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BBenenune

Pabouas  mporpamma  (PII)  cocraBmeHa s o0yJaromuxcsi MO0  HamlpaBJICHHIO
08.04.01«CTponTensCcTBO» B COOTBETCTBUH € y4eOHBIM IJIAHOM HHXKEHEPHO-CTPOHUTEILHOTO HWHCTHTYTA
®I'6OY BO Opnosckuit ['AY. Ilpemmaraemas PII BeictpoeHa c¢ yué€rom TtpedoBanuii ®I'OC BO,
00s13aTeNbHBIX TPU pean3aldid OCHOBHBIX 00pa30BaTENBHBIX MPOrpaMM MarkucTpaTypbl 1O HAIPABICHHUIO
noAroToBKH «CTPOUTENBECTBOY.

PIT moxer OBITH MCIONB30BaHA MPENOJABATEISIMA M O0YYAIOIIMMHUCS TIPU TMOATOTOBKE K 3aHITHSM
(JIEKIIMOHHBIM, MTPAKTUYECKHM, CAMOCTOATENBHBIM) 10 TUCHUILTHHE «Teopust pacdera U MPOCKTHPOBAHHS;
00yJaroMMUCS, HM3YYaIMMH Kypc SKCTEpHOM; IMpErnojaBaTelnsiMd Ui pa3paOOTKH HCIBITaTENbHBIX
MelaroruyeckuX MaTepruasoB 1Mo JAaHHOMY KypCy.

OOyueHre 00y4atoMXCs MATHCTPaTYPhl BEIETCS 10 MOJYJIBHOW TEXHOJIOTHU O0yUEeHHUS.

WzyueHne AMCHUILTUHBI OCYHIECTBIISICTCS MO MOJYJIBHOMY MPUHIIMITY, CYIIHOCTH KOTOPOT'O COCTOUT B
JIeTICHNN y4eOHOro Marepuaia Ha OTJeJbHbBIC JIOTHYECKH 3aBepllieHHble ONoku (Momyiu). KadectBo mx
OCBOCHUSI  OIpEJENsieTcss C IOMOINBIO  CHENUANbHBIX KOHTPOJILHBIX ~ MEpPONpUSATHA. MoynbHoe
(dbopMHpOBaHUE Kypca TO3BOJSET OCYIIECTBISITH IepepachpesieieHne BPEMEHH, OTBOJMMOrO Y4eOHBIM
TUTAHOM Ha OTJEbHBIE BUJIBI YIEOHOTO Tpollecca, paciupsis OO CaMOCTOsATENLHON paboThl CTyIeHTOB. B
Havaje ceMecTpa cOOONIaeTcs: KOMMYECTBO MOJYJIeld B ceMecTpe, Kakhe pasJieNbl JUCIHUILTMHBI BXOIAT B
KaXIbIii MOJTYJTb, TpaMK MPOBEJCHUS OTYETa TI0 MOYJIIO, YCIOBHS JIOIyCKa K OTYETY MO TeMe Monyisi. Bece
3TO TakKe yTBEp)KIAeTcs Ha 3acelaHuu Kadelpsl B Hadale ceMecTpa. besympeuHoe ycBOeHHE H3ydaeMBbIX
CTYJICHTOM B CEMECTpE pa3[eioB IUCHHMIUIMHBI «Teopus pacuera M MPOSKTHPOBaHUS» oueHnBaercs B 100
OamioB. HMcnons3oBanue 100-0anpHOM IIKanbl obecrieunBaeT 0ojiee BBICOKYIO CTENeHb auddepeHnranmuu
OICHKH.

1 llepeyeHb NJIaHUPYeMBbIX Pe3yabTATOB 00y4eHHUS MO AUCHHUILINHE (MOIYJII0), COOTHECEHHBIX C
IUIAHMPYEMBIMH pPe3yJIbTaTaMHU OCBOEHHS 00Pa30BaTebHOM MPOorpaMMsbl (KOMNeTeHINU
o0y4Jaronierocsi U HHAMKATOPbI UX A0CTHKeHUs, (popMupyeMbie B pe3yJIbTaTe 0CBOCHH S U CIIUILIHHBI)

Hensmu ocBoenust aucuuIuinebl « Teopust pacyera 1 NPOEKTUPOBAHUD» (POPMUPOBAHUE Y CTYIECHTOB

— COBPEMEHHBIX MPEICTABICHUI O MPUHLUIAX ¥ METOAAaX pacuéra 3[4aHui, COOPYKEHHH U UX HECYLIUX
KOHCTPYKLMM Ha YCTOWYMBOCTb M IPU IAMHAMHYECKHX BO3ICHCTBUSIX B CBSI3U C AKTYaJIbHOCTBIO ITHX
aCIIEKTOB COCTOSIHUSI M TIOBEEHHS CTPOUTENIBHBIX WMHXEHEPHBIX CHUCTEM BCIIEACTBUE YCIOXHEHUS HX
KOHCTPYKTHBHBIX PELICHUHN, YCIOBUM AKCILTyaTallud U XapaKTepa BO3ACUCTBUI;

— 3HaHMH, YMEHHH W HAaBBIKOB, IO3BOJIIIOIIMX NPUHUMATh OOOCHOBAHHbBIC MH)KEHEPHBIE DPEIICHUS B
MPAKTUYECKOH NPOoQecCHOHANBHON AEATENbHOCTH IO NPOEKTHPOBAHUIO, BO3BEICHUIO M JKCIUIyaTalUU
3IaHUNA U COOPYHKEHUM.

3amaun AUCHMIUIMHBL:

— 1aTh 00yYarolMMCsl CUCTEMHOE IPEACTABICHUE O COBPEMEHHOM COCTOSIHUM TEOPUH U MPAKTHYECKHX
MeTOo/ax pacuéroB 3MaHUH U COOPYKEHUH Ha JMHAMHUYECKHE BO3AEHCTBUS U HA YCTOWYHBOCTD;

— cdopMupoBaTh MOHMMaHHE (QHU3MUECKOH CYIIHOCTH SIBICHHH W TIPOLECCOB, XapaKTEPU3YIOIIUX
JMHAMHYECKOe IOBEICHHWE M YCTOWYMBOCTH JHOO HEYCTOMYMBOCTH COCTOSIHUS 3AaHHUM, COOPYKEHHH H
CTPOUTEIBHBIX KOHCTPYKINH;

— MOATOTOBUTH K MPUMEHEHHIO B MPAKTUYECKOH MHKCHEPHOW NESITEIbHOCTH TEOPETHYECKHX 3HAHUU U
MPUKIAIHBIX PE3yJIbTaTOB PEIICHHUS XapaKTEPHbIX 3aJad JWHAMUKA W YCTOWYHMBOCTH Je(OpMHUpPyEeMbIX
CHCTEM;

— C€O3[aTh OCHOBY Uil JaJIbHEWIIEro MpOoQecCHOHAIBHOIO Pa3BUTHS CHELUAIMCTa B O0JACTH TEOpUHU
WHXXEHEPHBIX COOPYKEHUH M pacuy€ToB CTPOMTENBHBIX KOHCTpYKIMM. Ilpormecc u3yueHHs IUCIMIIIMHBI
HanpaBiieH Ha (popMHUpOBaHUE 3TEMEHTOB CIEAYIOIMX KomreTeHuui B coorBerctBuu ¢ ®I'OC BO u OIIOII
BO no nanHOMY HanpaBJIeHHUIO MOATOTOBKU:



Ta6m/1ua 1- HpO(beCCI/IOHaHI)HI)Ie KOMIICTCHIIMU BBIITYCKHHUKOB U UHAWKATOPLI UX NOCTUIKCHUSA.

KOI[ N HaMMCHOBAaHHC

OOBexT
Kon wu HaumeHOBaHME | MHAMKATOpA OcHoBaHue
3amaua [1]] Hgﬂ npodeCCHOHATBHON JIOCTUKEHUS (I1C, aHaJIn3
ooacth KOMIIETEHIIUN npodeCCHOHATBHOM OTIBITA)
3HAaHUA
KOMIIETEHIIUU
Tun 3aaa4 npo¢ecCHOHAJIBHOM 1eATEJbHOCTH: IKCIIEPTHO-AHATUTHYECKHU I
Oxcneptusza 3/1aHus, [K-1. CiocobHOCTH ITK-1.1. Beibop u anamm3 | 16.126
WHXEHEPHBIX COOPY)XEHHS | MPOBOJIUTH IKCIEPTH3Y HOPMaTHBHBIX Crienmanucr B
peueHuit NPOMBINUIEH | MPOEKTHBIX PEelIeHUH JIOKyMEHTOB, obnactu
HOTO, O0BEKTOB IPOMBIIUIEHHOTO | PErjiaMeHTUPYIOMINX MIPOEKTUPOBAHUS
TPaXJaHCKO | U TPaKAAHCKOTO | MPEAMET IKCIIEPTU3BI METaJITMYECKUX
o CTPOUTEILCTBA ITK-1.2. BeiO0Op METOIUKH | KOHCTPYKIHH
Ha3HaYeHUsI U CHCTEMbl KpDUTEPUEB | 3IaHHI u
OLIEHKU MPOBEJICHUS | COOPYKEHUI
OKCIECPTU3BI IMPOMBITIJIEHHOI'O
IK-1.3. OneHka | 1 TpakJaHCKOT'O
COOTBCTCTBUA Ha3HA4YCHUS
TEXHUYECKUX u | 10.004
TCXHOJIOTHYCCKHX CHeL[I/IaHI/ICT B
peLieHmi B cdepe | obmactd  OLEHKU
HPOMBIIUICHHOT O KayecTBa u
u IPaXKIaHCKOTO OKCHEPTU3Bl AT
CTPOHTEHCTBA IpaJoCTPOUTENBH
TpeOOBaHUAM Ol eATETbHOCTH
HOPMAaTHBHBIX
JOKYMEHTOB
I1K-1.4. CocraBneHue
IPOEKTa 3aKITFOYEHHS
PE3yABTaTOB 3KCIEPTH3HI
Tun 3aaa4 npogecCHOHAIbHOM 1eATeJIbHOCTU: U3bICKATEILCKUM
OcyuiecTBieHne | 31aHUs, [K-2. CiocobHOCTH IK-2.1. Pazpaborka | 10.003
TEXHUYECKOTO COOPYXEHHsI | OCYIIECTBISTH U HOPMAaTHBHO- Crernuanuct B
PYKOBOACTBa MPOMBIIUICH | OpraHU30BHIBAThH METOANYECKHX obnactu
MIPOEKTHO- HOTO, MIPOBENICHNE UCTIBITAHHIA, JOKYMEHTOB HHXEHEPHO-
W3BICKATEIBCKIM | TPaXKIJAHCKO | OOCIEeIOBaHHH OpraHU3aLuH, TEXHUYECKOTO
u paboTaMu ro CTPOHTENBHBIX peraIaMeHTHPYIOIINX NPOEKTUPOBAHHUS
Ha3HAYeHUS | KOHCTPYKIHMH 00BEKTOB NPOBEJICHNE HCTIBITAaHUH TUTSL
MIPOMBIIIUICHHOTO U CTPOHTENBHBIX IPagoCTPOUTEIBH
TPaKJJaHCKOTO Ha3HA4YEHUS KOHCTPYKIIMHT ~ OOBEKTOB | O
NPOMBIIUIEHHOTO 1 JEATEeITbHOCTH
rpakJaHckoro HazHauenusi | 16.126

[K-2.2.
TUTAaHOB

CocraBlieHue
MPOBEICHUS
WCIBITAaHUH W/ WIIH
o0cIe0BaHuM
CTPOUTENBHBIX

KOHCTPYKIUI

Creranuct B
obactu
MIPOCKTHPOBAHUS
METAIIMYECKUX
KOHCTPYKIUI
3JaHHAI i




TIK-2.3. [TIpoBeneHue
WHCTPYKTaka pPaOOTHHKOB
U KOHTPOIb  TIOpSIKa
TIPOBEIICHIS HCITBITAHHMA
[K-2.4. CocraBieHue
IUTaHA OpPTaHU3aIKu padoT
o METPOJIOTHUCCKOMY
KOHTPOJIO 000pYIOBaHHUS
Jinié: WCIIBITAHUN
CTPOHTEITEHBIX
KOHCTPYKIUI

[K-2.5. KonTpons
MIPOBEIICHHS,

OLICHKA pe3yIbTATOB
UCTIBITAHUN 00CIICIOBAHMIA
CTPOMTEITLHBIX
KOHCTPYKIUH

[TK-2.6. [IpoBeneHme
BU3YyaJIbHOT'O OCMOTpPAa U
I/IHCprMeHTaJ'[I)HI)IX
M3MEpEHuil  mapaMeTpoB
CTPOUTCIIBbHBIX
KOHCTPYKLUH

[1K-2.7. Or1eHKa
COOTBETCTBHS IIapaMeTpPOB
CTPOUTENBHBIX
KOHCTPYKLUH
TpeOOBaHUIM
HOPMAaTHUBHBIX
JIOKYMEHTOB

[1K-2.8. IToaroroBska
OTYETHBIX JOKYMEHTOB IIO
pe3yapTaTaM HCHBITAHUH,
o0cnen0BaHuil
CTPOUTEIBHBIX
KOHCTPYKLUH

IIK-2.9. Kontpons
BEITIOTHEHHS
TEXHOJIOIM4ECKON
JUCHIUATUTAHBL U
TpeOOBaHMIT OXpaHbI TpyOa
npu HCTIBITAHUSIX u
00CIIeT0BaHUAX
CTPOUTEIBHBIX
KOHCTPYKLUH

[IK-2.10. Bribop mep mo
6oprbe ¢ Koppynuuei npu
OpTaHU3aINH TIPOBEICHHUS
HCIBITAHUH,
o0cIIeTOBaHMA
CTPOUTEIEHBIX

COOpYKEHUM
IIPOMBIIIJIEHHOTO
u

TPa’KIaHCKOro
Ha3HA4YEHUs




KOHCTPYKITUH 00BEKTOB
MIPOMBIILIIEHHOT O u
TPaKJJaHCKOTO Ha3HAUEHUS

Tun 3aga4 npodecCHOHAIBLHONI JeATEeJbHOCTH: NPOCKTHBIH

Paspabotka
MPOEKTHBIX
pelienuii u
OpraHu3aIys
MIPOEKTUPOBAHUSL.
O06ocHOBaHME
MPOEKTHBIX
peleHui:
BBIMIOJIHEHHE U
KOHTPOJIb

3/IaHM,
COOPY)KEHHUS
MIPOMBIIIICH
HOTO,

rpak JaHCKO
ro
Ha3HAYECHUSI

[K-3. CiocobHOCTH
pa3pabaThiBaTh

MPOEKTHBIE PEIICHUS U
OpraHH30BbIBATh
NpoeKkTHpoBaHue B cdepe
MPOMBIIIJIEHHOT O u
TPaXKIAHCKOTO
CTPOHTENBCTBA

I1K-3.1. Pa3pabotka u
Tpe/ICTaBICHHE
MPEINPOEKTHRIX
pelieHui
MPOMBIIIICHHOTO

JIA

TPaXKTaHCKOT'O
CTPOMTEIILCTBA

[TK-3.2. OueHka UCXOHOM
nHpopmanuu Juis
TUTAHUPOBAHHUS

pabot o
MPOCKTHPOBAHUIO
00BEKTOB
l'IpOMI)H_HJ'leHHOFO u
IPa)xIaHCKOTO
CTPOMTENILCTBA

ITK-3.3. CocraBnenue
TEXHHYECKOI0 3aJaHus Ha
[IOJArOTOBKY IPOEKTHOM
JIOKYMEHTAIIH 00BEKTOB
MPOMBIILICHHOTO u
IPaXKAaHCKOTO
CTPOUTENBCTBA
I1K-3.4.
APXUTEKTYPHO-

Bri6op

CTPOUTENBHBIX u
KOHCTPYKTHBHBIX
pemeHnit 1 pa3paboTku
[IPOEKTHOM TOKyMEHTaLUU
00BEKTOB
MPOMBIIIIICHHOTO U
TPaXTaHCKOT'O
CTPOHTENHCTBA
TIK-3.5.
aApPXUTEKTYpPHO-

Bribop

CTPOUTENBHBIX "
KOHCTPYKTHBHBIX
peLIeHnH,
00€eCTIEUNBATOIINX
thopmupoBanue
6e30aprepHoit

cpenmsl ISl WHBAIHIOB M
JPYrUX  MaJTOMOOMIBHBIX
TPYIIT HaCEICHHS

[IK-3.6. Kontpons
pa3paboTKM  MPOEKTHOH
JIOKyMEHTalN

10.003
CrienuaaucT B
obnacTu
HWH)XEHEPHO-
TEXHUYECKOIO
MIPOCKTHPOBAHUS
TS
rpaloCTPOUTENbH
ot

JIEATENBHOCTH
16.126
CrenuaaucT B
obmacTu
IPOCKTUPOBAHUS
METAJLTHIECKHX
KOHCTPYKLUHI
3JIaHUMN u
COOpYKEHUI
MIPOMBIIIJICHHOTO
u

IpaxIaHCKOTr0
Ha3HAYCHUS

16.114
OpranusaTop
HPOEKTHOTO
NPOU3BOZACTBA B

CTPOHTETHCTBE




00BEKTOB
MPOMBITITICHHOTO U
TPaXkTaHCKOT'O
CTPOMTEITLCTBA

IIK-3.7. Iloaroroska
TEXHUYECKOr'0 3aJaHus U

KOHTPOJIb pa3paboTku
paboueli  JHOKyMeHTaIMH
00BEKTOB
MPOMBINUICHHOTO u
TPaXKIAHCKOTO
CTPOHTEHCTBA

ITK-3.8. [ToaroroBka
TEXHUYECKHX 3aJaHUH U
TpeOOBaHUIT I pa3/ieiioB
MPOCKTOB WHXKEHEPHOTO
obecrieueHnst 00HEKTOB
CTPOMTENIbCTBA
I1K-3.9.

COOTBETCTBHSI TMPOEKTHOU

Orenka

JIOKYMEHTAIlu OOBEKTOB
MIPOMBIIIJIEHHOTO U
Tpa)XIaHCKOTO
CTPOMTENBCTBA
HOPMAaTHUBHO-TEXHIYECKUM
JIOKYMEHTaM
ITK-3.10.
OCHOBHBIX
9KOHOMHUYECKHX

Or1eHKa
TEXHUKO-

noKasarenen
00BEKTOB
MPOMBIIIIIEHHOT O u
IpakJaHCKOT O
CTPOUTENBCTBA

IIK-3.11. Breibop mep mo
6oprOe ¢ Koppymuuei mpu
pa3paboTKe  MPOEKTHBIX
pELIeHuid W OpraHu3aLuu
MPOEKTHPOBaHUSI B cdepe

IPOEKTOB

MPOMBIILICHHOTO u
TPaXkJAHCKOT O
CTPOUTENBCTBA

Tun 3aga4 npogeccHOHAIBLHON AeATeJIbHOCTH: POEKTHBII

Pa3pabotka
TIPOEKTHBIX
pelieHuii u
OpraHu3aIys

MPOCKTUPOBAHUAA.

Ob6ocHOBaHME
TIPOEKTHBIX
peLICHHUIA:

3/1aHUS,
COOPY)KEHHS
MIPOMBIIILICH
HOTO,
rPaXkJJAHCKO
TO
Ha3HAYCHUS

[IK-4. CriocobHOCTB
OCYIIECTBISTh U
KOHTPOJIHPOBAThH
BBITIOJTHEHHE PACYETHOTO
00OCHOBaHUSI ~ MPOEKTHBIX
pelIeHnit 00beKTOB
MIPOMBIIIUICHHOTO U
TPaKIaHCKOTO

[TK-4.1. Bei6op ucxonHoit
HHPOpMALIII "
HOPMAaTHBHO-TEXHUYECKHX
JIOKyMEHTOB ISt
BBITIOJTHEHHS PACUETHOTO
000CHOBaHUSI TIPOEKTHBIX
peneHui 00BEKTOB

MPOMBIIIJIICHHOI'O 1

10.003
Creranuct B
obactu
HWH)XEHEPHO-
TEXHUYECKOIO
MIPOCKTHPOBAHUS
IS
TPagoCTPOUTEIHH
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BHIIOJIHEHWE U CTPOUTENBCTBA TpakJaHCKOTO ot

KOHTPOITb CTPOUTENHCTBA JIeITEIEHOCTH
[1K-4.2. Beibop meroma u | 16.126

METOWKH  BbIMonHeHus | Crenmanuct B

Ppacu€THOr0000CHOBAHUS obnacTu
MIPOEKTHOT'O PEeLCHUS MIPOEKTUPOBAHUS
00BbeKTa TPOMBIIIICHHOTO | METaJUTNYECKUX
u TPaXKAaHCKOTO | KOHCTPYKLUI
CTPOUTENHCTBA, 31aHUAN u
COCTaBJIEHHE  PACUETHOW | COOpPY)KEHUM
CXEMBI IIPOMBIIIJIEHHOTO
[1K-4.3. BremmonHenue | ¥ TpaxaaHCKOro

pacueTHOro OOOCHOBaHMS | Ha3HAUCHHSI
MPOSKTHOT'O PEIICHHUSI
00BbeKTa MPOMBIIUICHHOTO
u TPaXKIAHCKOTO
CTPOUTENBCTBA U
JIOKYMEHTHPOBAHHE €r0
pe3yabpTaToB

I1K-4.4. OreHka
COOTBETCTBHS PE3YJbTATOB
pacueTHOro O0OOCHOBAHHUS
0o0beKTa  CTPOUTEIHCTBA

TpeOOBaHUIM
HOPMaTHUBHO-TEXHHYIECKHX
JOKYMEHTOB, OLICHKA
JIOCTOBEPHOCTH
pe3ynbTaToB

pacuéTHoro 000CHOBaHHSA
[IK-4.5. CocraBnenue
AHAJTUTHYECKOTO OTYETA O
pe3ysibTaTtax pacueTHOro
000CHOBaHHS 00HEKTOB
MPOMBIIIICHHOTO u
TPakJAHCKOT O
CTPOUTENBCTBA

B pesynbTare nzydeHus: AUCIUTUIMHBI 00 YyYaOIIHIACS TOKEH:

3HATh:

- OCHOBHBIE TIPUHIUIBI pPabOTHl DIIEMEHTOB CTPOUTENBHBIX KOHCTPYKIHHA TPU JHHAMHYECKUX
BO3JICHCTBHAX;

- OCHOBHBIE NMPUHIUIBI PabOTHI 3JIEMEHTOB CTPOHMTEIHHBIX KOHCTPYKIIMH B 3agadax YCTOHYHMBOCTH €€
2JIEMEHTOB;

- IPUHIIMITBI pacyeTa TaKuX KOHCTPYKIINH;

- METOJBbI pacyera DIIEMEHTOB KOHCTPYKIUH IETHHOrO CEYEHHsS, UX COSMUHEHHH, a TaKKe 3JIEMEHTOB
COCTaBHOTO CEYEHUS Ha TOAATIUBBIX CBSI3SX, YIIPYTOM OCHOBaHUH,

- KOHKPETHBIE BUJBI M METOJbl pacyera IUIOCKOCTHBIX KOHCTPYKIIUH M CHOCOOBI PEIICHHs WX Y3JIOB U
COCIUHCHUM;

- METOJIbI 00ecTIeueHNs IPOCTPAHCTBEHHOW HEU3MEHSIEMOCTH KOHCTPYKIIUH U MPUHIIMITEI pacdeTa CBsI3e;

- OCHOBBI AKCILTyaTallui U YCUJICHUS CTPOUTENbHBIX KOHCTPYKIIUH.

yMeTh:



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

- IPOEKTUPOBATH OAJIOYHBIE KOHCTPYKIMH U Y3JIbl HX COCUHEHHIA;

- mpoekTupoBath 3eMeHTsl CK, pabotaromiyie Ha pazauyHble BUIBI HANPSHKEHHO AeOpPMHUPOBAHHOTO
COCTOSTHHS;

- MPOEKTHPOBATh (epMbl M JpPYrHe PaMHbIe KOHCTPYKIUHM pa3IMYHOrO OUEpTaHHs, Ha3HAYCHUS H C
Pa3IMYHBIMH CEUCHUSIMH JJIEMEHTOB;

- KOMIIOHOBaTh KOHCTPYKTHBHYIO U PACUETHYIO CXEMbI KAPKACOB MTPOMBIIILICHHBIX 3[aHNN;

- IPOEKTUPOBATH MPOCTPAHCTBEHHBIE KOHCTPYKIIUHU M UX Y3IIBL;

- BRIONHATH YepTexkn CK Ha Bcex CcTamusx MpOeKTHPOBAHUS KOHCTPYKIIUH;

* HCTIOJIb30BaTh MPHKIIAAHBIC IIPOrpaMMbl IpH mipoektupoBanuu CK.

BJIa/IeTh: IPAKTUYCCKIMH HABBIKAMH BBITOJHEHUS PACUETOB KOHCTPYKIIMH 110 MPEASTbHBIM COCTOSIHUSIM,
B TOM YHCIIE C UCTIOIB30BAHNEM CTaHIAPTHBIX POrPAMMHBIX KOMIUIEKCOB.

2 MecTo IMCOMIJIMHBI B CTPYKTYPE 00pa30BaTeIbHOI MPOrpaMMbl

JlucuurarHa OTHOCUTCS K 00s3aTenbHoM yacTu biaoka 1 «/Juctummuasny OITOIT BO.

Hpe]lIHeCTBy}OIlH/IMI/I JUCHUIITIMHAMHU, Ha KOTOPBIE€ HEMOCPCACTBEHHO OIMUPACTCA NUCHUILINHA ABJIAKOTCA:
(1)1/131/11(3, MaTe€éMaTuKa, COIIPOTHUBJICHUEC MAaTCpHAJIOB, HAUYCpTaTCIbHAsd I'COMETPpHUA. HWHIKCHEpHAas Fpa(i)I/IKa,
HHq)OpMaTPIKa, TCOPECTUYUCCKass MCXaHHUKa, COIIPOTUBJIICHUE MaTECpUaAJIOB, OCHOBBI apXHUTEKTYPBI.
CTpOMTEC/IbHAasA MEXaHHUKaA.

«BXOIIHBIC» 3HaHUA, YMCHUA W ONBIT ACATCIBHOCTU 06yqa}01m/1xcs1, HCOGXOIII/IMBIC Ipnu OCBOCHHU
muctuinHel - «Teopust pacdera W MPOEKTHUPOBAHHS» W TIPUOOpPETEHHBIE B PE3yNbTaTe€ OCBOCHUSA
MEePEYHCIEHHBIX MPENIIECTBYIONINX AUCIUTUINH:

Ou3uka (3HaTh: (UINYECKHE SBJICHHSA, 3aKOHBI, 3aBUCUMOCTH H (OpPMYJBl, OTHOCSIIHECS K
MEXaHMUYECKOMY TIOBEACHUIO JIeOPMHUPYEMBIX TBEPIBIX TEI W CHCTEM; OCHOBBI TEPMOJWHAMHUKH, a’po U
THJIPOIMHAMHKH; YMETh: IPUMEHSATH ITOyYeHHbIC 3HAHHS 10 (U3UKE MTPH MOCTPOCHUY U aHATN3e PacYETHBIX
MOJIENel COOPYKEHUIN M KOHCTPYKITHI; MMOHMMAaTh (PM3NYECKYIO CYIIIHOCTH IIPOIECCOB MX JAe(hOpMUPOBaHUS
TIPH Pa3IMIHBIX BUJIAX BO3ICHCTBUN).

Maremartrka (3HaTh: auddepeHnnanbHOe W WHTErpaibHOE MCUMCICHUS W aHaiu3 (YHKIHA OIHOTO U
HECKOJIBKUX TIEPEMEHHBIX; TEOPHIO OOBIKHOBEHHBIX UG (epeHIInalbHbIX ypaBHEHHH W YpaBHEHUH B
YaCTHBIX MPOW3BOAHBIX; JIMHEHHYIO airedpy; YHCIEHHBIE METOJIbl pElIeHUs HEeTWHEHHBIX YpaBHEHWH;
OCHOBBI TEOPHUU BEPOSATHOCTEH W MaTEeMAaTHYeCKOW CTATUCTHKH; YMETh: IPHUBJIEKATh MaTeMaTHIECKUH
ammapaT, HeoOOXOAMMBIN JIsl pelleHns 3amad pacuéra aeOpMUPYEMBIX CHCTEM METOJaMH CTPOUTEIbHOH
MEXaHUKH).

HaueprarenpHast rTeomerpust (3HaTh: BHIBl IUJIOCKAX ¥ aKCOHOMETPHYECKHX  HM300paKeHHH
TeOMETPUIECKIX 00BEKTOB; CIIOCOOBI IIOCTPOEHUS CEYSHUN; YMETh: CTPOUTH TUIOCKHE U aKCOHOMETPUIECKHE
pacdéTHBIe CXeMBI KOHCTPYKIIMIA U UX DJIEMEHTOB).

Nuxenepras rpaduka (3HaTh: MpaBwJIa BBHITIOTHEHUS YepTeXel U MOCTPOEHUS TpauKoB, B TOM YHUCIIE C
MPUMEHEHNEM KOMITBIOTEPHBIX CPEICTB; YMETh: JaBaTh TpapuUecKyld HWHTEPIPETAIUIO pe3yabTaTaMm
pacd€ToB B BHJIE JITIOP U rPadUKOB).

Teoperndeckass MexaHWKa (3HaTh: TEPMUHOJIOTHIO, TIOHSATHHHBIN ammapaT, OOIIHe TOJOKEeHUS |
YpaBHEHUS CTATUKW, KHHEMATHKU W TWHAMUKY; NpUHIHMIE Jlarpanka u [['Anambepa; yMeTh: UCTIOIB30BATh
3HAHUA, TOMYYEHHBIE 10 TEOPETUYECKOH MeXaHWKe, /IS TOCTAHOBKH WM PEIICHUs 3aJa4 O PAaBHOBECUU U
JBUKEHUHU JeOPMUPYEMBIX CHCTEM).

WNudopmatuka (3HATh: OCHOBHBIC TOHITHS WH(POPMATHKH, COBPEMEHHBIC CPEICTBA BBIYUCIUTEIHHOMN
TEXHUKH, TEXHOJOTHH COCTaBIEHHS aJTOPUTMOB W TPOTpaMM; MpaBuiia padoOThl C 0a3aMu JAaHHBIX H
WH()OPMAITMOHHBIMH CETSIMH;, arpOoOUpPOBAaHHBIE YHHUBEpCAIbHBIE W MPO(ECCHOHATBHO OPHEHTHPOBaHHBIC
MPOrpaMMHBIE MPOIYKTHI; YMETh: pabOTaTh HA MEPCOHATBHOM KOMIIBIOTEpPE, MOIb30BATHCS OMEPAIIMHOHHON
CHUCTEMOW ¥ OCBaWBATh CIICIUAIIM3UPOBAHHOE IMPOIPAMMHOE OOECIeueHHUe; WUCIONh30BaTh COBPEMEHHBIC
KOMIIBIOTEPHl M TMPOrPaMMHBEIE TPOAYKTHI JJIS pealu3allil YUCICHHBIX pEIIeHUH HWHKEHEPHBIX 3a1ad
pacdéra CTpOUTENbHBIX KOHCTPYKIIAN)

10



CompoTuBlieHHE MaTepranoB — (3HATh: (PU3MKO-MEXaHMUECKHE CBOMCTBA OCHOBHBIX KOHCTPYKLMOHHBIX
CTPOUTENBHBIX MaTEpPHaJOB; BUABI MPOCTHIX M CIOXKHBIX JeOopMaiiii, METObl M CIIOCOOBI ONMpeesICHHs
BHYTPEHHHX CHJIOBBIX (aKTOpOB, HANpsDKEHHH, MepeMelleHnid W JedopManuii B THIIOBBIX 3IIEMEHTax
neopMUpyeMBIX CHCTEM OT pPa3IMYHBIX BUAOB BoO3JAeHcTBUH; mpuHIMIbl u runore3bl (CeH-Benana,
OTBEpJCBaHUs, CYNEPIO3UINH, TUIOCKAX CEUEHHH MM MpsIMBIX HOpMajed M 1p.), Ha KOTOPBIX OCHOBaHA
TEXHUYECKasl TEOpPHsS COMPOTHUBIICHUS MAaTEpUaliOB; OCHOBHBIE (DOPMYIBI U HAXOXACHHS HANPsHKEHHIH,
nuddepeHaNbHbIE YPaBHEHHSI PABHOBECHSI U pa3pelIaloNiie YpaBHEHUs B MEPEMENICHUSIX JUIS TPOCTHIX
nedopmanmii IPSAMONMHEHHBIX CTEP)KHEH; yMeTh: ONpeNeNsiTh BHyTpeHHHe cuiioBble QakTopbl (BCD) B
3JIEMEHTAX CTEPHKHEBBIX CHCTEM IIPU U3BECTHBIX HATPY3Kax U YCUIIMAX B KOHILIEBBIX CEUEHUSX; CTPOUTH U
poBepATh dmiopsl BCD).

OCHOBBI ApXUTEKTYPhI U CTPOUTEIBHBIX KOHCTPYKIUH (3HATh: OCHOBHBIE KOHCTPYKTUBHBIE CXEMBI 31aHUMN
1A COOPY)KEHHUH pa3iuyHOrO HAa3HAYEHUS; BUJBI CTPOUTEIBHBIX KOHCTPYKLIMHU M MX DJIEMEHTOB U3 Pa3HbIX
MaTepHasoB, NPHHIUIHAIBHBIE OCOOCHHOCTH WX pabOTBhI; YMEThb: ACCOIMHPOBATH PACUETHBIE CXEMBI
neGopMUpYyeMBIX CHUCTEM C PEATbHBIMH COOPYKEHUSIMH W KOHCTPYKIUSIMH, Ka4eCTBEHHO OI[CHHBATh
XapakTep paboThl X DJIEMEHTOB).

CrpoutenpHasi MeXxaHMKa — HaBBIKM CTATMYECKOT'O pacyera, pacdera Ha YCTOMYMBOCTb M OMNpEJEleHue
MEPEMEILIECHUN INIOCKUX CTEP>KHEBBIX CUCTEM; HABBIKU IIOCTPOCHUS JIMHUI BIUSHUS.

Hucnunnvna «Teopus pacdera M NPOSKTUPOBAHMS» CBSI3aHAa € JUCUUIUIMHAMM «Teopus IUIACTUH U
obonouek», «TexHuueckasl 3KCIUIyaTallds U PEKOHCTPYKLMS 3JaHUN U COOPY)KEHUil», NONOJIHSET UX I10
y4eTry OCOOEHHOCTEeH pacuera, KOHCTPYHPOBAHMS M OIKCIUIyaTalluHd 3[aHUM W COOPYXKCHHUI pa3IndHOro
Ha3HA4YCHHUs], U T.II.

3 Oonem AU CHUIIJIMHBI (MOZ[y.]'[S[) B 3QYE€THLIX €IMHHUIAX ¢ YKA3AHUEM KOJIHYE€CTBA AKAAEMHUIECCKHU X

4YacoB, BbIIeJIEHHBIX HA KOHTAKTHYIO paGoTy (BO B3aUMO/IeliCTBHH € MpenoaaBaTesieM) 00y4alonnxcs
(o BuaM y4eOHBIX 3aHSAITHIT) U HA CAMOCTOSITEJILHYIO PaGoTy 00yJaronuxcst

Tabauia 1 — O01as TpyI0eMKOCTh TUCIIUIUIMHBL 3 3aUETHBIX CAMHHIIBI

Bunapr yueOHON Harpy3Ku Bcero yac/3au.en
I
KonTakTtHas padora (Bcero) 28 28
B TOM YHCIIE
Jlexruu (JI) 6 6
U3 HUAX
aKTUBHBIE (hOPMBI OOyIEeHUS 6 6
[paxrudeckue 3ausatus (113) 22 22
U3 HUX
aKTHUBHBIE (hOpMBI OOyIeHUs 10 10
Jlabopatopusie 3ausaTus (JI3) - -
U3 HUAX -
aKTUBHBIE (DOPMBI OOyIeHUS -
CamocTosiTenbHas padoTa 53 53
KonTpons 27 27
Buy npomMexxyTodHOM aTTecTanum IK3aMeH
OO0m1as TpyI0EMKOCTh, Yac/3a4.ef 108/3 108/3

4 Coaep:xkaHue THCUHMIIMHBI (MOYJI51), CTPYKTYPHPOBaHHOE M0 TeMaM (pa3jiejiaM) ¢ yKa3aHHueM
OTBEICHHOT0 HA HUX KOJHYECTBA aKaJleMHYECKINX 4YacOB M BHAOB y4eOHBIX 3aHATHH
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4.1 Conep:xanue MOIYyJIeii U pa3aejioB TUCIUTLTHHBI

Tabnuia 2 — ConepxaHue MOIyJICH U pa3leNioB TUCITUILTAHBI

Cemectp I
(komuuecTBO MOyIIEH 2)

Mogayas 1. lunaMmuka cTep;KHEBBIX CUCTEM
(TIK-1, TIK-2, TIK-3, TIK-4.)
Lens. uzyuenue OUHAMUKU CIMEPIHCHEBLIX CUCEM

No. HaumenoBanue paznena ConepxaHue pa3aena
/11 | JUCHMIUIMHEIL, BXOISAIIEH KonTakTHas pabora CPC
B JAHHBIN MOJYJIb
1 2 3 4
1 Beenenue TlonsTHE O IMHAMHUYECKUX BO3JICHCTBUIX. Pemenue 3amau
JlnHaMuKa 30aHUI U COOPYKEHUI KaK 4acTh Tect

TEOPUW WHKEHEPHBIX COOPYKEHHI U KaK yueOHas
quciurinHa. [Ipenmer u 00beKT TUHAMUKH.
Caenenrst U3 HCTOPUH Pa3BUTHUS TEOPHH
JUHAMUYECKUX PACUYETOB COOPYXKEHUH M
KOHCTPYKIIMH; BKJIaJ OTE€YECTBEHHBIX

yuéabix. CoBpeMeHHbIE MTPOOJIEeMbl TUHAMHYECKOTO
IMOBCACHUSA CTPOUTECIBbHBIX HHXXCHCPHBIX CUCTEM U
yrnpasieHus uM. Knaccudurainus AMHAMHYECKUX
Bo3neicTBU. OCHOBHBIC TOHATHS W TEPMHUHBI
JuHaMuku. PacuérHele Monenu macc
(pactipenenénuble, COCPENOTOYECHHBIC, TOUCTHBIE).
Bupl MexaHWYeCKUX ABHIKEHUH TeOpPMUPYEMBIX
cUCTeM (BBIHYXIECHHOE B CBOOOHOE ABUKCHHUE,
KojebaHusl, COOCTBEHHEBIE KOJIEOaHMs,
aBTOKOJICOAHN). 3a1aull TMHAMAYECKUX PacUETOB
COOpYXEeHUH U KOHCTPYKIHil. OOIIre MeTobI
perreHus 3aa9 AMHAMUKA — KHHETOCTATHYECKUN 1
SHEPTeTUYECKHH, UX CYITHOCTh (TPUHIIHIT

I’ Amrambepa, SKcTpeManbHbIE CBOMCTBA TTOTHOM
MEXaHWYECKOW YHEPTHH JBIDKYIIEHCS CHCTEMBI).
Kiraccudukarms 9acTHBIX METOAOB JHHAMUKH
coopyxxeHuii. CTermeHn CBOOOIBI B IWHAMUKE.
O0600mEHHBIE KOOPMHATHI; MPHBEIEHHBIE
Maccel. [IpakTndeckre mpuéMsbl onpeneneHns
YHCIa CTereHel cBOOOIbI MacC B PacYETHON cxeMe

COOPYXEHUSL.
2 | luHam#Ka CHUCTEM C O6o0meénnas pacu€rHas MOJENb Pemenue 3amaq
OJIHOH CTENEeHbIO nepOpMHUPYEMOI CHCTEMBI C OJIHOW CTETEHBIO Tect
cB00O/bI, KOHEYHBIM U cB0OOABI Macc, €€ XapaKTEepUCTHUKU — Macca
OECKOHEYHBIM YHCIIOM (npuBenéHHaN), )KECTKOCTH/TIOIATIIMBOCTD,
CTerneHel cBoOO/IbI napamerpbl 1eMII(pUPOBaHMS; TUIIOTE3bI U

npeanockUiky. OmnpeaeneHne pacu€THbIX
XapaKTEePUCTUK MOAEIH M0 IapaMeTpaM
paccuuTbiBaeMoi 1eOpMHUPYEMOIl CHCTEMBI.
[lomyuyeHne KMHETOCTATHYECKUM METOIOM

I depeHIHaIBHBIX YPaBHEHUH OTHOCHUTEIBHO
MepEMEIIEHNS MacChl PACYETHON MOJIENH B
Clly4asix CBOOOIHOTO U BBIHYXKJICHHOTO JBHKEHHH.
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IloHsATHE O HEMMHEWHBIX U JIMHEWHBIX 33/1a4ax
JMHAMUKY [T CUCTEM C OHOM CTENEeHbIO CBOOOIBI
Mmacc. Pemenust muHelHBIX qudQepeHInanIbHbIX
yYpaBHEHUH C HE 3aBUCSIIMMU OT BPEMEHU
napamMeTpaMu YOpyrocTH U AeMI(QUpPOBaHUS [IPH
CBOOOIHOM JIBMKEHHH U JUTS XapaKTEPHBIX
CIIy4aeB BBIHYX/IEHHOTO JABM)KEHUS (BHE3AITHO
MIPUJIOKEHHAs Harpy3Ka, MPsSMOYT OJIbHBIH
UMITYJIEC, BUOPAIIIOHHOE BO3JICHCTBHUE).

UYacrora cOOCTBEHHBIX KOJIeOaHU, BOSMOKHOCTH
e€ perynupoBanud. [loHATHE 0 TUHAMUYECKOM
pacuére npu TPOU3BOJILHOM JHHAMHYECKOM
BO3/eiicTBUM (MHTEerpan [JroaMerns; drcieHHbIe
pelIeHus; MpUBeIeHNe KHHEMaTHY€CKIX
BO3EHCTBUHU K DKBUBAJIEHTHBIM CHUIIOBBIM).
Junamuueckue ko3 duimenTs (obuiee moHsTue,
YACTHBIN cllydall IpH YCTAHOBUBLIMXCSA
TapMOHHWYECKUX BBIHYXJIEHHBIX KojeOaHusx). Pe-
30HaHC ¥ BO3MOXKHBIE TTYTH OOPHOBI C HAM.
Onpenenenrie CUIOBBIX (PaKTOPOB (YCHITUH U
HAIPSOKEHMH ) B PACCUUTHIBAEMOM J1e(h OpMUPYEMOI
cucreme. OcoOEHHOCTH OLIEHKH MTPOYHOCTH U
YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKITHH TPH
JTUHAMHYECKIX BO3ACUCTBUAX (C TIEPEMEHHBIMH BO
BpPEMEHU HAIPSKEHHSIMH). .

Pacuérnas cxema nNpsIMOITUHEHNHOTO CTEPHKHS C
pacnpenenéHHON Maccoii; COOCTBEHHAs U
npucoequHEnHas Macchbl. IcXoaHbple THIOTE3BI U
MPEANOCHIIKY JIMHEHHON TEOPUU TUHAMUYECKUX
pacuéroB. luddepennnansapie ypaBHEHUS
CBOOOTHOTO M BEIHYX/IEHHOT'O JBM)KEHU S
MPSIMOJIMHEMHOT'O CTEPKHS C pacipenenéHHon
Maccoi TIPH TIIOCKOM MPSIMOM TIONIEPEYHOM H3rHbe
(BBIBOA KHHETOCTATHIECKUM

METOAO0M); TIOHATHE 00 MX PEIICHUH METOIOM
®ypbe 1 YHCICHHBIMI METOJJaMH; YaCTHBIE CITyJYan
JUTSL CTEPIKHSI TIOCTOSTHHOT'O CEYEHUS C PABHOMEPHO
pacnpenenéHHON Maccoil — CBOOOIHBIE,
COOCTBEHHBIE U BBIHYKJIEHHBIC KOJICOaHMS.
CobcTBeHHbIC N3THOHBIE KONEOaHHs
MIPSIMOJIMHEHHOTO CTEPKHS TIOCTOSHHOTO CEYEHUS C
PAaBHOMEPHO pacnpeaenEHHON Maccoi — ypaBHEHUE
aMIUTATY]T IPOTHOOB, €T0 MPENICTaBIeHUE B hopMe
MeTo/a HavanbHbIX napamerpos (MHII) ¢
ucnoip3oBaaneM ¢yHknuit A.H. Kpeutosa; yaér
BITUSTHHSI COCPEIOTOYCHHBIX MACC U CHUIIOBBIX
(hakTOpOB; BEKTOP OCHOBHBIX Hen3BecTHhIX MHIT;
OCHOBHBIE YPaBHEHHSI 110

MHII (u3 cTaTU4ecKuX U KHHEMaTHIECKUX
IPaHUYHBIX YCIOBH); ypaBHEHHE YACTOT
COOCTBEHHBIX KOJIeOaHHIf; CIIEKTP YacToOT;
BBISIBJICHHE IJIABHBIX (OpM KojeOaHMH, UX
cBoiictBa. IloHatue o peuieHuun
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T QepeHIHaIEHOrO YpaBHEHUST AMHAMHYECKOTO
U3ruda CTEPIKHS ¢ pacipeelieHHON MacCcoi mpu
MIPOU3BOJIBHBIX JUHAMUYECKHUX BO3JIEHCTBUIX.
YcraHoBUBIIMECS BBIHYKICHHBIE KOJeOaHMsI
MPSIMOJIMHEHOTO CTEP)KHA IMOCTOSHHOTO CEYEHUs
C PaBHOMEPHO paclpelerEéHHON Maccoll B
cilyyae BUOpaIMOHHBIX

BO3/ICHCTBUI — BBIPAXKEHUS aMIUIUTY
MIEPEMEILEHNUN U BHYTPEHHUX YCUIIUHI 110 METOY
HAYaJIbHBIX APAMETPOB C MPUMEHEHHEM (yHKIUH
A.H. KpruioBa; ocHoBHble ypaBHeHus mo MHIT;
OTIpeneNeHre aMIUIUTY/T IepEeMEIIEHNI 1 CHIIOBBIX
(hakTOpoB; TMHAMHYECKUE KODPPHUIIMEHTEHI.
[IpononbHbIE U KPYTHIEHBIE CBOOOTHBIE U
BBIHY>KJICHHbBIE TMHAMUYECKHE Je(opMariu
IIPSIMOJIMHENHBIX CTEPIKHEN C paclpenesnEHHON
Maccoii — quddepeHIanbHble ypaBHEHUS;
YaCTHBIE CITy4an COOCTBEHHBIX W TapMOHHYECKUX
BBIHY)KJICHHBIX KOJeOaHMIA; CTEpKHU
MTOCTOSTHHOTO CEYEHHUs C pPaBHOMEPHO
pacnpezen€HHoN Maccoi — peleHus B Gpopme
MeTO/[a HayalbHbIX TTapaMeTPOB.

Yuér cuMMeTpUr B TMHAMUKE CTEPKHEHN C
pacrnpenenéHHbIMA MacCaMHu.

OO6mme cBeneHns 0 TMHAMHYCCKUAX pacuérax
CTEPKHEBBIX CUCTEM C PACIPENEIEHHBIMA MaCCAMHU
METOJIOM IIEPEMEIIEHUI U METOJOM KOHEUHBIX
371eMeHTOB. Vcronp30BaHNe aHAIUTUYECKUX U
YHUCIICHHBIX

pEIICHUI TUITOBBIX 3184 JUHAMUKH
MPSIMOJIMHEWHBIX CTEPKHEN IS MOTYYEHUS
MaTpUI] JUHAMHAYECKON

KECTKOCTH 2JIEMEHTOB CHCTEMBI.

IlonsATHE O IMHAMMKE CUCTEM C IUTACTUHYATO-
000J104€4YHBIMU U TPEXMEPHBIMU KOHEUYHBIMU
3JIEMEHTaMHU C paclpenelEHHBIMA MacCaMH.
®opMUpOBaHUE PACYETHON MOJIETN MHEPLIUOHHOU
nedopmMupyeMoii CUCTEeMbI ¢ IPUMEHEHHEM Ipué-
Ma cocpenoTodeHus Macc. MicxomHble THIIOTE3BI U
MPEANOCHUIKY JIMHEWHON TeOpHH; pacu€THasi cxema
CHUCTEMBI C KOHEYHBIM YHCIIOM CTEIEHEH
CBOOOABI COCPENOTOYEHHBIX Macc B
JUHAMHYECKOM PACUYETEe KHHETOCTATHUYECKUM
meronoM. Cucrema nuddepeHnanbHbIX
yYpaBHEHUH JBMKEHHS Macc, OO BU]

e€ peleHus B Ciyvasix CBOOOJHOIO U
BBIHYJICHHOT'O JABKEHUSI.

YpaBHEeHHS COOCTBEHHBIX KOJIeOaHHI B
aMIUIATYJaX MepEMEIIEHUH WM MHEPIIMOHHBIX
CHJIOBBIX (haKTOpOB (0OBIYHAS M MATPUUHAS
¢opmbl). MaTpriia TMHAMUYECKOH MONATIMBOCTH
CHCTEMBI KaK 00001IEHHAs XapaKTepUCTHKA
JnedopMalMOHHBIX 1 HHEPIIMOHHBIX CBOMCTB
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JBIDKYIIEWcs: cucTeMbl. TpuBuansHoe

Y HETPUBUAIBHOE PELICHUSI CHCTEMBI YpaBHEHHUN
cOOCTBEHHBIX KoNieOaHMi. Y paBHEHHE YaCTOT
coOcTBeHHBIX Konebanuid. CeKTp 4acTor.
CoOcTBeHHBIE BEKTOPBI WHEPIIMOHHBIX CUIIOBBIX
(hakTOpOB M nepemerieHuii Macc. [ aBHbIe (hOpMBI
KONeOaHU, NX OPTOrOHANBHOCTD U JPYyTHE
cBoiicTBa. OCOOEHHOCTH TTIaBHBIX (OPM
KOJIeOaHU CHMMETPUYHBIX CHCTEM.
[IpuHIMTIHATEHBIE BO3MOYKHOCTH YIIPABIICHUS
COOCTBEHHBIMH YaCTOTHBIMH XapaKTEPUCTHKAMHU
37aHUN, COOPYKEHUN U CTPOUTEIIBHBIX
KOHCTPYKILIMM Kak

WHEPIMOHHBIX JIeOPMUPYEMBIX CHCTEM.
[pubnnxEnHBIE CITOCOOBI OIEHKH MUHUMaIbHON
4acTOThI COOCTBEHHBIX KOJICOAHMIA.
YcranoBuBIrecs (rapMOHUYECKUE) KOJIeOaHUs
CHCTEM C KOHEYHBIM YHCJIOM CTENeHeH CBOOOBI
Macc

MpU BUOPALIMOHHBIX BO3AEHCTBUSAX — pacyEéTHAS
cxeMa KMHETOCTaTUYEeCKOr0 METOo/Ia; YPaBHEHUS B
aMIUTUTYIaX WHEPIIMOHHBIX CHJIOBBIX (PaKTOPOB
WY TiepeMeleHnid Mace (0ObIYHas U MaTpUIHAS
(hopMbI); 0COOEHHOCTH MaTPHUIIbI JMHAMUYCCKON
MOJATIINBOCTH; OIPENIeNeHNE OCHOBHBIX
HEM3BECTHBIX M aMIUTUTY]T AMHAMUYECKUX YCHIINN
B paccuuThIBaeMou cucteme. JInHaMU4ecKue
KO3(PPHUITUCHTHI 110 MTEPEMEIICHUSIM U CHIIOBBIM
(hakropaM. OCOOEHHOCTH pe30HaHCa B CUCTEMAX C
KOHEYHBIM YHCIIOM CTEeleHel CBOOOIBI Macc.
PacuérHbie ycunus 1 pacy€THbIE XapaKTEPUCTUKU
OUAKINYECKAX HAMPSHKEHUN B CEUSHUSIX
a1eMeHToB. Perienre 3amad TUHAMHUKH B
CIlydasix TapMOHHYECKHX KoJebaHWU
(COOCTBEHHBIX M yCTaHOBHBIIIHXCS
BEIHYX/IEHHBIX ) MeToZioM niepemernienuit (MI1).
Oco0eHHOCTH Ha3HAYeHHSI PACUETHBIX y3IIOB U
thopmupoBanust ocHOBHOM cuctembl MIT st
TuHammudeckoro pacuéra. Kanormueckue
YpaBHEHUS B aMILTUTYIaX TepeMeleHHH
pacy€THbIX y3710B. MaTpuia AMHAMUYECKON
JKECTKOCTH OCHOBHOU cucteMbl MIIL. Bapuant
ypaBHEHUI MeTo/a TIepeMeIeHII B aMITUTYAax
nepeMenIeHnii Mace, ¢ UCIIOIb30BaHUEM MaTpH-
bl TUHAMHYECKOH KECTKOCTH PACCUUTHIBAEMOM
CUCTeMHI (crioco0 e€ MoMydeHus: U3 MaTPHUITBI
wéctkoctu OCMII).

Hcnonp3oBaHue rpyNIoBbIX HEU3BECTHBIX U YUET
CUMMETPHH B TUHAMHUYECKHUX Pacuérax CUCTEM C
KOHEYHBIM YHCJIOM CTeleHel CBOOObI Macc.
Onpenenenre NpuBeAEHHBIX Macc,
COOTBETCTBYIOILMX I'PYNIIOBHIM (B 4aCTHOCTH,
CUMMETPUYHBIM/00paTHOCHMM ETPHUYHBIM)
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HeusBecTHbIM. OCOOEHHOCTH 4acTOT-

HBIX YpaBHEHUH M TTIaBHBIX (JOPM COOCTBEHHBIX
KonebaHuil. YIpoleHus B pacyérax Ha
JUHAMUYECKUE BO3ECHCTBUS.

Lenv: uzyuenue pabomul 31eMeHMO8 KOHCMPYKYUUHA YCMOUYUBOCHL NOO OeliCmpEUeM PasiuyHo20 8Uod
Ha2pysHceHUll, NPUHYUNOE NPOEKMUPOBAHUS DTIEMEHMO8 KOHCMPYKYUL HA YCMOUYUBOCTb.

Mopnyas II. OcHOBHBIE N0/10KEHNS 10 pacyeTy 31aHUI U COOPYKeHMIi HA YCTOIHYMBOCTD

(IK-1, TIK-2, TIK-3, TIK-4.)

1

YV cTOMYMBOCTH
COOpYKEHUU

[ToHsITHE O BO3MOYKHOCTH CYIIIECTBOBaHUS
pa3JIMYHBIX PABHOBECHBIX COCTOSHUH 31aHUM,
COOPYXKEHUN U KOHCTPYKLUUH, UX YCTOMYHBOCTHU
WM HEYCTOWYMBOCTHU. Y CTOMUYHUBOCTH IOJIOKEHUSA
U YCTOWYHMBOCTH PaBHOBECHS JiepOpMUPYEMBIX
cucreM. Teopust yCTOMYMBOCTH 3aHUN U
COOpPY)KEHHUH KakK pa3ziel TEOpUHU

WHXEHEPHBIX COOPYKEHUHU U KaK yueOHas
TUCITUTIIIHA; e€ TpenMeT U 00bekT. CBeneHHs U3
WCTOPHUH Pa3BUTHS TEOPUHU YCTOWIMBOCTH; BKIIAT
0T€4eCTBEHHBIX yu€HbIX. COBpeMeHHBIE TTPOOIEMBI
o0ecrieueHus] YCTOWIMBOCTH COCTOSHUS
CTPOUTEIHHBIX HHKEHEPHBIX CHCTEM.

OcCHOBHBIE TOHATHSA U TEPMUHBI TEOPUU
YCTOMYHMBOCTH — (hopMa paBHOBECHUS U €
CTaTHYECKOe M KHHEMaTU4IeCKOe OMUCaHus,
Ka4yeCTBO PaBHOBECHSI, KPUTHIECKOE COCTOSTHHE,
KPUTUYECKUI MMapaMeTp BO3AEHUCTBUS, MOTEPs
YCTOMYMBOCTH TIEPBOTO M BTOPOTO PO, «B
MajoM» H «B OOJbIIOMY, OHpypKaius

(hopMm paBHOBecwHsl, (popMa IOTEPH YCTOWINBOCTH
(®PITY). I'padprik paBHOBECHBIX COCTOSTHHH.

OO6mme 3a1a9m pacdéra yCTOHWIHBOCTH W METOIBI
WX pelIeHus — cTaTudeckuil (Dmepa), JHepreTnye-
CKHM M TUHAMUYECKUI; UX CYIIHOCTh. [IpuHumn
MAaJIBIX BO3MYILECHUN. YYET HENMMHEHHOCTEN.
Kiraccudukarus 3a1a4 1 4aCTHBIX METOJIOB TEOPUU
YCTOMYNBOCTH; TUTTUYHEIE TPUMEPHI IS
CTPOHUTENHHBIX KOHCTPYKITUH.

JluneiiHasg Teopusi yCTOMYMBOCTH PAaBHOBECHUS
TeOPMHUPYEMBIX CHUCTEM — MPEIMTOCHUIKH,
THUTIOTE3HI,

cymrHOCTh. OOMUN aNropuT™ perieHus 3a1a4
YCTOMYHMBOCTH CTATHYECKHM METOIOM.

Pacuér cxaThIx NpAMONMHENHBIX CTEPKHEN Ha
YCTOMYHMBOCTH METOJIOM HAaYaIIbHBIX ITAPAMETPOB
(MHII) PacuérHas cxema rnepBoHAYAIBHO CKATOTO
MPSIMOJIMHEIHOT'O CTEPIKHS, MPOeKTHas (hopma
paBHOBECHS; UCXOIHBIE THIIOTE3Bl H
npeanocbUiku. budypkanuonnas ¢gopMyianpoBka
3amaun. llpuMenenue

MPUHIIMIIA MAJIBIX BO3MYIIIEHUI; albTEPHATUBHOE
COCTOSIHME CTEp>KHsI. BapuaHThl moBeeHus
Harpy3ku (KOHCepBaTHBHAS, CICAAILIAN).

Pemienue 3agau
Tect
JlomarHsist
KOHTPOJIbHAs
pabota
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BriBoz cratndeckum meToaoM uddepeHnrantsHbIX
ypaBHEHUH paBHOBECHS BOSMYILEHHOTO (albTep-
HATHBHOTO) COCTOSIHUS CTepKHs. Pa3pematoniee
mddepeHInaIbHOe YpaBHEHNE POrHOOB CTEPKHS
[pY TPOJOJIBHO-TIONIEpeIHOM H3rube (00muii
cilydail — mepeMeHHOe CeueHue, MPOU3BOIbHBIE
NEpBOHAYATILHO MPOAOIBHBIE HATPY3KH); MOHATHE
0 €ro aHaJUTUYECKHX M YUCICHHBIX PELICHUSX.
YacTHBIA Cily4ail — PABHOMEPHO CXKAThII

CTEep KEHb IMOCTOSIHHOT'O CEYEHMs: pellIeHue

T QepeHInaIFHOrO YpaBHEHUST IPOJIOIBHO-
MorepeyHoro u3ruda B hopMe Meroia HayaIbHBIX
[IapaMeTPOB; YUET peaKLUii HEKOHIIEBBIX CBA3EM.
Bexrop ocHoBHbIX HensBecTHbIX MHII. IIpasuna
3aMMCcy KHHEMAaTUYECKUX M CTATUYECKUX TpaHuy-
HBIX YCIIOBUH JUTSI IOTYYEHHSI OCHOBHBIX
ypaBHenuil meropa HII. TpusnansHOE 1
HETPUBHAIILHOE PELICHHS CHCTEMbI OCHOBHBIX
ypaBHenuiit MHII. YpaBHenue ycroitunBocTr
(ypaBHEHUE OHdypKaIIH), OPEACIICHAE €r0
MUHHMAJIBHOT'O KOPHS U KPUTHYECKON HATPYy3KH.
BrisiBnenne (hopMbI TOTEpH YCTOHYHBOCTH.
OnHONpONETHBIN PABHOMEPHO CXKATHIN CTEPKEHB
IIOCTOSTHHOT'O C€4EHMsI B 00IIEeM cilydae YIpyromno-
JATIMBOIO 3aKPEIJICHUS ero KOHILIOB. Y paBHEHUE
YCTOMYMBOCTH. YacTHBIEC ClTydyan 3aKperieHui
(THmOBBIE 3a71a4UM ) — KPUTHICCKHAC 3HAUCHUS

K03 pHITMEHTA TPOIOIBHON CHIIBI, KO (HUIIUCHTHI
npuBeaeHus IHbL. O000mEHHAS GopMyIia
Oiinepa. OneHKa rpaHul] AHarra3oHa BO3MOKHBIX
3HaYeHUH Kod((PUImIeHTa TPOIOTBHOM CHITBL. Y UéT
CUMMETPHH MHOI'OIPOJIETHBIX CKAThIX CTEPHKHEH.
IlonsTre 00 ompemeneHUH KPUTHICCKOH
MPOIOJIGHON CHITBI (MJTH HATIPSDKEHUS) C
HCTIONB30BaHHEM K03 hHUIIHEHTA TPOIOTHHOTO
m3ruba (110 HOpMAaTHBHON METOIHMKE).

Pacuér Ha ycTOMYHUBOCTH CTEP’KHEBBIX CHCTEM CO
CXKAaTBIMU MPSIMOJIMHEHHBIMU 3JIEMEHTAMH METOIOM
niepemerniennii (MII) [IpeamocsuIky 1 THIOTE3BI
pacuéra 1o TuHEeHHOI TeopuH (B OU(pypKaIMOHHOM
rocraHoBke). GopMupoBaHue PACUETHOM CXEMBI
IIyTEM MPUBENEHHS HArpy30K K PAaCUETHBIM
COCPEAOTOYECHHBIM Y3JIOBBIM.

[IpuMeHeHne MPUHLUIIA MAJIBIX BO3MYIIEHHH.
Onucanye albTepPHATUBHOTO COCTOSIHUSI CHCTEMBI
HepeMEeLIeHUSIMHI PacyETHBIX y3J10B — OCHOBHBIMHU
HensBecTHbIME OCHOBHAs cucTeMa U
KaHOHMYECKHE yPaBHEHUS] METOA NepeMELeHU I
(OCMII 1 KYMII), ux ocoOeHHOCTH B 3aJ1a4ax
ycroiunBocTd. CriocoObl onpeneneHust
KOMITOHEHTOB MaTPHILIbI BHEIIHEH KECTKOCTH
OCMII. Tumnossle 3aaaun A CTEPIKHEBBIX
CKAaTO-U30THYTHIX 271eMeHToB Iiockod OCMIL
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TprBHaIbHOE W HETPUBHAIBHOE PEIIEHUS
cucrembl KYMII, ux cmbici (0coOeHHOCTD
TPUBUAIBHOTO pEIIeHHS). Y paBHEHHE
YCTOMYMBOCTH; aJITOPUTM IOMCKA €ro
MUHUMAJIBHOTO KOpHS; OIpeieseHne
KPUTHUECKOr'0 TapaMeTpa Harpy3ku. BeisBieHue
(hopMbI TToTepu ycroiunBocTH. OnpeneneHue
K09(h(PUIIMEHTOB IPUBENICHUS JITUHBI CTEPIKHEBBIX
anemMeHnToB. Knaccudukanus ¢popm norepu
YCTOWYMBOCTH — OOILAs ¥ JIOKAJIbHAS, SIBHAS U
ckpbiTast. CoBepuieHHas M HecoBepiieHHas OCMIL
Brisnenue ckpbiThix OITY. CnexrpanbHas
(byHKIMS, €€ UCIIONB30BaHUE JIJIsl OIpeIelICHHsI
KPUTHUYECKOT0 MapaMeTpa Harpy3ku. OOmmii
aJTOPUTM pacuéra CTepKHEBBIX CHCTEM Ha
YCTOMYHMBOCTH METOJIOM IEPEMEIICHUH.
Hcnonp3oBaHue rpynmnoBbIX HEM3BECTHBIX U
CHMMETPUU CUCTEMBI. Y CTOMYMBOCTh
MPOCTPAHCTBEHHBIX paM. JlepopmarnroHHbIN
pacd€r CTEp>KHEBBIX CHCTEM METOIOM
MepeMeIIeHni ¥ METOJIOM KOHEUHBIX AJIEMEHTOB.
Pacuér cTepxHell U CTEPKHEBBIX CUCTEM Ha
YCTOWYUBOCTH ¢ YIETOM JeOpMaIliyl CIBUTA
Knaccudukanns npu3HakoB ¥ IPpUMEpHI
HEOOXOAMMOCTH y4€Ta BIUSHUS CABUIA B
3JIEMEHTaX CTPOUTENbHBIX KOHCTPYKIIMH.
OmnperneneHye KpUTUYECKOH CUIIBI CXKATOTO
MPSAMOJIUHEHHOTO CTEPXKHA C Y4YETOM CJIBUTA:
BBIBOA (D epeHITNaTLHOTO YPaBHECHUS
IIPOOILHO-TIONEPEYHOT0 U3rnba Co CIBUTOM;
XKECTKOCTh CEYEHUS IPU MPOAOIBHO-TIONEPEYHOM
n3rude co CIBUIOM; BBIYMCIICHUE
XapaKTEePUCTUKU EAWHUYHOIO CIBHUTra IS
CTEP)KHEW CIUIOIMIHOCTEHYaTOr0 THIA U CO
CKBO3HBIMU CEUEHUSIMHU (PEIIETUAThIX H
IBYXBETBEBBIX HA

IJIaHKax ); GopMyna sl KPUTHIECKOH MPOJOTBHON
CHJIBI OMMHOYHOT'O PAaBHOMEPHO C3KaTOr0 MPSIMOJIH -
HEUHOIO CTEPHKHS.

VYuér cnBura B pacu€rax METOAOM MEPEMEILICHUN
Ha YCTOMYUBOCTH CTEP)KHEBBIX CUCTEM CO CILIOLI-
HOCTEHYAThIMU U PEIETYATHIMU DJIEMEHTAMHU —
UTEPALUOHHBIN aJITOPUTM.

Y cTONYMBOCTh KPUBOJIMHENHBIX CTEPIKHEN — KOJELl
u apok. KpyroBble Konblia v apKu IpH
PaBHOMEPHOH THAPOCTATHUECKON Harpys3Ke:
IPOJIOJIbHBIE CHIIBI B UICXOAHOM PaBHOBECHOM
COCTOSIHUM; OIpEAEIeHUue H3rudaromumx
MOMEHTOB B BO3MYLIEHHOM COCTOSIHUM

JUIsl IBYXIIAPHUPHOM 1 OecIIapHUPHOH apok;
mddepeHnaibHOe ypaBHEHNE TPOAOJIEHO-
MOIIEPEYHOr0 U3ruda CTepP)KHS EPBOHAYATIBHO
KpYTOBOT'O OYEPTaHUs; TPAaHUYHBIE YCIOBHUS;
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ypaBHEHHE YCTOMYMBOCTH 151 OecIIapHUPHOH,
JBYXIIAPHUPHOU U TPEXIIAPHUPHON KPYTOBBIX
apok; GopMyJIbI ISt pacyéra KpUTHUECKOH
WHTEHCUBHOCTH Harpy3ku. [Ipubnmwkénnoe
olpeneneHrne KpUTHUECKHX Harpy30K KPyroBBIX
apoK MPH pa3IUYHBIX TPAHUYHBIX YCIOBUAX IO
AHAJIOTUHU CO CXKAaThIMU MPSIMOIUHEHHBIMU
CTEpKHSMHU (10 THITOBBIM K03 puimentam
MIPUBECHUS JUTUHBI).

[NapaGonuyeckue apku pu paBHOMEPHOH
BEPTUKAJIBLHOW Harpy3Ke: MOHITHE O

T depeHInaIEHOM

yYpaBHEHUU MPOAOIBHO-TIONEPEYHOr0 H3Tnda U ero
MCIIOJIb30BAHUH JUTA TIOTYYEHHUS U YHCIEHHOTO
pelIeHusl ypaBHEHHs! YCTOHUNBOCTH (pe3yNbTaThl
A.H. lunnuka). [TpuGnmxEHHOE BEIUUCIICHNE
KPUTHYECKUX HATrPy30K MapadoIMIecKuX apoK C
Pa3TUYHBIMH YCTIOBUSAMH 3aKPETUICHUSI.
npuOIKEHHOE ompesielieHne OMQypKalnOHHBIX
KPUTHYECKUX HArpy30K MPU MPOU3BOIBHBIX
CXeMax 3arpykKeHus apok (aHaJOTHs CO CHKAaThIMU
NPSMOJMHEHHBIME CTEPIKHSAMH; CIIOCO0
3aMEHSIOIEH paMBbl).

4.2 TeMaTH4eCcKHUil IJIAH JEKIUH

Tabnuma 4 — TemaTHyecKui TUIAH JEKIAH

Paznen auciuniuHel, HaumMeHoBaHue TEMBbI JIEKIIUU Tpynoem-
BXOIAIIEH B JTaHHBIH KOCTh
MOJYJTb (ugac.)
CemecTp |
M Bsenenue OcCHOBHBIE OHATHSL, 3aJa4l U METObI TUHAMUKU
0 JlnHaMyKa CHCTEM C OJHOU CTENEeHBI0 CBOOOIBI Macc. 2
a
y | Junamuka cuctem ¢ JunaMuueckue pacu€Tbl CUCTEM C pacipenelEHHBIMU
JI| OIHOW CTENEHbIO MaccaMu. JIMHaMuKa CUCTEM ¢ KOHEUHBIM YHCIIOM
b | cBOOO/IBI, KOHEYHBIM H cTerneHel cBoOOAbI Macc. DHEPreTHUECKUil METOA B 5
0OECKOHEUYHBIM YHCIIOM JUHAMHUKE COOpYyXeHUH. MHKeHepHble NpUIIoKeHNs
| | cremeneii cBoOOIBI METOAOB IWHAMUKH B CTICLIMATIBHBIX pacuérax 31aHui,
COOPYKEHUU U 31IEMEHTOB KOHCTPYKLIHI.
M VYcroiunBocTh OcHOBHBIE OHATHSI, TPUHIIMIIBL, 321291 U METOBI
0 | COOpYXEHUHI TEOPUHU YCTOHUMBOCTH NepOpMUpPYEMBIX cucTeM. Pacuér
hi§ CXKaTBIX MPSIMOJTMHEHHBIX CTEP>KHEH Ha YCTOWYMBOCTD
y MeTOJI0M HavanbHBIX mapamerpoB (MHII). Pacuér Ha
a YCTOWYMBOCTD CTEP>KHEBBIX CUCTEM CO CXKATHIMU 2
b NPSAMOJIMHEHHBIMU JIEMEHTaMH METOJIOM IIepeMEIIeHU I
(MII). Pacuér crepkHel U CTEpKHEBBIX CHCTEM Ha
| YCTOWYHMBOCTD C Y4€TOM eOopMalliy CIBUTa
I
Hroro: 6
6 m.4. 6 aKMmueHou hopme 6
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4.3 IlpakTHyecKune 3aHATHS

Tabnuia 5 — TeMaTu4ecKui TUIaH MPAKTUYCCKUX 3aHATHIA

Pasznen nuCHMILIMHEIL,
BXOJALIEH B TaHHBIN MOJYJIb

Tema MOPAKTHUYCCKOI'O 3aHATHUA

Tpynoem-
KOCTh
(ugac.)

Cemectp |

;Y1
bl

JuHaMuKka coopyKeHuu

Pacuérsl cTepKHEBBIX CUCTEM C OJHOM CTENEHbIO
CB00OABI Macc (M MPUBOAALIUXCS K HUM) C
OIpe/IeNICHHEeM YacTOT COOCTBEHHBIX KOJIeOaHMIA,
JUHAMUYECKHX KOA(PPHUIIMEHTOB, TUHAMUYECKUX U
IIOJIHBIX YCHJIMU M ITEpEMEILEHUI

CoOcTBeHHEIE M3rHOHEIE KOJIEOaHus
MPSAMOJIMHENHBIX CTEPIKHEN MTOCTOSIHHOTO CEYEHUS
C PAaBHOMEPHO pacnpenen€HHON MacCou.
Omnpenenenrie 4acToT U INIABHBIX HOpM KosiebaHuH|

Y cTaHOBUBIIIHECS BBIHYXICHHBIC KOJICOAHMSI
MPAMOJIMHENHBIX CTEPKHEN MTOCTOSIHHOTO CEYEHU S
C PaBHOMEPHO pacnpenenEéHHOoN Maccor npu
BHOpPAITMOHHBIX BO3AeHCTBUSIX. OmnpenencHne
aMIUTUTY]] JMHAMIYECKUX TIepeMEeIeHUN 1
BHYTPEHHHX CHJIOBBIX (PaKTOPOB

Pacuér craTruecku onpeaeuMbIx 0aoK U
IJIOCKUX paM KaK CHCTEM ¢ KOHEYHBIM YHCIIOM
cTeneHel cBo0OAbI MacC Ha COOCTBEHHbBIE
KOJICOAHWS C OIPEICIICHIEM YaCTOT U TJIaBHBIX
hopM KonebaHuit

Pacu€r miockoii cTaTUYECKH HEOPEAEIMMOM
CTEpPKHEBOM CHCTEMBI C KOHEYHBIM YHCIIOM CTelle-
Hell cBoOOBI Macc Ha COOCTBEHHBIE KOJIEOaHMS C
OTIpEEIICHHEM JaCTOT 1 TJIABHBIX (hOpM KoseOaHui

Pacuér miiockoii cTaTUYECKH HEOPEAEIUMOM
CTEpPKHEBOM CHCTEMBI C KOHEYHBIM YHCIIOM CTeTIe-
Hell cBOOOBI Macc Ha yCTAaHOBUBIITUECS
BEIHYK/ICHHBIE KOJIEOaHUS TTPH BUOPAITMOHHBIX
BO3CUCTBUAX C ONpEACICHHEM aMIUIATY]T CHIIOBBIX
(hakTOpOB, TIEpEMEIICHUI MaCC ¥ TUHAMUYECKIX
K03 PHUIMEHTOB.

Brruncnenne pacu€THBIX H3THOAOIINX MOMEHTOB

ayJa
b1l

Y CcTOMYHUBOCTD COOPYKEHUM

3agaun pacyéra IUIOCKUX CTEP)KHEBBIX CHCTEM Ha
YCTOHYMBOCTB, MPUBOJIIHECS K IPUMEHEHHIO
0000m1IEHHOM popmyITer Ditnepa

Pacuér Ha ycTOMYHMBOCTH MIIOCKOU paMbl METOIOM
nepeMeleHun

Pacuérpl Ha yCTOMYMBOCTh METOAOM IEPEMEIIECHUM
CUMMETPHUYHBIX CUCTEM CO CKATBIMH MPSMO-
JIMHEHHBIMU dJeMeHTaMH Pacyérsl Ha
YCTOHYHMBOCTh METOJIOM TTepEeMEeIeHU N
CUMMETPHUYHBIX CHUCTEM CO C3KaTBIMU MPSIMO-
JIMHEWHBIMHA 3JIEMEHTAMU

Omnpenenenue >HEPreTHYECKUM METOLIOM C
ucrons3oBanueM popmynsl Panes u merona Panes—
Putna kpuTHYecKuX mapaMeTpoB Harpy30K CHKaThIX
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HpHMOHHHCﬁHLIX CTep)KHefI 1 IOPOCTHIX paM

HToro:

6 m.u. 8 AKMUGHOIL hopme

22
12

4.4J1a6opaTopHBIii MPAKTHKYM

JIabopaTopHBIil MPaKTUKyM y4eOHBIM IJIAHOM HE MPETyCMOTPEH.
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4.6 CamocTrosiTesibHas padoTa 00y4alOIUXCsI

Tabnuna 6 — TemaTnyeckuil miiaH caMOCTOATENBHOM PabOThl 00Y4aIOLIHXCSI

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 IMOATOTOBKA 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
6 4 10 6 30
4
Moayab
1]
6 4 4 3 6 23
Bcero: 53
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5 IlepeyeHb y4eOHO-METOANYECKOT0 O0ecedeH s I CAMOCTOSITeJIbLHON PadoThl 00y4alOLIMXCS 110
JUCUHMILIMHE (MOIYJIIO)

e OOyuaromuiics HMMEET HEOTpaHUYCHHBIA JOCTYH K HWH(GOPMAIIMOHHO-00pa30BaTEIbHON Ccpee
yHauBepcuTtera http://do3.orelsau.ru/subject/index/card/switcher/programm/subject_id/903

6 ®oH/I OLIEHOYHBIX CPEACTB JJIsI MPOBEAeHHS MPOMEKYTOYHOM aTTeCTAIMN 00yYAIOIMXCS 10
JUCUHMILIMHE (MOXYJIIO)

®DoH/I OIICHOYHBIX CPEACTB IPEJCTABIICH B MPWIOKEHUH | K paboueil mporpaMme TUCIUILUIUHBI U
BKJIIOYAET B ceOsl:

- TepeYeHb KOMIICTCHIMI C YyKa3aHHeM OJTanoB WX (OPMHPOBAHUS B MPOIECCE OCBOCHHS
00pazoBaTeNbHON POrPaMMBL;

- OIMCaHWe TIIoKasaTejled u KPUTCPUCB OLCHHWBAHUA KOMHCTCH]_[I/II\/JI Ha pas3jiM4YHbIX OJSTalax #nux
(hopMuUpoOBaHUs, OIUCAHUE IIIKAJ OlCHUBAHHMS,
- TUIIOBBIC KOHTPOJIbHBIC 3aJaHWA U MaTCpUaJIbI, HeO6XOIlI/IMI)Ie JJIs1 OIICHKHU 3HaHI/II>'I, YMCHHP'I, HAaBBIKOB U
OIbITa ACATCIIBHOCTHU, XapaKTCPUIYIOIIUX STallbI q)OpMI/IpOBaHI/ISI KOMHeTeHHI/Iﬁ B ITpOIECCE OCBOCHUA
00pa3oBaTeNbHON MPOTrPaMMEI.

7 IlepeyeHb OCHOBHOIi 1 10NIOJTHUTEIbHOI y4eOHOI TUTepaTypbl, HEOOXOAUMOM /151 OCBOEHUSI
JUCHUTLIMHBI (MOAYJIsST)

7.1 OcHoBHAas1 IUTEpaTypa

1. MapnawkeBund, B. C. MNpoekTupoBaHne 1 pacdeT MeTannnMyecknx KOHCTPYKUMIA pabounx nnoLiagok :
y4yebHoe nocobue / B. C. lNMapnawkesnd, A. A. BacunbkuH, O. E. bynatoB. — M. : MockoBCKui
rocyaapCTBEHHbIN CTpouTenbHbIN yHUBepcuteT, An NMn 3p Megua, 36C ACB, 2016. — 239 c. — ISBN
978-5-7264-1250-4. — TeKCT : 3NeKTPOHHbIN /| 3nekTpoHHo-onbnmnotedHas cuctema IPR BOOKS :
[canT]. — URL: http://www.iprbookshop.ru/42909.html . (mata obpamenus: 13.02.2020). — Pexum
JIOCTYIIA: JUIsl aBTOPH3HP. MOJIb30BaTEeNeH

2. TaHgxyHues, M. W. HenunHelHble 3agayn CTPOMTENBHOM MeEXaHuKM : y4ebHoe nocobue / M. W.
MaHgxyHues, MeTtpakoB A.A.. — M. : MOCKOBCKMI FOCY0apCTBEHHbIA CTPOUTESNbHBIA YHUBEpPCUTET, Al
Mn 3p Meguna, 36C ACB, 2017. — 101 c. — ISBN 978-5-7264-1513-0. — TeKCT : 3MeKTPOHHbIN //
ONEeKTPOHHO-0MbnMoTeYHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/64535.html — (mara obOpamenus: 13.02.2020). — Pexxum mocryma: mms
aBTOPU3UD. MTOJIb30BATENECH

7.2]lonoTHUTEIbHAS JIUTEPATypa

CebemeB B.I'. CtpoutensHas mexanuka. Y. 1. JlnHamuka 1 yCTOWYHUBOCTH COOPYKEHHH : UILTIOCTpPa-
TUBHBIA KOHCIIEKT JieKuui [OnexkrponHbii pecypc]/ B.I'. Cebemes ; HoBocn6. roc. apXuTekTyp.-
ctpout. yH-T (Cubctpun). — HoBocubupck : HTACY (Cubcerpun), 2012. (nata obpamenus: 13.02.2020). —
Pexxum noctyma: Ui aBTOpU3Hp. TOIb30BaTeNeH

o 7.3 llepuoauyueckue U3AaHUsA
1. APXUTEKTYPA U CTPOUTEJILCTBO POCCHMU. -. M., 2006-2019, 1-12 (8 roxm).
2. BBICHIEE OBPA30OBAHUE B POCCUMN. — M., 2005-2019, 1-12 (8 ron)
3. NPOMBINUJIEHHOE U TPAXKIAHCKOE CTPOUTEJILCTBO. — M., 1-12 (8 rox)
4. CTPOUTEJIbHBIE MATEPHAJIbI, ObOPYJJOBAHUE, TEXHOJIOI'MU XXI BEKA. — M., 2016-
2019, 1-12 (B roxm)
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http://do3.orelsau.ru/subject/index/card/switcher/programm/subject_id/903
http://www.iprbookshop.ru/42909.html
http://www.iprbookshop.ru/64535.html

o 8 Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET),
HEO0XOAMMBIX /1JI51 OCBOEHHS 1M CHUILIIUHbBI
[

e 1. [TonmHoTeKkcTOBBIC OA3bl JAHHBIX M PECYPCHI, JJOCTYI K KOTOPBIM 00ECIICYCH U3 KAMIYCHOU CeTH
OI'bOY BO Opnosckuit 'AY wumenun H.B. Ilapaxwna (caiiT Hay4HOW OWMONMOTEKH C JOCTYIIOM K
3JIEKTPOHHOMY KAaTaJlOTy M TOJHOTEKCTOBBIM OazaM mMaHHBIX) Pexkum moctyma: http://library.orelsau.ru/els-
remote-access-by-subscription.php. Heorpannvennsiii ocTym

e 2 Hayuynas 3JIeKTPOHHAA oubnuoTeka. «KubepJlennnka. Pexum JlocTymna:
http://cyberleninka.ru/ (mara oopamenus 13.02.2020) OTKpBITEIH HOCTYIT

e 3. DBC UznarenscrBa «Jlaub». Pexxum moctyna: http://lanbook.com/ebs.php Heorpanuuenusrit
nocryn 4. OBC Harmwmonanseiii  nugpoBoit  pecypc «Pykont». Pexum mgoctyma: http://rucont.ru/
Heorpannuennsiii 1octyn

e 5. Druekrponnas 6mubmioreka eLIBRARY.RU. Pexxum nocryma: http://elibrary.ru/defaultx.asp
OtkpeIThiid gocTyn (nata odopamenus 13.02.2020)

e 6. DBC «TJI FOPAWUT». Pexum noctyna: https://biblio-online.ru/ Heorpanuuenuslit 1ocTyI

e CoBpemennsble npodeccnoHaIbHbIE 6a3bI JAHHBIX (B TOM YHCJ/I€ MEKIYHAPOAHbIE
pedepaTuBHBIE 6a3bl IAHHBIX HAYYHBIX H3/IaHUI) U HH(OPMAIMOHHBIE CTPABOYHbIE CHCTEMbI

e 1. Polpred.com 0630p CMMU. [DnekrpoHHbIit pecypc]. - www.polpred.com. HeorpanuueHHbIi g0CTyII

e 2. Springer. [DJeKTpOHHBIN pecypc]. - www.springer.com, www.link.springer.com, HeorpanuueHHbII
JOCTYI

e 3. Texakcnept. [Ipodeccronanbhas cripaBouHas cucrema https://cntd.ru/ Bemymuit OpeH pbiHKa
HOpMaTHBHO-TEXHUYECKOW WH(popMaIuu (MoAUCcHOE n3ianue). HeorpaHWdeHHBIH T0CTYIT

e 4. ProQuest bBa3pl [JaHHBIX, OJEKTPOHHBIC KHUTH W TEXHOJOTHHM JUIS  HCCIICIOBaHUIA
https://www.proquest.com/ Cybaunensnonnsiii gorosop Ne PQ AE/1122 ot 05.09.2019r. HeorpanudeHHBI#H
JOCTYTI.

e 9 MeroauuecKue yKa3aHus sl 00y4alOUIUXCS 110 OCBOCHUIO THCHHILUTHHBI (MOILYJIs1)
[ ]

[Mpuctynas K W3y4eHUIO NUCIMIUIMHBL, OOYyYalONIMMCS HEO0OXOIUMO BHHMATENHHO O3HAKOMHUTHCS C

TEMAaTUYECKUM IIJIAHOM 3aHSITUH, CIUCKOM PEKOMEHIOBAHHON HAYYHOU JINTEPATYPBI.
e [lpenonaBaHue MUCIMITIMHBI TPETYyCMATPUBAET:

JIEKIAN

MPAKTUYCCKUE 3aHATHUS

mabopaTOpHBIC 3aHATHS

CaMOCTOATENBHYIO PaboTy

KOHCYJIbTAIIMHU TPEOIaBaTesl.

Jleknuu MO JAMCHUILTAHE YUTAIOTCS KaK B TPAIUIIMOHHOW (OpMe, TaK M C HCIONb30BAHHUEM AKTUBHBIX
tdhopm oOydenus. ['maBHOW 3amadeil Ka)mOW JIGKIIUW SIBISETCS PACKPBHITHE CYNTHOCTH TEMBl W aHAIH3 ee
TJIABHBIX TIOJIOXKEHHH. PeKOMEHyeTCsl Ha MepBOM JICKIIMH JOBECTH JI0 BHUMAHUS 00YYaIONMUXCSl CTPYKTYPY
Kypca M ero pasJielibl, & TAaKXKe PEKOMEHAYEMYIO JINTepaTypy. B manbHeieM yka3plBaTh HAYaI0 KaXJOro
paszena, CyTh U €ro 3aJauu, a, 3aKOHYUB U3JI0KEHHE, MTOIBOUTH UTOT IO 3TOMY pasJieny, 4To0bI CBSI3aTh €ro
CO CIIETYFOIIHIM.

Conepixanue JEKIUi onpenensercs padouei nmporpamMoi kypca. Kaxkaas nekius JOMKHA OXBaThIBAThH
OIPE/ICTICHHYIO TEMY Kypca U MPEICTABIATh COOOM JTOrMUeCKH BIIOJHE 3aKOHYCHHYIO PaboTy.

Jlns MakCMMAaJIbHOTO YCBOCHHUS JUCIMIUIMHBI PEKOMEHAYETCS HM3IIOKEHUE JIEKIMOHHOTO MaTephana C
aJIeMeHTaMH 00CykJIeHHs. JIEKIIMOHHBII MaTeprall MOXKET COPOBOXKIATHCS KOHKPETHBIMU IPUMEPAMHU.

Hensimu ipoBeneHHst MPAKTUIECKUX U TaO0PaTOPHBIX 3aHATHH SBISIOTCS:

LI ycraHOBJIEHHE CBSI3€i TEOPHH C IPAKTUKOM;

L pa3BUTHE TOTMYECKOTO MBILUICHHS;

|| ymeHHe BEIOMpaTh ONTHMAIBHBIN METO| PEIICHUS;
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L mpuoOpeTeHre HaBBIKOB aHAJIM3a MOTYUYEeHHBIX PE3YJIbTaTOB;

[l BnajmeHWe NMpPaKTUYECKUMH HAaBBIKAMH MPOECKTUPOBAHMS M BBIIOJIHEHHSI PAacueTOB KOHCTPYKLUHHU W3
JepeBa W IUIaCTMAacC IO TpeNeNbHBIM COCTOSIHHSIM, B TOM YHCJIE C MCIOJIb30BaHHEM CTaHIAPTHBIX
MPOrpaMMHBIX KOMIIJIEKCOB.

L/ KOHTPOJIb CAaMOCTOATENFHON Pa0OTHI 00YUYAIOMINXCsl IO OCBOSHHIO Kypca.

Kaxxnoe mpakTHueckoe 3aHSTHE 11e1ecO00pa3HO HAYMHATH C TOBTOPEHHS TEOPETHYECKOro MaTepuana
(ycTHBIi ompoc).

Ha npakTuuecknx 3aHATHUSX MOTYT MPOBOJUTHCS MPELyCMOTpEHHBIE pabouell MporpaMMol JelOBbIC
UTPBL, KOHTPOJIbHBEIE Pa0OTHI, BHIOJHEHHE KeHC-3a1aHU U TPAKTHKYIOIIUX YIIPaKHEHUH, TECTUPOBAHHE U
Ap.

Ha mpakTtndecknx u 1a0OpaTOPHBIX 3aHITUSAX MpernojaBaTellb MPHHUMAET PelleHHbIe U 0(OpMIICHHBIE
HaJJIeKAIUM 00pa3oM 3a/iaHusi, JOJDKEH TMPOBEPUTh MPABHWIIBHOCTHh PEHIeHUs 3ajad, OICHUTHh TIIyOUHY
3HaHUH JaHHOTO TEOPETHYECKOro MarepHala, YMEHHE aHAJM3UPOBATh M pellaTh MOCTABJICHHBIC 3aayM,
BBIOMpATh 3¢ ()EKTHBHBIN CIIOCO0 pPElIeHUs, yMEHHE JAeTIaTh BEIBOJEBI.

CamocrosTenbHas paboTa 00y4aroIIUXCs MPeIyCMaTPUBACT:

[l Camocmosamenvroe uzyueHnue meopemuieckozo Mamepuada.

Teopernueckuii MaTepwiall MO TEM TeMaM, KOTOpPbIE BBIHECEHBI HA CaMOCTOSTEIbHOE H3y4eHUE,
o0y4aronuiicsi mpopadaThiBaeT B COOTBETCTBHU C BOIPOCAMH JIIsl TIOATOTOBKU K dK3aMeHy Wiu 3adery. [Ipu
BO3HHKHOBEHUU 3aTPYJHEHUI B X0JI€ CAMOCTOSATENLHOTO M3YYECHUS TeM, 00yJaroluiics MOXeT 00paTHThCS
3a KOHCYJIbTaIlMeH K MPEenoaBaTeio.

LI Tlodeomogka Kk npakmuyeckum u 1a060pamopHbiM 3aHAMUSIM.

B xone moAroTOBKM K MPaKTHYECKUM H JIA0OPATOPHBIM 3aHATUSIM O0YYAIONIMMCS CIEyeT BHUMATEIbHO
O3HAaKOMHUTKLCSI C TUTAHOM, BOMPOCAaMH, BBIHECEHHBIMH Ha OOCYKICHUE, HW3YyYHTh COOTBETCTBYIOUIHIA
JEKIIMOHHBIA ~MaTepHuall, NpemIaraeMyr y4eOHO-METOMUYECKYI0 W HAaydyHYI JuTeparypy. Hembss
OTPaHUYHMBATHCS TOJMBKO HMEIOIMIEHCS Y4eOHOH muTepaTypor (ydeOHHMKaMH W Y4EOHBIMU ITOCOOHMSIMU).
OOpaienue Kk MOHOTpaQusIM, CTaThsIM U3 CIICIHATBHBIX KYPHAJIOB, XPECTOMATUHHBIM BBIJIEPKKAM, 8 TAKXKe
K MaTepualiaM CpeJCTB MacCOBOW MH(OPMAIUK MO3BOJHMT B 3HAYMTEILHONH Mepe YriyOuTh MpoOiieMy, UTo
pazHo00pa3uT mporiecc ee 00CYKISHHUS.

C npyroit cTOpoHBI, 00YYarONIMMCSl CIIEAYeT MOMHUTh, YTO OHH JOJDKHBI HE MPOCTO BOCIPOU3BOJIUTH
CyMMY TMONy4EHHBIX 3HAHWH MO 3aJaHHOW TEMe, HO U TBOPYECKU IEPEOCMBICIHUThL CYIIECTBYIOIICE B
COBPEMCHHOW HayKe TOJXOAbl K TIOHUMAHUIO TEeX WJIA HWHBIX TpoOJieM, SIBICHHHA, COOBITHI
MPOJIEMOHCTPUPOBATE M YOSTUTEIBHO apryMEHTHPOBATHL COOCTBEHHYIO TTO3UITHIO.

B 1mienom jxe akTHBHOE 3aMHTEPECOBAHHOE yJacTHE 00YJAIONIMXCS B TIPAKTUYECKON paboTe crocoOCTByeT
Oonee TIIyOOKOMY H3YYCHHIO NUCHUIUIMHBI, TOBBINICHUIO YPOBHS KYJIBTYpbl OYAYIIUX CHEIUAINCTOB H
(OPMHPOBAHUIO OCHOB IMPO(PECCHOHATBHOIO MBIIDICHU. B Xome 3aHSITHH OTpadaThIBAIOTCS YMEHUS
MPUMEHSTh TIOYYCHHBIC TEOPETHUECKIE 3HAHSI B PA3IIMYHBIX YKOHOMUYCCKUX CUTYAIUsX.

Ll Buinoanenue 0oMautHux 3a0anui.

Jlnst 3aKperuieHUs TEOPETHUYSCKOro MaTepuana W MOMYYCHHUS MPAKTHYCCKHX HABBIKOB OOYYAIOIIAECs
BBITMIOJTHSIOT JIOMAalllHAE 3aJaHvisl. BEIMONHEHWE JOMAIlHUX 3aJaHuil TMPH3BAHO OOpPATHTh BHUMAaHHWE
00ydJaronuxcsi Ha HanboJiee CIOXKHBIC, KIFOUYEBBIC M JIUCKYCCHOHHBIC aCMeKThl M3y4aeMOW TEeMbI, TTOMOYb
CHCTEMATHU3UPOBATh U JIyYIlle YCBOUTH MIPOUJICHHBIN MaTepHall.

Kontpone camocTosiTenbHOH pabOThl  OOYYAIOUIUXCS IO  BBIMOJHEHUIO JIOMAIIHUX — 3aJaHHUH
OCYIIECTRIISICTCS MPEnoaBaTeieM C MOMOIIbI0 BBHIOOPOYHONH M (POHTATIBHOW MPOBEPOK MUCHMEHHBIX H
YCTHBIX MHJMBHIYAIbHBIX 33JJAHAN HA TIPAKTHYECKUX U JIA0OPATOPHBIX 3aHITHSX.

[Maker 3aanuii sl CAMOCTOATENBHOM PabOTh PEKOMEH/IYETCS BbIIaBaTh B HAYAJIe CEMECTpPA, ONMPEICITUB
MpeaeNbHbIe CPOKM WX BBHIMONHEHUS M cladyd. Pe3ynbTaThl caMOCTOSATENBHOW pabOThl KOHTPOIUPYIOTCS
MIpeTIoIaBaTeeM U YYUTHIBAIOTCS TIPU aTTecTanuu o0yJatomierocs (Mpy ciade 3a4era, SK3aMeHa).

3ajaHus A1 CaMOCTOSATENLHON pa0OThI COCTABIISAIOTCS, KaK MPABHIIO, IO TEMaM M BOIPOCAM, MO KOTOPBIM
HE TMPEAYCMOTPEHBl AayAWTOPHBIE 3aHSTHUSA, JMOO TpeOyercss MOMONHUTENLHO MpopadboTath U
MIPOAHATM3UPOBATH PACCMATPUBAEMBIN MIPEIOIaBaTelIeM MaTepuall B 00beMe 3aIlJIaHMPOBAHHBIX YacOB.
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Koncynpranum npenopaBatens ais oOy4aromuxcsi IPOBOISITCS B COOTBETCTBUHM C YTBEP)KICHHBIM Ha
kadenpe rpapuxom. KoHcynpTamuyu MoOryT OBITh MHAMBHIYalbHBIMHA WM TPYNIOBBIMU, MPOBOJUTHCS B
COOTBETCTBYIOIIUX ayJUTOPHIX MM B MHPOPMAIIIOHHO-00pa30BaTeNbHON cpee By3a.

OO6yyaromuiica momy4aer JOMYCK K K3aMeHy (3a4eTy) MpH yCHEITHOM BBIITOJTHEHUH BEX BHIOB YUeOHBIX
3aHATHH.

e 10 ITepeyenb UH(POPMAIHMOHHBIX TEXHOJIOTHIA, HCIOJIb3YyeMbIX NPH OCYIIECTBJIEHUH
00pa3oBaTeIbHOIO Mpouecca no JUCHUIINHE (MOAYJ/II0), BKJIIOYAsI NepeveHb
NMPOrpaMMHOT0 00ecredeHUusI U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM (TP

Heo0X0IMMOCTH)

e 1. eLearning Server 4G akamemuyeckasi Bepcusi. Jloropop mokynku: Ne I'MJI-JI-20/02-1286 ot
19.02.20 r. (OO0 "JIenssa"), cpoK AeHCTBHUS: GECCPOTHO

e 2. 1C: YuuBepcuter [IPO®. Perucrpannonnsiit Homep: 10920092. Torosop nokymnku: Ne ®I'BOY
BIIO OPEJI TAY -JI-12/14 or 23.12.2014 r. (OOO HII® «TPOMABTOMATHKAY»). [orosop
nomaepkku: Nel1705/18 ot 03.12.2018 r. (OO0 «CTI'Y-Uudoxom»).

e 3. Microsoft Windows Professional 8 Bepcus 8. Sku: FQC-06435, uucmo nuieHswmii: 35,
ABTOPHM3AITMOHHBI HOMep JmreH3uata: 91766136ZZE1504, nomep murensun: 61760053, mata BeIgaun
"acrognreit muuensnu: 05.04.2013.

e 4. Microsoft Office 2013 Russian Academic sepcust 2013. Sku: 021-10232, uncno nuneHsuit: 42,
ABTOPHM3AITMOHHBI HOMep JmreH3uata: 91766136ZZE1504, nomep murensun: 61760053, mata BeIgaun
"acrognieit muuensnu: 05.04.2013.

e 5. Kaspersky Endpoint Security aust 6u3neca — Crammaptaeii Russian Edition  umcio mumensmii:
600 aBTopu3aimoHHbIM HOMep jauneH3nata: KL4863RAUFQ nomep murensun: 17E0-190903-121915-383-
1099 narta Beimaum HacTosmed suieH3uu: ¢ 03.09.2019 mo 10.09.2020

e 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.

e Term: 3-year term. Licensee:  "OpoBckuii ['ocynapcTBeHHbIi ArpapHbiii Y HEUBepcuTer"

o 7. UudopmanuonHo-crpaBouHas cucrema «Texakcmepr». [JoroBop Ne 004.19-BH/I 06 okazanmu
UH(POPMAITMOHHBIX YCIIYT TI0 MPEIOCTABICHHUIO IOCTYIIA MO ceTH MHTepHET K SK3eMILIIpaM
nH(popMarmoHHo-cripaBovYHBIX cucTeM «Konekey» n «Texakemept» r. Oper, ot 01.03.2019. OOO I'pynma
Kommnanwuii «Kogekey.

e 11 Onucanne MaTepuaJIbLHO-TEXHHUYECKOI 0a3bl, HEOOXOAMMOM A5
ocyliecTBJIEHHs1 00Pa30BaTeJbHOI0 Npouecca N0 AMCUUIIMHE (MOIYJII0)
[ ]

e HaumeHoBaHHe CIEHHATLHBIX
NnoMeleH!ui U NoMeleHnii s
CaMOCTOSITeIbHON PadoThI

OCHAIIIEHHOCTDh CNEeNHAJIbHBIX MOMeIeHHI H MoMelleH i 115
CaMOCTOATEJIbHOM paﬁOTbI

Y4eOHast ayquTOpHs ISl IPOBEICHUS
3aHATUN JICKIITOHHOI'O THIIA, 3aHITHI
CEeMHHAPCKOT0 TUTIA, KYpPCOBOTO
MIPOEKTHPOBAHUS, TPYIIIOBBIX H
WHIWBUAYAIbHBIX KOHCYITALNHN TEKYIIETO
KOHTPOJISI ¥ IPOMEXYTOYHON aTTeCTAInU

Crombl, CTYnBS Ha 72 TIOCAIOYHBIX MECTa, JOCKa HACTCHHAS,
pabodee MecTo penoaaBaTes:

- Hoyt0yx Dell;
- PynonHbIil HacTeHHBIN 3KpaH Draper;
- Kabenmn xommyTarm;

- Kommonku Microlab.

VYyebHast ayauTOpHs ISl IPOBEACHUS
3aHATHH JIEKINOHHOTO THIIA, 3aHATHI
CEMHMHApPCKOr0 TUIA, KypCOBOTO
MIPOEKTUPOBAHMUS, TPYIIIOBBIX

Crombl, cTynbs Ha 36 TOCAJOYHBIX MECT, HOYTOYK, IPOSKTOpP
BenQ DLP, y4yeOHO-MeTOAMYECKHE MaTepHANbl MO JUCIUTUINHE,
JIOCKa HaCTECHHAsA
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WHAWBUAYAJIbHBIX KOHchILTaHI/Iﬁ TCKYIICTO
KOHTPOJISA U HpOMe)KyTO‘IHOﬁ aTrecTalun

IMomemenne it camocTosATenbHOH paboThl | CTombl, cTyabss Ha 11 TOCamOYHBIX  MECT, KOMIUICKT
00yJaromuxcst c BO3MOXKHOCTBIO | KOMITBIOTEPHOI TeXHUKH B cOope (Pabowas ctaHims B cocrase:
noxnkiIrodYeHus k MarepHery u obecnieuenueM | [I9BM Intel Pentium G860 / O3V4 I'6/500I'6/ DWD-RW/450W,
JIOCTyTIa B DJICKTPOHHYIO uH(popMarwoHHo- | moautop ACER S221HQ, xiaBuarypa, MbIIib) B KoiamdecTBe 11
obpasoBaTenpHyI0 cpeay Opiockoro [AY €JMHUI] C BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTu «VHTepHeT» u
obecrieyeHnst JIocTyrla B DJEKTPOHHYIO  HMH(pOPMAIMOHHO-
obpazoBatenpHyto cpeay Opiosckoro 'AY

12 Kputepuu oueHKH 3HAHMIA 00y4aI0IIMXCS

Konmu4ecTBO MPOMEXYTOYHBIX 3TAlOB KOHTPONS Y4eOHOH pabOTBhl CTYINEHTOB, HX (OpMY, CPOKH U
MaKCHUMaJIbHYIO OIIEHKY WX B PEUTHHIOBBIX Oailiax ycraHaBiMBaeT Ha 3acenannu kapenpa AIIIC.

be3ynpeunoe ycBoeHNE n3ydaeMbIX 0akalaBpoM B ceMecTpe pas3aenoB omneHuBaercs B 100 peHTHHTOBBIX
0asioB (B TabnuIle 8 JaHO COOTBETCTBUE PEUTUHIOBBIX OAJUIOB aKaJEMHUYCCKUM OLICHKAM ).

Tabnuiia 8 — [1Ikana nepecyera peHTHHTOBBIX OAJJIOB B TPAIUITMOHHBIC aKaJICMUYCSCKHIE OIICHKH

BansHas omnenka ot 85 10
H o1 0 110 54 oT 55 710 69 ot 70 s10 84 10021

Axagemuueckas

oLeHKa HeynoBnerBopuTenbHo | Y I0BJIETBOPUTEIHHO Xopotio OTanvHO

3auger He 3aureno 3aureno 3aureHo 3aureHo

ITo pe3ynmpTaTamM MPOMEKYTOUHBIX ATAlOB KOHTPOIS B ceMecTpe (orderam mo Temam moxyiei, KP, KII,
oTYeTaM Mo J1abopaTOpHBIM padoTaM) MaKCHMaJbHOE KOJIWYECTBO PEHTHHIOBBIX OAJIOB, KOTOPOE MOXKET
HaOpaTh oOydJapomuiics paBHo 60. Taxke oOyuaromuiics B TEUCHHE CeMeCTpa MOXKET HalOpaTh
JOTIOJTHUTENIFHO elle 25 0ayuloB 3a JoMalllHee pelleHUe 3ajiad, 3aluTy pedepara, akKTUBHOE Y4acTHE B
3aHSATHUSIX, TPOBOJAMMBIX B aKTUBHOU (opme.

Kpome Toro, nmpemycMaTpuBaeTcs CHCTEMa MOOMPUTEIHHBIX 0alIoB (Bcero 15) 3a ydacTue 00ydJaronuxcst
B HAyYHO-MCCIIEIOBATEIIbCKOI 1 TBOPUYECKOH padoTe.

Ecnmn cymmapssiii pe3ynpTar, HaOpaHHBII B TEYEeHHWE CeMecTpa, paBeH 55 OamiaM W BBIINIE, TO
o0yJarommuiicss UMeeT MpaBO MOMYYUTHh 3a4eT WM 3K3aMEHAI[MOHHYIO OIEHKY (o mikajie) 06e3 yJacTtus B
WTOTOBOM HCIIBITAHHU.

OOyJaromuiics, MO yBa)KHUTENFHOW MPUYWHE MPOIMYCTUBIINI KOHTPOJBHBIE MEPOIPHSITHS B TEUCHHE
ceMecTpa, MOXKET CJIaTh OTYET M0 UHANBHIyaJIhHOMY I'paKy Ha 3a4€THOI Hefene B KOHIIE CeMecTpa.

Ucnonr3oBanmne 100-0anpHOI MKabl 0OecriednBaeT 0oiee BEICOKYIO CTeNeHb A depeHITnany OeHKH
(mammpumep, OIIEHKE «OTIIMYHO» COOTBETCTBYET auamna3oH ot 85 mo 100 6amnoB). OCOOEHHO 3TO 3aMETHO TIPH
M3YYEHUU Pa3JIENIOB, 3aBEPIIAIOIINXCS 3a9€TOM.

Tabmuia 9 — Pacipenenenne 6auioB B ceMecTpe

No. HaunMeHnoBaHue 0a/1710B KoaunuecTBo 0a110B
n/n
OcHOBHBIE 0AJLJIBI
1 OT4eTs! IO TEeMaM MOAYyJIEN <30
2 BremmonHenne  goMamHMX —~ KOHTPONBHBIX  33]1a4/KypCcOBOTO <30
MIPOEeKTa
HUmozo <60

JlononHuTeIbHBIE OATIIBI

4 JHomamnee pemienne 3agad / fonoiaHuTensHble pacuers! B K11 <10
5 Hanmcanue pedepata <5
6 [loaroroBka poxnana B ¢dopmare MicrosoftPowerPoint (ne <5

MeHee 20 ciaiioB)
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7 AKTHBHOE ydyacTHE B 3aHSTHSAX, MPOBOAUMBIX B aKTHBHOI <5
hopme
Hmoeo <20
[MoompurenbHbIe AT
8 BricTynienue Ha KOH(epeHIHSIX, KPYTIIBbIX CTOJaX | T.II. <5
9 [TyOnukarus crareit <5
10 | BeinmonHeHUE HHAWBUAYAIBHBIX TBOPUECKUX 3aIaHHUN <5
Hmoezo <15
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[MPUJIOXKXEHME 1

®OH/] OLIEHOYHLIX CPEJICTB
MO JTUCLUIIJINHE

JAMHAMHMKA ¥ YCTOHYUBOCTH COOPYKEHHUH

Hanpasnenue noarorosku 08.04.01 CTpouTesibCcTBO

Hanpasnennocts [IpombliiieHHOE U TPaKIAHCKOE CTPOUTEILCTBO
Kpamndukanms marucrTp

®dopma 00yIeHHS OUHAA
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1. epeyenb KOMMIETeHUHMIl ¢ YKa3aHHEM 3TanoB HMX (POPMHUPOBAHUS B NPOIECCE OCBOECHHS
o0pa3oBaTeIbHON MPOrPaMMbI

Koa xonTponupyemoit

HanMeHoBaHNE OIEHOYHOT'O CpeacTsa

YpoBHU <
KOMIIETCHIIUH (WU € KonTponupyemsie Texymumii [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 | KOHCTPYKIIMA 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,

BapUAIlIOHHBIC 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, [Hoporossrit 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 KypCOBOT0
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
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I'paxIaHCKOI'O 3JIEMEHTEI CK,
Ha3HAYCHUA paboratoume Ha

pa3IuvHbIC BUIBI

HANPSHKEHHO

Je(OpMUPOBAHHOTO

COCTOSIHUS,

NPOEKTUPOBATh  (hepMBI

W JIpyrue  paMHbIC

KOHCTPYKIIHH

Pa3IUYHOTO OYepTaHUS,

Ha3HAYEHUS u c

Pa3IUYHBIMH

CEUCHMSIMH DJIEMEHTOB;

KOMITOHOBATh

KOHCTPYKTHBHYIO u

pacyeTHyIo CXEMBI

KapKacoB

MIPOMBIIIIEHHBIX

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 | [ToBwiieHHBIN | 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 —
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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
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2. Onucanne nokasartesieil H KpUTepUEB OLIEeHNBAHUS YPOBHS NPHOOPETEHHBIX KOMIETEHIU Ha
Pa3JMYHBIX 3Tanax uxX GopMUpPOBaHNUS

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

(6a30BbIit) (xopormo) 85-100 6amioB
(YIOBJICTBOPUTEIHHO) 70-84 Gamnos
55-69 6amioB
1IK-1. TK-1.1. Beibop u I1K-1.2. Bei6op I1K-1.3. Ouenka Jlexuun.
CriocoOHOCTB CHCTEMAaTH3aII HOPMaTUBHO- TEeXHUYECKHUX U IpakTuyeckue
3aHATUSA U
1IPOBOJINTD nH(popManuu 00 TCXHHICCKHIX TEXHOJIOTHYECKHX J1a6opaTopHBbIE
DKCIEPTU3Y OCHOBHBIX JIOKyMEHTOB, pemenuii B cepe 3aHATHS C
IPOCKTHBIX napameTpax yCTaHaBJIMBAONINX IIPOMBIIIJIEHHOTO U HCIOJIB30BAHIEM
- AKTUBHBIX U
pCiCHNA TEXHUYECKUX U TpeOOBaHUS K rpakTaHCKOr'0
6 MHTEPAKTUBHBIX
OOBEKTOB TEXHOJIOIMYECKHX 3J1aHUAM CTPOMTENIHCTBA Ha IPHEMOB
HPOMBIIIICHHO | nenrennii B chepe (coopy KeHHsM) COOTBETCTBHE 00ydeHus.
o
TIPOMBITIUICHHOTO 1 MIPOMBITINIEHHOTO U HOPMAaTHBHO- CamocrosTensna
rpaXkJaHCKOTO g paborta
Tpa)KIaHCKOTO TPpakIaHCKOTO TEXHUIECKIM
cTpoutenscTBa | DA PN
CTPOUTENIBCTBA Ha3HA4YEHUs JAOKYyMEHTaM
TIK-2. TIK-2.1. Pazpaborka | I1K-2.3. [IpoBenenue I1K-2.7. Onenka | Jlekuu.
Crioco6HOCTD HOPMaTUBHO- MHCTPYKTaXKa COOTBETCTBUS [IpakTuueckue
METOIHIECKUX pabOTHHUKOB M KOHTPOJIb | MAPaMeTPOB 3aHATUS U
OCYILECTBIISATh 6
JIOKYMEHTOB rnopsiaka MPOBEIAECHHUS | CTPOUTEIILHBIX JJa0OpPaTOPHBIC
1 OpraHu3aLuH, WCIBITAHUHI KOHCTPYKL U 3aHATHA C
OPraHu30BbIBAT | perfiaMeHTHPYIOIIUX IIK-2.4.  CocraBienue | TpeOOBaHHUAM HCIOJIb30BAHHCM
b HPOBEECHNE UCIILITAHAA | IUIaHA OpraHW3alky | HOPMATHBHBIX AKTHBHBIX H
WHTEPAKTUBHBIX
IIPOBECHHE CTPOMUTEIBHBIX pabot 110 | TOKYMEHTOB IomEOn
. KOHCTPYKUHUH OOBEKTOB | METPOJIOTMIECKOMY [IK-2.8.  Tlogroroska | TP
HUCIIBITAHNU, 06y‘ICHI/IH.
o TIPOMBIIIJIEHHOI'O U KOHTPOJIIO OTYETHBIX ITOKYMEHTOB C
o0cie10BaHui TPaKJaHCKOr O 000pyI0BaHUS Uil | 1o pe3yipTaTaM aMgCTOﬂTeHLHa
. . s pabora
CTPOMUTCJIBHBIX | HasHayeHUs UCIBITAHUI HCIBITaHUH, p
KOHCTPYKIUH IIK-2.2. CocraBneHue | CTPOUTEIBHBIX o0cIeIo0BaHNH
0OLEKTOB IJIAHOB MIPOBENICHUS | KOHCTPYKLIMN CTPOUTENBHBIX
WCTIBITAHUIN W/WIN IIK-2.5. KoHTposnb | KOHCTpYKLMA
IIPOMBILILIEHHO .
00cIIeT0BaHNi TIPOBEICHIS,
ron CTPOMUTENBHBIX OLICHKA Ppe3ynbTaToB
IrpaxJaHCKOTO KOHCTD yKIIHIH WCTIBITAHU I
o0cITeTOBaHMA
Ha3HAYECHUA A
CTPOUTEIIBHBIX
KOHCTPYKLMH
[1K-3. [TK-3.1. Pa3pabotka | [1K-3.3. I1K-3.7. Jlekmun.
Crnioco6HOCTD 5 CocraBienue IToaroroska IIpakTideckne
pa3pabarbiBaTh | NPEICTABICHHE TEXHUYECKOTO TEXHHUYECKOTO SaHATHA 1
nabopaTopHbIe
IIPOEKTHBIE MPEAPOEKTHBIX 3aJaHs Ha 3aaHus 51
. 3aHATUA C
IICHUS U IIIEHU N sl | TIOATOTOBK KOHTPOJIb
pettie petie Al OATOTOBKY OHTPO HUCIOJIb30BAHUE
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OpPraHu30BBIBAT | IPOMBIIIJICHHOTO U | MIPOEKTHOM 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
UHPOpMALIUK IS | CTPOUTENILCTBA IpaXaaHCKOIro
IPaXXIaHCKOTO
CTPOHTENBCTRA IJIAaHUPOBAHUSA [IK-3.4. Bo160p | cTpourtenscTBa
pabot 10 | ApXUTEKTYPHO- [1K-3.8.
POEKTHPOBAHUIO CTPOMTEIBHBIX u | IlogrotoBka
00BEKTOB KOHCTPYKTHUBHBIX TEXHUYECKUX
MPOMBIIIJIEHHOTO U | PEIICHUH JUISL | 3aJJaHUAK 1
IPaXXIaHCKOTO pa3paboTku TpeOoBaHU JUISt
CTPOUTEILCTBA MPOEKTHOM paszaennon
JOKYMEHTaIu1 MIPOEKTOB
00BEKTOB WHKEHEPHOTO
MPOMBIIIJIEHHOTO U | oOecredeHust
rpa’kIaHCKOTO 00BEKTOB
CTPOUTENBCTBA CTPOUTENbCTBA
[IK-3.5. Bri6op | TIK-3.9. Onenka
apXUTEKTYpPHO- COOTBETCTBHUS
CTPOMTEIBHBIX U | IPOEKTHOMN
KOHCTPYKTHUBHBIX JOKYMEHTaluu
pelieHuni, 00BEKTOB
o0ecreunBaromux IPOMBIIIJICHHOTO U
(dopmupoBaHue I'pakJaHCKOTO
0e30apbepHOi CTPOMTEIIbCTBA
cpeabl JUIs | HOPMaTUBHO-
VUHBAJINJIOB U | TEXHUYECKUM
JIpyrux JOKYMEHTaM
MaJIOMOOUITEHBIX
TPy HaceleHus
TIK-4. TIK-4.1. Bri6op | I1K-4.3. [1IK-4.5. Jlexknuu.
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 CTPOMTEIHCTBA U I'Pa)x1aHCKOTO CamocrosTenbH
ast paboTa
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peLIeHui
00BEKTOB
HpOMBIH_UIeHHO
roun
IPaXkIaHCKOTO
CTPOMTEIHCTBA

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

Bri6op

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
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3 TunoBble KOHTPOJILHBIE 32JaHUS WU UHbIE MATEPHAJIBI, HEOOXOAUMbIE IJIsl OLEHKH 3HAHU,
yMeHHMiH, HAaBBIKOB MW (MJIM) ONBITA JIeATEJbHOCTH, XapPaKTepPU3YIIIUX 3Tanbl (OPMHPOBAHHA
KOMIIeTeHIM i B Mpolecce 0CBOEHUSI OCHOBHOM npodeccuoHaANbHON 00pa3oBaTeIbHON MPOrpaMMbl

3.1 OneHo4yHbIe CPeCTBA JJIsl MPOBEIEHNS IPOMEKYTOYHOH aTTecTalluu

[IpomexyToynas aTTecTalus OCYLIECTBISETCS B KOHIIE Y4eOHOro cemecTpa. YUeOHBIM IJIaHOM
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 CTYACHTBI, UMCIOHNIUE TMOJOXKHUTCIBbHBIC PE3YyJIbTaTbl IO MOAYJIBHOMY
KOHTPOJIO ycrieBaeMocTH. [IpH MOAroToBKE K cAaye SK3aMeHa PEKOMEHAYETCsl TIOIb30BaThCcs MaTepruaiaMu
JIEKIIMOHHBIX 3aHATHH M MaTepralaMH, U3yYeHHBIMH B XOJI¢ TEKYyIIeld CaMOCTOSTEIbHOW paboThl. JK3aMeH
MIpOBOAUTCA B YCTHOﬁ ¢)0pMe, BKJIIOYACT IMOATOTOBKY M OTBETHI CTYJACHTAa Ha TCOPECTUYCCKUEC BOIIPOCHI, 1
MpaKkTUYecKoe pemieHne 3axad. [lo WToram »SK3aMeHa BBICTABISETCS OlEHKa (OTJIMYHO, XOpOIIO,
YIIOBIIETBOPUTENLHO, HEY IOBJIETBOPUTEIHHO).

ATTeCTaIII/IOHHBIe HUCIIBITAHUA B (1)0pMe OK3aMCHa IIPOBOIATCA NPECIogaBaTeiieM, BCAYIIUM
JICKHUOHHBIC 3aHATUSA II0 ,Z];aHHOI\/'I JAUCIHHUIIIINHE. HpI/ICYTCTBI/Ie IMOCTOPOHHUX JIMI] B XOAC€ ITPOBEIACHUA
aTTECTAIMOHHBIX MCIBITAaHUI 0€3 pa3pelieHus] peKTopa Wik MPOPEKTOpa He JIONyCKaeTcs (32 UCKITIOYCHUEM
pabOTHUKOB YHUBEPCHTETA, BBINIONHSIONIMX KOHTPOJMpPYIOIMEe (QYHKIHMH B COOTBETCTBUU CO CBOMMH
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 OOYyJaromnuecs] MOTYT IOJNh30BATHCS MPOrpaMMON yIeOHOM
TUCHMIUTMHBI, a TakKe C paspelieHds] IMperoAaBarens CHOPaBOYHOH M HOPMATHBHON JIUTEPaTYpOH,
KaJbKYJIATOpaMHU.

Bpems moaroroBku oTBeTa MpH clade 3adeTa B YCTHOW (opMe IOIKHO cOCTaBisATh He meHee 40
MUHYT (TI0 KEITaHHIO 00YYaIOIIErocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTrBera — He Oonee 15 MuHYT.

[Ipu moATrOoTOBKE K YCTHOMY 3K3aMEHY AK3aMEHYeMbIH, KaK IMPaBWiIO0, BEAET 3aIllMCH B JIMIIE YCTHOTO
OTBETa, KOTOPBIH 3aTeM (IT0 OKOHYaHUH DK3aMEHa) CHAETCs HK3aMeHaTopy. JK3aMEeHATOpy IPEq0CTaBIISETCS
MpaBO 3aJaBaTh O3K3aMEHYIOIIEeMYCS JONOJTHHUTEIbHBIE BOMPOCHI B paMKax MPOTpamMMbl AMCIUTUIAHBI
TEKYIIEr0 CEeMEeCTpa, a TakXkKe, IIOMIMO TEOPETHYECKHUX BOIPOCOB, MaBaTh 3a/Ia4M, KOTOPHIE M3y4aJINCh Ha
MPAKTUIECKUX 3aHITHUAX U B pab0Te HaJl KYPCOBBIM MTPOEKTOM.

OrneHka pe3ynpTaTOB YCTHOTO aTTECTAIIMOHHOTO MCTIBITAHHS OOBSABISETCS OOYJarOIUMCs B IEHb €ro
npoBeneHnd. [lpu monBeneHny pe3ynbrara SK3aMeHa UCT0Ib3yeTCs MATHOATbHAS CHCTEMAa OISHKH.

OK3aMEeHallMOHHBII OWJIET CONMEpKUT JABa TeopeTrwdeckux Bompoca (ypoBeHb 3HATD), omno
npaktudeckoe 3aganue (yposenb YMETD) u ogny 3amgauay (yposens BJIAJIETD)

Bonpocs! mig noarorosku k sk3aMeny (ITK-1, 2, 3.4)

1. TIoHsATHA YCTOMYMBOCTU COOPY>KEHUM.

- LIeJIb pacyeTa Ha YCTOWYHBOCTb.

- IIePEXO0J1 OT PEabHOI0 COOPYKEHHSI K PACUETHOM CXeMe.

- YTO SIBJISIETCS PE3yIbTaTOM pacdeTa Ha YyCTOMYMBOCTb.

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

- B UEM 3aKJIF0YaETCs OMACHOCTbh MTOTEPH YCTOHYHUBOCTH.

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

2. Metoa HauanbHBIX TApaMETPOB B pacuyeTax Ha YCTOMYUBOCTb.

- HJIesl MEeToJla HavyalbHbBIX TapaMeTPOB.

- (opmupoBaHUE ypaBHEHUST YCTOMUYUBOCTH.

- METOJIBI PELIEHHs 3TOT0 YpaBHEHUSI.

3. Meroa nepemerieHnii B pacyeTax Ha yCTOMYUBOCTb.

- TUTIOTE3bl, TPUMEHsIEMbIE TIPU pacyeTe paM Ha YCTOHYHUBOCTD.

- B YeM 0COOEHHOCTh MOCTPOCHHS EINHUYHBIX SITIOP.

- KaK opMupyeTcs ypaBHEHUE YCTOWYHBOCTH.

- KakoB (PM3HUECKUN CMBICT eMHUYHBIX K03 durmentos MIT.

- yeM OOBSICHSIETCS] KpUBOJIMHEHHOCTD 3MMIop M.

- KaK MOCTPOHUTH (POPMY MOTEPH YCTOHUUBOCTH.

- I0YEMY OIPEEIUTENb CUCTEMB] ypaBHeHUN MII Hy’)KHO IpUpPaBHATH HYJIIO.

- UCIOJIb30BaHUE CUMMETPHHM B pacuerax Ha ycroiunsocts MIT.

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

4. OcHOBHBIE TIOHATHS TUHAMHUKHU COOPYKEHUH.

- cTereHb CBOOOIBI.

- coOCTBEHHBIE KONeOaHu .

- BBIHY)KJICHHbIE KOIeOaHusl.

- BU/IbI TUTHAMIYECKUX Harpy3o0K.

5. CBoOOIHBIE KOJIEOAHUS CUCTEMBI C | CTEIeHbI0 CBOOOIBI.

- YpaBHEHUE, €ro pelieHne u rpadyiK, BaKHEHIINE XapaKTePUCTHKH.

6. CBOOOIHBIC KOIEOAHNS CHCTEMBI C KOHEUHBIM YHCIIOM CTereHel CBOOOIbI.

- cUCTeMa KaHOHMYECKUX ypaBHEHUI.

- (puznyeckuil cMbIC BXOAALIMX B HEE BENUYMH.

- IOYEeMY CHUCTEeMa YpaBHEHUH ABJISIETCS OJTHOPOIHOM.

- IIpY KaKOM YCJIOBHH OHa OyZIEeT UMETh HEHYJIEBOE PELICHUE.

- CKOJIBKO 9acTOT COOCTBEHHBIX KOjIeOaHUN MOKHO HAWTH U3 ypaBHEHUS KOJIeOaHuUH.

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

- KaK TIOCTPOUTH (popMy KomebaHUH.

- MCIONb30BaHNE CUMMETPHH B IMHAMHUYECKUX pacuerax.

7. BoiHyX1eHHbIe KOJIeOaHU CUCTEM C KOHEYHBIM YHCIIOM CTENeHel CBOOOIBI.

- CUCTE€Ma KAaHOHWYECKUX yPaBHEHUH.

- (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 Ha4yaJIbHBIX TapaMETPOB.

- ¢ynkumu Kpeuiosa.

3anava 1. BeimonmHUTh pacuer pamsl Ha ycroiiunBocts MII.

- ONIPENENHTh CTeleHb KHHEMAaTHIECKOH HEONPEIeIUMOCTH.

- BBIOpAaTh OCHOBHYIO CHCTEMY.

- ONPEAETUTh COOTHOLLIEHNE KPUTHUECKUX ITapaMeTPOB.

- 3aMKCaTh CUCTEMY KaHOHMUYECKUX YPAaBHEHUM.

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

- HAMETHUTbH XOJI JaJbHENIIETO pacyeTa.

3agayva 2. BeIMOIHUTE TUHAMUYECKUN pacueT pambl.
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- OTIpeNeNuTh YUCIIO CTENEeHEe cBOOOIBI. - BEIOPATh OCHOBHYIO CHCTEMY.
- 3aIKCaTh CUCTEMY “BEKOBBIX ypaBHEHMM.

- IOCTPOUTH SAMHUYHBIE STTIOPHL.

-BBIYUCIIUTH JITOOBIC 2 KO3 PuIIreHTa.

- HAMETHUTH XOJI JaJbHENIIET0 pacyerTa.

Kpumepuu oyenxu (¢ 6annax):

MakcruManbHOE KOJMYECTBO OAJIIOB 332 OTBET Ha OJMH BOIMPOC 5.

5 0a/1/10B BBICTABJISIETCS, €CJIM:

Obyuarowuiicss  2nyO0KO U NPOYHO  YCEOUL — NPOSPAMMMbLIL — MAMEPUAL,  UCHEPRLIBAIOU4e,
NOCACO08AMENLHO, YEMKO U JOSUHECKU CIMPOUHO €20 U3NA2aem, NPuYém He 3ampyoHsemcs: ¢ OMEemom npu
BUOOUSMEHEHUU 3A0AHUIL.

3 0a/1y1a BLICTABJISICTCS, €CJIH:

Obyuarowuiics 3Haem Mamepuai, SpamMoOmHoO U N0 CYUeCmesy uzideaem e20, Ho 00NycKaem HeKOmopble
HEemoYHOCmU 8 omeeme Ha 80NPOC.

1 6any1 BpICTaBJISIETCSH, €CJIH:

Obyuarowuiics umeem 3HAHUSL MOJbKO OCHOBHO20 MAMEPUANd, ¢ OOIbUUMU 3AMPYOHEHUAMU
omeeuaem Ha OONOIHUMENbHbBLE BONPOCHI.

MaxkcumanbsHoe KomudecTBo 6asnos — 10

Yposenb YMETD — MakcuMasibHOE KOIHYECTBO 0aIIOB 5

5 0a/1710B BBICTABJISETCS, €CJIH:

Obyyatowuiicss ymeem mecHo Y8s3vl8anmb Meopulo ¢ NPAKmuKotl, c60000HO CNPABISLEMCst ¢ 3a0a4amu,
gonpocamu u opysumu 8UOAMU NPUMEHeHUs. 3HAHULL

3 0ans1a BBICTABJISIETCS, €CJIN:

Ymeem npasunvho npumenamv meopemuyecKue NONONCEHUS NPU NPOEKMUPOBAHUU KOHCMPYKUULL
30aHULL U COOPYIHCEHULL.

1 6ana BbICTaBJISIETCS, €CIIU:

Heoocmamouno éradeem neobX00UMbIMU HABLIKAMU U NPUEMAMYU PEUIeHUS NOCMABIEHHbIX 3A0aY

Yposenb BJIAJIETDH — MakcumabHOE KOTHIECTBO 0AJIIOB 5

5 6a/10B BbICTABJISIETCS, €CJIM:

3naem mexnonoeuro npoeKmMuposanus KOHCmMpyKyuu 30anuii u coopyosicenutl. Odyuarowuiicss ymeem
MECHO Y653b18aMb MEOPUIO ¢ NPAKMUKOU, C60000HO CHPAGISEMCs ¢ 3a0a4dMu, 60NPOCAMU U OpYeuMu
suoamu npumenenusi sHanuti. Cnocoben npogooums MEXHUKO-IKOHOMUHECKOe 000CHOBAHUE NPOCKMHbIX
peuienuti. B omgeme ccoliaemcs Ha HOPMAMUGHYIO TUMepamypy.

3 0a/1a BBICTABJISAETCS, €CJIH:

3naem mexnono2uio NPOEKMUPOBAHUSL KOHCMPYKYUL 30AHUl U COOPYICEHUU. YMmeem npaguivbHO
NPUMEHSMb MeopemuyecKue NON0NCEHUsT NPU NPOEKMUPOGAHUU KOHCMPYKYUL 30aHUl U COOpYIiICenull,
npoeooums  NPedsapumenbHoe MEeXHUKO-IKOHOMUYECKOe 0DOCHOBaHUe NPOeKmMHbIX peuteHul. Bradeem
HEoOX00UMbIMU HABLIKAMU U NPUEMAMU BbINOJIHEHUS. RPAKMUYECKUX PACYEMO8.

1 6a11 BBICTABJISAETCS, €CJIH:

Hedocmamouno enadeem HeoOX0OUMbIMU HABLIKAMU U NPUEMAMU DeuleHUsi NOCMABIEHHbIX 3404y U
MEXHUKO-9KOHOMUYECKUM — 0DOCHOBAHUEM NPOEKMHbIX —peulenuti. 3ampyoHsemcsi 6 UCHOIb308AHUU
HOPMAMUGHOU IUMepamypbi.

e MaxkcuMaJbHOE KOJIMYecTBO 0aiuioB 3a orBer — 20.
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3.2 OneHo4YHbIE CPECTBA JIJIsl MPOBEIEHNS TEKYI[Ero KOHTPOJISI 3HAHU CTY/IEHTOB

Tekymuii KOHTPONb 3HAHUM CIYKUT Ui TPOBEPKH YCBOGHHMS Y4YeOHOro MaTepuana H ero
3akpernyieHus. KOHTpolb MPOBOAWTCS Ha MPOTSDKEHHH BCEro y4eOHOTO roja MOCPEACTBOM TECTUPOBAHUS
(coaueit Momyseit) Mo BceM paszzenaM U3ydaeMol AWCLMIIIMHBL, PEIICHHEM TOMAIIHUX KOHTPOJIBHBIX 3a1a4.

3.2.1 OT4eThl MO MOAYJISAIM

OcBoeHrEe TUCHUTUIMHBI pa30UTO HA YeThIpe MOIYIS B KaXKJOM M3 KOTOPBIX MPETyCMOTPEH KOHTPOJIb

3a OCBOCHUEM 3HAHUM:
I cemectp
- Mogyns 1. JlnuHamMuka coopyKeHHI
- Mogyns II. YeroiunBoCTh COOpYXKEHUI
IIpu noxBeneHuu pe3yapTaTa UCIOIb3YETCSI PEUTUHIOBASI CUCTEMA OLEHKH.

TecToBbIC 3aJJaHUS JIJI OTYETa IO MOJIYIIO |

lMpumep Onpenenuts CHEKTp 4acTOT KoneGaHUH HEBECOMON KOHCONBHOM Oanku, n300paEHHON HA PUCYHKE a.
Bo3MoxkHbIe (OpMBI KOJIeOaHUH 3aJaHHON CUCTEMBI IPEJICTaBICHBI HA CXeMax 0) U B).
Pewenue. TlpunoxuMm 10 HANPABICHHUIO ABWKCHUS MAacC EIMHHYHBIC CHIIBI W TIOCTPOMM B Oasike 3ITHOPHI

m3rubaromux MoMeHToB M; (puc. -T, 1). [lepemHoOXkas 311 3MI0pHI, HAHAEM KOd(P(ULHUEHTH BEKOBOTO ypaBHEHMS:

3 3
511:il-d~d~gd:d—; Zzzil.zd.Zd.gzdzg;
El 2 3 3El El 2 3 3El
d 5d°

C y4éTOM NOIy4YeHHBIX PE3YNbTATOB BEKOBOE YPABHEHHE IIPUMET CIICAYIOIIMH BULL:

m i_ﬂ m i
D= (m1511—/1k) md, | Y3El 2 6EI 0
= - 3 3 -
My Syy (m2622 — A mli mzﬁ—lk
6El 3El

PackpriBast ornpenenuTens, MOTyInM KBaIpaTHOE YpaBHEHHE OTHOCHUTEIBHO MMapaMeTpa Ay
2
m d’ -2 m 8d3—/1 —m,m 5d’
Pspr 7* 23pr F 2 6EI

& 8d* J(54°Y
=|3m——J |-|m———1; |-3m°| —| =
3EI 3ET 6EI
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PucyHok

3 3 3
= %_,lk %_/{k _3m2 i :()’.
El 3EI 6EI

, 1md® 7 m*d®

+————-=0.
“ 3Bl T 12(E1)
3 3
Pemas sto ypaBHeHUe, HalnéM: A4, = 3,5% : A = GE%

Otciona o, :,/% EI/(md3):0,535\/EI/(md3);
w, =6E1/(md?) = 2449y El /(md?).

3mech MeHbIIast 9acToTa KojaeOaHUi COOTBETCTBYET IBIKCHUIO 0OEMX MAacC B OJHOM HAIIPaBIICHHWH, a OONbIIAs — BO
BCTPEYHOM HATIPABIICHHUH.

lMpumep. OmnpenenuTh CIEKTP 4acTOT KoaeOaHUi pambl, H300paKEHHON Ha PUCYHKE -a.

? meg EI 6)1 ¢ EI Y P EI
wf i ﬁ‘Wl l\ﬂ
| af D @
——t b | I

/2 7y £z £z

PucyHok
41



PeweHue. HpI/U'IO)KI/IM IO HAIPaBJICHUIO BO3MOXXHOI'0 JIBHIKCHHSA MACC CAWMHUYHBIC CHJIbL (pI/IC. o0u -B) n

MOCTPOUM SHIOPBI MOMEHTOB M [ M 2- HepeMHO)KaH OTH SMIOPLI, OJIYINUM:

3
5y = L 1,2, 152,50,
2El El 2 3 6 El
3
5, p Ll 1l 20 10
El 2 2 32 6 El
3
Gamn— b LB L L0, 1) 10
El 2 2 32 6El 2 2 2 4 El

HOZ[CTaBI/IM 9TH 3HAYCHUA CAUMHHUYHBIX HepEMeH_IEHI/Iﬁ B BCKOBBIC YPABHCHMUS:

mg_ﬂ mﬁ
(méy; — 4 ) méi, )‘ B 6 El k 4EI

B /3 /3 =
My J21 My — A m—— m —
4El 6 El

PaCKprBaﬂ OHpe)]CHI/ITeHI), HOHy‘{I/IM KBa}IpaTHOC ypaBHCHI/IC OTHOCHUTCIIBHO r[apaMeTpa j.k:
3 3 3 \2
mi—ﬂk . mL—lk - mf— =
6 El 6 El 4El|
5me° me3 2 Y
| =2 | — -4 |-|m—| =0;
6 El 6 El 4El|

m€3/1 11 m?%¢®

2
_ +—=0.
A A 144 (EI )?
Pemas 310 ypaBHeHue, HalIEM:
11 me® 1 me3
MERES RTnE

Orciona @, =1044{El/(m¢%); @, =3464yEl/(m?®).

lMpumep. OmnpeaenuTh CIEKTP YaCTOT KoJIeOaHUH MHOTOMPONETHOMN Oallku, N300pakKEHHON HA PUCYHKE -a.
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a) Z.m EI = const 2
i T e
,Le,Le”E’eLe,Le,L
ll
6)W ° =, ®
2 ¢

) I ®

L/ W

PucyHok

Pewenue. TIpunoxum 1Mo HAMPABICHUIO BO3MOXHOTO JBIKCHHUS MACC CIMHHYHBIC CHIIBI U MOCTPOMM SIIOPBI

MoMeHTOB My m M, . IlepemHOXas 3TH SIIOPBI, TOTYYUM:

2 1,0 2¢ 108

3
:i(l.£.2(.E£+3.1.£.g.3£}_ 5 £,

2-gl22"32 722 32) 1281’
3
SR S AP L 38 I
El 2 2 34 6El 24 2 2 8 El
INogcraBuM mapaMeTpsl djj B BEKOBBIC yPaBHEHHS:
A A
2m——— 4, -m—
b (2méy, - 4) mai, )‘ ( 6El kj SEI
= = 3 3 =
2md,; (M5 — A —2m€— m—5£ ~ A
8El 12El

PackpbIBast OTIPEAEITUTEND, TONYIAM KBAJIPATHOE YPAaBHEHHE OTHOCHTEIBHO TapaMeTpa Ay:
3 3 32
1
mL—ﬂk ~ ml—lk N o
3EI 12ElI 32\ El

3me? 31 m?®
-—— A +t— > =0.
4 El 288 (EI)

A
Pemas 310 ypaBHeHue, HaliaEM:

me® me3
—0557—: A, =0193——.
A4 El 2 El

Orciona o, =1340JEI/(m®); @, =2276yEl/(m3).
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3I[6CB MEHbIIIAs YacToTa KojeOaHui COOTBCTCTBYCT ABUIKCHHUIO 00enx macc B OJHOM HalpaBJICHHUU, a OonpIast — BO

BCTPEYHOM HAIIPABJICHUU.

lMpumep Onpenenute 4YacToThl KoneOaHWid (epMbl, U300pakEéHHOH Ha pucyHke 3.9. DieMeHTH (epMbl
BBITIOJTHEHBI U3 TAPHBIX CTaJIbHBIX YTOJNKOB 79X75%8 (4 = 2x11,5 = 23,0 em?, E =2x1(° MIla). B nepBoii u Tperbeit
YeTBEPTSX MposETa (hepMbl 10 HIKHEMY TI0sICY NIPUIIOKEHBI cocpeoToueHHbIe Macchl M = 10 ToHH. [[nuHBI 311€MeHTOB

(depMBl yKa3zaHbl Ha pUCYHKE. Maccoi (epMbl BBHIY €€ MAJIOCTH MO CPAaBHEHHIO C MacCOd COCPEIOTOYEHHBIX TPY30B

MOXHO NpeHeOpeyb.

Pewenue. Ins dbepMm eauHUYHBIC IEpEMELICHHS OMPEACIAIOTCS Mo Gopmyne Mopa:

2,68 m

1=

011 = et 611 =
i-T EA i=1
1035% 1035,
5Mm Lm S5Mm \, Lm 77%7

PucyHok

Ny Ny
EA

rae Nj; — ycunue B i-M CTep)KHE OT SAMHUYHON BEPTHUKAIBHOI CHIIBI, MPHIOKEHHON B y3ie 7; N, — ycuwiue B i-M

CTEpXHE OT CIMHUYHOW BEpTHKAIBHOW CHIIBI, PHIOKEHHOH B y3ie 5; ¢; U A; — COOTBETCTBEHHO [UIMHA U IUIOLIAJb

MOMEPEYHOr0 CEUCHUSI -0 CTEPIKHSL.

Pacuér npoBeném B TabnuuHOM hopme.

Tabnuua.1 — OnpedeneHue yacmom kKosie6aHuli ghepmbi

NeNe
CTepKHEH
0-1
1-2
2-3
3-4
0-7
7-6
6-5
NeNo
cTepKHen
5-4
1-7

Zi,M

5,175
5,175
5,175
5,175
5,000
5,000
5,000

gi’M

5,000
1,340

Ny

0,194
—2,900
—0,0647
—0,0647
0,187
2,799
0,0625

Ny;

—0,0647
—0,0647
—2,900
—-0,194
0,0625
0,0625
2,799

No;

0,187

Nﬁfi,M

0,0019
43,5217
0,0019
0,0019

0,7225
195,860
0,0976

Nﬁfi,M

0,0976
1,3400

Néziéi s, M

0,0019
0,0019
43,5217
0,001948

0,0976
0,0976
195,8600

Néziéi , M

0,7225
0

NPHAY

0,0650
9,7098
9,7098
0,0650

0,0584
0,8747
0,8747

NyiNgiZi ™

0,0584
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1-6 5,175 3,866 0 77,3453 0

2-6 2,680 0,767 0,767 1,5766 1,5766
3-6 5,175 0 3,866 0 77,3453
3-5 1,340 0 1 0 1,3400
h)) 320,567 320,567

Hcnonp3ys TaOnuyHbIC TaHHBIC, HAHIEM:

N4

511 =00y = INiif; 320,567 =0,697 WMH;
EA  2.10°.23.10™*

Syp = ZN3iNaili 22,992 =0050 M/MH.

EA  2.10°.23.10°

C y‘IéTOM MOJYYCHHBIX €AUHUYHBIX HepeMeH.[eHI/Iﬁ COCTaBHM BE€KOBOEC YpaBHCHUE!

(m-0697-4,)  m-0050
D: :0.
m-0050  (m-0697 — 4,

PackpbIBasi onpeaennTenb, MOIydnuM:
(m-0697 — 4, ) —(m-0050)° =0;
j«l =0,747m, /11 =0,647m.

OTtkyna cienyer:

w1=1,1571/m =1157c¢? w, =1,243,/1/m =12,43 ™.

1,5766

22,992

lMpumep Heob6xomumMo MOCTPOHTS S0Py NPUPAILCHHH H3rHOAIONINX MOMEHTOB OT ACHCTBHS AUHAMUYECKHX CHLUI

AM,, s Metaymdeckol Oallkh ¢ JIBYMsI COCPENOTOYEHHBIMH MacCaMM, OJ[HA M3 KOTOPBIX MPEICTaBIsET COOOM

JIBHTATeNh C HEYPaBHOBEIIEHHO Maccoii (puc.)'.

Vcxomubie nanHbIe: Bec rpy3os 10000 H; /=6 wm; MomenT unepumu cedenus | = 8880-10° m*; ycxopenue cumpr
mokéern g = 9,81 m/c’, momynb ympyroctH martepuama E = 2,1-10° MIla; 4mcio o6OpOTOB mBHraTens N =

= 480 06/MuH.

PeweHue. HeypaBHoBemieHHast macca 1a€T HEHTPOOSKHYIO ciiay P. Bynem y4uThIBaTh TONBKO €€ BEPTUKAIBHYIO

COCTaBJISIOLIYIO.

YacroTra BEIHYXICHHBIX KOIeOaHUH OaIKu:

48027

0 =5027 ¢ %;

Macca rpy3oB: m; = m, = G/g = 10000/9,81 = 1020 «r.
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P sin Bt

a) m m A
P G=10000H ]G=10000H 777
2u 2wm M
r £= 6 r
1
0 * ®
W
2419
") (%)
T
) W @
20000 Hm 20000 Hy
(1+5,20)P 5,13P
n) M MM @
10,97P Hy
11,68P Hwm
PucyHok

J1s ompeneneHus 4acTOThI COOCTBEHHBIX KoneOaHW HaiinéM mepeMemieHMs Jij, IOJIsI YEro MOCTPOUM BIIFOPHI

MOMEHTOB OT JeUCTBHUS CAUHUYIHBIX CUJI B CEYCHMAX, TAC MPUIIOKEHBI MACChI, 1 IIEPEMHOXHNM UX!:

011 =05, =

533939733 93 J86E1 El

1(1525225 1242@22@ 863
23939 23 939

_8 . 6°
486 21-10''.8880-1078

1 (1 L 20 2 fj 0l €+2€ 17 (Z l j
512_521 2l - - = — .. +— | =
EI|\23 9 39) 93 2.9 2 919 3.9

=1908-10"" w/H;

703 7 6°

- = . =1670-10"" wH;
486El 486 21.10''.8880-10°°

[oncrapmnsis 3TH 3HAUYEHHSA TIEpeMeIeHu B GOpMYITy HaliaéMm:

w?, = (MyS13 +Mydpp) F \/(m1511 —MySy,)° +4mm, 7, _
Y 2m1m2(511522 _5122)
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3 3 3 3 )2 3 )2
8¢ 8¢ _ 8/ 8¢ o 74
m +m +./|m -m +4m
486 El 486El 486El 486El 486 El

2
o2 YR V& (733 J

486El 486El | 486El
{ 11 -8
Orciona @, = 486El =\/486 21-10 88830 10 —5237
15m¢ 15-1020-6

{ 11 -8
o, - 486I35I z\/486 21-10 8?80 10 20283 ¢,
m¢ 1020-6

IlepBass ¢opma KkoneOaHUIT COOTBETCTBYET IBW)KCHHIO OOEMX MacC B OJHOM HamNpaBJIeHHH, a BTOpas — B
MIPOTUBOMOJIOKHBIX HATIPABIICHUSX.
st onpenenenys MHEPIMOHHBIX CUJT HaIéM niepeMentieHust A;p u A,p:

Ap =8,,-Psin(0-t)=1908-10"" - Psin(6-t) m;

Ayp =6,,-Psin(0-1)=1670-10" - Psin(@-t) m.

HOZICTaBI/IM MEPEMCIICHUS B CUCTEMY KaHOHUYECKUX ypaBHeHHﬁI

(1,908-10‘7 —lel +1670-107" -1, +P-1908-107" sin(4-t) =0;
, NN
1670-107" -1, +[1,9O8-10‘7 —WJ I, +P-1670-10" sin(0-t)=0

~20161, +16701, = —1,908Psin(d-t);
16701, — 20161, = —1670Psin(0-t).

Pemas stn YpaBHEHUs, HAXOANUM:
I, =5196Psin(6-t), 1, =5130Psin(&-t).

OmnpenersieM nepeMeIeHns] Macc:

yy = '12 _ 5'196"33'”(92'” —0,000002016 - Psin(6-t);
mo®>  1020-50.27

S 5’130'PS'“(‘92'” —0,000001990 - Psin(6-t).
me?  1020-50,27

Y2

OMmopy U3ruOAINX MOMEHTOB OT CTATHYECKUX CHJI TIOTYYHUM TI0 (opMyIie
Mcm = I\WlG + '\WzG

(cMm. puc. -T). Ipupamienne n3rudaroMMX MOMEHTOB OT ACHCTBUS TUHAMHYECKUX cl AM,; ToaydnM 1o Gpopmyre
Md = Ml(D+ |1)+ lez.

(cM. puc -1). OKOHIATENBHYIO SIIOPY MOMEHTOB M, CTpOUM, UCTIONB3Ys (opMyrry
Kpumepuu ouenku (6 6annax):
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KonuuectBo 0amioB 3a KakJ0€ MPaBWIBHO BBINIOJHEHHOE 3amaHue dyacté A — 1. MakcuMmanbHOE
konuecTBo O0amioB — 10.

KomnuuectBo 6aymioB 3a kaxjoe 3aianue yactu b— 2. MakcumaibHoe KondecTBo 06amioB — 4.

2 0a/1J1a BBICTABJISIETCS, €CJIM:

3a0anue bINOIHEHO NOIHOCIBIO 8 TOSUYECKUX PACCYHCOCHUAX U 0OOCHOBAHUU peuleHUs, Hem npobenos
U OWUOOK, B03MOIICHA OOHA HEMOYHOCMb, ONUCKA, He ABTAIOWASCS CIe0CMEUeM He3HANHUS U HeNOHUMAHUSL
yuebHo20 Mamepuana,

1 6aj1 BBICTABJISIETCS, €CJIH:

3a0anue 8blNOJIHEHO NOIHOCHbIO, HO 0OOCHOBAHUS WAL08 PeuleHUs HeOOCTNAMOYHbL, OONYUeHa 00HA
owmuoOKa Ui 08a-mpu Heoouema 8 GblKIA0KAX, Yepmedcax Uil paguxax, 0onyujeHvl dojiee 00HOU OUUOKU
unu boaee 08yx-mpex HeOOUemo8 6 GuIKIAOKAX, Uepmedcax Ul 2epauxax, Ho cmydewm eradeem
00513aMenTbHBIMU YMEHUSIMU.

Komnuuectpo 6asioR 3a 3ananue yactu B — 6.

6 0aJUI0B BBICTABJISIETCS , €CJIM:

3a0anue bINOIHEHO NOIHOCIBIO 8 TOSUUECKUX PACCYAHCOSHUSIX U 0OOCHOBAHUL peulenus, Hem npobenos
U OuWUOOK, 6 peuleHuu Hem OuUOOK, 803MOIICHA 0OHA HEMOYHOCMb, ONUCKA, He AGISIOWASACs Cle0Cmeuem
HEe3HANUs U HeNOHUMAHUS Y4eOH020 Mamepuana,

4 6any1a BBICTABJISIETCS, €CJIH:

3a0aHue 6bINOIHEHO NOTHOCIbIO, HO 0OOCHOBAHUS WLA208 PeuleHUs HeOOCAMOYHbL, OONYUeHd 00HA
oumubKa uu 08a-mpu Hedowema,

2 0aJ1a BBICTABJISIETCS, €CJIN;

donyuenvl Oojee OOHOU OwWUOKU UMU OoNlee O08yX-mpex Heoouemos, HO CMyOeHm 6iadeem
00513aMenbHBIMU YMEHUSIMU.

MakcuManbHOE KOITHYECTBO 0aJLIOB 3a MoJaHYyI0 padoty — 20.

Monyns 11
[MuceMenHast paboTa nmpoBoauTcs B TecToBor (hopme (2 3amanuii). Ha ee BoimonHenue orsoautcs 60

MUHYT.
[Ipu moxBenennn pe3yapbTaTa UCHIOIB3YETCS PEHTHHTOBAs CHCTEMAa OISHKH.

TecToBBIC 3aJaHUS JULST OTYEeTa 110 MOJTyITio 11

lNpumep Paccmorpum pamy, M300pakEHHYIO Ha pHUCYHKe
-a. HeoOxomnMo onpenenuTs KPUTHYECKYIO CHITY.
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a) 6)

P P
cl 3
+ |2 -
I
=| 1
1
ey
L |
B) r)
p Z,=1 EI
Z1 lp ] (_\ 4 thk

PucyHok

PeweHue. Cxema notepu yCTOHYMBOCTH pambl M300pakeHa Ha PHUCYHKE -0, a OCHOBHAs CHCTEMa
MeToaa TepeMenieHni - Ha pUCYHKE B.
B ocHOBHOI cucTemMe BBElEHa TOJNbKO OJHA XKECTKas 3ajefika, MOCKOJIbKY TOPU3OHTAIBHBIN CTEpXKEHb HE

HarpykeH IpoJIoJpHON critoi. Ha pricyHKe T mpeacTaBiieHa 31Miopa MOMEHTOB EAMHUYHOTO COCTOSHAS M, , a

HEOOXOJIMMBbIE TAHHBIE JUTA €€ MOCTPOSHUS B3AThI u3 Tabmuis! 11.2. JIist moctpoeHwust Smopel M, Ha purene
WCTIOJIb30BAHbI TAOIUIIBI U3 O0IIEro Kypca CTPOUTENbHON MEXaHUKH.

Bripesas y3en 2 u3 smopsl M, , Haiiném:

1 :—%Mgk+30{# =0.

U3 xanoHuveckoro ypaBHeHust Z;r1; = 0 momydum:
AtgA =3c.
PaccmoTpum psii YaCTHBIX CITy4daeB:

—mpuc=1 = agA=3, i=1193 P, =1423-El/(?;
—mpuc=10 = agi=30, i=1521, P, =2313-El/(?;

—mpuc=c0 = Mgi=w, i=w2 P, =2465-El/¢?.

lMpumep Paccmorpum pamy, n300paXEHHYIO Ha pHUCYHKE
-a. HeoOxoanumo orpenenuTb KpUTUIECKYIO CHITY.

PeweHue. OcHoBHas cucreMa IpezicTaBiieHa Ha pucyHke 11.15-0. Dmropbl eIMHUYHBIX MOMEHTOB
M;, M,, M3 wu300pa)XeHbl COOTBETCTBEHHO Ha CXEMaX «6», «2», «O». Heobxoaumele naHHbBIE IS

MOCTPOEHUS 3IIOP MOMEHTOB CAMHUYHBIX COCTOSHUH B3STHI U3 TaOiMLbl sl MOCTPOEHUS S0P MOMEHTOB
M;, M,, M3 Ha pureie HCIOJIb30BaHbI TAONUIBI U3 OOLIEr0 Kypca CTPOUTEIbHON MEXaHUKH.
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Beipesas yzen 1 u3 omropsl M, (puc. -a), Haiiném:

4.2El1 4El 4E|
M1 :TJFTM(/H): TJF Eliy(4);

BEIpe3as y3en 2 u3 omiopsl M, (puc. 11.15-6), Haiiném:
2.2E 2EI

=M= ;
6 3

W3 ypaBHEHHS paBHOBECHUS paMbl ¢ 00pe3aHHBIMHU CTOWKAaMU B dmiope M, (puc. -B) HaiinéM:

6El 3El
M3 =hg=—— (L) =——w5(L);
4 8
a) 6)
4p P
| N\ iz
—
1 281 2| 2EI
2= & o
6™ 6M
B)
z
) ()
S |
777
n) e)
/%M}(M) /%!-H(?\z) Z3=] ) y o
N - ) | —
1 L B
@ %”d(ll) %pg(lz)
0] AT
:_FQIIPI(M)
PucyHok
BbIpe3as y3en 2 u3 amopsl M, (puc. -T), HanaEM:
4.2E1 3-2El 3EI TEl  3EI
fy=——4+——+— =t ;
22 6 6 4 1 (4) 3 2 1 (A)
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BBIpe3as y3en 2 u3 omropbl M, (puc. 11.15-x), Haiiném:

3El 3El
3=l =——% 22 #( 2)_——!17(22)

U3 ypaBHEHHs PABHOBECHS PAMbI C OOPE3aHHBIMU CTOWKaMu B dmope M, (puc. 11.15-¢) Haiiném:

o =g )+ (2 ) = o ) ()

Haiiném 3Hauenuns mapameTpos A;:

Ay = P/(El) = ; A, = (3J4P/(El ) = 24.

IloncraBuM monydeHHble BblpakeHMs Uit I B ompeaenurens (11.18) u, cokpamas Bce wiensl Ha El,
MOy YUM:

1333+ i1(4) 0,667 -0375u3(4,)
D=| 0667  2333+075u(4,) 01875 (4,) _
-0375u3(4 ) —018754,(2,)  0.18754,(4,)+0,046915(4; )

1333+ 1y(21) 0667 ~0375u5(24)
=| 0867 2333+ 075, (1) ~0,1875.,(1) =0.
~0375u5(24)  01875u,(4)  01875u,(24)+00469u4( 1)

PackpeiBast onpenenuTens, MOIyIUM ypaBHEHHE:

2,333+0,752, (1) —0,1875.4 (1)

D =[1333+ z4(24)]x +

—018754,(1)  0.187514,(24)+0046814( 1)

0667 ~0,1875,( 1)
+0667 x

—037515(24) 01875.,(24)+ 00468 15( 1)

0667 2:333+075., (1)
—0375u5(24)x -

—0375u3(24) —018751, (1)
=[1,333+ 14(24)]x {2,333+ 07521 (A)] x
x[0,187541,(22) +0,0468 115 1))~ [0.1875 11, (1) |+
+0667{0667 x[0,1875144(21) + 00468 145( A )] —0,375145( 24 )0,1875 11, (1)} —
—0,3755(21)x {0,667 x [~ 018754, (A )] +0,375145( 24 )[2,333 + 0,751, ( A)]}.

Pemas 370 ypaBHeHue npuOIMkEHHO, HAUAEM:

A= 1,456; 2okt = g =1,456%; P = 2’122E| :
El P Y
lpumep Paccmorpum Oanky, n300pakEHHYIO Ha pHCYHKE

a. HCO6XO):[I/IMO ONpeCACIIUTb KPUTUYCCKYIO CUITY.
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a)

PucyHok

PeweHue. OcHoBHasi cucTeMa MeTo/ia MepeMeleHnil U snopa M, MpeicTaBlieHbl HA PUCYHKE -0
Heobxoaumple qaHHBIC AJI IOCTPOSHUS S0P MOMEHTOB €AMHUYHBIX COCTOSIHUM B3SThHI U3 Tabmwibl 11.2

Bripesas y3en 1 u3 amropbl MOMEHTOB M ; , TOITydUM:

4.2El

r11— ﬂ7(ﬂf1) 167

—wm(4).

Toraa ypaBHEHUE YCTOMUYHMBOCTU HPUMET CIIEAYIOIIUN BUI:

= m(m 425';11(&2) 0 3 (A)=-5m(4)

Haiiném 3HadeHus mapamMeTpoB A;:

Ay =(JAP/(El) =4, A, =160y/TP/(2E1 ) =154.

Torma 31 (A)=-51,(154).

[lomcraBuM B 3TO ypaBHEHHWE JBa 3HadeHUs mapamerpa A: A = 2 u A = 3. U3 Tabmumst
311.2 Ilpunoxenus 3 Kk yaeOHUKY HaWAEM 3HadeHUs] 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
o . 04+ B(0,384)
4 0,3
3
2
2 %
1 0.1
I A,(0,384) o B,(0,0046)
o 1 2 3 0 30 3] A
3,08 3,101
PucyHok

[ocTpoum npubnmkEHHBINA TpaduK n3MeHeHus! PyHKINH
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A= 3p,(A)+54(151)

B 3aBUCHMOCTH OT U3MeHeHuss mapamerpa A (puc. 11.17). Ilpu 4 = 2 —
Ay =5,369; npu 4 =3 — A4, = 0,384. Coenunsis Touku A; U A, IpAMOM JTUHUEH (pHC. -a), U3 MOA00US
TPEYroJbHUKOB HaiiIéM 3HaueHne KoopauHatel A = 2,14. B okpecTHOCTH 3TOH KOOpJAMHATHI BHOBH BHIOEpEM
IBa Ipyrux 3HadeHus mapamerpa A: A = 2,00 u 4 = 2,20 u mpopenaeM paccCMOTPEHHOE BHIIIE MOCTPOCHUE
emé pa3 (puc. 11.17-6). 13 3TOro pucyHka OKoOHUaTEIbHO HaxomuM A = 2,12. O1crona
f:k%:%zzzz,lzz; p - 449Kl

Kp g 2
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3.2.4 Perienue 10MalIHUX KOHTPOJIbHBIX 3a1a4

JomamiHue KOHTPOJIBHBIE 3a/1aud BBIIOJHSIOTCS CTyJIE€HTaMu B [ cemecTpe, B MpoLEcce H3y4YEHUs
Moyt I «OcHOBHBIE TTOIOXKEHUSI TI0 PACUETY JEPEBSIHHBIX SJIEMEHTOB U UX COCTUHEHUM ».

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

- Pacuer 371eMeHTOB KOHCTPYKIMI Ha TUHAMUYECKYIO Harpy3Kky 1 3amaua;

- Pacuer pambl Ha ycToiiunBocTh 1 3a1a4a.

Llenb BBIMOMHEHHUS CTYIACHTaMH JIOMAallHMX KOHTPOJIBHBIX 3aja4 - 3aKpelvieHHe 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 PAacYETOB CTYIEHTHI JOJDKHBI IOKA3aTh YMEHUE CAMOCTOSTEIbHO
paboTaTh ¢ HAYYHO-TEXHUYECKOM JIUTEPaTypOi, TPaMOTHO IPUMEHSTH ITOJY4YCHHbIC 3HAHUS.

JomaiiHue KOHTPOJIbHBIE 3a/laud  BBINOJIHSAIOTCSA CTYJEHTaMU [0 WHIUBUAYaJIbHOMY 3aJIaHMUIO.
CryneHt, MOIYYUBIINN 3alaHue, JOJDKEH JIETAIhbHO 03HAKOMHTHCS C HUM, IIPOpPaboTaTh COOTBETCTBYIOIIHE
pa3zessl MOILYJIS U, TIPU HEOOXOIMMOCTH, OOPaTUTHCS 33 Pa3bsICHEHUSIMHU K CBOEMY IPEIOAaBaTEeIo.

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

KoHTponbHBIE 3aa4i COCTOSIT TONBKO W3 IMOSCHUTENBHOH 3amucku oobemoMm a0 10 crpanuil Ha
CTaHIAPTHBIX JIUCTaX Pa3MEPOM ), BBIIOJHEHHBIX B TEKCTOBOM pemakrope MicrosoftWord.CTpaHuiibl
JOJDKHBI MIMETh TIONIS W CKBO3HYIO HyMepamnuio (TepBOi CTpaHWIEH CUYMTAeTCs THUTYIBHBIA JUCT). Bce
KOHTPOJIbHBIE PAa0OThl CHIMBAIOTCS B OJHY IOSCHUTENBHYIO 3amucKy. [Ipu HeoOXOJuMMOCTH HEKOTOpbhIe
3aJ1a9u JIOMOJTHSIFOTCSl PACUETHBIMU CXEMaMHU M PHCYHKaMHU.

Bce pacuersl Heo0XoauMo BhITONHATE B cucteMe CU B coorBercTBuu ¢ ykazanusmu CHull 11-25-80
«HopMmbl MpOEKTUPOBAHUSY.

PacuerHo-miosicHUTENbHAS 3aMKMCKa JOKHA BKIIIOYATh:

- 33/1aHNE;

- KpaTKHe TOSCHEHWS 110 BHIITOTHEHUIO PAaCUETOB;

- HETIOCPEICTBEHHO PaCcUeTHhI;

- BBIBOJIBI T10 pe3yJIbTaTaM pacyera;

- CIIMCOK JTUTEPaTyPHI.

Howmep BapuanTa onpezensercs mo cymMMme IByX nocieaHux nudp yaedHoro mmdpa cTyaeHTa.
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3.3. OueHo4HbIe cpeACTBA JJIsl MPOBEPKH OCTATOYHBIX 3HAHU I

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

1. [loHATHS YCTOWYMBOCTH COOPYIKECHUH.

- 11eJIb pacyera Ha yCTOMYHUBOCTb.

- Iepex o0/l OT PeaTbHOI0 COOPYKEHUS K PacCUETHON CXeMe.

- YTO SIBJISIETCA Pe3y/IbTaTOM pacueTa Ha YCTOMYMBOCTb.

-I'1€ U KaK B )Z[EU'II)H@IZHICM HCIIOJIB3YIOTCA 3T JAaHHBIC.

- B U€M 3aKJII04aeTCsl OMaCHOCTh MOTEPH YCTONIMBOCTH.

- aiiTe onpezereHne “KPUTHUECKON HATPy3KH . - B YEM OTIIMYME TIOTEpU yCTOWYUBOCTH 1T0 1 2ro
pona.

- KaKue BUJIbl PABHOBECHSI CYIIIECTBYIOT. - QU3MYECKUI 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 HadaJlbHBIX IMapaMETPOB.

- popMupoOBaHNE ypaBHEHHS YCTOMYHUBOCTH.

- MCTOABI pEHICHUA 3TOT'0 YpaBHCHU.

3. Mertonx nepeMeIieHnii B pacyerax Ha yCTOMYHUBOCTb.

- 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 KPUBOJIMHEHHOCTS d1top M.

- KaK TIOCTPOUTH (POpPMY MOTEPH YCTOWIHBOCTH.

- IOYEeMY ONpPEAENUTENb CUCTEMBI ypaBHEeHUN MIT Hy>KHO TPUPABHATH HYJIIO.

- UCIIOJIb30BAaHME CUMMETPHUH B pacueTax Ha ycrolunBocTh MIT.

- MIOYEMyY B pacueTrax Ha YCTOHYHMBOCTh CUCTEMAa YPABHEHUH SIBISAETCS OJTHOPOJHOM. - 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, €r0 peuieHrne U TpaduK, BAXKHEHIIINE XapaKTePUCTHKL.

6. CBoOOmHBIE KOeOaHUsI CUCTEMBI C KOHEYHBIM YHCIIOM CTEMEHEe CBOOOIBI.

- chCTeMa KaHOHUYECKUX YpaBHEHUH.

- u3MYecKnii CMBICI BXOJSAIINX B HES BEIMUMH.

- IOYEMY CHUCTEMA YPABHEHUM SBISIETCS OAHOPOIHOM.

- IPU KaKOM YCIIOBHH OHA OyJIeT UMEeTh HEHYIJIEBOE PEIICHHE.

- CKOJIBKO 9acTOT COOCTBEHHBIX KOJIeOaHUH MOXKHO HAWTH U3 ypaBHEHHS KOJIEOaHMIA.

- KaKas 9acToTa B TIEPBYIO OYepe/lb MHTEPECYET MHKEHEPa U TIOYEMY.

- KaK TIOCTPOUTh (PopMy KomebaHUH.

- HCIIONIb30BaHUE CHMMETPUH B IMHAMUYECKUX Pacyerax.

7. BeiHyX1eHHBIEe KOeOaHUsS CUCTEM C KOHEYHBIM YHCIIOM CTENeHel CBOOOIBI.

- CHCTEMa KAaHOHUYECKUX YpaBHEHUH.

- (puzuyeckuii cMbIC BEIWYHH, BXOJSAIIUX B 3TH YPaBHEHUSI.

- ONpeeNeHNE aMININTYAHbIX 3HAYEHNH BHYTPEHHUX YCHIINI.

- IPU KaKUX YCJIOBHSIX BO3MOXEH PE30HAHC.

8. CBoOOAHBIE KONIEOAHMSI CUCTEM ¢ OECKOHEUHBIM YHCIIOM CTEleHel cBOOOIbI.
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- muddepeHnranTbsHOe ypaBHEHHUE.

- petienue B hopMe METO/Ia HAYaJIbHBIX TAPAMETPOB.
- 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 kakaoe MpaBUIBHO BEHIMOJHEHHOE 3a1aHue — 1. MakcuMaabHOE KOIUYECTBO
6amnos — 20.

4, MeTOI[H‘leCKHe MaTepHaJibl, OIPECACTAIONINEC NMpPOoUHEAYPbI OUNCHUBAHHUA 3HaHI/II71, yMeHHﬁ,
HABbIKOB " (I/I.T[I/I) OonbITA 1€ATCIBbHOCTH, XaPAKTCPUIYIOLIUX ITAIIbI (l)OpMI/II)OBaHI/Iﬂ KOMHeTeHHHﬁ

OCHOBHBIM KpUTEPHEM OIIEHKH 3HaHHM SIBIISIETCSI CIOCOOHOCTH 00yYaromerocs CaMOCTOSITENbHO paboTaTh
C U3yd4a€MbIMU METOHaMH, IMPUMCHATHL WX MPAKTHYECKH, B TOM UYHCIIC CBOGO,I[HO BJIAZICTh KOMITBIOTEPOM U
NPpUKIaJHBIMU IIpOorpaMmMaMi, YMETb HUHTCPIPECTUPOBATH M aAHAJIM3UPOBATH IIOJIYUYCHHBIC PE3YJIbTATHI.
HOHOHHI/ITCHBHBIM KPUTEPUEM ABJIACTCA YCTKOCTH U FJ'IY6I/IHa IMOHMMaHUA METOJA0B, B UX IPAKTUYCCKOM
NpUMEHEHNH. BaXHBIM KpUTEpHUEM TakXKe SBISETCS CIOCOOHOCTh CaMOCTOSITEIbHO pa3OHpaThcs B
COBPEMEHHOM JIUTEpaType, B TOM YUCIIE 3apyOEIKHOI.

B mpomecce 00y4eHUs CTYIEHT JODKEH BBINIONHUATH JIA0OpATOpHBIE pPa0OThl COTJIACHO ILIaHY,
WHAUWBUAYAJIbHOC NOMAIIHEES 3aJaHNUEC, HAlIMCAaTh TECThl U PCIINTH KprOBOfI IIPOCKT IO COOTBETCTBYIOUIEMY
paszeny.

[MpomexyTodyHas arTecTanus OOYyYarOUIerocss MPOBOJUTCS IO pe3yibTaTaM IPOBEPKA Ha 3K3aMeHe
YPOBHSL YCBOCHHSI UM Yy4YeOHOH JMCIUIUIMHBL JK3aMEH IPOBOMUTCA YCTHO (IO TEOPETHYECKHUM U
MPaKTUYeCKUM BompocaMm). Kpome Toro, Mo CIOPHBIM BOMpOCaM TPOBOJUTCSA COOEceI0BaHUE C
MpernojaBaTenem.

Ha sk3ameHe or oOydvaromierocsi TpeOyeTcsi OTBETHTh Ha BOIPOCHI COCTOSIIME W3 TPEX dYacTed —
TEOPETHYECKON («3HAHHME») W TPAKTHUECKOW («yMeHHe» W «BiameHue»). Ecmm Takoe [eneHue He
COJIEPXKUTCS B caMOil (hOPMYITHMPOBKE BOMPOCA, TO BCEraa MOIpa3yMeBaeTcsa: OOy4aloNMiics IOKEH ObITh
TOTOB TPOMJUTIOCTPHUPOBAThL HA KOHKPETHOM IIpUMeEpE TEOPETHYECKOE ITOJIOKEHHE, 3HAHWE KOTOPOro OH
XO0YeT TPOJEMOHCTPHUPOBATh. TakuM 00pazoM, 000N OTBET MOJKEH B 00SM3aTEIHLHOM TOPSIKE COAEPkKATh
IBE COCTaBISIOMME: a) (HOPMYITUPOBKHA ONpEAETCHUH TOHSATHH M TEOPETHYECKHX MOCBUIOK, H 0)
(hakTHYECKHE TIPUMEPDI, HILUTIOCTPUPYIONIHE TPUBOTUMBIC TIOTOXKEHHUSL.

Hanwmcanve u npencTaBieHne MUCHBMEHHON PabOThl HE SBISIETCS MOTHBIM OCHOBAHUEM JIJISI BHIHECCHUS
OIGHKH, XOTSI MOXET YUYUTHIBATHCA TNpernojaaBatelieM. B o0oM ciydae oOyd4arolmmics JTOMKEH
MPOJIEMOHCTPUPOBATL MITyOOKOE 3HAHUE BOMPOCA, M3IOKEHHOrO B MUCBMEHHOW paboTe, U OBbITh TOTOBBIM
MOJIEPXkKATh JUCKYCCHIO C MPEMOoJaBaTelieM 1Mo TeMe PadoThlI.

OOyuaromuiics TOKEH MPOJSMOHCTPUPOBATh YBEPEHHOE BIIAJICHUE JICKCHUYECKHM aIapaToM JaHHON
JMCIUTUTMHBI — JaTh SICHOE U TOYHOE ONpPEeNICHHE BCEX HCIOIb30BAHHBIX B OTBETE TEPMHUHOB U MOHSTHH,
MOKAa3aTh X MPOUCXOXKICHUE U Pa3BUTHE B HCTOPUU HAYKH, TPUBECTH IPUMEPHI UCITOIh30BAHUSI.

OCHOBHBIM METO/IOM OIICHKH 3HAHHI 00YJarOIUXCsl SBIISIETCS TIPUMEHsIEMast BO BpeMst 00ydeHUs 0abHO-
pEUTHHrOBasi cucTeMa. YueOHBIA MaTepuan pas3Jiensiercs Ha JIOTHYECKH 3aBEpIICHHBbIC 4YacTh (MOIYJIH),
MOCJIe U3YYCHHUSI KOTOPOro MPelyCMaTPUBACTCS aTTecTanus B GopMe KOHTPOIBHOM paboThl, TecTa. Kakaplit
MOJYJTb BKJIIOYAET 00sA3aTeNbHBbIE BUJABI PAa0d0OT — JICKIIMOHHBIC W MPAKTUYCCKUE 3aHATHS, JOMAITHHE
caMmocTosTeNlbHbIe paboThl. KadecTBO pabOThl OOydYaIONIMXCS B PEHTHHTOBOM CHUCTEME OIICHUBAETCS B
0amiax, OIGHKA SIBISICTCA HAKOMUTENbHOW (CymMMa OajoB JaeT pPEWTHHT KaXIOro yd4aluerocs) Hu
UCTIOJIB3YETCSl ISl CTPYKTYPUPOBAHHSI CHCTEMHOW paboThl OOYyYaloUIMXCsi B TEUEHHE BCEro Iepuona
00y4eHHs.

KauectBo MOJTYYEHHBIX 00yJaroIMMHCs 3HAaHUHI OCYIIECTBIISICTCS c MpUMEHEHUEM
mddepeHpoBaHHON OaNIbHOM OLEHKW. MakcuMalbHO 3a paboTy B ceMecTpe OOydyaromuiicss MOXKET
Habpatp 100 6aioB.
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