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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

LenasmMu OCBOCHUS

IUCHUTINHEI

SBISIIOTCSL  IpUoOpeTeHue

3HAaHUN OCHOBHBIX ITOJIOKEHUU

CTPOMTEJILHOM MEXaHUKH W YMEHHE HCIIOJIb30BATh JTH 3HAHUS Ha IPAKTHUKE; MPEICTABICHUE O PACUETHBIX
CcXeMaxX KOHCTPYKIUHI U COOPYKEHUN U UX aHAJIN3€E; OBJIAJICHUE METONAMU PacuyeTa CTPOUTEIbHBIX KOHCTPYKIUN
Ha IIPOYHOCTb, JKECTKOCTb U YCTOMYMUBOCTD IPU CTATHYECKUX U JUHAMHYECKHUX BO3ICHCTBUSIX.

3ajavyaMyd JUCUUIUIMHBL SIBJIAFOTCS. M3YYEHHE OCHOBHBIX IIOJIO)KEHUH CTPOMUTENIBHOM MEXaHMKH,
3aKOHOMEPHOCTEH J1e()OPMHUPOBAHUSL PACUETHBIX CXEM 3JaHUA M COOPYXKCHHMH TpPU CTAaTUYECKHX W
JUHAMUAYECKHX BO3JCHCTBUSAX; MOJYYEHUE 3HAHUM OCHOBHBIX METOJIOB pacyeTa KOHCTPYKIMN Ha IPOYHOCTD,
KECTKOCTb U YCTOWYHMBOCTH;, OBJAJCHHE HABBIKAMU IPOCKTHPOBAHUS KOHCTPYKIHH, CBA3aHHBIX C BHIOOPOM
pacyeTHOM CXEMbl, pacuyeTOM BHYTPEHHUX YCWIMI W NEPEMELIECHUN, aHAIM30M M OLIEHKOM IOJyYEHHBIX

pPE3YJILTATOB.

2. IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMs] O AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM I

Ko n HaumeHoBanue
KOMIIETEHIINU

KOI[ N HAUMCHOBAHHC WHIHUKA-
TOpa JOCTHUKCHHUA KOMIICTCHIINN

[Tnanupyemble pe3yabTaTbl 00ydeHUs 110
JUCLHUIUIMHE, 00eCIIeUnBaloINe JOCTHKEHHE
IUTAaHUPYEMBIX pe3yibTaToB ocBoeHust OIIOI1

OIIK-1 Cnocoben pemartb
MIPUKJIATHBIC 3a7a9u
CTPOUTEIIBHOM OTpaciu,
UCTIONB3YSl  TCOPHIO |
METOABl (PYHIaMEHTAIBHBIX

HayK

OIIK-1.10 Ornenka
aJICKBaTHOCTH pe3yIbTaTOB
MaTeMaTH4YECKOro
MOJICIIUPOBAHUA,

(dbopMynupoBaHUE MPEIOKESHUMA
o MCIIOJIb30BAaHUIO
MaTEeMaTHUYeCKOH MOJAETH JUIs
perieHus 3a1a4y
npodeccnoHanbHOM
NEeSATeTbHOCTH

3HaeT
OCHOBHBIE IIPUHLMUIIBI IIOCTPOEHUS
MaTEeMAaTHUYECKUX  MOZENEH  CTPOUTENbHOU

MEXAaHHUKH CTEPKHEBBIX CHCTEM, IUIACTUH U
000JI0Y€EK.

ymeer
COCTaBJIATh MaTE€MaTUYECKHUEe MOJENIH  JUIs
pacyeToB CTPOUTEIbHBIX KOHCTPYKLUN B BUAE

CTCPIKHECBLIX CUCTEM, IIJIACTUH U 000JI0YEK.
BJIaJ1€€T HABBIKAMU

COCTaBJICHHA MAaTEMAaTUYCCKUX MoJieNneH
CTCPIKHCBBIX W TOHKOCTCHHBIX CHUCTEM H
METOJaMH UCCAEeI0OBAHUS 3TUX MOICICH.

OIIK-1 Cnocoben pemarb
MPUKIIAJHbIE 3a7jauu
CTPOUTEIBLHON oTpaciu,
UCHOJB3Ysl ~ TEOPUID U
METOAbI q)YHI[aMeHTaHI)HBIX

HayK

OIIK-1.2 Omnpenenenue
XapakTepUCTUK  (PU3UYECKOTO
nporecca

(sIBNIEHMST ), XapaKTEPHOTO JUISI
00BEKTOB  IPO(hecCUOHATILHOM
NeSITeNbHOCTH,  HAa  OCHOBE
TEOPETHYECKOTO
(9KCTIEPUMEHTAIBHOTO)
MCCIIEJOBAHHS

3HaeT
TPUHIIATIBI u METO/1bI OIIpEEICHUS
BHYTPEHHUX YCWINH, HaIpsHKEHUN u
HnepeMeleHuii B CTEP)KHEBBIX  CUCTEMax,
IJIaCTUHAX U 000JI0YKaXx.

ymeer

paccUMTHIBAaTh  YCHJIMS,  HANpPsOHKCHUS U
HepeMelleHHs] B PACUETHBIX CXeMax 3/aHuil u
COOPYXKEHHI pu CTaTUYECKUX 51

JUHAMHAYECKUX BO3JECHCTBUAX.

BJIa/IeeT HABbIKAMU

pacdera yCWINM, HAIIPSHKECHUN U IIEPEMEILCHUN
B CTEp)KHEBBIX CHCTEMax, IUIACTHHAX W
000JI0YKax, B TOM YHCIE€ C MPUMEHEHHEM
IIPOTPaMMHO-BBIUHCIUTEIBHBIX CPEJCTB.




OIIK-1 Cmocoben pemarpb

IIPUKJIAIHBIE 3aa4u
CTPOUTEIILHON OTpAaciIy,
UCIOJIB3YSl  TEOPHIO u

MeTOJIbl  (PyHIaMEHTaThHBIX
HayK

OIIK-1.4 [IpencraBnenue
0a30BBIX IUTA
npogeccuoHaTbHON cdepsl
(bU3UIeCKUX MPOIIECCOB
(stBEHUI) B BHJIE
MaTeMaTH4eCKOro(Hx)
ypaBHeHUA(H), 000CHOBaHME
TPAaHUYHBIX W HaYaJbHBIX
YCJIOBUM

3HaeT

(u3uKO-MaTeMaTHUECKHE IIOCTaHOBKH
OCHOBHBIX 3aJa4 CTPOUTEJIIbHON MEXaHUKH,
MPUHLHUIIBI  COCTABJIEHHUS PACUETHBIX CXEM
CTPOMUTENBHBIX KOHCTPYKLMH, BUIbI TPAHUYHBIX
Y HAYaJIbHBIX YCIOBUMI

ymeer

CTaBUTh  3aJadyy pacyera KOHCTPYKLUH,
3a/1aBaTh FPAaHUYHbBIC U HAYAJIbHBIC YCIIOBUSI.
BJIaJieeT HABBIKAMH

peanu3auuu (bu3MKO-MaTeMaTUYECKOM
IIOCTAHOBKM 33Jla4d C YYE€TOM TI'PAHUYHBIX U
Ha4yaJIbHBIX YCJIOBUU B paMKaX HCIIOJIb3YEMOIO
METOZa pacyera.

OIIK-1 CmocobeHn pemath

MPUKJIAHBIC 3a/1auun
CTPOUTENHHOM oTpaciiu,
UCIIONB3Ysl  TEOPUIO u

MeTOAbl (YyHAAMEHTAIbHBIX
HayK

OIIK-1.5 Beibop s perieHus
3aja4 npogeccuoHaTbHON
JeSITeIbHOCTH
(byHIaMEeHTAIBHBIX 3aKOHOB,
OTHCHIBAIOIIUX U3y4aeMblii
MPOIIECC WU SIBIICHUE

3HaeT

OCHOBHBIE (yHIaMeHTaIbHbIE 3aKOHBI
MEXaHUKH JehOpMUPYEMOr0 TBEPAOTrO Tela
IPUMEHUTEIBHO K  pacyeTy  CTEP/KHEBBIX
CUCTEM, TJIACTUH U 000JI0YEK.

yMmeer

CTPOUTH MaTeMaTHYECKHE MO (PU3NUIECKUX
SABIICHM Ha  OCHOBE  (PyHAAMEHTAIBHBIX
3aKOHOB MEXAHUKHU U (PU3UKH.

BJIa/IeeT HABbIKAMU

IPUMEHEHNUs  METOJOB  MaTeMaTU4YECKOIO
aHaJIM3a M YUCIECHHOTO MOJEIMPOBAHUS s
peuieHus 3a1a4 CTPOUTEIbHOM MEXaHUKH.

OIIK-1 Cnocoben pemarb

IIPUKJIaIHbIE 3aa4u
CTPOUTEIBLHON oTpaciu,
UCHOJIB3YSl ~ TEOPUID U

MeToAbl (hyHIaMEHTATBHBIX
HayK

OIIK-1.6 Pemenuie nHKE€HEPHBIX
3a1a4 C IIPUMEHEHUEM
MaTeMaTH4eCKOIo amnmapara
BEKTOPHOM anreOpsl,
AHAJIMTUYECKON T€OMETPUHN

3HaeT
OCHOBHBIE HIOJIOKEHUS TPUTOHOMETPHH,
rpadpuueckue u TpadUUeCKU-aHATUTHUECKHE

METOABl IPUMEHUTENBHO K pELICHUIO 3aaad
CTPOUTEIIHON MEXAHUKHU.

ymeer

ONPEIENATh MIPOEKINH CUII U OTPE3KOB MPSIMBIX;
CTPOUTH JUarpaMMmbl YCWIMH JUIs pacyera
depM; CTPOUTH JMHUU BIMSHHUS YCHIUH B

CTEPKHEBBIX cucremax rpaduyeckum
CII0COOOM.

BJIaJeeT HABLIKAMH

TPUTOHOMETPHUYECKUX BBIYHCIIEHUI pu

AHAIIMTUYCCKUX paCdCTax CTCPIKHCBBIX CUCTEM;
OIIPCACIICHUA yCI/IJII/Iﬁ B (bepMax, MMOCTPOCHUA
JIMHUNA BIHMAHHAS B IMapHHUPHO-KOHCOJIbHBIX
Oajkax c IIOMOIIBIO l"pa(bI/I‘-ICCKI/IX METOJOB.




OIIK-1 Cmocoben pematb

IIPUKJIAIHBIE 3aa4u
CTPOUTEIILHON OTpAaciIy,
UCIOJIB3YSl  TEOPHIO u

MeTOJIbl  (PyHIaMEHTaThHBIX
HayK

OIIK-1.7 Pewmenue ypaBHEHMI,

OITMCBHIBAFOIIIIX OCHOBHBIE
¢buznyeckue IIPOLIECCHI, c
PUMEHEHHEM METOJIOB
JMHENHON anreOpbl u

MaAaTEeMAaTHYCCKOIo aHajln3a

3HaeT

OCHOBHBIE METOJIbI PEIICHUS] CHCTEM JIMHEHHBIX
anreOpanvdeckux ypaBHEHUH; METOMBI PEIICHUS
nuddepeHIaTbHBIX YpaBHEHUH.

ymeet

pelaTh CHCTEMbl JIMHEHHBIX alreOpanvecKux
ypaBHGHUU, B TOM 4YHUCIIE C MPUMCHCHHEM
IPOTPaMMHO-BBIUYUCIIUTEIILHBIX CPEICTB.
BJIajieeT HABbIKAMH

pElICHUs CHCTEeM JIMHEHHBIX alreOpandecKux
ypaBHEHUH, nuddepeHITnaIbHOTO u
WHTETPATHHOTO HCYUCIICHUS.

OIIK-11 Criocoben
OCYLIECTBISATh ITOCTAHOBKY
u pelieHue Hay4yHO-
TEXHUYECKUX 3aj1a4
CTPOUTEIILHON oTpaciu,
BBINOJIHATh
OKCIICPUMCHTAJIbHBIC
HCCIIE/I0BaHUS u
MaTeMaTH4ecKoe
MO/JICJINPOBAHHE,
aHaJIN3UPOBATh 179
pe3yJabTaThl, OCYLIECTBIAThH

OpraHnu3alri0 BbIIIOJIHCHUA
HAayYHBbIX I/ICCJ'IeI[OBaHI/Iﬁ

OIIK-11.1 DopMyIUpOBaHUE
Lesned, IOCTaHOBKAa  3aJauu
UCCIIEI0BaHUs

3HaeT
METO/bl TIOCTAHOBKM 3aJad M MpPOBEACHUS
HCCIIE0BAHUM.

yMmeer

CaMOCTOATEJIBHO CTABUTh 3aJ1a4M UCCIEA0BAHUA
B o0pactu pacdera KOHCTPYKIMH U HX
3JIEMEHTOB.

BJIa/IeeT HABbIKAMU

MIPOBEICHHUS HCCIICIOBAHUI
HaANPSHKEHHO-Ie(DOPMUPOBAHHOTO  COCTOSIHUS
KOHCTPYKLMH 37aHUSI U COOPYKEHUM.

OIIK-11 Crnocoben
OCYILIECTBIATh TOCTAaHOBKY
u pelieHue Hay4yHO-
TEXHUYECKUX 3aj1a4
CTPOUTEIBLHON oTpaciu,
BBINOJIHATh
OKCIICPUMCHTAJIBHBIC
HCCIIE/I0BaHUS u
MaTeMaTH4ecKoe
MOJIEJTMPOBAHUE,
aHaJIM3UPOBATh ux
pE3YJIbTAThl, OCYIIECTBIATH

OpraHmM3alrio BBIIIOJIHCHUA
Hay4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ

OIIK-11.13  ®opmynupoBaHue
BBIBOJIOB 0  pe3yjbTaTaMm
UCCIIEI0BaHUS

3HaeT

OCHOBHBIE IOHATHS W  METOJBI
PE3yJIbTaTOB YMCIEHHBIX UCCIIEI0BAaHUI.
ymeer

BBIUHUCIISATH  OTHOCHTEIBHYIO  IOTPELIHOCTh
pe3yibTaToB pacueTa; GopMyITupoBaTh BHIBOIBI
10 pe3yJIbTaTaM YUCICHHBIX UCCIIEJOBAHUM.
BJIaJleeT HABBIKAMH

OLICHKH OTHOCHUTEJIBHON MOTPEIIHOCTH paciera;
CPaBHMUTEIBHOU OLICHKHU pE3yJIBTaTOB,
MOJIYYEHHBIX pa3HbIMU METOJaMH (JIIs1 pa3HbIX
pPAacCUYEeTHBIX CXE€M); COCTAaBJIEHHUS 3aKIIOUEHHH
10 pe3yJIbTaTaM YUCICHHBIX UCCIIEJOBAHUM.

OICHKHU




OIIK-11 Crocoben
OCYIIECTBIIATh IMOCTAHOBKY

u pelieHue Hay4HO-
TEXHUYECKUX 3a1a4
CTPOUTEIILHON OTpaciIy,
BBITIOJIHATH
JKCIIEPUMEHTAJIbHbBIE
UCCIIEIOBaHMS "
MaTeMaTHYECKOe
MOJIEJIMPOBAaHUE,
aHaJIN3UPOBATh ux
pe3yibTaThl, OCYIIECTBIATH

OpraHu3aluilO BbBIITOJHCHHA
Hay4YHBIX I/ICCJICIIOBaHI/IfI

OIIK-11.14 TIlpeacraBieHue
3aluTa pe3yJIbTaToOB
MPOBEIEHHOT 0 UCCIIEIOBAHUS

3HaeT

MeTOAbI 00padOTKHU pe3yIbTATOB HCCIICTOBAHUI
Y MpaBUiIa COCTABJICHHS OTYETOB.

ymeeT

MPENICTaBIATh PE3YNbTAThl HUCCICIOBAHUS B
TaOJIMYHOM U TparIecKoM BHIC.

BJIaJieeT HABBIKAMH

NPEICTaBICHUS PE3yJIbTaTOB MPOBEIACHHOTO
UCCIICIOBaHHS B dopme oTYerTa;
(hopMyIIMpOBaHUS BBIBOJIOB M 3AKIIOUYCHHS TI0
pe3yabTaTaM UCCIICTOBAHMSL.

OIIK-11 Criocoben
OCYLIECTBIATh ITOCTAHOBKY
u pelieHue Hay4yHO-
TEXHUYECKUX 3aj1a4
CTPOUTEIILHON oTpaciu,
BBINOJIHATh
OKCIICPUMCHTAJIbHBIC
HCCIIE/I0BaHUS u
MaTeMaTH4eCcKoe
MO/JICJINPOBAHHE,
aHaJIM3UPOBATh 179
pe3yabTaThl, OCYLIECTBIATh

OpraHmu3alrio BbIIIOJIHCHUA
Hay4YHBbIX I/ICCJ'ICI[OBaHI/Iﬁ

OIIK-11.6 CocraBnenue
MaTeMaTHYECKOM MOJICIT!
HCCIIeTyeMOTO nporecca
(stBIICHMS)

3HaeT
OCHOBHBIC IMPUHIUIIBI IMOCTPOCHHA
MaTEMAaTHYCCKUX MOIIGJIefl IMPUMCHUTCIIBHO K

3aJadyaM CTpOHTGJ’IBHOﬁ MCXaHHUKH.

ymeer
COCTaBJIATh ~MaT€MaTUYECKHUE MOJENIH  JUIs
pelieHrs 3ajad  CTPOMUTEIBHOW MEXaHUKH

CTEPKHEBBIX CUCTEM, TUTACTUH U 000JIOUEK.
BJIa/IeeT HABbIKAMU

aHallu3a M HCCIENOBAaHUSA MaTeMaTHYeCKHX
MoJiene Ui 3aJa4 CTPOUTENIbHON MEXaHUKU
CTEPKHEBBIX CUCTEM, IUTACTUH U 00O0JIOUEK.

OIIK-11 Cnocoben
OCYIIECTBIIATh TMOCTAHOBKY
u pelieHue HAY4HO-
TCXHHUYCCKHNX 3a1a4
CTPOUTENIBHOM OTpaciH,
BBITIOJIHATH
AKCIICPUMCHTAIIbHBIC
HCCIIEI0BAHUS u
MaTeMaTHYECKOE
MO/ICITHPOBAHHE,
aHAJTM3UPOBATh ux
pe3yabTaThl, OCYMIECTBIIATH

OpraHu3alril0 BbIIIOJIHCHUA
HAay4YHBIX I/ICCJ'ICJIOBaHI/Iﬁ

OIIK-11.7 Breimonnenue u
KOHTPOJTb BBITTOJTHEHUS
MaTeMaTHYEeCKOTO
MOJICJIUPOBAHUS

3HaeT
MPUHIMIIBI, CHOCOOBI M CpeacTBa A
peanu3alid M TPOBEPKHM MAaTEMATHUYECKHUX
MO}IGJ’IGI\/'I HpI/IMeHI/ITeJ'II)HO K 3agadamM
CTPOUTENBHON MEXaHUKHU.

yMmeer

BBIITOJIHATH HEOOXOINMEIE MIPOBEPKHU
HOJ'Iy‘-IeHHI)IX pemeHI/Iﬁ; COCTaBJIATH
KOMIIBIOTEPHBIE ~ MOJENTW [l peuleHus

OCHOBHBIX 3aJa4d CTpOI/ITeHBHOﬁ MCXaHUKHU U
ITPOBEPKH MMOJTYUCHHOT'O PCIICHUA.

BJIaJie€eT HABbIKAMHA

aHaJIn3a U IMPOBCPKU MATCMATUYCCKUX MOI[CJ'ICﬁ
NPpUMCHUTCIIBHO K 3aJadaM CTpOPITGJ'IBHOfI
MCXaHHKH.




OIIK-2 Crnioco6en|OI1K-2.6 [IpumeHnenue|3HaeT
aHATTM3UPOBATh U|IPUKIAJHOTO  MPOTPAMMHOTO|Ha3HAUYCHHE M KIACCH(HUKAIMIO TPHKIATHOTO
MIPECTABIIATh oOecrieyeHuss 7Sl BBIMOJIHEHUS |IPOTPAMMHOTO  OOecTiedeHus: JJIsl  pacdera
HHPOPMAILIHIO, TPUMEHSTH|YUCICHHOTO MOICITHUPOBAHUS H|CTPOUTEIBHBIX KOHCTPYKIHH, WX KPaTKYIO
nH(pOPMAaLOHHBIE u|pacy€THOTO 000CHOBaHUS [XapaKTEPUCTHKY, 0COOEHHOCTH
KOMITBIOTEPHBIE TEXHOJIOTHH|TIPOCKTHBIX PEIICHUH UCIIOJIb30BaHUSI.
it paboThI ¢ HHpOpMaIuei yMmeer
U TPHOOPETCHUS  HOBBIX UCIIOJIB30BaTh ~ MPUKIAJHOEC  IPOTPAMMHOE
3HaHUH B oOecrieyeHrne JUIsl PEIICHUsT OCHOBHBIX 3ajad
npogeccuOHATBLHON pacdera KOHCTPYKLUN U COOPYKEHUM.
JeSITeTbHOCTH, IPUMCHSTH B BJIajieeT HABbIKAMH
MPOEKTHOM  JIEATETHbHOCTH MOJrOTOBKM ¥ BBOJAA MCXOJHBIX JIaHHBIX,
cpencTa 3aJJaHUsT  PAaCYETHBIX  CXEM, IPOBEICHHS
aBTOMAaTH3HPOBAHHOTO pacyeToB, IPOCMOTPa U BHIBOJIA PE3YIIHTATOB.
MIPOCKTHUPOBAHUS
OIIK-3 Cnoco6en|OIIK-3.1 Omnwucanne OCHOBHBIX|3HAET
NPUHUMATh  pEIICHUs  B|cBeneHW 00 00BEeKTax  H|mpodecCHOHAIBHYIO TEPMUHOIOTHIO B 001aCTH
npodeCCHOHATBLHON mporeccax NpoecCHOHATBHOM |CTPOUTENBCTBA; OCHOBHBIE KOHCTPYKTHUBHBIC
JESTEIbHOCTH,  HCIOJb3Ys|IEATEILHOCTH NOCPEJICTBOM|CXEMbI ~ 3JIaHUMl W COOPY)KCHUH,  THIIBI
TEOpPETHUYECKHE OCHOBBI, |UCTIOJIH30BAHUS CTPOUTENBHBIX KOHCTPYKLIUH, BU/IbI H CBOICTBA
HOPMAaTHUBHO-TIPABOBYIO npodeCCHOHATBLHON CTPOUTENIBHBIX MaTePHAJIOB; OCHOBHBIC METO/IbI
0a3y, MPaKTHUYECKUH OIIBIT|TEPMUHOIOTHH pacueTa CTpOUTENbHBIX KOHCTPYKIIUH.
KaIluTAIIbHOT'O ymeeT
CTPOUTENIbCTBA, a TaKXKe BBITIOJIHATh OINMCAHUE KOHCTPYKTUBHBIX CXEM
3HaHUST O COBPEMECHHOM 3AHUI U COOPYXKEHHI, OTICIBHBIX JIEMEHTOB
YPOBHE €ro pa3BUTHS KOHCTPYKIIUH, CBOWCTB CTPOUTEIBHBIX
MaTepHaoB.
BJIajieeT HABbIKAMH
ONKCAHMsI KOHCTPYKTUBHBIX CXEM, THUIIOB
KOHCTPYKTHBHBIX DIIEMEHTOB, CBOWCTB
CTPOUTENBHBIX  MaTepuayioB;  BbIOOpa U
ONMCAHMsI HCIOJB3YEMbIX METOJOB pacdera
KOHCTPYKIUH.
OIIK-6 Cnoco6en|OIIK-6.17 CocraBneHue|3HaeT
OCYIIECTBIIATh v[pacu€THOM  cXeMmbl  3JaHUs(BUIBI PACUETHBIX CXEM 3TaHUN U COOPYKEHHIA;
OpraHU30BBIBATh (coopyxeHus), OTIpeJIeJIeHUE |IPUHIUITBI COCTABJICHUSI PACUETHBIX CXEM M UX
pa3paboTKy MPOCKTOB|YCIOBUI  pabOThl  DJIEMEHTAa|aHAIH3a.
3MaHUH U COOPYKEHHUH C|CTPOUTENIbHBIX KOHCTPYKIIUii|ymeeT
YY4E€TOM  DKOHOMHYECKHX,|IPU  BOCHPHUATHH  BHEIIHWX|COCTABISITH  pPacdyeTHBIE CXEMBI  HECYIIHX
HKOJIOTUYECKUX U|Harpy3oK KOHCTPYKIIMHU 3/1aHUHM M COOPYXEHMH, a Takxke

COLIMAJIbHBIX TPeOOBaHUU U
TpeboBaHuil 0€30MacHOCTH,

croco0eH BBITIOJTHSITh
TEXHUKO-  3KOHOMHYECKOE
00OCHOBaHHE  IPOEKTHBIX
peLeHuit 31aHUMN u
COOPYKEHHUM, OCYIIECTBIISATh
TEXHUYECKYI0  JKCIEPTU3Y
IIPOEKTOB ¥ aBTOPCKUU

Ha/130p 3a UX coOII0IeHuEM

WX KOHCTPYKTHUBHBIX 3JEMEHTOB; BBIIOJIHATD
KMHEMATUYECKUI aHAJIN3 PACUETHBIX CXEM.
BJIaJieeT HABbIKAMH

COCTaBJIEHHUS PACUETHBIX CXEM Ha OCHOBE
CXeMaTu3aluu paboThl pealbHOM KOHCTPYKIUU
U €€ KOHCTPYKTHBHBIX DJJIEMEHTOB; AaHaJIN3a
PacUeTHBIX CXEM.




OIIK-6 Crniocoben
OCYILIECTBIISTh u
OpPraHU30BBIBATH

pa3paboTKy MIPOCKTOB
30aHUM U COOPYKECHUH ¢
y4eTOM  3KOHOMHUYECKUX,
9KOJIOTMUYECKUX u

COIMANILHBIX TPEOOBAaHUU U
TpeOoBaHU OE30MaCHOCTH,

criocobeH BBITIOJIHSATh
TEXHUKO-  3KOHOMHUYECKOE
00OCHOBaHHE  MPOEKTHBIX
peleHuit 3TaHUN u
COOPYKEHHUI, OCYILIECTBIATD
TEXHUYECKYI0  JIKCHEPTU3Y
IIPOEKTOB U aBTOPCKUHU

HaJ30p 3a UX CO6J'IIOI[€HI/IGM

OIIK-6.18 OueHka NpPOYHOCTH,
KECTKOCTU U YCTOWYUBOCTH
3JIEMEHTA CTPOMTENBHBIX
KOHCTPYKIUH, B T.4. c

HCIIOJIb30BAHHUCM  IIPUKIIAAHOI'O
IIporpaMmMHOI 0 obecneyeHus

3HaeT
OCHOBHBIE ITOJIOKEHUSA, KPUTEPUU U METOAUKHU
OLIEHKU MPOYHOCTH, JKECTKOCTHU 51
YCTOMYMBOCTH KOHCTPYKIIUM U UX 3JIEMEHTOB.
yMeeT

IIPUMEHSATH YCIIOBUS MIPOYHOCTH, KECTKOCTH U
YCTOMUMBOCTH  NPU  PAJNIMYHBIX  BUJAX
HaANPSHKEHHO-N1e()OPMUPOBAHHOTO  COCTOSIHUSA
AJIEMEHTOB KOHCTPYKUMM; pemaTh 3aJadu
IIPOEKTHOT'O XapakTepa C LEJIbI0 ONpPEEIICHUs
reoMeTpuyYecKoil  ¢GopMbl U pa3MepoB
KOHCTPYKTUBHBIX 3JIEMEHTOB.

BJIa/IeeT HABbIKAMU

pacuyera KOHCTPYKIIMH M HMX DJIEMEHTOB Ha
MIPOYHOCTh, KECTKOCTh M  YCTOMYUBOCTH;
MPOBEACHUSI TPOBEPKU YCIOBUM MPOYHOCTH,
JKECTKOCTU U YCTOMYUBOCTH; TOAO0pa (HOPMBI U
pa3MepoOB KOHCTPYKTUBHBIX JIEMEHTOB.

OIIK-6 Crnocoben
OCYILIECTBJIATH u
OpraHu30BbIBATH

pa3paboTKy IPOCKTOB
3JAHUM W COOPYKEHUU C
Y4ETOM SKOHOMUYECKHX,
9KOJIOTUYECKUX u

COLIMAJIbHBIX TPEOOBaHUU U
TpeOoBaHU OE30IaCHOCTH,

crocobeH BBITIOTHSTH
TEXHUKO-  3KOHOMHYECKOE
00OCHOBAaHHE  TNPOEKTHBIX
peLeHuit 31aHUM 5
COOPYKEHHUM, OCYIIECTBIATH
TEXHUYECKYI0  JIKCIEPTU3Y
IIPOEKTOB U aBTOPCKUHU

Ha/130p 3a UX coOII0IeHuEM

OIIK-6.19 JmHaMudecKui
pacy€T CTEPKHEBOM CUCTEMBI

3HaeT

OCHOBHBIC TIIOJIOKCHHA, NPUHOUIIBI U MCTO/bL
pPCUICHUA TUHAMHWYCCKHUX 3adaq CTpOHTCJ’IbHOﬁ
MCXaHHUKH, 0COOCHHOCTU pacucTa CTCPIKHCBBIX
CHCTCM Ha JTMHAMHN4YCCKHEC BOSﬂCﬁCTBHH.

ymeer

COCTaBJIATh PACUETHbIE TUHAMUYECKHE MOJEIH
JUIsL  CTEpXKHEBBIX  CHCTEM; BBIOMpATH
pallMOHAJIbHBIE METOAbl MX pacyera Ha
JUHAMHUYECKHE BO3ACHCTBHUS.

BJIajieeT HABBIKAMM

COCTaBJICHUS  JUHAMHUYECKUX MOJeled H

pacue€Ta CTCPKHCBBIX CUCTCM Ha COOCTBEHHBIC
1 BBIHYXXJICHHBIC KOJICOaHHS.

3. Yka3aHue MecTa AMCUMILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl
Jannas mucrumnivHa (Moaynb) BKIoueHa B brox «Jlucuummunasl, momayin» b1.0.14.04 ocHOBHOI

poeCCHOHAIBHOW  00pa30BaTEIFHOM MPOTPAMMBI

08.05.01

CTpOI/ITeJ'H)CTBO YHUKAJIBHBIX 3)13HI/II71 n

COOPY)KCHI/Iﬁ 1 OTHOCHUTCS K 00513aTE€IbHOM YacTH y‘-IC6HOl“0 I1J1aHa.

No o Kon u HauMeHoBaHue HHIUKATOpa

/T PE/UHICCTBYIOTIIE AMCIHILITHHBT JIOCTHHKCHHST KOMITETEHIIUN

1 |Bricmas Matemarixa OIIK-1.4, OIIK-1.6, OIIK-1.7, OIIK
-1.8, OIIK-1.9, OIIK-1.10, OIIK-11.8
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK

2 ComnpotuBnenne marepuanoB. OcHOBBI Teopuu ymnpyroctu ul-1.7, OIIK-2.1, OIIK-3.1, OIIK-6.17,

IIACTUYHOCTH OIIK-6.18, OIIK-11.1, OIIK-11.6,

OIlK-11.13

3 [Teopermaeckan mexanmxa OIIK-11.1, OIIK-11.2, OIIK-11.4,
OIIK-11.6, OIIK-11.7




WNnxenepHas rpaduka

OIIK-3.7, OIIK-4.7

HNudopmalinoHHbIE TEXHOJIOTUN

OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK
-2.4, OIIK-2.5, OIIK-2.7, OIIK-1.7

KommerotepHas rpaguka

OITK-2.4, OTIK-2.5, OTIK-2.8

duzuka

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, YK-1.6

CrpourenbHbie MmaTepuaibl. YacTts 1

OIIK-3.4, OIIK-3.14, OIIK-3.15




Bricmas maremaTuka

3HaTh (DyHIAMEHTAIbHBIE OCHOBBI BBICIICH MaTeMaTHKH, JTUHEHHOW anreOpbl, MaTeMaTUYECKOTO
aHaJIN3a;

3HaTh METOABl pemieHus AudGepeHINaTbHbIX ypaBHEHUNH U CHUCTEM JIMHEHHBIX anredpandecKux
YpaBHEHUH;

BJIQJICTh HABBIKAMH PEIICHUS CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHUH, nudQepeHnanbHoro u
WHTETPAIbHOTO UCYUCIICHUSI.

Conpotusienue matepuanoB. OCHOBBI TEOPUH YIIPYTOCTH U TIIACTUYHOCTH

3HAaTh IPUHIUIBI 1 METO/IbI PacyeTa OTAECIbHBIX 3JIEMEHTOB KOHCTPYKLUN HA IPOYHOCTb, )KECTKOCTh U
YCTOMYUBOCTD;

3HaTh OCHOBHBIE TIOJIOKEHU S, IPUHLUITBI U METO/IbI PEILICHHUS 33]1a4 TEOPUH YIIPYTOCTH U IIACTUYHOCTH;

YMETh ONPEIENSTh YCUIUS U AeOopMaliii OT BHEITHUX BO3JICHCTBUH B IIPOCTHIX PACUETHBIX CXEMaX;

BJIQJIETh HABBIKAMHU HMCIOJIb30BAaHUSI METOJIOB COIPOTUBIICHUS MATEPHAIIOB U TEOPUU YIPYTOCTH IMpHU
pELIEHNH 33/1a4 Ha POYHOCTh, KECTKOCTh U YCTOMYUBOCTb.

Teopernueckas MEXaHHKa

3HaTh OCHOBHBIE TTOJIOKEHUSI, TPUHIIUIBI U METOAbI CTATUKH, KHHEMAaTUKH U TUHAMUKYU TBEPJIOTO TEa;

YMETH T0JIb30BaThCS YPABHEHUSMH CTATUKH M IMHAMHMKH IIPH PacyeTe MPOCTHIX PACUCTHBIX CXEM;

BJIJICTh HABBIKAMHU HCIIOJIb30BAHUS METOJOB TEOPETHUYECKON MEXaHWKHU MPU PEIICHHH HHXKEHEPHBIX
3aa4.

WmxenepHas rpaduka
3HATh MPaBHJIA BHITIOJHECHUS YePTEKEl U rpaduKoB;
YMETh CTPOUTH PACYETHBIC CXEMBI, SITIOPBI U TPadUKH.

HudbopmalinoHHbIEe TEXHOIOTUN

3HATh OCHOBHEBIC IMMOHATUS HHPOPMATHKH, COBPEMEHHBIE CPEJCTBA BRIYUCIUTEILHON TEXHUKH,

YMETh pellaTh CUCTEMBbl JIMHEHHBIX anreOpanyecKux ypaBHEHUH C NPUMEHEHHUEM MPOrpPaMMHO-
BBIYUCIIUTEIBHBIX CPEJICTB;

BJIa/ICTh HABBIKAMU PEIICHHS HH)KEHEPHBIX 33/1a4 ¢ TOMOIIBIO TPUKIIATHBIX TPOTPaMM.

Kommnbrorepnas rpaduxa
BJIQJIETh HABBIKAMU HCIONH30BAHUS KOMITBIOTEPHOW TEXHUKH TPHU BBHIMIOTHEHHH TpadUUYecKuX H
0(pOpPMHUTETBCKUX padoT.

dusnka

3HaTh (PM3UYECKUE SBJICHUS U 3aKOHBI, OTHOCSIINE K MEXaHHUKE Ae(POPMHUPYEMOTO TBEPIOTO TEa;
YMETh UCIIOJIb30BATh 3aKOHBI (PU3UKH MPH PEIICHUU 33]1a4 MEXaHUKHU TBEPJOTO Tena,

BJIaJIETh OCHOBAaMH HAYYHOI'0 MOJAXO0/a K SIBJICHUAM M MPOILIECCaM MATEPUAIIBHOTO MHPA.

Crpourensuble MmaTepuansl. Yacts 1

3HAaTh OCHOBHBIE CBOMCTBA CTPOUTEIbHBIX MaTEPHAIIOB, UCIIONb3YEMbIX JUIsl HECYILIUX KOHCTPYKIIHIA;

yMeTh TPHUMEHATh 3HAHUSA O CBOMCTBaX MaTepHajoB IpPU BHIOOpEe HX (PU3UKO-MEXaHHUUECKUX
XapaKTEPUCTHK VISl pacyeTa HECYIINUX KOHCTPYKIIUH 3JaHUN U COOPYKEHHM.

BJIa/IETh OCHOBAMHU MEXAHUUYECKUX UCIIBITAHUN 2JIEMEHTOB KOHCTPYKIIMM.

Ne Kon u HauMeHoBaHue HHIUKATOpa
[Tocnenyromuye TUCIUTTITUHBI
/1 JOCTHKECHHUS KOMIECTCHIINHN

1 [Meroas! pacueTHOrO aHaIM3a




2 |HenuueliHble 3aa4 CTPOUTEIHHOU MEXaHUKH I[IKC-1.4, IIKC-1.6
3 |Teopus pacyera Ha TuHaMHuYeckue U ceiicmuueckue Bosnerictus [[IKC-1.4, [TKC-1.6
4 I/IH(bOpMaI_[I/I?HHLIC TEXHONOTHH  PAacvera  CTPOMTENBHBIX| - 4 3
KOHCTPYKIIHI
5 |Meroabl NpOEKTUPOBAHUS 3JaHUI U COOPYKEHUI
OIIK-3.10, OIIK-3.11, OIIK-3.14,
OIIK-4.7, OIIK-6.5, OIIK-6.8, OIIK-
6 |OOcnenoBanue, UCTIBITAHKE 30aHUI U COOPYKEHHI 6.10, OIIK-6.15, OIIK-6.17, OIIK-
6.18, OIIK-11.1, OIIK-11.2, OIIK-
11.4, OIIK-11.6, OIIK-11.9, OIIK-
11.11
OIIK-3.6, OIIK-11.1, OIIK-11.2,
OIIK-11.3, OIIK-11.4, OIIK-11.5,
7 |OcHOBBI HAyYHBIX UCCIIEOBAaHUN OIIK-11.6, OIIK-11.7, OIIK-11.8,
OIIK-11.9, OIIK-11.10, OIIK-11.11,
OIIK-11.12, OIIK-11.13, OIIK-11.14
8 Creukypc 1o mpoeKTUPOBaHHUIO >kene300eToHHbIX U kKameHHBIX |[IKC-1.3, TIKC-1.6, TIKC-4.1, IIKC-
KOHCTPYKIHH 4.2, IIKC-4.3
9 Crenxypc 1o mpoeKTUpoBaHUI0 Metandyeckux u aepeBsHHbIX [[IKC-1.3, TIKC-1.6, IIKC-4.1, TIKC-
KOHCTPYKIIHH 4.2, IIKC-4.3
10 |Hayuno-uccienoBarenbckas padora [TKC-4.1, [IKC-4.2, [IKC-4.3
11 |Cneukypc 1o NpoeKTUPOBAHUIO OCHOBAHUN U (PyHIAMEHTOB IIKC-1.3, IIKC-1.6, IIKC-4.1, TIKC-
4.2, IIKC-4.3
I[IKC-1.1, TIKC-1.2, IIKC-1.3, TIKC-
12 |[IpoexkTupoBaHue MOA3EMHBIX COOPYKEHUN B OCOOBIX YCIOBHUAX 14, TIKC-1.6, TKC-2.1, IIKC-2.2,
[IKC-2.3, TIKC-3.1, IIKC-3.2, TIKC-
6.1, [TKC-6.2, TIKC-6.3
I[IKC-1.1, IIKC-1.2, IIKC-1.3, IIKC-
13 [TpoekTrpoBaH¥e TO3EMHBIX COOPYKEHUU B yCIIOBUAX IioTHOM|1.4, TIKC-1.6, IIKC-2.1, TIKC-2.2,
3aCTpONKH [IKC-2.3, TIKC-3.1, IIKC-3.2, IIKC-
6.1, ITKC-6.2, TIKC-6.3
@DyH/IaMEHTBl  OOJBIIENTPOJIETHBIX Y BBICOTHBIX 3/JaHUM H IIKC-1.3, IIKC-1.6, 1IKC-2.2, IIKC-
14 coopysKeHHii 2.3, TIKC-3.1, TIKC-3.2, IIKC-5.1,
IIKC-5.2
[Tog3emMHbIE COOpPYKEHHUSI MPOMBIIUIIEHHOTO W TPAXKIAHCKOTO [KC-1.1, TIKC-1.2, TIKC-1.3, IIKC-
15 N — 2.1, TIKC-2.2, TIKC-2.3, IIKC-6.1,
ITKC-6.2, IIKC-6.3

4. O0beM IUCHUIIMHBI (MOAYJIAA) B 3a4eTHBIX €JUHHIAX C YKA3aHHMEM KOJHYECTBA aAKAJAeMHMYECKHX
YacoB, BbIIEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4awiuMxcs ¢ npemnogasartesieM (0 BHAAM y4eOHBIX
3aHATHI) U HA CAMOCTOSAITEJIbHYI0 padoTy 00yUyaromuxcst

. Beero |Cemectp

Bun yueOHo#1 paboTsl HACOB 5 5 7
KonTakTHasi paboTa 230 68 80 82
Jlexumonnsie 3anstus (JIek) 100 34 32 34
JlaGoparopnsie 3anstus (J1ad) 4 2 2
[pakTuueckue 3austus (I1p) 126 32 46 48
HMHuast kOHTaKTHas padoTa, B TOM YHCJIeE: 51 0,6 2,25 2,25
KOHCYJIBTAIINH 110 KypCOBO# paboTe (ITPOEKTY),
KOHTpOJIbHBIM pabotam (PI'P) 2,5 0.5 1 1




KOHTaKTHas paboTa Ha aTTecTalMIo (clava 3a4eTa,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOHW pabOThI 2,6 0,6 1 1
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas pa60Ta Ha aTTeCTaluio B CCCCHIO

2,5 1,25 1,25
(KOHCYJIBTAIHS TIEpeT DK3aMEHOM U claua
Yacel Ha KOHTPOJIb 69,5 0 34,75 34,75
CamocrositenbHas padora (CP) 232,9 38,9 98 96

O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)

gacel:| 540 108 216 216

3a4YeTHbIC eMHULBI: 15 3 6 6

5. Coaep:xxkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPHMPOBAaHHOe MO Ppa3iejaM (TeMaM) C YKa3aHHeM
OTBe/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX YACOB U BUA0B YUeOHbIX 3aHATHH
5.1. TemaTuveckuii 1aH TUCHUIUIMHBI (MOJTYJIS )

KonTakTHast paboTa
(1o y4eOHBIM Kon
3aHATHSIM), Yac. UHIUKATOP

a
Bcero,
CP IOCTHKEHH
yac.

o
KOMIIETEHII

nn

Ne Pa3nensl nUCUIUINHEL

Cemectp

Jlekn | II3 JIP

1. |l pa3gen. Pacuer cratnuecku onpeaeauMbIx

CTEP’KHEBBIX CUCTEM Ha HENOABUKHYIO
HarpysKy

OIIK-3.1,
PacuerHbie CXEMBI COOpYKEHHI, ux| ¢ 5 OIIK-

. 0,9 2,9
KAHEMAaTUYECKUH aHaJIN3 6.17,
OIlK-11.1

1.1.

OIlK-1.2,
OIIK-1.5,
MHoromnposieTHbie IAPHUPHO-KOHCOJIbHBIE OIlK-3.1,
Oanku OIIK-
6.17,
OIlK-11.1

1.2.

OIIK-1.2,
OIIK-1.5,
OIIK-1.7,
OIIK-3.1,
OIlIK-
6.17,
OIlK-11.1

MHOFO HNCKOBBIC CTCPIKHEBBIC CUCTCMBEI.
a p 5 8 8 6 22

1.3.
TpexiuapHUpHBIE paMbl U apKu

OIIK-1.2,
OIIK-1.5,
OIIK-1.6,
1.4. |Cratuyecku onpeaearMble IIOCKUE (pepmbl 5 4 4 6 14 | OIIK-3.1,
OIIK-
6.17,
OIlK-11.1




2 pazzen. Pacyer cratuuecku onpeaenumbIxX
CTEP>KHEBBIX CUCTEM Ha MOABUKHYIO HArpy3Ky

JluHuM BIMAHUA peaKkuud W BHYTPEHHHX OTIK-15,
2.1. . 10 | OIIK-1.6,
ycuJui B Oalkax v pamax OIK-6.17
29 OnpeneneHre peakuuii 1 BHYTPEHHUX YCUIMH 8 OIIK-1.2,
" |10 TMHUSM BIUSHUS OIIK-3.1
23 JIuHuM BIMSAHUA YCUIMHM B CTEPKHAX IUIOCKHMX 6 OIK-1.6
hepm
3. |3 pasnmen. OnpenencHue nepeMelICHUN B
CTaTHUYECKU OMPEEIIMMBIX CTEP>KHEBBIX
CHUCTEMax
OIIK-1.4,
OcHoBHbIE MIPUHIIMIIBI u TEOPEMBI
. OIIK-1.5,
3.1. |cTpouTenbpHON MEXaHUKH. dopmyna 8
Makcaemia-Mopa OIK-1.7,
OIIK-6.17
39 Ornpezenenne nepeMenieHuii B 0ankax u pamax 18 OIlK-1.2,
" |oT cu10BOM Harpy3Kku OIIK-6.17
Onpenenenue nepeMEeIICHHU I oT OIIK-1.2,
3.3. |TemnepaTypHOro BO3JICUCTBHS W OT OCaJIKH 6 OI1K-1.4,
onop OIIK-1.5
4. |4 paznen. NHas koHTakTHas paborta
4.1. |NHas koHTaKTHas padoTa 1,1
5. |5 paznen. Kontpons
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIlIK-
1.10,
OIlK-3.1,
5.1. |3auer ¢ omeHkoi OIIK-
6.17,
OIlIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIlK-11.7
6. |6 paznen. Pacder cTaTuuecku HEOMpPEASTUMBIX
CTEP’KHEBBIX CHCTEM METOJIOM CHJI
CraTu4ecku HEONpEeAeTUMbIE CHCTEMBI, WX OTIK-1.5,
6.1. ’ 4 OIlK-3.1,

cBoyictBa. Unesa Meroma cuin

OIIK-11.6




6.2.

Pacuer craTMdyeckM HEONPENEIUMBIX paM
METOJIOM CHJI Ha JEHCTBUE CUIIOBOW HArpy3Ku

32

44

OIIK-1.2,
OIIK-1.7,
OIIK-
6.17,
OIIK-
11.1,
OIIK-11.7

6.3.

Pacuer pam meronoM cuil Ha TeMmIepaTypHOe
BO3/ICIICTBUE U OCAJIKY OTIOP

12

20

OIIK-1.2,
OIIK-1.4,
OIIK-1.7,
OIIK-
6.17,
OIIK-11.1

6.4.

Pacuer crarmyecku HeompenenMMbIX (epM H
IIPOCTPAHCTBEHHBIX PaM METOLOM CHII

OIIK-1.2,
OIIK-1.7,
OIIK-3.1,
OIIK-6.17

7 paznen. PacueT cTep:kHEBBIX CUCTEM METOJIOM
nepeMenieHnii B KaHOHU4YeCKon popme

7.1.

Nnes wMeroma nepemenienuit. OcHoBHas
CHCTEMa UM KAaHOHWYECKUE YPABHEHHS METOJa
TepeMeICHUN

OIIK-1.5,
OIIK-11.6

7.2.

Pacuer pam MeTrogoM IepemelleHUNl Ha
JIEHCTBHE CHIIOBOM Harpy3Ku

10

18

32

OIIK-1.2,
OIIK-1.5,
OIIK-1.7,
OIIK-
6.17,
OIIK-
11.1,
OIIK-11.7

7.3.

Pacuer pam MeTrogoM IepemelleHUNl Ha
TEMIIEpaTypHOE BO3AECHCTBUE U OCAAKY OIIOP

10

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-
6.17,
OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7

74.

YiopouieHuss Npu  pacdeTe paM  METOAOM
nepeMenieHuil. Pacyet npocTpaHCTBEHHBIX pam

OIIK-1.2,
OIIK-
6.17,

OIIK-11.1

8 paznen. Matpuunsie popMbl pacueTa
CTEPKHEBBIX CCTEM B MEPEMEIIEHUSX




8.1.

Matpuanasi popMa MeToia epeMEeIICHUMA

14

22

OIIK-1.2,
OIIK-1.7,
OIIK-3.1,
OIIK-
6.17,
OIIK-11.6

8.2.

OCHOBEI pacucTa CTCPIKHEBBIX CUCTEM MCTOAOM
KOHCYHBIX 3JICMCHTOB

14

OIIK-1.7,
OIIK-2.6,
OIIK-3.1,
OIIK-
6.17,
OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7

9 paznen. CMemaHHbBINH METOJT pacyeTa
CTATUYECKU HEONPEICTUMBIX paM

9.1.

Wnes cmemannoro merona. Beibop ocHoBHOM
CHCTEMBbl U KAHOHUYECKUE YPABHEHUS

OIIK-1.5,
OIIK-
6.17,
OIIK-
11.1,
OIIK-11.6

9.2.

PacueT pam cMemIaHHBIM METOJIOM Ha JIEUCTBUE
CUJIOBOM Harpy3ku

OIIK-1.2,
OIIK-1.7,
OIIK-
6.17,
OIIK-
11.1,
OIIK-11.6

10.

10 paznen. Unasg koHTakTHas paborta

10.1

WNnast koHTakTHasA pabora

11.

11 pa3nen. Konrposs




11.1.

DK3aMeH

36

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIIK-
1.10,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7

12.

12 paznen. OCHOBBI AMHAMUKH COOPYKEHUN

12.1

CB0OOIHBIE

n BBIHYXACHHBIC

CHCTEM C OJHOM CTENEHBIO CBO60I[LI

KoyieOaHus

14

OIIK-1.4,
OIIK-1.5,
OIIK-3.1,
OIIK-
6.19,
OIIK-11.6

12.2

CBoOogHbIE

U BbBIHYKIACHHBIC

KOJIeOaHusA

CHCTEM C HECKOJIBKMMHU CTCIICHAMU CBO60I[BI

16

28

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-
1.10,
OIIK-2.6,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
6.19,
OIIK-
11.1,
OIIK-
11.6,
OIlIK-
11.7,
OIlIK-
11.13,

OIIK-
1114




12.3

VYnpouieHus npu peleHnu 3a1a4 THHAMUKU

OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.19,
OIIK-11.6

13.

13 paznen. OCHOBBI YCTOMYHUBOCTH COOPYKEHUH

13.1

OcHoBHble mnoHSATHY. CTaTHYECKUH METOL
pacdera Ha YCTOMYMBOCTH

10

OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-3.1,
OIIK-11.6

13.2

Pacuer pam Ha ycTOHYMBOCTH B hopMe MeTOAa
MepeMEICHUN

16

24

OIIK-1.7,
OIIK-2.6,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.7,
OIIK-
11.13,
OIIK-
11.14

13.3

JIlnHAMUYEeCKMH W DHEPreTUYECKH METOJbI
pacyera Ha YCTOMYHUBOCTh

OIIK-1.4,
OIIK-1.5

14.

14 pa3znen. OcHOBHBIE OHITHS TEOPUHN U3rHOa
IUTACTHH, METO/IbI UX pacueTa

141

O6ume nonoxenus. Pazpemaronue ypaBHeHUs
n3ruda TOHKUX MJIACTHH

OIIK-1.4,
OIIK-1.5,
OIlK-3.1

14.2

ITocTanoBkM u MCTOABI PCIICHUA 3aaa4 n3ruda
II1aCTUH

12

24

OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-
1.10,
OIIK-
11.1,
OIIK-11.6




14.3

Pacuet mmT METOJOM KOHCYHBIX 3JICMCHTOB

10

18

OIIK-1.7,
OIIK-
1.10,
OIIK-2.6,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.7,
OIIK-
11.13,
OIIK-
11.14

15.

15 pazaen. OCHOBHBIE TOHATHS TEOPUH
000J104€K, MOJIESIM U METO/IbI X pacueTa

151

OO0mue MOJOXKEeHUs O pacyere TOHKHX
oboiouek. YacTHble TEOpUHM pacyeTa TOHKUX
00oJ1049eK

OIIK-1.4,
OIIK-3.1

15.2

Pacuer ToHKMX monorux oOosoyek. OOmme
CBEJCHHMS O YHCICHHBIX METOJax pacuera
000J104YeK

OIIK-1.5,
OIIK-
6.17,
OIIK-11.6

15.3

[IpuMmeHeHre MeTO/la KOHEUHBIX JJIEMEHTOB K
pacyeTy 000J09eK

16

26

OIIK-1.7,
OIIK-
1.10,
OIIK-2.6,
OIIK-
6.17,
OIIK-
11.1,
OIIK-
11.7,
OIIK-
11.13,
OIIK-
11.14

16.

16 pa3nen. MHas koHTakTHas paboTa

16.1

Wnas xonTakTHas padbora

17.

17 paznen. Kontpoas




171

DK3aMeH

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIIK-
1.10,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
6.19,
OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7

5.2. Jlekuuu

No
n/n

HaumenoBanue paznena
U TEMBI JIEKIIUU

HanmeHnoBanue u KpaTKOC COACPIKAHNC JICKITUI

PacueTHbie cxeMbl
COOPYXEHHH, UX
KMHEMATUYECKUM aHaIU3

Beenenne B gucuumuinHy. PacuerHas
KMHEMaTU4YECKNN aHaJIU3

IIpenmMer M 3amaum CTPOUTENBHOM MexaHMKM. OCHOBHBIE IOHATHA U
npuHUMIIBL. PacyeTHas cxema COOpYXEHHUS U €€ 3JIeMEHThl. TpeOoBaHuUs K
pacueTHOi cxeme u KpuTepuu BeiOopa. CBs3U U y3JIbl paCUETHBIX cXeM. Buabl
Harpy3ok u  BoszaeWctBuid.  Kiaccuukauuss — pacyeTHBIX — CXEM.
Kunemarnueckuii ananus pacueTHbIX cxeM. CTeneHb CBOOOJBI CHCTEMBI.
HeoOxonuMoe u 10CTaTodyHOE YCIIOBUE M€OMETPUYECKONH HEHM3MEHSEMOCTH.
IIpaBuia reoMeTpu4eCKrd HEM3MEHIEMOTO COEIMHEHNUS IUCKOB MEXKAY COO0M
U C OCHOBaHMEM. MTHOBEHHO U3MEHSAEMBIE CUCTEMBI.

CXeMa COOpPYKCHUA H €€

MHoronpoJieTHbIe
HIAPHUPHO-KOHCOJIbHBIE
Ok

MHoromnposieTHble HIapHUPHO-KOHCOJIbHBIE OaIKH

OOmme cBenenus. Kunemarnmueckuit ananmu3. [locTpoeHue mMo3TaxHOM
cxeMbl. OmnpeziesieHue ONMOPHBIX peaklui, BHYTPEHHUX CHUJ M MOCTPOEHHUE
SIIOP.

MHoroauckoBble
CTEP’KHEBBIE CUCTEMBI.
TpeximapHupHbIE paMbl U
apKu

OaHOOMCKOBBIE U MHOTOJJUCKOBBIE CUCTEMBI. TpeXIapHUpHbIE PaMbl U apKH.
CucreMsl ¢ 3aMKHYTBIM KOHTYPOM

OnHONUCKOBBIE M JABYXJIUCKOBBIE O€3paclOpHbIE pacyeTHBIE CXEMBI.
TpexmapHupHBIE (pacropHbBIE) pacyeTHbIe cXeMbl. OmpeesieHne peakifii B
TPEXUIAPHUPHBIX pamMax IpHU IPOU3BOJIBHBIX HArpy3ke M PpacloIOKEHUU
onop. Knaccuduxanus u ocHoBHbIE 31eMeHTHI apok. [lopsaok onpeneneHus
peakuuii ¥ YCWIMH B CEUYCHMSAX TpexXuapHUpHOM apku. Ilomsarue o
palMOHAIBHOM OYEPTAHUM OCH apKu. PaMbl C 3aMKHYTBIM KOHTYPOM.
CriocoObl pacKpbITUS 3aMKHYTOTO KOHTypa M OINpeAeJeHHE peakiHii BO
BHYTPEHHUX CBS35IX.

Cratuuecku
ONpeIeTUMBbIE TIOCKUE

bepmbl

[Tnockue ¢pepmbl. CriocoObI OnpeeeHns yCUINil B CTEPKHSIX IIIOCKUX (epM
ITnockue ¢epmbl. OOpa3oBaHue ¢(epM U yCIOBHE HX TE€OMETPUUYECKOMH
HemsMmeHsieMocTu. Krnaccuduxamus depM. AHaTUTHYECKOE OIpPEACIICHHUE
ycuuid B ctepkHAX (pepm. CrocoO BBIpE3aHUs Y3JI0B M CIIOCOO CKBO3HBIX
cedyeHuil. ['padmyeckuii criocod onpeneneHus yCuami.




JInHumn BUSIHUSA peakun

JIluHun BIMSHUS ~peakUUid U
MHOTOITPOJIETHBIX Oankax
[Tonsatue o nuHUM BIUAHUA. JINHUU BIMSHUA peakyii U ycuinid B Oajike Ha

BHYTPCHHUX YCWIHH B TIPOCTBIX H

5 | ¥ BHYTPEHHHUX YCHIIHMii B |IBYX OIIOpax U B KOHCOJIBHOM Oainke. IIpUHIUIBI HOCTPOEHHS IMHUIN BIUSHUS
Oaskax M pamax B IIAPHUPHO-KOHCOJIBHBIX Oankax. [lepenada TUHUYM BIUSIHHS 10 TTO3TAKHOM
cxeme. KunHemarnueckwii crmoco0 MOCTPOCHHS JMHWA BIUSHHUA. JIMHUM
BIIMSIHUS B TPEXIIAPHUPHBIX CHCTEMaX.
Onpenenenne peakuuii U BHYTPEHHUX YCWIMH 1O JIMHUSM BJIMSHUS OT
HEIOABUKHOU HArpy3KH
Onpenencuue peakuuii u |OnpenencHue peakuuil U yCUIMH OT HENOABHKHON HAarpy3Kd € IIOMOLIBIO
6 | BHYTPEeHHUX YCWJIHIA 110 |IMHUI BauAHUA. OnpeleneHne peakiuil ¥ yCUIIMI OT CUCTEMBI ITOJIBUKHBIX
JIMHUSM BIIUSHHSA rPY30B M0 JUHUAM BIUAHUSA. OnpenesieHUe MOJ0KEHU KPUTUUECKOTO Irpy3a
HaJ| BEpIIMHON JTMHUU BIUSHUS. [[oHsATHE 00 00BEMITIONTUX dIIOpaXx.
. [JlnHIY BIUSHUS yCUITUH B POCTHIX IJIOCKUX — (hepmax
JIuHUM BIUSHUSA yCUITUH o
Oco0eHHOCTH TTOCTPOCHHUS JTUHUN BIUSHUSA B pepmax. JIMHUM BIMSHUSA TIPH
7 B CTEPKHSX IIOCKUX N
o y3JI0BOM Tepenade Harpy3ku. BeTBu nmunuun Biausaus B pepme. [loctpoenue
epM . .
p JTUHUHN BIUSHUS YCUITUN B CTEPIKHIX MPOCTHIX (epM.
OCHOBHBIE TPUHLUUIBI U TEOPEMbl CTPOUTEIBbHOM MexaHuku. PDopmyia
OcHoBHble puHIUIEl 1 |Makcsenaa-Mopa
8 TeopeMbl cTpouTenbHoi (O0mmue nonoxenus. OCHOBHbIE IPUHIIUIIBI CTPOUTENBHON MeXaHuKu. Pabora
mexanuku. @opmyna |BHemHUX cuil. IloTenumansHas sHeprusa aepopmarnuu. OCHOBHBIE TEOPEMBI
Makcsena-Mopa cTpouTenbHOM MexaHuku. Popmyna MakcBeiuia-Mopa U ee BuA A
Pa3IMYHBIX PaCUYETHHIX cXeM. EquHuYHOE U rpy30BO€ COCTOSIHHUSL.
OmpenenieHne TUHEWHBIX M YIJIOBBIX NEPEMEIICHH B Oajakax ¥ pamax OT
Ornpenenenue CUJIOBOU Harpy3ku
9 nepemMeliennii B 6ankax u|ONpeaeeHne JIMHEWHBIX W YIVIOBBIX II€PEMEIEHHH, BBI3BAHHBIX CHIIOBOM
pamMax oT CUJIOBOM Harpy3koil. Breiuncienue wuHTerpasioB MakcBemia-Mopa ¢ OMOIIBIO
Harpy3Ku "mepemuoxkernus" omop. [lpasmwio Bepemaruna, ¢opmyna CumrcoHa,
(dbopMyIna Tpanenuu.
Ompezenenue nepeMenieHui 0T TEMIIEPATypHOTO BO3JEHCTBUSI U OT OCAIKU
Onpenenenue orop
MIEPEMEIICHUH OT o .
10 OmpeneneHue mnepeMenieHud OT TEIJIOBOTO BO3JCUCTBUSL (M3MEHEHHE
TEMIIEPATYPHOTO N N
2 patyp TeMreparypsl). OnpeneneHue MepeMeleHnid, BhI3BAHHBIX HEPaBHOMEPHOM
BO3JEHCTBHUS U OT OCAIKU N
0CaJIKOM OTOP YU HETOYHOCTHIO M3TOTOBJICHUS SJIEMEHTOB.
onop
CraTnuecku Crartuuecku HeoNpeaenuMble CUCTEMBI, UX CBOKCTBA. Mes Mmeroaa cui
13 HEONPEIETUMBIE CBoiicTBa cTaTUYECKH HEOMpeneTuMbIX cucteM. CTeneHb CTaTHYeCKOU
CHCTEMBI, X CBOMCTBA. |HeompeaenénHoctu. Mnes metona cun. OcHOBHAs cucTeMa U KaHOHUYECKHE
Nnest meTona cui YpaBHEHUSA METO/1a CHUIIL.
Pacuer crarndecku HEONpeASIUMBIX TNIOCKUX paM METOJIOM CHJI Ha JIEUCTBUE
CUJIOBOU Harpy3ku
Pacuer cratnuecku
Kanonndeckue ypaBHEHHsI METOJIa CHJI TIPH pacueTe Ha CHJIOBYIO HArpy3Ky.
HEONPEIeTUMBIX paM
14 METOIOM CIUI Ha Omnpenenenue kodpPuIeHTOB U cBOOOAHBIX uieHOB. [lopsmok pacuera
N a . METOZIOM CHJI. YYeT CUMMETPHUHU MPHU pacueTe MEeToaoM cui. OmnpeneneHus
NeficTBHE CUIIOBOM N
MepeMenIeHu B CTATUYECKU HEOIPEACIUMbIX CUCTEMAaX C MCIOJIb30BaHUEM
Harpy3Ku N N
py CTaTUYECKHU OTPEICTUMON OCHOBHOM CHCTEMBI METO/1a CHJI.
Pacuer pam MeTo10M CHIT Ha TeMIiepaTypHOE BO3/ICUCTBHUE B OCAIKY OTIOP
Pacuet pam merogom cun
Oco0eHHOCTH pacyeTa CTaTUYECKH HEONPESIMMbBIX CHCTEM METOOM CHII Ha
Ha TeMIlepaTypHOe o
15 TeMmreparypHoe  Bo3zeiicTBue.  OmpeneneHue  CBOOOJIHBIX  WICHOB

BO3JEHCTBUE U OCATKY
onop

KaHOHUYECKNX ypaBHeHHU. (OcoOEHHOCTH pacueTra METOJOM CHII Ha
HEPaBHOMEPHYIO OCAJIKy OMOp W Ha HETOYHOCTH U3TOTOBJICHHS.




Pacuer cratnuecku
HEONpeeTuMbIX GepM u

Pacuer cratuyecku HeONpeAETHMBIX (epM U NPOCTPAHCTBEHHBIX paM
METOAOM CHII
CreneHb CTaTHYECKOW HEONPEAETMMOCTH (epM U MPOCTPAHCTBEHHBIX PaM.

16 IPOCTPAHCTBEHHBIX paM (BBIOOp OCHOBHOM CHCTEMBI M COCTABICHME KAaHOHMYECKMX YPABHCHU.
METOAOM CHJI Ocobennoctu pacuera GpepM U MPOCTPAHCTBEHHBIX paM METOJIOM CHIL.
Wnes merona nepemeriennii. OCHOBHasl CICTEMa M KAHOHUYECKHUE YPAaBHEHUS
METO/1a NepeMeIIeHu I
Wnes metona Crenenb KHHEMaTH4ECKOW Heompenaenumoctu. OmnpeneraeHue yCHIUk o
nepemMenieHuii. OCHOBHasI |M3BECTHBIM IiepeMelieHusIM. Mnes merona nepememenuii. OCHOBHas cUCTEMa
17 |cucreMa M KAHOHHMYECKHE | KAaHOHMYECKHE YpaBHEHUsS MeroAa mepemenieHuid. OmnpeneneHus
ypaBHeHHs MeTofa  |Ko3dduuumeHToB M cBoOOAHBIX uieHOB. IlocienoBaTenbHOCTH pacueTa
repeMenieHu I MEeTOJIOM IepemelieHuii. CpaBHEHHE METOJOB CHUJ U IEPEMELICHUI.
[IpeumyiecTBa 1 HEAOCTATKU METOA IEPEMEILICHUIA.
Pacdet pam meTog0M nepeMelieHnil Ha JeHCTBUE CUIIOBOM HAarpy3Ku
Pacuer pam metonom |IIopsnok pacuera pam MeTonom nepememieHnil. OCHOBHas CHCTEMa METOJa
18 nepemMenieHnit Ha NepeMenieHu s pacyera IUIOCKOM pambl. COCTaBIIEHHE CHUCTEMBI
NelicTBUE CUIOBOIM  |KaHOHHMUYecKuX ypaBHeHWH. OmpeneneHue KOAIPQPHUIMEHTOB M CBOOOIHBIX
HATrpy3KH wieHoB. IlocTtpoenue smrop ycwimid B 3agaHHOM cucreme. lIposepku
pewienus. [Ipumepsl pacuera pam METOOM NEpEMELLICHUI.
Pacuer pam Merogom mnepeMelleHHd Ha TeMIEepaTypHOE BO3ACHCTBUE M
Pacuer pam meTogom  |ocanky omop
nepeMenieHnil Ha Pacuer mockux paM  METOJOM NE€pPEMEIICHUH Ha TeMIepaTypHOe
19 TeMIIepaTypHOE BO3JeHCTBUE. Pacyer IUIOCKMX paM METOIOM IEPEMEIIECHUN Ha JECHUCTBHE
BO3JIEHCTBUE U OCAIKy |HEPaBHOMEpPHOW ocaiku omnop. OCOOEHHOCTH KAaHOHUYECKUX YPaBHEHMH U
onop MOCTPOCHHS DMIOP HM3THOAIONMX MOMCHTOB B OCHOBHOW W 3aJaHHOU
cUCTEMaXx.
Hcnonb3oBaHne CUMMETpUM pacdyeTHbIX cxeM. OcobOeHHocTH pacyera
VIpoleHus Ipy pacyeTe |IPOCTPAHCTBEHHBIX PaM METOJJOM NEPEMEILCHU M
20 paM MeTo/I0M Pacuer pam MeTrogoMm mepememieHuil ¢ y4yetoM cuMMeTpuH. [ 'pynnupoBka
nepeMenienuii. Pacuer |HEM3BECTHBIX M pasjoxeHHWe Harpy3ku. CTeneHb KMHEMaTHYECKOM
IPOCTPAHCTBEHHBIX paM [HEONPEAENUMOCTH  NPOCTPAHCTBEHHBIX  pam.  OcHOBHasgs  cucTeMa.
Oco0eHHocTH onpesiesieHusl yCUINi B OCHOBHOM U 33JJaHHOM CHCTEME.
Matpuunas ¢popma metoja nepemerieHuid. [Ipsmoit MeTo )kecTKOCTH
Meron mnepememieHuii B (opme MPsSMOTO METOJa KECTKOCTH. THUIOBOM
CTep)KEHb M3TH0aeMoil CTepKHEBOM cucTeMbl (IUIOCKOW pamsbl). Matpuna
21 Matputinas Q)opMav JKECTKOCTH U BEKTOP HArpy3Ku Ui HM3rH0aeMoOro IIJIOCKOTO CTEpKHS.
METO/1a NIePEMEIICHHUH |y 1 .
pUlla UHJIEKCOB M COCTaBJIE€HHWE MATPUYHBIX YPAaBHEHHH IUIsI CHCTEMBI
n3rudaeMbIx crepskHeit. OOuit aropuT™ pacdeTa pam B MaTpuuHOM Gopme.
OcHOBHbIE TOJIOKEHUS. MaTpullbl KECTKOCTH CTEP>KHEBBIX KOHEUHBIX
aneMeHToB. OOLIUI alropuT™M CTATHYECKOrO pacuera METOJOM KOHEUHBIX
JJIEMEHTOB
OCHOBHBIE TTOJIOKEHUS, BUABI B (HOPMBI, TOCTOMHCTBA U HEJOCTATKH METO/Ia
KOHEUHBIX 73JieMeHTOB. KoOHeuHble 3JIeMEHThl M alMpPOKCUMHUPYIOUIUE
OcHoBbI pacyera ¢byaxkuun  (Qysakuu  hopmbl). TOYHOCTH, YCTOMYMBOCTH M CXOAUMOCTH
29 CTEPIKHEBBIX CHCTEM  [pemnenust. CTeneHn CBOOOIBI IS TUNIOCKOTO M MIPOCTPAHCTBEHHOT'O JIEMEHTA.

METOA0M KOHCYHBIX
9JICMCHTOB

ManI/IHBI KECTKOCTU JIA CTCPKHEBBIX 3JICMCHTOB C pPa3HBIMU CTCIICHAMMU
cB000bI. OCHOBHBIE COOTHOIIEHUS JJIsi KOHEYHOTO DJIEMEHTa M3rnbaeMoro
crepkHs. DopMHUpOBaHHE TIO0ATHPHOM MATPHUIIBI JKECTKOCTH W BEKTOpa
Harpy3Ku JUisl CTEP’KHEBOW CUCTEMbl. YUeT 3aJaHHbIX IPAHUYHBIX YCJIOBUH.
Cucrema pazpemialommx ypaBHeHMM U ee pemieHue. OnpeserneHne
BHYTPEHHUX YCUJIUH B




CTEep>KHEBOM 3JieMeHTe. OOLIMil alrOpuTM CTaTHYECKOTO pacueTa METOA0M
KOHEUHBIX 3JIEMEHTOB.

HNnes cmenranHoro
Meronaa. Beibop

Nnes cmemanHoro merona. BeiOOp OCHOBHOU CHCTEMBI M KaHOHHYECKHE
YpaBHEHUSA

23 OCHOBHOM cuctembl 1 |CMEIIaHHBIA METOJI pacyeTa CTaTHYECKH HEOIpeAesUMbIX cucteM. Wnes
KaHOHMYECKHUE cMeniaHHoro Meroaa. OCHOBHasi CHCTEMa M KaHOHUYECKHE YPaBHEHUS
ypaBHEHUS cMmeranHoro metoja. [lopsiiok pacyeTa cMEIIaHHBIM METOOM.
Pacuer pam cMelIaHHbIM METOAOM Ha JEHCTBHE CHIIOBOM HArpy3Ku
[IpuMeHeHne cMeIaHHOrO METOJAa K PacyeTy INIOCKUX U MPOCTPAHCTBEHHBIX
Pacuer pam cMemanubM |[paM. Bei6op ocHOBHOI cuctembl. CocTaBlleHHE KAHOHUYECKMX YPaBHEHHM.
24 | meromoM Ha neiictBue |CrocoObl BerYHcIeHUS KO3(DPUIIMEHTOB 1 CBOOOIHBIX YICHOB KAHOHUYECKUX
CUJIOBOM Harpy3Kku ypaBHeHUH. [locTpoeHue pe3yJabTHPYIOIIMX 3SMI0pP BHYTPEHHUX YCHIIHM.
JledopmaliioHHas u cTaTuyeckasi IpOBEPKH.
OcHoBHbIE MOHATHS AUHAMUKH COOpYKeHH. CBOOOAHbBIEC U BBIHYKICHHbBIC
KoJIeOaHHUsI CUCTEM C OJIHOM CTEIEHBIO CBOOOIBI
CBoOoiHbIE U OCHOBHbIE TOHATUSA M MPEAMET M3Y4YEHUs NUHAMHUKUA COOPYKEHUU. Buisl
BBIHYK/ICHHBIE JTUHAMHYECKUX HArpy3oK. YpaBHeHUs NuHaMHKH. CTEneHH CBOOOJBI Mace
27 Kosiebanus cucreM ¢ |cucTemMbl.CBOOOIHBIE KOeOaHUsI CUCTEM C OJIHOM CTENEHBI0 CBOOO/IBI.
OJHOM CTEIEHBIO JuddepeHnnansHoe ypaBHEHHE CBOOOIHBIX KOJICOAaHWH W €ro pericHHe.
cB00OOIBI OcHoOBHbIE XapaKTePUCTUKU CBOOOIHBIX KosneOanuil. OnpeneneHne Kpyropom
4acTOThl CBOOOJHBIX HE3aTyxaroluX KosiebaHuil. 3aryxarouue KojJeOaHus.
Jlorapudmuueckuit AeKpeMEHT 3aTyXaHUsl.
CB0OOOIHBIC U BEIHYKICHHBIC KOJIEOAHUSI CUCTEM C HECKOJIBKUMHU CTEIICHSIMU
CcBOOOIBI
CroGOMHbE 1 Cucrema ypaBHEHHMI CBOOOIHBIX KOJEOAHUN CHUCTEMBI C HECKOJIBKUMHU
BbIHYKICHHBIE CTENEHSMHU CBO6O,Z[BI.UB6KOBOC ypaBHEHHUE. BbI‘II/ISJ'ICHI/IG 4acToT u Gopm
cB00OOHBIX KosieOaHul. ['1aBHbIE POpMBI KOJIEOaHUI U UX OPTOTOHATIBHOCTb.
28 KOJIeOaHUS CHCTEM C .
HECKONBKIMH CTOlCHSMMU Z[I/I(b(i)epeHLlI/I%JIBHLIC yYpaBHEHHS  BBIHYXKJICHHBIX  KoJeOaHUl  mpu
CBOGOEI BHOPAIMOHHON Harpy3Ke ¥ MX PEIIeHHE TPH YCTAHOBUBIIUXCS KOJICOAHUSAX.
Kanonunueckue ypaBHeHUs ISl aMILTUTYI HHEPIIMOHHBIX cuil. OnpeneneHne
aMIUTUTY/T AUTHAMUYECKUX YCUIIUN MPU JEHCTBUN BUOPAITMOHHOM HATrPY3KHU.
Hcnonb30BaHre CUMMETPUU B 3a7a4ax AuHAMUKU. [IpubirmkeHHbIe criocoOb!
OTIpe/IeTICHUS YaCTOT
Pa3znoxenue CBOOOIHBIX KoseOaHui Ha CUMMETPUYHYIO u
VYhpouenus npu
29 CIIICHIH 32734 KOCOCI/IMMf:TpI/I‘IHyIO hopmBI. Onpe);'[eneHHe 4acToOT FJ'IaBHI)I)i dbopm
p kosebOanuil. PaznoxkeHne TMHaMUYeCcKOl Harpy3Kku. DHEPreTUYecKuit crocod
JUHHAMHIKH ompeNeJIieHUus] TEePBOM YacCTOThl CBOOOJMHBIX KOJEOAHUN CHCTEMBI C
pacnpeneneHHbiMu  MaccamMu. (Croco0 TpHUBENEHHBIX Macc. BpenHoe
BO3JICUCTBUE BUOPAIIMH U MEPHI IO €0 CHIKEHHUIO.
OCHOBHbBIE TIOHSTHSI TEOPUU  YCTOMUMBOCTU  CTEPIKHEBBIX  CHCTEM.
Crartnyeckuil METOJ pacyeTa Ha yCTOWYNBOCTh
OcHoBHble noHATUA.  |OcHOBHBIE TOHATHA. CTaTHYECKH cmoco0 pacyeTa Ha yCTOMYHUBOCTh
30 Cratnueckuii Meron |Kputepum ycroitumBoct paBHOBecus. KpuTtnueckuii mapaMeTp U pacyeTHas
pacuera Ha yCTOMYMBOCTH|MHA. OnpefeneHne KPUTUYECKUX CUII CTaTHYECKUM crocoboM. Crocob
HETIOCPEICTBEHHOTO WHTErpupoBaHus au(epeHInanbHOr0  ypaBHEHHS
MIPOJIOILHOTO U3TH0A.
Pacuer pam Ha yCTOMYMBOCTH METOJIOM NIEPEMEILICHHUIA.
p Bri6op ocHoBHOUW cucTeMbl. OTHOCHTENIbHBIC >KECTKOCTH W KPUTHUYECKHUE
 acHet pam Ha napamMeTpsl sl CKaTbiX cToeK. CocTaBlieHHE YpPaBHEHHSI YCTOWYMBOCTH.
31 | ycroituuBocTh B hopMme

METO/Ia MTepEMEIICHU I

Onpenenenre peakuuid B CBA3SX OCHOBHOI cuctembl. PemieHue ypaBHeHUs
YCTOMYMBOCTH CIIOCOOOM Mo160pa KopHs. OnpeaeneHne KpUTUYECKUX CHIT U
pPacUYeTHBIX JJIMH CKAThIX CTEPKHEH.




JlmHaMUYeCcKui U

OHepreTudyeckuil 1 JMHAMUUYECKUN METO/Ibl pacyeTa CTEP>KHEBBIX CUCTEM Ha
YCTONYUBOCTb.

32 |sueprerrueckuii metozp! [[Ipunmun Jupuxie. IlonHas noreHuuanbHas SHEPIHs YIPYrOd CHCTEMBIL.
pacuera Ha yctoiunBocts|PoOpMyna  ausd  onpeneneHus  KpuTHYecKod  cuiel.  IlomaTtme o
nehOpMaIMOHHOM PacyeTe pambl.
OO6ume monoxxeHust U Kiaccupukanus miactud. [lepememenus u ycunus B
OO61re nooKeHu .
IJIacTUHE
Pazpemaromme N
33 [Tepememienust 1 aedopManuu B TUTaCTHHE. BhIpakeHHWe HaANpsOHKEHUH WU
ypaBHEHUSA U3ruda N
ycuJIui B IiacTuHe yepes nporudsl. Juddepennumansuoe ypaBHeHre uruda
TOHKHX TUTACTHH
IUTACTUHBI.
Juddepennmanbaas 1 BapuaioHHasi IOCTAaHOBKU 33/1a4K U3rH0a IIaCTUHBI.
Mertoapl perieHus
[TocTaHOBKM U METOIBI .
KpaeBas 3amaua s audgepeHIHaIbHOr0  ypaBHEHUST  M30THYTOM
34 | pemenwus 3ama4 u3ruda
MOBEPXHOCTU IUIACTUHBI. BapuanuoHHas TOCTaHOBKA 3aJayd U3ruda
IJIACTUH . .
wiacTUHbl. DYHKIMOHAT TMOJHOW MOTEHUMAIBbHOM »SHepruu aedopManuu
IJTACTUHBI.
MeTto KOHEUHBIX 371€MEHTOB. OCHOBHBIE MOJNOXKEHUS MeTona. KoHeuHble
3JIEMEHTHI M3ru0aeMol MIACTHHBI. AJITOPUTM pacdyera METOAOM KOHEUYHBIX
AJIEMEHTOB.
35 Pacuer miut MetogoM |OCHOBHBIE — TOJIOKEHUSI M CyTh  MeTOJa KOHEYHBIX  DJIEMEHTOB.
KOHEYHBIX JIeMEHTOB |[IpsIMOYTONBHBI KOHEYHBIH 3JEMEHT u3rubaeMoil TuracTuHbl. OCHOBHBIC
COOTHOILEHUS NI KOHEYHOrO 3JIeMEHTa IMIacTUHbL. [locienoBaTenbHOCTD
pacuera METoJIOM KOHEUHBIX 1eMeHTOB. OcobeHHocTu npuMenenuss MKD k
pacuery IUIHT.
OO01mme monoXKeHus: 1 OCHOBHBIE TOHATHS. [leopmanuu U ycuins B TOHKUX
OO61re noIoXKeHus o
o0osioukax. YacTHbIe TEOPUH pacuyeTa TOHKHX 000JI04eK
pacuere TOHKUX
OcuoBHbIe TOHATHS U onpeaeneHus. Kinaccudukamnus odomouek. Onucanue
36 o0osouek. YacTHble 9
noBepxHocTU. KpuBonnHeitHas cuctema koopauHar. [edopmarnuu u ycunus
TEOpUHU pacyeTa TOHKUX o
5 B TOHKHMX 00o0j0uykax. CBs3b HaNpsKEHUH € BHYTPEHHUMH YCUIIHSIMHU.
000J104€eK
YacTHble TEOPUH pacueTa TOHKUX 000JI0YEK.
Pacuer ToHkux monorux oOosiodyek. OOIIHME CBEIEHUS O METOJaX pacdera
Pacyer ToHKHX MONOTHX
o0oJoueK
obonouek. OO0mIHe . .
HamnpsbkenHoe cocTositHue MOJorodl 000J04KH. [ HMMOTE3hl TEXHHUYECKOM
37 | cBemeHUs O YMCIEHHBIX .
TEOpPHH TOHKUX oOoJouek. Jlehopmaru 1 ypaBHEHHs paBHOBECHUS TOJIOTOM
METOJIaX pacuera .
2 P oOonouku. Paspemaromias cuctemMa ypaBHEHMH W TpaHUYHBIE YCIIOBHS.
000J104€eK
YucneHHble METO/IbI pacueTa 000JI0YEK U UX CpaBHEHHUE.
[TpuMeHeHNEe MeTO/1a KOHEUHBIX JIEMEHTOB K pacdeTy 000J04YeK
[IpuMenenue MeTona |BapuanuMoHHas  IOCTAaHOBKAa — 3aJa4d  pacyeTa  TOHKMX  00OJIOYEK.
38 | xoHeunsIx emenToB K |[IpenmymiectBa u Hegoctatku MKD. Turbl KOHEUHbIE 3JIEMEHTHI IS pacyeTa

pacyeTy 000J09eK

obonouek. Ocobennoctu npumeHeHnss MKD k pacuety o0onouexk.

5.3. [IpakTueckue 3aHATHS

HanmenoBanue pasaciia

1?/(?1 M TEMBI PAKTHUCCKHIX HauMeHOBaHUE ¥ COJEPIKAHUE TIPAKTUYECKUX 3aHSATHI
3aHATHUIH
PacueT MHOTOIPOJIETHBIX IIAPHUPHO-KOHCOIBHBIX OAIOK
Meuoronponerasie  |KuHemarmuecknii aHamu3. ITocTpoeHne MOITaXHBIX cxeM. OmpenerneHue
2 | mapHMpHO-KOHCONBHBIE |PEAKUMI BO BHYTPEHHMX M BHEIIHHX CBSI3iX. IIpoBepka ONpejeneHus
Oanku peakuii. OnpeseneHre BHYTPEHHUX CHJI M HOCTpoeHue smop. [IpoBepka
TIOCTPOEHHMS DITFOP BHYTPEHHUX CHIL.
MEHOTOIHCKOBBIE Pacuer NpOCTHIX M TPEXUIAPHUPHBIX paM, TPEXIIAPHUPHBIX apoK, pam C
3 | crepxuesble cucTempl. |3AMKHYTBIM KOHTYPOM

TpexmapHUpHBIE paMbl

OHpCIleJ'ICHI/IC pCaKI_[I/Iﬁ U BHYTPCHHUX yCI/IJ'II/Iﬁ B OJHOJMUCKOBEIX U




JIBYXIMCKOBBIX 0€3pacropHBIX pacyeTHBIX cxemax. OmnpeneneHne peakuui u
BHYTPEHHUX YCUJIMW B TPEXIIAPHUPHBIX pamax. OmnpeneneHue peakuui u

U apKu BHYTPEHHUX YCWJIMH B CEUEHMSIX TpeXIIapHUpHOW apku. OmnpeneneHue
peakuii 1 BHYyTPEHHUX YCUIIMN B paMax C 3aMKHYTBIM KOHTYpPOM.
OnpeneneHue yCWIMA B CTEPKHSAX IUIOCKHX (epM aHAIUTUYSCKUM U
rpaduyecKuM MEeTOJaMu
Crartuuecku [IpoBepka yciOBHII TEOMETPUYECKOW HEM3MEHSEMOCTH IUIOCKUX (epM.
4 | onpemenumslie miockue |YacTHble ciaydaun paBHOBecus y3a0B (epM. IIpumeHeHHe aHaIMTHYECKHX
dhepmbl CrocOOOB ONpEIEICHNUsS YCWIHA B CTEpXKHSIX (epM: BBIpe3aHUs Yy3JI0OB U
CKBO3HbIX ceueHuil. [locTpoeHne nauarpaMmbel auarpammbel Makcsesa-
Kpemonsl.
[TocTpoeHnue MUHUN BIMSIHUA PEAKIMHA M YCUIIMA B MPOCTHIX W IIAPHUPHO-
.. |KOHCONBHBIX OanmKax
JInHny BvsHUS peakiui . . .
- |lloctpoenue nuHMI BIMAHUA peakUuMid W ycuiauil B Oankax Ha JBYX
5 | ¥ BHYTPEHHUX yCUIIUH B .
BAMKAX 1 DAMAX HIAPHUPHBIX OMOPAX U B KOHCOJIbHBIX Oankax. [loctpoenue nuHuii BIUSHUS
p peaKkuuii ¥ yCUJINA B MHOTOMPOJIETHBIX IIAPHUPHO-KOHCOIBHBIX OaKax.
OnpeneneHne peaklMii U yCUJIMI MO JTUHUSAM BIIUSHUS
Omnpenenenue peakuuii u |OnpeneneHne peakuuil U yCUIMK OT 3aJaHHOM HENOJIBUKHOM HAarpy3KH IO
6 | BHYTPEHHMX yCUIIMii 10 [IMHHAM BiaMsHua. OnpeneseHre HEBBINOJHOIO IIOJIOXKEHHS IIOJBHKHOM
JTUHUSAM BIHUSHUS CUCTEMBI CBsI3aHHBIX cujl. OmnpeneneHrue HauOOJBIINX 3HAYEHUN peakluid u
YCWIHMM OT NOJABUKHOU HAarpy3KHU.
. |TTocTpoenune nuHuil BNUSHUS YCUITUN B CTEPKHIX MPOCTHIX hepm
JluHuu BIUSIHUS yCUITUH I . . o . .
OCTpOCHUE JIMHUW BIUSHUSA PEAKIIUN U YCHIIMM B TIPOCTOM 0aouHoit pepme.
7 B CTEPIKHAX IIIOCKAX |1y . . . .
(bepn OCTPOCHHUE JIMHUN BIUSHUS PEeaKIUi U YCUIIMI B KOHCOJIBHOH (epme.
Omnpenenenre nepeMenieHnil B MapHUPHO-CTEPKHEBBIX CUCTEMaxX U depmax
OCHOBHBIE MPUHIIHIIBI U .
. |EAMHUYHOE W TpPY30BO€ COCTOSIHUSI TMPU OIPEACIICHUHU TEePEeMEIIeHU B
TEOPEMBbI CTPOUTEILHON .
8 [IApPHUPHO-CTEPKHEBBIX cucTeMax U ¢epmax. Pacuer mepemernienuii y3nos
MexaHuku. dopmyna (bepmsI
Makcgemna-Mopa ’
Omnpenenenue Omnpenenenue nepeMenieHui B 6aakax U paMax oT BHEIIHEH Harpy3Ku
9 nepemelenuii B 6ankax u|OnpeneneHne TMHEHHBIX M YITIOBBIX NEPEMEIICHUM B OalkaX U IJIOCKUX
pamax oT cuoBoii  |pamax no ¢gopmyne Makcsenna-Mopa. Onpenenenye B3aMMHbIX JTUHEHHBIX U
Harpy3ku YTJIOBBIX MEpEMEIIEHUH.
OrnpezeneHue nepeMenieHuit 0T TEMIIEPATypHOTO BO3JEHCTBUSI U OT OCAIKU
Ornpenenenue onop
MEePEMELICHUH OT o .
10 TeMIEbATVPHOLO Ompenenenue mnepeMenieHnid OT TEIIOBOTO BO3JCUCTBUS (M3MEHEHHE
-MITepatyp Temreparypsl). OnpeneneHue MepeMeleHnid, BhI3BAHHBIX HEPaBHOMEPHOM
BO3JIEUCTBUS U OT OCAAKU .
0CaJIKOM OTIOp U HETOYHOCTHIO M3TOTOBJICHHUS YJIEMEHTOB.
or10p
Pacuer MeTo1OM CHIT CTaTHYECKU HEOTPEIECTUMBIX TIIOCKUX paM
Br160p OCHOBHO#1 CUCTEMBI U COCTaBJICHHE KAHOHMYECKUX YPAaBHEHUI MeTO/1a
Pacuer cratnuecku
COTDEICTHMEIX DaM CWJI TIpPU pacyeTe Ha CUJIOBYIO Harpysky. Ompexaenenue ko3hpuUIHUEHTOB U
H .
P P cBOOOAHBIX uieHOB. [locTpoeHne SmOpsl MOMEHTOB B 33JaHHON CHCTEME.
14 METO/IOM CHJI Ha
CHCTBIE CHTOBOR [TocTpoeHue smrop TOMEPEYHBIX W MPOAOIBHBIX cwil. [ledhopmarmonHas
HCTBHE CHIIOBOM
a MPOBEPKA U CTaTUYECKas MPOBEPKA paMbl. Pacuer pam METO0M CHUJI C yUETOM
Harpy3ku .
Py cumMeTpuu. OmnpeneneHuss MepeMenieHuH B CTaTHYECKU HEOIMPEaeTNMbBIX
pamax.
Pacuer mimockux paM METOJI0M CHII Ha TEMIIEPATypPHOE B WCTBHE U K
Pacter pam MeTOIOM CHT acyeT IJIOCKUX paM METOJ0M CUJI Ha TEMITEpATypHOE BO3JAEHCTBHE U OCAJIKY
I
15 Ha TeMIepaTypHOe OLOp

BO3JICUCTBUE U OCATKY

Bb160p OCHOBHOM CHUCTEMBI M COCTaBJIEHHE KAaHOHUYECKUX ypaBHEHUI




or1op

METOJla CHUJI IpU pacueTe Ha TeMmIepaTypHoe BozaeiicTBue. OnpeneneHue
CBOOOJHBIX UIEHOB KAaHOHUYECKUX YypaBHeHHMH. Pacuer meromom cun Ha
HEPaBHOMEPHYIO OCaJKy OIIOP.

Pacuet cratnuecku
HEONpeneTuMbIX GepM u

Pacuer npocTpaHCTBEHHBIX paM METOA0M CHIL
Bb160p OCHOBHOI1 CUCTEMBI U COCTaBICHHE KAHOHUYECKUX YPAaBHEHUI METO/1a
CWJI JJs INPOCTPAaHCTBEHHOM pambl. COCTaBIEHHE U PELIEHUE CUCTEMBI

16 .
IPOCTPAHCTBEHHBIX paM |KAHOHUYECKMX ypaBHeHMdA. IlocTpoenune smropel MOMEHTOB B 3aJaHHOM
METOAOM CHJI cucreme. IlocTtpoeHue oHo0Op NONEPEUYHBIX U MPOJOJBHBIX  CHIL
JHedopmaronHas npoBepKa U CTaTU4YecKas IPOBEPKa PAMBI.
Pacyer opuH pa3 KHMHEMaTH4EeCKHM HEONPEIEIMMOM paMbl METOAOM
Wnes metona MepeMEIICHU N
nepemeniennii. OcaoBuast|ONpeneneHue CTENEHH KHHEMAaTHYECKOHM HEONpeneluMocTH.  Beibop
17 |cucreMa u KaHOHMUYECKHE|OCHOBHOM cHCTeMbl MeToaa mepemelieHuil. CocTaBieHHUE U pElICHHE
ypaBHCHHS METOJa  |KAHOHMYECKOro ypaBHEHMsA. IlocTpoeHme SmIOpbl MOMEHTOB B 3aJaHHOM
IepeMeIeHU I cucreme. IlocTpoeHue 3mop nonepeuHbiX U MpoAoabHbIX cuil. Cratnueckas
IIPOBEPKA pacyeTa.
Pacuerbl miiockux pam METOAOM NEPEMELICHUI Ha CUIIOBYIO Harpys3Ky.
Pacuer pam metozom |Pacuer oguH M IBaXAbl KHHEMATHYECKH HEONPEAEIUMON PaMbl METOIOM
18 HepeMEILCHH Ha nepemenieHuil. Bpibop ocHoBHOU cuctembl. (CocTaBieHHUE CHUCTEMBI
JICHCTBUE CUIOBOI  |KaHOHMUYecKuX ypaBHeHUHl. OmnpezneneHue Kod(GGHUIMEHTOB M CBOOOTHBIX
Harpy3Ku yieHoB. [locTpoeHue »smwop ycwinii B 3agaHHOM cucteme. lIpoBepku
pewenus. [Ipumepsl pacuera pam METOLOM IIEPEMELLEHUI.
Pacyer minockux pam METOOM NEPEMEIEHUI HA U3MEHEHUE TEMIIEpaTyphl U
Pacuer pam metonom
. 0CaJIKy OIOp
nepeMenieHni Ha .
19 [Ipumep pacuera OguH pa3 KUHEMATUYECKU HEONPEAESIUMON pamMbl METOA0M
TEMIIEPATYPHOE .
epatyp IepeMeleHnil Ha Hu3MeHeHue Temreparypsl. [lpumep pacuera onuH pas
BO3JICHICTBUE U OCA/IKY . .
KMHEMAaTUYECKU HEONPEICIMMON pamMbl METOAOM IEPEMEIICHUNA Ha OCAIKY
o110
p OTIOPBI.
y Pacyer miockolf paMbl METOAOM NEPEMELICHHM € YYETOM CHUMMETPHUHU
I HUS IIPU pacuer .
pote PH pactere pacueTHOM CXxeMbl
pam MeTo10M
20  p ITocTpoenue 31mop U3rndALIMX MOMEHTOB, TONIEPEYHBIX U MPOJOIBHBIX CHUIT
nepemenieHuil. Pacuer
cpemMetle CI°T g kunemarmuecku HEOIIPEICTUMBIX CHUMMETPUYHBIX paMax METO/I0M
IPOCTPAHCTBEHHBIX PaM .
NepeMEILEHU .
IIpumepsl cocTaBneHUsT MaTPUUYHBIX YPaBHEHMH METOAA MEPEMELICHUN s
IJIOCKHUX paM
CocraBiieHne MaTpHIl )KECTKOCTH, BEKTOPA Harpy3Ku, MaTPUILIbI HHAECKCOB AJIs
CUCTEMBI CTEpXKHEH IUIOCKOM pambl. Pa3MelleHHe JIOKaJbHBIX MAaTpHI]
21 Martpuunas popMa  [KECTKOCTM U BEKTOPOB HArpy3Kd OTIEIbHBIX CTEpXHEH B TIJI0OANbHBIX
METO/a TIEpEMEIICHUI |MaTPHIIE U BEKTOPE HATPY3KH. YUET y3JI0BOM Harpy3KU M ONOPHBIX CBS3EH B
CTepkHEBOM cucrteme. OmpeneseHne y3JI0BBIX NMEPEMEIEHUN U YyCHWIMHM B
cucreme. Ilpumepsl cocTaBieHHS MaTPUUHBIX YpPAaBHEHUH U CUCTEMBbI
paspelaruX ypaBHEHUN Ul IIJIOCKON paMbl C HCIIOJIb30BaHUEM MaTkaza.
Pacuer cTep>kHEBBIX CUCTEM METO/I0M KOHEUHBIX AJIEMEHTOB
CrepxHeBble KOHEUHBIE JIEMEHTHI (epMbl U MII0CKOH pambl. Dopmyna ams
MaTpPHUILIBI JKECTKOCTH CTEP>KHEBOT'O 3JIEMEHTA IJIOCKOW pambl, BBIYUCICHUE
OcHOBEI pacueTa N
KOX(QQHUIUEHTOB MaTpullbl kecTKocTH. DopmupoBaHHE TI00aTBHON
CTEPKHEBBIX CUCTEM o
22 MaTpULIBl JKECTKOCTH M BEKTOpa HAarpy3Ku Jjsi CTEpKHEBOW CHUCTEMBI.
METOJIOM KOHEYHBIX .
Marpuia npeoOpa3oBaHus KOOPAWHAT. YUeT 3aJaHHbIX TPAHUYHBIX YCIOBHH.
JJIEMEHTOB .
OnpeneneHre BHYTPEHHUX YCUJIMM B CTepXKHEBBIX 3jemeHTax. [lopsmox
pacuera CTepKHEBOW CUCTEMBI METOJIOM KOHEUHBIX 3JIEMEHTOB.
93 Wnes cMemanaoro  |BbIOOp OCHOBHOM CHCTEMBI CMEIIAHHOTO METOAa U COCTaBJEHHE

MeTojia. Beibop

KaHOHMYECKUX YPABHEHUM.




OCHOBHOI CUCTEMEI U
KaHOHHUYECKUE
YpaBHEHHUS

Omnpenenenne yuciia HEM3BECTHBIX U BBHIOOP OCHOBHOM CHCTEMbI CMEILIAHHOTO
Merona.  CocraBieHMe  KaHOHWYECKMX  ypaBHEHMH.  Bpluucienue
KOA(QQHUIUEHTOB U CBOOOJHBIX WieHOB. llocTpoeHHe pPe3ynbTUPYIOMINX
3MIOP.

Pacuet pam cmemanabIM

Pacuer miockux v MpoCTpaHCTBEHHBIX PaM CMEIIAHHBIM METOI0M
BbiOop OCHOBHOM cCHCTEMBI CMEIIAHHOTO METOJa JUIsl IUIOCKOM |

24 | meronoM Ha nelicTBue [MpocTpaHCTBEHHOM pambl. CocTaBieHHE KAHOHUYECKUX  YPABHEHHIA.
CHUJIOBOM Harpy3ku  |Beumcnenne kxo>duuueHToB M cBOOOAHBIX  uieHOB. IlocTpoenue
PE3YIBTUPYIOLIUX S0P BHYTPEHHUX YCUITUH.
Pacuer cucreM ¢ 01HOM cTeneHbIO0 CBOOOIbI HA CBOOOIHBIE U BHIHYKICHHbBIC
KoseOaHus
OmnpeneneHne KpyroBol 4aCTOTBI CBOOOTHBIX KOJIeOaHUN CHUCTEMBI C OTHOU
CBoOOaHBIE U CTeTeHbI0 CBOOOMABI. OmpeseneHue CTENEeHW CBOOOIBI TOUYCYHBIX MAacc.
BBIHYXJICHHbIE OnpeneneHne MNOJATIMBOCTH PACYETHON CXeMbl. BpluncieHue KpyroBowu
27 KOJICOAHUsS CUCTEM C  [4acTOThI, TepHoJa KoyiebaHWd, dYacToThl KoneOaHuid. BoIiHYXIEeHHBIC
OJIHOM CTEIEHbIO KoJe0aHusl CUCTEM C OJJHOM CTeneHblo cB0OO k1. [locTpoenue nunamudeckon
CBO0OIBI SMIOPHI U3ruOAIONIMX MOMEHTOB OT BHOpAlMOHHOW HArpy3ku B CHUCTEME C
OIHOM  cremeHpl0  cBOOOAbL.  Mcmonb3oBaHue JTUHAMHYECKOT O
ko3¢ (UIMeHTa M KAHOHMYECKOTO YPaBHEHUS ISl aMILUIATY 16l MHEPIUOHHON
CHJIBIL.
Pacyer cucreM ¢ HECKONbKMMHU CTEMEHSMHU CBOOOABI Ha CBOOOIHBIC U
BBIHY’KJICHHBIE KOJICOAHUS
Omnpenenenue 4actoT U (HopM CBOOOTHBIX KOJIECOAHHMM CHUCTEMBI C JABYMS
CBoOoiHbIE U CTeTeHSIMH CBOOOJBI. OmpeneneHue CTEeHU CBOOOIBI COCPEIOTOYCHHBIX
BBIHYKJICHHBIC Mmacc. CocTaBlieHHEe ONpeaeNuTeNs YacTOT. BpIuncieHne 4acToT U MepruoioB
28 KoJIeOaHUs CHCTEM ¢ |cBOOOIMHBIX  KoseOanuil. IlocTtpoenne rinaBHBIX (opM  KoJeOaHHIA.
HECKOJIbKUMH CcTereHsIMH |[luHaMuueckuid pacueT IUIOCKOM paMbl Ha BHUOPALIMOHHYIO HAarpys3Ky.
cB00OOIBI CocraBiieHHe U pelIeHWEe KAHOHUYECKUX YPaBHEHUW JUISI aMIUIUTY]
WHEPLHUOHHBIX CHUJI MPHU JEHCTBUU BUOpanmoHHOH Harpy3ku. [loctpoenue
JTUHAMAYECKOW SMIOPHI U3THOAIOIIMX MOMEHTOB M (DOPMBI BBIHYKICHHBIX
KoJieOaHuH.
Omnpenenenre 4acToT CBOOOTHBIX KOJeOaHUI CUMMETPUUHBIX CUCTEM
YTpOWEHUs NP Paznoxxenne koneOaHUM CHUMMETPUYHOM CHCTEMbl Ha CHUMMETPUYHYIO U
29 pelichii 3alat KOCOCUMMETpHUHYIO (GopMbl. OmpeaeneHue 4acTOT CBOOOJHBIX KOJIeOaHHiA
AMHAMUKH CUMMETPUYHOM TIJIOCKOM paMbl.
OcHoBHble noHATUA. CTaTHYECKHH CITOCOO pacyeTa Ha YCTOWYUBOCTb.
OCHOBHBIE OHSTHS. 0 .
. MpeAeIeHNEe KPUTHYECKOM CHJIBI Ha OCHOBE CTATUYECKOIO KPHUTEPHUS.
30 CTaTquCKHHVMeTOH Pemenue 3amau ompenesieHHs KPUTHUYECKOM CHIIBI JUISI CUCTEM C OJHOM
pacteTa Ha yCTOHIUBOCTD | 1o pop 1o crOGOIBL.
Pacuer miiockoit pambl Ha yCTOMYMBOCTH METOJIOM IIEPEMELLIEHUN
Bri6op ocHoBHOUW cucTemMbl. OTHOCHTENIBHBIE >KECTKOCTH U KPUTHUYECKHUE
Pacuer pam Ha nmapameTpsl sl CKaTbiX CToeK. CocTaBlieHHE YpPaBHEHMSI YCTOWYMBOCTH.
31 | ycroituuBocTh B hopme |OnpenencHne peakuyii B CBA3AX OCHOBHOM CUCTEMBI. Pemenue ypaBHeHus
METO/Ia TIepeMENIEHHH  [yCTOHUMBOCTH criocoboM noabopa kopHs. Mcrnonabs3oBaHue mporpaMMsl i
pacdeTa paM Ha yCTOWYUBOCTh.BBIYMCIICHHE KPUTUUECKUX CHJT U PACUETHBIX
JUIMH C)KaThIX CTEPIKHEH.
. OnpezeneHne KPUTUUECKUX CUJI JUISI CTEPKHEBBIX CHCTEM HHEPreTUYECKUM
HHHaMquCFHH Hu METOZIOM
32 |sHepreTUYecKuii MeTOIbI

pacuera Ha yCTOMYMBOCTD

PemreHne 3amad 1o ONPENENICHUIO KPUTHUYECKUX CHII IS OTACIBHBIX
CTEP’KHEW U MPOCTEUIINX paM S3HEPreTUIECKUM METOOM

33

OO011e mOJI0KEHUS.
Paspemaronue
ypaBHEHHUS U3ruda
TOHKHX IIACTUH

Pemenue 3anay u3ruba npsMoOyrojbHbIX MIACTUH

DneMeHTapHble Cilydyad M3ruba miacTuH. PemieHue mnpsMoil M oOpaTHOM
3ajaun n3ruba muactuH. O pacdyere OpTOTPONMHBIX IUIACTUH U IUIACTHH Ha
yIIPyroM OCHOBAaHUU




ITocTaHOBKYM M METOIEI

Pemenue 3amay n3ruba riacTuH NpuOIMKEHHBIMA METOJaMHU
Pacdyer mimacTMH METOIOM KOHEYHBIX pa3HocTed. KoHEYHO-pa3HOCTHBIN
omepatop U EepeHINATLHOTO YpaBHEHUS U3ruda. YueT TpaHuIHBIX

34 | pemenns 3agay usrnba |ycioBui. Beruncienue BHYyTpEHHHUX YCHIMI M HanpskeHUi. Meron by6HoBa
IUTaCTHH — Tanepkuna. OcCHOBHbIE MOJOXEHUs MeToAa. basucHble QyHKIMM.
Bapuanuonno-pa3HoCTHbIN MeTOJ. Pa3HOCTHBIN omepaTop BapHAIlMOHHOTO
ypaBHeHus. Meron Putna — Tumorenko.
Pacdyer miacTuH METO/IOM KOHEYHBIX 3JIEMEHTOB
35 Pacyer mumt meTonom Pacuer mauThl METOJOM KOHEYHBIX AJIEMEHTOB C MOMOIIBIO MPOrpaMMHO-
KOHCHHBIX SMCMCHTOB |1y criirenbHBIX CpencTB
Pacuer TOHKHX mOJIOTHX HpI/I6JII/I>KeHHOG peICHUC 3a1a4 TCOpUHr o0oItoueK
o0osouek. O0mume Pacuet o0omouek ¢ ucronb3zoBanueM [IBK "SCAD" uin "LIRA". PacuerHas
37 | cBeneHUs 0O UMCIEHHBIX |cXeMa 000JOYKH. 3aJlaHhe CHCTEMbl KOOPAMHAT, YPAaBHEHMSI MOBEPXHOCTHU
METOJAX pacueTa 000JI04KH, TPaHUYHBIX ycI0BUA. Harpyska u npoBeaeHue pacuera.
000110U€eK
[IpumeneHre MeTo1a KOHEUYHBIX 3JIEMEHTOB K pacyeTy 000JI0UeK.
ITpumenenne merona |IIpoBenenue pacuera odonouxu B IIBK "SCAD Office" unu "Jlupa- CAIIP".
38 | xoHeuHsbIx aniemenToB k |Co3/1aHNE MOBEPXHOCTH 000JIOUKHU, TEHEPAINS KOHEYHO- JIEMEHTHON CETKH.

pacuery 000JI0U€EK

3amanue TpaHUYHBIX yCIOBUH, Harpy3ka. [IpoBenenue pacuera. M3yuenue
TEOPETUYECKOr0 MaTepuasa 1o Teme.

5.4. JJaboparopHbie pabOTHI

HaumenoBanue paznena

No
o/ | A TeMB 1ab0paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
paboT
OnpezneneHyue nepeMeNIeHUH B MApPHUPHO-CTEP’KHEBON CHCTEME OIBITHBIM
Ornpenenenue
o IMyTEM U aHAJIUTUYCCKU
nepeMeleHuii B 0ankax u . .
9 . OmnpezneneHue nepeMelIeHUH B IAPHUPHO-CTEP’KHEBON CUCTEME OIBITHBIM
amax OT CHJIOBOM
p nyreM. CpaBHEHHE MOTYYEHHBIX PE3YJIbTaTOB C AHATUTUYECKUM PELLICHUEM.
Harpy3ku
Pacuer mmrockon paMbl METOJAOM KOHCYHBLIX J3JICMCHTOB C IIOMOLIBIO
OcHOBBI pacyera IPOTPaMMHO-BBIUUCIIUTENIBHBIX CPENICTB
29 CTCPXKHCBBIX CUCTEM BBO)I paC‘IGTHOﬁ CXEMbl U HUCXOJHBIX MAHHBIX IJId BBIMIOJIHCHUA pacyeTa

METOJOM KOHCYHBIX
9JICEMCHTOB

IUIOCKOM pamMbl METOJIOM KOHEYHBIX JIEMEHTOB C IOMOIIIBIO BEIYUCIUTEIBHOM
nporpammel. [IpoBesieHue pacuera u aHaJIu3 MOJTYYEHHBIX PE3YJIbTATOB.

5.5. CamocrositenpHas paboTta o

OyJaromuxcs

Ne | HaumeHnoBaHue pazaena .
ConeprxaHue caMOCTOSATEILHOU paboThI
/0 | AUCUUTUIMHBI U TEMBI
PacueTHas cxema u ee KHHEMAaTHYECKUI aHAIU3
Pacyernble cxempl  [PacueTHast cxema coopykeHMsI M ee diaeMeHThl. KuHeMmartnyeckuil aHanus
1 COOPYKEHHI, UX pacueTHbIX cxeM. CteneHb cB0001bl. HeobxonumMoe 1 10CTaTOYHOE YCIIOBUE
KMHEMAaTUYECKUI aHaIu3 [[EOMETPUUECKON HEM3MEHAEMOCTH. M3ydeHne TeopeTHYecKkoro Marepuaina
0 TEMeE.
3amaga 1.1. OnpeneneHue BHYTPEHHUX YCWIMM B IIAPHUPHO-KOHCOJIBHOMN
Oasnke
Kunemarndeckuil aHanu3 3aJaHHOM CUCTEMBI U IIOCTPOEHHUE IOATAKHOU
MHoronpoJieTHbIE CXEMBI IIAPHUPHO-KOHCOJIBbHOU Oanmku. OmnpeneneHne peakiud B CBSI3SIX OT
2 | mapHUpPHO-KOHCOJIbHBIC |33JAHHOM HArpy3Kd M IPOBEpKAa IPABUIBLHOCTH OIPEAECIICHUS ONOPHBIX
Oanku peakuuii Mo YCJIOBHIO PAaBHOBECHS BCEH pacueTHOM cxembl. IlocTpoenue

SMIOPHl  TMOMEPEYHBIX CHJI M M3TUOAIONINX
MIPaBUJIBHOCTH TOCTPOECHHUS DJMIOpP BHYTPEHHHX
TEOPETUUECKOr0 MaTepUaila 1o TeMe.

MOMEHTOB.
YCHIIMI.

IIposepka
N3yuenune




MHOroaucKoBbIE
CTEPKHEBBIE CUCTEMBI.

3anava 1.2. Onpenenenre BHyTPEHHUX YCUIIMH B MHOTOJIMCKOBOM pame
Kunematnueckuii aHanu3 3alaHHON cXxeMbl pambl. OmnpeiesieHue peakiui B
ONOPHBIX CBA3SX OT JNEWUCTBUSA 3aJaHHOW HArpy3KW. PacKpbITh 3aMKHYTBIN

3 KoHTYp. IlocTpouTh >mIOpHl K3rHOAIOMIMX MOMEHTOB, IIONEPEYHBIX U
TpeximapHupHbIEe pamMbl U
IIPOJOJBHBIX cuil. ITpoBepka IpaBUIBHOCTU MOCTPOEHHUS S0P BHYTPEHHUX
apKu .
p YCWINI II0 YCIOBHUSM PAaBHOBECHUS Y3JI0B paMbl. M3yueHue TteopeTndeckoro
Marepuaa 1o TeMe.
3amada 1.3. OnpezenieHne yCHIIHI B CTEP)KHAX 0aouyHOM (hepMbI
AHanmu3 TEOMETPHUYECKOW HEM3MEHSAEMOCTH 3a/laHHOW CXeMBbl (epMBlI.
Cratuuecku OnpeneneHne ONOPHBIX pEaKUUMUW M YCWIMH B CTEPXKHAX 3alaHHBIX
4 | ompenenuMeble UIOCKUE |[TAHENIEH,0T JEHCTBUSA BEPTUKAAbHOM Harpysku. IIpoBepka mnpaBuIIbHOCTHL
(bepMbI OIIpENIeJICHUs] YCUIMHM 1O YCJIOBHMSIM PAaBHOBECHS BBIPE3AHHOIO y3Jja JUO0
oTcedeHHOU JacTu (pepmbl. M3ydueHne TeopeTHuecKoro MaTepuaa 1mo TeMe.
3amada 1.4. PacueT mapHUpPHO-KOHCOIBHOM OaNKK Ha MOABIKHYIO HATPY3KY
JInnvu Baustaus peakuuii [[IocTpoeHne IMHMK BIUSHUSA OXHOM M3 ONOPHBIX PEAKUUA U BHYTPEHHMX
5 | ¥ BHYTPEHHUX YCHIIWi B |YCHIMM B 3aJaHHOM CEYEHHMU MHOIOIPOJETHON IIAPHUPHO-KOHCOJILHON
Oasikax u pamax Oanku. M3ydyeHue TeopeTHuecKoro Marepuaa 1no TeMe.
3amaua 1.4. PacueT mapHUpPHO-KOHCOIBHOM OaKK Ha TOABIKHYIO HATPY3KY
HaxoxzaeHue 1o JIMHUSAM BIIMSHUS BEJIMYUH PEAKUUU U BHYTPEHHUX YCWINN
OmnpejenieHre peakiyii ¥ (0T  3aJaHHON HENOJIBM)KHOW HArpy3kd, a TakKkKe MaKCUMAalIbHBIX U
6 | BHYTpEHHHX yCHJIMIi 10 |MUHMMAJbHBIX 3HAUYEHUH PEAKIMHM U BHYTPECHHMX YCHIMH OT 3aJaHHOHN
JIMHUSAM BIHSHUS MOJIBWKHOM  Harpy3ku (CHCTEMbl  CBSI3aHHBIX  TI'py3oB). 3yueHue
TEOPETUYECKOr0 MaTEpHaa 1o TEME.
Jlunuum Brausaus yeunuii [[locTpoenue nuHuMiA BOMAHUSA B IIIOCKUX (hepMax
7 B CTEPXKHAX IIOcKUX |[1OCTpoeHuMe JMHMK BIMSAHUA pEaKUMd M yCHIMH B IUIOCKMX (epmax.
depm N3yuenne TeopeTnyeckoro Marepuaia o TeMe.
AHaIMTUYECKOE ONpEIEICHUE IEePEMENICHUH B I[IAPHUPHO-CTEPKHEBOU
OcCHOBHbIE NIPUHLUIIBI U
., |cucteme
TEOPEMBI CTPOUTENBHON .
8 Omnpenenenve nepeMelIeHU B IIAPHUPHO-CTEP)KHEBBIX CHUCTEMax IMpuU
MexaHuku. ®opmyna . o
JeWCTBUU CWIOBOW Harpy3ku mo ¢opmyrne Makcsemia-Mopa. M3ydyenue
Makcgemia-Mopa
TEOPETUYECKOr0 MaTepHalla 1o TeMe.
0 3amaua 1.5. Onpenenenue nepeMenieHuii B MHOTOJTUCKOBOW pame
IIpECIICHHE o
peael Onpenenenne TOPU30OHTAIBHBIX U BEPTUKAJIBHBIX NEPEMEIICHUH OCHOBHBIX
nepemeneHni B 0ankax u . . .
9 . Y3JI0B PACUETHOM CXEMBbI MHOTOJMCKOBOM Pambl, PACCUNTAHHON Ha 33JJaHHYIO
amMax OT CHJIOBOM .
P Harpy3ky B 3azade 1.2. Iloctpoenue nepopMHpPOBAHHOW CXEMbI pPaMBbl.
Harpys3ku
py N3yuenne TeopeTnueckoro Marepurania mo TeMe.
Omnpenenenue Onpenenenne nepeMenieHnii OT TEMIIEPATypPHOTO BO3AEUCTBUS U OT OCaIKU
MEePEMELICHUH OT orop
10 TEMIIEpaTypPHOTO OrnpeneneHne nmepeMEenieHui OT TEIUIOBOIO BO3JEHUCTBUS M OCAAKU OIOP.
BO3JEHCTBUSA U OT 0caaku |[I3yueHue TeopeTuyeckoro Marepmaia o TeMe.
Onop
Crartuuecku OcHOBHas cHCTEMa U KAHOHMYECKUE YPABHEHHSI METOJ1A CUIT
13 HEONPEAEITNMBIE OmnpeneneHue CTENEHU CTAaTUYECKOW HEOMpenenéHHOCTH. BbiOop ocHOBHOM
CHCTEMBI, UX CBOMCTBA. |CHCTEMBI U COCTABJIEHUE KAaHOHMYECKUX ypaBHEHMH MeToja cui. M3ydenue
Wnes MeToma cuil TEOPETUYECKOI0 MaTepUaa 1o TeMe.
3anaya 2.1. PacueT muiockoil CTaTUYECKH HEONPENEIMMON paMbl METOIOM
Pacuer cratnuecku . .
cui. 3amada 2.2. OnpeneneHue nepeMenieHuii B CTaTUYE€CKN HEONPEIETUMOM
HEeOMpeAeTUMBIX paM
pame
14 METOJIOM CHJI Ha

JNIEUCTBUE CHIIOBOU
Harpy3ku

HOCTpoeHI/Ie OIIOP 1/131"1/163101111/1)( MOMCHTOB, IOINEPCUYHLIX 1 MTPOAOJIBHBIX CHUJI
B CTaTUYCCKU HCOHpeHeHHMOﬁ pamMe OT SaﬂaHHOﬁ CHJIOBOM HarpyskKu.




Onpenenenns nepeMelieHUi B CTATUYECKU HEOoIpenenumon pame. M3yuenne
TEOPETUYECKOr0 MaTEpHaa 10 TEME.

Pacuer pam meToiom cun
Ha TeMIIepaTypHOe

3amaga 2.3. Pacder craTM4ecKM HEONPENEIMMOM paMbl METOAOM CHJI Ha
0CaJIKy OIop

15 N [TocTpoenue 3m0p U3rndOAONUMX MOMEHTOB, ITOTIEPEYHBIX U MPOIOIBHBIX CHIT
BO3JEHCTBUE U OCALKY .
B CTAaTUYECKM HEONPENEIMMOM pamMe OT ocaakud omnopsl. M3ydenue
0110
P TEOPETUUECKOI0 MaTepuaa 1o TeMe.
Pacuer cratuyeckum HeompeAeTMMBIX (GepM U MPOCTPAHCTBEHHBIX pPaM
Pacuer cratudeckun  (METOIOM CHIL
16 |HeOnpenenuMbIX ¢depm u |OnpeneneHue  CTENEHM  CTaTMYECKOM  HEONpeAeNIuMocTH  (GepM |
IPOCTPAHCTBEHHBIX PaM [IPOCTPAHCTBEHHBIX paM. BbIOOp OCHOBHOW CHCTEMBI M COCTABJIECHHE
METOOM CHII KaHOHMYECKHX ypaBHEHHH. OCOOEHHOCTH pacyera MPOCTPAHCTBEHHBIX paM
METOJIOM chJl. M3ydeHune TeopeTu4ecKkoro Marepuaa o TeMe.
3anava 3.1. PacueT miockoi paMbl METOJIOM NEPEMELIEHUIM B KAHOHUYECKON
Pacuer pam meTogoMm |popme
18 HepeMEIICHHI Ha [TocTpoenue 31m0p U3rndAIOLUIMX MOMEHTOB, TOTIEPEYHBIX U MPOJIOIBHBIX CHII
JEICTBUE CUJIOBOM B KHHEMAaTHYECKH HEOINIPENEIUMON paMe, UCII0JIb3Yysl METO/ IEPEMEILIEHUN B
Harpy3KH KaHOHWYECKoU (hopme. M3ydeHne TeopeTuyecKoro Marepualia mo TeMe.
IlocTtpoeHne »mOp BHYTPEHHUX YCWIMH B pamMax Ha TeMIlepaTypHOe
Pacuer pam metonom P P BHYTP Y P PALYP
. BO3/ICHICTBUE U OCAJIKY OIIOP
nepeMenieHni Ha
19 ITocTpoenue 31mop U3rndaUMX MOMEHTOB, TONIEPEYHBIX U MTPOJOIBHBIX CHII
TEMIIEPATYPHOE .
epatyp B KHMHEMAaTHYECKU HEONpPEIEIMMbIX paMax METOJOM I[EepeMEIIeHU Ha
BO3/JICHCTBUE U OCA/IKY
U3MEHEHHE TEMIIEpaTypbl U Ha oOcaigky omnop. M3ydeHue TeopeTH4ecKoro
o110
p MaTepuaia 1o Teme.
Pacyer mpocTpaHCTBEHHBIX paM METOA0M IIEPEMELICHUN
VYipoueHnus npu pacdere pOCTb p . PEMEILL
AM METOZIOM [TocTpoenue 3mrop N3rudarIKUX MOMEHTOB, IIOTIEPEUHBIX U ITPOJIOJIBHBIX CHII
20 P . B IIPOCTPAaHCTBEHHOM paMe  MeToAoM  nepeMemieHuil. M3ydenue
nepemenieHui. Pacuer
TEOPETUYECKOr0 MaTepuasa 1o Teme.
IIPOCTPAHCTBEHHBIX PaM
3amaya 3.2. Pacuer miockoil paMbpl METOIOM NEPEMEUICHUM B MaTpUYHOU
dhopme
OnpeneneHue yriaoBelIX W JIMHEMHBIX IEPEMEIIEHUN Yy3JI0B, a TaKkKe
BHYTPEHHUX YCWIHH B CTEPXKHSIX 3aJaHHOM CXEMbl PaMbl. C MOMOIUIbIO
MaTpPUYHOIO METOJa MepeMeIleHn. PacueT pambl BBIOJIHUTH MaTPUYHBIM
Martpuunas popma P 71é TepeMert . P P
21 . |MeTonoM mepemenieHu B BblunMcauTenbHOU cpene Mathcad. [lonydyennsie
METO/1a TIEpPEMELICHUN
pe3ysbTaThl  CPaBHUTh C  pe3yjJbTaTaMH pacdyeTa paMbl METOJOM
nepeMeneHnil B kaHoHndeckon gopme (3agada 3.1). Mcnonbs3ys HaliieHHbIE
3HAUEHUS BHYTPEHHUX YCUJIMHI U Y3JIOBBIX IIEPEMEIICHUN, TIOCTPOUTD SIIOPHI
ycuinii U J1eOpMUPOBAHHYIO CXeMy pambl. M3ydeHue TeopeTudyecKoro
MaTepuasa 1o TeMe.
3anava 3.3. Pacuer 1m10CKOM paMbl METOI0M KOHEUHBIX JIEMEHTOB
3alaHue pacueTHOM CXeMbl U MPOBEJIEHUE pacuera IIOCKON pamMbl METOJOM
KOHEYHBIX 3JIEMEHTOB C IOMOIIBbI BBIUMCIUTEIBLHOW MPOrpaMMbl. AHaIu3
OcHOBEI pacueTa .
MOJIYYEHHBIX PE3yJIbTaTOB U CPAaBHEHHUE UX C pe3yJibTaTaMH pacueTa JaHHOU
CTEPKHEBBIX CUCTEM . o
22 pamMbl METOJIOM TEpeMelleHUuN B KaHOHWYeckoil (opme (3amaua 3.1) u B
METOJIOM KOHEYHBIX .

EMEHTOR MaTpuyHoil (opme (3amaua 3.2). BwiBoxg u mpencTaBieHHE pe3yibTaTOB
pacuera pambl B rpaduyeckoM Buje (SMIOPHI YCUIMH, Je(pOpMHUPOBAHHON
cxembl). M3ydueHne TeopeTHueckoro MmaTepuania rno TeMe.

I/IIICH CMEIIIAHHOTO Pacuer cratnuecku HEOMPECACINMBIX CUCTEM CMEITaHHBIM MCTOI0OM
23 Metosa. Beioop AHanu3 CTENEHEW CTaTMYEeCKOM M KHUHEMATUYECKOW HEONpPEeeIMMOCTH

OCHOBHO CUCTEMEI 1
KAHOHHUYCCKHUEC

CHUCTEMBI B IIEJIOM M €€ yacTed. BriOOp pammoHambHOrO METo/a pacdeTa.
OcHoBHas cucTeMa cMelanHoro Meroga. CocTaBieHNE KAHOHUYECKUX




ypaBHEHUS

YJICHOB.
N3yuenue

ypaBHeHMH. Bpruucnenne Kod3(QUIMEHTOB U CBOOOJHBIX
[Toctpoenue pe3yJIbTUPYIOIIEH SIIOPHI MOMEHTOB.
TEOPETUYECKOTr0 MaTepuaa rmo TeMe.

Pacuet pam cmemanabIM

[IpuMeHeHre CMEIaHHOrO METOA K pacyeTy INIOCKUX U IIPOCTPAHCTBEHHBIX
pam
Bb160p OCHOBHOI CHCTEMBI CMEIIAHHOIO METO/A IPHU pacyeTe IJIOCKUX U

24 | meromoM Ha JelicTBHE [IIPOCTPAHCTBEHHBIX paM. (CocTaBleHHME  KAHOHUYECKMX  YPABHEHMM.
cuioBoit Harpy3ku  [[locTpoeHue pe3ynbTHPYIOIUX 0P U3rHOAIIUX MOMEHTOB, IONEPEUHBIX
Y IPOAOJBHBIX cull. MI3yueHue TeopeTnyecKkoro Marepmaia mo Teme.
CB00oIHBIC 1 BBIHYKACHHBIE KOJICOAHUS CUCTEM C OHOM CTETIEHBIO CBOOOBI
CBoOoiHbIE U OcHoBHbIE MOHATHS AMHAMUKH COOpYKeHU. CBOOOAHbBIEC U BBIHYKICHHbBIC
BBIHYK/ICHHBIC KoJIeOaHUS CHCTEM C OJIHOW CTENEeHbIO CBOOOBI. M3ydueHue TeopeTndeckoro
27 KoJeOaHus CUCTEM ¢ |Marepuana no teme. PemieHuwe 3amad pacdyera CUCTEM C OJHOM CTENEHbBIO
OJIHOH CTETICHBIO cBOOO/IbI Ha CBOOO/IHBIE U BBIHYKACHHBIE KOJICOAHNUS.
cB00OIBI
3amaua 4.1. JluHamMuveckuil pacyeT IUIOCKOM pambl Ha BHOPAIOHHYIO
Harpy3Ky
Omnpenenenue yrcia CTeeHel cBOOOAbI COCPEIOTOUECHHBIX MacC 3a/IaHHOM
pacdeTtHo cxembl. OnpenencHre KodPUIIUESHTOB U COCTABIICHUE YPABHCHHSI
CroGoHbIe i 4acTOT B YMCIEHHOM Buje. OmnpeneneHne KOpHe 4aCTOTHOTO YpaBHEHUS U
BHIHYKICHHbIE IIPOBEpPKa MPaBWJIBHOCTH €ro pemieHus. OmpenenaeHue 4acToT U NEPUOOB
cB00OOAHBIX Kosiebanmii. CocTaBieHue B 0OIIEM BUIE CUCTEMbI KAHOHUYECKHIX
28 KOJICOAHUS CHCTEM C . o
YpaBHCHHU JUTSI ONPEICICHHUS aMIUTUTYIHBIX 3HAYCHHI MHEPIIMOHHBIX CHII
HECKOJIbKUMH CTETEeHSIMU . .
CBOGOJIEI MPUMEHHUTETILHO K 3aJlaHHOM pacdyeTHON cxeme. OrmpeneneHue TIaBHBIX
KO3 (HUIIMEHTOB ¥ CBOOOJHBIX WICHBI CUCTEMbl KAHOHUYCCKUX YPABHCHHIA.
W3 pemieHust cucteMbl ONpeAenuTh aMIUIUTYAHbIC 3HAUYEHUS MHEPIIMOHHBIX
cui. [TocTpouTs IMHAMHYECKYIO MIOPY U3THOAIOIIINX MOMEHTOB.
Hcnonb30BaHre CUMMETPUU B 3a7a4ax AuHAMUKU. [IpubirmkeHHbIe criocoOb
OTpesieNIeHUs] 4acTOT CBOOOHBIX KOJIeOaHHM
VYupoliuenus npu .
Hcnonb30BaHWe CHUMMETPUU pPacYeTHOM CXeMbl B 3aqadyax JUHAMUKH.
29 pelIeHNH 3319 .
[TpuOnmxeHHble cHOCOOBI OMpPENENEeHHUs 4YacTOT CBOOOJHBIX KoJeOaHMI.
WHAMUKU o
A Bpennoe Bo3zeiicTBre BUOpAIK U MEPHI IO €r0 CHIXKEHHUIO.
N3ydeHue TeopeTrueckoro MaTepuaia rno reme. Pemenue 3anad.
OcHoBHble noHATUA. CTaTHYECKHH CITOCO0 pacyeTa Ha YCTOWYUBOCTb.
OCHOBHBIE OHSTHS. C . 9
- TATUYECKHI CIIOCO0 pacyera Ha YCTOWYUBOCTb.
30 Cratudeckuit MeToj .
. N3ydenue Teopernyeckoro Matepuaia no teme. OnpeaeneHue KpUuTHIECKON
pacueTa Ha yCTOMYHUBOCTh .
CHJIBI JIJISl CHCTEM C OJTHOM CTENEHBIO0 CBOOOIBI.
3anava 4.2. PacdeT mII0CKO# paMbl HAa YCTOWYUBOCTh METOJIOM MEePEMEIICHUN
Br160p ocHOBHOI cucTeMbl MeToa iepeMenieHnii. CoctaBiieHne ypaBHEHUs
ycTouMBOCTH B oOmeM Buzae. [locTpoeHne B OCHOBHOM CHUCTEME SIIOPbI
Pacuer bam Ha W3TU0AOIIMX MOMEHTOB OT €JIMWHHYHBIX CMEIICHWHA 110 HaIPaBJICHUSAM
. P BBEJICHHBIX  JIOTIOJIHUTENBHBIX  CBsized.  OmpeneneHue  peakiuii B
31 | ycroituuBocTh B popme o
. |JIOTIOTHUTENBHBIX CBS3SX OT 33JaHHBIX CIUHUYHBIX CMEIICHUW W pEIICHUE
MeTO/1a IepeMeIIeHH .
ypaBHEHHUs YCTOWYUBOCTH TYTEM IM0A00pa HAUMEHBIIETO KPUTHYECKOTO
napamerpa. OnpeneneHue KPUTHUECKUX CHJI U pacueTHBIC JUIMHBI JUIS BCEX
CKaThIX CTOEK PACYETHOMN CXEMBI
JlMHAMUYECKHUil 1 Onpenenenre KpUTHUECKON CHIIBI SHEPTETUYECKUM METO0M
32 |sHeprernueckuii MeTOABI N3ydenne Teopernyeckoro Marepuaina no teme. OnpeneneHne KpUTHIECKUX

pacuera Ha

CHWJI JUI CTEP’KHEN M MPOCTHIX PaM dHEPreTUYeCKUM




YCTOMYUBOCTh

METOJ0M.

OO01I1E OJIOKEHUS.
Paspemaromue

OcHOBHBIE YpaBHEHHS U3TN0a TOHKUX IUIACTUH
JuddepenunanbHoe ypaBHEeHHE H3ru0a IJIACTUHBL. 3aJaHUe TPaHUYHBIX

33 "
ypaBHEHUS U3rnda ycinoBuil. MI3ydeHne TeOpeTHIeCKOTro MaTepraa mo Teme.
TOHKHUX IJIACTHH
3agada 5.1. Pacuer n3rnbaemMon IUIMTHI YUCIIEHHBIMA METOLAMU
MeToab! npuOIMKEHHOTO perieHus JudepeHInaTbHOTO YpaBHEHUS U3THoa.
ITocTaHOBKH 1 METOIBI N
Pacuer miMTBI METOJOM KOHEUHBIX PAa3HOCTEH Ha pa3HBIX CETKax.
34 | pemenwus 3amay u3ruoda
[Toctpoenue rpaduKOB CXOAUMOCTH PEIICHUS JUISl MPOTHOA W M3THOAIOIIIX
IUTACTUH
MOMEHTOB B IUTUTE. BapuarimoHHbie METOIBI peIIeHUs 3a7a4 U3ruda IIacTHH.
N3yuenue TeopeTnuueckoro Marepuana mo TeMe.
3amaya 5.1. Pacuer n3rubaemMoi IINTHI YUCIEHHBIMA METOJAMU
Pacuer miauTHI METONOM KOHEYHBIX JJIEMEHTOB Ha pPa3HBIX CETKaXx.
[Toctpoenne rpaduKOB CXOAUMOCTH PEIICHUS IS MPOTHOA W M3THOAIOIIIX
Pacuer it MeTooM N
35 MOMEHTOB B IuTe. CpaBHUTEIBHBIA aHATN3 PE3yJbTaTOB, MoaydeHHbIX MKP
KOHEYHBIX DJIEMEHTOB
n MKD. BbiBoabl 110 IPUMEHEHHIO YHCIEHHBIX METOJIOB [UIsl pacueTa
nu3rubaemMon inTel. 3ydeHne TeopeTHueckoro MmaTepuaia mno Teme.
OO6mue MmoJoKeHHs 0 pacdeTre TOHKHX obosouek. [edopmaruu u ycunus B
OO01111€E TTOJIOKEHHS O
TOHKHX 000JI0YKaX
pacyeTe TOHKUX
OcHOBHBIE TIOHATUS M ompeneaeHus odonouek. Kimaccudukamus o060a0uek.
36 o6oouek. YacTHBIE .
Onucanne nopepxHoctu. KpuBosmueiinas cucrema koopauHar. Jledhopmanuun
TEOPHUH pacyeTa TOHKUX "
5 U ycwius B TOHKHX o00oioukax. CBs3b HampsDKCHUH C BHYTPCHHHMH
0007104Y€EK
ycuusiMu. YacTHbIE TEOPUHU pacueTa TOHKUX 000JI0YEK.
Pacuer Tonkux nonorux |Pacuer 06010uek ¢ nomoisio [IBK "SCAD" unn "LIRA"
o0omouek. O0mue [Ipumenenune IIBK nams pacuera obGosnouek. PacyeTHas cxema 000J10YKH,
37 | cBemeHUs O YUCIICHHBIX |ypaBHCHHE ITOBEPXHOCTH OOOJIOUKH, TPAaHWYHBIX YCIOBUH. Harpyska wu
METO/IaX pacyera MpoBeJieHue pacuera. M3yueHue TeopeTHueckoro MmaTepuania rno TeMe.
0007104YEK
3amaua 5.2. PacueT monoroi 000J04KH METOIOM KOHEYHBIX DJIEMEHTOB
Pacuet 060m0uku MmerogoM koHeuHbIX 351eMeHTOB B [IBK "SCAD Office" niu
[Ipumenenue meroga | "
JIupa-CAIIP" nns HECKONBKUX BapuUaHTOB 3arpyxeHus. J[i1s HEBBIrOJHOTO
38 | KOHEYHBIX PIIEMEHTOB K

pacdeTy 00ooueK

3arpy’keHust M300pa3uTh SIIOPHl NPOTHOOB, M3TMOAIOIMX MOMEHTOB U
HOpMaJbHBIX cui. BbeBompl 1o  pacdery obOonouku. M3ydenue
TEOPETUYECKOr0 MaTEPHaIa 110 TEME.




6. IlepeyeHb MeTOAMYECKUX MATEPUAJIOB VISl CAMOCTOSATEILHONH Pa0d0Thl 00y4alOIIHUXCH 10 IUCHUIIIHHE
(MoayJ110)

[TporpaMMoil TUCIUIUIMHBI PEIYCMOTPEHO MPOBEACHUE JIGKIIMOHHBIX 3aHATHI, HA KOTOPHIX JaeTCs
OCHOBHOM CHCTEMaTH3WPOBAHHBII MaTepual, MPaKTUYECKUX U J1a00paTOPHBIX 3aHATUN, MPEANOIAraroInux
3aKpeIJICHHEe M3YYCHHOT0 MaTepuana U (GOpMUPOBaHUE y OOYdYaIONMUXCS HEOOXOMWMBIX 3HAHUHU, YMEHHUH U
HaBbIKOB. Kpome Toro, BaKHEHIIMM 3TalioM HW3YY€HHUs IUCUUIUIMHBI SBISETCS CaMOCTOSITENbHAs paboTta
oOydaromuxcsi C UCIHOJIb30BaHUEM BCEX CpPEICTB U BO3MOXXHOCTEH COBPEMEHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTHIA.

B 00Bbem camocToATenbHOM paboThI 10 TUCIMILIMHE BKIIOYACTCS CIeayOIIee:

- U3y4YEeHHE TEOPETUUECKUX BOIPOCOB 110 BCEM T€MaM JUCIUILINHBL,

- MOATOTOBKA K MPAKTUYCCKUM 3aHSATHUSIM;

- IOATOTOBKA K JJAOOPATOPHBIM 3aHSATHUSM;

- MOATOTOBKA K BBIMTOJIHEHUIO KOHTPOJIBHBIX 3a/IaHUN;

- IOATOTOBKA K BBIMIOJIHEHUIO KOHTPOJIBHBIX padoT;

- MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IOATOTOBKA K K MPOMEKYTOYHOU aTTeCTallUU.

3aJIoroM  YCIIENIHOTO OCBOCHHS JUCIHUIUIMHBI SIBIISIETCA 00s3aTEIbHOE IOCEIICHUE JIEKIMOHHBIX,
MPAKTUYECKUX U Ja00paTOPHBIX 3aHATHM, TaK KakK MPOMYCK OJHOTrO (TeM 0oJiee HECKOIBKHX) 3aHATUNA MOXKET
OCJIO)KHUTh OCBOEHHE pa3/esioB Kypca. Ha mpakTHdecKuxX 3aHATHSX MaTepuas, WU3JI0KCHHBIA Ha JICKIMSIX.
3aKpEIISieTCs BHIOJIHEHUEM KOHTPOIIBHBIX PadoT MO TeMaM AUCHUILTUHBI coracHo PII/I.

[Ipuctynas Kk U3y4eHUIO JUCHUILIMHBI, HEOOXOAMMO B MEPBYIO OYEpEh 0O3HAKOMUTHCS COJACPIKAHUEM
PIIJ] nns ctyaeHToB O4HOW (opMbI OOy4YeHHS, a TakK€ METOJWYECKUMHU YKA3aHUAMU 1O OpraHu3aluu
CaMOCTOSITEITLHOW paOOThI M TIOJITOTOBKU K MIPAKTHYECCKAM ¥ JIAOOPATOPHBIM 3aHSATHSIM.

[Tpu moAroToBKe K MPaKTUUECKUM U Ja0OPAaTOPHBIM 3aHATHUSM U B paMKax CaMOCTOSATEJIbHOM pabOThI 110
M3YYEHHIO TUCIHMILIMHBI 00YyJalonMMcst HE0OX0IUMO:

- MIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKMOHHOM 3aHATUU MaTEpHaj U JOIOJHUThH €r0 C y4EeTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

- IIpd CAMOCTOSATEIBHOM M3YyYEHHM TEOPETHYECKOM TEMbl ClenaTb KOHCIEKT, HCIOJIb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHNs] B pAMKaxX U3y4aeMOU TEMBI;

- IOAATOTOBUTH OTYETHI IO BHIIOJHEHHBIM J1a00paTOPHBIM paboTam;

- BBIIIOJIHUTH KOHTPOJIBHBIE 33JaHUS B paMKaX M3y4aeMOil TEMBI;

- BBIIIOJIHUTH KOHTPOJIbHBIE PadOThI, IPEAyCMOTPEHHBIE pabouell MporpaMMOil TUCHUIUIMHBI;

- IOArOTOBUTHCA K IIPOMEXYTOYHOU aTTECTALUH.

BolnonHeHUI0 KOHTPOJIBHBIX (pacdeTHO-TpapuuecKux) padoT AOKHO MPEAIIeCTBOBATh H3YYEHHE
COOTBETCTBYIOILIMX TEM TEOPETUUECKOTO Kypca M0 MaTepraiaM JIeKIUH, ydeOHUKaM, 3JIeKTPOHHBIM pecypcam.
[Ipexxne yueM HauMHATh pelIeHHe 3a/1a4k, HE0OX0IMMO BBIYEPTUTH B MaclITa0e 3aJaHHYIO PACUETHYIO CXEMY U
yKa3aTb Ha HeW BCe UCXOJHBbIE YMCIOBbIe JaHHbIE. [IpucTymas K pemeHuo Kakaod 3ajaud, HEOOXOJUMO
YSCHUTH ce0e MCXOJHBbIE JTaHHbIE, COAEpPNKAHHE KaKJOTO0 W3 IMYHKTOB 33/JaHUS U OINPEAETUTb T€ METOIbI
CTPOUTENILHOM MEXaHUKHU U CIIOCOOBI PELIeHHUs, KOTOPBIE TNIAHUPYETCsl MPUMEHUTh. [Ipu mpoBeieHuH pacyeToB
HE0OXOJIMMO CTPOro MPUIEPKUBATHCA MPUHITON CUCTEMbl eqUHUI] u3Mepenus ¢uznueckux BennuuH (CH) u
COTJIACOBBIBATh MEXY COOON Pa3MEPHOCTH ITHX BETUYMH.

Bce pacuetHbie (hopMyIbl JOTKHBI 3aMIUCHIBATHCS B OOIIETIPUHATHIX 0003HAUEHUSX, PACUETHBIE CXEMbI
JIOJDKHBI BBITMOJIHATHCS aKKYPaTHO, C BKJIFOUEHHEM BCeX HEOOXOIMMBIX AJIEMEHTOB M 0003HAYEHUH COTJIAaCHO
crangapram ECK/I.

Pemenne 3amau HEOOXOOMMO COMPOBOXKIATH KPATKHUMM IOSICHEHUSIMH, BCEMH HEOOXOIUMBIMHU
pacueTaMu ¥ YeTKUMHU CXEMaMHU C yKa3aHUEM B HEOOXOAMMBIX CIydasX MaclTaOOB JAJIUH U CUJL.

PacuetHo-Tpaduueckue paboThl AOIKHBI OBITH OOPMIIEHBI Ha CTAHAAPTHBIX JMCTax Oenoi Oymaru
dbopmara A4 (210x297) ¢ coomoaenuem ['OCT. Ha tutynpHOM JuCTE 0053aTENbHO YKa3bIBAIOTCS HOMED U
HaMMEHOBaHME paboThl, (PaMHIIUS U UHULMAJIBI cTyAeHTa 1 mugp. OOpa3ib! opopMIIeHHS CTaHIAPTHBIX JINCTOB
JaHbl B MPWJIOKEHUHU K MeToAudYecKuM ykazaHusm. OcdopmieHue paboT Ha jucrax Apyroro ¢opmara He
JIOITYCKAETCSL.



HtoroM n3ydeHus TUCIUTIIIMHBI SIBISIETCS 3a4€T C OLIEHKOM (5 cemecTp) 1 sk3ameH (6, 7 cemecTp).

3a4yeT MpOCTaBISAETCS MO PEe3yJIbTaTaM BBIMOJIHEHUS KOHTPOJIBHBIX 33aHUN, KOHTPOJIBHBIX PaboOT H
YCTHOTO coOeceI0BaHus.
DK3aMeH TPOBOAUTCS IO pacnucaHuio ceccuu. @opma npoBeneHus 3aHsITus — ycTHas. CTyIeHTHI, HE
MPOINICIINE aTTECTAUIO MO TpadUKy CECCHH, JOJDKHBI JIMKBUAUPOBATH 3aJI0JDKCHHOCTh B YCTaHOBJICHHOM
MODSIZIKE.

7. OueHo4Hble MaTepUAaJbl AJsl NPOBeJeHUs] TEKYIIero KOHTPOJSl YCIeBAeMOCTH M NPOMEKYTOYHOM
arrecTalvu 00y4armMXcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHp KOMIETEHIIMH ¢ yKa3aHUEM 3TaloB UX (YOPMHUPOBAHMS B POIIECCE OCBOCHUS AUCIMITIIUHBI

Ko n nHaumenoBaunue

Ne KoHTpospyemslie pa3aessl JUCLHUTIIIAHE N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOI
/11 (Moyist) cpencTaa
KOMIIETEHIIUHT
1 Pacuernpie  cxembl  coopyxkenui, ux| OIIK-3.1, OIIK-6.17, OIIK- [YcTHBII omnpoc, perieHue
KMHEMATUYECKHUI aHaJIN3 11.1 3a7a4

YcTHBIN ompoc, pelieHne

2 MHoromnponerasie  mapaupHo-KoHconbHbIe| OITK-1.2, OIIK-1.5, OIIK- 3.1, |3axay. Beinonnenune
Oanku OIIK-6.17, OIIK-11.1 KOHTPOJIbHON paboThl No
1 (3amaua 1.1)
OIIK-1.2, OTIK-1.5, OIIK- 1.7,|Y CTHFIH OMPOc, petierne
MHOIroJJMCKOBbIE ~ CTEP)KHEBBIE  CHCTEMBI. 3ajau. Beinonuenue
3 OIIK-3.1, OIIK-6.17, .
TpexmapHUpHbIEC pPaMbl U apKH KOHTPOJBHOH paboTsl Ne
OIIK-11.1
1 (3amava 1.2)
OIIK-1.2, OIIK-1.5, OTIK- 1.6, :;Cgff’m e
4 |Cratnyecku omnpenenrMble TUIOCKUE (Gpepmbl OIIK-3.1, OIIK-6.17, Aat .
OIK-11.1 KOHTPOJBHON paboThl Ne
' 1 (3amaua 1.3)
VYeTHBII onpoc, penieHue
5 HHHI/H/IU BIMSHHMSA  PEaKUMH W BHYTPEHHUX| . o 5, OITK-1.6, OTIK- 6.17 3ajad. vBLIHOJ'IHeHI/Ie
ycuiui B 6ankax u pamax KOHTpPOJIbHON paboThl Ne
1 (3agaua 1.4)
YCTHBIN OIpoC, pelieHue
5 Omnpenenenne peakuii 1 BHYTPESHHUX YCHITHI OIK-1.2, OTIK-3.1 3a1ad. VBI)IHOJ'IHGHI/IG
0 JIMHUSM BIIUSHUS KOHTPOJBHON paboThl Ne
1 (3anaua 1.4)
7 JIMHUY BIMSHUS YCUIIAN B CTEPIKHAX TUIOCKHX OITK-1.6 YCTHBINA ompoc, pereHne
hepm 3a1a4
OcHOBHbIC  MPHHUHIBL M TEOPeMEI| v g 4 O[IK-1.5, OIIK- 1.7, |Ycrasiit onpoc, perere
8 |crpouTenbHOI MEXaHHKH. dopmyna
OIlK-6.17 3aga4
Makcsemia-Mopa
VYeTHBII onpoc, penieHue
9 Omnpenenenue nepeMelleHui B Oanmkax M OIK-1.2, OIK-6.17 3aj1au. uBLIHOJ'IHCHI/IC
pamax OT CHJIOBOH Harpy3Ku KOHTPOJILHOU PabOoThI Ne
1 (3amaua 1.5)
Onpenenenue nepemMenieHni oT VerTHBIH onpoc, pemenue
10 [remmeparyproro BosgeiictBus m ot ocanku| OIIK-1.2, OIIK-1.4, OIIK-1.5 sanay ’
orop
11 |Wnas koHTakTHas paboTta VYeTHbII onpoc




12

3ayeT ¢ OLEHKOH

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.6, OIIK-1.7, OIIK
-1.10, OIIK-3.1, OIIK-6.17,
OIIK-6.18, OIIK-11.1, OIIK-
11.6, OIIK-11.7

13

Cratrdecku HEONpeIeTuMbIe CHUCTEMBI, HX
cBoucTBa. Mnes merona cuit

OIIK-1.5, OIIK-3.1, OIIK- 11.6

VYcrHbii onpoc, perieHue
3a/1a4.

14

Pacuer cratMdecku HEONpENENMMBIX paM
METOJIOM CHJI Ha JEHCTBUE CUIIOBOW HArpy3Ku

OIIK-1.2, OIIK-1.7, OIIK-
6.17, OIIK-11.1, OIIK-11.7

VYcrHbIi onpoc, perieHue
3a7ad4. Brinosinenue
KOHTPOJIbHON paboThl Ne
2 (3agaum 2.1, 2.2)

15

Pacuer pam mMeTo0M cUl HA TeMIepaTypHOE
BO3JECHCTBHUE U OCAKY OIIOP

OIIK-1.2, OIIK-1.4, OIIK- 1.7,
OIIK-6.17, OIIK-11.1

VYceTHBIT OlpocC, penieHue
3ajau. Beinonuenue
KOHTPOJILHOU PabOoThl Ne
2 (3agava 2.3)

16

Pacuer cratmuecku HCOIIPCACIUMBIX (bepM n
MMPOCTPAHCTBCHHBIX paM MCTOJIOM CHUJI

OIIK-1.2, OIIK-1.7, OIIK- 3.1,
OIIK-6.17

YcTHBIN ompoc, penieHue
3a/1a4

17

Unes w™eroma mnepememienuit. OcHOBHas
CHUCTEMa U KaHOHWYECKHUE YPaBHEHHUS METOJa
IIepEMEIICHU I

OIIK-1.5, OIIK-11.6

YcTHBIN ompoc, penieHue
3a/1a4. Brinosinenue
KOHTPOJIbHON paboThl No
3 (3amaua 3.1)

18

Pacuer pam MeromoMm mepemMerieHud Ha
JIEHCTBHE CHIIOBOM HArpy3Ku

OIIK-1.2, OIIK-1.5, OIIK- 1.7,
OIIK-6.17, OIIK-11.1,
OIlK-11.7

YeTHBII ompoc, penieHue
3ajau. Beinonuenue
KOHTPOJBHOH paboThl No
3 (3amaua 3.1)

Pacuer pam wMeTomOM IEepeMElIeHMM Ha

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIlIK-1.7, OIIK-6.17,

VYeTHBII onpoc, penieHue

19 TeMIiepaTypHoe Boznerctue u ocaaky onop | OIIK-11.1, OIIK-11.6, OIIK- |3amau
11.7
YIpOIIICHHA P pacuere  pam  METONOM| -y g o OIIK-6.17, OIIK- [YcTHBIM onpoc, pemeHne
20 |mepemerenuii. PacdeT TPOCTPAHCTBEHHBIX 111 saxau
pam '
VYeTHBII onpoc, penieHue
. OIIK-1.2, OIIK-1.7, OIIK- 3.1, [3amau. Brmonanenue
21 |Marpuunas ¢popma MeTO/a epeMelieHuit

OIIK-6.17, OIIK-11.6

KOHTPOJIbHOU paboThl Ne
3 (3amaua 3.2)

22

OcHOBBI  pacueTra  CTEpPIKHEBBIX
METOJIOM KOHEUYHBIX 2JIEMEHTOB

CHCTEM

OIIK-1.7, OIIK-2.6, OIIK- 3.1,
OIIK-6.17, OIIK-11.1,
OIIK-11.6, OIIK-11.7

YCeTHBIN OlpocC, pelieHue
3a7ad4. Brimonnenune
KOHTPOJIbHON PaboThl Ne
3 (3amaua 3.3)

23

Wnes cmemanHoro meroaa. Beibop ocHOBHOM
CUCTEMbI M1 KAHOHUYECKUE YpaBHEHUS

OIIK-1.5, OTIK-6.17, OTIK-
11.1, OTIK-11.6

YCeTHBIN OlpocC, pelieHue
3a1a4y

24

Pacuer pam cMemaHHBIM = METOAOM
JICMCTBHE CHIJIOBOM Harpy3Ku

Ha

OIIK-1.2, OIIK-1.7, OIIK-
6.17, OIIK-11.1, OIIK-11.6

YCTHBIN OIpocC, pelieHue
3a/1a4

25

WNHas xoHTakTHAs paboTa

VYeTHbII onpoc

26

DK3aMeH

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIlK-1.6, OIIK-1.7,

VYeTHbII onpoc




OIIK-1.10, OIIK-3.1, OIIK-
6.17, OIIK-6.18, OIIK-11.1,
OIIK-11.6, OIIK-11.7

27

CBoOOnHBIE W BBIHYXICHHBIC KOJICOAHUS
CHCTEM C OJHOI CTEIEHBIO CBOOOIbI

OIIK-1.4, OIIK-1.5, OIIK- 3.1,
OIIK-6.19, OIIK-11.6

VYcrHbIN onpoc, penieHue
3a/1a4

28

CBoOonHbIE W BBIHYXJICHHBIE KOJEOaHUS
CHCTEM C HECKOJIbKUMH CTEICHSIMU CBOOOIBI

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-1.10, OIIK-2.6,
OIIK-3.1, OIIK- 6.17,
OIIK-6.18, OIIK-6.19,
OIIK-11.1, OIIK-11.6, OIIK-
11.7, OIIK-11.13, OIIK-11.14

YeTHBIN OIpoc, peleHue
3a1a4

29

yr[pOI_HeHI/IH IIpU pCUICHWH 3a1a4 JUHAMHUKH

OIIK-1.4, OIIK-1.5, OIIK- 1.7,
OIIK-3.1, OIIK-6.17,
OIIK-6.19, OIIK-11.6

YceTHBII OlpocC, penieHue
3ajau. Beinonuenue
KOHTPOJILHOU PabOThl Ne
4 (3amava 4.1)

30

OcHoBHuble 1OoHATHA. CTaTHYECKHH METO
pacueTra Ha YCTOWYUBOCTD

OIIK-1.4, OIIK-1.5, OIIK- 1.7,
OIIK-3.1, OIIK-11.6

YeTHBIA ompoc, penieHue
3a/1a4

31

Pacuer pam Ha ycTouuBOCTH B (hopMe MeTOAa
nepeMeIeHu

OIIK-1.7, OIIK-2.6, OIIK-
6.17, OIIK-6.18, OIIK-11.1,
OIIK-11.6, OIIK-11.7, OIIK-

11.13, OIIK-11.14

YcTHBIN ompoc, pelieHne
3a/1a4. Brinosinenue
KOHTPOJIbHON paboThl No
4 (3amaua 4.2)

32

JlvHAMUYECKMH W DSHEPreTUYECKUd METOIbI
pacueTa Ha YCTOHNYUBOCTD

OIIK-1.4, OIIK-1.5

YeTHBII ompoc, penieHue
3a/1a4.

33

O6mue MIOJIO>KEHUS. Pa3pemaromue
ypaBHEHUsI U3ru0a TOHKUX TUIACTUH

OIIK-1.4, OIIK-1.5, OIIK-3.1

VYcrHblii onpoc

34

IlocTranoBku 1 MCTO/bI PCIICHUA 3a1a4 n3ruda
II1aCTUH

OIIK-1.4, OIIK-1.5, OIIK- 1.7,
OIIK-1.10, OIIK-11.1,
OIIK-11.6

YeTHBII onpoc, penieHue
3a1a4

35

Pacuer mmmt METOJOM KOHCYHBIX 3JICMCHTOB

OIIK-1.7, OIIK-1.10, OIIK-
2.6, OIIK-6.17, OIIK-6.18,
OIIK-11.1, OIIK-11.7, OIIK-
11.13, OIIK-11.14

VYeTHBII onpoc, penieHue
3a1a4. Beinonnenune
KOHTPOJBHON paboThl Ne
5 (3amaua 5.1)

36

OO0mue TONMOXKEHUsS O pacdyere TOHKHUX
o0osouek. YacTHbIE TEOPUHU pacueTa TOHKHX
000J1049eK

OIIK-1.4, OIIK-3.1

YceTHBII onpoc

37

Pacuer ToHKHMX mosormx oOoiouek. OOmme
CBEICHMSI O YHCICHHBIX METOJaX pacyera
000JI04YEK

OIIK-1.5, OIIK-6.17, OIIK-
11.6

YceTHBII onpoc

38

HpI/IMeHeHI/Ie METOA4a KOHCYHBIX 3JIEMCHTOB K
pacueTy 000sI0ueK

OIIK-1.7, OIIK-1.10, OIIK-
2.6, OIIK-6.17, OIIK-11.1,
OIIK-11.7, OIIK-11.13, OIIK-
11.14

YeTHBIN Olpoc, pelieHue
3a7ad4. Brimonnenune
KOHTPOJIbHON PaboThl Ne
5 (3amaua 5.2)

39

WNHas xoHTakTHAas paboTa

VYeTHbI onpoc

40

DK3aMeH

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.6, OIIK-1.7, OIIK
-1.10, OIIK-3.1, OIIK-6.17,
OIIK-6.18, OIIK-6.19, OIIK-
11.1, OIIK-11.6, OIIK-11.7

VYeTHbII onpoc




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUS HJIM MHBIE MaTepHaJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIIUH B MPOLIECCe OCBOECHUS AUCLIUITIIUHBI

KoHTponbHbIE 3aaHusl UIsl CAaMOCTOSITENIbHOM PaOOThl Ha MPAKTUYECKUX 3aHATHSX (M1 MPOBEPKHU
c(hOpMHUPOBAHHOCTH HWHAWKaTOpa nocTwxkeHuit kommnereHiuid: OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OTIK- 1.10, OTIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6, OIIK-11.7)

5 cemectp. Daiin pasmenier no aapecy DMMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

. Onpenenenue ycuiaui B OJHOJUMCKOBBIX cucTeMax (rmoctpoenue smop M, Q, N).

. Onpenenenne ycuiaui B IBYXIMCKOBBIX CUCTeMax (rmoctpoenue 3mop M, Q, N).

. Onpenenenue ycuiui B paMax ¢ 3aMKHYTBIM KOHTYpOM (1octpoenue amop M, Q, N).
. Onpenenenne ycunuii (N) B CTEpIKHAX MPOCTHIX PepM.

. llocrpoenue nuuuii BusHus ycunuit (R, M, Q) B apHUpHO-KOHCOJIBHBIX OaKax.

. Onpenenenue nepeMerieHuil B MapHUPHO-CTEPIKHEBBIX cucTeMax (depmax).

. Onpenenenue nepeMeneHuid B MPOCTHIX (OJHOJAMCKOBBIX) CUCTEMAX.

. Onpenenenue nepeMenieHuil B IBYX/IMCKOBBIX CUCTEMaX.

01O DN W~
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cemectp. ®aiin pasmemnien no aapecy DMMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

. Omnpenenenue nepeMenieHnii B CTAaTUYECKU ONPEACTUMBIX CHCTEMAaX.

. PacueTr mpocCThIX cTaTMUECKH HEONPEAETUMBIX CUCTEM METOIOM CHJI.

. Pacyer ctaTdecku HEONpPEAEIUMBIX PaM Ha BHEITHIOIO HATPY3KYy METOJAOM CHIL.

. Pacyer ctaTuuecku HEONPEAEIUMBIX CUCTEM Ha OCAJIKy OIIOP METOJI0OM CHIL

. Pacyer ctaTdecku HEONPEAEIUMBIX CUCTEM METOI0M IIEPEMEIICHHIA.

. YueT cuMMETpHUH IIPH pacyeTe paM METOAOM IEePEMEIICHUH.

. Pacyer nBax/1pl KHHEMATHUECKU HEOMPEACTUMBIX CUCTEM METOJIOM MEepEMEIICHUN.
. Pacuer cTaTuyecku HEONPeAEIUMBIX CUCTEM CMEIIaHHBIM METOJIOM.

01N DN W~
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cemectp. @aiin pasmenten no agpecy SMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

1. JlnHamMHuecKuil pacueT CUCTEMBI C OJJTHON CTETIEHbIO CBOOO/IBI.
2. OmnpenieneHye 4acTOThl CBOOOAHBIX KOJIEOAHUN paMBbl.

3. Pacuer cucteMbl Ha YCTOWYMBOCTh CTATHYECKUM CIIOCOOOM.

4. Pacuet paMbl Ha YCTOMYHBOCTH METOJIOM TIEPEMEIICHHIA.

5. Pemrenue obpatHOM 3a1a4i TEOPUHU U3THMOA TUTACTHH.

6. Pacuet nzru6aemoii miacTUHBI METOJJIOM KOHEUHBIX Pa3HOCTEH.
7. Pacuer uzrubaemoit mactuHsl MetooM byoHoBa — ["anepkuna.
8. Pacuer n3rnbaemoii miaacTUHBI METOAOM KOHEUHBIX JIEMEHTOB.

7.3. Cucrema OLIEHHBAaHMS PE3YyJIbTATOB OOYYEHHS MO AMCLUUIUIMHE (MOAYIIO) MPU MPOBEAECHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIIM 3a Mpeaeiibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOAYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asiBICHHBIX B paboyeil mporpamme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMEHHE €r0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BRICOKAN YPOBEHb KYJIbTYpPbI HCIIOJTHEHUS 3aJaHUI

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOJABaTeNsA PEIIaTh CTAHIAPTHBIC 3a0a4n
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- UCTIBITHIBACT 3aTPYAHECHHUS IPU OOOCHOBAHUY AJITOPUTMA BBITIOJTHEHUS 3a1aHUI

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/I€JIbHBIX UCTOUHUKOB, PEKOMEHIOBaHHBIX paboyell mporpaMmon 1o
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

[lepeuenr BompocoB (JIs1 IPOBEPKU CHOPMHUPOBAHHOCTH HHAMKATOPOB JOCTHXKEHUS KOMIIETEHIMM:
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19,
OIIK- 11.1, OTIK- 11.6, OTIK-11.7)

5 cemectp. CTpouTenbHas MEXaHHUKA, 4acTh |

. OCHOBHBIE TOHATHUS PACUETHON CXEMBI COOpYKeHUs. CBA3M U y3J1bl INIOCKOW PACUETHON CXEMBI.
. Knnaccugukanus crep>KHEBBIX CUCTEM U MX pacueTHBIX cxeM. KuHeMaTuueckuil aHajan3 cXeM.

. Pacyer mapHupHO-KOHCONBHBIX O0anok. OnpeaeneHne peakuuii 1 BHyTPEHHUX YCUIIHI.

. Pacder mnockux TpeximapHUpHbBIX paMm. OnpenencHue peakuuil 1 BHRYTPEHHUX YCUIIHI.

. Pacuer pam ¢ 3aMKHYTBIM KOHTypoM. OnpesiesIeHne peaklivii 1 BHYyTPEHHUX YCUIIUH.

. IlocTpoenue sn10p BHYTPEHHUX YCHIIMM B IIJIOCKUX paMax. OCHOBHBIE CBOMCTBA U IIPOBEPKA JIIIOP.
. Pacuer TpexmapHupHbIX apok. OnpeneneHue peakiuil 1 BHyTPEHHUX YCHIINN.

. ITpocteie mockue Gepmbl. YcnoBue reoMeTpudeckoit HensMmensemocT. Knaccupukanus gpepm.
. Pacuer cratnuecku onpenenumMbix pepm. CriocoObl onpeaeneHusl yCUIMM B CTEPKHAX (PEpMBI.
10. OcoGeHHOCTH pacyeTa pacCOPHBIX U IIMPEHTeIbHBIX (hepM. PacueT mpocTpaHCTBEHHBIX (epM.
11. Pacuet cucteM Ha MOJABUKHYIO HAarpy3Ky. JINHUY BAMSHUS YCHIIUNA, CIOCOOBI MX MOCTPOEHUS.
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12. TTocTpoenre TMHUHN BIAUSHUS ONMOPHBIX PEAKIMN M YCHUIIMI B MHOTOITPOJIETHBIX OaKax.

13. ITocTpoenue TMHUIN BIUSHUS BHYTPEHHUX YCUJIMI B TPEXIIAPHUPHBIX CUCTEMAX.

14. Onpenenenne yCHIHi 1O JIMHUSAM BIUSHUASI OT HEMOABUKHOMN U MOJABUKHOU Harpy3oK.

15. Jluauu BIUAHUS YCHIIMH B IpOCcThIX pepmax. CriocoObl MOCTPOCHHUS, CBOMCTBA JTMHUN BIUSHUS.
16. OcHOBHBIE MPUHIIMIIBI CTPOUTEIILHON MeXaHUKU. Buibl nepemeniennii. Pabota BHENTHUX CHIL.
17. OcHOBHBIE TEOPEMBI CTPOUTENBHON MexaHUkU. PopMmyna MakcBemia—Mopa 1 ee IpUMEHEHUE.
18. Onpenenenne nepeMeIeHU B CTEPKHEBBIX cucTeMax. PopMyJibl TEPEMHOKEHUS AITIOP.

19. Onpenenenue nepeMenieHuil B u3rndaemsix cucremax. [locrpoenne neopMrupoBaHHON CXEMBI.
20. OnpenerneHue nNepeMeIeHui 0T TEMIIEPATYPHOTO BO3JECHCTBUSA U OT OCAJKH OIOp.

6 cemectp. CTpouTelibHasi MEXaHHUKA, YaCTh 2

1. Kakue cucreMbl Ha3biBatoTCs cratndecku HeonpeaeauMbiMu (CHC). Yto Takoe cTeneHb CTaTHUeCKOM
HeomnpeaenuMoctu cuctemsl?  Kax onpenensercs?

2. KakoBbl OCHOBHBIC CBOMCTBA CTATUYECKH HEOIpEAEIUMBIX cucTeM? Ha3zoBuUTE TpuM OCHOBHBIX
(kmaccuueckux) meroaa pacuera CHC?

3. KakoBa ocHoBHas ujaest meroaa cuin (MC)? Kakas BeioOupaercs ocHoBHas cuctema (OC) meroma
cun? OcHOBHBIE TPeOOBAHUS K HEH.

4. KakoB CMBICIT KAHOHMYECKHUX ypaBHEHUN MeToaa crii? KakoB Gpuzuieckuii CMbICT KO3 PUIIIEHTOB
IIpU HEM3BECTHBIX 8ij B MC?

5. KakoBbl cBoOiicTBa TJaBHBIX M MOOOYHBIX KOA(POHUIMEHTOB KaHOHWYECKUX ypaBHeHHH? Kaxum
00pa3oM BBIYHCISIIOTCS KO PHUIMEHTHI dij 1 cBoOoaHbIe WwieHbl AiF B MeTone cuin?

6. Kak BBIYMCIAIOTCA SIIOPBI PE3YIbTUPYIOIIMX MOMEHTOB B MeETOAE cui? B uem uues u cyrthb
nepopMaMOHHON POBEPKHU B METO/1E CUIT?

7. Kak ompenenstorcss nonepeunsle cuiasl Q  uepe3 3HaueHus MomeHToB? Kak onpenensrorcs
IIPOJOJIbHBIE CHIIBI N uepe3 MolepeuHble CUilbl?

8. HazoBute maTh ocHOBHBIX dTanoB pacuera CHC metonom cuii. B yem uzpes U cyTb CTaTMUECKON
IIPOBEPKHU pacueTa B METO/E CUII?

9. Kak onpenensitores cBoboaubie wieHsl AiT npu pacuere Ha Temmnepatypy u AiO 1npu pacyere Ha
ocaJiky onop?

10. Kak MOXHO OIIpeIeanTh EPEMEILIEHUS B CTATUUECKU-HEONIPEACIUMON cucteme?

11. K xakuMm ympoueHusiM BeIeT ydeT CUMMETpUM Mpu pacuere Meronom cui? Kakue crocoObl
YIPOILEHUS IIPU pacuyeTe CUMMETPUYHBIX CUCTEM?

12. Yrto Takoe mapHble HEU3BECTHBIE U IPYNIHUPOBKA Heu3BecTHbIX B MC? B yem ympouieHue npu
JeWCTBUU CUMMETPUYHON/KOCO-CUMMETPUYHON Harpy3ku?

13. Kak ompenenuTh CTENeHb CTaTHYECKOW HEOMPeNeTMMOCTH IMPOCTPAaHCTBEHHOW pambl? B uem
3aKJII0YAI0TC 0COOEHHOCTH pacyeTa NPOCTPAaHCTBEHHBIX paM METOJJOM CHJI?

14. B yem 3aximr04aroTcss OCOOCHHOCTH pacueTa CTaTUYECKU HeomnpeaeauMbix pepm MC?

15. Yro Takoe creneHb KMHEMATHYECKON HEONpEeNeIUMOCTH cucTeMbl? Kak omnpexaensercs creneHb
KMHEMaTUYeCKOM HeonpeaeTuMocTu?

16. Kak momxydaercst ocHOBHasi cucreMa meronaa nepememienuit (MII)? B yem oTianume OCHOBHOI
cuctembl MII oT ocHoBHOM cuctemsl MC?

17. KakoBbl OCHOBHBIE TpeOOBaHUS K OCHOBHOW cucTeMe Meroja mnepemerneHuit? Kakue THIbI
CTEP’KHEW COCTABISIOT OCHOBHYIO cucteMy MII?

18. KakoB cMbIcI KaHOHMYECKMX YpaBHEHUH Mertona mepemenieHuil? KakoB Qusnueckuil cmbica
K03 (HULIMEHTOB NPU HEU3BECTHBIX U CBOOOHBIX wieHOB RiF B meToze nepemenieHnii?

19. Kak Bbrancisrores KodopQuuueHTsl rij U cBoboaHble wieHsl RiF B MeTone nepemenienuii?

20. Kak ompenenstoTcsi pe3yJabTUPYIOIINE MOMEHTBI NMPHU pacuere meTogom mnepememenui? Kak
MO>KHO BBIIIOJIHUTB UX ITPOBEPKY?

21. HazoBure mnate ocHoBHBIX 3TanoB pacuera CHC wmeromom mnepememenuii. Kax nemaercs
CTaTUYECKasi IPOBEPKA IPABUIBHOCTH pacueTa METOAOM IEpEMELIEHUI?

22. Kak onpenenstorcst cBo0oaabie wieHbl RiT mpu pacuere Ha temneparypy 1 RiO  mpu pacuere Ha
ocaziky onop?

23. Kak moxHO ynpoctuth OC MeTosa nepeMelnieHuil Ipyu pacuere CUMMETPUYHbIX pam? UTto Takoe
IIapHbIE HEU3BECTHBIE U TPYIIINPOBKA HEU3BECTHBIX B METO/IE NTEPEMELLIEHUI?

24. Kak onpenenuTs cTelneHb KUHEMAaTUYeCKOW HEeOIpeleIMMOCTH MPOCTPAHCTBEHHBIX paM? B uem

MTNOGRITIINTCT OCOASHETNCTU NACUETA TTNOCTNATCTREHHIRTY ham MTT?



25. OcHOBHOE MaTpU4YHOE ypaBHeHHUE Npu pacuere pam MII B maTpuunoit ¢popme? U3 dero cocrout
MaTpulla HHAECKCOB Ipu pacuete pam MII B MaTpuuHO#t popme, ee HazHaUeHUE?

26. B uem uaes v CyTh MPUMEHEHHS METO/a IEPEMEILICHUI TTPU TOCTPOCHUU JIMHUNA BIUSHUS?

27. KakoBa ocHOBHas uzaes cmemaHHoro meroga pacdera CHC?  Kakue BennuuHbl sBIISETCA
HEWU3BECTHBIMU B CMELIAHHOM MeTo1e?

28. Kak BbIOMpaeTcss OCHOBHAas CHUCTEMa CMEIIaHHOTO Merofa? B Kakux ciiydasx palnuoHaJIbHEe
MIPUMEHATHh CMEIIaHHbIA MeTO?

29. KakoB cMbICI KaHOHMYECKHUX YpaBHEHHUH B cMemaHHoM Mmeroae? Kak MoxHO omnpenenuTh
Kod(hpuIMeHTsI 01j = —r1j B CMEIIaHHOM MeToje?

30. Kak Haxoasatcs ko3 duuuents dii , 1jj 1 cBoboanbie wiensl AiF u RjF B cmemannom metone? Kak
ONPEIEIAI0TCS PE3YIbTUPYIOIINE MOMEHTHI IIPU PACYETE CMEIIAHHBIM METOAOM?

7 cemectp. CTpouTesbHasi MEXaHHUKA, YaCTh 3

1. lunamuka coopyxeHuid. Bunpl nnHamudeckux Harpy30ok. OCHOBHBIE 3aKOHBI TMHAMUKH.

2. Konebanus u ux Buabl. MeTosl peuieHus 3agad AuHaMuku. Ctenens cBo0o bl Macc. CHCTEMBI C
pacnpeesIeHHbBIMYA U COCPEA0TOYEHHBIMH MacCaMHu.

3. CBoOoaHbBIE HE3aTyXaIIne KoJeOaHus yIpyroi CHCTEMbI C OJTHON CTENeHbI0 CBOOOABI. OCHOBHBIC
XapaKTePUCTUKH CBOOOIHBIX KOJIEOaHUA.

4. CBobOoaHBIC 3aTyXarIue KojaeOaHus YIpyrod CUCTEMBI C OJHON CTETICHBIO CBOOOIBI. YpaBHECHHE
3aTyxaromux konebaHui. Jlorapupmudecknil 1eKpeMEHT 3aTyXaHusl.

5. BemHyX/1eHHBIE KOJIeOaHHUs CHUCTEMBI C OJIHOM CTeNeHbIo cBOOONbI. JJnHamuueckuii ko3dduiuent u
€ro CMBICII.

6. SlBneHue pe3zoHaHca. 3aBHCHMOCTb IHHAMHUYECKOTO KOd(p(UIMeHTa B 00JAaCTH pe30HaHCa OT
norapuMHUECKOro AekpemMeHTa 3aryxanus. Ilpubnmxennas gopmyna g ruHamuueckoro ko3dduuuenra u
00J1acTh €€ MPUMEHEHUSI.

7. CBoOoHBIE KOJE€OaHUs YIPYroil CUCTEMBI C JBYMs CTENEHSAMM CBOOOIbI. OIpeaenuTesb 4acToT.
O06o0061IeHre Ha ciTydail HECKOJIBKHUX CTETICHEH CBOOOIBI.

8. OmnpeneneHne 4acToT CBOOOJHBIX KOJEOAaHUI CHCTEMBbI C JIByMs CTENEHsMH cBOOOAbl. Pemenue
YpaBHEHHUS YacTOT U €ro MIPOBEPKHU.

9. YpaBHeHus ¢popm kojeGaHMI MEXaHUUECKOW CHUCTEMBI C JIByMs CTeneHsMHU cBoOozbl. [locTpoenue
dhopm KosteOaHmiA.

10. BoiHyX/1eHHBIE KOJIeOaHUsI CUCTEMBI C OJTHON CTENEHbI0 CBOOO/IbI IIPH HECOBIAJICHUN HANpaBJICHUS
Kos1e0aHui Macchl M HaNpaBJIeHUs BUOpallMOHHON Harpy3ku. OnpeneneHue JUHAMUYECKUX YCUITUH.

11. BoiHyX/1eHHbIE KOJIeOaHUs CUCTEMBI ¢ IByMs CTeNeHIMHU cB000 1bl. KaHOHWYeCcKHe ypaBHEHHS IS
aMIUIATYl UHEPLIMOHHBIX CUJL.

12. Onpenenenuie K03(pPUINEHTOB M CBOOOIHBIX YIEHOB KAHOHMYECKUX YPABHEHUH Ul aMIUTUTYA
MHEPLUUOHHBIX cuil. [locTpoeHue nuHaMu4ecKoi SMI0pbl M3rMOAOIINX MOMEHTOB.

13. DHepretuyeckuii crnoco0 ompeeneHus NEpBOMl 4acTOThl CBOOOJIHBIX KOJeOaHMH CHCTEMBI C
pacnpezieieHHbIMA MaccaMu. [IpuHIune! 3a1aHust GpopMbl KoJeOaHUH.

14. Cnioco0 npuBeACHHBIX Macc I ONpe/IeeHusl IePBOil 4aCTOTHI CBOOOIHBIX KOJIEOAHUI CUCTEMBI C
pacnpe/ieIeHHbIMA MacCaMu.

15. BnusHue BUOpAIIMOHHON HAarpy3Ku Ha KOHCTPYKIMH, 000pY/I0BaHHE U OpraHu3M dejaoBeka. Mepsl
3aIIXATHI OT JUHAMHAYECKHUX BO3/ICUCTBHI.

17. Yder cummeTpu B 331a4ax TuHaMUKH. CHMMETpHYHbIE U KOCOCUMMETPUYHBIE (POPMBI KOJIeOaHUH.
['pynnupoBKa CUMMETPUYHO PACTIONOKEHHBIX TOUEUHBIX Macc.

18. TTonsiTHE O OTEpE YCTOMYMBOCTH M KpUTHUECKOM Harpys3ke. CriocoObl (KpUTEpUH) pelIeH s 3a/1a4
ycTOM4MBOCTH. CTATUYECKUN KPUTEPUI YCTOMYMBOCTH U TONYIIEHHUS IIPY €r0 MIPUMEHEHHH.

19. Mcnionp30BaHuE CTATUUECKOTO KPUTEPUS YCTOMYMBOCTHU IIPH ONIPEAEIEHUN KPUTHUECKON Harpy3Ku
B CHCTEME C OJJHOM CTETeHbIO CBOOOIBI (pUMeED).

20. cnonp3oBaHUE 3aMEHBI YIIPYTUX YYaCTKOB PACYETHON CXEMBI YCIOBHBIMH YIPYTHUMH CBA3SIMU IpU
OTpeieIEHUN KPUTUYECKOM CHJIbI CTATHUECKUM CIIOCOO0M (TIpuMeD).

21. 3apmaua Diiepa 00 YCTOHYMBOCTH IIEHTPAJIBHO-CIKATOIO CTEP)KHSA (OCHOBHBIE pPE3YJBTATHI).
Pacuernble mapameTpsl 3aaun ycroiunBocTH. KpuTuueckuil mapamerp, pacueTHas JIMHA U KO3(DPHUIHEHT
IIPUBEACHHUS.

22. 3Ha4yeHHsI KpUTUYECKOM CUJIbI, paCYETHOM JIMHBI U KO3 PUIEHTa TPUBEIEHUS AJI1 OCHOBHBIX



CIIy4aeB 3aKperieHUs [IEHTPAIbHO-CKATOTO CTEPHKHSI.

23. CocTaBiieHHE YPaBHEHHS YCTOMUHUBOCTH JIJIsl CUCTEMBI ¢ OECKOHEUHBIM YHCIIOM CTEMeHEeH CBOOOIbI
MyTeM HEMOCPEACTBEHHOIO HUHTErpUpoBaHUS AudPepeHnanbHOro ypaBHEHUS OCH CTepXkHS (Ipumep
cocTaByieHUs TU(PepeHINaTFHOTO YPaBHEHUS U T'P. YCIOBUR).

24. PenieHue ypaBHEHUsS YCTOMYMBOCTH C IOMOIIBIO TaOJHUIl CHEIUANbHBIX (yHKIMH. OnpenencHue
TPaHUI] TOUCKAa MUHUMAJIBLHOTO KOPHS (TIpUMep).

24. PelieHue 3ajad4 yCTOMYMBOCTH METOAOM IepeMeiieHui. CucremMa KaHOHWYECKUX YpPaBHEHHIA.
VYpaBHeHUE YCTOWYMBOCTU B OOIIEM BHUJIE.

25. OCHOBHBIE OTIPEICICHUS U KIacCU(UKAIUS TIACTHH.

26. Texaudeckas Teopus n3ruoda miactud. [ umoressr Kupxroda.

27. llepemenienus, gepopmMaiuu, HalpsHKEHUS U YCUIIHS B TTACTHHE.

28. ludpdepentmanpHoe ypaBHEHHE U3THOA TIACTHHBIL.

29. ®opMynHpoBKa TPAaHUYHBIX YCIOBHUM JIJIS1 M3THOAEMOM TIACTUHBI.

30. DnemeHTapHbIE Cllydau U3ruda riactTul. Pemenue npsamoit 1 oOpaTHoii 3a1a4 n3ruda riacTuH.

31. OpToTpomnHbIe U KOHCTPYKTUBHO OPTOTPOITHBIE IIACTUHEI. [171acTUHBI HA yIPYrOoM OCHOBaHHH.

32. Metoapl pacueTa U3rubaeMbIX IJIACTUH, UX KIIACCH(PHUKAIIHAL.

33. CyTb MeTO/Ia KOHEUHBIX PA3HOCTEH JJIs pacueTa MIACTHH.

34. KoHeuHO-pa3HOCTHEIN onieparop AuddepeHInaIbHOr0 ypaBHEHUs N3ruda. [ paHUYHbBIC YCIIOBUSI.

35. OcHoBHbIE MoNI0keHUs MeTo1a byOHoBa — ["anepkuna. bazucHbie pyHKINU.

36. BapuanuonHast mocTaHOBKa 33/1a4u U3ruda 1iacTuHbl. BapuanoHHO-pa3HOCTHBINA METO/.

37. CyTh MeTO/1a KOHEUHBIX AyieMeHTOB. OCHOBHBIE MoNIokeHus. JloctonncrBa u Henpoctatkn MKD.

38. Koneunsle a5ieMeHThI n3rudaemMoit mractuHbl. CTeneHn cBoOOAb! y3i1a. ANpPOKCUMANUs U PYHKITUH
(hOpMBI KOHEYHOTO 3JIEMEHTA.

39. OcHOBHBIE COOTHOIICHHUSI JIJI KOHEYHOTO 3JIEMEHTA IJIAaCTUHBI. MaTpuiia ;KeCTKOCTH.

40. ITocnenoBaTenbHOCTH pacyeTa METOI0M KOHEUHBIX JIEMEHTOB.

41. OCHOBHBIC TIOHATHUS U ONPEACTCHUS 111 0007109KH. [1T0CKOCTh MPOCSKITUY | CTpelia o IbeMa.

42. Knaccuduxkanus odonouek. Onucanue mNoBEepXHOCTH 000JOYKHU B JCKAPTOBOM cUCTEME.

43. edbopmanuu u ycuius B TOHKHX 000J10ukax. CBsI3b HAMPSHKEHUM ¢ BHYTPEHHUMH YCHIIUSIMHU.

44. JlonomHUTENIbHbBIE TUTIOTE3bI AJIs TOJIOTUX 0007104YeK?

45. YacTHble TEOPUH pacyeTa TOHKUX 000104ek. beaMomMeHTHas u nony0e3MOMEHTHas! TEOPHUH.

46. Texunyeckasi TeOpHsi TOHKUX 000J04€eK. JOMOTHUTENbHBIE THITIOTE3HI.

47. HanpsikeHHOE COCTOSIHME IMOJIOroil 00010uku. [ledopManuu 1 ypaBHEHUS paBHOBECHS IMOJIOTrON
000JI0UKH.

48. Pazpemaronias cuctemMa ypaBHEHHI ¥ TpaHUYHBIC YCIOBUS JIJISl TTOJIOTOM 000JIOUKH.

49. IlpumeHeHre MeTOAa KOHEUHBIX 3JIEMEHTOB K pacueTy obosouek. [IpenmmyiecTBa U HEAOCTaTKU
MKD.

50. Tumbl KOHEYHBIE AIIEMEHTHI IS pacueTa obonouek. Ocobennoctn npumenenus MKD k pacuery
000JI04EK.

7.4.2. IlpakTrueckue 3aJaHus 1715 IPOBEACHUSI IPOMEXYTOUHOM aTTecTalluu 00y4YaroluXCsl

TecroBble 3amaHus (A7 NPOBEPKH CHOPMUPOBAHHOCTH HHAWKATOpA JOCTMXKEHUH KOMIETEHIHI:
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19,
OIIK- 11.1, OIIK- 11.6, OIIK-11.7)

Cemectp 5. ®aitn pazmemen o aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

Cemectp 6. Daiin pasmenen no aapecy DMMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

Centeern 7 Matim navere in amnecy AUOC Maondle: httne'// moandle enhoaan mi/mad/reconirce/

7.4.3. IIpumepHble TeMBI KypcoBOil paboThI (ITpoeKTa) (pU HATHYUH)
KypcoBble npoekTsl (paboThl) y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.

7.5. Metoanueckue MaTepuabl, ONpeessonne MpoueIypbl OLIEeHUBaHNUs 3HaHUMN, YMEHHM, HABBIKOB U (MJIN)
OIbITa TPO(ECCUOHATBHOM JIEATENTbHOCTH, XapaKTepU3YIOIIKe 3Tanbl (POPMUPOBAHUS KOMIIETECHIIMN
ITpouenypa npoBeneHus MPOMEKYTOUHOM aTTECTAllMU U TEKYILIEro KOHTPOJIS yCIIEBaeMOCTH (s



MPOBEPKH C(HOPMUPOBAHHOCTH WHIWKATOPOB pAocTwkeHus kommeteHmuii: OIIK-1.2, OIIK-1.4, OIIK-1.5,
OIIK-1.6, OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6,
OIIK-11.7)

[Mpouienypa mpoBeneHUs MPOMEKYTOUHOM aTTeCTalliii M TEKYIIEro KOHTPOJIsS YCIEeBaeMOCTH
periIaMEeHTHPYETCs JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIPEICIISIONINM MOPSA0K OPTaHU3aIliK U TPOBEICHHS
TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAlMK 00yYarOIIUXCA.

[Iponienypa omeHuBaHus (OPMUPOBAHUS KOMIIETCHIIMA TPU TPOBEICHUHM TEKYIIETO KOHTPOJIS
IpUBEAcHa B 1. 7.2.

TurmoBbie KOHTPOJIBHBIC 3aJaHHSI WJIH WHBIC MaTEPHUaTbl TEKYIIIEr0 KOHTPOJISI IPUBEICHBI B I1. 7.3.

[Tpoueaypa oneHUBaHUsT GOPMUPOBAHUS KOMITETEHITHH P MPOBEACHUN TEKYIIETO KOHTPOJIS.

1.1. CamocTosaTenbHas paboTa Ha MPAKTHUUYECKUX 3aHITHUSIX M YIAJICHHO MO PEUICHHI0 KOHTPOJbHBIX
3a/1aHUM.

[TepedyeHp KOHTPOJIBHBIX 3a1aHu NpuBeneH B pasneine @OC/TumnoBbie KOHTPOJIbHBIE 3aIaHUA. .

1.2. BeImoiHeHHE KOHTPOJIBHBIX PA0OT COTIACHO YTBEPHKICHHBIM METOIUYECKUM YKa3aHUSIM.

(J13.1, J13.2, J13.3, J13.4)

[TepeueHb KOHTPOJIBHBIX Pa0OT:

5 cemectp. (JI3.4)

Kontponbnas padora Ne 1. "Pacder craTH4ecKu ONpeneMMbIX CUCTEM" .

3anayva 1.1. Onpenenenre BHyTPEHHUX YCUIUI B IIAPHUPHO-KOHCOIBHOU Oalke.
3anava 1.2. Onpenenenne BHyTPEHHUX YCUIIMN B MHOT'OJIMCKOBOM pame.

3anauva 1.3. Onpenenenue ycuianil B CTEPKHAX 0aouHON QepMBl.

3anaya 1.4. Pacuer mapHUpHO-KOHCOJIbHON OalIKi Ha MOJIBUKHYIO Harpy3Ky.
3agayva 1.5. Onpenenenue nepemMenieHuii B MHOTOIMCKOBOM pame.

6 cemectp. (JI3.4)

Kontponbnas padorta Ne 2. "PacueT cratndecku HeOmpeaeIuMon paMbl METOAOM CHIT".

3anaya 2.1. Pacuer miockol CTaTUYECKH HEONPENEIMMON paMbl METOAOM CHIL.

3anaga 2.2. OnpeneneHne NepeMenieHui B CTaTHYECKH HEOIPEAEIINMON paMe.

3anaya 2.3. Pacuer cTaTMUeCKU HEONPEAEIUMOM paMbl METOJIOM CHUJI Ha OCAJKy OIOp.
Konrtpomnsnas padora Ne 3. "PacueTr cTraTHuecKy HEONPEAESTMMON paMbl METO/IOM NepeMeIIeHuit".
3anayva 3.1. Pacuer miockoi paMbl METO/IOM MEPEMENICHUI B KAHOHUYECKOU (hopMme.

3agaua 3.2. PacueT miaockoil pamMbl METOJIOM NepeMellleHui B MaTpu4Hoil popme.

3amaua 3.3. PacyeT miiockoi paMbl METOJIOM KOHEYHBIX JJIEMEHTOB.

7 cemectp. (JI3.1, JI3.2, JI3.3)

KonTponbnas padota Ne 4. "PacueT miockoil pambl Ha IMHAMUKY U YCTOMYUBOCTD'.
3anaua 4.1. JlunamMuueckuil pacueT MI0CKOM paMbl Ha BUOPAIIMOHHYIO Harpy3Ky.
3amaua 4.2. PacyeT mIoCKOW pamMbl Ha YCTOMYHMBOCTbh METOJIOM TEPEMEIICHUMN.

Konrtpomnsnas padora Ne 5. "PacueT TOHKOCTEHHBIX KOHCTPYKLIUI".
3agaua 5.1. Pacuer n3rubaeMoii IiINThl YUCIEHHBIMA METOTAMH.
3anaua 5.2. Pacuet nosioroit 000104k METOI0M KOHEUHBIX 3JIEMEHTOB.

2. [IpoMexyTouHas aTTecTalys Mo JUCLUIIMHE MPOBOAUTCS B (hopMe 3a4yeTa ¢ OlleHKoM (5 cemecTp) u
sK3aMeHa (6, 7 cemecTp) .

2.1. 3auer npocTaBigeTcs O pe3yabTaTaM BbIIIOJHEHUS KOHTPOJIbHBIX 3aJaHHUI, KOHTPOJIbHBIX padoT 1
YCTHOT'O co0ece0BaHMUs.

2.2. DK3aMeH TPOCTaBISIETCS IO pe3ysibTaTaM CIa4yd dSK3aMeHa B JK3aMEHAIMOHHYIO ceccuio. B
9K3aMEHAIIMOHHBIN OHJIET BKIIOYEHO 2 TEOpPeTHYECKHX BOIIpOca M IpakTHYecKoe 3ajaHue (3agaya),
COOTBETCTBYIOIEE COJEPKAHUIO (DOPMHUPYEMBIX KOMIETEHITHH.

DK3aMeH NMPOBOAUTCS B YCTHOM ¢dopme. Ha moAroToBky mno sk3aMeHallMOHHOMY OuiieTy oTBoauTCs 60
MUH.



MIPOBEACHUS IPOMEKYTOUYHOM aTTECTALINH.
[lepeuenr TeopeTudyeckux BOMpocoB mpuBeneH B pazaene DPOC/ Teoperuueckue BOMPOCH IS

MPOBEICHUS MPOMEKYTOUYHON aTTeCTALIUU.
7.6. Kpurepuu onieHrBaHus cpOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

Kpurepnn
OLICHUBAHHUS

YpoBEHL OCBOCHUS U OIIEHKA
OneHka OneHka
«HEYIOBIETBOPUTEI | «ymoBieTBoputenbH | OLEHKA «XOpPOIIO» OueHka «OTJIIMYHO»
BHO» o»
«HE 3a4TCHOY» «3a4TEHOY
VYpoBeHb 0OCBOCHUSI | YPOBEHb OCBOEHUSI | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHIIUH KOMIIETEHIINHI KOMITIETEHIIUH KOMIIETCHIINHT
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN». «BBICOKHI».
Kommereniuu He Kommerenmn Kommerenun Kommerennuu
c(OpPMHPOBAHBI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |c(OPMHUPOBAHBI. 3HAHUS
3HaHus ChopmupoBansl | 3HaHus OOIIMPHBIE, | ApTyMEHTUPOBAHHBIE,
OTCYTCTBYIOT, 0a30BbIC CTPYKTYPHI | CACTEMHBIC. Y MEHHUSI | BCECTOPOHHUE. Y MEHUS
YMEHUS U HABBIKM HE | 3HAHUU. Y MEHUS HOCSIT YCHEIIHO TPUMEHSIIOTCS
chopMuUpOBaHbI (dbparMeHTapHbI 1 PENPOTYKTUBHBIN K PEIICHUIO KaK
HOCSIT XapakTep, TUIOBBIX, TAK U
PenpOIyKTUBHBIN MIPUMEHSIOTCS K HECTaHJAPTHBIX
Xapaxrep. PELICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JeMoHcTpupyeTcs 3aaHUN. JeMmoHcTpupyercs
HU3KUN YPOBEHb JeMoHncTpupyercs BBICOKUI YPOBEHb
CaMOCTOSITEIIbBHOCTH JIOCTaTOYHBIHN CaMOCTOSTENILHOCTH,
MIPAaKTUYECKOTO YPOBEHb BBICOKAsl aJalITUBHOCTh
HaBBIKA. CaMOCTOSTEIIbHOCTH | MPAKTHYECKOTO HaBbIKA
YCTOMYUBOTO
MPaKTUYECKOTO

HaBBbIKaA.




OO6yuaronumiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
J€MOHCTPHPYET: JEMOHCTPHUPYET: J€MOHCTPHUPYET: JI€MOHCTPHUPYET:
-CYILIECTBEHHbIE -3HaHUSA -3HaHHUE U -ri1y0oKue,
poOesbl B 3HAHUSX | TEOPETHYECKOrO MIOHUMaHHe BCECTOPOHHME U
y4eOHOTO Mmarepuaa; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHBIC
Mmarepuaa; -HEIOJIHBIE OTBETHl | KOHTPOJMPYEMOIO | 3HAHMs IPOrPaMMHOIO
-IOTTYCKAIOTCS Ha OCHOBHBIE o0bema MarepHaa,
IPUHIUNKAIbHBIE | BOIIPOCHI, OLIMOKU B IPOrPaMMHOTO -[10JIHOE TIOHUMAaHHe
OLIMOKH ITPU OTBETE OTBETE, Marepuaia; CYIIIHOCTU U
Ha OCHOBHBIE HEI0CTaTOYHOE - 3HaHUSA B3aUMOCBSI3H
BOIIPOCHI OuiieTa, IIOHUMaHHe TEOPETUYECKOT O paccMaTpUBaeMbIX
OTCYTCTBYET 3HAHHE CYIIHOCTH MaTepuasa MIPOIIECCOB U SIBJICHUH,
U TIOHUMaHue u3JIaraeMbIx -CII0COOHOCTh TOYHOE 3HaHHE
OCHOBHBIX OHATHH U BOTIPOCOB; yCTAHABJIMBAaTh U | OCHOBHBIX ITOHATHUH, B
KaTeropui; -HEeyBEpEHHbIC U OOBSICHATB CBSA3b | paMKax 00CYKIAaeMbIX
SHaHHA -HEIIOHUMAaHue HETOYHBIE OTBETHI Ha | IPAKTUKU U TEOPHUH, 3a1aHU1;
CYIIIHOCTH JIOTIOJIHUTEIIbHbIE BBISIBJISATh -CIIOCOOHOCTD
JOTIOJTHUTEIBHBIX BOTIPOCHI. IPOTHBOPEYHS, YCTaHABJIUBATh U
BOIIPOCOB B paMKax npooIeMbl U OOBSICHATH CBSI3b
3aJaHuil Ouyera. TEH/ICHITIH NPAaKTUKH U TEOPHH,
Pa3BUTHS; -JIOTHYECKU
-TIpaBUIIbHBIC U HI0CJIEIOBATEIbHBIC,
KOHKpPETHbIE, 0e3 cojiepKaTeNbHbIe,
rpyObIX OIINOOK, KOHKPETHBIE U
OTBETHI Ha UCUEpIIbIBAIOINE
MOCTaBJICHHBIC OTBETHI Ha BCE 3aaHUs
BOIIPOCHI. ousera, a Takxe
JOTIOJTHUTEbHbIC
BOIIPOCHI FK3aMEHATOPA.
[Ipu BBINIOJIHEHUHT Obyuarommiicst OObyuaromuiics Obyyaromuiics
PaKTUYECKOTr O BBIMOJIHII BBITTOJIHUIT MPaBUIBHO BBITOIHUI
3ajaHus OmiieTa MPAKTUIECKOE MPaKTUYECKOe MPAaKTHYECKOE 3a/1aHNE
oOyyarommuics 3aaHue busera ¢ 3aJjaHue Ousera c ounera. [Tokazan
MPOIEMOHCTPUPOBA JI|  CYIIECTBEHHBIMH HEeOOIbIITNMHA OTJIMYHBIC YMEHHS B
HEI0CTaTOYHBIN HETOYHOCTSMHU. HETOYHOCTSIMHU. paMKax OCBOEHHOTO
YPOBEHb YMEHUU. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[TpakTuyeckue OLIMOKH B yMeHus B pamkax | Pemaer npeanoxeHHbIe
3aJJaHus HE COJIepKaHUU OTBETA OCBOEHHOTO MPAKTUYECKHE 3aJaHUs
BBITTOJIHEHBI U pelIeHun y4eOHOro MaTepuaia. 6e3 omuooK
YMCHHA OObyuaromuiics He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEYAET Ha BONPOCHI 3aJaHUH. NPaKTUYEeCKHe JONIOJTHUTENbHbIE
ounera npu [Tpu oTBeTax Ha 3aJJaHHs PEIICHBI C BOTIPOCHI.
JOTIOJTHUTEIBHBIX JIOTIOJTHUTEIIbHbIE HEeOOJIbITNMHU
HaBOIAIINX BOTIPOCHI OBLIIO HETOYHOCTSIMHU.
BOIIpOCax JIOMYIIEHO MHOTO OTtBetni Ha
Tperno/iaBaTers. HETOYHOCTEH. OOJIBIITMTHCTBO
JIOTIOJTHUTEIIBbHBIX
BOTIPOCOB.




BJIaJACHHUC
HaBbIKaMH

He moxer BpIOpaTh
METOINKY
BBIIIOJHEHUS
3alaHUM.
Jomyckaet rpyobie
OIMOKH TpH
BBIITOJTHEHHH
3aJIaHNM,
HapylIaIIne
JIOTUKY PEIICHUS
3a7a4.
Hemaer
HEKOPPEKTHBIE
BBIBO/IBL.

He moxer
000CHOBATh
ANTOPUTM
BBIITOJIHEHUS
3aJaHUH.

UcnbiTeiBaeT
3aTPYJHEHUS 10
BBIOOPY METOIMKHI
BBITTOJTHCHUS
3aJIaHHil.
JlomyckaeT omumoKu
P BBINIOJIHEHUU
3aJaHuid, HApYIIEHUS
JIOTUKH PEIICHUS
3aj1ad4.
UcneiTeIBacT
3aTPyAHECHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBLIBOJIOB.
UcnbiTeiBaeT
3aTPYJHEHUS TIPU
000CHOBaHHUU
ajgropuTMa
BBIITOJIHEHUS
3aJlaHNM.

bes 3arpynHeHunii
BBIOMpAET
CTaH/IaPTHYIO
METOIUKY
BBITIOJTHECHHS
3aJaHUN.
JlommyckaeT ommoKu
TP BBITIOJIHCHUH
3aJIaHuM, HE
HapyIIaroIme
JIOTUKY PEIICHUS
3a1a4
JlenaeT KOppeKTHBIC
BBIBOJIBI 110
pe3yabTaTam
pelieHus 3a/1a4u.
OO0O0CHOBBIBACT X0/
pelieHus 3a1au 6e3
3aTpyAHEHUH.

IIpumenser
TEOPETUYECKUE 3HAHUS
JUTSL BEIOOpa METOMKHU
BBIIOJTHEHUS 3aJaHUH.
He nonyckaer ommnbox

MIPY BBIMOJHEHUH
3aJIaHUil.
CaMoCTOSTEIIFHO
aHaJIM3UPYyET
pe3yabTaThl
BBITTOJIHCHUS 3aJaHHH.
I'pamoTHO
00OCHOBBIBAET X0
perieHus 3aiay.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBLHO-TeXHUYECKOe o0ecneyeHne JUCHUIIIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U IONOJHUTEIBHON JTUTEPATYPhl, HEOOXOAUMOMN AJI1 OCBOEHUS AUCLMILIMHBI (MOIYJIs)

Ne ABTOp, Ha3BaHHUC, MCCTO U3JaHUsA, U30aTCJIIbCTBO, I'OA U3AaHHUA yqe6H0171 u

n/n

y4e0HO-METOINYECKON JTUTEPATYPhI

KommuectBo
AK3EMILISIPOB/AICKTP
oHHEIN aapec DBC

OcHoBHasl JIUTEpPaTYpPA

1 [Hapxos A. B., HlanomuukoB H. H., CtpoutensHuast mexanuka, CII6.: Jlans, 2008 1

2 |dapxos A. B., lllanmomaukos H. H., Ctpoutensaas mexannka, CI16.: Jlanb, 2005 20

3 |babanos B. B., CtpoutenbHas mexanuka, M.: Akagemus, 2012 204

4 |bab6anos B. B., Ctpoutenbnas mexannka, M.: Axkagemus, 2012 207

5 |babanos B. B., CtpoutenbHast mexanuka, M.: Akagemus, 2011 400
MacnennukoB A. M., JluHaMuka U ycTOH4MBOCTh coopyxeHuil, M.: KOpaiit,

6 50
2016

7 |babGanoB B. B., CtpoutensHas mexanuka, M.: Akagemus, 2011 397

JlonmoJJHHUTEIbLHAS JUTEPATYPA
1 |IIerpos B. B., Teopus pacuera miactun u obonouek, M.: ACB, 2018 3
2 JlykameBud A. A., CoBpeMeHHbIC YNCIICHHBIE METO/IbI CTPOUTENLHON MEXaHUKH, 1

Xabaposck: U3a-so XI'TY, 2003

3 |Cankr-TlerepOyprekuit
yausepcurer, O5C ACB, 2017

roCyJapCTBEHHBIN

JlykameBuy A. A., Teopus pacuera miuacTuH U obomnouek, Cankr-IlerepOypr:
apXUTEKTYPHO-CTPOUTEIbHBIH

http://www.iprbooksh
op.ru/74353.html

4 |KoGeneB E. A., MacnennukoB H. A., Ctpoutenbnas mexanuka, CI16., 2018

20

5 MacnennukoB A. M., HagabHbIN KypC CTPOUTEIBHON MEXAHUKU CTEPKHEBBIX
cucreM, CII6.: [Ipocnexkt Hayku, 2009

694




MacnennukoB A. M., HauanbHbII Kypc CTPOUTENBHON MEXAHUKH CTEPHKHEBBIX
6 251
cucrem, CII6., 1997
MacnenaukoB A. M., OCHOBBI JUHAMUKH U YCTOMYHUBOCTH CTEPKHEBBIX CUCTEM,
7 238
M., 2000
1 babanoB B. B., MacnennukoB H. A., CrpoutenbHas MmexaHuka. PacuerHo- 1
rpadunyeckne padorsl, CI16., 2017
2 |JlyxameBuu A. A., Teopus pacyera miactus u obonouek, CII6., 2017 1
3 |KoGenes E. A., MacnennukoB H. A., CtpoutensHas mexanuka, CI16., 2018 20
4 |Jlykamesud A. A., JlykameBuu H. K., Crpoutensnas mexanuka, CII0., 2018 1
5 |JlykameBudu A. A., Teopus pacuera miiactul u oobonouek, CII6., 2017 1

Obyyaromuecs u3 yncia nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aAanTHPOBAHHBIX K OTPAHUYCHUSM UX 3[JOPOBBS.

8.2. Tlepedyenp pecypcoB HMHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «MHTEepHET», HEOOXOIUMBIX IS
OCBOGHUS AUCHUILINHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET» DJIEKTPOHHBII ajipec pecypca
"CrpouTelnbHas MEXaHHKa, 4acTh 1": aekTpoHHbIi Kypce B cucreMe [https://moodle.spbgasu.ru/enrol/index.p
Moodle hp?id=3044
"CtpouTelibHasi MEXaHHUKa, 4acTh 2'": AJIEKTPOHHBIN Kypc B cucteme |https://moodle.spbgasu.ru/enrol/index.p
Moodle hp?id=2771
"Teopus pacyera IIacTHH W 00omouek': 31IeKTpOoHHBIA Kypc B|https://moodle.spbgasu.ru/course/view.p
cucreme Moodle hp?id=2468
"JluHaMHUKa ¥ YCTOMYHUBOCTH COOpYKeHMIA'": 31eKTpoHHBIH Kypc B|https://moodle.spbgasu.ru/enrol/index.p
cucrteme Moodle hp?id=2566
8.3. IlepeueHb cOBpeMEHHBIX PO(ECCHOHATBHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DJIeKTPOHHBIN apec pecypca
Cucrema aucranimonHoro ooydenust CII6I'ACY Moodle https://moodle.spbgasu.ru/
DIeKTPOHHO-0MOIMoTeYHAas crcTeMa u3aaTenbersa 'Jlans" https://e.lanbook.com/
DIeKTPOHHO-0MOIroTeuHas cucTeMa u3narenscrsa "FOPAUT" https://www.biblio-online.ru/
DnexTponHas 6ubnuoreka Upouc 64 :E;F;://ntb'Spbgasu'rU/IrbIS64r—p
DeKTpOHHO-0MOIroTeuHas cucteMa uznarenbecrsa "IPRbooks" http://www.iprbookshop.ru/
EnuHplii  9MeKTpOHHBIH  pecypc  y4eOHO-METOJMUYECKOW JHUTepaTypsl
CLIGLACY www.spbgasu.ru
Hayunas SIIEKTPOHHAS
Hayunas anektponnas 6ubnuoreka eLIBRARY.RU 6ubnorexa cLIBRARY RU
https://www.spbgasu.ru/Univer
Oo0pa3zoBatenbHble HHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/
Poccuiickast rocyaapcTBeHHas On0anoTeka WWW.rsl.ru

8.4. Ilepeyenb WH(MOPMALMOHHBIX TEXHOJIOTWH, MCIOJNB3YyEMbIX IMPU OCYLIECTBICHUHU OOpPa30BaTEIHLHOTO
mporecca IO JUCHUIUIMHE, BKJIIOYas IIepedyeHb JIMIEH3MOHHOIO U CBOOOJHO paclpoCTPaHsSEMOro
MPOrpaMMHOTO 00ecTIeueHUs

Cnioco0 pacnpocTpaHeHus
HaumenoBanue (JIMTIEH3MOHHOE WJIH  CBOOOTHO
pacopocTpaHIeMOe)




Standard Enrollment 58300688, nara
Microsoft Windows 10 Pro okonuanust 2020-12-31, Campus 3
61795673
Standard Enrollment 58300688, nara
Microsoft Office 2016 okonuanus 2020-12-31, Campus 3
61795673
Lira SAPR Bepcust 2019 R1
MathCad Bepcus 15
Scad Office Bepcus 21

8.5. MaTepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUINHBI
CaeneHust 00 OCHAIIICHHOCTH YYCOHBIX ayAUTOPUN U MTOMEIICHHUH I CaMOCTOSITCIIBHOM PaOOThI

YueOHble ayTUTOPUHU U TPOBEICHUS 3aHITUN JIGKIIMOHHOTO THUIA, 3aHATUA CEMHHApPCKOTO THIIA,
KYPCOBOTO MPOCKTHPOBAHUS (BBITIOTHEHHS KYPCOBBIX pabOT), TPYIIIOBLIX W WHAUBHIYAILHBIX KOHCYIIBTAIIUH,
TEKYILEro KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH.

KoMIuiekT MynbTHMEIUHHOTO 000pynoBaHHs (IIEPCOHANBHBIA KOMIBIOTEP, MYJIbTUMEAUNHBIN
MPOEKTOpP, SKpaH, ayJuocucTeMa), J0ocka MapkepHas Oenas 5maleBas, KOMIUIEKT y4yeOHON wMebenw,
noakiroueHue k kommprorepHoii cetn CIIOIACY, Beixon B Internet. Aya. (o HazHauenuto YYP): 401c, 407¢,
501c, 701c, 349a.

Kommbrotepras aymutopust (A1 IpOBENEHUS MPAKTHYECKHX 3aHSATHHA, KypCOBOTO MPOSKTHPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX pPa0OT), TPYIIOBBIX W HMHIWBHUIYaJbHBIX KOHCYJIbTAIlMH, TEKYILIErOo KOHTPOIS U
IIPOMEKYTOUYHOM aTTECTALUU.

Pabouune mecta ¢ IIK (cTonm KOMOBIOTEPHBINA, CUCTEMHBIN OJIOK, MOHUTOD, KJIaBHATypa, MBIIb), CTOJ
pabouwii, moakiroueHUe K KommbioTepHoit cetn TACY, Beixox B Internet. Ay, (o 3asBke): 205¢, 330c.

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecneunBaroTCs CIICHUAJIBHBIC YCIIOBUS JIS MTOJTYYCHUS O6p330BaHI/I5{ B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMATUBHO-IIPABOBbLIX JOKYMCHTOB

Jns naBanuaos u i ¢ OB3 obecrieunBaroTes crieluaibHbIe YCIOBUS IS TOTyYeHHUsT 0Opa3oBaHus B
COOTBETCTBHUH C TPEOOBAaHUSIMH HOPMATHBHO-TIPABOBBIX IOKYMEHTOB.
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