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

LenasmMu ocBOSHUS

JUCHUIIIIMHBI  ABJIAFOTCA

npuobperenue

3HAaHUNI OCHOBHBIX ITOJIOKEHUU

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

3ajavyaMyd JUCUUIUIMHBL SIBJIAFOTCS. M3YYEHHE OCHOBHBIX IIOJIO)KEHUH CTPOMUTENIBHOM MEXaHMKH,
3aKOHOMEPHOCTEH J1e()OPMHPOBAHUS PACUETHBIX CXEM 3JaHW M COOPYKEHHH TpU CTaTUYECKHX U
JUHAMHUYECKHX BO3JCHCTBUSX; MOJYYEHUE 3HAHUM OCHOBHBIX METOJIOB pacyeTa KOHCTPYKIUMH Ha MPOYHOCTb,
KECTKOCTb U YCTOWYHMBOCTH;, OBJAJCHHE HABBIKAMU IPOCKTHPOBAHUS KOHCTPYKIHH, CBA3aHHBIX C BHIOOPOM
pacyeTHOM CXEMbl, pacye€TOM BHYTPEHHUX YCWIMM W IMEPEMELICHUN, AHAJIN30M U OLIEHKOH IOJIyYEHHBIX

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 dTUX 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,  Ha  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 pematb

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  CTEPKHEBBIX
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

ITIKC-5.1, IIKC-5.2, IIKC-5.3, IIKC-

1 TCO s pacdyeTa Ha JUHAMHUYCCKUEC U CCI>'ICMI/I‘-ICCKPIC BOSﬂCﬁCTBHH
PHAD 5.4, TIKC-55




2 |OcHOBBI HAyYHBIX UCCIIEIOBAHUIT

OIIK-3.6, OIIK-11.1, OIIK-11.2,
OIIK-11.3, OIIK-11.4, OIIK-11.5,
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

3 |Hayuno-mccienoBarenbckas paboTa

ITIKC-5.1, TIKC-5.2, TIKC-5.3, IIKC-
5.4, I1IKC-5.5

OIIK-3.4, OIIK-3.7, OIIK-3.10,
4 [IpoexkTupoBanue  MOCTOB  MOJ  Jkele3HojmopoxHyro  u[OIIK-3.11, OIIK-6.5, OIIK-6.8, OIIK
COBMEIICHHBIC HArPYy3KH -6.11, OIIK-6.12, OIIK-6.15, OIIK-
6.24
MopenupoBanue pabOThl HECYIIMX KOHCTPYKITUH TPaHCIIOPTHBIX IIKC-3.1, TIKC-3.2, TIKC-3.3, IIKC-
5 coopyNenmi 3.4, IIKC-5.1, IIKC-5.2, IIKC-5.3,
I[TKC-5.4, TIKC-5.5
OIIK-3.4, OIIK-3.7, OIIK-3.10,
6 [IpoekTupoBaHue MeETAUIMUECKUX AaBTOMOPOXKHBIX MocToB H[OITIK-3.11, OITK-6.5, OIIK-6.8, OIIK

IIyTENPOBOJIOB

-6.11, OIIK-6.12, OIIK-6.15, OIIK-
6.24

7 |lIpoexTupoBaHue OoOp MOCTOB

ITIKC-3.1, IIKC-3.2, TIKC-3.3, IIKC-
3.4

HpO@KTHpOBaHI/IC INCMECXOJHbIX
MNEMEXOHBIX IMIEPEXOJ0B

MOCTOB u

HaA3CMHBIX

ITIKC-3.1, TIKC-3.2, IIKC-3.3, IIKC-
3.4, IIKC-4.1, IIKC-4.2, IIKC-4.3,
[TIKC-4.4, [IKC-4.5

9 [IpoekTupoBanue TpaHCHIOPTHBIX coopyxkeHuid B ciaoxHbIX|[IKC-3.1, [IKC-3.2, TIKC-3.3, TIKC-

YCJIOBHUAX

3.4

4. O0beM IUCHUIIMHBI (MOAYJIAA) B 3a4eTHBIX €IUHHUIAX C YKA3aHHEM KOJHYeCTBA aKaJAeMHYeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy ol0yyamommxcsi ¢ mpemnoaaBareseM (10 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

o Bcero |Cemectp
Buj yuebHoii paboThI 4ACOB 5 6 7
KonTakTHas padoTa 230 68 80 82
Jlexuuonnsie 3anstus (JIek) 100 34 32 34
Jlaboparophsie 3anstus (J1ad) 4 2 2
IMpaktnueckue 3ansrus (I1p) 126 32 46 48
HNHas xoHTakTHas padoTa, B TOM YHCJIE: 51 0,6 2,25 2,25
KOHCYJIBTAIIMU TI0 KYpPCOBOH paboTe (TIPOeKTy),
2,5 0,5 1 1
KOHTpoJsIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (cada 3a4era,
3ayeTa ¢ OIICHKOM; 3allluTa KypPCOBOM pabOThI 2,6 0,6 1 1
(mpoekTa); cmaya KOHTPONIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
2,5 1,25 1,25
(KOHCYJBTAIUS MEePe]T IK3aMEHOM U ¢Jla4a PK3aMEeHa)
Yacbl Ha KOHTPOJIb 69,5 0 34,75 34,75
CamocrositenbHas padora (CP) 196,9 38,9 62 96
OO0miast TPy10eMKOCTh TUCHUILIUHBI (MOTYJIs1)
gacer:| 504 108 180 216
3aYeTHbIE ¢TUHHUILI: 14 3 5 6

5. CopepxkaHne AUCHHMILVIMHBI (MOAYJsA), CTPYKTYPHPOBaHHOE MO pasjejamM (TemMaM) ¢ YKa3aHMeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKaAAEMUIECCKHUX YaCcoB U BU/10B y‘lQﬁHLIX 3aHATHH

5.1. TemaTHueckuii MjaaH JUCHUILUIUHBI (MOYJIS)




KonrakTHas pabdora (110

y4eOHBIM 3aHSITHSIM), Kon
o yac. MHIUKATOP
§ Bcero, a
Ne Paziensl AUCIUTTHHEL S Cp qac, | AOCTHNEHH
[0} .
O A
Jlex | 113 JIP KOMIIETEHII
707}
1. |1 pa3nen. Pacuer ctatuuecku onpeaenauMbIxX
CTEP>KHEBBIX CUCTEM Ha HEMOJABUXHYIO
HArpy3Ky
OIIK-3.1,
11, Pacuetnbie CXeMBI COOPYXKEHUM, nxl o 5 0.9 2.9 OIIK-
KMHEMaTHYECKUH aHaInu3 6.17,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
19 MHoronpoyieTHbIC IapHAPHO-KOHCONBbHBIE| 5 4 5 12 OIlK-3.1,
Oanku OIIK-
6.17,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
MHOrOIMCKOBBIE  CTEPKHEBBIE  CHUCTEMBI OIIK-1.7,
13. T exmg HHUPHBIC aMI)II/l:a K1 1° 8 8 6 22 OIIK-3.1,
p PHUD p P OIIK-
6.17,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
OIIK-1.6,
1.4. |Cratuyecku ornpeneanumble IOCKue hepmbl ) 4 4 6 14 | OIIK-3.1,
OIIK-
6.17,
OIlK-11.1
2 pasnen. Pacder craTuuecku onpeaenmMbIx
CTEP>KHEBBIX CUCTEM Ha MOJABMXHYIO Harpy3Ky
Jluanu  BIMSHHMS peEaKIUM ©W BHYTPEHHHX OIIK-1.5,
2.1. g Peaitt yip 5| 4 | 4 2 | 10 |OmK-1.6,
ycunuii B 6amkax u pamax OIK-6.17
OnpeneneHne peakuuii 1 BHYTPEHHUX YCUJIMH OIlK-1.2,
2.2. 5 2 2 4 8
10 JIMHUSIM BIUSHUS OI1K-3.1
23 JlvHUY BAMSIHUS YCUIIMI B CTEPIKHAX TMIIOCKHX 5 5 5 5 6 OIIK-1.6
hepm
3. |3 paszen. OnpenencHue NepeMeIeHni B

CTATUYCCKHU OIPCACITIUMBIX CTCPIKHCBBIX
CHUCTEMaAx




OIIK-1.4,

OcHoBHBIE TIPUHIIAITBI u TEOPEMBI
3.1. |cTpouTenpHOIM MEXaHUKHU. dopmymna 2 8 OINK-1.5,
Makcsemna-Mopa OIIK-1.7,
OIIK-6.17
Ornpezenenue nepeMenieHnit B 0aakax u pamax OIIK-1.2,
3.2. . 8 18
OT CHJIOBOH Harpy3ku OIIK-6.17
Onpenenenue nepeMeIeHU I oT OI1IK-1.2,
3.3. |TeMmepaTypHOTO BO3ICHCTBHS W OT OCAIKU 2 6 OIIK-1.4,
oTop OIIK-1.5
4. |4 paznmen. MHas koHTakTHAs paboTa
4.1. |Nnas xonTakTHas padora 1,1
5. |5 paznmen. Kontpons
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIIK-
1.10,
OIlK-3.1,
5.1. |3auer ¢ omeHKoi OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIlIK-
11.6,
OIIK-11.7
6. 16 paznen. Pacder cTaTuuecku HEONpeAeTUMBIX
CTEPXKHEBBIX CUCTEM METOJIOM CHUT
Crarnyecku HEONpPENeNUMbIE CHUCTEMBI, HUX OTIK-1.5,
6.1 cBoiictBa. aeqa metona cun ’ 2 4 OIIK-3.1,
' OIIK-11.6
OIlK-1.2,
OIIK-1.7,
Pacuer craTudeckwm HEONpEICIUMBIX paM OIK-
6.2. . . 12 24 6.17,
METOJIOM CUJI Ha JIEHCTBUE CUIIOBOW HArpy3KU OI1K-
11.1,

OIlK-11.7




OIIK-1.2,

OIIK-1.4,
6.3 Pacuer pam mMeTomOM CWJI Ha TEMIIEpaTypHOE 6 8 16 OIIK-1.7,
" |Bo3melicTBHE M OcaaKy omop OIIK-
6.17,
OIlK-11.1
OIIK-1.2,
Pacyer craruuecku HeompeneluMbIX (GepM u OIIK-1.7,
6.4. 2 4 8
MPOCTPAHCTBEHHBIX paM METOJIOM CHII OIIK-3.1,
OIIK-6.17
717 paznen. Pacuer cTepKHEBBIX CHUCTEM METOJ0OM
nepeMenIeHI B KaHOHUYEeCKoi (hopme
Unes wmeroma mnepememienuii. OcHoOBHas
7.1. |cuctemMa M KaHOHHUYECKHE YPaBHEHHUS METOja 2 4 OIIK-1.5,
. OIIK-11.6
TIepeMeIICHHIMA
OIIK-1.2,
OIIK-1.5,
OIIK-1.7,
79 Pacuzqu paMm  MCTOAOM IepeMelIeHu  Ha 10 12 26 OIIK-
JIEHCTBHUE CUIIOBOM HArpy3Ku 6.17,
OIIK-
11.1,
OIIK-11.7
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
Pacyuer pam wMeTrogoM mepemelieHUd Ha OTIK-
7.3. " 4 4 10 6.17,
TEeMIIepaTypHOE BO3JIEUCTBHUE U OCAKY OIIOP OIK-
11.1,
OIlIK-
11.6,
OIlK-11.7
OIlK-1.2,
74 YropouieHusi mpu  pacdeTe paM  METOAO0M 5 5 6 OIlIK-
" |mepemenienuii. PacueT nmpocTpaHCTBEHHBIX paM 6.17,
OIlK-11.1
8. |8 paznmen. Marpuunsie popMbI pacueTra
CTEP)KHEBBIX CHCTEM B MTEPEMEIICHUSIX
OIlK-1.2,
OIIK-1.7,
8.1. [MarpuuHnas ¢popMa MeTO/1a TIepEeMEIICHHIA 4 12 20 Ogll%il
6.17,

OIIK-11.6




8.2.

OCHOBEI pacde€Ta CTCPKHEBBIX CUCTEM METOJ0M
KOHCYHBIX 3JICMCHTOB

10

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

9 paznen. CMenaHHbIN METOJ pacyera
CTaTHYECKH HEONPEICINMBIX PaM

9.1.

Nnes cmemannoro metona. Beibop OoCHOBHOM
CHUCTEMBbI 1 KAHOHUYECKUE YPaBHEHUS

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

9.2.

Pacuer pam cmelIaHHBIM METOIOM Ha JIEHiCTBUE
CUJIOBOW Harpy3ku

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

10.

10 paznen. Mnast konTakTHas pabora

10.1

Wnas xonTakTHas padbora

11.

11 pasnen. Kontpons

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 pa3nen. OCHOBBI JUHAMHUKHU COOPYKEHHUM




12.1

CBoOosHbIE W BBIHYXKACHHBIE —KOJICOAHUS
CHCTEM C O/IHOW CTENEHBIO CBOOOIBI

14

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

12.2

CBoOomHBIE ¥  BBIHYXKJCHHBIE KOJEOaHUS
CHCTEM C HECKOJIBKHUMH CTEIIEHSIMU CBOOOIBI

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,
OIIK-
11.7,
OIIK-
11.13,

OIIK-
1114

12.3

VYrpouieHus npu peleHnu 3aad THHAMUKA

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 yCTOMYMBOCTH COOPYKEHUIN

13.1

OcHoBHBIE TOHATHI. CTaTHYECKUM METON
pacyera Ha YCTOMUYHUBOCTh

10

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




13.2

Pacuer pam Ha ycToHuuBOCTh B (hopme MeTO/1a
NepeMEILICHU I

16

26

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

JIMHAMUYECKMI W DHEPreTUYECKH METOMbI
pacyera Ha YCTOMYHUBOCTh

OIIK-1.4,
OIIK-1.5

14.

14 paznen. OcHOBHBIE IOHITHSI TEOPUU U3rHba
TJIACTHH, METOJIBI MX pacyeTa

141

O6mue nonoxenus. Pazpemaroniyie ypaBHEHUS
n3ruda TOHKUX TUIACTUH

OIIK-1.4,
OIIK-1.5,
OIIK-3.1

14.2

ITocTaHOBKH M METOMBI PCUICHUA 3a1a4 n3ruda
IJIaCTUH

12

24

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

14.3

Pacuer mmmt 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 paznen. OCHOBHBIE TOHATHSA TEOPUHU
000JI0YEeK, MOJIEJIM U METOJIbI UX pacyeTa

151

OOme TOJOXKEHUS O pacdyere TOHKHX
obosouek. YacTHbIE TEOpHUH pacyeTa TOHKHX
000JI0UYEK

OIIK-1.4,
OIIK-3.1




15.2

Pacuer ToHKHMX momorux o0Ooiouek. OOmme
CBEIICHUS O YHUCJICHHBIX MeTojax pacyera| 7 2 2 4 8

000104EK

OIIK-1.5,
OIIK-
6.17,
OIIK-11.6

15.3

HpI/IMeHeHI/Ie METOAda KOHCYHBIX 3JICMCHTOB K

pacueTy 000104eK

OIIK-1.7,
OIIK-
1.10,
OIIK-2.6,
OIIK-
6.17,

OIIK-
7 2 6 16 24 111
OIIK-
11.7,
OIIK-
11.13,
OIIK-
11.14

16.

16 pa3nen. nas koHTakTHas paboTa

16.1

WNnas xonTakTHas paborta

17.

17 paznen. Kontposb

171

DK3aMeH

OIIK-1.2,

OIIK-1.4,

OIIK-1.5,

OIIK-1.6,

OIIK-1.7,
OIIK-
1.10,

OIIK-3.1,
OIIK-

7 36 6.17,
OIIK-
6.18,
OIIK-
6.19,
OIIK-
11.1,
OIIK-
11.6,

OIlK-11.7

5.2. Jlexuun

No

/o

HaumenoBanue paznena
¥ TEMBI IEKITHH

HanmeHnoBanune u KpaTKOE€ COACPIKAHUC J'IGKHI/Iﬁ

PacueTHbIE CXEMBI
COOPYXEHHH, UX
KHHEMAaTUUYECKUN aHaIn3

Beenenne B guciuiuiMHy. PacueTHas cxema COOpPYXKEHHS U ee
KMHEMaTUYECKNN aHaJIN3

[IpenmMer M 3amauum  CTPOMTENBHOM MeXaHUKU. OCHOBHBIE TIOHATUS U
npuHUMIBL. PacueTHast cxema coopyKeHus M ee 3JieMeHThl. TpeboBaHUs K
pacueTHOi cxeMe U KpuTepuu BbIOOpa. CBsI3U U y3JIbI PACUETHBIX cXeM. Buibl
Harpy3ok u  BoszaeictBuil.  Kiaccudukamuss — pacueTHBIX — CXEM.
Kunemarnueckuii ananus pacueTHbIX cxeM. CTerneHb CBOOOJBI CHUCTEMBI.
HeoOxonuMoe 1 1ocTaTOYHOE yCIIOBHE T€OMETPUUECKON




HeusMeHsieMocTu. [lpaBuna reoMeTpuyecKd HEU3MEHSIEMOrO0 COEIUHEHMS
JIMCKOB MEXKTy COOOM 1 ¢ OCHOBaHWEM. MTHOBEHHO U3MEHSEMBIE CUCTEMBI.

MHoronpoJieTHble IIapHUPHO-KOHCOJIbHBIE OAJIKU

MHoromnposieTHbie . .
O6mue cBegenus. Kunemarnueckuid ananu3. IlocTpoenue mnosTaxHON
IAPHUPHO-KOHCOJIbHbBIE o
5 cxembl. OmpeneneHnue ONOPHBIX peaKIUil, BHYTPEHHUX CHJI U TOCTPOCHHE
aJK1
3MIOP.
OAHOIMCKOBBIE U MHOTOJJUCKOBBIE CUCTEMBI. TpeximapHUpHbIE pamMbl U apKU.
Cucrembl ¢ 3aMKHYTBIM KOHTYPOM
OpHOOMCKOBBIE W JABYXJHUCKOBBIE O€3pacropHbIe pacueTHBIE CXEMBbI.
MHoroauckoBbie TpexmapHupHbIe (pacriopHbIe) pacyeTHbIe cxeMbl. OrpesesieHne peakinii B

CTEP>KHEBBIE CUCTEMBI.
TpexiapHupHbIE pamMbl U
apKu

TpPEXIIAPHUPHBIX pamMax MHpHU MPOU3BOJBHBIX HArpy3Ke M pacloiIOXKEHUU
onop. Knaccuukanus u ocHOBHBIE 1eMeHTHI apok. [lopsaok onpeneneHus
peakuuii W YCWIMH B CEUCHMSAX TpexmapHupHod apku. Ilonstue o
palMOHAIBLHOM OYEpPTaHUU OCU apKu. Pambl ¢ 3aMKHYTBIM KOHTYPOM.
CriocoObl pacKpbITHS 3aMKHYTOTO KOHTYpa U OIpeleleHUEe peakiuil BO
BHYTPEHHUX CBSI3SIX.

Crarndecku
OIpeIeIMMBbIC IIJIOCKHE

(bepMBI

[Tnockue dhepmbl. CriocoObl OnpeieeHns YCUIU B CTEPKHSAX IJIOCKUX (hepM
[Tnockme ¢epmbl. OOpa3oBanue (GepM W YCIOBHE HX T€OMETPUYCCKOU
HeusmenseMmocTt. Knaccubukanusa depm. AHaIUTHYECKOE OIpeaeTIeHHe
ycunuil B crepxkHsax pepm. Criocod BbIpe3aHUs y3J70B U CIOCOO CKBO3HBIX
ceuenuil. ['paduaeckuii cnocod onpeneneHus yCuInu.

JIVHUY BIMSHUS pEaKIUii
Y BHYTPCHHHX yCUJIMH B
Oaykax M pamax

JIvHuM BIMSHMS peaKUMM M BHYTPEHHMX YCWIMH B IPOCTBIX U
MHOTOIPOJIETHBIX Oasikax

[Tonatue o nuHUM BIUAHUA. JINHUU BAMSIHUSA peakUUil U ycuwinii B Oanke Ha
JIBYX OIIOpax U B KOHCOJIbHOM Oanke. [[pMHIMIIBI TOCTPOECHUS JINHUHN BIUSHUS
B LIIAPHUPHO-KOHCOJIbHBIX Oasnkax. Ilepenadya muHUM BIUSHUS 110 MOATAXHON
cxeme. KunemaTnueckuil cnoco® MOCTpOeHMs] JIUHUM BiausgHuA. JluHUK
BIIUSIHUS B TPEXIIAPHUPHBIX CUCTEMAX.

Onpenenenue peakuii u
BHYTPEHHUX YCUJIUH 110
JIMHUAM BIIHSHHUS

OmpeneneHne peakiuii ¥ BHYTPEHHUX YCHJIMM TIO JIMHUSIM BJIMSIHUS OT
HEMOJIBUKHON Harpy3ku

Ormpezenenne peakuuii 1 yCUIIMKA OT HEMOJBHKHON HArpy3KH € MOMOIIBIO
nuHUN BausHUA. OnpeneneHrue peakuuid U yCUINH OT CUCTEMBbI MOABUAKHBIX
TPY30B MO JUHUAM BIusHUs. OnpeneneHre mojaoKeHuss KpUTHIECKOTO Irpy3a
HaJ| BepIIMHON JTUHUU BIUSHUS. [loHsATHE 00 0OBEMITIONTNX dMIOpaXx.

JInHnu BiIMAHMS yCUITUN
B CTEP>KHSX IUIOCKHUX

bepm

JIuHuYW BIUSHUS YCWINH B IPOCTHIX IJIOCKUX — (epmax

Oco0eHHOCTH TIOCTPOCHUS IMHUN BAUSHUS B pepmax. JIMHUM BIUSHUS TPU
y3710BOI mepenadye Harpy3ku. BetBu nuHuu BiausiHust B pepme. [loctpoenue
JTUHUH BIUSHUS YCUITUN B CTEPIKHSIX MPOCTHIX (epM.

OCHOBHBIE NPUHIIMIIBI U
TEOPEMBI CTPOUTEITBHOU
MexaHnuku. ®opmyna
Makcgemna-Mopa

OCHOBHbBIE MPUHIMIBI U TEOPEMbl CTPOUTEIBHON MexaHuku. PDopmyina
Makcgemia-Mopa

O6mue monoxeHus. OCHOBHBIE MPUHITUIIBI CTPOUTENHHON MeXxaHuku. PaboTa
BHemHUX cuil. [loTennuanpHas sHeprus Aedopmanuu. OCHOBHBIE TEOPEMBI
cTpouTenbHOM MexaHuku. Popmyna Makcsemta-Mopa U ee BUA A
Pa3IMYHBIX PACYETHBIX CXeM. EAMHUYHOE U TPY30BOE COCTOSIHUA.

Onpenenenre
nepeMenIeHu B Oalkax u
paMax OT CHUJIOBOM
Harpy3Ku

Omnpenenenue JMHEHHBIX W YITIOBBIX MEpeMeIleHuil B Oalkax U paMax OT
CUJIOBOW Harpy3Kku

OnpeneneHne JMHEHHBIX U YIJTIOBBIX INEPEMEIEHUMN, BBI3BAHHBIX CHJIOBOU
Harpy3koil. Beruucnenue wHTerpasioB Makcsemna-Mopa ¢ [TOMOIIBIO
"nepemHoxenus" omop. IlpaBwio Bepemaruna, ¢opmyna Cumrncona,
dhopmyna Tpamenwii.




Onpenenenne nepeMenieHU OT TEMIIEPATYPHOTO BO3AEUCTBUS U OT OCaIKU

Ornpenenenue
. onop
MepEMEIICHUH OT . .
10 . OnpeneneHne nNepeMELIEHU OT TEMJIOBOIO BO3JACHCTBUS (M3MEHEHUE
TEMIIEPaTyPHOTO o =
-MITepatyp TeMmeparypsl). OnpeneneHue NepeMelleHnid, BbhI3BaHHBIX HEPaBHOMEPHOM
BO3JIEUCTBUS U OT OCAJAKU o
0CaJKOH OIIOp U HETOYHOCTBIO N3TOTOBJIEHUS 3JIEMEHTOB.
onop
Crartnuecku Crartuuecku HeolpeaeIuMble CUCTEMBI, UX cBOMcTBA. Ues Mmeroaa cui
13 HEOIpEIEITUMbIE CBoiicTBa CTaTUYECKH HeompeneauMbix cucteM. CTeneHb CTaTHYeCKOU
CHCTEMBI, UX CBOMCTBa. |HeonpenaenéHHocTy. Mues merona cuil. OCHOBHAs cHUCTeMa U KAHOHUYECKUE
Hnes Mmerona cui YpaBHEHUS METO/A CHIL
Pacuer cratnuecku HeonpeAeIUMbIX INIOCKUX paM METOJIOM CHUJI Ha IEUCTBUE
CUJIOBOW Harpy3ku
Pacuer cratnuecku
Kanonunueckue ypaBHEHHsI METOJA CHJI IIPU pacyeTe Ha CUJIOBYIO HarpyskKy.
HEONPENETUMBIX paM
14 METONOM CHIL Ha Omnpenenenue kodpUIMEHTOB U cBOOOMHBIX wieHOB. [lopsaok pacuera
q1H
CTo . METOJOM CHJI. YUeT CUMMETPHUM IIpU pacuere MeToaoM cui. OmnpenerneHus
JIECTBUE CUIIOBOM .
ALDVK [IEPEMEILEHUI B CTATUYECKU HEOIPEAETUMBIX CHCTEMAaX C HUCII0JIb30BAHUEM
Har u . .
Py CTaTUYECKHU ONPEIeTUMOI OCHOBHOW CUCTEMBI METOJ1a CUJI.
Pacuer pam MeTo10M cUI HAa TeMIlepaTypHOE BO3/IEUCTBUE U OCATKY OIOP
Pacuer pam meToniom cun
OcobeHHOCTH pacyeTa CTaTHYECKH HEOTPEACTMMBIX CHCTEM METOJIOM CHII Ha
Ha TeMIIepaTypHOe o
15 . TeMreparypHoe  Bo3zeiictBue.  OmpeneneHue  CBOOOIHBIX  YJICHOB
BO3JICUCTBHUE U OCATKY o
KaHOHMYECKUX YypaBHeHMH. OcCOOEHHOCTH pacuera METOJOM CHJI Ha
0110
P HEPAaBHOMEPHYIO OCAJIKy OIIOpP U Ha HETOUYHOCTh U3TOTOBIJICHHUS.
Pacuer craruuecku HeompenenuMbix ¢GepM M MPOCTPAHCTBEHHBIX paM
Pacuer ctatuyeckn  [METOAOM CHII
16 |HeompeneMBIX ¢depm u |CTeneHb cTaTM4ecKoil HEONPENETMMOCTH (epM U NPOCTPAHCTBEHHBIX PaM.
IPOCTPAaHCTBEHHEIX paM [BbIOOD OCHOBHOW CHCTEMBI M COCTABJICHHE KaHOHMYECKHX YPABHEHMI.
METOJOM CHJI OcoOenHoctu pacueTa pepM U MPOCTPAHCTBEHHBIX paM METOJIOM CHII.
Wnes merona nepemeriennii. OCHOBHas cicTeMa M KAHOHUYECKHE YPaBHEHUS
METO/1a IEPEMELICHU
Wnes metona Crenenp KHHEMaTH4ecKoW HeompenenuMocT. OrnpeneneHue YCHWIMH IO
nepeMenieHnii. OCHOBHAsI |M3BECTHBIM NiepeMeleHusIM. Mnes merona nepeMeniennii. OCHOBHas cucteMa
17 |cucreMa M KaHOHMYECKHE|M KAaHOHMYECKHME ypaBHEHMsS MeToja nepemelnieHuil. OnpeneneHus
ypaBHeHHs MeTofa  |K03(dduumeHToB M cBOOOAHBIX uieHOB. IlociemoBaTenbHOCTH pacueTa
nepeMenieHu N MeToJIoM TmepemelnieHui. CpaBHEHHE METOJOB CHUJ U NEepeMEelIeHHI.
[Ipenmy1iecTBa 1 HEAOCTATKU METO/A IEPEMEILIEHU.
Pacuer pam MeTOI0M NIEpEMEILIEHNI HAa IEHCTBUE CHIIOBOM HAarpy3Ku
Pacyer pam metomom |lIopsamok pacuera pam mMeTonoM nepemenienuid. OCHOBHas CHCTEMa METOJA
18 nepeMeIIeHuit Ha MepeMenieHui sl pacyera IUIOCKONM pambl. COCTaBIIGHHE CHCTEMBI
JEWCTBUE CUIOBOM  |KaHOHMYECKUX YypaBHeHHH. Ompenenenue kKod(pPUIMEHTOB U CBOOOJHBIX
Harpy3Ku yieHoB. [loctpoenne »smiop ycunuil B 3amaHHOM cucteme. IIpoBepku
pewmenus. [Ipumepsl pacuera pam METOOM NEPEMELLIEHUI.
Pacyer pam MeToIOM mepeMelleHuH Ha TEMIEpaTypHOE BO3IECHCTBHE U
Pacuer pam metogom  |ocanky omop
nepemMenieHnii Ha Pacyer miockux paM METOIOM IEpPEMEIIEHHH Ha TeMIIepaTypHOe
19 TeMIepaTypHOe BO3JeHCTBUE. Pacder IUIOCKMX pamM METOIOM IEPEMEIEHUN Ha JEHUCTBHE
BO3JICHCTBHE U OCAJKy |HEpaBHOMEpHOW ocaiku ornop. OcoOEHHOCTH KaHOHMYECKHMX ypPaBHEHUH U
onop MMOCTPOCHUS DIMIOP M3THOAIMMX MOMEHTOB B OCHOBHOM U 3aJaHHOMN
CHUCTEMaX.
Vpomenns npu pacdere |Mcnons3oBanne CHMMETpHM  pacdeTHBIX cxeM. (OcoO0eHHOCTH pacdeTa
20 pam MeToI0M IIPOCTPAHCTBEHHBIX PaM METOJIOM MEpEMEIECHNN

nepemenieHun. Pacuer

Pacuer pam MeTo10M nepeMeIeHnii ¢ yaeToM cuMMeTpud. [ pynnupoBka




MPOCTPAHCTBEHHBIX PaM

HCU3BCCTHBIX u Pa3JI0KCHUC HarpyskKu. CreneHb KHUHEMaTHYECKOM
HEONPENEIMMOCTH  MPOCTPAHCTBEHHBIX  paM. OCHOBHas  cUCTEMA.
OcoOeHHOCTH OTpeieNieHus] CUIIN B OCHOBHOM U 33JJaHHOM CHCTEME.

Martpuunasi popma

Marpuunas popma metoaa nepemerieHuil. [Ipsmoit meTos sxecTKOCTH
Meron mepememieHuii B (opme MpsSMOTO METOJa MKECTKOCTH. THITOBOM
CTepKEHb HM3TH0aeMOW CTEPIKHEBOW cHUCTeMBbl (TUIOCKOH pambl). Marpuia

21 . [KECTKOCTM M BEKTOp HArpy3Kd Ui H3ru0aeMoro IIJIOCKOTO CTEpKHS.
METO/1a ICpEMCLICHHU Marpuiia UHIEKCOB M COCTaBJIEHHWE MATPUYHBIX YPAaBHEHHH JUIsi CHUCTEMBbI
n3rubaeMbIx crepskHeit. OOLUii aIrOpUTM pacdeTa paM B MaTpuIHOM Gopme.
OcHOBHBIE TIOJIOXKEHUSI. MaTpullbl KECTKOCTH CTEP>KHEBBIX KOHEUHBIX
anemMeHToB. OOIIMI aNropuT™M CTATHYECKOTO pacdyeTra METOJIOM KOHEYHBIX
3JIEMEHTOB
OCHOBHBIE TTOJIOKEHUS, BUABI U (DOPMBI, TOCTOMHCTBA U HEIOCTATKH METO/1a
KOHEUYHBIX 3JieMeHTOB. KoHeuHble 3JIeMEHThl M  alMpPOKCUMHUPYIOIIUE
OcHoBBI pacueta ¢byakuun  (pyakiuu  popmbl). TOYHOCTH, YCTOHYMBOCTH M CXOIUMOCTH
CTEpIKHEBBIX CHCTEM pemenusi. Ctenenu cBOOOABI TSI INIOCKOTO U MMPOCTPAHCTBEHHOTO 3JIEMEHTA.
22 Martpuiibl )XeCTKOCTH ISl CTEP)KHEBBIX JJIEMEHTOB C Pa3HBIMU CTEIICHSIMH
METO/IOM KOHEUHBIX
S TCMCHTOR cB000/1b1. OCHOBHBIC COOTHOIICHHS TSI KOHEYHOT'O JIEMEHTa M3ru0aeMoro
crepkHs. DopMHupOBaHHE TJIO0ATBHOM MATPHUIIBI JKECTKOCTHU W BEKTOpa
Harpy3Kd JUIsl CTEP)KHEBOW CHCTEMBI. YUeT 3aJaHHBIX I'PAHHMYHBIX YCJIOBHUH.
Cucrema pazpemialomMx ypaBHeHMM U ee pemieHue. Ornpezenenue
BHYTPEHHUX YCHUJIMH B CTEp)KHEBOM d3jieMeHTe. OOmmui  aaroputm
CTATUYECKOTO pacueTa METOJ0M KOHEUHBIX 3JIEMEHTOB.
Unes cmemannoro  |Mmes cMemaHHoro meroga. BriOOp OCHOBHON CHCTEMbI M KaHOHHYECKHE
mertoza. Beidop ypaBHEHUS
23 OCHOBHOM cuctembl 1 |CMEIIaHHBIM METOJI pacyeTa CTAaTHYCCKH HEOIpEeACIMMBIX cucTteM. Hues
KaHOHHMYECKHE cmemanHoro Meroga. OCHOBHasi CHUCTeMa M KaHOHWYECKHUE YpaBHEHUS
ypaBHEHUSI cMenianHoro metoja. [Topsinok pacyera cMelIaHHBIM METOJOM.
Pacuer pam cMmenraHHbIM METOAOM Ha JEHCTBUE CUIIOBOM Harpy3ku
[IpuMeHeHne cMeIIaHHOTO METO/Ia K PacyeTy IIOCKUX U MTPOCTPAHCTBEHHBIX
Pacuer pam cMemanHbM |[paM. Bei6op ocHOBHO# cuctembl. CocTaBleHHE KAHOHMYECKHX YPaBHEHMH.
24 | meronoM Ha neiicteue |CriocoObl BEIYMCIEHUS KOA(DPUIIMEHTOB M CBOOOHBIX YJICHOB KAHOHUYECKUX
CHJIOBOW Harpy3ku  |ypaBHeHHMH. IlocTpoeHue pe3yabTHPYIOIIMX OIOP BHYTPEHHUX YCHJIMM.
JedbopmalrimonHas ¥ cTaTuueckasi IpOBEPKH.
OCHOBHBIE TIOHSITUS JUHAMHUKUA COOpYX)eHUU. CBOOOHbBIE U BBIHYKICHHBIC
KoJ1e0aHusl CUCTEM C OJIHOM CTEMEHBI0 CBOOOIbI
CBoboHBIC U OCHOBHBIE TIOHSATUSA W TIPEAMET W3Y4YEHUs JTUHAMHUKUA COOPYKEHUU. Buisl
BBIHYK/ICHHBIE TUHAMHYECKUX HArpy3o0K. YpaBHeHUs AuHaMuKkH. CTeneHu cBOOOJBI Macc
27 KoJieOaHus cucteMm ¢ |cucteMbl. CBOOOMHBIE KOJIEOAHUSI CUCTEM C OQHOI CTENEHBIO CBOOOIEI.
OJIHOM CTEINEHbIO HuddepeHnnansHoe ypaBHEHHE CBOOOIHBIX KOJEOAaHWW U €ro pelleHHeE.
cBOOOABI OcHOBHbIE XapaKTepUCTUKU CBOOOIHBIX Kosebanuil. Onpenenenne Kpyropon
9acTOThl CBOOOJHBIX HE3aTyXalolux KosiebaHuil. 3aryxaroniue KoleOaHus.
Jlorapudmuueckuit AEKpeMEHT 3aTyXaHUsl.
CB0OOHBIC U BRIHYKICHHBIC KOJIEOAHUSI CUCTEM C HECKOJIBKUMHU CTENIEHSIMU
CBOOO/TBI
CBobosHbIC 1 Cucrema ypaBHEHUH CBOOOJIHBIX KOJ€OaHUN CHCTEMBI C HECKOJIbKUMHU
BBIHYK/ICHHBIC cTeneHssMu cBoOObl. BekoBoe ypaBHeHue. Bpiuncienue yactotr u ¢Gopm
28 KOJICOAHUS CHCTEM C

HECKOJBKMMU CTEMEHIMU
CBO0OIBI

cBOOOHBIX KoseOaHui. [ maBHbIE POPMBI KOTeOaHH U UX OPTOTOHAIBHOCTb.
Huddepenunanbible  ypaBHEHHS  BBIHYXKICHHBIX  KojeOaHUN  mpu
BUOPAIIMOHHON Harpy3Ke M MX pelleHHe IPU YCTaHOBHUBILUXCS KOJEOAHUIX.
Kanonuueckue ypaBHeHUS U1 aMIUTUTY




MHEpPUMOHHBIX cuil. OnpeneneHue aMmIuIUTy] AUHAMUYECKUX YCWIMH IIpH
JEHCTBUM BUOPAIIMOHHON HATPY3KH.

Vcnonb30BaHue CHMMETPHUH B 3a/1a4ax TUHAMUKU. [IpubmmkeHHbIe cr1ocoObI
OIPEIEICHUA YaCTOT

Paznoxenue CBOOO/THBIX KoJieOaHui Ha CUMMETPUYHYIO u
VYupoiuenus npu
KOocOCUMMETpHuHY0 ¢dopMmbl. OrmpeneneHHe YacTOT TJABHBIX  (opm
29 pelieHuy 3a1a4y N g o
A KoseOanuii. Pa3znoxkeHne TMHAMUYECKON HArpy3KH. DHEPTeTUYECKUH crioco0
WHAMUKA . .
A ompejieNieHUus] TMEepBOM YacTOThl CBOOOJHBIX KOJIGOAHHM CHCTEMBI C
pacnpeneneHHbiMM  MaccamMu. (Crioco0 mpuBeneHHBIX Macc. Bpennoe
BO3JICHCTBUE BUOPAIIMN U MEPBI IO €r0 CHIXKEHHUIO.
OCHOBHbBIE TOHSTHSL TEOPUU  YCTOMUMBOCTU  CTEPIKHEBBIX  CHCTEM.
CraTuyeckuii METOJ] paciyeTa Ha yCTOMYMBOCTD
OcHoBuble noHATUA.  |OcHOBHBIE TOHATHSA. CTaTUYECKHH CITOCO0 pacdyera Ha YCTOWYUBOCTh
30 Crarnueckuii meton |Kpurepun ycroliumBocTu paBHOBecHs. Kputnueckuili napameTp U pacueTHas
pacdera Ha yCTOWYMBOCTE |AIMHA. Onpeneenre KPUTHYECKUX CHJI CTaTHYECKMM crocodbom. Crnocobd
HEMOCPEACTBEHHOTO HUHTErpUpOBaHusl AU(PPEpeHInanbHOr0 ypaBHEHUS
MPOJI0JILHOTO U3ruba.
Pacyer pam Ha yCTOHYMBOCTH METOJIOM MEPEMEILICHUN.
p Bri6op ocHoBHOU cucTembl. OTHOCHTENIbHBIE >KECTKOCTH U KPUTHUYECKHUE
acueT paM Ha .
. P napaMmeTpsl JUisi CKaTbiX cToeK. COoCTaBleHHE YpaBHEHHS YCTOWYUBOCTH.
31 | ycroituuBocTh B hopme o N
. |Omnpenenenne peakuuii B CBA35IX OCHOBHOM cHUCTeMBI. Pelienne ypaBHEHHs
MeTO/1a TIepeMeIICHHIA .
yCTOMYMBOCTH criocoboM moadopa kopHs. OnpeneneHue KPUTHUECKUX CHIT U
PacCUYETHBIX JJIMH CXKAThIX CTEPIKHEH.
DHepreTU4ecKuii U JUHAMUYECKUNA METO/IbI pacueTa CTePKHEBBIX CUCTEM Ha
JIMHAMHUYECKHM U YCTOMYUBOCTb.
32 |sueprerrueckuii metopl |[Ipunuun Jupuxie. [lonHas moTeHIMaabHAs SHEPIUS YINPYIOM CHCTEMBI.
pacuera Ha ycToiunBocTs|PoOpMyaa  aius  ompeAeneHHs — KpuTH4eCcKonm  cuibl.  [lomstme o
nedopMaIMOHHOM pacyeTe pambl.
Oo6mue nonoxxeHnus U kinaccuduxamnus mnactul. [lepemenienus u ycuiaus B
OO61Ire noIoXKeHusl.
TIJIACTHHE
Pazpemaroniue N
33 [lepememienuss u aedpopmanuu B TIACTHHE. BhipakeHne HampsoKeHUN U
ypaBHEHHUS U3ruda .
yCuiIHi B IacTuHe yepe3 nporuosl. Juddepennmnansuoe ypaBHeHHE U3rnda
TOHKHX TJIACTUH
TJTACTUHBI.
JuddepennnanbHas u BapruallMOHHas TOCTAHOBKH 33/1a4y M3TH0a MIacTUHBI.
Mertonbl pemeHus
[TocTaHOBKM M METO/BI .
KpaeBas 3amawa s auddepeHInanbHOrO  YpaBHEHHS  M30THYTOU
34 | pemenwus 3amxa4 u3ruoda
MOBEPXHOCTU IUIACTHHBL. BapuanuoHHas TOCTaHOBKAa 3ajladyu  M3ruoda
MJIaCTUH . .
iacTuHbl. DYHKIMOHAT TOJHOW MOTEHIUATBHOW HHEpruu nedopmanuu
TIJTACTUHBI.
Merton koHeUHBIX 3eMeHTOB. OCHOBHBIE MOJOXKEeHHUsT MeTona. Koneunbie
AJNIEMEHTHI U3TH0AaeMOl MIACTHHBI. AJITOPUTM pacdyeTra METOAOM KOHEUHBIX
AJIEMEHTOB.
35 Pacuer mmt MetogoM |OCHOBHBIE  TIOJIOXKEHUST W CyTh  METOJIa KOHEUHBIX  3JIEMEHTOB.
KOHEUHBIX 271eMeHTOB  |[IpSAMOYTONbHBIM KOHEUHBIM dJEeMEHT u3rudaemMon miacTHHbBL. OCHOBHBIC
COOTHOIIEHUS I KOHEUHOIo 3JeMEeHTa IulacTuHbl. llocienoBaTenbHOCTD
pacdeTa METOJIOM KOHEUHBIX 3JIeMeHTOB. OcobenHocTn mpumeHenuss MK k
pacyery IUIUT.
OO6mme moJIoKEHUSI 1 OCHOBHBIC MMOHATHS. JleopManii U yCHITHST B TOHKUX
OO01mre moI0KeHUs 0
obonoukax. YacTHbIE TEOPUH pacueTa TOHKHX 000JI04eK
pacdeTe TOHKUX
OcHoBHbIe ToHATHS U onpeAenenus. Knaccudukamnus odomouek. Onucanue
36 oboitouek. YacTHbie

TEOpUHU pacueTa TOHKUX
000JI0YeK

noBepxHocTu. KpuBonuneitHas cucrtema koopauHart. Jlehopmanuu u ycuaus
B TOHKHMX oOosoukax. CBsI3b HalpsDKEHUH C BHYTPEHHUMH YCUIIHSIMHU.
YacTHble TEOpUU pacueTa TOHKUX 000JI0YeK.




PacueT TOHKHX MMOJIOTUX
obooyek. OO0mme

Pacuer ToHKHX monorux obosouek. OOIIME CBEACHUS O METOAAX pacuera
00oJ10ueK
HanpsbkeHHoe cocTOsiHHE MONOTOM 000J04YKH. [MMOTE3bl TEXHUYECKOMH

MexaHuku. Popmyna

37 | cBemeHUs O YMCIEHHBIX .
TEOpUU TOHKUX 000s0YeK. [ledopmanuu U ypaBHEHUS] paBHOBECHSI MTOJIOTOM
MGTOé[aX pactera oOosiouku. Paspemaromas cuctemMa ypaBHEHMM W TpaHUYHBIE YCIIOBHS.
0DOJIoHCK YucneHHble METO/IBI pacueTa 000J0UYEeK U UX CPaBHEHHE.
[TpuMeHeHre MeTOJa KOHEUHBIX AJIEMEHTOB K pacdyeTy 000J04YeK
[IpuMenenne meTona |BapuanMoHHas  TOCTaHOBKAa — 3aJauyd  pacyeTa  TOHKMX  00OJIOYEK.
38 | xoneunsix anementoB k |[IpeumymiectBa u Henoctatku MKD. Turibl KoHEUHBIE 37IEMEHTHI AJI pacuera
pacuery 000104eK o6omouek. Ocobennoctr npumeneHuss MKD k pacuery 000J104eK.
5.3. [IpakTruueckue 3aHATUS
No HaumenoBanue paznena
m/m | ¥ TEMBI NPAKTHIECKHX HaunmenoBanue u coaepkaHue NPpakTUYECKUX 3aHATUN
3aHATHH
Pacuer MHOTOTIPOJIETHBIX MIAPHUPHO-KOHCOJILHBIX 0AJIOK
MHOTronposeTHbIE Kunematnueckuii ananus. Iloctpoenune mnostaxHbix cxeM. OmnpezaeneHue
2 | wapHUpPHO-KOHCONBHBIE PEAKIMK BO BHYTPEHHHX W BHEIIHUX CBs3sX. IIpoepka ompenenenus
Oanku peakumii. OnpeneneHne BHYTPEHHUX CUIl U mocTpoeHue smrop. [IpoBepka
IIOCTPOEHUS JII0P BHYTPEHHUX CHIL
Pacuer mpocCTBIX M TpEeXIIApHUPHBIX paM, TPEXIIAPHUPHBIX apoOK, paM ¢
3aMKHYTBIM KOHTYPOM
MHoOroaucKkoBbie Onpenenenue peakuuil M BHYTPEHHHUX YCWIMM B OJHOJUCKOBBIX H
3 | CTEPHEBBIC CHCTEMBI. |ABYXIHCKOBBIX 0e3pacropHbIX pacueTHhIX cxemax. Omnpenenenue peakui u
TpexiiapHupHbIe paMbl 1 |[BHYTPEHHUX YCUIIMI B TpeXIIapHUPHBIX paMax. OmpeneneHue peakuuil u
apKu BHYTPEHHUX YCWIMII B CEUEHHUSX TpexXwapHUpHOW apku. OnpeneneHue
peaKkui U BHYTPEHHUX YCUIINK B paMax C 3aMKHYTBIM KOHTYPOM.
OnpeneneHue yCWIMH B CTEPKHSAX IUIOCKUX (GEepM aHATUTUYECKHUM U
rpau4ecKuM MeTO1aMu
Craruuecku [IpoBepka yCJIOBUN TE€OMETPUUECKOM HEU3MEHSEMOCTH IUTIOCKUX (EpM.
4 | ompenenumble iockue |YacTHble cilydam paBHOBecHs y310B (epM. IIpuMeHeHMe aHaIMTHYECKUX
bepmbl CIIOCOOOB ONpENENEHNs YCWINH B CTEpKHAX (epM: BbIpE3aHUs Y3J0B U
CKBO3HbIX ceueHui. Iloctpoenme nmarpamMmel auarpammsl MakcBeia-
KpeMoHsl.
ITocTpoeHue JIMHUN BIUSHUS PEAKUMA U YCUIMH B IIPOCTBIX U IIAPHUPHO-
. |koHcompHEBIX Oanmkax
R [TocTpoeHue nMHUI BIMAHUA pEAKIUH W yCUIMM B Oankax Ha B
S | M BHYTPEHHHUX yCUIIUH B P P y . ABYX
IIAPHUPHBIX OMOpax M B KOHCOJBHBIX Oankax. [locTpoeHue aMHUIA BIUSHUS
Oankax u pamax peaKkuMii ¥ yCUJINi B MHOTOITPOJIETHBIX IIAPHUPHO-KOHCOJIBHBIX OaIKax.
OnpeneneHne peakuuil ¥ yCHIHN 10 JIMHUSAM BIUSTHUS
Onpenenenre peakiuii 1 |ONpenenenre peakuuii 1 yCHIMi OT 3aJlaHHON HENOABMKHON HArpy3KH I10
6 | BHYTpPEHHHX YCHJIMIA 110 |TUHHUAM BiMsHUA. OnpelneneHue HEBBINOJAHOIO IIOJIOXKEHHS IIOABUKHON
JUHUSM BIIASHUS CHCTEMBI CBSI3aHHBIX ciil. OnpezneneHre HaMOOIBIINX 3HAYCHUN peakuuil u
YCWJIMH OT ITOABUKHOW HAarpy3KHU.
.. [IlTocTpoenue TuHUI BIUSHUS YCUITUN B CTEPKHSIX MPOCTHIX (hepm
JIMHAH BIMARKS yCHIH [TocTpoeHne TUHMIA BIUSHUS PEaKIUi U YCHIIUH B TpocToi OanodHoit pepme
7 B CTEPXKHSIX TUIOCKAX |11 P . p hY LB 1P N pME.
Pepn OCTPOEHHUE JIMHUM BIUSHUS PEaKIUA U yCUIINI B KOHCOIBHOMU (epme.
OCHOBHBIE IPHHLMIIBL 1 Onpenenenue nepemMenieH!i B IIapHUPHO-CTEP>KHEBBIX cUCcTEMax U (pepmax
8 | Teopems! cTponTenbHOit EnnnndHOE 1 rpy30BO€ COCTOSHUS IIPH ONIPEAEIICHUN ITIEpEMENICHUN B




Makcgemnia-Mopa

IIAPHUPHO-CTEP)KHEBBIX cUcTeMax U (epmax. Pacuer mepemermienuii y3ioB
hepMbI.

Omnpenenenne Omnpenenenue nepemMenieHnid B 6aaKax ¥ pamax OT BHELIHEH Harpy3Ku
9 nepemelenuii B 6ankax u|OnpeaeneHne TMHEHHBIX M YIJIOBBIX NEPEMEIIEHUM B OalkaX U IIOCKUX
pamax OT CHJIOBOM pamax o popmyie Makcpemna-Mopa. OnpesiesieHre B3auMHBIX JTHHEWHBIX U
Harpy3Kku YIJIOBBIX ITEPEMELICHUN.
OnpeneneHne nepeMenieHui 0T TEMIIEPATypHOTO BO3JAEHCTBUS U OT OCaIKU
Onpenenenne orop
IIEPEMELICHUH OT o .
10 Omnpenenenue nepeMelIEHU OT TEMJIOBOIO BO3JACHCTBUS (M3MEHEHUE
TEMIIEpaTypPHOIO . .
-MITepatyp TeMriepaTypsbl). OrnpezesneHue nepeMenieHui, BbI3BAHHBIX HEPABHOMEPHOM
BO3JEUCTBUSA U OT OCAJKU .
0CAJIKOM OIOP U HETOYHOCTHIO U3rOTOBJICHUS 3JIEMEHTOB.
onop
Pacuer meTo10M cuiI CTaTUYECKU HEONPEAETUMBIX IUIOCKUX paM
Br160p 0CHOBHOM CHUCTEMBI M COCTaBICHNE KAHOHMYECKUX YpaBHEHUHN METOa
Pacuer cratnuecku
CWJI IIpU pacyeTe Ha CUJIOBYIO Harpysky. OmpexaeneHue ko3(h(UIHEHTOB U
HEONpPEeIeTUMBIX paM o
e P cBOOOJIHBIX ujieHOB. [locTpoeHue 3mopbl MOMEHTOB B 33JlaHHOW CHCTEME.
14 METOO0M CHUJI Ha
N . [TocTpoenue »smop MNONEPEUHBIX W MPOJOIBHBIX cuil. JledopmarmonHas
€HCTBUE CUIIOBOM
A MPOBEpKA U CTAaTHYECKasl POBEPKA paMmbl. Pacuer paM METOA0M CHII C yYETOM
Harpy3ku .
pYy cumMeTpuu. OrmnpeneneHuss NMepeMenieHud B CTaTUYECKH HEOIPEAEIMMbIX
pamMax.
Pacuer miiockux pam METOI0M CHJI HA TEMIIEPATYPHOE BO3/ICUCTBUE U OCAIKY
Pacuer pam meTosiom cui |O1Iop
15 Ha Temneparypaoe  |BBIOOp OCHOBHOM CHCTEMBI M COCTaBIIEHHE KAHOHMYECKHX yPaBHEHHUH MeTO1a
BO3JEHCTBUE U OCAAKy |CHJI IIPH pacueTe Ha TeMIepaTypHoe Bo3jelcTBue. OnpesenaeHre cBOOOJHBIX
orop YJICHOB KAHOHMYECKUX YpaBHEHUU. PacueT MeTo10M C1il Ha HEPaBHOMEPHYIO
0CaJIKy OIOp.
Pacuet npocTpaHCTBEHHBIX paM METOJIOM CHIL.
Pacuer cratnueckun  |BBIOOp OCHOBHO# CHCTEMBI M COCTAaBIICHHE KAHOHMUECKUX YPaBHEHUI METOAa
16 | HEOMPEAETUMBIX (depM ¥ [CHII A MIPOCTPAHCTBEHHOM pambl. COCTaBICHHE M DEIIEHHUE CHUCTEMEI
IPOCTPAaHCTBEHHBIX paM |KAHOHUYECKMX ypaBHeHMdA. IlocTpoenue smropel MOMEHTOB B 3aJaHHOM
METOJIOM CHJI cucreme. IloctpoeHne »SHOpP MONEPEYHBIX W OPOJOJBHBIX  CHIL
JledopmalimoHHas mpoBepKa U CTaTUYECKasi MPOBEPKa paMbl.
Pacyer oauH pa3 KUHEMATHYECKH HEONMPEACIMMON paMbl METOJIOM
Wnes metona NepeMeILCHU I
nepemeniennii. OcHoBHast|ONpeeIeHue CTENEHN KHHEMaTHYeCKOH  HeonpenenuMocTd.  Beibop
17 |cucreMa M KaHOHMUYECKHE |[OCHOBHOM cHUCTeMbl MeToAa mnepemMenieHuid. CocTaBlieHHE M pelleHue
ypaBHEHHS METOZla  |KAHOHWYECKOro ypaBHeHMs. IlocTpoeHme dSmropbl MOMEHTOB B 3aJaHHOM
nepemMenieHui cucteme. [loctpoenue 3mop MONepeuHbIX U NPOJOJIbHBIX cuil. CTaTudeckas
MpOBEpKa pacyera.
PacdeTsl miiockux pam METOA0M NEPEMEIICHUI HA CUIIOBYIO HArpy3Ky.
Pacuer pam metozom |Pacyer oauH M JBaXIAbl KHHEMATHYECKH HEONPENENUMON PaMbl METOIOM
18 MepEMEILICHUN Ha nepemenieHuii. Bpibop ocHOBHOW cuctembl. (CocCTaBieHHE CHUCTEMBI
NeliCTBUE CHIIOBOM  |KaHOHWYECKUX ypaBHeHHH. Omnpenenenue Kod(PPHUIMEHTOB U CBOOOIHBIX
Harpy3ku yneHoB. [locTtpoenue »smrop ycwinii B 3agaHHON cucteme. l[IpoBepku
pemenust. [Ipumepsl pacuera pam METOJIOM NIEPEMEIICHHUIA.
Pacuer minockux pam METOIOM MepeMENICHI Ha U3MEHEHUE TeMITepaTyphl U
Pacuer pam metogom
. 0CaJKy Orop
NepeMeIIeHUu Ha .
19 [Tpumep pacuera OIMH pa3 KHUHEMATUYECKH HEONPEACTUMON paMbl METOJIOM
TeMIIepaTypHOE .
MIepatyp nepeMenieHnii Ha u3MeHeHue Ttemmepatypbl. [Ipumep pacuera oguH pas
BO3JEHCTBUE U OCATKY . .
KUHEMAaTUYECKH HEOMPEEeTMMON paMbl METOJOM MEPEMENICHUN Ha OCaJKy
o1o
p OIOPBI.
Pacuer miockoil paMbl METOIOM TMEpPEMEIIEHUH C Y4YEeTOM CHUMMETPUHU
VYnpouienus npu pacuere . p a peMetl yd p
ACYETHOU CXEMBI
20

pam MeTo10M




nepemenieHui. Pacuer
IIPOCTPAHCTBEHHBIX PaM

HOCTpoeHI/Ie SMIOP I/I3FI/1621IOH_[I/IX MOMCHTOB, IOMCPCUYHBIX U TPOAOJILHBIX CHJT
B KHMHEMAaTUYECKH HEONPEIENMMbIX CHMMETPHYHBIX pPaMax METOAOM
IIepEMELICHUN.

Martpuunas ¢popma

[Ipumepsl cocTaBiieHHs] MAaTPUYHBIX YPaBHEHHM METOJa NEPEMEICHUN s
IJIOCKUX paM

CocraBneHue MaTpull )KECTKOCTH, BEKTOpPA Harpy3KU, MaTPUILIbl UHJIEKCOB IS
CHUCTEMbl CTEp)KHEH TIUIOCKOM pambl. Pa3menieHue JOKaJbHBIX MAaTpHII
KECTKOCTU U BEKTOPOB HArpy3KH OTIEIbHBIX CTEPKHEH B TII00ATBHBIX

21 N o N
METO/Ia TICPEMEIICHHUI |MaTPUIIE U BEKTOPE HArPYy3KH. YUET y3JI0BOM Harpy3Kd M OIOPHBIX CBS3€H B
cTepxHEBOM cucreme. OnperesieHue y3JI0BbIX NMEPEMELIEHUN U YCUIMHM B
cucreme. Ilpumepbl cocTaBiaeHUST MATPUYHBIX YPaBHEHUH U CUCTEMBbI
pa3penaroirx ypaBHEHHH 17151 TUIOCKOM paMbl C UCTIOJIb30BaHeM Martkaja.
Pacdet cTep>kHEBBIX CHCTEM METOJ0M KOHEUYHBIX 3JIEMEHTOB
CrepkHEBBIE KOHEUHBIC JIEMEHTHI ()epMBI M IUIOCKOW pambl. Dopmyna aiis
MATPHUIIbl JKECTKOCTU CTEP>KHEBOI'O 3JIEMEHTA IJIOCKOW paMbl, BHIYMCIICHHE
OCHOBBI pacuera N
KOO(QQUIUEHTOB MaTpHUIBl  KeCTKOCTH. DopMmupoBaHHE TI00ATBHON
CTEP>KHEBBIX CUCTEM .
22 MATpHUIlbl JKECTKOCTH M BEKTOpa Harpy3ku Uil CTEPKHEBOM CHCTEMBI.
METOJIOM KOHEUHBIX .
Marpuna npeobpa3oBaHusi KOOPAUHAT. YUeT 3aJaHHBIX TPAHUYHBIX YCIOBUH.
9JICMCHTOB .
OnpeneneHre BHYTPEHHUX YCWIMH B CTEPXKHEBBIX ajeMeHTax. [lopsmok
pacdeTa CTepKHEBOM CUCTEMBI METOJIOM KOHEYHBIX JIEMEHTOB.
BbiOOp OCHOBHOI CHUCTEMBI CMEIIAHHOTO METOJa U  COCTaBJIEHUE
Wnes cMenianHoro o
KaHOHWYECKUX YPAaBHCHUU.
MeTojia. Beibop o
N Onpenenenne Yncia HEM3BECTHRIX U BBIOOP OCHOBHOW CHCTEMBI CMEIIIAHHOTO
23 OCHOBHOM CHCTEMBI U .
MeToJ1a. CocraBieHUe€  KaHOHUYECKHUX  YpaBHEHUM. Brrancnenue
KaHOHHYECKHE
KO3 (UIIMEHTOB W CBOOOIHBIX WIEHOB. I[locTpoeHue pe3yabTHPYIOMINX
ypaBHEHUs
3II0P.
PacdeT miockux u MpoCTpaHCTBEHHBIX paM CMEIIAHHBIM METOJI0M
Pacuer paM cMemandbM |BEIOOD  OCHOBHOM — CHCTEMBI  CMEIIAHHOTO METOJA JUId  IIOCKOM |
24 | MeronoM Ha JelicTBHE |IPOCTpaHCTBEHHOW paMbl. (CocTaBleHME KAaHOHMYECKUX  YpPaBHEHMI.
CHJIOBOM HAarpy3Ku Brruucnenne kodpduinmeHToB U cBOOOAHBIX  uieHOB. [loctpoeHue
PEe3YABTUPYIOLIKX SMIOP BHYTPEHHUX YCHIIHI.
Pacuer cucreM ¢ 0HO# cTeneHbIO CBOOOIBI HA CBOOOHBIEC U BHIHYKICHHBIC
KoJIcOaHHs
Omnpenenenue KPyroBoi 4acTOThl CBOOOAHBIX KOJIEOAHUN CHUCTEMBI C OJHOMN
CB0o0OOHBIE U CTENeHbI0 CBOOOABI. OmpeneneHue CcTeneHu CBOOOABI TOYEUHBIX Macc.
BBIHYK/ICHHBIE Onpenenenne MOJATIMBOCTH PACUETHOM CXeMbl. BpluncieHue KpyroBou
27 KOJICOQHHUSI CUCTEM C  |4acTOThI, Mepuoja KoseOaHWil, YacTOThl KojeOaHWil. BbIHYXIECHHBIC
OJIHOM CTEIEHBIO KoJe0aHusl CUCTEM C OJJHOU CTeTeHbI0 cBOOO b1 [locTpoeHue nuHaMudecko
CBOOOIBI SMIOPHI U3rHOAIONIUX MOMEHTOB OT BHOPAIlMOHHOM HArpy3KH B CUCTEME C
odHOM  cTemeHbl0  cBoOOmbl.  Mcmoan3oBaHue JIMHAMHYECKOTO
Kod(ppuimenTa 1 KAHOHUYECKOTO YPaBHEHUS JIJISl aMILTUTY/Ibl HHEPIIUOHHOM
CHUIBI.
Pacuer cucTeM ¢ HECKOJILKMMH CTEIEHAMH CBOOOABI Ha CBOOOMHBIE U
BBIHY’KJICHHBIE KOJICOaHHS
Omnpenenenue 4acToT U (HOpM CBOOOAHBIX KOJICOAHUH CHUCTEMBI C JABYMS
CBobonnble 1 creneHssMu CcBOOOABI. OmpeneneHue CTENeHH CBOOOMBI COCPETOTOUYECHHBIX
BbIHYKJACHHBIC Macc. CocTaBieHHE ONpPEIEeTUTENs YacTOT. BhluncieHne 4acToT U MepruoioB
28 KOJIEOaHHUSI CUCTEM € |cBOGOIHBIX ~ KOJNECOAHHIL. KOJIeOaHMiA.

HECKOJBKMMU CTEMEHIMU
CBO0OIBI

[Toctpoenne rmaBHBIX (opm
JluHaMuuecKuid pacueT IUJIOCKOH paMbl Ha BHUOPALMOHHYIO HArpys3Ky.
CocraBneHrne © pEIICHHE KaHOHWYECKUX YpaBHEHUW i1 aMIUTATY]I
WHEPIMOHHBIX CHUJI TPU JEHCTBUU BUOpaIrMoHHOH Harpy3ku. I[loctpoeHue
JTUHAMAYECKON SOl H3THOAOIITIX MOMEHTOB U (DOPMBI




BBIHY/ICHHBIX KOJICOaHUH.

VYupoiuenus npu

OnpezneneHue 4acToT CBOOOJHBIX KOIeOaHUH CUMMETPUYHBIX CUCTEM
Paznoxenne konebaHWi CHUMMETPUYHON CHUCTEMbl Ha CHMMETPUYHYIO H

29 pEIICHUH 337124 "
KOCOCUMMETpHUHYIO (popmbl. OmpeneneHre 4acToT CBOOOIHBIX KoJeOaHUM
WHAMHUKHU . o
8 CUMMETPUYHOM IJIOCKON paMmbl.
OcHoBHble oHATHS. CTaTUYECKHUM cOco0 pacyeTa Ha YCTOMYHUBOCTb.
OCHOBHBIE OHSTHS. .
N OrnpeneneHne KPUTHYECKOM CHJIBI HAa OCHOBE CTAaTUYECKOIO KpPHUTEPHS.
30 CraTuueckuii MeToJ o N
. Pemienne 3amau omnpeaesieHUs KPUTHUECKOM CHIIBI JJIE CUCTEM C OIHOM
pacdera Ha yCTOMYMBOCTh
CTENEeHbIO CBOOOIBI.
Pacder miiockoit pambl Ha yCTOWYUBOCTH METOJIOM TT€pEMEILICHU I
Brei6op ocHOBHO# cuctembl. OTHOCHUTEIBHBIC JKECTKOCTH W KPUTHUECKUE
Pacuer pam Ha napameTpbl Uil CxKaThlX cToeK. CocTaBieHUE ypaBHEHUS YCTOMYMBOCTH.
31 | ycroitunBocTh B hopme |OnpezneneHue peakuuil B CBA3AX OCHOBHOM cHCTeMBl. Pemienue ypaBHEHUs
METOoJIa EPEMEEHNI |[yCTOMYMBOCTH cliocoOoM mnoadbopa KopHs. Mcrnons3oBaHUe MPpOrpaMmsl Iis
pacyera pam Ha YCTOMYMBOCTh.BbIunciieHre KPUTHUECKUX CHJT U PACUETHBIX
JUIMH CoKAThIX CTEPIKHEH.
. OrnpezesieHne KPUTHYECKUX CHJT JUISI CTEPIKHEBBIX CUCTEM DHEPTreTUYECKUM
JInHAaMUYECKUH U
. METO0M
32 |»sHepreTHYECKU METOIBI
. Pemienne 3amauy mo OmpeneNeHUI0 KPUTHYECKUX CHUJT IS OTHEIbHBIX
pacyera Ha yCTOMYMBOCTh . N
CTEP>KHEH U MPOCTEHIINX paM S3HEPreTUYECKUM METOOM
Oo6mue nonoxkenus.  |Pemienue 3agad u3ru6a npsiMOyroibHbBIX IIACTHH
33 Paspemaroniue DneMeHTapHbIe CIy4ad u3ruba rmiactuH. Pemenuwe npsiMoil m oOpaTHOM
ypaBHeHMs M3rnba  [3a4a4u m3ruba muactuH. O pacdyere OPTOTPONHBIX IUIACTHH M IIACTUH Ha
TOHKHX TIJIaCTHH YIPYTrOM OCHOBaHHH
Pemenue 3a1ay n3ruba 1iacTuH NpUOIMKEHHBIMA METOIAMHU
Pacuer mumacTuH MeETOJOM KOHEYHBIX pa3HocTed. KoHeuHO-pa3HOCTHBIN
[TocTaHOBKM U MeTObl |otieparop auddepeHInaTIbHOr0 ypaBHEHUsT w3ruOa. YdYeT TpaHuYHBIX
34 | peuenus 3amay u3ruba |ycsoBuil. Beruncienue BHYyTpEHHUX YCHIMI M HanpsbkeHui. Meron byOHoBa
MJIaCTHH — Tanepkuna. OcHoBHblIE TONIOKEHUA MeToAa. basucHele QyHKIMH.
BapuannoHHO-pa3HOCTHBIA MeTOJ. Pa3HOCTHBINA omnepaTop BapHUallMOHHOIO
ypaBHeHus. Meron Putna — Tumornenko.
Pacuer nmiacTuH METO/10M KOHEUHBIX 2JIEMEHTOB
Pacuer niut merogom
35 Pacuer miauThl METOIOM KOHEUYHBIX 3JIEMEHTOB C MOMOIIBIO MPOTrpaMMHO-
KOHEUYHBIX 3JIEMEHTOB
BBIYHMCIIUTEIBHBIX CPEJICTB
PacueT ToOHKHX IOJIOTHUX HpI/I6HI/I>KeHHOC pEemICHUC 3a1a4 TCOpUHr 000s0ueK
obosouek. O0mue Pacuet o6010uek ¢ ucnonp3oBanueM [IBK "SCAD" unu "LIRA". PacueTHas
37 | cBeneHus o yUCIIEHHBIX [cXeMa 00O0JIOUKH. 3aJaHME CHCTEMbl KOOPAMWHAT, YPaBHEHHUS MOBEPXHOCTU
METO/IaX pacyera 000JI04KH, TPaHUYHBIX yCIOBHiA. Harpyska u mpoBeieHne pacuera.
000J1049eK
[IpumeneHnre MeTo1a KOHEYHBIX DJIEMEHTOB K pacyeTy 000J0UeK.
[Ipumenenue metona |IIpoBenenue pacuera o6onouku B [IBK "SCAD Office" unu "Jlupa- CAIIP".
38 | xoneunsix anemerToB k |Co3/1aHNE TOBEPXHOCTH O00JIOYKH, TEHEPAITUS KOHEYHO- JIEMEHTHON CETKH.

pacdety 060J09eK

3ajaHue TpaHUYHBIX yclIOoBUH, Harpyska. [IpoBenenue pacuera. M3ydenue
TEOPETUYECKOr0 MaTepHaa Mo TeMe.

5.4. JJaboparopHbie pabOTHI

HanmenoBanue pasaciia

No
wo | ® TeMBbI JTabOPaTOPHBIX HaumeHnoBanwue u cosiep:kanue 1a00paTOpHBIX padoT
paboT
OrmpeneneHue IeEPEMENICHU B IAPHUPHO-CTEP)KHEBON CUCTEME OIIBITHBIM
Onpenenenue pel peMeL PHUD PAKHCBOM CHCTEME O
o OYTEM U aHAITUTUYECKUA
nepeMenieHui B 6ankax u yre e . .

9 Ornpenenenne nepeMenieHnidi B IMapHUPHO-CTEPKHEBOM CUCTEME OIBITHBIM

pamax OT CUJIOBOU
Harpy3Kku

IMyTEeM. CpaBHeHI/IC MMOJIYUYCHHBIX PE3YJIbTATOB C




AHAITUTUYCCKUM PCUHICHUCM.

22

OcCHOBBI pacuera
CTCPIKHCBBIX CUCTCM
METOJIOM KOHEYHBIX

AJIEMEHTOB

Pacuer mmockoi paMbl METOAOM KOHCYHBLIX J3JICMCHTOB C IIOMOIIBIO
MpOrpaMMHO-BbBIYUCIUTCIIBHBIX CPCACTB

BBOI[ pvaeTHOﬁ CXEMbl W HCXOJHBIX MAaHHBIX IJIs BBIIIOJIHCHHUA pacyeTa
ILUIOCKO# paMbl MCTOAOM KOHCYHBIX 3JICMCHTOB € IOMOIIBLIO BBIYHCIIUTEIILHOM
MporpamMmal. HpOBCI[eHI/Ie pacucTa U aHajIu3 IMOJTYYCHHBIX PE3YJIbTAaTOB.

5.5. CamocrosrenbHas paboTa o

OyJaroIIUXCs

Ne | HaumeHnoBaHnue pasuena N
ConeprxaHue caMOCTOSATEIIbHON paboThI
/0 | JUCLHUIUIMHBL U TEMBI
PacyerHas cxema u ee KHHEMaTUYECKUN aHAJIN3
Pacuernbie cxempr  [PacyeTHas cxema COOpyKeHHMS M €€ dIeMEHThl. KuHeMaTuyecKui aHanu3
1 COOPYKEHHH, UX pacueTHbIx cxeM. CreneHb cBoO0bl. Heo0xoauMoe U 10cTaTOYHOE YCIIOBUE
KHMHEMAaTHYECKUI aHaau3 [[ECOMETPUYECKON HEU3MEHAEMOCTH. M3ydyeHne TeopeTHYecKoro Marepuasa
10 TEME.
3amaga 1.1. OmpeneneHre BHYTPEHHUX YCHWIMM B IIApHUPHO-KOHCOJIbHOM
Oanke
Kunemarnuecknii aHanu3 3aJaHHOM CUCTEMbI WM IIOCTPOCHUE MOITAXKHOU
MHoOromnpoyieTHble  [CXeMbl IIapHUPHO-KOHCONBHON Oanku. OrnpenesieHue peakuuu B CBA3SX OT
2 | mapHUpPHO-KOHCOJIbHBIC |3aJAHHOM HArpy3Kd M IPOBEpKa IPABUIBHOCTH OIPECIICHHS ONOPHBIX
Oanku peakuuil IO YCIIOBUIO paBHOBECHsI BCEHl pacdueTHOM cxembl. IlocTtpoenue
SMIOPBHl  MOMEPEYHbIX CHI W u3rumbaromumx MoMeHToB. IIposepka
IIPAaBWJIBHOCTH IIOCTPOEHHUS DJMIOP BHYTPEHHUX ycuinui. H3ydenue
TEOPETUYECKOr0 MaTEpHaIa 10 TEME.
3anava 1.2. Onpenenenne BHyTPEHHUX YCUIIMN B MHOTOJJUCKOBOM pame
Kunemarndeckuil aHanu3 3aJaHHON cXeMbl pambl. OnpeesieHne peakuil B
Muoromuckosbie OIOPHBIX CBA3SIX OT JIEWCTBUS 3aJaHHON HArpys3ku. PacKpeITh 3aMKHYTBIN
3 |, CTCPPKHCBBIC CHCTEMBL KOHTYp. IlocTpouTh 3HIOpPHI HM3rMOAOIMX MOMEHTOB, IONEPEYHBIX U
TpeximapHupHbIE pambl U
npoaoJIbHBIX cuil. IIpoBepka MpaBUIBHOCTH MOCTPOCHUS SIIOP BHYTPEHHUX
api YCWJIMH IO YCJIOBMSIM PaBHOBECHUS y3J10B paMbl. M3yueHHe TeopeTHuuecKoro
MaTepuania 1o TeMe.
3anauva 1.3. Onpenenenne ycuianil B CTEpKHAX 0aouHOM pepMbl
AHanu3 reoMeTpu4ecKod HEU3MEHAEMOCTH 3aJaHHOM CXeMbl (epMBbl.
Cratuyecku OnpeneneHue OHOPHBIX PEAKUUUM M YCWIMH B CTEPXKHAX 3aJaHHBIX
4 | ompenenuMblie MIOCKUE |TAHENIEH,0T NEHCTBUA BEPTUKANbHOW Harpysku. IIpoBepka mnpaBMIBLHOCTH
bepmbl OIpPENIENIEHUs] YCUIIMI 10 YCIOBHMSIM PaBHOBECHUS BBIPE3AHHOIO y3ia JIMOO
OTCEUEHHOMU YacTu GepMbl. M3yueHne TeopeTnyeckoro Marepuaa 1o Teme.
3anaua 1.4. PacueT mapHUpHO-KOHCOJIBbHOM OaJIKM Ha MOABMXKHYIO Harpy3Ky
Jluauu Bausiaus peaknuii ([IoCTpoeHne JTMHMN BIMSAHWS OJHOM M3 OIOPHBIX PEaKUMi M BHYTPEHHHX
5 | ¥ BHYTPEHHMX YCUIIUI B [yCUIIMH B 3aJaHHOM CE€YEHMH MHOTONPOJIETHOM MIAPHUPHO-KOHCOIBHOM
6ankax u pamax Oanku. M3ydeHne TeopeTuueckoro Mmarepuaa 1o TeMe.
3anaua 1.4. PacueT mapHUpPHO-KOHCOJIBbHOM OaJIKM Ha MOABMXKHYIO Harpy3Ky
HaxoxaeHue no JTUHUSAM BIUSHUS BEIMYNH PEAKIIMU U BHYTPEHHUX YCHUIIUI
OmnpeneneHne peakiuii u |OT 3aJaHHOM HEMOJBMKHOM HArpy3KM, a TaKKe€ MAaKCHMAalbHBIX U
6 | BHyTpeHHUX yCHIIHI IO |MMHMMAJbHBIX 3HAYEHUM PEAKIMM W BHYTPEHHUX YCHUJIMH OT 3aJaHHOU
JIMHUSAM BIIASHUSA NOJBWKHOM  Harpy3ku (CHCTEMBbI  CBS3aHHBIX  Ipy3oB). M3yueHue
TEOPETUYECKOr0 MaTEpHaa 1o TEME.
. JIVHNN BIMSHUS YCHIHMIA [TocTpoenue nUHUM BIUSHUS B IIOCKUX (hepmax

B CTCPIKHAX

[TocTpoeHre TMHMIA BIUSHUS peaKMi U YCUIIUI B IIIOCKUX (hepmax.




IUIOCKUX (hepM

I/ISY‘-IGHI/IG TCOPCTUYCCKOIO MaTCpurajia 1o TeME.

OCHOBHBIE IPUHIUIIBI U
TEOPEMBI CTPOUTEIILHON

AHQJIUTUYECKOE OMNpEEICHUE TMEepPEMEIICHUH B IIAPHUPHO-CTEPKHEBOMN
CUCTEME

8 OnpeneneHne MepeMENIeHU B I[IAPHUPHO-CTEPKHEBBIX CHUCTEMAxX IPHU
MexaHuku. @opmyna . o
JeWCTBUU CWJIOBOW Harpy3ku mo ¢opmyne Makcsemia-Mopa. M3ydyenue
Makcsemia-Mopa
TEOPETUYECKOr0 MaTepuaa 1o TemMe.
0 3anaua 1.5. Onpenenenue nepeMenieHuii B MHOIOJJUCKOBOW pame
MpeaesIeHue o
peael Omnpenenenne TOpU3OHTAIBHBIX U BEPTUKAIBHBIX IEPEMEIICHUH OCHOBHBIX
nepeMenIeH B Oallkax u . . .
9 . Y3JI0B PACUETHOM CXEMbl MHOTOJMCKOBOW PaMbl, PACCUNTAHHON Ha 3aJJaHHYIO
amax OT CHUJIOBOM .
p Harpy3ky B 3amaue 1.2. Iloctpoenue negOpMHpPOBAHHON CXEMbI pPaMBI.
Harpysku
4 N3yueHune TeopeTnyeckoro Marepuania no TeMe.
Onpenenenue OnpeneneHue nepeMenieHui 0T TEMIIEPATYpHOTO BO3JAEHCTBUS U OT OCAIKU
IIEPEMELICHUH OT orop
10 TEMIIEpaTypPHOIO OnpeneneHne nepeMenieHui OT TEIUIOBOIO0 BO3JEUCTBUS M OCAAKU OINOp.
BO3JEUCTBUSA U OT ocaaku|3ydeHne TeopeTHYECKOro MaTepuana o TeMe.
O1op
Craruuecku OcHoBHasl cucTeMa U KAHOHUYECKUE YPaBHEHHSI METO/A CUIT
13 HEOIIPEETUMBIE OmnpeneneHue cTeNeHU CTaTUYECKON HeompeaenéHHOCTH. BriOop ocHOBHOM
CHUCTEMBI, UX CBOMCTBA. |CHCTEMBI U COCTaBICHUEC KAHOHMYECKUX YPaBHCHHMM MeToaa cuil. M3yuenue
Wnes Merona cui TEOPETUYECKOr0 MaTepuala 1o Teme.
Pacuer cratnueckn  [3amaua 2.1. PacueT miockoi craTH4ecKy HEONPEAESIUMON paMbl METOIOM CHJI
HEOIIpPECACINMBIX paM HOCTpOGHI/Ie S0P M3TUOAIOIIUX MOMEHTOB, IOMNEPCUYHLIX U MMPOAOJIBHBIX CHJI
14 METO/IOM CHJI Ha B CTAaTUYECKH HEOINPENeIMMOM paMe OT 3aJaHHOM CHJIOBOWM Harpys3Ku.
NIEUCTBUE CHIIOBOU N3ydenune TeopeTHYecKoro Mmarepuana o TeMe.
Harpysku
3anaya 2.2. Pacuer cTaTMYEeCKH HEONpPEACIMMOM pamMbl METOJOM CHJI Ha
Pacuer pam meToniom cun
0CaJIKy O1op
Ha TeMIIepaTypHOE
15 . [Toctpoenue >mrop U3rudAIKUX MOMEHTOB, TIOTIEPEUHBIX U MPOIOJIBHBIX CHIT
BO3JICUCTBUE U OCATKY o
B CTaTMYECKM HEOIPEACIMMONM paMe OT Ocaaku omnopel. H3ydenue
010
P TEOPETUYECKOr0 MaTEPHaIa 10 TEME.
Pacuer cratuuecku HeompenenuMbIXx ¢GepM M MPOCTPAHCTBEHHBIX paM
Pacuer ctatnueckn  [METOJOM CHIL
16 | HEOMPEAETUMDIX ¢depm u |Onpenenienre  CTENEHW  CTaTHYECKOW  HEONPENEIMMOCTH  QepM  H
IPOCTPAHCTBEHHBIX PaM [IPOCTPAHCTBEHHEIX paM. BbIOOp OCHOBHOM CHCTEMBI M COCTABJIEHHUE
METOAOM CHII KaHOHMYECKHX ypaBHEHUH. OCOOEHHOCTH pacueTa MPOCTPAHCTBEHHBIX paM
METOAOM CHJI. MI3ydeHune TeopeTnyeckoro Marepuania 1no TeMe.
3anava 3.1. PacueT miockoi paMbl METOJIOM NEpPEMELICHUI B KAHOHUYECKON
Pacuer pam mMeTomoM |popme
18 [epeMEIICHUN Ha [TocTpoenue amrop N3rudarOIKUX MOMEHTOB, IOTIEPEUHBIX U MPOJIOJIBHBIX CHII
NECTBUE CUIOBOM B KHHEMAaTHYECKHM HEONPENEIUMON paMe, UCIOJIb3Ysl METO NIEPEMELICHH B
Harpysku KaHOHUYecKoi opme. M3yueHnue TeopeTuyeckoro Marepuaia no TeMe.
[TocTpoeHue »smrOp BHYTPEHHHX YCWIWA B pamMax Ha TeMIepaTypHOE
Pacuer pam metonom > P yIp Y P paTyp
. BO3JICUCTBHUE U OCAJKY OIIOP
IepeMeNIeHU N Ha
19 [TocTpoenue >mrop N3rudAOIKUX MOMEHTOB, TIOTIEPEUHBIX U MPOJIOJIBHBIX CHII
TEMIIEPATypHOE .
epatyp B KHMHEMAaTHYE€CKH HEONpEAeNMMbIX pamMax METOJIOM IepeMEeIeHud Ha
BO3JIEUCTBUE U OCATKY
M3MEHEHUE TeMIIepaTypbl M Ha OcaaKy omnop. V3ydeHnme TeopeTH4ecKoro
0110
p MaTepuasa 1o TeMe.
Pacyer nmpocTpaHCTBEHHBIX paM METOI0M IEPEMELICHUM
VYrpouieHnus npu pacdere
AM METOTIOM [TocTpoenue >mrop U3rudAIOIKUX MOMEHTOB, TIOTIEPEUHBIX U MPOJIOJIBHBIX CHIT
20 P B IIPOCTPAaHCTBEHHOM paMe MeETOAOM  IepeMelieHui. M3yuyenue

nepemenieHui. Pacuer
MIPOCTPAHCTBEHHBIX paM

TCOPETUYCCKOTO MaTCpHraia 1o TEMe.




Martpuunas ¢popma

3anaya 3.2. Pacuer miockoil paMbl METOJOM NEPEMEUIEHUM B MaTpUYHOU
dhopme

OnpeneneHue yriaoBelX W JIMHEMHBIX [EPEMEIIEHUN Yy3]10B, a TaKke
BHYTPEHHUX YCHUJIMH B CTEpP)KHAX 3aJaHHOM CXEMbl paMbl. C IOMOIIbIO
MaTpUYHOIO METOoJla MepeMellleHnid. PacueT pambl BBIOJIHUTH MaTpPUYHBIM

21 . |Meromom mepemenieHui B BRIUMCIUTENBHOU cpeae Mathcad. [TomydenHbie
METO/Ia [TEPEMEILICHU I
pe3yiabTaThl  CpPaBHUTb C  pe3yJbTaTaMHd pacueTa pambl METOJIOM
nepeMenieHui B kaHoHn4deckor gopme (3agava 3.1). Micrionp3ys HaliIeHHbBIE
3HAYEHUS] BHYTPEHHUX YCUJIUMU U Y3JIOBBIX MEPEMENICHU, TOCTPOUTD IMIOPHI
yeuwnuid U AeOopMHUpOBaHHYIO CXeMy pambl. VM3ydeHune TeopeTHyecKoro
Marepuaia 1no Teme.
OcHOBBI pacueTa Pacuer miockoi paMbl METOI0M KOHEYHBIX 3JIEMEHTOB
CTEPKHEBBIX cucTeM  |3aJaHUe PACYETHOM CXEMBI U IIPOBEINECHUE pacyeTa IJIOCKOH paMbl METOAOM
22 METO/IOM KOHEUHBIX |KOHEUYHBIX 3JIEMEHTOB C MOMOIILIO BBIUMCIUTEIBHOM porpamMmbl. M3yuenue
3JIEMECHTOB TEOPETUUECKOT0 MaTepuasa o TemMe.
Pacuer craTuyecku HEONPEACTMMBIX CUCTEM CMEIIaHHBIM METOI0OM
Wnes cMemannoro  |[AHaIM3 CTENEHEHM CTaTMYECKOM M KHUHEMAaTU4YECKOM HEOIpPeaeIuMOCTH
Merozaa. Beibop CHUCTEMBI B IICJIOM M €€ yacTed. BbIOOp palMoOHaIbHOrO METOJa pacyeTa.
23 OCHOBHOM cuctembl 1 |OcHOBHas cucreMa cmemanHoro wMerojga. CocTaBlicHHE KaHOHUYECKHX
KaHOHHYECKHE ypaBHeHUH. Bpruncinenne Ko3hUIMEHTOB W CBOOOJHBIX  YJICHOB.
YpaBHECHUSA [Toctpoenue pE3yJIbTUPYIOLIEH BIIOPHI MOMECHTOB. N3yuenue
TEOPETUUECKOT0 MaTepuasa o TemMe.
[IpuMeHeHne cMeIIaHHOTO METO/Ia K pacyeTy IUIOCKUX U MPOCTPAHCTBEHHBIX
pam
Pacuer pam cMeradHbM |BBIOOp OCHOBHOM CHCTEMBI CMEINIAHHOIO METOJA IPH PacdeTe IUIOCKHX H
24 | meromoMm Ha AcHCTBUE |OPOCTPAHCTBEHHBIX paM. CocTaBieHHE KAHOHMYECKUX  YpaBHEHHH.
CUJIOBOM Harpy3Ku [TocTpoeHue pe3yIbTUPYIOIUX S0P U3rHOAIOIIUX MOMEHTOB, IMOMEPEUHBIX
Y NIPOJIOJIbHBIX cuil. MI3yueHne TeopeTuuecKoro MaTepuaa o Teme.
CBoOoaHbBIC ¥ BBIHYK/ICHHBIE KOJIEOAHUS CUCTEM C OJTHOM CTETICHBIO CBOOO/TBI
CB0OOIHBIE U OcHOBHbIE TIOHATHS AUHAMUKH COOpykeHHil. CBOOOJHbBIE U BBHIHYKICHHbBIE
BBIHYK/ICHHBIE KOJIeOaHUsI CUCTEM C OJIHOM CTENeHbI0 CBOOO I, M3ydeHue TeopeTuiaeckoro
27 KoJeOaHus CUCTEM ¢ |MaTepuana no Teme. PemieHue 3amad pacuera CUCTEM C OJHOM CTENEHbBIO
OJTHOM CTETIEHBIO cB00OO/IbI Ha CBOOOIHBIC U BBIHYKJICHHBIE KOJICOaHMsI.
CBOOOIBI
3amaya 4.1. JluHaMu4eckuid pacueT IUIOCKOH pamMbl Ha BUOPAIMOHHYIO
HarpysKy
Omnpenenenue yncna creneneid CB000AbI COCPEIOTOYCHHBIX MacC 3aJaHHOU
pacueTHoi cxembl. Onpenenenre K03 OUIIMEHTOB U COCTABIICHUE YPABHEHUS
CBoGOHbIE 1 4acTOT B YMCJIEHHOM Buje. OnpenerneHne KOpHEel 4aCcTOTHOTO YpaBHEHHUS U
S MpOBEpPKa HpaBI/IJ'II)HOSTI/I ero pemeHus. OnpeneneHne 4acToT U MEPHOJIOB
cBOOOAHBIX KoJeOanuii. CocTaBiieHue B OOIIEM BHJI€ CUCTEMbI KAHOHUYECKHX
28 KOJICOAHHMS CUCTEM C o .
HECKONBKIMIU cTemersyy |YPABHEHHA U1 onpeneneHHii aMl'IJ'II/ITYJIEII)IX 3HAYCHU WHEPIIMOHHBIX CHII
CBOBOJIEI MPUMEHUTENIBHO K 3aJlaHHOM pacyeTHoM cxeme. OrnpexaeneHue l"J'IaBHBIuX
KO2(pPUIMEeHTOB U CBOOOIHBIX YJIEHBI CUCTEMBbl KAHOHUYECKHX YPaBHEHUHU.
N3 pemenust cuctembl ONpeNeanTh AMIUIUTYAHbIE 3HAYEHUS WHEPIUMOHHBIX
cui. [TocTpouTh TMHAMHYECKYIO SIIOPY W3TUOAIOIIUX MOMEHTOB.
Hcnonb30BaHre CUMMETPUU B 3aa4ax JUHAMUKU. [IprOImkeHHbIe CrToCOObI
Ynpouienus mpu OTIpe/IeJICHUST YaCTOT CBOOOIHBIX KOJIEOaHU
29 peIIcHUH 3a1a4 Hcnonb3oBaHME CHUMMETPUM PACYETHOM CXEMbl B 3aJadax JMHAMHUKH.

JUHaMUKH

[TpubnmxeHHble c1ocoObl OMPEeNIEHUs YaCTOT CBOOOIHBIX KOJIEOaHHIA.




Bpennoe Bo3aelicTBHE BUOPALIMU U MEPHI 110 €T'0 CHIKEHHIO.
N3ydenue TeopeTnyeckoro Marepuaia rno treme. Pemenue 3agay.

OCHOBHEBIE TOHATHS.

OcHoBable OHATHSA. CTaTUYECKHIA CITOCO0 pacyera Ha YCTOWYUBOCTD.
Crarnueckuii criocod pacueTa Ha yCTOMYHBOCTD.

30 CraTn4ecKuii METOL .
. N3yuenue Teoperudeckoro marepuana mno reme. Onpeaesenne KpuTuuecKon
pacyera Ha yCTOHYMBOCTh N
CHJIBI JJI CUCTEM C OJHOM CTEIEHBIO CBOOOIEI.
3agayva 4.2. Pacuer miI0cKoi paMbl Ha YCTOMYMBOCTh METOJIOM MEPEMEIICHUM
Br160p ocHOBHOI cucTeMbl MeToa niepeMenieHnil. CoctaBiieHue ypaBHEHUs
ycToiunBocTd B oOmieM Buje. IlocTpoeHHe B OCHOBHOW CHCTEME SITIOPHI
Pacuer pam Ha W3rMOAOIIMX MOMEHTOB OT €AMHHYHBIX CMEIICHWN [0 HalpaBJICHUSM
. P BBEJCHHBIX  JIOMOJHUTEIBHBIX  CBs3edl.  OmnpenelieHHe  peaknuid B
31 | ycroituuBocTh B hopme .
. |OTIOJHUTENBHBIX CBA3SAX OT 3aJaHHBIX €IUHUYHBIX CMEIICHUN U perIeHue
METO/1a NepeMeIeHu N .
YpaBHEHHUS YCTOWYMBOCTH IyTEM T0J00pa HAUMEHBIIEr0 KPUTHYECKOTO
napamerpa. OnpeneneHne KpUTUUECKUX CHJI U pAaCYETHBIC JJIMHBI ISl BCEX
CKATBIX CTOCK PacuETHOMN CXEMBbI
1 . OrnpeneneHne KpUTUUECKOU CUITBI SHEPTETHYECKUM METO0M
MHAMUYECKUNA U
D N3yuenne TeopeTHIecKoro Marepuaia mo reme. OnpeneneHue KpUTHISCKUX
32 |sHepreTHYecKuii METOIbI N
. CHJI JIJIsl CTEP’KHEH U MPOCTHIX PaM SHEPTETHUYECKUM METOJIOM.
pacueTa Ha yCTOMYHUBOCTh
OO6mue nmonoxxenus. |OCHOBHBIC ypaBHEHUS M3rn0a TOHKUX TUIACTUH
33 Paszpemaroniue HuddepennnanpHoe ypaBHEHHE H3rH0Oa IUIACTUHBL. 3aJaHUEe TPAHUYIHBIX
ypaBHEHUS U3ruda ycnoBuil. I3yueHne TeopeTudeckoro MaTepuana mo TeMe.
TOHKHUX IJaCTUH
3agada 5.1. Pacuer n3rndaemMoi IINTHI YUCIIEHHBIMU METOLAMU
Mertoap! mpuOIMKeHHOTO perieHus qudGepeHInaaIbHOr0 YpaBHEHHS U3THOA.
ITocTaHOBKM M METOIBI o
Pacuer miMTBI METOOOM KOHEUHBIX PA3HOCTEH Ha pa3HbIX CETKaXx.
34 | pemenwus 3amay u3ruoda
ITocTpoeHnue rpaduKoB CXOJUMOCTH PEUISHHUS I IPOruda M U3rudarommx
IUIACTHH
MOMEHTOB B IUTUTE. Bapuarimonasie METOIbI pelieHus 3a7a4 u3rnda riacTyH.
N3yuenune TeopeTnueckoro Marepuania mo TeMe.
3amaua 5.1. Pacuer n3rubaemMoi MINThHI YUCIEHHLIMHA METOHAMU
Pacuer mnnauTHI METONOM KOHEYHBIX JJIEMEHTOB HA pa3HbIX CETKaX.
[TocTpoenue rpadmkoB CXOIUMOCTH PEUICHUS U1l TPOruda M U3rhOarommx
Pacuer mymT MeTooM N
35 MOMEHTOB B I1uTe. CpaBHUTENBHBIN aHAIN3 PE3YJIbTATOB, MOJyueHHbIX MKP
KOHEYHBIX DJIEMEHTOB
nu MKD. BpiBOgbl 1O NPUMEHEHHUIO YHUCICHHBIX METOJOB IJisi pacueTa
n3rubaeMon inThl. 3ydeHne TeopeTHueckoro MmaTepuaa mno Teme.
OO0mue nojokeHusl 0 pacuere TOHKUX oOosiouek. Jlepopmaruu u ycuius B
OO01111€ TTOJIOKEHHS O
TOHKHMX 000JI0YKax
pacyeTe TOHKUX o
CHOBHbIE MOHATHS U ompezeneHuss odbonouek. Knaccupukanus obomouex.
36 o6oouek. YacTHBIE .
Onucanne nosepxHoctu. KpuBonuneitnas cucrema koopauHar. Jledhopmanuu
TEOPHUH pacyueTa TOHKUX v
SorToteK U ycwids B TOHKHX o00Ooioukax. CBs3b HampsDKEHHH C BHYTPEHHHMH
0
ycunusiMu. YacTHBIE TEOPHH pacueTa TOHKHX 000JI0UeK.
Pacuer Tonkux nonorux |Pacuer o60m0uek ¢ nomoisio [IBK "SCAD" unu "LIRA"
o6oouek. O0mIHIe [Mpumenenne [IBK mis pacdera obomouek. PacuerHas cxema 00ONOYKH,
37 | cBemeHUs O YUCIICHHBIX |ypaBHEHHE ITOBEPXHOCTH OOOJIOUKH, TPAaHWYHBIX yCIIOBUH. Harpyska wu
METO/IaX pacuera MpoBeAcHUE pacyeTa. M3yueHne TeopeTHuecKkoro MaTepuaia rno Teme.
000104€EK
3amaua 5.2. PacueT monoroi 000J04KH METOLOM KOHEUHBIX DJIEMEHTOB
Pacuer 00050uku MeTon0oM KoHeuHBIX 31eMeHTOB B [IBK "SCAD Office" nimm
[Ipumenenue metona |, "
JIupa-CAIIP" nns HECKONBbKUX BapuUaHTOB 3arpyxeHus. [[is HEBBIrOJHOTO
38 | KOHEYHBIX PIIEMEHTOB K

pacdety 06009eK

3arpy’KeHust M300pa3uTh SIIOPHl MPOTHOOB, M3TMOAIOIMX MOMEHTOB U
HOpMaJbHBIX cui. BbeBompl 1o  pacdyery obOomouku. M3ydenue
TEOPETUYECKOI0 MaTepUaa 1o TeMe.







6. IlepeyeHb MeTOAMYECKUX MATEPUAJIOB /IJIsl CAMOCTOATEILHON PadoThl 00y4alOIIUXCH 10 JUCHUTIIAHE
(MoayJ110)

[IporpamMmmoil TUCHMIUIMHBI MPETYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHUM, HA KOTOPBIX AAeTCs
OCHOBHOM CHCTEMaTH3WPOBAHHBIN MaTepual, MPaKTUYECKUX U JTAOOPATOPHBIX 3aHATHI, MpeArnoyararonmx
3aKpeIICHUEe M3YYCHHOTO Marepuaia u (popMUpOBaHUE Y OOydaroNUXcs HEOOXOIUMBIX 3HAHUHN, YMEHHA U
HaBbIKOB. Kpome Toro, BaKHEHIIMM 3TalioM HW3YY€HHUs IUCUUIUIMHBI SBISETCS CaMOCTOSITENbHAs paboTta
oOydaromuxcsi C UCIHOJIb30BaHUEM BCEX CPEICTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa3oBaTelbHBIX
TEXHOJIOTHIA.

B 00beM camocToSTENNbHOM padOThI 10 TUCHUIUIHHE BKIIFOUASTCS CIIEAYIOIIee:

- U3y4YEeHHE TEOPETUUECKUX BOIPOCOB 110 BCEM T€MaM JUCIUILINHBL,

- MOJIrOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

- IOATOTOBKA K JJAOOPATOPHBIM 3aHSATHUSM;

- MOJrOTOBKA K BBIMOJIHEHUIO KOHTPOIBHBIX 33JIaHUI;

- IOATOTOBKA K BBIMIOJIHEHUIO KOHTPOJIBHBIX padoT;

- MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IOATOTOBKA K K MPOMEKYTOYHOU aTTeCTallUU.

3aJIorOM  YCIICIIHOTO OCBOCHHS JAMCIUIUIMHBI SIBIISIETCA 00s3aTEIbHOE TOCEIIEHNUE JICKIIMOHHBIX,
MPAKTUYECKUX U Ja00paTOPHBIX 3aHITHIA, TaK KaK MPOIYCK OJAHOTO (TeM 0ojiee HECKOJIbKUX) 3aHATUH MOXKET
OCJIO)KHUTh OCBOEHHE pa3/esioB Kypca. Ha mpakTHdecKuxX 3aHATHSX MaTepuas, WU3JI0KCHHBIA Ha JICKIMSIX.
3aKpEIISIeTCs BHIOJIHEHUEM KOHTPOJIBHBIX PaboT 10 TeMaM JUCHUILIMHBL coriacHo PIT/I.

[Ipuctynas Kk U3y4eHHUIO AUCIUIUIMHBI, HEOOXOAUMO B MIEPBYIO OUepeab O3HAKOMUTHCS COACpPKaHUEM
PIIJ] nns ctyaeHToB O4HOW (opMbI OOy4YeHHS, a TakK€ METOJWYECKUMHU YKA3aHUAMU 1O OpraHu3aluu
CaMOCTOSITEITHOW paOOThI M IOJITOTOBKU K MTPAKTUYCCKUM U JIAOOPATOPHBIM 3aHSITHSIM.

[Tpu moAroToBKe K MPaKTHUECKUM U Ja00paTOPHBIM 3aHATHAM U B PAMKaX CaMOCTOSATENIbHOM pabOThI 110
M3YYEHHIO TUCIHMILIMHBI 00YyJalonMMcst HE0OX0IUMO:

- MIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JEKIMOHHOM 3aHATUU MaTepHal U JOIOJHUThH €ro ¢ y4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

- IIpd CAMOCTOSATEIBHOM H3YYEHHHM TEOPETHYECKOM TEMbl CHeNaTb KOHCIEKT, WCIOIb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHNs] B pAMKaxX U3y4aeMOU TEMBI;

- IOAATOTOBUTH OTYETHI IO BHIIIOJHEHHBIM J1a00paTOPHBIM paboTam;

- BBIIIOJIHUTH KOHTPOJIBHBIE 33a/IaHUS B PAMKaX M3y4aeMOH TEMBI;

- BBIIIOJIHUTH KOHTPOJIbHBIE PadOThI, IPEAyCMOTPEHHBIE pabouell MporpaMMOil TUCHUIUIMHBI;

- IOArOTOBUTHCA K IIPOMEXYTOYHOU aTTECTALUH.

BolnonHeHuI0 KOHTPOJIbHBIX (pacdeTHO-TpapuuecKknx) padoT AOKHO MPEAIECTBOBATh H3Y4YEHHE
COOTBETCTBYIOILIMX TEM TEOPETUUECKOT0 Kypca 110 MaTepHuajiaM JIeKIuH, yueOHIKaM, 3JIeKTPOHHBIM pecypcaMm.
[Ipexxne yueM HauMHATh pelIeHHe 3a/1a4k, HE0OX0IMMO BBIYEPTUTH B MaclITa0e 3aJaHHYIO PACUETHYIO CXEMY U
yKa3aTb Ha HeH Bce HCXOJHbIE YMCIIOBble JaHHbIE. llpucTynas k peueHuro KaxJIoW 3aaadd, HE0OX0IUMO
YSCHUTH ce0e HCXOJIHBbIE JaHHbIE, COAEpNKAHHE KaKJOTO0 W3 IMYHKTOB 33/JaHUS U OIPEAETUTb T€ METOIbI
CTPOUTENILHOM MEXaHUKHU U CIIOCOOBI PELIeHHUs, KOTOPBIE TNIAHUPYETCsl MPUMEHUTh. [Ipu mpoBeieHuH pacyeToB
HE0OXOJIMMO CTPOTO MPUIEPKUBATHCA MPUHIATON CHUCTEMbI equHUL u3Mepenus ¢usndeckux BenuuuH (CU) u
COTJIACOBBIBATh MEXY COOON Pa3MEPHOCTH ITHX BETUYMH.

Bce pacuetHbie (hopMyIbl JOTKHBI 3aMIUCHIBATHCS B OOIIETIPUHATHIX 0003HAUEHUSX, PACUETHBIE CXEMbI
JIOJDKHBI BBITMOJIHATHCS aKKypaTHO, C BKJIIOUEHHEM BCEX HEOOXOIUMBIX 3JIEMEHTOB U 00O3HAYEHUH COTJIACHO
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 JOJKHBI OBbITH OOPMIIEHBI Ha CTAHAAPTHBIX JIMCTax 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 METOAWYecKuM YyKazaHusM. OdopmieHue padoT Ha JUCTax Jpyroro ¢gopmara He
JIOITYCKAETCSL.



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

3a4yeT MpOCTaBISAETCS MO PE3yNbTaTaM BBIMOJIHEHUS KOHTPOJBHBIX 3aJaHHi, KOHTPOJBHBIX paboT U
YCTHOTO coOeceI0BaHus.
DK3aMeH TPOBOJUTCS MO pacnucanuio ceccuu. @opma npoBeneHus 3aHsITus — ycTHas. CTyIeHTHI, HE
MPOINICIINE aTTECTAUIO MO TpadUKy CECCHH, JOJDKHBI JIMKBUAUPOBATH 3aJI0JDKCHHOCTh B YCTaHOBJICHHOM
MODSIZIKE.

7. OueHo4yHble MaTepHAJbl /sl NPOBeeHUs] TEKYIIero KOHTPOJISI yCIeBAeMOCTH M NPOMEKYTOUYHOI
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, penieHue

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 BIMSHMS  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 YCUIINN B CTEPIKHAX TIOCKHUX 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
OIIK-6.17 3a1a4y
Makcsemia-Mopa
VYeTHBII onpoc, penieHue
9 Omnpenenenue nepeMelleHui B Oanmkax M OIK-1.2, OIK-6.17 3aj1au. uBLIHOJ'IHCHI/IC
pamax OT CHJIOBOI Harpy3Ku KOHTPOJILHOU PabOoThI Ne
1 (3amaua 1.5)
Omnpenenenue NIEpEMELICHUM 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 CUCTEMBI, 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
3a/1a4. Brinosinenue
KOHTPOJIbHON paboThl Ne
2 (3agaua 2.1)

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 2.2)

16

Pacuer cratmuecku HCOIIPCACIUMBIX (I)epM u
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, pelieHue
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 nEepeMEIIeHM 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
Yrpotuexus P pacuete  pam - MCTO/IOM OIIK-1.2, OIIK-6.17, OIIK- |YcTHBII Onpoc, peuieHue
20 |mepemerenuii. PacdeT MPOCTPaHCTBEHHBIX 111 —
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 KOHEUHBIX 3JIEMEHTOB

CHCTEM

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

VYeTHBII onpoc, penieHue
3a/1ad.

23

Wnest cmentannoro meroaa. Beibop ocHOBHOIM
CUCTEMBI M1 KAHOHUUYECKUE YPaBHEHUS

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

VYeTHBII onpoc, penieHue
3a1a4

24

Pacuer paMm CMCOIAHHBIM MCTOAOM Ha

JIEHCTBHE CHIIOBOM HArpy3Ku

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

VYeTHBII onpoc, penieHue
3a/1a4

25

Wnas xonTakTHas pabora

YceTHBII onpoc

26

DK3aMeH

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.6, OIIK-1.7, OIIK
-1.10, OIIK-3.1, OIIK-

YcTHBIT onpoc




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

27

CBoOosHbIE U BBIHYXJICHHBIE KOJEOAHUS
CHCTEM C OJIHOW CTEHEHBIO CBOOOIBI

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

YceTHBIN OlpocC, penieHue
3a1a4

28

CBoOOmHBIE W BBIHYXICHHBIC KOJICOAHUS
CHUCTEM C HECKOJIBKUMU CTEIIEHSIMU CBOOO B!

OIIK-1.2, OTIK-1.4, OIIK- 1.5,
OIIK-1.7, OTIK-1.10, OTIK-2.6,
OIIK-3.1, OTIK- 6.17,
OIIK-6.18, OITK-6.19,
OIK-11.1, OTIK-11.6, OTIK-
11.7, OMIK-11.13, OTTK-11.14

YcrHbIi onpoc, perieHue
3a1a4y

29

VYnpouieHus npu peleHnu 3aa4 THHAMUKU

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

OcHoBHble moHATHA. CTaTUUECKUH METO.I
pacyera Ha YCTOMYHUBOCTh

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

VYcrHbIi onpoc, perieHue
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, penieHue
3a/1a4. Brinosinenue
KOHTPOJIbHOH paboThl Ne
4 (3amaua 4.2)

32

JInHAMUYEeCKU W SHEPreTUUYECKUN METOIbI
pacyera Ha YCTOMYUBOCTh

OIIK-1.4, OIIK-1.5

YcTHBIN ompoc, penieHue
3aJ1a4.

33

Oo6mue IMOJIOKEHUS. Pazpemaromue
ypaBHEHUS N3TM0a TOHKUX ILIACTHH

OIIK-1.4, OIIK-1.5, OIIK-3.1

VYcrHblii onpoc

34

ITocTaHOBKHM 11 METOABI peIICHU 3a/1a4 n3ruda
IJIaCTUH

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

YcTHBIN ompoc, penieHue
3a1a4y

35

Pacder mimmT MeTO10M KOHEYHBIX 3JIEMEHTOB

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

YCTHBIN OIIpoC, pelieHue
3a/1a4. Beinonnenune
KOHTPOJBHON paboThl Ne
5 (3amaua 5.1)

36

OO0mue TONMOXKEHUsS O pacdyere TOHKHUX
o0osnouek. YacTHbIe TEOpUHU pacueTa TOHKHX
000J1049eK

OIIK-1.4, OIIK-3.1

YeTHBII onpoc

37

Pacuer ToHKHMX mOoOrMxX o0o0Jouek. OOrmme
CBEICHMSI O YHCICHHBIX METOJaX pacyera
000JI04YEK

OIIK-1.5, OIIK-6.17, OIIK-
11.6

YeTHBII onpoc

38

HpI/IMeHeHI/Ie METOA4a KOHCYHBIX 3JIEMECHTOB K
pacdeTy 000049eK

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

YCTHBIN OIIpoC, pelieHue
3a7ad4. Brimonnenue
KOHTPOJIbHON paboThl Ne
5 (3agaua 5.2)

39

Wnas xonTakTHas pabora

YceTHBII 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

VYeTHbI onpoc




7.2. TunoBble KOHTPOJIbHBIE 33/IJaHUS WJIM MHBIE MaTepUaIIbl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, HEOOXOANMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

KoHTponbHbIE 3aaHusl ISl CAaMOCTOSITENIbHON pabOThl Ha MPAKTUYECKUX 3aHATHUSX (M1 MPOBEPKU
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 pacnosioxen B [Ipunoxenusx: "KontpoasHeie 3aganus. S cemectp.pdf”

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

. Onpenenenue ycuiaui B IBYXIMCKOBBIX cUcTeMax (moctpoenue smwop M, Q, N).

. Onpenenenne yCuiani B pamax ¢ 3aMKHYTBIM KOHTYpOM (moctpoenue 3mop 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).

. Onpenenenne nepeMenieHuil B MpOCThIX (0JTHOAMCKOBBIX) CUCTEMAX.

. Onpenenenue nepeMenieHuil B IBYX/IMCKOBBIX CUCTEMaX.
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cemectp. Daiin pacnonoxkeH B [Tpunoxkenusx: "KontponpHbie 3ananus. 6 cemectp.pdf”

. Omnpenesnenue nepeMenieHuil B CTAaTUYECKU ONPEACTUMBIX CHCTEMaX.

. PacueTr mpocCThIX cTaTHUECKH HEONPEAETMMBIX CUCTEM METOIOM CHJI.

. Pacyer ctaTdecku HEONpPEAEIUMBIX PaM Ha BHEITHIOIO HATPY3KYy METOJAOM CHIL.

. Pacyer ctaTuuecku HEONPEAEIUMBIX CUCTEM Ha OCAJIKy OIIOP METOJI0OM CHIL

. Pacyer ctaTuecku 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.
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cemectp. daiin pacnonoxen B [Ipunoxxenusx: "KontponsHsle 3aaanus. 7 cemectp.pdf”

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

3. Pacuer cucteMbl Ha YCTOWYMBOCTh CTATHYECKUM CIIOCOOOM.

4. Pacuer paMbl Ha YCTOMYMBOCTH METOJIOM TIEPEMEIIICHUIA.

5. Pemienne oOpaTHOM 3ajauy TEOpUHU U3rKMoa MIACTHH.

6. Pacuet nzru6aemoii miacTUHBI METOJJIOM KOHEUHBIX Pa3HOCTEH.
7. Pacuer uzrubaemoit mactuHsl MetooM byoHoBa — ["anepkuna.
8. Pacuer n3rubaemoii mIacTUHBI METOAOM KOHEYHBIX HJIEMEHTOB.

7.3. Cucrema OLIEHMBAaHUS PE3YyJlbTATOB OOYYEHMS MO AMCHMILIMHE (MOYJI0) IpPHU MPOBEACHUM TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl 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 (MOIYIIIO)

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 mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE MTPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

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

- Oe3ymnpevHo BIaIeeT HHCTPYMEHTAPUEM YIeOHOM TUCIUTUIHHEI, YMCHHE €T0

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

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

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 TEOPHSX, KOHIICTIIIUAX U HAIIPABICHHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

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

- BJIaJIeeT MHCTPYMEHTApUEM I10 TUCIHITIMHE, YMEHHE €r0 HCIIOb30BaTh 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;

- CPeIHUI ypOBEHb COPMHUPOBAHHOCTH 3asIBJICHHBIX 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 OCHOBHOM JINTEPATyphl, PEKOMEHA0BAaHHON pabodel mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JUCLUILJIMHE U AaBaTh UM OLICHKY;

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

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENsl HA IPAKTUUYECKHUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

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

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

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

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

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HEe yMeeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 00OCHOBATh AJITOPUTM BBINTOJIHEHUS 33 JaHUI

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,  XapaKTepU3YIOIUX ATanbl  (QOpMHpPOBAHUS  KOMIIETEHIMI B  IPOLECCE OCBOEHUs
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

[lepeuens BompocoB (JJIs1 MPOBEPKU CHOPMHUPOBAHHOCTH MHAMKATOPOB JOCTH)KEHUS KOMIIETEHIMH:
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 COOpYKeHUsA. CBA3M U y3Jbl INIOCKON PACUYETHON CXEMBI.
. Knnaccugukanus crep>KHEBBIX CUCTEM U X pPacUeTHBIX cxeM. KuHemaTtnueckuit aHajIn3 cxeMm.

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

. Pacder miockux TpeximapHUpHbIX paMm. OnpeneneHue peakuii 1 BHYTPEHHUX YCHIINH.

. Pacuer pam ¢ 3aMKHYTBIM KOHTypoM. OmpeiesieHne peakiiuii 1 BHYTPEHHHUX YCHIIAMN.

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

. IIpocteie mockue Gepmbl. YcinoBue reoMeTpudeckoit Hensmensemoct. Knaccuduxanus dpepm.
. 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. JINHUU BAMSHUS YCHIIUNA, CIOCOOBI MX MTOCTPOEHHUS.
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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 yCHIIMi 1O JIMHUSAM BIUSHUASI OT HEMOABUKHOM Y MOJBHKHOM Harpy3oK.

15. Jluauu BIUAHUS YCHIIMH B IPOCcThIX pepmax. CriocoObl NOCTPOCHHUS, CBOMCTBA JTMHUN BIHSHUS.
16. OcHOBHBIE MPUHIIMIIBI CTPOUTEIILHON MeXaHUKU. Buibl nepemeniennii. Pabota BHENTHUX CHIL.
17. OcHOBHBIE TEOPEMBI CTPOUTENBHON MeXaHuku. Popmyna Makcsemia—Mopa u ee IpUMEHEHUE.
18. Onpenenenne nepeMeIeHUi B CTEPKHEBBIX cucTeMax. PopMyJibl TEPEMHOKEHUS AITIOP.

19. Onpenenenue nepeMenieHuil B u3rndaemsix cucremax. [locrpoenne neopMrupoBaHHON CXEMBI.
20. OnpenaeseHue NepeMeIIeHUH OT TEMIIEPATYPHOTO BO3AEHCTBUS U OT OCAJKU 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 CTATHYECKU HEONpEAEIUMBIX cucTeM? Ha3zoBuUTE TpM 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 cMbICJI KAHOHUYECKHX ypaBHEHUH Metona cui? Kakos pusnueckuil cMbica k03¢ GUIMEHTOB
IIpU HEM3BECTHBIX 8ij B MC?

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

6. Kak BBIYMCIAIOTCA SIIOPBI PE3YIbTUPYIOIIMX MOMEHTOB B MeToAe cui? B dem maes u cythb
nepopMaMOHHON IPOBEPKHU B METOAE CUI?

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

8. HazoBute naTh ocHOBHBIX 3TanoB pacuera CHC metonom cun. B yem mzes u CyTb cTaTU4eCKOU
IIPOBEPKHU pacueTa B METOAE CU?

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 ympouieHusiM BeIeT ydeT CUMMETpUH mpu pacuere MeronoMm cuin? Kakue crmocoOb
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 omnpenenuTh cTeNeHb CTAaTUYECKOM HEONpEAEeTMMOCTH MPOCTPAaHCTBEHHON pambl? B uem
3aKJII0YAI0TC 0COOEHHOCTH pacyeTa NPOCTPAaHCTBEHHBIX paM METOJJOM CHJI?

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

15. Yro Takoe creneHbp KMHEMAaTHUECKON HEONpeAenIuMOoCcTH cucTeMbl? Kak omnpeznensercss creneHb
KMHEMaTUYeCKOM HEeONpeaeTnMoCcTh?

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 nepememieHui? Kaxue TuIisl
CTEP’KHEW COCTABISIOT OCHOBHYIO cucteMy MIT?

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

19. Kak Bbrancisirores KoappuuueHTsl rij 1 cBoboaHble wieHsl RiF B MeTone nepemernieHuii?

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
CTaTHYECKasi IPOBEPKA MPABUIBHOCTH pacueTa METOAO0M NEPEMELICHUIT?

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
[IapHbIE HEU3BECTHBIE U TPYIIINPOBKA HEU3BECTHBIX B METO/E NTEPEMELLIEHUI?

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

MTNOGRITIINTCT OCOASHETNCTU NACUETA TTNOCTNATCTREHHIRTY ham MTT?



25. OcHOBHOE MaTpU4yHOE ypaBHEHHE TpH pacdere pam MII B matpuunoit ¢popme? U3 gero cocrout
MaTpulla HHAECKCOB Ipu pacuete pam MII B MaTpuuHoii popme, ee HazHAUeHUE?

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

27. KakoBa ocHOBHas uzes cmemaHHoro meroga pacuera CHC?  Kakue BenW4uHBI SABISETCS
HEWU3BECTHBIMU B CMELIAHHOM MeTo1e?

28. Kak BbIOMpaeTcss OCHOBHAas CHUCTeMa CMEMIaHHOTO MeTofa? B KakuxX ciiydasx paluoHaJIbHEe
MIPUMEHATHh CMEIIaHHbIA MeTO?

29. KakoB cMbICI KaHOHMYECKHUX YpaBHEHHUH B cMemaHHoM Mmeroae? Kak MoxHO omnpenenuTh
K03 puImeHTsI 61j = —r1j B CMEIIaHHOM MeToje?

30. Kak Haxoasatcs ko3 duuuents dii , 1jj u cBodoansie 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 nuHamudeckux Harpy3ok. OCHOBHBIE 3aKOHBI JUHAMUKH.

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

3. CBoOOHBIE HE3aTyXaKIINe KOJIeOaHUs YIPYrol CHCTEMBI C OJIHON CTeNeHbI0 cB00O0bI. OCHOBHEIE
XapaKTePUCTUKH CBOOOIHBIX KOJIEOaHUA.

4. CBoboaHbIe 3aTyXaromue KoieOaHus yImpyroid CUCTEMBbI C OJIHON CTETICHBIO CBOOOMIBI. YpaBHECHUE
3aTyxaromux konebaHui. Jlorapupmudecknil 1eKpeMEHT 3aTyXaHusl.

5. BemHyX/1eHHbIE KOJIeOaHUs CHCTEMBI C OJIHOM CTeneHbio cBoOOobl. JuHamMudecknii K03 HUIUEeHT u
€ro CMBICII.

6. SIBneHue pe3oHaHca. 3aBUCHMOCTb IMHAMUYECKOTO KOd(pQHUIMEeHTa B 00JacTH pe30HaHCa OT
norapuMHUECKOro AekpemMeHTa 3aryxanus. Ilpubnmxennas gopmyna g ruHamuueckoro ko3dduuuenra u
00J1acTh €€ MPUMEHEHUSI.

7. CBoOoaHbIE KOJeOaHUs YIpPYroil CUCTeMBl C JBYMs CTeNEeHsAMHM cBOOOIbI. OIpenenurenb 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 KojeGaHM MEXaHMUECKOW CHUCTEMBI C IByMs CTeneHsMu cBobozbl. IlocTtpoenue
dhopm KosteOaHmiA.

10. BoiHyX/1eHHBIE KOJIeOaHUsI CUCTEMBI C OJTHON CTENEHbI0 CBOOO/IbI IIPH HECOBIAJICHUN HANpaBJICHUS
Kosie0aHui Macchl M HaNlpaBJIeHUs BUOpallMOHHON Harpy3ku. Onpenenenrne AMHAMUYECKUX YCHIIUH.

11. BoiHyXAeHHBIE KOJIeOaHHs CUCTEMBI ¢ IBYMs CTeNeHsIMHU cB0Oobl. KaHOHMUeCKue ypaBHEHUS A
aMIUIATYl UHEPLIMOHHBIX CUJL.

12. Onpenenenuie K03(pPUINEHTOB M CBOOOIHBIX YIEHOB KAHOHMYECKUX YPABHEHUH Ul aMIUTUTYA
MHEPUUOHHBIX cuil. [locTpoenue nnHaMu4ecKoi SMIOpbl U3rHOAIOIINX MOMEHTOB.

13. DHepretnyeckuii crnoco0 ompeseneHuss MEepBOH YacTOTHI CBOOOJHBIX KOJEOAaHUI CHUCTEMBI C
pacnpezieieHHbIMA MaccaMu. [IpuHIune! 3a1aHust GpopMbl KoJeOaHUH.

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

15. BnusHue BUOpaAIiMOHHON Harpy3Ku Ha KOHCTPYKLUH, 000pYZA0BaHUE M OPraHU3M 4esoBeka. Mepbl
3aIIXATHI OT JUHAMHAYECKHUX BO3/ICUCTBHI.

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

18. TTonsiTHE O TOTEpE YCTOWYMBOCTH M KpUTHUECKOH Harpy3ke. CriocoObl (KpUTEpUH) peLICHHs 3a/1a4
ycTOM4MBOCTH. CTATUYECKUN KPUTEPUI YCTOMYMBOCTH U TONYIIEHHUS IIPY €r0 MIPUMEHEHHH.

19. Mcnionp30BaHuE CTATUUECKOTO KPUTEPUS YCTOMUMBOCTH IIPH ONPENEICHUHN KPUTUYECKOW HArpy3Ku
B CHCTEME C OJJHOM CTETeHbIO0 CBOOOIBI (TIPUMED).

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

21. 3apmaua Diiepa 00 YCTOMUMBOCTU ILIEHTPAJIBHO-CKATOIO CTEP)KHS (OCHOBHBIE pPE3YIBTATHI).
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 YCTOMUMBOCTH JIJIsi CHCTEMBI ¢ OECKOHEUHBIM YHCIIOM CTETeHEeH CBOOOIbI
MyTeM HEMOCPEACTBEHHOIO HUHTErpUpoBaHUS AudPepeHnanbHOro ypaBHEHUS OCH CTepXkHS (Ipumep
cocTaByieHUs TU(PepeHINaTFHOTO YPaBHEHUS U T'P. YCIOBUH).

24. PemieHue ypaBHEHUs YCTOMYMBOCTH C IMOMOIIBIO TAOJHIl CrieUadbHbIX (yHKIMHA. OnpeneneHue
TPaHUI] TOUCKAa MUHUMAJIBLHOTO KOPHS (TIpUMep).

24. PelieHue 3ajad4 yCTOMYMBOCTH METOAOM IepeMeiieHui. CucremMa KaHOHWYECKUX YpPaBHEHHIA.
YpaBHEHHE YCTOHYHBOCTH B OOIIIEM BHIC.

25. OCHOBHBIE OTIpe/IEICHUS U KiIacCUu(UKaIUS TIaCTHH.

26. Texaudeckas Teopus n3ruoda miactud. [ umoressr Kupxroda.

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

28. ludpdepentmanpHoe ypaBHEHHE U3THOA TIACTHHBIL.

29. ®opMynupoBKa TPAHUYHBIX YCIIOBUM ISl M3TU0AEMOM TJIACTHUHBI.

30. DnemeHTapHbIe Cilydau u3ruda riactul. Pemenue npsmoi 1 oOpaTHOM 3a1a4 U3ruda 1iacTuH.

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

32. Metoapl pacueTa U3rubaeMbIX IJIACTUH, UX KiIacCH(UKanus.

33. CyTb MeTO/Ia KOHEUHBIX PA3HOCTEH JJIsl pacueTa MIACTUH.

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

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

36. BapuanuonHast OCTaHOBKA 3a/1a4y M3ru0a IIaCTUHBL. BapranmoHHO-pa3HOCTHBIA METO/.

37. CyTh MeTO/1a KOHEUHBIX 35ieMeHTOB. OCHOBHBIE MoNIoXKeHud. JloctonncTBa u Henoctatkn MKD.

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

39. OcHOBHBIE COOTHOIIICHUS /111 KOHEYHOTO 3JIEMEHTA IJIACTUHBI. MaTpuIia )KeCTKOCTH.

40. ITocnenoBaTenbHOCTH pacyeTa METOI0M KOHEUHBIX JIEMEHTOB.

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

42. Knaccudukanus obonouek. Onrucanue moBepXHOCTH 000JIO0YKU B JEKAPTOBOI cUcTEME.

43. edbopmanuu u ycuiins B TOHKHX 0000ukax. CBsI3b HAMPSHKEHUM ¢ BHYTPEHHUMU YCHIIMSIMHU.

44. JlonomHUTENIbHbBIE TUTIOTE3bI AJIs TOJIOTUX 0007104YeK?

45. YacTHble TEOPUH pacdyeTa TOHKUX 00004ek. besaMoMeHTHas u mojy0e3MOMEHTHas! TEOPUH.

46. Texunyeckasi TeOpHsl TOHKUX 000J04eK. J[OMOTHUTENbHBIE TUTIOTE3HI.

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

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

49. TlpumeHeHre MeToAa KOHEUHBIX 3JIEMEHTOB K pacueTy oOomnouek. [IpemmyliecTBa U HeJOCTATKH
MKD.

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

7.4.2. IlpakTrueckue 3aaHus 1715 MPOBEACHUS TPOMEXYTOUHOMN aTTecTaluy 00yJarommxcs

TecroBble 3amaHus (A7 NPOBEPKHM CHOPMUPOBAHHOCTH HHAMKATOpA JIOCTUKEHUH KOMITETEHLIMH:
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. daiin pazmemien mo aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/
Cemectp 6. ®aiin pazmernieH no aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/
Cemectp 7. ®aiin pazmemien mo aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

7.4.3. IlpumepHble TEMBI KypcOBOM paboThI (poeKkTa) (MIpU HATUYNHN)
KypcoBble npoekTsl (paboThl) y4eOHBIM IJIAHOM HE MTPETYCMOTPEHBI.

7.5. Metoauueckue MaTepHabl, ONpeAesstoye MpoLeaypbl OlleHUBaHHUs 3HAaHUW, YMEHUH, HAaBBIKOB U (WJIN)
OTIbITa MPOQECCUOHANBHON 1eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHLNN



[Ipouenaypa mpoBeAeHUsS MPOMEKYTOYHOW aTTECTAllMM M TEKYIIEro KOHTPOJIA ycrneBaeMocTH (s
MpPOBEepKU CHOPMUPOBAHHOCTH HMHIUKATOPOB aocTkeHus kommnerenmwmii: OITK-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)

[Iponenypa mnpoBeneHUS MPOMEKYTOYHOM AaTTECTAlMM M TEKYIIEr0 KOHTPOJS YCIIEBAaEMOCTH
periiaMeHTUPYETCS JIOKAIbHBIM HOPMATUBHBIM aKTOM, ONPECISIONIMM MOPSI0K OPraHU3alld U TPOBEICHUS
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOYHON aTTECTAIMN 00YyJaroIuXcsl.

[Tpouenypa oneHuBaHUST (OPMUPOBAHUS KOMIETCHIIMA MPH MPOBEICHUU TEKYIIETO KOHTPOJIIS
npuBeAcHa B 1. 7.2.

TumnoBble KOHTPOJIBHBIC 3a/IAHUS WIM UHBIE MATEPUAIIBI TEKYIIETO KOHTPOJISt TPUBEJACHBI B 11. 7.3.

[Tponetypa orieHrBaHus (OPMHUPOBAHUS KOMIIETCHIIUI IIPU MPOBEICHUH TEKYIIETO KOHTPOJIS.

1.1. CamocrosiTenpHast paboTa Ha MPAKTHUECKUX 3AHATHIX U YAAJICHHO MO PEUICHUIO KOHTPOJIBHBIX
3aJaHUH.

[lepeuenp KOHTPOJBHBIX 3aAaHui puBeaeH B pasaene @POC/Tunosbie KOHTPOIbHBIE 3a1aHUS. .

1.2. BeinosHeHNe KOHTPOJIbHBIX pabOT COIIACHO YTBEPKACHHBIM METOAMUYECKUM YKA3aHUSM.

(JI3.1, J13.2, J13.3, JI3.4)

[lepeueHb KOHTPOJIBHBIX PAOOT:

5 cemectp. (JI3.4)

Kontponbnas padorta Ne 1. "Pacuer cratuyecku onpeaenumMbIx cuctem".

3anava 1.1. Onpenenenre BHyTPEHHUX YCUJINHI B IIAPHUPHO-KOHCOJIBHON OaJIKe.
3anava 1.2. OnpeneneHrue BHYTPEHHUX YCHUIIMI B MHOTOJJMCKOBOW pame.

3anauva 1.3. Onpenenenne ycuianil B CTepKHAX 0aIOuHON QepMBl.

3anmayva 1.4. Pacder mapHUPHO-KOHCOJIHHON OAlKM HA TIOJIBUYKHYIO Harpy3Ky.
3amaua 1.5. Onpenenenue nepemMenieHuit B MHOTOJJUCKOBOM pame.

6 cemectp. (JI3.4)

KonTponbhas padota Ne 2. "PacueT cratnyecku HeonpeneauMoni paMbl METOAOM cuil".

3anaya 2.1. Pacder mockoi CTaTUYECKH HEONIPENEIMMON PaMbl METOAOM CHIL.

3anaya 2.2. Pacuer cTaTMUECKU HEONPEAETUMOM paMbl METOJIOM CHUJI Ha OCAJKY OIOp.
Konrtponsnas padora Ne 3. "Pacuer craTHuecKku HEONpeASTMMON paMbl METOOM MepeMenIeHui" .
3anayva 3.1. Pacuer miockoi paMbl METO/IOM MEPEMENICHUI B KAHOHUYECKOU (hopMme.

3anaua 3.2. PacueT miaockoil paMbl METOJIOM NEpeMeIeH! B MaTpu4HOil hopme.

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

Konrtponbnas padora Ne 4. "Pacyer miockoil pambl Ha JTUHAMUKY U YCTOMYHUBOCTB".
3anava 4.1. JluHaMuyeckuil pacyer MI0CKON paMbl Ha BUOPAIIMOHHYIO Harpy3Ky.
3anaya 4.2. Pacder 10CKOM paMbl Ha yCTOMYUBOCTb METOJOM ITEPEMEILIEHU.

KonTponbhas padora Ne 5. "PacueT TOHKOCTEHHBIX KOHCTPYKIIMHA'".
3agauva 5.1. Pacuer u3rnbaeMoi IINTHI YUCICHHBIMU METOAAMHU.
3amauya 5.2. PacueT monoroi 000J04YKHM METOAOM KOHEYHBIX DJIEMEHTOB.

2. [IpomesxyTouHas aTTecTalus Mo AUCHUILUIMHE TPOBOAUTCS B (popMe 3adeTa ¢ OLleHKoH (5 ceMecTp) U
sK3amMeHa (6, 7 cemecTp) .

2.1. 3ayet npocTaBiIsAeTCs MO Pe3ybTaTaM BBITOJHEHHSI KOHTPOJIbHBIX 3aJJaHUN, KOHTPOJIBHBIX paboT u
YCTHOTO coOeceI0BaHus.

2.2. DK3aMeH MpOCTaBIAETCS IO pe3yiabTaTaM CAAaud dK3aMeHa B 3K3aMEHAI[MOHHYIO ceccuio. B
SK3aMEHALIMOHHBIA OWJIET BKJIIOYEHO 2 TEOPETHMUECKUX BOIMpOca U MpaKTUYECKoe 3ajaHue (3axada),
COOTBETCTBYIOIIEE COJIEPIKAHUIO (POPMUPYEMBIX KOMIETEHIIUIA.

DK3aMeH MPOBOJUTCS B YCTHOU Gopme. Ha moArotroBky mno sk3amMeHallMOHHOMY OmiieTy oTBoAuTCs 60
MUH.



MIPOBEACHUS IPOMEKYTOUYHOM aTTECTALINH.
[lepeuens TeopeTrwyeckux BompocoB mpuBeneH B pazaene POC/ Teoperwmueckue BOMPOCHI 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 KOMITETEHIIUH KOMIIETCHIINHT
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN». «BBICOKHI».
Kommereniuu He Kommerenmn Kommerenun Kommerennuu
c(OpPMHPOBAHBI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |c(OPMHUPOBAHBI. 3HAHUS
3HaHus ChopmupoBansl | 3HaHus oOUIMpPHBIE, | apryMEHTHPOBaHHbIE,
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. CaMOCTOSTEJIbHOCTHU | 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; yCTAQHABJIMBAaTh 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 OIIKOOK, KOHKPETHBIE U
OTBETHI Ha UCUEpIIbIBAIOINE
MOCTaBJICHHBIC OTBETHI Ha BCE 3aaHUs
BOIIPOCHI. ousera, a Takxe
JOTIOJTHUTEbHbIC
BOIIPOCHI FK3aMEHATOPA.
[Ipu BBIIONIHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
PaKTUYECKOTr O BBIMOJIHII BBITTOJIHUIT MPaBUIBHO BBITOIHUI
3ajaHus OmiieTa MPAKTUIECKOE MPaKTUYECKOe MPAaKTHYECKOE 3a/1aHNE
oOyyarommuics 3aaHue busera ¢ 3aJjaHue Ousera c 6unera. [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
JIOTIOJTHUTEIIBHBIX
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
3aJIaHUil.
JlomyckaeT omumoKu
P BBINIOJIHEHUU
3aJaHuid, HApYIIEHUS
JIOTUKH PEIICHUS
3aj1ad4.
UcneiTeBacT
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
BBIIIOJTHEHUS 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. IlepedeHb OCHOBHOM U IOTIOTHUTENLHON JINTEPATYPbI, HEOOXOAUMOM Il OCBOCHUS TUCIUTLTIHBI (MOTYJIs)

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

n/n

y4e0HO-METOINYECKON JTUTEPATYPhI

KommuectBo
AK3EMILISIPOB/AICKTP
oHHEIN aapec DBC

OcHoBHasl JIUTEpaTVpAa

1 [dapxos A. B., HlanomuukoB H. H., Ctpoutensnas mexanuka, CII6.: Jlanb, 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., CtpoutenbHas mexanuka, M.: Axkagemus, 2012 207

5 |bab6anos B. B., CtpoutenbHas 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 ractut u odonouex, 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, Cankt-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., HagaibHbIl KypC CTPOUTEIBHON MEXaHUKH 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 mexaHuka. 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., Crpourensnas mexanuka, CII6., 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
o0pa3oBaTeNbHBIMH pecypcaMu B (popmax, aalTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbSL.

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 Kype B cucteme [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 IUIaCTHH W 00004ek": 3IeKTpOHHBIN 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. TlepeyeHb COBPEMEHHBIX MTPOPECCHOHATBHBIX 0a3 TaHHBIX ¥ HH(OOPMAIIMOHHBIX 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  3meKTpoHHBIH  pecypc  y4eOHO-METOJMUYECKOW JHUTepaTyphl
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, BKJIOYas IepedyeHb JIMIEH3MOHHOIO M CBOOOJHO paclpoCTpaHsIEeMOro
MPOrpaMMHOTO 00ecTIeueHUs

Cnioco0 pacnpocTpaHeHus
HaumenoBanue (JIMTIEH3MOHHOE WJIH  CBOOOTHO
pacopocTpaHIeMOe)




Standard Enrollment 58300688, nara
Microsoft Windows 10 Pro okonuanus 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 00ecIIeYeHHE TUCITUTUIMHbI
Caenenusi 00 OCHAIICHHOCTH YYEOHBIX ayTUTOPUI U TIOMEIICHUN IS CAMOCTOSITEIIbHON pabOThI

YueOHble ayTUTOPUHU U TPOBEICHUS 3aHITUN JIGKIIMOHHOTO THUIA, 3aHATUA CEMHHApPCKOTO THIIA,
KYPCOBOTO MPOCKTHPOBAHUS (BBIMOTHEHHUS KYPCOBBIX pabOT), TPYIIIOBBIX U WHIAWNBUAYAIBHBIX KOHCYJIBTAIIHM,
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALUH.

KoMIuiekT MynbTHMEIUHHOTO 000pynoBaHHs (IIEPCOHANBHBIA KOMIBIOTEP, MYJIbTUMEAUNHBIN
MPOEKTOpP, SKpaH, ayJuocucTeMa), J0ocka MapkepHas Oenas 5maleBas, KOMIUIEKT y4yeOHON wMebenw,
noakoueHue k kommnbrotepHon cetu CIIOI'ACY, Brixon B Internet. Aya. (mo Haznauenuto YYP): 401c, 407c,
501c, 701c, 349a.

Kommbrotepras aymutopust (A1 IpOBENEHUS MPAKTHYECKHX 3aHSATHHA, KypCOBOTO MPOSKTHPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX pPa0OT), TPYIMOBBIX U HHIWBHUIYaTbHBIX KOHCYJIbTALUNA, TEKYIIEr0 KOHTPOJIS 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 JIUII C OB3 o0ecneunBaroTcs CIICHHAJIBHBIC YCIIOBUS OJIA ITOJYUYCHHA O6paSOBaHI/I$I B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMATUBHO-IIPABOBbLIX JOKYMCHTOB

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