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1. Heau 1 3a1a4M 0CBOEHUS TMCUMILIUHBI (MO1YJIs1)

LensiMu  oCBOCHUS

JUCHUITIINHBI

SIBISIIOTCS  TTPUOOpETEHUE

3HaHUH OCHOBHLIX ITOJIOKCHUH

CTPOUTENTHFHON MEXaHHKUM W YMEHHE HMCIOJIb30BaTh 3TH 3HAHUS HA MPaKTUKE; MPEJICTABICHUE O PAaCUETHBIX
cXeMax KOHCTPYKIUHI U COOPYKEHHI U MX aHaJIN3€; OBJIaJIEHUE METOJaMH pacueTa CTPOUTENbHBIX KOHCTPYKIIMMA
Ha MPOYHOCTb, )KECTKOCTh U YCTOMUYHMBOCTD MPU CTATUYECKUX U TUHAMUYECKUX BO3JCHCTBUSAX.

3ajayaMyd JIUCHUIUIMHBL SBJISIIOTCS HM3YYEHHE OCHOBHBIX IIOJIOXKEHUW CTPOUTEIILHOW MEXaHUKH,
3aKOHOMEPHOCTEH JeQOpMHUPOBAHUS PACUETHBIX CXEM 3JaHUH U COOPYKEHHM IpU CTAaTUYECKUX U
JUHAMUYECKUX BO3JCUCTBUAX; IMOJYYCHUE 3HAHUKA OCHOBHBIX METOJIOB pacyera KOHCTPYKLUHM Ha MPOYHOCTD,
KECTKOCTh U YCTOWYMBOCTDH; OBJAJICHUE HABBIKAMH MPOEKTUPOBAHMSI KOHCTPYKLHUH, CBSI3aHHBIX C BHIOOPOM
pacyeTHOW CXEMBI, PACYETOM BHYTPEHHUX YCWIIMM W NEPEMELICHUM, aHAJM30M U OLIEHKOW IOJIYYEHHBIX

pe3yJIbTaToB.

2. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHMS] MO MAUCHHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEeHHUs KOMIIeTeHIN i

KOI[ 1 HAUMCHOBAHHC

KOI[ N HAUMCHOBAHHEC

[Inanupyemblie pe3yabTaTbl 00y4eHUS O

KOMIIETEHIIUU MHAMKATOpa OCTHKEHUS JTUCLUIUTMHE, 00€CTIeUrBaIOUINE JOCTHKEHUE
KOMIIETEHIIH IUTAHUPYEMBIX pe3ysbTaToB ocBoeHus OITOII
OIIK-1 Cnocoben pemars|(OIIK-1.10 Onenkal3naer
IIPUKIIAJHbIE 3aJauu |aleKBaTHOCTH pe3yIbTaTOB|OCHOBHBIE HPUHIUIIBI HOCTPOCHUS
CTPOUTEIILHON 0Tpaciii,|MaTeMaTUYECKOro MAaT€MaTH4eCKUX  MOJEIEH  CTPOUTEIBHON
UCHONb3ys  TEOPUI  H[MOJAEIMPOBAHUS, MEXaHUKU CTEP)KHEBBIX CHCTEM, IUIACTUH U
MeTOAB! (hyHIAMEHTAIbHBIX |(pOpMyITHpOBaHHE MPEIIOKEHUI |000TI0UEeK.
HayK o HCIIOJIb30BaHUIOyMeeT
MaTeMaTUYeCKON MOJENM JJIS[COCTAaBIATh MaTeMAaTUYeCKUE MOJENU s
peLeHus 3aJja4u(pacyeToB CTPOUTEIbHBIX KOHCTPYKIMNA B BUJE
npoheccuoHaIbHOM CTEPYKHEBBIX CUCTEM, IIJIACTUH U 000JIOUEK.
JeSITebHOCTH BJ1ajieeT HABBIKAMM
COCTaBJICHUS ~ MaTeMaTHYEeCKHX  MojeieH
CTEPKHEBBIX M TOHKOCTEHHBIX CHUCTEM U
METOJIaMH HUCCIIEIOBAaHUS STUX MOJIENIEH.
OIIK-1 Cnocoben pemats|OIIK-1.2 Omnpenenenue(3naer
MIPUKJIaIHbIE 3a/1a4M|XapakTepUCTUK  (PU3MYECKOTO|[IPUHIIMIIBI K METO/IbI OIIPEIEICHHSI BHYTPEHHUX
CTPOMUTEIBLHOU OTpaciIy, [porecca (sByI€HUSA),|yCUINM, HANpsDKEHUH W MepeMelleHuil B
UCIOJIb3YS ~ TEOPHUIO  M|XapaKkTEpHOro sl OOBEKTOB|CTEPKHEBBIX  CHCTEMax,  IUIACTUHAX U
MeTOAbl (hyHIaMEHTAIbHBIX [TpO(hecCHOHATbHON 000JI0uKax.
HayK NesITeTbHOCTH,  Ha  OCHOBE|yMeeT
TEOPETUYECKOT O paccuMThIBaTh  YCWIUS,  HaNpsOKeHUs U
(3KCTIEpUMEHTAJILHOTO) MepEeMEIICHUS] B PACUETHBIX CXeMaX 3JaHuil u
VCCIIEJOBAHMUS COOPYXKEHUI npu CTaTUYECKUX u

JIMHAMUYECKUX BO3JCHCTBUSX.

BJIaJieeT HABbIKAMM

pacyeTra yCUJnid, HapsSHKEHU U epeMeleHun
B CTEPKHEBBIX CHUCTEMaX, IUIACTUHAX U
00070YKax, B TOM YHCJI€ C TPUMEHECHUEM
MIPOTPAMMHO-BBIYMCIUTEIBHBIX CPEJICTB.




OIIK-1 CnocobeHn pemarh
MPUKIIaHbIE 3aJ1a4u
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOPHUIO n
METOJbl (PyHIaMEHTAIbHBIX

HayK

OIIK-1.4 [IpencraBnenue
0a30BBIX JUTSL
npodecCHOHATbHON chepnr
duznueckux IIPOLIECCOB
(s1BIICHMIN) B BU/JIC
MaTeMaTH4eCKOro(ux)
ypaBHeHUsA(11), obocHOBaHUE
TPaHUYHBIX M HAYaJIbHBIX
YCJIOBUM

3HaeT

¢du3nKo-MaTeMaTHYECKHe IIOCTaHOBKH
OCHOBHBIX 3a/lad CTPOUTEIBHOW MEXaHUKH,
IPUHLMIIBI  COCTABIEHUS PACUETHBIX CXEM
CTPOUTENbHBIX KOHCTPYKIIUH, BUIbI 'PAHUYHBIX
Y HaYaJIbHBIX YCIOBUMN

ymeeT

CTaBUTh  3ajJady pacdyera KOHCTPYKLUH,

3aJjaBaTh IPAHUYHbIC U HAYAJIbHbIEC YCIOBUS.
BJ1ajieeT HABBIKAMM

peanu3anuu (bU3UKO-MaTEeMaTHIECKOM
IIOCTAHOBKM 3a/layd C y4Y€TOM TI'paHUYHBIX U
HAYaJIbHBIX YCJIOBUN B paMKax HCIOJb3YEMOTO
METO/1a pacueTa.

OIIK-1 Cnocoben pemaThb

IPUKJIa/IHbIE 3a7jauu
CTPOUTEIILHON oTpaciu,
UCIONB3Ys  TEOPHI0 U

METOJIBI (PyHIAMEHTATBLHBIX
HayK

OIIK-1.5 Beibop ans pemieHus
3a1aq npodeccrnoHaIbHON
JeSITeTbHOCTH
(byHIIaMEeHTaTBHBIX 3aKOHOB,
OTIHCHIBAIOIIINX M3y4aeMbIi
NPOLIECC WIIN SIBIICHHE

3HaeT
OCHOBHBbIE (GbyHIaMeHTallbHbIE 3aKOHBI
MEXaHUKH J1e(hOpMUPYEMOTO TBEPAOTO Teja
OPUMEHUTEIBHO K  pacueTy  CTEp’KHEBBIX
CHCTEM, IUTACTHH U 000JI0YEK.

ymeeT

CTPOHUTH MaTEeMaTHYECKUE MOJIEIH (PU3NIECKUX
SIBJICHUI1 Ha OCHOBE (DyHIaMEHTAIbHBIX 3aKOHOB
MEXaHUKHU U (PU3HUKH.

BJIajieeT HABBIKAMH

OPUMEHEHHS  METOJ0OB  MaTeMaTHYECKOTrO
aHaJIM3a W YUCIECHHOTO MOJEIMPOBAHUS JUIS
peuIeHus 3a1a4 CTPOUTEIbHON MEXaHUKH.

OIIK-1 Cnocoben pemiath

IMPUKJIIAOHBIC 3aJa4du
CTpOHTCJ’IBHOﬁ oTpaciiu,
HCIIOJIb3Yys TCOPHUIO u

MeTO/bl (yHIAMEHTAIbHBIX
HayK

OIIK-1.6 Pemienne nH>XeHEPHBIX
3a1a4y c IPUMEHEHHEM
MaTeMaTU4eCcKoro amnmnapara
BEKTOPHOM anreopsl,
AHAIUTUYECKOU FEOMETPUH

3HaeT
OCHOBHBIE  TIOJIOXKEHHSI  TPUTOHOMETPHH,
rpapuueckue u rpaduyecKu-aHATUTHUECKUE

METOJIbl TPUMEHUTEIBHO K PELICHUIO 3a]ad
CTPOUTEJILHON MEXaHUKH.

ymeer

ONPEAEIIATH IPOESKIUH CUJI U OTPE3KOB IIPSIMBIX;
CTPOUTH AWarpaMMbl YCHIIMH 1l pacueTra pepm;
CTPOUTH JTMHHUH BIMSIHUS YCUIIMH B CTEPIKHEBBIX
cucreMax rpauueckium CriocoOoM.

BJIa/leeT HABbIKAMU

TPUTOHOMETPUYECKUX  BBIYMCICHUH  IIpH
aHAJIMTUYECKUX pacyeTax CTEPKHEBBIX CUCTEM;
olpesieNieHusl yCuianii B ¢epMax, MOCTPOEHUs
JUHUM BAMSHHUS B UIAPHUPHO-KOHCOJIBHBIX
OajKax ¢ MOMOIIbIO rpaUIeCKUX METO/I0B.




OIIK-1 CnocoGen pemarth

MPUKIIaHbIE 3aa4u
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOpHUIO u

MeToAbl (yHIaMEHTaIbHbIX
HayK

OIIK-1.7 Pemienne ypaBHEHUH,
OTTHCHIBAIOIITUX OCHOBHBIC
dbuznveckue MIPOIIECCHI, c
MIPUMEHEHHEM METOJI0B
JIMHEMHOM anreopsl u
MaTEMaTHUYECKOI0 aHaJIn3a

3HaeT

OCHOBHBIE METO/Ibl PEIICHUSI CHCTEM JTMHEWHBIX
anreOpanyecKuX ypaBHEHUIl; METOBI PEIICHUS
Qg QepeHInanbHbIX YpaBHEHUH.

ymeer

pemaTh CHUCTEMbI JIMHEHHBIX anreOpanyecKux
YpaBHEHHi, B TOM 4YHCIE C MPUMEHEHHEM
MPOrPaMMHO-BBIYHCIIUTEIBHBIX CPEJICTB.
BJIa/ieeT HABBIKAMHU

pELICHUs] CUCTEM JIMHEHHBIX anreOpandecKux
YpaBHEHUH, muddepeHnanbHOTo U
MHTETPAJIbHOTO HCYUCIICHUS.

OIIK-11 Crnoco6en|OI1K-11.1 DopMyIMpOBAHKE|3HAET

OCYIIECTBIISITh TOCTAHOBKY|IlENei, IMOCTaHOBKA  3a/Jaud|METOJbl TOCTAHOBKM 3a7a4 M MPOBEACHUS
u pelieHue Hay4HO-|HCCIEA0OBaHUS UCCJIEI0BAHMI.

TEXHUYECKUX 3a1a4 yMmeer

CTPOUTEIILHON oTpaciu, CaMOCTOATENIbHO CTABUTh 33J]a4H UCCIIEIOBAHUSA
BBITIOJIHSTH B o0pacT pacuera KOHCTPYKIMH U UX
3KCHEPUMEHTAIIbHbBIE 3JIEMEHTOB.

WCCIICIOBAHMS u BJIa/IeeT HABbIKAMU

MaTeMaTU4YecKoe NPOBEACHUS  MCCIIEIOBAHUW  HAIPSKEHHO-
MOJICIIUPOBAHUE, ne(hOPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMMA
aHaJIN3UPOBAThH ux 3/1aHUS U COOPYKEHUH.

pe3yabTaThl, OCYIIECTBIISAThH

OpraHU3aIMI0 BBIOJIHEHUS

Hay4YHBIX MCCJIEIOBAaHUI

OIIK-11 Cnoco6en|OIIK-11.13  ®opmynupoBaHue|3HAET

OCYIIECTBIISITh TIOCTAHOBKY|BBIBOJOB IO  pEe3yJbTaTaM|OCHOBHBIE TIOHATUS W  METOABI  OLIEHKH
u perieHue Hay4HO-|HCCIEIOBaHUS PE3YNbTATOB YUCIEHHBIX UCCIEIOBAaHUMN.
TEXHUYECKUX 3a/1a4 yMmeer

CTPOUTENLHON oTpaciu, BBIUHCIIATH  OTHOCHUTENIbHYIO  NOTPEIIHOCTH
BBITIOJTHSTh pe3yabTaToOB pacyeTa; GopMyIupoBaTh BBIBOIBI
3KCHEPUMEHTAIIbHbBIE 10 PE3YJIbTATaM YUCICHHBIX UCCIEOBAaHUM.
WCCJICIOBAHUS " BJIa/IeeT HABbIKAMU

MaTeMaTU4YeCcKoe OLICHKH OTHOCUTEIBHOM MOTPEITHOCTH PACUETA;
MOJICIUPOBAHUE, CpaBHUTEIHHOMN OIICHKU pe3ynbTaToB,
aHaJIN3UPOBAThH ux MOJIYYEHHBIX Pa3HbIMH METOJAaMHU (AJ11 pa3HbIX
pe3yabTaThl, OCYIIECTBISATH PACUYETHBIX CXEM); COCTABIICHUS 3aKJIFOUESHUM 110

OpTraHHu3allii0 BBIITOJHCHUSA
HAay4YHBIX I/ICC.]'IG)IOBaHI/Iﬁ

pe3yiibTaTaM YUCJICHHBIX HCCIIeIOBAHUIM.




OIIK-11 Crocoben
OC}’H.[CCTBJI?ITB HOCTaHOBKy

U pelieHue Hay4YHO-
TEXHUYECKUX 3ama4y
CTPOUTENBLHOM OTpaciy,
BBITIOJTHATH
JKCIIEPUMEHTAIbHBIE
MCCIIEJIOBAHMUS "
MaTeMaTH4eCcKoe
MOJIeJIUpPOBaHHUE,
aHaJIN3UPOBATH 170'¢
pe3yJbTaThl, OCYIIECTBIIAThH

OpraHHu3ali0 BbIITOJHCHUSA
HAaY4YHBIX I/ICCJ'IG,HOBaHI/Iﬁ

OIIK-11.14 TlpencraBnenue u
3aInTa pe3yapTaToB
MPOBEAEHHOTO MCCIICIOBAHUS

3HaeT

METO/JTbI 00pa0OTKH Pe3yIbTaTOB UCCIICTOBAHHIA
¥ TIpaBHJIa COCTABJICHUS OTYETOB.

ymeeT

NPEICTaBIATh PE3yIbTaThl HCCICAOBAHUS B
TAaOJIMYHOM U TpapUUECKOM BHIE.

BJIajieeT HABBIKAMH

NPEJCTAaBICHUS PE3yJIbTAaTOB IPOBEICHHOTO
UCCIICTIOBAHHSI B dopme OTYeTa;
(bopMyITHpPOBaHUST BHIBOJIOB U 3aKJIFOYCHHS 10
pe3yJbTaTaM UCCIIETOBAHMS.

OIIK-11 Cnoco6en|OIIK-11.6 CocraBneHue|3naer

OCYIIECTBIISITh TTOCTAHOBKY|MaTeMaTUYeCKOU MOJICIIH [OCHOBHBIC MIPUHLUTIBI MOCTPOEHUS
u perieHne HAy4YHO-|HCCIelyeMoro nporecca|MaTeMaTHYECKUX MOJICNICH MPUMEHHUTEIBHO K
TEXHUYECKHUX 3a/1a4|(sBJICHMS) 3a/1ayaM CTPOUTEIHLHON MEXaHUKH.
CTPOUTEIILHOM OTpaciiy, yMmeet

BBIIOJIHSATH COCTaBJIAThL MaTEeMaTUYECKHE MOJECIH IS
JKCTIICPUMCHTAIbHBIC pelIeHUsT 3aJad  CTPOMTEIIbHOW  MEXaHUKH
HCCIICAOBAHUS i CTEP>KHEBBIX CHUCTEM, TIJIACTHH U 000JIOYEK.
MaTeMaTHYECKOE BJIaJIeeT HABBIKAMH

MOJICIIUPOBAHUE, aHalM3a MW UCCICHOBAaHUS MaTeMaTHYECKUX
aHaJIM3UPOBATH X MojeNIel I 3a7a4 CTPOUTEIBLHOM MEXaHUKH
pe3yabTaThl, OCYIIECTBIISATH CTEP>KHEBBIX CHUCTEM, TIJIACTHH U 000JIOYEK.
OpraHU3AIMI0 BBITTOJIHCHHS

Hay4YHBIX MCCJIEIOBAaHUI

OIIK-11 Croco6en|OIIK-11.7  BrimonHeHue  u|3Haer

OCYIIECTBIISITh TTOCTAHOBKY |KOHTPOJIb BBITIOJIHCHUSI |[TPUHITUIIBI,  CIIOCOOBI M CpeACcTBa  JUIA
u penieHne Hay4HO-|MaTeMaTU4eCKOro peanu3alud W TPOBEPKH MaTeMaTHUYECKUX
TEXHUYECKUX 3a/1a4 MOJICTMPOBAHUS MOJIelIeit MIPUMEHUTEITEHO K 3aJja4aM
CTPOUTETLHON oTpaciu, CTPOUTENbHON MEXaHUKH.

BBIMIOJIHATH ymeert

3KCHEPUMEHTAIbHbBIE BBITIOJIHATH HEOOXOINMBIE MIPOBEPKHU
HCCIIEAOBaHUS i MOJTYYCHHBIX perieHui; COCTaBJIATh
MaTeMaTH4YeCcKoe KOMIIBIOTEPHBIE ~ MOJENHM  JJIi  pPELICHUd
MOJICIUPOBAHUE, OCHOBHBIX 3a/lad CTPOUTEIHHOM MEXaHUKU U
aHaJIN3UPOBAThH 1704 MIPOBEPKU MOJTYUYEHHOTO PEILIECHUS.

pe3yabTaThl, OCYIIECTBISATH BJIaJieeT HAaBBIKAMH

OpTraHHu3allii0 BbIITOJIHCHUSA
HAay4YHBIX I/ICC.]'IG)IOBaHI/Iﬁ

AHaJIN3a U IPOBCPKU MATEMATUICCKHUX Mozeaen
MIPUMECHUTCIIBHO K 3aaadyaMm CTpOPITGJ'IBHOfI
MCXAaHUKH.




OIIK-2 Crioco6en nonnmats |OIK-2.6 IIpumeHnenue|3naer
IPUHLIMAIIBI paloTHI|IPUKIATHOTO  MPOrPaMMHOrO|Ha3HAUCHHE U KJIACCH(PUKALMIO MPUKIAJHOTO
COBPEMEHHBIX oOecrieueHHs JJIsl BBIMOJHEHUS |IPOrpaMMHOT0 oOecredeHus I pacueTa
UH(POPMALIMOHHBIX YHUCJIEHHOTO MOJEJIMPOBAHMS M|CTPOMTENBHBIX KOHCTPYKLHMH, HMX KpPaTKYIO
TEXHOJIOTM U UCII0JIb30BaTh|pacu€THOIO 000CHOBaHHUS|XapaKTEPUCTHUKY, 0COOEHHOCTH
UX JJ pelleHHs  3a]ad|[IPOEKTHBIX PEIICHUN HCI0JIb30BaHU.
npodeccuoHanbHOM yMeer
JESTEIbHOCTH UCIOJIb30BaTh  IPUKIATHOE  IPOrPaMMHOE
ofecrieueHre JUIsl PEUICHHs OCHOBHBIX 3a]ad
pacyera KOHCTPYKIIMH ¥ COOPYKEHUH.
BJIaJieeT HABBIKAMHU
MOATOTOBKM M BBOJA MCXOJHBIX JAHHBIX,
3aJaHUsl  pPacueTHBIX  CXEM, IPOBEACHUS
pacyeToB, IPOCMOTPA U BBIBOJIA PE3YJIbTATOB.
OIIK-3 Crnoco6en|OI1K-3.1 Onucanue OCHOBHBIX|3HAeT
OpUHUMATh  peuieHus B[cBeneHUM 00 o0bekTax  H|mpodeccroHATbHYI0 TEPMUHOJIOTHIO B 00JIaCTH
npodeccuoHaIbHON nporeccax MpodecCHOHATLHON |CTPOUTEIBCTBA; OCHOBHBIE KOHCTPYKTHBHBIE
JEATEIbHOCTH,  UCIOJIb3Ys|IeATEbHOCTH MOCPEJCTBOM[CXEMBl ~ 3IaHMM M COOPYKE€HUM,  THIIbI
TEOPETUUECKHE OCHOBbI, |ICTIOJIb30BaHUS CTPOUTENIbHBIX KOHCTPYKIMH, BUJIbI U CBOMCTBA
HOPMAaTHUBHO-IPABOBYIO npodeccuoHanbHOM CTPOUTEIIbHBIX MAaTE€PUAJIOB; OCHOBHBIE METO/IbI
0a3y, MpaKTUYECKUM ONIBIT(TEPMHUHOIOTUU pacueTa CTpOUTENbHBIX KOHCTPYKIUH.
KalUTaJIbHOTO yMeer
CTPOUTENIbCTBA, a TaKKe BBITIOJIHATh ONUCAHHE KOHCTPYKTUBHBIX CXEM
3HaHUSI O COBPEMEHHOM 3/JaHUN U COOPYKEHUM, OTJEIIbHBIX 3JIEMEHTOB
YPOBHE €r0 pa3BUTUS KOHCTPYKLUU, CBOMCTB CTPOUTEIBHBIX
MaTepUasoB.
BJIa/IeeT HABbIKAMU
ONMCAHUA KOHCTPYKTHBHBIX CXEM, THIIOB
KOHCTPYKTUBHBIX 3JIEMEHTOB, CBOICTB
CTPOUTENIbHBIX ~ MaTepHajioB; BblOOpa H
ONMCAHUSA HCIOJB3YEMBIX METOJOB pacyeTa
KOHCTPYKIHUH.
OIIK-6 Cnoco06en|OIIK-6.17 CocraBneHnue(3Haer
OCYIIIECTBIIATh H[pacuéTHOM  CXEMBI  3JIaHUSA(BHJbBI PACUETHBIX CXEM 3[aHUI U COOPYXKEHUM;
OpraHU30BbIBATH (coopyxeHus), orpeziesIeHUE |TPUHIIUIIBI COCTABIIEHUSI PACUETHBIX CXEM U UX
pa3paboTKy IPOEKTOB|ycoBuii  paboThl  3JeMeHTalaHanu3a.
3JaHUM W COOPYKEHHMM C|CTPOMUTEIBHBIX KOHCTPYKLUI|ymeeT
Y4E€TOM  DKOHOMMYECKHUX,|IPU  BOCHPUATHM  BHEUIHUX|COCTAaBJISATH PAcCUETHBIE CXEMbl  HECYIIMX
DKOJIOTUYECKUX H|HArpy3okx KOHCTPYKIMI 31aHUM M COOPYKEHUH, a TAKKe

COLIMANLHBIX TpeOOBaHUI U
TpeboBaHMil 0E301acCHOCTH,

crioco0eH BBITIOTTHSATh
TEXHUKO-  HKOHOMHYECKOE
000CHOBaHME  NPOEKTHBIX
peueHui 31aHUN 51

COOPYXKEHHM, OCYLIECTBIISITH
TEXHHUYECKYIO  DKCIIEPTH3Y
OPOEKTOB HW  aBTOPCKUU
HAJ30p 32 UX COOTFOJICHIEM

UX KOHCTPYKTHUBHBIX 3JEMEHTOB; BBINOJIHATh
KMHEMaTUYEeCKUI aHaIN3 PACUETHBIX CXEM.
BJ1ajieeT HABBIKAMM

COCTaBJIEHUS] PACYETHBIX CXE€M Ha OCHOBE
cXeMaTH3alHy padoThl peaJbHONH KOHCTPYKIIUU
U €€ KOHCTPYKTHBHBIX D3JIEMEHTOB; aHaJlW3a
pPacUETHBIX CXEM.




OIIK-6 Cnocoben
OCYIIECTBIISATh u
OpraHU30BBIBATH

pa3paboTKy MIPOEKTOB
3MaHUNA W COOPYXKEHUU C
Y4E€TOM  DKOHOMHUYECKUX,
JKOJIOTHUECKUX U

COLMAIBHBIX TpeOOBaHUI U
TpeOOBaHUil 0E€3011aCHOCTH,

crocobeH BBIIIOJIHSATh
TEXHUKO-  SKOHOMHUYECKOE
000CHOBaHHE  MPOEKTHBIX
peLeHui 31aHUM u
COOPYKEHHI, OCYILIECTBIIATh
TEXHHUYECKYI0  DKCIEPTU3Y
IIPOEKTOB M aBTOPCKUMU

HA/130p 32 UX COOII0ICHIEM

OIIK-6.18 OreHka NpOYHOCTH,
KECTKOCTU U YCTOMYMBOCTH
3JIEMEHTA CTPOUTEIIBHBIX
KOHCTPYKLUH, B T.4. c
UCIIOJIb30BAaHUEM IPUKIIATHOTO
MPOrPaMMHOTO O0eCTICUeHUs

3HaeT

OCHOBHBIE II0JIOKCHUS, KPUTEPUU U METOIUKU
OLICHKH IIPOYHOCTH, KECTKOCTHU u
YCTOMYMBOCTH KOHCTPYKIUI U UX HIIEMEHTOB.
ymeer

IIPUMEHSATH YCJIOBUS IPOYHOCTH, KECTKOCTH U
YCTOMYMBOCTH  INPU  Pa3iIUYHBIX  BUAAX
HaNpsHKEHHO-Ie(OPMHUPOBAHHOTO  COCTOSTHUS
JJIEMEHTOB KOHCTPYKLHH; pelaTh 3aJadyu
IIPOEKTHOT'O XapakTepa € LEJIbI0 ONpPEACICHUS
reoMeTpuueckoii  GopMbl M pa3MepoB
KOHCTPYKTHBHBIX 3JIEMEHTOB.

BJIaJleeT HABBIKAMHU

pacueTa KOHCTPYKLMM M HX DJEMEHTOB Ha
IIPOYHOCTb, JKECTKOCTb U  YCTOMYMBOCTB;
IIPOBEJEHUS TPOBEPKHU YCIOBHM IPOYHOCTH,
KECTKOCTH ¥ yCTOMYMBOCTH; OI00pa GOPMBI U
pa3MepoB KOHCTPYKTUBHBIX 2JIEMEHTOB.

OIIK-6 Crnocobex
OCYILECTBIISATh u
OpraHU30BbIBATH

pa3paboTKy IIPOEKTOB
30aHUM M COOPYKEHHU C
Y4E€TOM  HKOHOMHMYECKHX,
IKOJIOTMUYECKUX U

COLMAJIBHBIX TPeOOBaHUI U
TpeboBaHMil 0E€301acCHOCTH,

crocobeH BBIIIOJIHSATh
TEXHUKO-  AKOHOMHUYECKOE
000CHOBaHHE  MPOEKTHBIX
peLIeHu i 31aHUHI 3|
COOPYKEHHM, OCYLIECTBIISITH
TEXHUYECKYIO  DKCIEPTHU3Y
MPOEKTOB M aBTOPCKUM

HaJ30p 32 UX COONTIOJCHIUEM

OIIK-6.19 JlunaMuyeckuii
pacy€r CTePKHEBOI CUCTEMBI

3HaeET

OCHOBHBIC ITOJIOKCHUS, IMPHUHIMIIBI U MCTOIbI
peliCHud AVMHAMHWYCCKUX 3aaad CTpOHTGJII:HOfI
MCXAaHHUKH, 0COOEHHOCTH pacdcra CTCPIKHECBLIX
CHUCTCM HAa TMHAMHWYCCKUEC BOSHCﬁCTBHﬂ.

ymeeT

COCTaBJISITh PACUETHHIE TUHAMUYECKHE MOJIEIH
JUIi  CTEP)KHEBBIX  CHCTEM; BBIOMpATh
palMoHaJIbHBIE METOJbl HX pacyera Ha
JUHAMUYECKHE BO3JICHCTBHUS.

BJIaJleeT HABbIKAMU

COCTaBJICHUSl JMHAMHUYECKUX MOJEIEH U

pacyeTa CTep>KHEBBIX CUCTEM Ha COOCTBEHHBIE U
BBIHYXICHHBIE KOJIeOaHusl.

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMBbI

Jannas nucumiuiiHa (Moayisb) BKItoueHa B biok «/lucuummunel, moxynu» b1.0.14.04 ocHoBHOM
npodeccnoHanbHOM oOpa3oBaresnbHOM mporpaMmbl  08.05.01 CTpouTEeNbCTBO YHUKAJIBHBIX 3JaHUM U
COOPY>KEHHI M OTHOCUTCS K 00s13aTeIbHOM YacTh yueOHOTO TIIaHa.

Ne n Kon 1 HanMeHoBaHue HHIUKATOpA
/T PEAMICCTBYIOIIHE AHCIHTLIHHET JOCTHIKEHHST KOMITETEHIINH
1 |Bricmas Maremarika OIIK-1.4, OIIK-1.6, OIIK-1.7, OIIK -
1.8, OIIK-1.9, OIIK-1.10, OTIK-11.8
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK -
5 ConportuBnenue marepuanoB. OcHOBbI Teopuu ympyroctu u|(l.7, OIIK-2.1, OIIK-3.1, OIIK-6.17,
IJIACTHYHOCTH OIIK-6.18, OIIK-11.1, OIIK-11.6,
OIIK-11.13
3 |Teopernueckast MexaHHKa OMK-TL1, OIK-112,  OIK-11.4,
OIIK-11.6, OIIK-11.7




WmxenepHas rpaduxa

OIIK-3.7, OIIK-4.7

WudopmannoHHbIE TEXHOIOTHH

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

KowmmerotrepHas rpaduka

OIIK-2.4, OIIK-2.5, OIIK-2.8

dusuka

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

CrpourenbHble MaTepuansl. Yacts 1

OIIK-3.4, OIIK-3.14, OIIK-3.15




Briciras MmaremaTuka

3HaTh (DyHIaMEHTAJIbHBIE OCHOBBI BBICIICH MaTEMaTHKH, JHMHEHHOW anreOphl, MaTeMaTHYEeCKOTO
aHaJm3a;

3HaTh METONBI pemeHus auddepeHIMaTbHbIX ypaBHEHUH W CHUCTEM JIMHEHHBIX alnreOpandecKux
YPaBHEHU;

BJIQJICTh HaBbIKAMU PEIICHUS CUCTEM JIMHEHHBIX anreOpandeckux ypaBHEeHUH, mudQepeHInaIbHOTO U
MHTETPAIILHOTO UCYUCIIEHUS.

Conporusienue MatepuanoB. OCHOBBI TEOPUU YIIPYTOCTH U TUIACTUYHOCTH

3HATh MPUHIIUIIBI U METO/IbI pacyeTa OT/IEIbHBIX 3JIEMEHTOB KOHCTPYKIIMUA HA MPOYHOCTh, KECTKOCTh U
YCTOWYHBOCTD;

3HaTh OCHOBHBIE MOJIOKEHHUSI, IPUHIIMITBI U METO/IbI PEILICHUS 33]1a4 TEOPUHU YIPYTOCTH U IJIACTUYHOCTH;

YMETb ONPEIENTh YCUINA U AeQOopMaliK OT BHEIIHUX BO3JACUCTBUN B IPOCTHIX PACUETHBIX CXEMaXx;

BJIQJICTh HAaBBIKAMU HCIIOJIb30BAHMS METOAOB COMPOTUBIICHUS MATEPHUAJIOB U TEOPUU YIPYTOCTH MPHU
pEIIeHNH 3a]]a4 Ha IPOYHOCTb, )KECTKOCTh U YCTOMYUBOCTb.

TeopeTnueckas MexaHHKa

3HATh OCHOBHBIE MOJIOKEHHUSI, TPUHIIUITBI K METO/Ibl CTATUKH, KHHEMAaTUKU U JMHAMUKH TBEPJAOTO Tela;

YMCTbD II0JIb30BATHCA YPABHCHUAMU CTATUKU U TUHAMHWKHU ITPU paCUYCTC MPOCTHIX PACYCTHBIX CXCM,

BJIa/IETh HABBIKAMH HCIOJIH30BAHUS METO/IOB TEOPETUUYECKOW MEXaHUKU MPU PEHICHUH HHXKEHEPHBIX
3azad.

NunxenepHas rpaduxa
3HATH MPABUJIA BBIITOJIHEHHS YePTEKEH U rpaduKoB;
YMETb CTPOUTH PACUETHBIE CXEMBI, SMIOPHI U rpaduKu.

HHupopmalinoHHbIE TEXHOJIOTUN

3HaTh OCHOBHBIE MOHATHS HH(OPMATUKH, COBPEMEHHBIE CPEACTBA BEIYMCIUTENbHON TEXHUKH;

YMEThb peulaTb CHCTEMbl JIMHEWHBIX anreOpanyecKux ypaBHEHUH C NPUMEHEHHEM IPOrpaMMHO-
BBIYMCIIUTEIIBHBIX CPE/CTB;

BIIQJICTh HABBIKAMH PELICHUS MHKEHEPHBIX 33J1a4 C [IOMOLIBIO MPUKIIAHBIX ITPOTrPaMM.

Komnrerotepnas rpaduka
BJIQJICTh HABBIKAMH WCIIOJIb30BAHUS KOMITBIOTEPHOW TEXHWKH TIPH BBIMIOJHEHUU TpaUUIECKUX U
0pOpMHUTENBCKUX PabOT.

dusnka

3HaTh (PU3MUECKHE SABICHUS U 3aKOHBI, OTHOCSIINE K MEXaHHKE 1e(hOpMHUPYyEMOTo TBEPIOTO TeTa;
YMeTI) HCIIOJIB30BAaTh 3aKOHBI (1)I/I3I/IKI/I HpI/I pGHIGHI/II/I 3a1a4 MCXaHUKUu TBepHOFO TCJa,

BJIaJIETh OCHOBAMHU HAYYHOI'0 MOJAXO0/a K SBJIEHUAM U IIPOLIECCaM MAaTEPUAIIBHOTO MUPA.

CrpourensHble MaTepuansl. Yacts 1

3HaTh OCHOBHBIE CBOWCTBA CTPOUTEIBHBIX MAaTEPUAJIOB, UCIIOIb3YEMBIX IS HECYIIIMX KOHCTPYKIU;

yMETb NPHUMEHATHh 3HAHUS O CBOMCTBaX MaTepHalioB IpPHU BHIOOpPE HUX (UINKO-MEXAaHHUUYECKUX
XapaKTEpUCTHK JJISl pacyeTa HECYIUX KOHCTPYKIIMN 31aHUN U COOPYKEHUH.

BJIa/IETh OCHOBAMHU MEXaHUUYECKUX MCTIBITAHUN 3JIEMEHTOB KOHCTPYKIIH.

No Kona n HauMeHOBaHWE MHIUKATOPA
ITocnenyromuye TUCIUIIIIMHBL
n/m JOCTHKEHHUS KOMITETCHIIUU

1 [Meroas! pacueTHOrO aHAIK3a [MIKC-1.4, [IKC-1.6




HenuHelinble 3a1a4i CTPOUTENBHOU MEXaHUKHU

ITIKC-1.4, [IKC-1.6

3 |Teopwus pacuera Ha quHaAMHuUEcKue u ceiicmuueckue Bozaericteus|[IKC-1.4, TTIKC-1.6
4 I/IHQ)opMauHE)HHLIe TEXHOJOTMM  pacyera  CTPOUTEIbHBIX TKC-1.3, TK(D)-1.1, TTK(IT)-1.3
KOHCTPYKITHHI
5 [MeTtoapl MIPOSKTHPOBAHMS 30AHUH U COO CHUM HKC-1.1, TIKC-1.2, TIKC-1.3, TIKC-
AIbL IPOSKTHP . Py 2.1, IIKC-2.2, IKC-2.3, [TK(11)-1.1
OIIK-3.10, OIIK-3.11, OIIK-3.14,
OIIK-4.7, OIIK-6.5, OIIK-6.8, OIIK-
6 |O6cnenoBanue, UCTIBITAHUE 30aHUI U COOPYKEHHI 6.10, OIK-6.15, OIIK-6.17, OIIK-
’ 6.18, OIIK-11.1, OIIK-11.2, OIIK-
11.4, OIIK-11.6, OIIK-11.9, OIIK-
11.11
OIIK-3.6, OIIK-11.1, OIIK-11.2,
OIIK-11.3, OIIK-11.4, OIIK-11.5,
7 |OCHOBBI HAYYHBIX UCCIIEIOBAaHUMN 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
Crieukypc 1o MpOEKTUPOBAHUIO HKETIE300€TOHHBIX U KaMEHHBIX IIKC-4.1, IIKC-4.2, IIKC-4.3, IIKC-
8 KOHCTP YKLt 1.3, TIKC-1.6, TIK(LT)-1.2, TTK(LT)- 1.4,
pYK TIK(I1)-1.5
9 |Hayuno-uccrnenoBarennsckas paboTa VK-1.3, [IKC-4.1, I[IKC-4.2, IIKC- 4.3
10 |KoHcTpyupoBaHue HECYIIHX KeIe300€TOHHBIX CUCTEM IKC-1.3, IIKC-1.6, TIK(L1)-1.2, TIK

(ID-1.4, IKAD-1.5

4. O0beM AUCHUNIMHBI (MOAYJsl) B 3a4e€THBIX €IMHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
YacoB, BbIACJEHHBIX HA KOHTAKTHYI0 pPadoTy 0o0y4yawluxcsi ¢ mpenojgasaresieM (10 BHAAM y4eOHBIX
3aHATHUH) M HA CAMOCTOSAITEIbHYIO PA00TY 00yUYaK0IIUXCS

Cemectp
W3 Hux yackel Ha
Bun yueGHO#t paboTh ]z:sgg MIPAKTUYECKYIO 5 6 7
MOATOTOBKY
KonrakTHas padoTa 224 64 80 80
Jlexumonusie 3auaTus (JIek) 96 0 32 32 32
Jlaboparopubie 3anstus (J1ad) 4 0 2 2
Ipaktuueckue 3ansartus (I1p) 124 0 30 46 48
HWnasi koHTaKTHAst pab0oTa, B TOM YHCJIE: 2,75 0,65 1,05 1,05
vommponeam peerim (T8 o) ? 04 | 08 | 08
KOHTaKTHas paboTa Ha aTTeCTalMIO (CaJa 3a4era,
3adeTa ¢ OICHKOM; 3aIuTa KypCOBOM pabOThHI 2 0,4 0,8 0,8
(mpoekTa); cnaua KOHTpOJIbHEIX padot (PI'P))
| 07
Yacsl Ha KOHTPOJIb 62,25 8,75 26,75 26,75
CamocrositesbHast padora (CP) 213 34,2 107,4 71,4
O0nas Tpy10eMKOCTh JUCHUTITUHBI (MOTYJIs1)
qacel:| 504 108 216 180
3aYeTHbIE eMUHHUILI: 14 3 6 5




5. Conep:kanue JMCHUILIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOe MO pa3iejaM (TeMaM) € YKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA aKAa/IeMHYeCKUX YACOB M BUAOB YUeOHbIX 3aHATHH
5.1. TemaTuueckuit iaH AUCUUILUIUHBI (MOJTYJIS)
Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
o HWHJIUKATOP
= a
Ne Pasnensl IUCHUIUIHHEL § JICKIHH I13 P CP Beero, JIOCTUKEHU
(5} qac.
o W3 HUX Ha W3 HUX Ha W3 HUX Ha 5
MpaKkTH- MPaKTH- MPaKTH- KOMIICTCHIT
BCECTO YECKYIO BCCTO YECKYHO BCETO YECKYIO "
moAro- moAro- moaro-
TOBKY TOBKY TOBKY
1. |1 pasnen. Pacuer cratnuecku
OTIPEICTUMBIX CTEPKHEBBIX
CUCTEM Ha HETMOJBUKHYIO
HarpysKy
OIlK-1.2,
PacueTHbIE CXEMBI COOPYHKEHUI OIK-3.1,
1.1. . 151 2 05| 25 OIIK-
WX KHHEMAaTUYeCKUN aHaIIn3 6.17,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
19 MHorormnpoJieTHble  IapHUPHO- 5| o 4 5 11 OIIK-3.1,
KOHCOJIbHBIEC OaJIKu OIIK-
6.17,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
MHOroIMCKOBBIE  CTEPIKHEBBIE OIIK-1.7,
1.3. |cuctemsr. Tpexurapaupueie| 5 | 6 6 5 17 | OIIK-3.1,
paMBbl U apKu OIIK-
6.17,
OIlK-11.1
OIlK-1.2,
OIIK-1.5,
CraTuuecku onpeaeInmMblie OIIK-1.6,
14. H0CKHE (epMbI 5| 4 4 5 13 | OIIK-3.1,
OIIK-
6.17,
OIlK-11.1
2|2 pa3nen. Pacuer ctatnuecku
OTIPEJIETTUMBIX CTEPIKHEBBIX
CHUCTEM Ha MOJIBHKHYIO
Harpy3Ky




OIIK-1.2,

. OIIK-1.5,
Jluanm  BnMsIHUS  peakuuid U OIK-16
2.1. |[BHYTpEHHUX YCWIHN B Oalilkax U 2 10 OIIK- ’
pamax 6.17.
OIIK-1.7
Onpenenenue peakuuii u OIIK-1.2
2.2. |BHYTpEHHHX YCHJIHU 110 JIMHHUSIM 3 7 OHK-3. 1’
BIIUSIHUS
23 JIluHMKM  BIMSAHMA  yCWIMH B 5 6 OIIK-1.2,
" [crepxHsax miockux hepm OIIK-1.6
3. |3 pasnein. Onpenenenue
MEPEMEILICHUI B CTATUYECKHU
OTIPEICTUMBIX CTEPKHEBBIX
CHUCTEeMax
OcHOBHEIE MIPUHLIUIIBI u 83?%3
31 |reopemsl CTPOUTEIBHON 2 8 OHK:l: 5:
MEXaHUKH. dopmyna OITK-1.7,
Makcgemna-Mopa OIK-6.17
. OIlK-1.2,
Omnpenenenve mnepeMenieHUl B OIK-
3.2. [baskax W pamMax OT CHJIOBOH 8 18 6.17
Harpy3ku OHk-i.?
Ompesenenrue MEPEeMEIIeHU OT OIlK-1.2,
3.3. |[TeMmepaTypHOTO BO3JEHCTBUS U 1,7 5,7 OIIK-1.4,
OT OCAJIK! OTIOP OIIK-1.5
4. |4 paznen. Has koHTaKTHast
pabota
4.1. [Inas koHTakTHas paboTa 0,8 OIIK-1.2
5. |5 paznen. Konrponb
OIIK-1.2,
OIlK-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIIK-
1.10,
OIlK-3.1,
5.1. |3auer ¢ oneHKOM1 9 OIIK-
6.17,
OIlIK-
6.18,
OIlIK-
11.1,
OIlIK-
11.6,
OIIK-11.7
6. |6 pazmen. Pacuer ctarndecku

HCOMMPCACINMBIX CTCPKHEBBIX
CUCTEM MECTOOOM CHJI




Cratndecku HCOMMPCACIINMBIC

OIIK-1.2,

6.1. [cucrembl, ux cBoiictBa. Mnes 2 4 8%?:%?
METO/A CHII OHK-li é
OIIK-1.2,
OIIK-1.7,
Pacuer CTaTUYECKH OIK-
6.0 |HEOTPE/IETUMBIX paM  METOIOM 8 34 46 6.17
““"lcun Ha gelicTBHE  CHIIOBOM O.HK’-
Harpy3Ku 11.1
OIIK-11.7
OIIK-1.2,
OIIK-1.4,
Pacyer pam MeromoMmM cui Ha OIK-1.7
6.3. |TemneparypHoe BO3JCHCTBHE W 6 12 20 OHK-. ’
0CaJIKy OTIop 6.17
OIIK-11.1
Pacuer CTaTHYECKH OIIK-1.2,
6.4 |HEOTIPENETHMBIX bepm u 2 4 8 OIIK-1.7,
" |mIpOCTPaHCTBEHHBIX pam OIIK-3.1,
METOIOM CHII OIIK-6.17
77 paszen. Pacuer crepKHEBBIX
CHUCTEM METOJIOM IepEMEIICHHIA
B KaHOHHYECKOU popme
Hpes MeToma mepeMeEIlEHH. OIK-1.2
71 OcHOBHas cucrema u 5 4 OHK-llS,
" |[KaHOHUYECKHe ypaBHCHHS OHK-li é
METO/1a IepEMETICHHH '
OIIK-1.2,
OIIK-1.5,
OIIK-1.7,
Pacuer pam METOI0M OIK-
7.2. |mepeMenieHNii  Ha  JIeHCTBUE 10 22 36 6.17
CHJIOBOM HarpysKu O.HK’-
11.1,
OIIK-11.7
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
Pacuer pam METOJIOM OIK-
73 NepEMEILICHUI Ha 4 4 10 6.17
" |[remmeparypHoe Bo3neiicTBHE U O.HK’-
0CaJIKy OTop 11.1
OIIK-
11.6,

OIIK-11.7




VhpouieHuss npu pacyere pam

OIIK-1.2,

7.4. |MeTonom mepemMenieHuii. Pacaer 2 6 OGH]_I?{_
MIPOCTPAHCTBEHHBIX paM OHK- 1’1.1
8. |8 paznmen. Marpuunsie GOpMbI
pacdera CTepKHEBBIX CHCTEM B
MePEMEIICHHIX
OIIK-1.2,
OIIK-1.7,
81 MartpuuHnas } dopma  MmeToma 174| 254 OIIK-3.1,
nepeMeIeHu OIIK-
6.17,
OIIK-11.6
OIIK-1.2,
OIIK-1.7,
OIIK-2.6,
OIIK-3.1,
OcHOBBI pacueTa CTEpPIKHEBBIX OIIK-
8.2. [cuctreM MeromoM  KOHEYHBIX 6 14 6.17,
3JICMECHTOB OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7
9. |9 paznen. CMmemaHHbINA METOJ
pacyeTa CTaTH4ECKHU
HEOTPEACTUMBIX paM
OIIK-1.2,
OIIK-1.5,
Npes cmemaHHOro  MeEToja. OIIK-
9.1. |BeIOOp OCHOBHOH CHCTEMBI | 2 6 6.17,
KAaHOHUYECKHUE YPaBHEHUs OIIK-
11.1,
OIIK-11.6
OIIK-1.2,
OIIK-1.7,
Pacuer pam CMELIaHHBIM OIlIK-
9.2. [MeTOIOM Ha AEWCTBUE CHJIOBOU 2 8 6.17,
HATPYy3KH OIIK-
11.1,
OIIK-11.6
10. [10 paznen. MHas koHTakTHas
paborta
10.1 |Mnas xouraxTHAs pabota 1,6 OIIK-1.2
11. (11 paznen. KonTponb




11.1.

DK3aMeH

27

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

12.

12 paznen. OCHOBBI AMHAMUKHI
COOPYKEHU M

121

CBOOOJIHBIE U  BBIHYXJCHHbIE
KoNeOaHuss CHCTEM C OIHOM
CTEIIEHBIO CBOOObI

14

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-3.1,
OIIK-
6.19,
OIIK-11.6

12.2

CBOOONIHBIE W  BBIHYXJICHHBIE
KoaeOaHus CHUCTEM c
HECKOJIbKUMU CTENEHIMU
CBOOO/IBI

12

24

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

OIIK-
1114




12.3

VYIpolueHus pyu peleHun 3a1a4
JUHAMUKHU

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-3.1,
OIIK-
6.17,
OIIK-
6.19,
OIIK-11.6

13.

13 pazaen. OcCHOBBI
YCTOMYHUBOCTH COOPYKECHUMN

131

OcHoBHBIE MOHSATHS.
Cratuueckuii METO/ pacuera Ha
YCTOMYUBOCTD

10

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-3.1,
OIIK-11.6

13.2

Pacuer pam Ha ycTOMYMBOCTH B
dbopMe MeTo1a IepeMenIeHu N

10

18

OIIK-1.2,
OIIK-1.7,
OIIK-2.6,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIlIK-
11.6,
OIlIK-
11.7,
OIlIK-
11.13,
OIlIK-
11.14

13.3

JnHaMudecKkuit 5
JHEPreTUYECKUI METOMBI
pacyera Ha YCTOMYUBOCTh

OIIK-1.2,
OIIK-1.4,
OIlK-1.5

14.

14 paznen. OCHOBHBIE TTOHSATHUS
TEOpUHU U3rubda MiIacTuH,
METOJTbI X pacyera

141

OO6mmue TIOJIOKEHUS.
Paspemmaromue ypaBHEHUS
I/I3FI/I6a TOHKUX IIJIaCTUH

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIlK-3.1




14.2

IlocTanoBku u MCTOABI PCIICHUSA
3aJa4 n3ruda miacThH

20

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
OIIK-
1.10,
OIIK-
11.1,
OIIK-11.6

14.3

Pacuer miauT MeTO10M KOHEUHBIX
9JICMCHTOB

9,4

17,4

OIIK-1.2,
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 TOHATHUS
TEOpHUH 000JIOUEK, MOJICIIU U
METO/IbI UX pacueTa

15.1

OOue mMmoyoXKeHUst O pacyere
TOHKHUX o0Oojiouek. YacTHble
Teopuu pacueTa TOHKHUX
000JI0YEK

OIIK-1.2,
OIIK-1.4,
OIIK-3.1

15.2

Pacuer TOHKHX ITOJIOTUX
o0omouek. OOmMe cBeaeHUs O
YHCIEHHBIX METOJaX pacyera
000JI0YEK

OIIK-1.2,
OIIK-1.5,
OIIK-
6.17,
OIIK-11.6

15.3

[IpumeHeHne MeTo/1a KOHEUHBIX
AJIEMEHTOB K pacyeTy 000JI04eK

12

20

OIIK-1.2,
OIIK-1.7,
OIIK-
1.10,
OIIK-2.6,
OIIK-
6.17,
OIIK-
11.1,
OIIK-
11.7,
OIIK-
11.13,
OIIK-
11.14




16.

16 pazaen. nas KOHTaKTHas
pabota

16.1

WNHas konTakTHas pabora

1,6

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.6,
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

17.

17 paznen. Koutpoas

171

DK3aMeH

27

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIlIK-
1.10,
OIIK-2.6,
OIIK-3.1,
OIlIK-
6.17,
OIlIK-
6.18,
OIlIK-
6.19,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.7,
OIIK-
11.13,

OIIK-
1114




5.1. Jlekuuu

No | HaumeHnoBaHnue pasaena o
. HaumeHnoBaHue 1 KpaTKoe coiepKaHHuE JEKIUN
/1 U TEMBI JIEKIIUHA
Beenenne B gucuumiuHy. PacuetHas cxema COOpyXKEHMST U ee
KMHEMaTUYECKUN aHaIu3
IIpenmMer u 3amauM CTPOUTENBbHOM MexaHMKU. (OCHOBHBIE IOHATUS H
NpUHIMIBL. PacyeTHas cxema COOpYKEHUS U €€ dJIEeMEHThl. TpeOoBaHUs K
PacuerHble cxeMbpl  |pacueTHON cxeMme U Kputepuu BelOopa. CBsI3U U Y311kl pacUeTHBIX cXeM. Buipl
1 COOPYXKEHUM, NX Harpy3ok W  Bo3aeuicTBui.  Knaccudukarumss — pacyeTHBIX  CXEM.
KUHeMaTudeckuil ananu3 |Kunemartudeckuil aHanu3 pacueTHbIx cxeM. CTeneHb CBOOOJIBI CHCTEMBI.
HeoOxonumMoe 1 gocTaTOYHOE YCIOBHE M€OMETPUYECKONH HEU3MEHSIEMOCTH.
[IpaBuia reoMeTpHUECKH HEU3MEHSIEMOT0 COSTMHEHHUS IUCKOB MEXKTy COOO0M
U C OCHOBaHMEM. MTHOBEHHO U3MEHSAEMBIE CUCTEMBI.
MHoronposieTHbIE HIAPHUPHO-KOHCOJIbHBIE OAIKH
Muoronponeriere O6mme cBenenus. Kunemarnyeckwii ananmu3. I[locTpoeHune mOITaKHON
2 | MApPHUPHO-KOHCOJILHBIE " i o i P
cxembl. OrnpezeneHre ONOPHbIX PEAKUUN, BHYTPEHHUX CHUJI U TIOCTPOEHUE
Oanku —
OHOIUCKOBBIE U MHOTOJAMCKOBBIE CUCTEMBI. TpeXIlapHUPHBIE PaMbl U ApKHU.
Cucremsl ¢ 3aMKHYTBIM KOHTYPOM
OAHOOUCKOBBIE M JBYXIHUCKOBBIE O€3pacHOpHbIE pPACUETHBIE CXEMBI.
MHoroauckoBble TpexiapHupHble (pacriopHbI€) pacueTHbIe cxeMbl. OnpeeneHue peakiuil B
3 | crepiieBbie cCTEMBI. |TPEXLIAPHUPHBIX paMax MPU MPOH3BOJLHBIX HArPY3Ke U PaCIONOKEHUM
TpexmapuupHsie pamsl u|onop. Kimaccudukaiys 1 oCHOBHbIE JIeMEHTHI apok. [lopsiok onpenenenus
apKu peakuuMi W yCWIMM B CEYEHHUAX TpexXIapHUpHou apku. IloHarne o
palMOHAIBHOM OYEpTaHUM OCH apKu. PaMbl C 3aMKHYTBIM KOHTYpPOM.
CriocoObl pacKpbITUsSI 3aMKHYTOTO KOHTYpa U OIpEIEIECHHE peakLUuidl BO
BHYTPEHHUX CBS3SIX.
[Tnockue ¢pepmbl. CiocoObl onpeieNieHUs] YCUITUHN B CTEPAKHSX TUIOCKUX (epM
[Tnockue ¢epmel. OOpazoBaHue (GepM U yCIOBHE HX T€OMETPUUYECKOU
Cratueckm HemsMmeHsieMoctu. Knaccudukamuss ¢gepMm. AHaTUTHYECKOE OMpeIesieHne
4 | ompenenuMmble MIIOCKHUE .
ycuiuid B cTepkHsAX ¢epM. Criocod BbIpe3aHHs Y3JI0B U CIIOCOO CKBO3HBIX
(bepmer cedueHuil. ['paduueckuii cnocod onpeaeneHus yCuauil.
JIuHuM BIMSHMSA peakUMi W BHYTPEHHUX YCHJIMHA B IIPOCTBIX U
MHOTOMPOJIETHBIX Oankax
JIvnuu Biaustaus peakiuii |[lonsTie o muHMn BnusHus. JIMHUKM BIUSHAS peaknuil U yCHINN B Oake Ha
5 | ¥ BHYTPEHHMX YCHIIMIA B |[BYX OIIOPaxX U B KOHCOJIBbHOM Oaike. [IpuHIMIBI TOCTPOEHMS TMHUIN BIUSHUS
Oankax ¥ pamax B LIApHUPHO-KOHCOJBHBIX Oankax. [lepenada mTUHUM BIUSHUS 1O TOATAKHOU
cxeme. Kunemarnueckuid cmoco0 MOCTpoeHHUS IUHUM BiausHUA. JIMHUK
BIIMSIHUS B TPEXIIAPHUPHBIX CHCTEMaX.
Onpenenenve peakuuid MU BHYTPEHHUX YCWJIMH MO JIMHUSAM BIIMSHUSA OT
HETOABUKHOM Harpy3Kku
Omnpenenenne peakiuii u |OnpenencHne peakiMi U yCUIIMA OT HEMOJABUKHON HArpy3kK C IOMOIIbIO
6 | BHYTPEHHHX YCHJIMIA 10 [TMHUHI BiusHuA. OnpeneneHne peakuuil ¥ yCHIMH OT CHCTEMBI ITOJIBUKHBIX
JTUHUSM BIIASTHHS Ipy30B MO JUHUAM BiusHUS. OnpeencHue Moa0KeHUs] KpUTUYECKOTo Tpy3a
Ha/1 BEPIIMHOMN TMHUM BIUsIHUA. [loHATHE 00 00BEMITIOIINX SIIOPAX.
. [/IMHIY BIUSHUS yCUIUI B MPOCTHIX IJIOCKUX  (hepmax
Jluauu BIUSHUS YCUITHI OCOGCHHOCTH IOCT .
POCHHUS JTMHUN BIUSHUSA B (epMmax. JIMHUM BIUSHUS TIPU
7 B CTEPXKHSX MJIOCKHUX .
y3JI0BOH mepenade Harpy3ku. BerBu nmunum BnusiHus B ¢pepme. Iloctpoenue
(bepm JIUHUH BIHSHUS YCUITUH B CTEPIKHSIX MPOCTHIX (EpM.
8 | OcuoBHbIe npuHIHIbl 1 |OCHOBHBIC IPHHIIMIE! M TEOPEMBI CTPOUTEIBHON MeXaHNKH. DopmyTa




TEOPEMBI CTPOUTEIILHON
Mexanuku. opmyna
Makcsemna-Mopa

Makcgemia-Mopa

O6ume nonoxenus. OCHOBHbIE IPUHIIUITBI CTPOUTENBHON MexaHuku. Pabora
BHemHuX cui. [loTeHnmaneHas sHeprus aedopmarv. OCHOBHbBIE TEOPEMBbI
crpoutenbHo Mexanuku. dopmyna Makcesemna-Mopa u ee Bunx i
Pa3IMYHBIX PACUETHBIX CXeM. ENMHUYHOE U IPY30BOE COCTOSHUA.

Omnpenenenre JTUHEMHBIX U YIJIOBBIX INEepeMelleHUN B Oallkax M pamax OT

Onpenenenue CUJIOBOW Harpy3Kku
9 nepemMerieHuii B 6ankax |OnpeneneHne JIMHEHHBIX M YITIOBBIX IE€PEMEILEHHUH, BBI3BAHHBIX CHUIIOBOM
U pamax OT CHJIOBOH  |Harpy3koi. Berumcinenune wunterpanos Maxkcsenna-Mopa ¢ 1momomibro
Harpy3ku "mepemuoxenus" omop. I[lpaBuno Bepemaruna, ¢opmyna Cumrcona,
(dhopMyIa Tpanenuu.
Omnpenenenue nepeMenieHHi 0T TEMIIEPATypPHOTO BO3ACUCTBUS U OT OCAIKU
Ornpenenenue oriop
MepEeMEILICHUHN OT o N
10 Omnpenenenue nepeMelIEHU OT TEMJIOBOIO BO3JACHCTBUS (M3MEHEHUE
TEMIIEpaTyPHOTO . .
-MIIepatyp TeMriepaTypsbl). OrnpezesneHue nepeMenieHui, BbI3BAHHBIX HEPABHOMEPHOM
BO3JICHCTBUS U OT OCAJKU .
0CaJIKOM OIOp U HETOYHOCTHIO U3TOTOBJICHUS 3JIEMEHTOB.
o11op
Crarnuecku Cratuuecku HeonpeaeIuMble CUCTEMBI, UX cBocTBa. Ues Mmetoaa cui
13 HEOIIPEIETUMBIE CpoiicTBa cTaTHYecKH HeonpeaenuMbix cucteM. CTeneHb CTaTU4YecKOn
CHCTEMBI, UX CBOMcTBa. |HeompenenéHHoctu. Mues merona cun. OCHOBHasl CUCTEMa U KAHOHUYECKHE
Hnes Mmerona cui ypaBHEHHUS METOJIa CHIL.
Pacuer cratnuecku HeonpeneIMMbIX IIJIOCKUX paM METOI0M CHJI Ha JICWCTBUE
CUJIOBOW Harpy3Kku
Pacuer cratnuecku
Kanonuueckue ypaBHeHUs METOJa CUJI MPU pacyeTe Ha CUIIOBYIO Harpys3Ky.
HEOMpeAeNTUMBIX PaM
14 CTOTOM C , Omnpenenenne Kod(pGUIMEHTOB M CBOOOTHBIX uieHOB. [lopsmok pacuera
METOJ/IOM CUJI H
cTon . METOJIOM CHJI. YUeT CUMMETpPUHU MpHU pacuere MeronoMm cui. OmpeneneHus
JeCTBUE CUIIOBOM .
MepeMenIeHU B CTATUYECKU HEOIPEACIUMBIX CUCTEMaX C MCIOJIb30BAaHUEM
Harpy3Ku . .
Py CTaTUYECKU OMPEAeTIMMOI OCHOBHON CUCTEMBI METOIa CUJL.
Pacuer pam MeTo10M CHI Ha TeMIIepaTypHOE BO3/IEUCTBUE U OCAIKY OMOP
Pacuer pam meToniom cun
Oco0eHHocTH pacyeTa CTaTUYECKH HEONPEAEIUMbIX CUCTEM METOI0OM CHII Ha
Ha TeMIIepaTypHOe ¥
15 N TeMreparypHoe  Bo3zeiicTBue.  OmpeneneHue  CBOOOIHBIX  YJICHOB
BO3JICHCTBUE U OCAJIKY o
KaHOHMYECKUX ypaBHeHHH. OcoOeHHOCTH pacueTra METOJIOM CHJI Ha
o110
p HEPaBHOMEPHYIO OCAJIKy ONOP U Ha HETOUHOCTh M3TOTOBJICHHUS.
Pacyer cratuuecku HeompenenuMbIXx ¢GepM M MPOCTPAHCTBEHHBIX paM
Pacuer ctatnueckn  [METOAOM CHIT
16 |HeOMPEnETIMBIX ¢depm u |CTeneHb CTaTU4ECKOl HEONPENETMMOCTH (pepM M NPOCTPAHCTBEHHBIX PaM.
IPOCTPAHCTBEHHBIX paM (BBIOOpD OCHOBHOM CHCTEMBI M COCTABJICHME KAHOHMYECKUX YPABHEHHI.
METOJOM CHJI OcoOenHocTu pacueTa pepM U MPOCTPAHCTBEHHBIX paM METOJIOM CHII.
Wnes meTona nepemeniennii. OCHOBHAsI CUCTEMA M KAHOHUYECKUE YPAaBHEHUS
METO/1a epeMEICHU I
Unes meTona N .
eDeMELLICHIL Crenenb KHHEMaTH4eCcKoW Heomnpeaenumoctu. OmnpeneraeHue yCHIHM o
TepeMenieHuH. o
PEMEIL M3BECTHBIM TiepemenieHusM. Mnes merona nepemenieranii. OCHOBHas CUCTEMaA
OcHoBHas cucTema u -
17 AHOHIIECKIE M KaHOHMYECKHE YypaBHEHUsT MeToja nepemenieHuil. OnpeneneHus
KaHOHUYIECKH
ABHOHMS. METOa kod(ppurmeHToB M CcBOOOAHBIX WieHOB. IlocimegoBaTenbHOCTh pacyeTa
ypne ente eHHﬁH MeroAoM rnepeMenieHuid. CpaBHEHHE METOJOB CHJI M IEepEeMEUICHUHN.
pemetit [IpenmyriecTBa ¥ HEAOCTATKU METOJIA MEPEMEILICHUH.
Pacuer pam meTo1oM nepemMeIIeHtil Ha IeHCTBUE CHIIOBOM HAarpy3Ku
Pacuer pam meTonom .
. [Topsiaok pacuera pam mMeTooM mnepemenieHnii. OCHOBHasi CHUCTEMa METOJa
nepemMenieHnii Ha . 9
18 peMellt MepeMenieHuit NIl pacyeta IUIOCKOH pambl. COCTaBJIIGHHE CHCTEMBI

JNIEUCTBUE CHIIOBOU
Harpy3ku

KaHOHWYECKNX YypaBHeHHH. Omnpenenenue kod()PUIMEHTOB U CBOOOIHBIX
yineHoB. [locTpoenue amop yCuinil B 3aIaHHON CUCTEME.




[Iposepku pemenus. [Ipumepsl pacuera paMm METOAOM MEPEMENIECHUM.

Pacuet pam meTogom
IIepeMEIICHUN Ha

Pacuer pam meTronoMm mnepemMenieHH Ha TEMIIEpAaTypHOE BO3JCHUCTBUE U
0CaJIKy Onop

Pacyer mnockux pam  METOOOM MEPEMEUIEHHWM HaA TEMIIEpaTypHOE

19 TeMIIepaTypHOe Bo3JelcTBUE. Pacuer IUIOCKMX paM METOJOM MEpEeMELIEHUH Ha JIeUCTBUE
BO3JICHCTBUE U OCAJKy |HEPAaBHOMEPHOW ocaaku ornop. OCOOEHHOCTH KaHOHMYECKUX YPAaBHEHHH H
o11op MOCTPOCHUST SMIOP M3rUOAIONIMX MOMEHTOB B OCHOBHOM U 3aJaHHOMU
CUCTEMaX.
Hcnonb3oBaHne CUMMETpUM pacdyeTHbIX cxeM. OcobGeHHocTH pacyera
VuporieHus npu pacuere [IPOCTPaHCTBEHHBIX paM METOJIOM IIEpEMEILEHHH
2 paM MeTo/10M Pacuer pam MeTrogoMm mnepememeHuil ¢ y4yeTtoM CUMMETpuH. ['pynnupoBka
0 nepeMelienuii. Pacyer |HEM3BECTHBIX M pasjokeHHe Harpy3kd. CTeneHb KHHEMaTHYECKON
IPOCTPAHCTBEHHBIX paM |[HEONPEAEIUMOCTH  NPOCTPAHCTBEHHBIX  paM.  OcCHOBHas  cucTeMa.
OcobeHHOCTH OIpeIeNieH s YCUIINI B OCHOBHOM M 3aJaHHOH CHCTEME.
Marpuunas popma metoaa nepemerieHuil. [Ipsmoit MeTos skecTKoCTH
Meron mnepemerieHnii B (Gopme MpSAMOTO METOJla JKEeCTKOCTH. THITOBOM
CTEpXKEHb M3ru0aeMoi CTEp)KHEBOM cucTeMbl (IUIOCKOM pambl). Marpuna
21 Matputnas Q)opMav KECTKOCTH W BEKTOpP HArpy3Ku sl H3ru0aeMoro IJIOCKOTO CTEPKHA.
METO/A TIEpEMCLICHIH Matpuiia UHJIEKCOB U COCTABJIEHUE MATPUYHBIX YPAaBHEHUW JISi CHUCTEMBI
n3rubaeMbix crepkHeit. OOMIMii aNropuT™ pacdyera paM B MAaTPUIHOHN (opMe.
OcHoBHbIE TIONOKEHUS. MaTpUllbl KECTKOCTH CTEPIKHEBBIX KOHEUHBIX
aneMeHTOB. OOmMiA aNroOpuT™M CTATHYECKOTO pacueTa METOJOM KOHEYHBIX
AJIEMEHTOB
OCHOBHBIE TTOJIOKEHHSL, BUIBI U (POPMBI, TOCTOMHCTBA U HEJOCTATKA METOa
KOHEYHBIX dJIeMEeHTOB. KOHEYHble »JJIeMEHTHl U alMPOKCUMHPYIOIINE
OCHOBH pacueTa ¢byaknun  (Gyakuun  ¢dopmel). TOYHOCTB, YCTOMYHUBOCTH M CXOIHUMOCTH
pemienus. CreneHu cBOOOBI 1J1s TNIOCKOTO W MPOCTPAHCTBEHHOT'O AJIEMEHTA.
CTEP)KHEBBIX CUCTEM
22 MaTtpuliibl )K€CTKOCTH JUIsl CTEP’KHEBBIX AJIEMEHTOB C Pa3HbIMHU CTENEHSMU
METOJIOM KOHEUHBIX
S TICMCHTOR cB000bI. OCHOBHBIE COOTHOIIEHUS JJIs1 KOHEYHOTO 3JeMEHTa M3rnbaeMoro
crepxHs. PopMupoBaHue TI00alNbHOM MATPHUIBl >KECTKOCTH U BEKTOpa
Harpy3Ku JUisl CTEP’KHEBOW CUCTEMbI. YUeT 3aJaHHBbIX IPAHUYHBIX YCIOBUH.
Cucrema pazpemiaronMx ypaBHeHMH U ee pemieHue. OmnpeneneHue
BHYTPEHHUX YCWIMH B CTepkHEBOM 3neMeHTe. OOmMiA anroputm
CTaTMYECKOTO pacyeTa METOJI0M KOHEUHBIX 3JIEMEHTOB.
Unes cmemannoro  |Unes cMemanHoro meroga. BriOOp OCHOBHOW CHUCTEMBI U KaHOHUYECKHE
Meronaa. Beidbop ypaBHEHUS
23 | ocHoBHOI1 cuctembl u  |[CMeEIIaHHBIM METOJ pacdyeTra CTaTUYECKH HEOIpeaeauMbIXx cuctem. Mnes
KAHOHUYECKHUE cMemaHHoro meroga. OCHOBHasg CUCTEMAa M KAaHOHMUYECKHE YpPaBHEHUs
ypaBHEHUS cMelaHHoro Meroaa. [lopanok pacyera cMEIaHHBIM METOOM.
Pacuer pam cMemraHHbIM METOAOM Ha JEHCTBHE CHIIOBOM Harpy3ku
[IpuMeHeHNnEe CMEIaHHOTO METOJIA K pacueTy MJIOCKUX U IPOCTPAHCTBEHHBIX
Pacuer pam cMemmadabM |[paM. BeiOop ocHOBHOM cuctemsl. CocTaBlieHHEe KAaHOHWYECKUX YpaBHEHUIA.
24 | wmeronoMm Ha aelictBue |CrocoObl BEIMUCIEHHS KO3()PHUIIMEHTOB U CBOOOTHBIX YWICHOB KAHOHUYECKHUX
CUJIOBOHM Harpy3ku ypaBHeHul. IlocTpoeHne pe3ylbTUPYIONIMX S0P BHYTPEHHUX YCHIIMH.
JHledopmarmonHas ¥ cTaTu4yeckas IpOBEPKH.
OcHOBHbIE MOHATHS AMHAMUKH COOpYKeHHH. CBOOOAHbBIE U BBIHYKICHHbBIE
Crobonmbie KOJIE0AHMS CUCTEM C OJIHOM CTEMEHBIO CBOOOIBI
BBIHY)K/ICHHBIC OCHOBHBIE TOHATHS M TPEAMET U3YYEHHs JMHAMHUKH COOPYXKEHHi. Buubl
27 KOJIEOAHUs CHCTEM C

OJTHOM CTENEHBIO
CBOOOIBI

JTMHAMUYECKUX Harpy3ok. YpaBHeHUs aAuHamukH. CTeneHu cBoOOAbI Macc
cucteMbl.CBOOOMHBIE KOJIEOAHUSI CUCTEM C OMHOM CTENEHBIO CBOOOIEI.
HuddepennnanbHoe ypaBHEeHHE CBOOOIHBIX KOJIeOAHUH U €ro perieHue.




OcCHOBHBIE XapaKTEPUCTUKH CBOOOTHBIX KoJiebaHui. OnpenerneHnue KpyroBou
94acTOThl CBOOOJTHBIX HE3aTYyXalolMX KojeOaHuil. 3aryxaromue KojaeOaHwHs.
JlorapudMuueckuii JEKPEeMEHT 3aTyXaHHUs.

CBoOOIHBIE U
BBIHYK/ICHHBIC

CB00OIHBIC U BBIHY)KJCHHBIC KOJICOAHUS CHCTEM C HECKOJIBKUMU CTETICHSIMHU
cBO0O/1bI

Cucrema ypaBHCHHH CBOOOJHBIX KOJICOAHUH CHCTEMBI C HECKOJIbKUMHU
CTeTeHSIMH CBOOOJIbI. BekoBoe ypaBHeHWe. Bwruncienue 4actor u Gopm
CBOOOIHBIX KoJieOaHui. [ maBHbIE (POpMBI KOJIeOaHUN U MX OPTOTOHAIBHOCTD.

28 KOJIe0aHUs CUCTEM C .
Juddepenunansuple  ypaBHEHUS — BBIHY)KICHHBIX — KoJeOaHWH  TpHU
HECKOJIbKUMH CTEIEHSAMU .
cBOGOIE! BUOPAIIMOHHON Harpy3Kke U MX pelleHHe IPU YCTaHOBMBILUXCS KOJEOAHUIX.
Kanonunueckue ypaBHEHUs 171 aMIUIUTYJ HHEPLUMOHHBIX cuil. Onpenenenue
aMIUTUTY/ JUHAMUYECKUX YCHIIUMH NpH J1eHiCTBUM BUOPALIMOHHOMN HArpy3KH.
Vcnonb30BaHue CHMMETPUH B 3a/1a4ax JTUHAMUKU. [IpubnmkeHHbIe cr1ocoObl
OIIpEeJIeJIEHUS YaCTOT
Pasnoxenue CBOOOTHBIX Kose0aHui Ha CUMMETPUYHYIO 51
Ynpouienus npu
KOCOCUMMETpUUHYI0 ¢opMmbl. OrmpenesneHne 4acToT TIJaBHBIX  (opM
29 pelIeHNH 33129 . 9 .
KoJiebanui. PaznoxkeHnue TMHAMUYECKON Harpy3Kku. DHEPreTUUECKHi criocoo
MHAMMKH . .
A OIlpeJieJIeHUs] TEepBOM 4acTOThl CBOOOJHBIX KOJEOAHMM CHUCTEMBI C
pacnpeneneHHbiMM  MaccamMu. (Croco0 mpuBeNEeHHBIX Macc. Bpennoe
BO3/IeHiCTBUE BUOPALIMU U MEPBI IO €r0 CHUKEHHUIO.
OcCHOBHbIE TOHATUS TEOPUM  YCTOMYMBOCTH  CTEPKHEBBIX  CHCTEM.
CraTuueckuil MeToJ] pacueTa Ha YCTOHYHUBOCTb
OCHOBHbBIE TIOHATHSL. . .
N OcuoBHbIe OHATHS. CTaTHUECKUH cIT0co0 pacyera Ha yCTOMYMBOCTh
CraTH4yecKuii METOL N o
30 Kpurepuu ycroitunBoctu paBHoBecus. Kputuueckuit napamerp u pacueTHas
acueTa Ha
pact mmmHa. OnpeneneHne KPUTHYECKUX CHJII CTaTHYECKHM criocobom. Crocod
CTOWYUBOCTD
y HEMOCPEJCTBEHHOTO0 HMHTETrpUpOBaHUs UG GEepeHINaIbHOIO  YpaBHEHUS
MIPOJOJILHOTO U3ruoda.
Pacuer pam Ha yCTOMYMBOCTH METOJIOM MEPEMEILICHUM.
p Bbi0op ocHoBHOUM cucteMbl. OTHOCHUTENIBHBIE XECTKOCTH M KPUTHYECKHE
acyeT paMm Ha .
. p napaMmeTpnl JUisl CKaTblX cToeK. CocTaBleHHE YpaBHEHUSI YCTOWUYMBOCTH.
31 | ycroitumBOCTh B hopme . .
. |Onpenenenne peakuuii B CBA35SX OCHOBHOM cUCTeMbI. PelieHue ypaBHEHUs
METO/1a TIEpPEMELICHUN .
YCTOMYHUBOCTH CTIOCOO0M mo100pa kKopHa. OnpenieieHne KpUTUIECKUX CHIT U
PacUYEeTHBIX JJIMH CXKAThIX CTEPIKHEH.
. DHepreTu4ecKuil 1 JUHAMUYECKUN METO/IbI pacueTa CTEPKHEBBIX CUCTEM Ha
JAvnHamuyeckuit u .
. YCTOWYUBOCTb.
HEPreTUYeCKU METO/IbI .
3 |HepreTiee eron IIpunnun dupuxne. IlonHas nmoTeHUManbHas SHEPTUs YNPYrOW CHUCTEMBI.
acyera Ha .
pact @®opmyna  Juid  ompeneneHus — KpuThdeckod  cuibl.  [loHsaTHe O
YCTONYHMBOCTh
nehopMaImOHHOM pacyeTe paMbl.
OO6mue nonoxxeHus U kinaccuduxanus miactul. [lepemenienus u ycuiaus B
OO61ue noa0XKeHusl.
Paspemaromue LTACTHIE
33 p m [lepememienuss u aedpopmanuu B IUIacTHHE. BbIpaxeHue HampspDKeHUH |
ypaBHEHHUS U3ruda .
yCWJIMA B miacTuHe yepes nporudsl. AuddepenunanbHoe ypaBHeHHE U3rHbda
TOHKHX TJIACTUH
IJIaCTHUHBI.
JuddepennnanbHas U BapuallMOHHAas TOCTAHOBKH 3a/1a4y M3rnda MIacTUHBI.
Metoapl pemieHus
ITocTaHOBKM M METOIEI o
KpaeBas 3amawa g auddepeHunanbHOr0  ypaBHEHHS  HM30THYTOM
34 | pemenus 3amay u3ruda
MOBEPXHOCTU IUIACTUHBL. BapuanmoHHas TIOCTaHOBKAa 3ajjauyd H3ruba
IJIaCTUH . .
riacTuHbl. DYHKIUMOHAT TMOJHOW MOTEHUUAIbHOW HHEpruu nedopmanuu
TUTACTUHBI.
Meto KOHEUHBIX 371€MEHTOB. OCHOBHBIE MOJOXKEHUS MeTona. KoHeuHble
35 Pacyer mIuT METOIOM  |JIEMEHTHI U3rH0aeMoll MIacTUHBI. AJTOPUTM pacdyera METOAOM KOHEUHBIX

KOHCYHBIX 3JICMCHTOB

OJICMCHTOB.
OCHOBHBIE TTOJOKEHUS U CYTh METOJa KOHCYHBIX 3JICMCHTOB.




[TpssMOYTOIBHBI KOHEYHBIH 3JEMEHT u3rnbaeMoil miacTuHbl. OCHOBHBIC
COOTHOIICHHUA OJd KOHCYHOI'O J2JIEMCHTA IIJIACTHUHBI. HOCHGI[OBaTeJH:HOCTB
pacdera METOJIOM KOHEYHBIX 3JIeMeHTOB. OcobeHHoCcTH nmpuMeneruss MKD k
pacueTy IUIUT.

OO0LIME TTOJIOKEHHUS O
pacyere TOHKHX

OO01u11e MoyIoKeHUsI © OCHOBHBIC MOHATHS. J{edopmaniny U ycuiinst B TOHKHX
o0ooukax. YacTHbIC TEOPHH pacueTa TOHKHX 000JI0YeK
OcHoBHbIe TOHATHA | otpeneneHus. Kinaccugukamus obomouek. Onucanue

36 o0osouek. YacTHbie .
noBepxHocTH. KprBonuHeiHas cucreMa koopauHar. Jlehopmanuu u ycumus
TEOPUH pacyeTa TOHKUX .
Soroter B TOHKHUX oOOosioukax. CBsI3pb HaNpPsHKEHUH C BHYTPEHHUMH YCHIIHSMHU.
0
YacTHbIe TEOPUHU pacyeTa TOHKUX 000JI0YEK.
Pacuer ToHkux mosorux oOomouek. OOmuEe CBEJICHUS O METOJAX pacyuera
Pacuer TOHKUX MOJIOTUX
000I104eK
oboiouek. O0mme . .
HampspkeHHOE  COCTOSIHME TOJIOTOM  0005109kH. [ HMImOTe3bl TeXHUYEeCKOH
37 | cBeneHUs O YUCIIEHHBIX N
TEOpUHU TOHKUX o0oJiouek. Jlehopmanuy u ypaBHESHUS PAaBHOBECHS IOJIOTOU
METOJ[aX pacuera N
2 p obosouku. Paspemmaromas cucreMa ypaBHEHHH W TpaHUYHBIC YCIIOBUSL.
000J104YeK
YucaeHHbIe METOIBI pacueTa 000JI0YEK U UX CPAaBHCHHE.
[TpuMeHeHHEe MEeTO/1a KOHEUHBIX JIEMEHTOB K pacdyeTy 000JI0ueK
[Ipumenenue MeToga |BapuanmoHHas  NOCTAHOBKA  3aJayd  pacyeTa TOHKHX  00OJIOYEK.
38 | xoneunsix snementoB k |[Ipermyinecta u HemoctaTku MKD. THITbI KOHEYHBIE 3JIEMEHTHI JJIs pacyeTa

pacdety 000J10UeK

o0onouek. Ocobennoctu npumeneHuss MKD k pacuety obonouexk.

5.2. IlpakTudeckue 3aHsITHs

HanmMeHnoBaHue pasaciia

11\/?1 M TEMBI [IPaKTHYECKAX HaumenoBanue u conepkaHue NpakTHYECKUX 3aHATUI
3aHATHN
Pacuer MHOTOTIPOJIETHBIX MIAPHUPHO-KOHCOJILHBIX 0AIOK
MHoromnposerHble Kunemarnueckuii ananus. Iloctpoenme mnosraxsbix cxem. OmnpeneneHue
2 | WapHUPHO-KOHCOJILHBIE [PEAKIMI BO BHYTPEHHMX M BHEHIHMX CBA3dX. IIpoBepka ompeneneHus
Oanku peakuuii. OnpeneneHne BHYTPEHHUX CHUI M mocTpoeHue smop. [Iposepka
IIOCTPOEHUS S0P BHYTPEHHUX CHIL.
Pacdyer mpocTeIX M TpEeXIIapHUPHBIX paM, TPEXIIAPHUPHBIX apoK, paMm ¢
3aMKHYTBIM KOHTYPOM
MHoOroauckoBbIe OnpeneneHue peakuMii W BHYTPEHHMX YCHUJIMM B OJHOJMCKOBBIX U
3 | CTEPKHEBBIC CHCTEMBI. |ABYXMCKOBBIX 0e3pacropHbIX pacueTHbIX cxeMax. OmnpeneneHue peakui u
TpexmapHupHbIe paMbl 1 |BHYTPEHHUX YCHJIMKA B TPEXINapHUPHBIX pamax. OmpenencHue peakuui u
apKu BHYTPEHHUX YCUJIMI B CEUEHUSX TpeXIIapHUpHON apku. OnpeneneHue
peakuuil ¥ BHYTPEHHUX YCWIMH B paMax ¢ 3aMKHYTBIM KOHTYPOM.
Omnpenenenve ycwiMid B CTEP)KHAX IUIOCKUX (epM aHaIUTHYECKUM U
rpagu4ecKuM MeToAaMu
Cratudecku [TpoBepka ycnoBHH TI€OMETPHUECKOW HEU3MEHSIEMOCTH IUIOCKUX (epM.
4 | ompenenumele iockue |YacTHble ciydan paBHOBecHs y3i10B (epM. IIpuMeHeHHe aHaIMTHYECKHX
bepMel CHOCOOOB OMNpe/ECHUs] YCHIIMH B CTEPXKHSAX (hepM: BbIpE3aHUs Y3JI0B U
CKBO3HBbIX ceueHnd. [loctpoenwe pauarpamMmbl auarpamMMsl Makcsenna-
Kpemonsl.
ITocTpoeHre JIMHUN BIUSHUSA PEAKIUN W YCUIMH B IPOCTHIX W IIAPHHUPHO-
., |KOHCONBHBIX Oaskax
JInHny BISIHUS peakiui Toct . . . 6
- pOEHUE JMHUN BIUSHUA peakuMii M yYCHIMH B Oankax Ha JBYX
5 | v BHyTpeHHUX ycuUIHii B .
IIAPHUPHBIX OMOpaxX M B KOHCOJBHBIX Oankax. [ToctpoeHue nuHMA BIUSHUSL
Oankax 1 pavax peaxkuil ¥ yCHJINKA B MHOTONPOJIETHBIX IIAPHUPHO-KOHCOJIbHBIX OanKax.
6 Onpezenenne peakuuii u Omnpenenenne peakuil ¥ yCUJINN 10 JTUHUSAM BIHASHUS

BHYTPEHHUX YCUINI

Ornpenenenne peakiuii ¥ yCUINH OT 3aJaHHON HETIOABMKHON HArpy3KH




110 JIMHUSAM BJIUSIHUA

o JUHUAM BiusHUA. OnpezeneHne HEBBITOJHOTO TMOJIOKEHUS IMOJIBUXKHOM
CHCTEMBI CBSi3aHHBIX cui. OmnpeneneHre HauOONBIINX 3HAUYEHUHN peakiuii u
YCUJIMMA OT MOJBHXKHON HAarpy3KH.

JIuHuY BIUSHUAS YCUIUI

ITocTpoeHue MMHUHN BIUSHUS YCUIIUI B CTEPXKHSX MPOCTHIX (epM
[TocTpoeHne TMHUI BAUAHUS pEaKIMii M yCUIIUN B IPOCTOH OanmouHo# (epme.

7 B CTEP)KHSX IIOCKUX . . . .
o [TocTpoenue TMHUIA BIUSHUS PEAKIUI U yCUITUN B KOHCOJIBHOU (hepme.
epm
Omnpenenenne nepeMeneH! B IIApHUPHO-CTEP>KHEBBIX CHCTEMax U (pepmax
OcCHOBHBIE NPUHIIHIIBI U .
. |EAMHMYHOE M TPYy30BOE COCTOSIHHSI TPU ONpPENCICHUU MepeMelleHUl B
TEOPEMBbI CTPOUTEIHHON .
8 [IApPHUPHO-CTEPKHEBBIX cucTeMax W ¢epmax. Pacyer mepemenieHuil y3i10B
Mexanuku. opmyna
hepMbI.
Makcgemna-Mopa
Onpenenenue Onpenenenue nepeMenieHui B 6aakax U paMax OT BHEIIHEH HArpy3KH
9 nepeMelenuii B 6ankax |Onpenenenne JTMHEHHBIX U YIJIOBBIX NEPEMEHICHMH B OalKax M IUIOCKHX
¥ paMax OT CHJIOBOH  |pamax 1o popmyne Makcsesna-Mopa. OnpeeneHue B3auMHbIX IMHEHHBIX U
Harpy3Ku YIJIOBBIX NTEPEMENICHUN.
Omnpenenenre nepeMenIeHH OT TEMIIEPATypPHOTO BO3ACUCTBUS U OT OCAIKU
Ornpenenenue orop
MepeMEILCHUH OT o "
10 Omnpenenenue mepeMeNIEHU OT TEMJIOBOIO BO3JACHCTBUS (M3MEHEHUE
TEMIIEpaTyPHOTO . .
-MIIepatyp Temreparypsl). OmnpenereHue MepeMelleHrid, BhI3BaHHBIX HEPABHOMEPHOU
BO3JICHCTBUS U OT OCAJKU .
0CaJIKOM OIOp U HETOYHOCTHIO U3TOTOBJICHHS 3JIEMEHTOB.
orop
Pacuer MeTo10M CHJI CTaTHYECKU HEOTPEIETUMBIX TUIOCKUX paM
Br160p OCHOBHOI1 CUCTEMBI U COCTaBJICHHE KAHOHUYECKUX YPAaBHEHUI MeTO/1a
Pacuyer cratuuecku
conpere N CWI TIPH pacyeTe Ha CHIOBYIO Harpy3ky. OmpenencHue Kod((OUIUEHTOB U
HEeoI JUMBIX pam .
el P cB0OOAHBIX uwieHOB. [locTpoeHue »mopsl MOMEHTOB B 33JaHHON CHCTEME.
14 METOAO0M CHUJI Ha
CHCTBIE CHIOBOM [TocTpoeHne SIOp TOMEPEUHBIX W MPOJOIBHBIX CWI. JledopmarimonHas
WCTBHE CUIIOBOI
A MIPOBEpKa U CTaTHUECKas IPOBEpKa paMbl. PacueT pam METOI0M CUJI C y4ETOM
Harpy3Ku .
Py cumMeTpuu. OrmpesiesieHus] TIePEeMENICHU B CTaTHYECKH HEOIPEIeTUMBbIX
pamax.
Pacuer miockux paM METOZ0M CHJI Ha TEMIIEPaTypPHOE BO3AEUCTBUE U OCA/IKY
Pacuer pam meToiom cui |OIOp
15 Ha TemriepaTrypHoe  |BBIOOp OCHOBHOM CHCTEMBI M COCTABIICHHE KAHOHUYECKMX YPABHEHUH METO1a
BO3JIEHCTBUE U OCAAKy |CHJI IIPH pacyeTe Ha TeMIIepaTypHoe Bo3ekcTBre. OnpeeneHne cBOOOTHBIX
orop YJI€HOB KAHOHUYECKUX YpaBHEHU. PacueT MeTo10M CHJl HA HEPABHOMEPHYIO
0CaJIKy Omop.
Pacuer mpocTpaHCTBEHHBIX paM METOIOM CHIL.
Pacuer cratnueckn  |BBIOOp OCHOBHO# CHCTEMBI M COCTaBIIEHNE KAHOHMYECKHUX YPaBHEHUI METOAa
16 |HEOMPEnETUMbBIX (depM ¥ [CHII A MPOCTPAHCTBEHHOM pambl. COCTaBICHHE M DEIIEHHE CHUCTEMEI
IPOCTPAaHCTBEHHBIX paM |KAHOHUYECKMX ypaBHeHMdA. IlocTpoenune smropel MOMEHTOB B 3aJaHHOM
METOJIOM CHJI cucteme. IlocTpoeHne HSmIOp TOMEPEUHBIX M TPOJOJBHBIX  CHIL
JledopmarimoHHas poBepKa U CTaTUYecKasi MPOBEPKa PaMbl.
Pacuer oauH pa3 KUHEMAaTMYECKH HEONPENETMMON pambl METOJ0M
Unes meTona N
y nepeMenieHu i
nepeMenieHu . .
OmnpeneneHue CTENMEHH KUHEMAaTHYECKOW HEOINpeAeTuMOCTH. BriOop
OcHOBHas cucTemMa u N .
17 OCHOBHOM cHCTeMBI MeToAa nepememeHnil. CocCTaBlIeHHE U PEIICHHE
KaHOHMYECKHE o
KaHOHMYECKoro ypaBHeHHs. [locTpoeHue >IIopbl MOMEHTOB B 3aJaHHOMN
ypaBHEHUS METO/A
. cucteme. [loctpoeHue 3mop MONEPEUHbIX U MPOJOJIBbHBIX cril. CTaTHyecKas
nepeMenieHu i
MPOBEPKA pacuera.
Pacuer paM MeToIoM gacqum IUIOCKHX PaM METOOM MEPEMELIEHHH Ha CHIIOBYIO HATPY3KY.
repemenenmii Ha acYeT OJMH M JBAK/bl KHHEMATHYECKH HEONPENCTUMON PaMbl METOZIOM
18 nepeMenieHuii. BpIOOp OCHOBHOW cucTeMbl. COCTaBIEHHE CHCTEMBI

JNIEUCTBUE CHIIOBOU
Harpy3ku

KaHOHMYECKHX ypaBHeHUl. OnpeneneHre KodQpPHUIUEHTOB U CBOOOIHBIX




yineHoB. [locTpoenue nsmrop ycwinii B 3agaHHON cucteme. [IpoBepku
peuenus. IIpumepsl pacuera paMm METOIOM IIEPEMEILICHUIA.

Pacuet pam meTogom
IepeMEIICHUN Ha

Pacuer ninockux pam METOJOM NepeMellieHnii Ha U3MEHEHUE TeMIepaTyphl U
0CaJIKy OIop
[Ipumep pacuera ouH pa3 KUHEMATUYECKU HEONPEICIMMON paMbl METOIOM

19 TeMIIepaTypHOe .
. MEepEMEIICHUI Ha M3MEHEHHe TemnepaTrypbl. lIpumep pacuera oauH pas
BO3JICUCTBHUE U OCATKY . N
KMHEMAaTUYECKU HEONPEAEIMMON paMbl METOJAOM IEPEMENICHUN Ha OCaAKy
010
p OIIOPBI.
Pacuer mniockoil paMbl METOIOM IEPEMEUIEHUH € YYE€TOM CUMMETpPUU
VYhpolieHnus npu pacyere N
pacyeTHON CXEMBI
paM MeTOo0M
20 - [Toctpoenue 3mrop U3rudAIKUX MOMEHTOB, IOTIEPEUHBIX U MPOJIOJIBHBIX CHII
nepemenieHuil. Pacuer
B KHHEMAaTUYECKH HEOINPEACIUMbIX CHMMETPUUYHBIX pamMax METOJ0M
MIPOCTPAHCTBEHHBIX paM .
repeMenieHu .
[Ipumepsl cocTaBieHUs] MATPUYHBIX YPAaBHEHHI METO/JA NEPEMEIICHUN IS
IUIOCKUX paMm
CocraBneHne MaTpull )KECTKOCTH, BEKTOPA Harpy3KH, MaTpULIbl UHJIEKCOB IS
CUCTEMBI CTEpKHEH IUIOCKOM paMbl. Pa3MelleHHe JOKalbHBIX MAaTpHIL
21 Marpuunas popMa  [KECTKOCTM U BEKTOPOB HArpy3Kd OTIEIbHBIX CTEpXHEW B INI0OANbHBIX
METO/1a MepEMEIIEHNH (MAaTpULIe U BEKTOPE HATPY3KU. YUET Y3JI0BOM HAarpy3Kd M OIOPHBIX CBS3EH B
cTepkHeBOM cucteMe. OmnpeneneHue y3JIOBBIX IMEpEMENICHUN U YCWIMM B
cucteme. [lpumepsl cocTaBieHUs MaTPUYHBIX YPAaBHEHUM U CHUCTEMBI
pa3pelarolux ypaBHeHHM 1715 TUIOCKOW paMbl € UCIIOJIb30BaHKEM Markaja.
Pacuer cTep:kHEBBIX CUCTEM METOJ0OM KOHEUHBIX 3JIEMEHTOB
CrepkHEBbIE KOHEUHBIE JI€MEHTHI (PepMbI U IUIOCKOM pambl. DPopmyna ams
MATPHUIIbI JKECTKOCTU CTEPKHEBOTO AJIEMEHTA IJIOCKOM paMbl, BBIYMCIICHUE
OcHOBHI pacueTa N
KO3(h(ULIMEHTOB  MaTpUIBl  >KecTKocTH. DopMupoBaHHE TIOOATBHOM
CTEP>KHEBBIX CUCTEM o
22 MaTpUIbl JKECTKOCTH M BEKTOpa HArpy3Ku i CTEPKHEBOM CHCTEMBI.
METO/I0M KOHEUYHBIX .
Martpuua npeoOpa3zoBaHus KOOpIUHAT. YUeT 3aJaHHBIX TPAHUYHBIX YCIOBHIA.
3JIEMEHTOB .
OmpenenieHne BHYTPEHHUX YCWIMH B CTEpXKHEBBIX djemeHTax. l[lopsmox
pacyera CTepKHEBOM CUCTEMbI METOJIOM KOHEUYHBIX 3JIEMEHTOB.
Beibop OCHOBHOII CHCTEMBI CMEIIAHHOTO METOJa U  COCTaBIICHUE
HNnesa cmemranHoro o
KaHOHMYECKUX YpaBHEHUH.
MeTojia. Beibop .
. Omnpenenenue ynciaa HEU3BECTHHIX U BBIOOP OCHOBHON CHCTEMBI CMEIIAaHHOTO
23 | OCHOBHO¥ CHCTEMBI H .
Merona.  CocraBineHWe  KaHOHWYECKUX  ypaBHeHUH.  Bwruucienue
KaHOHMYECKHE
k03¢ duUeHToB ¥ CBOOOAHBIX WieHOB. [locTpoeHHe pe3ynbTUPYIOIIUX SITIOP.
ypaBHEHUS
Pacuer miockux v MpoCTPaHCTBEHHBIX PaM CMEIIAHHBIM METO0M
Pacuer paM cMenianHbiM |BBIOOpD  OCHOBHOM ~ CHCTEMBI CMEHIAHHOTO METOJA JUId IUIOCKOH M
24 | meromoM Ha nelicTBue [MpocTpaHCTBEHHOM pambl. CocTaBieHHME KAaHOHUYECKUX  YPABHEHMH.
CHUJIOBOM Harpy3ku  |Berumcnenne xo>dguumuenToB M cBOOOAHBIX uieHOB. IlocTpoenue
PE3YIABTUPYIOMINX AIIOP BHYTPEHHUX YCHITHI.
Pacuer cucrem ¢ oJ1HOH CTeNEeHBbIO CBOOOABI HA CBOOOHBIC M BHIHYK/ICHHBIE
KoseOaHus
Ompenenenne KpyroBoi 4aCTOTHI CBOOOTHBIX KOJIEOAHUN CHUCTEMBI C OTHOU
CBobOoiHbIE U CTemeHbpto cBoOOABI. OmpeseneHue CTENEeHH CBOOOJBI TOUEYHBIX Macc.
BBIHYKJICHHbIE Onpenenenre MOAATIMBOCTA PACUYETHOM CXeMbl. BhiunciieHMe KpyroBou
27 KoJIeOaHUs CUCTEM C  [4acTOTHI, Mepuoja KoyiebaHWi, dYacTOThl KoyeOaHuil. BoIHYXIeHHBIC

OJTHOM CTEIEHBIO
CBOOOIBI

KOJIeOaHUsI CUCTEM C OJTHOM CTETEeHbI0 CBOOOIBI. [TocTpoeHne quHaMudecKoin
SMIOPBI U3TUOAIOIIUX MOMEHTOB OT BHUOpPAlIMOHHOW HArpy3Kd B CHUCTEME C
OIHOW  cTemeHb0  cBOOOAbLL.  Mcrosnp3oBanue TUHAMHYECKOTO
kod¢dulreHTa 1 KAHOHUYECKOTO YPaBHEHHUS JIJISl aMIUTUTYAbI HHEPIIUOHHON
CHUJIBL.




CBoOOIHBIE U
BLIHy)KI[eHHBIe

Pacuer cucreM ¢ HECKOJNBKUMH CTETICHSAMH CBOOOIBI Ha CBOOOTHBIE U
BBIHYKACHHBIC KOHGGaHI/IH

Omnpenenenne 4actor U (GopM CBOOOIHBIX KOJIEOAHWW CHUCTEMBI C JBYMsI
creneHsMu cBoOoabl. OrmpenesieHue CTeneHu CBOOOIBI COCPEIOTOUYEHHBIX
Mmacc. CocTaBlieHHE ONPEIeNIUTENs YacTOT. BhlnciieHne 4acToT U epruoioB

28 KOJIeOaHUs CHCTEM ¢ |cBOOOIMHBIX — KoseOanuil. Iloctpoenne rmaBHBIX (opM  KoJeOaHMIA.
HECKOJIbKUMH CTeNeHsAMH |[lMuHaMHuecKuil pacyeT IUIOCKOM paMbl Ha BHOpALMOHHYIO Harpysky.
cBOOO/IbI CocraBiieHHEe U pelIeHWE KAHOHUYECKMX YPaBHEHHUH JUISI aMIUIUTY]
MHEPLUOHHBIX CWJI NpU JeficTBUM BUOpanMOHHOM Harpysku. IloctpoeHue
JUHAMUYECKOH SMIOpbl M3rMOaroIUX MOMEHTOB M (DOPMBI BBIHYKAECHHBIX
KOJ1eOaHuH.
OmnpezeneHue 4acTOT CBOOOJHBIX KOJI€OaHUH CUMMETPUYHBIX CUCTEM
YTIpOLIEHH Ipu Paznoxenune konebGaHWi CHUMMETPUYHOM CHUCTEMbl Ha CHMMETPUYHYIO U
29 pelieHuy 3a1a4y "
KOCOCUMMETpHUHYIO (Gopmbl. OnpezeneHue 4acToT CBOOOIHBIX KoseOaHun
FIHAMHKH CUMMETPUYHOMN IIJIOCKON paMBbl.
OcHoBuble ousATHS. |OCHOBHBIEC IOHATHS. CTaTHYECKUH CIIOCOO pacueTa Ha YCTOHYNBOCTb.
Crartuyeckuii meron |OnpeneseHne KpUTHYECKOM CHJIBI Ha OCHOBE CTATUYECKOIO KPHUTEpUS.
30 pacuera Ha Pemenne 3amay omnpenesieHHsT KPUTHYECKOW CWIIBI JJII CUCTEM C OIHOM
YCTOHYMBOCTh CTEIEHbIO CBOOO/IBI.
Pacuyer nockoii paMbl Ha yCTOHYMBOCTb METOJIOM IIEPEMEILEHUIN
Boe160p ocHOBHO# cuctembl. OTHOCHUTEIbHBIE KECTKOCTH M KPUTHUECKUE
Pacuer pam Ha IapaMerTpsl Uil CKaTblX cToeK. COCTaBI€HHE YpaBHEHMs YCTOWUYMBOCTH.
31 | ycroituuBocTs B popme |OnpeneneHne peakuui B CBA3AX OCHOBHOM cHcTeMbl. Perienne ypaBHeHHsA
METOJIa IEPEMELEHUI  [yCTOMYMBOCTH cr1ocoOOM noj0opa KopHs. Mcnonab3oBaHue IporpaMmbl JUis
pacdera paM Ha yCTOMYMBOCTb.BBIYMCIIEHNE KPUTHYECKUX CHJI U PACYETHBIX
JUIMH CXKaTbIX CTEPIKHEN.
JluHaMU9eCKuil U Onpenenenre KpUTUYECKUX CHUJI JUISI CTEPHKHEBBIX CUCTEM DHEPreTUUYECKUM
32 9HEPreTU4EeCKU METO bl [METOIOM
pacuera Ha Pemenne 3amady 1o ONpEeNeNeHUIO KPUTHMYECKUX CHII I OTACIIBHBIX
YCTONYMBOCTH CTEPXKHEHN U MPOCTEHIINX PaM YHEPTrETHYECKUM METOI0OM
O6mme monoxenus. |PemeHne 3a1a4 u3ruda npsMOyroibHbIX TUIACTHH
33 Paspermaroriue DOnemeHTapHble cilydyau u3ruba miuacTuH. PemieHue npsiMoil u oOpaTHOM
ypaBHeHHs u3ruba  [3a1a4u u3ruba nuactuH. O pacuere OPTOTPONHBIX IUIACTUH U IUIACTHH Ha
TOHKHUX IJIACTHH YIIPYTOM OCHOBaHUH
Pemenue 3aa4 n3ruda miacTUH NpuOIMKEHHBIMU METOIAMU
Pacuer mnnacTMH METOIOM KOHEUYHBIX pa3HocTed. KOHEYHO-pa3HOCTHBIN
ITocTaHOBKM M METOABLI |onepaTop Au(QepeHINaIbHOr0 ypaBHeHHs U3ruba. YueT TIpaHUYHBIX
34 | pemenus 3amad u3rnba |yciaoBuUil. Beruncienne BHyTpEHHUX yCHIIMHI 1 HanpsbkeHuil. Meton byOHoBa
IJIACTHH — Tanepkuna. OcHOBHblE TOJNOXKEHUs MeToAa. basucHble QyHKIUH.
BapuannoHHO-pa3HOCTHBIM MeTOJ. Pa3HOCTHBIN omepaTtop BapHAlMOHHOIO
ypaBHeHus. Meron Purna — TuMolieHko.
Pacuer niacTH METOJIOM KOHEYHBIX JIEMEHTOB
35 Pacaer niut Meronom Pacyer mauTel METOZOM KOHEYHBIX 3JIEMEHTOB C MOMOILIBIO IPOrPaMMHO-
KOHCHHBIX SJIEMCHTOB | rqpicimenbHbIX CPENCTB
Pacuer Tonkux nosorux |[IpubmrkeHHoOe perieHue 3a1a4 Teopun 000JI04YeK
obomouek. O0mue Pacuet o60m0uek ¢ ucnonp3zoBanueM [IBK "SCAD" unu "LIRA". PacueTHas
37 | cBemeHUs O UMCIIEHHBIX |CXeéMa O000JIOYKH. 3aJlaHue CHCTEMBbl KOOPAWHAT, YPaBHEHHS MOBEPXHOCTH
METOJIax pacyeTa 0007109KH, TPAaHUYHBIX yCIoBUH. Harpyska u mpoBeieHre pacuera.
oboouek
[IpuMeHeHne MeTO1a KOHEUHBIX 3JIEMEHTOB K pacyeTy 000JI0ueK.
[Ipumenenne merona  ([Iposenenue pacuera obonouku B [IBK "SCAD Office" wm "Jlupa- CATIP".
38 | KOHEYHBIX 2JIEMEHTOB K (Co3nanue MOBEPXHOCTU 00O0JIOYKH, TeHEepaIisi KOHEYHO- 3JIEMEHTHON CeTKH.

pacdety 06009eK

3a/laHue TpaHUYHbIX YCIIOBHH, Harpy3Ka.




[TpoBenenue pacuera. M3ydeHne TeOpeTHIECKOTO MaTepraa o TeMe.

5.3. JJaGoparopHbie pabOThI

HaumenoBanue paznena

No
o/ | TeMEl J1a00paTOPHBIX HaumenoBanwue u conepkanue J1ad0opaTOpHBIX padoT
paboT
OrnpezerieHne epeMeNIeHui B MIaPHUPHO-CTEPIKHEBOM CUCTEME OIBITHBIM
Onpenenenne
N MyTeM U aHATUTUYECKH
nepeMenieHui B 0ankax . N
9 . |Onpenenenne nepeMemeHni B MAPHUPHO-CTEPIKHEBOH CHCTEME ONBITHBIM
1 pamax OT CHUJIOBOMU
nyreMm. CpaBHEHHUE MOJTYYEHHBIX PE3YJIHTATOB C AHAIMTUYECKUM PELICHUEM.
Harpy3Kku
Pacuer mockoil pamMbl METOJOM KOHEUHBIX 3JEMEHTOB C IOMOIIBIO
OcHOBBI pacueTa MIPOTrPaMMHO-BBIYHCIUTEIHHBIX CPEJICTB
29 CTEP)KHEBBLIX CUCTEM |BBOJ pacyeTHOM CXEMBI M MCXOJAHBIX JAHHBIX JUIA BBIIOJHEHHs pacyera

METOA0M KOHCYHBIX
9JICMCHTOB

IUIOCKOM  paMbl  METOAOM  KOHEUYHBIX  JJEMEHTOB C  IIOMOUIBIO
BBIYMCIIUTEIILHOM IporpaMMel. [IpoBenenue pacyera U aHaJIM3 IOJTYyYEHHBIX
pe3yNbTaToB.

5.4. CamocTosrenpHas paboTta o

Oyuaromuxcs

Ne | HanmenoBanue pazneina .
ConeprxaHue caMOCTOATEIIbHOM paboThI
/0 | JUCHUIUIMHBI U TEMBI
PacuerHas cxema u ee KHHEMAaTUYECKUI aHAIN3
PacueTrHble cxeMbl PacyerHas cxema coopyxeHHs U e€ 3ieMeHThl. KuHemarnueckuil aHanus
1 COOPYKEHHI, UX pacueTHbIX cxeM. Ctenenb cB000O 6. HeoOx0qmmoe 1 JoCTaTouHOE YCIOBHE
KMHEMAaTUYECKUI aHaIu3 [TEOMETPUYECKON HEU3MEHseMOCTU. M3ydyeHne TeopeTudeckoro Marepuasia
110 TEME.
3amauya 1.1. OnpeneneHue BHYTPEHHUX YCWIMM B IIAPHUPHO-KOHCOJBHOM
Oaike
Kunemarndeckuil aHain3 3aJaHHOW CHUCTEMBI M TOCTPOEHHE MO3TAXHOU
MHoronposeTHbie CXEMBbI HIAPHUPHO-KOHCOIbHOU Oanku. OnpeseneHne peakiuu B CBA3SX OT
2 | MapHUPHO-KOHCOJbHBIE [3alaHHOM HArpy3KM M IPOBEPKa IMPAaBHIIBHOCTU OINPEICIEHHsS OIOPHBIX
Oayku peaKuMii Mo YCIOBHUIO pPAaBHOBECHs BceW pacueTHO cxembl. [loctpoeHne
SMIOPHl  MOMEPEeYHBIX CWJI W M3rubaommx MoMeHToB. [IpoBepka
IIPaBUJIBHOCTH IIOCTPOEHHsI DJHIOp BHYTPEHHHUX Yycuinuid. H3ydenue
TEOPETUUECKOr0 MaTepuaia 1o TeMe.
3anaua 1.2. Onpenenenne BHyTPEHHUX YCUIIUN B MHOTOJJUCKOBOM pame
Kunemarndeckuil aHanus 3alaHHOM cxembl pambl. OnpesiesieHne peakunii B
Muoromckosse OTOPHBIX CBS3SX OT JEWCTBHUS 3alaHHOM Harpy3ku. PacKpbITh 3aMKHYTBIN
3 | STCPKHCBBIC CHCTCMBL. KoHTYyp. IlocTpouTs 5miopsl HU3rHOArOIIMX MOMEHTOB, IONEPEYHBIX U
TpexmapHupHBIE paMbl U
IIPOJIONIBHBIX CHII. IIpoBepka MpaBUIBHOCTH IMOCTPOCHHMS JIIOP BHYTPEHHUX
aprut YCHJIMI IO YCIIOBUSIM PAaBHOBECHS Y3JI0B pambl. M3ydeHHE TEOpEeTHYECKOIro
MaTepHuaa 1o Teme.
3anaua 1.3. Onpenenenne ycuiIuil B CTEpKHIX 0aT0YHON (epMbl
AHaian3 TreoMeTpUYEeCKOW HEU3MEHSIEMOCTH 3a/laHHOM CcXeMbl (PepMBl.
Craruyecku OnpeneneHue ONOPHBIX pEAaKIMM W YCWINH B CTEPXKHAX 3aJaHHBIX
4 | ompenmenuMble TUIOCKHE |TAHEICH,0T JNEHCTBUSA BEPTUKANBHOW Harpys3ku. IIpoBepka mpaBHIBHOCTBH
bepMsI OTIpeNieNIeHUs] YCWJIMKA IO YCIIOBHUSIM PAaBHOBECHS BBIPE3aHHOIO y3ia JH00
oTceyeHHOU yacTu (¢epmbl. M3yueHne TeopeTnueckoro Mmarepuania rno TeMe.
3anaua 1.4. PacueT mapHUpPHO-KOHCOJIBbHOM OaJIKi Ha MOABMKHYIO Harpy3Ky
JIunvu Bausaus peakuuii |[locTpoenne TMHMI BIMSHMS OJHOM U3 ONOPHBIX PEAKIMH W BHYTPEHHUX
5 | ¥ BHYTPEHHMX YCHIIMiA B |[yCHIMH B 3a[JaHHOM CEYEHUH MHOIOIPOJIETHON MIAPHUPHO-KOHCOIbHOM

Oankax ¥ pamax

Oanku. V3ydeHne TeopeTHIeCKOro MaTepraa o TeMe.




OnpeneneHue peakuui u

3amaua 1.4. PacueT mrapHUpPHO-KOHCOJIBLHON OAJIKU Ha TOJIBIXKHYIO Harpy3Ky
HaXO)K,Z[GHI/Ie IO JIMHUSAM BJIMAHUS BCIIMYUH PCAKIUN U BHYTPCHHUX yCI/IJII/Iﬁ
OT 3aJaHHOW HEMOABM)XHOMW HAarpy3kd, a TakkKe MaKCUMalbHBIX U

6 | BHYTpEHHHUX yCHJIMU 1O |MUHMMAJbHBIX 3HAYEHUM PEAKUMHM M BHYTPEHHHMX YCHIUH OT 3aJaHHOM
JIMHUAM BIIHSHUS NOJBMKHOM  HAarpy3ku (CUCTEMBl  CBA3aHHBIX Ipy30B). l3yueHue
TEOPETUUECKOI0 MaTepuaa 1o TeMe.
Jlunun Biustaus yeunuii ([locTpoenye TuHUI BIMAHUA B IIIOCKUX (hepMax
7 B CTEpPKHAX IIockUX |IIOCTpOoeHHE JMHMM BIMAHMA pEaKUMd M yCHIMH B IUIOCKHX (epmax.
depm N3ydeHne TeopeTHueckoro MaTepuara 1o TemMe.
AHanUTHYECKOE OIpPENEICHUE IEPEMEIIEHUN B LIAPHUPHO-CTEPKHEBOU
OcCHOBHbIE IPUHLUIIBI U
., |cucteme
TEOPEMBI CTPOUTEBHON .
8 OnpeneneHne nepeMenIcHU B INAPHUPHO-CTEP)KHEBBIX CHUCTEMAax IIpU
MexaHuku. ®opmyna . o
JeWCTBUU CWJIOBOW Harpy3ku mo ¢opmyne Makcsemia-Mopa. M3ydyenue
Makcgemna-Mopa
TEOPETUYECKOr0 MaTEpHaa 10 TEME.
0 3agayva 1.5. Onpenenenrie nepeMenieHrii B MHOTOJAMCKOBOM pame
npeeieHue u
peael Omnpenenenre TOpU30OHTAIBHBIX U BEPTUKAIBHBIX NEPEMEIIEHUH OCHOBHBIX
nepeMeleHui B 6amkax . . .
9 .. |y3710B pacueTHON cXxeMbl MHOIOJJMCKOBOM pamMbl, paCCYMTaHHOMN HA 3aJaHHYIO
U paMax OT CHJIOBOM .
Harpy3ky B 3amaue 1.2. Iloctpoenume neOpMHpPOBAHHOW CXEMBI pPaMBI.
Harpysku
pYy N3ydyeHne TeopeTH4ecKOro MaTepuaa 1o Teme.
Onpenenenue Onpenenenne nepeMenieHU OT TEMIIEPATYPHOTO BO3AEUCTBUSA U OT OCAIKU
IIEPEMELICHUH OT ornop
10 TEMIIEPATYPHOTO Omnpenenenne mepeMEIIeHU OT TEIUIOBOIO BO3ICHCTBHS U OCaIKU OIIOP.
BO3JEHCTBUSA U OT ocaaku|3ydeHne TeOpeTHYECKOro MaTepraia 1o TeMe.
O1op
Craruuecku OcHoBHasl cucTeMa U KAHOHUYECKUE YPaBHEHMSI METO/A CUIT
13 HEOIIPEETUMBIE OmnpeneneHue CTENEHW CTaTMYECKOW HeoIpenenéHHOCTH. BpiOop ocHOBHOM
CHCTEMBI, X CBOMCTBA. |CHCTEMBI U COCTAaBJIICHUE KAHOHUYECKUX YpaBHEHHH Mmerona cuil. M3ydyenue
Wnes MmeTona cui TEOPETUYECKOI0 MaTEPHaIa 110 TEME.
3amaya 2.1. PacueTr IuIOCKOM CTaTUYECKH HEONPEAECTUMOM paMbl METOAOM
Pacuer ctatnueckn  |cui. 3amava 2.2. OnpeneneHne nepeMenieHnil B CTAaTHYECKH HEOTIPEASIUMON
HEOIPEACINMBIX paM  |paMe
14 METOJIOM CHJI Ha [TocTpoenue amrop N3rudAOIKUX MOMEHTOB, IOTIEPEUHBIX U TPOJIOJIBHBIX CHII
JEHCTBHE CUJIOBOM  [B CTAaTMYECKH HEONPENEIIMMOM pamMe OT 3aJaHHOW CHJIOBOM Harpys3kH.
Harpy3Ku Onpenenenus nepeMeleHui B CTaTUYECKU Heolpenenumon pame. M3zydenne
TEOPETUYECKOr0 MaTEpHaa 10 TEME.
3amaga 2.3. Pacder craTM4ecKM HEONpPENEIMMOM paMbl METOAOM CHJI Ha
Pacuer pam meronoMm cuin
0CaJIKy OIop
Ha TeMIlepaTypHOe
15 . ITocTpoenue 31mop U3rudAUIMX MOMEHTOB, TONIEPEYHBIX U MPOJIOIBHBIX CHIT
BO3JIEHCTBUE U OCAZIKY .
B CTAaTUYECKH HEOINpEeAEeTUMON pamMe OT OcCaAKu oOmnopsl. HM3yueHue
()]
P TEOPETUYECKOI0 MaTEPHaIa 110 TEME.
Pacuer cratuyecku HeompeAeaMMbIX (epM U TPOCTPAHCTBEHHBIX pam
Pacyer ctaTHdeckd  [METOIOM CHIL
16 | HEOMPEaETUMBIX ¢depm u |OnpeneneHue  CTENEHM  CTaTMYECKOM  HEONpENeNIuMocTH  (GepM |
IPOCTPAHCTBEHHBIX PaM [IPOCTPAHCTBEHHBIX paM. BbIOOp OCHOBHOW CHCTEMBI M COCTABJIEHHE
METOIOM CHII KaHOHMYECKHX ypaBHEHHH. OCOOEHHOCTH pacyeTa MPOCTPAHCTBEHHBIX pam
METOJIOM cuJl. MI3yueHue TeopeTuyecKkoro Marepraia mo TeMe.
3anava 3.1. PacueT miockoil paMbl METOJIOM NEPEMELIEHUI B KAHOHUYECKON
Pacuer pam meTogoM  |(popme
18 nepeMenieHni Ha [TocTpoenue 31mop U3rudAOLIMX MOMEHTOB, TOTIEPEYHBIX U MTPOJIOIBHBIX CHIT

NENCTBUE CHUIIOBON
Harpy3ku

B KMHEMAaTHU4ECKU HEOIPEAEINMON paMe, UCIIOJIb3ysl METO/ NIEPEMEIICHUH B
KaHOHHMYecKo popme. M3yueHne TeopeTHueckoro Marepuaa o Teme.




Pacuet pam meTogom
MEepEMEILICHUN Ha

[TocTpoeHue »smiO0p BHYTPEHHHX YCWIMA B pamMax Ha TeMIepaTypHOE
BO3JEHUCTBUE U OCATKY OIIOP
[Toctpoenue 3mrop N3rudAIOIKUX MOMEHTOB, TIOTIEPEUHBIX U MPOIOJIBHBIX CHIT

19 TeMIIepaTypHOe .
. B KHMHEMAaTHYE€CKH HEONpPEACNMMbIX paMax METOJOM MEepeMEeIleHU Ha
BO3JICUCTBUE U OCAIKY
W3MEHEHUE TeMIepaTypbl U Ha ocaaky omop. V3ydeHue TeopeTH4ecKoro
o110
p Marepuasa 1o TeMe.
Pacuer nmpocTpaHCTBEHHBIX paM METOI0M IepeMEIICHHMA
VYipoliueHus npu pacdere pOCTb P a p
AM METOOM [TocTpoenue amrop U3rKOAOIIUX MOMEHTOB, TIOTIEPEYHBIX U MPOJIOJIBHBIX CHII
20 P . B IPOCTPAHCTBEHHOM pame MeTogoM  mepememeHuil. M3yuyenue
nepemenieHui. Pacuer
TEOPETUUECKOr0 MaTeprasa o TeMe.
MIPOCTPAHCTBEHHBIX PaM
3agaya 3.2. PacyeT MmJIOCKOW pamMbl METOJOM MEpPEMENICHUA B MATPUYHOU
dbopme
OnpeneneHue yrioBbIX U JIMHEMHBIX IEpPEMEIIEHUN Y3J10B, a Takke
BHYTPEHHUX YCHUJIUN B CTEPXKHSIX 3aJaHHOM CXEMbl paMbl. C TMOMOIIBIO
MaTpUYHOTO METOoJla MepeMelleHuid. PacueT pambl BBINOIHUTH MaTPUYHBIM
Marpuunas popma % .
21 . |Meromom mepemerenuii B BhrumciuTenbHoM cpene Mathcad. IomyueHHbie
MeTO/1a TIepeMeIICHHIA .
PE3yNbTaThl CPABHUTH C PE3yJIbTaTaMU pacueTa pamMbl METOJIOM MepeMenIeHUI
B KaHOHHMYECKOH (opme (3amaua 3.1). Mcnonw3ys HalieHHBIC 3HAYCHUS
BHYTPEHHUX YCWJINN U y3JIOBBIX MEPEMEIIECHUI, TOCTPOUTH SIIOPHI YCHIIUN U
nehOpMUPOBAHHYIO CXeMYy paMbl. M3ydeHue TeopeTudeckoro mMarepuaia mno
TeMe.
3agada 3.3. Pacuer Ij10CKOM pamMbl METOJIOM KOHEYHBIX 3JIEMEHTOB
3ajaHue pacyeTHOM CXEMBI U MIPOBEJICHUE pacueTa MIOCKOW paMbl METOIOM
KOHEYHBIX 3JIEMEHTOB C MOMOIIbIO BBIUYMCIUTEIBHONW MPOrpaMMbl. AHaIu3
OcHoBBI pacueTa N
MOJTYYEHHBIX PE3yJIbTAaTOB M CPaBHEHUE MX C pe3yibTaTaMu pacyeTa JaHHOM
CTEP)KHEBBIX CUCTEM L M
22 pambl METOJIOM TepeMelleHu B kKaHoHWYeckoil (opme (3amada 3.1) u B
METO/I0M KOHEUYHBIX .

S EMEHTOR MatpuuHOil (hopme (3amada 3.2). BwIBOg W TpencTaBIICHHE PE3yIbTaTOB
pacuera pambl B rpaduyeckoM Buae (3MIOPHI YCUIUH, AePOpPMUPOBAHHOMN
cxembl). M3ydeHue TeopeTuyeckoro Marepuaia 1mo TeMe.

Pacuer ctaTudecku HeonpeneTUMbIX CUCTEM CMEIIaHHBIM METOI0M
Wnes cMemangHoro  |AHalu3 CTENEHEH CTaTMYeCKOM M KUHEMAaTUYECKOM HEeONpeneIuMOCTH
Meronaa. Beidbop CHUCTEMBI B II€JIOM M €€ yacTed. BriOOp palroHambHOrO METOJla pacyeTa.
23 | ocHoBHOU cucteMbl 1 |OCHOBHasg cucteMa cmemaHHoro weroja. CocTaBieHHE KaHOHHMYECKUX
KaHOHWYECKHUE ypaBHeHUN. Bpraucnenne KodhPUIMEHTOB W CBOOOJHBIX  YJICHOB.
ypaBHEHUS [TocTpoenue pE3yNbTUPYIOLLIEH SMIOPbI MOMEHTOB. N3yuenne
TEOPETHYECKOTO MaTepHaia o Teme.
[IpuMeHeHne cMeNIaHHOTO METOA K PAcUeTy IIIOCKUX U MPOCTPAHCTBEHHBIX
pam
Pacuer pam cMemanHbM |BEIOOp OCHOBHOH CHCTEMBI CMEIIAHHOIO METOJa MPU pacyeTe IUIOCKUX H
24 | MeromoM Ha JelcTBHE |IPOCTpaHCTBEHHBIX paM. (CocTaBieHWE  KAaHOHWYECKMX  yYpPaBHEHMWII.
cwioBoit Harpy3ku  ([locTpoeHue pe3synbTHPYIOIMUX 3MI0P U3rHOAIOIIUX MOMEHTOB, IONEPEUHBIX
Y TIPOJIOJTBHBIX CHII. MI3ydeHne TeopeTuueckoro MaTepuania mo TeMe.
CB0OOIHBIC M BEIHYK/ICHHBIE KOJIEOAHUsI CUCTEM C OJTHOM CTETIEHBIO CBOOO B
CBoboHBIC U OcCHOBHBIE TIOHATUS JUHAMHUKHA COOpYKeHUU. CBOOO/IHBIE U BBIHYKCHHBIC
BBIHYXK/ICHHBIE KoJIeOaHusl CHCTEM C OJIHOM CTENEeHbI0 CBOOObI. M3yueHne TeopeTHIecKoro
27 KoJIeOaHMs CUCTEM ¢ |Marepuasia 1o Teme. PemieHue 3amad pacuera CUCTEM C OJIHOW CTENEHBIO
OJIHOM CTEMEHbIO cBO0OO/IBI HA CBOOOTHBIC U BBIHYXICHHBIE KOJEOaHMUS.
CBOOOIBI
CBOGOIHBIE 1 3amaya 4.1. JluHaMu4eckui pacueT IJIOCKOH pamMbl Ha BUOPALMOHHYIO
28

BBIHYXJICHHBIC

Harpysky




KOJIEOAHUS CUCTEM C
HECKOJIbKMMU CTEIMCHSIMU
cBOOOBI

Omnpenenenue yucia CTerneHeil cB000 bl COCPEIOTOUCHHBIX MacC 3aJaHHOM
pacdeTtHo# cxembl. OnpeneneHre KodpGUIIMEHTOB U COCTABJICHNUE YPaBHEHUS
9acTOT B YMCIeHHOM Buje. OnpeneneHne KOpHEH 4acTOTHOTO YpaBHEHHS U
MPOBEpPKa MPABWIBHOCTH €ro pemieHus. OmnpeneneHne 4acTOT U TEPUOIOB
CBOOOHBIX KoJieOanuii. CocTaBiieHUE B 0OIIEM BUJIE CUCTEMbI KAHOHUYECKHUX
yYpaBHEHUN JUIS ONPEICICHUS aMIUTUTYAHBIX 3HAYCHHA MHEPIIMOHHBIX CHII
NPUMEHUTEIIPHO K 3alaHHOM pacdyeTHo cxeme. OnpeieneHue TIIaBHBIX
K03 (HUIIMEHTOB ¥ CBOOOJHBIX WICHBI CUCTEMbl KAHOHUYCCKUX YPABHCHHIA.
W3 penieHusi cUCTEMBI OINPEIESIIUTh aMILUIUTYIHBIC 3HAYCHUS MHEPIUOHHBIX
cwi. [TocTpouTh IMHAMHYECKYIO SMIOPY U3TUOAFOIUX MOMEHTOB.

Ynpouienus npu

Hcnonb30BaHre cCMMMETpUU B 3aJja4ax AuHaMuKu. [IpubnrkenHbie criocoob
OTIpe/IeNICHUS] YaCTOT CBOOOTHBIX KOJICOaHMIA
Hcnonb30BaHWe CHUMMETPUU pacYeTHOM CXeMbl B 3aJadyax JUHAMUKH.

29 pelIeHn! 3a1a9 .
[TpuGnuxeHHbIe CIOCOOBI OINpENEeNIeHUs 4YacTOT CBOOOJHBIX KOJEOaHU.
VHAMHKU .
A Bpennoe Bo3zaeiicTBre BUOpAIK U MEPHI IO €r0 CHIXKEHHUIO.
N3ydenue TeopeTnueckoro Matepuaia mno teme. Pemenue 3aaay.
OcHoBuble ousATHs.  |OcHOBHBIE TOHATHS. CTaTUYECKHH CITOCO0 pacdyeTa Ha yCTOWYHUBOCTD.
30 Cratuyeckuii meron |CTaTudeckuii crioco0 pacyera Ha YCTOWYUBOCTbD.
pacuera Ha N3ydenue Teopernueckoro Marepuaia no teme. OnpezaeneHue KpUTUIECKon
YCTOWYHBOCTH CHJIBI JIJISl CHCTEM C OJTHOM CTENEHbIO0 CBOOOIBI.
3anaya 4.2. Pacyer maockoi paMbl Ha yCTOMYMBOCTh METOJIOM IIEPEMEILICHUI
Br160p ocHOBHOI cucteMbl MeToa nepeMenieHnil. CoctaBiieHue ypaBHEHUs
ycroitunBocTd B o0mem Buje. [locTtpoeHre B OCHOBHOM cHUCTEME SIIOPHI
Pacuer pam Ha W3rUOAOIIMX MOMCHTOB OT €JIMHHYHBIX CMEIICHWN I10 HaIpaBJICHUSM
YeT paM H N .
. P BBEJICHHBIX  JIONOJIHUTENBHBIX  CBA3ed. OmpeneneHue  peakuuii B
31 | ycroituuBocTh B popme .
. |OTIONHUTENBHBIX CBA3SAX OT 3aJaHHBIX €IUHUYHBIX CMEIICHUN U peIIeHue
METO/1a IIepeMEIICHU .
ypaBHEHHUS YCTOWYUBOCTH IyTEM IM0AOOpa HAUMEHBIIET0 KPUTHYECKOTO
napamerpa. OnpeneneHue KpUTHUECKUX CHJI U pacueTHBIE JUIMHBI Ui BCEX
CKaTbIX CTOEK PACUETHOM CXEMBbI
JAnHaMu4Ieckui u OrnpenenieHne KPUTUUECKOU CUITBI SHEPTETHUYECKUM METOJIOM
39 SHepreTuueckuii MeTo sl [M3yueHne reopeTnyeckoro Marepuana 1o reme. OnpeneneHue KpUTHYECKHX
pacuera Ha CHJI JIJISl CTEP’KHEH U MPOCTHIX paM SHEPTETHUECKUM METOJIOM.
YCTOMYUBOCTh
Oo6mue nonoxkenusi.  (OCHOBHBIE ypaBHEHUS N3THOA TOHKUX MJIACTHH
33 Pa3pemaromue Hubdepennmranbioe ypaBHEHHE H3rMba TUTACTUHBL. 3a/laHue TPAHUYHBIX
ypaBHeHUs u3ruba  |ycnoBuid. 3yueHue TeopeTnyeckoro Marepuaia 1no TeMe.
TOHKHX TIJIACTHH
3amaua 5.1. PacueTr n3rubaemMoi mINUThHI YUCIEHHLIMHA METOAAMU
MeTtoas1 TpuOIMKEHHOTO peteHus qud depeHInaIbLHOT0 YpaBHEHHS 3ruoa.
ITocTaHOBKM M METOIEI o
Pacuer mimTEI METOMOM KOHEUHBIX pPa3HOCTEH Ha pa3HBIX CEeTKax.
34 | pemenus 3amay u3ruda
[Toctpoenue rpaduKoB CXOAUMOCTH PEIICHUS ISl MPOTHOa M M3TUOAIOIIIX
TIJIACTUH
MOMEHTOB B IUTUTE. BapuarmoHHbie METOIBI pelieHus 3a7a4 U3rn0a IIacTHH.
N3yuenune TeopeTnueckoro Marepuana no TeMe.
3anaga 5.1. Pacuer usrub6aeMoi miMThl YUCICHHBIMA METO/IaMU
Pacuer mnuTHI METOMOM KOHEYHBIX OJJIEMEHTOB Ha pPa3HBIX CETKaXx.
[Toctpoenue rpaduKoB CXOAUMOCTH PEIICHUS ISl MPOTHOa U M3TUOAIOIIIX
Pacuer mymT MeTooM N
35 MOMEHTOB B IIuTe. CpaBHUTEIBHBIN aHAIN3 PE3yJIbTAaTOB, MOTydYeHHbIX MKP
KOHEUHBIX 3JIEMEHTOB
n MKD. BbiBOAbl 1O MPUMEHEHHUIO YHUCJIEHHBIX METOJOB IJisi pacyera
n3rudaeMon nThl. M3yueHne TeopeTHYecKoro MaTepuaa 1mo TeMe.
36 | O6uwe nonoxenus o |OOIIME NONOKEHHS O pacdeTe TOHKUX obonouek. Jlebopmannu u ycumus




pacudere TOHKHX
obosouek. YacTHBIE
TEOPUU pacdeTa TOHKUX
000JI0UEK

B TOHKUX 000JI0YKaX

OcHoBHBIEC TIOHATHUSA U ompeneneHus obonouek. Knaccupukanus obomouex.
Omnucanue noBepxHocTu. KpuBonuHeliHas cucteMa koopauHat. Jledhopmarym
U ycuiIusi B TOHKUX oOojoukax. CBs3b HamnpsHKEHUH C BHYTPEHHUMHU
ycuuaMy. YacTHbIE TEOPUU pacdeTa TOHKUX 000I0YeK.

Pacuer TOHKHX MOJIOTHX
o0omouek. O0mme

Pacuyer 00osouek ¢ momomsio [IBK "SCAD" wiau "LIRA"
[Mpumenenne [IBK mis pacdera obGomouek. PacuerHas cxema 00OJOYKH,

37 | cBemeHUs O YMCICHHBIX |ypaBHEHHE IIOBEPXHOCTH OO0OJOYKH, TPAaHUYHBIX yciaoBuwi. Harpyska wu
METOJIaX pacyera MpoBeJieHUE pacuera. M3yueHne TeopeTHuecKoro MaTepuana mo TeMe.
000104EK
3amaua 5.2. Pacuer mooroi 000I04KM METOIOM KOHEYHEIX 3JIEMEHTOB
Pacuer 060504kn MeTooMm koHeuHbIX 1eMeHTOB B [IBK "SCAD Office" nim
[Ipumenenue metona |y "
JIupa-CAIIP" niis HECKONBKUX BapUaHTOB 3arpyeHus. [[i1s HEBBIrOJHOTO
38 | KOHEYHBIX DIIEMEHTOB K

pacyety 000J04€eK

3arpykeHusi u300pa3uTh HMIOPbl MPOruOOB, H3rHOAIOIUX MOMEHTOB H
HOpPMAaJIbHBIX CHJI. BBIBO/IBI IO pacyeTy 0007104KH. M3ydeHne TeopeTHaeckoro
MaTepuaia 1o Teme.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

[IporpamMmoil ITUCUUIUIMHBI TPEAYCMOTPEHO MPOBEACHUE JICKIMOHHBIX 3aHSATUN, HA KOTOPBIX HACTCS
OCHOBHOW CHCTEMAaTHU3WPOBAHHBIM MaTepHall, MPAKTUYECKUX U JIA0OPATOPHBIX 3aHSATHH, MPEANOIararoinx
3aKpeIUICHUE M3YyYEHHOTO MaTeprayia U (OPMHPOBAHHUE y OOYYaAIOIMUXCSd HEOOXOAMMBIX 3HAHWM, YMEHHUH H
HaBBIKOB. KpoMe TOro, BaXHEHIIMM 3TarioM HW3y4eHHUs TUCIUIUIMHBI SBISIETCS CaMOCTOSTENbHas padoTa
0o0y4Jaronmxcsi ¢ HCIOJIb30BAaHMEM BCEX CPEICTB M BO3MOXKHOCTEH COBpPEMEHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATeIbHON paOOThI 1O AUCIIUIUIMHE BKIIOYAETCS CIICIYIOIIee:

- U3Y4YEHUE TEOPETUYECKUX BOIIPOCOB 10 BCEM TEMaM JIUCLIUIIIINHBIL;

- MOJITOTOBKA K MPAKTUYECKUM 3aHSATUSIM;

- MOATOTOBKA K JTAOOPATOPHBIM 3aHSATHSIM;

- MOJITOTOBKA K BBIMOJHEHUIO KOHTPOJIbHBIX 33JIaHUH;

- IOJIrOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHBIX PadoT;

- MOJITOTOBKA K TEKYIIIEMY KOHTPOJIKO YCIIEBAEMOCTH CTYACHTOB;

- HOATOTOBKA K MPOMEKYTOYHOM aTTECTALIUU.

3aJ0roM  YCIIEHIHOTO OCBOCHMS JAUCLUIUIMHBI SBISETCA 00s3aT€IbHOE MOCEHICHUE JIEKIIMOHHbIX,
MPAaKTUYECKUX | JTAOOPAaTOPHBIX 3aHATHH, TaK KaK MPOITYCK OJHOTO (TeM 0oJiee HECKOJIbKUX ) 3aHATHH MOXKET
OCJIO)KHUTb OCBOCHME pa3lenoB Kypca. Ha mpakTudyeckux 3aHATHAX Marepuall, U3JI0KCHHBIM Ha JICKLUSAX.
3aKpEIUISeTCs BHITIOJHEHUEM KOHTPOJIBHBIX padoT Mo TeMaM AUCHUIUIMHBI cornacHo PI1/I.

[Tpuctynas K M3y4eHUIO TUCHMIUIMHBI, HEOOXOIUMO B MIEPBYIO OYEpe/lb O3HAKOMUTHCS COAEPIKaHUEM
PIIJA mnst cryneHTOB OYHOM (opmbl OOydeHHs, a TaKKe METOAWYECKHMMH YKa3aHUSMH TI0 OpTraHU3aIliH
CaMOCTOSITENIbHON pabOThI U MOATOTOBKH K MPAKTHUECKUM UM JaOOPATOPHBIM 3aHATHUSM.

[Tpr MOATOTOBKE K MPAKTHYECKUM ¥ JTaOOPATOPHBIM 3aHITHSIM U B PAMKaX CaMOCTOSITEIIBHON pabOThI
0 U3YYCHHIO JUCLUHUTUIMHBI 00yJaroIUMCs HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBI Ha JIEKIIMOHHOM 3aHSATUHM MaTepuall U JOIMOJHUTH €ro C y4eTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTyphl;

- TMPHU CAMOCTOSTEIBHOM W3YyYEHHM TEOPETHUYECKOM TEMbl CHAENaTh KOHCIEKT, HCIOIb3Ys
pekomenoBannble B PI1J[ ncrounukuy;

- BBIMIOJIHUTH MTPAKTUYECKHE 3aJIJaHHS B pAMKaxX U3y4aeMOM TEMBI;

- IOATOTOBUTH OTYETHI TIO BHITIOJTHEHHBIM J1a00paTOPHBIM paboTam;

- BBIMIOJIHUTH KOHTPOJIBbHBIE 3a/IaHUSI B pAMKAX M3y4aeMOU TEMBI;

- BBITIOJTHUTH KOHTPOIIbHBIE PabOTHI, MPEAyCMOTpEHHBIE paboydei MPorpaMMOil TUCIUTUTHHBI;

- NOATOTOBUTHCS K MPOMEKYTOUHOM aTTECTALIUH.

BeinonHeHno KOHTPOJBHBIX (pacueTHO-Tpaguueckux) paboT JOJKHO IPeNIIecTBOBATh HM3y4YEHUE
COOTBETCTBYIOILIUX TEM TEOPETUUYECKOT0 Kypca [0 MaTepuaiaM JIEKIUH, yueOHIUKaM, 3JIEKTPOHHBIM PECypCaM.
[Tpexne yeM HauMHATh pelIeHHE 3aJa4ul, HEOOXOJMMO BBIYEPTUTh B MacIITabe 3aJJaHHYIO PaCUeTHYIO CXEMY U
yKa3aTb Ha HEW BCe MCXOJHbIE YMCIOBbIE AaHHbIE. llpucTymas K pelieHuo Kaxaoi 3agadd, HEoOXOIuMO
YACHUTH cebe HCXOJHBbIE JIaHHbIE, COJCpKAHMWE KaKJOr0 M3 MYHKTOB 3a/JaHUSl U OIpPENCIUTh T€ METOJbI
CTPOMUTENbHON MEXaHUKHU U CIIOCOOBI pelIeHHs], KOTOpBIE IUTAHUPYETCs MPUMEHUTh. [Ipu npoBeieHnn pacyeToB
HE00XO0UMO CTPOTO MPUIECPKUBATHCS MPUHATON CUCTEMbI €AMHUI U3MepeHus ¢usndeckux Bennuud (CU) u
COTJIACOBBIBaTh MEXKAY CO00I pa3MEepHOCTH ATUX BEIUYHUH.

Bce pacuerHbie (hopMyIIbl TOIKHBI 3aIIMCHIBATHCS B OOIICTTPUHATHIX 0003HAYEHUSAX, PACUETHBIE CXEMBI
JIOJKHBI BBIMOJHATHCSI aKKYpaTHO, C BKJIIOYEHHEM BCEX HEOOXOAMMBIX 3J€MEHTOB U 0003HAYEHUH COTJIaCHO
cranaapram ECK/I.

Pemenne 3amad HEOOXOAMMO COMPOBOXKAATH KPATKUMHU MOSICHEHUSIMH, BCEMH HEOOXOIMMBIMU
pacueTaMu M YETKUMH CXEMaMH € yKa3aHHEM B HEOOXOJUMBIX CITydasx MacIITaOOB JJIMH U CHJL.

PacuetHo-rpadguueckre paboThl JOMKHBI OBITH OPOPMIIEHBI Ha CTAaHAAPTHBIX JIMUCTaxX Oenoi Oymaru
dopmara A4 (210x297) c¢ cobmoaennem I'OCT. Ha TUTynbHOM JIMCTe 00s3aTENBHO YKA3bIBAIOTCS HOMEp U
HauMEHOBaHME pabOThI, haMUIIMSI U MHULUAIIBI CTyeHTa U mudp. O0pa3ibl opopMIIeHHS CTaHJAPTHBIX JIUCTOB
JaHbl B MPUJIOXKEHUH K METOAMYECKHM YykazaHusaM. OdopmieHue paboT Ha JmucTax Apyroro ¢gopmara He
JIOITyCKAETCsl.



HTorom u3y4yeHus TUCIUIUTHHEI SBISIETCS 3a4€T C OIEHKOM (5 cemecTp) U 3K3aMeH (6, 7 cemecTp).

3adeT MPOCTABISAETCS 1O Pe3yJbTaTaM BBITOJHEHUS KOHTPOJIBHBIX 3aJlaHUi, KOHTPOJBHBIX pabOT H
YCTHOTO cOoOeceI0oBaHusl.
DK3aMeH MPOBOJIUTCS MO pacnucaHuio ceccun. ®opma npoBeaeHuUs 3aHATHS — ycTHass. CTyIeHTBI, He
npomeamue arreCraluro 1o rpa(bHKy CCCCHU, NOJDKHBI JIMKBUIAUPOBATL 3aJOJDKCHHOCTH B YCTAHOBJICHHOM
MOPSIKE.

7. OueHoYHble MaTepHaJbl /JJsl NPOBedeHUsS TEeKYUIero KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
aTTecTalMy O0YYAKOIIMXCS 10 JUCIHUILINHE (MOIYJII0)
7.1. IlepedyeHb KOMIIETEHIIMI C YKa3aHUEM STaroB UX (OPMHUPOBAHUS B TIPOLIECCE OCBOCHUS TUCIUILTUHBI

KO,[[ 1 HAMMCHOBAHUC

No KonTtponmpyemsbie pa3iesnsbl TUCIUILTAHBI . Bup onienounoro
WHUKATOPA KOHTPOIUPYEMO
/1 (Moyist) cpencTBa
KOMIICTCHIIH
1 PacueTHnie CXEMBI COOpYKEHUM, ux| OIIK-1.2, OIIK-3.1, OIIK- |YcTHBIH ompoc, penieHne
KMHEMATUYECKUI aHaJIN3 6.17, OIIK-11.1 3amay

VYCeTHBIN OIIpOC, pelIeHHe

5 Mmuoronposnernsie  mapHupHo-koHconbHBIe| OIIK-1.2, OIIK-1.5, OIIK- 3.1, |3anau. Brinosninenue
OanKku OIIK-6.17, OIIK-11.1 KOHTpPOJIbHOM paboThl Ne
1 (3amaua 1.1)
v OIIK-1.2, OIK-1.5, OIIK- 1.7, > CTHoIH SRR DR
3 HOTOJIICKOBBIE  CTEP)KHEBBIE  CHCTEMBI. OIIK-3.1, OIIK-6.17, OIIK- 3ajad. Brmonnernne
TpexmapHupHbBIE pamMbl U apKH 111 KOHTPOJIbHON paboThl No
' 1 (3agaua 1.2)
OIIK-1.2, OIIK-1.5, OIIK- 1.6, E;CTEI“ o Do
4 |Cratuyecku ornpeaenumMbie IocKue hepmbl OIIK-3.1, OIIK-6.17, OIIK- et .
111 KOHTPOJIbHOM paboThl Ne
' 1 (3amaua 1.3)
YCTHBIN ompoc, peleHue
5 Jlvann BiusHUs peakumd u  BHyrpeHHHX|OIIK-1.2, OIIK-1.5, OIIK- 1.6,|3ama4. Beinonnenune
ycuiIMi B 6ajkax U pamax OIIK-6.17, OIIK-1.7 KOHTPOJIbHOM paboThl No
1 (zamaua 1.4)
VYCeTHBIN OIpOC, pelIeHne
5 Onpenenenue peakiyii 1 BHyTPEHHUX YCUIIUN OIK-1.2, OTIK-3.1 3ajau. ?LIHOJ‘IHCHI/IG
110 JIMHUSIM BITHSHUS KOHTPOJIBHON paboThl No
1 (3amaua 1.4)
7 JIuHUY BIUSHUS YCUIIHH B CTEPKHAX TTOCKUX OITK-1.2, OTIK-1.6 VYCTHBIH ompoc, pelieHne
hepMm 3a7a4
8 OcHoBHbie B " qT)eOPeMH OIIK-1.2, OIIK-1.4, OIIK- 1.5,|YcTHBIi ompoc, perieHne
CTPOUTENBHOM MEXaHUKH. opMmyJa OIIK-1.7, OITK-6.17 saxau
Maxkcsemra-Mopa
YCTHBIN Ompoc, peleHne
9 Ompenenenne mnepememenuii B Oankax wu| OIIK-1.2, OIIK-6.17, OIIK- (3axau. Brinosninenue
pamax OT CUJIOBOM Harpy3ku 1.7 KOHTPOJIbHOM paboThl No
1 (3amaua 1.5)
Omnpenenenue nepeMeneHui oT VeTHBIH OIIDOC. DELICHIE
10 |remneparypuoro Bosaeiicteus u ot ocanaku| OIIK-1.2, OIIK-1.4, OIIK-1.5 samau poc, p
O11op
11 |Wnas koHTakTHas pabora OIIK-1.2 VYcTHbIl onpoc




12

3ayeT ¢ OIEHKOU

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 Crartuyecku Heompenenumble cuctembl, ux|OIIK-1.2, OIIK-1.5, OIIK- 3.1,|YcTHBI onpoc, penieHue
cBoiicTBa. Unes merona cuit OIIK-11.6 3a7ay.

14

Pacyer craTMdecku HEONPENEIMMBIX paMm
METOJIOM CHUJI Ha IEUCTBUE CUJIOBOM Harpy3Ku

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

VYCeTHBIN OIIpocC, pelIeHne
3ajau. Beinonuenue
KOHTPOJILHOM paboTsl Ne
2 (3amaum 2.1, 2.2)

15

Pacuer pam mMeTo/I0M CHJI Ha TeMIEPATypHOE
BO3/ICIICTBUE U OCAJIKY OTIOP

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

YcrHbIN onpoc, penieHue
3a7ad4. Brinosinenue
KOHTPOJIbHOH paboThl No
2 (3agaua 2.3)

16

Pacuer crarnyecku HeompeaeTMMBIX GepM H
IIPOCTPAHCTBEHHBIX PaM METOILOM CHII

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

VYCTHBIN O1Ipoc, peleHne
3a1a4

17

Nnes wmeroma mnepememieHuid. OcHOBHas
CHUCTEMa M KaHOHUYECKHE YPaBHEHHUS METOJa
nepeMeIeHu

OIIK-1.2, OIIK-1.5, OIIK-
11.6

VYCeTHBIN O1poc, peleHne
3ajau. Beinonuenue
KOHTPOJBHON paboTsr No
3 (3amaua 3.1)

18

Pacuer pam MeTromOM InEpeMElIEHMI Ha
JieiicTBUE CUIIOBOM Harpy3Ku

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

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

19

Pacuer pam MeromoM nepemelleHUH Ha
TEMIIEpaTypHOE BO3AECHCTBUE U OCAAKY OIOP

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

YCTHBIN OIpocC, pelIeHne
3a1a4

20

YHpOH_IeHI/IH Inpun pacdyere pam METOAOM

OIIK-1.2, OIIK-6.17, OIIK-

VYeTHBIN OIpoc, peleHne

nepeMenieHnii. Pacdyer mpoCTpaHCTBEHHBIX 111 saxau
pam
YCTHBIN OIpocC, pelIeHne
. OIIK-1.2, OIIK-1.7, OIIK- 3.1,[3amau. Brimonnenue
21 |MarpuuHas popma MeTo/1a IepeMeneHHH

OIIK-6.17, OIIK-11.6

KOHTPOJIBHON paboThl Ne
3 (3amaua 3.2)

22

OCHOBEHI pacucrTa CTCPIKHCBBIX
METOJ0M KOHCYHBIX 3JICMCHTOB

CHUCTEM

OIIK-1.2, OIIK-1.7, OIIK- 2.6,
OIIK-3.1, OIIK-6.17, OIIK-
11.1, OIIK-11.6, OIIK- 11.7

VYCTHBIN OIpoc, peleHne
3a1a4. Boinonnenune
KOHTpPOJBbHON paboThl No
3 (3amaua 3.3)

23

Wnes cmemanHoro meroza. Beibop ocHOBHOI
CUCTEMBI 1 KAHOHUUYECKUE YPaBHEHUS

OIIK-1.2, OIIK-1.5, OIIK-
6.17, OIIK-11.1, OIIK-11.6

VYCTHBIN OIpocC, pelIeHne
3a1a4

24

Pacuer pam cmemaHHBIM METOAOM Ha
JIEHCTBHE CUIIOBOM HArpy3Ku

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

YCeTHBIN OIpoc, peleHne
3a1a4

25

Wnas xonTakTHas pabora

OIIK-1.2

YceTHBIT onpoc

26

DK3aMeH

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

YceTHBIT onpoc




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

27

CBoOomHBIE M BBIHYXKJEHHBIC KOJICOAHUS
CHCTEM C OJTHOW CTENEHBIO CBOOO/IBI

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-3.1, OIIK-6.19, OIIK-
11.6

VYCTHBIN OIIpocC, pelIeHne
3a1a4y

28

CBoOoaHBIE ¥ BBIHYKICHHBIC KOJICOAHHS
CHUCTEM C HECKOILKHUMU CTEIIEHSIMHU CBOOOIBI

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

YcrHbIi onpoc, penieHue
3a1a4y

29

YrpouieHus Ipyu pelIeHUH 3a1a4 JUHAMUKHA

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-3.1, OIIK -
6.17, OIIK-6.19, OIIK-11.6

VYCTHBIN OIIpocC, pelIeHne
3ajau. Beinonuenue
KOHTPOJIbHOM paboTsl Ne
4 (3amava 4.1)

30

OcHoBHble mOHATUS. CTaThyeckuii MeTox
pacyera Ha YCTOMYMBOCTh

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-3.1, OIIK -
11.6

YcTHBIN ompoc, penieHue
3a1a4

31

Pacuer pam Ha ycToiunBOCTH B hopMe METO/1a
MepeMeIeHU I

OIIK-1.2, 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, pelieHue
3a/1a4. Brinosinenue
KOHTPOJIbHOH paboThl No
4 (3amaua 4.2)

32

JInHAMWUYECKUA M DSHEPreTUYECKUM METOJIbI
pacyera Ha YCTOMYMBOCTh

OIIK-1.2, OIIK-1.4, OIIK-1.5

YcTHBIN ompoc, penieHue
3aja4.

33

Oo6mue MTOJIOKEHUSL. Pa3pemaromue
ypaBHEHHsI U3rHOa TOHKUX TUIACTHH

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIlK-3.1

YceTHBI onpoc

34

IlocTaHOBKHM W METOJIBI
n3ruda IIacTuH

pereHus:  3agaq

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.7, OIIK-1.10, OIIK-
11.1, OIIK-11.6

VYeTHBIN Onpoc, peleHne
3a1a4

35

PacdeT mimT METOIOM KOHEYHBIX 2JIEMEHTOB

OIIK-1.2, 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

VYeTHBIN OIpoc, peleHne
3a1a4. Beinonnenune
KOHTpPOJIbHOU palboThl Ne
5 (3agaua 5.1)

36

OOmre TONOXKEHUsT O pacdyere TOHKHX
o6osoyek. YacTHbIE TEOPUHU pacyeTa TOHKHX
0007104EK

OIIK-1.2, OIIK-1.4, OIIK-3.1

YcTHBII onpoc

37

Pacyer TtoHkmx mosorux obOonoyek. OOme
CBEJCHHUS O WYHCICHHBIX METOJaX pacyeTa
000104YEK

OIIK-1.2, OIIK-1.5, OIIK-
6.17, OIIK-11.6

YcTHBII onpoc

38

[IpumeneHne MeToa KOHEUHBIX 2JIEMEHTOB K
pacdety 000J09eK

OIIK-1.2, OIIK-1.7, OIIK-
1.10, OIIK-2.6, OIIK-6.17,
OIIK-11.1, OIIK-11.7, OIIK-
11.13, OIIK-11.14

VYCeTHBIN OIpoc, peleHne
3a1a4. Boinonnenune
KOHTpPOJBbHON paboThl No
5 (3amaua 5.2)

39

WNHuas xoHTakTHas pabora

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.6, OIIK-1.7, OIIK -
1.10, OIIK-2.6, OIIK-3.1,
OIIK-6.17, OIIK-6.18, OIIK-
6.19, OIIK-11.1, OIIK-11.6,
OIIK-11.7, OIIK-11.13, OIIK-
11.14

VYceTHbII onpoc




OIIK-1.2, OTIK-1.4, OIIK- 1.5,
OIIK-1.6, OIIK-1.7, OIIK -
1.10, OTIK-2.6, OIIK-3.1,
40 |Dx3ameH OIIK-6.17, OIIK-6.18, OIIK- |YcTHBIA onpoc
6.19, OIIK-11.1, OTIK-11.6,
OIIK-11.7, OIIK-11.13, OIIK-
11.14

7.2. TunoBbIe KOHTPOJBHBIC 33JaHUSI WJTH HHBIC MAaTEPUAITBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMBIC
JUISL OLICHKH 3HAHUN, YMEHHI U HaBBIKOB U (MJIK) OMbITa MPO(PECCUOHAIBHOM NeSTEIbHOCTH, XapaKTEPU3YIOLIUX
sTanbl POPMUPOBAHUS KOMIIETSHIIMIA B IIPOIIECCE OCBOCHUS TUCIIUTLIIMHBI

KoHTponbHbIe 3aMaHust I CaMOCTOSATEIbHONW pabOThl HA MPAKTUYCCKUX 3aHATHSAX (Ui MPOBEPKH
c(hopMUPOBAHHOCTH HHAUKaTOpa noctkeHni komnetenuii: OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-
1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OTIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6, OIIK-11.7)

5 cemectp. daiin pacmonoxen B [Ipunoxkenusx: "KonrponsHbie 3amanus. 5 cemectp.pdf”
. OnpesieneHre ycuiinii B OJJHOAMCKOBBIX cucTemax (rmocrpoenue smop M, Q, N).

. OnpeneneHue yCuinii B IByXIMCKOBBIX cucTeMax (moctpoenue smop M, Q, N).

. OnpezencHue yCuinii B pamax ¢ 3aMKHYTBIM KOHTYypoM (miocTpoenue smop M, Q, N).

. Onpenenenue ycunuit (N) B CTEpKHSIX MPOCTHIX (HepM.

. IlocTpoenne nmuunit Bnusaus yewwid (R, M, Q) B mapHUPHO-KOHCOIBHBIX Oaikax.

. Onpenenenue nepeMenieHnil B MapHUPHO-CTEPKHEBBIX cucTemax (pepmax).

. Onpezenenre nepeMeIeHuid B MPOCTHIX (OTHOAMCKOBBIX) CHCTEMAX.

. Onpenenenue nepeMenieHnil B IByX IMCKOBBIX CUCTEMAX.
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cemectp. Daiin pacnonoxen B [Ipunoxenusx: "KouTtposbhbie 3aianus. 6 cemectp.pdf”
. Onpenenenre nepeMenieHnii B CTAaTHYECKU OMPEICIUMBIX CHCTEMAX.

. Pacuer IMPOCTBIX CTATHYCCKU HCOMMPEACTIUMBIX CUCTEM MCTOAOM CHIJI.

. Pacder craTuyecku HeompeeIMMbIX paM Ha BHEIIHIOK Harpy3Ky METOOM CHIL

. Pacder craTuyecku HEONpeIeIMMBIX CHCTEM Ha 0CaAKY OIIOP METOJIOM CHII.

. Pacuet craTuecku HeonpeaAeaIMMbIX CUCTEM METO/I0M MepEeMEIIeHUH.

. Y4eT CHMMETpHH TIPH pacyeTe paM METO/I0M IepEeMEIICHUH.

. PacueT nBak/1pl KHHEMAaTUYECKH HEOTIPEIeNUMbIX CUCTEM METOIOM NepEMEIEHHH.

. PacueT cratnueckn HECOMPECACIIMMBIX CUCTEM CMCIIaAHHBIM MCTOJOM.
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7 cemectp. Daiin pacnonoxer B [Ipunoxkenusix: "Konrponshbie 3ananus. 7 cemectp.pdf”
1. lnHaMHuecKuil pacyeT CUCTEMBI C OJTHOM CTENEHBIO CBOOO/IBI.

2. OnpezaeneHne 4acTOThl CBOOOIHBIX KOJIEOAHUH paMbl.

3. Pacuer cucteMbl Ha YCTOMYMBOCTH CTATHYECKUM CITIOCOOOM.

4. Pacuer pambl Ha yCTOMYNBOCTh METOAOM NIEPEMELICHUIA.

5. Pemenue obpaTHO 3a1a4u TEOPUHU U3rKMOa TUIACTHH.

6. Pacuet n3ru6aemMoii IiiacTUHbI METOJIOM KOHEUHBIX pa3HOCTEH.

7. Pacuer nzrubaemoit miactuHel MeTosioM byoHoBa — ["anepkuna.

8. Pacuer n3rnbaemoii macTUHBI METOOM KOHEYHBIX HJIEMEHTOB.

7.3. Cuctema OlLIEHWBaHUsI PE3yAbTATOB OOyUYEHUS MO AUCHUIUIMHE (MOMAYNIO) MPHU MPOBEACHUH TEKYIIETro
KOHTPOJIS YCTIEBAEMOCTH




O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLIUIUIAHBIL, & TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOSAIINM 32 IPEICIIbI
y4eOHOI1 TporpamMMmBl;

- TOYHOE HCIIOJIb30BAHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMATUYECKH IPaMOTHOE U
JIOTUYECKU NPaBUIIBHOE U3JI0’KEHUE OTBETA HAa BOIIPOCHI;

- IOJIHOE M INIyOOKO€ YCBOCHHE OCHOBHOM U JIONOJHUTEIBHOM JIMTEpaTypHl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o TUCIMILIHHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCSA B TEOPUAX, KOHLUENIMAX U HAIIPABICHUAX JUCLIUILINHBI
Y /1aBaTh UM KPUTHUYECKYIO OLIEHKY, UCIIOJIb3Ys HAYUHbIE JTOCTHXKEHUS JPYTUX
JUCLUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B pabodel mporpamMme
KOMIICTECHITHIA;

- BJIaJIeeT HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbBIE TPOOIIEMBI
Y HECTAHJIApPTHHIE CUTYyAllH;

- IPUMEHSET TEOPETUYECKHE 3HAHUI [T BBIOOpA METOJUKHU BBIIIOJTHEHUS
3aaHI;

- IPaMOTHO 00OCHOBBIBAET X0/ pPEIICHUS 3a/1a4;

- 0e3ynpevHo BiaieeT UHCTPYMEHTApUEM YUeOHOM TUCHUIUINHBI, YMEHHUE €r0
3¢ (EeKTUBHO UCIIOIB30BaTh B IOCTAHOBKE HAyYHBIX U IMPAKTUYECKUX 3a]1a4;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
PaKTUYECKUX/CEMUHAPCKUX/a00paTOPHBIX 3aHATUSAX, AaKTUBHO yJacTBYET B

v v
CAVONORLIV OACYVAr IaIIdy  RDIICAL A MNODRAUL FUDLTUALL UOTIO IO 29 ATl

OneHka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTaTOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBbHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUSA:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLIETIHUAX U HAIPABIECHUAX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE BBIBObI;
- BJIaJIC€T UHCTPYMEHTAPHUEM I10 JUCHUIUIMHE, YMEHHE €T0 UCIOJIb30BaTh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYpPhl HCIIOIHEHUS 33/JaHUM;

- CpelHUi ypOBEHb CPOPMHUPOBAHHOCTH 3asIBJIIEHHBIX B pabouell mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHU I BBIOMpPAET CTAHIAPTHYIO METOIMKY BBIIIOJIHEHUS 3a/IaHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN 06’b€M 3HAHUU 110 JUCHUIIINHEC,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICHIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHEHUS TPU 0OOCHOBAHHUH aJITOPUTMA BHITIOTHEHUS 3a/1aHUN

Onenka 3HaHMSL:

«HEYJIOBJIETBOPUTEIbHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBINTOJHEHUS 3aJJaHUN

7.4. TeopeTnueckue BONPOCHI W MPAKTUYECKHE 3aJaHUS s HPOBEACHHS TNPOMEKYTOUHOM aTrTecTaluu
oOyyaroImuxcsi, HeoOXOAUMBIE Ul OLEHKH 3HaHWN, YMEHUM M HaBBIKOB M (WJIM) OMbITa MPO(heCcCHOHATIBHON
JeSITEIbHOCTH,  XapaKTepU3YIOUIMX d3Tanbl  (OPMHUPOBAHUS KOMIETEHIMH B  TPOLECCE OCBOCHMS
00pa3oBaTeNbHONW MPOTPaMMBI

7.4.1. TeopeTudeckue BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00yYaroIuXcs
IlepeyeHp BompocoB (A1 MPOBEPKU CPOPMHUPOBAHHOCTH MHIUKATOPOB JOCTHUKEHHUS KOMIIETEHIIHI:
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, OIIK-11.7)
5 cemectp. CTpouTenbHass MEXaHHUKA, 9acTh |
1. OcHOBHBIE IOHATHS PACUETHON CXEMBI COOPYKEHHMsI. CBSI3U U Y3JIbl IJIOCKON PAaCUE€THOM CXEMBI.
. Kimaccudukanus cTepHEBbIX CUCTEM U UX pacueTHBIX cxeM. KnHemMaTHueckuii aHainu3 cxeMm.
. PacueT mapHupHO-KOHCOIBHBIX Oanok. OnpeseneHne peakiuii 1 BHyTPEHHUX YCHUITHA.
. Pacuer miockux TpexmapHupHbIX pam. OnpeneneHue peakuuii 1 BHyTPEHHUX YCUIIH.
. Pacder pam ¢ 3aMKHYTBIM KOHTYpoM. OnipeiesieHne peakliuii 1 BHYyTPEHHUX YCUIITUH.
. [locTpoeHune 31mop BHYTPEHHUX YCHUIIUH B INIOCKUX paMax. OCHOBHBIE CBOWCTBA U IPOBEPKA JITIOP.
. Pacuer TpexmapHupHbIx apok. OnpeneneHue peakiuii 1 BHyTPEHHUX YCUIIUH.
. [Ipocteie mnockue dhepmel. YcaoBue reoMeTpudeckoi Hemsmensemoctr. Kinaccudukamus depm.
. Pacuet cratnuecku onpeaenumbix pepm. CriocoObl onpeaeneHns yCUIni B CTEPXKHAX (GepMBbl.
10. OcobeHHOCTH pacyeTa paclopHbIX U MIMNPEHTeNbHbIX (epM. Pacyer mpocTpaHCTBEHHBIX (hepM.
11. Pacyer cucreM Ha NOJBMKHYIO Harpy3Ky. JINHUN BIUSHUS YCUIIUI, CIOCOOBI UX MTOCTPOEHHS.
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12. [locTpoeHue TMHUN BIMSHUS OTIOPHBIX PEaKIUil U yCHIINN B MHOTOTIPOJICTHBIX Oalikax.

13. ITocTpoeHue TUHUI BIUSAHUS BHYTPEHHUX YCUIIMNA B TPEXIIAPHUPHBIX CUCTEMAX.

14. Onpenenenne yCWIHi MO JUHUSM BIUSHUS OT HEMOABUKHOM U MOJABUKHOM HArpy3oK.

15. JluvaMM BAUSHUS YCHIIMKA B IPOCTHIX (hepMax. CriocoObl MOCTPOCHUS, CBOMCTBA JIMHUK BIIHSTHUSI.
16. OcHOBHBIEC IPUHITUIIBI CTPOUTEILHON MeXaHUKU. Bupl nepeMeniennii. Pabora BHENTHUX CHIL.
17. OcHOBHBIE TEOPEMBI CTPOUTENIBHON MexaHuku. Dopmysia MakcBemia—Mopa 1 ee NpUMEHEHHUE.
18. Omnpenenenue rnepeMenieHnit B CTeP>KHEBBIX cucTeMax. @opMyIibl IEPEMHOKEHHUS ITIOP.

19. Onpenenenue nepemMenieHuii B n3rudaeMeix cucremax. [loctpoenue neopMHUpOBaHHON CXEMBI.
20. Ompenerienue nepeMenieHuit OT TEMIEPATYPHOT0 BO3JACHCTBUSA U OT OCAJIKH OIOP.

6 cemectp. CTpouTesibHas MEXaHHUKa, YacCThb 2

1. Kakue cucreMsl Ha3biBatOTCs cratnuecku HeonpeaenumbeiMu (CHC). UTo Takoe cTeneHb CTaTHYeCKOi
HeonpenenuMocTu cuctemMel?  Kak onpenensiercs?

2. KaxkoBbl OCHOBHBIE CBOICTBa CTAaTMUECKH HEONpEAENUMbIX cucteM? Ha3oBUTE TpU OCHOBHBIX
(kmaccuueckux) metoaa pacuera CHC?

3. KakoBa ocHoBHas uzest merona cuit (MC)?  Kakas BeiOupaercs ocHoBHas cuctema (OC) merona cui?
OcHoBHBIE TpeOOBaHUS K HEM.

4. KakoB CMBICII KAHOHWYECKHUX yYpaBHEeHUH MeTona cui? KakoB ¢uszndeckuii cMbIci KO PUITHEHTOB
MIpH HEU3BECTHBIX 01 B MC?

5. KakoBbI CBOICTBa TNIaBHBIX M MOOOYHBIX KOA(P(UIMEHTOB KaHOHWYECKHX ypaBHeHHMU? Kakxuwm
o0pa3oM BbIYHCIAIOTCA KOdhdULMeHTs 01 u cBoboaHbIe ueHbl AiF B metoxe cun?

6. Kak BBIYMCISIOTCS 3MIOPHI PE3yJbTUPYIOLIMX MOMEHTOB B MeToje cui? B ueM uzaes u cyTh
ne(popMaMOHHON IPOBEPKU B METO/1E CHJI?

7. Kak ompenensitorcsi momnepedynsle cuiabl Q  depe3 3HadeHuss momeHToB? Kak ompenensiorcs
npoaosbHble cuiibl N - depes nomnepedHsle CHilbl?

8. HazoBute nsath ocHOBHBIX 3TanoB pacuyeta CHC meronom cuin. B uem uaes u cyTh cTaTHuecKOn
IIPOBEPKH pacyeTa B METO/IE CHJI?

9. Kaxk ompenenstorcs cBoboaubie wieHsl AiT  mpu pacuere Ha Temmepatypy U AiO mpu pacdere Ha
ocaziky onop?

10. Kak MOKHO OIlpeieInTh epeMEeIeHUs] B CTaTUUECKU-HEONpeaeTuMoi cucteme?

11. K kakuM ymnpouieHusM BeIeT Y4eT CHMMMETpPHM NpH pacuere meroaoMm cui? Kakue crnocoOb
YIPOIIEHUS [IPH pacueTe CUMMETPUUHBIX CHUCTEM?

12. Yo Takoe mapHble HEU3BECTHBIE M IPYNIUpPOBKa Heu3BecTHbIX B MC? B uem ynpouenue npu
NENCTBUM CUMMETPUYHOMN/KOCO-CUMMETPUYHON HATPY3KHU?

13. Kak ompenenutb CTENEHb CTATUYECKOM HEONPENEIMMOCTH INPOCTPAaHCTBEHHON pambl? B uem
3aKJII0YAI0TCS OCOOEHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM METOA0M CHII?

14. B yem 3akitoyaroTcs 0COOEHHOCTH pacueTa CTaTUYeCKH HeonpenenuMbix pepm MC?

15. Yro Takoe cTeneHb KMHEMaTH4eCcKoW HeompenenumocTu cuctembl? Kak ompenensiercs creneHb
KMHEMaTUYECKOW HEONPEAEIUMOCTH?

16. Kak nomydaercss ocHOBHas cuctema meroaa nepememienuid (MII)? B yem oTiinume ocHOBHOU
cucreMmbl MII ot ocHOBHOM cuctemsr MC?

17. KakoBbl OCHOBHbIE TpeOOBaHMS K OCHOBHOH cHcTeMe Meroaa nepemenieHuii? Kakue Tumsl
CTEPXKHEHN COCTABIIAIOT OCHOBHYIO cuctemy MIT?

18. KakoB cMbIc KaHOHHWYECKMX ypaBHEHUH Merona nepememieHuil? KakoB ¢usnyeckuil cMbic
K03()(HDUIIMEHTOB NP HEM3BECTHBIX M CBOOOIHBIX WwieHOB RiF B MeTozne nmepeMereHmii?

19. Kaxk Boraucisitorest KoadduienTsl rij 1 cBoOoHbIe WwieHsl RIF B MeToze niepeMereHmii?

20. Kak ompenensroTcs pe3yabTUPYIOLIME MOMEHTBHI IIPU pacueTe MeToAoM nepemenieHuit? Kak
MO>KHO BBITTOJIHUTBH UX MTPOBEPKY?

21. HazoBute naTe ocHOBHBIX 3TanoB pacueta CHC wmeromom nepememenuii. Kak nenaercs
cTaTU4yecKas MpoBepKa MPAaBUJILHOCTH pacueTa METOJOM MepeMeneHU?

22. Kak onpenensitorcst cBoOogHbIe wieHbl RIT mpu pacuere Ha Temniepatypy 1 RIO  nipu pacuere Ha
ocaaky onop?

23. Kak moxHO ynpoctuts OC MeTona nepeMeleHuil Ipyu pacueTe CUMMETpUUHbIX pam? Uto Takoe
MapHble HEU3BECTHBIE U TPYIIIMPOBKA HEU3BECTHBIX B METO/IE MTEPEMEILICHUI?

24. Kak onpenenuTh CTENEHb KNHEMATHYECKON HEONPEAECIMMOCTH MPOCTPAaHCTBEHHBIX paM? B dem
MIPOSIBJISIIOTCSI OCOOCHHOCTH pacyeTa MPOCTPAaHCTBEHHBIX pam MIT?



25. OcHOBHOE MaTpUyYHOE ypaBHEHHE Ipu pacuere pam MII B marpuunoii popme? U3 yero cocrout
MaTpulla UHIAEKCOB MpH pacuete pam MII B maTpuuHoii hopme, ee Ha3HAUCHHE?

26. B ueM uaest u CyTh IPUMEHEHHS METO/1a IIEPEMEICHUIN TPU MMOCTPOCHUH JIMHUN BIUSHUS?

27. KakoBa ocHOBHas wujaesd cmemaHHoro Merojna pacuera CHC?  Kakuwe BenMUMHBI ABISETCA
HEU3BECTHBEIMM B CMEIIAHHOM METOJE?

28. Kak BbIOMpaeTcs OCHOBHAs CHCTeMa CMENIaHHOTO MeToia? B kakux ciydasx paluoHajdbHEee
MPUMEHATh CMEIIaHHbIA MeTO1?

29. KakoB cMbICI KAaHOHMYECKMX YpaBHEHMH B cmemaHHoOM Metoje? Kak MOXXHO ompeaeiuTh
k03 durmeHTs! 6ij = —r1j B CMEIIaHHOM MeToze?

30. Kak Haxoasarcs ko3 uiueHTs dii , rjj u cBodoansie wienbl AiF u RjF B cmemannom metone? Kax
OTPENESAIOTCS PE3YIbTUPYIOIINE MOMEHTHI IIPU pacyeTe CMEIIAHHBIM METO0M?

7 cemectp. CTpouTesibHas MEXaHHUKa, YacTh 3

1. lunamuka coopykeHui. Buapl auHamuueckux Harpy30K. OCHOBHBIE 3aKOHBI JUHAMUKH.

2. KonebGanus u ux Buabl. MeTObI penieHus 3anad fuHaMuku. CteneHb cBoOoabl Macc. CUCTEMBI C
pacnpeesIeHHbIMHA U COCPEA0TOUYEHHBIMU MacCaMH.

3. CBoOoIHBIC HE3aTyXaIIHUE KOJIeOaHs yIIPYTroi CUCTEMBI C OJHOM CTENEHBI0 CBOOO1bI. OCHOBHBIC
XapaKTEPUCTHKH CBOOOIHBIX KOJICOAHMIA.

4. CBoboanble 3aTyxaronue KoueOaHusi yrpyroi CUCTeMbl C OJHOW CTENEHBI0 CBOOOBI. Y paBHEHHE
3aryxarouux kojaedanui. JlorapupmMudeckuil 1eKpeMEHT 3aTyXaHHUs.

5. BeiHyXIeHHBIE KOJICOaHHsI CUCTEMBI C OJJHOW CTeneHbl0 cBOOOAbI. JInHaMuueckuii KO3QPUIHEHT U
€ro CMBICII.

6. SIBnenue pe3oHaHca. 3aBUCMMOCTh JUHAMHYECKOro Kodd¢uiueHta B 00JacTH pe30HaHCa OT
Jorapu(pMHUECKOro JAeKpeMeHTa 3aryxanus. [IpubmmkenHas hopmyna A TMHAMAYECKOTO KOAPPHUIMEHTa U
o0acTh ee MpUMEHEHUSI.

7. CBoOOAHBIC KOJICOAHUS YIIPYTrOM CUCTEMBI C IBYMsSI CTEIICHSIMH CBOOOIBI. OmpenenuTeNb 9acToT.
O060061eHre Ha ciyyail HECKOJBKHUX CTETIeHel CBOOOIbI.

8. Ompenenenne 4acTOT CBOOOJHBIX KOJE€OaHWMA CHCTEMBI C JABYMSI CTETECHSMH CBOOOJBI. PemeHue
yYpaBHEHUS 4acTOT U €ro MPOBEPKHU.

9. YpaBuenus popm koneOaHM MEXaHUUYECKOW CUCTEMBI C IBYMs CTeNeHsIMH cBo0oabl. [locTpoeHue
dbopM KonebaHui.

10. Beinyx1eHHBIE KOJI€0aHUSI CUCTEMBI C OJTHOM CTEeNEeHbI0 CBOOO/IbI PU HECOBIIAJCHUH HAIlpaBJICHUS
KoJieOaHUH MacChl U HarpaBlieHUs] BUOpaLlMOHHON Harpy3ku. OnpeaeneHne IMHAMUUECKUX YCUITHH.

11. BeiHyX1eHHBIE KOJI€OaHUs CUCTEMBI C IBYMsI CTETIEHAMHU cBOOObl. KaHOHMYECKHEe ypaBHEHUS [T
aMIUIATYJl UHEPLIMOHHBIX CHJL.

12. Onpenenenve kKodHPUIMEHTOB U CBOOOJAHBIX YJICHOB KAHOHWYECKUX YPABHEHHUM JJISI aMIUTHTY]]
MHEPLUOHHBIX cuil. [TocTpoeHne AMHAMUUECKOM SMIOPbI U3THOAIOIX MOMEHTOB.

13. DHepretnueckuii croco0 OMpeeNeHHs] MEePBOM YacTOThI CBOOOJHBIX KOJEOAHWI CHCTEMBI C
pacripenienieHHbIMU MaccamMu. [TpuHIumns! 3a1a0us GopMbl KojaeOaHHi.

14. Crioco6 npuBeIeHHBIX Macc JUIs ONpeAeIeHUs IEPBOM YacTOThl CBOOOAHBIX KOJIEOaHUI CHCTEMBI C
pacnpeeIeHHBIMA MacCaMHu.

15. Bnusinue BUOpallMOHHOW HAarpy3kH Ha KOHCTPYKIMH, 00Opy/I0BaHUE U OpraHU3M yesnoBeka. Mepbl
3alUThl OT JUHAMHYECKHUX BO3JEHCTBUM.

17. Yyer cummeTpuu B 3a1a4ax AMHaMUKH. CHMMETpUUYHbIE U KOCOCUMMETPUYHbIE (POPMBI KOJIEOaHUIA.
['pynnupoBka CUMMETPUYHO PACTIONOKEHHBIX TOUEYHBIX Macc.

18. Ilonatue o morepe yCTOMUMBOCTH M KpUTUUYECKOM Harpy3ke. CriocoObl (KpUTepUn) pelieHus 3aaa4
ycroiunBocTy. CTaTUUECKUNA KPUTEPUN YCTOMYUBOCTH U IOMYIIEHUS IIPH €70 IPUMEHEHHH.

19. Hcnonp3oBaHUE CTATUYECKOTO KPUTEPHUS YCTONUUBOCTH IIPU OMPEIEIIEHNH KPUTUYECKOW Harpy3Ku
B CHUCTEME C OJIHOH CTENEeHbI0 CBOOOBI (TIpUMED).

20. Vcnionb3oBaHue 3aMEHbI YIPYTHX YYaCTKOB PaCYETHON CXEMBbl YCIOBHBIMU YIIPYTUMU CBSI3SIMU MTPU
OIpeJIeIEHUN KPUTHUECKON CHIIBI CTATUYECKHM CIIOCOOOM (TIpumep).

21. 3amaua Diinepa 00 YCTOHYMBOCTM IIEHTPAIbHO-CKATOTO CTEPXKHSI (OCHOBHBIE pE3YJIbTaThl).
PacuerHble mapameTpbl 3aaun ycToHuMBOCTH. KpuTnueckuil mapamerp, pacueTHas JUIMHA U Ko3dduuumeHt
MIPUBEICHHUS.

22. 3HaueHHs] KPUTHUECKON CHJIBI, PACUETHON JITMHBI M KO PHUIIMEHTA IPUBEICHUS JJI1 OCHOBHBIX



CIIy4aeB 3aKpEIUICHUS! HEHTPAIbHO-CKATOTO CTEPIKHS.

23. CocraBiieHHE ypaBHEHHS YCTOMYUBOCTH ISl CUCTEMBI C OECKOHEYHBIM YHUCIIOM CTENEeHEelH CBOOOIbI
MyTeM HEMOCPEACTBEHHOTO WHTETpUpOoBaHus Tu((HEepPeHIMATFHOTO YPAaBHEHUS OCH CTEpXKHS (TIpUMEp
coctaByieHus ¢ GepeHITaTLHOTO YPABHEHHS U TP. YCIOBUN).

24. PemieHne ypaBHEHUS YCTOWYMBOCTH C IMOMOIIBIO TaOJHIl crieMUaNbHBIX (QyHKUIUH. Onpenenenue
rpaHull TOUCKa MUHUMAIBHOTO KOPHS (IIpUMeED).

24. PemeHue 3a1ay yCTOMYMBOCTH METOAOM IepemelnieHui. Crucrema KaHOHMYECKHUX YpaBHEHUIL.
VYpaBHEHHE YCTONYMBOCTH B OOIIEM BH/IE.

25. OcHOBHBIE ONPEICICHUS U KIACCU(PUKAIMS TUTACTHH.

26. Texanveckas Teopust u3ruda ractut. I 'umoressr Kupxroda.

27. Ilepemerienusi, neopMann, HAPSHKEHUSI U YCHIINS B TUIACTHUHE.

28. IuddepennnanbHoe ypaBHEHHE H3rH0a IIACTHHEI.

29. ®opmynHpOBKA TPAHUYHBIX YCIIOBUH I U3TNO0AEMOM TIIACTHHBI.

30. DnemeHTapHbIC caydan U3ruda miacTuH. Penienne npsmoii 1 00paTHOM 3a1a4 U3ruda riIacTUH.

31. OpToTpoOmnHbIE U KOHCTPYKTUBHO OPTOTPOIIHBIE IIACTUHBI. [171acTUHBI Ha yIPyroM OCHOBaHUH.

32. Meronpl pacuera u3rudaeMbIxX IJIACTHH, UX KJIaCCU(PUKALINS.

33. CyTh MeTO/1a KOHEUHBIX Pa3HOCTEH sl pacueTa IIacTHH.

34. KoneuHo-pa3HOCTHBII oneparop AuddepeHnaibHoro ypaBHeHus u3ruoa. ['paHudHbIe yCIOBUS.

35. OcHoBHBIE IONOXeHUS MeToaa byOHoBa — ["anepkuna. basucHsie pyHKInn.

36. BapuanuonHas mocTaHOBKA 3a/1a4y U3ruba racTuHbl. BapuamoHHO-pa3HOCTHBINA METO/.

37. CyTh MeTO/1a KOHEUHBIX 3JIeMeHTOB. OCHOBHBIE MOJI0KEeHH. JlocTonHCTBa U HepocTaTk MKD.

38. Koneunsle aneMeHThI n3rudaemMoii mnactunel. CTeneHu cBoOO B! y3i1a. ANmpokcuManus u GyHKuuu
(hOpMBI KOHEYHOTO JJICMCHTA.

39. OcHOBHBIE COOTHOILIEHUS AJI1 KOHEYHOTO 3JIEMEHTA IJIACTHHBL. MaTpHIla )KECTKOCTH.

40. [TocnenoBaTenbHOCTh pacueTa METOAOM KOHEUHBIX 3JIEMEHTOB.

41. OcHOBHBIE TIOHATHUS U OIIpeAeTaeHHs s 00010uku. [110CKOCTh MPOEKIUY U cTpena Noabema.

42. Knaccudukarus obomodek. OnrucaHue MoBepXHOCTH 000JOUYKH B JICKAPTOBOM CHCTEME.

43. lepopmanyu ¥ ycunusi B TOHKHX 00o0sioukax. CBS3b HANPSKEHUH ¢ BHyTPEHHUMU YCUITHSIMH.

44. JIoTIOTHUTEIIbHBIC TUITOTE3bI IS MOJIOTUX 000I04YeK?

45. YacTHbIEe TEOPUH pacyeTa TOHKUX 000mo4ek. beaMmoMeHTHas u moy0e3MOMEHTHAs TEOPHH.

46. Texuuyeckas TEOpHs TOHKHUX 000J104€K. JIOMTOIHUTENbHBIE TUITOTE3HI.

47. HanpsikeHHOE cOCTOsiHHE ToJoroi obonouku. Jlepopmamnmu u ypaBHEHHs] paBHOBECHsS MOJOTOM
000JI0UKH.

48. Pazpemaromas cuctemMa ypaBHEHH U TPAHUYHBIE YCIOBUS IS MTOJIOTON 00OTOUKH.

49. [IpumeHeHne MeTo/a KOHEUHBIX 3JIEMEHTOB K pacdeTy obonodek. [IpenmyinectBa U HETOCTaTKU
MKD.

50. Tunbsl KOHEUHbIE 3JIEMEHTHI Il pacdyeTra obonouek. OcodenHoctu npumeHeHuss MKD k pacuery
000JI0YeK.

7.4.2. IlpakTryeckue 3ajaHus 1J1s POBEICHHs TPOMEKYTOUHOM aTTecTalMi 00yJaroImuxcst

TecToBsie 3a1anust (A1 TPOBEPKU CPOPMUPOBAHHOCTH UHIMKATOPA NOCTH KEeHUH komneTeHuit: 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, OTIK-11.6, OTIK-11.7, OIIK-11.13, OIIK-11.14)

Cemectp 5. @aiin pasmenien no aapecy IMOC Moodle: https://moodle.spbgasu.ru/mod/resource/
Cemectp 6. ®aiin pasmernien o aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/
Cemectp 7. ®aiin pasmernien no aapecy SMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

7.4.3. IlpumepHbIe TEMBI KypCOBOU paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBsie nmpoekTsI (paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI.

7.5. Metoanueckue Matepuaibl, ONpeessonne MpoLeayphl OLlEHUBAaHUs 3HAHUM, YMEHUHN, HaBbIKOB U (WJIH)
OTbITa MPOQECCHOHATBHOM EATETLHOCTH, XapaKTepU3YIOLIUe 3Tabl (POPMUPOBAHUS KOMITETEHIIUN



[Ipouienypa mpoBeneHUs] MPOMEKYTOUHOM aTTECTAllMd M TEKYIIEro KOHTPOJISI YCIEBAEMOCTH (st
MPOBEPKHU CHOPMHUPOBAHHOCTH HHAUKATOPOB noctrxeHus komnereniuii: OI1K-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)

[Iponienypa mnpoBeneHUs MPOMEKYTOUHOW aTTECTAIlMd W TEKYIIETO KOHTPOJS YCIEBAEMOCTH
pEriaMeHTUPYETCS JIOKATbHBIM HOPMATHUBHBIM aKTOM, OIMPEACIISAIONIMM MOPSI0K OpraHu3alli U MPOBEACHUS
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOYHOM aTTeCTAIMH 00YyJarOIUXCsl.

[Tpouenypa oneHWBaHUS (QOPMHUPOBAHUS KOMIIETCHIIMH TPU TPOBEACHUU TEKYIIEro KOHTPOIIS
npuBeAceHa B 1. 7.2.

TunoBble KOHTPOJIBHBIC 3aIAHUS WM UHBIE MAaTEPUAIIBI TEKYIIETO KOHTPOJISt TPUBEJACHBI B 11. 7.3.

[Tponietypa orieHrBaHus (POPMHUPOBAHUS KOMIIETEHIIMIA IIPU MPOBEIEHUH TEKYLIET0 KOHTPOJIS.

1.1. CamocTosiTenbHas paboTa Ha MPAKTHYECKUX 3AHATHAX U YAAJICHHO MO PEHICHUIO0 KOHTPOJIBHBIX
3aJaHUM.

[lepeuenb KOHTPOIBHBIX 3aAaHui puBeaeH B paszaene @POC/Tunosbie KOHTPOIbHBIE 3a1aHUSL. .

1.2. BeinosiHeHNe KOHTPOJIbHBIX padOT COINIACHO YTBEPKACHHBIM METOAMUYECKUM YKa3aHUIM.

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

[lepeueHb KOHTPOJIBLHBIX PAOOT:

5 cemectp. (JI3.4)

Kontponbnas padora Ne 1. "Pacuer cratuyecku onpeaenuMbIx cuctem".

3amaua 1.1. Onpenenenre BHYTPEHHUX YCUIIUHN B IAPHUPHO-KOHCOJIBHOU Oake.
3anava 1.2. OnpeneneHre BHYTPEHHUX YCUIIMI B MHOTOJUCKOBOM pame.

3anauva 1.3. Onpenenenne ycuianil B CTEpKHAX 0alOuHON QepMBl.

3anmauva 1.4. Pacder mapHUpHO-KOHCOJIBHON OAlKK HA TIOJIBUYKHYIO Harpy3Ky.
3amaua 1.5. Onpenenenue nepemMenieHuii B MHOTOJJUCKOBOM pame.

6 cemectp. (JI3.4)

Kontponbnas padora Ne 2. "Pacder craTHuecKky HEONPEAESTMMON paMbl METOIOM CHIT".

3anaua 2.1. PacueT miaockoil craTHuecKy HEONpeIeIMMOM paMbl METOJIOM CHIL

3amaua 2.2. OnpeneneHue nepeMenieHuil B CTaTHYECKU HeOIPeIeTMMON pame.

3anaua 2.3. PacueT craTMUECKH HEONpPEAEIMMOIl paMbl METOJIOM CHJI Ha OCaJIKy OIOp.
Kontponbnas padota Ne 3. "PacueT cTaTHdecku HEONPEISTUMOM paMbl METOIOM TIepEMEIICHHI".
3anaua 3.1. Pacuet miaockoil paMbl METOJIOM IepeMeIleH! B KaHOHUYECKOH opMe.

3anayva 3.2. Pacuer mi10CKoOM paMbl METO/IOM MEPEMEIIEHHUI B MaTpUUHOM popme.

3anaua 3.3. PacueT miaockoil paMbl METOJIOM KOHEUHBIX 3JIEMEHTOB.

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

Kontponbnas padora Ne 4. "PacueT miockoi pambl Ha JUHAMUKY U YCTOWYUBOCTB".
3anava 4.1. JluHaMuyeckuil pacyer MJI0CKONH paMbl Ha BUOPAIIMOHHYIO HArPy3Ky.
3anaya 4.2. Pacder 10CKOM paMbl Ha yCTOMYUBOCTb METOJOM ITEPEMEILIEHU.

KonTponbhas padorta Ne 5. "PacueT TOHKOCTEHHBIX KOHCTPYKIIMHA'".
3agauva 5.1. Pacuer n3rnbaeMoli INIUTHI YUCIACHHBIMA METOIAMU.
3amaya 5.2. PacueT moioro 0001049KM METOIOM KOHEYHBIX DJIEMEHTOB.

2. [IpoMexyTouHas aTTecTalus Mo AUCHUILIMHE IPOBOIUTCS B opMe 3auera ¢ OLeHKOH (5 cemecTp) u
sK3aMeHa (6, 7 cemecTp) .

2.1. 3adeT mpocTaBiAETCS MO Pe3yabTaTaM BHITIOTHEHUS KOHTPOJIBHBIX 3a/IaHUi, KOHTPOJIBHBIX paboT U
YCTHOTO coOeceI0BaHus.

2.2. DK3aMeH TMpPOCTaBISETCS MO pe3yibTaTaM cladd JK3aMEeHa B HK3aMEHAlMOHHYI0 ceccuio. B
9K3aMCHAIIMOHHBIA OWJIET BKJIIOYEHO 2 TEOPETHYSCKUX BOIpPOca M IPAaKTHUYEeCKOoe 3ajaHue (3a7ada),
COOTBETCTBYIOIIEE COMEPKAHUIO (DOPMHUPYEMBIX KOMITETEHITHH.

DK3aMeH MPOBOAUTCS B yCTHOU (popme. Ha moaroToBKy 1Mo sK3aMeHaIlMOHHOMY OMJIETY OTBOJUTCS



60 MuH.

[Ipumepsl mpakTudeckux 3amanuii mpuBenaeHbl B pazaene DOC/ Ilpaktuyeckue 3amaHus s
MIPOBEJICHUS TPOMEKYTOUHON aTTECTALUH.
[Tepeuenr Teopernueckux BompocoB mpuBeneH B pazaene DOC/ Teopermdeckue BOMPOCHI s
MIPOBEACHUS TPOMEKYTOUHOM aTTeCTaliHy.

7.6. Kpurepuu onjeHuBaHus cpOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUHU MPOMEKYTOYHON aTTecTalluu

Kpurepun
OLICHUBAaHMS

YPpOBEeHb OCBOCHHUS M OIICHKA

Ornenka OrneHka
«HEY/IOBJICTBOPUTEIb | «yI0OBICTBOPUTENbH | OLEHKA «XOPOIIO» OrneHka «OTINYHO»
HO» o»
«HE 3a4TCHO» «3a4TCHOY
VYpoBeHb 0CBOEHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOECHHUS
KOMIIETEHIIUHU KOMIIETEHIIMHU KOMITETEHIIUH KOMIIETEHILIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI.
Kommereniun He Kommerenun Kommerenun Kommerennun
c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3uanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHHS OOIIMpPHBIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BBIE CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTUPOBAHHBIE,

chopMuUpOBaHBI

3HaHUU. YMeHUs
(dbparMeHTapHbI 1
HOCSIT
PENPONYKTUBHBIN
XapakTep.
JleMoHCcTpHpYyeTCs
HU3KUNA YPOBEHb
CaMOCTOSITENIbHOCTH
MIPaKTUYECKOTO
HaBbIKA.

HOCSIT
PENPOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3aJ1aHHMN.
JemMoHcTpupyercs
JIOCTATOYHBIN
YPOBEHb
CaMOCTOSATEIIBHOCTH
YCTONYUBOTO
MPAaKTUYECKOTO
HaBBIKA.

BCECTOPOHHHE. Y MEHUS
YCIIELTHO IPUMEHSIFOTCS
K PELIECHUIO KaK
TUIIOBBIX, TaK U
HECTaHapTHBIX
TBOPYECKHUX 3aJaHUN.
JlemoHCcTpUpyeTcs
BBICOKHI YPOBEHb
CaMOCTOSITEJIBHOCTH,
BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOIO HaBbIKa




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [Tokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIINMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He moxet BriOpaTh HcnsiThiBaeT bes 3aTpynHenunit [Ipumensier
METOUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHUS 3aJJaHUN.| BBIOOPY METOJUKH CTaHJIapTHYIO JUTSI BBIOOpAa METOUKH
Jomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJTHCHHS 3aJaHHA.
OIUOKH TpH 3aJIaHHi. BBITTOJTHCHUS He nomyckaet omm6ok
BBITIOJIHEHUH 3a7jaHui, | JonyckaeT ommoku 3aJaHuH. IIPY BBITIOJIHEHUN
HapyLIAKIINUEe JOTUKY | TpH BeIMOJHeHUU | Jlomyckaet ommoku 3aJIaHu.
pelIeHus 3a1ay. 3a/laHUi, HAPYILIEHUs | TPHU BBITOJHEHUU CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHBIE| JIOTUKHK penieHus 3aJIaHni, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad4. Hapyllarue pe3yJIbTaThl
BJIaJICHUE He moxxet 060cHOBaTH HcneITEIBaeT JIOTUKY PEIICHUsS] | BBINOJHEHUS 3aaHU.
HaBBEIKAMH aJTOpUTM 3aTPYJHEHHUS C 3a71a4 I'pamoTHO
BBHITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | Jlemaer KOppeKTHBIE [  OOOCHOBBIBACT X0
KOPPEKTHBIX BBIBOJIBI 110 pellIeHus 3a1a4.
BBIBOJIOB. pe3yJibTartam
HcneiTeIBacT peLICHUS 3a/1a4H.
3arpynHeHus pu | OOOCHOBBIBAET X0/
000CHOBaHUH penieHus 3a1a4 6e3
anropuT™Ma 3aTpyHECHUM.
BBITIOJTHEHUS
3aJIaHHil.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
TUCIUIUIMHOM, W MpeCTaBlseT coO0i cpenHee apu(METHYECKOe OT BBICTABICHHBIX OLIEHOK IO OTIEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/ «3a4TEHO» BBICTABIISETCS, €CIIU cpefHee apudMETHIECKOE HaXOUTCS B MHTEpBaie
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTENBHOY»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpefaHee apupMeTHYecKoe
HaxoauTcs B uHTEepBasie ot 0 10 2,4.

8. YueOHO-MeTOANYeCKOE 1 MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

KomngectBo
AK3EMILIIPOB/3IIEKTP
OHHBIH agpec DbC

Ne ABTOp, Ha3BaHHUE, MECTO U3/IaHUSI, U3AATEIIbCTBO, TOJ U3/IaHUs YIEeOHOU U
/i yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

1 |ba6anog B. B., CrpoutensHas mexanuka, M.: Akanemust, 2011 9bC
2 |babanos B. B., Ctpoutenbnas mexannka, M.: Axagemusi, 2012 9bC
3 babanos B. B., MacnennukoB H. A., CtpoutenpHas mMexaHuka. PacdeTrHo- 9BC
rpadudeckue padbotsl, CI16., 2017
4 [Jlyxamesuu A. A., Teopus pacueta ruractus u oobomouek, CII6., 2017 9bC
5 |babanos B. B., CtpoutenbHas mexanuka, M.: Akagemus, 2011 9bC
6 |babanos B. B., CtpoutenbHnas mexannka, M.: Axagemust, 2012 9bC
7 MacnennukoB A. M., /luHamuka U yCTOMYHMBOCTH coopyxkeHui, M.: FOpaiir, 9bC
2016

JIOOJHUTEJLHAS JUTEPATYPA




MacnennukoB A. M., HauanbpHbIil KypC CTPOUTENBHOW MEXAHUKH CTEPIKHEBBIX 9bC

! cuctem, CII0.: IIpocnext Hayku, 2009

2 MacnennukoB A. M., OCHOBBI JMHAMHMKY U YCTOMYMBOCTHU CTEP’KHEBBIX CUCTEM, 9bC
M., 2000

3 |Hapkos A. B., lllanomuaukos H. H., CtpoutensHas mexanuka, CI16.: JIans, 2005 IBC

1 |JIykameBuu A. A., Teopus pacuera miactud u odonodek, CII6., 2017 ObC

JlykameBuy A. A., Teopus pacdera miactuH u obonouek, Cankr-IleTepOypr: http://www.iprbooksh
2 |Cankrt-IlerepOyprekuii  TOCYIapCTBEHHBIH  apXHUTEKTYPHO-CTPOUTEIBHBIM OF.) ru/7 43'53 html
yausepcurer, DbC ACB, 2017 ' '

3 |KobGenes E. A., MacnennukoB H. A., CrpourensHas mexanuka, CII06., 2018 9BC
4 |KobGenes E. A., MacnennnkoB H. A., Ctpoutenshas mexanuka, CII0., 2018 9bC
5 |Jlykamesuu A. A., Jlykamesua H. K., Ctpourtensnas mexanuka, CII6., 2018 9bC

OObyuaromuecs U3 yrciia UHBanuA0B 1 il ¢ OB3 obecrnieunBaroTCs eYaTHBIMU U (WJIN) 3J1€KTPOHHBIMU
00pa3oBaTeNbHBIMU peCypcaMu B OpMax, aJaliTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBBS.

8.2. Ilepedenp pecypcoB MH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT», HEOOXOIUMBIX JUIs
OCBOEHUS AUCUUILIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «HTEpHET» DJIEKTPOHHBIN aJipec pecypca
"CtpoutenpHas MeXaHWKa, 4YacTb 1": anekrpoHHblii Kypc B|https://moodle.spbgasu.ru/enrol/index.p
cucreme Moodle hp?id=3044
"CtpouTenbHas MexaHWKa, 4acTb 2": ajekTpoHHbI Kypc B|https://moodle.spbgasu.ru/enrol/index.p
cucreme Moodle hp?id=2771
"Teopusi pacuera miuacTuH u oOosouek": 3nekTpoHHBIH Kype B|https://moodle.spbgasu.ru/course/view.p
cucreme Moodle hp?id=2468
"JlnHAMHKa U YCTOHYHUBOCTH COOpYKeHHI'": AteKTpoHHbIN Kype B(https://moodle.spbgasu.ru/enrol/index.p
cucreme Moodle hp?id=2566
8.3. IlepeueHnb cOBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HaunmenoBanue DNEeKTPOHHBIN aJipec pecypca
Cuctema aucranimonsoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.ru/
DJIEKTPOHHO-0MOIMOTeYHAs cucTeMa u3areibcrsa "Jlanp" https://e.lanbook.com/
DIEKTPOHHO-0MOIMoTeuHas cucreMa usnatenbersa "FTOPAUT" https://www.biblio-online.ru/
DOnektpoHHas 6ubianoreka Mpouc 64 :E;F;://ntb'Spbgasu'rU/IrbIS64r—p
DJIeKTPOHHO-0MOIMOTeUHAs cucTema usnareabcrsa " IPRbooks" http://www.iprbookshop.ru/
Enunplii  37€KTpOHHBIH pecypc y4yeOHO-METOIUYECKOM JMTepaTyphl

CIIoTACY www.spbgasu.ru

Hayunas 3JIEKTPOHHAs

Hayunas snexrponnas oubnuoreka eLIBRARY.RU oubmorexa L IBRARY RU

https://www.spbgasu.ru/Univer
O6pasoBarenbubie nHTEpHET-pecypcesl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

Poccwuiickast rocygapcTBeHHast OMOIMOTEeKa www.rsl.ru




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJOTHH, HCHOJB3YyEMBIX MPU OCYIIECTBIEHHUH OOpPa30BaTEIBLHOIO
mpouecca IO JUCHUUIUIMHE, BKJIOYas MEpedyeHb JIMIIEH3MOHHOTO M CBOOOJHO pPAaCIpOCTPaHSIEMOro
MPOrPaMMHOTO 0OecreueHus

Crioco6 pacnpocTpaHeHus
HaunmenoBanue (JTMIIEH3UOHHOE WIH  CBOOOHO
pacrnpocTpaHsieMoe)

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoykThl Maiikpocodt, gorosop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTel Maiikpocodt, noroop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Mathcad CYOJTMIIEH3UOHHOE

COTJIAIIEHWE Ha  HCIIOJIb30BaHUE
MathCad Bepcus 15 npoaykroB "PTC" ¢ 0OO0O"Codr

Jlomxuctuk" norosop Ne20716/SPB9

2010 .

SCAD Office norosop Nell3 ot
Scad Office Bepcus 21 13.03.2015 ¢ OOO "ABToMaTu3anusg

[TpoexTHbIX paboT" GeccpOUHbIi

8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CBeJnieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U OMEIICHHI ISl CaMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX aynuTopuil U momemieHuii|  OcHaIEHHOCTh 000PYAOBAaHHUEM U TEXHHUYECKUMU
JUTSL CAaMOCTOSITENIbHOM pabOoThI cpelncTBaMu o0yueHus

VYuyebHasg ayauTopus A NPOBEACHHUS HPAKTUYECKUX
3aHSATUHA, KYpCOBOTO IPOEKTUPOBAaHUS (BBINOIHEHUS
59. VYuebHble ayauTOpUM JJIi  TNPOBEICHMSA|KYPCOBBIX pabOT), TIPYNNOBBIX M HHIUBHyaJIbHbBIX

MIPAKTHYECKHUX 3aHATHUH, KYPCOBOT'O|KOHCYJIbTAl[U}, TEKYIEr0 KOHTPOJISI U MTPOMEKYTOUHON
IIPOEKTHUPOBAHUS (BBIMOJIHEHUSI KYPCOBBIX PaboT),|aTTecTaluu — KOMIIJIEKT MYJIbTUMEAUMHOTO
IPYNNOBBIX M WHIUBUAYAIbHBIX KOHCYJbTalUH,000pYyIOBaHUS (mepcoHambHBIN KOMIIBIOTED,

TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluy |MyIbTUMEIUMHBIM TPOEKTOp, IKpaH, ayAHo-CHCTEMA),
JIOCKa, KOMIUIEKT ydeOHOW MeOenu, MOAKIIYEHUE K
kommnbioTepHoit cetu CITIOI'ACY, Beixon B IHTEepHeT.

VYueOHas ayauTopus JJIA IMPOBCACHUA 3aHATHI
JICKHUOHHOT'O  TUIIa, KOMIIJICKT My.HBTHM@)IPIfIHOFO

000pyHOBaHUS TIepCOHAIbHBIA KOMIIBIOT
59. VYuebHBIC ayauTOpUM IS MPOBEIACHUS pyA N (nep 0 toTep,
s MYJIbLTUMEOUNHBIN MPOEKTOP, DKPaH, ayquO-CUCTEM
JIEKIIMOHHBIX 3aHATHH Y A p p, SKpat, yﬂv o-cucTeMa),
JIoCKa, JKpaH, KOMIUIEKT  yueOHOW  melenu,

noakimoueHue Kk kommbtotepHoit cetu CIIOIACY,
BbIX0J1 B IHTEpHET.




[Tomerienue 11t CaMOCTOSATENLHONM PaOOTHI (YUUTATIBHBIN
3an oubnmoteku, aya. 217): [IK-23 mrr., B T.4. 1 mt.- [1IK
mist g ¢ OB3  (cucreMHBI  OJIOK, MOHHUTOP,
59. TlomerieHus Uit CaMOCTOSITEIbHON pabOThI KJIaBUATypa, MbIlb) C TMOAKIIOYEHHEM K CETH
«aTepueT» u obecreueHueM JOCTyIa B 3JIEKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIOGIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

I'mppaBnuueckas Mamumua 30tc; McnwitarenbHas
mammHa 140tc; IIpecc runpasnudeckuit S0Tc; Mamuna
ucneltatenbHas 50tc; Ilpecc rugpasmmyeckuit 500tc;

VYHuBepcanbHas HaroJbHas WCIIBITaTeNIbHAS
AIEKTPOMEXAHUYECKAS mammHa g0 100 kH;
VYHuBepcanbHas HACTOJIbHAS UCIIbITaTeNIbHAS
AIEKTPOMEXAHUYECKAS MammHa g0 10 kH;
VYHuBepcanbHas HACTOJIbHAS UCIIbITaTeNIbHAS
3IIEKTPOMEXaHUIECKAS MalMHa 210 50kH;
VYHuBepcanbHas 3J€KTPOMEXaHUUECKask UCIIbITaTeIbHas
MaluHa 600xH; Cepso- TUAPABIAYECKAs
HCIBITATENbHAS cHCTEMA UTM Ha 100xH;
CepBoruapaBnuueckas BBICOKOYACTOTHAs

ucneiTatenpbHags  cucteMa  MaKron  ma  25kH;
CepBorujpaBinuueckas HCIbITaTeNIbHAs CUCTEMA -
Magnum - 2000kH; A1220 MONOLITH
yIABTPa3BYKOBOH /1€(EKTOCKOI sl KOHTpOJisi OeToHa;
Jlerextop cTep:kHEM apmaTypbl W OIpPEACIICHHE
TOJIIIMHBI 3aIIUTHOTO CJI0s; MOJOTOK Uil UCHIBITAHUM
oerona SilverSchmidt PC; IMpubGop mis onpeneneHus
IPOYHOCTH MAaTE€pHaJIOB METOAOM OTpbIBa I10C
50MI'4.Y; Tsepaomep Equotip 3; VYabrpassykoBoit
npubop Pundit Lab; TDS-150 - Kowmmieke
u3MeputenbHblii  40-kananbHbli;  TDS-530-30 -
Kommnexc wn3mepurenshbiii 30-kaHanbHbii; HoyTtOyk
ASUS X450LB-WXO0; ITlopraTHBHBIII MHOTOOCHOBHOU
ONTUKO-3MUCCUOHHBIM  aHAIM3aTOp  XMMHYECKOTO
cocraBa MeTauioB " criasos PMI-MASTER UVR Pro;
ITopratuBHBIHA PEHTIeHO-(PITyOpeCcieHTHBIN
CHEKTPOMETp AJIsl aHajIu3a METAJNIOB C BO3MOXHOCTBIO
onpezaenenus "nerkux snementos" X- MET 8000 Expert

59. MexkadenpanpHas 1abopaTtopusi:
Cexkuus A

2-s KpacHoapmeiickas yi. 1.4

Ayn. Ne 40, Ne 15, Ne 226

Z[J'ISI HHBAJIMJO0B U JIUI] C OB3 obecnieunBaroTCS CIICHHUAJIBHBIC YCIIOBUA I ITOJTYUCHUA 06pa3013aH1/1${ B
COOTBETCTBHH C Tp€6OBaHI/I$[MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.



		2022-08-10T16:56:44+0300
	Михайлов Сергей Владимирович




