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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

LensiMu  ocBOCHUS

JUCLHMITIIMHBI

SBJISIFOTCSL  TIPUOOPETCHHE

3HAHWII OCHOBHBIX ITOJIOKECHUH

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

3ajayaMyd JIUCHUIUIMHBL SBJISIIOTCS HM3YYEHHE OCHOBHBIX IIOJIOXKEHUW CTPOUTEIILHOW MEXaHUKH,
3aKOHOMEPHOCTEeH AeQOpPMHUPOBAHUS PACUETHBIX CXEM 3JIaHUW U COOpPYKEHUH TMpU CTATHUYECKUX U
JUHAMUYECKUX BO3JICUCTBUAX; MMOJYyYCHUE 3HAHUKA OCHOBHBIX METOJIOB pacyera KOHCTPYKUHM HA IPOYHOCTD,
KECTKOCTh U YCTOWYMBOCTDH; OBJAJICHUE HABBIKAMH MPOEKTUPOBAHMSI KOHCTPYKLHUH, CBSI3aHHBIX C BHIOOPOM
pacyeTHOW CXEMBI, PACYETOM BHYTPEHHUX YCWJIMM W TMEPEMEUICHUN, aHAJIU30M M OLIEHKOW IOJYYEHHBIX

pe3yJIbTaToB.

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

KOI[ 1 HAUMCHOBAHHC

KO,[[ 1 HAMMCHOBAHUC

[Tnanupyemsble pe3yiabTaThl O0yUeHUS O

KOMIICTCHIIUH WHMKATOPa JTOCTHKECHUS JHUCIUILIMHE, 00CCICUNBAIOIIIEC JTIOCTHKCHUS
KOMIIETEHIIUN IUTaHUPYeMBIX pe3ynbTaToB ocBoeHust OITOI]
OIIK-1 Cnocoben pemars|(OIIK-1.10 Onenkal3naer
MIPUKJIATHBIC 3aJ1a41|aJeKBaTHOCTH PE3yNbTaTOB|OCHOBHBIE TIPUHITATIBI MMOCTPOEHUS
CTPOUTENBHON OTpaciin,|MaTEMATHYECKOT O MaTeMaTUYECKUX  MOJIEJIEd  CTPOUTEIbHOMU
UCIIONB3YS TEOPHIO H|MomenupoBaHms, MEXaHUKH CTEPXKHEBBIX CHUCTEM, IUIACTHH M
MeTOAB! (hyHIAMEHTAIbHBIX |(pOpMyIHpOBaHHE MPEIOKEHNH|000T0UEK.
HayK o UCIIO0JIb30BaHUIO |yMeeT
MaTEMAaTHYECKOM MOJICIM JIJIS|COCTaBIATh MaTEMaTUUCCKUE MOJCIH  JUIs
perIcHus 3a/1a4|pacyeToB CTPOUTEIHHBIX KOHCTPYKLUUN B BUIE
npodeCcCHOHAILHON CTCPKHEBBIX CUCTEM, TUTACTUH B 000JIOYCK.
EeITEIbHOCTH BJIaJieeT HABBIKAMH
COCTAaBJICHUS MaTeMaTUICCKHX MoJIeJIei
CTEpKHEBBIX W TOHKOCTEHHBIX CHCTEM U
METOJaMHM HCCISIOBAHUS YTUX MOJIEIIEH.
OIIK-1 Cnocoben pemats|OIIK-1.2 Onpenenenue(3naer
MIPUKJIATHBIC 3aJ1a4M | XapaKTePUCTUK (bM3HYECKOTO |TPUHIIAITEI i METOJTBI OTTPEICIICHHS BHYTPEHHUX
CTPOUTENHHOM OTpaciiy, [mpoiiecca YCUIIUH, HaNpsHKeHWM W TepeMelleHuil B
HCIIONB3Ys TEOPHIO U |(sBIICHMS ), XapaKTEPHOTO JUISI|CTep)KHEBBIX ~ CHUCTEMaX,  IUTACTHHAX |
MeTOIbl (hYH/IAMEHTAIbHBIX|00BEKTOB  MPOQecCHOHANBHOM|000I0UKaX.
HayK JIEITENHHOCTH, Ha OCHOBE|ymeeT
TEOPETHYECKOTO paccuuThIBaTh ~ YCUIIUS,  HANpSOKEHHs U
(9KCTIEpPUMEHTATIBLHOTO) MEePEeMEIIEHUST B PACUETHBIX CXeMaX 3JIaHUH U
HCCICA0BaHUS COOPYKEHHI npu CTaTHYECKUX 51

JTUHAMUYECKUX BO3JEHCTBUSX.

BJIaJleeT HABBIKAMH

pacyera yCWINM, HaPsSHKEHU U TepeMeIeHu i
B CTEPKHEBBIX CHCTEMaX, IUIaCTUHAX U
00070YKax, B TOM 4YHCIIE C TNPUMEHEHHEM
MPOrPAMMHO-BBIYUCIUTEIBHBIX 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
YCIOBUU

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,
UCIONB3Ysl ~ TEOPHIO U

MeTO/bl (PyHJIAMEHTAIIbHBIX
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 PEIICHHUSI CHCTEM JIMHEUHBIX
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  pe3yJbTaTaM|OCHOBHBIE TIOHATUS W  METOJABI  OLICHKH
u perieHue Hay4HO-|HCCIEAOBaHUS 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 3amaqy
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 HCCJIEIOBAaHUI

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 JJI  pelIeHMs] 3aJad|IpOEKTHBIX pelICHUH 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  pelieHus B[cBeneHUM 00 o0bekTax  H|mpodeccHOHATbHYI0 TEPMUHOJIOTHIO B 00JIaCTH
npodeccuoHaIbHON nporeccax MpodecCHOHATLHON |CTPOUTEIBCTBA; OCHOBHBIE KOHCTPYKTHBHBIE
JEATEIbHOCTH,  UCIOJIb3Ys|IeATEbHOCTH MOCPEJCTBOM[CXEMBl ~ 3IaHMM M COOPYKE€HUM,  THIIbI
TEOPETUUECKHE OCHOBbI, | ICTIOJIb30BaHU CTPOUTENIbHBIX KOHCTPYKIMH, BUJIbI U CBOMCTBA
HOPMAaTHUBHO-IPABOBYIO npodeccuoHanbHOM CTPOUTEIIbHBIX MAaTE€PUAJIOB; OCHOBHBIE METO/IbI
0a3y, MpaKTUYECKUI ONBIT(TEPMUHOIOTUU pacuera 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 U[pacuéTHOM  CXEMBI  3JIaHUSA(BHJBI PACUETHBIX CXEM 3[aHUI U COOPYXKEHUM;
OpraHU30BbIBATH (coopyxeHus), orpeziesieHUE | TPUHIIMUIIBI COCTABIIEHUSI PACUETHBIX CXEM U UX
pa3paboTKy IPOEKTOB|ycoBHii  paboThl  3JIeMEHTalaHanu3a.
3JaHUM M COOPYKEHHMM C|CTPOMUTEIBHBIX KOHCTPYKLUI|ymeeT
Y4E€TOM  DKOHOMMYECKHUX,|IPU  BOCHPUATHM  BHEIIHUX|COCTABJISATh PACUETHBIE CXEMBbl  HECYIIMX
DKOJIOTUYECKUX H|HArpy3okx KOHCTPYKIMI 31aHUM M COOPYKEHUH, a TAKKe

COLIMANLHBIX TpeOOBaHUI U
TpeboBaHMil 0E301acCHOCTH,

crioco0eH BBITIOTTHSATh
TEXHUKO-  HKOHOMHYECKOE
000CHOBaHME  MPOEKTHBIX
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
3MaHUA U COOPYXEHHUU C
Y4E€TOM  DKOHOMHUYECKUX,
JKOJIOTHUECKUX U

COLMAIBHBIX TpeOOBaHUI U
TpeOOBaHUil 0E€3011aCHOCTH,

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

HAJ30p 32 UX COOJIIOJICHUEM

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 ONpPENeICHUs
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
TEXHHKO-  SKOHOMHYECKOE
000CHOBaHHE  MPOEKTHBIX
peLIeHu i 31aHUHI 3|
COOPYKEHHM, OCYLIECTBIIATh
TEXHUYECKYI0  DKCIEPTU3Y
IPOEKTOB M AaBTOPCKHUU

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 nucummuinHa (MoayJsib) BKItoueHa B biok «/lucummunel, moaynun» b1.0.14.04 ocHoBHOM

npodeccuoHaabHOM oOpas3oBarenbHOM mporpammel  08.05.01

CTpOI/ITeJ'IBCTBO YHUKAJIbHBIX 3MaHUA U

COOPY>KEHHI M OTHOCHUTCS K 00s13aTeIbHOM YacTh yueOHOTO TIIaHa.

Ne n Kon 1 HanMeHoBaHHe HHIMKATOpA
/i PE/ULCCTBYIOMHE AHCUHILTHHAT JIOCTHOKCHHST KOMITETEHIIUH
1 |Bricmas Maremarika OIIK-1.4, OIIK-1.6, OIIK-1.7, OIIK -
1.8, OIIK-1.9, OIIK-1.10, OIIK-11.8
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK -
5 ConportuBnenue marepuanoB. OcHOBbI Teopuum ympyroctu u|(l.7, OIIK-2.1, OIIK-3.1, OIIK-6.17,
IUIACTUYHOCTH OIIK-6.18, OIIK-11.1, OIIK-11.6,
OIIK-11.13
3 |Teoperuueckas MexaHHUKa OIK-11.1,  OIK-11.2,  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.

Conpotusienue MatepuaaoB. OCHOBBI TEOPUH YIIPYTOCTH U MIIACTUYHOCTH

3HATh MPUHIIUIIBI U METO/IbI pacyeTa OTIEIbHBIX 3JIEMEHTOB KOHCTPYKIMNA HA MPOYHOCTb, )KECTKOCTh U
YCTOWYHBOCTD;

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

YMETb ONPEIENSTh YCHINA U AeQOopMalii OT BHEIIHUX BO3JIEHCTBUI B MPOCTHIX PACUETHBIX CXEMaX;

BJIQJICTh HAaBBIKAMU HCIIOJIb30BAHMS METOAOB COMPOTHBIICHUS MATEPUAIOB M TEOPUM YIPYTOCTH MPHU
pEIIeHNH 3a]]a4 Ha IPOYHOCTb, )KECTKOCTh U YCTOMYUBOCTb.

TeopeTnueckas MexaHHKa

3HATh OCHOBHBIE MOJIOKEHHUS, IPUHIIMITBI K METO/IbI CTATUKU, KHHEMAaTUKU U IMHAMUKH TBEPAOTO Tela;

YMCTbD I10JIb30BATHCA YPABHCHUAMU CTATUKU U JUHAMUKHU IIPU paCYCTC NPOCTHIX PACUCTHBIX CXEM,

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

NunxenepHas rpaduxa
3HATH MPABUJIA BBIITOJHEHHUS YEPTEKEH U TpauKoB;
YMETb CTPOUTH PACUETHBIE CXEMBI, SMIOPHI U rpaduKu.

HHupopmalinoHHbIE TEXHOJIOTUN

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

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

BIIQJIETh HABBIKAMH PELICHUS MHKEHEPHBIX 33J1a4 C IIOMOULIBIO IPUKJIAIHBIX IPOTPAMM.

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

dusnka

3HaTh (pU3MUECKUE SIBICHUS U 3aKOHBI, OTHOCSIIINE K MEXaHHUKe 1e(hOPMUPYEMOTO TBEPOTO TENa;
YMeTI) HCIIOJIB30BAaTh 3aKOHBI (1)I/I3I/IKI/I HpI/I pGIHGHI/II/I 3a1a49 MCXaHHUKU TBep)IOFO TECJa,

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

CrpourensHble MaTepuansl. Yacts 1

3HaTh OCHOBHBIE CBOWCTBA CTPOUTENBHBIX MAaTEPUAJIOB, UCIIOIB3YEMBIX /ISl HECYIIIMX KOHCTPYKIIHM;

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

BJIa/IETh OCHOBAMHU MEXaHUYECKUX UCIIBITAHUN JIEMEHTOB KOHCTPYKIIMA.

No Kona n HamMeHOBaHME HHIUKATOPA
ITocnenyromuye TUCIUIIIIMHBL
n/m JOCTHKEHHUS KOMITETCHIIUU

[IKC-5.1, TIKC-5.2, TIKC-5.3, TIKC-

1 |Teopwus pacuera Ha JUHAMHUYECKHE U CEICMUYECKUE BO3AECHCTBUS
PUAP 5.4, [IKC-5.5




OIIK-3.6, OIIK-11.1, OIIK-11.2,

OIIK-11.3, OIIK-11.4, OIIK-11.5,
2 |OCHOBBI HAyYHBIX UCCIICIOBAHHIA OIIK-11.6, OIIK-11.7, OIIK-11.8,

OIIK-11.9, OIIK-11.10, OIIK-11.11,

OIIK-11.12, OTIK-11.13, OIIK-11.14

[TIKC-5.1, TIKC-5.2, TIKC-5.3, TIKC-
3 |HayuHo-uccrnenoBarenbckas paboTa

5.4, IIKC-5.5

4. O0beM AUCUMILIMHBI (MOAYJisl) B 3aYE€THBIX €IUMHHMIAX C YKa3aHHMEM KOJHYeCTBA aKaJeMH4YeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy o0y4yawluxcsi ¢ npenojgaBartejieM (10 BHAAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IUXCs

Cemectp
W3 Hux yacel Ha
. Bcero
Bup yaeOHoit paboTh MIPAKTUYECKYIO
Hacos TMOATOTOBKY 5 6 7

KonrakTHasi padora 224 64 80 80
Jlexnmonnsie 3auaTus (JIek) 96 0 32 32 32
Jlaboparopubie 3austus (JIad) 4 0 2 2
IpakTrueckue 3ansatus (I1p) 124 0 30 46 48
HMuasi koHTaKTHAsI paboTa, B TOM YMCJIe: 2,75 0,65 1,05 1,05
KOHCYJIBTAIINN TI0 KYPCOBOU paboTe (TIPOeKTy),
KOHTPOJIBHBIM padoTam (PT'P) 2 0.4 0.8 0.8
KOHTaKTHas paboTa Ha aTTeCTAlMIO (Clava 3a4era,
3a4ueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHI 2 0,4 0,8 0,8
(mpoexTa); cmava KOHTPOIBHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIHIO B CECCHIO
(KoHCYyNbTaLUA TIepeI SK3aMEHOM H clladya 0.75 0,25 0,25 0,25
Yacbl HA KOHTPOJIb 62,25 8,75 26,75 26,75
CamocrositesbHast pagora (CP) 177 34,2 71,4 71,4
O01mas Tpy10eMKOCTh JUCHUIITUHBI (MOYJIs1)

qacbl:| 468 108 180 180

3aYeTHbIE ¢ IHHUILI: 13 3 5 5

5. Conep:kanue QUCHUILIMHBI (MOAYJIsi), CTPYKTYPHMPOBAaHHOE IO pasfenaM (TemMaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKAa/leMHYeCKHUX YACOB ¥ BUJAOB YUeOHbIX 3aHATHH
5.1. TemaTHueckuii MIaH JUCIUILIAHBI (MOJTYIsS)
KonTakTHast paboTta (110 yueOHBIM
3aHITHSIM), Yac. Kon
HUHIAUKATOP
= a
g | Jexuun I13 JIP Bcero,
Ne Pazgensl muCUTUIMHEI S CP ua JOCTHXKEHHU
3 C. g
M3 HUX Ha W3 HUX Ha W3 HUX Ha
MIPaKTH- MPaKTH- MPaKTH- KOMIICTCHIL
Bcero | ueckyroo | Bcero | ueckyro | Bcero | ueckyro umn
moAro- moaro- moJro-
TOBKY TOBKY TOBKY
1. |1 pa3zmen. Pacuer cratnuecku
OTIPEICTTUMBIX CTEPKHEBBIX
CHCTEM Ha HETMOJBUKHYIO
HarpysKy




OIIK-1.2,

PacueTHbie cxembl cOOpyKeHHI OINK-3.1,
1.1. o ’ 0,5 2,5 OIIK-
X KUHEMATHYECKUH aHaJIN3 6.17,
OIIK-11.1
OIIK-1.2,
OIIK-1.5,
19 MHoOronpoJieTHple  IMapHUPHO- 5 11 OIIK-3.1,
""" |KOHCOJIbHBIE OAJIKK OIIK-
6.17,
OIIK-11.1
OIIK-1.2,
OIIK-1.5,
MHOTOIMCKOBBIE  CTEPIKHEBBIC OIIK-1.7,
1.3. |cuctemsl. TpeximapHupHbIC 5 17 | OIIK-3.1,
paMBbl U apKu OIIK-
6.17,
OIIK-11.1
OIIK-1.2,
OIIK-1.5,
CraTtnuecku OnpeAcINMbIe OINK-1.6,
1.4. 5 13 OIIK-3.1,
IJI0CKHE (hepMBbI OIIK-
6.17,
OIIK-11.1
2 |2 paznen. Pacuer ctarndyecku
OTIPEICITUMBIX CTEPKHEBBIX
CHCTEM Ha MOJIBKHYIO
Harpy3Ky
OIIK-1.2,
. OIIK-1.5,
Jlvany  BIMSIHUSL peaknuid U OIK-1.6
2.1. |BHYTpeHHUX yCcWIMH B Oankax U 2 10 ’
pamax (21117(-
OIIK-1.7
Ornpenenenne peakiuit u OTIK-1.2,
2.2. |BHYTPEHHHX YCHJIHMH 10 JIMHHSAM 3 7 OITK-3.1
BJIMSHUS
23 Jluauu  BiMSIHMS ~ ycUIIMA B 5 6 OIIK-1.2,
" |cTepxkHAX mIIOCKUX hepm OIIK-1.6
3. |3 pasnen. Onpenenenue
MepPEeMEIICHII B CTATUYECKU
OTIPEICITUMBIX CTEPKHEBBIX
cucTemMax
OIIK-1.2,
OcCHOBHEBIE TIPUHITUTIBI u OINK-1.4
31 |Teopemsl CTPOUTENHHOM 5 8 OITK-1. 5'
MEXaHUKHU. dopmyna OHK-l.?:

Makcgemia-Mopa

OIIK-6.17




Omnpenenenne nepeMenieHU B

OIIK-1.2,

3.2. |bamkax W pamax OT CHJIOBOH 8 18 Cél'f?{-
rarpys onic 4.7
Ompenenennue MEPEMEIICHUH OT OIIK-1.2,

3.3. |reMmiepaTypHOTO BO3JEHCTBUS U 1,7 5,7 | OIIK-1.4,
OT OCaJIKU OTIOP OIIK-1.5

4. |4 pa3znen. MHas koHTaKkTHAst
pabota

4.1. [nas koHTakTHas paboTa 0,8 | OIIK-1.2

5. |5 pa3nen. Kontpoub

OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIIK-
1.10,
OIIK-3.1,
5.1. [3auer ¢ onenkoit 9 OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7

6. |6 paznein. Pacuer ctarndecku
HEOMpeAEeTUMBIX CTEPIKHEBBIX
CHCTEM METOOM CHJI

OIIK-1.2,
Cratudyeck  HeONpeneluMble OINK-15

6.1. |cucrembl, ux cBoicTBa. Wues 2 4 OIK-3 1’

METOJ1a CUII OHK-li. é
OIIK-1.2,
OIIK-1.7,

Pacuer CTaTHYCCKH OIK-

6.0, [HEOMPENETHMEIX paM METOZIOM 18 30 6.17
CHJI Ha JCHCTBHE CHIIOBOH OHK’-
Harpy3Ku 111,

OIIK-11.7
OIIK-1.2,
OIIK-1.4,
Pacyer pam meromoM cui Ha OINK-1.7

6.3. [TemMmeparypHOEe BO3JCHCTBHE U 6 14 OTIK- ’

0CaJIKy OIop 6.17.

OIIK-11.1




Pacuer CTaTHYECKHA OIIK-1.2,
6.4 |HEOTPENETUMBIX bepm u 2 4 3 OIIK-1.7,
"' [mpocTpaHCTBEHHBIX pam OIIK-3.1,
METOIOM CHJI OIIK-6.17
7|7 paszen. Pacuer crepKHEBBIX
CHUCTEM METOJIOM TepeMeIIeHUI
B KAaHOHUYECKOH (hopMme
Nnes w™eroma mnepemenieHui. i
OcHoBHAas cucreMa u OINK-1.2,
7.1. 2 4 OIIK-1.5,
KaHOHHUYECKUE ypaBHEHUS OITK-11.6
METO/Ia ITIEPEMEILICHU I '
OIlK-1.2,
OIIK-1.5,
OIIK-1.7,
Pacuer pam METOIOM OIIK-
7.2. |mepeMemieHN  Ha  JICHCTBUE 10 18 32 6.17
CUJIOBOM Harpy3ku OﬁK’-
11.1,
OIlK-11.7
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
Pacuer pam METOIOM OIK-
7.3, [[repeMerenin . fa 4 2 8 6.17,
TEMIIEpaTypHOE BO3JICHCTBHE M OIK-
0CaJIKy OIop 111
OIIK-
11.6,
OIlK-11.7
OIIK-1.2,
Yropouienus mpu pacdere pam OIK-
7.4. IMeTooM miepeMenicHuid. Pacuer 2 2 6 6.17
MIPOCTPAHCTBEHHBIX paM OHI.<- 1’1 1
8. |8 paznen. Matpuunsie GopMbI
pacueTa CTepKHEBBIX CHCTEM B
TIEPEMEIICHHSIX
OIIK-1.2,
OIIK-1.7,
81 MartpuuHnas } dopma  MeTona 4 114| 194 OIIK-3.1,
TepeMEIICHUN OIIK-
6.17,

OIIK-11.6




8.2.

OCHOBEI pacdu€Ta CTCPIKHCBBIX
CHUCTEM MCTOA0OM KOHCYHBIX
3JICMCHTOB

12

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

9 paznen. CMelaHHbIi METOT
pacyera CTaTU4eCKH
HCOMPCACIIMMBIX paM

9.1.

Unes  cmemanHoro  meroja.
BpiOOp OCHOBHOW cHCTEMBl |
KaHOHUYECKUE YPABHEHHUS

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

9.2.

Pacuer pam CMEIIAHHBIM
METOJOM Ha JEeWCTBHUE CHUIOBOU
Harpy3ku

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

10.

10 paznen. Unast koHTakTHas
paborta

10.1

Wnas xoHnTakTHas padbora

1,6

OIlK-1.2

11.

11 pazpen. Kontpoiib

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,
OIlK-11.7




12.

12 pazgen. OCHOBBI AMHAMUKH
COOPYKEHHI

121

CBOOOJHBIE W  BBIHYXJICHHBIC
KoiebaHus CHUCTEM C OIHOM
CTEIEHBIO0 CBOOOIBI

14

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

12.2

CBOOO/JIHBIE ¥  BBIHYXKJICHHBIC
KoaeOanus CHCTEM c
HECKOJIBKHUMU CTENEHSIMH
CBO0OO/IbI

12

24

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

OIIK-
1114

12.3

YnpouieHus npu pemeHny 3a1ad
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

13.

13 paznen. OcHOBBI
YCTOMYHMBOCTH COOPYKEHUHN

131

OcHoBHbIE MTOHATHUA.
Cratuyeckuil METOJI pacyera Ha
YCTOWYUBOCTD

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
¢dopme MeToja epeMereHn i

10

18

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

13.3

JAnHaMudeckuit 51
SHEPTETUUYECKUAN METOBI
pacyera Ha YCTOMYMBOCTh

OIIK-1.2,
OIIK-1.4,
OIIK-1.5

14.

14 paznen. OCHOBHBIE TTOHATHUS
TEOPUHU U3ruda IIaCTHH,
METO/JIbI X pacyera

141

Oo6mume OJIOXKEHUS.
Paspermarorime ypaBHCHHS
I/I3FI/I6a TOHKHUX IIJIACTHUH

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

14.2

[TocTaHOBKM M METOMBI PELICHUS
3a7a4 U3rnoa IiacTUuH

20

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

14.3

Pacuet mut METOAOM KOHCYHBIX
9JICMCHTOB

9,4

17,4

OIIK-1.2,
OIIK-1.7,
OIlIK-
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. OCHOBHbBIE MTOHATHUS

TEOpPHH 000JI0UEK, MOJICIU U
METOABI UX pacqua

15.1

OOue mMoMOXKEHHUsI O pacdere
TOHKUX o0Oosouek. YacTHble
TEOpHHU pacdera TOHKHUX
000J104eK

OIIK-1.2,
OIIK-1.4,
OIIK-3.1

15.2

Pacuer TOHKHX HOJIOTUX
oOosiouek. OOmue cBemeHUs O
YHCIEHHBIX METOJaX pacyera
000JI0U€EK

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

15.3

HpI/IMeHeHI/Ie METOJa KOHCYHBIX
9JICMCHTOB K pacucTy 000104Y€eK

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 paznen. Unas koHTaKkTHAs
paborta

16.1

WNHuas xoHTakTHAs paboTa

1,6

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,
OIIK-
6.19,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.7,
OIlIK-
11.13,
OIlIK-
11.14




17. (17 paznen. Kontposnb
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,
17.1 OIIK-
DK3aMeH 7 27 6.18,
OIIK-
6.19,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.7,
OIIK-
11.13,
OIIK-
11.14
5.1. JIexuuu
Ne | HaumenoBanue paznena .
o HaumeHnoBaHue 1 KkpaTKoe coep:KaHue JEKIUN
/o Y TEMBI JIEKITUI
Beenenne B aucummiuuHy. PacueTHas cxema COOpY)KEHHA U €€
KWHEMAaTUYECKUI aHau3
IIpenMer ¥ 3amauM CTPOUTENBHOM MeXaHUKU. OCHOBHBIE NOHSTHS U
npuHUMIBL. PacyeTHas cxema COOpy:KEHHs U ee dJeMEeHThl. TpeboBaHus K
PacueTHble cxemMbl  [pacdeTHOM cxeme U KpuTepuu BbiOopa. CBsI3H U y3JIbl paCUeTHBIX cXeM. Buibl
1 COOPYXKEHHUM, NX Harpy3ok W Bo3aeicTBuil.  Kiaccudukarusi ~ pacyeTHBIX  CXEM.
KrHeMaThdyeckuil aHanu3 |[Kunematudeckuii aHainu3 pacueTHbIX cxeM. CTemneHb CBOOOJBI CHCTEMBI.
HeoOxonuMoe u 10CTaTOUHOE YCIOBHE T€OMETPUUYECKON HEHM3MEHSEMOCTH.
ITpaBua reoMeTprUECKH HEN3MEHAEMOT'0 COSIMHEHHSI IMCKOB MEKIY COO0M
U C OCHOBaHMEM. MTHOBEHHO U3MEHSAEMBIE CUCTEMBI.
MHoromnposieTHbIe HIaPHUPHO-KOHCOJIbHBIE OaIKH
Muoronponeraere OO6mme cBenenus. Kunemarnueckuit ananu3. IlocTpoeHue mMo3TaXHOM
2 | MapHUPHO-KOHCOJIBHBIE i o ' P
cxembl. Omnpenenene ONMOPHBIX PEeaklUWid, BHYTPEHHUX CHJI U IOCTPOEHUE
Oanku —
OAHOOMCKOBBIE U MHOTOAMCKOBBIE CUCTEMBI. TpexIapHUpHbIE PaMbl U apKH.
CucreMbl ¢ 3aMKHYTBIM KOHTYPOM
OnHONUCKOBBIE U JIBYXJMCKOBbIE O€3paclopHble pacyeTHbIE CXEMBI.
MHOroaucKoBbIe TpexmapHupHBIE (pacClIOpHBIE) pacueTHbIC cXeMbl. Onpe/eneHne peakifii B
3 | CTepKHeBbIe CHCTEMBI. |TPEXIIAPHUPHBIX paMax MPH MPOM3BOILHBIX HAIPY3KE U PACIONOKEHHU
TpexmapuupHbie pamsbl u|onop. Kinaccudukanus u ocHOBHbIE 51eMeHTHI apok. [Topsnok onpenenenus
apKu peakuuii ¥ YyCWIMM B CEYEHUAX TpeXWapHUpHoW apku. llonsatue o
palMOHAIBHOM OYEPTAHWUM OCH apKH. Pambl ¢ 3aMKHYTBIM KOHTYPOM.
CriocoObl pacKpbITUS 3aMKHYTOTO KOHTYpa W ONpeAeieHHE peakiuid BO
BHYTPEHHUX CBS3SX.




[Tnockue dhepmbl. CiocoOBI onpeIeTICHUsT YCUITUI B CTEPIKHAX TUIOCKHUX (hepM
[Tnockue ¢epmbl. OOpa3oBanue (epM U yCIOBHE HX TE€OMETPUYECKOM

Crartuuecku
HeusmenseMmocTt. Kiaccudukauus ¢depm. AHanUTHYECKOE OMNpEIeIeHre
4 OTIPEICTUMBIC TNTIOCKHE N
(bepmbI ycunuit B ctepxkHAX (hepm. CrocoO BBIpe3aHUsi Y3JI0B U CIOCOO CKBO3HBIX
p ceueHuil. ['paduueckuii criocod onpeneneHus yCHIuu.
JIuHuM BIMSAHUSA peaKUUMd U BHYTPEHHUMX YCWIMA B MPOCTBIX U
MHOTOITPOJIETHBIX OaJIKax
JIvnuu BavsHus peakuuii [[IoHaTHe 0 MuHUK BIusAHMA. JIMHUK BIMSHUSA PeakUUi U yCUIMH B Oajlke Ha
5 | ¥ BHYTPEHHHUX YCHJIHIA B [IBYX OIIOPAax U B KOHCOJIbHOM Oanke. IIpMHIMIIBI TOCTPOCHUS TMHUHI BIUSHHA
Oanikax u pamax B IIAPHUPHO-KOHCOJIbHBIX Oankax. [lepenada TMHUM BIMSIHUS 110 MTO3TAXHON
cxeme. Kunemarnueckuit cmnoco® MOCTpOCHHS JWHUNA BIUSHUS. JIuHUM
BJIMSHUS B TPEXIIAPHUPHBIX CHCTEMaX.
OnpeneneHne peakuuii M BHYTPEHHMX YCWIMM IO JIMHUSM BIMSHUS OT
HETOABUKHON HArpy3Kku
Omnpenenenne peaknuii 1 |Onpeneenre peakuuid U yCHIMA OT HENOJBHKHOM HAarpy3kd € IMOMOIIBIO
6 | BHYTpPEHHMX YCHJIMU 110 |[IMHUHI BiausaHus. ONpeneneHue peakuui U yCHIMH OT CUCTEMbI IOJBHKHBIX
JIMHUSAM BIIASIHUS IPY30B MO JUHUAM BIusHUs. OnpeneneHne mojaoKeHuss KpUTHIECKOTO Irpy3a
HaJ BepUIMHON JTUHUU BIUSHUS. [IoHsATHE 00 00BEMITIONTNX SIOpaXx.
. [JlnHUY BIMSHUS yCUITUH B POCTHIX IDIOCKUX  (hepmax
JIuHuYM BIUSHUS YCUIHI N
Oco0eHHOCTH TIOCTPOCHUS JIMHUN BAUSHUS B QepMax. JIMHUM BIUSHUS TpU
7 B CTEPKHSX TIOCKUX N
o y3JI0BOM Tepenade Harpy3ku. BeTBu nmunuun Biausaus B pepme. [loctpoenue
epm . o
p JTUHUH BIUSHUSA YCUITUHN B CTEPIKHSIX MPOCTHIX (hepM.
OCHOBHbBIE NPUHLMIBI U TEOPEMbl CTPOUTEIBHON MexaHuku. Popmyia
OcHoBHble puHIUIBI 1 |Makcsenaa-Mopa
g | Teopemsl crpourenbHoii |O0mue nonoxenus. OCHOBHbIE IPUHIIUIIBI CTPOUTENBHON MeXaHuKu. Pabora
mexanukd. @opmyna |BHemHUX cuil. IloTeHumansHas sHeprus aegopmanny. OCHOBHBIE TEOPEMBI
Makcemna-Mopa ctpoutenbHoil MexaHuku. @Dopmyna MakcBenna-Mopa u ee Bua s
Pa3IMYHBIX PaCUYETHHIX cXeM. EquHuYHOE U rpy30BO€ COCTOSIHHUS.
OrmpesenieHne TUHEWHBIX M YIJIOBBIX TMEPEMEIICHH B OajlikaX M pamax OT
Omnpenenenue CHJIOBOI Harpy3ku
9 nepemernienuii B Gankax |OnpeneneHyue JIMHENHBIX M YINIOBLIX IE€PEMELIEHHH, BBI3BAHHBIX CHIIOBOM
U paMax OT CHJIOBOM  |HAarpy3kod. Beruucinenwe wunrerpanoB Makcesemna-Mopa ¢ OMOIIBIO
Harpy3ku "mepemuoxenus" omop. [lpaBmno Bepemaruna, dopmyna Cumrcosa,
dhopmyna Tpamenmii.
OrnpezieneHne nepeMenieHuit OT TEMITEPaTypHOTO BO3JIEHCTBHS U OT OCAJIKU
Onpenenenue orop
MIEpEMEIICHUH OT o o
10 Ompenenenue MepeMenieHuid OT TEIJIOBOTO BO3JCUCTBUS (M3MEHEHHE
TEMIIEPATyPHOTO 9 .
SMITCpaTyp TeMreparypsl). OnpeneneHue MepeMelieHnid, BhI3BAHHBIX HEPaBHOMEPHOM
BO3JICUCTBUS U OT OCAJKU o
0CaJIKOM OTIOp U HETOYHOCTHIO U3TOTOBJICHHUS JIEMEHTOB.
onop
Cratuuecku Crartuuecku HeonpeaenuMble CUCTEMBI, UX CBOMCTBA. Mnes Mmeroaa cui
13 HEONPEIETUMBIE CBoiicTBa cTaTUYECKH HeOmpenenuMbIXx cucteM. CTeneHb CTaTHYeCKOU
CHCTEMBI, X cBoiicTBa. |Heompenenénnoctu. Mnes merona cui. OCHOBHAs CHCTEMa M KAHOHHYECKHE
Wnes Merona cuil ypaBHEHUSI METO/A CHIL
Pacuer crarndecku HEONIPEASIUMBIX TNTIOCKUX paM METOJIOM CHJT Ha ICUCTBUE
CUJIOBOU Harpy3ku
Pacuer cratnueckun
Kanonwndeckue ypaBHEHHsI METOJIa CHJI TIPH pacyeTe Ha CHJIOBYIO HarpysKy.
HEONpPEeIeTUMBIX paM
Onpenenenue kodpPuiEeHToB u cBOOOAHBIX uieHOB. [lopsgok pacuera
14 METOJIOM CHJI Ha

NENCTBUE CHIIOBON
Harpy3ku

METOJOM CHII. Vyer CUMMCETpPUHU TIpHU PACUCTEC METOJAO0M CHIIL. OnpezleneHI/m
nepeMemeHHﬁ B CTaTUYCCKH HCOIPECACIUMBIX CUCTEMAX C UCIIOJIB30BAHUCM
CTaTUYCCKU OHpeJIeHHMOfI OCHOBHOI CHCTEMBI METOIa CHII.




Pacuer pam meToiom cun
Ha TeMIIepaTypHOe

Pacder pam mMeTo10M CHIT Ha TeMIIEpaTypPHOE BO3JCHCTBUE M OCAIKY OTIOP
OCOOCHHOCTH pacyueTa CTATHUECKU HEOTPEICTMMbIX CHCTEM METOIOM CHJI Ha

15 . TeMreparypHoe  Bo3zaeiictBue.  OmpeneneHue  CBOOOIHBIX  YJICHOB
BOSACHCTBHC M OCANKY |y apommaeckux ypaBHeHHl. OcCOOEHHOCTM pacueTa METOJOM CHUJI Ha
Otop HEPAaBHOMEPHYIO OCAJIKy OIIOpP U Ha HETOUYHOCTh U3TOTOBIJICHHUS.
Pacuer crarmyeckum HeompeaeaMMbIX (GepM M TPOCTPAHCTBEHHBIX pam
Pacuer ctatuueckn  [METOAOM CHII
HeonpenenuMeix Gpepm u [CTeneHs cTaTHYECKOH HEONPeaeTMMOCTH ()EPM M IIPOCTPAHCTBEHHBIX PaM.
16 IPOCTPAHCTBEHHBIX paM (BBIOOD OCHOBHOM CHCTEMBI M COCTABJICHME KAaHOHMYECKUX YPABHCHUM.
METOZOM CHII OcoGenHoctu pacueTa pepM U MPOCTPAHCTBEHHBIX paM METOJIOM CHII.
Wnes merona nepemeriennii. OCHOBHasl CUCTEMA M KAHOHUYECKUE YPAaBHEHHUS
METO/1a NepeMeIIeHUu I
Wnes merona . .
. Crenenp KHHEMaTH4eCcKOW HeompenenuMocTH. OrnpeneneHue YCHWIMH IO
1EPEMCIICHHH. M3BECTHBIM IlepemenieHusM. Mnes merona nepemeniennii. OCHOBHas cuctemMa
OcHoBHas cucTema u -
17 U KaHOHMYECKUE ypaBHEHUA MeToda nepeMeuieHuil. OmnpeneneHus
KAHOHMHACCKHE ko3¢ duLeHToB M CcBOOOIHBIX wWieHOB. llocienoBaTeNbHOCTH pacyeTa
YPABHCHHA METOMA |\ o0 510M nepemenieHuii. CpaBHEHHWE METOAOB CHJI U IEpEMEIIECHUN.
TEPEMCIHEHHH [IpeumyiiecTBa 1 HEAOCTATKU METO1A IEPEMEILICHUIA.
Pacuer pam MeTo10M nIepeMEIIeHH Ha IeCTBUE CUIIOBOM HAarpy3Ku
Pacuer pam metonom |IIopsnok pacuera pam MeTonom nepemenieHnil. OCHOBHas CHCTEMa METOJa
18 nepemMenieHnit Ha nepeMenieHu s pacyera IUIOCKOM pambl. COCTaBIIEHHE CHUCTEMBI
nelficTBUE CUIIOBOM KaHOHWYECKNX ypaBHeHHH. Omnpenenenne Kod()PHUIMEHTOB W CBOOOIHBIX
HATrpy3KH wieHoB. IlocTtpoenue osmop ycwimii B 3agaHHOM cucreme. IIpoBepku
pewienus. IIpumepsl pacuera pam METOIOM NIEPEMELLICHMIA.
Pacuer pam MerogoMm mnepeMelleHUWH Ha TEMIEPATYPHOE BO3JCUCTBUE U
Pacuer pam meTogom  |ocanky omop
nepeMenieHnil Ha Pacuer mnockux paM METOIOM NEpEMENICHUH Ha TeMIlepaTypHOe
19 TEeMIIEpaTypHOe BO3JeHCTBUE. Pacder IUIOCKMX paM METOIOM IEpPEMEIEHUH Ha JEHUCTBHE
BO3JICHCTBHE U OCAJKy |HEPaBHOMEPHOH ocaikH ornop. OcoOEHHOCTH KaHOHMYECKHMX ypPaBHEHUH U
onop MOCTPOCHHUS DIIOP H3THOAIIMX MOMEHTOB B OCHOBHOM U 3aJaHHOMN
CUCTEMaX.
Hcnonb3oBaHue CUMMETPUM pacdyeTHbIX cxeM. OcoOeHHOCTH pacyera
VYrporieHust mpu pacyere [IPOCTPAHCTBEHHLIX paM METOIOM IIEPEMEIECHHIH
20 paM MeTo/I0M Pacuer pam meTomoMm mepeMelieHUN ¢ yderoM cUMMeTpuu. ['pynmupoBka
nepeMenienuii. Pacuer |HEM3BECTHBIX M pasjoxeHHWe Harpy3ku. CTeneHb KMHEMaTHYECKOM
IPOCTPAHCTBEHHBIX paM [HEONPEAEIUMOCTH  NPOCTPAHCTBEHHBIX  pamM.  OCHOBHasg  cucTeMa.
Oco0eHHoCTH onpesieNieHusl yCUIINM B OCHOBHOM U 33JJaHHOMN CHCTEME.
Marpuunas popma meroaa nepemerieHuil. [Ipsamoit MmeTos sxecTkoCTH
Meron mnepememieHuii B (opme MpsSMOTO METOJa >KEeCTKOCTU. THUIOBOM
CTep)KeHb M3TH0aeMoil CTepKHEBOHM cucTeMbl (IUIOCKOW pamsbl). Matpuia
21 Marputinas q)opMav KECTKOCTH M BEKTOP HArpy3KW IS HM3ru0aeMoro IIJIOCKOTO CTEPKHS.
METO/Ia TIEpEMCLICHIH Marpuia MHJIEKCOB UM COCTaBJIEHHWE MATPUYHBIX YPABHEHHMH JUIsI CUCTEMBI
n3rubdaeMbIx crepskHeit. OOuit aropuT™ pacdeTa pam B MaTpUIHOU (opme.
OcHOBHbIE TIOJIOXKEHUS. MaTpullbl KECTKOCTH CTEP>KHEBBIX KOHEUHBIX
aneMeHToB. OOLIUI aNropuT™M CTATHYECKOIO pacuera METOJOM KOHEUHBIX
OcHOBBI pacueTa SJICMCHTOB
99 cTepxHeBbIX cucTem |OCHOBHBIC MOJOXCHHS, BUIBI M (POPMBI, JOCTOMHCTBA U HEJOCTATKH METO/1a

METOA0OM KOHCYHBIX
9JICMCHTOB

KOHEYHBIX 2JIEMEHTOB. KOHEUHbBIE 3JIEMEHTHI M aNMPOKCUMHPYIOIINE
¢byaknun  (pynkunu ¢opmel). ToYHOCTB, YCTOMYHMBOCTH U CXOAUMOCTH
pemenust. CteneHu cBOOOIBI ISl TUIOCKOTO M MPOCTPAHCTBEHHOTO JIEMEHTA.
MaTpulibl )K€CTKOCTH ISl CTEP>KHEBBIX




AJIEMEHTOB C Pa3HbIMHU CTENEHSAMHU CBOOOIbI. OCHOBHBIE COOTHOIICHUS AJIS
KOHEUHOro 3JeMeHTa u3rubaemoro crepxHs. DopMupoBaHue riodambHON
MaTpULbl )KECTKOCTH M BEKTOpPA HArpy3Ku JUIsl CTEPKHEBOW CHCTEMBI. YYeT
3aJlaHHBIX TPAaHUYHBIX ycloBui. CucTema pa3pellarlliuX ypaBHEHUH U ee
peumienue. OrnpenesieHHEe BHYTPEHHHUX YCWIMIL B CTEPKHEBOM 3JIEMEHTE.
OOwMii aNropuT™M CTATUYECKOTO pacueTa METOJJOM KOHEUHBIX 3JIEMEHTOB.

HNnesa cmenranuoro
Merozaa. Beibop

Nnes cmemanHoro merona. BeiOOp OCHOBHOU CHCTEMBI M KaHOHUYECKHE
ypaBHEHUSA

23 OCHOBHOM cuctembl 1 |CMEIIaHHBIA METOJI pacyeTa CTaTHYECKH HEOIpeAesUMbIX cucteM. Wnes
KAHOHUYECKHUE cMemaHHoro meroga. OCHOBHasg cuUCTEMa M KAaHOHMYECKHE YpPaBHEHUs
ypaBHEHUs CMeIlaHHOro Meroaa. [lopanok pacyera cMEIaHHBIM METOOM.
Pacuer pam cMelIaHHBIM METOAOM Ha JEHCTBHE CHIIOBOM HArpy3Ku
IIpuMeHEeHNnEe CMEIIaHHOIO METOJA K PACUeTy IJIOCKUX U IIPOCTPAHCTBEHHBIX
Pacuer pam cMemanubM |[paM. Bei6op ocHOBHOIH cuctembl. CocTaBiieHUE KAaHOHUYECKUX YpaBHEHMH.
24 | meromoM Ha neiictBue |CrocoObl BerurcieHUs K03()PUIMEHTOB U CBOOOAHBIX YWICHOB KAHOHUYECKUX
CHJIOBOI Harpy3ku  |ypaBHeHMH. IlocTpoeHme pe3ylpTHPYIOIIMX OSIIOP BHYTPEHHUX YCHIIMM.
HedopmarnonHas U cTaTu4yeckas IpPOBEPKH.
OcHOBHbIE MOHATUS JUHAMUKU cOoOpykeHUIl. CBOOOHBIE U BBIHY)KJICHHbIE
KOJ1e0aHuUsl CUCTEM C OJIHOM CTENEHbBIO CBOOO/IbI
Coboanble U OcHOBHbBIE NOHATHS U IPEIAMET HU3Y4YEHMs] AMHAMHUKHU COOPYXEHHH. Buuisl
BBIHY/ICHHbIE JTMHAMUYECKUX HArpy30K. YpaBHeHUs AuHamMuKH. CTeneHu cBOOOIBI Macc
27 Kosiebanus cucreM ¢ |cucTembl.CBOOOJHBIE KOeOaHUsI CUCTEM C OJIHOM CTENEHBI0 CBOOO/IBI.
OJHOM CTENEHBIO HuddepeHnnansHoe ypaBHCHHE CBOOOJHBIX KOJEOAHWNW W €ro pelieHuc.
cBOOO/IbI OcCHOBHbBIE XapaKTePUCTUKU CBOOOAHBIX KojeOaHuii. Onpenenenne KpyroBoi
4acTOThl CBOOOJIHBIX He3aTyxarouux KosiebaHuil. 3aTyxaromue KosieOaHusl.
JlorapupmMuuecKuil JeKpeMEeHT 3aTyXaHHsL.
CB00O/IHBIEC U BBIHY)KJCHHBIE KOJICOAHUS CHCTEM C HECKOJIBKUMU CTETICHSIMHU
CBOOO/IbI
CroGoHbIE 1 Cucrema ypaBHEHUI CBOOOJHBIX KOJE€OAHUH CHCTEMBI C HECKOJIbKUMU
BLIHYAICHHBIC CTETICHIMHU CBO6O,£[BI.UBCK0B06 YpaBHEHHUE. BBI‘II/ISJ'ICHI/IC 4acToT U (GopMm
cBO0OOIHBIX KosieOaHuii. ['1aBHbIE (POpMBI KOJIEOaHUI U UX OPTOTOHAIBHOCTb.
28 KOJICOAHUS CHCTEM C N
HECKONBKIMHU CTOlCHSMMU Z[I/I(l)(i)epeHLlI/I%JIBHLIe YpaBHEHMs  BBIHYXKACHHBIX  KoJeOaHMH  IpH
CBOGOIEI BUOPALIMOHHON HAarpy3Ke M UX pelleHUe NMPH YCTaHOBUBIIUXCSA KOJIEOAHUSX.
Kanonunueckue ypaBHEHUs s aMIUIUTYJ MHEPLUMOHHBIX cuil. Onpenenenue
aMIUIATYl AMHAMMYECKUX YCUIIMH MPU 1eHCTBUU BUOPALIMOHHON HATrpy3KHU.
Hcnonb30BaHne CMMMETpUU B 3aJja4ax AuHaMUKU. [TpubnrkeHHbie criocoObl
OIIpEAEIIEHUS YacTOT
v Pasnoxenne CBOOO/IHBIX Kose0aHui Ha CUMMETPUYHYIO 51
29 HPOTICHHUA TP KOCOCUMMETpHUYHYI0 ¢opmbl. OrmpenesneHne 4YacToT TJaBHBIX  (opMm
PCICHIH 32134 koseOaHuil. Paznokenue nuHaMU4YecKoi Harpy3ku. DHEpreTuYecKui crocod
JUHAMIH OIpeNieNIeHUs] TEepBOM YacTOTHl CBOOOJHBIX KOJEOAHMM CHCTEMBI C
pacnpeneneHHbiMM  MaccaMu. (Croco0 mpHBENEHHBIX Macc. BpenHoe
BO3/ICHCTBUE BUOPALIMU U MEPHI MO €r0 CHUKEHHUIO.
OcCHOBHbIE TOHATUS TEOPHUM  YCTOMYMBOCTU  CTEPKHEBBIX  CHCTEM.
CraTtnyeckuil METOJI pacyeTa Ha yCTOWYNBOCTh
OCHOBHBIE TOHSATHS. o .
N OcHoBHble OHATHS. CTaTHUECKUil crtocod pacyera Ha yCTOMYUBOCTh
30 Crauicckuid MeTon Kpurepun ycroitunBoctr paBHoBecus. Kpurnueckuil mapameTp U pacueTHast
pacticTa Ha mmuHa. OnpesneneHne KpUTHUYECKUX CHJI cTaTHYeckuM criocoboM. Crocod
YCTOMHHBOCTL HEMOCPEACTBEHHOIO HMHTETPUpPOBaHUs AUPPEpeHInanbHOrO ypaBHEHUS
MIPOIOJIBHOTO U3THOA.
31 Pacuer pam Ha Pacuer pam Ha yCcTONYMBOCTH METOIOM NTEPEMEILIEHU.




YCTOMYHUBOCTB B popMe
METO/1a ITIEpEMEILICHU I

Br16op ocHOBHO# cucTeMbl. OTHOCUTEIBHBIE KECTKOCTH W KPUTUUYECKHE
napaMeTpsl A CKarblX cToeK. CocTaBieHUE YpaBHEHMsI YCTOMYMBOCTH.
OnpeneneHre peakiuii B CBSI3SX OCHOBHOM CHUCTEMBI. PellieHre ypaBHEHHS
YCTOHYHBOCTH cIoco60oM mooopa kopHs. OnpeneneHue KPUTUYECKUX CUIT U
PaCUeTHBIX JJIUH CHKATBIX CTEPKHEH.

JvrHamuyeckui u

:‘)HepFeTI/ILIeCKI/Iﬁ n ,Z[I/IHaMI/I‘ICCKI/Iﬁ MCTOJBI pacuc€Ta CTCPIKHEBBIX CUCTEM Ha

. YCTOMYUBOCTb.
SHEPTETUYECKHUI METOIbI .
32 [Tpuntun Jupuxie. IlomHas moTeHIHWAIbHAS SHEPTUS YIPYTOW CHUCTEMBI.
acyeTra Ha .
p . ®opmyna Il ompejaesieHHs  Kputuueckod — cwibl.  [lonstue o
YCTOMYHUBOCTD
nehopMaImOHHOM pacyeTe paMbl.
OO0mue mosjokeHus U kiaccudukanus miactul. [lepemenienus u ycunus B
OO01111€e TTOJIOKEHHUS.
IUIACTHHE
Pazpematomue "
33 [Tepemenienuss u nepopManuu B IUIacTHHE. BhIpakeHue HaNpsOKCHUA M
ypaBHEHHsI U3ruoda .
YCHIIMH B TIaCTUHE uepe3 nporudsl. Juddepenmansaoe ypaBHeHHE H3THOA
TOHKUX IIACTHH
ILUIACTUHBL.
Huddepennmanbaas 1 BapualiMOHHas TOCTAHOBKY 3a/1a4W U3TH0a IMIIaCTUHEI.
Meroasl penieHus
ITocTaHOBKY ¥ METOAEI -
KpaeBas 3amaua s nuddepeHIMaNIbHOrO  ypaBHEHUS  U30THYTOU
34 | pemreHus 3a1a4 u3ruda
MOBEPXHOCTU IUIACTUHBI. BapuanuoHHas TOCTaHOBKA 3aJaud  H3ruda
IUIACTHH N .
macTUHbl. DYHKIIMOHAI TOJHOW TOTCHIMAJIBHON 3HEepruu nedopmanuu
IUIACTHHBL.
Meton KOHEUHBIX 351eMeHTOB. OCHOBHEBIE MOJIOKEHUS MeToja. KoHeuHble
AJIEMEHTHI U3ru0aeMoi MIACTUHBI. AJITOPUTM pacueTa METOJIOM KOHEUHBIX
3JIEMEHTOB.
35 Pacuer it merogqom |OCHOBHBIE TIOJOXKEHHUSI W CyTh  METO/Ja KOHEUYHBIX  DJIEMEHTOB.
KOHEYHBIX 21eMEHTOB  |[IpsIMOYTroNbHBIA KOHEUHBIN 31MeMeHT u3rubaeMoil miuactuHbl. OCHOBHBIE
COOTHOIIEHHUS A KOHEYHOro 3jJeMeHTa IniacTUHEL. IlocienoBaTellbHOCTH
pacdera METOJIOM KOHEYHBIX 3JIeMeHTOB. OcoOeHHOCTH npuMeHeHnss MKD k
pacyeTy IUTUT.
OO61mue moNoXKeHNUs U OCHOBHbIE IOHATHA. JleopMaliu 1 yCHIIHsl B TOHKHX
OO0111€E TTOJI0KEHUS O
o0osioukax. YacTHbIe TEOPUU pacdyeTa TOHKUX 000J104eK
pacdeTe TOHKHX
OcHoBHble MOHATHUS U ompeaeneHus. Knaccudukanus obomouek. Onucanue
36 o6oouek. YacTHBIE o
noBepxHocTu. KpuBonuHeitnas cucrema koopausar. edhopmaruu u ycunus
TEOPHUH pacyeTa TOHKUX o
5 B TOHKHUX oOonoukax. CBsi3b HaNpsHKEHUH C BHYTPEHHUMH YCHIUSMHU.
0007104€EK
YacTHbIe TEOPUH pacueTa TOHKUX 000JI0YEK.
Pacuer ToHKHX mosorux obosouek. OOIIME CBEJACHUS O METOJaxX pacyeTa
Pacuet TOHKHX ITOJIOTHX
000JI04EK
o6onouek. O0mIHIE . .
HanpspkeHHoe cocTosiHME TONOTOM 00onouku. [MMOTe3bl TeXHUYeCKOH
37 | cBegeHMS O YHUCIEHHBIX N
TEOpHH TOHKUX 00oJouek. [ledopmaru v ypaBHEHUs] paBHOBECHS TIOJIOTOM
METOoJIaX pacyeTra N
2 p obonouku. Paspemraromas cucreMa ypaBHEHHl U TpaHUYHBIC YCJIOBUA.
0007104€EK
UucneHnHsie METOBI pacuyeTa 000JI0UYEK U UX CPAaBHEHHUE.
[IpumeneHne MeTo1a KOHEYHBIX DJIEMEHTOB K pacueTy 000JI0UeK
[Ipumenenue MeToqa |BapuanmoHHas  NOCTaHOBKA — 3aJa4d  pacyeTa TOHKHX  00OJIOYEK.
38 | koneunsix snementoB k |[Ipenmymiecta u Henoctatku MKD. Turbl KOHEYHBIE AJIEMEHTHI JIJIs1 pacueTa

pacdety 0000ueK

obomnouek. OcobenHoct npumeneHuss MKD k pacuety 060104exk.

5.2. IlpakTuyeckue 3aHsITHS

HaunmenoBanue pasnena

11\}‘(_;[ M TEMBI [IPaKTHECKAX HanmenoBanue u coaep:kaHue NPakTUYECKUX 3aHATHN
3aHATUI
MHOTOIpOJIETHBIE Pacuer MHOTONPOJIETHBIX MIAPHUPHO-KOHCOJIBHBIX 0AJIOK
2 | wapHUPHO-KOHCOIBHBIE Kunemarnueckuii ananus. Iloctpoenne mnostaxubix cxem. OmnpeneneHue

OaJIKu

pCaKLII/Iﬁ BO BHYTPCHHUX W BHCHIHHUX CBA3AX. HpOBepKa OIIPCACIICHUA




peakuuii. OnpeneneHne BHYTPEHHUX CHII M mocTtpoeHue smrop. [Iposepka
IIOCTPOECHUS 0P BHYTPEHHUX CHUIL.

Pacuer mpocThIX M TpEXIIAPHUPHBIX paM, TPEXIIAPHUPHBIX apOK, pam C
3aMKHYTBIM KOHTYPOM

MHoOroucKkoBbie OnpeneneHne peakluid W BHYTPEHHUX YCHUIMHA B OJHOAMCKOBBIX H
3 | CTEP’KHEBbIC CHCTEMBL. |ABYXJTHCKOBLIX 0e3pacmopHbIX pacdeTHBIX cxemax. OnpeneneHne peakuui u
TpexIirapHUpHBIC paMbl U |[BHYTPEHHUX YCHUJIMM B TpeXIIapHUPHBIX pamax. OnpeneneHue peakuuid u
apKu BHYTPEHHUX YCHUJIMN B CEUECHMSIX TpeXIIapHUpHOU apku. OmnpeneneHue
peakuil 1 BHYyTPEHHUX YCUJIMI B paMax C 3aMKHYTBIM KOHTYpPOM.
OnpeneneHue yCWIMA B CTEPXKHSAX IUIOCKUX (epM aHAIUTUYECKUM U
rpadUYECcCKUM METOJaMH
Craruuecku [IpoBepka yciOBHII T€OMETPUYECKOM HEU3MEHSEMOCTH IUIOCKUX (epMm.
4 | ompenenumble iockue |YacTHble ciydan paBHOBecHs y310B (epm. IlpuMeHeHHe aHAIUTUYECKHX
bepmbl CrocoO0OB ONpeNeNeHNus YCHIMA B CTepXKHSIX (epM: BbIpe3aHHs y3JI0OB U
CKBO3HBbIX cedeHuil. [locTtpoenme nuarpamMmsl auarpammbel  Makcsenia-
Kpemonsl.
[TocTpoeHne NMHUI BIMAHUA PEAKUMM U YCHIUN B MPOCTBIX W IIAPHUPHO-
.. |KOHCONBHBIX OanmKax
JluHuu BIUSIHUS peaKIuit . . o
- |llocTpoenne nWHMNA BIMSHUA pEAKUMd W yCWJIud B Oankax Ha JBYX
5 | ¥ BHYTpEHHUX YCUIIUH B .
5 IIAPHUPHBIX OMOpax M B KOHCOJbHBIX Oankax. [loctpoenue nuHuil BIusHUSA
aJIKax ¥ paMax . .
p peaKIuii ¥ YCHJIMH B MHOTOIIPOJIETHBIX MIAPHUPHO-KOHCOJBHBIX Oaikax.
OnpeneneHne peaklMii U yCUJIMI MO JTUHUSAM BIIUSHUS
Ornpezenenne peakiuii u Onpenenenne peakui U yCUIMH OT 33JJaHHON HEMOABUKHOW HArpy3kH IO
6 | BHyTpeHHMX ycHiMii 10 |TMHUAM BiusAHUA. OIPENENCHUE HEBBINOAHOIO IOJOKECHHUS ITOABHKHOM
JIMHUSM BIIHSHHUS CUCTEMBI CBSI3aHHBIX cui. OmnpeneneHue HaMOONBIINX 3HAYCHUN peakuuil u
YCWJIMH OT IOJABUKHOM HATPY3KH.
. [ITocTpoenue TUHUI BIUSHUS YCUIIHI B CTEPIKHIX MPOCTHIX PepM
JIuHUYM BIUSHUS YCUITHI . . o . .
ITocTpoeHue TMHUI BAMSAHUS peakivii U yCHIIMN B IPOCTO GaouHol (epme.
7 B CTEPKHSX TIOCKUX o . . .
o [TocTpoenue MHMIA BIUSHUS PEAKIUM U YCUITUN B KOHCOJIBHOMU (hepMme.
epm
Onpenenenre nepeMenieHnil B apHUPHO-CTEPKHEBBIX CUCTEMaX U (pepmax
OCHOBHBIE NPUHIIMIIBI U .
. |EAMHMYHOE M Tpy30BOE€ COCTOSIHMSI IPU ONPENEICHUM IEPEMEILEHUN B
TEOPEMBI CTPOUTEIBHON N
8 LIapHUPHO-CTEPKHEBBIX cucTeMax U ¢gepmax. Pacuer mepemenieHuil y3ios
MexaHuku. Gopmyna
(bepMsl.
Makcemna-Mopa
Omnpenenenue Onpenenenue nepeMenieHui B 0aakax ¥ paMax OoT BHEIIHEH Harpy3ku
9 nepemelnenuii B 6ankax |Onpenenenyne JMHEHHBIX U YIJIOBBIX IEPEMELICHHH B Oalkax M IUIOCKHMX
¥ pamax OT CHJIOBOM  [pamax 1o ¢popmyne Makcsemna-Mopa. Onpenenenne B3aMMHBIX JIMHEWHBIX U
HarpysKku YIJIOBBIX ITEPEMELEHUN.
Onpenenenne nepeMenIeHN OT TEMIIEPATYPHOTO BO3JEHUCTBUS U OT OCAaJKU
Ornpenenenue orop
MEePEMEILICHUHN OT . .
10 Ten OmnpeneneHne nepeMelIEHU OT TEMJIOBOIO BO3JAEHCTBUS (M3MEHEHHE
IIEpaTypHOTO 9 .
-MITepatyp TeMreparypsl). OnpeneneHue NepeMelleHnid, BbI3BaHHBIX HEPaBHOMEPHOM
BO3JICUCTBUSA U OT OCAAKU o
OCAJIKOM OIIOP XU HETOYHOCTHIO U3TOTOBIICHUS DJIEMEHTOB.
O110p
Pacyer MeTOI0M CHJI CTATUUECKH HEONIPEAEIUMBIX TUIOCKUX pam
Pacuer cratnueckn  |BpIGop OCHOBHOM CHCTEMBI M COCTABIEHHE KAHOHUYIECKUX YPaBHEHHI METO/1a
HEONPEACIUMBIX PaAM  |CHJI TIpU pacdyeTe Ha CUJIOBYIO Harpysky. OmpeneneHue KodpQOUIIUEHTOB U
14 METOJIOM CHJI Ha

NENCTBUE CHUIIOBON
Harpy3ku

cBOOOAHBIX uwieHOB. [locTpoeHne smIopsl MOMEHTOB B 33/IaHHOI CHCTEME.
[TocTpoeHne »miop MOMEPEYHBIX W MPOAONBHBIX cui. [lepopmarmonHas
MIPOBEpKa U CTaTUYecKas IpoBepka pambl. Pacuet pam




METOJIOM CHJI C Yy4yeToM cuMMeTpuu. OrnpeneieHus MepeMelleHuid B
CTaTUYECKU HEONPEICTUMBIX paMax.

Pacuer pam metonom cui
Ha TeMIIepaTypHOe

Pacuyer miiockux paMm METOZ0M CHII Ha TEMIIEPaTypHOE BO3ACUCTBUE U OCAIKY
orop
Bb160p OCHOBHOI1 CUCTEMBI U COCTaBICHHE KAHOHUYECKUX YPAaBHEHUI METO/1a

15 o .
BO3JIEHCTBUE U OCAIKy |CHJ IIPH PacyeTe Ha TeMIIEpaTypHoe Bo3jeiicTue. Onpenenenne CBOOOIHBIX
onop YICHOB KAHOHWYECKUX YpaBHEHMH. PacdeT MeTOI0M CHJl Ha HEPABHOMEPHYIO
0CaJIKy OIOp.
Pacyer mpocTpaHCTBEHHBIX paM METOAOM CHIL
Pacyer cratnueckn  |BbIOOp OCHOBHOM cHCTEMBI M COCTABIEHUE KAHOHUYECKUX YPaBHEHUI METOAA
16 |HeOUPEaEIHMbIX depM 1 [CHII I TPOCTPAaHCTBEHHOM paMbl. COCTaBJIEHME W DEIICHHE CUCTEMbI
IPOCTPAHCTBEHHBIX paM |KAHOHMYECKMX ypaBHeHMsA. I[locTpoenue 5Iopel MOMEHTOB B 3aJaHHOMN
METOJIOM CHJI cucreme. IlocTtpoeHne SHIOp NONEPEYHBIX W NPOJOIBHBIX  CHIL
JleopmarmonHas mpoBepKa U CTaTUYECKas MPOBEPKA PAMBL.
Pacuer oauH pa3 KUHEMAaTU4ECKH HEOIPENEIMMOM pambl METOAOM
Wnesa metona N
. IIepEMELCHUM
IIepeEMELICHU M. .
OnpeneneHue CTENEHM KUHEMAaTUYECKOW Heompeaeaumoctd. Bribop
OcHoBHas cucrema u . .
17 OCHOBHOH cucTeMbl Merona mepeMmemieHuil. CocTaBiIeHUE U pELICHHE
KaHOHMYECKUE o
KaHOHMYECKOro ypaBHeHHMs. [locTpoeHue SIIOpsl MOMEHTOB B 3aJaHHOM
YPaBHEHHUS METOJIa
. cucreme. IloctpoeHune 3m0p nonepeuHbIX U MpoJOabHBIX cuil. CTaTnueckas
nepeMenieHUu N
IIPOBEPKA pacyera.
PacyeTsl IiIoCKUX paM METOAOM NIEPEMELICHUI Ha CUIIOBYIO Harpys3Ky.
Pacuer pam metogom |Pacuer ogvH M IBaXIbl KMHEMATUYECKH HEONPENEIMMOM paMbl METOJOM
18 nepeMenieHni Ha nepemernieHuii. BpiGop ocHoBHON cuctembl. CoCTaBlI€HHE CHUCTEMBbI
nelficTBUE CUIIOBOM KaHOHWYECKNX ypaBHeHHH. Omnpenenenne Kod()PHUIMEHTOB W CBOOOIHBIX
HATrpy3KH wieHoB. IlocTtpoenue smrwop ycwimi B 3agaHHOM cucreme. lIposepku
pewienus. IIpumepsl pacyera pam METOIOM NIEPEMELLICHU.
Pacuer nminockux pam METOIOM NEPEMEIICHUI HA U3MEHEHUE TEMIIEPATYPhl U
Pacuer pam meTogom
. 0CaJIKy OIop
[epeMENICHUN Ha .
19 [Ipumep pacdera OIMH pa3 KHHEMATHYECKU HEONPEIEIUMON paMbl METOA0M
TEeMIIEpaTypHOe .
reparyp IepeMelIcHu Ha W3MeHeHue Temieparypbl. IIpumep pacuera oguH pas
BO3JICUCTBUE U OCAIKY . .
KMHEMAaTUYECKHA HEONPEAEIMMON paMbl METOAOM IEPEMELICHUN Ha OCaaAKy
010
p OIIOPBI.
Pacuer miockoil paMbl METOIOM IEPEMELICHUH C y4E€TOM CUMMETpPUHU
VYrpoueHnus npu pacdere o
pacueTHOM CXEMBI
paM MeToI0M
20 - [TocTpoenue >mrop N3rudAIKUX MOMEHTOB, TIOTIEPEUHBIX U TPOJIOJIBHBIX CHII
nepemenieHui. Pacuer
B KHMHEMAaTUYECKHM HEONPEIEIMMbIX CHMMETPUUYHBIX paMax METOAOM
IIPOCTPAHCTBEHHBIX PaM .
IepEMEIICHU M.
[IpuMmepsl cocTaBieHUsT MATPUYHBIX YPAaBHEHHM METO/A NMEPEMELICHUM IS
IUIOCKHUX paM
CocraBrieHre MaTpHIl )KECTKOCTH, BEKTOpa Harpy3Ku, MaTpUIIbl HHAEKCOB AJIs
CUCTEMBI CTEp)KHEH IUIOCKOM pambl. Pa3melieHne JOKanbHBIX MAaTpPHULL
21 Marpuunas popMa  [KECTKOCTHM U BEKTOPOB HArpy3Kd OTHEIbHBIX CTEpXKHEH B TINIOOAIBbHBIX
METO/1a MIEPEMEIIEHNN (MAaTpULIe U BEKTOPE HATPY3KU. YUET y3JI0BOM HArpy3KU U OINOPHBIX CBSA3EH B
cTepkHeBOM cucteMe. OmpeneneHue y3JIOBBIX IMEPEMENICHUN W YCWIMM B
cucreme. Ilpumepsl cocTaBleHHs MaTpPUYHBIX YpPAaBHEHUH W CHCTEMBI
pa3pemaroux ypaBHEHHH IS TUIOCKOW paMbl € HCIIOIb30BaHNEM Markaza.
Pacuer cTep:KHEBBIX CUCTEM METOJOM KOHEUHBIX 3JIEMEHTOB
OcHOBEI pacueta CrepkHEBbIE KOHEUHBIE 3JI€MEHTHI (epMbl U IIOCKOW pambl. Dopmyna ams
22 CTEpP)KHEBBIX CHCTEM  [MATPUIIbI )KECTKOCTU CTEPIKHEBOIO DJIEMEHTA IUIOCKOM PaMbl, BBIYMCICHHE

METOJA0M KOHCYHBIX
9JICMCHTOB

K03 (ULMEHTOB  MaTpulbl >KecTKocTH. DopMupoBaHHE TIJI0OAIBHOM
MaTpULIBl JKECTKOCTH M BEKTOpa HArpy3Ku sl CTEPKHEBOW CUCTEMBI.
Martpuiia npeobpa3oBaHusi KOOpAUHAT. YUeT 3aJaHHBIX




rpaHUYHBbIX ycioBUU. OrmpeneneHne BHYTPEHHUX YCUIIUM B CTEPIKHEBBIX
snemeHTax. Ilopsigok pacuera CTEpP)KHEBOM CHUCTEMBI METOJOM KOHEUYHBIX
3JIEMEHTOB.

HNnesa cmemranuoro
Meronaa. Beibop

BbiOOp OCHOBHOH CHUCTEMBI CMELIAHHOTO COCTaBJICHUE
KaHOHMYECKUX YPABHEHUM.

OHpeI{GJ’IGHI/IC YHCjia HCU3BCCTHBIX U BbI60p OCHOBHOM CHCTEMBI CMEIIAHHOTO

MeToma H

23 | OCHOBHO CHUCTEMBI U .
Merona.  CocraBiieHME  KaHOHMYECKMX  ypaBHEHUW.  Bpluncienue
KAHOHHHCCKHE k03¢ duLreHToB ¥ cBOOOAHBIX WieHOB. [locTpoeHue pe3ynbTUPYIOIIUX SIIOP.
ypaBHEHUs
Pacyer ma0ckuX U NpOCTPAHCTBEHHBIX paM CMEIIAHHBIM METO/I0M
Pacuer pam cmeniandbiM [BBIOOD  OCHOBHOM  CHUCTEMBI CMEIIAHHOIO METOJa Ul IJIOCKOH |
24 | MeroaoM Ha nelicTBUE |IpocTpaHCTBeHHOW pambl. (CocTaBieHME KAaHOHMYECKUX  YpPaBHECHHII.
CHJIOBOM Harpy3ku  [Berumcienne koaddunmentoB u  cBoOoAHBIX  wieHOB. Iloctpoenue
PE3YJIBTUPYIOLIUX S0P BHYTPEHHUX YCUIIUIL.
Pacuer cucrem ¢ 0JJHOH CTENEeHbIO CBOOOBI HA CBOOOHBIC U BHIHYXK/ICHHBIC
KoseOaHus
OrnpezenieHne KpyroBoi 4aCTOThI CBOOOHBIX KOJICOAHUN CUCTEMBI C OJHOU
CBoOoiHBIE U CTeneHblo cBoOOAbl. OrmpeneneHue cTeneHu CcBOOOJBI TOYEUHBIX Macc.
BBIHYXJICHHbIE OmnpeneneHye MOAATIMBOCTU PAacuyeTHOW cXeMbl. BbruncieHue KpyroBoit
27 KOJICOAHUS CHCTEM C  [4acTOThl, IepHoJa KoyiebaHud, dYacToTbl KosieOaHui. BbIHyXIIeHHbBIE
OJIHOM CTEINEHbIO KoJ1e0aHusl CUCTEM C OJJHOM CTENeHb0 cBOOObI. [locTpoenue nuHamuyeckon
cBO0OIbI SMIOPbI U3rMOAIOLIMX MOMEHTOB OT BHOpAllMOHHON HAarpy3Kd B CHCTEME C
OHOM  cremeHpl0  cBoOOABL.  lcmonb3oBaHue JUHAMHAYECKOT O
Kod¢dulreHTa 1 KAHOHMYECKOTr0 YPaBHEHHUSI A7l aMIUTUTYAbl HHEPLIMOHHOM
CHJIBI.
Pacuer cucreM ¢ HECKOJIBKMMHU CTENEHSIMU CBOOOABI Ha CBOOOAHBIE U
BBIHY/ICHHBIE KOJICOaHUS
Ompenenenne 4acTtor U (PopM CBOOOIHBIX KOJICOAHUN CHUCTEMBI C JABYMS
CBoOoiHBIE U creneHsMu cBoOoabl. OrmpeneneHue CTeneHH CBOOObI COCPEIOTOYEHHBIX
BBIHYK/ICHHBIC Macc. CocTaBiieHHE ONPEIeNUTENS YacTOT. BbIunciaeHre 4acToT U IepruoioB
28 KoJIeOaHUs CHCTeM ¢ |cBOOOJHBIX  KoseOaHui. IlocTtpoeHnne rmaBHBIX (opM  KojeGaHMH.
HECKOJIbKUMH cTerneHsAMH |[luHaMuueckuii pacueT IUIOCKOM paMbl Ha BHUOpPALIMOHHYIO HAarpysKy.
cBOOOABI CocraBneHne M pelIeHHE KAaHOHWYECKMX YPAaBHEHMHM JUIS aMIUIATY]
WHEPLMOHHBIX CHUJI MpHU JIEUCTBUU BUOpanmoHHON Harpy3ku. IlocTpoenue
JMHAMUYECKOH SMIOpbl M3rHOArOIMUX MOMEHTOB M (DOPMBI BBIHYKAECHHBIX
KoJe0aHuH.
Omnpenenenne 4acToT CBOOOIHBIX KOJIeO0aHUI CUMMETPUYHBIX CUCTEM
YIpOWICHHUS [IpH Paznoxenue konebGaHUN CHUMMETPUYHOM CHUCTEMbl Ha CHUMMETPUYHYIO U
29 peLICHII 32731 KOCOCUMMETpUYHYIO (popMbl. OmpesneneHne 4acToT CBOOOJHBIX KoJieOaHUM
JUTHAMEKH CUMMETPUYHOM IIJIOCKOM PaMbl.
OcHoBuble oHsATHS. |OCHOBHBIE OHATHUS. CTaTHYECKUH CIIOCO0 pacyeTa Ha yCTOHYNUBOCTb.
Cratmyeckuit meron |OnpeneneHne KpUTHYECKOM CHJIBI Ha OCHOBE CTAaTUYECKOTO KPHUTEpHS.
30 pacuera Ha Pemenne 3agau omnpeneneHusi KpUTUYECKOW CHIIBI Ul CUCTEM C OAHOMU
YCTOMYUBOCTH CTETIEHBIO CBOOOIBI.
Pacuer niockoi paMbl Ha YCTOMYMBOCTh METOJIOM NIEPEMEIICHUI
Bei6op ocHoBHOU cucteMbl. OTHOCHUTENIBHBIE ECTKOCTH M KPUTHYECKUE
Pacuer pam Ha napaMmeTpbl JUisl CKaTbiX cToeK. CocTaBleHHE YpaBHEHHSI YCTOWYMBOCTH.
31 | ycroituuBocTh B popme [OnpeneneHue peakuui B CBA3AX OCHOBHOM cHCTeMbl. Penienue ypaBHeHMs
MeTo/Ia epPEMENIEHNI  |yCTOMYMBOCTH crtocoOoM noadopa KopHs. Mcnonb3oBaHue IporpaMMbl UL
pacuera paM Ha YCTOWUYMBOCTb.BbIUKCIIEHNE KPUTUYECKUX CHJI U PacUETHBIX
JUTUH CXKAThIX CTEPIKHEH.
JIMHaMUYECKUH U Onpenenenre KpUTUYECKUX CHJI JUISL CTEPIKHEBBIX CHUCTEM SHEPreTHUECKUM
32 |»HepreTHUeCKUl METO B [METOJIOM

pacycTa Ha

Pemenne 3aaa4 10 OMpEaACIICHUIO KPUTUYCCKHUX CUJT IJI OTACIIBbHBIX




YCTOWYHUBOCTD

CTEpPKHEW U MPOCTEUIINX paM SHEPreTUYECKUM METOJI0M

OO01I1e MOJI0KEHHUS.
Paspemaromue

Pemenue 3a1a4 n3ruda npsMOyToJIbHBIX IIACTUH
DneMeHTapHbIe Ciiydau u3ruba rmiacTtuH. PemeHue mpsmoi u oOpaTHOM

33 ypaBHeHMs M3ruba  [3a7a4n u3ruba miactuH. O pacuere OPTOTPONHBIX IUIACTHH M IUIACTHH Ha
TOHKHUX IIACTUH yHpyrom oCHOBaHHHU
Pemenue 3aa4 u3ruda miacTUH NpUOIMKEHHBIMUA METOJaMU
Pacuer mracTMH METOAOM KOHEYHBIX pa3sHOCTeH. KOHEYHO-pa3HOCTHBIN
[TocTaHOBKM U MeTOABI |omiepatop Aud@epeHnuanbHOro ypaBHEHHS H3ru0a. YdeT TpaHUYHBIX
34 | pemenus 3agay uzruba |yciaoBuil. BeryucieHre BHyTpEeHHHX yCUIMI U HanpshkeHui. MeTton ByOHOBa
IJIaCTUH — Tanepkuna. OcHOBHBIE TOJIOKEHHUS MeTona. basucHble GyHKIUU.
BapuaunoHHO-pa3HOCTHBIN MeTOA. Pa3HOCTHBIN Oneparop BapHUALMOHHOTO
ypaBHeHus. Meron Putna — Tumorienko.
Pacuer nmiacTuH METO/10M KOHEYHBIX 3JIEMEHTOB
35 Pacuer niut Meronom Pacuer miauThl METOAOM KOHEYHBIX 3JIEMEHTOB C MOMOIIBK IMPOrpaMMHO-
KOHCHHBIX SMCMCHTOB |1y piciTenbHbIX CpEICTB
Pacuer Tonkux nonorux |[IpubimxeHHoe pemeHue 3a1a4 TeOpUHr 00071049k
oooiouek. Oo1IMe Pacuet 00on0uek ¢ ucnoas3oBanrem [IBK "SCAD" wmm "LIRA". Pacuetnas
37 | cBemeHus o yMcIeHHBIX [cXeMa 000J0YKU. 3aJjaHUEe CUCTEMBbI KOOPIWHAT, YPaBHEHHs MOBEPXHOCTH
METOJIax pacyeTa 000J109KH, TPAaHUYHBIX yCI0oBUM. Harpyska u nmpoBezieHue pacyera.
o0oJ104eK
[IpumeHeHne MeToJa KOHEUHBIX AJIEMEHTOB K pacyeTy 000JI0ueK.
IIpumenenue merona |[IpoBenenne pacuera obonouku B [IBK "SCAD Office" unn "JIupa- CAIIP".
38 | xoHeuHbIX dreMeHTOB K |CO3/1aHUE TOBEPXHOCTU 000I0UKH, TeHEPaLUsl KOHEYHO- SJIEMEHTHOM CeTKH.

pacdety 000J10UeK

3ajanue TpaHUYHBIX YCJIOBHUH, Harpy3ka. [IpoBenenue pacuera. M3ydenue
TEOPETUYECKOr0 MaTepuana o Teme.

5.3. JlaboparopHbie pabOThI

HanmMeHnoBaHue pasaciia

Ne
| A Teme 1ab0paTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
paboT
OrnpezenieHre epeMeNieHui B MIapHUPHO-CTEPIKHEBOM CUCTEME OIBITHBIM
Onpenenenue
- MyTeM U aHATUTUYECKH
nepeMenieHnii B oaikax . N
9 . |Onpenenenue nepeMenieHnii B MIAPHUPHO-CTEPIKHEBONU CHCTEME OMBITHBIM
U paMax OT CHJIOBOM
nyreM. CpaBHEHHE MOTYYSHHBIX PE3YIbTATOB C AaHATUTUYECKUM PEIICHUEM.
Harpy3Kku
Pacyer miockoii paMbl METOJAOM KOHEUHBIX OJIIEMEHTOB C MOMOIIBIO
OcHOBBI pacueTa MPOTPaMMHO-BBIYHCIUTEIBHBIX CPEJICTB
29 CTEPXKHEBBIX cucreM |BBOJ pacueTHOM cXeMbl M MCXOAHBIX JIAHHBIX JJIs BBINOJHEHHS pacdeTa

METOJOM KOHCYHBIX
9JICMCHTOB

MJIOCKOM  paMbl ~ METOJOM  KOHEYHBIX  DJIEMEHTOB C  IOMOIIBIO
BBIYHMCIIUTENBbHOM nporpaMMel. [IpoBeneHue pacyera n aHaIU3 MOJTYYEHHBIX
pe3yNbTaToB.

5.4. CamocrosTenbHas paboTa o

OyJarommxcs

Ne | HammeHoBaHue paznena o
ConeprxkaHre caMOCTOSITETFHON paboThI
n/n | JUCUUIUIMHBL U TEMBI
PacueTHas cxema U ee KHHEMaTU4ECKHI aHaIN3
Pacyernble cxempl  [PacueTHast cxema coopykeHuss U ee 3neMeHTbl. KnHemaTuueckuil aHamus
1 COOPYKEHHH, UX pacueTHbIX cxeM. CteneHb cBo00 6. HeoOxoqumMoe 1 JoCTaTOuHOE YCIIOBHE
KMHEMAaTUYECKUN aHAIU3 [TEOMETPUYECKON HEM3MEHSIEMOCTH. M3ydeHHne TeopeTHYecKOro Marepuana
10 TEME.
MHOTOMpOTETHbIE 3amava 1.1. OnpeneneHue BHYTPEHHUX YCWIMN B IIapHUPHO-KOHCOJIbHOU
2 | mapHupHO-KOHCONMBHEIE |OATKE

Oanku

Kunemarnyecknii aHanu3 3aJJaHHOW CHCTEMBI M TIOCTPOCHHUE TTOATAXKHON




CXEMbI HIapHUPHO-KOHCOJIbHOM Oanku. OmnpeneneHue peakiuu B CBA3SIX OT
3alaHHOM HAarpy3ku U IPOBEpPKa IIPABUIBHOCTH OIPEICICHUS OIOPHBIX
peakuuii 1o YCJIOBHIO PaBHOBECHSI Bcel pacueTHOM cxembl. [locTpoenne
SMIOPHI  MONEPEYHbIX CHJI W U3rubarommx MoMeHToB. IIpoBepka
MPaBWJIBHOCTH IOCTPOCHMSI S0P BHYTPEHHHX ycwiuil. UW3ydyeHue
TEOPETUUECKOI0 MaTepuaa 1o TeMe.

MBHOroaucKoBbIE
CTEPKHEBBIE CUCTEMBI.

3agayva 1.2. OnpeneneHre BHyTPEHHUX YCUIIMH B MHOTOJIUCKOBOM paMe
Kunematnueckuii aHanu3 3aaHHOM cxeMbl paMbl. OnipesieNieHne peakiuuii B
OMOPHBIX CBA3SIX OT JEUCTBUS 3aJlaHHOW HArpy3kH. PacKpbITh 3aMKHYTBIN

3 koHTyp. IlocTpouTs 3mOpbl M3rHOAOIIMX MOMEHTOB, IONEPEYHBIX U
TpexmapHupHbIe pamMbl U
MpOJONBHBIX cil. [IpoBepka MpaBHIBHOCTH MMOCTPOCHUSI SMIOP BHYTPEHHUX
apKu .
p YCUJIMHM IO YCJIOBMSIM pPaBHOBECHUS Y3JI0B paMbl. M3yueHue TeopeTrnueckoro
MaTepuaia 1o Teme.
3amaua 1.3. OnpeneneHne yCHIHN B CTEPIKHAX OATOYHON hepMbl
AHanu3 TEeOMETPUYECKOM HEU3MEHSEMOCTH 3aJaHHON CXeMbl (PepMBl.
Cratuuecku OnpeneneHne ONOPHBIX PEAKIIUHN U YCUIIUI B CTEPKHSAX 3aJaHHBIX [TaHENIEH,0T
4 | ompenmenuMble MIOCKUE |AEHCTBUSA BEPTUKANBbHOW Harpysku. IIpoBepka NmpaBUIILHOCTH OINPEIEICHUSA
(bepMbI YCHJINH 110 YCIIOBUSIM PaBHOBECHSI BBIPE3aHHOTO y3J1a JIM00 OTCEYEHHOMN YacTH
dbepmbl. M3yueHue TeopeTUuecKoro Marepmuaa mo Teme.
3amaua 1.4. PacueT mapHUpPHO-KOHCOIBHOM OaKK Ha TOABIKHYIO HATPY3KY
JIvnvn Bnusuus peakuuii [[locTpoeHne nuHui BIMAHUS OJHOM M3 ONOPHBIX PEAKLIMH M BHYTPEHHUX
5 | ¥ BHYTPEHHMX YCHIMI B [yCHUIMKH B 3aJaHHOM CEYEHMHM MHOTONPOJIETHOM IIaPHUPHO-KOHCOJILHOM
OajKax ¥ pamax 6anku. M3ydyeHne TeOpeTHUECKOro MaTepuaa o TeMe.
3amaua 1.4. PacueT mapHUpPHO-KOHCOIBHOM OaKK Ha TOABIKHYIO HATPY3KY
HaxoxaeHue o TUHUSM BIMSHUS BEIUYUH PEAKIIUU U BHYTPEHHUX YCHIIUN
OmnpejenieHre peakiyii ¥ (0T  3aJaHHON  HENOJBM)KHOM HArpy3kd, a TaKKe MAaKCUMalbHBIX U
6 | BHYTPEHHMX YCHJIMU M0 |MUHMMAJIbHBIX 3HAYEHMH PEAKUMU W BHYTPEHHUX YCHIMH OT 3aJaHHOU
JTUHUSM BITHSTHUS MOJBWKHOM  Harpy3ku (CHCTeMBbl  CBSI3aHHBIX TIpy3oB). M3yuenue
TEOPETUYECKOI0 MaTEPHaIa 110 TEME.
Jlunun Biusaus yeunnii ([locTpoenne NuHMi BIMAHUA B IIIOCKUX (epmax
7 B CTEPKHAX IIOCKUX |IIOCTpOEHHE JMHMK BIMSHHA PEAKUMH M yCWIMH B IUIOCKHX (epmax.
bepm N3ydyeHne TeopeTHIeCKOro MaTepuasa 1o TeMe.
AHanuTHYECKOE OIpeNeleHUE IEepEeEMEIEHU B IIapHUPHO-CTEPKHEBOM
OcCHOBHBIE NPUHLUIIBI U
. |cucreme
TEOPEMBI CTPOUTEIILHON .
8 P p Omnpenenenve nepeMelIeHU B IIAPHUPHO-CTEP)KHEBBIX CHUCTEMax MpuU
MexaHuku. ®opmyna . o
JeWCTBUU CWIOBOW Harpy3ku mo ¢opmyne Makcsemia-Mopa. M3yuyenue
Makcgemta-Mopa
TEOPETUYECKOr0 MaTepuasa 1o Teme.
0 3amaua 1.5. Onpenenenue nepeMenieHuii B MHOTOJITMCKOBOW pame
npeereHue o
pereln Onpenenenne TOpU30OHTAIBHBIX U BEPTUKAIBHBIX NEPEMEIICHUH OCHOBHBIX
nepeMenieHnit B 0ankax . . .
9 .. |y3710B pacueTHOI cxeMbl MHOTOJIUCKOBOM pambl, paCCUMTaHHOM Ha 3aJaHHYIO
U paMax OT CHJIOBOM .
Harpy3ky B 3anmade 1.2. IloctpoeHue nepOpMHpPOBAHHOW CXEMbI pPaMB.
Harpysku
py N3ydeHue TeopeTnueckoro MaTepuaia 1o Teme.
Onpenenenne Onpenenenne nepeMenieHuii OT TEMIIEPATYPHOTO BO3JAECUCTBUA U OT OCAJKU
[EPEMELICHUH OT orop
10 TEMIIEPATYPHOTO Onpenenenre mepeMeIIeHnii OT TEIIOBOTO BO3JCHCTBHUS U OCaIKU OIOP.
BO3JEHCTBUSA U OT 0caaKu |[3yueHne TeopeTnyeckoro Marepuaia o TeMe.
o110p
Cratudecku OcHoBHasl cucTeMa 1 KAaHOHUYECKUE YpaBHEHHS] METOAA CUJT
13 HEOIpeACIUMBIE OmnpeneneHue CTENEHW CTaTMYECKOW HeoIpenenéHHOCTH. BrIOOp ocHOBHOM

CHUCTEMBI, X CBOWCTBA.
Wnest meTona cun

CHUCTEMBI U COCTAaBJIICHHUEC KAHOHHYCCKHNX ypaBHeHI/II\/'I METOJa




cwi. M3ydeHne TeopeTHIecKoro MaTepuaia 1mo TeMe.

Pacuet craTnuecku
HCOHpeI[eJII/IMBIX paM

3anaya 2.1. PacueTr miockoil CTaTUYECKH HEONPEAETUMON paMbl METOAO0M
cui. 3amada 2.2. OnpenesneHue nepeMenieHnii B CTaTUHYeCKH HEONPEIeTUMOM
pame

14 METOJIOM CUJI Ha [TocTpoenue 3mrop U3rudAIKUX MOMEHTOB, IOTIEPEUHBIX U MPOJIOJIBHBIX CHII
JIEICTBUE CUJIOBOM  [B CTAaTMYECKM HEONPENECIIMMON pame OT 3aJaHHOW CHJIOBOM Harpys3kH.
Harpy3ku Omnpenenenus nepeMeIeHui B CTaTHYECKH Heollpeaeaumoi pame. M3yuyenne
TEOPETUUECKOI0 MaTepuaa 1o TeMe.
3amaua 2.3. Pacuer craTMyecku HEONPENENIMMOW paMbl METOJIOM CHJ Ha
Pacuet pam MeTo0M CHIT
0CaJIKy OIop
Ha TeMIIepaTypHOe
15 N ITocTpoenue 31mr0p U3rndarUMX MOMEHTOB, ITONIEPEYHBIX U MTPOJOIbHBIX CHII
BO3/ICHCTBUE U OCATKY .
B CTaTMYECKH HEOINPEAEIUMON pamMe OT OcCaAKku onopel. M3yueHue
o110
P TEOPETUYECKOI0 MaTepuaa 1o TeMe.
Pacuer cratnyecku HeompenenMMbIX (epM M IPOCTPAHCTBEHHBIX pam
Pacyer craTudecks  (METOIOM CHIL
16 |HeOTpEACIHMBIX ¢depm u |OnpeneneHne  CTENEHM  CTaTHMYECKOM  HEONpeleNuMocTd  gepM |
IPOCTPAaHCTBEHHEIX paM |[IPOCTPAHCTBEHHBIX pPaM. BBIOOpD OCHOBHOH CHCTEMBI M COCTABICHHE
METOJIOM CHJI KaHOHMYECKHX ypaBHEHHH. OCOOEHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM
METOJIOM cUJl. MI3yueHue TeopeTnyecKkoro Marepraia no TeMe.
3anava 3.1. Pacuer miockoil paMbl METOJIOM NIEPEMELIEHUI B KAHOHUYECKON
Pacuer pam meTogoM |popme
18 nepeMeIIeHuii Ha [TocTpoenue 3mrop N3rudAIKUX MOMEHTOB, IIOTIEPEUHBIX U ITPOJIOJIBHBIX CHII
JIEICTBUE CUJIOBOM B KNHEMAaTHYECKHU HEOINIPENEIMMON paMe, UCI0JIb3Ysl METO NIEPEMELICHHI B
Harpy3Ku KaHOHHYECKOH popme. M3yueHne TeopeTHIecKoro MaTepurana o TeMe.
IlocTpoeHne »SHIOp BHYTPEHHMX YCWIMM B paMax Ha TeMIEpaTypHOeE
Pacuet pam meTooM P b BHYTP 4 P patyp
. BO3/ICUCTBUE U OCAAKY OIOP
nepeMenieHni Ha
19 [TocTpoenue 3mrop N3rudAIKUX MOMEHTOB, IIOTIEPEUHBIX U ITPOJIOJIBHBIX CHII
TeMIepaTypHOe .
epatyp B KHMHEMAaTHMYECKH HEONPEIEIMMbIX pPaMax METOJIOM IIEpEMEUICHUM Ha
BO3JICHCTBUE U OCAJIKY
W3MEHEHUE TeMIepaTypbl U Ha ocaiky omnop. M3ydeHue TeopeTHdecKoro
o110
p MaTepuaa 1o TeMe.
Pacyer mpocTpaHCTBEHHBIX paM METO0M IIEPEMELICHUN
VYnpouieHus pu pacdere
AM METOTIOM [Toctpoenue amrop N3rndarOIKUX MOMEHTOB, IOTIEPEUHBIX U MPOJIOJIBHBIX CHII
20 P N B IIPOCTPAaHCTBEHHOM paMe MeToAOM  IepeMelieHui.  M3yueHue
nepemenieHui. Pacuer
TEOPETUYECKOr0 MaTepuasa 1o Teme.
IIPOCTPAHCTBEHHBIX paM
3anaya 3.2. Pacuer miockoil paMbl METOJOM NEPEMEUICHUN B MaTpUYHON
dbopme
OmnpeneneHue yriaoBbIX W JIMHEMHBIX IEpEMEIIEHUH Y3J10B, a TakKke
BHYTPEHHUX YCWINH B CTEPXKHSIX 3aJaHHOM CXEMBI PaMbl. C MOMOUIBIO
MaTpUYHOTO METOoJla MepeMelleHnid. PacueT pambl BBINOIHUTH MaTPUUYHBIM
Marpuunas popma % .
21 . [mMeromom mepemerienuit B BeramciutTensHOM cpene Mathcad. IMomydennsie
MeTO/1a IepeMeIIeHH .
pe3yNbTaThl CPAaBHUTH C pe3yJIbTaTaMH pacueTa pamMbl METOJIOM MepeMeneHU I
B KaHoHHMuYeckoi Qopme (3amaua 3.1). Mcnonb3ys HaliileHHbIE 3HAYEHUS
BHYTPEHHUX YCUJIMH U y3JIOBBIX IEPEMEIICHH M, IOCTPOUTH SMIOPBI YCHUIINM 1
ne(GopMUPOBaHHYIO CXeMy paMbl. M3yueHne TeopeTHyeckoro MaTepuaa 1o
TEeMe.
3anava 3.3. Pacuer mi10CKOM paMbl METOI0M KOHEUHBIX JIEMEHTOB
0 3a/laHue pacueTHOM CXeMbl U MPOBEJICHUE pacueTa IIOCKOM paMbl METOI0M
CHOBBI pacticta KOHEYHBIX 3JIEMEHTOB C IOMOIIbI BBIUMCIMTEIBHOW MPOrpaMMbl. AHaIu3
22 CTCPAHCBBIX CHCTCM |16 1y e HHBIX Pe3yIbTATOB U CPABHEHHE HX C Pe3y/IbTATAMH PACUeTa JaHHOM

METOA0OM KOHCYHBIX
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paMbl METOJIOM IepeMelIeHU B KaHOHHuYeckoW ¢opme (3amaya 3.1) u B
MaTpuyHOil (opme (3amaua 3.2). BeIBojg M mIpeacTaBieHHE pe3yibTaToOB
pacuera paMbl B rpa)u4eckomM




Buae  (AMIOpHl  yCWiIMH,  JepOopMHUPOBAHHOMN
TEOPETUIECKOr0 MaTepuana 1mo Teme.

cxembl).  M3yuenue

HNnesa cmenranuoro
Merozaa. Beibop

Pacuer cTaTnyeckn HeonpeneauMbIX CUCTEM CMEIIAHHBIM METOA0M
AHanu3 CTENneHeW CTaTUYECKOM W KUHEMATHYECKOW HEONPENeIMMOCTH
CUCTEMBI B IIEJIOM M ee 4acTeid. BbiOop panuoHanbHOrO METO/Aa pacyera.

23 | ocuoBHOI cucreMbl 1 |OcHOBHas cucrema cMemanHoro wmeroga. CocTaBiieHHE KaHOHHYECKUX
KaHOHMYECKHE ypaBHeHUH. Bbruncrnenue ko3(hUIMEHTOB U  CBOOOIHBIX  YJICHOB.
YPaBHEHUSA [Toctpoenue Ppe3yJIbTUPYIOLIEN 3IIOPHI MOMEHTOB. N3yuenue
TEOPETUYECKOr0 MaTepuaa 1o Teme.
[IpuMeHeHne cMEIIaHHOTO METO/Ia K PACUETy IIOCKUX U MPOCTPAHCTBEHHBIX
pam
Pacuer pam cMeraHHbM |BBIOOp OCHOBHON CHCTEMBI CMEINAHHOIO METOJA IPH PAacyeTe IUIOCKHX H
24 | meromom Ha nmeificTBHE |[IIPOCTPAHCTBEHHBIX paM. (CocTaBieHHME  KAHOHUYECKMX  YPABHEHMM.
cuioBoit Harpy3ku  ([locTpoeHue pe3ynbTHPYIOIHUX S0P U3rHOAIIUX MOMEHTOB, IONEPEUHBIX
Y MIPOJIOJIbHBIX CUII. MI3yueHHe TeopeTUUeCcKOoro MaTepuana no TeMe.
CBOOOIHBIC ¥ BEIHYXICHHBIC KOJICOAHUSI CHCTEM C OJTHOM CTETICHBIO CBOOO B
CBoOoiHbIE U OcCHOBHBIE TIOHATUSA AUHAMHUKUA COOpYKeHUU. CBOOOIHbIE U BBIHYXICHHBIC
BBIHYKJICHHBIE KoJeOaHusl CHCTEM C OJIHOM CTENeHbI0 CBOOObI. M3yueHne TeopeTnieckoro
27 KonebaHus cUCTeM ¢ [MaTepuaia mo teMme. PemeHue 3ajgad pacdera CUCTEM C OJHOM CTENEHBIO
OJIHOH CTEIEHBIO cB00O/IbI Ha CBOOOTHBIC U BBIHYX/ICHHbIE KOJIEOaHMUS.
¢BOOOBI
3amaua 4.1. JluHamMudeckuil pacyeT IUIOCKOM pambl Ha BHOPAIOHHYIO
HarpysKy
Omnpenenenue yucna crerneneid CB000AbI COCPEIOTOYCHHBIX MacC 3aJaHHOU
pacdeTHo# cxembl. OrpenencHue KodpGUIMEHTOB U COCTABIICHUE YPaBHEHUS
CroBosHbIe H 4acTOT B YMCJIEHHOM Buje. OnpeneneHne KOpHe 4acTOTHOTO YpaBHEHHUS U
BBIHYICHEEE NpOBepka MPaBUIbHOCTH €r0 PelCHHS. OrnpezesieHre 4acTOT M TEPUOJIOB
o8 KONEGAHIS CHCTEM C 013060ng13< konebanuii. CoctaBieHue B 00IIeM BUIE CHCTEMBI KAHOHHYECKHX
HECKONBKUME CTereHsy |YPABHEHAR JUI ONpENeNeHus aMIITUTYAHbIX 3HA4CHHH MHEPUHOHHDIX CHII
CBOBOTET MIPUMEHUTEIBPHO K 3aJlaHHOM pacyeTHoM cxeme. OrnpexneneHue TJaBHBIX
KO2(pPUIIMEHTOB U CBOOOIHBIX UYJIEHBI CHCTEMbl KAHOHUYECKUX YpaBHEHUH.
N3 pemenust cuctemMbl ONpPeNeaNTh AMIUIUTYAHbIE 3HAYEHUS WHEPIMOHHBIX
cu. [TocTpouTh TMHAMHYECKYIO SIOPY U3THOAIOINX MOMEHTOB.
Hcnonb30BaHre CUMMETPUU B 3a7a4ax AuHaMUKU. [[pubirkeHHbIe criocoOb
OTIpe/IeJICHUsI YaCTOT CBOOOIHBIX KOJIeOaHUM
Y TIpOLICHH TIpH Hcnonbs3oBaHne CHUMMETPUM pACYETHOM CXEMbl B 3ajJadax JIMHAMHKH.
29 pelIeHNH 3319 I P P .
pUOIIKEHHBIE CTMOCOOBI OMPEETICHUST YacTOT CBOOOJHBIX KOJICOAHUHU.
JUTHAMHIKH Bpennoe Bo3zeiicTBre BHOpAIK U MEPHI TIO €r0 CHIKEHHUIO.
N3ydenue TeopeTnueckoro Matepuaia mno teme. Pemenue 3aaay.
OcHoBHble noHATusa. |OcHoBHBIE OHATHA. CTaTHYeCcKHil crnocol pacyeTa Ha yCTOMUNBOCTb.
Cratmyeckuiit meron |CTaTUdeckuii croco0 pacyera Ha YCTOWYUBOCTb.
30 pacuera Ha N3ydenue Teoperndeckoro Marepuaia no treme. OnpeneneHne KpUuTHIECKOM
YCTOMYHUBOCTD CHWJIBI JIJISl CHCTEM C OJTHOM CTENEHBIO CBOOOIBI.
3anaua 4.2. PacyeT miIockoi pambl Ha YCTOWYMBOCTh METOIOM MepeMENICHU I
Br16op ocHOBHO# cucTeMbl MeTo/1a riepemenieHnid. CocTaBIeHHE YPaBHEHHS
Pacuer pam Ha ycroitunBocTd B o0miem Bujae. [locTpoeHne B OCHOBHOHM CHCTEME SIIOPHI
31 | ycroitunBocTs B hopme M3THOAIOIMNX MOMEHTOB OT €IWHHYHBIX CMEIICHUW 110 HApaBJICHUSIM

METO/Ia MTepEMEIICHU I

BBCJICHHBIX JOIIOJITHUTCIIbHBIX CBs3€I1. OHpCI[CHCHI/IC
JOIIOJIHUTCIIBHBIX CBA3AX OT 3aJJaHHBIX €AUHUYHBIX CMeH_[eHI/Iﬁ

peakuuii B




U pelIeHHuEe YypaBHEHUS YCTOMYMBOCTH TWyTeM IM0A0Opa HAaUMEHBIIErO
KpuTH4ecKoro mnapamerpa. OmnpeneneHue KPpUTHUECKUX CHII U pacueTHbIE
JUTMHBI 17151 BCEX CXKATBIX CTOEK PacYeTHON CXEMBbI

JAnHaMuIecKui u
SHEPreTUYECKUN METObI

Onpenenenre KPUTHIECKON CHIIBI SHEPTETUYECKUM METOI0M
N3yuenue TeopeTndeckoro marepuana mno reme. OnpeaeneHne KpUTHIECKUX

32 .
pacuera Ha CHJI JUI CTEP>KHEH U MPOCTHIX PaM SHEPreTUYECKUM METOJ0M.
YCTOMYUBOCTh
OO6mume nonoxenus. |OcCHOBHbBIE ypaBHEHHs U3TM0a TOHKUX IJIACTUH
33 Paspemaromue HuddepenunanbHoe ypaBHeHHE H3rubOa IUIACTUHBL. 3aJlaHue TPaHHYHBIX
ypaBHEHUs u3ruba  |yciosuil. 3yueHne TeopeTHuecKOro MaTepuaa 1o TeMe.
TOHKUX IJIACTHH
3agada 5.1. Pacuer n3rnbaemMoi IUIMTHI YUCIIEHHBIMA METOLAMU
MeToab! npuOIMKEHHOTO pelieHus JudepeHInaTbHOTO ypaBHEHUS U3TH0a.
[TocTaHOBKM U METOIBI o
Pacyer minMTHI METOOOM KOHEUHBIX pA3HOCTEM Ha Pa3HBIX CETKax.
34 | pemenus 3amaq u3ruda
[Toctpoenne rpaduKOB CXOAUMOCTH PEIICHUS IS MPOTHOA M M3THOAIOIIIX
IJIaCTUH
MOMEHTOB B ITUTe. BapraloHHble METOAbI pElIeHUs 3a]a4 U3ru0a IIacTHH.
N3ydeHue TeopeTnueckoro MaTepuaa 1o Teme.
3agauda 5.1. Pacuer n3rnbaeMoi IINTHI YUCIIEHHBIMU METOLAMU
Pacuer mnuTHl METONOM KOHEYHBIX JJIEMEHTOB Ha pPa3HBIX CETKaXx.
[Toctpoenue rpadukoB CXOAUMOCTH PEIICHUS ISl MPOTruda 1 U3rHOAIOIINX
Pacuer mut meronom .
35 MOMEHTOB B Iu1MTe. CpaBHUTENBHBIN aHAJIU3 PE3YyJIbTaTOB, oIy4eHHbIX MKP
KOHEUHBIX JIEMEHTOB
nu MKD. BbiBoabl 10 NPUMEHEHHIO YHCICHHBIX METOJOB Jii pacyera
n3rubaeMon imThl. 3ydeHne TeoOpeTHIeCKOro MaTepuaa 1mo Teme.
OO01mue monoKeHusl 0 pacueTe TOHKUX oOoinouek. Jlepopmaruu u ycunus B
OO01re noJI0KeHUs 0
TOHKHX 000JI09KaxX
pacuere TOHKHX
OcHoBHble TIOHATHS U ompezeneHus: obonouek. Knaccudukanus obomouex.
36 obomnoyek. YacTHble o .
nicaHue nmoBepxHoctu. KpuBonuneiiHas cucreMa koopauHat. Jledopmarmm
TEOPHUH pacueTa TOHKUX .
SoroueK U ycuiaus B TOHKHX oOonoukax. CBsi3p HamNpsOKEHUH C BHYTPEHHUMU
0
ycuusiMu. YacTHbBIE TEOPUHU pacdyeTa TOHKUX 000JI0UeK.
Pacuer Tonkux nonorux [Pacuer o6omouek ¢ momomnipio [IBK "SCAD" unu "LIRA"
obomnouek. O6mme [Ipumenenne TIBK nans pacuera obosmouek. PacueTHass cxema 000J0YKH,
37 | cBemeHus O YHCIEHHBIX |ypaBHEHHE MOBEPXHOCTH OOOJIOYKH, TPAaHUYHBIX ychoBuil. Harpyska wu
METOJIaX pacuera MpoBeJieHue pacuera. M3yuenue TeopeTnueckoro marepuana rno TeMe.
000J1049eK
3anaga 5.2. Pacuer monoroit 000J104KH METOIOM KOHEUHBIX 3JIEMEHTOB
Pacuet 060mouku Meto1oM KoHedHBIX 31eMeHToB B [IBK "SCAD Office" nin
[Ipumenenue merona |y "
JInpa-CAIIP" nis HECKONBKUX BapUaHTOB 3arpyeHus. (s HEBBINOJHOrO
38 | KOHEYHBIX PJIEMEHTOB K

pacdeTy 00ooueK

3arpy>KeHusi U300pa3uTh SIIOPHl MPOTHOOB, HM3TMOAIOIIUX MOMEHTOB U
HOpPMaJbHBIX CHII. BEIBO/IBI IO pacyeTy 000s104kH. M3yueHue TeopeTnieckoro
MaTepuaia 1o Teme.




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

[IporpaMmoil TUCUUIUIMHBI TPEAYCMOTPEHO MPOBEICHUE JIEKIMOHHBIX 3aHSITUNA, HA KOTOPBIX HAETCS
OCHOBHOW CHCTEMAaTHU3WPOBAHHBIM MaTepHall, MPAKTUYECKUX U JIA0OPATOPHBIX 3aHSATHH, MPEANOIararoinx
3aKpeIUICHUE M3YyYEHHOTO MaTeprayia U (OPMHPOBAHHUE y OOYYaAIOIMUXCSd HEOOXOAMMBIX 3HAHWM, YMEHHUH H
HaBBIKOB. KpoMe TOro, BaXHEHIIMM STanmoM HW3y4eHUs TUCIUIUIMHBI SBISICTCS CaMOCTOSATENIbHas paboTa
0o0y4Jaronmxcsi ¢ HCIOJIb30BAaHMEM BCEX CPEICTB M BO3MOXKHOCTEH COBpPEMEHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATeIbHON paOOThI 1O AUCIIUIUIMHE BKIIOYAETCS CIICIYIOIIee:

- U3Y4YEHUE TEOPETUUYECKUX BOIIPOCOB IO BCEM TEMaM JIUCLIUIIJIMHBIL;

- MOJITOTOBKA K MPAKTUYECKUM 3aHSATUSIM;

- MOATOTOBKA K JTAOOPATOPHBIM 3aHSATHSIM;

- MOJITOTOBKA K BBIMOJHEHUIO KOHTPOJIbHBIX 33JIaHUH;

- IOJIrOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHBIX PadoT;

- MOJITOTOBKA K TEKYIIIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYIAEHTOB;

- IOATOTOBKA K K IPOMEKYTOUYHOM aTTECTAllUH.

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

[Tpuctynas K M3y4eHUIO TUCHMIUIMHBI, HEOOXOIUMO B MIEPBYIO OYEpe/lb O3HAKOMUTHCS COAEPIKaHUEM
PIIJA mnst cTyneHTOB OYHOM (opMbl OOydYeHHs, a TaKKe METOAWYSCKHMMH YKa3aHUSMH TI0 OpTraHU3aIlliH
CaMOCTOSITENIbHON pabOThI U MOATOTOBKH K MPAKTHUECKUM UM JaOOPATOPHBIM 3aHATHUSM.

[Tpr MOATOTOBKE K MPAKTHYECKUM ¥ JTaOOPATOPHBIM 3aHITHSIM U B PAMKaX CaMOCTOSITEIIBHON pabOThI
10 U3YYCHHIO JUCLUUTUIMHBI 00y4JaroIUMCs HE00XO0MMO:

- 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.
[Ipexe yeM HauMHATh PelIeHHE 3aJjaul, HEOOXOJUMO BBIYEPTUTh B MacIITabe 3aJJaHHYIO PaCUE€THYIO 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 CITOCOOBI pEeLIeHHs], KOTOpBIE IUTAHUPYETCS MPUMEHUTh. [Ipu npoBeeHnn pacyeToB
HE00XO0UMO CTPOTO MPUIECPKUBATHCS MPUHATON CUCTEMbI €AMHUI U3MepeHus ¢usndeckux Bennuud (CU) u
COTJIACOBBIBaTh MEXKAY CO00I pa3MEepHOCTH ATUX BEIUYHUH.

Bce pacuetHbie (hopMyIIbl JOKHBI 3aITUCHIBATHCS B OOIICTTPUHATHIX 0003HAYECHHUSX, 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 € yKa3aHHEeM 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
HauMEHOBaHHE paboThI, haMUIMSI 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, NOJIKHBI JIUKBUIAUPOBATH 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 TEOPHSX, KOHLIETIHUAX U HAIIPABIECHUAX
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 JUCUUIUIMHE, YMEHHUE €T0 UCIOIb30BaTh 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;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil 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 aJTOPUTMA BHITIOJHEHUS 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 BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NEeSITEeIbHOCTH, XapaKTepU3YIOLIMX dTanbl  (OPMUPOBAHUS KOMIIETEHLIMH B  IPOLIECCE  OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
IlepeueHp BompocoB (A1 MPOBEPKU CHOPMHUPOBAHHOCTU MHIUKATOPOB JOCTHKEHHMSI KOMIIETEHIIHM:
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 IOHATHSI PACUETHOU CXEMBI COOPYKEHMsI. CBS3U U y3JIbl IJIOCKOW PACUETHON CXEMBI.
. Kimaccugukanus cTepHEBbIX CUCTEM U UX pacueTHBIX cxeM. KnHemMaTHueckuil aHanu3 cXeM.
. PacueT mapHupHO-KOHCOIBHBIX Oanok. OnpeseneHne peakiuii 1 BHyTPEHHUX YCUITH.
. Pacuer miiockux TpexmapHupHbIX pam. OnpeneneHue peakuuii 1 BHYTPEHHUX YCUIIH.
. Pacder pam ¢ 3aMKHYTBIM KOHTYpoM. OnpeziesieHne peakiuii 1 BHyTPEHHUX YCHIIUH.
. [locTpoeHune 31m0p BHYTPEHHUX YCHUIIUH B IUIOCKUX paMax. OCHOBHBIE CBOWCTBA U IMPOBEPKA JITIOP.
. Pacuer TpexmapHupHbIx apok. OnpeneneHue peakiuii 1 BHyTPEHHUX YCUIIUH.
. [Ipocteie mnockue dhepmel. Y caoBue reoMeTpudeckoi HemsMmeHseMocTr. Kinaccudukarus depm.
. Pacuet cratnuecku onpeaenumbix hepm. CriocoObl onpeaeneHus yCUIni B CTEPXKHAX (GepMBbl.
10. OcobeHHOCTH pacyeTa paclopHbIX U MINPEHTeNbHbIX (epM. Pacyer nmpocTpaHCTBEHHBIX (hepM.
11. Pacyer cucreM Ha NOJABMKHYIO Harpy3Ky. JIMHUN BIMSHUS YCHIIUH, CIOCOOBI X MTOCTPOEHHUSL.
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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 yCWIHii MO JUHUSM BIUSHUS OT HEMOABUKHOU U MOJBUKHON HArpy30K.

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. Popmysia Makcpemia—Mopa 1 ee NpuMEHEHHUE.
18. Omnpenenenue rnepeMenieHnit B CTeP>KHEBBIX cucTeMax. @opMyIibl IEPEMHOKEHHUS ITIOP.

19. Onpenenenue nepemMenieHuii B n3rudaeMeix cucremax. [loctpoenue neopMHUpOBaHHON CXEMBI.
20. Ompenerienne nepeMenieHuit OT TEMIEPATYPHOT0 BO3ACHCTBUS U OT OCAIKU 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 CTaTHYECKH HEONPENEIMMBbIX cucTeM? Has3oBuTe 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 KAHOHUYECKHUX yYpaBHEeHUI MeTona cun? KakoB ¢usndeckuii cMpich K03 dunneHToB
MIpU 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 SMIOPHI PE3yJbTUPYIOLIMX MOMEHTOB B MeToje cui? B ueMm uzged u cyrtb
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 cui. B uem uzaes u cyThb cTaTUuecKOU
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 BeJeT y4eT CUMMETpPHM NpH pacdyere merogoMm cwi? Kakue crocoObl
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 ompenenuth CTENEHb CTATUYECKOM HEOIPENEIMMOCTH NPOCTPAaHCTBEHHOM pambl? B uem
3aKJII0YAI0TCS OCOOEHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM METOA0M CHII?

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

15. Yro Takoe cTeneHb KMHEMaTHYEeCKOW HeompeaenuMocTH cuctembl? Kak ompenensieTcst cTeneHb
KMHEMaTUYECKOW HEONPEAEIUMOCTH?

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

17. KakoBbl OCHOBHBbIE TpeOOBaHMS K OCHOBHOI cucTeMe Merojaa nepememieHuil? Kaxue Tumsl
CTEPKHEHN 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 kKoadduiienTst 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 MPaBUJILHOCTH pacueTa METOJJOM MepeMeleHU?

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 TPYIIIUPOBKA HEU3BECTHBIX B METOJIE MEepeMEIIeHni?

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



25. OcHOBHOE MaTpUyuHOE ypaBHEHHE Ipu pacuere pam MII B marpuuHoii popme? W3 yero coctout
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 ocHOBHasg wujes cmemaHHoro Merojga pacuera CHC?  Kakue BenIUuYuMHBI SIBISETCS
HEU3BECTHBEIMM B CMEIIAHHOM METO¢c?

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 Haxomsarcst kKoo duuueHTsl 6ii , jj 1 cBoboaubie wicHbl AiF u RjF B cmemannom metoae? Kak
OTPENESAIOTCS PE3YIbTUPYIOIINE MOMEHTHI IIPU pacyeTe CMEIIAHHBIM METO0M?

7 cemectp. CTpouTesibHas MEXaHHUKa, YacTh 3

1. lunamuka coopykeHui. Buapl nuHamMuueckux Harpy3ok. OCHOBHbIE 3aKOHBI JUHAMUKHU.

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

3. CBoOoIHBIC HE3aTyXaOIIHNE KOJICOAHHS YIPYTOi CUCTEMBI C OJHOM CTENEHBIO CBOOOIbI. OCHOBHBIE
XapaKTEPUCTHKH CBOOOIHBIX KOJICOAHUIA.

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

5. BoiHy)IeHHBIE KOJIeOaHHsI CUCTEMBI C OHOU CcTeneHblo cBo0Ooabl. J(uHaMudeckuilt koahduimeHT 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 YIPYrol CHUCTEMBI C ABYMS CTEHCHSIMH CBOOOBI. OmpenenuTeNb 4acToT.
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 koneOaHUl MEXaHUYECKOW CHUCTEMBI C IByMs CTereHsMu cBoOobl. [TocTpoenue
dbopM KonebaHui.

10. Beinyx1eHHBIE KOJI€0aHUSI CUCTEMBI C OJTHOM CTEeNEeHbI0 CBOOO/IbI PU HECOBIIAJCHUH HAIlpaBJICHUS
Kose0aHuil Macchl M HaNpaBJIeHUs BUOPAIMOHHON Harpy3ku. Omnpenenenne AMHAMUYECKUX YCHITUHA.

11. Beinyx1eHHBIC KOJIEOAHUsI CUCTEMBI C IBYMSI CTETICHSIMHU CBO0OIbI. KaHOHWYECKHEe ypaBHEHUS IS
aAMIUTUTY]I UHEPIMOHHBIX CHUII.

12. Onpenenenve kKodHPUIMEHTOB U CBOOOJAHBIX YJICHOB KAHOHWYECKUX YPABHEHHUM JJISI aMIUTHTY]]
MHEPUUOHHBIX cril. [TocTpoeHne AMHAMUUECKOM S0Pl H3TUOAIOLINX MOMEHTOB.

13. DHepretnueckuii croco0 OMpeaeIeHus] MEePBOM YacTOTHl CBOOOJHBIX KOJEOAHWI CHCTEMBI C
pacnpeneneHHbIMA MaccaMu. [IpuHIUIBI 3a1aHus GOPMBI KOJIeOaHUH.

14. Crioco6 npuBeIeHHBIX Macc JUIs ONpeAeIeHUs IEPBOM YacTOThl CBOOOAHBIX KOJIEOaHUI CHCTEMBI C
pacnpeeIeHHBIMU MacCaMu.

15. Bnusinue BUOpallMOHHOW HAarpy3KH Ha KOHCTPYKIMHU, 00OpY/I0BaHUE U OpraHU3M uesnoBeka. Mepsl
3alIUTHl OT JUHAMUYECKHUX BO3/IEUCTBHII.

17. Yyer cummeTpuu B 3a1a4ax AMHaMUKH. CHMMETpUUYHbIE U KOCOCUMMETPUYHbIE (POPMBI KOJIEOaHUIA.
['pynnupoBKa CHMMETPUYHO PACIIONOKEHHBIX TOYEUHBIX MACC.

18. IlonaTue o morepe yCTOMUYMBOCTH U KpUTHUYECKON Harpy3ke. CriocoObl (KpUTEpUH) pelieHus 3aaa4
ycroiunBocTy. CTaTUUECKUNA KPUTEPUN YCTOMYUBOCTH U IOMYIIEHUS IIPH €70 IPUMEHEHHH.

19. Hcnonp3oBaHUE CTATUYECKOTO KPUTEPUS YCTOMUUBOCTH MPU OMPEEIIEHUN KPUTHUECKON Harpy3Ku
B CHUCTEME C OJIHOM CTENeHbI0 CBOOOBI (TIpUMED).

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

21. 3amaua Diinepa 00 yCTOHYMBOCTM IIEHTPAIBbHO-CKATOTO CTEPXKHSI (OCHOBHBIE DE3YyJbTaThl).
PacuetHpie mapameTpsl 3aaun yCTOWYMBOCTU. KpuTHueckuid mapaMmerp, pacueTHasl JUIMHA U KO3 PHUIEHT
MIPUBEICHHUS.

22. 3HavyeHus] KPUTUYECKOU CUJIBI, pACYETHOM ATUHBI U KO3 PUIMEHTA TPUBEICHUS AJI1 OCHOBHBIX



CIIy4aeB 3aKPEIUICHUS [IEHTPAIbHO-CKATOTO CTEPIKHSI.

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

24. PemieHne ypaBHEHUS YCTOWYMBOCTH C TOMOIIBIO TaOIHIl crienualbHBIX (yHKUIuH. Onpenenenue
rpaHull TOUCKa MUHUMAIBHOTO KOPHS (IIpUMeED).

24. PemeHue 3a1ay yCTOMYMBOCTH METOAOM IepemelnieHui. Crucrema KaHOHMYECKHUX YpaBHEHUIL.
VYpaBHEeHHE YCTONYMBOCTU B OOLIEM BHIE.

25. OcHOBHBIE ONPEICICHUS U KIACCU(PUKAIHS TUIACTHH.

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

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

28. IuddepennnanbHoe ypaBHEHHE H3rH0a IIACTHHEI.

29. ®opMynHpoOBKa TPAaHUYHBIX YCIIOBUM JJIs1 M3rH0AeMOM IJIACTHUHBI.

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 ISl pacueTa MIacTHH.

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

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

36. BapuanuonHasi mocTaHOBKA 3a/1a4yl U3ruba miacTuHbl. BapuamoHHO-pa3HOCTHBIA 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 COOTHOILICHUS JJI1 KOHEYHOT'O 3JIEMEHTA IIAaCTUHBL. MaTpuia >KeCTKOCTH.

40. [TocnenoBaTenbHOCTh pacueTa METOAOM KOHEUHBIX 3JIEMEHTOB.

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

42. Knaccudukarus obomodek. OnrucaHue moBepXHOCTH 000JI0YKH B JCKAPTOBOM 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 TOHKUX 000JI04€K. J[OMTOIHUTEbHBIE TUITOTE3HI.

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

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

49. [IpumeHeHre METO/a KOHEUHBIX AJIEMEHTOB K pacyeTy obonodek. [IpenmyinectBa u HeIOCTaTKU
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 3a1anus (A1 TPOBEPKU CPOPMUPOBAHHOCTH UHIMKATOpA NOCTHxReHUM komneTeHiui: 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 SMOC 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 KypCcOBOU paboThI (TIpoeKTa) (MIPU HATUIUN)
KypcoBsie nmpoekTsI (paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI.

7.5. Metoanueckue Matepuaibl, ONpeessonne MpoLeayphl OLlEHUBAaHUs 3HAHUM, YMEHUHN, HaBbIKOB U (WJIH)
OTbITa MPO(QECCHOHATBHOMN NEATETbHOCTH, XapaKTepU3YIOLIUe dTarbl (POPMUPOBAHUS KOMIIETEHIIUN



[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 aTTECTAIMHA 00YUYaIOIIHUXCSI.

[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.

[Tponierypa onieHrBaHUS (POPMHUPOBAHUS KOMIIETEHIIMI IIPU MPOBEICHUH TEKYIIETO0 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. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU 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. HapylIarue 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)

. Komnunuecto
No ABTOp, Ha3BaHHUE, MECTO U3/IaHUSI, U3AATEIIbCTBO, TOJ U3/IaHUs YIEeOHOU U
/i yue0HO-METOINYECKO JTUTEepaTyPhl DK3CMILIAPOB/SNCKTP
OHHBIH agpec DbC
OcHoBHasl JIUTEpATYpa
1 |ba6anog B. B., CrpoutensHas mexanuka, M.: Akanemust, 2011 9bC
5 MacnennukoB A. M., /IlnHamMuKa ¥ yCTOHYMBOCTH coopyxkeHuid, M.: FOpaiir, 9BC
2016
3 [JlykameBuu A. A., Teopus pacuera miacTut u odomnouek, CII6., 2017 9BC
4 babanos B. B., MacnennukoB H. A., CtpoutenpHas MexaHuka. PacderHo- 9BbC
rpadugeckue padotsl, CI16., 2017
5 |babanoB B. B., CtpoutenbHas mexanuka, M.: Akagemus, 2012 9bC
6 |babanoB B. B., CtpoutenbHas mexanuka, M.: Axagemust, 2012 9bC
7 |babanos B. B., Ctpoutensnas mexanuka, M.: Akagemus, 2011 9BC
JIOOJHUTEJLHAS JUTEPATYPA




1 |Hdapkos A. B., lllanomaukos H. H., CrpoutensHas mexanuka, CI16.: Jlans, 2005 IBC

) MacnennukoB A. M., HauanbHbll Kypc CTPOUTENBHON MEXAHUKU CTEP’KHEBBIX 9bC
cucteM, CII6.: IIpocnext Hayku, 2009

3 MacnennukoB A. M., OCHOBBI IMHAMHUKHU U YCTOMYUBOCTH CTEPKHEBBIX CUCTEM, 9bC
M., 2000

1 [KoGenes E. A., MacnennunkoB H. A., CtpourensHas mexanuka, CII6., 2018 9bC

2 |JlykameBuy A. A., Jlykamesud H. K., Crpourensnas mexanuka, CII6., 2018 9bC

3 |JlykameBuu A. A., Teopus pacuera miactuH u obonouek, CI16., 2017 9bC

JlykameBuy A. A., Teopus pacyera rutactud u obonouek, Cankr-IlerepOypr:
4 [Cankt-TleTepOyprckuii  rOCYHapCTBEHHBIH  apXHTEKTYPHO-CTPOUTEIBHBIH
yuuBepcutetr, ObC ACB, 2017

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

5 |KoGenes E. A., MacinennukoB H. A., Ctpoutenbnas mexanuka, CII0., 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)

HaunmenoBanue pecypca cetu «HTEpHET DIIeKTPOHHBIN apec 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
"Teopus pacuera IutacTUH W obostouek': anekTpoHHBIH Kype Blhttps://moodle.spbgasu.ru/course/view.p
cucreme Moodle hp?id=2468
"JlnHAMHKa U YCTOMYHUBOCTb 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

HaumenoBanwne DNEeKTPOHHBIN aJipec pecypca
Poccwuiickast rocymapcTBeHHAss OMOIMOTEeKA www.rsl.ru
https://www.spbgasu.ru/Univer
Oo6pasoBarenbhble nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/
Hayunas AIIEKTPOHHAS

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU suborexa eL IBRARY RU

Exusbpiii  DiexTpOHHBIN ecypc €OHO-METOIMYECKON JTUTEPATYPEI
b p pecypc  y4 ! PATYPH v, spbgasu.ru

CIIGIACY

DIeKTPOHHO-0MOIHOTeUHAs cucTema u3nareabcTta " IPRbooks" http://www.iprbookshop.ru/
DOnektpoHHas 6ubianoreka Mpouc 64 PJEF/J://ntb.spbgasu.ru/|rb|s64r_p
DIIEKTPOHHO-OMOIMOTEeYHAs: CHCTEMA U3/1aTeIbCTBA "TOPAUT" https://www.biblio-online.ru/
DIEKTPOHHO-0MOIMOTeUHas crcTeMa u3aatenscrsa "'Jlane" https://e.lanbook.com/

Cucrema aucranimonsoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.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 ayIuUTOpUM I  TNPOBEACHMS|KYPCOBBIX pPabOT), TIPYNMIOBBIX M WHIUBHIYaJbHBIX

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 MYJIbLTUMEOUNHBIA MPOEKTOP, DKPaH, ayqUO-CUCTEM
JIEKIIMOHHBIX 3aHATHH Y A p p, SKpaH, 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.
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