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

LensiMu  oCBOCHUS

JUCHUITIINHBI

SIBJISIIOTCSL  TIpUOOpeTeHne

3HaHUH OCHOBHBIX ITOJIOXKECHUHU

CTPOUTENTHFHON MEXaHHKUM W YMEHHE HMCIOJIb30BaTh 3TH 3HAHUS HA MPaKTUKE; MPEJICTABICHUE O PAaCUETHBIX
cXeMax KOHCTPYKIUH U COOPYKEHUI U MX aHaJN3€; OBJIa/IEHUE METOJaMU pacueTa CTPOUTENbHbBIX KOHCTPYKLIUN
Ha MPOYHOCTb, )KECTKOCTh U YCTOMYMBOCTH MPU CTATUYECKUX U JUHAMHUYECKUX BO3EHCTBUMIX.

3ajayaMyd JIUCHUIUIMHBL SBJISIIOTCS HM3YYEHHE OCHOBHBIX IIOJIOXKEHUW CTPOUTEIILHOW MEXaHUKH,
3aKOHOMEPHOCTEeH AeQOpPMHUPOBAHUS PACUETHBIX CXEM 3JIaHUW U COOpPYKEHUH TMpU CTATHUYECKUX U
JUHAMUYECKUX BO3JCUCTBUAX; MOJYYEHUE 3HAHUM OCHOBHBIX METOJIOB pAacu€Ta KOHCTPYKLHI HA IMPOYHOCT,
KECTKOCTh U YCTOWYMBOCTDH; OBJAJICHUE HABBIKAMH MPOEKTUPOBAHMSI KOHCTPYKLHUH, CBSI3aHHBIX C BHIOOPOM
pacyeTHOM CXEMBbI, PACYETOM BHYTPEHHUX YCUJIMA M TEPEMEIICHUN, AHAIU30M M OLECHKON IOJYyYEHHBIX

pe3yJIbTaTOB.

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

KOI[ 1 HAUMCHOBAHHC

KO,[[ 1 HAMMCHOBAHUC

[Tnanupyemsble pe3ynabTaThl O0yYEHHS 110

KOMIICTCHIIUH WHMKATOPa JTOCTHKECHUS JHUCIAILIMHE, 00CCIICUNBAIOIIIEC JIOCTHKCHUE
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 |(pOpMyITHpOBaHHE MPEIOKEHUH|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 3aJ1a4¥ | 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,
HCIIOJIb3Y TCOpHUIO u
METOJbl (PyHIaMEHTAIbHBIX

HayK

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

3HaeT

¢du3nKo-MaTeMaTHYECKHe IIOCTaHOBKH
OCHOBHBIX 3a/lad CTPOUTEIBbHOW 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

METOJIBI (PyHIAMEHTATBLHBIX
HayK

OIIK-1.5 Beibop ans pemieHus
3a1aq npodeccruoHaIbHOMI
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 MOJIEIN (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 ¥ rpaduyecKu-aHATUTHUECKUE

METOJIbl TPUMEHUTEIBHO K PELICHUIO 3a]ad
CTPOUTEJILHON MEXaHUKH.

ymeer

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

BJIa/leeT HABbIKAMU

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




OIIK-1 CnocoGen pemarth

MPUKIIaHbIE 3aa4u
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOPHUIO u

MeToAbl (yHIaMEHTaIbHbIX
HayK

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

3HaeT

OCHOBHBIE METO/Ibl PEIICHUSI CHCTEM JTMHEWHBIX
anreOpanyecKux ypaBHEHUIl; METObBI 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 HCYHUCIICHUS.

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 HCCJIEIOBAaHUN

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  OTHOCHUTEIIbHYIO  IOTPENIHOCTH
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'¢
pe3yNbTaThl, 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 MOJIEJIF |OCHOBHEIC PUHIUTIBI MOCTPOCHUS
u perieHue HAy4YHO-|HCCIelyeMoro nporecca|MaTeMaTHYECKUX MOJICNICH MPUMEHHUTEIBHO K
TEXHUYCCKHUX 3a/1a4|(sBIICHMS) 3a/1ayaM CTPOUTEIHLHOM MEXaHUKH.
CTPOUTEILHOM OTpaciiy, yMmeet

BBIIOJIHSATH COCTaBJIAThL MaTEeMaTUYECKHE MOJECIH IS
AKCTICPUMCHTAIbHBIC pelIeHUsT 3aJad  CTPOMTEIIbHOW MEXaHUKH
HCCIICAOBAHUS i CTEP>KHEBBIX CHCTEM, TIJIACTHH U 000JIOYEK.
MaTeMaTH4YeCcKoe BJIaJIeeT HABBIKAMH

MOJICIIUPOBAHUE, aHalM3a MW UCCICHOBAaHUS MaTeMaTHYECKUX
aHaJIM3UPOBATH X MojeNIel I 3a7a4 CTPOUTEIBLHOM MEXaHUKH
pe3yabTaThl, OCYIIECTBISATH CTEP>KHEBBIX CHCTEM, TIJIACTHH U 000JIOYEK.
OpraHU3aIMI0 BBITTOJIHCHHS

Hay4YHBIX MCCJIEIOBAaHUI

OIIK-11 Crnoco6en|OIIK-11.7  Bpimoanenne  H|3HAET

OCYLIECTBIISITh TOCTAHOBKY |KOHTPOJIb BBITMIOJTHEHUSI |IPUHIIUIIBI,  CMOCOOBI W cpeAcTBa s
u pereHue Hay4HO-|MaTeMaTUYECKOTro peanu3allui W TPOBEPKH MaTeMaTHUYECKUX
TEXHUYECKHUX 3a/1a4 MOJEIUPOBAHUS Mojeen PUMEHUTEIBHO K 3aJa4aM
CTPOUTETLHOMN OTpaciu, CTPOUTEILHON MEXaHUKH.

BBITIOJIHATH yMeer

SKCTIIEPUMEHTAIbHBIC BBIIIOJIHATH HEOOXOINMMEIC MIPOBEPKHU
HCCICA0BaHUS u MOJIYYEHHBIX pelIeHuni; COCTaBJISITh
MaTEeMaTHYECKOE KOMITBIOTEPHBIE ~ MOJENHU  JUJIi  PEIICHUS
MOJIEJIUPOBAHUE, OCHOBHBIX 33/]a4 CTPOMUTEIbHOM MEXAHUKU H
aHaJIN3UPOBATH X MIPOBEPKH MOJTYUYEHHOTO PEIIECHHUS.

pe3ynbTaThl, OCYIIECTBISThH BJIajieeT HABBIKAMH

OpraHu3alri0 BBIITOJHCHUSA
HAayYHBIX I/ICCJ'IG,ILOBaHI/Iﬁ

aHaJIM3a U IPOBEPKU MAaTEMATUICCKHUX MO)IeJ'IeI\/'I
MNPUMCHUTCIILHO K 3aaadyaM CTpOI/ITeJIBHOI\/'I
MCXaHHUKH.




OIIK-2 Crioco6en nonnmats |OIK-2.6 IIpumenenue|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 Croco6en|OI1K-3.1 Onucanue OCHOBHBIX|3HAeT
OpUHUMATh  peuieHus B[cBeneHUM 00 o0bekTax  H|mpodeccroHATbHYI0 TEPMUHOJIOTHIO B 00JIaCTH
npodeccuoHaIbHON nporeccax MpodecCHOHATLHON |CTPOUTEIBCTBA; OCHOBHBIE KOHCTPYKTHBHBIE
JEATEIbHOCTH,  UCIOJIb3Ys|IeATEbHOCTH MOCPEJCTBOM[CXEMBl ~ 3IaHMM M COOPYKE€HUM,  THIIbI
TEOPETUUECKHE OCHOBbI, | ICTIOJIb30BaHU CTPOUTENIbHBIX KOHCTPYKLUH, BUJIbI U CBOMCTBA
HOPMAaTHUBHO-IPABOBYIO npodeccuoHanbHOM CTPOUTEIIbHBIX MAaTE€PUAJIOB; OCHOBHBIE METO/IbI
0a3y, MpaKTUYECKUM ONIBIT(TEPMHUHOIOTUU 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,|IPpU  BOCHPUATHM  BHEUIHUX|COCTAaBJISATH PAcCUETHBIE CXEMBbl  HECYIIMX
DKOJIOTUYECKUX H|HArpy3okx KOHCTPYKIMI 31aHUM M COOPYKEHUH, a TAKKe

COLIMANLHBIX TpeOOBaHUI U
TpeboBaHMil 0E301acCHOCTH,

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

COOPYXKEHHM, OCYLIECTBIISITH
TEXHHUYECKYIO  DKCIIEPTH3Y
OPOEKTOB HW  aBTOPCKUU
HAJ30p 3a UX COOIOICHUEM

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

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




OIIK-6 Cnocoben
OCYIIECTBIISATh u
OpraHU30BBIBATH

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

COLMAIBHBIX TpeOOBaHUI U
TpeOOBaHUil 0E€3011aCHOCTH,

crocobeH BBIIIOJIHSATh
TEXHHKO-  3KOHOMHUYECKOE
000CHOBaHHE  MPOEKTHBIX
peLeHui 31aHUM u
COOPYKEHHI, OCYILIECTBIATH
TEXHHUYECKYI0  DKCIEPTU3Y
IIPOEKTOB M aBTOPCKUMU

HA/130p 32 UX COOII0ICHIEM

OIIK-6.18 OreHka NpOYHOCTH,
KECTKOCTU U YCTOMYMBOCTH
3JIEMEHTA CTPOUTEIIBHBIX
KOHCTPYKLUH, B T.4. c
UCIIOJIb30BAHUEM TMPUKIIAHOTO
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;
IIPOBEJEHUSI TNPOBEPKHU YCIOBUM 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 TPEeOOBaHUUN W
TpeboBaHMil 0E€301acCHOCTH,

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

HaJ30p 32 UX COONTIOJCHIUEM

OIIK-6.19 JlunaMuyeckuii
pacy€r CTePKHEBOI CUCTEMBI

3HaeET

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

ymeeT

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

BJIaJleeT HABbIKAMU

COCTaBJICHUSl JMHAMHUYECKUX MOJEIEH U

pacyeTa CTep>KHEBBIX CUCTEM Ha COOCTBEHHBIE U
BBIHYXICHHBIE KOJIeOaHusl.

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl
Jannass aucuuruinHa (MOAyib) BkIodeHa B brnok «/lucuummuasl, moaynu» b1.0.14.04 ocHoBHOIA

npodecCHOHAIbHONW  00pa30BaTeNbHON MPOrPaMMBbI

08.05.01

CTpOI/ITCJ'II)CTBO YHUKAJIbHBIX SILaHI/Iﬁ n

COOpy)KCHI/Iﬁ M OTHOCHUTCS K 00513aTCIIbHOM YacTH yqe6H0ro Ij1aHa.

Ne n Kona n HamMeHOBaHWE HHIUKATOPA
/1 PE/UHCCTBYIOTIHE MCIHILITHHBT JIOCTHIKEHUST KOMITETEHIINN
1 |Brrcmas saTenaTiia 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 Conporusienne marepuasnioB. OcHOBBl Teopuu ympyroctu u(l.7, OIIK-2.1, OIIK-3.1, OIIK-6.17,
IUIACTUIHOCTH OIIK-6.18, OIIK-11.1, OIIK-11.6,
OIIK-11.13
3 |Teopernueckast MexaHUKa OMK-TL1, OIK-112,  OMK-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




Briciias MmaTemMaTnka

3HaTh (PyHIAMEHTAIbHBIE OCHOBBI BBICIIEH MAaTeMaTHKH, JMHEWHOW aireOphl, MaTeMaTHYeCKOTO
aHaJIn3a;

3HaTh METONBI pemieHus TudQPepeHINATbHBIX YPaBHEHUH W CHUCTEM JIMHEHHBIX ajreOpandecKux
YpaBHEHUU;

BJIQJICTh HaBbIKAMU PEIICHUS CHCTEM JIMHEHHBIX alireOpandecKuX ypaBHEHHUH, ¢ depeHIInaIbHOTO U
MHTETPAJIbHOIO UCUUCIICHUS.

Conpotusienue MmatepuaioB. OCHOBBI TEOPUH YIIPYTOCTH U ITACTHYHOCTH

3HATh IPUHIIUIIBI U METOBI PACU€Ta OTACIIbHBIX AIEMEHTOB KOHCTPYKIIMM HAa MPOYHOCTb, KECTKOCTh U
YCTONYUBOCTb;

3HaTh OCHOBHBIC TIOJIOKEHMS, NPHUHIMIBI M METOJbl PEIICHHUs 3a/lad TEOpUH YIPYrOCTH U
IJIACTUYHOCTH;

YMETb ONPEIENIATh YCHIUS U AeopMariy OT BHEITHUX BO3JICHCTBUI B MPOCTHIX PACUETHBIX CXEMaX;

BJIa/IETh HABBIKAMU HCIIOJIb30BAHMSI METOOB COMPOTUBIICHHS MATEpUANIOB U TEOPUU YHPYTOCTH IpU
pelIeHuN 3a/1a4 Ha MPOYHOCTh, )KECTKOCTh U YCTOUYUBOCTD.

Teopernyeckas MexaHHUKa

3HaTh OCHOBHBIE TIOJIOKEHUS, IPUHIIMIIBI U METOJIbI CTATUKW, KHHEMATHKU U IMHAMUKUA TBEPJOTO TEJa;

YMETb I0JIb30BAThCS YPABHEHUSMH CTATUKU U IMHAMUKHU MIPHU pacdeTe MPOCTHIX PACUETHBIX CXEM;

BJIAJICTh HABBIKAMHU HCIIOJIB30BAHUS METOJOB TEOPETUUYECKOW MEXAHMKHU IMPHU PEIICHUU WHXKEHEPHBIX
3a71a4.

WNuxenepHas rpaduka
3HATH MPaBUJIA BHITOJHEHUS YEPTEKEH U TPAPHKOB;
YMETh CTPOUTH PACUETHBIC CXEMBI, SITIOPBI U TPa(UKH.

NudopmaninoHHbIe TEXHOIOTUN

3HaTh OCHOBHBIE TOHATHS HH()OPMATHUKU, COBPEMEHHBIE CPECTBA BEIYMCIUTEILHON TEXHUKH;

yMeThb pelIiaTh CHUCTEMbl JWHEHHBIX anreOpandeckux YpaBHEHHMH C MPUMEHEHHEM IMPOTrPaMMHO-
BBIYHCIIUTEIBHBIX CPEJICTB;

BIIa/IETh HABBIKAMU PELICHUS HHKEHEPHBIX 33/1a4 C MMOMOIIBI0 MPUKIATHBIX TIPOTPaMM.

Kommnbsrorepnas rpaduka
BNIa/IETh HABBIKAMU HCIOJIB30BaHUS KOMITBIOTEPHOW TEXHUKH TPHU BBHIMOTHEHUHU TpadUuecKux Hu
0OPMHUTENTECKUX padoT.

duznka

3HaTh (U3MUECKHUE SIBJICHUS U 3aKOHBI, OTHOCAIINE K MEXaHHUKE I€(POPMUPYEMOTO TBEPIOTO TEa;
YMETb HCIOJIb30BaTh 3aKOHBI (PU3UKHU MPH PEIICHUH 33]]a4 MEXaHUKHU TBEPJIOTO Tea;

BJIaJIETh OCHOBAMH HAYYHOT'O MOJXO0/a K SIBJIEHUSIM U ITPOLIECCaM MAaTEPHATIbHOIO MUpA.

Crpourenbnbsle MmaTepuansl. Yacts 1

3HATh OCHOBHBIE CBOMCTBA CTPOUTEIBHBIX MAaTepUANIOB, NCIOIb3YEMbIX JIISl HECYIIUX KOHCTPYKIIHIA;

yMETh NpPUMEHSTh 3HAaHMUA O CBOWCTBAX MAaTepUAOB NpU BbIOOpe X (PU3MKO-MEXaHUYECKUX
XapaKTEPUCTHUK IS pacyeTa HECYIINX KOHCTPYKIUH 3JaHUN U COOPYKEHUI.

BJIa/IETh OCHOBAMHU MEXAHMUYECKUX MCITIBITAHUN JIEMEHTOB KOHCTPYKIIH.

Ne Kon n HauMeHoBaHME MHAMKATOpa
[Tocnenyromme TUCIUTIITAHBI
n/n JIOCTHKEHUS! KOMIIETEHLIUU

1 |HenuueitHsle 3a1a4u CTPOUTEIBHON MEXaHUKU [TIKC-1.4, [IKC-1.6




2 |Teopus pacuera Ha JUHAMHUYECKHUE U CEUCMHYECKUE BO3ICHCTBUS

I1IKC-1.4, [IKC-1.6

3 WudopmManlMoHHbIE  TEXHOJIOTUH

KOHCTPYKITHI

pacuera

CTPOUTCIIbHBIX

MKC-1.3, IIK(LT)-1.1, TTK(L)-1.3

4 |OOGcnenoBanue, UCTIBITAHKUE 3[JAHUN U COOPY)KEHUH

OIIK-3.10, OIIK-3.11, OIIK-3.14,
OIIK-4.7, OIIK-6.5, OIIK-6.8, OIIK-
6.10, OIIK-6.15, OIIK-6.17, OIIK-
6.18, OIIK-11.1, OIIK-11.2, OIIK-
11.4, OIIK-11.6, OIIK-11.9, OIIK-
11.11

5 |OcHOBBI HayYHBIX UCCIIEIOBAHUIT

OIIK-3.6, OIIK-11.1, OIIK-11.2,
OIIK-11.3, OIIK-11.4, OIIK-11.5,
OIIK-11.6, OIIK-11.7, OIIK-11.8,

OIIK-11.9, OIIK-11.10, OIIK-11.11,
OIIK-11.12, OIIK-11.13, OIIK-11.14

6 |Hayuno-umccienoBatenbckas paboTa

[IKC-4.1, [IKC-4.2, TIKC-4.3

7 |Croenkypc 1o nNpoeKTHPOBAHUIO OCHOBaHUI U (pyHIaMEHTOB

TIKC-1.3, [IKC-1.6, TIKC-4.1, TIKC-
4.2, TIKC-4.3, TIK(IT)-1.2, TIK(L])- 1.4,
TIK(1T)-1.5

4. O0beM AUCHUNIMHBI (MOAYJsl) B 3a4eTHBIX €IMHMLAX C YKa3aHHEM KOJMYeCTBA aKaJeMHYeCKHX
YacoB, BbIACJEHHBIX HA KOHTAKTHYI0 pPadoTy 0o0y4yalluxcsi ¢ mpenojasaresieM (10 BHAAM y4eOHBIX
3aHATHUH) M HA CAMOCTOSATEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bup yaebHoii paboTs! E;:(l;g MIPAKTUIECKYIO 5 6 7
IMOATOTOBKY

KonrakTHas padora 224 64 80 80
Jlexumonnsie 3ausatus (JIek) 96 0 32 32 32
Jlaboparopubie 3anstus (J1ad) 4 0 2 2
Ipaktuueckue 3ansatus (I1p) 124 0 30 46 48
HWnasi koHTaKTHAst pab0oTa, B TOM YHCJIE: 2,75 0,65 1,05 1,05
KOHCYJIBTAIIMH IO KypPCOBOH paboTe (IIPOeKT
KOHTZOHLHI;IM pa60¥5M (PFPI)) o & 2 0.4 0.8 0.8
KOHTaKTHas paboTa Ha aTTecTaluio (caada 3a4era,
3a4eTa C OIICHKOM; 3allluTa KYpPCOBOU PabOTHI 2 0,4 0,8 0,8
(nmpoexTa); cnaua KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHAas Ta Ha aTTECTAIHIO B H
(I?OH:yﬂb”?aul;ffl(;ege,Z[a;(?.ael\(/I:efIgMKI)/I c;::; © 0.75 0,25 0,25 0,25
Yacel Ha KOHTPOJIb 62,25 8,75 26,75 26,75
CamocrositesbHast padora (CP) 213 34,2 107,4 71,4
O0nas Tpy10eMKOCTh JUCHUNITUHBI (MOTYJIs1)

yacel:| 504 108 216 180

3aYeTHbIE eTUHUIIBI: 14 3 6 5

5. Conep:kanue OMCHUILUIMHBI (MOIYJIf), CTPYKTYPHMPOBAaHHOE MO pas3jejam (TeMaM) ¢ YKa3aHUEM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BH/I0B Y4eOHBIX 3aHATHI

5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o WHJIUKATOP
= a
Ne Pasgensl qUCUUIUTUHEL § JICKIHH 113 P CP B:ZZO’ JIOCTHUKEHU
8 W3 HUX Ha W3 HUX Ha W3 HUX Ha 5
MpaKkTH- MPaKTH- MPaKTH- KOMIICTCHI
BCECTO YECKYIO BCECTO YECKYHO BCECTO YECKYIO Un
moAro- moAro- moaro-
TOBKY TOBKY TOBKY
1. |1 pasnen. Pacuer cratnuecku
OTIPEICTUMBIX CTEPKHEBBIX
CUCTEM Ha HETIOJBUKHYIO
HarpysKy
OIlK-1.2,
PacuetHbie cXeMbl COOPYXKEHHI OlIK-3.1,
1.1. - 15 2 05| 25 OIIK-
UX KHHEMaTUYeCKUN aHaIIn3 6.17.
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
19 MHoOromnposieTHple  IIAPHUPHO- 5| o 4 5 11 OIIK-3.1,
KOHCOJIbHBIE OaJIKu OIIK-
6.17,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
MHOroIMCKOBBIE  CTEpPXKHEBBIE OIIK-1.7,
1.3. |cuctemsr. Tpexmapuupasie| 5 | 6 6 5 17 OIlK-3.1,
paMBbl U apKu OIIK-
6.17,
OIlK-11.1
OIlK-1.2,
OIIK-1.5,
CraTuuecku onpeaeInmMblie OIIK-1.5,
14. H0CKHE (epMbI S| 4 4 5 13 | OIIK-3.1,
OIIK-
6.17,
OIlK-11.1
2 |2 paznen. Pacuer crarndecku
OTIPEICITUMBIX CTEPKHEBBIX
CHCTEM Ha TIOJIBIKHYIO
Harpy3Ky
OIlK-1.2,
. OIIK-1.5,
JlveUM  BIMSHUS peakiui H OIK-1.6
2.1. |BHyTpeHHUX ycwiuid B Oankax uf 5 | 4 4 2 10 OTIK- ’
pamax 6.17,
OIIK-1.7




Onpenenenue peakuuii u

OIIK-1.2,

2.2. |BHYTpEHHHX YCHJIHI 110 JTUHHUSIM 3 7 OITK-3.1
BJIMSHUS
23 Jluann  BIMSIHUS  yCWUIMA B 5 5 OIIK-1.2,
" |cTepyKHAX MIOCKUX (pepm OIIK-1.6
3. |3 pasnein. Onpenenenue
MEPEMEILCHUI B CTATUYECKHU
OTPEICTMMBIX CTEPIKHEBBIX
cucTemMax
OcHOBHEIE MIPUHLIUIIBI u 8g§_1i’
31 |reopemsl CTPOUTEIBHON 5 8 OHK:l: 5:
MEXaHUKH. dopmyia OIIK-1.7,
Makcaeia-Mopa OIK-6.17
N OIIK-1.2,
Ompenenenue mnepeMenieHUd B OIIK-
3.2. [bankax W pamMax OT CHJIOBOH 8 18 6.17
Harpy3ku OHk-i.?
Ornpenenenue MEpPeMEIIeHU OT OIlK-1.2,
3.3. |[TeMmepaTypHOTO BO3JEHCTBUS U 1,7 5,7 OI1K-1.4,
OT OCAJIKU OTIOP OIIK-1.5
4. |4 paznen. nas koHTakTHas
pabora
4.1. |nas koHTakTHas pabora 0,8 OIlK-1.2
5. |5 pazgen. Kontpoib
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIIK-
1.10,
OIIK-3.1,
5.1. |3auer ¢ oneHKOM1 9 OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7
6. |6 pazmen. Pacuer ctarndyecku
HEOIPEACITUMBIX CTEPKHEBBIX
CHUCTEM METOOM CHJI
OIIK-1.2,
CraTu4eckd  HEONpEeICIINMBIC OTK-1.5
6.1. |cucrembl, mx cBoicTBa. Wnes 2 4 OITK-3 1’

METOJa CHJI

OIIK-11.6




OIIK-1.2,

OIIK-1.7,
Pacuer CTaTUYECKH OIlK-
6.0 |HEOTIPENETUMBIX paM METOOM 8 34 16 6.17
CHJI Ha JCWCTBHE CHJIOBOM OHK’-
Harpy3Ku 111,
OIIK-11.7
OIIK-1.2,
OIIK-1.4,
Pacuer pam wmeTtomom cun Ha OITK-1.7
6.3. |TemneparypHoe BO3JACHCTBHE U 6 12 20 OIIK- ’
OCaJIKy OIop 6.17,
OIIK-11.1
Pacyer CTaTHYECKH OIIK-1.2,
6.4 |HEOTIPENETUMBIX bepm u 2 4 8 OIIK-1.7,
" |IpOCTPaHCTBEHHBIX pam OIIK-3.1,
METOIOM CHII OIIK-6.17
77 pazzen. Pacuer crepKHEBbIX
CHUCTEM METOJIOM IIepEMELICHU I
B KaHOHHYECKOU popme
Unes w™eroma mnepeMelieHUi. OIIK-1.2,
71 OcHOBHas cucTeMa u 9 4 OITK-15
KAaHOHMYECKHUE _YPaBHEHHUA OIK-1 1.é
METO/1a IepeMenIeHU I
OIIK-1.2,
OIIK-1.5,
OIIK-1.7,
Pacuer pam METOIOM OIK-
7.2. |mepeMelieHNi  Ha  JIeHCTBUE 10 22 36 6.17
CUJIOBOM Harpy3ku O.HK’-
11.1,
OIIK-11.7
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
Pacuer pam METOIOM OIK-
7.3, |epeMeILeHHH ta 4 4| 10 | 617
TEMIIEPATypHOE BO3JICHCTBHE W OHK’-
0CaJIKy OTop 111,
OIIK-
11.6,
OIIK-11.7
OIIK-1.2,
VYhpouennss npu pacyeTe pam OIIK-
7.4. |MeTonom mepemMenieHuii. Pacuer 2 2 6 6.17

MMPOCTPAHCTBCHHBIX paM

OIIK-11.1




8. |8 pa3men. MaTtpuunsie Gpopmsl
pacuera CTepKHEBBIX CCTEM B
MePEeMEIICHHSIX
OIIK-1.2,
OIIK-1.7,
81 Matpuanast § dbopma  Meroma 174| 254 OIIK-3.1,
MepeMEILICHU I OIIK-
6.17,
OIIK-11.6
OIlK-1.2,
OIIK-1.7,
OIIK-2.6,
OIIK-3.1,
OcHOBBI pacueTa CTEpPHKHEBBIX OIIK-
8.2. |cucreM MeETOOOM  KOHEYHBIX 6 14 6.17,
AJIEMEHTOB OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7
9. |9 paznen. CMmemaHHbINA METOJ
pacyeTa CTaTH4ECKHU
HEOTPEACTUMBIX paM
OIIK-1.2,
OIIK-1.5,
HUnes cMmemaHHoro  MeToja. OIIK-
9.1. |BeiOOp OCHOBHOW CHUCTEMBI U 2 6 6.17,
KAaHOHUYECKHUE YPaBHEHUs OIIK-
11.1,
OIIK-11.6
OIlK-1.2,
OIIK-1.7,
Pacuer pam CMELIaHHBIM OIlIK-
9.2. |[METOIOM Ha JEHCTBUE CUIIOBOU 2 8 6.17,
Harpy3ku OIIK-
11.1,
OIIK-11.6
10. |10 paznen. MHas koHTakTHas
pabota
10.1 |Mnas xouraxTHAs pabota 1,6 OIIK-1.2
11. |11 paznen. Kontponsb




11.1.

DK3aMeH

27

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

12.

12 paznen. OCHOBBI AMHAMUKHI
COOPYKEHU M

121

CBOOOJIHBIE U  BBIHYXJCHHbIE
KoNeOaHuss CHCTEM C OIHOM
CTEIIEHBIO CBOOObI

14

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

12.2

CBOOO/IHBIE U  BBIHYXJCHHbBIE
KoJyieOaHus CHCTEM C
HECKOJBKUMH CTETICHSIMH
CBOOOBI

12

24

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




12.3

VYIpolueHus pyu peleHun 3a1a4
JUHAMUKHU

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

13.

13 pazaen. OcCHOBBI
YCTOMYHUBOCTH COOPYKECHUMN

131

OcHoBHBIE MOHSATHS.
Cratuueckuii METO/ pacuera Ha
YCTOMYUBOCTD

10

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

13.2

Pacuer pam Ha ycTOMYMBOCTH B
dbopMe MeTo/1a IepeMenIeHu N

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

JnHaMu4yeckuii u
SHEPreTUYECKUI METOBI
pacuera Ha YCTOMUYMBOCTh

OIIK-1.2,
OIIK-1.4,
OIIK-1.5

14.

14 paznen. OCHOBHbBIE TOHATHUSA
TEOPHUH U3ruda IIacTuH,
METO/Ibl UX pacyeTa

141

Oo6mue [IOJIOKEHUS.
Pazpemaromme YpaBHEHUS
n3rnba TOHKUX IUIACTUH

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




14.2
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15.

15 paznen. OCHOBHBIE TOHATHUS
TEOpHUH 000JIOUEK, MOJICIIU U
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15.1
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TEOpUHn pacueTa TOHKHUX
000JI0YEK

OIIK-1.2,
OIIK-1.4,
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15.2

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

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

15.3

HpI/IMeHeHI/Ie METOJa KOHCYHBIX
OJICMCHTOB K pacucTy 000I10YeK
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16.

16 pazaen. nas KOHTaKTHas
pabota

16.1
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17.

17 paznen. Koutpoas
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DK3aMeH
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5.1. Jlekuuu

No | HaumeHnoBaHnue pasaena o
. HaumenoBanue u kpaTkoe coaep:kaHue JIEKIUi
/1 U TEMBI JIEKIIUHA
Beenenne B gucuumiuHy. PacuetHas cxema COOpyXKEHMST U ee
KMHEMaTUYECKUN aHaIu3
[Ipeamer u 3agauu cTpouUTeNnbHONM MeXaHWKU. OCHOBHBIE TMOHATUS U
npUHUMIBL. PacyeTHas cxema COOpY:KEHHUS U ee dJeMEHTHI. TpeGoBaHUs K
PacuerHbie cxembl  |pacueTHOM cxeMe M KpuTepuu BbiOopa. CBSA3U U y3JIbl paCUETHBIX cxeM. Bubl
1 COOPYXKEHUM, NX Harpy3ok W  Bo3aeuicTBui.  Knaccudukarumss — pacyeTHBIX  CXEM.
KruHemMaTuieckuid ananu3 |Kunematnueckuili ananus pacueTHeiX cxeM. (CrterneHb CBOOOIBI CHUCTEMBI.
HeoOxonuMoe 1 A0CTaTOYHOE YCJIOBHE M€OMETPUYECKONH HEU3MEHSIEMOCTH.
[IpaBuia reoMeTpHUECKH HEM3MEHSIEMOT0 COeIMHEHUS TUCKOB MEXKIY cO00it
U C OCHOBaHMEM. MTHOBEHHO U3MEHSAEMBIE CUCTEMBI.
MHoronposieTHbIE HIAPHUPHO-KOHCOJIbHBIE OAIKH
Muoronponeriere Oo6mme cBenenus. Kunemarnyeckwii ananmu3. [locTpoeHune mo3TaKHOU
2 | MApPHUPHO-KOHCOJILHBIE " i o ' P
cxembl. OrnpezienieHre ONOPHBIX PEAKUUN, BHYTPEHHUX CHJI U MOCTPOEHUE
Oanku —
OHOIUCKOBBIE U MHOTOJAMCKOBBIE CUCTEMBI. TpeXIlapHUPHBIE PaMbl U ApKHU.
Cucremsl ¢ 3aMKHYTBIM KOHTYPOM
OAHOOUCKOBBIE M JBYXIHUCKOBBIE O€3pacHOpHbIE pPACUETHBIE CXEMBI.
MHOroIMCKOBBIE TpexuapHupHbIe (paciopHbI€) pacueTHble cxeMbl. OnpeaeneHue peakiuii B
3 | crepiieBbie cCTEMBI. |TPEXLIAPHUPHBIX paMax MPU MPOH3BOJLHBIX HArPY3Ke U PaCIONOKEHUM
Tpexmapuuphbie pamsl 1 |onop. Kinaccudukaiys 1 oCHOBHbIE 3J1eMeHTHI apok. [lopsiiok onpeneneHus
apKu peakuuMi W yCWIMM B CEYEHHUAX TpexXIapHUpHou apku. IloHarne o
palMOHAIBHOM OYEpTaHUM OCHU apKU. PaMbl € 3aMKHYTBIM KOHTYpPOM.
CriocoObl pacKpbITUsSI 3aMKHYTOTO KOHTYpa U OIpEIEIECHHE peakLUuidl BO
BHYTPEHHUX CBS3SIX.
[Tnockue ¢pepmbl. CiocoObl onpeieNieHUs] YCUITUHN B CTEPAKHSX TUIOCKUX (epM
[Tnockue ¢epmbl. OOpa3oBaHue QepM H YCIOBHE HUX TE€OMETPUUYECKOU
Craniccku HeusMmeHseMocTH. Krnaccuduxamus depMm. AHaIUTHYECKOE OIpeneIeHHe
4 | ompenenuMmble MIIOCKHUE .
ycunuit B cTepxHsIX ¢epM. Criocod BeIpe3aHus y3J0B U CIOCOO CKBO3HBIX
(bepmer cedeHuil. ['papuueckuii criocod onpeneneHus yCuInu.
JIuHuM BIMSHMSA peakUMi W BHYTPEHHUX YCHJIMHA B IIPOCTBIX U
MHOTOMPOJIETHBIX Oankax
JIvnuu Biaustaus peakiuii |[lonsTie o muHMn BnusHus. JIMHUKM BIUSHAS peaknuil U yCHINN B Oake Ha
5 | ¥ BHYTPEHHMX YCHIIWIA B |[BYX OIIOPaxX U B KOHCOJILHOM Oaske. [IpuHIMIBI TOCTPOEHMS IMHUIN BIUSHUS
Oasikax 1 pamax B IIAPHUPHO-KOHCOIBHBIX Oankax. [lepenavya MMHUM BIUSHUS IO MOATAKHON
cxeme. Kunemarnueckuid cmoco0 MOCTpoeHHUS IUHUM BiausHUA. JIMHUK
BIIMSIHUS B TPEXIIAPHUPHBIX CHCTEMaX.
Ompenenenne peaknuii ¥ BHYTPEHHUX YCWIMH IO JIUHUSM BIUSHHUS OT
HETOABUKHOM Harpy3ku
Omnpenenenne peakiuii u |OnpenencHne peakiMi U yCUIIMA OT HEMOJABUKHON HArpy3kK C IOMOIIbIO
6 | BHYTPEHHHX YCHJIMIA 10 [TMHUHI BiusHuA. OnpeneneHne peakuuil ¥ yCHIMH OT CHCTEMBI ITOJIBUKHBIX
JTUHUSM BIIASTHHS TPY30B 10 JUHUSAM BiustHUSA. OTnpeiesieHre MoJI0KEHUsI KPUTUUECKOTO Tpy3a
HaJ BepIIMHON JTMHUU BIUsSHUS. [ToHsATHE 00 00BEMITIONTNX AIOpaXx.
. [/IMHIY BIUSHUS yCUIUI B MPOCTHIX IJIOCKUX  (hepmax
Jluauu BIUSHUS YCUITHI OCOGCHHOCTH IOCT .
POCHHUS TMHUN BIUSHUA B depmax. JIMHUU BIHUSHUS TIpU
7 B CTEPXKHSX MJIOCKHUX .
y3JI0BOH Tepenaye Harpy3ku. BeTtBu nunuu BnusHus B gepme. [loctpoenue
(bepm JIMHUW BIASHUS YCUITUN B CTEPXKHSIX MPOCTHIX (epMm.
8 | OcHOBHBIC IPUHIIAIIBI 1 OCHOBHBIE IPUHIIUIIBI ¥ TEOPEMBI CTPOUTEIHHON MeXaHuKu. DdopmMyra




TEOPEMBI CTPOUTEIILHON
MexaHnuku. opmyna
Makcsemna-Mopa

Makcgemia-Mopa

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

Onpenenenre JIUHEHHBIX U YIJIOBBIX IMEepeMeEIleHUH B Oalikax M paMax OT

Onpenenenue CUJIOBOW Harpy3Kku
9 nepemMerieHuii B 6ankax |OnpeneneHne JIMHEHHBIX M YITIOBBIX IE€PEMEILEHHUH, BBI3BAHHBIX CHUIIOBOM
U pamax OT CHJIOBOH  |Harpy3koi. Berumcnenune wunrerpanos Makcsemna-Mopa ¢ momomibro
Harpy3ku "mepemuoxenus" omop. I[lpaBuno Bepemaruna, ¢opmyna Cumrcona,
(dhopMyIa Tpamenuu.
Omnpenenenue nepeMenieHHi 0T TEMIIEPATypPHOTO BO3ACUCTBUS U OT OCAIKU
Ornpenenenue oriop
MepEeMEILICHUHN OT o N
10 Omnpenenenue nepeMelIEHU OT TEMJIOBOIO BO3JACHCTBUS (M3MEHEHUE
TEMIIEpaTyPHOTO . .
-MIIepatyp TeMriepaTypsbl). OrmnpezesneHue nepeMenieHuid, BbI3BaHHBIX HEPABHOMEPHOMU
BO3JICHCTBUS U OT OCAJKU .
0CaJIKOM OIOp U HETOYHOCTHIO U3TOTOBJICHUS 3JIEMEHTOB.
o11op
Crarnuecku Cratuuecku HEONpeaeIMMble CUCTEMBI, NX cBoMcTBa. Uest Mmerona cui
13 HEOIIPEIETUMBIE CpoiicTBa cTaTHYeCKH HeomnpeaenuMbix cucteM. CTeneHb CTaTHYeCKOU
CHCTEMBI, UX CBOMcTBa. |HeompenenéHHoctu. Mues merona cun. OCHOBHasl CUCTEMa U KAHOHUYECKHE
Hnes Mmerona cui ypaBHEHHUS METOJIa CHIL.
Pacuer cratnuecku HeonpeneIMMbIX IIJIOCKUX paM METOI0M CHJI Ha JICWCTBUE
CUJIOBOW Harpy3ku
Pacuer cratnuecku
Kanonuueckue ypaBHeHUs METOJa CUJI MPU pacyeTe Ha CUIIOBYIO Harpys3Ky.
HEOMpeAeNTUMBIX PaM
14 CTOTOM C o Omnpenenenne Kod(pGUIMEHTOB M CBOOOTHBIX uieHOB. [lopsmok pacuera
METOJIOM CUJT H
cTon . METOJIOM CHJI. YUeT CUMMETpPUHU MpHU pacuere MeronoMm cui. OmpeneneHus
JeCTBUE CUIIOBOM .
MepeMenIeHU B CTATUYECKH HEOIPEACIMMBIX CUCTEMAX C MCIOJIb30BAaHUEM
Harpy3Ku N .
Py CTaTUYECKU OMPEAeTIMMOI OCHOBHON CUCTEMBI METOIa CUJL.
Pacuer pam MeTo10M cHI1 Ha TeMIIepaTypHOE BO3/IEUCTBUE U OCATKY OMOP
Pacuer pam meToniom cun
Oco0eHHOCTH pacyeTa CTaTUUECKH HEONPEASIMMBIX CUCTEM METOJIOM CHJT Ha
Ha TeMIIepaTypHOe ¥
15 N TeMreparypHoe  Bo3zeiicTBue.  OmpeneneHue  CBOOOIHBIX  YJICHOB
BO3JICHCTBUE U OCAJIKY o
KaHOHMYECKUX ypaBHeHHH. OcoOeHHOCTH pacueTra METOJIOM CHJI Ha
o110
p HEPaBHOMEPHYIO OCAJIKy ONIOpP U Ha HETOUYHOCTh U3TOTOBIICHHUS.
Pacuer cratuuecku HeompenenuMbIXx ¢GepM M MPOCTPAHCTBEHHBIX paM
Pacuer ctatnueckn  [METOAOM CHIT
16 |HeOMPEnETIMBIX ¢depm u |CTeneHb CTaTU4ECKOl HEONPENETMMOCTH (pepM M NPOCTPAHCTBEHHBIX PaM.
IPOCTPAHCTBEHHBIX paM (BBIOOpD OCHOBHOM CHCTEMBI M COCTABJICHME KaHOHMYECKUX YPABHCHU.
METOAOM CHJI OcoOenHoctu pacueTa pepM U MPOCTPAHCTBEHHBIX paM METOJIOM CHJI.
Wnes metona nepemeniennii. OCHOBHAsI CHCTEMA U KAHOHUYECKUE YPABHEHUS
METO/1a epeMEICHU I
Unes meTona N .
eDeMELLICHIL Crenenb KHHEMaTH4eCcKoW Heomnpeaenumoctu. OmnpeneraeHue yCHIHM o
TepeMenieHuH. N
PEMEIL M3BECTHBIM TiepemMenieHusM. Mnes merona nepemeniennii. OCHOBHas cucTeMa
OcHoBHas cucTema u -
17 AHOHIIECKIE M KaHOHMYECKHE YypaBHEHUsT MeToja nepemenieHuil. OnpeneneHus
KaHOHUYIECKH
ABHOHMS. METOa kod(ppurmeHToB U CBOOOAHBIX wWiIeHOB. [locimenoBaTeNnbHOCTh pacyeTa
ypne ente eHHﬁH MeroAoM rnepeMenieHuid. CpaBHEHHE METOJOB CHJI M IEepEeMEUICHUHN.
pemetit [IpenmytiecTBa 1 HEAOCTATKH METO 1A TIEPEMEIICHUH.
Pacuer pam MeTo10M nepeMeIIeHN Ha IeHCTBUE CUIIOBOM HAarpy3Ku
Pacuer pam meTonom .
. [Topsiaok pacuera pam mMeTooM mnepemenieHnii. OCHOBHasi CHUCTEMa METOJa
nepemMenieHnii Ha . 9
18 peMellt MepeMenieHui sl pacueta IUIOCKOH pambl. COCTaBJICHHE CHCTEMBI

JNIEUCTBUE CHIIOBOU
Harpy3ku

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




[Iposepku pemenus. [Ipumepsl pacuera paMm METOAOM MEPEMENIECHUM.

Pacuet pam meTogom
IIepeMEIICHUN Ha

Pacuer pam meTronoMm mnepemMenieHH Ha TEMIIEpAaTypHOE BO3JCHUCTBUE U
0CaJIKy Onop
Pacuer mnmockux pam METOOOM IEPEMEUIEHHWM HA TEMIEPATypHOE

19 TeMIIepaTypHOe Bo3JelcTBUE. Pacuer IUIOCKMX paM METOJOM MEpEeMELIEHUH Ha JIeUCTBUE
BO3JICHCTBUE U OCAJIKy |HEPABHOMEPHOW ocaaku ornop. OCOOCHHOCTH KAaHOHMYECKUX yPaBHEHUM U
o11op MOCTPOCHUST SMIOP M3rUOAIONIMX MOMEHTOB B OCHOBHOM U 3aJaHHOMU
CUCTEMaX.
Hcnonb3oBaHne CUMMETpUM pacdyeTHbIX cxeM. OcobGeHHocTH pacyera
VuporieHus npu pacuere [IPOCTPaHCTBEHHBIX paM METOJIOM IIEpEMEILEHHH
2 paM MeTo/10M Pacuer pam MeTrogoMm mnepememeHuil ¢ y4yeTtoM CUMMETpuH. ['pynnupoBka
0 nepeMenienuii. Pacyer |HEM3BECTHBIX M pasjiokeHMe Harpy3kd. CreneHb KHHEMaTHYECKOH
IPOCTPAHCTBEHHBIX paM |[HEONPEAEIUMOCTH  NPOCTPAHCTBEHHBIX  paM.  OcCHOBHas  cucTeMa.
OcobeHHOCTH OIpeIeNieH s YCUIINI B OCHOBHOM M 3aJaHHOH CHCTEME.
Marpuunas popma metoaa nepemerieHuil. [Ipsmoit MeTos skecTKoCTH
Meron mnepemermieHuii B (GopmMe MpSMOTO METOJa MKECTKOCTH. THIOBOM
CTEpXKEHb M3ru0aeMoi CTEp)KHEBOM cucTeMbl (IUIOCKOM pambl). Marpuna
21 Matputnas Q)opMav KECTKOCTU U BEKTOp HArpy3Ku i H3rH0aeMoro IJIOCKOTO CTEpIKHS.
METO/A TIEpEMCLICHIH Matpuiia UHJIEKCOB U COCTABJIEHUE MATPUYHBIX YPAaBHEHUW JISi CHUCTEMBI
n3rubaeMbIx crepkHeit. OOIIMii aNropuT™ pacyera paM B MAaTpUIHOM Gopme.
OcHoBHbIE TIONIOKEHUS. MaTpuUIllbl JKECTKOCTH CTEPIKHEBBIX KOHEUHBIX
aneMeHTOB. OOmMiA aNroOpuT™M CTATHYECKOTO pacueTa METOJOM KOHEYHBIX
AJIEMEHTOB
OCHOBHBIE TTOJIOKEHHS, BUIBI U (POPMBI, TOCTOMHCTBA M HEIOCTATKU METOZA
KOHEYHBIX dJIeMEeHTOB. KOHEYHble »JJIeMEHTHl U alMPOKCUMHPYIOIINE
OCHOBH pacueTa ¢byaknun  (Gyakuun  ¢Gopmer). TOYHOCTh, YCTOWYUBOCTH M CXOJUMOCTH
pemienus. CreneHu cBOOOBI 1J1s TNIOCKOTO W MPOCTPAHCTBEHHOT'O AJIEMEHTA.
CTEP)KHEBBIX CUCTEM
22 MaTtpu1iibl )K€CTKOCTH JUIsl CTEP’KHEBBIX AJIEMEHTOB C Pa3HbIMHU CTENEHSMU
METOJIOM KOHEUHBIX
S TICMCHTOR cB000bI. OCHOBHBIE COOTHOIIEHUS JJIs1 KOHEYHOTO 3JeMEHTa M3rnbaeMoro
crepxHs. PopMupoBaHue TI00aTbHONW MAaTpPUIBl JKECTKOCTH M BEKTOpa
Harpy3Ku JUisl CTEP’KHEBOW CUCTEMbI. YUeT 3aJaHHBbIX IPAHUYHBIX YCIOBUH.
Cucrema pazpemalomx ypaBHeHMM U ee pemieHue. OrnpejeneHue
BHYTPEHHUX YCWIMH B CTepkHEBOM 3neMeHTe. OOmMiA anroputm
CTaTMYECKOTO pacyeTa METOJI0M KOHEUHBIX 3JIEMEHTOB.
Unes cmemannoro  |Unes cMemanHoro meroaa. BriOop OCHOBHON CHCTEMBI U KaHOHHYECKHE
Meronaa. Beidbop ypaBHEHUS
23 | ocHoBHOI1 cuctembl u  |[CMeEIIaHHBIM METOJ pacdyeTra CTaTUYECKH HEOIpeaeauMbIXx cuctem. Mnes
KAHOHUYECKHUE cMemaHHoro meroga. OCHOBHasg CUCTEMAa M KAaHOHMUYECKHE YpPaBHEHUs
ypaBHEHUS cMelaHHoro meroza. [lopaaok pacyera cMEIaHHBIM METOOM.
Pacuer pam cMemraHHbIM METOAOM Ha JEHCTBHE CHIIOBOM Harpy3ku
[IpuMeHeHNnEe CMEIaHHOTO METOJIA K pacueTy MJIOCKUX U IPOCTPAHCTBEHHBIX
Pacuer pam cMemmadabM |[paM. BeiOop ocHOBHOM crcTeMsl. CocTaBiieHHEe KaHOHMYECKUX YpaBHEHUI.
24 | wmeronom Ha aelicteue |CrocoObl BEIYUCTEHHS KO3 PHUIIMEHTOB  CBOOOIHBIX YWIEHOB KAHOHUYECKUX
CUJIOBOM Harpy3ku ypaBHeHul. IlocTpoeHne pe3ylbTUPYIONIMX S0P BHYTPEHHUX YCHIIMH.
JHledopmarmonHas ¥ cTaTu4yeckas IpOBEPKH.
OcHOBHbIE MOHATHS AMHAMUKH COOpYKeHHH. CBOOOAHbBIE U BBIHYKICHHbBIE
Crobonmbie KOJIE0aHMS CUCTEM C OJIHOM CTETEHBIO CBOGOIBI
BBIHY)K/ICHHBIC OCHOBHBIE TOHATHS M TPEAMET U3YYEHHs JMHAMHUKH COOPYXKEHHi. Buubl
27 KOJIEOAHUs CHCTEM C

OJTHOM CTENEHBIO
CBOOOIBI

JTMHAMUYECKUX Harpy3ok. YpaBHeHUs aAuHamukH. CTeneHu cBoOOAbI Macc
cucteMbl. CBOOOMHBIE KOJIEOAHUSI CHCTEM C OQHOM CTENEHBIO CBOOOIEI.
HuddepennnanbHoe ypaBHEHHE CBOOOIHBIX KOJIeOaHHH U ero peleHue.




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

CBoOOIHBIE U
BBIHYK/ICHHBIC

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

Cucrema ypaBHCHHH CBOOOJHBIX KOJICOAHUH CHCTEMBI C HECKOJIbKUMHU
CTemeHssMH CcBOOOJIbI. BekoBoe ypaBHeHue. Berumcienne yactoT u ¢Gopm
CBOOOIHBIX KoJieOaHui. [ maBHbIe (pOpMBI KOJIEOAHU U KX OPTOTOHATBLHOCTD.

28 KOJIe0aHUs CUCTEM C .
Juddepenunansuple  ypaBHEHUS — BBIHY)KICHHBIX — KoJeOaHWH  TpHU
HECKOJIbKUMH CTEIEHSAMU .
cBOGOIE! BUOPAIIMOHHON Harpy3Kke U MX pelleHHe IPU YCTaHOBMBILUXCS KOJEOAHUIX.
Kanonuueckue ypaBHEHUs s aMIUIUTYJ MHEPUUOHHBIX cuil. Onpenenenue
aMIUTUTY/ JMHAMUYECKUX YCUIIUH NpH JeicTBUN BUOPALIMOHHOM HAarpy3KH.
Vcnonb30BaHue CHMMETPUH B 3a/1a4ax JTUHAMUKU. [IpubnmkeHHbIe cr1ocoObl
OIIpEeJIeJIEHUS YaCTOT
Pasnoxxenue CBOOOJHBIX  KOJIEOAHWH  HAa  CHUMMETPHUYHYIO "
Ynpouienus npu
29 elICHIH 337124 KOCOCUMMETpUUHYI0 ¢opMmbl. OrmpenesneHne 4acToT TIJaBHBIX  (opM
p KoJiebanui. PaznokeHne TMHAMUYECKON Harpy3ku. DHEPreTUYECKU crocoo
MHAMMKH . .
A OIlpeJieJIeHUs] TEepBOM 4acTOThl CBOOOJHBIX KOJEOAHMM CHUCTEMBI C
pacnpeneneHHbiMM  MaccaMu. Cnoco0 mpuBeneHHbIX Macc. Bpennoe
BO3/IeHiCTBUE BUOPALIMU U MEPBI IO €r0 CHUKEHHUIO.
OcCHOBHbIE TOHATUS TEOPUM  YCTOMYMBOCTH  CTEPKHEBBIX  CHCTEM.
CraTuueckuil MeToJ] pacueTa Ha YCTOHYHUBOCTb
OCHOBHbBIE TIOHATHSL. . .
N OcnoBHbIe OHATHS. CTaTHUECKUI crToco0 pacyeTa Ha YCTONYNBOCTD
CraTH4yecKuii METOL N o
30 Kpurepuu ycroitunBoctu paBHoBecus. Kputuueckuit napamerp u pacueTHas
acueTa Ha
p . mHa. OmnpeneneHne KPUTHUYECKUX CHUJT CTaTudecKuM crocoboM. Crocob
CTOWYUBOCTD
y HEMOCPEJCTBEHHOTO0 HMHTETrpUpOBaHUs UG GEepeHINaIbHOIO  YpaBHEHUS
MIPOJOJILHOTO U3ruoda.
Pacuer pam Ha yCTOMYMBOCTH METOJIOM MEPEMEILICHUM.
p Bbi0op ocHoBHON cucteMbl. OTHOCHUTENBHBIE ECTKOCTH M KPUTHYECKHE
acyeT paMm Ha .
. p napaMmeTpnl JUisl CKaTblX cToeK. CocTaBleHHE YpaBHEHUSI YCTOWUYMBOCTH.
31 | ycroituuBOCTh B hopme . .
. |Onpenenenne peakuuii B CBA3SX OCHOBHOW cUCTeMBI. PemeHue ypaBHEHUs
METO/1a TIEpPEMELICHUN .
YCTOMYHUBOCTH CTIOCOO0M mo100pa kKopHa. OnpenieieHne KpUTUIECKUX CHIT U
PaCUYETHBIX JJIMH CXKAThIX CTEPIKHEH.
. DHepreTu4ecKuil 1 JUHAMUYECKUN METO/IbI pacueTa CTEPKHEBBIX CUCTEM Ha
JAvnHamuyeckuit u 9
. YCTOMYUBOCTb.
HEPreTUYeCKU METO/IbI .
3 |HepreTiee eron IIpunnun dupuxne. IlonHas nmoTeHUManbHas SHEPTUs YNPYrOW CHUCTEMBI.
acyera Ha .
pact @®opmyna  Juid  ompeleneHuss  Kputudeckod — cuibel.  [loHsTHe O
YCTONYHMBOCTh
nehopMaImOHHOM pacyeTe paMbl.
OO6mue nonoxxkeHus: U Kiaccuduxanus miactud. [lepememenus u ycunus B
OO61ue noa0XKeHusl.
Paspemaromue LTACTHIE
33 p m [lepememienuss u aedpopmanuu B IUIacTUHE. BplpaxeHue HamnpsoKeHUN u
ypaBHEHHUS U3ruda .
yCWJIMA B miacTuHe yepes nporudsl. AuddepenunanbHoe ypaBHeHHE U3rHbda
TOHKHX TJIACTUH
IJIaCTHUHBI.
JuddepennnanbHas 1 BapuallMOHHas TOCTAHOBKH 33/1a4 U3TrH0a MIaCTHHBI.
Metoapl permieHus
ITocTaHOBKM M METOIEI o
KpaeBas 3amawa g auddepeHunanbHOrO  ypaBHEHHsSI  M30THYTOU
34 | pemenus 3amay u3ruda
MOBEPXHOCTU IUIACTUHBL. BapuanmoHHas TIOCTaHOBKAa 3ajjauyd H3ruba
IJIaCTUH . .
riacTuHbl. DYHKIUMOHAT TMOJHOW MOTEHUUAIbHOW HHEpruu nedopmanuu
TUTACTUHBI.
Meton KOHEUHBIX 371€MEHTOB. OCHOBHBIE MOJOXEHUS MeTona. KoHeuHsble
35 Pacyer mIuT METOIOM  |JIEMEHTHI U3rH0aeMoil MIacTUHBI. AJTOPUTM pacdyera METOAOM KOHEUHBIX

KOHCYHBIX 3JICMCHTOB

OJICMCHTOB.
OCHOBHBIE TTOJOKEHUS U CYTh METOJa KOHCYHBIX 3JICMCHTOB.




[TpssMOYTONIBHBI KOHEYHBIA 3JIEMEHT W3THOaeMoin ImiacTUHbl. OCHOBHBIC
COOTHOIICHHUA OJd KOHCYHOI'O J2JIEMCHTA IIJIACTHUHBI. HOCJIGI[OB&TGJIBHOCTL
pacdera METOJIOM KOHEYHBIX 3JIeMeHTOB. OcobeHHoCcTH nmpuMeneruss MKD k
pacueTy IUIUT.

OO0LIME TTOJIOKEHHUS O
pacyere TOHKHX

OO01u11e MoyIoKeHUsI © OCHOBHBIC MOHATHS. J{edopmaniny U ycuiinst B TOHKHX
o0oioukax. YacTHbIE TEOPHHU pacueTa TOHKHX 000JI0YeK
OcHoBHbIe TOHATHA | otpeneneHus. Kinaccugukamus obomouek. Onucanue

36 o0osouek. YacTHbie .
noBepxHocTH. KprBonuHeiHas cucreMa koopauHar. Jlehopmanuu u ycumus
TEOPUH pacyeTa TOHKUX .
Soroter B TOHKHUX oOOoyoukax. CBs3b HANpPSOKEHUH C BHYTPEHHUMH YCHIIMSIMU.
0
YacTHbIe TEOPUHU pacyeTa TOHKUX 000JI0YEK.
Pacuer ToHkux mosorux oOomouek. OOmuEe CBEJICHUS O METOJAX pacyuera
Pacuer TOHKUX MOJIOTUX
000I104eK
oboiouek. O0mme . .
HampspkeHHOE  COCTOSIHME TOJIOTOM  0005109kH. [ HMImOTe3bl TeXHUYEeCKOH
37 | cBeneHUs O YUCIIEHHBIX N
TEOpUHU TOHKUX 00oJiouek. JledhopManuu u ypaBHEHHS PaBHOBECHS ITOJIOTON
METOJ[aX pacuera N
2 p obosouku. Paspemmaromas cucreMa ypaBHEHHH W TpaHUYHBIC YCIIOBUSL.
000J104YeK
YucaeHHbIe METOIBI pacueTa 000JI0YEK U UX CPAaBHCHHE.
[TpuMeHeHHE MEeTO/1a KOHEYHBIX AJIEMEHTOB K pacdeTy 000JI0YeK
[Ipumenenue meToga |BapuanmoHHas  NOCTAaHOBKA  3aJayd  pacyeTa TOHKHX  00OJIOYEK.
38 | xoneunsix snementoB k |[Ipermyinecta u HemoctaTku MKD. THITbI KOHEYHBIE 3JIEMEHTHI JJIs pacyeTa

pacdety 000J10UeK

o0ououek. Ocobennoctu npumeHenust MKO k pacuety o0osouexk.

5.2. IlpakTudeckue 3aHsITHs

HanmMeHnoBaHue pasaciia

11\/?1 M TEMBI [IPaKTHYECKAX HaumenoBanue u conepkaHue NpakTHYECKUX 3aHATUI
3aHATHN
Pacuer MHOTOTIPOJIETHBIX MIAPHUPHO-KOHCOJILHBIX 0AIOK
MHoromnposerHble Kunemarnueckuii ananus. Iloctpoenue nosraxssix cxem. OnpeneneHue
2 | WapHUPHO-KOHCOJILHBIE [PEAKIMI BO BHYTPEHHMX M BHEHIHMX CBA3dX. IIpoBepka ompeneneHus
Oanku peakuuii. OnpeneneHne BHYTPEHHUX CHUI M mocTpoeHue smop. [Iposepka
IIOCTPOEHUS S0P BHYTPEHHUX CHIL.
Pacdyer mpocThIX M TpEeXIIApHUPHBIX paM, TPEXILAPHUPHBIX apoK, paM ¢
3aMKHYTBIM KOHTYPOM
MHoOroauckoBbIe OnpeneneHue peakuMii W BHYTPEHHMX YCHUJIMM B OJHOJMCKOBBIX U
3 | CTEPKHEBBIC CHCTEMBI. |ABYXMCKOBBIX 0e3pacropHbIX pacueTHbIX cxeMax. OmnpeneneHue peakui u
TpexmapHupHbIe paMbl 1 |[BHYTPEHHUX YCHUJIMH B TPEXIIApHUPHBIX paMax. OnpeneneHue peakuuid u
apKu BHYTPEHHUX YCHUJHMI B CEUEHMSX TpexIapHUpHON apku. OnpeneneHue
peakuuil ¥ BHYTPEHHUX YCWIMH B paMax ¢ 3aMKHYTBIM KOHTYPOM.
Omnpenenenve ycwiMid B CTEP)KHAX IUIOCKUX (epM aHaIUTHYECKUM U
rpagu4ecKuM MeToAaMu
Cratudecku [TpoBepka ycinoBHH T€OMETPHUUECKOW HEM3MEHSIEMOCTH IUIOCKHX (epM.
4 | ompenenumele iockue |YacTHble ciydan paBHOBecHs y3i10B (epM. IIpuMeHeHHe aHaIMTHYECKHX
bepMel CHOCOOOB OMNpe/ECHUs] YCHIIMH B CTEPXKHSAX (hepM: BbIpE3aHUs Y3JI0B U
CKBO3HBbIX ceueHnd. [loctpoenwe pauarpamMmbl auarpamMMsl Makcsena-
Kpemonsl.
ITocTpoeHre JIMHUN BIUSHUSA PEAKIUN W YCUIMH B IPOCTHIX W IIAPHHUPHO-
., |KOHCONBHBIX Oaskax
JInHny BISIHUS peakiui Toct . . . 6
- pOEHUE JMHUN BIUSHUA peakuMii M yYCHIMH B Oankax Ha JBYX
5 | ¥ BHYTpeHHUX yCUIIHI B .
IIAPHUPHBIX OMOpaxX M B KOHCOJBHBIX Oankax. [locTpoenue nuHuil BAUSHUSA
Oankax 1 pavax peakuil ¥ yCHJINKA B MHOTONPOJIETHBIX IIAPHUPHO-KOHCOJIBHBIX OanKax.
6 Onpezenenne peakuuii u Omnpenenenne peakuil ¥ yCUJINN 10 JTUHUSAM BIHASHUS

BHYTPEHHUX YCUINI

Ornpenenenne peakiuii ¥ yCUINH OT 3aJaHHON HETIOABMKHON HArpy3KH




110 JIMHUSAM BJIUSAHUA

o JUHUAM BiusHUA. OnpezeneHue HEBBITOJHOTO MOJIOKEHUS TOIBUKHON
CHCTEMBI CBSi3aHHBIX cui. OmnpeneneHre HauOONBIINX 3HAUYEHUHN peakiuii u
YCUJIMMA OT MOJBHXKHON HAarpy3KH.

JIuHuY BIUSHUAS YCUIUI

[TocTpoeHue IMHKI BIMSHUS YCHIMN B CTEPIKHSAX HPOCTHIX hepm
[TocTpoeHne TMHUI BAUAHUS PEaKkIMii ¥ yCHIINI B IPOCTOM 6ano4yHoi dhepme.

7 B CTEP)KHSX IIOCKUX . . . .
o [TocTpoenue TMHUIA BIUSHUS PEAKIUI U yCUITUN B KOHCOJIBHOU (hepme.
epm
Omnpenenenne nepeMeneH! B IIApHUPHO-CTEP>KHEBBIX CHCTEMax U (pepmax
OcCHOBHBIE NPUHIIHIIBI U .
. |EAMHMYHOE M Tpy30BOE COCTOSIHUSI TPU OMNpPENEICHUU IepeMelleHUu B
TEOPEMBbI CTPOUTEIHHON .
8 [IApPHUPHO-CTEPKHEBBIX cucTeMax W ¢epmax. Pacyer mepemenieHuil y3i10B
Mexanuku. opmyna
hepMbI.
Makcgemna-Mopa
Onpenenenue Onpenenenue nepeMenieHui B 6amkax U paMax OT BHEITHEH Harpy3Ku
9 nepeMelenuii B 6ankax |Onpenenenye JMHEHHBIX U YIJIOBBIX NEPEMEHICHHH B OalKkax M INIOCKHX
¥ paMax OT CHJIOBOH  |pamax 1o popmyne Makcsesna-Mopa. OnpeeneHue B3auMHbIX IMHEHHBIX U
Harpy3Ku YIJIOBBIX NTEPEMENICHUN.
Omnpenenenue nepeMenieHlii OT TEMIIEPATYPHOTO BO3ACUCTBUS U OT OCAIKU
Ornpenenenue orop
MepeMEILCHUH OT o "
10 Omnpenenenue mepeMeNIEHU OT TEMJIOBOIO BO3JACHCTBUS (M3MEHEHUE
TEMIIEpaTyPHOTO . .
-MIIepatyp Temreparypsl). OmnpenereHue MepeMelleHrid, BhI3BaHHBIX HEPABHOMEPHOU
BO3JICHCTBUS U OT OCAJKU .
0CaJIKOM OIOp U HETOYHOCTHIO U3TOTOBJICHHS 3JIEMEHTOB.
orop
Pacuer MeTo10M CHJI CTaTHYECKU HEOTPEIETUMBIX TUIOCKUX paM
Br160p OCHOBHOI1 CUCTEMBI U COCTaBJICHHE KAHOHUYECKUX YPAaBHEHUI MeTO/1a
Pacuyer cratuuecku
conpere N CWI TIPH pacyeTe Ha CHJIOBYIO Harpy3ky. OmpenencHue Ko3((GUIUESHTOB U
HEeoI JUMBIX pam .
el P cB0OOAHBIX uwieHOB. [locTpoeHue smOpsl MOMEHTOB B 33JaHHON CHCTEME.
14 METOAO0M CHJI Ha
CHCTBIE CHIOBOM [TocTpoeHne SIOp TOMEPEUHBIX W MPOJOIBHBIX CWI. JledopmarimonHas
WCTBHE CUIIOBOI
A MIPOBEpKa U CTaTHUECKas IPOBEpKa paMbl. PacueT pam METOI0M CUJI C y4ETOM
Harpy3Ku .
Py cumMeTpuu. OrmpeneneHuss MepeMenieHu B CTaTHYECKH HEOMPeaeTuMbIX
pamax.
Pacuer miockux paM METOZ0M CHJI Ha TEMIIEPaTypPHOE BO3AEUCTBUE U OCA/IKY
Pacuer pam meToiom cui |OIOp
15 Ha TemriepaTypHoe  |BBIOOp OCHOBHOM CHCTEMBI M COCTABIIEHHE KAHOHUYECKMX YPAaBHEHUH METO1a
BO3JEHCTBUE U OCAAKy |CHJI IIPH pacyeTe Ha TeMIlepaTypHoe Bo3jelcTere. OnpeeneHne CBOOOTHBIX
orop YJI€HOB KAHOHUYECKUX YpaBHEHU. PacueT MeTO10M CHIJI HA HEPABHOMEPHYIO
0CaJIKy Omop.
Pacuer mpocTpaHCTBEHHBIX paM METOIOM CHIL.
Pacuer cratnueckn  |BBIOOp OCHOBHO# CHCTEMBI M COCTaBIIEHUE KAHOHUYECKHUX YPaBHEHH METOa
16 |HEOMPEnETUMbBIX (depM ¥ [CHII A MPOCTPAHCTBEHHOM pambl. COCTaBICHHE M DEIIEHHE CHUCTEMEI
IPOCTPAaHCTBEHHBIX paM |KAHOHUYECKMX ypaBHeHMdA. IlocTpoenune smropel MOMEHTOB B 3aJaHHOM
METOJIOM CHJI cucteme. IlocTpoeHne HSmIOp TOMEPEUHBIX M TPOJOJBHBIX  CHIL
JledopmarimoHHas poBepKa U CTaTUYecKasi IPOBEPKa paMbl.
Pacuer oauH pa3 KUHEMAaTMYECKH HEONPENETMMON pambl METOJ0M
Unes meTona N
y nepeMenieHu i
NepeMELLEHU . .
OmnpeneneHue CTENMEHH KUHEMAaTHYECKOW HEOINpeAeTuMOCTH. BriOop
OcHOBHas cucTemMa u N .
17 OCHOBHOM cHCTeMBI MeTona nepememieHud. CocTaBieHHWE U pelIeHUe
KaHOHMYECKHE o
KaHOHMYECKOro ypaBHeHHUs. [locTpoeHue »sIopbl MOMEHTOB B 3aJaHHOM
ypaBHEHUS METO/A
. cucteme. [loctpoeHue 3mop MONEPEUHbIX U MPOJOJIBbHBIX cril. CTaTHyecKas
nepeMenieHu i
MPOBEPKA pacuera.
Pacuer paM MeToIoM gacqum IUIOCKHX PaM METOOM NEPEMELIEHMH Ha CHIOBYIO HATPY3KY.
repemenenmii Ha acYeT OJMH M JBAK/bl KHHEMATHYECKH HEONPENCTUMON PaMbl METOZIOM
18 nepeMenieHuii. BpIOOp OCHOBHOW cucTeMbl. COCTaBIEHHE CHCTEMBI

JNIEUCTBUE CHIIOBOU
Harpy3ku

KaHOHMYECKHX ypaBHeHUl. OnpeneneHre KodQpPHUIUEHTOB U CBOOOIHBIX




yneHoB. I[locTpoenue »smrop ycwinii B 3agaHHOM cucrteme. [Ipoepku
peuenus. IIpumepsl pacuera paMm METOIOM IIEPEMEILICHUIA.

Pacuet pam meTogom
IepeMEIICHUN Ha

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

19 TeMIIepaTypHOe .
. MEepEMEIICHUI Ha M3MEHEHHe TemnepaTrypbl. lIpumep pacuera oauH pas
BO3JICUCTBHUE U OCATKY . N
KMHEMAaTUYECKU HEONPEAEIMMON paMbl METOJAOM IEPEMENICHUN Ha OCaAKy
010
p OIIOPBI.
Pacuer mniockoil paMbl METOIOM IEPEMENIEHUH C YYETOM CHUMMETPUHU
VYhpolieHnus npu pacyere N
pacyeTHON CXEMBI
paM MeTOo0M
20 - [Toctpoenue 3mrop U3rudAIKUX MOMEHTOB, IOTIEPEUHBIX U MPOJIOJIBHBIX CHII
nepemenieHuil. Pacuer
B KHHEMAaTUYECKH HEOINPEACIUMbIX CHMMETPUUYHBIX pamMax METOJ0M
MPOCTPAHCTBEHHBIX paM .
repeMenieHu .
[Ipumepsl cocTaBieHUs] MATPUYHBIX YPaBHEHHUM METO/Aa MEPEMEIICHUMN It
IUIOCKUX paMm
CocraBneHne MaTpull )KECTKOCTH, BEKTOPA Harpy3KH, MaTpULIbl UHJIEKCOB IS
CUCTEMBI CTEpKHEH IUIOCKOM paMbl. Pa3MelleHHe JOKalbHBIX MAaTpHIL
21 Marpuunas popMa  [KECTKOCTM U BEKTOPOB HArpy3Kd OTAEIbHBIX CTEpXKHEH B INI0OATbHBIX
METO/1a MepEMEIIEHNH (MAaTpULIe U BEKTOPE HArPY3KU. YUET y3JI0BOM HAarpy3Ku U ONOPHBIX CBS3€EH B
cTepkHeBOM cucteMe. OmnpeneneHue y3JIOBBIX IMEpEMENICHUN U YCWIMM B
cucteme. [lpumepsl cocTaBieHUs MaTPUYHBIX YPAaBHEHUM U CHUCTEMBI
pa3pelaroux ypaBHeHHI 1715 IUIOCKOM paMbl ¢ UCIOJIb30BaHeM MaTkana.
Pacuer cTep:kHEBBIX CUCTEM METOJ0OM KOHEUHBIX 3JIEMEHTOB
CrepkHEBbIE KOHEUHBIE JI€MEHTHI (PepMbI U IUIOCKOM pambl. DPopmyna ams
MATPHUIIbI JKECTKOCTU CTEPKHEBOTO AJIEMEHTA IJIOCKOM paMbl, BBIYMCIICHUE
OcHOBHI pacueTa N
Ko3(h(ULIMEHTOB  MaTpulbl >KecTKocTh. DopMupoBaHue TII00aTbHOM
CTEP>KHEBBIX CUCTEM o
22 MaTpUIbl JKECTKOCTH M BEKTOpa HArpy3Ku i CTEPKHEBOM CHCTEMBI.
METO/I0M KOHEUYHBIX .
Martpuua npeoOpa3zoBaHus KOOpIUHAT. YUeT 3aJaHHBIX TPAHUYHBIX YCIOBHIA.
3JIEMEHTOB .
OmpenenieHne BHYTPEHHUX YCWIMH B CTEpXKHEBBIX djemeHTax. l[lopsmox
pacyera CTepKHEBOW CUCTEMbI METOJIOM KOHEYHBIX 3JIEMEHTOB.
Beibop OCHOBHOII CHCTEMBI CMEIIAHHOTO METOJa U  COCTaBIICHUE
HNnesa cmemranHoro o
KaHOHMYECKUX YpaBHEHUH.
MeTojia. Beibop .
. Omnpenenenue ynciaa HEU3BECTHBIX U BBIOOP OCHOBHOM CHCTEMBI CMEIIAaHHOTO
23 | OCHOBHO¥ CHCTEMBI H .
Merona. CocraBieHWe  KaHOHMYECKHMX  ypaBHeHUH.  Brruucienue
KaHOHMYECKHE
k03¢ duUeHToB ¥ CBOOOAHBIX WieHOB. [locTpoeHHe pe3ynbTUPYIOIIUX SITIOP.
ypaBHEHUS
Pacuer miockux v MpoCTPaHCTBEHHBIX PaM CMEIIAHHBIM METO0M
Pacuer pam cMenianHbIM |BBIOOD  OCHOBHOM ~ CHCTEMBI CMELIAHHOIO METOJa JUId IUIOCKOH H
24 | meromoM Ha nelicTBue [MpocTpaHCTBEHHOM pambl. CocTaBieHHME KAaHOHUYECKUX  YPABHEHMH.
CHUJIOBOM Harpy3ku  |Berumcnenne xo>dguumuenToB M cBOOOAHBIX uieHOB. IlocTpoenue
PE3YIABTUPYIOMINX AIIOP BHYTPEHHUX YCHITHI.
Pacuer cucrem ¢ 0J1HOM CTENEHBIO CBOOOIBI Ha CBOOOHBIE M BEIHYKICHHBIE
KoseOaHus
Ompenenenne KpyroBoi 4aCTOTHI CBOOOTHBIX KOJIEOAHUN CHUCTEMBI C OTHOU
CBobOoiHbIE U CTemeHbpto cBoOOABI. OmpeseneHue CTENEeHH CBOOOJBI TOUEYHBIX Macc.
BBIHYKJICHHbIE Onpenenenre MOAATIMBOCTA PACUETHOM CXEMBbl. BhIUuMClIeHHME KpYyroBou
27 KoJIeOaHUs CUCTEM C  [4acTOTHI, TMepuoja KoliedaHWi, dYacTOThl KosieOaHWil. BrIHYKICHHBIE

OJTHOM CTEHEHBIO
CBOOOIBI

KOJIeOaHUsI CUCTEM C OJTHOM CTETEeHbI0 CBOOOIBI. [TocTpoeHne quHaMudecKoin
SMIOPBI U3TUOAIOIIUX MOMEHTOB OT BHUOpPAlIMOHHOW HArpy3Kd B CHUCTEME C
OIHOW  cTemeHb0  cBOOOAbLL.  Mcrosnp3oBanue JTUHAMUYECKOT'O
kod¢dulreHTa 1 KaHOHNYECKOTO YPaBHEHUS ISl aMILIATY 16l MHEPLIUOHHON
CHUJIBL.




CBoOOIHBIE U
BLIHy)KI[eHHBIe

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

Ompenenenne 4acTtoT U (GopM CBOOOIHBIX KOJICOAHWUW CHUCTEMBI C JIBYMS
creneHsMu cBoOoabl. OrmpenesieHue CTeneHu CBOOOIBI COCPEIOTOUYEHHBIX
Mmacc. CocTaBlieHHE ONPEIeNIUTENs YacTOT. BhlnciieHne 4acToT U epruoioB

28 KOJIeOaHUs CHCTEM ¢ |cBOOOIMHBIX — KoseOanuil. Iloctpoenne rmaBHBIX (opM  KoJeOaHMIA.
HECKOJIbKUMH CTeNeHAMH |[luHaMUUecKuil pacyeT IUIOCKOW paMbl Ha BHOPAIMOHHYIO Harpysky.
cBOOO/IbI CocraBiieHHEe U pelIeHWE KAHOHUYECKMX YPaBHEHHUH JUISI aMIUIUTY]
MHEPLUOHHBIX CWJI NpU JeficTBUM BUOpanMOHHOM Harpysku. IloctpoeHue
JUHAMUYECKOH SMIOpbl M3rMOaroIUX MOMEHTOB M (DOPMBI BBIHYKAECHHBIX
KOJ1eOaHuH.
Omnpenenenue 4acTOT CBOOOAHBIX KOJIEOAHUH CUMMETPUYHBIX CHCTEM
YTIpOLIEHH Ipu Paznoxenune konebGaHWi CHUMMETPUYHOM CHUCTEMbl Ha CHMMETPUYHYIO U
29 perieHuu 3a1a4 "
KOCOCUMMETpHUHYIO (Gopmbl. OnpezeneHue 4acToT CBOOOIHBIX KoseOaHun
FIHAMHKH CUMMETPUYHOMN IIJIOCKON paMBbl.
OcHoBuble ousATHS. |OCHOBHBIEC IOHATHS. CTaTHYECKUH CIIOCOO pacueTa Ha YCTOHYNBOCTb.
Cratuyeckuil meron |OnpeneseHne KpUTHYECKOM CHJIBI Ha OCHOBE CTATUYECKOTO KPHUTEpUS.
30 pacuera Ha Pemenne 3amay omnpenesieHHsT KPUTHYECKOW CWIIBI JJII CUCTEM C OIHOM
YCTOHYMBOCTh CTEIEHbIO CBOOO/IBI.
Pacuyer nockoii paMbl Ha yCTOHYMBOCTb METOJIOM IIEPEMEILEHUIN
Boe160p ocHOBHO# cuctembl. OTHOCHUTEIbHBIE KECTKOCTH M KPUTHUECKUE
Pacuer pam Ha IapaMerTpsl Uil CKaTblX cToeK. COCTaBI€HHE YpaBHEHMs YCTOWUYMBOCTH.
31 | ycroituuBocTs B popme |OnpeneneHne peakuui B CBA3AX OCHOBHOM cucTeMbl. Penienue ypaBHeHMs
METOJIa IEPEMELEHUI  [yCTOMYMBOCTH cr1ocoOOM noj0opa KopHs. Mcnonab3oBaHue IporpaMmbl JUis
pacdera paM Ha yCTOMYMBOCTb.BBIYMCIIEHNE KPUTHYECKUX CHJI U PACYETHBIX
JUIMH CXKaTbIX CTEPIKHEN.
JluHaMU9eCKuil U Onpenenenne KpUTUYECKUX CHJI JUISL CTEPKHEBBIX CUCTEM IHEPreTUUYECKUM
32 9HEPreTU4EeCKU METO bl [METOIOM
pacuera Ha Pemenne 3amady 1o ONpEeNeNeHUIO KPUTHMYECKUX CHII I OTACIIBHBIX
YCTONYMBOCTH CTEPXKHEHN U MPOCTEHIINX PaM YHEPTrETHYECKUM METOI0OM
O6mme monoxenus. |Pemenue 3agay u3ruda npsiMOyroabHbBIX IIACTHH
33 Paspermaroriue DOnemeHTapHble cilydyau u3ruba miuacTuH. PemieHue npsiMoil u oOpaTHOM
ypaBHeHHs u3ruba  [3a1a4u u3ruba nuactuH. O pacuere OPTOTPONHBIX IUIACTUH U IUIACTHH Ha
TOHKHUX IJIACTHH YIIPYTOM OCHOBaHUH
Pemenue 3aa4 n3ruda miacTUH NpuOJINKEHHBIMUA METO1aMU
Pacuer mnnacTMH METOIOM KOHEUYHBIX pa3HocTed. KOHEYHO-pa3HOCTHBIN
ITocTaHOBKM M METOABLI |onepaTop Au(QepeHINaIbHOr0 ypaBHeHHs U3ruba. YueT TIpaHUYHBIX
34 | pemenus 3amad u3rnba |yciaoBuUil. Beruncienne BHyTpEHHUX yCHIIMHI 1 HanpsbkeHuil. Meton byOHoBa
IJIACTHH — Tanepkuna. OcHOBHbIE TMOJNOXKEHUS MeToAa. basucHele QyHKIUH.
BapuannoHHO-pa3HOCTHBIM METOJ. Pa3HOCTHBIN OmepaTtop BapHAlMOHHOIO
ypaBHeHus. Meron Purna — TuMolieHko.
Pacuer niacTH METOJIOM KOHEYHBIX JIEMEHTOB
35 Pacaer niut Meronom Pacyer mauTel METOZOM KOHEYHBIX 3JIEMEHTOB C MOMOILIBIO IPOrPaMMHO-
KOHCHHBIX SJIEMCHTOB | rqpicimenbHbIX CPEIICTB
Pacuer Tonkux nosorux |[IpubmrkeHHoOe perieHue 3a1a4 Teopun 000JI04YeK
obomouek. O0mue Pacuet o60m0uek ¢ ucnonp3zoBanueM [IBK "SCAD" unu "LIRA". PacueTHas
37 | cBemeHUS O UUCIIEHHBIX |CXeMa 000JIOYKH. 3aJlaHue CHUCTEMbl KOOPAMHAT, YpaBHEHHs IOBEPXHOCTH
METOJIax pacyeTa 0007109KH, TPAaHUYHBIX yCIoBUH. Harpyska u mpoBeieHre pacuera.
000J104YeK
[IpuMeHeHne MeTO1a KOHEUHBIX 3JIEMEHTOB K pacyeTy 000JI0ueK.
[Ipumenenne merona  ([Iposenenue pacuera obonouku B [IBK "SCAD Office" wim "JIupa- CATIP".
38 | KOHEYHBIX 2JIEMEHTOB K (Co3nanue MOBEPXHOCTU 00O0JIOYKH, TeHEepaIisi KOHEYHO- 3JIEMEHTHON CeTKH.

pacdety 06009eK

3a/laHue TpaHUYHbIX YCIIOBHH, Harpy3Ka.




[TpoBenenue pacuera. M3ydeHne TeOpeTHIECKOTO MaTepraa o TeMe.

5.3. JJaGoparopHbie pabOThI

HaumenoBanue paznena

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

METOA0M KOHCYHBIX
9JICMCHTOB

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

5.4. CamocTosrenpHas paboTta o

Oyuaromuxcs

Ne | HanmenoBanue pazneina .
ConeprxaHue caMOCTOATEIIbHOM paboThI
/0 | JUCHUTUIMHBI U TEMBI
PacuerHas cxema u ee KHHEMAaTUYECKUI aHAIN3
Pacuernble cxempl  [PacueTHas cxema coopykeHus U ee deMeHThl. KuHemaTuueckuil aHamus
1 COOPYKEHHI, UX pacueTHbIX cxeM. CrerneHb cBoOoAbl. Heo0Xoaumoe u 10CTaTOYHOE yCI0BUE
KMHEMAaTUYECKUI aHaIu3 [TEOMETPUYECKON HEU3MEHseMOCTU. M3ydyeHne TeopeTudeckoro Marepuasia
110 TEME.
3amauya 1.1. OnpeneneHue BHYTPEHHUX YCWIMM B IIAPHUPHO-KOHCOJBHOM
Oanke
Kunemarndeckuil aHain3 3aJaHHOM CHUCTEMBI U IIOCTPOEHHUE IOITAXHOU
MHOrompoieTHble  [CXeMbI IAPHUPHO-KOHCOJIbHOU Oanku. OnpeneneHne peakluu B CBA3SIX OT
2 | MapHUPHO-KOHCOJbHBIE [3alaHHOM HArpy3KM M IPOBEPKa IMPAaBHIIBHOCTU OINPEICIEHHsS OIOPHBIX
Oayku peaKuMii Mo YCIOBHUIO pPAaBHOBECHs BceW pacueTHO cxembl. [loctpoeHne
SMIOPHl  MOMEpPEeYHBbIX CHJI M H3rubaronmx MoMmeHToB. [IpoBepka
IPAaBWIBHOCTH TIOCTPOEHUS JHIOp BHYTpeHHUX ycwiuil. M3ydenue
TEOPETUUECKOr0 MaTepuaia 1o TeMe.
3anaua 1.2. Onpenenenne BHyTPEHHUX YCUIIUN B MHOTOJJUCKOBOM pame
Kunemarndeckuil aHanus 3alaHHON cxeMbl paMbl. OnpesieNieHne peakiyii B
Muoromckosse OTOPHBIX CBS3SX OT JEWCTBHUS 3alaHHOM Harpy3ku. PacKpbITh 3aMKHYTBIN
3 | STCPKHCBBIC CHCTCMBL. KoHTYyp. IlocTpouTs 5miopsl HU3rHOArOIIMX MOMEHTOB, IONEPEYHBIX U
TpexmapHupHBIE paMbl U
poJOoJbHBIX cuil. [IpoBepka MpaBUIBHOCTH MOCTPOEHUS 3II0P BHYTPEHHUX
aprut YCWJIMHI IO YCIIOBUSIM PAaBHOBECHUS Y3JI0B pambl. M3ydeHHe TEOpeTH4ECKOro
MaTepHuaa 1o Teme.
3anaua 1.3. Onpenenenne ycuiIuil B CTEpKHIX 0aT0YHON (epMbl
AHaian3 TreoMeTpUYEeCKOW HEU3MEHSIEMOCTH 3a/laHHOM CcXeMbl (PepMBl.
Craruyecku OnpeneneHue ONOPHBIX pEAKIMM M YCWIUMH B CTEPXKHSAX 3aJaHHBIX
4 | ompenmenuMble TUIOCKHE |TAHEICH,0T JNEHCTBUSA BEPTUKANBHOW Harpys3ku. IIpoBepka mpaBHIBHOCTBH
bepMsI OTIpeNieNIeHUs] YCWJIMKA IO YCIIOBHUSIM PAaBHOBECHS BBIPE3aHHOIO y3ia JH00
oTceyeHHOU yacTu (¢epmbl. M3yueHne TeopeTnueckoro Mmarepuania rno TeMe.
3anaua 1.4. PacueT mapHUpPHO-KOHCOJIBbHOM OaJIKi Ha MOABMKHYIO Harpy3Ky
JIunvu Bausaus peakuuii |[locTpoenne TMHUI BIMSHMS OJHOM U3 ONOPHBIX PEaKIMH W BHYTPEHHUX
5 | ¥ BHYTPEHHMX YCHIIMiA B |[yCHIMH B 3a[JaHHOM CEYEHUH MHOIOIPOJIETHON MIAPHUPHO-KOHCOIbHOM

Oankax u pamax

Oanku. 3ydeHne TeopeTHueckoro MaTepuaa 1o TeMe.




OnpeneneHue peakuuii u

3amaua 1.4. PacueT mrapHUpPHO-KOHCOJIBLHON OAJIKU Ha TOJIBIXKHYIO Harpy3Ky
HaXO)K,Z[GHI/Ie IO JIMHUSAM BJIMAHUS BCIIMYUH PCAKIUN U BHYTPCHHUX yCI/IJII/Iﬁ
OT 3aJaHHOW HEMOABMXKHOW HAarpy3ku, a TakkKe MaKCUMalbHBIX U

6 | BHYTpEHHHUX yCHJIMU 1O |MUHMMAJbHBIX 3HAYEHUM pPEAKIMM M BHYTPEHHMX YCWIMH OT 3aJaHHOMN
JIMHUAM BIIHSHUS NOJBMKHOM  HAarpy3ku (CUCTEMBl  CBA3aHHBIX Ipy30B). l3yueHue
TEOPETUUECKOI0 MaTepuaa 1o TeMe.
Jlunun BiusHus yeunuii [IIocTpoeHne TMHUI BIMSHKA B IIOCKUX (epMax
7 B CTEpPKHAX IWIOockUX |IIOCTpOeHHE JMHMM BIMAHMA PEAKUUMH M yCHIMH B IUIOCKHX (epMmax.
depm N3ydeHne TeopeTHueckoro MaTepuara 1o TemMe.
AHanUTHYECKOE OIpPENEICHUE IEPEMEIIEHUN B IIAPHUPHO-CTEPKHEBOU
OcCHOBHbIE IPUHLUIIBI U
., |cucteme
TEOPEMBI CTPOUTEBHON .
8 OnpeneneHne nepeMenIcHU B INAPHUPHO-CTEP)KHEBBIX CHUCTEMAax IIpU
MexaHuku. ®opmyna . o
JeWCTBUU CWJIOBOW Harpy3ku mo ¢opmyne Makcsemia-Mopa. M3ydyenue
Makcgemna-Mopa
TEOPETUYECKOr0 MaTEpHaa 10 TEME.
0 3anaua 1.5. Onpenenenue nepeMenieHuii B MHOIOJIMCKOBOM pame
npeeieHue u
peaet Omnpenenenre TOpU30OHTAIBHBIX U BEPTUKAIBHBIX NEPEMEIIEHUH OCHOBHBIX
nepeMeleHui B 6amkax . . .
9 .. |y3710B pacueTHON cXxeMbl MHOIOJJMCKOBOM pamMbl, paCCYMTaHHOMN HA 3aJaHHYIO
U paMax OT CHJIOBOM .
Harpy3ky B 3amaue 1.2. Iloctpoenume neOpMHpPOBAHHOW CXEMBI pPaMBI.
Harpysku
pYy N3ydyeHne TeopeTHUEeCcKOro MaTepuara 1o TeMe.
Onpenenenue Onpenenenne nepeMenieHU OT TEMIIEPATYPHOTO BO3AEUCTBUSA U OT OCAIKU
IIEPEMELICHUH OT ornop
10 TEMIIEPATYPHOTO Omnpenenenne mepeMEIIeHU OT TEIUIOBOIO BO3ICHCTBHS U OCaIKU OIIOP.
BO3JEHCTBUSA U OT ocaaku|3ydeHne TeopeTHYECKOro Marepurana o TeMe.
O1op
Cratudecku OcHoBHasl cucTeMa U KAHOHUYECKUE YPaBHEHMSI METO/A CUIT
13 HEOIIPEETUMBIE OmnpeneneHue CTENEHW CTaTMYECKOW HeoIpenenéHHOCTH. BpiOop ocHOBHOM
CHCTEMBI, X CBOMCTBA. |CHCTEMBI U COCTAaBJIICHUE KAaHOHUYECKUX YpaBHEHHH Meroja cui. M3yuenue
Wnes meTona cuil TEOPETUYECKOT0 MaTEpHaIa 1o TEME.
3amaya 2.1. PacueTr IuIOCKOM CTaTUYECKH HEONPEAECTUMOM paMbl METOAOM
Pacuer ctatndueckn  |cwi. 3amava 2.2. OnpeneneHue nepeMerieHuil B CTaTHYeCKU HEOMpeaeIuMOn
HEOIPEACINMBIX paM  |paMe
14 METOJIOM CHJI Ha [TocTpoenue >mrop N3rudarOIKUX MOMEHTOB, TIOTIEPEUHBIX U MPOJIOJIBHBIX CHII
JEHCTBHE CUJIOBOM  [B CTAaTMYECKH HEONPENEIIMMOM pamMe OT 3aJaHHOW CHJIOBOM Harpys3kH.
Harpy3Ku Onpenenenus nepeMeleHui B CTaTUYECKU Heolpenenumon pame. M3zydenne
TEOPETUYECKOr0 MaTEpHaa 10 TEME.
3amaga 2.3. Pacder craTM4ecKM HEONpPENEIMMOM paMbl METOAOM CHJI Ha
Pacuer pam meronom cui
0CaJIKy OIop
Ha TeMIlepaTypHOe
15 o ITocTpoenue 31mop U3rudAUIMX MOMEHTOB, TONIEPEYHBIX U MPOJIOIBHBIX CHIT
BO3JIEHCTBUE U OCAZIKY .
B CTaTUYECKH HEOINpeAeTuMOi pamMe OT O0caaku omnopsl. HM3ydenue
()]
P TEOPETUYECKOr0 MaTEpHaa 10 TEME.
Pacuer cratuyecku HeompeAeaMMbIX (epM U TPOCTPAHCTBEHHBIX pam
Pacyer ctaTHdeckd  [METOIOM CHIL
16 | HEOMPEaETUMBIX ¢depm u |OnpeneneHue  CTENEHM  CTaTMYECKOM  HEONpENeNIuMocTH  (GepM |
IPOCTPAHCTBEHHBIX PaM [IPOCTPAHCTBEHHEIX paM. BBIOOD OCHOBHOM CHCTEMBI M COCTABJICHHUE
METOIOM CHII KaHOHMYECKHX ypaBHEHHH. OCOOEHHOCTH pacyeTa MPOCTPAHCTBEHHBIX pam
METOJIOM cuJl. MI3yueHue TeopeTuyecKkoro Marepraia mo TeMe.
3anava 3.1. Pacuer miockoi pambl METOJIOM NIEPEMELIEHUI B KAHOHUYECKOM
Pacuer pam meTogoM  |(popme
18 nepeMenieHni Ha [TocTpoenue 31mop U3rudAOLIMX MOMEHTOB, TOTIEPEYHBIX U MTPOJIOIBHBIX CHIT

NENCTBUE CHUIIOBON
Harpy3ku

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




Pacuet pam meTogom
MEepEMEILICHUN Ha

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

19 TeMIIepaTypHOe .
. B KHMHEMAaTHYE€CKH HEONpPEACMMbIX pamMax METOJIOM IepeMEeIIeHu Ha
BO3JICUCTBUE U OCAIKY
W3MEHEHUE TeMIepaTypbl U Ha Ocajky omop. V3ydeHue TeopeTH4ecKoro
o110
p Marepuasa 1o TeMe.
Pacuer nmpocTpaHCTBEHHBIX paM METOI0M IepeMEIICHHMA
VYipoliueHus npu pacdere pOCTb P . p
AM METOOM [TocTpoenue mrop U3ruOAIUX MOMEHTOB, TIOTIEPEYHBIX U MPOJIOJIBHBIX CHIT
20 P . B IPOCTPAHCTBEHHOM pame MeTogoM  mepememeHuil. M3yuyenue
nepemenieHui. Pacuer
TEOPETUUECKOr0 MaTeprasa o TeMe.
MIPOCTPAHCTBEHHBIX PaM
3agaya 3.2. PacyeT MmJIOCKOW pamMbl METOJOM MEpPEMENICHUA B MATPUYHOU
dbopme
OmnpeneneHue yrioBbIX U JIMHEWHBIX IE€PEMEIIEHUN Y3JI0B, a TaKke
BHYTPEHHUX YCHUJIUN B CTEPXKHSIX 3aJaHHOM CXEMbl paMbl. C TMOMOIIBIO
MaTpUYHOTO METOoJla MepeMelleHuid. PacueT pambl BBINOIHUTH MaTPUYHBIM
Marpuunas popma % .
21 . |Meromom mepemerenuii B BhrumciuTenbHoM cpene Mathcad. IomyueHHbie
MeTO/1a TIepeMeIICHHIA N
Pe3yNbTaThl CPABHUTH C PE3yJIbTaTaMU pacueTa pamMbl METOJIOM MepeMelIeHU I
B KaHOHHMYECKOH (opme (3amaua 3.1). Mcnonw3ys HalieHHBIC 3HAYCHUS
BHYTPEHHUX YCWJINN U y3JIOBBIX MEPEMEIIECHUI, TOCTPOUTH SIIOPHI YCHIIUN U
nehOpMUPOBAHHYIO CXeMYy paMbl. M3ydeHue TeopeTudeckoro mMarepuaia mno
TeMe.
3agada 3.3. Pacuer Ij10CKOM pamMbl METOJIOM KOHEYHBIX 3JIEMEHTOB
3ajaHue pacyeTHOM CXEMBI U MIPOBEJICHUE pacueTa MIOCKOW paMbl METOIOM
KOHEYHBIX 3JIEMEHTOB C MOMOIIbIO BBIUYMCIUTEIBHONW MPOrpaMMbl. AHaIu3
OcHoBBI pacueTa N
MOJIYYEHHBIX PE3yJIbTAaTOB M CPAaBHEHUE MX C pe3ybTaTaMHU pacyeTa JTaHHOU
CTEP)KHEBBIX CUCTEM L M
22 pambl METOJIOM TepeMelleHu B kKaHoHWYeckoil (opme (3amada 3.1) u B
METO/I0M KOHEUYHBIX .

S EMEHTOR MatpuuHOil (hopme (3amada 3.2). BwIBOg W TpencTaBIICHHE PE3yIbTaTOB
pacuera pambl B rpaduyeckoM Bujie (MIOpHI ycului, AeQOpMUPOBAHHOM
cxembl). M3ydeHue TeopeTuyeckoro Marepuaia 1mo TeMe.

Pacuer ctaTudecku HeonpeneTUMbIX CUCTEM CMEIIaHHBIM METOI0M
Wnes cMemadHoro  |AHalu3 CTENEHEH CTaTMYeCKOM M KUHEMAaTUYeCKOM HEeONpeneIuMOCTH
Meronaa. Beidbop CHUCTEMBI B II€JIOM M €€ yacTed. BriOop panmoHambHOrO METOoJa pacdeTa.
23 | ocHoBHOU cucteMbl 1 |OCHOBHasg cucteMa cmemaHHoro weroja. CocTaBleHHE KaHOHMYECKUX
KaHOHWYECKHUE ypaBHeHUN. Bpraucnenne KodhPUIMEHTOB W CBOOOJHBIX  YJICHOB.
ypaBHEHUS [TocTpoenue pE3yNbTUPYIOLLIEH SMIOPbI MOMEHTOB. N3yuenne
TEOPETHYECKOT0 MaTepHaa o Teme.
[IpuMeHeHne cMeNIaHHOTO METOA K PAcUeTy IIIOCKUX U MPOCTPAHCTBEHHBIX
pam
Pacuer pam cMemanHbM |BEIOOp OCHOBHOH CHCTEMBI CMEIIAHHOIO METOJa MPU pacyeTe IUIOCKUX H
24 | MeromoM Ha JelcTBHE |IPOCTpaHCTBEHHBIX paM. (CocTaBieHWE  KAaHOHWYECKMX  yYpPaBHEHMWII.
cwioBoi Harpy3ku  [[locTpoeHne pe3ynbTHPYIOIUX SMIOP U3THOAIOMIUX MOMEHTOB, OIEPEYHBIX
Y TIPOJIOJTBHBIX CHII. MI3ydeHne TeopeTuueckoro MaTepuania mo TeMe.
CB0OOIHBIC ¥ BEIHYXICHHBIE KOJIeOaHUsI CHCTEM C OJTHOU CTETIEHbIO CBOOO/IBI
CBoboHBIC U OCHOBHBIE TIOHATHS JUHAMHUKUA COOpYXeHUU. CBOOOIHBIE U BBIHYXJICHHBIE
BBIHYXK/ICHHBIE KoJIeOaHusl CHCTEM C OJIHOM CTENEeHbI0 CBOOObI. M3yueHne TeopeTHIecKoro
27 KoJIeOaHMs CUCTEM ¢ |Marepuasia 1o Teme. PemieHue 3amad pacuera CUCTEM C OJIHOW CTENEHBIO
OJIHOM CTEMEHbIO cBO0OO/IBI HA CBOOOTHBIC U BBIHYXICHHBIE KOJEOaHMUS.
CBOOOIBI
CBOGOIHBIE 1 3amaya 4.1. JluHaMu4eckuid pacueT IUIOCKOM pambl Ha BUOPALMOHHYIO
28

BBIHYXJICHHBIC

Harpysky




KOJIEOAHUS CUCTEM C
HECKOJIbKMMU CTEIMCHSIMU
cBOOOBI

Omnpenenenue yucia CTerneHeil cB000 bl COCPEIOTOUCHHBIX MacC 3aJaHHOM
pacdeTtHo# cxembl. OnpeneneHre KodpUIIMEHTOB U COCTABIICHUE YPABHEHHS
94acTOT B YMCIeHHOM Buje. OnpeneneHne KOpHe YacTOTHOTO YpaBHEHHS U
MPOBEpPKa MPABWIBHOCTH €ro pemieHus. OmnpeneneHne 4acTOT U TEPUOIOB
CBOOOHBIX KoJieOanuii. CocTaBiieHUE B 0OIIEM BUJIE CUCTEMbI KAHOHUYECKHUX
yYpaBHEHUU Ui ONPECIICHUs aMIUTUTYAHBIX 3HAYCHUU WHEPIIHMOHHBIX CHII
NPUMEHUTEIPHO K 3alaHHOW pacyeTHoi cxeme. OmpenesieHue TIIIaBHBIX
K03 (HUIIMEHTOB ¥ CBOOOJHBIX WICHBI CUCTEMbl KAHOHUYCCKUX YPABHCHHIA.
W3 penieHusi cUCTEMBI OINPEIESIIUTh aMILUIUTYIHBIC 3HAYCHUS MHEPIUOHHBIX
cwi. [TocTpouTh IMHAMHYECKYIO STIOPY U3THOAFOIUX MOMEHTOB.

Ynpouienus npu

Hcnonb30BaHne CMMMETPUU B 3aa4ax AUHaMUKU. [IpubimkeHHbie criocoobl
OTIpe/IeNICHUS] YaCTOT CBOOOTHBIX KOJICOaHMIA
Hcnonb30BaHWe CHUMMETPUU pacYeTHOM CXeMbl B 3aJadyax JUHAMUKH.

29 pelIeHn! 3a1a9 .
[TpuGnuxeHHble CrOCOOBI ONpeNeNIeHus] 4acTOT CBOOOAHBIX KOJeOaHHA.
VHAMHKU .
A Bpennoe Bo3zaeiicTBre BUOpAIMK U MEPHI 110 €r0 CHIKEHUIO.
N3ydenue TeopeTnueckoro Matepuaia mno teme. Pemenue 3aaay.
OcHoBuble noHsaTHs.  |OcHOBHBIC IOHATHS. CTaTUYECKHI CIIOCO0 pacyeTa Ha yCTOWYHNBOCTD.
30 Cratuyeckuii meron |CTaTudeckuii crioco0 pacyera Ha YCTOWYUBOCTbD.
pacuera Ha N3ydenue Teopernyeckoro Marepuaia no teme. OnpeseneHne KpUTU4ecKon
YCTOMYMBOCTH CHJIBI JIJISl CHCTEM C OJTHOM CTENEHbIO0 CBOOOIBI.
3anava 4.2. Pacuer ma0ckoi paMbl Ha YCTOMYMBOCTh METOJIOM MEPEMEILICHUM
Br160p ocHOBHOI cucTeMbl MeTo1a nepeMenieHuii. CocTaBieHUEe YpaBHEHUS
ycroitunBocTd B o0mem Buje. [locTtpoeHre B OCHOBHOM cHUCTEME SIIOPHI
Pacuer pam Ha W3rUOAOIIMX MOMCHTOB OT €JIMHHYHBIX CMEIICHWN I10 HaIpaBJICHUSM
YeT paM H N .
. P BBEJICHHBIX  JIONOJIHUTEIBHBIX  CBsA3edl. OmpezneneHue  peakuuid B
31 | ycroituuBocTh B popme o
. |[TOTIONHUTENBHBIX CBSA3SX OT 3aJ@HHBIX €IUHUYHBIX CMEIICHUN U peIleHue
METO/1a IIepeMEIICHU .
ypaBHEHHUS YCTOWYUBOCTH IyTEM IM0AOOpa HAUMEHBIIET0 KPUTHYECKOTO
napamerpa. OnpeneneHue KpUTHUECKUX CHJI U pacueTHBIE JUIMHBI Ui BCEX
CKaTbIX CTOEK PACUETHOM CXEMBbI
JAnHaMu4Ieckui u Ornpenenenne KpUTUUECKOW CUITBI SHEPTETUIECKUM METOI0M
39 SHepreTuueckuii MeTo sl [M3yueHne reopeTnyeckoro Marepuana 1o reme. OnpeneneHue KpUTHYECKHX
pacuera Ha CHJI JUI CTEP’KHEN M MPOCTHIX paM dHEPreTUYECKUM METOA0M.
YCTOMYUBOCTh
OO6mme monmoxxenust. |OCHOBHbBIE ypaBHEHHsI U3TM0a TOHKUX MJIACTUH
33 Pa3pemaromue Hubdepennmranbioe ypaBHEHHE H3rMba TUTACTUHBL. 3a/laHue TPAHUYHBIX
ypaBHEeHHUs u3ruba  |ycinoBuil. I3ydeHne TeopeTH4ecKkoro MaTepuaa 1o TeMe.
TOHKHX TIJIACTHH
3amaua 5.1. PacueTr n3rubaemMoi mINUThHI YUCIEHHLIMHA METOAAMU
MeTtoas! mpubmKeHHOTO peteHus quddepeHInaTb,HOT0 ypaBHEHUS U3THoa.
ITocTaHOBKM M METOIEI o
Pacyer muMTHI METOOOM KOHEUHBIX pA3HOCTEW Ha pPa3HBIX CETKax.
34 | pemenus 3amay u3ruda
[Toctpoenue rpaduKoB CXOAUMOCTH PEIICHUS ISl MPOTHOa M M3TUOAIOIIIX
IJIaCTUH
MOMEHTOB B ITUTE. BapuannoHHble METOABI pelIeHNs 3a7ja4 N3ru0a MiIacTHH.
N3ydeHne TeopeTHUecKOro MaTepuana 1o Teme.
3anaga 5.1. Pacuer usrub6aeMoi miMThl YUCICHHBIMA METO/IaMU
Pacyer mnuThl METONOM KOHEYHBIX DJJEMEHTOB Ha pa3HBIX CETKaX.
[Toctpoenue rpaduKoB CXOAUMOCTH PEIICHUS ISl MPOTHOa U M3TUOAIOIIIX
Pacuer mymT MeTooM N
35 MOMEHTOB B IuTe. CpaBHUTEIBHBIN aHATIU3 PE3YyJIbTATOB, OaydYeHHbIX MKP
KOHEUHBIX 3JIEMEHTOB
n MKD. BbiBOAbl 1O MPUMEHEHHUIO YHUCJIEHHBIX METOJOB IJisi pacyera
n3rudaeMon nThl. M3yueHne TeopeTHYecKoro MaTepuaa 1mo TeMe.
36 | O6mwme nonoxenus o |OOIIME NONOKEHHUS O pacdyeTe TOHKUX obonouek. Jlebopmannu u ycumus




pacdere TOHKHX
obosouek. YacTHBIE
TEOPUU pacdeTa TOHKUX
000JI0UEK

B TOHKUX 000JI0YKaX

OcHoBHBIEC TIOHATHUSA U ompeneneHus obonouek. Knaccupukanus obomouex.
Omnucanue noBepxHocTH. KpuBonuHeliHas cuctema koopauHart. Jledopmammm
U ycuiusi B TOHKUX oOojoukax. CBs3b HamnpsHKeHUH C BHYTPEHHHMHU
ycuuaMy. YacTHbIE TEOPUU pacdeTa TOHKUX 000I0YeK.

Pacuer TOHKHX MOJIOTHX
o0omouek. O0mme

Pacuyer o6os0ouek ¢ nomomeio [IBK "SCAD" wiau "LIRA"
[Mpumenenne [IBK mns pacuera obosnodek. PacderHas cxema 00OJIOYKH,

37 | cBemeHUs O YMCICHHBIX |ypaBHEHHE IIOBEPXHOCTH OO0OJOYKH, TPAaHUYHBIX yciaoBuwi. Harpyska wu
METOJIaX pacyera MpoBeJieHUE pacuera. M3yueHne TeopeTHuecKoro MaTepuana mo TeMe.
000104EK
3amaua 5.2. Pacuer mooroi 000I04KM METOIOM KOHEYHEIX 3JIEMEHTOB
Pacuer 060510ukn MeTonoMm koHeuHbIX eMeHToB B [IBK "SCAD Office" nim
[Ipumenenue metona |y "
JIupa-CAIIP" niis HECKONBKUX BapUaHTOB 3arpyeHus. [[i1s HEBBIrOJHOTO
38 | KOHEYHBIX DIIEMEHTOB K

pacyety 000J04€eK

3arpykeHusi u300pas3uTh JMIOPbl NPOrHOOB, M3TUOAIOUIMX MOMEHTOB U
HOpPMAaJIbHBIX CHJI. BBIBO/IBI IO pacyeTy 0007104KH. MI3ydeHne TeopeTHIeckoro
MaTepuaia 1o Teme.




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

[IporpaMmoi TUCUUILIMHBI TPEAYCMOTPEHO MPOBEICHHUE JIEKIMOHHBIX 3aHATHH, HA KOTOPBIX IAETCS
OCHOBHOW CHCTEMAaTHU3WPOBAHHBIN MaTepHall, MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUHN, MPEANOoIararoiux
3aKpeIUICHUE M3YyYEHHOTO MaTeprayia U (OPMHPOBAHHUE y OOYYaAIOIMUXCSd HEOOXOAMMBIX 3HAHWM, YMEHHUH H
HaBBIKOB. KpoMe TOro, BaXHEHIIMM 3TanoM H3y4eHUs TUCIHUIUIMHBI SBISIETCS CaMOCTOSATENbHAas paboTa
0oOy4Jaronmxcsi ¢ HKCIOJIB30BAaHMEM BCEX CPEICTB W BO3MOXKHOCTEH COBPEMEHHBIX O00pa30BaTEIIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATeIbHON paOOThI 1O AUCIIUIUIMHE BKIIOYAETCS CIICIYIOIIee:

- U3Y4YEHUE TEOPETUUECKUX BOIIPOCOB I10 BCEM TEMaM JIUCLUILJINHBL;

- 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  YCIEHIHOTO OCBOCHMS JAWCLUIUIMHBI SIBISETCA 00s3aTeIbHOE IMOCEUICHHE JIEKIMOHHBIX,
MPAaKTUYECKUX | JTAOOPAaTOPHBIX 3aHATHH, TaK KaK MPOITYCK OJHOTO (TeM 0oJiee HECKOJIbKUX ) 3aHATHH MOXKET
OCJIO)KHUTb OCBOCHHE pa3lenoB Kypca. Ha mpakTH4ecKuX 3aHATHSIX MaTepuall, W3JI0KEHHBIM Ha JIEKIUSX.
3aKpEIUISIeTCS BHITIOJTHEHUEM KOHTPOJIBHBIX padoT 1Mo TeMaM JUCHUIUTHHEL cormacHo PIT/L.

[Tpuctynas K M3y4eHUIO TUCHMIUIMHBI, HEOOXOIUMO B MIEPBYIO OYEpe/lb O3HAKOMUTHCS COAEPIKaHUEM
PIIJ nmist cTyneHTOB OYHOM (OpMBI OOy4YeHHS, a TaKKe€ METOIUYECKHMH YKa3aHWSMH I10 OpraHU3alid
CaMOCTOSITENIbHON pabOThI U MOATOTOBKY K MPAKTHUECKUM U JJAOOPATOPHBIM 3aHATHUSIM.

[Tpr MOATOTOBKE K MPAKTHYECKUM ¥ JTaOOPATOPHBIM 3aHITHSIM U B PAMKaX CaMOCTOSITEIIBHON pabOThI
0 U3YYCHHIO TUCUHUIUIHHBI 00y4JaronIMMCs HEOOXO0AUMO:

- 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.

BbinonHeHno KOHTPOJBHBIX (pacueTHO-Tpaguueckux) paboT JOJKHO IpenlIecTBOBaTh H3y4deHHE
COOTBETCTBYIOILIUX TEM TEOPETUUYECKOT0 Kypca [0 MaTepuaiaM JIEKIUH, yueOHIUKaM, 3JIEKTPOHHBIM PECypCaM.
[Ipexe yeM HauMHATH pelIeHHe 3aa4u, HEOOXOMMO BBIYEPTHTh B MacIITabe 3aJJaHHYIO PaCUETHYIO CXEMY U
yKa3aTb Ha HEW BCce MCXOJHbIE YMCIOBbIE AaHHbIE. [IpHcTynas K pemeHuro Kaaod 3aladu, HE0OXOAUMO
YACHUTH cebe HCXOJHBbIE JIaHHbIE, COJCpKAHMWE KaKJOr0 M3 MYHKTOB 3a/JaHUSl U OIpPENCIUTh T€ METOJbI
CTPOMUTENbHON MEXaHUKHU U CIIOCOOBI pelIeH ], KOTOpbIE IUTAHUPYETCs MPUMEHUTh. [Ipu npoBeneHnn pacyeToB
HEO0XOAUMO CTPOTO MPUICPKHUBATHCSA MPUHATON CUCTEMbI eMHUL U3MepeHus ¢puszndyeckux BenuuuH (CH) u
COTJIACOBBIBaTh MEXKAY CO00I pa3MEepHOCTH ATUX BEIUYHUH.

Bce pacuerHbie (hopMyIIbl TOKHBI 3aIMCHIBATHCS B OOIIEIPUHSATHIX 0003HAYEHUSX, PACUETHBIE CXEMBI
JOJKHBI BBIMOJIHATHCS aKKYpaTHO, C BKJIIOYEHHEM BCEX HEOOXOIMMBIX 3JIEMEHTOB U 0003HAYEHHI COIJIacHO
cranaapram ECK/I.

Pemenne 3amad HEOOXOAMMO COMPOBOXKAATH KPATKUMHU MOSICHEHUSIMH, BCEMH HEOOXOIMMBIMU
pacueTaMu M YeTKMMH CXEMaMH € yKa3aHHEM B HEOOXOIUMBIX CIIydasx MacIITaboOB JJIMH U CHJL.

PacuetHo-rpadguueckre paboThl JOJKHBI OBITh OPOPMIIEHBI Ha CTaHAAPTHBIX JHCTax Oeioi Oymaru
dopmara A4 (210x297) c¢ cobmoaennem I'OCT. Ha TUTynbHOM JIMCTe 00s3aTENBHO YKA3bIBAIOTCS HOMEp U
HauMEHOBaHME pabOThI, haMUIIMSI U MHULUAIIBI CTyeHTa U mudp. O0pa3ibl opopMIIeHHS CTaHJAPTHBIX JIUCTOB
JaHbl B MPUJIOKEHUM K METOAMYECKUM ykazaHuaM. OdopmieHue paboT Ha JucTax Apyroro Qgopmara He
JIOITyCKAETCsl.



HTorom u3y4yeHus TUCIUIUTHHEI SIBISIETCS 3a4€T C OIEHKOM (5 cemecTp) u 3x3amMeH (6, 7 cemecTp).

3a4eT MpPOCTABISAETCS MO Pe3yJbTaTaM BBITIOJHEHUS KOHTPOJBHBIX 3aJaHHMi, KOHTPOJIBHBIX padOT W
YCTHOTO cOoOeceI0oBaHusl.
DK3aMeH MPOBOJIUTCS MO pacnucaHuio ceccun. ®opma npoBeaeHuUs 3aHATHS — ycTHass. CTyIeHTBI, He
npomeamue arreCraluro 1o rpa(bHKy CCCCHUM, NOJIKHBI JIUKBUAUPOBATL 3aJO0JDKCHHOCTH B YCTAHOBJIICHHOM
MOPSIKE.

7. OueHoYHble MaTepHaJbl /sl NPOBedeHNs] TEKYIIero KOHTPOJISI yCIeBAeMOCTH W NMPOMEKYTOYHOM
aTTecTalMy O0YYAKOIIMXCS 10 JUCIHUILINHE (MOIYJII0)
7.1. Ilepedyenb KOMIIETEHIUI C YKa3aHUEM HTAroB UX (JOPMHUPOBAHUS B IPOLIECCE OCBOCHHSI TUCIUILIIHHBI

KO,[[ N HAMMCHOBAHHC

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 onpoc, peiieHue
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 (3amaua 1.4)
VYCeTHBIN OIpOC, pelIeHne
5 Onpenenenue peakiyii 1 BHyTPEHHUX YCUIIUN OIK-1.2, OTIK-3.1 3ajau. ?BIHOJ‘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, peleHue
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 |remneparyproro Bosaeiicteus u ot ocaaku| 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 Heompenenumbie cuctembl, ux|OIIK-1.2, OIIK-1.5, OIIK- 3.1,|YcTHBII onpoc, pemeHne
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 CUJI 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

Unes wmeroma nepememieHuid. OcHOBHas
CHUCTEMa M KaHOHUYECKHE YPaBHEHHUS METOJa
nepeMeIeHuin

OIIK-1.2, OIIK-1.5, OIIK-
11.6

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

18

Pacuer pam MmeTOmOM ImEpeMEIIEHMM Ha
JieiicTBUE CUIIOBOM Harpy3Ku

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

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

19

Pacuer pam MeromoM nepemelleHUH Ha
TEMIIEpaTypHOE BO3AECHCTBUE U OCAIKY OIIOP

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 Inpu pacdyere paMm 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 No
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 metoza. Beibop ocHOBHOM
CUCTEMBI 1 KAHOHUUYECKUE YPaBHEHUS

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

VYCeTHBIN OIpoc, peleHne
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

VYCTHBIN ONpoC, 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 OJIHOW CTENEHBIO0 CBOOOIBI

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, penieHue
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 (3amaua 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

YceTHBII 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 paboTta

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
JUTSL OIIEHKH 3HAHWHM, YMEHU ¥ HABBIKOB U (MJIH) OMBITAa MPOGECCHOHATBHON ACATEIHHOCTH, XapaKTEPU3YIOIIHNX
3Tarbl (HOPMHUPOBAHHUS KOMIICTEHIIUI B IIPOLIECCE OCBOCHUS UCIIUILINHEI

KoHTponbHbIe 3aMaHust I CaMOCTOSATEIbHONW pabOThl HA MPAKTUYCCKUX 3aHATHSAX (Ui MPOBEPKH
c(hopMUPOBAHHOCTH MHAUKaTOpa noctkeHni komneteHuii: 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)

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.

. Iloctpoenue nuuuii Bimsiaus ycunuid (R, M, Q) B 1mapHUpHO-KOHCOJIBHBIX Oalikax.

. Onpenenenue nepeMenieHnil B apHUPHO-CTEPKHEBBIX cucTeMax (pepmax).

. Onpezenenre nepeMeIeHuid B MPOCTHIX (OTHOAMCKOBBIX) CHCTEMAX.

. Onpenenenue nepeMenieHnil B IByX IMCKOBBIX CUCTEMAX.
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cemectp. Daiin pacnonoxen B [Ipunoxenusx: "KonTposnbhbie 3aanus. 6 cemectp.pdf”
. Onpenenenre nepeMeneHnii B CTaTHYECKH ONPEIEIMMbIX CHCTEMaX.

. Pacuer IMPOCTBIX CTATHYCCKU HCOMMPEACTIUMBIX CUCTEM MCTOAOM CHIJI.

. Pacder craTuyecku HeompeeIMMbIX paM Ha BHEIIHIOK Harpy3Ky METOOM CHIL

. Pacder craTuyecku HEONpeIeIMMBIX CHCTEM Ha 0CaAKy OIIOP METOIOM CHIL.

. Pacuet craTnuecku HeonpeaeIMMbIX CUCTEM METOJIOM MepeMEIeHU.

. Y4eT CHMMETpHH TIPH pacyeTe paM METO/I0M IepEeMEIICHUH.

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

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

2. OnpezaeneHne 4acTOThl CBOOOIHBIX KOJIEOAHUH paMbl.

3. Pacuer cucteMbl Ha YCTOMYMBOCTH CTATUYECKUM CITIOCOOOM.

4. Pacuer pambl Ha yCTOMYNBOCTh METOAOM IIEPEMELICHUN.

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 OllEHUBaHUSI PEe3yAbTAaTOB OOyUYEHUS MO AUCHUIUIMHE (MOMAYIIO) MPHU MPOBEACHUH TEKYIIETO
KOHTPOJIS YCTIEBAEMOCTH




O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HaHUS 110 BCEM pa3JieaM
JTUCIUIIMHBL, 8 TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAEIb
y4eOHOI1 TporpamMMmBl;

- TOUHOE HUCII0JIb30BAaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

- [IOJIHOE U ITYOOKOE YCBOEGHHE OCHOBHOM U JAOTMOIHUTENBHOMN JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHS:

- YyMEeT OpPUEHTUPOBATHCS B TEOPUSAX, KOHIEHIUAX U HAPABICHUSIX TUCIUILTAHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3Ysl HAYYHbIE JOCTHKEHUS IPYTUX
JUCIUILIAH

HaBBIKH:

- BBICOKHI1 YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaIc€T HAaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIaTh CI0KHBIE TPOOIEMbI
Y HECTaH/IapTHBIE CUTYaIlHH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aJaHUi;

- FpPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €r0
3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B

v (v
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OneHka «xoporo»
(3a4TeHO)

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

- YCBOEHHE OCHOBHOW M JJOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUSA:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX 1 HAPABICHUAX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBI;
- BJIaJIe€T UHCTPYMEHTAPUEM T10 JUCIHUIUIMHE, YMEHHUE €r0 UCIOIb30BaTh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYXJIEHUSX, BBICOKHI YPOBEHB KyIbTYpPhl HCTIOHEHUS 33/JaHUM;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX 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 OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

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

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIe1aTh BHIBOIBI 0€3 CYIIEeCTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX 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 mporpaMmme KOMITETEHIINIA;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

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

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

- 3HaHUE OT/IEIbHBIX UICTOYHUKOB, PEKOMEH0BAaHHBIX padoueil mporpaMmoit no
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 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He00X0AUMbIE JJIl OLEHKU 3HAaHWW, YMEHMH M HaBBIKOB U (WJIM) OmbITa MPpOodhecCuoHAIbHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

Ilepeuenp BompocoB ([ MPOBEPKU CHOPMHUPOBAHHOCTH MHJMKATOPOB JAOCTHXKEHHS] KOMIETEHIIHI:
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. CTpouTenbHas MEXaHHUKA, 4YacTh 1

. OCHOBHBIE IOHATHS PAaCUETHON CXEMBI COOPYKEHHUsI. CBSI3U U Y3IIbI IIJIOCKON PACUETHON CXEMBI.
. Kimaccudukanus cTepHEBbIX CUCTEM U UX pacueTHBIX cxeM. KnHemMaTHueckuii aHainu3 cxeMm.

. PacueT mapHupHO-KOHCOIBHBIX Oanok. OnpeseneHne peakinii 1 BHyTPEHHUX YCUITHA.

. Pacuer miiockux TpexmapHupHbIX pam. OnpeneneHne peakiuii ¥ BHYTPEHHUX YCUIIUH.

. Pacyer pam ¢ 3aMKHYTbIM KOHTYpoM. OnipeiesieHne peakliuii 1 BHYyTPEHHUX YCUIITUH.

. [locTpoeHune 31mop BHYTPEHHUX YCHUIIUH B IUIOCKUX paMax. OCHOBHBIE CBOWCTBA U IMPOBEPKA JITIOP.
. Pacuer TpexmapHupHbIx apok. OnpeneneHue peakiuii 1 BHyTPEHHUX YCHUIIHIA.

. [Ipocteie mnockue dhepmel. YcaoBue reoMeTpudeckoit HemsMmensemoctr. Kimaccudukamus depm.
. Pacuer cratnuecku onpeaenumsix Gepm. CriocoObl onpeaeneHns yCUIni B CTEPXKHAX (epMBbl.
10. OcobeHHOCTH pacyeTa paclopHbIX U MIIPEHTeNbHbIX (epM. PacueT mpocTpaHCTBEHHBIX QepM.
11. Pacyer cucreM Ha NOJABMKHYIO Harpy3Ky. JIMHUU BIUSHUS YCUITUI, CHOCOOBI MX MTOCTPOEHHUS.
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12. [locTpoeHue TMHUN BIMSHUS OTIOPHBIX PEaKIUil U yCHIINN B MHOTOTIPOJICTHBIX Oalikax.

13. ITocTpoeHue TUHUI BIUSAHUS BHYTPEHHUX YCUIIUM B TPEXIIAPHUPHBIX CHCTEMAX.

14. Onpenenenre yCWIHM MO JUHUSM BIUSHUS OT HEMOABM)KHOW U MOABUKHOM HArpy30K.

15. JluvaMM BAUSHUS YCHIIMKA B IPOCTHIX (hepMax. CriocoObl MOCTPOCHUS, CBOMCTBA JIMHUK BIIHSTHUSI.
16. OcHOBHBIEC IPUHITUIIBI CTPOUTEIHLHON MEXaHUKH. Buabl nepeMeniennii. Pabota BHEIIHUX CHII.
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. Ompenernenne nepeMeneHuid OT TEMIIEPATYPHOTO BO3ACHCTBUSA U OT OCAJKH 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 HEONPENEIUMbIX cucteM? Ha30BUTE 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 CMBICIT KAHOHUYECKHX ypaBHEeHUH MeTona cui? KakoB ¢usnyecknii cMbIc k03P PHUIIHEHTOB
MIpH HEU3BECTHBIX 01 B MC?

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

6. Kak BBIYMCISIOTCS BMIOPHI PE3YJIbTUPYIOIIMX MOMEHTOB B MeToje cui? B ueM uzaes u cyTh
ne(popMaMOHHON IPOBEPKU B METO/1E CHJI?

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

8. HazoBute nsaTh ocHOBHBIX 3TanoB pacueta CHC meronom cuin. B uem uzes u cyThb cTaTUYeCcKOi
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 OIpeienTh epeMeIeHUs B CTaTHUECKU-HEONpeaeTuMoit cucrteme?

11. K kakuM ymnpouieHusM BeJeT y4eT CUMMETpPHM INpH pacuere meronoMm cui? Kakue crnocoOb
YIPOIIEHUS [IPH pacueTe CUMMETPUUHBIX CHUCTEM?

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

13. Kak ompenenuth CTENEHb CTATUUYECKONM HEONPENEIMMOCTH IMPOCTPAHCTBEHHON pambl? B uem
3aKJII0YAI0TCS OCOOEHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM METOA0M CHII?

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

15. Yto Takoe cTeneHb KMHEMATHUECKON HeompeaenuMocTu cucreMbl? Kak ompenensercs creneHb
KMHEMaTUYECKOW HEONPEAEIUMOCTH?

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

17. KakoBbl OCHOBHbIE TpeOOBaHMS K OCHOBHOH cucTeMe Meroaa nepemerieHuil? Kaxue Tumsl
CTEPXKHEHN COCTABIIAIOT OCHOBHYIO cuctemy MIT?

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

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 nsate ocHOBHbIX 3ranoB pacyera CHC wmeromom nepememenuil. Kak npenaercs
cTaTU4yecKas MpoBepKa MPaBUJILHOCTH pacueTa METOIOM MepeMeLIeHU?

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

23. Kak moxHO ynpoctuTs OC MeTona nepeMenieHuil pu pacyere CUMMETpUYHbIX pam? UTo Takoe
MapHble HEU3BECTHBIE U TPYIIIIMPOBKA HEU3BECTHBIX B METO/IE MTEPEMELICHUIT?

24. Kak onpenenuTh CTENEHb KNHEMATHYECKON HEONPEAECIMMOCTH MPOCTPAaHCTBEHHBIX paM? B dem
MIPOSABIIIIOTCS 0OCOOEHHOCTH pacyera IIPOCTPAaHCTBEHHBIX paM MII?



25. OcHOBHOE MaTpUYHOE ypaBHEHHE Mpu pacuere pam MII B marpuuHoii popme? W3 yero cocTtout
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 merona pacuera CHC?  Kakue BennuuMHBI SIBIISIETCS
HEU3BECTHBEIMM B CMEIIAHHOM METOJE?

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

29. KakoB cMBICI KAaHOHMYECKMX YpPaBHEHUMH B CcMeHmIaHHOM MeTojze? Kak MOXHO OIpenenuTb
k03 durmeHTs! 6ij = —r1j B CMEIIaHHOM MeToze?

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

7 cemectp. CtpoutenbHas MEXaHUKA, 4acTh 3

1. Iunamuka coopykeHuil. Buapl nuHamMuueckux Harpy30K. OCHOBHBIE 3aKOHBI JUHAMUKHU.

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

3. CBoOoaHbIE HE3aTyXaroLe KojaeOaHus yIpyroi CUCTEMbI C OJHOM CTeNeHbl0 cB000aAbl. OCHOBHBIE
XapaKTEPUCTHKH CBOOOIHBIX KOJICOAHMIA.

4. CoOoaHble 3aTyXxarolye KojaeOaHusl YIPYroil cUCTeMbl C OHOM CTeNeHbI0 CBOOO/bI. YpaBHEHUE
3aryxarouux kojaedanui. JlorapupmMudeckuil 1eKpeMEHT 3aTyXaHHUs.

5. BoiHy)/1eHHBIE KOJIe0aHUs CUCTEMBI C OJIHOM cTeneHbto cBo0OIbl. IuHaMuueckuil Ko3(UIMEHT U
€ro CMBICII.

6. SIBneHue pe3oHaHca. 3aBHCHMOCTb JAMHAMHUYECKOro Kod(duuueHTa B 001acTH pe30HaHCa OT
Jorapu(pMHUECKOro JAeKpeMeHTa 3aryxanus. [IpubmmkenHas hopmyna A TMHAMAYECKOTO KOAPPHUIMEHTa U
00J1acTh €€ IPUMEHEHHUS.

7. CBoOoHBIE KONEOaHHUS YHPYTOM CHCTEMBI C ABYMS CTENEHAMHU cBOOOABI. OmpenenuTessb 4acToT.
O060061eHre Ha ciyyail HECKOJBKHUX CTETIeHel CBOOOIbI.

8. Ompenenenne 4acTOT CBOOOJHBIX KOJE€OaHWMA CHCTEMBI C JABYMSI CTETECHSMH CBOOOJBI. PemeHue
YPaBHEHUS 4aCTOT U €ro IIPOBEPKHU.

9. YpaBuenus popm koneOaHU MEXaHUYECKOW CHUCTEMBI C ABYMS CTeneHsMHu cBoOobl. [locTpoeHue
dbopM KonebaHui.

10. Beinyx1eHHBIE KOJI€0aHUSI CUCTEMBI C OJTHOM CTEeNEeHbI0 CBOOO/IbI PU HECOBIIAJCHUH HAIlpaBJICHUS
Kosie0aHUI Macchl U HarpaBlieHUs] BUOpallMOHHON Harpy3ku. OnpezeneHne AMHaAMUYECKUX YCUITHM.

11. BeiHyX/1eHHbIE KOJIeOaHHsI CUCTEMBI C IByMs CTeleHs MU cB00o1bl. KaHOHNMYecKkue ypaBHEHUS AJs
aMIUIATYJl UHEPLIMOHHBIX CHJL.

12. Onpenenenve kKodHPUIMEHTOB U CBOOOJAHBIX YJICHOB KAHOHWYECKUX YPABHEHHUM JJISI aMIUTHTY]]
MHEPUUOHHBIX cril. [TocTpoeHrne AMHaMUYECKOM SMIOPbI U3THOAIONMX MOMEHTOB.

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

14. Crioco6 npuBeIeHHBIX Macc JIJIs ONpeAeNIeHUs IEPBOM YacTOThl CBOOOAHBIX KOJIeOaHUIl CUCTEMBI C
pacnpeeIeHHBIMA MacCaMu.

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

17. Yyer cummeTpuu B 3a1a4ax AMHAMUKH. CUMMETpUUYHbIE U KOCOCUMMETPUYHBIE POPMBI KOJICOaHHH.
I'pynnupoBka CUMMETPUYHO PACTIONOKEHHBIX TOUEUHBIX MACC.

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

19. Hcnonp3oBaHUE CTATUYECKOTO KPUTEPHUSl YCTOMUMBOCTH IIPU ONPEIEICHUN KPUTHUECKON HArpy3Ku
B CHUCTEME C OJIHOH CTENEeHbI0 CBOOOBI (TIpUMED).

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

21. 3amaua Diinepa 00 YCTOWYHBOCTH IIEHTPAJIBLHO-C)KATOTO CTEPXKHS (OCHOBHBIE pPE3yJbTATHI).
PacuerHble mapameTpbl 3aaun ycToHuMBOCTH. KpuTnueckuil mapamerp, pacueTHas JUIMHA U Ko3dduuumeHt
MIPUBEICHHUS.

22. 3HaueHHsI KPUTHUYECKON CHJIBI, PAaCUE€THON JIIMHBI U KO PHUIIMEHTA IPUBEICHHS U1 OCHOBHBIX



CIIy4aeB 3aKpEIUICHUS IEHTPAIbHO-CKATOTO CTEPKHS.

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

24. PemieHne ypaBHEHUS YCTOWYMBOCTH C IMOMOIIBIO TaOJHIl crieMUaNbHBIX (QyHKUIUH. 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(PUKAIMS TUTACTHH.

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

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

28. IuddepennnanbHoe ypaBHEHHE H3rH0a IIACTHHEI.

29. ®opMyIHUpPOBKA TPAHUYHBIX YCIOBUH 711 M3rHOaeMOii MJIaCTHHEI.

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

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

32. Meronp! pacuera u3rudaeMbIxX IJIACTHH, UX KJIacCU(pUKAILIHSL.

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

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

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

36. BapuanuonHas mocTaHOBKa 3a/1a4 U3ruda miacTuHbl. BapuanroHHO-pa3HOCTHBINA METO/.

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

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

39. OcHOBHBIE COOTHOILIEHUS AJI1 KOHEYHOTO 3JIEMEHTA IJIACTHHBI. MaTpHIla *KECTKOCTH.

40. [TocnenoBaTenbHOCTh pacueTa METOAOM KOHEUHBIX 3JIEMEHTOB.

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

42. Knaccudukarus o6oouek. Onrucanue MOBEPXHOCTH 00O0JIOYKH B JICKAPTOBOM CHCTEME.

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

44. JIoTIOTHUTEIIbHBIC TUITOTE3bI IS MOJIOTUX 000I04YeK?

45. YacTHbIEe TEOPUH pacdyeTa TOHKUX 000mo4ek. beaMmoMeHTHas U moy0e3MOMEHTHAs! TEOPHH.

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

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

48. Pazpemaromias cucTeMa ypaBHEHUN U TPAaHUYHBIE YCIIOBUS AJIs TOJIOTOM 00O0IOUKH.

49. [IpumeHeHne MeTO/a KOHEUHBIX AJIEMEHTOB K pacuery obosiouek. [IpenMyiiectBa u HeOCTaTKU
MKD.

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

7.4.2. IIpakTryeckue 3ajaHus U1 IPOBEIEHUS TPOMEKYTOUHOM aTTeCTallui 00YyJarOLINXCS

TecToBsie 3a1anus (A1 TPOBEPKU CPOPMUPOBAHHOCTH UHIMKATOPA NOCTH KeHUH kommeTeHuit: OTTK-
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 pasmernien 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. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPH HATUYUHN )
KypcoBsie nmpoekTsI (paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI.

7.5. Metoanueckue Matepuaibl, ONpeessonne MpoLeayphl OLlEHUBAaHUs 3HAHUM, YMEHUHN, HaBbIKOB U (WJIH)
OIIbITa IPO(ECCUOHATBHOM JIeATENFHOCTH, XapaKTepU3YIOIKe 3Tanbl (POPMUPOBAHUS KOMIIETEHIINN



[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 MTPOMEKYTOYHON aTTECTAIMN 00YyJaroIuXcsl.

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

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

[Tponetypa orieHrBaHus (POPMHUPOBAHUS KOMIIETCHIIMI IIPU MPOBEICHUH TEKYIIIETO 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. BeinosHeHNe KOHTPOJIbHBIX pabOT COIIACHO YTBEPKACHHBIM METOAMUYECKUM YKa3aHUSIM.

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

[lepeueHb KOHTPOJIBLHBIX PAOOT:

5 cemectp. (JI3.4)

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

3anaya 1.1. Onpenenenre BHyTPEHHUX YCUINN B IIAPHUPHO-KOHCOJIBHON OaJIKe.
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 MHOTOJIMCKOBOW 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. OnpeeneHue rnepeMenieHnii B CTaTHYECKU HEOMPeIeIMMON pame.

3anaua 2.3. PacueT craTMUECKH HEONPEAEIMMOIl 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.

3anava 3.2. Pacuer miiockoi 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 MJI0CKOW pamMbl Ha BUOPAI[MOHHYIO 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.
3amauya 5.2. PacueT monoroi 000J04YKH METOAOM 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 JK3aMEHa B HK3aMEHAllMOHHYI0 ceccuio. B
9K3aMCHAIIMOHHBIA OWJIET BKJIIOYEHO 2 TEOPETHYSCKUX BOIpPOca M IPAaKTHUYEeCKOoe 3ajaHue (3a7ada),
COOTBETCTBYIOIIEE COMEPKAHUIO (DOPMHUPYEMBIX KOMITETEHITHH.

DK3aMeH MPOBOAUTCS B yCTHOU (popme. Ha moAroToBKy 1o sk3aMeHaIlMOHHOMY OMJIETY OTBOJIUTCS



60 MuH.

[Ipumepsl mpakTudeckux 3amanuii mpuBenaeHbl B pazaene DOC/ Ilpaktuyeckue 3amaHus s
MIPOBEJICHUS TPOMEKYTOUHON aTTECTALUH.
[Tepeuenr Teopernueckux BompocoB mpuBenaeH B pazaene DOC/ Teoperwmdeckue BOMPOCHI IS
IIPOBEACHHS IPOMEKYTOUYHOM aTTECTAIIMU.

7.6. Kpurepuu onjeHuBaHus cpOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUHU MPOMEKYTOYHON aTTecTalluu

Kpurepun
OLICHUBAaHMS

YPpOBEeHb OCBOCHHUS M OIICHKA

Ornenka OrneHka
«HEY/IOBJICTBOPUTEIb | «yI0OBICTBOPUTENbH | OLEHKA «XOPOILIO» 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 | apryMEHTHPOBAHHBIE,

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; YCTAQHAaBJIMBATh U | OCHOBHBIX IIOHATHIL, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [Tokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIMMU 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 3aJjaHui, | 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 PEIICHUs] | 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.

OneHka Mo JUMCUUIUIMHE 3aBUCUT OT YPOBHSI C(POPMUPOBAHHOCTH KOMIIETEHIUI, 3aKPEIUICHHBIX 3a
JUCLUIUIMHOM, U MPEACTaBIsAeT cOO0M cpefHee apu(pMETHYECKOe OT BBICTABICHHBIX OLIEHOK 110 OTJENIbHBIM
pe3ynbrataM o0yueHus (3HaHUS, yMEHUS, BJIaJICHHE HaBbIKaMu ).

O1eHKa «OTIMYHOY»/«3auTEHO» BBICTABIISIETCS, €CJIU CpeiHee apu(PpMEeTHIECKOe HaXOAUTCS B UHTEpBaJle
ot 4,5 1o 5,0.

O1eHKa «XOpOII0»/«3aYTEHO» BBICTABJISIETCS, €CIIU Cpe/iHee apu(PpMETHIECKOe HAXOIUTCSA B UHTEpBaje
ot 3,5 1o 4,4.

O1eHKa «yJ10BJIETBOPUTEIBHOY/ «3a4TE€HO» BBICTABIISETCA, €CIIM CpeAHee apuPpMETHIECKOe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

O1neHKka «HEYIOBJIETBOPUTEIBLHO»/ «HE 3auTEHO» BBICTABISETCSA, €CIU CpelHee apupMeTHYecKoe
HaxoauTcs B uHTEepBae ot 0 1o 2,4.

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

KomngectBo
AK3EMILIIPOB/3IIEKTP
OHHBIH agpec DbC

Ne ABTOp, Ha3BaHMUE, MECTO U3/IaHUSI, U31ATEIbCTBO, TOJ] U3/IaHUs YICOHOU 1
/i yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

1 |ba6anos B. B., CrpoutenspHas mexanuka, M.: Akanemus, 2012 9bC

2 |JlykameBuu A. A., Teopus pacdera miuactud u obosouexk, CII6., 2017 9BC

3 babtanos B. B., MacnennnkoB H. A., CtpoutenpHas MexaHuka. PacdeTrHo- 9BC
rpadudeckue padbotsl, CI16., 2017

4 |bab6anos B. B., Ctpoutenbnas mexannka, M.: Axagemus, 2011 9bC

5 MacnennukoB A. M., /I[nHamMuKka B yCTOMYMBOCTH coopyxkeHui, M.: FOpaiir, 9BC
2016

6 |babanoB B. B., Ctpoutenbnas mexannka, M.: Axagemus, 2011 9bC

7 |babanos B. B., Ctpoutensnas mexanuka, M.: Akanemus, 2012 9BC

JIOOJHUTEJLHAS JUTEPATYPA




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

2 MacnennukoB A. M., OCHOBbI JUHAMMKH U YCTOMYMBOCTH CTEPKHEBBIX CUCTEM, 9bC
M., 2000

3 MacnennukoB A. M., HauanpHbIil KypC CTPOUTENBHON MEXAHUKU CTEPIKHEBBIX 9bC
cucteM, CII6.: IIpocnext Hayku, 2009

1 [|JlykameBuu A. A., JlykameBuu H. K., CrpoutensHas mexanuka, CII16., 2018 9bC

2 |KoGenes E. A., MacnennukoB H. A., Ctpourensnas mexanuka, CII6., 2018 9bC

JlykameBuy A. A., Teopus pacyera ruractud u obonouek, Cankr-IlerepOypr: http://www.iprbooksh
3 |Cankr-IleTepOyprckuii  roCcyIapCTBEHHBIM — apXHUTEKTYPHO-CTPOUTEIIBHBIN O- rul7 43;53 html
yausepcutet, D5C ACB, 2017 P- '

4 |KobGenes E. A., MacnennukoB H. A., CtpoutensHas mexanuka, CI16., 2018 9bC

5 |JlykameBuu A. A., Teopus pacdera riactuH u obonouek, CI16., 2017 9bC

OOyuaromuecs U3 ynciia UHBanuA0B 1 ini ¢ OB3 o0ecnieunBaroTCs HEYaTHBIMU U (WJIN) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCypcaMu B popMax, aJallTHPOBAHHBIX K OTPAHUYEHUSAM UX 3[JOPOBbS.

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

HaumenoBanue pecypca cetu «/HTEpHET» DJIEKTPOHHBIN aJipec pecypca
"CtpoutenpHass MexaHWKa, 4YacTb 1": asnekrponHbiii kypc B|https://moodle.spbgasu.ru/enrol/index.p
cucreme Moodle hp?id=3044
"CtpouTenbHas MexaHWKa, 4acTb 2": ajekTpoHHbI Kypc B|https://moodle.spbgasu.ru/enrol/index.p
cucreme Moodle hp?id=2771
"Teopusi pacuera miuactuH u oOosouek": 3nekTpoHHbIH Kypc B|https://moodle.spbgasu.ru/course/view.p
cucreme Moodle hp?id=2468
"JlnHAMHKa U YCTOHYHUBOCTH COOpYKeHHI'": AteKTpoHHbIN Kype B(https://moodle.spbgasu.ru/enrol/index.p
cucreme Moodle hp?id=2566
8.3. Ilepeuenn coBpeMeHHBIX MPOPECCUOHAIBHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

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

CIIoTACY www.spbgasu.ru

Hayunas 3JIEKTPOHHAs

Hayunas snexrponnas oubnuoreka eLIBRARY.RU oubmorexa L IBRARY RU

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

Poccwuiickast rocygapcTBeHHast OMOIMOTEeKa www.rsl.ru




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3YEMBIX NPU OCYIIECTBICHHH OO0pa30BaTEILHOTIO
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 "ABromMaruzamus

[TpoexTHbIX paboT" GeccpOUHbIi

8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CBeJnieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIUTOPUIN M OMEIICHUH I CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX aynuTopuil U momemieHuii|  OcHaIEHHOCTh 000PYAOBAaHHUEM U TEXHHUYECKUMU
JUISL CAaMOCTOSITENIbHON pabOThI cpelncTBaMu o0yueHus

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

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

TEKYILETro KOHTPOJIS U MPOMEKYTOYHON aTTeCTallu |MyIbTUMEIUMHBIA POEKTOp, SKpaH, ayAHo-CUCTEMA),
JIOCKa, KOMIUJIEKT y4eOHOW MeOenu, MOAKIIOYEHUE 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 MYJILTUMEIUNHBIA MPOEKTOP, DKPaH, ayquO-CUCTEM
JIEKIIMOHHBIX 3aHATHH Y A p P, SKpaH, yHV o-cHcTEMa),
JIoCKa, JKpaH, KOMIUIEKT  yueOHOW  melenu,

noakimoueHue Kk kommbtotepHoit cetu CIIOIACY,
BbIX0J1 B IHTEpHET.




[Tomerienue 11t CaMOCTOSATENLHONM PaOOTHI (YUUTATIBHBIN
3an onbnmoteku, aya. 217): [IK-23 mr., B T.4. 1 mt.- [1IK
mist g ¢ OB3  (cucreMHBI  OJIOK, MOHHUTOP,
59. TlomernieHus JUisi CaMOCTOSITEIBHON pabOThI KJIaBUATypa, MbIlb) C TMOAKIIOYEHHEM K CETH
«aTepHeT» u obecneueHueM JOCTyIa B 3JICKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIOGIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

I'mppaBnuueckas Mamumua 30tc; McnwitarenbHas
mamuHa 140tc; IIpecc ruapaimuueckuii S0Tc; Mammuna
ucneltatenbHas 50tc; Ilpecc rugpasmmyeckuit 500tc;

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

ucneiTatenpbHags  cucteMa  MaKron  ma  25kH;
CepBorujpaBinuueckass MCIbITaTeNIbHAs CUCTEMA -
Magnum - 2000kH; A1220 MONOLITH
yIABTPa3BYKOBOH /1€(EKTOCKOI sl KOHTpOJisi OeToHa;
Jerexrop crep:kHEM apmaTypbl U OIpPEICIICHHE
TOJIIIMHBI 3aIIUTHOTO CJI0s; MOJOTOK Uil UCHIBITAHUM
oerona SilverSchmidt PC; IMpubGop mis onpeneneHus
OPOYHOCTU MarepuangoB MertogoM otpeiBa  [1IOC
50MI'4.Y; Tsepaomep Equotip 3; VYabrpassykoBoit
npubop Pundit Lab; TDS-150 - Kowmmieke
u3MeputenbHbelid  40-kananpHbli;  TDS-530-30 -
Kommnexc wn3mepurenshbiii 30-kaHanbHbii; HoyTtOyk
ASUS X450LB-WXO0; ITlopraTHBHBIII MHOTOOCHOBHOU
ONTUKO-3MUCCUOHHBIM  aHaNU3aTOp  XMMUYECKOTO
cocraBa MeTauioB " criasos PMI-MASTER UVR Pro;
ITopratuBHBIHA PEHTIeHO-(PITyOpeCcieHTHBIN
CHEKTPOMETp AJISl aHaJIM3a METAJNIOB C BO3MOXHOCTBIO
onpezaenenus "nerkux snementos" X- MET 8000 Expert

59. MexkadenpanbHas 1abopaTopusi:
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 TTOJTYUCHUA O6pa3OBaHI/I${ B
COOTBETCTBHH C Tp€6OBaHI/I$[MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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