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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
LenstmMu OCBOGHMSI TUCHUTIUIMHEI SIBISIFOTCS TPUOOpETeHNE 3HAHUIM OCHOBHBIX MOJIOKEHUMN
CTPOUTENIHON MEXaHUKU U YMEHHUE MCTIOIb30BaTh 3TU 3HAHUS Ha MPAKTUKE; MIPEJICTABICHUE O PACUETHBIX
CXeMax KOHCTPYKIMI U COOPYKEHUH U UX aHaJu3e; OBJIaJICHHE METOIaMU pacyeTa CTPOUTEIbHBIX

KOHCTPYKIUH Ha MPOYHOCTD, )KECTKOCTh U YCTOMUMBOCTH MPU CTATUYECKUX U JUHAMHYECKUX

BO3JICUCTBUIX.

3ajauaMu TMCUUIUIMHBI SIBJISIOTCS U3YUY€HUE OCHOBHBIX MOJIOKEHUN CTPOUTEIILHON MEXaHUKH,
3aKOHOMEPHOCTEH 1e(hOpMUPOBAHMS PACUCTHBIX CXEM 3/IaHUH M COOPYKEHUI TIPU CTATHYCCKUX H
JAHAMUYECKUX BO3JICUCTBUAX; MOJYUEHUE 3HAHUM OCHOBHBIX METOJIOB pacuyeTa KOHCTPYKLHM Ha
MIPOYHOCTb, )KECTKOCTh U YCTOMYMBOCTB; OBJIAJICHUE HABBIKAMU ITPOEKTUPOBAHUS KOHCTPYKLHM, CBA3aHHBIX
C BBIOOPOM pacCUeTHOM CXEMBbI, PACU€TOM BHYTPEHHUX YCHIIUN U TIEPEMENICHUI, aHAIM30M U OLIEHKOMN

MMOJIYYCHHBIX PC3YJIbTATOB.

2. Hepeqenb INIAHUPYEMBIX pE€3yJabTaTrToB oﬁyqe}mﬂ no JTMCUHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUUA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTUCLUIUTMHE, 00€CTIeUYrBaIOUINE JOCTHKEHUE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 CnocobeH pemiaTh
NPUKJIAIHBIC 3a]a91
CTPOUTENIBHOM OTpaciy,
UCTIONIB3Ys TEOPHUIO U
METO/IbI
(byHIaMEHTAILHBIX HAYK

OIIK-1.10 Ouenka
aJICKBaTHOCTH PE3YJIbTaTOB
MaTEMaTHYECKOIO
MOJICIIUPOBAHUS,
dbopmyaupoBaHUE
MPEI0KEHUH 10
HCIIOJIb30BaHUIO
MaTeMaTHYECKOM MOJEIH s
pEIICHUS 3a/1a4
npodecCHOHAIbHON
EeITEIbHOCTH

3HaeT
OCHOBHBIC IMPUHIMIIBL IMOCTPOCHUA
MaAaTEMATUYCCKHUX MoJieNeh CTpOHTCJ’IbHOﬁ

MEXaHMKH CTEP)KHEBBIX CHCTEM, IUIACTHH H
000JI04EK.

yMmeeT

COCTaBJIATh MaTEMAaTHYECKHE MOJIEIU IS
pacueToB CTPOMTEIbHBIX KOHCTPYKIIMH B BHJIC
CTCPIKHEBBIX CHCTEM, IJIACTUH M 000JIOYEK.

BJIajieeT
COCTaBJIECHUS MaTEMaTHYECKUX Mozee
CTEP)KHEBBIX M TOHKOCTEHHBIX CHCTEM H

METOJIaMH UCCIIeA0BAHUS 3TUX MOACTICH.

OIIK-1 CnocobeH pemiaTh
MPUKIIATHBIC 3a/1a4H
CTPOUTENBHOMN OTpacu,
UCTIONB3YS TEOPHIO U
METO/TBI
byHIaMEHTalIbHBIX HAyK

OIIK-1.2 Onpenenenue
XapaKTePUCTUK (HPU3UUECKOTO
npoiiecca

(SIBJIEHUS), XapaKTEPHOTO st
00BEKTOB MpodecCHOHATHHON
NeSITEIbHOCTH, Ha OCHOBE
TEOPETUYECKOTO
(9KCTIEpUMEHTAIILHOTO)
WCCIICIOBAHMUS

3HaeT

MIPUHLIUIIBI u METO/bI OIIPENEIICHUS
BHYTPEHHUX  YCHUJIMH, HallpsDKEHUHM U
MIEPEMEIICHUA B  CTEPKHEBBIX CHUCTEMAX,

IJIaCTHHAX U 000JI0YKaX.

yMeer

pacCUMTBIBaTh  YCWJIMS,  HalpsDKEHUS |
MepEMEINICHUS B PACUCTHBIX CXeMaX 3JaHui U
COOPYKEHHI npu CTAaTHYECKUX u
JTUHAMHYECKUX BO3/ICHCTBHIX.

BJIajieeT

pacuera yCuiIui, HalpsoKEHUM M IEpEMEILICHU I
B CTEpPXKHEBBIX CHCTEMAX, I[UIACTUHAX U
o0oyioukax, B TOM 4YHCIE C MPUMEHEHHEM
MIPOTPAMMHO-BBIYMCIUTEIBHBIX CPEJICTB.




OIIK-1 CnocobeH pemiaTh
MPUKIIATHBIC 331a4H
CTPOMUTEIBLHOM OTPaCIH,
UCTIONB3YS TEOPHIO U
METO/TBI
(dyHIaMEHTAIBHBIX HAYK

OIIK-1.4 IIpencraBnenue
0a30BBIX JUISA
npodeccnoHanbHOM chepsr
(U3HYECKUX MPOIIECCOB
(s1B7IEHUI) B BUJIE
MaTEeMaTUYeCKOro(1x)
ypaBHeHUs1(i1), 000CHOBaHHE
TPaHUYHBIX ¥ HAYAJIbHBIX
YCIOBUU

3HaeT

bu3nKo-MaTeMaTHYeCcKue MOCTaHOBKH
OCHOBHBIX 33Ja4 CTPOUTEIIbHOW MEXaHUKH,
IOPUHIUIBL  COCTABICHUS PACUYETHBIX CXEM
CTPOUTENIBHBIX KOHCTPYKLUH, BU/IBI
IPAaHUYHBIX U HAYAIbHBIX YCIOBHIA

ymeer

CTaBUTh  3aJadyy pacyeTa  KOHCTPYKIIM,
3aJ1aBaTh IPAHUYHBIE U HAYAJIbHBIE YCIIOBUSI.
BJaJeeT

peanu3anuu (bU3UKO-MaTEeMaTHIECKOM
MOCTAaHOBKU 3a/1a4yll C Y4E€TOM TPAaHUYHBIX U
HAYaJIbHBIX YCJIOBUH B paMKax UCIOIb3yeMOIO
METO/Ia pacuera.

OIIK-1 Cnocob6eH pemiath
NPUKJIAIHBIC 337291
CTPOUTENIBHOM OTpaciiy,
UCTIONIB3Ys TEOPUIO U
METO/IbI
(byHIaMEHTAILHBIX HAYK

OIIK-1.5 Bei6op ans pernieHus
3aja4 rnpodeccruoHalIbHON
JESTEIIbHOCTH
byHIaMEeHTaIbHBIX 3aKOHOB,
OTHCHIBAIOIIUX U3Y4aeMbIi
MPOILIECC UK SIBJICHUE

3HaeT

OCHOBHBIE byHIaMeHTalbHbIE 3aKOHBI
MEXaHUKH J1e(OpMHUPYEMOTO TBEPJAOTO Teia
NPUMEHHUTEIPHO K  pPacyeTy CTep>KHEBBIX
CHUCTEM, TUTACTUH U 000JI0YEK.

yMmeet

CTPOUTH MaTeMaTHYECKHE MOAETU (PU3NIECKUX
ABIIGHUH Ha OCHOBE (DyHIaMEHTAIbHBIX
3aKOHOB MEXaHUKHU U PUUKH.

BJajJeeT

NPUMEHEHHUS  METOJOB  MaTeMaTH4eCKOro
aHallM3a M YHUCICHHOTO MOJEIMPOBAHUS IS
pelieHus 3a7a4 CTPOUTEIbHON MEXaHUKH.

OIIK-1 CnocobeH pemiaTh
NPUKJIAIHBIC 3a]]a91
CTPOUTEIILHOM OTpaciy,
UCTIONB3YS TEOPHUIO U
METO/IbI
GyHIaMEHTAIBHBIX HAYK

OIIK-1.6 Pemenue
MHKEHEPHBIX 3aJ1a4 C
IPUMEHEHUEM
MaTE€MaTUYEeCKOro anmnapara
BEKTOPHOM aJIreOphl,
AHAJIUMTUYECKON Te€OMETPUH

3HaeT

OCHOBHbBIE  TIOJIO)KEHUS  TPUTOHOMETPHH,
rpagpuyeckue U TpapuyecKU-aHATUTHUYECKHUE
METOJIbl MPUMEHHUTEIBHO K PELICHUIO 3a]1ad
CTPOUTEIILHON MEXAaHUKH.

ymeer

ONpeAeNiATh MPOEKIUH CHWJI UM  OTPE3KOB
NpPSIMBIX; CTPOUTH JUArpaMMbl YCHJIHN JUId
pacueta ¢epM; CTPOUTh JIMHUU BIUSHUS
YCUJINI B CTEP)KHEBBIX CUCTEMaX IpaduuecKum
CIOCOOOM.

BJajieeT

TPUTOHOMETPUYECKUX  BBIUMCICHUH  IpHU
aHAJTUTUYECKUX pacuerax CTEPKHEBBIX
CUCTEM; OIpeleleHusl ycuIuid B QepMmax,
MOCTPOEHUS JVHUN BIIUSTHUS B
[IApHUPHO-KOHCOJIBHBIX Oakax C IMOMOIIBIO
rpauIecKux METOIOB.




OIIK-1 CnocobeH pemiaTh
MPUKITATHBIC 33/1a49H
CTPOMUTEIBLHOM OTPaCIH,
UCTIONB3YS TEOPHIO U
METO/TBI
(dyHIaMEHTAIBHBIX HAYK

OIIK-1.7 Pemienune ypaBHEHHIH,
OTIHCHIBAIOIINX OCHOBHEIC
buznyecKue MpoIecChl, ¢
MPUMEHEHUEM METOJIOB
JUHEHHOH anreopsl U
MaTEeMaTHYECKOTO aHATN3a

3HaeT

OCHOBHBIE METO/IbI PELICHHSI CHCTEM JTMHEHHBIX
anreOpandecknx ypaBHEHHIT; METObI PELICHUS
b depeHIaTbHBIX YPABHCHUA.

ymeeT

pemaTb CHCTEMBbl JMHEHHBIX alreOpandecKux
YpaBHEHH, B TOM YHCIE€ C TPUMEHEHUEM
IPOTPAMMHO-BBIUUCIIUTEIBHBIX CPEJICTB.
BJajieeT

pELICHHUST CHCTEM JIMHEHHBIX anre0pandeckux
YpaBHEHUH, mddepeHnnanbHOro U
WHTETPaIbHOTO UCUUCIICHUSI.

OIIK-11 Crocoben OIIK-11.1 ®opmynupoBaHue 3HaeT

OCYILIECTBIIATH [IOCTAHOBKY | LI€JIEH, TIOCTAHOBKA 3a/1a4u METOABI IIOCTAaHOBKM 3a7a4 M IPOBEICHUs
U PELICHUE Hay4YHO- UCCIIEI0BAHMS UCCIIEIOBAHMM.

TEXHUYECKUX 3a]a4 yMeer

CTPOUTEIILHOM OTpaciy, CaMOCTOSITEIIBHO CTaBUTH 3a1a4u
BBITNOJIHATH UCCIIEN0BAHUS B oOpactu pacuera
DKCIIEPUMEHTAJIbHBIE KOHCTPYKLUHU U UX JJIEMEHTOB.

UCCIIE0BAHUS U BJIajieeT

MaTeMaTu4ecKoe IIPOBEICHUS HCCIIEA0BAaHUN
MOJIECIINPOBAHUE, HaNPsHKEHHO-e()OPMHUPOBAHHOTO  COCTOSTHHS
aHAJIM3UPOBATh UX KOHCTPYKLUI 3aHUS U COOPY/KECHH.
pe3ynbTaThl, OCYIIECTBIATh

OpPraHU3alHIO BBIITOJIHEHUS

Hay4YHBIX MCCJIEIOBAaHUI

OIIK-11 Cnocoben OIIK-11.13 ®opmynupoBaHue |3HaeT

OCYILIECTBJIATH IIOCTAHOBKY | BBIBOJIOB 110 pe3yJbTaTaM OCHOBHBIE TIOHATHS W  METOJbl  OLICHKHU
U PELICHUE Hay4YHO- WCCIIEIOBAHMS PE3yIbTATOB YUCIEHHBIX UCCIICOBAaHU.
TEXHUYECKUX 3a]a4 ymeer

CTPOUTEIILHOM OTpaciy, BBIYUCIIAT  OTHOCUTEJIBHYIO  IOTPEIIHOCTh
BBITOJIHATH pe3ynbTaToOB pacuera; ¢dbopMynupoBaTh
JKCHEPUMEHTAIBHBIE BBIBOJBI [0  pe3yjapTaTaM  YHCJIEHHBIX
UCCIIEI0BAHUS U HCCIIEIOBAHMI.

MaTeMaTU4ecKoe BJIajieeT

MOJICJINPOBAHUE, OLICHKH OTHOCHUTEJIbHOMN IOTPEIHOCTH

aHAJIM3UPOBAThH UX
pE3yJIbTaThl, OCYILIECTBIATh
OpPraHU3alHI0 BBINOIHECHHUS
HAaYYHBIX UCCIIeIOBaHUN

pacuera; CpaBHUTEIBHOM OLEHKH PE3yJIbTaToB,
MOJIyYEHHBIX Pa3HBIMH METOJaMHM (Ul pa3HbIX
pPacyETHBIX CXEM); COCTaBJICHUS 3aKIHOUYEHUH
10 pe3yJIbTaTaM YACIEHHBIX UCCIIEJOBAHUM.




OIIK-11 Crmocoben
OCYIICCTBJIATh TIOCTAHOBKY
M PCHICHUC HAYYHO-
TEXHNUYCCKUX 3aJa4d
CTPOMUTEIBLHOM OTPaCIIH,
BBITIOJIHATH
OKCIICPUMCHTAJIbHBIC
HUCCIICO0BaHUA U
MaTeMaTU4YeCcKoe
MOJICJIUPOBAHUE,
aHAJIM3UPOBAThH UX
pe3yNbTaThl, OCYIIECTBIATh
OpPraHU3aII0 BHIMOIHEHUS
HAyYHBIX HCCIEA0BaHUN

OIIK-11.14 I[IpeacraBnenue u
3alllUTa pe3ynbTaToB
IIPOBEIEHHOT0 UCCIIENOBAHUS

3HaeT
METO/IbI 00paboTKu pe3yJbTaToOB
WCCICAOBAHMN W TIpPaBWJIa  COCTaBJICHUS
OTYECTOB.
yMmeeT

MPEJICTABISITh PE3YAbTaThl HUCCIICJOBAHUS B
Ta0JIMYHOM ¥ TpadUIECKOM BUJIC.

BJajeeT

NPEJCTAaBICHUA PE3YIbTaTOB IPOBEJCHHOTO
MCCIICTOBAHMS B dbopme OTUETA;
(bOopMyIMpOBaHUS BHIBOJIOB U 3aKIIOYCHUS IO
pe3ysbTaTaM UCCIICIOBAHMS.

OIIK-11 Crmocoben
OCYIIECTBIISATH IOCTAHOBKY
U peIIeHUE HAyYHO-
TEXHUYECKUX 3a1a4
CTPOMTENIBHOM OTpaciu,
BBIIIOJIHATH
9KCIIEPUMEHTAJIbHEIE
UCCIEN0BAHNUS U
MaTeMaTU4YeCcKoe
MOJICTUPOBAHHE,
aHAIIM3UPOBATh UX
pe3yJIbTaThI, OCYIIECTBIIATh
OpraHu3aI{i0 BHITOJHEHHUS
HAYYHBIX UCCIICTIOBAHUI

OIIK-11.6 CocraBiecHue

MaTeMaTH4ICeCKON MOOCIIH
MCCJIeYyeMOTO Ipoliecca

(ssBICHUS)

3HaET

OCHOBHBIC IIPUHIMIIbL IMOCTPOCHUA
MATEMAaTHYCCKUX MOI[CJIGI71 MNPUMCHUTCIIBHO K
3aJadyamM CTpOHTeHLHOﬁ MCXaHUKMH.

yMmeet
COCTaBIISITh MaTeMaTHYECKUe MOJAETH s
pelieHus 3agad  CTPOMTENBHOM MEXaHWKHU

CTEP)KHEBBIX CHCTEM, TIJIACTHH U 000JIOYEK.
BJIAJIEET

aHaIM3a M HCCIEAO0BAHUSI MaTEMaTUYECKUX
MoJeNIeH I 3a/lady CTPOUTEIbHON MEXaHWKHU
CTEP)KHEBBIX CHCTEM, TIJIACTHH U 000JIOYEK.

OIIK-11 Cnocoben
OCYIIECTBIIATH TOCTAHOBKY
U pellCHHE Hay4HO-
TEXHUYECKHUX 3a/1a4
CTPOHUTEIILHOM OTpaciy,
BBITTOJIHATH
9KCIIEPUMECHTAJIbHBIC
HCCIIEIOBAHUS U
MaTeMaTHYECKOE
MOJICJTMPOBaHHE,
aHAJIM3UPOBATh MX
pe3yIbTaThl, OCYIIECTBIISAThH
OpraHM3aIUIO BHIMOIHEHHUS
HAYYHBIX UCCIICIOBAaHUI

OIIK-11.7 Bemonxenue u
KOHTPOJIb BBITTOJTHEHUS
MaTeMaTHYECKOTO
MOJICIIUPOBAHUSA

3HaeT
IIPUHIIUIIBI, CITOCOOBI u cpeacTBa JJI
peain3aliii W IMPOBCPKU MATCMATHUCCKUX

MOJIeJIe  TPUMEHUTEIBHO K  3ajadam
CTPOUTEIBHON MEXaHHUKH.

ymeeT

BBINOJIHATh HEOOXOTUMbIE MIPOBEPKH
MIOJTyYSHHBIX pEIICHMIA; COCTaBIISAITh
KOMIIBIOTEPHBIE ~ MOJCTH  JUIsl  PCIICHHS

OCHOBHBIX 3a1a4 CTpOI/ITeJIBHOI\/’I MCXAaHUKHU H
IMPOBECPKHU ITOJTYYCHHOI'O pCIICHU .

BJIA/IEeT
aHalM3a W [POBEPKH  MaTeMaTHYECKHX
MoOJeIeH  HMPUMEHHMTEIHHO K  3amadam

CTpOHTCJ’IBHOﬁ MCXAaHHUKH.




OIIK-2 Cnocoben
MOHUMATh MTPUHIIUIIBI
paboThI COBpEMEHHBIX
UH(HOPMAIMOHHBIX
TEXHOJIOTHI U
UCIIOJIb30BATh UX IS
peleHus 3a1aq
podeCCHOHATBHOM
JESTEIIbHOCTH

OIIK-2.6 ITpumeHenue
MPUKIIATHOTO TPOrPaMMHOTO
oOecrieyeHus 1151 BBITOTHEHHS
YHUCJIEHHOTO0 MOJAEINPOBAHUS U
pacu€THOro 000CHOBAHUS
IIPOCKTHBIX PEILICHUM

3HaeT

HA3HAYCHHE U KIACCU(PUKAIUIO TPUKIATHOTO
MPOrPaMMHOTO  OOecTieueHust s  pacdera
CTPOUTENIbHBIX KOHCTPYKLHH, HUX KPaTKYIO

XapaKTEPHUCTHKY, 0COOCHHOCTH
HUCITIOJIB30BaHUA.

yMeeT

HUCITIOJIB30BATh MNPUKIAIHOC nporpaMmMHOC

oOecrieueHHUE JIs PEIICHHMS OCHOBHBIX 3ajad
pacyeTa KOHCTPYKIMN U COOPYKEHUH.

BJIA/IEET

MOJArOTOBKM M BBOJA HWCXOJHBIX JaHHBIX,
3aJaHus  PacyYETHBIX  CXEM, IPOBEIACHUS
pacyeToB, IPOCMOTPA U BBIBOJIA PE3YJIbTATOB.

OIIK-3 Cnocoben
MPUHUMATD PEIICHUS B
po(heCcCHOHATILHOM
JESATCIIBHOCTH, UCIIOJIB3Ys
TEOPETUYECKHE OCHOBBHI,
HOPMAaTHUBHO-IIPABOBYIO
0a3y, IPaKTUYECKHIA OIBIT
KaluTaJIbHOTO
CTPOHUTEIIbCTBA, a TAKIKE
3HAHHUS O COBPEMCHHOM
YPOBHE €ro pa3BUTHUS

OIIK-3.1 Ommcanne OCHOBHBIX
cBeleHnil 00 00BEKTaxX U
npoiieccax npodecCuoOHAIbHON
JIEATETLHOCTH TIOCPEICTBOM
HCIIOIL30BaHUs
npodecCHOHAIbHON
TEPMHUHOJIOTHU

3HaeT

npodeccuoHaNbHYI0 TEPMUHOJIOTHIO B 001aCTH
CTPOUTENIbCTBA; OCHOBHBIE KOHCTPYKTHBHBIC
CXeMbl 3JaHMA W  COOPYXKEHUH, THUIIBI
CTPOUTENIbHBIX KOHCTPYKIIU, BUJIBI M CBOICTBA
CTPOUTENBHBIX MaTepuasos; OCHOBHBIE
METO/IbI pacyeTa CTPOUTENbHBIX KOHCTPYKIIHA.
yMmeet

BBITIOJHATh OMHCAHUE KOHCTPYKTHUBHBIX CXEM
3/IaHUM U COOPYKEHU, OTJENbHBIX JIEMEHTOB

KOHCTPYKIUH, CBOIICTB CTPOUTENBHBIX
MaTepuasoB.

BJajJeeT

OMHCAHUA KOHCTPYKTHUBHBIX CXE€M, THIIOB
KOHCTPYKTHUBHBIX AIIEMEHTOB, CBOICTB
CTPOUTENBHBIX  MaTepuajoB; BbIOOpa W

OIMCaHUs MCIOJb3YyEMBIX METOJNOB pacyera
KOHCTPYKIUH.

OIIK-6 Cniocoben
OCYIIIECTBIIATh U
OpPraHM30BHIBATH
pa3pabOTKy MPOEKTOB
3/IaHUN U COOPYKEHUH C
Y4ETOM KOHOMHYECKHX,
9KOJIOTHYECKUX M
COILIMAJILHBIX TPEOOBAHMH 1
TpeOOBaHM
0e30IMacHOCTH, CIIOCOOEH
BBITOIHATh TEXHUKO-
9KOHOMHYECKOE
000CHOBaHHE ITPOEKTHHIX
pellIeHU 3/TaHui U
COOPYKEHHUI,
OCYIIIECTBIIATh
TEXHHYECKYIO IKCIEPTU3Y
IIPOEKTOB U aBTOPCKUI
HA/I30p 3a UX
coOJTr0IeHHEeM

OIIK-6.17 CocraBieHue
pacUE€THON CXEMBI 31aHUSI
(coopyxeHus), onpeecHue
YCIIOBHH pabOTHI AJIeMEHTa
CTPOMUTEIBHBIX KOHCTPYKIIMH
MIpY BOCTIPUATUY BHEITHUX
Harpy3ok

3HaeT

BUJIbI PACUETHBIX CXEM 3JIaHUN U COOPYKECHUM;
MIPUHLIUIBI COCTABIICHUS PACYETHBIX CXEM U UX
aHausa.

ymeer

COCTaBJISITh ~ PACUYETHBIE  CXEMBI  HECYILMX
KOHCTPYKUMU 30aHUNA U COOPYKEHUH, a TaKXKe
UX KOHCTPYKTHBHBIX D3JIEMEHTOB; BBIIIOJIHATH
KUHEMATUYECKUI aHAJIN3 PACUETHBIX CXEM.
BJIajeer

COCTaBJICHUSI PACYETHBIX CXEM Ha OCHOBE
CXeMaTu3aluy padoThl peallbHON KOHCTPYKIIUU
U €€ KOHCTPYKTHUBHBIX 3JIEMEHTOB; aHalIU3a
PaCUYETHBIX CXEM.




OIIK-6 Cnocoben
OCYIIECTBIISATD U
OpraHU30BBIBATh
pa3paboTKy MPOEKTOB
371aHUI U COOPYKEHHM C
Y4E€TOM SKOHOMUYECKHX,
SKOJIOTHYECKHUX H
COLIMATILHBIX TPEOOBAHMIA U
TpeOoBaHMIt
0€30I1aCHOCTH, CIIOCOOEH
BBITIOJIHATH TEXHUKO-
SKOHOMHUYECKOE
000CHOBaHHE MTPOEKTHBIX
pelIeHU 31TaHui 1
COOPYXEHHUI,
OCYIIIECTBIIATh
TEXHHYECKYIO IKCIICPTU3Y
IIPOEKTOB U aBTOPCKUH
HA/I30p 3a UX
COOIIOIEHUEM

OIIK-6.18 Otenka MpoYHOCTH,
JKECTKOCTU U YCTOMYMBOCTH
AJIEeMEHTa CTPOUTEIbHBIX
KOHCTPYKIMH, B T.Y. C
MCIIOJIb30BAHUEM MPUKJIIATHOTO
POrPaMMHOTO O0eCTICUeHUSs

3HaeT

OCHOBHBIE IIOJIOKEHUSI, KPUTEPUU U METOJAUKH
OLIEHKU IIPOYHOCTH, JKECTKOCTHU 51
YCTOMYMBOCTH KOHCTPYKLUN U UX DJIEMEHTOB.
yMeeT

MPUMEHSATH YCIOBUS IPOYHOCTH, )KECTKOCTH U
YCTOMYMBOCTH  MNpPU  PA3IWYHBIX  BHUOAX
HaMpsHKEHHO-1e(DOPMHUPOBAHHOTO  COCTOSIHHS
3JIEMEHTOB KOHCTPYKLHM; pelarh 3agadyu
IIPOEKTHOI'O XapakTepa C LENbI0 ONpPEACIICHUs

reoMeTpuuecKkoi  ¢GopMbl M pa3MepoB
KOHCTPYKTHUBHBIX JIEMEHTOB.
BJajeeT

pacuera KOHCTPYKIMM W HX D3JIEMEHTOB Ha
OPOYHOCTh, JKECTKOCTh M  YCTOWYMBOCTD;
IPOBEJCHHUS TPOBEPKU YCIOBHM MPOYHOCTH,
KECTKOCTU M YCTOMYUBOCTH; Toj00pa (HopMbl
U pa3MepoB KOHCTPYKTHUBHBIX SJIEMEHTOB.

OIIK-6 Cnocoben
OCYIIECTBIIATD U
OpTaHU30BBIBATH
pa3pabOTKy MPOEKTOB
3IaHUH B COOPYKEHUH C
Y4€TOM SKOHOMUYECKHUX,
9KOJIOTHUYECKUX U
COIMAIBHBIX TPEOOBAHMI U
TpeOOBaHM
0€30I1aCHOCTH, CIOCO0EH
BBITIOJTHSITh TEXHUKO-
SKOHOMHYECKOE
000CHOBaHHE MPOCKTHBIX
pellIeHU 3TaHuH U
COOPYKEHHUI,
OCYIIECTBIISATh
TEXHUYECKYIO IKCIIEPTU3Y
MIPOEKTOB M aBTOPCKUI
HAJ30p 3a UX
coOJroiIeHreM

OIIK-6.19 Iunamuueckuit
pacu€Tr CTEp)KHEBOM CUCTEMBI

3HaET

OCHOBHBIC II0JIOKCHM:A, IMPHUHIMUIIBI U MCTOAbL
peICHUA JUHAMHUYCCKUX 3aJad CTpOHTCJIBHOfI
MCXAaHUKMU, 0COOEHHOCTH pacucTra CTCPIKHCBBIX
CHUCTEM Ha JMHAMHNYCCKHC BOSI[GﬁCTBPIH.

yMmeeT
COCTaBJISATh PACUCTHBIC TUHAMUYECCKHE MOJCIIN
JUIS  CTEPXKHEBBIX  CHCTEM; BBIOMpATh
palMoHalbHBIE METOABl HMX pacyera Ha
JUHAMHUYECKHE BO3ICHCTBHS.

BJIajJIeeT

COCTaBIICHMS JUHAMHYECKMX MOJEICH H

pacucTra CTCPKHEBLIX CUCTCM Ha COOCTBEHHBIC
U BBIHY>K/JICHHBIC KOJIeOaHHsI.

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

Jannast tuciumuivHa (Moaysb) BKitodeHa B biok «lucuumnunsl, Mmoxynu» b1.0.14.04 ocHoBHOM
npodeccuonansHOM 006pa3zoBaTenbHOM mporpammbl 08.05.01 CTpouTenbCTBO YHUKABHBIX 3/IaHUN U
COOPYKEHHH U OTHOCUTCS K 00s3aTeIbHOM yacT y4eOHOro IIIaHa.

No
/o

[IpenmecTByronme JUCHUILTHHBI

KOI[ N HAMMCHOBAHUEC MHAHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

1 |Beicurag maremaTtuka

OIIK-1.4, OIIK-1.6, OIIK-1.7, OIIK
-1.8, OIIK-1.9, OIIK-1.10, OIIK-11.8

IIaCTUYHOCTH

Conporusnenne MatepuanoB. OCHOBBI TEOPUH YIIPYTOCTH U

OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK
-1.7, OIIK-2.1, OIIK-3.1, OIIK-6.17,
OIIK-6.18, OIIK-11.1, OIIK-11.6,
OIlK-11.13

3 |Teopernueckast MexaHUKa

OIIK-11.1, OIIK-11.2, OIIK-11.4,
OIIK-11.6, OIIK-11.7




WmxenepHas rpaduka

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

KommerorepHas rpaduka

OITK-2.4, OTIK-2.5, OTIK-2.8

dusuka

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

CrpourenbHbie MmaTepuaibl. YacTts 1

OIIK-3.4, OIIK-3.14, OIIK-3.15




Briciias maremaTnka

3HaTh ()YHJIAaMCHTAJIbHBIC OCHOBBI BBICIICH MaTEMAaTUKH, TUHEHHOHN areOpbl, MaTEMaTHICCKOTO
aHaJIn3a;

3HATh METOJIBI pemieHus TudPepeHIMATBHBIX YPAaBHEHUH U CUCTEM JTUHEHHBIX alreOpandecKux
YpaBHEHUM;

BJIAJICTh HAaBBIKAMHM PEIICHUS CUCTEM JIMHEHHBIX ajlreOpandyecKux ypaBHCHHM, TudGepeHIIHaTIbHOTO
Y UHTETPAJIbHOTO UCYUCIICHHUS.

Conpotusienue MatepuaaoB. OCHOBBI TEOPUH YIIPYTOCTH U MIIACTUYHOCTH

3HATh MPUHIIMIIBI U METOJIbI pacueTa OTJEIbHBIX 3JIEMEHTOB KOHCTPYKIIUI Ha MPOYHOCTb, KECTKOCTh
1 YCTOMYUBOCTb;

3HATh OCHOBHBIE MOJIOKEHHUS, IPUHIIMITBI K METO/IbI PEIICHUS 3a/1a4 TEOPUU YIIPYTrOCTU U
IJIACTUYHOCTH;

YMETb OMPENENATh YCHINS U Ae(pOopMaIi OT BHEIIHUX BO3JACUCTBUN B MPOCTHIX PaCUETHBIX
CXeMax;

BJIa/IETh HABbIKAMU MCIOJIb30BAaHUS METOOB COMPOTHUBIICHUS MAaTEPUAJIOB U TEOPUU YIIPYTOCTH IpU
pelleHny 3a7]a4 Ha IPOYHOCTb, )KECTKOCTh U YCTOMYHUBOCTD.

Teopernyeckas MexaHuKa

3HATb OCHOBHBLIC ITOJIOKCHUSA, IPUHIOUIIBI U METOAblI CTATUKHW, KWHEMATUKN U JTUHAMUKH TBCPIAOT'O
Tena;

YMETh TI0JIb30BAThCS YPABHEHUSMHU CTATUKH M IMHAMHUKH TP pacyEeTe MPOCTHIX PACUCTHBIX CXEM;

BJIQJICTh HAaBBIKAMH MCIIOJIL30BAHMS METOJIOB TEOPETUUECKON MEXaHUKH MPU PEIICHHUH HHKCHEPHBIX
3a/1a4.

WmxenepHas rpaduka
3HaTh MPABHUJIA BBHITOJIHCHUS YepTEkKEH U rpa)uKoB;
YMETh CTPOUTH PACUCTHBIC CXEMBI, SIIOPHI U I'pa(HKH.

NudopmaninoHHble TEXHOIOTUU

3HATh OCHOBHBIE MOHATHS HHPOPMATHKH, COBPEMEHHBIE CPEICTBA BHIYMCIUTEIHHON TEXHUKH;

YMETb pellaTh CUCTEMbI JIMHEWHBIX alreOpandeckuxX ypaBHEHUH C MPUMEHEHHEM MPOTrPaMMHO-
BBIYHCIIUTENbHBIX CPEICTB;

BIIa/IETh HABBIKAMU PEUICHUS MHKEHEPHBIX 33/1a4 C MMOMOIIBI0 MPUKIATHBIX IPOTpPaMM.

Kommnbsrorepnas rpaduka
BJIQJICTh HABBIKAMH MCTIOJIH30BAHUS KOMITBIOTEPHON TEXHUKU TIPH BBITIOJHEHUH IPaQUICSCKUX U
0OpPMHUTENTECKUX PadoT.

duznka

3HaTh (U3HYECKHUE ABJICHUS U 3aKOHBI, OTHOCAIINE K MEXaHHUKE Je(POPMHUPYEMOTO TBEPAOTO TEJa;
YMETh UCIOJIB30BaTh 3aKOHBI (DM3UKH MPU PEIICHUH 3a7a4 MEXaHUKH TBEPIOTO Tea;

BJIAJIETh OCHOBAMHU HAYYHOTO MOAXO0/1a K SIBICHUSIM U TIpolleccaM MaTepUaIbHOTO MUpA.

CrpoutenbHble MaTepuansl. Hacts |

3HaTh OCHOBHBIE CBOMCTBA CTPOUTEIBHBIX MATEPUAJIOB, UCIIOJIb3yEMBIX JIJI HECYIIIMX KOHCTPYKIU;

YMETb IPUMEHSThH 3HAHUS O CBOICTBaX MaTepUasoB MPHU BbIOOpE MX (HU3HKO-MEXaHUUYECKUX
XapaKTEPUCTHUK YIS pacyeTa HECYIINX KOHCTPYKIIUHI 3JaHUN U COOPYKEHHM.

BJIAZIETh OCHOBAMH MEXAHUYECKUX UCIBITAHUN 3JIEMEHTOB KOHCTPYKIIUH.

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromue TUCIUIIIIMHBI
/1 JIOCTHIKEHHUS KOMITETEHIINHA

1 |Henunelinble 3a1a4u CTPOUTEIBLHON MEXAHUKH IIKC-1.4, [IKC-1.6




Teopus pacyeTa Ha JUHAMUYECKUE U CEHCMUYECKHE

2 N I[IKC-1.4, IIKC-1.6
BO3IEHCTBUI
3 I/IH(bOpMaI_[I/IE)HHI:Ie TEXHOJIOTMH pacyeTa CTPOUTEIbHBIX TTKC-1.3, TIK(LD)-1.1, TTK(I])-1.3
KOHCTPYKITUH
OIIK-3.10, OIIK-3.11, OIIK-3.14,
OIIK-4.7, OIIK-6.5, OIIK-6.8, OIIK-
4 o6 N N 6.10, OIIK-6.15, OIIK-6.17, OIIK-
CJIeIOBAHME, UCTIBITAHUE 3/IaHUM U COOPYKEHU I 6.18. OIK-11.1. OITK-11.2. OTTK-
11.4, OIIK-11.6, OIIK-11.9, OIIK-
11.11
OIIK-3.6, OIIK-11.1, OIIK-11.2,
OIIK-11.3, OIIK-11.4, OIIK-11.5,
5 | OCHOBBI Hay4YHBIX UCCIICIOBAHUM 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
Crenuxkypc 1o poeKTUPOBAHUIO KEIEe300€TOHHBIX 1 KAMEHHBIX IIKC-1.3, ITKC-1.6, ITKC-4.1, ITKC-
6 KOHST yp o p p 4.2, TIKC-4.3, TIK(LT)-1.2, TIK(LT)-
by 1.4, IK(1D)-1.5
7 | Hayuno-uccienoBaTenbckasi pabora [TIKC-4.1, [IKC-4.2, [IKC-4.3
8 | KoncTpyupoBanue HeCylux xelne300eTOHHBIX CHCTEM

4. O0beM TUCHHUILUIHHBI (MOYJISA) B 3a4€THBIX eIHHULAX ¢ YKA3aHHEM KOJMYECTBA aKaJJeMHYeCKUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuXxcs ¢ npemnojaaBaresieM (o BUAaM y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
U3 Hux gacel Ha
. Bcero
Bupn yueOHOIt paboTh MIPAaKTUYECKYIO
Hacos MOATOTOBKY 5 6 7

KontakTHas padoTa 224 64 80 80
Jlexmonnsie 3ansarus (JIek) 96 0 32 32 32
Jlaboparopusie 3ansaTuHs (J1ad) 4 0 2 2
[Ipaktuueckue 3ausatus (I[Ip) 124 0 30 46 48
HWHast koHTaKTHasi paboTa, B TOM YHCJIE: 475 1,05 1,85 1,85
KOHCYJIbTAIIUU 110 KYypCOBOU paboTe (IPOeKTY),
KOHTpOJIbHBIM pabotam (PI'P) 2 0.4 0.8 0.8
KOHTaKTHas paboTa Ha aTTeCTalMIO (CaJa 3a4era,
3a4eTa ¢ OICHKOM; 3alIiTa KypCOBOU PabOTHI 2 0,4 0,8 0,8
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIHIO B CECCHIO
(kKoHCYIBbTAIUS TIEPE SK3aMEHOM U cliaua 0.75 0,25 0,25 0,25
Yacel Ha KOHTPOJIb 62,25 8,75 26,75 26,75
CamocTositesbHast pagora (CP) 213 34,2 107,4 71,4
O06mast Tpya0eMKOCTh TUCHUIIIMHBI (MOTYJINA)

yacel:| 504 108 216 180

3a4YeTHbIEC eANHHULIDI: 14 3 6 5

5. Copep:kanme IMCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHUueM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BH/I0B Y4eOHBIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIS)




KonrakTtHas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o HWHJIUKATOP
= a
Ne Pasneinsl IUCIUIUIMHEI § JICKIHH 113 P CP Beero, JIIOCTHXKEHHU
8 W3 HUX N3 HUX N3 HUX Hac. a1
Ha Ha Ha KOMIICTCHIL
BCETO TpaKTH- BCETO TpaKTH- BCETO TpaKTH- un
YECKYIO YECKYI0 YECKYI0
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Pacuer crarnuecku
OTPEICTUMBIX CTEPIKHEBBIX
CUCTEM Ha HEMOABMKHYIO
HarpysKy
OIIK-1.2,
PacueTHbIe cXEMBI OIIK-3.1,
1.1. | coopyxeHuH, Ux 51 2 0,5 2,5 OIIK-
KHHEMaTHYECKHUI aHaIn3 6.17,
OIlK-11.1
OIIK-1.2,
OIIK-1.5,
12, MHorormnpoJieTHble apHUPHO- 5| 2 4 5 11 OIlK-3.1,
KOHCOJIbHBIC OaIK1 OIIK-
6.17,
OIlK-11.1
OIlK-1.2,
OIIK-1.5,
MHOTroAMCKOBBIE CTEPKHEBBIE OIIK-1.7,
1.3. | cucremsl. TpexmmapHupHBIE 5 6 6 5 17 OIlK-3.1,
paMBbl ¥ apKu OIlIK-
6.17,
OIlK-11.1
OIlK-1.2,
OIIK-1.5,
CraTuyecku onpeneumbie OIIK-1.6,
14. 5| 4 4 5 13 OIlK-3.1,
Iockue hepmbl OIK-
6.17,
OIlK-11.1
2. |2 pa3nmen. Pacuer cratnuecku
OTIPEICITUMBIX CTEPKHEBBIX
CHCTEM Ha TIOJIBIKHYIO
Harpy3Ky
OIlK-1.2,
. OIIK-1.5,
JluHNY BIUSHUS peakuil u OITK-1.6
2.1. | BHYTpEeHHUX yCUIIUH B Oamkax 5| 4 4 2 10 OIK- ’
U paMax 6.17,
OIlK-1.7




Onpenenenne peakuuii u

OIIK-1.2,

2.2. | BHYTpEHHUX YCHUJIUH TIO 3 7 OITK-3.1
JIUHUSIM BIIASTHHST
23 JIMHWM BIUSIHUST yCUITUN B 2 6 OIlK-1.2,
" | cTepxHIX MIOCKHUX (hepM OIIK-1.6
3. |3 pasnmen. Onpenenenue
MepeMeNIeHUH B CTATHYECKU
OTPEICTUMBIX CTEPIKHEBBIX
cUCTEMax
OIIK-1.2,
OCHOBHBIE TIPUHITUIIBI u OIK-1.4
TEOPEMbI CTPOUTEIILHON
3.1 Mexanuku. opmyna 2 8 835:1?’
Makcaemia-Mopa OIK-6.17
. OIIK-1.2,
Ormpezenenue nepeMenieHuii B OIIK-
3.2. | bajkax u paMmax OT CHJIOBOM 8 18 6.17
HArpY3KH OTIK-1.7
Onpenenenne nepeMenieHuii OT OIIK-1.2,
3.3. | TeMIiepaTypHOI0 BO3JICHCTBUS 1,7 57 | OIIK-1.4,
U OT OCaJKH OIIOp OIIK-1.5
4. |4 pa3nen. lnas kKOHTaKTHas
pabora
4.1. | Inas xoHTaKTHas pabota 0,8 OIlK-1.2
5. |5 pasznmen. Kontpomns
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIIK-
1.10,
OIIK-3.1,
5.1. | 3auer ¢ oreHKOMH 9 OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7
6. |6 pazmen. Pacuet cratudecku
HEONPEICITUMBIX CTEPKHEBBIX
CHUCTEM METOJIOM CHJI
OIIK-1.2,
CraTH4ecKu HeOopeIeTMMbIe OTNK-1.5
6.1. | cucteMsl, uX cBoicTBa. Mnes 2 4 OITK-3 1'

METO/1a CUII

OIIK-11.6




OIIK-1.2,

Pacuer cratnuecku Ogﬁi}j
6.2 HeonpezerEHme pam MC”I;OI[OM 3 34 16 6.17,
CHJI Ha IEWCTBUE CUIIOBOH OIK-
Harpy3Ku 111,
OIIK-11.7
OIlK-1.2,
Pacuet pam meTogom cui Ha OIK-1.4,
. OIIK-1.7,
6.3. | TeMIiepaTypHOE BO3JICHCTBUE U 6 12 20 OIK-
0CaJIKy O1op 6.17,
OIlK-11.1
Pacuyer cratnuecku OIIK-1.2,
6.4 | HEOTIPE/ICTHMBIX bepm u 2 4 8 OIIK-1.7,
" | mpocTpaHCTBEHHBIX pam OIIK-3.1,
METOIOM CHJI OIIK-6.17
717 pazzen. Pacuer cTepKHEBBIX
CHUCTEM METOJIOM IepeMeIIeHU
B KaHOHHYECKOU opme
Hnest meTona repemMerieHuin. OIK-1.2
OcHoBHas cucTeMa 1 iy
[ KaHOHWYECKUE YPABHECHUS 2 4 8IITIII(<-_]:!-15€,5
METO/Ia NEPEMEIICHU I '
OIIK-1.2,
OIIK-1.5,
Pacuer pam meTogom Ogﬁi}_’?’
7.2. | mepeMenieHuii Ha JIeUCTBHE 10 22 36 6.17
CWJIOBOU HArpy3KH OIK-
11.1,
OIIK-11.7
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
Pacuet pam meTogom Oglﬁ-}t?,
73 MepeMeIeHU I Ha 4 4 10 6.17
"' | TemmniepaTypHO€ BO3JIEUCTBUE U Oi_IK’-
0CaJIKy OIop 111,
OIIK-
11.6,
OIIK-11.7
OIIK-1.2,
VYrpouieHus npu pacuere pam OTIK-
7.4. | METOIOM TIEpEeMEIIICHUH. 2 2 6 6.17

Pacuer npocTpaHCTBEHHBIX paM

OIIK-11.1




8. |8 pazmen. Marpuunbie Gpopmbl
pacuera CTepKHEBBIX CHCTEM B
MepeMeneHUSIX
OIIK-1.2,
OIlK-1.7,
81, Marpuunas (buopMa MeToaa 17.4| 254 OIlK-3.1,
MepeMeICHUI OIIK-
6.17,
OIIK-11.6
OIIK-1.2,
OIlK-1.7,
OIIK-2.6,
OIlK-3.1,
OcHOBBI pacueTa CTEP>KHEBBIX OIIK-
8.2. | cucTteM METOIOM KOHEUHBIX 6 14 6.17,
JJIEMEHTOB OIIK-
11.1,
OIIK-
11.6,
OIlK-11.7
9. |9 pa3znmen. CMemaHHbII METOJ
pacuera CTaTUYeCKU
HEOMpeAeTUMBIX PaM
OIlK-1.2,
OIIK-1.5,
WNnes cMemanHOro MeToaa. OIIK-
9.1. | Berbop OCHOBHO# CHCTEMBI H 2 6 6.17,
KaHOHMYECKUE YPAaBHECHUS OIlIK-
11.1,
OIIK-11.6
OIlK-1.2,
OIIK-1.7,
Pacuer pam cmemanHbIM OIIK-
9.2. | MeTOOM Ha JEHCTBUE CUIOBOI 2 8 6.17,
Harpysku OIIK-
11.1,
OIIK-11.6
10. |10 pa3nen. IHas KOHTakTHas
paborta
10.1 | Yinas konrakTHAs paborta 1,6 | OIIK-1.2
11. | 11 pa3nen. Konrpons




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 pazaen. OCHOBBI AMHAMUKHU
COOPYKEHU M

12.1.

CB0OOIHBIC U BHIHYK/ICHHBIC
KOJIe0aHUs CUCTEM C OJHOMN
CTENEHBIO CBOOOIBI

14

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

12.2.

CBOOO/IHBIEC U BBIHYK/ICHHBIC
KOJIEOAHMS CUCTEM C
HECKOJIBKMMHU CTEIIEHIMHU
CBOOOIBI

12

24

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




12.3.

YnpouieHus npu pereHuu
3a/1a4 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. OCHOBBI
YCTOMUYHUBOCTU COOPYKEHUIN

13.1.

OCHOBHBIE ITOHATHS.
CraTnueckui METOJ1 pacyeTa
Ha YCTOWYUBOCTD

10

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

13.2.

Pacuer pam Ha yCTOHYHMBOCTH B
dbopMme MeToza nepemenieHni

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.

JInHaMUYecKuii 1
SHEPTETUUECKUIN METOIbI
pacyera Ha YCTOMYHUBOCTh

OIIK-1.2,
OIIK-1.4,
OIIK-1.5

14.

14 paznen. OCHOBHBIE TOHATUS
TEOPHH M3ruoda IJIaCTHH,
METOJIbI UX pacyeTa

14.1.

OO61re noI0KeHus.
Paszpemaromue ypaBHeHHs
U3rnda TOHKUX IUIACTHH

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




14.2.

ITocTanoBku n MCTOABI
pE€UICHUA 3ada4 n3ruda
IIJ1aCTUH

20

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

14.3.

Pacuer it MeToioM
KOHEYHBIX DJIEMEHTOB

9,4

17,4

OIIK-1.2,
OIIK-1.7,
OIIK-
1.10,
OIIK-2.6,
OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.7,
OIIK-
11.13,
OIIK-
11.14

15.

15 pazaen. OCHOBHBIE TOHATHS
TEOPHH 000JIOUEK, MOJICIIH 1
METO/Ibl UX pacueTa

15.1.

OO011re mOJ0KEHHUS O pacyeTe
TOHKHX 000m0uek. YacTHbIe
TEOPUHU PacyeTa TOHKUX
000JI0UEK

OIIK-1.2,
OIIK-1.4,
OIIK-3.1

15.2.

PacyeT TOHKHX TOJOTHX
ob6onouek. OOIIME CBEIECHHUS O
YHUCIIEHHBIX METOJaX pacueTa
00oI0U€eK

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

15.3.

HpI/IMCHCHI/IC METOJa KOHCUYHBIX
9JICMCHTOB K pacucTy 000J104YeK

12

20

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




16.

16 paznen. Has koHTaKTHas
pabota

16.1.

WNHas konTakTHas pabora

1,6

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

17.

17 paznen. Koutposb

17.1.

DK3aMeH

27

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-
111,
OIIK-
11.6,
OIIK-
11.7,
OIIK-
11.13,
OIIK-
11.14




5.1. JIexuun

No | HaumeHnoBaHue pazzaena o
. HaumenoBanue u kpaTkoe coJep:kaHue JIEKIUi
pasn U TeMBbI JIEKIUI
Bgegenue B nucuumuinHy. PacueTHast cxema coOpy:KeHHUS U €€
KMHEMATUYECKHUI aHaIU3
[TpenMert u 3a1auu CTPOUTEIBHON MeXaHUKU. OCHOBHBIE IOHSTHS U
npuUHLMIBL. PacueTHast cxema coopyKeHHUs U €€ 3J1eMEHThI. TpeboBaHus K
Pacuernbre CXCMBL | pacueTHOM cxeMe U KpUTepHH BbIOOpa. CBSA3M U Y3JIbl PACYETHBIX CXEM.
1 COOpYKCHUHU, UX Bupsl Harpy3ok u BosaeicTeuil. Kiaccu(ukanys pacueTHBIX CXEM.
KHHCMATHICCKUA Kunemarnueckuii ananu3 pacyeTHbIX cxeM. CTeneHb cBOOOIBI CHCTEMBI.
aHaJns3 Heob6xo1uMoe U J0CTaTOYHOE YCIIOBUE FE€OMETPHUECKOM
HeuszMeHsseMocTH. [IpaBuiia reoMeTpuyecK HEM3MEHAEMOTO COESIMHEHMS
JIICKOB MEXy COOOW M ¢ OCHOBaHHEM. MTHOBEHHO U3MEHSIEMbIE
CUCTEMBI.
MHoromnposieTHbIE HIAPHUPHO-KOHCOJIbHBIE OATKH
MmuoronponerHbie O6mue ceeaenus. Kunemarnueckuit ananms. [loctpoeHune mostaxHoi
2 | WAPHUPHO-KOHCOMNBHBIE | oy oy Omnpenenenue OMOPHBIX peaklnid, BHYTPEHHHUX CHJI U IIOCTPOCHUE
OayKu STIop.
OaHOIUCKOBBIE U MHOTOJIMCKOBBIE CUCTEMBI. TpexIapHUpHbIE paMbl U
apku. CUCTeMBI C 3aMKHYTBIM KOHTYPOM
OOHOIUCKOBBIE U ABYXAUCKOBBIE 0€3pacOpHbIE PACUETHBIE CXEMBI.
MHOIOMCKOBBIE TpexiapHupHbIe (pacrnopHbie) pacueTHbie cxembl. OnpesenieHne peakiuii
3 | cTepkHeBbic creTeMbr. B TPEXIIIAPHUPHBIX pamMax MpH MPOU3BOJIBHBIX HArpy3Ke U PacloI0KEHUU
TpexiapHupHble pams | ONIOP. Kiaccuukaimst 1 OCHOBHBIE 37IeMEHTBI apoK. lopsiok
¥ apKH OTpezieNIieHuUs] PEaKINi U YCUITUI B CEUEHUSX TPEXIIAPHUPHON apKH.
[TonsiTve 0 palMOHATFHOM OYEPTAHUU OCH apKu. Pambl ¢ 3aMKHYTBHIM
KOHTYpoM. CIIoCOOBI paCKpBITUSI 3aMKHYTOT'O KOHTYpa U OIpe/ieJICHIe
peaxiuii BO BHYTPEHHUX CBS35X.
[Tnockue dhepmbl. CriocoOBI ONPEACIICHNs YCUITUN B CTEPIKHSIX IITOCKUX
bepm
Crarudecku ITnockue pepmbl. O6pa3oBanye (pepM U YCIOBHE HX T€OMETPHUECKOIT
4 | OmpeneNMMBIC MIOCKHE | yoysyengemoctr. Knaccudurarms GepM. AHATHTHYECKOE ONpeeeH e
bepmbl ycunuil B cTepxkHIX pepm. Criocod BbIpe3aHUsl Y3JI0B U CITOCOO CKBO3HBIX
cedeHuil. ['padmueckuii criocob onpeneneHus: yCuami.
JInHuy BIVSHYS peaKkUUil U BHYTPEHHUX YCUIINN B IIPOCTBIX U
MHOTOMPOJIETHBIX OaNKax
HHHVHH BINAHIA [TonsiTvie 0 MMHUY BIUSHUS. JIMHUM BIUSHUS peakUi U yCUIMM B Oanke
5 | PCaKiMh 1 BHYTPCHHUX | ya 1pyx omopax u B KOHCONBHOM Gaske. [IpHHIUITE MOCTPOEHHUS JTHHUM
yenmui B Gankax 0 | pyyanyg g HIApHUPHO-KOHCONIbHBIX Oankax. [lepenada nuHuM BIUSHUS 1O
pamax ModTaXXHOU cxeme. KnneMarnueckuii criocod mocTpoeHUs JIMHUMA
BIUSHUS. JIMHUY BIWSHUS B TPEXIIAPHUPHBIX CUCTEMAX.
Omnpenenenne peakuii 1 BHYTPEHHUX YCUIJIMH 110 JIMHUSAM BIUSHUS OT
HEIOABUKHON Harpy3Kku
Onpenenenne peaknuii | ONpeeneHne peakiunii 1 yCUINii OT HEMOABIXHOM HArPY3KH C IOMOIIBIO
6 ¥ BHYTPEHHHUX yCUITHIA TMHAN BausHUS. OnpeaeneHne peakuuii U yCUIIMA OT CUCTEMBI
IO JIMHHSIM BIUSHUS | TOJABYIKHBIX TPY30B IO JIHHUSAM BIUsHUS. ONpeeieHre MOT0KESHHS
KPUTHYECKOI0 Tpy3a HaJl BEPIIUHOMN JTuHUY BiusiHuA. [Tonstue 00
00BEMITIOIINX DIIOPAX.
_ | JIluHMM BOusHUS ycunmii B MPOCTHIX TUIOCKUX depMax
Jlarmn BIMARMS YCUIMH | O o6ennocTn MOCTPOCHUS JTMHUM BIUSHUS B pepmax. JInHuM BIusHUS
! B CTCPKHAX IUIOCKHX | oy y3moBoit mepeaue Harpy3ku. BeTBr TMHUN BIUAHUS B hepMe.
bepm [TocTpoeHue MHHMIA BIUSHUS YCUIHH B CTEPIKHAX MPOCTHIX PepM.
8 | OcuoBHble npuHIus! 1 | OCHOBHBIC PHHIIUIILI K TEOPEMbI CTPOUTENLHOMH MeXaHHKH. DopMmyIta




TEOPEMBI CTPOUTETLHOU
Mexanuku. opmyna
Makcgemna-Mopa

Makcsemia-Mopa

O6mue nonosxeHus. OCHOBHBIE IPUHITUITBI CTPOUTEIEHON MEXaHHUKH.
Pa6ora BHemHuxX cui. [lorennuanbHast sHeprus aeopmarnyu. OCHOBHBIC
TeopeMbl cTpouTenbHor Mexanuku. @opmyna Makcsenna-Mopa u ee BUa
JUISL Pa3JIMYHBIX PACYETHBIX CXeM. EAMHUYHOE U TPy30BO€E COCTOSIHUA.

Omnpenenenne TMHEHHBIX U YIIIOBBIX MepeMeleHUI B OajaKkax U pamax oT

OmnpeneneHue CUJIOBOM Harpy3ku
9 nepeMeneHuii B 6ankax | ONpenencHue TMHEHHBIX U YITIOBBIX [EPEMEIICHHU, BBI3BAHHBIX CHUIIOBOM
¥ paMax OT CHJIOBOIA Harpy3koil. Beruucnenue narerpanoB Makcpeiuia-Mopa ¢ moMOIIbI0
HaArpy3Ku "mepemuoxkerus" smrop. [IpaBuno Bepemaruna, hpopmyna Cumrncona,
dbopmyIa Tparenni.
OnpeneneHue nepeMenieHnii 0T TeMIIepaTypPHOTO BO3ICHCTBUS U OT
Onpez[eneHI:Ie OCAKH OTIOp
TICpEMCIICHIH OT OmnpezieeHNe epeMeIIeHIH OT TEIIOBOTO BO3ACHCTBHS (M3MEHEHHE
10 TeMICpaTypHOro temnepaTypsl). OnpeaeneHnue nepeMenieHnii, BbI3BAaHHBIX HEPAaBHOMEPHOMH
BOSACUCTBUA M OT | ¢4 nKk0it OMOP M HETOUHOCTHIO M3TOTOBICHHUS YIEMEHTOB.
OCaJIKH OIOp
CTaTu4ecKu CraTrnyecku HeonpeaeIMMbIE CUCTEMBI, UX CBOMCTBA. Mmes meTona cui
13 HeOIIpe/IeITIMbIe CBolicTBa CTaTUYECKHU HEOMpeaeIuMbIX cucTeM. CTeleHb CTaTHYeCKOM
CHUCTEMBI, UX CBOMICTBA. HGOHpeIleJIéHHOCTI/I. HZIGH METOoaa CUull. OcHoBHas cucTeMa U
Nnest metoa cui KaHOHMYCCKHEC YPAaBHCHUA MCTOAA CUJIL.
Pacder craTuyecku HEONPEACIMMBIX MNIOCKUX paM METOAOM CHJI Ha
JICUCTBUE CUJIOBOM HArpy3Ku
Pacuer cratuyecku Kanonnueckue ypaBHEHHSI METOJIa CUJI IIPU pacyeTe Ha CUIIOBYIO
HEONPCACIMMBIX PaM | yarpysky. Onpenenenne kod3GGUINEHTOB H cBOOOAHBIX wieHOB. [Topsanok
14 MCTOZIOM CHT Ha pacyera METOJIOM CHJI. YUeT CUMMETPHUH MPU pacyeTe METOJIOM CHII.
ACHUCTBHE CHII0BOU Onpenenenus NepeMeIeHuH B CTATUYECKU HEOPEISTIUMbIX CUCTEMAX C
Harpysku HCIIOJIb30BAHUEM CTATUUYECKHU OMPEACIMMON OCHOBHOM CUCTEMBI METO/1a
CHUJL.
Pacder pam MeTO0M CHJI HA TEMIIEPATYPHOE BO3JACHCTBHUE U OCAIKY OIOP
Pacyer pam METOAOM | ¢oGennoctH pacyera CTaTU4E€CKU HEOMPEIeTUMbIX CUCTEM METOOM CHUJI
15 | CHIHA TCMICPATYPHOC |4, remmeparypHOE Bo3meiicTBre. Onpeenenye cBOOOIHEIX YICHOB
BOSACUCTBUC U OCANKY | yapgonnueckux ypaBHeHMiT. OCOOEHHOCTH pacyeTa METOIOM CHII Ha
onop HEPaBHOMEPHYIO OCaJKY OMOp U Ha HETOYHOCTh U3TOTOBJICHUS.
Pacuet cTaTmdeckn HeonpeaeIuMBbIX (hepM U TPOCTPAHCTBEHHBIX paM
Pacuer cratnuecku MCETOJOM CHJI
16 |HeonpenemmbIx depm u | CTENEHb CTATHYECKON HEONPEIEIMMOCTU (PepM U POCTPAHCTBEHHBIX
IPOCTPAHCTBEHHBIX paM | PaM. BHIOOp OCHOBHOM CHCTEMBI M COCTABIICHHE KAHOHMYECKHX
METOJIOM CHJI ypaBHeHUH. OcoOeHHOCTH pacueTa (pepM U MPOCTPAHCTBEHHBIX Pam
METOJIOM CHJI.
Wnest meTona nepemeniennii. OCHOBHas cUCTeMa U KAHOHUYECKHUE
ypaBHEHUS METO/1a MepeMeIIeHUM
Ynen Merola CreneHb KHHEMaTHYECKOW HeompeaeanuMocTu. OnpenesaeHrue yCUianu 1mo
[EPEMCILICHIH. W3BECTHBIM mepemenieHusM. Maes metona nepemernienuit. OCHOBHas
17 OcHoBHAS CHCTEMA M | ¢pyerena 1 KaHOHHYECKHE ypaBHEHHS METO/Ia TIepEMEIICHUH.
KaHOHMHCCKHE Omnpenenenust K03(H(GUIIMEHTOB U CBOOOTHBIX YICHOB.
YPpaBHCHHA METONA [TocnenoBaTenbHOCTh pacyeTa METO0M TepeMenieHuii. CpaBHEeHHE
[EPEMCILICHIH METOJIOB CUJI U nepemenieHuii. [IpenmyiiecTBa U HEIOCTaTKU METO1a
[epEMEIICHUN.
Pacuer pam MeTO10M TIepeMENICHU Ha AEHCTBUE CUIIOBON HArpy3Ku
Pacuer pam METOAOM | [Topsimok pacdera paM METOAOM IepeMeleHuii. OCHOBHAs CHCTeMa
18 TICpeMCIIICHNH Ha MeTO/Ia TepeMeIeHU /I pacdyeTa IiIockoi paMbl. CocTaBieHue

JNIEUCTBUE CHIIOBOU
Harpy3Ku

CHCTEMBbl KAHOHUYECKHX ypaBHeHUH. OnpeneneHne KodQpGUIUEeHTOB U
cBOOOHBIX wiIeHOB. [TocTpoeHue smop ycuiinii B 3alaHHON CHCTEME.




IIposepku pewenus. [Ipumepsl pacyera paMm METOLOM IEPEMELLIEHUMN.

Pacder pam meTogom
nepeMeIeHu Ha

Pacder pam MmeToa0M nepeMeEIEHH Ha TEMITIEPATYPHOE BO3ACHCTBHUE U
0CaJIKy OIop
Pacyer miockux pam MeTOJIOM MepeMENIeHUN Ha TeMIlepaTypHoe

19 TeMIIepaTypHOE BO3jeicTBUE. Pacuer MmiIockux paMm METOJA0M MepeMENICHU Ha AEHCTBUE
BO3JIEHCTBHE M 0cafKy |HEPaBHOMEPHOI ocaaku onop. OCOOEHHOCTH KAaHOHHYECKHX yPaBHCHUH U
orop MOCTPOEHUS S0P U3THOAIOIINX MOMEHTOB B OCHOBHOM U 3aJIaHHOM
CHUCTEMax.
Hcnonb30BaHMEe CUMMETPUH PacUYEeTHBIX cXeM. OCOOCHHOCTH pacyeTa
VpomeHus mpu MIPOCTPAHCTBEHHBIX paM METOIOM IEepEeMEIICHUN
o0 | Pacuere pam Metozom PacueT pam MeTO10M MEpEMEIICHHU ¢ YI€TOM CUMMETpUH. | pynmupoBka
nepeMenienuii. Pacuer |HEM3BECTHBIX U Pa3loKeHHE HArPY3KH. CTENCHb KWHEMATHYECKOH
MIPOCTPAHCTBEHHBIX paM HEOMMPCACIIMMOCTHU IIPOCTPAaHCTBEHHBIX paM. OcHOBHas CHCTEMA.
Oco0eHHOCTH OTIpeIeNICHNs] YCUIIMI B OCHOBHOM U 3aJTaHHON CHCTEME.
Martpuunas ¢popma MeToa nepemerieHuii. [Ipsmon MeTo )KeCTKOCTH
Merton nepemenieHuii B popme IpsiMOro METO/1a KECTKOCTH. THUITOBOM
CTEP)KEHb M3ru0aeMOM CTEPKHEBOM CUCTEMBI (IIJIOCKOM paMbl). Martpuiia
21 Marpunast popma _ | KecTKOCTH U BEKTOpP HArpy3KH Ui U3TU0AEMOro IIOCKOTO CTEPHKHSI.
MCTONa MCPEMCIICHIN | \ fa 1112 MHIGKCOB U COCTABICHNE MATPUYHBIX YPABHEHMH [UIS CHCTEMBI
n3rubaeMbIx creprkHei. OOImMiA aIropuT™ pacdera paMm B MaTPUYHOU
dbopwme.
OCHOBHBIE TIOJIOKEHHS. MaTpHUIIBl )KECTKOCTH CTEPIKHEBBIX KOHEYHBIX
a1eMeHTOB. OOIINIA aITOPUTM CTATHYSCKOTO pacueTa METOJ0M KOHEUHBIX
3JIEMEHTOB
OCHOBHBIE TIOJIOKCHUS, BUBI U (DOPMBI, TOCTOMHCTBA M HEIOCTATKH
METO/1a KOHEUHBIX 3JIEMEHTOB. KOHEUHBIC 2JIEMEHTHI U
anmpokcuMupyromue GyHkiuuu (GyHkuua Gopmbl). TOYHOCTS,
OcHoBbI pacuera YCTOHUMBOCTb U CXOAUMOCTH pemieHus. CTeneny cBoOO bl sl MIOCKOTO
99 | CTCPKHEBBIX CHCTCM |y ppocTpaHcTBEHHOTO 21eMeHTa. MaTpHIb 5KECTKOCTH JUIS CTEPKHEBBIX
METONOM KOHCIHBIX | yjjeMenTOB ¢ pa3sHBIMK CTENEeHAMH cBOOObl. OCHOBHBIE COOTHOLICHUS IS
SJIEMCHTOB KOHEYHOI'0 DJIEMEHTA U3rH0aeMoro crepkus. PopMUpoBaHKE II00ATBHON
MaTpPHIbI )KECTKOCTUA U BEKTOpPA HATPY3KH JJI CTEPKHEBON CUCTEMBI.
VY4er 3a1aHHBIX TPaHUYHBIX yclI0BUH. CUCTeMa pa3pelaronux
ypaBHEHUH U ee pemienne. OnpeseneHne BHyTPEHHUX YCUITUH B
CTEP>)KHEBOM 3JieMeHTe. OOIINil AITOPUTM CTaTUYECKOTO pacyeTa METOIOM
KOHEUYHBIX 3JIEMEHTOB.
Wiest cMEImaHHOTO Wnest cmemannoro metona. Bei6op 0CHOBHOM CHCTEMBI 1 KAHOHUYECKHE
Meronaa. Beibop YpaBHCHUA
23 OCHOBHOM CHUCTEMBI U CMenranubIi MCTO/ pacu€Ta CTATUYCCKU HCOIMMPCACITIUMBIX CUCTEM. H}]eﬂ
KaHOHUYECKHUE cMemanHoro Metojia. OCHOBHAS CHCTEMa U KaHOHUYECKHUE YpaBHCHUA
ypaBHEHHs cMerianHoro metona. [Topsaok pacuera cMEIIaHHBIM METOIOM.
Pacuer pam cMemIaHHBIM METOI0OM Ha JEHUCTBHE CHIIOBOM HArpy3KH
[IpuMeHneHne cMemanHOTO METO/1a K pacueTy IIOCKHUX U
Pacuder paM CMEIIaHHBIM | TPOCTPAHCTBEHHBIX PaM. Br160op ocHOBHOII cucTembl. CocTaBiieHne
24 | Meron0M Ha neiicTBre |KaHOHMYECKHMX ypaBHEHHH. CroCOOBI BHIYMCIEHU KOO(P(OUIUEHTOB U
CHJIOBOH HArPy3KH CBOOOJTHBIX YJICHOB KaHOHWYECKUX ypaBHEeHHI. [locTpoeHune
PE3YIBTUPYIOMINX IIOP BHYTPEHHUX ycrinid. [ledopmarimornHas u
CTaTUYECKas MMPOBEPKHU.
OcHOBHBIE IOHATUS TUHAMHUKHU cOOpykeHui. CBOOOTHBIC U
CaoboHbIe 1 BBIHYJKJICHHBIE KOJICOAHHS CHCTEM C OJTHOM CTEICHBIO CBOOOIBI
BBIHYKJICHHBIC OCHOBHbIE IOHATHS U IPEIMET U3YUYEHUsI TUHAMUKHU COOPYKEeHUU. Buibl
27 KOJIe0aHUs CHCTEM C

OJJHOM CTENEHBLIO
cBOOOBI

JUHAMUYECKHUX Harpy30K. YpaBHEHHs JUHAMUKU. CTereHu cBOOOIbI Macc
cucteMbl. CBOOO/IHBIE KOJIEOAHHUSI CHCTEM C OJTHOM CTETIEHBIO CBOOO/IBI.
JuddepennmanbHoe ypaBHeHHE CBOOOIHBIX KOJICOAHUH U €ro perieHue.




OcHOBHBIE XapaKTEPUCTUKHN CBOOOIHBIX KoyieOaHuii. OnpenencHue
KPYTOBOM 4acTOTHI CBOOOAHBIX HE3aTyXaloLNX Kojebanuil. 3aTyxaromniue
Kosiebanus. Jlorapupmuueckuit 1eKpEeMEHT 3aTyXaHusl.

CBoOOHbIE U

CBOOOIHBIE U BBIHYK/ICHHbIE KOJICOAHUS CUCTEM C HECKOIbKUMU
CTETEHSIMH CBOOO/IbI

Cucrema ypaBHEHUI CBOOOIHBIX KOJIEOAHUI CUCTEMBI C HECKOJIBKUMU
cTeneHsiMu cBoOo bl BekoBoe ypaBHeHue. Boruncnenue yactor u popm

BEIHY)KIICHHBIC CBOOOJIHBIX KOJIeOaHuM. [ TaBHBIC (hOPMBI KOJIEOAHUN U UX
28 KonebaHus CHCTEM ¢ opToroHanbHOCTh. JuddepeHnnanbabie ypaBHEHUS BRIHYKIEHHBIX
HECKOJILKMMU Kosie0aHui Npy BUOPALIMOHHON HArpy3Ke U UX pelieHue Mpu
CTEICHAMH CBOOOBI yCTaHOBUBIIUXCS KojeOanusax. KaHoHnyeckue ypaBHEHHUs! ISl aMILITUTY/]
MHEPUUOHHBIX cuil. OnpeneneHne aMILTUTY] IMHAMUYeCKUX YCUIIUN TIpU
JIEHCTBUM BUOPAIIMOHHON HArpy3KH.
Hcnonp30BaHrne CUMMETPUH B 3a7a4ax TuHaMuKkd. [[pubmmkeHHbIe
CIIOCOOBI OTPEICTICHHUS YaCTOT
Paznoxxenne cBOOOIHBIX KOJEOAHN HA CHMMETPUYHYIO U
Ynporuenus npu KOCOCUMMETPHUYHYIO popMbl. OmpeiesicHue 4YacTOT TVIaBHBIX (hOPM
29 PCILICHNH 3372 konebOanuii. Pa3noxenne TUHAMIUYECKON HArpy3Ku. DHEPreTHUSCKUN
AUHAMUKH croco® Ompe/ieeH s TIePBOii YaCTOTHI CBOOOIHBIX KOIEOAHHIA CHCTEMBI C
pacipeneneHHbIMu MaccamMu. Crioco0 mpuBeACHHBIX Macc. BpeaHoe
BO3JICCTBHE BUOPALIMH U MEPHI 110 €r0 CHUIKEHUIO.
OCHOBHBIE TTOHATHSI TEOPUU YCTOMUYUBOCTH CTEPIKHEBBIX CUCTEM.
Crartrdeckuii METo/1 pacyeTa Ha YCTOMUYUBOCTD
OcHosHble HOHATHA. | OchopHbIe MOHATHA. CTaTHUECKHH CIOCOO pacueTa Ha yCTOHYHBOCTD
30 Crarnyeckuii MeToz Kputepuu ycroitunBoctu paBHOBecus. Kputrnueckuii mapamerp u
pacteta Ha pacuetHas anuHa. OnpeneneHne KpUTUUECKUX CUJT CTAaTHYECKUM
yCTOMUBOCTR crioco6oM. Crioco6 HemocpeICTBEHHOTO HHTETPUPOBAHHUS
QG epeHIaIbHOr0 YpaBHEHHUS MPOIOIBHOTO H3THoa.
Pacuet pam Ha yCTOMYMBOCTH METOJIOM MEPEMENIECHUI.
Br160p ocHOBHOI cucTeMbl. OTHOCUTENBHBIC )KECTKOCTU U KPUTUUYECKUE
13acqu pam Ha napameTpbl Ui CKaTbiXx cToeK. COoCTaBlIeHHE YPaBHEHUS YCTOMUYUBOCTH.
31 | yeroitunsocts B (1)ovae OrnpezienieHne peakiiyii B CBSA35IX OCHOBHOM CUCTeMBI. Perienue
METO/a MCPEMCIICHUH | vy aprenns yeToYMBOCTH coco60M To160pa KopHs. Onpeenenue
KPUTUYECKHUX CUJI M PACUETHBIX JUTMH CXKAThIX CTEPIKHEM.
. DHEPreTUYeCKU U JUHAMUYECKUN METO/bI pacuyeTa CTePKHEBBIX CUCTEM
AuHampreckuit H Ha yCTOWYUBOCTD.
32 SHCPICTHICCKIH ITpunnun dupuxne. [lonxas noteHumanbHas SHEPTUs YIPYTrOd CHCTEMBI.
MeTom,Iupacqua Ha dopmyia s onpeaeneHust Kputuaeckout cuibl. [lonstue o
yCTOMNBOCTE 1eOPMAITMOHHOM PAacyeTe PaMBbl.
O61mue nonoxxeHus u kinaccuduxanus miactul. [lepemenienus u ycunus
OO1IHe MOTOKEHUS. | o oo pre o
33 Paspemaronue [Tepemenienus u aedopmanuu B TuIacTHHE. BriparkeHne HaNpsHKEHUH U
ypaBHeH#s H3rnba ycuJIni B Iu1acTUHE yepe3 nporudsl. uddepennnanbHoe ypaBHEHUE
TOHKHX ILTACTHH n3ruda MIacTHUHBI.
JuddepennnansHas 1 BapuallioHHAas MOCTAHOBKH 3a/1a4M U3ruda
MJIaCTUHBL. MeToAbl peleHus
IlocTaHOBKH 1 METOEI KpaeBas 3agaua qiisa quddepeHInanbsHOT0 YpaBHEHHsI H30THYTOM
34 | pewenns 3ana4 n3rnba MOBEPXHOCTH TUIACTUHBL. BaprannoHnHas mocTaHOBKA 3a7aud U3ruda
T1acTHH rtacTiHbl. OYHKIIMOHAT MMOJHON MOTEHITMAIBHOM SHEepruu AeopMariu
MJIACTUHBI.
Metoa KOHEUHBIX 371eMEeHTOB. OCHOBHBIE MTOJ0KEeHUA MeTo1a. KoHeuHbIe
35 Pacuet mut Meto a0M | JIICMCHTBI U3rnbaeMon MiIacTUHEI. AJ'Il"OpI/ITM pacue€Tta METOJA0M KOHCUYHBIX

KOHCYHBIX 3JICMCHTOB

DJICMCHTOB.
OCHOBHBIE TTOJIOKEHHS U CYTb METOAa KOHCUYHBIX 3JICMCHTOB.




[TpssMoyTONBHBINA KOHEUHBIH 3JIEMEHT N3rnOaeMoi TiacTuHbl. OCHOBHBIC
COOTHOIIEHUS AJI1 KOHEUHOTO 3JIeMeHTa 1acTuHbl. [locnenoBaTenbHOCTD
pacueTa METOI0M KOHEYHBIX 371eMeHTOB. OcoOeHHOCTH mpuMeHeHuss MKD
K pacyeTy IUIUT.

OO0LIME TTOJIOKEHUS O
pacuere TOHKHX

OO01mue nooKeHusl U OCHOBHBIC TIOHSTHSA. Jlepopmaniu u ycuius B
TOHKHUX 0005109KaX. YacTHBIC TEOPUU pacdeTa TOHKUX 000I0YCK
OcHoBHbIe TIOHATHUS U onpenencHus. Kiaccudukamnus 0060109eK.

36 obomnouex. JactHbre Onucanue nosepxHoctu. Kpuponuuennas cucrema KoopAnHaT.
TeOpHH pacueTa TOHKNX Jledopmariuu u yCUIIUs B TOHKHX 000j10uKaX. CBs3b HAIPSHKCHHH C
obonouek BHYTPEHHUMU yCHIHSAMH. YacTHBIC TEOPUHU pacyeTa TOHKUX 000JI0YEK.
Pacuer Torkux nmosorux o6onouek. OOIIME CBEACHUS O METOIaX pacueTa
Pacuer TOHKHX mOJIOTHX 060I109eK
obonouek. Obuime HarmnpspkeHHoe coCTOsSIHUE MOI0T0M 000JI09KU. [ MITOTe3b TEXHUYECKOM
37 | cBeneHus o YHCIICHHBIX TEOPHH TOHKHX 00oJouek. Jlepopmaruu u ypaBHEHUST paBHOBECHS
METOIaX pacHcra moJIoroit 06os10uKku. Paspermaromias cucteMa ypaBHEHUN U TPaHUYHBIC
obonouek ycinoBus. YnucaeHHbIE METOIbI pacdeTa 000JI0UEK U X CpaBHCHHE.
[IpuMeHeHne MeTo1a KOHEYHBIX JIEMEHTOB K pacueTy 000JI09eK
[IpuMeHeHne Metoa | BapuanoHHast MOCTAHOBKA 3a/1a4H pacyeTa TOHKUX 000JI0YEK.
38 | xoneunbix snemenToB k | [IpenmyinectBa u Hepoctatku MKD. Tunbl KOHEUHbIE AJIEMEHTHI J1s

pacdery 000I04eK

pacuera obonouek. Ocobennoctu npumenenuss MKD k pacyety o6onouexk.

5.2. [IpakTuveckue 3aHsTHSI

HaumenoBanue paszena

pJ::L[ M TEMBI [IPaKTHYECKAX HaumeHnoBanue u copepkaHue NpakTUYECKUX 3aHITUI
3aHSTUN
Pacyer MHOTONPOJIETHBIX IAPHUPHO-KOHCOJIBHBIX 0aiok
MHOronponerHsie Kunematnueckuii ananus. [loctpoenune nostaxusix cxem. OnpeneneHue
2 | mapHMpHO-KOHCOTBHBIE | PCAKIMI BO BHYTPEHHHUX U BHCIIHHX CBsi3sX. [IpoBepka onpeneneHus
GanKu peakuuii. OnpeneneHue BHYTPEHHUX CUJI M mocTpoenue 3mop. [IpoBepka
IIOCTPOEHUS IOP BHYTPEHHUX CHIL.
Pacdet npocThIX U TpeXIIApHUPHBIX paM, TPEXIIAPHUPHBIX APOK, paM C
3aMKHYTBIM KOHTYPOM
MHOIOIUCKOBBIE Ompenenenue peakivii 1 BHYyTPEHHUX YCUITUN B OJTHOJIMCKOBBIX U
3 CTEP)KHEBBIE CHCTEMBI. | ABYXIHCKOBBIX 0e3pacopHBIX pacyeTHBIX cxemax. OmnpeseseHne peakiuit
TpexiapHupHbIe paMbl | ¥ BHYTPCHHHX YCUJINH B TPEXIIAPHUPHBIX pamax. Olpe/IeneHne peakinii
¥ apKu Y BHYTPEHHHUX YCWJIMI B CEUCHMSIX TPEXIIapHUPHOU apku. OnpeneneHue
peakLuii 1 BHYyTPEHHUX YCUIIMI B paMax C 3aMKHYThIM KOHTYpPOM.
OrnpesenieHne yCHWIHM B CTEPXKHAX TJIOCKUX (PepPM aHATTUTUYECKUM U
rpaguYecKuM MeTOdaMu
CTaTHuecku [TpoBepka ycrnoBuii reOMETpUIECKOW HEU3MEHSIEMOCTH TIIIOCKUX (PepM.
4 | ompenemmMble muockne | 1acTHBIC CIydan paBHOBECHS y3/I0B dbepm. [Ipumenenre aHaTUTHIECKUX
dbepmer Croc0o0O0B ompeeNeHusl yCUINM B CTEPKHAX (epM: BbIpE3aHHs Y3JI0B U
CKBO3HBIX cedeHul. [locTtpoenne nuarpammel 1uarpammel Makcsesia-
KpemoHnsl.
[TocTpoeHne nuHMI BIUSHUS PEAKIUI U YCUIIUN B IPOCTHIX U IIAPHUPHO-
JIMHUY BAUSHAS KOHCOJIBHBIX Oajkax
5 peaKIyii 1 BHYTPEHHUX [TocTpoenne nuHW BIUSHUS PEAKIMI U YCUIINI B Oalikax Ha mayz;
ycunmii B 6ankax u MIAPHUPHBIX OMOPax U B KOHCONBHBIX Oankax. [locTpoeHne nuHmiA
pamax BIIMSIHUS PEAKIIUA U YCUJIUA B MHOTOTIPOJIETHBIX IIIAPHUPHO-KOHCOIBHBIX
Oankax.
6 Onpejienenue peakiuii Ompenenenne peakivii ¥ YCUJIHH 0 TUHUSM BIIASHHS

Y BHYTPEHHUX YCHJIMI

Onpenenenne peakuii 1 yCUINKM OT 3aJJaHHON HETOIBUKHON HArpy3KH




110 JIMHUSAM BJIUSIHUA

10 JIMHUSIM BAUsiHUSA. OTpeiesieHne HEBBITOTHOTO MOJIOXKEHUS MTOABUKHOM
CUCTEMBI CBSI3aHHBIX cHil. OmpenereHne HanOOIbIINX 3HAYCHHI PeaKkIuit
Y YCUJIUHU OT NOABUYKHOW HArpy3KH.

JIvHUM BIUAHUS YCUIIUHT

[TocTpoeHue NTUHMIA BIUSHUS YCUIHM B CTEPXKHSIX IPOCTHIX hepm
[TocTpoenue TUHUHN BIUSHUS PEAKIIMK U YCUIIMH B TPOCTON OAIOUHOM

! B CTCPXKHAX INIOCKUX | hepme. TTocTpoeHne THHUH BIHSHUS PEAKIHil 1 YCUINIA B KOHCONBHOI
bepm bepme.
OnpeneneHue nepeMenieHui B MIapHUPHO-CTEPIKHEBBIX CUCTEMaX U
OCHOBHBIE TPUHITUTIBI | hepmax
g | TCOPCMBI CIPOUTCIBHON | Eryippigpoe 1 rpy30BO€ COCTOSHHS IIPU ONIPEISICHNH MIepEMEICHHI B
MexaHHK. Gopmyra [IApHUPHO-CTEPKHEBBIX cucTeMax u (hepmax. Pacuer nmepemenieHuit
Makcsemna-Mopa Y3708 (hepMbL.
OnpeneneHne Omnpenenenue nepeMeleHnii B 6aakax U pamax OT BHEUIHEH Harpy3Ku
9 nepemerneHnii B 6ankax | ONpeeneHne TMHEHHBIX U YITIOBbIX TIEPEMEIICHHUI B OalKaX U MIIOCKUX
¥ paMax OT CHJIOBOH | Pamax 1o (opmyne Makcseiia-Mopa. OnpejienieHie B3auMHbIX
Harpy3KH JMHEHHBIX U YTJIOBBIX MEepeMEeICHH.
OnpeneneHne nepeMenieHui OT TeMIIEpaTypHOTo BO3ICHCTBUS U OT
Ompenenenne 0CaJIK! OTIOP
TICpEMCLICHIH OT Onpefenenne nepeMenieHnii 0T TEIIOBOr0 BO3IEHCTBHS (M3MEHEHHE
10 TeMIICpaTypHOro Temreparypsl). OnpenencHue nepeMeneHui, BhI3BAaHHBIX HEPAaBHOMEPHOM
BOSACUCTBUA M OT | ¢4 1Kk0if OTTOpP M HETOUHOCTHIO H3TOTOBIICHHUS YJIEMEHTOB.
OCaJIKi OTIOP
Pacuer MeTo/10M CHII CTATHYECKH HEOTPEICIIMMBIX TUIOCKUX paM
Br100p 0CHOBHO# CUCTEMBI U COCTaBJICHUE KAHOHUYECKUX YPaBHEHUI
Pacuer CTaTH4eCk! | \iorona oyt npu pacueTe Ha CHIIOBYIO HATPY3Ky. ONpeienenue
HCONPCACTUMBIX PAM | 165 hpuieHTOB 1 CBOGOIHBIX WIeHOB. IIocTpOeH e IMIOPEl MOMEHTOB B
14 MCTONIOM CHILHA | 33 napnoii cucteme. TTocTpoeH e MMIOp OMEPEUHBIX U IIPOIONBHBIX CHIL
ACHCTBUC CUIIOBOH JledopmarmonHas MpoBepKa U CTaTHUYECKas IpoBepKa paMbl. PacueT pam
Harpysku METOJIOM CHJI C YIeTOM cHMMeTpuu. OrnpeenieHus epeMenieHui B
CTaTHYECKH HEOTPECIIUMBIX PaMax.
Pacyer miockux paM METOJIOM CHUJT Ha TEMIIEPaTypHOE BO3/ACHUCTBUE U
Pacuer pam meTogom | OCaIKy OLIOP
15 | cnnHa TemmepatypHoe Bb160p OCHOBHO# CHCTEMBI M COCTaBIIEHNE KAHOHHUECKUX YPaBHEHHIM
BO3JIEHCTBHE M 0CafKy |METO/a CHII [IPU pacyeTe Ha TEMIIepaTtypHoe BoaeicTBre. Onpeenenue
orop CBOOOJHBIX YWICHOB KAHOHMYECKHUX ypaBHEHUI. PacueT MeTo10M cuil Ha
HEPABHOMEPHYIO OCAJIKY OTIOp.
Pacyer mpocTpaHCTBEHHBIX paM METOIOM CHIL.
Pacuer cratiuuecku | BPIOOp OCHOBHO CHCTEMBI M COCTaBIIEHNE KAHOHHMUECKUX YPaBHEHHMA
16 | HeonpenemmbIx depm m | METOZA CHJI [Tl IPOCTPAHCTBEHHON pambl. COCTaBJICHHE U PEIICHHE
IPOCTPAHCTBEHHBIX paM | CHCTEMbl KAHOHMYECKUX ypaBHeHHs. [locTpoeHre S1opsl MOMEHTOB B
METOIOM CHJI 3amanHoi cucteme. [TocTpoeHue AMop MOMEPEYHBIX U MPOIOIBHBIX CHIIL.
JledopmarimonHas mpoBepKa U CTaTUYECKasi IPOBEPKA paMbl.
Pacder onuH pa3 KHHEMATHYECKH HEOTIPEACITUMON paMbl METOIOM
Mnes MeToza NepEMENICHUN
TICpEMCILCHHH. Omnpenenenye cTeneHy KNHEMAaTUYECKOM HeonpeaenuMocTh. Beioop
17 | OCHOBHAS CUCTEMA M | popmoit creTeMBI METOMA nepemenienuii. CocTaBiIeHNe U peleHNe
KaHOHIICCKNC KaHOHUYECKOT0 ypaBHEHUs. [locTpoeHune 3Mopbl MOMEHTOB B 3a/IaHHOM
YPaBHCHUA METONIA | cpyereme. [TocTpoeHHME SIMIOP MOMEPEUHBIX M HPOAOTBHBIX CHIL.
TIepEMCIICHIH CraTtnueckas poBepKa pacueTa.
Pacuer pam MeTooM PacueTsl TIIOCKUX paM METOJIOM MepeMeleHUi Ha CHJIOBYIO HArpy3Ky.
HepeMereHuii Ha Pacuer onun ¥ ABKIB! KHHEMATHIECKH HEOMPEAETHMOH PaMbl METOZI0M
18 nepemMenieHunii. Beioop ocHoBHOM cuctembl. COCTaBIEHUE CHCTEMBI

NENCTBUE CHUIIOBON
Harpy3ku

KaHOHWYECKHX ypaBHeHHH. Onpenenenue K03(pGpuunueHToB u cBOOOIHBIX




yjeHoB. [locTpoenue smtop ycuiuil B 3ajlaHHOM cucteMe. [Tposepku
pewenus. [Ipumepsl pacuera pam METOAOM HEPEMELLICHUIA.

Pacuer pam meTogom
MEpEMEILICHUI Ha

Pacuer miockux paMm METOAOM MEPEMEIICHUN Ha U3MEHEHUE TeMIIepaTypbl
Y OCaJKy OIOp
[Tpumep pacueTa oquH pa3 KHHEMATUYECKH HEONPEACTUMON paMbl

19 TEMIICpaTypHOC METO/IOM IepeMelIeHn Ha u3MEeHeHue Temneparypsl. [Ipumep pacuera
BOSACHUCTBUC U OCANKY | 5 nyy pa3 KMHeMATHYECKH HEONPEIETHMOi paMbl METOIOM MepeMeICHNH
omop Ha 0Ca/JKY OTOPBL.
Pacuer miockoi paMbl METOJIOM NIEPEMEILIEHHN C YYETOM CUMMETPUHU
Ynpoenns npu pacyeTHON CXEMBbl
o0 | Pactere paM METONOM | 1T4crpoeHue s1m0p M3rHOAIOIIMX MOMEHTOB, OIEPEUHBIX H HPOIOIbHBIX
NepeMeIeHtit. PacteT | oy y o xynemarnaeckn HEONPEIETUMbIX CHMMETPUYHBIX paMax METOJI0M
HNPOCTPAHCTBEHHBIX PAM | jonenemmenuii.
[IprMepbl COCTaBIIEHUSI MATPUYHBIX YPABHEHUN METO/A NIEPEMEILICHHI
JUTSL TUTOCKUX pam
CocraBiieHre MaTpull KECTKOCTH, BEKTOPa Harpy3KH, MaTpUILIbl HHIECKCOB
JUUISI CUCTEMBI CTEepPKHEHN TUIOCKOM pambl. PazMerieHre JoKaIbHbIX MaTPHIL
21 Matpuunas popma | KECTKOCTH M BEKTOPOB HArPY3KU OTACIBHBIX CTCPIKHEH B TII00ABHBIX
MeTo/ia TlepeMeleHnii | MATPUIIC U BEKTOPE HAIrPy3KH. YdeT y3710BOM Harpy3Ku U ONOPHBIX CB3EH
B CTEp)KHEBOM cucteme. OnpeiesieHne y3I0BbIX IEPEMEIICHUN 1 YCUITHI
B cucreme. [IpumMepsl cocTaBiIeHUs MATPUYHBIX YPABHEHUN U CUCTEMBI
pazpeliarnX YpaBHeHUHN JIJI TUIOCKOM paMbl C MCMHOJIb30BAHUEM
Markana.
Pacuer cTepKHEBBIX CUCTEM METO/I0M KOHEUHBIX 3JIEMEHTOB
Crep)kHEBbIE KOHEUHBIE 3JIEMEHTHI JepMbl U TII0CKON paMbl. DopMyiia
JUISL MATPULIBI AKECTKOCTU CTEPKHEBOIO 3JIEMEHTA IIJIOCKOU paMsl,
OcHoBb! pacyeTa BbIUKCIIeHHE KOA((OUIIMEHTOB MAaTPHIIBI JKecTKocTU. DopMUpoBaHUe
22 CTCPIKHCBBIX CUCTEM | 1 106anpHOI MaTPUIIBI JKECTKOCTH M BEKTOPA HArPY3KHU JJisl CTEPKHEBOI
MCTOZIOM KOHCHHDIX | cpjerempr. MaTtpuia npeo6pa3oBaHus KOOPIMHAT. YUeT 3aJaHHBIX
SJICMCHTOB TPaHUYHBIX yCI0BUH. OnpeneneHrne BHYTPEHHUX YCUIINI B CTEPIKHEBBIX
sanemeHTax. [lopsaok pacuera CTep:KHEBOW CUCTEMBI METOJI0M KOHEUHBIX
AJIEMEHTOB.
Bb160p OCHOBHOM CHUCTEMBI CMEIIAHHOTO METOAa U COCTABIIEHUE
nes cMelaHHOTo KAHOHMYECKUX YPABHEHUM.
MeToAa. Bribop OrnpezenieHne ynciaa HEM3BECTHBIX M BEIOOP OCHOBHOM CHUCTEMBI
23 | OCHOBHOIf CHCTEMBI H | c\ioiiianioro meToja. COCTABIEHHE KAHOHIIECKUX YPABHEHHL.
KaHOHICCKNC Brruucnenue koadduireHToB 11 cBOOOAHBIX WieHOB. [locTpoenue
YpaBHCHHA PE3yIBTHPYIOIIHX JIIIOP.
PacueT minockux U NpoCTPaHCTBEHHBIX PaM CMEIIAHHBIM METOA0M
Pacuer paM cMemanHbM | BBIOOP OCHOBHOM CHCTEMBI CMEIIAHHOTO METO/Ia 1A IIOCKOM 1
24 | wmeromom Ha jeiicTBre |IPOCTPAHCTBEHHOM pambl. COCTaBIEHHE KAHOHUYECKUX YPABHEHHM.
CHJIOBOH HArpy3KH Brruucienue ko3hGUIMEeHTOB B CBOOOAHBIX WieHOB. ITocTpoeHue
PE3YNBTUPYIOLIKX AIOP BHYTPEHHUX YCHIIHIA.
Pacuyer cucreM ¢ OTHOM CTENMEHBIO CBOOOIBI Ha CBOOOIHEIE 1
BBIHYX/ICHHbIE KOJIeOaHUs
Ornpezenenne KpyroBo 4acTOThl CBOOOTHBIX KOJIEOAHUN CHCTEMBI C
CBOGOHBIE U OJIHOHU CTEINEeHbI0 CBOOOIbI. OnpeeieHre CTeeHN CBOOO bl TOYEUHBIX
BBIHYK/ICHHBIC Macc. OnpeaeneHue MogaTIMBOCTH pacueTHOU cXeMbl. Brruncienue
27 KoeOaHms cucTteM ¢ | KPYTOBOM 4acTOTHI, IEPHO/1a KOJIeOaHMi, YaCTOThI KOJIeOaHUH.

OJTHOH CTENEHBIO
CBO0OIBI

Breinyx1eHHBIC KOJIEOaHUSI CUCTEM C OJTHOM CTETIEHBIO CBOOO/IBI.
[TocTpoeHne AMHAMHYECKOH 3IMIOPHI U3THOAIOIIMX MOMEHTOB OT
BUOPALIMOHHOW HArpy3Ku B CUCTEME C OJTHOM CTENEHBI0 CBOOO/IbI.
Hcnonp3oBaHne AUHAMUYECKOTO KO3(PPUIIMEHTAa U KaHOHUYECKOTO
YPaBHEHHUS [UIl aMIUIUTYbl NHEPLIMOHHON CHUJIBI.




CBOOOIHEBIE U

Pacuer cuctem ¢ HECKOTBKUMH CTENICHSIMH CBOOO I HA CBOOOIHBIE U
BBIHYXJ/ICHHBIE KOJICOaHUs

Omnpenenenne 9acToT u GopM CBOOOTHBIX KOJICOAHUH CUCTEMBI C ABYMS
CTeTNeHsAMH cB0001bI. OnpeieNieHre CTETIEHU CBOOOIbI COCPETOTOYCHHBIX
macc. CocTaBieHre ONPEAeIIUTENs YacTOT. Brruncienne 4acToT u

BBIHYXK/ICHHBIC
28 KoJIeOaHus cucTeM ¢ | IEPHOA0B CBOOOIHBIX Kostebanuid. [locTpoenue riaBHBIX Gopm
HECKOJIbKIMHU KoneOaHui. JlnHaMUYeCKuii pacdeT TUIOCKOHM paMbl Ha BUOPALIMOHHYIO
crenensamu cBoboasl | HArpysKy. COCTaBlIeHUE M PEIIEHHE KAHOHUYECKUX YPABHEHHUM LIS
aMILIUTY]T MHEPIIMOHHBIX CUJI IIPU JCHCTBUH BHOPAIIMOHHOM HArpy3KH.
[TocTpoeHre TUHAMHUYECKON SIIOPHI H3rHOAOIIMX MOMEHTOB U (DOPMBI
BBIHY’KJICHHBIX KOJICOaHUH.
Ornpezenenne 4acToT CBOOOAHBIX KOJICOaHH CHMMETPUYHBIX CUCTEM
YIpoIweHHs IpH Paznoxenune koaebaHuil CHMMETPUYHON CUCTEMBI HA CHMMETPUYHYIO U
29 PCIICHIN 3a1a4 KOCOCUMMETPUYHYIO opMbl. OnipeiesieHne 4acToT CBOOOTHBIX
AUHAMUKH KOJIeOaHUH CUMMETPUYHOMN TIJIOCKOW paMBbl.
OcHoBubIe oHsTus. | OcHOBHBIE MOHATHA. CTaTHYECKUH CIIOCO0 pacyeTa Ha yCTOMYUBOCTD.
CraTtuueckui METO[, OHpeI[eJIeHI/Ie KpI’ITH‘-IeCKOfI CUJIbl HAa OCHOBEC CTAaTHYCCKOI'O KPpUTCPH.
30 pacuera Ha Pemenue 3aa4 onpeiesieHUss KPUTUYECKON CHITBI JIJII CUCTEM C OJTHOM
YCTOﬁqHBOCTB CTCIICHBIO CBO6OIH)I.
Pacuer miockoi paMbl Ha YCTOMYMBOCTh METOA0M TEPEMEILICHU I
Br160p ocHoBHOM crcTeMbl. OTHOCHUTEIBHBIC )KECTKOCTH U KPUTHUYECKHUE
Pacuer paMm Ha rapaMeTpbl IS CKAThIX cToeK. CocTaBIeHNUE YPaBHEHUS YCTOMYHUBOCTH.
31 | ycToifumBOCTb B (hopme OmnpeneneHre peakiyii B CBSI3SIX OCHOBHOM cucTeMbl. Pemrenue
METOJIa TIepeMellieHuii | YPAaBHEHHS yCTONYNBOCTH CII0COOOM 10/100pa KopHsl. Mcronbp3oBanue
MporpaMMsl JJ1s1 pacueTa paM Ha yCTOHYHMBOCTb. Berunciienre
KPUTUYECKHUX CUJI M PACUETHBIX JUTMH CXKAThIX CTEPIKHEH.
HI/IHaMI/IquKI/Iﬁ u OHpeI[eJIeHI/Ie KPUTHYCCKHUX CUJI AJIA CTCPIKHEBLIX CUCTEM
32 3HepreTI/IquKI/Iﬁ OHCPIreTUNYCCKUM MECTOA0M
METO/IBI pacyera Ha Pemenue 3a1a4 110 OMpeaACIICHUIO KPUTHYCCKUX CUJT AJId OTACIIBHBIX
YCTOﬁqHBOCTB CTCPIKHCHU U NPOCTCUIIHNX PaM SHCPIr€TUYCCKUM METOI0M
O6mue monoxenus. | Pelenne 3a1ad n3ru6a npsiMOyroJIbHBIX IUIACTHH
33 Paspemaronue DeMeHTapHbIe cllydan U3ruoda rmiacTuH. Pemenue npsiMoit 1 00paTHOM
ypaBHEHHs U3ruba 3ajaun n3ruda miactuH. O pacyeTe OPTOTPONHBIX MJIACTHUH U TUTACTUH HA
TOHKMX IIJIACTHH YHIpYyroMm OCHOBaHUM
Pemenue 3amay n3rnba miacTUH MPUOIMIKCHHBIMA METOIaMHU
Pacder miacTuH MeTOJ10M KOHEUHBIX pa3zHocTel. KoHeUHO-pa3HOCTHBIN
[TocTaHOBKYM U MeTobI | ONEpaTop AuddepeHIHaIbHOrO ypaBHEHHS H3rH0a. Y4eT IPaHMIHBIX
34 | pemenus 3ama4 u3ruba |YCIOBHI. BerducieHne BHYTPCHHUX yCHIIMH U HANIPsDKEHUH. MeToz
MJIaCTHH by6HnoBa — ["anepkuna. OCHOBHBIE MTOJIOKEHUS MeTOa. basucHbIe
dbyHk1n. BapuanmoHHO-pa3HOCTHBIN MeTO. Pa3HOCTHEI onepaTop
BapHUalMOHHOI0 ypaBHeHUs. Meron Purtna — Tumomenko.
Pacuer mimacTiH METO/I0M KOHEUYHBIX JIEMEHTOB
35 Pacyer T METOIOM | pacyer muret METOJIOM KOHEYHBIX 3JIEMEHTOB C TTIOMOIIBIO MPOrPaMMHO-
KOHCHHBIX SNCMCHTOB | prrypcuTenbHBIX CPEICTB
PacueT TOHKHX MMOJIOTUX HpI/I6HI/I}KeHHOG pPEIICHUC 3a1a4 TCOpUUr 000JI0YEeK
oGonouek. O6mme Pacuer o6oouek ¢ ncronp3oparrem [IBK "SCAD" nu "LIRA".
37 | cBenenus o uncnennsix |PacueTnas cxema 0007109KH. 3aJaHNE CHCTEMBI KOODJMHAT, YPaBHEHHS
METOJax pacyera IMMOBEPXHOCTHU O6OJ'IO‘—IKI/I, T'paHUYHBIX YCHOBI/II;'I. Harpy31<a " MIPOBCACHUC
00o04ueK pacyera.
[TpumMeHeHre MeTo1a KOHEYHBIX 3JIEMEHTOB K pacyeTy 000JI0UeK.
ITpumenenue merona |Iposenenue pacuera obonouku B [IBK "SCAD Office" nnu "Jlupa-
38 | xoHeunsix ameMeHTOB K | CAIIP". Co3naHre MOBEPXHOCTH 000I0YKH, FeHEpalns KOHEUHO-

pacdety 000J109eK

AIIEMEHTHOM CETKH. 3a/JaHue rPaHUYHBIX YCIOBMM, HAarpy3Ka.




[IpoBenenue pacuera. M3yueHue TeopeTnyeckoro Marepuasia mno TeMe.

5.3. JJaboparopHbie pabOThI

HaunmenoBanue pasnena

pﬁn U TeMBI J1a00pPaTOPHBIX HaumenoBanue u copepxkanue 1a00paTOpHBIX padoT
paboT
Onpenenenue nepeMelieHui B IAapHUPHO-CTEPKHEBOM cHCTEME
Orpenenenue OTILITHBIM ITYTEM M AHATHTUYECKH
g | mepemerennii B 6anKaX | Oppenenenne nepemerennuii B MapHIPHO-CTEPIKHEBOI CHCTEME
1 paMax oT CHJIOBOM | o pirapivM myTeM. CpaBHEHHE MONYYEHHBIX PE3y/IbTaTOB C AHATUTUYECKUM
Harpysku pelieHueM.
Pacuer II0CKOH paMbl METOJIOM KOHEYHBIX 3JIEMEHTOB C HOMOLIBIO
OCHOBBI pacueTa IIPOrPaMMHO-BBIYHCIIUTENBHBIX CPE/ICTB
oo | cTepmHeBbix cHeTem BBOJ1 pacueTHOI CXeMbI M HCXOIHBIX JAHHBIX JUIS BHIIOJHEHHUS pacyeTa

METOJ0M KOHCYHBIX
3JICMCHTOB

TIOCKO# paMbl METOAOM KOHCYHBIX 3JICMCHTOB C IIOMOIIIBIO
BBIYMCIIUTENIBHON nporpaMMsbl. [IpoBeieHne pacuera u aHanus3
IMOJIYYCHHBIX PE3YJIbTATOB.

5.4. CamocTrosTenpHas pabora 00ydaromuxcs

Ne | HaumenoBanwue paznena .
CopepxaHue caMOCTOSTENbHON pabOThI
pa3a| AMCUMILTUHBI U TEMBI
PacuetHas cxema 1 ee KHHEMaTHYECKUI aHATHU3
Pacuernsle CXCMBL | PacyeTHas cxeMa COOPYKEHHS U e€ 3eMeHThl. KuHeMaTHueckuii aHamms
1 COOpYKCHHH, X pacueTHbIX cxeM. CTenenb cBo00bl. HeoOX0quMoe U 10CTaTOUHOE
KHHEMATHHICCKIH YCIIOBHE T€OMETPUUECKOI HeM3MeHAeMOCTH. M3ydeHne TeopeTHYeCcKoro
aHanns MaTepuana o TeMe.
3anava 1.1. OnpeneneHne BHYTpEHHUX YCHIIMI B IIAPHUPHO-KOHCOJIBHOM
Oanke
KunemaTnueckuii aHanu3 3aJaHHON CUCTEMBI M IOCTPOCHUE MO3TAXKHOMN
MHOTOIpoJIeTHBIE CXEMBbI IIAPHUPHO-KOHCONBbHOM Oanku. OmnpeseneHne peakiliy B CBI3SX OT
2 | mapHupHO-KOHCOTBHBIE |38AaHHON HArPY3KH U IPOBEPKA MPABHIBHOCTH OMPEICICHHS OIIOPHBIX
OATKH peakiuii Mo yCIOBUIO paBHOBECHS Bcel pacueTHOU cxeMbl. [locTpoenue
SMIOPHI MOMEPEYHBIX CHIT U U3rHOarmux MoMeHToB. [IpoBepka
MPaBUIILHOCTH MIOCTPOEHUS 3MIOP BHYTPEHHUX ycuiuid. 3yuenue
TEOPETUYECKOr0 MaTEpHaa 10 TEME.
3amaua 1.2. Onpenenenre BHYTPEHHUX YCUIIMN B MHOTOJINCKOBOM pame
Kunematnueckuii ananu3 3a1aHHON cXxeMbl paMbl. OnpeielieHue peakuun
Muoronuckosbie B OMOPHBIX CBA3SIX OT JACUCTBUS 3aIaHHON Harpy3ku. PackpbITh
3 | CTCPKHEBBIC CHCTCMBL. | 3ayikmyThIif KOHTYP. II0CTPOHTH MO H3rHOAIONINX MOMEHTOB,
TpexImapHUpHbIE paMbl MONEPEYHBIX U MPOAOIBHBIX cuil. [IpoBepka mpaBUIILHOCTH TOCTPOEHUS
1 apKi SMIOP BHYTPEHHUX YCHJIMH MO YCIIOBUSIM PaBHOBECHS y3JI0B PaMBI.
N3ydeHne TeopeTHUecKoro MaTepuaa 1o Teme.
3anava 1.3. Onpenenenre ycuauil B CTEpKHIX 0al0uHOM (epMbl
AHanu3 reoMeTpuYecKoi HEM3MEHSIEMOCTH 33/1aHHOM cXeMbl (hepMBbI.
CraTudecku Onpenenenre OMOPHBIX PEAKIIUU U YCHIINN B CTEPIKHAX 3a/1aHHBIX
4 | ompenenmMble IOCKKe |TAHEICH,0T ACHCTBHS BEPTHKAIBHON HAarpy3ku. [IpoBepka npaBuiIbHOCTD
dbepmbI oTpesieNIeHUs] YCUIIHI 10 YCIOBUSM PaBHOBECHSI BBIPE3aHHOTO y3J1a 100
OTCe4eHHOH YacTu ¢epmbl. M3yueHue TeopeTuueckoro Marepuaa mno
TeMe.
3amaua 1.4. PacueT mapHUPHO-KOHCOJIBLHON OAJIKU Ha TIOJIBIKHYIO
HI/II{I/II/I BIIASIHUSA Harpy3Ky
5 | PeaKiin 1 BHYTPCHHUX | [1qcrpoenye MMANIA BIMSHYS OJJHOM M3 OTIOPHEIX PEAKIHil X BHYTPEHHHX

yCUJIMi B OaJIKax H
pamax

YCWJIMH B 33JJTaHHOM CE€YEHUH MHOTOIIPOJIETHON MIAPHUPHO-KOHCOJIBHON
Oanku. M3ydyeHne TeopeTuueckoro Marepuaa 1no TeMe.




Ornpenenenue peakiuit

3anmava 1.4. Pacder miapHUPHO-KOHCOJIHHON OAlIKK HA TIOJIBUKHYIO
Harpy3Ky
Haxoxxnenue no TMHUSAM BIUSHUS BEJIMUUH PEAKIIUU U BHYTPEHHUX

6 ¥ BHYTPEHHUX yCUIIHil |YCHJIMH OT 3a/IlaHHOM HEMO/BIXHON HATPY3KH, & TAK)KES MAKCHMAIIbHBIX
IO JIMHUSIM BIUSHUS | MUHUMAJIbHBIX 3HAYEHUN PEaKUUU U BHYTPEHHUX YCHJIMH OT 3a/IaHHOU
MOABUKHOM HArpy3Ku (CUCTEMBI CBSI3aHHBIX I'py30B). 3yuenue
TEOPETHUUECKOr0 MaTepuasa mo TeMe.
JIMHUY BIUSIHUS YCI/IJ'II/Iﬁ HOCTpOCHI/IC JIMHHUI BIVSHUS B TIOCKHX (bepMaX
7 B cTepkHAX miockux | [locTpoeHne nMuHMiA BIAUSHAS PEaKIUi U YCUIIHI B INIOCKHX bepmax.
dbepm N3yueHune TeopeTnyecKkoro Marepraia mo TeMe.
AHaMTHYECKOE OTpe/IeTICHUE TIEPEMEIICHUI B IIIAPHUPHO-CTEPIKHEBON
OCHOBHBIE IPUHITUIIBI | cucreme
g | TCOPEMBI CTPOUTENBHON | Qppenerenye epeMelieH il B APHUPHO-CTEPIKHEBBIX CUCTEMAX IIPH
Mexarukn. Gopmyiia JIEHCTBUM CHJIOBOM Harpy3ku 1o popmyne Makcemia-Mopa. U3ydenune
Maxcseiuta-Mopa TEOPETHYECKOr0 MaTepuasa mo TeMe.
3anauva 1.5. Onpenenenue nepemMenieHnii B MHOTOIMCKOBOM paMe
OnpeneJEeHHe Ornpezenienre rTOpUu30HTAIBHBIX U BEPTUKAIBHBIX NTEPEMEIICHUI
g | [MCPEMCIICHHI B 6aHKUaX OCHOBHBIX y3JI0B PACYETHOM CXEMbl MHOT'OJIMCKOBOM paMbl, pACCUUTAHHOMN
1 paMax OT CHIOBOM | ya 33 nannyro Harpysky B 3agaue 1.2. IToctpoenue nedopMHpOBAHHOM
Harpysku CXeMBI paMbl. 3ydenne TeopeTHueckoro MaTepuana mo TeMe.
Onpenenenue Ornpezenenne nepeMenieHui 0T TEMIEPATYPHOTO BO3ACHCTBUSA U OT
MEPEMEILICHUIN OT OCaJKH OIOp
10 TEMIIEPATYPHOTO Ornpezenenne nepeMenieHnid OT TEIIOBOTO BO3ICUCTBHS M OCAIKH OIOP.
BO3JICUCTBUS U OT N3yuenune TeopeTnyeckoro Marepuaia mo TeMe.
0CaJIKu OTIop
CraTuuecku OcHOBHas cUCcTeMa U KAHOHUYECKHE YPAaBHEHHSI METO/1a CHJI
13 HEOoNpeieIMble OnpeneneHre CTENEHN CTaTHYSCKOM HeomnpeaeIéHHOCTH. Br16op
CHCTEMBI, UX CBOHCTBA. |OCHOBHOM CHCTEMBI M COCTABJICHUE KAHOHMYECKUX YPABHEHHI METO/IA
Nnest meTona cui CHII. I/I3yquI/Ie TCOPCTUYICCKOTO MaTCpHrajia 1o TeMe.
3anaua 2.1. PacyeT miockoi CTaTUYECKHU HEONPEAECIMMON paMbl METO0OM
Pacuer craTudecku cuil. 3agaya 2.2. OnpeaesneHue nepeMenieHuid B CTaTHYeCKu
HEOTpe/IeMMBIX paM | HEOIIPEIeIUMOil pame
14 METOJ0M CHUJI Ha HOCTpOGHI/Ie S0P M3THOAFOIINX MOMCHTOB, OIICPCYHBIX WU IMTPOAOJIBbHBIX
JefCTBHE CHITOBOM CHJI B CTATUYECKHU HEOMPESTUMON paMe OT 3aJJaHHOM CHJIOBOM Harpy3KH.
Harpy3KH Ornpenenenns MepeMeIIeHuid B CTATUYECKH HEOTIPEACIMMON pame.
N3yuenune TeopeTHnyeckoro Marepuaa mo TeMe.
3anayva 2.3. Pacuer cTaTMueCKH HEONPEAEIUMOM paMbl METO/IOM CHJI Ha
Pacuet pam meTogom 0CAIIKY OTIOp
15 | CHIHA TEMICPATYPHOC |[Tocrpoenne smiop N3rnbGarONMX MOMEHTOB, TIONIEPEUHBIX U TTPOJIOTBHBIX
BOSACHUCTBUC M OCANKY | cpyyp g cTaTHUECKN HEONPEIEIMMOii paMe OT OCaIKH OMopkl. M3ydenue
omop TEOPETHYECKOTO MaTepHaa 110 TEME.
Pacuet craTndecku HeompeneTuMbIX (hepM U TPOCTPAHCTBEHHBIX paM
Pacuer cratnueckun METOZIOM CHIL.
16 |HeonpenemmbIx depm n | OnpezeneHne CTeNeH: CTaTHYEeCKOH HEOPEASTMMOCTH (hepM 1
IPOCTPAHCTBEHHBIX paM | IPOCTPAHCTBEHHBIX paM. BbIOOp OCHOBHOM CHUCTEMBI U COCTABIICHHE
METOJIOM CHJT KaHOHUYECKHX ypaBHeHHI. OCOOCHHOCTH pacueTa MpOCTPaHCTBEHHBIX
pam MeTo/10M cuJl. M3ydueHune TeopeTHuecKoro MaTepuaa rno Teme.
3anmada 3.1. PacyeT miiockoi paMbl METOJOM MEPEMEILIEHNAN B
Pacuer paM MeTooM | KAHOHHYECKOH (hopme
18 HCpCMeH_ICHI/Iﬁ Ha HOCTpOQHI/Ie SITIOP M3THOAIOIINX MOMCHTOB, IOIICPCYHBIX WU IMTPOAOJIBbHBIX

JNIEUCTBUE CHIIOBOU
Harpy3Ku

CUJI B KHHEMATHYECKHU HEOTIPEAEIMMON paMe, UCIIOJIb3YsI METOT
nepeMenieHnit B kaHoHn4yeckoi popme. M3yueHne TeopeTuaeckoro
MaTepHraia 1o TeMe.




Pacder pam meTogom
NepeMeIeHUuN Ha

[TocTpoeHue 3mop BHYTPEHHHUX YCUJIMK B paMax Ha TEMIIEPATYPHOE
BO3/ICVICTBUE U OCAJKY OIOP
[TocTpoeHue >IIop U3TUOAIOIINX MOMEHTOB, TIOMIEPEYHBIX U IMPOJI0JIBHBIX

19 TEMIICpaTypHOC CUJI B KHHEMAaTHYECKHU HEONPEASINUMBIX paMax METOJOM MEepEeMEIEHUN Ha
BOSACHUCTBHC U OCANKY | 3y eneHne TeMIIepaTyphl M Ha OCajKy Onop. M3ydeHne TeopeTHIecKoro
onop Martepuana o TeMe.
PacueT npocTpaHCTBEHHBIX paM METOJIOM MEPEMELIECHUI
YuporieHus npu I 6
OCTPOEHUE S0P U3rMOAIONMX MOMEHTOB, IMONEPEUHBIX U MPOJA0IbHBIX
20 | Pactere paM METOAOM ., o MPOCTPAaHCTBEHHOMN pamMe METOJI0M TepeMerieHuii. M3zydaenue
nepemeiIenni. Pacter TEOPETHUUECKOr0 MaTepuasa mo TeMe.
MIPOCTPAHCTBEHHBIX paM
3agayva 3.2. Pacuer miockoil paMmbl METOIOM MEPEMENIEHUN B MATPUUHON
dbopme
OrnpeziesieHne yIiIOBbIX U TUHEHHBIX MTEPEMEIICHUN y3JI0B, a TAKKe
BHYTPEHHUX YCUJIMI B CTEPKHSX 3aIaHHOM CXEMBbI paMbl. C IOMOIIbIO
MaTpUYHOr0 METOJIa IepeMeleHnii. Pacuer pambl BBIMOIHUTH MATPUUYHBIM
21 Marprnas popma _ |meronom nepememnennii B BeruncautensHo# cpene Mathcad. [Tonyuennbie
MCTONA MCPEMCIICHIN | o3y iiETaTEI CPABHUTH C PE3YNIBTATAMH PACUETa PAMBI METOIOM
nepemMenieHnii B kanonnuecko popme (3agaua 3.1). Ucnonb3ys
HaliICHHbIE 3HAYCHUS] BHYTPEHHUX YCUJIMM U Y3JIOBBIX MIEPEMEIICHUN,
MOCTPOUTH AMIOPHI YCUIIUHN U 1eOPMUPOBAHHYIO CXeMY pambl. M3yuenue
TEOPETHUECKOr0 MaTepuasa mo TeMe.
3anayva 3.3. Pacuer miockoit paMmbl METOAOM KOHEUHBIX AJICMEHTOB
3ajanue pacyeTHOM CXEMbI M MPOBEJICHUE pacueTa IIIOCKON paMbl
METO/IOM KOHEUHBIX 3JIEMEHTOB C TTIOMOIIBIO BRIYUCIUTEIHHOM
Ocnogbt pacteta porpamMmbl. AHAJIM3 MOJYYEHHBIX PE3YyIbTaTOB U CPABHEHHE UX C
9o | CTCPKHEBBIX CHCTCM o3y raTamMu pacueTa JAHHON paMbl METOIOM IIEpEMEIICHUH B
MCTOZIOM KOHCUHBIX | yagonnueckoit opme (3a1aua 3.1) u B MaTpuuHO# dopme (3a1aua 3.2).
SJICMCHTOB BriBoa u ipeicTaBiieHne pe3ybTaTOB pacueTa pambl B rpa)udecKOM BUJIE
(amtopsel yeunui, nepopmMrpoBaHHON cxeMbl). M3ydueHne TeopeTuaeckoro
MaTepuaa 1o Teme.
Pacuer ctaTuyecku HEONIPEAETUMBIX CHCTEM CMEIIAHHBIM METO0M
West CMEMaHHOTO AHanu3 cTeneHei CTaTHYeCKOM U KHHEMAaTHYECKON HEOTPEIeTUMOCTH
MeTtosa. Beioop CHCTEMBI B IIEJIOM U ee YacTeil. BriOop pannoHaipsHOT0 METO1a pacuera.
23 | ocHoBHOI cuctempr 1 | OCHOBHas cucTemMa cMelaHHoro Metoja. CocraBieHne KAHOHUYECKHUX
KAaHOHHYECKHUE ypaBHeHUH. Beruncienne ko HUIMeHTOB U CBOOOIHBIX YJICHOB.
ypaBHEHHs [TocTpoeHue pe3ynbTUPYIOLIEH S0Pl MOMEHTOB. M3yueHue
TEOPETHYECKOr0 MaTepuasa no Teme.
[IpuMeHeHre cMeaHHOTO METO/1a K PacUeTy MIOCKUX U
MIPOCTPAHCTBEHHBIX PaM
Pacuet pam cMemanibpiM | BBIOOP OCHOBHOM CHCTEMbI CMEIIAHHOTO METO/IA MPH PACcyeTe MIOCKUX U
24 | wmeromom Ha meiicTBre |HTPOCTPAHCTBEHHBIX paM. COCTaBIEHNE KAHOHUYECKHUX YPABHEHUI.
CHIJIOBO# HArpy3KH [TocTpoeHue pe3yabTUPYIOUIUX SMIOP U3TUOAIOIINX MOMEHTOB,
MONEPEUHBIX U MPOAOIBHBIX CUJI. M3ydeHne TeopeTuueckoro marepuana
0 TeMe.
CBOOOIHBIE U BBIHYK/ICHHBIE KOJIEOAHUS CUCTEM C OJTHOM CTETICHBIO
CBoOoaHbIC U CBOOOIBI
BBIHYKICHHBIC OcHOBHBIE IOHATHS TUHAMHUKHU cOOpykeHui. CBOOOTHBIC U
27 KOJIeOaHMs CUCTEM ¢ | BRIHYXKICHHBIC KOJIeOaHUsI CHCTEM C OJTHOM CTENeHbI0 CBOOO 6. M3yuenne
OJIHOM CTEIEHBIO TEOPETHUECKOro MaTepuasa mo reme. Pemenne 3agad pacyera CUCTEM C
CBOBOTBI OJTHOM CTETEeHbI0 CBOOO Bl Ha CBOOOIHBIE M BBIHYK/IEHHBIE KOJICOaHMUS.
28 CBOGOIHbIE 1 3anava 4.1. JluHaMuyeckuil pacyeT MIoCKoW pambl Ha BUOPAIIMOHHYIO

BBIHYXJICHHBIC

Harpy3Ky




K0J1€0aHUs CUCTEM C
HECKOJBbKUMH
CTEHEHSAMHU CBOOOIBI

Omnpenenenue 9rcia CTeeHel CBOOOABI COCPETOTOUEHHBIX Mace
3aJJaHHOU

pacueTHoii cxembl. Onpenenenne Ko3PGUITUEHTOB U COCTABICHHE
YpaBHEHHUS 4acTOT B UUCICHHOM Bue. OmnpenenaeHne KOPHEH 4aCTOTHOTO
YpaBHEHHUS U IPOBEPKa NMPABHILHOCTH ero pemeHus. OmnpeaeneHue
4acTOT U MEPUOJI0B CBOOOIHBIX KosieOaHuii. CocTaBiieHre B 00I1IEM BUJIE
CUCTEMbl KAHOHMYECKHUX YPABHEHUH JIJIS ONPEICICHHS aMILTUTYIHBIX
3HAYEHU MHEPLUMOHHBIX CUJI IPUMEHUTENIBHO K 33IaHHON pacueTHOMU
cxeme. OnpeeieHne TIaBHbIX KOG (GUIIMEHTOB U CBOOOHBIX YJICHBI
CUCTEMBbl KAHOHHMYECKHUX YpaBHEHUH. V3 peIieHus CHCTEMBI OTPEACITUTh
AMIUTMTY/IHbBIC 3HAYCHUSI HHEPIUOHHBIX CHI. [loCTpOUTh TMHAMUYECKYIO
SMIOPY U3TUOAIOIIUX MOMEHTOB.

Yupouenus npu

Hcnonp30BaHne CUMMETPUU B 337a4ax TUHAMUKA. [[pubnrmkeHHbIe
CIIoCOOBI OIPECIICHHS YaCTOT CBOOOHBIX KOJICOaHU I
Hcnionb3oBanue CUMMCTPHUHU paC‘ICTHOfI CXEMHbI B 3aja4aX JUHAMUKH.

29 PCLICHNUH 33784 [TpuGimmxeHHBIC CIIOCOOBI OIIPEACIICHUS YaCTOT CBOOOHBIX KOJICOAHHIA.
ARHAMUAKA Bpennoe Bo3neicTBrE BUOpAIIMKA U MEPHI 110 €0 CHUIKCHHIO.
N3yuenune TeopeTnyeckoro Marepuaia mno reme. Pemenue 3amay.
OcuoBubie oasTus. | OCHOBHBIE MOHATHs. CTaTHYECKUI CITOCO0 pacyeTa Ha yCTOWYHUBOCTD.
Crarnueckuii meron | CTaTndeckuii cnocod pacyera Ha yCTOMYMBOCTS.
30 pacuera Ha N3ydenue TeopeTuyeckoro Mmarepuaia mno treme. OnpeaeneHue
YCTOWUHBOCTH KPUTHYECKON CHJIBI JJISI CUCTEM C OJTHOM CTEIICHBIO CBOOO/IBI.
3anayva 4.2. Pacuer mjiockoil pambl Ha YCTOMYUBOCTH METOJIOM
nepeMeIeHuin
Bp160p 0CHOBHO# cucTeMBbl MeTO/1a nepeMenieHuid. CocTaBlieHHUE
yYpaBHEHUS YCTOWYHUBOCTH B 00111eM BHie. [locTpoeHrne B OCHOBHOM
I:acqu paM Ha CHUCTEME DIIOPHI H3rUOAOIIMX MOMEHTOB OT €IMHUYHBIX CMEIIEHUHN 10
31 | ycroiumpocTs B q)Ovae HaIpaBJICHUSAM BBEJICHHBIX JIOMOJIHUTEIbHBIX CBs3el. OnpeneseHue
METO/a HEPEMCIICHUN | hoaypii B OMOTHUTENBHBIX CBA3SX OT 33JaHHBIX €IMHUYHBIX CMEIICHUI
U pEIlICHUE YPaBHEHUS YCTOMUHMBOCTH ITyTEM MOI00pa HAUMEHBIIIETO
KpUTHYECKOro napamerpa. OnpeneneHne KpUTUUECKUX CUJT M pacUeTHBIE
JUTMHBI JIJIS1 BCEX CHKATBIX CTOEK PACYETHOM CXEMBI
JIMHAMUYECKHM U OHpGI[CJ'ICHI/Ie KpHTHqGCKOﬁ CHJIBI DHEPIrCTHYCCKUM METOJOM
32 3HepreTI/IquKI/II7I I/I?,y‘-ICHI/IC TCOPCTUUCCKOTO MaTCpHraJia 1o T€Me. OHpeI[eHeHI/Ie
METOABI pacueTra Ha KPUTHYCCKUX CHUJT JJI1 CTCPIKHCHU U ITPOCTHIX paM SHEPTCTUUCCKHUM
YCTONYUBOCTh METOZIOM.
O6mue nonoxenus. | OCHOBHBIE ypaBHEHHS M3rH0a TOHKHUX TIACTUH
33 Pasperaromue I[I/I(b(begeHHI/IaHBHOC ypaBHEHUE U3rnda MIaCTUHBI. 3aJaHue TPAaHUYHBIX
ypaBHEHUS U3ruda ycioBuil. M3ydeHne TeopeTH4eckoro MaTepuaia mo Teme.
TOHKHUX TUTACTUH
3agaua 5.1. Pacuer n3rubaeMoi IINTHI YUCIEHHBIMA METOTAMHU
MeTos! mpubIMKeHHOTo perieHust TuddepeHIaIbHOr0 ypaBHEHUS
T10CTaHOBKM 1 METOR | yaryi6a Pacuer rmmThi METOJIOM KOHEUHBIX Pa3HOCTEH Ha Pa3HBIX CETKaX.
34 | pewenns 3ana4 n3rnda [TocTpoeHune rpaduKoOB CXOAUMOCTH PEIICHHS JIJIs Tporuda u
TTacTHH M3THOAIOIINX MOMEHTOB B TUIMTE. BapHaliMmOHHBIE METOJIBI PEIISHUS 3a/1a4
u3ru6a miaactul. MzydeHre TeopeTHueckoro MaTepuana mno Teme.
3agaua 5.1. PacueTr n3ruOaeMo IINTHI YUCIIEHHBIMA METOTAMMU
PacueT miuThl METOIOM KOHEUHBIX 3JIEMEHTOB Ha Pa3HBIX CETKaX.
[TocTpoenune rpaukoB CXOAUMOCTH PEIICHHS ISl Tporuda u
35 Pacuer nut metozom M3TUOAIOINX MOMEHTOB B TutHTE. CpaBHUTENHHBINA aHATIN3 PE3yIbTaTOB,
KOHCHHBIX SNCMCHTOB | 170 1yyernsix MKP 1 MKD. BIBOAIBI 10 MPUMEHEHHIO YHCIEHHBIX
METOJIOB JIJIsl pacueTa u3rudaeMoi inThl. M3ydeHne TeopeTH4ecKkoro
MaTepuaa 1o Teme.
36 | O6mue nonoxenus o | OOIIME MOJIOKEHNS O pacyeTe TOHKUX 000nouek. Jlepopmannu u ycunus




pacyere TOHKUX
o6onouek. YacTHBIE
TEOPUHU PacyeTa TOHKHUX
000J104eK

B TOHKUX 000JIOYKaX

OcHoBHBIE IOHATHUSA U ompeneneHus ooonouek. Knaccudukarus
oboouek. Onucanue noBepxHocTH. KpuBouHeHas cucTemMa KOOpIuHaT.
Jedopmaruu 1 ycuiiis B TOHKUX 0001049Kax. CBsI3b HAIPSDKEHUH C
BHYTPEHHUMU yCHIHSIMH. YacTHBIC TEOPUHU pacyeTa TOHKUX 000JIOUEK.

PacueT TOHKUX HOJIOTUX
o0omouek. O0mme

Pacuyer 060mouek ¢ nomomso [IBK "SCAD" minu "LIRA"
[Tpumenenue [I1BK ms pacuera o6onouek. Pacuernas cxema 0001049KH,

37 | cBemeHHUs 0 YUCIIEHHBIX |ypaBHEHHUE MOBEPXHOCTH 000JIOYKU, TPAHUYHBIX ycioBuil. Harpyska u
METOJIaX pacuera MPOBEICHHUE pacyeTa. M3ydeHne TeopeTHIeCKOTo MaTepHraa 1o TeMe.
000J104eK
3agaua 5.2. Pacder moJioroi 0001049KH METOIOM KOHEUHBIX 3JIEMECHTOB
Pacuer 000109kH MeTO10M KOoHeUyHBIX diemeHToB B [IBK "SCAD Office"
IIpuMenenne MeToa |y "JIupa-CAIIP" nns HECKOJIBKUX BapUaHTOB 3arpykeHus. s
38 | KOHEYHBIX 2JIEMEHTOB K

pacueTy 000104eK

HEBBITOJAHOTI'O 3arpyXCHHUs I/1306paSI/ITB OIIOPbI HpOl"I/I6OB, I/IBFI/I6aIOH_II/IX
MOMCHTOB 1 HOPpMAJIbHBIX CHII. BI)IBOI[BI I10 pacueTy 000JIOUKH. I/I3yquHe
TEOPECTUUCCKOTO MaTE€pHralia 1o T€Me.




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)

[Iporpammoit JUCHUIUTMHBI MPETYCMOTPEHO MTPOBEICHHE JICKIIMOHHBIX 3aHSATUM, HA KOTOPBIX JTAeTCs
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTepraj, MPAKTHYCCKUX U JIAOOPATOPHBIX 3aHATHH, IPEATIOIAraroIuX
3aKpEIUICHUE U3YUCHHOI0 MaTeprajia ¥ (OpMHPOBAHUE Y O0yUAIOIIMXCSI HEOOXOIUMBIX 3HAaHUH, YMEHHH U
HaBBIKOB. KpoMe Toro, BaXKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILIMHBI SBJISETCS CaMOCTOSITEIIbHAs paboTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3y4YEHHE TEOPETUUECKHX BOIIPOCOB I10 BCEM TeMaM JIUCIUILINHEL;

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHUIM;

- IOJITOTOBKA K J1a00paTOPHBIM 3aHATHSIM;

- IOJATOTOBKA K BBITIOJIHEHUIO KOHTPOJIbHBIX 3a/IaHUM;

- IOJITOTOBKA K BBIIIOJIHCHUIO KOHTPOJIbHBIX PadoT;

- MOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- OJIFOTOBKA K MPOMEKYTOUHON aTTECTAIUH.

3a510roM YCIENIHOTO OCBOCHUS AUCIHUILINHBI SBIISETCS 00s13aTEIIPHOE TIOCEIIICHUE JICKITUMOHHBIX,
MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee HECKOIbKUX ) 3aHITHIA
MOYET OCJIOKHUTh OCBOCHHE Pa3JeioB Kypca. Ha mpakThuecKux 3aHATUAX MAaTepHual, U3JI0KEHHbIA Ha
JIEKIMSIX. 3aKPETUISIETCS BBIMOTHEHUEM KOHTPOJIBHBIX pa0doT 1Mo TeMaM AUCIUIUIMHBI cornacHo PIT/I.

[Tpuctynas Kk U3y4eHUIO TUCIUIUINHBI, HEOOXOIUMO B MIEPBYIO 04YePEIb 03HAKOMUTHCS
conepxanueM PIIJ] mist ctyneHToB 0uHO#M OpMBI 00YUEHUS, @ TAKKE METOIUUYECKUMH YKA3aHUSIMU 110
OpraHU3aIMy CaMOCTOSATEIBLHON Pa0OThI U MOATOTOBKU K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHSATHSM.

[Ipu moArOTOBKE K MPAKTHYECKUM H JIAOOPATOPHBIM 3aHATHSAM U B paMKaX CaMOCTOSITEIIbHOM
pabOTHI IO U3YYEHHUIO TUCIUIUIMHBI 00 YJaFOIIMMCS HEOOXOMMO:

- IOBTOPUTH 3aKOHCTIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITUU MAaTepUall U JIOMOJIHUTD €70 C y4E€TOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTEpaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMBbI CeiaTh KOHCIEKT, UCIIOJIb3Ys
pexoMeHoBaHHbIe B PI1J] ncrounuku;

- BBITIOJIHUTh NPAKTUYECKUE 3aJIaHUS B PAMKaX U3y4aeMOM TEMBI;

- IOJITOTOBUTH OTYETHI 1O BHIMOJIHEHHBIM JIA0OPATOPHBIM padoTaM;

- BBITIOJIHUTHh KOHTPOJIbHBIC 33/IaHUS B PAMKAX U3y4aeMOM TEMBI;

- BBIITOJTHUTH KOHTPOJIbHBIE pa0OTHI, IPETYCMOTPEHHBIC paboUeii MPOrpaMMOM TUCIIUILITNHEI;

- IOJITOTOBUTHLCS K MPOMEXYTOUYHON aTTECTAIUH.

BrInosmHeHNI0 KOHTPOIIbHBIX (pacdeTHO-TpaduiecKuX) padoT JOHKHO HMPEIIeCTBOBATh H3yUEeHUE
COOTBETCTBYIOILIMX TEM TEOPETHYECKOI0 Kypca [0 MaTepuajiaM JIeKIUH, yaeOHUKaM, 3JIEKTPOHHBIM
pecypcam. [Ipexae uem HaUMHATH pENICHUE 3a]]a41, HEOOXO0IUMO BBIUEPTUTH B MacIITabe 3aJJaHHYIO
pacyYeTHYIO CXeMY U yKa3aTh Ha HEM BCe MCXOHBIC YHUCIIOBBIC JaHHbIE. [IpucTymnas K peneHuto Kaxmaon
3a/1a4M, He0OOXOIMMO YSICHUTh ce0e UCXO/IHbIE TaHHbIE, COJIEPKaHUE KAXKI0T0 U3 TYHKTOB 3aJlaHus U
OTIPENIETTUTH T€ METOJIBI CTPOUTEIHLHON MEXaHUKHU U CIIOCOOBI PEIICHUS, KOTOPBIE TUTAHUPYETCSI TPUMEHUTb.
[Ipu npoBeneHnH pacyeToB HEOOXOIMMO CTPOTO MPUACPKUBATHCS TPUHATON CUCTEMBI €MHUI] U3MEPEHUS
¢uznueckux BenuurH (CH) 1 cornacoBbiBaTh MEX1y COOON Pa3MEPHOCTH 3TUX BETUUHH.

Bce pacuetHbie (hopMyIIbl TOKHBI 3aITUCHIBATHCS B OOIIETPUHATHIX 0003HAYCHUSIX, PACUETHBIE
CXEMBI JIOJDKHBI BBITIONHATHCS aKKYPAaTHO, C BKIIFOUEHHEM BCEX HEOOXOIMMBIX JIEMEHTOB U 0003HAYECHUIA
cornacHo cranaaptam ECKJI.

Pemenwne 3a1a4 HEOOXOAUMO COMTPOBOKAATH KPATKUMU MOSCHEHUSIMU, BCEMH HEOOXOMMBIMU
pacueTaMu M YeTKUMHU CXeMaMH C YKa3aHUEM B HEOOXOIMMBIX CIydasX MacITaboB AJTUH U CUJL.

PacuetHo-rpaduueckre paboThl JOMKHBI OBITH OQOPMIIEHBI Ha CTaHIAPTHBIX TUCTAaX Oenoil Oymaru
dopmara A4 (210x297) ¢ cobmonennem 'OCT. Ha TuTynbHOM JUCTE 00s13aTENBHO YKA3bIBAIOTCS HOMEP U
HaUMEHOBaHUE PaOOTHI, (PaMIIIKS U MHUIHAIBI cTyeHTa U mudp. O0pasisl opopMIIeHUs CTaHAAPTHBIX
JUCTOB JIaHbl B IPUIIOKEHUU K METONYECKUM yKazanusMm. OdopmiieHne padoT Ha JIUCTaX IPYroro
dbopMmaTa He JOImyCcCKaeTcsl.



Htorom n3yueHus TUCHIUTIIMHBI SIBJISETCS 3a4€T C OIEHKOH (5 cemecTp) u 3k3ameH (6, 7 cemecTp).
3ayer mpoCTaBISETCS MO PE3yJIbTaTaM BBITIOJTHEHUSI KOHTPOJIBHBIX 3aJJaHUi, KOHTPOJILHBIX padoT U
YCTHOTO coOeceI0OBaHusI.
DK3aMeH IPOBOJUTCS 10 paciucanuio ceccuu. dopma npoBeieHus 3aHATHsI — ycTHass. CTyIeHTHI,
HE MPONIC/IINE ATTECTALHUIO IO TPAPHUKy CECCHHU, JIOJIKHBI IMKBUIUPOBATH 33J0JDKEHHOCTD B
YCTAHOBJICHHOM ITOPSIIKE.

7. OuleHOYHbIe MAaTEPHAJIBI /ISl IPOBEAEHUA TEKYIEero KOHTPOJIsSl YCIeBAeMOCTH ¥ IIPOMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 JUCHUILINHE (MO1YJII0)
7.1. IlepeueHb KOMIETEHIINI C YKa3aHUEM ATANoB UX (OPMHPOBAHUS B MPOIECCE OCBOCHUS TUCITUTUTHHBI

KO,[[ 1 HAMMCHOBAHUC

Ne KonTtponupyemsie pa3iesbl JUCIUIIITHHBI HEJTHKATOpS KOHTPOIHPYeMOlt Bun onenounoro
/1 (Motyist) cpencTBa
KOMIIETCHITUHU
PacueTHbIE CXEMBI COOPYXKEHUM, NX OIIK-1.2, OIIK-3.1, OIIK- | YcTHbIi ompoc,
1 .
KMHEMATUYECKUI aHaJIN3 6.17, OIIK-11.1 perieHue 3a1a9
YcTHbli onpoc,
2 MHOronpoJiIeTHbI€ MIAPHUPHO-KOHCOJIbHBIE OIIK-1.2, OIIK-1.5, OIIK- gillllilg{z;jiaq'
OayKu 3.1, OIIK-6.17, OIIK-11.1 o
KOHTPOJIbHON paboThI No
1 (3amava 1.1)
YcrHbIi onpoc,
MHOTOINCKOBEIE CTEPKHEBBIE CUCTEMBI OINK-1.2, OIIK-1.5, OIIK- | pemenue saza.
3 | pome i SEOBRE S DI ' 1.7, OTIK-3.1, OTIK-6.17, |Buimonuenne
p PHHIP p p OIlK-11.1 KOHTPOJIbHOM paboThI No
1 (3amaua 1.2)
YcTHBbli onpoc,
OIIK-1.2, OIIK-1.5, OIIK- |pemieHue 3aaady.
4 | CraTuuecku onpeaenumble MI0CcKue (hepMsbl 1.6, OIIK-3.1, OIIK-6.17, |BsinonHeHue
OIlK-11.1 KOHTPOJIBbHON paboThI No
1 (3agaua 1.3)
VYerHbIl onpoc,
JInHUM BIVSIHUS PEAKIMK U BHYTPEHHUX OIIK-1.2, OIIK-1.5, OIIK- PCILICHHC 3a/1ad.
5 Ny Brinonnenue
yCuIHi B Oalikax U pamax 1.6, OIIK-6.17, OIIK-1.7 .
KOHTPOJIbHOHM paboThI No
1 (3amava 1.4)
VYerHbIl onpoc,
OmnpeneneHne peakiiii 1 BHYTPEHHUX PCLICHHE 3a/1a1.
6 et peaxil yIp OIIK-1.2, OIIK-3.1 Brimonnenue
YCUITUH TIO JTUHUSIM BIUSHUS .
KOHTPOJIbHON paboThl No
1 (3amaua 1.4)
7 JIvHWY BIASIHUS YCHITUH B CTEPIKHSIX OINK-1.2, OTIK-1.6 YcTHBI omnpoc,
IJI0CKUX (hepM pelIeHune 3a1a4
8 cOTCi%ii?:;%nﬁlel?;;lII;IHTeg)I())eTAHna OIIK-1.2, OIIK-1.4, OIIK- |YcTHbIi ompoc,
p - POPMY 1.5, OIIK-1.7, OIIK-6.17 pelieHue 3aaau
Makcgeiuia-Mopa
YcTHBIM ompoc,
Onpeieienne nepemenerii B Garkax u OITK-1.2, OTIK-6.17, OTIK- | PETICHHE SaAd.
d aMax OT CHJIOBOM Harpy3Ku 1.7 Brinonmenue
P Py ' KOHTPOJBHON paboThl No
1 (3agaua 1.5)
Ornpenenenue nepeMenieHuii ot V CTHBIH OMDOC
10 [TemrepaTypHOT0O BO3JICHCTBHS U OT OCAJKH OIIK-1.2, OIIK-1.4, OIIK-1.5 poc,
perieHue 3aaaq
orop
11 |Wnas xoHTakTHast pabora OIIK-1.2 VYeTHBIi onpoc




12

3ayeT ¢ OIEHKOH

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 CraTuyecku HeONpeAeTMMBbIE CUCTEMBI, UX OIIK-1.2, OIIK-1.5, OIIK- | YcTHbli ompoc,
cBoiictBa. Uaes merona cui 3.1, OIIK-11.6 peIIeHue 3a1a4.

14

Pacuer ctaTndecku HeonpeneaIuMbIX pam
METOJIOM CHJI Ha IEUCTBUE CUJIOBOU
Harpy3Ku

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

YcrHbIi onpoc,
pelieHue 3aau.
Beinonnenue
KOHTPOJIbHON paboThI No
2 (3amaum 2.1, 2.2)

15

Pacuer paM METOJO0OM CHUJI Ha TEMIICPATYPHOC
BOSI[CI\/'ICTBI/IG H 0CaaKy OIIop

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

YcTHBIM onpoc,
pelieHue 3aau.
Brinosinenue
KOHTpPOJIbHOM paboThl Ne
2 (3amava 2.3)

16

Pacuer cratudecku HeonpeneauMbIx Gpepm u
MIPOCTPAHCTBEHHBIX paM METOJOM CHII

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

YcrHbIi onpoc,
penieHue 3anad

17

Wnest meTona nepememennii. OCHOBHas
CUCTEMA U KAHOHHUYCCKHUEC YPABHCHUA
METO/Ia NEPEMEIICHU I

OIIK-1.2, OIIK-1.5, OIIK-
11.6

YcrHbIi onpoc,
pelieHue 3aau.
Brinosinenue
KOHTPOJIbHOM paboThl Ne
3 (3amaya 3.1)

18

Pacuer paM MCTOJAOM HepeMeH_IeHI/Iﬁ Ha
HeﬁCTBHe CUJIOBOM HarpyskKku

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

YcrHbIi onpoc,
perieHue 3aaa4.
Brinosinenue
KOHTPOJIbHOM paboThI No
3 (3amava 3.1)

Pacuer paM MCTOJA0OM HepeMeH_IeHI/Iﬁ Ha

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

YcTHBIi onpoc,

19 TeMIeparypHoe Bo3zaencTeue u ocagky onop | OIIK-11.1, OIIK-11.6, OIIK- |pemenue 3agau
11.7

YTPOLICHHS MPH PACYETE PaM METOZIOM OIIK-1.2, OIIK-6.17, OIIK- | YcrHbIit onpoc

20 [mepemernienuii. Pacyet mpocTpaHCTBEHHBIX " 111 o pemenye 3az[at;

pam

21

MarpuuHnas popma MeToa nepeMereHui

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

YcTHBIi onpoc,
pelIeHue 3a1ay.
Brinosninenue
KOHTPOJIBbHON paboThI No
3 (3agaua 3.2)

22

OcHOBEI pacdeTa CTCPKHEBLIX CHUCTEM
METOJOM KOHCYHBIX 3JICMCHTOB

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

YcTHBI ompoc,
pelieHue 3aau.
Beimonuenue
KOHTPOJIBbHON paboThl No
3 (3amaua 3.3)

23

Unes cmemannoro merona. Berbop
OCHOBHOﬁ CUCTCMBbI 1 KAHOHUYCCKUC
YpaBHEHUS

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

YTl onpoc,
peleHue 3a1a4y

24

Pacuer pam cMmelIaHHbIM METOZOM Ha
JENCTBUE CUIIOBOM HArpy3KH1

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

YTl onpoc,
peleHue 3a1a4y

25

Wnas koHTakTHas pabora

OIIK-1.2

YCTHBIN onpoc

26

DK3aMeH

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

VYcerHbl onpoc




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

27

CB0OOHBIC U BBIHYKICHHBIC KOJICOaHUs
CHCTEM C OJTHOW CTETIEHBIO CBOOOIBI

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

YcrHBIM onpoc,
pelieHue 3anad

28

CB0OOOHBIC U BBIHYK/ICHHBIC KOJICOaHUs
CUCTEM C HECKOJIbKMMH CTEIIEHSIMU 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

YcrHBIM onpoc,
pelieHue 3ana4

29

YrpouieHus pyu pelieHUH 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

YcrHBIM onpoc,
pelieHue 3a1a4.
Brinosinenue
KOHTPOJIbHOM paboThl No
4 (3agaua 4.1)

30

OcHoBHbI€ TTOHATHA. CTaTHYECKHUI MECTO
pacydeTa Ha YCTOﬁHHBOCTB

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

YcTHbli onpoc,
penieHue 3aaau

Pacyer pam Ha ycToiunBOCTh B (hopme

OIIK-1.2, OIIK-1.7, OIIK-
2.6, OIIK-6.17, OIIK-6.18,

YcTHbli onpoc,
pelieHue 3a1ad.

311 Merona nepemerermi OIIK-LL1, OIK-116, OIIK- | Brmomenne
11.7, OTIK-11.13, OTIK-11.14 | XCHTPOILHON PADOTLL A2
4 (3amaua 4.2)

32

HI/IHaMI/I‘leCKI/Iﬁ n BHCPFGTH‘{eCKHﬁ MCTOABI
pacydcTa Ha YCTOﬁHHBOCTB

OIIK-1.2, OIIK-1.4, OIIK-1.5

YcTHblii onpoc,
pelieHue 3aaay.

33

Oo6mue nonoxxenusi. Pazpemarorniue
YpaBHCHUA n3ru0a TOHKUX IIJIaCTHH

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

YcTHbI onpoc

34

[TocTaHOBKM M METOIBI PEIICHUS 3a/1a4
n3rnoa IIacTUH

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

VYerHbIl onpoc,
peleHue 3anga4

35

PacdeT mimT METOI0OM 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

YcTHBIi onpoc,
pelIeHue 3a1ay.
Brimosninenue
KOHTPOJIBbHON paboThI No
5 (3agaya 5.1)

36

OO0mIre MoJ0KEeHHs O pacueTe TOHKUX
obostouek. YacTHbIC TEOPUU pacueTa TOHKUX
000104EK

OIIK-1.2, OIIK-1.4, OIIK-3.1

VYerHbli onpoc

37

Pacuyer ToHKUX 1TOJI0THX 0000YeK. OOmIHE
CBEJICHHS O YHCJICHHBIX METO/IaX pacyera
000104EK

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

YcTHBIN onpoc

38

HpI/IMeHeHI/Ie METOAAa KOHCYHBIX DJICMCHTOB
K pacyeTy 000J109eK

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

YcTHBbIi onpoc,
pelieHre 3aad.
Brinonnenue
KOHTPOJIbHOM padoThI No
5 (3agaua 5.2)

39

WNHnas xoHTakTHAas paboTa

OIIK-1.2, OTIK-1.4, OTIK-
1.5, OTIK-1.6, OTIK-1.7, OITIK
-1.10, OTIK-2.6, OTIK-3.1,
OI1K-6.17, OIIK-6.18, OIIK-
6.19, OMTK-11.1, OTTK-11.6,
OIIK-11.7, OTIK-11.13, OTIK-
11.14

YcTHBII onpoc




OIlIK-1.2, OTIK-1.4, OIIK-
1.5, OIIK-1.6, OIIK-1.7, OIIK
-1.10, OIIK-2.6, OIIK-3.1,
40 | Dk3ameH OIIK-6.17, OIIK-6.18, OIIK- |YcTHbIit omipoc
6.19, OIIK-11.1, OIIK-11.6,
OIIK-11.7, OIIK-11.13, OIIK-
11.14

7.2. TunoBbIe KOHTPOJIBHBIC 3a/IaHKSI HJIM MHBIC MaTCPHAJIbl TCKYILIET0 KOHTPOJIS YCIIEBAaCMOCTH,
HEOOXOAUMBIC ISl OLICHKH 3HAHHMH, YMEHUI U HABBIKOB U (WJIM) OIbITa MPO(GECCHOHAIBHOM JACSITCIBHOCTH,
XapaKTePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHIA B ITPOIECCE OCBOCHUS TUCITUTUTHHBI
KoHTpoJbHBIC 3aJ1aHMsI JIJIs1 CAMOCTOSATEIbHON PabOThl Ha MPAKTHYECKUX 3aHATUIX (U1 IIPOBEPKU
c(hopMUPOBAHHOCTH MHIUKaTOpa AocTkeHni kommerenmuii: OITK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6, OIIK-11.7)

5 cemectp. daiin pacronoken B [Ipunoxkenusx: "KonrpoasHsie 3aganus. 5 cemectp.pdf

. OnpeieneHre ycuiinii B OJHOAMCKOBBIX cucTemax (rmocrpoenue smop M, Q, N).

. OnpeneneHre ycwinii B IBYXIMCKOBBIX crcTeMax (moctpoenue amop M, Q, N).

. OnpezencHre yCuiinii B pamax ¢ 3aMKHYTBIM KOHTYypoM (miocTpoenue smop M, Q, N).
. Onpenenenne ycunmuit (N) B CTEpKHSIX MPOCTHIX epM.

. IMoctpoenue nunuit Bausaus yewuii (R, M, Q) B mapHUPHO-KOHCOJIBHBIX OallKax.

. OnpeneneHne nepeMenieHni B MapHUPHO-CTEPKHEBBIX CUCTeMax ((epmax).

. Onpenenenne nepeMeIIeHni B MPOCTHIX (OTHOANUCKOBBIX) CHCTEMAaX.

. Onpezenenre nepeMenieHnid B IBYXIMCKOBBIX CHCTEMAX.

0N Nk W~
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cemectp. Daiin pacrnonoxxed B [Ipunokenusx: "KouTposbHbie 3aaanus. 6 cemectp.pdf

. Onpezenenrie nepeMeIeHruid B CTATUUECKH ONPEACIIUMBIX CUCTEMAaX.

. PacueTr mpocThIX cTaTUYecKu HEOMIPEACIUMBIX CUCTEM METOJIOM CHII.

. Pacuer cTaTndecku HeonmpeneTuMbIX paM Ha BHEUTHIOK HAarpy3Ky METOJOM CHIL.

. Pacuer ctaTudyecku HeOnpeaeTMMBIX CHCTEM Ha OCaJKy OIOP METOJIOM CHJI.

. Pacuer cTaTnuecku HeonpeaeauMbIX CHCTEM METOJIOM MEPEMEILICHUM.

. Y4eT cuMMeTpHH NpU pacuyeTe paM METOJA0M MepeMENICHU .

. Pacuer aBax1pl KHHEMATUYECKN HEOIPEIETUMBIX CUCTEM METOJOM MEPEMEILICHUMN.
. Pacuer cTaTnuecku HEONpeaeTUMbIX CUCTEM CMEIIAHHBIM METO/IOM.

01N N KW~

7 cemectp. Daiin pacrnonoxen B [Ipunokenusix: "KonrposnbHeie 3ananus. 7 cemectp.pdf

1. luHaMHUYeCKUN pacyeT CUCTEMBI C OJTHOM CTENEHBI0 CBOOO/IBI.
2. OmnpeneneHne 4acTOThl CBOOOTHBIX KOJIEOaHHI pamBbl.

3. Pacyer cuctembl Ha YCTOMUMBOCTH CTATUYECKUM CIIOCOOOM.

4. Pacuetr pambl Ha YCTOMYMBOCTh METOJIOM MEPEMEILICHUM.

5. Pemenne o6paTHOI 3ajaun TEOPUH U3rH0OA MIACTHH.

6. Pacuer nsrubaemoii IiacTUHBI METOJIOM KOHEUHBIX Pa3HOCTEH.
7. Pacuer uzrubaemoit ruiacTuHbl MeTo10M byOHOBa — ["anepkuHa.
8. Pacuer nzrn6aeMoil miacTHHBI METOJJOM KOHEYHBIX dJIEMEHTOB.

7.3. CucteMa OLIeHUBAaHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJII0) IIPH MPOBEIEHUHN TEKYLIETO
KOHTPOJISI YCIIEBaEMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
Y JIOTUYECKH MPABUIILHOE M3JI0)KEHHE OTBETA HAa BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAyYHbIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TEOPETUUYCCKUE 3HAHMS JIJIT BBIOOpA METOMKHU BBITTOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTUBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JTOTIOJTHUTEIBHON JIUTEPATyPhl, PEKOMEHOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHIO, JIMHIBUCTHYECKU U JIOTHYECKH
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHITUSIX, YIacTHE B TPYIIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ pelIeHHs 3a/1a4 0e3 3aTpyIHEeHU I




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- UCTOJIb30BaHUE HAYYHON TEPMHUHOJIOTHUH, CTUIIMCTUYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT HUHCTPYMEHTaprueM y4yeOHON AUCUUILINHBI, YMEHUE €TI0 HUCIOIb30BaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- TOCTaTOYHbII MUHUMAJIbHBIA YPOBEHb CPOPMUPOBAHHOCTHU 3asIBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUSI TUCbMEHHON PaboOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! U MPAKTUYECKUE 3a/IaHUsI 1711 TPOBEACHUS IPOMEKYTOUYHOU aTTeCTallU
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTrudeckue BOMPOCHI 7Sl MPOBEACHUSI IPOMEKYTOUHOMN aTTeCTAllUU 00yYarOIINXCs

[Tepedyens BompocoB (1 MPOBEPKU CHOPMUPOBAHHOCTU WHIUKATOPOB JTOCTHUKEHHUST KOMITCTCHITHI:
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK-
6.19, OIIK- 11.1, OIIK- 11.6, OIIK-11.7)

5 cemectp. CtpouTenbHas MEXaHHKa, 4acThb |
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. OCHOBHbIE TIOHATHUS PACUETHOM CXeMbI COOpYKeHHs. CBSI3U U y3J1bl IIJIOCKON pacyeTHOM CXEMBI.
. Kimaccudukarniys cTepKHEBBIX CUCTEM U UX PacueTHBIX cxeM. KnHeMaTHueckuii aHaumu3 cXeM.

. Pacder mapHupHO-KOHCONMBHBIX O6anok. OnpeneneHue peakiuii 1 BHyTPECHHUX YCHITH.

. Pacuet nmiockux TpexmapHupHbIX pam. OnpeneneHue peakiuuii 1 BHyTpEHHUX YCUIIHI.

. Pacuet pam ¢ 3aMKHYTBIM KOHTYypoM. OnpeniesieHrne peakiiuii U BHYTPEHHUX YCUIIHH.

. [locTpoeHue 310p BHYTPEHHUX YCHIIUH B IJIIOCKUX paMax. OCHOBHBIE CBOWMCTBA M MPOBEPKaA

. Pacuet TpexmapHupHbIx apok. Onpeenenne peakiyii ¥ BHyTPEHHUX YCUITUH.
. [IpocTeie miockue hepmbl. YcloBUe reoMeTpuieckoi Hem3MeHseMoctu. Knaccudukanus dpepm.
. Pacuer cratnuecku onpenenumMbix pepm. CriocoOb! onpeieNIeHus] YCHUIIUA B CTEPKHAX (EePMBI.

10. OcoGeHHOCTH pacyeTa pacHopHBIX U IIMPEHTeNbHBIX (hepM. PacueT mpocTpaHCTBEHHBIX (hepM.
11. Pacyer cucreM Ha NOJABMKHYIO Harpy3Ky. JIMHUU BIUSHUS YCHIIUI, CIOCOOBI UX MTOCTPOCHHS.




12. TlocTpoeHue IMHUN BIUSIHHASI OMOPHBIX PEAKIMN U YCUIIH B MHOTOITPOJICTHRIX OaJIKax.

13. [locTpoeHue TMHUMN BAUSHUSA BHYTPEHHUX YCUJIUN B TPEXIIAPHUPHBIX CHCTEMaXx.

14. Onpeenenne yCUInil O JTUHUSAM BIMSHUS OT HEMOABUKHOM U MOJABUKHOM HArpy3ox.

15. JIuauu BAMSIHAS YCHIIHNA B TPOCTHIX epmax. CriocoObl MOCTPOSHUS, CBOMCTBA JIMHUN BIUSHUSL.
16. OcHOBHBIE TPUHIIUIIBI CTPOUTEIILHON MeXaHUKU. Buasl mepemernienuii. Pabora BHETHUX CHIL.
17. OcHoBHBIE TeOpeMBbI cTpouTeabHON Mexanuku. ®opmyna Makcsemia—Mopa 1 ee IpUMEHEHHE.
18. Omnpezernenue nepeMenieHnii B CTep>KHEBBIX cucTeMax. @opMyIibl IEPEMHOKEHHUS IITIOP.

19. Onpenenenue nepeMenieHnii B n3rudaemeix cucremax. [loctpoenne 1e)opMUpOBaHHON CXEMBI.
20. OnpeaeneHue nmepeMenieHuid 0T TEMIIEPATYPHOTO BO3JECHCTBHUS U OT OCAIKH OTIOP.

6 cemectp. CTpoutesibHasi MEXaHHUKA, YaCTh 2

1. Kakue cucremsl Ha3piBatOTCs ctatudecku HeonpeneaumbiMu (CHC). Uto Takoe cTerneHb
craTudyeckoi Heonpenenumoctu cucrembl? Kak onpenensiercs?

2. KakoBbl OCHOBHBIE CBOMCTBA CTATUYECKU HeolpeaeauMbIx cucteM? HazoBuTe Tpu OCHOBHBIX
(kmaccuueckux) metoja pacuera CHC?

3. KakoBa ocHoBHas uaest merona cui (MC)?  Kakas Beioupaercs ocHoBHas cuctema (OC) meTtona
cun? OcHOBHBIE TpeOOBaHUS K HEH.

4. KakoB CMBICJT KAHOHUYECKUX ypaBHEHHH MeTona cui? KakoB ¢pu3udecKuii CMbICI
K02 (UIIMEHTOB MPU HEU3BECTHBIX 01] B MC?

5. KakoBbI cBOWCTBA TTIaBHBIX U TOOOYHBIX KOI(PPHUIIMEHTOB KaHOHMYECKUX ypaBHeHH? Kakum
00pa3oM BBIYUCIISIIOTCS KO PUIIMEHTHI 81 1 cBOOOIHBIE wieHbl AiF B MmeTome cun?

6. Kak BBIYMCIIAIOTCS SIIOPBI PE3YIBTUPYIOLIMX MOMEHTOB B MeToie cuii? B yem unes u cythb
nehopMaImOHHOM MPOBEPKU B METOC CHII?

7. Kak onpenenstorcs nomepednsie cuiabl Q depes 3HaueHUss MoMeHTOB?  Kak onpenenstores
npo1oyibHBIEC cUiIbl N Uepes mornepevHbie CUibl?

8. HazoBute msath ocHOBHBIX 3TanoB pacyera CHC metonom cuin. B dem upest u cyTh CTaTHYECKOM
IIPOBEPKHU pacyeTa B METO/E Cu?

9. Kak ompenensirorcst cBo0oaubie wieHbl AT mpu pacuere Ha Temnepatypy u AiO  1ipu pacdere Ha
ocaaKy onop?

10. Kak MO>XHO OnIpeieTuTh IEPEMEIICHHS B CTATUYECKU-HEOPEACIUMON cucteme?

11. K xakuM ynpoIieHusM BeeT y4eT CHMMETPUH MpH pacuere MeTooM cui? Kakue cnocoObl
YIPOILEHUS IIPU pacueTe CUMMETPUYHBIX cUCTEM?

12. YTo Takoe mapHble HEU3BECTHBIE U IPyNNUpOBKa Hen3BecTHRIX B MC? B uem ympouienue npu
JEHCTBUM CUMMETPUYHON/KOCO-CUMMETPUYHON HArPY3KH?

13. Kak onpenenuth CTeneHb CTaTHYECKON HEOIPeIeIMMOCTH IPOCTPAHCTBEHHOM pambl? B yem
3aKJII0YAI0TCSl OCOOEHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM METOAOM CUIl?

14. B ueM 3akmro4aroTcss 0COOCHHOCTH pacdeTa CTaTUYeCcKH HeorpeaeauMbix hepm MC?

15. Yto Takoe cTeneHb KNHEMaTHYECKON HeomnpeaeauMocTu cucteMbl?  Kak onpenensercs cTeneHb
KMHEMaTU4YeCKOW HeoNpeaeaTuMocTu?

16. Kak nmosydaercsi ocHOBHas cucrema Metojia nepemenienuit (MII)? B ueMm oTianune ocCHOBHOM
cucteMbl MII ot ocHOBHO# cuctembl MC?

17. KakoBbl OCHOBHBIE TPeOOBaHUSI K OCHOBHOW cUCTeMe MeTojia nepeMenieHnii? Kakue Tumsl
CTEpXKHEHN COCTaBIISIIOT OCHOBHYIO cuctemy MII?

18. KakoB cMbICTT KAHOHMYECKUX YpaBHEHMH MeTo1a nepeMenieHnii? KakoB (usznueckuii cMbIc
K03 (UIIMEHTOB NP HEU3BECTHBIX M CBOOOAHBIX WwieHOB RIF B MeTo/e mepemenieHuii?

19. Kak Beraucisitorest koddduitmenTsl rj 1 cBoOoHbIe WwieHbl RIF B MeToz1e iepeMerieHmii?

20. Kak onpenenstorcst pe3yIbTUPYIOIIME MOMEHTHI MPH pacueTe METoIoM nepemeniennii?  Kak
MO>KHO BBITIOJTHUTH UX MTPOBEPKY?

21. HazoBuTte niaTh 0CHOBHBIX 3TanoB pacuetra CHC metonom nepemenienuii. Kak nenaercs
cTaTH4YecKas MPOBepKa MPABUILHOCTH pacueTa METOJOM IepeMeleHu?

22. Kak ompenenstorcst cBoOboaubIe wieHsl RiT mpu pacuere Ha Temmieparypy 1 RiO  mpu pacuete
Ha 0CajJIKy orop?

23. Kak moxHO ynpoctuth OC MeTo/1a iepeMenieHuil Ipyu pacyeTe CUMMETPUYHbIX paMm? UTo Takoe
IapHbIE HEU3BECTHBIE M IPYNIIMPOBKA HEU3BECTHBIX B METO/I€ IEPEMELICHUN?

24. Kak onpeenuTh CTENEeHb KHHEMaTUYECKON HEONPEASIMMOCTH MMPOCTPAHCTBEHHBIX pamM? B uem
HPOSIBIIAIOTCS 0COOEHHOCTH pacyeTa NpoCTpaHCTBEHHBIX pam MIT?



25. OcHOBHOE MaTpUYHOE ypaBHEHHE rpu pacdere pam MII B matpuunoii popme? W3 gero cocrout
MaTpuIlla UHACKCOB MpH pacuere pam MII B maTpuuHoii hopme, ee Ha3HAUCHHE?

26. B ueM ujes u CyTh NPUMEHEHHS METO/1a TEPEMEIICHUI P MOCTPOCHUH JTMHUN BIUSHUS?

27. KakoBa ocHOBHas uzes cmemanHoro metoja pacuera CHC? Kakue BeIMUMHBI SBIAETCS
HEU3BECTHBIMHU B CMEIIAaHHOM MeTo/1e?

28. Kak BbeIOMpaeTcs OCHOBHAsI CHCTEMa CMEIIAaHHOTO MeTo1a? B Kakux ciydasx paruoHaabHee
MPUMEHSTh CMEIIAHHbBIN MeTo 1?7

29. KakoB cMbICII KAHOHUYECKUX YpaBHEHU B CMEIIaHHOM MeToje? Kak MOKHO onpenenuTh
k03 duiueHTsI 81j = —rij B CMEIIaHHOM MeTo1e?

30. Kak Haxozstes koadduimeHTs! dii , rjj u cBobomubie wieHbl AiF u RjF B cmemanaom mMetose?
Kaxk onpenensitorcst pe3yabTUPYIOIIHE MOMEHTHI ITPU pacyeTe CMEIIAaHHBIM METO0M?

7 cemectp. CTpoutesibHas MEXaHUKA, 4aCTh 3

1. lunamuka coopyxeHuid. Bunbl nuHamudeckux Harpy3ok. OCHOBHBIE 3aKOHBI TMHAMUKH.

2. Konebanus u ux Buasl. MeToapl pemenus 3a1a4 fuHaMukd. Cternenb cBo0oapl Macc. CHCTEMBI C
pacrpeieleHHbIMUA U COCPEI0TOUYEHHBIMU MacCaMH.

3. CBoOoiHbIE HE3aTyXalolIue KoieOaHus YIPYroi CUCTEMBI C OJHON CTETIEHbIO CBOOO/IBI.
OcHOBHBIE XapaKTEPUCTUKH CBOOOTHBIX KOJICOAHHIA.

4. CBoOoHbIE 3aTyXaroIIMe KojaeOaHus ypyro CUCTEMBI C OJTHOM CTENEHbI0 CBOOOIbI. Y paBHEHHE
3aryxammux konedanuii. JlorapupmMudeckuii 1eKpeMeHT 3aTyXaHHsl.

5. BeIHyX/I€HHbIE KOJIeOaHUSI CUCTEMBI C OJJTHOM CTENeHbI0 cBOOOABI. JJnHamuueckuii ko uirent
U €r0 CMBICIL.

6. SIBncHUE pe3oHaHca. 3aBHCUMOCTh JUHAMHUECKOr0 KO3 (UIIMEHTa B 00IaCTH PE30HAHCA OT
norapudMuueckoro JaekpeMenTa 3atyxanus. [Ipubmmxernas popmyna st TMHaMUYecKoro koddduirenra
¥ 00J1acTh ee MPUMEHEHUSI.

7. CBoOOIHBIC KOJICOAHUS YIIPYTOIl CUCTEMBI C ABYMSI CTENEHsIMH ¢BOOO bl OTIpeAeTNTENb YacTOT.
O06o00mIeHre Ha ciTyYali HECKOJIbKHMX CTEIIeHEH CBOOOIBI.

8. Onpenerenre 9acToT CBOOOTHBIX KOJICOAHHMI CHUCTEMBI C IByMs CTEIICHSIMH CBOOOIBI. Pemenue
YPaBHEHHUS 4acTOT U €ro IIPOBEPKHU.

9. YpaBHenus ¢hopm KoseOaHUI MEXaHUIECKON CUCTEMBI C IBYMS CTETICHSIMH CBOOO/IBI.
[TocTpoenue popm konedanmii.

10. BeiHyX/1€eHHbIE KOJI€OaHUSI CUCTEMBI C OJJTHOM CTENEHBIO CBOOOABI IIPYU HECOBIAICHUU
HalpaBJieHUs Koye0aHUI Macchl U HAaIIpaBJIEHUs! BUOpallMOHHON Harpy3ku. OnpeaeneHue THHaMUYeCKUX
YCUIIH.

11. BeiHyX/1€eHHbIE KOJI€OaHUs CUCTEMBI C IBYMs CTENIEHsIMH cB0001bl. KaHOHMYECKHe ypaBHEHUS
JUISL aMILUTUTY UHEPIIUMOHHBIX CHUIIL.

12. Onpenenenne K03PPUIMEHTOB U CBOOOIHBIX WIEHOB KAHOHUYECKUX YPAaBHEHUN U1l aMIUIUTY/L
MHEPLUUOHHBIX cuil. [locTpoeHne TuHaMU4eCcKON AMIOPbl U3rH0ar0IUX MOMEHTOB.

13. DHepreTu4ecKuii crocod ompeeseHus epBOil YaCTOThI CBOOOHBIX KOJIEOAHUM CUCTEMBI C
pacnpeneneHHbIMi MaccaMu. [IpuHnune! 3a1anust GopMbl KOJeOaHUH.

14. Cioco6 mpuBEACHHBIX MACC IS OIIPEIeNICHUs MePBOM YacTOThI CBOOOIHBIX KOJIeOaHMI
CUCTEMBI C paclpeIeICHHBIMI MacCaMu.

15. Bnusinue BUOpaliiOHHOM Harpy3kHu Ha KOHCTPYKIMH, 000PYJOBaHUE U OpPraHU3M YeJIOBEKa.
Mepbl 3alUTH OT TUHAMUYECKUX BO3/ICUCTBUM.

17. Yuer cummeTpuu B 3a7adax JuHaMuKd. CHMMETpUYHbIE U KOCOCUMMETPHUUHBIE (POPMBI
Kosie0aHui. ['pynnupoBKka CHMMETPUYHO PACIIOIOKEHHBIX TOYEUHBIX Macc.

18. TloHsATHE O MOTEpE YCTOMUMBOCTH U KpUTHUECKON Harpy3ke. CrocoObl (KpUTepun) perieHus
3a/1a4 ycTOWuMBOCTH. CTaTHYECKHU KPUTEPUM YCTOMYUBOCTH U JOMYIIEHUS IIPU €r0 TPUMEHEHUU.

19. Ncnionb30BaHUE CTATUYECKOTO KPUTEPHUST YCTOWUUBOCTH IIPU ONPEAECIIEHUH KPUTHYECKOU
Harpy3Ku B CUCTEME C OJIHOI CTENEeHbI0 CBOOO/IbI (TIpUMED).

20. Ucrionp30BaHME 3aMEHBI YIIPYTUX YYAaCTKOB PACYETHOW CXEMBI YCIOBHBIMH YIIPYTUMH CBSI3SIMHU
MIPH OTIPEJICTICHUH KPUTHUECKOW CHITBI CTATHYECKUM CITIOCOOOM (TIpuMep).

21. 3agaua Diinepa 00 yCTOWYHUBOCTH IIEHTPATHHO-CKATOTO CTEP KHSI (OCHOBHBIE PE3YIIbTATHI).
PacuetHple mapameTphl 3a1a4u ycTOHUMBOCTH. KpuTnueckuit mapameTp, pacueTHast JUIMHA U KO HUIIUEHT
IIPUBENICHUS.

22. 3HaueHMs] KPUTHUECKOW CHIIbI, PACYETHON JJTMHBI M KO3 UIIMEHTA TPUBEIEHHS I OCHOBHBIX



CIIy4aeB 3aKPEIUICHUS IICHTPAIbHO-CKATOTO CTEPIKHS.

23. CocraBlicHHE YpaBHEHHUS YCTOMUMBOCTH JIJISI CACTEMBI ¢ OECKOHEUHBIM YHCIIOM CTCTICHEH
CBOOO/JIBI ITyTEM HEIOCPEACTBEHHOTO HHTEIPUPOBAHUS U (DPEPEHIIMAIBHOTO YPAaBHEHUS OCH CTCPIKHS
(mpumep coctaBieHus AU HEPEHIINATLHOTO YPABHEHUS U TP. YCIOBHUH).

24. PemieHre ypaBHCHHUS YCTOMYUBOCTH C TIOMOIIBIO Ta0IUI crielMaibHbIX PyHKIMH. OnpenencHue
TrpaHuIl MIOUCKAa MUHUMAJILHOTO KOPHS (TIpuMep).

24. PeiieHue 3a1a4 yCTOWYUBOCTH METOI0M Tiepemenienunii. CucreMa KaHOHMYECKUX YpaBHEHUH.
VYpaBHeHHE YCTOWYHNBOCTH B OOIIIEM BHJIE.

25. OCHOBHBIE OIpeIeICHUS 1 KJIaCCU(DUKAIINS TIACTHH.

26. Texaudeckas Teopus u3ruda rmiactu. I'umore3sl Kupxroda.

27. Ilepemenienus, AehopMaIvK, HAIPSHKCHUS M YCUIIHS B TUIACTHHE.

28. IuddepeHnnanbHOe ypaBHCHHE H3rH0a IJIACTHHEI.

29. ®opMyIMpOBKa I'PAHUYHBIX YCIOBHH JIJISl U3rH0aeMOi TIACTHHBI.

30. DneMeHTapHbBIE Clydan U3ruoda rmiacTuH. Pemenne npsmoii 1 oOpaTHOH 3a1a4d U3ruoda MmiacTuH.

31. OpToTpOonHbIe U KOHCTPYKTUBHO OPTOTPOITHBIC IJIACTUHBI. [[I1acTUHBI HA yIIPyroM OCHOBaHUH.

32. MeToibl pacuera u3ru0aeMbIX IUIACTUH, UX KIaCCH(UKALIMS.

33. CyTh MeTO/Ia KOHEUHBIX PA3HOCTEH ISl pacueTa IIacTHH.

34. KoHeuHO-pa3HOCTHBIH onepatop audepeHIHaIbHOI0 YpaBHEHUS 3ruba. I’ paHuYHbIC YCIOBHSL.

35. OcHoBHEIC MTONOXeHMsI MeTo1a byOHOBa — ["anepkuna. basucHbie QyHKIHH.

36. BapuanuonHas 1octTaHOBKa 3a/1aud M3ruda riacTuHbl. BapuannoHHO-pa3HOCTHBIA METO/.

37. CyTh MeTO/1a KOHEUHBIX 3JIeMeHTOB. OCHOBHBIE TOJI0KeHUs. JlocTonHCcTBa 1 HepocTatkn MKD.

38. KoHeuHsbIe 371eMeHThI H3rudaeMon miacTuHbl. CTeneHu CBOOO I y3i1a. ATIITPOKCUMAIINS U
GbyHKIMHA GOPMBI KOHEYHOTO JIEMEHTA.

39. OcHOBHBIE COOTHOIICHHMS JIJII KOHEYHOTO AJIEMEHTA IUIACTUHBI. MaTpuIiia )KECTKOCTH.

40. [TocnenoBaTenbHOCTH pacuyeTa METOJA0M KOHEUHBIX 3JIEMEHTOB.

41. OCHOBHBIC TIOHATHS U ONPEEICHUS 111 000JI09KH. [[ITOCKOCTh MPOSKIIUK U CTpEIIa MoabeMa.

42. Kiaccudukanus o6onodek. Onucanue moBepXHOCTH 000J0YKH B ICKAPTOBOM CHCTEME.

43. lebopmanyiy ¥ yCUJIUsl B TOHKHX 000j10uKax. CBS3b HANPSOKCHUH ¢ BHYTPEHHUMH YCHITHSIMHU.

44. J1onoaHUTENBHBIC TUIIOTE3bI IJIS TTOJIOTHX 000J109eK?

45. YacTHpIe TEOpUHU pacyeTa TOHKHX 000J09eK. be3aMoMeHTHas U 1Mo1y0e3MOMEHTHAs TCOPHUH.

46. Texaudeckas TeOpHsi TOHKHX 000J109eK. J[onmoIHUTEIbHBIC THITOTE3HI.

47. HanpsbkeHHOE COCTOSIHHE MTOJI0T0M 0005109KH. JleopManny u ypaBHEHUS pAaBHOBECHS TTOJIOTOM
000JI0YKH.

48. Pazpemmaroniasi cictemMa ypaBHCHHI M TPAaHUYHBIC YCIOBHUS VIS TIOJIOTOM 000I0UYKH.

49. IIpuMeHeHne MeTola KOHEYHBIX 2JIEMEHTOB K pacyeTy 00ojiouek. [IpenmyIiecTsa 1 HeJOCTaTKH
MKD.

50. Tunsl KOHEUHBIE 3JIEMEHTHI I pacueTa 00ojouek. OcobeHHocTH puMeHeHnss MKD k pacuety
000JI04eK.

7.4.2. IlpakTuyeckue 3afaHus s MPOBEICHHSI TPOMEKYTOUHOM aTTeCTalMy 00yJaroIuXxcs

TecroBble 3aanus (151 IPOBEPKU CHOPMUPOBAHHOCTH MHIUKATOPA TOCTHKEHUN KOMITETEHIIHI:
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.10, OIIK-3.1, OIIK-6.17, OIIK-6.18, OIIK-
6.19, OIIK-11.1, OIIK-11.6, OIIK-11.7, OTIK-11.13, OIIK-11.14)

Cemectp 5. ®aiin pasmernien no aapecy SMOC Moodle:
https://moodle.spbgasu.ru/course/index.php?categoryid=8

Cemectp 6. ®aiin pasmernien o aapecy IMMOC Moodle:
https://moodle.spbgasu.ru/course/index.php?categoryid=8

Cemectp 7. ®aitn pasmenien no aapecy SMOC Moodle:
https://moodle.spbgasu.ru/course/index.php?categoryid=8

7.4.3. IlpuMepHBIE TEMBI KypCOBO paboThI (TIpoeKTa) (MIPH HATUIUHN )



KypcoBbie mpoekTs (paboThl) yueOHBIM TUTAHOM HE MPETYCMOTPEHBI.

7.5. Meroauueckue MaTepualibl, ONPEACISIIOIINE IPOLEAYPhl OLICHUBAHUS 3HAHU, YMEHHM, HABBIKOB U
(unm) ombiTa TPO(HECCHOHATBLHOM e TEILHOCTH, XapaKTePU3YIOIIHE dTarbl (HOPMUPOBAHHS KOMITETEHITUI

[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTAllUU U TEKYIIEr0 KOHTPOJIS yCreBaeMoCTH (AJ1s
MIPOBEPKHU CHOPMUPOBAHHOCTH MHIUKATOPOB nocTrxkeHus: komrerenmmii: OI1K-1.2, OITK-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)

[Tpouienypa npoBeeHUS TPOMEKYTOUYHOM aTTECTAIIUU M TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
pEerIaMeHTHPYETCS JTOKATbHBIM HOPMATUBHBIM aKTOM, OMPEACIISIONIAM OPSA0K OpraHUu3aIluy 1
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOMN aTTeCTAIlUU 00yUYarOIIIXCSI.

[Tpouenypa oneHuBanust GOPMUPOBAHUS KOMITETESHITUH P MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBeJeHa B 1. 7.2.

TunoBbie KOHTPOJIBHBIC 33JAHUS WIIM UHBIC MAaTEPUAJIbl TEKYIIETO KOHTPOJISI PUBEACHBI B 1. 7.3.

[Iponienypa oneHuBaHust HOPMUPOBAHKSA KOMITETEHIIUN MTPH TIPOBEICHUH TEKYIIETO KOHTPOJIA.

1.1. CamocTosiTennbHas paboTa Ha MPAKTUYECKUX 3aHATUIX U yIAJICHHO 10 PEIICHUIO KOHTPOJIbHBIX
3aJIaHUH.

[TepeyeHb KOHTPOJBHBIX 3a/1aHMH MpuBecH B pazaeine @OC/TunoBsie KOHTPOJIBHBIC 3aJIaHUS. .

1.2. BeinosiHeHHe KOHTPOJIBHBIX pa0OT COTVIACHO YTBEPKICHHBIM METOMYCCKUM yKa3aHHSIM.

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

[lepedyeHb KOHTPOIBHBIX PAOOT:

5 cemectp. (JI3.4)

KonTponbras pabora Ne 1. "Pacuer ctaTudecky onpeaeIuMbIX cucTeM".

3anmaga 1.1. OnpeneneHre BHYTPEHHUX YCHINH B IIAPHUPHO-KOHCOIBHOMN OaJke.
3agava 1.2. Onpenenenne BHYTPEHHUX YCHUINH B MHOTOJIMCKOBOM pame.

3amaua 1.3. OnpeneneHne yCHIMH B CTEPIKHAX OaIOYHOM (PEpMEL.

3amaga 1.4. Pacuer mapHUPHO-KOHCOJIBHOW OAJIKM HA TTOJIBIKHYIO HATPY3KY.
3amaua 1.5. Onpenenenue nepeMenieHnii B MHOTOJIMCKOBOM pame.

6 cemectp. (JI3.4)

KonTponbnas padorta Ne 2. "PacueT crarnyecku HeoIpeieIuMoni paMbl METOAOM Cuil".

3amaua 2.1. PacueT miiockoii cTaTUYecKu HEOMPEASIMMON paMbl METOZIOM CHIL.

3amaua 2.2. OnpezenieHne nepeMenieHnii B CTaTUYECKU HEOIPEIeIMMON pame.

3amaua 2.3. PacueT cTaTH4eCcKu HEOMPEISTMMOMN paMbl METOJIOM CHJI Ha OCAJKY OTIOp.
KonTponbnas padota Ne 3. "PacueT cratnyecku HeonpeaeaInMon paMbl METOJIOM MepeMeneHui".
3anayga 3.1. Pacder miockoi paMbl METOOM NIEpEeMEIIeHHI B KaHOHUYECKOM popme.

3anaga 3.2. Pacyer miockoi paMbl METOAOM MEpEeMENIeHI B MATPUYHON (opMe.

3anava 3.3. Pacyer miockoi paMbl METOJOM KOHEYHBIX IJIEMEHTOB.

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

KonTponbnas padorta Ne 4. "PacueT miockoil pambl Ha AMHAMUKY U YCTOWYUBOCTD .
3anava 4.1. JluHamMuyeckuil pacyeT MI0CKOW pambl Ha BUOPAIIMOHHYIO Harpy3Ky.
3agayva 4.2. Pacder miockoil paMmbl Ha yCTOMYUBOCTH METOJIOM MEPEMEIICHUMN.

KonTponbnas padota Ne 5. "PacueT TOHKOCTEHHBIX KOHCTPYKIIHA'".
3anaga 5.1. Pacuer usrnbaemMoi TIUTHI YUCICHHBIMU METO/IaMHU.
3anaga 5.2. Pacder monoroit 000J109YKH METOI0M KOHEUHBIX 3JIEMEHTOB.

2. IlpomexyTouHast aTTECTAIMs 110 JUCIUIUIMHE TPOBOAUTCS B JopMe 3adeTa ¢ OIeHKOH (5
ceMecTp) u dk3aMeHa (6, 7 cemecTp) .

2.1. 3adeT mpoOCTABIISIETCS TIO pe3yiIbTaTaM BBITIOJTHEHUsI KOHTPOJIBHBIX 33JIaHUN, KOHTPOJIbHBIX
paboT 1 yCTHOTO coOeceI0BaHus.

2.2. DK3aMeH MPOCTaBJISETCS MO pe3yJibTaTaM C/Iaud dK3aMEeHa B SK3aMEHAIIMOHHYIO ceccHto. B



HK3aMEHAIMOHHBINA OMIIET BKIIIOYEHO 2 TEOPETUUECKHIX BOMPOCa U MPAKTHIECKOe 3aaHue (3a1ada),

COOTBETCTBYIOIIIEE COJIEPIKAHUIO0 (DOPMHUPYEMBIX KOMITETECHITUH.

DK3aMeH MPOBOAUTCS B yCTHOU (hopme. Ha moaroToBKy 1mo s3K3aMeHAIlMOHHOMY OHMJIETY OTBOJIUTCS

60 MuH.

[Tpumeps! pakTUYeCKUX 3a1anuii mpuBeaeHbl B pazaene ®OC/ [IpakTruueckue 3a1anus s
MIPOBEJICHUS ITPOMEKYTOUHOM ATTECTALUH.
[TepedeHb TCOpETUUYCCKUX BOIIPOCOB IpuBeeH B pasjene @OC/ TeopeTrnueckue BOIPOCHI s
MIPOBEJICHUS ITPOMEKYTOUHOM ATTECTALIUH.

7.6. Kputepun onieHuBaHUs CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH IPOMEKYTOTHOM

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
OrneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBopuTesbH | OLEHKA «XOpOLIO» OrneHKa «OTJIIMYHO»
HOY» o»
«HE 3a4TCHOY «3a4YTEHOY»
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHUS YpoBeHb OCBOCHUS
KOMITIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIIHH
«HEJOCTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTHIN». «BBICOKUI».
Kommereniuu He Kommerenimmn Komnerenimmn Kommerenmn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OTCYTCTBYIOT, | CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBAHbI 3HAHUN. Y MEHHS HOCSIT _ | BeectoponHue. Ymenus
i — (dbparMeHTapHbI 1 PenpOyKTUBHBIN YCTIEIIHO
HOCSIT XapaxTep, MIPUMEHSIOTCS K
PEenpOIyKTUBHBIN MPUMEHSIOTCS K PEIICHUIO KaK
Xapaxrep. PEIICHUIO TUTIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyeTcs 3aJIaHuM. HECTaHJaPTHBIX
HU3KHH YPOBEHb JleMOHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPaKTUYECKOTO YPOBEHb BBICOKU YPOBEHb
HaBbIKA. CaMOCTOSITEIIbHOCTH | CaMOCTOSITETLHOCTH,
YCTOMYHBOTO BBICOKAsI aJJaITUBHOCTH
MPAKTUYECKOT0 | MPAKTHYECKOTO HaBbIKA

HaBBIKaA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TCOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI Ha BCE 3aJIlaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITLHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOIMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINVICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

Or1eHKa «OTJIMYHO»/«3a4TEHOY» BBICTABIISICTCS, €CJIM CpeaHee apu(PMETHIECKOE HAXOUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYI0BIIETBOPUTEIBHOY/ «HE 3a4TEHOY BBICTABIISACTCS, €CIIH Cpe/lHee apuhMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJHUTENBHOMN JIUTEPATYPbI, HEOOXOAUMOM /7151 OCBOSHUS TUCIUTITHHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

JlykameBuu A. A., Teopust pacuera miactu u o6onouek, Cankt-IletepOypr:

1 [Cankt-IlerepOyprckuii TOCy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN

yauepcutet, O6C ACB, 2017

http://www.iprbooksh
op.ru/78585.html

2 MacnennukoB A. M., JIuHaMHKa 1 YCTOMYMBOCTh COOPYKeHUM, MOCKBa:

IOpaiit, 2022

https://urait.ru/bcode/
489590

bab6anoB B. B., MacnennunkoB H. A., CtpourensHas MexaHuka. PacueTHo-

3 rpaduueckue padotsl, Cankt-IlerepOypr: Cankt-IlerepOyprekuii

2017

rocyAapCTBEHHBIN apXUTEKTYpHO-cTpouTenbHbli yHUBepcuTeT, DbC ACB,

https://www.iprbooks
hop.ru/74351.html

4 Ky3smun JI. 1O., Cepruenxo B. H., CtpourensHas Mexanuka, CaHKT-

[TetepOypr: Jlans, 2022

https://e.lanbook.com
/book/212384

JlomoJHUTENbLHAA JJUTEPATYPA




crepkHeBbIX cucteM, CII0.: [Tpocnext Hayku, 2009

MacnennukoB A. M., HayanbHblil Kypc CTPOUTEIbHON MEXaHUKHU

682

cucteM, M., 2000

MacnennukoB A. M., OCHOBbI ITMHAMUKU U YCTOWYUBOCTH CTEPIKHEBBIX

226

YyeoHo-MeToanYeckas Jureparvpa

1 |JlykameBuy A. A., Jlykamesuu H. K., Ctpoutenbnas mexanuka, CII6., 2018

http://ntb.spbgasu.ru/
elib/00895/

2 |KooGenes E. A., MacnennukoB H. A., Ctpoutenbnas mexannka, CI16., 2018 19

OOyuaromuecs U3 ynciia HBAIHI0B U Ul ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PeCypcaMu B (popmax, aanTHPOBAHHBIX K OTPAHUYCHUSIM UX

3I0POBBSI.

8.2. IlepeueHn pecypcoB HHMDOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTh «MHTepHET», HCOOXOIUMBIX JIJIs

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

Haumenoanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

"CtpouTenbHas MEXaHUKa, 4acTh 1": 3JIeKTPOHHBIN KypC B
cucteme Moodle

https://moodle.spbgasu.ru/enrol/index.p
hp?id=3044

"CtpouTenbHas MEXaHUKa, 4acTh 2": SJIEKTPOHHBIN KypC B
cucrteme Moodle

https://moodle.spbgasu.ru/enrol/index.p
hp?id=2771

"Teopus pacdera IIaCTHH U 000JI09EK": AIEKTPOHHBINA KypC B
cucreme Moodle

https://moodle.spbgasu.ru/course/view.p
hp?id=2468

"JluHaMUKa U YCTOMYMBOCTH COOPYKEHHUHU'": DIIEKTPOHHBIN KypC
B cucteme Moodle

https://moodle.spbgasu.ru/enrol/index.p
hp?id=2566

8.3. [lepeueHs coBpeMeHHBIX MPOodeCCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DIIeKTPOHHBIN ajipec pecypca

Cucrema aucranimonnoro ooydenus CII6GIACY Moodle

https://moodle.spbgasu.ru/

DJIEKTPOHHO-O0MOIMOTeYHasl cucTeMa nu3aarenbersa "Jlans"

https://e.lanbook.com/

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uznarenbersa "FOPAUT"

https://www.biblio-online.ru/

OnexTpoHHas 6ubnuorexa Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-O0MOIMoTeuHas cucreMa n3narenbersa "' IPRsmart”

http://www.iprbookshop.ru/

EnuHbIi 21eKTPOHHBIN pecypc y4eOHO-METONYECKOM TUTEPaTyPhI
CIIGI'ACY

www.spbgasu.ru

Hayunas snekrponnas 6ubnuoreka ELIBRARY.RU

https://www.elibrary.ru/

ObpazoBarenbHble nHTEpHET-pecypebl CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

Poccuiickast rocygapcTBeHHasi OMOJIMOTEKA

www.rsl.ru

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUM, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEILHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsIeMOro

MIPOTrPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crioco6 pacrpocTpaHeHUs
(JIMLIEH3MOHHOE WJIM CBOOOIHO
pacmpocTpaHseMoe)

Math Cad Bepcus 15

CyOnuIieH3nOHHOE COoTJalIeHue Ha
ucnosb3oBanue npoaykros "PTC" ¢
000"Co¢t Jlomxuctux" 10r0BOP
Ne20716/SPB9 2010 r. JIuneusus
OGeccpouHas




Scad Office Bepcus 21

SCAD Office gorosop Nel13 ot
13.03.2015 ¢ OO0
"ABTomartuzanus [TpoekTHbIX
pabot". JIunensus 6eccpounas

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJUTOPUNA M MIOMEIIEHUH IS CAMOCTOSITEIbHOM paboThI

HaumeHnoBanue yaeOHBIX ayJUTOPHI U
NOMEILEHUN 17151 CAMOCTOATEIbHOU paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeAcTBaMu 00y4YeHuUs

59. YueOHble ayAUTOPHUH ISl IPOBEACHUS
MPaKTUYECKHUX 3aHITHI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U UHJIMBUIYaJIbHBIX KOHCYJIBTALIHM,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON
aTTecTaluu

YueOHast ayTuTOpus I TPOBEICHUS MPAKTUICCKUX
3aHATUH, KYpPCOBOTO IMTPOCKTUPOBAHUS (BBITIOJIHEHHUS
KYPCOBBIX paboT), TPYIIOBBIX U HHAUBUIYATbHBIX
KOHCYJIbTAIIMH, TEKYILIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTAUU — KOMIUJIEKT
MYJIbETUMEAUHHOTO 000pyI0BaHUs (TIEPCOHATLHBIH
KOMIBIOTEP, MYJIbTUMEUUHBIA TTPOEKTOP, IKPaH,
ayuoCcCuCcTeMa), 10CKa, KOMIUICKT y9eOHOM MeOenu,
noakiroYeHre K kommnbiorepaoi cetu CIIGIACY,
BbIXOJ B IHTEpHET.

59. YueOHbIe ayIUTOPHH JIJIS ITPOBCIACHUS
JICKLIMOHHBIX 3aHATUI

YyeOHas ayuTopust 1711 TPOBEICHMS 3aHATHIA
JIEKIIMOHHOT'O TUIIA, KOMILJIEKT MYJIbTUMEANIHHOTO
00opynoBaHus (MEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEIMHHBIA MPOEKTOP, IKPaH, ayIMOCUCTEMA),
JIOCKa, DKpaH, KOMILIEKT yueOHOH MeOeH,
noAkIroYeHue K komnbrotepHoit cetu CITOIACY,
BBIX0J1 B IHTEpHeT.

59. Ilomerienus Uit CaMOCTOSITENbHON pabOThI

[Tomernienue a1t CaMOCTOSTENHHOM pabOThHI
(unTanbHbBIN 321 Oubmuorekw, aya. 217): [1K-23 mr., B
T.4. 1 mr.- I[IK gnst mun ¢ OB3 (cucteMuslit 010K,
MOHMTOP, KJIABUATypa, MbIIIIb) C TOJKIIOUYEHHUEM K
cet «HTEpHET» 1 00ecreyeHneM J0CTyma B
ANIEKTPOHHYIO MHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOGI'ACY.




59. MexxkadenpanpHas 1adbopaTopus:
Cexknus A

2-s1 Kpacnoapmetickas yi. n1.4

Ayn. Ne 40, Ne 15, Ne 226

IM'mopaBnuueckas mammna 30tc; McnibitaTensHas
mamuHa 140tc; [Ipecc runpaBauueckuii 50tc;
Mamuna ucneitarensas S0tc; [pecc
ruapaBinnueckuii S00Tc; YHUBEpcalibHask HAMOJbHAS
UCIBITaTeIbHAS SJICKTPOMEXaHUYECKasi MallIUHA 10
100 kH; YHuBepcanbHas HaCTOJIbHAs UCIIBITATEIbHAS
aJeKTpoMexaHudeckas Mamusa a0 10 xH;
YHuBepcanbpHasi HaCTOJIbHAs UCTIBITATEIbHAS
aJeKTpoMexaHndeckas MamurHa 10 SOxkH;
YHuBepcanpHas 3JIeKTpOMEXaHNYeCcKast
ucneiTarenbHas wmamuHa 600kH; Cepso-
rUApaBiInyeckas ucnbitareabHas cucreMa UTM Ha
100xH; CepBoruapaBinueckas BBICOKOYaCTOTHAs
ucneITarenbHas cucremMa MaKron na 25kH;
CepBorupaBnuyeckas UCTIBITATEIbHAS CHCTEMA -
Magnum - 2000xH; A1220 MONOLITH
yIABTPa3BYKOBOM JeEKTOCKOI JJIsl KOHTPOJISl OETOHA,
JleTeKkTop cTep KHEW apMaTyphl U OIpeeieHne
TOJIIIMHBI 3aITUTHOTO CJI0s1; MOJOTOK JUIsl UCTIBITAHUN
6erona SilverSchmidt PC; IIpuGop miist onpeneaeHus
MIPOYHOCTU MaTepuanoB MeTogoM oTpeiBa [10C
50MTI'4.Y; Teepaomep Equotip 3; YibTpasBykoBoii
npubop Pundit Lab; TDS-150 - Kommiekc
n3mepuTtenbHblid 40-kananbhbIl; TDS-530-30 -
Kommitekc nameputenbHbiii 30-kanaabHbIN; HoyTOyK
ASUS X450LB-WXO0; ITopTaTuBHBIH MHOTOOCHOBHOM
ONTHUKO-YMHUCCHOHHBINH aHATU3ATOP XUMUYECKOTO
cocraBa MeTayuioB u crutaBoB PMI-MASTER UVR
Pro; IlopTaTuBHBIN peHTIeHO-(ITyOpECeHTHBIN
CHEKTPOMETP ISl aHAIM3a METAJLIOB C

BO3MOJKHOCTBIO OTpEACIICHUS "IeTKUX 3JIeMEHTOB" X-
MET 8000 Expert

Z[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBaroTCs CIICHHMAJIBHBIC YCIIOBHA IJIA ITOJIYUCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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