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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 obnactu 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

Teopus pacyeTa Ha JTUHAMUYECKHUE U CEHCMHUYECKHUE TIIKC-5.1, IIKC-5.2, TIKC-5.3, TIKC-
BO3JCHCTBUS 5.4, IIKC-5.5




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

2 | OCHOBBI HAYYHBIX MCCJICIOBAHUMA OIIK-11.6, OIIK-11.7, OIIK-11.8,
OIIK-11.9, OIIK-11.10, OITK-11.11,
OIIK-11.12, OIIK-11.13, OIIK-11.14
ITKC-5.1, I[IKC-5.2, TTKC-5.3, TTIKC-
3 |Hayuno-uccnenoBatenbckas pabora

5.4, IIKC-5.5

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHULAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yaloluxcs ¢ npenojaBaresieM (10 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSATEIbHYIO PA00TY 00y4YaK0IIUXCS

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

KonrakTHas padora 224 64 80 80
Jlexumonnsie 3ausatus (JIek) 96 0 32 32 32
Jlaboparophsie 3ausaTus (J1ad) 4 0 2 2
ITpaxTuueckue 3ansatus (I1p) 124 0 30 46 48
HWnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 4,75 1,05 1,85 1,85
KOHCYJIBTAIIMH 10 KypCOBOH paboTe (IIPOEKTy),
KOHTPOJIbHBIM pabotam (PI'P) 2 0.4 0.8 0.8
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1adya 3adera,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI 2 0,4 0,8 0,8
(mpoexTa); cnava KOHTPOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
(KoHCYyNbTaLIUA TIepeI SK3aMEHOM H cllada 0.75 0,25 0,25 0,25
Yacel HA KOHTPOJIb 62,25 8,75 26,75 26,75
CamocrositesbHast pagora (CP) 177 34,2 71,4 71,4
O0611as TPY10eMKOCTH JUCIUNIITUHBI (MOTYJIs1)

qacel: | 468 108 180 180

3aYeTHbIE eTUHUIBI: 13 3 5 5

5. Conep:xaHue TUCHHILITMHBI (MOIYJIsl), CTPYKTYPHPOBAHHOE 10 pa3iesaM (TeMaM) ¢ yKa3aHUueM

OTBCACHHOI'0 HA HUX KOJIHYECTBA AKAACMHUICCKHUX YaCOB U BH/10B y‘-leﬁl—ll)IX 3aHATHH

5.1. TemaTrueckuii MjaaH JUCHUILUIMHBI (MOJYJIS)

3aHATHSAM), Yac.

KonrakTtHas padora (1o yuyeOHbIM

Paznensl nUCIIUILINHEI

Cemectp

JICKIIMH

113

JIP

CP

BCETO

13 HUX
Ha
MIPaKTHU-
YECKYIO
MIOATO-
TOBKY

13 HOX
Ha
MIPaKTH-
YeCKYIO
MIOATO-
TOBKY

BCETO

U3 HUX
Ha
MIPaKTHU-
YeCKYIO
MIOATO-
TOBKY

BCErO

Bceero,
yac.

Kon
WHIUKATOP
a
JOCTUXCHHU
s
KOMIICTCHI]
15,051

1. |1 pazmen. Pacuer ctatnuecku

OIIPEAEITUMBIX CTEPKHEBBIX
CHCTEM Ha HEMOJBUKHYIO
HarpysKy




OIIK-1.2,

PacuerHbIe CXEMBI OIIK-3.1,
1.1. [ coopyxenuii, ux 0,5 2,5 OIIK-
KAHEMAaTUYECKUHA aHaJIN3 6.17,
OIIK-11.1
OIIK-1.2,
OIIK-1.5,
MHoroIpoJIeTHBIE IIIAPHUPHO- OIIK-3.1,
1.2. 5 11
KOHCOJIbHBIE OaJIKH OIIK-
6.17,
OIIK-11.1
OIIK-1.2,
OIIK-1.5,
MHOT0IMCKOBBIC CTEPIKHEBBIC OIIK-1.7,
1.3. | cucremsl. TpexiapHupHbIE 5 17 OIlK-3.1,
paMBbl U apKu OIIK-
6.17,
OIIK-11.1
OIIK-1.2,
OIIK-1.5,
CraTuyecku onpeneumbie OIIK-1.6,
1.4. 5 13 OIIK-3.1,
IJI0CKHE (hepMBbI OIK-
6.17,
OIIK-11.1
2 |2 pasnmen. Pacyer crarnuecku
OTPEICTUMBIX CTEPIKHEBBIX
CUCTEM Ha TOJIBHYKHYIO
HarpysKy
OIIK-1.2,
. OIIK-1.5,
JIvHWY BIASTHAS PEaKIUi 1 OIK-1.6
2.1. | BHYTpEHHHX YCHJIUH B OasIKax 2 10 '
OIIK-
U paMax 6.17.
OIIK-1.7
Omnpenenenue peakiuii u
2.2. | BHYTPEHHHX YCHIIUH 110 3 7 OIK-12,
OIIK-3.1
JIMHUSM BITHSTHUS
23 JIuHUYM BIVSIHUS YCUITUH B 9 6 OIlK-1.2,
" | cTEepXKHSX TUIOCKHUX (epM OIIK-1.6
3. |3 pasnen. Onpenenenue
MepeMENICHUH B CTATHYCCKH
OTPEICTUMBIX CTEPIKHEBBIX
cucTemMax
OIIK-1.2,
OCHOBHBIC IPUHIIMIIBI U OITK-1.4
31 |Teopemer CTPOUTEIILHON 9 8 OITK-1 5’
" | mexanuku. @opmyina OHK-l:?:

Makcgemia-Mopa

OIIK-6.17




Ornpezenenue nepeMenieHui B

OIIK-1.2,

3.2. | bankax u pamax OT CHUJIOBOH 8 18 CG)I_][.I7<-
HarpysKn OIK-1.7
Ompenenenue nepeMenieHuid oT OIIK-1.2,

3.3. | TeMIiepaTypHOT0 BO3JICHCTBUS 1,7 5,7 OIIK-1.4,
1 OT OCaJIKH OIOP OIIK-1.5

4. |4 pa3nen. Has KOHTaKkTHas
pabora
4.1. | Inas xoHTaKTHas pabota 0,8 OIIK-1.2
5. |5 paznen. Konrpons
OIIK-1.2,
OI1K-1.4,
OIIK-1.5,
OIIK-1.6,
OIIK-1.7,
OIIK-
1.10,
OI1K-3.1,
5.1. |3auer ¢ onenkon 9 OIIK-
6.17,
OIIK-
6.18,
OIIK-
11.1,
OIIK-
11.6,
OIIK-11.7
6. |6 pazmen. Pacuet cratuuecku
HEOMPEACITUMBIX CTCPKHEBBIX
CHCTEM METOIOM CHII
OIIK-1.2,
CraTu4ecKku HeOoNpeIeTIMbIe
6.1. | cucremsl, ux cBoiicTBa. Unes 2 4 OINK-1.5,
MeToa C,I/IJ'I OINK-3.1,
OIIK-11.6
OIIK-1.2,
OIIK-1.7,
Pacuer cratnuecku OIK-
6.2, | HEOTIPEIETUMEIX PaM METOIIOM 34 46 6.17
"' | cnn Ha neificTBUE CHIIOBOM O.HK’-
Harpy3Ku 111,
OIlIK-11.7
OIlK-1.2,
OIIK-1.4,
Pacuer pam meTogom cun Ha OIK-1.7

6.3. | TemmepaTypHOe BO3JICHCTBHUE U 6 14 OTIK- '

0CaJIKy OIop 6.17.

OIIK-11.1




Pacuer cratnuecku OIIK-1.2,
6.4 | HEOTIPEACTHMBIX dbepm u 2 9 6 OIIK-1.7,
"' | mpocTpaHCTBEHHBIX pam OIIK-3.1,
METOIOM CHJI OIIK-6.17
7|7 paszein. PacueT cTrep:kHEBBIX
CHUCTEM METOJOM MEPEMEILECHHI
B KAaHOHUYECKOU (hopme
Hnes meTona nepemMerieHuin. OIK-1.2
71 OcHoBHas cucTeMa 1 2 4 OHK-ll 5’
" | kanHOHMUECKHE YPaBHEHHS OHK-li.é
MeTOo/1a epeMeIeHu
OIIK-1.2,
OIIK-1.5,
OIIK-1.7,
Pacuer pam metogom OIK-
7.2. | mepemMenieHUi Ha ACHCTBUE 10 10 24 6.17
CUJIOBOU Harpy3ku Oi'[K’-
11.1,
OIIK-11.7
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
OIIK-1.7,
Pacuer pam MeToiom OIK-
73 MepeMeIeHUu N Ha 4 3 9 6.17
TeMIIepaTypHOE BO3JICUCTBUE U Oi’IK’-
0CaJIKy OTop 111,
OIIK-
11.6,
OIIK-11.7
OIIK-1.2,
YrpouieHus npu pacyere pam OIIK-
7.4. | METOIOM TIEpEMEIIICHUH. 2 2 6 6.17
Pacuer npocTpaHCTBEHHBIX paM OMK-11.1
8. |8 pasnmen. Matpuunsie hopmbl
pacyeTa CTep)KHEBBIX CHCTEM B
TepeMEICHUIX
OIIK-1.2,
OIIK-1.7,
81 Marpuunas d)vopMa METOJa 4 64| 144 OIIK-3.1,
MepeMEILCHU I OIIK-
6.17,

OIIK-11.6




8.2.

OCHOBBI pacueTa CTEP>KHEBBIX
CUCTEM METOJIOM KOHEUHBIX
HIIEMEHTOB

10

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

9 paznen. CMenraHHbIi METO.T
pacuera CTaTU4eCKu
HCOMPCACIIMMBIX paM

9.1.

Wnest cMemiaHHOTO METO/1a.
Br160p ocHOBHOI CUCTEMBI U
KaHOHUYECKHE YpaBHEHUS

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

9.2.

Pacuer pam cMenaHHbIM
METOJIOM Ha JIEUCTBUE CUIIOBOU
Harpy3Ku

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

10.

10 paznen. Unast koHTaKTHAS
paborta

10.1

Wnas xoHnTakTHas padbora

1,6

OIIK-1.2

11.

11 pasnen. 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 TMHAMUKU
COOPYKEHH I

12.1.

CB0OOIHBIC U BHIHYK/ICHHBIC
KOe0aHUsI CUCTEM C OJHOU
CTEIEHBIO CBOOOIBI

14

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

12.2.

CB0OOHBIC U BBIHY)K/ICHHBIC
KOJIEOAHMS CUCTEM C
HECKOJIbKMMHU CTEIIEHIMHU
cBOOOBI

12

24

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

12.3.

VYrpoliuenus npy perneHnu
3a/1a4 TUHAMUKU

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

13.

13 paznen. OcHOBBI
YCTOWYHUBOCTU COOPY>KEHUI

13.1.

OCHOBHBIC TTOHATHS.
CratndecKkui MCTO/J pacycTa
Ha YCTOﬁQHBOCTB

10

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




13.2.

Pacuer pam Ha yCTOWYHUBOCTH 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.

JInHAMUYECKUI U
SHEPreTUYECKUN METOIbI
pacuera Ha YCTOMYHUBOCTh

OIIK-1.2,
OIIK-1.4,
OIIK-1.5

14.

14 paznen. OCHOBHBIE TTOHSATHS
TEOpPUHU U3ruda IIacThH,
METOJIbI UX pacyeTa

14.1.

OO0111e moJ0XKEeHHUS.
Pazpemaroniue ypaBHeHHs
n3ru0a TOHKUX IJIACTHH

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

14.2.

ITocTaHOBKM 1 METOABI
pEeLICHUA 3aaa4 nu3ruoda
II1aCTUH

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
KOHEUYHEBIX 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 000JI0UYEK, MOJICIH 1
METO/Ibl UX pacueTa

15.1.

OO011e MoIOKEHHS O pacueTe
TOHKHX 000J104eK. YacTHbIC
TEOPHH pacyeTa TOHKUX
0001109eK

OIIK-1.2,
OIIK-1.4,
OIIK-3.1

15.2.

Pacyer TOHKHX ITOJIOTHX
obonouek. OOIIHE CBEICHUS O
YHCIICHHBIX METOJIax pacyeTa
000J104UeK

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

15.3.

HpI/IMCHCHHC MCTOAAa KOHCYHBIX
DJIEMCHTOB K pacydeTy 000JI0UEK

12

20

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

16.

16 pazaen. Has KOHTaKTHas
pabota

16.1.

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




17. |17 pa3nen. Kontpoas

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-
17.1. | ODx3ameHn 7 27 6.18,
OIIK-
6.19,
OIIK-
11.1,
OIIK-
11.6,
OIIK-
11.7,
OIIK-
11.13,
OIIK-
11.14

5.1. JIexuun

Ne HanmMeHnoBaHue pasaciia

pas 1 TeMbI ST HaumeHoBaHMe U KpaTKOe co/iep KaHUe JTeKIUI

Beenenue B JAUCIHUIIIINHY. PacdeTtHas cxema COOPYIKCHHA U €€
KHUHEMaTHYECKHI aHaJIN3

Hpe,[[MeT " 3aJa4u CTpOPITGJ'H:HOfI MexaHuKd. OCHOBHEIC ITOHATHS U
IIPUHIIUIIBI. Pacuetnas cxema COOPYKCHHA U €€ DJICMCHTHI. Tpe6OBaHI/I${ K

PacueTHbIe CXEMBL | yacueTHOl cxeMe U KpUTEpHH BBIGOpA. CBA3H H Y3IIbl PACYETHBIX CXEM.

COOPYKEHHH, UX

1 5 Bubl Harpy3ok u Bo3aeicTuit. Kimaccu(ukanus pacueTHBIX CXEM.
KHHCMATHICCKHH Kunemarnueckuil aHaian3 pacyeTHbIX cxeM. CTeneHb cBOOOIbI CHCTEMBI.
ataams Heo0X0aMMO€ M JOCTATOYHOE YCIOBUE FE€OMETPHIECKON
HEU3MeHAEMOCTH. [IpaBuIa reOMETPUYECKU HEU3MEHAEMOTO COETMHEHHS
JIUCKOB MEXy COOOM U ¢ OCHOBaHMEM. MTHOBEHHO U3MEHSIEMbIE
CHCTEMEL.
MHOronponeTHbIE INAPHUPHO-KOHCOILHEIE OaIKH
MHOronponeTHbe | Ogiye cpenenms. Kunematneckuii anamus. IMocTpoeHHtEe TTOITAKHON
2 | WAPHUPHO-KOHCONBHBIC |y onpy Onpeenene ONOPHBIX PEAKIM, BHYTPEHHHUX CUII U TOCTPOEHHUE
Oayku SIIOp.
OJHOIUCKOBBIE M MHOTOICKOBBIE CUCTEMBL. TpeXIapHUpHbIE PaMbl U
apku. CHCTEMBI ¢ 3aMKHYTBIM KOHTYPOM
OJHOUCKOBBIE H IBYXIMCKOBBIE 6€3pacOpHbIE PACYETHBIE CXEMEL.
MHOTOMCKOBBIE TpexmapHupHbIe (pacIOpHBIE) pacdeTHBIE cXeMbl. ONpeeieHre peakiuit
g | crepxHeBbie crcTems1.  |B TPEXIIAPHMPHBIX paMaX Mpi MPOM3BONLHEIX HATPY3KE H PACTIONONKEHIH

TpexiuapHUpHbIe pambl | OHOP. Kiraccnukarwst 1 OCHOBHBIE 91I€MEHTSI apoK. 11opsiziok

¥ apKH oTpesieNIeHUs] peaklMii U YCUJINI B CEUEHUSX TPEXIIapHUPHON apKH.
[TonsiTHE O pallMOHATILHOM OYEPTaHUH OCH apKH. PaMbl ¢ 3aMKHYTBIM
KOHTYpoM. CriocoObl pacKphITHS 3aMKHYTOTO KOHTYpa U OIpe/ieTICHIe
peaKiuii BO BHYTPEHHHX CBSI3X.




[Tnockue dhepmbl. CriocoOBI OMpeeIeHUs] YCUITHI B CTEPIKHAX TUIOCKUX
tbepm

Craruieckn [Tnockue dhepmbl. ObpazoBanue GpepM U yCIOBHE UX TEOMETPUIECKOM
4 | OHPENENMMBIC MIOCKHE | oyyengemocTH. Knaccudukanus hepm. AHaATUTHYECKOE OIMpEICTICHIE
(epmer ycuIHil B cTepxkHIX hepM. Cocob BRIpE3aHHs y37I0B U CIIOCO0 CKBO3HBIX
ceueHuit. ['paduueckuii ciocod onpeneneHus: yCuini.
JIvHUM BIUSAHUS PEAKLIMI U BHYTPEHHUX YCUJIMKA B IPOCTHIX U
MHOTOTIPOJICTHBIX OalTKax
HHHuHH BIMAHIA [TonsiTrie 0 MUHUY BIUSHUS. JIMHUM BIUSHUS PeaKIUA U YCUIIHHA B OaKe
g | PCaKiud 1 BHYTPCHHUX |y 1pyx omopax u B KOHCONBHOM Oanke. [IpUHIMIIEI TIOCTPOESHHUS THHUIA
yenmuii B bankax u BIIUSTHUS B IIIAPHUPHO-KOHCOJIBHBIX Oankax. [lepenada muHUM BIUSHUS IO
pamax MO3TaXHOU cxeme. KuHeMaTH4eckuii croco0 moCTpOeHUs JTMHUN
BIUSHUS. JIMHUU BIUSHUS B TPEXIIAPHUPHBIX CUCTEMAX.
Ornpezenenne peakiuii 1 BHYTPEHHUX YCHIIUM 110 JIMHUSAM BIUSHUS OT
HETIOJIBUKHON Harpy3Ku
Omnpezenenne peaKiuit OnpeneneHne peakuii ¥ yCHUINK OT HEMOABMIYKHON HAarpy3KH C TTIOMOIIIBIO
6 ¥ BHYTPEHHUX YCHIIUH nuHAN BausHuA. OnpeaeneHrue peakiiuid U YCUIIUH OT CHCTEMBI
IO JIMHUSIM BIMSHUS | TOJABMIKHBIX TPY30B M0 JIUHUSAM BIusiHUsL. ONpeeieHue MOI0KEHH
KPUTHYECKOTO IPy3a HaJl BEpUIMHOMN JuHUK BiusiHUSA. [loHsiTre 00
00BEMITIONINX AITIOpaX.
. |JIuHuM BousSHUS ycunmii B MpOCTHIX TUIOCKUX epMax
JIMHAN BIMAHAA YOUIHH | o Genpocth MOCTPOCHUS JTUHUI BIUSHUS B pepmax. JIuHum BiusHus
! B CTCPKHAX IVIOCKHX | oy y3oBoit mepeaue Harpy3ku. BeTBy TMHUN BIUAHUS B hepMe.
bepm [TocTpoeHue MMHMIA BIUSHUS YCUIHI B CTEPIKHAX MPOCTHIX PepM.
OcCHOBHBIE TPUHITUIIBI U TEOPEMBI CTPOUTETHLHON MexaHuKu. Dopmyna
OCHOBHBIC TPUHIIUTIBI U Maxcsesna-Mopa
g | Teopemsi crpoutensHoii | O01mMe monoxenus. OCHOBHBIC IPHHIMIIBI CTPOUTENEHON MEXaHHUKH.
MexaHukn. Popmyna Pa6ora Buemnux cui. [lorennmansHas sHeprus negopmarun. OCHOBHBIC
Makcgemna-Mopa T€OpeMBbI cTpouTenbHOM Mexanuku. opmyna Makcsenna-Mopa u ee BU1
JUTSL pa3JIMYHBIX PACYETHBIX CXeM. EMHUYHOE U TPY30BO€ COCTOSTHUS.
Ornpezenienre TUHEWHBIX U YTIIOBBIX MEpEMEIICHUH B OaJIKaX U paMax OT
OHpCI[eJ'IeHI/IC CHJIOBOM HarpyskKu
9 niepeMelieHuii B 6ankax Ornpenenenne TUHEWHBIX U YTIIOBBIX MEpEMEIICHUH, BEI3BAHHBIX CHIIOBOM
M paMax oOT CHJIOBOi | HArpy3koil. Berancienne narerpanos Makcsemna-Mopa ¢ mOMOIIBEO
HArpy3KH "mepemuoxkerus" smop. [IpaBuno Bepemaruna, popmyna Cumrcona,
dbopmyIa Tparnenui.
Ornpenenenne nepeMenieHnid OT TEMIIEPATYPHOTO BO3ACHCTBUSA U OT
Onpenenenne 0CaJIK! OTop
MEPEMEIICHIN OT | Opipenenenue mepeMenenuii OT TEMIOBOTO BO3AHCTBHS (H3MEHEHHE
10 TEMIICPaTypHOTO Temmeparypsl). OnpeneneHue nepeMenieHni, BhI3BaHHBIX HEPAaBHOMEPHOM
BOSACHCTBIA M OT 0CaJIKOM OMOpP U HETOYHOCTHIO U3TOTOBJICHHUS SJIEMEHTOB.
OCaJIKH OTIOp
Craruuecku Cratruecku HeonpeaeIuMble CUCTEMBI, MX cBocTBa. Miesa Metona cui
13 HeoIIpe/ieTIMbIe CBoiicTBa CTaTUYECKU HEONpPEAEeTUMBbIX cucTeM. CTeneHb CTaTHYeCKOM
CUCTEMBI, UX CBOMCTBA. HCOHpCI[CJ'IéHHOCTI/I. I/I,Z[GSI METOAAa CUJI. OcHoBHas cucreMa 1
West MeTOa CHII KAaHOHMYECKHE YPaBHEHUSI METOA CHUII.
PacueT cTaTndeckn HEONpeIeTUMBIX INTIOCKAX PaM METOJOM CHJI Ha
JIEHCTBHE CHIIOBOM Harpy3Ku
Pacuer cTaTHieckn | gy omyeckie ypaBHEHNs METO/A CHII TIPH pacveTe Ha CHIIOBYIO
HCOUPENCIUMBIX PAM | yarpysky. Onpenernenne Ko3QGUIMEHTOB U CBOGOIHBIX 4ieHOB. ITopsiok
14 METOJIOM CHJI Ha

JNIEUCTBUE CHIIOBOU
Harpy3Ku

pacueTa METOAOM CHIIL. Vyer CUMMCTPUH IIPU paCUCTC METOJOM CHIJI.
Onpez[eneHI/m nepeMemeHI/Iﬁ B CTaTUYCCKU HEOMMPEACITIUMBIX CUCTEMAX C
HCITIOJIB30BAHHUEM CTATHYCCKU onpenem/IMoﬁ OCHOBHOI CUCTEMEI METOJa
CHII.




Pacder pam meTogom
CHJI Ha TeMIIepaTypHOe

PacueT pam MeTOIOM CHII Ha TeMIIEpaTypHOE BO3JICHCTBUE H OCAIKY OTIOP
OCOOCHHOCTH pacyeTa CTaTHYECKH HEOTPEACTUMBIX CHCTEM METOIOM CHIT

15 " Ha TeMIepaTypHoe Bo3zeicTBue. OnpeaeneHne CBOOOHBIX YJICHOB
BOSACHUCTBUC U OCANKY | yaponnueckux ypaBHeHMH. OCOGEHHOCTH pacyeTa METOIOM CHII Ha
onop HEPAaBHOMEPHYIO OCAJIKy OIOP U HA HETOYHOCTh U3TOTOBJICHMUSI.
Pacuet craTndecku HeonpeaeauMbIX (hepM U TPOCTPAHCTBEHHBIX paM
Pacuer cratnuecku MCTOIOM CHJI
16 |HeonpenenmmbIx depm u | CTENCHBb CTATUYECKON HEONPENEIMMOCTH (epM U POCTPAHCTBEHHBIX
MPOCTPAHCTBEHHBIX paM pam. BBI60p OCHOBHOI CHCTEMBI U COCTABJIICHUE KAHOHNYECKUX
METOJIOM CHJI ypaBHeHUH. OcoOeHHOCTH pacueTa (pepM U MPOCTPAHCTBEHHBIX Pam
METOJIOM CHJIL.
Nnes meTona nepemeniennii. OCHOBHasi CUCTEMa U KAHOHUYECKHUE
ypaBHEHUS METO/1a epEeMEIICHU
Ynes Meroaa CreneHb KHHEMaTUYECKOW HeonpeaeanuMocTu. OnpenesaeHue yCuianun mo
TICPEMCILCHIH. M3BECTHBIM mepemenieHusM. Maes metona nepemenienuii. OCHOBHAs
17 OcHoBHAS CHCTEMA M | ¢pyerena 1 KaHOHHYECKHE YpaBHEHUSI METO/Ia TTEPEMEILICHUH.
KaHOHUHCCKHC Omnpenenenus k03(h(PUIMEHTOB U CBOOOTHBIX YICHOB.
YpaBHCHHA METO/a [TocnenoBarenbHOCTh pacyeTa METOA0M NepeMelieHuid. CpaBHEeHHE
HEPEMCIICHUH METOJIOB CUJI U nepemenieHui. [IpenmyiiecTBa U HEIOCTaTKU METO1A
MepeMeIleHUH.
Pacder pam MeTo10M niepeMenIeHui Ha AEHCTBUE CUIIOBOM HAarpy3Ku
Pacuer pam metomom | [Iopsiiok pacdera pam MeTooM nepemenieHnid. OCHOBHas cHCTeMa
18 TIepeMeIeHNi Ha METO/1a NepeMeIeHUI /I pacyeTa IIocKoi paMbl. CocTaBiieHue
JEHCTBUE CHIIOBOM CHUCTEMbI KAHOHUYECKUX ypaBHeHUH. OnpenencHue K03 OHUIIMEHTOB U
HArpy3KH CBOOOJIHBIX WiIeHOB. [locTpoeHuE 3MIOp YCHUIINH B 3aJIaHHON CHCTEME.
IIpoBepku pemenus. [Ipumepsl pacuera paM METOJIOM MEPEMEIIECHUM.
Pacder pam MeTo0M nepeMElICHU HAa TEMIIEPATYpHOE BO3ACHCTBHUE U
Pacuer pam metosiom | OCaAKy OLIOP
TIepeMeIeHni Ha Pacder miockux pam METOAOM NEPEMEILIEHUI HAa TEMIIEPATYPHOE
19 TeMIepaTypHOe BO3JEHCTBHUE. Pacyer ImiIockux paM METOAOM MEPEMELIEHNUN Ha 1EMCTBUE
BO3JENCTBUE U ocaaKy HepaBHOMepHOﬁ 0CaaKu OII0pP. Oco0eHHOCTH KAaHOHMYECKHUX ypaBHeHI/IP’I u
onop MOCTPOCHHUS SMIOP U3TUOAIOIINX MOMEHTOB B OCHOBHOM U 33/JaHHOM
CHCTEMaXx.
Hcnonp30BaHrne CUMMETPUH pacdeTHBIX cxeM. OcoOOeHHOCTH pacueTa
VHpolieHus npu MIPOCTPAHCTBEHHBIX paM METOJOM MEPEMELIEHUN
oo | Pacuere pam MetozoM Pacuer pam MeTOIOM IEPEMELIEHUI C Y4€TOM cUMMeETpUU. [ pynnupoBka
nepeMerneHnii. Pacyer |HEH3BECTHBIX M pa3lioKeHHE HAarpy3ku. CTENeHb KHHEMAaTHIECKOM
IPOCTPAHCTBEHHBIX paM | HEONPEACTHMOCTH IPOCTPAHCTBCHHBIX paM. OCHOBHAsI CHCTEMA.
Oco0eHHOCTH OTpe/ieNieH!s] yCUIINil B OCHOBHOMU U 33JJaHHOM CHCTEME.
Matpuunas ¢popma metofa nepemenieHuit. [Ipsamoit MmeTos kecTKoCTH
Mertoa nepeMenieHuid B popmMe IpSIMOro METo/1a )KEeCTKOCTH. THUoBoit
CTepXKEeHb U3rubaeMoil cTep )KHEBOM CHCTeMBI (IIJIOCKON paMbl). MaTpuiia
21 Marpunas popma _ | KeCTKOCTH U BEKTOP HArpy3KH ISl U3TUOAEMOT0 TIOCKOTO CTEPXKHSI.
METOAa NEPEMEILICHUI | \[aTpyiia HHIEKCOB M COCTABIICHHE MATPHYHBIX YPABHEHHIA IS CHCTEMBI
n3rubaeMeIx crepxkHeit. OOl anropuT™ pacuera paM B MaTPUYHOM
dopme.
OcCHOBHBIE TIOJIOKEHUSI. MaTpuUIIbl )KECTKOCTH CTEPKHEBBIX KOHEUHBIX
aneMeHToB. OOMIMIA aJTOPUTM CTATHYECKOTO pacyeTa METOI0M KOHEUHBIX
OCHOBEHI pacuera SJICMCHTOB
- CTEP/KHEBBIX CHCTEM OcHOBHBIE TIOJIOKEHUS, BUABI U OPMBI, JOCTOUHCTBA U HEIOCTATKHU

METOAO0M KOHCYHBIX
9JICMCHTOB

METO/Ia KOHEUHBIX AJieMeHTOB. KOHeUHbIe 2IIeMEHTHI U
anmpokcumupyromue GyHkun (GyHkiuu popmer). TOYHOCTS,
YCTOHYHBOCTh U CXOAUMOCTH pereHus. CTerneHn cBoOObI A7 TUIOCKOTO
Y TIPOCTPAHCTBEHHOTO JIEMEHTa. MaTPUIIBI )KECTKOCTHU JJIsI CTEPIKHEBBIX




AIIEMEHTOB C Pa3HBIMH CTENEHSIMU CBOOOAbI. OCHOBHBIC COOTHOIICHUS ISt
KOHEYHOT'O 3JIEMEHTa u3rudaemMoro crepxkHs. @opMupoBaHue rao0aTbHON
MAaTpPHILIbI )KECTKOCTU U BEKTOPA HArPY3KH I CTEPKHEBON CUCTEMBIL.

VYyer 3aaHHbIX TPaHUYHBIX YCI0BHH. CrucTeMa pa3penaronmx

ypaBHEHUH U ee peurenue. OnpeesieHne BHyTPEHHUX YCUIIUN B
CTEPKHEBOM 3jieMeHTe. OOINI alIropuT™M CTaTUYECKOTO pacyeTa METOI0M
KOHEYHBIX 3JIEMEHTOB.

HNnesa cmemranuoro
Meroza. Beibop

Wnes cmemanHoro Mero1a. BeiOop 0CHOBHO# cHCTEMBI U KAHOHUYECKHE
ypaBHEHUS

23 | ocuoBHOI1 cucrempl u | CMEIIaHHBIN METO/ pacuera CTaTUYECKU HEONPEeAEeTUMBIX cucteM. Maes
KaHOHUYECKHE CMeIlIaHHOro MetoAa. OCHOBHAs cHUCTeMa U KAaHOHUYECKUE YPaBHEHUS
ypaBHEHHs cMmeranHoro meroza. [lopsiiok pacuera cMeIIaHHBIM METOIOM.
Pacuer pam cMmemaHHBIM METOJIOM Ha JACMCTBHE CUIIOBOM HArpy3Ku
[IprMeHeHre CMEIIaHHOTO METO/Ia K pacueTy IJIOCKUX U
PacueT paM cMelraHHbIM | IPOCTPAHCTBEHHBIX paM. Beibop ocHOBHOM cuctembl. CocTaBieHue
24 | Meron0oM Ha nelicTBre |KaHOHMYECKHMX ypaBHEHHH. CrIoCOOBI BHIYMCIECHUS KOO(P(ULUEHTOB U
CHJIOBO# HArpy3KH CBOOOJHBIX YWICHOB KaHOHMYECKUX ypaBHeHH. [locTpoeHue
PE3yIbTUPYIOLINX S0P BHYTPeHHUX ycuinil. [ledopmarmonnas u
CTaTHYeCKas MIPOBEPKHU.
OcHOBHBIC TIOHATHS TUHAMHKYU cCOOpykeHui. CBOOOTHBIC U
BBIHYKJICHHBIC KOJICOAHUS CHCTEM C OJTHOM CTETIEHBIO CBOOO/IbI
CBOGOIHBIE U OcCHOBHBIC TIOHATHS U TIPSAMET U3yUCHUS TUHAMUKH COOPYKEeHUHN. Buibt
BBIHY’KJICHHBIC JMHAMUYECKUX HAarpy30K. Y paBHEHHs TUHAMUKHA. CTeTieHn CBOOOIBI Macc
27 KosieOanus cucrem ¢ | cucteMbl. CBOOOTHBIE KOJIEOaHUS CUCTEM C OJJHOM CTENIEHBIO CBOOOIBI.
OJIHOM CTEIEHDBIO JuddepennmaibHoe ypaBHEHHE CBOOOHBIX KOJICOAHUH U €ro pelieHue.
CBOOOIBI OCHOBHBIE XapaKTePUCTHKU CBOOOIHBIX KojieOanuii. OnpenencHue
KpPYTrOBOM 9acTOTHI CBOOOTHBIX HE3ATYXAIOIINX KOJICOAHHH. 3aTyXaroIIHe
kosiebanus. JlorapupMudeckuii TeKPEMEHT 3aTyXaHusl.
CB0OOHBIC U BBIHY)KJICHHBIC KOJICOAHHSI CUCTEM C HECKOJIBKUMHU
CTENEHSMH CBOOOIbI
Cuctema ypaBHEHH CBOOOHBIX KOJIEOAHHI CUCTEMBI C HECKOIBKUMH
Crobonubie 1 cTereHs MU cBoO01b1. BekoBoe ypaBHeHHe. Brruncnenue yactor u popm
BBIHYXACHHBIC cBOOOAHBIX KoJieOaHui. [ 1aBHbIE (hOPMBI KOJIEOaHUM U UX
28 KonebaHus CHCTEM ¢ OpPTOTOHALHOCTH. M depeHnnanbHbIe ypaBHEHUS BRIHYKICHHBIX
HECKOILKMMU Kosie0aHu# Npy BUOPALlMOHHON HArpy3Ke M UX pelIeHue Npu
CTETICHAMH CBOOOBI YCTaHOBUBINHUXCS KoJeOaHusax. KaHOHWYeCKue ypaBHEHHS TSI aMITITUTY]T
WHEPIHUOHHBIX cril. OnpeeNieHre aMILTUTY] TMHAMAYSCKUX YCHITUN TIPH
JeCTBUY BUOPAIIMOHHOM HArpy3KH.
Hcnonp30BaHne CHMMETPUH B 3a7a4ax JuHaMUKH. [IpuOkeHHbIe
CIOCOOBI OTMPECIICHUS YaCTOT
Paznoxxenne cBOOOAHBIX KOJEOAHNUN HA CHMMETPUYHYIO U
YIpoIeRys mpH KOCOCUMMETpHUYHYIO (hopMbl. OTipe/iesieHne 4acTOT IITaBHBIX (GopM
29 PCILICHHUH 3a/1a4 koseOanuil. Pasnoxenne quHaMHUUECKON HArpy3Ku. JHEPreTHUYECKHM
AUHAMHKH croco6 OMpeJIeNeHNs TIEPBOif YaCTOTHI CBOOOTHBIX KOJNEOaHHI CHCTEMBI ¢
pacnpeaeneHHbIMU MaccaMu. Crioco0 npuBeAeHHbIX Macc. Bpennoe
BO3/ICHICTBUE BUOPAIIMN U MEPHI IO €r0 CHIKESHHUIO.
OcHOBHBIE TIOHATHS TEOPUU YCTOUYUBOCTU CTEPIKHEBBIX CUCTEM.
Cratudeckuii MeToJ] pacuera Ha YCTOWYUBOCTh
OcHoBHbIe TOWATHA. | OchoBHBIe MOHATHSA. CTaTHYECKHUIA COCcO6 pacyeTa Ha yCTONYMBOCTD
30 Cratiiecknuii MeTOX Kputepuu ycroitunBocTu paBHOBecus. Kpuruueckuii mapameTp u
pacvcTa Ha pacueTHas anuHa. OnpeneneHne KPUTUYECKUX CUJT CTaTUIECKUM
yCTOMHHBOCTE crioco6oM. Crioco6 HermocpeICTBEHHOTO HHTErPUPOBAHHUS
muddepeHIaTFHOTO YpaBHEHHSI IPOI0JILHOTO U3rHoa.
31 Pacuer pam Ha Pacder pam Ha yCTOMYMBOCTH METOJIOM MEPEMEIICHUM.




YCTOHYHBOCTH B (hopMe
METO/Ia MIEpEMEIICHU I

Br160op ocHOBHOM cuctemMbl. OTHOCUTENIBHBIC )KECTKOCTH U KPUTHIECKHE
napameTpsl ISl CKAThIX cToeK. COCTaBIeHHE YPaBHEHUS YCTOMUYMBOCTH.
OmnpezenieHre peakimii B CBSA3sIX OCHOBHOM cucTeMbl. Peenue
ypaBHEHUSI YCTOMYUBOCTH CIIOCOOOM 110,100pa KopHs. OmnpeaciieHue
KPUTUYECKHUX CUJI U PACUETHBIX JIJIMH CHKATBIX CTEPIKHEH.

JlmHaMUYeCcKui 1

9HepF€TI/I‘l€CKI/Iﬁ n I[I/IHaMI/I‘{eCKI/Iﬁ METOJBI pacdye€Ta CTCPKHEBEIX CUCTEM
Ha YCTOP'I‘II/IBOCTB.

32 SHEPIeTHHYCCKIN [Tpuniun Jqupuxie. [lonHas noTeHUMaNIbHAS SHEPT UL YIPYTOH CUCTEMBI.
METOABI pacuCTaA HAd | popmyma juis onpeseeHns KpUTHIEeCKoH cutbl. TToHsTHE 0
yCTOMHHBOCTB neOopMaIMOHHOM pacyeTe pambl.
O61ue nonoxxeHus U kinaccudukanus mactul. [lepemeienus u ycuius
OO0wKe MOTOKEHUSA. | b o rpeo
33 ypza:g?:;i}zg;%a HepeMvemeHHﬂ u aedopmanuu B aacTuHe. BeipaxxeHne HanpsKeHU u
————— yCHIIMH B Tu1acTuHe yepe3 nporudsl. uddepennmansHoe ypaBHeHHE
n3ruda MjaacTHHBbI.
JuddepennnansHas ¥ BapuaIlMoHHAs TOCTAHOBKY 33J]a4uH U3TH0a
MJIaCTUHBI. METOIbI pereHus
T10CTaHOBKHA M METOMBL | pnaepag 3anaua st midpepeHIHATBHOTO YPABHEHHS H30THYTOR
34 | pemenus 3aza4 n3rnba MMOBEPXHOCTH IJIACTUHBI. BapuannonHas noctaHoBKa 3a1auu n3ruda
TIacTHH racTuHbl. DYHKITMOHAI TTOJTHOW MOTCHIIMAIBHOW SHEPTUH J1e(hopMaIiiu
TIJTACTUHBI.
MeTtoa KOHEUHBIX Ay1eMeHTOB. OCHOBHBIE MOJIOKEeHUS MeTo1a. KoHeuHble
AJIEMEHTHI U3TU0aeMOM TIACTUHBI. AJITOPUTM pacyeTa METOJI0M KOHEUHBIX
AJIEMEHTOB.
35 Pacuer it metogom | OCHOBHBIE MOJOXKEHHS 1 CYTh METO/A KOHEUHBIX EMEHTOB.

KOHEYHBIX IeMeHTOR | [IPAMOYTONBHBIN KOHEYHBIN dJIEMEHT U3rudaemMoii miacTubl. OCHOBHBIE
COOTHOIIEHUS 711 KOHEUHOTO 3JIeMeHTa IacTuHbl. [locnenoBaTenbHOCTD
pacuera METoJ0OM KOHEUHBIX 3JeMeHTOB. Oco0eHHocTH puMeHeHuss MKD
K pacuery IUJIHT.

OO61re nonokeHust 1 OCHOBHBIE TIOHATHSA. Jlepopmanu u ycunus B

OOwne MONOKEHUA O | yoyeprx oBomoukax. YacTHbie TEOPHUU pacyeTa TOHKUX 0007I04YeK

pacdere TOHKUX OcHoBHbIe OHATHUSA U onpenenenus. Knaccubukanus o60m04ex.
36 obonoyex. YacTHLIE | Oyycanpe noBepxHocTU. KpuBonuHeHas cucTeMa KOOpAUHAT.
Teopun pacdera TOHKUX | feqopmarmu 1 ycumus B TOHKHX 00070uKax. CBA3b HATIPSDKEHHUIA C
obonoyex BHYTPEHHUMU yCHUIHSAMH. YacTHBIE TEOPUHU pacyeTa TOHKUX 000JI0YEK.
Pacuer Tonkux nosorux o6onoyek. OOIIME CBEACHUS O METOIaX pacyueTa
Pacyer TOHKHX MONOTHX | &0 o
obonoyex. O0MME | Happaskentoe cocTosmie M0N0T0H 060m09KH. [HIOTE3H! TEXHHUECKOIT
37 | cBelieHHs O YMCICHHDIX TEOpUHU TOHKHX 00osiouek. [ledopmanuu 1 ypaBHEHUs paBHOBECHSI
MeTollax pacieta T0JI0TOl 060M0YKH. Paspemaromas cucTeMa ypaBHEHHMI U TPaHIIHEIE
obormouek ycnoBus. UncneHHble METOIbI pacueTa 0007I04YeK U UX CPABHEHHE.
[IpuMeHneHne MeTo1a KOHEYHBIX JIEMEHTOB K pacueTy 000JI0UeK

HpHMeHeHHe MeToJa BapI/IaHI/IOHHaﬂ IIOCTaHOBKaA 3a1a4ui pacyeTa TOHKUX 000JI0YEK.

38 | xoneunbix rnemenToB k | [IpenmyiectBa u Henoctatku MKD. TUnbl KOHEUHBIE JIEMEHTHI JJIsI

pacueTy 000I0ueK

pacuera obonouek. Ocobennoctu npumenenus MKO k pacuery o6osnouexk.

5.2. IlpakTuyeckue 3aHATUS

HaumenoBanue pasaciia

Ne o
a3 Y TEMBI TIPAKTUYECKUX HaumenoBanue u cogepxanue NpakTUYECKUX 3aHATHI
p 3aHATUU
MHOTOTPOTETHbIE Pacuer MHOTOIIPOIETHBIX MIAPHUPHO-KOHCOIBHBIX OAJIOK
2 | mapaupHO-KOHCOMBHEIE Kunematnueckuit ananus. [loctpoenne nostaxueix cxem. OnpeaeneHue

Oanku

peaxiuii BO BHYTPEHHUX U BHEIIHUX cBs3sX. [IpoBepka onpeneneHus




peakuuii. OnpeaeneHue BHYTPEHHUX CHII U ocTpoeHue amtop. [Iposepka
IIOCTPOEHHUS S0P BHYTPEHHUX CHIL

PacyeT mpocCThIX U TpeXIapHUPHBIX paM, TPEXIIAPHUPHBIX ApOK, paM C
3aMKHYTBIM KOHTYPOM

MHOTOHCKOBBIE Ornpezenienne peakiyii 1 BHyTPEHHUX YCUIIMNA B OJHOJIMCKOBBIX U
3 CTEpIKHEBBIC CHCTEMBL. | ABYX/IMCKOBBIX O€3paclioOpHbIX PACUETHBIX cxeMax. OnpeeneHne peakiuuii
TpexiapHUpHbIe paMbl | A BHYTPEHHUX YCUIINIA B TPEXIIAPHUPHBIX pamax. OnpeserneHne peakuuii
¥ apKn Y BHYTPEHHHUX YCWIMM B CEUCHUSIX TPEXIIapHUPHOU apku. OnpeneneHue
peakluii 1 BHYTPEHHUX YCUJIUN B pamMax ¢ 3aMKHYThIM KOHTYpPOM.
Onpenenenue yCUiIui B CTEPKHIX MIOCKUX (GepM aHATUTUYECKUM U
rpadguyeckuM MeToaMu
CraThudecku [TpoBepka ycnoBHil reoMeTpUUYECKONH HEM3MEHSIEMOCTH IIJIOCKUX (epM.
4 | ompenenumbie miockue |JacTHBIC ciryyan paBHOBECHs y310B (epM. IIpuMEeHEHHEe aHAMTHYCCKUX
depMbl CIoco0OO0B OMpeieNieHus] yCUIINi B CTePXKHSX (hepM: BbIpe3aHus Y3JI0B U
CKBO3HBIX ceueHul. [locTtpoenue auarpamMmsel 1uarpamMmmel Makcseia-
Kpemonsi.
[TocTpoeHre MTMHUI BIUSAHUS PEAKIIMN U YCUIIMHI B MPOCTHIX U IIAPHUPHO-
JIMHUU BIUSHUS KOHCOJIBHBIX OajiKax
5 peakuuii u BHyTpeHHux |l1OCTpOCHME JIMHUI BIMSHNS PEAKLMI U YCHIINH B OajKax Ha JIByX
ycuInii B 6ankax u HIAPHUPHBIX OMOPaxX U B KOHCOIBHBIX Oankax. [locTpoenue nunuit
pamax BIIMSIHUSI PEAKIUI M YCUIIUH B MHOTOIIPOJIETHBIX MIAPHUPHO-KOHCOIBHBIX
Oankax.
Ornpenenenne peakuil ¥ yCUIUN 10 JIMHUAM BIHSIHUS
Onpenenenne peakiuii | ONPe/CIeHIE PEAKIUii ¥ YCHIINIA OT 33/IlaHHOM HEMO/ABHKHON HArPy3KH
6 ¥ BHYTPSHHUX YCHIIHil |10 JIMHUSAM BIHsAHHS. ONpe/iesieHue HEBBITOIHOTO TIOJI0XKEHHS MOIBHKHOM
[0 JIMHUSM BJIMSIHUSI | CUCTEMBI CBsA3aHHBIX cuil. OmnpeneneHre HanOOMbIINX 3HAYCHUM peaKuit
Y YCWJINW OT MOJIBM>)KHOW Harpy3KHu.
. |TocTpoenne nuuuii BIUSHUS YCUIIMH B CTEPIKHAX MPOCTHIX (pepM
JIAHHN BIMAHWA YCHIMH [TocTpoeHne MMHMIA BIUSHUS PeaKIMi U yCUIIUI B IPOCTOM OamouHOM
! B CTCPKHAX IUIOCKHX | depme. TTocTpoerye TMHMI BINSHYS PEAKIMi U YCHIINIA B KOHCOJTBHOI
bepm dbepme.
Ornpezenenne nepeMenieHnid B IapHUPHO-CTEP)KHEBBIX CUCTEMAX U
OCHOBHBIE TPHUHITUIIBI 1 | hepmax
g | TCOPCMBI CTPOUTCILHON | ryippgpoe 1 rpy30BO€ COCTOSHHS MPH ONIPEIeIeHNH MepeMeIeHHi B
MexaHHKd. GopmMyra HIApPHUPHO-CTEPKHEBBIX cucTeMax U (hepmax. Pacuer mepemenieHuit
Makcsemia-Mopa Y308 (epMBL.
Onpenenenue Ornpenenenne nepeMenieHnii B 0ajakax ¥ paMax OT BHEIIHEH Harpy3KH
9 nepemerneHnii B 6ankax | ONpeleneHne TMHEHHBIX U YIIIOBBIX TIEPEMCIICHHUI B OallKaX U MIIOCKUX
¥ paMax OT CHJIOBOH | pamax 1o opmynie Makcseiuia-Mopa. OnpejiernieHie B3auMHbIX
Harpy3ku JUHEWHBIX U YTIIOBBIX MEpEMEIICHUH.
Ornpezenenne nepeMenieHuid 0T TEMIEPaTypHOro BO3AEHCTBUS U OT
Onpeaenem:le 0CaJIKH OTIOP
HEPEMCIIICHIH OT OmnpeieneHne epeMeieH i OT TEMIOBOr0 BO3ICHCTBHS (M3MEHEHNE
10 TEMIICpaTypHOro teMriepatypsbl). OnpeneneHue nepeMeIieHnii, BbI3BaHHBIX HEPABHOMEPHOM
BO3ACHCTBIA H OT OCaJKOW OIOP U HETOYHOCTBIO U3rOTOBJIEHUS DJIEMEHTOB.
OCaJKH OIOp
Pacuer MeT0/10M CHJT CTATUYECKU HEONPEIETUMBIX IJIOCKUX paM
Pacyer cratnueckn | BeIOOp OCHOBHOM CHCTEMBI M COCTaBIIEHHE KAHOHHUECKUX YPaBHEHHIMA
HEOIIPENEIUMBIX paM | METOJa CHJI [IPU pacueTe Ha CUJIOBYIO Harpy3ky. Omnpezaenenue
14 METOJ/IOM CHJI Ha K02 (UIIMEHTOB U CBOOOAHBIX WiIeHOB. [locTpoeHne 3Mmopbl MOMEHTOB B

NENCTBUE CHUIIOBON
Harpy3ku

3azaHHON cucteme. [locTpoeHue 3M0p MONEPEUHBIX U MPOIOJIBHBIX CHIIL.
JedopmarimonHas mpoBepKa 1 cTaTuyeckas mpoBepka pambl. Pacuer pam




METO/IOM CHUJI C y4eToM cummeTpun. OnpeeseHus: nepemMenieHuii B
CTaTUYECKH HEONPEAEIUMBIX paMax.

Pacuer pam metonom
CHJI Ha TeMIlepaTypHOe

Pacuer miockux paMm METOAOM CUJI HAa TEMIEPATYPHOE BO3/ICHCTBUE U
0CaJKy O1op
Bb1600p OCHOBHOI CUCTEMBI M COCTaBJICHHE KAHOHUYECKUX ypaBHEHUN

15 BO3JICUCTBUE U ocaaky MCTOJa CUJI IIPpHU paCcuCTC HA TCMIICPATYPHOC BO3JCUCTBHE. OHpeHCHCHI/Ie
omop CBOOOJIHBIX YICHOB KAHOHUYCCKUX ypaBHCHHH. PacueT MeTo0M cui Ha
HEPAaBHOMEPHYIO OCAJKY OIOP.
Pacder npocTpaHCTBEHHBIX paM METOJIOM CHJI.
Pacuer craTudecku Bp160p OCHOBHOM CHCTEMBI U COCTABJIICHHE KAHOHUYCCKUX YPAaBHCHHM
16 |Heonpenemmbix depm u | METOZA CUII JULSI IPOCTPAHCTBEHHOM pambl. COCTaBICHHUE U PELLICHHE
MPOCTPAHCTBEHHBIX paM CHUCTEMbI KAHOHUYECKHUX YPAaBHCHUA. HOCTpoeHI/Ie SIIIOPbI MOMCHTOB B
METOIOM CHJI 3ajaHHOM cucteme. [locTpoeHue 3mop MonepeyHbIX U TPOIOIbHBIX CUIL.
HedbopmarmonHas mpoBepKa M cTaTHYecKasi IpoBepKa paMebl.
Pacder ouH pa3 KWNHEMAaTUYECKH HEONIPEIETMMON paMbl METOJIOM
nes meroza TepeMenieHuii
TICPEMCILCHIH. OrnpeziesieHre CTETICHH KHHEMAaTHYECKON HeopeIeTuMoCcTH. Brioop
17 OcnoBHas cuCTeMa M | .yioproii cicTeMbl MeTojia nepeMenieHuid. CocTaBiIe€HUE U PEILICHUE
KaHOHHHCCKNE KaHOHUYECKOTO ypaBHeHUs. [locTpoeHne 31ropsl MOMEHTOB B 3aJaHHOU
YPpaBHCHIA METO/A cucteme. [loctpoeHue 3mop NonepeyHbIX U MPOIOIBHBIX CHII.
TIepEMCILCHIH CraTuueckas mpoBepKa pacuera.
PacueTsl II1ockruX pam METOJIOM NEPEMEIEHUN Ha CUIIOBYIO HArpy3KY.
Pacuer pam MetozoM | Pacder onH 1 ABaX/bI KWHEMATHYECKH HEOTPEACTUMON PaMbl METOIOM
18 TnepeMenie i Ha nepemernieHuii. Beibop ocHoBHO# cucteMbl. COCTaBICHHE CHCTEMBI
NeCTBHE CHIIOBOM KaHOHMYECKHX ypaBHeHUH. Onpenenenre KodHPHUIIMEeHTOB 1 CBOOOHBIX
Harpy3KH yieHoB. [locTpoenue smrop ycuinil B 3aJlaHHON cucteMe. [ IpoBepku
peuienus. [Ipumepsl pacyera paMm METOJIOM NIEPEMENIEHU .
Pacder miockux pam MeTOJ0M IEepeMEIICHUH Ha U3MEHEHUE TEMITEPATyPhl
Pacuer pam MC”EOI[OM 1 0CAIKY OTIOp
TICpEMCIICHIH Ha [Tpumep pacueTa oquH pa3 KHHEMATUYECKH HEONPEAETUMON paMbl
19 TCMIICpaTypHOC METOJ0M TIEpEMEIICHUN Ha U3MEHEHNE TeMnepaTyphl. [Ipumep pacuera
BOSACUCTBUC U OCANKY | o1y pas KMHEMATHUYECKH HEOIPEIEITHMOI PaMbl METOJIOM TIepeMeIeHHi
onop Ha 0CaJKy OIOPBI.
Pacuer niockoil paMbl METOIOM IIEPEMEIIEHUI C Y4ETOM CUMMETPUH
YnpoeHns npa PacyeTHOI cXeMblI
o0 | PacHeTe paM METONIOM | 175crpoente MM0p M3rMGAIOIIMX MOMEHTOB, MOIEPEUHBIX W IPOIOIBHBIX
nepeMelteHuit. Pacuer | .. o yynemarnuecku HEOIPEAETUMBIX CHMMETPUYHBIX PaMax METOJIOM
NPOCTPAHCTBEHHBIX PAM | jonenemmenii.
[TpuMmeps! cocTaBeHUs MAaTPUYHBIX YPABHEHUN METO/1a TIEpEeMENCHUN
JUTA TIJIOCKUX pam
CocTtaBieHue MaTpHI] KECTKOCTH, BEKTOpa Harpy3Ku, MaTPUIIbl UHICKCOB
JUTSL CUCTEMBI CTEPKHEHN TUIOCKOU pambl. PazMerieHne JoOKaIbHBIX MAaTPHI]
21 Matpuunas popma ’KECTKOCTH U BEKTOPOB HArpy3KH OTJICIbHBIX CTEPIKHEH B TIT00ATBHBIX
MeTO/1a IepeMeIeHni | MATPULIC M BEKTOPE HArpy3KU. YUeT y3/I0BOH HArpy3KH U OMOPHBIX CBsA3CH
B CTEp>KHEBOM cucteme. Orpe/iesieHrue y3JI0BbIX MepeMEeIeHUN U YCUITUH
B cucteme. [IpuMepsl cocTaBiieHUS MATPUUHBIX YPABHEHUN U CUCTEMBI
pa3peniarnX YpaBHeHUHN JIJTsI TIIOCKOW paMbl ¢ KCTIOJIb30BAHUEM
Martkana.
Pacder cTep:kHEBBIX CUCTEM METOJIOM KOHEUYHBIX 3JIEMEHTOB
OCHOBBI pacueTa CreprxHeBbIE KOHEUHBIE dJIEMEHTHI PepMBbI U TII0CKOM pambl. Dopmyna
) CTEPXKHEBBIX CUCTEM AJI1 MaTpUIbl )KECTKOCTHU CTCPIKHECBOT'O 3JICMCHTA ITJIOCKOW PAMEI,

METOJA0M KOHCYHBIX
9JICMCHTOB

BbIUKCIeHHE KOA((OULIMEHTOB MAaTPHIIbI JKecTKocTU. DopMuUpoBaHUe
r7100abHOM MaTPUIIBI )KECTKOCTH M BEKTOpA HArpy3KH JJIsl CTEPKHEBOU
cucteMbl. Marpuia npeoOpa3oBaHus KOOPAUHAT. YUeT 3aJJaHHbIX




rPaHUYHBIX YCI0BUH. OnpeeeHne BHYTPEHHUX YCUIIUN B CTEPIKHEBBIX
anemMeHTax. [lopsAok pacuera CTepKHEBOM CUCTEMBI METOJIOM KOHEYHBIX
JJIEMEHTOB.

Unesa cmemanuoro
Merozaa. Beibop

BBI60p OCHOBHOM CHUCTEMBI CMEIIIAHHOT'O METOJa U COCTAaBJICHUC
KaHOHHNYCCKHX ypaBHCHHfI.
Onpez[eneHI/Ie YHuCjia HCU3BCCTHBIX U BBI60p OCHOBHOM CHCTEMBI

23 OCHOBHOM CHCTEMBL M| ¢\ rerrapnOro Metoaa. CoCTaBIeHHE KAHOHHYECKUX YPABHEHHIA.
KaHOHMHCCKHC Brruncnenue kodhduirienToB 1 cBoOOIHBIX uieHOoB. [locTpoenue
YpaBHCHIA PE3YNBTUPYIOLIUX IIOP.
Pacuer nmiockux v MpOCTPaHCTBEHHBIX paM CMEIIaHHBIM METOJIOM
PacueT paM cMelIaHHbIM BbI00p OCHOBHO# CHCTEMBI CMEIIAHHOI'O METO/1a JIJIS IJIOCKOH U
24 | wmeromom Ha jgeiicTBre |HTPOCTPAHCTBEHHOM pambl. COCTaBIEHHE KAHOHMYECKUX YPABHEHHM.
CHJIOBO# HAarpy3Kku Boruucienue koG GHUIIMECHTOB B CBOOOAHBIX WieHOB. ITocTpocHue
PE3YABTUPYIOLIUX AIOP BHYTPEHHUX YCHIIHIA.
Pacder cuctem ¢ 01HOH CcTeNeHbI0 CBOOO bl HA CBOOOIHBIE U
BBIHYX/ICHHbIE KOJIeOaHus
Omnpenenenue KPyroBoil 4acTOThl CBOOOAHBIX KOJIEOAHUN CUCTEMBI C
CBOGOIHBIE U OJIHO}1 cTerneHblo cB0OO b Onpe/esienrne CTeneHn CBOOOIbl TOUEUHBIX
BBIHY’KJICHHBIC Macc. Onpezenenre nogaTIMBOCTH pacYeTHOU cxeMbl. Briuncnenue
27 KoJeOanus cucTeM ¢ | KPYTOBO# 4acTOTHI, Ieprojia KoJleOaHuii, 4acTOThl KoeOaHuH.
OJIHOM CTEIEHDBIO BrinyxaeHHble KoIeOaHHs CUCTEM C OJHON CTETIEHbIO CBOOOIBI.
CBOOOIBI [TocTpoeHne AMHAMHYECKO 3MIOPHI U3TUOAIOIINX MOMEHTOB OT
BUOPALIMOHHOW HATPy3KH B CUCTEME C OJTHOM CTEMEHBI0 CBOOOIBI.
Hcnonp3oBaHrue AMHAMUYECKOTO KOI(PPUIIMEHTAa U KAHOHUYECKOTO
YpaBHEHUS JUIsl aMIUIUTYbl HHEPUUOHHOM CHJIBI.
Pacuyer cuctem ¢ HECKOIBKUMU CTEMIEHSIMH CBOOOIbI HA CBOOOIHBIE U
BBIHYX/ICHHbIE KOJIeOaHUs
Omnpenenenue 4acToT v GopM cBOOOTHBIX KOJIEOAHHUI CUCTEMBI C ABYMS
CBOOOIHBIE U CTerneHsIMH cBOOOIbI. OnpeieNieHne CTENeHH CBOOO bl COCPETOTOUCHHBIX
BBIHYKICHHBIC Macc. CocTaBieHue onpeieauTeNs 4acToT. Beiuncienue 4acToT u
28 KoJeOanus cucTeM ¢ | IEpUOIOB CBOOOHBIX KoeOaHui. [locTpoeHue rinaBHbIX Gopm
HECKOJIbKHUMHU kosneOanuil. JlnuHaMu4ecKkuii pacueT IIOCKO paMbl Ha BUOPALIMOHHYIO
crenensmu cBoboasl | HArpysKy. CoCTaBlieHUE M PENIEHHE KAHOHUYECKUX YPaBHEHHUH JUIs
AMIUTUTYI MHEPIIMOHHBIX CHJI TIPU JEHCTBUH BUOPAIIMOHHOW HArpy3KH.
[TocTpoeHre AMHAMHYECKOM MIOPHI H3TUOAIOITNX MOMEHTOB U (hOPMBI
BBIHY/ICHHBIX KOJIeOaHUH.
Ornpezenenre 4acToT CBOOOAHBIX KOJIEOaHU CUMMETPUYHBIX CUCTEM
YIpOILEHNA TIPH Paznoxenue konebaHuii CHMMETPUYHON CHCTEMbI HA CHMMETPUYHYIO U
29 PCILCHIH 3a/1aq KOCOCHUMMETPHUHYIO (opMbl. OmpesiesieHre 4acToT CBOOOIHBIX
AMHAMHKH KoJIe0aHUN CUMMETPUYHOM TJIOCKOM pambl.
OcHoBHble oHgTug. | OcHOBHBIE MOHATHS. CTaTHYeCKUi criocod pacuera Ha YCTOWYHBOCTb.
Crarnueckuii meron | ONpeneneHne KpUTHIECKON CUIIBI HA OCHOBE CTATHYECKOI0 KPUTEPHSL.
30 pacueTa Ha Pemienue 3agau onpeneneHus KpUTUUECKOW CUITBI JIJIsl CUCTEM C OJJHOM
YCTOI\/'I'-II/IBOCTI) CTCIICHBIO CBO6OI[BI.
Pacuer nmiockoi paMbl Ha yCTOMYMBOCTD METOJIOM IEPEMELIEHUI
Br160op ocHOBHOI cucteMbl. OTHOCUTENBHBIE JKECTKOCTH U KPUTHIECKHE
Pacuer paM Ha napameTpbl JJis CKaTbIX cToeK. COCTaBlIeHHE YpaBHEHUS YCTOMUYUBOCTH.
31 | ycroitunBocts B popme | ONpeaeneHne peakuuii B CBA35X OCHOBHOW CHCTEMBI. Perenne
METO/1a TIepeMelieHn | YPABHEHHs YCTOHYMBOCTH CLIOCOOOM 1o60pa KopHst. Mcrnonb3oBaHne
MporpamMMsl JIJIsl pacuera pam Ha yCTOMYMBOCTh. Bbruncienue
KPUTUYECKUX CUJI M PACUETHBIX JUIMH CKAThIX CTEPKHEH.
JIMHaMU4eCKuii 1 Ornpenenenne KPUTHUECKUX CUJT JJIS CTEPAKHEBBIX CUCTEM
32 SHEepreTUYeCKHit HSHEPreTUYECKUM METOJI0OM

MCTOJBI pacdycTa Ha

Pemenne 3ala4d 1o OMpPCACIICHUIO KPUTHYCCKUX CUJT AJId OTACIIbHBIX




YCTOMYHBOCTh

CTEP’KHEU U NMPOCTEUIINX PaM S3HEPreTUYECKUM METOA0M

OO01I1e MOJI0KEHUS.
Pazpemaromue

Pemenue 3anay u3ruba npsMoOyrojbHbIX MIACTUH
DneMeHTapHbIC clydan u3ruda rmiactuH. Pemenue npsimoit 1 oOpaTHOH

33 ypaBHeHHUs U3ruba 3anauyn u3ruba miactuH. O pacuere OPTOTPOIHBIX TUIACTUH U IUIACTHH Ha
TOHKUX IUIACTUH YIPYTOM OCHOBaHHH
Pemenwue 3a1ay n3ruba 1iacTuH NpUOIMKEHHBIMUA METOIaMU
Pacuer miiacTuH METOIOM KOHEUHBIX pa3HOCTEN. KOHEUHO-Pa3HOCTHBIN
[TocTaHOBKY U MeToabl | OnepaTop auddepeHnanbHOro ypaBHEH!s H3rnoa. Y4eT rpaHu4HbIX
34 | pemenus 3ama4 u3ruba |YC/IOBHIL. BeraucieHne BHyTpCHHNX yCHIIMI U HANPsDKEHUH. Mertoz
[UIACTUH by6noBa — I'anepkuna. OCHOBHEBIE MOJIOKEHHS METO/1a. basucHbIe
¢dbyHKIMN. BapuanimoHHO-pa3HOCTHBIN MeTo1. Pa3HOCTHBIN orepatop
BApUALIMOHHOTO ypaBHeHUs. Merton Purna — TumomeHko.
Pacuer niacTH METOJIOM KOHEYHBIX JIEMEHTOB
35 PacueT IMT METOAOM | pcyer mprer METO/IOM KOHEUYHBIX 3JIEMEHTOB C [IOMOUIBIO IPOTPAMMHO-
KOHCHHBIX SJICMCHTOB | by ryyciiTebHBIX CPEICTB
Pacuer ToHkux nosnorux | [IpuOImKeHHOE perienne 3aa4 Teoprun 000JI049eK
oGonouek. Oomme Pacuet o6omnouek ¢ ucroap3oBanrem IIBK "SCAD" wm "LIRA".
37 | cBenenus o uncnennnix |PacuerHas cxema 000104KHU. 3aaHHE CUCTEMBI KOOPAMHAT, yPABHEHHUS
METOaxX pacyera MOBEPXHOCTH 000JIOUKH, TPaHUYHBIX yCIIOBUH. Harpyska u npoBeneHue
00o0J104€K pac4dera.
[TpuMeHeHHe METO/1a KOHEYHBIX AJIEMEHTOB K PacyeTy 000JI0UeK.
[Ipumenenue Mmerona IIpoBenenue pacuera o6omouku B IIBK "SCAD Office" nnmn "HI/Ipa-
38 | xomeunsrx snementos k | CAIIP". Co3manue IMOBEPXHOCTHU 000JI0YKH, re’Hepanust KOHCYHO-

pacuery 000JI0U€EK

9JIEMEHTHOM CeTKU. 3a/laHue TPAHUYHBIX YCIOBHUH, HArpy3Ka.
[IpoBenenue pacuera. M3zyueHnne TeopeTueckoro Mmatepuaia 1no TeMe.

5.3. JJaboparopHbie pabOThI

HaumenoBanue pasaciia

pJ:;_))J ¥ TEMBI 1a0OPATOPHBIX HanMmeHOBaHME 1 COAEpKaHKe Ta6OpaTOPHBIX paboT
pabot
OnpeieieHne MepeMeIeHnii B MapHIPHO-CTEPKHEBON CHCTEME
Onpenenenne OTIBITHBIM ITYTEM M aHATHTUYECKH
g | mepemeriennit B 6anKax | oppenenenme nepememennii B MapHUPHO-CTEPIKHEBOI CHCTEMeE
1 paMax OT CHIOBON | oyyprrHpiM myTem. CpaBHEHHE HOTyYEHHBIX PE3yIbTATOB ¢ AHATHTUYECKHM
HarpysKku peleHneM.
PacueT MIocKoi pamMbl METOJIOM KOHEUHBIX 3JIEMEHTOB C TOMOMIBIO
OCHOBBI pacueTa TIPOrPaMMHO-BBIYUCIIMTEIBHBIX CPEICTB
5o | crepxuenbix cHcTem BBOJI pacyeTHOI cXeMbI M MCXOIHBIX JJAHHBIX JUIsl BBIMOIHEHHS pacyeTa

METOJOM KOHCYHBIX
9JICMCHTOB

ILTOCKOM paMbl MECTOAOM KOHCYHLIX 3JICMCHTOB C IIOMOIIIBIO
BBIYHCIIUTEIILHOM porpamMMual. HpOBe,Z[eHI/Ie pacdycTa u aHaJiu3
TMOJIYYCHHBIX pPC3YJIbTATOB.

5.4. CamocTostenpHas pabota 00ydaromuxcs

Ne | HaumeHnoBanwue pasaena .
ConeprkaHne caMOCTOSITETFHON paboThI
pa3| IUCHHIUIMHBI H TEMBI
PacueTHas cxema 1 ee KWHEMaTHYECKHI aHAIN3
PacueTHere CXCMBI PacueTHas cxema coopykeHHs U ee 3JeMeHThl. KuHeMaTndeckuii ananms
1 COOpYKCHUH, X pacueTHbIX cxeMm. CTeneHs cBo60bl. HeoOX01uMoe U 10CTaTOuHOE
KWHEMAaTHYECKHI .
YCJIOBHE T€OMETPUYECKON HEN3MEHSIEMOCTH. V3ydeHne TeopeTHIecKoro
aHaJtn3 Marepuaa o TEME.
MHOTOMPOIETHbIE gaﬂaqa 1.1. Onpenenenue BHYTPEHHUX YCUIIMI B IIAPHUPHO-KOHCOJIBHOM
2 | mapuupno-KOHCONBHEIE | OATKE

Oanku

Kunematnueckuii aHanu3 3aJJaHHOM CHCTEMBI M TIOCTPOCHUE TTOATAXKHON




CXEMBI IapHUPHO-KOHCOIBbHOM Oanku. Onpeenenne peakiiy B CBI3SX OT
3aJJaHHOM HAarpy3Ku U IIPOBEPKA MPABUILHOCTH OIPEAEIEHUS OIMIOPHBIX
peaKuuii 1o yCJIOBUIO pABHOBECHS BCEU pacueTHOU cxemsl. [locTtpoenne
SMIOPHI OMEPEYHBIX CHIT U U3rH0arImux MoMeHToB. [IpoBepka
MPAaBUJIBHOCTHU MTOCTPOEHUS S0P BHYTPEHHUX ycunui. 3yuenue
TEOPETUYECKOr0 MaTepuaa 1o TeMe.

MHOFO,Z[I/ICKOBBIC
CTCPIKHCBBIC CUCTEMBI.

3anayva 1.2. Onpenenenue BHYTPEHHUX YCHIIMH B MHOTOJMCKOBOM pame
KunemaTuueckuii ananu3s 3a1aHHON CXeMbl pamMbl. OnpeieiieHue peakiui
B OIOPHBIX CBA3SX OT JCMCTBHUS 33IaHHOM HAarpy3Kku. PacKkpbITh

3 3aMKHYTBIH KOHTYP. IIoCcTpOUTh 3MI0pBI H3rHOAIOIINX MOMEHTOB,
TpexiuapHupHbIe pambl MONEPEUHBIX U MPOAOIBHBIX cUJ. [IpoBepka nMpaBUIIbHOCTH OCTPOCHUS
1 apKu SMIOP BHYTPEHHUX YCWJIHMH MO YCIOBUSIM PAaBHOBECHS y3JIOB PaMbl.
N3ydeHune TeopeTHYecKoro Marepuraa rno TeMe.
3anmava 1.3. Onpenenenue yCUINi B CTEPIKHAX 0aTOUHOMN (hepMbI
AHaIN3 TeOMETPUICCKON HEU3MEHSIEMOCTH 33JaHHON CXEMBbI (DepPMBI.
CTaTuyecku OripezesieHre OMOPHBIX PEAKIIUU U YCUITUN B CTEPIKHSX 3aJaHHBIX
4 | ompenmennMble IIOCKUE |TAHENICH,0T ACHCTBUS BEPTUKAIBHOM HArpy3ku. IIpoBepka npaBuibHOCTH
depmbI OTpEeIeTICHUS] YCHIIMM 110 YCIIOBUSM PAaBHOBECHSI BBIPE3aHHOTO Yy3J1a JTUO0
OTCEeYCHHOU YacTu (epMbl. M3ydeHne TeopeTHuecKkoro MaTepuaa mo
TEME.
3anayva 1.4. Pacder mapHUPHO-KOHCOJIBHON OaJIKM Ha MOJIBUXKHYIO
.HI/IHUI/II/I BIIMSTHUS Harpy3Ky
5 | PCaKiiu ¥ BHYTPCHHUX | [Tocrpoenne muamii BIUAHKS OHOM M3 OMOPHBIX PEAKINI H BHYTPEHHHX
yeunuit B Oankax u YCWJIMI B 33JJaHHOM CEYEHHH MHOTOMPOJIETHONU IAPHUPHO-KOHCOIbHOU
pamax Oanku. V3yueHne TeopeTHuecKoro MmaTepuana rno TeMe.
3anauva 1.4. Pacuer miapHUpHO-KOHCOJIHHON OalKi HA TIOJIBUKHYIO
Harpy3Ky
Onpenenenue peakuuii | HaxoxXaeHue M0 JIMHUSAM BIHSHUS BEIMYNH PEAKIUU U BHYTPEHHUX
6 ¥ BHYTPEHHUX yCUIMii |YCHJIMI OT 3aJaHHOI HETIOJBIKHOW HArPY3KH, a TAK)KEe MaKCHMAIIbHBIX 1
[0 JIMHUSM BIUSHUS | MUHUMAJbHBIX 3HAYEHUN PEaKUUU U BHYTPEHHUX YCUIIMI OT 3aIaHHOU
MOJIBIKHOM Harpy3KH (CUCTEMBI CBA3aHHBIX IPY30B). M3yueHue
TEOPETUUYECKOT0 MaTepuaia 1o TeMe.
JIMHVM BIMSHUS YCHIIHI [TocTpoenure TUHUMN BIUSHUS B IUNIOCKUX (hepMax
7 B CTEPKHAX IIOCKHX [TocTpoenure TUHUM BIUSHUS PEAKIMM U YCHIIMM B TUIOCKUX (pepmax.
depm N3ydenune TeopeTuyeckoro Marepuana rmno TeMe.
AHaMTHYECKOE OTpe/IeTICHUE TIEPEMEIICHUI B IIIAPHUPHO-CTEPIKHEBON
OCHOBHBIE IPUHITUIIBI | cucreme
g | TCOPEMEI CTPOUTEIRHON | Onpenenenne mepeMelneHnii B MApHUPHO-CTEPKHEBBIX CHCTEMAX TIPH
MeXaHuKn. DOPMYNA | yoperpyy cunoBoii Harpysku o Gopmyie Makcsenma-Mopa. M3ydere
Maxcpermna-Mopa |16 qnerpeckoro Mateprana mo Teme.
3anaua 1.5. Onpenenenue nepemMerieHuii B MHOTOJUCKOBOM pame
OnpeﬂeﬂeHHe OrnpezeneHre rTOpU30HTAIBHBIX U BEPTUKAIBHBIX IEPEMEIICHUI
g | MCPCMCIICHHH B 6am<vax OCHOBHBIX y3JI0B paCU€THOMN CXeMbl MHOTOJMCKOBOM pambl, paCCUMTAHHOU
1 paMax OT CUIOBON | g 3anannyio Harpysky B 3anade 1.2. TTocTpoenne nedopMUpOBaHHOM
Harpysku cxeMbl paMbl. M3ydeHne TeOpeTHUecKoro MaTepraia rno TemMe.
Onpenenenue Ornpezenenne nepeMeneHuid 0T TEMIEPATYPHOTO BO3ACHCTBUSA U OT
MEPEMEILICHUI OT OCaJIKH OIOp
10 TEMIIEPATYPHOTO Ornpezenenne nepeMenieHnid OT TEMIOBOIO BO3IEUCTBHS U OCAIKH OIOP.
BO3JEHUCTBUSA U OT N3ydeHune TeopeTHYecKoro Marepraa rno TeMe.
OCaJIKH OIOop
Craruuecku OcHOBHas cUCTeMa U KAHOHUYECKUE YPABHEHUSI METO/1a CUJI
13 HEoNpeIeTuMbIe Omnpenenenue CTENEHN CTaATUYECKON HeonpeaenEéHHoCcTH. Bribop

CHCTEMBI, MX CBOMCTBA.
HNnes meTona cun

OCHOBHOI CHUCTEMBI U COCTaBJIICHNE KaHOHMYSCKUX ypaBHCHI/Iﬁ METOJa




CHII. I/I3yquHe TCOPCTUUCCKOTO MaTCpHraJia 1o TCMC.

Pacuet craTnuecku
HEONPEICTUMBIX paM

3agayva 2.1. Pacuer miockoil CTaTUYECKU HEONMPEAESIMMON paMbl METOAOM
cuil. 3agada 2.2. OnpenesneHue nepeMenieHuid B CTaTHYECKU
HEONpPEeIeTUMON pame

14 METOJIOM CHJI Ha [Toctpoenue >mtop U3rudarOIIMX MOMEHTOB, IOMIEPEYHBIX U MPOI0JIBHBIX
JeHCTBHE CHIIOBOM CHWJI B CTATUYECKH HEOMPEIAeIMMOl paMe OT 3aJJaHHOW CHIIOBOI Harpy3KH.
Harpy3KH Omnpenenenus nepeMenieHuil B CTAaTUYECKU HEOIpeIeIMMON pame.
H3ydeHne TeopeTHuecKoro MmaTepuana rno TeMe.
3agayva 2.3. Pacuer cTaTUYECKH HEONPEACIMMON paMbl METOJAOM CHJI Ha
Pacyer pam meronom | CaIKy OTOp
15 | CWIHA TEMICPATYPHOC | ITocrpoenue smiop M3rHOAOIMX MOMEHTOB, OIEPEUHBIX H HPOIOIBHBIX
BOSACHCTBHC U OCALIKY | cypyp g craTHUeCKH HEONpeIeaNMOil paMe OT 0CaJKH onopsl. M3yuenue
orop TEOPETUUECKOr0 MaTepuana o Teme.
Pacuer craTudecku HeonpeaeIuMbIX (hepM U MPOCTPAHCTBEHHBIX pam
Pacuer cratnuecku METOAOM CHII.
16 |HeonpenenmmbIx depm u | OTpesiesieHre CTENeHn CTaTHIECKON HEONPeIeIMMOCTH bepm u
IPOCTPAHCTBEHHBIX paM | IPOCTPAHCTBCHHBIX PaM. BrI0O0Op OCHOBHO# CHCTEMBI U COCTABJICHUE
METOJIOM CHJI KaHOHUYECKHX ypaBHeHUI. OCOOCHHOCTH pacdera MPOCTPAHCTBEHHBIX
paM MeToaoM cuil. M3ydeHue TeopeTuyecKkoro Matepuasia mo TeMe.
3anmauva 3.1. Pacuer miiockoit paMbl METOJIOM MEpEMEIICHUN B
Pacuer pam Metomom KaHOHMYECKOH (popme
18 TIepeMeIeHNi Ha [TocTpoeHue >miop U3rudarOIIMX MOMEHTOB, TIOMIEPEYHBIX U MPOI0JIbHBIX
JeHCTBUE CHIIOBOM CWJI B KHHEMAaTUYECKU HEOIpeIeIMMON paMe, UCIOIb3Ys METOL
Harpy3KH nepeMenieHuit B kaHoHndeckoi popme. M3yueHne TeopeTnaeckoro
MaTepuaa 1o Teme.
[TocTpoeHue >miop BHYTPEHHUX YCUIIM B paMax Ha TeMIiepaTypHoe
Pacuer pam MCTOAOM | po3nieficTBHE M OCAIKY OTIOP
TICpeMCIICHNH Ha [TocTpoeHue >miop U3rudaroIMX MOMEHTOB, MOMIEPEYHBIX U MPOJI0JIbHBIX
19 TCMIICpaTypHOC CUJI B KHHEMAaTHYECKHU HEONPEASIMMBIX paMax METOJOM MepEeMEIEHUI Ha
BOSACHCTBUC M OCANKY | 13 venenne TeMIepaTypsl M Ha OcajKy onop. V3ydeHne TeopeTHdecKoro
orop Marepuaia o TeMe.
Pacuer nmpocTpaHCTBEHHBIX paM METOJOM MEPEMEIIEHUN
Yupouenus npu Iocr 6
pOEHUE MIOP U3rUOAIOITUX MOMEHTOB, MTOMEPEUYHBIX U MPOI0TBHBIX
o0 | Pactere paM METOAOM .y, o MIPOCTPAHCTBEHHOU pame METOJIOM TiepemenieHuit. Mzyuenue
nepemenennii. Pacuer TEOPETHUECKOT0 MaTepuasa mo TeMe.
MIPOCTPAHCTBEHHBIX paM
3anaya 3.2. Pacuer m10CKOM paMbl METO/IOM MEPEMEIICHUI B MaTPUUHOM
dbopme
OrnpeziesieHe YIIIOBbIX U TUHEHHBIX MTEPEMEIICHUN y3JI0B, a TAaKXKe
BHYTPEHHUX YCUJIMI B CTEP>KHSX 3aJaHHOU CXEMBI paMbl. C IIOMOIIBIO
MaTPUYHOTO METO/Ia TIepeMeIneHnid. Pacuer pamMbl BBIMOTHUTH MATPHUIHBIM
21 Marprnas popma _ | meTomom mepememennii B Berunciurensholi cpene Mathcad. IToyuennsie
METO/A HEPEMCIICHHH | hesyipTaTEl CPABHUTH C PE3yAbTaTAMH PACUETA PAMBI METOJIOM
nepeMenieHnit B kaHoHn4yeckoit popme (3agaua 3.1). Mcnonb3ys
HalJICHHbIE 3HAaY€HUSI BHYTPEHHUX YCWIMM U Y3JIOBBIX IIE€pEMEIICHUN,
MOCTPOUTH AMIOPHI YCUITUHN U 1eOPMUPOBAHHYIO CXeMY pambl. M3ydeHue
TEOPETHYECKOT0 MaTepuasa mo TeMe.
3agayva 3.3. Pacuer miIockoil paMbl METOJOM KOHEUYHBIX JIEMEHTOB
3ajaHne pacyeTHOM CXEMBI M MPOBEJICHNE pacyeTa INIOCKON paMbl
OcHoBel pacuera METOIOM KOHEUYHBIX 3JIEMEHTOB C TIOMOIIBIO BEIUUCIATEIBHON
29 CTCPIKHEBBIX CUCTEM | iporpamMMBbl. AHAIIU3 ONYYEHHBIX PE3YILTATOB M CPABHEHHE HX C

METOAO0M KOHCYHBIX
9JICMCHTOB

pe3ynbTaTaMu pacuera JaHHOW paMbl METOJIOM IEPEMEIICHUI B
KaHOHHYecKou (popme (3a1aua 3.1) u B MaTpuuHoi popme (3amada 3.2).
BriBoj 1 mipenicTaBieHHE Pe3yIbTaTOB paciyeTa paMbl B TpaduaeckoM




BUJIE (AMIOPBI yeuIui, neopMupoBaHHON cxeMbl). M3ydeHue
TEOPETHUUECKOr0 MaTepuasa mo Teme.

HNnesa cmemranuoro
Meroza. Beibop

PacdeT cTaTnuecku HEONpeAETMMBIX CUCTEM CMEIIaHHBIM METOIOM
AHanu3 cTerneHel CTaTHIeCKON 1 KHHEMAaTHIECKOW HEOMPEIeIUMOCTH
CHUCTEMBI B IICJIOM U e¢ YacTeil. BrIOOp palroHaaIbHOro METO1a pacuera.

23 | ocHoBHOl cucremb i | OCHOBHAs cucTeMa cMemanHoro Meroza. CocTaBleHHE KAHOHMYECKUX
KAHOHHYECKHE ypaBHEeHUU. Berancnenne ko3h(HUIMEeHTOB U CBOOOIHBIX YICHOB.
ypaBHEHHUS [TocTpoeHue pe3yJbTUPYIOLIEN S0Pl MOMEHTOB. M3yueHne
TEOPETUYECKOTO MaTEpPHaa 1o TEME.
IIpuMEeHEHHE CMEIIAHHOTO METOIA K PacyeTy IIIOCKUX U
IIPOCTPAHCTBEHHBIX PaM
Pacyer paM cMelanHbiM | BHIOOP OCHOBHO# CHCTEMBI CMEIIAHHOTO METO/IA HPH PACUETE IIOCKHX U
24 | meronom Ha neiicTBHe |POCTPAHCTBEHHBIX paM. COoCTaBiICHNE KAHOHHYECKUX YPABHCHHUIA.
CHJIOBOH HArPy3KH [TocTpoeHue pe3ynbTUPYIOMIUX AIOP U3rHOAIOIIUX MOMEHTOB,
TIONEPEUHBIX U IPOIOJIBHBIX CUIL. M3yueHne TeopeTHIecKoro MaTepuana
10 TEME.
CBOOOIHbIE U BBIHYXKIEHHBIE KOJNEOAHHS CHCTEM C OJHON CTEIEHBIO
CB0OOIHBIC U CBOOOIBI
BBIHY/K/ICHHBIE OCHOBHEBIE OHATHS IUHAMUKH cOOpYyxkeHuit. CBOOOAHbIE 1
27 | KkoneGanus cuctem ¢ | BBIHYKIEHHbIE KOJIEOAHUS CUCTEM C OJHOM CTENEHbI0 cBOOOABL. V3yuenue
OJTHOI CTEIIEHBIO TEOPETUYECKOTO MaTepuaa 1o TeMe. Pelenne 3a1a4 pacyera CHCTEM €
CBOGOIBI OJIHO# CTENEHBI0 CBOOOIBI Ha CBOOOIHEIE U BBIHYKIECHHBIE KOJNEOAHM.
3agaua 4.1. [lMHaMUYECKHI PACUET IUIOCKOM paMbl Ha BUOPALIMOHHYIO
HArpy3Ky
Onpenenenue Yucia cTeneHeil CBo6OIBI COCPENOTOUEHHBIX MACC
3aJlaHHON
pacueTHoit cxeMbl. Onpenenenne Ko3QQUIMEHTOB M COCTABICHHE
Crobonmbie 1 yPaBHEHHMS YaCTOT B YUCIEHHOM Bujie. Onpeienenre KOpHe 9aCTOTHOTO
BBIHY)XICHHBIC yPaBHEHHMs U NIPOBEPKA MPABUIILHOCTH €r0 pelieHus. Onpeenenue
28 KOIIEDAHHsA CHCTEM C | yacror it IepUOI0B CBOOOIHBIX Konebanuii. CocTaBieHHe B 00IIEM BHIE
HECKOIBPKUMH CHCTEMbI KAHOHMYECKHMX YPABHEHUM /171 ONIPEIEIIEHUS aMILTUTYIHBIX
CTEMEHAMU CBOOOMB | syayenyit HHEPLMOHHBIX CHIT IPHMEHHTENBHO K 3a71aHHON PACUETHOI
cxeme. Onpe/ieNnenne raBHbIX K03()HUIMEHTOB U CBOOOIHBIX YIEHEI
CHCTEMBI KAHOHMYECKUX yPaBHEHUM. 13 pellleHns CHCTEMBI ONPE/IENIUTh
AMIUIATY/IHbIE 3HAYEHHS HHEPLMOHHBIX CHJI. I10CTPOUTH TMHAMUYECKYIO
AMIOPY U3rMOAIOIINX MOMEHTOB.
Hcnonp30BaHie CHMMETPUH B 3a1a4aX JUHaMUKK. [IpuOmKeHHbIE
CrocoObI ONpEIENIeH s YaCTOT CBOOOIHBIX KOIeOaHuit
YTIpOIeHHs IpH Vcnonp30BaHie CHMMETPUM PACUETHON CXEMBI B 33/1a4aX JUHAMUKH.
29 PCIICHIN 3a a4 [TpuGIMKEHHBIE CIOCOOBI OIPENEIEHHS YaCTOT CBOOOIHBIX KOJNEOaHMIA.
AUHAMUKH Bpenroe Bo3/eiicTBIE BUOPALUMK M MEPHI TI0 €T0 CHUKECHHIO.
3y4eHne TeOpeTHIECKOrO MaTepuaia o teme. Pemenne 3amaq.
OcuoBHble oustus. | OcHOBHBIE TOHATHSI. CTaTHYECKUI CITOCOO pacdeTa Ha YCTOWYHUBOCTb.
Crarnueckuii meroy | CTaTmdeckuii cmocod pacyera Ha yCTOMYMBOCTS.
30 pacuera Ha I/I3y‘-IeHI/Ie TECOPCTUUCCKOTO MaT€pHralia 1o TeMe. OHpe}IeJ‘IeHHe
YCTOﬁqHBOCTB KpHTH‘IeCKOﬁ CHJIBI IJIs1 CUCTEM C O}IHOﬁ CTCIICHBIO CBO6OHBI.
3agayva 4.2. Pacuer mIoCcKoil paMbl HA YCTOWYUBOCTH METOJIOM
nepeMeIeHu
Pacuer pam Ha Br16op OCHOBHOIEI cUCTeMBI MeTo/1a iepemenieHuii. CocTaBieHUE }
31 | yeroitumBocts B hopme |YPABHEHHS ycToifunBocTH B o0mem Buje. ITocTpoeHne B 0CHOBHOI

METOJa HepeMeH_ICHI/Iﬁ

CHUCTEME JITIOPbI I/ISFI/I6aIOII_[I/IX MOMCHTOB OT CAMHUYHBIX CMeHIeHI/Iﬁ o
HaIpaBJICHHUAM BBCACHHBIX JOITOJTHUTEIBHBIX CBsI3CH. OHpC}IeHeHI/Ie
peaKI_[I/Iﬁ B AOIMOJHHUTCIBHBIX CBA34X OT 3aJaHHbIX CAMHUYHBIX CMCI_HCHI/Iﬁ




U pelIeHNe YPaBHEHUS YCTOWYMBOCTH MyTeM M0100pa HAMMEHBIIIETO
KPUTHYECKOTo napamerpa. OnpeieieHue KpUTUYECKUX CUJI U PACUETHBIE
JUTMHBI JIJIs1 BCEX CHKATBIX CTOEK PACUETHOM CXEMBbI

JAnHaMuIecKui u

OHpC,I[eJ'IeHI/IC KpHTquCKOﬁ CHJIBI DOHEPT€TUYECCKUM METOA0OM
I/ISYLIGHI/IC TEOPCTUUECCKOIO MaTE€pHralia 1o T€Me. Onpez[eneHI/Ie

30 SHEPreTUYECKUn €
METOJIbI pacyeTa Ha | KPHTUYECKHX CHII ISl CTEPXKHEH U NPOCTBIX PaM SHEPTeTUYECKUM
YCTOHYUBOCTh METOJIOM.
O6uue nonoxenusd. |OCHOBHBIC ypaBHEHUs M3rn0a TOHKUX TUIACTUH
33 Paspemaroniye JuddepeHnraibHOe ypaBHEHUE U3rM0a IIACTUHBI. 3aJaHue TPaHUYHbIX
ypaBHEHUS U3rnda ycnoBuid. M3ydeHue TeopeTuuecKoro MaTepralia 1o TeMe.
TOHKHX IIJIACTUH
3agaua 5.1. Pacuer n3rubaeMoi IIUTHI YUCIEHHBIMU METOLaMU
MeToapl TpUOIMKEHHOTO pemeHus TudhepeHITMaIbHOTO YpaBHEHUS
TloCTaHOBKU M METOLL | yary6a Pacuer rmiThi METOJ/IOM KOHEUHBIX Pa3HOCTEH Ha Pa3HbIX CETKaX.
34 | pewenns 3ana4 n3rnba [TocTpoenue rpagukoB CXOAUMOCTH PEIICHHS JIJIs Tporuda u
TTacTHH M3TUOAIOIUX MOMEHTOB B IUIMTE. BapualiioHHBIE METOIBI PEIICHUS 3a1a4
u3ru6a miaactul. MzydeHre TeopeTHuecKoro Marepuana rno TeMe.
3agaua 5.1. PacueTr n3rubaeMon IINTHI YUCIEHHBIMA METOTAMU
PacdeT miamThl METOIOM KOHEYHBIX 2JIEMEHTOB Ha Pa3HBIX CETKaX.
[Toctpoenue rpaKOB CXOTUMOCTH PEIICHUS ISl Iporuda u
35 Pacyer mumt mMeTon0M M3TUOAIOIUX MOMEHTOB B TutHTe. CpaBHUTEIIBHBIA aHATIU3 PE3YIIHTATOB,
KOHCHHBIX SNCMCHTOB | 176 1yyernsix MKP 1 MKD. BBIBO/IBI 110 IPUMEHEHHIO YHCICHHBIX
METOJIOB JIJIsl pacuera u3rudaeMoi imThl. 3ydeHne TeopeTH4ecKoro
MaTepHasa 1o TeMe.
OO0111e MoJIOKEHHS 0 pacdyeTe TOHKUX 00osouek. ledhopmaruu u ycunus
Obmue NONOKEHUA O | 5 ropenx oGoTOUKAX
pacHeTe TOHKUX OcHOBHBIE IOHATHS U onpeeneHus odonouek. Kiaccudukarms
36 obosouek. HacTHEIC | (61 ouex. Ornucanue nmoBepxHoct. KpuBosmHeliHas cuctemMa KOopAuHarT.
TCOPHH PACICTa TOHKHX | JTedopManiy U YCHIINS B TOHKHX 0007104Kax. CBSA3b HAPSHKSHUIH C
obormouex BHYTPEHHUMU yCHIHSIMH. YacTHBIE TEOPUHU pacueTa TOHKUX 000JIOYEK.
Pacuer Tonkux monorux | Pacuer o6onouek ¢ momompro [IBK "SCAD" miu "LIRA™
obonouek. O6mme [Tpumenenue [1BK mst pacuera o6onouek. Pacuernas cxema 00607104KH,
37 | cBeneHHUs O YUCIIEHHBIX |YPaBHEHHE MOBEPXHOCTH O0OOJIOUKH, TPAHUYHBIX ycioBuid. Harpyska u
METOJIaX pacyuera MpOBEICHUE pacyeTa. M3ydueHne TeopeTHuecKoro MaTepraa 1o TeMe.
00o0ouek
3amaua 5.2. PacueT mooroi 000JI0YKH METOIOM KOHEUHEIX DJIIEMEHTOB
Pacuer 06010uku MeTo10M KOHEUHBIX 31eMeHTOoB B [IBK "SCAD Office™
Ilpumenenue MeTona |y "JIupa-CAIIP" nns HECKONBKUX BapHaHTOB 3arpykenHus. Jlis
38 | KOHEUYHBIX IIEMEHTOB K

pacdeTy 00ooueK

HEBBITOJIHOTO 3arpyKE€HUs N300pa3uTh SMIOPHI MPOrHO0B, N3rHOAOIINX
MOMEHTOB U HOpMaJIbHBIX cuJl. BbIBO/IBI IO pacueTy o0osouku. M3yueHue
TEOPETUYECKOI0 MaTepHaa 1o TeMe.




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

[Iporpammoit JUCHUIUTMHBI MPETYCMOTPEHO MTPOBEICHHE JICKIIMOHHBIX 3aHSATHUM, HA KOTOPBIX JAeTCs
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTepUall, MPAKTHICCKUX U JIAOOPATOPHBIX 3aHATHH, MIPEAIOIararuux
3aKpEIUICHUE U3YUCHHOI0 MaTeprajia ¥ (OpMHPOBAHUE Y O0yUAIOIIMXCSI HEOOXOIUMBIX 3HAaHUH, YMEHHH U
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS JTUCHUILIMHBI SBJISCTCS CaMOCTOSITS/IbHAs 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 JIUCITUTIIINHEL;

- 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;

- MMOJITOTOBKA K MPOMEXKYTOUYHON aTTECTaIUU.

3aJ10roM YCIEITHOTO OCBOCHHUS AUCIUIUIMHBI SIBJIETCA 00513aTeIbHOE TTOCEIICHNUE JIEKIIMOHHBIX,
MPAKTUYECKHUX M JJAOOPATOPHBIX 3aHATHIA, TaK KaK IPOITYCK OJTHOTO (TeM 00JIee HeCKOIBKUX ) 3aHIATHN
MOYET OCJIOKHUTh OCBOCHHE pa3aeioB Kypca. Ha nmpakTryeckux 3aHATHUSIX MaTepHUall, U3J0KEHHbBINA 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 OpMBbI 00YUEHUS, @ TAKKE METOJAMUYECKUMHU YKA3aHUSIMU T10
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 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUall U IOMIOJHUTD €0 C y4ETOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTEpaTyphl;

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

- BBITIOJIHUTh MPAKTUYECKUE 3aJIaHUS B PAMKAX U3y4a€MOU TEMBI,

- IOJITOTOBUTH OTYETHI 1O BHIMOJIHEHHBIM JIA0OPATOPHBIM padoTaM;

- BBITIOJIHUTHh KOHTPOJIbHBIC 33/IaHUS B PAMKAX U3y4aeMOM TEMBI;

- BBIITOJTHUTH KOHTPOJIbHBIE pa0OTHI, IPETYCMOTPEHHBIC paboUeii MPOrpaMMOM TUCIIUILITNHEI;

- IOJITOTOBUTHLCS K MPOMEXKYTOUYHON aTTECTAIWH.

BrInosmHeHNI0 KOHTPOIIbHBIX (pacdeTHO-TpaduiecKuX) padoT JOHKHO HMPEIIeCTBOBATh H3yUEeHUE
COOTBETCTBYIOILIMX TEM TEOPETHYECKOI0 Kypca [0 MaTepuajiaM JIeKIUH, yaeOHUKaM, 3JIEKTPOHHBIM
pecypcam. [Ipexae uem HaUMHATH pENICHUE 3a]]a41, HEOOXO0JUMO BBIUEPTUThH B MaCIITA0E 3aJaHHYIO
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 PEIICHUsI, KOTOPBIE TUIAHUPYETCS TPUMEHUTH.
[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 OOIIENPUHATHIX 0003HAYCHUSIX, pACUETHHIE
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 HEOOXOAMMBIX CIydasX MaciTaboB JAJTUH U CUJL.

PacuetrHo-rpaduueckue paboThl JOMKHBI OBITH O(DOPMIIEHBI HA CTAHIAPTHBIX TUCTaX Oenoil Oymaru
dopmara A4 (210x297) ¢ cobmonennem 'OCT. Ha TuTynbHOM JUCTE 00s13aTENBHO YKA3bIBAIOTCS HOMEP U
HaUMEHOBaHUE Pa0OTHI, GaMIIUA U MHUIHAIBI cTyaeHTa u mudp. O6pasisl opopmIleHUs CTaHAAPTHBIX
JUCTOB JIaHbl B IPUIIOKEHUU K METONYECKUM yKazanusMm. OdopmiieHne padoT Ha JIUCTaX IPYroro
dbopMmaTa He JOImyCcCKaeTcsl.



Htorom n3yueHus TUCHIUTIIMHBI SIBJISETCS 3a4eT 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 aTTECTALHNIO 10 TPpadUKy CECCHHU, JTOJDKHBI JINKBUIUPOBATD 33]J0JDKEHHOCTH B
YCTAHOBJICHHOM ITOPSIIKE.

7. OuleHOYHbIe MAaTEPHAJIBI /ISl IPOBEAEHUA TEKYIEero KOHTPOJIsSl YCIeBAeMOCTH ¥ IIPOMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 JUCHUILINHE (MO1YJII0)
7.1. IlepeueHb KOMIETEHIINI C YKa3aHUEM ATaIloB X (OPMHUPOBAHUS B MPOIECCE OCBOCHHS TUCIIUTUIMHBI

KO,[[ 1 HAMMCHOBAHUC

Ne KonTtponupyemsie pa3iesbl JUCIUIIITHHBI HEJTHKATOpS KOHTPOIHPYeMOlt Bun onenounoro
/1 (Motyist) cpencTBa
KOMIIETEHIINH
PacueTHbIE CXEMBI COOPYXKEHUM, NX OIIK-1.2, OIIK-3.1, OIIK- | YcrHBIH onpoc,
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'
Oamku 3.1, OIIK-6.17, OIIK-11.1 .
KOHTPOJIbHON paboThl No
1 (3amava 1.1)
YcrHbIi onpoc,
MHOTOINCKOBEIE CTEPKHEBBIE CUCTEMEI OINK-1.2, OIIK-1.5, OIIK- | pemenue saza.
3 | pome i SEOBRE S DI ' 1.7, OIIK-3.1, OIIK-6.17, | Bbinonnenue
p PHHIP p p OIlK-11.1 KOHTPOJIbHOM paboThI No
1 (3amaua 1.2)
YcTHbli 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 .
KOHTPOJBbHON paboThI No
1 (3agaua 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 o
KOHTPOJIbHON paboThl No
1 (3amaua 1.4)
7 JIvHWY BIASIHUS YCHITUH B CTEPIKHSIX OINK-1.2, OTIK-1.6 YcTHBI omnpoc,
IJI0CKUX (hepM pelIeHue 3a1a4
8 cOTCi%ii?:;%nﬁlel?;;lII;IHTeg)I())eTAHna OIIK-1.2, OIIK-1.4, OIIK- | YcrHbI# onpoc,
p - POPMY 1.5, OIIK-1.7, OIIK-6.17 pelieHue 3aaau
Makcgeiuia-Mopa
YcTHBI onpoc,
Onpeieienne nepemenerii B Garkax u OITK-1.2, OTIK-6.17, OTIK- | PETICHHE SaAd.
d aMax OT CUJIOBOM Harpy3ku 1.7 Brimosmenne
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
ornop
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 METOOM CHJI

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 (3amava 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.
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. 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~
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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 PabOThI);

- 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 3asBICHHBIX 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 YCUIIHA 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. OnpenencHue nepemenieHnii B u3rndoaeMoix cuctemax. [locrpoenue neopMupoBaHHON CXEMBI.
20. OnpeaeneHue nmepeMenieHuid 0T TEMIIEPATYPHOTO BO3JECHCTBHUS U OT OCAIKH OTIOP.

6 cemectp. CTpoutesibHasi MEXaHHUKA, YaCTh 2

1. Kakne 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 cBOMCTBA 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 norepednsie cuiabl Q depes 3HadeHuss MoMeHTOB?  Kak onpenensiorces
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 ceo0oubie wieHbl AT mpu pacuere Ha Temnepatypy u AiO  1pu 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 ueM 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 KHHEMaTHYECKON HEONPEAeIMMOCTH MTPOCTPAHCTBEHHBIX 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 HazHaUeHHE?

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 CMEIIaHHOTO MeTojia? 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 Haxomstes koadduimeHTs! dii , rjj u cBobomubIe wieHbl AiF u RjF B cmemannom 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 nuHaMukd. Cternenb cBo0oabl Macc. CHCTEMBI ¢
pacrpeieleHHbIMUA U COCPEI0TOUYEHHBIMU MacCaMH.

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

4. CBoOOIHbIE 3aTyXaroMIMe KojaeOaHus yIpyro CUCTEMBI C OJTHOM CTENEeHbI0 CBOOOIb. Y paBHEHUE
3aryxammux konedanuii. JlorapupmMudeckuii 1eKpeMeHT 3aTyXaHHsl.

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

6. SIBncHUE pe3oHaHca. 3aBUCUMOCTh TUHAMHUYECKOr0 KO3 (UIIMEHTa B 00JIaCTH 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.
O06o0mIeHre Ha ciTyyali HECKOJIbKHX CTEIICHEH 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 KOJIEOaHUsI CUCTEMBI C OJTHOM CTENEHBIO CBOOOABI IPU HECOBIIAIEHUU
HalpaBJieHUs Koye0aHUI Macchl U HAaIIpaBJIEHUs! BUOpallMOHHON Harpy3ku. OnpeaeneHue THHaMUYeCKUX
YCUIIH.

11. BeiHyX/1€eHHbIE KOJI€OaHUs CUCTEMBI C IBYMs CTENIEHsIMH cB0001bl. KaHOHMYECKHe ypaBHEHUS
JUISL aMIUTUTY/ UHEPIIUOHHBIX 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
pacnpeneneHHbIME MaccaMu. [IpuHiune! 3ananust GopMbl KOJeOaHUH.

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

15. Bnusinue BUOpaliMOHHOM Harpy3ku Ha KOHCTPYKIIMH, 000PYJOBaHUE U OPraHU3M UEeJIOBEKa.
Mepbl 3alUTHl OT TUHAMUYECKUX BO3JICUCTBHUM.

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 (KpUTEpUH) PEIIeHUS
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. Ucrionp30BaHKE 3aMEHBI YIPYTUX YYAaCTKOB PACYETHOM CXEMBI YCIOBHBIMH YIIPYTUMH CBSI3SIMHU
MIPH OTIPEJICTICHUH KPUTHUECKOW CHITBI CTATHYECKUM CITIOCOOOM (TIpuMep).

21. 3agaua Diinepa 00 yCTOWYHUBOCTH IIEHTPATHHO-CKATOTO CTEP KHSI (OCHOBHBIE PE3YIIbTATHI).
PacuerHble mapameTpsl 33/1a4M ycToitunBocTy. Kputnueckuit mapamerp, pacueTHas JUIMHA U KO3 UITHEHT
IIPUBENICHUS.

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



CIIy4aeB 3aKPEIUICHUS IICHTPAIbHO-CKATOTO CTEPIKHS.

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

24. PemieHre ypaBHEHHUS YCTOMYUBOCTH C TIOMOIIBIO Ta0IUI cClieIUaIbHBIX (GyHKIHH. 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 Teopust u3ruoa miactuH. 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 u oOpaTHOM 3a1a4d N3ruda 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-pa3HOCTHBIN 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 TOJI0XKeHUs. JlocTonHCcTBa 1 HepocTatku 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. ITocnenoBaTenbHOCTH pacuyeTa METOJAOM 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 00010ukax. 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 ITOJI0T0M 0005109k, JleopManny 1 ypaBHEHUS paBHOBECHSI 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 pacdeTa 00osouek. OcobeHHocTH puMeHeHnss MKD k pacuety
000JI04eK.

7.4.2. IlpakTuyeckue 3afaHus s MPOBEICHHSI TPOMEKYTOUHOM aTTeCTalMy 00yJaroIuXxcs

TecroBbie 3a1anus (1715 IPOBEPKU CHOPMUPOBAHHOCTH MHIAUKATOPA TOCTHIKEHUN KOMIIETEHLIUM:
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 IMOC 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 KypCcOBO 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 NESTEIbHOCTH, XapaKTePU3YIOIIKe dTambl ((OPMHUPOBAHHS 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 KOHTPOJISL yCIIEBAEMOCTH M MPOMEKYTOYHOH aTTeCTaIlluU 00yJarOIIHXCS.

[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 HOPMUPOBAHMS KOMITETSHIIUN MTPU IPOBEICHUH 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 pabOT COMIACHO YTBEPKICHHBIM METOMYCCKUM yYKa3aHHSIM.

(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 IIIAPHUPHO-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 MHOTOJTMCKOBOW 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 cTaTU4ECKH HEONPEIETUMOI paMbl METOIOM CHJI Ha OCaJIKy OTIOp.
KonTponbnas padota Ne 3. "PacueT cratnyecku HeonpeaeaInMon paMbl METOJIOM MepeMeneHui".
3anayga 3.1. Pacder miockoi paMbl METOOM NIEpEeMEIIeHHI B KaHOHUYECKOM popme.

3anaya 3.2. Pacyer miockoi paMbl METOJOM MEpeMEIIeHII B MATPUYHOMN (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. JluHaMuyecKuil pacyeT MI0CKOW pamMbl 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 DJIEMEHTOB.

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 MPOCTaBISAETCS MO pe3ysibTaTaM ClIaud dK3aMEHa B SK3aMEHAIIMOHHYIO ceccuto. B



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

COOTBETCTBYIOIIIEE COJIEPIKAHUIO0 (DOPMHUPYEMBIX KOMITETECHITUH.

DK3aMeH NMPOBOAUTCS B yCTHOU (hopme. Ha moaAroToBKy 110 3K3aMEHAIMOHHOMY OMIIETY OTBOJIUTCS

60 MuH.

[Tpumeps! pakTUYeCKUX 3a1anuii mpuBeaeHbl B pazaene ®OC/ [IpakTruueckue 3a1anus s
MIPOBEJICHUS ITPOMEKYTOUHOM ATTECTALUH.
[lepeuyenp TeopeTnyecKux BOpocoB npusezeH B paznene @OC/ Teoperuyeckre BONPOCH AT
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 TEOPHH, 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 HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJTHUI
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
JIOTIOTHATEITBHBIX

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 METOAMKHU
BBIITOJTHEHUS 3aJaHUN.
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 KOMHGTGHHHFI, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

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

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS 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 «HEYIO0BIIETBOPUTEIHHOY/ «HE 3aUTEHO» BBICTABIIACTCS, €CIU CpeiHee apu(hMETHISCKOE
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTEIBHOMN JIUTEPATYPHI, HEOOXOIUMOM ISl OCBOCHHUS AUCIIUITITUHBI

(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 miactul u obonodek, 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:

Opaiit, 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 Mmexanuka, CaHKT-

[TetepOypr: Jlans, 2022

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

JlomoJHUTENbLHAA JJUTEPATYPA




1 MacnennukoB A. M., HayanbHblil Kypc CTPOUTEIbHON MEXaHUKHU 682
crepkHeBbIX cucteM, CII0.: [Ipocnext Hayku, 2009
MacnennukoB A. M., OCHOBbI ITMHAMUKU U YCTOWYUBOCTH CTEPIKHEBBIX
2 226
cucteM, M., 2000
Y4eOHO-MeTOAMYECKAs JIUTEPATYPA
1 |JlykameBuy A. A., Jlykamesuu H. K., Ctpoutenbnas mexanuka, CII6., 2018 http://n_tb.spbgasu.ru/
elib/00895/
2 |KooGenes E. A., MacnennukoB H. A., Ctpoutenpaas mexanuka, CI16., 2018 19

OOyuaromuecs U3 ynciia HBAIHI0B U Ul ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX

3I0POBBSI.

8.2. IlepedeHp pecypcoB HHPOPMALMOHHO-TSICKOMMYHHKAIIMOHHOM ceTH « AHTEepHET», HEOOXOAMMBIX ISt

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

Haumenoanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

"CtpouTenbHas MEXaHUKA, 4acThb 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 pacuera IIacTHH U 000J109€K'": IJICKTPOHHBINA 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. [lepeueHb cOBpeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U UH(OPMAIIMOHHBIX 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 yueOHO-METOIUYECKOM 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 pacmpocTpaHeHus
(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 OCHAICHHOCTH YY€OHBIX ayJUTOPUN 1 TOMEIICHUH JIJI1 CAMOCTOSITEIIbBHOW PaOOThI

HaumenoBanue yueOHBIX ayIUTOPUH U
NOMEILEHUN 17151 CAMOCTOATEIbHOU paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeAcTBaMu 00y4YeHuUs

59. YueOHble ayAUTOPHUH ISl IPOBEACHUS
MPaKTUYECKHUX 3aHITHI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
PYIIOBBIX U MHIUBUAYATbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON
aTTecTaluu

YueOHast ayTuTOpus I TPOBEICHUS MPAKTUICCKUX
3aHATUH, KYpPCOBOTO IMTPOCKTUPOBAHUS (BBITIOJIHEHHUS
KYPCOBBIX paboT), TPYIIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTAIIMH, TEKYILIETO KOHTPOJIS U
MPOMEXKYTOUHON aTTECTAIUU — 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,
noakIoueHue Kk komnbrotepHoi cetn CIIOIACY,
BBIX0J1 B IHTEpHeT.

59. Ilomerienus Uit CaMOCTOSITENbHON pabOThI

[Tomernienue a1t CaMOCTOSTENHHOM pabOThHI
(unTanbHbBIN 321 Oubmuorekw, aya. 217): [1K-23 mr., B
T.4. 1 .- [IK anst s ¢ OB3 (cuctemuslii 670K,
MOHMTOP, KJIABUATypa, MbIIIIb) C TOJKIIOUYEHHUEM K
cet «HTEepHET» 1 o0ecreyeHneM J0CTyma B
ANIEKTPOHHYIO MHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOGI'ACY.




59. MexxkadenpanpHas 1adbopaTopus:
Cexknus A

2-s1 Kpacnoapmetickas yi. n1.4

Aya. Ne 40, Ne 15, Ne 226

IM'mopaBnuueckas mammna 30tc; McnibitaTensHas
mamuHa 140tc; [Ipecc runpaBnuyeckuid 50tc;
Mamuna ucneitarensas S0tc; [pecc
ruapaBinnueckuii S00Tc; YHUBEpcalibHask HAMOJbHAS
UCIBITaTeIbHAS SJICKTPOMEXaHUYECKasi MallIUHA 10
100 kH; YHuBepcanbHas HaCTOJIbHAs UCIbITATEIbHAS
aJeKTpoMexaHudeckas Mamusa a0 10 xH;
YHuBepcalibHas HaCTOJIbHAs UCTIBITATENbHAS
aJeKTpoMexaHndeckas MamurHa 10 SOxkH;
YHuBepcanpHas 3JIeKTpOMEXaHNYeCcKast
ucneiTarenbHas wmamuHa 600kH; Cepso-
rUApaBiInyeckas ucnbitareabHas cucreMa UTM Ha
100xH; CepBoruapaBinuueckasi BBICOKOYaCTOTHAs
ucneITarenpHas cucremMa MaKron na 25kxH;
CepBorupaBnuyeckas UCTIBITATEIbHAS CHCTEMA -
Magnum - 2000xH; A1220 MONOLITH
yIABTPa3BYKOBOM JeEKTOCKOI JJIsl KOHTPOJISl OETOHA,
JleTeKkTop cTep KHEW apMaTyphl U OIpeeieHne
TOJIIIMHBI 3aITUTHOTO CJI0s1; MOJOTOK JUIS UCIIBITAHUN
6erona SilverSchmidt PC; IIpuGop a1s onpeaencHus
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 3J1eMeHTOB" X-
MET 8000 Expert

Z[J'ISI HWHBAJIWJIO0B U JIMII C OB3 obecneunBarTCs CIICIHIMAJIBHBIC YCIIOBHA IJIA IMOJIYUCHHA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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