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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

LenasmMu OCBOCHUS

IUCHUTINHEI

SBISIIOTCSL  IPUOOpETEeHne

3HAaHUH OCHOBHBIX IOJIOXKEHUU

CTPOMTEJILHOM MEXaHUKH W YMEHHE HCIIOJIb30BATh JTH 3HAHUS Ha IPAKTHUKE; MPEICTABICHUE O PACUETHBIX
CcXeMaxX KOHCTPYKIUI U COOPYKEHUH U UX aHAIIN3€; OBJIAJICHUE METONAMU PacuyeTa CTPOUTEIbHBIX KOHCTPYKIIUI
Ha IIPOYHOCTb, JKECTKOCTh U YCTOMYUBOCTD IIPHU CTATUYECKUX U JUHAMUYECKUX BO3JCHCTBUSIX.

3ajavyaMyd JUCUUIUIMHBL SIBJIAFOTCS. M3YYEHHE OCHOBHBIX IIOJIO)KEHUH CTPOMUTENIBHOM MEXaHMKH,
3aKOHOMEPHOCTEH J1e()OPMHPOBAHUS PACUETHBIX CXEM 3JaHW M COOPYKEHHH TpU CTaTUYECKHX U
JUHAMHAYECKHX BO3JCHCTBUSAX; MOJYYEHUE 3HAHUI OCHOBHBIX METOJOB pacyeTa KOHCTPYKUUN HA IPOYHOCTb,
KECTKOCTb U YCTOWYHMBOCTH;, OBJAJCHHE HABBIKAMU IPOCKTHPOBAHUS KOHCTPYKIHH, CBA3aHHBIX C BHIOOPOM
pacyeTHOM CXEMbl, pacuye€TOM BHYTPEHHUX YCWIMM W IMEPEMELIECHUN, AHAJIW30M U OLEHKOW IOJIYy4EHHBIX

pE3YJILTATOB.

2. IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMs] O AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM I

Ko n HaumeHoBanue
KOMIIETEHIINU

Ko n nHaumenoBaunue
WHJIMKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00ydeHUs 110
JUCLHUIUIMHE, 00eCIIeUnBaloINe JOCTHKEHHE
IUTAaHUPYEMBIX pe3yibTaToB ocBoeHust OIIOI1

OIIK-1 Cnocoben pemartb

MIPUKJIATHBIC 3a/1auun
CTPOUTEIBHOMN oTpacJiu,
HCIIONB3Ys TEOPHIO u

MeTOAbl (PyHIaMEHTAIbHBIX
HayK

OIIK-1.2 IIpeacrasnseT 6a30BbIC

st pohecCHoHaNBHOU  chepbl
¢busnueckue HPOLIECCHI
(stBIEHUS) B BHJIE
MaTeMaTH4eCKOro(Hx)
ypaBHeHUs(11), 000CHOBaHUE
TPAaHUYHBIX W HayaJbHBIX
YCIOBUM

3HaeT

MIPUHLIMIIBI u METOJbI onpeneneHus
BHYTPEHHUX YCUIIHNH, HANPSKEHU N u
MEPEMEIICHU B  CTEPKHEBBIX  CHUCTEMaX,
IUTACTUHAX U 000JI0YKaX.

yMmeeT

paccuMThIBaTh ~ YCWIHS,  HAmpsDKEHUs U
MEPEMEILICHUSI B PACUECTHBIX CXEMaX 3JaHUW U
COOPYKEHUI npu CTaTUYECKUX u
JTMHAMUYECKUX BO3JAECHCTBUSX.

BJIajleeT

pacuera yCWiInH, HAPSOKEHUN U IEpEMEILCHU I
B CTEPKHEBBIX CHCTEMax, IUIACTUHAX U

O6OJ'IO‘IKaX, B TOM 4YHUCIEC C MIPUMCHCHHUEM
IMPOrpaMMHO-BBIYHUCIUTCIILHBIX CPCACTB.

OIIK-1 Cnocoben pemartb

MIPUKJIaIHbIE 3ajauu
CTPOMUTEIBLHOU oTpaciu,
UCIONIB3YS ~ TEOpUI0 U

MeTOAbl (PYyHIaMEHTAIbHBIX
HayK

OIIK-1.3 OcymecTBasieT BbIOOp
(GyH1aMeHTaJIbHBIX 3aKOHOB,
OIMCHIBAIOLINX M3y4aeMbIii
IpoLecc WIM  SIBICHHE, JUIS
peleHus 3aj1a4
npogecCuoHAIbHON
JESATEIBHOCTH

3HaeT

oOmue dbyHIaMEHTaIbHBIE  3aKOHBI 0
HaANPSOKEHHO-IeOPMUPOBAHHOM  COCTOSIHUU
CTPOUTEIILHBIX KOHCTPYKIIMH U UX DJIEMEHTOB.
ymeer

CTPOUTH MAaTEMaTHYCCKHE MOJICITH (DPU3MICCKUX
SBIGHUA Ha  OCHOBE  (hyHIaMEHTAIbHBIX
3aKOHOB MEXaHUKH U (DU3HUKH.

BJIajJieeT

ONMCAHUS  HANPSHKEHHO-Ie(OPMUPOBAHHOTO
COCTOSIHUSI CTPOUTENBHBIX KOHCTPYKIMH C
MIpUMEHEHHEM (yHIaMEHTATbHBIX 3aKOHOB.




OIIK-1 Cmocoben pematb

IIPUKJIAIHBIE 3aa4u
CTPOUTEIILHON OTpAaciIy,
UCIOJIB3YSl  TEOPHIO u

MeTOJIbl  (PyHIaMEHTaThHBIX
HayK

OIIK-1.4 Pemiaer uHXEHEpPHBIE

3aauu c IPUMEHEHHUEM
MaTeMaTH4eCKOTo amnmapara
BEKTOPHOM anreopswl,

AHAJIMTUYECKON T€OMETPUHU

3HaeT

(u3uKO-MaTeMaTHUECKHE IIOCTaHOBKH
OCHOBHBIX 3aJa4 CTPOUTEJIIbHON MEXaHUKH,
MPUHLHUIIBI  COCTABJIEHHUS PACUETHBIX CXEM
CTPOMUTENBHBIX KOHCTPYKLMH, BUIbI TPAHUYHBIX
Y HAYaJIbHBIX YCIOBUMI

ymeer

CTaBUTh  3aJadyy pacyera KOHCTPYKLUH,
3a/1aBaTh FPAaHUYHbBIC U HAYAJIbHBIC YCIIOBUSI.
BJIajeeT

peanu3auuu (bu3MKO-MaTeMaTUYECKOM
IIOCTAHOBKM 33Jla4d C YYE€TOM TI'PAHUYHBIX U
Ha4yaJIbHBIX YCJIOBUU B paMKaX HCIIOJIb3YEMOIO
METO/]Ia pacuera.

OIIK-1 Cmocoben pemath

MPUKJIAHBIC 3a/1auun
CTPOUTENHHOM oTpaciiu,
UCIIONB3Ysl  TEOPUIO u

MeTOAbl (PyHIaMEHTAIbHBIX
HayK

OIIK-1.5 Pemaer ypaBHEHUS,
OMUCHIBAIOLINE OCHOBHBIE
busnueckue MPOLIECCHI, c
MIPUMEHEHUEM METO/I0B
TUHEHON anreopsl u
MaTeMaTHUYECKOIo aHaJIn3a

3HaeT

OCHOBHBIE (dyHIaMeHTaIbHbIE 3aKOHBI
MEXaHUKH JehOpMUPYEMOr0 TBEPAOTrO Tela
IPUMEHUTEIBHO K  pacyeTy  CTEP/KHEBBIX
CUCTEM, TJIACTUH U 000JI0YEK.

yMmeer

CTPOUTH MaTeMaTHYECKHE MO (PU3NUIECKUX
SABIICHM Ha  OCHOBE  (PyHAAMEHTAIBHBIX
3aKOHOB MEXAHUKHU U (PU3UKH.

BJIajleeT

IPUMEHEHNUs  METOJOB  MaTeMaTU4YECKOIO
aHaJIM3a M YUCIECHHOTO MOJEIMPOBAHUS s
peuieHus 3a1a4 CTPOUTEIbHOM MEXaHUKH.

OIIK-1 Cnocoben pemats|OIIK-1.8 IIpoBoauT oOlIEHKY|3HaeT
MIPUKJIaIHBIE 3a/la4uM|pe3yIbTaTOB MaTEeMaTH4E€CKOTO|MpUHIUIIBI u METO/IbI MOCTPOEHUS
CTPOUTETHHOMN OTpacyu,|MOACIUPOBaHUA, (OPMYITUPYET|MATEMATHUYECKUX MOJICIICH.
UCIIONB3Ysl  TEOPHIO U |OpesIoxKeHNs nolymeetr
MeToAbl (hyHIaMEHTaTbHBIX |MCIIOJIb30BAHUIO MIPOU3BOIUTH OIICHKY pe3yIbTaTOB
HayK MaTEeMaTHYeCKOH MOJAENH JIsl|MaTeMaTUYeCKOTO MOIETUPOBAHUS.
perieHus 3a/a4|BJaageer
npodeccnoHanbHOM aHaiM3a  pe3yJbTaToB MaTeMaTHUYECKOTO
NEeSATEIbHOCTH MOJICTTHPOBAHUS B IPAKTHUECKOM IIJIaHE.
OIIK-11 Cnoco6en|OIIK-11.1 ®opmynupyeT nenu u|3HaeT
OCYILIECTBIATh IMOCTAHOBKY|3aJaul UCCIIETOBaHUM METOAbl TIOCTAHOBKM 3a/lad M TPOBEICHUS
u perieHue Hay4HO- UCCJIEI0BAHUI.
TEXHUYECKUX 3a/1a4 ymeer
CTPOUTETBHOMN oTpaciu, CaMOCTOSITENILHO CTaBUTH 33/1a4U UCCIICIOBAHUS
BBITIOJTHSATH B oOpacth pacueTra KOHCTPYKIIMA W HX
AKCIIEPUMEHTAIBLHBIC 3JIEMEHTOB.
UCCIIETOBaHUS u BJIajeeT
MaTeMaTU4eCKoe MPOBEACHUS uccae0BaHUN
MOJIEJTMPOBAHUE, HaIpsDKEHHO-1e(OPMUPOBAHHOTO  COCTOSTHUS
aHAIIM3UPOBATh ux KOHCTPYKIUUU 3[JaHUS U COOPYKEHUI.
pe3yabTaThl, OCYIIECTBIATH

OpraHu3alril0 BbIIIOJIHCHUA
HAay4YHBIX I/ICCHe}IOBaHI/Iﬁ




OIIK-11 Cnocoben
OCYILIECTBIATh TOCTAaHOBKY
u pelieHue Hay4yHO-
TEXHUYECKUX 3a1a4
CTPOUTEIILHON OTpaciIy,
BBITIOJIHATH
9KCIIEPUMEHTAIIbHBIE
UCCIIEIOBaHMS "
MaTeMaTHYECKOe
MOZCIIMPOBAHHUE,
aHaJIN3UPOBATh ux
pe3yJIbTaThl, OCYIIECTBIATH

OpraHu3aluilO BbBIITOJHCHHA
Hay4YHBIX I/ICCJICIIOBaHI/IfI

OIIK-11.3
MaTeMaTHYECKYIO
HCCIIEyeMOT O
(sBneHUSA) W©

Cosnmaer
MOJENb
mporecca

obOpabaTsiBacT

pe3yabTaThl UCCIIEOBAHUS

3HaeT

OCHOBHbBIE MPUHIUIIBI TOCTPOEHUS (PU3NUECKUX
A MaTeMaTHYECKUX MOJEIEH CTPOUTEIIHLHON
MEXaHUKH CTEPKHEBBIX CUCTEM.

ymeet
COCTaBJIATH  KOMIIBIOTEPHBIC ~ MOJETH  JUIS
pacdeTos c UCIIOJIb30BAHUEM

MIPOTrPaMMHO-BBIYHCIUTEIBHBIX CPEIICTB.
BJIAJIeeT

MeToaMu  (DOPMHUPOBAHHSI MATEMaTHYECCKUX
MOJIeNIeld CTEP)KHEBBIX CHCTEM U METOJaMu
HCCICIOBAHUS STHX MOJICIICH.

OIIK-11 Criocoben
OCYLIECTBIATh ITOCTAHOBKY
u pelieHue Hay4yHO-
TEXHUYECKUX 3aj1a4
CTPOUTEIILHON oTpaciu,
BBINOJIHATh
OKCIICPUMCHTAJIbHBIC
HCCIIE/I0BaHUS u
MaTeMaTH4eCcKoe
MO/JICJINPOBAHHE,
aHaJIM3UPOBATh 179
pe3yabTaThl, OCYLIECTBIATh

OpraHmu3alrio BbIIIOJIHCHUA
HAayYHBbIX I/ICCJ'IeI[OBaHI/Iﬁ

OIIK-11.6 amnuiaer
Pe3yJIbTAThI IPOBEAEHHOTO
HUCCIIEOBAHUS

3HaeT

OCHOBHBIC IMPUHIUIIBI IMOCTPOCHHA
MaTEMAaTHYCCKUX MOIIGJICfI IMPUMCHUTCIIBHO K
3aJadyaM CTpOI/ITeJIBHOI;’I MCXaHHKH.

ymeer
COCTaBJIATh ~MaT€MaTUYECKHUE MOJENIH  JUIs
pelieHrs 3ajad  CTPOMUTEIBHOW MEXaHUKH

CTEPKHEBBIX CUCTEM, TUTACTUH U 000JIOUEK.
BJIajeeT

aHallu3a M HCCIENOBAaHUSA MaTeMaTHYeCKHX
MoJiene Ui 3aJa4 CTPOUTENIbHON MEXaHUKU
CTEPKHEBBIX CUCTEM, IUTACTUH U 00O0JIOUEK.

OIIK-3 Cnocoben
NIPUHUMATh  pEUIeHUus B
npodeccnoHanbHOM
JACATCIIbHOCTH, HCIIOJIb3YA
TEOPETHUYECKHE OCHOBBI,
HOPMAaTHUBHO-TIPABOBYIO
0a3y, MPaKTUYECKUH OIBIT
KalmnuTaJIbHOI'O
CTPOUTENIbCTBA, a TaKXKe
3HaHUS O COBPEMEHHOM
YPOBHE €T0 pa3BUTHS

OIIK-3.1 OmnuceiBaeT OCHOBHBIE

00

CBEICHUS

o0BeKTaxX W™

nporeccax NpodeccuoHaIbHON

JeSATSIIbHOCTH
HCIOJIb30BaHUS
npogecCuoHAIbHON
TEPMHUHOJIOTUU

TIOCPE/ICTBOM

3HaeT

MpoeCCHOHANTBHYIO TEPMUHOJIOTHIO B 00J1aCTH
CTPOMTENIBCTBA; OCHOBHBIE KOHCTPYKTHBHBIE
CXeMbl 3JaHHA W  COOPYKCHUH,  THIIBI
CTPOUTENBHBIX KOHCTPYKIIHMI, BUJbI U CBOMCTBA
CTPOMUTENbHBIX MaTEPHUAJIOB; OCHOBHBIE METObI
pacueTa CTpOUTENIBHBIX KOHCTPYKIIHIA.

ymeer

BBINIOJIHATh OMHCAHUE KOHCTPYKTHUBHBIX CXEM
34aHUNA U COOPYKEHUU, OTIAEIbHBIX AJIEMEHTOB

KOHCTPYKIUH, CBONCTB CTPOUTEIBHBIX
MaTepHuaoB.

BJIajIeeT

ONMCaHUsl KOHCTPYKTHBHBIX CX€M, THIIOB
KOHCTPYKTUBHBIX JJIEMEHTOB, CBONCTB
CTPOMTENbHBIX  MaTepualoB; BbIOOpa U

ONMCAHUS HCIIOIB3YEMBIX METOJOB pacuera
KOHCTPYKLIHM.




OIIK-6 Crniocoben
OCYILIECTBIISTh u
OpPraHU30BBIBATH

pa3paboTKy MIPOCKTOB
30aHUM U COOPYKECHUH ¢
y4eTOM  3KOHOMHUYECKUX,
9KOJIOTMUYECKUX u

COIMANILHBIX TPEOOBAaHUU U
TpeOoBaHU OE30MaCHOCTH,

criocobeH BBITIOJIHSATh
TEXHUKO-  3KOHOMHUYECKOE
00OCHOBaHHE  MPOEKTHBIX
peleHuit 3TaHUN u
COOPYKEHHUI, OCYILIECTBIATD
TEXHUYECKYI0  JIKCHEPTU3Y
IIPOEKTOB U aBTOPCKUHU

HaJ30p 3a UX CO6J'IIOI[€HI/IGM

OIIK-6.11 IIpoBomuT OLIEHKY
MPOYHOCTH, JKECTKOCTH u
YCTOMYUBOCTH 3JIEMEHTA
CTPOUTEIBHBIX KOHCTPYKLUH, B
T.4. c HCIIOJIB30BaHUEM
MIPUKJIATHOTO IPOrpaMMHOTO
obecrieyeHus

3HaeT

OCHOBHBIE METOJbl OINpEACTCHUS YCHIUH WU
HepeMELICHUM B pacueTHBIX cxemax
CTPOUTENIbHBIX KOHCTPYKUUN; MPUHLHUIBI U
CHocoOBl pacyera 3JIEMEHTOB KOHCTPYKIMHA Ha
MPOYHOCTH, KECTKOCTh U YCTOMUNBOCTD.

ymeer
paccuMThIBaTh YCWJINMSA U IE€PEMELICHUs B
pacyeTHbIX cxemax CTPOUTEINIBHBIX

KOHCTPYKLUI; COCTaBJIATh M MCIIOJIb30BAaTh B
MH)XCHEPHBIX pacyeTax yCIOBUS IPOYHOCTH,
JKECTKOCTH W YCTOMYMBOCTHU IIPU PA3IUYHBIX
BHJAX HanpsKeHHO-1e(OPMUPOBAHHOTO
COCTOSIHUS DJIEMEHTOB KOHCTPYKLIUM.

BJIaJeeT

BBIIIOJIHEHUS ~ pacyeTOB  Ha  MPOYHOCTb,
JKECTKOCTb U YCTOMYMBOCTb  DJIEMEHTOB
CTPOUTEIIBHBIX KOHCTPYKIMM, B TOM 4HCIIE C
IIPUMEHEHUEM COBPEMEHHBIX
IIPOrPaMMHO-BBIYUCIUTENBHBIX KOMIUIEKCOB.

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKType 00pa3oBaTe/IbHO POrpaMMBbl
Jannass mucuumuinHa (Moaynb) BKIoueHa B bnox «/lucumnmunsl, moxynn» b1.0.15.04 ocHoBHOI

npodeccnoHanbHOM  00pa3oBaTENbHON MPOrPAMMBI

08.05.01

CTpOI/ITeJ'ILCTBO YHHKAJIbHBIX BﬂaHHﬁ n

COOPY>KEHMI M OTHOCHUTCS K 00s13aTeIbHOM YacTH yueOHOTO TJIaHa.

Ne Tpeiects R — Kon n HanMeHOBaHUE UHAMKATOPA
n/n pea YIOUHE JHcH JOCTH)KEHUST KOMITETCHIIUN
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK
1 |[BrIcmas maTeMaTHKa -1.6, OIIK-1.7, OIIK-1.8, OIIK-11.4,
YK-1.5, YK-1.6
2 Conporusnenne wmatepuanoB. OcHoBbl Teopun ympyroctu u|OIIK-1.2, OIIK-1.3, OIIK-1.5, OIIK
IJIACTUYHOCTH -3.1, OIIK-6.11, OIIK-11.1, OIIK- 11.3
3 |Teopernueckas MeXaHHKA OIIK-11.1, OIIK-11.2, OIIK-11.3
4 |UmxenepHas rpapuka OIIK-3.7, OIIK-4.6
5 |HUudopManmoHHbIE TEXHOIOTUN OIK-2.1, OIIK-2.2, OTK-2.3, VK-
1.1, VK-1.2, YK-1.6
6 |KommbrorepHas rpaduka OIIK-2.2, OIIK-4.6, OITK-6.6
7 |Duznka OIIK-1.1, OIIK-1.2, OIIK-1.3, YK- 1.1
8 [Crpourensubie matepuaisl. Yacts 1 OIIK-3.4, OIIK-3.12




Bricmas maremaTuka

3HaTh (DyHIAMEHTAIbHBIE OCHOBBI BBICIICH MaTeMaTHKH, JTUHEHHOW anreOpbl, MaTeMaTUYECKOTO
aHaJIN3a;

3HaTh METOABl pemieHus AudGepeHINaTbHbIX ypaBHEHUNH U CHUCTEM JIMHEHHBIX anredpandecKux
YpaBHEHUH;

BJIQJICTh HABBIKAMH PEIICHUS CUCTEM JIMHEHHBIX alnreOpandecKux ypaBHEHUH, nuddepeHnuaibHoro u
WHTETPAIbHOTO UCYUCIICHUSI.

Conpotusienue matepuanoB. OCHOBBI TEOPUH YIIPYTOCTH U TIIACTUYHOCTH

3HAaTh IPUHIUIBI 1 METO/IbI PacyeTa OTAECIbHBIX 3JIEMEHTOB KOHCTPYKLUN HA IPOYHOCTb, )KECTKOCTh U
YCTOMYUBOCTD;

3HaTh OCHOBHBIE TIOJIOKEHU S, IPUHLUIIBI U METO/bI PEILIEHUS 33/1a4 TEOPUH YIPYTOCTH U IIIaCTUYHOCTH;

YMETh ONPEIENSTh YCUIUS U AeOopMaliii OT BHEITHUX BO3JICHCTBUH B IIPOCTHIX PACUETHBIX CXEMaX;

BJIQJIETh HABBIKAMHU HMCIOJIb30BAaHUSI METOJIOB COIPOTUBIICHUS MATEPHAIIOB U TEOPUU YIPYTOCTH IMpHU
pELIEHNH 33/1a4 Ha POYHOCTh, KECTKOCTh U YCTOMYUBOCTb.

Teopernueckas MEXaHHKa

3HaTh OCHOBHBIE TTOJIOKEHUSI, TPUHIIUIBI U METOAbI CTATUKH, KHHEMAaTUKH U TUHAMUKYU TBEPJIOTO TEa;

YMETH T0JIb30BaThCS YPABHEHUSMH CTATUKH M IMHAMHMKH IIPH PacyeTe MPOCTHIX PACUCTHBIX CXEM;

BIIJICTh HABBIKAMHU HCIIOJIb30BAHUS METOJOB TEOPETHUYECKON MEXaHWKHU MPU PEIICHHUH MHXKEHEPHBIX
3aa4.

WmxenepHas rpaduka
3HATh MPaBHJIA BHITIOJHECHUS YePTEKEl U rpaduKoB;
YMETh CTPOUTH PACYETHBIC CXEMBI, SITIOPBI U TPadUKH.

HudbopmalinoHHbIEe TEXHOIOTUN

3HATh OCHOBHEBIC IMOHATUS HHPOPMATHKH, COBPEMEHHBIE CPECTBA BRIYUCIUTEIHLHON TEXHUKH,

YMETh pellaTh CUCTEMBbl JIMHEHHBIX anreOpanyecKux ypaBHEHUH C NPUMEHEHHUEM MPOrpPaMMHO-
BBIYUCIIUTEIBHBIX CPEJICTB;

BJIa/ICTh HABBIKAMU PEIICHHS HH)KEHEPHBIX 33/1a4 ¢ TOMOIIBIO TPUKIIATHBIX TPOTPaMM.

Kommnbrorepnas rpaduxa
BJIQ/IETh HABBIKAMU HCIONH30BAHHUS KOMITBIOTEPHOW TEXHUKU TPHU BBHIIOTHEHHH TpadUUYecKuX H
0(pOpPMHUTETBCKUX padoT.

dusnka

3HaTh (PM3UYECKUE SBJICHUS U 3aKOHBI, OTHOCSIINE K MEXaHHUKE Ae(POPMHUPYEMOTO TBEPIOTO TEa;
YMETh UCIIOJIb30BATh 3aKOHBI (PU3UKH MPH PEIICHUU 33]1a4 MEXaHUKHU TBEPJOTO Tena,

BJIaJIETh OCHOBAaMH HAYYHOI'0 MOAXO0/a K SIBJICHUAM M IIPOLIECCaM MATEPUAIIBHOTO MHPA.

Crpourensuble MmaTepuansl. Yacts 1

3HAaTh OCHOBHBIE CBOMCTBA CTPOUTEIbHBIX MaTEPHAIIOB, UCIIONb3YEMbIX JUIsl HECYILIUX KOHCTPYKIIHIA;

yMeTh TPHUMEHATh 3HAHUSA O CBOMCTBAaX MaTepHajoB IpU BbIOOpEe HX (PU3UKO-MEXaHHMUECKUX
XapaKTEPUCTHK VISl pacyeTa HECYIINUX KOHCTPYKIIUH 3JaHUN U COOPYKEHHM.

BJIa/IETh OCHOBAMHU MEXAHUUYECKUX UCIIBITAHUN 2JIEMEHTOB KOHCTPYKIIMM.

Ne Kon u HauMeHoBaHue HHIUKATOpa
[Tocnenyromuye TUCIUTTITUHBI
/1 JOCTHKECHHUS KOMIECTCHIINHN

1 |MeTonpl pacueTHOTO aHaIu3a [1K-1.6, I1K-1.8




Henunelinbie 3a1a4u CTPOUTENHHOM MEXaHUKH IIK-1.6, I1K-1.8
3 |Teopus pacuera Ha AuHaAMUYEecKue U ceiicmudeckue BosnericTus|[1K-1.6, TTK-1.8
4 I/IH(I)opMauHE)HHHe TEXHOJIOTMM  pacueTa  CTPOUTEIIbHBIX TIK(I)-1.1, TIK(I)-1.3, TIK-1.8
KOHCTPYKIUH
5 |MeTobl IPOEKTUPOBAHUS 3AAHUN U COOPYKEHUN [K-1.1, TIK(L1)-1.1
6 |OO6cnenoBanue, UCTIBITAHUE 3JJAHUN U COOPYKESHUM OIIK-3.10,  OIIK-3.12, OIIK-4.6,
’ OIIK-6.6, OIIK-6.9, OIIK-6.11
7 |HaydHo-uccnenoBarenbckas pabora IK-2.1, TIK-2.2, TIK-2.3
[IK-1.3, TIK-1.5, TIK-1.8, TTK(LT)- 1.2,
8 |KoHcTpynpoBaHue HECYIIHX 5K€I€300€TOHHBIX CUCTEM MK(I)-1.4,  OK(D)-1.5, [K-2.1,
IIK-2.2, T1K-2.3
KoHcTpynpoBanue HecymMX METaUIMYECKUX U JIEPEBSHHBIX TK-1.3, TIK-1.5, 1IK-1.8, TIK(L)- 1.2,
9 cHCTeM MK()-1.4,  TIK(I)-1.5, TIK-2.1,
MK-2.2, 11K-2.3

4, O0beM AUCHUIVIMHBI (MOAYJISA) B 3a4eTHBIX €IHHHIAX ¢ YKAa3aHHEeM KOJHYeCTBa aKaJAeMHYeCKHX
YacoB, BbIJIEJEHHBIX HA KOHTAKTHYI0 padoTy oO0yualouuxcsi ¢ npenoaasarteieM (10 BHIAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yaromuxcs

Cemectp
N3 Hux yacel Ha
Bup yaebHoii paboTsl Beero MIPAKTUIECKYIO
4acoB o 5 6 7
JITOTOBKY
KonTakTHasi padoTa 224 64 80 80
Jlexnmonnsie 3anstus (Jlek) 96 0 32 32 32
Jlaboparopnsle 3anstus (JIad) 4 0 2 2
IMpakTudeckue 3austust (ITp) 124 0 30 46 48
HMuast koHTaKTHas padoTa, B TOM YHCJIeE: 4,75 1,05 1,85 1,85
KOHCYJIBTAIIMU TI0 KYpPCOBOH paboTe (TIPOeKTy), 5 0.4 0.8 0.8
KOHTpOJIbHEIM pabotam (PI'P) ' ' '
KOHTaKkTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3ayeTa ¢ OIICHKOM; 3aIl1Ta KypCOBOW pabOThI 2 0,4 0,8 0,8
(mpoexTa); cmaya KOHTpONIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO
(KOHCYNBTAIUS TTepeT SK3aMEHOM U c/1adya 0.75 025 025 0,25
Yacbl Ha KOHTPOJIb 62,25 8,75 26,75 26,75
CamocrositenbHas padora (CP) 213 70,2 71,4 71,4
OO0uiast TPy10eMKOCTh TUCHUTLTUHBI (MOYJIS)
yacer:| 504 144 180 180
3a4eTHbIE eIUHHUIbI: 14 4 5 5
5. CopepxkaHne AUCHHMILVIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOE MO pasiejamM (TemMaM) ¢ YKa3aHHeM
O0TBEICHHOI0 HA HUX KOJUYeCTBA aKaJleMUYeCKNX YaCOB U BU/I0B Y4EOHbIX 3aHATHI
5.1. TemaTnyeckuii mjaaH JUCHUILUIUHBI (MOYJIS)
Konrakrthas pabora (1o yueOHbIM
3aHATHUSAM), Yac. Kon
WH/IUKATOP
E- a
Q|  Jexkuuu 113 JIP Bcero
Ne Paznensl IMCIAIUTHHEL g Tt CP > | mocTHXKEHU
[} gac. q
O W3 HUX Ha 13 HUX Ha W3 HUX Ha
MIPaKTH- MPaKTH- MPaKTH- KOMIICTCHI
BCETO YECKYIO BCECTO YECKYIO BCETO YECKYIO nun
TOATro- THOJATO- THOJATO-
TOBKY TOBKY TOBKY




1. |1 pa3zmen. Pacuer crarnyecku
OIPENIEIUMBIX CTEP)KHEBBIX
CHCTEM Ha HETMOJBIKHYIO
Harpy3Kky
PacueTHpie cXeMBI COOPYKEHUH OIIK-1.2,
1.1, S0Py : 2 |omK-3.1,
UX KNHEMaTU4YeCKUH aHalIu3 OIMK-11.1
OIIK-1.2,
OIIK-1.3,
MHoromnpoaeTHple  IIapHUPHO- OIIK-1.5,
1.2, poa PHHP 9 | 15 |OIK-3.1,
KOHCOJIbHBIE Oallku OIK-
6.11,
OIlK-11.1
OIIK-1.2,
OIIK-1.3,
MHOT0MCKOBEIE pacueTHbIe OINK-15
cxeMbl. TpexiapHUpHbIE paMbl U a1
13 apku. Pambl ¢ 3aMKHYTBIM J 21 Ogllfﬂf_'l’
KOHTYPOM 6.11
OIlK-11.1
OIIK-1.2,
OIIK-1.3,
CraTtnuecku olpeeIuMbIe OINK-1.5,
1.4, pea 12 | 20 |OIK-3.1,
TIocKue hepmbl OITK-
6.11,
OIlK-11.1
2. 12 paznein. Pacuer ctatnuecku
OTIpPENIeIUMBIX CTEPKHEBBIX
CHCTEM Ha IO/IBIKHYIO Harpy3Ky
JluHun BAMAHUA peakuud WU OIIK-1.2,
2.1. |BHYTpEHHUX YCWJIMH B MPOCTBIX 4 12 | OIIK-1.3,
Y MHOTOIIPOJIETHBIX Oankax OIIK-1.5
Onpenenexnue peakuuii u OIlK-1.2,
2.2. |BHYTPEHHUX YCHJIMH IO JIMHUSIM 8 12 | OIIK-3.1,
BIIUSIHUS OIIK-6.11
23 JIMHUU BIUSHUS YCUIMHA B apKax, 4 8 OITK-1.2
pamax U mpocThIX pepmax
3. |3 pazzmen. Onpenencuue
nepeMeIeHH B CTaTHYEeCKH
OTIPENIETMMBIX CTEPIKHEBBIX
crcTeMax
OcHoBHbIE IIPUHLINATIBI u OIIK-1.2,
31 |Teopemel CTPOUTENLHOM 4 10 OIIK-1.3,
7 |mexanuKy. ®opmyna OIIK-1.4,
Makcsemna-Mopa OIIK-1.5




OnpeneneHue INepeMeElleHUN B

3.9 |MAPHHPHO-KOHCONBHBIX Gakax 16 26 OIIK-1.2,
" |u mIockux paMax OT CHIOBOM OIIK-6.11
Harpy3Ku
. OIIK-1.2,
Ornpezenienne nepeMenieHui ot OITK-1.4
3.3. |[TemnepaTypHOro BO3JACHCTBUS U 4.2 8,2 OHK-1.5,
OT OCAJIKH OIOpP OITK-6 lli
4. |4 pa3nen. Inasg koHTakTHas
pabora
4.1. |Mnas xonTakTHas pabora 0,8 | OIIK-1.2
5. |5 paznen. KonTposnb
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
5.1. |3auer ¢ oneHKoM 9 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
6. |6 pasznen. Pacuer ctaruyecku
HEOTPEACITUMBIX CTCPKHEBBIX
CHCTEM METOJOM CHJI
OIIK-1.2,
OIIK-1.3,
Craruuecku HEOIpeEIUMBbIE OIIK-1.5,
6.1. [cucrembl, uX CBOiicTBA H 2 4 OI1K-3.1,
0COOEHHOCTH OIIK-
11.3,
OIIK-11.6
OIIK-1.2,
Pacuer CTaTHYCCKH OIK-1.8
6.0, [HEOMPEAETHMEIX paM  METOLOM 174 314 OIK-
CUJI Ha JCHCTBHE CHIJIOBOM 111
Harpysk OHK-1’1.3
OIIK-1.2,
OIIK-1.4,
Pacuer pam metomoM cui Ha OITK-1.8
6.3. |[TeMmepaTypHOe BO3JCHCTBHE U 10 18 OHK-l '
0CaJIKy OIop 111
OIIK-11.3
OIIK-1.2,
Pacuer CTATUYECKHA OIIK-1.8,
6.4, |HEOTPENETMMBIX bepm " 9 6 OIIK-3.1,
" |mpocTpaHCTBEHHBIX pam OIIK-
METOIOM CHII 11.1,

OIlK-11.3




7 pazgen. PacyeT cTepKHEBBIX
CHUCTEM METOJOM IepeMELICHUN
B KaHOHHYECKOU popme

OIlK-1.2,
OIIK-1.3,
71 Meroxn nepeMenieHu i B 2 4 OIIK-1.5,
" |kaHOHHMYECKOH popme OIIK-
11.3,
OIIK-11.6
OIlK-1.2,
OIIK-1.5,
Pacuer pam METOA0M OIK-1.8
7.2. |nepeMelieHnii  Ha  JICUCTBHE 12 16 34 OHK-. '
CUJIOBOM Harpy3ku 11.1
OIlK-11.3
OIlK-1.2,
OIIK-1.4,
P OIIK-1.5,
acyer PaM METOIOM OIK-1.8
7 3 |nepemerenuii Ha 4 4 10 OTIK-
" [TemmneparypHOe BO3nEHCTBHE U 111
0CaJIKy OIop OH.K’-
11.3,
OIIK-11.6
OIIK-1.2,
Pacuer mpocTpaHCTBEHHBIX paM OIIK-
7.4. N 2 2 6
METOJIOM MEepEMEIICHU I 11.1,
OIlK-11.3
8. |8 pasnmen. Marpuunsie GopMbI
pacueTa CTepKHEBBIX CHCTEM B
TIePEeMEIICHHSIX
OIIK-1.2,
OIIK-1.3,
OIIK-3.1,
81 Meron _ TlepeMeIeHuH B 4 8 16 OIIK-
MaTpU4HOM hopme 11.1,
OIIK-
11.3,
OIlK-11.6
OIIK-1.2,
OI1K-1.8,
OIIK-3.1,
OcHOBBI pacueTa CTEP>KHEBBIX
OIIK-
8.2. |cucteM  METOIOM  KOHEYHBIX 2 6 12 111
2JIEMEHTOB OIIK-
11.3,

OIIK-11.6




9. |9 paszmen. CMemaHHBINA METO]
pacdera CTaTHYECKU
HEONPEICTUMBIX paM
OIIK-1.2,
OIIK-1.5,
CMmemaHHbIA ~ METOJI  pacyera Ogﬁ;‘_ﬁ’
9.1. |cratuuecku HEOPeIeTUMbIX 4 10 111
pam OIIK-
11.3,
OIIK-11.6
10. |10 pasnmen. Has koHTaKTHas
pabora
10.1.|1nas koHTaKTHAs paboTa 1,6 OIIK-1.2
11. |11 pa3nen. Kontpoas
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
11.1.|9k3amen 27 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
12. |12 paznen. OcHOBBI JUHAMUKHU
COOPYKEHHUM
OIIK-1.2,
OIIK-1.3,
OCHOBHBIE TTOHATHUS n OIIK-1.4,
OonpeAeeHus JTMHAMUKHA OIIK-1.5,
121 coopyxenuit. CBoOogHBIE U 4 12 OIlK-3.1,
" [BBIHYKIEHHBIE KoJeOaHus OIlIK-
CUCTEM C OJHOH CTENEHBIO 11.1,
CBOOOIBI OIIK-
11.3,
OIIK-11.6
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
CBOOO/IHBIE U  BBIHY)KJ/IEHHBIE OTIK-1.5,
KoJIeOaHMs HCTEM OIIK-1.8,
12.2,[%01€ cHere © 14 | 26 |OIK-3.1,
HECKOJIbKHUMU CTEIEHSIMHU OIIK-
CBOOOBI 6.11,
OIIK-
11.1,

OIIK-11.6




OIIK-1.2,

OIIK-1.3,
OIIK-1.4,
[TpubimxeHHbIC METOIbI OINK-1.5,
OIIK-1.8,
19 3 [PEMEHHS 337129 JIHAMHKH. 9 8 OITK-3.1
Mepsl 3aIUThI oT ’
. . OIIK-
JUHAMUYECKUX BO3ICHCTBUM 6.11,
OIIK-
11.3,
OIIK-11.6
13. |13 pa3nen. OcHOBBI
YCTOMYUBOCTH COOPY>KEHUI
OIIK-1.2,
OIIK-1.3,
131 OcHOBHBIE MOJIOKEHUS 4 9 OIIK-1.4,
' |ycTOMYMBOCTH COOPYXKEHUN OIIK-1.5,
OIIK-3.1,
OIIK-11.6
OIIK-1.2,
OIIK-
. 6.11,
Y CcTOMYHUBOCTD LEHTPaJIbHO- OI1K-
13.2.|cxaThIX MPSIMOJIMHEHHBIX 441 104 111
CTepXKHEH OIK-
11.3,
OIIK-11.6
OIIK-1.2,
. OIIK-1.4,
JnHamuyeckui 51
N OIIK-1.5,
13.3.|aHepreruyeckuit METOJIbI 11 18 OIK-
pacuera Ha YCTOMYHUBOCTh 6.11,
OIIK-11.3
14. (14 pasnen. OCHOBHBIE IOHATHS
TEOPUH M3rH0a TUIACTUH, METOIBI
uX pacuera
OIIK-1.2,
OO0mue IIOJIOKEHUS. OI1K-1.3,
14.1. |Pa3peratomiue yYpaBHEHUs 2 6 OIIK-1.4,
M3ru0a TOHKHMX IJIACTHH OIIK-1.5,
OIIK-3.1
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
142, ITocTaHOBKM M METO/BI PELICHUS 8 20 OIIK-
3amay u3ruda IUIacTHH 11.1,
OIIK-
11.3,

OIIK-11.6




OIlK-1.2,
Pa OIIK-1.8,
14 3 |Pacaer [LIUT MeTonoM| o | 4 4 8 16 OIK-
KOHEUYHBIX DJIEMEHTOB 111
OIlK-11.3
15. |15 paznen. OcHOBHBIE IOHATHS
Teopur 000JI0YEK, MOJICTH U
METOJIbl UX pacueTa
OIIK-1.2,
OOmue MOJOKEHHUSI O pacyuere OIIK-1.3,
15.1. TOHKHMX 000JI0YeK ! 2 2 4 OIIK-1.4,
OIlIK-3.1
OIIK-1.2,
Pacuer TOHKHUX IIOJIOTHX
oOosouek. OOIHME CBEAEHUS O OIIK-1.5,
15.2. ' 7 1 2 4 7 OIIK-
YUCJICHHBIX METOJIaX pacyera 113
000JI04€EK OIIK-11.6
OIIK-1.2,
OIIK-
153 [IpuMeHeHne MeTOo/1a KOHEUYHBIX 7 1 6 8 15 6.11,
AJIEMEHTOB K pacueTy 000JI04YeK OIIK-
11.1,
OIIK-11.3
16. |16 paznen. Has koHTaKkTHas
pabora
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
16.1.|nas xoHTakTHas paboTa 7 1,6 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
17. (17 paznen. Kontponb
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
17.1.(9x3amen 7 27 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
5.1. JIekuuun
Ne | HaumenoBaHue pazzaena .
. HauMmeHnoBaHme 1 KpaTKoe CoepKaHHE JCKIUI
pasn Y TEMBI JIEKIIAN
BBonnas nekinus. PacueTHble cXeMbl COOPYKEHHH M WX KHHEMaTHYECKUI
PacuetHrie cXeMBI aHajms .
1 COOpYIKEHHI, HX O6mas nuadopMmarus no kypey. [Ipeamer u 3agauu CTPOUTENEHON MEXaHUKH.
KIHEMATHYICCKIH AHATI3 OcHOBHBIC TIOHATHS W TPHHIHIEL. PacueTHas cxemMa COOpPYXKEHHS U ee
ayeMeHThI. TpeOoBaHMs K paCdeTHON cXeMe U KPUTEPUHI




BbIOOpa. CBSA3M M y35Ibl PacyEeTHBIX CXeM. BHIbI Harpy30k W BO3JACHCTBUU.
Knaccudukanms pacuetHbix cxem. KuHeMaTtnueckwii aHaimM3 pacdyeTHBIX
cxeM. CreneHb cB0OOIbI cucTteMbl. Heo0XoauMoe M JOCTaTOYHOE YCIOBUE
r€OMETPUUYECKOMN HEU3MEHSEMOCTH. [IpaBuna reOMETPUUYECKHU
HEM3MEHSIEMOT0 COEIMHEHHsS] JUCKOB MEXAy CcOo0OW M C OCHOBaHHEM.
MrHOBEHHO U3MEHSIEMbIE CUCTEMBI.

MHoronpoJieTHble IIapHUPHO-KOHCOJIbHBIE OAJIKU

MHoromnposeTHbie . .
OoOmme cBepenus. Kunemarmueckuit ananmus3. [locTpoeHue mosTaxHON
LIAPHUPHO-KOHCOJIbHBIE o
5 cxeMbl. OnpezenieHue ONOPHBIX PEaKLMi, BHYTPEHHUX CHJI U IOCTPOEHHUE
aJKu
SIIIOP.
OAHOOUCKOBBIE M MHOTOJMCKOBBIE pacyeTHbIE CXeMBbl. TpexIapHHUpHbIE
pacdeTHbIe cxeMbl. PamMbl ¢ 3aMKHYTBIM KOHTYPOM
OnHONUCKOBBIE M JBYXJIUCKOBBIE O€3pacIOpHbIE PACUETHBIE CXEMBI.
MHoronuckoBble

pacyETHBIEC CXEMBI.
TpexiapHupHbIE pamMbl U
apku. PaMbl ¢ 3aMKHYTBIM

TpexmapHupHbIe (pacriopHbIe) pacyeTHbIe cxeMbl. OrpesesieHne peakiuii B
TpPEXIIAPHUPHBIX pamMax MHpHU MPOU3BOJBHBIX HArpy3Ke W pPAaCIOIOKEHHUH
omnop. Knaccugukanus 1 ocHOBHBIE 351eMeHTHI apokK. [lopsaok ornpeneneHus
peakuuidi W yCWIMH B CEUEHHUSX TpexmapHupHoi apku. [lonstHe o

KOHTYPOM
paIMoHaIbHOM OYEpPTAaHWH OCH apKh. Pambl ¢ 3aMKHYTBIM KOHTYpPOM.
CrocoObl pacKpbITHS 3aMKHYTOTO KOHTYpa U OIpPEIEICHHE DPEaKIHi BO
BHYTPEHHUX CBS3SIX.
Cratudecku ornpenenumbie Tuiockue hepmbl. CriocoObl ONpeIeIICHUs YCHITAN
B cTrepxkHsiX (epm. I'paduueckuil cnoco® ompeneneHuss  yCHUIHIA.
[npenrenpHBIC HEPMBI.
CraTuuecku N
[Tnockue ¢epmbl. OOpa3zoBanue (epM U YCIOBHE HX T€OMETPUUYECKOU
OTIPEICITUMBIC TIIIOCKHE
(bepb! HeusMmeHseMocT. Kiaccupukanus depMm. AHAIUTHYECKOE OIpPEIeTICHHE

yewuid B ctepxkHix pepm. CriocoO BBIpe3aHUsi Y3JIOB U CIIOCOO CKBO3HBIX
ceuenuil. ['padmueckuii crioco6 onpenenenus ycunuii. OCOOCHHOCTH pacuera
IIMPEHTEIbHBIX W TPOCTPAHCTBEHHBIX (pepMm.

JIvHumn BIUsIHUSA peakun
Y BHYTPEHHUX YCUJIMH B
IIPOCTBIX U
MHOTONPOJIETHBIX OaNKax

JIuHUM BAMSIHUS PEAKLMM U BHYTPEHHUX YCUJIMM B MpOCThIX Oankax. JIuHum
BJIMSIHMS B IIAPHUPHO-KOHCOJIBHBIX OasiKax

[TonsiTue o nuHUM BIWAHUA. JIMHUM BIUSHUS peakuui U yCUIMi B Oanke Ha
JIBYX OIIOpax M B KOHCOJBbHOM Oasnke. [IpuHIUIBI OCTpOSHUS IMHUH BIHUSHUS
B IIAPHUPHO-KOHCOJIbHBIX Oanikax. [lepenada TMHUM BIMSIHUS 110 TO3TAXHON
cxeme. KnHemarnyeckuii crnoco0 MOCTpoeHUs JIMHUN BiIUsAHUSA. JIMHUU
BIIMSHMS B TPEXIIAPHUPHBIX CHCTEMAX.

Ornpezenenne peakiuii u
BHYTPEHHUX YCHJIUH 1O
JIMHUSAM BJIIUSHUA

Ompenenenne peakuuii ¥ BHYTPEHHUX YCHJIMM IO JIMHUSIM BIUSHUS OT
HETOJIBUKHOM Y NTOJABUKHOU HArpy3Ku

Ormpenenenne peakuuii 1 yCUJIMKA OT HETOJBHKHON HArpy3KH € MOMOIIBIO
nuHUN BousHUA. OnpeaeneHrue peakuuid U yCUINN OT CUCTEMbI MOABUKHBIX
TPY30B MO JUHUAM BIusHUs. OnpeneneHre mojaoKeHuss KpUTUHIECKOTO Irpy3a
HaJ BepIIMHON JTUHUU BIUSHUS. [IoHsATHE 00 00BEMITIONINX AIIOpax.

JIuHuu BiIAAHYSA yCUITUT
B apKax, pamax u
IpPOCTHIX (epmax

JIMHUYM BIUSHUS YCHIIMI B TPEXIIAPHUPHBIX apKaX, pamax U IIIOCKUX (pepmax
Oco0eHHOCTH TIOCTPOEHUS JIMHUN BAUSHUS B (pepMmax. JIMHUM BIUSHUS NpPU
y3JI0BOH mepenade Harpy3ku. BerBu nunun BiausHus B pepme. Iloctpoenue
JIUHUH BIHSHUS YCUITUHN B CTEPIKHSIX MPOCTHIX (epM.

OcCHOBHBIE NPUHLUIIBI U
TEOPEMBI CTPOUTEIILHON
Mexanuku. opmyna
Makcsemna-Mopa

OCHOBHbBIE MPUHIMIBI U TEOPEMbl CTPOUTEIBHON MexaHuku. PDopmyina
Makcgemia-Mopa. OnpeneneHre nepeMeIeH il OT CUIOBOM Harpy3Ku
O6mue monoxeHus. OCHOBHBIE MPUHITUIIBI CTPOUTENHHON MeXxaHuku. PaboTta
BHemHUX cuil. [loTenmuanpHas sHeprus aedopmanuu. OCHOBHBIE TEOPEMBI
cTpouTenbHOM MexaHuku. Popmyna Makceeiuia-Mopa U ee BUA A
Pa3IMyYHBIX pacyeTHBIX cxeM. EnnHndHoe U rpy3oBoe cocTosiHus. CrocoObl
MIEPEMHOKEHUS JITIOP.




Onpenenenne
IepeMeLICHUN B

OnpeneneHne JIMHEHHBIX M YIVIOBBIX IEPEMEIIECHUN B
KOHCOJIBHBIX 0ajKkax M IJIOCKUX paMax OT CUJIOBOM Harpy3ku
OmnpeneneHye JUHEHHBIX U YIJIOBBIX INEPEMEILEHUM, BBI3BAHHBIX CHJIOBOM

HIaPHUPHO-

9 | mapHHPHO-KOHCOJMBHBIX |HATPY3KOH. Beruncinenue wuHTEerpanoB Maxkcsemia-Mopa ¢ IOMOIIBIO
Oajikax M IUNIOCKUX pamax |'mepemMHoxkeHua"” smop. IlpaBuno Bepemaruna, ¢opmyna CumrncoHa,
oT cuiioBoi Harpy3ku |popmyna Ttpamenuid. Iloctpoenue wusornyroit ocu IIKB. Iloctpoenue
ne(OPMUPOBAHHOMN CXEMBI PaMBI.
OnpeneneHne nepeMenieHui 0T TEMIIEPATypHOTO BO3JAEHCTBUS U OT OCaIKH
Ornpenenenue orop
MepEMEILICHUHN OT o N
10 Omnpenenenue nepeMelIEHU OT TEMJIOBOIO BO3JACHCTBUS (M3MEHEHUE
TEMIIEPATYPHOTO 9 .
-MIIepatyp TeMriepaTypsl). OrmnpezesneHue nepeMenieHuid, BbI3BaHHBIX HEPaBHOMEPHOMU
BO3JIEUCTBUS U OT OCAJKU .
0CAJIKOM OIOp U HETOYHOCTHIO U3TOTOBJICHUS 3JIEMEHTOB.
o1op
Cratuuecku Crartuuecku HeolpeaenMble CUCTEMBI, UX CBOKCTBA. Ve Meroaa cui
13 HEONPEIETUMEIE CpolicTBa cTaTHYECKM HeolpeaeauMblx cucteM. CreneHb CTaTU4ecKou
CHCTEMBI, UX CBOMcTBa 1 |Heonpenenénnoctu. Mues merona cun. OCHOBHas CUCTEMa M KAHOHUYECKHE
0COOEHHOCTH YpaBHEHUSI METOAa CHUJL.
Pacuer cratnuecku HeonpeAeIUMbIX INIOCKUX paM METOJIOM CHUJI Ha JIEUCTBUE
CUJIOBOM Harpy3Ku
Pacuer cratnuecku
Kanonunueckue ypaBHEHUsI METOJA CHJI IIPU pacyeTe Ha CUIJIOBYIO HarpyskKy.
HEONPENETUMBbIX paM
14 CTOTOM ¢ o Onpenenenne kK03PPUIMECHTOB M CBOOOAHBIX wWieHOB. [lopsmok pacdera
METOJIOM CUJT H
cTon . METOAOM CHJI. YUeT CUMMETPHUH INpU pacueTe MeToaoM cui. OmnpenerneHus
JIECTBHUE CUIIOBOI o
[IEPEMEILEHUI B CTATUYECKU HEOIPEAETUMBIX CUCTEMAaxX C MCIIOIb30BaHUEM
Harpy3Ku . .
Py CTaTUYECKHU ONPEIeTUMON OCHOBHOW CUCTEMBI METO/1a CUJI.
Pacuer pam MeTo10M CHII Ha TEMIIEPATYpPHOE BO3AEHCTBUE U OCAJIKY OIIOP
Pacuer pam meToiom cun
Oco0eHHOCTH pacyeTa CTaTUYECKH HEOMPEEIMMbIX CHCTEM METOJIOM CHJI Ha
Ha TeMIlepaTypHOe .
15 . TemmneparypHoe  BozaeiictBue.  OmnpeneneHue  CBOOOJHBIX — WICHOB
BO3/JICHCTBUE U OCA/IKY o
KaHOHUYECKNX ypaBHeHHH. (OcoOeHHOCTH pacueTra METOJIOM CHII Ha
o110
p HEPaBHOMEPHYIO OCaJIKy ONOpP U Ha HETOYHOCTh U3TOTOBJICHHUS.
Pacuer crarmuecku HeomnpeAenuMbIX (GepM U MPOCTPAHCTBEHHBIX pPam
Pacuer ctatnueckn  [METOAOM CHII
16 | HEOMPEAETUMBIX ¢depm u |CTenenb CTaTHYECKOH HEONPENETMMOCTH (PEpM M NPOCTPAHCTBCHHBIX PaM.
IPOCTPAHCTBEHHBIX paM [BBIOOD OCHOBHOH CHCTEMBI M COCTABJICHHE KAHOHMYECKHX YPABHEHMH.
METOJIOM CHJI OcoGenHoctu pacueTa pepM U NPOCTPAHCTBEHHBIX paM METOJIOM CHJI.
Meton mnepemenieHuii B KaHOHM4Yeckod ¢(opme. OcCHOBHas cucTeMa U
KaHOHUYECKHE YpaBHEHUS METO/1a IIepeMEIIeHUH
Crenenb KHMHEMaTH4eCKOW Heomnpeaenumocth. OmnpeneneHue yCHIHM To
. |m3BecTtHbIM nepemMenieHusM. Mnes metona nepemenienuii. OCHOBHasl cucTeMa
Meton nepemeleHuii B o
17 . W KaHOHMYECKHE YypaBHEHUsI MeTojaa nepememieHuil. Onpenenenus
KaHOHMYECKOU popme
k03¢ (dULIMEHTOB M CBOOOAHBIX wWieHOB. llocienoBaTenbHOCTh pacyeTa
METOJIOM IepemelnieHui. CpaBHEHHE METOJOB CHUJI U IEPEMELICHUI.
[IpenmyriecTBa ¥ HEAOCTATKU METOJIA MEPEMEILICHUH.
Pacuer pam MmeTomoM nepeMelleHHMil Ha JEHCTBUE CHIJIOBOM Harpys3KH.
YnpouieHus pu pacyeTe paM METOI0M MEPEMEIICHHUN.
Pacuer pam meromom  |IIopsanok pacuera pam MeToqoM nepemeniennidi. OCHOBHas CHCTEMAa METOJa
18 nepemMenieHnit Ha nepeMenieHui s pacyera IUIOCKOM pambl. COCTaBI€HHE CHUCTEMBbI
NeHCTBHE CUIIOBOM  |KAaHOHMYECKHX ypaBHeHUH. OmpeneneHue Kod(PQPHUIIMEHTOB U CBOOOIHBIX
HATPy3KH yineHoB. [locTtpoenue osmrop ycwimii B 3agaHHOM cucreme. lIpoBepku
pemienus. Mcnonp3oBaHue cMMMETpHM B METOZAE nepeMenieHni. [Ipumepst
pacyeTa paM METOJOM MEPEMEILICHUMN.
19 Pacuer pam MeTogoM  [PacdeT pam MeTOIOM IepeMENIEHHH Ha TEMITEPATYPHOE BO3IEHCTBHE U




MEepEMEILCHUI Ha

0CaJKy OIop
Pacyer miockux pam MeETOOOM MEpEeMENICHWd Ha TeMIepaTypHOe

TeMIIepaTypHOE BO37€HCTBUE. PacueT IUIOCKMX paM METOJOM IEPEMENICHHMN Ha JEHCTBHE
BO3JICHCTBUE U OCAJKy |HEPAaBHOMEPHOH ocajku onop. OcoOCHHOCTH KaHOHWYECKHMX yPaBHEHUH U
orop IIOCTPOEHUSI BHIOp M3rHOAIOUIMX MOMEHTOB B OCHOBHOM U 3aJaHHOMU
CUCTEMaX.
OcobeHHOCTH pacyeTa MPOCTPAHCTBEHHBIX PAM METO/I0M IEePEeMELICHUN.
Pacyer Pacyer pam MeToIOM IEepeMElICHMM C y4eTOM cUMMeTpuH. ['pynnupoBka
20 | mpoCcTpaHCTBEHHBIX paM |HEU3BECTHBIX M  pPasjokeHue Harpy3kd. CTeneHb KMHEMAaTHYECKOH
METOJIOM IIEPEMEILEHHI [HEONPEIEIUMOCTH  NIPOCTPAHCTBEHHBIX  pamM.  OCHOBHasg  cHCTEMa.
OcobeHHOCTH OIpeIeNieH s YCUIINI B OCHOBHOM M 3aJaHHOM CHUCTEME.
Marpuunas ¢popma meroaa nepemernieHuit. [Ipsamoit MeTos JkecTKOCTH
Meron mnepemermieHuii B (Gopme MpsSMOTO METOJa MKECTKOCTH. THITOBOM
. _ |cTepeHb M3rmbaeMoil CTEp>KHEBOW cHCTEeMbI (IJIOCKOW pambl). Matpuiia
Merton nepeMenieHui B
21 i & KECTKOCTH W BEKTOp HArpy3Kd M HM3ru0aeMoro IUIOCKOIO CTEp KHS.
MaTpU4YHOU popme .
p p Matpuiia UHJIEKCOB U COCTABJIEHUE MATPUUYHBIX YPAaBHEHHUW U1l CUCTEMBI
n3rubaembIx cTep>kHed. OO adropuT™ pacdyera pam B MATpUUHON GopMme.
OcHoBHbBIE TIOJIOKEHUSA. MaTpuibl JKECTKOCTH CTEPXKHEBBIX KOHEYHBIX
aneMeHTOB. OOmMiA aNroOpuT™M CTATHUYECKOTO pacueTa METOJOM KOHEYHBIX
JJIEMEHTOB
OCHOBHBIE TIOJIOKEHHSL, BUIBI U (POPMBI, TOCTOMHCTBA ¥ HEIOCTATKU METOZA
KOHEYHBIX 2JIEMEHTOB. KOHEYHBIE 3JIEMEHTBI M alIIPOKCUMHPYIOIIHE
OCHOBAI DacycTa ¢bynkuun (pyakaum  ¢opmbl). TOYHOCTB, YCTOWYMBOCTD M CXOIUMOCTh
P pewenust. CteneHu cBoOOIbI IS INIOCKOTO ¥ POCTPAHCTBEHHOTO 3JIEMEHTA.
CTEPYKHEBBIX CUCTEM
22 MaTtpulibl K€CTKOCTH JUIsl CTEP’KHEBBIX AJIEMEHTOB C Pa3HbIMH CTENEHSMU
METOJOM KOHEYHBIX
S TCMCHTOR cB00O/bI. OCHOBHBIE COOTHOIIEHUS JJIs1 KOHEYHOTO 3JeMEHTa M3rnbaeMoro
crepxHs. PopMupoBaHue TJ00anbHONM MaTpUIBl KECTKOCTU M BEKTOPA
Harpy3Kky Ul CTEP’KHEBOM CHUCTEMBI. YUeT 3aJaHHbIX PAHUYHBIX YCIOBHM.
Cucrema pazpemalomMx ypaBHeHMM U ee pemieHue. OrnpejeneHue
BHYTPEHHUX YCWIMH B CTepkHEBOM 3neMeHTe. OOmmMiA anroputm
CTaTMYECKOTO pacyeTa METOJI0M KOHEUHBIX 3JIEMEHTOB.
. CMenaHHbIi METOJ] pacyeTa CTaTUYECKH HEONPEIEINMBIX CUCTEM.
CMelaHHbI METON
OcHOBHBIE TOJOXEHUS CMEUIaHHOro MeToja. Mies cMmemaHHOro Merona.
23 pacdera CTaTHYECKH
OcHOBHasi cucTeMa M KAaHOHUYECKHE YPAaBHEHMsI CMEIIAHHOTO METOJa.
HEOIPEAEIUMBIX PaM
[Topsanox pacyeTra cMEIIaHHBIM METOJIOM.
OcHOBHbIE TOHATHUS U OINpPENEICHHs TUHAMUKU coopyxeHHid. CBOOOIHbIE U
OcCHOBHBIE NIOHATHUSA U .
BBIHY)KJICHHbIE KOJI€0aHHsI CUCTEM C OJIHOM CTENEeHbIO CBOOOIBI
ornpezeNeHus: AMHAMUKHI .
. OcHOBHbIE TOHATHS U TMpPEIMET HU3Y4YeHMs] AUHAMHUKHU COOpYXeHHH. Bumisl
COOPYKECHHM.
C 0%?( . JMHAMUYECKUX HArpy3oK. YpaBHeHUs AuHamukH. CTeneHu cBoOOAbI Macc
B HBIE U .
26 a cucteMbl.CBOOOIHBIE KOJIEOAHUSI CUCTEM C OQHOM CTENEHBIO CBOOOIEI.
BBIHYK/ICHHBIE .
JuddepenunanbHoe ypaBHEHHE CBOOOIHBIX KOJIEOaHMH W €ro peuieHue.
KoJIe0aHUs CUCTEM C o o
OILHOM CTENEHbIO OcHOBHbIE XapaKTepUCTUKU CBOOOIHBIX KoseOanuil. OnpenenaeHne Kpyropou
A 8GO 4acTOThl CBOOOJHBIX HE3aTyXaloluX KojeOaHuil. 3aryxaromue KojeOaHwMs.
B bl .
A Jlorapudmuueckuit AEKPeMEHT 3aTyXaHUsl.
CB0OOHBIE U BBIHYKJEHHBIE KOJIE0aHUsI CUCTEM C HECKOJIBKUMHM CTEMEHSIMU
CBOOOIBI
CBoGosHbIE U Cucrema ypaBHEHUI CBOOOJHBIX KOJ€OaHUN CHCTEMBI C HECKOJIbKUMU
BbIHYX/ICHHbIC cTeneHsMH cBoOojabl. BekoBoe ypaBHeHHe. Bpruucienue yactor u ¢Gopm
27 KOJIEOAHUS CHCTEM C

HECKOJIBKUMHU CTCIICHAMU
cBOOOBI

cB00OIHBIX KosieOaHuil. ['aBHbIe PopMBbI KOJIeOaHHI U MX OPTOTOHATIBHOCTb.
Juddeperunanbaple  ypaBHEHUS — BBIHY)KICHHBIX — KoJeOaHMH  mpu
BUOPALIMOHHOW HAarpy3Ke M UX pelleHUe MPH YCTaHOBUBIIUXCS KOJIEOAHUSX.
KaHnonunueckue ypaBHEHUs Ul aMIUIUTY




MHEpPUHMOHHBIX cuil. OnpeneneHue aMmIuIUTyJ IMHAMUYECKUX YCHIUN Npu
JEHCTBUM BUOPAIIMOHHON HATPY3KH.

[TpubnmKeHHBIE METO/IBI
pelIeHus 3a1a9

CriocoObl  TTPHOIMKEHHOTO OMPEIEICHUsS YacTOT CBOOOJHBIX KOJIEOAHUU.
[IpumeHeHne YHCIEHHBIX METOAOB IPH PEIICHUU 3ajad AUHAMHUKU. Mepbl
3alIUThI OT IUHAMUYECKUX BO3JICUCTBUM.

Pasznoxenue CBOOOIHBIX Kosie0aHui Ha CUMMETPUYHYIO u
JUHAaMUKHU. Mepbl
28 KOCOCUMMETpHUYHYI0 ¢opmbl. OrmpenerneHne 4YacTtoT TJIaBHBIX  (opMm
SAIUTRL OT KoJiebaHui. PaznokeHne TMHAMUYECKON Harpy3Ku. DHEPreTUYECKUI CII0co0
HHHaMPqueCKIEX ONpeseNieHUs] TMEpPBOM YaCTOThIl CBOOOJHBIX KOJIGOAHWH CHCTEMBI C
Bo3eHCTBII pacnpeneneHHbiMu  MaccamMud. (Cnoco0 mpHBeNEeHHBIX Macc. BpenHoe
BO3/CHCTBUE BUOPALIMHI U MEPHI IO €r0 CHUKECHUIO.
OCHOBHBIE NOJIOKEHUS YCTOMUMBOCTH COOPYKEHU.
OcHoBuble noHATUA. CTaTHYECKHi crtoco0 pacyera Ha YCTOMYUBOCTD
OCHOBHbBIE TIOJIOKEHUS . o
. Kpurepun ycroitunBoctu paBHOBecus. Kputnueckuil napameTp U pacdeTHas
29 YCTOMYHUBOCTH
. mnHa. OmnpeeneHue KpUTUYECKUX CHIJI cTaTHueckuM crocobom. Crocob
COOpYKCeHHH HETMOCPEJCTBEHHOTO HWHTETPUPOBaHUS U PEpEeHIINATBLHOIO  YpaBHEHUS
MIPOJOJILHOTO U3rHUoa.
VY CTONYMBOCTD LIEHTPAITBHO-CHKATHIX MPSIMOJIUHENHBIX CTEPKHEMH.
VY eToiunBOCTS Bbe160p ocHOBHOI cuctembl. OTHOCHUTEIbHBIE KECTKOCTH M KPUTHUECKUE
30 [CHTPAJIBHO-CKATBIX  |AapaMeTphl JUIA CKaThbiX CTOEK. COCTaBJIE€HUE YPaBHEHUS YCTOMYMBOCTH.
MPSMOJIMHENHBIX Onpenenenue peakuuil B CBA35SX OCHOBHOM cucTembl. PelieHue ypaBHEHUs
CTEp)KHEH yCTOMYMBOCTH criocoboM moadopa kopHs. OnpeneneHue KPUTHUECKUX CHIT U
PacUeTHBIX JJIMH CHKAThIX CTEPHKHEH.
[IpumeneHnne Merona mepeMENIeHUHM K pacyeTy IUIOCKMX paM Ha
JIMHAMHUYECKHM U YCTOMYUBOCTb.
31 |sueprerrueckuii metospl |[Ipuniun Jupuxie. IlonHas moTeHUHMadbHAS SHEPIUS YIPYrOH CHUCTEMBI.
pacuera Ha ycToiunBocTs|POpMyaa s ompeneNeHus — KpUTHYeCKOoW  cuibl.  Ilomstue o
nedopMaIMOHHOM pacyeTe pambl.
O6urre monoxenus. |OCHOBHBIE MOJIOKEHHS TEOPUM M3rHOA IIIACTHH.
Paspernaromye [lepememienuss u aepopmanuu B IUIACTHHE. BblpaxeHue HampspDKeHUH U
a2 ypaBHeHMs u3ruba  |YCHIIMH B IUIACTUHE 4epe3 nporuosl. Juddepennmansnoe ypaBHeHne n3ruda
TOHKHUX IJIACTHH IJIaCTUHBIL.
Merton byOnoBa — I"anepkuHa. MeTo1 KOHEUHBIX Pa3HOCTEH.
IMoctanoBku u metonsl |KpaeBas 3amaua mna  auddepeHnnanbHOTO  ypaBHEHHUS]  U3OTHYTOM
33 | pemenus 3a1ay u3ruOa |TIOBEPXHOCTU ILUIACTHHBI. BapualnMoHHAs IOCTaHOBKA 3aJa4d  M3ruba
IJIACTUH iacTUHbl. DYHKIUMOHAT TMOJHOW MNOTEHUUAIbHOW HHEpruu nedopmanuu
MIJIACTUHBI.
Meton KOHEUYHBIX 371€MEHTOB. OCHOBHBIE MOJOXEHUS MeTona. KoHeuHsble
AJIEMEHTHI U3ru0aeMol MIaCTHHBI. AJITOPUTM pacdeTa METOJOM KOHEYHBIX
JJIEMEHTOB.
34 Pacuer maut meromom |OCHOBHBIE  TOJOXKEHUS M CyTb  METOJAa KOHEUHBIX  3JIEMEHTOB.
KOHEYHBIX 21eMEHTOB |[IpAMOYTONbHBIA KOHEUHBIH JJEMEHT W3rnOaeMoi rmiacTuHbl. OCHOBHBIC
COOTHOIIEHUS JJIsi KOHEYHOro 3JeMeHTa IutacTuHbl. IlocrmenoBarenbHOCTh
pacuera MEeTOJJOM KOHEUHBIX 3JieMeHTOB. OcobeHHocTH npumenenuss MKD k
pacuery IUIHT.
OO01ue 1moyoKeH!sI 1 OCHOBHBIE MOHATHUSA. JleopMmalui U ycuiiusi B TOHKHX
o0osoukax. YacTHbIe TEOPHH pacyeTa TOHKHUX 000JI0ueK
OO61re noy0KeHus o
OcHoBHbIe TIOHATHS U onpeaenenns. Knaccudukamus obomouek. Onrcanue
35 pacuere TOHKHX 9
noBepxHocTu. KpuBonuHueitHas cuctema koopauHart. Jlehopmamu u ycumus
obonouex B TOHKHMX oOosoukax. CBf3b HaNpsDKEHUH C BHYTPEHHUMH YCHIMSMH.
YacTHble TEOpUU pacueTa TOHKUX 000JI0YeK.
PaCUeT TOHKHX HOMOIHX Pacuer ToHKHX mosorux obosiouek. OOIIMe CBEIEHHS O METOJlaX pacyera
36 o0oJ104eK

o6omouek. O0mue




CBCACHUA O UYHUCIICHHBIX
METO/ax pacuera
000JI04YEK

HanpsbkenHoe cocTosiHME MOJIOTOM 0007104KH. [MIMOTE3bl TEXHUYECKOM
TEOpPHH TOHKUX oOosouek. JlehopMaruu U ypaBHEHHs paBHOBECHUS I1OJIOTOM
obonouku. Paspemaromnias cucremMa ypaBHEHHH M T'paHUYHBIC YCIIOBHSL.
YucneHHble METO/IBI pacueTa 000JI0YEK M UX CPaBHEHUE.

37

IIpumenenue Merona
KOHEUYHBIX JICMEHTOB K
pacueTy 00004eK

[IpumeHneHrne MeTo1a KOHEYHBIX 3JIEMEHTOB K pacdeTy 000J09eK
Bapuanmonnas mocTraHOBKa  3aladM  pacyeTa  TOHKHX  O0OJIOYeK.
[IpeumyiectBa u Henoctatku MKD. Tunbl KoHEUHBIE 3JIEMEHTHI 1JIsI pacyeTa
obomnouek. OcobenHoct npumenenuss MKD k pacuety 060104exK.

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanmne pasaciia

Ne .
qay| T TEMBI MPAKTHEECKIX HaumenoBanue u cozepkaHue IPaKTUYECKUX 3aHATUN
P 3aHATUN
Pacuer MHOTOIIPOJIETHBIX MIAPHUPHO-KOHCOJIBHBIX 0AJIOK
MHoromnpoJeTHbIe Kunemarnueckuii anamus. lloctpoenme mnostaxsbeix cxem. OnpenencHue
2 | mapHMpHO-KOHCONIbHBIE |PEAKIMIA BO BHYTPEHHMX M BHEIIHUX CBA3sAX. IIpoBepka onpenencHus
Oanku peakuuii. OnpeneneHue BHYTPEHHHUX CWI M mocTpoeHue smrop. IIposepka
IIOCTPOEHUS S0P BHYTPEHHUX CHIL
Pacdyer mpocThIX M TpEeXUIApPHUPHBIX paM, TPEXIUAPHUPHBIX apoK, pam C
3aMKHYTBIM KOHTYPOM
MHOroucKkoBbIe T ypom: .
OnpeneneHue peakuuid W BHYTPEHHHX YCWIMM B OJHOJUCKOBBIX M
aCUETHBIE CXEMBI. .
P JBYXJMCKOBBIX O€3paCIOPHBIX pacueTHBIX cxemax. Onpenenenrue peakuui u
3 |TpexmapHupHBIC paMbl U . .
BHYTPEHHUX YCWIMH B TPEXIIAPHUPHBIX pamax. OnpenencHue peakuuil u
apku. PaMbl ¢ 3aMKHYTBIM . .
BHYTPEHHUX YCHUJIUH B CEUYEHMSIX TpexIIapHUpHON apku. OmnpexneneHue
KOHTYPOM . .
yp peakuuil ¥ BHYTPEHHUX YCWIMH B pamMax ¢ 3aMKHYTBIM KOHTYPOM.
OmnpezneneHue ycUIMM B CTEPKHAX IUIOCKUX (epM aHATUTHUYECKUM H
rpadu4ecKuM METOIaMu
Cratnyecku [TpoBepka ycCIIOBHI TreoMeTpHUYECKOH HEM3MEHSIEMOCTH IUIOCKUX (epMm.
4 | onpenenumsie miockue |YacTHele ciydan paBHOBecHs y310B (epM. IIprMeHeHMe aHATMTHYECKUX
bepMsI CHOCO0OB ONpeAeNeHUs YCUIMM B CTEpXKHSIX (epM: BbIpE3aHUs Y3JOB U
CKBO3HBbIX cedeHMil. [locTpoeHne mauarpaMMmbl auarpammel Makcsesuia-
Kpemonsl.
ITocTpoeHne JIMHWI BIWSHUS PEAKIMA U YCWIMH B IPOCTBIX M IIAPHUPHO-
JIMHUY BIUSHKS PEaKIKii [KOHCOIBHBIX OaIkax
5 | ¥ BHYTPCHHHX yewiuid B |IlocTpoenne JMHME BIMSHMS peakuuidi M YCHIMH B Oalkax Ha JBYX
IIPOCTHIX U HIAPHUPHBIX ONOpPaxX U B KOHCONBHBIX Oankax. [locTpoeHue JuHUM BIUSHUSA
MHOTOIPOJIETHBIX GaKax [PEaKIMi U YCHIMI B MHOTOIIPOJIETHEIX NIAPHUPHO-KOHCOJIBHBIX OaNKax.
OmnpeneneHue peakuuil ¥ yCUINN 10 JTMHUSM BIASHUSA
Onpenenenue peakiyii u |ONpenenenne peakuui 1 yCHIMN OT 3aJaHHOM HEMOJBMKHONW HArpy3Ku II0
6 | BHYTPEHHMX YCHIIHii 10 [IMHMAM BiusHMsA. OIpeneneHue HEBBHITOAHOIO IOJ0XKEHHS IMOABHKHON
JIMHUSIM BIIASTHUS CUCTEMBI CBSI3aHHBIX cui. OmpeneneHre HauOOIbIINX 3HAYEHUH peakiuil u
YCWIMH OT ITOABUKHOU HArpy3KHU.
.. [ITocTpoeHue MMHUI BIUSHUS YCUIIUH B CTEPKHAX MPOCTHIX GepM
JIuHuy BUAHUS yCUITUI . o . . .
7 [TocTpoeHue MuHUM BIUSHUS peaklui U yCUIINI B MpOCTOl OanouHol depme.
B apKax, pamax u . . . .
pKax, p [TocTpoenue nuHUi BIUSHUS peakMii M YCUIUI B KOHCOJIBHOH (epme.
MPOCTHIX epmax
Omnpenenenue nepeMenieHui B MapHUPHO-CTEPIKHEBBIX cUcTeMax U epmax
OCHOBHBIE IPUHIIUIIBI U .
. |EAMHMYHOE W Tpy30BO€ COCTOSIHUS IIpU OIPEACIICHUM IIEPEMEIIECHUN B
TEOPEMBI CTPOUTEIILHOU .
8 HIApHUPHO-CTEPKHEBBIX cucTeMax M (epmax. Pacuer mepememnieHuit y3ios

Mexanuku. opmyna
Makcsemia-Mopa

(bepMBbl.




Onpenenenne
MEPEMEILICHUN B

Omnpenenenue nepemMenieHnid B 6aaKax ¥ pamax OT BHELIHEH Harpy3Ku
OmpeneneHne JTUHEHHBIX M YIJIOBBIX MEpPEMENICHUN B Oanakax M IJIOCKUX
pamax no popmyne Makcpemna-Mopa. OrnpenenieHue B3auMHBIX JIMHEHHBIX U

9 | mapHUPHO-KOHCOIBHBIX .
YTJIOBBIX NTEPEMELICHU.
0ayKax M IJIOCKUX pamax
OT CWJIOBOM Harpy3ku
Onpenenenre nepeMeIeHU OT TEMIIEPATYPHOTO BO3AECUCTBUS U OT OCAIKU
Ornpenenenue o1op
MepEMEILICHUHN OT . .
10 OnpeneneHne nNepeMELIEHU OT TEMJIOBOIO BO3JACHCTBUS (M3MEHEHUE
TEMIIEpaTypPHOIO . N
-MIIepatyp TeMreparypsl). OnpeneneHue NepeMeIeHtid, BbI3BAHHBIX HEPaBHOMEPHOM
BO3JIEUCTBUS U OT OCAJKU o
OCAJIKOM OIIOP XU HETOYHOCTHIO U3rOTOBJIICHUS 3JIEMEHTOB.
onop
Pacuer MeTo10M CHII CTATUYECKU HEONPEIEIUMBIX IUIOCKUX paM
Bb160p OCHOBHOI1 CHCTEMBI U COCTaBICHHE KAHOHUYECKUX YPAaBHEHUI MeTO/1a
Pacuer cratnuecku
. CHJI TIPH pacyeTe Ha CHJIOBYIO Harpy3ky. Ompenenenne Ko3(QUIMEHTOB U
HEONPENETUMBIX paM N
Pl p cBOOOAHBIX uieHOB. [locTpoeHue Smopsl MOMEHTOB B 3aJaHHON CUCTEME.
14 METOJIOM CHJI Ha
N . [TocTpoeHne »mIOp MOMEPEYHBIX W TPOAONBHBIX cui. JlepopmanmonHas
€ICTBUE CUIIOBOM
A MIPOBEPKA U CTaTUYECKas ITPOBEPKA paMbl. Pacuer pam MeToA0M CUJI ¢ yU4ETOM
Harpy3Ku o
Py cummerpuu. OnpeneneHusl NepeMeIleHUid B CTaTUYECKU HEONpeaeTuMBbIX
pamax.
Pacuer riiockux pam METOIOM CHJI HA TEMIIEPATYPHOE BO3IEUCTBUE U OCAKY
Pacuer pam meToiom cui |O1op
15 Ha TemIiepaTypHoe  [BBIOOp OCHOBHOM CHCTEMBI M COCTABICHHE KAHOHUYECKUX yPABHEHHH METO/A
BO3JEHCTBUE U OCAAKy |CHJI IIPH pacyeTe Ha TeMIlepaTypHoe Bo3jelicTBue. OnpeseneHne CBOOOIHBIX
orop YJI€HOB KAHOHUYECKUX YpaBHEHU. PacueT METOI0M CHIJI HA HEPABHOMEPHYIO
0CaJIKy Omop.
Pacuer npocTpaHCTBEHHBIX paM METOJOM CHIL.
Pacyer cratnueckun  |BbIOOp OCHOBHOM CHCTEMBI M COCTABICHHE KAHOHUUYECKHUX YPaBHEHUN METOAA
16 | HEOMPEAETUMBIX depM 1 [CHII 11 TPOCTPAHCTBEHHOW paMbl. CoOCTaBlIeHME W DEIICHHE CUCTEMbI
IPOCTPAHCTBEHHBIX PaM (KAHOHMYECKUX YypaBHeHMA. IlocTpoeHue SIIOPEI MOMEHTOB B 3aJJaHHOM
METOJOM CHJI cuctemMe. IlocTpoeHne HSHIOp MONEPEUHBIX M HPOJOJBHBIX  CHIL.
JlepopmarioHHas mpoBepKa U CTaTUYecKasi IPOBEpKa paMbl.
Pacuer oauH pa3 KUHEMAaTMYECKHM HEONPENETMMON pambl METOJ0M
repeMenieHu I
. |Ompenenenue CTemeHM KUHEMaTHYECKOW HEONpeAenuMocTd. BriOop
Meron nepeMelieHuil B N N
17 . OCHOBHOI cucTteMbl Meroaa mnepemenieHuil. CocTaBieHHE U pelIeHHe
KaHOHUYECKOH (opme .
KaHOHMYECKOro ypaBHeHHUs. [locTpoeHue >mopsl MOMEHTOB B 3aJIaHHOM
cucreme. [loctpoeHue 3mop nonepeuHbiX U MpoJoJabHBIX cuil. CTaTuyeckas
MPOBEpPKA pacuera.
PacueTsl miockux pam METOJIOM NEPEMEIICHHI Ha CUJIOBYIO HAIPY3KYy.
Pacyer pam MeTomom |Pacder onuH M JBaXIbl KHHEMATUYECKH HEONPENEIMMON paMbl METOI0M
18 nepemMenieHnit Ha nepemenieHnii. Bpibop ocHoBHON cuctembl. CoOCTaBiI€HHE CHUCTEMbI
NelCTBHE CUJIOBOM  |KAaHOHMYECKUX ypaBHeHUH. OmpeneneHue Kod(PQPHUIIMEHTOB U CBOOOIHBIX
HATPYy3KH yieHoB. [locTtpoenue smrop ycwimii B 3agaHHOM cucreme. lIpoBepku
pemienus. IIpumepsl pacuera pam METOIOM NIEPEMEIICHUI.
Pacuer niockux pam METOJIOM NEepeMENIeHU Ha U3BMEHEHUE TeEMIIEpaTyphl U
Pacuer pam meTonom
. 0CaJIKy O1nop
nepemMenieHnii Ha .
19 [Ipumep pacuera oAMH pa3 KHUHEMATUYECKH HEONPEIETUMON paMbl METO0OM
TEeMIIEpaTypHOe 9
MICpatyp IepeMEeNIeHu Ha W3MeHeHue Ttemmneparypsl. [Ipumep pacuera oguH pas
BO3JICHCTBUE U OCATKY . .
KMHEMATUYECKU HEOMPEeNeIMMON paMbl METOAOM MEpPEMENICHUN Ha OCaaAKy
010
P OTIOpBI.
Pacuer Pacuet npocTpaHCTBEHHOI paMbl METOJIOM MEPEMEICHUI
20 | mpocrpancTBennbIx pam |[l0CTpoeHHE MO U3rHOAIOIIMX MOMECHTOB, IOHEPEYHBIX M HPOAOJIBHBIX CUJI

METOI0M

B KHHEMATUYCCKH HCONIPCACINMBIX ITPOCTPAHCTBEHHBIX paMax




MepEeMEIICHUN

METOJIOM MEPEMELIEHUN.

Merton nepeMeneHuii B

[Ipumepsl cocTaBieHHs MAaTPUYHBIX YPaBHEHHN METOJIa TIEPEMEICHUIN NS
IUIOCKHUX paM

CocraBieHre MaTpull )KECTKOCTH, BEKTOpa HArPy3KH, MaTPHILIbI HHIEKCOB JIs
CUCTEMBI CTEpXKHEH IUIOCKOM pambl. Pa3MelleHHe JOKalbHBIX MAaTpHIL
KECTKOCTH W BEKTOPOB HArpy3KH OTIENIbHBIX CTEp>KHEH B TIJI0OATBHBIX

21 MaTpU4yHOU popmMe  [MaTpulle U BEKTOPE HArpy3KHU. YUeT y3JI0BOIl Harpy3Ku U OIOPHBIX CBsI3€il B
cTepkHeBOM cucteme. OnpeneneHue y3JIOBbIX NEPEMEIICHU W YCUIIMA B
cucreme. [Ipumepbl cocTaBieHHsT MaTPUYHBIX YPaBHEHUH M CUCTEMBI
paspelarmux ypaBHeHUI A7 IJIOCKON pambl C HCIOJIb30BaHUEM MaTkaza.
Pacuer cTep;KHEBBIX CUCTEM METO0M KOHEUHBIX IEMEHTOB
CrepxHeBble KOHEUHbIE JIEMEHTHI ()epMbl U MIIOCKON pambl. Dopmyna ams
MaTpPHULIBI JKECTKOCTH CTEP>KHEBOI'O 3JIEMEHTA IUIOCKOM pambl, BBIUYMCIIEHUE

OCHOBBI pacuera N
KO3(QQHUIHUEHTOB MaTpullbl JkecTKocTH. (PopmupoBaHue I100aabHON
22 CTCPIRHEBBIX CHCTEM MaTpULIbl JKECTKOCTH M BEKTOpa HAarpy3Ku jisi CTEPKHEBOM CHCTEMBI.
METO/10M KOHEYHBIX .
Marpuia npeoOpa3oBaHus KOOPAWHAT. YUeT 3aaHHbIX TPAHUYHBIX YCIOBHH.
ICMEHTOR Onpenenenre BHYTPEHHUX YCHUJIMM B CTEpXKHEBBIX 3jeMeHTax. llopsmok
pacuera CTep>KHEBOM CUCTEMbI METOJJOM KOHEUHBIX 3JIEMEHTOB.
Pacuer craTnuecku HeONpeAEeIUMbIX PaM CMEIIaHHBIM METOJIOM.
CMermiannslif Meton  |Omnpenenenue yrcia HEM3BECTHBIX M BEIOOP OCHOBHOM CHCTEMBI CMEIIAHHOTO
23 pacuera craruuecku |[Metoga.  CocraBieHMe — KaHOHMYECKMX  ypaBHeHHH.  Brrumcienue
HEOIPENEIMMBIX paM (K0P UIIMEHTOB 1 cBOOOAHBIX WIeHOB. ITocTpoeHne pe3yabTHPYIOLIMX 0P
BHYTPEHHUX YCHUJIH.
Pacuer cucreM ¢ 0JJHOI CTeneHbI0 cBOOO/IbI HA CBOOOIHBIE U BHIHYX/ICHHbBIE
KoseOaHus
OCHOBHbIE IOHATHS U . . .
Omnpenenenue KpyroBoi 4acToThl CBOOOJHBIX KOJE€OaHUH CHUCTEMBI C OJHOM
orpezeseHus: AMHAMUKHI
COOpyKEHH. CTeneHbl0 CcBOOOIBI. OmpenencHue CTETeHN CBOOOJIBI TOUYEYHBIX Macc.
OmnpeneneHre NOJATIMBOCTH PAcUeTHOM CXeMbl. BbluncieHne KpyroBoit
26 Crobozmbie 4acTOThl, Mepuoaa KosebaHuil, 4YacToThl KoseOaHui. BbIHyXIeHHBIE
BRIYIR/ICHIBIC Kosie0aHUs CHCTEM ¢ OJJHOM cTeneHbto cBo00 1bl. [TocTpoenne tuHaMuyeckoi
KoJIe0aHUs CUCTEM C .
. SIIOPBI U3TMOAIOIIMX MOMEHTOB OT BHOpPALlMOHHOW HAarpy3Kud B CUCTEME C
OHHZI;OC(ST::;;HHO OJTHOH CTeneHbto cB0OOAbI. Vcronb30BaHue AMHAMHECKOTO K03 unmeHTa
Y KaHOHUYECKOTO YpaBHEHHUS [T aMIUTATY/Ibl HHEPIIHOHHON CHITBI.
Pacuer cucreM C HECKOJIBKUMM CTEMEHSAMU CBOOOJBI Ha CBOOOJHBIE H
BBIHY)KJICHHBIE KOJICOaHHS
Omnpenenenue 4acToT U (opM CBOOOAHBIX KOJIEOAHUN CHUCTEMBI C JABYMS
CBoOoaHbIE U creneHssMu CcBOOOBI. OmpeneneHue CTENeHW CBOOOJBI COCPETOTOUYEHHBIX
BBIHY)K/ICHHbIE Mmacc. CocTaBiieHHE ONpeenuTeNs YacToT. Bbluncienne 4acToT U NepuoioB
27 KoyeOaHus cucTeM ¢ |[cBOOOAHBIX  KojeOanui. [locTpoeHwe rnaBHBIX GopM  KoyieOaHHIA.
HECKOJIbKUMHU CTeTeHsIMH |[lMHaMUUecKuil pacdeT IUIOCKOM paMbl Ha BHOpAIMOHHYIO Harpysky.
cBOOOABI CocraBneHne W pelleHHe KaHOHUYECKMX YpaBHEHHUH JUISI aMIUIUTY]
MHEPLUOHHBIX CHJI TpU JieiicTBUM BUOpannoHHOM Harpysku. IloctpoeHue
JTMHAMUYECKON SMIOPHI M3rHOAIOIIMX MOMEHTOB M (DOPMBI BBIHYKICHHBIX
KOJIeOaHUH.
[Tpubnmxennsie MeToAb! |OnpeesaeHne 4acToT CBOOOHBIX KOJIeOaHUH CUMMETPUYHBIX CHCTEM
pelieHus 3a1a4 Paznoxenne komeOaHWN CHMMETPUYHON CHCTEMBI Ha CHMMETPHYHYIO W
28 JTUHAMUKU. Mepbl KOCOCHMMETPUHYIO (I)?pMBI. Omnpenenenre 4yacToT CBOOOTHBIX KOJIeOaHUM
3alIUTHI OT CUMMETPUYHOMN TIOCKOM pamBbl.
JTMHAMUYECKUX
BO3JICHCTBHI
29 | OcropHEIE monOKeRns |OCHOBHBIC MOHSTHs. CTaTHYECKUH CIIOCO0 paciera Ha yCTONYNBOCTb.




OHpGI[eJIeHI/Ie KpI/ITH‘{eCKOfI CHUJIbI Ha OCHOBC CTAaTUYCCKOI'O KpUTCPUS.

YCTONYUBOCTH P o N
. eHIeHUE 3a7a4 ONPEIEICHUS KPUTHUYECKON CHIIBI JUIsl CHCTEM C OJHOM
COOPYKEHHI
CTETIEHBIO CBOOO/IBI.
Y CTONYMBOCTB LIEHTPAIBHO-CKATBIX IIPSIMOJIMHEUHBIX CTEPKHEH.
Veroi Bri6op ocHOBHOI cucTeMbl. OTHOCHUTENbHBIE MKECTKOCTH U KPUTUYECKUE
CTOMYHUBOCTH .
napameTpbl Il CxaThiX cToek. CocTaBieHUE ypaBHEHUS YCTOMYMBOCTH.
LHEHTPaIbHO-CKATHIX o N
30 o Ornpenenenne peakuuid B CBSI3SIX OCHOBHOW CHCTEMBI. PerieHue ypaBHEHUs
MPSAMOJIMHENHBIX o
p ore . YCTOMYUBOCTH CIIOCOOOM 10700pa KOopHs. cronb30BaHHe MPOrpamMMbl JIJIst
TepIKHEH .
p pacyera paM Ha YCTOMYMBOCTh. BrIuncCIeHNE KPUTUUECKUX CUJT U PACUETHBIX
JUTMH CKATBIX CTEPHKHEH.
N Pacuer miockux paM Ha yCTOMYMBOCTh METOJOM MEPEMELICHUI.
JlmHaMUYeCcKui 1
. Pemenne 3amay mo ONpPENENEHUIO KPUTHUYECKUMX CHUJI I OTHEJbHBIX
31 |»>HepreTruecKuil METOIBI . -
. CTEP>KHEH U MPOCTEUIINX paM IHEPTreTUYECKUM METOJI0M
pacyera Ha yCTOMYUBOCTh
O6mue nonoxxenus.  |Pemenue 3agay n3ruda npsiMOyroJibHbIX MJIaCTUH
32 Pasperarorme DJIeMEHTapHbIE Clydad HW3ruba IiacTuH. PemieHue mpsiMol W oOpaTHOMU
ypaBHeHMs u3ruba  [3a4a4m msruba miaactud. O pacdyere OPTOTPONHBIX IUIACTMH U IUIACTHH HA
TOHKHX IIJIaCTUH YIIPYTOM OCHOBAaHHUHU
Pemenue 3aa4 u3ruba miacTUH NpUOIMKEHHBIMUA METOJaMU
Pacuer niacTMH METOIOM KOHEYHBIX pasHOCTeW. KOHEYHO-pa3HOCTHBIN
[TocTtaHOBKM M MeTOLI |onepaTop AudQepeHnanbHOro ypaBHeHHs M3ruba. YdeT TIpaHUYHbBIX
33 | pemenus 3amau u3ruba |yciaoBuil. Berducienne BHyTpEHHUX yCUIIMI U HanpsbkeHnid. Meton byoHoBa
IJIaCTUH — Tanepkuna. OcHOBHbIE TIONOXKEHUA MeToAa. basucHbie QyHKIMH.
BapuaunoHHO-pa3HOCTHBIN MeTOJ. Pa3HOCTHBIN omepaTop BapUALMOHHOTO
ypaBHeHus. Meron Purna — Tumorenko.
Pacuer miacTuH METOI0M KOHEYHBIX 3JIEMEHTOB
Pacuer niut metogom
34 Pacuer mauThl METOJIOM KOHEYHBIX AJIEMEHTOB C MOMOIIBIO MPOTrpaMMHO-
KOHEUYHBIX 3JIEMEHTOB
BBIYHMCIIUTENIbHBIX CPEJCTB
Pacuer Torkux nonorux |[IpubnmkeHHOe penieHue 3a1ad TEOPHH 000TI0UYEK
o6omouek. O6mHMe Pacuer o6omouek ¢ ncnons3oBanueM [IBK "SCAD" wiu "LIRA". Pacuernas
36 | cBemenums 0 YMCIIEHHBIX [CXeMa OOONOUYKH. 3aJaHHe CHCTEMbl KOOPAWHAT, ypaBHEHHUS MOBEPXHOCTH
METOJIaX pacueTa 000J109KH, TPAaHUYHBIX ycIoBUH. Harpyska u mpoBeneHue pacyera.
00oJ10ueK
[TpuMmeHeHne MeToJa KOHEUHBIX DJIEMEHTOB K pacdeTy 000J0ueK.
[Tpumenenne Metona |[IpoBenenue pacuera obonouku B [IBK "SCAD Office" unu "Jlupa- CATIP".
37 | xoneunsix snemenToB k |Co3/1aHNe MOBEPXHOCTH 000JIOUKH, TeHEPAlUst KOHEYHO- AJIEMEHTHOM CEeTKH.

pacueTy 0000ueK

3anaHue TpaHUYHBIX YCJIOBUH, Harpy3ka. IIpoBenenue pacuera. M3yuenue
TEOPETUYECKOr0 MaTEpHaIa 1o TEME.

5.3. JJabopatopHble pabOThI

HaunmenoBanue paznena

Ne
paan U TeMBI J1a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
paboT
OmnpefieneHue NepeMenieHnil B MIAPHUPHO-CTEP)KHEBOM CHCTEME OIBITHBIM
Omnpenenenue peil peMeIll PHHD p
8 IIyTEM U aHATUTHIECKH
TiepeMeNICHHI B . .
Omnpefienenue NepeMenieHnii B MIaPHUPHO-CTEPIKHEBOM CHCTEME OIBITHBIM
9 | mrapHUPHO-KOHCOIBHBIX
myreM. CpaBHEHHE TOIYYCHHBIX PE3YJIbTATOB C AHATUTHIECKUM PEIICHHEM.
Oankax M IJIOCKUX pamax
OT CHJIOBO# Harpy3KH
Pacyer IUIOCKOM paMbl METOJOM KOHEYHBIX OJIEMEHTOB C MOMOIIBIO
OcnoBpl pacyera POrPAaMMHO-BBIYUCITHTEBHBIX CPEICTB
99 | CTCPKHEBBIX CHCTEM  |Bpoy pacyeTHOI CXeMbl M MCXOAHBIX JaHHBIX IJIS BBIIOJIHCHHS pacyeTa

METOJO0M KOHCYHBIX
9JICMCHTOB

IUIOCKOM pamMbl METOJIOM KOHEYHBIX JIEMEHTOB C IOMOIIbIO BBIYMCIUTEIBHON
nporpammel. [IpoBenenue pacuera u aHaiu3




[IOJIyYEHHBIX PE3YJILTATOB.

5.4. CamocrosrenbHas paboTa o

OyJaroIuXCs

No | HaumeHnoBaHue pasnaena o
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3a| AMCUMILIMHBI U TEMBI
3amaua 1.1. OnpeneneHue BHYTPEHHUX YCWIMM B IIAPHUPHO-KOHCOJIBbHOM
Oanke
Kunemarnuecknii aHanu3 3aJaHHOM CUCTEMbI M IIOCTPOCHHUE MOITAXKHOU
MHorornpoJsieTHbIe CXEMBbI IAPHUPHO-KOHCOJIbHOM Oanku. OnpezeneHue peakiuu B CBA3SIX OT
2 | mapHUPHO-KOHCOJILHBIC (33JJaHHOM HAarpy3Kd M IPOBEPKAa IPAaBUIBHOCTU OIPEIEICHUSI OIOPHBIX
Oanku peakuMii 1o YCJIOBHUIO paBHOBECHs Bcel pacueTHOM cxembl. [locTpoeHue
SMIOPHI  TMOMEPEYHBIX CHJI M HW3rubaromux MomeHToB. IIpoBepka
MPaBUJIBHOCTH TMOCTPOCHHUS S0P BHYTPEHHHUX ycwinid. H3ydeHue
TEOPETHUYECKOr0 MaTepUaIa 1o TeMe.
3anaua 1.2. Onpenenenrue BHYTPEHHUX YCUIIUN B MHOTOJIMCKOBOM pame
MHOroaucKOBbIE KunemaTnuecknii aHanu3 3alaHHON cXxeMbl pambl. OnpeaeneHue peakuui B
pacyeTHBIE CXEMBI. OIOPHBIX CBA3SIX OT JIEWCTBUS 3aJaHHON HArpys3ku. PacKpeITh 3aMKHYTBHIN
3 |TpexwapuupHble paMbl U |KOHTYp. IloCTpouTh 3mIOpHl M3rMOAIOIIMX MOMEHTOB, IONEPEYHBIX U
apku. PaMbl ¢ 3aMKHYTBIM|ITPOIOJIBHBIX CH. IIpoBepka NpaBUIILHOCTH IOCTPOEHMS BIIIOP BHYTPEHHHX
KOHTYPOM YCWJIMH II0 YCJIOBMSIM PaBHOBECHUS y3JI0B paMbl. M3yueHnue TeopeTndeckoro
MaTrepuaa 1o Teme.
3anmauva 1.3. Onpenenenue ycuinii B CTePKHAX 0aouHOM GepMbl
AHaiau3 TEeOMETPUYECKOM HEHW3MEHSEMOCTH 3a/JaHHON cXeMbl (epMBbl.
Cratuyecku OnpeneneHue ONOPHBIX PEAKUUMM M YCWIMH B CTEPXKHAX 3aJaHHBIX
4 | ompenenuMble IUIOCKUE [[TAHENEH,0T JEHCTBUA BEPTUKAIBLHOW Harpys3ku. IIpoBepka npaBHIBHOCTD
bepmbl OIpeNIeNIeHUs] YCUIIMM MO YCIOBHUSM PAaBHOBECHS BBIPE3AHHOIO y3ja JIHOO
OTCe4YeHHOU YacTH (epmbl. M3ydeHne TeopeTHIecKoro MaTepuraa o TeMe.
. |3anaua 1.4. Pacyer mapHUpHO-KOHCOJILHOM Oallky Ha MOJIBUKHYIO HArPY3Ky
JIuHuM BIUSHUS peaKIUi . o .
- |lloctpoeHne nuHUIA BIUSHUS OJHOM W3 OMOPHBIX pEAaKUUN U BHYTPEHHUX
Y BHYTPEHHUX YCUJIUH B . . .
5 YCWJIMH B 3aJaHHOM CEYEHMHM MHOTOINPOJIETHOW IIIapHUPHO-KOHCOIBHON
IIPOCTBIX U
P Oanku. M3yueHne TeopeTHueckoro MmaTepuana rno TeMe.
MHOTOMPOJIETHBIX OalKax
3anaua 1.4. PacueT mapHUPHO-KOHCOJIBbHOM OaJIKM Ha MOABMXKHYIO Harpy3Ky
Haxoxaenue 1o JUHUSAM BIUSHUS BEJIWYUH PEAKIIUN U BHYTPEHHUX YCUIIUN
OmnpeneneHue peakiuii v |OT 3aJaHHOM HEMOJBMIKHOM HArpy3KM, a TaKKe MAaKCHMAalbHbIX U
6 | BHYTpeHHUX yCHJIHMI IO |MMHMMAJbHBIX 3HAYEHUM PEAKIMM W BHYTPEHHUX YCHUJIMH OT 3aJaHHOU
JIUHUSM BIIASHUS NOJBWKHOM  Harpy3ku (CHCTEMBl  CBSI3aHHBIX  TIpy3oB). 3yudenue
TEOPETHYECKOr0 MaTeprasa o TeMe.
Jlunun Biusuus yeunuit [[locTpoenve nuHuMiA BIMSAHUS B INIOCKUX (hepmax
7 B apKax, pamax u [ToctpoeHne nUHUIA BIMSHUS pEAKUMH M YCHJIMH B IUIOCKUX (hepMax.
MPOCTHIX (hepmax W3ydeHne TeopeTHuecKoro MaTepuara 1o Teme.
AHaJIUTHYECKOE OIpPENEICHUE IEPEMENIEHUII B IIApHUPHO-CTEPKHEBOM
OcHOBHBIE IPUHLIUIIBI U
. |cucreme
TEOPEMBI CTPOUTEIHHON .
8 OnpeneneHue nepeMenIeHUl B IIAPHUPHO-CTEP)KHEBBIX CHUCTEMax IpU
MexaHuku. dopmyiia o o
JIEWCTBUM CUJIOBOM Harpy3ku mo ¢dopmyne MaxkcBenna-Mopa. M3ydenue
Makcgemia-Mopa
TEOPETUYECKOr0 MaTepHaa 1o TeEME.
Onpeenenue 3anaga 1.5. Onpenenenne nepeMenieHnii B MHOTOAMCKOBOW pame
nepeMeLeHuH B Omnpenenenre TOPU30HTAIBHBIX U BEPTUKAIBHBIX MEPEMEIIEHUH OCHOBHBIX
9 | wapHUPHO-KOHCOIBHBIX |Y3710B pacyeTHOM CXeMbl MHOT'OJIMCKOBOI pambl, pACCUNTAHHON Ha 3aJaHHYIO

Oankax M IJIOCKUX pamax
OT CUJIOBOH

Harpy3ky B 3agaude 1.2. Iloctpoenue nedopMHpPOBaHHONW CXEMBbI paMBbl.
N3ydeHne TeOpeTUUECKOro MaTepuaa 1o TeMe.




Harpy3Ku

Onpenenenue Onpenenenne nepeMenieHU OT TEMIIEPATYPHOTO BO3AEUCTBUS U OT OCaIKU
MEePEMEILICHUHN OT orop
10 TEMIIEPATYPHOTO Onpenenenne mepeMeIIeHU OT TEIUIOBOTO BO3IEHCTBHS U OCAIKU OIIOP.
BO3JIEUCTBUSA U OT ocaaku|3ydeHue TeopeTu4ecKkoro Marepuaia 1no TeMe.
o110p
Cratudecku OcHoBHasl cucTeMa U KAHOHUYECKUE YPaBHEHUS METOAA CUJT
13 HEOIpeIeTUMbIE OmpeneneHne CTENEHU CTaTUYECKOW HEOoINpeAeéHHOCTH. BriOOp OCHOBHOM
CHCTEMBI, X CBOWCTBA U |CUCTEMBI U COCTAaBJIICHUE KAaHOHUYECKUX YpaBHEHHH Meroja cuil. M3ydenue
0COOEHHOCTH TEOPETUYECKOr0 MaTepuaa 1o Teme.
3agaya 2.1. Pacuer miIOCKON CTaTMYECKH HEOMPEACIMMON paMbl METOJIOM
Pacuer cratuyecku  |cuit. 3anmava 2.2. OnpeneneHue nepeMenieHui B CTaTUYECKU HEOpeAeIuMOn
HEONPENEIUMBIX paM  |pame
14 METOJIOM CHJI Ha [TocTpoenue 3m0p U3rndAONUMX MOMEHTOB, ITOTIEPEYHBIX U MPOJOIBHBIX CHII
NIEACTBHE CHJIOBOMI  |[B CTaTMYECKH HEOINPENEIMMOM paMe OT 3aJaHHOM CHJIOBOM Harpys3Ku.
Harpysku Onpenenenus nepeMelieHui B CTAaTUYECKU Heollpenenumon pame. M3zyuenne
TEOPETUYECKOr0 MaTepuaa 1o Teme.
3anaya 2.3. Pacyer craTM4eckd HEOIpPENEIMMON paMbl METOJOM CHJI Ha
Pacuer pam meToom cun
0CaJIKy O1nop
Ha TeMIlepaTypHOe
15 . [TocTpoenue 3mrop N3rudarIKUX MOMEHTOB, IIOTIEPEUHBIX U ITPOJIOJIBHBIX CHII
BO3JICHCTBUE U OCA/IKY .
B CTaTUYECKUM HEOINpEACIMMONM paMe OT ocaaku onopbl. W3yueHue
010
p TEOPETUYECKOr0 MaTepuaa 1o TemMe.
Pacuer cratmyeckm HeompeaenMMBIX (GepM M TPOCTPAHCTBEHHBIX pam
Pacyer ctaTuyecku  (METOIOM CHIL
16 |HeOMpEneTMBIX ¢depm u |OnpenencHne  CTENEHM  CTAaTHMYECKOM — HEOHMpeAenuMmoctd  gepM |
IPOCTPAHCTBEHHBIX PaM [IPOCTPAHCTBEHHBIX paM. BbIOOp OCHOBHOH CHCTEMBI M COCTaBJIECHHE
METOIOM CHJI KaHOHMYECKHX ypaBHeHHH. OCOOEHHOCTH pacueTa MPOCTPAHCTBEHHBIX PaM
MeToAO0M cuil. I3ydeHue TeopeTuyeckoro Marepuasia no TeMe.
3anava 3.1. PacueT miockoi pambl METOJIOM NIEPEMELIEHUI B KAHOHUYECKON
Pacyer pam meTogoM  |popme
18 nepeMelieHni Ha [TocTpoenue 31mop U3rndAOLUMX MOMEHTOB, TONEPEUHBIX U MPOIOIBHBIX CHIT
NeCTBUE CUIIOBOM B KHHEMAaTHYECKH HEOINPEeNeIuMON paMe, UCII0JIb3Yysl METO NepeMEIeHH B
Harpy3Ku KaHOHMYecKoH popme. M3yueHne TeopeTHueckoro Marepuana o Teme.
[locTtpoeHne »mOp BHYTPEHHUX YCWIMH B pamMax Ha TeMIIepaTypHOe
Pacuer pam metonom D P TP Y P patyp
. BO3/ICHICTBUE U OCAJIKY OIIOP
NepeMelIeHUI Ha
19 ITocTpoenue 31mop U3rndALUIMX MOMEHTOB, TONIEPEYHBIX U MPOJIOIBHBIX CHIT
TeMIIepaTypHOe -
MIepatyp B KHMHEMAaTHYECKH HEONpPENeIMMbIX paMax METOJOM IepeMelIeHU Ha
BO3JIEHCTBUE U OCAZIKY
U3MEHEHHE TEMIIEpaTypbl U Ha ocaiky omnop. M3ydeHue TeopeTHdecKoro
()]
P MaTepuasa 1o Teme.
p Pacuer npocTpaHCTBEHHBIX paM METOAOM IepEMELIEHUIN
acuer
ITocTpoenue 31mop U3rudAOLUIMX MOMEHTOB, TOTIEPEYHBIX U MTPOJIOIBHBIX CHIT
20 | mpocTpaHCTBEHHBIX paM . 9
. |B  TpocTpaHCTBEHHOM pame MeTogoM  mepememieHuil. M3yuyenue
METOJIOM IIEPEMEILIEHU I
TEOPETUYECKOI0 MaTepUaa 1o TeEMe.
3anaya 3.2. Pacuer miockoil paMbl METOJOM NEPEMEUIEHUM B MaTpUYHOU
hopme
OmnpeneneHue yriaoBelX W JIMHEWHBIX IEPEMEIIEHUN Y3J10B, a TaKke
BHYTPEHHUX YCWJIMHA B CTEPXKHSIX 3aJaHHOM CXEMbl paMbl. C IOMOIIbIO
21 MeToj epeMeInieHnii B [MaTpUYHOTO METOJla MepeMEIIeHN. PacueT pambl BBINOIHUTH MaTpPUYHBIM

MaTpuyHOU popme

METOJIOM TIepeMeIlleHH B BhIYMCIUTEIbHOM cpene Mathcad. TTonyuennbie
pe3ysbTaTel  CPaBHUTh C  pe3yjibTaTaMHM pacdyeTa paMbl METOJOM
nepeMenieHnii B kaHonndecko popme (3agada 3.1). Mcnone3ys HaliieHHbIE
3HAUEHUS BHYTPEHHUX YCUJIMHI U Y3JIOBBIX MIEPEMEIIEHUN, TOCTPOUTD SIIOPHI
ycunuit u 1epopMupoBaHHYIO cxemy pambl. M3yuenue




TCOPCTUUCCKOTO MaTCpUualia o Tc¢Me.

OcHoBBI pacueTa
CTEP’KHEBBIX CHCTEM

3agayva 3.3. Pacdet miockoi paMbl METOAOM KOHEUHBIX AJIEMEHTOB

3ajaHue pacyeTHOM CXEMbl U MIPOBEJICHUE pacueTa MIOCKOW paMbl METOAOM
KOHEUYHBIX 3JIEMEHTOB C IMOMOINBIO BBIYMCIHUTEILHON MPOrpamMMbl. AHAIIN3
HOJIy‘-IeHHBIX pe?)yHBTaTOB 148 CpaBHeHI/Ie ux C p€3y.]IBTaTaMI/I pvaeTa I[aHHOfI

22 METOOM KOHEHHBIX pambl METOJIOM IMEepeMelleHu B KaHoHWYeckoil ¢opme (3amaua 3.1) u B
CMEHTOR MatpuuHoil (opme (3amada 3.2). BwIBOg WM TpeACTaBICHHE PE3yIbTaTOB
pacuera pambl B rpaduyeckoM Buje (MIOpbl ycUlui, AeQOpMUPOBAHHOM
cxeMmbl). M3yueHne TeopeTHueckoro MaTepuaia 1o TeMe.
[IpuMeHeHne cMENIaHHOTO METO/Ia K PAcUeTy IIOCKUX U MPOCTPAHCTBEHHBIX
pam.
C . AHaM3 CTeneHed CTaTU4eCKOM M KHUHEMATHYECKOW HEOIPEeAeIMMOCTH
23 MCUIARHBIL METOL 10 orembl B LestoM 1 ee wacTei. Br16op panmoHaqbHOTO METOJa pacuerta.
pacteta Cratiieekit |6y opyag  cncrema cMemaHHOro Meroga. COCTABICHHE KAHOHMYECKHX
HEOTPEACIMMBIX pam ypaBHeHUH. Bbruncienne ko3(h(UIMEHTOB U  CBOOOIHBIX  YJICHOB.
[Toctpoenue pE3yJIbTUPYIOLIEH BIIOPHI MOMEHTOB. N3yuenue
TEOPETUYECKOr0 MaTepuaa 1o Teme.
OCHOBHBIC HOHSTHS 1 CB0OOOIHBIE U BBIHYXICHHBIE KOeOaHus CHCTEM C OJIHO CTENEHBIO CBOOO/IBI
S ——— OCHOBHBIE TTOHSTHUSA JMHAMAKH COOPYIKEHHH. CBoOoaHBIE M BBIHYK]ICHHBIE
D — KoJe0aHusl CUCTEM C OJITHOM CTemNeHblo cBOOO bl M3yueHue TEOPETHYECKOTO
CBOBOIHEIC 1 MaTtepuaia no teme. PemieHue 3amad pacdyera CUCTEM C OJHOM CTENEHBIO
26 BBy TCHEBIE cB00O/IbI Ha CBOOOTHBIC U BBIHYX/ICHHBIE KOJIECOaHMUS.
KOJIe0aHUs CHCTEM C
OJIHOM CTEIEHBIO
¢BOOOBI
3anaya 4.1. JluHaMu4eckuil pacueT IJIOCKOH pambl Ha BUOpPALMOHHYIO
Harpysky
Omnpenenenue yucia cTerneHeid cBo00Abl COCPETOTOUEHHBIX MaccC 3a/laHHOM
pacueTHo# cxembl. OnpeneneHre KodpGUITUEHTOB U COCTABICHUE YPABHEHHUSI
CBoGOHbIE 1 4acTOT B YMCJIEHHOM Buje. OnpenerneHne KOpHEH 4acTOTHOTO YpaBHEHUS U
BBIHYJTCHEBIS NpOBEpKA MPABHILHOCTH €r0 PELICHHS. Onpezenenne 4acToT UM MEPUOJIOB
27 CONCOAHIS CHCTEM C CBO6OI[HI>IE( kosnebanuii. CoctaBneHue B 00IIEeM BUJIE CHCTEMbI KaHOHMECKHX
HECKONBKIME CTemcHsvy |YPABHEHAA JUL OMPENENeHNs aMILTUTY/HbIX SHAYCHHH WHEPUHOHHBIX CHIT
CcBOBOLI MPUMEHUTEIFHO K 3aJlaHHOM pacyeTHoM cxeme. OrmpenelieHne TIaBHBIX
K03 (HUIIMEHTOB ¥ CBOOOJHBIX UJICHBI CUCTEMbl KAHOHUYECKUX YPaBHEHHIA.
N3 pemenust cuctemMbl ONpeeInTh aMIUITUTYIHbIC 3HAYCHUS] WHEPIIMOHHBIX
cui. [TocTpouTh TMHAMHYECKYIO SMIOPY U3THOAIOIINX MOMEHTOB.
[MpuGnmkerHsie MeTo 161 |MICNIONE30BaHNe CHMMETPHH B 33]a9aX AMHAMUKH. [IprOIKeHHbIE CII0COOBI
perieHus 3aaaq OTpeieNIeHUs] YaCTOT CBOOOTHBIX KOJICOaHMIA
28 JTMHAMHKHA. MephbI Hcnonp3oBanne CUMMETPUHM paCcYETHOM CXEMbl B 3ajgadax JIMHAMHKH.
3aIIUTHI OT [TpubnmxeHHble CIOCOOBI OMPENENeHUs YacTOT CBOOOJHBIX KOJIeOaHMIA.
TUHAMUYECKUX Bpennoe Bo3aeiicTBre BHOpAIIUK U MEPHI 110 €70 CHUKEHUIO.
BO3JICHCTBHI N3yuenue Teopernueckoro Mmarepuana no reme. Pemenue 3aaau.
OcHoBHble OHATHA. CTaTHYECKH CITOCO0 pacyera Ha YCTOWYUBOCTD.
OCHOBHHUe TOTIOMCHUA 1~ o ryvecknit crioco6 pacyera Ha YCTOMYUBOCTb.
29 YCTOMHHUBOCTH N3yuenue TeopeTndeckoro marepuana mno reme. OnpeaeneHne KpUuTHIECKOM
COOpYHCHIH CHJIBI JIJIS1 CUCTEM C OJTHOM CTENEHbIO0 CBOOOIBI.
Y CTONYHUBOCTS Pacuer Ha Y CcTOMUYNMBOCTD EHTPATIBHO-CHKATHIX NMPSMOIUHENHBIX CTEPKHEM.
30 IeHTPATEHO-CHKATHIX Br160p ocHOBHOM cUCTeMBI MeTO/Ia epemenieHnii. CocTaBieHue

HpHMOJ’IHHCﬁHBIX




CTEpKHEU

ypaBHEHMs YCTOHUMBOCTHU B 001meM Buje. [loctpoeHne B OCHOBHOM cucTeMe
SMIOPBI N3rHOAOIIMX MOMEHTOB OT €JUHUYHBIX CMELICHUH 110 HAaIPaBJICHUSAM
BBEJICHHBIX  JIONOJIHUTENbHBIX  cBsizel.  OmnpeneneHue  peakuuid B
JOTIOJIHATENBHBIX CBA3SAX OT 3aJ@HHBIX CIMHUYHBIX CMEIICHUN U PEIICHHE
ypaBHEHHS YCTOHYMBOCTH IyT€M I0J0Opa HAWMEHBIIEr0 KPHUTUYECKOTO
napamerpa. OnpeznesneHne KpUTHUYECKUX CHJI U PacueTHBIEC JUIMHBI U1 BCEX
CKaTBIX CTOEK PACUYETHOMN CXEMBI

JvnHamuyeckuii u

Pacyer miockux pam Ha yCTOMUMBOCTH METOAOM MEPEMELICHHI.
N3yuenune teopeTnueckoro marepuania mno treme. OnpeneneHne KpUTUYECKUX

31 |3HEepreTUYeCKuii METOIbI o
- CHJI JUIS CTEP>KHEH U MPOCTHIX PaM SHEPreTUYECKUM METOI0M.
pacyeTa Ha yCTOMYUBOCTh
OO6ume nonoxenus. |OcCHOBHBIE ypaBHEHHs U3TM0a TOHKUX IJIACTUH
30 Paspemaromue HuddepenunanbHoe ypaBHeHHE H3ruba IUIACTUHBI. 3aJlaHue TPaAHHYHBIX
ypaBHEHUs u3ruba  |yciaosuil. M3yueHne TeopeTuueckoro MaTepuaa 1o Teme.
TOHKHUX IJIACTHH
3agada 5.1. Pacuer n3rnbaemMoi IUIMTHI YUCIIEHHBIMA METOLAMU
MeTo161 pUOTMKEHHOTO peteHus TudepeHINaTFHOTO YPaBHEHHS U3THoa.
[TocTaHOBKH ¥ METOABI N
Pacyer muiMTHI METOOOM KOHEUHBIX pA3HOCTEM Ha pa3HBIX CETKax.
33 | pemenus 3ama4 u3ruoa
[Toctpoenne rpaduKOB CXOAUMOCTH PEIICHUS YISl MPOTHOA M M3THOAIOIIIX
TJIACTUH
MOMEHTOB B ILTUTE. BaprannoHHbie METOAbI pelIeHUs 3a7a4 U3ruda MiacTHH.
N3yuenune TeopeTnueckoro Marepuana mo TeMe.
3amaua 5.1. Pacuer n3rn6aeMoil minThl YUCICHHBIMA METOIaMU
Pacuer mnnuTHI METONOM KOHEYHBIX JJIEMEHTOB Ha pPa3HBIX CETKaX.
[Toctpoenue rpadukoB CXOAUMOCTH PEIICHUS ISl MPOTruda U U3THOAIOIINX
Pacyer mut meronom .
34 MOMEHTOB B Iu1MTe. CpaBHUTENBHBIN aHAJIN3 PE3YJIbTaTOB, oIy4eHHbIX MKP
KOHEUHBIX JIEMEHTOB
nu MKD. BbiBoabl 10 NPUMEHEHUIO YHUCICHHBIX METOJOB [UIsl pacueTa
n3rubaeMon imThl. 3ydeHne TeopeTHIeCcKOro MaTepuaa 1mo Teme.
OO01ue mooKeHusl 0 pacueTe TOHKUX oOoiyouek. Jlepopmaruu u ycunus B
TOHKHX 000JI0YKax
OO0111e MoI0KEHHS O
OcHoBHbIE TIOHATHS U ompeAeneHus: obonoyek. Knaccubpukanus obomouex.
35 pacuere TOHKHX .
SonoteK Omnucanue noBepxHocTH. KpuBonuueliHas cuctema koopauHart. Jledopmarmu
0 .
U ycuiaus B TOHKHX oOonoukax. CBsi3p HamNpsOKEHUH C BHYTPEHHUMU
ycuusiMu. YacTHbBIE TEOPUHU pacdyeTa TOHKUX 000JI0UeK.
Pacuer Tonkux monorux |Pacuer o6onouek ¢ momorisio [IBK "SCAD" unu "LIRA"
obomnouek. O0mme [Ipumenenue TIBK nans pacuera obosnouek. PacueTHass cxema 000J0YKH,
36 | cBemeHUs O YHUCIICHHBIX |ypaBHEHUE IOBEPXHOCTH OOOJIOYKH, TIpaHWUYHBIX ycioBuid. Harpyska u
METO/IaX pacuera MpoBeAICHUE pacueTa. M3ydeHne TeopeTHIecKoro MaTepuaa 1mo TemMe.
000J104eK
3anaya 5.2. Pacder mosnoroit 000J104YKH METO/IOM KOHEUHBIX 3JIEMEHTOB
Pacuet 060mouku Meto1oM KoHedHBIX 31eMeHToB B [IBK "SCAD Office" nin
IIpumenenue merona |y "
JInpa-CAIIP" nys HECKONBKUX BapuUaHTOB 3arpykeHus. s HEBBITOAHOTO
37 | KOHEYHBIX dTIEMEHTOB K

pacdety 060J109eK

3arpy’>KeHHsl M300pa3uTh JIIOPHI MPOTHOOB, HM3THOAIONIUX MOMEHTOB U
HOpMaJbHBIX CcHUJ. BbpIBOABI MO  pacyery oOomouku. M3ydeHwue
TEOPETUYECKOr0 MaTepuasa 1o Teme.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

[IporpamMmmoil TUCHMIUIMHBI MPETYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHUM, HA KOTOPBIX AAeTCs
OCHOBHOM CHCTEMAaTU3WPOBAHHBIM MaTepuaj, MPAaKTHYCCKUX M JIA0OPATOPHBIX 3aHATHUM, MPEANOJIararoIinx
3aKpeIJICHNEe M3YYCHHOTO Marepuaia u (pOopMHUPOBaHUE Y OOydarOmMXcs HEOOXOIUMBIX 3HAHUU, YMEHUU H
HaBBIKOB. Kpome TOro, BaXXKHEWIIMM ATaloM HW3y4YeHUs IUCIMIUIMHBI SBISIETCS CaMOCTOsITEIbHAs padoTa
oOydaromuxcsi C UCIHOJIb30BaHUEM BCEX CpPEICTB U BO3MOXXHOCTEH COBPEMEHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocToSTENNbHOM paOOThI 10 TUCHUIUIHHE BKIIFOUASTCS CJICTYOIIee:

- U3yYCHUE TEOPETHUYECKUX BOIPOCOB IO BCEM TeMaM JTUCIUILUIHHBL;

- MOJIrOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

- IOJrOTOBKA K JJA0OPATOPHBIM 3aHATHSIM;

- MOJrOTOBKA K BBIMOJIHEHUIO KOHTPOIBHBIX 33JIaHUI;

- IOJITOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHBIX PadoT;

- MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYICHTOB;

- IOJTOTOBKA K MTPOMEKYTOYHON aTTECTAIHH.

3aJIoroM YCTEIIHOTO OCBOEHHUS JUCIUIUIMHBI SIBIAECTCS 0053aT€IbHOE IOCEUICHUE JICKIMOHHBIX,
MPAKTUYECKUX U Ja00paTOPHBIX 3aHITHI, TaK KaK MPOIYCK OJHOrO (TeM 0ojiee HECKOJIbKUX) 3aHSITHH MOXKET
OCJIO)KHUTh OCBOEHHE pa3/esioB Kypca. Ha mpakTHdecKuxX 3aHATHSX MaTepuas, WU3JI0KCHHBIA Ha JICKIMSIX.
3aKpEIISieTCs BHIOJIHEHUEM KOHTPOIIBHBIX PadoT MO TeMaM AUCHUILTUHBI coracHo PII/I.

[Ipuctynas Kk U3y4eHHUIO AUCIUIUIMHBI, HEOOXOAUMO B MEPBYIO OYEpEh O3HAKOMUTHCS COJAECPKAHUEM
PIIJ] nns ctyaeHToB O4HOW (opMbI OOy4YeHHS, a TakK€ METOJWYECKUMHU YKA3aHUAMU 1O OpraHu3aluu
CaMOCTOSITEITLHOW paOOThI M TIOJITOTOBKU K MIPAKTHYECCKAM ¥ JIAOOPATOPHBIM 3aHSATHSIM.

[Tpu moAroToBKE K MPaKTUUECKUM U Ja00PATOPHBIM 3aHATHSIM M B paMKax CaMOCTOATENbHON paboThl O
M3YYEHHIO TUCIHMILIMHBI 00YyJalonMMcst HE0OX0IUMO:

- MIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKMOHHOM 3aHATUU MaTEpHaj U JOIOJHUThH €r0 C y4EeTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

- IIpd CAMOCTOSATEIBHOM M3Y4YEHHM TEOPETHMYECKOM TEMBI CIeJIaTh KOHCIEKT, HCIOIb3Yys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHNs] B pAMKaxX U3y4aeMOU TEMBI;

- IOAATOTOBUTH OTYETHI IO BHIIOJHEHHBIM J1a00paTOPHBIM paboTam;

- BBIIIOJIHUTH KOHTPOJIBHBIE 33a/IaHUS B PAMKaX M3y4aeMOH TEMBI;

- BBIIIOJIHUTH KOHTPOJIbHBIE PaOO0Thl, MPEIyCMOTPEHHbIE pabodeil MporpaMMoi AUCIUITIINHBL;

- IOArOTOBUTHCA K IIPOMEXYTOYHOU aTTECTALUH.

BolnonHeHUI0 KOHTPOJIBHBIX (pacdeTHO-TpapuuecKux) padoT AOKHO MPEAIIeCTBOBATh H3YYEHHE
COOTBETCTBYIOILIMX TEM TEOPETUUECKOT0 Kypca 0 MaTepraiaM JIeKIUH, ydeOHUKaM, 3JIeKTPOHHBIM pECypcaM.
[Ipexxne yueM HauMHATh pelIeHHe 3a/1a4k, HE0OX0IMMO BBIYEPTUTH B MaclITa0e 3aJaHHYIO PACUETHYIO CXEMY U
yKa3aTb Ha HeW BCe UCXOJHBbIE YMCIOBbIe JaHHbIE. [IpucTymas K pemeHuo Kakaod 3ajaud, HEOOXOJUMO
YSCHUTH ce0€ HCXOJHBbIE JaHHbIE, COAEpNKAHME KaKJOTo0 W3 IMYHKTOB 3a/JaHUsl U ONPEHENUTh T€ METOJbI
CTPOUTENILHOM MEXaHUKHU U CIIOCOOBI PELIeHHUs, KOTOPBIE TNIAHUPYETCsl MPUMEHUTh. [Ipu mpoBeieHuH pacyeToB
HEO0OXOJIMMO CTPOro MPUIEPKUBATHCA MPUHITON CHUCTEMbl eqUHUI] u3MepeHus duzndeckux Benuuud (CU) u
COT'JIACOBBIBATh MEXY COOON Pa3sMEPHOCTH STHX BEINUMH.

Bce pacuerHbie GOpMYITBI TOJKHBI 3aITMCHIBATHCS B OOMICTIPHHATHIX 0003HAYCHHUSX, PACYETHBIE CXEMBI
JIOJDKHBI BBITMOJIHATHCS aKKYPaTHO, C BKJIFOUEHHEM BCeX HEOOXOIMMBIX AJIEMEHTOB M 0003HAYEHUH COTJIAaCHO
crangapram ECK/I.

Pemenne 3amad HEOOXOOMMO COMPOBOXKIATh KPATKUMM TOSCHEHMSIMH, BCEMH HEOOXOAUMBIMU
pacueTaMu ¥ YeTKUMHU CXEMaMHU C yKa3aHUEM B HEOOXOAMMBIX CIydasX MaclTaOOB JAJIUH U CUJL.

PacuetHo-Tpaduueckue paboThl JOMKHBI OBITH O(OPMIIEHBI Ha CTaHIAPTHBIX JHCTax Oenoil Oymaru
dbopmara A4 (210x297) ¢ coomoaennem ['OCT. Ha tutynpHOM nucTe 00s3aTENBHO YKa3bIBAIOTCS HOMEP U
HaMMEHOBaHME paboThl, (PaMHIIUS U UHULMAJIBI cTyAeHTa 1 mugp. OOpa3ib! opopMIIeHHS CTaHIAPTHBIX JINCTOB
JaHbl B MPWJIOKEHUHU K MeToaudyeckuM ykazaHusm. OdopmiieHue paboT Ha nucrax japyroro ¢opmara He
JIOITYCKAETCSL.



HtoroM n3ydeHus TUCIUTIIIMHBI SIBJISIETCS 3a4€T C OLIEHKOM (5 cemecTp) 1 sk3ameH (6, 7 cemecTp).

3a4yeT MpOCTaBISAETCS MO PEe3yJIbTaTaM BBIMOJIHEHUS KOHTPOJIBHBIX 33aHUN, KOHTPOJIBHBIX PaboOT H
YCTHOTO coOeceI0BaHus.
DK3aMeH TPOBOJUTCS MO pacmucaHuio ceccuu. @opma npoBeneHus 3aHsITus — ycTHas. CTyACHTHI, HE
MPOINICIINE aTTECTAUIO MO TpadUKy CECCHH, JOJDKHBI JIMKBUAUPOBATH 3aJI0JDKCHHOCTh B YCTaHOBJICHHOM
MODSIZIKE.

7. OueHo4yHble MaTepUAaJIbl /sl NMPOBeJIeHUs] TEKYIIero KOHTPOJISI YCIeBAeMOCTH H NMPOMEKYTOUHOI
arrecTalvu 00y4armMXcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHp KOMIETEHIIMH ¢ yKa3aHUEM 3TaloB UX (YOPMHUPOBAHMS B POIIECCE OCBOCHUS AUCIMITIIUHBI

Ko n nHaumenoBaunue

Ne KoHTpospyemslie pa3aessl JUCLHUTIIIAHE N Bun onenounoro
WHIUKATOpa KOHTPOIUPYEMOI
/11 (Moyist) cpencTaa
KOMIIETEHIIN U
PacuetHbie CXEMEI Cc00 SHUN 1504 VYCTHEIN ompoc, pelIeHue
1 PYHCHHH, OIIK-1.2, OTIK-3.1, OTTK- 11.1 poc. b

KUHEMaTUYECKUI aHaIn3

3aaad

OIIK-1.2, OIIK-1.3, OIIK- 1.5,

YcTHBIN ompoc, penieHue

5 MHOTONPOJIETHBIE  MIAPHUPHO-KOHCOJIBHBIC OITK-3.1. OITK-6.11 3aJ1a4. Brimonnenue
Oanku Oi'[i(-ll 1 o KOHTPOJIbHOH paboThl Ne
' 1 (3amaua 1.1)
MHoroanuckossie pacyeTHbIE cxemsl. | OIIK-1.2, OITK-1.3, OIIK- 1.5, ;;CT;HH Onp]g;n%?ﬁzﬁﬁz
3 |TpexmapaupHble pamMbl W apkh. Pambl ¢ OIIK-3.1, OIIK-6.11, KOIIL{T 'OHLHOﬁ aGoTEL No
3aMKHYTBIM KOHTYPOM OIIK-11.1 p P B
1 (3amava 1.2)
OIK-1.2. OIK-1.3. OMK- 1.5 VYcTHBIR ompoc, perieHue
4 |CraTtudecku onpeaeuMble TUIOCKHEe (hepMbl OIIK-3.1, OIIK-6.11, 3aat. PHHOHHGHHG
OIK-11.1 KOHTPOJIBHON paboThl No
' 1 (3amaua 1.3)
JIlvHMM BAMSHUS PpEAKUUA M BHYTPEHHUX E;CT;I{HH Onp];)z;r[% ?IH;ZI}_IIEZ
S5 |ycunmuit B mpocteix u  MHorompoiseTHeix| OINIK-1.2, OIIK-1.3, OIIK-1.5 Aat .
SaKax KOHTPOJIbHOU paboThl No
1 (3agaua 1.4)
YCTHBIN OIpoC, pelieHue
6 OrnpezenieHne peakiyii ¥ BHyTPEHHUX YCUITUN OIK-1.2, OIK-3.1, OIIK- 6.11 3aJ1a4. VBI)IHOJ'IHeHI/Ie
10 JIMHUSIM BIIUSTHUS KOHTPOJIbHON paboThl No
1 (3anaua 1.4)
7 JIlvHMKM BIWAHUSA yCWUIIMK B apkax, paMmax M OIK-1.2 VYcerHBIN onpoc, pereHue
IPOCTHIX epmax ' 3a7a4
OCHOBHBIC TPUHIMIBI M TCOPEMBI| yrpe 1 5 OTK-1.3, OTTK- 1.4, [Verrpiii ompoc, pemerie
8 |crpouTenbHOI MEXaHHKH. dopmyna
OIIK-1.5 3aga4
Makcpemna-Mopa
OnpeneneHre TNEPEMENICHUH B IIapHUPHO- E;CT;{HH OHp];)i;H%?IH;ZEEZ
9 [koHCONMBHBIX OaNkax M IUIOCKHX pamMax oOT OIlIK-1.2, OIIK-6.11 Aat .
CUJIOBOW Harpy3ku KOHTPOJIbHOU paboThl Ne
1 (3amaua 1.5)
10 Onpenenerue TCpEMECIICHIH °TIOIK-1.2, OIIK-1.4, OIIK- 1.5, |YcTHBI onpoc, pelieHue
(T);l\glr;epaTypHoro BO3JICHCTBUS M OT OCAIKU OIK-6.11 saxau
11 [Wnas xoHTakTHas paboTa OIIK-1.2 VYcrHblil onpoc




12

3ayeT ¢ OIEHKOMI

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-3.1, OIIK-11.1,
OIIK-11.6

13

Crarudecku HCONPCACIIMMBIC CHCTCMbI, HX
CBOIiCTBA U OCOOEHHOCTH

OIIK-1.2, OIIK-1.3, OIIK- 1.5,
OIIK-3.1, OIIK-11.3,
OIIK-11.6

YceTHBII Olpoc, penieHue
3a1ad4.

14

Pacyer crarnuecku HeONpeNeNMMBIX pPaM
METOJIOM CHUJI Ha IEUCTBUE CUJIOBOM HArpy3Ku

OIIK-1.2, OIIK-1.8, OIIK-
11.1, OIIK-11.3

YceTHBII Olpoc, penieHue
3ajau. Beinonuenue
KOHTPOJILHOU PabOoThl Ne
2 (3amaum 2.1, 2.2)

15

Pacuer pam MeTogoM CHJI Ha TEeMIEPATYpPHOE
BO3/ICIICTBUE U OCAJIKY OTIOP

OIIK-1.2, OIIK-1.4, OIIK- 1.8,
OIIK-11.1, OIIK-11.3

VYcrHbIi onpoc, perieHue
3a7ad4. Brinosinenue
KOHTPOJIbHON paboThl Ne
2 (3agaua 2.3)

16

Pacuer cratmuecku HCOIIPCACIUMBIX (bepM n
IMPOCTPAHCTBCHHBLIX paM METOJIO0OM CHJI

OIIK-1.2, OIIK-1.8, OIIK- 3.1,
OIIK-11.1, OIIK-11.3

YcTHBIN ompoc, penieHue
3a/1a4y

17

MeTto/ epeMenieHni B KaHOHHYECKOH Gopme

OIIK-1.2, OIIK-1.3, OIIK- 1.5,
OIIK-11.3, OIIK-11.6

YeTHBII ompoc, penieHue
3ajau. Beinonuenue
KOHTPOJBHOH paboTsl No
3 (3amaua 3.1)

18

Pacuer pam wMeTomOM InEepeMeElleHM Ha
JieiicTBUE CUIIOBOM Harpy3Ku

OIIK-1.2, OIIK-1.5, OIIK- 1.8,
OIIK-11.1, OIIK-11.3

YcTHBIN ompoc, penieHue
3a/1a4. Brinosinenue
KOHTPOJIbHOH paboThl Ne
3 (3amaua 3.1)

19

Pacuer pam Meromom mepemelieHUN Ha
TEMIIEpaTypHOE BO3AECHCTBUE U OCATKY OIOP

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-1.8, OIIK-11.1,
OIIK-11.3, OIIK-11.6

YCTHBIN OIpoC, penieHue
3a1a4

20

Pacuer mnpoCTpaHCTBEHHBIX paM METOAOM
IIepEMEIICHU I

OIIK-1.2, OIIK-11.1, OIIK-
11.3

YCTHBIN OIpoC, penieHue
3a/1a4

21

Mertoa nepemMelieHuil B MaTpu4Hoit popme

OIIK-1.2, OIIK-1.3, OIIK- 3.1,
OIIK-11.1, OIIK-11.3,
OIIK-11.6

VYeTHBII onpoc, penieHue
3a1ad. Beinonnenune
KOHTPOJIbHOU paboThl Ne
3 (3amaua 3.2)

22

OCHOBEHI pacucTa CTCPIKHEBBIX
MCTOAO0M KOHCYHBIX 3JICMCHTOB

CHUCTEM

OIIK-1.2, OIIK-1.8, OIIK- 3.1,
OIIK-11.1, OIIK-11.3,
OIIK-11.6

VYeTHBII onpoc, penieHue
3a/1a4. Beinonnenue
KOHTPOJBHON paboThl Ne
3 (3amaua 3.3)

CMenanHbINA MCTOH pacdy€Ta CTAaTUYCCKU

OIIK-1.2, OIIK-1.5, OIIK- 1.8,

YCeTHBIN OIpocC, pelieHue

23 OIIK-11.1, OIIK-11.3,

HEOMPEeTMMBIX pam OIIK-11.6 3amad
24 |Wnast kOHTaKTHAs pabora OIIK-1.2 YcTHBIN onpoc

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
25 |Dk3amen OIIK-3.1, OIIK-11.1, YCTHBIN ompoc
OIIK-11.6

OCHOBHEBIE HOHATHUSA u onpenenenus| OIIK-1.2, OIIK-1.3, OTIK- 1.4, VCTHBIH OMPOC. DELICHIE

26 |mguHamuku —coopyxkeHui. Cpobommbie wu| OIIK-1.5, OIIK-3.1, OIIK poc, p

BBIHYKJICHHBIE KOJI€OAHHS CUCTEM C OJTHOM

-11.1, OIIK-11.3, OIIK-

3a7a4




CTEIEHBIO CBOOOIBI

11.6

27

CBoOOmHBIE W BBIHYXICHHBIC KOJICOAHUS
CHUCTEM C HECKOJILKUMU CTEIIEHSIMHU CBOOO B!

OIIK-1.2, OIIK-1.3, OIIK- 1.4,
OIIK-1.5, OIIK-1.8, OIIK -3.1,
OIIK-6.11, OIIK-11.1,
OIIK-11.6

VYcerHbIi onpoc, pereHue
3a1a4

28

[IpuGim>keHHBIE METONBI  peIIeHUs 3aaad
JUHAMUKU. Mepbl 3alUThl OT JTUHAMUYECKHX
BO3JICUCTBUI

OIIK-1.2, OIIK-1.3, OIIK- 1.4,
OIIK-1.5, OIIK-1.8, OIIK -3.1,
OIIK-6.11, OIIK-11.3,

YcrHbIi onpoc, perieHue
3a7ad4. Brinosinenue
KOHTPOJIbHON paboThl Ne

OIIK-11.6 4 (3amava 4.1)
29 OCHOBHBIE  MOJIOKEHUS ycroiunBoctu | OIK-1.2, OIIK-1.3, OIIK- 1.4, [YcTHBIN onpoc, pemieHne
COOPY>KEHUI OIIK-1.5, OIIK-3.1, OIIK -11.6|3amau4
VYcrHbIN onpoc, penieHue
30 Y CcTOMYHUBOCTD uentpainbHo-cxkateix| OIIK-1.2, OIIK-6.11, OIIK- |3axau. Brimonsenue
MPSMOJIMHEHHBIX CTEPIKHEH 11.1, OIIK-11.3, OIIK-11.6 [koHTpONBHON paboTHl No
4 (3amaua 4.2)

31

JlvHAMUYECKM M SHEPreTUYECKUAd METOIbI
pacyera Ha YCTOMUYHUBOCTh

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-6.11, OIIK-11.3

YeTHBII onpoc, penieHue
3a/a4.

32

O6mue MIOJIO>KEHUS. Paspemaromue
ypaBHEHUsI U3ru0a TOHKUX TUIACTUH

OIIK-1.2, OIIK-1.3, OIIK- 1.4,
OIIK-1.5, OIIK-3.1

YceTHBI onpoc

33

IlocTranoBku 1 MCTO/bI PCIICHHUA 3a1a4 n3ruda
II1aCTUH

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-11.1, OIIK-11.3,
OIIK-11.6

YeTHBII onpoc, penieHue
3az1a4

OIIK-1.2, OIIK-1.8, OIIK-

YeTHBIA ompoc, penieHue
3a1a4. Beinonnenue

34 [PacueT mauT METOJ0M KOHEYHBIX DJIEMEHTOB 11.1, OTK-11.3 KOHTPOJHHOI patoTEr No
5 (3agaua 5.1)
35 O6mue monoxenus o pacuere ToHkux|OIIK-1.2, OIIK-1.3, OIIK- 1.4, Ve THBI OO
000J104YeK OIIK-3.1 p
Pacuer ToHKMX mojorux obOojodek. OOIue OITK-1.2, OTTK-1.5, OTIK- §
36 |cBemeHHS O YHCIEHHBIX METO/AaX pacyera 113. OMK-116 YcTHBIN ompoc

000JI04YEK

37

HpI/IMeHCHI/IC METOA4a KOHCYHBIX 3JICMCHTOB K
pacdeTy 0000ueK

OIIK-1.2, OIIK-6.11, OIIK-
11.1, OIIK-11.3

YCTHBIN OIpoC, pelieHue
3a/1a4. Beinonnenune
KOHTPOJBHON paboThl Ne
5 (3amaua 5.2)

38

Wnas xonTakTHas padbora

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIIK-3.1, OIIK-11.1,
OIIK-11.6

YeTHBII onpoc

39

DK3aMeH

OIIK-1.2, OIIK-1.4, OIIK- 1.5,
OIlK-3.1, OIIK-11.1,
OIIK-11.6

VYeTHbI onpoc




7.2. TunoBble KOHTPOJIbHBIE 33/JaHUS MJIM MHBIE MaTepHAIIbl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH, HEOOXOIUMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

KoHTponbHbIE 3alaHusl UIsI CAaMOCTOSITENIFHOW Pa0OTHI HA MPAKTUYECKUX 3aHATHUSX (IS MPOBEPKU
c(hOpMHUPOBAHHOCTH HWHAWKaTOpa nocTwxkeHuit kommnereHiuid: OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OTIK- 1.10, OTIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6, OIIK-11.7)

5 cemectp. daiin pacrmonoxked B [Ipunokenusx: "Kontponbhsie 3aganus. 5 cemectp.pdf’

. OnpezencHue ycuimii B OJJHOAMCKOBBIX cucTeMax (moctpoenue smop M, Q, N).

. Onpeznencure ycuimii B IBYXJHCKOBBIX crcTeMax (moctpoenue smop M, Q, N).

. Onpenenenne yCuimii B pamax ¢ 3aMKHYTBIM KOHTYpoM (moctpoenue smop M, Q, N).
. Onpenenenue ycunuii (N) B CTEp)KHAX MPOCTHIX PEepM.

. [Toctpoenne nunuii BmusHus yeunuid (R, M, Q) B mapHUpHO-KOHCOIBHBIX OalIKax.

. Onpenenenue nepeMerieHuil B MapHUPHO-CTEPIKHEBBIX cucTeMax (depmax).

. Onpenenenue nepeMenieHuii B MpOCThIX (0THOAMCKOBBIX) CUCTEMAX.

. Onpenenenue nepeMenieHuil B IBYX/IMCKOBBIX CUCTEMaX.

01O DN W~

(o)

cemectp. Daiin pacnonoxex B [punoxenusix: "KontponbHeie 3ananus. 6 cemectp.pdf

. Omnpenesnenue nepeMenieHuil B CTAaTUYECKU ONPEACTUMBIX CHCTEMaX.

. Pacuer mpocCThIX cTaTMYECKH HEONPEACIUMBIX CUCTEM METOJIOM CHJI.

. Pacyer ctaTdecku HEONpPEAEIUMBIX PaM Ha BHEITHIOIO HATPY3KYy METOJAOM CHIL.

. Pacyer ctaTuuecku HEONPEAEIUMBIX CUCTEM Ha OCAJIKy OIIOP METOJI0OM CHIL

. Pacyer ctaTuecku HEONPEAEIUMBIX CUCTEM METOI0M IIEPEMEIICHHIA.

. YUueT CuMMETpHUH IIPH pacyeTe paM METOJOM IMEPEMEIICHUM.

. Pacyer nBax/1pl KHHEMATHUECKU HEOMPEACTUMBIX CUCTEM METOJIOM MEepEMEIICHUN.
. Pacuer cTaTuyecku HEONPeAEIUMBIX CUCTEM CMEIIaHHBIM METOJIOM.

01N DN W~
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cemectp. Daiin pacnosnoxer B [Ipunoxenusx: "KonrponsHbie 3ananus. 7 cemectp.pdf

1. luHaMUYECKUN pacyeT CUCTEMBI C OJTHOM CTEMEHBI0 CBOOO/IBI.
2. OmnpenieneHye 4acTOThl CBOOOAHBIX KOJIEOAHUN paMBbl.

3. Pacuer cuctembl Ha YCTOMYHUBOCTh CTATUYECKHM CIIOCOOOM.

4. Pacuer paMbl Ha YCTOMYMBOCTH METOJIOM TIEPEMEIIICHUIA.

5. Pemrenue obpatHOM 3a1a4i TEOPUHU U3THMOA TUTACTHH.

6. Pacuer nzrubaemoi miiacTUHBI METOJIOM KOHEUHBIX Pa3HOCTEH.
7. Pacuer uzrubaemoit mactuHsl MetooM byoHoBa — ["anepkuna.
8. Pacuer u3rn6aeMoil miacTHHBI METOJJOM KOHEUHBIX SJIEMEHTOB.

7.3. Cucrema OLIEHHBAaHUS PE3YyJIbTATOB OOYYEHHS MO AMCLUUIUIMHE (MOAYIIO) MPU MPOBEAECHUU TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHNE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHYECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUAX JUCIUTUIMHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJICET HAaBBIKAMU CAMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO UCIONIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIC M CUCTEMAaTU3NPOBAHHBIE 3HAHUS TI0 JUCIUILINHE,

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MIOCTAaHOBKE U PEIIEHUH HayYHBIX U PO ECCHOHATIBHBIX 3aa4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOUpPAET CTAaHIAPTHYIO METOIUKY BBIMOJIHEHUS 3a/1aHHI;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEpATyphl, PEKOMEHI0BaHHOH paboydeil mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OILICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 33]IaHUN;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHMs A IMPOBEICHHUS IPOMEXKYTOUYHOM aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

[lepeuens BompocoB (JJIs1 MPOBEPKU CHOPMHUPOBAHHOCTH MHAMKATOPOB JOCTH)KEHUS KOMIIETEHIMH:
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19,
OIIK- 11.1, OTIK- 11.6, OTIK-11.7)

5 cemectp. CTpouTenbHas MEXaHHUKA, 4acTh |

. OCHOBHBIE TOHATHUS PACUETHON CXEMBI COOpYKeHUsA. CBA3M U y3Jbl INIOCKON PACUYETHON CXEMBI.
. Knnaccugukarus crep>KHEBBIX CUCTEM U MX pacueTHBIX cxeM. KuHeMaTHuecKuii aHainmus cxem.

. Pacyer mapHupHO-KOHCONBHBIX O0anok. OnpeaeneHne peakuuii 1 BHyTPEHHUX YCUIIHI.

. Pacder miockux TpeximapHUpHbIX paMm. OnpeneneHue peakuii 1 BHYTPEHHUX YCHIINH.

. Pacuer pam ¢ 3aMKHYTBIM KOHTypoM. OnpesiesIeHne peaklivii 1 BHYyTPEHHUX YCUIIUH.

. IlocTpoenue sm10p BHYTPEHHUX YCHIIMM B IJIOCKUX paMax. OCHOBHBIE CBOMCTBA U IIPOBEPKA SIIOP.
. Pacuer TpexmapHupHbIX apok. OnpeneneHue peakiuil 1 BHyTPEHHUX YCHIINN.

. ITpocteie mockue Gepmbl. YcnoBue reoMeTpudeckoit Hensmensemoct. Knaccudukanus gpepm.
. Pacuer cratnuecku onpenenumbix pepm. CriocoObl onpeaeneHus yCUINi B CTEPKHAX (GEpMBI.
10. OcoGeHHOCTH pacyeTa pacCOPHBIX U IIMPEHTeIbHBIX (hepM. PacueT mpocTpaHCTBEHHBIX (epM.
11. Pacuet cucteM Ha MOJABUKHYIO HAarpy3Ky. JINHUN BAMSHUS YCHIIUNA, CHOCOOBI MX MOCTPOEHUS.
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12. TTocTpoeHre MTMHUHN BIAUSHUS OMOPHBIX PEAKIMN M YCUIIMI B MHOTOITPOJIETHBIX OajKax.

13. ITocTpoenue TMHUIN BIUSHUS BHYTPEHHUX YCUJIMI B TPEXIIAPHUPHBIX CUCTEMAX.

14. Onpenenenne yCHIIMi 1O JIMHUSAM BIUSHUASI OT HEMOABUKHOM Y MOJBHKHOM Harpy3oK.

15. Jluauu BIUAHUS yCHIIME B IPOCThIX (pepmax. CriocoObl HOCTPOCHHUS, CBOMCTBA JTMHUN BIUSHUS.
16. OcHOBHBIE MPUHIIMIIBI CTPOUTEIILHON MeXaHUKU. Buibl nepemeniennii. Pabota BHENTHUX CHIL.
17. OcHOBHBIE TEOPEMBI CTPOUTENBHON MeXaHuku. Popmyna Makcsemia—Mopa u ee IpUMEHEHUE.
18. Onpenenenne nepeMeIIeHU B CTEPKHEBBIX cucTeMax. DOpMyIibl IEPEMHOKEHUS SITIOP.

19. Onpenenenue nepeMenieHuil B u3rndaemsix cucremax. [locrpoenne neopMrupoBaHHON CXEMBI.
20. OnpenaeseHue NepeMeIIeHUH OT TEMIIEPATYPHOTO BO3AEHCTBUS U OT OCAJKU OIOP.

6 cemectp. CTpouTelibHasi MEXaHHUKA, YaCTh 2

1. Kakue cucreMbl Ha3biBatoTCs ctatnaecku HeonpeaeauMbiMu (CHC). Uto Takoe cTeneHb CTaTHIeCKOM
HeomnpeaenuMoctu cuctemsl?  Kax onpenensercs?

2. KakoBbl OCHOBHBIC CBOMCTBA CTATHYECKU HEONpEAEIUMBIX cucTeM? Ha3zoBuUTE TpM OCHOBHBIX
(kmaccuueckux) meroaa pacuera CHC?

3. KakoBa ocHoBHas ujaest meroga cuil (MC)? Kakas BeiOupaetcs ocHoBHas cuctema (OC) merona
cun? OcHOBHBIE TPeOOBAHUS K HEH.

4. KakoB cMbICJI KAHOHUYECKHX ypaBHEHUH Metona cui? Kakos pusnueckuil cMbica k03¢ GUIMEHTOB
NIpU HEM3BECTHBIX 81 B MC?

5. KakoBbl cBoOiicTBa TIJaBHBIX M MOOOUYHBIX KOI(PQUIMEHTOB KaHOHWYECKUX ypaBHeHHH? Kaxum
00pa3oM BBIYHCISIIOTCS KO PHUIMEHTHI dij 1 cBoOoaHbIe wieHbl AiF B MeTone cuin?

6. Kak BBIYMCIAIOTCA SIIOPBI PE3YIbTUPYIOIIMX MOMEHTOB B MeToAe cui? B dem maes u cythb
nepopMaMOHHON POBEPKHU B METO/1E CUIT?

7. Kak ompenenstorcss nomnepeunsle cuiibl Q  uepe3 3HaueHuss MoMeHTOB? Kak ompexenstorcs
poJoJibHbIe cuiibl N - uepe3 nomnepeyHble cuibl?

8. HazoBute naTh ocHOBHBIX 3TanoB pacuera CHC metonom cun. B yem mzes u CyTb cTaTU4eCKOU
IIPOBEPKHU pacueTa B METO/E CUII?

9. Kak onpenensitores cBoboaubie wieHbl AT npu pacuere Ha Temneparypy U AiO npu pacuere Ha
ocaJiky onop?

10. Kak MOXHO OIIpeIeanTh EPEMEILIEHUS B CTATUUECKU-HEONIPEACIUMON cucteme?

11. K xakuMm ympouieHusiM BeJeT ydeT CUMMETpUM Mpu pacuere meronoMm cui? Kaxue crnocoObl
YIPOILEHUS IIPU pacuyeTe CUMMETPUYHBIX CUCTEM?

12. Yrto Takoe mapHble HEU3BECTHBIE U IPYNIHUPOBKA Heu3BecTHbIX B MC? B yem ympouieHue npu
JeWCTBUU CUMMETPUYHON/KOCO-CUMMETPUYHON Harpy3ku?

13. Kak omnpenenuTh cTeneHb CTAaTUYECKOW HEONpPEeAEeTUMOCTH IPOCTPAHCTBEHHOW pambl? B uem
3aKJII0YAI0TCA 0COOEHHOCTH pacueTa MPOCTPAHCTBEHHBIX paM METOJIOM CHII?

14. B yem 3aximr04aroTcss OCOOCHHOCTH pacueTa CTaTUYECKU HeomnpeaeauMbix pepm MC?

15. Yro Takoe creneHbp KMHEMAaTHUECKON HEONpeAenIuMOoCcTH cucTeMbl? Kak omnpeznensercss creneHb
KMHEMaTUYeCKOM HeonpeaeTuMocTu?

16. Kak momydaercst ocHOBHasi cucrema merona nepemeniennii (MII)? B deM oTinuue OCHOBHOM
cuctembl MII oT ocHoBHOM cuctemsl MC?

17. KakoBbl OCHOBHbIE TpeOOBaHUS K OCHOBHOW cucteMe Meroja nepememieHui? Kaxue TuIisl
CTEP’KHEW COCTABISIOT OCHOBHYIO cucteMy MII?

18. KakoB cMbIcI KaHOHMYECKHX YpaBHEHUIl MeTona mnepemenieHuit? KakoB Qusnueckuil cMmbica
K03 (HUIIMEHTOB NP HEM3BECTHBIX M CBOOOIHBIX WieHOB RiF B MeToze nepeMerneHmii?

19. Kaxk Berancisitorest koadduimenTst rij 1 cBoOoaubIe wieHsl RiIF B MeToe nepeMereHmii?

20. Kak ompenensitoTcsi pe3yJabTHPYIOIINE MOMEHTBHI MPH pacdyeTe MeToaoM mepemenieHui? Kak
MO>KHO BBIIIOJIHUTB UX ITPOBEPKY?

21. HazoBure mnate ocHoBHBIX 3TanoB pacuera CHC wmeromom mnepememenuii. Kax nemaercs
CTaTUYECKasi IPOBEPKA IPABUIBHOCTH pacueTa METOOM IEPEMELIEHUI?

22. Kak omnpenenstorcest cBoOoaHbIe wieHbl RIT mpu pacuere Ha Temmiepatypy 1 RiO  mpu pacuere Ha
ocaziky onop?

23. Kak moxHO ynpoctuth OC MeTosa nepeMelnieHuil Ipyu pacuere CUMMETPUYHbIX pam? UTto Takoe
IIapHbIE HEU3BECTHBIE U TPYIIIIMPOBKA HEU3BECTHBIX B METO/IE NTEPEMEILIEHUI?

24. Kak onpenenuTh cTeNeHb KUHEMAaTUYECKON HEeOoIpeleIMMOCTH MPOCTPAaHCTBEHHBIX paM? B uem
MPOSIBIISIIOTCSA 0COOEHHOCTH pacueTa MpOoCTpaHCTBEHHBIX pam MIT?



25. OcHOBHOE MaTpU4yHOE ypaBHEHHE TpH pacdere pam MII B matpuunoit ¢popme? U3 gero cocrout
MaTpulla HHAEKCOB Ipu pacuete pam MII B MaTpuyHO#i popme, ee Ha3HaUeHUE?

26. B uem uaes v CyTh MPUMEHEHHS METO/a IEPEMEILICHUI TTPU TOCTPOCHUU JIMHUNA BIUSHUS?

27. KakoBa ocHOBHas uzes cmemaHHoro meroga pacuera CHC?  Kakue BenW4uHBI SABISETCS
HEWU3BECTHBIMU B CMELIAHHOM MeTo1e?

28. Kak BbIOMpaeTcs OCHOBHas CHCTEMa CMEMIaHHOTO MeToja? B Kakux ciiydasx paluoHaJIbHEe
MIPUMEHATHh CMEIIaHHbIA MeTO?

29. KakoB cMbICI KaHOHMYECKHUX YpaBHEHHUH B cMemaHHoM Mmeroae? Kak MoxHO omnpenenuTh
K03 GHIHEHTHI 0] = —[ij B cMEIIaHHOM MeToe?

30. Kak Haxopnsrcst koadduientst dii , rj u cBodoansie wieHsl AiF u RjF B cmemannom metone? Kak
ONPEIEIAI0TCS PE3YIbTUPYIOIINE MOMEHTHI IIPU PACYETE CMEIIAHHBIM METOAOM?

7 cemectp. CTpouTesbHasi MEXaHHUKA, YaCTh 3

1. lunamuka coopyxeHuid. Bunpl nuHamudeckux Harpy3ok. OCHOBHBIE 3aKOHBI JUHAMUKH.

2. Konebanusa u ux Buabl. Metoasl pemieHus 3anad JuHaMuku. CreneHb ¢BoOoabl Macc. CUCTEMBI €
pacnpeesIeHHbBIMYA U COCPEA0TOYEHHBIMH MacCaMHu.

3. CBoOOHBIE HE3aTyXaKIINe KOJIeOaHUs YIPYrol CHCTEMBI C OJIHON CTeNeHbI0 cB00O0bI. OCHOBHEIE
XapaKTePUCTUKH CBOOOIHBIX KOJIEOaHUA.

4. CBobOoaHBIC 3aTyXaOIIHUe KOJeOaHUs YIPYrod CHCTEMBI C OJHOW CTENEHBIO CBOOOIBI. YpaBHCHHE
3aTyxaromux konebaHui. Jlorapupmudecknil 1eKpeMEHT 3aTyXaHusl.

5. BemHyX/1eHHbIE KOJIeOaHUs CHCTEMBI C OJIHOM CTeneHbio cBoOOobl. JuHamMudecknii K03 HUIUEeHT u
€ro CMBICII.

6. SIBneHue pe3zoHaHca. 3aBUCHMOCTH IMHAMHUYECKOTO Kod(h(duuueHTa B 00JIACTH pE30HAHCAa OT
norapuMHUECKOro AekpemMeHTa 3aryxanus. Ilpubnmxennas gopmyna g ruHamuueckoro ko3dduuuenra u
00J1acTh €€ MPUMEHEHUSI.

7. CBoOoHBIE KOJE€OaHUs YIPYroil CUCTEMBI C JBYMsl CTEHNEHSAMM CBOOOJbI. OIpenenuTenb 4acToT.
O06o0061IeHre Ha ciTydail HECKOJIBKHUX CTETICHEH CBOOOIBI.

8. OmnpeneneHne 4acToT CBOOOJHBIX KOJEOAaHUI CHCTEMBbI C JIByMs CTENEHsMH cBOOOAbl. Pemenue
YpaBHEHHUS YacTOT U €ro MIPOBEPKHU.

9. YpaBHenus ¢popM KojeGaHM MEXaHUUECKOW CHUCTEMBI C JIByMs CTeneHsMu cBoOozsl. [locTpoenue
dhopm KosteOaHmiA.

10. BeiHyxieHHbIe KOle0aHHsI CUCTEMBI C OJJHOM CTENEeHbI0 CBOOO/IbI TPU HECOBIAIC€HUH HAIIPABICHUS
Kosie0aHui Macchl M HaNlpaBJIeHUs BUOpallMOHHON Harpy3ku. Onpenenenrne AMHAMUYECKUX YCHIIUH.

11. BoiHyXAeHHbIE KOJIeOaHUsI CUCTEMBI C IByMs CTENEHAMHU cB00Obl. KaHOHHWYeCcKHe ypaBHEHUS IS
aMIUIATYl UHEPLIMOHHBIX CUJL.

12. Onpenenenuie K03(pPUINEHTOB M CBOOOIHBIX YIEHOB KAHOHMYECKUX YPABHEHUH Ul aMIUTUTYA
MHEPUUOHHBIX cuil. [locTpoenue nnHaMu4ecKoi SMIOpbl U3rHOAIOIINX MOMEHTOB.

13. DHepretuueckuii crnoco0 ompeseneHuss MepBOil 4acTOTbl CBOOOIHBIX KOJEOAaHWH CHUCTEMBI C
pacnpezieieHHbIMA MaccaMu. [IpuHIune! 3a1aHust GpopMbl KoJeOaHUH.

14. Cnioco0 npuBeACHHBIX Macc I ONpe/IeeHusl IePBOil 4aCTOTHI CBOOOIHBIX KOJIEOAHUI CUCTEMBI C
pacnpe/ieIeHHbIMA MacCaMHu.

15. BnusHue BUOpaIiMOHHON Harpy3ku Ha KOHCTPYKIMH, 000py/IOBaHHE U OpraHU3M 4eloBeka. Mepbl
3aIIXATHI OT JUHAMHAYECKHUX BO3/ICUCTBHI.

17. Yder cummeTpu B 331a4ax TuHaMUKH. CHMMETpHYHbIE U KOCOCUMMETPUYHBIE (POPMBI KOJIeOaHUH.
['pynnupoBKa CUMMETPUYHO PACTIONOKEHHBIX TOUEYHBIX MACC.

18. TlonsiTHE O TOTEpE YCTOWYMBOCTH M KPUTHUECKOM Harpy3ke. CrocoObl (KpUTEpUH) peIieHus 3a1a4
ycTOM4MBOCTH. CTATUYECKUN KPUTEPUI YCTOMYMBOCTH U TONYIIEHHUS IIPY €r0 MIPUMEHEHHH.

19. Mcnionp30BaHuE CTATUUECKOTO KPUTEPUS YCTOMUMBOCTH IIPH ONPENEICHUHN KPUTUYECKOW HArpy3Ku
B CHCTEME C OJJHOM CTETeHbIO CBOOOIBI (pUMeED).

20. Mcnonp3oBaHUE 3aMEHBI YIIPYTUX YYaCTKOB PACUETHON CXEMBI YCIOBHBIMH YIPYTHMMH CBSA35IMU IpU
OTpeieIEHUN KPUTUYECKOM CHJIbI CTATHUECKUM CIIOCOO0M (TIpuMeD).

21. 3apmaua Diiepa 00 YCTOMUMBOCTU ILIEHTPAJIBHO-CKATOIO CTEP)KHS (OCHOBHBIE pPE3YIBTATHI).
Pacuernble mapameTpsl 3aaun ycrounBocTH. Kputndeckuil mapamerp, pacdeTHas JUIMHA U KO3(PPHUIHEHT
IIPUBEACHHUS.

22. 3Ha4yeHHsI KpUTUYECKOM CUJIbI, paCYETHOM JIMHBI U KO3 PUIEHTa TPUBEIEHUS AJI1 OCHOBHBIX



CIIy4aeB 3aKperieHUs [IEHTPAIbHO-CKATOTO CTEPHKHSI.

23. CocTaBiieHHE YPaBHEHHS YCTOWYUBOCTH JIJISl CUCTEMBI ¢ OECKOHEUHBIM YHCIIOM CTEMeHEeH CBOOOIbI
MyTeM HEMOCPEACTBEHHOIO HUHTErpUpoBaHUS AudPepeHnanbHOro ypaBHEHUS OCH CTepXkHS (Ipumep
cocTaByieHUs TU(PepeHINaTFHOTO YPaBHEHUS U T'P. YCIOBUH).

24. PenieHue ypaBHEHUS YCTOMYMBOCTH C IOMOIIBIO TaOJMUIl CHeUaNbHBIX GyHKIuNA. OnpenenecHue
TPaHUI] TOUCKAa MUHUMAJIBLHOTO KOPHS (TIpUMep).

24. PelieHue 3ajad4 yCTOMYMBOCTH METOAOM IepeMeiieHui. CucremMa KaHOHWYECKUX YpPaBHEHHIA.
YpaBHEHHE YCTOHYHBOCTH B OOIIIEM BHIC.

25. OCHOBHBIE OTIPEICICHUS U KIacCU(UKAIUS TIACTHH.

26. Texuudeckas Teopus nu3ruoda miactud. ['umoressr Kupxroda.

27. llepemenienus, gepopmMaiuu, HalpsHKEHUS U YCUIIHS B TTACTHHE.

28. ludpdepentmanpHoe ypaBHEHHE U3THOA TIACTHHBIL.

29. ®opMynupoBKa TPAHUYHBIX YCIIOBUM ISl M3TU0AEMOM TJIACTHUHBI.

30. DnemeHTapHbIe Cllydyau U3rubda racThH. Pemenune npsmoit 1 oOpaTHOI 3a1a4 U3ruda riacTuH.

31. OpToTpomnHbIe U KOHCTPYKTUBHO OPTOTPOITHBIE IIACTUHEI. [171acTUHBI HA yIPYrOoM OCHOBaHHH.

32. Metoapl pacueTa U3rubaeMbIX IJIACTUH, UX KiIacCH(UKanus.

33. CyTb MeTO/Ia KOHEUHBIX PA3HOCTEH JJIs pacueTa MIACTHH.

34. KoHeuHO-pa3HOCTHEIN onieparop AuddepeHIInaIbHOr0 ypaBHEHUS N3rnoa. [ paHUYHbBIE YCIIOBUS.

35. OcHoBHbIE MoNI0keHUs MeTo1a byOHoBa — ["anepkuna. bazucHbie pyHKINU.

36. BapuanuonHast OCTaHOBKA 3a/1a4y M3ru0a IIaCTUHBL. BapranmoHHO-pa3HOCTHBIA METO/.

37. CyTh MeTO/Ia KOHEUHBIX A5ieMeHTOB. OCHOBHBIE MoJIoKeHUs. JlocTtonHcTBa U HenocTatku MKD.

38. Koneunsle a5ieMeHThI n3rudaemMoit mractuHbl. CTeneHn cBoOOAb! y3i1a. ANpPOKCUMANUs U PYHKITUH
(hOpMBI KOHEYHOTO 3JIEMEHTA.

39. OcHOBHBIE COOTHOIICHHUSI JIJI KOHEYHOTO 3JIEMEHTA IJIAaCTUHBI. MaTpuiia ;KeCTKOCTH.

40. [TocnenoBaTenbHOCTh PacyeTa METOI0M KOHEUHBIX JIEMEHTOB.

41. OCHOBHBIC TIOHATHUS U ONPEACTCHUS 111 0007109KH. [1T0CKOCTh MPOCSKITUY | CTpelia o IbeMa.

42. Knaccudukanus obonouek. Onrucanue moBepXHOCTH 000JIO0YKU B JEKAPTOBOI cUcTEME.

43. Nedbopmaruu u ycuius B TOHKHX 0000ukax. CBs3b HAPSDKEHUI C BHYTPEHHUMHU YCHITHSIMHU.

44. JlonomHUTENIbHbBIE TUTIOTE3bI AJIs TOJIOTUX 0007104YeK?

45. YacTHble TEOPUH pacdyeTa TOHKUX 00004ek. besaMoMeHTHas u mojy0e3MOMEHTHas! TEOPUH.

46. Texunyeckasi TeOpHsi TOHKUX 000J04€eK. JOMOTHUTENbHBIE THITIOTE3HI.

47. HanpsikeHHOE COCTOSIHME IMO0JIOroil 006010uku. [ledopManiuu 1 ypaBHEHUS paBHOBECHUS IMOJIOTON
000JI0UKH.

48. Pazpemaronias cuctemMa ypaBHEHHI ¥ TpaHUYHBIC YCIOBUS JIJISl TTOJIOTOM 000JIOUKH.

49. IIpumeHeHre MeTOAa KOHEUHBIX 3JIEMEHTOB K pacueTy oboiouek. [IpenmyiecTBa U HEAOCTaTKH
MKD.

50. Tumbl KOHEYHBIE AJIEMEHTHI IS pacueTa obonouek. Ocobennoctn nmpumenenns MKD k pacuery
000JI04EK.

7.4.2. IlpakTrueckue 3aaHus 1715 MPOBEACHUS TPOMEXYTOUHOMN aTTecTaluy 00yJarommxcs

TecroBble 3amaHus (A7 NPOBEPKH CHOPMUPOBAHHOCTH HHAWKATOpA JOCTMXKEHUH KOMIETEHIHI:
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, OIIK-11.13, OIIK-11.14)

Cemectp 5. ®aiin pasmernien o aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/
Cemectp 6. ®aiin pasmeniex o aapecy IMOC Moodle: https://moodle.spbgasu.ru/mod/resource/
Cemectp 7. ®aiin pasmernien o aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

7.4.3. IlpumepHble TEMBI KypcOBOM paboThI (poeKkTa) (MIpU HATUYNHN)
KypcoBble npoekTs! (paboThl) y4eOHBIM IJIAHOM HE MIPEYCMOTPEHBI.

7.5. Metoauueckue MaTepHabl, ONpeAesstoye MpoLeaypbl OlleHUBaHHUs 3HAaHUW, YMEHUH, HAaBBIKOB U (WJIN)
OTIbITa MPOQECCUOHANBHON 1eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHLNN



[Ipouenypa mpoBeAeHHUS NMPOMEXKYTOUHOW aTTECTAllMM M TEKYIIEro KOHTPOJIS YCIeBaeMOCTH (st
MpPOBEepKU CHOPMUPOBAHHOCTH HMHIUKATOPOB aocTkeHus kommnerenmwmii: 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)

[Iponenypa mnpoBeneHUS MPOMEKYTOYHOM AaTTECTAllMM M TEKYIIEr0 KOHTPOJS YyCIIEBAaEMOCTH
periiaMeHTUPYETCS JIOKAIbHBIM HOPMATUBHBIM aKTOM, ONPECISIONIMM MOPSI0K OPraHU3alld U TPOBEICHUS
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOYHON aTTECTAIMN 00YyJaroIuXcsl.

[Tpouenypa oneHuBaHUS (OPMUPOBAHHUS KOMIIETCHIIMM MPU TMPOBEACHUU TEKYIIETO KOHTPOIIS
npuBeAcHa B 1. 7.2.

TumnoBble KOHTPOJIBHBIC 3a/IAHUS WIM UHBIE MATEPUAIIBI TEKYIIETO KOHTPOJISt TPUBEJACHBI B 11. 7.3.

[Tponetypa orieHrBaHus (OPMHUPOBAHUS KOMIIETCHIIUI IIPU MPOBEICHUH TEKYIIETO KOHTPOJIS.

1.1. CamocTodTenpHas padoTa Ha NPAKTHUUECKUX 3aHATHSAX M YAAJIEHHO IO PELICHUI0 KOHTPOJBHBIX
3aJaHUH.

[lepeuenp KOHTPOJBHBIX 3aAaHui puBeaeH B pasaene @POC/Tunosbie KOHTPOIbHBIE 3a1aHUS. .

1.2. BeinosHeHNe KOHTPOJIbHBIX pabOT COIIACHO YTBEPKACHHBIM METOAMUYECKUM YKA3aHUSM.

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

[lepeueHb KOHTPOJIBHBIX PAOOT:

5 cemectp. (JI3.4)

Kontponbnas padorta Ne 1. "Pacuer cratuyecku onpeaenumMbIx cuctem".

3anava 1.1. Onpenenenre BHyTPEHHUX YCUJINHI B IIAPHUPHO-KOHCOJIBHON OaJIKe.
3anava 1.2. OnpeneneHre BHYTPEHHUX YCHUIIMI B MHOTOJUCKOBOM pame.

3anauva 1.3. Onpenenenne ycuianil B CTepKHAX 0aIOuHON QepMBl.

3anmayva 1.4. Pacder mapHUPHO-KOHCOJIHHON OAlKM HA TIOJIBUYKHYIO Harpy3Ky.
3amaua 1.5. Onpenenenue nepemMenieHuit B MHOTOJJUCKOBOM pame.

6 cemectp. (JI3.4)

KonTponbhas padota Ne 2. "PacueT crarnyecku HEONpeneauMonl paMbl METOJIOM Ch'.

3anaua 2.1. PacueT miaockoil craTHuecKH HEONpeIeIMMOM paMbl METOJIOM CHIL

3amaua 2.2. OnpeneneHue nepeMenieHuil B CTaTHYECKU HeOIPeIeTMMON pame.

3angaua 2.3. PacueT craTMUECKH HEONPEAEIMMOIl paMbl METOJIOM CHJI Ha OCaJIKy OIOp.
Kontponbnas padota Ne 3. "PacueT cTaTH4ecKu HEOTPEISTUMOI paMbl METOIOM TIepeMeNIeHU".
3anaua 3.1. Pacuet miaockoil paMbl METOJIOM IepeMeIleH! B KaHOHUYECKOH GopMe.

3anayva 3.2. Pacuer m10CcKoM paMbl METO/IOM EPEMEIICHUI B MaTpUUHOU popme.

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

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

Konrtponbnas padora Ne 4. "PacyeT miockoi pambl Ha JUHAMUKY U YCTOWYUBOCTB .
3anava 4.1. JluHaMuyeckuil pacyer MI0CKON paMbl Ha BUOPAIIMOHHYIO HAarpy3Ky.
3anava 4.2. Pacuer 110CKOM paMbl Ha yCTOMYHUBOCTh METOJOM ITEPEMELIEHU.

KonTponbnas padorta Ne 5. "PacueT TOHKOCTEHHBIX KOHCTPYKIIMHA'".
3agauva 5.1. Pacuer n3rubaeMoli INIUTHI YUCIACHHBIMA METOIAMU.
3amaya 5.2. PacueT monoroi 000J04KH METOAOM KOHEYHBIX DJIEMEHTOB.

2. [IpoMexyTodHas aTTeCTalysl MO AUCIUILINHE MPOBOIUTCS B opMe 3a4eTa ¢ OIeHKOM (5 cemecTp) u
sK3aMeHa (6, 7 cemecTp) .

2.1. 3ader mpocTaBIETCA MO Pe3yabTaTaM BBITIOIHEHUSI KOHTPOJIBHBIX 3aJaHHi, KOHTPOJIBHBIX padoT 1
YCTHOTO coOeceI0BaHus.

2.2. DK3aMeH TMpOCTaBIseTCS MO pe3yabTaTaM CAadd dK3aMeHa B JK3aMEHAI[MOHHYIO ceccuio. B
9K3aMCHAIIMOHHBIA OWJIET BKJIIOYEHO 2 TEOPETHUSCKHX BOMPOCA W MPaKTHYECKOe 3ajlaHue (3a1ada),
COOTBETCTBYIOIIEE COJEPKAHUIO (DOPMHUPYEMBIX KOMITETEHITHH.



60 MuH.

[Tpumepsl mpakTHyeckux 3agaHuii npuBeaeHsl B pazgene DPOC/ Ilpakruyeckuwe 3amaHus Uis

MPOBEICHUS MPOMEKYTOUYHON aTTeCTALIUU.

[lepeuens TeopeTwdeckux BompocoB mpuBeneH B pazaene DPOC/ Teoperwmueckue BOMPOCHI IS

IIPOBCACHUS HDOM@)I(YTO‘IHOI;'I aTTcCTallu.

7.6. Kpurepun oneHuBaHUS CPOPMUPOBAHHOCTH KOMIIETCHIIHMIA ITPH MPOBEICHUHN TPOMEKYTOUHOM aTTECTAIIMH

Kputepun
OIICHUBAHUS

YDOBGHB OCBOCHHUA M OLICHKA

Onenka Onenka
«HEYIOBJICTBOPUTEND | «yIOBIETBOPUTENHH | OLlEHKa «XOPOIIO» OneHka «0TJIIMYHO»
HOY» o»
«HE 3a4TEHO» «3a4TEHOY
YPOBEHb OCBOCHHSA | YPOBEHb OCBOCHHUS | YPOBEHb OCBOCHUS YPOBEHb OCBOCHHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIINH KOMIIETEHIIUH
«HEJOCTaTOYHBIN». «IIOPOTOBBIIN. «IIPOJIBUHYTBIN». «BBICOKUI».
Kommerenun He Kommerenun Kommerennun Kommerenun
c(hOpMHUPOBAHBI. c(OpPMHUPOBAHBI. copMHpoBaHbl.  |cOPMHUPOBAHbI. 3HAHUS
3HaHus OTCYTCTBYIOT, | CdopmupoBanbl | 3HaHUs OOLIMPHBIE, | apryMEHTHPOBAHHbIE,

YMEHUS ¥ HABBIKH HE
chopMupOBaHbI

0a30Bble CTPYKTYPbI
3HaHUU. Y MEHUs
(bparMeHTapHbl U
HOCST
PENpOAYKTUBHBII
Xapaxkrep.
JlemoHCcTpUpyeTcs
HU3KHH YPOBEHb
CaMOCTOSITEJIBHOCTH
IIPAaKTHYECKOTO
HaBBIKA.

CHUCTEMHBIC. Y MEHUS
HOCSIT
penpOayKTUBHBIN
Xapakrep,
MIPUMEHSIIOTCS K
PEIICHUIO TUTTOBBIX
3aaHUN.
JleMmoHCcTpHpyeTcs
OOCTATOYHBIN
YPOBEHb
CaMOCTOSTEIbHOCTH
YCTOMYUBOTO
MPaKTUYECKOTrO
HaBBIKA.

BCECTOPOHHHUE. Y MEHHUS
YCHELHO NPUMEHSIOTCS
K PELICHUIO KaK
TUIIOBBIX, TaK U
HECTaHIapTHBIX
TBOPYECKHUX 3aJaHUMN.
JlemoHcTpUpyeTes
BBICOKMI YPOBEHb
CaMOCTOSITEJIBHOCTH,
BBICOKAsl aJallTUBHOCTh
IIPAKTUYECKOIO HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHABIIUBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yueOHOTO MaTepHaia.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuana. 6e3 omnbok
yMCHHUA OOyuaromumiics He MPaKTUYECKHUX [IpennoxeHHbIe OTtBeTun Ha Bce
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKH PEILICHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pe3yibTaTaM oOy4eHHS (3HAHUS, YMEHUS, BIaJCHUEC HAaBBIKAMU).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISICTCS, €CIIU CpeIHEE apu(PMETHIECKOE HAXOUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHue JUCIUIINHBI (MOYJIs)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

OcHOBHAS JJUTEPATYPA

batanos B. B., MacnennukoB H. A., CtpoutenbHas mexaHuka. PacuerHo-
1 |rpaduueckue paboTHl, Cankr-IlerepOypr: Cankr-IlerepOyprekuii
rOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, ObC ACB, 2017

http://www.iprbooksh
op.ru/74351.html

2 |babanoB B. B., CtpoutenbHas Mexanuka, M.: Akagemus, 2011 384
MacnennukoB A. M., J/lnHamMKKa U yCTOMYMBOCTB coopyxkeHui, M.: IOpaiir,

3 2016 S0

4 babanos B. B., CtpoutenbHas MexaHuKa s apxuTekTopoB, Mocksa: HOpaiir,| https://urait.ru/bcode/
2023 511533

JlomoJHMTEIbLHAS JIUTEPATYPA




JlykameBuu A. A., Teopus pacuera miaactuH u obonouek, Cankr-IlerepOypr: http://www.iprbooksh
1 |Cankr-IlerepOyprckuii  TOCYIapCTBEHHBIH  apXHUTEKTYPHO-CTPOUTEIIbHBIM OF.) ru /78585 html
yausepcutet, 95C ACB, 2017 ) )

1 |KobGenes E. A., MacnennukoB H. A., Ctpourensnas mexanuka, CII0., 2018 20

JlykameBuu A. A., Teopus pacuera miacTuH u o6onouek, Cankt-IleTepOypr: http:/Awww.iprbooksh
2 |Cankrt-IlerepOyprckuii  TOCYAapCTBEHHBIH — apXHUTEKTYPHO-CTPOUTEIIbHBIM O. ru/7 43'53 html
yauBepcurer, ObC ACB, 2017 p. :

OO6yuaromuecs u3 ynciaa nHBATHIOB 1 Jinil ¢ OB3 obecrieunBaroTCs MeYaTHBIMU U (HITH ) DJICKTPOHHBIMHU
00pa3oBaTebHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSIM HX 370POBBSI.

8.2. Ilepedyenp pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTh «MHTEepHET», HEOOXOIUMBIX IS
OCBOCHMS JTMCITUTUTHHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «AHTepueT» DJIEKTPOHHBIN aapec pecypca
"Teopernueckas noarotroBka_CTpouTtesnbHas mexanuka': |https://moodle.spbgasu.ru/
3JIEKTPOHHBIN Kypc B cucrteme Moodle course/view.php?id =4539
"Teopernyeckas nmoaroropka CtpouTenbHas MexaHuka, dacth 3|https://moodle.spbgasu.ru/

(ma CY3C)": snexTpoHHbIN Kypc B cucteme Moodle course/view.php?id=3044

8.3. Ilepeuens coBpeMeHHBIX MPOoheCCHOHATBHBIX 0a3 TaHHBIX U MH()OPMALIMOHHBIX CTIIPABOYHBIX CUCTEM

Haumenosanue DJIeKTPOHHBIN apec pecypca
Cucrema aucranionnoro ooyuenus CITI6GI'ACY Moodle https://moodle.spbgasu.ru/
DaeKTPOHHO-0MOIMoTeYHAas crcTeMa u3narenbersa 'Jlans" https://e.lanbook.com/
DIeKTPOHHO-0MOIroTeuHas cucteMa uznarenscrsa "FOPAUT" https://www.biblio-online.ru/
OnektpoHHas 6ubimorexka Upouc 64 :1[}27://ntb.spbgasu.ru/|rb|s64r_p
DeKTpOHHO-0MOIroTeuHas cucTeMa uznarenascraa ""IPRsmart" http://www.iprbookshop.ru/
Enusblil  2NEKTpOHHBIM  pecypc  y4eOHO-METOJUYECKON JIUTepaTyphl

CIIGIACY www.spbgasu.ru

Hayunas JJIEKTPOHHAs

Hayunas snextponnas 6ubanoreka eLIBRARY.RU submorexa L IBRARY RU

https://www.spbgasu.ru/Univer

OopasoBarenbHbie HHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/
Poccuiickast rocygapcTBeHHas OnOanoTeKa WWW.rsl.ru

8.4. Ilepeuenb WH(MOPMALMOHHBIX TEXHOJIOTUH, MCIOJNB3YyEMBbIX IPU OCYILIECTBIEHUHU OOpPa30BaATEIBLHOTO
mporecca MO JUCLMIUIMHE, BKIOYas IepedyeHb JIMIEH3MOHHOIO M CBOOOJHO paclpoCTPaHsIEeMOro
MPOrpaMMHOTO 00ecTieueHus

Cnoco0 pacnpocTpaHeHus
HaumenoBanwue (JTUTIEH3UOHHOE WJIH CBOOOTHO
pacopocTpaHIeMOoe)

HoroBop Ne  J[32009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

CyOnHIIeH3NOHHOE COTJIANICHHE Ha
ucrnonb3zoBanue npoaykros "PTC" ¢
Math Cad Bepcus 15 O00"Codt JlomkucTuk" 0roBOp
Ne20716/SPB9 2010 r. Jlunensus
Oeccpoynas




Scad Office Bepcus 21

SCAD Office norosop Nell3 ot
13.03.2015 ¢ OOO "ABTOMaTtu3anus
[MpoektHBIX  pabot". JInnensus
OeccpoyHas

8.5. MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIIUILTHHBI
CaeJnieHust 00 OCHANICHHOCTH YIEOHBIX ayIMTOPUH M IIOMEIICHHI JUISI CAMOCTOSITEIbHON pabOThI

HanmenoBanue y4eOHBIX ayAUTOPUI U TOMEIICHUH
JUI CAMOCTOSITENIbHON paboThI

OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUYCCKUMU
cpelcTBaMu O0yueHus

59. VYwueOHBIE ayIUTOPUH MPOBEICHUS
MIPAKTUIECKUX 3aHATHH, KYpCOBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUSI KYPCOBBIX padoT),
TPYNNOBBIX ¥ WHAWBHIYaTbHBIX KOHCYJIbTAIUH,
TEKYIIETr0 KOHTPOJISl M MPOMEKYTOYHON aTTecTalluu

JJIA

VYyeOHasi aynutopus [Uisl HPOBEACHUS MPAKTUYECKUX
3aHSATUHA, KYpPCOBOTO IPOEKTHPOBAHMUS (BBIIOJIHEHUS
KYPCOBBIX paboT), TPYNMNOBBIX M WHAMBHUAYaJIbHBIX
KOHCYJIbTAllU}, TEKYILETO KOHTPOJISA U IIPOMEKYTOUYHOU
aTTecTaluuu KOMILJIEKT MYJIbTUMEAUITHOTO
000pyI0BaHUS (mepcoHaIbHBIN KOMIIBIOTED,
MYJIbTUMEAUNHBIA  TPOEKTOp, IKpaH, ayJUOCHCTEMA),
JI0CKa, KOMIUIEKT Y4eOHOH MeOenu, MOIKIIOYEeHHE K
komrbrotepHoii cetu CII6I'ACY, Bbixoa B UHTepHeT.

59. VYwueOHBIE ayIUTOPUHU
JIEKUMOHHBIX 3aHATUI

JIA IIPpOBCACHU

VYuyebHas ayauropus I8 OPOBEIEHHUS  3aHATUH
JEKIMOHHOTO THUMA, KOMIUIEKT MYJbTUMEIUNHOTO
000py0BaHUs (mepcoHaIbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA  MPOEKTOP, dKpaH, ayAHOCUCTEMA),
J0CKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  meGeinn,
noakioueHne kK kommerotepHoir cetu  CIIGIACY,
BBIXOJ B IHTEDHET.

59. IlomenieHus i CaMOCTOSITEIHHOM pabOThI

[Tomemnenue A1t CaMOCTOSATEILHON pabOThI (UM TATBHBIN
3an oubnuoreku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
ot gmn ¢ OB3  (cucteMHBI  OJIOK, MOHHUTOD,
KJIaBUATypa, MbIIIb) C TOJKIIOYCHHEM K CETH
«HTEepHET» U O0ecreueHneM JOCTyMa B DIEKTPOHHYIO
nH(popMannoHHo-o0pazoBarenbHyto cpeny CIIOIACY.
IT1O Microsoft Windows 10




I'mppaBnuueckass mammnHa 30tc;  McnbiTarenbHas
mammHa 140tc; IIpecc runpasnuueckuii S0tc; Mammuna
ucnbitarenbHas S0tc; I[Ipecc ruapaBamueckuin 5S00tc;

YHuBepcanbHas HanoJbHAas HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI mammHa g0 100 xH;
YHuBepcanbHas HACTOJILHAS HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI mammHa g0 10 kH;
YHuBepcanbHas HACTOJILHAS HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI MalIrHa bi o) 50kH;
YHuBepcanbHas 3J1EKTPOMEXaHUYECKasi UCIBITATEeNbHAS
MallluHa 600kH; Cepgo- rUJpaBiInyecKas
HCIIBITAaTEIbHAS cucTremMa UTM Ha 100xH;
CepBoruapaBinueckas BBICOKOYACTOTHAs

ucneiTatenpHas — cuctema  MaKron  ma  25kH;
CepBoruapaBinuyeckasi HUCHObITaTelIbHAasg CcUCTeMa -
Magnum - 2000kH; A1220 MONOLITH
yIBTPa3BYKOBOM J1e(heKTOCKOMN Jii KOHTPOJs OeToHa;
Jerekrop crepKHEHM apMarypsl M OIpEAEIICHUE
TOJIIIUHBI 3aIIUTHOTO €10s; MOJIOTOK JJIsl MCHBITAaHHM
oerona SilverSchmidt PC; Ilpubop mns ompeneneHus
MPOYHOCTH MaTEpHUaJIOB METOJOM OTpPHIBA I1oC
50MI'4.Y; Tsepmomep Equotip 3; VYnbrpa3BykoBoii
nopubop  Pundit Lab; TDS-150 - Kowmmiekc
u3Meputenbuelii  40-kananenbi; TDS-530-30 -
Kommekc wu3meputenbHbiii  30-kaHanbHbINH; HoyTOyK
ASUS X450LB-WXO0; IlopTaTuBHBIiI MHOTOOCHOBHOU
ONTHUKO-DMUCCHOHHBI  aHaIU3aTOp  XUMHYECKOIo
cocraBa MetamioB u ciuiaBoB PMI-MASTER UVR Pro;
[TopratuBHBIN peHTreHO-(PIIyOpeCIeHTHBIN
CHEKTPOMETp JI aHaJlM3a METAJUIOB C BO3MOXXHOCTBIO
onpenenenus "nerkux sanementos" X- MET 8000 Expert

59. MexxkadenpanpHas 1adbopaTopus:
Cexnus A

2-s1 KpacHoapmetiickas yi. 1.4

Ayn. Ne 40, Ne 15, Ne 226

I[J'IH HHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHHUAJIBHBIC YCIIOBUSA IS IMOJTYYCHUA O6p&30BaHI/IH B
COOTBECTCTBHH C Tp€60BaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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