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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
[enstMu OCBOGHMSI TUCHUIUIMHBI SIBJISIFOTCS MPUOOPETEHNE 3HAHUN OCHOBHBIX TOJIOKEHUI
CTPOUTENIHON MEXaHUKU U YMEHHUE MCTIOIb30BaTh 3TU 3HAHUS Ha MPAKTUKE; MIPEJICTABICHUE O PACUETHBIX
CXeMax KOHCTPYKIMI U COOPYKEHUH U UX aHaJu3e; OBJIaJICHHE METOIaMU pacyeTa CTPOUTEIbHBIX

KOHCTPYKIUH Ha MPOYHOCTb, KECTKOCTh U YCTOMYMUBOCTH MPU CTATUYECKUX U JUHAMUYECKUX

BO3JICUCTBUIX.

3ajauaMu TMCUUIUIMHBI SIBJISIOTCS U3YUY€HUE OCHOBHBIX MOJIOKEHUN CTPOUTEIILHON MEXaHUKH,
3aKOHOMEPHOCTEH 1e(hOpMUPOBAHMS PACUCTHBIX CXEM 3/IaHUH M COOPYKEHUI TIPU CTATHYCCKUX H
JAHAMUYECKUX BO3JICHCTBUAX; MOJYyYEHUE 3HAHUI OCHOBHBIX METOJIOB pacyeTa KOHCTPYKLHI Ha
MIPOYHOCTb, )KECTKOCTh U YCTOMYMBOCTB; OBJIAJICHUE HABBIKAMU ITPOEKTUPOBAHUS KOHCTPYKLHM, CBA3aHHBIX
C BBIOOPOM pacCUeTHOM CXEMBbI, PACU€TOM BHYTPEHHUX YCHIIUN U TIEPEMENICHUI, aHAIM30M U OLIEHKOMN

IMMOJIYYCHHBIX PC3YJIbTATOB.

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

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUUA

[Tnanupyemble pe3yabTaTbl 00y4eHus 110
JTUCLUIUTMHE, 00€CTIeUYrBaIOUINE JOCTHKEHUE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

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

OIIK-1.2 IIpeacraBnser
0a30BbIE IS
npodecCuOHAIBHON chephl
buznyecKkue nporeccol
(sIBJICHUS) B BUJE
MaTeMaTH4YECKOT0(1X)
ypaBHeHUsA(I1), 000CHOBaHHUE
TPaHUYHBIX U HaYallbHBIX
YCIOBUM

3HaeT

MIPUHLUIIBI u METO/IbI onpeaeneHus
BHYTPEHHUX  YCHJIWH, HAaNpsSOKEHUH |
MEepEMENICHUI B  CTEPKHEBBIX CHCTEMaX,

IUIACTUHAX K 000JIOUKAX.

yMmeet

paccuMThIBaTh ~ YCWIMS,  HANpsOKEHHS |
MepeMelIeHNs] B PACUETHBIX cXeMaX 3JaHHul U
COOPYXKEHUI npu CTaTHYECKUX u
JTUHAMHYECKHUX BO3/ICUCTBUSAX.

BJajJeeT

pacuera yCUIui, HalpsDKEHUN U IEpEMEILICHU I
B CTEpPXXHEBBIX CHUCTEMaX, IUIACTUHAX W
o0oyouykax, B TOM 4YHCIE C MPUMEHEHHEM
MIPOTPAMMHO-BBIYUCIUTEIBHBIX CPEJICTB.

OIIK-1 CnocobeH pemiaTh
NIPUKJIAIHBIC 337291
CTPOUTEIILHOM OTpaciy,
UCTIONB3YS TEOPHUIO U
METO/IbI
GyHIaMEHTAIBHBIX HAYK

OIIK-1.3 Ocymectiusier
BBIOOP (hyHAAMEHTATBHBIX
3aKOHOB, OTIMCBHIBAIOIITIX
M3Yy4aeMbIil IPOLECC WU
SIBJICHHE, JUUTSI PEILICHHS 331249
npodecCuOHATIbHON
JeSITeTbHOCTH

3HaeT
obmue  QyHmameHTadbHBIE ~ 3aKOHBI O
HaAPSDKEHHO-/1e()OPMUPOBAHHOM  COCTOSIHHH
CTPOUTEIIBHBIX KOHCTPYKITHI U UX JICMECHTOB.
ymeet

CTPOUTH MAaTEMAaTUIECKIE MOICITH (PU3NICCKUX
SBIICHUH Ha OCHOBE (DYHIaMEHTAIBHBIX
3aKOHOB MEXaHUKHU U (PU3NKH.

BJajieeT

ONKMCAHUS  HANPSHKCHHO-1e()OPMHPOBAHHOTO
COCTOSTHUSI CTPOUTENBHBIX KOHCTPYKIIUH ¢
MPUMEHEHHEM (yHIaMEHTAIIbHBIX 3aKOHOB.




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

OIIK-1.4 Pemaet uH>xeHepHbIE
3a/1a4¥ ¢ IPUMEHEHUEM
MaTEMaTUUYECKOTO anmapara
BEKTOPHOU aJIreOphl,
AQHAJIMTUYECKON reOMETPUH

3HaeT
bu3nKo-MaTeMaTHYeCcKue MIOCTaHOBKH
OCHOBHBIX 33Ja4 CTPOUTEIIbHOW MEXaHUKH,
IOPUHIUIBL  COCTABICHUS PACUYETHBIX CXEM
CTPOUTENIBHBIX KOHCTPYKLUH, BU/IBI
IPAaHUYHBIX U HAYAIbHBIX YCIOBHIA

ymeer

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

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

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

OIIK-1.5 Pemaer ypaBHEeHUS,
OTHCHIBAIOLIE OCHOBHbBIE
dbuznyecKue mpoIeccol, ¢
MPUMEHEHUEM METOJIOB
JUHEHHOHN anreOpsl U
MaTeMaTHUYECKOT0 aHalnu3a

3HaeT

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

yMmeet

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

BJajJeeT

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

OIIK-1 CnocobeH pemiaTh
NIPUKJIAIHBIC 337291
CTPOUTEIILHOM OTpaciy,
UCTIONB3YS TEOPHUIO U
METO/IbI
GyHIaMEHTAIBHBIX HAYK

OIIK-1.8 ITpoBOAUT OLIEHKY
pe3yJIbTaTOB MaTeMaTUYECKOTO
MOJIETUPOBaHUS, POPMYIUPYET
IPEJIOKEHUS TI0
MCIIOJIb30BaHUIO
MaTeMaTU4eCKON MOJENHU Jis
pelieHus 3a1a4y
npodecCuOHAIbHON
JeSITEIbHOCTH

3HaAeT
TIPUHITUTIBI u METOIBI MOCTPOEHUS
MaTeMaTHYeCKNX MOJICIICH.

ymeert

MIPOU3BOIUTH OIICHKY pe3yIbTaTOB
MaTeMaTU4eCKOro MOICTUPOBAHUS.

BJIAJIEeT

aHalM3a  Pe3yJIbTaTOB MaTEMaTHYECKOTO

MOZICIINPOBAHUSA B MPAKTUYCCKOM ILIIaHEC.

OIIK-11 Cnocoben
OCYLIECTBIISATh MOCTAHOBKY
U peIlIeHUE Hay4YHO-
TEXHUUYECKUX 3a7a4
CTPOUTEIBHOM OTPacCIH,
BBITIOJTHSITh
JKCIIEPUMEHTAJIbHBIE
UCCJIEIOBaHUS U
MaTeMaTH4eCcKoe
MOJIeTUpOBaHUE,
aHAJIM3UPOBATH UX
pe3yNbTaThl, OCYIIECTBIIATh
OpraHMU3aIHI0 BHIMOIHEHUS
Hay4YHBIX HCCJIEIOBAaHUI

OIIK-11.1 ®opmynupyer uenu
Y 33J1a4 UCCIIeI0BAHUM

3HaeT

METOJIbl TIOCTAHOBKM 3aJlad W IPOBEJCHUS
HCCIICIOBAaHUM.

ymeert

CaMOCTOATEILHO CTaBUThH 3a1a49d
HCCIICOBAHUS B obnactu pacueta
KOHCTPYKITUN ¥ UX DJIEMEHTOB.

BJIA/IEET

MPOBEJICHUS HUCCIEeIOBaHUN
HaIpPsHKEHHO-1e(POPMUPOBAHHOTO  COCTOSTHUS

KOHCTPYKIUI 3JaHUS U COOPYKEHHI.




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

OIIK-11.3 Co3naer
MaTEeMaTHYECKYIO MOJIEThb
HCCIIeTyeMOTO TIpoIiecca
(stByIeHUs) 1 0OpabaThIBaeT
pPe3yJIbTaThl UCCIICIOBAHUS

3HaeT

OCHOBHBIE MIPUHLIUIIBI MTOCTPOECHUS
GU3MYECKUX ¥ MaTeMaTUYeCKUX Mojelei
CTPOUTEIBHON MEXAHUKHU CTEPKHEBBIX CHCTEM.

yMmeeT
COCTaBJIATH KOMIIBIOTCPHBIC MOoAcCIn JJISL
pacueToB c UCIIOJIb30BAHUEM

MPOrpaMMHO-BBIUUCITUTEIIBHBIX CPEICTB.
BJIA/IEET

MeToaMH  (OPMHUPOBAHUS MAaTEMAaTHUYCCKHUX
MOJIETIEH CTEPKHEBBIX CHCTEM W METOJAMHU
KCCIICIOBAHUS A TUX MOJIEIIEH.

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

OIIK-11.6 3amuaer
pe3yIbTATHI IPOBEIEHHOTO
HCCIENOBAHUS

3HaET

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

yMmeet
COCTaBIISITh MaTeMaTHYECKUe MOJAETH s
pelieHus 3agad  CTPOMTENBHOM MEXaHWKHU

CTEP)KHEBBIX CHCTEM, TIJIACTHH U 000JIOYEK.
BJIAJIEET

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

OIIK-3 Cnocoben
MPUHUMATD PEIICHUS B
po(heCCHOHATLHOM
JESTCIIBHOCTH, UCIIOJIB3Ys
TEOPETUYECKHE OCHOBHI,
HOPMAaTHBHO-TIPAaBOBYIO
0a3y, IPaKTUYECKHH OIBIT
KaIuTaJILHOTO
CTPOHUTEIIbCTBA, a TAKIKE
3HAHHUS O COBPEMEHHOM
YPOBHE €0 pa3BUTHS

OIIK-3.1 OnuceiBaeT
OCHOBHBIC CBEJICHHUS 00
00BeKTax M mporeccax
npodeCcCHOHATBHON
JIESITCIIBHOCTH ITOCPEICTBOM
HCIIOJIb30BaHUS
npodecCHOHATbHON
TEPMUHOJIOTHH

3HaeT

PoeCCHOHAIBHYIO TEPMHUHOJIOTHIO B 00J1acTH
CTPOUTENLCTBA; OCHOBHBIE KOHCTPYKTHBHBIC
CXEMBbl 3JaHUH W  COOPYKCHUH,  THIIBI
CTPOUTEILHBIX KOHCTPYKITU, BUIABI M CBOKWCTBA
CTPOUTEIBHBIX MaTepHaJioB; OCHOBHBIC
METO/IbI pacueTa CTPOUTEIbHBIX KOHCTPYKITUMN.
yMeer

BBITIOJIHATh ONMUCAHUE KOHCTPYKTUBHBIX CXEM
31aHUN U COOPYKEHUM, OTACIBHBIX AJIEMEHTOB

KOHCTDYKHHﬁ, CBOICTB CTPOUTCIIBHBIX
MaTCpHaIOB.

BJIaJieceT

OIIMCAaHHA  KOHCTPYKTHUBHBIX CXE€M, THUIIOB
KOHCTPYKTHBHBIX 9JICMCHTOB, CBOICTB
CTPOUTCIBbHBIX MaTCpHraIoB, BBI60pa )51

OIMCaHUs MCIOJIb3YyEMbIX METOJOB pacyera
KOHCTPYKIUH.




OIIK-6 Cnocoben
OCYIIECTBIISATD U
OpraHU30BBIBATh
pa3paboTKy MPOEKTOB
371aHUI U COOPYKEHHM C
Y4E€TOM SKOHOMHUYECKHUX,
SKOJIOTHYECKHUX H
COLIMATILHBIX TPEOOBAHMIA U
TpeOoBaHMIt
0€30I1aCHOCTH, CIIOCOOEH
BBITIOJIHATH TEXHUKO-
SKOHOMHUYECKOE
000CHOBaHHE MTPOEKTHBIX
pelIeHU 31TaHui 1
COOPYXEHHUI,
OCYIIIECTBIIATh
TEXHHYECKYIO IKCIEPTU3Y
IIPOEKTOB U aBTOPCKUH
HA/I30p 3a UX
COOIIOIEHUEM

OIIK-6.11 IIpoBOAUT OLIEHKY
MPOYHOCTH, KECTKOCTH U
YCTOMYMBOCTH 3JIEMEHTA

CTPOMUTEIBHBIX KOHCTPYKILIUH, B

T.4. C UCIIOJIBb30BAHUEM
[IPUKIAIHOTO IPOIrPaMMHOTIO
obecrieueHns

3HaeT

OCHOBHBIE METOJIbl ONPEACICHUS YCUIUA U
MepEeMEIICHUN B PaCyYETHBIX cxemax
CTPOUTENBHBIX KOHCTPYKLMM; TPUHLIUIBI U
CHOCOOBI pacyeTa IEeMEHTOB KOHCTPYKIIUH Ha
MIPOYHOCTb, JKECTKOCTh U YCTOMYUBOCTb.

ymeeT
pacCunuThbiBaTh YCWJIMA W TMNCPEMCUICHUA B
paC4CTHBIX cxemax CTPOUTCIIbHBIX

KOHCTPYKLUH; COCTaBIATh U HMCIOJIb30BaTh B
MHXEHEPHBIX pacyeTax YCJIOBUS IPOYHOCTH,
JKECTKOCTU U YCTOWYMBOCTU IpPHU PAITUYHBIX
BUJIaX HaANPSHKEHHO-e(OPMUPOBAHHOTO
COCTOSIHMSI 3JIEMEHTOB KOHCTPYKLIHUM.

BJIajieeT

BBIIIOJIHEHHUSI ~ pacyeToB  HAa  MPOYHOCTb,
JKECTKOCTb W YCTOMYMBOCTb  3JIEMEHTOB
CTPOUTENBHBIX KOHCTPYKLUH, B TOM YHUCIE C
IPUMEHEHHUEM COBPEMEHHBIX
IPOrPaMMHO-BBIYUCIUTEIBHBIX KOMILIEKCOB.

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

JlanHas qucruruinHa (MOIyJib) BKiIroYeHa B biok «/luctumuael, moxynu» b1.0.15.04 ocHOBHOM
npodeccuonansHoM 06pazoBaTenbHOl mporpammbl 08.05.01 CTpouTeNnbCTBO YHUKATBHBIX 3MaHUH U
COOPYKEHHM U OTHOCUTCS K 0053aTeIbHON YacTH Y4eOHOro IUIaHa.

No
/o

[IpenmecTByromme IUCHUIIIUHBI

KOI[ N HAMMCHOBAHUEC MHHUKATOpAa
JOCTHIXXCHHA KOMIICTCHIIMHN

1 |Beicurag maremaruka

OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK
-1.6, OIIK-1.7, OIIK-1.8, OIIK-11.4,
YK-1.5, VK-1.6

IIaCTUYHOCTH

Conpotusienue matepranoB. OCHOBBI TEOPUH YIIPYTOCTH U

OIIK-1.2, OIIK-1.3, OIIK-1.5, OIIK
-3.1, OIIK-6.11, OIIK-11.1, OIIK-
11.3

3 TeOpeTI/I‘leCKaH MCXaHHKa

OIIK-11.1, OIIK-11.2, OIIK-11.3

4 | Wmxenepnas rpaduxa

OIIK-3.7, OIIK-4.6

5 |[HHdpopmannoHHbIE TEXHOIOTHH

OIlK-2.1, OIIK-2.2, OIIK-2.3, VK-
1.1, YK-1.2, VK-1.6

6 |KommbrotrepHas rpaduka

OIIK-2.2, OIIK-4.6, OIIK-6.6

7 | dusuka

OIIK-1.1, OIIK-1.2, OIIK-1.3, YK-
1.1

8 |Crpoutenbubie Matepuansl. YacTs 1

OIIK-3.4, OIIK-3.12




Briciias maremaTnka

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

3HATh METOJIBI peleHus TudPepeHIMATBHBIX YPAaBHCHUH U CHCTEM JTUHEHHBIX aareOpandecKux
YpaBHEHUM;

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

Conpotusienue MatepuaaoB. OCHOBBI TEOPUH YIIPYTOCTH U MIIACTUYHOCTH

3HATh MPUHIIMUIIBI U METO/IbI pacuyeTa OTJEIbHBIX 3JIEMEHTOB KOHCTPYKIUI Ha MPOYHOCTb, KECTKOCTh
1 YCTOMYUBOCTb;

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

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

BJIa/IETh HABbIKAMU MCIOJIb30BAaHUS METOIOB COPOTUBIICHUSI MaTEPUATIOB U TEOPUHU YIIPYTOCTH MIPU
pelleHny 3a7]a4 Ha IPOYHOCTb, )KECTKOCTh U YCTOMYHUBOCTD.

Teopernyeckas MexaHuKa

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

YMETH T0JIb30BAThCS YPABHEHUSMHU CTATUKH M IMHAMHUKHU ITPU PacueTe MPOCTHIX PACYCTHBIX CXEM;

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

WmxenepHas rpaduka
3HaTh MPABHUJIA BBHITOJIHCHUS YepTEkKEH U rpa)uKoB;
YMETh CTPOUTH PACUCTHBIC CXEMBI, SIIOPHI U IpadHKH.

NudopmaninoHHble TEXHOIOTUN

3HATh OCHOBHBIE MOHATHS HHPOPMATHKH, COBPEMEHHBIE CPEICTBA BHIYMCIUTEIHHON TEXHUKH;

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

BIIa/IETh HABBIKAMU PEIICHUS HHXKEHEPHBIX 33124 ¢ TOMOIIBIO MPHUKIATHBIX TIPOTpaMM.

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

duznka

3HaTh (U3MYECKHUE ABJICHUS U 3aKOHBI, OTHOCAIINE K MEXaHHUKE JIe(POPMHUPYEMOTO TBEPIOTO TeJa;
YMETh UCIOJIB30BaTh 3aKOHBI (DM3UKH MPU PEIICHUH 3a7a4 MEXaHUKH TBEPJIOTO Tea;

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

CrpoutenbHble MaTepuansl. Hacts |

3HaTh OCHOBHBIE CBOMCTBA CTPOUTEIBHBIX MATEPUAJIOB, HCIOJIb3YEMBIX /Il HECYIINX KOHCTPYKIIH;

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

BJIAZIETh OCHOBAMH MEXAHUYECKUX UCIBITAHUN 3JIEMEHTOB KOHCTPYKIIUH.

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

1 |Meroasl pacueTHOTO aHalIU3a IIK-1.6, IIK-1.8




2 |Henuneiinble 3a1a4u CTPOUTETHLHON MEXaHUKHI IIK-1.6, IIK-1.8

Teopust pacyeTa Ha JTUHAMUYECKUE U CEHCMHUYECKHIE

3 . IK-1.6, I1K-1.8
BO3ICHCTBUS

4 I/IH(bOpMaI_[I/IS)HHLIe TEXHOJIOTHH pacdeTa CTPOUTEIbHBIX TIK(LD)-1.1, TIK(LD)-1.3, TIK-1.8
KOHCTPYKIIUN

5 |Metoasl MPOCKTUPOBAHUS 3/ITAHUN U COOPYKCHHM ITK-1.1, TIK(LT)-1.1

6 |OOcnenoBanue, UCIIBITAHUE 3JaHUN U COOPYKEHUI

OIIK-3.10, OIIK-3.12, OIIK-4.6,

OI1IK-6.6, OITIK-6.9, OITIK-6.11

7 |Hayuno-uccnenoBaTenbckas pabota [K-2.1, I1K-2.2, T1K-2.3
IIK-1.3, I1K-1.5, TIK-1.8, TTK(L1)-

8 |KoHcTpynpoBaH#e HECYITUX JKeJIe300€TOHHBIX CUCTEM 1.2, TIK(LT)-1.4, TIK(LT)-1.5, TTIK-2.1,
I1K-2.2, I1K-2.3

KoHncTpynpoBanue Hecyux METAIIIMYECKUX U IEPEBIHHBIX
CUCTEM

I1K-2.2, I1K-2.3

TIK-1.3, TIK-1.5, TIK-1.8, TIK(1T)-
1.2, TIK(1D)-1.4, TIK(IT)-1.5, TTIK-2.1,

4. O0beM AUCHHUIIIMHBI (MO)]y.TIﬂ) B 3Qa9Y€THBIX ¢/IMHUIAX C YKAa3aHUEM KOJIHYECCTBA AaKAACMHUYCCKHUX
YaCoB, BbIJICJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqaloumxcn C nmpemnoagaBaTejieM (l'lO BUJIaM y‘-leﬁHl)IX

3aHAATHIT) M1 HA CAMOCTOSATEJILHYIO padoTy 00y4yarommxcst

Cemectp
W3 Hux yacel Ha
Bun y4ueGHo# paboTh Beero MIPAKTUYECKYIO
Hacos IIOATrOTOBK 5 6 7
y
KonTakTHas padora 224 64 80 80
Jleximonnsie 3ansatus (JIek) 96 0 32 32 32
Jlaboparopusie 3ausaTus (J1ad) 4 0 2 2
IpaxTuueckue 3ansatus (I1p) 124 0 30 46 48
HWHast koHTaKTHasi paboTa, B TOM YHCJIE: 475 1,05 1,85 1,85
KOHCYJIbTAIIUHU 110 KYypCOBOU paboTe (IPOeKTY), 9 0.4 08 0.8

KOHTPOJIbHBIM pabotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTaluIo (cavya 3a4era,
3a4ueTa ¢ OIeHKOM; 3alIiTa KypCOBOW pabOTHI 2 0,4 0,8 0,8
(mpoekTa); cnaya KOHTpONBHBIX pabdot (PI'P))

KOHTaKTHas pa60Ta Ha arTeéCcTaluio B CCCCHUIO

0,75 0,25 0,25 0,25
(KoHCYNBTaIUS TIEpe/T SK3aMEHOM H cada
Yachl HA KOHTPOJIb 62,25 8,75 26,75 26,75
CamocTositesibHast pabora (CP) 213 70,2 71,4 71,4
O61masi TpyA0eMKOCTh AMCHUTIJIMHBI (MO1YJIsA)
Jachbl: 504 144 180 180
3a4eTHbIE eMUHUILI: 14 4 5 5

5. Copepsxkanme IMCHUILIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE 0 pa3aeiaM (TeMaM) ¢ YKa3aHueM

OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B Y4eOHBIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIS)

KonTtakTHast paboTta (110 yueOHBIM
3aHATHUSM), Yac.

o
H
Q
Ne Pa3nensl IUCIUILIINHBL g JekTH I3 P CP Beero,
) qac.
QO U3 HUX 13 HUX U3 HUX
Ha Ha Ha
NpaKTH- NpaKTH- MpaKkTH-
BCEro BCEro BCECro

4eCKyI0 4eCKyI0 4eCKyIo

MOJro- MOJro- MOAro-

TOBKY TOBKY TOBKY

Kopn
UHIUKATOP
a
JOCTHUXCHU
i
KOMIICTCHI]
numn




1. |1 pa3nmen. Pacuer crarnuecku
OTIPECTUMBIX CTEPHKHEBBIX
CUCTEM Ha HETMOJBUKHYIO
HarpysKy
PacuyerHbie cXEMBI OIIK-1.2,
1.1. [ coopyxenuii, ux 2 OIIK-3.1,
KMHEMAaTUYeCKUI aHau3 OIlK-11.1
OIIK-1.2,
OIIK-1.3,
12 MHorormnpoJieTHbIE IapHUPHO- 9 15 835:;?’
KOHCOJIbHBIE OaJIKU OIK-
6.11,
OIlK-11.1
OIIK-1.2,
MHOroAMCKOBBIC pacueTHHIC 8g§j§’
13, |cxembl. TpeximapHUpHBIE paMbl 9 21 OHK-Sll,
"' |m apku. Pambl ¢ 3aMKHYTBIM OHK-l ’
KOHTYpPOM
6.11,
OIlK-11.1
OIIK-1.2,
OIIK-1.3,
14 CraTuyecku onpeIeIuMbIe 12 20 8g§:;i’
"7 | mnockue Gpepmbl "
OIIK-
6.11,
OIlK-11.1
2. |2 paznmen. Pacuet cratuuecku
OTIPEETUMBIX CTEPKHEBBIX
CHCTEM Ha MOJIBXKHYIO
Harpy3Ky
JIvHUM BIUAHUS peakiui u
01 |BHYTPEHHHX YCWINI B 4 12 83?&3'
" | IpOCTBIX U MHOTOIPOJIETHBIX =
SaIKaX OIIK-1.5
Onpenenenue peakuii u OIIK-1.2,
2.2. | BHYTpEHHUX YCUIUH 1O 8 12 OIlK-3.1,
JIUHUSAM BIIASTHUS OIlK-6.11
JInHnn BMAHUS yCuuil B
2.3. |apkax, paMax H MPOCTBIX 4 8 OIlK-1.2
bepmax
3. |3 pasnmen. Onpenenenue
MEePEMEIICHUN B CTATUYECKHU
OTIPEICITUMBIX CTEPKHEBBIX
cCUCTEMAaX
OCHOBHBIE IPUHLUIIBI U OIIK-1.2,
31, |Teopemsl CTPOUTENLHON 4 10 OIIK-1.3,
" | mexanuku. ®opmyna OIIK-1.4,
Makcsemia-Mopa OIIK-1.5




Onpenenenue nepemMenieHuil B

3.9 |MAPHUPHO-KOHCOTBHBIX Oayikax 16 26 OIIK-1.2,
"' |1 mIockux paMax oT CHIIOBOM OIIK-6.11
Harpy3Ku
Ornpenenenue nepeMenieHuii ot 835:12’
3.3. | TemmepaTypHOTO BO3/ICHCTBUS 4,2 8,2 OHK-ll 5’
U OT OCaJKH OIOp o
OIIK-6.11
4. |4 pa3gen. MHast KOHTaKTHas
pabora
4.1. | Inas koHTaKTHas paboTa 0,8 | OIIK-1.2
5. |5 pasznmen. KonTpoias
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
5.1. | 3auer ¢ orneHKOH 9 OI1K-3.1,
OIIK-
11.1,
OIIK-11.6
6. |6 pasmen. Pacuer craruuecku
HEONPEICITUMBIX CTEPKHEBBIX
CHUCTEM METOJIOM CHJI
OIIK-1.2,
OIIK-1.3,
CraTuyecku HEONpeACTUMbIC OIIK-1.5,
6.1. | cucreMsl, UX cBOWCTBA U 2 4 OIIK-3.1,
0COOEHHOCTH OIIK-
11.3,
OIIK-11.6
Pacuer cratnuecku 835:1;’
6.2 HEOIpEeIETUMBIX PaM METOJI0OM 174] 314 OHK-. '
"7 | cun Ha OeliCTBUE CUIOBOH ! ' 111
HarpysKH OIIK-11.3
OIIK-1.2,
Pacuer pam meToom cut Ha 835:13’
6.3. | TemmepaTypHO€E BO3IEHCTBHE U 10 18 o
paryp OIIK-
0CaJIKy OIop 111,
OIIK-11.3
OIIK-1.2,
Pacuer cratnuecku OIIK-1.8,
6.4, |HEOTPENETUMBIX bepm u 9 6 OIlK-3.1,
" | mpocTpaHCTBEHHBIX pam OIIK-
METOJO0M CHUI 11.1,

OIIK-11.3




7 paznen. Pacuer cTepKHEBBIX
CHUCTEM METOJOM MEPEMELLECHHI
B KAaHOHUYECKOHU (hopme

OIIK-1.2,
OI1K-1.3,
71 Meron nepemMenieHuii B 2 4 OIIK-1.5,
" | kanHOHMUecKOM popme OIIK-
11.3,
OIIK-11.6
OIIK-1.2,
OIIK-1.5,
Pacuer pam metogom OITK-1.8
7.2. | mepeMenieHui Ha JIeHCTBUE 12 16 34 OHK-. '
CUJIOBOM Harpy3Ku 111
OIIK-11.3
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
Pacuer pam metogom OITK-1.8
73 NepeMeIIeHu Ha 4 4 10 OHK-. '
"7 | TemmnepaTypHO€ BO3JIEUCTBUE U 111
0CaJIKy Onop OH.K’-
11.3,
OIIK-11.6
OIIK-1.2,
Pacuer npocTpaHCTBEHHBIX paM OIIK-
7.4. N 2 2 6
METOJIOM MEepEMENICHUI 11.1,
OIIK-11.3
8. |8 paznmen. Matpuunsie hopmbl
pacyeTa CTep)KHEBBIX CHCTEM B
TepeMEICHUIX
OIIK-1.2,
OIIK-1.3,
OIIK-3.1,
81 MeTton ne;zeMemeHHH B 4 8 16 OIIK-
MaTpU4HOI popme 11.1,
OIIK-
11.3,
OIIK-11.6
OIIK-1.2,
OIIK-1.8,
OIIK-3.1,
OCHOBBI pacueTra CTep>KHEBBIX OIK-
8.2. | cucTeM METOIOM KOHEUHBIX 2 6 12 111
3JIEMEHTOB OH.K’-
11.3,

OIIK-11.6




9. |9 paznen. CmemaHHbIM METOJ
pacyeTa CTaTHYECKH
HEONPEICTUMBIX paM
OIIK-1.2,
OIIK-1.5,
. OIIK-1.8,
CwmernaHHBIA METOJT pacuera OIK-
9.1. | cTaTHYEeCKH HEOIPEICTUMBIX 4 10 111
pau OTIK-
11.3,
OIIK-11.6
10. |10 pa3znen. MHas koHTakTHas
pabora
10.1 | Mnas xonrakrHas pabota 16 | OIIK-1.2
11. |11 pasznmen. KonTposs
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
11.1. | Ok3amen 27 OI1IK-3.1,
OIIK-
11.1,
OIIK-11.6
12. |12 paznen. OcHOBBI JUHAMUKHU
COOPYKECHHM
OIIK-1.2,
OIIK-1.3,
OCHOBHBIC ITOHATUS U OIIK-1.4,
OonpeAeeHus: TMHAMUKHI OIIK-1.5,
121 coopyxeHuil. CBoOOIHbIE U 4 12 OIIK-3.1,
| BRBIHY)KJIEHHBIE KOJIeOaHus OIIK-
CHCTEM C OJHOM CTEIEHBIO 11.1,
CBOOOIBI OIIK-
11.3,
OIIK-11.6
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
CB0OOIHBIC U BBIHYKICHHBIC OINK-1.5,
OIIK-1.8,
122, KOJICOAHHMS CUCTEM C 14 26 OITK-3.1
HECKOJIbKMMU CTCIICHSIMU
OIIK-
CBOOOIBI 6.11,
OIIK-
11.1,

OIIK-11.6




OIIK-1.2,

OIIK-1.3,
OIIK-1.4,
[TpubGi>xeHHBIC METOIBI OIIK-1.5,
OIIK-1.8,
1 3, | PeMICHNA 32121 THHAMHUKH. 5 3 OIIK-3.1
Mepsl 3aUTH OT
. . OIIK-
JTUHAMUYSCKUX BO3JICHCTBUN 6.11,
OIIK-
11.3,
OIIK-11.6
13. | 13 pa3znen. OcHOBBI
YCTOMYUBOCTH COOPYKEHHUM
OIIK-1.2,
OIIK-1.3,
131 OCHOBHBIE TOI0KEHHUSI 4 9 OI1K-1.4,
| YCTOWYMBOCTH COOPYKEHUN OIIK-1.5,
OIIK-3.1,
OIIK-11.6
OIIK-1.2,
OIIK-
. 6.11,
Y CTORYMBOCTH IIEHTPAJIBHO- OIIK-
13.2. | c’KaThIX MPSAMOIMHEHHBIX 441 104 111
CTEpIKHEH OIIK-
11.3,
OIIK-11.6
OIIK-1.2,
. OIIK-1.4,
JAvHamuyeckuii u
. OIIK-1.5,
13.3. | sHEepreTH4ecKuii MeTOIbI 11 18 OIK-
pacdeTa Ha yCTOM4YMBOCTb 6.11,
OIIK-11.3
14. |14 paznen. OCHOBHBIE TOHATHS
TEOPHUH U3rubda IIaCTHH,
METOJIBI UX pacyeTa
OIIK-1.2,
OO01111€e TTOJIOKEHHUS. OIIK-1.3,
14.1. | Pa3pemaroniue ypaBHEHUS 2 6 OIIK-1.4,
U3rnda TOHKUX IUIACTHH OIIK-1.5,
OIIK-3.1
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
ITocTanOBKM 1 METOIBI OIK-
14.2. | permenwus 3a1a4 U3ruoa 8 20 111
IJIaCTHH OIIK-
11.3,

OIIK-11.6




OIIK-1.2,
Pacuer T meTooMm OINK-1.8,
14.3. A 4 4 8 | 16 OIIK-
KOHEYHBIX JIEMEHTOB 111
OIlK-11.3
15. |15 paznen. OCHOBHBIE MOHATUS
TEOPHH 000JIOUCK, MOJICIIN U
METO/Ibl UX pacueTa
OIIK-1.2,
151 OO011re MmojI0KEeHUsI 0 pacyeTe 2 5 4 OIIK-1.3,
" | TOHKHX 000JI0YEK OIIK-1.4,
OIIK-3.1
OIlK-1.2,
Pacyer TOHKHX ITOJIOTHX
oboJsiouek. OO0IIME CBEIEHHS O OINK-1.5,
15,2, | PPOOREI. LDIIHE CBEA 1 2 4| 7 OIIK-
YHCIICHHBIX METOJIax pacdeTa 113
000JI04EK OIK-11.6
OIIK-1.2,
OIIK-
153, IIpuMeHeHne MeTo/1a KOHEUHBIX 1 6 3 15 6.11,
AJIEMEHTOB K pacueTy 000JI0UYeK OIIK-
11.1,
OIIK-11.3
16. |16 paznen. Unas koHTakTHas
pabora
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
16.1. | Unas xonTakTHas paboTa 1,6 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
17. |17 paznen. Kontpoisb
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
17.1. | Ok3amen 27 OIlK-3.1,
OIIK-
11.1,
OIIK-11.6
5.1. JIekun
Ne | HaumenoBanue paszzaena o
. HaumenoBanue u kpaTkoe coJep:kaHue JIEKIUi
pasn U TEMBI JIEKIIUH
BBopgnas nekusa. PacueTHbie cXeMbl COOPYKEHUN U UX KHHEMATUYECKHI
PacueTHbIe cxeMBbl aHaJn3
1 COOPYKEHMM, UX O6mmas nunpopmanus o kypey. Ilpenmer u 3aiauu cTpouTeabHON
KUHEMATHYECKUN MexaHuku. OCHOBHBIC TIOHATHS U IPUHIIUIBL. PacueTHas cxema
aHaJn3 COOPYKEHHS M €€ dJIeMeHThI. TpeOoBaHUs K paCUeTHOU CXeMe U KPUTESPUH




BbIOOpa. CBsI3U M Y3JIbI PACUETHBIX CXeM. BUIbI HArpy30K ¥ BO3ICHCTBUH.
Knaccudukanus pacueTHpx cxeM. KuHeMaTnueckuii aHaJIu3 pacueTHBIX
cxeM. CteneHb cBOOO B! cucTeMbl. Heo0X0aMMoe U JOCTaTOUHOE YCIOBUE
reOMETPUUYECKON HEM3MEHIEMOCTH. [IpaBuiia reoMeTpudecKu
HEU3MEHSEMOT0 COEIMHEHUSI TUCKOB MEXKy COOOM M C OCHOBAHUEM.
MrHOBEHHO U3MEHSAEMBIE CUCTEMBI.

MHOTONpOIETHEIE MAPHUPHO-KOHCOJIBHBIC OaIKN

MmuoronponeTnbie Oo6mue ceeaenus. Kunematnueckuit ananus. [ToctpoeHune mosTaxHon
IapHUPHO-KOHCOIBHBIC | oy oy pp OrnpeneneHne OMOPHBIX PEAKINM, BHYTPEHHUX CHJI M TTIOCTPOCHHUE
Oanku
BITIOP.
OIIHOIMCKOBBIE U MHOTOJIMCKOBBIE PACUETHBIEC CXEMBbI. TpexiapHupHbIe
pacyeTHble CXeMbl. PamMbl ¢ 3aMKHYTBIM KOHTYPOM
OIHOIMCKOBBIC U IBYXIUCKOBBIE 0€3pacIOPHBIC PACUETHBIC CXEMBI.
MHOroaucKkoBbIe

pacyETHBIE CXEMBI.

TpeximapHUpHBIE paMbl
U apku. Pambl ¢

3aMKHYTBIM KOHTYPOM

TpexiapHupHsble (pacrnopHble) pacueTHble cxembl. OnpesesieHne peakiuii
B TPEXIIAPHUPHBIX pamMax MpH MPOU3BOJIBHBIX HArpy3Ke U pacrooKeHUU
onop. Knaccudukanus u ocHOBHBIE 31eMeHTHI apok. [lopsiiok
oTpezieNieHus] PeaKINi U YCUITUI B CEUEHUSX TPEXIIAPHUPHOU apKH.
[TonsiTvie 0 palMOHATFHOM OYEPTAHUU OCH apKU. Pambl ¢ 3aMKHYTBHIM
KOHTYpoM. CIIocOOBI paCKpBITUSI 3aMKHYTOT'O KOHTYpa U OIpe/ieJICHIE
peaxiuii BO BHYTPEHHUX CBS3SX.

Cratnuecku
ONPEICTUMBIC INIOCKHE

(bepMBI

Cratuyecku omnpeneianmblie miockue ¢pepmbl. CriocoOb! onpeaeneHus
yCHIIHH B CTepKHAX (hepM. ['paduueckuii criocod onpeaeieHus yCUIui.
[npenrenbHbe HEPMBI.

[Tnockue dhepmbl. ObpazoBanue GpepM U yCIOBHE UX T€OMETPUUECKON
HeuszMmeHseMoctu. Knaccudukanus hepm. AHaIUTHUUECKOE OMPEICICHNE
yeunuit B ctepxHsax pepm. Criocod BbIpe3aHus Y37I0B U CIIOCOO CKBO3HBIX
cedeHuid. ['paduueckuii criocob omnpenenenus ycunuii. OcoOeHHOCTH
pacueTa IIMPEeHreIbHBIX U MPOCTPAHCTBEHHBIX (hepM.

JlvHuM BIUSAHUS
peakuyii ¥ BHyTPEHHUX
YCWJIMH B IPOCTBIX U
MHOTOIIPOJIETHBIX
Oankax

JIuHUM BIUSHUS PEAKIUM U BHYTPEHHUX YCUJIMH B POCTHIX Oankax.
JIuHuM BIMSHUSA B IIAPHUPHO-KOHCOJIBHBIX OanKkax

[TonsiTve 0 MMHUY BIUSHUS. JIMHUM BIUSHUS peakUi U yCUINM B Oanke
Ha JIBYyX OIIOpax U B KOHCOJbHOM Oasike. [IpMHIMIBI HOCTPOCHUS JTUHUMA
BJIIMSIHUS B IIAPHUPHO-KOHCOJIbHBIX Oankax. [lepenada nuHuM BIUSHUS 1O
no3taxHoi cxeme. KnunemaTnueckuii croco6 nocTpoeHus TMHUN
BIIMSHUS. JIMHNY BIMSHUS B TPEXIIAPHUPHBIX CHCTEMAX.

Onpenenenue peakuuil
¥ BHYTPEHHHUX YCUIUI
O JTUHUSM BIIHSTHHS

Omnpenenenne peakuii 1 BHyTPEHHUX YCWIHHN 110 JIMHUSAM BIHSIHUS OT
HETIO/IBM)KHOU M TIOJIBIDKHOM HArpy3ku

OmnpeneneHne peakuid ¥ yCUIINI OT HETIOABMYKHOW HArPY3KH C IIOMOIIBIO
auHUH BausHus. OnpeneneHne peakiuid 1 yCHUIINI OT CHCTEMBI
HOJBIDKHBIX TPY30B MO JIMHUAM BIUsiHUA. OnpeaeneHue mojaoKeHus
KPUTUYECKOTO I'py3a Ha/l BEPIIMHON IMHUM BiusHUSA. [loHATHE 00
00BEMITIOIINX JIIOPAX.

JInHnn BIASIHUA yCUITUH
B apKax, pamax u
MPOCTHIX epmax

JIMHUY BIMSHUS YCWIIUH B TPEXIIAPHUPHBIX apKax, paMax M TIOCKUX
bepmax

OCOOCHHOCTH TIOCTPOCHHUS JIMHUH BIUsHUS B hepmax. JIMHUN BIUSHUS
NIpY y3JI0BOH mepeave Harpy3ku. BeTBU TuHUM BIUSIHUS B hepMe.
[TocTpoeHue TMHUH BIUSHUS YCHIIUI B CTEPXKHSX MPOCTHIX (GepM.

OCHOBHBIE IPUHLUIIBI U
TEOPEMBI CTPOUTEIILHON
Mexanuku. Gopmyna
Makcsemna-Mopa

OCHOBHBIE IPUHIUIIBI ¥ TEOPEMBI CTPOUTEIBHON MeXaHuKU. Popmyna
Makcgemna-Mopa. Onpenenenne nepeMenieHuii 0T CHIIOBOW Harpy3Ku
O61mue nonoxxeHusi. OCHOBHbIE IPUHITUIBI CTPOUTEILHON MEXaHUKHU.
Pa6ora BHemHux cui. [lorenuumanbhas sneprus aegopmarnyu. OCHOBHBIE
TEOpEMBI CTPOUTENBHON MexaHuku. Popmyna Makceemna-Mopa u ee Buj
JUISL pa3JIMYHBIX PacueTHBIX cXeM. ENMHUYHOE U TPY30BOE COCTOSIHUSL.
Croco0ObI IepEMHOKEHUS ITTIOP.




Onpenenenne
MepeMeIICHUN B
IAPHUPHO-KOHCOJIBHBIX

OrnpezenieHre TUHEWHBIX U YTIIOBBIX NEPEMEIICHUN B IIAPHUPHO-
KOHCOJIBHBIX 0allKax M IJIOCKUX paMax OT CHJIOBOUW HArpy3KH
OrnpenenieHre TMHEWHBIX U YTIIOBBIX MEpEMEIICHUHN, BEI3BAHHBIX CUIIOBOM

9 Harpy3koi. Beruncnenue narerpanoB Makcseiuia-Mopa ¢ oMOIIbIO
OanKax 1 IIOCKMX | npenenmoserms” smop. [Tpasiio Bepermaruma, dopmysia CHMICOHa,
paMax OT CHIOBOU | hopnyima Tpamenmid. IToctpoenue usornyroit ocu IIIKB. TToctpoeHne

Halpyski 11e(OPMUPOBAHHOI CXEMBI PAMEL.
Onpenenenre nepeMenIeHlil 0T TeMIIEPaTypPHOTO BO3ACHUCTBUS U OT
Onpez[eneHI:Ie OCaJIKH OIOp
TICPEMEILICHIH OT OrnpezenieHne nepeMenieHnid OT TEIIOBOTO BO3JACUCTBUS (M3MEHEHHE
10 TEMICpaTypHOro teMriepatypsbl). OnpenencHue nepeMeIIeH, BhI3BaHHBIX HEPAaBHOMEPHOM
BOSACHCTBUA U OT OCaJIKOW OIMOP U HETOYHOCTHIO U3rOTOBJICHUS 2JIEMEHTOB.
OCaJKH OIOp
CTaTuyecKku CraTruyecku HeoInpeaeIMMbIe CUCTEMBI, UX CBOMCTBA. Mmes meToaa cui
13 HeolpeaeInMble CBoOMCTBa CTATHYCCKHU HCOIIPCACTIUMBIX CUCTCM. Crerenb cTaTUYECKOM
CHCTEMBI, MX cBOiicTBa u | Heonpenenéunoctu. Mnes merona cuin. OCHOBHAs cUCTEMA U
0COBEHHOCTH KaHOHMYECKHE YPaBHEHUSI METO/Ia CHII.
PacdeT cTaTnueckn HeONpeaeTUMBIX TJIOCKUX paM METOJIOM CHJI Ha
JIEUCTBUE CUJIOBOW HArPy3KHU
Pacuer cTaTuMeCk! | Kaponyeckue ypaBHEHHs MeTOIa CHJT TIPH PaCcUeTe Ha CHIIOBYIO
HEONPCACIMMBIX PaM | yarpysky. Onpenenenne k03GGUIHEHTOB H CBOOOIHBIX WieHOB. [Topsmnok
14 MCTOZIOM CHILHA | hacqera MeTOIOM CHiL. YdeT CHMMETPHH HPHU PacueTe METOIOM CHIL
ACUCTBHE CUIIOBOU OnpeneneHns MepeMEIICHUH B CTATHYECKH HEOMPEICTUMBIX CHCTEMaX C
Harpysku HCITOJIb30BAHUEM CTATHUYECKHU ONPEACITMMON OCHOBHOM CHCTEMBI METO/1a
CHUJL
Pacder pam MeTO0M CHJI HA TEMIIEPATYPHOE BO3ACHCTBUE U OCAIKY OIOP
Pacuer pam METOAOM | ¢oGennoctu pacyera CTaTUYE€CKU HEONPEIeIUMbIX CUCTEM METOO0M CHUJI
15 | CWT Ha TEMUCPATYPHOC | 4 remmepaTypHOe Bo3eiicTBre. OnpeieneHre CBOOOIHBIX WICHOB
BOSACUCTBUC U OCANKY | yapgonnueckux ypaBHeHMiT. OCOOEHHOCTH pacyeTa METOIOM CHII Ha
onop HEPaBHOMEPHYIO OCaJKy OMOp U HA HETOYHOCTh U3TOTOBJICHHUS.
Pacuer craTuyecku HeonpenenTuMbIX PepM U MPOCTPAHCTBEHHBIX Pam
Pacuer cratudecku MCTOAOM CHJI
16 HEOIIPEAETUMBIX (l)epM u CreneHp CTaTUYECKOM HCOMMPCACINMOCTHU (bepM N MPOCTPAaHCTBCHHBIX
IPOCTPAHCTBEHHBIX paM | PaM. BEIOOp OCHOBHOM CHCTEMBI M COCTABICHHE KAHOHHIECKHX
METOJIOM CHJI ypaBHeHu. OcoOeHHOCTH pacueTa (pepM U MPOCTPAHCTBEHHBIX pam
METOJIOM CHIL.
Merton nepeMenieHnii B KaHOHHYeCcKor Gpopme. OCHOBHAs cHCTEMa U
KaHOHUYECKHE YpaBHEHUS METO/a IEpEMEILICHH I
CreneHb KHHEMaTHYECKOW HeompeaeauMocTy. OnpeesieHne YCUIUi 1o
. |u3BecTHBIM nepeMenieHusaM. Mnes merona nepememiennii. OCHOBHas
17 Meton TICPEMCILICHUI B | cpyeTema M kKaHOHHYECKUE yPABHEHUS METO/IA MTEPEMEIEHHUIA.,
KaHOHHYECKOH popme Omnpenenenust K03(H(GUIIMEHTOB U CBOOOTHBIX YICHOB.
[TocnenoBaTenbHOCTh pacuyeTa METOA0M NepeMeleHnii. CpaBHEHUE
METOJIOB CUJI U nepeMenieHuid. [IpenmyiiecTBa U HEIOCTaTKU METO1a
[epEMELICHU.
Pacder pam MeTo10M nepeMeEnIeHU Ha AEHCTBUE CUIIOBOM HArpy3KH.
Yrpouienus mpu pacyeTe paM METOI0M MepeMenieHUH.
Pacuer pam metomom | [Iopsiiok pacdera pam metonoM nepemenienni. OCHOBHas cHCTeMa

18 TIepeMeIeHni Ha METO/1a IepEeMENICHUI ISl pacyeTa II0cKor paMbl. CocTaBieHue

JIeHCTBHE CHIIOBOM CHUCTEMBI KaHOHWYECKUX ypaBHeHUH. OnpeneneHue K03 OUIMEHTOB U
Harpy3KH CcBOOOTHBIX WIeHOB. [locTpoeHue 3MmIop yCHInii B 3aJIaHHON CHCTEME.
IIpoBepku pemrenus. Mcnonp30BaHNE CUMMETPUH B METOJIE
nepemMenieHui. [IpuMepsl pacuera paMm METOJOM MEPEMEIICHU M.
19 Pacuer paM METOOM Pacuet pam MeTogom nepeMeleHni Ha TEMIIEPATYPHOE BO3AECHCTBUE U




nepeMelleHui Ha

0CaJIKy OIop
Pacuer miockux paMm METOJIOM MEPEMEILLIEHUI Ha TEMIIEPATYPHOE
BO3J€HCTBUE. Pacyer mIockux pamMm METOAOM NEPEMELIEHNUN HA AEHCTBUE

TEMIEPATypHOE
BO3JICHCTBHE U 0CagKy |HEPABHOMEPHOI ocanku onop. OCOOEHHOCTH KAHOHHYECKUX yPABHEHUH 1
onop MIOCTPOEHUS SITI0P U3rHOAIOIINX MOMEHTOB B OCHOBHOM U 3aJIaHHOM
CUCTEMaX.
Oco0eHHOCTH pacueTa MPOCTPAHCTBEHHBIX paM METOI0OM ITepEMEIIICHUH.
Pacuer Pacuet pam MeTog0om nepeMeeHnil ¢ yueToM CUMMETpUH. ['pynnupoBka
20 [IPOCTPAHCTBEHHBIX paM HCU3BCCTHLIX M PA3JIOKCHHUEC HAI'PDY3KH. Cremnens KHHEMAaTHYECKOM
METOJIOM HepeMemeHHﬁ HCOMPCACIUMOCTHU IPOCTPAHCTBCHHBIX paM. OcHoBHAas cucTEMA.
Oco0eHHOCTH OTpeIeNIeHHUs] YCUITNI B OCHOBHOMW U 33JJaHHON CHCTEME.
Matpuunas popma MeToja nepemerneHui. [Ipsmoit MeTo )KeCTKOCTH
Merop nepeMenieHuii B popMe mpsSMOro MeTo/1a )KeCTKOCTH. THUIToOBOM
. CTEP)KEHb M3ru0acMOM CTePKHEBOM CUCTEMBI (IJIOCKOM paMbl). Marpuiia
91 | METOL IEPEMELIEHHUH B | o criocTy M BEKTOP HATPY3KH JUTA H3THGAEMOTO TUIOCKOTO CTEPIKHAL.
MaTpuiHOii popme Martpuiia MHACKCOB U COCTABIICHUE MATPUYHBIX YPABHEHUU IS CUCTEMBI
n3rubaeMpix crepxHei. OOImuiA anropuT™ pacuera pam B MaTPUIHOU
dbopwme.
OCHOBHBIE TIOJIOKEHUS. MaTpPHUIIbI )KECTKOCTH CTEPIKHEBBIX KOHEYHBIX
aeMeHTOB. OOIINI aTOPUTM CTATUYECKOTO PacyeTa METOJA0M KOHEYHBIX
JJIEMEHTOB
OCHOBHBIE TI0JI0KEHUS, BUIBI U (POPMBI, TOCTOMHCTBA U HEJOCTATKH
METO/1a KOHEUHBIX 27IeMEeHTOB. KOHEUHBIE 2JIEMEHTHI U
anmpokcuMupyromme GyHkiuuu (GyHkmun Gopmbl). TOYHOCTS,
OcHoBbI pacuera YCTOHUMBOCTb U CXOAUMOCTH pemeHus. CTeneny cBoOO bl sl MIOCKOTO
99 | CTCPKHEBBIX CHCTCM |y npocTpaHcTBEHHOTO 21eMeHTa. MaTpHIb 5KECTKOCTH JUIS CTEPIKHEBBIX
METONOM KOHCIHBIX | 35jeMenTOB ¢ pasHBIMK CTENEeHAMH cBOOO bl OCHOBHBIE COOTHOLICHUS IS
SJICMCHTOB KOHEYHOT'O 3JIEMEHTA M3rH0aeMoro crepkasa. GopMUpoBaHKe II00aIbHOMN
MAaTPHIIBI )KECTKOCTU M BEKTOPA HATPY3KHU JJIsi CTEPIKHEBOW CHCTEMBI.
VY4er 3aJaHHBIX TPAHUYHBIX yCIoBUi. CHcTeMa pa3peliarnmx
ypaBHEHUH U ee penienue. OnpeaeneHrue BHyTPEHHUX YCUTTUH B
CTepKHEBOM diieMeHTe. OOIIN alNropuT™M CTaTUYECKOTO pacdyera METOI0M
KOHEYHBIX JIEMEHTOB.
. CMeniaHHbI METOJ] pacyeTa CTaTHUYECKHU HEOTPEASTUMBIX CUCTEM.
CMelanHpIi METON | OcopHble MOTOKEHUS CMEIIAHHOTO meTona. Mes cMemanHoro MeTosa.
23 pacdetra CTaTHaCCKH | Ocgopnas cucTeMa M KAHOHHYECKUE YPABHEHUS CMEITaHHOTO METO/Ia.
HCOHPCACTUMBIX PAM | TTong 10K pacueTa cMEITaHHBIM METOOM.
OcHOBHBIE TIOHATHUS U OTIPEACTICHUS TUHAMUKH coopykeHuil. CBOOO HbIE
OcHOBHbIC TIOHATHA U | 1) BBIHYK/IEHHbIE KOJIEOaHUS CUCTEM C OJJHOI CTENEHbIO CBOOOIbI
ONPEACTCHIA MMHAMUKH | OchopHble MOHATHSA U IPEAMET U3YYeHHs JUHAMMKM COOPYKeHH. Buibl
COOPYKCHIH. TUHAMHYECKHUX HArpy3ok. YpaBHeHUs TuHAMUKU. CTeneHn cBOOOIbI Macc
26 Cpobonmbie 1 cuctembl. CBOOOIHBIE KOJIEOAHUS CUCTEM C OJTHOM CTEIEHbIO CBOOOIHI.
BBIHYXCHHBIC JuddepennnansHoe ypaBHeHUE CBOOOIHBIX KOJIEOAHUN U €T0 pelIeHHUE.
KOHe6a£{HH CHCIEM € | OcHOBHEIE XapaKTePHCTHKH CBOOOHBIX Kolebanuii. OnpeaeneHue
OZTHOM CTCNCHBIO KPYTOBOM 4acTOTHI CBOOOHBIX HE3ATYXAIOIIUX KOJICOaHHH. 3aTyXaromme
cBOOOEI Konebanus. JlorapupmMudeckuii TeKpEeMEHT 3aTyXaHHUs.
CBOOOIHBIE U BBIHYK/ICHHBIE KOJIEOAHUS CUCTEM C HECKOJIbKUMU
CTETICHSIMHU CBOOO/IBI
CBoboaHbIE U Cucrema ypaBHEHUI CBOOOIHBIX KOJIEOAHUI CUCTEMBI C HECKOJIILKUMH
BBIHY)K/ICHHBIC cTeneHsMu cBoOOIbl. BekoBoe ypaBHeHMe. Boruncnenue yactot u hopm
27 KoJIeOAHUsI CUCTEM C | CBOOOIHBIX KoJieOaHuii. [ maBHbIC POPMBI KOJICOAHUIT U UX
HECKOJIbKUMU OpPTOTOHAILHOCTH. JluddepeHimanbHpie ypaBHEHHS BBIHYKICHHBIX

CTCIICHAMUA CBO6OI[LI

Kosie0aHui Mpy BUOPALIMOHHON HATrpy3Ke U UX PELIeHHe MPU
YCTaHOBUBIIUXCS Konebanusax. KaHoHWYecKkne ypaBHEHUS 7Sl aMILIATYT




MHEPLUHUOHHBIX cuil. OnpeneneHue aMIIuTy ] IMHAMUYECKUX YCUINN TIpU
JeicTBUY BUOPALIMOHHOM HArpy3KH.

[TpuGnmxeHHBIC METOIbI
pelicHus 3a/1a4
JTUHAMUKU. Mepbl

CriocoObl MPUOIMKEHHOTO ONPEACTICHUS YaCTOT CBOOOTHBIX KOJICOaHHIA.
[IpuMeHeHre YUCIEHHBIX METO/IOB IIPHU PEIICHUHU 3a/1a4 AUMHAMUKHU. Mepbl
3al[UThI OT IUHAMUYECKUX BO3/ICHCTBUM.

Paznoxxenne cBOOOIHBIX KOJEOAHN HA CHMMETPUYHYIO U

28 KOCOCUMMETPUYHYIO popMbl. OnpeiesieHue YacTOT TVIaBHBIX (hOpPM
3amUThL OT KonebaHuii. Pa3noxenye TMHAMIYECKOH HArpy3KH. DHEPreTHUecKui
AMHAMUHCCKHX croco6 ompejieNe s MepBoil YacTOThl CBOOOIHBIX KOTeOaH I CHCTEMBI C
BO3ACUCTBIN pacripeneneHHpIME Maccamu. Crioco6 mpuBeIeHHBIX Mace. Bpennoe
BO3JICHICTBUE BHOPAIIMK U MEPHI TI0 €r0 CHIKEHUIO.
OCHOBHBIE TIOJIO)KEHUST YCTOMYUBOCTH COOPY>KEHHUM.
OcHoBHble oHATHs. CTaTHYECKH coco0 pacyeTa Ha YCTOMYMBOCTD
OCHOBHHve TONOKCHIA | K hyrepun yeToiurBOCTH paBHOBecHs. KpuTndeckuil mapamerp u
29 yCTOMHBOCTH pacuetHas anuHa. OnpeneneHne KpUTUYECKUX CUJT CTAaTUYECKUM
COOpYKCHHH crioco6oM. Crioco6 HemocpeCTBEHHOTO HHTErPUPOBAHHUS
QG epeHIaIbHOr0 YpaBHEHUS IPOI0IBHOTO H3THoa.
Y CTOMYMBOCTH HEHTPATIBHO-CHKATHIX MPSMOJMHENHBIX CTEPIKHEM.
V CTOMYMBOCTE Bu160p ocHoBHOM crcTeMbl. OTHOCHUTEIBHBIC JKECTKOCTH U KPUTHICCKHE
30 LIEHTPAJIBHO-CKATBIX mapaMeTphl AJIA CKATbIX CTOCK. CocraBicHue YpaBHCHUA }’CTOI;'ILII/IBOCTI/I.
IPAMOJTMHERHBIX OnpeneneHre peakiyii B CBSI3SIX OCHOBHOM cucTeMbl. Pemrenue
CTepIKHEH YpaBHEHUS YCTOMIMBOCTH CIIOCOOOM TTo100pa KopHs. OnpeneneHue
KPUTUYECKHUX CHJI M PACUETHBIX JUIMH CXKAThIX CTEPIKHEH.
. [IpuMeHeHne MeToa MEPEMEILIEHUN K pacyeTy IUIOCKUX paM Ha
ArHaMHIeCKrT H YCTOMYHUBOCTb.
31 SHCPTeTHHCCKIN [Tpunuun Hqupuxie. [lonHas noTeHIMaIbHAS SHEPTUS YIPYTOU CUCTEMBI.
MCTO/IbI pacieTa Hd | hopmyma mnst onpeieneHns KpuTudeckoi cuisl. ITonsTre o
yCTOMIUBOCTR nehOpMaIMOHHOM PacyeTe pambl.
O6mmue nonoxenusi. | OCHOBHBIE TIOJIOKEHHS TEOPUH N3rHOa IIACTHH.
32 Paspemaronue [Tepemernienus u aedopmaivii B IuiacTuHe. BripaxkeHue HanmpsHKeHUH 1
ypaBHEHHUs U3ruba YCWIHH B TUTACTUHE uepe3 mporuosnl. uddepennuanibaoe ypaBHEHIE
TOHKHUX IIJIACTUH HM3ru0a MIacTUHEI.
Meton byonoBa — ["'anepkuHa. MeTo1 KOHEUHBIX Pa3HOCTEH.
IMocranosku u Metonsl | Kpaesas 3amaua 1s quddepeHnnanbHOro ypaBHEHU H30THYTOM
33 | pemenus 3amau u3ruGa |MOBEPXHOCTH IUIACTHHBI. BapranoHHas nocTaHoBKa 3a/1a4n U3ruba
[JIACTUH rtacTuHbl. OYHKIIMOHAT MOJHON MOTEHIMAIBHOM SHepruu AeopMariuu
MJIACTUHBI.
Metoa KOHEUHBIX 3JIeMEeHTOB. OCHOBHBIE TIOJIOKEHUST MeTo1a. KoHeuHbIe
AJIEMEHTHI U3TH0aeMOM TIACTHHBI. AJITOPUTM pacueTa METOJI0M KOHEUHBIX
AJIEMEHTOB.
Pacuer mut metogom | OCHOBHBIE TIOJIOKEHUS U CYTh METOJA KOHEYHBIX 3JIEMEHTOB.

34 KOHEUYHBIX deMeHTOR | [ IPSIMOYTOJIbHBINA KOHEUHBIN 3JIEMEHT N3rndaeMoi tiacTiuHbl. OCHOBHBIE
COOTHOIIEHUS /TSI KOHEYHOTO AJIeMEeHTa TUTacTUHBI. [locienoBaTenbHOCTh
pacueTa METOJ0M KOHEUHbIX 371eMeHTOB. OcobeHHocTH npuMeHeHuss MKD
K pacyeTy IUIUT.

OO01re nooKeHUs: U OCHOBHBIE TTOHATHSL. [ledopmariuu u ycunus B
TOHKHUX 00071049Kax. YacTHbIE TEOPUHU pacyeTa TOHKUX 000JI0UYEK
Obmue nonoKeHNA 0 | Ocyopmpie HOHATHS 1 onpenenenus. Kimaccudukamus 060104eK.
35 pacdere TOHKUX Onucanne noBepxHocT. KpuBonuHeliHas cucremMa KOOpArHaT.
obomoyex Jedopmaruu u ycuiivsa B TOHKUX 0001049Kax. CBsI3b HAMPSHKEHUN C
BHYTPEHHUMU yCHIHSIMH. YacTHBIE TEOPUHU pacueTa TOHKUX 00O0TIOUEK.
PACUCT TORKHX TONOMHX Pacuer ToHkux monorux odonouek. OOIIMe CBEACHHS O METOJaX pacueTa
36 00oJ10ueK

oOoiouek. OO0me




CBCACHUS O UYNCIICHHBIX
METOJIaX pacuera
000JI04YEK

HanpsikeHHOE cOCTOSIHHE TTOJIOT0H 0007109KH. [ UTTOTE3bI TEXHUYECKOM
TEOPUHU TOHKHUX 00oJouek. Jledopmariuu v ypaBHEHUS PAaBHOBECHS
moJioroit o6onouku. Paspenraromas cuctema ypaBHEHHH U TPaHUYHBIE
ycnoBusi. YnclieHHbIE METOIBI pacueTa 000JI0UeK U UX CpAaBHEHUE.

37

[Tpumenenue meToaa
KOHEYHBIX JIEMEHTOB K
pacueTy 000104eK

[TpuMmeHeHne METO/1a KOHEUHBIX JIEMEHTOB K pacyeTy 000JI0ueK
BapuaronHas mocTaHOBKa 33JJa4d pacueTa TOHKHX 000JI0UeK.
[IpenmymectBa u Henoctatku MKD. Tunbl KOHEUHBIE JIEMEHTHI 1JISI
pacuera obonouek. Ocobennoctu npumenenuss MKD k pacuety 060109exk.

5.2. [IpakTuyeckue 3aHsATUs

HanmenoBanmne pasgcia

pJa\g_);[ M TEMBI IPAKTHIECKAX HaunmenoBanue u coaepkaHue NPpakTUYECKUX 3aHATUN
3aHATHI
Pacuer MHOTOIIPOJIETHBIX MIAPHUPHO-KOHCOIBHBIX OaJI0K
MHoromnponeTHsie Kunemarnueckuit ananus. [loctpoenne moataxxueix cxem. OnpeaeneHue
2 [IAPHUPHO-KOHCOJIbHBIE peaKHHﬁ BO BHYTPCHHHUX WM BHCHIHUX CBA35X. HpOBepKa OIIpEACIICHUSA
GaIKH peakuuii. OnpeneneHue BHYTPEHHUX CUJI U ocTpoenue amtop. [IpoBepka
MOCTPOEHUS MMIOP BHYTPEHHUX CHIL.
Pacuer npocThIX U TpeXIapHUPHBIX paM, TPEXIIAPHUPHBIX APOK, paM C
3aMKHYTBIM KOHTYPOM
MHoroaucKoBbIe Onpenenenue peakivii 1 BHyTPEHHUX YCUIIMN B OJTHOJUCKOBBIX U
pactCTHBIC CXCMbI. JIBYXJIMCKOBBIX 0€3paclopHBIX pacyeTHBIX cxemax. Omnpesenenne peakiuit
3 | TpexwapHupHeIe pavet |, BHYTPEHHHMX YCWJIMI B TpeXIIapHUPHBIX pamax. OnpeneneHue peakuui
1 apKu. Pambl ¢ Y BHYTPEHHHUX YCWJIMI B CEUCHUSIX TpEeXIIapHUPHOU apku. OnpeneneHue
SaMKHYTBIM KOHTYPOM | seaxruit 1 BHYTpEeHHUX YCHIIMI B paMax ¢ 3aMKHYTBIM KOHTYPOM.
Omnpenenenre yCuauil B CTEPKHIX MIOCKUX GepM aHATUTUYECKUM U
rpadUYecKuM METOJaMH
CTaTuyecku [IpoBepka ycnoBuil reoMeTpUIeCKO HEU3MEHIEMOCTH MJIOCKUX (hepM.
4 | ompenennmble miockue |JacTHbIC ciiyyan paBHOBeCHs y310B (epM. [IpuMeHeHre aHaTMTHIECKUX
depmbl Croco00B ompeeNieHus] yCUIINI B CTEPXKHSX (hepM: BBIpE3aHUs y3II0B U
CKBO3HBIX ceueHuil. [loctpoenune auarpammel auarpammel Makcsena-
KpemoHnsl.
[TocTpoeHune MMHUN BIUSAHUS PEAKIIUN U YCUINH B IIPOCTHIX U IIIAPHUPHO-
HHHUHH BIMAHNA KOHCOJIbHBIX Oalikax
peaKuHIE W BHYTPCHHUX | [Toctpoenne nuamit BIMAHYS peakiyii 1 yCHIHii B 6aKax Ha JBYX
5 YCUIMHI B IPOCTBIX M | yjjappypHBIX OMOpax M B KOHCOBHBIX 6ankax. [TocTpoenne TuHmi
MHOTOTPOICTHBIX BJIMSIHUSL PEAKLIUNA U YCUIIMKM B MHOTOIIPOJIETHBIX IIIAPHUPHO-KOHCOIBHBIX
Gankax Oankax.
Ornpeznenenne peakvii ¥ yCUINI 10 JTUHUSAM BIHSIHUS
Onpenenerne peaknuii | ONpe/ieneHne peakiuii 1 yCUIHii OT 3aJTaHHON HEMO/IBUKHON HArpy3Kn
6 ¥ BHYTPEHHNX ycuimii | TI0 JIMHUAM BIHsHUS. ONpe/ie/IeHne HEBBITOAHOTO TTONOKEHHUSI ITOIBIIKHON
[0 JTUHUSM BIMSIHUS | CUCTEMBI CBS3aHHBIX cvil. OmnpeneneHne HanOOIbIINX 3HAYSHHUN PeaKkIuit
Y YCUJIMH OT MOABUKHOW HArPy3KHU.
. [TTocTpoenue nuHuil BAUSHUS YCHINNA B CTEPIKHAX MPOCTHIX (hepm
JInHHAY BIMAHNS yCHIHA [TocTpoeHue TMHMIA BIUSHUS PEAKIHA U yCUITUI B IPOCTON 06amouHOM
! B apkax, pamax u (depme. [TocTpoeHne THHUI BIUSHUS PEaKIUi U YCHIIMA B KOHCOJBbHOMN
MPOCTHIX (hepmax bepwme.
Omnpenenenue nepeMenieHnii B AapHUPHO-CTEPKHEBBIX CUCTEMAX U
OCHOBHbIE TPUHIIUIIBI 1 | hepmax
g | TCOPCMBI CTPOUTCILHON | E ryyygioe 1 rpy30BO€ COCTOSHUS TIPH ONPEIEICHAN TIepeMeIeH il B

Mexanuku. opmyna
Makcgemia-Mopa

HIAPHUPHO-CTEP>)KHEBBIX cucTeMax U pepmax. Pacuer nepemenieHuit
y3JI0B (pepMBI.




Onpenenenue
MepeMeIeHUN B
LIAPHUPHO-KOHCOJILHBIX

Omnpenenenue nepeMenieHni B 6amkax U paMax OT BHEITHEH HArpy3Ku
OmnpeneneHne TMHEHHBIX U YIIIOBBIX MEPEMEIICHUH B OanKaX U TUIOCKUX
pamax no popmyne Makcsemia-Mopa. OnpeeneHue B3auMHBIX

9 OaJIKax M IUIOCKHUX JIMHEVHBIX U YIJIOBBIX MIEPEMEILICHUMN.
pamax OT CHJIOBOM
Harpy3ku
Onpenenenre NepeMenIeH’il 0T TeMIIEPaTypPHOTO BO3ACHUCTBUS U OT
Onpez[eneHIu/Ie OCaJIKH OIOp
TICpEMCIICHIH OT OrnpezenieHne nepeMenieHuid OT TEIIOBOTO BO3JICUCTBUS (M3MEHEHHE
10 TeMneupaTypHoro teMriepatypsbl). OnpenencHue nepeMeIIeH, BhI3BAaHHBIX HEPAaBHOMEPHOM
BO3ACUCTBUA U OT OCaJIKOW OIMOP U HETOYHOCTHIO U3rOTOBJICHUS 2JIEMEHTOB.
OCaJKH OIOp
Pacuer METO/I0M CHJI CTATUYECKH HEOMPEICIUMBIX TIJIOCKUX paM
Bb160p OCHOBHOI CUCTEMBI M COCTaBJICHHE KAHOHUYECKIX ypaBHEHUN
Pacuer cTaTuMeCk! | \iero1a eyt ipu pacueTe Ha CHIOBYIO HArpy3Ky. OTpeieieHie
HCOMPCACUMBIX PAM | 53 hhHIIMEHTOB 1 CBOOOIHBIX WICHOB. II0CTpOEHHE SMIOPhI MOMEHTOB B
14 METOHOM cnn Hav 3ajaHHOM cucteme. [locTpoeHue 31op MonepeyHbIX U MPOJA0JIbHBIX CHJL.
ACHUCTBHC CHIIOBOU HedbopmarimonHas mpoBepKa M cTaTUYecKas MpoBepka pambl. Pacuer pam
Harpyskn METOJIOM CHJI C YYeTOM cUMMeTpuu. OripeiesieHrs nepemMenieHuii B
CTaTUYECKU HEOTPEICIUMbIX paMax.
Pacuer miockux paMm METOAOM CHJI HA TEMIIEPAaTyYPHOE BO3JICHCTBHE U
Pacuer pam Metosiom | OCalKy OHOP
15 CHJI Ha TEMIIEPATypHOE Br160p 0CHOBHOI CHCTEMBI M COCTaBJICHHE KAHOHHUYECKUX YPaBHECHHI
BO3JEICTBUE U ocaaky MCTOJa CUJI IIPpHU pacuCTC HA TCMIICPATYPHOC BO3JICHUCTBHE. OHpeI[eJIeHI/Ie
orop CBOOOHBIX YJICHOB KAHOHUYECKUX ypaBHEHHM. PacueT meTogom cui Ha
HEPAaBHOMEPHYIO OCAJKY OIOP.
Pacder npocTpaHCTBEHHBIX PaM METOJIOM CHJI.
Pacuer cTraTHuecku Bb160p OCHOBHOM CHCTEMBI U COCTABJIICHHE KAHOHUYCCKUX YPAaBHCHUM
16 |Heonpenemmbix depm u | METOZA CUIT JUTSI IPOCTPAHCTBEHHOMN pambl. COCTaBICHHE U PEIICHHE
IPOCTPAHCTBEHHBIX paM | CHCTEMBI KAHOHHYECKHX ypaBHEHHMs. [10CTpOCHHE SIOPBI MOMEHTOB B
METOIOM CHJI 3a7aHHOM cucteme. [locTpoeHue 3mop NONepPeUHbIX U MPOAOJIbHBIX CHJL.
HedopmarmonHast mpoBepka M cTaTuueckasi IpoBepKa paMel.
Pacuer ouH pa3 KUHEMAaTUYECKH HEOIPEICTIMMON paMbl METOIOM
NepeMeIeHUu
_ | Ompenenenue crerneHn KHHEMaTHYECKON HEOMIPEAETMMOCTH. BriOop
17 Metox nepeMevmeHI/m B 1 ocHOBHOI crcTeMBl MeToa epemennennii. COCTaBIeHNE U PEIICHHE
KaHOHIECKOH popme KaHOHUYECKOTO ypaBHEeHUs. [locTpoeHne 31IOpbl MOMEHTOB B 3aJaHHOU
cucteme. [loctpoenue 3mop MonepeyHbIX U MPOIOTBHBIX CHUIL.
Craruueckas mpoBepKa pacyera.
PacueTsl 10cKHUX paMm METOJIOM MEPEMEIIEHUH Ha CUIIOBYIO HAarpy3Ky.
Pacuer pam Meromom | Pacder ouH U IBaX /bl KHHEMATHICCKU HEONIPEACINMO PaMbl METOOM
18 TepeMenie i Ha nepemMenieHuii. Beioop ocHoBHOI cuctembl. CocTaBlieHHE CHCTEMBI
NefCTBHE CHIIOBOM KaHOHMYECKHNX ypaBHeHUH. Onpenenenre KodGPuImeHToB 1 CBOOOTHBIX
Harpy3KH yieHoB. [loctpoenue smrop ycrinii B 3aaaHHou cucrteme. [Iposepku
pemenus. [Ipumepsl pacuera paMm METOAOM MEPEMELICHHIA.
Pacuer miockux paMm METOAOM TIEpPEMENICHUN HA U3MEHEHHUE TEMIIEPATYPHI
Pacuer pam Me’EO,[[OM 1 0CAIKY OTIOp
TICpEMCIICHIH Ha [Tpumep pacueTa oquH pa3 KHHEMATUYECKH HEONPEAETUMON paMbl
19 Tel\:[HepaTypHOC METOJ0M TIEpEMEIICHUI Ha U3MEHEHNE TeMnepaTyphl. [Ipumep pacuera
BOSACHCTBUC N OCANKY | o1y pa3 KMHEMATHYECKH HEOIPECIHMOIl PaMbl METOIOM TIepeMEIeHHM
onop Ha 0CaJIKy OITOPBI.
Pacuer Pacuer npocTpaHCTBEHHON pamMbl METOAOM IEPEMEIIEHUI
20 | mpocTpaHCTBEHHBIX paMm [TocTpoenue smtop N3rudarIUX MOMEHTOB, MOMIEPEYHBIX U MPOJOIBHBIX

METOIOM

CHJI B KHHEMATHUYCCKU HEOMMPEACTIUMBIX ITPOCTPAHCTBEHHBIX paMax




NepeMenieHu

METOJIOM MEPEMEIICHUN.

MeTtoj niepemelieHuid B

[IpumMepsbl cOCTaBICHUSI MATPUYHBIX YPABHEHHUI METOAa IEPEMEILICHH I
JUISL TITIOCKUX paM

CocraBieHue MaTpUll KECTKOCTH, BEKTOpa HArpy3KU, MaTPULIbl HHIEKCOB
JUISL CHCTEMBI CTEpKHEH TUI0OCKO# pambl. Pa3MelieHne 1oKanbHBIX MaTPHIL
YKECTKOCTU U BEKTOPOB HArpy3Ku OTJIEIbHBIX CTEPKHEN B INT0OATbHBIX

21 MaTpHuHOil popMe | MATPHIIE M BEKTOPE HArPy3KH. YUET y310BOM HArpy3Ku M OTIOPHBIX CBs3eEH
B CTEpKHEBOM cucteme. OnpeneseHre y3JI0BbIX MEPEMEIICHUN U YCUITUI
B cucrteMe. IIpuMepsl COCTaBIICHHS MATPUYHBIX YPABHEHHUI M CHCTEMBI
paspelnarmux ypaBHEHHUI UIS INIOCKON PaMBbl C UCIIOIb30BaHUEM
Martkana.
PacueT cTep:KHEBBIX CHCTEM METOJOM KOHEUHBIX 2J1EMEHTOB
Crep KHeBbIe KOHEUHbIE dIeMEHTHI (PepMbI U TIJI0CKOH pambl. Dopmyina
JJI MATPUIIBI )KECTKOCTH CTEPKHEBOTO HJIEMEHTA MIIOCKO paMbl,
Ocnogb! pactera BBIYMCIIEHHE KOA()(PHUIMEHTOB MATPUILILI )KECTKOCTH. DOPMUPOBAHHE
oo | CTCPKHEBBIX CHCTEM | 1j6GanEHOI MATPHIIE! AKECTKOCTH U BEKTOPA HATPY3KH IS CTEPIKHEBOI
MCTOMOM KOHCHIHBIX | oprerenmpr. MaTpuna Ipeobpa3oBaHus KOOPAMHAT. YUeT 3aJaHHbBIX
SJICMCHTOB IPaHUYHEIX YCI0BUiA. OIpeiesieHue BHYTPEHHUX YCHIIUM B CTEP/KHEBBIX
sneMeHTax. I1opsok pacueTa CTepsKHEBOIM CUCTEMBI METOIOM KOHEUYHBIX
3JIEMEHTOB.
Pacyer cTaTUYECKH HEONPEAEIUMBIX PAM CMELIAHHBIM METOIOM.
CMmernanubiii Meron | OTIPEIEICHHE YMCIIa HEM3BECTHBIX M BHIOOP OCHOBHOM CHCTEMBI
23 | pacuera cratuuecku |CMemaHHOro Metozxa. COCTaBICHHE KAHOHMYCCKHX yPABHCHHIA.
HEONEEUMBIX paM | BhIUHCIICHHE KO3(hQHIIEHTOB i CBOOOHBIX uneHOB. ITocTpoeHue
PE3yAbTUPYIOIMX 30D BHYTPEHHHUX YCHIMIA.
Pacyer cHCTEM ¢ OJIHOI CTENEHbI0 CBOOOIBI Ha CBOOOIHBIE
BBIHYKJICHHBIE KOJICOaHHUS
OcHOBHBIE OHATHA U | Opypenenenne KpyroBoii 4aCTOTH! CBOGOIHBIX KOMCOAHMit CHCTEMBI
OMPEACTCHIA MMHAMUKH | o 10 cTenenbio cBo60bl. OnpeieieHne CTENeHH CBOOOIbI TOUEUHBIX
COOPYKCHHUH. macc. Onpesenenne noaTInBOCTH PACYETHON cXeMbl. Brruncnenue
26 Croboansie n KPYTOBOM 4acTOTHI, IEPUOIA KOJNeOaHM, YaCTOTHI KOJIEOaHHIA.
BBIHYKJICHHBIC BhIHYk/ICHHBIE KOJIEOaHUs CUCTEM C OJIHOM CTENEHBIO CBOOOIBI.
Kone6a£mﬂ CHCTEM € | TTocTpoeHne TMHAMUYECKOM S0P H3THOAIOIINX MOMEHTOB OT
OZIHOU CTCTICHBIO BHOPALMOHHOM HArPy3KH B CUCTEME C OJHOM CTENEHBIO CBOOOIBI.
cBOOOJIBI Hcnonb30Banue JIMHAMHYECKOTO KOA()(HUIMEHTa U KAHOHUYECKOTO
yPaBHEHHUSI JUISl AMILIUTY/Ibl HHEPLIHOHHOM CHUJIBL.
PacueT cucTeM ¢ HECKOIBKUMH CTENEHIMH CBOOOIBI HA CBOOOIHEIE U
BBIHYX/ICHHbIE KOJIeOaHUs
Ornpenenenne 4acToT U PopM CBOOOIHBIX KOJIEOAaHUN CUCTEMBI C IBYMS
CBOGOIHbIE U creneHsaMu cBo0oabl. OmnpeienieHrne CTerneHn CBOOO bl COCPEOTOUECHHBIX
BBIHYK/ICHHBIE Macc. CocTaBieHHe Onpeie/IuTeNs YacToT. BruncieHne yacToT u
27 KoJeOaHus cucTeM ¢ | IEPUOIOB cBOOOIHBIX KoseOaHui. [locTpoeHue riaBHbIX Gopm
HECKOTbKIUMH koseOaHui. JluHaMmuueckuil pacuer IIOCKOI paMbl Ha BUOPALIMOHHYIO
cTemensMu cBoGoas | HArPY3Ky. COCTaBICHHE M PELICHHe KAHOHNYECKIX YPABHEHHIA JUIs
AMILTUTY/] MHEPIUOHHBIX CHJI IIPH JIEHCTBIM BUOPAIIMOHHOMN HATPY3KH.
[TocTpoeHne AMHAMHYECKOH 3MIOPHI U3rHOAIOIIUX MOMEHTOB U (hOPMBI
BBIHY’KJIEHHBIX KOJIEOaHUIA.
[Mpubnmxennsie MeToas! | ONpeaenenne 4acToT CBOOOAHBIX KOJIEOaHNH CHMMETPUYHBIX CHCTEM
pelIeHus 3a1au Paznoxenune konebaHmil CAMMETPHUYHON CUCTEMBI HA CHMMETPUYHYIO U
28 JIMHAMHKH. MephbI KOCOCUMMETPUYHYIO opMbl. OnipeiesieHrne 9acToT CBOOOTHBIX

3aMIUTHI OT
JINHAMHUYCCKUX
BO3€MCTBUI

KoJIe0aHUN CUMMETPUYHOM TJIOCKOM pambl.

29

OCHOBHBIE TTOJIOKEHUS

OcHoBHbIe TIOHATHS. CTaTHUECKUH cr1ocod pacyera Ha yCTOMYUBOCTb.




Onpe;[eneHHe KpHTI/I‘ICCKOﬁ CHUJIbl Ha OCHOBC CTaATHYCCKOI'O KPUTCPH.

yCTOHqHBOCTvH Pemenue 3aau onpeesieHus KpUTUYECKON CUIIBI JIJII CUCTEM C OJHOM
COOpYxCHUH CTEIICHBIO CBOOOIBI.
Y CTOMYHUBOCTH HEHTPATIbHO-CKATHIX MTPSIMOJIUHEUHBIX CTEPKHEH.
. Br160op ocHOBHOM crcTeMbl. OTHOCUTENBHBIC JKECTKOCTH U KPUTHUYECKHE
YcroiunsocTs MapaMeTpbl ISl CxKATBIX CTOeK. COCTaBIE€HUE YPABHEHHUS YCTOMUYHUBOCTH.
30 HeHTpaﬂBHO'CBKaTHX OnpeneneHue peakuii B CBSI34X OCHOBHOM cUCTEMBI. Pelienue
IpAMOJIMHCHHBIX ypaBHEHHUS YCTOMYHUBOCTH CIIocoboM moadopa kopHs. Mcmonab3oBanue
CTCpKHEH MPOrpaMMBbI JIJIS pacueTa paMm Ha yCTOMYMBOCTh. Briunciienue
KPUTHYECKUX CHJI U PACUETHBIX JUIMH CKATBIX CTEPKHE.
JvHamuyeckuii u Pacdet miockux paM Ha yCTOMYMBOCTh METOJIOM MEPEMEIICHUN.
SHEPreTUYECKUI Pemenue 3aga4d no onpeaeaeHru0 KpUTHYECKUX CUJT JUIST OTICIIbHBIX
31 METOBI pacyeTa Ha | CTEPXKHEH U MPOCTEHIINX PaM SHEPIeTUYECKUM METOI0M
YCTOMYUBOCTD
O6imue nonoxenus. | Pellenue 3anad u3ru0a npsMoOyrobHbIX I1aCTUH
32 Pazpemaroniue DeMeHTapHbIC Clydyad M3ruoda IIacTuH. Perenue npsiMoi 1 o0OpaTHOM
ypaBHEHHS H3ru6a 3aauu u3ruba miactuH. O pacuere OPTOTPOIHBIX IUIACTUH U IJIACTHH Ha
TOHKHX IJIACTHH YHpYroM OCHOBaHMH
Pemenue 3amay n3rnba 1iacTuH MpuOIMKCHHBIMA METOaMHU
Pacder miacTuH METOJIOM KOHEUHBIX pa3sHoCcTel. KOHeUHO-pa3HOCTHBIN
[TocTanoBKH U MeTobI | OnepaTop auddepeHInanbHOro ypaBHEH)S n3ruba. Y4eT rpaHiIHbIX
33 | pemenus 3ama4 u3ruba |YC/IOBHIL. BeraucineHne BHyTpCHHNX yCHIIMI U HAaNpsDKEHNH. Mertoz
[UTACTUH by6noBa — I'aniepkrnaa. OCHOBHEBIE MTOJIOKEHHS METO/1a. ba3ucHbIe
¢dbyHKIIMN. BapuanmoHHO-pa3HOCTHBIN MeTo1. Pa3HOCTHBIN oreparop
BApUALIMOHHOTO ypaBHeHUs. Merton Purna — TumomeHko.
Pacder mmacTuH MeTO/I0M KOHEYHBIX 3JIEMEHTOB
34 Pacyer Mt METOIOM | pacyer rruret METOJIOM KOHCYHBIX 3JIEMEHTOB C TIOMOIIBIO IPOTrPaMMHO-
KOHCHHBIX SNCMCHTOB | pp rqpicimiTenbHBIX CPEICTB
PacueT TOHKHUX TOJIOTHUX HpI/I6J'II/I)KCHHO€ pEeIICHUC 3a1a4 TCOpUHN 000JI0UEeK
oGonouek. OomHe Pacuer o6omouek ¢ ucronp3oBanrem [IBK "SCAD" umu "LIRA".
36 | cBemenus o uncnennsix |PacdeTHas cxema 000710YKH. 3aaHKE CUCTEMBI KOOPJMHAT, YPABHEHHUS
METO/IaX pacyera MMOBEPXHOCTH 000JIOUKH, TPAaHUYHBIX ycIoBUH. Harpyska u nmpoBeneHue
000J109eK paccacra.
[IpuMeHeHne MeTo1a KOHEYHBIX JJIEMEHTOB K pacueTy 000JI0UeK.
[pumenenue Metona | [IpoBeznerue pacyera obosnouku B [IBK "SCAD Office" wu "JIupa-
37 | xomeunsix miemenTo k | CAIIP". Co3nanue moBepXHOCTH 00O0JIOYKH, TeHEpaIisi KOHEUHO-

pacyeTy 000J09eK

3JIEMEHTHOMN CETKHU. 3a,Z[aHI/Ie I'paHUYHBIX yCHOBHﬁ, Harpyska.
HpOBCI[eHI/Ie pacucTa. I/I3yquI/Ie TCOPCTUUICCKOTO MaTCpHraJia 1o TEME.

5.3. JIJaGoparopubie paboThI

HaunmenoBanue paznena

pJa:r:;[ U TeMBI JJA0OPATOPHBIX HaumeHnoBaHnue u copeprxkanue 1a00paTOpPHBIX padoOT
pabot
Omnpenencune Ornpenenenue nepemMenieHnii B MapHUPHO-CTEP)KHEBON CUCTEME
nepemMeIieHui B OTBITHBIM MTyTEM U aHAJTUTHUYECKU
g | 'MAPHMPHO-KOHCOMBHBIX Ornpenenenue nepemMenieHnii B MapHUPHO-CTEP)KHEBON CUCTEME
0aKax M ITOCKHUX ONBITHBIM TTyTeM. CpaBHEHHE MOJIYYEHHBIX PE3YIHTATOB C AHATUTHYECKUM
paMax OT CHUJIOBOM pELIEHUEM.
Harpy3Kku
Pacuer miiockoi pambl METOJIOM KOHEYHBIX 3JIEMEHTOB C TOMOIIBIO
OcHoBbl pacuera IPOTPAMMHO-BBIUYHUCIUTEIBHBIX CPEACTB
29 CTECPKHCBBIX CUCTEM [ BRoJ1 pacueTHOM CXEMBI M UCXOIHBIX JTAHHBIX JJISl BHIIIOJTHEHUS pacuera

METOJOM KOHCYHBIX
9JICMCHTOB

IIJIOCKOM paMbl METOJOM KOHEUYHBIX 3JIEMEHTOB C IIOMOIIBIO
BBIYMCIIMTENILHOU ITporpammel. [IpoBenenue pacuera u aHanus




[IOJIyYEHHBIX PE3YJILTATOB.

5.4. CamocrosTenbHas paboTa 00y4aronMxcs

No | HaumeHnoBaHnue pasjaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
pa3l| JHUCLUMILIUHBI U TEMBI
3anaua 1.1. Onpenenenre BHYTPEHHUX YCHIIMH B IIAPHUPHO-KOHCOJIBHOM
Oaiike
Kunemarnueckuii aHanu3 3aJaHHOM CUCTEMBI U MTOCTPOCHUE MOITAXKHOU
MEHOTOIIPOJIETHBIE CXEMBbI IAPHUPHO-KOHCOIbHOM Oanku. OrpeesieHne peakiiu B CBA3SIX OT
2 | mapHupHO-KOHCOIBHBIE |38AAHHON HArPY3KH U IPOBEPKA IIPABHIIBHOCTH OLPE/C/ICHHS OIIOPHBIX
OaIKH peakLtii 10 YCIOBUIO PaBHOBECHS BCel pacdyeTHOU cxeMsl. [locTpoenue
SMIOPHI MOMEPEYHbIX CUJI U M3rudaromux MmoMeHToB. [IpoBepka
MPaBUIILHOCTH MOCTPOCHMS SMIOP BHYTPEHHUX ycunuid. 3yuenue
TEOPETHYECKOr0 MaTepuasa o TeMe.
3anaua 1.2. Onpenenenrue BHYTPEHHUX YCUIIUN B MHOTOJIMCKOBOM pame
MHOT'OIUCKOBBIE KunemaTuyeckuii ananm3 3a1aHHON CXeMBI pamMbl. OnpeiesieHue peakiui
pacyeTHBIE CXEMBI. B OINOPHBIX CBA3SX OT JACMCTBUS 33IaHHON HArpy3Ku. PacKpbITh
3 | TpexiuapHupHble pambl | 3@MKHYTBIA KOHTYP. IIOCTPOUTH SIOPHI M3THOAIOIINX MOMEHTOB,
¥ apKu. Pamsl ¢ MOTNIEPEUHBIX U MPOAOIBHBIX CUJI. [IpoBepka nMpaBUIILHOCTH TOCTPOCHUS
3aMKHYTBIM KOHTYpOM | 2TEOP BHYTPEHHHX YCHIIM 110 YCIIOBHSIM PAaBHOBECHS Y3JIOB PaMBI.
N3ydeHune TeopeTHYecKoro Mareprana o TeMe.
3amaua 1.3. Onpeenenre yCHINM B CTEPKHAX OaI0UHOM PepMbl
AHaIM3 TEOMETPUICCKON HEN3MEHSICMOCTH 3aIaHHON CXEMBI (DepPMBI.
CTaTuyecku OripeziesieHre OMOPHBIX PEAKIIUU U YCUITUN B CTEPIKHSX 3aJaHHBIX
4 | ompenmennMble IIOCKHE |TAHENCH,0T ACHCTBHS BEPTHKAIBHON HArpy3ku. IIpoBepka npaBuIIbHOCTD
depmbI ONpeIeTICHUs] YCHIIMM 110 YCIIOBUSM PAaBHOBECHSI BBIPE3aHHOTO Yy3J1a JTU00
oTceueHHOU yacTH (epmbl. M3ydeHne TeopeTHuecKoro MaTepuaa 1mo
TEME.
JIMHUY BIASHUS 3anmayva 1.4. Pacder miapHUpHO-KOHCOJIHHON OAlKK Ha TTOJIBUKHYIO
peaKkuuii ¥ BHYTpeHHUX |Harpy3Ky
5 YCHJIMIA B IPOCTBIX U [TocTpoenre NMHWIM BIUSIHUSI OTHOM U3 OMIOPHBIX peaKIUii 1 BHYTPEHHUX
MHOTOIPOJIETHBIX YCWJIMH B 33JJaHHOM CEYEHHH MHOTOMNPOJIETHON MAPHUPHO-KOHCOIbHOU
GanKax Oanku. V3ydueHne TeopeTHueckoro MmaTepuana mno TeMe.
3anmauva 1.4. Pacder miapHUpHO-KOHCOJIHHON OAllKK Ha TIOJIBUKHYIO
Harpy3Ky
Onpenenenne peakuuii | HaxoxXaeHue M0 JIMHUSAM BIHSHUS BEIMYNH PEAKIUU U BHYTPEHHUX
6 ¥ BHYTPEHHUX yCUIMii |YCHJIMI OT 3aJaHHOI HETIOJBIKHOW HArPY3KH, a TAK)KE MaKCHMAIIbHBIX 1
[0 JIMHUSIM BIUSHUS | MUHUMAJbHBIX 3HAYEHUN PEaKUUU U BHYTPEHHUX YCUIIMI OT 3aIaHHOU
MOJIBIKHOM Harpy3KkH (CUCTEMBI CBSI3aHHBIX Ipy30B). M3yueHue
TEOPETUYECKOTO MaTepraa o TeMe.
JIMHUM BIMSIHUS YCHIIHI [TocTpoenre TUHUIN BIUSHUS B TUNIOCKUX (hepMax
7 B apKax, pamax [TocTpoenne TMHUIN BIUSHUS PEAKIIMA U YCHIIMH B TUIOCKUX (pepmax.
MPOCTHIX cbepMaX I/I3y‘-IeHI/Ie TEOPECTUICCKOTO MaTCpHrajia 1o T€Me.
AHaTMTAYECKOE OTpe/IeTICHUE TIEPEMEIICHUH B IIIAPHUPHO-CTEPIKHEBON
OCHOBHBIE TIPUHITUIIBI | cucreme
g | TCOPEMBI CTPOUTEIBHON | Qnpenenenne epeMeleHHii B IAPHUPHO-CTEPKHEBBIX CHCTEMAX TIPH
MeXaHukn. POPMYNA | yoperpiy cunoBoii Harpysku 1o hopmyiie Makcsenma-Mopa. Msydere
Maxcsemwta-Mopa | 1o nerpyeckoro marepuaia o Teme.
Onpenenenne 3anaua 1.5. Onpenenenue nepeMenieHuii B MHOIOJJUCKOBOM pame
MepeMeIerHii B Ornpenenenue TOPH3OHTAIIbHBIX U BEPTUKAIBHBIX EPEMEILCHNH §
9 | mapHupHO-KOHCOMEHEX | OCHOBHBIX Y3JI0B PACUETHOH CXeMBbI MHOTOMCKOBOH PaMbl, pACCYHTAHHOH

OaJikax M MIOCKUX
paMax OT CHUJIOBOM

Ha 3aJIaHHYI0 Harpy3Kky B 3ajaade 1.2. [Tocrpoenue nedopMupoBaHHOM
cXeMbl paMbl. M3ydeHne TeopeTHueckoro MaTepuana 1o Teme.




Harpy3Ku

Onpenenenne Onpenenenne nepeMenieHnii OT TeMIepaTypHOTO BO3ACHUCTBUS U OT
MEePEMEILIEHUH OT OCaJKH OIOp
10 TEeMIEepPaTypHOTO Ornpenenenue nepeMeIieHuii OT TEIMIOBOTO BO3AEHCTBUS U OCAIKH OIOP.
BO3ICHCTBUA U OT N3yuenue TeopeTuyeckoro Marepuaia 1mno TeMe.
0CaJIKu OTop
CTaTuyecku OcHOBHas cHCTEMa U KAaHOHUYECKHE YPaBHEHHS METOJIa CHJT
13 HeonpeieIMble OnpeneneHre CTENEHN CTaTHYECKOM HeonpeaeIéHHOCTH. Br1Oop
CHUCTEMBI, UX cBoOMCcTBaA U | OCHOBHOM CUCTEMBI U COCTABJICHUC KAHOHUYCCKUX ypaBHCHI/Iﬁ METOAa
0COOEHHOCTHU cul. M3ydeHne TeopeTHueckoro MmaTepuaa rno Teme.
3agayva 2.1. Pacuer miockoil CTaTHYeCKU HEONPEACIMMON paMbl METOAOM
PacueT craTHYecKu cuil. 3aaaya 2.2. OnpenesneHue nepeMenieHuid B CTaTHYECKU
HEOIpeIeMMBIX paM | HEOIPEIEINMON pame
14 METOJIOM CHJI Ha [TocTpoenue 3mop N3ruOAIIKUX MOMEHTOB, TIOTIEPEYHBIX U TIPOI0JIBHBIX
JeHCTBHE CHIIOBOM CHJI B CTATUYECKH HEOMNPEICIUMON paMe OT 3aJJaHHON CHJIOBOM Harpy3KH.
Harpy3KH OnpeneneHus NepeMEIICHUH B CTATUHYECKU HEONPEISTIUMOU pame.
N3yueHue TeopeTnyecKkoro Marepuasia 1no TeMe.
3agava 2.3. Pacuer craTHdecK HEONPEACIMMOM paMbl METOJIOM CHIT Ha
Pacuet pam meTogom 0CAKY OTOp
15 | CHIHA TEMICPATYPHOC |TTocrpoenne Smiop H3rnbArONMX MOMEHTOB, IIOIIEPEUYHbIX U IPOIOIBHBIX
BOSACHCTBIC U OCANKY | cpyyp g cTaTHUECKH HEOMPEAESTHMON paMe OT 0CaIKH omopbl. M3yueHne
onop TEOPETHUECKOr0 MaTepuasa mo TeMe.
Pacuer cTaTudyecku HeOnpeaeIuMbIX (epM M MPOCTPAHCTBEHHBIX Pam
Pacuer cratnuecku METOJ0M CHUIL.
16 HEOIIPEACTUMBIX q)epM u OHpeI[eJIeHI/Ie CTCIICHU CTaTHYCCKOI HCOIIPCACIUMOCTHU d)epM n
IPOCTPAHCTBEHHBIX paM | IPOCTPAHCTBCHHBIX PaM. BbI00p OCHOBHO# CHCTEMBI K COCTaBJICHUE
METOIOM CHJI KaHOHHYECKHX ypaBHeHUH. OCOOCHHOCTH pacuera MPOCTPaHCTBEHHBIX
paM MetoaoM cuil. M3ydeHue TeopeTuyecKkoro Marepuasia mo TeMe.
3amaua 3.1. PacueT miockoi paMbl METOJIOM MEPEMEIIICHU B
Pacuer pam MeToioM | KAHOHHYECKOH hopme
18 HepeMeH_[eHI/Iﬁ Ha HOCTpOGHI/Ie S0P M3TH0AFOITIX MOMCHTOB, NOIICPCYHBIX U IMMPOAOJIBbHBIX
NEeNCTBUE CHIIOBON CUJI B KHHEMATHUYCCKHU HEOMMPEACITIUMOU paM€, UCITOJIb3Yyd METO/]
Harpy3KH nepeMenIeHnii B KaHOHUYeCKoH opme. M3ydeHne TeopeTuaeckoro
MaTtepuaa 1o Teme.
[TocTpoenue smop BHYTPEHHUX YCUJIUN B paMax Ha TeMIlepaTypHOe
Pacuer pam METOAOM | po3ieficTBIIE M OCAKY OTIOP
TICpEMCIICHIH Ha [TocTpoeHue 3mop N3rHOAIIUX MOMEHTOB, MOMIEPEYHBIX U MPOOJIbHBIX
19 TEMIICpaTypHOC CUJI B KHHEMaTUYECKH HEOMPEACIMMBIX paMaxX METOJIOM MEepEeMENICHU Ha
BOSACHCTBUC N OCANKY | 3\ jenenme TeMmepaTyphl H Ha ocaaKy onop. VM3ydeHre TeopeTHIecKoro
orop MaTtepuaa 1o Teme.
PacdeT nmpocTpaHCTBEHHBIX paM METOJIOM MepeMeIIeHU
Pacuer [TocTpoenue 3mop N3rudarIMKUX MOMEHTOB, MOMEPEYHBIX U MPOIOIBHBIX
20 | MpOCTpaHCTBEHHBIX PaM | oy B IPOCTPAHCTBEHHOM paMe METOIOM mepeMenienuit. N3ydenue
METOAOM MCPEMCIICHIH TEOPETHUUECKOr0 MaTepuasa mo TeMe.
3anmada 3.2. PacyeT mIOCKOW paMbl METOZOM IEPEMEIIEHNH B MATPUYHOMN
dbopme
OrnpezenieHne yriioBbIX U JTUHEHHBIX MTEPEMEIICHUH y3JI0B, a TAK)Ke
BHYTPEHHUX YCUJIMI B CTEPXKHSIX 3aJJaHHOU CXEMBI paMBbl. C IOMOIIIBIO
21 Mertox nepemelenuii B | MATPHYIHOTO METO/A EPEMEIIICHNH. PacdeT paMbl BBITOJIHUTE MATPUYHBIM

MaTpu4IHOU popme

METOJIOM TepeMellleHH B BeIUUCTUTENbHOM cpene Mathcad. TTony4yentbie
pe3yJbTaThl CPABHUTH C PE3yJbTaTaMH pacueTa paMbl METOJOM
nepeMenieHnii B kaHoHn4yeckoit popme (3amaua 3.1). Mcnonb3ys
HalJICHHbIE 3HAaYEHUSI BHYTPEHHUX YCWIMM U Y3JIOBBIX IIE€pEMELICHUN,
HOCTPOUTH SMIOPHI YCUIUH U 1eOpMUPOBaHHYIO cXeMy pambl. M3ydyeHue




TCOPCTUUICCKOTO MaTCpHraJia 1o TCMeE.

OCHOBBI pacuera
CTEP)KHEBBIX CUCTEM

3agayva 3.3. Pacuer miocKkoil paMmbl METOJIOM KOHEUHBIX 3JIEMEHTOB
3azaHre pacyeTHOM CXEMBbI U MPOBEJICHUE pacyeTa MIOCKON paMbl
METOAOM KOHEYHBIX JIEMEHTOB C IIOMOIIBIO BEIYMCIUTEILHON

porpamMMbl. AHAJIM3 MOJTYYEHHBIX PE3yIbTaTOB M CPABHEHHE HX C

22 pe3yJibTaTaMH pacyeTa JaHHOW PaMbl METOJOM IIEPEMEIICHHH B
MCTOAOM KOHCHUHBIX | wagonnueckoii popme (3amada 3.1) u B MaTpuuHOii hopme (3a1aya 3.2).
SJIEMCHTOB BbIBOX M TIpeicTaBIIeHNE PE3y/IbTAaTOB pacueTa paMbl B rpauueckoM BUjIe
(amropel yerini, geopMupoBaHHOM cXeMbl). V3ydeHHe TeOpeTUIECKOro
MaTepuaa 1o TeMe.
[TprMeHEeHHEe CMEIIaHHOTO METO/Ia K pacueTy INIOCKUX U
IIPOCTPAHCTBEHHBIX PaM.
. AHanu3 cTeneHer CTaTHYeCKOM U KHHEMAaTHYECKOW HEONPEIeIUMOCTH
CMewmanHbIi METOA | cpyerenpr IIEJIOM U €€ YacTei. BEIOOp palimoHaIsHOro METO/1a pacueTa.
23 pacdera CTaTHieCkn | Ochophas cucTeMa CMEIIaHHOTo MeToa. COCTaBICHNE KAHOHUYECKHX
HCOMPEACTNMBIX PaM | vy 3 pHenpii. Beruncienue Ko3¢GGUIHEHTOB U CBOOOIHBIX UICHOB.
[TocTpoeHue pe3yabTUPYIOLICH MIOpbl MOMEHTOB. M3yueHue
TEOPETUYECKOr0 MaTepHaa 1o TeMe.
CBOOO/IHBIC U BBIHYK/ICHHBIC KOJICOAHHS CUCTEM C OJHOM CTEICHBIO
OCHOBHBIE MOHATHUS U
¢BOOOBI
OUPCACICHIA IMHAMUKY | 0y opHple MOHSTHA JUHAMUKH cOOpYKeHui. CBOGOIHbIE 1
COOPYCHUU. BBIHYK/ICHHBIC KOJICOAHHSI CHCTEM C OJIHOM CTEIEHbIO CBO0OIbI. M3yueHue
26 Cobonbie u TEOPETUYECKOr0 MaTepuaia 1o Teme. PemeHue 3a1ay pacyera CUCTEM C
BBIHY2AUICHHDIC OJTHOM CTETEHBI0 CBOOO bl HA CBOOOIHBIC Y BHIHYKICHHBIC KOJICOAHUSI.
KOJIeOaHUs CHCTEM C
OJTHOH CTEINEHBIO
¢BOOOBI
3anmava 4.1. JluHaMUYECKUI pacyeT IJIOCKOW paMbl Ha BUOPAITMOHHYIO
Harpy3Ky
Omnpenenenue 4ucia CTeneHel cBo00Abl COCPETIOTOUEHHBIX Mace
3aJIaHHOM
pacueTHo cxembl. Onpenenenne Ko3PGUITUEHTOB U COCTaBICHHE
Crobonmbie n yPaBHEHUS YacCTOT B YMCIEHHOM Buje. Onpeesennue KOpHei 4acTOTHOTO
BLIHY>KIICHHbIC yPaBHEHUS M IIPOBEPKA IIPABUILHOCTH €ro pemmenus. OnpeaencHue
27 KOJICOAHHs CHCTEM C | yacror it TIepUOI0B CBOOOIHBIX KoneOanuii. CocTaBieHHe B 00IIEM BHIE
HECKOIBPKUMH CHCTEMBI KAHOHMYECKUX YPABHEHUM [UIS ONPENENICHHS aMILTUTYIHBIX
CTETICHAMH CBOOOMBI | 3yayeryii MHEPIHMORHBIX CHIT TIPUMEHHTENBHO K 3a/aHHO PACUCTHOf
cxeme. OnpeneneHue TIaBHBIX KOG OHUIIMEHTOB U CBOOOHBIX WICHBI
CUCTEMbl KAHOHHYECKHUX ypaBHEHUH. M3 peleHus CucTeMbl ONPeeNIuTh
aMILTUTYTHbIE 3HAYEHUST MHEPIIMOHHBIX CHJI. [IoCTpOUTh TMHAMUYECKYIO
AMIOPY U3THUOAIOIINX MOMEHTOB.
HpI/I6HI/I)KCHHBIC METOIbI Hcnons3oBanue CUMMCTpPUH B 3aga4axX JTUHAMUKH. HpI/I6J'H/I)KeHHI)Ie
pelIeHus 3a1aq CIOCOOBI OTIPEICIICHHS YaCTOT CBOOOHBIX KOJICOaHM
8 JUHAMUKHU. Mep},] Hcnons3oBanue CUMMCTPUHU paC‘IeTHOfI CXEMBI B 3aJa4ax JUHAMUKU.
3aIHATHI OT [TpubmxeHHbIe CITOCOOBI OTIPEACICHUS YaCTOT CBOOOHBIX KOJIEOAHMIA.
JIMHAMAYIECKHX Bpennoe Bo3zeiicTBre BUOpAIMK U MEPHI TI0 €T0 CHUKEHUIO.
BO3JICHCTBHIA M3y4eHne TeopeTHIecKoro MaTepraia 1o reme. Pemenue 3amay.
OcHoBHble OHATHA. CTaTHYECKH CIIOCO0 pacdyeTa Ha YCTOMYUBOCTD.
OCHOBHHUC TONOKCHUA | CraTpgecknii ciocob pacyera Ha yCTOHYMBOCTS.
29 yCTOMHHBOCTH W3ydeHue TeopeTHuecKkoro Matepuania mno reme. Onpenenenue
COOPYKCHHUH KPUTHYECKOH CHITBI JUTSl CUCTEM C OJIHOH CTEIIEHBIO CBOOOIBL.
Y CTONYMBOCTE Pacuer Ha Y CTOMYMBOCTD LIEHTPATBHO-CAKATHIX MPSIMOIUHEHHBIX
30 LEHTPATBHO-CKATBIX | 1 CPKHCH.

MPAMOJIMHEHHBIX

Br160p ocHOBHOI cucTeMbl MeTo1a epemenienuid. CocraBieHne




CTEpKHEU

YpaBHEHUS YCTOMYMBOCTHU B o01eM Buje. [locTpoeHue B OCHOBHOU
CUCTEME SIIOPBI U3TUOAOIIUX MOMEHTOB OT €IMHUYHBIX CMEIICHHH 110
HaIlpaBJICHUSIM BBEJCHHBIX JOMOIHUTENBHBIX CBs3eil. OnpeneneHue
peaKkuuid B JOMOJHUTEIBHBIX CBA3SX OT 3aJaHHBIX €IMHUYHBIX CMELIEHUN
U pelIeHNE YPaBHEHUS YCTOMYMBOCTH ITyTEM MO 100pa HAUMEHBIIIETO
KpUTHYECKOTo napamerpa. OnpeiesieHue KpUTUYECKUX CUJT U pACUCTHBIC
JUTMHBI JUIS1 BCEX CKATBIX CTOEK PACUYETHOU CXEMBI

JAnHaMuIecKui u

PacueT mmockux paM Ha YCTOﬁqHBOCTB METOJ0OM nepeMemeHI/Iﬁ.
I/ISYLIGHI/IC TEOPCTUUCCKOIO MaT€pHralia 1o T€Me. Onpez[eneHI/Ie

31 SHEPreTUYECKU €
METOJIbI pacyeTa Ha | KPHTUYECKHX CHII ISl CTEPXKHEH U NPOCTBIX PaM SHEPreTUYECKUM
YCTOHYUBOCTh METOIOM.
O6mue nonoxenud. |OCHOBHBIE ypaBHEHUS M3rHn0a TOHKUX IIJIACTHH
32 Paspemaromniue JuddepeHnraibHOe ypaBHECHUE U3rM0a IIACTUHBI. 3aJaHue TPaHUYHbIX
ypaBHEHUS U3rnda ycnoBuid. M3ydeHue TeOpeTuYecKOro MaTepralia 1o TeMe.
TOHKHX IIJIACTUH
3agaua 5.1. Pacuer n3rubaeMoi IIUTHI YUCIIEHHBIMA METOIAMU
MeToapl TPUOIMIKEHHOTO perieHus Tu(depeHIInaIbHOTO YpaBHESHUS
I10CTaHOBKM M METONEL | yary6a Pacuer el METOJ/IOM KOHEUHBIX Pa3HOCTEH Ha Pa3HbIX CETKaX.
33 | pewenns 3ana4 n3rnba [TocTpoenue rpaguKoB CXOAUMOCTH PEIICHHS JJIs Tporuda u
TTacTHH M3TUOAIOIIUX MOMEHTOB B TUIMTE. BapualioOHHBIE METOIBI PEIICHUS 3a/1a4
u3ru6a miuactul. MzydeHue TeopeTHuecKoro MaTepuana mno Teme.
3agaua 5.1. Pacuer n3rubaeMon IINTHI YUCIEHHBIMA METOTAMU
PacdeT miamThl METOOM KOHEUHBIX 3JIEMEHTOB Ha Pa3HBbIX CETKaX.
[TocTpoenue rpaguKkoB CXOAUMOCTH PEIICHHS IJIsl Tporuda u
34 Pacyer mmt mMeTon0M M3TUOAIOIUX MOMEHTOB B TUTHTE. CpaBHUTEIBHBIA aHAIN3 PE3yJIbTaTOB,
KOHCHHBIX SNEMCHTOB | 176 1yyennsix MKP 1 MKD. BIBOZIBI 110 IPUMEHEHHIO YHCICHHBIX
METOJIOB JIJIsl pacuera u3rudaeMoi imTel. 3ydeHne TeopeTH4ecKoro
MaTepHasa 1o Teme.
OO01Ke MoJ0KEeHHS 0 pacdyeTe TOHKUX o0osouek. edhopmaruu u ycumus
B TOHKHX 000JI0YKax
Obmue nonoxKeHus 0 OcCHOBHBIE TIOHATHS U onpeeneHus odonouek. Kiaccudukarms
35 pacdere TOHKUX o6oouek. OnrcaHnue NoBepxHOCTH. KpuBoMHEHHAs cucTeMa KOOpIUHAT.
obormouex Hedbopmaruu 1 ycHius B TOHKHX 000J109KaxX. CBs3b HAPSDKCHHH C
BHYTPEHHUMH yCHIHSIMH. YacTHBIE TEOPUHU pacueTa TOHKUX 00O0JIOUEK.
Pacuer Tonkux monorux | Pacuer o6onouek ¢ momompro [IBK "SCAD" mmu "LIRA™
obonouek. O6mume [Tpumenenue [1BK mst pacuera o6onouek. Pacuernas cxema 0607104KH,
36 | cBemeHHUs O YUCIIEHHBIX |YPaBHEHHE MOBEPXHOCTH 00OJIOUKH, TPAaHUYHBIX yciioBuid. Harpyska u
METOJIaX pacyera MpOBEICHUE pacyeTa. M3ydueHne TeopeTHuecKoro MaTepraa rno TemMe.
00oouek
3amaua 5.2. PacueT mo1oroi 000JI0YKH METOIOM KOHEUHBIX DJIIEMEHTOB
Pacuer 060m0ukn MeToioMm KoHEUHbIX a1eMeHToB B IIBK "SCAD Office"
IlpumeHeHne METONA |y "JIupa-CAIIP" st HECKOJIBKHX BapUaHTOB 3arpyxenus. s
37 | KOHEUYHBIX AJIIEMEHTOB K

pacdery 0000ueK

HEBBITOJIHOTO 3arpyKEeHUs N300pa3UTh SMIOPHI MPOrHO0B, H3rHOAOIINX
MOMEHTOB U HOpMaJIbHBIX CHJI. BBIBO/IBI MO pacueTy oOonouku. M3yuenue
TEOPETUYECKOI0 MaTepuaa 1o TeMe.




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

[Iporpammoilt TUCHUIUTMHBI TPETYCMOTPEHO MTPOBEICHHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAeTCS
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTepraj, MPAKTHICCKUX U JIAOOPATOPHBIX 3aHITHH, MPEAIOIararouux
3aKpEIUICHUE U3YUCHHOI0 MaTeprajia ¥ (OpMHPOBAHUE Y O0yUAIOIIMXCSI HEOOXOIUMBIX 3HAaHUH, YMEHHH U
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATEIbHAs padoTa
00yJaroIMXcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTCIIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3y4YEHHE TEOPETUUECKHX BOIIPOCOB I10 BCEM TeMaM JIUCIUILINHEL;

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHUIM;

- OJITOTOBKA K J1a00paTOPHBIM 3aHITHSIM;

- IOJATOTOBKA K BBITIOJIHEHUIO KOHTPOJIbHBIX 3a/IaHUM;

- IOJITOTOBKA K BBIIIOJIHCHUIO KOHTPOJIbHBIX PadoT;

- MOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- MMOJITOTOBKA K MPOMEXKYTOYHON aTTECTaIUU.

3a510roM YCIEIIHOTO OCBOSHUS AUCIUILTHHBI SBIISETCS 0053aTEIHbHOE TTOCEIICHHUE JICKIIMOHHBIX,
MPAKTUYECKHUX U JTJAOOPATOPHBIX 3aHATHIA, TaK KaK IPOITYCK OJTHOTO (TeM 00JIee HeCKOIBKUX ) 3aHATUI
MOYET OCJIOKHUTh OCBOCHHE Pa3aeioB Kypca. Ha nmpakTuyeckux 3aHATUAX MaTepUall, U3JI0KEHHBIN Ha
JIEKIMSIX. 3aKPETUISICTCS BBIMOJHEHUEM KOHTPOJIBHBIX Pa0OT MO TeMaM JUCHUILTUHBI corytacHo PIT/I.

[Tpuctynas Kk U3y4eHUIO TUCIUIUINHBI, HEOOXOIUMO B MIEPBYIO 04YePEIb 03HAKOMUTHCS
conepxanueM PITJ] miist ctyneHToB 0uHO#M hopMBbl 0OYUECHHS, @ TAKKE METOJIUYECKUMH YKa3aHUSAMH 110
OpraHU3aIMU CaMOCTOSATEIHLHON Pa0OThI U TOATOTOBKU K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHSATHUSIM.

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

- IOBTOPUTH 3aKOHCTIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITUU MaTepUall U JIOMOJIHUTD €0 C y4eTOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTEpaTyphl;

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

- BBINIOJIHUTh MPAKTUYECKUE 3aJIaHUS B PAMKaX U3y4aeMOU TEMBI,

- MIOJITOTOBUTH OTYETHI IO BHIMOTHEHHBIM JIA0OPATOPHBIM padboTaM;

- BBITIOJIHUTHh KOHTPOJIbHBIC 33/IaHUS B PAMKAX U3y4aeMOM TEMBI;

- BBIITOJTHUTH KOHTPOJIbHBIE pa0OTHI, IPETYCMOTPEHHBIC paboUeii MPOrpaMMOM TUCIIUILITNHEI;

- IOJTOTOBUTHLCS K MPOMEKYTOUYHON aTTECTAIUU.

BrInosmHeHNI0 KOHTPOIbHBIX (pacdeTHO-TpaduiecKux) padoT JOKHO IPEIIeCTBOBATh U3yUEeHUE
COOTBETCTBYIOILIMX TEM TEOPETHYECKOI0 Kypca [0 MaTepuajiaM JIeKIUH, yaeOHUKaM, 3JIEKTPOHHBIM
pecypcam. [Ipexae uem HaUMHATH PENICHUE 3a7]a41, HEOOXO0MMO BBIUEPTUTH B MacIITabe 3a1aHHYIO0
pacyYeTHYIO CXeMY U yKa3aTh Ha HEW BCE UCXOHBIC YUCIIOBBIC JaHHbIe. [IpucTynas kK peneHuto Kaxmaon
3a/1a4M, He0OOXOIMMO YSICHUTh ce0e UCXO/IHbIE TaHHbIE, COJIEPKaHUE KAXKI0T0 U3 TYHKTOB 3aJlaHus U
OTPENIETUThH T€ METOJIBI CTPOUTEIHLHON MEXaHUKHU M CIIOCOOBI PEIICHHS, KOTOPBIE IUIAHUPYETCS] IPUMEHHTD.
[Ipu npoBeieHnH pacyeToB HEOOXOIUMO CTPOTO MPUACPKUBATHCS TPUHATON CUCTEMBI €AMHUI] U3MEPEHUS
¢uznueckux BenuurH (CH) 1 cornacoBbiBaTh MEX1y COOON Pa3MEPHOCTH 3TUX BETUUHH.

Bce pacuetHbie (hOpMyIIbI TOTKHBI 3aHCHIBATHCS B OOIIETTPUHSATHIX 0003HAUYEHHUSX, PACUECTHBIE
CXEMBI JIOJDKHBI BBITIONHATHCS aKKYPAaTHO, C BKIIFOUEHHEM BCEX HEOOXOIUMBIX DJIEMEHTOB M 0003HAYCHHIA
cornacHo cranaaptam ECKJI.

Pemenwne 3a1a4 HEOOXOAUMO COMTPOBOKAATH KPATKUMU MOSCHEHUSIMU, BCEMH HEOOXOMMBIMU
pacueTaMu M YeTKUMHU CXeMaMH C YKa3aHHUEeM B HEOOXOJAUMBIX CIyJasX MacIITaOOB IJIMH U CHIL.

PacuetHo-rpaduueckre paboThl JOMKHBI OBITH O)OPMIIEHBI HAa CTAHIAPTHBIX TUCTaX Oenoil Oymaru
dopmara A4 (210x297) ¢ cobmonennem 'OCT. Ha TuTynbHOM JUCTE 00s13aTENBHO YKA3bIBAIOTCS HOMEP U
HauMEHOBaHUE PaOOTHI, GaMIIU U MHUIHABI cTyaeHTa U mudp. O0pasisl opopMIIeHHs CTaHAAPTHBIX
JUCTOB JIaHbl B IPUIIOKEHUHU K METOIUYECKUM yKazanusM. OdopmiieHne padoT Ha JIUCTaX IPYroro
dbopMmaTa He JOImyCcCKaeTcsl.



Htorom n3yueHus TUCHIUTIIIMHBI SIBJISETCS 3a4€T C OLIEHKOH (5 cemecTp) u dk3aMeH (6, 7 cemecTp).
3ayer mpoCTaBISAETCS MO PE3yJIbTaTaM BBITIOJTHEHUST KOHTPOJIBHBIX 33JJaHUH, KOHTPOJIEHBIX paboT U
YCTHOTO coOeceI0OBaHusI.
DK3aMeH IPOBOJUTCS 10 paciucanuio ceccuu. dopma npoBeieHus 3aHATHsI — ycTHass. CTyIeHTHI,
HE MPOUIC/IINE aTTECTALNIO 10 TPadUKy CECCHH, TOJKHBI IMKBUIUPOBATH 33J0JDKEHHOCTD B
YCTAHOBJICHHOM ITOPSIIKE.

7. OuleHOYHbIe MAaTEPHAJIBI /ISl IPOBEAEHUA TEKYIEero KOHTPOJIsSl YCIeBAeMOCTH ¥ IIPOMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 JUCHUILINHE (MO1YJII0)
7.1. IlepeueHb KOMIETSHIINI C YKa3aHUEM ITAINOB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS TUCIIUILTAHBI

KO,[[ 1 HAMMCHOBAHUC

Ne KonTtponupyemsie pazjiesibl JUCIUTLITUHBI HEJTHKATOpS KOHTPOIHPYeMOlt Bun onenounoro
/1 (Motyist) cpencTBa
KOMIIETEHIINH
1 PacueTHbIE CXEMBI COOPYXKEHUM, NX OIIK-1.2, OIIK-3.1, OIIK- | YcTHbIi ompoc,
KMHEMATUYECKUI aHaJIN3 11.1 perieHue 3a1a9
YcTHbli onpoc,
MHoromnpoJyieTHbIE IAPHUPHO-KOHCOJIbHBIC OIIK-1.2, OTIK-1.3, OTIK- | pemenue sanad.
2 ALK 1.5, OIIK-3.1, OIIK-6.11, |BsimonHneHue
OIlK-11.1 KOHTPOJIbHON paboThl No
1 (3amava 1.1)
YcrHbIi onpoc,
MHOTroANuCKOBBIC PACUCTHBIC CXEMBI. OIIK-1.2, OIIK-1.3, OIIK- |pemenue 3amad.
3 | TpexiapHHUpHBIC paMbl U apKu. PaMeblI ¢ 1.5, OIIK-3.1, OIIK-6.11, |BsmmoaneHue
3aMKHYTBIM KOHTYPOM OIlK-11.1 KOHTpPOJIbHOM paboThl Ne
1 (3amaua 1.2)
YcTHbli onpoc,
OIIK-1.2, OIIK-1.3, OIIK- |pemieHue 3aaady.
4 | CraTuuecku onpeaenumble MI0CcKue (hepMsbl 1.5, OIIK-3.1, OIIK-6.11, |BsinonHeHue
OIlK-11.1 KOHTPOJIBHON paboThl No
1 (3agaua 1.3)
VYerHbIl onpoc,
JInHnY BIVSIHYS peaKkuil 1 BHYTPEHHUX pelIeHne 3a1ay.
5 |ycunuii B IpOCTBIX U MHOTOMPOJIETHBIX OIIK-1.2, OIIK-1.3, OIIK-1.5 | Beimonuenue
Oamkax KOHTPOJBbHON paboThI No
1 (3amaua 1.4)
VYerHbIl onpoc,
Onpenenenue peakiuii 1 BHyTPEHHUX OIIK-1.2, OIIK-3.1, OIIK- PCILCHHC 3a/1ad.

6 " Bremonaenue

YCHUJIUH TI0 JIMHUSIM BJIMSHHUSA 6.11 o
KOHTPOJIbHON paboThl No
1 (3amaua 1.4)

v JInHny BIVSHMS yCUIIMH B apKax, paMax u OITK-1.2 YcTHBI ompoc,
IPOCTHIX hepmax pelIeHune 3a1a4
Ocropibie VPHHITIBE M TCOPEMBT OIIK-1.2, OIIK-1.3, OIIK- | YcrHbIii onpoc,

8 |crpouTenbHON MexaHnku. DPopmyia

1.4, OIIK-1.5 pelieHue 3aaau

Makcgeiuia-Mopa
YcTHBIM ompoc,
Ompenenenue nepeMenieHnid B MapHUPHO- pelieHue 3aau.

9 | KOHCONBHBIX OallKax M IJIOCKUX pamax OT OIlK-1.2, OIIK-6.11 Brinonnenue

CHJIOBOU Harpy3Ku KOHTPOJBHON paboThl No
1 (3agaua 1.5)
10 ?e:r;fggsgf;pfogslﬁﬁ;?;iii; 11 OT OCaJKu OINK-1.2, OIIK-1.4, OIIK- | VeTaiii onpoc,
1.5, OIIK-6.11 pelieHue 3aaa4
o1op
11 |Wnas xoHTakTHast pabora OIIK-1.2 VYeTHBIi onpoc




12

3aveT ¢ OLEHKOH

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

13

CraTtuduecku HEOIPECACIINMBIC CUCTEMBI, UX
CBOMCTBAa U OCOOEHHOCTHU

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

YcrHblii onpoc,
pelieHue 3aau.

14

Pacuer cratnuecku HeolpeaenuMbIX pam
METOJIOM CHJI Ha JEUCTBUE CUIIOBOU
Harpy3ku

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

YcrHBIM onpoc,
pelieHue 3a1a4.
Brinosinenue
KOHTPOJIbHOM paboThl No
2 (3agauu 2.1, 2.2)

15

Pacuer pam MeTo10M CHII HA TEMIIEpATYPHOE
BO3JEHUCTBUE U OCAZKY OIIOP

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

YcrHblit onpoc,
peleHue 3aau.
Brinonnenue
KOHTPOJIbHON paboThI No
2 (3amava 2.3)

16

Pacuer cratnuecku HCOIIPCACIUMBIX (bepM n
IMPOCTPAHCTBCHHLIX paM METOAOM CHIJI

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

YcTHbli onpoc,
penieHue 3agau

17

Merton nepeMeneHnii B KAHOHMYECKON
dbopme

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

YcTHblii onpoc,
pelieHue 3a1ad.
Brimonnenue
KOHTPOJIbHON paboThl No
3 (3amava 3.1)

18

Pacuer pam meTos0M niepeMenieHnii Ha
JENCTBHE CUIIOBOM HArpy3KHU

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

YcTHbli onpoc,
pelieHue 3a1ad.
Brimmonnenue
KOHTPOJIBbHON paboThl No
3 (3amava 3.1)

19

Pacuer pam MeTon0M nepeMenieHnii Ha
TeMIIEpaTypHOE BO3JEUCTBUE U OCATKY OIOP

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

VYerHbIl onpoc,
peleHue 3ana4d

20

Pacuet npocTpaHCTBEHHBIX paM METOJIOM
IepeMenIeHU N

OIIK-1.2, OIIK-11.1, OIIK-

11.3

VYerHbIl onpoc,
peleHue 3anad

21

Meto nepeMerieHuii B MaTpuuHoOU popme

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

VYerHbIl onpoc,
pelieHue 3aau.
Beinonuenue
KOHTPOJIBbHON paboThl No
3 (3agaua 3.2)

22

OcHOBEI pacdeTa CTCPKHEBLIX CUCTEM
METOJOM KOHCYHBIX 3JICMCHTOB

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

VYerHbll onpoc,
peleHue 3aau.
Beinonuenue
KOHTPOJIBbHON paboThl No
3 (3amaya 3.3)

CMelranHbIN MCTOJ pacucTa CTaTUYCCKU

OIIK-1.2, OIIK-1.5, OIIK-

YcTHBbIi onpoc,

23 1.8, OIIK-11.1, OIIK-11.3,
HEOIPEIIMMBIX pam OITK-11.6 peleHue 3aaay
24 |MHas xoHTaKTHas padboTa OIIK-1.2 YcTHBIN onpoc
OIlIK-1.2, OTIK-1.4, OIIK-
25 | Dx3ameH 1.5, OIIK-3.1, OIIK-11.1, YcTHBIN ommpoc

OIlK-11.6

26

OCHOBHBIE MOHATHUS U ONPENETECHUS
JMHAMUKHU coopyxkeHuid. CBoOOIHBIE U
BBIHY’)KJICHHbIE KOJIE0aHHsI CUCTEM C OJIHOM

OIIK-1.2, OIIK-1.3, OIIK-

1.4, OIIK-1.5, OIIK-3.1, OIIK

-11.1, OIIK-11.3, OIIK-

YcTHBI onpoc,
peleHue 3ana4




CTEIEHBIO CBOOOIBI

11.6

27

CBoOoaHBIC U BBIHYK/ICHHBIE KOJICOAHMS
CHCTEM C HECKOJILKUMHU CTEIEHSIMU CBOOOIBI

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

YcTHbIi onpoc,
pelieHue 3aaa4

28

[TpuGnmKxeHHBIC METO/IBI PEIICHHS 3a1a4
JUHAMUKHU. Mephl 3alIUTHI OT
TUHAMHUYECKUX BO3JeHCTBUHU

OIIK-1.2, OIIK-1.3, OIIK-
1.4, OIIK-1.5, OIIK-1.8, OIIK
-3.1, OIIK-6.11, OIIK-11.3,
OIIK-11.6

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

29

OCHOBHbBIE MOJOXKEHUS YCTOMYUBOCTH
COOPYXEHHI

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

YcrHblii onpoc,
pelieHue 3aaa4

30

Y CTONYMBOCTD LIEHTPAIBHO-CKATBIX
IIPSIMOJIMHEMHBIX CTEPKHEN

OIIK-1.2, OIIK-6.11, OIIK-
11.1, OIIK-11.3, OIIK-11.6

YcrHblii onpoc,
pelieHue 3aau.
Brinonnenue
KOHTPOJIbHOM paboThI No
4 (3amaua 4.2)

31

Z[I/IHaMI/I‘leCKI/Iﬁ n BHCPFGTI/I‘{eCKHﬁ MCTOBI
pacydcTa Ha YCTOﬁHHBOCTB

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

YcTHbli onpoc,
pelieHue 3aaay.

32

O6mwme nmonoxenus. Pa3pemaronme
YpaBHCHUA I/I3FI/I6a TOHKHUX IIJIACTUH

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

YcTHbIM onpoc

33

[TocTaHOBKH M METOABI pEIICHUS 3a]1a4
n3ruoa IIacTUH

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

YcrHbIi onpoc,
peuieHue 3anaq

34

Pacuer niauT MeTOI0M KOHEUHBIX DJIEMEHTOB

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

YcTHbli onpoc,
pelieHue 3a1ad.
Brimonnenue
KOHTPOJIBHON paboThl No
5 (3amaya 5.1)

OO1111e TOoJ0KEHUs 0 pacueTe TOHKUX

OIIK-1.2, OIIK-1.3, OIIK-

35 000J1049eK 1.4, OIIK-3.1 YcrHbIi onpoc
PacueT ToHKHX mooruX obomouek. Oomme OTIK-1.2, OTIK-1.5, OTK- ]
36 |cBenmeHMS O YHCIECHHBIX METO/IAX pacyeTa 113. ONK-116 YcTHBIH onpoc

000JI09eK

37

HpI/IMeHeHI/Ie METOAAa KOHCYHBIX 2JICMCHTOB
K pacyeTy 000JI04eK

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

YcTHBIi onpoc,
pelieHue 3a1ay.
Brimosninenue
KOHTPOJIBHON paboThI No
5 (3agayda 5.2)

38

Wnas xoHTakTHas pabora

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

YcTHBIN onpoc

39

DK3aMeH

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

YcTHBIN onpoc




7.2. TunoBbIe KOHTPOJIbHBIE 33/IJaHUS MM UHBIC MaTepUaJIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH,
HEO0OXOAMMBIC ISl OLICHKW 3HAHHMK, YMEHUN U HaBBIKOB U (MJIM) OIbITa MPOo(heCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI
KoHTposbHBIC 3a1aHMs JIJIs1 CAMOCTOSTEIIbHON PaOOThl Ha MPAKTHYECKUX 3aHATHAX (IS IPOBEPKH
c(hopMUPOBAHHOCTH MHIUKaTOpa AocTkeHni kommerenmuii: OITK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6, OIIK-11.7)

5 cemectp. daiin pacmonoxen B [Ipunoxkenusx: "Konrponsasie 3axanus. 5 cemectp.pdf”

. OnpesieneHre ycwiinii B OJJHOAMCKOBBIX cucTemax (mocrpoenue smop M, Q, N).

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

. OnpezeneHre yCWInid B pamax ¢ 3aMKHYTBhIM KOHTYypoM (ocTpoenue smop M, Q, N).
. Onpenenenne ycunuit (N) B CTEpKHSIX MPOCTHIX (epM.

. [loctpoenue nuawmii Bnusiaus ycwwii (R, M, Q) B mmapHUpHO-KOHCOIBHBIX OaTKax.

. Onpenenenue nepeMenieHnil B MapHUPHO-CTEPKHEBBIX cUcTeMax ((pepmax).

. Onpezenenue nepeMenieHuid B MpOCTHIX (OJTHOAMCKOBBIX) CHCTEMAX.

. Onpezenenue nepeMeneHnid B IByX/IMCKOBBIX CUCTEMAX.

O3 L B Wi~
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cemectp. Daiin pacronoxken B [Ipmnokenusx: "KontponbsHbie 3aaanus. 6 cemectp.pdf

. Onpenenenue nepeMenieHnil B CTaTUYECKH OIPeIeIMMbIX CHCTEMAaX.

. Pacder mpocThIX CTaTUYECKU HEONPEAETUMBIX CUCTEM METOJIOM CHIIL.

. Pacyer craTnuecku HeompeaeNMMbIX paM Ha BHEIIHIOK HAarpy3Ky METOJO0M CHIL

. Pacder craTruecku HeompeaeIMMbIX CUCTEM Ha OCAJIKY OIOpP METOJIOM CHIL.

. Pacder craTnuecku HEONpeaEIUMBIX CUCTEM METOJOM MEPEMEIICHHIA.

. Y4eT CUMMETpUU IIPU pacueTe paM METOJIOM MepEeMEIICHUH.

. Pacder qBak/1bl KHHEMATHUECKU HEONPEACTUMBIX CUCTEM METOJIOM MEepPEMEIICHUH.
. Pacder cTtaTnuecku HeONpeaeIUMbIX CUCTEM CMEIIAaHHBIM METOIOM.

0 1O N KW —
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cemectp. Daiin pacnonoxen B [Ipunoxkenusx: "KontposbHeie 3ananus. 7 cemectp.pdf

. JlMHAMUYeCKUN pacyeT CUCTEMBI C OJIHOM CTENEeHbIO CBOOO/IHI.

. Onpenenenne 4acTOThl CBOOOAHBIX KOJEOAHUN PaMBI.

. Pacder cuctembl Ha YyCTOMYMBOCTH CTATUYECKUM CIIOCOOOM.

. PacueT pampl Ha yCTOMYMBOCTH METOJIOM NIEPEMELLICHUN.

. Permennie o6paTHOI 3aaun TeOpUH U3rKba MIACTHH.

. Pacuer nzrubaemoit miacTUHBI METOJIOM KOHEUHBIX Pa3HOCTEH.
. Pacuer uzrubaemoii mactunsl Metosiom byOHoBa — ["anepkuna.
. Pacuer uzrubaemoii miacTUHBI METOJIOM KOHEUHBIX DJIEMEHTOB.

01O N KW —

7.3. CucteMa OlIeHUBAaHUS PE3YITATOB O0YYESHHS MO AUCHHUIIIMHE (MOJIYIIIO) MIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

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

- TOYHOE HUCIIOJIH30BAHNE HAYYHOW TEPMHUHOJIOTUH, CUCTEMATHYECKHA IPAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIETIIUAX U HAIIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

- BJIaJICET HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PeIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3((PEKTUBHO MCITOIB30BATh B IIOCTAHOBKE HAYYHBIX W MIPAKTUYECKUX 33]1a4;

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

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTAHBI U JaBaTh UM KPUTHUYECKYIO OIICHKY;

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIIEHUHN HAYYHBIX U MTPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBITIOJIHEHUS 3a/JaHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHAOBAaHHON pabodell mporpaMMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIEIIUAX U HAPABICHUIX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

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

- paboTa noj; pyKoBOJCTBOM IPENOaBaTeNsd Ha MPAKTUUECKHUX 3aHATHUSX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBJIETBOPUTEIHHOY
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

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

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NEeSTENIbHOCTH, XapaKTePU3YIOIIHUX ITAIbl (JOPMUPOBAHUS KOMIETSHIIUA B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTrndeckue BOMPOCHI 7Sl MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIllii 00yJarOIINXCs

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

5 cemectp. CtpouTenbHas MEXaHHKa, 4acThb |
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SMIOP.
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. OCHOBHbIE TIOHATHUS PACUETHOM CXeMbI COOpYKeHHs. CBSI3U U y3J1bl IIJIOCKON pacyeTHOM CXEMBI.
. Kimaccudukanus cTepKHEBBIX CUCTEM U UX pacueTHhIX cxeM. KnHeMaTH4eckuii aHaan3 cXeM.

. Pacder mapHupHO-KOHCONMBHBIX O6anok. OnpeneneHue peakiuii 1 BHYTPEHHUX YCHUITHA.

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

. Pacuet pam ¢ 3aMKHYTBIM KOHTYypoM. Onpenenenrue peakiuii U BHyTPEHHUX YCUITUH.

. [locTpoeHue 310p BHYTPEHHUX YCHIMH B INIOCKUX paMax. OCHOBHBIE CBOMCTBA U NMPOBEPKA

. Pacuet TpexmapHupHbIx apok. Onpeenenne peakiyii ¥ BHyTPEHHUX YCUITUH.
. [IpocTeie miockue hepmbl. YCIoBUE reoMeTpuieckoi Hem3MenseMoctr. Knaccudukanus dhepm.
. Pacuer cratnuecku onpenenumMeix pepm. CriocoOb! OnpeneseH s YCHIIUN B CTEPIKHAX (epMBI.

10. OcoGeHHOCTH pacyeTa pacHopHBIX U IIMPEHTeNbHBIX (hepM. PacueT mpocTpaHCTBEHHBIX (hepM.
11. Pacyer cucreM Ha NOJBMKHYIO Harpy3Ky. JIMHUN BIUSHUS YCHIIUH, CIOCOOBI UX MTOCTPOCHHUS.




12. TlocTpoeHue IMHUN BIHUSIHHSI OMOPHBIX PEAKIMA U YCUIIHI B MHOTOITPOJICTHRIX OaJiKax.

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

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

15. Jluann BiusHUS yCUIUH B IPOCTHIX PepMax. CriocoObl MOCTPOSHUS, CBONCTBA IMHUHN BITHSTHHSL.
16. OcHOBHBIE TPUHIIUIIBI CTPOUTEIILHON MeXaHUKU. Buasl mepemernienuii. Pabora BHETHUX CHIL.
17. OcHoBHBIE TeOpeMBbI cTpouTeabHON Mexanuku. ®opmyna Makcsemia—Mopa 1 ee IpUMEHEHHE.
18. Omnpezenenue nepeMenieHuit B CTeP>KHEBBIX cucTeMax. @opMyIibl IEPEMHOKEHHUS IITIOP.

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

6 cemectp. CTpoutesibHas MEXaHHUKA, YaCTh 2

1. Kakue cucremsl Ha3piBatOTCs cTaTudyecku HeonpeneaumbiMu (CHC). Yto Takoe cTeneHb
craTudyeckoi Heonpenenumoctu cucrembl? Kak onpenensiercs?

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

3. KakoBa ocHoBHas uaest merona cuit (MC)? Kaxkas Beioupaercs ocHoBHas cuctema (OC) meTona
cun? OcHOBHBIE TpeOOBaHUS K HEH.

4. KakoB CMBICJT KAHOHUYECKUX ypaBHEHHH MeTona cui? KakoB ¢pu3udecKuii CMbICI
K03(PUITMEHTOB IPH HEU3BECTHBIX 01] B MC?

5. KakoBbl CBOIiCTBA IMIaBHBIX U TOOOYHBIX KOA(PHUIIMEHTOB KAHOHUYECKHUX ypaBHeHU? Kakum
00pa3oM BBIYUCIISIIOTCS KO PUIIMEHTHI 81 1 cBoOOIHBIE wieHbl AiF B MeTone cun?

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

7. Kak onpenenstoTcs norepedrbie cuibl Q uepes 3HaueHus MOMeHTOB? Kak ornpeaensrorcs
po1osibHBIE cribl N uepes3 rmonepeynbie CUbl?

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

9. Kak onpenenstorcs cBodoaubie wieHsl AiT mpu pacuere Ha TemiepaTypy ¥ AiO mpu pacuere Ha
ocaaKy onop?

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

11. K xakuM ynpoIieHusM BeeT y4eT CUMMETPUH IIpH pacuere MetofoM cui? Kakue crnocoObl
YIOPOIIEHUS MPU pacueTe CHMMETPUYHBIX CUCTEM?

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

13. Kak onpenenuTth CTeneHb CTAaTHYECKON HEONPEeIEeIMMOCTH IPOCTPAHCTBEHHOM pambl? B uem
3aKJIF0YAI0TCS. OCOOEHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM METO/I0M CHJI?

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

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

16. Kak nmosyuaercst ocHOBHas cucrema Metoja nepemeriennit (MII)? B uem oTinune ocHOBHOM
cucteMbl MII ot ocHOBHO# cuctembl MC?

17. KakoBbl OCHOBHBIE TPeOOBaHUSI K OCHOBHOW cUCTeMe MeTojia nepeMenieHnii? Kakue Tumsl
CTEpXKHEH COCTaBJISIOT OCHOBHYIO cuctemy MIT?

18. KakoB cMbICTT KAHOHMYECKUX YpaBHEHUI MeToj1a nepeMeniennit? KakoB ¢puznyeckuit cMbic
K03 (HUIMEHTOB NP HEU3BECTHBIX M CBOOOAHBIX WwieHOB RIF B MeTo/1e mepemMereHuii?

19. Kak Beraucsitorest koddduitneHTsl rij u cBodoaHbie wieHbl RiF B MeTone nepemenieHuii?

20. Kak onpenensitorcsi pe3yIbTUPYIOIIME MOMEHTHI IIPU pacuyeTe METOA0M nepemeniennii? Kak
MO>KHO BBITIOJTHUTH UX MTPOBEPKY?

21. HazoBuTte niaTh 0CHOBHBIX 3TanoB pacuetra CHC metonom nepemenienuii. Kak nenaercs
cTaTH4YecKas MpOBepKa MPaBUJILHOCTH pacueTa METOA0M MepeMeleHuit?

22. Kak ompenenstorcst cBoOoaubIe wieHsl RiT mpu pacuete Ha Temmeparypy u RiO  mpu pacuete
Ha 0CajJIKy orop?

23. Kak moxHO ynpoctuth OC MeTo/1a iepeMenieHuil Ipyu pacyeTe CUMMETPUYHbIX paMm? UTo Takoe
NapHble HEU3BECTHBIE U TPYNIUPOBKA HEU3BECTHBIX B METO/I€ MEPEMEILICHUI?

24. Kak onpeenuTh CTENEeHb KHHEMaTUYECKOM HEONPEAeIMMOCTH MTPOCTPAHCTBEHHBIX pamM? B uem
MPOSIBIISIIOTCS OCOOCHHOCTH pacyeTa MPOCTPAHCTBEHHBIX pam MIT?



25. OcHOBHOE MaTpUYHOE ypaBHEHUE npu pacdere pam MII B matpuunoii popme? W3 gero coctout
MaTpuIlla UHACKCOB mpH pacuere pam MII B maTpuuHoii hopme, ee Ha3HaUeHUE?

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

27. KakoBa ocHOBHas uzes cmemanHoro metoja pacuera CHC? Kakue BeIMUMHBI SBIAETCS
HEU3BECTHBIMHU B CMEIIAaHHOM MeToj1e?

28. Kak BeIOMpaeTcs OCHOBHAsI CHCTEMa CMEIIaHHOTO MeToia? B Kakux ciaydasx palnroHalbHee
MPUMEHSTh CMEIIAHHbBIN MeTo 1?7

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

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

7 cemectp. CTpoutesibHas MEXaHUKA, 4aCTh 3

1. Ilnnamuka coopyxeHnid. Bunbl quHamudeckux Harpy3ok. OCHOBHBIE 3aKOHBI JUHAMUKH.

2. Konebanus u ux Buasl. MeToapl pemenus 3a1a4 nuHaMuku. CteneHb ¢cBo0o b1 Macc. CHCTEMBI C
pacrpeieleHHbIMUA U COCPEI0TOUYEHHBIMU MacCaMH.

3. CBoOoiHbIE HE3aTyXalolIue KoieOaHus YIPYroi CUCTEMBI C OJHON CTETIEHbIO CBOOO/IBI.
OcHOBHBIE XapaKTEPUCTUKH CBOOOIHBIX KOJICOaHHIA.

4. CBoOoHbIE 3aTyXaroIIMe KojaeOaHus ypyro CUCTEMBI C OJJHOM CTENEHBIO CBOOOABI. Y paBHEHUE
3aryxammux konedanuii. JlorapupmMudeckuii 1eKpeMeHT 3aTyXaHHsl.

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

6. SIBacHUE pe3oHaHca. 3aBUCHMOCTh JUHAMHUYECKOr0 KO3 (HUIIMEHTa B 00JIACTH PE30HAHCA OT
norapudMuueckoro JaekpeMenTa 3atyxanus. [Ipubmmxernas popmyna st TMHaMUYecKoro koddduirenra
¥ 00J1acTh ee MPUMEHEHUSI.

7. CBOOOIHBIC KOJICOAHUS YIPYTOM CHCTEMBI C ABYMS CTEIICHSIMH CBOOOABI. OIpeae/InTelb YacToT.
O06o01IeHre Ha ciIy4yali HEeCKOJIbKHMX CTEIICHEH CBOOOIBI.

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

9. YpaBHenus hopM KoseOaHU MEXaHUIECKON CHUCTEMBI C IBYMS CTETICHSIMHU CBOOO/IBI.
[TocTpoenue popm konedanmii.

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

11. BeiHyX/1€eHHbIE KOJI€OaHUs CUCTEMBI C IBYMs CTeNeHsIMHU cB0001bl. KaHOHMYeckue ypaBHEHUS
JUISL aMILUTUTYJ, UHEPIUOHHBIX CHII.

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

13. DHepreTu4ecKuid Croco0 ompeieseHus IepBOil YaCTOTHI CBOOOHBIX KOJIEOAHUM CUCTEMBI C
pacnpeneneHHbIMi MaccaMu. [IpuHnune! 3a1anust GopMbl KOJeOaHUH.

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

15. Bnusinue BUOpaliiOHHOM Harpy3KHu Ha KOHCTPYKIMH, 000PYJOBaHUE U OPraHU3M YeJIOBEKa.
Mepbl 3alUTH OT TUHAMUYECKUX BO3/ICUCTBUM.

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

18. TlonsATHE 0 MOTepe YCTOMUNBOCTH U KpUTHUECKOW Harpy3ke. CriocoOb! (KpUTEpUH) pelIeHus
3a/1a4 ycTOWuMBOCTH. CTaTHYECKHU KPUTEPUM YCTOMYUBOCTH U JOMYIIEHUS IIPU €r0 TPUMEHEHUU.

19. Ncnionb30BaHUE CTATUYECKOTO KPUTEPHUST YCTOWUUBOCTH IIPU ONPEAECIIEHUH KPUTHYECKOU
Harpy3Ku B CUCTEME C OJIHOM CTETEeHbIO CBOOOIBI (TIpUMED).

20. Ucnionp30BaHKE 3aMEHBI YIPYTUX YYACTKOB PACYETHOW CXEMBI YCIOBHBIMH YIPYTUMH CBSI3IMHU
MIPH OTIPEJICTICHUH KPUTHUECKOW CHITBI CTATHYECKUM CITIOCOOOM (TIpuMep).

21. 3agaua Diinepa 00 yCTOWYHMBOCTH IIEHTPATHHO-CKATOTO CTEPKHSI (OCHOBHBIE PE3YIIbTATHI).
PacuetHple mapameTphl 3a1a4u yCTOMUMBOCTH. KpuTndeckuii mapameTp, pacdeTHas JUIMHA U KOOPHUITUEHT
MPUBEJCHUS.

22. 3Ha4eHHs] KPUTUYECKOU CUJIBI, PACYETHOM JITUHBI U KOAOPPUIIMEHTA IPUBEACHUS JUISI OCHOBHBIX



CIIy4acB 3aKpCIIJICHUA HECHTPAJIbHO-CXKATOI'O CTCPIKHA.

23

. CocraBnecHue YpaBHCHUA yCTOfI‘-IHBOCTH JJIs1 CUCTEMBEI C OCCKOHEYHBIM YKCIIOM CTEIICHEH

CcBOOOBI TyTEM HETMOCPEACTBEHHOTO HHTETpUpOBaHUs nu(PepeHIInaNIbHOTO YpaBHEHUS OCH CTEPKHS
(mpumep coctaBneHus: AU HEpeHINATHPHOTO YPAaBHEHUS U TP. YCIOBUM).

24

. Perenne ypaBHEeHUsT yCTONYMBOCTH C MOMOIIBIO TAOJHUIL CIEUATBHBIX (QyHKIMH. OnpenencHue

TrpaHuIl MIOUCKAa MUHUMAJILHOTO KOPHS (TIpuMep).

24

. Pemienue 3a1au ycToW4yuBOCTH METO1I0M NiepemenieHunil. CucreMa KaHOHMYECKUX YpaBHEHUH.

VYpaBHeHHE YCTOWYHNBOCTH B OOIIIEM BHJIE.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

OcHoBHBIE OIpe/ieTICHHS U KJIacCU(UKAIINS ITACTHH.

Texauueckas Teopus n3ruda miactul. I'umnoressr Kupxrodga.

[Tepememenusi, neopmanuu, HaMPsHKEHUS M YCUIINS B TUTACTUHE.

JuddepennnansHoe ypaBHEHNE U3rH0a TUTACTHHBL.

DopmMyIUpPOBKA TPAHUYHBIX YCIOBUM JIJI U3rH0aeMOM IJIaCTHHBI.

DneMeHTapHbIe CTy4an u3rnda rmiacTuH. Permenne npsimoil 1 0OpaTHOM 3a7a4 U3ruoda rmiacTuH.
OpTOTpONHBIE U KOHCTPYKTUBHO OPTOTPOIIHBIE TIACTUHBL. [[1acTUHBI HA YIPYTOM OCHOBaHUHU.
Mertoapl pacuera U3ruOaeMbIX IUIACTHH, UX KJIacCHU(pUKAIHUI.

CyTbh MeTO/1a KOHEUHBIX Pa3HOCTEH ISl pacuera MIacThH.

KoHeuHo-pa3HOCTHBIN oniepatop aAuddepeHIuaibHOro ypaBHeHHs H3ruoa. [’ paHHMYHbBIC YCIOBUSI.
OcHoBHbIe TION0XKeHUsT MeTofa byOHOoBa — ["anepkuna. ba3zucHeie GyHKIUH.

Bapuannonnas mocTaHOBKa 3a/1a4M M3ru0a MIacTUHBL. BapualimoHHO-pa3HOCTHBIN METOI.
CyTp MeTO/1a KOHEUHBIX 3JIeMeHTOB. OCHOBHBIE TOJI0KeHUs. JlocTonHCcTBa M HegocTtatku MKD.
KoneuHsble 351eMeHTHI n3rnoaemMoi miacTubl. CTeneHn CBOOOIBI y3J1a. ANMPOKCUMAIIHS 1

byHKIIMH GOPMBI KOHEYHOT'O AJIEMEHTA.

39.
40.
41.
42.
43.
44.
45.
46.
47.

OcHOBHBIE COOTHOIICHHUSI JIJIsl KOHEYHOTO 3JIeMEHTa IIaCTUHBI. MaTpulia )KeCTKOCTH.
[TocnenoBarenbHOCTh pacyeTa METOI0M KOHEUHBIX JIEMEHTOB.

OcHOBHbIE OHATHUSA U OIIpeAeTeHus s 000m0uku. [110CKOCTh MpoeKIuy 1 cTpena moabeMa.
Knaccudukanusa obonouek. Onrcanue NOBEPXHOCTH 000JIOYKU B IEKapTOBOM CHCTEME.
Jledopmaruu u ycuius B TOHKUX 000104kax. CBsi3b HANPsHXKEHUH C BHYTPEHHUMU YCUITHSIMHU.
JloTmoTHUTEIbHBIE TUIIOTE3BI ISl TOJIOTUX 000JI0ueK?

YacTtHble TeOpuHr pacueTa TOHKUX 00oouek. beaMoMeHTHas v mony0e3MOMEHTHAs: TEOPUH.
TexHuueckast TeOpHUs TOHKUX 000T04YeK. JIOOTHUTENbHBIE THTIOTE3HI.

HanpsixenHnoe coctosiHue monoroit o6onouku. Jlehopmannu u ypaBHEHUSI paBHOBECHS TTOJIOTOM

000JIOYKMU.

48.

49
MKD.

50
000JI0YECK.

Pa3pema}0ma${ cucreMma ypaBHeHI/Iﬁ W I'PaHUYHBIC YCIIOBUS IJIA IOJIOTOI 000JIOYKH.
. HpI/IMCHeHI/Ie MCTO/Ja KOHCYHBIX 3JICMCHTOB K PACUYCTY 000J10YEeK. HpeI/IMy'H_[CCTBa N HCJOCTAaTKU

. Tunel KOHEYHBIE PJIEMEHTHI JIJI1 pacucTta 00omouek. OCOOEHHOCTH IIPUMCHCHHA MKD k pacucry

7.4.2. IlpakTuyeckue 3afaHus s MPOBEICHHSI TPOMEKYTOUHOM aTTeCTalMy 00yJaroIuXxcs
TecroBble 3a1anus (A5 IPOBEPKU CHOPMUPOBAHHOCTH UHIUKATOPA TOCTHXKEHUH KOMIETEHIINMN:

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, OTIK-11.13, OIIK-11.14)

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

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

Cemectp 7 daiin pa3melieH o azpecy )5(0[®

Moodle:https://moodle.spbgﬁsu.ru/course/ index.php?categoryid=8

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (TP HATHYHH )



KypcoBbie mpoekTs (paboThl) yueOHBIM TUTAHOM HE MPETYCMOTPEHBI.

7.5. Meroauueckue MaTepualibl, ONPEACISIIOIINE IPOLEAYPhl OLICHUBAHUS 3HAHU, YMEHHM, HABBIKOB U
(unm) ombiTa TPO(hEeCCUOHATBFHON JeSTEIbHOCTH, XapaKTePU3YIOIINE ITabl (JOPMUPOBAHUS KOMITETCHITHIA

[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTAllUU U TEKYIIEr0 KOHTPOJIS yCreBaeMoCTH (AJ1s
MIPOBEPKHU CHOPMHUPOBAHHOCTH MHIUKATOPOB nocTrxkeHus: komrerenmumii: OI1K-1.2, OITK-1.4, OIIK-1.5,
OIIK-1.6, OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6,
OIIK-11.7)

[Tpouienypa npoBeeHUS TPOMEKYTOUYHOM aTTECTAIIUU M TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
perIaMeHTHPYETCS JTOKATBHBIM HOPMATUBHBIM aKTOM, OTPEICIISIONINM MOPSI0K OPTaHU3aINA U
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaIlluu 00yJaroIIHXCsl.

[Tpouenypa oneHuBanust GOPMUPOBAHUS KOMITETESHITUH P MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBesieHa B 1. 7.2. TUMOBBIE KOHTPOJBHBIC 3a/IaHUS WK UHBIC MaTepUaIbl TEKYIIErO KOHTPOISA
MPUBEJEHBI B 11. 7.3.

[Tponienypa onieHnBaHust HOPMUPOBAHKS KOMITETEHIIUNA ITPU TPOBEICHUH TEKYIIErOo KOHTPOJIS.

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

[TepeyeHb KOHTPOJBHBIX 3a1aHMH npuBeicH B pazaeie @OC/TunoBsie KOHTPOJIBHBIC 3a/TaAHHUS. ..

1.2. BeinosiHeHHe KOHTPOJIBHBIX pa0OT COTVIACHO YTBEPKICHHBIM METOIMYECKUM YKa3aHUSIM.

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

[lepedyeHb KOHTPOIBHBIX PAOOT:

5 cemectp. (JI3.4)

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

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

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

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

6 cemectp. (JI3.4)

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

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

3amaua 2.2. OnpezenieHne nepeMenieHnii B CTaTUYECKU HEOTIPEACIUMON pame.

3amaua 2.3. PacueT cTaTH4eCKH HEOMPEIeTMMON paMbl METOJIOM CHJI Ha OCAJIKY OTIOp.
KonTponbnas padota Ne 3. "PacueT cratnyecku HeonpeaeaInMon paMbl METOJIOM MepeMeneHui".
3anaya 3.1. Pacder miockoi paMbl METOOM NEpeMEIeHUI B KAHOHUYECKOH opme.

3anava 3.2. Pacuer miockoi paMbl METOIOM TMIEpeMEIeHH B MaTpHUUHO# opme.

3anava 3.3. Pacyer miockoi paMbl METOJOM KOHEYHBIX IJIEMEHTOB.

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

KonTponbnas padorta Ne 4. "PacueT miiockoil paMmbl Ha AMHAMUKY U YCTOMUMBOCTB".
3anava 4.1. JluHaMuyeckuil pacyeT MI0CKOW pamMbl Ha BUOPAIIMOHHYIO HATPY3KYy.
3agayva 4.2. Pacder miockoil paMmbl Ha yCTOMYUBOCTH METOJIOM MEPEMEIICHUMN.

KonTponbnas padota Ne 5. "PacueT TOHKOCTEHHBIX KOHCTPYKIIHA'".
3anaga 5.1. Pacuer n3rub6aeMoi minThl YUCICHHBIMA METO/IaMHU.
3anaga 5.2. Pacder monoroit 000J109KH METO/IOM KOHEUHBIX 3JIEMEHTOB.

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

2.1. 3adeT mpoCTaBISETCS IO Pe3yIbTaTaM BBITIOJHEHUSI KOHTPOJIBHBIX 33JJaHUI, KOHTPOJIbHBIX
paboT 1 yCTHOTO coOeceI0BaHus.

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



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

COOTBETCTBYIOIIIEE COJIEPIKAHUIO0 (DOPMHUPYEMBIX KOMITETECHITUH.

DK3aMeH MPOBOAUTCS B yCTHOU (hopme. Ha moaroToBKy 1o 3K3aMeHAIMOHHOMY OMIIETY OTBOJIUTCS

60 MuH.

[Tpumeps! pakTUYeCKUX 3a1anuii mpuBeaeHbl B pazaene ®OC/ [IpakTruueckue 3a1anus s
MIPOBEJICHHS TPOMEKYTOUYHOM aTTECTALUH.
[TepedeHb TCOpETUUYCCKUX BOIIPOCOB IpuBeeH B pasjene POC/ TeopeTnueckue BOMPOCHI s
MIPOBEJICHUS ITPOMEKYTOUHOM ATTECTALIUH.

7.6. Kputepun onieHuBaHUs CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH IPOMEKYTOTHOM

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
OrneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBopuTesbH | OLEHKA «XOpOLIO» OrneHKa «OTJIIMYHO»
HOY» o»
«HE 3a4TCHOY «3a4YTEHOY»
VYpoBeHb OCBOEHUSI | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHUS YpoBeHb OCBOCHUS
KOMITIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIIHH
«HEJOCTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTHIN». «BBICOKUI».
Kommereniuu He Kommerenimmn Komnerenimmn Kommerenmn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OTCYTCTBYIOT, | CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBAHbI 3HAHUN. Y MEHHS HOCSIT _ | BeectoponHue. Ymenus
i — (dbparMeHTapHbI 1 PenpOyKTUBHBIN YCTIEIIHO
HOCSIT XapaxTep, MIPUMEHSIOTCS K
PEenpOIyKTUBHBIN MPUMEHSIOTCS K PEIICHUIO KaK
Xapaxrep. PEIICHUIO TUTIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyeTcs 3aJIaHuM. HECTaHJaPTHBIX
HU3KHH YPOBEHb JleMOHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPaKTUYECKOTO YPOBEHb BBICOKU YPOBEHb
HaBbIKA. CaMOCTOSITEIIbHOCTH | CaMOCTOSITETLHOCTH,
YCTOMYHBOTO BBICOKAsI aJJaITUBHOCTh
MPAKTUYECKOT0 | MPAKTHYECKOTO HaBbIKA

HaBBIKaA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MTOHATHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00Cyk1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIC U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHUTETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

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

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

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

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

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

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

OHeHKa 10 JUCHUILIMHE 3aBUCUT OT YPOBH:A C(I)OpMPIpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

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

O11eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISACTCS, €CIIM CpeiHee apru(METHIECKOS HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTIOJHUTENBHOMN INTEPATYPHI, HEOOXOIUMOM JITsl OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. KommuecTBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, TO/I U3/IaHUsl yUeOHOU U
n/n €0HO-METONYECKOM JIUTepPaTyphl PK3EMILIADOB/SIEKTD
Y1 patyp oHHbIN agpec DbC

OcHOBHAA JJUTEPATYPA

bab6anos B. B., MacnennunkoB H. A., CtpourenbHas MexaHuka. PacueTHo-

1 rpaduueckue padotsl, Cankr-IlerepOypr: Cankt-IlerepOyprekuii

rocyaapCTBEHHBIN apXUTEKTYpHO-CTpouTenbHbli yHuBepcuteT, DbC ACB,

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

2017

2 |babanos B. B., Ctpoutenpnas mexanuka, M.: Akagemus, 2011 384
MacnennukoB A. M., JlnHaMuKa 1 yCTOWYUBOCTB coopykenuil, M.: IOpaiir,

3 50
2016

4 ba6anos B. B., CtpoutenbHast MeXaHUKa JJIs apXUTEKTOPOB, MOCKBa: https://urait.ru/bcode/
IOpaiir, 2023 511533

JlomoJHUTENbLHAA JJUTEPATYPA




yausepcutet, 9bC ACB, 2017

Jlykamesuy A. A., Teopust pacueta rutacTuH u oo6onouek, Cankr-IlerepOypr:
1 |Cankr-IlerepOyprckuii rocyaapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN

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

yaupepcutet, 9bC ACB, 2017

Jlykamesuy A. A., Teopust pacueta ruracTuH u o6osnouek, Cankr-IlerepOypr:
1 |Cankr-IlerepOyprckuii rocyaapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIN

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

2 |KobGenes E. A., MacnennunkoB H. A., Ctpourensnas mexanuka, CII6., 2018 20

OOyuaromuecs U3 ynciia uHBaIHI0B U Ul ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX

3JI0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «MIHTEpHET»

DIIEKTPOHHBIN ajpec pecypca

"Teopernueckas noaroropka CTpouTesbHAs MEXaHUKA':
9JIEKTPOHHBIN Kypc B cucteme Moodle

https://moodle.spbgasu.ru/
course/view.php?id =4539

"Teopernueckas noaroropka CTpouTesibHas MEXaHUKA, 4acThb 3
(s CY3C)": anexTponHbIi Kype B cucteme Moodle

https://moodle.spbgasu.ru/
course/view.php?id=3044

8.3. IlepeueHnb coBpeMEHHBIX MPOPECCUOHAIBHBIX 0a3 JAaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

ObpazoBarenbuble nHTEpHET-pecypchl CIIOIACY

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

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

Hayunas snexTpoHHast
oubauoreka eLIBRARY.RU

EnuHbIi 51eKTPOHHBIN pecypc yueOHO-METOIUYECKOMN TUTEPaTyPHhI
CIIGI'ACY

www.spbgasu.ru

DJIEKTPOHHO-O0MOIMoTeuHas cucteMa u3narenbersa 'IPRsmart”

http://www.iprbookshop.ru/

DnektponHas 6ubnuorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTPOHHO-O0MOIMoTeuHas cucteMa n3aarenbcersa "FOPAUT"

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

DJIEKTPOHHO-OMOIMOTEeYHAsl cucTeMa n3narenbcera "Jlanp"

https://e.lanbook.com/

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMbIX NPU OCYILIECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o AUCLHUILIMHE, BKII0Yas IIepeueHb JIMIEH3UOHHOTO U CBOOOJHO pacpOCTPAHIEMOTO

MIPOTrpaMMHOTO 00ecTieueHus

HaunmenoBauue

Crioco6 pacrpocTpaHeHUs
(JIMLIEH3MOHHOE WJIM CBOOOIHO
pacpocTpaHseMoe)

Math Cad Bepcus 15

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

Scad Office Bepcust 21

SCAD Office norosop Nel13 ot
13.03.2015 ¢ OOO
"ABTomatuzanus [IpoeKkTHBIX
pabot". Jlunensus 6eccpounas




8.5. MarepuanbHO-TeXHUYECKOE 00eCIIedeHnEe UCITUTUTNHBI
Cenenust 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUN W TOMEIICHUH JII CAMOCTOSITEIbBHOW PaOOTHI

HaumeHnoBanue yaeOHBIX ayJUTOPHUI U
MIOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

OcHaieHHOCTh 000PYAOBaHUEM U TEXHUYECKUMU
cpeacTBaMu 00y4YeHuUs

59. Y4eOHble ayTUTOPHUH JIJIs1 TPOBEICHHS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

VYyeOHas ayIUTOPHS IS IPOBEACHUS ITPAKTUYCCKUX
3aHSITHIA, KYpPCOBOTO MPOCKTHUPOBAHUS (BBITOJTHEHUS
KYPCOBBIX paboT), TPYIIIOBBIX U HHAWBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS U
MMPOMEKYTOYHON aTTECTAIUHA — KOMILJIEKT
MYJIbTUMEAUHHOTO 000pyA0oBaHUs (TIEPCOHATBHBIN
KOMITBIOTEP, MYJIBTUMEIUHHBIN TIPOEKTOP, SKPaH,
ayJIMOCUCTEMA), T0CKa, KOMIUIEKT yueOHOU Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CII6IACY,
BbIXOJ B IHTEpHET.

59. YueOHbIe ayIUTOPHH JIJISL IIPOBCIACHUS
JICKLIMOHHBIX 3aHATUI

YueOHas ayIuTOpHS IJIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO TUITA, KOMILIEKT MYJIbTUMEIUHHOTO
obopynoBaHus (IEPCOHABHBIA KOMITBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP, SKPaH, ayTHOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT yu4eOHOH Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CIT6I'ACY,
BbIX0J1 B VIHTEpHET.

59. IlomereHust 1J1s1 CaMOCTOSITEIIBHOW PabOThI

[Tomerenue a1 CaMOCTOSTEILHOM paObOTHhI
(unTanbHBIN 321 OnOIMoTeKH, aya. 217): I1IK-23 mT., B
T.9. 1 mrr.- IIK mst mun ¢ OB3 (cucteMHbli 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOKIIOUYCHHEM K
cet «MHTepHET» U 00eCIeYeHHeM J0CTyIa B
3NEKTPOHHYIO0 HH()OPMALIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIOBI'ACY.




59. MexxkadenpanpHas 1adbopaTopus:
Ceknus A

2-s1 Kpacnoapmetickas yi. n1.4

Aya. Ne 40, Ne 15, Ne 226

IM'mopaBnuueckas mammna 30tc; McnibitaTensHas
mamuHa 140tc; [Ipecc runpaBauueckuii 50tc;
Mamuna ucneitarensas S0tc; [pecc
ruapaBinnueckuii S00Tc; YHUBEpcalibHask HAMOJbHAS
UCIBITaTeNbHAS SJICKTPOMEXaHUYECKas MaIIMHa J10
100 kH; YHuBepcanbHas HaCTOJIbHAs UCIbITATEIbHAS
aJeKTpoMexaHudeckas Mamusa a0 10 xH;
YHuBepcanbpHasi HaCTOJIbHAs UCTIBITATEIbHAS
aJeKTpoMexaHndeckas MamurHa 10 SOxkH;
YHuBepcanpHas 3JIeKTpOMEXaHNYeCcKast
ucneiTarenbHas wmamuHa 600kH; Cepso-
ruApaBiInyeckas ucnbitareabas cucrema UTM Ha
100xH; CepBoruapaBinuueckasi BBICOKOYaCTOTHAs
ucneITarenbHas cucremMa MaKron na 25kH;
CepBorupaBnuyeckas UCTIBITATEIbHAS CHCTEMA -
Magnum - 2000xH; A1220 MONOLITH
yIABTPa3BYKOBOM JeEKTOCKOI JJIsl KOHTPOJISl OETOHA,
JleTeKkTop cTep KHEW apMaTyphl U OIpeieieHne
TOJIIIMHBI 3aITUTHOTO CJI0s1; MOJOTOK JUIS UCIIBITAHUN
6erona SilverSchmidt PC; IIpuGop miist onpeneaeHus
MIPOYHOCTU MaTepuanoB MeTogoM oTpeiBa [10C
50MTI'4.Y; Teepaomep Equotip 3; YibTpasBykoBoii
npubop Pundit Lab; TDS-150 - Kommiekc
n3mepuTtenbHblid 40-kananbhbIl; TDS-530-30 -
Kommitekc nameputenbHbiii 30-kanaabHbIN; HoyTOyK
ASUS X450LB-WXO0; ITopTaTuBHBIH MHOTOOCHOBHOM
ONTHUKO-YMHUCCHOHHBINH aHATU3ATOP XUMUYECKOTO
cocraBa MeTayuioB u crutaBoB PMI-MASTER UVR
Pro; IlopTaTuBHBIN peHTIeHO-(ITyOpECeHTHBIN
CHEKTPOMETP ISl aHAIM3a METAJUIOB C

BO3MOJKHOCTBIO OTpeACIICHUs "IeTKUX 3J1eMeHTOB" X-
MET 8000 Expert

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