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

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

BO3JICUCTBUIX.

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

MMOJIYYCHHBIX PC3YJIbTATOB.

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

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUUA

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

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

OIIK-1.2 IIpeacraBnser
0a30BbIE IS
npodecCuOHAIBHON chephl
buznuecKkue nporeccs
(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 obpactu 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» b1.0.16.04 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

VYK-1.5, YK-1.6, OIIK-1.2, OIIK-
1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7,
OIlK-1.8, OIIK-11.4

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

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

6 |KommbrotrepHas rpaduka

OIIK-2.2, OIIK-4.6, OIIK-6.6

7 | dusuka

VK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.3

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 |HenuHelinble 3a1a4u CTPOUTEIbHON MEXAHUKHU IIK-1.6, IIK-1.8




Teopus pacueTa Ha JUHAMUYECKUE U CEHCMHUYECKHE
BO3JEHCTBUS

I1K-1.6, T1K-1.8

3 | ObcnenoBanue, HCIIBITAHKE 3aHUN U COOPYKEHUN

OIIK-3.10, OIIK-3.12, OIIK-4.6,
OIIK-6.6, OIIK-6.9, OIIK-6.11

4 | HayuHo-uccnenoBareiabckas paboTa I1K-3.1, I1K-3.2, T1K-3.3

5 |T'eomexanuka IIK-1.1, IIK-1.2

4. O0beMm AUCHHUIIIIMHBI (MO}Iy.TIﬂ) B 3Qa9Y€THbBIX ¢/IMHUIAX C YKa3aHUEM KOJIHYECTBA AaKAACMHUYECCKHUX
YaCo0B, BbI/ICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcsl C mpemnoagaBaTejieM (l'lO BHJ1aM y‘leﬁHLIX

3aHATHH) M HA CAMOCTOSAITEJIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
W3 Hux yackl Ha
Bun yuebHoii paboTbl E;fgg MIPAKTHYECKYIO 5 6 7
TMOATOTOBKY

KoHTakTHas padora 224 64 80 80
Jlexmonnsie 3ansatus (JIek) 96 0 32 32 32
Jlaboparopusie 3aHsaTHs (J1ab) 4 0 2 2
ITpaxTuueckue 3anstus (I1p) 124 0 30 46 48
Hnasi KOHTaKTHas pa6oTa, B TOM YHCJIE: 4,75 1,05 1,85 1,85
KOHCYJIbTAIIUHU TI0 KYpCOBOU paboTe (MPOeKTy), 9 0.4 0.8 0.8

KOHTpOJIbHBIM pabotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTAlMIO (Clava 3a4era,
3a4yeTa ¢ OLICHKOM; 3aliTa KypCOBOM PabOThI 2 0,4 0,8 0,8
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))

KOHTaKTHasd paGOTa Ha aTTeCTalluIo B CCCCHUIO

0,75 0,25 0,25 0,25
(KOHCYNBTALUS IEPE SK3aMEHOM M cAada
Yacbl HA KOHTPOJIb 62,25 8,75 26,75 26,75
CamocTositesibHast pabora (CP) 213 70,2 71,4 71,4
O061masi Tpya0eMKOCTh TUCHUTIIMHBI (MOTYJINA)
Yyacel: 504 144 180 180
3aYeTHbIe eIMHUIBI: 14 4 5 5

5. Copepixkanme IMCHUIIHHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHU4YeCKUX YaCOB U BH/I0B YU4eOHBIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIIS)

KonrakTtHas pabdora (1o yuyeOHbIM

3aHATHAM), Jac. Kon
WHAUKATOD
= a
Q| Jexuuu I13 JIP Bcero,
Ne Pasnens! AUCHUTUTHHE] g CP qac, | AOCTIKEHH
Q .
@) U3 HAX W3 HUX U3 HUX a
Ha Ha Ha KOMIICTCHI]
MpaKTH- TIpaKTH- TIpaKTH-
BCETO 4eCKyIO BCETO 4eCKyIO BCETO 4eCKyI0 nun
MOJTO0- TOTOo- TOTOo-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Pacuer ctarnuecku
OTIPEIETTUMBIX CTEPKHEBBIX
CHUCTEM Ha HEMOABUKHYIO
HarpysKy
PacueTHpIe cXeMBI OIIK-1.2,
1.1. | coopyxeHuit, ux 51 2 2 OIIK-3.1,
KHHEMaTHYEeCKUM aHaJIn3 OIlK-11.1




OIIK-1.2,

OIIK-1.3,
OIIK-1.5,
12, MHoronpoJieTHbI€ IIAPHUPHO- 9 15 OITK-3.1,
KOHCOJIbHBIE OaJIKU OIIK-
6.11,
OIlK-11.1
OIIK-1.2,
MHOroAMCKOBBIC pacueTHbIC OIIK-1.3,
cxeMbl. TpexiapHUpHbIE pamMbl OIIK-1.5,
13 1 apku. Pambl ¢ 3aMKHYTBIM 9 21 OlIK-3.1,
KOHTYpPOM OITK-
6.11,
OIlK-11.1
OIlK-1.2,
OIIK-1.3,
CraTuyecku onpeneumbie OINK-1.5,
1.4. I10CKHE (hepMbl 12 20 | OIIK-3.1,
OIIK-
6.11,
OIlK-11.1
2. |2 paznmen. Pacuer cratuuecku
OTIPEICITUMBIX CTEPKHEBBIX
CUCTEM Ha TIOJIBHYKHYIO
Harpy3Ky
Jluany BIUASHUS peakiyii 1 OITK-1.2,
21 iHyTpeHHI/Ix YCHITUH B 4 12 | onk-1.3
POCTBIX U MHOTOIIPOJIETHBIX OIK-1.5
Oasikax
Omnpenenenue peakiuii u OIlK-1.2,
2.2. | BHYTPEHHHX YCHIIUH 110 8 12 | OIIK-3.1,
JIMHUSIM BIIMSTHUS OIIK-6.11
JIvHUM BIUSHUSA YyCUIUH B
2.3. |apkax, paMax | MPOCTHIX 4 8 OIlK-1.2
bepmax
3. |3 pasnen. Onpenenenue
MepeMEeIeHII B CTaTUYECKU
OTIPEETUMBIX CTEPKHEBBIX
CUCTeMax
OCHOBHBIE NPUHIIMIIBI U OIlK-1.2,
31, |Teopembl CTPOUTEITHLHOU 4 10 OIIK-1.3,
" | mexanuku. ®opmyna OIIK-1.4,
Maxkcsemia-Mopa OIIK-1.5
Onpenenenne nepemMenieHuil B
3. |APHMPHO-KOHCOMIBHBIX Oayikax 16 26 OIlK-1.2,
"' |m mmockux pamax oT CHIIOBOM OIlK-6.11

Harpy3ku




Ornpezenenue nepeMenieHu oT

OIIK-1.2,

OIIK-1.4
3.3. | TeMIiepaTypHOIO BO3JICHCTBUS 4,2 8,2 1E
1 OT OCaJKH OIOp OINK-1.5,
OIIK-6.11
4. |4 paznen. nas koHTakTHas
pabota
4.1. | Inas xoHTaKTHas paboTa 0,8 | OIIK-1.2
5. |5 pasznmen. KonTpomas
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
5.1. | 3auer ¢ oneHKoOM 9 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
6. |6 pasmen. Pacuer craruuecku
HEOIPEICIUMBIX CTEPKHEBBIX
CHCTEM METOOM CHJI
OIIK-1.2,
OIIK-1.3,
CraTuyecku HeonpeaeaIuMble OIIK-1.5,
6.1. | cucreMmsl, X cBOWCTBA U 2 4 OIIK-3.1,
0COOEHHOCTHU OIIK-
11.3,
OIIK-11.6
Pacuer cratudecku 835:1;’
6.2, |HEOTPEACTMMBIX PaM METOZIOM 174| 314 OHK-l '
"™ | cuit Ha AelicTBHE CHUIIOBOM ' ’ 111
Harpysiu OIK-11.3
OIIK-1.2,
Pacuer pam meronom cun Ha 8g§jg’
6.3. | TemmepaTypHOE BO3JEHCTBUE 10 18 OHK-. '
0CaJIKy OIop 111,
OIIK-11.3
OIIK-1.2,
PacueTt cratnuecku OIIK-1.8,
6.4, | HEOTPENETUMBIX bepm u 9 6 OIIK-3.1,
"' | mpocTpaHCTBEHHBIX pam OIIK-
METOJIOM CHII 11.1,
OIIK-11.3
7.

7 pa3nen. PacueT cTepKHEBBIX
CHCTEM METOJIOM TIepEMEIICHHI
B KaHOHUYECKOH (hopme




Merona nepeMeneHuii B

OIIK-1.2,

7.1. N 2 4 OIIK-1.5,
KaHOHHMYECKOU popme OIK-11.6
Pacuet pam metogom OI1IK-1.2,

7.2. | mepeMeleHnii Ha IeHCTBHE 12 16 34 OIIK-1.5,
CHJIOBOM Harpy3Ku OIlK-11.1

OIIK-1.2,
Pacuet pam metogom OI1IK-1.4,

73 nepeMenieHni Ha § 4 4 10 OIIK-1.5,
TeMIepaTypHOE BO3JICUCTBUE U OIIK-
0CaJIKy OIop 11.1,

OIIK-11.6

74 PacueT npocTpaHCTBEHHBIX paM 9 5 6 OIIK-1.2,

" |meTromom nepemenieHui OIIK-11.1
8. |8 pasnmen. Matpuunbie hOpMbI

pacuera CTep)KHEBBIX CHCTEM B

NepPEeMEeIICHHSIX

Meton nepemenienuii B OINK-1.2,

8.1, AL Tepetent 4 8 | 16 |OMNK-3.1,
MaTpu4HOU (hopme OIK-11.6

OIIK-1.2,
OCHOBBI pacueTa CTEPKHEBBIX OIIK-3.1,
8.2. | cucteM METOAOM KOHEYHBIX 2 6 12 OIIK-
3JIEMEHTOB 11.1,
OIIK-11.6
9. |9 paznmen. CmemanHbIi METO
pacueTa CTaTU4eCcKu
HEOTPEACTUMBIX paM
OIIK-1.2,
CwmenanHblii METO/ pacyeTa OIIK-1.5,

9.1. | cTaTH4eCcKH HEOTPEICTUMBIX 4 4 10 OIIK-

pam 11.1,
OIIK-11.6

10. |10 pa3znen. IHas kOHTaKTHast
pabora

10.1 | Muas xonTakTHAS pabota 1,6 OIIK-1.2

11. |11 pa3znen. Koutpoas

OIlK-1.2,

OIIK-1.4,

OIIK-1.5,

11.1. | Ok3amen 27 OIIK-3.1,
OIlIK-
11.1,

OIIK-11.6




12.

12 pazaen. OCHOBBI AUHAMHUKH
COOPYKEHHI

OCHOBHEBIE IOHATHSA U

ONpeAeICHUs] TUHAMUKHI OlIK-1.2,

12.1 | coopyxenuii. CBOOOIHBIE U OINK-1.4,
BBIHY’KJICHHBIE KOJICOaHMS 4 12 OINK-1.5,
CHCTEM C OJTHOM CTEIICHBIO OlIK-3.1,

OIIK-11.6
CBOOOIBI

OIIK-1.2,

OIIK-1.4,
CBoOOIHBIC U BBIHYK/ICHHBIC

12.2 | konebaHusA CUCTEM C OIIK-1.5,
HECKOJIbKMMMU CTCIEHAMU 14 26 OlIK-3.1,
CBOOOIBI OIIK-

11.1,
OIIK-11.6
OIIK-1.2,
[TpubnmxeHHbIC METOIbI

12.3 | perieHus 3a/1a4 TMHAMUKH. OIIK-1.4,
Mepsl 3aIUTEI OT 2 8 OINK-1.5,
TUHAMHYECKUX BO3ACHCTBUI OIIK-3.1,

OIIK-11.6
13. |13 pazaen. OcHOBBI
YCTOMYUBOCTU COOPYKEHUN
OIIK-1.2,
OIIK-1.4,
OIIK-3.1,
OIIK-11.6
. OIIK-1.2,
Y CTONYMBOCTH LIEHTPAIBHO-

13.2 . OIIK-
CXKATBIX MPIMOIUHEUHBIX 441 104 111
CTEpKHEH OK-11.6

133 JlnHaMHYeCKUN 1 OIIK-1.2,

" [ sHepreTnueckuit MeTO b 11 18 OIIK-1.4,
pacuera Ha yCTOWYUBOCTD OIIK-1.5
14. | 14 paznen. OCHOBHBIE IOHATHS
TEOPHUH M3ruoda IIaCTHH,
METO/bI UX pacyeTa
OO01Me TOMOKEHHS. OIIK-1.2,

14.1 OIIK-1.4,
Pa3pemaromue ypaBHeHus 2 6
A3ruda TOHKUX IUIACTHH OIIK-1.5,

OIIK-3.1

OIIK-1.2,

ITocTaHOBKM ¥ METOIBI OIK-1.4,

14.2 pEIIeHHS 3a1a4 u3ruoda 8 20 OINK-1.5,
OIIK-
IUIACTHH 111

OIIK-11.6




14.3 [ Pacuet it METOIOM 7 4 4 8 16 OIlK-1.2,
KOHEYHBIX 3JIEMEHTOB OIlK-11.1
15. |15 pazaen. OCHOBHbIE TOHATHS
TEOpHH 000JIOUEK, MOACITH U
METOJIbI HX pacyueTa
OIIK-1.2
15.1 [ O61iue nonaoxKeHus 0 pacyeTe ’
TOHIIL:I/IX 000JI04EK b |2 2 4 OIIK-1.4,
OIlK-3.1
Pacder TOHKMX MOJIOTHX
15.2 [ o6omouek. O0IIKE CBEAEHUS O OIIK-1.2,
YUCJICHHBIX METO/IaX pacuera [N 2 4 ! OTIK-1.5,
OIIK-11.6
o0oJ104eK
15.3 [[TIpumeHeHne MeToJa KOHEUHBIX OIIK-1.2,
711 6 8 15
AJIEMEHTOB K pacyeTy 000JI04eK OIlK-11.1
16. | 16 pa3nen. Mnasg koHTakTHas
pabora
OIIK-1.2,
OIIK-1.4,
16.1 OIIK-1.5,
WNHuas xoHTakTHAs paboTa 7 1,6 OI1K-3.1,
OIIK-
11.1,
OIIK-11.6
17. |17 paznen. KonTpoias
OIIK-1.2,
OIIK-1.4,
171 OIIK-1.5,
ODK3aMeH 7 27 OIlK-3.1,
OIIK-
11.1,
OIIK-11.6
5.1. Jlexuumn
Ne | HaumenoBanue paszzaena .
. HaumeHnoBanue 1 kpaTKoe coep KaHue JeKIUi
pas3n Y TEMBI JICKITUI
BBonHas neknus. PacyeTHble cXeMbI COOPYKEHUN U UX KHHEMATHYECKUI
aHaJm3
O6m1as napopmarms o kypey. [IpeamMer u 3aa4u CTpOUTEITHLHON
MexaHuKu. OCHOBHBIC TTOHSTHSI M IPHHIIAIIEL. PacueTHas cxema
PacueTHEIC CXEMBI | coopyskennst 1 ee d1eMeHTEL TpeGOBaHMs K PACYCTHOM CXEME M KPUTCPHH
1 COOPYHCHUH, HX BBIOOpa. CBA3K M y3JIbl PACYETHBIX CXEM. BU/IBI HATPY30K ¥ BO3IEHCTBHIA.
KHHEMATHICCKIH Knaccudukanys pacdeTHbIX cxeM. KMHeMaTHUeCcKuii aHain3 pacueTHBIX
aHAIIA3 cxem. Ctenens cBo6OAEI cucTeMbl. He0OX0AMMOE M TOCTATOYHOE YCIOBHE
reOMETPUYECKON Hen3MeHsseMocTH. [IpaBuna reometpuaecku
HEM3MEHSIEMOTO COCTUHEHUS JUCKOB MEKIY COOOH M ¢ OCHOBAaHHEM.
MrHOBEHHO H3MEHSIEMbIC CUCTEMEI.
MHoromnpoJieTHbIE IIAPHUPHO-KOHCOTIbHBIC OATKH
MHorompoeTHbIe Oo6mue ceenenus. Kunematnueckuii ananu3. [loctpoeHue mosTaxkHoi
2 | WAPHUPHO-KOHCOMBHBIE | oy oy Omnpenenenne OMOPHBIX peaKlUid, BHYTPEHHUX CHII U TIOCTPOCHUE
Oanku SMI0p.




MHOTroaucKOBELIE
pacyeTHBIC CXEMBI.

OHOAMCKOBBIE 1 MHOTOJIUCKOBBIE PACUETHBIE CXEMBI. TpexIapHUpHbIE
pacueTHble CXeMbl. PaMbl ¢ 3aMKHYTBIM KOHTYPOM

OIHOIUCKOBBIC U ABYXIUCKOBBIE O€3paCIIOPHBIC PACUETHBIE CXEMBI.
TpeximapHupHbIe (pacopHbIe) pacueTHbIE cXeMbl. Ompeeenne peakiui
B TPEXILIAPHUPHBIX paMax MPHU IPOU3BOJIBHBIX HArpy3Ke U PaCIOIOKECHUU

3 | TpexwapHUPHBIC PAMBI | ooy KiraccbuKAIMS M OCHOBHBIE HIeMEHTH apok. [IOpsIoK
u apky. Pambl ¢ ONPEAEIICHUS PEAKUUNA U YCUIIMWA B CEYEHUAX TPEXIIAPHUPHOM apKH.
SaMKHYTBIM KOHTYPOM [ TTongTHe 0 palnoHaIbHOM OYEPTaHUM OCH apKH. PaMbl ¢ 3aMKHYTBHIM
KOHTYpoM. CIIOCOOBI paCKPBITHS 3aMKHYTOT'O KOHTYpa U OIPEICIICHIE
peakiuii BO BHyTPEHHUX CBS3SIX.
Crarudecku ornpenearumblie Tiockue ¢pepmbl. CriocoOb! onpeaeneHus
YCHIIHMH B CTepKHAX (hepM. I'paduueckuii criocod onpeacieHHs YCUIUH.
[lInpeHrenbHbIC PEPMBL.
Crarnyecku [Tnockue pepmbl. O6pazoBanue hepM U YCIOBHE HX T€OMETPHUECKOH
4 | OmpeNeNMMBIC MIOCKHE | yoysyengemoctu. Knaccudurarms GepM. AHATHTHIECKOE ONpeIeeH e
(bepmer ycuIHil B cTepxkHIX epM. CI1oco6 BRIPE3aHHs y3/I0B U CIIOCOO CKBO3ZHBIX
ceyenuil. ['paduueckunii criocod onpenenenus ycuinuii. OCoOOeHHOCTH
pacdera IIMPEHTeIbHBIX U MPOCTPAHCTBECHHBIX (epM.
JluHuy BIUSHUS peaKIWii ¥ BHYTPEHHUX YCUIIUH B MPOCTHIX OaJiKax.
JIMHUY BIUSHUS JIuHuY BIWSHUS B IIIAPHUPHO-KOHCOJIBHBIX OaKax
peaxiuii 1 BuyTpennux | [IOHATHE O JMHUK BIUAHUS. JIMHUM BIMSHUA PEAKUUI U yCHIIMiA B Oaike
5 YCHIIHIA B IIPOCTHIX | HA IBYX OIOpPax M B KOHCOJIBHOM Oaike. IIpHHIUMIIBI IOCTPOCHHS JIMHUH
MHOTOIPOJIETHBIX BIIMSIHUSL B IIIAPHUPHO-KOHCOJIBHBIX Oankax. [lepenavya TMHUM BIUSHHS 110
6anKax MOATaXKHOU cxeme. KnHeMaTtnueckuii crmocod mocTpoCHUS JIMHHUM
BIUSIHUA. JIMHUM BIUSHMS B TpEXIIaPHUPHBIX CUCTEMAX.
Ornpezenienne peakiii 1 BHyTPEHHUX YCUIIMN 110 JIMHUSIM BIUSTHUS OT
HETIOJIBUKHON M IOJABUKHOW HArpy3KU
Omnpezenenne peaKiuit OnpeneneHne peakuii ¥ YCHIMN OT HEMOABMIYKHON HArpy3KH C TTIOMOIIIBIO
6 Y BHYTPEHHUX yCUITHiA nuHui BusHus. OnpeeneHne peakiui U yCUIui OT CUCTEMBI
IO JIMHUSM BIUSHUS | TOJABMIKHBIX TPY30B M0 JIHHUSAM BIusHUS. ONpeeieHre MOT0KEHUS
KPUTHYECKOTO I'Py3a HaJl BEpIINHOM JInHuK BiusiHus. [loHstre 06
00BEMITIONINX AITIOpaXx.
Jlunuu BIUSHUS YCUIIUH B TPEXIIAPHUPHBIX apKaX, paMax U MIOCKUX
JIvHuy BusHUA younuii | pepmax
7 B apKax, pamax u OcobenHocTH MMOCTPOCHUA JIMHUM BIUSHUS B (bepMax. JImHUY BIUSHUS
MPOCTBIX (bepMaX npu y3J'IOBOI>i nepeaadyc HarpysKu. BerBu nuHun BIusSHUS B (1)epMe.
[TocTpoeHne MMHUIA BIUSHUS YCUINHM B CTEP)KHAX IMPOCTBIX QEepM.
OCHOBHBIE TPUHIIUIIBI U TEOPEMBI CTPOUTEBLHON MeXaHuKu. Dopmyia
Makcemna-Mopa. Onpenenenue nepeMeneHnid 0T CUIIOBOM Harpy3Ku
OcHoBHbIE MPAHIUNEI 11 O6mme nonosxkenus. OCHOBHBIE IPUHITUIIBI CTPOUTETHLHON MEXAHUKH.
g | TCOPEMBI CTPOUTCIBLHON | paGora pHemmux cuit. [ToTeHuManbHas sHeprus aedopmanun. OCHOBHBIE
Mexamukn. Gopmyia TEOPEMBI CTPOUTENIFHON MexaHuku. @opmyna Makcsenna-Mopa u ee BUJI
Makxcseuta-Mopa JUTSL pa3JIMYHbBIX PACYETHBIX CXeM. EIMHUYHOE U TPy30BO€ COCTOSIHUSI.
CriocoObI IepeMHOXKEHHUS JITIOP.
Onpenenenne JMHEHHBIX U YTIIOBBIX MEPEMEIIEHUN B IIIApHUPHO-
Onpez[eneHI/Ee KOHCOJIBHBIX OaJIKaxX M IJIOCKUX paMax OT CHJIOBOM Harpy3kH
TICpEMCILICHHH B OrnpeneneHue IMHEHHBIX U YTIOBBIX MEPEMEIIEHNUM, BEI3BAHHBIX CUIIOBOM
g | WAPHHUPHO-KOHCOMBHBIX | yaryvskoit. BeraucieHne nHTerpanos Makcemna-Mopa ¢ TIOMOIIBIO
Gankax 1 TIOCKHX "mepemHoxxenus" amop. [Ipasuno Bepemaruna, popmyna Cumricona,
pamax oT CHI0BOH dopmyna tpanenmii. [locrpoenue uzorayroit ocu LIIKB. [Toctpoenue
Harpysku nehOpMUPOBAHHOMN CXEMBI PaMBbI.
Onpeenienne Ornpenenenne nepeMenieHnid 0T TEMIEPATyPHOTO BO3ACHCTBUS U OT
10 HiepeMELIEHHIH OT OCaJIKu OIIop

TEMIIEPATYPHOTO

Ornpezenenne nepeMenieHnid OT TETIOBOTO BO3ICHCTBHS (M3MEHECHUE




BO3JICUCTBHUSA U OT
OCaJIKH OTIOp

teMriepatypsbl). OnpeneneHue nepeMeIieHnii, BbI3BaHHBIX HEPABHOMEPHOM
OCAJKOW OIOP U HETOYHOCTBIO U3rOTOBJIEHUS DJIEMEHTOB.

Crarudecku Crartnuecku HeonpeaenuMble CUCTEMBI, MX cBoWcTBa. Med Metona cui
13 HeonpeIeuMbIe CBolicTBa CTaTUYECKHU HEOMNpeaeIuMbIX cucteM. CTerneHb CTaTUYeCKOM
CUCTEMBI, UX CBOMCTBA U HCOHpe,I[eJ'IéHHOCTI/I. I/I,Heﬂ METOHda CUll. OcHoBHas cucTeMa U
0COGEHHOCTH KAaHOHMYECKHE YPAaBHEHUsSI METOJA CHUII.
Pacuer ctaTuyecku HeonpeaeTuMbIX INIOCKUX PaM METOJIOM CHJI Ha
JIEUCTBUE CUIJIOBOW HArPy3KHU
Pacuer cTaTuMeCk! | Kaponyyeckue ypaBHEHNs METOIa CHJT TIPH PACUETe HA CHIIOBYIO
HEONPEACIMMBIX PaM | yarpysky. Onpenenenne Ko3GGUIAEHTOB 1 CBOOOIHBIX WieHOB. [Topsamnok
14 MCTOAOM CHILHA | hacyera METONOM CHIL. YdeT CHMMETPHUH TIPH pacuyeTe METOI0M CHIL
ACHUCTBHE CHIIOBOU Ornpenenienns MepeMeIeHU B CTATUYECKH HEOIIPEICIIMMBIX CHCTEMax ¢
Harpysku MCIIOJIb30BAHUEM CTAaTUYECKH OIPEACIIMMONA OCHOBHOM CHUCTEMBI METO/1a
CHIIL.
Pacuer pam mMeTo10M CUIJT Ha TeMIIEpaTypHOE BO3ICUCTBUE U OCAKY OMOP
Pacuer pamM METONOM | )¢oGenmoct pacuera CTATHYECKH HEOTPEIETHMBIX CHCTEM METOIOM CHIT
15 | CHIHA TCMICPATYPHOC |y, remmeparypHOE Bo3zaeiicTBHe. ONpeeen e CBOOOIHBIX WICHOB
BOSACHUCTBUC U OCANKY | yaponnueckux ypaBHeHMA. OCOGEHHOCTH pacdeTa METOIOM CHII Ha
omop HEPaBHOMEPHYIO OCAJKy OTMOpP U HA HETOYHOCTh U3TOTOBJICHUS.
Pacuer cratudecku HeonpeaeMMbIX (hepM U MPOCTPAHCTBEHHBIX pam
Pacuer cratnuecku METOAOM CHUJI
16 |HeonpenemmbIx depwm u | CTENICHb CTATHYECKON HEOIPEACTUMOCTH (dhepM U IPOCTPAHCTBEHHBIX
MPOCTPAHCTBCHHBIX paM pam. BI)I60p OCHOBHOI CUCTEMBI M COCTABIICHHE KAHOHHMYCCKHX
METOIOM CHJI ypaBHeHU. OCOOEHHOCTH pacueTa pepM U MPOCTPAaHCTBEHHBIX paM
METOJ/IOM CHJI.
Meron nepemMenieHuii B KaHOHUYECKoi popme. OCHOBHAs CUCTEMA U
KaHOHMYECKHE YPaBHEHHUS METOJa NIEPEMEIICHUM
CreneHb KHHEMAaTUYECKOW HeonpeaenuMocTu. OnpeneneHne yCHIni 1mno
. |usBectHBIM nepemMenienusM. nes merona nepemenienuil. OCHOBHasI
17 Metox TICPEMCILICHIN B | cpyeTema M KaHOHHYECKHE YPABHEHUS METO/IA TIEPEMEIIEHHUIA,
KaHOHHECKOH opme Omnpenenennst K03(h(PUINEHTOB U CBOOOIHBIX UIECHOB.
[TocnenoBarenbHOCTh pacueTa METO/10M nepeMerniennii. CpaBHeHue
METOJ/IOB CUJI U TiepemerieHuii. [IpenmyriecTBa 1 HEJOCTaTKH METO/1a
IIepEMEIICHU .
Pacuer pam MeTo10M nEpeMEIICHN HAa IEHCTBUE CUJIOBOM HArpy3KH.
VYrpouienus npu pacyeTe paM METOJIO0M MepeMeIeHUH.
Pacuer pam Metogom | [I0psiiok pacuera pam MeTogoM nepemenieHnii. OCHOBHas crcTemMa
18 TIepeMeIeHnil Ha METO/1a TepeMeIeHnH Il pacdyeTa MIockoi pambl. CocTaBiIeHHE
JIEHCTBUE CHIIOBOM CHCTEMBbI KaHOHWYECKUX ypaBHeHUH. OnpeneneHue ko3 OUIMEHTOB U
Harpy3KH CcBOOOTHBIX WieHOB. [locTpoeHue 3mIop yCHINii B 3aJIaHHON CHCTEME.
IIpoBepku pemenusd. Mcnoib30BaHME CHMMETPUU B METOIE
nepemenieHui. [Ipumepsl pacyera paMm METOJOM MEPEMEIICHU M.
Pacder pam MeTo10M nepeMENIEHNU HA TEMITIEPATYPHOE BO3/ICHCTBHUE U
Pacuer pam metogom | OCaAKy OIOP
TnepeMenieHuii Ha Pacder miockux pam METO0M NEPEMEIICHUN Ha TEMIIEPATYPHOE
19 TeMITepaTypHOEe BO3/IeHicTBHE. Pacuer mIoCKuX paM METOJOM MEPEMEIEHN Ha JENCTBUE
BO3JICHCTBHE U OCAJIKY HepaBHOMEPHOU ocaaku onop. OCOOEHHOCTH KAHOHMYECKUX YpaBHEHUHN U
orop MOCTPOEHUS AP U3TUOAIOIINX MOMEHTOB B OCHOBHOM U 33JIaHHOMN
CHUCTEMax.
OcobeHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM METOJIOM MEpeMEIICHH.
Pacuer Pacuer pam MeTOI0OM NEpEMEIIEHNI ¢ yIE€TOM CUMMETpHUH. [ pynnupoBka
20 | mpoCTpaHCTBEHHBIX pamM

METOJIOM TTepeMEIICHU I

HEN3BECTHBIX U Pa3loKeHHE Harpy3Kku. CTeneHb KHHEMaTH4YECKOM
HEOIPEACIMMOCTH ITPOCTPAHCTBEHHBIX paM. OCHOBHAsI cHCTEMA.




Oco0eHHOCTH OTpeIeNIeH s YCUIINI B OCHOBHOMU U 33JJaHHOMN CHCTEME.

MeTto niepemeleHuid B

Martpuunas ¢popma MeToa nepemerieHnii. [Ipsmon MeTo 1 )KeCTKOCTH
Merton nepemenieHuii B popme mpsiMOTro METO/1a KECTKOCTH. THUIIOBOM
CTEP)KEHb M3rH0aeMOM CTEPKHEBOM CUCTEMBI (IIJIOCKOM paMbl). Martpuria

21 . KECTKOCTH U BEKTOP HArPy3KH JUIsl U3ATUOAEMOTO TUIOCKOTO CTEPIKHSI.
MaTpUHOH (opme Marpuiia HHIEKCOB M COCTaBJICHUE MATPUYHBIX YPAaBHEHUH JIJISI CHCTEMBI
n3rubaeMbIx creprkHei. OOImuMiA anropuT™ pacuera paMm B MaTPUIHOU
dbopwme.
OCHOBHBIE TIOJIOKEHHUS. MaTPHUIIbI )KECTKOCTH CTEPKHEBBIX KOHEUHBIX
aneMeHTOB. OOIINI aITOPUTM CTATHYECKOTO pacueTa METOJA0M KOHEYHBIX
2JIEMEHTOB
OCHOBHBIE TIOJIOKEHUS, BUIBI U (POPMBI, TOCTOMHCTBA U HEIOCTATKU
METO/1a KOHEUHBIX 21eMEeHTOB. KOHEUHbIE 27IEMEHTHI U
anmpokcumMupyrornire GpyHkuuu (GyHkuu Gopmbl). TOUHOCTD,
OcHoBbI pacuera YCTOHYMBOCTb U CXOAUMOCTH pemieHus. CTeneny cBoOObI ISl MIOCKOTO
99 | CTEPKHEBBIX CHCTCM |y npocTpaHcTBEHHOTO 21eMeHTa. MaTpHIb 5KECTKOCTH JUIS CTEPIKHEBBIX
METONOM KOHCIHBIX | 35jeMenTOB ¢ pasHBIMK CTENEHAMH cBO0O0bl. OCHOBHBIE COOTHOMIECHUS IS
SJICMCHTOB KOHEYHOT'O 3JIEMEHTA M3ru0aeMoro crepkHs. GopMuUpoBaHHe II100aNIbHOM
MAaTPUIIBI )KECTKOCTU M BEKTOPA HATPY3KHU JJIsi CTEPIKHEBOW CHCTEMBI.
VYuer 3aaHHbIX TPAaHUYHBIX YCiI0BHi. CrucTeMa pa3penaronmx
ypaBHEHHUH U ee penienne. OnpenaesicHue BHYTPEHHNX YCUIIUHA B
CTepXKHEBOM jieMeHTe. OOINI aIrOPUTM CTATUIECKOTO pacdera METOIOM
KOHEYHBIX JICMECHTOB.
. CMemaHHBIA METOJ] pacyeTa CTAaTHICCKH HEOTPEACITUMBIX CUCTEM.
CMewanHpi METOL | O cpopmbie mOMOKEHUs CMEIIARHOrO MeToa. Viest CMEIIAHHOro METOA.
23 pacietra CTaTHHaCCKH | Ocyoppas cucTeMa M KAHOHHYECKUE YPABHEHUS CMEITAHHOTO METO/Ia.
HCOUPCACTUMBIX PAM | TTohg 10K pacueTa cMEITaHHBIM METOJIOM.
OCHOBHBIC TIOHSATHS U OTIPEICIICHUS TMHAMUKH COOpYXeHui. CBOOOTHBIE
OcCHOBHbIC TIOHATHA U | 1, BBIHYKJIEHHbIE KOJIEOaHNS CHCTEM C OJTHOM CTENEeHbI0 CBOOOIBI
ONPEACTICHIA MMHAMUKH | OchopHble MOHATHSA U MIPEAMET U3YYeHHs JUHAMMKM COOPYKeHH. Buibl
COOPYKCHIH. TUHAMHYECKHUX HArpy3ok. YpaBHeHUs TuHAMUKU. CTeneHn cBOOOIBI Macc
26 Crobonubie 1 cuctembl.CBOOOTHBIEC KOIEOAHUSI CUCTEM C OJTHOM CTEMEHBIO CBOOOIBI.
BBIHYXACHHBIC JuddepennnansHoe ypaBHeHHE CBOOOIHBIX KOJIEOAHUN U €T0 pelIeHHUE.
KOHeGa?H’{ CHCTEM € | OcHOBHBIE XapaKTePHCTHKH CBOOOIHBIX Kolebanuii. OnpeaeneHue
OZTHOM CTENCHBIO KpPYTOBOM 4acTOTHI CBOOOIHBIX HE3ATYXAIOIIUX KoJeOaHuil. 3aTyXaromue
cBo0OBI kosnebanus. JlorapudmMudeckuii TeKpeMeHT 3aTyXaHHUsl.
CB0OOHBIC U BBIHY)K/ICHHBIC KOJICOAHHSI CUCTEM C HECKOJIBKUMHU
CTEMEHSMH CBOOOIbI
Cuctema ypaBHEHH CBOOOAHBIX KOJIEOAHHUI CUCTEMBI C HECKOJIBKUMH
Crobonubie 1 crenensaMu cBo6obl. BekoBoe ypaBHenue. Beraucnenue 9actor u popm
BEIHY)K/ICHHBIC cBOOOAHBIX KoJieOaHui. [ 1aBHbIe (hOPMBI KOJIEOaHUM U X
21 KOMIebaHHs CHCTEM C OpPTOTOHATLHOCTH. M depeHInaIbHbIe YPaBHEHUS BRIHYKICHHBIX
HECKOIBKNMHI Kosie0aHui Npy BUOPALlMOHHON HArpy3Ke M UX peuieHue npu
CTENEHAMH CBOOOMB | yerapopppimixest kKonebanmsx. KaHOHMTECKHe ypaBHERHs /TSl aMIUTHTYT
WHEPIHUOHHBIX cril. OnpeenieHue aMILTUTY] JMHAMAYSCKUX YCHIIAN TTPH
NeNCTBUM BUOPAIIMOHHOM HArpy3KH.
CriocoObl MPUOINKEHHOTO ONPEACTIEHUS YaCTOT CBOOOTHBIX KOJICOAHHIA.
[TpuMeHeHNHEe YHUCIICHHBIX METO/IOB MPH PELICHUU 3a71a4 THHAMHUKH. Mephbl
[TpuOIMKeHHBIE METO/TBI . o
pelmeHs 3814 3AILUTEL OT IMHAMUYECKHX BO3ACHCTBHH.
Paznoxxenne cBOOOAHBIX KONIEOaHNUN HA CHMMETPUYHYIO U
28 AHamiicn. Meper KOCOCHUMMETPHUHYIO (opMbl. OmpeielieHre YacToT TIaBHBIX (HopM

3aMIUTHI OT
JINHAMHUYCCKUX
BO3€MCTBUI

KonebOanuil. Paznoxenne TMHAMHYECKON HArpy3Ku. DHEpreTHUECKUn
croco0 omnpeaesieH s MepBoi YaCTOThI CBOOOTHBIX KOJIeOaHHI CUCTEMBI C
pactipeneneHHbIMU MaccaMu. Crioco0 npuBeneHHbIX Macc. Bpennoe




BO3,Z[€I>'ICTBI/IG BI/I6paI_II/II/I H MCPEI 110 €0 CHUIKCHUIO.

OCHOBHBIE TOJIOKEHUS

OCHOBHBIE TIOJIO)KEHHUSI YCTOMYUBOCTH COOPY>KEHU.
OcHoBHbIe TOHATHS. CTaTHYECKHH CIOCO0 pacyeTa Ha YCTOMYHBOCTh
Kputepuu ycroitunBocTr paBHOBecHs. Kputuueckuii mapameTp u

29 yCTOHHHUBOCTH pacueTHas anuHa. OnpeneneHne KpUTUYECKUX CUJl CTAaTUYECKUM
COOpYKCHIH crioco6oM. Criocod HEemoCpeICTBEHHOTO HHTErPUPOBAHUS
muddepeHIMaNTbHOT0 YpaBHEHHsI IPOJI0JIBHOTO U3ruoda.
Y CTOMYMBOCTD HEHTPAIBHO-CHKATHIX MPSMOJUHEUHBIX CTEPIKHEM.
VY CTOMYUBOCTH Br160p ocHOBHOI cucTeMbl. OTHOCUTENBHBIE )KECTKOCTH U KPUTHICCKHE
30 LIEHTPaIbHO-CHKATHIX | TAPAMETPBI IS CKATBIX CTOCK. COCTaBICHUE YPABHEHHS yCTOMYHBOCTH.
IPAMOJTHHEHHBIX Onpenenenne peakiyii B CBSI3sIX OCHOBHOM cucTeMbl. Perienue
cTepxKHeit YpaBHEHHUSI YCTOMUHMBOCTH CITIOCOO0OM 110100pa KopHst. OnpeciieHue
KPUTHUYECKUX CHJI U PACUETHBIX JJIMH CKAThIX CTEPIKHEM.
. [IpuMeHeHne MeTO/1a IEPEMEIICHUM K pacyeTy IIJIOCKUX paM Ha
Aunampreckui H YCTOWUYUBOCTb.
31 SHCPICTHHCCKHH [Mpunuun HQupuxiie. [lonHass noTeHUUAIbHAS SHEPTUS YIPYTOM CUCTEMBI.
MeToablupacqua Ha | ®opmyna s onpeseseHus KpUTHUeckoii crubl. [ToHsATHE 0
yCTOMHBOCTE 1eOPMAITMOHHOM PAcyeTe PAMBI.
O6imue nonoxenus. | OCHOBHBIC IIOJIOKEHUS TEOPUM U3TrM0a IIACTHUH.
32 Paspemmaronye [Tepememnienus u neopManuy B IIacTUHE. BeipakeHre HAIPSHKCHUN U
YpaBHEHUA n3ruoa YCI/IJII/Iﬁ B IINTACTHHEC 4Y€PE3 HpOFI/I6BI. I[I/Iq)(bepeHHI/IaHI)HOC YpaBHCHHUEC
TOHKUX ILIACTUH n3ruda INUIaCTUHEL.
Merton byoHnoBa — ["anepkruHa. MeTo KOHEYHBIX Pa3HOCTEH.
[Mocranosku u metoanl | Kpaepas 3anaua 11 AuddepeHuaibpHoro ypaBHEeH!s U30THYTOM
33 peleHus 3aga4 u3rnoa |MOBEPXHOCTH INIACTHUHBI. BapI/IaIII/IOHHaﬂ IIOCTAaHOBKA 3aJa4n n3ruda
IUIACTHH IacTUHBI. DYHKIMOHAJ MOJHOM MOTEHIMAIBHON dHEpruu aehopMaiiun
TJIACTUHBI.
Metoa KOHEUHBIX 3JIeMEeHTOB. OCHOBHBIE TIOJIOKEHUST MeTo1a. KoHeuHbie
AJIEMEHTHI U3TH0aeMOM TIACTHHBL. AJITOPUTM pacueTa METOJ0M KOHEUHBIX
AJIEMEHTOB.
Pacuer mut metogoM | OCHOBHBIE IIOJIOKEHHUS U CYTh METOJa KOHEYHBIX 3JIEMEHTOB.

34 KOHEUHBIX dJeMeHTOB | [IPAMOYTOJIbHBIN KOHEUHBIN 3JIeMEHT u3rudaemMoil niaacTuHbl. OCHOBHBIE
COOTHOIIIEHUS JIJII KOHEYHOT' 0 AJIeMEeHTa Iu1acThHkI. [locienoBarenbHOCT
pacdera METoJJOM KOHEUHBIX 3J1eMeHTOB. OcoOenHocTH mpuMeHenns MKD
K pacuery IUIUT.

OO61re noJI0KeHUsl U OCHOBHBIE OHATHS. Jlepopmaruu u ycunus B
TOHKHX 000J10uKax. YacTHBIE TEOPUHU pacueTa TOHKUX 000JI04YeK
Ob1mue MONOKEHNA O | Ocyopmpie MORATHS 1 onpeaenenus. Knaccuduxanus odomouex.
35 pacteTe TOHKIX Onucanue noepxHoctu. KpuBosnHeiiHas cucremMa KOOpJuHarT.
obonoyex Jepopmanuu u ycuiinsa B TOHKUX 000104Kkax. CBsi3b HAPSDKEHUH C
BHYTPCHHUMH yCHIIUSIMHU. YacTHBIE TEOPUH pacueTa TOHKHX 000JI0YEK.
Pacuer ToHkux monorux odonouek. OOIMe CBEACHHS O METOJaX pacueTa
Pacuet ToHKHX MOTOTHX 060M0YeK
obomoyek. Obuye HampspkeHHOe coCcTOsIHHE TTOJIOT0 000710UKH. [ MITOTEe3bI TEXHHUECKOM
36 | cBeeHNs O UMCICHHBIX TEOpUHU TOHKHUX oOonouek. Jledopmariuu u ypaBHEHUS PaBHOBECHUS
METOAax pacvcra moJIoroit obonouku. Pazpemiaromas cucrema ypaBHEHH U TPAaHUYHbBIE
obormouex ycnoBusi. YuCIeHHbIE METO/IBI pacyeTa 000JI04YeK M UX CpaBHEHUE.
[TpuMmeHeHne MeToJa KOHEUHBIX AJIEMEHTOB K pacyeTy 000JI04YeK
[IpuMeHeHue MeToa | BapuanoHHas oCTaHOBKa 3312491 PacveTa TOHKUX 000I0YeK.
37 | xoHeunsix memenTos k |lIpenmymiectBa u Hegocratku MKD. Tunbl KOHEUHBIE 3JIEMEHTHI 17151

pacdety 06009eK

pacuera obonouek. OcobenHocTu npumeneHnst MKD k pacuery o6osiouex.




5.2. IlpakTudeckue 3aHsTHs

HaumenoBanue pazuena

p{:ggﬂ U TEMBI IPAKTHYECKHX HanmeHnoBanue u cofiep:kanne NpakTHUeCKUX 3aHATUI
3aHSTUN
Pacdyer MHOTONpOJIETHBIX HIAPHUPHO-KOHCOJIBHBIX 0aI0K
MHoOTronpoeTHbIE Kunemarnueckuii ananus. [loctpoenne nostaxusix cxeM. OnpenesieHue
2 | mapHHPHO-KOHCONBbHBIE | PCAKIIHIl BO BHYTPEHHHX U BHEIIHUX CBs3sX. [IpoBepka onpenencHus
OAIKH peakumii. OnpeneneHne BHYTPEHHUX CUI U MOocTpoeHue amop. [Iposepka
MIOCTPOEHUS 3IIOP BHYTPEHHUX CHIL.
Pacuer mpocThIX U TpEXIApHUPHBIX paM, TPEXIIAPHUPHBIX apOK, paM ¢
3aMKHYTBIM KOHTYPOM
Muorozauckosbe OrnpezenieHne peakiyii 1 BHyTPEHHUX YCUIIMNA B OHOJIMCKOBBIX U
PACHCTHBIC CXEMBL. | npyy nHCKOBBIX G€3pPAaCIOPHBIX PACUETHHIX cxeMax. OpeneleHne peaKiyil
3 | TpexuwapHupHEIC pambl |, BHYTPEHHUX YCHIMIi B TpEXLIAPHUPHBIX pamax. OIpeeieHue peakiuii
U apKu. Pambl ¢ ¥ BHYTPEHHUX YCHJIMI B CEUEHUAX TPEXIIAPHUPHON apku. OIpeieacHue
SaMKHYTBIM KOHTYPOM | heaximuii 1 BHYTpEHHUX YCHIIHI B paMaXx ¢ 3aMKHYTBIM KOHTYPOM.
OrnpezielieHHe YCUIIMI B CTEPIKHAX IJIOCKUX (epM aHATUTUYCCKUM H
rpau4ecKuM METOAaMHu
CTaTHyecKi [IpoBepka yciioBuii T€OMETPUICCKON HEM3MEHIEMOCTH TIOCKHUX (hepm.
4 | ompenenumble mwiockue |JacTHBIE Ciiydan paBHOBeCHs y310B GepM. [IpuMeHeHne aHATTUTHIECKHX
depmbI CII0CO0OB OTIpPEICIICHUsT YCUITUI B CTePIKHIX (hepM: BBIPE3aHUS Y3IIOB H
CKBO3HBIX ceueHuil. [loctpoenue quarpammel guarpammbel Makcsesia-
KpeMoHsI.
[TocTpoeHre MTMHUI BIUSAHUS PEAKIIMN U YCUIIMHI B MPOCTHIX U IIAPHUPHO-
HHHUHH BIMAHIA KOHCOJIBHBIX Oajkax
peak 1 BHYTPCHHUX | [Tocrpoenne nuamil BANSHAS peakinii M yCHIINiA B Gallkax Ha JBYX
5 yCWInH B MPOCTRIX U | 1y pHBIX OMOpax ¥ B KOHCONBHEIX Oankax. IlocTpoenue TuHMiA
MHOTOPOJICTHBIX BITMSIHUSI PEAKIUI M YCUITUH B MHOTOIIPOJIETHBIX MIAPHUPHO-KOHCOIBHBIX
Gakax GanKax.
Omnpenenenne peakuii ¥ yCUJINN 10 JUHUSIM BIHUSHUS
Onpesienenne peakiuit Ornpezenienne peakiili ¥ yCUINH OT 3aJaHHON HETIOABMKHON HArpy3KH
6 ¥ BHYTPEHHUX yCUIMii |10 JIMHUAM BIHsiHus. Onpe/ieNieHue HEBBITOAHOTO TIOJIOKEHHUSI MOIBUIKHON
10 JIUHUSM BIUSHUS CHCTCMBI CBA3aHHBIX CHII. Onpez[eneHI/Ie HanOONBIINX 3HAYCHUN peaKuHﬁ
Y YCUJIUHU OT NOABUYKHOW HArpy3KH.
. |ITocTpoenune nuuuii BIUSHUS YCUIIMH B CTEP)KHAX MPOCTHIX (pepM
JIAHAY BIMSHAS YCHIMHA [TocTpoeHne MTMHUIA BIUSHUS PEAKIUM U yCUIIUI B IPOCTON OaouHOM
! B apKax, pamax 1 depme. [locTpoeHue TMHMUN BIUSHUS PEAKIIMNA U YCWINNA B KOHCOJIBHOM
MPOCTHIX (hepmax bepme.
Ornpezenenne nepeMenieHnid B MapHUPHO-CTEP)KHEBBIX CUCTEMAaX U
OCHOBHBIE IPUHITUIIBI " | hepmax
g | TEOPEMBI CTPOUTENBHON | Eryrypgioe 1 rpy30BO€ COCTOSHUS IIPU ONPEIeICHHH MIepeMEIIeHH B
MEXaHHKH. QOpMys1a HIApHUPHO-CTEPKHEBBIX cucTeMax U hepmax. Pacuer nepemenieHunit
Makcgemna-Mopa Y3710 (hepMbL.
Onpenenenne Ornpenenenne nepeMenieHnii B 0aiakax ¥ paMax OT BHEITHEH Harpy3Ku
nepeMenieHui B Ornpenenenre THHEWHBIX U YTIIOBBIX MEpEMENIeHNH B OaTKax M MIIOCKUX
g | [WAPHMPHO-KOHCONIBHBIX pamax o popmyne Makcsemia-Mopa. OnpeneneHue B3anMHBIX
OaJikax M MIOCKUX JIMHENHBIX U YIJIOBBIX MEPEMEIICHUN.
paMax OT CHUJIOBOM
Harpy3Ku
Onpenenente Ornpezenenne nepeMenieHnid 0T TEMIEPaTypHOro BO3AEHCTBUS U OT
10 nepeMenieHuit ot OCaJIKH OTIop

TEMIIEPATYPHOTO

Omnpenenenue nepeMenieHui OT TEIIOBOTO BO3ICHCTBUS (M3MEHEHHE




BO3JICUCTBHUSA U OT
OCaJIKH OTIOp

teMriepatypsbl). OnpeneneHue nepeMeIieHnii, BbI3BaHHBIX HEPABHOMEPHOM
OCaJKOW OMOP U HETOYHOCTBIO U3TOTOBJIEHUSI JIEMEHTOB.

Pacuet cratnuecku
HCOHpeI[eJII/IMBIX paM

Pacder MeTo/1I0M CHUJT CTATUYECKU HEONIPEAETUMBIX TIOCKUX pam

Bb160p OCHOBHOM CHCTEMBI M COCTaBIIEHNE KAHOHUUECKUX YPaBHEHHI
MeTO/Ia CUJI IIPU pacueTe Ha CUJIOBYIO Harpy3ky. Onpenenenue

K03 UIIMEHTOB U CBOOOAHBIX WieHOB. [locTpoeHue 3mopbl MOMEHTOB B

14 MUeTOHOM cnn Hav 3ajaHHOM cucteme. [locTpoeHue 3mop MonepeyHbIX U TPOIOIbHBIX CHUIL.
ACHUCTBHC CHIIOBOU HedbopmarimonHas mpoBepka M cTaTUYecKas MpoBepka pambl. Pacuer pam
Harpyskn METOJIOM CHJI C YYeTOM CUMMeTpuu. OripesiesieHus nepeMenieHuil B
CTaTUYECKU HEOTPEICIUMbIX paMax.
Pacuer nmiockux paM METOJIOM CHJI Ha TEMIIEPATYPHOE BO3JACHCTBUE U
Pacuer pam MeToiom | OCaIKy OMOP
15 | cwn Ha TemmeparypHoe BbI00Op OCHOBHO# CUCTEMBI M COCTaBJICHUE KAHOHUYECKHUX YPaBHCHUI
BO3JEHCTBUE U OCaaKy |METO/a CHII IPH pacueTe Ha TeMIeparypHoe BosaencTsue. OnpeneneHue
orop CBOOOJIHBIX YICHOB KAHOHUYCCKUX ypaBHCHHH. PacueT MeTom0M cri Ha
HEPAaBHOMEPHYIO OCAJKY OIOP.
Pacuer npocTpaHCTBEHHBIX paM METOJIOM CHII.
Pacuer craTHyecku Br160p 0CHOBHOI CHCTEMBI M COCTaBJICHHE KAHOHHUYECKUX YPaBHECHHI
16 HEOIIPEAETUMBIX q)epM u | ME€ToJa CHUJI JJIsd HpOCTpaHCTBeHHOﬁ PaMBI. CocraBieHue u PCUICHUC
[IPOCTPAHCTBEHHBIX paM CUCTCMbI KAHOHNYCCKUX YPaBHCHUA. HOCTpO@HI/Ie OIIOpPbI MOMCHTOB B
METOIOM CHJI 3aJlaHHOM cucTeMe. IlocTpoeHue dmop MoNnepeyHbIX 1 MPOIOJAbHBIX CHII.
HedopmarmonHast mpoBepka M cTaTuueckasi IpoBepKa paMsl.
Pacder oH pa3 KWUHEMAaTUYECKH HEONIPEIETMMON paMbl METOJIOM
nepeMeIeHuin
_ | Ompenenenue creneHn KHHEMaTHYECKON HEOMIPEAETMMOCTH. BriOop
17 Metox HepeMevmeHI/m B | ocHOBHOI crcTeMsl MeToa nepemernenuii. CocTaBleHHe U peleHHe
KaHOHWECKOH opme KaHOHUYECKOT0 ypaBHeHHUs. [locTpoeHue smopbl MOMEHTOB B 3a1aHHOM
cucteme. [locTpoeHue 3mmop MoNnepeyHbIX U MPOIOIBHBIX CHII.
Craruueckas mpoBepKa pacyera.
PacueTsl mI0CKuX paMm METOJOM MEPEMEIICHUN Ha CHJIOBYIO HAarpy3Ky.
Pacuer pam MeTomom | Pacder ouH U B /16l KHHEMATHYCCKN HEONPEACTNMON PaMbl METOAOM
18 TnepeMenie i Ha nepemenieHnii. Beibop ocHoBHOM cucteMbl. COCTaBICHHE CUCTEMBI
NeCTBHE CHIIOBOM KaHOHMYECKUX ypaBHeHUM. Onpenenenre KodGPuImeHToB 1 CBOOOTHBIX
Harpy3KH yieHoB. [locTpoenue amrop ycrinnil B 3aaHHou cucteme. [IpoBepku
peurenus. [IpuMepsl pacyeTa pam METOOM MEPEMEILICHU .
Pacuer minockux pam MeToI0M NIEpEeMENICHUN Ha U3MEHEHNE TEMITEPATYPhI
Pacuer pam MG’I;OJIOM 1 0CAJIKY OTIOp
TICpEMCIICHIH Ha [Tpumep pacueTa oquH pa3 KUHEMATUYECKH HEOTIPEAETUMOMN paMbl
19 TelxumepaTypHoe METOJ0M TIEpEMEIICHUN Ha U3MEHEHNE TeMnepaTyphl. [Ipumep pacuera
BOSACHCTBUC U OCANKY | o1y pas KMHEMATHYECKH HEOPEEIHMON PaMbl METOIOM IIepEMEICHHI
omop Ha 0CaJIKy OITOPHI.
Pacuer npocTpaHCTBEHHON paMbl METOJIOM MEPEMEIEHU I
Pacuer [TocTpoeHue 3mop N3rudarIMKUX MOMEHTOB, MOMEPEYHBIX U MPOIOIBHBIX
20 | MpOCTpaHCTBEHHBIX pale CWJI B KHHEMATUYECKH HEOIPEACIMMBIX MPOCTPAHCTBEHHBIX pamMax
MCTOLOM IEPEMEIICHIN | \to7010Mm MEPEMEIICHUN.
IIpumepsl cocTaBiaeHUsT MAaTPUYHBIX YPABHEHHUI METOa IEPEMEIICHUI
JUTSL THTOCKUX pam
CocraBineHue MaTpUIL KECTKOCTH, BEKTOpA HArpy3KH, MAaTPUILIbI UHICKCOB
21 Mertos nepeMelieHuii B | A1 CHCTEMBI CTEpKHEW IIOCKOI pambl. Pazmenienre ToOKaIbHbIX MATPHUIL

MaTpuyHOU popme

YKECTKOCTU U BEKTOPOB HArpy3Ku OTJIEIbHBIX CTEPKHEN B INT00aTbHBIX
MaTpHULE U BEKTOPE HArpy3KH. YUeT y3JI0BOW HArpy3KH U ONOPHBIX CBS3EU
B CTepKHEBOM cucteme. OnpeaeneHue y3JI0BbIX epeMEIeHUN U yCUITUM
B cucteme. [Ipumepsl coCTaBIeHN MaTPUYHBIX YPaBHEHUH U




CHCTEMBI pa3peliarolnX YpaBHEHUH U1 TIFIOCKOM paMbl C
HCIoJIb30BaHueM MaTkaza.

OCHOBBI pacuera
CTCPIKHECBLIX CUCTCM

Pacuer cTep:KHEBBIX CUCTEM METOJOM KOHEUYHBIX 3JIEMEHTOB
Crep)KHEBbIE KOHEUHBIC AJIEMEHTHI )epMBbI U TIIOCKON paMbl. Dopmyiia
JUIS. MATPHUILIBI )KECTKOCTH CTEPKHEBOTO AJIEMEHTA IUIOCKON paMbl,
BBIUKCIICHHE KOA(D(DUIIMEHTOB MAaTPHIIBI XKecTKocTH. DopMupoBaHUe

29 r7106aIbHOM MaTPUIILI JKECTKOCTU U BEKTOPA HATPY3KH JUIS CTEPKHEBOM
MCTOZIOM KOHCUHBIX | cpyerempr. MaTtpuia IpeoOpa3oBaHus KOOPIMHAT. YUeT 3a1aHHBIX
SJICMCHTOB IPaHUYHEIX YCI0BUii. OIpeie/eHue BHYTPEHHUX YCHIIUI B CTEP/KHEBBIX
sneMenTax. I1opsok pacueTa CTepsKHEBOIM CUCTEMbI METOIOM KOHEUHBIX
5JIEMEHTOB.
PacueT cTaTUuecKH HEONPEeeUMBIX PaM CMEIIAHHBIM METOIOM.
CMelIaHHbIA METO OHpGI[eJIeHI/Ie YHncCJjia HCU3BCCTHBIX U BLI60p OCHOBHOM CHUCTEMBI
23 pacyera CTaTUYECKH cMeranHoro Merojia. CocTtaBiaeHne KAHOHUYECKUX YpaBHEHHM.
HEOIpeIeMMbIX paM | Bbrancinenne kod(phuuueHTos u cBOOOHBIX wieHOB. [locTpoeHne
PE3yAbTUPYIOIIMX 3IIOP BHYTPEHHHUX YCHIIMA.
PacueT cucTeM ¢ 0[HO# CTeNeHbI0 CBOOO b HA CBOOOHEIE U
BBIHYKJIEHHbIE KOJIeOaHuUs
OcHOBHBIE OHATHA U | Opypenenenne KpyroBoii 4aCTOTH! CBOGOHBIX KOMCOAHMIt CHCTEMBI
OMPEACTICHIA MMHAMUKH | 10 crenenbio cBo60bl. OnpejieicHue CTeNeHH CBOOO bl TOUEUHBIX
COOPYKCHUH. macc. Onpezenenue NoJaTInBOCTH PACYETHON cXeMbl. Brancnenue
26 Crobonmbie 1 KPYTrOBOH 4acTOThI, HepUo/1a KonebaHuil, 4acTOThI KOJIeOaHHIA.
BBIHYK/ICHHBIC BhIHY:K/IeHHbIE KOJIEOaHUs CUCTEM C OJJHOM CTENEHBIO CBOOOIBI.
KOHG@TH’I CHUCTEM € | TTocTpoeHne TMHAMUYECKOMN SIOPHI H3THOAIOMNX MOMEHTOB OT
OMHOH CTCIICHBIO BHOPALIMOHHOI HArPy3KH B CHCTEME C OJIHOM CTENEHbI0 CBOOOIBI.
CcBOOOIBI Hcnonp30Banue JAMHAMUYECKOro KO HUIMEHTa ¥ KAHOHUYECKOTO
ypaBHEHHUS JUIsl AMIUIUTY/Ibl HHEPLIMOHHOM CHJIBL.
PacueT cucTeM ¢ HECKOILKMMH CTENEHIMH CBOOOIbI HAa CBOOOIHbIE U
BBIHYKJIEHHbIE KOJIeOaHuUs
Omnpenenenue 4acToT 1 GopM CBOOOTHBIX KOJIEOAHHI CUCTEMBI C ABYMS
CBOGOIHbBIE 1 cTeneHsaMu cBo6obl. Onpesenenue cTeneH: cBOO0IbI COCPEI0TOUEHHBIX
BBIHY/ICHHBIE macc. CocTaBleHHe ONpeielInTeNs 4acToT. BeIuKcIeHne yacToT U
27 |  koneGanus cucrem ¢ | mepuonos cBoGoaHbIX Konebanuii. IlocTpoenne raBHEIX Gopm
HECKOJIbKHUMHU kosneOanuil. JluHaMu4ecKkuii pacueT IIOCKO paMbl Ha BUOPALIMOHHYIO
CcTeneHsIME cBoOos | HArPY3Ky. COCTaBICHUE H PELICHHEe KAHOHNISCKUX YPaBHCHHIT 1Ist
AMITIATY/] MHEPLIMOHHBIX CUJT IIPH IeHCTBUU BUOPAIIMOHHOMN HArpy3Ku.
[TocTpoeHne TUHAMUYECKOH SIIOPBI N3THOAIONIMX MOMEHTOB U (POPMBI
BBIHY’KJIEHHBIX KOJIEOaHUIA.
[Mpubnmkennsie MeToas! | ONpeaenenne 4acToT CBOOOAHBIX KOJIEOaHUM CHMMETPUYHBIX CHCTEM
pelieHus 3a1a4 Paznoxenue konebaHut CAMMETPUYHON CHUCTEMBI HA CAMMETPUYHYIO U
28 JTMHAMHKH. MephbI KOCOCUMMETPUYHYIO popMbl. OmipesiesieHrne 4acToT CBOOOHBIX
3aIUATHI OT KOJIeOaHU CUMMETPUYHOMN TIJIOCKOW paMBbl.
IUHAMHYECKHX
BO3JECHCTBUI
OcHoBHble oHATHA. CTaTHYECKHI cr1ocO0 pacyeTa Ha YCTOMYUBOCTD.
OCHOBHBIE MONOKEHUA | (yy1nererrene KPUTHIECKOH CHITH HA OCHOBE CTATHHECKOTO KPHTEPHS.
29 yCTOMHBOCTH Pemmenue 3a1a4 onpeieeHNs KPUTHUECKOH CHITBI I CHCTEM C OJIHOM
COOpYKCHIH CTENEHbI0 CBOOO/IBL.
VY CTONYMBOCTH LEHTPAIBHO-CKATBIX IPSIMOJIMHEWHBIX CTEPKHEN.
YV CTONYHBOCTE Br160op ocHOBHO# cucTeMbl. OTHOCUTENbHBIE KECTKOCTU U KPUTHUECKHE
yo | e sear [T s cros,Coemneme s .
IPAMOJTMHEHHBIX 8 :
cTepKHEi YpaBHEHHUS YCTONYMBOCTH ciocoOoM nooopa kopHs. Vcnonb3oBaHue

IPOrpaMMBI JIsl pacdyeTa paM Ha yCTOMYMBOCTh. Beiuncienue




KPUTHYCCKUX CUJI U PACUCTHBIX JJIMH CKATBIX CTep)KHeI\/'I.

JlnHaMu4yeckut u

Pacdet miockux paMm Ha yCTOMYMBOCTh METOJIOM MEPEMEICHUN.

SHEPreTUYECKU Pemenue 3aga4d no onpeaeneHruo KpUTHYECKUX CUJT JUISl OTACIIbHBIX
31 METOBI pacyeTa Ha | CTEPXKHEW U MPOCTEHIINX PaM SHEPIeTUUYECKUM METOI0M
YCTOMYUBOCTD
O6imue nonoxenus. | Pemenue 3a1ad u3ru0a npsMoyrobHbIX IJ1aCTHH
32 Pazpemaronue DneMeHTapHbIC cllydan u3ruda riactuH. Pemenue npsimoit 1 oOpaTHOH
ypaBHEHHUS H3ruba 3amaun u3ruda miactud. O pacyeTe OPTOTPONHBIX TUIACTHH M IUIACTHUH Ha
TOHKMX TJIACTUH YIpYroM OCHOBaHHU
Pemenue 3amay n3ruba macTuH NpuOIMKEHHBIMA METOIaMHU
Pacdet miacTuH METOJIOM KOHEUHBIX pa3zHocTel. KOHeUHO-pa3HOCTHBIN
[TocTaHOBKH U MeTObI | OnepaTop auddepeHnanbHOro ypaBHEH s n3rufa. Y4eT rpaHuuHbIX
33 | pemrenus 3agau u3rn6a |YCAOBHUI. BerancieHne BHYTPCHHHUX YCHIIUI U HanpshKeHn. Merox
IUTACTHH by6noBa — I'anepkuna. OCHOBHBIE MTOJIOKEHUS MeTOa. basucHbie
¢dbyHkuun. BapranmoHHO-pa3HOCTHBIN MeTOI. Pa3HOCTHBIN orepaTop
BapualMoHHOro ypaBHeHusa. Meton Putna — TumonieHko.
Pacdet miacTuH METOJIOM KOHEYHBIX 2JIEMEHTOB
34 Pacyer MIMT METOAOM | pacyer ryprar METOJIOM KOHEYHBIX 3JIEMEHTOB C TOMOIIbIO IPOTrPaMMHO-
KOHCHHBIX SICMCHTOB | ppypcuTenbHBIX CPEICTB
PacueT TOHKHX IIOJIOTUX HpI/I6HI/I)I(eHHOC pEeICHUC 3a1a4 TCOPHUHA 000JI0UEK
060s10ueK. O6IHe Pacuer o06onouek ¢ ucrosas3oBanrem [IBK "SCAD" wau "LIRA".
36 | cBemeHUA O YMCIIEHHBIX Pacuernas cxema 000J10UKH. 3a1aHUE CHCTEMBI KOOpAMHAT, YpaBHCHUSA
MeToJax pacdera IIOBCPXHOCTHU O6OHO‘-IKI/I, I'paHUYHBIX yc.HOBHﬁ. HarpyBKa " IIPOBCACHUC
000J109eK pacucera.
[IpuMeHeHHne MeTola KOHSYHBIX 3JIEMEHTOB K pacueTy 000JI0UCK.
[Ipumenenue Mmerona IIpoBenenue pacuera o6omouku B IIBK "SCAD Office" nnmn "HI/Ipa-
37 | xomeunsrx snementos k | CAIIP". Co3nanue IMOBEPXHOCTH 000JI0YKH, re’Hepanysa KOHCYHO-

pacdery 000I04eK

DJIECMEHTHOM CETKH. 3a,Z[aHI/Ie I'paHUYHBIX YCHOBI/Iﬁ, Harpyska.
HpOBCI[eHI/Ie pacucTa. I/I3yquI/Ie TCOPCTUICCKOTO MaTCpHraJia 1o TEME.

5.3. JIJaGoparopHbie paboThI

HaunmenoBanue pasnena

pﬁﬂ U TeMBI JJA0OPaTOPHBIX HaumeHoBaHue U copepkaHue 1a00paTOPHBIX PadOT
pabot
Ornpenenenne Omnpenenenue nepeMeleHU B IApHUPHO-CTEPKHEBON CUCTEME
niepeMeIleHNH B OIBITHBIM ITyTEM U aHAIUTUYECKU
g | IMAPHMPHO-KOHCONBHBIX Omnpenenenue nepeMeNeHU B IApHUPHO-CTEPKHEBON CUCTEME
OanKax M INIOCKUX OIBITHBIM ITyTeM. CpaBHEHHE MOJTyYEHHBIX PE3YJIBTATOB C AHAIUTHUECKUM
pamax OoT CHJIOBOH | PCHICHHEM.
Harpysku
Pacuer miockoit paMbl METOAOM KOHCYHBIX 3JIEMCHTOB C ITIOMOIIIBIO
OCHOBBI pacueTa MPOTPaAaMMHO-BBIYUCIUTEIBHBIX CPEACTB
29 CTEP>KHEBLIX CUCTEM BBO}I pacquHof/'I CXEMBbI 1 UCXOJHBIX JAaHHBIX IJIA BBIIIOJTHCHUA pacycTa

METOJO0M KOHCYHBIX
9JICMCHTOB

TIIOCKO paMbl METOJJOM KOHCYHBIX 3JICMCHTOB C ITIOMOIIBIO
BBIYMCIIMTENIBHOM ITporpammel. [IpoBenenne pacuera u aHanus
IMOJIYYCHHBIX PE3YJIbTATOB.

5.4. CamocTosTenbHas paboTa 00yJaronxcs

Ne | HaummeHnoBaHnue pasuena o
CopepxaHre caMOCTOSITEBHON pabOThHI
pa3n| JAWCIHHILTAHBI U TEMBI
3amgauda 1.1. Onpenesnesre BHYTPEHHUX YCHIMN B IIIapHUPHO-KOHCOIBHON
MHorormnpoJseTHbIe P yIp Y PHAIP
Oaske
2 | mapHMpPHO-KOHCOJIEHBIC

Oanku

Kunematnueckuii aHanus3 3aJJaHHOW CUCTEMBI U TIOCTPOEHUE MOATAKHOU




CXEMBI IMapHUPHO-KOHCOIBbHOM Oanku. OnpeseneHne peakiiuu B CBA3SX OT
3aJJaHHOM HAarpy3Ku U IIPOBEPKA MPABUILHOCTH OIPEAEIEHUS OIMIOPHBIX
peaKuuii 1o yCJIOBUIO pABHOBECHS BCEU pacueTHOU cxemsl. [locTtpoenne
SMIOPHI OMEPEUHBIX CHIT U U3rHOarImux MoMeHToB. [IpoBepka
MPAaBUJIBHOCTHU MTOCTPOEHUS S0P BHYTPEHHUX ycunui. 3yuenue
TEOPETHUYECKOr0 MaTepraa 1o TeMe.

MHOroaucKoBbIE
pacyeTHBIE CXEMBI.

3anayva 1.2. Onpenenenue BHYTPEHHUX YCHIIMH B MHOTOJIMCKOBOM pame
KunemaTuueckuii ananu3s 3a1aHHON CXeMbl pamMbl. OnpeieiieHue peakiui
B OIOPHBIX CBA3SX OT JECWCTBUS 3aJaHHON HArpy3ku. PackpbITh

3 | TpexmapHupHBIE pambl 3aMKHYTBIH KOHTYP. IIoCcTpOUTh 3MI0pBI H3rHOAIOIINX MOMEHTOB,
H apKu. PaMbl ¢ MONEPEUHBIX U NMPOA0IALHBIX cul. [IpoBepka MpaBUILHOCTH MOCTPOCHUS
3aMKHYTBIM KOHTYpOM | TEOP BHYTPCHHHX YCHIIMH 110 YCTIOBHSIM PaBHOBECHSI Y3JI0B PaMBI.
N3yuenue TeopeTnyeckoro Marepuaia 1mno TeMe.
3anmava 1.3. Onpenenenue yCUINi B CTEPIKHAX 0aTOUHOMN (hepMbI
AHaIn3 TeOMETPUYECKON HEU3MEHIEMOCTH 33JaHHON CXEMbI ()ePMBI.
CTaTuyecku OripezesieHre OMOPHBIX PEAKIIUU U YCUITUN B CTEPIKHSX 3aJaHHBIX
4 | ompenmennMble IIOCKUE |TAHENCH,0T ACHCTBHS BEPTUKAIBHON HArpy3ku. IIpoBepka npaBUIIbHOCTD
depmbI OTpEeIeTICHUS] YCHIIMM 110 YCIIOBUSM PAaBHOBECHSI BBIPE3aHHOTO Yy3J1a JTUO0
OTCEYCHHOU YacTu (epMbl. M3yueHne TeopeTHuecKoro Marepuaa mo
TEeMe.
JIMHUY BIUSHUS 3amava 1.4. PacyeT mapHUpPHO-KOHCOJIBHOM OAJIKK Ha IMOIBHKHYIO
peakiuii ¥ BHYTpeHHUX |HarpysKy
5 ycrmii B poctelx 1 | [IOCTpOCHNE JIMHUI BITUSIHUSL OTHOM M3 OTIOPHBIX PEaKMil K BHYTPEHHUX
MHOTOTIPOJICTHBIX YCUJIMU B 3aJTaHHOM CEYEHUH MHOTOIPOJIETHOM IIAPHUPHO-KOHCOJIBHOM
6anKax Oanku. M3ydyeHne TeoOpeTHUeCKOro MaTepuaa rno TeMe.
3amava 1.4. PacyeT mapHUpPHO-KOHCOJIBLHOM OAJIKK Ha IMOIBHIKHYIO
Harpy3Ky
Onpenenenue peakuuii | HaxoxXaeHue M0 JIMHUSAM BIHSHUS BEIMYNH PEAKIUU U BHYTPEHHUX
6 ¥ BHYTPEHHUX yCUIMii |YCHJIMI OT 3aJaHHOI HETIOJBIKHOW HArPY3KH, a TAK)KEe MaKCHMAIIbHBIX 1
[0 JTUHUSIM BIUSHHS | MUHAUMaJIbHBIX 3HAYEHUM peaKIMi U BHYTPEHHUX YCHIIMH OT 3aJlaHHOM
MOABMKHOM HArpy3KH (CUCTEMBI CBSI3aHHBIX TPy30B). M3yueHune
TEOPETHUECKOr0 MaTepuasa no TeMe.
JIMHVM BIMSHUS YCHIIHI [TocTpoenure TUHUMN BIUSHUS B IUNIOCKUX (hepMax
7 B apKax, pamax [TocTpoenure TUHUM BIUSHUS PEAKIMM U YCHIIMM B TUIOCKUX (pepmax.
MPOCTHIX q)epMaX I/I3yquI/Ie TCOPCTUUCCKOTO MaTCpHralia 1o T€Me.
AHaMTHYECKOE OTpeIeTICHUE TIEPEMEIICHHH B IIIAPHUPHO-CTEPIKHEBON
OCHOBHBIE IPUHITUIIBI | cucreme
g | TCOPEMEI CTPOUTEIRHON | Onpenenenne mepeMeleHnii B MApHUPHO-CTEPKHEBBIX CHCTEMAX TIPH
MEXaHUKH. POPMYIA | 1eiierpyy crmoBoii Harpyski o opmyite Makcpemta-Mopa. Msydennue
Maxcpemna-Mopa |16 qneryeckoro Mateprana mo Teme.
Onpenenenue 3anayva 1.5. Onpenenenue nepemMenieHnii B MHOTOIMCKOBOM pame
IEPEMEIICHUN B Onpenenenre TOPU30HTAIBHBIX U BEPTUKAIBHBIX MEPEMEIICHUM
g | LUAPHMPHO-KOHCONIBHBIX OCHOBHBIX y3JI0B PaCU€THOM CXE€Mbl MHOT'OJIMICKOBOM paMbl, paCCUNTaHHOM
0aJIKax U IUIOCKUX Ha 3aJIaHHYIO Harpy3Ky B 3ajxade 1.2. [loctpoenue nepopmMupoBaHHOM
paMax OT CHUJIOBOM cxeMbl paMbl. M3ydeHne TeOpeTHUecKoro MaTepraia rno TemMe.
Harpy3ku
Ornpenenenue Ornpezenenue nepeMenieHnid 0T TEMIEPATYPHOTO BO3ACHCTBUS U OT
nepemMenieHnit ot 0CaJIKu O1op
10 TEMIIEPATYPHOTO Ornpezenenne nepeMeneHuid OT TEMIOBOIO BO3IEUCTBHS U OCAIKH OIOP.
BO3JICUCTBUS U OT N3yuenune TeopeTnyeckoro Marepuaia mo TeMe.
0CaJIKu Omop
CraTHyecKku OcHOBHas cUCTeEMa U KAaHOHUYECKHE YPaBHEHUSI METOJa CHJT
13 HEONpeIeIUMbIe Omnpenenenue CTENEHN CTaATUYECKON HeonpeaenEéHHoCcTH. Bribop

CHCTEMEI, X CBOMCTBA

OCHOBHOI CHCTEMBI U COCTaBJICHNE KAaHOHHMYSCKUX ypaBHeHI/Iﬁ METOAa




1 0COOEHHOCTH

CHII. I/I3yquHe TCOPCTUUCCKOTO MaTCpHraJia 1o TCMC.

Pacuet craTnuecku
HEONPEICTUMBIX paM

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

14 METOJIOM CHJI Ha [Toctpoenue >miop U3rubaroIMX MOMEHTOB, MOMEPEYHBIX U MPOIOJIbHBIX
JeHCTBHE CHIIOBOM CHJI B CTATUYECKU HEONPEAEIMMON paMe OT 3aJaHHOM CHIIOBOM Harpy3KH.
Harpy3KH OrnpeneneHus NEpeMEIIEHU B CTATUYECKHU HEONIPEAEIIUMON pame.
N3yueHnue TeopeTnyeckoro Marepuaia 1no TeMe.
3agayva 2.3. Pacuer cTaTU4ECKH HEOMPEACIMMOM paMbl METOJOM CHJI Ha
Pacuer pam merozom | CaJIKy OTIOp
15 | CWIHA TEMICPATYPHOC | ITocrpoenue smiop M3ruGarOIMX MOMEHTOB, OIIEPEUHBIX M IPOIOTBHBIX
BOSACHCTBHC U OCALIKY | cypyp g craTHUeCKH HEONpeaeaNMOil paMe OT 0CaJKH onopsl. M3ydenue
orop TEOPETHYECKOr0 MaTepuaa o TeMe.
Pacuer cratudecku HeonpeaenuMbIX (hepM U MPOCTPAaHCTBEHHBIX paM
Pacuer cratnuecku METOAOM CHII.
16 |HeonpenenmmbIx depm u | OTpesiesieHre CTENeHn CTaTHIECKON HEONPeICIMMOCTH bepm u
IPOCTPAHCTBEHHBIX paM | IPOCTPAHCTBCHHBIX PaM. BrI0O0Op OCHOBHO# CHCTEMBI U COCTABJICHUE
METOIOM CHJI KaHOHUYECKHX ypaBHeHUI. OCOOCHHOCTH pacueTa MpOCTPaHCTBEHHBIX
paM MeToaoM cuil. M3ydueHune TeopeTudeckoro Mmatepuaia 1mno TemMe.
3anaua 3.1. PacueT miiockoi paMbl METOJOM MEPEMEILIEHUN B
Pacuer pam Metomom KaHOHMYECKOH (popme
18 TIepeMeIeHNi Ha [ToctpoeHue >miop U3rudaroIIX MOMEHTOB, MOMEPEYHBIX U MPOJI0JIbHBIX
JeHCTBUE CHIIOBOM CUJI B KHHEMAaTHYECKHU HEONIPEAECIMMON paMe, UCIIOIb3YsI METOT
Harpy3KH nepeMenieHni B kaHoHn4deckout popme. Mzyduenne TeopeTuaeckoro
Marepuana 1o Teme.
[TocTpoeHue sm0p BHYTPEHHUX YCHIIMI B paMax Ha TeMIIEpaTypHOE
Pacuer pam MCTOAOM | po3nieficTBHE M OCAIKY OTIOP
TICpeMCIICHNH Ha [TocTpoeHue >miop U3rudaroIMX MOMEHTOB, MOMIEPEYHBIX U MPOJI0JIbHBIX
19 TCMIICpaTypHOC CUJI B KHHEMAaTHYECKHU HEONPEASIMMBIX paMax METOJOM MepEeMEIEHUI Ha
BOSACHCTBUC U OCANKY | j3yenenne TeMmepaTyphl M Ha OcajKy onop. Vi3ydeHne TeopeTHIecKoro
orop Marepuaia o TeMe.
Pacuer nmpocTpaHCTBEHHBIX paM METOJOM MEPEMEIIEHUN
Pacuer [TocTpoenue smtop N3rudarIUX MOMEHTOB, MOMIEPEUYHBIX U MPOJOIBHBIX
20 | mpOCTPaHCTBEHHBIX pal\f CHUJI B IPOCTPAHCTBEHHOM paMe METOJIOM IepeMenieHnid. M3yuenue
MCTOAOM MEPEMCILCHIHN | 1oqneTigeckoro MaTepraa o TeMe.
3anaya 3.2. Pacuer m10CKOM paMbl METO/IOM MEPEMEIICHUI B MaTPUUHOM
dbopme
OrnpeziesieHre YIIIOBbIX U TUHEHHBIX MTEPEMEIICHUN y3JI0B, a TAaKXKe
BHYTPEHHUX YCUJIMI B CTEP>KHAX 3aIaHHON CXEMBbI PaMbl. C TTOMOIIBIO
_ | maTtpuuHOro Merona nepemMerieHuil. Pacuer pambl BBINOJIHUTh MATPUYHBIM
91 | METOR IEPEMEIICHHH B | \je10510M nepeMelennii B BhMHCIHTENbHON cpese Mathcad. TTomyuenmbie
MaTpHIHOl Gopme pe3yNbTaThl CPAaBHUTH C PE3YIhTATAMH pacueTa paMbl METOJIOM
nepeMenieHunii B kanonndyeckout popme (3agaua 3.1). Ucnonb3ys
HalJICHHbIE 3HAaYEHUSI BHYTPEHHUX YCWIMM U Y3JIOBBIX IIE€pEMEIICHUN,
MOCTPOUTH AMIOPHI YCHUITUHN U AeOPMHUPOBAHHYIO CXeMY paMbl. M3ydeHune
TEOPETHUECKOT0 MaTepuasa mo TeMe.
3agayva 3.3. Pacuer miocKkoil paMmbl METOJIOM KOHEUYHBIX 3JIEMEHTOB
3alaHne pacyeTHOM CXEMBI M MPOBEICHNE pacyeTa INIOCKON paMbl
OCHOBBI pacuera METOJA0M KOHECYHBIX DJICMCHTOB C IIOMOIIBIO BBIYHCITUTEIILHOM
) CTEPIKHEBBIX CUCTEM ImporpaMMal. Ananns IMOJIYYCHHBIX PE3YJIbTATOB U CPABHCHUC HUX C

METOA0OM KOHCYHBIX
9JICMCHTOB

pe3yJbTaTaMu pacyeTa JaHHOW paMbl METOJIOM MEPEMEIICHUH B
KaHoHH4Yeckou popme (3amaua 3.1) u B MatpudHoit popme (3amaga 3.2).
BriBo 11 mpenicTaBneHre pe3ynbTaTOB pacyeTa paMbl B TpauIecKoM BUIE
(amropsl ycwimid, neopMupoBaHHOM cxeMbl). U3yuenue




TCOPCTUUICCKOTO MaTCpHraJia 1o TCMeE.

CMelIaHHbIil METO

[IpuMeHeHne cMemaHHOTO METO/1a K pacueTy IUIOCKHUX 1
MIPOCTPAHCTBEHHBIX PaM.

AHanu3 cTeneHel CTaTHYeCKON U KHHEMATHYECKOW HEONPEIeIUMOCTH
CHCTEMBI B IIEJIOM U ee YacTeil. BriOop pannoHaapsHOTO METO1a pacuera.

23 pacdera CTaTHiCCKl | Ochopnas cucTeMa cMemaHHOro Metona. CocTapIeHne KAHOHMUECKHX
HCOUPCACTUMBIX PAM | vy apnenuit. Berauciaenue KodQ(HUIMEHTOB H CBOOOIHBIX 4IEHOB.
[TocTpoeHue pe3yabTUPYIOLIEH 3MIopbl MOMEHTOB. M3yuenue
TEOPETUUECKOr0 MaTepuana o Teme.
CB000/IHBIC U BBIHYKJICHHBIC KOJICOAHUS CHCTEM C OJHOM CTEICHBIO
OcHOBHbIE MIOHATHUS U
CBOOOIBI
OMPCACTCHUA MMHAMUKI | (304 0pHple OHATHS AMHAMEKA COOPYKeHHHA. CBOGOLHDIC 1
COOPYAKCHHH. BBIHYJICHHBIE KOJICOAHUSI CUCTEM C OJHON CTETICHBIO CBOOOIBI. M3ydueHume
26 Crobonbie u TEOPETHUECKOr0 MaTepuasa no reme. Pelienue 3aaad pacuera CUCTEM C
BEIHY)KIICHHBIC OJIHOM CTeTeHbI0 CBOOO Bl HA CBOOOIHBIC U BEIHYKICHHBIE KOJICOAHUSI.
KOJIe0aHUs CUCTEM C
OJTHOH CTEIMEHBIO
¢BOOOBI
3anmava 4.1. JluHaMUYECKUI pacyeT IIIOCKOW paMbl Ha BUOPAITMOHHYIO
HArpy3Ky
Ornpezenienne yucia cTeneHeil cBo00 bl COCPEIOTOUCHHBIX MacC
3aJJaHHOMU
pacueTHoi cxembl. Onpenernenne KodpUIMEHTOB U COCTABIICHHE
Crobonmbie 1 yPaBHEHU YaCTOT B yMCIeHHOM Buje. OnpeieeHue KOpHeil 4acTOTHOTO
BBIHY)XICHHBIC yPaBHEHUS M IIPOBEPKA IIPABUIILHOCTH €ro pemmenus. OnpeaeneHue
27 | xonebamus CHCTEM € | yacror 1epuoIoB cBOOOIHBIX Konebanuii. CocTapieHHe B 001IEM BHIE
HECKOJILKUMH CHCTEMBI KAHOHMYECKHMX YPABHEHMH /IS ONPEIEIEHHS aMILIATYJHbIX
CTENeHAMU CBOOOMIBI | syayenyit HHEPIMORHBIX CHIT TPHMEHHTENBHO K 3a1AHHON PACUSTHOI
cxeme. OnpeiesieHne TIIaBHBIX KO (GUITMEHTOB U CBOOOHBIX YWICHBI
CUCTEMBI KAHOHMYECKHUX YpaBHEHUH. V3 peIeHus CHCTEMBI ONPECITUTh
aAMIUTATYIHbBIC 3HAYCHUS WHEPIUOHHBIX CHI. [lOCTpOUTEH TMHAMUYIECKYIO
AMIOPY U3rHOAIOIINX MOMEHTOB.
[pubmmkentsie MeTob! | ICNOIb30BaHNE CHMMETPHUH B 3a1a4ax JuHaMuku. [Ipubavkennble
pemeHnus 3ana4 CIIocoObI OonpeCaAcCICHUA 4aCTOT CBOOOJTHBIX KOJICOAHUI
28 IMHAMHKA. Mepbl Hcnonp30BaHre CUMMETPUU PACYETHON CXEMBI B 331a4aX TUHAMHUKH.
3aIIHUTHI OT [TpubnmxeHHbIe CITIOCOOBI OMIPEICIICHUS YaCTOT CBOOOHBIX KOJICOaHMIA.
JTMHAMAYECKHIX Bpennoe Bo3nelicTBre BUOpALIMK U MEPHI 110 €r0 CHUYKEHUIO.
BO3JIENCTBHI N3yuenune TeopeTnyeckoro Marepuaia mo treme. Pemienue 3amay.
OcHoBHble oHATHA. CTaTHYECKHH cIIOCO0 pacdyeTa Ha YCTOMYUBOCTD.
OCHOBHHUG MONOKCHIA | Craryraeckmii cioco6 pacuera Ha yCTOHYHBOCTD.
29 YCTOMHHBOCTH W3ydeHue TeopeTHuecKoro Matepuania mno reme. Onpenaenexnue
COOpYKEHNN KPUTHYECKOH CHIIBI ISl CUCTEM C OHOH CTETEHBIO CBOOOIBL.
Pacuer Ha Y CTOWYMBOCTD HEHTPAIBHO-CKATHIX MPSIMOIMHENHBIX
CTEpKHEM.
Br160p ocHOBHOM cucTeMbl MeToAa epeMeniennii. CocTaBlieHHE
VY CTOWYHUBOCTD YpaBHEHHUS YCTOMYMBOCTH B o01eM Buje. [locTpoeHue B OCHOBHOU
30 LEHTPATBHO-CKATBIX | CHCTEME SIOPBI M3THOAIOIIMX MOMEHTOB OT €AMHMYHBIX CMELICHHU I 110
TIPSIMOJTMHEHHBIX HATPaBIIEHUSM BBEJCHHBIX JTOTOTHUTENBHBIX CBszel. Onpenenenue
cTepKHeit peaxIuii B JOMOTHUTENBHBIX CBA3SX OT 33/IaHHBIX €IMHUYHBIX CMEIIEHUN
U pellieHNe YPaBHEHUS YCTOWYMBOCTH MyTeM M0100pa HAMMEHBIIIETO
KpUTHYECKOro napamerpa. OnpeneieHne KpUTHIECKUX CHUIT U pacueTHBIS
JUTMHBI JIJIS1 BCEX CKATBIX CTOEK PACYETHOU CXEMBI
JIHHAMUYECKHIT 1 Pacuer miockux paM Ha yCTOMYMBOCTh METOJIOM IIEPEMEIICHMIA.
31 N3ydenune TeopeTnyeckoro Marepuaia rno treme. OnpeaeneHue

SHEPreTUYECKUI




METO/IbI pacyeTa Ha
YCTONYUBOCTh

KPUTUYECKHUX CHJI U1l CTEPKHEU U MPOCTBIX PaM IHEPTETUYECKUM
METOJIOM.

OO01I1e OJIOKEHU.
Pazpemaroine

OcCHOBHBIE ypaBHEHHUS U3rH0a TOHKUX IIJIACTUH
JuddepeHnraibHOe ypaBHEHUE U3rM0a IIACTUHBI. 3aJaHue TPaHUYHbIX

32 ypaBHEHUS U3rnda ycnoBuid. MI3ydeHue TeOpeTUIecKOro Marepuaia no Teme.
TOHKHUX IJIACTHH
3amauya 5.1. Pacuer n3rnbaemMoil IUINThI YUCIEHHBIMUA METOMAMU
MeTtobl IPUOIMKEHHOTO petieHus audQepeHInaIbHOTO YpaBHEHHS
TloCTaHOBKU M METOLL | yary6a Pacuer st METOJIOM KOHEUHBIX Pa3HOCTEH HA Pa3HBIX CETKaX.
33 | pemenns 3ana4 n3rnba [Toctpoenue rpaMKOB CXOIUMOCTH PELICHUS s Mporuda u
T1acTHH U3rudaroIUX MOMEHTOB B IIUTe. BapuanmoHHbie METO/IBI pelieH s 3a1a4
u3ru6a miactul. M3ydyeHnre TeopeTHuecKoro Marepuana rno TeMe.
3amauya 5.1. Pacuer n3rnbaemMoil IUINThI YUCIEHHBIMA METOJAMU
Pacyer mauThl METOJOM KOHEYHBIX 3JIEMEHTOB Ha Pa3HBIX CETKAX.
[TocTpoeHune rpa@uKoOB CXOAUMOCTH PEIICHMS I ITporuda u
34 Pacuer niut MeTo0M U3TrUOAOIIUX MOMEHTOB B IutuTe. CpaBHUTEIBHBINA aHAIIN3 PE3YJIbTATOB,
KOHCHHBIX SMCMCHTOB | 116 ;rygennprx MKP 1 MKD. BBIBOIBI TI0 TPHMEHEHHIO YHCIIEHHBIX
METOJIOB JIJISl pacdyeTa u3rn0aeMoi TmThl. 3ydeHrne TeopeTHIecKoro
MaTtepuaa 1o Teme.
OO01mure moJI0KEHUs 0 pacueTe TOHKUX oOoJouek. Jlegopmaruu u yeuus
B TOHKUX 000JIOYKaX
Obwue MONOKEHUA O | OcyopmpIe MORATHS 1 ONpeenenus obomouek. Kiaccuurarms
35 pactere TOHKUX obounouek. Onucanue noBepxHocTH. KpuBosnHeiiHas cucteMa KOopIuHaT.
obonoyex Jedopmaruu u ycuiinsa B TOHKUX 000104Kkax. CBsi3b HAPSDKEHUH C
BHYTPEHHUMU yCHIHSIMH. YacTHBIE TEOPUU pacyeTa TOHKUX 000JI0YEK.
Pacuer Tonkux nosiorux | Pacder o6onouek ¢ momorisio [IBK "SCAD" unu "LIRA"
obosouek. O0mre [Tpumenenue [1BK mis pacuera obomouek. Pacaernas cxema 0001049KH,
36 | cBemeHMs O YMCIIEHHBIX |ypaBHEHUE MOBEPXHOCTH 000JIOYKHU, TPAHUYHBIX ycioBuil. Harpyska u
METO/aX pacuera MPOBE/ICHHUE pacyeTa. M3ydueHne TeopeTHIecKOoro MaTepraa 1o Teme.
00o0ouek
3amaua 5.2. PacueT mo10oroi 000JI0OYKH METOIOM KOHEUHBIX DJIIEMEHTOB
Pacuer o6010uku MmeTo0M KoHEUHBIX AsieMeHTOB B [IBK "SCAD Office"
TlpuMenenne MeTona |y "JIupa-CAIIP" nns HECKOMBKUX BapHaHTOB 3arpykeHus. Jlis
37 | KOHEUYHBIX 3JIEMEHTOB K

pacdeTy 000J109eK

HEBBIT'OJIHOTO 3arpy>KeHUs N300pa3UTh SMIOPHI MPOruO0B, N3rHOaOIINX
MOMEHTOB U HOpMaJIbHbIX CHJI. BbIBOMIBI 11O pacueTy obonouku. U3ydyenue
TEOPETUYECKOI0 MaTepHaa 1o TeMe.




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

[Iporpammoilt TUCHUIUTMHBI TPETYCMOTPEHO MTPOBEICHHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAeTCS
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTepraj, MPAKTHYCCKUX U JTa0OPATOPHBIX 3aHITHH, MPEANIOIararniux
3aKpEIUICHUE U3YYCHHOI0 MaTepraja U (OpMHPOBAHUEC Y OO YUAFOIIMXCS HEOOXOMMBIX 3HAHUM, YMCHUH U
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATEIbHAs padoTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATEIbHOM PaOOTHI IO JUCIUIUIMHE BKIIOUACTCS CIASAYOIICE:

- U3y4YEHHE TEOPETUUECKHX BOIIPOCOB I10 BCEM TeMaM JIUCIUILINHEL;

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHUIM;

- IOJITOTOBKA K J1a00paTOPHBIM 3aHATHSIM;

- IOJATOTOBKA K BBITIOJIHEHUIO KOHTPOJIbHBIX 3a/IaHUM;

- IOJITOTOBKA K BBIIIOJIHCHUIO KOHTPOJIbHBIX PadoT;

- MOATOTOBKA K TEKYIIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- MOJITOTOBKA K K MPOMEXYTOYHOU aTTECTAIUU.

3aJI0roM  YCIEITHOTO OCBOCHUS AUCITUIUIMHBI SBIIETCS 0053aTeIbHOE MOCEIICHUE JIEKIIMOHHBIX,
MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee HECKOJIbKHX ) 3aHATUH
MOYET OCJIOKHUTh OCBOCHHE Pa3aeioB Kypca. Ha nmpakTuyeckux 3aHATUAX MaTepUall, U3JI0KEHHBIN Ha
JIEKIMSIX. 3aKPETUISIETCS BBIMOTHEHUEM KOHTPOJIBHBIX pa0doT 1Mo TeMaM AUCIUIUIMHBI cornacHo PIT/I.

[Tpuctynas Kk U3y4eHUIO TUCIUIUINHBI, HEOOXOIUMO B MIEPBYIO 04YePEIb 03HAKOMUTHCS
conepxanueM PITJ] miist ctyneHToB 0uHO#M hopMBbl 0OYUECHHS, @ TAKKE METOJIUYECKUMH YKa3aHUSAMH 110
OpraHU3aIMy CaMOCTOSATEIBLHON Pa0OThI U MOATOTOBKU K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHSATHSM.

[Ipu moAroTOBKE K MPAKTHYECKUM H JIAOOPATOPHBIM 3aHATHUSM M B paMKaX CaMOCTOSTEIIbHOMN
pabOTHI IO U3YYEHHUIO TUCIUIUIMHBI 00 YJaFOIIMMCS HEOOXOMMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUall U IOMOJIHUTh €0 C y4eTOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTEpaTyphl;

- IIPY CaMOCTOSITEJIbHOM M3Y4€HUU TE€OPETUUECKOM TEMBI CAeIaTh KOHCIEKT, UCIIOJIb3Ys
pexoMeHoBaHHbIe B PI1J] ncrounuku;

- BBINIOJIHUTh MPAKTUYECKUE 3aJIaHUS B PAMKaX U3y4aeMOU TEMBI,

- IOJITOTOBUTH OTYETHI 1O BHIMOJIHEHHBIM JIA0OPATOPHBIM padoTaM;

- BBITIOJIHUTHh KOHTPOJIbHBIC 33/IaHUS B PAMKAX U3y4aeMOM TEMBI;

- BBITTOJTHUTH KOHTPOJIbHBIE pa0OTHI, TPETYCMOTPEHHBIC padoueii TporpaMMON TUCIMILIUHEL

- IOJTOTOBUTHLCS K MPOMEKYTOUYHON aTTECTAIUU.

BrInosmHeHNI0 KOHTPOIIbHBIX (pacdeTHO-TpaduiecKuX) padoT JOHKHO HMPEIIeCTBOBATh H3yUEeHUE
COOTBETCTBYIOILIMX TEM TEOPETHYECKOI0 Kypca [0 MaTepuajiaM JIeKIUH, yaeOHUKaM, 3JIEKTPOHHBIM
pecypcam. [Ipexae uem HaUMHATH PENICHUE 3a7]a491, HEOOXOMMO BBIUEPTUTH B MacIITabe 3a1aHHYIO0
pacyYeTHYIO CXeMY U yKa3aTh Ha HEM BCe MCXOHBIC YHUCIIOBBIC JaHHbIE. [IpucTymnas K peneHuto Kaxmaon
3a/1a4M, HeOOXOIMMO YSICHUTh ce0e UCXO/IHbIE TaHHbIE, COJIEpKaHUE KaX/10r0 U3 MIyHKTOB 3aJaHUs U
OTPENIETUThH T€ METOJIBI CTPOUTEIHLHON MEXaHUKHU M CIIOCOOBI PEIICHHS, KOTOPBIE IUIAHUPYETCS] IPUMEHHTD.
[Ipu npoBeneHnH pacyeToB HEOOXOIMMO CTPOTO MPUACPKUBATHCS TPUHATON CUCTEMBI €MHUI] U3MEPEHUS
¢uznueckux BenuunH (CH) 1 cornacoBbIBaTh MEX1y COOON pPa3MEPHOCTH 3TUX BEIUYHUH.

Bce pacuetHbie (hOpMyIIbI TOTKHBI 3aHCHIBATHCS B OOIIETTPUHSATHIX 0003HAUYEHHUSX, PACUECTHBIE
CXEMBI JIOJDKHBI BBITIONHATHCS aKKYPAaTHO, C BKIIFOUEHHEM BCEX HEOOXOIMMBIX JIEMEHTOB U 0003HAYECHUIA
cornacHo cranaaptam ECKJI.

Pemenne 3a1a4 HEOOXOAMMO COMTPOBOXKAATH KPATKUMHU MOSICHEHUSIMH, BCEMU HEOOXOIMMBIMU
pacueTaMu M YeTKUMHU CXeMaMH C YKa3aHHUEeM B HEOOXOJAUMBIX CIyJasX MacIITaOOB IJIMH U CHIL.

PacuetHo-rpaduueckre paboThl JOMKHBI OBITH OQOPMIIEHBI Ha CTaHIAPTHBIX TUCTAaX Oenoil Oymaru
dopmara A4 (210x297) ¢ cobmonennem 'OCT. Ha TutynbHOM JMcTe 00s13aTEIBHO YKA3bIBAIOTCS HOMEP U
HauMEHOBaHUE PaOOTHI, GaMIIU U MHUIHABI cTyaeHTa U mudp. O0pasisl opopMIIeHHs CTaHAAPTHBIX
JUCTOB JIaHbl B IPUIIOKEHUU K METOANYECKUM yKazanusMm. OdopmieHne paboT Ha TUCTaX APYroro
dbopMmaTa He JOImyCcCKaeTcsl.



Htorom n3yueHus TUCHIUTIIIMHBI SIBJISETCS 3a4€T C OLIEHKOH (5 cemecTp) u dk3aMeH (6, 7 cemecTp).
3ayer mpoCTaBISETCS MO PE3yJIbTaTaM BBITIOJTHEHUSI KOHTPOJIBHBIX 3aJJaHUi, KOHTPOJILHBIX padoT U
YCTHOTO coOeceI0OBaHusI.
DK3aMeH POBOJUTCS 10 paciucanuio ceccun. @opma npoBeeHus 3aHaTHs — ycTHas. CTyIeHTHI,
HE MPOUIC/IINE aTTECTALNIO 10 TPadUKy CECCHH, TOJKHBI IMKBUIUPOBATH 33J0JDKEHHOCTD B
YCTAHOBJICHHOM ITOPSIIKE.

7. OuleHOYHbIe MAaTEPHAJIBI /ISl IPOBEAEHUA TEKYIEero KOHTPOJIsSl YCIeBAeMOCTH ¥ IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXcs M0 JMCUMILINHE (MOTYJII0)
7.1. IlepeueHb KOMIETSHIINI C YKa3aHUEM ITAINOB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS TUCIIUILTAHBI

KO,[[ 1 HAMMCHOBAHUC

Ne KonTtponupyemsie pa3iesbl JUCIUIIITHHBI 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. Pambl ¢ 1.5, OIIK-3.1, OIIK-6.11, |BeinosaHeHue
3aMKHYTBIM KOHTYPOM OIlK-11.1 KOHTpPOJIbHOM paboThl Ne
1 (3anmaya 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 KOHTPOJIBbHON paboThI 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

YCHUJIMH 110 JIMHUSIM BIIUSHUS 6.11 o
KOHTPOJIbHOM paboThl Ne
1 (3amaua 1.4)

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

8 |crpouTenbHON Mexanuku. Dopmyra

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




OIIK-1.2, OIIK-1.4, OIIK-

12 |3auer ¢ olLEeHKOMI 1.5, OIIK-3.1, OIIK-11.1,
OIIK-11.6
CraTtudecku HeolpeASINMbIe CUCTEMBI, UX OIIK-1.2, OIIK-1.3, OTIK- VYcTHBIN orpoc
13 CBOWCTBA U OCO6CEHI([)CTI/I ’ 1.5, OIIK-3.1, OTIK-11.3, ellecHue 3ap aq,
OINK-11.6 P A
YcrHBIM onpoc,
Pacuer cratudecku HEOMPE/IEIUMBIX pam OIK-1.2, OITK-1.8, OITK- pelieHue 3aaad.
14 |meTomoM cuil Ha ICMCTBHE CUIIOBOM 11.1. OMK-11.3 Brimonnenue
Harpy3ku o ' KOHTpPOJIbHOM paboThl Ne
2 (3agauu 2.1, 2.2)
YcrHblit onpoc,
Pacuer pam MeTOJIOM CHUJI Ha TEMIIEPATypHOE OIIK-1.2, OIIK-1.4, OIIK- PCILCHHE 3a/1ad.
15 . Brimonuenue
BO3JICUCTBUE U OCAJIKY OTIOP 1.8, OIIK-11.1, OIIK-11.3 KOHTPOJIbHOI paboTh! Ne
2 (3amava 2.3)
16 Pacuyer craTndecku HeomnpeaenuMbIX hepM U OIIK-1.2, OIIK-1.8, OIIK- | YcrHbI# onpoc,
MPOCTPAHCTBEHHBIX paM METOJIOM CHIT 3.1, OIIK-11.1, OIIK-11.3 |pemieHue 3a1a4
YcTHblii onpoc,
MeTtop nepeMelnieHnii B KAaHOHUYECKOM OIIK-1.2, OIIK-1.5, OIIK- PCLICHHE 3a/1a4.
17 (bopme 116 Brimonnenue
p ' KOHTPOJIbHON paboThl No
3 (3amava 3.1)
YcTHbli onpoc,
Pacuer pam MeTo/10M niepeMeleHuit Ha OIIK-1.2, OIIK-1.5, OIIK- PCLICHHE 3a/1a4.
18 . . Brimonnenue
JIEMCTBUE CUIIOBOM HArpy3KHU 111 KOHTPOJIbHOI paboThl Ne
3 (3amava 3.1)
19 Pacuer pam meTogom nepemMenieHnil Ha OIIK-1.2, OIIK-1.4, OIIK- | YcrHbI# onpoc,
TEMIIEpAaTypPHOE BO3JIEUCTBUE U OCAJKY OIOP 1.5, OIIK-11.1, OIIK-11.6  |pemenue 3aga4y
20 Pacuer HpOCTPaHCTBCHHBIX pam MeTo10M OITK-1.2, OTK-11.1 YcrHbIi onpoc,
repeMenieHu i penieHue 3aaaqy
YcTHBIi onpoc,
y y OIIK-1.2, OTIK-3.1, OIIK- | PCHICHHE SaMat.
21 [Mertop nepemenieHuii B MaTpudHOU hopme 116 Brinmonunenue
' KOHTPOJIbHOM paboTh! Ne
3 (3amava 3.2)
YcTHBIi onpoc,
OcCHOBBI pacueTa CTEP>KHEBBIX CUCTEM OIIK-1.2, OIIK-3.1, OIIK- PCLICHAE 3a/at.
22 Brinmonnenue
METOOM KOHEUYHBIX DJIEMEHTOB 11.1, OIIK-11.6 o
KOHTPOJIbHOM padoThI No
3 (3aymauva 3.3)
23 CwmenaHHBIA METOJT pacyeTa CTaTUIYEeCKU OIIK-1.2, OIIK-1.5, OIIK- | YcTHBIi ompoc,
HEONpPeIeTUMBbIX paM 11.1, OIIK-11.6 pelieHue 3aaau
24 |MHas xoHTaKTHas padboTa OIIK-1.2 YcTHBIN onpoc
OIIK-1.2, OIIK-1.4, OIIK-
25 | Dx3ameH 1.5, OIIK-3.1, OIIK-11.1, YcTHBIN ompoc
OIIK-11.6
OCHOBHBIE TIOHSITHS M OTIPEACIICHUS
op |AMHAMAKH coopyxeHuil. CBOOOIHBIE U OIIK-1.2, OIIK-1.4, OIIK- | YcrHbIii onpoc,

BBIHYK/ICHHBIE KOJIEOaHHSI CUCTEM C OHOU
CTENEHbI0 CBOOOIbI

1.5, OIIK-3.1, OIIK-11.6

pemiCHuC 3a1a4




27

CB0OOHBIC U BBIHYXIEHHBIC KOJIeOaHUs
CUCTEM C HECKOJILKIMH CTEMEHSIMU CBOOOIBI

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

YcrHBIM onpoc,
peleHue 3a1a4y

28

[TpubnmxeHHBIC METO/IbI PEIICHHS 3324
JTUHAMUKH. Mephl 3alTUThI OT
TUHAMUYECKUX BO3AEHCTBUI

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

YcTHbIi onpoc,
peleHue 3aau.
Beinonuenue
KOHTPOJIbHON paboThI No
4 (3amaua 4.1)

29

OCHOBHbBIE MOJOXKEHUS YCTOMYUBOCTH
COOPYXKEHHI

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

YcrHbIi onpoc,
pelieHue 3aaa4

30

Y CTONYMBOCTD LIEHTPAIBHO-CIKATBIX
IIPSMOJIMHEMHBIX CTEPKHEN

OIIK-1.2, OIIK-11.1, OIIK-
11.6

YcrHblii onpoc,
pelieHue 3aau.
Beinonuenue
KOHTPOJIbHON paboThI No
4 (3amaua 4.2)

31

JlnHaMUYECKUI U SHEPreTUYECKUH METOIbI
pacuera Ha YCTOWYUBOCTD

OIIK-1.2, OIIK-1.4, OIIK-1.5

YcrHblii onpoc,
pelieHue 3aau.

32

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

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

YcTHbIN onpoc

33

[TocTaHOBKM M METO/IbI PEIICHHUS 3a/1a4
n3ruda IIacTuH

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

YcTHbli onpoc,
penieHue 3aaau

34

Pacuer iUt MeTOI0M KOHEUHBIX DJIEMEHTOB

OIIK-1.2, OIIK-11.1

YcTHbli onpoc,
pelieHue 3a1ad.
Brimonnenue
KOHTPOJIBbHON paboThl No
5 (3amava 5.1)

35

OO01Ke MoJ0KEeHHS O pacdyeTe TOHKUX
000JI04eK

OIIK-1.2, OIIK-1.4, OIIK-3.1

VYerHbli onpoc

36

Pacuer TorKHX mosiorux odonouek. Oome
CBCACHUA O UHHUCJIICHHBIX MECTOdaXx pacqua
000JI04eK

OIIK-1.2, OIIK-1.5, OIIK-
11.6

VYerHbli onpoc

37

[TpuMeHeHne MeTO/1a KOHEYHBIX 3JIEMEHTOB
K pacdeTy 000sioueK

OIlK-1.2, OIIK-11.1

VYerHbll onpoc,
pelieHue 3aau.
Beinonuenue
KOHTPOJIbHON paboThl No
5 (3amava 5.2)

38

Wnas koHTakTHas pabora

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

YCTHBIN onpoc

39

OK3aMeH

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

VYerHbli onpoc




7.2. TunoBbIe KOHTPOJIbHBIE 3aJIJaHUS WM WHBIC MaTepHaJIbl TEKYIIET0 KOHTPOJIS YCIIEBAaCMOCTH,
HEO0OXOAMMBIC ISl OLICHKW 3HAHHMK, YMEHUN U HaBBIKOB U (MJIM) OIbITa MPOo(heCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI
KoHTpobHBIC 3a/1aHMs JIJIs1 CAMOCTOSATEIIbHON PabOThl Ha MPAKTUYCCKUX 3aHATHSIX (I IPOBEPKHU
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. daitn pacnonoxen B [Ipmnoxenusx: "KontpoasHeie 3aganus. 5 cemectp.pdf”

. Onpezenennie ycuinnii B OIHOJUCKOBBIX crcTemax (rmoctpoenue smtop M, Q, N).

. Onpenenenuie ycuiauii B AByXIMCKOBBIX cUcTeMax (moctpoenue amop M, Q, N).

. OnpezeneHre yCWInid B pamMax ¢ 3aMKHYTBhIM KOHTYypoM (iocTpoenue smtop M, Q, N).
. Onpenenenne ycunuit (N) B CTEpKHSIX MPOCTHIX (hepMm.

. [loctpoenue nuawmii Bnusiaus ycunwii (R, M, Q) B apHUPHO-KOHCOIBHBIX OaTKax.

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

. Onpezenenue nepeMeneHnid B MpOCTHIX (OJHOIUCKOBBIX) CUCTEMAX.

. Onpezenenue nepeMeneHnid B IByX/IMCKOBBIX CHUCTEMAX.

0NN Nk W

6 cemectp. Daiin pacnonoxen B [Ipunoxenusx: "KonTpoasHbie 3aganus. 6 cemectp.pdf”

. Onpenenenue nepeMenieHnil B CTaTUYECKH OIPeIeIMMbIX CHCTEMAaX.

. Pacder mpocThIX CTaTUYECKU HEOMIPEACTUMBIX CHCTEM METOJIOM CHJL.

. 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 METOJOM MepeMEeIICHUH.

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

0 1O N KW —

7 cemectp. @aiin pacnonoxed B [Ipunoxenusx: "Konrponbusie 3aganus. 7 cemectp.pdf”

1. luHaMUUeCKUi pacyeT CUCTEMBI C OJIHOM CTENEeHbI0 CBOOO/IHI.
2. OmnpeneneHne 4acTOThl CBOOOTHBIX KOJIEOaHHI pamBbl.

3. Pacyer cuctembl Ha YCTOMYHMBOCTH CTATUYECKUM CIIOCOOOM.

4. Pacuetr pambl Ha YCTOMYMBOCTh METOJIOM MEPEMEILICHUM.

5. Pemienue oOpaTHOM 3a7a4un TEOPUHU M3rH0a TIACTHH.

6. Pacuer nsrubaemoii iacTUHBI METOJIOM KOHEUHBIX Pa3HOCTEH.
7. Pacuet uzrubaemoit miactuHbsl MeTo1oM byOHOBa — ["anepkuHa.
8. Pacuer nzrn6aeMoii miacTHHBI METOJJOM KOHEYHBIX 2JIEMEHTOB.

7.3. CucteMa OlIeHUBAaHUS PE3YITATOB OOYUYCHHS 110 AUCHUIIINHE (MOJIYII0) TIPH MPOBEICHUU TEKYILETO
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 UCIIOJIH30BAHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKUA 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 TCOPHUAX, KOHIIETIIUAX U HAIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pelIaTh CIOXKHBIC
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 IOCTAHOBKE HAYYHBIX U 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
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO 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 PEIICHUU HAYYHBIX U TPO(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
KOMIIETCHITUH;

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




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHA0BAaHHON pabodel mporpaMMoii;

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

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLENIUAX U HAIPABICHUSIX
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 1noj; pyKoBOJCTBOM INPENOIaBaTeNsl Ha MPAKTHUECKUX 3aHATHUSX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

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

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

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

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIMH B IIPOLIECCE 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.

O 0

. OCHOBHbIE TIOHATHUS PACUETHOM CXeMbI COOpYKeHHs. CBSI3U U y3J1bl IIJIOCKON pacyeTHOM CXEMBI.
. Kimaccudukanus cTepKHEBbIX CUCTEM U UX PAaCUETHBIX cxeM. KnHeMaTu4eckuii aHain3 cxeM.

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

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

. Pacuet pam ¢ 3aMKHYTBIM KOHTYypoM. OnpesiesieHne peakivii 1 BHYyTPEHHUX YCUITUH.

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

. Pacuet TpexmapHupHbIx apok. Onpeenenne peakiyii ¥ BHyTPEHHUX YCUITUH.
. [IpocTeie miockue hepmbl. YcloBue reoMmeTpuieckoi HemsMmenseMocTu. Kiaccudukanus 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, CTIOCOOBI UX TIOCTPOCHUSI.




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

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

14. Onpeenenne yCWIHi MO JUHUSM BIMSHUS OT HEMOJABUKHOU U MOJBUKHOM Harpy3ox.

15. Jluauu BAMSIHUS YCHIIHNA B IPOCTHIX (hepmax. CriocoObl MOCTPOSHUS, CBOWCTBA JIMHUN BIUSHUSI.
16. OcHOBHBIE TPUHIIUIIBI CTPOUTEIILHON MeXaHUKU. Buasl mepemernienuii. Pabora BHETHUX CHIL.
17. OcHoBHBIE TeOpeMBbI cTpouTeabHON Mexanuku. ®opmyna Makcsemia—Mopa 1 ee IpUMEHEHHE.
18. Omnpezernenue nepeMenieHnii B CTep>KHEBBIX cucTeMax. @opMyIibl IEPEMHOKEHHUS IITIOP.

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

6 cemectp. CTpoutesibHasi MEXaHHUKA, YaCTh 2

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

2. KakoBbl OCHOBHBIE CBOMCTBA CTATUYECKU HEOIpeAeTuMbIX cucteM? HazoBuTe Tpu OCHOBHBIX
(kmaccuueckux) metoja 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
KO3 UIIMEHTOB MPU HEU3BECTHBIX 01] B MC?

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

6. Kak BBIYMCIIAIOTCS SIIOPBI PE3YIBTUPYIOLINX MOMEHTOB B MeToJie cuii? B yem naes u cyth
nehopMaImOHHOM MPOBEPKU B METOC CHII?

7. Kak onpenenstorcs nomnepednbie cuiabl Q depes 3HadeHuss MoMeHTOB?  Kak ompenensitores
npo1oyibHBIEC cUiIbl N Uepes mornepevHbie CUibl?

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

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

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

11. K xakuM ynpoIieHusM BeeT y4eT CUMMETPUH IIpH pacdere MeTo oM cun? Kakue crnocoOsl
YIPOILEHUS IIPU pacueTe CUMMETPUYHBIX cUCTEM?

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

13. Kak onpenenuth CTeneHb CTAaTHYECKON HEONPEAETUMOCTH 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 KWHEMaTHYeCKON HeonpeaenuMocTu cucteMmbl?  Kak onpenensiercs creneHb
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
CTEpXKHEHN COCTaBIISIIOT OCHOBHYIO cuctemy MII?

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

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

20. Kak 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 METOJOM MepeMeleHU?

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

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

24. Kak onpeenuTh CTENEeHb KHHEMaTUYECKOM HEONPEAeIMMOCTH MTPOCTPAHCTBEHHBIX pamM? B uem
HPOSIBIIAIOTCS 0COOEHHOCTH pacyeTa NpoCTpaHCTBEHHBIX pam MIT?



25. OcHOBHOE MaTpU4HOE ypaBHEHUE npu pacdere pam MII B matpuunoit popme? U3 gyero 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 MeTo1e?

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. lunamuka coopyxeHuid. Bunbl nuHamudeckux Harpy30Kk. OCHOBHBIE 3aKOHbBI 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 CBOOOTHBIX KOJICOAHHIA.

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

5. BeIHyX/1€HHbIE KOJIeOaHUS CUCTEMBI C OJJTHOM CTENeHbI0 cBOOOABI. JJuHamuueckuii ko3pPpuimrent
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 YIIPYTOIl CHCTEMBI C ABYMSI CTETIEHSAMH ¢BO0O01bI. OnpeeTuTeNh 4acToT.
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 MEXaHUYECKON CHCTEMBI 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 CTENIEHsIMHU cBO001bl. KaHOHMYECKHE ypaBHEHUS
JUISL aMILUTUTYJ, UHEPIUOHHBIX CHII.

12. Onpenenenne K03PPUIMEHTOB U CBOOOIHBIX WIEHOB KAHOHUYECKUX YPAaBHEHUN U1l aMIUIUTY/L
MHEPLUHUOHHBIX cuil. [locTpoeHne nnHaMu4ecKoi SM0pbl U3rM0AIIUX MOMEHTOB.

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

14. Cioco6 mpuBEACHHBIX MACC IS OIIPEIeNICHUs MePBOM YacTOThI CBOOOIHBIX KOJIeOaHMI
CUCTEMBI C pacHpeIeICHHBIMI MaCCaMHU.

15. Bnusinue BUOpaliMOHHOM Harpy3ku Ha KOHCTPYKIIMH, 000PYJOBaHUE U OPraHU3M UEeJIOBEKa.
Mepbl 3alUTH OT TUHAMUYECKUX BO3/ICUCTBUM.

17. Yuer cummeTpuu B 3a7adax JuHaMuKd. CHMMETpUYHbIE U KOCOCUMMETPHUUHBIE (POPMBI
KosiebaHui. ['pynnupoBka CHMMETPUYHO PACIOI0KEHHBIX TOUYEUHBIX MacC.

18. TloHsATHE O MOTEpE YCTOMUNBOCTH U KpUTHUECKOW Harpy3ke. CriocoObl (KpUTEpUN) pelIeHUs
3a/1a4 ycTOWuMBOCTH. CTaTHYECKHU KPUTEPUM YCTOMYUBOCTH U JOMYIIEHUS IIPU €r0 TPUMEHEHUU.

19. Mcrionb30BaHUE CTATUYECKOTO KPUTEPHUS YCTOWUNBOCTH IIPH ONPEAECICHUN KPUTUIECKON
Harpy3Ku B CUCTEME C OJIHOI CTENEeHbI0 CBOOO/IbI (TIpUMED).

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

21. 3agaua Diinepa 00 yCTOWYHUBOCTH IIEHTPATHHO-CKATOTO CTEP>KHSI (OCHOBHBIE PE3YIIbTATHI).
PacuetHple mapameTphl 3a1a4u yCTOMUMBOCTH. KpuTndeckuii mapameTp, pacdeTHas JUIMHA U KOOPHUITUEHT
IIPUBENICHUS.

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



CIIy4aeB 3aKpeTUICHUs IIEHTPATbHO-CKATOTO CTEPIKHSI.

23. CocraBrieHre ypaBHEHUS] YCTOMUUBOCTH ISl CHCTEMBI ¢ OECKOHEUHBIM YHCIIOM CTENeHEH
CcBOOOBI TyTEM HETMOCPEACTBEHHOTO HHTETpUpOBaHUs nu(PepeHIInaNIbHOTO YpaBHEHUS OCH CTEPKHS
(mpumep coctaBneHus: AUPPEPEHIINATHHOTO YPABHEHUS U TP. YCIOBUH).

24. PenieHre ypaBHEHUS! YCTOMUMBOCTH C TTIOMOIIBIO TAOIUI cienuaibHbIX QpyHKImiA. OnpeneneHue
TrpaHuIl MIOUCKAa MUHUMAJILHOTO KOPHS (TIpuMep).

24. PeiieHue 3a1a4 yCTOWYUBOCTH METOI0M Tiepemenienunii. CucreMa KaHOHMYECKUX YpaBHEHUH.
YpaBHEHHE YCTOMYHUBOCTH B OOIIIEM BHUJIC.

25. OCHOBHBIE OIpeIeICHUS 1 KJIaCCU(DUKAIINS TIACTHH.

26. Texaudeckas Teopus u3ruoa miactuH. I 'unore3sl Kupxroda.

27. llepemertienusi, neopMaIuu, HAMPSHKCHAS] U YCUITUS B TUTACTUHE.

28. IuddepeHnnanbHOe ypaBHCHHE H3rH0a IJIACTHHEI.

29. ®opMyIMpOBKa I'PAHUYHBIX YCIOBHH JIJIsl H3rH0aeMOil TIACTHHBI.

30. DneMeHTapHbIE Clydan U3ruoa rmiacTuH. Penenne npsiMoi U 00paTHOM 3a/1a4 u3ruda IIacTUH.

31. OpTOoTpOnHBIE U KOHCTPYKTUBHO OPTOTPOIIHBIE TIACTUHBL. [11acTUHBI HA YIPYTOM OCHOBaHUHU.

32. MeTobl pacuera u3rudaeMbIX IUIACTUH, UX KIacCHU(pUKAIIH.

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

34. KoHeuHO-pa3HOCTHBIH oneparop audQepeHInalIbHOr0 ypaBHeHUs n3ru0a. [ paHnYHbIC YCIOBHS.

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

36. BapuanuonHas IocTaHOBKA 3aauu M3ru0a miacTHHbL. BapualmoHHO-pa3HOCTHBIM METO/.

37. CyTh MeTO/1a KOHEUHBIX 3JIeMEeHTOB. OCHOBHBIE NoJI0KeHUs. JlocTonHCcTBa U HegocTtatku MKD.

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

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

40. ITocnenoBaTenbHOCTH pacuyeTa METOJAOM KOHEUHBIX 3JIEMEHTOB.

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

42. Knaccuduxkamus odonouek. Onucanue mNoBEpXHOCTH 000JIOYKU B JEKAPTOBOI cucTEME.

43. lebopmanyiy ¥ yCUJIUsl B TOHKHX 00010ukax. CBSA3b HANPSHKEHUH ¢ BHYTPCHHUMU YCHIIUSIMH.

44. J1onoaHUTENBHBIC TUIIOTE3bI IJIS TTOJIOTHX 000J109eK?

45. YacTHbple TEOpUH pacyeTa TOHKHX 000J09eK. beaMoOMeHTHast 1 1o1y0e3MOMEHTHAs TEOPHH.

46. Texuudeckas TeOpusi TOHKUX 000J04eK. JOMOTHUTENbHBIE TUTIOTE3HI.

47. HanpskeHHOE COCTOSIHUE ToJoroi 000m0uku. [ledopMaiiuu 1 ypaBHEHHs] paBHOBECHS MTOJIOTON
000JI0YKH.

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

49. IlpuMeHeHne MEeTO]a KOHEYHBIX 3JIEMEHTOB K pacueTy obonodek. [IpenmyiiecTBa 1 HEJOCTATKH
MKD3.

50. Tumnbl KOHEYHBIE TIEMEHTHI A pacueTa obonouek. OcobeHHocTu nmpuMenenuss MKD k pacuery
000JI04eK.

7.4.2. IlpakTuyeckue 3aaHus AJ1s IPOBEICHHs TPOMEKYTOUHOM aTTecTallMi 00y4JaroINXCs

TecroBbie 3a1anus (1715 IPOBEPKU CHOPMUPOBAHHOCTH MHIAUKATOPA TOCTHIKEHUN KOMIIETEHLIUM:
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.10, OIIK-3.1, OIIK-6.17, OIIK-6.18, OIIK-
6.19, OIIK-11.1, OIIK-11.6, OIIK-11.7, OTIK-11.13, OIIK-11.14)

Cemectp 5. ®aiin pasmenien no aapecy DdMOC Moodle: https://moodle.spbgasu.ru/mod/resource/
Cemectp 6. ®aitn pasmenien mo aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

Cemectp 7. ®aiin pasmenien no aapecy DdMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

7.4.3. IlpumepHble TEMBI KypcoBOi paboThI (MpoekTa) (IpyU HaJIUYUN)
KypcoBble npoekTsl (paboThl) y4eOHBIM IJIAHOM HE MPEYCMOTPEHBI.

7.5. Meroauyeckue MaTepuassl, OIpeIeAOIne IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUM, HABBIKOB U
(uH) ombITa IPOQECCUOHATBHOMN NEATETbHOCTH, XapaKTepU3YIOIIUE 3Tarbl (JOPMUPOBAHUS KOMIIETCHIIUN



[Ipornieypa npoBeaeHNs MPOMEXKYTOYHON aTTeCTAIlUU U TeKYIEeTr0 KOHTPOJIS yCIIeBaeMOCTH (11t
MIPOBEPKHU CHOPMUPOBAHHOCTH MHIUKATOPOB JocTHx)eHUs koMmrierenmmid: 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)

[Iponienypa npoBeaeHUs MPOMEKYTOUHON aTTECTAIIMU U TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
pErJIaMeHTUPYETCS JIOKATBbHBIM HOPMATHBHBIM aKTOM, ONPEACIISIONTIM TOPSIOK OpraHu3aiuy 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOYHOM aTTECTAIIMH 00yUYaIOIIUXC .

[Iponienypa onieHuBaHust HOPMUPOBAHUS KOMITETEHIIUN MTPH TIPOBEICHUH TEKYIIETO KOHTPOJIS
NpuBeacHa B 1. 7.2.

TunoBbie KOHTPOJIBHBIC 3a/IaHKS WJIM UHBIE MATEPHAIIBI TEKYIIETO KOHTPOJIS IPUBEACHBI B 1. 7.3.

[Tpouenypa oneHuBanust GOPMUPOBAHUS KOMITETEHITUH ITPU MPOBEACHUH TEKYIIIETO KOHTPOJISL.

1.1. CamocrosiTensHas paboTa Ha MPAKTHYECKUX 3aHATUSAX U YIAICHHO TI0 PEIICHUIO KOHTPOJIBHBIX
3a1aHU.

[TepeueHs KOHTPOJIBHBIX 3aMaHull mpuBeaeH B pasaene @OC/TunoBsie KOHTPOJIBHBIC 33JaHUSL...

1.2. BeinoyiHeHHE KOHTPOJIBHBIX Pa0OT COTIacHO YTBEPXKICHHBIM METOANYECKUM YKA3aHUSIM.

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

[lepedyeHb KOHTPOJIBHBIX PAOOT:

5 cemectp. (JI3.4)

KonTponbras pabora Ne 1. "Pacuer ctaTudecku onpeaeInMbIX cucTeM".

3anmaga 1.1. OnpeneneHre BHYTPEHHUX YCHIMK B IAPHUPHO-KOHCOIBHOMN OaJke.
3agava 1.2. Onpenenenne BHYTPEHHUX YCHUINK B MHOTOJIMCKOBOM pame.

3amaua 1.3. OnpeneneHue yCHIMEM B CTEPIKHAX OAIOYHOM (PEpMEI.

3amaga 1.4. Pacuer mapHUPHO-KOHCOJIBHOW OAJIKM HA TTOJIBIKHYIO HATPY3KY.
3agayga 1.5. Onpenenenne nepemMenieHnii B MHOTOJIMICKOBOM paMe.

6 cemectp. (JI3.4)

KonTponbnas pabota Ne 2. "PacueT cratuyecku HeoIpeaeInMon paMbl METOAOM CUIT".
3amaua 2.1. PacueT miocKkoi cTaTUYeCKH HEOIPEACIMMON paMbl METOJOM CHIL.

3anaua 2.2. OnpezeneHue nepeMenieHnii B CTaTUYECKH HEONIPEASIUMON pame.

3anaua 2.3. PacueT cTaTU4EeCKU HEONPEAETMMOM paMbl METOJIOM CHJI Ha OCAJKY OIOp.

Kontponbnas padota Ne 3. "PacueTr cTaTH4eCKH HEOTPEIETUMOI paMbl METOIOM TIepeMelieHu".
3anaya 3.1. Pacuer miockoi paMbl METO/IOM IEpEMEIICHUI B KaHOHUYECKOU (hopme.

3anava 3.2. PacueT mi0cKoM paMbl METOI0OM IIEpEMEIIEHUI B MaTpUUHOM popme.

3amaua 3.3. PacueT miockoil paMbl METOJIOM KOHEYHBIX JIEMEHTOB.

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

KonTponbnas padota Ne 4. "PacueT miockoil pambl Ha AMHAMUKY U YCTOWYUBOCTD'.
3anava 4.1. JluHaMu4yecKuid pacyeT MI0CKOW pamMbl Ha BUOPAIITMOHHYIO HATPY3KY.
3anaua 4.2. PacueT miocKoi paMbl HA YCTOMUYHUBOCTh METOJIOM MEPEMEILIEHUM.

KonTponbnas padora Ne 5. "PacueT TOHKOCTEHHBIX KOHCTPYKIIMNA'".
3amaua 5.1. PacueTr n3rnbaemMoi MINTHI YUCIEHHBIMHA METOLAMHU.
3amaua 5.2. PacueT monoroii 000J04YKHA METOAOM KOHEUHBIX DJIEMEHTOB.

2. IlpomexyTouHasi aTTECTAIUs 110 JUCIUIUINHE TPOBOAUTCS B JOpMeE 3adeTa ¢ OIeHKOH (5
ceMecTp) u dk3aMeHa (6, 7 cemecTp) .

2.1. 3ayeT mpoCTaBIAETCS MO PE3YIbTATaM BBIOJIHEHNSI KOHTPOJIBHBIX 3aJaHU, KOHTPOJIbHBIX
paboT 1 yCTHOTO coOeceI0BaHus.

2.2. DK3aMeH NPOCTAaBIAETCS 0 pe3yJbTaTaM CAadM dK3aMeHa B 9K3aMEHAMOHHYIO ceccuio. B
9K3aMEHAIIMOHHBIN OMIIET BKIIFOUEHO 2 TEOPETUIECKUX BOIIPOCA U TPAKTHIECKOe 3aJaHue (3a/1a4a),
COOTBETCTBYIOIIEE CONIEPIKAHUIO POPMHUPYEMBIX KOMIIETECHITHIH.

DK3aMeH NPOBOJUTCS B yCTHOM popme. Ha moaroToBKy 1o 3K3aMeHallMOHHOMY OUJIETY OTBOJIUTCS



60 MuH.

MPOBEACHUS TPOMEKYTOUHON aTTECTAILIUH.

[Tpumeps! npakTUYecKuX 3ananuii mpuBeaeHsl B pazaene ®OC/ [pakTruueckue 3a1aHus s

[TepeueHb TEOpETUYECKUX BOIIPOCOB MpuBeieH B pasaeine @OC/ Teopernueckue BOIPOCHI JIIs

MIPOBEJICHUS ITPOMEKYTOUHOM ATTECTALUH.

7.6. Kpurepun oreHuBaHuS cPOPMUPOBAHHOCTH KOMIIETCHIIUIA ITPH IPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YpoBeHb OCBOEHUS U OLICHKA
Onenka Onenka
«HEYIOBIETBOPUTEIND | «ymoBieTBOpUTeNbH | OLEHKA «XOPOIIO» OneHka «OTJIIMYHOY
HOY» o»
«HE 3a4TEHOY» «324TEHOY
VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUU KOMIIETEHIINH KOMIETEHIINH
«HEJ0CTATOYHBII». «TIOPOTOBBII. «TIPOJIBUHYTHII». «BBICOKUI».
Kommereniuu ge Kommerenmn Komnerenimmn Kommerenmn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OTCYTCTBYIOT, | CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBAHBI 3HAHUN. Y MEHHS HOCSIT _ | BeecToponme. Ymenus
OLICHUBAHMS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIIEIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K pEIICHHUI0 KaK
Xapakrep. PEILIEHUIO TUTTOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJlaHUM. HECTaHAapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSTEJIBHOCTU | CaMOCTOSTEIbHOCTH,
YCTOMUYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA

HaBBIKA.




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

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxeT BpIOpaTh
METOIMKY
BBIIOJTHEHUS
3alaHUM.
HomnyckaeT rpyObie
OIIMOKY TIPH
BBINOJTHEHU U
3aJIaHuH,
HapyIIAKIINUEe JOTUKY
pEIIcHUS 3a/1a4.
Hemaet
HEKOPPEKTHBIE
BBIBOJBI.

He moxer
000CHOBATH
AITOPUTM
BBIIIOJIHEHUS
3aJaHUH.

HcnwiTeiBaeT
3aTPYIHCHUS 110
BBIOOPY METOIMKHI
BBIIIOJTHEHUS
3aJaHUMN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUN
3aJIaHuH,
HapyIICHUS JIOTUKH
pelIeHus 3a1a4.
HcneIThIBaCT
3aTPYIHEHHUS C
(bopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneIThIBaCT
3aTPyIHCHHS TIPH
000CHOBAHHUH
ajropuTMa
BBIIOJIHEHUS
3aJaHUMN.

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.

[Ipumenser
TEOPETUUECKUE 3HAHUS
JUTSL BBIOOpa METOIUKHU
BBIIIOJIHEHUS 3aJaHUH.
He nomyckaet omm6ox

P BBITIOJTHEHUHN
3aaHUH.
CaMOoCTOSTEIIFHO
aHAJIM3UPYET
pe3yIbTaThI
BBIIIOJIHEHUS 3aJaHMIA.
I'pamoTHO
00OCHOBBIBAET XOJI
penieHus 3aaad.

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

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

Or1eHKa «OTJIMYHO»/«3a4TEHOY» BBICTABIISICTCS, €CJIM CpeaHee apu(PMETHIECKOE HAXOUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «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 AOMOJHUTENBHOMN JIUTEPATYPbI, HEOOXOAUMOM /7151 OCBOSHUS TUCIUTITHHBI

(MoTyist)
N KommuecTBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, TO/I U3/IaHUsl yUeOHOU U
n/m yue0HO-METOINYECKON JTUTEepaTyPhl PK3EMILIADOB/SIEKTD
oHHBIN anpec ObC
OcHoBHas JIuTEpaTypa
1 MacnennukoB A. M., JIuHaMuKa U YCTOWYHUBOCTh COOPYKeHHI, MOCKBa: https://urait.ru/bcode/
FOpaiir, 2023 511543
2 MacnennukoB A. M., HauanbHblil Kypc CTPOUTENBHOM MEXaHUKHU 693
crepkHeBbIX cucteM, CII6.: [Tpocnexkt Hayku, 2009
3 |babanos B. B., CrpoutensHas mexanuka, M.: Akagemus, 2011 384
4 ba6anos B. B., MacnennukoB H. A., CtpourensHas mexanuka. PacueTHo- http://ntb.spbgasu.ru/
rpaduudeckue pabotsl, CI16., 2017 elib/00771/
MacnennukoB A. M., OCHOBBI IMHAMUKH U YCTOMYUBOCTH CTEPIKHEBBIX
5 226
cucteM, M., 2000




babanos B. B., MacnennukoB H. A., CtpourtensHas Mmexanuka. PacueTHo-
rpadudeckue padbotsl, Cankt-IlerepOypr: Cankr-IleTepOyprekuit

rOCYIapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBEpcuTeT, DbC ACB,
2017

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

ba6anos B. B., CtpourtenbHas MexaHuKa IS apXUTEKTOPOB, MOCKBa: https://urait.ru/bcode/

FOpaiir, 2023 511533
JonojHuTeIbHAsI JIUTEPaTypa

KoGenes E. A., MacnennukoB H. A., CtpoutenbHas Mmexanuka, CaHKT- 20

[TerepOypr: Ilerpononuc, 2020

Jlykamesuy A. A., Jlykamesuu H. K., Ctpoutenbnas mexannka, CII06., 2018

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

Jlykamesuy A. A., Teopust pacueta ruracTuH u oo6onouek, Cankr-IlerepOypr:

Cankr-IleTepOyprckuii Tocy1apCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN

http://www.iprbooksh

yaupepcutet, 9bC ACB, 2017

op.ru/74353.html

3 |KobGenes E. A., MacnennnkoB H. A., CtpourensHas mexanuka, CII6., 2018 20

4 |JlykameBuy A. A., Teopust pacuera miactu u obomnouek, CII6., 2017

http://ntb.spbgasu.ru/

elib/00809/
5 OpexoB M. M., 3unoBse B. U., Macnennnkos B. M., UmxkenepHast http://ntb.spbgasu.ru/
reonesus, CII6., 2012 elib/00363/

OO6yuaromuecs u3 yrciia MHBaIUI0B U jnil ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH PECypcaMu B OpMax, aIalTUPOBAHHBIX K OTPAHUYCHUSAM UX

300pPOBbA.

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

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HanmMeHnoBaHue pecypca cetu ((I/IHTCpHeT»

DIEeKTPOHHBIN aJipec pecypca

"TeopeTtnueckas nmoaroroBka CTpouTenbHas MEXaHUKA':
9JIEKTPOHHBIN Kypc B cucteme Moodle

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

"Teoperndeckas moaroroka CTpoHTeNbHAs MEXaHHUKA, YacTh 3
(w1t CY3C)": anekTpoHHbIi Kypc B cructeme Moodle

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

8.3. Ilepeuennb coBpeMEeHHBIX MTPOPECCUOHAIBHBIX 0a3 TaHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

DJIEKTPOHHO-OMOIMOTEeUHAsl cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

DIIeKTPOHHO-O0MOIMoTeuHas cucteMa u3aarenbersa "FOPAUT"

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

OnexTpoHHas oubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DIIEKTPOHHO-OMOIMoTeUHas cucteMma m3narenbera "' IPRsmart”

http://www.iprbookshop.ru/

EnuHbIi 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGI'ACY

www.spbgasu.ru

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
6ubimnorexka ELIBRARY.RU

ObpazoBarenbHble nHTepHET-pecypebl CIIGIACY

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

Poccwuiickast rocygapcTBeHHast OMOInOTEeKa

www.rsl.ru




8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIIECTBICHUH 00pa30BaTEIILHOTO
mpoliecca 1o AUCIUIUINHE, BKIII0Yas IepeYeHb JTUIIEH3MOHHOTO U CBOOOTHO PacIpOCTPaHIEMOTO

MPOrPaMMHOTO 00eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

Math Cad Bepcus 15

CyO0HIIeH3MOHHOE COTJIAIlICHUE Ha
ucrnonb3oBanue npoaykros "PTC" ¢
000"Codrt JlomxucTuk" 10roBOp
Ne20716/SPB9 2010 r. JIuniensust
OeccpouHast

Scad Office Bepcus 21

SCAD Office norosop Nel13 ot
13.03.2015 ¢ OO0
"ABTomatuzanus [IpoekTHbIX
pabort". JIuniensus 6eccpoynas

8.5. MarepuanbHO-TeXHUYECKOe 00ecredeHne UCITUTLTNHBI
Cenenusi 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUNA U TOMENICHUH JI1 CAMOCTOSITEIbHOU PaOOThI

HanmeHnoBaHue yuyeOHBIX ayTUTOPUI 1
MTOMENICHUH JJIT CAMOCTOSTEIFHON pabOoThI

OCHaH_[eHHOCTB O60py,I[OBaHI/ICM U TCXHUYCCKHUMU
CcpeacTBaMu O6y‘IeHI/I${

59. YueOHbIe ayAUTOPHH TSI IPOBEICHUS
MPaKTUYECKHUX 3aHITHI, KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padoT),
TPYIIIOBBIX U UHIMBUIYATbHBIX KOHCYJIBTAILIHM,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
aTTecTaluu

VYyebHas ayuTOpHs AJis IPOBEACHUS TPAKTUUECKUX
3aHSATUHN, KYPCOBOTO MMPOCKTUPOBAHUS (BBITIOJIHEHUS
KYPCOBBIX paboT), TPYIITOBBIX U MHIUBHIYaTbHBIX
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIS U
MMPOMEKYTOUHON aTTECTAIUU — KOMILJIEKT
MYJIbTUMEAUHHOTO 000pyA0oBaHus (IICPCOHATBHBII
KOMIIBIOTEP, MYJIBTUMEIUNHBIN TPOEKTOP, IKPaH,
ayJIn0-CUCTEMA), I0CKA, KOMIUIEKT y4eOHO Mebenu,
noAkIroueHue Kk komnerorepHoit cetu CII6IACY,
BbIXOJ B IHTEpHET.

59. YyeOHble ayAUTOPHUH ISl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUN

YueOHas ayTuTOPHS I TPOBEACHUS 3aHATHHA
JIEKITMOHHOTO THIIA, KOMILJIEKT MYJIbTUMEIUHHOTO
obopynoBaHus (IEPCOHABHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIA TIPOEKTOP, IKPaH, ayIHO-CUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CITOIACY,
BbIXOJ] B VIHTEepHET.

59. TlomerieHus A1 CAMOCTOSITETLHON pabOThI

[Tomernienue A caMOCTOSTEHLHON pabOTHI
(unTanbHbIN 3211 Oubnmorexu, ayn. 217): [IK-23 mr., B
T.9. 1 mrr.- TIK mmst mu ¢ OB3 (cuctemusliii 010K,
MOHHTOP, KJIABHATYPa, MBIIIIb) C TIOKITIOYCHHEM K
cetn «HTEpHET» M 0OECIIEUCHUEM JOCTYIIA B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

I10O Microsoft Windows 10, Microsoft Office 2016




59. MexxkadenpanpHas 1adbopaTopus:
Cexknus A

2-s1 Kpacnoapmetickas yi. n1.4

Aya. Ne 40, Ne 15, Ne 226

IM'mopaBnuueckas mammna 30tc; McnibitaTensHas
mamuHa 140tc; [Ipecc runpaBauueckuii 50tc;
Mamuna ucneitarensas S0tc; [pecc
ruapaBinnueckuii S00Tc; YHUBEpcalibHask HAMOJbHAS
UCIBITaTeIbHAS SJICKTPOMEXaHUYECKasi MallIUHA 10
100 kH; YHuBepcanbHas HaCTOJIbHAs UCIbITATEIbHAS
aJeKTpoMexaHudeckas Mamusa a0 10 xH;
YHuBepcanbpHasi HaCTOJIbHAs UCTIBITATEIbHAS
aJeKTpoMexaHndeckas MamurHa 10 SOxkH;
YHuBepcanpHas 3JIeKTpOMEXaHNYeCcKast
ucneiTarenbHas wmamuHa 600kH; Cepso-
rUApaBiInyeckas ucnbitareabHas cucreMa UTM Ha
100xH; CepBoruapaBinuueckasi BBICOKOYaCTOTHAs
ucneITarenbHas cucremMa MaKron na 25kH;
CepBoruapaBnuyeckas UCTIBITATeNIbHAS CUCTEMA -
Magnum - 2000xH; A1220 MONOLITH
yIABTPa3BYKOBOM JeEKTOCKOI JJIsl KOHTPOJISl OETOHA,
JleTeKkTop cTep KHEW apMaTyphl U OIpeeieHne
TOJIIIMHBI 3aITUTHOTO CJI0s1; MOJOTOK JUIS UCIIBITAHUN
6erona SilverSchmidt PC; IIpuGop miist onpeneaeHus
MIPOYHOCTU MaTepuanoB MeTo oM oTpbiBa [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-YMHUCCHOHHBINA aHATU3ATOP XUMUYECKOTO
cocraBa MeTayuioB u crutaBoB PMI-MASTER UVR
Pro; IlopTaTuBHBIN peHTIeHO-(ITyOpECeHTHBIN
CHEKTPOMETP ISl aHAIM3a METAJLIOB C

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

Z[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBaroTCs CIICHHUAJIBHBIC YCIIOBUA JIA MMOJYYCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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