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

KOHCTPYKIUH Ha MPOYHOCTb, KECTKOCTh U YCTOMYMUBOCTH MPU CTATUYECKUX U JUHAMUYECKUX

BO3JICUCTBUIX.

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

IMMOJIYYCHHBIX PC3YJIbTATOB.

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

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUUA

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

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

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

3HaeT

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

IUIACTUHAX K 000JIOUKAX.

yMmeet

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

BJajJeeT

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

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

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

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

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

BJajieeT

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




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

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

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

ymeer

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

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

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

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

3HaeT

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

yMmeet

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

BJajJeeT

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

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

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

3HaAeT
TIPUHITUTIBI u METOIBI MOCTPOEHUS
MaTeMaTHYeCKNX MOJICIICH.

ymeert

MIPOU3BOIUTH OIICHKY pe3yIbTaTOB
MaTeMaTU4eCKOro MOICTUPOBAHUS.

BJIAJIEeT

aHalM3a  Pe3yJIbTaTOB MaTEMaTHYECKOTO

MOZICIINPOBAHUSA B MPAKTUYCCKOM ILIIaHEC.

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

OIIK-11.1 ®opmynupyer uenu
Y 33J1a4 UCCIIeI0BAHUM

3HaeT

METOJIbl TIOCTAHOBKM 3aJlad W IPOBEJCHUS
HCCIICIOBAaHUM.

ymeert

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

BJIA/IEET

MPOBEJICHUS HUCCIEeIOBaHUN
HaIpPsHKEHHO-1e(POPMUPOBAHHOTO  COCTOSTHUS

KOHCTPYKIUI 3JaHUS U COOPYKEHHI.




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

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

3HaeT

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

yMmeeT
COCTaBJIATH KOMIIBIOTCPHBIC MOoAcCIn JJISL
pacueToB c UCIIOJIb30BAHUEM

MPOrpaMMHO-BBIUUCITUTEIIBHBIX CPEICTB.
BJIA/IEET

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

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

OIIK-11.6 3amuaer
pe3yIbTATHI IPOBEIEHHOTO
HCCIENOBAHUS

3HaET

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

yMmeet
COCTaBIISITh MaTeMaTHYECKUe MOJAETH s
pelieHus 3agad  CTPOMTENBHOM MEXaHWKHU

CTEP)KHEBBIX CHCTEM, TIJIACTHH U 000JIOYEK.
BJIAJIEET

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

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

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

3HaeT

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

BBITIOJIHATh ONMUCAHUE KOHCTPYKTUBHBIX CXEM
31aHUN U COOPYKEHUM, OTACIBHBIX AJIEMEHTOB

KOHCTDYKHHﬁ, CBOICTB CTPOUTCIIBHBIX
MaTCpHaIOB.

BJIaJieceT

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

OIMCaHUs MCIOJIb3YyEMbIX METOJOB pacyera
KOHCTPYKIUH.




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

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

CTPOMUTEIBHBIX KOHCTPYKILIUH, B

T.4. C UCIIOJIBb30BAHUEM
[IPUKIAIHOTO IPOIrPaMMHOTIO
obecrieueHns

3HaeT

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

ymeeT
pacCunuThbiBaTh YCWJIMA W TMNCPEMCUICHUA B
paC4CTHBIX cxemax CTPOUTCIIbHBIX

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

BJIajieeT

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

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

JlanHas qucruruinHa (MOIyJib) BKiIroYeHa B biok «/luctumuael, moxynu» b1.0.16.04 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

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

IIaCTUYHOCTH

Conpotusienue matepranoB. OCHOBBI TEOPUH YIIPYTOCTH U

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

3 TeOpeTI/I‘leCKaH MCXaHHKa

OIIK-11.1, OIIK-11.2, OIIK-11.3

4 | Wmxenepnas rpaduxa

OIIK-3.7, OIIK-4.6

5 |[HHdpopmannoHHbIE TEXHOIOTHH

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

6 |KommbrotrepHas rpaduka

OIIK-2.2, OIIK-4.6, OIIK-6.6

7 | dusuka

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

8 |Crpoutenbubie Matepuansl. YacTs 1

OIIK-3.4, OIIK-3.12




Briciias maremaTnka

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

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

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

Conpotusienue MatepuaaoB. OCHOBBI TEOPUH YIIPYTOCTH U MIIACTUYHOCTH

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

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

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

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

Teopernyeckas MexaHuKa

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

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

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

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

NudopmaninoHHble TEXHOIOTUN

3HATh OCHOBHBIE MOHATHS HHPOPMATHKH, COBPEMEHHBIE CPEICTBA BHIYMCIUTEIHHON TEXHUKH;

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

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

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

duznka

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

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

CrpoutenbHble MaTepuansl. Hacts |

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

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

BJIAZIETh OCHOBAMH MEXAHUYECKUX UCIBITAHUN 3JIEMEHTOB KOHCTPYKIIUH.

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

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




2 |HenuneitHbple 3aa4u CTPOUTEILHON MEXaHUKH IIK-1.6, IIK-1.8
3 TeopHv;[ pacueTra Ha TMHAMUYECKHE U CelicCMUUecKHe T1K-1.6, TIK-1.8

BO3JICHCTBUS
4 I/IH(bOpMaI_[I/IS)HHHe TEXHOJIOTHH pacdeTa CTPOUTEIbHBIX TTK(LD-1.1, TIK(IT)-1.3, TIK-1.8

KOHCTPYKIIUN
5 | MeToabl MPpOEKTUPOBAHUS 3IaHUH U COOPYKCHUI ITK-1.1, TIK(I1)-1.1
6 |OOcnenoBanne, UCTIBITAHUE 3AHUI U COOPYKCHHIM OIIK-3.10, OIIK-3.12, OTIK-4.6,

’ OIIK-6.6, OIIK-6.9, OITK-6.11

7 | OCHOBBI Hay4YHBIX MCCIICIOBAHUM
8 Crienkypc 1o npoeKTHPOBAHUIO JKEJIe300€TOHHBIX U KAMEHHBIX

KOHCTPYKUHUI
9 Crienikypc 1o MpOeKTUPOBAHUIO METAITHISCKHX U

JEPEBSIHHBIX KOHCTPYKLIHI
10 |Hayuno-uccrnenoBarensckas pabota [TK-2.1, TIK-2.2, TIK-2.3
11 | Croenkypc o NpoeKTHPOBAHUIO OCHOBAHUH U (PyHIAMEHTOB

[TK-1.3, TIK-1.5, ITK-1.8, TIK(L)-
12 |KoHcTpynpoBaHHe HECYLINX )KeI€300€TOHHBIX CHCTEM 1.2, ITK(LD)-1.4, ITIK(LD)-1.5, I1K-2.1,
I1K-2.2, T1K-2.3

Konc OBaHME HECYUIUX METAJUIMYECKUX U I€PEBSIHHBIX [K-1.3, TIK-1.5, TTK-1.8, TTK(LL)-

13 TPyHp ym i sep 1.2, TIK(LD)- 1.4, TIK(IT)-1.5, TIK-2.1,

CUCTEM

I1K-2.2, T1K-2.3

4. O0beM AUCUUIIMHBI (MOIYJIs1) B 3a4eTHBIX eIUHUIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaJeMUYeCKHX
YacoB, BbIIeJIEHHBIX HA KOHTAKTHYK padoTy 00y4aroluxcs ¢ mpenoaanBaTeieM (10 BUIaM Y4eOHBIX
3aHATHH) M HA CAMOCTOSATEIbHYIO PA00TYy 00yUYaKOIIUXCS

Cemectp
W3 Hux "acel Ha
Bun yuebHOH paboTh E:ce(l;g MPaKTHIECKYIO 5 5 7
MOATOTOBKY

KonTakTHas padora 224 64 80 80
Jlexumonnsie 3ausatus (JIek) 96 0 32 32 32
Jlaboparophsie 3ausaTus (J1ad) 4 0 2 2
Ipaktuueckue 3ansatus (I1p) 124 0 30 46 48
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 4,75 1,05 1,85 1,85
e el I
KOHTaKTHas paboTa Ha aTTecTalMio (CaaJa 3a4era,
3ayeTa C OLICHKOM; 3allliTa KypCOBOM pabOoThI 2 0,4 0,8 0,8
(nmpoekTa); cnaua KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
(KOHCyHBTaHI:/IH nepen 3KSaMeHI(-)IM U cJlavua 0,75 0,25 0,25 0,25
Yacebl HA KOHTPOJIb 62,25 8,75 26,75 26,75
CamocTositesbHast pagora (CP) 213 70,2 71,4 71,4
O0uas TPy10eMKOCTh JUCHUIIITUHBI (MOYJIs1)

qacel: [ 504 144 180 180

3a4YeTHbIE eMHUIIbI: 14 4 5 5

5. Conep:kanue TuCHUIIHHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3jiesiaM (TeMaM) ¢ yKazaHueM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKajeMHYeCKHX YacOB U BUJ0B YU4eOHbIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCHUIUIMHBI (MOJTYJIS)




KonrakTtHas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o HWHJIUKATOP
= a
Ne Pasneinsl IUCIUIUIMHEI § JICKIHH 113 P CP Beero, JIIOCTHXKEHHU
8 W3 HUX N3 HUX N3 HUX Hac. a1
Ha Ha Ha KOMIICTCHIL
BCETO TpaKTH- BCETO TpaKTH- BCETO TpaKTH- un
YECKYIO YECKYI0 YECKYI0
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Pacuer crarnuecku
OTIPEICTUMBIX CTEPKHEBBIX
CUCTEM Ha HEMOJBUKHYIO
HarpysKy
PacuyerHbIe cXEMBI OIIK-1.2,
1.1. [ coopyxenwii, ux 5 2 OIIK-3.1,
KHHEMAaTUYECKUI aHaIu3 OIlK-11.1
OIlK-1.2,
OIIK-1.3,
MHoronpoJieTHbI€ IIAPHUPHO- OIK-1.5,
1.2. COHCONLHLLE GAlKIL 5 4 9 15 | OIIK-3.1,
OIIK-
6.11,
OIlK-11.1
OIIK-1.2,
OIIK-1.3,
MHOroIMcKOBBIE pacueTHbHIC
cxeMmsl. TpexmapHUpHBIE PAMBI OIK-15,
13 " apKu. PaMbl ¢ 3aMKHYTBIM S 6 9 21 OIK-3.1,
KOHTYPOM (nglf’-
OIlK-11.1
OIlK-1.2,
OIIK-1.3,
Cratuuecku onpeenmbie OINK-1.5,
14. HI0CKHE (hepMbl 5 4 12 20 | OIIK-3.1,
OIIK-
6.11,
OIlK-11.1
2. |2 paznen. Pacuet cratudecku
OTIPEETUMBIX CTEPKHEBBIX
CHCTEM Ha TOJIBYKHYIO
Harpy3Ky
JlvaNY BIASHUAS peakuyit 1 OTK-1.2,
2.1. ?;ZTCEE;I(H; );JZIS)I;I"J(-)IEEO?IGTHBIX 5 4 4 12 OIIK-1.3,
SaUIKax OIIK-1.5
Onpenenenue peakuuii u OIIK-1.2,
2.2. | BHYTpEHHUX YCUIUH 1O 5 2 8 12 OIlK-3.1,
JIMHUSAM BIIUSTHUS OIlK-6.11




JluHuM BIUSAHUS yCUIIUH B

2.3. | apkax, pamax U MPOCThIX 4 8 OIIK-1.2
hepmax
3. |3 pasnen. Onpenenenue
MepeMENICHU B CTATUYECKU
OTPEICTUMBIX CTEPIKHEBBIX
chcTeEMax
OCHOBHBIEC IPUHIIMIIBI U OIIK-1.2,
31 |Teopemer CTPOUTEITLHON 4 10 OIIK-1.3,
" | mexanuku. ®opmyna OIIK-1.4,
Makcgemia-Mopa OIIK-1.5
Onpenenenue nepemMenieHnil B
3o |WAPHAPHO-KOHCOMBHBIX Oayikax 16 26 OIIK-1.2,
"' | M mockux pamax OT CHUIIOBOM OIlK-6.11
Harpy3Ku
Onpenenenue nepemMenieHuit ot 835:12’
3.3. | TeMIiepaTypHOI0 BO3JICHCTBUS 4.2 8,2 OHK-l. 5’
1 OT OCaJIKH OIOp OITK-6.11
4. |4 paznen. lnas KOHTakTHas
pabora
4.1. | Inas xoHTaKTHas pabota 0,8 OIlK-1.2
5. |5 pasznmen. KonTpomns
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
5.1. | 3auer ¢ oneHKoOMH 9 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
6. |6 pazmen. Pacuet cratuuecku
HEONPEICITUMBIX CTEPKHEBBIX
CHUCTEM METOIOM CHJI
OIIK-1.2,
OIIK-1.3,
Cratuuecku HeOoNpeaeTuMbIe OIIK-1.5,
6.1. | cucTeMnl, X CBOWMCTBA U 2 4 OIIK-3.1,
0COOEHHOCTHU OIIK-
11.3,
OIIK-11.6
Pacuer cratnuecku 83?:1;’
6.2 HEOMPEJECTUMBIX paM METOJA0M 174| 314 OHK-. '
"7 | cni1 Ha IelicTBUE CUIOBOH ! ' 111,

Harpy3Kku

OIlK-11.3




OIIK-1.2,

OIIK-1.4,
Pacuer pam metonom cun Ha OIK-1.8
6.3. | TemnepaTypHOE BO3JICHCTBUE U 6 10 18 OHK-. ’
0CaJIKy OIop 111
OIlK-11.3
OIIK-1.2,
PacueT cratnuecku OIIK-1.8,
6.4, |HEOTPENETUMBIX bepm u 2 2 6 OIlK-3.1,
"' | mpocTpaHCTBEHHBIX pam OIIK-
METOJOM CHJI 11.1,
OIlK-11.3
7|7 paszein. PacueT cTtep:kHEBBIX
CHUCTEM METOJOM MEPEMEILECHHI
B KAaHOHUYECKOU (hopme
OIlK-1.2,
OIIK-1.3,
71 MeTtop niepemenieHui B 2 4 OIIK-1.5,
" | kaHOHMUECKOH (hopme OIIK-
11.3,
OIIK-11.6
OIlK-1.2,
OIIK-1.5,
Pacuer pam metogom OITK-1.8
7.2. | mepeMenieHui Ha JICHCTBUE 12 16 34 OHK-. '
CHJIOBOM Harpy3Ku 111
OIlK-11.3
OIlK-1.2,
OIIK-1.4,
OIIK-1.5,
Pacuer pam meTogom OIK-1.8
73 MepeMENICHUI Ha 4 4 10 OHK-l '
" | reMmiepaTypHOE BO3/IEHCTBHE U 111
0CaJIKy OTop OH.K’-
11.3,
OIIK-11.6
OIlK-1.2,
74 Pacuer npocTpaHCTBEHHBIX paM 2 5 6 OIIK-
" |Meromom nepemenieHui 11.1,
OIlK-11.3
8. |8 pazmen. Marpuunbie Gpopmbl

pacucTa CTCPKHECBBIX CUCTEM B
NEPCMCIICHUAX




OIIK-1.2,

OIIK-1.3,
OIlK-3.1,
Merton nepeMeleHuii B OIIK-
8.1. - 16
MaTpu4HOU popme 11.1,
OIIK-
11.3,
OIIK-11.6
OIlK-1.2,
OIIK-1.8,
OIIK-3.1,
OCHOBBI pacueTa CTEP>KHEBBIX
OIIK-
8.2. | cucTeM METOI0M KOHEYHBIX 12 111
9JIEMEHTOB OIK-
11.3,
OIIK-11.6
9. |9 paznen. CmemaHHbIi METOT
pacueTa CTaTU4eCKU
HEOTPEICTUMBIX paM
OIlK-1.2,
OIIK-1.5,
. OIIK-1.8,
CMemaHHbId METOJT pacyeTa OIIK-
9.1. | cTaTH4eCcKH HEOTPEICTUMBIX 10 111
pa OIIK-
11.3,
OIIK-11.6
10. |10 pa3znen. nas koHTakTHas
pabora
10.1 | Muas xonTaxTHAs 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 paznen. OCHOBBI TUHAMUKHU

COOPYKEHH M




OIIK-1.2,

OIIK-1.3,
OCHOBHBIE TTIOHSTHSA U OIIK-1.4,
OIpeJICJICHUS TMHAMUKHU OIIK-1.5,
12.1 | coopyxenuii. CBOOOIHBIC U OIIK-3.1,
4 12
BBIHY/ICHHBIE KOJICOaHUS OIIK-
CHCTEM C OJTHOM CTCICHBIO 11.1,
CBOOOIBI OIIK-
11.3,
OIIK-11.6
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
CBoOOIHBIC U BBIHYK/ICHHBIC
12.2 | konebaHus CUCTEM C OIIK-1.8,
HECKOJIBKMMH CTETICHSIMHU 14 26 OIIK-3.1,
CcBOOOIBI OIIK-
6.11,
OIIK-
11.1,
OIIK-11.6
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
[TpubnmKxeHHbIC METOIBI
12.3 | pemienus 3a1a9 AMHAMHAKH. OIIK-1.8,
2 8 OIIK-3.1,
Mepsl 3a1MTHI OT
o o OIIK-
JUHAMHYECKUX BO3JICHCTBHIA 6.11.
OIIK-
11.3,
OIIK-11.6
13. |13 pazaen. OcHOBBI
YCTOMYHUBOCTH COOPYKEHUHN
OIIK-1.2,
OIIK-1.3,
13.1 | OcHOBHEBIE TIOJIOKEHUS 4 9 OIIK-1.4,
YCTOMYMBOCTH COOPYKEHUI OIIK-1.5,
OIIK-3.1,
OIIK-11.6
OIIK-1.2,
OIIK-
Y CcTOWYNBOCTH HEHTPATBHO- 6.11,
13.2 . OIIK-
CKATBIX MPSIMOIUHEUHBIX 44| 10,4 111
CTEpKHEH OIK-
11.3,

OIIK-11.6




OIIK-1.2,

Tna ekl OIlK-1.4,
13,3 |/ HAMITICCKIH 1 OIIK-1.5,
SHEPTETUUYECKUI METO b 11 18 OIK-
pacdeTa Ha YCTOMYMBOCTD 6.11
OIlK-11.3
14. | 14 pazaen. OCHOBHbIE TOHATHS
TEOPHUH M3ruoda IJIacTHH,
METO/Ibl UX pacueTa
OI1K-1.2,
141 OO01Me mOoJI0KEHUS. OIIK-1.3,
"~ | Pa3pemaromye ypaBHEHUS 2 6 OIIK-1.4,
n3ru0a TOHKUX IIACTUH OIIK-1.5,
OIlK-3.1
OIlK-1.2,
OIIK-1.4,
n OIIK-1.5,
14,2 | [IOCTaHOBKH 1 METOIBI OIK-
penieHus 3a1a4 u3ruoa 8 20 111
ILUTACTUH OITK-
11.3,
OIIK-11.6
OIIK-1.2,
OIIK-1.8,
14.3 | PacueT miuT METOIOM 5 16 OIK-
KOHEYHBIX DJIEMEHTOB 111
OIlK-11.3
15. |15 pa3nen. OCHOBHBIE OHATHS
TEOpPHH 000JI0UEK, MOJICIIH U
METO/JIbI UX pacyera
OIIK-1.2,
15.1 | O0uue moyIoKeHUs 0 pacyeTe 9 4 OI1K-1.3,
TOHKHUX 000JIOUEK OIIK-1.4,
OIIK-3.1
OIIK-1.2,
PacueTr TOHKHX MOJIOTHX
152 o6 06 OIIK-1.5,
.2 | obomouek. OOIIHE CBENEHUS O 4 7 OIK-
YUCJICHHBIX METO/IaX pacuera 113
000JI0Y€EK OITK-11.6
OIlK-1.2,
OIIK-
15.3 | IIpumeHeHNE METO1a KOHEUHBIX 6.11,
8 15
AJIIEMEHTOB K pacyeTy 000JI0UeK OIIK-
11.1,
OIlK-11.3

16.

16 pazaen. lHas KOHTaKTHas
pabora




OIIK-1.2,
OIIK-1.4,
161 OIIK-1.5,
WNHas konTakTHas paboTta 7 1,6 | OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
17. |17 pa3nen. Konrpoib
OIIK-1.2,
OIIK-1.4,
171 OIIK-1.5,
DK3aMeH 7 27 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
5.1. Jlexuun
Ne | Haumenosanue paszena y
. HauMeHOBaHKE ¥ KPATKOE COJIEPIKAHHE JIEKIIHIA
pasn ¥ TEMBI JICKIHIA
BBojHas JieKIus. PacueTHble CXeMbl COOPYKEHUI ¥ MX KHHEMATHYECKUIA
aHaus3
O6mas unpopmanus 110 Kypcy. [IpeaMer u 3a1auu CTpOUTENBHOM
Mexanuky. OCHOBHBIE TIOHATHS ¥ IIPUHIUILL. PacueTHas cxema
Pacuernbie CXEMBL | coopysenust u ee snementsl. TpeGoBaHUS K PACUETHON CXEME M KPUTEPHUH
1 COOpYKCHHUH, UX BBI00pa. CBA3M M y3J1bI PACYETHBIX CXeM. BHUJIbI HATPY30K ¥ BO3/EHCTBHIA.
KHHEMATHYCCKNN Knaccuduxanus pacueTHbIX cxeM. KuHeMaTHyecKkuii aHann3 pacueTHBIX
aHaln3 cxeM. Crenenb cBO6ObI cucTeMbl. HEOOX0AMMOE M I0CTATOUHOE YCIOBHE
reOMETPUUYECKON Hen3MeHsseMocTH. [IpaBuia reomerpudecku
HEM3MEHSAEMOTO COEIMHEHHS TUCKOB MEKLY COOOM M C OCHOBAHHEM.
MrHOBEHHO U3MEHSAEMBIE CHCTEMBIL.
MHOTOIPOJIETHBIE HIAPHUPHO-KOHCOIIbHBIE GaIKK
MHOronponeTHele | Og1yye cpenenns. Kunemarnieckuii anams. [TocTpoeH e MOSTaKHOI
2| WAPHUPHO-KOHCOMBHEIE | oy oy OnpejiesieHUe OTIOPHBIX PEAKIUIA, BHYTPEHHHUX CHJI M TIOCTPOEHHE
Oayku
SIOP.
OIHOIMCKOBBIE M MHOTOJIMCKOBBIE PACUETHBIE CXeMbl. TpexXmapHUpHbIE
pacyeTHbIE CXEMBI. PaMbl ¢ 3aMKHYTBIM KOHTYPOM
OIHOIMCKOBBIE M IBYXIUCKOBBIE O€3paCIIOPHBIE PACYETHBIE CXEMBI.
MHoroaucKoBbIe TpexuapHUpHEIE (pacopHbIe) pacueTHbIE cxeMbl. ONpeeIeHre PeaKiumii
PacHCTHBIC CXEMbL. | 5 TpexmapHUpHBIX paMaX OpU HPOU3BONBLHBIX HATPY3KE U PACTIONOKEHUN
3 | TpeXmapHUpHBIE PAMBI | oo Knaccubukaims 1 OCHOBHBIE eMEHTH apok. [TopsIok
1 apKu. Pambl ¢ ONpeENeHUs PEaKIU U YCWIINM B CEUCHUSIX TPEXIIAPHUPHOU apKH.
3aMKHYTBIM KOHTYPOM | TTogrHe 0 panuoHansHOM OUepTaHHU OCH apKH. PaMbl ¢ 3aMKHYTHIM
KOHTYpoM. CIIocOOBI paCKpBITHS 3aMKHYTOTO KOHTYPa U ONPEJIETIEHIE
peaKIuii BO BHYTPEHHHUX CBA3SIX.
Craruyecku omnpeneiarmble miockue ¢pepmbl. CriocoObl onpeneneHus
ycuIHi B cTepkHAX (hepM. ['paduueckuii criocod onpeesieHus yCUaui.
[[ImpenrenpHBIE PEPMBL.
Crarudeckn ITnockue pepmbr. O6pa3oBanye (pepM U YCIOBHE HX T€OMETPHUECKOIT
4 | OmpeCTMMBIC TNIOCKHE | oysyengemocti. Knaccudurarms GepM. AHATHTHYECKOE ONpeeeH e
(bepmbl ycunuit B ctepxkHIX pepm. Criocod BbIpe3aHus Y3JI0B U cl1Oc00 CKBO3HBIX
cedeHuil. ['papuueckuii criocob omnpenenenus ycunuid. Oco0eHHOCTH
pacuera IMPEHreIbHBIX U NPOCTPAHCTBEHHBIX (PEPM.




JInHUM BIUSHUS
peaKkuuidi U BHYTPEHHUX

JIuHUY BIUSHUS PEAKINA U BHYTPEHHUX YCHJIUN B IPOCTHIX OaKax.
JluHUY BIUSHUS B IIAPHUPHO-KOHCOJIBHBIX OanKax
[TonsiTrie 0 MUHUY BIUSHUS. JIMHUM BIUSHUS PeaKIUid U yCHUIIHHA B Oake

5 YCUIIHi B IPOCTHIX ¥ | HA IBYX ONOpax M B KOHCOJIBHOM Oanike. [IpUHIMIIBI TOCTPOSHUS TUHUIT
MHOTOIPOJIETHBIX BIIUSTHUS B IIAPHUPHO-KOHCOJIBHBIX Oanikax. [lepegayua IMHUM BIUSHUS TI0
Gakax Mo3TaxHOU cxeme. KnuHeMaTu4eckuii croco0 moCTpOeHUs JTMHUN
BIUSHUS. JIMHUU BIUSHUS B TPEXIIAPHUPHBIX CUCTEMAX.
Ornpezenenne peakiyii 1 BHYTPEHHUX YCUIIMN 110 JIMHUSIM BIIUSTHUS OT
HETIOJIBUKHOM M TOABUYKHOW HArpy3Ku
Onpenenenne peakuuii | ONpPeeneHne peakiunii 1 yCUINi OT HEMOABHXHOM HArPY3KH C OMOIIBIO
6 ¥ BHYTPECHHUX yCUINi |JTMHUHA BiusiHus. ONpeeIeHre Peakiuii U yCHIIHIL OT CHCTEMBI
10 JIMHHSM BIMSHUS | TOABYIKHBIX TPY30B I10 JIHHUAM BIUsHUS. ONpeeieHue MoJ0KESHHS
KPUTHYECKOTO I'Py3a HaJl BEpIIMHOM JInHUK BiusiHKSA. [loHsTHE 00
00BEMITIONINX AITIOPaX.
JluHuy BIWSHUS YCUIIME B TPEXIIAPHUPHBIX apKaX, paMax U IIIOCKUX
JIMHYM BIUSIHUST yCUITUIA (epmax
7 B apKax, paMax 1 Oco0CHHOCTH MTOCTPOCHUSI IMHUM BIUSAHKS B hepMmax. JIMHUM BIUSHUAS
TIPOCTHIX (hepMax IIPH y3JIOBOM Tiepenaue Harpy3Kku. BeTBu TuHUM BIUSHUS B hepMe.
[TocTpoeHue NUHMIA BIUSHUS YCUIIHHA B CTEPIKHAX MPOCTHIX PepM.
OcCHOBHBIE TPUHITUIIBI U TEOPEMBI CTPOUTETHLHON MexaHUKu. Dopmyna
Makcpemra-Mopa. OnpeneneHune nepeMenIeHil 0T CUIIOBON Harpy3Ku
OcHOBHbIE MPHHLUIEL 11 O6mme nonosxkenus. OCHOBHBIE IPHHITUAITBI CTPOUTETHHON MEXAHHUKH.
g | TeOPCMbI CTPOUTCILHON | pagora premmux cuot. [ToTerumansHas Heprus aehopmanun. OCHOBHBIE
MexaHuKi. DOPMYNA | yoonenr crponTensHOil Mexanmki. Dopmyna Makcsesna-Mopa 1 ee B
Maxcgenna-Mopa JUTSL pa3JIMYHBIX PACYETHBIX CXeM. EIMHUYHOE U TPY30BO€ COCTOSTHUS.
CriocoObI MepeMHOKEHUS JITIOP.
Ornpezenienne TUHEWHBIX U YTIIOBBIX MEPEMEIICHUN B IAPHUPHO-
OnpeneneHI{e KOHCOJIBHBIX OaJIKaxX U IJIOCKUX paMax OT CHJIOBOM Harpy3ku
TICpCMCILCHHUH B Omnpenenenne TMHEMHBIX U YTIIOBBIX M€PEMEILEHUH, BBI3BAHHBIX CUIIOBOM
g | WAPHUPHO-KOHCOIBHBIX | yaryvskoif. Berancnenne naTerpanos Makcsenna-Mopa ¢ TIOMOIIBIO
Gankax 1 TVIOCKHX | "pepemuoxenus” smop. Ipasuno Bepemaruna, hopmyna Cummcona,
paMax OT CHIOBOM | 4yopnymma Tpanenmid. IToctpoenne n3ornyroii ocu IIKB. IToctpoenne
Harpysku 1e(OpPMUPOBAHHOI CXEMBI PAMEL.
Ornpenenenne nepeMenieHnid OT TEMIEPATYPHOTO BO3ACHCTBUSA U OT
Onpez[eneHIV/Ie 0CaJIKu O1op
TICpEMCILCHIH OT Omnpenenenue nepeMenieHui oT TEMIOBOrO BO3ICHCTBUS (M3MEHEHHE
10 TeMICpaTypHOro Temmeparypsl). OnpeneneHue nepeMenieHui, BhI3BaHHBIX HEPAaBHOMEPHOM
BOSACHUCTBHA H OT 0CaJIKOI OMOpP U HETOYHOCTHIO U3TOTOBIICHUSI JIEMEHTOB.
0CaJIKu O1op
CTaTHYeCKu Cratndecku HeonpeaeIuMble CUCTEMBI, X cBoicTBa. Mes Metoaa cu
13 HeonpeieuMble CBolicTBa CTATUYECKU HEONPEAETMMBIX cUCTeM. CTENEeHb CTaTUYECKOMN
CHCTEMBI, UX CBOMWCTBA U | HEOTIpenen€HHoCTH. Mes Metona cuit. OCHOBHas CHUCTEMA U
0COOEHHOCTH KaHOHHWYCCKHEC YPAaBHCHUA MCTOAA CUJIL.
PacueT cTaTndecku HeONpeIeTUMBbIX INTIOCKAX PaM METOJOM CHJI Ha
JIEHCTBHE CHIIOBOM Harpy3Ku
PacueT CTaTMieCK! | Kaponymeckie ypaBHEHHS METO A CHII TIPH pacueTe Ha CHIOBYIO
HCOUPCACTUMBIX PAM | yarpysky. Onpenenenne KodQUITMEHTOB U cBOOOIHBIX deHOoB. [Topsaaok
14 MCTOAOM CHILHA | hacyera MeTONOM CHII. YdeT CHMMETPHH TIPH pacueTe METOAO0M CHIL.
ACUCTBHE CUIIOBOU Ornpenenenns mepeMeneHnd B CTATUYECKH HEOTIPEICIMMBIX CHCTEMAax ¢
Harpysku WCITOJIh30BAHUEM CTAaTUYECKH OTPEACTMMON OCHOBHOW CHCTEMBI METO/1a
CHII.
Pacuer pam MeToziom | Pacder pam METO0M CHII Ha TeMIIEPaTypPHOE BO3/ICHCTBHE M OCAJKY OTIOp
15 | cun Ha TemmnepatypHoe |OCOOEHHOCTH pacdeTa CTATUYECKH HEOMPEIENTUMBIX CHCTEM METOJIOM CHUII

BO3JEHCTBUE U OCATKY

Ha TemIepaTypHoe Bo3zeiictBue. OmnpeneneHue cBOOOIHBIX YICHOB




orop

KaHOHUYECKHX ypaBHeHUI. OCOOCHHOCTH pacdera METOJOM CHJI Ha
HEPaBHOMEPHYIO OCAJKy OMOp U HAa HETOYHOCTh U3rOTOBJICHUS.

Pacuer cratnuecku
HEOTIpeCTUMBIX epM U

Pacuer cratudecku HeonpeaeIuMbIX (hepM U MPOCTPAHCTBEHHBIX paM
METOJIOM CHUJI
CrerneHb CTaTHYECKON HEONPEISTMMOCTH (epM U TIPOCTPAHCTBEHHBIX

16 MPOCTPAHCTBEHHBIX paM pam. BbIGOp OCHOBHOM CHCTEMbI U COCTABJICHUE KAHOHUYECKUX
METOJIOM CHJI ypaBHeHuH. OcoOOCHHOCTH pacueTa (pepM U MPOCTPAHCTBECHHBIX Pam
METOJIOM CHIJL.
Merton nepemMenieHnii B KaHOHHYECKor popme. OCHOBHAs CHCTEMa U
KAaHOHMYECKHE YPaBHEHHUS METOJA NEPEMEILICHUM
CreneHb KHHEMaTUYECKOW HeonpeaeauMocTu. OnpeneiaeHue yCuianun mo
. |wm3BectHrIM nepememienusam. Unes merona nepemeniennii. OCHOBHast
17 Meroxn TICPEMCIICHUN B | cpyetema M KaHOHMYECKHE YPABHEHUS METO/IA TIEPEMEIICHHUIA,
KaHOHMYECKOH popme Onpenenennst KO3PGUIIMESHTOB U CBOOOIHBIX YJICHOB.
[TocnenoBarenbHOCTh pacuera MeTo10M epemenieHuil. CpaBHEHHE
METO/IOB CUJI U niepemeleHuil. [lpenmyniecTsa 1 HEQOCTATKU METOAA
NepeMeIleHUH.
Pacuet pam MeTogom nepeMenieHnil Ha JeHCTBUE CUIIOBOM HArPy3KHU.
VYrpoiienus npu pacyeTe paM METOJIO0M MepeMeIeHUH.
Pacuer pam meromom | IIopsiok pacyera pam MeToioM nepemeniennid. OCHOBHas cucTemMa
18 TIepeMelIeHIH Ha MeTOo/Ia TIepeMeIIeHU I pacdeTa II0cKoi paMbl. CocTaBieHHE
NefCTBUE CHIIOBOM CUCTEMBbI KAHOHMYECKHUX ypaBHeHUH. OnpenencHue KodhGHUIMESHTOB 1
Harpy3KH cBOOOHBIX WieHOB. [locTpoeHue amiop yCcuiuii B 3aJJaHHON CHCTEME.
[TpoBepku pemenus. Mcnoib30BaHME CUMMETPUU B METOJIE
nepemelieHui. [Ipumepsl pacuera paMm METOJOM MEPEMEILICHU M.
Pacuer pam MeTO10M NEpEeMEILIEHHU Ha TEMIIEPAaTypHOE BO3/IEHCTBUE U
Pacuer pam metosiom | OCaAKy OLIOP
TIepeMeIeHNi Ha PacueT miockux paMm METO0M MepeEMEICHUI Ha TEMIIEPATYPHOE
19 TeMIIepaTypHOE BO3/elicTBHE. Pacuer MiocKux paM METOJ0M MEPEMEILEHU Ha IeHCTBHE
BO3JIEHCTBHE U 0cafKy |HEPABHOMEPHOIA ocaaku onop. OcOOEHHOCTH KaHOHHYECKHX YPABHEHUH U
onop MOCTPOCHHUS SMIOP U3TUOAIOIINX MOMEHTOB B OCHOBHOM U 33/JaHHOM
CHUCTEMax.
OcobeHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM METOJIOM MepeMEIICHHH.
Pacuer Pacuer pam MeTo10M nIEpeMEIIEHUH C Y4ETOM CUMMETpHH. [ pynnupoBka
20 | mpocTpaHCTBEHHBIX paM | HEU3BECTHBIX U Pa3iioKeHUe Harpy3ku. CTerneHb KHHEMaTHYECKOi
METOJ0M HepeMemeHHﬁ HEOMPECACITIMMOCTH MMPOCTPAHCTBCHHBIX PaM. OcCHOBHas CHCTEMa.
OcobeHHOCTH OTIpeieNIeHUs] YCUIINI B OCHOBHOM U 3a/ITaHHON CHUCTEME.
MatpuuHas ¢popma Metoja nepemenieHuit. [Ipsamoit MmeTos xecTKocTH
Merton nepemMenieHuii B popmMe mpsSMOro METo/1a )KECTKOCTH. THunoBoit
. | crepxeHpb n3rnbaemMon cTepKHEBOW CUCTEMBI (TIIOCKOM pambl). MaTtpuia
21 Meton TICPEMCILICHUI B | yecTkOCTH M BEKTOP HATPY3KH ISl H3THOAEMOTO TLIOCKOTO CTEPIKHS.
MaTpHiHOii opme Martpuiia HHAEKCOB U COCTABJICHHE MATPUYHBIX YPaBHEHUH JJISI CHCTEMBI
u3rudaeMpIx crepkHeit. OOUMil anropuT™ pacuera paM B MaTpUYHOU
dbopwme.
OcCHOBHBIE TIOJIOKEHUSI. MaTpuUIIbl )KECTKOCTH CTEPKHEBBIX KOHEUHBIX
aneMeHToB. OOMIMIA aJTOPUTM CTATHYECKOTO pacyeTa METOI0M KOHEUHBIX
AJIEMEHTOB
OcHOBHI pacyeTa OcHOBHBIE TIOJIOKEHUS, BUABI U OPMBI, JOCTOUHCTBA U HEIOCTATKHU
- CTepIKHEBBIX cucTem | METONA KOHEUHBIX JIEMEHTOB. KoneuHsble 351eMeHTHI 1

METOJA0M KOHCYHBIX
9JICMCHTOB

anmpokcumupyromue GyHkiun (GyHkiuu popmer). TOYHOCTS,
YCTOHYHBOCTh U CXOAUMOCTH peteHus. CTerneHu cBOOObI sl TUIOCKOTO
U TIPOCTPAHCTBEHHOTO 3JIeMEeHTa. MaTPUIIbI )KECTKOCTHU JJIsI CTEPIKHEBBIX
AIIEMEHTOB C Pa3HBIMH CTENEHSIMU CBO0OIbl. OCHOBHBIE COOTHOIIICHUS ISt
KOHEYHOT'O dJIEMEHTa u3rudaemMoro crepxxHs. @opMupoBaHue




I00aTEHOM MAaTPUIIBI KECTKOCTU M BEKTOpA HArPY3KH JIJIsl CTEPIKHEBOU
CHUCTEMBI. YUeT 3aJIaHHbIX TPaHUYHBIX yciaoBui. Cuctema pazpeniaronumx
ypaBHEHUH U ee peureHue. OnpeaeneHne BHYTPEHHUX YCUITUHN B
CTepKHEBOM djieMeHTe. OOIUN arOpUTM CTATUYECKOTO pacdyeTa METOI0OM
KOHEYHBIX 3JIEMEHTOB.

CMelIaHHblil METO

CMenIaHHbBIN MCTO/ pacu€Ta CTAaTUYCCKU HEOIIPECACIUMBIX CHUCTEM.
OCHOBHBIE ITOJIOJKEHHS CMEIIIAaHHOT'O MeToJaa. I/I,I[eﬂ CMCIIaHHOI'O ME€TOAA.

23 | pactera CTaTMMECKH | cyoppas cHCTEMA W KAHOHHUECKHE ypaBHEHHUSI CMEIIAHHOTO METO/IA.
HCOTPCACTUMBIX PAM | TTopg 10K pacueTa cMEITaHHBIM METOIOM.
OCHOBHBIE TIOHATHS U ONPE/IEICHUS JMHAMHKH coopyskeHui. CBOOOHbIE
OCHOBHBIC TIOHATHA U | 1, BBIHYK/IEHHbIE KOJIEOAHUS CHCTEM C OJJHON CTENEHBIO CBOOOIBI
ONMPEACTICHIA MMHAMUKH | OchopHble MOHATHS U IPEAMET U3YdeH s JUHAMUKM COOPY:KeHHH. Bujbl
COOPYKCHUH. JMHAMMYECKHX Harpy3ok. YpaBHeHus JuHaMHuKH. CTeneHu cBo6oIbl Mace
26 Crobonmbie 1 cucteMbl.CBOOOIHBIC KOJICOAHUS CHCTEM C OJIHOM CTEIIEHBIO CBOOO/IBI.
BBIHY)KICHHBIC JubdepeHnranpHOe ypaBHEHHE CBOOOIHBIX KOJICOAHHUH U €To pelIeHHe.
KOHeGa?H’I CHCIEM € | OcHOBHEIE XapaKTEPHCTHKH CBOOOHBIX KoIebanuii. OmpeencHue
OZtHOU CTCTICHBIO KPYTrOBOI 4aCTOTBI CBOOOHBIX HE3aTyXaIOMUX KOJIeOaHHA. 3aTyxaromue
cBO0OBI kosiebanus. Jlorapupmudeckuii TeKPEMEHT 3aTyXaHusl.
CBOGO/IHBIE U BBIHYXK/ICHHBIE KOJICOAHHUs CUCTEM C HECKOJILKHMHU
CTeNeHsAMHU CBOOOIbI
Cucrema ypaBHEHMI CBOOOIHBIX KOIEOaHHUI CUCTEMBI ¢ HECKOILKUMH
Crobonbie 1 creneHsaMu cBo6obl. BekoBoe ypaBHeHue. Beruncienue 4actor u popm
BLIHY>KNICHHDIC CBOOOJIHBIX KOJIeOaHuM. I TaBHBIE (hOPMBI KOJICOaHUHN U X
27 | xonebanus cHCTEM C | ouroropanbrOCTS. JHbdEpEHIMATBHbIE YPABHEHHS BHIHYKICHHBIX
HECKOILKMMU KoneGaHuii npy BUOPALIMOHHOMN HArPy3Ke M MX PEIeHUE TIPU
CTENEHAMH CBOOOIBL | yerapopupimxcst Konebanmsx. KaHOHHYECKHE ypaBHEHHS /sl AMILTHTYI
MHEPLUOHHBIX cuil. OnpeeneHye aMILIUTY ] IMHAMUYECKUX YCUIIMH TIpu
NENCTBUY BUOPAIIMOHHOM HArPY3KH.
CnocoObl pUOIMKEHHOTO ONIPEAETIEHUS YaCTOT CBOOOJHBIX KOJICOaHUH.
[IprMeHeHHe YHMCIIEHHBIX METOI0B TIPH PEIEHUH 3a1a4 IUHAMUKU. Mepbl
[TpuOmmKeHHbIE METOIBI 3aITUTHI OT TUHAMHYECKHIX BO3/ICHCTBHIA.
PCHICHI 331134 Pa3noxeHne cBOGOHBIX KOeOaHNH Ha CHMMETPUYHYIO
28 AMHAMUKA. Mepbl | ococimmerpuamyto popMsr. Onpe/ienenne YacToT MABHBIX GOpM
SalTe! OT Konebanuii. PasnoxkeHne TMHAMIYECKOH HATPY3KH. DHEPreTHYeCcKHii
AHHAMUHCCKHIX croco6 ompejieNie s MepBOil YacTOThI CBOOOIHBIX KOTeOaHH CHCTEMBI C
BO3ZICUCTBIN pacnpeneneHHpIMA MaccaMi. CTIoco0 TIpHBEIeHHEIX Mace. BpeaHoe
BO3/IeliCTBUE BUOPALMHI M MEPHI 110 €r0 CHIKEHMIO.
OCHOBHEIE TIOJIOKEHUS  YCTOHYMBOCTH COOPY/KEHHIA.
OcHoBHble TToHATUS. CTaTHYECKUH COCO0 pacyeTa Ha yCTOHYMBOCTD
OCHOBHBIE NONOKEHUA | K yrenuy yeToiiumBOCTH paBHOBecHs. KpHTHYECKHIT TapaMeTp 1
29 YCTOMHHMBOCTH pacueTHas jumHa. OnpeaeneHne KPUTHYECKUX CHJI CTATHYECKUM
COOpYKCHIH crtoco6oM. Criocod HermocpeICTBEHHOTO HHTETPUPOBAHUS
nudPepeHINANTBHOTO YPaBHEHHS TIPOIOIBHOTO U3ruoOa.
VY CTONYMBOCTh HEHTPATBHO-CKATBIX IPSIMOJIMHEWHBIX CTEPKHEN.
YV CTOMIMBOCTD BbI6Op OCHOBHOI crcTeMbl. OTHOCHTENBHBIE JKECTKOCTH M KPUTHYECKUE
g9 | meHTPabHO-CxaTEIX | IAPAMETPBI TS CHATBIX CTOCK. CocTaBieHne ypaBHEHHUs YCTONYUBOCTH.
IPAMOTMHEHHBIX Onpenenenre peakinii B CBSI3sIX OCHOBHOM cucTeMbl. Perienue
CTepKHel YpaBHEHUS YCTOWUHUBOCTH CITOCOOOM T10100pa KopHs. Onpesenenne
KPUTHUYECKHX CHJI M PACUETHBIX JUIMH CKATHIX CTEpKHEA.
. IIpuMeHeHne MeTo1a MEPEMEIIEHNH K pacyeTy INIOCKUX paM Ha
AuHaMHIeCKui H YCTOWUYUBOCTb.
31 SHCPICTHICCKIH [Tpunnun Jdupuxne. [lonHas moTeHumanbHas SHEPTUs YIPYTrOil CUCTEMBI.
MCTOABI pacHCTa Ha | popmyma juis onpesIeeHns KpUTHIECKOH cuitbl. TToHATHE 0
YCTOMYUBOCTH

neOpMaIMOHHOM pacueTe PaMel.




OO011I1e MOJI0KEHUS.
Pazpemaromme

OcHOBHBIE TIOJIOKEHUS TEOPHH U3THOA TIACTHH.
[Tepememnienus u neopmanu B racTuHe. BeipakeHne HAPSDKEHUN U

32 ypaBHEHHS H3ru6a YCWIHMH B TUTACTHHE Yepe3 mporuosbl. {uddepeHnmnanbHoe ypaBHECHHE
TOHKUX TUIACTUH n3ru0a MIaCTHUHBI.
Meron byOnoBa — 'anepkuna. MeTo KOHEUHBIX pa3HOCTEH.
[Tocranosku 1 metoasl | Kpaesas 3anaua a1 1uddepeHuanbHoro ypaBHeHHs H30THYTOM
33 peleHus 3aaay n3rnoOa |MOBEPXHOCTH IJIACTUHBI. BapI/IaL[I/IOHHaH IMOCTaHOBKA 3aJlaun U3ruoda
LIaCTUH IIacTUHBI. DYHKIIMOHAJ MOJHOM MOTSHIIMAILHON SHEPruu AehopMariiu
TUIACTHHBI.
Meton KOHEUHBIX 371eMeHTOB. OCHOBHBIC MOJI0KEHU MeTo1a. KoHeuHbie
3JIEMEHTBI U3rH0aeMOoN IJIaCTHHBI. AJITOPUTM pacueTa METOJI0M KOHEUHBIX
3JIEMEHTOR.
Pacuer mut metogom | OCHOBHBIE TIOJOKEHUS U CYTh METO/a KOHEYHBIX 2JIEMEHTOB.

34 KOHEUHBIX siemenTor | IIPSIMOYTOJbHBIN KOHEYHBIH 3JIEMEHT U3rnoaeMoit mracTuHbl. OCHOBHBIC
COOTHOILICHUS JIJIsI KOHEYHOTI0 3JIEMEHTa Ii1acTuHbl. IlociienoBareibHOCTh
pacdera METOJI0OM KOHEYHBIX 37ieMeHTOB. OcoOeHHOoCcTH ipuMeHeHuss MKD
K pacyery IUIUT.

OO01mue mooKeHust ¥ OCHOBHBIC TIoHsATHSA. Jlepopmanmu u ycunus B
TOHKHX 000J109Kax. YacTHBIC TEOPUH pacueTa TOHKHUX 000JI09eK
Obmue NONOKEHNA O | Ocyopmpie monsTHs 1 onpenenenns. Kiaccubukams 06omouex.
35 pacdere TOHKUX Omnucanue noepxHoctu. KpuponuuenHas cucrema KOOpAUHAT.
obootex Jledopmaliuu ¥ yCUIIUs B TOHKHX 000j10uKaX. CBsA3b HAIPSHKCHHH C
BHYTPEHHUMH yCHIHSAMH. YacTHBIC TEOPUHU pacyeTa TOHKUX 000JI0YEK.
Pacuer Torkux momorux o6onouek. OOIIME CBEACHUS O METOIaX pacueTa
Pacuer TOHKMX mOJIOTHX 060109eK
obomouex. Obupe HarmnpspkeHHOe COCTOSIHUE MTOJIOTr0M 000JI0UKH. [ UITOTe3bl TEXHUYECKOM
36 | ceneHus 0 UMCICHHBIX TEOPHH TOHKHX 00oJiouek. Jlepopmariuu u ypaBHECHUSI PaBHOBECHS
METOMax pacera oJIOroit 000104k, Paspermaromias cucteMa ypaBHEHUH U TPaHUYHBIC
obootex ycnoBusi. YucrieHHble METOIbI pacueTa 000JI0UeK U UX CpaBHEHUE.
[IpuMeHeHne MeTo1a KOHEYHBIX AJIEMEHTOB K pacueTy 000JI0UeK
[IpuMeHeHue MeToa | BapraloHHas oCTaHOBKa 3a/1a4i pacyeTa TOHKHX 000JI0YeK.
37 | xoneunbrx snemenToB k | [IpenmyiectBa u Hepoctatku MKD. Tunbl KOHEUHBIE AJIEMEHTHI JIs

pacyeTy 000J09eK

pacuera o0onouek. OcobenHoct npumeneHust MKD k pacuety o6004ex.

5.2. IlpakTudeckue 3aHsTHs

HaunmenoBanue paznena

pﬁﬂ M TEMBI TIPAaKTHICCKAX HauMeHoBaHMe ¥ cOfIepKaHNE TPAKTUYECKUX 3aHATHIA
3aHATHI
PacyeT MHOTONPOIETHBIX MAPHUPHO-KOHCOIBHBIX OaIoK
Meoronponernsie | KueMatudeckuii anamis. IlocTpoeHue mosTaxHbIX cxeM. Onpeiesnenne
2 | wapHupHO-KOHCONBHBIE | PEAKIHMIT BO BHYTPEHHHX H BHEIIHHX CBsi3aX. [IpoBepka onpesieseHus
GaIKH peakiuii. OnpeieieHre BHYTPEHHMX CHJI M TOCTpoeHue smiop. [Iposepka
TIOCTPOEHHSI S0P BHYTPEHHHX CHIL.
PacueT NpOCTHIX U TPEXIIAPHUPHBIX PaM, TPEXMAPHUPHBIX apOK, PaM C
3aMKHYTHIM KOHTYPOM
MHorozHcKoBbIe Onpenenenne peakiuii i BHTPEHHUX YCUIIMI B OTHOJMCKOBBIX H
PactCTHBIC CXEMBL. | pyy THCKOBBIX G€3paCIIOPHBIX PACUETHBIX cxeMax. Omnpe/eneHne peakiuii
3 | TpeXWapHUPHBIC PAMBI | pyvinerpyx yeHITHil B TPEXIAPHMPHBIX pamax. ONpe/iesenHe peakiii
U apKu. Pambl ¢ ¥ BHYTPEHHUX YCHIJIMH B CEUEHHUSAX TPEXHMIApHUPHOH apku. Onpeenenue
SaMKHYTBIM KOHTYPOM | heaxruit u BHYTpPEHHUX YCUIHI B paMaX ¢ 3aMKHYTHIM KOHTYPOM.
. CraTHuecKit Onpe/enenne yCUIi B CTEPKHSAX TIOCKUX (epM aHATUTUYECKUM U

OIMpECACINMBIC ITIJIOCKHEC

rpaguIecKuM METOAaMHu




hepMmbI

[TpoBepka ycnoBHil reOMETPUIECKON HEM3MEHSIEMOCTH IJIOCKUX (hepMm.
YacTtHble c1yyan paBHOBeCHS y310B depM. [IprMeHeHrne aHaIUTHYeCKUX
Croco00B OMpeIeNieH sl YCUITUI B CTePXKHSX (hepM: BBIPE3aHUs Y3IIOB U
CKBO3HBIX ceueHuil. [loctpoenue quarpammel guarpammbel Makcsesa-
KpeMoHBI.

JInauy BIUSHUA
peaKIuii 1 BHyTPEHHUX

[TocTpoeHure TMHUI BIUSAHUS PEAKIMK U YCUIIMH B MPOCTHIX U IIAPHUPHO-
KOHCOJIBHBIX Oalikax
[TocTpoeHre TUHUHN BIUSHUS PEAKIIMK U YCHUIIMH B OaJkaX Ha JBYX

5 YCUTMA B IIPOCTBIX M | yjapnypHBIX Omopax M B KOHCOBHBIX Oankax. [TocTpoenue nuHuit
MHOTOIpPONCTHBIX BIIMSIHUSI PEAKIUI U YCUIIMH B MHOTOIIPOJIETHBIX IIAPHUPHO-KOHCOIBHBIX
Gaxax Oankax.
OnpeneneHne peakuil ¥ yCUINKN 10 JIMHUSAM BIIUSHUS
Onpenenenye peakiuii Onpenenenne peakuii ¥ yCHINHM OT 3aJJaHHOM HETIOIBUKHON Harpy3Ku
6 ¥ BHYTPEHHNX yCUIMi |10 JIMHUAM BiHsiHus. ONpe/ie/iecHue HEBBITOAHOTO TIOJNOKEHHUSI ITOIBUIKHON
10 JIUHUSM BJIUSHUS CHUCTCMBI CBA3aHHBIX CHII. OHpeI[eJICHI/IC HaMOOJBIINX 3HAYCHUM peaKHI/IfI
Y YCUJIMH OT NOABUYKHOW HArpy3KH.
. |locTpoenue nuHuii BIUSHUS YCUIIHIA B CTEPKHAX MPOCTHIX pepM
JIAHAY BIMSHAS YCHIMHA [TocTpoeHue TUHMIA BIUSHUS PEAKIUI U YyCUITUI B POCTON 06amouHOM
! B apKax, paMax 1 depme. [locTpoeHue nMHMI BIUSHUS PeaKIUA U YCUIIHI B KOHCOJIBHOMN
IPOCTHIX (hepmax bepwme.
Ornpezenenne nepeMenieHnii B MapHUPHO-CTEPI)KHEBBIX CUCTEMAX U
OcCHOBHBIE IPUHITUIIBI 1 | hepmax
g | TCOPCMBI CTPOUTCIBHON | Eyiypgpoe 1 rpy30BO€ COCTOSHUS IIPU ONIPEIeICHHH MIepeMeIeHH B
Mexamuin. Gopmyra IAPHUPHO-CTEP’KHEBBIX CUCTeMaX U Gepmax. Pacuer mepemerennit
Makcemna-Mopa Y3708 (hepMbL.
Ornpenenenue Omnpenenenue nepeMenieHuil B 6aakax U paMax OT BHEUIHEH Harpy3Ku
repeMenieHui B Omnpenenenye TMHEHHBIX U YIIIOBBIX MEPEeMENICHHUH B OanKaX U IIOCKUX
g | MAPHMPHO-KOHCOTBHBIX pamax o popmysie MakcBenna-Mopa. OnpeneneHue B3auMHBIX
0anKax U INIOCKUX JIMHEVHBIX U YIJIOBBIX MEPEMEIICHUN.
pamax OT CHUJIOBOU
Harpy3ku
Ornpenenenne nepeMeneHnid OT TEMIEPATYPHOTO BO3ACHCTBUSA U OT
OHpeI[GJ'IeHEIG OCAIIKH OTO
TICpEMCILICHIH OT Onpefenenue nepeMenieHnii 0T TEMIOBOro BO3AeHCTBHS (M3MEHEHHE
10 TEMICPaTypHOTO teMriepatypsbl). OnpeneneHue nepeMeIeHnii, BhI3BaHHBIX HEPABHOMEPHOM
BO3ZICUCTBHS 1 OT 0CaJIKOH OTIOP M HETOYHOCTHIO H3TOTOBJICHHUS 2IEMEHTOB.
OCaJKH OIOp
PacueTr MeTo/10M CHJI CTATHYECKU HEONPEAETUMBIX TUIOCKUX pam
Bb160p OCHOBHOM CHCTEMBI M COCTaBIIEHNE KAHOHHUECKUX YPaBHEHHIA
Pacer cTaTecky METO/1a CUJI TP pacyeTe Ha CUIIOBYIO Harpy3Ky. OmnpeneneHue
HCOUPEACTUMBIX PAM | 53 hhurmeHTOB U CBOOOIHBIX 4eHOB. ITocTpoeH e FMOpEl MOMEHTOB B
14 MCTOOM CHT Ha 3a7jaHHOM cucteme. [locTpoenue 3op NONEPEUHbIX U MPOAOJIBHBIX CHJL.
ACUCTBHE CUIIOBOU Jedopmarimonnas mpoBepka U cTaTuueckas mpoBepka paMbl. PacueT pam
Harpysku METO/IOM CHUJI C Yy4eTOM cummeTpun. OnpeereHus nepeMenieHuii B
CTaTUYECKU HEONPENEIUMBIX paMax.
Pacder miockux pam METOJOM CHJI HAa TEMIIEPATYPHOE BO3AECHCTBUE U
Pacder pam meTogom | OCaIKy OIIOp
15 | cwn Ha TemmeparypHoe Br160p OCHOBHOM CHCTEMBI U COCTABJICHHE KAHOHUYECKUX YPAaBHCHUM
BO3JIEHICTBHE M OCajKy |METO/Ia CHII IPH pacyere Ha TeMieparypHoe BosaeicTsue. Onpenenenue
omop CBOOOJHBIX YWICHOB KAHOHMYECKHUX ypaBHEHU. Pacuer MeTo10M cuil Ha
HEPAaBHOMEPHYIO OCAJKY OIOP.
Pacuer cratnuecku Pacder npocTpaHCTBEHHBIX PaM METOJOM CHJI.
16 | meompenenumbix Gepm u | BbIOOp OCHOBHOI CHCTEMBI M COCTaBIIEHUE KAHOHMUYECKUX YpaBHEHUH

MIPOCTPAHCTBEHHBIX




paM MCTOAOM CHJI

METOJ1a CWJI AJIs1 IPOCTPAHCTBEHHOM pamMbl. COCTaBIEHHUE U PELICHHE
CUCTEMBI KAHOHUYECKUX ypaBHEeHU. IlocTpoeHue 3mopsl MOMEHTOB B
3aaHHOU cucteMe. IlocTpoeHue 3Mop MONEPEUHBIX U IPOAOIbHBIX CUJL.
JedopmarimonHasi mpoBepKa M cTaTHYeCcKast IPOBEPKa pambl.

Merton nepeMeleHuii B

PacueT oiMH pa3 KUHEMAaTHYECKH HEOTIPEIEIUMON paMbl METOJIOM
MepeMeILCHU I
OnpeneneHne CTENCHN KHHEMATHYECKON HeonpeIeTuMoCcTH. Beioop

17 . OCHOBHOM cHCTEMbI MeTO/1a nepeMenieHnid. CocTaBlieHHE U PelleHHe
KaHOHHYECKOH POPME | oy onpueckoro ypaBHeHus1. [TocTpoeHue 3mopbl MOMEHTOB B 3a/1aHHOM
cucreme. [TocTpoenue >mop NONEPEUHbIX U MPOIOJIBHBIX CHIL.
Craruueckasi mpoBepKa pacyera.
Pacuetsl miiockux pam METOJ1I0M NEPEMENICHUI Ha CUIIOBYIO Harpy3Ky.
Pacuer pam Meromom | Pacder oMH H IBaX/1bl KHHEMATHICCKU HEONIPEACIUMOi PaMbl METOIOM
18 TIepeMelIe I Ha nepemelieHuii. Beioop ocHoBHOI cucteMbl. COCTaBICHHE CHCTEMBI
JeHCTBUE CHIOBOM KaHOHHMYCCKHX ypaBHeHUH. OnpeneneHrne Ko3GPUIMeHTOB U CBOOOTHBIX
Harpy3Ku yjeHoB. [locTpoenue smrop ycuimii B 3ajiaHHoi cucteme. [IpoBepku
pemenus. [Ipumepsl pacuera pam METOIOM NIEPEMEIICHHIA.
PacdeT mockux paMm MeTOI0M TIepeMeIIeHN Ha U3MEHEHUE TeMIIEPaTypPhl
Pacuer pam MeTvozIOM 1 0CAJIKY OTIOp
TICpEMCIICHIH Ha ITpumep pacueTa oAuH pa3 KHHEMATHYECKU HEONPEACTUMON paMbl
19 TEMICpaTypHOC METO/IOM TepeMelIeHU Ha U3MEeHEeHne Temneparypsl. [Ipumep pacuera
BOSACHCTBUC N OCANKY | o1y pas KMHEMATHYECKH HEOPECIHMOI PaMbl METOIOM IIepeMeIeHHiT
omop Ha 0Ca/IKy OTIOPBHL.
Pacder npocTpaHCTBEHHOM paMbl METOJIOM MEPEMEIICHUN
Pacuer [TocTpoenue 3mop N3rudarIMKUX MOMEHTOB, MOMEPEYHBIX U MPOOJIBHBIX
20 | mpOCTPaHCTBEHHBIX PaM | oy B KMHEMAaTHUECKU HEONPEISTUMBIX IIPOCTPAHCTBEHHBIX PaMax
MCTOZOM HEPEMEILCHUN | \/o1010M EpEMEIICHHIA.
[IprmMepbl cOCTaBIICHUS MATPUYHBIX YPABHEHUI METOAa NIEPEMEILICHHI
JUISL TNTOCKUX pam
CocTtaBieHue MaTpHI KECTKOCTH, BEKTOpa Harpy3Ku, MaTPUIIbl UHIEKCOB
JUUISL CHCTEMBI CTEP)KHEH TIJIOCKOM paMbl. PazMelieHue JoKaabHbIX MaTpHIL
21 Mertoz nepemerieHuii B | KECTKOCTH W BEKTOPOB HArPY3KH OTACIBHBIX CTEPXKHEH B III00aIbHBIX
MaTPUYHOH (hopme MaTpHIl€ ¥ BEKTOPE HArpy3Ku. YUeT y3JI0BOM Harpy3Ku U OMOPHBIX CBS3EH
B CTEpKHEBOM cucteme. OnpeieseHre y3JI0BbIX NepeMEIeHUN U YCUITUH
B cucteMme. [Ipumepbl cocTaBiieHUs MATPUYHBIX YPABHEHUI U CUCTEMBI
paspeliaruMx ypaBHEHUH JJ1sI INIOCKOM paMbl C KCIIOJIb30BaHUEM
Martkana.
Pacuer cTep:kHEBBIX CHCTEM METOI0M KOHEUHBIX 3JIEMEHTOB
CreprxHeBbIE KOHEUHBIE 2JIEMEHTHI PepMBbI U TII0CcKoM pambl. Dopmyna
JUTST MATPUIIBI dKECTKOCTU CTEP>KHEBOTO 2JIEMEHTA TIJIOCKOUW paMbl,
Ocnogbt pactera BBIYHCIICHHE KOY(PDUITUEHTOB MaTPHIIBI )keCTKOCTH. DOpMHUpPOBaHUE
22 CTEPIKHEBBIX CUCTEM | 1106416 HOM MATPHUIIBI )KECTKOCTH M BEKTOPA HATPY3KH JUIS CTEP/KHEBOH
MCTOZIOM KOHEHHBIX | cpyerempr. MaTtpuia IpeoOpa3oBaHus KOOPIMHAT. YUeT 3a1aHHBIX
SJICMEHTOB TPaHUYHBIX ycI0BUH. OnpeneneHne BHYTPEHHUX YCHUIIMI B CTEPKHEBBIX
anemenTax. [lopsaok pacuera CTEP)KHEBOM CHCTEMBI METOI0M KOHEUHBIX
3JIEMEHTOB.
PacdeT cTaTnuecku HeONpeaeTMMbIX paM CMEIIaHHBIM METO/IOM.
CMmemanupiii meroq | OTPENENeHne Yncia HEM3BECTHBIX U BEIOOP OCHOBHOM CHCTEMBI
23 pacdeTa cTaTMUeckH | CMeIIaHHOro Meroza. CocTaBieHHe KAHOHHICCKUX YPaBHCHHUIA.
HeoTpeIeMMBIX pam | BeIaucieHne K03 PuIMeHToB U CBOOOIHBIX WwieHOB. [TocTpoeHne
PE3YNBTUPYIOLIUX AMIOP BHYTPEHHUX YCUIIUM.
Pacuer cucrem ¢ ogHOM CTEIEHbIO CBOOOIBI HA CBOOOIHBIE U
26 OcHoBHbIC MOHATHS 1 BBIHYKJCHHBIC Koae0aHus

OIPCACIICHUA TUHAMUKA

Omnpenenenne KPyroBoil 4acTOThI CBOOOAHBIX KOJIEOAHUN CUCTEMBI C




COOPYKEHHIA.
CBoOoHEbIE U
BBIHYK/ICHHBIE
KOJIEOAHMS CHCTEM C
OJIHOH CTEIEHBIO
cBOOOBI

OJIHOH CTEIEHbIO CBO0OIbI. OIpeeIICHHE CTEIICHH CBOOObI TOYCUHBIX
Mmacc. OmnpeeneHue MoAaTINBOCTH PACUETHOM CXeMbl. Brruuciienue
KpYTOBOM 4acTOTHI, IEpHUoa KoJeOaHH, Y4aCTOThI KOJICOAHMIA.
BrinyxneHHBIC KOIE0aHUSI CUCTEM C OJTHOUM CTEMEHBIO CBOOO/IBI.
[TocTpoeHre TMHAMHYECKON MIOPHI H3TUOAIOITINX MOMEHTOB OT
BUOPAIIMOHHOW HATPY3KH B CUCTEME C OJTHOM CTEMEHBIO CBOOO/IBI.
Hcnons3oBaHrne AUHAMHYECKOTO KO3(DPUIIMECHTA U KAHOHHYECKOTO
YpaBHEHUS JUTSI aMILTUTY/Ibl MHEPIIMOHHOW CHITBI.

CB0OOIHEBIE U

Pacuer cucrem ¢ HECKOTBKUMH CTETICHSIMH CBOOO I HA CBOOOIHBIE U
BBIHYX/ICHHBIC KOJICOaHUS

OrnpezeiieHne 4acToT U popM CBOOOIHBIX KOJICOAHUI CUCTEMBI C IBYMSI
CTeTeHsIMH CBOOOIbI. OTIpeIeIeHHEe CTETICHH CBOOOIbI COCPEIOTOUCHHBIX
macc. CocTaBieHHE ONPEICTUTENS YacTOT. BbUnCIeHHE YacTOT U

BBIHYKJICHHbIE
27 KoJebanms CHcTeM ¢ | IEpUOIOB CBOOOIHBIX KoseOanuii. [TocTpoeHue rimaBabIX Gopm
HECKOJIbKIMHU KojeOaHui. JIuHaMHYeCKUi pacueT IJI0CKOM paMbl Ha BUOPAIIMOHHYIO
crenensamu cBoGoasl | HArpysKy. COCTaBlIeHUE M PEIIEHHE KAHOHUYECKUX YPABHEHHUM UL
aMILTUTY]T MHEPIIMOHHBIX CUJI MPU JEHCTBUU BUOPAIIMOHHON HArpy3KH.
[TocTpoeHre TMHAMHYECKOH SIMIOPHI H3TUOAIOIIIX MOMEHTOB U ()OPMBI
BBIHYKJICHHBIX KOJICOAHUMN.
[Tpubnmxennsie MeTo sl | Onpeienenne 4acToT CBOOOIHBIX KOJeOaHUI CHMMETPUYHBIX CUCTEM
penieHus 3ana4y Paznosxenue kosebaHut CAMMETPUYHON CHUCTEMBI HA CAMMETPUYHYIO U
28 JMHAMUKA. Mepbl KOCOCHMMETPHYHYIO (hopMbl. OIpeiesieHIe 4aCTOT CBOOOHBIX
3aIHUTHI OT KoJIeO0aHUH CHMMETPUYHOM TUIOCKOHM paMBbl.
JTUHAMUAYECKHUX
BO3JECHCTBUI
OcHoBHble oHATHA. CTaTHYeCcKHil crocol pacyeTa Ha yCTOMUHUBOCTD.
OCHOBHI’IUG MONOKCHIA | Oppenenenye KPUTHUIECKO# CHITBI HA OCHOBE CTATHUECKOIO KPHTEPHL.
29 YCTOMHHBOCTH Pewenue 3aau onpeneneHuss KpUTUYECKON CUIIBL Ul CHCTEM C OAHOU
COOpYKCHIH CTETEHbIO CBOOOIBI.
VY CTONYMBOCTh HEHTPATBHO-CKATHIX IPSIMOJIMHEUHBIX CTEPKHEN.
. Bo160p ocHOBHOM cuctemMbl. OTHOCUTENBHBIE JKECTKOCTH U KPUTHYECKHE
YCTOR1MBOCTE napameTpbl Ui CKaTbiXx cToeK. CocTaBlIeHHE YpaBHEHUS YCTOMUYUBOCTH.
30 LCHTPANLHO-CHKATLIX | Orpenenenne peakiuii B CBA3IX OCHOBHOI cucTeMsl. Pemmenye
MPAMOJTMHCHHBIX YpaBHEHHUS YCTOMYMBOCTH ciocobom moadopa kopHs. Vcnonb3oBaHue
CTCpHKHEN MporpamMMsl JIJIsl pacuera paM Ha yCTOMYMBOCTh.Bbruncienue
KPUTUYECKHUX CHJI M PaCUETHBIX JUIMH CKAThIX CTEPIKHEH.
JlunaMuyeckuii u PacueT minockux paM Ha yCTOMYMBOCTh METOJIOM NEPEMEIICHMUII.
31 SHEPTeTUYECKHI Pemenue 3aay no onpeaeneHnio KpUTHYECKUX CHIT JIsl OTAEIbHBIX
METOJIBI pacueTa Ha | CTEPIKHEH M MPOCTEHIINX PaM SHEPreTUYECKMM METOI0M
YCTOHYUBOCTh
O6mue monoxenus. | Pelenne 3a1ad n3rn6a npsiMOyroJIbHBIX IUIACTHH
39 Paspermaronue DieMeHTapHbIe clydan u3ruoda miacTuH. Pemenne mpsamMoit u oOpaTHOM
ypaBHEHHUs U3ruba 3amauyn u3ruba rractud. O pacyeTe OPTOTPONHBIX TJIACTHH M IUIACTHH Ha
TOHKHX TIJIACTHH YIPYTroM OCHOBaHUHU
Pemenue 3a1ay u3ruba riacTuH NpUOIMKEHHBIMUA METOIaMHU
Pacuer niacTuH MeTO/10M KOHEUHBIX pa3HocTel. KoHeuHO-pa3HOCTHBIN
[TocTaHOBKY U MeToAbI | ONEpaTop AuddepeHnaIbHOr0 ypaBHEHH H3rn0a. Y4eT IPaHMIHBIX
33 | pemenus 3anau u3ruba ycnoBui. Beruucinenne BHYTPEHHUX YCUIIMK M HaNpsikKeHW. Meton
[JIaCTUH Bby6noBa — 'anepkuna. OCHOBHBIE MONOXEHHUS MeTOAa. ba3ucHbIe
dbyHk1u. BapuanmoHHO-pa3HOCTHBIN MeTO 1. Pa3HOCTHEIN onepatop
BapHUalMoOHHOro0 ypaBHeHus1. Meron Purna — Tumomenko.
Pacder miacTuH METOJI0M KOHEYHBIX 3JIEMEHTOB
34 PacueT MIMT METOOM | pacyer myprh METOJIOM KOHEYHBIX 3JIEMEHTOB C TIOMOIIBIO MPOrPaMMHO-

KOHCYHBIX 3JICMCHTOB

BBIYHUCIIUTCIIBHBIX CPCACTB




PacueT TOHKHX IOJIOTHUX
obonoyek. OOmme

[TpubnmKxeHHOe PEIICHHE 3a/1a4 TECOPUH 000JI0UEK
Pacuyer 06oouek ¢ ucnospzosanueM [IBK "SCAD" winu "LIRA".

36 CBEJICHUS O YHMCIIEHHBIX PacueTHas cxeMa 000I0UYKH. 3al[aHI/Ie CUCTCMBI KOOpJAHMHAT, YPAaBHCHUA
METO/1aX pacyera MTOBEPXHOCTH 000JIOUKH, TPaHUYHBIX yciaoBui. Harpyska u npoBeieHue
000J109eK pacyera.
[IpuMeHeHne MeTo1a KOHEYHBIX DJIEMEHTOB K pacueTy 000JI0UeK.
I[Ipumenenne Merona | lIpoBenenue pacuera o6osouku B [IBK "SCAD Office" umm "Jlupa-
37 | xoneunsix mementos k | CAIIP". Co3nanne moBepXxHOCTH 000JIOUKH, TeHEpallusi KOHEYHO-

pacueTy 00004eK

AJIEMEHTHOM ceTKH. 3a/laHue TPaHUYHBIX YCIOBHM, HArpy3Ka.
[IpoBenenue pacuera. M3ydeHnue TeopeTHueckoro MmaTepuania rno TeMe.

5.3. JlaboparopHbie pabOThI

HaumenoBanue paszeina

pﬁn U TEMBI JJA0OPATOPHBIX HaumeHnoBanwue u conepkanue J1ad0opaTOpHBIX padoT
pabot
Omnpenencuue Onpenenenue nepeMenieHnil B IapHUPHO-CTEP>KHEBOW CUCTEME
riepeMeLIeHuii B OTIBITHBIM ITyTE€M U aHATUTUYECKU
g | MApHMPHO-KOHCONBHBIX Omnpenenenue nepeMenieHnil B MapHUPHO-CTEPKHEBOM CHCTEMe
OasIKax M MTOCKUX OTBITHBIM ITyTeM. CpaBHEHHE MOTYYSHHBIX PE3YIbTATOB C AaHATUTUYECKUM
pamax OT CHJIOBOM peIeHuEeM.
Harpy3Ku
Pacuyer miockoi paMbl METOOM KOHEUHBIX 3JIEMEHTOB C IIOMOIIBIO
OCHOBBHI pacueTa MIPOrPaMMHO-BBIYUCIUTENBHBIX CPE/ICTB
99 CTEp)KHEBBIX cHcTeM | BBOJ PACUETHOM CXEMbI M HCXO/IHBIX JIAHHBIX JUISl BBIIIOJIHEHHS pacueTa

METOJO0M KOHCYHBIX
9JICMCHTOB

IUIOCKOM paMbl MCTOAOM KOHCYHLIX 3JICMCHTOB C IIOMOIIBIO
BBIUMCIIMTEIbHOM IIporpaMMmal. HpOBeI[eHI/Ie pacdycTa 1u aHaJiu3
IMOJIYYCHHBIX pPE3YJIbTATOB.

5.4. CamocTosTenbHas paboTa 00y4aronmMxcs

Ne | HaumeHnoBaHue pazaena .
ConeprxaHue caMOCTOSATEILHOM paboThI
pa3a| AMCUMILIUHBI U TEMBI
3anava 1.1. Onpenenenve BHYyTPEHHUX YCUJIUH B IIAPHUPHO-KOHCOIBHON
Oanke
Kunematnueckuii aHanus3 3aJJaHHOW CHCTEMBI M TIOCTPOCHUE MTOATAXKHON
MHOTOIIPOIIETHBIE CXEMBbI IIaPHUPHO-KOHCOJIbHOM Oanku. OnpesesnieHne peakiiiy B CBA3SX OT
2 | mapHUpHO-KOHCOIBHBIE |33AaHHON HArPY3KH U IPOBEPKa MPABUIILHOCTH ONPEICICHHS ONOPHBIX
GaTKH peakuil Mo yCIOBHIO PAaBHOBECHUS BCEH pacueTHOU cxeMsl. [locTpoenue
SMIOPHI MONEPEUHBIX CHJT U M3rnbarmux MoMeHToB. [IpoBepka
MPaBWJIBHOCTH MOCTPOEHUS 3II0p BHYTPEHHUX ycuiui. M3yuenue
TEOPETUYECKOr0 MaTepHalla 1o TeMe.
3anaua 1.2. Onpenenenre BHYTPEHHUX YCUIIMN B MHOTOJINCKOBOM pame
MHOTOIMCKOBBIE Kunemarnueckuil ananu3 3aJaHHOU cxeMbl paMbl. OnipeieneHue peakuui
pacyeTHbIE CXEMBbL. B OTIOPHBIX CBS34X OT ACUCTBUS 3alaHHON Harpy3ku. PackpbITh
3 | TpexmapHupHbie pambl | 38MKHYTBIH KOHTYP. [10cTpOHUTH 3MI0pBI H3rMOAIOIIMX MOMEHTOB,
¥ apKu. Pamsl ¢ MONEPEYHbIX U MPOJOIbHBIX CHL. [IpoBepka npaBUIbHOCTH OCTPOEHUS
3aMKHYTBIM KOHTYpOM | TEOp BHYTPEHHUX YCHIIHIL 10 YCIIOBUSIM PaBHOBECHS Y3JI0B PaMBIL.
N3ydeHne TeopeTHUecKoro MaTepuaa 1o Teme.
3anava 1.3. Onpenenenre ycuauil B CTEpKHIX 0al0uHOM (epMbl
AHanu3 reoMeTpuYecKoi HEM3MEHIEMOCTH 3a/1aHHOM CXeMbl (hepMBbI.
CraTuyecku Omnpenenenre OMOPHBIX PEAKIUU U YCHIIUNA B CTEPIKHAX 3aJaHHbBIX
4 | ompenenmMble MIOCKKe |TAHEICH,0T ACHCTBHS BEPTHKAIBHON HAarpy3ku. [IpoBepka npaBuiIbHOCTD
dbepmbI oTpesieNIeHUs] YCUIIMH 110 YCIOBUSM PaBHOBECHS BBIPE3aHHOTO y3I1a J100

OTCe4eHHOH YacTu ¢epmbl. M3yueHnne TeopeTuyeckoro Marepuaa mno
TEMeE.




JIvHNY BIUSIHAS
peaKuuii 1 BHYTPEHHUX

3anmava 1.4. Pacder miapHUPHO-KOHCOJIHHON OAlIKK HA TIOJIBUKHYIO
Harpy3Ky

5 YCHJIMI B IPOCTHIX U [TocTpoeHre TMHUM BIWSIHUSI OTHOM M3 OMIOPHBIX pEaKIUii 1 BHYTPEHHUX
MHOTOIPOJIETHBIX YCUJIMH B 3aJTaHHOM CEYEHHUH MHOTOIPOJICTHOM MIAPHUPHO-KOHCOJIHHOM
6anKax Oanku. M3yueHue TeopeTHYecKOro MaTepuala rno Teme.
3amaua 1.4. PacyeT mapHUPHO-KOHCOJIBHOM OAJIKK Ha MOBHKHYIO
Harpy3Ky
Onpenenenne peaknuii | HaxoxaeHue o JIMHUSAM BIHSHUS BEIMYNH PEAKIUU ¥ BHYTPEHHHUX
6 ¥ BHYTPECHHUX yCUINH | YCHJIMH OT 3a1aHHOH HEMOJBIKHON HATPY3KH, a TAK)KE MaKCHMAIIbHBIX 1
[0 JTUHUSIM BIUSHUS | MUHUMAJIbHBIX 3HAYEHUM PEaKIMU U BHYTPEHHUX YCWIMH OT 3aJIaHHOM
MOJABMKHOM HArpy3Ku (CUCTEMBI CBSI3aHHBIX TPy30B). M3yueHue
TEOPETUUYECKOTO MaTepraa mno Teme.
JIMHUY BIUSIHUS YCI/IJ'II/Iﬁ HOCTpOCHI/IC JIMHUH BIUSHUS B INIOCKUX (bepMaX
7 B apKax, pamax [TocTpoenre TMHUN BIUSHUS PEAKIIMK U YCHIIMH B TUIOCKUX (pepMax.
IIPOCTBIX (bepMaX I/ISYLIGHI/IC TEOPECTUUECCKOIO MaT€pHralia 1o T€Me.
AHanuTH4YecKoe ompeiesIeHUe EPEMEIIEHUN B ITapHUPHO-CTEPKHEBOM
OCHOBHBIC TPUHIIUATIBI | cncreme
g | TCOPCMBI CTPOUTEILHON | Openerenme nepeMenIeH il B APHAPHO-CTEPKHEBBIX CUCTEMAX TIPH
MeXaHuKH. POPMYIA | o rpyy cuoBoii Harpysku 1o hopmysie Maxcsemia-Mopa. V3yuenne
Maxcpeina-Mopa | 1eqneryeckoro Mateprana mo Teme.
Ornpenenenue 3agava 1.5. Onpenenenue nepemMenieHnii B MHOTOIMCKOBOM paMe
TepeMeIIeHU B OnpeneneHre TOPU30HTANBHBIX U BEPTUKAIBHBIX ITEPEMEIICHUN
g | LAPHMPHO-KOHCONLHBIX | OCHOBHBIX Y3JI0B pacyeTHOM CXEMBbI MHOTOJIUCKOBOM paMbl, PACCYUTAHHOU
0ajKax U IJIOCKUX Ha 3aJIaHHYIO Harpy3Ky B 3ajgade 1.2. [loctpoeHue nepopMupoBaHHOM
paMax OT CHJIOBOM cxeMbl pambl. M3ydeHne TeOpeTHIecKoro MaTepraa 1o Teme.
Harpy3Ku
Onpenenenue Onpenenenue nepeMenIeHuil 0T TeMIIEpaTypHOTO BO3ACHUCTBUS U OT
MepeMEILCHUHN OT 0CaaKy Omop
10 TEMITepaTypHOTO Onpenenenre nepeMenieHnii OT TEIIOBOT0 BO3JACHUCTBUS U OCAKH OIOP.
BO3JICHCTBUS U OT N3yueHue TeopeTnyeckoro Marepuaia no TeMe.
0CaJIKu OTop
CTaTuyecku OcCHOBHas cUCTEMa U KAaHOHUYECKHE YpaBHEHUSI METOJIa CUJT
13 HEompeIeUMbIe OrnpezielieHHe CTETICHH CTaTUYECKOW HeonpeaeaéHHOCTH. Beibop
CHCTEMBI, UX CBOWCTBA U | OCHOBHOM CUCTEMBI M COCTABJIEHUE KAHOHUYECKUX YPABHEHHI METO/1a
0COOEHHOCTHU cui. M3ydyeHne TeopeTHuecKkoro MmaTepuaia rno Teme.
3anaya 2.1. Pacuer miockoi cTaTHYeCKU HEONPEIEIMMON paMbl METOI0M
PacueT cTraTHueckn cui. 3angava 2.2. OnpeneneHue NepeMeIeHni B CTaTHIeCKU
HEOIpPEETUMBIX Pam HEOTPE/ICIMMON pame
14 METOJIOM CHJI Ha [TocTpoenue smtop N3rudarIUX MOMEHTOB, MOMEPEUYHBIX U MPOJOIBHBIX
JIeHCTBHE CHIIOBOM CHJI B CTATUYECKH HEONPEIECIUMON paMe OT 3aJJaHHOW CHJIOBOM HArpy3KH.
HArpy3Kn OnpeneneHns NEpEMEIICHUN B CTATHYECKA HEONPEIETUMON pame.
N3yuenune TeopeTnyeckoro Marepuaia mo TeMe.
3anayva 2.3. Pacuer cTaTU4ECKH HEOMPEACIMMOM paMbl METOJOM CHJI Ha
Pacuet pam meTogom OCAITKY OTIOp
15 | CHHA TEMICPATYPHOC |1Tocrpoenne miop N3rnbaromumx MOMEHTOB, TIOTIEPEYHbIX U TTPOIOIBHBIX
BOSACUCTBUC U OCANKY | oy g cTaTMUECKH HEOIPENEIHMMOl paMe OT OCaIKH Onopbl. M3yueHne
onop TEOPETHUUECKOT0 MaTepuasa mo TeMe.
Pacuer ctaTnyecku HeonpeaeauMbIX GepM U MMPOCTPAHCTBEHHBIX Pam
Pacuer cratnuecku METOZOM CHUII.
16 HEOIIPEAETUMBIX (bepM u OHpCIleJ'IeHI/IC CTEIIEHU CTaTUYECKOM HCOIIPCACTIUMOCTH (])epM n

MNPOCTPAHCTBCHHLIX paM
METOJO0M CHUJI

MMpOCTPAHCTBCHHLIX paM. BBI60p OCHOBHOI CHCTEMBI M COCTABIICHHUE
KaHOHHYCCKHNX ypaBHeHHﬁ. OcobeHHOCTH pacuyeTa MpoCTPaHCTBCHHBIX
paM MCTOOOM CHIJI. I/I3y‘-IGHI/IC TCOPCTUICCKOTO MaTCpHraJia 1o TEME.




Pacuer pam meTogom
nepeMelIeHui Ha

3anaua 3.1. PacueT miockoi paMbl METOJIOM MEPEMEILICHU B
KaHOHHYECKOU (popme
[TocTpoeHue >IIop U3TUOAIOIINX MOMEHTOB, TIOMIEPEYHBIX U IMPOJI0JIBHBIX

18 NeCTBHE CHIIOBOM CWJI B KHHEMAaTUYECKH HEOIPEIeTNMON paMe, UCTIONb3YS METO
HaArpy3Ku nepeMenieHnii B kKaHoHn4deckoit popme. M3ydeHne TeopeTnaeckoro
MaTepuaia 1o TeMe.
[TocTpoeHue 31op BHYTPEHHHUX YCUJIUMM B paMax Ha TEMIIEPATYPHOE
Pacter pamM METONOM | 5 s reiiernie 1 ocaKy omop
ICpEMCIICHIH Ha [TocTpoeHue AMIop U3TUOAIOIINX MOMEHTOB, TIONIEPEYHBIX U IMPOI0JIBHBIX
19 TEMIICpaTypHOC CWJI B KHHEMATUYECKH HEOIPEICTMMBIX paMaX METOJIOM MepeMEIIeHU Ha
BOSACHUCTBUC U OCANKY | 3y eneHne TeMIepaTyphl M Ha OCajKy onop. M3ydeHue TeopeTHIeckoro
omnop MaTepuana mo TeMe.
Pacuer mpocTpaHCTBEHHBIX paM METO/I0M IepeMeIIeHHHA
Pacuer [Toctpoenue >miop U3rubaroIMX MOMEHTOB, MOMEPEYHBIX U MPOIOJIbHBIX
20 | IPOCTPAHCTBEHHBIX PaM | ey B mpocTpaHCTBEHHOI paMe METOIOM NepeMenieHuii. M3ydenne
MCTOAOM HCPEMCIUCHIN | 1opeTiyeckoro MaTepHaa 1o TeMe.
3agayva 3.2. Pacuer miockoil paMmbl METOIOM NEPEMEILICHUI B MATPUYHOU
dbopme
Omnpenenenue yrioBbIX U TMHEHHBIX IEPEMELICHUH Y3JI0B, a TaKKe
BHYTPEHHUX YCHIIUN B CTEPXKHIX 3a/1aHHOM CXEMBI PaMbl. C TOMOIIBIO
_ | marpuunoro merona nepemerieHuil. Pacuer pambl BBINOJIHUTH MATPUYHBIM
o1 | Meron TICPEMCILICHUI B | \1e10/10M IIepeMelieHHil B BrIunCIUTENbHOI cpene Mathcad. IMonyuennsie
MaTprIHOl Gopme Pe3yJILTAThl CPABHUTE C PE3YIbTaTaAMU pacyeTa paMbl METOI0M
nepeMenieHnit B kaHonndeckoi popme (3agaua 3.1). Ucnonb3ys
HaliJICHHbIC 3HAUYEHUsI BHYTPEHHUX YCUIIUHN U Y3JIOBBIX ITEPEMEILCHUH,
MOCTPOUTD SMIOPHI YCUIIUH U 1eOPMUPOBAHHYIO CXeMY paMbl. M3yueHue
TEOPETUYECKOr0 MaTepuana o Teme.
3anmayva 3.3. Pacder m10CKo# paMbl METOJIOM KOHEUHBIX AJIEMEHTOB
3aaHue pacyeTHON CXeMbI U TPOBEEHUE pacueTa INIOCKON paMbl
METOJIOM KOHEYHBIX 3JIEMEHTOB C TIOMOIIbIO BRIYUCIUTEIHHON
OcHoBb! pacyeTa MporpaMMbl. AHAIH3 TIOJTYYEHHBIX Pe3yIbTaTOB M CPAaBHEHUE HX C
22 CTCPIKHEBBIX CHCTEM | hesyipraTaMul pacyeTa JAHHOM paMbl METOJIOM MepeMelleH il B
MCTOZIOM KOHCHHBIX |y agonnueckoit opme (3agaua 3.1) u B MaTpuuHoOii hopme (3anaua 3.2).
SJICMCHTOB BriBoz 1 mpencTaBiieHre pe3yabTaTOB pacueTa paMbl B rpaduueckoM BUIe
(omtopsl yeunui, nepopmupoBaHHON cxeMbl). V3ydeHne TeopeTHIecKoro
MaTepuaa 1o TeMe.
[TpuMeHeHne CMEIIaHHOTO METO/Ia K pacueTy IIOCKUX U
MIPOCTPAHCTBEHHBIX PaM.
. AHaiu3 cTeneHel cTaTHYeCKOW U KHHEMaTH4ECKOM HEeONpeI1eIMMOCTH
CMELaHHbIH METON | cperenpr B TientoM 1 ee wacTeit. BEIGOD PAIOHATHHOTO METOJA PACUETA.
23 pactcTa CTaTHHCCKN | ) cpophast crcTeMa cMenranHoro Metoa. CocTaBieHe KaHOHHYECKUX
HCOUPCACTUMBIX PAM | vy apenmit. Berancaenne k0d3)(GHIMEHTOB H CBOOOIHBIX UICHOB.
[TocTpoeHune pe3yabTUPYIONIEN AMIOPHl MOMEHTOB. M3yueHune
TEOPETUIECKOT0 MaTepHaa 1Mo TeMe.
CBOOOIHBIE U BBIHYK/ICHHBIE KOJIEOAHUS CUCTEM C OJTHOM CTETICHBIO
OcCHOBHBIC TIOHSITHS B
CBOOO/IBI
OHPCACTCHUA IMHAMUKI | (3 opHple IOHATHS AMHAMEKH COOPYKeHHi. CBOGOIHBIC 1
COOPYAKCHHH. BBIHYX/ICHHBIE KOJIEOAHUSI CUCTEM C OJHOM CTETEeHbIO CBOOOIbI. V3yueHue
26 Crobonxbie u TEOPETUUECKOr0 MaTepuana mo Teme. Pelienre 3a1a4y pacyera CUCTEM C
BBIHYH/ICHHBIC OJIHOM CcTereHbI0 CBOOO B HAa CBOOOIHBIE U BHIHYKJACHHBIE KOJICOAHMSI.
KoJie0aHUs CUCTEM C
OJIHOM CTENEHbIO
CBO0OIBI
27 CBOGOLHBIE 1 3anava 4.1. JluHaMU4YeCKUi pacyeT IIIOCKOW pamMbl Ha BUOPAITMOHHYIO




BBIHYKICHHBIC
KOJIEOAHMS CUCTEM C
HECKOJIbKHUMU
CTENEHIMH CBOOOIEI

HATrpy3Ky
Omnpenenenue 9rcia CTeeHel CBOOOABI COCPEIOTOUECHHBIX Mace
3aJJaHHOU

pacueTHoii cxembl. Onpenenenne Ko3PGUITUEHTOB U COCTABICHHE
ypaBHEHUS YacCTOT B YMUCICHHOM Bue. OnpeneneHue KOpHer 4acTOTHOTO
yYpaBHEHUS U MPOBEPKA MPABUIBHOCTH €ro peuieHus. Onpeaerenue
4acTOT U MEPUOJI0B CBOOOIHBIX KosieOaHuii. CocTaBiieHre B 00I1IEM BUJIE
CUCTEMbl KAHOHMYECKHUX YPaBHEHUH JIJIS ONPEICICHHS aMILTUTYTHBIX
3HAYEHU MHEPUMOHHBIX CUJI IPUMEHUTENIBHO K 3aIaHHON pacueTHOMN
cxeme. Onpe/ieieHne TIaBHbIX KOG (GUIIMEHTOB U CBOOOHBIX YJICHBI
CUCTEMbl KAHOHMYECKHUX YpaBHEHUH. V3 perieHnst CHCTEMBI OTPEACITUTh
aMIUIUTY/IHbIE 3HAUE€HUsI HHEPLUUOHHBIX cuil. [locTpouTh AMHAMUYECKYIO
SMIOPY U3TUOAIOIIUX MOMEHTOB.

[TpuGnmxeHHBIC METOIbI

pelIeHus 3a1a4
JUHAMUKHA. Mepbl

Mcnonp30BaHne CUMMETPHUH B 3a71a4ax JUHaMUKH. [TpuOIkeHHbIe
CIIOCOOBI OTPEICIICHHS YaCTOT CBOOOIHBIX KOJICOaHM I
Vcnonp30BaHne CAMMETPUHU PaCYCTHON CXEMBI B 3a/1a4aX JUHAMHKH.

28 3aIIUTEL OT [TpubGimxeHHBIe CITIOCOOBI ONPEACIICHUS YaCTOT CBOOOIHBIX KOJICOAHMIA.
JMHAMUYECKHX Bpennoe Bo3zaeiicTBe BUOpAIIMK U MEPHI 110 €70 CHUKEHUIO.
BO3JIEHCTBUI W3ydeHue TeopeTHuecKoro MmaTepuaia mno reme. Pemenue 3anay.
OcHoBHbIe TOHATHA. CTaTHYECKUM cI0CO0 pacuera Ha YCTOHYHUBOCTD.
OCHOBHBIE NONOKEHUA | Cparyyeckuii criocoB pacyeTa HA yCTORUHBOCTS.
29 yCTOMHBOCTH M3ydeHne TeOpeTHIeCcKOro MaTepHaa 1o teMe. OnpeneneHue
COOpYKCHIH KPUTHYECKOH CHIIBI JUISl CUCTEM C O{HOH CTETIEHBIO CBOOOIBL.
Pacuet Ha Y CcTOMYMBOCTBH HEHTPATIBHO-CKATHIX PIMOIUHEUHBIX
CTEp)KHEH.
Br100p ocHOBHOI1 cucTemMbl MeTOAa nepeMenieHunit. CocTaBlieHHe
V CTOIYHMBOCTD ypaBHEHUS YCTOMYMBOCTH B 00OmieM Buje. [loctpoeHre B OCHOBHOM
30 LIEHTPAIBHO-CHKATBIX | CHCTEME SIIOPBI N3rUOAMOIINX MOMCHTOB OT CAMHUYHBIX CMCIICHHI 110
TIPSIMOJTHHEHHBIX HaIpaBJICHUSM BBEJACHHBIX JOMOTHUTENBHBIX CBsA3el. OnpenenecHue
cTepxKHEil peaknuii B JOMOHATEIBHBIX CBSA3SX OT 3a/IaHHBIX ¢IMHUYHBIX CMEIICHUH
U pEIlIeHNE YPaBHEHUSI YCTOMUMBOCTH MTyTEM MOI00pa HAUMEHBIIIETO
KpUTHYECKOTO rmapamerpa. OnpeneneHne KpUTUYECKUX CUJT U paCUCTHBIC
JUTMHBI JIJIST BCEX CHKATBIX CTOEK PACYETHOM CXEMBbI
JIMHAMUYecKuii 1 Pacyer miockux pam Ha YCTOMYHUBOCTh METOIOM TIEPEMEIICHHIA.
31 SHEpPreTUYecKuit N3yuenue TeopeTnyeckoro Marepuaia no reMe. Onpeaenenue
METOJIBI pacyeTa Ha | KPUTUYECKHX CUII JUISL CTEPIKHEH M POCTBIX paM SHEPTeTUIECKUM
YCTOWYHBOCTH MCTOIOM.
OO6mue nonoxkenus. | OCHOBHBIE ypaBHEHHs M3rHM0a TOHKUX TUIACTUH
32 Pazpemaroniue I[I/I(i)(be}?eHHI/IaHBHOC ypaBHEHHE U3ruba MiacTUHbL. 3aJlaHue TPAaHIUYHBIX
ypaBHEHUs U3ruda ycinoBuil. MI3ydyeHne TeopeTHueckoro MmaTepuaia mno Teme.
TOHKHUX IJIACTHH
3amava 5.1. Pacder uzru6aeMoil minThl YUCIEHHBIMA METOIaMHU
MeTtobl IPUOIUKEHHOTO petieHus nudQepeHInanIbHOT0 ypaBHEHHUS
T1oCTaHOBKHM M METONEL | yary6a PacuerT mumTht METOJIOM KOHEUHBIX Pa3HOCTEH HA Pa3HBIX CETKaX.
33 | pemennus 3anad n3rnba [TocTpoenune rpadukoB CXOAUMOCTH PEIICHHS ISl Tporuda u
T1acTHH M3TUOAIOIUX MOMEHTOB B TUTHTE. BapuanroHHbIe METOIBI PEIICHUS 3a1a4
u3ru6a miactul. M3ydyeHre TeopeTHuecKkoro Marepuania rno TeMe.
3amava 5.1. Pacder uzru6aeMoil minThl YUCIEHHBIMA METOIaMHU
Pacuet mauThl METOIOM KOHEYHBIX 3JIEMEHTOB Ha Pa3HBIX CETKAaX.
[Toctpoenue rpaMKOB CXOTUMOCTH PELISHUS 7S Mporuda u
34 Pacuer nimt MeTo10M U3TUOAIOIIUX MOMEHTOB B IuuTe. CpaBHUTEIBHBINA aHAIIN3 PE3YIbTATOB,

KOHCYHBIX JJIEMCHTOB

nonydeHHbIX MKP 1 MK3. BbiBo1bI 1O IPUMEHEHUIO YU CIIEHHBIX
METOJIOB JIJIsl pacdyeTa u3ruoaeMoi intel. M3ydeHne TeopeTHIecKoro
MaTepualia 1o TeMe.




OO01I1e TOJIOKEHNS O

OO01mure moNoKeHHUs 0 pacueTe TOHKUX oOonouek. Jlepopmaruu u ycunus
B TOHKHX 000JI0YKax
OCHOBHBIE IOHATHS U onpeeeHus obonouek. Kiaccudukarms

35 pacteTe TOHKHUX 00oouek. OnrcaHue NoBepxHOCTH. KpuBoIMHEIHAS CUCTEMa KOO IMHAT.
oborouek Jedopmaruu 1 yCHIIMS B TOHKMX 000J109KaX. CBsA3b HAIPSHKCHHI C
BHYTPEHHUMU yCHIHSIMH. YacTHBIC TEOPUHU pacyeTa TOHKUX 000JIOUEK.
Pacuer Tonkux monorux | Pacuer obomouek ¢ momompio [IBK "SCAD" unu "LIRA"
o6osouek. O0mme ITpumenenue IIBK s pacuera o6onouek. PacuerHas cxema 000104YKH,
36 | cBemeHMs O UHUCIIEHHBIX |YPaBHEHHE IMTOBEPXHOCTH 000JIOUKH, TPAaHUYHBIX yclioBHi. Harpys3ka u
METOJIax pacuera MpoBe/ICHUE pacyeTa. M3ydueHne TeopeTHuecKoro MaTepuaia rno Teme.
000JI0YEK
3agaua 5.2. PacueT mooroi 000JIOYKH METOIOM KOHEUHBIX DJIEMEHTOB
Pacuer 06onouku MeToioMm KoHeuHbIX meMeHToB B [IBK "SCAD Office"
IlpuMenenne metona |y "JIupa-CAIIP" nyist HECKOJIBKHX BapUaHTOB 3arpyxenus. [
37 | KOHEYHBIX 3JIEMEHTOB K

pacyety 000J04€eK

HEBBITOJIHOTO 3arPyKEeHHUs U300pa3UTh SMIOPBI TPOTHO0B, H3THOAIONTUX
MOMEHTOB ¥ HOPMAJIbHBIX CHJI. BBIBO/IBI IO pacueTy obonouku. M3ydeHue
TEOPETUYECKOT0 MaTepraa o TeMe.




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

[Iporpammoit TUCHUIUIMHBI TPEAYCMOTPEHO MPOBEICHUE JICKIITMOHHBIX 3aHATHH, HA KOTOPBIX JAeTCs
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTepraj, MPAKTHYCCKUX U JTa0OPATOPHBIX 3aHITHH, MPEANIOIararniux
3aKpEIUICHUE U3YUCHHOI0 MaTeprajia ¥ (OpMHPOBAHUE Y O0yUAIOIIMXCSI HEOOXOIUMBIX 3HAaHUH, YMEHHH U
HaBBIKOB. KpoMe Toro, BaXKHEHIIIMM 3TarioM U3y4YEHHUS TUCHUILINHBI SBJISCTCS CaMOCTOSATENIbHAs padoTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3y4YEHHE TEOPETUUECKHX BOIIPOCOB 10 BCEM Te€MaM JIUCIUILIINHBL;

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHUIM;

- IOJITOTOBKA K J1a00paTOPHBIM 3aHATHSIM;

- IOJATOTOBKA K BBITIOJIHEHUIO KOHTPOJIbHBIX 3a/IaHUM;

- IOJITOTOBKA K BBIIIOJIHCHUIO KOHTPOJIbHBIX PadoT;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- MOJITOTOBKA K K MPOMEXYTOYHOU aTTECTAIUU.

3aJI0roM  YCIEITHOTO OCBOCHUS AUCITUIUIMHBI SBIIETCS 0053aTeIbHOE MOCEIICHUE JIEKIIMOHHBIX,
MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee HECKOIbKUX ) 3aHITHIA
MOYET OCJIOKHUTh OCBOCHHE Pa3JeoB Kypca. Ha mpakThueckux 3aHATUAX MaTepHUall, U3J10KCHHBIN Ha
JIEKIMSIX. 3aKPETUISIETCS BBIMOTHEHUEM KOHTPOJIBHBIX pa0doT 1Mo TeMaM AUCIUIUIMHBI cornacHo PIT/I.

[Tpuctynas Kk U3y4eHUIO TUCIUIUINHBI, HEOOXOIUMO B MIEPBYIO 04YePEIb 03HAKOMUTHCS
conepsxkanueM PITJI mist cTryneHToB 0uHOM (hOpMBI 00yUEHUS, a TAKIKE METOJUICCKIUMHE YKA3aHUSMH T10
OpraHU3aIMy CaMOCTOSATEIBLHON Pa0OThI U MOATOTOBKU K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHSATHSM.

[Ipu moArOTOBKE K MPAKTHYECKUM H JIAOOPATOPHBIM 3aHATHSAM U B paMKaX CaMOCTOSITEIIbHOM
pabOTHI IO U3YYEHUIO TUCIMIUIMHBI 00YJIarOIUMCsT HEOOXO0MMO:

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

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

- BBINIOJIHUTh MPAKTUYECKUE 3aJIaHUS B PAMKaX U3y4aeMOU TEMBI,

- IOJITOTOBUTH OTYETHI 1O BHIMOJIHEHHBIM JIA0OPATOPHBIM padoTaM;

- BBITIOJIHUTHh KOHTPOJIbHBIC 33/IaHUS B PAMKAX U3y4aeMOM TEMBI;

- BBIITOJIHUTH KOHTPOJIbHBIE pa0OTHI, TPETYCMOTPEHHBIC paboyeii MpOrpaMMoOi TUCIIUTUIHHEL;

- 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 pelIeHUE 3aa4k, HEOOX0IUMO BBIUEPTUTH B MacIITabe 3aJaHHYIO0
pacyYeTHYIO CXeMY U yKa3aTh Ha HEM BCe MCXOHBIC YHUCIIOBBIC JaHHbIE. [IpucTymnas K peneHuto Kaxmaon
3a/1a4M, He0OOXOIMMO YSICHUTh ce0e UCXO/IHbIE TaHHbIE, COJIEPKaHUE KAXKI0T0 U3 TYHKTOB 3aJlaHus U
OTIPENIETTUTH T€ METOJIBI CTPOUTEIHLHON MEXAHUKHU U CIIOCOOBI PEIICHUSs, KOTOPBIE TNIAHUPYETCS TPUMEHUTD.
[Ipu npoBeneHnH pacyeToB HEOOXOIMMO CTPOTO MPUACPKUBATHCS TPUHATON CUCTEMBI €MHUI] U3MEPEHUS
¢uznueckux BenuurH (CH) 1 cornacoBbiBaTh MEX1y COOON Pa3MEPHOCTH 3TUX BETUUHH.

Bce pacuetHbie (hOpMyIIBI TOTKHBI 3aITUCHIBATHCS B OOMIETIPUHSATHIX 0003HAUYCHHUSAX, PACUETHBIC
CXEMBI JIOJDKHBI BBITIONHATHCS aKKYPAaTHO, C BKIIFOUEHHEM BCEX HEOOXOIMMBIX JIEMEHTOB U 0003HAYECHUIA
cornacHo cranaaptam ECKJI.

Pemenue 3a1a4 HEOOXOAMMO COMTPOBOKAATH KPATKUMHU MOSICHEHUSIMU, BCEMU HEOOXOTUMBIMU
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) ¢ cobmonernem 'OCT. Ha tutynbHOM JcTe 003aTENBHO YKAa3bIBAIOTCS HOMED U
HauMEHOBaHUE PaOOTHI, GaMIIU U MHUIHABI cTyaeHTa U mudp. O0pasisl opopMIIeHHs CTaHAAPTHBIX
JUCTOB JIaHbl B IPUIIOKEHUU K METONYECKUM yKazanusMm. OdopmiieHne padoT Ha JIUCTaX IPYroro
dbopMmaTa He JOImyCcCKaeTcsl.



Htorom n3yueHus TUCHIUTIIMHBI SIBJISETCS 3a4€T C OIICHKOH (5 cemecTp) u dk3aMeH (6, 7 ceMecTp).
3ayer mpoCTaBISETCS MO PE3yJIbTaTaM BBITIOJTHEHUSI KOHTPOJIBHBIX 3aJJaHUi, KOHTPOJILHBIX padoT U
YCTHOTO coOeceI0OBaHusI.
DK3aMeH POBOJUTCS IO paciucanuio ceccuu. dopma npoBeieHus 3aHsaTHs — 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 00y4aroMXCcs M0 JUCHUILINHE (MO1YJII0)
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. PaMeblI ¢ 1.5, OIIK-3.1, OIIK-6.11, |BeinosaHeHue
3aMKHYTBIM KOHTYPOM OIlK-11.1 KOHTpPOJIbHOM paboThl Ne
1 (3amaua 1.2)
YcTHbli onpoc,
OIIK-1.2, OIIK-1.3, OIIK- |pemieHue 3aaady.
4 | CraTuuecku onpeaenumble MI0CKUe GepMBbl 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
KOHTPOJIbHON paboThl No
1 (3amaua 1.4)

v JInHnY BIVSIHYS yCUIIUM B apKax, paMax u OITK-1.2 YcTHBI ompoc,
IPOCTHIX hepmax pelIeHune 3a1a4
Ocropibie VIPHHITIBE H TCOPEMBT OIIK-1.2, OIIK-1.3, OIIK- | YcrHbIii onpoc,

8 |crpouTenbHON MexaHuku. DPopmyia

1.4, OIIK-1.5 pelieHue 3aaau

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

9 | KOHCONBHBIX Oalikax M IMIOCKUX pamax OT OIlK-1.2, OIIK-6.11 Brinonnenue

CHJIOBOU Harpy3Ku KOHTPOJBHON paboThl No
1 (3agaua 1.5)
10 ?ﬁ}ﬁ;ﬁ;gf;pf;gl;?ﬁ;?;iiﬁ; 11 OT OCaJKu OINK-1.2, OIIK-1.4, OIIK- | VeTaiii onpoc,
1.5, OIIK-6.11 pelieHue 3aaa4
o1op
11 |Wnas xoHTakTHast pabora OIIK-1.2 VYeTHBIi onpoc




12

3aveT ¢ OLEHKOH

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

13

CraTtuduecku HEOIPECACIINMBIC CUCTEMBI, UX
CBOMCTBAa U OCOOEHHOCTHU

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

YcrHblii onpoc,
pelieHue 3aau.

14

Pacuer cratnuecku HeONpeAETMMBIX pam
METOJIOM CHJI Ha JEUCTBUE CUIIOBOU
Harpy3ku

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

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

15

Pacuer pam MeTo10M CHII HA TEMIIEpATYPHOE
BO3JEHUCTBUE U OCAZKY OIIOP

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

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

16

Pacuer cratnuecku HCOIIPCACIUMBIX (bepM n
IMPOCTPAHCTBCHHLIX paM METOAOM CHIJI

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

YcTHbli onpoc,
penieHue 3agau

17

Merton nepeMeneHnii B KAHOHMYECKON
dbopme

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

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

18

Pacuer pam meTos0M niepeMenieHnii Ha
JENCTBHE CUIIOBOM HArpy3KHU

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

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

19

Pacuer pam MeTon0M nepeMenieHnii Ha
TeMIIEpaTypHOE BO3JEHCTBUE U OCAKY OIOP

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

VYerHbIl onpoc,
peleHue 3ana4d

20

Pacuet npocTpaHCTBEHHBIX paM METOJIOM
IepeMenIeHU N

OIIK-1.2, OIIK-11.1, OIIK-

11.3

VYerHbIl onpoc,
peleHue 3anad

21

Meroa nepemMelnieHnii B MAaTpUYHOM opme

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

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

22

OcHOBEI pacdeTa CTCPKHEBLIX CUCTEM
METOJOM KOHCYHBIX 3JICMCHTOB

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

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

CMelranHbIN MCTOJ pacucTa CTaTUYCCKU

OIIK-1.2, OIIK-1.5, OIIK-

YcTHBbIi onpoc,

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

OIlK-11.6

26

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

OIIK-1.2, OIIK-1.3, OIIK-

1.4, OIIK-1.5, OIIK-3.1, OIIK

-11.1, OIIK-11.3, OIIK-

YcTHBI onpoc,
peleHue 3ana4




CTEIEHBIO CBOOOIBI

11.6

27

CBoOoaHBIC U BBIHYK/ICHHBIE KOJICOAHMS
CHCTEM C HECKOJILKUMHU CTEIEHSIMU CBOOOIBI

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

YcTHbIi onpoc,
pelieHue 3aaa4

28

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

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

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

29

OCHOBHbBIE MOJOXKEHUS YCTOMYUBOCTH
COOPYXEHHI

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

YcrHblii onpoc,
pelieHue 3aaa4

30

Y CTONYMBOCTD LIEHTPAIBHO-CKATBIX
IIPSIMOJIMHEMHBIX CTEPKHEN

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

YcrHblii onpoc,
pelieHue 3aau.
Brinonnenue
KOHTPOJIbHON paboThl No
4 (3amaua 4.2)

31

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

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

YcTHbli onpoc,
pelieHue 3aaay.

32

Oo6mue nonoxxenusi. Pazpemarorniue
YpaBHCHUA n3ru0a TOHKUX IIJIaCTHH

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

YcTHbIM onpoc

33

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

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

YcrHbIi onpoc,
peuieHue 3anaq

34

Pacuer niauT MeTOI0M KOHEUHBIX DJIEMEHTOB

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

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

OO1111e TOoJ0KEHUs 0 pacueTe TOHKUX

OIIK-1.2, OIIK-1.3, OIIK-

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

000JI09eK

37

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

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

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

38

Wnas koHTakTHas pabora

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

YcTHBIN onpoc

39

DK3aMeH

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

YcTHBIN onpoc




7.2. TunoBbIe KOHTPOJIbHBIC 33JIaHUS MJIM UHBIC MaTePHUaJIbl TEKYIIET0 KOHTPOJIS YCIIEBaCMOCTH,
HEO0OXOAMMBIC ISl OLICHKW 3HAHHMK, YMEHUN U HaBBIKOB U (MJIM) OIbITa MPOo(heCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI
KoHTpoJbHBIC 3a/1aHMs JIJIs1 CAMOCTOSATEIIbHON PabOThl Ha MPAKTHYECKUX 3aHATHIX (JIJIs IPOBEPKU
c(hopMUPOBAHHOCTH MHIUKaTOpa AocTkeHni kommerenmuii: OITK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6, OIIK-11.7)

5 cemectp. daiin pacrnonoxen B [Ipunokenusx: "KonTponsHbie 3aaanus. 5 cemectp.pdf’

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

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

. OnpezienieHre ycuiinii B pamax ¢ 3aMKHYTBhIM KOHTYpoM (iocTpoenue smop M, Q, N).
. Onpenenenne ycunuit (N) B CTEpKHSIX MPOCTHIX (hepM.

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

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

. Onpezenenue nepeMenieHuid B MpOCTHIX (OJTHOAMCKOBBIX) CHCTEMAX.

. Onpezenenue nepeMeneHnid B IByX/IMCKOBBIX CHUCTEMAX.

0NN Nk W

6 cemectp. Daitn pacronoxer B [Ipunoxenusx: "Konrpoasasie 3amanus. 6 cemectp.pdf

. Onpenenenue nepeMenieHnil B CTaTUYECKH OIPeIeIMMbIX CHCTEMAaX.

. Pacder mpocThIX CTaTUYECKU HEONPEAETUMBIX CUCTEM METOJIOM CHIIL.

. Pacyer craTnuecku HeompeaeNMMbIX paM Ha BHEIIHIOK HAarpy3Ky METOJO0M CHIL

. Pacder craTruecku HeompeaeIMMbIX CUCTEM Ha OCAJIKY OIOpP METOJIOM CHIL.

. Pacder craTruecku HeompeaeIMMbIX CUCTEM METO/I0M IIEpEMEIICHHIA.

. Y4eT CUMMETpUU IIPU pacueTe paM METOJOM MepeMeIeHUH.

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

0 1O N KW —

7 cemectp. Daiin pacrnonoxen B [Ipunokenusix: "KonrponbHsie 3amanus. 7 cemectp.pdf

1. luHaMUUeCKUN pacyeT CUCTEMBI C OJTHOM CTEMEHBI0 CBOOO/IBI.
2. OmnpeneneHne 4acTOThl CBOOOTHBIX KOJIEOaHHI pamBbl.

3. Pacyer cuctembl Ha YCTOMYHMBOCTH CTATUYECKUM CIIOCOOOM.

4. Pacuetr pambl Ha YCTOMYMBOCTh METOJIOM MEPEMEILICHUM.

5. Pemienue oOpaTHOM 3a71a4uu TEOPUU H3rH0a 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 OLIEeHUBAHUS PE3YILTATOB O0yUYEHUS MO AUCIUILTUHE (MOAYIIO) MPU MPOBEACHUN TEKYILIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JTUCLUIIIUHBI, @ TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXO/SIIMM 32 MPEACIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyveil mporpaMMoi 1Mo AUCIUTUIMHE (MOTYIIIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

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

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BJIaJIeeT HHCTPYMEHTapUEeM YICOHOW TUCIUTIIIMHBI, YMEHUE €r0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHDb KYJIbTYPhI UCIIOTHEHUS 3aaHH

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 HAIPAaBIECHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

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

- BIIaJIceT HMHCTPYMEHTapUeM Mo TUCIUILIMHE, YMEHUE eT0 UCII0JIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

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

- CpeHUl ypOBEHb CPOPMUPOBAHHOCTHU 3asIBICHHBIX B paboueil mporpamme
KOMIIETCHITU;

- 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 JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

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

YMEHHUS:

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

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

- YMEET II0J] pyKOBOACTBOM IPENOJABATENS PEIIATh CTAHIAPTHHIE 3aa4H
HaBbIKU:

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

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

- HCIIBITBIBACT 3aTPYAHEHUS TP OOOCHOBAHUU aJITOPUTMA BHITIOTHEHUS 3aJaHUA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon mo
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIHHOU PabOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IMMBIE IS OIIEHKH 3HAHUM, YMEHHI U HaBBIKOB M (MJIH) OMbITa TPO(ECCUOHATLHOM
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTrndeckue BOMPOCHI 7Sl MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIllii 00yJarOIINXCs

[Tepedyens BonmpocoB (71 MPOBEPKU CHOPMUPOBAHHOCTH UHIUKATOPOB JOCTHIKEHUS KOMIIETEHITUI:
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 TOHSTHUS PACUETHOM CXEMbI COOpYKeHUs1. CBSI3U U y3JIbl IJIOCKON pacyeTHOM CXEMBI.
. Kimaccudukarniys cTepKHEBBIX CUCTEM U UX PacueTHBIX cxeM. KnHeMaTHueckuii aHaumu3 cXeM.

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

. Pacuet nmiockux TpexmapHupHbIX pam. OnpeneneHue peakiuii U BHYTPEHHUX YCUIUH.

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

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

. Pacuet TpexmapHupHbIX apok. Onpeenenne peakiuii 1 BHyTPEHHUX YCHIIUMN.
. [IpocTeie miockue hepmbl. YcloBUe reoMeTpuieckoi Hem3MeHseMoctu. Knaccudukanus dpepm.
. Pacuer cratnuecku onpenenumMeix pepm. CriocoOb! OnpeneseH s YCHIIUN B CTEPIKHAX (epMBI.

10. OcoGeHHOCTH pacyeTa pacopHBIX U IINPEHreNbHBIX (hepM. PacueT npocTpaHCTBEHHBIX (hepM.
11. Pacyer cucreM Ha NOJABMKHYIO Harpy3Ky. JIMHUU BIUSHUS YCHIIUI, CIOCOOBI UX MTOCTPOCHHS.




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

13. [locTpoeHue TMHUMN BAUSHUSA BHYTPEHHUX YCUIIUN B TPEXIIAPHUPHBIX CUCTEMAX.

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

15. Jluauu BAMSIHUS YCHIIHNA B IPOCTHIX (hepmax. CriocoObl MOCTPOSHUS, CBOWCTBA JIMHUN BIUSHUSI.
16. OcHOBHBIE TPUHIIMIIBI CTPOUTEIIBHOM MeXaHUKHU. Buapl nepemenienuii. Pabora BHENTHUX 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 u3rudaemeix cucreMax. [loctpoenne n1eopMupOBaHHON 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
CTaTUYECKOM Heonpeaenumoctu cucrembl? Kak onpenensercs?

2. KakoBbl OCHOBHBIE CBOMCTBA CTATUYECKU HeolpeaeauMbIx 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 MeToa cun? KakoB pu3HuecKuii CMbICIT
K02 (UIIMEHTOB MPU HEU3BECTHBIX 01] B MC?

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

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

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

8. HazoBute nsath ocHOBHBIX 3TanoB pacyetra CHC meTonom cuin. B dem uaest 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 EPEMEIICHHS B CTATUYECKU-HEONPEACIUMON cucteme?

11. K xakuM ynpoIieHusM BeeT y4eT CHMMETPUH MpH pacuere MeTooM cui? Kakue cnocoObl
YIOPOIIEHUS MPU pacueTe CHMMETPUYHBIX CUCTEM?

12. YTo Takoe nmapHble HEU3BECTHBIE U IPyNNUpPOBKa Hen3BecTHRIX B MC? B uem ympouienue npu
JEHCTBUHM CUMMETPUYHON/KOCO-CUMMETPUIHON HArPY3KU?

13. Kak onpenenuth CTeneHb CTaTHYECKON HEOIPeIeIMMOCTH IPOCTPAHCTBEHHOM pambl? B yem
3aKJIF0YAI0TCS. OCOOEHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM METO/I0M CHJI?

14. B ueM 3akmmro4aroTcs 0COOCHHOCTH pacueTa CTaTUYeCKH Heornpeaeaumbix pepm MC?

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

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

17. KakoBbl OCHOBHBIE TPEOOBaHUSI K OCHOBHOM cHCTeMe MeToj1a iepemenieHuii? Kakue Tumbl
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 OCHOBHBIX 3TanoB pacueta CHC metonom nepemeniennii. Kak nenaercs
cTaTH4YecKas MPOBepKa MPABUILHOCTH pacueTa METOJOM IepeMeleHu?

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

23. Kak moxHO ynpoctuth OC MeTo/1a iepeMenieHnii Ipu pacueTe CUMMETpUUHbBIX pam? UTo Takoe
MapHble HEU3BECTHBIE U TPYNIHPOBKA HEU3BECTHBIX B METO/IE MepEMELICHUMN?

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



25. OcHOBHOE MaTpUYHOE ypaBHEHHE rpu pacdere pam MII B matpuunoii popme? W3 gero cocrout
MaTpuIlla UHACKCOB mpH pacuere pam MII B maTpuuHoii hopme, ee Ha3HaUeHUE?

26. B ueM ujes u CyTh NPUMEHEHUS METO/1a NIEpEMEIICHUHN TP MOCTPOCHUH JIMHUN BIUSHUS?

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

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

29. KakoB cMbICII KAHOHUYECKUX YpaBHEHHU B cMelIaHHOM MeTozie? Kak MOKHO onpenennuTh
k03 duiueHTsI 81j = —rij B CMEIIaHHOM MeTo1e?

30. Kak Haxozastes koadduimeHTs! dii , rjj u cBobomubie wieHbl AiF u RjF B cmemannom mMetose?
Kaxk onpenensitoTcst pe3yabTUPYIOIIHE MOMEHTHI IIPU pacyeTe CMEIIaHHBIM METO0M?

7 cemectp. CTpoutesibHas MEXaHUKA, 4aCTh 3

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

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 3aTyXaHusl.

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

6. SIBacHUE pe3oHaHca. 3aBUCHMOCTh JUHAMHUYECKOr0 KO3 (HUIIMEHTa B 00JIACTH PE30HAHCA OT
norapuMuUEcKOro JeKkpeMenTa 3atyxanus. [IpubmmxeHHas Gpopmyia Ui JMHAMHYECKOTO KO3 PHUIeHTa
¥ 00J1acTh ee MPUMEHEHUSI.

7. CBoOOIHBIC KOJICOAHUS YIIPYTOIl CUCTEMBI C ABYMSI CTENEHsIMH ¢BOOO bl OTIpeAeTNTENb YacTOT.
O06o01IeHre Ha ciIy4yali HEeCKOJIbKHMX CTEIICHEH CBOOOIBI.

8. Ompezenenne 4acToT CBOOOAHBIX KOJICOAHUI CUCTEMBI C ABYMS CTENEHsIMHU CBOOOIbI. Petenue
YPaBHEHHUS 4acTOT U €ro IIPOBEPKHU.

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

10. BeiHyX/1€eHHbIE KOJI€OaHUs CUCTEMBI C OJJHOM CTENEHBIO CBOOOABI IIPU HECOBIAICHUU
HalpaBJieHUs Koye0aHUI MacChl U HallpaBJIeHUs: BUOpallMOHHON Harpy3ku. OnpeseneHne TMHaMUYEeCKUX
YCUIIH.

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

12. Onpenenenne K03PPUIMEHTOB U CBOOOIHBIX WIEHOB KAHOHUYECKUX YPABHEHMH JIUISl aMILTUTY/]
MHEPLUUOHHBIX cuil. [locTpoeHne TuHaMU4eCcKON AMIOPbl U3rH0ar0IUX MOMEHTOB.

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

14. Crioco6 npuBeaeHHBIX Macc AJi ONPEeNICHUs EPBOM YaCTOThI CBOOOAHBIX KOJIEOaHUM
CUCTEMBI C paclpeIeICHHBIMI MacCaMu.

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

17. Yuer cumMmeTpuu B 3a7adax J1uHaMUKU. CHMMETpUYHbIE U KOCOCUMMETpHUUHBIE (OPMBI
Kosie0aHui. ['pynnupoBKka CHMMETPUYHO PACIIOIOKEHHBIX TOYEUHBIX Macc.

18. TloHsATHE O MOTEpE YCTOMUNBOCTH U KpUTHUECKOW Harpy3ke. CriocoObl (KpUTEpUN) pelIeHUs
3a/1a4 ycTOWYMBOCTH. CTaTHYECKUI KPUTEPUNA YCTOMUNBOCTH U JOIYIIEHUS IIPU €r0 IPUMEHEHNH.

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

20. Ucnionp30BaHKE 3aMEHBI YIPYTUX YYACTKOB PACYETHOW CXEMBI YCIOBHBIMH YIPYTUMH CBSI3IMHU
TIPH OTIPEICTICHUH KPUTHUECKOW CHIIBI CTATHYECKUM CITOCOOOM (TIpUMep).

21. 3agaua Diinepa 00 yCTOWYHUBOCTH IIEHTPATHHO-CKATOTO CTEP KHSI (OCHOBHBIE PE3YIIbTATHI).
PacuerHble mapameTpsl 331a4M ycToitunBocTu. Kputnueckuii mapamerp, pacuetHast JyIMHA U KO3 HUITHEHT
IIPUBENICHUS.

22. 3HaueHMs] KpUTHUECKOW CHIIbI, paCYETHOM JUTMHBI U KO3 (UIIEHTA IPUBEIEHUS JIIsI OCHOBHBIX



CIIy4aeB 3aKPEIUICHUS IICHTPAIbHO-CKATOTO CTEPIKHS.

23. CocraBlicHHE YpaBHEHHUS YCTOMUHMBOCTH JUISI CUCTEMBI C OCCKOHEYHBIM YHCIIOM CTEIICHEH
CBOOO/IBI ITyTEM HEIOCPEACTBEHHOTO HHTETPUPOBaHUs TU(DPEPEHIIMAIBHOTO YPAaBHEHUS OCH CTEPIKHS
(mpumep coctaBieHus AU HEPEHIINATLHOTO YPABHEHUS U TP. YCIOBHUH).

24. PemieHue ypaBHEHHUS YCTOMYUBOCTH C TIOMOIIBIO TaOIUIL crielMaabHbIX QyHKIMH. OnpeneacHue
TrpaHuIl MIOUCKAa MUHUMAJILHOTO KOPHS (TIpuMep).

24. PelieHue 3a1a4 yCTOWYMBOCTH METOI0OM TepemenieHnii. CucreMa KaHOHMYECKUX YpaBHEHUH.
VYpaBHeHHE YCTOWYHNBOCTH B OOIIIEM BHJIE.

25. OCHOBHBIE OIpeIeICHUS 1 KJIaCCU(DUKAIINS TIACTHH.

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

27. Ilepemenienus, AeopMaIlK, HAPSOKCHUS U YCHIHS B IUIACTHHE.

28. IuddepeHnnanbHOe ypaBHCHHE H3rH0a IJIACTHHEI.

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

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

31. OpTOTpONHBIC U KOHCTPYKTUBHO OPTOTPOITHBIC TUIACTHHBIL. [1J1aCTHHBI Ha YyIIPYTOM OCHOBaHHUH.

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

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

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

35. OcHoBHEIC noNOkeHus MeToaa byoroBa — [anepkuna. basucHbie QyHKIMH.

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

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

38. KoHeuHsble 371eMeHThI H3rudaeMoi miacTuHbl. CTeneHru cBOOOIbI y3i1a. ATIITPOKCUMALIHS 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 11 000JI09KH. [110CKOCTh MPOEKIMK U CTpEa MobeMa.

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

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

44. J1onoaHUTENBHBIC TUIIOTE3bI IJIS TTOJIOTHX 000J109eK?

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

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

47. HanpsbkeHHOE COCTOSIHHE TTOJI0T0M 000J109KH. JleopManny u ypaBHEHUS pAaBHOBECHS TTOJIOTOM
000JI0YKH.

48. Pazpemmaroniast cicteMa ypaBHCHHH M TPaHUYHBIC YCIIOBUS VIS TIOJIOTOM 000I0UYKH.

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

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

7.4.2. IlpakTuyeckue 3afaHus s MPOBEICHHSI TPOMEKYTOUHOM aTTeCTalMy 00yJaroIuXxcs

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 DMOC 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 DMOC 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 MaTepuaisl, OIpeIeAOIIne IPOLEAYPb] OLIEHUBAHWS 3HAHUW, YMEHUHN, HABBIKOB U
(unu) ombITa IPOQPECCUOHANTBHOM AETETLHOCTH, XapaKTePU3YIOLIe dTarbl (OPMUPOBAHUSI KOMITETCHLIUH



[Ipornieypa npoBeaeHNs MPOMEXKYTOYHON aTTeCTAIlUU U TeKYIEeTr0 KOHTPOJIS yCIIeBaeMOCTH (11t
MPOBEPKHU C(HOPMUPOBAHHOCTH MHIUKATOPOB JocThx)eHus komrerenmmii: 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 npoBeieHUs MPOMEKYTOYHOM aTTECTAIUK U TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
pErJIaMeHTUPYETCS JIOKATBbHBIM HOPMATHBHBIM aKTOM, ONPEACIISIONTIM TOPSIOK OpraHu3aiuy 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCTIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTAIIMH 00yUYaIOIIUXC .

[Iponienypa onieHuBaHust HOPMUPOBAHUS KOMITETEHIIUN MTPH TIPOBEICHUH TEKYIIETO KOHTPOJIS
NpuBecHa B I1. 7.2.

TunoBbie KOHTPOJIBHBIC 33/ IAHKS WJIM UHBIC MAaTEPHAIIBI TEKYIIIETO KOHTPOJIS IPUBECHBI B 11. 7.3.

[Tpouenypa oneHuBanust GOPMUPOBAHUS KOMITETEHITUH ITPU MPOBEACHUH TEKYIIIETO KOHTPOJISL.

1.1. CamocrosiTenbHas paboTa Ha MPAKTHYECKUX 3aHATUSAX U YIAICHHO TI0 PEIICHUIO KOHTPOIBHBIX
3a1aHU.

[TepeueHs KOHTPONIBHBIX 3aiaHull puBeeH B pasaene @OC/TunoBsie KOHTPOIBHBIC 3aJaHUS. .

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. "PacueT ctaTudecky onpeaeIuMbIX CUcTeM".

3anmaga 1.1. OnpeneneHre BHYTPEHHUX YCHINH B IIIAPHUPHO-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.
3amayga 1.5. Onpenenenne nepemMenieHuii B MHOTOJIMICKOBOM paMe.

6 cemectp. (JI3.4)

KonTponbnas pabota Ne 2. "PacueT cratuyecku HeoIpeaeInMon paMbl METOAOM CUIT".
3anaua 2.1. PacueT miocKoi cTaTUUeCKH HEONIPEAESIUMONA paMbl METOJIOM CHIL.

3anaua 2.2. OnpezeneHue nepeMenieHnii B CTaTUYECKU HEONIPEACINMON pame.

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

Kontponbnas padota Ne 3. "PacueT cTaTudecku HEOMPEIeTMMON paMbl METOIOM TepeMenieHui".
3anaya 3.1. Pacuer miockoi paMbl METOI0M IIEPEMELICHHI B KaHOHUYECKOU popme.

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 MI0CKoi pamMbl Ha BUOPAIIMOHHYIO HATPY3KY.
3anaua 4.2. PacueT miocKoi paMbl HA YCTOMUYHUBOCTh METOJIOM MEPEMEILIEHUM.

KonTponbnas padora Ne 5. "PacueT TOHKOCTEHHBIX KOHCTPYKIIMM'".
3amaua 5.1. PacueTr n3rnbaemMoi MINTHI YUCIEHHBIMHA METOLAMHU.
3amaua 5.2. PacyeTr monoroii 000JI0YKA METOAOM KOHEYHBIX DJIIEMEHTOB.

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 BOMIPOCA U MIPAKTHIECKOe 3a1aHue (3a1a4a),
COOTBETCTBYIOIIEE CONIEPIKAHUIO POPMHUPYEMBIX KOMIIETECHITHIH.

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



60 MuH.

MPOBEACHUS TPOMEKYTOUHON aTTECTAILIUH.

[Tpumeps! npakTHdecKuXx 3ananuii mpuseneHsl B pazaene @OC/ [IpakTudeckue 3aaaHus Jis

[TepedyeHb TeOpETHYECKUX BOIIPOCOB IMpuBeieH B pasaene POC/ TeopeTnueckue BOMPOCH IS

MIPOBEJICHUS ITPOMEKYTOUHOM ATTECTALUH.

7.6. Kpurepun oreHUBaHUS CPOPMUPOBAHHOCTA KOMIIETCHIIHIA ITPH MPOBEICHUN TTPOMEKYTOUHOM

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. «TIPOJIBUHYTBIN». «BBICOKUI».
Kommereniuu He 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 JemoHcTpupyercs
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 HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

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

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

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

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4u.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

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

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

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

pe3ynbTaTaM o0y4deHHs (3HaHMsI, YMEHHUsI, BIaJICHUE HaBbIKaMu ).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeIHEe apu(MeTHIecKoe
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-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHue TUCIHUIIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

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

OcHOBHAA JJUTEPATYPA

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

1 rpaduueckue padotsl, Cankr-IlerepOypr: Cankt-IlerepOyprekuii

rocyAapCTBEHHBIN apXUTEKTYpHO-cTpouTenbHbli yHUBepcuTeT, DbC ACB,

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

2017

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

3 50
2016

4 ba6anos B. B., CtpourtenpHas MexaHHKa JIJIsl apXUTEKTOPOB, MOCKBa: https://urait.ru/bcode/
IOpaiir, 2023 511533

JlomoJHUTENbLHAA JJUTEPATYPA




yausepcutet, 9bC ACB, 2017

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

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

yaupepcutet, 9bC ACB, 2017

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

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

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

OOyuaromuecs U3 ynciia uHBaIHI0B U Ul ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaATEIBLHBIMU PecypcaMu B (popmax, alanTHPOBAHHBIX K OTPAHUYCHUSIM UX

3JI0POBBSL.

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

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «MIHTEpHET»

DIIEKTPOHHBIN ajpec pecypca

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

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

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

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

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

ObpazoBarenbuble nHTEpHET-pecypchl CIIOIACY

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

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

Hayunas snexTpoHHast
oubauoreka eLIBRARY.RU

EnuHbIi 51eKTPOHHBIN pecypc yueOHO-METOIUYECKOMN TUTEPaTyPHhI
CIIGI'ACY

www.spbgasu.ru

DJIEKTPOHHO-O0MOIMoTeuHas cucteMa n3narenbersa "' IPRsmart”

http://www.iprbookshop.ru/

DnektponHas 6ubnuorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTPOHHO-O0MOIMoTeuHas cucteMa n3aarenbcersa "FOPAUT"

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

DJIEKTPOHHO-OMOIMOTEeYHAsl cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMbIX NPU OCYILIECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsIeMOro

MIPOTrpaMMHOTO 00ecTieueHus

HaunmenoBauue

Crioco6 pacrpocTpaHeHUs
(JIMLIEH3MOHHOE WJIM CBOOOIHO
pacpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

Math Cad Bepcus 15

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




Scad Office Bepcus 21

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

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
Cenenust 00 OCHAICHHOCTH YY€OHBIX ayJUTOPUN 1 TOMEIICHUH JIJI1 CAMOCTOSITEIIbBHOW PaOOThI

HaumeHnoBanue yaeOHBIX ayJUTOPHI U
MOMEIIEHUH JUIsl CAMOCTOATEIBbHOM paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeAcTBaMu 00y4YeHuUs

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

YueOHast ayTuTOpus I TPOBEICHUS MPAKTUICCKUX
3aHATUH, KYpPCOBOTO IMTPOCKTUPOBAHUS (BBITIOJIHEHHUS
KYPCOBBIX paboT), TPYIIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTAIIMH, TEKYILIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTAUU — KOMIUJIEKT
MYJIbTUMEAUHHOTO 000pyI0BaHus (TIEPCOHABHBIN
KOMIBIOTEP, MYJIbTUMEUUHBIA TTPOEKTOP, IKPaH,
ayJIM0-CUCTEMA), I0CKa, KOMIUICKT Y4eOHOM MeOeu,
noakiroYeHre K kommnbiorepaoi cetu CIIGIACY,
BbIXOJ B IHTEpHET.

59. YueOHbIe ayIUTOPHH JIJIS ITPOBCIACHUS
JICKLIMOHHBIX 3aHATUI

YyeOHas ayuTopust 1J1s TPOBEACHUS 3aHATHIA
JIEKIIMOHHOT'O TUIIA, KOMILJIEKT MYJIbTUMEANIHHOTO
00opynoBaHus (MEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEIMHHBIA TPOEKTOP, SKPaH, ayIn0-CUCTEMA),
JIOCKa, DKpaH, KOMILIEKT yueOHOH MeOeH,
noAkIroYeHue K komnbrotepHoit cetu CITOIACY,
BBIX0J1 B IHTEpHeT.

59. [NomenieHus A1t CAMOCTOSTENTFHON paOOTHI

[Tomernienue a1t CaMOCTOSTENHHOM pabOThHI
(unTanbHbBIN 321 Oubmuorekw, aya. 217): [1K-23 mr., B
T.4. 1 .- [IK anst s ¢ OB3 (cuctemuslii 670K,
MOHHTOD, KJIaBUATYypa, MBIIIIb) C MOAKIIOYCHUEM K
cetn «MHTepHET» 1 00ecreyeHneM JoCTyma B
AIIEKTPOHHYIO WH(DOPMALIMOHHO-00pa30BaTENIbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10, Microsoft Office 2016




59. MexxkadenpanpHas 1adbopaTopus:
Cexknus A

2-s1 Kpacnoapmetickas yi. n1.4

Aya. Ne 40, Ne 15, Ne 226

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

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

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