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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGHHMI/I OCBOCHUA JUCHUIIIIMHBI ABJISAOTCSA HpI/IO6peTeHI/Ie 3HAHUN OCHOBHBIX ITOJIOKCHUN
CTpOHTG.HBHOﬁ MCXAaHUKH 1 YMCHHUC HUCIIOJIb30BATh 3TH 3HAHUS HA MMPAKTHUKE; NPCACTABIICHUC O PACUYCTHBIX
cxeMax KOHCTPYKLIMH U COOPYKECHUH U MX aHAIIM3€; OBJIAJCHUE METONAMH pacyeTa CTPOUTEIbHBIX

KOHCprKI_[I/If/’I Ha NPOYHOCTDb, KCCTKOCTh U yCTOfI‘-IPIBOCTb IIpU CTATUYCCKUX U TUHAMUYCCKUX

BO3JE€HMCTBUAX.

3aayamMul TUCHUIUIMHBI SIBISIFOTCS] U3yYEHUE OCHOBHBIX MOJIOKEHHUM CTPOUTEIBHON MEXaHUKH,
3aKOHOMEPHOCTEH 1ehOpMUPOBAHUS PACUETHBIX CXEM 3[aHUI U COOPYXKEHUI MPU CTATUYECKUX U
JTUHAMHYECKHUX BO3JCHCTBUSIX; MOJIyY€HUE 3HAHUI OCHOBHBIX METOJIOB pacueTa KOHCTPYKIIMM Ha
MPOYHOCTB, )KECTKOCTh M YCTOMYMBOCTD; OBJIaJICHUE HABBIKAMU MTPOESKTUPOBAHUSI KOHCTPYKIIMMA, CBA3aHHBIX
C BBIOOPOM pacyeTHOI CXeMbl, pacCueTOM BHYTPEHHUX YCHIIUN U MepEeMEIICHUI, aHAJIM30M U OLIEHKOM

IMOJIYYCHHBIX PE3YJIbTATOB.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 AU CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHs] KOMIIeTeHIIU

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIMU

KOI[ N HAUMCHOBAHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHIIN

[Tnanupyemsble pe3ynabTaThl O0yYEHUS 10
JTUCIUILINHE, 00eCeunBalolIne JOCTIKEHNE
IUTaHUPYeMBIX pe3ynbTaToB ocBoeHust OITOI]

OIIK-1 CnocobeH pemiaTh
NPUKJIAIHBIC 33a7a91
CTPOUTEIILHOM OTpaciy,
UCTIONB3YS TEOPUIO U
METO/IbI
byHIaMEHTAIbHBIX HAYK

OIIK-1.2 Ilpencrasnser
Oa3oBble A5
npodeccuoHanbHOM chepsl
¢duznyecKkue npoLecchl
(siBJIEHUS) B BUJE
MaTeMaTH4eCcKoro(ux)
ypaBHeHus(i1), 000CHOBaHUE
TPaHUYHBIX M HAYaJIbHBIX
YCIOBUI

3HaeT

IIPUHLUIIBL u METO/IbI OIIpeNCICHUS
BHYTPEHHUX  YCWIMH,  HANpPsOKEHUM WU
IIEPEMENICHU B  CTEPXKHEBBIX CHUCTEMaX,

IJTACTHHAX M 000JI0UYKaX.

yMeeT
pacCuUuThIBaATh yCuius, HaITPsA’KCHUA u
NepeMCIICHUS B PACUCTHBIX CXEMaX 3HaHHﬁ u
COOPYX EHHI npu CTaTUYECKUX u
JUHAMHUYCCKUX BOSI[CﬁCTBPISIX.

BJaJeeT

HaBbIKAMM pacyeTa YCUJIMH, HaIlpsHKEHUH H
IIEPEMENICHU B  CTEPXKHEBBIX CHUCTEMaX,
IUIACTUHAX U 000JI0YKaX, B TOM YHCIE C
IIPUMEHEHHUEM IPOTPAMMHO-BBIYHACINUTEIbHBIX
CPEJICTB.

OIIK-1 CnocobeH periath
NPUKJIAJHBIE 3a7ja4i
CTPOUTENBHOM OTpaciy,
UCTIONB3YS TEOPUIO U
METO/1bI
(byHAaMEHTaIBHBIX HayK

OIIK-1.3 OcymectBiser
BBIOOp (pyHAaMEHTAITbHBIX
3aKOHOB, ONHCBIBAIOLINX
U3y4aeMblil IpoLecC WK
SIBJICHUE, JUISl pellieHUs 3a1a4
npodeccuoHaNbHOM
JeSITebHOCTH

3HaeT

obmme  QyHAaMeHTanbHBIE  3aKOHBI O
HaANPSDKEHHO-1e()OPMUPOBAHHOM  COCTOSIHUH
CTPOUTEINbHBIX KOHCTPYKIIUH U UX DJIIEMEHTOB.

ymeeT

CTPOHUTH MaTEMATHYECKHE MOJIEITH (PU3UUECKUX
SBJICHMA Ha OCHOBE (yHJIaMEHTAIBHBIX
3aKOHOB MEXaHHUKH U (DU3UKH.

BJIajieeT

HaBBIKAMH OIHCaHUS
HaMPSKCHHO-ICPOPMHUPOBAHHOTO  COCTOSTHHSI

CTPOUTEIIBHBIX KOHCTPYKLHUN C IMPUMEHEHUEM
(GbyHIaMEHTaJIbHBIX 3aKOHOB.




OIIK-1 Cnocoben pemath
MPUKIIATHBIE 33a/1a4H
CTPOUTEIBLHON OTPaciH,
UCIIOJIB3YS TEOPHIO U
METO/IBI
byHIaMEeHTalIbHBIX HAyK

OIIK-1.4 Pemaetr nHXeHEpHBIE
3aJa4i ¢ IPUMEHEHUEM
MaTeMaTUYEeCKOTOo anrmapaTa
BEKTOPHOU ayreopsl,
AHAIUTUYECKON FeOMETPUH

3HaeT

¢bu3nKo-MaTeMaTHYECKHE MOCTaHOBKH
OCHOBHBIX 3aJlad CTPOUTEIbHOM MEXaHUKH,
MPUHLIMIIBI  COCTaBJICHHUS PACUETHBIX CXEM
CTPOUTENBHBIX KOHCTPYKIIHA, BU/IBI
IPaHUYHBIX U HAYAJIbHBIX YCIIOBUI

yMmeeT

CTaBUTh  3aJady pacyeTa  KOHCTPYKIIH,
3aJlaBaTh FPAaHUYHbIC U HAYAIbHBIC YCIOBUSI.
BJajJeeT

HaBbIKaMU peanuzanuu
($U3MKO-MaTEMAaTHYECKON MOCTAaHOBKH 3a/1a4u
C Y4E€TOM I'PaHUYHBIX U HAYAJIbHBIX YCIOBHUH B
pamMKax UCIOJIB3YeMOro METOIa pacyeTa.

OIIK-1 Cnocoben permiath
IPUKIIAIHBIE 33/1a4H
CTPOUTEIILHOM OTpaciy,

OIIK-1.5 Pemaer ypaBHeHus,
OTHCHIBAOIINIE OCHOBHBIE
(du3HYEeCcKue MPOLIECCHI, C

3HaeT
OCHOBHBIE byHIaMeHTaJIbHBIE 3aKOHBI
MEXaHUKH J1e(OpMUPYEMOT0 TBEPJAOro Teia

HCIIOJIBb3Yys TCOPHUIO U MMPUMCHCHUEM MCTO10B MIPUMCHUTCIILHO K pacuery CTCPIKHECBBIX
METO/bI JMHENHOMN anreOpsl U CUCTEM, TUIAaCTUH U 000JI0YEK.
(GyHIaMEHTaJIbHBIX HAyK MaTE€MaTUYeCKOro aHaIn3a yMeer
CTPOUTH MATCMATHYCCKUC MOACIIN (1)H31/I‘~ICCKI/IX
SABIICHM Ha OCHOBE (yHIAaMEHTAIbHBIX
3aKOHOB MCXaHHUKHU U CI)I/IBI/IKI/I.
BJIajieeT
HaBbIKaMH IMPUMCHCHU METOA0B
MAaTE€MaTH4eCcKOro aHalau3a M YHUCIEHHOIO
MOACIINPOBAHUA JJIA PCIICHUA 3aga4d
CTPOUTEJILHON MEXaHUKHU.
OIIK-1 Cnocob6en pemate | OIIK-1.8 [IpoBoauT o1ieHKy 3HaeT
IMMPUKJIAAHBIC 3a1a4n PE3YIbTATOB MATEMATHUYCCKOI'0 | IPUHIMUIIBI n METOABI MOCTPOCHUA
CTPOUTEIILHOM OTpaciy, MOJIEIUPOBaHUS, POPMYIUPYET | MATEMAaTUYECKUX MOJIEIIEH.
HCITIOJIb3Ys TEOPHIO U IPEJI0KEHUS 10 ymeer
METOABI HCIIOJIB30BaHHUIO IMPOHU3BOJUTH OLCHKY PE3YIbTATOB
q)YH)IaMeHTaHI)HI)IX HayK MaTeMaTHIeCKOH MOJACIN OJIA MaTE€MaTUYCCKOro MOJACIIMPOBAHUS.
pemenus 3axa4d BJIajieeT
npodeccuoHanbHOM HaBbIKAMU aHanu3a pe3yiabTaToOB
JACATCIIBHOCTHU MaTEMATHYCCKOT'O MOACIIUPOBAHUA B

MPAKTUYCCKOM IIJIaHEC.

OIIK-11 Cnocoben
OCYIIECTBIISTH TIOCTAHOBKY
U pelcHHEe HayJHO-
TEXHUYECKHX 3a1a4
CTPOUTENBLHOMN OTpacH,
BBIIOJIHATH
IKCIIEPUMEHTAIILHBIE
HCCIIENOBAHUA U
MaTEMAaTHYECKOE
MOJIeTTHPOBaHUE,
AHATM3UPOBATH UX
pe3yNIbTaThl, OCYIIECTBISATh
OpTaHHU3AIUIO BHITIOTHEHUS
HAyYHBIX HCCIEAOBaHUN

OIIK-11.1 ®opmynupyet uenu
U 3aJa41 UCCIIEIOBAHUI

3HaeT
METOABI TIIOCTAHOBKH 3aJa4 H HpOBG)IeHI/Iﬂ
HCCIEeNOBaHUN.

ymeert

CaMOCTOSITEIILHO CTaBUTH 3aJaun
HCCIICIOBAHUS B obnactu pacuera
KOHCTPYKLMU U UX DJIIEMEHTOB.

BJajaeer

HaBBIKAMH MIPOBEICHUS HCCIICIOBaHU M
HANPSKEHHO-1e()OPMUPOBAHHOTO  COCTOSIHUS

KOHCTPYKIUI 3JaHUS U COOPYKEHHI.




OIIK-11 Cnocoben
OCYIIECTBIIATH TOCTAHOBKY
U PELICHUE Hay4YHO-
TEXHUYECKUX 3a]a4
CTPOUTEIIBLHOM OTpaciH,
BBIIIOJIHSTh
3KCHEPUMEHTAIIbHbBIE
UCCIIEI0BAHUS U
MaTeMaTU4eCcKoe
MOJICJINPOBAHUE,
aHAJIM3UPOBATh UX
pe3yJIbTaThl, OCYLIECTBIIATH
OpPraHU3ALMIO BBINOJHEHUS
Hay4YHBIX MCCJIEIOBaHUN

OIIK-11.3 Co3naet
MaTeMaTHYeCKyI0 MOJIETb
HCCJIETyeMOT0 Tpoliecca
(stB1eHMS) 1 0OpabaTbIBaeT
pe3yJIbTaThl UCCIIETOBAHUS

3HaeT

OCHOBHBIC IIPUHIIUIIBI IMOCTPOCHUA
(1)I/ISI/I‘ICCKI/IX N MaAaTeMaTHYCCKHUX MO)IGJ'IGI\/'I
CTpOHTCJ’IBHOﬁ MCXaHHUKH CTCPIKHECBBIX CUCTEM.

yMmeet
COCTaBIISITh  KOMIBIOTEPHBIE  MOJEIU  JUIA
pacueToB c UCIIOJIb30BaHUEM

MIPOTrPaMMHO-BBIYHCIUTEIBHBIX CPEJICTB.
BJIAJIEET

MeTogaMu  (OPMUPOBAHUS MaTEMaTHUUECKHX
MoOJIeJIeld CTEP)KHEBBIX CHCTEM M METOJaMHU
HCCIIEA0BAHUS dTHX MOJIEIIEH.

OIIK-11 CnocoGen
OCYLIECTBJISATh MOCTAHOBKY
U PEILIEHUE Hay4YHO-
TEXHUYECKUX 3a]1a4
CTPOUTEIILHOM OTpaciy,
BBITIOJIHSTh
IKCIIEPUMEHTAJIbHbIE
UCCIIE0BAHUS U
MaTeMaTu4ecKoe
MOJICIINPOBAHUE,
AHAJIN3UPOBATH UX
pe3yabTaThl, OCYILECTBIATh
OpraHU3aLMIO BBITOJHEHUS
Hay4YHBIX MCCJIEIOBAaHUI

OIIK-11.6 3amuiaer
pe3yNIbTaThl IPOBEAEHHOTO
HCCJIEOBAHUS

3HaeT
OCHOBHBIE IIPUHLIMIIBI IIOCTPOCHHUS
MaTEMaTUYECKUX MOJEINIEH IPUMEHUTEIBHO K
3a/1a4aM CTPOUTENbHOU MEXaHUKH.

yMeer

COCTaBJIATh MATEMAaTU4YCCKUE MOACIN AJIA
pemicHusd 3aaaq CTpOI/ITeJII)HOfI MEXaHUKHU
CTEPKHEBBIX CUCTEM, IIJIACTUH U 000JIOUEK.
BJaJeeT

dHalln3a MW HCCICAOBAaHUI MAaTCMAaTUYCCKUX
MOJEIECH s 3a7a4 CTPOUTEIIBHOM MEXaHUKU
CTEP>KHEBBIX CUCTEM, IJIACTUH U 000JIOUEK.

OIIK-3 Cnocoben
[IPUHUMATh PELICHUS B
npodecCHOHATbHON
ACATCIIBHOCTH, UCIIOJIb3Ys
TEOPETUIECKHIE OCHOBBHI,
HOPMAaTUBHO-IIPAaBOBYIO
0a3y, MPaKTUYECKUN OTIBIT
KaImuTaJIbHOT'O
CTPOUTEIIbCTBA, a TAKKE
3HAHUS O COBPEMCHHOM
YPOBHE €T0 Pa3BUTHSI

OIIK-3.1 OnuceiBaer
OCHOBHBIE CBEJICHHS 00
0o0BeKTax U mpoueccax
npodecCHOHATIbHON
JESITSIILHOCTH ITOCPEICTBOM
UCTIOJTb30BaHUS
npodecCuOHATIbHON
TEPMHUHOJIOTUHI

3HaeT
PO ECCHOHAIBHYIO TEPMUHOJIOTHIO B 00J1acTH
CTPOUTEINIBCTBA; OCHOBHBIE KOHCTPYKTHBHBIE
CXEMBbl 3JaHUM W  COOPYXKCHUH, THUIIBI
CTPOUTEIIBHBIX KOHCTPYKIUI, BUABI M CBOKCTBA
CTPOUTEIIBHBIX MaTepHasos; OCHOBHBIE
METO/IbI pacyeTa CTPOUTEIBHBIX KOHCTPYKIUH.
ymeer

BBIIIOJIHATh ONMCAaHUE KOHCTPYKTHBHBIX CXEM
31aHUN U COOPYKEHHM, OTAECIBHBIX 3JIEMEHTOB
KOHCTPYKIIUH, CBOIICTB CTPOUTENBHBIX
MaTepHaoB.

BJIajieeT

HaBBIKAMHM OIHCAHMS KOHCTPYKTHBHBIX CXEM,
THUIIOB KOHCTPYKTHBHBIX JJIEMEHTOB, CBOWCTB
CTPOUTENIbHBIX ~ MaTepuajoB; BbIOOpa H
ONMUCAHUs MCIOJb3yEMBIX METOJOB pacdeTa
KOHCTPYKIUH.




OIIK-6 Cnocoben
OCYIIECTBIISATh U
OpraHU30BBIBATH
pa3paboTKy MPOEKTOB
3IaHUN U COOPYKEHHH C
Y4€TOM 3KOHOMHYECKHX,
9KOJIOTHYECKUX U
COLIMAJILHBIX TPeOOBaHUI U
TpeOOBaHMI
0€30I1aCHOCTH, CIOCO0EH
BBITMOJIHATH TEXHUKO-
HKOHOMHUYECKOE
000CHOBaHNE TPOEKTHBIX
pELLECHNH 3TaHUI U
COOPYKEHHH,
OCYIIECTBIISATh
TEXHUYECKYIO IKCIIEPTU3Y
IIPOEKTOB U aBTOPCKUI
Ha/30p 3a UX
coOII0ICHUEM

OIIK-6.11 IIpoBOaUT OLIEHKY
MPOYHOCTH, KECTKOCTH U
YCTOMYUBOCTH 3JIEMEHTA

CTPOUTENIbHBIX KOHCTPYKIUH, B

T.4. C MCIIOJIb30BAHUEM
MPHUKJIATHOTO MPOTrPAMMHOIO
o0ecrieueHus

3HaeT

OCHOBHBIE METOJIbl ONpEIENICHUs YCUIUN WU
MepeMelieHuii B pacyueTHBIX cxemax
CTPOMUTENbHBIX KOHCTPYKUMH; TPUHLHUIBI U
CIOCOOBI pacyeTa JIEeMEHTOB KOHCTPYKIUI Ha
HMPOYHOCTH, KECTKOCTh U YCTONYHUBOCTD.

ymeer
paccuuThIBaTh YCWJIMS U TEpeMelIeHUus B
pacueTHBIX cxemax CTPOUTETBHBIX

KOHCTPYKHHﬁ; COCTaBJISITb U HCIIOJB30BATH B
HHXXCHCPHBIX pacuc€Tax YCJIOBHUA ITPOYHOCTH,
KECTKOCTU H yCTOfI‘-IPIBOCTPI IIpu pasIMIHbIX

BHJIAX HaNpsHKEHHO-Ae(OPMUPOBAHHOTO
COCTOSIHUS 3JIEMEHTOB KOHCTPYKLIUH.

BJIaJeeT

HaBbIKAMU  BBIIIOJHEHUS  PAacyeToB  Ha
IIPOYHOCTh, JKECTKOCTh M  YCTOWYMBOCTH

3JIEMEHTOB CTPOUTENIBHBIX KOHCTPYKLIHM, B TOM
4yuciue ¢ NPUMEHEHHEM  COBPEMEHHBIX
IIPOrPaMMHO-BBIYUCIUTEIBHBIX KOMILIEKCOB.

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

Jannast fucuuiuivHa (Moayib) BKiItoueHa B biok «lucuumiunel, Moaynn» b1.0.15.04 ocHoBHOM
npodeccuonanbHOM 00pa3zoBaTebHOM mporpammbl 08.05.01 CTpoUTEIbCTBO YHUKATBHBIX 3aHUH U
COOPYKEHHI U OTHOCUTCS K 00s3aTeIbHOM YacT y4eOHOTO TUIaHa.

Ne
/o

[IpeniecTByroUe TUCHUTIIMHbBI

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHUA KOMIICTCHIINHN

1 Briciias maTemaTuka

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

IIJIaCTHYHOCTH

Conporusnenue matepranos. 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 | Teoperndeckasi MEXaHUKa

OIIK-11.1, OIIK-11.2, OIK-11.3

4 |HmxenepHas rpaduxa

OIIK-3.7, OIIK-4.6

5 | udopmarinoHHbIe TEXHOIOTUH

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

6 [KommnbrotepHas rpaduka

OIIK-2.2, OIIK-4.6, OIIK-6.6

7 |®dusuka

VYK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.3

8 |Crpoutensabie MaTepuansl. YacTp 1

OIIK-3.4, OIIK-3.12




Bricmas matemaTnka

3HaTh QYHIAMEHTAIbHBIC OCHOBBI BBICIIICH MaTEMaTUKH, TUHEHHOHN areOpbl, MaTEMaTHIECKOTO
aHaIM3a;

3HATh METOJIbI pemeHus TudPepeHIMATbHBIX YPABHEHUN U CUCTEM JIMHEWHBIX alireOpandecKux
ypaBHECHUH;

BJIQJICTh HABBIKAMH PEIICHUS CUCTEM JIMHEHHBIX alreOpanvyecKux ypaBHeHUH, mudpepeHnantbHoro
Y UHTETPATLHOTO UCYUCIICHHUS.

Cornporusienue matepuanoB. OCHOBBI TEOPUH YIIPYTOCTH U TUIACTUYHOCTH

3HATh PUHLIMIIBI 1 METOAbI pACU€Ta OTJACIBHBIX AIEMEHTOB KOHCTPYKLIHUI HA TPOYHOCTb, )KECTKOCTD
Y YCTOMYUBOCTb;

3HaTh OCHOBHBIE MOJIOKEHHU S, IPUHIUITBI U METO/bI PELLICHHS 3a/1a4 TEOPUU YIIPYTOCTU U
IJIACTUYHOCTH;

YMETb ONPEIENIATh YCHIUS U AeopMamiy OT BHEITHUX BO3ICHCTBUIN B MPOCTHIX PACUETHBIX
CXeMax;

BJIAJIETh HABBIKAMU HCIOJIb30BAHUS METOJIOB COITPOTUBIICHHS MAaTEPUAIIOB U TEOPUH YIIPYTOCTH MPHU
PELIECHNH 33/1a4 HA IPOYHOCTh, KECTKOCTh U YCTOMYUBOCTb.

Teopernueckas MexaHHKa

3HATh OCHOBHBIC ITOJIOXKCHHMS, IIPHUHIIMITBI ¥ METO/IbI CTATUKH, KHHEMAaTHKH U TMHAMUKH TBEPAOTO
Tena;

YMeTI) I1I0JIB30BATHCA ypaBHCHI/IFIMI/I CTaTUKU U JTMHAMUKHAU HpI/I pacque HpOCTI)IX paC‘ICTHI)IX CXEM,

BJIaAACTh HABBIKAMHA HUCIIOJIB30BaAHUA MCTOI0B TeOpeTH‘-IeCKOfI MCXAaHUKH HpI/I peHICHI/II/I I/IH)KeHepHI)IX
3a7ad4.

WNnxenepHas rpaduka
3HATh MIPaBUJIa BHIMIOJIHEHUS YepTexeil u rpadukos;
YMETb CTPOUTH PACYETHBIE CXEMBI, SIIOPHI U TPapUKH.

WudpopmannoHHbIe TEXHOIOTHH

3HATh OCHOBHBIE MOHATUS UHPOPMATHKH, COBPEMEHHBIE CPECTBA BBIYMCIUTEIBHON TEXHUKH;

YMETb pellaTh CUCTEMbI TMHEHHBIX alreOpanyecKux ypaBHEHUN ¢ MPUMEHEHUEM NPOrpaMMHO-
BBIYMCIIATEIIBHBIX CPEJCTB;

BJIAJIETh HABBIKAMM PELICHUS NHKEHEPHBIX 33/1a4 C IOMOUIBIO NPUKJIAIHBIX IPOTPaMM.

KomnbrotepHas rpaguka
BJIaJIeTh HaBbIKAMM MCIOJIb30BAHUS KOMITBIOTEPHOM TEXHUKHU MPHU BBIOJHEHUHU TpapUUECKUX U
oopMHUTENBCKUX paboT.

dusnka

3HaTh (U3HYECKUE SBJICHUS U 3aKOHBI, OTHOCAIIINE K MEXaHUKE Je(hOPMHUPYEMOTO TBEPAOTO TENA;
YMGTI) HUCITIOJIB30BATh 3aKOHBI (1)I/ISI/IKI/I HpI/I pGHICHI/II/I 3a1a4 MEXaHUKN TBepI[OFO Teja,

BJIaACTh OCHOBaAMU HaquOFO Imoaxoaa K sSIBJICHUSAM U npoueccaM MaTepI/IaJ'H)HOI‘O MI/Ipa.

CrpourensHble MmaTepuansl. Yacts 1

3HATh OCHOBHBIE CBOMCTBA CTPOUTEIBHBIX MAaTEPUAJIOB, UCIIOIb3YEMBIX /ISl HECYIIIMX KOHCTPYKIUH;

YMETh MPUMEHSTh 3HaHUsI O CBOMCTBAX MaTepUaIOB MpHU BBIOOPE UX (PU3MKO-MEXaHUUECKUX
XapaKTEPUCTHK AJIS PacueTa HECYIIUX KOHCTPYKIIMM 31aHNUI U COOPYKEHUH.

BJIa/IETh OCHOBAMHU MEXaHMUYECKUX HCTIBITAHUM JIEMEHTOB KOHCTPYKIUH.

Ne Kox n HauMeHOBaHUE MHIUKATOPA
[Tocnenyromme TUCIUTIITAHBI
n/n JIOCTHKEHUS] KOMIIETEHLIUU
1 |Henunelinble 3a1a4u CTPOUTETBLHOU MEXaHUKHI I1K-1.6, I1K-1.8
Teopus pacuera Ha IMHAMUYECKUE U CEHCMUYECKUE
2 pus p A TK-1.6, TIK-1.8

BO3JICUCTBUA




3 |og a N AL . OIIK-3.10, OIIK-3.12, OIIK-4.6,
CJICAOBAHUC, UCIIBITAHUC 3JaHUHU U COOPYKCHUU OHK'66, OHK'69, OIIK-6.11

4 |Hay4dHo-uccnenoBarenbckas paboTa IIK-3.1, TIK-3.2, TIK-3.3

5 [['eomexanuka IIK-1.1, I[IK-1.2

4. O0beMm AUCHHUIIIIMHBI (MO}IyJ'Iﬂ) B 3a4Y€THBIX €/IMHULAX C YKA3AHUEM KOJIUYECTBA aKAACMUYCCKUX
YacCo0B, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcsl C nmpemnmoaaBaTejieM (l'lO BHJ1aM y‘leﬁHLIX

3aHATHUH) M HA CAMOCTOSAITEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yueOHo# paboTh Beero IIPAKTUYECKYIO
Hacos MIOJArOTOBKY 5 6 7
KonTakTHas padora 224 64 80 80
Jlexumnonnsie 3ausTus (JIex) 96 0 32 32 32
Jlaboparopusie 3anstus (JIad) 4 0 2 2
ITpaxTuueckue 3anstus (I1p) 124 0 30 46 48
HWnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 4,75 1,05 1,85 1,85
KOHCYJIbTAIIUU 10 KYPCOBOM paboTe (IIPOEKTY), 5 04 08 0.8

KOHTpOJIbHBIM pabotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTAlMIO (ClaJa 3a4era,
3ayeTa C OICHKOI; 3almTa KypcoBOi paboTh 2 0,4 0,8 0,8
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))

KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 0.75 0,25 0,25 0,25
(KOHCYTbTAIUS TIEPE] SK3aMEHOM H cllava
Yachl HA KOHTPOJIb 62,25 8,75 26,75 26,75
CamocrositesbHast pagora (CP) 213 70,2 71,4 71,4
O061as TPY10eMKOCTh JUCHUNIITUHBI (MOTYJIs1)
yacel: | 504 144 180 180
3aYeTHbIE eTHHUILI: 14 4 5 5

5. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 pa3jesaM (TeMaM) ¢ yKa3aHHueM

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

KonTakTHast paboTta (110 yueOHBIM

3aHATHUAM), Yac. Kon
WHAUKATOD
= a
3| nexumm I13 JIP Bcero,
Ne Pazmensl quCUTUIHHEI S CP ac JIOCTYKEHH
) qac.
U M3 HUX W3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
BCETO TpaKTH- BCEro TpaKTH- BCErO TpaKTH- 5058
YECKYI0 YECKYIO YECKYIO
TOATro- TOTOo- TOTOo-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Pacuer crarnuecku
OTIPEIETTUMBIX CTEPIKHEBBIX
CHUCTEM Ha HEMOABUKHYIO
HarpysKy
PacueTHble cXeMEBI OIIK-1.2,
1.1. [coopyxeHuii, ux 51 2 2 OIlK-3.1,
KHHEMaTHYEeCKUM aHaJIn3 OIlK-11.1




OIIK-1.2,

OIIK-1.3,
12 MHoronpoJieTHbl€ IAPHUPHO- 9 15 83?%?’
" | koHCONMLHBIE OANIKH o
OIIK-
6.11,
OIlK-11.1
OIIK-1.2,
MHOTroAuCKOBBIE paCUETHBIC OIIK-1.3,
cxeMbl. TpexirapHUpHbIE paMbl OINK-1.5,
13. Hu apKI/I. Pambl ¢ 3aMKHYTBIM 9 21 OIIK-3.1,
KOHTYPOM OIIK-
6.11,
OIlK-11.1
OIIK-1.2,
OIIK-1.3,
Cratuuecku onpeaenmbie OIIK-1.5,
1.4. TI0CKHE (hepMBI 12 20 OINK-3.1,
OIIK-
6.11,
OIlK-11.1
2. |2 paznmen. Pacuet cratuuecku
OTIPEICTUMBIX CTEPKHEBBIX
CUCTEM Ha MOJIBUKHYIO
HarpysKy
Jlunuy BnusHUA peaxiyii 1 OTK-1.2,
2.1. f{HyTpeHHHX Ui B 4 12 | OIIK-1.3,
POCTBIX U MHOTOIIPOJIETHBIX OITK-1.5
Oamkax
Omnpenenenue peakuuii u OIlK-1.2,
2.2. | BHYTPEHHHUX YCHUJIUH 110 8 12 | OIIK-3.1,
JIMHUSAM BIIASTHUS OIlK-6.11
JInHny BVAHUS yCUIIUH B
2.3. |apkax, paMax | MPOCTHIX 4 8 OIlK-1.2
bepmax
3. |3 pasnmen. Onpenenenue
MEPEMEIICHUIN B CTATUYECKHU
OTIPEIETTUMBIX CTEPIKHEBBIX
cUCTEMax
OCHOBHBIE TPUHIUIIBI U OIlK-1.2,
31, |TeopemsI CTPOUTEITLHON 4 10 OIlK-1.3,
" | mexanuku. @opmyina OIIK-1.4,
Makcgemia-Mopa OIIK-1.5
Onpenenenne nepeMenieHui B
3o |APHAPHO-KOHCOMBHBIX Oankax 16 2 OIIK-1.2,
"' |1 mIockux pamax oT CUIOBOM OIIK-6.11

Harpy3Kku




Onpenenenue nepeMenieHuii ot

OIIK-1.2,

3.3. | TeMIiepaTypHOTO BO3ICHCTBUS 4.2 8,2 83?:13
1 OT OCaJIKU OTOp OITK-6.11
4. |4 paszaen. Mnas koHTakTHas
pabora
4.1. | Inas xoHTaKTHas pabota 0,8 OIIK-1.2
5. |5 paznen. Konrpons
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
5.1. | 3auer c oneHKOMI 9 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
6. |6 pazmen. Pacuet cratuuecku
HEOMpPEAEeIMMBIX CTEPIKHEBBIX
CHCTEM METOJIOM CHII
OIlK-1.2,
OIIK-1.3,
Cratuuecku HeONpeaeIuMbIe OIIK-1.5,
6.1. | cucTeMmnl, X CBOMCTBA U 2 4 OI1K-3.1,
0COOEHHOCTH OIIK-
11.3,
OIIK-11.6
OIlK-1.2,
Pacuer craTnuecku OIK-1.8
6.2 | HEOTIPE/ICTUMBIX pamM METOTIOM 174| 314 OIK-
""" | cun Ha meiicTBUE CUIIOBOM ' ’ 111
Harpysii OIlK-11.3
OIlK-1.2,
Pacuer pam meToom cut Ha 835:13’
6.3. | TemnepaTypHOe BO3JeiCTBHE U 10 18 OHK-. ’
0CaJIKy OIop 111,
OIlK-11.3
OIlK-1.2,
Pacuyer cratnuecku OIIK-1.8,
6.4, |HEOTPENETUMBIX bepM u 9 6 OIIK-3.1,
""" | IpoCTpaHCTBEHHBIX paM OIIK-
METOJO0M CHUI 11.1,
OIlK-11.3
7.

7 paznen. Pacyer cTepKHEBBIX
CHUCTEM METOJIOM MEPEMEIECHHI
B KAHOHHYECKOU popme




Meron nepeMenieHui B

OIIK-1.2,

7.1. . 2 4 OIIK-1.5,
KaHOHHUYECKOH opme OITK-11.6
Pacuer pam metosiom OIlK-1.2,

7.2. |mepemenieHui Ha IeHCTBUE 12 16 34 OIIK-1.5,
CUJIOBOM Harpy3ku OIlK-11.1

OIIK-1.2,
Pacuer pam meTonom OIIK-1.4,
73 MepEMEILICHUN Ha 4 4 10 OIIK-1.5,
"' | reMIiepatypHoO€e BO3AEHCTBUE U OIIK-
OCaJKy O1Iop 11.1,
OIIK-11.6
74 Pacuer npocTpaHCTBEHHBIX paM 2 5 5 OIIK-1.2,
" | MeToioM nmepemenieHui OIlK-11.1
8. |8 paznmen. Marpuunsie popmbl
pacyera CTep>KHEBBIX CHCTEM B
HepeMeleHHsIX
Meroa nepemMeneHuii B OIK-1.2,

8.1, A Tiepemett 4 8 | 16 |OMNK-3.1,

MaTpU4HOM hopme OITK-11.6
OIIK-1.2,
OcHOBBI pacueTa CTep>KHEBBIX OIIK-3.1,
8.2. |cucreM METOIOM KOHEUHBIX 2 6 12 OIIK-
3JIEMEHTOB 11.1,
OIIK-11.6
9. |9 paznen. CmemaHHbIi METOT
pacueTa CTaTH4eCKH
HEOIPEeTMMBIX pam
OIIK-1.2,
CwmenaHnHbId METO/1 pacyeTa OIIK-1.5,

9.1. |craTu4ecku HEONPEIETUMBIX 4 4 10 OIIK-

pam 11.1,
OIIK-11.6

10. |10 pa3znen. Nnas koHTakTHas
paborta

10.1 | Yuas konrakrHas pabota 1,6 | OIIK-1.2

11. |11 paznen. Kontpoisb

OIIK-1.2,

OIIK-1.4,

OIIK-1.5,

11.1. | Ok3amen 27 OI1IK-3.1,
OIIK-
11.1,

OIIK-11.6




12. |12 pa3nen. OCHOBBI TMHAMUKHN
COOPYKEHHI
OCHOBHBIC TOHITHUS U
OIpe/EeIeHUs JMHAMUKI OIIK-1.2,
12.1 | coopyxennii. CBOGOAHBIE U OIIK-1.4,
BBIHY/ICHHBIE KOJICOaHUS 4 12 OIIK-1.5,
CHCTEM C OJIHOM CTEIEHBIO OIIK-3.1,
OIIK-11.6
CBOOO/IBI
OIlK-1.2,
OIIK-1.4,
CBOOOHBIC U BBIHYKICHHBIC
12.2 | kone6aHus CUCTEM C OIIK-1.5,
HECKOJIbKUMH CTETICHSIMU 14 26 | OLK-3.1,
CBOOOIBI OIIK-
11.1,
OIIK-11.6
OIIK-1.2,
[Tpubnm>keHHBIE METO/IBI
12.3 | pemienus 3a1a9 AMHAMHAKH. OINK-1.4,
Mepsl 3aIUThI OT 2 8 OINK-1.5,
JTUHAMHYECKUX BO3JICHCTBUI OIIK-3.1,
OIIK-11.6
13. |13 paznen. OcHoBBI
YCTOMYHUBOCTH COOPYKEHUHN
OIIK-1.2,
OIIK-1.4,
Y by OITK-3.1,
OIIK-11.6
. OIIK-1.2,
132 Y cTOWYUBOCTD LIEHTPATBLHO- OIIK.
C)KATBIX MPSIMOJIMHENHBIX 44 | 10,4 111
crepien OIIK-11.6
133 JlunaMuyeckuii u OIlK-1.2,
" | P HEpreTHYECKUT METOIBI 11 18 OIIK-1.4,
pacuera Ha YCTOMYMBOCTh OIIK-1.5
14. | 14 paznen. OCHOBHBIEC TIOHATHS
TEOPHUH M3ruda IIacThH,
METO/JIbI X pacyera
O6111e TIOIOKEHUS OIIK-1.2,
14.1 ‘ OIIK-1.4,
Pa3pemaromue ypaBHeHus 2 6
n3ru0da TOHKUX TUTACTHH OIIK-1.5,
OIIK-3.1
OIIK-1.2,
[ToCTaHOBKH M METOIBI OIIK-1.4,
14.2 peleHns 3a1a4 M3ru6a 8 20 OINK-1.5,
OIIK-
IJIACTHH 111

OIIK-11.6




14.3 | Pacuer it METOAOM 4 8 16 OI1IK-1.2,
KOHEYHBIX JIEMEHTOB OIlK-11.1
15. | 15 pa3aen. OCHOBHbIE TOHATUS
TEOpUHU 000JI0YEK, MOJICTH H
METOJIbI UX pacyeTa
OIIK-1.2,
15.1 O6HI_<II/IG HgJIO)KGHKI/ISI 0 pacuere 5 4 OIIK-1.4.
TOHKHUX 0001109€e OITK-3.1
I R
' HOTEIE, DI CBEA 2 4 | 7 |OIK-15
YHUCIIEHHBIX METOJ]aX pacueTa OITK-11.6
000110U€eK :
15.3 | [IpuMeHeHne MeTo1a KOHEYHBIX 6 8 15 OI1IK-1.2,
3JIEMEHTOB K pacdeTy 000J104eK OIIK-11.1
16. | 16 pa3aen. Has KOHTaKTHas
pabora
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-1.8,
16.1 OIIK-3.1,
" | Anas koHTakTHas paboTa 1,6 OIIK-
6.11,
OIIK-
11.1,
OIlIK-
11.3,
OIIK-11.6
17. |17 paznen. Kontposs
OIlK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-1.8,
OIIK-3.1,
17l DK3aMeH 27 OIIK-
6.11,
OIIK-
11.1,
OIIK-
11.3,
OIIK-11.6
5.1. Jlekuu
Ne | HaumenoBaHue pazzaena

HanmeHnoBanune u KpaTKO€ COACPIKAHUC J'IeKHPIfI

pasn U TeMBI JIEKIHH
PACUETHLIE CXEMbL BBopanas nekuus. PacueTHble cXeMbl COOPYKEHUH U UX KUHEMaTHYECKH
N aHau3
1 COOPYKEHHH, UX

KUHEMaTHYECKUN

O6mas nnpopmarms o Kypey. I[Ipeamer u 3aga4u CTpOUTETHHON




MexaHuku. OCHOBHBIE OHATHS U IPUHLIUIIBL. PacueTHas cxema
COOPYKEHHS U €€ 3JIeMeHThL. TpeboBaHMsI K pacUeTHOM cXeMe U KpUTEPHH
BbIOOpa. CBSI3U U Y3716 PACYETHBIX CXeM. BUbl Harpy30K v BO3CHCTBUMN.
Knaccudukanus pacyeTHsix cxem. KuneMaTnueckuii aHalIu3 pacyeTHBIX

aHaJns3 cxem. CrerneHb ¢cB000 bl CUCTEMBI. He0OX01MMOE M I0OCTaTOYHOE YCIIOBHE
reoOMETpUUYECKON Hen3MeHsseMocTH. [IpaBuia reoMeTpuiecKu
HEHU3MEHSIEMOT0 COCTMHEHUS JUCKOB MEXIY COOOM U ¢ OCHOBAaHUEM.
MTrHOBEHHO U3MEHSIEMbIE CUCTEMEL.
MHoTOIpOJIeTHBIE IIAPHUPHO-KOHCOJIbHBIE OATKH
Mpuoronponernbre O6mue ceeaenus. Kunemarnueckuit ananmms. [loctpoeHune mostaxHoi
[IaPHAPHO-KOHCOIBHBIC | oy oy ppy OrnpezenieHre ONMOPHBIX PEaKIii, BHYTPEHHUX CHII U TIOCTPOCHUE
Oanku 3MH0p.
OIHOAMCKOBBIE U MHOTOJIUCKOBBIE PACUETHBIE CXEMBI. TpexXIapHupHbIC
pacueTHbIe CXeMbl. PaMbl ¢ 3aMKHYTBIM KOHTYPOM
OIHOAMCKOBBIEC U JIBYX/IUCKOBBIE 0€3paCIOPHBIE PACUETHBIE CXEMBI.
MHOrogucKOBbIE

pacyeTHBIE CXEMBI.

TpeximapHUpHbIE paMbl
U apku. Pamebl ¢

3aMKHYTBIM KOHTYPOM

TpexmapHupHble (pacnopHbie) pacueTHbIE cXxeMbl. OmpeesieHre peakiuit
B TPEXIIAPHUPHBIX pamMax IpU IPOU3BOJIBHBIX HArpy3Ke U pacroaoKeHUn
omnop. Kimaccudukanms 1 OCHOBHBIE 35IeMeHTHI apok. [Topsimok
OIpENEIECHUS PEAKIIUA U YCWIIMHA B CEUEHUSIX TPEXIIAPHUPHOU apKH.
[TonsiTve 0 palMOHAILHOM OYEPTAHUU OCH apKU. Pambl ¢ 3aMKHYTBHIM
KOHTYpoM. CriocoObl pacKpbITUSI 3aMKHYTOT'O KOHTYpa U OIpe/IeIeHHE
peakuuii BO BHyTPEHHHUX CBS3SIX.

Cratnuecku
OTIPEICTUMBIC TNTIOCKHE

hepmbI

CraTruecku onpeaenumble miockue Gpepmbl. CriocoObl onpeneneHus
ycwuii B ctepxHsIX pepm. ['paduuecknii ciocod onpeneneHus yCuIni.
[nperrenpHBIC GEPMEI.

[Tnockue pepmbl. ObpazoBanue GpepM U yCIOBHE UX TEOMETPUICCKON
HensMmeHsieMocTu. Knaccudukanus GepMm. AHATUTHIECKOE ONPEACIICHHE
ycmuii B ctepxHaX pepm. Criocod BeIpe3aHUs Y3JI0B B CITIOCOO CKBO3HBIX
cedeHuil. I'papuueckuii criocob onpenenenus ycunuid. Ocod0eHHocTH
pacdera MIMPEHTeIbHBIX H MPOCTPAHCTBEHHBIX (EPM.

JInHUM BIUSTHUS
peakluii ¥ BHyTPEHHUX
YCUJIUU B MPOCTHIX U
MHOT'OIIPOJIETHBIX
Oankax

JIuHUY BIUSHUS PeaKIUi U BHYTPEHHUX YCHIIUN B MPOCTHIX OanKax.
JIuHUM BIUSHUSA B IAPHUPHO-KOHCOJIBHBIX OanKax

[TonsiTrie 0 MUHUY BIUSHUS. JIMHUM BIUSHUS peaKlUii U yCUIIHHA B Oanke
Ha JIBYX OMOpax U B KOHCOMbHOM Oanke. [IpuHIMIBI TOCTPOCHUS TUHUN
BIIUSTHUS B IIAPHUPHO-KOHCONBbHBIX Oankax. [lepenada muHuM BIUSHUS IO
no3TaxxHoi cxeme. KuneMaTuueckuii croco0 moCcTpOeHus TMHUN
BIIMSIHUA. JIMHUM BIUSHYS B TPEXIIAPHUPHBIX CUCTEMAX.

Onpenenenue peakuit
Y BHYTPEHHUX YCUJIMI
110 JIMHUSM BJIUSHUA

Omnpenenenne peakuii ¥ BHYTPEHHUX YCUIIMH 110 IUHUSAM BIHMSIHUS OT
HEIOJABUKHOW U IOJBHUKHON Harpy3Ku

Ornpezenenne peakiuili ¥ yCUINN OT HETIOBUYKHOM HArpy3KH C MOMOIIIBIO
auHUM BiusHuA. Onpesenenne peakiuii 1 yCUIuil OT CUCTEMBbI
MOJABUKHBIX I'PY30B 110 JINHUAM BAUsAHUS. OINpeaeseHne Moa0KeHNs
KPUTHYECKOT0 Tpy3a HaJl BEPIINHOM TuHuM BiusHus. [lonsatue o0
00BEMITIONINX AIIOpaX.

JIuHuu BiIAAHYSA yCUITUT
B apKax, pamax u
IpPOCTHIX (epmax

JInHny BIWSHYS YCUIIMH B TPEXIIAPHUPHBIX apKaxX, paMax U IJIOCKUX
bepmax

OcoOeHHOCTH TOCTPOCHUS JTUHU BIUAHUA B hepmax. JINHUN BIUSHUSA
IIpU y3J10BOM Mepeaaue Harpy3Kku. BeTBu muHUM BIUSHUS B epMe.
[TocTpoeHue TMHUIA BIUSHUS YCUIHM B CTEPIKHAX MPOCTHIX QepM.

OcHOBHBIE MIPUHOMUIIBI 1
TEOPEMBI CTPOUTEITBHOU
Mexanuku. opmyna
Makcgemna-Mopa

OcHOBHBIE IPUHLIUIIBI ¥ TEOPEMBI CTPOUTENIBHON MexaHuku. @opmyna
Makcsemna-Mopa. Onpenenenne nepeMenieHnii 0T CUII0OBOW Harpy3Ku
O6u1me nonoxxeHust. OCHOBHbIE MPUHIIMITBI CTPOUTEIBHON MEXaHUKH.
Pabora BaemHux cui. [lorennuansHas sHeprus aedopmaruu. OCHOBHBIE
TEOPEMBI CTPOUTENBLHON MexaHuku. Popmyna Makcsenna-Mopa u ee Buj




JUTSL Pa3IIMYHBIX pACUYETHBIX CXeM. ENMMHIYHOE U TPpy30BOE COCTOSHUSI.
Croco0ObI TIepeEMHOKEHUS ITTIOP.

Ornpenenenue
MEPEMEIICHUN B
LIAPHUPHO-KOHCOJILHBIX

OnpeneneHre JMHEHHBIX U YTIIOBBIX EPEMENICHUN B IIAPHUPHO-
KOHCOJIBHBIX OaJIKaxX U IJIOCKUX paMax OT CHJIOBOH HArpy3KH
Onpenenenre JIMHEHHBIX U YTIOBBIX IEPEMENICHUM, BEI3BAHHBIX CUIIOBOM

9 Harpy3koi. Beruucnenue narerpanoB Makcpeiuia-Mopa ¢ moMOIIbI0
Gankax u TIIOCKHX "mepemuokenus" smop. [IpaBuno Bepemaruna, hpopmyna Cumrcona,
pamax oT CHIIOBOH dbopmyna tpaneunii. [locrpoenune nzorayroit ocu LLIKB. [Toctpoenue

Harpysku neOpMUPOBAHHOI CXEMBI PaMBbl.
Omnpenenenue nepeMenieHuil OT TeMIepaTypHOro BO3ICHCTBUS U OT
Onpez[eﬂeHEIe 0CaJIK1 OTIOp
TICPeMCIIICHIM OT Omnpenenenue nepeMenieHuil OT TeIIOBOro BO3ICHCTBUS (M3MEHEHHE
10 TEMIICpATYpPHOTO Temmeparypsl). OnpeneneHue nepeMenieHui, BbI3BaHHBIX HEPABHOMEPHOM
BO3ACHCTBHA H OT 0CaJIKOM OIOpP U HETOYHOCTHIO U3TOTOBJICHUS 2JIEMEHTOB.
OCaJIKH OTIOP
CraTHuecKu Cratuyecku HeolpeIeIuMble CUCTEMBI, UX CBOMCTBA. Maes Mmerona cun
13 HeompeIeIUMbIe CBolicTBa CTaTUYECKU HEONPEAECTUMBIX ciucTeM. CTeneHb CTaTUYECKOM
CHUCTEMBI, UX CBOMCTBA U HeOHpeI[CJ'IéHHOCTI/I. H,Heﬂ METOAAa CUJI. OcHoBHas cucreMa u
0COBEHHOCTH KaHOHUYECKHE YPaBHEHUS METO/1a CHIL.
Pacuer craTnuecku HeonpeAETMMBIX TUIOCKUX PaM METOJIOM CHIT Ha
JIEHCTBHE CHIIOBOM HArpy3Ku
PacueT CTaTMMeCK! | Ko onyveckne ypaBHEHHS METOAA CHJT TIPH PACUETE Ha CHIIOBYIO
HEONMPEACNMBIX PAM | yarpysky. Onpenenenue K03 HUIMEHTOB U CBOOOIHEIX WwieHOB. [Topsmok
14 MCTOZOM CHILHA | hacyera METONOM CHII. YdeT CHMMETPUM HPHU PacdeTe METOIOM CHIL.
ACUCTBHC CHII0BOH OnpeneneHus nepeMenieH!i B CTAaTUYECKH HEOTIPEISIIMMBIX CUCTEMAX C
Harpysku UCTIOJIb30BAaHUEM CTATHYECKH ONPEACTMMON OCHOBHOW CHCTEMBI METO/IA
CHIL
Pacuer pam MeTOI0OM CHIT HA TEMIIEPATYpPHOE BO3JICHCTBHE U OCAJIKY OMIOP
PacueT paMm METOOM | O¢ofennocTH pacuera CTaTHIECKH HEOMPEIETHMBIX CHCTEM METOIOM CHIT
15 | CHIHA TCMICPATYPHOC |y, remmeparypHOE Bo3aeiicTBHe. ONpe/eenre CBOOOIHBIX WICHOB
BO3/ACHCTBHC 1 OCAIKY | xaponnuecknx ypaBHeHMiT. OCOOEHHOCTH pacyeTa METOIOM CHII Ha
omop HEPaBHOMEPHYIO OCa/IKy OIOp ¥ Ha HETOYHOCTH W3TOTOBIICHHS.
Pacuer cratnueckn HeonpeAeTMMBIX (hepM U TIPOCTPAHCTBEHHBIX PaM
Pacuer cratnuecku METOAO0M CHUJI
16 | HeonpenemmbIx dbepm u | CTENEHb CTATHYECKON HEONPEAESTUMOCTH (hePM 1 IPOCTPAHCTBEHHBIX
MPOCTPAHCTBEHHBIX paM pam. BI)I60p OCHOBHOI CHCTEMBI M COCTABJIICHNE KAHOHHMYSCKHUX
METOIOM CHJI ypaBHeHu. OcobeHHOCTH pacyeTa (hepM U MPOCTPAHCTBEHHBIX paM
METO/IOM CHJI.
Merton nepemMeniennii B kaHoHndeckoi popme. OCHOBHas cuctema u
KaHOHWYECKHE YPaBHEHUS METO/Ia TIepeMeEIIeHH
Crenenp KMHEMATHYECKOH HeonpeaeanMocT. OnpeiesieHne YCHINHI 110
. |wn3BectHrIM nepememenusam. Unes merona nepemeniennii. OCHOBHas
17 Merozn TICPEMCIICHIN B | pyeTema M KaHOHHYECKHE YPABHEHUS METO/IA TIEPEMEIEHHUIA,
KaHOHHECKOH opme Omnpenenenus K03HPUINEHTOB U CBOOOIHBIX YICHOB.
[TocnenoBaTrenbHOCTH pacyeTa METOAOM NepeMeleHnii. CpaBHEHHE
METO/IOB CHJI M TiepeMenieHui. [IpenMyiiecTBa u HeTOCTATKH METO1a
IepeMEIICHU .
Pacuer pam MeTOI0OM NEpEMEIICHNI Ha IEHCTBHE CHJIOBOM HAarpy3KH.
YrpoieHus Mpu pacyeTre paM METOI0M TePEeMETICHHA.
Pacuet paM METONOM | [7onq10k pacyera pam MeToIOM repemeiner ii. OCHOBHAS CHCTEMA
18 TICPEMCIICHUI HA | \1o10 )12 IEpeMeIIeHHIA IS pacueTa MIocKoil pambl. COCTaBIeHNE

JNIEUCTBUE CHIIOBOU
Harpy3Ku

CUCTEMbl KAaHOHHUYECKUX ypaBHeHU. OnpeneneHue ko3GpGUINEHTOB U
CcBOOOTHBIX WIeHOB. [locTpoeHue 3mIop yCHiInii B 3aJIaHHON CHCTEME.
IIpoBepku pemenusd. Mcnoib30BaHUE CHMMETPUU B METOJIE




nepemeleHui. [IpuMepsl pacyeTa paMm METOJOM MEPEMEIICHUH.

Pacuer pam meTonom
IepeMEIICHUN Ha

Pacuer pam MeTOIOM IIEPEMEILICHUM HA TEMIIEPATYPHOE BO3ACUCTBUE U
0CaJKy OIop
Pacuer niockux paMm METOZOM IEpEMELIEHUN Ha TEMIIEPATypHOE

19 TEeMIIEPaTypHOE BO3€HCTBUE. Pacyer mIockux pam METOAOM NEPEMELIEHUN HA AEHCTBUE
BO3/IeiiCTBHE M 0CafKy |HEPaBHOMEPHOH ocaaku onop. OCOOCHHOCTH KAHOHHYECKUX YPABHCHUHN U
onop MOCTPOCHHUS S0P M3THOAIONIINX MOMEHTOB B OCHOBHOM U 3a/IaHHOM
cucTeMax.
OcobeHHOCTH pacyeTa MPOCTPAHCTBEHHBIX paM METOJIOM MEepEMEIICHUH.
Pacuer Pacuer pam MeTOI0M NIEPEMEILIEHUM C Y4ETOM CUMMETpUH. [ pynnupoBka
20 [IPOCTPAHCTBEHHBIX paM HCHU3BCCTHBIX U PA3JIOKCHUC HAI'PY3KH. Crenens KHHEMAaTHYECKOM
METOJIOM HepeMemeHHﬁ HCOMPCACIMMOCTU MPOCTPAHCTBCHHBIX PaM. OcHoBHAas cucTEMA.
OcoOeHHOCTH OTpe/IeNIeHUs] YCHITUI B OCHOBHOM U 3aJJaHHOM CHCTEME.
Martpuunas ¢popma MeToa nepemerneHuii. [Ipsmol MeTo )KeCTKOCTH
Merton nepemenieHuii B popme IpsiMoro METo/1a )KeCTKOCTH. TUIoBoit
_ | crepxxeHp n3rnbaemMoi cTepHEBOM cucTeMbI (TIOCKOM pambl). Martpuia
21 Metoz TICPEMCILICHUI B | yecTKOCTH M BEKTOP HATPY3KH ISl H3THOAEMOTO ILIOCKOTO CTEPIKHSL.
MaTpuHOH popme Martpuiia UHAEKCOB U COCTABJICHHE MAaTPUUHBIX YPABHEHUH /ISl CUCTEMBbI
nu3rubaeMbIx crepkHeit. OOuuii anropuT™ pacuera paM B MaTpUYHOM
dbopwme.
OcHoBHbIE TOJOKEHUSI. MaTpHIIBI )KECTKOCTH CTEP)KHEBBIX KOHEUHBIX
snemMeHToB. OOl aNTrOPUTM CTATHYECKOTO pacyeTa METOI0M KOHEUHBIX
3JIEMEHTOB
OcHOBHBIE TIOJIOKEHUS, BUABI U OPMBI, JOCTOMHCTBA U HETOCTATKU
METO/Ia KOHEUHBIX 3JieMeHTOB. KoHeuHbIe 251IeMeHTHI U
annpokcumupytomue GyHkun (GyHkiuu ¢popmser). TOUHOCTS,
OcHoBbI pacuera YCTOMYUBOCTb U CXOAMMOCTh peleHus. CTenenu cBo6O bl s IIIOCKOTO
99 | CTCPKHEBBIX CHCTCM |y npocTpaHCcTBEHHOTO 21eMeHTa. MaTpHIb 5KECTKOCTH JUIS CTEPKHEBBIX
MCTOMOM KOHCIHBIX | 5yeMeHTOB ¢ pa3sHBIME CTENEHSAMH cBOOOIb. OCHOBHBIE COOTHOLICHUS s
SJIEMCHTOB KOHEYHOTO DJIEMEHTA U3TH0aeMOro crepxHs. PopMUpOBaHKE TIT00ATBLHON
MaTPHUIIBI )KECTKOCTH U BEKTOPA HArPy3KH VISl CTEP>KHEBOW CUCTEMBI.
VY4er 3a1aHHBIX TPaHUYHBIX yclI0BUH. CUCTeMa pa3pelaronux
ypaBHEHUH u ee pemeHue. OnpeseneHne BHyTPEHHUX YCUITUI B
CTep>KHEBOM dieMeHTe. OO aNropuT™M CTATUIECKOTO pacyeTa METOIOM
KOHEYHBIX JJICMEHTOB.
. CMemaHHBIA METOJT pacdeTa CTAaTHICCKH HEOTPEACTUMBIX CUCTEM.
CMEIIaHHBIH METON | OcopHEIe MOMOKEHNS CMEIAHHOTO MeTo/a. Viesl CMEIaHHOT0 METOJIA.
23 pacdetra CTaTHaCCKH | Ochopnas cucTeMa H KAHOHHYECKUE YPABHEHUS CMEITAHHOTO METO/Ia.
HCOMUPCACTUMBIX PAM | TTohg 10K pacueTa cMEITaHHBIM METOJIOM.
OcHOBHBIE TIOHATHUSA U OTIPEACTICHUS TUHAMUKH coopykeHuil. CBOOO HbIE
OcHOBHBIC TIOHATHA U | ) BLIHY’KJIEHHBIE KOJI€OAHMs CHCTEM C OIHOM CTENEHBIO CBOOOIbI
ONMPEACTICHIA MMHAMUKH | OchopHble MOHATHS U MPEAMET U3ydeHHs JUHAMUMKM COOpYKeHH. Buibl
COOpPYKCHIH. TUHAMHYECKHUX HArpy3ok. YpaBHeHHs TuHAMUKA. CTEneHN cBOOOIBI Macc
26 Crobonmbie n cuctembl. CBOOOIHBIE KOJIEOAaHUS CHCTEM C OJIHOM CTENEHBI0 CBOOO/IBI.
BEIHY)K/ICHHBIC JuddepennnanbHoe ypaBHeHHE CBOOOIHBIX KOJIE€OAHUH 1 €ro pereHue.
KOHe6a£{m CHCIEM € | OcHOBHEIE XapaKTePHCTHKH CBOOOIHBIX Kolebanuii. OnpeaeneHue
OZTHOM CTCNCHBIO KpPYTOBOW 4acTOTHI CBOOOHBIX HE3ATYXAIOIIUX KOJICOaHHH. 3aTyXaromme
cBOOOEI Kosnebanus. JlorapupMudeckuii TeKpEMEHT 3aTyXaHHUS.
CBOOOTHBIC 1 BBIHYXKICHHBIC KOJICOAHUS CUCTEM C HECKOJIBKUMU
CeobonHbie 1 CTEIEHSIMHA CBOOOIEI
BBIHYKICHHBIC Cucrema ypaBHEHUI CBOOOIHBIX KOJI€OAaHUI CUCTEMBI C HECKOJIBKUMU
21 KONCOAHMS CHCTEM C | cremensivu cBOGO/IEL. BekoBoe ypaBHenne. Berducienue 9actot i hopm
HECKOJIBKUMH

CTEIEHSAMHU CBOOOIBI

cBOOOAHBIX KoJieOaHui. I maBHbIe (hOpMBI KOJIEOaHUM U UX
opToroHanbHOCTh. [ndhepeHnnansabpie ypaBHEHUS BHIHYKICHHBIX




KoJieOaHui pu BUOPAITMOHHON HArpy3Ke U UX pelieHrue mpu
yCTaHOBUBIIUXCS Kojebanuax. KaHoHnyeckue ypaBHEHHs! ISl aMILTUTY/]
MHEPUUOHHBIX cuil. OnpeneneHne aMITUTy/] IMHAMUYECKUX YCHIINN TpU
JIEHCTBUH BUOPAIIMOHHON HATPy3KH.

[TpubnmxeHHbIC METOIBI
perieHus 3a1a4y
JTMHAMUKU. Mepbl

Cnoco0ObI MPUOIMIKEHHOTO OIPEICIICHUS YaCTOT CBOOOHBIX KOJICOaHMIA.
[TprMeHEeHHEe YMCIICHHBIX METOIOB IIPH PEIICHUH 33a9 JUHAMUKH. Mepsl
3aIIUTHI OT JUHAMHYECKHX BO3JEHCTBUH.

Pasnosxenne cBOOOHBIX KOJIeOaHUH HA CHMMETPHYHYIO H

28 KOCOCHUMMETPHUHYIO popMbl. OmpeielieHre YacToT IIaBHbIX GopM
SaIlThI OT KoJjeOanuii. PaznojkeHne TMHAMHYECKOW Harpy3Ku. DHEPreTHICCKUN
AMHAMHICCKHUX crocob omnpeeneHus MepBoil YacTOThl CBOOOIHBIX KOJIEOaHHUM CUCTEMBI C
BO3ACUCTBHU pacnpeneneHHbIMU MaccaMu. Crioco6 npuBeAeHHbIX Macc. Bpennoe
BO3/ICiiCTBIE BUOPAIIMK U MEPHI 110 €r0 CHIKEHUIO.
OCHOBHBIE TIOJIOXKEHUSI  YCTOWUYMBOCTU COOPYKEHHM.
OcHosnble noHATHA. CTaTHYECKH cr1oco0 pacyeTa Ha YyCTOMUYUBOCTD
OCHOBHHUG TONOXCHIA | K hyrrepun ycTOWUMBOCTH paBHOBecHs. KpuTudeckuii mapamerp u
29 yCTOMHBOCTH pacueTHas anuHa. OnpeneneHne KpUTUYECKUX CUJT CTAaTUYECKUM
COOpYKCHIH croco6oM. Criocob HemoCpeICTBEHHOTO HHTETPUPOBAHUS
muddepeHIaTbFHOTO YpaBHEHHSI IPOI0JILHOTO U3ruoba.
VY CTONYMBOCTD LIEHTPATBHO-CKATBIX IPSIMOJIMHEUHBIX CTEPKHEH.
VYV CTONYUBOCTD Br160op ocHOBHO# cuctembl. OTHOCUTENbHBIE KECTKOCTU U KPUTHUECKHE
30 IEHTPaTbHO-CKATBIX | TAPAMETPBI IS CKATBIX CTOCK. COCTAaBICHNE YPABHEHHS yCTOMIMBOCTH.
TIPAMOJTHHEHHBIX OrnpeneneHne peakiyil B CBA35IX OCHOBHOM cUCTEMBI. Pelienue
CTepIKHEi yYpaBHEHHUS YCTONYMBOCTHU criocobom moadopa kopHs. OnpeneneHue
KPUTUYECKHUX CHJI U PACYETHBIX JUIMH CKAThIX CTEPIKHEM.
. IIpuMeHeHne MeToa MEPEMEILIEHUN K pacyeTy INIOCKUX paM Ha
Aunamprdeckui H YCTOWUYUBOCTb.
31 SHCPICTHICCKIN ITpunnun dupuxne. [lonxas nmoteHuuanbHas SHEPTUs yIPYrol CHCTEMBI.
MCTOABI pacHCTa Ha | popmyma mis onpeseeHns KpUTHYECKOH cuitbl. TToHATHE O
yCTOMNBOCTE 1eOPMAITMOHHOM PacyeTe PaMbl.
O6iue nonoxenus. | OCHOBHBIE IIOJIOKEHUS TEOPUH U3TrM0a MIIACTHH.
32 Pa3pematomue [Tepemenienus u neopMalivy B IiacTuHe. BeipaxkeHne HanpsKeHUH U
ypaBHEHMS U3ru6a ycUIIUi B TU1acTUHE Yepe3 nporudsl. JuddepennnaisHoe ypaBHEHUE
TOHKUX IIJIAaCTUH n3ruda MmIacTUHEL.
Merton byOHoBa — ["aniepkuHa. MeToa KOHEUHBIX Pa3HOCTEH.
IMocranoBku u Metoasl | Kpaesas 3amaua quis qudGepeHnnanbHOro ypaBHEHHS H30THYTOM
33 pelienus 3anaq n3ruba |HOBECPXHOCTHU IJIACTHUHBI. BapI/IaIII/IOHHaH IIOCTAaHOBKA 3aJa4n n3ruda
UIACTHH racTUHbL. OYHKIMOHAT MTOJTHOW MOTEHIIUATLHON SHEpruu aedopmaiuu
TIJTACTUHBI.
Metoa KOHEUHbIX 371eMEeHTOB. OCHOBHBIE MOJ0KEHUS MeTo1a. KoHeuHbIe
AIIEMEHTHI U3TU0AEMON TUTACTUHBI. AJITOPUTM pacyeTa METOJI0M KOHEUHBIX
AJIEMEHTOB.
Pacuer T Metogom | OCHOBHBIE IOJIOXKEHHS M CYTh METO/Ia KOHEYHBIX DJIEMEHTOB.

34 KOHEUHBIX dJIeMeHTOB | [IPAMOYTONBHBIN KOHEUHBIN dJIeMEHT u3rubaemMoii miaactTuabl. OCHOBHBIE
COOTHOUIEHUS JJIsl KOHEUHOT'O 3JIeMEHTa I1acTUHbl. [locnenoBaTenbHOCTD
pacueTra MeToJ0M KOHEYHBIX 1eMeHTOB. OcoOeHHOCTH mpuMeHeHuss MKD
K pacyery IUIUT.

OO61re noyI0KeHUs U OCHOBHBIE OHATHSL. Jlepopmariuu u ycunus B
TOHKHX 000J10uKax. YacTHBIE TEOPUHU pacueTa TOHKUX 000I04YeK
Obwue MONOKEHUA O | Ocyopmpre monsTHs 1 onpenenenns. Kiaccubukarms 06o0uex.
35 pacuere TOHKHX

0001104YEK

Onucanue noBepxHoctu. KpuBonuneiinas cucremMa KOOpuHaT.
Jedpopmaruu 1 ycuiinsa B TOHKUX 0001049Kax. CBs3b HANPSHKEHUH ©
BHYTPEHHUMU yCHIHSIMH. YacTHbIE TEOpUHU pacyeTa TOHKUX 000JI0YEK.




PacueT TOHKHX MMOJIOTUX
oOoiouek. O0mue

Pacuer Tonkux nonorux o6osouek. O0I1IKE CBEACHHS O METOJaxX pacuera
o0oJt0uex
HamnpspkenHoe cocTosiHUE MOI0T0M 000JI09KU. [ MITOTe3h TEXHUYECKOM

36 | cBeneHUA 0 UMCHCHHBIX | 1o0nuy tonkix 060ouek. JlehOpMAIHT H YPABHEHUS PABHOBECHS
METOAax pacycra oJIoroit 06os10uKku. Paspermmaromias cucteMa ypaBHEHUN U TPaHUYHBIC
obonoyex ycinoBus. YncaeHHbIE METOIbI pacdeTa 000JI0YEK U X CPaBHCHHE.
[IpuMeHeHne MeTo1a KOHEYHBIX DJIEMEHTOB K pacueTy 000JI09eK
[IpuMeHeHue MeTona | BapranoHHas mocTaHoBKa 331241 paciyera TOHKUX 000II0YeK.
37 | xoneunbix snemenToB k | [IpenmyinectBa u Hepoctatku MKD. Tunbl KOHEUHBIE AJIEMEHTHI JIs

pacueTy 00004eK

pacdeta o6osouek. Ocobernnoctu npumenenuss MKD k pacuety 000s104eK.

5.2. IlpakTudeckue 3aHsTHs

HaumenoBanue paznena

pﬁn U TEMbI IPAKTHYECKHAX HanmenoBanue u conep:kaHue NPakTUYECKUX 3aHATHN
3aHITHH
Pacuer MHOTONPOJIETHBIX MIAPHUPHO-KOHCOJIBHBIX 0aJIOK
MHOTOIpoJIeTHBIE Kunemarnueckuit ananmus. Iloctpoenune nosraxssix cxem. OnpenencHue
2 | mapHMpHO-KOHCOIBHBIE | PCAKIMI BO BHYTPEHHHUX U BHCIIHHX CBs3sX. [IpoBepka onpeneneHus
OanKu peakuuii. Onpenenenne BHyTPEHHUX CHII U TlocTpoeHue 3mop. IIposepka
IIOCTPOEHHUS IIOP BHYTPEHHUX CHIL
Pacuer npocThIX U TpEXIAapHUPHBIX PaM, TPEXIIAPHUPHBIX apOK, paM ¢
3aMKHYTBIM KOHTYpPOM
MHoroucKoBble Onpenenenre peakiyii ¥ BHYTPEHHUX YCHJINN B OJTHOJIUCKOBBIX U
PacHCTHBIC CXCMBL. | npyy MMCKOBBIX GE3paCHOPHBIX PACUETHBIX cxeMaX. OmnpeieNieHne peaKiuii
3 | TpeXWapHUPHBIC PAMBL | pyvinerHyX yCHIHil B TPEXAPHMPHBIX pamax. ONpe/iesienHe peakiii
M apKu. PaMbl © ¥ BHYTPEHHUX YCHJIMH B CEYEHUSAX TPEXLMIAPHUPHOM apku. Onpenenenue
SaMKHYTBIM KOHTYPOM | heaxiuii u BHYTpEHHHX YCUIIMI B paMaX ¢ 3aMKHYTBIM KOHTYPOM.
Onpenenenre ycuianil B CTEPXKHSX IUIOCKUX (epM aHAIUTUYECKUM U
rpaguYecKuM MeTOdaMu
CraTtuyecku [IpoBepka ycrnoBHil reoMeTpuYeCcKOl HEU3MEHAEMOCTH IJIOCKUX (epM.
4 | onpenennmble miockue |JacTHBIC Cirydan paBHOBECHs y3l0B (epM. [IpHMCHEHHE aHAINTHICCKUX
dbepmer CHO0CcO0O0B ONpeeNeHusl yCUINM B CTEPKHAX (epM: BbIpE3aHus y3JI0B U
CKBO3HBIX cedeHul. [locTtpoenne nuarpammel 1uarpammel Makcsesia-
KpemoHnsl.
[TocTpoeHne nuHMI BIUSHUS PEAKIUI U YCUIUHN B IIPOCTHIX U IIAPHUPHO-
HHHVHH BIIMAHNA KOHCOJIBHBIX Oajikax
peakinit i BHYTPECHHUX | ITocrpoenne muuuil BAMSHEA peakiuii 0 yCHimii B 6alKkax Ha JBYX
5 YCUIHN B IPOCTRIX B | yyappypHBIX 0mopax U B KOHCOMBHBIX Oankax. [TocTpoenne munmii
MHOTOTPOICTHBIX BJIUSIHUS PEAKIMH U yCUIINI B MHOTOIIPOJIETHBIX HIAPHUPHO-KOHCOJIBHBIX
Gankax GanKax.
Onpenenenne peakuuii 1 yCHIMN 1O JIMHUSAM BIUSTHUS
Onpenenenue peakuuii | ONpeeneHue peaknii 1 yCUINii OT 3aJaHHON HeMO/IBIKHOM HArpy3Kn
6 | uBHYTpeHHMX ycunmii |IIO JMHHAM BiHsHUS. ONpe/IeleHNe HEBBITOAHOTO TONOXKCHNUS MOIBIIKHON
[0 JIMHUSIM BIUSHUS | CUCTEMBI CBs3aHHBIX cuil. OmpeesieHue HauOobIITUX 3HAYCHUHN peaKIui
Y YCUJIMA OT MOABUKHOW HArpy3KH.
. [TlocTpoenue nuHui BAUSHUS YCHUIINNA B CTEPKHAX MPOCTHIX hepMm
JIAHVH BIMAHAA YCHIHH [TocTpoenue AMHUIA BIUSHUS PEAKIMM U yCUIIUI B MPOCTOM 0amouHOM
! B apKax, paMax n depme. [locTpoeHne TMHUM BIUSHUS PEAKIUA U YCUITUI B KOHCOJIBHON
MPOCTHIX (epmax bepwme.
OCHOBHBIE TIPHHIIITB! 1 Onpenenenre nepeMenieHnil B apHUPHO-CTEPKHEBBIX CUCTEMAX U
8 | Teopemst crpontensmoit | PePMAx

Mexanuku. opmyna

EaunanuHOE 1 rpy30BO€ COCTOSTHUS TIPU ONIPEIeNIEHUH TIepeMEIIeHU B




Makcsemna-Mopa

IIApHUPHO-CTEP’KHEBBIX CUCTeMaX B Gepmax. PacueT mepemenennit
y3710B (hepPMBI.

Onpenenenne
MepeMeIIeHUl B
IAPHUPHO-KOHCOJIBHBIX

Ornpezenenne nepeMenieHnii B 0aakax U paMax OT BHEIIHEH Harpy3KH
Omnpenenenne TMHEMHBIX U YIIIOBBIX MEpeMENIeHUH B OanKaxX U IIOCKUX
pamax o popmyie Makcpemna-Mopa. OnpeneneHue B3auMHbIX

9 0aJIKax U IJIOCKUX JIMHEWHBIX U YIJIOBBIX MEPEMEIICHUM.
pamax OT CHUJIOBOU
Harpy3ku
Ornpenenenue nepeMenieHnid OT TEMIIEPATYPHOTO BO3ACHCTBUSA U OT
OHpeHeHeH?e 0CaJIKu O1op
TICpEMCILICHIH OT Omnpenenenue nepeMenieHuil OT TEMIOBOro BO3IEHCTBUS (M3MEHEHHE
10 TeMICpaTypHOro teMriepatypsbl). OnpenencHue nepeMeieHnii, BbI3BaHHBIX HEPABHOMEPHOM
BO3ZICHCTBHA U OT 0CaJIKOH OTIOpP M HETOYHOCTHIO H3TOTOBJICHHUS 2IEMEHTOB.
OCaJKH OIOp
PacueTr MeTo10M CHJI CTATUYECKU HEONPEAETUMBIX IUIOCKUX paM
Bb160p OCHOBHOM CHCTEMBI M COCTaBIIEHUE KAHOHHUECKUX YPaBHEHHI
Pacder cTaTHecky METO/1a CUJI TP pacyeTe Ha CWIIOBYIO Harpy3Ky. OnpeneneHue
HCOUPEACTUMBIX PAM | 55 hhurmeHTOB U CBOOOAHBIX UeHOB. [IoCcTpoeHHe FMIOPEl MOMEHTOB B
14 MCTOZOM CHIT Ha 3alaHHOM cucteMe. [locTpoeHue smop NonepeyHbIX U MPOAOIbHBIX CUJL.
ACUCTBHE CUIIOBOU Jedopmarimonnas nmpoBepka U cTaTuueckas mpoepka pamol. Pacuet pam
Harpysku METO/IOM CHUJI C Yy4eTOM cummeTpun. OnpeeneHus nepeMelieHmii B
CTAaTUYECKU HEONPENEIUMBIX paMax.
PacueT niockux paMm METOJIOM CHJI Ha TEMIIEPATYPHOE BO3JCUCTBUE U
Pacuet pam meTogom | OCaIKy OLIOP
15 | cwn Ha TemmeparypHoe Bp100p 0CHOBHO# CUCTEMBI U COCTaBJICHUE KAHOHUYECKUX YPaBHEHUI
BO3/IEHiCTBUE M OcajaKy |METO/a CHII IPH pacueTe Ha TeMIeparypHoe BosaencTaue. Onpenenenue
orop CBOOOJHBIX YWICHOB KAHOHMYECKHUX ypaBHEHMIl. Pacuer MeToiom cuil Ha
HEPaBHOMEPHYIO 0CAJKY OMOp.
Pacuer mpocTpaHCTBEHHBIX paM METOIOM CHJL.
Pacuer craThdecku Br100p 0CHOBHO# CUCTEMBI U COCTaBJICHUE KAHOHUYECKUX YPaBHEHUI
16 HEONPEAETUMBIX (l)epM u | ME€ToJa CHJI JJIsd HpOCTpElHCTBCHHOfI paMBbl. CocraBieHue u pemICcHUC
IPOCTPAHCTBEHHBIX paM | CHCTEMbI KAHOHHYCCKUX ypaBHEHHs. [I0CTpOCHHE SMIOPBI MOMCHTOB B
METOIOM CHJI 3a7aHHOM cucteme. [locTpoeHue 3mop NONePEeYHbIX U MPOAOJIbHBIX CHJL.
HedopmarimonHast mpoBepka M cTaTuueckasi IpoBepKa paMel.
Pacuet oivH pa3 KHUHEMaTUYECKU HEONIPEACIUMON paMbl METOAOM
IepeMeILCHU I
_ | Ompenenenue crerneHn KHMHEMaTHYECKON HEOMPEAETMMOCTH. BriOop
17 | MeTOATEPEMEIEHUI B | o oproii creTeMBr MeToa TepeMertenHii. COCTABICHHE H pelieHne
KaHOHHYECKOH POPME |1 aponpueckoro ypaBHeHus1. [locTpoeHue smopbl MOMEHTOB B 33/ IaHHOU
cucreme. [TocTpoenue >1op MONEPEeUHbIX U MPOJIOTHHBIX CHUII.
Crarudeckasi mpoBepKa pacyera.
PacdeTsl IIIocKuX paMm METOAOM MEPEMENIECHHI Ha CUIIOBYIO Harpy3Ky.
Pacuer paM MeToI0M Pacuer OIHWH U ABaXXJ1bl KWHEMATUYCCKU HeOHpeJIeJ’IHMOﬁ paMbl METOJIOM
18 nepeMeIeHnii Ha nepemernieHnii. Beibop ocHoBHOM crucTteMbl. COCTaBICHUE CUCTEMBI
JIeHCTBHE CHIIOBOM KaHOHMYECKHNX ypaBHeHUH. Onpenenenre KodGPuImeHToB 1 CBOOOTHBIX
Harpy3KH yieHoB. [loctpoenue smrop ycrinii B 3aaaHHou cucrteme. [Iposepku
pemenus. [Ipumepsl pacuera pam METOIOM TIEPEMEIICHHIA.
Pacuer niockux pamM METOAOM MEepeMEEHN Ha U3MEHEHUE TEMIIEPATypPhI
Pacuer pam METONOM |y gcanky omop
TICpeMCIICHNH Ha [Ipumep pacuera OJIMH pa3 KHHEMATUYECKHA HEONPEIETUMOMN paMbl
19 TEMIICpaTypHOC METOJ/IOM TIepeMeNIeHrn Ha U3MEeHEeHHe Temneparypsl. [Ipumep pacuera
BO3HeHCT§H§pH OCaAKY | omuH pa3 KWHEMATHYECKH HEOTPEICINMO PaMbl METOIOM ITepeMeIeHH il
0|

Ha 0CaJIKy OTIOPBI.




Pacuert

Pacder npocTpaHCTBEHHOW paMbl METOJIOM TTEPEMEIICHU I
[TocTpoeHue >miop U3rubaroMX MOMEHTOB, MOMEPEYHBIX U MPOI0JIbHBIX

20 | mpOCTPAHCTBEHHBIX PAM | cpi b KypeMATHUECKH HEOMPEETHMBIX TPOCTPAHCTBEHHBIX PAMAX
MCTOAOM NMEPEMCILCHIHN | \ 1010 /10M HTEpEMEILCHHIL.
[IpuMepBI COCTAaBIICHHS MATPUYHBIX yPABHEHHMI METO/1a TIepeMELIeHUIH
IS IIOCKHX PaM
CocTaBlIeHHE MAaTPHUIL )KECTKOCTH, BEKTOPA HArPy3KH, MATPHUIIbl HHIEKCOB
Il CUCTEMBI CTEPIKHEH IIOCKOM paMbl. PazMelenue JOKaIbHbIX MATPHI]
51 | MeTon nepevemenii B | KECTKOCTH H BEKTOPOB HATDY3KH OTACTBHbIX CTePKHEH B TI100aIbHbBIX
MaTpHuHOil popMe | MATPHIIE M BEKTOPE HArPy3KH. YUeT y3J10BOM HArpy3KH M OTIOPHBIX CBs3e
B CTEpKHEBOM cucteme. OnpeeseHre y3JI0BbIX NEPEMEIICHUN U YCUITUH
B cucrteme. [IpuMepsl COCTaBICHHS MATPUYHBIX YPABHEHUI M CHCTEMBI
paspelnarmux ypaBHEHHUI UIS INIOCKON PaMBbl C UCIIOIb30BaHUEM
Martkana.
PacueT cTep:KHEBBIX CHCTEM METOJOM KOHEUHbIX 2J1EMEHTOB
CrepiKHeBbIe KOHEUHbIE dIEMEHTHI (PepMbI U TIJI0CKOH pambl. DopMyina
I MATPUIIBI )KECTKOCTH CTEPKHEBOTO HJIEMEHTA MIIOCKO paMbl,
Ochosel pacieta BBIYUCIIEHHE KOO()(QUIIMEHTOB MATPHIIBI KECTKOCTH. DopMUpoBaHHe
99 | CTCPKHEBBIX CHCTCM | 1no6anpHOlM MATPHIIEI JKECTKOCTH M BEKTOPA HATPY3KH JUIS CTEPIKHEBOM
MCTOZIOM KOHCHHBIX | cpyerempr. MaTtpuiia IpeoOpa3oBaHus KOOPIMHAT. YUeT 3a1aHHBIX
S7ICMEHTOB IPaHUYHBIX yCI0BUH. ONpe/ieeHre BHYTPEHHUX YCUIINi B CTEPKHEBBIX
sneMeHTax. I1opsiok pacueTa CTEpsKHEBOM CUCTEMBI METOJIOM KOHEUHBIX
3JIEMEHTOB.
Pacyer cTaTUYECKH HEONPEAEIUMBIX PAM CMELIAHHBIM METOIOM.
CMmernanusiii Meron | OTIPEIEICHHE YMCIIa HEM3BECTHBIX M BHIOOP OCHOBHOM CHCTEMBI
23 | pacuera cratuueckn | CMemaHHOro MeTona. COCTaB/ICHIE KAHOHHUCCKUX YPABHCHHIA.
HEONEEUMBIX paM | BhIUHCIICHHE KO3(bHIIEHTOB i CBOOOHBIX 4neHOB. ITocTpoeHue
PE3yAbTUPYIOIMX 30D BHYTPEHHHUX YCHIIMIA.
Pacuyer cHCTeM ¢ OJIHOI CTENEHbI0 CBOOOIBI Ha CBOOOIHBIE 1
BBIHYK/JIEHHBIE KOJIeOaHuUs
OcHOBHBIE MOHATHA U | Opypenenenne KpyroBoii 4aCTOTH! CBOGOIHBIX KOMEOAHHMI CHCTEMBI ¢
ONMPEACTCHIA MHAMUKH | o 10 cTenenbio cBo60bl. OnpejieieHne CTeNeH: CBOOOIbI TOUEUHBIX
COOPYKCHHUH. macc. Onpezenenue noAaTIMBOCTH PaCUETHOM CXeMbI. Beruucienue
26 Crobonubie 1 KPYTOBOM 4acTOTHI, IEPUO/IA KOJIEOAHHH, YaCTOThI KOJIeOaHHUA.
BBIHYKJICHHBIC BEIHYKI€HHBIE KOJIEOAHUS CUCTEM C OJHOM CTENEHBIO CBOOOIBL.
Kone6a£mﬂ CHCTEM € | TTocTpoeHue AMHAMUYECKOH SIIOPhI U3THOAIOMINX MOMEHTOB OT
OZHOU CTCTICHBIO BHOPAIIMOHHOM HATPY3KHU B CHCTEME C OJIHOM CTENEHBIO CBOOOIBL.
CcBOOOJIBI Hcnonp30Banue  AUHAMUYECKOTO KO (HUIMEHTa M KAHOHUYECKOTO
yPaBHEHHUS JUISl AMILIUTY bl HHEPLIUOHHOM CHUJIBL.
PacueT cucTeM ¢ HECKOILKUMH CTENEHIMH CBOOOIBI HA CBOOOIHbIE U
BBIHYX/ICHHbIE KOJIeOaHus
Onpenenenne 4acToT U PopM CBOOOTHBIX KOJIEOAaHUN CUCTEMBI C IBYMS
CBOGOHBIE 1 cTeneHsaMu cBo6obl. OnpeieNieHne CTeneHH CBOOOIBI COCPETOTOUEHHBIX
BLIHYK/ICHHBIE macc. CocTaBlIeHHe OnpeieNInTeNs YacToT. Brluncienne yacToT 1
27 KoJeOaHus cucTeM ¢ | IEPUOJIOB cBOOOIHBIX KoneOaHuil. [locTpoeHue riaBHbIX Gpopm
HECKOJTbKIMH kosieOaHui. JluHaMuueckuil pacuer IIOCKOM paMbl Ha BUOPALIMOHHYIO
cTemensMu cBoGoas | HArPY3Ky. COCTaBICHHE M PELICHHe KAHOHNYECKIX YPABHEHHIA JUIs
AMILTUTY/] MHEPIUOHHBIX CHJT IIPH JIEHCTBIM BUOPAIMOHHOMN HATPY3KH.
[TocTpoeHne AMHAMHYECKOH MMIOPHI U3TUOAIOLIINX MOMEHTOB U ()OPMBI
BBIHY’KJIEHHBIX KOJIEOaHUIA.
TouG Ornpezenenne 4acToT CBOOOAHBIX KOJIEOaHU CHMMETPUYHBIX CUCTEM
PHOJIDREHHBIC METOA | b oskerme komebammii CUMMETPUYHOM CUCTEMBI HA CHMMETPUYHYIO U
28 PCILICHITT 38121 KOCOCHUMMETPHUHYIO (opMbl. OripesiesieHre 4acToT CBOOOIHBIX
pUYHY Y pen )i\

JUHAMUKU. Mepbl
3aIUTEL OT

KOJIeOaHU CUMMETPUYHOMN TIJIOCKOW paMBbl.




IUHAMHAYECKHAX
BO3ICUCTBUHI

OCHOBHBIE TOJIOKEHUS

OcnoBHble OHATH. CTaTHUECKUi crtoco0 pacyera Ha yCTOWYNBOCTb.
Onpenenenne KpUTHUIECKON CHIIBI HA OCHOBE CTaTUUECKOI0 KPUTEPUS.

29 yCTOHqHBOCTUH Pemenue 3agau onpeneneHust KpUTUUECKON CUIIBI 1L CUCTEM C OJTHOM
COOpYHCHUH CTETIEHBIO CBOOOIBL.
Y CTOMYHUBOCTH HEHTPATIbHO-CKATHIX MTPSIMOJIUHEUHBIX CTEPKHEH.
. Br160op ocHOBHOM crcTeMbl. OTHOCUTENBHBIC JKECTKOCTH U KPUTHUYECKHE
YCTOHIMBOCTD MapaMeTpbl ISl CKATBIX CTOeK. COCTaBIE€HUE YPABHEHHUS YCTOMUYHUBOCTH.
30 | UCHTPAIPHO-CKATBIX | Oppenenenne peakuuii B CBA3AX OCHOBHOI cHCTeMEI. Pemenue
TIPAMOJIMHCHHBIX ypaBHEHHUs YCTOWUMBOCTH CIIOCOO0M 1101060pa KopHs. Mcnonbs3oBanue
CTCPIKHCH MporpaMMBbl JIJIsl pacueTa paM Ha yCTOWYMBOCTh. Beiuncienue
KPUTUYECKHUX CUJI M PACUETHBIX JUIMH CXKAThIX CTEPKHEH.
JluHaMHUYECKHH 1 Pacuer miockux paMm Ha yCTOMYMBOCTh METOJIOM IEPEMELIEHUM.
31 SHEPreTUYECKUI Pemrenue 3a1au o onpeaesieHnIo KpUTUYECKUX CHIT JIJISL OTJIETTBbHBIX
METOJBI PacyeTa Ha | CTEPKHEH M MPOCTEHIIMX PaM SHEPreTUYECKUM METOI0M
YCTOWYUBOCTh
O6mue nonoxenus. | PellleHne 3a1a4 u3ru6a npsMOyroNbHBIX IIaCTHH
32 Pazpemaronye DneMeHTapHbIe Ciiy4yau u3ruda miactul. Pemenue npsmoii u oOpaTHoi
ypaBHEHHs U3ruba 3ajauyn u3ruda miactud. O pacyeTe OPTOTPOIHBIX IJIACTHH M IUIACTHUH Ha
TOHKUX TUIaCTUH YIpYroM OCHOBaHHH
Pemenue 3amau n3rnba macTuH npuOIMKEHHBIMUA METOaMHU
Pacuer niacTH METOIOM KOHEUYHBIX pa3HOCTEN. KOHEYHO-pa3HOCTHBIN
[TocTaHOBKY U MeToabl | OnepaTop auddepeHnanbHOro ypaBHEHUs U3ruba. Y4eT rpaHuYHBIX
33 | pemrenus 3agau m3rn6a |YCAOBHI. BeruncieHne BHYTPCHHHUX YCHIIUN U HanpspKeHni. Merox
LIACTHH byo6noBa — I'aiepkrnaa. OCHOBHEBIE MTOJIOKEHHSI METO/1a. ba3ucHbIe
¢bynkuuu. BapuannonHo-pa3HOCTHBIN MeTOA. Pa3HOCTHBIN onepaTop
BApUALIMOHHOTO ypaBHeHUs. Merton Purna — TumomeHko.
Pacdet macTuH METOJIOM KOHEYHBIX DJIEMEHTOB
34 Pacyer MIMT METOAOM | pacyer ryprar METO/I0M KOHEUYHBIX 3JIEMEHTOB C IIOMOUIBIO MPOTPAMMHO-
KOHCHHBIX S/ICMCHTOB | by 1ypcuTebHBIX CPEICTB
Pacuer ToHkux nosnorux | [IpuOImKeHHOE perienne 3aaa4 TeOpuu 000I09eK
060os10uek. O6IIHIe Pacuer o6onouek ¢ ncronaszoBanrem [IBK "SCAD" niam "LIRA".
36 | cBemenus o uncnennnix |PacuerHas cxema 000104YKHU. 3a1aHHE CUCTEMBI KOOPAMHAT, yPABHEHUS
METOJIaX pacyera MOBEPXHOCTH 000JIOUKH, TPaHUYHBIX yClIOBUi. Harpyska u npoBeieHue
00osouek pacdera.
[IpuMeHeHne MeTo1a KOHEYHBIX DJIEMEHTOB K pacyeTy 000JI0UeK.
HpI/IMeHeHI/IC METOoHa HpOB@I[CHI/Ie pacucra o6omouku B IIBK "SCAD Office" nnn "HI/Ipa-
37 | KOHEUYHBIX PJIEMEHTOB K CAIIP". Co3nanue IMOBEPXHOCTH 000JI0YKH, re’Hepanysa KOHCYHO-

pacueTy 0000ueK

AJIEMEHTHOM ceTKkH. 3a/laHue TPaHUYHBIX YCIOBHM, Harpy3Ka.
IIpoBenenue pacyera. M3ydeHne TeOpeTHUECKOro MaTeprania 1o TeMe.

5.3. JJaboparopHbie pabOThI

HaumenoBanue pasaciia

pJ:;_’H U TeMBI JJA0OPATOPHBIX HaumeHnoBanwe u cosiep:kanue 1a00paTOpHBIX padoT
pabot
Omnpenenenne Omnpenenenue nepeMenieHnid B MapHUPHO-CTEPKHEBOU CUCTEME
HepeMemeHHﬁ B OIIBITHBIM ITYTEM U aHAJIUTUYCCKU
g | [APHHPHO-KOHCOMBHBIX Onpenenenne nepeMenieHnil B IIapHUPHO-CTEP)KHEBOW CUCTEME
6a_]'[KaX U IIJIOCKUX OIIBITHBIM ITYTEM. CpaBHeHI/Ie IMOJIYYCHHBIX PE3YJIbTAaTOB C aHAIUTUUCCKHUM
pamax OT CHUJIOBOM PEIICHUEM.
Harpy3ku
29 OCHOBEI pacuera Pacuet miockoit paMbl METOAOM KOHCYHBIX 3JIEMCHTOB C ITIOMOIIIBIO

CTCPIKHECBBIX CUCTEM

IMpOrpaMMHO-BBIYUCIUTCIIBHBIX CPEACTB




METOJOM KOHCYHBIX
9JICMCHTOB

BBon pacueTHOI cXeMbl U UCXOJHBIX TaHHBIX JJISl BBIMIOJIHEHUS pacueTa
IJIOCKOM paMbl METOI0M KOHEUHBIX JIEMEHTOB C ITOMOIIBIO
BBIYMCIIUTENIBHON porpaMMsbl. [IpoBenenune pacuera u aHanus3
MOJIyYE€HHBIX PE3yJIbTaTOB.

5.4. CamocrosTenbHas paboTa 00yJaronXCs

No | HaumeHnoBaHue pasaena o
ConeprxaHue caMOCTOSTEIILHOW PabOThI
pa3n| JAUCUMIUIMHBI U TEMBI
3anava 1.1. Onpenenenre BHyTPEHHUX YCUINH B IIAPHUPHO-KOHCOIBHON
Oanke
Kunematnueckuil aHanus3 3aJJaHHOM CUCTEMBI U TIOCTPOCHUE MTOATAXKHOMN
MHOTOIpPOIETHBIE CXEMBI MaPHUPHO-KOHCOJIbHOM Oanku. OnpesesieHne peakiiy B CBS35X OT
2 | mapHEPHO-KOHCOIBbHBIC |331aHHON HATPY3KU M MPOBEPKA IPABUIBHOCTH OLPE/CICHHS OOPHBIX
GaKH peaKuuii o YCIOBUIO PABHOBECHS BCEM pacueTHOM cxeMbl. [loctpoenue
SMIOPHI MOMEPEUHBIX CHIT U M3rubarmux MmoMeHToB. [IpoBepka
MPaBUJILHOCTH MOCTPOEHUS 3MIOP BHYTPEHHUX ycuinid. 3yuenue
TEOPETUYECKOr0 MaTepuala 1o Teme.
3amaua 1.2. Onpeznenenne BHYTPEHHUX YCUITUNA B MHOT'OJIUCKOBOM pame
MHOIOIUCKOBEIE Kunematnyeckuii ananus 3a1aHHON cXeMbl paMbl. Onpe/iesieHue peakiun
pacueTHHIE CXEMBI. B OINOPHBIX CBA3SAX OT JACHCTBHS 3aIaHHON HAarpy3ku. PacKpbITh
3 | TpexmapHupHbie pambl | 3@8MKHYTBIH KOHTYP. [I0CTpOHTE 3MIOpEI H3rHOAOIIX MOMCHTOB,
¥ apku. Pamsl ¢ MONEPEYHBIX U MPOAOILHBIX cUl. [IpoBepka MpaBUIILHOCTH TOCTPOEHUS
3aMKHYTBIM KOHTYpOM | OIEOp BHYTPEHHUX YCHIIHIL 110 yCIIOBUSIM PABHOBECHSL Y3/IOB PaMBL.
N3ydenune TeopeTHyecKoro Marepuana o TeMe.
3amaua 1.3. OnpeneneHne yCWINK B CTEPKHAX 0aIOUHON (pepMBbI
AHanmm3 TeOMeTpHUECKON HEM3MEHIEMOCTH 33aHHOM CXEMBI (DePMBI.
CTaTuyecku OrnpezienieHne OMOPHBIX PEAKIINHU M YCUIIUHN B CTEPIKHSIX 3aIaHHBIX
4 | ompenenuMble mIOCKKe |HAHEICH,0T ACHCTBHS BEPTUKAIBHON Harpysku. [IpoBepka npaBuibHOCTH
dbepmbI OTpe/IelICHUs] YCUIIUN 110 YCTIOBUSM PAaBHOBECHSI BRIPE3aHHOTO Yy3J1a JTM00
OTCEYeHHOM YacTu ¢epmbl. M3yueHnne TeopeTuueckoro marepuaia mno
TEME.
JIMHUY BIUSHUAS 3anava 1.4. Pacuer mapHUpHO-KOHCOJIBHON OallKi Ha TTOJIBUXKHYIO
peakiuii 1 BHyTpeHHux |Harpysky
5 YCHJIUI B IPOCTHIX U [TocTpoeHune nMrHUN BIUAHUA OAHOU U3 ONOPHBIX PEAKIMI U BHYTPEHHUX
MHOTOIPOJIETHEIX YCWINH B 33JJaHHOM CEY€HHH MHOTONPOJIETHON MAPHUPHO-KOHCOJIbHOU
GaIKax Oanku. M3ydeHne TeOpeTHUeCKOro MaTepuaa mo TeMe.
3anaya 1.4. Pacuer mapHUpHO-KOHCOJIBHOW Oallki Ha TOJIBUXKHYIO
HarpysKky
Onpenenenne peakmuii | HaX0xAeHHE [0 IMHUSM BIMSHAS BETUYHH PEAKIUU H BHYTPCHHHUX
6 ¥l BHYTPEHHUX YCHINH | YCUINH OT 3a/IaHHOI HEMIOABI)KHON HArPY3KH, @ TAKIKE MAKCUMAIIbHBIX U
MO JIMHUSIM BIUSIHUS | MUHMMAJIbHBIX 3HAYEHUHN peaKMU U BHYTPEHHUX YCWJIMH OT 3a/laHHON
MOJIBMKHOM HAarpy3KH (CUCTEMBI CBS3aHHBIX TPY30B). M3yueHue
TEOPETUYECKOTO MaTepuaa o TeMe.
JIMHMM BIUSHHS YCHIIUI [TocTpoeHnue nuHUI BIUSHUS B TUIOCKUX (hepMax
7 B apKax, pamax M [TocTpoeHnue nuHU BIUSHUS PEAKINN M YCUITUH B TJIOCKUX (epmax.
MPOCTHIX Q)epMaX I/I3yquI/Ie TECOPETUYCCKOTO MaT€pHrajia 1o TeMe.
AHaTUTHYECKOE OMpe/IeTICHUE TIEPEMEIICHUI B IIAPHUPHO-CTEPKHEBOH
OCHOBHBIE TIPUHIIHUIIBI | cpcreme
g | TCOPEMBI CTPOUTEIBHON | Oypenenenne mepeMeleHuil B MapHUPHO-CTEPIKHEBBIX CHCTEMAX TIPHU
MEXaHUKU. DOPMYIA | oiiorpyy cimoBoii Harpysku 1o Gopmyie Makcpernma-Mopa. V3ydente
Maxcsemna-Mopa |16 nerpyeckoro Marepuana o Teme.
9 Onpenenenne 3anaua 1.5. Onpenenenue nepeMenieHuii B MHOIOJJUCKOBOW pame

IepeMEIICHUN B

Omnpenenenne ropu30HTAIBHBIX U BEPTUKAJIBHBIX IIEpEMEILICHNN




IIAPHUPHO-KOHCOJIBHBIX
0ayKax M MIOCKUX
pamax OT CUJIOBOU

OCHOBHBIX y3JI0B PACYETHOM CXE€MbI MHOT'OJIMCKOBOM paMbl, pACCUUTAHHOMN
Ha 33JIaHHYIO Harpy3Ky B 3amgade 1.2. [loctpoenue nedopMupoBaHHO
cxeMbl paMbl. M3ydyeHne TeopeTHueckoro MaTepuana mno Teme.

HaATrpy3Ku
Ornpenenenue Ornpezernenne nepeMenieHnid OT TEMIEPATypPHOro BO3ACHCTBUS U OT
IIEPEMELICHUH OT OCaJIK OIop
10 TEMIIEPATYPHOIO Ornpezenienne nepeMenieHnid OT TEIIOBOTO BO3IEUCTBHS U OCAIKH OIOP.
BO3JICHCTBUS U OT N3yuenue TeopeTuyeckoro Marepuaia 1mno TeMe.
0CaJIKu OTop
CTaTuyecku OcHOBHas cUCTeMa U KAHOHUYECKUE YPABHEHHS METOJ1a CUJI
13 HeoIpe/eIMbIe OrpezesieHne CTENIEHU CTaTUYECKON HeonpenenéHHOCTH. Bribop
CHCTEMBI, X CBOWCTBA U | OCHOBHOM CUCTEMBI M COCTABJICHUE KAHOHUYECKUX YPABHEHHMI METO/IA
0COOEHHOCTHU cul. M3ydeHne TeopeTHueckoro MmaTepuaia mno Teme.
3agayva 2.1. Pacuer miockoil CTaTUYECKU HEONPEACIMMON paMbl METOAOM
PacueT craTHYecKu cuil. 3agada 2.2. OnpeneneHue nepeMenieHuii B CTaTUYeCKU
HEOIpeIeIMMBIX paM | HEOIPEICINMON pame
14 METOIOM CHJI Ha [TocTpoenue 3mop U3rudarIKUX MOMEHTOB, MOMEPEYHBIX U MPOOJIbHBIX
NefCTBHE CHIIOBOM CHWJI B CTATUYECKH HEOMPEIAeIMMOI paMe OT 3aJJaHHON CHUIIOBOI Harpy3KH.
HArpy3KH OrnpezenieHns IEpeMeeHU B CTATUYECKH HEOIIPEACIMMON pame.
H3ydeHne TeopeTHuecKoro MaTepuana mno Teme.
3anauva 2.3. Pacuer cTaTMUECKU HEONPEAECTMMON paMbl METOJIOM CUJI Ha
Pacuer pam meTonom 0CIIKY OTIOp
15 | CHIHA TEMICPATYPHOC |[Tocrpoenne Imiop H3rnbarOIMX MOMEHTOB, IIOIIEPEUYHbIX U TIPOIOIBHBIX
BOS/CHCTBHUC U OCALIKY | cypyp g craTHuecky HEONPEIETHMOil paMe OT 0CaJKH onopsl. M3ydenue
onop TEOPETHUECKOr0 MaTepuasa mo TeMe.
Pacuer cratudecku HeonpeaeIMMbIX (hepM U MPOCTPAHCTBEHHBIX paM
Pacuer cratnuecku METOJ0M CHUIL.
16 |HeonpenemmbIx dbepm n OmnpeneneHne CTENCHN CTATUYECKON HEOPEAeTMMOCTH (hepM H
NPOCTPAHCTBEHHBIX paM | IPOCTPAHCTBEHHBIX PaM. Br1600p 0CHOBHO# CHCTEMBI U COCTABICHUE
METOIOM CHJI KaHOHMYECKHNX ypaBHeHUH. OCOOEHHOCTH pacueTa MPOCTPAHCTBEHHBIX
paMm MetoaoM cuil. M3ydeHue TeopeTHyecKoro Matepuasa mo TeMe.
3amaua 3.1. PacueT miiockoi paMbl METOJIOM MEPEMEIICHU B
Pacuer pam meTonom KaHOHHYECKOH (popme
18 HepeMeH_[eHI/Iﬁ Ha HOCTpOGHI/Ie SIIIOP M3TH0AFOITIX MOMCHTOB, NOIICPCYHBIX WU IMMTPOAOJIBbHBIX
NEeNCTBUE CHIIOBON CUJI B KHHEMATHUYCCKHU HEOMMPEACITIUMOU paM€, UCITOJIB3Yyd METO/]
Harpy3KH nepeMenIeHni B KaHOHUYECKOH (hopme. M3ydeHne TeopeTHIecKoro
MaTepuaa 1o Teme.
[TocTpoeHue s1mop BHYTPEHHUX YCHIIMI B paMax Ha TEMIIEpaTypHOE
Pacuer pam METOAOM | go3ieficTBIIE M OCAIKY OTIOP
TICpEMCIICHIH Ha [TocTpoeHue >miop U3rHOAIOIIIX MOMEHTOB, MOMIEPEYHBIX U MPOJIOJIbHBIX
19 TEMIICpaTypHOC CUJI B KHHEMAaTHUYECKU HEONPEIEIMMBIX paMax METOJI0OM MEePEMEILICHU Ha
BOSACUCTBUC N OCANKY | 3y enenne TeMIepaTyphl M Ha OCajKy Omop. M3ydeHne TeopeTHIeckoro
omop Marepuana o TeMe.
Pacuer mpocTpaHCTBEHHBIX paM METOJOM MEepEeMEIICHUN
Pacuer [TocTpoeHue >miop U3rHOAIOIINX MOMEHTOB, TIOMIEPEYHBIX U MPOJI0JIBHBIX
20 | MpOCTPaHCTBEHHBIX paM | ey B MPOCTPAHCTBEHHOW pame METOJI0M nepemenienuii. Mzyuenue
METOAOM MCPEMCIICHIH TEOPETHUUECKOT0 MaTepuasa mo Teme.
3anmada 3.2. PacyeT mIoCKoW paMbl METOZIOM IEPEMEIIEHNH B MATPUYHOMN
dbopme
. | Omnpenenenne yrnoBeIX U TUHEHHBIX TTEPEMENICHUN y3JI0B, a TAKXKE
21 Meton nepemetlenni B BHYTPEHHUX YCUJIMI B CTEP)KHSAX 3aIaHHOW CXEMBI PaMBbl. C TIOMOIIBIO

MaTpu4IHOU Popme

MaTpU4YHOrO0 METOJa IEpeMeIleHH. PacueT pampl BBITOIHUTH MaTPUYHBIM
METOJIOM TepeMellleHHi B BeIUUCTUTENbHOU cpene Mathcad. TTony4yennbie
pE3yJIbTaThl CPABHUTH C PE3YJIbTATAMH PacueTa PaMbl




METOJ/IOM TIepeMeleHui B KaHoHn4Yeckor popme (3amaua 3.1). Mcronb3ys
HaiiICHHbIE 3HAYCHUS] BHYTPEHHUX YCUJIUIA U Y3JIOBBIX MTEPEMEIICHUN,
MOCTPOUTD SMIOPHI YCUIIUH U 1eOPMUPOBAHHYIO CXeMY paMbl. M3yueHue
TEOPETUUYECKOr0 MaTepuana 1o Teme.

OCHOBBI pacuera
CTEP)KHEBBIX CUCTEM

3agayva 3.3. Pacuer miIocKoil paMbl METOJIOM KOHEUHBIX 3JIEMEHTOB
3aaHre pacyeTHOW CXEMBI M TIPOBEICHHUE pacueTa IIOCKON paMbl
METOAO0M KOHEYHBIX JIEMEHTOB C ITOMOILBIO BEIYHCIMTEILHON

MporpamMMbl. AHAJIM3 MOJTYYEHHBIX PE3yIbTaTOB M CPABHEHHE HX C

22 pe3yJbTaTaMH pacueTa JaHHOW paMbl METOJIOM NIEPEMEIICHHI B
MCTOAOM KOHCHHBIX | wagonnueckoii Gopme (3amada 3.1) u B MaTpuuHOii hopme (3a1aua 3.2).
SJICMCHTOB BbIBOJ 1 Ipe/icTaBICHUE PE3YNIbTATOB pacyeTa paMbl B TpapUUECKOM BHIE
(3MrOpBI yCHIUH, e OPMHUPOBAHHON CXeMbI). M3ydeHne TeopeTHIECKOro
Marepuaa 1o Teme.
[IpuMeHeHne CMEIaHHOTO METO/Ia K PacyeTy IUIOCKHUX H
POCTPAHCTBEHHBIX PaM.
. AHanu3 cTeneHeil CTaTH4eCKOM U KHHEMaTUYeCKON HEONPEIEeTUMMOCTH
CMeLaHHbIH METON | cperenpr B IEJIOM U ee yacTell. BeiOop pamnnoHaabHOro MEeTo/1a pacyera.
23 pacdeTa CTaTHHeCkl | Ocyoppas cuctemMa cMelanHOro Merona. CocTaBleHne KaHOHUYECKHX
HCONPCACIUMBIX PAM |y appennit. Beruncienue ko3¢ GUIHEHTOB U CBOOOIHBIX UIEHOB.
[TocTpoeHue pe3ynbTUPYIOIICH TFOPbI MOMEHTOB. M3yucHue
TEOPETUYECKOTO MaTepHaa 1o TeMe.
CB00OOIHBIC U BBIHYK/ICHHBIC KOJICOAHHUSI CHCTEM C OJTHOU CTETICHBIO
OCHOBHbBIC TIOHSTHS U
¢BOOOBI
OMPEACICHUA AMHAMUKH | (04 opHple IOHATHS AMHAMEKH COOPYsKeHHi. CBOGOIHBIC 1
COOPYHCHHH. BBIHY)K/ICHHBIC KOJICOAHHSI CUCTEM C OJIHOM CTENeHb0 cBOOO b M3yucHue
26 Coboznrie 1 TEOPETUYECKOTO MaTepuaia mo Teme. Pelienue 3a1au pacyera CHCTEM C
BBIHYHICHHDIC OJTHOM CTETEHBIO CBOOO bl HA CBOOOIHBIC Y BHIHYKICHHBIC KOJICOAHUSI.
KOJICOAHUSI CHCTEM C
OJTHOH CTEINEHBIO
CBOOO/IBI
3anava 4.1. JluHaMuyeckuil pacyeT MIocKol pambl Ha BUOPAITMOHHYIO
Harpy3Ky
Omnpenenenue 4yucia cTerneHel cBo00Abl COCPETOTOUEHHBIX Mace
3aJJaHHOM
pacueTHoi cxembl. Onpenenenne Ko3PGUIIUEHTOB U COCTaBICHHE
Crobonubie 1 yPaBHEHHUS YaCTOT B YMCIEHHOM BHjie. OnpeeneHre KOPHEH 4aCcTOTHOTO
BBIHYXACHHBIC yPaBHEHHUS ¥ TIPOBEPKA MPABUIBHOCTH €ro pemnenus. OnpeneneHue
27 KOJICOAHHs CHCTEM C | yacror it IIEPUOI0B CBOOOMHBIX Konebanuii. CocTaBlIeHHe B OOIIEM BHIE
HECKOILKMMU CHCTEMBI KAHOHUYECKHUX YPABHEHMH JUIS ONPEIETIEHUS aMILTHTYIHBIX
CTENEHAMH CBOOOMB | 3yauenyii HHEpLMOHHEIX CHJT IPUMEHHTENBHO K 33aHHOH PacueTHOl
cxeme. Onpeenenre rIaBHbIX KOG (GUIIMEHTOB U CBOOOHBIX YJICHBI
CUCTEMbl KAHOHMYECKUX YpaBHEHUH. 3 perieHus CHCTEMBbI ONPEAeTUTh
AMIUTUTY/IHBIC 3HAYCHUS HHEPITUOHHBIX CHJI. [10CTPOUTh TUHAMUYECKYIO
AMIOPY U3TUOAIOIINX MOMEHTOB.
HpI/I6HI/I)KCHHBIC METO/IbI Hcnons3oBanue CUMMCTpPHUH B 3aJa4ax JUHAMUKH. HpI/I6J'II/I)KeHHI)Ie
pelenys 3anau CIOCOOBI OTIPEICIICHHS YaCTOT CBOOOHBIX KOJICOaHM
8 JUHAMUKHU. Mep},] Hcnons3oBanue CUMMCTPUHU paC‘IeTHOfI CXEMBI B 3aJa4ax JUHAMUKU.
3aIHATHI OT [TpubmxeHHbIe CTTOCOOBI OMIPEACIICHHS YaCTOT CBOOOIHBIX KOJIEOaHHIA.
JIMHAMAYIECKHX Bpennoe Bo3zaeiicTBre BUOpAIIMK U MEPHI TI0 €70 CHUKEHUIO.
BO3JICHCTBHIA M3y4eHne TeopeTHIecKoro MaTepuraia o reme. Pemenue 3amay.
OcHoBHble oHATHA. CTaTHYECKHI cTOCO0 pacyeTa Ha yCTOMYHUBOCTb.
OCHOBHHVG MONOKCHUA | CraTpyecknii cioco6 pacyera Ha yCTOHYMBOCTS.
29 yCTOMHBOCTH H3ydeHue TeopeTHuecKkoro Mmatepuana mno reme. Onpenenenue
COOPYKEHHIA

KPUTHYECKON CHJIBI JJISI CUCTEM C OJTHOM CTETICHBIO CBOOO/IBI.




Pacder Ha Y CTONYMBOCTD LIEHTPATBHO-CKATHIX MPSIMOJIMHEHHBIX
CTEpKHEH.
Br160p ocHOBHOM cucTeMbl MeToAa nepeMenieHnii. CocTaBlieHHE

V CTOMYUBOCTD ypaBHEHHUsI YCTOWYHUBOCTH B 0011eM Bue. [locTpoeHne B OCHOBHOM
30 EHTPATBHO-CHKATBIX | CHCTEME JIOPBI M3rHOAIOIIIX MOMCHTOB OT €JHHUYHBIX CMELICHUH 110
TIPSIMOJTHHEHHBIX HaIlpaBJIEHUSM BBEJACHHBIX JOMOJIHUTENBHBIX CBA3eH. OnpeneneHue
CTepIKHel peaklMii B JOMOJIHUTENBHBIX CBA3SIX OT 33JaHHBIX €AMHUYHBIX CMEIICHUI
U pelIeHNe YpaBHEHUS YCTOMYUBOCTH ITyTeM 0100pa HAMMEHbIIETO
KPUTHYECKOro rnapamerpa. OnpeneneHue KpUTUYECKUX CUJ1 U paCUETHBIE
JUTMHBI JIJIS1 BCEX CHKATBIX CTOEK PACYETHOM CXEMBbI
JIMHAMHYECKUH 1 PacueT minockux paM Ha yCTOMYMBOCTh METOJIOM IIEPEMEIICHUII.
31 SHEpreTHYeCcKuit N3yuenue Teopernyeckoro Marepuaia no reMe. Onpeaenenue
METOJIBl pacyeTa Ha | KPUTHYECKUX CHII ISl CTEPIKHEH U MPOCTBIX PaM SHEPreTHICCKHM
YCTOHYUBOCTh METOIOM.
O6mue nonoxxenus. | OcCHOBHBIE ypaBHEHHUS U3rM0a TOHKUX IJIACTUH
32 Paspemaroniye JuddepennmansHoe ypaBHeHNE U3rM0a MIACTUHBL. 3a/laHue TPAaHUYIHBIX
ypaBHEHHUS U3ruda yci0BHi. M3ydeHne TeopeTu4ecKoro MaTepuaia 1o TeMe.
TOHKHX IJIACTUH
3anmauva 5.1. Pacuer uzru6aeMoil minThl YUCIEHHBIMA METOIaMU
MeTos! mpubIMKeHHOTO perieHus TuddepeHInaIbHOr0 YpaBHEHUS
TlocTaHOBKHM M METORB | yary6a Pacuer mumTht METO/IOM KOHEUYHBIX Pa3HOCTEN Ha PA3HbIX CETKaX.
33 | pemwenns 3ana4 n3rnba [Toctpoenue rpadKOB CXOUMOCTH PELICHUS A7 Mporuda u
T1acTHH U3rudarIKUX MOMEHTOB B IUTUTE. BapuanmoHHbie METOABI pelIeHHs 3a1a4
u3ru6a miaactul. MzydeHue TeopeTHuecKoro Marepuana rno TeMe.
3agaua 5.1. Pacuer n3rubaeMon IINTHI YUCIEHHBIMA METOTAMU
Pacuer miauThl METOOM KOHEUHBIX 3JIEMEHTOB Ha Pa3HbIX CETKaX.
[TocTpoenue rpagukoB CXOAUMOCTH PEIICHHS ISl Tporuda u
34 Pacaer it MeToz0M U3rudarIKUX MOMEHTOB B IuTe. CpaBHUTEIBHBINA aHAIIU3 PE3YNIbTATOB,
KOHCHHBIX SMCMCHTOB | 16 pyyennpix MKP 1 MKD. BBIBOIBI 10 IPUMEHEHHIO YHCIEHHBIX
METOJIOB JIJIsl pacyeTa u3rudaemMoi mintel. M3ydeHrne TeopeTH4eckoro
MaTtepuaa 1o Teme.
OO01mure moNoKeHus 0 pacueTe TOHKUX obonouek. Jlepopmanuu u ycunus
B TOHKHUX 000JI0YKaX
Obwue MONOKEHUA O | Ocyopupie noHATHS 1 onpexaeneHus odonouek. Knaccudpukanus
35 pacdere TOHKUX obonouek. Onucanue noBepxHocTH. KpuBosnHeliHas cucteMa KOopIuHaT.
obornouex Jedopmaruu u ycuinsa B TOHKUX 0001049Kkax. CBsI3b HAPSDKEHUH C
BHYTPEHHUMH yCHIHSIMH. YacTHBIE TEOPUHU pacyeTa TOHKUX 000JIOYEK.
Pacuer Torkux nonorux | Pacder o6omouek ¢ momorpio [IBK "SCAD" wiu "LIRA™
obonouek. O6mme [Tpumenenue [1BK mst pacuera obonouek. Pacuernas cxema 060104KH,
36 | cBeneHUs O YUCIICHHBIX |YPaBHEHHE MOBEPXHOCTH 00OOJIOUKH, TPAHUYHBIX ycioBuid. Harpyska u
METO/IaX pacuera MpOBeICHUE pacyeTa. M3ydueHne TeopeTHuecKoro MaTepraa 1o TemMe.
o0oJt04eK
3amaua 5.2. PacueT monoroi 000J0YKH METOAOM KOHEYHBIX DJIIEMEHTOB
Pacuer 060m0ukn MeToioM KoHEUHbIX eMeHToB B IIBK "SCAD Office"
IlpumeHeHHe METONA |y "JIupa-CAIIP" muist HECKOJIBKHX BapUaHTOB 3arpyxenus. s
37 | KOHEUYHBIX DJIEMEHTOB K

pacdery 0000ueK

HEBBITOJIHOTO 3arpyKEeHUS N300pa3UTh SMIOPHI MPOrHO0B, H3rHOAIOIIUX
MOMEHTOB U HOpMaJIbHbIX cHJl. BbIBO/IBI MO pacueTy oOonouku. M3yuenue
TEOPETUYECKOI0 MaTepHaa 1o TeMe.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpaMMoii TUCHUTUIHMHBI TPETYCMOTPEHO NMPOBEACHUE JIEKIIMOHHBIX 3aHATUN, HA KOTOPBIX JAeTCs
OCHOBHOI CHCTEMaTHU3WPOBAHHBIN MaTeprall, MPaKTHUECKUX U TaOOPATOPHBIX 3aHITUN, IPEIIONAralomux
3aKperieHre U3y4eHHOTro MaTepuania u (GOpMHUpPOBaHKE Y 00yYaIOIINXCs HEOOXOIUMBIX 3HAHUM, YMEHHH U
HaBbIKOB. Kpome Toro, BayKHEHUIITNM 3TarioM U3y4eHUs TUCHUIUIMHBI SBIISIETCS] CaMOCTOATEIbHas paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHM.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YEeHHE TEOPETUUECKUX BOIPOCOB 110 BCEM TeMaM JUCIUILINHBI,

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

- IOATOTOBKA K JIAOOPaTOPHBIM 3aHATHUSM;

- MOATOTOBKA K BBIMOJHEHUIO KOHTPOJIbHBIX 3a/1aHUM;

- IOATOTOBKA K BBIIOJIHEHUIO KOHTPOJIBHBIX paboT;

- IOATOTOBKA K TEKYIIeMY KOHTPOJIIO YCIIEBAEMOCTHU CTYJECHTOB;

- IOATOTOBKA K K IPOMEXKYTOUYHOM aTTECTAIUH.

3am0oroM YCHEIIHOTO OCBOEHUS AUCLHUILINHBI SBISETCS 00513aTENbHOE MOCEIICHUE JICKIMOHHBIX,
MPAKTUYECKUX U JIADOPATOPHBIX 3aHATHH, TaK KaK MPOMYCK OJHOTO (TeM 0oJiee HECKOIbKUX ) 3aHITHIMA
MOJKET OCJIOKHUTH OCBOEHHUE pa3JieNioB Kypca. Ha mpakTuueckux 3aHATUSX MaTepHal, H3JT0XKEHHBIA Ha
JCKIUAX. 3aKPETISETCS BBIMOJIHEHUEM KOHTPOJIBHBIX PadoT M0 TeMaM AUCHUILTUHBI coriacHo PIT/I.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HEOOXOUMO B MEPBYIO OUYEepPEIb 03HAKOMUTHCS
conepsxkanueM PITJI myist cryneHToB 0uHOM (hOpMBI 0O0yUYEHUS, a TAK)KE METOJUYECKUMH YKa3aHUSIMH 110
OpTraHHU3aIi CAMOCTOSATEIHHON PaOOTHI M MOATOTOBKH K MPAKTUYECKUM U J1a0OPaTOPHBIM 3aHITHSIM.

[Tpu mOATOTOBKE K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHATHAM U B paMKaX CaMOCTOSTEITbHON
paboTHI 110 U3YYEHUIO TUCHUIUIMHBI 00yJarOIIUMCS HE0OOX0JMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHH MaTEPHUAIl U JONOJIHUTH €TI0 C Y4ETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

- IPA CaMOCTOSITEIIBHOM H3y4YE€HUH TEOPETUYECKOU TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pexomenioBanHbie B PIIJ] nctounnky;

- BBIIIOJIHUTH IIPAKTUYECKHE 3a/1aHKS B PAMKAX U3y4aeMON TEMBI;

- IOATOTOBUTH OTUYETHI IO BBHIIIOJHEHHBIM J1a00paTOPHBIM paboTam;

- BBIIIOJIHUTH KOHTPOJIBHBIE 33JJaHUs B paMKaX N3y4aeMOM TEMBI;

- BBIIIOJIHUTH KOHTPOJIbHBIE Pab0Thl, IPEyCMOTPEHHbIE pabodeil MporpaMMoi AUCIUITINHBL;

- IOJATOTOBUTHCS K IPOMEKYTOYHOM aTTECTALMH.

BbInonHeHuo KOHTPOJIBHBIX (pacyeTHO-rpaduyeckux) paboT JOIKHO MPEAIECTBOBATh U3YyUEHUE
COOTBETCTBYIOLMX TEM TEOPETUYECKOI0 Kypca [0 MaTepuaaM JIeKLIUH, yueOHUKaM, 3JIEKTPOHHbBIM
pecypcam. [Ipexae yeM HaunHATH peleHne 3aJau, He0OOXO0AUMO BBIYEPTUTh B MaclITa0e 3a/JaHHYIO
pacyeTHYIO CXeMY M yKa3aTh Ha Hell Bce MCXOHbIE YUCIIOBbIE TaHHbIE. [IpHucTymas K pereHunio Kax1om
3aJa4u, HEOOXOJJMMO YSICHUTB ce0e UCXOIHbIE TaHHbIE, COJIEpKaHUEe KaXJI0T0 U3 ITyHKTOB 33/1aHUs U
OTIPENIENIUTh T€ METOBI CTPOUTENILHOW MEXaHUKH U CIIOCOOBI PELIeHHs, KOTOPbIE IUIAHUPYETCs IPUMEHHTb.
[Ipu mpoBeeHnu pacueToB HEOOXOAUMO CTPOTO MPUIAEPKHUBATHCSA MPUHATON CUCTEMbI €IUHHIL U3MEPEHUS
¢usnueckux BennuuH (CH) u cornacoBbiBaTh MeX1y cO00M pa3sMepHOCTH 3TUX BEITMYHH.

Bce pacuetHbie GOpPMYITBI TOJKHBI 3aITHCHIBATHCS B OOIIENPUHATHIX 0003HAUCHHSIX, PACUETHBIE
CXEMBI JIOJDKHBI BBITTOJTHATHCS aKKYPaTHO, C BKIIFOUEHHEM BCEX HEOOXOAUMBIX JIEMEHTOB M 0003HAUYCHU I
cornacHo crangaptam ECKJI.

Pemrenue 3a1a4 HE0OXOAMMO COTPOBOXKIATH KPATKUMH MOSICHEHUSIMH, BCEMH HE0OXOMMBIMA
pacueTaMy ¥ YETKUMH CXeMaMH C YKa3aHHEM B HEOOXOIUMBIX CIyJasx MacIITa0OB JJTMH U CHIL.

PacuetrHo-rpaduueckrie paboThl JOIKHBI ObITH OQOPMIIEHBl Ha CTaHJIAPTHBIX JUCTAX Oenoil Gymaru
dbopmara A4 (210x297) ¢ cobmonennem 'OCT. Ha tTutynbHOM JuCTe 00S3aTEHHO YKA3bIBAIOTCS HOMEP U
HauMeHOBaHUE PaOOThI, paMIIINS U UHUIMAIIBI cTyeHTa U mudp. O6pas3isl opopMIIeHHs CTaHAAPTHBIX
JIMCTOB JIaHBI B MPUJIOKEHUU K METOUYECKUM yKazaHusIM. OdopmieHne paboT Ha JIMCTaX JPYroro
dbopmara He TOTyCKaeTCsl.



Wtorom n3yueHus TUCHUIUIMHBI SIBISETCS 3a4€T C OLIEHKOH (5 ceMecTp) u 3k3ameH (6, 7 cemectp).
3ayer mpocTaBIsAeTCs MO Pe3yIbTaTaM BBITIOJIHEHUSI KOHTPOJIBbHBIX 33JaHUi, KOHTPOJIBHBIX padoT u
YCTHOTO COOECEeTOBaHUS.
DK3aMeH MPOBOJIUTCS 10 pacnucanuio ceccuu. Dopma npoBeeHws 3aHATHS — yeTHasA. CTyICHTHI,
HC IpomIicaAmune arreCTauuio 1o rpa(bHKy CCCCHHU, NJOJKHBI JIMKBUAUPOBATH 3a/I0JIKCHHOCTD B
YCTaHOBJICHHOM TIOPSIIKE.

7. OnleHOYHbIE MATEePHUAJIbI VISl IPOBEIEHUsI TEKYIIEro KOHTPOJISI yCIeBaeMOCTH U ITPOMEKYTOYHOM
arTecTalMU O0YYAKOIIMXCS MO JMCHUIIMHE (MOYJII0)
7.1. IlepevyeHb KOMIIETEHIINI C YKa3aHUEM 3TaroB UX (POPMHUPOBAHUS B TIPOLIECCE OCBOCHUS TUCIUILIIMHBI

Ko n nHaumenoBanue

No KonTponupyemsle pazniesnsbl AUCIUITITUHBI HHJMKATOPa KOHTPONHPYEMOii Bun ouienounoro
n/m (Moyist) cpencTaa
KOMIIETEHIIUU
1 PacueTHbIe CXEMBI COOPYXKEHUI, HX OIIK-1.2, OIIK-3.1, OIIK- | YcrHBIi onpoc,
KUHEMATUYECKUI aHaJIu3 111 peleHue 3a1a4y
VYerHbll onpoc,
MHoronpoJieTHbI€ MAPHUPHO-KOHCOJIbHBIE OIIK-1.2, OIIK-1.3, OTIK- | pemenue sazay.
2 ek 1.5, OIIK-3.1, OIIK-6.11, |BremonHenue
OIlK-11.1 KOHTpPOJIbHOM paboThl Ne
1 (3amaua 1.1)
YcTHblii onpoc,
MHOTOAMCKOBBIE PACUETHBIE CXEMBI. OIIK-1.2, OIIK-1.3, OIIK- |pemieHue 3aaady.
3 | TpexmapHupHbie paMbl U apKu. Pambl ¢ 1.5, OIIK-3.1, OIIK-6.11, |Boimonuenue
3aMKHYTBIM KOHTYPOM OIlK-11.1 KOHTPOJIBbHON paboThl No
1 (3amaua 1.2)
VYerHbll onpoc,
OIIK-1.2, OIIK-1.3, OIIK- |pemenue 3aqa4.
4 | CraTuuecky oNnpeesuMble MI0CKHE (pepMbl 1.5, OIIK-3.1, OIIK-6.11, |Bremonaenue
OIlK-11.1 KOHTPOJIbHON paboThl Ne
1 (3amaua 1.3)
YcTHBIN ompoc,
JluHUYM BIUSHUS peaKuil 1 BHYTPEHHUX pelIeHne 3aau.
5 |ycunuit B IPOCTHIX U MHOTOTIPOJIETHBIX OIIK-1.2, OIIK-1.3, OIIK-1.5 | Beimmonxenue
Oanmkax KOHTPOJIbHON paboThl No
1 (3amaua 1.4)
YcTHBIH ompoc,
Onpenenenre peakiyii U BHyTPEHHUX OIIK-1.2, OIIK-3.1, OIIK- PCIICHHIC 3a/1a.
6 . Brinonnenue
YCWJIMH 1O JIMHUSAM BIIASIHUS 6.11 o
KOHTPOJIbHOM paboTh! Ne
1 (3amaua 1.4)
7 JInHuy BiIAHMS YCUIIUH B apKax, paMax u YcTHBI o1poc,
OIIK-1.2
IPOCTHIX (hepmax peleHue 3a1a4
OCHOEBHIE MPHHIMIIE 1 TEOpeME! OTIK-1.2, OTK-1.3, OTIK- | Yermsit ompoc,
8 |crpourensHoil Mexanuku. Popmyia
1.4, OIIK-1.5 pelneHue 3aaa4y
Makcgemuia-Mopa
YcTHBI o1poc,
Onpenenenne nepeMenieHuil B apHUPHO- pelieHne 3aau.
9 |xoHCONBHBIX OaNKax ¥ IUIOCKUX paMax OT OIlIK-1.2, OIIK-6.11 Beimonuenue
CUJIOBOW Harpy3ku KOHTPOJIbHON paboThl No
1 (3amaya 1.5)
10 ger;frffggf}gfogsl;eoﬁ;?;iii; 11 OT OCaJIKH OHK-1.2, OTIK-1.4, OTK- | Yeraiii onpoc,
1.5, OIIK-6.11 pelieHue 3aaau
O110p
11 |Wnas xoHTakTHas paboTa OIIK-1.2 VYcTHBIM onpoc




12

3ayeT ¢ OIEHKOH

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

13

CTaTI/I‘-IeCKI/I HeOHpCI[eJII/IMBIe CHUCTCMBbI, UX
CBOMCTBA ¥ OCOOEHHOCTH

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

VYerHbll onpoc,
peleHue 3a1ay.

14

Pacuer ctaTndecku HeonpeaeTuMbIX pam
METOJIOM CHJI Ha IEUCTBUE CUJIOBOU
Harpy3Ku

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

YcrHblii onpoc,
pelieHue 3aau.
Beinonuenue
KOHTPOJIbHOM paboThI No
2 (3amauu 2.1, 2.2)

15

Pacuer pam MeTo0M CHII Ha TeMIiepaTypHOe
BO3JICHCTBUE U OCAJIKY OTIOP

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

VYerHbll onpoc,
pelieHue 3aau.
Beinonuenue
KOHTpPOJIbHOM paboThl Ne
2 (3amava 2.3)

16

Pacuer craTnuecku HeonpeaenauMbIX hepm U
IIPOCTPAHCTBEHHBIX PaM METO/IOM CHJI

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

VYerHbll onpoc,
peleHue 3ana4

17

Merton nepeMeleHui B KAHOHHYECKOU
dhopme

OIIK-1.2, OIIK-1.5, OIIK-
11.6

VYerHbll onpoc,
pelieHue 3aau.
Beinonuenue
KOHTpPOJIbHOM paboThl Ne
3 (3amava 3.1)

18

Pacuer paM MCTOJA0OM HepeMeH_IeHI/Iﬁ Ha
HeﬁCTBHe CUJIOBOM HarpyskKku

OIIK-1.2, OIIK-1.5, OIIK-
111

VYerHbll onpoc,
pelieHue 3aau.
Beinonuenue
KOHTPOJIbHOM paboThl Ne
3 (3amaua 3.1)

19

Pacuer paM METOAOM nepeMemeHI/Iﬁ Ha
TEMIICPATYPHOC BO3JCHCTBUE U 0CaJIKy OI1op

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

YcTHBIN ompoc,
pelieHue 3anad

20

Pacuer nmpocTpaHCTBEHHBIX paM METOLOM
IepeMeLICHUI

OIIK-1.2, OIIK-11.1

YcTHBIH ompoc,
pelieHue 3a1a4

21

Meto nepemMerieHuii B MaTpuuHoOU popme

OIIK-1.2, OIIK-3.1, OIIK-
11.6

VYerHbll onpoc,
pelieHue 3aau.
Beinonuenue
KOHTPOJIbHOM paboThl Ne
3 (3agaua 3.2)

22

OcHOBEI pacueTa CTCPIKHCBBIX CUCTCM
METOJOM KOHCYHBIX 3JICMCHTOB

OIIK-1.2, OIIK-3.1, OIIK-
11.1, OIIK-11.6

VYerHbIl onpoc,
peleHue 3aau.
Beinonuenue
KOHTPOJIBbHON paboThl No
3 (3amaua 3.3)

23

CmemaHHbIA METOJT pacyeTa CTaTHYECKU
HEOIpPEECTUMBIX paM

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

YcTHBI ompoc,
peleHue 3ana4d

24

Wnas koHTakTHas pabora

OIIK-1.2

YcTHBIN onpoc

25

DK3aMeH

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

YcTHBIN onpoc

26

OCHOBHBIC TIOHSATHS U OTIPEICIICHUS
JMHAMUKHU coopyxkeHuii. CBOOOIHBIC U
BBIHY)K/JICHHBIC KOJICOAHHSI CUCTEM C OJIHOM
CTENEHBIO CBOOOIBI

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

YcTHBIN ompoc,
pelieHue 3a1a4




27

CBoOoaHBIC U BBIHYK/ICHHBIC KOJICOAHMS
CHCTEM C HECKOJILKUMHU CTEIEHSIMU CBOOOIBI

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

YcrHbIi onpoc,
pelieHue 3aaa4

28

[Tpubnm>keHHbIE METO/IBI PEIICHHUS 3a/1a4
JUHAMUKHU. Mepsl 3a1IUTHI OT
TUHAMHUYECKUX BO3JeHCTBUHU

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

VYerHbll onpoc,
pelieHue 3aau.
Beinonuenue
KOHTPOJILHOM paboTsl No
4 (3amaua 4.1)

29

OCHOBHBIE MOJOXKEHUS YCTOMUYMBOCTH
COOPYKEHHI

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

VYerHbll onpoc,
peleHue 3ana4

30

Y CTOWYUBOCTD LIEHTPATBHO-CHKATHIX
MPSAMOJIMHEHHBIX CTEPKHEHN

OIIK-1.2, OIIK-11.1, OIIK-
11.6

VYerHbll onpoc,
pelieHue 3a1au.
Beinonuenue
KOHTpPOJIbHOM paboThl Ne
4 (3amaua 4.2)

31

JIMHAMUYECKUI U SHEPIETUYECKUN METO/IbI
pacuera Ha YCTOMYMBOCTh

OIIK-1.2, OIIK-1.4, OIIK-1.5

VYerHbll onpoc,
pelIeHue 3a1ay.

32

OO6mwme nmonoxxenus. Pa3pemarorme
ypaBHEHUS U3ruda TOHKUX IJIACTHH

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

VYerHbli onpoc

33

[TocTaHOBKM M METOJIBI PEIICHUS 33124
n3ruoa IIacTUH

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

VYerHbll onpoc,
peleHue 3ana4

34

Pacuer mmt METOJO0M KOHCYHBIX 3JICMCHTOB

OIIK-1.2, OIIK-11.1

VYerHbll onpoc,
pelieHue 3aau.
Beinonuenue
KOHTpPOJIbHOM paboThl Ne
5 (3amaua 5.1)

35

OO111Ke MOJIOKEHHSI O PaCUETe TOHKHUX
0001104Y€EK

OIIK-1.2, OIIK-1.4, OIIK-3.1

YcTHbIM onpoc

36

Pacuyer ToHKUX 1TOJI0THX 0000YeK. OOmIHE
CBEJICHUS O YMCIICHHBIX METOJIaX pacyera
000104EK

OIIK-1.2, OIIK-1.5, OIIK-
11.6

YeTHBIN onpoc

37

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

OIIK-1.2, OIIK-11.1

YcTHBIH ompoc,
pelieHue 3a1ay.
Brimosninenue
KOHTPOJBHON paboThI No
5 (3agaua 5.2)

38

Wnas koHTakTHas pabora

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-11.3, OIIK-11.6

YeTHBIN onpoc

39

DK3amMeH

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-11.3, OIIK-11.6

YcTHBII onpoc




7.2. TunoBble KOHTPOJIbHBIE 33JaHUSI UM UHBIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS yCIIEBaeMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

KonTponbHble 3a1anus 1151 CaMOCTOATEIbHON pabOThl Ha MPAKTUYECKUX 3aHATHAX (AJ11 IPOBEPKHU
chopMupOBaHHOCTH UHIKMKaTOpa AocTwkeHnid kommerennuii: OI1K-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5,
OIIK-1.8, OIIK-3.1, OIIK-6.11, OIIK-11.1, OIIK-11.3, OIIK-11.6)

5 cemectp. Daiin pacnonoxex B [Ipunoxkenusix: "KonrponbHeie 3ananus. 5 cemectp.pdf

. Onpeenenre ycuinii B OJHOAMCKOBBIX crcTemax (rmocrpoenwe smop M, Q, N).

. Onpeienienre ycuinii B IBYXAMCKOBBIX crcTeMax (mocrpoenue amop M, Q, N).

. OnpesienieHre yCHIIMii B pamMax ¢ 3aMKHYTBIM KOHTYypoM (moctpoenue smop M, Q, N).
. Onpenenenne ycunuit (N) B CTepKHAX MPOCTHIX PepM.

. [loctpoenue nunuii Busiaus ycunuii (R, M, Q) B mapHUPHO-KOHCOIBHBIX OaJIKax.

. OnpeneneHne epeMenIeHH B IAPHUPHO-CTEPIKHEBBIX cucTeMax ((hepmax).

. OnpeneneHue nepeMeneHHd B IPOCTHIX (OHOINCKOBBIX) CHCTEMAX.

. OnpeencHue NepeMenIeHH B IBYX IMCKOBBIX CUCTEMaX.

01N N KW —

6 cemectp. Daiin pacrnonoxken B [Ipunoxkenusx: "KonrponsHsie 3aganus. 6 cemectp.pdf”

. Onpezenenrie nepeMeIeHruid B CTAaTUUECKH ONPEACIIUMBIX CUCTEMAaX.

. PacueT mpocThIX cTaTuuecKu HEONPEACIUMBIX CUCTEM METOJIOM CHII.

. Pacuer ctaTudecku HeonmpeaeNTMMbIX paM Ha BHEIIHIOK HArpy3Ky METOJOM CHIL.

. Pacder cTaTruecku HEONpPEAEIMMbIX CUCTEM Ha OCAJIKY OIOP METOJIOM CHIL.

. Pacuer ctaTuyecku HeONpeaeTMMbIX CUCTEM METOIOM MEePEMEIICHUM.

. Y4eT cuMMeTpHH MpU pacuyeTe paM METOJ0M IepeMeIIeHUH.

. Pacuer aBaxpl KHHEMATUYECKH HEOMPEACTUMBIX CUCTEM METOIOM MEePEMEIICHUM.
. Pacuer ctaTnuecku HeONpeneTuMbIX CUCTEM CMEIIAHHBIM METOJIOM.

0NN N kW~

7 cemectp. Daiin pacnonoxer B [Ipunoxkenusix: "Konrponshbie 3ananus. 7 cemectp.pdf

1. lnHaMUuecKuil pacyeT CUCTEMBI C OJTHOM CTENEHBIO CBOOO/IBI.
2. OmnpeneneHue 4acTOThl CBOOOJHBIX KOJIEOaHUM pamBbl.

3. Pacuer cucteMbl Ha YCTOMYMBOCTH CTATHYECKUM CITIOCOOOM.

4. Pacuet pambl Ha YCTOMYMBOCTHh METOJIOM TEPEMEIIICHUM.

5. Pemennie oOpaTHOM 3ajaui TEOPUHU U3rKM0a MIACTHH.

6. Pacuer n3rubaemoi miacTUHBI METOJIOM KOHEUHBIX Pa3HOCTEH.
7. Pacuer nzrubaemoit miactuHel MeTos1oM byoHoBa — ["anepkuna.
8. Pacuer n3rn6aeMoil miacTUHbI METOJJOM KOHEUHBIX 3JIEMEHTOB.



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YSl HAyUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIeMBbl M HECTaHIAPTHBIE CUTYAIUH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- JIOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLUIUIMHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YyET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBITOJIHEHUS 3a/1aHU;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJICET HHCTPYMEHTapyeM Y4eOHO! AUCIUILTUHBI, YMEHHE €T0 UCII0Ib30BAaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JIONIYCTUMBIN YPOBEHB KYJIbTYPbI UCIIOJIHEHHUS 3a/1aHUI;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS TI0 AUCIUTLINHE,

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHB KYJIbTYpbI HCIIOJHEHHUS 3aaHUI;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHl U MPAKTUUECKUE 3aJaHUs JJIs IPOBEACHUS MPOMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS IPOMEXKYTOUHOM aTTecTalui 00yJaromuxcs

IlepeyeHb TpUMEPHBIX BOIIPOCOB (/7151 TPOBEPKHU c(HOPMUPOBAHHOCTH UHAUKATOPOB TOCTHUIKEHUS
xomnerenumii: 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-

11.3, OTIK-11.6)

5 cemectp. CTpouTenbHas MEXaHHUKA, YacTh |

AN DN AN WN -

AIIOP.
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. OCHOBHBIE IOHATHUS PACUETHOM CXEMBbI COOpYKEeHUS. CBSI3U U y3JIbI IFIOCKOM pacyeTHOM CXEMBI.
. Kimaccudukanus cTepHEBbIX CUCTEM U UX pacueTHBIX cxeM. KnHemMaTHueckuil aHainu3 cxeMm.

. Pacuer mapHupHO-KOHCOMBHBIX Oanok. OnpeaeneHne peakuuii 1 BHyTPEHHUX YCUIIH.

. Pacuer miiockux TpexmapHupHbIX pam. OnpeneneHue peakuuii 1 BHyTPEHHUX YCUIIH.

. Pacuer pam ¢ 3aMKHYTBIM KOHTypoM. OnpeiesieHne peakiinii 1 BHYTPEHHUX YCUIIHH.

. [TocTpoenue 3m10p BHYTPEHHUX YCUIIMN B TUIOCKUX pamax. OCHOBHBIE CBOMCTBA M TPOBEPKA

. Pacuer TpexmapHupHbIX apok. Omnpenenenye peakvil ¥ BHyTPEHHUX YCHIIUN.
. [Ipocteie miockue dhepmel. YcaoBue reoMeTpudeckoit Hemsmensemoctr. Kinaccudukamus depm.
. Pacuer cratnuecku onpenenumMbix pepm. CriocoObl onpeeneHus] yCHINNA B CTEPKHAX (HepMBbI.

10. OcobeHHOCTH pacyeTa paclopHbIX U MINPEeHTeNbHbIX (epM. Pacyer nmpocTpaHCTBEHHBIX (hepM.
11. PacueT cuctem Ha MOJABMXKHYIO Harpy3Ky. JINHUY BIMSIHUS YCUITUNA, CTOCOOBI KX TTOCTPOCHUS.




12. TlocTpoeHre TUHUHN BIUSHUS OTIOPHBIX PEAKIIUN U YCHIIMA B MHOTOTIPOJIETHBIX OayKax.

13. IlocTpoeHne TUHUHN BIUSHUS BHYTPEHHUX YCUIIMM B TPEXIIAPHUPHBIX CUCTEMAaX.

14. Onpenenenne yCUIIMH 1O JIMHUSAM BIUSIHUASI OT HEMOABUKHOMN U MOJABUKHOU Harpy3oK.

15. Jlvanu BAUSHUS YCHIIHKA B IPOCTHIX (hepmax. CriocoObl MOCTPOCHUS, CBOMCTBA JTMHUHN BIUSHUSA.
16. OcHOBHBIE IPUHITUIIBI CTPOUTEIILHON MeXxaHUKH. Buapl nepemenienuii. Pabora BHEITHUX CHUL.
17. OcHOBHBIE TEOPEMBI CTPOUTEIBHON MexaHuku. Popmyiia MakcBemia—Mopa 1 ee TpuMEHEHUE.
18. Onpenenenune nepeMeIIeHnil B CTEPKHEBBIX cucTeMax. GOpMyJibl TEPEMHOKEHUS SITIOP.

19. Onpenenenue nepeMenieHnii B u3rudaeMpix cucremax. [loctpoenue neopMupoBaHHOM CXEMBI.
20. OnpexgeneHue nepeMeIieHuid 0T TEMIIEPATYPHOTO BO3JAECHCTBUSA U OT OCAJKH OIOP.

6 cemectp. CTpouTenbHasi MEXaHHUKA, YaCTh 2

1. Kakue cuctembl Ha3biBatOTCs ctatnduecku HeonpeneauMbiMu (CHC). UTo Takoe crerneHb
CTaTMUYECKOH HeomnpenenumocTu cucteMbl? Kak onpenensercs?

2. KakoBbl OCHOBHBIE CBOMCTBA CTATUYECKU HEOIIpeAeauMbIX cucteM? HazoBuTe Tpu OCHOBHBIX
(xnaccuueckux) meroja pacuera CHC?

3. KakoBa ocHoBHas unes meroaa cui (MC)? Kakas BeiOupaercs ocHoBHas cuctema (OC) meTona
cun?  OcHoBHBIE TpeOOBaHUSA K HEH.

4. KakoB CMBICIT KAHOHUYECKUX ypaBHEHHI MeToaa cun? KakoB (pu3n4eckuii CMbICI
k023 unreHToB npu Hen3BecTHHIX 0ij B MC?

5. KakoBbl CBOMCTBA INIaBHBIX U TOOOYHBIX KOAP(PUIIMEHTOB KAHOHNYECKUX ypaBHeHUNH? Kakum
00pa30oM BBIYHCISIOTCS KOAPPUIMEHTH dij U cBoOoaHbIe wieHbl AiF B merone cun?

6. Kak BBIUMCIIAIOTCS 3IIOPHI pe3yJbTUPYIOIUX MOMEHTOB B MeTozie cuii? B uem uues u cyThb
ne(pOopMaLMOHHOM TPOBEPKH B METOAE CHII?

7. Kak onpenenstorcs nonepeunslie cuiibl Q depe3 3HaueHuss MoMeHTOB?  Kak onpenenstorcs
npojosibHble cuiibl N - uepes rmomnepeuHble CUITbl?

8. HazoBute nsaATe ocHOBHBIX 3TanoB pacyuera CHC metonom cun. B 4em uzes u cyTb craTuueckon
IPOBEPKU pacyeTa B METOIE CHUII?

9. Kaxk onpenenstorces cBoboauble wieHbl AiT npu pacuere Ha Temrneparypy u AiO  npu pacuere Ha
ocajiKy ornop?

10. Kak MOKHO onpeeanTh NEPEMEILICHUS B CTATUYECKU-HEOIPEIETUMOI crucTemMe?

11. K kakum ynpouieHusM BeIeT y4eT CUMMETPUHU IIpU pacuere MetojioM cun?  Kakue ciocoOsl
YIPOILEHNUS IIPU pacueTe CUMMETPUYHBIX CUCTEM?

12. YTo Takoe nmapHble HEU3BECTHBIE U IPYNNUPOBKA HEM3BeCTHRIX B MC? B uem ympouienue npu
JeMCTBUU CUMMETPUYHOM/KOCO-CHMMETPUYHON HArpy3Ku?

13. Kak onpenennuTs CTENeHb CTaTHYECKON HEOIIPENEIMMOCTH IIPOCTPAHCTBEHHOU pambl? B yem
3aKJIF0YAI0TCS 0COOEHHOCTH pacueTa MPOCTPAaHCTBEHHBIX paM METOJIOM CHII?

14. B yem 3axiitoyaroTcst 0OCOOEHHOCTH pacyeTa CTaTHYECKH HeonpeaeauMbix pepm MC?

15. Yto Takoe cTeneHb KNHEMaTHYECKON HEONIPEAETUMOCTH cUCTeMbI?  Kak onpenensercs CTeneHb
KMHEMAaTU4eCKOW HEONPEAEITUMOCTN ?

16. Kak nonyuaetcs ocHOBHast cuctema merosa nepemerenuit (MII)? B uem oTnnune ocHOBHOM
cuctemsl MII oT ocHOBHOI cuctemsr MC?

17. KakoBbl OCHOBHBIE TpeOOBaHMsI K OCHOBHOM crcTeMe MeTo/ia nepeMerieHnii? Kaxue tumnsl
CTEPKHEHN COCTABIISIFOT OCHOBHYIO cuctemy MII?

18. KakoB cMbICI KAHOHMYECKHX ypaBHEHUH MeToj1a nepemenieHnii? KakoB Gpu3nueckuii cMbIca
K03((UIIMEHTOB NPH HEU3BECTHBIX M CBOOOAHBIX WieHOB RiF B MeTose nmepemenieHuii?

19. Kak Berancisitorest koadduimenTsl rj 1 cBoOoaHbIe wieHbl RIF B MeToze nepemerieHmii?

20. Kak onpenenstoTcs pe3ylbTUPYIOIINE MOMEHTHI IIPU pacdeTe MeToI0M nepemerennin?  Kax
MO’KHO BBIITOJIHUTB UX IIPOBEPKY?

21. HazoBute natb ocHOBHBIX 3TanoB pacueta CHC mMertonom nepememennid. Kak nenaercs
CTaTHYeCcKas IPOBEpPKa MPABUIBHOCTH pacuyeTa METOJOM IepeMEIIEHUI?

22. Kak ompeznensrorcst cBodoHble wieHbl RiT 1pu pacdyere Ha remneparypy 1 RiO  mpu pacuere
Ha ocaaKy onop?

23. Kak moxHo ynpoctuth OC MeTo/1a mepeMelieH i pu pacueTe CUMMETpUYHBIX paM? UTo Takoe
NapHbIe HEU3BECTHBIE U TPYNIIUPOBKA HEU3BECTHBIX B METO/I€ IEPEMEIICHUI?

24. Kak onpeaenuTh CTeNeHb KHHEMaTUYeCKO HEONPeIeIMMOCTH MMPOCTPAHCTBEHHBIX paM? B uem
MIPOSIBIISIIOTCS OCOOCHHOCTH pacdeTa MPOCTPaHCTBEHHBIX pam MIT?



25. OcHOBHOE MaTpUYHOE ypaBHEeHHE Npu pacdyete pam MII B matpuunoit dopme? I3 yero cocrout
MaTpHIla HHACKCOB MpH pacyeTe pam MII B matpuunoii hopme, ee Ha3HAUCHUE?

26. B yeM unes v CyTb NPUMEHEHUSI METO/1a TIEPEMEILICHUH TTPU MTOCTPOCHUN JTUHUM BIUSHUS?

27. KakoBa ocHOBHas ujes cMmemanHoro metona pacuera CHC?  Kakue BeTMUHMHBI SIBISETCS
HEU3BECTHBIMH B CMEIIaHHOM MeTo1e?

28. Kak BbIOMpaeTcsi OCHOBHAs CCTEMa CMEIIaHHOTo MeToAa? B kakux ciyyasix palmoHalbHEee
MIPUMEHSTh CMEIIaHHBIA METO?

29. KakoB CMbICIT KAHOHUYECKUX YPaBHEHUM B cMelIaHHOM MeTojzie? Kak MOKHO onpeaennTh
k03 durreHTs! 8ij = —rij B cMemaHHOM MeToe?

30. Kak Haxoasrcs koadduuueHTs! dii , rjj u cBobomusie wieHsl AiF u RjF B cmemannom metoe?
Kak onpenensitorcst pe3yinbTHPYIOIIKE MOMEHTHI MPU PacyeTe CMEUIaHHBIM METO0M?

7 cemectp. CTpouTenbHasi MEXaHUKA, YacTh 3

1. Iunamuka coopyxeHuil. Buapl auHaMuueckux Harpy30K. OCHOBHBIE 3aKOHBI JUHAMUKH.

2. Konebanus u ux BUIBL. MeTOIbI petieHns 3a1ad AuHaMuku. CteneHb cBo60ab1 Macc. CHCTEMBI C
pacipeesIeHHbIMU U COCPEOTOYEHHBIMU MAaCCaMU.

3. CBoOoOIHBIC HE3aTyXaOIINE KOJICOaH!Us YIPYTOil CUCTEMBI C OJTHON CTETICHBIO CBOOO/IBI.
OCHOBHBIE XapaKTEPUCTUKH CBOOOTHBIX KOJICOAHH.

4. CBOOOIHBIC 3aTYXAIOIINE KOJICOAHUS YIIPYTrol CUCTEMBI C OJTHOM CTEIEHBIO CBOOOIBI. Y paBHECHUE
3aryxaromux kojeOanuii. JlorapudMudecknii JEKpEMEHT 3aTyXaHUsI.

5. BeiHYKIeHHBIE KOJIe0aHHsI CUCTEMBI C OHOM CTeNeHbl0 cB000AbI. JInHamuueckuii KoaHureHT
1 €70 CMBICIL

6. SIBneHue pe3oHaHca. 3aBUCUMOCTb JUHAMUYECKOT0 KO3 (uIeHTa B 00JaCTH pe30HaHCca OT
JorapupmMHUEcKoro AekpeMeHTa 3atyxanus. [lpubnmwkennas Gpopmyina a1 JTMHaMHYecKoro Ko3dduiuenra
U 00J1aCTh €€ MPUMEHEHUS.

7. CBoOOIHBIE KOJIEOAHUS YIIPYTOil CUCTEMBI € ABYMS CTeNEeHsAMH cB00O0bl. OnpeaenuTenb YacToT.
O0600611eHne Ha ciTydail HECKOJIBKUX CTEEHEeH CBOOO/IbI.

8. Ompenenenue yacToT CBOOOAHBIX KOJIEOAHUI CUCTEMBI € ABYMS CTENEHsIMH cBOOOIbl. Perenue
YPaBHEHHUS 4acTOT U €ro IIPOBEPKHU.

9. YpaBHeHus ¢hopM KoseOaHUI MEXaHUYECKON CUCTEMBI C IBYMs CTEIIEHSIMH CBOOO/IBI.
[Toctpoenue dhopMm kKoneOaHUi.

10. BoiHyX/1eHHBIE KOJIEOaHUSI CUCTEMBI C OJIHOM CTENEeHbI0 CBOOO bl IPU HECOBIAICHUH
HarpaBJIeHHUs KoJeOaHuil Macchl M HalpaBJeHNUs BUOpAIIMOHHON Harpy3ku. Onpenenenue TMHaMUYECKIX
YCUIIHM.

11. BoiHyX/1eHHBIE KOJIEOaHUS CUCTEMBI C IByMs CTETIEHAMU cBOOOAbI. KaHOHMUYEeCKHe ypaBHEHUS
JUISL aMIUIUTYZ MHEPLIUOHHBIX CHUIIL.

12. Onpenenenue K03PPUIMEHTOB U CBOOOIHBIX WICHOB KAHOHUYECKUX YPABHEHUM IS aMIUIUTY/]T
MHEPIMOHHBIX cuil. [locTpoeHne TnHaMUUECKON AMMIOphl M3rHOAOIIMX MOMEHTOB.

13. DHepreTrueckuii crnocod onpeneneHus NepBoi 4acToThl CBOOOIHBIX KOJIEOaHUI CHCTEMBI ¢
pactipenesnieHHbIMU Maccamu. [TpuHune! 3a1anus Gopmbl KoneOaHHH.

14. Cioco6 npuBeieHHBIX Macc Ui ONpeIeIeHus IEPBOM YacTOThI CBOOOIHBIX KOJIeOaHMH
CUCTEMBI C paCIpPEIEIICHHBIMU MACCAMU.

15. BnusiHue BUOpallMOHHON HArpy3ky Ha KOHCTPYKIIMK, 00OOPYAOBaHUE U OPTaHU3M YeIOBeKa.
Mepsl 3a1UTBI OT JMHAMUYECKUX BO3ICHCTBUMN.

17. Y4er cuMMeTpuu B 331a4ax AUHAMUKH. CUMMETPUYHBIE U KOCOCUMMETPUYHbIE (DOPMBI
KosiebaHui. ['pynnupoBka CUMMETPUYHO PACIOIOKEHHBIX TOYEUHBIX MacC.

18. [lonsiTHe 0 moTepe yCTOWYMBOCTH U KPUTHYECKOH Harpy3ke. CrocoOb! (KpUTEpUN) pereHus
3a/1a4 yCTOWYMBOCTH. CTaTUUECKUI KPUTEPUM YCTONYMBOCTU U JONYUIEHUS PU €TI0 IPUMEHEHUH.

19. Mcnonp30BaHUE CTATUYECKOTO KPUTEPHSI YCTOMYMBOCTU IIPU ONPEIEIIEHUN KPUTHUECKON
Harpy3KkH B CHCTEME C OJTHOW CTETIEHBIO0 CBOOOIBI (TIPHUMED).

20. Ucnonp3oBaHue 3aMEHBI YIIPYTUX YYaCTKOB PACUETHOM CXEMBI YCIOBHBIMU YIIPYTUMU CBS3SIMH
P OTpeJIeIEHUN KPUTHYECKON CHITBI CTATUYECKUM CIIOCOOOM (TIpUMep).

21. 3agaua Diinepa 00 yCTOWYMBOCTH LIEHTPATbHO-CHKATOTO CTEP>KHSI (OCHOBHBIE PE3YIIbTATHI).
Pacuetnble mapameTpsl 3aaun ycroitunBocti. Kputnueckuil mapamerp, pacueTHas 1iauHa U KO3 OUIIUEHT
PUBEICHUS.

22. 3Ha4eHHs] KPUTUYECKOU CUJIbI, paCUETHOM JJIMHBI U KOA(PPUIIMEHTA IPUBEICHUS I OCHOBHBIX



ClIydaeB 3aKperuieHus: HEHTPaIbHO-CKATOrO CTEPHKHSI.

23. CocraBlieHHE YpaBHEHUS YCTOMUYNBOCTH ISl CHCTEMBI ¢ OECKOHEYHBIM YHCIIOM CTETICHEH
cBOOOBI MyTEM HEMOCPEACTBEHHOTO UHTETpUPOBaHUS Nu(PepeHInanbHOT0 YpaBHEHHUS OCH CTEPHKHS
(mpumep coctaBieHus AU HepeHINaTLHOTO YPABHEHHS U TP. YCIOBUH).

24. Pemenue ypaBHEHHUSI yCTOWYUBOCTH C TIOMOIIBIO TaOIUI] cCrieluaibHbIX GyHKIHH. OnpeneneHue
IpaHUIl TOUCKAa MUHUMAJIbHOTO KOPHS (IIpUMep).

24. PemeHue 3a7a4 yCTOMYUBOCTH METOJIOM TepeMelieHni. CucteMa KaHOHUYECKUX YPaBHEHHUM.
VYpaBHeHHE YCTOWYHUBOCTH B O0IIIEM BHJIC.

25. OcHOBHBIE OmpeieeHus U KilacCu(uKalus IacTHH.

26. Texaudeckas Teopus u3ruda rmactud. ['umoressl Kupxroda.

27. llepemerienust, neopManuu, HAMPSHKEHUSI U YCUITUS B TUTACTUHE.

28. IuddepeHunanbHoe ypaBHEHHE H3TM0A IJIACTHHEI.

29. ®opMyIMpOBKa TPAaHUYHBIX YCIOBHM JIJIsl U3TH0AEMOM TUIACTUHBI.

30. DneMeHTapHBIC ciydan U3ruba rmiacTuH. Pemenue npsiMoil 1 00paTHOM 3a/1a4 U3ruda rIacTHH.

31. OproTpomnHbie 1 KOHCTPYKTUBHO OPTOTPOIIHBIE IJIACTUHBI. [IacTHHBI HA yIPYrOoM OCHOBaHUH.

32. Metoabl pacyeTa u3rudaeMbIxX IJIACTHH, UX KJIacCU(pUKAIIHSL.

33. CyTh M€TO/Ia KOHEUHBIX PA3HOCTEH ISl pacyeTa MIacTHH.

34. KoneuHo-pa3HOCTHBII oneparop auddepeHInansHoro ypaBHeHus u3ruoa. ['pannynbie yciaoBus.

35. OcHoBHbIe nonoxenust Mmeroaa byonosa — ['anepkuna. basucHbie QyHKIMH.

36. BapuanuonHas mocTaHOBKa 3a/1a4 U3ruba miacTuHbl. BapuanroHHO-pa3HOCTHBINA METO/.

37. CyTb MeTo/1a KOHEUHBIX 51eMeHTOB. OCHOBHBIE MosioxkeHus. JlocronHcTa u HegoctaTku MKD.

38. Koneunsie snemMenTsI n3rudaemMoit miactTunbl. CTeneHn cBOOOIBI y3a. ANMPOKCUMAINS U
(GyHKIIMM GOPMBI KOHEYHOI'O AJIEMEHTA.

39. OcHOBHBIE COOTHOIICHHMS /111 KOHEYHOTO 3JIEMEHTA IUIACTUHBI. MaTpulia )KeCTKOCTH.

40. [TocnenoBaTenbHOCTh pacueTa METOAOM KOHEUHBIX 3JIEMEHTOB.

41. OcHOBHBIE IOHATHS U ONpeeTaeHUs 1 000J104KH. [ITOCKOCTh MPOEKIIUK U CTpeia MoabeMa.

42. Knaccudukanus odonodek. Onucanue moBepXHOCTU 000TOUKH B IEKAPTOBOM CUCTEME.

43. lebopmanmu 1 ycunusi B TOHKHX 000s109kax. CBs3b HANPSHKESHUH ¢ BHYTPEHHUMU YCHITHSMHU.

44. J1onoTHUTEbHBIC TUITOTE3BI IJIS IMOJIOTHX 000JI0UEeK?

45. YacTHblE TEOPUH pacueTa TOHKHX 000siouek. besMoMeHTHas U M0ay0e3MOMEHTHAsI TEOPHUH.

46. TexHudeckas TeOpusi TOHKHX 000J04eK. JJoOTHUTETbHBIE TUIIOTE3HI.

47. HanpsikeHHOE cOCTOsIHUE ToJI0roi 000104ku. Jledopmariuu 1 ypaBHEHHs] paBHOBECHS MOJIOTOM
000JI0YKH.

48. Pazpemaroniast cuctemMa ypaBHEHHU U TPaHUYHbBIC YCIOBUS JIJISl TIOJIOTOM 000I0UYKH.

49. IlpuMeHeHue MeTola KOHEUHBIX 3JIEMEHTOB K pacueTy obonouek. [IpenmyiiiecTBa 1 HEJOCTaTKU
MKD.

50. Tumnbl KOHEYHBIE AJIEMEHTHI Ui pacuera obosouek. OcodenHoctu nmpumenenns MKO k pacuery
000J104€K.

7.4.2. IlpakTrueckue 3aaHus sl IPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs

TecroBble 3a1anus (111 TPOBEPKU CHOPMHUPOBAHHOCTH MHIUKATOPA JOCTHIKEHUI KOMIETEHII:
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-11.3, OIIK-
11.6) pasmemenst B CJIO Moodle (https://moodle.spbgasu.ru/) / Kypest / Kadbenpsr / CTpoutenbHOM
MexaHuKH / CTpouTesibHasi MEXaHUKA.

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (TIpoeKTa) (MIPH HATUIUHN)
KypcoBbie npoexTsl (paboThl) yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

7.5. Metoanyeckne Matepuasl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa MPO(heCCHOHATBLHON e TeIbHOCTH, XapaKTepHU3yIoIre 3Tanbl GOPMUPOBAHUS KOMITETEHIIUIH

[Ipouenypa npoBeseHNs IPOMEKYTOUHOM aTTeCTAllMU U TEKYIIET0 KOHTPOJIS yCIeBaeMOoCTH (s
MPOBEPKHU CHOPMUPOBAHHOCTH MHIUKATOPOB nocTrxkeHus: komrerenmumii: OIIK-1.2, OITK-1.3, OIIK-1.4,
OIIK-1.5, OIIK-1.8, OTIK-3.1, OIIK-6.11, OIIK-11.1, OIIK-11.3, OTIK-11.6)

[Ipouenypa npoBeaeHUs MPOMEKYTOUHOM aTTeCTallMU U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
periaMeHTHpPYeTCsl TOKaIbHBIM HOPMATHUBHBIM aKTOM, OIPEIEIISIONIUM MOPSI0K OPTaHU3aluy U



MIPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTECTAIIMK O0y4YaIOIINXCS.
[Iponienypa onieHnBaHust HOPMUPOBAHUS KOMITETEHIIUN TTPH TTPOBEICHUH TEKYIIETO KOHTPOJIS
npuBeacHa B 1. 7.3.
TunoBbie KOHTPOIBHBIC 3a/IaHKS WJIM UHBIE MAaTEPHAIIBI TEKYIIIETO KOHTPOJIS TPUBEJCHBI B 1. 7.2.

[Tponenypa onennBanust GOPMHUPOBAHUS KOMIIETEHIIMN TPU MPOBEICHUH TEKYIIETO KOHTPOJIS.

1.1. CamocrosiTenpHas paboTa Ha MPAKTUYECKHUX 3aHATUAX U YAAJICHHO 10 PEIICHUI0 KOHTPOIBHBIX
3a/laHUN.

[lepeuyeHb KOHTPOIBHBIX 3a7aHuii puBeaeH B pasaene @OC/TunoBbie KOHTPOJIbHBIC 33/1aHUS. .

1.2. BoinosiHEHNE KOHTPOJIBHBIX Pa0OT COTTIaCHO YTBEPKACHHBIM METOJUUYECKUM YKA3aHUSIM.

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

[lepeueHb KOHTPOJIBHBIX PAOOT:

5 cemectp. (JI3.4)

Kontponbnas padota Ne 1. "PacueT cTaTH4ecKu onpeIeTMMbIX cucTeM".

3amaua 1.1. Onpenenenne BHYTPEHHUX YCUIIUH B IAPHUPHO-KOHCOJIBHOM Oake.
3agayva 1.2. OnpeneneHre BHYTPEHHUX YCUIIUNA B MHOTOJIUCKOBOM paMe.

3amaua 1.3. Onpenenenue yCUIHi B CTEPKHAX 0aI0uHOMN (PepMBbI.

3agaua 1.4. Pacuet mapHUpHO-KOHCOIBHOM Oallky Ha MOJBUKHYIO HArpy3Ky.
3agada 1.5. Onpenenenue nepemMenieHuii B MHOTOJIMCKOBOU paMe.

6 cemectp. (JI3.4)

Kontponbhas padota Ne 2. "PacueT cTaTH4eCKH HEOTPEISTUMOMN paMbl METOIOM CHII".
3amaua 2.1. Pacuer miiockoil craTu4ecku HEONMPeeIMMON paMbl METOIOM CHIL

3anaua 2.2. Onpezenenue NepeMeIeHi B CTAaTHUECKU HEOTPEeIMMOil pame.

3amaua 2.3. Pacuer cTaTMuecKy HEONPEAESTUMOM paMbl METOJIOM CHJI Ha OCAAKY OIOp.

Kontponbnas padota Ne 3. "PacueT cTaTH4eCKH HEONPEIETUMOI paMbl METOIOM TepeMerieHu".
3anaya 3.1. Pacuer miockoi paMbl METOI0M IIEPEMELICHHI B KAaHOHUYECKOU popme.

3amada 3.2. PacueT miockoil paMbl METOJIOM NIEpeMeIIeHui B MaTpU4IHO# (opme.

3amaua 3.3. PacueT miockoil paMbl METOJIOM KOHEYHBIX JIEMEHTOB.

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

KonTtponbHast pabota Ne 4. "Pacyer miiockoi paMmbl Ha TUHAMUKY M YCTOMUMBOCTB".
3anaua 4.1. JluHamMHuecKuil pacueT MI0CKOH pamMbl Ha BUOPAILIMOHHYIO Harpy3Ky.
3anaya 4.2. Pacder I10CKON paMbl HA yCTOMYMBOCTb METOJIOM IEPEMEILIEHUN.

KonTponbnas padora Ne 5. "PacueT TOHKOCTEHHBIX KOHCTPYKIIUNA".
3amaua 5.1. PacueTr n3rnbaemMoi miInUThl YUCIEHHLIMHA METOLAMM.
3amauya 5.2. PacyeT monoroii 000JI0YKHA METOAOM KOHEYHBIX 3JIEMEHTOB.

2. [IpomerkyTouHas aTTecTalus Mo AUCHUILIMHE TPOBOIUTCS B (hopMe 3aueTa ¢ OLEeHKOH (5
cemecTp) u dk3ameHa (6, 7 cemectp) .

2.1. 3auet mpocCTaBIsAETCs MO Pe3yabTaTaM BBIIOJHEHUS KOHTPOJIBbHBIX 33JJaHUN, KOHTPOJIbHBIX
paboT 1 yCTHOTO coOeceJOBaHuUS.

2.2. DK3aMeH MPOCTAaBIseTCA MO pe3yibTaTaM Cauu 3K3aMeHa B 9K3aMEHallMOHHYIO ceccHio. B
9K3aMEHAIIMOHHBIN OMIIET BKIIIOUEHO 2 TEOPETUYECKUX BOIIPOCA U MPAaKTHUECKOe 3aJaHue (3a/1a4a),
COOTBETCTBYIOIIEE COJIEPKAHUIO POPMUPYEMBIX KOMIIETEHIIUH.

DK3aMeH POBOJUTCS B yCTHOU opme. Ha moAroToBKy MO 3K3aMEHAIIMOHHOMY OMJIETY OTBOJIUTCS
60 MuH.

[Ipumeps! npakTuyeckux 3ananuil npuseaeHsl B pasaene ®OC/ [IpakTuueckue 3a1anus s
NIPOBEICHUS POMEKYTOYHOM aTTECTAIUH.

[lepeuens TeopeTnueckux BomnpocoB mpuseneH B pazaene ®OC/ Teopernyueckue BONpocCk A
NIPOBEICHUS POMEKYTOYHOH aTTECTAIUH.



7.6. Kputepun onieHuBaHus CHOPMUPOBAHHOCTH KOMIIETEHITUI TTPH TIPOBEICHUH MPOMEKYTOUHON

aTTecTaluu
YPOBEHEL OCBOEHUSI U OIIEHKA
Ouenka Ouenka
«HEYJIOBIICTBOPHUTENb | «ymoBiaeTBoputesibH | OLEHKa «XOpOILIO» OrneHKa «OTJIMYHO»
HOY o»
«HE 3a4TCHOY «3a4TECHOY
VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIINU KOMIIETEHIINH KOMIETEHIINH
«HEJ0CTATOYHBII». «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Komnereniuu e Komnereniuu Komniereniuu Komnereniuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg oTcyrcTBYIOT, [ CdhopMupoBaHbI 3HaHUs OOIIMPHBIE, 3HaHus
YMEHHUSI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kpurepun chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
O — (dbparMeHTapHbI U PENpPOAYKTUBHBII YCIICIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K PEIIEeHHUI0 KaK
Xapakrep. PEILIEHUIO TUTTOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJlaHUM. HECTaHAapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSITENILHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYHBOTO BBICOKAsI aJallTHBHOCTh
MPAKTUYECKOTO MPAKTHYECKOrO HaBbIKa

HaBBbIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHSTHM, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBINIOJIHEHUN OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITMMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJJaHuH.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

TIPY BBITIOJIHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTVICIUATUTMHOM, ¥ TIPEJICTaBIIsET cO00M cpeqHee apiu(MEeTHIECKOE OT BRICTABIICHHBIX OLIEHOK I10 OT/IEIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIHM CPeIHEe apu(PMETHIECKOE HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIIBHOY/ «HE 3aUTEHOY BBICTABIICTCS, €CITU CpeiHee apu(PMETHIECKOE
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMs, U3/1aTEIbCTBO, TO/ U3/1aHUs yUeOHO! U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

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

2 |babanos B. B., CrpourtensHas mexanuka, M.: Akagemus, 2011 384

3 MacnennukoB A. M., HauanpHbli Kypc CTpOUTENBHON MEXAHUKH 693

crepxkHeBbIx cucteM, CII6.: Ilpocnexkt Hayku, 2009

bab6anos B. B., MacnennnkoB H. A., CtpourensHas Mexanuka. PacueTHo-

4 rpaduueckue pabotsl, Cankr-IlerepOypr: Cankr-IlerepOyprekuit

2017

roCy/lapCTBEHHBIN apXUTEKTypHO-CTpouTenbHbIN YyHUBepcuret, ObC ACB,

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

5 MacnennukoB A. M., JIuHaMHKa 1 yCTOMYMBOCTh COOPYKeHUM, MOCKBa:

HOpaiit, 2023

https://urait.ru/bcode/
511543




MacnenaukoB A. M., OCHOBbI JUHAMUKH U YCTOMUYHUBOCTH CTEPKHEBBIX
cucrem, M., 2000
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babanos B. B., MacnennukoB H. A., CtpourensHas Mmexanuka. PacyeTHo-

http://ntb.spbgasu.ru/

rpaduyeckue padotsl, CI106., 2017 elib/00771/
JlonmoJHHUTEIbHAS JIUTEPATYPA
KoGenes E. A., MacinennukoB H. A., CtpoutenbHas Mmexanuka, CaHKT- 20

ITerepOypr: Ilerpononuc, 2020

JlykameBuy A. A., Jlykamesuy H. K., Crpoutensnas mexanuka, CII6., 2018

http://ntb.spbgasu.ru/

elib/00895/
KoGenes E. A., MacinennukoB H. A., CtpoutenbHas mexanuka, CII0., 2018 20
OpexoB M. M., 3unoBseB B. 1., Macnennukos B. M., UmkeHepHast http://ntb.spbgasu.ru/
reonesus, CII6., 2012 elib/00363/
4 |Jykamesuu A. A., Teopus pacdera miactuH u odonouek, CII0., 2017 http:/ntb.spbgasu.ru/
YK A pus p 1 ’ " elib/00809/

OObyuaromuecs u3 ynciia uHBanuI0B 1 nul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B popMax, aIanTHPOBAHHBIX K OTPAHUYECHUIM UX

300pPOBbA.

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

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «HTepHeT»

DIEeKTPOHHBIN ajipec pecypca

"TeopeTnueckas noaroroBka CTpouTenbHas MEXaHUKA':
9JIEKTPOHHBIN Kypc B cucreme Moodle

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

"TeopeTnueckas nmoaroroBka CtpourtenabHas MEXaHUKA, 4acThb 3
(s CY3C)": sanexTponHbIi Kype B cucteme Moodle

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

8.3. Ilepeuennb coBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HaumenoBaunue

DIIeKTPOHHBIN ajipec pecypca

Cucrema aucrannmonsoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/

DIeKTPOHHO-O0MOIMOTEeYHas crcTeMa u3natenscrsa ""Jlane"

https://e.lanbook.com/

DNEeKTPOHHO-0MOIMoTeyHas cucrema uznatenbcrsa "FOPAUT"

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

OnexTpoHHas oubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DNIeKTpOHHO-O0nOIMoTeuHas cucreMa uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

Enunblil 31eKTpOHHBIN pecypc ydeOHO-MeTOAMYECKON JIUTEPaTyphl
CIIoI'ACY

www.spbgasu.ru

Hayunas snektponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
oubmmnorexa eELIBRARY.RU

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

Poccuiickast rocyapcTBeHHasi OnbInoTEKa

www.rsl.ru




8.4. Ilepeuennr nH(POPMAITMOHHBIX TEXHOJIOTHH, HCTIOIB3YEMbIX IPU OCYIIECTBICHUU 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas epedeHb JTUIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOTo

MIPOTrPaMMHOTO 00eCIIeUeHUs

HaumenoBanue

Crioco0 pacnpocTpaHeHHUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Math Cad Bepcus 15

Cy0nuieH310HHOE corlalleHue Ha
ucrnojb3oBanue npoaykros "PTC" ¢
000"Co¢t JlomxucTux" 10r0BOP
Ne20716/SPB9 2010 r. JIneusus
OeccpouHast

SCAD Office norosop Nel13 ot
13.03.2015 ¢ OO0

Scad Office Bepcus 21 "
Astomaru3zanust [TpoekTHBIX
pabot". Jlnnensus 6eccpounas
CornanieHue o COTpyAHUUYECTBE
NeCCO002 ot 12.11.2013 ¢ OO0
Jlupa

"JIMPA codt". JIunensus
OeccpouHas

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTLTAHBI
Caenenust 00 OCHAIIIEHHOCTH Y4eOHBIX ayIMTOPUN U MOMEIICHHI JIsl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHI U
MTOMEIICHHUH 1T CaMOCTOSTEIbHOM pabOThI

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

59. YueOHble ayTUTOPUH IS IIPOBEACHUS
NPaKTHYECKHUX 3aHSATHH, KypCOBOTO
IPOEKTHPOBaHUS (BBIIOIHEHUSI KYPCOBBIX paboT),
IPYNIOBBIX U UHIAMBUAYAIBHBIX KOHCYIbTALIUH,
TEKYILLETro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

YueOHast ayTuTOpus AJIsl IPOBEACHHS MPAKTUYECKUX
3aHSATHI, KypCOBOTO MPOCKTUPOBAHUS (BBITIOTHEHUS
KYpPCOBBIX Pa0oT), IPYIIOBBIX H WHAWBUYATbHBIX
KOHCYJIbTAIIMi, TEKYIIETO KOHTPOJIS 1
MIPOMEKYTOUHOM aTTECTAI[MN — KOMIUIEKT
MYyJIbTUMEAUHHOTO 000pyn0BaHus (TIEpCOHANBHBIH
KOMIIBIOTEP, MYJIbTUMEANIHBIA TIPOEKTOP, IKPaH,
ayIuocucTeMa), I0cka, KOMIUIEKT yueOHON Mebenw,
nojkitoueHue Kk kommnbiotepHoit cetu CIIOI'ACY,
BbIXOJ B MIHTEpHeT.

59. YueOHble ayIUTOPUH JUI IPOBEACHUS
JEKIIMOHHBIX 3aHATHH

YueOHast ayiuTOpHs AJIs IPOBEACHUS 3aHATHI
JIEKIIMOHHOTO TUTIA, KOMITJIEKT MYJIbTUMEIUIHOTO
00opynoBaHus (IEpCOHANIbHBIN KOMITBIOTED,
MYJbTUMEAUMHBIA TPOEKTOp, 3KpaH, ayAHOCUCTEMA),
JTIOCKa, DKpaH, KOMIUIEKT yueOHON MebenH,
noAKIoueHue K kommnbiotepHoit cetu CIT6IACY,
BbIXOJ B IHTEpHET.

59. TlomMertenust 7151 CAaMOCTOATEIHHON PabOTHI

[TomerieHnue U1t CaMOCTOATENBHOM paboThI
(unTanbHBIN 3251 6ubnuoreky, aya. 217): 11IK-23 mr., B
1.9. 1 .- IIK mms oun ¢ OB3 (cucteMHbIH 010K,
MOHHTOD, KJIaBUATypa, MBIIIIb) C MOIKIIOYCHHEM K
cetu «MHTEepHET» U 0OecreueHueM JJOCTyIa B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.




59. MexkadenpanbHas 1abopaTtopusi:
Cekuus A

2-s1 KpacHoapmetickas yi. 1.4

Ayn. No 40, Ne 15, Ne 226

I'mppaBnuueckas mammna 30tc; McnbitaTenbHas
mammHa 140tc; IIpecc ruapaBnudeckuii S0tc;
Mammna ucneitarensias S0tc; [Ipecc
ruapasirueckui S00Tc; YHUBepcallbHas HAalOJIbHAs
UCIBITaTENbHAS JIEKTPOMEXAHUYECKAsE MaIlHWHA 10
100 xH; YHuBepcaiibHasi HACTOJbHAS UCTIBITATEIbHAS
a7eKTpoMexanuueckass MamuHa a0 10 kH;
YHuBepcanpHasi HaCTOJIbHAsI UCIIBITATEIbHAS
aJeKTpoMexaHnuueckas mamuHa 10 SOkH;
VYHuBepcanpHas 3JIEKTPOMEXaHUUECKAs]
ucnbitatenbHas MamuHa 600kH; Cepso-
rupaBinyeckas ucnsirarenbras cucrema UTM na
100xH; CepBoruapapinyeckasi BBICOKOYaCTOTHAs
ucneiTarenbHas cucrema MaKron ma 25kH;
CepBoruapasiaudeckasi UCIIBITATENbHAS CUCTEMA -
Magnum - 2000xH; A1220 MONOLITH
YIABTPa3BYKOBOH /1€(hEKTOCKOII JJIsi KOHTPOJIA OETOHA;
JleTexTop crepKHEN apMaTyphl U OIIPEEIICHUE
TOJIIIMHBI 3aIATHOTO CJ10s1; MOJIOTOK JJIsl HCIIBITAHUIA
oerona SilverSchmidt PC; [Tpu6op ans onpeneneHus
MIPOYHOCTU MaTepuanoB MeTogoM oTpbiBa [10C
50MI'4.V; Teepaomep Equotip 3; YibTpa3BykoBoii
npu6op Pundit Lab; TDS-150 - Kommekc
n3Mepurenbhblid 40-kanansHbIi; TDS-530-30 -
Kommnekc nzmepurensubiii 30-kananbHbli; HoyTOyK
ASUS X450LB-WXO0; ITopTatuBHBII MHOTOOCHOBHOM
ONTUKO-DMUCCUOHHBIA aHAIU3ATOP XUMUYECKOTO
cocraBa MetayuioB ¥ ciuiaBoB PMI-MASTER UVR
Pro; IlopTatuBHBIN peHTI€HO-(ITyOpECEHTHBIN
CHEKTPOMETP ISl aHaIM3a METAJLIOB C

BO3MO>KHOCTBIO OTpeeNieHUs "eTKux 3JeMeHTOB" X-
MET 8000 Expert

Jlia naBanuaoB u mn ¢ OB3 obecrieunBaroTcs crieliMalibHbIE YCIOBUS AJIs MOJIy4YEHUs
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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