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

LenasmMu OCBOCHUS

IUCHUTINHEI

SBISIIOTCSL  IpUoOpeTeHue

3HAaHUMI OCHOBHBIX TOJIOKEHHUI

CTPOMTEJILHOM MEXaHUKH W YMEHHE HCIIOJIb30BATh JTH 3HAHUS Ha IPAKTHUKE; MPEICTABICHUE O PACUETHBIX
CcXeMaxX KOHCTPYKIUI U COOPYKEHUH U UX aHAIIN3€; OBJIAJICHUE METONAMU PacuyeTa CTPOUTEIbHBIX KOHCTPYKIIUI
Ha IIPOYHOCTb, JKECTKOCTb U YCTOMYMUBOCTD IIPU CTATUYECKHUX U TUHAMUYECKUX BO3JCHCTBUIX.

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

pPE3YJILTATOB.

2. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHMsI MO AUCHUIJIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM I

Ko n HaumeHoBanue
KOMIIETEHIINU

Ko n nHaumenoBaunue
WHJIMKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00ydeHUs 110
JUCLHUIUIMHE, 00€CIIeUnBalOLINe JOCTHKEHUE
IUTAaHUPYEMBIX pe3yibTaToB ocBoeHust OIIOI1

OIIK-1 Cnocoben pemartb

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

MeTOAbl (PyHIaMEHTAIbHBIX
HayK

OIIK-1.2 IIpeacrasnseT 6a30BbIC

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

3HaeT

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

yMmeeT

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

BJIajleeT

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

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

OIIK-1 Cmocoben pemartb

MIPUKJIaIHbIE 3ajauu
CTPOMUTEIBLHOU oTpaciu,
UCIONIB3YS ~ TEOpUI0 U

MeTOAbl (PYyHIaMEHTAIbHBIX
HayK

OIIK-1.3 OcymecTBasieT BbIOOp
(GyH1aMeHTaJIbHBIX 3aKOHOB,
OIMCHIBAIOLINX M3y4aeMbIii
IpoLecc WIM  SIBICHHE, JUIS
peleHus 3a1a4
npogecCuoHAIbHON
JESATEIBHOCTH

3HaeT

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

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

BJIajJieeT

ONMCAaHUS  HaANPSHKEHHO-Ie(OPMUPOBAHHOTO
COCTOSIHUSI CTPOUTENBHBIX KOHCTPYKIMH C
MIpUMEHEHHEM (yHIaMEHTATbHBIX 3aKOHOB.




OIIK-1 Cmocoben pematb

IIPUKJIAIHBIE 3aa4u
CTPOUTEIILHON OTpAaciIy,
UCIOJIB3YSl  TEOPHIO u

MeTOJIbl  (PyHIaMEHTaThHBIX
HayK

OIIK-1.4 Pemiaer uHXEHEpPHBIE

3aauu c IPUMEHEHHUEM
MaTeMaTH4eCKOTo amnmapara
BEKTOPHOM anreopswl,

AHAJIMTUYECKON T€OMETPUHU

3HaeT

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

ymeer

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

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

OIIK-1 CmocobeHn pemath

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

MeTOAbl (PyHIaMEHTAIbHBIX
HayK

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

3HaeT

OCHOBHBIE (yHIaMeHTaIbHbIE 3aKOHBI
MEXaHUKH JehOpMUPYEMOro TBEPAOTrO Telna
IPUMEHUTEIBHO K  pacyeTy  CTEP/KHEBBIX
CUCTEM, TJIACTUH U 000JI0YEK.

yMmeer

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

BJIajleeT

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

OIIK-1 Cnocoben pemats|OIIK-1.8 IIpoBoauT oOlIEHKY|3HaeT
MIPUKJIaIHBIE 3aJ1auM|pe3yabTaTOB MaTeMaTH4eCKOTO|IpUHIUIIBI u METO/TBI MOCTPOEHUS
CTPOUTETHHOMN OTpacyu,|MOACIUPOBaHUA, (OPMYITUPYET|MATEMATHUYECKUX MOJICIICH.
UCIIONB3Ysl  TEOPHIO U |OpesIoxKeHNs no|ymeet
MeToAbl (hyHIaMEHTaTbHBIX |MCIIOJIb30BAHUIO MIPOU3BOIUTH OIICHKY pe3yIbTaTOB
HayK MaTeMaTHYeCKOH MOJAENH JIsl|MaTeMaTUYeCKOTO MOIETUPOBAHUS.
perieHus 3a/a4|BJaageer
npodeccnoHanbHOM aHaiM3a  pe3yJbTaToB MaTeMaTHUYECKOTO
NEeSATEIbHOCTH MOJICTTHPOBAHUS B IPAKTHUECKOM IIJIaHE.
OIIK-11 Cnoco6en|OIIK-11.1 ®opmynupyeT nenu u|3HaeT
OCYILIECTBIATh IMOCTAHOBKY|3aJaul UCCIIETOBaHUM METOAbl TIOCTAHOBKM 3a/lad M TPOBEICHUS
u perieHue Hay4HO- UCCJIEI0BAHUI.
TEXHUYECKUX 3a/1a4 ymeer
CTPOUTETBHOMN oTpaciu, CaMOCTOSITENILHO CTAaBUTh 33/1a4U UCCIICIOBAHUS
BBITIOJTHSATH B o0mactm pacyeTa KOHCTPYKIHH ¢ WX
AKCIIEPUMEHTAIBLHBIC 3JIEMEHTOB.
UCCIIETOBaHUS u BJIajeeT
MaTeMaTU4eCKoe MPOBEACHUS uccae0BaHUN
MOJIEJTMPOBAHUE, HaIpsDKEHHO-1e(OPMUPOBAHHOTO  COCTOSTHUS
aHAIIM3UPOBATh ux KOHCTPYKIUUU 3[JaHUS U COOPYKEHUI.
pe3yibTaThl, OCYIIECTBIATH

OpraHu3alril0 BbIIIOJIHCHUA
HAay4YHBIX I/ICCHe}IOBaHI/Iﬁ




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

OpraHu3aluilO BbBIITOJHCHHA
Hay4YHBIX I/ICCJICIIOBaHI/IfI

OIIK-11.3
MaTeMaTHYECKYIO
HCCIIEyeMOT O
(sBneHUSA) W©

Cosnmaer
MOJENb
mporecca

obOpabaTsiBacT

PE3YIbTATHI UCCICAOBAHUA

3HaeT

OCHOBHbBIE MPUHIUIIBI TOCTPOEHUS (PU3NUECKHUX
A MaTeMaTHYECKUX MOJEIEH CTPOUTEIIHLHON
MEXaHUKH CTEPKHEBBIX CUCTEM.

ymeet
COCTaBJIATH  KOMIIBIOTEPHBIC ~ MOJETH  JUIS
pacdeTos c UCIIOJIb30BAHUEM

MIPOTrPaMMHO-BBIYHCIUTEIBHBIX CPEIICTB.
BJIAJIeeT

MeTonaMu  (DOPMHUPOBAHHSI MATEMaTHYCCKUX
MOJIeNIeld CTEP)KHEBBIX CHCTEM U METOJaMu
HCCICIOBAHUS STHX MOJICIICH.

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

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

OIIK-11.6 amnuiaer
Pe3yJIbTAThI IPOBEAEHHOTO
HUCCIIEOBAHUS

3HaeT

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

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

CTEPKHEBBIX CUCTEM, TUTACTUH U 000JIOUEK.
BJIajeeT

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

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

OIIK-3.1 OmnuceiBaeT OCHOBHBIE

00

CBEICHUS

o0BeKTax ®

nporeccax NpodeccuoHaIbHON

JeSATSIIbHOCTH
HCIOJIb30BaHUS
npogecCuoHAIbHON
TEPMHUHOJIOTUU

HOCPE/ICTBOM

3HaeT

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

ymeer

BBINIOJIHATh OMHCAHUE KOHCTPYKTHUBHBIX CXEM
34aHUNA U COOPYKEHUU, OTIAEIbHBIX AJIEMEHTOB

KOHCTPYKIUH, CBONCTB CTPOUTEIBHBIX
MaTepHuaoB.

BJIajIeeT

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

ONMCAHUS HCIIOIB3YEMBIX METOJOB pacuera
KOHCTPYKLIHM.




OIIK-6 Crniocoben
OCYILIECTBIISTh u
OpPraHU30BBIBATH

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

COIMANILHBIX TPEOOBAaHUU U
TpeOoBaHU OE30MaCHOCTH,

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

HaJ30p 3a UX CO6J'IIOI[€HI/IGM

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

3HaeT

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

ymeer
paccuMThIBaTh YCWJINMSA U IE€PEMELICHUs B
pacyeTHbIX cxemax CTPOUTEINIBHBIX

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

BJIaJeeT

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

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

npodeccnoHanbHOM  00pa3oBaTENbHON MPOrPAMMBI

08.05.01

CTpOI/ITeJ'ILCTBO YHHUKAJIbHBIX 3JJaHUNA U

COOPY>KEHHMI M OTHOCHUTCS K 00s13aTeIbHOM YacTy yueOHOTO TIIaHa.

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




Bricmas maremaTuka

3HaTh (DyHIAaMEHTAJbHBIE OCHOBBI BBICHICH MaTeMaTHKH, JWHEHHOW aireOphl, MaTEeMaTHYeCKOTO
aHaJIN3a;

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

BJIQJICTh HABBIKAMH PEIICHUS CUCTEM JMHEWHBIX anreOpandecKux ypaBHeHUH, nuddepeHmanibHoro u
WHTETPAIbHOTO UCYUCIICHUSI.

Comnpotusienue matepuanoB. OCHOBBI TEOPUH YIIPYTOCTH U TUIACTUYHOCTH

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

3HaTh OCHOBHBIE TIOJIOKEHUS, IPUHLUIIBI 1 METO/IbI PEILICHHUS 33]1a4 TEOPUH YIIPYTOCTU U IIACTUYHOCTH;

YMETh ONPEIENATh YCUINS U AePOpMAIK OT BHEIIHUX BO3JICHCTBUI B IPOCTHIX PACUCTHBIX CXEMaX;

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

Teopernueckas MEXaHHKa

3HaTh OCHOBHBIC TTOJIOKEHUSI, TPUHITUIIBI U METO/Ibl CTATUKHM, KHHEMATHUKH U IMHAMUKHU TBEPAOTO TEJa;

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

BIIAJICTh HABBIKAMHU HCIIOJIb30BAHUS METOJOB TEOPETHUYECKOM MEXAaHWKH IMPU PEIICHUH WHKEHEPHBIX
3aa4.

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

HudbopmalinoHHbIEe TEXHOIOTUN

3HATh OCHOBHEBIC MOHSATUSI MHPOPMATUKH, COBPEMEHHBIC CPEICTBA BRIYUCIIUTEILHON TEXHUKH,

YMETh pellaTh CUCTEMBbl JIMHEHHBIX anreOpanyecKuX YpaBHEHUH C MPUMEHEHHEM IPOTrpaMMHO-
BBIYUCIIUTEIBHBIX CPEJICTB;

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

Kommnbrorepnas rpaduxa
BJIQ/IETh HABBIKAMH HCIOJB30BAHUS KOMIBIOTEPHOW TEXHUKH TPHU BBHIMOTHEHHH TpadUUYecKuX H
0(pOpPMHUTETBCKUX padoT.

dusnka

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

BJIaJIETh OCHOBAaMH HAYYHOI'0 MOAXO0/a K SIBJICHUAM M MPOLIECCaM MATEPUAIBHOTO MHPA.

Crpourensuble MaTepuansl. Yacts 1

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

yMeTh TPHUMEHATh 3HAHUSA O CBOMCTBaX MaTepHajoB IpPU BHIOOpEe HX (PU3UKO-MEXaHHUUECKUX
XapaKTEPUCTHK VISl pacyeTa HECYIUX KOHCTPYKIIMM 3JaHUN U COOPYKEHUN.

BJIa/IETh OCHOBAMHU MEXAHUUYECKUX UCIIBITAHUN 2JIEMEHTOB KOHCTPYKIIMM.

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

1 [Henuneiinble 3a1aun CTPOUTEIBHON MEXaHUKU [1K-1.6, T1K-1.8




2 |Teopus pacuera Ha AMHAMHYECKUE U ceiicMuueckue Boneicteusi|IIK-1.6, [TK-1.8

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

4 |HayuHo-uccnenoBaTesbckas padbora IIK-3.1, TIK-3.2, TIK-3.3
5 [["'eomexanuka IIK-1.1, I[IK-1.2

3 |OGcnenoBanue, UCTIBITAHUE 3/TAHUNA U COOPY>KEHHM

4. O0beM IUCHUIIMHBI (MOAYJIAA) B 3a4eTHBIX €IUHHUIAX C YKA3aHHEM KOJHYeCTBA aKaJAeMHUYEeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBarejeM (10 BHAAM Y4eOHbBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
M3 Hux yacsl Ha
. Bcero
Bun yueGHoit paboTh MIPAKTUYECKYIO
Hacos MOJATOTOBKY S 6 7

KoHTakTHas padora 224 64 80 80
Jlextmmonnbie 3auatus (JIek) 96 0 32 32 32
Jlaboparopusie 3ansTus (J1ad) 4 0 2 2
[pakTuueckue 3austust (Ip) 124 0 30 46 48
Muast koHTakTHasi padoTa, B TOM YHCJIe: 4,75 1,05 1,85 1,85
KOHCYJIbTAIIMU TI0 KYPCOBOM paboTe (IPOEKTY), 5 0.4 0.8 0.8

KOHTpOJbHBIM paboTtam (PI'P)

KOHTaKTHas paboTa Ha aTTeCcTalluio (caJa 3a4era,
3a4eTa ¢ OLICHKOM; 3aIlMTa KypCOBOM pabOThI 2 0,4 0,8 0,8
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas1 pa60Ta Ha aTTeCTalnuio B CCCCHIO

0,75 0,25 0,25 0,25
(KoHCYIBTAIMSA TIEpe]] SK3aMEHOM U cJlava IK3aMeHa)
Yacbl HA KOHTPOJIb 62,25 8,75 26,75 26,75
CamocrositenbHas padora (CP) 213 70,2 71,4 71,4
O0masi Tpy10eMKOCTh JUCHUILIUHBI (MOAYJIS1)
yacel:| 504 144 180 180
3aYeTHbIC eUHHUILLI: 14 4 5 5

5. Conep:xxanue IMCHUILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejamM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHUYeCKHX YaCOB U BU/I0B YU4eOHBIX 3aHATHH
5.1. TemaTn4eckuii MaaH JUCIUTUIUHBI (MOTYIIS)

KonTakTHast paboTta (110 yueOHBIM
3aHITHSIM), Yac. Kon
WHAUKATOD
3 a
9| Jexkuuu I13 JIP Bcero,
Ne Pasnenbl qUCIUTLITHHBI g CP JOCTIKCHH
5} gac. q
Q W3 HUX Ha W3 HUX Ha W3 HUX Ha
TIpaKTH- TIpaKTH- MpaKkTH- KOMIICTCHIL
BCEro | 4YecKyrm | Bcero | 4eckyro | Bcero | deckyro umn
moJro- moJro- moAro-
TOBKY TOBKY TOBKY
1. |1 pasnen. Pacuer crarnyecku
OMPEETUMBIX CTEPKHEBBIX
CHUCTEM Ha HEMOABUKHYIO
Harpy3Ky
PacuetHbie cXEMBI COOpYKEHUI OIK-1.2,
1.1, "0oPY 5] 2 2 |omK-3.1,
MX KHUHEMAaTUYECKUI aHaIN3 OIK-11.1




OIIK-1.2,

OIIK-1.3,
12 MHoOronposieTHsle  LHIapHUPHO- 9 15 ggiéi’
KOHCOJIbHBIE Oallku OIK-
6.11,
OIIK-11.1
OIIK-1.2,
MHOTOIUCKOBEIE pacyeTHbIC OINK-1.3,
OIIK-1.5,
13 |cxemsr TpexmapHupHBIE pamMbl U 9 21 | ork-3.1
" |apku. Pambl ¢ 3aMKHYTHIM OHK-l ’
KOHTYPOM 6.11,
OIlK-11.1
OIIK-1.2,
OIIK-1.3,
CraTndecku ONpeaeIMMbIE OINK-1.5,
1.4. II0CKHE hepMbl 12 20 [ OIIK-3.1,
. P OTIK-
6.11,
OIlK-11.1
2. 12 paznein. Pacuer cratnuecku
OIIPENIeIUMBIX CTEPKHEBBIX
CHCTEM Ha IO/IBIKHYIO Harpy3Ky
JIluHMM  BAMSHHUSA peakuul U OIlK-1.2,
2.1. |BHYTPEHHUX YCWJIMH B MPOCTHIX 4 12 | OIIK-1.3,
U MHOTOIPOJIETHBIX Oaikax OIIK-1.5
Onpenenenue peakuuii u OIlK-1.2,
2.2. |BHYTPEHHUX YCHJIMH IO JIMHUIM 8 12 | OIIK-3.1,
BIIUSIHUS OIIK-6.11
JIuHuu BAUAHUA YCUIIUHI B apKax, i
23, pamax U mpocThIX pepmax 4 8 OTIK-1.2
3. |3 pasnen. Onpenenenne
MEPEMEIICHUIN B CTATUYECKHU
OTIPENIeIUMBIX CTEPIKHEBBIX
crcTeMax
OcHOBHBIE TIPUHLIUIIBI u OIIK-1.2,
31 |reopemsl CTPOMUTEIBHOM 4 10 OIIK-1.3,
7 |mexanuKy. dopmyna OIIK-1.4,
Makcgesia-Mopa OIIK-1.5
OnpeneneHre TMepeMelleHud B
3.9 |IIAPHUPHO-KOHCOMBHBIX Oankax 16 26 OIIK-1.2,
" |u TIocKMX pamax OT CHIIOBOM OIIK-6.11

Harpys3kKu




OnpeneneHue nepeMenieHui ot

OIIK-1.2,

3.3. |[TemnepaTypHOTro BO3JACHCTBUS U 4.2 8,2 8g§:ig’
OT OCAJIKH OIOpP OIIK-6 '1i
4. |4 paznen. lnas koHTakTHas
pabora
4.1. |Nnas xonTakTHas pabora 0,8 | OIIK-1.2
5. |5 paznmen. Kontpoin
OIIK-1.2,
OI1K-1.4,
OIIK-1.5,
5.1. [3auder ¢ oueHKoOI 9 OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
6. |6 pasnen. Pacuer ctaruyecku
HEONPEICTUMBIX CTEPKHEBBIX
CHCTEM METOJIOM CHIJI
OIIK-1.2,
OIIK-1.3,
Craruuecku HEOIpeEIUMBbIE OIIK-1.5,
6.1. [cucrembl, uX CcBOiicTBA H 2 4 OI1K-3.1,
0COOEHHOCTH OIIK-
11.3,
OIIK-11.6
Pacuer CTaTHUYECKHU OIK-1.2,
6.2 HEOIPEIETUMBIX pPaM METOJ0M 174| 314 Ogllfl-}g'_'s'
" |cmm  Ha gmeWicTBHE  CHIIOBOM ' ' 111
HarpysKu OIK-11.3
OIIK-1.2,
OIIK-1.4,
Pacuer pam wmeTtomoM cun Ha OIK-1.8
6.3. |[reMriepaTypHOe BO3ICHCTBUE U 10 18 OHK-. '
0CaJIKy OIop 111
OIIK-11.3
OIIK-1.2,
Pacuer CTATHYECKHU OI1K-1.8,
6.4, |HEOTIPENETHMBIX bepm u 9 6 OIIK-3.1,
" |mpocTpaHCTBEHHBIX pam OIIK-
METOJIOM CHIJI 11.1,
OIIK-11.3
7.

7 paznen. Pacuer crepKHEBBIX
CHUCTEM METOJIOM NEPEMELICHUN
B KaHOHHYECKOU popme




OIIK-1.2,

71 Meton n(:,peMemeHHH B 2 4 OIIK-1.5,
KaHOHUYECKOH (opme OITK-11.6
Pacuer pam METOJ0M OIIK-1.2,

7.2. |nepemelieHnii  Ha  JICUCTBHE 12 16 34 OIIK-1.5,
CUJIOBOM Harpy3ku OIlK-11.1

OIIK-1.2,
Pacuer pam METOJIOM OIIK-1.4,
nepeMeIIeHU I Ha OIIK-1.5,

[ TEMIIEpaTypHOE BO3JACUCTBUE H 4 4 10 OIIK-
0CaJIKy OIop 11.1,

OIIK-11.6

74 Pacuer mpocTpaHCTBEHHBIX pam 5 9 5 OIIK-1.2,

" |[meTomom nmepemeniennit OIlK-11.1

8. |8 pazmen. Marpuunsie GopMbI
pacyera CTep>KHEBBIX CHCTEM B
NIePEeMEIICHISIX
Merto epeMeIeHui B OIIK-1.2,

8.1. A TICbeMel 4 8 | 16 |OIK-3.,
MaTpuyHOU popme OITK-11.6

OIIK-1.2,
OCHOBBI pacyeTra CTEp>KHEBBIX OIIK-3.1,

8.2. [cucteMm MeTOmOM  KOHEYHBIX 2 6 12 OIIK-

3JIEMEHTOB 11.1,
OIIK-11.6

9. |9 paznen. CMemaHHbIi METON
pacueTa CTaTU4eCKu
HEOTPEICITUMBIX paM

OIIK-1.2,
CMemaHHblli  METOJI  pacydera OIIK-1.5,

9.1. |cratuuecku HEeOoIpeaeTUMBbIX 4 4 10 OIlIK-

pam 11.1,
OIIK-11.6

10. |10 pa3znen. Nnas koHTakTHas
pabota

10.1.|1nas xonTakTHas paboTa 1,6 OIIK-1.2

11. (11 pa3znen. Kontpoisb

OIIK-1.2,

OIIK-1.4,

OIIK-1.5,

11.1.|9k3amen 27 OIIK-3.1,
OIIK-
11.1,

OIIK-11.6




12. (12 paznen. OCHOBBI AMHAMUKU
COOPYKEHHI
OcCHOBHBIE TTOHSATHUS u OITK-1.2
onpeﬂeHeHHvsI JTUHAMHKH OIK-1. 4'
19 1_|coopyxeHui. CBoOOmHBEIE U 4 12 OIK-1. 5’
BBIHYK/ICHHBIC KoJieOaHus OIK-3.1 ’
CHCTEM C OJHOHW CTENEHBIO OINK-11 é
CBOOOIBI '
OIIK-1.2,
OIIK-1.4,
CBoOoaHBIE ¥  BBIHYXJICHHBIC OITK-15
129 KOJIeOaHMs CHUCTEM c 14 26 OHK-B.l,
HECKOJIbKUMU CTENEHIMHU OIK- ’
CBOOOIBI 111,
OIIK-11.6
OIIK-1.2,
[TpubnmxeHHbIC METO/IbI OINK-1.4
19 3 [PCWEHAS 337129 JIMHAMHKH. 9 8 OITK-1 5’
' |Mepsbr 3aIUTEI oT OHK-3.1,
JTMHAMUAYECKUX BO3AECHCTBUNA OITK-1 1 é
13. |13 pazznen. OcHoBbI
YCTOWYHUBOCTU COOPYKEHUIN
OIIK-1.2,
OIIK-1.4,
131 OCHOBHBIC MOJIOKEHUS 4 9 OITK-15
YCTOMYUBOCTH COOPYKEHUU OHK-3.1:
OIIK-11.6
. OIIK-1.2,
VY cToMUMBOCTH [EHTPaIbHO- OIK-
13.2.|cxxaTeIx MPSMOJIMHEMHBIX 44 ( 104 111
cTepKHeH OTIK-11.6
JmHaMudecKui u OIIK-1.2,
13.3.|3HepreTnyeckuit METO/IbI 11 18 OIIK-1.4,
pacueTa Ha yCTOWYMBOCTD OIIK-1.5
14. |14 pa3nen. OCHOBHBIE OHATHS
TEOPUH M3rH0a TUIACTUH, METOIBI
UX pacuera
OIIK-1.2,
OOuiue MOJIOYKEHUS. OITK-1.4
14.1. |Pa3peratomiue yYpaBHEHUs 2 6 =
OIIK-1.5,
M3r1u0a TOHKUX IIJIACTUH OTIK-3 1
OIIK-1.2,
OIIK-1.4,
14.2. [TocTaHOBKM M METOJbI PELICHUS 8 20 OIIK-1.5,
3amay u3ruda IUIacTuH OIIK-
11.1,

OIIK-11.6




143 Pacuer T MeTOIOM KOHEYHBIX 7 4 4 8 16 OIIK-1.2,
3JIEMEHTOB OIlK-11.1
15. |15 paznen. OcHOBHBIE IOHATHS
Teopur 000JI0YEK, MOJICTH U
METO/bl UX pacyeTa
OO0mue TOJIOKEHHUSI O pacyeTe OINK-1.2,
15.1. TOHKHX OGOI0UCK 7| 2 2 4 OIIK-1.4,
OIlK-3.1
Pacuer TOHKHX TOJIOTUX
o0omouek. OOIME CBEIEHUS O OIIK-1.2,
15.2. 711 2 4 7 OIIK-1.5,
YUCJICHHBIX METOJIaX pacuera OITK-11.6
000J104€eK
IIpuMeHeHne MeTona KOHEYHBIX OIIK-1.2,
15.3. 711 6 8 15
AJIEMEHTOB K pacueTy 000JI04YeK OIIK-11.1
16. |16 paznen. MHas koHTakTHas
pabora
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
16.1.|nas koHTaKTHAs paboTa 7 1,6 | OIIK-3.1,
OIIK-
11.1,
OIIK-11.6
17. |17 paznen. Kontpons
OIlK-1.2,
OIIK-1.4,
OIIK-1.5,
17.1.|9k3amen 7 27 OIIK-3.1,
OIIK-
11.1,
OIlK-11.6
5.1. Jlekiuu
Ne | HammeHnoBanue paznena .
. HanmMeHnoBanme 1 KpaTkoe CoAep:KaHue JISKITHi
pasn Y T€MBI JIEKIU I
BBonnas nexums. PacueTHble CXeMbl COOPYKEHMM M MX KHHEMATHYECKHUI
aHaIu3
O6mas napopmarus o Kypcy. [IpeameT u 3agaun CTpOUTETHFHON MEXaHHUKH.
OcCHOBHbIE TIOHSATUS W NPUHIUNBL. PacueTHas cxemMa COOpPYKEHHS U €€
Pacuetnbie cxembl areMeHThl. TpeOoBaHUs K pacueTHON cxeMe W KpuTepuu BeiOOpa. CBsizu u
1 COOPYKEHHM, UX Y376l pacdeTHhIX cxeM. Bunbel Harpy3ok u BosneicTBuil. Knaccudukanus
KWHEMATUYECKHUI aHaU3 |[pacuyeTHhIX cxeM. KuHeMaTndeckuil aHaiu3 pacyeTHbIX cxeMm. CTeneHb
cB00OOBI cucTeMbl. HeoOX0oauMoe U T0CTaTOYHOE YCIOBHE T€OMETPUIECKON
Hen3MeHsieMocTH. [IpaBuia TeOMeTpUYECKH HEM3MEHSIEMOTO COCIUHEHUS
JTUCKOB MEXy cOO0H M ¢ OCHOBaHHEM. MTHOBEHHO M3MEHSIEMBIE CHCTEMBI.
MHoOronpoeTHbIe MAapHUPHO-KOHCOIBHBIE OaIKH
MHoronpoJieTHbIE 06 K o I .
ne cBeneHus. KunHemarnueckuwit ananm3. [locTpoeHme MO3TaKHOM
2 | mIapHUPHO-KOHCOJBHBIC o
S cxembl. OnpeneneHne ONMOPHBIX pPeaKIUil, BHYTPEHHUX CHJI U TOCTPOCHHE
AIIOP.




MBHOroaucKoBbIE
pacyETHbBIC CXEMBI.

OAHOOUCKOBBIE M MHOTOJMCKOBBIE pacueTHblE CXEMbl. TpeXIapHUpHbIE
pacueTHbIe cXxeMbl. PamMbl ¢ 3aMKHYTBIM KOHTYPOM

OnHONUCKOBBIE M JBYXJIUCKOBBIE O€3paclOpHbIE PACUETHBIE CXEMBI.
TpexmapHupHBIE (pacrioOpHbIC) pacueTHbIe cxeMbl. OnpeneneHnue peakiui B
TPEXIIAPHUPHBIX paMaxX IIpU IPOU3BOJIBHBIX HArpy3kKe U PacIOIOKEHUU

3 |TpexmapHupHBIE paMbl U
onop. Knaccuukanus nu ocHoBHbIE 351€eMeHTHI apok. [lopsnok onpeneneHus
apku. Pambl ¢ 3aMKHYTBIM . . .
o o peakuuii M yCWIMH B CeuYeHHUSX TpexiiapHupHod apku. [lonste o
HTYpOM
P palMOHAJIBPHOM OYEPTAHMM OCU apku. PaMmbl C 3aMKHYTBIM KOHTYpPOM.
CriocoObl packpbITUS 3aMKHYTOI'O KOHTypa W ONpEAE]ICHHE peakluil BO
BHYTPEHHUX CBS35IX.
Cratuuecku onpenenumsle miockue ¢pepmbl. CriocoOb! onpeaesieHus yCuIni
B crepxkHsaXx ¢epMm. ['papuueckuit cmoco® ompeneneHuss yCHUIHM.
[npenrenpHbIC (hEepMBI.
Craruuecku .
[Tnockue ¢epmbl. OOpasoBanue (epM U YCIOBHE HX TE€OMETPUYECKOMH
4 | ompenenuMble MIIOCKUE
(bepysi HeusMmeHsemoctu. Kitaccudukauus ¢epM. AHaIUTHYECKOE OINpe/eeHue
p ycnnuid B cTepkHAX (pepm. CrocoO BBIpe3aHUst y3JI0B U CIIOCOO CKBO3HBIX
ceueHuil. ['padmueckuii criocod onpenenenus ycunuid. OcoOeHHOCTH pacyera
IINPEHTEIBHBIX M TPOCTPAHCTBEHHBIX (pepMm.
JIMHUYM BAMSHUA peakUUid U BHYTPEHHUX YCUJIUI B MPOCTHIX Oankax. JInHum
., |BIMSHUS B IIapHUPHO-KOHCOJIBHBIX Oasikax
JIunuy BiMsAHUA peaKkLuii . .
- |llonsiTue o nuHMM BIUsSHUS. JIMHUM BIMSHUS peakuui U yCUIUM B Oalike Ha
Y BHYTPEHHUX YCUJIHI B . .
5 JIBYX OIIOpax U B KOHCOJIbHOM Oanke. [[pMHIMIIBI TOCTPOECHUS JINHUIN BIUSHUS
IIPOCTBIX U .
P B LIIAPHUPHO-KOHCOJIbHBIX Oasnkax. Ilepenaya muHUM BIUSHUS 110 MOATAXHON
MHOTONPOJIETHBIX OaNKax . .
cxeme. KuHemaTnueckuil cnoco® MOCTpOeHUs JUHUHN BiusgHUA. JluHUUK
BIIUSIHUS B TPEXIIAPHUPHBIX CUCTEMAX.
Onpenenenue peakuvii U BHYTPEHHMX YCWJIMM IO JIMHMSIM BIUSHUS OT
HEINOJBWKHOU U NOJIBUYKHOM Harpy3Ku
Omnpenenenne peaknuii u |OnpeneieHne peakuui U yCWINH OT HENOJBHKHOM HAarpy3kd € MOMOIIBIO
6 | BHyTpeHHUX ycuiMii 10 |TMHUHN BiussHUA. OnpeneneHne peakiuid ¥ yCUIMNA OT CUCTEMbI IIOJBUKHBIX
JIUHUSAM BIHSHUS Ipy30B IO JIMHUAM BiUsAHUA. OmpenesaeHune MojaoKeHUs] KpUTHUECKOTo Ipy3a
Ha/1 BEPIIMHOMN JIMHUM BIUsIHUA. [ToHATHE 00 00BEMITIOINX IIOPAX.
JIuHUM BAMSTHUS YCUIIMN B TPEXIIAPHUPHBIX apKaxX, paMax U INIOCKUX (pepmax
Jlunuy Biustaus yeunuii (OCOOEHHOCTH MOCTPOEHMS TMHKUI BIUAHUA B (epMax. JIMHUM BIMSHUS NpH
7 B apKax, pamax u y3J10BOM mepenaue Harpy3ku. Betsu nunuun BiusHus B pepme. [loctpoenue
MPOCTHIX hepmax JVMHUN BIMSHUSA YCUIIMH B CTEPXKHAX MPOCTHIX (epM.
OcHOBHbIE TPUHIUIBI U TEOPEMbI CTPOUTENbHOW MeXaHuku. Popmyna
Makxkcaemna-Mopa. Onpezenenne nepeMeIieHnid 0T CUII0BOM Harpy3Ku
OcCHOBHbIE NPUHLUIIBI U .
.. |O6mue nonoxxenusi. OCHOBHBIE IPUHLIUIIBI CTPOUTENbHON MexaHuKu. Paborta
TEOPEMBI CTPOUTEIBHON
8 BHemHuX cui. [loTeHnmaneHas sHeprus aegopmarun. OCHOBHbBIE TEOPEMbI
Mexanuku. opmyna .
M M ctpoutenpHo MexaHuku. @Dopmyna Makcsemna-Mopa u ee BuA I
akcBeuia-Mopa
p pa3NUYHBIX pacdeTHBIX cxeM. ExnHuuHoe u rpy3oBoe coctosHus. CrocoOsl
MIEPEMHOKEHHUSI JITIOP.
OnpeneneHne JIMHEHHBIX M YIVIOBBIX IEPEMEIIEHUN B IIApPHUPHO-
Onpenencuue KOHCOJIBHBIX OaJikax M MJIOCKUX paMax OT CHJIOBOM Harpy3ku
MIEPEMELIEHHI B OnpeneneHne JUHEHHBIX U YIJIOBBIX INEPEMEILEHUM, BBI3BAHHBIX CHJIOBOM
9 | mapHHPHO-KOHCOJBHBIX |HArPY3KOH. Beruncinenue wuHTerpanoB Makcsemra-Mopa ¢ IOMOIIBIO
Oasikax ¥ IUIOCKUX pamax |'mepemMHoxkeHua” smop. IlpaBuno Bepemaruna, ¢opmyna Cumrncona,
oT cuioBoi Harpy3ku |popmyna Ttpamenuii. Iloctpoenme wusornyroit ocu IIKB. Iloctpoenue
ne(GopMUPOBaHHON CXEMBI PaMBl.
Orpesenenne Onpenenenre nepeMenieHUi 0T TeMIEPATypHOTO BO3AEUCTBUSA U OT OCaAKU
10 HepeMelleHU OT orop

TEMITIEPaTypPHOTO

Omnpenenenue nepeMenieHnid OT TEIIOBOTO BO3/ICHCTBUSI (M3MEHEHNE




BO3JEUCTBUSA U OT OCAJKH

temneparypsl). OnpezneneHue nepeMelleHnii, BbI3BaHHBIX HEPaBHOMEPHOMU
0CaJKOH OIOp U HETOYHOCTBIO U3TOTOBJICHUS DJIEMEHTOB.

onop
Cratudecku Crartuuecku HeolpeaeIuMble CUCTEMBI, UX cBOMcTBA. Ues Mmeroaa cui
13 HEONPEAEITUMBIE CBoiicTBa CTaTUYECKH HeOompeneauMbIX cucteM. CTeneHb CTaTHYeCKOU
CHCTEMBI, UX CBOMcTBa U |Heonpeaenénnoctu. Mnes merona cun. OCHOBHasE CUCTEMa U KAHOHUYECKHE
0COOEHHOCTH YpaBHEHUS METO/AA CHIL
Pacuer cratnuecku HeonpeAeIUMbIX INIOCKUX paM METOJIOM CHUJI Ha JIEUCTBUE
CUJIOBOW Harpy3ku
Pacuer cratnuecku
Kanonunueckue ypaBHEHHsI METOJA CHJI IIPU pacyeTe Ha CUJIOBYIO HarpyskKy.
HEONpPEeIeTUMBIX paM
14 MeTOT0 Omnpenenenue kodpUIMEHTOB U cBOOOMHBIX wieHOB. [lopsnok pacuera
M CHWJI Ha
cTon . METOAOM CHJI. YUeT CUMMETPHUM IIpU pacuere MeToaoM cui. OmnpeneneHus
JIEUCTBHE CUIIOBOM .
MepeMenIeHu B CTATUYECKU HEOIPEACIUMBIX CUCTEMaX C MCIOJIb30BAaHUEM
Harpy3ku . .
pYy CTaTUYECKHU ONPEIETUMON OCHOBHOW CUCTEMBI METO/1a CUJI.
Pacuer pam MeTo10M CHI1 Ha TeMIIEpaTypHOE BO3/IEUCTBUE U OCAIKY OIOP
Pacuer pam meToniom cun
Oco0eHHOCTH pacyeTa CTaTUYECKH HEONPEISIMMBIX CHCTEM METOOM CHII Ha
Ha TeMIEpaTypHOE o
15 . TeMreparypHoe  Bo3zeiictBue.  OmpeneneHue  CBOOOIHBIX  YJICHOB
BO3JICUCTBUE U OCATKY o
KaHOHMYECKUX YypaBHeHUH. OcoOEHHOCTH pacuera METOAOM CHJI Ha
010
P HEPAaBHOMEPHYIO OCAJIKy OIIOpP U HA HETOUYHOCTh U3TOTOBIJICHHUS.
Pacuer craruuecku HeompenenuMbix ¢GepM M MPOCTPAHCTBEHHBIX paMm
Pacuer ctatuueckn  [METOAOM CHII
16 |HeOUpEaEIHMbIX ¢depm u |CTenenb cTaTH4ecKoil HEONPENeTMMOCTH (EepM U IPOCTPAHCTBEHHBIX pPaM.
IPOCTPAaHCTBEHHEIX paM |BbIOOD OCHOBHOW CHCTEMBI M COCTaBJICHHE KaHOHMYECKHMX YPABHEHMI.
METOJOM CHJI OcoOenHoctu pacueTa pepM U MPOCTPAHCTBEHHBIX paM METOJIOM CHII.
Meron mnepememiennii B kKaHoHuueckoil ¢opme. OCHOBHasi cuUcCTeMa H
KaHOHMYECKHE YPAaBHEHUSI METO/1a IEPEMEIICHUI
Crenenp KMHEMaTHYeCKOW Heompenenumoct. OmpeneneHue yCHINM TI0
. _ |u3BecTHBIM nepemenienusam. Maes merona nepemeniennii. OCHOBHas cucTeMa
Meron nepeMenieHuii B o
17 . M KaHOHWYECKHE ypaBHEHHUs MeToja TnepemenieHuit. OnpeneneHus
KaHOHUYECKOH opme
ko3¢ (dULIMEeHTOB M CBOOOIHBIX dieHOB. llocienoBaTenbHOCTH pacyeTa
MetofoM repemenieHnid. CpaBHEHHE METOJOB CHJI M TEepeMEeNIeHUHN.
[IpeumyiiecTBa 1 HEAOCTATKH METO1A IEPEMEILICHMUIA.
Pacuer pam MmeTomOM mnEepeMelleHM Ha JEHCTBHE CHJIOBOM Harpys3KHu.
VYhpoleHus npu pacuere paM METOI0M MepeEMEIICHU .
Pacuer pam metogom |IIopsnok pacuera pam MeTonoM nepemenieHnil. OCHOBHas CHCTEMa METOJa
18 nepemMenieHnit Ha nepeMenieHu s pacyeta IUJIOCKOM pambl. (COCTaBIEHHE CHUCTEMBI
NECTBHE CUIIOBOM  |KaHOHMYECKUX ypaBHeHUU. OmpeneneHue Kod(PQPUIIMEHTOB U CBOOOIHBIX
HATrpy3KH yineHoB. IlocTtpoenue smrop ycwiuit B 3agaHHOM cucreme. lIposepku
pemienus. Mcnonp3oBaHue cCUMMETpPUM B METOZE nepeMenieHnid. [Ipumepst
pacyeTa paM METOJOM MEPEMEILIEHUMN.
Pacuer pam Meronom mnepeMelieHHWi Ha TEMIIEpaTypHOE BO3IECHCTBHE U
Pacuer pam meTogom  [0caaky omop
nepemMenieHnit Ha Pacuer mockux paM  METOIOM TIEpeMENICHHH Ha TeMmIepaTypHOe
19 TEMIEPaTypHOE BO3E€HCTBUE. PacueT IUIOCKMX paM METOAOM IEPEMEIIEHUN Ha JeWCTBUE
BO3JIEHCTBUE U OCAIKy |HEPAaBHOMEPHOW ocaaku ornop. OCOOEHHOCTH KaHOHWYECKUX YPAaBHEHHH H
orop MOCTPOCHUS DMIOP M3TUOAIONIMX MOMEHTOB B OCHOBHOM H 3a/laHHOM
CUCTEMAX.
p Ocob6eHHOCTH pacyeTa MPOCTPAHCTBEHHBIX PaM METOJIOM NIEPEMEIICHHI.
acyer .
Pacuer pam MeTrogoM mepemelieHuil ¢ yueTtoM cUMMETpuH. ['pynmnupoBka
20 | mpoCTpaHCTBEHHBIX pamM

METOJIOM IepEMEILICHU I

HEW3BECTHBIX W pas3jokeHne Harpy3ku. CrTeneHb KHHEMaTH4YeCKOU
HEOIPEAEIMMOCTH ITPOCTPAHCTBEHHBIX paM. OCHOBHas cUCTEMA.




OcoOeHHOCTH OmpeieNieHus] yCUIINI B OCHOBHOM U 33JJaHHOU CHCTEME.

Merton nepeMenieHui B

Marpuynas ¢popma Metoa nepemerieHuii. [Ipsmoii MeTo )KeCTKOCTH
Meton mepemenieHuii B (opMe MPsSMOTO0 METOAA >KECTKOCTH. THIOBOMA
CTEP)KEHb HM3TrH0AeMOM CTEP)KHEBOM CHCTeMBbI (IUIOCKOM pambl). Matpuia

21 . KECTKOCTH W BEKTOpP HArpy3Kd s HM3rH0aeMoro IUIOCKOTO CTEpKHS.
MATPHAHOH (opme Marpuna MHIEKCOB M COCTABICHHE MAaTPUYHBIX YPAaBHEHMH Ul CHUCTEMbI
n3rubaempIx cTepskHeil. OOIuil aJropuT™ pacyera pamM B MaTpHUUHON opMme.
OcHOBHbIE TIOJIOKEHUS. MaTpullbl JKECTKOCTH CTEP)KHEBBIX KOHEUHBIX
1eMeHTOB. OOImMHA anropuT™M CTATHYECKOrO pacyeTa METOJOM KOHEUHBIX
3JIEMEHTOB
OcCHOBHBIE NOJIOKEHUSI, BUJIbI U (POPMBI, TOCTOMHCTBA U HEOCTATKU METOJa
KOHEYHBIX 2JIEMEHTOB. KOHEUHbIE 3JIEMEHTHl M aIllPOKCUMHPYIOIINE
OcHOBH pacueta ¢byakuun  (pyakmuu  ¢popmbl). TOYHOCTH, YCTOHYMBOCTH M CXOAUMOCTH
CTEPIKHEBBIX CHCTEM pemenust. CteneHn cBOOOIBI ISl TUIOCKOTO M MPOCTPAHCTBEHHOTO JIEMEHTA.
22 METOTOM KOHEHBIX Martpuipl K€CTKOCTH Ul CTEPXKHEBBIX 3JIEMEHTOB C PAa3HBIMM CTEIEHSAMHU
S ICMCHTOR cB00ObI. OCHOBHBIE COOTHOIICHUS JJIsi KOHEYHOTO 3JIEMEHTa M3TH0aeMoro
crepxHs. PopmupoBaHue TI100aIbHONM MaTpUIlbl KECTKOCTH U BEKTOpa
Harpy3Ku JUisl CTEPKHEBOW CHCTEMBI. Y4YeT 3aJaHHBIX IPAHUYHBIX YCIOBUM.
Cuctema paspemaroniux ypaBHeHUH u ee pemenue. Omnpenenenue
BHYTPEHHUX YCWJIMH B CTE€p)KHEBOM dyieMeHTe. OOmmii  aiaroputm
CTaTUYECKOT0 pacyeTa METOJ0M KOHEUHbIX JIEMEHTOB.
. CMelaHHBIN METOJT pacyeTa CTaTUYECKU HEONPEAETMMbIX CUCTEM.
CmelanHbiii MeTon OCHOBHBIE MOJIOKEHUS CMEIIaHHOrO Merona. Maes cMmelmaHHOro Merona.
23 pactcta CTatliaeCril - 1Geyoppas ccTeMa M KAHOHMYECKHE YPABHEHMS CMEIIAHHOTO METOJIA.
HCOTPEACIMMBIX PAM 117059710k pacueTa CMELIAHHBIM METOIOM.
0 OcHOBHbIE MOHATHUS U OIpPENEICHUS TUHAMUKU coopykeHuil. CBOOOIHbIE U
CHOBHDIC TOTHTHA 1 BBIHYKJICHHbIE KOJI€0aHHsI CUCTEM C OJIHOM CTENEeHbI0 CBOOO 1B
OTpEACTCHHA JMHAMUKH (5 o4 o prpte moHsTHA 1 IpeaIMeT H3Y4YeHMs] AMHAMHUKHU COOpYXeHHM. Bumib
COOPYIHCHHUH. JMHAMUYECKHUX Harpy3oK. YpaBHeHUs nuHamMuku. CteneHH cBOOOIBI Macc
26 Crobonubie u cucteMbl.CBOOOJHBIE KOJIEOAHUSI CUCTEM C OQHOM CTENEHBIO CBOOOIEI.
BBéHy)KHeHHHe JuddepenunanbHoe ypaBHEHHE CBOOOIHBIX KOJIE€OaHMH W €ro peuieHue.
KOJICOAMT CUCTEM €163 0 o prpre XapaKTEpUCTUKHU CBOOOIHBIX Kosebanuil. Onpeenenne KpyroBoit
OJHOH C6T CIICHRIO 4acTOThl CBOOOJHBIX HE3aTyXawolMX KojeOaHuil. 3aryxaromue KojeOaHHs.
CBODOAT Jlorapudmuueckuii AEKpeMEHT 3aTyXaHUsl.
CB00O0/IHBIE U BBIHY)KJCHHbIE KOJIEOAHUSI CUCTEM C HECKOJIBKUMU CTEIIEHSIMHU
CBOOOBI
CEoG Cuctema ypaBHEHHH CBOOOJHBIX KOJIEOAHUH CHCTEMBI C HECKOJIbKUMH
B;Sy;i::;i CTETICHSIMU CB06OZ[I>I.VBGKOBOG ypaBHEHHUE. BI)I‘{HSHGHI/IG 4acToT U (GopMm
97 OCBAHIA CHCTEM C cBOOOHBIX KosieOaHui. [ maBHbIE POpMBI KOeOaHU U UX OpTOrOHalIbHOCTb.
HECKOIEKUMI CTENCHSMI Huddepenunanbible  ypaBHEHHS  BBIHYXKICHHBIX  KojJeOaHUN  mpu
6 BUOPAIIMOHHON Harpy3Ke M MX pelleHHe NpU YCTaHOBHUBILUXCS KOJEOaHUIX.
CBODOIH Kanonuueckue ypaBHeHUs 17151 aMIUTUTY MHEPUUOHHBIX cuil. Onpenenenue
aMIUTUTY/l JMHAMUYECKUX YCUIIUH MPpH JeicTBUM BUOPALIMOHHOM HAarpy3KH.
CrniocoObl pUOIMKEHHOTO OMpPENENIeHUs YacTOT CBOOOJHBIX KOJIEOaHHM.
TIpUGHKEHHbIE METO/TBI IIpumeHeHne 4MCIEHHBIX METO/IOB MpPH PELICHAN 3a7a JMHAMHKH. Mepsl
peliiens 33124 SAIINTBI OT IMHAMUYECKNX BO3NEHCTBHM.
muHamuKe. Mepsr Pasnoxxenne CBOOOJHBIX  KOJNIEOAHMH  HAa  CHUMMETPHUYHYIO u
28 3AIIATEL OT KOCOCUMMETpHUHYIO0 ¢opMbl. OrmpeneneHre 4YacTOT TJaBHBIX (opM
IMHAMHYECKHX KosebaHui. Pa3nojkenne TuHaAMUYeCKON Harpy3ku. JHEpreTHYecKuil crocod
BO3eHCTRHIA OlpeseNeHus] TMEepBOM YacTOThl CBOOOAHBIX KOJIEOAHHM CHCTEMBI C

pacnpeaciiCHHbIMA MaCCaMU. Cnoco0 MMPUBCACHHBIX MACC. BpCI[HOC




BO3I[CﬁCTBH€ BI/I6paI_[I/II/I 1 MCPHI 110 €ro CHUKCHUIO.

OCHOBHBIE OJIOKEHMUS

OCHOBHBIE MOJIOKEHHS] YCTOMYUBOCTH COOPYKEHUH.
OcHoBHble OHATH. CTaTHUECKHUil crtocod pacyera Ha yCTOMYUBOCTh
Kputepuu ycroitunBoctu paBHoBecHs. KpuTnueckuii mapamerp U pacuetHas

29 YCTOMYHUBOCTH
. mHa. OmnpeneneHre KpUTHUYECKUX CHUJI CTaTHYecKuM crocoboM. Crocob
COOpY KCeHHHU HEMOCPEACTBEHHOTO HMHTETpupoBaHus Ju¢depeHInaIbHOro  ypaBHEHUS
MPOIOJIHOTO U3THOA.
VY CTONYMBOCTD LIEHTPAIBHO-CHKATHIX MPSIMOJIUHENHBIX CTEPKHEN.
VY eToiunBOCTh Bri6op ocHoBHOU cuctembl. OTHOCHTENIbHBIE >KECTKOCTH U KPUTHUYECKHUE
30 [CHTPAJIBHO-C)KATBIX  |IapaMeTphl I CKaThbIX CTOEK. COCTaBjI€HUE ypaBHEHUS YCTOWYMBOCTH.
MPSMOJIMHEMHBIX Omnpenenenue peakluil B CBA35SX OCHOBHOHM cucTeMbl. PelieHue ypaBHEHUs
CTEpKHEH YCTOHYMBOCTHU CIIOCOOOM 1oa0opa kopHs. Onpenenenne KpUTHIECKUX CUl U
pPacUYEeTHBIX JJIMH CXKAThIX CTEPIKHEH.
[Ipumenenne MeTona MeEpEMENIEHM K pacyeTry IUIOCKMX paM Ha
JlunaMuueckuii u YCTOMYHUBOCTb.
31 |suepreruueckuii metopl |[Ipunuun Jupuxie. [loaHas moTeHuManbHas SHEPIUS YNPYTOM CHCTEMBL
pacuera Ha ycToitunBocts|POpMyna A OmpeAeNeHHs — KpUTHYeCKOHM  cuibl.  Ilomsarue o
ne(pOpMALIMOHHOM pacyeTe pambl.
O6mue nonoxxenusi.  |OCHOBHBIC TTOJIOKECHUS TSOPUU M3rHOa TUTACTHH.
5 Paspermaroriue [lepememienuss u aedpopmanuu B TMIacTHHE. BbipaxkeHue HampsoKeHUN u
3 ypaBHEHHMs u3ruba  |YCHIIMIA B I1acTUHE yepes nporuOsl. AnddepennmanbHoe ypapHeHUE U3ruba
TOHKHX IJIACTUH MIJIACTUHBI.
Meron byOHoBa — ["anepkuna. MeTo KOHEUHBIX Pa3HOCTEH.
ITocTaHOBKM M METOIBI KpaeBaa 3aaadya  JJId I[I/I(l)(bepeHHI/IaJILHOFO YpaBHCHHA I/ISOFHyTOf/i
33 | pemenus 3amau n3ruba |NOBEPXHOCTH IUIACTHHBI. BapualnnoHHas DOCTaHOBKAa 3aJayd  M3ruba
IJIACTUH racTUHbl. DYHKIMOHAT TOJIHOW MOTEHIMAIBHONH SHEPruH JaedopManuu
IJIACTUHBI.
Meroa KoHeuHbIX 351eMeHTOB. OCHOBHBIE MOJOKEHHUS Merona. KoHeuHbie
AJI€MEHTHI U3TH0aeMOM MUIACTUHBI. AJITOPUTM pacueTa METOJO0M KOHEUHBIX
3JIEMEHTOB.
34 Pacuer mut MetogqoM |OCHOBHBIE  TIOJIOKEHHUST W CYTh  METOJIa KOHEUHBIX  DJIEMEHTOB.
KOHEYHBIX 21eMEHTOB |[IpAMOYTONbHBI KOHEYHBIA 2IEeMEHT u3rnbaeMoi miuacTuHbl. OCHOBHBIC
COOTHOIIIEHUS I KOHEYHOrO 3JIEMEHTa IUIacTUHBI. llocnenoBaTenbHOCTH
pacuera METOJIOM KOHEUHBIX 31eMeHTOB. OcobenHocTH npumeHeHuss MK k
pacyery IUIuT.
OO01re mooKeHUs: 1 OCHOBHBIE MOHATHUS. [ledopMariuu U ycuiusi B TOHKHX
o0osioukax. YacTHbIe TEOPUH pacdyeTa TOHKUX 000JI04eK
OO61re noy0KeHus o
OcHoBHble MOHATUA U onpeneneHus. Kinaccupukanus obonodyek. Onucanue
35 pacuere TOHKHX .
SonoueK noBepxHocTH. KpuBoJiMHETHAA cuctema KOOpAIMHAT. Hedbopmanuu u ycumaus
° B TOHKHX oOonoukax. CBs3b HalpsHDKEHUHW C BHYTPEHHUMH YCUITHSMHU.
YacTHbie TeOpHUH pacyeTa TOHKUX 000JIOUEK.
Pacyer Tonkux momorux obGoijouek. OOmMe CBEJEHHS O METOJax pacdyeTa
Pacuet ToHKHX MOJOTHX
o0oJ104eK
obomnouek. O6mue . .
36 | crerens o UHCICHHBIX HanpsokeHHoe cocTrosiHuEe TmoNoroil ob6omouku. [mmoresst TeXHIMECKOH
TeOpuH TOHKUX o0omouek. Jlehopmanuu 1 ypaBHEHUSI paBHOBECHS TIOJIOTON
METOMax pactieta obonouku. Paspemaromias cuctemMa ypaBHEHHM W TpPaHUYHBIC YCIIOBUSL.
obonouex Uucnenasie METOIBI pacueTa 000J0UeK U UX CpaBHEHUE.
[IpuMeHneHne MeTo1a KOHEYHBIX JJIEMEHTOB K pacueTy 000JI09eK
[Ipumenenue MeToqa |BapualmoHHas — IIOCTaHOBKA — 3aJayd  pacdeTa TOHKUX  00OJIOYEK.
37 | xoneunbix smemenToB k |[IpenmymiectBa u HemocTatku MKD. Tunbl KOHEUHBIE AJIEMEHTHI IJI pacyeTa

pacdeTry 000I09eK

obomnouek. Ocobennoctu npumenenust MKD k pacuety o6oouexk.




5.2. IlpakTuyeckue 3aHsATHS

HaumenoBanue paznena

pl::;[ H TEMBI IPAKTHECKAX HanmMeHnoBaHue u conep:kaHue NPaKTUIECKUX 3aHATUN
3aHATUN
Pacuer MHOTONpoOJIETHBIX IIAPHUPHO-KOHCOJIBHBIX 0aJIOK
MHoromnpoJieTHbIC Kunemarnueckuii anamus. IloctpoeHune mnosTaxkHbeIX cxeM. OmpeneneHue
2 | mapHUPHO-KOHCOJIbHBIE |PEAKIMI BO BHYTPEHHMX M BHEIUHMX CBsA3dX. I[IpoBepka ompeneneHus
Oanku peakuuii. OnpeneneHre BHYTPEHHUX CHUJI U NOCTpoeHue 3miop. IIpoBepka
IIOCTPOEHHUS S0P BHYTPECHHUX CHIL
Pacuer mpocCTBIX M TpEXIIAPHUPHBIX paM, TPEXILAPHUPHBIX apoOK, paM C
MHoOroauckoBbie SAMICHYTBIM KOHTYPOM .
Onpenenenve peakuuili M BHYTPEHHMX YCUIMH B OJHOJUCKOBBIX U
PACHCTHBIC CXCMBI. JBYXJIUCKOBBIX 0€3paclopHbIX pacdeTHBIX cxemax. OnpeneneHue peakuuii u
3 | TpexwapHUpHBIC paMb! u BHYTPEHHUX YCHUJIMI B TpeXIIapHUPHBIX pamax. OmnpeneneHue peakuui u
apKH. PaMbl ¢ 3aMKHYTEIM BHYTPEHHUX YCWIMH B CEUYEHMSAX TpexumapHUpHoM apku. OmnpeneneHue
KOHTYPOM peakuuil ¥ BHYyTPEHHUX YCUIIMU B paMax C 3aMKHYTBIM KOHTYPOM.
OnpeneneHne yCWwIMA B CTEPXKHSAX IUIOCKHX (epM aHAIMTUYCCKUM U
rpadM4ecKuM METOJIaMH
Crartuuecku [IpoBepka ycnoBUN TE€OMETPHUYECKON HEU3MEHSEMOCTH IUIOCKUX (epM.
4 | onpenenumbie maockue |YacTHble ciaydaun paBHOBecus y3a0B (epM. IIpumeHeHHne aHaIMTHUECKHX
(bepMBI CIOCOOOB ONpEACTCHUS YCHIUH B CTEPXKHAX (pepM: BBIpE3aHHS Y3JIOB U
CKBO3HBIX ceueHui. [locTpoenue nauarpammsl auarpaMMmbel MakcBesia-
KpemoHnsl.
ITocTpoeHne NMHUI BIMAHUA PEAKUMM U YCHIUN B MPOCTBIX W IIAPHUPHO-
JIMHMHY BIMSHUS PEaKIUii [KOHCOTIBHBIX OajKkax
5 | Y BHYTpCHHHX yeuiuii B |[locTpoenne JMHMH BAMAHMA peakuud M ycuiauid B Oankax Ha JBYX
IIPOCTBIX U LIAPHUPHBIX OMOPAX U B KOHCOJBHBIX Oankax. [locTpoenue aTMHUN BIUSHUSA
MHOTOIPOJIETHBIX OaiKax [pPeaKMi U yCUINH B MHOTOIIPOJIETHBIX HIAPHUPHO-KOHCOJIbHBIX OalKax.
Ormpenenenue peakivii ¥ YCUJIHI 10 TUHUSM BIIASHUS
Onpenenenue peakiyii v |ONpenenenre peakuuii 1 yCUIMH OT 3aJaHHON HETOABMIKHOM HArpy3ku IO
6 | BHyTpeHHMX ycuiuii o |[MMHUSAM BiMsAHMSA. ONpeNeNeHne HEBBITOAHOIO IIOJOXKEHUS IIOJBMKHOM
JIUHUAM BIIHSHHS CHCTEMBbI CBSI3aHHBIX cui. OmnpeseneHre HauOOJIBIIMX 3HAUCHUH peakiui u
YCWJIMH OT IOJABUKHOM HATPY3KH.
.. |TTocTpoenue nuHUI BIUSHUS YCUIIUN B CTEPXKHSIX MPOCTHIX (hepM
JIMHAH BIHSHAS YCHITHH [TocTpoeHue TMHUM BAMAHUS peakMii U yCHIINi B IPOCTOM 6anouHoil hepme.
! f{;fzi);f:;x)ﬁai [TocTpoenue TMHUIA BIUSHUS PEAKIUM U YCUITUN B KOHCOJIBHOMU (hepme.
Omnpenenenne nepeMeneH!i B IIapHUPHO-CTEP>)KHEBBIX cHUcTeMax U (pepmax
OcrosHE1e TPUHIMIB Mg )y piraboe n IPY30BO€ COCTOSIHUSL IIpU OIIPENEIICHUH IEPEMEIICHNNA B
8 Ti?g;::;;?gf;;;ﬁgn IIAPHUPHO-CTEP>)KHEBBIX cucTeMax U (epmax. Pacuer mepemereHuil y3ioB
Makcseia-Mopa PepMe.
o —_ Onpenenenne nepeMuemeHHﬁ B 0OajKax U pamax ot BHuemHeﬁ Harpysku
nepememennii B Onpenenenre JMHEHHBIX U YIVIOBBIX MepeMeElIeHuid B Oankax u TUIOCKHX
o | mapampro-xoncomsnx pamax o popmyne Maj(CBCJ'IJ'Ia-MOpa. Omnpenenenne B3aMMHBIX JTMHEWHBIX U
Oankax M IJIOCKUX pamax YIIOBBIX HECPEMCILCHHIH.
OT CWJIOBOM Harpy3ku
Onpesienenye Onpenenenue nepeMenieHnii OT TEMIIEPATypPHOTO BO3AEUCTBUS U OT OCaIKU
10 MepPEeMEeIICHUIH OT onop

TCMIICPATYPHOT'O

Omnpenenenue nepeMenieHnid OT TEIIOBOTO BO3/ICHCTBUSI (M3MEHEHNE




BO3JEUCTBUSA U OT OCAJKH
onop

Temneparypsl). OnpezeseHne MepeMelleHUH, BbI3BAHHBIX HEPaBHOMEPHOU
0CaJKOH OIOp U HETOYHOCTBIO U3TOTOBJICHUS DJIEMEHTOB.

Pacuer cratnuecku
HCOMPCACIIMMBIX paM

Pacyer MeTO10M CHJI CTAaTUUECKH HEONPEAEITUMBIX IUNIOCKUX pam

Bb100p 0CHOBHOM CHCTEMBI U COCTABICHNE KAHOHUYECKUX YpPaBHEHHH MeTo1a
CHJI TIPH pacyeTe Ha CHJIOBYIO Harpysky. Ompenenenue Ko3(pQUIMEHTOB U
cBOOOJHBIX uieHOB. [locTpoeHue 3mopbl MOMEHTOB B 3aJaHHOW CHUCTEME.

14 METOIO0M CHUJI Ha
elCTBIE CILIOBOI [TocTpoeHne »mIOp MOMEPEYHBIX W MPOAONBHBIX cuil. [legopmanmonnas
TBUE CHJIOBOM
A HATDVAKIL IIPOBEPKA U CTaTUYECKas TPOBEPKa paMbl. Pacuer pam METOOM CHUJI C yUETOM
Py cummerpuun. OnpeneneHusl NepeMEIleHU B CTaTUYECKU HEONpPEeAeTUMBbIX
pamax.
Pacuer riockux pam METOOM CHJI HA TEMIIEPATYPHOE BO3IEHCTBUE U OCAIKY
Pacuer pam meToioM cui |O1op
15 Ha TemiiepaTypHoe  [BBIOOp OCHOBHOM CHCTEMBI M COCTABICHHE KAHOHUYECKUX YPABHEHHH METO/1A
BO3JICHCTBUE U OCAIKy |CHJI IIPH pacyeTe Ha TeMIIEpaTypHoe Bo3jekcTBre. Onpenenenne cBOOOTHBIX
orop YJIEHOB KAHOHUYECKUX YpaBHEHUU. PacueT METOIOM CHIJI HA HEPABHOMEPHYIO
0CaJIKy Omop.
Pacuer npocTpaHCTBEHHBIX paM METOJOM CHIL.
Pacyer cratuueckn  |BbIOOp OCHOBHOM cHCTEMBI M COCTABIEHNE KAHOHUYECKUX YPaBHEHUN METOAA
16 | HEOMPEACTUMBIX bepM 1 [CHII I TPOCTPAHCTBEHHOW paMbl. CoOCTaBlieHME W DEIICHHE CUCTEMbI
IPOCTPAHCTBEHHBIX paM |KAHOHMYECKMX ypaBHEHMsA. I[locTpoeHue >mioppl MOMEHTOB B 3aJaHHOU
METOJOM CHJI cuctemMe. IlocTpoeHne H3HIOp MONEPEYHBIX M HPOJOJIBHBIX  CHIL.
HedopmarmonHas mpoBepKa U CTaTUYEeCKast MPOBEPKA PAMBI.
Pacuer oauH pa3 KUHEMAaTMYECKHM HEONPENEITMMON pambl METOJO0M
nepeMenieHUu N
. |Ompenenenue CcTeneHM KUHEMAaTUYECKOW HeompeaenuMocTd. Bribop
Merton nepemenieHuii B . o
17 - OCHOBHOI cucTteMbl Meroaa mepemenieHuil. CocTaBieHHUE U pelIeHHE
KaHOHHYECKOH (opMme N
KaHOHMYECKOro ypaBHeHHUs. [locTpoeHue sIopbl MOMEHTOB B 3aJaHHOM
cucreme. [loctpoeHue 3mop nonepeuHbiX U MpoJoJabHbIX cuil. CTaTuyeckas
IIPOBEPKA pacyeTa.
PacueTsl Ii1ockux pam METOJIOM NIEPEMEILICHHI HA CHIIOBYIO HAIPY3KYy.
Pacyer pam meTomom |Pacuer omuH M JBaXIbl KUHEMATUYECKH HEONPENENMMON paMbl METOIOM
18 nepeMeIIeHuit Ha nepemenieHuil. Bpibop ocHOBHON cuctembl. (CocCTaBlIe€HHUE CHUCTEMBI
NelicTBUE CUIIOBOM  [KaHOHMUYecKuX ypaBHeHUH. OmpezneneHue Kod(pGHUIMEHTOB M CBOOOTHBIX
Harpy3ku yneHoB. I[locTpoenue »smrop ycwinii B 3agaHHOM cucteme. l[IpoBepku
pewmenus. [Ipumepsl pacuera pam METOLOM NEPEMELLIEHUI.
Pacyer nminockux pam METOOM NEPEMEIIEHNI HA U3MEHEHUE TEMIIEpATyphl U
Pacuer pam meTogom
. 0CaJIKy O1nop
[epeMENICHUN Ha .
19 IIpumep pacdera oguH pa3 KUHEMATUYECKU HEONPEAEIUMON pamMbl METOAO0M
TEeMIIEpaTypHOe o
Mrepatyp IepeMelIeHu Ha u3MeHeHue Ttemreparypbl. [Ipumep pacuera oguH pas
BO3JICUCTBUE U OCAIKY . .
KMHEMAaTUYECKH HEONPEIEINMON pamMbl METOAOM INEPEMEIICHUNA Ha OCAIKY
010
P OTIOpBI.
p Pacuer nmpocTpaHCTBEHHO!N paMbl METO/IOM TEPEMELICHUN
acyer
[TocTpoenue >mrop N3rudAOIKUX MOMEHTOB, TIOTIEPEUHBIX U MPOJIOJIBHBIX CHII
20 | mpoCTpaHCTBEHHBIX paM
. |B KMHEMaTHMYECKH HEOIPENEIMMBIX IPOCTPAHCTBEHHBIX pamMax METOAOM
METO/I0M ITepEMENICHUIN .
IepeMENICHU .
IIpumepsl cocTaBneHUs] MaTPUUHBIX YPaBHEHUH METOAA MEPEMELICHUN I
IIJIOCKUX paM
CocraBiieHne MaTpHuIl )KECTKOCTH, BEKTOpa Harpy3Ku, MaTpUILIbl HUHAEKCOB AJIs
21 MeTton nepeMelieHnii B [CHCTEMBI CTEPXKHEM IUIOCKOM pambl. Pa3sMmerieHue JIOKaabHBIX MAaTpPHIL

MaTpu4IHOU Popme

KECTKOCTH U BEKTOPOB HArpy3Kd OTAEIBbHBIX CTEpXKHEH B TII0OANbHBIX
MaTpulEe U BEKTOPE HAarpy3Ku. YUeT y3J0BOW Harpy3Ku U ONOPHBIX CBA3EH B
cTepxkHEBOM cucteme. OmpeneseHne y3JI0BBIX NMEPEMELEHUN U YyCHWIMHM B
cucrteme. [Ipumepsl cocTaBieHUss MaTPUYHBIX YPABHEHUN 1




CHUCTEMBI pa3pelIalOIIUX YPABHEHUHN JJIsSI INIOCKOM paMbl C UCIIOJIb30BaHUEM
Martkana.

OCHOBBI pacuera
CTEP>KHEBBIX CUCTEM

Pacuer cTep:kHEBBIX CHUCTEM METOJ0M KOHEUHBIX 3JIEMEHTOB

CrepkHEBbIE KOHEUHBIE JI€MEHTHI (pepMbI U IIOCKOM pambl. Popmyna ams
MaTpUIlbl JKECTKOCTH CTEPKHEBOTO 3JIEMEHTAa IUIOCKOM paMbl, BBIUKUCICHUE
Ko3(h(dULMEHTOB  MaTpUIbl KecTKocTh. DopmupoBaHue ri00aIbHOU

22 MaTpULIbl JKECTKOCTM M BEKTOpa HAarpy3Ku [Jsi CTEPKHEBOW CUCTEMBI.
METO/10M KOHEYHBIX .
S LEMEHTOR Marpuna npeoOpa3oBaHus KOOPAUHAT. YUeT 3aaHHbIX IPAHUYHBIX YCIOBHH.
Omnpenenenre BHYTPEHHUX YCHUJIMM B CTEpXKHEBBIX 3jeMeHTax. llopsmok
pacuera CTep>KHEBOM CUCTEMbI METOJJOM KOHEUHBIX 3JIEMEHTOB.
Pacuer craTnuecku HEONPEAEIUMBIX paM CMEUIaHHBIM METOIOM.
CMemannslii Meton  |Omnpenenenue yrcia HEM3BECTHBIX M BBIOOP OCHOBHOM CHCTEMBbI CMELIAHHOTO
23 pacuera craruuecku  |[Meroga.  CocraBieHME — KAaHOHMYECKMX  ypaBHEHHMH.  Brrumcnenue
HEOIPENEIMMBIX paM (KO3 (PUIIMEHTOB 1 CBOOOAHBIX 4IeHOB. ITocTpoeHne pe3yabTHPYIOLIMX 0P
BHYTPEHHUX YCHJIUM.
Pacuer cucreM ¢ 01HOM cTENEHbIO CBOOO/IbI HA CBOOOIHBIE U BHIHYKJCHHbBIE
KoseOaHus
OcCHOBHBIE OHSTHS 1 . . .
Onpenenenne KpyroBoi 4acToThl CBOOOAHBIX KOJEOAHUN CUCTEMBI C OJHOMN
OIIpeieNIeHUs IUHAMUKHI
COOD VKO CTeneHblo cBoOOAbl. OrmpeneneHue cTeneHu cBOOOJBI TOYEUHBIX Macc.
CBO%}(]));HBIGI;I Omnpenenenre MOAATIMBOCTU pPAacyeTHOW CXeMbl. BpluncieHue KpyroBoit
26 S — YacTOThl, Mepuoja KosiebaHud, 4YacToThl KosnebaHul. BbIHyX/1eHHBIC
YK KoJ1e0aHusl CUCTEM C OJJHOM CTENEeHb0 cBOOObI. [locTpoenue nuHamuueckon
KOJIEOAHUS CHCTEM C .
OTHOI CTETIEHBIO SMIOPHI U3rMOAIOLIMX MOMEHTOB OT BHOpAllMOHHON HAarpy3Kd B CHCTEME C
CBOGOEI OJTHOH CTEeTeHbI0 cBOOOABI. Vcronp30BaHNe TMHAMHYECKOTO KO HUIIeHTa
Y KAaHOHUYECKOTO YpaBHEHUs JUIsl aMIUIUTY/Ibl HHEPLIMOHHON CHJIBL.
Pacuer cucreM C HECKOJIBKMMM CTENEHAMU CBOOOJBI Ha CBOOOJHBIE H
BBIHY/ICHHbIE KOJICOaHUSI
Omnpenenenue 4acToT U (OpM CBOOOAHBIX KOJIEOAHUH CHUCTEMBI C JABYMS
CB0o0OOHBIE U creneHssMu cBOOOBI. OmpeneneHue CTENeHW CBOOOIBI COCPETOTOUYEHHBIX
BBIHYX/ICHHBIE Macc. CocTaBlleHHE ONPEENNUTENS YacTOT. BplunciaeHre 4acToT U IEpUOIOB
27 KoneOaHusi cucTeM ¢ |[cBOOOAHBIX  KojeOaHui. [locTpoeHwe riaBHBIX GoOpM  KoJieOaHM.
HECKOJIbKUMH CTeTeHAMH |[lMHaMUUecKuii pacdeT IUIOCKOW paMbl Ha BUOPAIMOHHYIO Harpysky.
CBOOO/IBI CocraBieHne W pelleHHe KAaHOHUYECKMX YpaBHEHHUH JUISI aMIUIUTY]
MHEPLUUOHHBIX CHJI TpU JeficTBUM BUOpanMoHHOM Harpysku. IloctpoeHue
JUHAMHYECKON SIIOphl M3rMOAIOIMIMX MOMEHTOB M (JOPMBI BBIHYKJIEHHBIX
KOJIeOaHUH.
[Tpubnuxennsie MeToAb! |OnpeaeaeHrne 4acToT CBOOOAHBIX KOJIeOaHUH CUMMETPUYHBIX CHCTEM
pelieHus 3aaq Paznoxxenune koneOaHUM CHUMMETPUYHOM CHCTEMbl Ha CHUMMETPUYHYIO U
28 JUHAMHUKU. Mepsl KOCOCUMMETpHUHYIO0 (GopMbl. OnpezeneHre 4acToT CBOOOIHBIX KoseOaHu
3aIIUTHI OT CUMMETPUYHOMN IIJIOCKON paMBbl.
JTMHAMUYECKUX
BO3JICHCTBHI
OcHoBHble OHATHS. CTaTHYeCKuil crtocod pacyera Ha yCTOWYMBOCTb.
OCHOBHBIE TIOJIOKEHUS .
29 . OmnpeneneHre KpUTUYECKOW CHJIBI HAa OCHOBE CTaTHMUECKOTO KpUTEpUS.
CTOWYUBOCTH . .
y . Pemenue 3amau omnpeneneHuss KpUTUYECKOW CHIIBI Ul CUCTEM C OJHOMU
COOPYKEHH
CTETEHbIO CBOOO/IBI.
Y CTONYMBOCTh LIEHTPAIBHO-CHKATHIX MPSIMOJIUHENHBIX CTEPKHEN.
YV CTONYHUBOCTS Bei6op ocHoBHOU cucteMbl. OTHOCHUTENIBHBIE ECTKOCTH M KPUTHYECKUE
30 LEHTpanbHO-CKaThix  |1APAMETPbI JULL CHKATBIX CTOCK. COCTaBJ'IE:HI/Ie YpaBHEHUSI YCTOWYUBOCTH.
NPAMOJHHEHHBIX Onpev;[eneHHe peakuuil B CBA3SX OCHOBHOM cUCTEeMbI. PelieHue ypaBHEHUs
CTepIKHEit YCTOMYHUBOCTU CIIOCOOOM mo100pa KopHs. Vcrmonb30BaHUE TPOrpamMMBbl JIJIst

pacucTa paM Ha YCTOIZQHBOCTL.BBI‘{HCHGHI/IC




KPUTHYCCKUX CHUJT U PACUCTHBIX AJIMH CIKATBIX CTGp)I(HCﬁ.

JlnHaMu4yeckuit u

Pacder miockux pam Ha yCTOMYMBOCTH METOJIOM MEPEMEIICHUN.
Pemenune 3ala4 110 OIpPCACICHUIO KPUTHYCCKUX CHUIT I OTACIBbHBIX

31 |sHepreTU4ecKuii METOIbI . N
. CTEP>KHEU U MPOCTEHIINX paM S3HEPreTUYECKUM METOOM
pacyeTa Ha yCTOMYUBOCTh
Oo6mue nonoxxkenus.  |Pemenue 3agay n3ru6a nmpsiMOyroJIbHBIX MJIACTHH
32 Paspernaromiue OnemeHTapHble cilydad u3ruba muiactuH. PemeHue npsMoil m oOpaTHOM
ypaBHeHMs M3rnba  [3a4a4m m3ruba muactud. O pacdeTe OPTOTPONHBIX IUIACTHH M IIACTUH Ha
TOHKHUX IIITACTHH ylnpyroMm OCHOBaHHH
Pemenue 3aa4 u3ruda miacTuH NpuOIMKEHHBIMUA METOIaMU
Pacuer mniacTMH METOIOM KOHEYHBIX pasHOCTeW. KOHEYHO-pa3HOCTHBIN
[TocTtaHOBKM M MeTOALI |onepaTop Aud@epeHInanbHOro ypaBHEHUs M3ruba. YdeT TIpaHUYHBIX
33 | pemenus 3agay usrnba |ycioBuil. Berunciaenue BHyTpeHHUX yCUINH U HanpsbkeHuil. Meron by6HoBa
IJIaCTUH — Tanepkuna. OcHOBHbIE TOJIOKEHUA MeTOAa. ba3ucHble QYHKIHH.
BapuaunoHHO-pa3HOCTHBIM MeTOJ. Pa3HOCTHBIM omepaTop BapHUALMOHHOTO
ypaBHeHus. Meron Putna — Tumornienko.
Pacuer niacTuH METO/10M KOHEYHBIX 3JIEMEHTOB
34 Pacuer niut meronom Pacuer miauThl METOIOM KOHEUYHBIX 3JIEMEHTOB C MOMOIIBIO MPOTPaMMHO-
KOHCHHBIX SICMCHTOB | b ypcnTenbHbIX CpelCTB
Pacuer Tonkux nonorux |[IpubnmxeHHoe pemieHue 3a1a4 TeOpUH 0001049eK
o0osouek. Oo1IHME Pacuer o6omouek ¢ ucronp3osanuem [IBK "SCAD" win "LIRA". Pacuernas
36 | cBemeHus O YMCIIEHHBIX [cXeMa OOOJIOUKH. 3aJaHHe CHCTEMbl KOOPAMHAT, YPaBHEHUS MOBEPXHOCTU
METOJIax pacyeTa 000J109KH, TPAaHUYHBIX yCcI0oBUM. Harpyska u mpoBenieHue pacyera.
00oJ104eK
[TpuMmeHeHrne MeToJa KOHEUHBIX AJIEMEHTOB K pacdeTy 000JI0ueK.
Ipumenenue merona ([IpoBenenne pacuera obonouku B [IBK "SCAD Office" nmu "Jlupa- CAITP".
37 | xoneunsIx emenToB K |CO31aHNE TOBEPXHOCTH 000JIOUKH, TeHEPALUsl KOHEYHO- JIEMEHTHON CETKH.

pacdery 000I04eK

3ajaHue TpaHUYHBIX YCJIOBHM, Harpy3ka. [IpoBenenue pacuera. M3yuenue

TCOPCTUICCKOTO MaTCpHraJia 1o TEME.

5.3. JJaGoparopHbie pabOTHI

HanmenoBaHue pas3aciia

Ne
pasn Y TEMBI JJa0OPaTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
paboT
OmnpeneneHue nepeMelieHnii B HIapHUPHO-CTEPKHEBOH CUCTEME OIBITHBIM
Omnpenenenue pel pemMelll PHHD P
. MyTEM U aHAIUTUYECKH
nepeMenieHui B . .
Ornpezenienne nepeMenieHnii B MapHUPHO-CTEPKHEBOM CUCTEME OIBITHBIM
9 | mapHUPHO-KOHCOIBHBIX
nyreM. CpaBHEHHUE MTOITYYEHHBIX PE3YIbTATOB C AHATMTUYECKUM PELICHUEM.
Oankax ¥ IMIOCKUX pamax
OT CWJIOBOHM Harpy3ku
Pacuer mninockoil pambl METOJOM KOHEUYHBIX 3JEMEHTOB C IOMOIIBIO
OcHOBBI pacueTa MIPOTPaMMHO-BBIUHCITUTEIHHBIX CPEJICTB
29 CTEP)KHEBBLIX cUCTeM [BBOJX pacyeTHOM CXeMbl M MCXOJHBIX JaHHBIX JJIS BBIIIOJHEHHUS pacdera

METOJOM KOHCYHBIX
9JICMCHTOB

IUIOCKO# paMbl METOAOM KOHCYHBIX 3JICMEHTOB C TIOMOUIBIO BBIYHCIIMTCIIHHOM
mporpaMMmal. HpOBeIICHI/IC pacucTa U aHaJIN3 MMOJYUCHHBIX PE3YyJIbTATOB.

5.4. CamocrosiTenpHasi paboTta o

OyJaroIuXCs

Ne | HaumeHnoBaHnue pasuena o
ConeprkaHne caMOCTOSTEIHFHON paboThI
pa3i| AUCUMIUIMHBI U TEMBI
3agaua 1.1. OmnpeneneHue BHYTPEHHHUX YCUINN B MIAPHUPHO-KOHCOJILHOH
MHorornpoJsieTHbIe A pea yIp y PHHP
Oaske
2 | mapHMpPHO-KOHCOJIEHBIC

Oanku

Kunemarnueckuii aHamm3 3aJIaHHOM CHUCTEMBI U IMOCTPOCHUC MOA3TaXKHOM




CXEMBbI IAPHUPHO-KOHCOJIbHOM Oanku. OnpenencHue peakiuu B CBA3SX OT
3aJaHHOM Harpy3Kd W IIPOBEpPKA IPABUIBHOCTU ONIPEICICHUS OINOPHBIX
peakuuil 10 YCIOBUIO PABHOBECUS BCEM pacueTHOM cxeMbl. IloctpoeHue
SMIOPbl  MONEPEYHbIX CHJI W u3rubarommx MoMeHTOB. IIpoBepka
IIPAaBUJIBHOCTH  IIOCTPOCHUS DJIIOp BHYTPEHHUX ycwiuil. M3ydenue
TEOPETUYECKOr0 MaTEpHaa 10 TEME.

MHOFO,Z[I/ICKOBBIG
paCyYCTHBIC CXCMBI.

3amaua 1.2. Onpesnenenne BHYTPEHHUX YCUIIUN B MHOT'OJIUCKOBOM pame
Kunematnueckuii aHanu3 3alaHHON cXxeMbl pambl. OnpeesieHue peakiui B
ONOPHBIX CBA3SX OT JIEWCTBUSA 3aJaHHOW HArpy3KH. PacKpbITh 3aMKHYTBIN

3 |TpeximapHupHble paMbl U |[KOHTYp. IlocTpouTh SmHropel M3ruOarOmMX MOMEHTOB, IONEPEYHBIX U
apku. PamMbl ¢ 3aMKHYTBIM|IIPOAOJIbHBIX CHl. IIpoBepka NpaBUIBHOCTH ITOCTPOCHUS SIIOP BHYTPEHHHX
KOHTYPOM YCWINI 10 YCIOBHUSM PAaBHOBECHS Y3JI0B paMbl. M3ydueHHE T€OpETUYECKOro
Marepuaa 1o TeMe.
3amaua 1.3. OnpeaeneHne YCHIIMIM B CTEPIKHAX OATOYHOM (hepMbl
AHanmm3 TEOMETPHUYECKOW HEM3MEHSAEMOCTH 3a/laHHONW CXEeMBbl (epMBlI.
Cratuuecku OnpeneneHne ONOPHBIX pEaKUUMUW M YCWIHH B CTEPXKHAX 3aJaHHBIX
4 | ompenenuMble IUIOCKUE |[TAHENIEN,0T JECHCTBUS BEPTUKAAbHOM Harpysku. IIpoBepka mnpaBUIIBHOCTH
(bepMBI OIIpeJIeJIEHUs] YCUJIMM 10 YCIIOBHSIM PaBHOBECHs BBIPE3aHHOTO y3ia JUOO
OTCeUeHHOHU JacTH (pepmbl. M3ydeHne TeopeTHIecKoro MaTepuaa mo TeMe.
. |3anaua 1.4. Pacuer mapHupHO-KOHCOIBHON Ok Ha TIOJIBUYKHYIO Harpy3Ky
JIunuy BiMsAHUA peaKkLuii I . o .
- OCTPOEHHUE JMHUM BIMAHUSA OAHOM M3 ONOPHBIX PEAKIUN M BHYTPEHHHUX
Y BHYTPEHHMX yCUJIHI B . . .
5 YCUJIMH B 3aJaHHOM CE€YEHMM MHOTIOIPOJIETHOM IIapHUPHO-KOHCOJIBHOU
IIPOCTBIX U
P Oanku. M3ydyenne TeopeTHUeCcCKOro MaTeprana 1o TeMe.
MHOTONPOJIETHBIX OaNKax
3amaua 1.4. Pacuer mapHUPHO-KOHCOIBHON OAKK Ha TOJIBUYKHYIO Harpy3Ky
HaxoxaeHue 1o JUHUSAM BIIMSHUS BEJIUYUH PEAKUU U BHYTPEHHUX YCHIINN
OmnpezencHue peakuuii ¥ |0OT 3aJaHHOM HEMOJABM)KHOM HAarpy3kM, a TakKe MAaKCHUMAalbHBIX U
6 | BHYTpPEHHHUX yCHJIMIi T0 |MUHMMAJbHBIX 3HAYEHUM pPEAKIMM ¥ BHYTPECHHMX YCWIMH OT 3aJaHHOM
JIMHUSAM BIIASTHUS NOJIBUKHOM  Harpy3ku (CHCTeMBbl  CBS3aHHBIX TIpy30B). [3yueHue
TEOPETUYECKOr0 MaTepHalla 1o TeMe.
Jluruwm Brusuus yeunuii [[locTpoenue nuHumiA BAMAHUS B IUIOCKUX (hepMax
7 B apKax, pamax u [ToctpoeHne NWHUI BIMAHUSA peakUMid M yCWIMH B IUIOCKUX (epMmax.
MPOCTHIX epmax N3yuenne TeopeTnyeckoro Marepurania mo TeMe.
AHanUTHYECKOE OIpPENEICHUE IEPEMEIIEHUN B IIAPHUPHO-CTEPKHEBOU
OCHOBHBIE IPUHLUIIBI U
. |cucreme
TEOPEMBI CTPOUTEIIBHON .
8 Onpenenenne nepeMeNIeHU B IIAPHUPHO-CTEP)KHEBBIX CHUCTEMAax IIpU
MexaHuku. dopmyia . o
JEUCTBUM CUJIOBOM Harpy3ku mo ¢dopmyne Makcpemna-Mopa. M3yuenue
Makcemna-Mopa
TEOPETUYECKOI0 MaTEPHaa 10 TEME.
Onpeernere 3anava 1.5. Onpenenenue nepeMenieHNil B MHOTOJUCKOBOU pame
e fMemeHHﬁ s Onpenenenre TOPU30OHTAIBHBIX U BEPTUKAIBHBIX MEPEMENIEHUH OCHOBHBIX
P Y3JI0B PACUETHON CXEMbI MHOTOJJUCKOBOM paMbl, pACCUNTAaHHOW Ha 3aJaHHYIO
9 | mapHUPHO-KOHCOIBHBIX -
Harpy3ky B 3amaue 1.2. [loctpoenue nepopMHUpOBAHHONW CXEMBI paMbI.
0ajKax M IIIOCKUX pamax
. N3ydeHne TeopeTHuecKoro MaTepuara 1o TemMe.
OT CUJIOBOM Harpy3ku
Onpenenenue Onpenenenne nepeMenieHUii OT TEMIIEPATYPHOTO BO3AEUCTBUS U OT OCAIKU
MEepEMEIICHUH OT onop
10 TEMIIEPATYPHOTO Omnpenenenne mepeMEIIeHU OT TEIUIOBOTO BO3JAEHCTBUS M OCAaTKU OIIOP.
BO3JEHCTBUS U OT ocaaku|3ydeHne TeopeTH4ecKoro Mmarepuana mo TeMe.
O1op
Cratudecku OcHoBHasl cucTeMa 1 KAHOHUYECKUE YPaBHEHHUS METOAA CUIT
13 HEOTMpeIeTuMbIE OmpeneneHne CTENEHU CTaTUYECKOW HEompeaeEéHHOCTH. BriOop oCHOBHOM

CHCTEMBI, UX CBOMCTBA

CUCTEMBI U COCTAaBJICHHC KAaHOHHNYCCKHNX ypaBHeHI/Iﬁ METOda




U 0COOECHHOCTH

CHII. I/IsyquHe TCOPCTUYICCKOIO MaTCpurajia 1o TeMC.

Pacuet ctatnuecku
HEOIpPECTUMbIX PaM

3agaya 2.1. Pacuer miIOCKON CTaTMYECKH HEOMPEACIMMON paMbl METOJIOM
cwil. 3agava 2.2. OnpeneneHyue nepeMenieHuil B CTaTUYECKU HEOIIPENETMMON
pame

14 METOJIOM CHJI Ha [TocTpoenue 31m0p U3rndAIOLUIMX MOMEHTOB, TOTIEPEYHBIX U MPOJIOIBHBIX CHII
NIEACTBHE CHJIOBOI  |B CTaTMYECKH HEOINPENEIMMOM paMe OT 3aJaHHOM CHJIOBOWM Harpys3KHu.
Harpysku Onpenenenys nepeMelieHui B CTaTUYECKU HEOIIpeIenuMon pame. M3yuenue
TEOPETUYECKOr0 MaTEpHaa 10 TEME.
3anaya 2.3. Pacyer craTM4ecKM HEONpPENEIMMON paMbl METOAOM CHJI Ha
Pacuer pam meTonom cun
0CaJKy OIop
Ha TeMIIepaTypHOe
15 N [TocTpoenue 31m0p U3rndAIONIMX MOMEHTOB, TOTIEPEYHBIX U MPOJOIBHBIX CHII
BO3JICHCTBUE U OCAJIKY .
B CTAaTMYECKH HEONPENEIUMON pame OT ocaaku onopsl. HM3ydenue
o110
p TEOPETHUYECKOr0 MaTepraja 1o TeMe.
Pacuer crarmyeckum HeompeaeaMMbIX (GepM M TPOCTPAHCTBEHHBIX pam
Pacuer cratudeckun  (METOIOM CHIL
16 |HeOUPEnETUMbBIX ¢depm u |OnpeneneHue  CTENEHM  CTaTUYECKOW  HEONPEAENUMOCTH  (GepM U
IPOCTPAHCTBEHHBIX PaM [IPOCTPAHCTBEHHBIX paM. BbIOOp OCHOBHOW CHCTEMBI M COCTABJIECHHE
METOZOM CHII KaHOHMYECKHX ypaBHeHHH. OCOOEHHOCTH pacyera MPOCTPAHCTBEHHBIX paM
METOJIOM CHJI. MI3yueHue TeopeTuyecKkoro Marepuaia o TeMe.
3agayda 3.1. PacueT miockoil paMbl METOJIOM MEPEMEIICHUI B KAHOHMYECKOU
Pacuer pam metozom  [popme
18 nepeMenieHni Ha [TocTpoenue 31mop U3rudarLUMX MOMEHTOB, [TONIEPEYHBIX U MTPOJIOIBHBIX CHUII
NEICTBUE CUIIOBOM B KHHEMAaTHUYECKH HEOINPENEIMMON paMe, UCII0JIb3ysl METO/ NIEpEMELICHUH B
Harpysku KaHOHMYecKoH popme. M3yueHne TeopeTH4eckoro Marepuana o Teme.
IlocTtpoeHne »mOp BHYTPEHHUX YCWIMH B pamMax Ha TeMIlepaTypHOe
Pacuer pam metonom P P yIp Y P patyp
. BO3JICHCTBUE U OCAJKY OIIOP
IIepeMELICHUN Ha
19 [TocTpoenue 31mop U3rndAOLUMX MOMEHTOB, ITONEPEYHBIX U MIPOJOIBHBIX CHII
TEeMIIEpaTypHOE .
MIepatyp B KHMHEMAaTHYECKH HEONpPENeNMMbIX paMax METOJOM IepeMelIeHU Ha
BO3JIEHCTBUE U OCALIKY
U3MEHEHHE TEMIIEpaTypbl U Ha ocaiky omnop. M3ydeHue TeopeTH4ecKoro
010
P Marepuania 1o TeMe.
p Pacuer npocTpaHCTBEHHBIX paM METOAOM IepEMELIEHUIN
acuer
ITocTpoenue 31mop U3rndarUMX MOMEHTOB, TONIEPEYHBIX U MPOJOIBHBIX CHIT
20 | mpoCTpaHCTBEHHBIX paM o 9
. |B  TpOCTpaHCTBEHHOM pame MeToJoM  mepememieHuil. M3yuenue
METOJIOM IIEPEMEILIEHU I
TEOPETUYECKOI0 MaTEPHaIa 110 TEME.
3amaya 3.2. Pacuer miockoil paMbpl METOIOM NEPEMEUICHUM B MaTpUYHOU
dhopme
OnpeneneHue yriaoBelIX W JIMHEMHBIX IEPEMEIIEHUN Yy3JI0B, a TaKkKe
BHYTPEHHUX YCWIHH B CTEpXKHSIX 3aJaHHOM CXEMbl PaMbl. C MOMOIUIbIO
. |MaTpuuHOro Meroja mnepemelieHuid. Pacuer pambl BBINOJIHUTH MaTPUYHBIM
Meron nepeMeneHnii B . .
21 MaTPUUHOH (hope METOJIOM TIepeMeIlleHH B BhIYMCIUTENbHOM cpene Mathcad. TTonyuennbie
p p pe3ysbTaThl  CpPaBHUTh C  pe3yjbTaTaMHM pacdyeTa paMbl METOJOM
nepeMenieHnii B kaHonndeckol popme (3agada 3.1). cnone3ys HaliieHHbIE
3HAUEHUS BHYTPEHHUX YCUJIMHI U Y3JIOBBIX MIEPEMEIICHUN, TOCTPOUTD SIIOPHI
ycwinid U J1eOpMUPOBAHHYIO CXeMy pambl. M3ydeHHe TeopeTHuyecKoro
MaTepuasa 1o TeMe.
3anava 3.3. Pacuer 1m10CKOM paMbl METOI0M KOHEUHBIX YJIEMEHTOB
3a/laHue pacuyeTHOM CXeMbl U MPOBEJIEHUE pacueTa IIOCKOW paMbl METOI0M
OcHoBBI pacueTa KOHEYHBIX 3JIEMEHTOB C IOMOIIBbK BBIUMCIMTEIBHON MPOrpaMMbl. AHalIN3
29 CTEPIKHEBBIX CHCTEM  [[TOJyYEHHBIX PE3yJIbTATOB U CPABHEHUE UX C PE3yJIbTaTAMU pacueTa JaHHOU

METOAO0M KOHCYHBIX
9JICMCHTOB

paMbl METOJIOM IepeMelIeHU B KaHOHHuYeckoW ¢opme (3amaya 3.1) u B
MatpuuHoil (opme (3amaua 3.2). BriBojg M mpeacTaBieHHE Ppe3yJbTaTOB
pacuera pambl B rpaduyeckoM Bujie (SMIOPHI YCUIIHH, NePOpMHPOBAHHOM
cxembl). U3yuenue




TCOPCTUUCCKOTO MaTCpUualia o Tc¢Me.

CMelIaHHbIA METO

[IpuMeHeHne CMEIIaHHOTO METO/Ia K pacyeTy IIOCKUX U MTPOCTPAHCTBEHHBIX
pam.

AHanM3 CTeneHeW CTaTUYECKOM M KHUHEMAaTHUYeCKON HEeOINpeaeIuMOCTH
CUCTEMBI B IIEJIOM M €€ YacTeid. BrIOop pammoHanhbHOrO0 METOAa pacyera.

23 pacuera CTaTU4eCKH
OcHoBHasg cucrteMa cmemaHHoro wmeroja. CocTaBieHHE KaHOHUYECKUX
HEONPENETUMBIX paM .
ypaBHeHUW. Bprumcnenue KodPQOUIMEHTOB ©  CBOOOJHBIX  YJICHOB.
[TocTpoenue pe3yAbTUPYIOLLIEH SIIOPHI MOMEHTOB. N3yuenne
TEOPETUUECKOr0 MaTeprasa mo TeMe.
CB00OOIHBIE U BBIHYXICHHbIE KOJe0aHUsI CUCTEM C OJJTHOM CTETIEHbIO CBOOO/IbI
OCHOBHBIE OHATHS U 9
OcHOBHBIE TIOHATHS AUHAMUKH COOpYXeHH. CBOOOJHBIE U BBIHYKICHHBIC
onpeieNIeHUsl JTUHAMUKHI .
COOpyKeHHii KoJe0aHusl CUCTEM C OJIHOM CTeNeHbl0 cBOOObI. M3yueHne TeopeTnieckoro
CBO60£[HBIGI/.I Marepuaia nmo teme. Pemienue 3amady pacuera CUCTEM C OJHOM CTENEHbIO
26 cB00O/IbI Ha CBOOOTHBIC U BBIHYK/ICHHBIE KOJICOaHMS.
BBIHYKJICHHBIE
KOJIe0aHUs CCTEM C
OJTHOM CTEMEHBIO
CBO0OIbI
3amaua 4.1. JluHamMu4eckuil pacyeT IUIOCKOM pambl Ha BHOPAIMIOHHYIO
HarpysKy
Omnpenenenue yucna crerneneid CBo00AbI COCPEIOTOYCHHBIX MacC 3aJaHHOU
pacdeTtHo cxembl. OnpenencHre KodpUITUESHTOB U COCTABIICHUE YPABHCHHSI
CpoGoHbIe 1 4acTOT B YMCIEHHOM Buje. OnpeneraeHue KOpHE 4aCTOTHOIO YpaBHEHUS U
S — MPOBEPKaA MPaBUIILHOCTH €ro pemenus. OnpeneneHrne 4acToT U MEPUOIOB
e cB00OOAHBIX Kosiebanmi. CocTaBneHue B 00IIEM BUIE CHCTEMbl KAHOHMYECKHUX
27 KOJICOaHUsI CUCTEM C o .
YpaBHEHUN ISl OTMpPENETICHUsl aMIUIUTYIHBIX 3HAYEHWUW MHEPUUOHHBIX CHJI
HECKOJIbKUMU CTETICHSIMHU . .
CBOBOJIEI MIPUMEHUTEIBHO K 3aJlaHHOM pacyeTHOM cxeme. OmpeneneHue TINIaBHBIX
KO3 (HUIIMEHTOB ¥ CBOOOJHBIX WICHBI CUCTEMbl KAHOHUYCCKUX YPABHCHHIA.
N3 pemienust cuctemsl ONPENEINTh AMIUIUTYAHbIE 3HAUYEHUS WHEPLUOHHBIX
cu. [TocTpouTh TMHAMHYECKYIO SIIOPY U3TUOAIOMIUX MOMEHTOB.
[Mpubnmxennsie MeTo s |Icnonp30Bane CHMMETPHH B 3a7a4ax AMHAMUKH. IIpuOaKeHHbIe CIoCOOBI
peuieHus 3a1a4y OTpesieNIeHUs] 4acTOT CBOOOHBIX KOJIeOaHHM
28 JTUHAMUKH. Mepbl Hcnonbs3oBaHne CHUMMETPUM pACUETHOM CXEMbl B 3ajJadyax JIMHAMHKHU.
3aIUTHI OT [TpubmxkeHHble CIOCOOBI OMPEETICHUST YacTOT CBOOOJHBIX KOJICOAHUH.
JTUHAMUAYECKHUX Bpennoe Bo3zeiicTBre BUOpAIK U MEPHI IO €r0 CHIKEHHUIO.
BO3JCHUCTBUI N3ydeHue TeopeTnyeckoro Marepurana rno teMme. Pemenue 3anay.
OcHoBHble noHATUA. CTaTHYECKHH CITOCOO pacyeTa Ha YCTOWYUBOCTb.
OCHOBHBIE TIOJIOKEHUS . 9
. Cratudeckuii croco0 pacyera Ha yCTOMYHUBOCTD.
29 YCTOHYMBOCTH .
. N3yuenune TeopeTndeckoro marepuana mno reme. OnpeaeneHne KpUTHIECKOM
COOPY’KEHU .
Py CHJIBI JIJISl CHCTEM C OJTHOM CTENEHBIO0 CBOOOIBI.
Pacuer Ha Y CTONYMBOCTD LIEHTPATBHO-CHKATHIX HPSIMOJIMHENHBIX CTEPKHEN.
Br160p ocHOBHOI cucTeMbl MeToa nepemenieHuil. CocTaBiieHne ypaBHEHUS
ycroitunBocTd B o0miemM Bujae. [locTpoeHne B OCHOBHOHM CHCTEME SIIOPHI
YcToiunBOCTh M3THOAIOINX MOMEHTOB OT €IWHHYHBIX CMEIICHUW 110 HampaBICHUSIM
30 [EHTPATBHO-CXKATHIX  |BBEJCHHBIX  JOINOJHUTENBHBIX  cBsized.  OmnpeneneHue  peakuui B
MIPSIMOJTMHEHBIX JOTIOJTHUTEIBHBIX CBSA3SX OT 3aJlaHHBIX €IUHUYHBIX CMEIICHUN U pelieHue
CTEpKHEH yYpaBHEHHUs YCTOWYUBOCTH TYTEM IM0A00pa HAUMEHBIIETO KPUTHYECKOTO
napametrpa. OnpeneneHne KpUTUUECKUX CHJI U PACUCTHBIC JJTUHBI JJIT BCEX
CKaTbIX CTOEK PACUETHOMN CXEMBbI
a1 JIHHAMUYECKHIT 1 Pacuer miockux paMm Ha yCTOWYUBOCTH METO/IOM TEpEMEIICHUH.

OHEPreTUYECKU I

I/I3y‘-ICHI/IC TCOPCTUYCCKOIO MaTCpuraia 1o TeME. OnpeﬂeneHI/Ie




METO/bI pacyeTa Ha
YCTOMYUBOCTh

KPUTHYECKUX CUJI I CTEP’KHEHN U IPOCTBIX PaM SHEPreTUYECKUM METOAO0M.

OO011HeE TOIOKEHUS.
Pazpemaroine

OcHoBHBIE YypaBHEHUS H3rr0a TOHKHUX TUIACTUH
HuddepenunanbHoe ypaBHEHHE H3ruba IUIACTUHBL. 3aJlaHue TPaHHYHBIX

32 .
ypaBHEHUs u3ruba  |ycioBwid. M3ydeHne TEOpETHIeCKOro MaTepuraa o TeMe.
TOHKHUX IJIACTHH
3amaya 5.1. Pacuer n3rubaemMoi IIUTHI YUCIIEHHBIMA METOAMU
Mertoap! npuOIMKEeHHOTO perieHus TudGepeHIaTbHOT0 YpaBHEHHS U3THOA.
[TocTaHOBKH ¥ METOBI N
Pacyer T1umMTBI METOMOM KOHEUHBIX pA3HOCTEH Ha Pa3HBIX CETKaxX.
33 | pemenus 3ama4 u3rudoa
[Toctpoenue rpadukoB CXOAUMOCTH pEIICHUs Uil MPOruda v U3rubaronux
IJTACTHH
MOMEHTOB B ILTUTE. BapraoHHbIe METOBI pEIICHHS 33a]1a9 N3ru0a MIacTUH.
N3ydeHnne TeopeTHuecKoro MaTepuaa 1o Teme.
3agada 5.1. Pacuer n3rnbaemMoi IUIMTHI YUCIIEHHBIMA METOLAMU
Pacyer mnuTBI METONOM KOHEYHBIX DJJEMEHTOB Ha pAa3HBIX CETKaxX.
[Toctpoenue rpadukoB CXOAUMOCTH pelIeHUs Uil Mporuda M U3rubdaroimx
Pacuer mimmt merogom N
34 MOMEHTOB B IUIMTe. CpaBHUTENBHBIN aHAIN3 PE3YJIbTATOB, 10Iy4eHHbIX MKP
KOHEYHBIX JIEMEHTOB
u MKD. BbiBoabl M0 NPUMEHEHHIO YHCICHHBIX METOJOB JiA pacyera
n3rubaeMon imThl. 3ydeHne TeoOpeTHIeCKOro MaTepuaa 1mo Teme.
OOm1re moJoXKEeHHsT 0 pacyeTe TOHKUX obosouek. Jledhopmarmu u ycuus B
TOHKUX 000JI0YKax
OO0m11e moI0KEeHHS O
OcHoBHBIC TIOHATHUS U ompeneneHus obonouek. Knaccupukanus o0omouex.
35 pacyeTe TOHKUX .
5 Onucanne nosepxHoctu. KpuBonuneiinas cucrema koopauHar. Jledhopmanuu
000J104eK .
U ycuiaus B TOHKHX o00Ooyioukax. CBsi3b HaNpsOKEHUH C BHYTPCHHUMH
ycunusiMu. YacTHbIE TEOPHH pacueTa TOHKHX 000JI0UeK.
Pacuer Tonkux nonorux |Pacuer obonouek ¢ nomomero [IBK "SCAD" wimm "LIRA"
obomouek. O6mme  |[Ipumenenne [IBK miis pacuera obosodek. PacderHas cxema 00OJIOYKH,
36 | cBeleHUs O YMCIICHHBIX |ypaBHCHUE IOBEPXHOCTH OOOJIOYKH, TI'paHUYHBIX ycioBuid. Harpyska u
METOJIaX pacyera MpoBeJIeHUE pacuera. M3yueHne TeopeTHuecKkoro MaTepyana mo TeMe.
000J104eK
3amaua 5.2. PacueT monoroii 000J04YKH METOAOM KOHEYHBIX DJIEMEHTOB
Pacuer 0605104k MeTO10M KOHeuHbIX 2ieMeHToB B [IBK "SCAD Office" nim
[Ipumenenne merona |y "
JIupa-CAIIP" nns HECKONBbKUX BapuUaHTOB 3arpyeHus. [[i1s HEBBIrOJHOTO
37 | KOHEYHBIX DJIIEMEHTOB K

pacdety 000J109eK

3arpy’KeHust M300pa3uTh SIIOPHl NPOTHOOB, M3TMOAIOIMX MOMEHTOB U
HOpMaJbHBIX cuid. BbeiBoapl 1o  pacuery oOosouku. M3ydenue
TEOPETUYECKOr0 MaTepHaa 1o TEME.




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

[IporpamMmmoil TUCHMIUIMHBI MPETYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATHUM, HA KOTOPBIX AAeTCs
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTepuaj, MPAaKTHYCCKUX M JIA0OPATOPHBIX 3aHATHM, MPEATIOIAraroIInX
3aKpeIICHUEe M3YYCHHOTO Marepuaia u (popMUpOBaHUE Y OOydaroNUXcs HEOOXOIUMBIX 3HAHUHN, YMEHHA U
HaBBIKOB. Kpome TOro, BaXXKHEWIIMM ATaloM HW3y4YeHUs IUCIMIUIMHBI SBISIETCS CaMOCTOsITEIbHAs padoTa
oOydaromuxcsi C UCIHOJIb30BaHUEM BCEX CPEJICTB M BO3MOXXHOCTEH COBPEMEHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHH.

B 00beM camocToSTENNbHOM padOThI 10 TUCHUIUIHHE BKIIFOUASTCS CIIEAYIOIIee:

- U3yYCHUE TEOPETHUYECKUX BOIPOCOB IO BCEM TeMaM JTUCIUILUIHHBL;

- MOJIrOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

- IOJTOTOBKA K JJA0OPATOPHBIM 3aHATHSIM;

- MOJrOTOBKA K BBIMOJIHEHUIO KOHTPOIBHBIX 33JIaHUI;

- IOJITOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHBIX PadoT;

- MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IOJTOTOBKA K MTPOMEKYTOYHON aTTECTAIHH.

3aJIoroOM YCHEIIHOTO OCBOEHUS JUCHUIUIMHBI SIBIAECTCS O0053aTEIbHOE TOCEIICHUE JEKIUOHHBIX,
MPAKTUYECKUX U Ja00paTOPHBIX 3aHITHIA, TaK KaK MPOIYCK OJAHOTO (TeM 0ojiee HECKOJIbKUX) 3aHATUH MOXKET
OCJIO)KHUTh OCBOEHHE pa3/esioB Kypca. Ha mpakTHdecKuxX 3aHATHSX MaTepuas, WU3JI0KCHHBIA Ha JICKIMSIX.
3aKpEIISieTCs BHIOJIHEHUEM KOHTPOJIBHBIX PaboT M0 TeMaM JUCHUILIMHBI coriacHo PIT/I.

[Ipuctynas Kk U3y4eHHUIO AUCIUIUIMHBI, HEOOXOAUMO B MIEPBYIO OUepeab O3HAKOMUTHCS COACpPKaHUEM
PIIJ] nns ctyaeHToB O4HOW (opMbI OOy4YeHHS, a TakK€ METOJWYECKUMHU YKA3aHUAMU 1O OpraHu3aluu
CaMOCTOATENbHON PabOThI U MOJATOTOBKH K TPAKTUYECKUM U J1aOOPaTOPHBIM 3aHATUSIM.

[Tpu moAroToBKe K MPaKTHUECKUM U Ja00paTOPHBIM 3aHATHAM U B PAMKaX CaMOCTOSATENIbHOM pabOThI 110
M3YYEHHIO TUCIHMILIMHBI 00YyJalonMMcst HE0OX0IUMO:

- MIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JEKIMOHHOM 3aHATUU MaTepHal U JOIOJHUThH €ro C y4eTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

- IIpd CAMOCTOSATEIBHOM H3YYEHHHM TEOPETHYECKOM TEMbl CHeNaTb KOHCIEKT, WCIOIb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJaHNs] B pAMKaxX U3y4aeMOU TEMBI;

- IOAATOTOBUTH OTYETHI IO BHIIOJHEHHBIM J1a00paTOPHBIM paboTam;

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

- BBIIIOJIHUTH KOHTPOJIbHBIE PadOThI, IPEAyCMOTPEHHBIE pabouell MporpaMMOil TUCHUIUIMHBI;

- IOArOTOBUTHCA K IIPOMEXYTOYHOU aTTECTALUH.

BolnonHeHu0 KOHTPOJIbHBIX (pacdeTHO-TpapuuecKkux) padoT AOKHO MPEALIECTBOBATh H3YYEHHE
COOTBETCTBYIOILIMX TEM TEOPETUUECKOT0 Kypca 110 MaTepHuajiaM JIeKIuH, yueOHIKaM, 3JIeKTPOHHBIM pecypcaMm.
[Ipexxne yueM HauMHATh pelIeHHe 3a/1a4k, HE0OX0IMMO BBIYEPTUTH B MaclITa0e 3aJaHHYIO PACUETHYIO CXEMY U
yKa3aTb Ha HeH Bce HCXOJHbIE YMCIIOBbIe NaHHbIE. lIpucTynas K peleHuro KaxJIoW 3a1add, HE0OX0IUMO
YSCHUTH ce0e HCXOJIHBbIE JaHHbIE, COAEpNKAHHE KaKJOTO0 W3 IMYHKTOB 33/JaHUS U OIPEAETUTb T€ METOIbI
CTPOUTENILHOM MEXaHUKHU U CIIOCOOBI PELIeHHUs, KOTOPBIE TNIAHUPYETCsl MPUMEHUTh. [Ipu mpoBeieHuH pacyeToB
HE0OXOJIMMO CTPOTO MPUJIEPKUBATHCA MPUHATON CHUCTEMbI equHUL u3MepeHus ¢usndeckux BenuuuH (CU) u
COTJIACOBBIBATh MEXY COOON Pa3MEPHOCTH ITHX BETUYMH.

Bce pacuerHbie GOpMYITBI TOJKHBI 3aITMCHIBATHCS B OOMICTIPHHATHIX 0003HAYCHHUSX, PACYETHBIE CXEMBI
JIOJDKHBI BBITMOJIHATHCS aKKypaTHO, C BKJIIOUEHHEM BCEX HEOOXOIUMBIX JIEMEHTOB U 00O3HAYEHUH COTJIACHO
crangapram ECK/I.

Pemenne 3amau HEOOXOOMMO COMPOBOXKIATH KPATKHUMM IOSICHEHUSIMH, BCEMH HEOOXOIUMBIMHU
pacueTaMu ¥ YeTKUMHU CXEMaMHU C yKa3aHUEM B HEOOXOAMMBIX CIydasX MaclTaOOB JAJIUH U CUJL.

PacuetHo-Tpaduueckue paboThl JOIKHBI OBITH O(OPMIIEHBI Ha CTaHIAPTHBIX JHCTax Oenoil OGymaru
dbopmara A4 (210x297) ¢ coomoaenuem ['OCT. Ha tutynpHOM JuCTE 0053aTENbHO YKa3bIBAIOTCS HOMED U
HaMEHOBaHUE paboThl, (PaMHUITUS U UHUIHAJIBI cTyJeHTa U mudp. O6pa3ub! 0popMIIeHHS CTaHAAPTHBIX JIUCTOB
JaHbl B MPWJIOKEHUHU K MeToaudyeckuM ykazaHusm. OdopmiieHue paboT Ha nucrax japyroro ¢opmara He
JIOITYCKAETCSL.



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

3a4yeT MpOCTaBISAETCS MO PE3yJbTaTaM BBIMOJIHEHUS KOHTPOJBHBIX 3aJaHHi, KOHTPOJBHBIX pPadoT U
YCTHOTO coOeceI0BaHus.
DK3aMeH TPOBOJUTCS MO pacnucanuio ceccuu. @opma npoBeneHus 3aHsITus — ycTHas. CTyIeHTHI, HE
MPOINICIINE aTTECTAUIO MO TpadUKy CECCHH, JOJDKHBI JIMKBUAUPOBATH 3aJI0JDKCHHOCTh B YCTaHOBJICHHOM
MODSIZIKE.

7. OueHoYHbIe MaTepUAJbl /sl NMPOBeJIeHUs] TEKYIIero KOHTPOJISI YCIeBAeMOCTH M NMPOMEKYTOUYHOI
arrecTalvu 00y4armMXcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHp KOMIETEHIIMH ¢ yKa3aHUEM 3TaloB UX (YOPMHUPOBAHMS B POIIECCE OCBOCHUS AUCIMITIIUHBI

Ko n nHaumenoBaunue

Ne KoHTposmpyemslie pa3aesnsl JUCHUAILINHBL N Bun onenounoro
WHIUKATOpa KOHTPOIUPYEMOI
/11 (Moyist) cpencTaa
KOMIIETEHIIN U
PacuetHbie CXEMEI Cc00 SHUN 1504 VYCTHEIN ompoc, pelIeHue
1 PYHCHHH, OIIK-1.2, OTIK-3.1, OTTK- 11.1 poc. b

KUHEMaTUYECKUI aHaIn3

3aaad

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

YcTHBIN ompoc, penieHue

5 MHOTONPOJIETHBIE  MIAPHUPHO-KOHCOJIBHBIC OIK-3.1. OLIK-6.11 3aJ1a4. Brimonnenue
Oanku Oi'[i(-ll 1 o KOHTPOJIbHOH paboThl Ne
' 1 (3amaua 1.1)
MHoroanuckossie pacyeTHbIE cxemsl. | OIIK-1.2, OITK-1.3, OIIK- 1.5, ;;CT;HH Onp]g;n%?ﬁzﬁﬁz
3 |TpexmapaupHble pamMbl W apkh. Pambl ¢ OIIK-3.1, OIIK-6.11, KOIIL{T 'OHLHOﬁ aGoTEL No
3aMKHYTBIM KOHTYPOM OIIK-11.1 p P B
1 (3amava 1.2)
OIK-1.2. OIK-1.3. OMK- 1.5 VYcTHBIR ompoc, perieHue
4 |CtaTudecKu OoIpeneIuMble TUIOCKUE (hepMbI OIIK-3.1, OIIK-6.11, 3aat. PHHOHHGHHG
OIK-11.1 KOHTPOJIBHON paboThl No
' 1 (3amava 1.3)
JIlvHMM BAMSHUS PpEAKUUA M BHYTPEHHUX E;CT;I{HH OHPEE;H%ZH;EEEE
S5 |ycunmuit B mpocteix u  MHorompoiseTHeix| OINIK-1.2, OIIK-1.3, OIIK-1.5 Aat .
SaKax KOHTPOJIbHOU paboThl No
1 (3agaua 1.4)
YCTHBIN OIpoC, pelieHue
5 OmnpeneneHne peakuii ¥ BHYTPEHHUX YCHITAN OIIK-1.2, OTIK-3.1, OTIK- 6.11 3a7ad4. VBI)IHOJ'IHeHI/Ie
10 JIMHUSIM BIIUSTHUS KOHTPOJIbHON paboThl No
1 (3anaua 1.4)
7 JIlvHMKM BIWSIHUS YCUJIMKA B apkax, pamax M OIK-1.2 VYcerHBIN onpoc, pereHue
IPOCTHIX epmax ' 3a7a4
OCHOBHBIC TPUHIMIBI M TCOPEMBI| yrpe 1 5 OTK-1.3, OTTK- 1.4, [Verrpiii ompoc, pemerie
8 |crpouTenbHOI MEXaHHKH. dopmyna
OIIK-1.5 3aga4
Makcpemna-Mopa
OnpeneneHre TNEPEMENICHUH B IIapHUPHO- E;CT;{HH OHp];)i;H%?IH;ZEEZ
9 [koHCONMBHBIX Oaykax ¥ IUIOCKHX pamax oOT OIlIK-1.2, OIIK-6.11 Aat .
CUJIOBOW Harpy3ku KOHTpPOJIbHON paboThl Ne
1 (3amaua 1.5)
10 Onpenenerue TCpEMECIICHIH °TIOIK-1.2, OIIK-1.4, OIIK- 1.5, |YcTHBI ompoc, pelieHue
(T);l\glr;epaTypHoro BO3JEHCTBUSA U OT OCAIKH OIK-6.11 saxau
11 [Wnas xoHTakTHas paboTa OIIK-1.2 VYcrHblil onpoc




12

3ayeT ¢ OIEHKOMI

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

13

Crarudecku HCONPCACIIMMBIC CHCTCMbI, HX
CBOIiCTBA U OCOOEHHOCTH

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

YceTHBII Olpoc, penieHue
3a1ad4.

14

Pacyer crarnuecku HeONpeNeNMMBIX pPaM
METOJIOM CHUJI Ha IEUCTBUE CWIIOBOM Harpy3Ku

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

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

15

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

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

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

16

Pacuer cratmuecku HCOIIPCACIUMBIX (bepM n
MMPOCTPAHCTBCHHBLIX paM MCTOJJOM CHUJI

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

YcTHBIN ompoc, penieHue
3a/1a4y

17

Meron nepemMenieHnii B KaHOHUYECKOH (hopme

OIIK-1.2, OIIK-1.5, OIIK- 11.6

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

18

Pacuer pam wMeTomOM InEepeMeElleHM Ha
JieiicTBUE CUIIOBOM Harpy3Ku

OIIK-1.2, OIIK-1.5, OIIK- 11.1

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

19

Pacuer pam Meromom mepemelieHUN Ha
TEMIIEpaTypHOE BO3JAECHCTBUE U OCATKY OIIOP

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

YCTHBIN OIpoC, penieHue
3a1a4

20

Pacdyer mnpocTpaHCTBEHHBIX paM METOAOM
nepeMenicHuN

OIIK-1.2, OIIK-11.1

VYeTHBII onpoc, penieHue
3a1a4

21

Merton nepeMenieHuii B MaTpuaHoil popme

OTIK-1.2, OTTK-3.1, OTIK- 11.6

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

22

OcHOBBI ~ pacueTa  CTEpKHEBBIX
METO/I0M KOHEYHBIX 3JIEMEHTOB

CHUCTEM

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

YCTHBIN OIpoC, penieHue
3a/1a4. Beinonnenune
KOHTPOJBHON paboThl Ne
3 (3amaua 3.3)

23

CMmemaHHbIA  METOJ] pacuera CTaTHYECKH
HEOIPEIAEITUMBIX pam

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

VYeTHBII onpoc, penieHue
3a/1a4

24

Wnas xonTakTHas pabora

OIIK-1.2

YceTHBII onpoc

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

25 [Dx3amen OIlK-3.1, OIIK-11.1, VYcrHbIl onpoc
OIlK-11.6
OcCHOBHBIE ~ TIOHATUS U OIpEIEJICHUS
o6 |MHAMIKH coopyxennit. Cpoboxusie u|OIIK-1.2, OIIK-1.4, OIIK- 1.5, |YcTHbIii onpoc, pemieHne

BBIHYK/ICHHBIE KOJIEOAHUSI CHUCTEM C OJHOU
CTEIEHLI0 CBOOOJIBI

OIIK-3.1, OIIK-11.6

3aaad




27

CBoOOmHBIE W BBIHYXICHHBIC KOJICOAHUS
CHUCTEM C HECKOJILKUMU CTEIIEHSIMU CBOOOIBI

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

YcerHbIi onpoc, pereHue
3a1a4

28

[IpubnuxeHHble METOABI pELIeHMs 3anad
JTUHAMUKU. Mephl 3alUThl OT TUHAMUYECKUX
BO31€HUCTBUI

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

YceTHBII Olpoc, penieHue
3ajau. Beinonuenue
KOHTPOJILHOU PabOThI Ne
4 (3amauva 4.1)

29 OcHOBHBIC IMOJIOKEHUS ycroiunBoctu|OIIK-1.2, OIIK-1.4, OIIK- 1.5, |YcTHbI# onpoc, pelieHue
COOPYKCHHI OIIK-3.1, OIIK-11.6 3a/1a4
YcrHbIi onpoc, perieHue
30 Y CTOMYHUBOCTD uentpanbHo-cxkateix| OIIK-1.2, OIIK-11.1, OIIK- |3axau. Brimonnenue
MPSMOJIMHEHHBIX CTEPIKHEH 11.6 KOHTPOJIbHON paboThl Ne
4 (3agaua 4.2)

31

JlvHaMUYecKMi M SHEPreTUYECKUA METOIbI
pacyera Ha YCTOWYHUBOCTh

OIIK-1.2, OIIK-1.4, OIIK-1.5

VYcrHbIi onpoc, perieHue
3a]a4.

32

O6mue MIOJIO>KEHUS. Pa3pemaromue
ypaBHEHUsI N3ru0a TOHKUX TUIACTUH

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

YceTHBI onpoc

33

IlocTranoBku 1 MCTO/JbI PCIICHHUA 3a1a4 n3ruda
III1aCTUH

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

YeTHBII ompoc, penieHue
3a/1a4

34

Pacuer mmmt METOJOM KOHCYHBIX 3JICMCHTOB

OIIK-1.2, OIIK-11.1

YeTHBIA onpoc, penieHue
3ajau. Beinonuenue
KOHTPOJBHON paboTsl No
5 (3amava 5.1)

35

OO0mue
000J104YeK

IMOJIOKCHUSA O PaACdYCTC TOHKHX

OIIK-1.2, OIIK-1.4, OIIK-3.1

VYcrHblit onpoc

36

Pacuer ToHKHMX mosorux o6oouek. OOrmme
CBEICHMSI O YHCICHHBIX METOJaX pacyera
000JI04YEK

OIIK-1.2, OTTK-1.5, OTTK- 11.6

YeTHBII onpoc

37

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

OIIK-1.2, OIIK-11.1

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

38

Wnas xonTakTHas padbora

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

YeTHBII onpoc

39

DK3aMeH

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

YeTHBII onpoc




7.2. TunoBble KOHTPOJIbHBIE 33/JaHUS WJIM UHBIE MaTepUAIbl TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH, HEOOXOIMMbIe
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

KoHTponbHbIE 3aaHusl UIsI CaMOCTOSITENIbHOM pPadOThl HAa MPAKTUYECKUX 3aHATHSAX (U1 TIPOBEPKHU
c(hOpMHUPOBAHHOCTH HWHAWKaTOpa nocTwxkeHuit kommnereHiuid: OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6,
OIIK-1.7, OTIK- 1.10, OTIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6, OIIK-11.7)

5 cemectp. Daiin pacrnonoxked B [Ipunokenusx: "Kontponsasie 3aaanus. 5 cemectp.pdf”

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

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

. OnpezencHue yCuInid B pamax ¢ 3aMKHYTBIM KOHTYpoM (rioctpoenue 3mwop M, Q, N).
. Onpenenenue ycunuii (N) B CTEp)KHAX MPOCTHIX PEepM.

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

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

. Onpenenenue nepeMenieHui B MpOCThIX (OJTHOAMCKOBBIX) CHCTEMAX.

. Onpenenenue nepeMenieHuil B IBYX/IMCKOBBIX CUCTEMaX.

01O DN W~

(o)

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

. Omnpenesnenue nepeMenieHuil B CTAaTUYECKU ONPEACTUMBIX CHCTEMaX.

. PacueTr mpocThIX cTaTMUECKH HEONPEAETMMBIX CUCTEM METOIOM CHJI.

. Pacyer ctaTdecku HEONpPEAEIUMBIX PaM Ha BHEITHIOIO HATPY3KYy METOJAOM CHIL.

. Pacyer ctaTuuecku HEONPEAEIUMBIX CUCTEM Ha OCAJIKy OIIOP METOJI0OM CHIL

. Pacyer ctaTuecku HEONPEAEIUMBIX CUCTEM METOI0M IIEPEMEIICHHIA.

. YueT cuMMETpHUH IIPHU pacyeTe paM METOAOM IepEMEIICHUN.

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

01N DN W~

-

cemectp. Daiin pacnosnoxer B [Ipunoxenusx: "KonrponsHbie 3ananus. 7 cemectp.pdf

1. JlnHamMHuecKuil pacueT CUCTEMBI C OJJTHON CTETIEHbIO CBOOO/IBI.
2. OmnpenieneHye 4acTOThl CBOOOAHBIX KOJIEOAHUN paMBbl.

3. Pacuer cucteMbl Ha YCTOWYMBOCTh CTATHYECKUM CIIOCOOOM.

4. Pacuer paMbl Ha YCTOMYMBOCTH METOJIOM TIEPEMEIIICHUIA.

5. Pemienue obpatHoO# 3a1auu TEOPUU M3THOA TITACTHH.

6. Pacuet nzru6aemoii miacTUHBI METOJJIOM KOHEUHBIX Pa3HOCTEH.
7. Pacuer uzrubaemoit mactuHsl MetooM byoHoBa — ["anepkuna.
8. Pacuer n3rubaemoii mIacTUHBI METOAOM KOHEYHBIX HJIEMEHTOB.

7.3. Cucrema OLIEHMBAaHMS PE3YylbTATOB OOYYEHHS MO JAUCHUUIUIMHE (MOIYJIO) MpPHU MPOBEACHUM TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH



OLIEHKA «OTIAYHO)
(3auTeHO)

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

- TOYHOE HMCII0JIb30BaHNE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHYECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

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

YMEHHUS:

- YMEET OPHEHTUPOBATHCS B TEOPHUSIX, KOHIENIUAX U HAIPABICHUAX JUCUUIUINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUECKH PEIIaTh CIOXKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

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

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO KUCIONIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

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

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

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

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHIICTIIIUAX U HAITPABIICHHUSIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

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

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIICHUH HayYHBIX U NPOQpeCcCHOHANTbHBIX 3a7a4

HaBBIKH:

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

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

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




Onenka 3HAHUS:

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

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEH0BAaHHON pabouel mporpaMMoii;

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

YMEHHUS:

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

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

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1oj pyKOBOJCTBOM IIPENOJaBATENs HA IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

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

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

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

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

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

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4uue rpyObIX OmnO0oK

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUS JJIs IPOBEICHHS IPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHUpPOBAHMS KOMIETEHIMM B  Mpolecce OCBOCHMS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

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

5 cemectp. CTpouTenbHas MEXaHHUKA, 4acTh |

. OCHOBHBIE TOHATHUS PACUETHON CXEMBI COOpYKeHUsA. CBA3M U y3Jbl INIOCKON PACUYETHON CXEMBI.
. Knnaccugukarus crep>KHEBBIX CUCTEM U MX pPacueTHBIX cxeM. KuHeMaTnueckuil aHaan3 CXeM.

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

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

. Pacuer pam ¢ 3aMKHYTBIM KOHTypoM. OmpeiesieHne peakivii 1 BHYyTPEHHUX YCHIIAM.

. IlocTpoenue sn10p BHYTPEHHUX YCHIIMM B IIJIOCKUX paMax. OCHOBHBIE CBOMCTBA U IIPOBEPKA JIIIOP.
. Pacuer TpexmapHupHbIX apok. OnpeneneHue peakiuil 1 BHyTPEHHUX YCHIINN.

. ITpocteie mockue Gepmbl. YcnoBue reoMeTpudeckoit Hensmensemoct. Knaccudukanus gpepm.
. Pacuer cratnuecku onpenenuMsix ¢pepm. CiocoObl onpeeneHus yCHINN B CTEPKHIX (pepMBl.
10. OcoGeHHOCTH pacyeTa pacCOPHBIX U IIMPEHTeIbHBIX (hepM. PacueT mpocTpaHCTBEHHBIX (epM.
11. Pacuet cucteM Ha MOJABUKHYIO HAarpy3Ky. JINHUN BAMSHUS YCHIIUNA, CHOCOOBI MX MOCTPOEHUS.

OO0 I WnN P W —




12. TTocTpoenre TMHUHN BIAUSHUS ONMOPHBIX PEAKIMN M YCHUIIMI B MHOTOITPOJIETHBIX OaKax.

13. ITocTpoenue TMHUIN BIUSHUS BHYTPEHHUX YCUJIMI B TPEXIIAPHUPHBIX CUCTEMAX.

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

15. JIuauu BIUAHUS YCHIIMH B IPOCTHIX Gepmax. CrocoObl MOCTPOSHUS, CBOMCTBA JTMHUNA BIUSHUS.
16. OcHOBHBIE MPUHIIMIIBI CTPOUTEIILHON MeXaHUKU. Buibl nepemeniennii. Pabota BHENTHUX CHIL.
17. OcHOBHBIE TEOPEMBI CTPOUTENBHON MeXaHuku. Popmyna Makcsemia—Mopa u ee IpUMEHEHUE.
18. Onpenenenne nepeMeIIeHU B CTEPKHEBBIX cUcTeMax. DOpMyIibl TIEPEMHOKEHUS SITIOP.

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

6 cemectp. CTpouTelibHasi MEXaHHUKA, YaCTh 2

1. Kakue cuctemsl Ha3bIBarOTCs cratndecku HeonpeaenumbiMu (CHC). UTo Takoe cTeneHb CTaTHYeCKOn
HeomnpeaenuMoctu cuctemsl?  Kax onpenensercs?

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

3. KakoBa ocHoBHas ujaes meroaa cuin (MC)? Kakas BeiOupaercs ocHoBHas cuctema (OC) merona
cun? OcHOBHBIE TPeOOBAHUS K HEH.

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

5. KakoBbl cBoOiicTBa TIJIaBHBIX M MOOOYHBIX KOA(PGUIMEHTOB KaHOHMYECKUX ypaBHeHMH? Kaxum
00pa3oM BBIYHCISIIOTCS KO PHUIMEHTHI dij 1 cBoOoaHbIe wieHbl AiF B MeTone cuin?

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

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

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

9. Kak onpenensitorcs cBoboauble wiensl AT npu pacuere Ha Temneparypy U AiO npu pacuere Ha
ocaJiky onop?

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

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

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

13. Kak omnpenenuTh cTeneHb CTAaTUYECKOW HEONpPEeAEeTUMOCTH IPOCTPAHCTBEHHOW pambl? B uem
3aKJII0YAI0TC 0COOEHHOCTH pacueTa MPOCTPAaHCTBEHHBIX paM METOJIOM CHII?

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

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

16. Kak momxydaercst ocHOBHasi cucreMa meronaa nepememienuit (MII)? B yem oTianume OCHOBHOI
cuctembl MII oT ocHoBHOM cuctemsl MC?

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

18. KakoB cMbIcT KaHOHMYECKHX YpaBHEHUIl MeTona mepemenieHuit? KakoB (u3nueckuil cMmbica
K03 (HUIIMEHTOB NP HEM3BECTHBIX M CBOOOIHBIX WieHOB RiF B MeToze nepeMerneHmii?

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

20. Kak ompenensitoTcsi pe3yJbTHPYIOIIME MOMEHTBHI MPH pacdyeTe MeToaoM mepemenieHui? Kak
MO>KHO BBIIIOJIHUTB UX ITPOBEPKY?

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

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

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

24. Kak onpenenuTh CTeNeHb KUHEMAaTUYECKOW HEOINpelelMMOCTH MPOCTPAHCTBEHHBIX paM? B uem

MTNOGRITIINTCT OCOASHETNCTU NACUETA TTNOCTNATCTREHHIRTY ham MTT?



25. OcHOBHOE MaTpU4yHOE ypaBHEHHE TpH pacdere pam MII B matpuunoit ¢popme? U3 gero cocrout
MaTpulla HHAEKCOB Ipu pacuete pam MII B MaTpuuHoii popme, ee HazHAUeHUE?

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

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

28. Kak BbIOMpaeTcss OCHOBHAas CHUCTeMa CMEIIaHHOTO MeTona? B kakux ciydasx pamuoHalIbHEe
MIPUMEHATHh CMEIIaHHbIA MeTO?

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

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

7 cemectp. CTpouTesbHasi MEXaHHUKA, YaCTh 3

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

2. Konebanus u ux Buapl. MeToasl pemenus 3agad AuHaMuku. Ctenens cBo0o sl Macc. CHCTEMBI C
pacnpeesIeHHbBIMYA U COCPEA0TOYEHHBIMH MacCaMHu.

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

4. CBoOoaHbIC 3aTyXaOIIMe KOJICOAHUS YIPYrol CHUCTEMBI C OJTHOM CTENEHbI0 CBOOOMBI. YpaBHEHUE
3aTyxaromux konebaHui. Jlorapupmudecknil 1eKpeMEHT 3aTyXaHusl.

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

6. SIBneHue pe3zoHaHca. 3aBHCHMOCTh IHHAMUYECKOTO Kod(p(uIMeHTa B 00JaCTH pe30HaHCa OT
norapuMHUECKOro AekpemMeHTa 3aryxanus. Ilpubnmxennas gopmyna g ruHamuueckoro ko3dduuuenra u
00J1acTh €€ MPUMEHEHUSI.

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

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

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

10. BoiHyX/1eHHBIE KOJIeOaHUsI CUCTEMBI C OJTHON CTENEHbI0 CBOOO/IbI IIPH HECOBIAJICHUN HANpaBJICHUS
Kosie0aHui Macchl M HaNlpaBJIeHUs BUOpallMOHHON Harpy3ku. Onpenenenrne AMHAMUYECKUX YCHIIUH.

11. BoiHykAeHHBIE KOJIe0aHNs CUCTEMBI ¢ IByMs cTeNeHsIMU cB00o1bl. KaHOHMUYecKkue ypaBHEHUS IS
aMIUIATYl UHEPLIMOHHBIX CUJL.

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

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

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

15. BnusHue BUOpaAIMOHHON HAarpy3KH Ha KOHCTPYKIMH, 000py/IOBaHUE M OPraHU3M 4enoBeka. Mepbl
3aIIXATHI OT JUHAMHAYECKHUX BO3/ICUCTBHI.

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

18. TloHsiTHE O TOTEpE YCTOWYMBOCTH M KPUTHUECKOM Harpy3ke. CriocoObl (KpUTEpUH) peIieH s 3a1a4
ycTOM4MBOCTH. CTATUYECKUN KPUTEPUI YCTOMYMBOCTH U TONYIIEHHUS IIPY €r0 MIPUMEHEHHH.

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

20. cnonp3oBaHUE 3aMEHBI YIIPYTUX YYaCTKOB PACYETHON CXEMBI YCIOBHBIMH YIPYTHUMH CBA3SIMU IpU
OTpeieIEHUN KPUTUYECKOM CHJIbI CTATHUECKUM CIIOCOO0M (TIpuMeD).

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

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



CIIy4aeB 3aKperieHUs [IEHTPAIbHO-CKATOTO CTEPHKHSI.

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

24. PemieHue ypaBHEHUs YCTOMYMBOCTH C IMOMOIIBIO TaOJIMIl CHEIUadbHbIX (yHKIMA. OnpeneneHue
TPaHUI] TOUCKAa MUHUMAJIBLHOTO KOPHS (TIpUMep).

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

25. OCHOBHBIE OTIPEICICHUS U KIacCU(UKAIUS TIACTHH.

26. Texaudeckas Teopus n3ruoda miactud. ['umoressr Kupxroda.

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

28. ludpdepentmanpHoe ypaBHEHHE U3THOA TIACTHHBIL.

29. ®opMynupoBKa TPAHUYHBIX YCIIOBUM ISl M3TU0AEMOM TJIACTHUHBI.

30. DnemeHTapHbIe Cllydyau U3rubda racThH. Pemenue npsamoit 1 06paTHOi 3a1a4d U3ruda riacTuH.

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

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

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

34. KoHeuHO-pa3HOCTHEIN onieparop AuddepeHInaIbHOr0 ypaBHEHUs N3ruda. [ paHUYHbBIC YCIIOBUSI.

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

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

37. CyTh MeTO/Ia KOHEUHBIX 351eMeHTOB. OCHOBHBIE MoJIoKeHUs. JlocTonHcTBa U HepocTatku MKD.

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

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

40. IlocnenoBaTeIbHOCTH pacyeTa METOJOM KOHEUHBIX 3JIEMEHTOB.

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

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

43. Nedbopmaruu u ycuius B TOHKHX 000J10ukax. CBsi3b HAPSDKEHU C BHYTPEHHUMHU YCHITHSIMHU.

44. JlonomHUTENIbHbBIE TUTIOTE3bI AJIs TOJIOTUX 0007104YeK?

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

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

47. HanpsikeHHOE COCTOSIHME IMOJIOroil 000n0uku. [ledopmanuu 1 ypaBHEHUS paBHOBECHUS IOJIOTrON
000JI0UKH.

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

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

50. Tumbl KOHEYHBIE AIIEMEHTHI IS pacueTa obonouek. Ocobennoctn npumenenus MKD k pacuery
000JI04EK.

7.4.2. IlpakTrueckue 3aaHus 1715 MPOBEACHUS TPOMEXYTOUHOMN aTTecTaluy 00yJarommxcs

TecroBble 3amaHus (A7 NPOBEPKU CHOPMUPOBAHHOCTH HHAMKATOPA JTOCTHIKEHUN KOMIIETEHIIMM:
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.10, OIIK-3.1, OIIK-6.17, OIIK-6.18, OIIK- 6.19,
OIIK-11.1, OIIK-11.6, OIIK-11.7, OIIK-11.13, OIIK-11.14)

Cemectp 5. ®aiin pasmernien o aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/
Cemectp 6. @aiin paszmernien mo aapecy SMOC Moodle: https://moodle.spbgasu.ru/mod/resource/
Cemectp 7. ®aiin pasmernien o aapecy DMOC Moodle: https://moodle.spbgasu.ru/mod/resource/

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

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



[Ipouenaypa mpoBeAeHUsS MPOMEKYTOYHOW aTTECTAllMM M TEKYIIEro KOHTPOJIA ycrneBaeMocTH (s
MpPOBEepKU CHOPMUPOBAHHOCTH HMHIUKATOPOB aocTkeHus kommnerenmwmii: OITK-1.2, OIIK-1.4, OIIK-1.5,
OIIK-1.6, OIIK-1.7, OIIK- 1.10, OIIK-3.1, OIIK- 6.17, OIIK- 6.18, OIIK- 6.19, OIIK- 11.1, OIIK- 11.6,
OIIK-11.7)

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

[Tpouenypa oneHuBaHUST (OPMUPOBAHUS KOMIETCHIIMA MPH MPOBEICHUU TEKYIIETO KOHTPOJIIS
npuBeAcHa B 1. 7.2.

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

[Tponetypa orieHrBaHus (OPMHUPOBAHUS KOMIIETCHIIUI IIPU MPOBEICHUH TEKYIIETO KOHTPOJIS.

1.1. CamocrosiTenpHast paboTa Ha MPAKTHUECKUX 3AHATHIX U YAAJICHHO MO PEUICHUIO KOHTPOJIBHBIX
3aJaHUH.

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

1.2. BeinosHeHNe KOHTPOJIbHBIX pabOT COIIACHO YTBEPKACHHBIM METOAMUYECKUM YKA3aHUSM.

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

[lepeueHb KOHTPOJIBHBIX PAOOT:

5 cemectp. (JI3.4)

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

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

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

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

6 cemectp. (JI3.4)

KonTponbhas padota Ne 2. "PacueT cratnyecku HeonpeneauMoni paMbl METOAOM cuil".

3anaua 2.1. PacueT miaockoil craTHuecKH HEONpeIeIMMOM paMbl METOJIOM CHIL

3amaua 2.2. OnpeneneHue nepeMenieHuil B CTaTHYECKU HeOIPeIeTMMON pame.

3anaua 2.3. PacueT ctaTMYECKH HEONPEIEIMMOM paMbl METOJIOM CHJI Ha OCaJIKy OIOp.
Kontponbnas pabota Ne 3. "PacueT cTaTH4ecku HEONPEIETUMON paMbl METOIOM TIepEMEIICHH".
3anaua 3.1. Pacuet miaockoil paMbl METOJIOM IepeMeIleH! B KaHOHUYECKOH GopMe.

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

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

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

Konrtponbnas padora Ne 4. "PacyeT miockoi pambl Ha JUHAMUKY U YCTOWYUBOCTB .
3anava 4.1. JluHaMuyeckuil pacyer MI0CKON paMbl Ha BUOPAIIMOHHYIO HAarpy3Ky.
3anaya 4.2. Pacder m10CKoOM paMbl Ha yCTOMYMBOCTh METOJIOM IEPEMEILEHUH.

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

2. [IpoMexyTodHas aTTeCTalys MO AUCIUILINHE MPOBOIUTCS B (hopMe 3aueTa ¢ OIeHKOM (5 cemecTp) u
sK3aMeHa (6, 7 cemecTp) .

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

2.2. DK3aMeH MpOCTaBIseTCS MO pe3yiabTaTaM CAaud dSK3aMeHa B JK3aMEHallMOHHYI0 ceccuio. B
9K3aMCHAIIMOHHBIA OWJIET BKJIIOYEHO 2 TEOPSTHUSCKHX BONPOCA MW MPAKTUYECKOe 3ajaHue (3axada),
COOTBETCTBYIOIIEE COJEPKAHUIO (DOPMHUPYEMBIX KOMITETEHITHH.

DK3aMeH MPOBOJUTCS B yCTHOM opme. Ha moAroTOBKY 10 3K3aMEHAITMOHHOMY OMJIETY OTBOJIUTCS



60 MuH.

[Tpumepsl mpakTHyeckux 3agaHuii npuBeneHsl B pazaene DOC/ Ilpakrtuyeckue 3amaHus s

MPOBEICHUS MPOMEKYTOUYHON aTTeCTALIUU.

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

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

7.6. Kpurepun oneHuBaHUS cPOPMUPOBAHHOCTH KOMIETCHIIUI MTPH MPOBEICHUH MPOMEKYTOYHON aTTeCTAIUN

Kputepun
OIICHUBAHUS

YDOBGHB OCBOCHHUA M OLICHKA

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

YMEHUS ¥ HABBIKH HE
chopMupOBaHbI

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

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

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




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

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

BOIIPOCKHI 5K3aMEHaTOopa.

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

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yueOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




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

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

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

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

O1ieHKa «yIO0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIICTCS, €CIIU CpeIHEe apu(PMETHIECKOE HAXOUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

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

8. YueOHO-MeTOAMYECKOe M MAaTePUATBbHO-TEXHNYeCKoe o0ecneyeHue JUCIUTLIMHBI (MOTYJIs1)
8.1. IlepeueHb OCHOBHOM M JJOTIOJIHUTEIBHOM JTUTEPATYpPhl, HEOOXOIUMOMN /17151 OCBOSHUS TUCIMILUIMHBI (MOIYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

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

OcHOBHAS JJUTEPATYPA

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

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

) MacnennukoB A. M., HauanpHblil Kypc CTpOUTEIBHOW MEXAHUKH CTEP’KHEBBIX

cucrtem, CII6.: IIpocnexkt Hayku, 2009 693

3 babano B. B., MacinennukoB H. A., CrpoutenbHas mexaHuka. Pacuetno-| http://ntb.spbgasu.ru/

rpaduueckue padotsl, CI10., 2017 elib/00771/
MacnennukoB A. M., OCHOBBI IMHAMHKHU U YCTOMYMBOCTH CTEPKHEBBIX CUCTEM,
4 M., 2000 226

5 |babanoB B. B., CtpoutensHas mexanuka, M.: Akagemus, 2011 384




babanoB B. B., CtpoutensHas MexaHuka Juisi apxurektopoB, Mocksa: FOpaiit,| https://urait.ru/bcode/

6 2023 511533
; MacnennukoB A. M., JluHamuMKa W YCTOHMYMBOCTB coopyxeHui, Mocksa:| https://urait.ru/bcode/
IOpaiir, 2023 511543

JlonmoJHUTEIbLHAA JIUTEPATYPA

1 KoGener E. A., MacnennukoB H. A., CrpoutenbHass mexaHuka, CaHKT-

IletepOypr: Iletponosnuc, 2020 20

http://ntb.spbgasu.ru/

1 |JlykameBuu A. A., Teopus pacuera rmactun u obonouek, CII16., 2017

elib/00809/
http://ntb.spbgasu.ru/
2 |Jlykameuu A. A., Jlykameud H. K., Ctpoutensnas mexanuka, CII6., 2018 elib/00895/
3 OpexoB M. M., 3unosseB B. 1., Macnennukos B. M., Umkenepnas reoaesus,| http://ntb.spbgasu.ru/
CII6., 2012 elib/00363/

JlykameBuu A. A., Teopus pacuera miaactud u obonouek, Cankr-IlerepOypr:
4 |Cankr-IleTepOyprckuii  rocyJapcTBEHHBIH  apXHUTEKTYPHO-CTPOUTEIBHBIH
yausepcuret, ObC ACB, 2017

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

5 |KoGenes E. A., MacnennukoB H. A., CrpoutenpHas mexanuka, CI16., 2018 20

OObyuaromuecs u3 ynciaa nHBaNKUI0B U il ¢ OB3 obecrieunBaroTcs me4yaTHBIMU U (WIIN) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B pOpMax, aaanTHPOBAHHBIX K OTPAHUYCHUSIM HX 3T0POBBSI.

8.2. Ilepeuenp pecypcoB HMH(OPMALOHHO-TENIEKOMMYHUKAIMOHHON cetu «HTepHeT», HeOOXOIUMBIX JUIs
OCBOEHUS AMCUUILINHBI (MOYJIs)

HanmenoBanue pecypca cetu «HTEpHET» DJIeKTPOHHBII aapec pecypca
"Teopernyeckas noaroropka_CTpoutenbHas mexanuka': |https://moodle.spbgasu.ru/
3JIEKTPOHHBINA Kypc B cucteme Moodle course/view.php?id =4539
"Teopernyeckas moaroroBka CtpouTenbHas MmexaHuka, dacth 3|https://moodle.spbgasu.ru/

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

8.3. Ilepeuenb coBpeMEHHBIX MPOPECCUOHAIBHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIeKTPOHHBIN ajipec pecypca
Poccuiickast rocygapcTBeHHas OMOIMoTeKa WWW.rsl.ru
https://www.spbgasu.ru/Univer
OopasoBarenbHbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

Hayunas JJEKTPOHHAs

Hayunas snextponnas 6ubanoreka eLIBRARY.RU suborexa eL IBRARY RU

EnuHpl  3JIEKTPOHHBIN ecypc e0OHO-METOIMUECKOU JIUTEPATYPHI
a p peeype - yH A patyp www.spbgasu.ru

CIIo'ACY

DIeKTPOHHO-0MOIMoTeYHas cucTeMa u3narenascrsa ""IPRsmart" http://www.iprbookshop.ru/
DnexTponHas 6ubnmnoreka Upouc 64 PJEF/J://ntb.spbgasu.ru/|rb|s64r_p
DJIEKTPOHHO-O0MOIMOTEYHAS] CHCTEMA M31aTEIbLCTBA "TOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-O0MOIMOTEeUHAas cucTeMa n3aareabcra ""JlaHp" https://e.lanbook.com/

Cucrema aucranimonnoro ooydenus CII6I'’ACY Moodle https://moodle.spbgasu.ru/




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBIX IPU OCYIIECTBICHHH 00pPa30BaTEIHLHOTO

mnmponecca 1Mo AUCHUILINHE,
MPOrpaMMHOTO 00ecTIeueHUs

BKJIFO4asls TMNCPCUYCHb JIMOCH3MOHHOTO H

CBOOOJIHO  pacIpoCTPAHIEMOTO

HaunmenoBanue

Crnoco6 pacrpocTpaneHus
(JIMLIEH3MOHHOE WJTU CBOOOTHO
pacupocTpaHsIeMoe)

Microsoft Windows 10 Pro

HoroBop Ne /132009689201
18.12.2020r

oT

Math Cad Bepcus 15

CyOnuiieH3MOHHOE COTJalieHue Ha
ucnojib3oBanure mpoaykroB "PTC" ¢
000"Co¢pr Jlomxuctuk" g0rOBOP
Ne20716/SPB9 2010 r. Jlunensus
beccpoyHas

Scad Office Bepcus 21

SCAD Office moroop Nell3 or
13.03.2015 ¢ OOO "ABTomarusanus
[MpoektHpix  pabot".  JlumneHsus
beccpouHas

8.5. MarepuaabHO-TEXHHUYECKOE 00€CIICUCHNUE TUCITUTIITUHBI
CaezieHHs1 00 OCHAIIICHHOCTH YYE€OHBIX ayJAMTOPUI U TOMEIICHHH JIJI1 CAaMOCTOSITEIbHOW PaOdOThI

HaumeHnoBanue yueOHBIX ayAUTOPUM U TOMELLIEHUI
JUIS CAMOCTOSITENIbHON pabOThI

OcHanieHHOCTh 000PYJ0BAHUEM U TEXHUIECKUMHU
cpeAcTBaMu 00y4YeHuUs

59. VYueGHble ayauTOpUH MPOBEICHUS
MIPAKTUICCKHUX 3aHATHH, KypCOBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYpPCOBBIX padoT),
TPYNIOBBIX M WHAWBHIYAIbHBIX KOHCYJIbTAIUH,
TEKYIIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTecTallun

TS

VYuebHasg ayauTopus Uil IPOBEACHUS HPAKTUYECKUX
3aHATUH, KYPCOBOT'O IPOEKTHUPOBAHUS (BBINOIHEHUS
KypCOBbIX paboT), TpYyNNOBBIX M HHIUBUAYAIbHBIX
KOHCYJIBTALIMM, TEKYILEr0 KOHTPOJISA U IIPOMEKYTOUYHON
aTTecTaluu KOMIUIEKT MYJIBTUMEIUIHOTO
o0opynoBaHus (nepcoHanbHBIN KOMIIBIOTED,
MYJIbTUMEIUMHBIM  TPOEKTOpP, IKPaH, ayIAHOCHUCTEMA),
JIOCKa, KOMIUIEKT Yy4eOHOM MeOenu, MOAKIIOYCHUE K
kommnbroTepHoit cetu CIIOI'ACY, Beixon B IHTepHET.

59. VY4yeOGHble ayauTOpUU TS

JIEKIIMOHHBIX 3aHITHU

IIPOBCACHUA

VYuebHas ayauTopus I TPOBENEHHUS  3aHATUH
JEKIMOHHOTO THUMA, KOMIUIEKT MYJIbTUMEIUNHHOTO
000pyI0BaHUS (mepcoHaIbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA  MPOEKTOP, 3KpaH, ayJUOCHCTEMA),
JOCKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  melenn,
noaktoueHue Kk kKommbroTepHo cetu CIIOIACY,

BBIX0I B IHTEDHET.

59. Ilomenienus A1 CaMOCTOSITEIHHOM pabOTHI

[TomerieHue A CaMOCTOSTENBHOM pabOThI (YUNTATBHBIH
3an oubnuoteku, aya. 217): [IK-23 mr., B T.4. 1 wrt.- [IK
mist gup ¢ OB3  (cuctemHblii  OIOK, MOHHUTOP,
KJIaBUaTypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«aTepHeT» U obOecreyeHneM J0CTyMa B AIIEKTPOHHYIO
nHpopmanmonHo-006pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10




I'mppaBnuueckass mammnHa 30tc;  McnbiTarenbHas
mammHa 140tc; Ilpecc runpasnuueckuii S0tc; Mamuna
ucnbiTarenbHas 50tc; I[Ipecc ruapaBamueckuit 500Tc;

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

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

59. MexxkadenpanpHas 1adbopaTopus:
Cexnus A

2-s1 KpacHoapmetiickas yi. 1.4

Ayn. Ne 40, Ne 15, Ne 226

I[J'IH HHBAJIMJO0B U JIUII C OB3 obecnieunBaroTcs CIICUAJIbHBIC YCIIOBUA IJIA IMOJTYYCHUA O6pa30BaHI/I}I B
COOTBECTCTBHH C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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