





JUCT PETUCTPAIIMU U3MEHEHMMA PIIJ

Pabouas mporpamma nepeyrepkaeHa Ha 201 /201 yueOHbIi rox, mpotokosa Ne  3acemaHus
kadenpel OT «_ » 201 r. B mnporpammy BHeceHbl JOMOJHEHUs W(UIN)

HU3MCHCHUS.

3aBenyromnuii kageapoii

MHOJIINCH DUO

(Vrazvieaemcs 6 kakou pazoen npocpammvl GHECeHbl USMEHEHUsl, OCHOBAHUSL USMEHEHU, a
makaice Ho8ast hopmyauposra)

Pabouas mporpamma niepeyrBepxkaeHa Ha 201 /201 yueOHBIN roj, TpoTOKOT No 3acelaHus
Kadenpsl OT <« » 201 r. B mporpaMMy BHECEHBI JOMOJHEHUS W(WUJIN)

HU3MCHCHUA.

3aBenyroumii kadeapoit

MHOJIIHNCH dUO

(Vkasvisaemcs 6 kaxkou paszoein npocpammel 6HeceHbl USMEHEHUs, OCHOBANUS USMEHEHU, d
maxaice HO8Asl hOPMYIUPOBKA)



1 HEJIb 1 3AJAYHN OCBOEHMUSA JUCIIAITJIMHBbI

Lenpto ocBoeHust auciMIUIMHbI «TexHHUYecKass MexaHHMKa» SBiIgeTcs (OPMHUpPOBAHUE

OOIIEKYJIbTYPHBIX (YHMBEpCAIIbHBIX ) COIUATbHO-TTHYHOCTHBIX, OOIICHAYYHBIX,
WHCTPYMEHTAIBHBIX U MPOPECCHOHATBHBIX KOMIIETESHIUH, MO3BOJISIFOIIMX BBITYCKHUKY YCIIEITHO
paborath B M30paHHON cdepe NeATeIbHOCTH M ObITh YCTOWYMBBIM Ha PBIHKE TpyJa B 00JacTH
CTPOUTEIHCTBA.

3amaun TUCIUILTNHBL:

1. Onpenenenue cui, BO3HUKAIOUIUX TPU  B3aUMOJCHCTBUM  MaTepUATbHBIX  Tell,
COCTaBJISIOUINX MEXaHUUYECKYIO CHCTEMY (CHUJIOBOM pacyer).

2. OsmiageHne TEOPETHUUYECKUMU OCHOBAMHM H TPAKTUYCCKUMHU METOJAMHU PACYETOB Ha
MPOYHOCTh, IKECTKOCTb M  YCTOWYUBOCTH DJIEMEHTOB KOHCTPYKUMH W  MAalluH,
HEOOXOMUMBIMH KaK TPU W3YYCHUU NAIbHEHUIIHMX IUCIMIUINH, TaK U B MPAKTUYECKOU
JesITeNIbHOCTH 0aKaIaBpOB;

3. V3yueHue COBpEMEHHBIX TOJXOJOB K pacueTy CIOXKHBIX CHCTEM, DSJEMEHTaAMH
palMOHAIBHOTO MPOEKTUPOBAHUS KOHCTPYKIIUM.

4. U HeoOX0auMOCTH UX y4eTa P MPOEKTUPOBAHUH, CTPOUTENHCTBE U SKCILTyaTalluu 31aHuN
1 IH)XKEHEPHBIX COOPYKEHUU.

5. Coolbmuth cBefeHHsI 00 OCHOBHBIX (PH3UKO-MEXaHUYECKUX CBOMCTBaX MaTEpPHUAaIOB.

2 MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII HAITPABJIEHUSA
(CIIEHUAJIBHOCTN)

Hucunmumna «TexHudeckas MeXaHWKa» SBISETCS TUCHUIUIMHON  (OpMHPYEMOH,

Y49aCTHUKaAMU 06pa3OBaTCHBHLIX OTHOIICHUH.

Tabmuna 1
Kon n JMCHUTIJINHBI, y9acTByWOIIHe B GOPMHPOBAHUM KOMIIETEHIHH
HAaMMCHOBAaHUEC
KOMIIETCHUINH
[1K-3 Criocoben k | O0mas 37eKTPOTEXHUKA U dJIEKTPOCHA0KEHUE, BEPTUKATIBLHBIN
pa3paboTke TPaHCHOPT
TEXHOJIOTUHI TexHonorHs MPOU3BOICTBA U 000PYIOBAHUE CEPBUCA
npoiiecca TexHonorus peMoHTa, 00CIe10BaHUE U HCIIBITAHUE OOBEKTOB
cepBuca KKX

DKCIUTyaTallUOHHBIE U CTPOUTENbHBIE MaTEpUAIbI
MarepuanoBeneHue

WnxeHepHbIe CUCTEMBI TOPOJCKON HHPPACTPYKTYPhI
CucremMa aBTOMaTU3MPOBAHHOIO TPOEKTUPOBAHMSI B CEPBUCE
OCHOBBI TUJIPaBINKU U TEMJIOTEXHUKHU

TexHomorndeckas IMpaKTHUKa

IIpoekTHas npaxkTuka

3 TPEBOBAHUWUSI K PE3YJIBTATAM OCBOEHUA JIMCHUITJIMHBI

Tabmanma 2




Komnerennuu u HHAUKATOPbI UX JOCTHIKCHUSA

KO,I[ 1 HAUMCHOBAHUC

KOI[ 1 HAUMCHOBAHUC

B PE3YIbTATC U3YUCHUA JUCHUIIIINHBI

KOMIIETCHLIN U WHIAKATOpa TOCTHIKEHHUS o0yyJaronuecs J0JIKHBIL:
KOMIIETCHLIMH
[1K-3 Cnocoben k [1K-3.1 3namo: MOHSTHS u 3aKOHBI
pa3paboTKe TEXHOJIOIUH Beibupaer TEOPETUYECKOU MCXaHUKH, poib

mpornecca cEpBuca

MaTepuaibHbIe PECYpCHI,
o0opyzaoBaHue AJis
OCYIIECTBIICHUS

nmpomnecca cepBuca

JUCITUILTAHBI KaK TEOPETHYECKON Oa3bl

©CTECTBCHHOHAYUYHBIX W  MPUKIAIHBIX
JUCTTUTLTIH

Yumems:  dopmynupoBate  pernraemele
3aJa4d B MOHATHAX TEOPETHYECKOU
MEXaHUKH

Brademv.  HaBbIKaMH ~ UCCIICIIOBaHUS
3alady = MCXaHWKH W TOCTPOCHUSA
MEXaHUKO-MaTeMaTHUYEeCKUX  MOJICNIEH,
aJIeKBaTHO OMHCHIBAIOIIIX

pa3HO00pa3HbIC MEXaHHMUYCECKUE SIBICHUS

[1K-3.2
[Ipumensier MeTo bl
pa3paboTKu U

HCIIOJIBb30BaHUs THUITIOBBIX

3Hams: MeTONIBI 00PaOOTKH MOTYYECHHOM
nH(pOpMaITUH
Ymemy: HPOBOJUTH CpaBHEHHE
00OCHOBaHME TIPOSKTHBIX pEIICHUH ¢

HOPMAaTHBHBIMHU JaHHBIMU

TEXHOJIOTUYECKHIX
Braoemy: METOaMHU 00paboTKH
MIPOLIECCOB .
MOJy4eHHOH WH(OpMaIMK, NPOBOAUTH
dHaJIn3 MW TIMPUMCHATHL B IIPOCKTHLIX
peIIeHusIX
I1K-3.3 3name.  METOIBl  TPOHM3BOJCTBEHHOM

VYuurtsiBaeT TpeOOBaHUS
MIPOU3BOJACTBEHHOMN
JTUCLIUIUIMHBIL, TpaBUIIa
10 OXpaHe TpyJa u
MOKapHOU 0Ee30MacCHOCTH
IIPU OCYLIECTBIICHUN
TE€XHOJIOTUYECKOIO

nporiecca

TUCITUTUTAHBI ¥ TI0)KapHOU 0€30MIaCHOCTH

Vmems: HPOBONTH CpaBHECHHE
00OCHOBaHHE MPOEKTHBIX PEIICHUH ¢
HOPMAaTHBHBIMHU JaHHBIMU

Braoemy: METOIaMHU 00paboTKu
MOJy4YeHHOH WH(OpMaIMK, TPOBOAUTH
aHaJIn3 MW TIMPUMCHATbL B IIPOCKTHBIX

peLIeHUSIX




4. COAEP KAHUE NUCHUIIJIMHBI
OO01mas TpyaI0eMKOCTh JUCIMILIMHBI cocTasteT 10 3aueTHbix exunuil (360 gacos)

Tabmmma 3
Buabl yueOHoii HArPY3KH U UX TPYI0EMKOCTh, YAChI
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2 cemMecTp
BBenenue B CTaTuUKY.
1 | [IpeameT cTaTUKM, MTOHATHUS 9 2 2 ) 5
1 aKCHOMBI CTaTUKH
ToxnecTBeHHOE
2 | mpeoOpa3oBaHUE  CHCTEMBI 10 2 4 ) 4
CXOJIAIIUXCS CUIT
3 | Teopust MOMEHTOB CHII. 10 2 4 ) 4
ToxnecTBeHHOE
4 npeoOpa3oBaHUE  CHUCTEMBI 8 - 4 - 4
MIPOU3BOJILHO
PAaCIIOIOKEHHBIX CHJT
5 VYcnoBus paBHOBecus], 10 2 4 - 4
CHUCTEM CHJI.
6 Mertonuka penieHust 3anay 8 - 4 4
CTaTUKU
7 | CucreMa napanienbHbIX CUJ 10 2 2 ) 6
BBenenune B KHHEMATHKY.
8 | Kunemaruka Touku 8 2 2 ) 4
Kunemaruka tBepaoro tena
CJ10’)KHO€ IBM)KEHUE TOUKH
10 | CnoxHoe JIBUKCHHE 8 2 2 4
TBEPJOr0 TeJIa
BBenenue B TuHaMUKYy.
1 Huddepennnanbuble 6 2 2 - 2
YpaBHEHUS JBIKCHUSI
MaTepualbHOU TOUKU
IIpssMonuHeHbIE
12 KOJICOAHHS TOYKH. 4 - 2 2
JIlnHaMuKa MEXaHU4YECKOU
CHUCTEMBI.




YpaBHEHUSI IBUKEHUS 5
13 | cucreMsl B 0000IIEHHBIX 4 2 2
KOOpJMHATaX.
4 - 2 2
14 | DnemeHTHI TEOPUU yaapa
PIP 9 9
3auéT Cc OLEeHKOI
BCEIO: 108 18 36 54
3 cemectp
15 | PacTsixenue (cxxarue) 11 2 4 5
16 MexaHu4eckue CBOMCTBa 1 5 4 5
MaTEepUajoB MPU
pacTspDKeHUH (CKaTHE)
Pacuetsl Ha Ipo4HOCTH U
17 KECTKOCTh TIPH 11 2 4 5
pacTshDKeHUH (CKaTHE)
18 | Kpyuenue 11 2 4 5
I'eomeTpuueckue
19 | XapaKTepUCTUKHU 11 2 4 5
MOIEPEYHbIX CEYEHUI
CTEpPXKHS
20 | Y3rub nmpsMbIX cTepikHEH 11 2 4 5
[ToTrenumanpHas sHEpPrust
21 | nedbopmarnuu u oOIHe 11 2 4 5
METOJIbI OTIPEICIICHHUS
HaIpsHKEHUN
22 | Y3rub npsiMbIX cTepikHen 11 2 4 5
23 | Cratnuecku 11 2 4 5
HEOIPEACITUMBIC CHCTEMBI
PI'P 9 9
3ayer
BCEro:| % | 18 | 36 54
4 cemecTp
24 | CtaTnuecku 13 2 4 7
HEOMpPeAeTUMbIE CUCTEMBI
25 | Pacuetsl 3a npenenamu 11 2 4 5
YIIPYTOCTH
Teopun HanpsYKEHHOTO 4
26 ne(popMHUPOBaHHOTO 11 2 5
COCTOSTHHS




97 ['mnoTe3pl BO3HUKHOBEHUS 1 5 4
MJIACTUYECKUX ) 5
nedopmarmit
28 | I'unoressl pazpyuieHus 11 2 4 - 5
29 | PacueT TOHKOCTEHHBIX 11 2 4 - 5
000JI04€eK U IJIACTUH
30 | Pacuer TosncrocTeHHBIX 11 2 4 - 5
TpyO
31 | YcToitunBOCTh paBHOBECHS 11 2 4 - 5
neOPMUPYEMBIX CUCTEM
IIpouHocTs Ipu
HaIpsKEHUAX
32 ’ 9 - 2 - 7
HUKJIMYECKH
MU3MEHSIOIINXCS BO
BpEMEHU
33 | [lunamuueckas Harpyska 9 2 2 5
PIP 9 - - - 9
JK3aMeH 27 - - - -
BCEI'O: 144 18 36 - 63
HUTOroO: 360 54 108 - 171
411 JlekuuoHHbIE 3aHATHUS
Ne
HanmenoBanue
n/ Kparkoe conep:xanue 3aHATHSA
n TEeMbI JUCHUIIJINHbI
2 cemecTp
Teopernueckast MexaHUKa Kak pa3jiesl ecrecTBo3HaHus. Poib
Bgenenue B o
U MECTO TEOPETHYECKON MEXAHHKH CPEIU €CTECTBEHHBIX U
cratuky. [Ipenmer
1 TEXHUYECKUX HayK. (OCHOBHBIE MCTOPUYECKHE ITallbl
CTaTUKH, TIOHATHS U .
pazBuTusi MexaHukd. CTpykTypa Kypca TEOpEeTUUYECKOU
AKCHOMBI CTaTUKH
MexaHukH. [Ipeaqmer cTaTuku.
ToxnecTBeHHOE CrnoxeHue ABYX CXOMSIIUXCA CHUJI. YCIOBHE PaBHOBECHS
5 npeoOpa3oBaHue cxondmuxcss  cwi.  TeopeMa O  paBHOBECHMM  TpexX
CUCTEMBI HenapauIeTbHBIX CUJI. AHATUTHYECKUN CTIOCcO0 OTpeieTIeHIs

CXOOAMIMXCA CHUIT

PaBHOJICVCTBYIOIIEH CUCTEMBI CXOISIIUXCS CHIT




MOMEHT CHJIBI OTHOCHTEIBHO TOYKH KaK BCKTOPHOC
IMPONU3BCIACHUC. MOMEHT CHJIIBI OTHOCHTEIIFHO OCH.
AHanuTnueckue BBIPpaXCHUSA MOMEHTOB CHUJIbI OTHOCHUTCJIBHO
KOOpAWHATHBIX oceil. ' 1TaBHBIE MOMEHTBI CHCTEMBEI CHII,
IMPOU3BOJILHO PACITIOJIOKCHHBIX B ITPOCTPAHCTBC,

Teopuss  MOMEHTOB
3 OTHOCHTEJIBHO TOYKM U OTHOCUTENBHO ocu. Teopema o
et CyYMM€ MOMEHTOB CHJI, COCTaBJISIIOIIMX MMapy. MOMEHT CHIIbI
Y TJIaBHBI MOMEHT CUCTEMBI CHJI, JISKAIUX B OJTHOU
110cKOCTH. CHIIBI, TPOU3BOJIBHO PACIIOIO0KEHHBIE HA
I0CKOCTH. CHilbl, IPOU3BOJIBHO PACIIOI0KEHHBIE B
IIPOCTPAHCTBE.
VYpaBHEHUs paBHOBECHSI MapaJuIeNIbHbIX CHIL. Phryar.
Venosma  pasoBecHst YcroitunBoCTh npu onpokuabiBanuu. KosaddunmeHt
5 | cucrem cu. YCTOMUYHBOCTH.
Teopema Bapunrona. CioxeHnue napajjieabHbIX CUI B
CucreMa npoctpancTse. Depmel
8 napajuieIbHbIX CHII
Kunemartuka Touku: criocoObl 3aJaHuUs ABIKCHUS;
TPAEKTOPHS TOUKH; CKOPOCTh U YCKOPEHHUE TOUKU MTPU
Beenenne B pasHbix cnoco6ax 3ananus asuxeHns. CBA3b PasIMUHbIX
9 ;1;1;661\:;21;1;}; TOUKHL croco0OoB 3a/ianus ABMkeHusa. Kunematuka abconroTHO
KuneMaTika TBEpOrO Tena. [locTynarenbHoe U BpanaTesbHOe
TBEPJIOTO TeJa JIBIKEHU Tena. OnpeneneHne CKopocTel U yCKOpEeHU
TOYeK Bpamaromierocs tena. Gopmyna Ditnepa
AOGCOIIOTHOE U OTHOCUTENFHOE IBUKEHUE TOUKH.
IIepenocHoe nBUkeHUE. TeopeMBbl CI0KEHUS CKOPOCTEN U
yCKOpeHuil. BennunHa v HanpaBlieHUE YCKOPEHUS
CnoxxHoe JBUKEHUE .
Kopuonuca, ero ¢pusznueckuit cmpicia. OnpenencHue
10 TC(;E;I;IH oc npikernd CKOPOCTH TOUKH IJIOCKOM (UTYPBI: METOJI TOJIOCA; TeopeMa
TBEPJIOTO Tema 0 MPOEKIMAX CKOPOCTEN; MTHOBEHHBIH LIEHTP CKOPOCTEH,
€ro CBOWCTBa U 0coObIe ciiyuan oTbickaHus. OnpeeneHue
YCKOPEHHS TOUKH TUIOCKOU (DUTYpBI METOJI0M TTIOJIIOCA.
Beerenne B OCHOBHBIE 3aKOHBI TMHAMUKN MAaTePHAITbHON TOYKHU.
JIMHAMUKY. WuepunanpHas cucrema orcyeta. uddepenunaibHoe
1 Iuddepennunansupl | ypaBHEHHE ABHKeHH Touku. [lepBas u BTOpas 3amaun
€ YpaBHCHHUA JIMHAMUKHU TOYKH. Perienre BTopoil 3a1a4yn TMHAMUKHI
ABIKCHUA TOYKH. JIMHAMUKA OTHOCUTEIILHOTO JIBHYKEHUS
MarepuanbHOU

TOYKHN

MaTepI/IaHLHOI‘;I Touku. CHIIBI HHCPLUH.




JInHaMuKa MEXaHUYECKOW CUCTEeMbl. BHenHue u

IIpssMonuHeHbIE .
KOTEBAHNS TOYKH BHYTpeHHUE cuiibl. CBOMCTBAa BHYTPEHHUX CUJl. Macca
12 JluHaMHKa cucremsl. ['eomerpust macc. LIeHTp Macc CUCTEMBI U €ro

MEXaHUYECKOU KOOpAMHAT

CUCTEMBI.
[TpuHIIMIT BO3MOXKHBIX IepemenieHuii. O01iee ypaBHEeHHE

YpaBHenus nuHaMKUKH. J{udepeHianbHbie ypaBHEH S IBHKEHUS

13 | ABIDKCHW CUCTCMBL | 1o s o HIYECKOI CHCTEMBI B 000O0IIEHHBIX KOOPAUHATAX.
B 000011IEHHBIX
KOOP/IHHATAX. YpaBnenus Jlarpanxka BToporo poaa
3 cemectp

Pactsxenue Pactskenue (cxarue) npsamoro crepxHs. Hanpsokenus B

(cxarune) MONEPEYHBIX U HAKIIOHHBIX CEYEHUSX MPSAMOTO CTEPHKHS.
OnHoocHoe (JIMHEHHOE) HANPSHYKEHHOE COCTOsTHUE,
MaKCUMaJlbHbIE KacaTeJIbHbIE HAIIPSKEHUS [IPU OJTHOOCHOM
HANPSDKEHHOM cocTosiHuU. JleopmupoBaHHOE COCTOSTHUE
npu pactsukeHuu (cxatue). Jegopmaruu npoioibHbIe U
nonepeunbie. Koaddunuent nonepeunoi nedopmariu
(koo unment [lyaccona). 3akon ['yka mpu ogHOOCHOM
HaIPSKEHHOM COCTOSIHUU. MOAY/b yIIPYTOCTH.

15 OrnpezneneHre 0CeBbIX MEPEMEIICHUN TONIEPEUHBIX CEUCHUM.
KectkocTs npu pactsikenun (cxarue). [loTeHmansHas
sHeprus aedopmanuu. Y aeabHas NOTEHIIMAIbHAS YHEPTHSL.
PaccMmoTpeHne HopManbHBIX CHJI, HOPMAJIbHBIX HAIIPSKEHUN
B [IONIEPEYHBIX CEUCHUSX MPSAMOTO CTEPIKHS U OCEBBIX
MEePEMEIICHUI 3TUX CEYEHUH B Pa3IMYHbIX CIIydasiX
Harpy»XeHusl CTEP>KHSI OCEBBIMU CHUJIaMU
(cocpenoToueHHBIMU U pacnpezeneHHbiMu). [locTpoenue
COOTBETCTBYIOIIHNX JITIOP.

Mexannueckue OrnbITHOE HN3YUCHUC CBOWCTB MaTCpHraJIOB MPU PACTAKCHUH.

CBOJICTBA Jwnarpamma pactskeHus. Ee xapakTepHsle mapaMeTphl:

MATepHaJIos TpH TIpeiesl MPOMOPIMOHAIIBHOCTH, YIIPYTOCTH, TEKYUYECTH,

pacTsHKEHUHN

(cxaTue) MPOYHOCTH (BpEMEHHOE COnpoTHBiIeHUE). McTnHHas
nuarpamma pactskeHus. HecoBepiieHCTBa CTpYKTYphI
KpUCTAIJIOB. MeXaHU3M IIaCTHUeCKol aedopmanuu.

16

Jucnokanuu. ITonockl ckonbxkeHUsl. 3aKOH pa3rpy3KH IIpU
MOBTOPHOM HarpyxeHnuu. Dpdext baymmunrepa.
Mexanndeckne CBOMCTBA IPHU CxkaTuU. Jlmarpamma cxxaTus.
[InacTuyeckoe u XpynKoe COCTOSTHUE MaTepUaliOB, THUIIBI
paspyiieHuii. BimstHue Temneparypsl 1 CKOPOCTH
Harpy>KeHUs1 Ha MEXaHUYECKUE XapaKTEPUCTUKU
MaTepHaIoB.

10



[Tonzyuects. Kpusble nonzyuectu. Pemakcamms
HanpspkeHul. JnmutensHas npoyHocTs. [Ipenen qnurensHoN
npoyHocTy. [loHATHE O BIUSHUN HEUTPOHHOTO OOIy4YEeHUS
Ha MEXaHWYECKHEe CBOKCTBAa MaTtepraaoB. OCOOEHHOCTH
MEXaHUYECKHUX CBOMCTB KOHCTPYKLMOHHBIX [TOJIMMEPOB.
Bricokoanactuueckue aedopmarnyn. OCHOBHBIC
MIPEICTABJICHUS O IPOYHOCTH IIPU HATIPSIKEHUSX,
HUKJIMYECKH U3MEHSIOIMXCs BO BpeMeHH. [lonsarue o
KOHIEHTpALUH HaPsKEHUW. BiusiHre KOHUEHTpaLuu
HaIpsSKEHUH Ha TPOYHOCTh MPU CTATUYECKUX U
IIEPEMEHHBIX HANPSKEHUAX B CBSI3U C COCTOSSHUEM
Marepuana.

17

PacueTsl Ha
MPOYHOCTH U
KECTKOCTh MIPH
pacTsHKEHUHN
(cxatue)

IIpenensHOe cocTosHue. Kpurepuu npeneabHoro CocTosiHUs
B 3aBUCHMOCTH OT CBOICTB Marepuaia, yCIOBUI pabOThl U
Ha3HA4YeHUs KOHCTpyKuuu. Pacduer mno pomyckaeMblM
HanpspKeHUssM U Harpy3kamM. OCHOBHBIE TOHATUS O
HAJIKHOCTH U JIOJATOBEYHOCTH KOHCTpYKIHH. Koaddumment
3amaca. TeXHUKO-3KOHOMHUYECKHEe (DaKTOpHI, BIUSIOMIAE HA
BeNMYMHY Kod(uimenTa 3anaca. TUIbl 3a7a4 Ipu pacueTe
Ha [POYHOCTb, IOAOOpP CEUeHUM U  olpeneneHue
JoryckaeMoil Harpy3kd. COINpPOTHUBIIEHHME MaTEpPHUAIOB U
DKOHOMHUYHOCTb KOHCTpYKUMH # MamuH. I[lonsatue o
palMOHaIbHBIX KOHCTPYKUHMAX. [IpuHIMI paBHOIpOYHOCTH
IIPU IPOEKTUPOBAHUM KOHCTPYKLIMM. PacueTsl Ha KECTKOCTb.
Omnpenenenue nepeMenieHni, XapakTepu3yoIX U3MEHEHNE
F€OMETPUYECKUX PpPa3MEPOB IPOCTEUINNX KOHCTPYKLUH,
AJIEMEHTBHl KOTOPBIX PAaCTSHYThl WM cCkaThl. CTaTuyecku
HEONPEIEIUMBIE CUCTEMBI. PacyeTsl B CBA3U C U3MEHEHUEM
TEeMIepaTypbl W  HaJU4YMeM HaTAroB INpu  cOOpke
KOHCTPYKIHUU.

18

Kpyuenune

HccnepoBanue 4ucToro ¢BUra Ha NpuMepe KpydeHus
TOHKOCTEHHBIX KPYyIIbIX TpyOok. Hampsiokenus B
MOTIEPEYHBIX CEYCHMSIX U B CEUEHUSX, TPOXOJALINX Yepe3
OCh TPYOKHU. 3aKOH MApPHOCTH KacaTeJbHBIX HAPSIKEHUM.
Harmpsixenus B ceueHUsIX, HAKJIOHHBIX K OCH TPYOKH.
['maBHBIE HaNPsHKEHUS IPU YUCTOM caBure. 3akoH ['yka s
casura. Moaynb casura. HensmeHHOCTh 00BEMa TIpH
caBure. Y aenbHas MOTEHIMANbHAS SHEPTUS Aeopmanuu
npu casure. luarpamma cnsura. Kpyuenue npsiMoro
CTEPIKHS KPYIJIOTrO IONEpEYHOro ceuenus. Hanpsxkenus B
NonepeyHoM ceueHuu. [1oasapHbIil MOMEHT HHEpLUHU. YTOI
3akpyuuBaHus. XKecTkocTs npu KpyueHuu. [loreHunanbuas
sHeprus aAedopmanuu Kpyrioro CTep K Hs Npu KpyuyeHUH.
Pacyer cryionIHOro U KOHIIEHTPUYECKOTO MyCTOTENIOT0
KPYTJIOrO CTEPXKHS Ha MPOYHOCTh U KECTKOCTh. DIMIOPHI
KPYTSIINX MOMEHTOB, HAIIPSHKEHUH M YTJIOB 3aKPyYHBaHUSI.

11



Cratrdecku HeonpeaeauMbIe 3a1aun KpydeHusi. OCHOBHBIC
pe3ynbTaThl TEOPUH KPYUEHHUS CTEPIKHS HEKPYTIIOTO
cedyenus. [lorsTue o ruapogMHAMUYECKON U MEMOPaHHOM
aHasorusx. Yucroe KpyueHue TOHKOCTEHHBIX CTEPKHEHN
3aMKHYTOT'O M HE3aMKHYTOT'O MTPOQHUIISL.

19

I'eomeTpuueckue
XapaKTePUCTUKU
MOTIEPEYHBIX
CEYCHUU CTEPIKHSA

CraTnueckue MOMEHTHI Iutomanau. OceBble, NOJISPHbIE U
HEHTPOOESKHBIE MOMEHTHI HHEPIIMHU TUIOIAAN. Panuycer
MHEPLUHU. 3aBUCUMOCTH MEXKIYy MOMEHTAMU UHEPLUHU IS
napajuleJIbHBIX ocell. MI3MeHeHne oceBbIX MOMEHTOB
MHEPLHHU B 3aBUCUMOCTH OT YyIJla IOBOPOTa KOOPAMHATHBIX
oceil. [ maBHbIe ocu nHEepUUU. | TaBHBIE MOMEHTBI HHEPLIUU.
OnpeneneHye NOJI0KEHUS TTIaBHBIX OCEH U BHIYHUCIICHUE
IJIaBHBIX MOMEHTOB MHEPLUU Pa3IMYHBIX CEYEHUIN
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N3rub npsmeix
CTEpXKHEU

Buemnue cuiibl, BeI3bIBatomue n3ru6. Omnopsl ¥ ONOpHBIE
peakuu. OnpeseneHne BHYTPEHHUX CUIIOBBIX ()aKTOPOB B
MONEPEYHBIX CEYEHUSIX OallOK pU U3ruode (momnepevHas
cuia u u3rudaronmii MomeHt). Juddepenunanbabie
3aBUCHUMOCTH MEKy N3rMOaroiuM MOMEHTOM,
MOTIEPEYHON CUJIOW M UHTEHCUBHOCTBIO HArpy3Ku. DIIOPbI
MONEPEYHBIX CUJI U U3THOAOIINX MOMEHTOB. YUCTHIN U
NonepeyHbli U3rud B OHOM U3 IIIaBHBIX IIOCKOCTEH
CTEpPXHS. 3aBUCUMOCTb MEX1Y U3rM0ar0IuM MOMEHTOM U
KPUBU3HON OCU M30THYTOI'O CTEPIKHS IIPU YUCTOM H3Tu0e.
XKectkoctb npu usrnde. HopmanbeHble HanpspkeHUs TPU
yrcToM u3rube. Pacrpocrpanenne BbIBOIOB UUCTOTIO
n3ruba Ha nonepeyHslil m3rud. KacarenpHble HaIPsHKEHMS
MIpH onepeyHoM u3rude crepxkueit (popmyna J[. 1.
XKypasckoro). KacarenbHble HanpsiKeHUsI IPU U3rude
TOHKOCTEHHBIX cTepkHel. [TonaTue o nentpe usrubda.
I'maBHbIe HanpskeHus rpu u3rude. PacueTs! Ha
CTaTUYECKYIO MPOYHOCTH NMpH U3rude. PanronansHble
ceueHus O6anok. [lorennmanbHas sHeprus aepopmanuu
npu u3rude. [Ipumenenne Teopun u3ruda npsiMoro
CTEpPXHS K pacyeTy CTepHel Manoil KpuBU3HBL. M3rud
CTEpXkHs nepeMeHHoro ceueHus. [lonsaTue o pacuere
cocTaBHbIX Oanok. J(uddepennmanbHoe ypaBHEeHHE
M30THYTOM OCH MPSIMOTO CTEP>KHSI U €0 UHTETPUPOBAHUE.
MeTto HauaIbHBIX MAPAMETPOB.

Kocoit nu3ru6. Onpenenenve HanpsHKEHUH, HAXOXKICHUE
TMOJIOKEHUS HEUTPaTbHOW OCH U OMACHBIX TOUEK B
ceuennu. Onpenerenne nporuOoB. PacueT Ha MpoyHOCTH
CTEepHEM OOJBIION KECTKOCTU ITPU COBMECTHOM U3THOE U
paCTSDKeHI/II/I NI CKAaTUM. OnpeneneHI/Ie IIOJIOXKCHUS
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HEUTpaJIbHOW JIMHUU U HAIIPsOKCHUN. BHELIEHTpEeHHOE
pacTsbkeHue (CkaThe) CTepKHEH OOJBIITON JKECTKOCTH.

YrpyromiacTudaeckuit U3rud M KpyueHue CTEPIKHEH.
Pasrpyska u ocratounsie HanpsikeHus. [lonsitue o pacuere
0 JIoMycKaeMbIM Harpy3kam. Hecymas crioco6HOCTh
CTaTHYECKU HEONpeAeTUMBbIX ciucTeM. OCHOBHBIE TUIIOTE3bI
TEOPUHU MAJIBIX YIPYTOIIACTHYECKUX AePOopMaIlHii.
3aBHCHMOCTH MEXIY HANPSDKEHUSAME U 1ehopMaIisiMe 32
npenenamu ynpyroctu. Jluarpammsl geopMupoBaHus u
HX CXeMaTHh3alus.

21

ITorennmanpHas
JHEpTruUs
nedhopmaruu u
0011I1E METOBI
onpeeacHus
HaIlpsHKEHUN

[TorennuanpHas 3HEepTUs 1eOPMAIIUU CTEPIKHS IPU
MIPOM3BOJIHLHOM Harpy>keHuu. TeopeMbl O B3aMMHOCTH padoT
u nepemenieHui. Teopema Kactunuano, npuHmn
HauMeHbIIIeH padoTel. HTErpan Mopa 11 BEIYUCICHUS
MepeMENICHU I IPOU3BOJIBHO HAarpyKEHHBIX CTEPKHEM.
Cnoco06 Bepemaruna. Onpenenenue TeMnepaTypHbIX
NepeMeIeHuH.
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N3rub npsameix
CTEpKHEU

Buemnue cuinbl, BbI3bIBaromue u3rud. Onopsl U ONOpPHBIE
peakiuu. OmnpeneneHue BHYTPEHHMX CHUJIOBBIX (PaKTOpPOB B
MOTNEPEYHbIX CEYEHUX OalloK IIpU U3ruode (rmomnepeyHas cuia
1 u3rubaromuii MomeHT). JuddepennnanbHbie 3aBUCUMOCTH
MEXIy HW3THOAIONIMM MOMEHTOM, IIONEPEYHOH CHJIOW |
MHTEHCUBHOCTBIO HAarpy3ku. OIIOpbl MONEPEYHbIX CHII U
M3ru0aroMX MOMEHTOB. UMCTBI M MONEpPEYHBbId H3THO B
OJHOW M3 TIJIaBHBIX IUIOCKOCTEH CTEp)KHSA. 3aBUCHUMOCTb
MEXIy HW3rHOAONMM MOMEHTOM U KPHBH3HOHM OCH
W30THYTOTO CTEPKHS MpU YUCTOM M3rube. KecTKocTh mpu
n3rube. HopmanbHble HanpspkeHUs] IPU YUCTOM H3rHOe.
PacnipocTpaneHnue BBIBOJIOB UUCTOTO M3ruba Ha MONepeyHbIi
n3ru6. KacarenpHble HanpspKEHUS MPU MMONEPEYHOM HU3THOe
crepxHeit (popmyna [.M. XKypasckoro). KacarenbHbie
HaNpsDKSHUS PH U3rHOe TOHKOCTEHHBIX cTepkHel. [TorsaTne
0 IeHTpe wu3ruba. [MaBHbIE HaNpsDKEHUS MpU U3rHOe.
Pacuersl Ha craThyeckyro MPOYHOCTb TpU  H3rHOe.
Panmonanbhbeie ceueHust Oanok. [loTeHumanbHas >Heprus
nedopmaruu npu u3rude. [Ipumenenne Tteopum wusrnda
NPSIMOTO CTEP)KHS K pacyeTy CTep)kHell Majoi KpUBU3HBI
N3rub crepxxus nepemeHHoro ceuenus. Ilonarue o pacuere
cocTaBHbIX  Oamok.  JluddepeHunanbHoe  ypaBHEHHE
M30THYTOM OCH NIPSIMOTO CTEP>KHS U €ro MHTErpUpOBaHUE.
Metoa HavadbHBIX TApaMETPOB.

Kocoit n3ru6. Onpenenenue HanpsHKeHUN, HAX0XKIEHUE
II0JIO’KEHHS HEUTPAJIbHOW OCH U OMACHBIX TOUYEK B CEUEHHH.
Omnpenenenue nporu6oB. Pacyer Ha MPOYHOCTH CTEPKHEN
O0JIBIION )KECTKOCTHU IMPH COBMECTHOM M3rHOe U
pacTsbkeHUU WK cxaThu. OrnpeeseHne MoJI0KeHUs
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HEUTpaAJIbHOW JIMNHUYU U HaNpsKeHUH. BHeneHTpeHHoe
pacTsbkeHue (CkaThe) CTepKHEH OOJBIITON JKECTKOCTH.

23

Cratudecku
HEOIpeIeTuMbIe
CUCTEMBI

AHaM3 CTPYKTYpbl MPOCTEMIIMX CTEPKHEBBIX CHCTEM.
[lonsTe o creneHsXx cBOOOABI U CBs3sAX. Meronm cuil.
Kanonnueckue ypaBHeHHS. BbIOOp OCHOBHOW CHCTEMBI,
npsMass U oOpaTHas cuMMeTpuu. Pacder craTHYecKu
HEOIPEIeIMMBIX 0aJlOK M paMHBIX cucTeM. Mcmonp3oBanue
MaTpUYHOW (HOPMBI 3alMCH PACUETHBIX 3aBUCHMOCTEH B
cBsA3M ¢ npuMeHeHueM DBM. [lonsTHe 0 pacuere craTudecKu
HEONPeIeTUMBIX
TEMIIepaTypbl U

KOHCTPYKIUH.

CHUCTEM B CBiA3HU C N3MCHCHUCM

HaJIMYHUEM HaTATrOB pu c6opKe

4 cemecTp
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Cratuyecku
HEOIpeIeIMMbIC
CUCTEMBI

AHanmu3 CTPYKTYpbl IPOCTEHIINX CTEPKHEBBIX CHCTEM.
Ilonatue o cremeHsx cBoOOJABl M CBsA3sAX. Meroa cuilL
Kanonnueckue ypaBHeHus. BbpiOOp OCHOBHON CHCTEMBI,
npsiMass ¥ oOpaTHass cumMMmeTpud. Pacuer craTHuecKu
HEOIpeeIMMbIX OallOK U paMHBIX cucTteM. Mcnonb3oBanue
MaTpUYHOM (OPMBI 3alMCU PACUYETHBIX 3aBUCUMOCTEH B
CBsI3U ¢ mpuMeHeHneM OBM.

25

PacueTtnl 3a
npeaenaMu

YIIPYTOCTH

VYnpyromiaactTuyeckui u3rub 1 KpydeHue CTepikHeH.
Pasrpyska u ocratounsle HanpspkeHus. [lonarue o pacuere
0 JoIycKaeMbIM Harpy3kam. Hecyias cnocoOHOCTb
CTaTHUYECKU HEONpeAeuMbIX cucTeM. OCHOBHBIE THIIOTE3bI
TEOPUHU MAIBIX YIPYTOIIACTUYECKUX AepopMariuii.
3aBUCHUMOCTH MEXY HallPSLKEHUSAMHU U AeQopMalismMu 3a
npeenamu ynpyroctu. Jluarpammsl 1eopMupoBaHus U UX
CXEMaTU3aLHs

26

Teopun
HaIpPsHKEHHOT O

nehOpMHUPOBAHHOTO

COCTOAHHA

HanpsbxkeHHoe cocTosiHne B TOuke. KOMIOHEHTBI
HanpsDKeHus, X o0o3HavyeHus. OnpeneneHue HanpsHKeHUH
B HAaKJIOHHOH IUIOIIAJKe. | JTaBHbIE HANIPSKEHUS.
Omnpenenenne MoJI0KEHNs TNIABHBIX IJIOLIAI0K U OTBICKaHUE
BEJIMYMH TJIABHBIX HANPsDKEHUN. MIHBapraHThI HAIIPSKEHU.
Onnuncous HanpsbkeHud. I'papudeckoe nzodpaxeHue
HaAIPSKEHHOTO COCTOSIHUS ¢ TOMOIIBbIO KpyroB Mopa.
DKcTpeMalbHble 3HAUEHUSI KacaTeIbHbIX HAMPSKEHUH.
HccnenoBanue 4acTo BCTPEUAIOLINXCS HAITPSHKEHHBIX
cocrosiHu#. [lehopMUpPOBaHHOE COCTOSIHHE B TOUKE.
KomnonenTs! nedopmanuu, ux o6o3HaueHus. [ maBHble ocu
e OpMHUPOBAHHOTO COCTOSIHUS U TJIaBHBIE Ae(opMariu.
OO61as uHeHas 3aBUCUMOCTh MEX]1y KOMIIOHEHTAMH
HanpspKeHUs U aedopmanuu Ui H30TPOITHOTO Tea.
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O6nemuas nedopmariusi. Y aenbHas MOTCHIIMATIbHAS
SHeprus. Y IenbHas SHEPTus U3MEHEHUS 00beMa U yIeabHas
SHEPTHUs U3MEHEHUS (POPMBI

27

I'nmroTe3sl
BO3HHUKHOBEHUS
ILUTACTUYECKHUX
nedopmaruit

Haznauenue runores. OKBUBAJICHTHOE HANPSIKEHUE.
Kputeprn BO3HUKHOBEHUS IIACTUYECKHX JedopMaluii U
(opMyITbI SKBUBAJICHTHOCTH IO PA3JIUYHBIM THIIOTE3aM.
['nnore3a HanOOIBIINX KACATENbHBIX HAMIPSKEHUH.
['unore3a sHeprun GOPMOU3MEHEHHS U pa3IMYHbIC €€
TpakTOBKU. [ 'nnoreza Mopa 11 MaTepUalIoB ¢ Pa3IudHbIMU
IpelielaMy TEKY4eCTH IIPU PACTSDKEHUHU U COKaTUU U
BO3MO>KHOCTH €€ yTouHeHUsI. COIoCcTaBIeHUE KPUTEPUEB U
0030p (hopMys SKBUBAJICHTHOCTH. [Ipenenbl NpUMEHUMOCTH
TUIIOTE3 U UX HKCIEPUMEHTaNIbHAs oleHKa. O030p HOBBIX
TUIIOTES.

[Tpumenenue GpopmMyI1 SKBUBAJICHTHOCTHU K PACUETy CTEP)KHEH
B 0O0IIeM cllydyae HarpykeHus (IPU COBMECTHOM H3THOE,
pacTSDKEHUU WM CXaTuM M KpydeHuu). OmnpeneneHue
Ko dunreHTa 3amaca 1o rnpeery TeKy4ecTH.
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I 'ummoresnr
pa3pyLIeHUS

Xpynkoe M IJJaCTUYECKOE COCTOSHUS MaTepuana Ipu
paspyleHHH. 3aBUCUMOCTb XapakTepa pa3pylIieHus OT BUAA
HaNpsHKEHHOTo cocTossHus. I 'nunoresa paspymenus Mopa s
MaTepUajoB C PA3IUYHBIMU TpPEJesiaMUd IPOYHOCTH INpU
pacTsbkeHun U cxkaTtui. COBpeMeHHas TPAaKTOBKa YCIIOBHI
paBHOBECHs TeJ C TPEIIMHAMHU KaK OCHOBAa KMHETHYECKHX
TUIIOTE3 pa3pyLLEHHMs.
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Pacuer
TOHKOCTEHHBIX
000J104YCK U
IUIACTUH

be3mMoMeHTHass TeopHusi OCECUMMETPUYHO HarpyXeHHBIX
TOHKOCTEHHBIX o0oJi0ueK BpallleHus. VYpaBHeHUs
06e3mMoMeHTHOM Teopuu. Llunuuapudeckas, chepuyeckas u
KOHHMYECKasi OO0OJOYKH, HaxOJsIIUecs IOJA BO3JCHCTBHEM
IIOCTOSSHHOTO ¥ TUAPOCTaTUYECKOro JaBiieHus. Pacuer
TOHKOCTEHHBIX COCYJIOB, UMEIOIIUX (OpPMY TeJ BpPALICHHUS.
MomeHTHass Teopuss TOHKOCTEHHBIX  ILMJIMHIPHYECKHUX
000JI0YeK TpU OCECUMMETPUYHOW Harpy3ke. BriBoj
OCHOBHOTO Ju(pdepeHnanbHoro ypaBHeHus. GopMyIibl It
BBIUMCJICHUS HampsbkeHud. OrnpeneneHue MOCTOSHHBIX
MHTETPUPOBAaHUS MpU OONBIION W MaJIol JIMHE O00O0JIOUKH.
Kpaeoii >¢dext. Yncthiii n3rud miacTuHbl. 3aBUCUMOCTH
MEXJy HW3THOAONMMH MOMEHTAaMH M  TE€pPEeMEIICHUSIMHU.
YpaBHEHHE U30THYTON IOBEPXHOCTH IUIACTUHBL. Y CIIOBUS Ha
KOHType. Pacder KpyIJbIX IUIACTUH MPH OCECUMMETPUUYHOU
Harpy3ke. lloHsATMe O TeMmmepaTypHBIX HaIpsSDKEHUSX B
IJIACTHHAX U 000JI0YKaX.
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Pacuer
TOJICTOCTEHHBIX

TpyO

3agavya Jlame. OmnpeneneHue HaNPsHKEHUNM W pagudalibHBIX
MEePEMEIICHUH B TOJCTOCTEHHBIX IWiaUHApax. OleHka
MPOYHOCTH TOJICTOCTEHHBIX IMJIMHIPOB. PaccMoTpeHue
YaCTHBIX  CIIly4aeB  Harpy)kKeHuss TpyO  JaBJICHHEM.
Hampsbkenuss npu mocaake ABYX IWIMHIPOB C HATATOM.
OrnpezesieHre KOHTAKTHOTO JIABJICHUS

31

Y CcTOMYnMBOCTh
paBHOBECHS
neGopMUpyeMBIX
CHCTEM

[Tonsatne 00 YCTOWYMBBIX M HEYCTOWYHMBBIX (OpMax
paBHOBecus. Kpurnueckas Harpy3ka. Y CTOWYMBOCTD CKATBIX
crepxkHeil. Popmyna Oiinepa OpU Pa3IUYHBIX CIydasx
ONOPHBIX 3aKPEIUICHUH M MpEeAesibl €€ NPUMEHHMOCTH.
IlonssTne 0 mnoTepe YCTOMYMBOCTH IIPU HANPSIKECHHUSX,
IIPEBBINIAIOIINX IIpenea NponopuuoHaibHocTH. Dopmyna
®.C. fAcunckoro. Pacuer mo ko3dduimeHTaM yMEHbIICHHS
JonyckaeMblx HanpsbkeHud. Ilonatue o0 ycroiumBocTH
IIOCKOM  ¢dopMbl  M3ruba.  DHEPreTHYCCKUUA  METOJ
OIpeieNIeHUs] KpUTHUECKUX Harpy30K

32

[IpounocTs Ipu
HaIPSDKEHUSX,
LUKJINYECKU
U3MEHSIOIINXCS BO
BPEMEHHU

CoBpeMeHHBIE TPEICTABIEHUS O IPOYHOCTU MATEPUAIIOB IIPU
HaIPSDKEHUAX, LUKINYECKH W3MEHSIOIMXCS BO BPEMEHH.
Mexanu3M yCTanocTHOro paspymenus. Kpussie ycranoctu u
IpeAesl  BBIHOCIMBOCTH, BEPOSTHOCTh pPaspylIEHUs B
3aBUCUMOCTH OT II€peXoAa K NPEIEIbHBIM COCTOSHMAM II0
YPOBHIO HAaIIPSDKEHHOCTH MJIM 110 YACITY LUKJIIOB. BinsiHue Ha
BBIHOCJIMBOCTh ~ KadyecTBa  IOBEPXHOCTH, Hakiena u
OKpyXkaromed cpenpl. KoHIEHTpauuss HanpsykeHUd U
abCoOJIIOTHBIE pa3Mepbl Kak  (aKTOpbl, BIUSIOIIME Ha
BBIHOCJIMBOCTb. OddexTrBHBIC K03 pHUIIIEHTHI
KOHIICHTPALUHU IIPY HAIIPSDKEHUSAX [IEPEMEHHBIX BO BPEMEHH.
XapakTepUCTUKX  LUKIOB  IEPEMEHHBIX  HANPSKCHUM.
JInarpaMmsl TpeAeIbHBIX HAIIPSDKEHUM MPU aCHMMETPUYHBIX
nukiax. Pacuerel Ha  IPOYHOCT IPU  OAHOOCHOM
HaIpsDKEHHOM  COCTOSIHUM M IpU  KPY4YEHHH  JUIS
HECUMMETPUYHBIX LUKIJIOB. BBIHOCIMBOCTDL IIPU COBMECTHOM
necTBUM M3ruba M KpydeHus. ['Mmores3sl MPOYHOCTU MPHU
NEepEeMEHHbIX  HampspkeHusx.  Koapounument  3amaca
IIPOYHOCTH IIpU TEPEMEHHBIX HanpsbKeHUsX. Hakormenue
YCTJIOCTHOTO TOBPEXKJICHHUSI W BIIMSHHE HECTALIMOHAPHOTO
Harpy>keHuss Ha  CONPOTHBJIEHHE  YCTaJIOCTU. 3aKOH
JUHEHHOTO0 CyMMHpOBaHUs moBpexaeHui. Ilonarue o6
OIPEIEICHUN  JOJITOBEYHOCTH IIPU  CTAUOHAPHBIX U
HECTallMOHAPHBIX [IEPEMEHHBIX HaIpSOKEHUSX.
IInactuueckue neopmanuu pu LUKJIAYECKOM
ne(OPMHUPOBAHUHU U YCIOBUS MAaJOLUKIOBOTO Pa3pyLICHHUS.
ITonsiTHE O MOBBIIEHUHU BBIHOCIMBOCTH KOHCTPYKTUBHBIMH U
TEXHOJIOTHYECKUMU MEPOTIPUATHIMHU
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33

JnHamuyeckas
Harpyska

Ucnonp3zoBanne mnpunnuna JlamamOepa. Cuilbl WHEPIUH.
TOHKOCTEHHOE KOJIBI[0, BpAaIlaoIlleecs PaBHOMEPHO WIIU
HepaBHOMEpHO. Pambl, ABWXKyIIHMecs  HEpaBHOMEPHO.
VYnaapHas Harpy3ka U BBI3bIBAEMBIE €10 B
NepeMenIeHs] U HANpPSKEHUs B CIIydae COyAapeHHUsl OJTHOTO

CUCTEMC

rpy3a ¢ yaapsemoii cucremoil. Criocob pacuera mo GanaHcy
sHepruu. Biusiare coOCTBEHHON MacChl yAapsieMOi CUCTEMBI.
Hcnbrtanue Ha ypap. Ilnactudyeckoe u Xpynkoe COCTOSIHUE
MaTepuaia npu paspyuieHud. Kpurtuueckass temmepaTrypa
XPYIIKOCTH.

4.1.2 TIpakTH4ecKue 3aHATHSA

Ne

n/ Hauwenosanue Kpatkoe coaep:kanune 3aHATHS

- TEeMbI JUCHUIIJIMHBI

2 cemMecTp
OCHOBHBIE TIOHATHS CTATUKH: a0COIFOTHO TBEPJIOE TEIIO,
Baenenue B MarepualibHas TOYKa, CHJIa, KaK Mepa MEXaHUYECKOTO

1 cratuky. IIpeamer B3aUMO/ICHCTBUSI MaTEPUATBHBIX TEJ, CUCTEMBI CHII,
CTATUKH, TOHATHA W | ppiypcenme MIPOEKIIMK BEKTOpa CHJIbI HA TIJIOCKOCTh M HA
aKCHOMBI CTaTHKN 0OCH KOOpJuHAT. AKCUOMBI CTaTUKU. CBSI3U U PEaKIUH

CBSI3CIA.
Toxnecrsentoe CrioxeHue CriI CrocoOoM InapauiesorpaMmma u Crocooom

3 npeodpasopaue BEKTOPHOT'O TpeyronbHuka. ['paduueckuii, aHamuTHUECKHUI U
CHCTCMBI TPUTOHOMETPHUECKUI CIIOCOOBI ONpeIeTIeHUS
CXOUIIHXCS CHIT PaBHOAEHCTBYIOLIEH CUCTEMBI CXOISAIINXCS CHIT

MOMEHT CUJIbl OTHOCUTEIBHO TOYKH U OCU. MOMEHT maphbl
Teopust ~ MomerTo CAT. MOMEHT CHIIBI M ITAPBI CHII KaK BEKTOP. CaoiicTBa
4 CHIL MOMEHTOB CHUJIbI M apbl CWII. TeopeMa 0 MOMEHTE
paBHOAEUCTBYIOIIEH. Teopema o mapajieTbHOM MEPEHOCE
CHLIEL.
ToxaecTBeHHOE
npeoOpa3oBaHue [IpuBeneHne cucTeMbl CHII K 3aJaHHOMY LIEHTPY.

5 | cucremsl ['maBHBIA BEKTOp M TJIABHBIM MOMEHT CHUCTEMBI CUJl. Tpu
MIPOU3BOJILHO BapuaHTa MPUBEJCHUSI CUCTEMBI CHII K 3aJJaHHOMY IIEHTPY
PacIoa0KEHHBIX CUIT

Y c10BHSI paBHOBECHSI CUCTEMBI CXOSIINXCS CUIT U CUCTEMBI

6 Yenosus paBHOBECHS o y3p0/IBHO PACTIONOKEHHBIX CHII B BEKTOPHOM 1

CHUCTEM CHII.

aHamuTHueckoi ¢popme. Tpu Buia ycinoBuil paBHOBECHS
CHCTEM CHIIL.
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Mertonuka perieHus

CraTtrdecKu ONpeeTuMbIe U CTATUICCKH HEOTPEIeTUMbIE
CHUCTEMBI. JIornyeckuii mopsiAoK pereHus 3aa4 CTaTUKU:

! 3a/1a4 CTaTUKU MOCTPOEHHE PACUETHON CXEMBI, pa3paboTKa
MaTEMaTHYECKON MOJIEIIN U €€ PEIICHUE
Teopema O NpUBENEHUH CUCTEMBI MAPAJUICIBHBIX CHI K
Cucrema paBHOAEUCTBYIOMICH. [[eHTp cuCTeMbl NapajjieiabHbIX CHIL.
8 napajienbHeIX cuil | LleHTp TsbKecTH TBEpAOro Tena; CrnocoObl OmpeesieHHs
LIEHTPOB TSHKECTU OJHOPOIHBIX TE€J U MEXAHUUYECKUX CUCTEM.
ITpenmer knHeMaTuKU. OCHOBHBIE MIOHATUS KHHEMATHKU.
Beenenue g KuHemarrka touku. CHCTEMBI OTCYETA IIONOKCHUS TOUKH.
KHHEMATHKY. Crioco0bI 3a1aHus 1BUKEHUs ToUukH. OnpeneneHue
9 | Kunemaruka Touky | KAHEMATHYCCKHX XapaKTEPUCTHK TOYKH IPH PA3IHIHBIX
KHHeMAaTHKA croco0ax 3aJaHus e ABIDKCHUS. IToctynarensHoe
TBEpIOTO TeNa JBUXKEHHE TBEpAOro Tesa. CBONCTBA KHHEMATHUECKUX
XapaKTEPUCTUK
Teopema 00 U3MEHEHUH KOJIUYECTBA JBUKCHHUSI
MEXaHUYECKOW CUCTEMBI B Au(epeHInaIbHON 1
UHTErpaibHOI popme. 3aKOH COXpaHEHHs KOJIMYECTBA
JBUKCHHSI MEXaHUYECKON CUCTEMBI.
CllokHOe IBIKeHHd 1eopeMa 00 U3MEHEHUU MOMEHTA KOJIMYECTBa JIBUKECHUS
10 | Touku MEXaHUYECKOM cucteMsl B AuddepeHnnanbHoi u
CrnoxHoe JBW)XEHHUE MHTErpalibHOU (hopme. 3aKOH COXPaHEHUSI MOMEHTA
TBEPIOTO TEIa KOJIMYECTBA JABUKCHUS MEXaHUYECKON CUCTEMBI.
Teopema 00 U3MEHEHUM KUHETUYECKOM dHEPIUn
MEXaHUYECKOH CUCTEeMBI B Au(epeHInaIbHON 1
UHTETpaIbHON (popme. 3aKOH COXpaHEHHs] KHHETHIECKOM
SHEPruu
[Mpunmun  Jlanambepa [uis MaTepHalbHOW TOYKH; CHJIa
uHepiyu. [Ipunnun anamGepa a1 MeXaHU4eCKOM CUCTEMBI.
BBe/icHNME B I'maBHBI BEKTOP M TIVIABHBII MOMEHT CHJI HHEpLUU.
JTMHAMUKY. [IpuBeneHve cuia MHEPUUU TBEPAOrO Tejla K LEHTPY.
Huddepenunansusl | Onpenenenne ¢ nomompto  npuHnuna  [lamnambGepa
11 .
€ YpaBHCHM:A JTUHAMUYECKUX PpPEaKIUuid TMpu HECBOOOTHOM JABUKEHUU
ABIDKCHHA MaTepHAILHON TOYKH U MEXaHMYECKON CHCTEMBI. [IpUHIMIT
MaTCpHasIbHOR BO3MOXHBIX  nepeMenieHuil. IIpumeHenne  npuHIMNa
ot BO3MOXKHBIX IIEPEMELICHUN K ONPENEICHUIO PEaKIUi CBA3E
U K npocTteiimum Mexanu3Mam. O61ee
IIpsimonuHeHbIE 0606 . 606
ONeBAHIS TOUKH OOLICHHBIE  KOOPAMHATBI ~ CHCTEMbI;  OOOOLICHHBIE
12 L — CKOpPOCTH; 0OOOIIECHHBIE CHJIBI M UX BBIYHCICHHE. Y CIOBUS
MEXAHITIeCKOl PaBHOBECHSI CUCTEMBI B 0000IIIEHHBIX KOOPIMHATAX.
CHCTEMBI.
YpaBHeHust Huddepennmanpapie
13 | ABMDKCHUS CUCTEMBI | ypaBHEHUS JBUKEHHUS CHCTEMBI B 0000IIEHHBIX

B 0000IIIEHHBIX
KOOpJIUHATAaX.

koopauHarax (ypaBHeHus Jlarpanxka 2-ro poaa). [lonstue
00 ycToitunBOCTH paBHOBecHs. Majbie CBOOOTHBIC
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KOJIEOaHUsI CUCTEMBI C OHOH CTENEHbIO CBOOOIBI OKOJIO
IIOJIOXKEHUS] YCTOMYUBOIO PAaBHOBECHS.

14

DJIEMEHTBl  TEOPHUH
yAapa

SBnenue ynapa. Y iapHas cuia ¥ yIapHblid UMITYJIbC.
Teopema 00 U3MEHEHHH KOJIMYECTBA
JIBUKEHUS CUCTEMBI TIpH yaape. [Ipsimoil ieHTpanbHbIi

yaap, yupyruil 1 Heynpyruu yaapsl,
KOX((UIIMEHT BOCCTAHOBIICHUS TIPH yIape.

3 cemecTp

15

Pactsxenue
(cxatue)

Pactskenue (cxxarue) npsamoro crepxHs. Hanpsxenus B
MIOTIEPEYHBIX U HAKJIIOHHBIX CEYCHHSX MPSMOTO CTEPIKHS.
OnHoocHOE (JIMHEHHOE) HANPSKEHHOE COCTOSTHUE,
MaKCHUMaJIbHbIE KacaTebHbIC HAPSIKEHUS IPU OJJHOOCHOM
HaNpsHKEHHOM COCTOSIHUU. [leopMHUpOBaHHOE COCTOSIHUE
npu pactsbkeHuu (cxatue). Jlepopmaiuu npo1oyibHbIE U
nonepeunbie. Koaddunuent nonepeunoi nedopmaruu
(koo unment [lyaccona). 3akon ['yka mpu 0oAHOOCHOM
HANPSHDKEHHOM COCTOSIHUU. MOTyJb YIIPYTOCTH.
OrpeziesieHre OCEBBIX MEPEMEIEHUN MTONIEPEUHBIX CEUCHUM.
Kectkocth npu pactsikenuu (cxarue). [loTeHnmansHas
sHeprus Aedopmaruu. Y aenpHas NOTEHINAIbHAS YHEPT UL
PaccMmoTpenre HOpMalIbHBIX CHJI, HOPMAJIBHBIX HATPSHKCHUN
B MIOTIEPEYHBIX CEYCHHSIX MPSIMOTO CTEP>KHS U OCEBBIX
MepeMEeNICHUH TUX CEYCHHH B PA3IMYHBIX CIIydasix
HArpy>KE€HUs CTEPHKHS OCEBBIMHU CUIIAaMHU
(cocpenoToueHHBIMU U pacnpezeneHubiMu). [locTpoenue
COOTBETCTBYIOIINX JITIOP.

16

MexaHu4ueckKue
CBOICTBa
MarepuaioB Mpu
pacTshKeHUH
(cxatue)

OnbITHOE U3yYEHHE CBOMCTB MaTEPUAIOB MIPH PACTSHKEHUH.
Junarpamma pactskeHus. Ee XxapakTepHble mapaMeTpsl:
IIpeAesT NPONOPLUUOHAIBHOCTH, YIIPYTOCTH, TEKY4ECTH,
IPOYHOCTHU (BpEMEHHOE conpoTuBieHue). ictunnas
quarpaMmma pactskeHus. HecoBepmeHcTBa CTpyKTyphl
KpHUCTaIoB. MeXxaHU3M MIacTU4ecKoi iedopmanuu.
Hucnokanuu. ITonockl ckonbxkeHUsl. 3aKOH pa3rpy3KH Mpu
MOBTOPHOM HarpyxeHuu. Dpdext baymunrepa.
MexaHnnyeckre CBOMCTBA NP CxKaTUU. JMarpamma cxxaTus.
IInacTuyeckoe U XpynKoe COCTOSTHUE MaTepUaliOB, THUIIbI
paspyiueHuii. BimstHue Temneparypsl 1 CKOPOCTH
Harpy’>K€Husl Ha MEXaHUYECKHE XapaKTEPUCTUKU
MaTepHaIoOB.

[Tonzyuects. Kpusble nonzyuectu. Pemakcanms

HarpsbkeHul. JlimnrensHas npodHocTs. [Ipenen piurensHon
npouHocTu. [ToHsITHE O BAMSHUN HEUTPOHHOTO OOTyYSHUS
Ha MEXaHWYecKHe cBoicTBa MarepuanoB. OcobeHHOCTH
MEXaHUYECKUX CBOMCTB KOHCTPYKIMOHHBIX ITOJIMMEPOB.
Beicokoanactuueckue aedopmarun. OCHOBHBIE
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MPEJICTABICHUSI O MPOYHOCTH MPHU HATIPSKEHUSIX,
UKINYECKH U3MEHSIONMNXCS BO BpeMeHu. [lonsTue o
KOHIEHTpAlUU HanpshKeHU. BiusHue KoHIeHTpauu
HaANpPSDKEHUH Ha MPOYHOCTD MPHU CTaTUYECKUX U
MEPEMEHHBIX HAIPSKEHUSX B CBSI3U C COCTOSIHUEM
Marepuana.

17

Pacuers! Ha
MIPOYHOCTH U
AKECTKOCTh MIPH
pacTsKeHUU
(cxarue)

IIpenenbHOe cocrosiHue. Kpurepuu npenesbHoro COCTOSHUS
B 3aBUCHMOCTH OT CBOMICTB MaTepuasa, yCIOBHUH pabOThHl U
Ha3Ha4YCeHMs KOHCTpyKLIMH. Pacder 10 J0mycKaeMbIM
HaIpsDKEHUsIM U Harpy3kaMm. OCHOBHBIE TIOHATHS O
HA/IKHOCTH U JI0JATOBEYHOCTH KOHCTPYKIHH. KoadduumeHnt
3anaca. TeXHUKO-3KOHOMHUYECKHE (DAaKTOpBhl, BIUSIOIIME Ha
BeIMYMHY Ko3(¢uimenTa 3anaca. Tumel 3ajad nNpu pacuere
Ha IPOYHOCTb, IOAOOpP CEUeHHMM U  olpeneneHue
JOIycKaeMoil Harpy3kd. COIpPOTHBIIEHHME MaTEpHAIOB U
DKOHOMUYHOCTb KOHCTPYKIMM ¥ MamuH. Ilonsatue o
paloHaIbHBIX KOHCTPYKUUAX. [IpuHIMI paBHONPOYHOCTH
IIPU IPOEKTUPOBAHUM KOHCTPYKLIMM. PacueTsl Ha KECTKOCTb.
Onpenenenue nepeMenieHui, XapakTepu3yoIX U3MEHEHNE
TFEOMETPUYECKUX PA3MEPOB IPOCTEHIINX KOHCTPYKLUH,
AJIEMEHTBHl KOTOPBIX PAacCTSIHYTbl MM CkaTbl. CTaTnyecku
HEOIIpeIeIMMbIE CUCTEMBI. PacueTsl B CBA3M C U3MEHEHUEM
TEMIepaTypbl W  HaJU4YMeM HaTAroB INpu  cOOpke
KOHCTPYKLUU.

18

Kpyuenue

HccnenoBanye YuCTOrO CABUIA HA IIPUMEPE KPYUECHHUS
TOHKOCTEHHBIX KpYyIJbIX TpyOok. Hampsiokenust B
MIONIEPEYHBIX CEUCHHUSX U B CEYEHUSX, IPOXOIAIIUX Yepe3
OCh TPYOKHU. 3aKOH MApPHOCTH KacaTeJbHBIX HAPSIKEHUM.
HanpsokeHus B ce4eHUsX, HAKIIOHHBIX K OCU TPYOKH.
I'maBHBIE HAIIPSHKEHUA [TPU YUCTOM cABUre. 3akoH 'yka ais
casura. Moayns casura. HensmeHHoCTh 00beMa npu
caBure. YaenbHas MOTEHIMAIbHAs SHEPTHsl JeopMaluu
npu casure. Jluarpamma casura. Kpyuenue npsamoro
CTEPKHsI KPYIJIOTro MOIepeyHoro ceueHnns. Hanpskenus B
IIONEPEYHOM cedeHUH. [1oApHBIi MOMEHT HHEpLUHU. YTOI
3akpyuuBaHus. JKecTKkoCTh npu KpydeHuH. [loreHnnanbHas
sHeprus aedopmanuy Kpyrioro CTEp>KHS IpU KpyuYEeHUU.
Pacuer CruiomHoOro ¥ KOHUEHTPUYECKOTO IIyCTOTENIOrO
KPYIJIOrO CTEPKHS Ha MPOYHOCTb U KECTKOCTh. DIIOPHI
KPYTSIIMX MOMEHTOB, HAIIPSKEHUH U YIJIOB 3aKpy4HBaHUS.
Cratuyecku HeolpeneaumMble 3a1aun KpyueHusi. OCHOBHBIE
pe3ynbTaThl TEOPUU KPYUYEHUS CTEPAKHSA HEKPYTIIOTO
ceuenus. [lonstue o rugpoaHaMUYeCcKoi 1 MEMOpPaHHOM
aHajorusax. Yucroe KpydyeHrne TOHKOCTEHHBIX CTEPKHEN
3aMKHYTOT'O U HE3aMKHYTOTO MPOQUIISL.
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I'eomeTpuueckue
XapaKTePUCTUKU
IOIIEPEYHBIX
CEUYEHUM CTEPIKHS

CraTnueckue MOMEHTHI Iutommaau. OceBble, MOJISAPHBIE U
LEHTPOOEKHBIE MOMEHTBI MHEPLIMHU IUIOIAAU. Panuycel
MHEPLUH. 3aBUCUMOCTH MEX/1y MOMEHTaMHU UHEPLUU TS
IapauIeJIbHBIX Ocel. MI3MeHeHne 0ceBbIX MOMEHTOB
MHEPLUH B 3aBUCUMOCTH OT yIjla IOBOPOTa KOOPAMHATHBIX
oceil. [ maBHbIe ocu nHEepUUU. | TaBHBIE MOMEHTBI HHEPLIUU.
OnpeneneHye MoJI0KEeHNs IVIaBHBIX OCEM U BBIYNCIIEHHE
IJIaBHBIX MOMEHTOB HHEPLMH Pa3IMUHbIX CEUEHUN

20

N3rub npsmeix
CTEpKHEU

BHemHue cuibl, BeI3bIBaromue n3ru6. Onopsl U ONOpHbIE
peakuu. OnpeseneHrne BHYTPEHHUX CHIIOBBIX (DaKTOPOB B
MIOTIEPEYHBIX CEYEHUAX OaJIOK MpH u3rude (rmomnepeuHas
cuia 1 uzrubaronmii MoMeHT). Juddepennuansasie
3aBHCUMOCTH MEXy U3rn0a0IUM MOMEHTOM,
MONEPEYHON CHIION U MHTEHCUBHOCTBIO Harpy3KH. DMIOPbI
MOTIEPEYHBIX CHJI U U3THOAIOIUX MOMEHTOB. YUCTHIN 1
MOTIEPEYHBIN M3TUO B OTHOM M3 TJIAaBHBIX INIOCKOCTEH
CTEp>KHS. 3aBUCUMOCTb MEX]ly U3rMOAI0IIM MOMEHTOM U
KPUBU3HON OCH M30THYTOT'O CTEPKHS IIPU YUCTOM U3THOE.
XKectkocTs npu nzrude. HopmanbHble HanpsKeHUs Ipu
4yiCTOM U3rude. PacnpocTpanenue BbIBOJOB YUCTOIO
n3ruba Ha nonepeyHsld u3ru6d. KacarenbHble HalpsoKeHMS
IIPH IONIEpEeYHOM U3rnoe crepxkuel (popmyna 1. 1.
XKypasckoro). KacatenbHble HanpspKeHus pu U3ruoe
TOHKOCTEHHBIX cTepxHeil. [lonsaTre o nenrpe usruoda.
I'naBHBIE HaNpspKEHUS NpH U3ruode. Pacuers Ha
CTaTMYECKYIO IIPOYHOCTH MpU u3rude. PanmonanbHbie
ceueHust 6anok. [loreHnuanpHas s3ueprus nedpopmanuu
npu u3rude. [Ipumenenne Teopun u3ruda npsMoro
CTEPIKHS K PacyeTy CTepxHel Masioil KpuBU3HBL. M3ru6
CTEPKHsI IEpEMEHHOr0 ceueHus. [lonstue o pacuere
cocTaBHbIX Oanok. JluddepeHunanbHoe ypaBHEHHE
WU30THYTOW OCH IPSIMOTO CTEPKHS U €r0 HHTETPUPOBAHHUE.
MeTto HauaabHBIX APAMETPOB.

Kocoit u3ru6. Onpenenenue HanpsHyKeHUH, HAXOXKJIEHUE
TOJIOYKEHUS HEUTPAIbHOU OCH M OIACHBIX TOYEK B
ceueHnu. Onpezenenue Nporu6os. Pacuer Ha MPOYHOCTH
CTEepXHEH OO0JIBbIION KECTKOCTU IPU COBMECTHOM M3Tube 1
pacTsbKeHNH WK cxaThy. OnpeneneHue MoJI0KEeHNs
HEWUTpaIbHOW JIMHUU U HANPsDKEHUH. BHEIEHTpeHHOE
pacTshkeHue (cxkaThe) cTep>KHe 00JIbIIo HKEeCTKOCTH.

VYnpyromiaacTudeckuii u3rud 1 KpyuyeHue CTep KHEH.
Pasrpy3ska u ocratounsle HanpsikeHus. [lonsTue o pacuere
0 JI0ITycKkaeMbIM Harpyskam. Hecymas cnocoGHOCTh
CTaTUYECKN HEONPENETUMBIX cucTeM. OCHOBHBIE THIIOTE3bI
TEOPUHU MAJIbIX YIIPYTOMIACTHUECKUX AePOopMaIiHii.
3aBUCUMOCTH MEXy HaIPsDKEHUSIMU U 1eopMalusaMu 3a

21



npeneiaamMu ynpyroctu. luarpammsl gepopMUpoBaHus U
UX cCXeMaTH3alusl.

21

IToTennuansHas
SHEPTHs
nedopMaruu u
0011I1e METOIBI
onpeeaeHus
HanpsH>KEHUH

[TorennuanbHast sHEprus AeGopManuu CTep>KHs MpH
IIPOM3BOJILHOM Harpy>kKeHuu. TeopeMbl 0 B3aUMHOCTH paboT
u nepemenieHuit. Teopema Kactunuano, npuHun
HanMeHbIIel padoTel. HTErpan Mopa 11t BEIYHCICHHS
IIEPEMELICHUI IIPOU3BOJIBHO HArPYKEHHBIX CTEPKHEM.
Crnioco6 Bepemaruna. Onpenenenie TeMnepaTypHbIX
MEPEMEILICHU .
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N3rub npsmeix
CTEpKHEU

BHuemnue cwibl, BbI3biBaromue u3ru6. Omnopsl U ONOpHbBIE
peakuu. OmpeneneHne BHYTPEHHHX CHUJIOBBIX (PaKTOPOB B
MOTIEPEYHBIX CEYEHUAX OalloK MpH U3rude (monepevxas cuia
u m3rubaromuit MomeHT). Juddepenimanbapie 3aBUCUMOCTH
MEXJy HW3TrHOAIOUIMM MOMEHTOM, IIONEPEeYHON CHUJIoOH U
MHTEHCUBHOCTBIO HArpy3Kd. ONIOpPbl MOMNEPEYHbIX CHUI U
M3ru0aroMX MOMEHTOB. UMCTBI M MOMepeuHbld U3rud B
OJIHOM M3 TIJaBHBIX IUIOCKOCTEH CTEpXKHsS. 3aBUCUMOCTb
MEXIy HW3rMOalomMM MOMEHTOM U KPMBHM3HOM  OCH
M30THYTOTO CTEp)KHS IpU uucToM u3rube. XKecTkocTh mnpu
n3rube. HopmasnbHble HAmpspKEHUS NP YUCTOM U3rHOe.
PacnipocTpanenue BbIBOIOB YMCTOTO M3TH0a HA MONEPEUHBIN
n3ru0. KacarenbHble HapsyKeHUs MPU MONEPEYHOM U3rude
crepxkneit (dpopmyna JI.U. XKypasckoro). KacarenpHbie
HanpsDKeHUs PU U3rude TOHKOCTEHHBIX cTepxkHel. [lonsaTue
0 ueHTpe wu3ruba. [aBHbIE HaNpsHKEHUs] HpU  U3TUOe.
PacueTrsl Ha cTaTMYecKyl0 MPOYHOCTh HpU  H3THUOE.
Pannonanehbie ceuenust Oanok. [loTeHuuanbHas sHEpPrust
nedopmaruu npu usrude. Ilpumenenue Teopun wu3ruda
MPSIMOTO CTEPKHS K pacueTy CTEPKHEW MaJold KPUBU3HBIL.
N3rub crepxHs nepeMeHHoro cedenus. [lonstue o pacuete
coctaBHbIX  Oanok.  [IuddepennunansHoe  ypaBHEHHE
M30THYTOM OCH NIPSIMOTO CTEP)KHS U €r0 MHTErPUPOBAHUE.
MeTto HauaIbHBIX TAPAMETPOB.

Kocoit u3ru6. Onpenenenue HanpsHyKeHUH, HAXOXKIEHUE
ITOJIOKEHUSI HEUTPAIbHOU OCH M OITACHBIX TOYEK B CEUCHHUH.
Onpenenenue nporudoB. Pacuer Ha MpOYHOCTH CTEPKHEN
00JIbIIIOH JKECTKOCTH NPU COBMECTHOM H3THOE U
pacTsbkeHUU WK cxathu. OnpeeneHue moyioKeHus
HEUTpaJIbHOW JIMHUU U HAIPsKECHUH. BHELIEHTpeHHOE
pacTsbkeHue (cxaThue) cTep>KHel 00JIbIIo HKECTKOCTH.

23

Cratuyecku
HEonpeIeTuMbIe
CUCTEMBI

AHanu3 CTPYKTYpbl IPOCTEHIIMX CTEPKHEBBIX CHCTEM.
[Tonsatne o creneHsx cBOOOABI M CBA3SIX. MeToJ CHIL.
Kanonnyeckue ypaBHeHHs. BBIOOp OCHOBHOM CHCTEMBI,
npsaMass M oOpaTHas cuMMeTpuu. Pacuer craTHuecku
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HeolpeAeNuMbIX 0aloK M paMHbIX cucTeM. Mcmoas3oBaHue
MaTpU4YHOM (OPMBI 3alUCH PACUETHBIX 3aBUCUMOCTEH B
cBs3u ¢ npuMmeHenneM DBM. [TonsTue o pacuere craTUuecKu
HEONpeAEeNUMBIX CHCTEM B CBS3M C  HM3MEHEHUEM
TEMIEpaTypbl UM  HaJW4YMEeM HaTAroB INpu  cOopke
KOHCTPYKIIUU.

4 cemectp

Craruuecku OcHoBHas cuctema. YpaBHeHus metona cui. [Iposepka
HCONPCACIMMBIC MPaBUJIBHOCTH PACKPBITUSI CTATUYECKON HEOIPEACITMMOCTH.
24 | cuctemsl Hcnons30Banre CHMMETPUM U KOCOM CUMMETPUU IIPU
pacuere paM. Onpezesnenye nepeMeneHnid B CTaTUYECKH
HEOIPEIEINMBIX pamax.
Pacuersl 3a [IpenenbHublii MOMEHT cedeHus. llnacTuueckuil mapHup.
Ipeenamu [IpenenpHOE cocTosiHME OaNKK, BHITOJTHEHHON U U€aIbHOTO
25 oCTH
ynpyr YIPYTO-TIACTHYECKOTO MaTepuana. Kunemarndecku
3KCTPEMaJIbHBIN TPUHIIUII.
Teopun HarnpsixeHHoe cocTosiHue B TOYKE. | TTaBHbIE HANPSDKEHUS U
26 | HaIPsXKCHHOT'O riaBHble MIOMAAKU. OTBICKAHUE TJIABHBIX HAIPSOKEHUH B
AeopMUpOBAHHOTO oOLIEM U B YaCTHBIX CIIydasiX.
COCTOSIHUS
I'unoresbt Teopuu npenenbHBIX HAMPSHKEHHBIX cocTosHUU. [loHsTHE
BO3HUKHOBCHHA SKBUBAJICHTHOIO HampspkeHus. PacueTtel B yclnoBUSX
TITaCTHHCCKIX CJI0KHOTO ~ HANPSHKEHHOTO  COCTOSHUS 10  PasIMYHBIM
27 | nepopmaruit
P
TUIOTE3aM  NIPEJENbHOIO  HANpSHKEHHOIO  COCTOSIHMS
(HauOoNbIIMX  KacaTEeJIbHbIX  HANpsOKEHUH,  3HEpruu
dhopmousmenenus, Mopa).
I'nnoresbr BHyTpeHnHue cunoBble (QakTOppl B MIPOCTPAHCTBEHHBIX
)8 paspylICHHA CTEpXKHSAX M  CTEpXKHEBBIX cuctemax. OrmnpenencHue
SKBUBAJIECHTHBIX HANPsDKEHUN 110 Pa3iIUYHBIM  TEOPHIM
IIPEIEIBHOTO HAIPSHKEHHOTO COCTOSIHMS.
Pacuer PacueTsl  TOHKOCTEHHBIX  OOOJIOYEK  BpaLIeHUs IO
29 | TOHKOCTCHHBIX 0€3MOMEHTHOM TEOPHH. YpaBHeHHE Jlamnaca.
obosodeK 1 Hunuanpudeckue, chepruueckre 1 KOHMUECKHe 000JI0UKH.
MJIACTUH
Pacser HarpysxeHue TOJICTOCTEHHBIX IMJIMHAPOB BHEIIIHUM U
30 | TOJIICTOCTEHHBIX
6 BHYTPEHHUM JaBiieHueM. YacTHbIE cirydan HarpyxeHus
T
124 LUMIMH]IPOB.
Y CToiYMBOCThL Kputnueckas cuna i crepxkss. OnpeneneHue
PaBHOBECHA KPUTHYECKOU CUITBI TI0 hopmyre Dinepa. Koaddunuent
31 nedopmupyembix NPUBEICHUS JJIMHBI CTepoKHsL. [Ipe/iesbl IpUMEHHMOCTH
CUCTEM

dhopmynsl Ditnepa.

I'pannuHbIe yCIOBUSA Ul CTEPKHA. ATIIPOKCUMALUS
WU30THYTOW OCH CTEPKHS IMOJTMHOMAMM.
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KO3(PHUIMEHT CHUKEHUS TOTTYCKaeMbIX HaNpsKSHUH.
OmnpeneneHne Harpy30K, KOTOPbIe MOXKHO JJOIYCTHUTh Ha
CTEp>KEeHb MCXOJIs U3 YCIIOBHs ycToitunBoctu. [Togbop
pa3MepoB CEUEHUs CTEP)KHS U3 YCIOBHUS YCTOWIMBOCTH
CTEPIKHSI.

IIpounocTs Ipu

@®axTOpBl, BAUSIOLINE HAa YCTATOCTHYIO IPOYHOCTbD.

HaIpsKEHUSX, .
32 KoaddunuenT 3anaca ycTalocTHONH TPOYHOCTH.

LHUKINYECKU

M3MEHSIOIINXCS BO

BPEMEHU

Jlunamuueckas [Mpurammn [lanamGepa. Pacder Ha neiicTBUE CHIT MHEPIIUU
33 | Harpyska MPH TTOCTYIIATEIFHOM U BpAIIaTEIbHOM JIBUKCHUSIX.

4.1.3 JlaGopaTopHbie padoThI

He MPEAYCMOTPCHBI y‘le6HLIM IIJIAaHOM.

4.1.4 CamocrosiTesibHAsi padoTa CTyIeHTa

Ne
o/ HanmenoBanue Bux CPC
o | TeMbI IHCUMIIHHDBI
BBenenue B ctaTuky. | MI3yueHue BOIIpOCOB JIEKIIUH; U3yUEHHUE
1 IIpenMer  cTaTUKH, | TEOPETUYECKOTO MaTepHala o TEME; pEeLICHHUE 3a1a4
IIOHSTHS U aKCHOMBI | I10 TEMaM; IIOATOTOBKA K 3a4ETy
CTaTUKN
ToxnecTBeHHOE W3y4eHne BOIpOCOB JIEKIIUN; U3YUECHHE
npeoOpa3oBaHue TEOPETUYECKOr0 MaTepraa 1o TeMe; pelieHne 3aaau
2 CHUCTEMBI CXOJAIINXCH| IO TEMaM, IIOJAT'OTOBKA K 3aqéTy
cuil
Teopust  MOMeHTOB W3yuenne BOIIPOCOB JIEKIMH; U3YYCHHE
3 TEOPETUYECKOr0 MaTepraa 1o TeMe; pelieHne 3aaau
- 10 TEMaM; ITOATOTOBKA K 3a4ETy
ToxecTBeHHOE W3yuenne BOIIPOCOB JIEKIIMH; U3YYCHHE
npeoOpa3oBaHue TEOPETUYECKOr0 MaTeEpHaa 1o TEME; peIIeHNE 3a1a4
4 | cuctembl 10 TEMaM; IIOJIrOTOBKA K 3aUETy
IIPOU3BOJILHO
PacroI0KEHHBIX CHUII
N3y4eHne BOpOCOB JIEKIIUN; U3YUEHHE
VYcnoBus paBHOBECHS]
5 TEOPETUYECKOI0 MaTepraa 1o TEME; pelIeHne 3a1a4

CHUCTEM CHUII.

10 TEMaM. IMOAT0OTOBKA K 3aqéTy
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Meroauka pelnieHus

W3ydeHne BOIpOCOB JIEKIUU; U3YUECHHE

6 TEOPETUYECKOT0 MaTepHalla 1o TeMe; pelieHue 3a1aqy
3a/1a4 CTaTUKU i
10 TEMaM; IIOATOTOBKA K 3a4ETy
N3yueHnue BOIPOCOB JIEKINH; U3YYECHHE
Cucrema ’
7 TEOPETUYECKOT0 MaTepralla 1o TeMe; pelIeHre 3a1a4
[apaJuIeIbHbIX CUII i
10 TEMaM; IIOATOTOBKA K 3a4ETy
Beenenue B [13ydeHue BONPOCOB JIEKIUMU; U3YyUEHUE
3 KHHEMATHKY. TEOPETUYECKOI0 MaTepralla 110 TEME; PEIICHUE 3a1a4
Kunemarnka Touku | TeMaM; IIOJArOTOBKA K 3a4ETy
KunemaTtuka
TBEPAOTO TeNa
CnoxHoe nBwxeHue M3yueHne BOIPOCOB JIEKIUU; U3YUYEHUE
9 | TOYKH TEOPETUYECKOT0 MaTepraila 1o TeMe; pelieHre 3a1a4
CrioxHoe ABHXCHHE pq TEMaM; MOJArOTOBKA K 3a4ETy
TBEPAOIO TeNa
Beenenue B
JMHAMUKY.
Tl depenuuabub! N3ydenue BOIPOCOB JIEKINHU; U3YYEHHE TEOPETHUECKOTO
10 ¢ ypaBHeHHs! Marepuajia Mo TeME; peLIeHWE 3aaad II0 TemaM;
BYDKEHHAS IIOArOTOBKA K 3a4€eTy
MaTepUaAIbHON
TOYKH
IIpssMonuHeHbIE W3yuenune BOIIPOCOB JIEKIMH; U3YYCHHE
11 KoJIeOaHus TOUKHU TEOPETUUECKOT0 MaTepHUala o TeMe; pEeIIEeHNE 3a1a4
JlnHamuka 5 10 TEMaM; MOJATrOTOBKA K 3a4éTy
MEXaHUYECKOU
CHCTEMBI.
IIpssMonuHenHbIE N3ydenue BOIIPOCOB JEKIUU; U3YYCHUE
12 KOJIEOaHHs TOUKH TEOPETUYECKOr0 MaTepralia 1o TEME; PEIIEHUE 3a/1a4
Junamuka 5 TI0 TEMaM; IOATOTOBKA K 3a4ETy
MEXaHUYECKOU
CHCTEMBI.
YPaBHeHI/Iﬂ I/ISYLICHI/IG BOITPOCOB JICKIIMH; U3YYCHHC
13 | ABMIKEHUS CUCTEMBI | TEOPETHYECKOI0 MaTepuaia o TeEMe; pelIeHne 3a1a4
B 0000IIEHHBIX 10 TEMaM; IIOATOTOBKA K 3a4ETy
KOOPAUHATAX.
N3ydenune BOIPOCOB JEKIUU; U3YUCHUE
14 | OneMeHTBl TEOPHUM | TEOPETUUYECKOTO MaTepuala Mo TeMe; pelieHue 3aaad
ynapa 10 TEMaM; IIOATOTOBKA K 3a4€Ty
Brimonnenue 3aganuii PI'P
PI'P
Pactsixenne N3ydenune BOIPOCOB JEKIUU; U3YUCHUE
15 | (cxarue) TEOPETUYECKOT0 MaTepHalla 1o TeMe; pelIeHre 3a1a4

10 TEMaM, IOAT0TOBKA K 3aqéTy
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MexaHnyeckue W3ydeHne BOIpOCOB JIEKIUU; U3YUECHHE
16 CBOMCTBA TEOPETUYECKOT0 MaTepHralia 1o TeMe; pellIeHue 3a1a4
MaTCpHuajIoB IIPU 10 TeMaM; TTOJIFOTOBKA K 3aUéTy
pacTsbKEHUU
(cxxarue)
Pacuersl Ha W3yuenue BOIIPOCOB JIEKIIMH; U3YYCHHE
17 IPOYHOCTh U TEOPETUYECKOT0 MaTepHralia 1o TeMe; peIICHUE 3a1a4
JKECTKOCTD ITPU 10 TEMaM; ITOJArOTOBKA K 3a4ETy
pacTsKEHUU
(cxarue)
Kpyuenue W3ydeHne BOpoCcoOB JIEKLIUN; U3YUEHHE
18 TEOPETUUECKOI0 MaTepraa 1o TeMe; pelieHne 3a1au
10 TEMaM; IIOATOTOBKA K 3a4€Ty
I'eomerpuyeckue M3yuenue BOIIPOCOB JIEKIIMU; U3YYCHHE
19 | XapaKTCPHUCTHUKH TEOPETUYECKOT0 MaTepHralia 1o TeMe; peIICHUE 3a1a4
HTOIEPEIHBIX 10 TeMaM; MOJArOTOBKA K 3a4ETy
CEYCHUH CTEPIKHSA
N3ru6 npsiMbeix H3y4eHne BOIIPOCOB JIEKIIUH; U3YYCHHE
20 | cTepkHen TEOPETUYECKOr0 MaTepraa 1o TeMe; pelieHne 3aaau
M0 TeMaM; IOJIFOTOBKA K 3a4€Ty
IToTeHnumanpHas W3ydeHne BOIpOCOB JEKIIUU; U3YUCHHE
SHeprus TEOPETUUECKOr0 MaTepuana 1o TemMe; pelieHue 3aaaq
21 | nedopmannm n IO TEMaM; MMOJATOTOBKA K 3aUETy
0o01111e METOIBI
onpezeneHus
HanpsHKEeHUH
N3rub npsmeix N3yueHnue BOIPOCOB JIEKINH; U3YYECHHE
22 | cTepxkHen TEOPETUUECKOr0 MaTepuana 1o TemMe; pelieHue 3aaaq
M0 TeMaM; TTOITOTOBKA K 3a4€Ty
Craruuecku N3yueHnue BOpOCOB JEKINH; U3YYECHHE
23 | HCONPECACIMMBIC TEOPETUYCCKOro MaTepuasa o TeMe; pelicHue 3a1a4
CHCTCMBI 10 TeMaM; OJITOTOBKA K 3a4ETy
Brmonuenue 3aganuii PI'P
PTP
Craruuecku W3y4eHne BOIpOCOB JEKLNHU; U3YYEHHE
24 | HCONPCICIMMBIC TEOPETUYCCKOI0 MaTepHaja 1o TeMe; peIICHUE 3aa1a4
CHCTCMBI 0 TeMaM; TIOJITOTOBKA K DK3aMEHY
Pacuersl 3a W3ydeHne BOIpoCOB JIEKIIUU; U3YUEHHE
25 | OpeaciamMu TEOPETUUYCCKOr0 MaTepuaa 1o TeMe; pelIeHue 3a1a4
YIPYToCTH 0 TeMaM; TIOJITOTOBKA K DK3aMEHY
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Teopuu N3ydenune BONPOCOB JEKIUU; U3yYCHUE
26 | HAIIPAXKCHHOI'O TEOPETUYECKOr0 MaTepualia 1o TEME; pellieHue 3a1a4
1eOPMUPOBAHHOTO | 11 TeMaM; MOJrOTOBKA K 2K3aMeHY
COCTOSIHUS
I'unoressl N3yueHnue BOIPOCOB JIEKINH; U3YYECHHE
27 | BOSHHUKHOBCHUA TEOPETUYECKOr0 MaTepraiia o TEME; pelIeHUe 3a1a4
ILTACTHECCKUX 110 TeMaM; TIOJrOTOBKA K SK3aMEHY
nedhopmarui
['unoressl N3yueHnue BOIPOCOB JIEKINH; U3YYECHHE
28 | PaspyLICHHsA TEOPETUYECKOI0 MaTepralla 110 TEME; PEIICHUE 3a1a4
10 TEMaM; IOATOTOBKA K 3K3aMEHY
Pacuer N3ydenue BONPOCOB JEKIMU; U3YUCHUE
29 | TOHKOCTCHHBIX TEOPETUYECKOI0 MaTepralia 110 TEME; peLICHUE 3a1a4
060104eK U IIACTHH | 114 Tepam; TOATOTOBKA K YK3AMEHY
Pacuer N3ydeHue BOIPOCOB JEKIUU; U3YYCHUE
30 | TOJICTOCTCHHBIX TEOPETUYECKOr0 MaTepralia 1o TeEMe; pelIeHUe 3a1a4
Tpy0 II0 TEMaM; TTOJATOTOBKA K 9K3aMEHY
Y cTONYnMBOCTH N3ydenune BOIPOCOB JEKIUU; U3YYECHUE
31 | PaBHOBECHA TEOPETUYECKOT0 MaTepralia o TeMe; peuieHrue 3a1aqy
nehopmMHupyeMbIX 110 TeMaM; TIOJArOTOBKA K SK3aMEHY
CHUCTEM
[TpounocTs nipu N3yuenue BOIpOCOB JEKLHNH; U3YYECHHE
32 HaIIPDKCHUAX, TEOPETUYECKOI0 MaTepralla 110 TEME; PeIICHUE 3a1a4
HUKITHICCKH 110 TeMaM; TIOJrOTOBKA K SK3aMEHY
M3MEHSIOLINXCA BO
BpEMEHU
JnHamuueckas N3ydenue BOIPOCOB JEKIUU; U3YYECHUE
33 | Harpyska TEOPETUYECKOT0 MaTepraia o TeMe; perieHre 3aaad
0 TEMaM; TOATOTOBKA K 3K3aMEHY
Brmosnnenue 3ananuii PI'P
PTP

4.1.5 UnrepakTusBHbie Gpopmbl 3ansaTuii ODPO

KonuuecTBo 3aHATHI B UHTEPaKTUBHON ()OpME HE PEyCMOTPEHO YUEOHBIM IIJIAHOM.

4.2 YyeOoHo-MeTOAMYeCKOe H HH(OPMALMOHHOE 00ecTiedeHHe TUCIUTLTHHBI

1. TanmxynneB, M. U. Texandeckas mexanuka. Y. 2. CTpouTebHasi MEXaHHKA : yueOHOE

4.2.1 JIutepatypa

nocobue / M. U. 'anmxyries, A. A. IlerpakoB. — Mocksa : MUCU-MI'CY, Aii [Tu Ap
Menua, ObC ACB, 2024. — 68 ¢. — ISBN 978-5-7264-3433-9 (u. 2), 978-5-7264-0873-
6. — Texkcr : anexrponnsi // Lludposoit odpazoBarensHblii pecypc IPR SMART : [caiir].
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— URL: https://www.iprbookshop.ru/140526.html (nata oopamenus: 16.02.2025). —
Pexxum octyma: 1 aBTOpU3UP. MOJIb30BATEIIEH.
. 3ynbdukapona, T. B. Texaudeckas MmexaHuKa (COMPOTHUBIIEHHE MAaTEPHAJIOB) : yueOHOE
nocobue / T. B. 3ynspuxapoa. — Boponex : BopoHekckuii rocy1apcTBEHHBIN
texuuueckuit yausepcutet, O9bC ACB, 2024. — 81 c. — ISBN 978-5-7731-1163-4. —
Texcr : anexTponnsiii // Lludposoit obpazoBarenbubiii pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/141254.html (nara obparmienus: 16.02.2025). — Pexum
JOCTYMA: JUIsl aBTOPU3UP. TIOTIB30BaTENCH
. Tutenok, A. B. Texanueckast Mexanuka : yueoHoe nocobue / A. B. Turenok. — Mocksa,
Bounorga : Undpa-Umxkenepus, 2023. — 252 ¢. — ISBN 978-5-9729-1348-0. — Texkcr :
anexTponHsii // LludpoBoit odpazoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132956.html (gara obparuenus: 16.02.2025). — Pexum
JOCTYMA: JUTsl aBTOPU3UP. TIOTIb30BaTEICH
®danees, A. A. Texnuueckass MEXaHHKa: pacuyeT U KOHCTPYHUPOBAHUE MEXAHMYECKHUX
nepeznay : yaeonoe nocobue / A. A. @aznees, A. A. CHexko. — JKenezHoropck :
Cubupckas noxapHo-cracatenbHas akagemus [ TIC MUYC Poccun, 2023. — 230 ¢. —
Texcr : anextponnslii // Lludpposoii o6pazoBatensHbiil pecypc IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/140564.html (nara obparenus: 16.02.2025). — Pexum
JOCTYyTA: ISl aBTOPU3UP. TI0JIH30BATEIICH.
. Kunun, P. A. Texuuueckas mexanuka : yueonoe nocodue / P. A. Kunun, B. A. XKymnaii,
1O. b. Pykun. — Mocksa, Bonorna : Undpa-Unxenepus, 2022. — 196 ¢. — ISBN 978-5-
9729-1048-9. — Texkcr : snextponHsi // L{ludpoBoit oOpazoBarenbHslii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/124152.html (nata ob6pamieHwus:
16.02.2025). — Pexxum moctyna: Jyisi aBTOPU3UP. MOJIb30BATEIICH.
TexHnueckas MEXaHHKa B aHAJTU3€ apXUTEKTYPHBIX (POpM COOpyKeHUil : yueOHOe
nocobue / P. A. Katomos, @. I'. [llurabyraunos, C. B. I'yces [u ap.]. — Mocksa : Aii [1u
Ap Menua, 2022. — 345 ¢. — ISBN 978-5-4497-1394-0. — TekcCT : 3M€KTPOHHBIH //
Hudposoii oOpazoBatenbublil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/116458.html (nara oopamenus: 16.02.2025). — Pexum
JocTymna: AJsi aBTOpH3up. moss3oBatesei. - DOI: https://doi.org/10.23682/116458.
. Kopones, I1. B. Mexanuka, npukiagHas MeXaHHKa, TEXHUYECKast MEXaHHKa : yueOHoe
nocobwue / I1. B. KoposeB. — Capatos : At [Tu Ap Meaua, 2020. — 279 ¢. — ISBN 978-
5-4497-0243-2. — Texcrt : anexkrponnsiii // Lludpooit obpazosarenbHblil pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/87388.html (nata o6pamenus:
16.02.2025). — Pexxum nocTyma: ajisi aBTopu3up. nosib3oaresiei. - DOI:
https://doi.org/10.23682/87388
. VlanuBuyanbHBIE 3aJaHUS] M KOHTPOJIbHBIE PabOTHI MO AucHUILTHHE «TexHudeckas
MexaHuka» («ConpoTHUBICHHE MaTepHaoBy) : yueobHnoe nocoodue / I'. U. I'pedenrok, 1. B.
Kyuepenko, I'. b. JIe6enes [u ap.]. — HoBocubupck : HoBocubupckuii rocy1apcTBeHHBIN
apXUTEKTYpHO-CTpouTeNbHbIN yHUBepcuTeT (Cudbctpun), ObC ACB, 2015. — 189 ¢c. —
ISBN 978-5-7795-0740-0. — Texcr : anmexkTpoHHbIH // LlndpoBoit 00pa3oBaTenbHbINH
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/68766.html (mara
obpamienus: 16.02.2025). — Pexxum goctyma: a1 aBTOpU3HUp. mosb3oBateneit. - DOI:
https://doi.org/10.23682/68766
. Unpsmenko, A. B. [lepemernienus B 6ankax v paMax MmpH nNpsMoM U3ruode B TecTax :
yuebHoe ocobue / A. B. Unbsmenko, A. 5. ActaxoBa. — Mocksa : MUCU-MI'CVY, Aii
ITu Ap Meauna, ObC ACB, 2024. — 83 ¢. — ISBN 978-5-7264-3457-5. — Tekcr :

28



10.

11.

12.

13.

14.

15.

16.

anekTpoHHbIH // Lludposoit o6pazoBarensHbii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/140499.html (nata oopamenus: 16.02.2025). — Pexum
JOCTYTA: JIsl aBTOPU3UP. MOJIb30BaTENeH

®ponona, M. U. Pacuer ctaTndecku HEONpeAeIUMON paMbl : yaeOHO-TIPAKTHIECKOE
nocobue / . . ®ponora, T. I1. Kopmunuiuaa. — Mocksa : MUCU-MI'CY, Aii [Tu Ap
Menua, ObC ACB, 2024. — 20 c. — ISBN 978-5-7264-3463-6. — TeKcCT : 2JIeKTPOHHBIN
/I Hudporoii obpazoBatenbhblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/140512.html (gara obparienus: 16.02.2025). — Pexum
JOCTYTA: JUIsl aBTOPU3UP. TIOTIB30BaTENCH

I'apunos, B. C. ConpotuBieHue MaTepuaioB B IpuMepax u 3agadax. PacueTHo-
rpadudeckue padotsl. Yacts 1 : yuednoe nocodue / B. C. I'apunos, C. H. I'openos, A. B.
Komoreun. — OpenoOypr : OpeHOyprckuii rocynapctBeHnbiii yausepceutet, ObC ACB,
2016. — 196 c. — ISBN 978-5-7410-1549-0. — Texkcr : anexrponHsiii // LudpoBoit
obpazoBarenbHbiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/69947.html (nara ooparuenus: 16.02.2025). — Pexum
JOCTYMA: JUIsl aBTOPU3UD. TIOTB30BaTENCH

DKcIeprMEeHTAIbHBIE HCCIIEJOBAHUS MEXaHHUECKUX XapaKTEePUCTUK MAaTePHATIOB U
neGopMUpOBaHUS 3JIEMEHTOB KOHCTPYKIIUHN : METOJIUYECKUE YKa3aHUs K BBIITOJTHEHHIO
nabopaTopHbIX paboT A 00y4arOUIMXCs MO HAIIPABJICHUSM MOJATOTOBKH
«CtpoutenbctBoy, 20.03.01 «Texnochepnas 6e3onacHocTby», 01.03.04 «[Ipuknannas
Matematukay / cocrapurenu M. K. AraxanoB. — MockBa : MockoBckuit
roCy/1apCTBeHHBIN CTpouTenbHbIi yHIUBepcuteT, ObC ACB, 2017. — 40 c. — TekcT :
anekTpoHHbIH // [ludposoit o6pazoBarenpHbIl pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/72629.html (nata oopamenwus: 16.02.2025). — Pexum
JOCTYTA: ISl aBTOPU3UP. TIOTIB30BATENCH

Ps6ues, B. A. OcHoBBI MexaHHKH : yueOHOe mocodue / B. A. Psidues, A. A. Bopomaes, /.
B. XBaH. — BopoHex : BOpoHeKCKUI rocy1apCTBEHHBIM TEXHUYECKUM YHUBEPCUTET,
OBbC ACB, 2018. — 296 c. — ISBN 978-5-7731-0722-4. — TekcT : 3IeKTPOHHBIH //
[Mudposoii oOpazoBatenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/93278.html (zata ooparenus: 16.02.2025). — Pexum
J0CTYMA: JUIsl aBTOPU3UP. TOIb30BaTENeH

CepazytrnunoB, M. H. OcHOBHBIE pa3/iesibl CONPOTUBIICHHS MAaTEPHAIIOB : yueOHOe
nocobue / M. H. CepazyraunoB. — Kazansb : Kazanckuii HalimoHaabHbIH
WCCIIEIOBATENLCKUI TEXHONIOTHYEeCKHi yHuBepeuteT, 2019. — 264 ¢. — ISBN 978-5-
7882-2706-1. — Texct : anekrponnsii // Llndpooit obpazosarenbHblil pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/109568.html (nata o6pamenus:
16.02.2025). — Pesxum gocTyma: 11 aBTOPU3HP. MOTb30BATENCH

Epemun, B. JI. Onpenenenne BHyTpEHHUX YCUINH, HAPSKEHUHN U TEPEMEILIEHUH.
ITocTpoeHue >miop BHYTPEHHUX CHIIOBBIX (DAKTOPOB B Oasikax M IUIOCKUX pamax : ydeOHoe
nocobue / B. 1. Epemun, I'. TI. CtpensaukoB. — PoctoB-Ha-/{ony : JloHCcKoO#
rOCyJIapCTBEHHBIN TeXHU4YecKnid yHuBepcutet, 2019. — 125 ¢. — ISBN 978-5-7890-
1646-6. — Texkcr : anexTponHsIii // Lludposoii odpazoBarensHbIi pecypc IPR SMART :
[caitt]. — URL: https://www.iprbookshop.ru/117729.html (nata oopamenus: 16.02.2025).
— PexxuMm poctyna: 1y aBTopu3up. nosnb3oateneit. - DOI:
https://doi.org/10.23682/117729

Ps6ues, B. A. OcHOBBI MexaHUKH : yueOHOe mocobue / B. A. Psb61es, A. A. Bopomnaes, /.
B. XBan. — Mockasa : Aii [ITu Ap Menua, 2021. — 295 ¢. — ISBN 978-5-4497-1051-2. —
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17.

18.

19.

20.

21.

22.

23.

24,

Texcr : anexrponnslii / Ludpooit odpazoBarensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/108306.html (nata oopamenus: 16.02.2025). — Pexum
JOCTYTA: JIsl aBTOPU3UP. MOJIb30BaTENeH

l'apunos, B. C. ComnpoTuBieHME MaTepuaioB B MOpUMeEpax M 3aaadax. PacueTHo-
rpadgudeckue padotel. Yacts 2 : yueOHoe nocodbue / B. C. I'apunos, C. H. I'openos, A. B.
KomotBun. — OpenOypr : OpeHOyprckuii rocynapctBeHHblii yHuBepcuter, ObC ACB,
2016. — 139 c. — ISBN 978-5-7410-1550-6. — Texkct : snextponHslil // Ludposoit
00pa3oBaTeNbHBIHI pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/69948.html (mara oOpamenus: 16.02.2025). — Pexum
JOCTyMA: JUIsl aBTOPU3UP. M0JIb30BATEIEN

bapuenkoBa, H. A. Pacuer reoMeTpuyecKux XapaKTEPUCTHK IJIOCKUX CEUYCHUH : y4eOHO-
Meroandeckoe mocooue / H. A. bapuenkona, A. B. Pesynos, B. M. ®iaBuanoB. — Boponex
: Boponexckuii rocynapcTBeHHbIN TexHudeckui yausepeuret, 9bC ACB, 2023. — 91 c.
— ISBN 978-5-7731-1092-7. — Texkct : anektponnsiid // [ludpoBoii obpazoBaTenbHbIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/131036.html (mata
obpamenus: 16.02.2025). — Pexum nocrtyna: [uis aBTOPU3UP. MOJI30BATEIEH

Pacuér cratnyecku HEONPEIECTMMBIX CUCTEM : METOIMYECKHIE PEKOMEHIAINY / COCTaBUTEIIN
A. B. ManpimeB. — Coun : CounHCKUH rocyiapcTBeHHBIN yHUBEepcHuTeT, 2023. — 52 €. —
Texct : anextponnsiit // Ludposoit o6pazoBarensHbiii pecypc [IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/150392 . html (zara oopamienus: 16.02.2025). — Pexum
JOCTYMA: JJIsl aBTOPU3UP. TIOJIB30BATENCH.

CrnoxxHoe HanpsHKEHHOE COCTOSIHME : METOJIWYECKHE peKoMeHIamuu / coctaButenu A. B.
MaunsimeB. — Coun : COUnHCKHH rocy1apcTBEHHbBIN yHUBepcuTeT, 2023. — 52 ¢. — Tekcr
: anektponHubii // Ludposoit odpazosarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/150396.html (mata oGpamenus: 16.02.2025). — Pexum
JOCTyMA: JUIsl aBTOPU3UP. IOJIb30BATENEH.

Pacuer cratmyecku ONpeneTUMBIX CHCTEM : IMPAKTHKYM ISl CTYJCHTOB OakalaBpHara,
oOyuatomuxcst no HampasieHuto 08.03.01 «CtpoutenbctBo» / cocraButenun M. U.
I'anxynues, A. A. [letpakoB. — MockBa : MOCKOBCKHI TOCYJapCTBEHHBIN CTPOUTENIBHBIN
yausepcuteT, ObC ACB, 2015. — 64 c. — Teker : snextponHbii // Ludposoii
00pa3oBaTeNnbHBIHI pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/30444. html (mara oOpamenus: 16.02.2025). — Pexum
JOCTyMA: JUIsl aBTOPU3UP. TOJIb30BATENEH.

Wpanbrues, J{. A. ConpoTusienue matepuanos : yueOHoe nocodue / JI. A. MBanbiues, O.
I1. by3una. — Jlunenx : Jlunenkuii rocynapcTBEHHbIH TeXHUUECKUN yHUBepcureT, IbC
ACB, 2015. — 90 c. — Texkcr : anexktpoHHbIH // Lndpooit o6pazosarenbHsblii pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/83176.html (mata oOpamienus:
16.02.2025). — PexxuM oCcTyma: Uit aBTOPU3UP. MOJIb30BATEIICH.

JluHaMu4ecKoe 1eHCTBHE Harpy30K : METOAMUYECKUE YKAa3aHUs K PELICHHUIO 3a/1a4 110 Kypcam
«ComnpoTtuBienue MarepuanoB» u «TexHudeckas Mexanukay / cocrasutenu I1. B. bopkos.
— Jluneux : Jlunenkuii rocygapcTBeHHbI TexHuueckuil yausepcutet, ObC ACB, 2012.
— 28 ¢. — Texkcr : anextponHbIH // Lludposoii odbpazosarenpublii pecypc IPR SMART
[caiit]. — URL: https://www.iprbookshop.ru/55078.html (mara o6parmienus: 16.02.2025).
— PexxuM octyna: /i aBTOPU3HP. MOJIb30BATENEH.

MuxaiinoB, M. A. Jlekiuu mo KIacCHYECKON MexaHuke : yueOHoe mocobme / M. A.
MuxaiinoB. — 2-¢ u3a. — MockBa : MOCKOBCKHI MeIaroruuyeckuii rocyaapcTBEHHBIN
yHuBepcuret, 2024. — 92 ¢. — ISBN 978-5-4263-0225-9. — TekcT : 31M€KTpOHHBIH //
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[Mudposoii  obpazoBatenbHbli  pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/145677.html (mara oOpamenus: 16.02.2025). — Pexum
JOCTYyTA: TSl aBTOPU3UP. TIOTH30BATEICH.

25. Mexanwuka. JlabopaTopnsie paboThl : yaueOHoe mocodue / I'. A. MakoBkuH, O. M. bapxaToga,
H. E. demunosa [u ap.]. — Hwxknuii HoBropon : Hukeropoackuili rocynapcTBEeHHBIN
aApXUTEKTYPHO-CTpOUTENbHBIN yHUBEpcuTeT, DBC ACB, 2024. — 101 c. — ISBN 978-5-
528-00588-1. — Texkcr : snexkrponnsid // Lludposoii obpazoBarenbHblii pecypc PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/148928.html (mata oOpamieHwus:
16.02.2025). — Pexxum noctyna: Jyisi aBTOPU3MP. MOJIH30BATEIICH.

26. bouapos, C. B. Mexanuka : yuebnoe nocobue / C. B. bouapos, A. A. bouaposa, A. A.
ParaukoB. — Mocksa, Bosnoraa : Undpa-Unxkenepus, 2024. — 100 c. — ISBN 978-5-
9729-1865-2. — Texkcr : snextponHsid // Iludporoit oOpazoBatenbHbi pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/143530.html (mata oOpamicHwus:
16.02.2025). — Pexxum qocTyma: A aBTOPU3HP. MOJIb30BaTEIEH.

27. IlpoxomnbeB, B. WM. BeruncnurenbHas Mexanuka. CTaTuka CTep>KHEBBIX CTPYKTYD : y4eOHOE
nocobue / B. U. IIpoxonseB. — Mocksa : MUCU-MI'CY, Aii ITu Ap Menua, 9bC ACB,
2024. — 67 c. — ISBN 978-5-7264-3425-4. — Texkcr : anextponHsbiii // Ludposoit
00pa3oBaTeNbHBIHI pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/140467.html (mara ob6pamenns: 16.02.2025). — Pexum
JOCTYyMA: JUIsl aBTOPU3UP. TI0JIH30BATEIICH.

4.2.2. UHTepHeT-pecypchl U IPyrue 3JIeKTPOHHbIe HH(POPMAIHOHHbIE HCTOYHUKH

Crynenram obecniedynBaeTcs AOCTYI K 0a3aM JaHHBIX U OMOIMOTEYHBIM (POHIAM YHHBEPCHUTETA.
CI'Y o0ecrieunBaeT orepaTuBHbIN 00MEH HH(pOpMALKEH ¢ 0TeYeCTBEHHBIMH U 3apYOEKHBIMH BY3aMHU
W OpraHm3alusMH C COOJIOJIeHHEeM TpeOOoBaHMI 3aKoHOAATeNscTBa Poccuiickoit denepammu 00
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH M MEXIYHApOIHBIX J0roBopoB Poccuiickoit deneparun B 00s1acTu
UHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, a TaKXke JOCTyHn oOOydJaroummxcsi K HH(POPMALMOHHBIM
CIPaBOYHBIM 1 TOUCKOBBIM CUCTEMAM.

B uwactHOCTH, 0OecnieunBaeTcsi JOCTYI K CIEAYIONIUM JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAaM U
0OaszaM JaHHBIX:

1. ScienceDirect : momHOTEKCTOBass 0a3za maHHBIX : caliT / m3marensctBo Elsevier. — URL:
https://www.sciencedirect.com/ (mata obopamienus: 16.02.2025). — Pexxum gocTyma: st aBTOPH3.
MOJb30BaTeNen. — TEKCT : JIIEKTPOHHBIM.

2. SpringerNature : monHOTEeKCTOBAst 6a3a qaHHBIX: caiT / Springer Nature Switzerland AG. Part
of Springer Nature. — URL.: https://link.springer.com/ (mata ob6pamienus: 16.02.2025). — Pexum
JOCTYTA: JIsl aBTOPU3. TOIb30BaTeNeil. — TeKCT : 2JeKTPOHHBIN.

3. Diekrponnast 6ubaroreka COUMHCKOTO rOCYIapCTBEHHOTO YHUBEPCUTETA : 0a3a aHHBIX. —
Couwn, 2017 — . — URL: http://lib.sutr.ru/ (nara obparienus: 16.02.2025). — TekcT : 31€KTPOHHBIN.

4.  Koncynprantllnroc : CIIPaBOYHO-IIPAaBOBasi ~ CUCTEMA! caiitr /  Komnanus
«Koncynprantlntoc». — MockBa, 1997 — . — Pexxum gocryna: jgokanbHas cetb CI'Y. — TekcT :
JJIEKTPOHHBIN.

5. Iludposoit obpazoBarenbHblil pecypc IPRsmart : anekrpoHHO-01OIMOTEYHAS CUCTEMA : CalT

/ OO0 Komnanus «Ait [Tu Op Menua». — Capatos, 2010 — . — URL: http://www.iprbookshop.ru/

(mara ooOpamenusi: 16.02.2025). — Pexxum nmoctyma: [uis aBTOpHU3. Mojb3oBaTenei. — TekcT :

3JEKTPOHHBIN.

6. YHuBepcureTcKas OMOIMOTEKa OHJIAMH : AJIEKTPOHHO-OMOImoTedHas cucrema : caiit / OO0
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«HexcMmennay. — MockBa : Hupekr-Menua, 2001 — . — URL:
https://biblioclub.ru/index.php?page=book blocks&view=main ub (mata obparreHus:
16.02.2025). — Pesxum mocTyma: Uit aBTOPH3. MMOJIb30BaTeNeH. — TEKCT : 3JIeKTPOHHBI.

7. CereBas JIEKTPOHHAsI OMOIMOTEKA KITACCUISCKUX YHUBEPCUTETOB «Jlauby : caiit / OO0 DbC
«Jlanp. — Cankr-IletepOypr, 2009 — . — URL: https://e.lanbook.com/ (mata oOparieHwus:
16.02.2025). — Pesxxum gocTyna: Juist aBTOPH3. MOJIb30BaTeNeil. — TEKCT : 3JIeKTPOHHBIM.

8.  OobpazoBarenbHas maTdopma FOpaiit : anekTpoHHO-0MOIMOTeUHas cuctema : cadt / OO0
«OnekTpoHHoe  u3garenbctBo  MOpadt». — —  MockBa, 2020 - . - URL:
https://urait.ru/catalog/organization/DE41FE6D-0B08-4394-B225-3DD636CCCEIF (mata
obpamienus: 16.02.2025). — Pexxum 10cTyma: Juist aBTOPHU3. OJIb30BaTeeil. — TeKCT : 3JIeKTPOHHBI.
9. HammonanpHas »snekTpoHHas Oubnuoreka (HOB) : depepanbHas rocymapcTBeHHas
nH(popManMoHHass cucTemMa : cat / MuHuctepcTBo KyiabTypsl PD. — Mockga, 2004 — . — Pexum
noctyna: https://rusneb.ru (mata ob6pamenus: 16.02.2025). — Pexxum jpoctyna: jokajibHas CETh
CI'Y. — Tekcr : 2JIeKTPOHHBIH.

10. Polpred.com O630p CMU : snexTpoHHO-OMOIMOTEUHas cuctema : caiit / I'. Baunanze, OOO
«TOJIITPEJ] CnpaBounukm». — Mocksa, 1997 — . — URL https://polpred.com/ (naTa obpamienus:
16.02.2025). — PesxuM mocTyma: Uit aBTOPH3. IMOJIb30BaTeNCH. — TEKCT : 3JIeKTPOHHBII.

11. eLIBRARY.RU : nayunas snexkrpoHHas OuGnumoreka : caiiT. — Mocksa, 2000 — . — URL:
https://elibrary.ru/ (mara oOpamenus: 16.02.2025). — Pexum mgoctyma: Uis  aBTOPHUS.
II0JIb30BaTeIel. — TEKCT : AIEeKTPOHHBIN.

12. KubGepJlennnka : HayuHas >JIEKTPOHHAsE OMOIMOTEKA OTKPBITOTO JIOCTYIA : callT. — MOCKBa,
2014 —. — URL: https://cyberleninka.ru// (nata oopamenus: 16.02.2025). — TekcT : 371€KTPOHHBIA.

4.3 ®opMbl U COAEPKAHNE TEKYLIEH U MPOMEKYTOYHOM ATTeCTALMH M0 AUCHHUILINHE

Jyist orieHKH COPMUPOBAHHOCTH KOMITETCHITUH Pa3padaThIBAIOTCS OLIEHOYHBIE CPEICTBA 10
JTMCHUILINHE.

dopma H COAEpKAHME TEKYIIEW W MPOMEKYTOUHOM aTTECTALMU 10 JUCLUIUIMHE
packpbiBaeTcs B (POHJI€ OLICHOYHBIX CPEJICTB, KOTOPBIN SBISETCS OTACIbHBIM IOKYMEHTOM.

OrLieHOYHBIE CPEICTBA MO TUCHUILIINHE CONEePKAT:

- Marepuabl Uil TEKYIIETO KOHTPOJIS OLIEHKH 3HAHUM 10 JUCUUILINHE;

- MaTepUaibl sl IPOMEXYTOUHOTO KOHTPOJIS OLEHKH 3HAHUH 110 JUCLUILIUHE;

— 3aganus aias PI'P;

- KPUTEPUU OLICHUBAHUS;

- ITKaJIBI OI[CHUBAHMS.

BOITPOCHI 1JI51 BAUETA
(2 cemecTp)

Uto Ha3bIBAETCS LEHTPOM MapAJIEIbHBIX CHJT?

Kak onpenenstorcs KoopJIMHATHI LIEHTPA MapaJlJICTbHBIX CUJI?

Kaxk onpenenuTs HeHTp napaulebHbIX CHII, PABHOAECUCTBYIONIAS] KOTOPBIX PAaBHA HYJIIO?

Kakum cBOMCTBOM 00J1a/1aeT IEHTP MapaIeIbHBIX CHIT?

[To xakuM (hopMysiaM BBIYHUCISIOTCS KOOPAMHATHI [IEHTPA MapajieIbHbIX CHUIT?

UYro Ha3bpIBaeTCs LEHTPOM TSHKECTH Tesia?

HO‘ICMy CHUJIbI l'IpI/ITfDKCHI/ISI 3€MJ'[€, Z[CP'ICTBY}OHII/IG Ha TO‘IKy TE€J1a, MOXXHO l'IpI/IHHTB 34

CUCTEMY NapajIeIbHBIX CHII?

8. 3ammmmrte GopMyny I ONpeaeNeHUs MOJI0KEHUS IEHTPa TSKECTH HEOTHOPOIHBIX U
O,ZlHOpOILHbIX TCII, Cl)OpMy.Hy JUUIA onpenenem/m ITOJIOKCHU L ueHTpa TAXKECTU IIJIOCKUX
ceyeHum”?

9. 3anummre dhopmyity s ONpEAeTCHHS MOJ0KEHHUS HEHTPA TSHKECTH MPOCTHIX

FGOMCTpI/I‘ICCKI/IX (I)I/Il"ypi HpﬂMOerJ'IBHI/IKa, TprFOJ'[BHI/IKa, TpaHCHI/II/I " ITOJIOBUHBI

NookowhE
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23.
24,

25.
26.
217.
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30.
31.
32.

33.

34.
35.
36.
37.
38.
39.
40.

41.

42.

Kkpyra?

UTO Ha3BIBAIOT CTATUYECKUM MOMEHTOM ILIOLIaAu?

[IpuBenuTe mpumep Temna, HEHTP TAKECTH KOTOPOrO PaCHOJIOKEH BHE TEIA.

Kaxk ucnonb3yrorcst CBOMCTBA CHMMETPUM TPU OTNPEIEICHUN HEHTPOB TSHKECTH TEN?
B ueM cocTouT CymHOCTh crocoda OTpHUIlaTeIbHBIX BECOB?

['ne pacnoioxkeH 1EHTP TAKECTU JYTU OKPY>KHOCTHU?

Kaxum rpaguueckum nocTpoeHHeM MOKHO HAUTH LEHTP TAKECTH TPEYroJbHUKa?
3anummre GopMyIly, OIPEACISIONIYIO LIEHTP TSHKECTH KPYTrOBOTO CEKTOPA.
Hcnonb3ys hopMyIibl, Opeaesiione HEHTPhI TSHKECTH TPEYroJbHUKA U KPYTOBOTO
CEKTOPa, BBIBEJUTE aHAJIOTHUHYIO (HOPMYITy /Ui KPYTOBOTO CETMEHTA.

[To xakuM (hopMyIiaM BBIYHUCISIOTCS KOOPAMHATHI LICHTPOB TSHXKECTH OJHOPOIHBIX Tell,
TUTOCKUX (DUTYp U TUHUI?

Uro Ha3bpIBaeTCsa CTATUYECKMM MOMEHTOM IUIOUIA/IN TUIOCKON (UTYpbl OTHOCUTEIHHO
OCH, KaK OH BBIUHUCIICTCS U KaKyl0 pa3MEepHOCTh UMEET?

Kaxk onpenenutp nosioxkeHue NEHTpa TSHKECTH JI0MIA AU, €CIIM U3BECTHO MOJIOKEHUE
LIEHTPOB TSKECTH OTJEIBHBIX €€ YacTei?

Kaknmu BcnomoraTenbHbIMA TEOPEMaMU MOJIb3YIOTCS MIPU ONPEIEICHUU TIOJI0KEHUS
LIEHTpA TSHKECTH?

AKCHOMBI CTaTUKH.

2. B xakom ciyyae MOMEHT CHJIbI OTHOCUTEIBHO JAHHON TOYKU PABEH HYJIO?

B kakoM ciyuae npou3BosIbHAs IPOCTPAHCTBEHHAS] CHCTEMA CHII IPUBOJUTCS K
JUHAMHYECKOMY BHHTY. Kak B 3TOM citydae JOKHBI OBITh B3aUMHO PACIIONIOKEHBI
[JIABHBIA BEKTOP U IVIABHBIM MOMEHT CUCTEMBI CHIT?

B kakux ciaydyasix MOMEHT CHUJIbl OTHOCUTENILHO OCU PaBEH HYJIIO?

B yem cocTouTt MeTO T OTPUIIATENFHBIX MacC U METOJI pa30MEHUs HA YaCTH MpU
OIpe/ieJIEHUU KOOPANHAT LIEHTPa TSHKECTH.

Buabl cBs3ell 1 3aMeHa UX peakLUsIMHU.

['maBHBIN BEKTOP U TJIABHBIA MOMEHT CUCTEMBI CHUJI.

Jaiite onpeenenue anredpandyeckoi BeTMUYMHBI MOMEHTA CUJIbl OTHOCUTEIBEHO
HEKOTOPOTO0 LIEHTpA.

Jaiite onpesenenue alnredpanieckoro MOMEHTa CHUJIbl OTHOCUTEILHOTO HEKOTOPOTO
ueHtpa. [losicHuTe Ha pUCyHKE Kak ONPEeNUTh IUIEYO CUIIbl M 3HAK MOMEHTA.

JlaiiTe onpeneneHye raaBHOrO BEKTOpPA U TJIABHOTO MOMEHTA MPOU3BOJIBHOMN
MIPOCTPAHCTBEHHOMN CHCTEMBI CHJI.

JlaiiTe onpeneneHye raaBHOrO BEKTOpPA U TJIABHOTO MOMEHTA MPOU3BOJIBHOM
MIPOCTPAHCTBEHHOMN CHUCTEMBI CUJI U 3alMILIUTE COOTBETCTBYIOLIUE (POPMYJIBI.

Jaiite onpenenenne AMHAMUYECKOTO BUHTA. UTO MpeACTaBIseT co00i reoMeTpruecKoe
MECTO TOUYEK MPOCTPAHCTBA, B KOTOPBIX CUCTEMA CUJT TPUBOJAUTCS K JUHAMUYECKOMY
BHUHTY?

Jaiite onpeseneHne eHTpa NapauieIbHbIX CUII U 3alUIINTE (GOPMYJIIbI ISt
ONPEEIEHUS Er0 MOJIOKEHUSI.

Haiite onpenenenue neHTa Tsxectd. Kakue crocoObl onpesiesieHns KOOpAuHAaT HEHTpa
TsKECTU Bbl 3Haere.

JlokaxkuTe, Kak cucTemMa CXOSIINXCS CUJI TPUBOJUTCS K PAaBHOICUCTBYIOLIEH.

Jaiite BbIBOM (hOPMYIT [Tl BBIYMCIICHUSI PABHOACHCTBYIONIEH CUCTEMBI CXOIALIUXCS CHIL.
Jaiite o0ocHOBaHME BEKTOPHOM (OPMYITbI MOMEHTA CHUJIbI OTHOCUTEIHBHO TOUKH.
Haiite 060cHOBaHME OTpEIeIEHNsI MOMEHTA CHIIBI OTHOCHTEILHO OCH.

JlokaxuTe aHATUTHYECKUE BBIPAXKEHUS MOMEHTOB CHJIbI OTHOCHTEIIBHO KOOPIMHATHBIX
OCEH.

JaiiTe onpenenenne abCOMIOTHO TBEPIOTO TeJla, MATEPUATBLHON TOUKH, CUJIBI, TUHUU
JEUCTBUSI CUJIbI, CHCTEMBI CUJI (TJTIOCKOM, IPOCTPAHCTBEHHOM, CXOSIIEHCs)
ITPOU3BOJIBHOM CHCTEM CHIL.

Jlaiite onpesienieHne MOMEHTA CHIIbI OTHOCUTEIHHO OCH U YKaKUTE CIIOCOOBI €T
HaXO0KJICHUS.
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. JlaiiTe onpeneneHre MOMEHTA CUJIbI OTHOCUTEIBHO OCH U YKAKUTE CIIOCOOBI €ro
Hax0XJAeHUA. B Kakux ciaydasix MOMEHT CHJIbl OTHOCUTEIBLHO OCH PAaBEH HYJIIO?

JlaiiTe onpeneneHue napbl CUJL.

JlaiiTe onpeneneHue CUIbl TPEHUS CKOJIbKCHHUS.

JlaiiTe onpenenenue neHTpa TsokecT. Kakue crnocoObl onpeneneHnss KoopArnHaT [EHTpa
TshKecTH Bbl 3Haere.

JaiiTe onpezesieHue [IEHTpa NapajulebHbIX CHIL.

Jaiite onpeneneHns MOMeHTa napbl cuil. Kak HanpaBiieH BEKTOP-MOMEHT IapBhl.

Jaiite onpeneneHusi paBHOACHCTBYIONIEH U YPaBHOBEIIMBAOIIECH TPOU3BOJIBHOM
CUCTEMBI CHJI.

JlaiiTe onpeneneHrue CUCTEMbI CXOasImuXcs cuil. Kak HallTh paBHOACHCTBYIONIYIO
CHCTEMBI CXOALINXCS CUJI rpauIeCcKUM METOAOM?

Jaiite onpenesieHne CUCTEMBI cxoadmuxcs cui. Kak onpenenuTs paBHOAECHCTBYIONIYIO
CUCTEMBI CXOJSIIUXCS CUJT AHATTUTUYECKU?

JlaiiTe onpeeneHre HEHTpa NapauieNbHbIX CHII U JJOKAKUTE (POPMYJIbI 1S
OIIpe/IeNIEHUS €r0 paJANyC-BEKTOpa U KOOPAHUHAT.

Jlaiite BbIBOJ (hOPMYJT ISl aHAIMTUYECKOTO ONPEAEICHUs TTITaBHOIO BEKTOPa U TJIaBHOI'O
MOMEHTa IIPOU3BOJIBHON IIPOCTPAHCTBEHHON CUCTEMBI CHUIL.

Jlokaxure, KaK U3MEHSETCS TJIaBHBIM MOMEHT IIPY U3MEHEHUH LIEHTPa IPUBEACHHUS.
Jaiite onpeseneHne NepBoro HHBapUaHTa IPOU3BOJIbLHON IIPOCTPAHCTBEHHONW CUCTEMBI
CWJI U JIOKQKUTE, YTO SIBJIAETCS BTOPHIM NHBAPUAHTOM, KaK €r0 aHAIUTUYECKU
BBIUYHCIIUTH U KAKOB €r0 F€OMETPUUECKUN CMBICI?

Jlokasate 001K ciry4yaid pUBeICHHs IPOU3BOJILHONW IPOCTPAHCTBEHHON CUCTEMBI CHUJI K
JUHAMHYECKOMY BHUHTY.

Jloka3aTh 4acTHBIE CIIy4au IPUBEACHUS IIPOU3BOJIBHOM IPOCTPAHCTBEHHON CUCTEMBI CHJI
K PaBHOAEHCTBYIOLIEH U K Hape.

JlokaxuTe, KaK ONpeeIssioTCsl KOOPAUHATHI LIEHTPa TSKECTU OJHOPOIHBIX Tell (00bEMa,
TJIOIA TN, JIMHHH ).

JloKaxuTe. Kak ONpeNeIsIIoTCs KOOPANHATBI EHTPA TSHKECTU OJTHOPOAHBIX TEI
npocreiniel (Gopmsbl (TPEYTOIbHUKA, YT OKPYKHOCTH).

JlokaxuTe, KaKk ONpPEeNeIIIIOTCs KOOPANHATBI EHTPA TSHKECTU OJHOPOAHBIX TEI
npocTteimiel (opmsbl (Iyrd OKPYKHOCTH, CEKTOPA).

JlaTtb onpeieNieHne MOMEHTA CUJIbl OTHOCUTEIILHO LIEHTPA.

Jlatb onpeneneHys rJ1IaBHOTO BEKTOPa U TJIaBHOTO MOMEHTA CUCTEMBI CHII.

Jlokasate TeopeMy O nmapajuielabHOM nepenoce cuibl (Jlemma 1).

Jloka3zaTh T€OpeMY O IPUBEIEHUN CUCTEMBI CHJI K IBYM CHJIaM.

JlokazaTbh TEOpPEMY O CIIOKEHHHM I1ap, PaCIOIO0KEHHBIX B [IEPECEKAIOIIUXCS MIIOCKOCTAX
(JIlemma 2).

Jlokazatb TeopemMy 0 TpEX cuiax.

JlokazaTh TeOpeMy 00 3KBHBAJIEHTHOCTU CUCTEM CHIIL.

Ecnu cuctema cui npuBoAMTCS K paBHOJEHCTBYIOIIEH, B KAKMX TOUKAX MPOCTPaHCTBA
3TO UMEET MECTO?

3anuuunTe BEKTOPHOE BBIPAKEHNE MOMEHTA CHIIBI OTHOCUTENBHO HEKOTOPOIO LIEHTPA.
3anumute U chopMyIHpPYHTE YCIOBUS PABHOBECUS CUCTEMBI CXOSIINUXCS CUIT B
BEKTOPHOM (hopMe, a TaKkKe B MPOEKLHUAX HA OCH JIEKaPTOBOW CHCTEMbI KOOPIUHAT.
N31n0xnTh aHAJIN3 BO3MOXHBIX CIIy4aeB IPUBEJIEHUSI CUCTEMBI CHJI K ITPOCTEHIIEMY
BUTY.

N3n0uTh aHAIUTUYECKUI CTTOCO0 OCTPOEHUS AUHAMBI.

W310HUTh aHATUTHUECKUH crtoco0 mocTpoeHus paBHoaeHcTByomel. [lomyunts
YpaBHEHUE JIUHUY JACUCTBUS PAaBHOAECHCTBYIOIIEH.

N310KUTh TEOMETPUUECKUI CITIOCOO MOCTPOCHUS JMHAMBI.

N310XuTh TEOMETPUUYECKUA CTTOCOO MMOCTPOCHUS PABHOIEHCTBYIOIIEH.

W310KUTh OCHOBHBIE YIPOIAIOIINE TPEATIONI0KEHUS, IPHHUMAEMBbIE ITPH pacuére (hepM.
W3noxuth conepkanue 3akoHOB AMOHTOHa-KysoHa o TpeHuu.
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78. MI3nouTh coliepkaHue METO/Ia BEIpEe3aHus y3710B Iipu pacuéte ¢pepmbl. [IpuBectn
puUMep.

79. 3noxuth coaepxanue Merona [lyancona npu npuBeeHUU CUCTEMBI CUJT K OJTHOMY
LEHTPY.

80. M3moxuTh coepkaHue METOJIa CKBO3HBIX ceueHui npu pacuéte ¢pepmel. [IpuBectn
puMep.

81. M3meHsieTcs Iu MOMEHT CHJIbI OTHOCUTEILHO JAHHON TOYKU IIPU MEPEHOCE CUITBI BJIOJIb
JIMHUU ee AeicTBusA?

82. Kak 10/mKHbI ObITh B3AUMHO PACIIOI0KEHBI TTIABHBII BEKTOP U IIIaBHBI MOMEHT
CHCTEMBI CHJI JIJIs1 TOTO, YTOOBI OHA MPUBOIMIIACH K TUHAMUYECKOMY BUHTY?

83. Kak 10mKkHbI ObITH B3AUMHO PACIOI0KEHBI TTIABHBII BEKTOP U IJIaBHBI MOMEHT
CUCTEMBI CHJI JIJIsI TOTO, YTOOBI OHA MMPUBOINIIACH K PABHOICUCTBYIOMICH?

84. Kak n3meHnsietrcs riiaBHbIil MOMEHT CUCTEMBbI CUJI IPY U3MEHEHUU IIeHTpa MPUBEICHUS?

85. Kak onpenenuTs paBHOACHCTBYIOLIYIO CUCTEMBI CXOSIIUXCS CUIT?

86. Kak onpenenuTs MOJIy/b U HAlpaBJCHHE INIABHOT'O BEKTOPa U TJIABHOTO MOMEHTA.
HanummTe ux COOTBETCTBYIOIINE AaHATUTUYECKHAE BBIPAKEHHS.

87. Kakas cucrema cui1 Ha3pIBaeTCs CXOIAIIENC?

88. Kakas cuctema cui Ha3bIBa€TCs MAPOU CHII, Y€MY paBEH MOMEHT Tapbl CHJI?

89. Kakasi COBOKYITHOCTh CHUJT Ha3bIBACTCSA JUHAMHUYECKUM BUHTOM.

90. Kakwue crarnyeckne HHBapuaHTh Bam n3BecTHBI?

91. KakoB reoMeTpUYEeCKUil CMBICT BTOPOT'O HHBAPHAHTA.

92. KakoBa pa3MepHOCTb KOX(PPHUIIMEHTA TPEHUS KaUCHUSI.

93. KakoBa CBSI3b MEXJ1y MOMEHTOM CHJIBI OTHOCUTEIBHO OCH U MOMEHTOM CHJIBI
OTHOCHUTEJIBLHO JI000M TOYKH, JeKalled Ha 3TOM OCH.

94. KakoBa CBSI3b MEXJ1Y MOMEHTOM CHJIBI OTHOCUTEIBHO OCH U MOMEHTOM CHJIBI
OTHOCHTEJIbHO JIF000M TOUKH, JieKallei Ha 3Toi ocu. [loscHUTE 3Ty CBSI3b HA PUCYHKE.

95. KakoBblI yclioBUSsI IPUBEICHUS TPOCTPAHCTBEHHOM CUJT K mape?

96. KakoBbI ycIIOBHS M YPaBHEHUSI PABHOBECHSI CHCTEMBI CXOSIINXCS M TPOU3BOJILHON
CHCTEM CHJI, PACTIOJIOKEHHBIX B MPOCTPAHCTBE U B IMJIOCKOCTU?

97. Kakue crarnyeckne MHBapuaHThl Bam n3BecTHBI? 3aNUIIUTE COOTBETCTBYIOIINE
(bopMyIBI.

98. KakoB reoMeTpHueCKIil CMBICT BTOPOTO WHBapHaHTa. YTO Takoe MUHUMAIbHBII MOMEHT
U YEMY OH paBeH?

99. Kak 3aBHCHT TJIaBHBIII MOMEHT CHCTEMBI CHJI OT BBIOOPA IIEHTpa MPHUBEICHHsI? 3aIUIINTE
COOTBETCTBYIOILYIO GopMyIy u €€ (HOPMYITUPOBKY.

100. KaxoBbl ycioBus mpuBeeHUS IPOCTPAHCTBEHHONW CUCTEMBI CHII K
paBHOJEHCTBYIOIIECH?

101. Jlemma o Tpex cunax. Teopema o npuBeIEHUN POU3BOIBHON CUCTEMBI CUJI C
ITOMOUIBIO MIEMEHTAPHBIX OMNEPALUI K IBYM CHIIAM.

102. MeTtob! onpeiesieHns HEHTpa TSHKECTH TBEPIOTO Tea.

103. MOMEHT CuJIbl OTHOCUTEIBHO OCH.

104. MOMEHT cujIbl OTHOCUTEIBHO TOUKH, TPOEKIIMHA BEKTOPA MOMEHTA Ha
KOOpJMHATHBIE OCH.

105. Hanummre ananutryeckue BeIpaXXeHUs! ISl TIIaBHOTO BEKTOPA U IVIaBHOTO
MOMEHTA.

106. Hanummre u chopmynupyiite Tpu GopMbl yCIOBUN paBHOBECHUS TPOU3BOIBHON
IJIOCKOM CUCTEMBI CHJI.

107. Hanummre u chopmynupyiite ycioBus paBHOBECHS TPOU3BOJILHOM
MIPOCTPAHCTBEHHOW CHUCTEMBI CHJI B BEKTOPHOM M aHATUTHUYECKON (hopMmax.

108. Hanummre u chopmynupyiiTe ycioBUs paBHOBECHS IPOCTPAHCTBEHHON CHCTEMBbI
MapaJuIeIbHBIX CHIL

109. Hanummre u chopmynupyiiTe BEKTOpPHbIE U aHAIUTUYECKUE YCIOBUS PaBHOBECHS
IIPOU3BOJILHON MTPOCTPAHCTBEHHOM CUCTEMBI CHII.

110. Hanummre u chopmynupyiiTe aHaTUTHUECKHE YCIOBUSI PaBHOBECHUS
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MIPOCTPAHCTBEHHOMN CUCTEMBI MapayljIeIbHbIX CHUIIL.

111. Hanummre u copmynupyiite HeOOX0AUMBIE U IOCTATOYHBIC YCIOBHS
paBHOBECHS IPOU3BOJBHOM IJIOCKOM CUCTEMBI CUJT?

112. Hanwummre u copmynupyiite Tpu hopmMbl ypaBHEHUN paBHOBECHUS
MPOU3BOJIBHOMN MJIOCKON CUCTEMBI CHIL.

113. OOBSACHUTD, KaK B3aMMHO PACIIOJIOKEHBI TTIABHBIM BEKTOP U IIABHBI MOMEHT
IIPOU3BOJILHON IJIOCKOW CHUCTEMBI CHJI.

114. OcHoBHasl TeopeMa CTaTUKHU O IPUBEIEHNUU IIPOU3BOJIBHON CUCTEMBI CUJI K CUJIE U
K [1ape CHJI.

115. OcHoBHasl TeopeMa CTaTUKU O PaBHOBECUU TBEPJIOTO TeJla MO IeHCTBUEM
IIPOU3BOJILHON CHCTEMBI CHJL.

116. [Tapa cun u € MOMEHT.

117. [Tapa cuit. OcCHOBHOE CBOMCTBO TIaphl CHIL.

118. [Tokazatp, 4TO B Ipejeiax adCOMOTHO TBEPIOTO TENIA CUITY MOYKHO IIEPEHOCUTD
BJI0JIb €€ JINHUM JICHCTBUSA B JIIOOYIO TOUKY.

119. [Touemy 715t IIIOCKOM CUCTEMBI CHJI HET HEOOXOJMMOCTH MTPUIABaTh BEKTOPHBIN
CMBICII MOMEHTY CHJIbI?

120. [TosnyunTh KOOpAMHATHI LIEHTPA MAPAIIEIbHBIX CUIL.

121. [TonyunTs ypaBHEHUE [IEHTPAIbHON BUHTOBOM OCH.

122. [omyunTtsb hopMyIBI AJIs1 BBIYUCICHUSI KOOPAWHAT [IEHTPA TSHKECTH OJHOPOIHOTO
Tena (TUTAaCTUHBI, CTEPIKHSA).

123. [ToueMy J1s1 IJIOCKOM CUCTEMBI CUJI HET HEOOXOMMOCTH IPUaBaTh BEKTOPHbII
CMBICIT MOMEHTY CHJIbI?

124, [TosicHuTe Ha pUCYHKE B3aMMHOE PACIOJI0KEHHE TIIABHOTO BEKTOPA U TIIABHOTO
MOMEHTA [TPOU3BOJIbHOM IIIOCKOM CUCTEMBI CHIL.

125. PaBHOBecHe TBEpIOTO TEJIAa € YUYETOM CUJI CyXOoro TpeHus. Konyc Tpenus.

126. Paznuunble ciyyaun NpUBeIEHUS CUCTEM CHIL

127. Paccka3zaTth 0 MeTo1aX, IPUMEHSIEMBIX TIPU ONPEICIICHIH MOJIOKEHHS [IEHTPa
TSKECTH OJJHOPOAHOTO TeJa (CUMMETPHS], METOJ] pa30MEeHNH, METO/] OTpULIATEIbHbBIX
Mmacc).

128. Paccka3aTh 0 cTaTUUECKUX MHBApUAHTAX CUCTEMBbI CHIIL.

129. Pacckazarb 0 TpeHUM KayeHUSI.

130. CdhopmynupoBaTh OCHOBHBIE AaKCHOMBI CTaTHUKU.

131. CdopmynupyiiTe akcCHOMBI CTATHKU.

132. Cdhopmynupyiite TeopeMy 0 TpeX YPaBHOBEIIEHHBIX CHIIAX.

133. CdhopmynupyiiTe ¥ 3aMUANIATE BEKTOPHOE BHIPAKCHHE MOMEHTA CHIIBI
OTHOCHTEJIBHO HEKOTOPOT'0 LIEHTpA.

134. ChopmynupyiiTe 1 3aUIINTE COOTBETCTBYIOMIME (POPMYIIBI AJIsl ONIpEeAeIeHuUs
PaBHOAEHCTBYIOLIEH BYX MapajielbHbIX U aHTUIIAPAJIICIIHBIX CUJT U TOUKH €€
TIPUIIOKECHUSI.

135. Chopmynupyiite TeopeMbl 00 IKBUBAIEHTHOCTH U CIIOKEHHUH AP, WLTIOCTPUPYS
3TH TEOPEMBI COOTBETCTBYIOIIMMHU PUCYHKAMHU.

136. Cdhopmynupyiite 1leMMy 0 mapajieIbHOM MepeHoce CHiibl. YTo Takoe
MIPUCOETUHEHHAs T1apa, YeMy paBeH e€ MOMEHT?

137. CdhopmynupyiiTe OCHOBHYIO TEOPEMY CTAaTUKH O NMPUBEICHUH TPOU3BOJILHON
CHCTEMBI CHJI K TIPOCTEHIIEMY BUTY.

138. Cohopmynupyiite 1 JOKa)KUTE TEOPEMY O 3aBUCUMOCTH MEX/Ty MOMEHTOM CHJIBI
OTHOCHUTEIBLHO OCH U MOMEHTOM CHJIBI OTHOCUTEIILHO JIFOOOH TOUKH, JIE)KAIlEH Ha DTON
ocHu.

139. CdhopmynupyiiTe 1 TOKaKUTE YCIOBUS PABHOBECHS CUCTEMBI CXOISIIIIUXCS CHIT.

140. Cdhopmynupyiite onpeneseHue MOMEHTa TpeHUs kKadeHus. [losicHuTe Ha pUCYHKe,
YTO IpeacTaBisieT co00il ko3 duirienTa TpeHns KaueHUsl 1 KakoBa ero pa3MepHOCTh?

141. Chopmynupyiite 1 JOKa)KUTE TEOPEMY O TPEX YPAaBHOBELICHHBIX CHJIaX.

142. Chopmynupyiite n JOKaKUTE MPABUIIO CIOXKEHUS IBYX MapalIesIbHbIX CHIL.
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143. ChopMynupyiiTe 1 TOKKUTE MPABUIIO CIIOKCHUS ABYX aHTHUIIAPAIUICIBHBIX CHJI.

144, JlaiiTe onpezeneHue napbl CUJI 1 000CHOBAHUE ONPECTICHUSI MOMEHTA Maphl.
BekTop-MOMEHT maphl U €ro HanpaBJliEHUE.

145. Chopmynupyiite U JOKKUTE TEOPEMY O TIEPEMEIIEHUH Maphl CUJI B TNIOCKOCTH
€€ IelCTBUSL.

146. ChopmynupyiiTe U JOKKUTE TEOPEMY O TIEPEMEIEHUH MMaPhI CHJT B INIOCKOCTh
napauIeNIbHYIO MIIOCKOCTH €€ IeUCTBHUS.

147. Cdhopmynupyiite 1 JOKaKUTE TEOpeMy 00 W3MEHEHHH TIeYa U CHJI Taphl.

148. ChopMynupyiiTe 1 TOKOKUTE TEOPEMY O CIIOKCHUH Tap KaK YyroaHO
PAacIIoNIOKEHHBIX B TPOCTPAHCTBE.

149. ChopmynupyiiTe 1 TOKOKHUTE JIEMMY O MapaIeIbHOM IIEPEHOCE CUJIBI.

150. ChopmynupyiiTe U JOKKUTE TEOPEMY O IPUBEIACHUN TPOU3BOIHHON
MIPOCTPAHCTBEHHOM CHUCTEMBI CUJI K TJIABHOMY BEKTOPY U IJIaBHOMY MOMEHTY.

151. Cdhopmynupyiite 1 [oKakuTe TeopeMy BapuHboHa /17151 TPOU3BOIBHOM
MIPOCTPAHCTBEHHON CHCTEMBI CHJI.

152. Cdhopmynupyiite 1 JOKaKUTE YCIOBHUS PABHOBECHSI IPOU3BOJIbHOM
MIPOCTPAHCTBEHHOMN CHCTEMBI CHJI.

153. Chopmynupyiite U JOKKUTE YCIOBUS PABHOBECHSI IPOU3BOJIEHOM TIIOCKOM
CUCTEMBI CHIL.

154. ChopmynupyiiTe U TOKaXKUTE YCIOBHS PABHOBECHUSI CUCTEMBI MapalICIbHBIX CHIT
B IIPOCTPAHCTBE.

155. Chopmynupyiite u JOKaKUTE BTOPYIO (POPMY yCIIOBUI paBHOBECUS
MIPOU3BOJILHOMN MIOCKON CHCTEMBI CUJI (TeOpeMa O TPEX MOMEHTAX).

156. Chopmynupyiite u JOKaKUTE TPETHIO (POPMY YCIOBHI paBHOBECHS
MIPOU3BOJILHOMN MIOCKON CHCTEMBI CHJI.

157. ChopmynupyiiTe JieMMy O apajIeIbHOM IEPEHOCE CHIIBI.

158. Chopmynupyiite HeoOX0IMMBIE U JOCTATOYHBIC YCIOBHS PAaBHOBECHS
MIPOU3BOJILHON TUIOCKOW CHCTEMBI CHII?

159. Chopmynupyiite onpeseneHre MOMEHTa TPEHUS KaueHUsI.

160. CdhopmynupyiiTe OCHOBHYIO TEOpEMY CTATUKHU (O MIPUBEICHUN TTPOU3BOIBHON
MIPOCTPAHCTBEHHOMN CHCTEMBI CUJI K 33JJaHHOMY LIEHTPY).

161. Chopmynupyiite MopsaI0K peLIeHus 3a1a4 CTATUKH.

162. Cdhopmynupyiite TeopeMy 0 TpeX YPaBHOBEIIEHHBIX CHIIAX.

163. Cdhopmynupyiite TeOpeMbl 00 IKBUBAIEHTHOCTH U CIIOKEHUH T1ap.

164. Tpenue ckonpxenus. CTaTHdeckuii 1 TMHAMUYECKUH KOAPPUIUEHTHI TPEHUS
CKOJIbXKEHUS. YTOJ TPEHHUS.

165. Tpenue kauenus. MomeHT TpeHus kaueHus. KoapuuueHT TpeHns kaueHus u
€ro pa3MepHOCTb.

166. Teopema o cBsi3u MeX Ay IIIaBHBIMM MOMEHTaMH OTHOCHTEIBHO Pa3HBIX TOUEK.

167. Teopema 0 CBsI3U MEXITy MOMEHTAMH CHJIBI OTHOCHUTEIIEHO TOYKH H OCH.

168. Teopema 06 SKBUBAJICHTHBIX CUCTEMAX CHJI.

169. Teopema [lyaHcoHa o mpuBeACHUH TPOU3BOJIHLHOW CUCTEMBI CHII C TIOMOIIIBIO
AJIEMEHTAPHBIX ONepalnuii K CHiie U K rape CHJl.

170. VYpaBHEHHUsI paBHOBECHS TBEPIOIO Teja MO ACHCTBUEM INIOCKON CUCTEMBI CHIL.

171. VYpaBHEHUs paBHOBECHS TBEPIOT0 Tela MO IeHCTBUEM IPOU3BOJIHLHON CUCTEMBI
CHIL

172. YpaBHEHUs paBHOBECHS TBEPJIOTO TeJa MO/ IEHCTBUEM CHCTEMBI MapalIeIbHbIX
CHIL

173. VY CTaHOBUTD yCIOBUS )KECTKOCTU M CTATHUECKON OIMPEIEIMMOCTH (epMBI.

174. VYcTaHOBUTH HEOOXOIUMBIEC U IOCTATOYHBIE YCIIOBHUS PAaBHOBECHS CUCTEMBI CHII.

175. VY cTaHOBUTH OCHOBHBIE CBOMCTBA Mapbl CHUIL.

176. Y CTaHOBUTH CBSI3b MEXTy TJITABHBIMH MOMEHTAMHU CHCTEMBI CHJI, BEIYUCIIEHHBIMU
OTHOCHUTEJIBHO JIBYX LIEHTPOB.

177. LlenTp cucTeMbl mapauieIbHbIX CHII.
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178. LleHTp TSKECTH TBEPAOTO TeIa M BBIBO (DOPMYJI JUIsl €TO ONPECIICHHS.

179. Uem oTnmyaeTcs riaBHbIA BEKTOP OT PaBHOJAEHCTBYIOLIEH IIPOU3BOIBLHOU
CHCTEMBI CHIL.

180. YeMy paBHA U KaK HalpaBlieHa CUJIa TPEHUS CKoJbkeHus. KakoBa pazMepHOCTh
KOX(QPUIMEHTA TPEHUST CKOIBKCHUSI.

181. UYrto Ha3bIBAaCTCS MOMEHTOM CHJIBI, KaK OMPEIEeTCS MOMEHT CHJIIBI
OTHOCUTEJIBHO TOUKHU?

182. UYro Ha3bpIBaeTCs MPOEKLUMEN CUIIBI HA OCh, HA MIJIOCKOCTh?

183. Yto Ha3bIBaIOT CBA3bI0? B ueM 3akirodaeTcst IpUHLUI OCBOOOXKAECHUS OT CBsI3€i?
[lepeunciante OCHOBHBIE TUIIBI CBSI3€H, MOKAKUTE UX PEAKIIHH.

184. Yto npezacrapisieT coOO0i TeOMETPUYECKOe MECTO TOUEK IPOCTPAHCTBA, B
KOTOPBIX CUCTEMA CUJI MPUBOJUTCS K AMHAMUYECKOMY BHHTY?

185. Yto Takoe napa cuia? MoKHO 1M 3aMEHHUTh NIapy CUJI paBHoAencTBYrouei? Jlaiite
oTpeJiesIeHUe aaredpandecKoro U BEKTOPHOIO MOMEHTA Maphl CHIL

186. DneMeHTapHbIC ONepaluy Hajl CHCTEMaMH CHIL.

187. Bexropusblii crioco0 3amanus apmxeHus. OnpeeacHue CKOPOCTU U YCKOPEHHUS.

188. KoopannaThblil crioco0 3aganus aprkeHus. OnpeaeneHue CKOpoCTH U yCKOPEHUS.

189. HuddepenurpoBanie BEKTOpa MOCTOSHHOTO MOYJISL.

190. EcrecTBeHHbIH criocob 3ananus ABrkeHus. OnpeaeneHue CKOpoCTH U YCKOPEHUS.

191. [Tonsipubie koopauHatel. OnpeiesIeHue CKOPOCTU U YCKOPEHHS.

192. IIpocreiinue ABMKEHMs TBEPOTro Tesa. Teopema o0 MPOeKLUsAX CKOPOCTEH.

193. [TocTynaTensHOE ABMKEHUE TBEPIOTO TENA. Y PABHEHUS JIBHIKCHHUS.

194. BpamarensHoe ABUKEHHE TBEPAOro Teja. YTI0Bas CKOPOCTh U YIIIOBOE
YCKOpEHHE.

195. JlunelHas CKOPOCTh U YCKOPEHHUE TOUEK BpalaroIlerocsi TBep10oro Tena.

196. VYTI0Bast CKOPOCTH M YTIIOBOE YCKOPEHHE KaK BEKTOPBI. BekTopHBIE POpMYITBI 115t
JIMHEWHOM CKOPOCTU U YCKOPEHHMUSI.

197. [TnockonapasuienbHOE TBUKEHNE TBEPAOTO Tea. Y paBHEHHS TUIOCKOTO JBHKEHHUS.
PaznoxeHue mIockoro ABMKEHHsI Ha MOCTYNATeIbHOE U BpallaTeabHoe.

198. Teopema 0 CKOPOCTSIX TOYEK MIIOCKOH (PUTYPBHI.

199. MrHOBEHHBIH [IEHTP CKOPOCTEH M €ro CBOMCTRA.

200. CnocoOs! Haxoxaenus MIIC.

201. CriocoObl BHIYMCIIEHUS YTTIOBOM CKOPOCTH MIIOCKOM (DUTYpBI.

202. Teopema 00 yCKOPEHHUSAX TOYCK TUIOCKOH (PHUTYPBI.

203. MrHOBEHHBII LIEHTP YCKOPEHHUH.

204. Cnoco0Obl HaxoxaeHus MILY.

205. Cdepuueckoe ABUKEHHE TBEPJOTO Tena. YTibl Diliepa.

206. VYToBasi CKOPOCTh U yIII0BOE YCKOPEHHE KaK BEKTOPHI MPU CPHEPUICCKOM
nBkeHuH. OnpeaeneHue JIMHEHHONH CKOPOCTH U YCKOPEHHSL.

207. HuddepeHunpoBanre BEKTOpa, 3aJaHHOTO B MOABM)KHON CUCTEME KOOPUHAT.
®opmyna bypa.

208. CnoxHOe TBUKEHNE TOUYKH. TeOpeMBbI CII0KEHUSI CKOPOCTEH U YCKOPEHUIA.

2009. Yckopenne Kopuonuca.

210. AKCHUOMBI TUHAMUKH.

211. Huddepennunanbable ypaBHEHUS ABHKEHUS MaTEpUAIbHOW TOUKH.

212. 1-s1 3amaua guHAMUKH (TIpUMED).

213. 2-s1 3a/1a4a TUHAMUKY (TIpUMED).

214, Juuamuueckas Teopema Kopuonuca.

215. VYcioBust  paBHOBECHsI W PaBHOMEPHOTO  MPSMOJIMHEHHOrO  JBIKEHHS B
HEWHEPLHUAIbHON CUCTEME OTCUETA.

216. ITpumepsr neiictBuss mepeHocHo u  KopuonmcoBod cuia WHEpUUH BOIM3H
ITOBEPXHOCTU 3EMIIH.

217. MarepuanbHasi cucTema, LEHTp Macc, CHIIbl BHEUIHHE U BHyTpeHHHe. CBoiicTBa

BHYTPEHHUX CHIL
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218. Juddepennnanbapie ypaBHEHHS IBHKCHUS MAaTEPHAIBHONW CHCTEMBI.

219. KonnyecTBo ABMKEHUS TOYKM U MaTepUaIbHOM cucTeMbl. Teopema 00 M3MEHEHUU
KOJINYECTBA IBUKCHUS. 3aKOHBI COXPAHEHUs KOJIMYECTBA IBUIKECHUS.

220. ITonsTHIE O MOMEHTaX MHEPLIMU TBEPAOIO TEIA.

221. MomeHThl HMHEepUMH Ten MpocTeimer (GopMbl (KOJIbIO, OJHOPOAHBIA IHUCK,
CTEPXKEHb, IIJIACTHHA).

222. MoOMEHTBI HHEPLUHU LWINHAPA OTHOCUTENIBHO OCH, NEPIEHANKYIIPHON LMUIHHADPY,
Y OCH CUMMETPHH.

223. MoMeHT nHepuuu TBEPJOro Tejla OTHOCUTEIbHO OCH, IPOXOAALIEH Yepe3 JaHHYIO
TOYKY.

224, Onnuncoua UHEpLUH, TJIaBHbIE OCH UHEPLIUH, TJIaBHbIE LIEHTPAJIbHbIE OCH MHEPLIH.

225. CBoiicTBa IriaBHBIX OCEU MHEPIUU.

226. Teopema Illteitaepa.

2217. Kunernueckuii MOMEHT TBEPAOIO TeJa, BPALIAIOIIETOCSA BOKPYT HEIIOABUKHOMN OCH.

228. MOMEHT KOJMYeCTBAa JBM)KEHHS TOYKM M KHUHETUYECKUH MOMEHT CHCTEMBI
OTHOCHUTEJIEHO HEMOBIKHOTO LIEHTPA U OCH.

229. Teopema 006 n3MEeHEHUN MOMEHTA KOJIMYECTBA ABUKEHUS U KHHETHYECKOT0 MOMEHTA
CUCTEMBI. 3aKOHbI COXPaHEHHUS.

230. KuneTnueckuii MOMEHT CHCTEMBI B CJIO’KHOM JBHIKEHHUH.

231. Teopema 00 HM3MEHEHHWM KHHETHYECKOTO MOMEHTa CHUCTEMBI B OTHOCHUTEIHHOM

ABMXKCHHH OKOJIO ICHTpPAa Macc.
OMJIETHI AJI IPOBCACHHM A DK3aMCHaA,

BOITIPOCHI 1JI51 BAUYETA

(3 cemectp)

1. OcHOBHBIE TOIYIIEHUS ¥ TUIIOTE3bI CONIPOTUBIIEHUSI MaTEPUAJIOB.

2. Bueniaue u BHyTpeHHUE CUJIbI. MeToa ceueHui (IPaKkTUKyM).

3. IloHATHS O HAIPSDKEHUSIX, IEPEMEIIEHUAX U AedopMarusx.

4. IlpuHUMIIBI CONPOTHUBIIEHHS MAaTEpUaANOB (HAYAJIbHBIX PAa3MEPOB, HE3aBHUCHUMOCTH
nevicteus cuil, Cen-Benana).

5. Pactshxenune u cxarue. Hanpspkenust, aegopmanuy v nepeMenieHust pyu pacTsHKeHUU |
C)KATHH.

6. MexaHnyeckue XapakTepuCTUKA MaTEpUajIoB.

7. UcnplTaHus Ha pacTsbkeHHe. JluarpaMMa pacTsKeHUST MaJIOyTJIEpOIUCTON CTalH.

8. DKCIIepUMEHTAIIbHOE ONpE/IeNIEHNE Tpe/iesia TEKYUECTH U Mpeesia MPOYHOCTH.

9. DKkcnepuMeHTalIbHOE ONpeIeIeHHe MOy yIpYrocTH U koddduuunenta [lyaccona.

10. Ucnbrrtanue Ha cxxarue. [loBeieHne miIacTUYHBIX U XPYNKUX MaT€pUAIOB IPU CKATHH.

11. BnusiHME MOBTOPHBIX HArpy>KEHUH, TEMIIEPATYPBI U CKOPOCTH HATPYKEHUS HA
MEXaHMYECKNE XapaKTEPUCTUKN MaTEpPHAIIOB.

12. Cratuuecku HEONpEeIeIMMbIe CUCTEMBI, padOTalOIMe Ha PACTSHKEHHUE U CKaTHe.
Metoauka ux pacuera.

13. CraTruecku HeoNpeAeTuMbIe CUCTEMBI, Pa0OTAIOIIKE HA PACTSHKEHHE U CHKAaTHE 3a
npenenamu ynpyroctd. OcTaTouHble HanpspKeHus, 1eopMalny U nepeMerieHus. 3aKkoH yrnpyroi
pasrpys3KH.

14. IIpenenbHOE COCTOSIHUE CUCTEM, Pa0OTAIOIIMX HA PACTSHKEHUE U CHKATHE.

15. HanpsikeHHOE COCTOSTHUE MPU PACTSKEHUH U CKATUM (HAIPSKEHUS HA KOCHIX
TJIOINAJIKAX ).

16. Teopema Knaitnepona o pabote cuii, NpUIOKEHHBIX K JMHEHHO-YIIPYTOl CUCTEME.

17. [loTtenumanpHas SHEprHs AeopMalii MPU PACTSHKEHUH U COKATHH.

18. T'eomeTpuueckue XapaKTEPUCTUKHU TOMEPEYHBIX CEUYCHHM (CTaTUYECKUE MOMEHTHI,
MOMEHTHI UTHEPLIUU U COIIPOTUBIICHMUS).

19. MoOMEeHTHI UHEPIIUU U CONMPOTHUBIIEHUS MpocTeHmux Guryp (IpSMOYrojbHUK, KPYr U
KOJIBIIO).
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20. [IpeoOpa3zoBaHre MOMEHTOB UHEPITUH TIPH MapaUICIIbBHOM MTEPEHOCE OCEH.

21. 'maBHBIE OCH U TJIaBHBIE MOMEHTHI HHEPIUU.

22. Yucteiii casur, 3akoH ['yka npy 4MCTOM CIIBUTE.

23. KpydeHue cTepKHel KpyIrJioro NonepeyHoro CEYeHusl.

24. KpydeHnue cTep>XKHEN MPSIMOYTOJIbHOTO MOMEPEYHOT0 CEUCHMUSI.

25. MemOpannas ananorus. KpyueHue TOHKOCTEHHBIX CTEP)KHEH OTKPBITOTO U 3aMKHYTOT'O
npoduei.

26. CtaT4ecKH HEONPEAEIMMBbIE 3a/1a4l Ha KpyueHue (MIPaKTUKYM).

27. IloTennumanbHas sHEprus aedopMaluy Ipu KpyIeHHH.

28. U3ru6. Juddepennpanbabie 3aBUCUMOCTH TIPU H3THOeE.

29. Yucteiii u3rub crepkusa. HanpspkeHus npu 4uctoM u3ruoe.

30. Hanpsoxenus npu nonepednom uzrude. @opmyna Kypasckoro.

31. Kocoit n3ru6. CunoBasi 1 HeUTpaabHas TUHUH.

32. BHeLleHTpeHHOE pacTsbkeHue U cxxarue. OrpeenaeHue N0J0KeHUs HEUTpaJIbHOM JTMHUU
C MIOMOILIBIO PAJANYCOB UHEPIIUN CEUCHUSI.

33. IloTeHnuanpHas YHEPrus Npu U3ruoe.

34. TeopeMbl 0 B3aUMHOCTH PabOT ¥ TIEPEMEIIICHHA.

35. Tlepememienus npu u3rude. Meron Mopa.

36. Briuncnenue unterpana Mopa no cnoco0y Bepemaruna.

37. llepememenus npu u3rude. Teopema KactubsiHo.

38. Ilepememenus npu uzrude. Juddepenunansuoe ypaBHeHUE H30THYTON OCH CTEPIKHSI.

BOITPOCHI AJ1s1 DK3AMEHA
(4 cemecTp)

. AHanu3 CTPYKTYpHI IUIOCKUX CTEPIKHEBBIX CUCTEM.

. Meton cui. OcHOBHas cuctema. Y paBHEHMsI METO/A CHUIL.

. PacueT craTruecku HeonpeaeIMMbIX OaJIoK.

. YUeT CHMMETpHUH U KOCOM CHMMETPHUH NP pacyeTe paM U OaJIoK.

. IIpenenbubiii MOMeHT. 1Inactuueckuii mapHup. Pacder mo Meroay npeaeibHbIX Harpy3oK.
. Hanpsbxenus. IloHATHE HANPSYKEHHOTO COCTOSIHUSA B TOUKE.

. Tenzop HanpspxkeHuit. OnpeeneHne HapsKEHUH 10 MPOU3BOJIBHOM MJIOLIAIKE B Cly4ae,
KOTI'Zla 33J1aH TEH30p HAINPsKCHUMH.

8. I'maBHBIE TUIOLIA/IKY U TJIaBHbIE HanpskeHus. HaxokeHue riaBHbIX HalpsDKEHUH B 001eM
ciIyyae.

9. HBapraHThI HANPSKEHHOTO COCTOSHUSL.

10. Knaccuduxanus HanpspkeHHBIX COCTOSTHUM.

11. OTbIcKkaHue TTIaBHBIX HANPSKEHUI B ciiyyae, Korja U3BECTHO MOJI0KEHNE OJTHOW U3 INIaBHBIX
IJIOLIA/I0K.

12. Onpenenenue HanpsHKEHUH MO TUIOMIAIKAM, TapauIeIbHbIM HAIIPABJIECHUIO OJIHOTO U3
IJIaBHBIX HanpsbkeHnid. Kpyrosas nuarpamma Mopa.

13. Tensop nedpopmannu. CBsi3b MEXy KOMIIOHEHTAMH T€H30pa JeopMalluu U BEKTOpa
MEPEMEIICHUN.

14. O60061eHHBII 3aKkoH ['yKa.

15. IloHsATHE O MPENETBLHOM HANPSHKEHHOM COCTOSIHUM. DKBUBAJICHTHOE HAINPSKECHHUE.

16. Teopust HanOGONBIINX KacaTEJIbHBIX HANPSHKEHUH.

17. Teopust sHeprun HOPMOU3MEHEHHUS.

18. Teopusa Mopa.

19. U3rub c kpydyenuem. PacueTHsie GOpMYIIbI 110 pa3IMYHBIM TEOPUSIM.

20. Pacuer ocecuMMeTpHYHBIX 000JI0UYEK 110 O€3MOMEHTHOM Teopuu. YpaBHeHue Jlamaca.
21. Pacyer NMIMHAPHUYECKUX U CPEPUUECKUX COCYI0B, HAXOISAIIUXCS MO IeHCTBUEM
BHYTPEHHETO JaBJICHUS.

22. Pacyer ToJCTOCTEHHBIX HMIMHAPOB. Ob1Iee pemeHne 3agauu Jlame.

NN DN R W=
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23. 3arpyxeHue NWINHAPAa BHYTPEHHUM JIaBJIICHUEM.

24. 3arpyKeHH€ HWIMH]PA BHELIITHUM J1aBJICHUEM.

25. IlonsTHe YCTOWYNBOCTH AeOPMHUPYEMOIT CUCTEMBI.

26. YCTONYMBOCTD CKAThIX CTEPKHEN. 3aaaua Jiepa.

27. BausHue yCIIOBUI 3aKpEIJICHNS HA BETMYMHY KPUTUYECKOU CHIIBI.
28. Ilpenenbl mpuMeHUMOCTH (HOpMYITBI Diiepa.

29. Pacuet 1o k03 PULIHEHTY CHUKEHHS TOIYCKaeMOT0 HapsKEHUSI.
30. OnpesenieHne KPUTUUECKOU CUJITbI SHEPTETUUECKUM CIIOCOOOM.

31. I[Ipupona u xapakTep yCTaIOCTHOTO pa3pylICHHUS.

32. Ilukibl ©3MEHEHUS HalpsKEHUI.

33. Ilpenen BEIHOCIMBOCTH U €0 SKCIIEPUMEHTAIBHOE OIPeIeICHHUE.

34. BnusiHMe KOHLEHTPATOPOB HANPSKEHUI HA yCTAJIOCTHYIO IIPOYHOCTD.
35. Bnusinue 06paboTKH MOBEPXHOCTU HAa YCTAIIOCTHYIO TPOYHOCTb.

36. Bnusaue macmtabHOro (hakTopa Ha yCTAIOCTHYIO POYHOCTD.

37. KoaddumumenT 3amaca ycTaoCTHON MPOYHOCTH.

38. KoaddunmenT 3amaca ycTaqocTHOW IPOYHOCTH MPH IJIOCKOM HANPSIKEHHOM COCTOSHUH.
39. IlonsTue 0 MexaHuKe pa3pylieHus. TeopeTuueckas U TEXHHYECKasi IpOYHOCTh. MoJienb Tena
C TPELIUHOM.

40. Kpurepuii 'puddurca.

41. Pacuer ABMKYIIUXCSA JETAICH.

42. Y napHoe Harpy>keHue yrnpyrou CUCTEMbI C OJHOU CTENEHbIO CBOO/IBI.
43. PacTsaruBaromuii (CkUMaroIui) yaap.

44. Nzrubaromuit yaap.

45. Kpyrsimuit ynap.

Kpurepun ouneHuBaHusi pe3yJbTaTOB OCBOCHHS AUCHMIUIMHBI IIPH IPOBEJICHUH
NPOMEKYTOYHOM aTTeCTALMM:

Hopmbl oLieHKHM 3HaHUil mpeanosaraloT ydyéT MHIUBUAYAIbHBIX OCOOEHHOCTEH
oOyyaromuxcs, TudQGepeHIMPOBAHHBINA MOIX0A K 00yUSHHIO, POBEPKE 3HAHUHN, YMEHHUN, YPOBHSA
(dbopMHpPOBaHUS KOMIIETEHIIUH.

B ycTHBIX ¥ MMCbMEHHBIX OTBETaX 00y4YaONIMXCS PU BHIITOJHEHUH IPAKTUYECKUX 33 JaHUI
U PacyeTOB YYMTHIBAIOTCS: IIyOMHA 3HaHUi, BlaJieHUE HEOOXOTUMBIMH yYMEHHSIMH (B oObeme
MIPOrpaMMbl), JJOTUYHOCTh M3JIOKEHUS MaTepuiia, BKJIo4yash 0OOOIIEHUs, BBIBOJBI, COOJIOJCHHE
HOPM JIMTEPATypHOU peuH, BJIaJIcHUE HABbIKAMH 1 IIPUEMAaMU BBITIOJTHEHUS IPAKTUYECKUX 3aJaHU,
MOATBEPK/ICHUE CAENAHHBIX IIPU PEIICHUH NMPAKTUYECKUX 3a/1aHUN BHIBOJIOB COOTBETCTBYIOIIUMU
HOPMAaTUBHBIMHM JTOKyMEHTaMH, MPAaBUIBHOCTh pacueTa MOoKas3aTesled, IMOJIHOTa U MPaBUIbHOCTh
PACKpPBITHIX IPOLEAYP U ACHCTBUN B MPENTI0KEHHOM MTPAKTUYECKOM 3aJaHUH.

*IlIkasa oueHMBAHMSA OTBETOB 00y4Yalollerocss NPH NMPOBeIeHHH NPOMEKYTOYHOI
aTTecTalMy Mo ANCIHMIINHE (IK3aMeH):

OrneHKa «OTJHYHO» BBICTABIIAETCS 00yYarolEeMycs, €ClIM OH INIyOOKO M NMPOYHO YCBOMWII
MIPOrpaMMHBIM MaTepuaj, UCUEPIBIBAOILE, MTOCIEI0BATENbHO, YETKO U JOTMUECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaTb TEOPUIO C MPAKTUKOM, CBOOOIHO CIIpaBIsSeTCS C 3aJadyami,
BOIIpOCAMH W JPYTMMH BHJaMU TPUMEHEHUS 3HAHUW, HE 3aTpyJHSETCS C OTBETOM IpHU
BUJIOM3MEHEHUH  3aJlaHui, MpaBUIBHO OOOCHOBBIBAET INPUHATOE  pELICHHEe, BIaJeeT
Pa3HOCTOPOHHUMU HAaBBIKAMU M TPUEMAMHU BBIIMOJIHEHUS IPAKTUYECKUX 3a/1a4, IPAaBUIILHO U TOYHO
MIOATBEPKIAET CIEIAHHBIE NIPU PELICHUH IPAKTUYECKHUX 3aJaHUM BBIBOJABI COOTBETCTBYIOLIMMHU
HOPMAaTUBHBIMH JOKYyMEHTaMH, TOYHO W TPAaBUIBHO NPOU3ZBOJUT pacyeT IoKazaresei,
JEMOHCTPHUPYET IMOJHOTY U MPAaBUIBHOCTb PACKPBITHIX MPOLEAYp M ACHCTBHI B MPENTIOKEHHOM
MPaKTUYECKOM 3aJIJaHUH.

OrneHka «xopomo» BBICTABISIETCS OOyYaroleMycs, €ClIM OH TBEPJO 3HAET Marepual,
IPaMOTHO U MO CYILECTBY HM3JaraeT €ro, He JIOMyCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha
BOIIPOC, IPABWIBHO TPUMEHSET TEOPETUUECKUE TIOJOKEHUS IPU PEIIEHUU IPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZiceT He0OXOIMMBbIMU HaBbIKAMU U MPUEMAMU HX BbIIOJIHEHUS.
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OrneHka «y/I0BJIETBOPUTEIBHO» BBICTABISIETCS 00Yy4alOIIEMYCsl, €CIM OH UMEET 3HaHHS
TOJIKO OCHOBHOT'O MaTepuaja, HO He YCBOWII €ro JeTalied, JOMyCKaeT HETOYHOCTH, HEIOCTaTOUYHO
MpaBWIbHbIE (OPMYIUPOBKH, HAPYUIEHUS JIOTUYECKOW TOCIEI0BATEIbHOCTH B H3JI0XKEHHUH
MIPOrPpaMMHOT0 MaTepuaa, UCIbITHIBACT 3aTPYAHEHUS MPHU BBITOJHEHUM NPAKTUYECKUX padoT,
3aTpyaHSETCS] TOATBEPAUTD CAENaHHBbIE MPHU PEHICHUH MPAKTUYECKUX 3a/laHUN BBIBOJBI XOTS OBl
OOAHHUM HOPMATHBHBIM JOKYMCHTOM, JOITYCKACT OH_II/I6KI/I IIpu MpOBCACHUHN PACUCTOB HOK%aTeﬂeﬁ,
HETOYHO UCMOJIb3yEeT OCHOBHBIE MPOLIETYPhI U ACHCTBUS B IPEAJI0KEHHOM IPAKTHUECKOM 3a/IaHUH.

OlieHKa «HeYJA0BJIETBOPUTEIbHO» BBICTABISACTCS OOyYaronIeMycsi, KOTOPbIA HE 3HAET
3HAYUTENIBHON YacTH MPOrpaMMHOI0 MaTepualia, IOMyCKaeT CyIlleCTBEHHbIE OIIMOKU, HEYBEPEHHO,
c OONBIIMMHU 3aTPYAHCHUSMHU BBIIOJHIET TpakTHUeckue padoTel. Kak mpaBuio, oreHka
«HEY/IOBJIETBOPUTENIHO» CTABUTCS 00yYaroIIUMCs, KOTOPbIE HE MOTYT IMPOIOJKUTE 00y4ueHune 6e3
JOIIOJIHUTCIIBbHBIX 3QHSTUU 110 COOTBGTCTBy}OL[IGfI AJUCHUITIINHEC.

**[lIkaja oueHUBAHHSI OTBETOB 00Y4YAKOIIErocsi MPU MPOBeAeHHH MPOMEKYTOUHOM
aTTecTallMU MO TUCHUILIMHE (3a4eT)

OrneHka «3a4TeH0» - OTBET Ha BOIIPOC OMJIeTa MOJHBIN U MPaBUIbHBIN, JaHbI TPABUIIbHbIC
OTBETHI Ha JOTOJIHUTEIbHBIE BOMPOCHI. M3105keHe MaTepuaa npyu OTBETaxX Ha BOIIPOC MOCTPOCHO
IrPaMOTHO, B ONpEIEICHHON JIOTMYECKOW mocienoBareabHocTd. OOydaromuiics MOKa3bIBaeT
BJIAAICHUC BCCMU MHANUKATOPAMH JOCTUIKCHUSA KOMHCTCHI_[I/Iﬁ JUCHUITIINHBI.

OreHKa «He 32a4TeH0» - 00YJaIOIIUCS He OTBEYAeT Ha BOMPOCHI HITU JIOMYCKaeT IpyosIe,
CYIICCTBCHHBLIC OILIIMOKHU IIpU OTBCTAX, HC ACMOHCTPUPYCT BJIAJACHUA WHAUKATOPAMH OOCTHUIKCHUSA
KOMITETEHIIUH 110 TUCIUIUINHE.

5. YCJIOBHUs OCBOEHUS U PEAJIM3AIIMU JUCIUTIJINHBI

5.1 MeToanyeckune peKOMeHAAMH 00Yy4AKIIHMMCSH M0 U3YyYeHHU IO TUCHHUILIMHBI

MeToanuyeckre peKOMEH/IAIUHU 110 MOAT0TOBKE CTYJACHTOB K NMPAKTHYECKHUM 3aHATUAM.
Jlns naydmiero ycBOEHHs M 3aKpeIUIeHMs Marepuana [0 JaHHOM JHUCUMIUIMHE CTYJAEHTaMm
HE0OXO0IMMO HAYUUTHCS PabOTATh C 00A3aTEIHLHON U JTONOJHUTEIILHOMN JTUTEPATYPOH.

[Ipu noAroTOBKE K MPAKTUYECKUM 3aHATUSIM CTYACHTBI JOJKHBI U3YUUTh PEKOMEHI0BAHHYIO
JTUTEpaTypy, OTBETUTh Ha BOIIPOCHI U BBHIMIOJHUTD BCE 3a/IaHUS JIJII CAMOCTOSITEIILHOM padOThI

MeToanyeckue peKoMeHIANH 10 MOAroToBKe JoManrHux 3aaanuii. PI'P — oxna u3 popm
CaMOCTOSITEIILHOW pabOTBhl CTYACHTOB, CIIOCOOCTBYIOIIAsS YIIIyOJICHUIO 3HAHWM, BBIPAOOTKE
YCTONYMBBIX HABBIKOB CAMOCTOSITENILHOM paOOTHI.

B kauecTBe mNpu3HAKOB [OMAaIIHUX paOOT CTYJAEHTOB BBIJCISIOT: BBICOKYIO CTENEHBb
CaMOCTOSITENTLHOCTH;, YMEHHE JIOTHUYeCKH 00pabaThiBaTh MaTepHall; YMEHHE CaMOCTOSTEIbHO
CpPaBHUBATH, COMOCTABIIATh M 0000IIaTh MaTEpHAIl; YMEHHE KJIAaCCU(DUIIMPOBATH MaTEpUaJl 1O TEM
WA UHBIM IIPU3HAKAaM; YMEHHME BBICKA3bIBaThb CBOE OTHOLIECHUE K OINMUCBHIBAEMBIM SIBICHUSAM U
COOBITHSIM; YMEHHE JaBaTh COOCTBEHHYIO OLIEHKY KaKoH-1100 paboThI U Jp.

MeToanyeckre pPeKOMEHJALUM CTyAeHTaM [0 MOATOTOBKE K IPOMEKYTOYHOH
arrecraumu. [Ipy MOArOTOBKE K NPOMEXKYTOYHOW AaTTECTALUHM CIEAYET PYKOBOACTBOBATHCSA
BOIlpocaM MO AucHUIUIMHE. CTyIEeHT AOMKEH HMMETh B BHUIY, YTO HEKOTOPbIE BOIPOCHI,
MMEIOIIMECS] B TpOorpaMMe W BKIIOYEHHBIE B TPEOOBaHUS, BBIHOCITCS Ha CaMOCTOSTEIHLHOE
H3y4YCHHUE.

5.2 Opranusanus caMoCTOSITEIbHON PadoThI CTYICHTA 110 AU CHHUILIMHE

CaMocTtosiTenpbHasi paboTa CTyACHTa SBISETCS KIIIOYEBOW COCTaBIsIONIEH y4eOHOTO
mporecca, KOTopas ompenenseT (OpMHPOBAHHME HABBHIKOB, yMEHHH U 3HAHUW, NPHUEMOB
MO3HABATENBHON IEATEeILHOCTH U 00eCIIeYnBaeT HHTEPEC K TBOPUECKOH padoTe.

Opranu3anys caMOCTOSTEIFHOM PaOOTHI CTYJIEHTOB OCYIIECTBIISETCS 110 TPEM
HANPABJIECHUSAM:

- OIpeJIelIeHHe LEeH, TPOrpaMMBl, IJIaHa 3a/laHus WIH paboThI;

- CO CTOPOHBI IIPENOJaBaTeNsl CTYICHTY OKa3bIBAaETCA IMOMOIINb B TEXHUKE H3YyYCHHS
Marepuana, MOoA00pe JUTEpaTyphl HJsi O3HAKOMJICHHS C TEOPETHUYECKUM U TMPAKTHYECKUM
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MaTepruaJioM Kypca IUCHUIUIMHBI, a TaKKe PAacueTOB IO OMPEACICHUIO (H3MKO-MEXaHUYECKUX
CBOMCTB I'DYHTOB;

- KOHTPOJIb YCBOCHMS 3HAHWH, NPUOOPETCHUS HABBIKOB MO JWCHUIUIMHE, OICHKA
BBITOJIHEHUS PACUETOB TI0 OTIPENIEICHUI0 (PU3UKO-MEXaHUUECKUX CBOMCTB IPYHTOB.

MepamMu 1o oOecredeHUIO BBIIONHEHHS OOYYalOIIMMHKCS BCEX BHIOB CaMOCTOSTEIBHOM
paloThI SIBIISIIOTCS HANTMUMeE HA (DaKyJIbTeTe CHeIMATU3UPOBAHHON T1ab0paTOpUU ISl ONIPEICICHUS
pacyeTHBIX XapaKTEPUCTHK TPYHTOB, HAIMYME METOJUYCCKHX YKa3aHUH JUIS BBIOJHEHUS
nabopaTtopHeIX paboT, a Takke Hamumume mnomemeHuid s CPC; obecrmeueHue cpencTBamMu
BBIYHMCIIUTEIIFHON TEXHUKH, MPOTPaMMHOE OOecIieueHHe; HaJM4yhe pPa3JaTOYyHOro MaTepHaia,
y4eOHO-METOJMUECKUX MAaTepUAIIOB, PEKOMEH/IAIIUH 110 PEIICHUIO TUITOBBIX 3a]1a4.

5.3 Oco0eHHOCTH NIpenoIaBaHMs U CHUILTUHbI

B nensix MakcMManbHOIO YCBOEGHMS JTHUCLUILUIMHBI UCIOJIB3YIOTCS CIENYIOUIME TEXHOJIOTUN
oOy4eHHUSI:

JeKIUs - yd4eOHOEe 3aHATHE, COCTABIIAIONIEE OCHOBY TEOPETHYECKOTO OOY4YeHHs M Jaroliee
CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM 110 AUCLUIUIMHE, PACKPHIBAIOLIEE COCTOSHUE U
NEPCHEKTUBBl Pa3BUTHS COOTBETCTBYIOLIEH O0JIACTM HAyKM W TEXHUKH, KOHIIEHTpUpYIOLIee
BHUMaHHE OOYyYaloImuXcs Ha HauOoJiee CIOXKHBIX, Y3JIOBBIX BOIPOCAX, CTUMYJIHPYIOIIEE HX
[I03HABATENbHYIO JIEATEIHOCT U CIOCOOCTBYIONIEE (POPMUPOBAHUIO TBOPUYECKOT'O MBIIIICHHS.
[IPAaKTUYECKOE 3aHSATUE - COBMECTHAs JESATENIbHOCTb CTYAEHTOB B TIPYIIIE MOJ PYKOBOJCTBOM
JMzIepa, HapaBIeHHAs Ha pelIeHue oOIel 3aadu MyTeM TBOPYECKOTO CIOXKEHHUS Pe3yIbTaToB
UH/MBUYAJIbHOM pabOThl WIEHOB KOMaH/IbI C I€JICHUEM ITOJIHOMOYMN U OTBETCTBEHHOCTH

[IpenogaBanue nucuuIUIMHBL «TexHUuYeckas MexaHuKa» Oa3upyercs Ha COYETaHHUH
KJIACCHYECKUX U MHHOBAL[MOHHBIX METOJIOB OOYYEHHUS U B3aUMOYBS3aHBI € 3aJjaueil IOJrOTOBKU U
BOCIIUTaHUSI BRICOKOKBATH(DUIIMPOBAHHBIX KaIPOB.

IIpu mpoBeseHUM ayIUTOPHBIX 3aHATUH CO CTYIEHTAMU HCHOJIb3YeTCs] OOBSACHUTEIBHO-
WUIIOCTPUPOBAHHBIM METOJ| € 3JeMEHTaMH IpPOOJIEMHOTO H3JIOKEHUsS Y4eOHOM MH(OopManuu
(MOHOJIOrMYECKOH, THAIOTHYECKOM UM 3BPUCTUYECKOM).

[Ipu npoBeneHHUH JEKUMOHHBIX 3aHITHHM HCIIOJIb3YETCSl KaK KJIACCUYECKUH METOJ| YTEHUs
JEKIIMOHHOI'O Kypca, Mpearolaraloluiii Kak YCTHOE H3JI0KEHHE IpernojaBareiaeM y4eOHOro
MaTepuasa, KOTOpbl BOCIPUHUMAETCS CTYACHTaMU Ha CIIyX M 3alUChIBACTCs (KOHCIIEKTHUPYETCSI)
UMHU B TETPajad, WIM HA IUIAHIIETaX, TAaK M WHHOBAIIMOHHBIE METOJBl YTEHUS JIEKIMH, B T.d.
OCHOBaHHbBIE Ha IPUMEHEHUHU HOBEHILINX TEXHOJIOTUN (WISKIMSI-IUATI0r, «IIPOOJIEMHBIE JIEKIIUW),
B MTOr€ KOTOPBIX CTYACHTHI OBJAJEBAalOT 3HAHUSAMH, YMEHHUSMH, HABBIKAMHU IPEAMETHOMN
NeSTeIbHOCTH U Pa3BUBAIOT CBOM JINYHOCTHBIE KAYECTBA, B T.4. U CHOCOOHOCTH K CaMOOOYUEHHUIO.

HeszaBucumo ot hopMbl 00ydeHHsI OCHOBHAS 11e71b 00y4eHUs - POPMHUPOBAHNE TEXHUYECKOTO
MBIIIJIEHUS] HA OCHOBE AaKTHBHOTO TMOJYYEHMsI 3HAHUM CTyJEHTaMH, KaKk BO BpeMs Yy4eOHBIX
3aHATHH, TaK U B pe3yJIbTaTe CaMOCTOATENbHON paboTh. [ TaBHOE - MpUBUTHE TPOPECCHOHATBHOTO
uHTEpeca U GOPMUPOBAHNE HABBIKOB MPOPECCUOHATBHON AESITENbHOCTH.

O0s3aTenbHBIM YCIOBUEM OCBOCHUS CTYJEHTOM Y4eOHOI0 MaTepualia JUCIUIUIMHBI SIBIISETCS
HCIOJIb30BaHUE UM HWH(POPMAIMOHHBIX TEXHOJOTMM, T.€. HCIIOJIb30BAHHE UM 3JIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYpPCOB (3NIEKTPOHHBIE ydeOHbIe MOCOOUS, pa3MEeleHHbIE BO BHYTPEHHEH U
BHEIIHEH CeTsAX) MPH MOATOTOBKE K JIEKIUSAM U MPAKTUYECKUM 3aHATHSM.

5.4 MartepuajibHO-TEXHHYECKOE o0ecredeHne T CHUTITUHbI

1. Jlexuus - yueGHOE 3aHSTHE, COCTABISIOLIEE OCHOBY TEOPETHUECKOro OOY4YEeHHs U
Jlaroliee CUCTEeMaTH3MPOBAHHBIE OCHOBBI HAYYHBIX 3HAHMM MO JAMCUUILIMHE, DPAaCKpBIBAIOIIEe
COCTOSIHME W TICPCICKTHUBBI Pa3BUTHA COOTBGTCTBy}OH_[eﬁ o0JacTu HayKM W TCXHHKHU,
KOHIIGHTpUpYIOlllee BHUMaHHE OOYyYaloluMXcs Ha Haumboyee CIOXKHBIX, Y3JOBBIX BOMNPOCAX,
CTUMYNIHpPYIOIIEE HMX TII03HABATEIbHYIO IEATEIBHOCTh M CIOCOOCTBYyMOmee (HOpMHPOBAHHIO
TBOPYECKOTO MBIIUICHUS.

2. HpaKTquCKHe 3aHATUA: KOMHLIOTGpHBIfI KJIaCC, MpE3CHTAOIMOHHAasd TCXHHUKaA
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(TIpoekTop, dKpaH, KOMIBIOTEP/HOYTOYK), makeThl mporpamMmmHoro obecrneuenust (I10) obmero
Ha3HAYEHUS (TEKCTOBBIE PENAKTOPHI, TpadUIeCKIe PEAAKTOPHI).

3. [Ipouee: paboyee MecTo MpenoiaBaTesi, OCHAIIEHHOE KOMITBIOTEPOM C JIOCTYIIOM B
WutepHer, paboure MecTa 00y4yaromuxcsi, OCHAIIEHHbIE KOMITBIOTEPAMU C IOCTYNIOM B MIHTEpHET,
NpeAHa3HauYeHHbIE U1l Pa0OTHI B 3JIEKTPOHHOM 00pa3zoBaTenbHOM cpene, Beimoanenus CPC.

4. [lepeueHs JIMIIEH3MOHHOTO W CBOOOJHO PaCIpPOCTPAHSEMOTO IMPOTrPAMMHOTO
oOecrniedeHus, B TOM YHCJIe OT€YECTBEHHOTO TPOU3BOJICTBA:

Tabmuna 6 — [lepedenb TporpaMMHOT0 0OeCTICUeHUS
No ITepeuens 110

Microsoft Windows
2 Microsoft Office

[Tpu opraHu3zanuu 3aHATHHA, TEKyIIEH U MPOMEXKYTOYHOM aTTeCTallud C MPUMEHEHHEM
QJICKTPOHHOI'O 06yquI/1;1 U JUCTAHIIMOHHBIX 06p330BaT€JIBHbIX TEXHOJIOTUH HCIIOJIB3YIOTCA
pa3iuyYHbIe JIEKTPOHHBIE 00pa3oBaTElIbHBIE PECYPCHl U OHJIANH CEpBUCHI, BXOJSIINE B COCTAB
SUOC CT'Y.

5.5 MeToanueckoe odecneyeHne 00pa3oBaTeIbHOIO Npouecca 1JIs 00yueHust
MHBAJIM/I0B U JIMI ¢ OTPAHNYEeHHBIMH BO3MOKHOCTSIMHU 310POBbSI

VYcioBust opraHM3alMd M cojep)kaHue oOydeHHsT U KOHTPOJs 3HAHWN HHBAJIUIOB U
obyyaromuxcs ¢ OB3 1o qucuuIuimHe onpenensroTes IporpaMMoi TUCIUTLTUHBI, a1alTHPOBAHHOU
IIPU HEOOXOAMMOCTH JUIsl 00yUeHHs! YKa3aHHBIX 00y4YarOLIUXCS.

Opranuzanus o0yyeHus!, TEKyIIeH U IPOMEXYTOUHON aTTeCTalluy CTYIEHTOB-UHBAJIUOB U
crynentoB ¢ OB3 ocymiecTBisercss ¢ y4eTOM OCOOEHHOCTEH INCUXO(pU3NYECKOTO pa3BUTHS,
MHIUBUAYAJIbHBIX BO3MOXHOCTEN U COCTOSIHUSA 3/I0POBBS TAKUX 00Y4arOIIHUXCS.

Hcxons u3 ncuxopu3nueckoro pa3BUTHS U COCTOSIHUS 370POBbsS CTYE€HTOB-UHBAIUIOB U
crynentoB ¢ OB3, opranu3yrorcsi 3aHATHS COBMECTHO C APYTUMH OOYYaIOIIMMHUCS B OOIIMX
IpyMIax, HUCHOJb3ys COLMAIbHO-AKTUBHbIE U pPE(IEKCUBHBIE METOAbl OOYYEHHUs CO3/1aHUs
KOM(OPTHOTO MICHXOJIOTHYECKOT0 KIMMaTa B CTYIEHUYECKOHW TpyIIe WIH, IPH COOTBETCTBYIOIIEM
3a8BJICHMM TaKOro oOydvaromerocs, IO HMHAMBUAYAJIBHOW Iporpamme, KOTOpas sBIAETCS
MOIUGUIIMPOBAHHBIM BapHAaHTOM OCHOBHOM paboueil mporpamMMbl AMCUUIUIAHBEL [Ipu 3TOM
coJiepKaHue IporpamMMbl JUCHMIUIMHBI HEe H3MeHsercs. V3MeHsIoTcs, Kak NpaBuiio, (opMbl
oOyueHUsl U KOHTPOJIs 3HaHUH, 00pa30BaTeIbHbIE TEXHOJIOTMH U AUIAKTUUECKUE MaTepUallbl.

OOydeHue CTyIEHTOB-MHBAJIUAOB M CTyAEHTOB ¢ OB3 Takke MOXET OCYIIECTBIATHCA
WHJUBUAYAIBHO W/WIH C IPUMEHEHUEM TUCTAaHIIMOHHBIX TEXHOJIOTHH.

JucrannonHoe  oOyueHue  oOecreuMBaeT  BO3MOXHOCTh ~ KOMMYHMKalMd ¢
MpernojaBaTesieM, a Tak € C JPYTUMH O00ydaeMbIMH TOCPEJICTBOM BEOMHApPOB (HAmpumep, C
UCMOJb30BaHUEM IMporpammbl SHzaekc TenemocT), YTO CHOCOOCTBYET CIUIOUEHHUIO TPYIIHI,
HampaByigeT y4eOHyI0 IpyNIy Ha COBMECTHYIO padoTy, OOCYyXIEHHE, NPUHATHE TPYIIIOBOIO
peLIeHus.

B ydeOHOM mporecce s NOBBILIEHHS] YPOBHSI BOCHPHSTHS M MepepabOTKH ydeOHOMN
uHGOpMAlUU CTYAECHTOB-UHBAINIOB U CTyneHTOB ¢ OB3 mpuMEHSIOTCS MYyJIbTUMEIUNHBIE U
CHelHaTM3UPOBaHHbIE TEXHUYECKUE CpEeACTBa MpueMa-nepenaun ydeOHoM wuHopmanuu B
JOCTYNHBIX (opMax sl CTYJEHTOB C Pa3IMYHBIMU HapyIIEHUSMH, OOECIEeUMBAETCS BBITYCK
aIbTEPHATUBHBIX (OPMATOB IEYATHBIX MaTepuajoB (KpymHbIM mpUT), 3IEKTPOHHBIX
o0Opa3oBaTeNbHBIX pecypcoB B (opmax, aJanTHUPOBAaHHBIX K OrPaHUYEHHUSIM 3JIOPOBBS
o0yyJaromuxcs, HaTn4ue He0OX0IMMOT0 MaTepUaIbHO-TEXHUUECKOTO OCHAIIIEHUSI.

[TogGop u pa3paboTka ydeOHBIX MaTEPHUAIOB MPOU3BOIAUTCS IPETOJIaBaTeNIieM C y4eTOM
TOrO, 4YTOOBI CTYIEHTHl C HapyWIEHUSAMU CilyXa IMOJydald HWH(POPMALUI0 BH3YyaJlbHO, C
HapyLIeHUSIMH 3pEHUs — ayAualbHO (HampHMep, C HCIOJIb30BAHHEM MPOrpaMM-CHHTE3aTOPOB
peun).

s ocymiecTBiIeHUsT MPOLENYp TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MPOMEXYTOUHOMN
aTTecTallMu o0ydJarouuxcss MHBAIUI0B U Jull ¢ OB3 (oH OIEHOUHBIX CPEJICTB MO AUCLUILINHE,
MTO3BOJISIFOIINN OLIEHUTH JIOCTHIKEHUE UMU PE3yIbTAaTOB 00yUYEHUsI U YPOBEHb CHOPMUPOBAHHOCTH
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KOMITETCHIMH, NPEeTyCMOTPEHHBIX YYEOHBIM IUIAaHOM W paboueil mporpaMMoil IHCIUILIMHEL,
alanTHPYyeTCs U1 00y4JaIoIMXCsl UHBAIUIOB U JIUI] C OFPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS
C YYETOM WHAMBHIYAJIbHBIX HCHXO(PH3HOIOTHUYECKHX OCOOCHHOCTEH (YCTHO, NMHCBMEHHO Ha
Oymare, MUCbMEHHO Ha KOMIIbIOTEpEe, B (opme TecTHpoBaHus U T.1.). Ilpm HeoOXxomumocTH
00y4JaroImuMCsl MPEIOCTABISIETCS. JOMOJHUTENFHOE BpeMs s TOATOTOBKHM OTBETa IIPH
MIPOXOXKJICHUN aTTECTALINH.

45



IIpnioxkenne k padoyeii nporpaMme IMCHUIIIHHBI
«TexHnueckass MEXaHUKa

43.03.01 «CepBucy
Oakanasp

npoduns — CepBUC TpaHCIOPTa U 0OBEKTOB FOPOJCKON HHPPACTPYKTYPHI

AHHOTANUA

paboueit mporpamMMBbl TUCLUILIAHBI

«Texandeckass MeXaHHKa)

9acThb, (hopMUpyeMast y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIIICHHIMA

OYHAA

OO0mas Tpy10eMKOCTh
aucuunaunbl (3ET / yac.)

10/360

HCJIL H3YyYCHUA TUCHUIIJIHHBI

Ilenbto OCBOGHMS IUCHUIUIMHBI sBieTCs (OPMUPOBAHUE
OOIIEKYNIbTYpHBIX (YHUBEPCAJIBHBIX) COLUAIBHO-THYHOCTHBIX,
OOIICHAYYHBIX, HMHCTPYMEHTAJIbHBIX H  MNPOPECCHOHATBHBIX
KOMIIETEHIIUH, MO3BOJIAIOIIMX BBITYCKHUKY YCIEIIHO paboTaTh B
n30paHHON cdepe NesSTENbHOCTH U ObITh YCTOMYHMBBIM Ha PHIHKE
TpyZJa B 00JIaCTU CTPOUTEIHCTBA

Conep:xaHue TUCHUILTUHBI

Beenenue B ctatuky. IIpenMer craTuku, NOHIATHS U AKCUOMBI
cTatuku. ToXIecTBEeHHOE TIPe0OpPa30BaHNE CUCTEMbI CXOISIINXCS
cuit. Teopust MoMeHTOB cuil. ToxIecTBEHHOE TPeoOpa3oBaHue
CUCTEMBI IIPOU3BOJIBHO PACIIOJIOKEHHBIX CUII. Y CIIOBUS PaBHOBECHUS
cucteM cuil. Meroauka penieHus 3aaay cratuku. Cucrema
napajuieiabHbIX cuil. Kunemarnka. BBeieHre B KHHEMATHUKY.
KunemaTtuka touku. Kunemaruka tBepaoro tena. CinoxHoe
nBrKeHHE TOUKH. ClI0)KHOE IBUYKEHUE TBEpAOro Tena. JluHamuka.
Beenenue B quHaMuky. Juddepennuanbubie ypaBHEeHHS! TBUKEHUS
MaTepuaibHOU ToukU. [TpsiMonnHeHbIe Kole0aH s TOUKH.
/InHaMuKa MexaHU4EeCKOM cucTeMsl. [ [pUHITMIIBI aHATTUTHUYECKON
MexaHUKH. [I[pUHIAIIBI aHANTUTUYECKON MEXaHUKH. Y paBHEHUS
ITBIDKEHUS] CUCTEMBI B 0000IIIEHHBIX KOOPAUHATAX. DIIEMEHTBI
TEOpHH yaapa.

Pactsokenue (cxarue). MexaHnueckue CBOMCTBa MaTepHalioB MpU
pacTsbkeHuu (cxatue). PacyeTsl Ha MPOYHOCTH U )KECTKOCTh IpHU
pactsbkeHuu (cxarue). Kpydyenue. I'eomerpuueckue
XapaKTepUCTUKHU MONEPEUHBIX CEUeHUN cTepKHs. M3rud npsiMbIx
ctepkHel. [loTeHnmanbHas sHeprus 1edopManuy 1 001e MEeTO b
onpezeneHus: HanpskeHuil. CTaTUYeCKU HEONpeIeIMMble CUCTEMBI.
CraTudecku HeolpeIeIuMble CUCTeMBI. PacueTsl 3a mpenenamu
yrpyroctu. Teopuu HanpsKEeHHOTo Je(OPMUPOBAHHOTO COCTOSIHHUSIL.
[ 'MoTe3bl BOSHUKHOBEHMS TUIACTHYECKUX Aedopmanuit. ['umnoresst
paspymienusi. PacdeT TOHKOCTEHHBIX 000JI09€K | I1acTuH. Pacuer
TOJICTOCTEHHBIX TPYO. Y CTOHYMBOCTH paBHOBECHS J€POPMUPYEMBIX
cucteM. [ [poYHOCTh IPY HANIPSIKEHUSIX, HUKIINYECKH
M3MEHSIOIINXCS BO BpeMeHU. JInHaMu4ecKas Harpy3ka

dopmupyembie KOMIETEHIHU
(KoabI)

[1K-3
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Koapl n HauMeHOBaHue
HHAUKATOPA J0CTHKEHUS
KOMIIETEeHIINH

[1K-3.1 BeiOupaer maTepuanbHbIe PECypChl, 000PYIOBaHHE NS
OCYIIIECTBIICHUS IIpoIecca cepBuca

[1K-3.2 [IpumensieT MeTo bl pa3paOOTKH U UCIIONH30BAHUS TUIIOBBIX
TEXHOJOTMYECKHUX MPOIIECCOB

[1K-3.3 YauteiBaeT TpeOOBaHUS MPOU3BOACTBEHHON TUCIIUTIIHHEI,
MpaBuJia 10 OXpaHe TPYy/Ja U MOKAPHOU 0€30MaCHOCTH MpHU

OCYHICCTBJICHUH TCXHOJIOTHYCCKOTI'O IMpoLecca

HauMeHoBaHHe THCHHUILINH,
HEO00XO0ANMBIX IS
OCBOEHHUS TaHHOI
JUCIMILTHHBI

OO011ast 37IEKTPOTEXHUKA U SJICKTPOCHAOKEHUE, BEPTUKATILHBIN
TPAHCIIOPT

TexHOJIOT sl MPOM3BOICTBA U 000pYyI0OBaHKE CEpBUCA
TexHomorust peMoHTa, 00CiIeI0BaHke B HcTibiTaHue 00beKTOB JKKX
DKCIUIyaTallUOHHBIE U CTPOUTEIIbHBIE MaTEpUaIbl
MatepuanoseneHue

H)XeHEepHbIE CHCTEMBI TOPOACKON HH(PPACTPYKTYPHI
CucreMa aBTOMAaTU3UPOBAHHOTO IPOCKTUPOBAHMS B CEPBUCE
TexHudeckas MeXxaHuKa

(OCHOBBI THJIPABJIMKHU U TEIUIOTEXHUKH

TexHonornyeckas NpakTHKa

IIpoekTHas MpaKkTHKa

OO0pa3oBaTteibHbIE
TeXHOJIOTHH

[TpernogaBaHye TUCIUTUIMHBI BEIETCS C IPUMEHEHHEM
CIIEYIOIIUX BUAOB 00pa30BaTeNIbHBIX TEXHOIOTH: 1) uTeHne
JICKIMA; 2) TIPOBEICHHE TPAKTUYCCKHUX 3aHITHI; 3)
caMmocTosiTeNbHas paboTa CTYICHTOB,

DopMa NPOMEKYTOYHOI
aTTrecTanuu

3ader ¢ oneHKOM, 3a4éT ¢ OIICHKOM, JK3aMeH
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