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1. HEJIM U 3AJAYN JTUCHHATITINHBI
1.1. Ileau AMCHUIUIMHBI. TOJTOTOBUTH OYIYLIErO CHEHATMCTA K IIPOBEICHUIO
CaMOCTOSITEIBHBIX ~ pPAacdYeTOB  KOHCTPYKIIMM W DJIEMEHTOB  KOHCTPYKLIHM
IIPOMBIIIIJIEHHOTO U IPAKIAHCKOIO0 CTPOUTEILCTBA.

1.2. 3agaum ocBOeHHUS] IMCHUIUVIMHBI: JaTh CTYICHTY HEOOXOAMMbIE
IPEJCTaBJICHUS O paboTe KOHCTPYKIUI, paCUETHBIX CXEMaX, 3a/lauax pacuyera IIOCKUX
U TPOCTPAHCTBEHHBIX JJEMEHTOB CTPOMTEIBHBIX KOHCTPYKLIHM HAa IPOYHOCTb,
YKECTKOCTb U YCTOMYUBOCTb.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HucrummHa «ConpoTUBICHHE MaTEPHAIIOB ¢ OCHOBAMH TEOPHUU YIPYTOCTHY
OTHOCHUTCSl K JHCIHUIUIMHAM YacTH, (POPMUPYEMOW ydacTHUKaMU 00pa30BaTEIbHBIX
oTHomeHui 61oka b1.

3. HEPEYEHbD IINTIAHUPYEMBbIX PE3YJIBTATOB OBYYEHMUA 11O
JAUCHUIIJIMHE

[Ipouecc u3yueHus aucuuIiuHbl «CONpOTUBIEHUE MATEPUATIOB C OCHOBAMHU
TEOpUHU YIPYrOCTU» HAIPaBJIeH HA (OPMUPOBAHUE CIECIYIOIIMX KOMIETEHIUN:

[1K-2 - CnocoOeH npuMeHSITh METO/Ibl, TEXHOJIOTUU NTPOEKTUPOBAHUS JeTallell U
KOHCTPYKIIMI B COOTBETCTBUM C TEXHHUYECKUM 3aJlaHHEM C HCIOJIb30BaHUEM
YHHUBEPCAIBHBIX U CIELUAIN3UPOBAHHBIX TPOrPAMMHO-BBIYNCIUTENBHBIX KOMILIEKCOB
Y CUCTEM aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUS.

[IK-4 - CnocobeH aHaJIM3MPOBATH KayeCTBO BBINOJHEHHUS J1a0OpATOPHBIX
UCIBITAHWM,  CHEUMAJbHBIX IPUKIAIHBIX HWCCIENOBAHMM NPU MNPOEKTUPOBAHUU
00BEKTOB MPOMBIIIIEHHOT'O U TPAXKIaHCKOI0 HA3HAUYCHHUS .

Pe3yabTaThbl 00y4eHUs, XapaKTepu3ylolme
c(hOpMHUPOBAHHOCTH KOMIIETEHIIHH

11K -2 3HaTh OCHOBHBIC IPUHLUIIBI, TIOJIOKEHUS W  TUIIOTE3bl
COIIPOTUBJICHUSI MaTE€pPUaIOB, METOIbl M NPAKTUYECKUE IPUEMBI
pacueTa  CTEp)KHEH M CTEP)KHEBBIX  CHCTEM, npy|
[IPOCKTUPOBAHUM [J€TaJe U KOHCTPYKUHUN pa3lena IPOEKTHOU
TOKyMEHTaluu

YMETh B COOTBETCTBHM C TEXHHUYECKHM 3aJlaHUEM TI'PaMOTHO
COCTaBJIATh PACUETHBIE CXEMBbl, CTABUTh TI'PAHUYHBIC YCIIOBUS,
OIIpENleNIATh TEOPETUYECKM M OKCIEPUMEHTAIbHO BHYTPEHHUE
YCUJIHSL, HapsbKeHHs, JedopMaliiy U mepeMelIeHus B JJIeMeHTax|
CTPOUTENBHBIX KOHCTPYKIMHA JUIi OOOCHOBAHHOTO TMPHHSATHS
€HIeHNH IO MPOEKTUPOBAHUIO 3AaHUN U COOPYKEHHM
BraseTs 3HaHUSMH METOOB MPOEKTHPOBAHUS W MOHHTOPWHTA
3IaHUN ¥ COOPYKEHNUH, UX KOHCTPYKTUBHBIX 3JIEMEHTOB, BKIIIOYas]
METO/Ibl ~ pacyeTHOro 000CHOBaHMS, B TOM UYHCIE C
MCIOIb30BAaHUEM ITPOrPAMMHO-BBIUMCIIMTEIBHBIX KOMIUIEKCOB U
CHCTEM aBTOMATH3UPOBAHHOI' O MPOEKTHPOBAHUS

T1IK-4 3HATH OCHOBHBIC MPHUHIUIBI, TOJIOXKEHHUS W THIOTE3bl TEOPUU
YIIPYTOCTH, METO/BI M MPAKTUYECKHE MPHUEMBI pacyeTa, IIOCKHUX
1 OOBEMHBIX KOHCTPYKUMH Npu NPOBEACHHM JAa0OPaTOPHBIX
UCTIBITAHUN  JJIS  OIEHKH OOBEKTOB  NPOMBIIUIEHHOTO |
rpaXIAHCKOTO HAa3HAYCHUsI

Ymerb cobuparb, oOpabarbiBaTh, aHAJM3UPOBATH W 0000IIATH

KoMmnerenmusa




pe3yabTaThl IKCIIEPUMEHTOB U JIA0OPATOPHBIX HMCCIECIOBAHUHN B
COOTBETCTBYIOIIEH 00JIaCTH TPOESKTUPOBAHHUS

Bianets MeTOoAaMHU OTIpeIeTICHN S
HaIPsDKEHHO-ICPOPMUPOBAHHOTO ~ COCTOSIHASL ~ IUIOCKHX ||
[POCTPAHCTBEHHBIX AJIIEMEHTOB KOHCTPYKIMH TMpPU MPOBEIACHUU
a00paTOPHBIX MCIBITAHUH JJISL BBISBJICHUS W OIIGHKU CBOWCTB U
KaueCTB  OOBCKTOB  MPOMBINIJICHHOTO M T'PaXKIAHCKOIQ

CTPOUTCIILCTBA

4. OFBEM JUCHUIIJIMHBI

OO61ast Tpya0eMKOCTh TUCHUIUIMHBI « COMPOTUBIIEHUE MaTEPUaIOB C OCHOBAaMU
TEOpUU YIPYTOCTU» COCTABIISET 5 3.€.
Pacnpenenenne Tpy0eMKOCTH TUCIUILIMHEI 110 BUJAM 3aHATUI

ouyHas popma 00yueHuUs

B CemecTpsbl
. Cero
Bunel yue6HOM paboThI
4acoB 5
AyauTopHble 3aHATHS (BCEro) 90 90
B Tom yucie:
Jlekun 36 36
Jlabopatopusie paboTs (JIP) 18 18
[Tpaktuueckue 3anstus (I13) 36 36
CamocrosiTesibHasi padora o4 o4
Yacel Ha KOHTPOJIb 36 36
Buabpl npomMexxyTO4HOM aTTeCTAMU - SK3aMEH + +
OO611ast Tpy10€MKOCTh
akamemuueckne dackl| 180 180
3.el O 3)

5. COAEP KAHUE JUCHUIIJIMHbBI (MOAYJIS)
5.1 Conep:xanue pa3aejioB TUCHUIVIMHBI U pacnpenejieHHe TPYI0eMKOCTH
Mo BHAAaM 3aHATHIA

ouHast popma o0yueHuUs

/'

HaunmeHnoBanue TeMbI

11a6. Ip. Bcer

Copepxanue pazena Jlexn san [P CPC 0,
) yac

JvnHaamudeckue n
MIEPUOTUYECKIE HATPY3KH.

[NousiTHe 0 AMHAMHUYECKOM HArpyKEHHH.
OOmmii MeToJ| pacueTa Ha TUHAMHIECKHE
Bo3zaelcTBUs, mpuHIuN [lanambepa.
PaBHOYCKOpEHHOE JBIDKCHHUE TEla. 3 1 3 5 12
Junamudeckuit ko3 duirent.
OmnpexeseHne nepeMerieHuil u
HanpsbkeHul npu yaape. IlpogonbHsrii




yaap. [Tonepeunslit ynap.

[TpodHOCTH IPH HATIPSKEHHUSX,

BPCMCHHBIC I TAaBJICHUA
Co peMe © NpeCTaBIe IUKITHYCCKU U3MCHAIOUINXCA BO

0 IIPOYHOCTH MaTepHalloB

BpPEMEHH. XapaKTEePUCTHKH, IUKIMIECKI
2 IIPU  HaIPSKEHUAX, U3MECHAIOLIMUXCA 10 B

HU3MEHSIOLIMXCS BO BpPEMEHH Harpy30K.
BpEMEHH. Y CTaJIOCTh

Kpussie ycranocrn, mpeaen
MaTepHuasoB. P y - TIpeR

BBIHOCJIMBOCTH.

3 |IIpomonpHO-TIONEPEYHBIH H3THO HduddepeHnnansHoe ypaBHEHHE

CTEPIKHSI. poaoJIbHOTO M3ruba. OnpeneneHue
nepeMeIeHni 1 HanpspkeHuit. Pacuer 3 2 3 5 13
MPOYHOCTH M JKECTKOCTH.

4 |Pacuer Gaiku Ha yIpyroM OCHOBaHUH. JubdepennnansHoe ypaBHEHUE IS
npOTHOOB OAJIKH , JIeKaIehH Ha
BHHKJIEDOBOM OCHOBaHWH. Pacuer 3 2 3 5 13
HPOYHOCTH 1 )KECTKOCTH KOPOTKHX Oaslok
Ha YIIPYTrOM OCHOBaHUH.

VYc10BUs HA IOBEPXHOCTU. Y paBHEHUS
paBHOBecus. ['eomerpuueckue

aBHeHns1. Dusmdeckie ypaBHEHHS
5 OCHOBHBIE ypaBHEHUs] TCOPUU YIPYTOCTH. yp yp

(ypaBHeHus 3akoHa ['yka). YpaBHeHus

COBMECTHOCTH J1e(hopMaLuid.

6 |MeTonsl peleHus 3a1a4 TeOpur ynpyroctd | Teopema 0 eAMHCTBEHHOCTH PELICHUS
3agauu Teopud ynpyroctu. llpsamas u
oOpaTHasi 3a71a4u TEOPUH YIPYTOCTH
VYpaBHEHHUS TEOPUH YIIPYTOCTH B 4 2 4 5 15
HalpsDKEHUAX. Y paBHEHUs TEOpUU

YIPYTOCTH B IEPEMEILCHUSX »

Inockoe HaNpsHKEHHOE COCTOSHHUE.
IInockast nepopmars.
OCHOBHBIE YpaBHEHHS IIOCKOI 3a/1au.

7 [Tnockas 3agaua Teopum ynpyroctu Dyniy nanpskermii | PermeHue 4 2 4 6 16
TUIOCKOH 3a/1a4 C MOMOIIBIO (pyHKIUH
HANpsHKEHUI 0OpaTHBIM CIIOCOOOM.
8 [IInockas 3agaya TeOpUM yNPYroCTH B Hanpsioxenno-nedopmupoBanHoe
MOJISIPHBIX KOOPIMHATAX, OCHOBHBIC COCTOSTHHE TIOJIOTO LMJIMHAPA
YpaBHEHHSI. pH JIeHCTBUU PAaBHOMEPHOTO
BHyTpeHHeFO u Hapym-loro JABJICHUS
(3amaua Jlsme). 4 2 4 6 16

UwcTelit m3rud KpuBOTO Opyca (3amaqa
X. C.TonoBuna). Pactskenue
IUIACTHHBI OCTIA0JICHHOH KPYyTIIBIM
otBepcTHeM (3amada Kupmra). Pacuer
6anku-ctenkn MKP.

9 |M3ru6 TOHKUX ILUIACTHH. OCHOBHBIE TUNOTE3BI TEOPUH TOHKHX
Hamnpspxenno-gedopmupoBanHoe coctostaue. | mwiactuH. Jud epenimansaoe
ypaBHEHHe H3ruda IUIacTUHBI.
I'pannunsie ycnosus. M3rubaromue u 2 4 6
KpyTaumii MoMeHTbl. HopManbHblie u
KacaTeJbHbIe HaNpsKeHUs. | TaBHbIE
HaIpsHKEHUs! U TJIABHBIE IIOMIAKH.
Teopuu npo4yHocTu.

16

10 |Pacuer miacTHH C IPSIMOYTONBHBIM U C Pacuer mnacTuHBl C BIUIMOTHYECKUM
JUIUNTUYECKUM KOHTYPOM. HKECTKO 3aKpEIICHHBIM KOHTYPOM.
Pacuer npsiMoOyTronbHOM IUTUTHI C
Pa3IMYHBIMU yCIOBUSAMU 3aKpeIICHUS 4
110 KOHTYpY Ha JIeHCTBUE
pacnpeneneHHoi Harpy3ku U
cocpenoToueHHoH cuibl (Pemenue
JleBn).

Hroro 36 18 | 36| 54 |144

5.2 llepeyeHn 1a6OPaTOPHBIX PadOT

s cmyoenmos ounotl popmul 00yueHUs:
1. UcnibiTanue cranbHOro oOpasiia Ha yAapHbId U3ru0




2. Pacyet mpoYHOCTH U KECTKOCTH OAJIKH MPH MPOAOIHHO-TTONEPEYHOM U3rHbde B
CHCTEME BBIYHCIIUTENBHOM MaTeMaTrky Mahcad

3. Pacder mpo4YHOCTH M KECTKOCTH OAJKM Ha YIPYroM OCHOBaHUU B CUCTEME
BBIYMCIUTEIbHON MaTemaTrku Mahcad

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBerctBUM ¢  y4eOHBIM IUIAHOM OCBOCHME JAMCLUMIUIMHBI  HE
NpeyCMaTpPUBAET BBIMOJHEHUE KYpPCOBOrO MpoekTa (paboThl) WM KOHTPOJIHHOM
paboTHI.

7. OIEHOYHBIE MATEPHUAJIBI JJ151 TIPOBEJEHUSA ITIPOMEXYTOYHOM
ATTECTAIIUN OBYYAIOIIIUXCHA IO JUCIHUTIJIMHE
7.1. Onucanue nokaszarejied U KpUTEpPUEB OICHUBAHUS KOMIIETEHIMA Ha
Pa3JIMYHBIX 3TANaX UX GOpMHUPOBaAHHUSA, ONTUCAHUE KA OLCHUBAHUA
7.1.1 Tan TeKylmero KOHTPoJisi
Pe3ynbpTarel TEKymero KOHTPOJISI 3HAHMM M MEXKCECCHMOHHOW aTTeCTalluu
OLICHUBAIOTCS IO CIEAYIOIIEN CUCTEME:

«aATTCCTOBAHY,
«HE aTTCCTOBAH.
Komie- PesyabTaThl 00y4eHus, Kpurtepun He arTecToBaH
XapaKTepu3yloLIue ATTecTOBaH
TCHIHHA ¢(hOPMHPOBAHHOCTL KOMIETEHUUH ONCHHBAHHA
[K-2 3HaTh OCHOBHBIE npuHuunel,| Iloxa3an 3HaHUA [onnoe nu Henocemenne
MOJIOKEHUS u TUIIOTE3bI|  JIEKLIHOHHOTO YaCTHYHOE JIEKLINOHHBIX,
COTNIPOTHUBIIECHUS MaTepHasoB, MaTepHaia u MOCeIIeHNe 71a00paTOPHBIX U
METOABl M TNPAKTUYECKHUE IPHUEMBI| JINTEpaTypHBIX JICKITUOHHBIX, MPAKTUYECKHUX
pacuera cTepKHEH M CTEP)KHEBBIX HCTOYHHUKOB. Ja00PaTOPHBIX U 3aHATUH.
CHCTEM, IIpH MPOEKTUPOBAHUH|AKTHBHAS paboTa HA|  MPAKTUYECKUX
JleTajled U KOHCTPYKLMH paszena| NPakTUYECKUX U 3aHATHH.
IPOEKTHOHN TOKyMEHTaIUH J1a00paTOPHBIX
3aHATHUSAX.
YMmers B COOTBETCTBUU c| Iloka3an 3HaHUSA INonnoe nn Henocemenue
TEXHUYECKUM 33laHME€M TPaMOTHO|  JIEKLIHOHHOTI'O JaCTUYHOE JIEKIIMOHHBIX
COCTaBJIATh ~ PAacCUYETHBIE  CXEMBI, Marepuana u MOCEIICHUE 71a00paTOPHBIX U
CTaBUTb  TPAaHUYHbIE  YCJOBUS,| JIMTEPATYPHBIX JIEKIINOHHBIX, MPaKTHYECKUX
OTIpENETATh TEOPETUYECKU u HCTOYHHKOB. 71a00PaTOPHBIX U 3aHATHH.
9KCIEPUMEHTAIBHO BHYTpPEHHHE|AKTHBHAs paboTa Ha|  NPAKTUYECKHX
YCHIHS, HampspkeHus, nedopMaluy| MPaKTHYECKUX U 3aHATHH.
U IepeMeIleHHss B  JIeMEHTax| JabopaTOpHBIX
CTPOUTENBHBIX KOHCTPYKLUH IS 3aHATHAX.
000CHOBaHHOTO TIPUHATHS PEUICHUI
[0 TPOEKTUPOBAHUIO 3JAHUNH U
COOPYKEHUI
Bnanets 3HAHUAMU MetozoB| Iloxa3zan 3HaHUA [Nonnoe niu Henocemenue
MPOEKTUPOBAHUA M MOHHUTOPHUHIA|  JIEKLIHOHHOTO YaCTHYHOE JIEKIIUOHHBIX
31aHUd M COOPY)KEHUH,  HUX Marepuaia u MOCELEHUE mabopaTOPHBIX U
KOHCTPYKTHUBHBIX JJIEMEHTOB,|  JINTEPaTyPHBIX JIEKIINOHHBIX, MPaKTHYECKNX
BKIIFOYasi  METObI pacdyeTHoro|  MCTOYHHKOB. Ta00PaTOPHBIX U 3aHATHH.
000CHOBaHMS, B TOM 4YHCIE C|AKTHBHasg paboTaHA| MPAKTHUECKUX
HCTOJb30BAHUEM MIPAKTUYECKUX H 3aHATHH.
MIPOTPaMMHO-BBIYHCITUTETIHHBIX Tab0paTOPHBIX
KOMILIEKCOB u cHcTeM 3aHATHAX.
ABTOMAaTH3HPOBAHHOTO
MPOEKTUPOBAHUS
[1IK-4 3HaTh OCHOBHEIE npuHuuneL,| [lokasan 3HaHUA Tlonaoe nimn Hemnocerenne




MOJIOKEHUSI W TUIOTE3bl TEOPUH|  JICKIIHOHHOTO YaCTUIHOE JIEKIIMOHHBIX,
YIIPYTOCTH, METO/IBI M IPAKTHYECKNE|  Marepuaia u MoCelIeHue 71a00paTOPHBIX U
IIpUEMBI  pacyera, IUIOCKUX H| JINTEpaTypHBIX JICKIIMOHHBIX, MPaKTHYECKUX
OOBEMHBIX ~ KOHCTPYKUMH  TIpH|  HCTOYHHKOB. Ja00paTOPHBIX U 3aHATHH.
MIPOBEJCHUH nabopaTopHBIX |AKTHBHAsA paboTa Ha|  MPaKTHYECKHUX
UCTIBITAaHUH JUII OLEHKH OOBEKTOB| J1a0OPAaTOPHBIX 3aHATHH.
MPOMBIIUIEHHOTO ¥ TPAXKTAHCKOTO| MPaKTUYEeCKUX
Ha3zHaA4YeHU I 3aHATHAX.
Ymers cobupath, oOpabarbiBath,| Iloka3zan 3HaHUS [onnoe nu Henocemenne
aHaIM3UPOBATh u 0000mars|  JIEKIMOHHOTO YaCTUYHOE JIEKIIHOHHBIX,
pe3ylnbTaThl  OKCIIEPUMEHTOB | Mmarepuaia u MocelIeHue 11a00paTOPHBIX U
J'Ia60paT0pHI)IX I/ICCJ'ICJIOBS.HI/II‘/II B JINTEPATYPHBIX JICKITUOHHBIX, MMPAKTUYCCKUX
COOTBETCTBYIOILIEH obactu HCTOYHHKOB. a00PaTOPHBIX U 3aHSATHH.
IIPOEKTUPOBAHUS AkTHBHas paboTa Ha| MNPaKTHYECKUX
J1a00paTOPHBIX U 3aHATHH.
MPaKTHYECKUX
3aHATHSAX.
Bunagers Meronmamu onpenenenus| Ilokasan 3HaHus Tlonnoe nnu Henocemnienne
HaIpsHKEHHO-1e(OPMUPOBAHHOTO JIEKIIMOHHOTO JaCTUYIHOE JICKIIUOHHBIX,
COCTOSIHMSA TIOCKHUX u| Marepuana u MOCEIIEHUE 11a00paTOPHBIX U
MIPOCTPAHCTBEHHBIX 3JIEMEHTOB|  JINTEPATYpPHBIX JIEKIIMOHHBIX, MPaKTHYECKUX
KOHCTPYKIIMH TNpH  TNPOBEICHUH|  HCTOYHHKOB. 71a00PaTOPHBIX U 3aHATHH.
71a0OpaTOPHBIX ~ WCIBITAHMH  UIA[AKTHBHAs paboTa Ha| MPaKTHYECKHX
BBIABICHUS] U OLEHKH CBOMCTB M| JJADOpaTOpPHBIX H 3aHATHH.
Ka4ecTB 00BEKTOB MPOMBIIIJICHHOTO| MPaKTHUIECKUX
U TPXIAHCKOTO CTPOUTEIHCTBA 3aHATHAX.

7.1.2 ITan npoMesKyTO4YHOIr 0 KOHTP OIS 3HAH Ui
Pe3ynabpTaThl MpOMEXKYTOYHOTO KOHTPOJIS 3HAHUN OICHUBAIOTCS B 5 ceMecTpe i
O4YHOM (hOpMBI OOYUEHHUSI TIO YETHIPEXO0ATTbHONU CUCTEME:
«OTJINYHOY;
«XOPOIION;
«YIOBIIETBOPUTEIILHOY;
«HEYIOBIIETBOPUTEIILHOY.

Pe3ynbTaThl 00yyeHus, Kpurepun HEY/I0BJI
XapaKTepu3yloume P — OTJIMYHO Xopouo YI0BJI.
copMHPOBAHHOCTH KOMITEeTEeHIIMH

3HaTe OCHOBHBIE MpPHHLHUILL [ Pemenue 3agaun | IIpomemonctpuposa | IIpogemoncTpupoBa | 3agauun

IOJIOKEHHUS u TUIIOTE3b! | CTAHAAPTHBIX |PEIIEHBl B|  H BEPHBIA X0 H BEPHBINA X0 HE

COIPOTHBIICHUS] ~ MaTEpUAJIOB, | IPAKTUYECKH | IIOJTHOM |pEIIeHUs BCEX, HO HE peleHus B pelIeHsI
[IK- | MeTogsl W IpaKTUYECKHE X 3a71a4 o0beMe U | TIONTy4eH BEpHBIH | OONBIIMHCTBE 3a/1a4
2 NIPUEMBI pacdeTa CTEpXKHEH HU MOJTy4eH OTBET BO BCEX

CTEpP)KHEBBIX  CHCTEM, IIpH bl BEPHBIE 3a1a4ax

NIPOEKTUPOBAaHUM  JETaled U OTBETHI

KOHCTPYKIIMH paszena

MIPOEKTHON JOKYMEHTalUU




YMers B cooTBercTBHUM | Pemenue 3amaun | IIpomemonctpuposa | IIpogemoncTpupoBa | 3amaun
TEXHHYECKUM 3aJaHHEM |CTaHIapTHBIX |pELICHBI B|  H BEpHBIN X0[ H BEPHBIN X0/ HE
TpaMOTHO COCTaBIIAATh | MPAKTUYECKH | TIOJIHOM |peIIeHHs BCeX, HO He pelIeHus B PpelIeHbI
pacyeTHble CXEMBI, CTaBHUTh X 3a1a4 o0beMe M | TIONTy4eH BEpHBIH | OONBLIMHCTBE 3a/1a4d
rpaHuYHbIC yCIIOBUS, MOJTy4YeH OTBET BO BCEX
OIIPEENATh TEOPETHYECKH H bl BEpHBIE 3ajaqax
9KCHEPUMEHTAIEHO OTBETEHI
BHYTpPEHHHE ycuIus,
HarpspkeHus, JedopMmanuu 1
nepeMelieHuss B DIIEeMEHTax
CTPOUTENBHBIX  KOHCTPYKIWH
JUIsi 00OCHOBAaHHOTO IPHHSTHUS
pelIeHNil 0 IPOEKTUPOBAHUIO
31aHUH U COOPYKEHUM
Brnaners 3HaHussMu  MmeTonoB| PemeHue 3anaun | [Ipopemonctpuposa | [IponemoncTpuposa | 3anaun
MIPOEKTUPOBAHUS U MOHUTOPUHTA| IPUKIIAAHBIX |pELICHBI B H BEPHBIN X0 H BEPHBIN X0 HE
31aHUIl ¥ COOpyKeHuil, ux| 3a1auB MOJTHOM |pEIIEHHsI BCEX, HO HE pelIeHus B pElLICHBI
KOHCTPYKTHUBHBIX ~ 3JIEMEHTOB,| KOHKPETHOH |00BbeMe M| MOIy4eH BEpHbIH | OOMBIIMHCTBE 33124
BKJIFOYasi METOJbl  PAaCUETHOIO | MPEIMETHOH | momydyeH OTBET BO BCEX
00OCHOBaHHUS, B TOM 4Yucle ¢| 00JIacTu  |bI BEpHBIE 3ajadax
UCIIOJIb30BaHUEM OTBETEI
IIPOTrPaMMHO-BBIUYUCIUTENBHBIX
KOMILJIEKCOB u cHCTEM
aBTOMAaTH3UPOBAaHHOTO
MIPOEKTUPOBAHUS
[IK- |3Hare OCHOBHBIE TNPHUHIHUIGL, | Pemienue 3amaun | [Ipomemoncrpuposa | IIpogemoncTpupona | 3amaun
4 MIOJIOKEHHS ¥ TUIIOTE3bI TEOPUH | CTAaHJAPTHBIX |PEIICHBI B|  H BEPHBIH X0x H BEPHBIN X0 HE
YIPYTOCTH, METOJIBI U | IpaKTHYECKH | MOJHOM |pelIeHus BceX, HO He pelIeHus B peIICHBI
MIPaKTHYECKHE IPHUEMBI pacyera, X 3a7a4 o0beMe U | TIONy4eH BEPHBIH | OONBIIMHCTBE 3a/1a4
TUTOCKHUX u 00BEMHBIX MOJTy4eH OTBET BO BCEX
KOHCTPYKIIMH TpPH TIPOBEIICHUHU bI BEpPHBIE 3amaqax
71a00paTOPHBIX MCHBITAHUHN JUIS OTBETEHI
OLIEHKH 00BEKTOB
MIPOMBIIIIEHHOTO n
TPayKIaHCKOTO Ha3HAYECHUS
YMeth cobupath, | Perienue 3anaun | [Ipopemonctpuposa | [lponemoncTpuposa | 3anaun
00pabaTbiBaTh, aHAIM3UPOBATH | CTAHAAPTHBIX |pEIICHbI B H BEPHBIN X0 H BEPHBIN X0 HE
n  0000mare  pe3yibTaThl | MPAKTHYECKH | TTOJHOM |pelIeHus BceX, HO He penIeHus B pelIeHbI
9KCIEPHMEHTOB n X 3a1a4 o0beMe M | TIONTydeH BEpHBIH | OONBIIMHCTBE 3a/1a4
11a00paTOPHBIX UCCIIEAOBAHUH B MOJTy4eH OTBET BO BCEX
COOTBETCTBYIOIICH obnacti bl BEpHBIC 3a7aqax
TIPOEKTUPOBAHUS OTBETEHI
Bnagers Meronamu| Pemenue 3amaun | [Ipomemonctpuposa | IIpogemoncTpuposa | 3amaun
OIIpeIEIEeHHS IIPUKJIAJHBIX [pellIeHbl B|  H BEPHBIH X0 H BEpHBIN X0 HE
HaIpsHKEeHHO-1e(opMHUPOBaHHOT 3aad B MIOJTHOM |pEIIEHHsI BCEX, HO He peLIeHus B peLICHBI
O  COCTOSHMS  IUIOCKHX | KOHKPETHOH |00BeMe M| MOIydeH BEpHbIH | OOMBIIMHCTBE 33124
IIPOCTPAHCTBEHHBIX  AJIEMEHTOB| IPEIMETHOHN | MOTyYeH OTBET BO BCEX
KOHCTPYKLIIMI IIpU TNpoBeAeHHH| O0OJacTH  |BI BEpHBIE 3a7a4ax
71a00paTOPHBIX MCMBITAHUHA IS OTBETEI
BBISIBJICHUS! M OLICHKH CBOWCTB U
Ka4yecTB 00BEKTOB
MIPOMBIIILIEHHOTO u
TPaKIAHCKOTO CTPOUTEIHCTBA

7.2 IlpumepHbIi NepevyeHb OIEHOYHBIX CPeACTB (TUMOBbIE KOHTPOJbHbIE
3aJaHUsl WIM HHbIEe MaTepUaJibl, HEOOXOAUMBbIE /Il OUCHKH 3HAHUM, YMEHWUH,
HABBIKOB M (WJIH) ONbITA eSITEJIbHOCTH)

7.2.1 llpumepHbIi NepeyeHb 3aIaHNH )1 OATOTOBKHU K TeCTHPOBAHMIO

1. Yto Takoe ynapHas BA3KOCTb?
Omeem.  CnocobHocmb mMamepuanos npu 0eghopmMuposaniuy no2nowams SHep2uio



HA3bl8AEMCsl B53KOCMbIO, MePOll KOMOpoU cayxcum yoenvras paboma. Conpomuenenue
Mamepuanos OUHAMUYECKOM) PA3PYULEHUTO 8 YCIOBUSIX KOHYEHMPAYUU HANPANCEHUU
oyenusaiom sszkocmoio KCU 6 [oic*cm™, onpedensiemoii no gopmyne KCU=WI/A,,
20e W-paboma, 3ampavusaemas na paspyuienue oopaszya, A0-nauanrbras niowaos
pabouezo ceueHusi 8 Mecme KOHYEHMpamopa.
2. Yto Takoe ynap? Kakue BBOASITCH JONYyIIEeHUsT TIPU ONpeaeeHHH
nepeMellleHU ¥ HANPS’)KEHUI, BLI3BAHHBIX /IefiCTBHEM YAAPHBIX HATPY30K?
Omeem:
1)  Hanpsoicenus 6  yoapHom  djleMeHme He  npegocxodsm  npeoend
NPONOPYUOHATLHOCMU, U 3aKOH I yKa coxpaHsem c801o Cumy.
2) Tena nocne yoapa ne omoensromest Opye om opyea.
3) Yoapsrowee meno sasnsnemcs abcontomuo sdcecmrum u He 0eqpopmupyemcsi.
4) Ilomepeii uacmu 3nepauu, nepexooawel 8 meniomy u 8 IHepeulo KoaiebamenbHo20
08UdICEHUST COYOaPAIOUUXCSL Mel NpeHeDpe2aeM.
5) Macca yoapsemoeo anemenma mana no CpasHenuio ¢ Maccou yoapsaoue2o meia u 8
pacuem He NPUHUMAETCS]
3. YUTto Takoe nuHAMUYeCKUI K0IQPULIMEHT U YeMy OH PaBeH NpH NMoabeMe rpy3a
C MOCTOSIHHBIM ycKkopeHHeM? OObsICHUTE CMBIC/I BeJIMYMH, BXOASIINX B hopmyay
1JIs1 onpeaesieHUsi ATMHAMHY eCKOoro Kod(puumnenra.

Omeem:
—( ) 7 N No=Q+F’u,,.=Q+%a=Q-(1+SJ ,
g
KH:(1+a/g).
§ Io-f@‘?{f}
0 &
P

4. 3anummure (Gopmyay IS JAHHAMHYECKOr0 KO3 PHUIHMEHTAa NMPH NPOXOJIbHOM
yaape. O0bsicHUTE CMBICJI BeJINYMH, BXOASIIIUX B (popmyany

Omeem.
2-h
Al =Al, | 1+ 1+—- |=Al, -k,
Al
’ [ 2"
) k, =1+ [1+=——
] A Al

7 7.
o} &)
5. 3anummTe Gopmyay s AMHAMUYECKOro ko3¢ duinueHTa Npu mnomnepevyHoOM




yaape. O0bsicHUTe CMBICJI BeJIMYUH, BXOASIIHUX B (DOPMY.LY.

Omeem.
' 2-h
- J k,=|1+ [1+ 7 ol
A P S (1+ KQ ]
L= = 2
a \ rae o, -ctatuueckas aepopmanus (Al ,v,, ) B
L TOYKEC NAJICHUA I'py3a

6. O0bsicHUTe BJIMSIHUE HA IMHAMUYEeCKUIT K03 PUUMEeHT Macchl y1apsieMoro
rpysa.

Omeem.

Macca yoapsaemoezo epy3a mana no cpasHenuio ¢ Maccot yoapsanowe2o0 meia u 8 pacyem
He NPUHUMAEMCS.

7. UT0 noHNMAaeTcd Mo ABJIEHUEM yCTAJIOCTH MaTepuaja ?

Omeem.

Yemanocmoio mamepuana smo sénenue paspyuienus Mmamepuaia 6 pe3yibmame
NOCMENneHH020 HAKONIeHUSI HOBPENCOEHUL, NPUBOOAUUX K BOZHUKHOBEHUIO MPEUJUH npu
MHO20KPAMHO NOBMOPHOM HACPYIHCEHUU.

8. Kakoe cBoiicTBO MaTepuaJia Ha3bIBAETCS BHIHOCIUBOCTHIO? UTO moHuMaeTcst
MO AIBJICHHEM YCTAJI0CTH MaTepuasa ?

Omeem.

Yemanocmoio mamepuana smo sienenue paspyuienus mamepuana 6 pe3yibmame
NOCMENeHH020 HAKONIeHUSI ROBPENCOEHUL, NPUBOOAUUX K BOZHUKHOBEHUIO MPEUjuH npu
MHO20KPAMHO NOBMOPpHOM Hazpyicenuu. Ceolcmea mamepuana npomueoCcmosims
YCmanocmu Ha3vl8Aemcs  8bIHOCAUBOCMbIO.

9. Uto Takoe MUKJ HanpsizkeHuii ? Kakue ObIBaloT HMKJIbI HANPsikeHuid? Kakue
napaMeTpbl XapaKTepU3yOT UK HATIPAKEHU?

Omeem.
CO@OKyI’ZHOC‘mb nOCﬂedoeameﬂbezx 3Ha"l€Hl/llZ Hanpﬂofceﬂuﬁ 3a oduH nepuod UX UBMEHEHUA
Haszvleaemcs YUKIOM.



Puc.9.1 [uxnol Hanpsisxcenul. a - 3HAKONOCMOSAHHBIU,  O-NYIbCAYUOHHDBIU,
6-3HAKONEPEMEHHbI

O +0.;
Cpeonee HanpsoiceHue yukia o, =—"%— . min_-

~ O, — 0.
AMnJlumyda HanpAsICeHUU YuKia o, = 11> S 1111 ;
2

o O .
Koo duyuenm acummempuu yuria nanpsoicenuti. R, =—m;

Gmax

Ecnu o, = 0, mo YUKITT Ha3bleaemcs CUMMEMPUUHBIM.

Ilpu smom o, =-0,,=0,, 0,=0,, R =-1.

o

Ecnu o, * 0, mo YUKl Ha3bleaemcs ACUMMeMPUUHbIM U MOdHcem ObIMb:

3HaKonocmosiHHviM - npu 0p Rp 1l; snakonepemennvim — npu —1p Rp 0 Hynesvim —
O O (2

npu R=0 u o, =0, o,,=0, o, =5 o, =3 uw o,, =0, o,,=—-0, 0,=0, =5
10. Yto nmpexacranisier codoii kpunasi Besiepa?
Omeem. OcHOBHOU XapakmepucmuKkou bIHOCIUBOCINU MAMEPUALa SISEemcs
noyuaemas SKCnepuMeHmanbublM nymem kpusas ycmanocmu. Opounamsi Kpugou
YCManocmu — 3Ha4eHUust MaKCUMAIbHbIX HANPSHCEHUU YUKAA, NPU KOMOPbIX
npoucxooum paspyuienue 0emanu, a abcyucca — Yucio Yukios N, Komopoe

ebloepaicana oemavb 00 paspyuienusi (puc.10.1)
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Puc. 10.1 Kpusas ycmanocmu
7.2.2 llpuMepHbIi NepeyeHb 3a1aHNI I pellleHUus1 CTAHAAPTHBIX 3a1a4
1. 3anucarb auddepeHnnaATILHOE ypaBHEHHME OCH HM30THYTOI0 CTEpP:KHSI TNPH

NPoOAOJILHO-TIONEPeYHOM u3rude. /laTh NmosicCHeHHWe K BeJIMYMHAM, BXOAAIIMM B
YPaBHEHHE.

Omeem.
F
§ Al Y
\\
i— N
| &
— \ -
e Al
= AR
] i
~ . Ejuisa=1)
—] )
— /
o I
— :
L ;,rlr \:\
F} — - K
r
s
— 4
P
X
Puc.1.1

Hzeubarowuii momenm 6 npouszsonvHom cewenuu (puc.1.1)
MZ(X) = P'U(X)+ MO(X) (11)1
20e M, - useubarowuii MOMeHN MOJbKO OmM NONEPEeyHOU HACPY3KU.

s onpedenenus npoeuba 60cnonv3yemcs ouppepeHyuaibHviM ypasHeHuem

E-Jz.d;')(x)=—Mz(x):—P.u(x)—M0(x) (1.2),

X2




eoe J, -MOMeHm UHepYuu CceyeHus OMHOCUMENbHO 2NA6HOU YEHMPAIbHOU OCU,
NEPREHOUKYTAPHOU NIAOCKOCMU OCUCmEUs. Nonepeunol Hazpy3ku. Ypaenenue (1.2)
npeocmasisiton 8 8uoe

o =20, 02

z

P 2
—=a*. (14
rIe =73 a (1.4)

2. Onumure mnepexoa ot AuddepeHNATBHOIO yPaBHEHUsI OCU U30THYTOI 0
CTePKHS K YPABHEHHIO PABHOBECHSI.

Omeem. Ilocne 0sykpamnozo oughghepernyuposanus ypasrenus
d2u(x)

M, (X)
dXZ +a2.U(X):_EO—JZl
nOJYYUM
KPR s V(x)] —icsR
X i ) s0e
2
- My () =g ()

X

3.3anumuTe TrpaHUYHBbIE YCJIOBUS 1JISI KOHCOJIbHOI M IIAPHUPHO-O0NEPTOii
0aJIOK.

Omeem.
2

3
Konconvnas banxa: x=0, EJ [—2 V(X)J =0, EJ [—3 V(x)j =0 x=L,V()=0, e V(x)=0
X

X
Llapnuupno-onepmas b6anxa:x=0, V(x)=0, Ej [
X X

4. 3anumute popmyJiy 1Sl BHIYHCIEHUS HOPMAJIbHbIE HANIPSI’KEHUsI NIPU
MPOI0JbHO-IIONIePEeYHOM U3ruoe.

2 2
— V(x)] =0 x=I, V(x)=0, Es [—2 V(x)] =0

o - {2
w(1-(%))
0 22 Ed ) )
ede P, = E -Oiineposas cuna (1 He obszamenvro pasen J.. ), M, Vo

U32UbAOWUL MOMEHmM U NPO2UO MOJILKO OM OelCmEUs NONepeyHOll HA2PY3KU.

5. 3amnmure auddepeHnUAIbHOEe YPABHEHHE IJIsi MPOrudoOB Oayikm, Je:Kamien
HA yIIPYyroM ocHoBanum. /[aTte mosicHeHue K BeJIMYMHAM, BXOASIIIIUM B YPaBHEHHeE.

Omeem.
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Puc.5.1 Puc.5.2

IIpu cocmaeénenuu ypasnenus 6aIKu Ha yNpy2om OCHOBAHUU UCNOIb3YEMCs 2Unomesda
Bunknepa: omnop epynma nponopyuoraner 80asnusanuio 6aiku 6 0CHoéaHue (npo2uby
oanxu), Komopoe obnadaem 08YCMOPOHHUMU yupyaumu C8A3AMU,
CONPOMUBTIAIOWUMUCS KAK cocamuto, mak u pacmsdicenuro. Tozoa 3asucumocms
UHMEHCUBHOCIU peaKyul OCHOBAHUs { om npocuba Oaiku U Mmodcem Obimb

npedcmaenena evipaxcenuem KOV o0 —yupuna Ganku, m; k -xosgguyuenm
NPONOPYUOHATLHOCIU, — HA3bIBAEMbIll  MAKdHCe Kodp@uyuenmom nooamiueocmu
ocrnosanus i Kospduyuenmom nocmenu (Hin). Juppepenyuansroe ypasnenue
umeem 6uo

vV 4+ amty =i m = : ﬁ
EJ] 4E]

6.IMosicuuTe puznyeckuii cMbica Ko3IQGUuIHEeHTa M B ypaBHEHUHN

oIV 4 amty = -
Ej

s| kb

4E]
Omeem. , 3asucum om OMHOCUMENbHOU BEeIUUUHbL HCECIMKOCMU Ha
npocaoky Kb u uzeubnoi ocecmxocmu 6anxu EJ.

7. IlosicHUTDH, MOYeMYy 3aJa4a pacyeTa 0ajKu, JeKaleid Ha ynNpyroMm oCHOBAaHHM,
SIBJISIETCS CTATUYECKH HEONpeae MM Oid.

Omeem.

3aoaua pacuema Oanku Ha  YNPY2OM  OCHOBAHUU  ABNAEMCA  CMAMUYECKU
HeonpeoenuMol, MaxK KaK 6HYMpeHHUe YCUUS 8 CeYeHUsAX OalKu He Mocym Obimb
Hatioewvl 0Oe3 paccmompenusi oepopmayuil. [leticmeumenvHo, 051 ONnpeodeneHus
BHYMPEHHUX YCUIUL 8 CeYeHUU OAIKU HAO0 3HAMb YNPYeUull Omnop, KOMopblii, 8 C8010
ouepeodb 3a8ucum om 60a8IUBAHUS OANKU 8 OCHOB8AHUE, M.e. Om ee NPo2UO08

8. OnuuuuTe aJropuTM oONpe/esieHUs NMepeMeleHuii 1 YCUJIUil Npu pacyere
0asku Ha ynpyrom ocHoBanuu. IlpuBenuTe mpumep pacuyera.

Omeem.

B kauecmee ocnoeHou HeusgecmHol npuHumaemcs Qpyuxyus npoeuboe oanxu V(X) u
cocmasnaom 01s Hee oughghepenyuanvHoe ypagrenue, K KOmopomy npucoeounsom
epanuynsle ycnosus. M3 peuwenus oupgepenyuanbroll 3a0auu Haxoo0sam QyHKYU0o
npoauba , a 3amem onpeoensem uzudbaruue MoOMeHmbl U NONnepeyHsvle CULbI



2

2 V(x)] Q=EJ[ ig V(x)]
ax C .

Pacuemmnvie dannvie: L=12 m, b=1m, k=210 KH/MS, E=2-10" KH/MZ, J=4-10" M", g=20
KkH/m.
lapnupno-onepmas bamxa:x=0, V(x)=0, gj [ ¢’ V(x)] =0 x=l, V(x)=0, gy (Lzz V(X)J =0

dx2

d 3

M=EJ [

dx’

g =20 kH/™m
oV HR VUG

* v L=12u

-11.25

-.1693

1 N&7

W

Puc.8.1 Onropwr VX,MX,QX
9. Kakoe yc/10’)kHeHHe B pacyeT 0aJIKM BHOCHUT €€ OTJIMNaHue 0T OCHOBAHHUSA?

Omeem.

B cnyuae omaunanus 6anku om ocHosanust ypasreHue pabomol C853uU Ynpyeo2o
OCHOBAHUSL ONUCHIBAIOMCS HEPABEHCMBAMU (PeaKyus 8 C8:A3uU Oobule HYJISL U C853b
pabomaem Ha cocamue, MO0 peaxKyus 8 C853uU PAGHA HYJI0 U NPOUCXOOUN OMPbLE OAIKU
Om Yynpy2020 0CHOBAHUS (OMIUNAHUE ). 3a0aya 8 SMoM Cllyuae CIMaHo8UMCs
KOHCMPYKMUBHO HEIUHEUHOU, M.e. paCUemHasi cxeMa OANKU MeHsemcs 8 npoyecce eé
HA2PYIHCEHUSL.

10. OnuimnrTe 3aBHUCUMOCTH BeJIMYMHBI IPOrM0OB 1 MOMEHTOB OT BbICOTHI

0anku. OTBeT NPON/LIICTPUPYIITE HA KOHKPETHOM IIpUMep e
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Puc.10.1

Omeem
7.2.3 TlpuMepHblii IepeyeHb 3aJaHUI U1 pelleHus] NPUKJIATHBIX 32124

1. Oynxuus HanNpsKeHUH 3a1aHa popmyJ10ii
¢=-50-y°
HATH BBIPAKEHHU JJIsI HOPMAJIBHBIX H KacaTeJIbHBbIX HANPSKEeHNii
A. Oy 2—300y,6y = O,Txy =0.
b. oy = —300y,0'y = 300,1Xy =0.
B. 0, = O,O'y :300X,2'Xy =300.
I. o, =—300y,0, =0,7,, =150y°.

2.DyHKIUA HANIpsKeHui 3agaHa ¢gopmyiou

¢=-50-y°
HAWTHU BBIPAKEHMS JJI JUHEHHBIX | YIJIOBBIX AedopMaumii
300  300uy 0
L E=— Z Ey = Z Ixy =0.
300 300
B. & :—Ey,gy :E’uy,;/xy =0.
300 300
B. & :—Ey,gy =Ey,yxy =0.

'Y g Y



3. Hanps:xkeHHO-1e() OpMUPOBAHHOE COCTOSIHME TUIACTHHKH, MOKA3aHHOM

Ha puc. 3.1 npeacrasisier co0oi
y

00 ! MJLM 2 00

X
—

7

Qo0 3 4 Qo0

Puc.3.1

A. YUCTBIA CABUT
B. uncTelii u3rud
B. gncroe pactsxenue
I'. pacTsikeHue-cxaTue

4. HanpsizkeHHO-AepOpMHUPOBAHHOE COCTOSIHUE IUIACTUHKH, MOKA3aHHOM
Ha puc. 4.1 npeacrasiasier codou

20 1 Ay 2 20
A
I .-
NN RN
7Y x
A ——
A )

20 3 4 20
Puc.4.1

A. 9YHUCTBIA CABUT
b. uncTeIi n3rud
B. gncroe pactsxeHne
I'. PacTsoxkeHune-coxaTue

5. Ha puc. 5.1 noka3zana 6ajika-cTeHKa, Ha pUC. 5.2 MOKa3aHbI MIOPHI ....
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. HOpMaJIbHBIX HANPSHKCHUN O

. HOpMaJIbHbIX HAIIPSDKEHUN O,

. KaCaTCJIbHbIX HaprDKeHI/Iﬁ 7,

1w s

. HanOOJIBIIINX KacaTelbHBIX HaHpH)KCHI/Iﬁ Tj

o

Ha puc. 6.1 nokazana 0ajka-CTeHKa, HA PUC. 6.2 MOKa3aHbI YMIOPHI ....
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Puc.6.1 Puc.6.2

A. HOpPMaJIbHBIX HAIPSDKEHUH Oy

b. HOpMaNbHBIX HANIPSOKEHUN O,
B. kacaTenbHbIX HANPSOKEHUH T,

I'. HanOOJIBIIMX KacaTeIbHBIX HaHpH)KeHI/Iﬁ Ti

7. Ha puc. 7.1 noka3zana 6ajika-cTeHKa, Ha puc. 7.2 MOKa3aHbl AMIOPHI ....
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Puc. 7.1 Puc.7.2
A. HOPMAaJIbHBIX HaprDKeHI/Iﬁ O-y




b. HopManbHBIX HANIPHKEHUH O
B. xacaTenbHbIX HAIPSHKEHUA T .

I'. Han0oIbIIMX KAaCATENbHBIX HANPSIKEHUH T |

8. Ha puc. 8.1 mnoka3aHa mJIacTHHA ¢ YJJIMOTHYECKUM KeCTKO 3aKpelIeHHbIM

KOHTYPOM, a Ha puc. 8.2 nmokazaHa

q

FRPTETRFIFRIFRITEC

|
max w

a e a

L >

Puc.8.1

A. IOBEpXHOCTh n3rubaromux Mmomentos M X
B. moBepXHOCTH KPyTAIMX MOMeHTOB M Xy
B. noBepxHOCTh n3rubaromumx Momentos M y

I'. u30rHyTas cpeuHHAs MOBEpXHOCT MmiacTunbl W

9. Ha puc. 9.1 mnoka3aHa miacTHHA € JIJIMNTHYECKHM KECTKO 3aKpenjJeHHbIM

KOHTYpPOM, a Ha puc. 9.2 noka3zaHa
.

2
-3

| a |
IEETERIR TR RTRRTY

|
max w

g »le
L

Puc.9.1 Puc.9.2

A. TIOBEpXHOCTb M3rHOaromux Mmomentos M X
B. IOBEpXHOCTh KPyTAIMX MoMeHToB M Xy
B. nosepxHocTh n3rubaronmx momentos M y

I. HU30rHyTas CpCANHHAA MOBCPXHOCTD IMJIaCTHHBI W

10. Ha puc. 10.1 mnoxka3ana miacTHHAa ¢ JLIMITHYECKUM KeCTKO 3aKperieHHbIM



KOHTYpOM, a Ha puc. 10.2 noka3ana

A

|21 G =
IFEIERIRNIRRTRRLY!

max w

< L i

Puc.10.1

Puc. 10.2

A. IMOBCPXHOCTDb I/I3I‘I/I6aIOHH/IX MoMeHTOB M X

b. noBepxHOCTH KPyTAWMX MOMEHTOB M,
B. oBepxHOCTB M3rubaronmx MomMeHToe M,

I'. m3orHyTass cpeauHHAs TOBEPXHOCTH TIacTUHBl W

7.2.4 IlpumMepHbIi epeYeHb BOMPOCOB /1JIs1 MOAT0TOBKHU K 3a4eTy
He mpenycmoTrper y4eOHBIM TTAHOM.

7.2.5 IllpumepHbIii NepeyeHb 3aIaHNH VI OATOTOBKHU K IK3aMeHy
[ToHsiTHE O TMHAMUYECKOM Harpy>KEHHH.
OOmwmit MeToJ] pacueTa Ha TMHAMHUYECKHUE BO3ICUCTBYS, MpuHIun J{amamoepa.
PaBHOyCKOpeHHOE nBMKEHUE Tena. JluHaMmuaeckuit KodpPuimeHT.
Ornpenenenne nepeMenieHnd U HanpsKEHUI TIPU y1ape.
IIpononbHBIN yaap.
[Tonepeunslii yaap.
CoBpeMeHHbIE TMPEACTABICHUS O MPOYHOCTH MATEPUAIOB IMPH HANPSKEHUSX,
U3MEHSIOLIUXCS TI0 BO BPEMEHH.
8. YcTanocTh MaTepUaioB.
9. IIpoyHOCTH MpPU HAMIPSKEHUAX, IUKINYECKUA U3MEHSIOIINXCSI BO BPEMEHHU.
10. XapakTepucTHKH, ITUKINYECKH U3MEHSIOIIUXCSI BO BpEMEHHU Harpy3o0K.
11. KpuBble ycranocTu, pe/ien BHIHOCIUBOCTH.
12. TIpo1oabHO-TIONEPEUHBIN U3TUO CTEPIKHS.
13. AuddepennmanbHoe ypaBHEHHE MPOAOIBHOTO U3ruoa.
14. Pacyet mpOYHOCTH U >KECTKOCTHU TIPH MPOIOTHHOM U3THOE.
15. Pacuer Oanku Ha ypyromM OCHOBAHHH.
16. IuddepennmaibHoe ypaBHEHHE ISl  TTPOrMOOB OaKH , JIeKalen
Ha BUHKJIEPOBOM OCHOBAHHH.
17. PacueT mpoOYHOCTHU U )KECTKOCTH KOPOTKUX OaJlOK Ha yIPyroM OCHOBAHMH.
18. OcHOBHBIE ypaBHEHUS TEOPUU YIIPYTOCTH
19. Jluddepenunansubie ypaBHEHUS] pABHOBECHUS.
20. Coornomenus Komm.

NoORowNE



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

O06006meHHsIi 3akoH ['yKa.
[TocTanoBKa 3a71a4u TEOPUH YIIPYTOCTH B MEPEMELICHUSIX U HATIPSIAKECHUSX.
[Inockas 3agada TEOpUU yIPYTrOCTH.
[Tnockas nedopmarusi.
[Inockoe HanpsiKEHHOE COCTOSHUE.
Pemenus miockoit 3a1aun B 1EKapTOBOM U B TTOJISIPHOM CUCTEMAX KOOPAUHAT.
OyHkuus HanpsHKeHuu. [IpumMepsl pacyeTos.
N3rub TOHKHUX IMJIACTHH.
OCHOBHBIE TUTIOTE3bI TEOPUM TOHKUX TIIACTHH.
HuddepennmanpbHoe ypaBHEHUE U3rH0a MIACTUHBI.
VY cnoBus 3aKkperyieHus MIACTUH M0 KOHTYPY (TpaHUYHBIE YCIIOBUSA).
[Tpumepsl pacuera MPSIMOYTOJBHBIX  TIJIACTHH.
Pacdyer miacTuHBI C AJUIMNTHYECKUM KOHTYPOM.

7.2.6. Meronuka BbICTABJIEHMS OLEHKM TIPU  NPOBeIEHUH
MPOMEKYTOYHOM aTTeCTAIIHH

Hanpumep: Oxzamen nposooumcsi no mecm-ounemam, Kaxcoviti u3
komopwvix coodepacum 10 eonpocos u 3aoauy. Kascowui npasuibhviti omeem Ha
sonpoc 6 mecme oyenusaemcsi 1 oannom, 3a0aua oyenusaemcs ¢ 10 6annos (5
bannos eepHoe peuwieHue u S 0annos 3a Gepuvii omeem). Maxcumanvroe
Koauuecmso Haopanuvix oannos — 20.

1. Oyenxa «Heyoosnemeopumenvhoy cmasumcs 8 ciyiae, eciu CmyoeHm
Habpan menee 6 6annos.

2. Oyenka «YoosnemeopumenvbHo» CmMasumcs 8 ciyyae, eciu CHyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopowoy cmasumcs 6 ciyyae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenxa «Omauunoy» cmasumcs, eciu cmyoewm Hadbpan om 16 oo 20
oannos

7.2.7 llacnopT ¢oHIa OLIEHOYHBIX CPENCTB

Kog HaumeHnoBaHue oLleHOYHOrO
Kontponupyemsble pasaensl (TEMBbI) .
Ne n/m KOHTPOJIUPYEMOMH cpenacTea
AT KOMI ETEHIIUH
JAnnamMuyeckue u ITK-2, [IK-4 DK3aMEcH
MIEPUOJIUYECKUE HATPY3KHU
CoBpeMeHHbIE TPEACTABICHUS [1K-2, TIK-4 DK3aMeH
0 IIPOYHOCTH MATEPHUAJIOB IIPU
HaIpsHKEHUSIX, U3MEHSIOIIUXCS 10 BO
BPEMEHU. Y CTAJOCTh MAaTEPUAJIOB.
[IpononbHO-TIONIEpEUHBII U3rHO [1K-2, I1K-4 JK3aMeH
CTEPXKHSL.
Pacuer 6anku Ha ynpyrom ocHoBanmd. |[1K-2, TIK-4 JK3aMeH
OCHOBHBIE YpaBHEHUS TEOPUU I1K-2, ITK-4 OJK3aMeH
YIPYTOCTH.
Mertozpl pelieHus 3a1a4 TEOpUU [1K-2, I1K-4 JK3aMeH
YIPYTOCTH.
ITnockas 3amaya Teopuu ynpyroctu. |[1K-2, T1IK-4 JK3aMeH




8 [Tnockas 3anava teopun ynpyroctu B |I1K-2, ITK-4 JK3aMEH
HOJIAPHBIX KOOPAMHATaX, OCHOBHBIE

ypaBHEHUS.

9 W3rub TOHKUX IIACTHH. I1K-2, IIK-4 JK3aMeH
Hamnpsoxenno-nedhopmupoBanHoe
COCTOSIHHE.

10 Pacuer mactun ¢ npsmoyronsHeiM 1 |I1K-2, TTK-4 JK3aMeH

C DIUIMNTUYECKUM KOHTYPOM.

7.3. MeToauyeckue MaTepualibl, onpeaesioniie Npoueiypbl OleHUBAHUS
3HAHU, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

Konmpons ycieBaeMOCTH OCYILECTBISIETCS HAa JTAOOPATOPHBIX U MPAKTUYECKUX
3aHATHSX: B BHJIE ONPOCAa TEOPETHUYECKOIO MATEpHiia U YMEHUS NPUMEHSATH €ro K
PELIEHUIO 33a/1ad Y JOCKH, B BUJE IMPOBEPKU BBIMNOJHEHUS YNPAKHEHUW WU pPELICHUS
IIPOCTEUIINX 3a7a4 IO COOTBETCTBYIOLIMM TEMaM.

8 YYUEBHO METOJIUYECKOE U HTH®OPMAIIMOHHOE
OBECIIEYEHHUE JJUCHUIIJINHBI
8.1 Ilepeuenb y4eOHOII JuMTEepaTypbl, HeOOXOAMMOW [JIA OCBOEHHS
TUCHUTLTHHBI
1. Anexcanapo A.B., IloranoB B.Jl., Comporusienue matepuanoB. OCHOBBI
TEOPUH YIIPYTOCTH U IIACTUYHOCTU: Y4eb. a1 By30B. — M.: Beicur. mik. 2002 1. —
400 c. - Pexxum goctyna: https://search.rsl.ru/ru/record/01000963918
2. UBanoB, K. M. Ilpuknagnas Teopus MIACTUYHOCTH : YdeOHOe mocoOue /
NBanoB K. M. - Cankr-IlerepOypr : Ilomurexnmka, 2011. - 375 c. - ISBN
978-5-7325-0996-0. URL.: http://www.iprbookshop.ru/15908
3. MonoraukoB, B. 5I. Teopuss ynpyrocTd M MJIACTUYHOCTU [DJIEKTPOHHBIH
pecypc] / MonotaukoB B. f.,MonoraukoBa A. A.,. - 1-e u3zn. - : Jlans, 2017. -
532 c. - Knaura u3 xomiekiuu Jlanp - MHxeHepHo-TexHUYecKue Hayku. - ISBN
978-5-8114-2603-4. URL: https://e.lanbook.com/book/94741
4. HoBoxuios, B. B. Teopus ynpyroctu / Hopoxxunios B. B. - Cankr-IlerepOypr :
ITonmurexnuka, 2012. - 409 c. - ISBN 978-5-7325-0956-4.
URL: http://www.iprbookshop.ru/15914

8.2 Ilepeyenb WHGPOPMANUOHHBIX TEXHOJIOIHIi, MCHOJIB3yeMbIX MPHU
OCYLIECTBJICHUM 00pa30BaTeJILHOI0 Ipouecca N0 JMCUUIVIMHE, BKJIIOYas
nepeYyeHb JIMIEH3UOHHOI' 0 IPOrpaMMHOI 0 o0ecrieyeHms, pecypcosB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «MHTepHeT», COBpPEMEHHBbIX
npogeccuoHAJbHBIX 0a3 JaAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
Iepuonuyeckne u3gaHus

1.«CtpoutenbHas MEXaHUKA U KOHCTPYKIIMNY (HAYYHO-TEXHUYECKUN KypHAI,

BI'TY).


https://search.rsl.ru/ru/record/01000963918
http://www.iprbookshop.ru/15908
https://e.lanbook.com/book/94741
http://www.iprbookshop.ru/15914

8.2.1 IlepeyeHb JMUIEH3UOHHOIO IIPOrPAMMHOI0 00ecIeYeHHs
[IporpaMMHBIE KOHEYHO-3JIEMEHTHBIE KOMILIEKCHI JINPA-CAIIP-2014

SCAD-2013, sBeruucnurenbHas crtaructudeckas mporpamma STADIA pa3paboTtku
MockoBckoro  rocynapcrBeHHoro  yHupepcutera (HIIO  «Mudopmatnka U
KOMIIBIOTEPHI»).

8.2.2 Ilepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON CeTH

«HHTEpHET?)!

A

KoncynsrrpoBanne nocpecTBOM NEKTPOHHOM ITOYTHI.
http: www.cchgeu.ru. O6pa3oBarenbHbiii  optain BI'TY.

3. http://cchgeu.ru/university/library/elektronnyy-katalog/ DnekTpoHHBIH KaTaior

Hayunoit bubnuoreku BI'TY.

4. elibrary.ru;
5.
6. https://kapranayku.pdy.

dwa.ru.

bazsl JaHHBIX, I/IH(bOpMaIII/IOHHO-CHpaBO‘{Hble N IIOHUCKOBBIC CUCTCMBI.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA AJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

HaumeHnoBanue nomeleHuii 1Jis MPOBEIEHUS BCEX
BHJIOB y4eOHOH JEATEIbHOCTH, IPEILyCMOTPEHHOM
y4EOHBIM [UIAHOM, B TOM YHCIIE TIOMELIEHUS IS
CaMOCTOSITETTHHOM PabOTHI, C YKa3aHUEM IEPEUIHS
OCHOBHOTO 000PYIOBaHMS, YI€OHO-HATIISIHBIX
rocoouit

Anpec (MECTOTIOI0KEHHE) TIOMEIIEHIH IS
MIPOBEICHUS BCEX BUIOB yU€OHON IESTENBHOCTH,
MIPEeIyCMOTPEHHON y4eOHBIM TUTaHOM (B CIIydae
peanm3anmu 00pa3oBaTEeIbHON MPOTPaMMBI B CETEBOU
(opmMe TOTIOTHUTENHHO YKa3bIBAETCSI HANMEHOBAHNE
OPTaHM3AINH, C KOTOPOH 3aKJIFOYEH IOTOBOP)

Ayn. 2121
Kommnekr yueOHol MeOemnu:
-pabouee MecTo mpenojaaBarelis (CTo, CTy);
-paboune Mecta 00yuaromuxcs (CToJbl,
CTyNbs) Ha 23 yenoBeka
IlepcoHanbHble KOMIBIOTEPHI C ycTaHOBIEHHBIM [10,
HoJKIoueHHbIe kK ceTh MHTepHeT — 11 mTyk
TunoBoii KOM-KT JVMH(QOPMATHKH
Wnrepakrusueblii koMmiuiekt SMART SBM680AS

394006, Boponexckas
00acth, I. BopoHex,
ya. 20-nerust OxTs10ps 1. 84
(3manue — yuebHbIid Kopmyc Ne2)

Ayn. 3117
Kommexr yueOnoi mebemnn:
-pabouee MecTo IpernoaaBarens (CToi, CTyn);
-paboune MecTa 00yJarOIIUXCsl (CTOJIBI,
cTynbst) Ha 150 yenoBek
Axyctudeckas cucreMa
Cucrema aKycTudecKas
DKpaH C 3JIEKTPOIIPUBOJIOM Spectra

394006, Boponexckas
o0bmacts, r. Boponex,
ya. 20-nerust OkTs10ps 1. 84
(3nanue — yueOHsblid Kopiyc Ne3)

Ayn. 2303
Kommutekt yue6HO# Mebenu:
-pabouee MecTo mpenogasarelis (CTo, CTyl);
-paboune mecTa 00yJaromuxcs (CTOINBI, CTYbs) Ha 30
YeII0BEK

394006, Boponexckas
obxacts, T. BopoHex,
ya. 20-netust Oxta0ps 1. 84
(3manme — yueGHbIi Kopiryc Ne2)

Ayn. 2307
Kommnekr yueOHoW Mebemu:
-pabouee MecTo mpenoaaBarelis (CTo, CTy);
-paboune Mecta 00y4arouuxcst (CTobl, CTYINbs) Ha 26
YEJIOBEK

394006, Boponexckas
00acth, T. BopoHex,
ya. 20-nerust OkTs10ps 1. 84
(3manue — yueOHbIi Kopmyc No2)

Ayn. 2104
Kommiext yueObHol Mebemnn:
-pabodee MecTo npernoaaBarens (CToi, CTymn);
-paboure MecTa 0OyJaronuxcst (CTOIbI,
cTynbst) Ha 20 4enoBek
1. KoMIUIeKT 1rakaToB JuIsi CBApOYHOTO MPOU3BOJICTBA

394006, Boponexckas
o0bmacts, T. Boponex,
ya. 20-nerust OkTs10ps 1. 84
(3nanue — yueOHbI KOpiTyc Ne2)



http://www.cchgeu.ru/
http://cchgeu.ru/university/library/elektronnyy-katalog/
http://elibrary.ru/
https://картанауки.рф/

Ayn. 6412
Komrmekt yueOHol Meberu:
-pabouee MecTo mpenoaasarels (CTo, CTyl);
-paboune MecTa 00yJaromuxcst (CTOJIBL,
ctynbs) Ha 30 genoBex

394006, Boponexckas
obnacts, r. BopoHex,
yi. 20-netust Oxkta0ps 1. 84
(3manme — yueGHbIi KOpIryc Ne6)

Ayn. 2305
Kommekr yueOHol Mebemnn:
-pabouee MecTo mpenoaaBarelis (CToJ, CTy);
-paboune MecTa 00yuarormmxcst (CTOJNbI, CTy/bs) Ha 30
YEIOBEK

394006, Boponexckas
001acTh, T. BopoHex,
ya. 20-nerust OkTs10ps 1. 84
(3manue — yuebHbIi Kopmyc No2)

Ayn. 2209
Kommiext yueObHoi Mebemnn:
-paboydee MecTo IpernoaaBarens (CToi, CTyn);
-paboune MecTa 00yJaronuxcst (CTObI, CTYINbs) Ha 42
YyeJoBeKa

394006, Boponexckas
o0Omacts, r. Boponex,
ya. 20-nerust OkTs10ps 1. 84
(3nanue — yueOHbIi KopiTyc Ne2)

10. METOANYECKHE YKA3AHMUA JISA OBYYAIOLIIUXCS 110
OCBOEHUIO JUCHMITIJIMHBI (MOAY JIS1)
[To qucununiHe «ConpoTUBIEHUE MATEPUATIOB C OCHOBAMH TEOPHUH YITPYTOCTH.
OcHOBOM M3y4eHUS AUCLUIUIMHBI SBISIOTCA JEKLIUU, HA KOTOPBIX M3JIararoTCs
Hanbosee CyIIECTBEHHbIE W TPYAHBIE BOMPOCHI, a TAK)KE BOMPOCHL, HE HAIIEIIHNE

OTpa)KeHHSI B y4E€OHOM
JlaGoparopubie

JUTEPATYPE.
paboThl BBITIOJHSIOTCS Ha JabopaTopHOM OOOpYIOBaHUU B

COOTBCTCTBHUHU C MCTOAUKAMU, ITPUBCACHHBIMHU B YKA3dHUAX K BBIITOJTHCHHUIO pa60T.

Byt yueOHBIX 3aHATHI

JlesiTenbHOCTh CTY/IEeHTa

Jlexius

Hanucanue koHCIEKTa JIEKIUA: KPaTKO, CXEeMaTUYHO, MOCIIEI0BaTEIbHO
(UKCHUpOBAaTh  OCHOBHBIC  IIOJOXKEHHS, BBIBOJBI,  (DOPMYJIMPOBKH,
0000IIEHNS; TIOMEYaTh Ba)KHBIE MBICIH, BBIIEISATHL KIIIOUEBBIE CJIOBA,
TepMuHbl. [IpoBepka TEpMHHOB, MOHATHH C TOMOINBIO SHIIUKIONEANH,
CJIOBapeil, CIPaBOYHHMKOB C BBIIMCHIBAHUEM TOJIKOBAHUN B TETPab.
O06o3HavueHHE BOMPOCOB, TEPMHHOB, MaTepualia, KOTOPHIC BBI3BIBAIOT
TPYAHOCTH, TIOMCK OTBETOB B peKoMeHayemoil sureparype. Ecmu
CaMOCTOSITENIFHO HE yIaercss pa3o0parhCcsi B Marepuane, HeoOXOIuMO
chopMyIHpPOBATh BOMPOC U 3aJaTh MPENOAABATENI0 HA JIGKIUU WM Ha
[MPAKTHYECKOM 3aHATHH.

JlabopaTopHas pabora

JTaGopaTopHBIe pabOTHI HO3BOJIIIOT HAYYUTHCS IPUMEHSITh TEOPETUUECKHE
3HaHUS, IOTYYEHHbIE Ha JIEKI[UU MPU PELICHUH KOHKPETHBIX 3a7a4. YToObI
HanOonee pAalMOHAIBHO M IIOJHO HCIOJIB30BATh BCE BO3MOXKHOCTH
1a00paTOPHBIX AJI MOATOTOBKM K HUM HEOOXOAMMO: ClenyeT pa3o0parth
JIEKLUIO 110 COOTBETCTBYIOIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
pazmenoM y4eOHMKa, MpOopaboTaTh JONMOJHHUTEIBHYIO JIUTEPATypy H
MCTOYHHUKH, PCIINUTH 3aJa49YM U BBIIIOJHHUTH APYI'UC IMCbMCHHBIC 3aaHH .

[IpakTnueckoe 3aHsaTHE

KoHcriekTpoBanre peKOMEHIyeMbIX UCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM

NeKLM, MOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOMpPOCaM, HPOCMOTP

pekoMeHayeMon mtepatypsl. [IpocnymmBanue ayauo- U BUJI€O3aNKUCEN

M0 3a/JlaHHOM TeMe, BBHIMOJHEHHE pacuyeTHO-TpadUYecKuX 3aJlaHui,
CHICHHE 3a7a4 110 AJITOPUTMY.

CamocrosTenbHas paboTa

CamocrosiTenbHas padoTa CTyJIEHTOB CIOCOOCTBYET TIyOOKOMY YCBOSHUS
y4eOHOro MaTepuana H  Pa3BUTHIO HAaBBIKOB  CaMOOOpPAa30BAHMSL.
CamocrosiTenpHas paboTa mpeanoaraer CIeAyIHe COCTaBISIONINE:

- paboTa ¢ TeKCTaMH: y4eOHUKAMH, CIIPAaBOYHUKAMH, JOMOJHUTEIBHOM
TUTEPaTypOU, a TAK)KE TPOPadOTKa KOHCIIEKTOB JICKITUH;

- BBITIOJTHCHHE JJOMAINITHUX 33JJaHUH ¥ PaCUeTOB;

- paboTta HaJ TeMaMU JJIsl CAMOCTOSITEIILbHOT O H3Y4YCHHUS,




- yyacTue B paboTe CTyJeHUYECKUX HayYHbIX KOH(EepeHUH, ONuMITna;
- HOArOTOBKA K IPOMEXYTOYHOH aTTeCTALNH.

HOI[FOTOBKa K ["'oTOBUTBECS K HpOM@)KyTO‘-IHOfI arTeCTauu CJICAYCT CUCTCMATUYCCKU, B
HpOMe)I(YTOqHOﬁ TCUCHUC BCCT'O CEMECTPA. HNuaTencuBHas IIOATr0TOBKA JOJDKHA HAYaThCs HE
aTTeCTalluu MMO3HCEC, YEM 3a MCCAI[-II0JITOPa a0 HpOMG)I(}ITO‘IHOﬁ aTTeCcraluu. I[aHHBIC

nepen 3adeTroM Tpu JOHA dS(ddexkTHBHEE BCEro MCHOIB30BATH IS
MOBTOPEHUS U CHCTEMAaTHU3aIllK MaTeprara.
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