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1. IlepeyeHb KOMNETEHUM C YKa3aHUEM 3TANOB UX (POPMHUPOBAHUSA B
npouecce ocsoenusi OITOII
U3y4CHUS  TUCHUILIMHBL  «MexaHuka.

B  pesynbrare ConpotuBiieHue

MaTepuanaoB» oOydaromuecs, B coorBerctBuu ¢ OI'OC BO mno HampaBieHHIo

noarotoBku 20.03.02 Ipupoaoo0ycTpoicTBO M BOAONOJIb30BAHME, YTBEPKICHHOTO

npukazoM MunuctepcTBa oOpa3oBanuss u Hayku PO ot 6.03.2015r. Ne 160,
(GhOpMUPYIOT CIIEAYIONNE KOMIIETCHIINH, YKa3aHHbIe B Ta0muIe 1
Tabnuna 1
®opMHpoOBaHUEe KOMIIETEHIMI B mpouecce H3y4eHusl TUCHUTLIMHbI
«Mexanuka. ConpoTuBJieHEe MATEPUATIOB)»
Komnerenmus Wuaukaropsl Drarbl Bunpl 3ansaTHii OneHouyHbIe
Kon | HaumenoBanue JIOCTHKECHUS dbopmMupoBaHUs TSt CpeACTBa IS
KOMIICTCHIIMI | KOMIIETCHIIMU B | (hOpMUPOBAHU OLICHKU YPOBHS
nporecce s c(OpMHPOBAHHOCTH
OCBOCHHUS KOMIICTCHITHH KOMIICTCHIHH
OIIOII
(cemectp)
1 2 3 4 5 6

I1K- Crocoben N1 - 5 JIEKIIUH, JIOKJIaI,

94 pemark 3ana4yd | CrocoOeH MpaKkTUYeCKue | cobeceoBaHume,
npu pemarh 3aHSTHS, TUTIOBOU pacueT
MIPOEKTUPOBAHU HEOKCHEPHBIS nabopaTopHbIe
u 3JIEMEHTOB 3aHATHE,

KOHCTPYKIMHK Ha | SoAadH € CaMOCTOSITEIb
OCHOBE MeTozO0B | [TOMOIIBIO Has paboTta
COIPOTHUBJICHUS | MAaTCMATH4CCK
MaTepuajioB  C | oro amrmapara
IPUMEHEHHEM BEKTOPHOI
I/IH(I)OpMaI_II/IOHIi anreGpbi,
BIX TEXHOJIOTHI
AHATUTUYECKO
1 TEOMETpUU U
MaTeMaTHUYECK
OT0 aHaIn3a
na2-
Crniocoben
pemarpb
3a7auu pu
IPOCKTHPOBAH
WU 2JIEMEHTOB
KOHCTPYKIIUU
U JeTrajei
MaIlliH Ha
OCHOBE 3HaHHI
€CTECTBEHHOHA




YYHBIX
JUCILIUILINH C
MIPUMEHEHHUEM
UH(POPMALIMOH
HO-
KOMMYHUKAIT!
OHHBIX
TEXHOJIOTHH.

Komnerenmmst T1K-9.4 Taxxe dopMmupyercs B X0A€ MPOXOXKICHUS MPOEKTHOM,

HUCIOJIHUTEIbCKOMN IIPAKTUKHW W IIPpHU IIOATOTOBKC K IIPOOCAYPC 3alllMThl KM 3alllUTC

BBIITYCKHON KBJIM(PUKATMOHHOU paOOTHI.

2. Onucanue noka3sareJieid 1 KPUTEPUEB OLIEHNBAHUS KOMIIETEHIIMI
HA Pa3JIMYHBbIX 3Tanax ux (opMupoBaHUs, ONMCAHUE HIKAJ OLlEHUBAHUS

Hepequb OLCHOYHbLIX MaT€pHaJI0OB

Ta0nuua 2

Hanmenosanue
/1 | OIIEHOYHOT'0 MaTepuasa

Kparkas xapakrepucTika
OLIEHOYHOI0 MaTepHaia

[IpencraBieHue olleHOYHOTO
cpenctea B OM

1 CobecenoBanue

CpenctBo KOHTpoIS,
OpraHW30BaHHOE KaK
crienanabHas Oecena
Mearoru4ecKoro paboTHUKA C
00y4JaromuMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOU
JUCLUIUIMHON U PaCCUYUTAHHOU
Ha BBISICHEHHE 00beMa 3HAHUH,
oOyuJarorerocs mo
OTIpe/ICICHHOMY pa3ieny,
Teme, mpodieme.

HepequL BOIIPOCOB IJI
YCTHOI'O Oorpoca

2 Joknan

IIPOAYKT CAMOCTOSITEIBHON
paboThI 00UaroIerocs,
NpeCTaBISAIOMUN COO0H
MyOJIMYHOE BBICTYIIJICHHUE 110
IIPEJICTaBICHUIO MOJTYyYEHHBIX
pE3YJIBTaTOB PEIICHHUS
OTIpeIeTICHHON Y4eOHO-
PaKTUYECKOH, yueOHo-
HICCIIEN0BATEILCKON WU
Hay4YHOU TEMBI

TeMmbI 1OKIIaIOB

3 Tunosoi pacyer

CPENCTBO NPOBEPKU YMEHUN
IIPUMEHATH MTOJIyYECHHBIE
SHaHUWA IJId PCIICHUA 3a1a4
OIPEIEICHHOrO THIIA T10
pa3acity njin HCCKOJIbKUM

KOMIUIEKT 3aJaHuy IO
BapHaHTaM

4




\ paszjenam

IIporpaMmma onleHMBAHUSA KOHTPOJIHUPYEMOM JUCHTUIITIHMHBI

Tabmma 3
Kon
KonTtponupyemsie .
No - KOHTPOJUPYEMOit HaumenoBanue
/1 p KOMITETCHIINH (WU OIIEHOYHOTI'O CPEJICTBA
(TeMBbI JUCITUTIITUHBI )
€e YacTn)
1 2 3 4
1 | IIpenmer MexaHuka.
CornpoTuBieHue
matepuaiioB. OceBoe .
p [1K-9.4 Hoxnan, cobecenoBanue, TUIIOBOM pacueT
pacTsbKeHUe-CHKaThe.
2 | Mexauunueckue T[1IK-9.4 Jlokian, cobecemoBaHue
HACIBITAHUS
MaTepHaoB.
3 | 'eomeTpuueckue T[1IK-9.4 Jokian, cobecenoBaHKe
XapaKTePUCTHKU
IUIOCKHMX CEYEHHH
4 | CaBur. I1K-9.4 Joxknan, cobecenoBaHue
5 | Kpyuenune OpycneB IK-9.4 Hoxnan, cobecenoBaHue, TUTIOBOM pacueT
KpYTJ0ro
MOTICPEYHOTO
CEUEHH.
6 | [Ipsmoit H3ruo. [1K-9.4 Hoxmnan, cobecenoBaHue, TUTIOBOM pacueT
Hanpsoxenns.
7 | Ilepemernienuss  mpu I1K-9.4 Hoxknan, cobecenoBanue
H3THoeE.
8 | Cnoxuoe I1IK-9.4 Hoxknan, codecemoBaHue
COTPOTHUBIICHUE.
9 | Kocoii n3ru0. [1K-9.4 Jloknan, cobecegoBaHue, TUIIOBOM pacyer
10 | BaenienTpenHoe T1K-9.4 Hoxknan, codecemoBaHue
pacTsiKeHHe-CoKaThe
npsiMoro Opyca
11 | IIpomonbHBIM U3THO. T1K-9.4 Hoxmnan, cobecenoBanue, TUTIOBOM pacueT
12 JIuHaMHYECKHE I1IK-9.4 Jlokman, cobecemoBaHme

Harpy3ku




Onucanue nmokaszarejied 1 KpuTepueB OLEHMBAHUSA KOMIICTCHUMH 10 AMCHUIIHHE
«Mexannka. ConpoTruBjieHHe MAaTEPHUAJTIOB)» HA PA3JIMYHBIX ITAaNaxX UX

(¢popmupoBanus,
OoInuCaHue MKaJd OUCHUBaHUA
Tabnuna 4

Kon WNHpukaTopsl [Toka3zareny ¥ KpUTEPHUN OLICHUBAHUS PE3YJIHTATOB O0yUCHHS
KOMIIETEHI] JOCTH>KECHUS HUXKE MOPOTOBBIM | MPOJBUHYTHI BBICOKHI
WU, TaIbl KOMIIETCHIIUH IIOPOTrOBOTO YPOBEHb i ypOBEHb YPOBEHB
OCBOCHHUS YpOBHS (ymoBieTBoOp (xoporo) (oTnHr4HO)
KOMIIETEHI] (HeynoBneTBOpHU UTENbHO)

1701 TEJIbHHO)

1 2 3 4 5) 6
[1K-9.4, Wl - oOydaromuiicss | oOyJarommiic | 00yJaronuiic | o0yJaronuiics
5 cemecTp Crocoben HE 3HAeT A A JEMOHCTPHUPYET

pemath 3HAYUTEJIbHON JIEMOHCTPHUPY | IEMOHCTPUPY | 3HAHUE TEOPUU
HEDKEHEHbIe YacTH TEOPUU M | €T 3HAHUS €T 3HaHHE Y OCHOBHBIX
OCHOBHBIX TOJIBKO METOJI0B paBUI U
3ajiadu ¢ MpaBUJI pacyeTa | OCHOBHBIX ONpeNeseHusl | METOJ0B
TIOMOIIBIO 3JICMEHTOB paBHJI BHYTPCHHHX | OTIPEICIICHHUSI
MAaTEMaTU4YeCKO | KOHCTPYKIUH HA | OCTPOEHUS YCUJIINH, CHJIOBBIX
ro amnmnapara IPOYHOCTH U SIIOP, HO HE | MpaBuUJI ¢daxTopos,
BEKTOPHOI JKECTKOCTb, HE 3HAET MPaBWJI | HOCTPOEHUE | MOCTPOEHUS
anreGpo, 3HAET IPAKTUKY | UX MPOBEPKH, | IIOP 3MI0P
AT YecKol | CTPEACTIeH JIOITyCKaeT BHYTPEHHUX | BHYTPEHHUX
BHYTPEHHUX HETOYHOCTHU B | CHJIOBBIX YCUIIHH,
reoMeTpun n YCWINN U ¢dbopMynupoB | (haKTOpOB, HE | HANPSLDKEHUN U
MATCMaTHICCKO | rocTpoeHus Kax, JIOITyCKaeT [IEPEMEIICHUN,
ro aHaiu3a SIIOP CUJIOBBIX | HapylIaeT HETOYHOCTEH | MCYEpIIbIBAIOIIE
¢daxTopoB, JIOTUYECKYIO | IIPU pacyeT U
JIOITYCKaeT nocieaoBare | Ha HOCJIE1I0BaTENbH
CYILIECTBEHHBIE | JILHOCTb B IIPOYHOCTb U | O, YETKO H
OIINOKHU U3JI0KEHUU KECTKOCTh JIOTUYHO
IIPOIrPaMMHO | 3JIEMEHTOB U3J1araer
ro MaTepuana | KOHCTPYKIMI | MaTrepual,
XOpOoLIOo
OpUEHTHUPYETCS
B METOJAX
pacuera Ha
IPOYHOCT,
KECTKOCTb U
YCTONYUBOCTh
N]12- Ciocoben | He ymeeT B IIETIOM B 1IETIOM chopMUPOBAHHO
pemaTre 3a7add | MCIOJIb30BaTh YCIHEILIHOE, YCIHEILIHOE, € yMeHue
npu METOJIbI U HO HE HO pacuera Ha
IIPOEKTUPOBAHU | IPUEMBI CHUCTEMHOE coJiepKaliie | MPOYHOCTb,
U DJIEMEHTOB pacuera BJIa/ICHUE OTJIelbHbIE KECTKOTb U
KOHCTPYKLIMU U | DJIEMEHTOB METOaMHU npooebl, YCTOMYHUBOCTh
JleTalield MallliH | KOHCTPYKIMI HA | pacuera Ha BJIQJICHUE 3JIEMEHTOB
Ha OCHOBE IIPOYHOCTD U IIPOYHOCTh U | METOJaMU CTPOUTENIbHBIX
3HaAHUU KECTKOCTh, HE KECTKOCTh pacuera Ha KOHCTPYKIIUU U
€CTECTBEHHOHAY | 3HAET IIPAKTUKY | DJIEMEHTOB IIPOYHOCTb, JeTajell MallluH,
YHBIX OnpeIeIeHUs KOHCTPYKIUHU | )KECTKOCTb M | UCIIOJIb3YS




JTUCIUIUIAH C BHYTPEHHUX : YCTOHYHMBOCT | COBPEMEHHBIE
MIPUMEHEHUEM YCWIHH U MpaBUiaMu b AJIEMEHTOB | METOJIbI
UH(GOPMALIMOHH | TIOCTPOCHUS MOCTPOCHUS | KOHCTPYKLMH | pacuera
o- SIIOP CUJIOBBIX | BIIOP U aeTaneu COIJIACHO
KOMMYHHKAIMO | (pakTopoB, BHYTPEHHUX | MallWH, TpeOoBaHUi
HHBIX JIOITyCKaeT CUJIOBBIX IIpaBUIaMU I'OCT u CHUII
TEXHOJIOTHH. CyILIECTBEHHbIE | (PAKTOPOB U | MOCTPOCHUS
OINOKH, METOAaMH UX | 3MIOP
HEYBEPEHHO, C MPOBEPKHU, B | BHYTPEHHHUX
00IbIIMU COOTBETCTBU | CHJIOBBIX
3aTPYIHEHUSIMU | U C (bakTopoB u
BBITIOJTHSET COBPEMEHHBI | METOJIaMU UX
CaMOCTOSITENIbHY | M MIPOBEPKH, B
10 paboty TpeOOBAHUSM | COOTBETCTBH
ul'OCT u uc
CHMUIL. COBpPEMEHHBI
M
TpeOOBaHUAM
ul'OCT u
CHUIL.
NJ12- Cnocoben | oOyvarommiics B IIEJIOM B IIEJIOM yCIIELIHOE U
pemarh 3a7a4yu | HE BJIAJEET YCIHEIIHOE, YCIEIIHOE, CUCTEMHOE
npu HaBbIKAMU HO HE HO BJIQ/ICHUE
IIPOEKTUPOBAHU | COCTABIICHUS CUCTEMHOE coJieprKalliee | HaBbIKaMU
U DJIEMEHTOB pacueTHBIX BJIa/ICHUE OTJIeTIbHBIC rpaduyeckoro
KOHCTPYKIIMU U | CXEM, HaBbIKAMH POOEIbI UK | TOCTPOCHUS
JieTajiell MallliH | TIOCTPOEHUS COCTaBJIEHUS! | CONPOBOXKJA | paCUETHBIX
Ha OCHOBE SMIOp CUJIOBBIX | PACUETHBIX IoLIEECS CXEM,
3HAHUHN (bakTopoB, CXeM, OT/ICNIbHBIMU | TIOCTPOCHUS
€CTeCTBEHHOHAy | BbIOOpa MOCTPOCHUS | OIIHUOKaMU 3MIOP CUIIOBBIX
YHBIX ONTUMATBHBIX )110)) BJIa/ICHUE ¢dakTopoB,
JUCLHUIIIIUH C pa3MepoB U CUJIOBBIX HaBbIKAMU BbIOOpa
MIPpUMEHEHUEM dbopmbl (hakTopoB, COCTaBJICHUSI | ONTUMAJIbHBIX
WH(GOPMAIIMOHH | MOMEPEYHBIX BbIOOpA pacyeTHBIX pa3MepoB U
o- CeYeHUi ONTUMAJBHBI | CXEM, dbopmbl
KOMMYHUKAIMO | 3JIEMEHTOB X pa3MEPOB U | IOCTPOEHUSI | MONEPEUHBIX
HHBIX KOHCTPYKUUHN ¢ | popmbl SIIOP CEYECHU I
TEXHOJIOTHIA. Y4E€TOM UX MONEPEYHBIX | CHIJIOBBIX 3JIEMEHTOB
IIPOYHOCTHBIX U | CEYEHUH (bakTopoB, KOHCTPYKIUH €
JKECTKOCTHBIX 3JIEMEHTOB BBIOOpA Y4E€TOM UX
XapaKTEePUCTHK, ONTUMAJIBHBI | IPOYHOCTHBIX U
JIOTTYCKaeT X pa3MEPOB U | JKECTKOCTHBIX
CYILECTBEHHbBIE dhopmbl XapaKTEePUCTHUK
OLINOKH, C MONEPEUHbIX
OOJBITUMU CEUYCHMI
3aTpyAHEHUSIMU AJIEMEHTOB.
BBITIOJTHSIET BrimorHeHHBI
CaMOCTOSITEIIbHY € pacuer
10 padory, cojiepKar
OOJIBIIMHCTBO Majo
MPEeyCMOTPEHH KOJIMYECTBO
BIX TIPOTPaMMON OLINOOK.

IUCLIUILIMHGI HE




BBITIOJTHCHO

3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI UJIH MHbIE MAaTEPHUAJIbI, HEO0OX0AUMbIE ISl
OlleHKH 3HAHW, YMEeHHUIi, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH,
XapakTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHMS
o0pa3oBaTesibHOI MPOrPaMMBbI

3.1. BxogHoii KOHTPOJIb BXOQHOM KOHTpOIb NIpEeAHA3HA4YeH ISl IIPOBEPKHU
YCBOEHUSI 00yJaromuMucs 0a30BbIX JUCLMIUIMH U €r0 TOTOBHOCTh K M3YyYEHHUIO Kypca
«Mexanuka. ConpoTHBIIEHHE MAaTEpUajoBy», YTO JA€T BO3MOXHOCTh NPaBUIBHO
BBIOMpATh METOAMKY M3JI0KEHUS yueOHOT0 MaTepHarna.

Ilepeyenb BOMPOCOB BXOJAHOT0 KOHTPOJISA

1. HartypanbHble, palinoHaIbHbIC, UPPALUMOHATBHBIC YUCIIA.
2. OnpeneneHue NpoLeHTa MOTPEHIHOCTH PU pacyeTax.
3. Pemienne kBagpaTHOTO U KyOMYECKOTO ypaBHEHUH.
4. PeleHue cucteM ABYX YpaBHEHUH NEPBOW CTENEHU ¢ TPUMEHEHUEM
ONPENECTUTEIIEH.
OO1ue cBeieHrs 0 HEPaBEHCTBAX, CBOMCTBA HEPABEHCTB.
[Tnomaau v HEHTPHI TSHKECTEN JIeMEHTapHBIX Quryp.
IlepeBoa rpamycHO#l MEPHI B paIMAHHYIO U OOPATHO.
Tpuronomerpuyeckne PyHKIIMU U CBSA3b MEXKY HUMHU.
. IIpou3BoaHbIE TPOCTEHIINX (PYHKIIHA.
10 WNuTerpansl npocTedmmx QyHKIIHMA.
11.0OcHoBHbIe equHUIIBI cucTeMBI «CI.
12.YpaBHeHUs CTaTUKH.
13.Bung! onop u peakiuu onop. OnpesieieHne OMOPHBIX PEaKIIUA.
14.B yeM oT/IMYME CTAIH OT YyT'yHa
15.enp TepMuuecKoil 00pabOTKHU CTaNIH U YyTYHA.
16.OcHOBHBIE MapKH YTJIEPOJUCTHIX CTaNCH U 00aCTh UX TPUMEHEHHUS.
17.0cHoBHBIE MapKu JIETUPOBAHHBIX CTaNe U 00JIaCTh UX MPUMEHEHUS?
18.0OcHOBHbIE MapKu YYyT'YHOB U UX MEXaHUYECKHE CBOMCTBA.
19.B kakux Aetayisx palloOHaIbHO NPUMEHSTh CTaJlb U YYTyH?
20.TTonsiTue MPOU3BOIHON HAXOXKICHUE IKCTPEMYMOB (DYyHKIIHI?
21.0Onpenenennbie unTerpaisl. [lonstue nepBoodpazHoil. Metozsl
WHTETPUPOBAHUSL.
22. luddepennnanbHbie YypaBHCHHUS.

©ooNOoOO

3.2. CobecenoBanue
CobecenoBanue NpeCTaBIsA€T COOOM CPENCTBO KOHTPOJIA, OPTraHU30BAHHOE KAaK
cnenuaibHas Oecema mMmpenogaBaTeNsi ¢ OOydYalOImMMCS Ha TEMbBI, CBS3aHHBIE C
WU3y4acMOW JUCIUIUIMHOW, ¥ pacCYMTaHHOEC Ha BBIICHCHHE OObeMa 3HAHHM
8



00y4aroIerocs Mo onpeAeIeHHOMY pa3ieny, TeMe WU Mpodeme.

Ilepeuyens Tem 1uIs cobece0OBaAHMA

1. OcHoBHbIE NOHATHUSA U onpeneneHus B «Mexanuka.ConpoTuBieHue

MaTepuanaoB». OCHOBHbIE TUIIOTE3bI U IOMYIIEHHS B COIPOTUBICHUN

MaTEepUaIoB.

[ToHsiTHEe BHEUTHUI U BHYTPEHHUX CHUIL.

B yem cymHocTs MeTona ceuenuil. BHyTpenHue ycunus.

4. Kaxoit Bun nedopmaivy Ha3bIBAETCS [IEHTPAIBHBIM (OCEBBIM) PACTKEHUEM-

ckatveMm (mpuMmep). BHyTpeHHre ycuinst py pacTsHKEHUU-COKATHH.

HanpsixeHust B HOpMJIbHBIX CEUEHUAX IIPH PACTKEHUU-CKATUU.

Jledopmaruu npu pacTsKeHUH-CKATUU. CBS3b OTHOCUTENBHBIX MTPOIOJIBHOM

U mnonepeyHor aedopmanuii, koappuuuent Ilyaccona, ero 3HaueHus.

7. 3akoH I'yka npu pacTsDKeHUH-CKaTUU. YTO Ha3bIBAE€TCS AKECTKOCTHIO

NIONEPEYHOT0 CEYECHMSI IIPU PACTSKEHUU-COKATHUH.

VYcnoBue NpOYHOCTH IIPH PACTKEHUHU-CIKATUN.

9. lmarpamma pacTsDKEHUS MajOyriaepoaAuCTol ctami. MexaHuueckue
XapaKTEPUCTUKU MaTEPHUAIIOB.

10. Yro Ha3bpIBaeTCs MNPENEIOM IPONOPLUUOHAIBHOCTH, MPENEIOM TEKY4YeCTH,
IIPENEIIOM IPOYHOCTH.

11. Yto Ha3bIBaeTCsl CTAaTUYECKHMM MOMEHTOM CEUEHHsS OTHOCHUTENBHO Ocu. YTo
Ha3bIBAETCSI OCEBBIM, MOJSIPHBIM U LEHTPOOEKHBIM MOMEHTAMHU HWHEPIUU
CEUCHMUS.

12. CBoiicTBa MOJAPHOTO U IEHTPOOESIKHOTO MOMEHTOB UHEPIIUH

13. OceBble U HEHTPOOSKHBIE MOMEHTHI MHEPLIMU TIPH MapaLICIHPHOM MEPEHOCEe
OCEH.

14. Yto Ha3biBaeTcs KpydeHueM (mpumep). BHyTpeHHue ycunus —uX
OIIpEJIEIICHNE, TPABUJIO 3HAKOB.

15. KacarenbHble HapsHKEHUS B CEUECHUSAX BaJla IPU KPYUEHUU.

16. Dmropa KacaTenbHBIX HAMPSHKEHUN TIPU KPYUCHUH.

17. YcnoBue npoyHOCTH NpU KpydeHUU. YTO Ha3bIBaeTCs MOJSPHBIM MOMEHTOM
CONPOTHUBJICHUS.

18. Jlepopmaruu Bana npu KpydeHUH. Y CIOBUE )KECTKOCTH.

19. Uto Ha3biBaeTCsl U3rMOOM, YHUCTHIM U MOMNEPEYHbIM H3rHOOM. BHyTpeHHue
yCWIIMSI IPU U3THOE.

20. Iuddepenumanbabie 3aBUCUMOCTH TIpH U3rude Mexay q, Q u M.

21. ITynkTel KOHTpOIs 3mop Q u M.

22. HopmalibHbIe HAPSKEHUS IPYU YUCTOM U3THOE.

23. I3MeHeHue G 1o BBICOTE MOMEPEUHOro ceueHus (3Mopa G ).

24. YcnoBue MNPOYHOCTH NpHU HK3THOE O HOPMAIbHBIM HaNpsiKeHUsIM. YTo
HA3bIBACTCSI OCEBBIM MOMEHTOM COTIPOTUBIICHUS MPU U3THOE.

25. KecTtkocTh O6anku npu u3ruode.

26. KacaTenbHble HalpsHKEHUS B CEUCHUSIX OalKu MPH U3ruoe.

27. YcnoBue MPOYHOCTU MIPU U3TUOE 10 KACaTEeIbHBIM HAMIPSKEHUSIM.

28. Ilepememiennst Oanku npu u3rude. Uto Has3bIBaeTcs yHpPYrow JIHHHEH,
nporuOoM u yriom noBopota. CBsi3b yria nmoBopoTa ¢ mporuoom

9
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29. IlpubnmxenHoe auddepeHnnaibHoe ypaBHEHUE YIIPYTOW TMHUN OaJKH.
30. [TonsiTe kocoro u3ruda. BHyTpeHHHE YCHIIUS B CEUCHUSIX OAIKU MIPU KOCOM
usruoe.
3.2. Jlokaan

BeimonHenue  A0KJIaga TOJHOM  MEpEe  PacKphIBA€T TBOPYECKUM  MOIXOJ
00y4aroIuXCcsl K CaMOCTOSITEIIbHON MPOopabOTKEe HOBOI'O MaTepHaia, IMO3BOJISIET OILICHUTH
CTETICHb TOTOBHOCTH OOYYAIOIIMXCS K CAMOCTOSATEIPHOMY BBIOOPY aKTyaJbHBIX ITPOOJIEM
JUCIUIUIMHGL. J[aHHBIA BHJIT TBOPYECKOW pabOThI IMO3BOJISIET OOYYAIOIIMMCS OBJIAICTh
HaBbIKAMU CHCTEMATH3allMd MaTepualia, pPa3BUBACT YMEHUE KOHKPETU3UPOBATH W
000011aTh TIPOOJIEMBI OIEHKH MPOYHOCTH JICTAJIC MalTiH U 3JIEMEHTOB CTPOUTEIIBHBIX
KOHCTPYKIIHH.

PexoMeHtyemMas TemMaTuKa JIOKJIAI0B MO JUCIUIUIMHE IPUBEICHA B Ta0IUIIE 5.

Tabmuua 5
TeMLI I[OKJ]&I[OB, peKOMeHHyEMbIe K HAIIMCAHHU IO HpI/I n3yqu1m JUCHHUIIJIMNHBI
«Mexanuka. ConpoTuBjieHUe MATEPHAJIOB)

/11 Temsl JloknanoB

Kpyuenue OpycbeB HEKPYTIOro MONEPEeYHOro CEUEHUs

Omnpenenenye ynpyrux XxapakTepucTHK MaTepuaa Mpu pacTsHKeHUH

3KCH€pI/IM€HTaJII)HO OIpeaACICHUC MOAYJIA CABUTA

9KCHepI/IMCHTaJIBHaH IIPOBCPKa pacuyCTa CTATUYCCKU HCOIIPCACIUMBIX CUCTEM MCTOJIOM CHUJI

i
1
1
2 DKCIEPUMEHTATHHOE OMPeIeNIEHNe MOAYJISI IPO0JIBHOM YIIPYTOCTH
3
4
5

Omnpenenenye rIaBHbIX HAIPSPKEHUH B TOHKOCTEHHON TpyOe pH OAHOBPEMEHHOM JEHCTBUU
n3ruda v KpyyeHus

[IpoYHOCTE MaTepHaIOB U KOHCTPYKIIUN TP CIOKHOM HANPSHKEHHOM COCTOSIHUU

Fopﬂqne TPCIIMHBI B CBAPHBIX COCANHCHUAX

6
7
8 HccenegoBanne NpOYHOCTHBIX CBOMCTB MTOJIMMEPHBIX MATEPHUATIOB
9 [TpomonbHO — mOnepevHbIi N3rHo

10 | Onpenenenue aedopmaruii npu H3rude Mo yHUBEPCAIbHBIM YPaBHEHUSIM

11 | Onpenenenue ko3P puIMeHTa 3anaca IPOYHOCTH MPU NEPEMEHHBIX HANPSKEHUSX;
IIPOEKTHUPOBAHKE M pacyeThl Ha HaJIe)KHOCTh MPOCTEHIINX CUCTEM

12 | Xpynkoe u BsI3KOe pa3pylIeHHuE MaTEPUAIOB

3.3. TunoBoii pacuer

TeMarrika THIIOBOIO pacueTa yCTaHABIMBAETCSA B COOTBETCTBUU C paboueit
MPOTPaMMON TUCIUTIITNHBI:
1. Pacuer Baina;

2. Pacuer 6anku Ha IPOYHOCTb;
3. IlpomonbHBIN U3rKo.
Tunossle pacyeTsl BoINOJHAOTCA 110 300 BapraHTam.

IIpuMep THIIOBOrO pacyera.

I[J'I}I CTAJIbHOI'0O BalJla KpYyIJOro mnomicpcyHoro CCUYCHHUA, XKXCCTKO 3alllCMIICHHOI'O
10
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OJHUM KOHIIOM, OIIPENEINUTh HEU3BECTHBIM KPYTAIIMM MOMEHT X, IPU KOTOPOM YIOJI
[IOBOPOTAa IIPaBOr0 KOHIIEBOTO CEYECHMS Baja paBeH Hymwo. l[loctpouts smiopy
KPYTSIIUX MOMEHTOB, MOA00OpaTh JuaMeTp Bajga W IOCTPOUTH 3IIOPY YIJIOB

3akpyunBanns. G = 8%10* MITa

ﬂaHO:
. JnuHa yyactka, M MowmenT, kHem
Ne cxembl a b c M M, M Tadm, MIla
6 1,6 15 1,6 1,6 2,5 3,6 60

Pemenue
1.BrryepunBaeM pacueTHYIO CXeMa Baja U ONpEJIeIsieM HEU3BECTHBI MOMEHT

(puc.).

ms =3,6 xH- _
my =16 e 3 M X =125 kHM

AN
NEANIN

a=1,6 b=1,5m c=16mM | a=16wm

oy
—1 <
[ \7

2,35

0,75

[T L]

1,75 1,25

2,2

M| sy
[pan]

3.1

O6o3HaunM mpaBoe KoHieBoe cedyeHue Bana B. Ilo ycnoBuio 3amgaum yroi

moBopoTa cBoboHOr0 KoHIa (ceuenue B) pasen 0. 1.e. ¢,= 0
Bocnonbs30BaBIuCh MPUHITUIIOM HE3aBUCHUMOCTH JCUCTBUS CUJI, OINPENEINM YyTOJ
MOBOPOTa ceYeHUsI B OT KaKI0T0O MOMEHTA B OTJAEIBHOCTH M PE3YyJIbTAT CIOXKHM, T.€.

@g = Pz (M,) + @5 (M) + @5 (M) + g (M, ) =0
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Mk
H3BectHO, 4TO 0 =——, TOTAA
GJ,
_ma m(a+b) my(a+b+c) N X(2a+b+c) 0
G, GJ, GJ GJ, ’

p

é[m2 .a+m(a+b)—my(a+b+c)+X(2a+b+c)]=0
p

i;«r&O,Torz[a m,-a+m(a+b)—-m;(a+b+c)+ X(2a+b+c)=0

p

-8+ X6,4=0
X=1,26 xkHem

2. IlocTpoeHue 3Mmopbl KPYTSIINX MOMEHTOB.
OrnpenenuM KpyTAIIAA MOMEHT Ha KaXKJIOM CUJIOBOM Y4acTKe, MPUMEHUB METO/T

CCUYCHUI.
KpyTsmuii MOMEHT B CEUE€HUHU BaJla paBEH aJireOpanyecKol CyMMe BHELITHUX

CKPYYHMBAIOIIUX MOMEHTOB, JISXKAIIUX 110 OJHY CTOPOHY OT CEUEHUS.
M =-X =-1, 26 kHem
Mg = -X+mz=-1,23 +3,6= 2,35 xkHem
Mo =-X+mz -my =-1, 25 +3,6-2,5= 0,74xHem
Mg =-X-mg+my+m;= -1,25-34+25+1,6=-1,75 kHem
[To mosry4eHHBIM 3HAYEHUSAM MOCTPOUM d1topy M.

3. OnpeneneHne AuaMeTpa Baa.

JlnameTp Basa ompeenseTcs u3 ycIoBus MpOYHOCTH. OMacHbIM CEYCHHEM Bajia
ABJISIETCS] CEUCHUE, T/I€ KPYTAUIMHA MOMEHT UMeeT HanOoblee (1o adCOMIOTHOM
BeJIMUUHE) 3HaueHue. 3Hauenue M, 6epem ¢ amtopbl. My max = 2,34 kH*Mm.

Toax = —= < Toqn = YCIIOBHE IPOYHOCTH,

max Wp adm
rne W, =0,2 d®
Kk max <r
0,2d% ~ "

3
Otkyna d=s M =3 2,35-10 = =0,058% =58mu
0,2z, 102-60-10

[TonyueHHBIH pe3yJabTaT OKpyIJisieM B 00bIny10 cTopony corsiacho ['OCT.

OxonHuarenbHO AuameTp Bana umeeM d = 60 mm.
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4. TTocTpoeH#He SMIOPHI YIIIOB 3aKPYUHUBaAHHUSI.
Kecrrocts ceuenust Bama W, = 8+10* Mma ; J, =0,1 d*
GJ,=8.10°.10"-(6-10%)* =9,1-10* Hem’

Vsl 3aKpydHBaHHA OTACIIBHBIX YUACTKOB BaJjia OIMPCACIIAOTCSA 110 OTHOIICHUIO K
HCIIOABUXXHOMY CCUCHHIO (B HallleM CJIy4ac JKCCTKasd 3aI[eJ'IKa) ?q

M,-a 1810°16

= = =-31-107 pa
"17a, 9.2-10° paz
M, -b , 074-10°-15 >
= 2 —=-31.102+ "~ -_19.10%pa
Po2 = Py GJ, 9.2.10° pan
3
Po3 =Po2 t+ Mo -C =-19-10" +M =2,2-107 panx
p ’
M,-a » 125.10°-16
Pog =Pt : :2,2.102_9,2-—104:

p

I1o momy4YeHHBIM 3HAYEHUSAM CTPOUM J3IIIOPY YIJIOB 3aKPYYUBAHUS.

5. Onpenenenre HauOOJIbIIEr0 OTHOCUTEIBLHOTO YIJla 3aKpyuynBaHus (Ha OJUH

o M 234.10°
IMOTOHHBIM METD JUIMHBI Bajia) @ = —kmax — = =26-102 pax/m
P ) O =530 = 9010 pait

p

3.4. PyOe:xHblii KOHTPOJIb
[lenp mpoBeneHHUST PYOEKHOTO KOHTPOJS OILEHUTHh CTENEeHb BOCHPUSATHS
y4eOHOro MaTepualia U MPOBOIAUTCS JIJIsl OIEHKH PE3yIbTAaTOB U3YyUCHHS pa3/ieloB/TeM
T CIUTITUHBL.

Bomnpocsl pyoeskHOro kourposist Ne 1

Bonpocwi, paccmampusaemvie Ha ayoumopHbIxX 3aHAMUSX.
1. Kakue ocHOBHBIE ITpo0IeMbl H3yUdatoTcsl Haykoil «Mexanuka. ConpoTUBIEHHUE
MarepuasioB». OCHOBHbBIE TUIIOTE3bI U IOMYIICHUSI B CONPOTUBICHUH MaTEPUAJIOB.
2. ITo kakuM TIpU3HAKaM M KaK KIACCH(PHUIUPYIOTCS Harpy3ku. B uem cymHocTh MeToaa
ceyeHui. Bayrpennue ycunus.
3. Kakoit Bua nedopmaruu Ha3pIBaeTCs EHTPATHHBIM ( OCEBBIM ) PaCTSKECHUEM-
cxatueM (mpumep). BHyTpeHHHE yCUIIHS IPU paCTSHKEHUU-CKATHH.
4. HanpsikeHusi B HOpPMJIbHBIX CEYEHHUSIX MPU PACTKEHUU-CHKATUU.
5. NedopManmm npu pacTsbKeHUU-CKATUH. CBSI3b OTHOCUTEIBHBIX IMPOI0JIFHOM H
nonepeyHout aepopmartuit, koapdunuent Ilyaccona, ero 3HaueHusI.
6. 3akoH ['yka npu pacTsskeHUU-CKaTUU. YTO Ha3bIBAETCS JKECTKOCTHIO MOMEPEYHOTO
CEUCHMUS TIPU PACTSIHKEHUN-CHKATHUH.
7. YciioBre NpOYHOCTH NIPU PACTSIHKEHUN-CIKATHUH.
8. Jlmarpamma pacTsKEHHS MaJIOYTIJIEPOIUCTON cTalii. MeXxaHn4ecKue XapakTepUCTUKN
MaTepualoB.

13



9. laTp onpeneneHue npeaena nponopuuoHalIbHOCTH, IPEeia TEKYYEeCTH, IPEAeIIa
IPOYHOCTH.
10. Kakue o0pa3iibl UCHIOJIB3YIOTCS I MEXaHUYECKUX UCIIBITAHUNA Ha pacTsiKeHUe-
CXKaTue.
Bonpocwt ona camocmosamenvHo2o usyuenus.

1. [Toka3zaTh nUarpamMmy pacTsHKEHUs MIACTUYHBIX MaTepUaoB, HE UMEIOLTUX

IJIOIIA/IKM TEKYUYECTH U XPYIKUX MAaTEpUAIIOB.
2. JlaTh ompejiesnieHre yCIOBHOTO Mpeiesia TEKYUYECTH.
3. [lonsiTre noMycKaeMbIX HAMPSKEHHI.
4. OnpeneneHue T0IMyCKaeMbIX HAMPSHKEHUHI 1JIs INTACTUYHBIX U XPYTIKUX MaTepUaJIOB.
5./laTe onpenenenue rIIaBHbIX IIOMAA0K, TJIABHBIX HANPSKEHUH, IJIOIIAI0K YACTOTO
CIBHUTA.
6. Buabl HanpsiKEHHBIX COCTOSIHUM (OTpesieieHue).
7. JluneitHoe HanpsiKEeHHOE cocTostHUE (J1.H.C.). HanpskeHus: Ha HaKJIOHHBIX
IJIOIIAIKAX IIPU JI.H.C.
8. 3aKOH IMAPHOCTH KaCaTEIbHBIX HAIIPSHKCHUM.
9. [1nockoe HanpsiKeHHOE cocTosiHUE (T1.H.C.). HampspkeHust Ha HaKJIOHHBIX TUIOHIaIKax
IIpY I1.H.C.
10. Kakoii Bua nedopMaiiuu Ha3plBaeTCs YUCTHIM CABUTOM (IIPUMED).
11. HanpsikeHus B IONEPEYHBIX CEUEHUAX Opyca IpU YUCTOM CJIBUTE.
12. HanpspkeHust Ha HaKJIOHHBIX IUIOIIAIKAX IIPU YUCTOM caBure. [ naBHbIe
HaIpsKCHUS.
13. Hedopmanuu npu 4ucToM ciBure. 3akoH ['yka npu capure. Uto Ha3zbIBaeTCs
KECTKOCTBIO IPH CIIBUTE.
14. YcnoBre NpoYHOCTH NPH CIBUTE.

Bonpocsl py0e:kHOTro KOHTpOJIst Ne2
Bonpocul, paccmampusaemvie Ha ayOumopHbix 3aHAMUSIX.
1. Yto Ha3bIBAETCS CTATUYECKUM MOMEHTOM CEUEHHUSI OTHOCUTENIbHO ocH. UTo
HA3bIBAETCS OCEBBIM, MOJISIPHBIM U IEHTPOOEKHBIM MOMEHTaAMH HHEPIIMU CEUCHUSI.
Kak onpenenuTs nosoKeHne [eHTpa TSIKECTH CEUEHUS.
OCHOBHOE CBOMCTBO MOJSIPHOIO MOMEHTA UHEPLIMH.
OcCHOBHOE CBOMCTBO IIEHTPOOEIKHOTO MOMEHTA UHEPIIHH.
Kakue ocu Ha3bIBalOTCS TJIaBHBIMU, TJIABHBIMU LIEHTPAJIbHBIMH.
OnpeneneHre 0CeBbIX U HEHTPOOEKHOTO MOMEHTOB MHEPIIUU MPU MapallieTbHOM
IIEPEHOCE OCEM.
7. Kakoii Bug nedopmaiiuu Ha3bIBae€TCs KpyuyeHUeM. BHyTpeHHUE yCUITus Npu
KpY4YCHUHU.
8. KacarenbHble HanpsHDKEHUS B IPOU3BOJIBHON TOUKE MOMEPEYHOIO CEUEHUs Basa.
9. Dmropa kacaTelbHBIX HaNpsDKeHUM. MakcuManbHbIe HAPSKEHUS PU KPYUEHUH.
10. Jledopmariuu ripu KpyueHUHU.
11. Pacuet Ha NPOYHOCTH U KECTKOCTh MPU KPYUCHUHU.

ok wn
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Bomnpocel pyoexnoro konrposst Ne3

Bonpocwi, paccmampusaemvie Ha ayOoumopHbixX 3aHAMUSX.

1. Yro Ha3bIBaeTCs M3rHMOOM, UTO HA3bIBAETCS YHUCTHIM U MOMEPEYHBIM U3THOOM.

2. Kak Ha3bIBalOTCS CTEPIKHU, paOOTAIOIINE HA U3THO.

3. Bubl onmopHBIX 3aKpeTICHH.

4. Kakue peakii BO3HUKAIOT B )KECTKOM 3aJIeJIKe, IIAPHUPHO HEMOABUKHON U

HIAPHUPHO MOJBUKHOM OMopax.
. CKOJIBKO YpaBHEHUU CTATUKH MOYKHO COCTAaBHUTD JIJISl ONPEIEIICHHS OTIOPHBIX
peaKunil.

. MeToauka onpezeneHus ONMOPHBIX PEAKIMil B KOHCOJIBHBIX OasKax.

. MeToauka onpeaeneHus OMOPHBIX PEaKIfil B 0aiKax Ha ABYX OMOpax.

. Kaptuna nedopmanyu 0anku npu 4ucToM U3ruoe.

. UTo Ha3bIBaeTCA HEUTPAIBbHBIM CJIOEM M HEUTPAIbHOU OChIO OaJIKU.

10. HopwmasibHble HAPSDKEHUS TIPU YUCTOM H3THOE.

11. VYcnoBue NpPOYHOCTH MpU HU3rMOE MO HOPMAJIBHBIM HampspkeHusM. UYrto
Ha3bIBAETCSI OCEBBIM MOMEHTOM COIIPOTUBIICHUS MPU U3rHOE.

12.  XKecrtkoctb 6anku npu usruode.

13.HyneBas nuHus, onpeaeseHue, ee NoJ0KEHNE U CBOMCTBA IIPU KOCOM HU3THOeE.

14.MakcumanbHble HaNpsOKeHUs] NMpU KocoM u3rube. OmnacHble TOYKU IONEPEUHOTO
CEUYEHMUS.

15.VYcnoBue npo4HOCTH TPU KOCOM U3THOE.

16.KapTtuna gedopmarun 0aiky Ipy MOMEPEIHOM H3rHoe.

17.late ompeznenieHHe BHELUEHTPEHHOTO pacTskeHus-cxkatua (BPC) (mokazate Ha
npumepe). YTo Takoe LEeHTp JaBICHUS.

18.Buytpennue ycunus u ux onpenenenue npu BPC.

19.HopmanbHbIe HanpsikeHus B ceueHusx opyca nmpu BPC.

20.Hynesas nunus npu BPC, ee ypaBHeHUE U MOJIOKEHHE.

21.CgoiicTBa nyneBou gunuu npu BPC.

22 .MakcumanbHbie HanpsokeHus pu BPC. OnacHbie TOUKU cedeHus.

23.Ycnosue mpounoctu npu BPC.

24.TlonsTre MPOIOIBHOTO U3rH0a U KPUTUUECKON CHITBI

25.®opmyna Disepa s ONPeeTICHIs] KPUTHIECKOW CHITBI

26.Biusinie cnoco60B 3aKkperyieHus] KOHIOB CTEP>KHS Ha BEIMYMHY KPUTHUYECKOU
CHUJIBI.

2 Kputnueckue HanpsHKeHUs 0 Mpezesna NponopuuoHaIbHOCTH.

28.I'nbKoCTh CTepXHs, Ipe/ieTbHas THOKOCTb.

29.YcnoBue npuMeHUMOCTH (popmynibl Ditepa.

30.ITonsiTHE CTATUUECKUX U JUHAMUYECKUX Harpy3oK.

31..Ilonsatne auHamuyeckoro kordpduimenta. CBs3b TUHAMHUYECKHMX W CTATUYECKUX
BEJIMYMH.

32. lunamuueckuii KO3PGUITUEHT TIPU IBIKCHUH C YCKOPEHUEM.

o1

O© 00N

BOI’lpOCbl 0151 CAMOCMOSIMENIbHO20 U3YUYEeHUA.
1. YcaoBue IMPOYHOCTHU IIPpU M3rude 1Mo KacaTeIbHBIM HaIIpsoKCHUSM.
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. KacarenbHble HanpsHKeHUS B CEUCHUSX OalIkul pU U3ruode.

. Jlath ompepnenenne kKocoro u3ruba (mpumep). BHyTpeHHHE ycuiiMs B CEUYEHMSIX
OaJIKH.

. Hampsikenus B monepeyHoM ce4eHUH Baja MpU U3TM0e C KPyUEHUEM.

. OnacHble TOYKH CEUEHUS U UX HAMPSIKEHHOE COCTOSHUE.

. PacueTHbie MOMEHTHI 1O 3 ¥ 4 TEOpUSIM TMPOYHOCTH.

. CKOJIBKO YpaBHEHHUN CTATUKH MOYKHO COCTABUTD JIJISl OTIPEIEIICHHS OTIOPHBIX
pEaKIuu.

. MeToauka onpezeneHus OMOPHBIX PEAKIMil B CTATUYECKH OMPEIETUMbIX OaTKax.

. [laTp onpenenenue sapa ceueHusl.

10. TexHuka NOCTPOCHUS SApPA CEUCHUS.

11.  ITocTpouTs SAPO CEUEHMS AJIs NPSIMOYTOJIbHUKA.

12.  TlocTpouTs siApo cedeHus sl KpyTa.

13. I'padux 3aBUCHMOCTH KPUTHIECKUX HAPSHKEHUH OT THOKOCTH JIJIsl CTaTbHBIX

CTEp>KHEM.

14. Kakue cTep>KHU HAa3bIBAIOTCS CTEPIKHSIMU MaJIOl, CpeHel 1 00O THOKOCTH.

15. IlonsTue ynapa, BUbl yaapa.

16. Ompenenenue TuHaMUYECKOro koddduimenrta npu yaape, 6e3 yuera Macchl

YIPYTOil CUCTEMBI.

w

~N o O b~

O 0o

HpOMe)KyTO‘lHaﬂ arrecranuda

1. Bua npoMexxyTOYHOM aTTeCTallui B COOTBETCTBUM C YYEOHBIM IIJIaHOM IO
HamnpasyieHuto noarotoBku 20.03.02 [Ipupoaoo0ycTpoicTBO U BOAONOIB30BAHNE
, 9 CEMECTpP — DK3aMEH.

2. llenpto nmpoBeeHUs MTPOMEKYTOUHOM aTTecTalny (dK3aMeHa) sIBISETCS

KOHTPOJb 3P (HEKTUBHOCTH YU4€OHOTO MpoIecca 3a CUET MPOBEPKU KauecTBa U
IPOYHOCTH 3HAHUM oOydaromuxcs 1o aucuumimae «Mexanuka. ConpoTHBICHHUE
MaTepHuanioB)

3. Kaxnprii OmieT BBIXOJHOTO KOHTPOJII KPOME JIBYX TEOPETHYECKHX BOIPOCOB
COJICPKUT pacueTHHIE 3a/IaHus (3a1a4n).

IIpuMepsbI CUTYAaUMOHHBIX 32124 /ISl IPOMEKYTOYHOM aTTecTaAlluu
(3K3amMeHA)

1. Curyanumonnas 3agaya no teMe «OceBoe pacTsKEHUE CKATUEY

K cranpHOMy Opycy NpHIIOKEHBI CUJIbI, AEHCTBYIOIINE BAOJb €r0 MPOI0JIbHON
OCH.

Onpenenuts BUI Aedopmaniu Opyca, IpoBepUTh Opyc Ha MPOYHOCTh. Ecnu
TpeOyeTcs MOCTPOUTh HEOOXOIMMBIE S0Pl BHYTPEHHUX YCUIINHN, HAIPSKECHUH
u aedopmanmii

Moayie ynpyroctu MaTepuaina npuHsaTh E = 2-10° Mlla
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Fl = 40xH _
R G [ E.=s0en

AR

|1:2M |2:3M

2. CI/ITyaHI/IOHHaH 3aJada I10 TCMC «OceBoe PACTAKCHUC CIKATUCH

K Opycy NOCTOSHHOIO MONEPEYHOT0 CEYEHUS PHIIOKEHA CHJIIA, IEHCTBYIOIIHE
BJIOJIb €TO MPOJOJIBHON OCH.

Omnpenenuts BUA Aeopmanu 6pyca, U3 yCIOBUs MPOYHOCTH OI00paTh
IJIOLIAb CEUEHHSI CTEPKHS U €r0 AUaMETP, €CIIH I0MyCKaeMOe HaNpsHKEHHE

O .am =160MITa . Matepuan — ctanb E =2-10°Mlila
Al =? *

F1 = 20xH
d

l=4m

3. CI/ITyaI_II/IOHHaSI 3ajada I10 TEMC «OceBoe PACTAKCHHUC CXKATUCH

K Opycy NOCTOSHHOTO MONEPEYHOT0 CEYEHUS PUIIOKEHA CHJIA, ICHCTBYIOIINE
BJI0JIb €r'0 ITPOAOJIBHOM OCH.

Omnpenenutsb BUI Aedopmarnuiu Opyca, U3 yCIOBHUsS TPOYHOCTH MOJ00paTh
IUIOMIAaAb CEYCHHUS CTCPIKHSA, €CIIU JOIIYCKAaeMOE€ HANIPSKECHUE o, =160M/1a .
Marepuan — cranb E =2-10° Mlla

F1 = 10xH

I=2wM

4. CuryanuoHHas 3a1ada 1no teMe «OceBoe pacTsKEHUE CKATUE

K cranbHOMy OpycCy MPHIIOKEHBI CUIIBL, JCHCTBYIOIIUE BAOJb €r0 MPOI0JIbHON
OCH.

Omnpenenuts BUI nedopmaiiu 6pyca, IpoBEpUTh OPYC Ha MPOYHOCTh. Eciu
TpeOyeTcsi MOCTPOUTH HEOOXOAUMbIE AMIOPHI BHYTPEHHUX YCUIINH, HANPSX)KEHUN
u nedopmaruii

Moynb ynpyroctu Marepuaia npuHaTh E =2-10°Mila

A, = 4o’ Ay = dem’
_ /
Fl - 40KH F — ZOKH _____ i /
S SRURUURURIUR "H = IR v
/

L,=02wm I,b=0,3m




5. CutyanuoHHas 3a1a4a 1o Teme «OceBoe pacTsHKEHUE CHKATUEY
K cransHOMY Opycy IpHIIOKEHBI CUJIbI, JCHCTBYIOIIUE BOJb €r0 MPOI0JIbHON
oCH.
Onpenenuts BUI Aedopmaiinu Opyca, IpoBepUuTh Opyc Ha mpoyHoCTh. Eciu
TpeOyeTCsl MOCTPOUTH HEOOXOIUMbIE AMIOPHl BHYTPEHHUX YCUIINH, HAPSX)KEHUU
u aedopManmia

Moaynes ynpyroctu Marepuana HpI)/AI\HSITB E=2-10°Mila

) 2 =2 cM A= 1 cM?
A =1lcMm
F, = 40xH F, = 50xkH
<—. _________________ i m i m i m it _’.._._ c—
ra
1=0,1m l,=0,2 Is=0,1m

6. CI/ITyaI_II/IOHHaH 3aa4da I10 TCMC «KKPYUCHHUCH

K 6pycy MOCTOSIHHOTO MONEPEYHOro CEYEHMsI MPUIIOKEHBI Tapa CHIL,
JNEUCTBYIOLIUE NEPIEHANKYJIISIPHO €0 MPOAOIBHOMN OCH.

Onpenenuts BUA neopmaiiu Opyca eciii NpoBEpUTh OpyC Ha MPOYHOCTb.
JlomyckaeMoe HanpspKeHHe 7,,, =120MIa . Martepuan — ctainb G =8-10"Mila

[TocTpouTts smtopsl My 1 .

m, =2 kH*m
g
ﬁ_.—-z/-—-— ——————————— f 1T 7| d=10c
=2 . N
=

/. CuTyalMOHHAas 3a/1a4a 10 TEME «KPYUYECHHE»

K Opycy nocTosIHHOTO MONEePEYHOr0 CEYEHUs MPUIIOKEHBI Iapa CHJI,
JEUCTBYIOIIUE MEPIEHAMKYIISIPHO €r0 NPOIOJIBHON OCH.

Omnpenenuts BU Aehopmaiu Opyca, U3 yCIOBHS MPOYHOCTH MOA00PATH
JAAMETP BaJa, €CJIM JOMYCKAEMOE HANPSIKEHUE 7, =120MIla . Matepuan —

cranb G = 810 MIIa TlocTpouTh SMMIOPHI BHYTPEHHUX YCHITHIL 1 AeopMartuit

ms =4/[> m, =2 kH*m

_._.z/._._ ........... (_j
,=0,T— 1,=0,2 M\t

RO

8. CutyanuoHHas 3a7a4a 1o TeMe «KpyUCHHUE»

K 6pycy mOCTOSIHHOTO MOMEPEYHOr0 CEYSHHsI IPUIIOKEHBI Mapa CHIL,
JNEUCTBYIOUIUE NEPICHAUKYIISPHO €Tr0 MPOAOIBHOM OCH.
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Omnpenenuts Bu Aehopmanmu Opyca, U3 yCIOBHS MPOYHOCTH MOA00PATH
TUAMETP BaJia, €CIIM JIOMyCKAEMOE HANPSKEHUE 7, =120MIla . MaTtepuan —

crans G = 8+10" MIIa [TocTpouTk AMIOPHI BHYTPEHHUX YCHIHH U AehopMaIiniii

m4 ﬁ_ m2=/4§H*M
___ﬁ___ ........... f__;j

1=02P  1,=02wm

9. CutyanmoHHas 3a/1a4a M0 TEME «HU3THO

LY

K cransHoMy Opycy IpHII0KEHBI CUJIbI, JEHCTBYIOIINE B TUIOCKOCTU
NEPHEeHAUKYIISIPHOMN ero MpoAOILHOMN OCH.

Omnpenenuts BUA nedopmanuu 6pyca, IpoBepuTh Opyc Ha NPOYHOCTh. Ecian
TpeOyeTcs MOCTPOUTh HEOOXOIMMBIE S0Pl BHYTPEHHUX YCUIINHN, HAIPSKECHUH
1 aepopmaruii

Moynb yIpyrocTs MaTepuaiia IpuHATh E = 2-10° MIlg, Gugm = 160 MIla. a =4
cM, b = 2cm
) F=2kH «
7 y >
7
< |=3m b

10.CuryannonHas 3aj1a4da 1o TeMe «HU3TH0»
K cransHOMy Opycy NpHUIIOKEHBI CUIIBI, AEHCTBYIOIINE B TNIOCKOCTH
NEPIEHIUKYISIPHON €ro NpoA0IbHON OCH.
Onpenenuts BU Aedopmainu Opyca, IpoBepuTh Opyc Ha mpouHoCTh. Eciu
TpeOyeTCsl MOCTPOUTh HEOOXOAUMBIC SIOPHI BHYTPEHHUX YCUITUHN, HATIPSDKECHU U
1 nedopMarmii
Moyib yIpyrocTs MaTepuaiia nIpuHATh E =2-10°MIla, Gugm = 160 MIla,a =3
cm,b=2 A

F=2xkH

y

N
\ 9

|=3m b

A

11.CuryannonHas 3aj1a4ya o TeMe «U3ruom»

K cransHOMy OpycCy IpHIIOKEHBI CHJIBI, JCHCTBYIOIINE B TUIOCKOCTH
MEPIEHAUKYIISIPHON €ro NPOI0JIBHON OCH.

Omnpenenuts B Aehopmaruu Opyca, IpOBEPUTH OPYyC Ha MPOYHOCTh. Ecnu
TpeOyeTCst TOCTPOUTH HEOOXOIUMBIE AIIOPBI BHYTPEHHUX YCUIIMH, HAPSHKEHUN
u aedopmaruii

Monyib ynpyrocta MaTepuasa NpuHATh A E=2-10°Mlla,
Cadm = 160 MIla, ceuenne 6aku ABYTaBP | =6 kH Ne 14.
9 X
/ A 4 _— >
Z
< EEM —




12.CutyarnmonHas 3aja4a 1o TeMe «U3ruom»

K cransHoMy Opycy IpHII0KEHBI CUJIbI, JEHCTBYIOIINE B TUIOCKOCTU
MEePHEHANKYIIIPHON €ro NpOJOJIbHON OCH.

Omnpenenuth BuJ nedopmarmu 6pyca, MpoBEpUTh Opyc Ha MpouHOCTh. Ecin
TpeOyeTcs MOCTPOUTH HEOOXOIUMBIC IMIOPHI BHYTPEHHUX YCHIIUH, HATIPSHKCHHH
1 aedopmanmii

Moye yIIpyrocTs MaTepuaiia IpuHATh E = 2-10°MIla, Gugm = 160 MIla,a =6
cMm,b=4

F=3xH

y
Y

oy

|=3m

A

Y
O

13.CutyannonHas 3a7a4da o TeMe «u3ruom»
K cranpHOMY OpycCy NpHIIOKEHBI CUJIbI, AEHUCTBYIOIINE B TNIOCKOCTH
NEePHEeHANKYJIIPHON ero NpoAO0JIbHOMN OCH.
Onpenenuts BUI Aedopmannu Opyca, IpoBepUTh Opyc Ha mpoyHOCTh. Ecnu
TpeOyeTCsl MOCTPOUTh HEOOXOIUMbIE AMIOPHI BHYTPEHHUX YCUIINH, HANPS)KEHUN
U aepopManuii
Moayib yIpyrocTs MaTepuaiia IpuHaTh E =2-10°Mlla, Gygm = 160 MIla,

cedeHne Oanku — aByTaBp Ne 14 R

F=4xH

o
I

<

14.CutyanmonHas 3aja4a 1o TeMe «U3ruo»

K cranpHOMY OpyCy MPHIIOKEHBI CHIIBI, IEHCTBYIONINE B TUIOCKOCTH
NEPICHIUKYISAPHON €ro MpoAoasHON oc. OnpenenuTh BU AePopMaIiu
Opyca, mpoBepuTh OpycC Ha MPOYHOCTh. Eciin Tpedyercs mocTpouTh
HEOOXOIMMBIC ITIOPHI BHYTPEHHHUX YCHIINH, HAPSDKEHUH U AedopmMariuii.
Moaynb ynpyroctu Marepuaia npuHITh E =2-10°Mlla, Gugm = 160 MIla, a =8
CM,b::4CMﬁ A

F=2xH

\
(><

N




15.CutyarnmonHas 3ajada 1o TeMe «H3ruoy»

K cransHoMy Opycy IpHII0KEHBI CUJIbI, JEHCTBYIOIINE B TUIOCKOCTH
NEPHEeHAUKYIISIPHOMN ero MpoA0ILHOMN OCH.

Omnpenenuth Bu Aedopmaluu Opyca, IpoBEpUTh Opyc Ha MPOYHOCTh. Ecin
TpeOyeTcs MOCTPOUTH HEOOXOIUMBIE ATIOPHI BHYTPECHHUX YCHIIUH, HANPSHKCHUN
u aedopmaruii

Moyne yIIpyrocTa MaTepuaiia IpuHATh E = 2-10°MIla, Gugm = 160 MIla,a =6
cM, b = 4cm

V><

AN

| =4m

Y
O

A

16.CutyarnmonHas 3aa4a 1o TeMe «U3ruoy»

K cranpHOMy Opycy IpHIIOKEHBI CUJIbL, AEHCTBYIOIINE B TUIOCKOCTH
MIEPIICHIUKYJIIPHON €ro NpOJ0JIBHOM OCH.

Onpenenuts BUA aeopmaniu Opyca, IpoBEpUTh OPYC Ha MPOYHOCTh. Eciu
TpeOyeTCsl MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIIHH, HAPSHYKEHUN
U aedhopMaruia

Moayib yrpyrocTs MaTepuaia npuHaTh E = 2-10°Mlla, Gugm = 160 MIla, a = 12
cM, b =6 cm

y
Y

ALY

< |=3m b

17.CuryauuonHas 3aj1aya o TeMe «KOCou u3ruo»
K cranpHOMY OpyCy MPHIIOKEHBI CHIIBI, IEHCTBYIONINE B TUIOCKOCTH
MIEPIICHIUKYIPHON €ro MpoA0IbLHONW OCH, HO HE COBMA/IA0IIAs C €0 TJIaBHBIMU
Y [ICHTPAJIBHBIMH OCSIMH WHEPIIUU CCUCHHUS
Omnpenenuts Bu Aedopmainu Opyca, IpoBepuTh Opyc Ha mpouHOCTh. Eciu
TpeOyeTcs MOCTPOUTH HEOOXOIMMBbIE SMIOPHl BHYTPEHHUX YCHIINN, HAPSKEHUH
u aepopManuii
Moaysb ynpyroctu Matepuaia npuHITh E =2-10°Mlla, Gugm = 160 MIla, a =3
cM, b =2 cm

F=8xkH
1 a

N«

< |:2M N ' h |

NN




18.CutyarnmonHas 3aja4a 1o TeMe «H3ruoy»

K cransHoMy Opycy IpHII0KEeHBI CUJIbI, JEHCTBYIOIINE B TUIOCKOCTU
MEPHEHANKYIJIIPHON €ro NpOJ0JIbHON OCH.

Omnpenenuts Bua aedopmammu 6pyca, mpoBepuTh Opyc Ha TPOYHOCTH. Ecin
TpeOyeTcst MOCTPOUTH HEOOXOAUMBIE SIIOPHI BHYTPEHHUX YCUIINNA, HATIPSXKEHUU
u aedopmaruii

Moynb yIIpyrocTs MaTepuaiia IpuHATh E = 2-10°MIla, Gugm = 160 MIla,
ceueHue Opyca — aBytaBp Ne 16

g =2xkH/m

2M 2M

19.CuryannonHas 3ajtaya 1o TeMe «HU3TH0»

K cranpHOMy Opycy IpHIIOKEHBI CUJIBI, TEHCTBYIOLIUE B MIIOCKOCTH
MIEPIICHIUKYJIIPHOW €ro NpOJ0JIBHOM OCH.

Onpenenuts BUI Aedopmaniu Opyca, IpoBEpUTh Opyc Ha MPOYHOCTh. Ecnu
TpeOyeTcs MOCTPOUTHh HEOOXOIMMBIE S0Pl BHYTPEHHUX YCUIINHN, HAIPSKECHUH
u aedhopMaruii

Moy yIpyrocTa MaTepuaia npuHaTh E = 2-10°Mlla, Gugm = 160 MIla, a = 12
cM, b =6 cm A

F=6xkH

X

N

< I=1wm ~5

20.CutyalniuoHHas 3aja4a 1o TeMe «IIpOoJI0JIbHBIN U3Tru0»

CranbpHOM CTEPKEHD CKAT OCEBOM HArpy3KOu.

Onpenenuts B AehOpMaINH, TPOBEPUTH CTEPKEHBb HA YCTONYMBOCTH. Eciu
TpeOyeTCsl MOCTPOUTH HEOOXOAMMBIE AIOPHI BHYTPEHHUX YCUITUH, HATIPSDKCHHUH
u aedopManuii

Moy yrnpyrocti MaTepuaina npuHsITh E =2-10°Mlla, Gyym = 160 MIla, K| agm

=2
;JQF E= 150xH

Ne 16

X

22

£=05m

L -



21.CutyanroHHas 3a/1a4a 1o TeMe «IPOI0JIbHBINA U3THO»
CTasibHOM CTEPIKEHb CHKAT OCEBOM HArpy3KOM.
Omnpenenuts BU AehOpMAIIAH, TPOBEPUTH CTEPIKEHb HA YCTOWYMBOCTh. Ecin
TpeOyeTCsl MOCTPOUTH HEOOXOIMMBIE AIOPHI BHYTPEHHUX YCUIINH, HAMPSHKEHUN

u aedopManuii
Monynb ynpyroctu Matepuana npuHaTh E =2-10°MIla, Gugm = 160 MIla, Ky aqm

=2
F=200xH

/

Y|
rd

=1lwm
je})

a=2cMm

&
<

22.CuTyaliMOHHas 3a/1a4a Mo TeME «IIPOJIOJIbHBINA U3THO»

CrasbHOM CTEPIKEHb CKAT OCEBOM HArpy3KOM.
Onpenenuts BUI AeOpMALIMH, TPOBEPUTH CTEPKEHb HA YCTOMUMBOCTh. Eciu
TpeOyeTCsl MOCTPOUTh HEOOXOAUMbIE AMIOPHI BHYTPEHHUX YCUIINH, HANPS)KEHUN

u nedopmaruii
Monynb ynpyroctu Matepuaia npuHaTh E =2-10°MIla, Gygm = 160 MIla, Ky 4qm

=2
F=150cH

-1 X

Ne 16

£=05m

23.CutyalldoHHas 3aja4a 1o TeMe «ITPOJI0TIbHBIN N30
CTasIbHOM CTEPIKEHb CKAT OCEBOM HArpy3KOM.
Omnpenenuts BUI AedopMaiiviu, MpOBEPUTH CTEPKEHb HA YCTOMUUBOCTh. Eciu
TpeOyeTCsl MOCTPOUTH HEOOXOAUMBIE AMIOPHI BHYTPEHHUX YCHIIMM, HAPSKEHUN
u nedopmaruii
Moy ynpyrocti MaTepuana npuHsITh E =2-10°Mlla, Gyym = 160 MIla, K agm
=2

F=200xH

/

»|
rd

=15
D

a=2cM




24.CutyallioHHas 3aja4a 1o TeMe «IIPOJI0IbHBIN U3Tru0»

CrasibHOM CTEpKEHb CHKaT OCEBOI HArpy3KOM.

Omnpenenutsb BUA Aedopmanyu, U3 ycaoBUsl YCTOMUUBOCTH CKAaTOTO CTEPKHS
no100paTh I0MyCKaeMbIe pa3Mephl MOMEPEYHOro ceueHus. Popma nonepevyHoro
CEUEHHMS IBYTaBp.

Moyb yIIpyrocTa MaTepuaia IpuHATh E = 2-10°MIla, Gugm = 160 MIla

F=150cH

-1 X

£=05m

25.CuTyanoHHas 3a/1a4a 1o TeMe «IPOJI0JIbHBINA U3THO»

CTrasbHOM CTEPIKEHb CKAT OCEBOM HArpy3KOM.

Onpenenuts BUI AePOPMALIMH, U3 YCIOBUS YCTOMYMBOCTH CHKATOTO CTEPKHSA
11o100paTh 1OMYCKAaeMbIE pa3Mephl MONEPEYHOro ceueHus. Popma NonepeuHoro
CEUEHHMSI IBYTaBp.

Moynb yIpyrocTa MaTepuaia IpuHATh E = 2-10°MIla, Gygm = 160 MIla

F=150cH

-1 X

£=05m

26.CutyaliioHHas 3aja4a 1o TeMe «IIPOI0IbHBIN U3Tru0»
CranbHO# CTepKeHb CxKaT 0CeBOW Harpy3koil.OnpenenuTs BUJ negopManuu, u3
YCIIOBUS YCTOMUHMBOCTHU CKATOTO CTEPXHS MOA00pATh TOMYCKAaeMble pa3Mepbl
nonepeyHoro ceueHus. Gopma MomnepeyHoro ceueHus - KBajapar.
Moaynb ynpyroctu Matepuaia NpuHITh E =2-10°Mila, Gugm = 160 MIla

F=200xH

/

»|
rd

1wm

I
)

a=2cM




27.CutyalldoHHas 3aja4ya 1o TeMe «IIPOI0IbHBIN N30

CrasibHOM CTEpKEHb CHKaT OCEBOI HArpy3KOM.
Onpenenuts BU AeOPMAINH, U3 YCIOBHUS YCTOWIMBOCTH CIKATOTO CTEPKHS
no100paTh I0MyCKaeMbIe pa3Mephl MonepevHoro cedenus. Gopma mornepevHoro

CEUEHHMS IBYTaBp.
Moyb yIIpyrocTa MaTepuaia IpuHATh E = 2-10°MIla, Gugm = 160 MIla

F = 200xH

-1 X

£=15m

28.CutyanroHHas 3aja4a 1o TeMe «IPOI0JIbHbIN U3TH0»

CrasbHOM CTEPIKEHb CKAT OCEBOM HArpy3KOM.
Onpenenuts BUI AePOPMALIMH, U3 YCIOBHUS YCTOMYMBOCTH CHKATOTO CTEPIKHS
110100paTh 1OMYCKAaeMbIE pa3Mephl ONEPEYHOro ceueHus. Popma NonepeuHoro

CEUYEHUS JIBYTaBp.
Moy ynpyrocTs MaTepuaiia IpuHaTh E = 2-10°Mlla, Gugm = 160 MIla

F=250cH

-1 X

£=15m

29.CutyalnioHHas 3aja4a 1o TeMe «IpO0JIbHBIN U3Tru0»
CranbHO# CTep)KEHb CKaT 0CeBOM Harpy3koil. OnpenenuTs BU negopmaiuu, u3

YCIIOBUSI YCTOMYHUBOCTH CKAaTOTO CTEPKHS MO00paTh TOMyCKaeMble pa3Mephl
nonepevHoro ceueHus. Gopma nonepevyHoro ceYeHus - KBaapar.
Moaynb ynpyroctu Matepuaia npuHITh E =2-10°Mila, Gugm = 160 MIla

<<

=12
D

a=4cm




30.CuryannoHHas 3aj1a4a 1o TeMe «IIPOJI0IbHBIN U3TrH0»

CTasibHOM CTEPIKEHb CKAaT OCEBOM HArpy3KOM.

OnpenenuTs BU AeOpMaIINU, U3 YCIOBHS YCTOMYMBOCTH CKAaTOTO CTEP>KHSA
no00path OMycKaeMble pa3Mepbl ornepeyHoro ceuenus. opma nornepeyHoro
CEYECHUS JBYTaBD.

Moys yIIpyrocTa MaTepuaiia IpuHATh E = 2-10°MIla, Gugm = 160 MIIa

F = 200xH

-1 X

£=15wm

Bonipocel, BbiHOCHMBIE Ha 3Kk3amMeH (5 cemecTp)

1. OcHOBHBIE TMIIOTE3bI U JOMYILIEHUS B COMPOTUBIIEHUU MaTEpUAIOB.

2. Kak knaccuuupyroTcss Harpy3Ku, CHIIbl. MeToJT CeYeHUH.

3. Kakoit Bua medopmanmu Ha3bIBAaETCs HEHTPATBLHBIM PACTSHKEHUEM-CKATHEM
(npumep). BHyTpeHHHEe ycuius IpU pacTsHKEHUU-COKATHH.

4. HampsikeHus B HOpMAJIbHBIX CEUEHUSIX MTPU PACTKEHUU-CKATUU.

5. VYcrioBHe NPOYHOCTH IPU PACTIKEHUN-CHKATUU.

6. IlonsTne o pJomyckaembIXx HampsDKeHHsIX. Kak OHO ompenenseTcs ms
XPYIKHX U IUTACTHYHBIX MATEPUAJIOB.

7. Jledbopmanuu npu pacTsykeHUU-CKaTUU. CBSI3b OTHOCUTENBHBIX MPOAOIBHON
u mnomnepeyHoi nedopmaruii, koagdurment [lyaccona, ero 3HaueHus.

8. 3akon I'yka mnpu pacTskeHUH-C)KaTUM. YTO Ha3bIBa€TCA KECTKOCTBIO
MONEPEYHOT0 CEYEHUS IIPH PACTSIKEHUU-COKATHH.

9. JlmarpamMmMa pacTsDKEHUS  MaJIOYTJIEPOJUCTON  cTaiu. MexaHWdecKue
XapaKTEPUCTHKU MaTEPUAIIOB.

10. YUto Ha3bIBaeTCs MNpEAEioM MPONOPUUOHANIBHOCTH, MPEACIIOM TEKYYEeCTH,
MPEAEIOM POYHOCTH.

11. Yto Ha3bIBaeTCsl CTAaTUYECKUM MOMEHTOM CEUEHHS OTHOCHUTENIbHO OcH. UTo
Ha3bIBAECTCSI OCEBBIM, MOJIAPHBIM U LICHTPOOEKHBIM MOMEHTAMU UHEPIIUHU CEUCHHUS.

12. OcHOBHOE CBOMCTBO MOJISIPHOTO U IIEHTPOOEKHOTO MOMEHTOB MHEPIIUU

13. OmpeneneHue OCEBBIX W LEHTPOOEKHOTO MOMEHTOB HWHEPLUUU TPH
napajuieIbHOM MEPEHOCE OCEH.

14.Yto Ha3biBaeTcs KpydeHueM (mpumep). BHyTpeHHue ycuiua —ux
ONpEEIICHHE, IPABUIIO 3HAKOB.

15. KacarenbHble HANPSHKEHUS B CEUYEHUSX Baja PU KPYUECHHH.

16. Dmropa KacaTeNnbHBIX HAMPSHKEHUN IPU KPYyUEHUH.
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17. YcnoBue MpOYHOCTH NpH KpydeHUU. UTO HA3BIBAETCS MOJISIPHBIM MOMEHTOM
COMPOTHUBJICHUS.
18. Jlepopmariuu Bana npu KpydeHUU. Y CIIOBUE HKECTKOCTH.
19. Uto Ha3biBaeTCsl U3rMOOM, YHUCTHIM U MOMNEPEYHBIM H3rHOOM. BHyTpeHHue
YCHJIUS TIPU U3TUOeE.
20. MuddepennpanbHbie 3aBUCUMOCTH TIPU U3ruoe Mexay q, Q u M.
21. [TyHkThl KOHTpOJIs A11I0p Q 1 M.
22. HopMasnbHbIe HalPsHKEHUS TIPU YHUCTOM M3THOe.
23. VI3aMeHeHue ¢ 1o BBICOTE MOMEPEYHOT0 ceueHus (3Mopa o ).
24. YcnoBue MPOYHOCTH TPHU H3THOE MO HOPMATBHBIM HAMPsOHKEHUSM. UTO
HA3bIBAETCS] OCEBBIM MOMEHTOM COMPOTHUBIICHUS TIPU U3THOE.
25. XKecTtkocTh 6anku pu u3ruode.
26. KacarenbHbIe HAMPSDKCHUS B CEUCHUSIX OAJIKH TIPU U3THOE.
27. Omiopa T Mo BbICOTE MPSIMOYTOJILHOTO U IBYyTaABPOBOTO CEUCHUSI.
28. YcioBre MPOYHOCTH TIPU U3THOE MO KACaTEIbHBIM HAMPSYKEHUSM.
29. Ilepemenienust Oanku mnpu u3rube. UTo Ha3pIBaeTcs YIpyroil JIUHUEH,
MporuOOM U yriioM noBopoTa. CBA3b yriia MOBOPOTA C MIPOTUOOM
30. Ilpubnuxennoe nuddepeHnraibHOe ypaBHEHHE YIPYTOUW JIMHUK OaJIKU.
31. Jlate ompeneneHue kocoro m3ruba (mpumep).BHyTpeHHUE yCUITUSI B CEUCHUSIX
OaJIKH.
32. HopMmainbHbIe HAMPSHKCHUS B CEUCHUSX OQJIKU TIPH KOCOM H3THOE.
33. Hymnesas nunus, onpeneieHne, ee mojJoKeHHe U CBOMCTBA MPU KOCOM U3rHOe.
34. MakcuMalbHbBIE HAPSHKEHUS TTPH KOCOM M3rude. OmacHbIe TOYKH MOTIEPEIHOTO
CCUCHUH.
35. VYcioBue MpOYHOCTH TIPHU KOCOM H3THOE.
36. [late ompeneneHne BHEUEHTPEHHOTO pacTsbkeHus-cxatus (BPC) (mokaszate Ha
pUMeEpe).
37. BHyTtpennue ycunus u ux onpenenenue npu BPC.
38. HopmanbsHble HanpsbkeHus B ceueHusax opyca npu BPC.
39. Hynesas nunus npu BPC, ee ypaBHeHUE U MTOJIOKEHUE.
40. CeoiictBa HysneBoit iuaun pu BPC.
41. Makcumanbhbie HanpsbkeHus: pu BPC. OmacHble TOUKH ceueHus.
42. Ycnoue mnpouHoctu npu BPC.
43. TloHsiTHE TPOJOJIBLHOTO U3rMOa U KPUTUUECKOU CHUJITBI
44, ®opmyna Ditnepa AJisd ONpeaeeHns KpUTUYECKON CUITbI
45. BnusiHre crmoco0OB 3aKpeIyICHHs] KOHIIOB CTEP)KHS HAa BEIMYMHY KPUTHIECKOU
CHUTBI.
46. Kputnueckue HampspKeHHs 10 Tpeena MpOMOpPIHOHATEHOCTA U 3a MPeaeioM
IPOMOPITMOHATIEHOCTH.
47. T'uOKOCTb CTEpKHS, MpeeibHasi THOKOCTb.
48. YcnoBue nmpuMeHUMOCTH (HOPMYJIBI Ditepa.
49. YcnoBue yCTOMYUBOCTU CKATOTO CTEPKHSA, KOADPHUITESHT .

Oo0pa3sen 3x3aMeHANMOHHOTO OuJieTa:
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MMHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUNCKOM
OEJEPALINN
DenepanbHOE roCyJapCTBEHHOE 0K0KeTHOE 00pa30BaTe/IbHOE YUpPeKAeHNEe
BbICIIEr0 00pa30BaHUSA
«CaparoBckuii rocy1apCTBeHHbIN arpapHblii ynuBepcuter umenn H.A.
BasuwioBa»
Kadenpa MaremMaTuka, MEXaHMKA U MHKeHepHAasi rpadguka
Jucnuminna Mexanuka. ConpoTuBJieHNe MATEPHAJIOB

DK3AMEHAIIMOHHBIV BUJIET Ne6

1. OcHOBHBIE THIIOTE3EI U AOIMYIICHUA B COITPOTUBJICHUHU MAaTCPUAJIOB.

2. YcioBue yCTOMUMBOCTH CKATOTO CTEPKHS, KOPPHUIIMEHT MTPOI0JIBHOTO U3ruoa.
3. CranpHOMU CTEpPKEHB CIKAT OCEBOM HArpy3KOH.
Onpenenuth BUI AedOPMALIMH, U3 YCIOBUS YCTOMYUBOCTH CHKATOTO CTEPIKHS
o100paTh TOMyCKaeMbIe pa3Mepbl onepeyHoro ceueHus. Popma nornepeyHoro
ceueHus IByTaBp. Moylb YIPYrOCTH MaTepralia IpuHATh E =2-10°Mlla, Gagm =
160 MIIa

F = 200xH

-1 X

£=15m

3aB. kadeapoi /Kambimosa I'.H./

4. MeTtoanueckne MaTepuaJibl, ONpeaesiionye Nnpoueaypbl OlleHUBAHUS 3HAHUIA,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yluXx 3Tanbl GopMUpOBaHUSA KOMIIETCHIUM

4.1 Ilpouexypsl OllcHNBAHUS 3HAHUI, yMEHU i, HABLIKOB
U (WIH) ONBITA AeSATEeJbHOCTH

KoHTposib pe3ynbTaToB OCBOEHHUSI Kypca OOYYAIOIIMMMCS, 3TAalOB U YPOBHS
dbopMmupoBaHus KOMIETEHUUH 1o aucuuiuiiHe «Mexanuka. ConpoTUBIECHUE
MaTepUaIoB» OCYLIECTBIIAETCS 4epe3 IPOBEJAEHHE BXOAHOIO, TEKYILIEro, PyOeXKHBIX,
BBIXOJTHOT'O KOHTPOJIEH 1 KOHTPOJISI CAMOCTOSITETIBHOM PaboThI
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@opMbl TEKYILIETO, NPOMEKYTOYHOTO M HTOTOBOIO KOHTPOJIS U KOHTPOJIHHBIE
3a/laHusl ISl TEKYIIEro KOHTpPOJs pa3zpadarbiBatoTcs Kadenpoit ucxoas u3 crneuuduxku
JUCIUIUINHBI, U YTBEP>KIAIOTCS Ha 3acelaHuU Kadephl.

4.2.1 Kputepuu OlleHKHU 3HAHUI, yMEeHUIi, HABHIKOB U (MJIM) ONbITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHUS KOMIIETEHIUI B IIpoLecce 0CBOCHUSA
00pa3oBaTeIbHOI MPOrpaMMBbI

Omnmcanue WIKaIbl OICHUBAHUS JOCTH)KCHUS KOMIETCHIUH TI0 JUCIHILINHE
MpUBEICHO B Tabiuiie 6.

Tabmuua 6
YpoBeHb OtmeTka Mo nATUOATUIBHON crcTeMe Ornucanue
OCBOCHMS (mpoMeKyTO4Hasl aTTecTarysl)
KOMITETEHITUH

6bICOKUI | «OTIUYHO» | «3a4TeHO» | «3auTeHo | OOyuaromuiicss OOHApYKUJ BCECTOPOHHEE,
(OTIMYHO)» | CUCTEeMAaTUYECKOe M  TIJIyOOKoe 3HaHHe
ydueOHOro wmarepuaia, yMmeeT CBOOOIHO
BBIIIOJIHATL  3aJaHU, npeaAyCMOTPCHHLBIC
IIPOrpamMMOH, YCBOWII OCHOBHYIO
JUTEPATypy W 3HAKOM C JIOTIOJIHUTEILHOU
JUTEpaTypou, PEKOMEHI0BaHHOM
nporpamMoil. Kak mpaBuio, oOyuaromuiics
OpPOSIBJIIET TBOPYECKUE CIOCOOHOCTH B
NOHUMaHMHU, M3JI0)KEHUH U UCHOJIb30BAHUHU
MaTepuaa

bazoeuti «XOpoIo» | «3ayTeHo» | «3aureHo | OOyvaromuiics oOHApYXUJI MOJTHOE 3HAHHE
(xoporo)» | yueOHOTO Marepuasa, YCIEIIHO BBIMOTHSIET
NpPeAyCMOTPEHHBIE B IpOrpaMMe 3aJaHus,
YCBOMIJI OCHOBHYIO JIUTEPATypy,
PEKOMEH/I0BaHHYIO B POrpaMMme

nOp0o206blil [KyIOBIETBOPH| «3auTeHO» | «3auTeHo | OOydarouuiics OOHaAPYKHIT 3HAHUSA
TEILHO» (YIOBIETBO | OCHOBHOTO Y4€OHOTO0 Marepuasia B 00beme,
pUTEIBHO)» | HEOOXOAMMOM ISl JalibHEWIeld y4deOnl u
npeAcTosmed  paboTrel mo  mpodeccun,
CIpaBiIsieTCs c BBITIOJTHCHUEM
MPAKTUYECKUX 3aJaHUM, MPETYCMOTPEHHBIX
MporpaMMoii,  3HaKOM C  OCHOBHOH
JIUTEPATYPOH, PEKOMEHI0BaHHOMN
MPOrpaMMOl, JOMYCTUN TOTPEIIHOCTH B
OTBETE Ha DK3aMEHE W TPHU BBIIIOJHCHUU
9K3aMEHAllMOHHBIX 3aJaHui, HO o0yagaeT
HEOOXOMMMBIMM  3HAHUSAMH I HUX

yCTpaHEeHUS oA PYKOBOJICTBOM
IpenoaBaTens
— «HEY0B- «HE «He 3aureHo | OOyuatomuiics OOHapyX W1 npoOensl B
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YpoBeHb OTtmeTka Mo NATUOAJUIBLHOM crcTeMe Ornucanue

OCBOCHMS (mpoMeKyTO4Hast aTTeCTaLMsl)
KOMIIETEHIINH
JETBOPHU- 3a4TeHO» | (HEYyJOBJET- | 3HAHUSAX OCHOBHOIO Y4eOHOro Marepuaia,
TEJIHO» BOPUTEINIBHO)»| AONYCTHJI NPUHLMUIIMAIBHBIE OWIMOKH B

BBITIOJTHCHUH IIPELYCMOTPEHHBIX
IIpOTpaMMOM MPAKTUYECKUX 3aJaHUM, HE
MOXXET  IpPOJODKUTH  OOydeHHE  WJIU

MPUCTYIHUTH K npogeccuoHaTbHON
NEeSTEIIbHOCTH o OKOHYAHUU
o0OpasoBarenbHON OpraHu3aluu 0e3

JOITIOJITHUTCIIBHBIX 3aHATHI

4.2.2 Kputepuu OLlEHKH YCTHOTO 0TBeTa

[Tpu oTBeTe Ha BOIPOCHI BXOJHOTO, pyOEXKHOTO KOHTPOJIS U MPOMENKYTOUHOU
aTTecTaluy O0y4aroLUICs 1EMOHCTPUPYET:

3HAHHUSI: OCHOBHBIX 3aKOHOB BBICIIEH MaTeMaTUKu U ¢pu3uku, cuctemsl CU.

YMEHHUS: BBIIOJIHATH IIPOBOJAUTH MAaTEMaTUYECKUE paCUEThl, I'PAMOTHO
BBITIOJIHATH YepTEXKU B cO0TBEeTCTBUU ¢ AchcTByromumMu ['OCT u CHUIL

BJaJlecHHe HaBbIKAMM: BbIOOpAa ONTUMAIBHOIO pEIHICHUS MpU pEHICHUU
VH)KEHEPHBIX 3a]1a4.

Kpurepuu oueHku

OTJIMYHO 00yJaroIuics: 1IeMOHCTPUPYET:

- 0a30ByI0 OATOTOBKY MO JUCIHUIIIHHAM 00111€00pa30BaTeIbHOTO
npoduis

- HCYEPNBIBAIOIIE U ITOCIIE0BATENLHO, YeTKO U JIOTUYHO H3JIaraet
MaTepuai, XOpoIIo OPUEHTUPYETCS B MaTepuaie, He 3aTPyAHIETCS C
OTBETOM TIPH BHIOM3MCHCHHH 3aJIaHUH,;

- YMEHHUE YUTATh YEPTEKU U CXEMBI, BHITIONHATh MaTeMaTHYECKHE
pacueTsl, BHITIOIHATH YEPTEKU B COOTBETCTBHH C JCHCTBYIOLTUMU
I'OCT u CHull,

- YCIIEUIHOE U CUCTEMHOE BJIaJICHHE METOIaMHU

X0po1Io 00y4aromuicst JEMOHCTPUPYET:

- 3HaHHUE MaTepHala, He JOIYCKaeT CYyIIECTBEHHbIX HETOYHOCTEM;

- B LIEJIOM YCIICLITHOE, HO COJIeprKalllie OTAEIbHbBIE TPOOeIbl, yMEHHE
YUTATh PACUETHBIE CXEMBbI, BHIIIOJIHATh YEPTEXKU B COOTBETCTBHUHU C
neiictByromeit HopmatuBHO#M nokymenTauueit ('OCT, CHull.);

- B LIEJIOM YCIIELTHOE, HO COZIeprKalliee OTAEIbHbIE TPOOEIbl MIIH
COITPOBOJKIAOIIEECS OT/IEIbHBIMU OIIMOKAMHU BJIaJIeHHE HAaBBIKAMU
BBITNIOJTHEHHS] MH)KEHEPHBIX PacueToB.

YOBJIETBOPHUTEJIBLHO 00y4aroImuics: IEMOHCTPUPYET:

- 3HAHUA TOJIBKO OCHOBHOI'O MaTepUaia, HO HE 3HAET AETaJCH,
JIOITyCKAaeT HETOUYHOCTH, IOMTYCKAeT HETOYHOCTH B (POPMYJIMPOBKAX,
HapyIlIaeT JOrMYECKYIO ITOCIEN0BATEIbHOCTD B U3JI0KEHUN
IIPOrPaMMHOI'0 MaTepHaa;
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- B IIEJIOM YCIICITHOE, HO HE CHCTEMHOE YMEHHE COCTABIIATh PaCYCTHBIC
CXEMBI, BBITIOJIHATh YEPTEKH B COOTBETCTBHH C JACHCTBYIOLICH
HopmatuBHOM nokymenTtanueit ('OCT, CHull.);

- B IICJIOM YCIICIIHOE, HO HE CUCTEMHOE BJIaJICHUE HABBIKAMU
BBINOJIHEHUS] HHKCHEPHBIX PACUYETOB.

HEy/10BJIETBOPHUTEJILHO o0yyJaromuics:

- HE 3HaeT 3HAYUTENIbHOI YacTH MPOrpaMMHOI0 MaTepuara, mioxo
OPUEHTUPYETCSI B TEOPUU MHKEHEPHBIX PACYETOB, JOIYCKAET
CYIIECTBEHHBIE OLIUOKU;

- HE yMEET YUTaTh PaCUETHBIE CXEMBI, BBIIIOIHATh TEXHUUECKHE
HM300pakeHHsI B COOTBETCTBUH C TpeOoBaHusMu ctanaapToB ECKJ,
JIOITyCKAEeT CYIIECTBEHHBIE OMNOKHU, HEYBEPEHHO, C OOJIBIIMMHU
3aTPYyJHEHHUSIMH BBIMIOJIIHAET CAMOCTOSTENIbHYIO paboTy, OOJBIIMHCTBO
3aJJaHuH, IPEAYCMOTPEHHBIX IPOrPaMMON JUCLMILINHBI, HE
BBITIOJTHEHO;

- o0yyarouuiicst He BjaIeeT HaBbIKaMU BBIITOJIHEHNS HHKEHEPHBIX
pacueToB, JOMYCKAET CYIIECTBEHHBIE OLIUOKH, C OOIBIIMMHU
3aTPYJHEHUSIMH BBIIIOJIHAET CAMOCTOSITENIbHYIO padoTy, OOJIBIIMHCTBO
MIPElyCMOTPEHHBIX MPOTPaMMOil TUCHUTUIMHBI HE BHITTOIHEHO

4.2.3. Kputepuu oueHKH I0KJIa1a

[Tpu mOATOTOBKH YCTHOTO JAOKJIaAa 00YJarOIHIACS JEMOHCTPUPYET:

3HAHMA: OCHOBHBIX TOHATHH IUCHUIUIMHBI «Mexanuka. CONpOTHBICHHE
MaTepuaIoBy;

YMEHHUS: CHCTeMaTH3UpOBaTb M CTPYKTYpPHUpPOBaThb MaTepuas; JesaTb
000011leHUSA U CONOCTAaBJEHHUS Pa3/IMUYHbIX TOYEK 3pEHUS N0 pacCMaTPUBAEMOMY
BOIIPOCY, /leJIaTh U apTYMEHTUPOBATh OCHOBHBIE BBIBO/|bI

BJajilecHHEe HABBIKAMHU: aHAM3a PA3JIMYHBIX HCTOYHUKOB WH(QOpMAIUU 10
JAHHOM MpoOJIeMaTUKe, CUCTEMATH3allMU U CTPYKTYPUPOBAHMS MaTepuala J0KJIaaa

KpuTtepuu oieHKH YCTHOTO 10K/

OTJIMYHO 00yJaroIuiics JeMOHCTPHUPYET:

- 3HaHKWE MaTepuana (MaTepual CUCTEMaTU3UPOBAH U CTPYKTYPUPOBAH;
cenaHbl 0000IIEHNUs U COMTOCTABIICHUS PA3IMYHBIX TOUYEK 3PEHHUSI 110
paccMaTpuBaeMOMy BOTIPOCY, CIeTaHbl U apTyMEHTHPOBAHBI OCHOBHBIC
BBIBOJIBI, OTYETIIMBO BHUTHA CAMOCTOSATEIBHOCTh CYXICHH, OCHOBHBIC
MOHSITHSI TPOOIEMBI U3JTI0KEHBI TIOTHO U TITYO0KO)

- TPaMOTHOCTH ¥ KYJbTypa U3JI0KCHUS;

- JaeT TpaBWIbHBIE OTBETHl HA BOMPOCHl ayJUTOPUU TMPH MPE3CHTALUU
JIOKJIaa

XOpo1Io o0yJaromuiics AeMOHCTPUPYET:

- 3HAaHWE MaTepHuaia (MaTepual CHCTEMAaTH3UPOBAH U CTPYKTYPHPOBaH;
cAenaHbl 0000IIEHUS U COMTOCTABICHUS PA3IMYHBIX TOYEK 3PEHHUS 110
paccMaTpuBaeMOMY BOTIPOCY, CZI€TIaHbl U apTYMEHTHPOBAaHbI OCHOBHBIC
BBIBO/IbI )

- Ia€T HETOYHBIE OTBETHI HA BOIIPOCHI AyIUTOPHUH MPHU MPE3CHTAINH
JIOKJIaza

YI0BJIE€TBOPHUTEILHO oOy4aromuics AeMOHCTPUPYET:
- HEMOJHOE 3HaHWE MaTepuaia (B Marepuase MpeJCTaBJICHA OJHA TOYKA
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3pEHUs], OTCYTCTBYET CAaMOCTOSITEIbHOCTb CY>KICHHN)
- HE OTBEUYAET HA BOIIPOCH] ayIUTOPUHN IpH Ipe3eHTanuu JJoknana

HEY/I0BJIETBOPUTEJIBLHO | O0yYaroIuics:
- HE BBITOJHUJ JOKJIA]

4.2.4 Kputepuu OlleHKH BBINOJHEHUSI TUIIOBOIO pacyeTa

[Tpu BBINOJIHEHUH TUIIOBOTO pacyeTa 00y4daroIuics JEMOHCTPUPYET:
3HAHMA: TEOPUM M OCHOBHBIX IPABWJ IIOCTPOCHHUS JIIIOP, PACUETHBIX CXEM, IPaBUI
odopmiieHus rpaduyeckux U300paxkeHuil B coorBeTcTBuU co crangapramu ECK/I.
YMEHHMsI: YWTaTh pPACUETHBIC CXEMbl, BBIMOJHITH TEXHUYECKHE H300paKEHUS B
COOTBETCTBUM ¢ TpeboBaHUsAMH cTaHAapTOB ECK/I, BHIMOMHATE MPOYHOCTHBIE PACUETHI
B coorBeTcTBUU ¢ TpeboBanusamu ['OCT u CHull.
BJIa/IcHHEe HABBIKAMH: OIBITOM BBIIIOJHEHHUS IMPOYHOCTHBIX PACYETOB 3JIEMEHTOB
KOHCTPYKIIMH U J€Tajed MaIllHH.
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RPIITEPIIII OMeEHEH BHIMOJIJHEHHA THNOBOTO pac9eTa

OTIHYHD

00VEAUTHACE JeMOHCTPHPY eT:

TP aBHIEHO BEIIOIHEHHYE H aKKypaTHo odoparesayiono [ OCTy
rpademeckyio paboTy o CEOeMY EAPHAHTY,

TIOTHENH 00beM SHAHHNH Te0p eTHESCEOr0 MaTEpHATA 110
COOTEETCTEYEOITHM P asAeTan JHCIFILTEHE «CoIpoTHETeHIe
MaTEepPHATOEY,

NP AEBMIEHEE OTEETH Ha JON0HHTETEHEE EOIIP OCH NP eNoJaBaTels.

XOpoImo

0OVHAINIHICA JeMOHCTPHPYET:

TNpaENTEHO ERIIIOIHEHHYIO H KKy paTHo odopurenmayiomo [ OCTy
pacueTHO-Tp adEe CEVIO paloTy o CEOEMY EAPHAHTY;

SHAHHA TEOPLTHUSCKOrO MATEPHATA IO COOTESTCTEYFOLIEM P asaeTan
OECIEILTHHEE] «C 0P 0 THETSHHE MaTEpHATOE!;

B II&T0M NP BIUTEHElE, HO ¢ HeO OB 0IIHOKA M 0TETH Ha
JOTIOMHET & TBHER BOTIPOCE P eTIo B3 TeA.

YAOMEMETEOPHTEIRHD

0OVHEAKNMACA JeMOHCTPHPYET:

NP A BETBHO BEITIOTHEHHYIO H He COBCeM AKEYPaTHO 0 PopMIeHEYIO 1o
IN'OCTy pacuemo-rpaderdeciyio pabo TV IO CEOSMY BAPHAHTY,

He 00X 0 JHMEIH MEHHMYM SHAHHH TeOp e THYeCKOTO MaATepHATA IT0
COOTESTCTEVEOIIMM P 25T eTan JHCITHILTHE «C 0IIpo THET eHEe
MaTEPHATOEH;

OTEETE Ha JOII0IHHT IBHEIS EOTID O CEI TP eIONAEATEIA C OIIFOEAMH.

HEVIOEACTEO PHTEILHD

0OVHARIIHACA:

HENPAEBNTEHO ERIOIHIT H 0G0opMILT pacueTHO-Tpadeuecsyen padboTy,
FLTH ERITIOTEILT ¢ He [I0 CEOeMY BEApHAHTY;

AeMOHCTPHPVET 0TCYICTEHE He0OXOMFMOT0 MEEHMYMA SHA HIA
TEOPeTHUECKOTO MATEPHATA [0 COOTESTCTEVEOIIER PasaeIaM
ARCITHILTHEE! «COIp O TRETe e MaTEPHATOE:,

33TPYAHASTCA AATE OTBETE HA JONOHTATEHELS BOTPOCE]

NP0 3 EATEIA.

Paspadomuur: doyenm, Bacuwiwwuros BB, —

—

| MOONMHC )

33




