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1. IlepeyeHs KOMIeTEeHIIHH ¢ YKa3aHHEM TANoOB HX (JOPMHPOBAHUS B
nponecce oceoennst OIIOII

B pesynbrare

H3Y4YCHUA

JIUCITHILTHHEI

«C OIIPOTHBJICHHC

MaTCpPpHAIIOB»

oOyuarommecs, B cooTBeTcTBHU ¢ ®I'OC BO mo mampamieHmio moarorosku 35.03.11

I'mapoMennopanusi, yTBEpXKI€HHOTO Ipuka3zoM MuHucTepcTBa 0Opa3oBaHUA U HayKH

P® ot Ne 1049 ot 17.08.2020, bopMupyIOT CcleAyrOIe KOMIETEHIINH, YKa3aHHEIE B

Tabmuie 1
Tabmuma 1
dopMHpoBaHHEe KOMIIETEHIIHI B Mponecce H3yYeHHs JHCIHILTHHBI
«ConpoTHBJIeHHEe MATEePHAJTIOB)»
KomreTenmus HNnaaukaropsl DTalbl Biuuie! zaasTrit Or1eHOYHEBIE
Kon HaunmenoBanue JIOCTHAKCHHUS (bopMHIpOBaHUSA I CpeIcTBa I
KOMITETCHIINH | KOMIICTCHIIHH B | (OPMHPOBAHU OIICHKH YPOBHS
poriecce q c(hOpMUPOBAaHHOCTH
OCBOEHHS KOMIIETEHITHH KOMIIETEHIIHH
OIIOII
(cemectp)’
1 2 3 4 5 6

1IK- Criocoben Il - 4 JIEKITHH, JOKJIa,

94 pemars 3aaadd | Crnocobed MpakTHYecKHe | cobeceloBaHUe,
npu permath 3aHATHA, THUIIOBOI pacyeT
MPOEKTHPOBAHHI HH3KEHEPHBIE nmabopaTopHbIe
i nJIEMEHTOB 3aHATHE,

KOHCTPYKITUH Ha 3ajath ¢ CaMOCTOATENh
OCHOBe MeTo0B | TOMOIIBIO Has paboTa
COIIPOTHBIICHUS | MAaTEMaTHIECK
MaTepHaloB  C | Oro ammapata
MpUMEHEHHEM BEKTOPHOI
IIH(i)OpMaHHOHI:I’ anreGpH,
BIX Texmorormt | oo o
11 TEOMETPUU U
MaTeMaTH9ecK
Oro aHalIH3a
HnJ12-
Crioco0en
pelaTh
3aaqu pu
MIPOEKTHPOBAH
HH 3JIEMEHTOB
KOHCTPYKITHH
U JeTaneil
MaIlMH Ha
OCHOB€ 3HaHMI1
€CTeCTBEHHOHA




YIHBIX
JTHCIUILTHH C
[IPHMEHEHHEM
HH(popMaIHoH
HO-
KOMMYHHKAITH
OHHBIX
TEXHOJIOTHHL.

Kommerennusa 11K-9.4 tarke dopmupyercs B X0Ji€ HPOXOXKACHUA IIPOSKTHOM,
HCIIOTHUTENIECKOIl IPaKkTHKU U IpH IMOATOTOBKE K IIpoIeAype 3aIllUTHl U 3aIIuTe

BBIITyCKHOIl KBaTM()UKAIMOHHON paOOTHI.

2. OnucaHHe MOKa3aTeJell H KpUTepHeB ONIEHHBAHHS KOMIIeTeHI[HH
Ha Pa3IHYHbIX 3Tanax ux (popMHpOBaHHs, ONIMCAHHE IIKAJ OIleHHBAHUS

Hepeqem, OICHOYHLIX MaTepHaAI0B
Tabmaumna 2

Ne
/1

HanmeHoBanne
OIICHOYHOT'0 MaTepuasa

KpaTkas xapakTepHCTHKa
OITEHOYHOT'0 MaTepHaia

IIpencTaBieHne OlIeHOYHOT O
cpeactea B OM

CobecenoBanie

CpencTBo KOHTPOJIA,
OpPraHH30BaHHOE KaK
cIelHagbHag Oecena
MeJJaroruIecKoro paboTHHKA ¢
oOyJaronuMcs Ha TEMBI,
CBSI3aHHBIE C H3yJaeMOi
JUCITUTLIHHON U PACCYUTAHHOMN
Ha BBIICHEHHE 00beMa 3HAHMII,
oOyJaronierocs 1o
OIIpEJICIICHHOMY pa3jely,
TeMe, IIpodieMe.

ITepedens BOIIPOCOB IS
YCTHOTO OIIpoca

Jloxman

MPOAYKT CaMOCTOSTEIbHOMN
paboThI oOUaromerocs,
MpeICTaBIAIONINI cO00It
MyOJIHTIHOE BEICTYIUICHHE 10
IIPEICTABICHHIO ITOMYUEHHBIX
pPe3yIbTAaTOB PEUICHU
OTIpeJIeNIEHHON Y1eOHO-
MpaKTHIECKOi, yaeOHO-
HCCIIeIOBAaTEIhCKOM HIIH
HAY4YHOI TEMBI

TeMBI TOKJIAIOB

Tumosoii pacuer

CPE/ICTBO MPOBEPKN YMEHUIT
MPUMEHATH OTydCHHbIC
3HAHUA JUIS peIeHus 3a/1a1
OIIpeIeTIEeHHOT O TUTIA 110
paszieny Wil HECKOIbKIM

KOMILIEKT 3aJaHHH 110
BapHaHTaM

4




\ paszzenam

IIporpaMmMa oneHHBAHHSI KOHTPOJIHPYeMOH THCIHILIHHBI

Tabmma 3
KonTpomipyeMsble Koxx
No Hmas,ueﬁzl KOHTPOJIHUPYEMOI HaumenoBanue
n/m P KOMITETEHITHH (HJIH OLIEHOYHOTI'0 CpeJICTBa
(TeMBI AHCTIHILTHHBEI)
ee JacTH)
1 2 3 4
1 | Ilpeamer
ComnpoTuBicHHE
MaTepuaios. Ocesoe 1IK-9.4 Jlokman, cobeceJlioBaHUE, THIIOBOIT pacieT
pacTsSKeHUe-CKaTHe.
2 | MexaHu4eckue I1IK-9.4 Jlokman, cobecegoBaHue
HCIIBITAaHUI
MaTepHaIoB.
3 | I'eomerpuueckue I1IK-9.4 Jlokman, cobecegoBaHue
XapaKTEePUCTUKHI
IUIOCKHX CedYeHHIl
4 | CnBur. 1IK-9.4 Jlokman, cobeceloBaHUe
5 | Kpyuenne OpycheB 1IK-9 4 Jlokman, cobecegoBaHue, THIIOBOIT pacueT
KpYIJIOTO
MIOTIEPETHOTO
cedeHHs.
6 | I[Ipamoii H3THO. 1IK-9 4 Jlokman, cobece/loBaHUE, THIIOBOI pacdeT
Hampsoxenus.
7 | IlepeMelieHuss IpHU I1IK-9.4 Jlokman, cobecegoBaHue
H3THOE.
8 | CrnoxHoe IIK-9 4 Jlokman, cobeceoBaHue
COIIPOTUBIIEHHUE.
9 | Kocoit u3ruo. I1IK-9 4 Jlokman, cobeceloBaHNE, THIIOBOIT pacieT
10 | BHemeHTpeHHOE I1IK-9.4 Jlokman, cobecemoBaHue
pacTaKeHHE-CKATHE
mpsMoro opyca
11 | IIpogonbHBIi H3THO. I1IK-9 .4 Jlokman, cobeceloBaHNE, THIIOBOI pacieT
12 Jlunamudecke 1IK-9 4 Jlokman, cobecegoBaHue
Harpy3KH

Onucanue nmokasartejeHd H KPHTEPHEB OlICHHBaAHHA KOMIIeTeHIIHH 10 JHCHHILTHHE
«COleOTHBIleHHe MaTepHaJ0B» Ha pa3JIHYHBIX 3TallaX HX q)OpMHPOBaHHH,
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OIIHCaHHE INIKAJ1 ONCHHBaHHSA

Tabmnura 4
Kon HHankaTopbl ITokaszaTenn 1 KpHTEPUN OIlEHHBaHNS Pe3yIbTaTOB 00yUeHUS
KOMIICTCHI] | JIOCTIKCHUS HILKE MOPOTOBBIN | TPOJBUHYTHI BBICOKHIT
UH, 3TaIbl KOMITETEHITUIT MTOPOTOBOTO YPOBEHB il ypOBEHb YPOBEHB
OCBOCHHS YPOBHS (ymoBieTBOp (xoporo) (oTIYHO)
KOMIIETEHI] (HEeyJIOBIETBOPH | HUTEJHHO)
bing TEJIBHO)
1 2 3 4 5 6
I1IK-9 4, Nl - obyuaromuiics | obyJaronmuiic | oOydJaroIImiic | o0yJaromuiics
4 cemectp Crocoben He 3HaeT o s JEMOHCTPUPYET
permaTs 3HAYUTENIbHON | JIEMOHCTPHUPY | JEMOHCTPHUPY | 3HAHUE TEOPUU
YaCTH TEOPUH W | €T 3HAHHA eT 3HaHNe U OCHOBHBIX
HHKECHEpHBIE
OCHOBHBIX TOJIBKO METOJIOB MpaBWI U
3ajlaiu ¢ MpaBIJI pacyeTa | OCHOBHBIX OIIpeJIeNieHHsl | METOJI0B
ITOMOIIBIO 9JIEMEHTOB MIPaBUI BHYTPEHHHUX | OIpeaeaecHUs
MaTeMaTHYECKO | KOHCTPYKITHII Ha | IOCTPOEHHS | YCHIIHIA, CIUIOBBIX
o anmapara MIPOYHOCTH U IOP, HO HE | TpaBHII (bakTopoB,
BEKTOPHOIT KECTKOCTh, He 3HAeT MPABHII | IOCTPOSHHE | MOCTPOSHUS
anre6pE, 3HAaeT MPAKTUKY | UX MPOBEPKHU, | SIIOP MOP
AHAITIecKoy | CTDSHCTeHHA JTOITyCKaeT BHYTPEHHHX | BHYTpEHHHX
BHYTPEHHUX HETOYHOCTH B | CHIIOBBIX YCUIIHI,
TCOMCTpHH 1 YCIITHI 1 bopMyIHpPOB | QaKTOPOB, HE | HANIPSIKEHUIT U
MaTeMaTHIeCKO | mocTpoeHns Kax, JIOTIyCKaeT MepeMenIeHN,
ro aHaIM3a SITIOP CHJIOBBIX | HapyIIaeT HETOYHOCTEH | HCUEPIIBIBAIOIIIEC
bakTopoB, JOTUYECKYI0 | IIPH pacdeT | H
JIOTTyCKaeT mocjueaoBaTe | Ha MocJeI0BaTeIbH
CYIIECTBEHHBIE | JIBHOCTD B MPOYHOCTh U | O, YeTKO U
OIINOKH HU3TOKEHHH | KECTKOCTh JIOTHYHO
MPOTPaMMHO | JIEMEHTOB H3jaraer
ro MaTrepraia | KOHCTPYKIIUI | MaTepua,
XOpOIIOo
OPHUEHTHPYETCA
B MeTOJTax
pacdera Ha
MIPOYHOCTB,
KECTKOCTD U
YCTOHYHUBOCTh
HJ12- CriocobeH | He yMeeT B IEJIOM B II€JIOM chopMIpPOBaHHO
pelath 3ala4l | HCIOIb30BATh YCIIEIIHOE, YCIIENIHOE, € yMeHHe
npu METOJIbI U HO HE HO pacdera Ha
MPOEKTHPOBAHU | TIPHEMBI CHCTEMHOE CoJlepKalIue | MPOYHOCTB,
U 3JIEMEHTOB pacuera BJIAJICHIE OTIeTIbHbIE KECTKOTh U
KOHCTPYKITUH U | 3]IEMEHTOB METOIaMHI mpooerbl, YCTONYHBOCTh
JeTaneil MallMH | KOHCTPYKITHII HA | pacueTa Ha BJIaJICHUE 3JIEMEHTOB
Ha OCHOBE MIPOYHOCTH U MPOYHOCTh U | METOJaMH CTPOUTETBHBIX
3HAHMII KECTKOCTh, He KECTKOCTh pacdera Ha KOHCTPYKITHII 1
€CTECTBEHHOHAY | 3HAeT MPAKTHKY | 3JIEMEHTOB MPOYHOCTh, | JleTajeil MalluH,
YHBIX oIpejieeHus KOHCTPYKITHIl | AKECTKOCTh H | HCTIOIB3YS
JTUCIIHILINH C BHYTPEHHHX , YCTOHYHBOCT | COBpEMEHHBIE
MIPUMEHEHUEM YCIITHI 1 MpaBIIaMHI b DIIEMEHTOB | METOJIbI
HH(POPMAITHOHH | MMOCTPOCHUS MOCTPOCHUST | KOHCTPYKIIHI | pacueTa
0- S0P CHUIOBBIX | 3MIOP U JieTasei COTJIACHO




KOMMYHHKAIHO | (paKTOpOB, BHYTPEHHUX | MaIllHH, TpedoBaHMIt
HHBIX JIOTIYCKaeT CIUIOBBIX IpaBUJIaMHI T'OCT u CHHUII
TEXHOJIOTUII. CYIIECTBEHHBIE | ()aKTOPOB U | MOCTPOSHUS
OIINOKH, MeTOJlaMH UX | 3IIOp
HEYBEPEHHO, C MPOBEPKH, B | BHYTPEHHUX
OoIBIITIIMH COOTBETCTBU | CHIJIOBBIX
3aTPYJHEHHSMU | U C (haKTopoB U
BBITIOJTHSET COBpPeMEHHBI | METOJaMH HX
CaMOCTOATEIIbHY | M NPOBEPKH, B
10 pabory TpeOOBaHUAM | COOTBETCTBHU
ul'OCTu HC
CHUIL COBpPEMEHHBI
M
TpeOoBaHUSIM
ul'OCT u
CHUIIL
H]12- Criocoben | obOydarommmiics B IIEJIOM B IICIIOM YCIIEITHOE H
pelaTe 3ajadd | He BIIJIEET YCIIEIIHOE, YCIIENTHOE, CHCTEMHOE
Ipu HaBBIKaMHU HO HE HO BJIAJICHIE
MIPOEKTHPOBAHN | COCTABICHUA CHCTEMHOE cojiepiKaliee | HaBBIKaMU
U 3JIEMEHTOB pacdeTHBIX BJIaJICHIE OT/I€JIbHbIE rpadugeckoro
KOHCTPYKIIUU U | CXEM, HaBBbIKaMHU MpoOeTsl HIH | IOCTPOSHUS
JleTajiell MallliH | IIOCTPOCHUS COCTaBJIEHUS | COIPOBOKIA | PaCUETHBIX
Ha OCHOBE SMIOP CHJIOBBIX | pacUYeTHBIX romeecs CXEM,
3HAHU (hakTOPOB, cXeM, OT/ICTbHBIMH | TIOCTPOEHUS
€CTeCTBEHHOHAy | BEIOOpa MIOCTPOEHUSA | OIIMOKaMH S0P CHJIOBBIX
YHBIX OITUMAJIbHBIX €)11)0) BJIaJICHUE (akTOpOB,
JIMCITUILINH C pa3MepoB U CIUTOBBIX HaBBIKaMHU BbIOOpa
MIpUMeHeHHeM (hopMEI (hakTOpOB, COCTaBJIeHUSA | ONITUMAJIbHBIX
HH(QOPMAITHOHH | IIOTIEPEUHBIX BBIOOpa pacyYeTHBIX pa3MepoB U
o- CEYeHMIT ONITUMAJIbHBI | CXEM, (hopMBI
KOMMYHHKAIIO | 3JIEMEHTOB X pa3MepoB U | IOCTPOECHUS | [ONEPEYHBIX
HHBIX KOHCTPYKIHIi ¢ | popMBI AIIOP cedeHMil
TEXHOJIOTHII. Y4ETOM HX MOIEPEYHBIX | CHIJIOBBIX 3JIEMEHTOB
IPOYHOCTHBIX U | CEUEHHIL (bakTopos, KOHCTPYKITHII C
JKECTKOCTHBIX 3JIEMEHTOB BBIOOpaA Y4ETOM UX
XapaKTepUCTHK, ONTHMAJBHBI | IPOYHOCTHBIX H
JIOTIYCKaeT X pa3MepoB U | JKECTKOCTHBIX
CYIIIECTBEHHBIE (bopMBI XapaKTEePUCTUK
OIINOKH, C MOIePEYHBIX
O0IBIIIHMHI ceueHH
3aTpyIHEHHSIMHU 3JIEMEHTOB.
BBITIOJTHSET BrimosiHeHHBI
CaMOCTOATEIIbHY € pacuer
10 padboTy, coJiepiKar
OO0JIBIITIHCTBO Majo
IPeyCMOTPEHH KOJIMYECTBO
BIX [IPOTPAMMOIL OIIHOOK.

JHCITHILTHHLI HE
BBITIOJTHEHO




3. THmoBBIe KOHTPO.IbHbIE 3aJJaHHS HJIH HHbIe MaTepHAJIbI, HE00X0THMBIe JIJIs
OIleHKH 3HAHHH, YMEeHHH, HABBIKOB H (HJIH) ONIBITA 1eATeJIbHOCTH,
XapaKTepH3YIIINX 3Tanbl GopMHPOBaHUS KOMIETEeHIIUI B Mpollecce 0CBOEHHs
00pa3oBaTeJILHON MPOrpaMMBbI

3.1. BxoaHoli KOHTpoJb BXOJHOII KOHTpPOIb NpeAHAa3HA4YeH AIA IIPOBEPKHU
YCBOGHHS 00yJaroIIUMHCS 0a30BBIX JUCIHIUINH H €ro TOTOBHOCTH K H3Y4YeHHIO Kypca
«CompoTuBIIeHHe MaTepHalIoB», YTO JaeT BO3MOXXHOCTH IIPaBHIIEHO BBIOHPATh
METO/IHKY U3JI0XKEHUA YIeOHOT0 MaTepHaa.

Hepe‘leHb BOIIPOCOB BXOJHOI'0 KOHTPOJIA

1. HarypansHbie, pallTHOHaIbHBIE, HPpPAITHOHATBHBIE YHCTIA.

2. Ompenenenne IpoLEHTA IIOTPENIHOCTH IIPU pacyeTax.

3. Pemenune KBaJ[paTHOTO H KyOMYECKOTO YpaBHEHUI.

4. PemeHne cucteM JIBYX YPaBHEHHUI NIEPBOM CTENIEHU C IPHUMEHEHUEM
OIIPEJIEUTEIEN.

5. OOmue cBeleHNs O HEPAaBEHCTBAX, CBONICTBA HEPABEHCTB.

6. Ilmomaau u HEHTPHI TSHKECTEH JIEMEHTApHBIX QUryp.

7. llepeBop rpagycHOIl MepHI B paJHaHHYIO H OOpPaTHO.

8. Tpuronomerpudeckue GYHKIIUU U CBSI3b MEXIY HIMU.

9. Ilpou3BoaHEIEC MPOCTEHINX (PYHKITHA.

10.MHTerpansl npocTeHmux QyHKITHH.

11.OcHoBHBIE eTUHUIIBI CUCTEMBI « CID».

12.YpaBHEeHHs cTaTHKH.

13.Buzsr onop u peakuu orop. OmnpeieeHnue OlOPHBIX PEaKIIHI.

14.B 4yeMm oTim4ue cTrainu OT 4YyryHa

15.11emp TepMUIecCKOi 00pabOTKU CTAIN U YyTYHA.

16.OcHOBHBIC MapKH yIIIEPOIUCTHIX CTANCH U 00JIaCTh X IPUMCHCHHS.

17.OcHOBHBIE MapKH JIETHPOBAHHBIX CTajJled U 00JIaCTh UX IPUMEHEHUS?

18.OcHOBHBIE MapKH YYTYHOB U HX MEXaHUYECKHE CBONCTBA.

19.B kakux jieTanax panquoHaJIbHO IPUMEHATH CTAllb U YyT'yH?

20 IlonsATHE MPOU3BOJHOI HAXOXK/ICHHE SKCTPEMYMOB (hYHKITHIH?

21.Onpenenennsie uaTerpaisl. [loratue nepBooOpazHoii. MeToasr

NHTETPHPOBAHMS.
22 JIlnddepeHnuanbHbie YypaBHEHUS.

3.2. CobecenoBanue
CobeceoBaHue TPEACTABISACT COOOH CpPEJICTBO KOHTPOIS, OPTaHM30BAaHHOE Kak
crmenuagbHas Oecella TpemojaBaTelss ¢ OOydJaloIIMMCS Ha TEMBI, CBS3aHHBIE C
n3ydaeMoil IUCIUIUIMHON, ¥ pPacCYMTaHHOEC Ha BBBICHCHHE o0O0beMa 3HAHHI
00yHIarIoIIerocs 1Mo onpeAeIeHHOMY pa3Ieiy, TEMe WIH IpooIeMe.



IlepeueHnb TeM 1715 coOeceTOBAHUSA

1. OcHoBHbIE IOHATHA U ollpesienieHus B « COIIPOTUBIIEHNE MaTEPUATIOBY.
OCHOBHBIE THIIOTE3B] U JONYIIEHUS B COIIPOTHBIEHUN MaTEPHUAJIOB.

2. IloHATHEe BHEIIHUI U BHYTPEHHUX CHII.

3. B 4dewM cymHoOCTh MeTOja cedeHnll. BHyTpeHHHNE yCcuins.

4. Kaxkoii Buj gedopmMariui Ha3pIBaeTCs IeHTPAILHEIM (OCEBBIM) PACTSIKCHHEM -
cxxatueM (mpuMmep). BHyTpeHHNe yCUITUS IIPH PaCTsKEHNU-COKaTHH.

5. HanpsbxeHus B HOpMaJbHBIX CEUEHUAX IIPH PaCTsHKEHUH -CKATHU.

6. Jledopmaru npu pacTsikeHUH-ckaTUU. CBSI3b OTHOCUTENBHBIX MIPOJIOIBHON
U mnomepedyHoi nedopmaruii, kodddumnuent Ilyaccona, ero 3HaueHHS.

7. 3akoH I'yka 1Ipu pacTsDKeHHU-CKaTHH. UTO Ha3bIBaeTCA JKECTKOCTHIO
IIOIIEPEYHOI0 CEYEHUA IIPH PACTAKEHUH-CHKATHH.

8. YcnoBue NpOYHOCTH IIPU PACTAKEHUU-CIKATUU.

9. Jlmarpamma pacTsDKEHHUS MaloyrjiepoaucTol ctami. MexaHndeckue
XapaKTepHUCTUKU MaTEepPUAJIOB.

10. UYro Ha3zwpIBaeTcs NpejieloM NPOMOPIUOHAIBHOCTH, MPEIEIOM TEKYYeCTH,
IIpe/IeJIOM IIPOYHOCTH.

11. Yro Ha3bIBaeTcs CTATUYECKMM MOMEHTOM CEYE€HUSI OTHOCHTEIIBHO OCH. YUTo
HA3BIBACTCS OCEBBIM, MOMSAPHBIM U I[EHTPOOEKHBIM MOMEHTAMHU WHEPIU
CEUYEHU.

12. CBolicTBa NOJAPHOTO U IIEHTPOOEKHOTO MOMEHTOB UHEPITUU

13. OceBble U IEHTPOOEIKHBIE MOMEHTBI HHEPIUU IIPU [1apaJLIEILHOM IIEPEHOCE
OCeH.

14. Yro wHa3zpBaeTcs KpydeHueM (mpumep). BHyTpenHme ycwins UX
OIIpeJle]IeHN e, IIPABUJIO 3HAKOB.

15. KacarenbHble HallpsKEHUS B CEYEHHAX BaJla IIPU KPYYEHHU.

16. Dmopa KacaTenbHBIX HANPSDKEHUH IPU KPYYEHHUH.

17. YcnoBue npo4HOCTH IIpU KpydeHUH. UTO HA3bIBAETCS MOJISAPHBIM MOMEHTOM
COIIPOTHBIICHHUS.

18. Jledbopmariun Bana npu Kpy4eHHH. Y CIOBHE KECTKOCTH.

19. Uto Ha3pIBaeTCA M3rHOOM, YUCTHIM U MHONEPEYHBIM H3TrHOOM. BHyTpeHHHE
YCHIIUS IIPH U3THOE.

20. JInddepenmuanbsapie 3aBUCHIMOCTH TIPH U3rHOe Mexy q, Q u M.

21. IIyskTe KOHTpOJIA 300p Q U M.

22. HopManbHbIe HanpsHKEHUS IIPU 9UCTOM H3THOe.

23. I3MeHeHUe G 110 BRICOTE MIOTIEPEYHOTO CeYeHUs (3IIopa G ).

24. YcioBue MPOYHOCTH IPH H3THOE II0 HOPMAJBHBIM HaIpsDKEHHSAM. UTO
Ha3bIBAa€TCS OCEBBIM MOMEHTOM COIIPOTUBIICHHS IIPU U3THOE.

25. XKectrocTh Oanku pu U3ruoe.

26. KacatenbHbIC HAIPSDKCHUS B CCUCHUAX OaTKH IPU H3THOC.

27. YcioBue IpOYHOCTH IIPU U3THOE MO KacaTelIbHBIM HaIlPSDKEHISIM.

28. Ilepememennss Oanku npu u3rubOe. UYto Ha3pIBaeTcs YIOPYroil IJIMHHEH,
IpOruooM U yriioM noBopota. CBA3b yriia IOBOPOTa ¢ IPOrHOOM

29. IlpubnmxenHoe muddepeHnuansHoe ypaBHEHNE YIIPYTOH THHHH OaJIKH.



30. IlonsTue Kocoro u3rnba. BHyTpeHHNEe yCHINA B CEUCHHUAX OalKH IIpU KOCOM

H3THoe.
3.2. /loxaan

BemonmHeHne  Aokimaja  TONHOI  MEPE  PAcKpPhIBAET TBOPYECKHUIT  ITOJXO/T
00yJaroImuxca K CaMOCTOATEIFHOI MPOpabOTKE HOBOI'O MAaTepHalia, ITO3BOJIIET OICHUTH
CTEIIEHb TOTOBHOCTH OOYYAIOIUXCA K CAMOCTOSTEIIFHOMY BBIOOPY aKTYaJbHBIX IIPOOJIeM
JUCITUIUTMHEL. J[aHHBIIT BUJ] TBOpPYECKONU paOOTHI IO3BOJIIET OOYYAIONIMMCS OBIIAJICTH
HaBEIKAMH CHCTEMAaTH3allUd MaTrepHalla, pa3BUBA€T YMEHHE KOHKPETH3UPOBATH H
00001IaTh MPOOIIEMEI OIEHKH IIPOYHOCTH JeTallel MaIliH U 3JIEMEHTOB CTPOUTEIHHBIX

KOHCTPYKITUI.
Pexomenayemas TemMaTHka JOKIAJOB 10 JUCITUIDINHE MPUBE/IeHA B TabmuIle 5.

Tabmuma 5
Tembl /lok1anor, pekoMeHIyeMble K HAITHCAHUIO IIPH H3YYEeHHH THCITHILTHHBI
((COleOTHB.TIeHHe MaTcpHaAI0B»

Ne /m Temsr JlokiaioB

KpyueHne 6pycbeB HEKPYIJIOTO MOMEPEUHOTO CEUSHU S

OnpeneneHne yIpyrux Xapak TepPHCTHK MaTepHaia MpH pacTsKeHIN

DKcIepHMeHTalIbHOe ONpeieIeHne MOy POJJOIHOI YIIPYrocTH

BKCHepIIMeHTEUIbHO OIIPEACIICHHC MOIYJIA CABHTa

9KCHepIIMeHTEUIbHEUI IIPOBEPKaA pacueTa CTATHICCKH HEOIIPCICIINMBIX CHCTEM METOIOM CHII

A | Fa [ | B — | —

OrmpernienieHne TIaBHBIX HAIIPSKESHUI B TOHKOCTEHHOM TPpy0Oe MpH 0IHOBPEMEHHOM JISHICTBUU
m3ruba u KpydeHus

HpOIIHOCTb MaTCpHAJIOB H KOHCprI(II[rIﬁ IIPH CIIOKHOM HAIIPAKCHHOM COCTOSAHHH

Hccnegopanue IIPOYHOCTHEIX CBOIICTB ITOJIMMEPHBIX MaTCPHATIOB

6
7 T'ops4ie TpelNHbI B CBaPHBIX COEUHEHHAX
8
9

IIponoIbHO — IOMEPEeUHBII H3THO

10 | Ompenenenue aedopMalriit mpu U3rude Mo YHUBepCAILHBIM YpaBHEHISIM

11 | Onpexenenue ko3 QuIrneHTa 3amnaca MpOYHOCTH MPU MepPeMEHHBIX HaPSUKEHISX;
MIPOEKTHPOBAHHE M pacdeThl Ha Ha/IeJKHOCTh MPOCTENHINX CHCTEM

12 XpyIKoe H BA3K0e pa3pylleHHe MaTepHaloB

3.3. TumoBoii pacuer

TemaTuka THUIIOBOTO pacdeTa YCTAaHABIMBACTCA B COOTBETCTBHH C paboueil
IIPOTrPaMMOM JUCITUILTHHEL:
1. Pacuet Baia;

2. Pacder Ganku Ha IpOYHOCTE;
3. IIponoIbHEIi H3ruo.

TumnoBele pacueTs! BeinoaHstoTcs o 300 BapuaHTaM.

IIpuMep THIIOBOIO pacyeTa.

ﬂJ’L‘aI CTAJIBHOT'O Bajia KPYIITIOTO IIOIICPCYHOI'0 CCUCHHA, JKCCTKO 3alllCMIICHHOTI'O

10



OJTHUM KOHIIOM, OIIPEJICTHTh HEH3BECTHBII KPYTAIIHIl MOMEHT X, IPH KOTOPOM YIOJI
IIOBOpOTa IIPaBOTO KOHIICBOT'O CCYCHUS Bajda paBeH Hymo. llocTpouTs »simopy
KpYTAIIX MOMEHTOB, II0JI00paTh IUAaMeTp Bajla U MOCTPOUTH JHIOPY VIJIOB

3akpyunBanus. G = 8*10* MIIa

aHoO:
JnmHa yyacTka, M MomenT, KHeM
Ne cxeMbr a b c m s s Tadm, MIIa
6 1,6 1.5 1,6 1.6 2.5 3,6 60
m my ms3 X
/ {/b F/D (T-¢
/] = - N YR
a b c a

Pemenue
1 .BrruepunBaeMm pacyeTHYIO CXeMa Bajla U OIpeJiesieM HeU3BEeCTHBI MOMEHT

(puc.).

X=1,25 kHM

0.75

[T .

1.75 1,25

A’ﬂT mTrﬂ‘m\ l[Pp:;?"

‘”iLUl“l ;

31

O6o03HauuM IpaBoe KOHIeBoe cedeHne Baima B. Ilo ycnoBur 3amagm yrou
nmoBopoTa cBoboJHOTO KOoHMa (ceueHue B) pasen 0. T.e. @z= 0

Bocmonp30BaBIICh MPHHIUIIOM HE3aBHCHMOCTH JCIICTBHS CHJI, OHPENCIIUM YTOJI
TIOBOPOTA cedeHUs] B OT KakJIoro MOMEHTa B OTJIETFHOCTU U PE3YIIBTAT CII0XKHM, T.e.

@ = @z(my) + @g(my) + @g(my) + @z (m; ) =0
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Mx
H3BecTHO, 9TO @0 = —— , TOT/IA
GJ
r
_ma m(a+b) my(a+b+c) N XQa+b+c)

GJ GJ GJ GJ

P P p r

0,

é[m2 -a.+ml(a+b)—m3(a+b+c)+X(2a+b+c)]:0

P

Li 0, Torma m,-a+m(a+b)—m,(a+b+c)+ X(2a+b+c)=0
»

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

2. IlocTpoeHne 3MI0pHl KPYTAIINX MOMEHTOB.
OrnpenennM KpyTAIIUI MOMEHT Ha Ka)KIOM CIJIOBOM Y4YacTKe, IPUMEHUB METOJT

CESUEHMHII.
KpyTsamuit MOMEHT B C€4E€HHH Bajla paBeH alreOpandecKoil CyMMe BHEITHUX

CKPYYHBAIOIUX MOMEHTOB, JIEXKAIUX 10 OJHY CTOPOHY OT CEYEHUS.
My =-X=-1, 26 xHem
Mis = -X+m3=-1,23 +3,6= 2,35 kHem
My, =-X+m3 -m; = -1, 25 +3,6-2,5= 0,74xH-m
My, =-X-m; +my+m; = -1,25-3,4+25+1,6--1,75 kHeMm

IIo moy4eHHBIM 3HaYEHHUAM IIOCTPOUM 3ITIOpY M.

3. Onpepenenue quaMeTpa Bajia.

JluameTp Baja ompenesaeTcsa U3 YCIOBHS MPOYHOCTH. OMacHBIM CeYeHHEM Bajia
SABJISAETCSA CEUCHHE, TJIe KPYTAIII MOMEHT HMeeT Hanbonpiiee (1o abComTHOI
BEIIMYNHE) 3HaUYeHNE. 3HaueHne My 6epem ¢ smropel. My may = 2,34 kH*M.

M
A p— - YCJIOBHC IIPOYHOCTH,

max adm
r

rie W, =0,2d°

kmax <r

0,2d3 = Yadm

M 10°
OTkyma d=3|— == — 2,35-10 — =0,058%u = 58um
02z, 10.2-60-10

Ilomy4eHHBII pe3yabTaT OKPYTIIsieM B 00JbITyI0 cTopoHy corytacHo I'OCT.

OxoHYaTeIbHO AHaMeTp Baira uMeeM d = 60 M.
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4. TIocTpO€HH e 3MIOPhI YIIIOB 3aKPyIUBAHUS.
JXKectkocTh ceuenns Bata Wy =810*Mma; J,=0,1d*

GJ,=8-10"-10"-(6-107)" =9,1-10° Hem?

Vsl 3aKpY4YHBaHHA OTACIIBHBIX YHaCTKOB Bajla OIIPCACIIAOTCA II0 OTHOINICHHIO K
HCIIOABMAKHOMY CCHCHHIO (B HallleM CJIydac KCCTKasd 3a,uemca) ?,

My-a_ 181016 _

= = =-31-10" pa
aaeTa 9,2:10' pait
3
Gor = Poy + Myb_ -31-107 +M =-19-10"pan
’ , 92
M, c L 234:10°:16 s
=@, + 2 =-19-107 +——>-=22-10" pa
Po-3 = Po2 GJ, 210 panx
M, a , 12510°-16
=@+ —=22107 -2 =0
Poos =00 TGy ’ 9,2-10*

r

ITo mony4eHHBIM 3HaYE€HUSIM CTPOUM 3IIIOPY YTIIOB 3aKpYYUBaHUA.

5. Onpenenenne HanOONBIIETO OTHOCUTEIBHOIO YIJIa 3aKpy4YHUBaHUsA (Ha OJJUH

M 2,34-10° 2
IIOTOHHBIH M€ JIMHBI Baja) @ = fm= _ = =26-10" pag/ M
PA ) O GJ, 9,2-10* pa

3.4. PyOe:xkHbBII KOHTPO.JIb
Ilens mnpoBeaeHuss pyOEKHOTO KOHTPOISA OLEHUTH CTENEHb BOCIPUITHSA
y4e0HOro MaTepHaja U IPOBOJAUTCS I OLIEHKH Pe3yIbTaTOB U3YYEHUS Pa3/IelIOB/TeEM
JUCIUIIINHBI.

Bompocsl pyoeskHOro KoHTpoas Ne 1

Bonpocwi, paccmampugaemvie Ha ayOUMOPHLIX 3AHAMIUIX.
1. Kakue ocHOBHBIE IIp0OIIeMBI H3ydatoTcs HayKoil « COIpOTHBIICHHE MAaTEPHUAIOBY.
OCHOBHBIE THIIOTE3HI H JIOIYIEHH B CONPOTHBICHUH MaTEPHAIOB.
2. Ilo xakuM IIpH3HAKaM U KaK KIIaCCHPUINPYIOTCS Harpy3ku. B ueM cymHocTs MeTo1a
cedeHnil. BHyTpeHHUE ycnius.
3. Kakoii Buj nedopMamun Ha3bIBaeTCA IIEHTPAIBHBIM ( OCEBBIM ) pacTsKEHUEM-
ckaTtueM (mpumep). BHyTpeHHHE yCcHus IpH pacTsHKEHUU-COKATHH.
4. HanipspkeHUsI B HOPMaJIbHBIX C€YEHUSIX IIPU PACTSHKEHUU -COKATHH.
5. lepopmaruu npu pacTsykeHHU-CKATUH. CBA3b OTHOCUTENBHBIX IPOIOILHON U
nonepedHoi aedopmanuii, korgduiment Ilyaccona, ero 3HadueHus.
6. 3axoH I'yka nmpu pacTspDKeHHH-CKaTHH. UTO Ha3bIBaeTCA KECTKOCTHIO IOIIEPETHOTO
CeYeHHUS NPH PaCTsLKCHUH-COKATHHL.
7. YciioBue IpOYHOCTH IIPU PACTSHKEHUH-COKATHH.
8. JlmarpamMma pacTsDKeHUS MaJIOyTIIepoAUCcTOl cTami. MexaHndeckue XapaKTepUCTHKH
MaTepHAaJIOB.
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9. JlaTp ompenienieHue Iipejielia IpoIopIOHAIBHOCTH, IIpe/iesia TEKYUECTH, IIpe/iea
IIPOYHOCTH.
10. Kakue oOpa3ibl HCIIONB3YIOTCS TSI MEXaHUYECKHX HCIIBITAHUN Ha pacTaKeHUe-
CXKaTHe.
Bonpocwl 011 camocmosamenvHo20 usy4eHus.

1. IToka3aTh [UarpaMMy pacTsKEHHS IDTACTUYHBIX MaTepHAI0B, HE HMEIOIINX

IUTOIAJIKH TEKYYEeCTH U XPYIIKUX MaTepHAJIOB.
2. JlaTs onpejeneHUe YCIOBHOIO MIpe/iena TEKyIEeCTH.
3. IloHsATHE TOMYCKAEMBIX HaIIPSK CHUIL.
4. OnpeneneHue JONYCKAaEMbIX HAPsDKEHUN IS IUTACTHYHBIX U XPYIIKUX MaTepUaJIOB.
5.J1aTh olpeiesieHNe ITIaBHBIX IUIOIIA0K, IJJaBHBIX HAIIPsDKEHUH, IUIOIIAa 0K YUCTOIO
CIBUTaA.
6. Bujipl HalIpsDKEHHBIX COCTOAHUI (OIIpe/IETICHIE).
7. JIuneliHOe HaNpsKEHHOE COCTOsAHNE (JI.H.C.). HanpspkeHns Ha HAaKIIOHHBIX
IJIOINAJKaX IpH J.H.C.
8. 3aKOH IIapHOCTHU KacaTeIbHbIX HaIlpsHKEHHIIL.
9. Imockoe Hamps>KEHHOE cocTosiHME (I.H.c.). HanpsokeHns Ha HaKJTOHHBIX TUTOMTAIKaX
IIpH II.H.C.
10. Kakoii Buz gedopmariiu Ha3pIBaeTCA YUCTHIM CJIBUTOM (IIpUMeEp).
11. HanpsixkeHHs B IONIEPEYHBIX CE€YEeHUAX Opyca MPHU YHCTOM CIBUTE.
12. Hanipsi>keHus Ha HAaKJIOHHBIX IIIOIAKaxX IIpU YUCTOM caBHre. [ 1aBHEIE
HaIpsKEHUS.
13. Jlepopmanmu nipu uuctom cjiBure. 3akoH ['yka npu casure. UTo Ha3pIBaeTCA
JKECTKOCTBIO IIPH CJIBUTE.
14. YcnoBue npo4yHOCTH IIPU CABHTE.

Bonpocsl py0exHOro KouTpoJst Ne2
Bonpocui, paccmampusaemvie Ha ayOumopHoulX 3aHAMUSX.
1. Yro Ha3pIBaeTcs CTaTHYECKUM MOMEHTOM CE€YEHHUS OTHOCUTEIILHO OCH. YTO
Ha3bIBa€TCSA OCEBBIM, ITOJIIPHBIM U IIEHTPOOEKHBIM MOMEHTAMU HHEPITUU CEYEHHS.
Kak onpeznenurs mollokeHNEe LIEHTPA TAKECTH CEYEHHS.
OCHOBHOE CBOIICTBO MOJISIPHOTO MOMEHTA HHEPITUU.
OCHOBHOE CBOMCTBO ITEHTPOOEKHOTO MOMEHTA HHEPITHH.
Kakue ocu HazBIBarOTCA ITIaBHEIMU, TJIABHEIMH IIEHTPATBHEIMU.
OmnpeienieHrue OCEBHIX U IEHTPOOEKHOTO MOMEHTOB HHEPITHU MIPU MapalIeIbHOM
IIEPEHOCE OCEM.
Kaxoit Bun aedopmariun Ha3piBaeTcA KpydeHHEM. BHyTpeHHIE yCUIs [IpU
KpY4€HUH.
8. KacarenbHble HallpsDKEHUS B IIPOU3BOJIBHON TOYKE NOIEPEYHOI'O CEYEHHS BaJla.
9. Dmnropa KacaTelbHbIX HallpsDKeHUN. MakcuMallbHbI€ HAPSDKEHUS IIPA KDY YEHUH.
10. Jlepopmaniuu mpu KpydeHHU.
11. PacueT Ha IPOYHOCTE H KECTKOCTh IPU KPYUEHUH.

SN AW
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Bonpocsl pyoexHoro kourpoJst Ned

Bonpocwi, paccmampugeaemvie Ha ayOumopHuIX 3aHAMUSIX.

1. Uto Ha3pIBaeTCs U3rHOOM, YTO HA3bIBAETCA YUCTHIM U ITOIIEPEUHBIM U3THOOM.

2. Kak Ha3pIBaloTCs CTEP:KHU, paboTaromue Ha H3ruo.

3. Bugbl OlMOpHBIX 3aKpEeILIEHU .

4. Kakue peakiiiu BO3HHKAIOT B )KECTKOII 3aJIelIKe, IIApHUPHO HETO/IBIKHON 1
ITapHUPHO IIOJIBIDKHOI OIlOpax.

. CKOJIBKO YpaBHEHUH CTaTUKH MOKHO COCTaBUTH JJISI OIIPEAEIIEHUS OIIOPHBIX
peaKIuil.

6. Metoauka onpesieIeHUs OMOPHBIX peaKIiii B KOHCOJNbHBIX Oallkax.

7. Metoauka onpe/ieI€HUs OMOPHBIX peakilii B Oalkax Ha JBYX OIlOpax.

8. Kaptuna gedopmariuu 6ainku npu 9UCTOM H3THOE.

9

1

1

N

UTo Ha3pIBae€TCs HEUTPAIBHBIM CIIOEM U HENTPAIbHOII OChIO OaIKH.

HopMmainpeHsle HanpspKeHUA IPH 9UCTOM H3THOE.

Vcimopue TMPOYHOCTH TIIpH H3rHOE IO HOPMAadbHBIM HANpsDKEHHAM. UYTo
HAa3BIBAETCS OCEBBIM MOMEHTOM COIIPOTHRIEHHS MIPH H3rnoe.

12.  XecTtkocTh OanKku IpH H3THOE.

13.HyneBas nuHus, onpeieleHNe, €€ MOJI0KEeHUE U CBOIICTBA IIPH KOCOM U3rube.

14 . MakcuManbHbIe HalpsDKeHUS IpH KocoMm mirnde. OmacHble TOYKH IOMEPEUHOTO
CEYEHMUH.

15.¥YcnoBue mpoYyHOCTH IPH KOCOM U3THOE.

16.Kaptuna gedopmariuu 0aku npu IOIIEPEYHOM U3THOE.

17.Jlatp ompeneneHue BHEIEHTpeHHOTO pacTsokeHHA-cxatua (BPC) (mokazats Ha
npuMepe). UTo Takoe LIEHTp J1aBICHHS.

18.BuyTpeHHue ycunus u ux onpenenenue npu BPC.

19 _HopMansHBIe HaIpsDKEHHS B cedeHHax opyca mpu BPC.

20.Hynesas nunus npu BPC, ee ypaBHEeHHE U MOJ0XKEHHE.

21.CporictBa HyneBoit uHuu rnpu BPC.

22 MakcumanbeHbie HanpspkeHus npu BPC. OnacHble TO9ku cedeHus.

23 .Ycnorue mnpouHoctu npu BPC.

24 TloHATHE IPOIOIBHOrO U3rN0a U KPUTHIESCKOH CIUTBI

25 . ®opmyna Ditnepa i onpeAeIeHUs] KpUTUUECKON CHITEI

26.Bnusane ciocoOoB 3aKpeIlIeHNs KOHITOB CTePIKHSI Ha BEIUYNHY KPUTHUECKOI
CHUIHI.

2’7 Kpurndeckue HallpspKEHUS 10 IIpejiena IIPOIIOPIHOHAIbHOCTH.

28.I'HOKOCTh CTep)KHS, TIpeiebHas THOKOCTE.

29.YcnoBue IpuMeHIMOCTH opMyIIsl Diiepa.

30.IloHATHE CTAaTUYECKUX U JUHAMUYECKHUX Harpy3oK.

31..Ilonsitue auHamudeckoro kodggunuenta. CBsi3b JIMHAMUYECKUX M CTATUYECKHX
BEJIHYHH.

32 Jlunamudeckuii K03 UITHESHT IIPU JIBIKESHUH C YCKOPEHUEM.

0
1

BOHpOCbI 07151 CaMoCMosImMeNbHO20 U3YUEHUA.
1. YcaoBue IMIPOYHOCTH IIpH H3rH0e 110 KacaTeJIbHBIM HaIIPpsKCHHUAM.
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. KacaTenpHble HalpsDKEHUS B CEUEHUAX Oalkul pH U3ruoe.

. laTte ompeneneHue kocoro usruda (mpumep). BHyTpeHHHE ycHIHS B CEUEHUAX
OaJKH.

. HanpsbkeHus B IolepeyHOM CEUYEHHH Balla IPU U3THOE ¢ KPYyUEHUEM.

. OnacHbIe TOYKH CEYEHHS U UX HAIPSKEHHOE COCTOSHUE.

. PacdueTHBbIE MOMEHTHI IO 3 U 4 TEOPUAM MPOYHOCTH.

. CKonpKo ypaBHEHHIH CTaTHKH MOKHO COCTaBUTE JJISI OIIpE/IeJIEHUSI OIIOPHBIX
peaKIHii.

8. MeToiHKa oIpe/ieIeHHs OIIOPHBIX PEaKIUi B CTATHYECKH ONPEASIHMBIX OanKax.

9. JlaTth ompeneneHue Aapa CEYCHHUS.

10. Texnuka mocTpoeHUA sJ[pa CEYECHUA.

11.  IlocTpouts sAapO ceYeHUA A IPIMOYTOJIBHUKA.

12.  llocTpouTs AApO ceUYEHUs A Kpyra.

13. TI'padux 3aBUCUMOCTH KPUTHYECKUX HAIPSDKEHUI OT THOKOCTH I CTAJIbHBIX

CTEpIKHEN.

14. Kaxmne cTep>KHH Ha3BIBAIOTCS CTEPXKHIMH MaJIoOH, cpeHell U OONBITONH THOKOCTH.

15. TlonaTtue ymapa, BUJEI yjapa.

16. Omnpenenenue qTuHAMHYecKOro ko3 puUIeHTa npH yaape, 6e3 yuera Macchl

YIIPYT'OM CUCTEMBEI.

h [FS T o)

-~

HpO MEXKYTOUYHAA aTTreCcTanmusd

1. Bujg npoMe)xyTOYHOI aTTecTallHH B COOTBETCTBHHU C YIEOHBIM IIJIAHOM I10
HarpaBiIeHHO oaAroToBkH 35.03.11 I'uagpomenuopanus, 4 cemecTp — 3a4eT.
2. Ilenbro mpoBeIeHUs IPOMEXYTOYHOIT aTTecTaluy (3K3aMeHa) SBIETCA

KOHTPOJh 3(p(HEeKTUBHOCTH y4eOHOTO mpoIiecca 3a cUYeT MPOBEPKU KadecTBa U
IIPOYHOCTH 3HAHUU oOydJaroruxcs mo gucrmminie « Mexanuka.ConpoTHBIICHHE
MaTepHUaJIOB»

3. Kaxxaplii OmieT BBIXOJHOTO KOHTPOJS KpPOME JBYX TEOPETHYSCKHX BOIIPOCOB
COJEPKUT pacueTHBIE 3aJJaHusl (3a7aqn).

HpHMepr CHTYAIIHOHHBIX 3aJ1a4v 11 l'[pOMeHC}’TO‘IHOIUI aTreCTallunn

(3x3aMeHa)

1. CHTyaI_IHOHHa}I 3aJada I10 TEME «OceBoe PAaCTLKCHHUC CHKATHE»

K cTansHOMY OpyCy HPIIIOXKEHBI CHIIBI, ICHCTBYIONINE BIOJIE €TI0 IPOJOIBHOM
OCH.

Omnpenemuts Buj qedopmanun 6pyca, IpoBepUTh Opyc Ha poyHocTh. Ecmu
TpeOyeTcs MOCTPOUTh HEOOXOUMBIE 3ITIOPH BHYTPEHHUX YCUIIHNI, HAIPAIKEHUH
u nedopmarnuii
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MozyIb yIpyrocTu MaTepuaa IpuHars E =2-10° Mila

Ay =2cm’ Ar= 1cw? ,
FomdoeH A P Y
- - /
"
7

IJZZM ;3:3M

2. CHTyaI_IHOHHa}I 3aJa4da I10 TCMcE «OceBoe PacCTsLKCHHEC CKATHC»

K 6pycy IOCTOSHHOTO MOIEPEYHOTO CeYeHUs IPHIIOKEHA CHIIa, JAeHCTBYIOIIUE
BJIOJIb €T'0 IPOJIOIBHOI OCH.
Ompeemuts B qedopmMariuu Opyca, U3 YCIOBHS MPOYHOCTH IO100paTh
ILTOIIA/b CEYCHUS CTEPXKHS U €T0 JHaMETP, €CITH JOMYCKAaeMOe HaIpsHKEHUe
o, =160MIla . Matepuain — ctans E =2-10° MIla

A =2
v :_,"
- .
Fi = 20KkH '_:
Lo d .
l=4wM

3. CHTyaI_IHOHHa}I 3aJa4da I10 TCMcE «OceBoe pPacTsKCHHEC CXKAaTHUC»

K Opycy mocTosSIHHOTO TTOTIepeTHOTO CeYSHHS MIPHJIOKEHA CHJIa, JeHCTBYIOIHE
BJIOJIb €T0 IIPOJIOJIFHOM OCH.

Onpenenuts BUI AedopManmim Opyca, H3 YCIOBHS IPOYHOCTH II0I00paTh
IIOIAb CEYEHUS CTEPXKHSA, €CIIH JOIIYCKaeMo€e HallpsDKeHue o, =160MIla .

adm

Marepuan — ctans E =2-10°Mlla

F1= 10xH

I=2m

4. CuryanuoHHasA 3aj1a4a 1o teMe «OceBoe pacTsKEHHE CHKATHEY
K cTansHOMYy OpyCYy IPIIOKEHBI CIUTBI, ISHCTBYIOIINE BIOJH €TI0 PO I0IbHOI
OCH.
Onpenenuts BUJ Aeopmarnuu Opyca, IpoOBEpUTH OpYC Ha MPOYHOCTH. Eciau
TpeOyeTcsl MOCTPOUTH HEOOXOAMMEBIC SITIOPH BHYTPCHHHUX YCIUTHH, HAITPSKCHUH
u nedopmartmii
Monyas yIpyrocTH MaTepuaia IpHHATE E =2-10° MIla

A =4em’ A= 4 o !
/
F1 = 40xH —
] o E=20m P
, 7
I =02 wm L=03m




5. CuryanunoHHas 3aj1ada 1o Teme «OceBoe pacTsKEHUE CKATUE
K ctansHOMY OpycCy NIPUIOXKEHBI CIIIBI, IHCTBYIONINE BOIb €T0 PO/ I0THHOM
OCH.
Omnpenenuts Buj Aedopmanuu Opyca, IpoBepUTh Opyc Ha mpoyHocTh. Ecnu
TpeOyeTcs IOCTPOUTH HEOOXOIUMBIE 3IIOPBI BHYTPEHHUX YCHIHI, HAIPsHKEHHU
u nedopmartmii

Mogayns ynpyroctu MaTepHala IpHHATh E = 2-10° Mlla

> Ar=2 em’ As=1cM?
Ar=1cm”
b
F; = 40xH F,=50xkH o
—_— T I

L
M

;=01M L=02 3=01M

6. CHTyaHHOHHa}I 3agada I10 TCMC «KPYUYCHHCH

K Opycy mocTosTHHOTO OIIEPEYHOT0 CEYeHUS IPUII0KEHHBI ITapa CHUII,
JIEHCTBYIOIME IEPIEHIUKYIIIPHO €r0 IIPOJI0JIBHON OCH.

Omnpenenuts BuA Aeopmariuu Opyca ecil IpOBEpUTh Opyc Ha MPOIHOCTb.
JlomyckaeMoe Hanpsskenue 7,, =120MIla. Martepuan — cranb G =8-10° Mlla

ITocTpouts >mropel My u .
m> =2 kH*m
my :}P
_

:—'—'(——'— ''''''''''' {1 a=10c
1 =2 N

=4

7. CHTyaL[HOHHa}I 3alaya I10 TCME «KPYUYCHHCH

K 6pycy mOCTOSITHHOTO MOIIepEeIHOr0 CEUeHU S IPUIIOKEHBI ITapa CHII,
JIeMICTBYIOINE NIEPIIEHAUKYIIPHO €0 IPOJOIBHON OCH.

Omnpenemuts Bua AedopManuu 6pyca, U3 yCIOBHSA IPOYHOCTH MO00paTh
JIHaMETP BaJla, €CJIU JIOIYCKaeMO€E HallpspDKeHue 7, =120MIla . Matepuan —

crans G = 8+10* MIla IlocTpoHTE 3II0pEI BHYTPEHHUX YCHIIMIH U e opMariuii

m; 24/9 m> =2 kH*Mm

e 717
=0T h=02m NP

Y

8. CHTyaL[HOHHa}I 3alaya I10 TCME «KPYUYCHHCH

18



K 6pycy mOCTOSITHHOTO MOIIEpEeYHOT0 CEUeHH S IIPUIIOKEHBI ITapa CIII,
JIeMICTBYIOINE NIEPIIEHAUKYIIPHO €0 IPOJOIBHON OCH.

Omnpenemuts Bua AedopManuu 6pyca, U3 yCIOBHSA IPOYHOCTH MO00paTh
JIHaMETP BaJla, €CJIU JOITYCKaeMO€ HalpsDKeHue 7, =120MIla . Marepuan —

adm
cranb G = 8¢10* MIIa IlocTpoMTH 3MIOPHI BHYTPEHHUX YCHIINIL U JeopMarmii

7 m; ;& mo WH*M
___ﬁ_m_ ........... .(__:j

1=02P  L,=02m

9. CuryanmoHHas 3aj1a4a 110 TeMe «H3TU0»

i

K ctansHOMY OpyCy HPHIIOXKEHBI CHIIEI, IeHICTBYIONINE B IDTIOCKOCTH
NEPIEeHIUKYIIAPHOI ero IpoJI0JILHON OCH.

Onpenennts BUA Aepopmanuu O6pyca, IpOBEpHTHh OpyC Ha MPOYHOCTE. Eciu
TpeOyeTcsl TOCTPOUTh HEOOXOIUMBIE IIOPBI BHYTPEHHUX YCHIIHI, HAIIPSKEHHU
u nedopmarmii

Moyis yIpyrocTH MaTepuaia IpuusaTs E =2-10°MIlg, Gam = 160 MIIa. a =4
cMm, b=2cMm

F=2xH

A

¢ I=3m > o

10.CuryanuonHas 3aj1a4a o TeMe «H3THO»
K cTtansHOMY Opycy IpIIOXKEHBI CIIIEI, AeHICTBYIONINE B INIOCKOCTH
IIEPIIEHAUKYIISAPHOHN ero IPOJOJIBHON OCH.
Omnpenenuts Buj Aedopmanuu Opyca, IpoBepUTh Opyc Ha mpoyHocTh. Ecnu
TpeOyeTcs MOCTPOUTHh HEOOXOJUMBIE 3IIOPHI BHYTPEHHUX YCIWINH, HAIPsKEeHUN
1 aedopMarimii
Moayns yIpyrocTa MaTepuaia IpHHIATE E =2-10°MIla, Gagym = 160 Mlla, a =3
cM,b=2 \

A
A

.
o0
\9

[=3M

A
o

11.CuryanmonHas 3aj1a4ya o TeEMe «H3TH0»

K ctansHOMY OpycCy NPHIOXKEHBI CHIIBI, IHCTBYIOIINE B INIOCKOCTH
NEPIEHJUKYIISIPHON €ro IPO0IbHOI OCH.

OrnpenenuTs BHJ JiepopMaIiui Opyca, IpOBepHTh Opyc Ha MIPOYHOCTE. Ecmu

TpeOyeTcsl MOCTPOUTh HEOOXOUMEIE SITIOPHI A  BHYTpEHHHX
YCHIINI, HaIIpsDKECHUH | IeopMaITiii F=6xH
-
Moays ynpyroc;m 4 i X MaTepuana
OpUHATh E =2-10" Mila /] Gadm = 160
c [49m —




MIIa, ceuenne Oanku aBytaBp Ne 14.

12.CutyanmnonHas 3aja4a o TeMe «H3TH0»

K ctansHOMY OpyCy HPHIIOXKEHBI CHIIBI, IeHCTBYIONINE B IDTIOCKOCTH
NepIeHAUKYIISPHOIl ero IpoJ0ILHOI OCH.

Omnpenemuts Buj qedopmanun 6pyca, IpoBepUTh Opyc Ha poyHocTh. Ecmu
TpeOyeTcs MOCTPOUTh HEOOXOJUMBIE SIIOPH BHYTPEHHUX YCIIIHI, HAIPAIKeHUT
u nedopmarnuii

Mojyib yIpYrocTH MaTepuaa IpuusaTh E =2-10°MIla, Gugm = 160 MIla, a =6
cm,b=4

Y

oy

< [=3m N b

13.CuryanuonHas 3ajada 10 TeMe «H3THO»
K ctansHOMY OpycCy NPUIOXKEHBI CHJIBI, IHCTBYIOIINE B IIJIOCKOCTH
IIEPIIEHAUKYIISAPHOHN ero IPOJOJIBHON OCH.
Onpenenuts BUA Aepopmanun Opyca, IpOBEpUTh Opyc Ha poyHocTh. Ecinu
TpeOyeTcsl IOCTPOUTH HEOOXOITUMBIE IIOPBI BHYTPEHHUX YCHIHI, HallpsHKEHHU
u nedopmartmit
Moayis yIpyrocTH MaTepuana IpuusaTs E =2-10°MIla, Gam = 160 MIla,
ceuenne 6anku — nByTaBp Ne 14

Sy
B

¢ I=2wm N|

14 CuryanuoHnHas 3ajada II0 TEME «H3THO»

K cranpHOMY OpycCy IPII0KEHBI CHIIBI, IEUCTBYIOINIUE B INIOCKOCTH
NEePIIEHAUKYIISIPHOI €ro IPoA0JIbHOI ocu. OnpenenuTs BU JepopManuu
Opyca, mpoBepuUTH OpyC Ha IIPOYHOCTE. Ecin TpedyeTcs IMoCTpOUTh
HEeOOXOUMEBIE 3ITIOPE] BHYTPEHHUX YCIINH, HATIPSDKCHUH U e OpMaIuii.
Monyas yIpyrocTH MaTepuajia OpHHATh E =2-10° MIla, Gagn = 160 MIla, a =8
cm,b=4cm A

7

A A

J— 2w | —




15.CuryanuonHas 3ajada 1o TeMe «H3THO»

K ctansHOMY OpyCy HPHIIOXKEHBI CHIIBI, I€HICTBYIOIINE B IDIOCKOCTH
HEPIEHIUKYIIPHON €ro PO 0IbHOI OCH.

Omnpenenuts Buj qedopmanuu Opyca, IpoBEpUTH Opyc Ha poyHOCTh. Ecmu
TpeOyeTcs MOCTPOUTh HEOOXOUMBIE 3ITIOPH BHYTPEHHUX YCUIINI, HAIPIKEHUH

u nedopmarnuii
Moyis YIpyrocTH MaTepuaia IpuusaTs E =2-10°MIla, Guam = 160 MIla, a =6
cMm, b=4cm

oy

A

16.CutyanmnonHas 3ajaqa o TeMe «H3TH0»

K cranpHOMY OpyCy HPHIIOKEHBI CHIIBI, I€HCTBYIOIIUE B IDIOCKOCTH
NEepIEHAUKYIAPHOI ero Ipo10JIbHOI OCH.

Omnpenemuts Buj qedopmanun 6pyca, IpoBepUTh Opyc Ha poyHocTh. Ecmu
TpeOyeTcs MOCTPOUTh HEOOXOUMBIE 3ITIOPH BHYTPEHHUX YCUIINI, HAIPIKEHUH

u nedopmarnuii
Moayis yIpyrocTH MaTepuaia IpuusaTs E =2-10°MIla, G = 160 MIIa, a =12
cM, b=6cm

N
¢ [=3m > 3

17 .CutyanuonHas 3ajjadya o TeMe «KOCOH H3TH0»
K craneHOMY OpyCy MPIIIOXKEHEI CHIIBI, ASHCTBYIOIINE B INTIOCKOCTH
IIEPIEHINKYJIIPHOU €TI0 IIPOJIOJBHOI OCH, HO HE COBIAJIAIOIIAA C €TI0 IJIaBHBIMH
U IIEHTPAIILHBIMU OCSIMH UHEPIIUU CEYEHUS

oy

21



Omnpenenuts Buj Aedopmanuu Opyca, IpoBepUTh Opyc Ha IpoyHoCTh. Ecnu
TpeOyeTcs MOCTPOUTHh HEOOXOIUMBIE 3ITIOPH BHYTPEHHUX YCIWINH, HAPSKEHUH

1 aedopMarimii
Moayns yIpyrocTa MaTepuaia IpuHIATE E =2-10°MIla, Gaim = 160 MIla, a =3
cM,b=2cMm

N

ey
Y

Q

[

A

18.CuryanmonHas 3aj1a4ya o TeMe «u3rud»

K ctansHOMY OpycCy NPHIOXKEHBI CHIIBI, IHCTBYIOIINE B INIOCKOCTH
NEPIEHJUKYIISIPHON €ro IPO0IbHOI OCH.

OrnpeenuTs BHA JichopManuu Opyca, IpOBEpUTH Opyc Ha MpodHocTh. Eciau
TpeOyeTcs MOCTPOUTH HEOOXOIUMBIE S0Pl BHYTPEHHUX YCHIIHI, HAIPSKEHHH

1 nedopMarii
Mozyis yIpyrocTd MaTepuana opuasaTh E =2-10°MIla, Gaam = 160 MIla,

cedeHne Opyca — aBytaBp Ne 16
q=2xH/Mm

IN

2M M

19.CutyanmnonHas 3ajaqa o TeMe «H3TH0»

K ctansHOMY Opycy HPHIOKEHBI CHIIBI, ASHCTBYIONIHE B INIOCKOCTH
NepIeHAUKYIIPHOIl ero Ipo10IbHOI OCH.

Omnpenemuts Buj qedopmanun 6pyca, IpoBepUTh Opyc Ha poyHocTh. Ecmu
TpeOyeTcs IOCTPOUTh HEOOXOIUMBIE 0PI BHYTPEHHUX YCHIIHI, HAIPSKEHHU

u nedopmanmii
Moyis yIpyrocTH MaTepuana IpuusaTs E =2-10°MIla, Gagm = 160 MIIa, a =12
cM, b=6cm A

F=6xH
a \..X

A

< [=1m b

20.CuTtyannoHHas 3aj1aua o TeMe «IIPOI0ILHEBII H3THO»

CralbHOH CTEpPXKEHB CKaT OCEBOM HAarpy3Koil.
Omnpenenuts BUJ ehOopMaIli, IIPOBEPUTH CTEPIKeHB Ha ycTolunBoCcTh. Ecmm
TpeOyeTcs MMOCTPOUTh HEOOXOIUMBIE ITIOPH BHYTPEHHUX YCUINH, HalpsKeHUN
1 aedopMarimii
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Mojyns yIpyrocTi MaTepuana npuHsITh E =2-10°Mlla, Gaim = 160 MIIa, Ky agm
=2

F = 150xH
£ ‘<1E
=
o Ne 16
On ——
I - X

21.CutyannoHHas 3aj1ada o TeEME «IIPOJI0JIbHBII H3THO»

CranpHOI CTEpIKEHB CKAaT OCEBOM HAarpy3KOil.
Ornpenenuts BUJ JiepopMaIu, IIPOBEPUTE CTEPXKeHE Ha ycToiiunBocTh. Ecnu
TpeOyeTcs MOCTPOUTHh HEOOXOJUMBIE 3ITIOPH BHYTPEHHUX YCIWINH, HAIPsKEHUH

1 nedopmartmii
Mopaye yrpyroctu Matepuana npuaiTe E =2-10°Mlla, Gaim = 160 MIIa, Ky aam

=2
—<]

I=1wm

22 .CuTyallnoHHaA 3aj1ava Mo TEME «IIPOIOIbHBII H3THO»

CTanbsHOI CTEpXKEHB CKAaT OCEBOM HAarpy3Koil.
Omnpenenuts BUj AedopMalnuu, IpOBEpUTh CTEPIKEHB Ha YCTONYHBOCTE. Eciu
TpeOyeTcs MOCTPOUTHh HEOOXOIUMBIE 3ITIOPH BHYTPEHHUX YCIWINH, HAPSKEHUH

1 aedopMarimii
Mopaye yrpyroctu Matepuana npuaiTe E =2-10°Mlla, Gaim = 160 MIIa, Ky aam

=2
F = 150xH
=
Z Ne 16
p _
_|| — 1 X

23 CutyannoHHas 3aj1ava Mo TeMe «IIPOIOJILHBII H3THO»
CranbsHOI CTEepXKEHB CKaT OCEBOM HArpy3KOil.
Onpenenuts B AeGopMaIiii, IPOBEPHTH CTEPIKEHE Ha YCTOHYNBOCTE. Ecin
TpeOyeTcs MMOCTPOUTh HEOOXOIUMBIE ITIOPEI BHYTPEHHUX yCIUIHH, HalIPSKeHUN

1 aedopMarimii
23



Mojyns yIpyrocTi MaTepuana npuHsITh E =2-10°Mlla, Gaim = 160 MIIa, Ky agm
=2
F=200xH

»l
r o

I=1,5

a=2cMm

[
3

24 CuTyalinoHHaA 3aj1ava Mo TEME «IIPOIOIBHBII H3THO»

CTanbsHOI CTEpXKEHB CKAaT OCEBOM HAarpy3Koil.

Omnpenenuts BUI AedopMalnuu, U3 yCIOBUS YCTONYHBOCTH CKATOTO CTEPIKHS
10/100paTh JOIMyCKaeMbIe pa3Mephl ITONepeuyHoro ceueHus. PopMa monepeqHoro
CeYeHMs JBYTaBp.

MozyIb yIpyrocTH MaTepuana OpuHars E =2-10°Mlla, G = 160 Mlla

sz 150xH
£ ‘<1E
=
mr\
D ——
I -1 X
r'...ﬁ i

25.CuTtyanimoHHasA 3aj1ava Mo TEME «IIPOIOILHBII H3THO»

CTalBHOI CTEepXKEHB CXKAT OCEBOI HArPy3KOIL.

Omnpenenuts BUA qedopMaluy, U3 yCIOBUS YCTONIHUBOCTH CKATOTO CTEPIKHS
10/100paTh JOIMyCKaeMbIe pa3Mephl ITONepeuyHoro ceueHus. PopmMa monepeqHoro
CeYeHMs JBYTaBp.

Mopayib yIpyrocTu MaTepuaia IpuHATE E =2-10°MIla, Guam = 160 MIla

F=150cH
—¥p
=
I~.(-1\
O p—
_|| — 1 X
rf o

26.CuTyaliHoHHasA 3aj1ava o TeMe «IIPOJIOILHBII H3THO»
CTanbHOU CTEp)KeHb CKaT 0CeBOU Harpy3kou. OmpeneauTs BUI fedopMaIiu, u3
YCIIOBUSA YCTOIYMBOCTH CXKAaTOTO CTEPIKHS I10100paTh JOIYyCKaeMbIe pa3Mephl
IIOIIepeYHOro cedyeHus. PopmMa MoIepevyHoro ce4yeHus - KBajpar.
Moy yIpyrocTH Marepyaia OpuHaTh E =2-10°Mla, Guan = 160 Mlla
24



F=200xH

ul
>

I=1Mm

a=2cMm

[
B3

27.CuTyaliioHHaA 3aj1aua Mo TEME «IIPOJI0ILHBII U3THO»

CrapHOI CTep)KEeHb CKaT OCEBOM HAarpy3KOil.

Omnpenenuts BUJ ie(pOpMAIUH, U3 YCIOBUS YCTONYUBOCTU CXKATOTO CTEPIKHA
10/100paTh JOIMyCKaeMbIe pa3MephI ITONIePEeIHOro cedeHus. PopMa IMornepeaHoro
CeYeHUs JBYTaBp.

Mopyib yIpyrocTu MaTepuaia MpuHATs E =2-10°MIla, Guam = 160 MIla

F=200xH
i
=
mn
I — 1 X
Y
F

28.CuTyannoHHas 3aj1ava o TeMe «IIPOI0ILHBII H3THO»
CTanbsHOI CTEpXKEHB CKAaT OCEBOM HAarpy3Koil.
Omnpenenuts BUA qedopMaliu, U3 yCIOBHS YCTONIHUBOCTH CKATOTO CTEPIKHS
10/100paTh JOIMyCKaeMbIe pa3Mephl ITONepeuyHoro ceueHus. PopmMa monepeqHoro
CeYeHMs JBYTaBp.
Mopayib yIpyrocTu MaTepuaia IpuHATE E =2-10°MIla, Guam = 160 MIla

F=250cH
—¥p
=
I~.(-1\
_|| — 1 X
rf o

29.CutyanuoHHas 3ajava 1o TeMe «IIPOJIOILHBIN H3THO»
CranbHOU CTEPKEHB C3KaT 0CEBON Harpy3koil. OmpeieuTs Buj AedopMaiiu, u3
YCIIOBHUA YCTOIYHUBOCTH CXKATOTO CTEPKHSA MOA00paTh JI0ITyCKaeMble pa3Mephl
nornepeyHoro cedenusi. Popma monepevHoro ce4eHus - KBajpar.
Moy yOpyrocTH MaTepuaja OpuHITs E =2-10° MIla, Gaam = 160 MIla

25



F=200xH

=

=12

a=4cMm

[l
3

30.CutyanuoHHas 3aja4a 1o TeMe «IIPOI0IbHBIN H3THO»

CtanbHOI CTEPKEHD CHKAT OCEBOI Harpy3KOM.

Onpenenuts BUJ 1e(pOpMaIiy, U3 YCIOBUS YCTONYUBOCTU CKATOTO CTEPIHKHA
1o100paTh JOIIyCKaeMble pa3Mephl onepeyHoro cedyeHus. Gopma nonepeqHoro
CeYeHHs JBYTaBp.

Moayas yIpyrocTa MaTepuaia IpuHITs E =2.10°Mlla, Guqyn = 160 MIla

F = 200xH

Bonpocsl, BEIHOCHMBIEe Ha 3K3aMeH (5 cemecTtp)

1. OcHoOBHBIE THIIOTE3EI U JOIYIIEHUS B COIIPOTHBIIEHUH MaTepHAaJIOB.

2. Kak xnaccuduiupyroTcs Harpy3KH, CIUIBl. MeTo 1 cedeHn .

3. Kaxoi#t Bua nedopmanuu Ha3pIBaeTCs IEHTPAILHBIM PAaCTHKEHUEM -CKATHEM
(mpumep). BHyTpeHHIE yCUIus MIPU PaCTHKEHUH-COKATHH.

4. HamnpsxkeHus B HOpMaJIbHBIX CEYEHUAX IIPH PaCTAKEHUH -CHKATHH.

5. VYcinoBue IIPOYHOCTHU IIPU PACTIKEHUN-CKATUH.

6. llonatue o JgomyckaeMbIX HalpspkeHUsAX. Kak oOHo ompexaensercs uis
XPYIKHUX U INTACTHYHEIX MaTepHAIIOB.

7. Jedopmarmiu npu pacTsDKeHHH-CKAaTHH. CBS3b OTHOCUTEIBHBIX IIPOJIOIHHOMN
U mnomepedHoi nedopmaruii, kodddunuent Ilyaccona, ero 3HaueHUA.

8. 3akoH I'yka mnpu pacTsDKEHHH-CXKATHU. YUTO Ha3bIBAE€TCA IKECTKOCTBHIO
IIOIIEPEYHOr0 CEYEHUs P PACTKEHNH-CXKATHH.

9. JluarpamMma pacTsDKEHHS  MaloyriiepoAucToll  cranu. MexaHHudecKue
XapaKTEepHUCTUKU MAaTEPUAIIOB.

10. Yro Ha3piBaeTcs IpeJeloM IpPONOPUUOHAIBHOCTH, IIPENEIOM TEKY4YECTH,
IIPEJIEIIOM IIPOYHOCTH.

11. Yro Ha3pIBaeTCsl CTATHYECKUM MOMEHTOM CEYE€HHUSI OTHOCUTENBHO ocH. UTo
HA3BIBAE€TCA OCEBBIM, ITOJISIPHBIM U IIeHTPOOEKHBIM MOMEHTAMHU HHEPITHH CEUCHHUS.

12. OcHOBHOE CBOIICTBO IIOISPHOTIO U IIEHTPOOECKHOI0O MOMEHTOB HHEPITHH

13. Ompenenennie OCEBBIX U I[EHTPOOEKHOTO MOMEHTOB HHEPIHH IIpH
[1apaJlJIeJ]IbHOM IIEPEHOCE OCEH.
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14. Yro wHa3zpBaeTcsad KpydeHueM (mpumep). BHyTpeHHme ycmmms HX
oIIpeJlelIeHN e, IIPaBIIO 3HAKOB.
15. KacarenbHble HallpsKEHUS B CEYEHHAX BaJla IIPU KPYYEHHU.
16. Dmopa KacaTenbHBIX HANPSDKEHUH IPU KPYYEHHUH.
17. YcoBue NMpo4HOCTH IIPU KpydeHUH. UTO HA3bIBAETCS MOJSAPHBIM MOMEHTOM
COIIPOTUBJICHUA.
18. Jlebopmarnuu Bana mpu KpydeHHH. Y CIIOBHE )KECTKOCTH.
19. Uto HazpIBaeTCS M3rHOOM, YHCTHIM U HONEPEeYHBIM H3rnOoM. BHyTpeHHHe
YCHITHS IIpU U3ruode.
20. TuddepeHnuanpHbIe 32aBUCUMOCTH IIPU U3rHOe Mexay ¢, Q u M.
21. IlynkTsl KOHTpOJI 31m0p Q 1 M.
22. HopManbHbIe HaIpsHKEHUS IPU 9UCTOM H3THOE.
23. I3MeHeHHe G MO BBICOTE MOIIEPEYHOT0 CEYEeHUs (3MI0pa G ).
24. YcnoBHe MNPOYHOCTU MPH HU3THOE 110 HOPMAaJbHBIM HaNpsDKEeHHAM. UTO
Ha3BIBA€TCA OCEBBIM MOMEHTOM COIIPOTUBIICHHS IIPHU U3THOE.
25. XKecTkocTs 6anku Ipu U3rHOE.
26. KacatenbHBIe HAPSHKEHUS B CEYEHUSIX OaTKH MPH H3THOE.
2’7. Omropa T 110 BBICOTE IIPAMOYI'OJIBHOT'O U JIBYyTABPOBOI'O CEYEHUS.
28. YcaoBue NpoOYHOCTH MPU U3rHOE MO KacaTeIbHBIM HAIIPSDKEHHUSAM.
29. Ilepemermenus Oanku mpu m3rube. YUrTo Ha3pIBaeTCs YIPYTroH JIHHUEH,
IPOTHOOM U YTIIOM IToBopoTa. CBA3b yriia MOBOPOTa C IPOTHOOM
30. [Ipubmmxennoe auddepeHIuanbHOe YpaBHEHNE YIIPYTON TUHUU OaIKH.
31. Hdatp onpenenenue kocoro usruba (unpumep).BHyTpeHHHE ycHinus B CEUYEHHSIX
OaKm.
32. HopmanpHBIe HAlIpSDKEHUS B CEUEHHSX OalIKH IIPU KOCOM H3rHoe.
33. HyneBas nuHus, onpejielieHue, €€ MOJI0KEeHIEe U CBOMCTBA IPH KOCOM U3THOE.
34. MaxkcuManbHbIe HapsDKEHUs IpU KocoM u3rude. OmacHble TOYKU MOMEPEIHOTO
CEYEHU.
35. YcnoBue MpOYHOCTH IPU KOCOM H3THOE.
36. Jlate ompeneneHue BHEIEHTpeHHOTo pacTshkeHusa-cxxatus (BPC) (mokazats Ha
IIpUMeEpE).
37. BHyTrpeHHHe ycunus U ux onpeaeneHue npu BPC.
38. HopmansHBIC HanpspoKeHUA B cedeHnsax opyca npu BPC.
39. Hynepas nunus npu BPC, ee ypaBHeHUE U IIOJIOKEHUE.
40. CpoiicTBa HyneBoi quaun npu BPC.
41. MakcumanbHbie HanpspkeHus npu BPC. OmacHble TOYKH cedeHHs .
42. VYcnoBue mnpounoctu npu BPC.
43. TloHsaTHE IPOJOILHOIO H3TH0a U KPUTHISCKON CHITHI
44. @opmyna Dinepa g onpeaeIeHUs KpUTHYECKON CUIIBI
45. BuusiHHE c110cOO0OB 3aKpeILIEHHs] KOHIIOB CTEPXKHs Ha BEIHYHHY KPUTHYECKOM
CHUIIBI.
46. KpuTtndeckue HamnpsDKeHUS O IIpejiesla IMPOMNOPIHMOHAIBLHOCTH H 3a IIPEIeIoM
IIPOIIOPIIMOHAIBHOCTH.
47. T'mOKOCTB CTepIKHA, IpeaeIbHas THOKOCTE.
48. YcioBue MpUMEHHUMOCTH GOopMYyIIBI Ditepa.
49. VYcioBue YCTOMYUBOCTH CXXATOTO CTEPXKHS, K03 PUITUEHT .
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4. MeToanueckHe MaTepHaJIbl, ONpe/e/SI0lHe NPoLeIyphbl OlleHUBAHHSA 3HAHHI,
YMeHHIl, HABBIKOB H (HJIH) ONbITA JeATeJIbHOCTH,
XapaKTepH3YIIIUX 3Tanbl (OpMHPOBAHHSA KOMIeTeHIIHIH

4.1 Ilpoueaypsl ollcHHBAHHA 3HAHUH, YMCHHIH, HABBIKOB
H (HJIH) ONBITA 1eSITeJILHOCTH

KoHTpons pe3ylbTaTOB OCBOEHHSI Kypca OOYYAIOIIUMHCS, 3TallOB U YPOBHA
(dopmupoBaHusi KomIileTeHIUiIl 110 jgucnuiuinHe «COIPOTHBIEHUE MaTepUaJIOB)»
OCYIICCTBIACTCS dYEpe3 NPOBCJCHHC BXOJHOTO, TEKYIIEro, PYOSKHBIX, BBIXOJHOIO
KOHTPOJIE U KOHTPOJIS CAaMOCTOSTENIEHOI pabOThI

@OpMBI TEKYIIEro, MPOMEXYTOYHOI'O M HUTOTOBOI'O KOHTPOIS U KOHTPOJIBHBIE
33JTaHuA JUISI TEKYIEero KOHTPOIS pa3zpadaThiBaroTcs kadeapoit ncxois U3 creludukn

JIUCTTUTUTHHBI, B YTBEPIK/IAIOTCS Ha 3acelaHud Kade IpEl.

4.2.1 Kpurepuu oleHKH 3HAHHH, YMeHHH, HABLIKOB H (HWJIH) ONBITA JesATeJILHOCTH,
XapaKTepH3YIIHX 3Tanbl GopMHPOBaHUA KOMIEeTeHIHH B IIpolecce 0CBOCHHUSA
00pa3oBaTeILHOI NMPOrPaMMEI

Onmcande IIKanbl OICHUBAHHS JOCTIDKCHHS KOMIICSTCHIIHHA II0 JUCITHIIINHE
IIpUBEJIEHO B TabmuIe 6.

Tabmuia 6
YpoBeHb OTMeTrKa 110 IATHOAIBHON CHCTEME O1mcanue
OCBOEHIT (TpoMeskKyTOUHas aTTecTaIlus)
KOMIIETEHIINH
GLICOKIIL «OTJIHYHO» | «3aYTEHO» «3aureHo | OOydarommiica OOHApYKIWI BCECTOPOHHEE,

(oTIHYHO)» | cUcTeMaTHUecKoe M TIyOOKOoe 3HaHHe
y4eOHOTO MaTepuaia, yMeeT CBOOOIHO
BBIIIOJIHATh  3ajIaHUs, IPeyCMOTPEHHbIE

NIpOTPaMMOI, YCBOMII OCHOBHYIO
JIUTepaTypy U 3HAKOM C JOIOJHUTEIBHOI
JIUTEPATYPOId, PEKOMEH/I0BaHHOMI

nporpammoii. Kak mpaBmto, ob0ydaronimiics
NpOSBIISIET TBOpUYECKHE CIOCOOHOCTH B
IIOHUMaHUHU, H3I0KEHUH U HCIIOIb30BaHUU
Marepuaia

oazoeulil «XOpOIIO» | «3aUTeHO» | «3aureHo | OOywaromuiics oOHapPYXKILT TIOJIHOE 3HAHIE
(xopomio)» | yueOHOTO MaTepHaa, YCHeNTHO BBIMOTHSIET
MpelyCMOTPEHHbIE B IIPOrpaMMe 3aJ[aHHd,
YCBOWII OCHOBHYIO JIUTepaTypy,
PpeKOMEeHIOBaHHYIO B IIporpaMMe

nopozoe blil <YIOBJICTBOPH| «3aUTCHO» «3a9YTCHO 06y11a10m}1171051 06Hapy>1<1m 3HaHHA
TCIbHO» (y,HOBJIeTBO OCHOBHOI'O yTIe6H0r0 MaTepHalia B OGLeMe,
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YpoBeHb OT1MeTKa 0 IATHOALILHOI CHCTEMe Omucanue
OCBOEHHS (mpoMesKyToUHast aTTeCcTaIlis)
KOMIIETEHII Y

PUTEIHHO)» | HEOOXOAUMOM IS JalbHelmell ydeOsl U
mpejcTodmell paboTel 1Mo  mpodeccuu,

CIIpaBIIIeTCS c BBITIIOJTHEHHEM
NpaKTUYeCKHX 3aJlaHHI, IPeIycMOTPEHHBIX
IporpaMMOoOn, 3HAKOM € OCHOBHOM
JIHTEPaTypoi, PEKOMEHI0BaHHOMH

MpoTpaMMOil, JOIMYCTHI IOTPEITHOCTH B
OTBeTe Ha SK3aMeHe M TPH BBIIOTHEHHH
9K3aMEHAIlHOHHBIX 3aJlaHMil, HO o00JajaeT
HEOOXOJMMBIMH  3HAHHSIMH  JUII  HX

YCTpaHEHUs o PYKOBOJICTBOM
Mperno/iaBaTes

— «HEeYJIOB- «He «He 3auTeHo | OOywaronmiics OOHapyKWI TMpoOedsl B

JeTBOpU- 3a4TeHO» | (HEeYHOBIeT- | 3HAHUAX OCHOBHOIO y4eOHOTO MaTepHaia,

TEJIHHO» BOPHUTEIBHO )»| JAOMYCTUI MIPUHIUIHAIbHbIE OIIMOKH B

BBITIOJTHEHUH MpeyCMOTPEHHBIX

MPOrpaMMOll TIPAKTHYECKUX 3aJaHMil, He
MOKET  TPOJNOKUTH  OOyueHHe N

[PHCTYIUTh K 11po(e CCUOHAIBHOI
JIesITelIbHOCTH o OKOHYaHHHU
00pa3oBaTeIbHOI OpraHI3aIu oe3

JIOIIOJTHUTEIbHBIX 3aHITHI

4.2.2 KpuTepuH OLleHKH YCTHOIO OTBeTa

IIpu oTBeTe Ha BOIIPOCHI BXOJHOTO, PYOEKHOTO KOHTPOJS U IPOMEXKYTOYHOI
aTTecTaluu oOyJaronuiics JeMOHCTPHUPYET:

3HAHHS: OCHOBHBIX 3aKOHOB BBICIIEN MaTeMaTHKU U (pu3uku, cucremsl CH.

YMEHHs: BBIIOJHATh IIPOBOJIUTh MaTE€MaTU4YECKHE pacdeTbl, I'PaMOTHO
BBIIIOJIHATE YePTEKU B cooTBeTcTBUH ¢ JelicTByromumu ['OCT u CHHUIL

BlIaJleHHe HABBIKAMH: BBIOOpa ONTHUMAILHOIO peIIeHHUS IIPH pelIeHnH
NH)XEHEPHBIX 3a/ad4.

Kpurepun oneHkun

OTIHYIHO 00ydaronmiics TeMOHCTPHPYET:

- 0a30BYI0 IOATOTOBKY MO IUCIUILTHHAM 00II1e00pa30BaTeIbHOTO
mpodus

~ HCYEpIIHIBAIOIIE U ITOCIEI0BATEIFHO, 9eTKO M JIOTHIHO H3JIaraeT
MaTepHa, XOpoIIo OPHEHTHPYETCS B MaTepHaie, He 3aTPYIHIETCA ¢
OTBETOM TIPH BHION3MEHEHHH 3aIaHUIT;

- YMEHHE YHTaTh YEPTEKU U CXEMBI, BBIIOIHATh MaTeMaTHIecKue
pacyeThl, BHITIOIHATD YE€PTEKH B COOTBETCTBUH C JICHICTBYIOIIIMHI
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I'OCT u CHull,
- YCIENIHOE H CHCTEMHOE BIaJICHHE METO/IaMU

XO0poIIo oOyJarommuiicad JeMOHCTPHPYET:

- 3HaHHe MaTepHala, He JOIyCcKaeT CYIeCTBEHHBIX HeTOUHOCTEI;

- B IIeJIOM YCIeNIHoe, HO cojiep Kaliie oT/ieIbHbIe MpoOebl, YMeHHE
YUTATh PacueTHbIE CXEMBbI, BBIIIOJIHATh YePTEKU B COOTBETCTBUU C
nelicTByromel HopMaTuBHOI fokyMenTarueii (TOCT, CHull.);

~ B IIeJIOM YCIIENHOe, HO cojlepsKalee OT IeIbHbIe IPOOeITbl N
COTIPOBOJKIAroNIeeCs OT/IeTbHBIMU OIMMOKaMH BJIaJIeHIe HaBEIKaMU
BBINIOJIHEHN S HHKEHEPHBIX PacyeTOB.

YI0BJIETBOPHTEIHHO o0ydaronmiics 1eMOHCTPHPYET:

- 3HAHUI TOJBKO OCHOBHOTO MaTepHasia, Ho He 3HaeT JeTaleH,
JOITyCKaeT HeTOUYHOCTH, JOITYCKaeT HETOYHOCTH B (hOPMYITHPOBKAX,
HapyIIaeT JIOTHIECKYIO IIOCIEI0BATEIbHOCTD B H3IIOKESHIH
IIPOTPaMMHOTO MaTepHaIa;

- B IIEJIOM YCIIENIHOE, HO He CHCTEMHOE YMEHHE COCTaB/IATh PacueTHBIC
CXEMBI, BBIIOJIHATH YePTeKH B COOTBETCTBUH C NEICTBYIOIIEH
HOpMaTUBHOII JokyMeHTanueit ('OCT, CHull.);

~ B IIeJIOM YCIIENTHOE, HO He CHCTEMHOE BJIaJIeHHe HaBbIKaMH
BBITIOJTHEHNSI HH/KEHEPHBIX PacieToB.

HEYI0BJIeTBOPHTEILHO obygaromnuiics:

- He 3HAaeT 3HaYUTeJbHOI 9acTU IPOrpaMMHOI0 MaTepHala, II0X0
OPUEHTHUPYETCS B TEOPUH HHKEHEPHBIX PAaCUeTOB, IOMYCKAeT
CYILIECTBEHHbIE OINOKHY;

- He yMeeT YHTaTh pacueTHHIE CXeMbl, BBIIIOTHATh TeXHHIeCcKUe
n300paxkeHns B COOTBETCTBHH ¢ TpeboBanmsaMu ctannaproB ECKJI,
IOIyCKaeT CYNIeCTBEeHHbIE ONMMOKH, HEYBEPEHHO, C OOIBIINMHU
3aTPYAHEHUSMH BBIIOJIHSIET CAMOCTOSTENIHHYIO pPaboTy, OOIBIIHHCTBO
3aJJaHUIl, TIPeyCMOTPEHHBIX IPOrPaMMOil JINCITUILIHHEIL, He
BBITIOJTHEHO;

- oOywyaronuiics He BajJieeT HaBbIKaMU BBITOTHEHUS HHKECHEPHBIX
pacdeToB, J0MYCKaeT CYNIeCTBEHHbIE OITHOKH, ¢ OOJIbIIHMHA
3aTpyAHEHUSMH BBIIOIHSIET CaMOCTOSTEIHHYIO paboTy, OOIBIIHHCTBO
IIPeTyCMOTPEHHBIX IPOrpaMMOIl IHCIUILINHBI He BBIIOTHEHO

4.2.3. KputepuHu oneHKH JOKJIaJga

IIpu moATrOTOBKH YCTHOTO JAOKIaZa O0y9aromuics JeMOHCTPUPYET:

3HAHHS: OCHOBHLIX IMOHATHI JUCIHHIUINHEBI « COIIPOTUBICHHE MAaTEPHAIOBY;

YMeHMA: CUCTeMaTU3upoBaTb U CTPYKTYPUpPOBATL MaTepuas; [JesaThb
00001l[eHUS U CONOCTaBJIEHUS Pa3/IMYHbIX TOYEK 3peHUs [0 pacCMaTpUBaeMOMY
BOIIPOCY, le/IaTh U apr'yMeHTUPOBaTh OCHOBHEIE BEIBO/bI

BJIajJleHHe HABBIKAMH: aHalN3a pa3IUYHBIX HCTOYHHUKOB HHQpOpMAIUH IO
JTAaHHOM mpo0iIeMaTHKe, CHCTEMAaTU3aIlul U CTPYKTYPHUPOBAaHHS MaTepHalla JoKiIaia

KpHTepm{ OIICHKH YCTHOI'O TOKJIajaa

OTJIHYHO o0yJaromuiics IeMOHCTPHUPYET:

- 3HaAHHe MaTepraia (MaTepuail CHCTeMaTH3UPOBaH U CTPYKTYPHUPOBAH;
clieaHbl 0000NIEHNS U COMOCTAaBICHUS PAa3IHUHBIX TOUEK 3peHHS 10
paccMaTpUBaeMOMY BOIIPOCY, C/IENaHbl I apTYMEHTHPOBAHBI OCHOBHBIE
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BBIBOJIBI, OTIETIINBO BHJIHA CAMOCTOSITEIbHOCTD CY/KIICHII, OCHOBHBIE
MOHATHSA IIPOOJIEMBI H3I0KEHBI ITOJTHO U ITy00KO)

- TPaMOTHOCTH U KYJIbTYpPa H3JI0KEHHS;

- JIaeT TpaBUJIbHBIE OTBETHI Ha BOIPOCH ayJAHTOPHH IPH IPE3EHTAIUN
JOKIaj1a

XOPOIIIo

00y4aIOIIUIiics TEMOHCTPHPYET:

- 3HaHHe MaTepHaia (MaTepual CHCTEMAaTH3HPOBAH U CTPYKTYPUPOBAH;
cleJaHbl 0000MIEHIS H COMOCTABISHHS Pa3INIHEIX TOUEK 3PEHHS 110
paccMaTpHUBAEMOMY BOIIPOCY, ClIENTaHbl I apTYMEHTHPOBAaHbI OCHOBHBIE
BBIBOJIBI)

- JIaeT HETOYHBIE OTBETHI HA BOIIPOCHI aYIHTOPUH IIPH IIPe3eHTAIIH
JOKIaza

YI0BICTBOPHTC/IBHO

o0ydaronmumiics IeMOHCTPHPYET:

- HETMOJIHOE 3HAaHHe MaTepuana (B MaTepuale IpejcTaBleHa OJJHa TOYKa
3pEHHsl, OTCYTCTBYET CAMOCTOATEIbHOCTh CYKICHHUIT)

- He OTBEYaeT Ha BOIPOCHI ayJJTUTOPUH IIpH npe3eHTarnn Jloknana

HEYIOBJIECTBOPHTEIABHO

oOyJarormiics:
- He BBIITOJHHI JTOKJIaz

4.2.4 Kpurepuu olleHKH BBINOJHEHHsS THIIOBOIO pacuyeTra

IIpu BBIMOIHEHUH TUIIOBOT'O pacdeTa 00ydJaroImuiics JeMOHCTPUPYET:
3HAHHSA: TSOPHUU U OCHOBHBIX IIPaBUJI IOCTPOCHHS 3MIOpP, PACUETHBIX CXEM, IIPAaBUI
odopMIIeHHs rpapHISCKUX H300paXKeHHH B cOOTBeTCTBHH co cTaHgapTamMu ECKJI.
YMEeHHUsI: YHTAaTh pacueTHBIE CXEeMBI, BEINIONHATh TeXHHYECKHe H300paKeHus B
cooTBeTcTBUU ¢ TpeboBaHusMu cTaHnapToB ECKJI, BRITOMHATE MPOYHOCTHBIE PACUeThI
B cooTBeTcTBUH ¢ TpeboBanusamu ['OCT u CHull.
BJIaJleHHe HABBIKAMH: OIBITOM BBIIIOJIHEHUS IIPOYHOCTHBIX pAacdeTOB >3IE€MEHTOB
KOHCTPYKIIHI U JeTaJIel MaIllHiH.
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Kplrrepml OOeHKH BLINO.THEHHHA THOOBOIO pacYdeTa

OT.IHYHO

00VYaOUIHICE TeMOHCTPHPYET:

MpaBHIBHO BEINOIHEHHYIO H aKKypaTHO odopmrenryiono [OCTy
rpadugeckyo padoTy no CE0eMy BapHAHTY;,

MOTHBIH 00beM SHaHHI Te0p eTHYeCKOro MaTEpHATA 110
COOTEETCTEYIOLIHM paseTaM JHCIHLTHHE «ConpoTHETeHe
MaTEepHATOEY,

IIPpaEBAIBHBIE OTECTEI Ha JOIIOTHHTETBHEBIE EOIIP OChI TP €II0JABATETA.

xopoumo

00YYAIONIMACA JeMOHCTPHPVET:

MpaBHIBHO BEINOIHEHHYIO H aKKypaTHo odopurenryiono [OCTy
pacueTHo-TpadHgecKyio paboTy 10 CEOeMY BapHAHTY,
SHAHHA TEOP eTHYECKOro MaTEPHATA IO COOTBETCTEYIOMIHM P asaeaan
AucIHLTHEE! «C ONp 0 THETeHHE MaTEPHATOE,

B LI&7T0M NP ABHIBHEIE, HO C HeOOIBIINMH OIIHOKAMH 0TEETE Ha
JOTOTHHTeIBHEIE EOIPOCH NpernoasaTes.

YAOB.I€TEOPHTEIBHO

00yHaIONMMICA JeMOHCTPHPYET:

MPABHIBHO BHIMOIHEHHYIO H He COBCEM AKKYPaTHO 0OpPMISHHYIO 110
I'OCTy pacuemso-rpadegeckyio padoTy o CEOEMY BapHAHTY;
He0OX 0 JFMBIH MEHIMYM SHa HHH TeOp e THYeCKOr0 MaTepHATIA TI0
COOTEETCTEVIOLIMM PasaeTan JHCIHILTHE «ConpoTHeTenne
MaTepHATOEY;

OTEETHI Ha JOMOIHHT &IbHBIe BOMP O Chl [P eM0JABATE A C OIIHOKAMH.

HEYAOBJIETBOPHTEJIBHO

00YHaArONIHHCA:

HEeNpaBHIBHO BEINOJIHIT M 0GOopMILT pacdeTHO-TpadHdecKy o padboTy,
HUTH BBITIOTHELT €€ He 10 CBOeMY BapHAHTY,

AeMOHCTPHpPYVET OTCYTCTEHE He0OX O/FIMOro MHHIMYMA SHa HHH
TEeOpeTHYeCKOro MaTePHATa 10 COOTESTCTEVIOMIEN Pasaeaan
AucHLTHHE «Conp oTHETeHHe MaTEPHATOBY,

SaTPYAHASTCA aTh OTEETH Ha JOMOIHHTSTBHEIE BOMPOCH
IpenoJaeaTeTIda.

Paspadomuux: douenm, Bacuarvuuroe B.B.

(noafiMce)
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