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1. Ilepeyenb KOMIIETEHIIMIA C YKA3aHMEM 3TANOB UX (POPMHUPOBAHMS B MpoIecce
ocsoenus OITOII

B pesynbrare

HN3YUCHUA

JAUCHUITITUHBI

«ConpoTuBieHne

MaTCpUAIIOB»

oOyuaromuecs, B cootBerctBun ¢ ®I'OC BO no cnenunansHoct 20.05.01 Ioxkapuasn

0e3011acHOCTB, YTBEPKIECHHOIO MpUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku PD ot

17.08. 2015 r. Ne 851, popMuUpyIOT clienyIOIIre KOMIIETCHIINH, YKa3aHHbIe B Ta0uIe 1

Tabnuna 1
®opmMupoBaHUe KOMIIETEHLIMII B IIpoliecce N3y4YeHH s M CIMIIIMHBI
«ConpoTuBiieHHe MATEPHATIOB)»

Komnerennus CrpykTypHbIE Orarsl Bunsr OneHouHble
Kox | HaumenoBanue 3JIEMEHTBI dbopmMupoBaHUS | 3aHATHM 7S CpeAcTBa IS
KOMIIETEHIMH (B | KOMIIETEHUMHU B | (OpMUpOBaH OLICHKH YPOBHS
pe3ynbraTe nporecce us c(OpMUPOBAHHOCTH
OCBOEHHUA ocsoenus OIIOIl | xommereHI KOMIIETEHIINH
JUCLUIIINHBI (cemectp) u
oOyyJaronui
JOJIKEH 3HaTbh,
YMETb, BJIAJIETh)
1 2 3 4 5 6
I[IK- | CrmocoGHOCTH 3HaeT: 4 JICKITUH, Jokian/ TumoBoi
11 peuarp OCHOBHBIE CEMUHApPCKUE | pacdetr/
WHXEHEPHbIE 3aKOHBI /TIpaKTUYECK | CUTyallMOHHAas
3a/1auu ¢ CONPOTHUBIICHUS ue/naboparo | 3aja4ya/ TECTOBBIE
HCI0JIb30BaHNE | MAaTE€pPHAaJIOB, pHBIE 3aJlaHus,
M OCHOBHBIX METO/IbI 3aHsTHE coOeceoBaHue
3aKOHOB onpeseNeHus
MEXaHHUKH, HAPSOKCHUH U
AIIEKTPOTEXHUK | JedpopManuii B
U, TUIPABIIMKY, | JeTalIX MalluH
TEPMOJIMHAMUK | U AJIEMEHTOB
U U KOHCTPYKIUH,
TerioMaccooMe | cBOMCTBa
Ha MaTepuajIoB Ipu
pa3IMYHbIX
BHJIaX
CONPOTHBIICHUS.
ymeert:
IIPOBOJUTH
pacueTsl Ha
MIPOYHOCTb,
AKECTKOCTb U
YCTOWYUBOCTD;
OLICHUBATh U
IIPOrHO3UPOBAThH
COCTOSIHUE

MaTepuaioB 1
MIPUYNH OTKA30B




JeTajeu npu
pa3sInYHBIX
BUJIaX
HArpy>KeHus.

BJajieeT:
METOOUKOMU
BBIOODA
KOHCTPYKIIMOHH
BIX MaTEpPHUAJIOB
Y pallMOHAJIBHBIX
pa3MepoB IS
H3TOTOBJICHUS
3JICMEHTOB
MAaIuH |
MEXaHH3MOB.

Komnerennusa IIK-11 — Ttakxke dopmupyercs B X0J€ OCBOCHHS JIUCUHUILIUH:

TCOPCTUYUCCKAA

MCXaHHKaA,

JeTadd  MaAaIlliH,

MATCPUAJIOBCACHUC MW TCXHOJIOTHUA MATCPHUAJIOB,

aBTOMOOMJICHI M CITacaTeIbHOM TEXHUKH,

HpCIII[I/IHJIOMHOﬁ IMPAaKTUKH.

AIIEKTPOHUKA U

a TaKXC

0a30Bbl€ IIACCU TOKAPHBIX

2. Onucanue nokasaresjieid 1 KpUTEpHEeB OLCHUBAHUSA KOMIIETeHIU
HA Pa3jIMYHbIX ITanax ux (popMUpPOBaAHUS, ONMCAHUE HIKAJ OLEHUBAHUS

Hepequb OLCHOYHBIX MaTEPHUATIOB

Tab6nua 2

HaumenoBanue
/1 | OIIEHOYHOTO MaTepuasa

Kparkas xapakrepucrrka
OLICHOYHOI'O MaTepuaia

[IpencraBienue OLEeHOYHOTO
cpenctea B OM

1 Co0becenoBanue

CpenctBo KOHTPOJIS,
OpraHu30BaHHOE KaK
crenuanbHas 6ecena
Mearornyeckoro paboTHUKA ¢
00yJaronMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOU
JUCUUIIJIMHON M paCCYUTaHHON
Ha BBIICHEHHE 00beMa 3HAHUH,
o0ydJaromierocs mo
OTIpe/IeNIECHHOMY pa3jeny,
TeMe, mpooIIeMe.

[Tepeuenb BOIIPOCOB 1yist
YCTHOTO OTIpoca

2 TecToBble 3agauus 1A
OLIEHKHU OCTAaTOYHBIX
3HAHUI

CpenctBo KOHTPOJIS,
OpraHU30BaHHOE KaK
crelHaibHbIi Habop BOPOCOB
13 BCEX TEM C U3y4aeMOH
JUCUUIIJIMHON M paCCUYUTAHHOMN
Ha BbISICHEHHE 00beMa 3HaHUM,
00ydJaromnierocs mno

KoMIUIEKT TECTOBBIX 3aJaHUN

4

QJICKTPOTCXHHUKA,

B XOAC TIIPOXOKIACHUA




JUCHUIIIMHE IMOCJIC OKOHYAaHUA

ee U3yUYeHHUsl.

Hoxmnan

MPOJIYKT CAMOCTOSITEIbHON
paboThl 00yJArOIIETOCH,
MIPEeICTaBISAIOINI coO0M
yOJIMYHOE BBICTYILJIEHUE 110

MMpEACTABJICHHUIO IMMOJTYUYCHHBIX

pe3yJbTaTOB PELICHUS
OTnpe/iesIeHHON yueOHO-

MIPaKTUYECKOU, yueOHO-

HCCIEA0BATENBCKON WIH
Hay4YHOU TEMBI

TeMb! ToKIa00B

CuryaunoHHas 3agada

OIICHOYHBIE CPE/ICTBA,
IIO3BOJIAIOIINE BKIIFOUYHUTH
oOyuarouuxcs B MpoIiecc
00CYXJIEHHSI CIIOPHOTO
BOIIpOCa, MpoOJIEeMbI U
OLCHUBATb UX YMCHHC
apryMeHTHpOBATh
COOCTBEHHYIO TOUKY 3pEHUs

KOMIUJIEKT 3aJaHUU 110
BapyaHTaM

TunoBoii pacuer

CPENCTBO NMPOBEPKHA YMEHUH
MMPUMCHATDH ITOJTYUCHHEBIC
SHaHUA JJId pCIICHUA 3aa1a4
OIIPEIEICHHOTO THIIA TI0
pa3zeiry Wil HECKOJIBKMM
pazgenam

KOMIUJIEKT 3aJaHUU 110
BapuaHTaM

IIporpaMmMa oueHMBAHUS KOHTPOJHPYEMOM TMCIUIINHBI

Kon
KonTponnpyemeie .
Ne KOHTPOJIUPYEMOU HanmenoBanue
/1 PasICIbI KOMIETEHITUH (M OLIEHOYHOTO CpPEJICTBA
(TeMbl AUCLUIIIIUHBI)
€€ YacTH)
2 3 4
[Ipeamer
COIIPOTHBIICHHE
MatepuaioB. OceBoe
pacTsKEHHE-CKaATHUE.
Mexanundeckue
UCIBITAHUS
MaTepHuasos.
I'eomeTrpuueckue
XapaKTEPHCTHIN TurnoBoy pacuer, CUTyallMOHHAs 3a7a4a
IJIOCKUX CEYCHUN. [K-11 ’ ’

Cnsur.
Kpyuenue
KpYyTrJoro
IIOIIEPEYHOTO
CCUCHMS.
[Ipsmon
Hanpsixenns.
[lepememenus npu
usruoe.

OpycneB

n3ruo.

IIOKJIaJI, TECTEI, coOecetoBaHNe




Kon

No Kontponupyemsie KOHTPOIHpPYeMOii HauMeHoBaHME
m/n Pa3ACIIbL KOMIETEHITUH (M OLIEHOYHOTO CpPEJICTBA
(TeMBI TUCIIUTIIAHBI )
€€ YacTH)
1 2 3 4
CroxHoe
COTNIPOTHUBIICHHUE.
Kocoit u3ruo®.
Breuentpennoe

pacTsbKeHHe-CxKaTHe
npsiMoro Opyca.
[IpoonbHbI U3rud.
JnHamuyeckue
Harpy3Ku.

Onucanue noxkasaresje 1 KpUTepueB OLCHUBAHUA KOMIIETCHIMHA MO JUCHUIJINHE
«ConpoTuBIeHHEe MATEPHAJIOB» HA PA3JIMYHBIX 3Tanax ux popmupoBaHus,

OIIMCaHMC IIKAJ OIICHUBAHUA

Kon WNHpukatopel [lokazarenu u KpUTepru OLIECHUBAHUS PE3yJIbTaTOB OOyUeHUs
KOMIIETCHIIM | JOCTHXKEHUS HIKE IIOPOTOBBIM | MPOJABUHYTHIN BBICOKHU
U, ATAIlbl KOMIIETEHIUI IIOPOrOBOTO YpOBEHb YpOBEHb YpOBEHb
OCBOEHHUS YpOBHS (ynosnerBopu (xoporio0) (OTAM4YHO)
KOMITIETEHII! (HeynoBieTBOpHU TEJIbHO)

u TEJIHHO)

1 2 3 4 5 6
IK-11, 3HAeT: oOyJaronuiics oOyJaronuiic | oOy4aronuiic | oOydarommiic
4 cemecTp TEOPHIO U HE 3HaeT s s s

OCHOBHbIE 3HAYUTEIbHON JNEMOHCTPHUPY | AEMOHCTPHUPY | JEMOHCTPUPY
IpaBuIIa 4acTU TEOPUU M | €T 3HAHUs €T 3HaHUe €T 3HaHUe
ONpeJeNIeHUs] | OCHOBHBIX TOJIBKO METO/I0B TEOPUHU U
BHYTPEHHUX MpaBWJI pacyeTa | OCHOBHBIX ONpeEJeNIeHUs] | OCHOBHBIX
yCUJIUH TIpU 3JIEMEHTOB IIpaBUII BHYTPEHHUX | [IpaBWJI U
pa3IMYHbIX KOHCTPYKLUH Ha | IOCTPOEHHUS YCUJIUH, METO/I0B
BHJIaX MIPOYHOCTh U 3MIOP, HO HE | MpaBUII OIIpeIeIeHUs
negopManuu | )KECTKOCTb, HE 3HAET MPaBWJ | IOCTPOEHUE CHJIOBBIX
Opyca. 3HAET MIPAKTUKY | UX IPOBEPKH, | IIIOP (bakTopoB,
OIpeeIeHUs JIOTTyCKaeT BHYTPEHHUX | IOCTPOEHUS
BHYTPEHHUX HETOYHOCTU B | CHJIOBBIX 3MIOP
YCHIIMI 1 (bopMynupoBK | GaKTOPOB, HE | BHYTPEHHHUX
MIOCTPOECHHUS ax, HapyIllaeT | JIOMyCKaeT YCUJIUH,
3IIIOP CWJIOBBIX JIOTUYECKYI0 | HETOYHOCTEH | HaIpsSKEHUU
(baxTOpOoB, MOCJIEI0BATEN | IPU pacyerT Ha | U
JOITyCKaeT BHOCTb B MIPOYHOCTh U | MEpEMEILEHUN
CYLIECTBEHHbIE U3JI0KEHUN HKECTKOCTb ,
OLINOKHU MIPOrPaMMHOT | 3JIEMEHTOB HCYEPIIBIBAIO
O MaTepuaja | KOHCTPYKIUMH | 1€ U
IIOCJIEOBATET
bHO, YETKO U
JIOTUYHO
M3JIaraeT




Marepua,

XOPOLIO
OpUEHTHUPYETC
s B METO/1ax
pacuera Ha
MIPOYHOCTb,
HKECTKOCTb U
YCTOMYUBOCTh
ymeert: HE yMeeT B LIEJIOM B LIEJIOM chopMupoBaH
CTPOUTH HCII0JIb30BATh YCIIEIIHOE, HO | YCIIEIIHOE, HO | HO€ YMEHHUE
SIIOPbI METO/Ibl U HE CUCTEMHOE | COJeprKalllue | pacuera Ha
BHYTPEHHUX MIPUEMBI BJIaJICHUE OTJIeIbHbIE MIPOYHOCTb,
YCUJIUH, pacuera METOJAMU poOeIIbI, KECTKOTh U
HaNpsDKEHUU U | DJIEMEHTOB pacuera Ha BJIaJICHUE YCTOWYUBOCTD
NepeMEeIeHUN | KOHCTPYKIHUI Ha | IPOYHOCTh U | METOJaMU 3JIEMEHTOB
MIPOYHOCTh U KECTKOCTb pacuera Ha CTPOUTEIIbHBI
KECTKOCTb, HE 3JIEMEHTOB MIPOYHOCTb, X
3HAET MPAKTUKY | KOHCTPYKIUH, | )KECTKOCTb U | KOHCTPYKLUI
OTIpPEEIICHUS MPABWIAMHA YCTOWYUBOCTD | U JA€TAICH
BHYTPEHHUX MIOCTPOEHHUS 3JIEMEHTOB MalluH,
YCHINM 1 3III0P KOHCTPYKUMI | UCHOJIB3YS
MIOCTPOEHHUS BHYTPEHHUX | U JeTajneu COBPEMEHHBIE
3MIOP CUIIOBBIX CHJIOBBIX MalluH, METO/IbI
(bakTopoB, (bakTopoB u IIpaBUJIAMHA pacuera
JOTTyCKaeT METO/IaMU UX | OCTPOECHHUS COTJIaCHO
CYIIECTBEHHbIE IIPOBEPKU, B | DIIIOP TpeOoBaHuU
OLINOKH, cootBercTBUU | BHyTpeHHUX | ['OCT u
HEYBEPEHHO, C Cc CUJIOBBIX CHUII
00JIBIIUMHU COBPEMEHHBIM | ()aKTOPOB U
3aTpyJHEHUSIMU | TpeOOBAaHUSAM | METOJIaMHU UX
BBITTOJTHSET uIl'OCT u IIPOBEPKHU, B
camocrositenbHy | CHUIL COOTBETCTBUHU
10 paboty c
COBPEMEHHBIM
TpeOOBaHUAM
ul'OCT u
CHUIL
BJaJeeT oOyuarouuiics B LIEJIOM B LIEJIOM yCIEIHOE U
HABBIKAMU: HE BJajeeT YCIIEIIHOE, HO | YCIIEIIHOE, HO | CUCTEMHOE
pacuera Ha HaBbIKaMU HE CUCTEMHOE | COJepiKalllee | BIaJICHUE
MIPOYHOCTh U COCTaBJICHUS BJIaJICHUE OTJIeIbHbIE HaBbIKaMU
KECTKOCTb pacUeTHBIX CXEM, | HaBbIKAMU poOebl WK | COCTaBJICHUS
npu MIOCTPOCHHUS COCTaBJICHUSI | CONPOBOXKIAIO | PACUETHBIX
pa3IMYHbIX 3MIOP CUIIOBBIX pacueTHbIX nieecs CXeM,
BHJIaX (bakTopoB, CXeM, OTJIENbHBIMU | IOCTPOECHHUS
nedopmaruu | BIOOpa MOCTPOCHUS omuOKamMu 3ITIOP
Opyca. ONTUMAJIbHBIX 3MIOP BJIaJICHUE CHJIOBBIX
pa3MepoB U CHJIOBBIX HaBbIKaMU (bakTopoB,
(bopMbI (bakTopoB, cocTaBlieHusi | BbIOOpa
MONEPEYHBIX BbIOOpA pacueTHbIX ONTUMAJIbHBIX
ceueHui ONTUMAJIBHBIX | CXEM, pa3MepoB U
JJIEMEHTOB pa3MepoB U MTOCTPOCHHUS (bopMbI




KOHCTPYKLUH C (bopMbI 3MIOP MIOTIEPEYHBIX
Y4eTOM UX MONEPEYHbIX | CHIJIOBBIX CCUCHHH
MPOYHOCTHBIX M | CEYCHUH (bakTopoB, 3JIEMEHTOB
KECTKOCTHBIX 3JIEMEHTOB BbIOOpA KOHCTPYKLUHI
XapaKTEePHUCTUK, ONTUMAIIBHBIX | C YUETOM UX
JIOITyCKaeT pa3MepoB U MPOYHOCTHBIX
CYILLIECTBEHHBIE (bopMbI u

oLnOKH, C MOTIEPEYHBIX | )KECTKOCTHBIX
00JBIINUMHU ceueHui XapaKTepUCTH
3aTpyJHEHUSIMU AJIEMEHTOB. K

BBITIOJTHSCT BrimonHeHHBI
CaMOCTOSITENIbHY € pacuer

10 paboTy, cojiepxar

OO0JIBIIMHCTBO MaJIo

MIPEeyCMOTPEHH KOJIMYECTBO

BIX IIPOrpaMMoOit OLINOOK.

JTMCUIUTUTAHBI HE

BBINIOJIHEHO

3. TunoBble KOHTPOJIbHBIC 3a/1aHUHA WJIH UHBIC MaTE€PHAJIbI, HGOﬁXOl[I/IMbIe AJIA

OLEHKHU 3HAHMI, YMEHH I, HABBIKOB M (UJIM) ONbITA eSITEJIbHOCTH,

XapaKTePU3YIOUIUX 3TANbI (POPMHUPOBAHUS KOMIIETEHIUI B po1ecce 0CBOCHUA

o0pa3oBaTe/IbHOM MPOTrPaMMBbI

3.1. BxogHoii KOHTPOJb BXOIHOW KOHTpOJIb NpEeAHA3HAYEH ISl IPOBEPKHU

YCBOEHUS O0yYaronMMUCs 0a30BBIX TUCIMIUIMH M €r0 TOTOBHOCTh K M3YyYEHUIO Kypca
«CompoTHUBJICHUE MATEPHAIOBY», YTO JaeT BO3MOXXHOCTh TIPABUJIBLHO BBIOUPATH
METOJIMKY M3JI0XKEHUSI yueOHOTO MaTepuania.

1.
2.
3.

Bonpocsl BXOAHOI0 KOHTPOJISA
HarypanbHsbie, pauuoHaibHble, UPPALMOHAIBHBIE YUCIIA.
OmnpeneneHne MpoLeHTa MOTPEUIHOCTH IIPU pacyeTax.
Pemenue kBapaTHOr0 ¥ KyOUUYECKOTO YpaBHEHUH.

4. PemieHue CUCTEM JBYX YPaBHEHUH MEPBOM CTENEHU C MPUMEHEHUEM
OIIPEICIIUTETICH.

5.
6.
7.
8.
9.

OO61ue cBeieHHs O HEpaBEHCTBAX, CBOMCTBA HEPABEHCTB.
[Inomaan v HEeHTPHI TSHKECTEH dJeMeHTapHBIX GQUryp.
[lepeBos rpagycHON Mephl B paHaHHYIO U OOpaTHO.
Tpuronomerpuueckue GyHKIUH U CBSI3b MEX]LY HUMH.
[IpousBoaHbIE TPOCTEUIIUX PYHKIIUH.

10.UuTerpaibl npocTedmmx GyHKIMA.

11.OcnHoBHBIE equHULIBI cucTeMBI «CH».

12.YpaBHEHNS CTaTUKH.

13.Buael onop u peakuuu onop. OnpeneneHne ONOpHbIX PEaKIIHiA.
14.B yem oTiiMuME CTAJIA OT YyryHa

15.1lenb TepMudeckoit 06pabOTKU CTaIU U YyTryHa.
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16.OcHOBHBIE MapKH YIJIEPOIUCTHIX CTaNCH U 00JaCTh UX TPUMEHEHHS.

17.OcHOBHBIE MapKH JIETUPOBAHHBIX CTaJNECH U 001aCTh UX IPUMEHEHUS ?

18.OcHOBHbBIE MapKU YYT'YHOB U UX MEXaHUYECKUE CBOMCTBA.

19.B kakux geTaisx paroHadIbHO IPUMEHSThH CTalb U YyTyH?

20.TlonsiTHEe MPOU3BOAHON HAXOKIEHUE SKCTPEMYMOB (DYHKIIUIA?

21.Onpenenennsie unterpaisl. [lonstue nepBooOpazHoit. MeTo bl
UHTETPUPOBAHUSI.

22. Jluppepennmaibubie ypaBHEHHUS.

3.2. CobOecenoBanue
ColecennoBanue MpeACTaBIsAeT cOOOW CPEACTBO KOHTPOJISI, OPTaHM30BAHHOE Kak
crienpaiibHas Oecena TmpernojaBarelis ¢ OOyYalolMMCS Ha TEMbI, CBSI3aHHBIE C
M3yyaeMoW JUCHMIUIMHOW, W pacCYMTAaHHOE Ha BBIICHEHHE oO0beMa 3HaHUU
00ydJaroierocs 1o onpeIeICHHOMY pasJielly, TeMe Wiu mpoliieMe.

Ilepeuennb TeM 1151 codece0BaAHUS

1. OcHoBHBIE TTOHATHUSA U onpeaesneHns B «CONMpOTUBIECHUE MATEPUATIOBY.
OcHOBHbBIE TUTIOTE3bI U IONMYLIEHUS B COTPOTUBICHUH MATEPUATIOB.

2. TloHsTHe BHEIIHUM U BHYTPEHHUX CHJL.

B yem cymHocTh MeTona ceueHuil. BHyTpenHue ycuus.

4. Kakoii Buja aedopMaliy Ha3bIBa€TCs IIEHTPAIBHBIM (OCEBBIM) PACTKEHUEM-

cxatueM (rmpumep). BHyTpeHHue ycuius npu pacTsKeHUH-CKATUH.

HanpsikeHust B HOpMaJIbHBIX CEUEHUSAX IPU PACTXKEHUU-CKATHH.

6. Hedopmanuu npu pacTsikeHUU-CokaTuU. CBSA3b OTHOCUTENBHBIX POAOJIBbHON
u monepeuHoi nedopmaruii, korddunuent [lyaccona, ero 3HaueHus.

7. 3akon ['yka npu pacTsbkeHHH-C)KaTUU. YTO Ha3bIBAETCS AKECTKOCTHIO

MOTEPEYHOr0 CEYECHUSI MPU PACTHKEHUU-COKATHH.

VYcnoBue MPOYHOCTH MPU PACTKEHUU-CHKATHH.

9. Huarpamma pacTs>KeHUs MaJOYTJIEpOAUCTON cTanu. MexaHu4yeckue
XapaKTepUCTUKU MaTepUaIIOB.

10. Yro Ha3bIBaeTCs NpENesioM MPOMOPLHOHAIBHOCTH, MPENEIOM TEKYy4eCTH,
MpeesioM POYHOCTH.

11. Yro Ha3pIBaeTCs CTATUYECKUM MOMEHTOM CEUYEHHUSI OTHOCUTEIBHO OcH. UTO
HA3bIBAETCA OCEBBIM, MOJIAPHBIM U LEHTPOOEKHBIM MOMEHTAMH WHEPIUU
CEUCHHSI.

12. CBoiicTBa NOJSPHOTO U LIEHTPOOEIKHOIO MOMEHTOB MHEPILIMH

13. OceBble U LIEHTPOOEKHbIE MOMEHTBHI MHEPLIMHU NP MapajlieIbHOM IEpeHoce
OCEH.

14. Yro wHazbiBaeTcsi KpydeHueMm (mpumep). BHyTpenHue ycwiHs — HX
OTpeJieNieHH e, MPaBUIIO 3HAKOB.

15. KacarenbHble Haps>KEHUS B CEUECHUAX Bajla IPU KPYUEHHUH.

16. DOnropa KacaTenpHbBIX HAPSHKEHUI NIPU KPYUYEHUH.

17. YcnoBue npoyHOCTH MpU KpydeHUU. YTO Ha3bIBAE€TCS MOJSPHBIM MOMEHTOM
COMPOTHUBIICHHUSI.

18. Jlepopmariiu Bana mpu Kpy4eHUHU. Y CJIOBUE KECTKOCTH.
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19. Yto Ha3pIBaeTCs M3ruOOM, YHCTHIM M TOINEPEYHBIM U3ruboM. BHyTpeHHUE
yCUJIUA TIPU U3rUoe.

20. Juddepenunanbubie 3aBUCUMOCTH TIPH U3rHde Mexy ¢, Q u M.

21. ITynkTel koHTpOJIs 31t0p Q 1 M.

22. HopmainbHble HanpspKEHUS! IPU YUCTOM H3rUoe.

23. I3MeHeHue G 10 BBICOTE MONEPEYHOro CeYeHUs (AI0PaA G ).

24. YcnoBue NPOYHOCTH MpPH M3rMOE IO HOPMAJIbHBIM HamnpskeHusMm. Yto
Ha3bIBAE€TCS OCEBBIM MOMEHTOM CONPOTHUBIICHUS MPU U3TUOE.

25. KectkocTb 6anku mpu u3ruoe.

26. KacaTenbHble HAaPsHDKEHUS B CEUCHUSIX Oalku mpu u3ruoe.

27. YcnoBue NpoOYHOCTH MPU U3rHOe MO KacaTesbHbIM HaPSHKEHUSIM.

28. [lepemenienust Oanku mnpu u3rudbe. Yto Ha3bIBaeTCad YyNpyrou JMHUEH,
nporudooM u yriom noBopota. CBsA3b yIiia MOBOPOTA € MPOruOoM

29. [Ipubnuxxennoe auddepeHuaibHOE ypaBHEHNE YIPYTrod TMHUU OaJIKH.

30. [lonstue kocoro u3rnba. BHyTpeHHue ycuius B ce4eHUsX Oanku Mpu KOCOM
u3ruoe.

3.3. dokuaana
BhinonHeHue ycTHOro JoKiIaga B MOJTHOM Mepe PacKphIBAET TBOPUECKUM MOJIXO]

O00yYaIoIIUXCS K CaMOCTOSITEJIbHON MPOpabOTKe HOBOI'O MaTepHalia, MO3BOJISIET OICHUTH
CTCTICHb TOTOBHOCTH YYaIIMXCS K CaMOCTOSITEIbHOMY BBIOOPY aKTyaJIbHBIX IPOoOJieM
TUCHUIUIAHBL. JI[aHHBIA BHUJ TBOPYECKOW pabOTHI IMO3BOJISIET OOYYAIOIIUMCS OBJIAJETh
HaBbIKAMM CHUCTEMATH3allMd MaTepualia, pa3BUBACT YMEHUE KOHKPETU3UPOBATH U
000011aTh MPOOJIEMBI U TIEPCTICKTUBBI PA3BUTHUSI MEKITYHAPOTHON TOPTOBIN M BAJIFOTHBIX
PBIHKOB Ha OCHOBE aHAJIM3a MAacCHUBAa HAYYHOM W IEPUOAUYECKOM JIATEPATYPhI IIO
BBIOPAHHOM TeMe.

Pekomennyemas reMatuka pedepaToB 1o JUCHUIIMHE TpUBEACHA B TabIuLE S.

Tabmua 5
TeMbl YCTHBIX J0KJIAI0B, PpEKOMEHAyeMble K HAITMCAHUIO NIPH U3yYEeHUH
JTUCHUILINHBI «CO]’IpOTI/IB.]'IeHI/Ie MaTepHaIoB)

Ne Tembl nOKIaI0B
/11
1 Kpydenmne Bana c - obpazHoro npodus
2 Omnpenenenre ynpyrux XapakTepucTUK MaTepuasa Npy pacTsyKEHUU
3 DKCIepUMEHTAIbHOE OIpeIeJICHIEe MOAYIIS MTPOJI0JIbHON YIPYrOCTH
4 DKCIEPUMEHTAIBHO ONPECIICHIE MOTYJISI CIBUTA
5 DKcrepuMeHTalIbHas MPOBEPKA pacyeTa CTAaTUYECKH HEOMPEIEIMMbIX CUCTEM METOJIOM CHJI
6 Onpenenenye ri1aBHbIX HANPSHKEHUN B TOHKOCTEHHOM TpyOe MPpH OJTHOBPEMEHHOM JIEHCTBUU
n3ruba v KpyueHus
7 [IpoyHOCTH MaTepuanoB U KOHCTPYKIHN MPU CJI0KHOM HAIIPSKEHHOM COCTOSIHUH
8 ['opsiune TpelnHbI B CBAPHBIX COCAMHEHUAX
9 HccenegoBanue MPOYHOCTHBIX CBOMCTB MOJIMMEPHBIX MAaTEPUAIIOB
10 [Ipo1os1bHO — oNEepeyHsbIil U3rud
1 Onpenenenue aegopmManuii Npyu U3rude 1Mo yHUBEPCAIbHbIM YPaBHEHUSIM
12 Onpenenenre ko3¢ unenTa 3amnaca NPOYHOCTH MIPHU MEPEMEHHBIX HAIIPSHKEHUSIX;
IIPOEKTHUPOBAHHUE U PacueThl HA HAIEKHOCTh MPOCTEHIINX CUCTEM
13 XPpYIKOE U BA3ZKOE Pa3pylLIEHUE MAaTEPUAIIOB
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14 Pacuer ctaTnyeckn HeONpenEeIMMBIX CUCTEM OT BO3JICHCTBUS TEMIIEPATYpPhI

15 Pacuer ctaTuyeckn HEOIPEAEINMBIX CUCTEM C Y4ETOM aCUMMETPUHU CUCTEMBI

16 Pacuer craTuuecku HeonpeenMMbIX CHCTEM HAa HETOYHOCTh COOPKH

17 Pacuer craTuuecku HeonpeenMbIX CUCTEMBI B IPOrpaMMHOM KoMIuiekce Candup

18 Pacuer ctaTnyeckn HeonpeaeIMMBIX CUCTEMBI B IPOTPaMMHOM KoMILIekce JInpa

19 HarnpsikeHnst B Ipon3BOJIBHON TOUYKE MONIEPEYHOT0 CEUYECHHUsI Baja KBAIPAaTHOTO CEUEHHS.

20 Kpyuenue 6pycbeB KOJIbLIEBOTO NONIEPEYHOTO CEUEHUS

22 Kpyuenue 6pycbeB HEKpYrIoro nomnepeyHoro ceueHus (TaBp)

24 Kpyuenue 6pycbeB HEKPYTJIOro MonepevyHoro ceyeHus (COCTaBHOW JBYTaBp)

25 Kpyuenue 6pycbeB HEKPYIrIoro nonepeyHoro ceyeHus (UBesiep)

26 Kpyuenue 6pycbeB HEKPYTIoro nonepeyHoro ceyeHus (yroiaok)

27 Kpyuenue 6pycbeB HEKPYTJIOro MonepevyHoro ceyeHus (c-o0pa3Hblii mpodub)

28 Kpyuenue 6pycbeB HEKpYrIoro nomnepeyHoro ceueHus (KBaapar)

29 Uccnenosanue HJIC npu u3rude ¢ KpydeHHeM TOHKOCTEHHOM TpyOBbI

30 HccnenoBanue nedopmanuii npu u3rube ¢ KpyueHueM TOHKOCTEHHOU TpyObl

3.4. CuryaunonHas 3ajava
OCHOBHOM 1I€JIBIO PENICHUS] CUTYAIMOHHOW 3a/1aud SIBIISIETCS  pa3BUTHE

TEOPETUUYECKOIO M IMPAKTHUYECKOIO MBIIUICHUS B IIpoIecce paccMOTPEHUS
CMOJICTUPOBAHHOM CHUTyallM — pa0OThl WHXXEHEPHOTO COOPYXKEHMsSI B YCIOBHUAX
Harpy>XeHusl.

B kadecTBe CHTyallMOHHOW 3ajlaud pPacCMOTPUM MPOYHOCTHOM pacyeT CTOEK

HaBeca U3 nojukapooHara (pucyHok 1).

Pucynok.1. Apounslit HaBec U3 noiukapOoHaTa
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Hagecbl u3 nonukapOoHaTa, MpeacTaBIsSIIOT cO00 COBpEMEHHbIE apXUTEKTYpPHO-
dacagHble KOHCTPYKIMHM, KOTOpbIE HE TOJIbKO 3alllMIIAIOT TMPOCTPAHCTBA OT
aTMOC(EPHBIX 0CAKOB, HO U MPUJAIOT UHAUBUIYAIBHOCTb CAMON KOHCTPYKIIUH.

PacuerHas cxema Hecyniero kapkaca KOHCTPYKUHH, KaK MPaBUIIO, IPUBOJAUTCS K
paMe, CTOMKM KOTOPOW MMEIOT KPYIJIOE WJIU MPSMOYTOJbHOE CEYEHHUE M PUTENS PaMbl,
KOTOPBIH YK€ SIBJISIETCA CAMOCTOSITEIbHBIM 3J1€EMEHTOM — (hepMOil.

B Hamem ciyuae npoBeaeM pacdeT 0JTHOTO U3 Haubosiee Harpy>KEHHBIX AJIEMEHTOB
JAHHOM KOHCTPYKUUN — OMOPHBIX CTOEK, padOTaIOIINUX HA IPOJOJIbHBIN U3rHO.

PacueTHas cxema npoj0iabHOM CKAaTOM CTOMKHU MPUMET BUJL (PUCYHOK 2).

F

Y

g

Pucynok.2. PacueTHas cxema CTOUMKH

YciaoBue:
CranpHOU CTEp)KeHb 3aJaHHOTO CEUYCHHUS JIIMHOM { coxuMaeTcs cuiioit F.

TpeOyercs:

1. Ompenenuth JIOMyCKaeMbId TPOQPWIH TOMEPEYHOTO0 CEUEHUS CTOMKM U3  YCJIOBHS
YCTOWYHUBOCTH.
2. Haiitu ko3 duirienT 3anac ycToi4MBOCTH.

TIPHHATE Gaqm= 160 MITa , E = 2-10° MIIa

AHO:

Ne Bapuanra tm F, kH Tur nonepeyHoro ceyeHus
1 1,1 110 Tpyba xpyrnas
2 1,2 120 Tpyba xBagpatHas
3 1,3 130 Tpyba kpyrnas
4 1,4 140 Tpyba xBagpatHas
5 1,5 150 Tpyba xpyrnas
6 1,6 160 Tpyba xBagpatHas
7 1,7 170 Tpyba xpyrnas
8 1,8 180 Tpyba xBagpatHas
9 1,9 190 Tpyba xpyrnas
10 2,0 200 Tpy6a kBagpatHas
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11 2,1 210 Tpyba xpyrnas
12 2,2 220 Tpyba xBagpatHas
13 2,3 230 Tpy6a kpyrnas
14 2,4 240 Tpyba xBagpatHas
15 2,5 250 Tpy6a kpyrinas
16 2,6 260 Tpy6a kBagpatHas
17 2,7 270 Tpy6a kpyrnas
18 2,8 280 Tpyba xBagpatHas
19 2,9 290 Tpy6a kpyrinas
20 3,0 300 Tpy6a kBagpaTHas
21 3,1 310 Tpyba kpyrnas
22 3,2 320 Tpyba xBagpatHas
23 3,3 330 Tpy6a kpyrnas
24 3,4 340 Tpy6a kBagpaTHas
25 3,5 350 Tpy6a kpyrnas
26 3,6 360 Tpy6a kBagpaTHas
27 3,7 370 Tpy6a kpyrnas
28 3,8 380 Tpy6a kBagpaTHas
29 3,9 390 Tpy6a kpyrias
30 1,0 100 Tpyba xBagpatHas

TemaTtvka THIOBOrO pacyeTa yCTaHABIMWBAETCS B COOTBETCTBUU C pabouei
MPOrpaMMON TUCUUTUINHBI:
1. Pacuer Bana;

2. Pacuer 6anku Ha IPOYHOCTD;
3. IlpononbHbINA U3rHO.

3.5. Tunosoii pacuer

Tunoselie pacueTs! BoINONAHAOTCSA 110 300 BapraHTam.

IUUICT&HBHOFO BaJIa KPYIJIOTO IIOIICPCYHOI'0 CCUCHUA, KCCTKO 3alICMJICHHOT'O
OJHHUM KOHIIOM, OIIPCACIIUTDH HEU3BECTHBIN prTSIH_II/II‘/’I MOMCHT X, IIpu KOTOPOM YT OJI
IIOBOpPOTa IIPpaBOro0 KOHICBOI'O CCHUCHHA BaJla pPABCH HYIIHO. HOCTpOI/ITB €11010]0)%
KPpyTAIIUX MOMCHTOB,

3akpyunBanms. G = 8*%10* MITa

AHO.
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No CXOML JnuHa yyactka, M MowmeHnT, kHem —
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Pemenue

1.BeryepurBaeM pacueTHYIO CXeMa Baja U OIpeesieM HEU3BECTHBI MOMCHT
(puc.).

m; =3,6 kH'M _
my =1,6 kH'M X =1,25 kH™M

Tl
GTC

b=1,5m |c=Lom | a 1,6 M

‘B

_i

o
RO

2,35

0,75

T g

1,75 1,25

0.2

Hﬂﬂmm 0
[pan]

WLLL[”M I

1,9
3.1

O6o3HaunM TmpaBoe KOHIIEBOe ceueHue Baja B. Ilo ycioBurwo 3amauud yron
nmoBopoTa cBoOOIHOTO KoHIIa (ceueHue B) pasen 0. 1.e. ¢,= 0

Bocnonp30BaBIIKCh TPUHITUTIOM HE3aBUCHMOCTH JICHCTBUS CHJI, OINPEICIUM YTOJI
MOBOPOTa CEYCHUS B OT KakJIOr0o MOMEHTA B OT/ICIBHOCTH M PE3YJIbTAT CI0KHM, T.€.

Py :@B(mz)+¢B(m1)+(03(m3)+603(mk) =0

Mk
H3BecTHO, 4TO @ = ——, TOTAA
GJ,
_ma m(a+b) my(a+b+c) N XQ2a+b+c)
GJ GJ GJ GJ

P P P P

0,

é[mz-a+m1(a+b)—m3(a+b+c)+X(2a+b+c)]:O
P

14



L;«r&O, Toraa m,-a+m(a+b)—my(a+b+c)+X(2a+b+c)=0
P

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

2. IlocTpoeHnue 3Mopsl KPYTAIIAX MOMEHTOB.
Ornpenenum KpyTsAIIMii MOMEHT Ha KaKIOM CUJIOBOM Y4YacTKE, IPUMEHUB METOJ

CEUCHUU.
KpyTsiuii MOMEHT B CEYEHUH BaJia paBeH aireOpanyecko CyMMe BHEITHUX
CKPYYMBAIOIIMX MOMEHTOB, JIC)KAIMX 10 OJHY CTOPOHY OT CEYEHHS.

My =-X=-1, 26 xHem

M = -X+m3 =-1,23 +3,6= 2,35 kHem

M =-X+m; -m; =-1, 25 +3,6-2,5= 0,74xH™m

Mg =-X-m3 +tmp+my= -1,25-3,4+2,5+1,6=-1,75 xHem

IIo IMOJTYYCHHBIM 3HAYCHUAM ITOCTPOUM ISITIOPY MK.

3. Onpenenenue quaMeTpa Baja.

JlnameTp Bajia OnpenesieTcsa U3 yCaoBUs TpOYHOCTH. OnacHbIM CEYEHUEM Bajla
SIBJISIETCSL CEUCHUE, TJIe KPYTAIMNA MOMEHT UMeeT HaubosbIiee (1o abCoT0THON
BEJIMYMHE) 3HaUeHUe. 3HaueHue My 6epem ¢ amopbl. My max = 2,34 kH*M.

Mk
T, =—<t, -YyCIOBUE MPOYHOCTH,
P
3
rie W, =0,2d
k max S
024> ~ "
b

3
Otkyna d=:; M i =3 2,35-10 < = 0,058 =58mum
0,27 . 0,2-60-10

[TomyueHHBIN pe3yapTaT OKpyIrisieM B Ooublyto cTtopoHy cornacHo I'OCT.

OxonyaTenbHO quametp Basa umeeM d = 60 Mm.

4. ITocTpoeHue 3MI0PbI YIJIOB 3aKPYYUBAHUSL.

KectkocTh ceuenns Bata W, = 8¢10* Mna ; J,=0,1d*

GJ,=8-10"-10"-(6-102)" =9,1-10* Hem’

15



VYTIibl 3aKpy4YrBaHUs OT/IETBHBIX YYaCTKOB Bajla ONPEACIISIIOTCS 0 OTHOIICHUIO K
HEINOJBUKHOMY CEUEHHUIO (B HAILIEM CIIydae KECTKas 3aJelIKa) @,

R

Py =Pt %};b =-31-1072 + —0’7;2'1.(1):);1’5 =-1,9-10"pan
Pos =Py +% ——1,9-102+ —2’3;";(1):);1’6 =22-107 pax
Pop = Pos + % ~22.107 ——1’295"21230;1’6 _

p

IIo IMOJTYYCHHBIM 3HAYCHUAM CTPOHUM IIIIOPY YIJTIOB 3aKpYy4YHUBAHUA.

5. Onpenenenre HauOONBIIETO OTHOCUTEIBHOTO yIila 3aKpyuuBaHus (Ha OAUH

. M 103
MOTOHHBIN METp AJUHBI Baja) © =" = 2,54 1(1 =2,6-107 pan/m
GJ, 92-10

3.6 PyOexHblil KOHTPOJIb
Ilens mnpoBeneHUs pYOEKHOTO KOHTPOJS OIEHUTHb CTENEHb BOCIPUITHS
y4eOHOro MaTepualia U MIpOBOJUTCSA JJIs1 OLICHKU PE3YJIbTATOB U3YyUYEHHUS pa3/iesioB/TeM

JTUCIIUTUINHEL.

Bonpocs! pyoesxkHoro kourposist Ne 1

Bonpocwi, paccmampusaemvie Ha ayoumopHuIX 3aHAMUSX.
1. Kakue ocHOBHBIE MpOOIeMbI H3ydaroTcst HayKoi «ConmpoTUBIEHUE MAaTEPUATIOBY.
OCHOBHBIE TUIIOTE3BI U JONYIIEHUS B CONTPOTUBICHUHA MaTEPHAIIOB.
2. Tlo xakuM IpHU3HAKaM M KakK KIacCUPUIMPYIOTCS Harpy3ku. B ueM cymHocTs MmeToaa
ceueHuil. BHyTpeHHue ycuius.
3. Kakoif Buj aedopmaiiuu Ha3bIBa€TCs LIEHTPAIbHBIM (OCEBBIM) PACTSIKEHUEM-
cxatueM (rmpumep). BHyTpeHHue ycuius npu pacTsHKeHUH-CHKATUH.
4. HanpskeHus B HOPMAJIbHBIX CEUEHUAX MPU PACTKEHUU-CIKATUH.
5. dedbopmanuu npu pacTsbKeHUH-CKAaTUU. CBSI3b OTHOCUTENBHBIX MPOIOIBHON U
nonepevyHo negopmariuii, koaddunuent [lyaccona, ero 3HaueHus.
6. 3akoH ['yka npu pacTsyKeHHHU-C)KAaTUU. UTO HA3BIBAETCS KECTKOCTBIO IOMEPEYHOTO
CEUYEHUS NPU PACTIKEHUH-CHKATHH.
7. YcnoBue NpOYHOCTH IIPU PACT)KEHUU-CHKATUU.
8. Imarpamma pacTsKEHHS MaJIOYIJIEPOAUCTOM cTanu. MexaHuYecKUe XapakKTEPUCTUKU
MaTepuasnoB.
9. latb onpenenenue npeaena npornopuuoHaIbHOCTH, IPEAEa TEKYYECTH, IPEAena
IIPOYHOCTH.
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10. Kakue oOpa3ibl UCTIONB3YIOTCS I MEXaHUYECKUX UCTIBITAHUN Ha PACTSKEHHE-
coKaTue.

11. Yro Ha3pIBaeTCS CTATUYECKUM MOMEHTOM CEUYEHUS OTHOCUTENBHO OocH. UTO
HA3bIBAETCS OCEBBIM, MOJSPHBIM U LIEHTPOOEKHBIM MOMEHTAMH UHEPLIUU CEYCHUS.
12. Kak onpeaenuTtsb MoioxeHue IeHTPa TAKECTU CEUEHUSI.

13. OcHOBHOE CBOICTBO MOJISIPHOTO MOMEHTA UHEPLIHH.

14. OcHOBHOE CBOWCTBO LIEHTPOOEKHOTO MOMEHTA UHEPLIUH.

15. Kakue ocu Ha3bIBatOTCS TJIABHBIMU, TJIABHBIMU LIEHTPAJIbHBIMHU.

16. Onpenenenre 0CeBbIX U IIEHTPOOEKHOTO MOMEHTOB MHEPIIUHU TIPH MapalIeIbHOM
IIEPEHOCE OCEN.

17. Kaxoii Bua nedopmanuu Ha3bIBaeTCsl KpyueHreM. BHyTpenHue ycuius npu
KPYUYEHUH.

18. KacarenpHble HaNps>KEHUs B MPOU3BOJIBHON TOUKE MONEPEYHOTO CEYSHHS Baja.
19. Dmropa kacarenbHbIX HaNpsHKeHUH. MakcuMallbHbIe HAPSDKEHUS TIPU KPYUYESHHH.
20. dedbopmaryu npy KpyuYeHUH.

21. PacueT Ha NPOYHOCTD U KECTKOCTh MPU KPYUECHHUH.

BOI’ZpOCbl 0151 CamMoOCmosImenbHo20 U3YUEHUA.

JlaTh OIpeneIIeHHE MOHATUIO «OCEBOE PACTSKEHUE-CKATUE.

Mertop onpenenieHusl BHyTPEHHUX YCUIIHA.

3anucaTh BeIpaxkeHue oO1ero 3akoHa ['yka.

[lopsiok onpeneneHus BHYTpEHHUX YCWINM, TepeMenieHui u aepopmanuii npu

OCEBOM PACTSKEHNUHU — cxaTuu. [IpaBuiia mocTpoeHus dMop.

UT0 Ha3pIBa€TCAd MEXaHUYECKUMU UCIIBITAHUSIMU MATEPUATIOB?

6. Uto Ha3pIBaeTCs quarpaMMon pacTskeHus? [lepeuncianTe OCHOBHBIE YYaCTKU
JUarpaMMBbl PacTSKEHHUS.

7. Iloka3aTh nuarpaMMy pacTsSKEHHUs IUIACTUYHBIX MAaT€pPUAJIOB, HE UMEIOLIUX
IJIOIIA/IKY TEKYUYECTH U XPYNKUX MAaTEpPUAIIOB.

8. JlaTh ompeneneHue yCI0BHOIO Ipeieiia TEKy4ECTH.

9. TloHsATHE NOMYCKAEMBIX HANPSKEHUH.

10. Pacuer Ha IpOYHOCTH IO JAOMYCKAEMbIM HAIMPsHKEHUSAM (3anucath Gopmymny).

el

hd

Bonpoch! py0ekHOro KOHTpoJist Ne2
Bonpocwi, paccmampusaemvie Ha ayoumopHuIX 3aHAMUSX.

BOI’ZpOCbl 0151 CamMoOCmosImenbHo20 U3YUEHUA.

[lepeuncaure OCHOBHBIE TEOMETPUUECKNE XapaKTEPUCTUKHU IJIOCKUX CEUCHHIA.
Teopema o 1IeHTPOOEKHOM U TIOJIIPHOM MOMEHTAX MHEPIIUH, B UEM €€ CYTh
OmnpeneneHne HEHTPA TAKECTU CI0KHOTO CEYCHUS.

Ornpenenenne MOMEHTBI MHEPLUH BBIPE30B U OTBEPCTUM B CIIOKHBIX CEUECHHIX
Ornpenenenue reoMeTpPUIECKUX XapaKTEPUCTUK CTAHAAPTHOTO MMPOKATHOTO
npodus.

6. OnpeneneHne MOMEHTOB MHEPLIMH IIPU NIapAJIEIIBHOM IIEPEHOCE OCEH U IIPU
II0BOPOTE OCEH.

NhAELD =
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7. Kakue BHyTpEeHHHE YCUIIMS BO3HUKAIOT B CEUCHUSIX 3JIEMEHTOB KOHCTPYKLMMA U
MalIuH npu aedopmaliu CIBUra.

8. Kakwue coeuHeHus1 UCTIBITHIBAIOT 1e(OpMaIIMIO CIBUTA.

9. YcnoBue MpOYHOCTH OJJHOCPEZHOIO 3aKJIETIOYHOIO COEIUHEHNS BHAXJIECT.

10.YcnoBue npoYHOCTH JBYCPE3HOTO 3aKJIENOYHOTO COETMHEHUS BCTHIK.

11.01 yero 3aBUCHUT BEIUYHUHA JOMYCKAEMOI'0 HAMPSKEHUS MPU pacUYETEe Ha CPE3.

12.PacueT cBapHbBIX COEITUHEHU BHAXJIECT.

13.Kakue BHyTpeHHUE YCUITUSI BOBHUKAIOT B CEUEHUAX Opyca Npu KpyUSHHH.
[IpaBui0 3HAKOB MPH OMpPEAEICHUH BHYTPEHHUX YCUIIMM MPU KPYUESHUH

14.YcnoBue mpOYHOCTH MPU KPYUEHUU.

15.OTHOCUTENBHBIN yroN 3aKpYYUBAHUS.

16.YcnoBue )KeCTKOCTU MPU KPYUEHUH.

17.0T1 4ero 3aBUCUT BEIMUMHA JIOITYCKAEMOTO OTHOCUTEIBHOTO YIJIa 3aKpy4YUBaHMS.

Bonpocsl pyOexHoro konrpoJsst Ne3
Bonpocul, paccmampusaemvle Ha ayOumopHbix 3aHAMUX.

1. Yrto Ha3bpIBaeTCs M3ruOOM, YTO HA3BIBAECTCS YUCTHIM U MOMEPEUYHBIM U3TUOOM.

2. Kak Ha3bIBalOTCs CTEpKHU, pabOTAIOIINE HA U3THO.

3. Buabl ONOPHBIX 3aKPENIEHUN.

4. Kakue peakuu BO3HUKAIOT B KECTKOM 3aJIeJIKe, IIaPHUPHO HETOJBUKHOM U
HIAPHUPHO MOJBUXKHOM OIMopax.

5. CKOJBbKO ypaBHEHHMI CTATUKU MOKHO COCTABUTH JJIS ONPENESICHUs OOPHBIX
PEaKIUH.

6. MeToauka ornpeiesieHrs ONMOPHBIX PEaKIUi B KOHCOJIbHBIX OanKax.

7. Metoauka ornpeiesieHrs OMOPHBIX peaklnii B 0ankax Ha JABYX Omopax.

8. Kaprtuna nedopmanuu 6anku npu YuCTOM U3ruoe.

9. Yto Ha3bIBaeTCs HEUTPAIBLHBIM CIOEM U HEUTPATIbHON OChIO OAJIKH.

10.HopmasibHbIE HANPsHKEHUS! TPU YUCTOM H3rUOe.

11.YcnoBue mnpoyHOCTH TpU U3rube MO HOPMAJbHBIM HampsDKeHUsM. YTo
Ha3bIBAE€TCS OCEBBIM MOMEHTOM CONPOTHUBIICHUS MPU U3THOE.

12.KecTkocTh OaKu Ipu U3ruoe.

13.HyneBas auHUs, ONpeeIeHNE, €€ MOJIOKEHNE U CBOWCTBA MPU KOCOM M3ruoe.

14.MakcumaibHble HapsKEHUs: Tpu KocoM u3rude. OnacHble TOYKU MONEPEUHOTO
CEUYECHUS.

15.YcnoBue npoYHOCTH MPU KOCOM U3THOE.

16.Kaptuna nedpopmanuu 6ajiku npy nNonepevyHoM U3ruoe.

17.J1ath onpeneneHre BHEIEHTpEHHOTO pacTsikeHus-cxatusa (BPC) (mokazars Ha
npumepe). YTo Takoe LEHTp AaBICHUS.

18.BHyTpeHHue ycunus u ux onpenenenue npu BPC.

19.HopManbHble HanpsokeHUs B ceueHusx opyca mpu BPC.

20.Hyneas nunusa npu BPC, ee ypaBHEHUE 1 MOJT0KEHUE.

21.CaoiicTBa HyneBo# nuHuu rpu BPC.

22.MakcumanpHble HanpsbkeHus npu BPC. OnacHele TOUKH cedeHwUs.

23.Ycnosue mnpouyHoctu npu BPC.
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24.Onpenenenune n3ruda ¢ KpydeHuem (mpumep), BHYTPEHHUE YCUITUS TIPU U3rHoe ¢
KPYUYEHHUEM.

25.YcnoBusi MPOYHOCTH NMPU U3TUOE C KPYyUEHHUEM.

26.IlonsiTHE IPOIONTBHOTO U3rHM0a U KPUTUUYECKON CUIIBI

27.®@opmyna Ditnepa Ajisi onpeAeIeHUs] KPUTHYECKON CUITBI

28.BnusiHue crnioco00B 3aKperyIeHUs] KOHIIOB CTEPKHS HA BEIMYMHY KPUTHUECKOM
CUJIBI.

29.Kputrnueckue HanpsKeHHs A0 Mpeesa MponopUUOHAIbHOCTH.

30.I'ubKoCTh CTEpXKHS, IpeaesbHas THOKOCTb.

31.YcnoBue npumenuMoctu Gpopmyiisl Jitepa.

Bonpocul ons camocmosamenvio2o uzyuenus.
KacarenbHble HanpsKeHUs B CEUEHUAX OalKu IpH U3ruoe.
[lepemernienus 6anku npu u3ruoe.
Yrto Ha3bIBaeTCs yOpyrou JuHueH, nporudom u yriom noopora. Ces3pb yria
MOBOPOTA C MPOTHOOM.
VYcnoBue NpOYHOCTH MTPU U3rHOE M0 KacaTeIbHbIM HAMPSKEHUSM.
KacarenbHble HaNpsKEHUS B CEUCHUAX OalIKU MpuU U3ruoe.
OnacHble TOUKM CEYEHUS U UX HAIPSKEHHOE COCTOSTHUE.
CKONbKO ypaBHEHUH CTATMKU MO>KHO COCTABUTH JJISL ONIPEIEIICHUs ONTOPHBIX
pEaKIUH.
8. Metoauka onpeneneHus: ONOPHBIX peaklrii B CTATUYECKH OMPENeTMMbIX OaIKax.

wo =

NS e

3.7. IlpomexkyTOYHAS aTTECTAIUS

BI/III HpOMC)KYTO‘IHOﬁ arrecraiguu B COOTBCTCTBHUU C y‘{e6HBIM IIJIaHOM I10

crietmaiabHocTH 20.05.01 ITo:kapuas 6e30macHOCTb — 4 ceMecTp — 3a4er.

H@HBIO IMPOBCACHUA IMPOMCIKYTO YHOU arTeCTallun ABIISACTCA KOHTPOJIb

3 PeKTUBHOCTH yueOHOI0O MpoIlecca 3a CUET MPOBEPKU KauyecTBa U MPOYHOCTH 3HAHUM

o6yqa10mnxc5{ 110 AU CIUITIIMHC «COHpOTI/IBJ'IeHI/IC MaTCpUuaJIOB»

Kamnmﬁ omieT BBIXOHOI'O KOHTPOJIAI KpPpOMC ABYX TCOPCTHUYCCKUX BOIIPOCOB

COJICP)KUT pacyeTHBIC 3a/laHusl (3a7a4n ).

p—

Bonpocekl, BBIHOCMMbIC HA BHIXOJHON KOHTPOJIb

OCHOBHBIE TUIIOTE3bI U JOMYIIEHUS B CONMPOTUBJICHUN MAaTEPUATIOB.

Kak kmaccudunupyroTcst Harpy3ku, CHibl. MeToa ceueHui.

Kakoit  Bua nedopmaruu Ha3bIBa€TCS IEHTPAJIbHBIM PACTSKEHUEM-CKAaTHEM
(mpumep). BuyTpeHHUE yCUIIHS TIPU PACTIKEHUHU-CIKATHH.

HanpsieHnnsi B HOpMaJIbHBIX CEYEHUSIX TTPU PACTSHKEHUU-CHKATHUU.

VYcioBre NpOYHOCTHU MPU PACTIKECHUU-CIKATUH.

ITonaTue o gomyckaeMbIx HampsikeHUsX. Kak oHO ompenensiercst 1 XpYyINKUX U
MJIACTUYHBIX MaTEPUAJIOB.

Hedbopmanuu npu pacTsHKeHUU-CKATAU. CBS3b OTHOCUTEIBHBIX TPOJOJIBHON U
nonepevyHo negopmaruii, koadpdunuent [lyaccona, ero 3HaueHus.
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10.
1.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21

22.
23.
24.

25.
26.
217.
28.
29.

30.
31.

32.
33.
34.

35.

36

37
38
39

3akoH ['yka npu pactsskeHUu-cokaTUU. YTO Ha3bIBae€TCs KECTKOCTBIO IMOMEPEYHOTO
CEYEHUS NPU PACTIKEHUH-CHKATHH.

Jluarpamma  pacTsDKEHUST ~ MaJOYTJIEpOJAMCTOM  CTaJH. Mexannueckue
XapaKTEPUCTUKU MAaTEPUAJIOB.

Uto HaszpIBaeTCd MNOPENEIOM MPONOPUHOHAIBHOCTH, TMPEAEIOM TEKYYECTH,
MPEAEIOM NPOYHOCTH.

UTto Ha3pIBaeTCsl CTaTUYECKUM MOMEHTOM CEYEHHsS OTHOCUTENIBHO ocu. YTo
HA3bIBAETCA OCEBBIM, MOJAPHBIM M UEHTPOOEKHBIM MOMEHTAMU HWHEPLUH
CEUYECHUS.

OCHOBHOE CBOMCTBO MOJISIPHOTO U HEHTPOOEHKHOTO MOMEHTOB HHEPILIUU

Omnpenenenue oCeBbIX U IEHTPOOESKHOIO MOMEHTOB MHEPIMH MPU NapasljIeIbHOM
[IEPEHOCE OCEN.

Uro HasbiBaeTcs KpydeHueM (mpumep). BHyTpeHHHE ycuius UX OmpenesieHue,
IIPaBUJIO 3HAKOB.

KacaTenpHble HanpsiKEHNs B CEYEHUSAX BaJla PU KPYUYEHUU.

Dmropa KacaTeJbHbIX HAMPSKEHUN U KPYUYECHHH.

VYcnoBue npoyHOCTM NpU KpydeHUH. UTO Ha3bIBaeTCAd MOJSIPHBIM MOMEHTOM
CONPOTHUBIICHHUS.

Hedbopmanyu Bajia pu KpyuyeHUU. Y CIIOBHUE KECTKOCTH.

Yrto Ha3bIBaeTCA U3rMOOM, YUCTHIM U MOMEPEYHBIM U3THOOM. BHYyTpeHHME ycumus
npu u3ruoe.

HuddepenumanbHbie 3aBUCUMOCTH TIpU U3rude Mexay q, Q u M.

. ITlyHkThI KOHTpOJIA 3mop Q 1 M.

HopManbHble HanpsKeHHs TPYU YUCTOM U3THOE.

N3meHeHne 6 mo BBICOTE MOIMEPEYHOTO CeUeHHUs (3Mopa G ).

VYcnoBue NpoYHOCTH MPU U3rMOe MO0 HOPMAIbHBIM HANpsKEHUsIM. UTO Ha3bIBaeTCs
OCEBBIM MOMEHTOM CONPOTHUBJICHUS IPU U3THOE.

KectkocTh O6anku mpu usruoe.

KacarenbHble HaNpsKEHUS B CEUEHUAX OalIKM MpuU U3ruoe.

Dmropa T Mo BBICOTE NPSIMOYTOJIBHOTO U IBYTaBPOBOT'O CEYEHUSI.

VYcnoBue NpOYHOCTH MPU U3rHOE MO KacaTeIbHbIM HAMPSKEHUSM.

[lepememenus 6anku npu u3rude. Uto Ha3pIBaeTCs yIpyrou JMHUEH, MPOruOoOM U
yriaoM noBopota. CBsi3b yria moBopoTa ¢ Iporuoom

[Tpubnuxennoe nuddepeHatbHOe ypaBHEHUE YIIPYTrod JIMHUM OaJIKH.

Hatb ompepnenenue kocoro usruba (mpumep).BHyTpeHHHE ycHiusS B CEUEHUSX
Oanku.

HopManbHble HanpskeHHs B CEUEHUSIX OaIKu IPU KOCOM U3ruoe.

Hyneas nunus, onpeneneHue, ee Noj0KeHUe U CBOMCTBA ITPU KOCOM M3TrHOe.

MakcuMalibHble HaNpsDKEHUs MpU KOcoM u3rube. OnacHble TOUYKU MOMEPEYHOro
CEUYECHUS.

VYcnoBue NpovYHOCTH IPU KOCOM U3TUbe.

. Jlatp ompenenenue BHEUEHTpeHHOro pactsbkeHus-cxatus (BPC) (mokaszats Ha

npuMepe).

. Buyrpennue ycunus u ux onpenenenue npu BPC.

. HopmanbHble HanpsbkeHus B ceuenusx opyca npu BPC.

. Hynesas nmunus npu BPC, ee ypaBHEHHE U TIOJIOKEHUE.
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40.
41.
42.
43.
44.
45.

46.
47.

48.
49.

CaoiicTBa HyneBo# nuHuu rpu BPC.

MakcumanbHble Hanpsikenus npu BPC. OnacHele TOUKH CcedeHUS.

Ycnosue mpounoctu npu BPC.

[ToHsiTHE IPOAOIBHOTO U3TMOa U KPUTHUECKOUN CHUITBI

dopmyna Ditsiepa 1JIsl ONPeAEICHUS] KPUTHYECKON CUIIBI

Bnusinue crnocoOoB 3akperuieHHus KOHIIOB CTEpXHS Ha BEJIUMYHMHY KPUTHYECKOM
CHJIBL.

Kputnueckne HanpsikeHHs OO Mpeferna MPONOPLUHOHAIBHOCTH U 3a NPENEIIoM
MIPONOPLUHUOHATIBHOCTH.

['uOkocTh cTepkHs, MpeeabHas THOKOCTb.

VYcnoBue npuMeHuMocTy Gopmysl Ditepa.

VYcnoBue yCTOMYUBOCTU CKATOTO CTEPKHS, KOADPUIIUEHT .

3.8 TecToBbIe 3a1aHUA 11 OHEHKH OCTATOYHBIX 3HAHUI 00y4YarOIIUXCS
nocJjie u3y4eHus AUCHUITHHBI

TecToBbIC 3alaHuA TIPCAHA3HAYCHBI JISI IMPOBCACHUSA IIPOBCPKU OCTATOYHBIX

3HAHUM 00yYalOUIUXCs MOCe U3YyUYeHUs JUCHUIUIMHBL TecToBOe 3ajJjaHue COCTOUT W3
20 BOIIPOCOB MO BCEM TeMaM JUCHUIUIMHBL. KOMIUIEKT TECTOBBIX 3aJJaHUN COCTOMUT W3
30 3K3eMIUISIPOB 3aJaHU.

HpI/IMep TCCTOBOI'O 3aaHUA JIs1 OHCHKHN OCTaTOYHBIX 3HAHUM 06yanOH_[I/IXC$[

3anganue 1

Yto HN3Yy4acT HayKa «COHpOTI/IBJICHI/Ie MaTCpUaIOB).

O IMPOYHOCTD, )KCCTKOCTb U YCTOI\/'I‘II/IBOCTI) 3JICMCHTOB MHKXCHCPHBIX KOHCTPYKIUH.
O TexHosorNI0 00pabOTKU MaTEPHAIOB

O 3aKOHBI IBNXKXCHUA MaTepHaHBHOﬁ TOYKH

O COBOKYITHOCTH MAaTCPUAJIbHBIX TOYCK, CBA3AHHBIX MCKIY co0oii cumamu

3anmanue 2
Mepa MeEXaHHYECKOTO JEHCTBHS OJHOTO MAaTEpHAbHOTO Tella Ha Jpyroe
Ha3bIBacTCA
OckopocTbio
Oycxopennem
Ocnnoit
Onepemeniennem
3amanue 3
YcioBre npoOYHOCTH IIPU KPYUYECHUU
M
k
D ®max = < ®adm
GJ »
7T613
O w,= ~0,2d’°
16
Mk
DTmax = W _Tadm
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3aganue 4
Merton onpeniesieHus BHYTPEHHUX YCUIIUN
O meton Bepemaruna
Omeron ceuenuii
O rumoresa MIOCKUX CEUYEHHM
O Teopus BeposiTHOCTH

3aganue 5

JlaitTe onpeneneHue HanpsKEHUs
Oconportusienue opyca KpyTsIeMy MOMEHTY
Osun nedhopmanuu Opyca, mpu KOTOPOH MPOUCXOIUT U3MEHEHUE KPUBU3HBI €r0 TPOI0TBHOM
OoCH.
O uHTEeHCHBHOCTD paclpe/ieNieH s BHYTPEHHUX YCUJIMH 110 TMONEPEYHOMY CEUCHHIO
DOTHOHICHI/IC CHJIBI TOKA K COHpOTI/IBJ'IeHI/II-O

3amganue 6
Bun negopmaruu 6pyca, npu KOTOPOM B TONIEPEYHOM CEUCHUH BO3HUKAET TOJIBKO

MMpoao0JIbHAasA CHUJIa, HA3BIBACTCA
Oxpyuennem
Ousrudom
O oceBbIM pacTsHKECHHEM-CKATHEM
Ocasurom

3ananue 7
JHedbopmanuu, He UCUE3arOIINE TTOCIIEC CHATUS Harpy3KH, Ha3bIBAIOTCS H#H#

Oynpyrumu
O nomyckaeMbiMu

OocratounsimMu
OnpenenbubiMu

3anganue 8

Bpyc, paboraromiuii Ha pacTsiKeHUe, HA3bIBACTCS
Ooankoii
Osanom
Ocrepxuem
Omrapaupom

3amganue 9

VYcnoBue IMPOYHOCTHU IIPH PACTKCHHU-CIKATHU
O Tmax < Tadm

I:Icsmax < Gadm

O A > Aipen

O ®max < ®adm
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3ananue 10
CTaTH4YeCKH HEONPEISTMMbIMHI HA3bIBAIOTCS CHCTEMBI, ISl PEIICHHSI KOTOPBIX HEIOCTATOYHO
YPAaBHEHUH. ..
O craruku
OcosmectHOCTH nedopmariu
Owmerona cun
OnpounocTu

4. Meroanueckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeCHUBAHUS 3HAHUM,
YMEHUIi, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH,
XapaKTepU3yIUIHUX 3TANbl pOpMHUPOBAHUSA KOMIIETEHLU I

4.1 Ilpouenypbl OLeHMBAHUA 3HAHUI, YMEHUI, HABBIKOB
U (MJIM) ONBITA AeSATEJILHOCTH

Kontpons pe3ynbraToB 00ydeHUs OOydarolIuxcsi, JTaloB U  ypPOBHS
dbopMupoBaHUsa KOMIIETCHIMH 1o auciuiuimHe «CONpOTHUBICHUE MAaTEpUATIOBY
OCYIIECTBIISICTCS 4Ye€pe3 MPOBEJACHUE BXOJHOIO, TEKYIIEro, PYyOEKHBIX, BBIXOJHOTO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSITENILHON pabOThI

@opMBbI TEKYIIETO, MPOMEXKYTOUYHOIO M HUTOTOBOIO KOHTPOJS U KOHTPOJIBHBIC

3aIaHus JUISl TEKYIIEro KOHTPOJIsL pa3padaTbiBatoTcs Kadenapoit ucxos u3 crnenupuku
JTUCHUIUIMHBI, U YTBEPKAAIOTCS Ha 3aceIaHru Kadeaphl.

4.2.1 Kpurepuu olleHKH 3HAHWH, yMEHH I, HABBIKOB M (MJIM) ONBITA 1eSITEJIbHOCTH,
XapaKTepHU3YILHUX 3TANbI (POPMHUPOBAHUS KOMIIETEHIMHA B IIpoLecce OCBOCHMS
o0pa3oBaTeJIbHOM MPOTrPaMMBbI

Onucanue IIKalbl OICHWBAHUS JOCTIDKCHUS KOMIIETCHIIMH 10 JUCITUILTAHE
puUBEACHO B Tabuiie 6.

Tabnuma 6
YpoBeHb OtMmeTka no mITHOAUIPHOM CUCTEME Ornucanue
OCBOEHUS (mpomexxyTouHasi aTTecTalus)
KOMITCTEHITUHT
6bICOKUIL COTIAUYHO» | «3auTeHOo» | «3auTeHO | OOywaroniuiics OOHApPYKHWJI BCECTOPOHHEE,

(OTIMYHO) | CHCTEMAaTUYeCKOe M  TJIyOOKOe 3HaHHE

» y4eOHOro Marepuana, yMeeT CBOOOIHO
BBINIOJIHATh ~ 3a/laHus, IPEeIyCMOTPEHHbIE
IIPOrpaMMoH, YCBOMII OCHOBHYIO
JUTEpaTypy U 3HAKOM C JOMOJIHUTEIbHOU
JIUTEPATYpPOil, PEKOMEHTOBAHHOM
nporpammoii. Kak mpasuiio, oOyuarouiuiics
MPOSIBJIIET TBOPYECKHE CIIOCOOHOCTH B

IIOHMMAaHHH, HN3JI0KCHUU N HCIIOJIb30BAHUU
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YpoBeHb OtMmeTka no mITHOAUIPHOM CUCTEME Onucanue
OCBOEHUS (mpomexxyTouHasi aTTecTalus)
KOMIIETCHIIUU
MaTepuaa
bazoewlii «XOpoILO» | «3a4TeHO» | «3auTeHo | OOydvaromuiics oOHapyXWJI MOJHOE 3HAHUE
(xopo1o) | yaebHOTO Marepuasna, yCIEIHO BBITIOTHSET
» MPEeIyCMOTPEHHBIE B TpOTpamMMe 3a/aHus,
YCBOMII OCHOBHYIO JTUTEPATYpY,
PEKOMEHIOBaHHYIO B IPOTpamMMe
nOpP0206bLIl  |KYIOBIIETBOPH| «3auTeHO» | «3auTeHo | OOywarommiics 0OHAP YU 3HAHUS
TEIBHO» (YHooBIIETB | OCHOBHOIO y4eOHOro Mmatepuaia B o0beMme,
OpUTENbHO | HEOOXOAUMOM Ui JajibHEHIIed y4eObl U
» npeAcTosme  padoTel 1Mo  mpodeccuw,
CTIpaBIISIETCS c BBITIOJTHEHUEM
MPAKTUYECKUX 3aJ[aHHi, MPETYCMOTPEHHBIX
MNporpaMMoOM,  3HAaKOM C  OCHOBHOM
JIUTEPATYpPOil, PEKOMEHTOBAHHOM
MpPOrpaMMOl, JIOMYCTWJI TIOTPEIIHOCTH B
OTBETE Ha JK3aMEHE W TPU BBHINIOJHCHHUU
9K3aMEHAIMOHHBIX 3aJaHui, HO oO0iajgaer
HEOOXOJMMBIMH  3HAaHUSAMH Ui WX
yCTpaHEHUS noJ PYKOBOJICTBOM
MPero1aBaTes
- «HEYNI0B- «HE «He 3auTeHo| OOyuarouuiicss oOHapyXus m1poOesbl B
JIETBOPH- 3a4TeHO» |(HEYHOBJET-| 3HAHUSIX OCHOBHOTO Y4eOHOTO MaTepuana,
TEJIBHOY BOPUTEINIEHO)| IOTYCTHJ TPHHIMIIAAIBGHBIE OIIMOKA B

»

BBITIOJIHEHU MpeaAyCMOTPCHHBIX

IIPOrpaMMOM IIPAKTUYECKHUX 3aJaHUM, HE

MOXET IMpOAOIKUTH o6yquHe HIIN
IIPUCTYIIUTH K npodeccruoHalbHON
ACATCIBbHOCTH 110 OKOHYaHUU
00pazoBaTebHON OpraHu3aIu 0e3
JOITOJIHUTECIIbHBIX 3aHATHI
4.2.2 Kputepuu OLleHKH YCTHOIO OTBETA HA BXOJIHOM KOHTpOJIe

[Ipu oTBeTe Ha BOMPOC 0OYUAIOIIHUICS TEMOHCTPUPYET:

3HAHMSI: OCHOBHBIX 3aKOHOB BBICIICH MaTeMaTHKu U pusuku, cucremsl CH.

YMEHHH: BBIIIOJHATH [IPOBOJAUTH MaTE€MaTUYECKUE paACUEThl, TI'PAMOTHO

BBIIIOJIHATh YEPTEXKHU B cOOTBETCTBUM C AcicTByommmu ['OCT u CHUIL.

BJaJ€HUE€ HaBbIKaAMMHU:

HNHXCHCPHBIX 3a/1a4.

BBI60pa OIITUMAJIBHOTO pPCHICHHA IIPpU PCIICHUN

Kputepuu ouenku

OTJIMYHO

00yJaronIuics IEMOHCTPUPYET:
- 0a30ByI0 TOATOTOBKY IO JUCIHMIUIMHAM 00111€00pa30BaTEIHLHOTO
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npoduis

- HCUEpPIbIBAIOILE U MOCIEI0BATENBHO, YETKO U JIOTUYHO U3JIaraer
MaTepual, XOpollo OPUEHTUPYETCS. B MaTepualie, He 3aTPyIHAETCS C
OTBETOM IIPU BUJIOM3MEHEHUH 3a/1aHU;

- YMEHHUE YUTaTh YEPTEKH U CXEMbI, BHIIIOJIHATh MaTeMaTUYECKUE
pacueTsbl, BBIIIOJIHATh YEPTEKHU B COOTBETCTBUU C JIEHCTBYIOILIUMHU
I'OCT u CHull;

- YCHEIIHOE€ U CUCTEMHOE BJIaJICHUE METOJAAMHU

X0po1Io 0Oy4aroluics 1eMOHCTPUPYET:

- 3HaHUE MaTepuala, He JI0MYCKaeT CyIIeCTBEHHBIX HETOUHOCTEH;

- B LI€JIOM YCIIELTHOE, HO COJEp KalUe OT/IENIbHbIE IPOOEIIbI, yMEHUE
YUTATh PACUETHBIE CXEMBbI, BHIIIOJIHATh YEPTEXKU B COOTBETCTBUU C
neiictByrouieit HopmatuBHOM nokymenTanueit (I'OCT, CHull.);

- B LI€JIOM YCIIEHITHOE, HO COJEprKalllee OTIeNIbHbIE IPOOEbI UIIN
COIPOBOXKAIOIIEECS OTIEIbHBIMU OIIMOKAMU BJIaJIeHUE HAaBBIKAMH
BBINIOJIHEHUS] MH)KEHEPHBIX PAacueTOB.

YAOBJIETBOPHUTEIbHO 0OyyYaroluics 1eMOHCTPUPYET:

- 3HaHUA TOJIBKO OCHOBHOI'O MaTepHalla, HO He 3HaeT AeTalleH,
JOIYCKaeT HETOYHOCTH, JIOIYCKaeT HETOYHOCTU B (OPMYIUPOBKAX,
HapyLaeT JOTHYECKYIO M10CIIEA0BATENIbHOCTD B U3JI0KEHUH
IIPOrpaMMHOT0 MaTepuana;

- B II€JIOM YCIIEITHOE, HO HE CUCTEMHOE YMEHHUE COCTABIIATh PACUETHBIE
CXEMbI, BBITIOJIHATh YEPTEKU B COOTBETCTBHUH C JICHCTBYIOLIEH
HopMatuBHOI nokymentanueit (I'OCT, CHull.);

- B LI€JIOM YCIIELTHOE, HO HE CUCTEMHOE BJIa/ICHUE HaBbIKAMU
BBIIIOJIHEHUS] MH)KEHEPHBIX PAaCUETOB.

HEy/10BJIeTBOPHUTEJIbHO oOyyaromuics:

- HE 3HAaeT 3HAUMTEJIbHON YaCTU MPOTPaMMHOI0 MaTepuaa, mioxo
OPUEHTHUPYETCS B TEOPUU UHKEHEPHBIX PACUETOB, JAOMyCKAeT
CYIIIECTBEHHBIC OIITUOKY;

- HE yMEeT YUTaTh PACUETHbIE CXEMbl, BBITIOJIHATh TEXHUUECKHE
n300pakeHusi B COOTBETCTBUU ¢ TpeboBaHusAMU crangapToB ECK/I,
JIOTTYCKaeT CYIIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C OOJIBIIMMU
3aTPyJHEHUSIMU BBINOIHIET CAaMOCTOATEIbHYIO PaboTy, O0IBIIUHCTBO
3aJlaHuH, MPEJYyCMOTPEHHBIX MPOTPAMMON TUCIUIIUHBL, HE
BBITIOJIHEHO;

- oOyyaronuiicst He BJIaJieeT HaBbIKaMU BBITIOJHEHHSI HHKEHEPHBIX
pacyeToB, IOMYCKAET CYIIECTBEHHBIC OTUOKH, C OOJIBITUMU
3aTPyJHEHUSIMU BBINOIHIET CAMOCTOATEIbHYIO PabOTy, O0IBIIUHCTBO
MIPEelyCMOTPEHHBIX IPOrpaMMON AUCIMILIIMHBI HE BHIIIOJIHEHO

4.2.3. Kputepun OleHKH YCTHOTO OTBETA NMPH NPOMEKYTOYHOM aTTeCTALUN

[Ipu oTBeTE Ha BOMPOC 0OYUAIOIIHMICS TEMOHCTPUPYET:

3HAHMSA: TEOPUM M OCHOBHBIX MPaBWI ONPEACICHUS BHYTPEHHUX YCWIINM,
HalpsDKeHUM M MEepeMelIeHud B CEUeHHSX Opyca, MOCTPOSHHUS DIIOP CHIOBBIX
(dakTopoB

YMEHMSI: BBINOJHATH PACUYeT HA TMPOYHOCTb U IKECTKOCTh JJIEMEHTOB
KOHCTPYKILMI U AeTajie MamuH B cooTBeTcTBUM ¢ AericTByromumu ['OCT u CHUIL

BJIa/leHNe HABBIKAMHU: BBHIOOpA ONTUMAIBHBIX pa3MepoB M (HOpPM MOMEPEUHBIX
cedeHui Opyca nmpu KOTOPBIX 0OecIieueHa ero MPOYHOCTh U KECTKOCTh.
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Kpurtepuu ouenku

OTJIMYHO

00yJaronIuics IEMOHCTPUPYET:

- 3HaHUE TEOPHH U OCHOBHBIX IIPABUJI IOCTPOCHUSI PACUETHBIX CXEM,
SMIOP, HCYEPIIBIBAIOIIE U MTOCIEI0BATEIBHO, YETKO U JIOTUYHO
u3JjlaraeT MaTepuas, Xopollo OPUEHTUPYETCSl B MaTepuae, He
3aTpyJHSETCS C OTBETOM IPU BUAOU3MEHEHUH 3aJaHU;

- YMEHHUE YUTaTh YEPTEKH U CXEMbI, BBIIIOJIHATH PACUEThl HA IPOYHOCTb,
KECTKOCTh U YCTOMYNBOCTbD 3JIEMEHTOB KOHCTPYKIUHI U eTanel
MauiuH B cootBercTBuu ¢ aerctByrommumu 'OCT u CHull;

- YCHEIIHOE€ U CUCTEMHOE BJIaJIECHUE METOJaMH pacyeT Ha IMPOYHOCTb,
KECTKOCTb U YCTOMYHUBOCTD 3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKLUUN U
JeTaled MalllKH.

XOpomuIo

00yJaronIuics IEMOHCTPUPYET:

- 3HaHUE MaTepuala, He JIOIYCKaeT CylIIeCTBEHHBIX HETOUHOCTEH;

- B IIEJIOM YCIEIIHOE, HO COJIEpKallie OTAEIbHbIE IPOOEIIbl, YMEHHE
YUTATh PACUETHBIE CXEMbI, BHIIIOJIHATh IPOYHOCTHBIE PACUETHI B
COOTBETCTBUU C JIeHCcTBYIoLIEel HopMaTuBHOH okymenTtanuei (I'OCT,
CHull.);

- B IIEJIOM YCIIEIIHOE, HO COJIeprKalliee OTAEIbHbIE TPOOEIIbl UIIN
COIPOBOXKAIOIIEECS OT/ICIbHBIMU OIIMOKAaMU BJIa/IEHUE HAaBbIKAMU
BBITNIOJIHEHUS] IPOYHOCTHBIX PACUETOB.

Y/AOBJIETBOPUTEIHHO

00yJaroNIuics IEMOHCTPUPYET:

- 3HaHUS TOJIbKO OCHOBHOI'O Marepuala, HO He 3HaeT JeTalieH,
JOTYCKaeT HETOYHOCTH, JIOIYCKaeT HETOYHOCTU B (OPMYIUPOBKAX,
HapyIIaeT JOTUYECKYIO [TOCIEI0BATEIbHOCTD B U3JI0KEHUN
IIPOrpaMMHOT0 MaTepuaa;

- B IIEJIOM YCIEIIHOE, HO HE CHCTEMHOE YMEHHUE COCTaBJISTh paCUETHbIE
CXEMBbI, BBITIOJIHATH IPOYHOCTHBIE PAacueThl B COOTBETCTBUHU C
neiicrByrouieil HopmatuBHOM nokymenTanueit (I'OCT, CHull.);

- B II€JIOM YCHEIIHOE, HO HE CUCTEMHOE BJIaJICHUE HaBbIKaMU
BBITNIOJIHEHUS] IPOYHOCTHBIX PACUETOB.

HEYAOBJIETBOPUTECILHO

00yJaronuics:

- HE 3HAeT 3HAUUTEJIbHON YaCTU MPOTPaMMHOT0 MaTepHaa, mioxo
OPUEHTHUPYETCS B TEOPUM U OCHOBHBIX IIPAaBUJIaX MOCTPOESHUS 310D,
pacueTHBIX CXeM, ONPEIeNICHHUs YK CIa CHIIOBBIX YYaCTKOB, pa3MEPOB U
OTKJIOHEHUH, TOMYCKAET CYIIECTBEHHbIE OLINOKH;

- HE yMEeT YUTaTh PACUETHbIE CXEMbl, BBITIOJIHATh TEXHUUECKHE
n300pakeHusI B COOTBETCTBUU ¢ TpeboBaHusAMU ctangapToB ECK/I,
JIOTTYCKaeT CYIIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C OOJIBIIUMU
3aTPyJHEHUSIMU BBINOIHIET CAaMOCTOATEIbHYIO Pa0OTY, OOJIBIIMHCTBO
3aJlaHuH, MPEIYCMOTPEHHBIX MPOTPAMMON TUCIUIIUHBL, HE
BBITIOJIHEHO;

- oOyyaromuiicst He BJlaJileeT HaBbIKaMU BBITIOJHEHHS IPOYHOCTHBIX
pacyeToB, IOMYCKAET CYIIECTBEHHBIC OTUOKH, C OOJIBITUMU
3aTPyJHEHUSIMU BBINOIHIET CAaMOCTOATEIbHYIO PaboTy, O0IBIIUHCTBO
IIPElyCMOTPEHHBIX IPOrpaMMON AUCIMILIIMHBI HE BHIIIOJIHEHO

4.2.4. Kputepum OueHKH I0KJIaa

[Tpu mOATOTOBKHU YCTHOTO JOKIaga 00yJaromUics JEMOHCTPUPYET:
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3HAHUA: OCHOBHBIX MOHATUHN NIPOOIEMBI TOKIaAa;

YMEHHUA: CUCTeMaTU3UpOBaTb U CTPYKTYpPUPOBATb MaTepual; [AesaTb
00600111eHHS U COMOCTABJEHUA Pa3/JIMYHbIX TOUYEK 3pEHUS [0 pacCMaTPpUBAeMOMY
BOIIPOCY, JieJlaTh U apryMEeHTHUPOBATb OCHOBHbIE BbIBO/IbI

BJaJlecHHe HABBIKAMH: aHajlu3a pPA3JIMYHbIX HCTOYHUKOB HHGMOpPMAIUU 10
JaHHOM npoOieMaTukKe, CUCTEMATU3allui U CTPYKTYpPUPOBaHUS MaTepuaia 10KiIaaa

KpuTepun oieHKH YCTHOIO IOKJIaa

OTJIMYHO

00yJaronIuics IEMOHCTPUPYET:

- 3HaHWE MaTepuaia (MaTepral CHCTEMAaTU3UPOBaH M CTPYKTYPHPOBAH;
cenaHbl 0000IEHNS U COMTOCTABIICHUS PA3IMYHBIX TOUYEK 3pPEHUS 110
paccMaTpuBaeMOMY BOIIPOCY, CIeNIaHbl M apTYMEHTHPOBAHBI OCHOBHBIE
BBIBO/IBI, OTYETIIMBO BHIHA CAMOCTOSITEILHOCTD CY)KJICHUI, OCHOBHBIC
MOHATHS MPOOIEMBI U3JI0KEHBI TIOJIHO U TITyO0KO)

- TPaMOTHOCTD M KYJIbTYpa U3JI0KCHHUS;

- JTaeT TPaBUJIbHBIE OTBETHI HAa BOTIPOCHI ayJUTOPHH NIPU TPE3CHTAINN
JOKJIa/1a

XOpo1Io

00yJaroNIuics IEMOHCTPUPYET:

- 3HaHWE MaTepuaia (MaTepral CHCTEMAaTU3UPOBAH U CTPYKTYPUPOBAH;
cenaHbl 0000IEHNS U COMIOCTABIICHUS PA3IMYHBIX TOYEK 3PEHUS 110
paccMaTpruBaeMOMY BOIIPOCY, CIeNIaHbl M apTYMEHTHPOBAaHBI OCHOBHBIE
BBIBO/IbI)

- TaeT HETOYHBIE OTBETHI HA BONIPOCHI ayJJUTOPHUH TP TPE3EHTALUN
JOKJIaa

Y/IOBJIETBOPUTEIHHO

00yJaroNIuiiCcss IEMOHCTPUPYET:

- HETIOJTHOE 3HaHWe MaTepuana (B MaTepHale MpeicTaBiieHa OJHa TOUKa
3pEHUs, OTCYTCTBYET CAMOCTOSTEILHOCTD CYXKICHHI )

- HC OTBEYACT Ha BOMPOCHI AYAUTOPHH IIPH MPE3CHTAIIUH JOKIIa/1a

HEYAOBJIETBOPUTECILHO

00yJaronuics:
- HE BBITOJIHUJ JIOKJIAJT

4.2.5. Kputepuu oleHKH BbINOJHECHUA TUIIOBOI0 pacyera

HpI/I BBITIOJTHCHHU U

THUIIOBOT'O pacydcTa 06yqa}0mnﬁc51 ACMOHCTPUPYCT:

3HAHMSI: TEOPUU M OCHOBHBIX MPABWI MOCTPOEHUS SIIOP, PACUETHBIX CXEM, IPaBUII
odopmieHus rpaduueckux n3o00paxkeHuit B cootBeTcTBUU co ctanaapramu ECK/I.
YMEHHUSI: YWTaTh pACUYETHBIE CXEMbl, BBINOJHATh TEXHUUYECKUE HW300paKeHUs B
COOTBETCTBUHM ¢ TpeOoBaHUsAMU cTaHnapToB ECK/I, BHINOMHATH MPOYHOCTHBIE PacUeThl
B cootBeTcTBUM ¢ TpeboBanusiMu ['OCT u CHull.

BJIAaJl€eHUE€ HAaBbIKAMM:

OIILITOM BBIIIOJIHCHUA IIPOYHOCTHBIX PACUCTOB 3JJICMCHTOB

KOHCTPYKLIMM U JeTalIel MaIlKH.

Kpure

HH OICHKH BBINIOJHCHUA THIIOBOI'0O pacucra

OTJIMYHO

00yJaronIuics IEMOHCTPUPYET:

- TPaBUJIBLHO BBIMOJHEHHYIO M akKypaTHO odopmiieHHY0 1o ['OCTy
rpagu4ecKyro paboTy Mo CBOEMY BapHaHTY;

- TOJHBIA 00BEM 3HAHUI TEOPETUYECKOT0 MaTepuaa 1o
COOTBETCTBYIOIIUM pa3/iesiaM TUCIHUILTHHBI « COTPOTHUBIICHNE
MaTepUAIIOBY;

- TpaBWJIGHBIC OTBETHI HA JIOTIOJIHUTEIILHBIE BOIIPOCHI NIPEIOIaBaTEIs.

XOpOo1Io

00yJaroNuics IEMOHCTPUPYET:
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- TPaBUJIBLHO BBIMOJHEHHYIO M akKypaTHO odopmiieHHY0 1o ['OCTy
pacdyeTHO-rpaduIeCcKyro paboTy MO0 CBOEMY BapUaHTY;

- 3HAHMA TEOPETUYECKOTO MaTepHaia Mo COOTBETCTBYIOIIUM pa3JieliaM
TUCIHATUTAHBI « COTIPOTUBIICHUE MaTEPUAJIOBY;

- B IICJIOM TPaBUJIBHBIC, HO ¢ HEOOIBIIUMH OITUOKAMH OTBETHI HA
JIOTIOJTHATEIHHBIC BOTIPOCHI ITPETIOaBaTEelIs.

Y/AOBJIETBOPUTEIHHO

00yJaroIIuics IEMOHCTPUPYET:

- TMPaBUJIBHO BHINIOJHEHHYIO U HE COBCEM aKKypaTHO O(OPMIIEHHYIO 110
I'OCTy pacuetno-rpaduueckyro paboTy 10 CBOEMY BapHUaHTY;

- HEeoO0XOAMMbIH MUHUMYM 3HAHUM TEOPETUUECKOI0 MaTepuasa 1o
COOTBETCTBYIOIIMM pa3zziesiaM AUCUUILINHBI «CONpOTUBIIEHUE
MaTepHUaIOBy;

- OTBETHI HA JJOTIOJIHUTEIbHBIE BOIPOCHI IPENOAABATENS C ONIMOKaMU.

HEYAOBJIETBOPUTECILHO

0o0ydJaronuics:

- HENPaBUJIIBLHO BHIIOJHWI U 0(POPMUII pacyeTHO-TpapuuecKyro padoTy,
HJIN BBIIIOJIHUIT €€ HE 110 CBOCMY BAPHAHTY,

- JEMOHCTPHUPYET OTCYTCTBHE HEOOXOAMMOTO MUHUMYMAa 3HAHUM
TEOPETHUYECKOTO MaTepHralia 10 COOTBETCTBYIOIINM pa3/ieiaM
JUCITUITIIMHBI «COHpOTI/IBJ'ICHI/Ie MaTepuaaioB»,

- 3aTpyaHACTCA AaTb OTBCTHI HA JOIIOJHUTCIBHBIC BOIIPOCHI
TIPETIO1aBaTElIs.

4.2.6. Kpurepuu olleHKHU pelIeHUs1 CUTYAIIMOHHOI 3a1a4H

NPHU NPOMEKYTOYHOH aTTeCTAlNH

[Ipu pemieHun CUTYalIMOHHOM 3a/1a4i O0y4YarOIIUICS 1eMOHCTPUPYET:

3HAHUSA: TEOPETUYECKUE TOJIOKEHUS MIPEAIIOIaraeMoro pelieHusi CUTYyalMOHHOU
3a71a4¥, B3aUMOCBS3b MCXOJHBIX JAHHBIX C ITOJIYyYAaeMBIM PE3YyJbTATOM, METOLOJIOTHUIO
IIPUHATUS PELICHUN B KOHKPETHOU CUTYaLlUH;

yMeHusi: oTOMpaTh MHGOPMALIMIO, COPTUPOBATH €€ JJI PEIICHUs] CUTYal[MOHHOU
3a/layd, BBISBIATH KIIOYEBBIE NPOOJIEMBbI, BbIOMpPATh ONTHUMAIbHOE pEIICHHE U3
BO3MOYXHOU COBOKYITHOCTH PELICHUM;

BJIaJlcHUE HABbIKAMM: I[PUMEHEHUs TEOPETUYECKUX 3HAHUM Ui pELICHUs
KOHKPETHOM CUTYaLlMOHHOM 3aJ]a4i Ha MPAKTUKE.

Kputepuu ouenku 3p(peKTUBHOCTH pelICcHUS CUTYallMOHHOM 3a1a4H

OT1an4Ho

00yJaronIuics IEMOHCTPUPYET:

— IPaBWJIBHBIA OTBET HA BOIIPOC 33/1a4H;

— OAPOOHO, TTOCIIEI0BATEIBLHO, TPAMOTHO OOBSICHEH X0/ €€ PeIIeHNS;

— pemIeHHe TOJKPEIJICHO CXEMaTHYeCKUMHU  HM300paXeHHSIMH |
JEMOHCTPAITUSIMHU;

—  TpaBWIBHOE U CBOOOJHOE  BiaACHHE  MPOEeCCHOHATHHOU
TEPMHUHOJIOTUEN;
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— NPABHIBHBIE, METKHE H KDATRHE D_TBE-'T]:I Ha JONCIHETEIbHBIG HE}HFIDE}I:I,

Xopowo OOVHAOUIHTCA NEMOHCTPHPYET:
= NPABHALHEI OTRET HA BONPOC 2A0a4H,
- X0 pPemeHHA nu,u,puﬁe:-l. HO HEJODCTATOYHD AOrHYeH, C©
EAHHHYHBIMH OWHOKAMH B JIETANAY, HEKOTOPLIMH 3aTPyIHEHHAMH
B TEOPETHYRCKOM DO0CHOBAHMHM;

CREMETHYCCEHY I13DG}}EE‘B§&HE!H?€ N JAEMOHCTPAUHAX  MPHCYTCTBYHOT
HEZHAYMTENEHBIE CIIHOKN H HETOMHOCTH

OTBETE HA JOMNOJHHTENBHBIE BONPOCH BEPHBIE, HO HELOCTATOMHO
YETEHE W KPEaTRHS

YaoBAETEOPHTEALHO o0y UAHOIAICA JEMOHCTPHPYET,
— OTBET HA BOMPOC 33044K JaH MPaBHiBHD,
— o0BACHEHHE Xoaa peleHiA HENOCTATOUHO NONHOE,
HEMOCIeIOBATENRHOE, ©  OWHOKAMM,  <HalkiM  TEOPETHHMECKHM
OOOCHOBAHMEM,

— CREMATHYECKHNE I}I_'!mflrhﬂ'}h'EHH!I H NeMOHCTPALLHH G0 OTCYTCTEVEIT
BOBCE, b CONeEpiaT NMPHHUEHTIHANEHBIC i'_‘ll'_lilfﬁ-rrH.

— OTECTHI HA AOMNDIHHTEIRHBEE BONPOCE HEOOCTATOYHO “ETHKHE
COEPHEAT DUINOKH B OeTAnaX,

HE}fﬂﬂ&1eTM]}HTtﬂhIID 'Dﬁ}"qmﬂl-[lllﬁﬂﬂ
| — OTEET Ha BONpOC CHTVALMOHHOM 331441 18H HENPABHABHO,

4.2.6. Kpurepun oleHKH 0TBETOR Ha TECTOBLIE 3ATAHH, ONPEICISIOMNY YPOBCHE
OCTATOYHBIX IHAHWI o0yUAI0HXCH

3a Kamablii NPABHIEHLIA OTBET HA 3A7AHHE B TeCTe O0VUYAIDIIEMYCA HAUHCIACTCA
2 fanna, WTOT0 MAKCHMANBHOE 3HAYeHMe Oannos 3a 3ajaHue - 40, 3a kaawii
HEMOTHEIH OTBET, WACTHYHO pﬂEthlEﬂlﬁU.lHﬁ C}'Tb FATAHHOTO BOMpOCa, ﬂﬁ}-"—!ﬂlﬂlﬂ&h‘l}"ﬂﬂ
Hauncngerca 1 dann, 3a HenpasuabHBIH OTBET HAa 3aJaHHBIA BONIpOC Hauuchaserca (
Danos.

OcraToulbie  3HAHHA O0YHAIOIIErOCA OLUSHHBAKOTCA HA  GOTAMYHOM, ECIH
OOYYAIOWIHACA JEMOHCTPHPYET 3HaHWA Mo Aucuumimue ot 86 % go 100 % or
YCTAHOBAGHHOrD vpoeua (35-40 dannos).

Octatounsie  3HaHnA  00YUAIOIIErocs OUEHHBAKOTCA HA  «XOPOLIO», ECIH
OOYAIOIIMACA AeMOHCTPHPYET 3HaHna or 75 % 10 85 % o7 yCTaHOBNEHHOTO YPOBHA
(30-34 Sannoe).

OcTarounpie 3HaHuA 00YUaKLIErocs ONEHHBAKOTCS HA (VIOBIETBOPHTETRHON,
ecnH 00yYamKACS AeMOHCTPHpPYeT snanua ot 60 % a0 75 % oOT YCTAHOBIEHHOTO
ypoeHa (24-29 Gannon).

Ecan obvyaiimuiics ASMOHCTPHPYET 3HaHHA Ha vypoeHe Huwe 60 % or
YCTAHOBJACHHOIC  YVPOBHA, YPOBEHB  OCTATOYHMIX  3HAHWA  OLEHHBAeTCA  Ha
HEYIOBNETROPHTENLHO (MenbLIe 24 Dannos).

Pazpadomunr: donenm, Bacuivuuros B.B. ’Ai-ﬂ;%{'
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