MHUHHUCTEPCTBO HAYKM W BBICIIET'O OBPA30OBAHIA
POCCHUICKON ®EJIEPALIMA
QenepansHOe rOCYIApCTBEHHOE OI0MKeTHOE 00pazoBaTeNEHOe YIperJeHre
BEICIIEro 00paz0BaHUs
«MarsmuToropckuii rocyrapcTBeHHBIH TexHHUecKHH yruBepentet un. .1, Hocosan

YTBEPXKJIATO:

Jlupektop HHCTHTYTA/
NMMuM

; AC.CasuHOB

«2» oKkTAOpA 2018 T.

PABOYAA ITPOTPAMMA JUCHUITJIUHBI (MOJYJIS)

COTIPOTHUBJIEHHWE MATEPHAJIOB

Hanpasnenue 08.03.01 CtpourenscTBo

Ipoduas IIpoMEIIIIEHHOE U IPAKAAHCKOE CTPOKTENBCTBO
YpoBeHs BeICIIEro 00pa3oBaHusa — GakagaBpuaT

IIporpaMma moAroToBku — akageMu9ecKuii GaKaiagpuar

Dopma 0OydeHus

Ounas
Wucruryr WHCTUTYT CTPOUTENECTRA, APXUTEKTYPEl H HCKYCCTBA
Kadenpa Mexanuku
Kype 2
Cemectp 34
MaruauToropck

2018 r.



Pabouast mporpamma coctasiena ua ocaope ®I'OC BO 10 HampaBieHHIO MOITOTOBKH
08.03.01 CtpourenscTBO, yTREpX)AEHHOTO TpHKazoM MOuH P® or 12.03.2015 Ne 201.

PaGouast nporpamMma paceMoTpena B 0700peHa Ha sacenanuu kapenpsl Mexamuky
«26» centabps 2019 r., nporoxkon Ne 2.

3as. kaempoit -~ / Capmiios A.C./
(nodnuce) ~(H.O. Pamunuz)

Pabouast mporpaMma omoOpeHa METONMYECKOH KOMHECCHEH Wucrutyra MeannyerH
MaIIMHOCTPOSHHS U MaTepuanoodpaboTky «2» okTsops 2018r., HpO’IOKOJ‘I Ne 2,

HpeﬂCGHaTGJ'IB / Castinos 4.C./
(nodnuce) (H.O. Pamuns)

CormacoBano: 7
3ap. xadenpoit CTPOUTETHHOIO IPOU3ROACTRA 4

/ M.B.ITepmsikos/
/ (noonuce) (H.0. @arinus)
Paboyas nporpamma cocrabnena: ACCHCTEHTOM Ka(). MEXAHHKH
)
/ 1 ! AA.Crymax/
(noghuce) (H.0. Pamunus)

Penemsent: Jupexrop 3A0 HayuHo-NpoH3BOICTBEHHOTO 06HeTHHCHISL
«LIeHTp XUMIYECKUX TEXHOIOTHID)

/ H.IT.[I3106a/
(nOPnuce) (H1.0. Camurus)



Jluer perucrpanuy U3MeHeHHHA U JOTIO0THEeH Mk

Hara.
Ne Pasmen Kpatkoe conep:xanue Ne mpoToxoina IToamuce 3aB. q
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4. 8 AKTyanmu3anys IepedHs OCHOBHOM 05.09.2020

U JOTIOJHUTENLHOM JIMTepaTypEl

Hpotoros )2




1 Ilean ocBoOEeHNSI AUCHHUILJINHDI

Llenbto ocBoOeHMS qUCHUIUIMHBL «COMPOTUBIIEHUE MAaTEPUAIIOB» SBJISIETCS OATOTOBKA OyayIlero
OakanaBpa K IPOBEICHUIO CAMOCTOSTEIbHBIX PACUETOB KOHCTPYKIIUI U 2JIEMEHTOB KOHCTPYK-
105058
3anaun TUCHUIUIMHBI — AaTh 00yYaromeMycs:
*  HeoOXOAMMBbIE ITPEICTABICHHS O pab0oTe KOHCTPYKIIMI, paCUeTHBIX CXeMax, 3ajadax pac-
YyeTa CTep)KHEH U CTep>KHEBBIX CHCTEM Ha MIPOYHOCTD, )KECTKOCTh M YCTOHUNBOCTD;
* 3HAHUA O MEXaHUYECKUX IIpoleccax, HEOOXOAUMBIE IS U3yUEeHHUs CIEeLUalbHbBIX AUCLU-
IUIMH.
[Tpuobperennbie 3HaHKUS CIOCOOCTBYIOT (POPMUPOBAHHUIO HHKEHEPHOTO MBIIIICHUSI.

2 MecTto JMCUMIUIMHBI B  CTPYKTYpe  00pa3oBaTejibHOWi  NMPoOrpamMmbl
NOATOTOBKH O0akajaBpa

HMucnunnuaa «ConpoTHUBIICHHE MAaTepUaioB» BXOJIWUT B BapHaTHUBHYIO 4acTh Oioka 1 06-
pa30BaTeNbHON IPOrPaMMBIL.
Jlis u3ydeHus: TUCIUILIMHBI HEOOXOAUMBI 3HaHUS (YMEHUS, BiaieHus), chOpMUPOBAHHEIE B pe-
3yJbTaTe U3YUECHUS

b1.5.09 MaremaTtuku;

b1.5.10 ®u3uku;

b1.b.13 Uadopmaruku

b.b.14 Teopernueckoit MEXaHUKHU:

Paznensr: Cratuka; Kunemaruka; Jlmnamuka.

3Hanus (YMEHHMs, BJIQJCHUA), MOJTYYECHHBIC MPH M3YYCHUM JAHHOW TUCLHUIUIMHBI OyIyT
HEOOXOAUMBI ISl U3Y4YEHUsl TaKUX TUCLMIUIMH, KakK:

b1.5.16 OcHOBBI apXUTEKTYpBI U CTPOUTEIBHBIX KOHCTPYKLIUI;

b1.B.08 XKene3o00eToHHbIC 1 KAMEHHBIE KOHCTPYKITUH;

b1.B./IB.07.01 Meramnueckue KOHCTPYKIIMHU BKJIIOYasi CBapKy.

3 Kommnerennuu oOy4yawmerocsi, ¢opmMupyemMble B pe3yJibTaTe OCBOCHHS
AUCHMILIMHBI (MOAYJIs1) M IJIAHUPYeMble pe3y/IbTaThl 00y4eHust

B pesynbrare ocBoeHUsT MUCHUILTUHBI (MOy s1) «COMPOTUBIEHUE MAaTEpUAIOB» 00yJaro-
IIMHCS T0JKEH 001aJaTh CIEIYIOUMMHA KOMIETEHIUSAMMU:

CtpyKTypHBIi
JJIEMEHT [Tnanupyemsle pe3yapTaTbl 00y4eHUs
KOMIETEHIIUH

OIIK-2 — ciocoOHOCTh BBISIBUTH €CTECTBEHHOHAYYHYIO CYITHOCTh IIPOOJIEM, BO3HUKAIOIIUX B
xo/Jie Mpo(heCCHOHAIBHON AEATEIbHOCTH, IPUBJICYD /I UX PELUICHUS COOTBETCTBYIOLINM (pr3n-
KO-MaTE€MaTUYECKUM arnmnapar.

3HAThb . OCHOBHBIC TOJIOKECHHUSI, TUIIOTE3bI CONMPOTHUBIICHUS MAaTEPHAIIOB, aHa-
JUTUYECKHE M IKCIICPUMEHTAIBHBIC METOIBI ONpPEICICHHS TepeMeIICHUI
IpU U3ruoe; OLEHKH MPOYHOCTH MPHU MPOCTHIX U CI0XHOM CONPOTHBIICHUH,
MIPOJIOTLHOM M3THOE.

YMETh . CTPOUTH SMIOPHI BHYTPEHHUX YCUJIMH B Oalikax U pamax MpH pa3iind-
HBIX BHJAX Ae(opmMariuii.

BJIaJICTh N HaBbIKAMHU B TIOCTPOEHUU JMIOP BHYTPEHHUX YCHUJIMK NPHU Pa3IMYHbIX
BHJIaxX AehOpMaIni;
. HaBBIKAMH B TIOCTPOCHUH, IIEPEMEILICHUI B CTATHYECKH ONPENECITUMBIX

Oasikax M pamax Mmpu u3ruoe.

I1K-1 - 3HaHMeM HOpPMAaTUBHOM 0a3bl B 00JIACTH MHKEHEPHBIX W3bICKAHUN, MPUHIIMIIOB IPO-




CTpyKTypHBII
AJIIEMEHT [Tnaaupyemblie pe3yabTaThl O0y4eHUS

KOMIICTCHII N

EKTUPOBAHMS 37aHUN, COOPYKEHUH, HMHKEHEPHBIX CHCTEM U 00O0PYIOBaHMs, IMJIAHUPOBKH U
3aCTPOMKH HACEJIEHHBIX MECT

3HATh ® MCTOABI pacd€Ta CTATUYCCKU OINPCACIMMBIX N CTaATUYCCKHU HCOIIPEAC-
JIUMBIX CTCPIKHCBBIX CUCTEM HA CHJIOBBIC BOSI[CI\/'ICTBI/IH.
YMCTb b OIIPCACIIATH JIMHENHbBIE MEPCMCIICHUA U YTIJIbl TOBOPOTA MOMICPCUYHBIX

CeueHMi B OaJIkax M pamax Ipu U3rude, HOpMalbHbIe HANPSHKEHUS B CITyda-
AX CJIOYKHOTI'O COIIPOTHUBIICHHSI ¥ IIPU IPOJIOJILHOM U3rude

BIIaZCTh . HaBBIKAMU B OLIEHKE MPOYHOCTU CTEPXKHEW B Cllyyae MPOCTHIX aedop-
Manui
. BBIUMCJICHHUE NTEPEMEIEHUI B CTATUYECKHU ONPEACITUMBIX CUCTEMAX;
. HAaBbIKAMHU B IIOCTPOCHUU JIIIOP BHYTPEHHUX YCUIIUN B CTaTUYECKU

HEONPENEIUMBIX paMax.




4 CTpyKTypa U coiepKaHHue TN CHUILTUHBI (MOTYJIfA)

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABISIET _6_ 3a4eTHBIX eauHuI] _216_ akaj. 4acoB, B TOM YHCIIC:
—KOHTaKTHas pabdora — 125 akaz. 4acos:

— aynutopHas — 120 akan. 4yacos;

- BHEAYJIUTOPHAS — 5 aKaJ. 4acoB
—caMmocTosiTebHas padora — 55,3 akaj. 4acos;
—IIOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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1. Beenenue. [Ipeamer u 3agaun 3 ’ ’ OIIK-2
Kypca. 2 3
}ép BuytpenHue cuioBbie (paKTOPbI Bomonzenue PIP 1, sanasa 1 él'}FIg() 2
MéTon};elzleHHﬁ PR 1 3 2 2121 5 «[Toctpoenue smrop BCD B cra- (3yB)
3 Tlocrboe e’ B— PP TUYECKH OINPEACIUMBIX CTEPK- AyauTopHas KOH- Y
. TPOEHUE MIOP MPH PACTIKE-
P P 1A P HEBBIX CUCTEMaxX» U MOATOTOBKAa |TpojbHas padota Ne 1. OIIK-2
HUH (CKATUM), IPU KPYUYEHUH, TIPU 3 2 2 2 i AyUTOPHOMH KOHTPONBHOMH Pa (3yB)
TUIOCKOM MOTIEPEYHOM H3THle. 60Tye Ne 1 Y
4. TuddepeHimanbHbie 3aBUCUMO- 3 5 ) ) h OIIK-2
CTH NP W3ru0e U CIEACTBHSI U3 HUX. (3y)
Brimonnenue PI'P 2 «['eomer-
5. 'eomeTpuueckne XxapakTepuCcTH- 3 ) 21 3 pUYECKHE XapaKTEPUCTUKH I10- Teopernueckuii OIIK-2
KU TTONEPEYHBIX CEUCHUH CTEPKHEH. MEPEYHBIX CEYEHUU CTEPIKHEI»  |0mpocC (3yB)
6. OceBoe pacTspKeHUe (CKaTHe). 3 ’ ) 1 [Torck JOTOJIHUTENBHON UH- TeopeTnueckuit OIIK-2
Hanpsoxenue, nedopmanuu. ¢dbopmanuu 1o 3aJaHHON TeMe OIpoc (3yB)
7. VcnibITaHne MaTepuaaoB Ha pac- 3 ’ 2 1 CamocTosiTenbHOE n3yuenue| Teoperndeckuit OITK-2 (3)
TSDKEHUE, CkaTue. MexaHnueckue yueOHOI M HaydHO JUTepaTypbl |ompoc, cobeceoBa-
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XapaKTEPUCTUKHA MAaTEPUATIOB. HUE.
8. YcaoBus IpOYHOCTH MPU PaCTSi- 3 ’ 2N 1 Pabota c anekTpoHHBIME OHMO- Teopernueckuii OIIK-2
JKEHUU (CKATHH). JMOTEKAMHU oIpoc (3yB)
9. KpVvieHne CremkHei KDVITOro Beimonnenue PI'P 1, 3anaqa 2
- APYI P pyT 3 «[Toctpoenue amop BCD B cra- | Teopernueckuit OIIK-2
nornepeyHoro ceuenusi. Hanpsokenus | 3 2 2
THUYECKHU ONPEJCTUMBIX CTEPK-  |OMPOC (3yB)
u pedopmanmm.
HEBBIX CUCTEMAX»
CamocTosiTenbHOE M3y4YCHHE N
10. Hampsoxennoe u neopmupo- . TeopeTnueckuit
3 2 2 1 y4eOHOH 1 HAyYHO JIUTepaTypPhl [IK-1 (3yB)
BaHHOE COCTOSIHHUS. orpoc
11. Teopun NPOYHOCTU U KPUTEPUHU 3 > 29U 1 ITouck qOMOTHUTENHLHON UH- TeopeTtnueckuit TK-1 (3y)
IJJACTUYHOCTH. dbopMaiuu 1o 3aJJaHHON TeMe onpoc Y
12. TInockuii monepeyHslil U3ruod. OIK-2
Onpenenenre HOpMAIbHBIX HAMPSI- 3 2 2 3,1 (3yB)
JKCHUH TIPY YUCTOM H3TH0e. e
13. [1nockuii monepevHbpIid n3ruo. PI'P 3 «IIpsamoii monepevyHsblit
OrnpeneneHre HOpMaJIbHBIX HAMPs- n3ru6. PacueTsl Ha MPOYHOCTE» | AyIUTOpHAs KOH- OITK-2
KEHUH TIpu uncTtoM usrude. Onpene- | 3 4 4/41 2 Y MOJrOTOBKA K ayAUTOPHOU TpoJibHast pabota Ne 2. (3yB)
JICHUE KAacaTeJIbHbIX HAIPsKCHUN KOHTPOJILHOM padoTe Ne 2 y
MIPHU TIOTIEPEYHOM M3THOE.
14. PacyeThl Ha TPOYHOCTH NIPH U3- 3 ) > > OIIK-2
ruoe. (yB)
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15. Onpenenenvie rpy30n01bEMHO- .
pel Py A Ilouck IOIIOIHUTEILHON HH- OIIK-2
CTH NP NPSMOM MONEPEYHOM U3TU- | 3 2 2 2 .
6 dhopmaruu 1o 3aJaHHON TeMe (yB)

16. TTogbop ceueHuit mpu TpsIMOM 3 ’ ’ 1 BrinosiHeHME IPAKTUYECKUX TeopeTnueckuit OIIK-2
MTONIEPEYHOM H3THOE. pabor onpoc, codeceoBaHne (3yB)

Brinosninenue npaktuieckux pa- | Teopernueckui OIIK-2

17. Pemrenune 3amay Ha u3rud 3 2 2 2 p p P

oor onpoc, codeceoBaHne (3yB)
OIIK-2

HToro 3a cemecTp 3 36 36/141 34,1 3auer K-1

1. Onpenenenue nepemMeieHui B
CTaTUYECKHU ONPENEIUMBIX cucTeMax. | 4 2 4/41 3 PI'P4. «Onpenenenune nepeme- [TK-1 (3yB)

AHanuTHYeCKui crocoo. [ICHH B 0aJIKax U paMax» U AyauTopHas KOH-

2. Meroa Makcsemna-Mopa - yHu- MOATOTOBKA K ayIUTOPHOM KOH- |TpojbHas padora Ne 3.
BEpCAJIbHBIN METOA onpeseneHus ne- | 4 2 421 2,1 TposbHOI padote Ne 3 [IK-1 (3yB)
peMeIeHn

3. Merton cun. Pacuer CHB. 4 |2 421 3 PI'P5. «Pacuer craruuecku T .

€OpETUYECKUM
HEONPE/IEMMbIX CHCTEM METO- | ' ITIK-1 (3y)
4. Metox cuun. Pacuer CHP, 4 12 421 4 JIOM CHIL» P
5. IloHATHE O CIIOXKHOM COYMHEHHUH. Teopernuecknii OIIK-2
N 4 2 2 3,1 PI'P6. «CnoxHoe conpoTusiie- p
Kocoii n3ru6. . OTpoc (3yB)
nue. [IpononpHbiii n3rud. Juna- v
6. BHeneHTpeHHOE pacTsHKeHNe Teopernueckuit OIIK-2
4 2 4121 2 MHYECKHE 3aa4r»
(cxaTue). orpoc, codece0BaHNe (3yB)
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o BrmmmosHenne npakTHYeCKuX TeopeTnueckuit OIIK-2
7. IIpogonbHBIi U3TKo. 4 2 4/21 2 p p
pabor OTpoc (3yB)
8. JluHaMHUYeCcKHE 3a1a9H. CaMocCTOITEIbHOE HW3y4YEHHUE "
N N TeopeTnueckuit
4 2 4 2 yueOHOHN 1 HayYHOH JTUTepaTyphbl onpoc [IK- 1(3y)
OIIK-2
Hroro 3a cemectp 4 16 32/141 21,2 JK3aMeH MK-1
3auer OIIK-2
HToro mo 1ucuuIInHe 34| 52 68/281 55,3
auen ’ ’ IK3aMeH IK-1




S O6pa3oBaTesibHbIe H HHPOPMALMOHHbIE TEXHOJIOTHH

Jlist peanu3anuu IpeaycCMOTPEHHBIX BHAOB YUeOHON pabOThI B Ka4ecTBE 00Opa30oBaTeb-
HBIX TEXHOJOTUU B MpENnoAaBaHUU AUCHUILUIUHBI «COMPOTUBICHUE MAaTEPUATIOB» UCIOJIb3YIOTCS
TpaJWLMOHHBIE 00pa3oBaTeabHble TeXHONOTUH. OHU OPUEHTUPYIOTCS Ha OpraHu3alnio odpazo-
BaTEJIBHOIO IpOLecca, MPEANOIAraoulyl0 NpsMYyK0 TPAaHCISILMIO 3HAHUM OT MpenojaBareis K
oOyudaromemycst (MIPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILIIOCTPATUBHBIX METO/0OB
oOyueHust). YueOHas IesTeIbHOCTh 00YyJaloUIerocss HOCUT B TaKUX YCIOBHUSX, KaK MPaBUIIO, pe-
MPOAYKTHUBHBIN XapakTep.

®opMbl yUeOHBIX 3aHATHH C UCTIONB30BAaHUEM TPAJUIIMOHHBIX TEXHOJIOTHIA:

NudopmanronHas JeKus — MOCIeI0BaTeNbHOE H3JI0KEHHE MaTepHualia B JUCLHUILIH-
HApHOW JIOTHMKE, OCYIIECTBISIEeMOE IMPEUMYIIECTBEHHO BepOANIbHBIMU CpPEACTBAMU (MOHOJIOT
MPENOJaBATEIs ).

[IpakTHueckoe 3aHATHE, TOCBSILIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
PENIOKEHHOMY aITOPUTMY.

6 YueOHO-MeTOIMYECKOE 00ecTieueHne CAMOCTOSITEILHOI padoThl 00y4aroIMXCH

[To nucuunnuue «ConpoTHUBIEHUE MATEPHANIOB» MIPEAYCMOTPEHO BBINOJIHEHUE PACUETHO-
rpau9YecKux U ayJUTOPHBIX CAMOCTOSITEIBHBIX PA0OT 00yJarOITHXCSI.

AynuTopHas caMocCTosiTeNbHas paboTa 00yJaromuXxcs IpernoiaraeT pereHne KOHTPOIIb-
HBIX 32124 Ha MPAKTHYECKUX 3aHATHUSIX.

Ilpumepnwie pacuemno cpagpuueckue pavomur (PI'P):

PI'P Nel «Ilocmpoenue snwop BC® ¢ cmamuuecku onpeodeiumvlx CMepiuCHe8bIX cucme-
max»

3a0aua 1. ]Ins cTaTU4YecKu ONPEAETUMOro CTEP)KHS CTYINEHUYaTO IOCTOSHHOI'O CEYEHUs
10 CXEMe MPH 3aJJaHHBIX OCEBBIX HArpy3Kax U FeOMETpPUUYECKUX pazMepax, Tpedyercs:

1. OnpenenuTs OMOPHYIO PEAKIIUIO B MECTE 3aKPEIIICHUS CTEPIKHSI.

2. BelunCnuTh 3HAYEHUS! NPOAOJBHBIX CHUJ M HOPMAJIBHBIX HANPSKEHUU B XAPAKTEPHBIX

CEUEHHUAX U MOCTPOUTH SIIOPHI 3TUX BEIUYHH.

3. Haiitu Beam4mHBI aOCONIOTHBIX YIJIMHEHHUH (YKOPOYEHHI) YJaCTKOB CTEPI)KHS M BEIH-

YHHY 00LIET0 YATUHEHUs (YKOPOUCHHS) CTEPIKHS B IIEJIOM.

4. Onpenenuth 3HAYEHUS OCEBBIX MEPEMEIICHUN XapaKTEPHBIX CEYEHUHW U TOCTPOUTH

AIIIOPY OCEBBIX MEPEMEILICHUN.
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3aoaua 2. K cralbHOMY Bally IPHJIOKEHBI CKpydnBaroue MomeHTol: M 1= 3 kHm, M =7
kHwm, M 5=9 kHm , M 4=5 kHwm. TpeOyercs

1. TOCTPOWTH AMIOPY KPYTSIIUX MOMEHTOB;

2. mOpu 3aJaHHOM 3HAUEHUU [T] OompenenuTh JUAMETp Baja M3 pacdyeTa Ha IPOYHOCTh M
OKPYTJIUTh €T0 BEJIMYUHY /10 OMMrkaiiiero 00JIbIIero 3Ha4YeHHs U3 JaHHOTO psia AUaMeT-
pos 30, 35, 40,45, 50, 60, 70, 80, 90, 100 mm;

3. TOCTPOUTH IMIOPY YIJIOB 3aKPYUHUBAHMS;

4. HalTH HauOOJBLINI OTHOCUTENBHBIN YroJl 3aKpyYHBaHUSI.
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PI'P Ne2 «I'eomempuueckue xapakmepucmuku NONEPeyHblix Ce4eHUutl Cmepi#CHeu»
JIJisi HeCUMMETPUYHBIX CEUEHUH TI0 CXeMaM IPH 3a/IaHHBIX pa3Mepax, TpedyeTcs:

1. ONPEACIUTH MOJO0KEHUE EHTPA TSHKECTH;
2. BBIUHCIIUTh OCEBBIC M I[EHTPOOCKHBIE MOMEHTHI MHEPIIMH OTHOCUTEIBHO IHEHTPATbHBIX
oceu;
3. ONPENIETUTh MOJ0KEHHUE TJIABHBIX LIEHTPAJIbHBIX OCEH MHEPLUH U BEIUYHUHBI TJIaBHBIX MO-
MEHTOB UHEPLIHH;
4. MOCTPOUTH KPYr WHEPLUUU W OINPEeAeTUTh TpadUUecKd BEITUYHHBI TJIABHBIX MOMEHTOB
WHEPLMH U HANIPABJICHUS TJIABHBIX [IEHTPAIbHBIX OCEH.
6 3a
d8a
J //
g .
~ / /
// A /]

PI'P Ne3 «Ilpamoti nonepeunulil uzeud. Pacuemol Ha npouHocms »

Paccuutarh Ha MPOYHOCTH MO METOIY MpPENEIbHBIX COCTOSIHUM JBYTaBPOBYIO NMPOKATHYIO
6anky. Matepuan 6anku ctans BCr 3. IIpenen tekyuectu ot = 240 Mlla, pacueTHOe CONPOTHUB-
neHue no npegeny tekydectu R= 210 Mlla, pacyetHoe conpoTtuBienue npu casure Rs = 130
Mlla. Koaddumuent ycnosuit padots yc = 0,9. Koapduuuent nagexxnoctu no Harpyske yf =
1,2.

1. TlomoGpathb ceueHue OanKu U3 ABYTaBpa, HCIIOJIB3Ysl YCIOBUE MPOYHOCTH 110 IEPBOM rpyrme
MPEETbHBIX COCTOSIHUM.

2. Jnsa ceyenus Oanku, B KOTOPOM ACUCTBYET HaUOONBIINI U3rHOaromnii MOMEHT, IOCTPOHUTD
SMIOPY HOPMAJIbHBIX HANpPSKEHUI U MPOBEPUTH BBHIMOIHEHHUE YCIOBHUS MPOYHOCTH MO HOP-
MaJIbHBIM HanpsHKEHUSIM.

3. Jlnsa cedyeHus, B KOTOPOM JEHCTBYET HaMOOJbIIAs MOMEepevYHas CHIa, TOCTPOUTH JIIOPY Ka-
caTeIbHBIX HANPSDKEHUH U MPOBEPUTH BBIMOJHEHHE YCIOBHM MPOYHOCTH MO KacaTeIbHBIM
HaANPSDKEHUSIM.

4. Jlna ceyenus Oanku, B KOTopoM M 1 Q UMEIOT OTHOBPEMEHHO HAaHOOJIBIINE WIH 10CTATOY-
HO OoJbllIMe 3HAYEHUS, HAUTH BEJIMYMHBI TJIABHBIX HAMNPSXKEHUI U TOJOKEHUE TJIaBHBIX
IUIOINAJ0K B CTEHKE HA YPOBHE €€ MPUMBIKAHUS K TOJIKE.
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PI'P Ned. « Onpedenenue nepemewjeHuti 8 6AIKAX u pamax»
s Ganku ¢ 3alaHHOM Harpy3kod B MpOJIETE€ U IMPHU YUCIOBBIX 3HAYCHHUSX Pa3MepoB ,

Tpedyercs:
1.

2.

N =

(98]

o

x

[TocTpouTs 3MIOPHI U3rHOAIOIUX MOMEHTOB U MONIEPEYHBIX CHJI OT 3a/JaHHBIX HOPMATHBHBIX
Harpys3oxK.

[TonoOpatk cedenue GajaKku B BUJE CTAIBHOTO MPOKATHOTO JABYTaBpa MO METONY IMPEeib-
HBIX COCTOSIHUH, MPUHSB KOA(P(UIIMEHT HAJIeKHOCTH 1O Harpyske paBHbIM yf=1,2. Pacuer-
HOE€ COIPOTHUBIICHUE CTAIH 1O mpeaeny Tekydectu R = 210 Mlla, koaddunment ycnoBuit
pabotsl yc = 1.

OmnpenenuTs ¢ MOMOLIbI0 METOAA HAYaIbHBIX MapaMeTPOB 3HAUCHHS MPOTMOOB V U YIIIOB
MOBOPOTA ( MOMEPEUYHBIX CEUEHUN B XapaKTEPHBIX CEUEHHSX  Oallku OT HOPMAaTHBHBIX
Harpy3ok. [1o moxy4eHHBIM 3HAYEHUSM TOCTPOHTH SMIOPHI V U (), YKa3aB UX 0COOEHHOCTH
(3KCTpEeMyMBbI, CKauKH, U3JIOMbI U TOUKH Iepernda). OnpeaenuTs YUCIOBbIE 3HAYEHUS MPO-
ru0OB B CAHTHUMETPAX W YIJIOB IIOBOPOTA CEUYEHUH B pajinaHax, MPUHSAB MOAYJb YIPYTrOCTH
cranu E=2,1-105 MIla.

OmnpenenuTs ¢ MOMOIIBI0 MEeTOIa Mopa BEJIMYMHBI TPOrHOOB U YIJIOB MMOBOPOTA B Xapak-
TEpHbIX ceyeHHsX Oanku. CpaBHUTH Pe3yIbTaThl pacyeTa, MOJyuYeHHbIE JBYMS METOAAMU.

P; m

PI'P No5. «Pacuem cmamuuecku HeOnpeoeiumMvlx cucmem Memooom Cui»

Pacder cratnyecku HEONPEAECITMMON CUCTEMBI METOIOM CHII

BBISIBUTH CTEIIEHb CTATUYECKOUW HEONPEACIUMOCTHU 3alaHHON CUCTEMBI

NPEJIOKUTh TPU BapuaHTa OCHOBHOM cCHCTEMbl M BbIOpaTh Haubosiee paruoHaIbHYIO
(Y4uThIBaTh M3BECTHBIE CHOCOOBI YIPOLICHUs pacueTa (HEeIWHUYHBIE HEU3BECTHBIC;
TPYIIIAPOBKA HEU3BECTHBIX U T.[);

[I0Ka3aTh YKBUBAJICHTHYIO CUCTEMY;

COCTaBUTh CHUCTEMY KAaHOHMYECKUX YpPAaBHEHUH METOJA CHJI IS NPEIJI0KEHHOIO BapH-
aHTa;

JUTsL BHIOpAaHHOM OCHOBHOM CHCTEMBI MOCTPOUTH SMIOPHI U3TUOAIOIINX MOMEHTOB OT €H-
HUYHBIX CWJI, TPWIOKEHHBIX II0 HAlpaBICHUSIM HEU3BECTHBIX ycwiui Xi (o
Mi);BBIMUCIUTD €AUHUYHBIE KO (DULIMEHTH KAHOHUYECKUX YPaBHEHUI;

BBITIOJIHUTH NMPOBEPKY €AMHUYHBIX K03 PULIMEHTOB;

JUIsL BBIOPAaHHON OCHOBHOM CHCTEMBI IIOCTPOUTH AMIOPHI M3THOAIOIINX MOMEHTOB OT 33/1aH-
HoM Harpy3ku (311. MF); BEIMHCIUTH rpy30Bble KOA(PGUIIMEHTH KAHOHUYECKUX YPaBHEHUH;
MIPOU3BECTH MTPOBEPKY MPABUILHOCTHU I'PY30BBIX KOI(PPHUIIEHTOB;

PELIUTh CUCTEMY KaHOHUYECKUX YpaBHEHHMI (TIpoBepKa o0s3aTenbHal);
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10. moCcTpOUTH OKOHUYATENIBHYIO 3MI0PY MOMEHTOB;

11. mpou3BecTH TPOBEPKHU (CTATHYCCKYIO M Ae(HOPMAIMOHHYIO) MPABHJIBHOCTA OKOHYATEIh-
HOM 3III0PbI MOMEHTOB;

12. moctpouts 3mropy Q no smtope M;

13. moctpouTts 3mtopy N mo smtope Q;

14. BBIUEPTUTD 3aJJaHHYIO CXEMY, ITOKa3aTh MOJyYEHHbIE YCUIUS U MPOU3BECTH CTaTUYECKYIO

IPOBEPKY.
MAIRCZ
‘ I I
N g
L
Bk
7 7
Ly
I:L=1:2
5 5

PI'P Ne6. «Cnoarcrnoe conpomusnerue. [Ipodonvusiii uzeuod. /Junamuueckue 3a0avu»
JIJ1s BHEIIGHTPEHHO C)KaTOro KOPOTKOTO CTEPKHS C 3a/JaHHBIM IONEPEYHbIM CEUECHUEM U

TOYKOW MIPUIIOKEHUS CHITBI TPEOyeTCs:

1. Omnpenenuth IUIOMIAJb MOMEPEYHOTO CEUYECHUSI U TOJOKEHHE LIEHTpPA TAKECTH;

2. Onpenenutb MOMEHTHI MHEPLHMH U PAAUYChl MHEPLUU OTHOCUTEIBHO TIABHBIX LEHTPaIb-

HEIX OCEH;

Ornpenenutsb MoJ0KEHUE HYJIEBOU JIMHUH;

4. Onpenenuth rpy30MoILEMHOCTh KOJIOHHBI (BETMUYUHY HAUOOJBINEH COKUMAIONIEH CUIIBI) U3
YCJIOBHSI TPOYHOCTH MO METOJY MPENEIbHbIX COCTOSHUN, MIPUHSB pPAaCUETHBIE COMPOTHUBIIE-
HUsA MaTepuana npu pactsokeHun Rp = 1 MIla, npu cxxatuun Rc = 5 Mlla, koaddurment
ycnoBuid paboTsl yc = 1;

5. TloctpouTh H»H0OpY HOPMAJbHBIX HAMNPSDKEHUA B TMOMNEPEYHOM CEYEHUU OT JIEUCTBHUS
HaWJICHHON paCUYE€THOU CHUJIBL.

(98]

1 . 5
.,
/// | /]
77,

AKP Nel «llocmpoenue snwop BCD»
CranbHoil ctepskeHb HarpyxeH Tpems cwiamu P1=3kH, P2=5kH u P3=7kH. Tpebyercs
OIPENIeIUTh Ha y4acTKaxX MPOI0JIbHBIE CHIIBI U IOCTPOUTS 3Mopy N.
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AKP Ne2 «IIpamoui nonepeunuiii uzeub»

Ucxonnbie ganubie: M = 20 kHwM, P = 20 kH, q = 8 kH/m.

st 3anaHHOl Ganku TpeOyercss HanucaTh BeIpaxkeHus Q y , M X U1 KaXJI0ro y4acTka B
o01eM BHjIe, MOCTPOUTH MMIOPhI Q v, M X , HaiiT M X,max u mo100paTh CTaIbHYIO OaNIKy ABY-

TaBpPOBOI'0 NonepevyHoro ceuenus npu [6]=160 Mlla.

F
q
Yyl Jl1]]11]
251 27)
.-"): =:£1 =

AKP Ne3 «Onpeodenenue nepemewjenuii 8 Oankax u pamax»

Hcexonunie nanusie: m =20 kHm, c =2 M, [ = 8 M.

Jnst Ganku ¢ 3aJlaHHOM HArpy3KOW B MPOJIETE W IPH YUCIOBBIX 3HAYCHUSX Pa3MEpPOB ,
TpeOyeTcs OmpeAeNuTh C MOMOIILI0 MeToa Mopa 3Ha4eHHe yriia TOBOPOTa ( TOMEPEYHBIX Ce-
YEHUH Ha Kparo KOHCOJHU oT Harpy3ku m=6kH (Momxyne ynpyroctu cranu E=2,1-105 MITa).

¢ f" )

f’L 2
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7 OueHo4YHbIE CpeCTBA JAJIA POBeAeHNsI IPOMEKYTOYHON aTTecTauuu

a) I[lnanupyemvie pe3yromamol 00yueHUs U oyeHouHbvle cpedcmea OJisi NPOBEOEHUs. NPOMENHCYMOYHOU AmmecmayuiL:

HpOMe)KyTO‘IHaH arrecTanus UMCCT LCIIbIO OIMPCACIUTD CTCIICHL NOCTHXKCHUSA 3alJIAHUPOBAHHBIX PE3YJILTATOB 06yquH${ IO ANCHUIIIIMHE «COHpOTI/IBHeHI/Ie
MaTepHaJioB» 3a 2 CeMeCTpa U MPOBOAMTCS B popMe 3adera B 3 ceMecTpe, IK3aMeHa B 4 ceMecTpe.

CrpyKTypHBII
JIEMEHT [Tnanupyemsle pe3ynabTaTbl 00yueHus | OLleHOUHbIE CPECTBA

KOMIICTCHII N

OIIK-2 — cnocobHocmb 8bia6UmMb eCmecmeeHHOHAYYHYIO0 CYUWHOCIb NPOOIeM, 803HUKAIOUWUX 8 X00e NPOPeCcCUOHATbHOU 0esimelbHOCIU, npueiedb 0 UX peuie-
HUSL COOMEEeMCmMEYIOWULL PU3UKO-MamemMamuyecKuti annapam.

3HATh . OCHOBHBIE TIOJIOKEHUS, THUIIO- Ilepeuensy meopemuueckux 60npocos K 3auemy u IK3ameny:

T€3bl CONPOTUBIICHUS MaTEpPHUAJIOB, Ienp 1 3agaun kypca "ConpoTHBIECHNE MATEPHAIOB" U €T0 CBSI3b C IPYTUMHU JTACIUIIIIMHAMH.

aHanuTHYecKue U  dKcrepuMeH- | 2. CBONCTBa, KOTOPBIMH HAJEIAETCS OCHOBHAs MOJEb TBEPAOro AeOopMUPYEMOro Tela B MEXaHHU-

TaJbHBIE METOABI ONPENEICHUS Iie- Ke.

peMelieHnii Tpu U3rude; OICHKU XapakTtepHble (POPMBI FIIEMEHTOB KOHCTPYKLUI. BHUIbI OCHOBHBIX JeOpMaLinii CTEPKHSI.

NPOYHOCTH TPH TPOCTHIX WU CI0XK- | 4. BHemmnwme cunbl. OTanyue BO B3IUIS/IE HAa BHENIHUE CUIIBI B CONTPOTHUBJIEHUY MaTEPHAJIOB U B TEOpE-

HOM COTPOTHBIICHUH, MPOIOTHHOM THYECKOM MeXaHuke. BHyTpenHue cwibl. Meron cedeHuil. IloHsATHE O HANPSIKEHWH, €r0 KOMIIO-

usruoe. HEHTBI.

5. 3akoH I'yka ana marepuana. IIpunnun Cen-Benana. IIpuHuun He3aBMCHMMOCTH JEMCTBHS CHIIL.
¥YcnoBus ero npuMEHUMOCTH.

6. BHyTpeHHEe ycuine Ipu OCEBOM pacTsHDKEHUHU (CHKaTUN) MPSIMOOCHOTO IPU3MATHUECKOTO CTEPIKHSL.
Ontopa NpoA0IbHOM CUIIBI U XapaKTepHble 0COOEHHOCTH €€ OYEepPTaHHU.

7. BoBon (hopMynBl TSI HOPMAJIBHOTO HANPSDHKEHUS B MONEPEUHBIX CEUEHUSAX CTEP)KHS MPH PacTs-
skennu (cxkatnn). OCHOBHAS THITOTE3a.

8. VYcnoBue NIpOYHOCTH MPH PACTSKEHUU (CKATHM) U 33[a4H, pelIaeMble ¢ ero nmomouipto. JJomycka-
eMoe HampsbKeHue, K03 GUIIMEHT 3amaca 1mo MPOYHOCTH.

9. IpononbHas u nonepeyHas 1ehopMaly MIPH PACTHKECHUM (CKAaTUH). YTIPyrue MOCTOSHHBIE MaTe-
puana. 3akoH ['yka aiis oceBoit AedopMaivii CTEPIKHS.

10. ®opmyna i onpeneneHus abCcoMOTHON aedopMaliy IPU OCEBOM PACTSHKEHUH (CKATHUN)

—
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Hpumepnoe npakmu4ieckoe 3a0anus 01 IK3AMeHa:

SNIOP BHYTPEHHUX YCWIHH IIPU
pa3IMYHBIX BUAAX Ae(opMaluu;

i HaBbBIKAMU B HOCTpOCHI/II/I, I1c-
pEeMEIEHUI B CTaTHUYCCKH OIPE/Ie-
JMMBIX OajKax M pamax IpU H3TH-
oOe.

YMETb . CTPOUTH JMIOPHl BHYTPEHHUX
ycuuil B Oajkax U paMax IpH pas- Jnst cxeMbl Oanku Tpedyercs :
JIMYHBIX BHIAX Je(hOpPMAaIlHii. 1. CocTaBUTh aHATUTHYECKHUE BBIPAKEHUS N3MEHEHUS U3rHOaI0ero MOMeHTa M, U monepeyHoi
cuiibl Q, Ha BCeX y4acTKOB OalKH ;
2. ITocTpouTh MIOPHI U3rHOAIOIUX MOMEHTOB M, U TIonepedHbIX cui Q,, yKazaB 3HaUCHUS OpIIH-
HaT BO BCEX XapaKTEPHBIX CEUCHUSX yJaCTKOB OaJKH ;
3. PyKoBOACTBYSCH SIIOpaMH M3THOAIONINX MOMEHTOB, BEIYEPTUTH MTPUOIU3UTEIBHBIN BUI U30-
THYTOH OocH OajKH ;
4. OnpenenuTh MOJOKESHHUS OTIACHBIX CEYCHHH U U3 YCIOBUS IPOYHOCTH MOA00PATh MOTIEPEIHBIN
pasmep 6anku (kpyr guamerpom d mpu mpormyckaemoM HanpspkeHuu [6]=280 MIla (ctaib))
| a=2m =36
P=139.6 xH m=352xHm
T T 3 w * 3 T T
g=11 xH/m
BJIA/ICTh . HaBbIKaMH B moctpoenud | [lpumepnoe npakmuueckoe 3a0anus Ons IK3amena:

Jlist cxeMbl O6anku TpedyeTcs :

1. BoruucinuTh onopHbie peakiuu U NPOBEPUTH UX
2. CocTaBUTh AaHATUTUYECKHUE BBIPAKEHUS N3MEHEHUS N3THOAI0IIEero MOMEeHTa MX U TIoTepeyHOM
cuiiel Qy Ha BCEX Y4aCTKOB OalKH ;
3. [TocTpouTh AMMIOpPHI U3rUOAOITUX MOMEHTOB MX 1 monepeuHbix cui Qy, yKa3aB 3HaUCHUS Op-
JMHAT BO BCEX XapaKTEPHBIX CEUCHUAX YIACTKOB OAJIKH ;
4. PykoBoJICTBYSICh 3MI0paMy U3THOAIOIIUX MOMEHTOB, BEIYEPTUTH MPUOIN3UTEIBHBIA BUI] U30-
THYTOH OCH OaJIKH ;
5. OnpenenuTh MOJ0KEHUS OMACHBIX CEUYEHUN U U3 YCIOBHS MPOYHOCTH MOJ00paTh MOTIEPEYHBII
pasmep 6anku (nByraBpoBoe (I'OCT 8239-72) npu nomyckaemom HanpsbkeHun [6]=200 MIla (ctaib))
6. Onpenenuth 3HaAYCHHUE MPOTHOA B ceperHe OaKu.
K—a=2 M—L 2a=4 m )l( 2e=7.2 m )l( ¢=3.6 v—}
q=]1 xH/m
P=39.6 xH
A A 4 \ 4 A 4 A 4 \ 4 A 4 \ 4 A 4 \ 4 A 4
m=35.2 kH'm STV7 777777
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IIK-1 - 3nanuem HOpMamueHol 6a3vl 6 0OIACMU UHIHCEHEPHBIX U3bICKAHUL, NPUHYUNOE NPOEKMUPOBAHUS 30AHULL, COOPYHCEHUL, UHHCEHEPHBIX cUCmeM U 000py-
008aHUs, NIAHUPOBKU U 3ACMPOUKU HACEIEHHbIX MeC

3HATh . METO/Ibl pacyueTa CTaTHYECKH Ilepeuensy meopemuueckux 60npocog K 3auemy u IK3amemny:
OTIPEIEITUMBIX u crarnuecku | 1. AHanu3 HanpsHKeHHO-1e(OPMUPOBAHHOTO COCTOSIHUS B OKPECTHOCTH TOUKH TeJa.
HEONPEAEIUMBIX CTEPKHEBBIX cH-| 2. IIOHATHE IIaBHBIX HANPSHKEHMH. DKCTPEMAaNbHOCTh IJIABHBIX HANPSKEHUH. DKCTpPEMallbHBIC 3HA-
CTEM Ha CUJIOBBIE BO3/IEHCTBUS. YEHUs KacaTeJIbHbIX HalpPsHKEHU.
3. 3akoH MapHOCTH KacaTelbHBIX HAMPSKEHUH.
4. OO000meHHbIN 3aK0H ['yKa 1St K30TPOIMTHOTO MaTepHaa.
5. TloHsiTHe O XPYNKOM U BSI3KOM pa3pyllieHUH MaTepuaina. Teopuu MPOYHOCTH sl XPYIKOIO COCTO-
saaus matepuana (I u Il reopun). OCHOBHBIE TUIOTE3bl. DKBUBAJICHTHBIE HANIPSIKEHUS 10 TMEPBOM U
BTOPOU TEOPUSIM IIPOYHOCTH.
6. Teopun mmactuueckoro aedopmupoBanus (III u IV teopun). OCHOBHBIE TUIIOTE3bI. DKBUBAJICHT-
HbI€ HAMPSHKEHUS TI0 TPEThEN U YETBEPTON TEOPUSIM MPOYHOCTH.
7. Cpsur. Yucteiii casur. 3akoH ['yka nipu ynuctoM caure. CBsi3b MEXKAY YHIPYTUMHU MOCTOSHHBIMU
M30TPOIMHOr0 MaTepuarna.
8. Kpyuenue. Ilonstue o kpydenun Bana. BHyTpeHHue ycwins nipu KpydeHud. [loctpoenue smiopbl
KPYTSIIEro MOMEHTA.
9. BseiBoa GopMyIbl Al KacaTelbHOrO HAIPSKEHHS B MOMEPEUYHOM CEUEHUU Baja KPYroBOTO cede-
HUs. OCHOBHBIE TUIIOTE3bI.
10. YcnoBue mpouHocTu nipu KpydeHur. [lonspHbiii MoMmeHT conpoTuBieHus. [logbop cedyenus Bana
110 YCJIOBUIO TPOYHOCTH.
yMETh . OTIpeIesATh JInHelHble 1iepe- | Ilpumepnoe npakmuueckoe 3a0anus Ons IK3IAMeHa:

MEIIEHNU U YIJbl IIOBOpOTa MOIle-
PEUHBIX CEYeHMI B Oalikax M pamax
npu u3rude, HOpMallbHbIE Hamps-
JKEHUA B CIy4asix CII0KHOTO COIpPO-
TUBJIEHUS U NPU NPOJOJIBHOM HU3THU-

Oe

Jlnst 6anku, n300pakeHHOM Ha puC., TpeOyeTcs:

1. MMPOCTPOUTH SMOPLI MOMCHTOB U MONICPCUYHBIX CHIT;

2. yKa3aTh TOJIOKEHHUE OIMACHOTO CeUeHHUs (CeUeHne OAIKU C MaKCUMaJIbHBIM MOMEHTOM);
3. onpenenuTh Nporud Ay 6aKku B TOUKE MPUITIOKEHHS CHITBI P.

P,xH m,kHwm q,xH/m

3 20 12

o

* ¥ ¥ ¥ O¥ ¥ W

=,

-
l,” 1
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BJIaJICTh . HaBBIKAMU B OIICHKE IPOYHO- IIpumepnoe npaxmuueckoe 3a0aHUs 013 IKIAMEHA:

CTU CTEpXKHEH B Cllydae MPOCTHIX JIyist cTanbHOM KOJIOHHBI € 33JJaHHBIMU JUTMHOM [, OTIOPHBIMH 3aKPETUICHUSMH M THIIOM TTOTIEeped-
nedopmaruit HOTO CEUEHUS TpedyeTcs:
. BBIUMCIICHHE TIEPEMELICHUI B 1. OnpeaenuTs BEIMUYUHY KPUTHUECKON CUIIBI.
CTaTHYECKM OIPEJENUMbIX CHCTe- 2. OnpenenuTh BEIMYUHY JTOMyCKAaeMOW HArpy3KH, UCIONB3Ys KOI(PPUIIMEHT TOHMKEHHUS OCHOB-
Max; HOT'O JIONYCKaeMoro Hanpsbkenus 1 npunsB A ctanu Ct 5 [o] =150 MITa.
. HAaBBIKAMH B  IIOCTPOCHHM 3. Paccunrtars K03 dUIMEHT 3amaca yCTOHYHBOCTH.
SMIOp BHYTPEHHUX YCUIIMM B CTaTHU- 1M F.xH [lIsennep
YECKH HEOTPEACIUMBIX paMax.
3,0 400 5

._é_‘_
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0) I[lopsi0ok npogedeHuss nPOMeXCYmoyHOU ammecmayuy, NOKa3amenu u Kpumepuu oye-
HUBAHUA:

[TpomexxyTouHasi aTTecTanus Mo AUCUUIUIMHE «COMPOTHUBICHUE MATEPUATIOB» BKIIOYACT
TCOPCTUUCCKHUC BOIIPOCHI, ITO3BOJJIAIOIINC OLICHUTL YPOBCHL YCBOCHU A OGy‘IaIOH_II/IMI/ICH 3HaHHﬁ, n
NPAaKTHYECKHUE 33/1aHHsI, BBIBIAIONINE CTENCHb COPMUPOBAHHOCTH YMEHHUH W BIIAJICHHH, IPO-
BOJUTCS B (hopMe 3aueTa B 3 ceMecTpe U IK3aMeHa B 4 cemecTpe.

IToka3zaTenu u KPUTEPHUH OLICHUBAHUA 3a4eTa:

Jns momydeHust 3auéTa Mo JUCHUIUIMHE OOYYaloUIUiics JOJDKEH U3YYUTh HEOOXOIMMBbIE
paszensl B KOHCIEKTaX, y4eOHBIX MOCOOMSIX M METOJMUECKUX YKa3aHHIX; padoTaTh CO CIpaBOY-
HOW JMTEpaTypo, UCIIPABIATH OIIMOKH, 3aMEUYaHusl 10 O0(OPMIICHHIO pacuETHO- TpapuuecKux
pab6ot (PT'P).

[IpomexxyTounast arrectanusi 1o AuUcUUIUIMHE «CONMPOTUBIEHUE MaTepUAIOB» BKIIIOYACT
TEOPETHYECKHE BOIPOCHI, TO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHUS 00YUJaIOIIMMHUCS 3HAHUH, U
NPaKTUYECKE 3a/1aHusl, BBIABISIONINE CTENICHb CPOPMUPOBAHHOCTH YMEHUI U BIaJICHHH, TPOBO-
nuTcs B popme 3auéra.

Kputepun orieHku (B COOTBETCTBUH ¢ (HOPMUPYEMBIMH KOMIETSHIUSAMH U TUIAHUPYEMBIMH
pe3yabTaTaMu 00y4deHHUSI.

- Ha OIICHKY «3a4TE€HO» OOYYaIOLIUICS JOJDKEH MOKa3aTh 3HAHHUS HE TOJHKO HA YpOBHE
BOCIPOM3BEACHNS U OOBSCHEHUS MH(POPMAINH, HO U HA WHTEJUICKTYaJbHbIC HABBIKW PEIICHUS
npoOJeM U 3a7a4, HaX0XKJICHHUsI YHUKAJIbHBIX OTBETOB K MpoOiIeMam.

- Ha OIIEHKY «HE 3a4TeHO» OOyJaromIuiics He MOXKET IOKa3aTh 3HAHUS HA YPOBHE BOC-
IPOM3BEACHUS U 00BICHEHUS HHPOPMALIMH, HE MOXKET II0Ka3aTh HHTEIUIEKTYaIbHbIC HABBIKU

pelIeHNUs MPOCTHIX 3a/1a4.

IToxa3aTenu 1 KPUTEPUH OLCHUBAHUS IK3aMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 0amnoB) — o0yyaromuicss 1EMOHCTPUPYET BBHICOKUN yPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHITUH, BCECTOPOHHEE, CUCTEMATHYECKOE U TIIyOOKOE 3HaHHUE y4eo-
HOT'0 MaTepuasia, CBOOOIHO BBIMOJHACT MPAKTHUECKUE 3a/1aHUsI, CBOOOAHO ONEpUPYEeT 3HAHMSI-
MU, YMEHUSAMH, IPUMEHSET UX B CUTYAIUSX IOBBIIIEHHON CIOKHOCTH.

— Ha OILIGHKY «X0pomio» (4 Gaimna) — oOyyarommuiics AEMOHCTPHPYET CPEAHUN ypPOBEHb
C(OPMHPOBAHHOCTU KOMIIETEHIIMH: OCHOBHBIEC 3HaHMsI, YMEHUS OCBOEHBI, HO JIOIYCKAIOTCS He-
3HAYUTEJIbHbIC OIMIMOKH, HETOUHOCTH, 3aTPYIHEHHs MPU aHATUTUYECKUX OINEpalusix, IMepeHoce
3HAHUI U yMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYALMH.

— Ha OLIEHKY «yJI0BJIETBOPHUTEIbHO» (3 Oaiia) — o0yJaromuiicst AEMOHCTPUPYET OPOro-
BB YpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIMI: B X0/1€ KOHTPOJIbHBIX MEPOIPUITUI JOIyCKa-
IOTCSI OIIMOKH, MPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHHUM, YMEHUH, HAaBBIKOB, 00y4JaIONIHiics
UCTIBITHIBACT 3HAUYUTENIbHBIE 3aTPYJHEHUs MPU ONEPUPOBAHUM 3HAHUAMHU U YMEHHMSMU NPU UX
IIEPEHOCE HAa HOBBIE CUTYALIUU.

— Ha OIICHKY «HEY/OBJIETBOPUTEIbHO» (2 0amia) — oOyJaroniuiicss JeMOHCTPUPYET 3HA-
Hus He Oonee 20% TEOpPETUUECKOr0 MaTepuala, JOMYCKAeT CYIIECTBEHHbIE OUIMOKH, HE MOXKET
NI0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HEYAOBJIETBOPUTENbHO» (1 Oamin) — oOyuaromuiicss He MOXKET MOKasaTh
3HaHUsS HAa YPOBHE BOCIIPOM3BENEHUS U OOBACHEHHs MH(POpPMALMU, HE MOXKET MOKa3aTh UHTEN-
JIEKTyaJIbHbIE HAaBbIKU PELIEHUS MPOCTHIX 3a/1a4.
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a) OcHoBHas JIuTEpaTypa:

. Acanynuna, E. FO. ConpotuBnenue matepuanoB. KoHCIIEKT Jiekiuii : yueOHOE mocooue st
By30B / E. FO. Acagynuna. — 2-e u3n., ucnp. u gon. — Mocksa : M3narensctBo FOpaiir,
2020. — 254 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-02566-8. — Tekcr : amek-
tpouHbIH // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/453440 (mata oOparieHus:
23.06.2020).

. ComporuBnenue matepuainos : yueOHuk / I1. A. [Tasnos, JI. K. ITapmun, b. E. Menpaukos, B.
A. HlepctreB ; mon penaknueii b. E. MensHuKOBa. — 5-€ U3n., crep. — Cankr-IlerepOypr :
Jlanb, 2019. — 556 ¢. — ISBN 978-5-8114-4208-9. — Tekcrt : anekTpoHHBIH // JIaHb : 31eK-
TpOHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/116013 (mara obpa-
meHust: 23.06.2020). — Pexxum goctyna: i aBTOPHU3. MOJIb30BaTeIICH.

. Wo6parumos, ®. I'. Mexanuka neopMupyeMbIX CTepKHEH : yueOHOoe mocodue [ass By30B] /
®. I'. U6parumos, A. C. [Toctaukosa ; MI'TVY. - Marautoropck : MI'TY, 2019. - 1 snextpoH.
ont. auck (CD-ROM). - 3aru. ¢ tutyi. 3kpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload ?7name=3877.pdf&show=dcatalogues/1/1
530012/3877.pdf&view=true (marta obpamenus: 14.05.2020). - MakpooObekT. - ISBN 978-5-
9967-1504-6. - Tekcr : anekTpoHHBIN. - CBeneHus qoctynHbl Takke Ha CD-ROM.

0) lonoJiHUTE/ILHAS JIUTEpPaTypa:

. Aranus, B. I'. ConpoTuBieHre MaTepraioB : y4eOHUK U MPAKTUKYM JJIsl BY30B /

B. I'. AranuH. — 2-e u3 ., nepepad. u mon. — Mocksa : U3parensctBo FOpaiit, 2020. —
342 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-07212-9. — Tekcr : 3neKTpOHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/450626 (mara obpamienus: 23.06.2020).
. Kpuomanko, C. H. ConpoTuBieHne MaTepranosB : y4eOHUK U MIPAKTUKYM JUIsS BY30B /

C. H. Kpupomanko. — 2-¢ u3j., nepepad. u gomn. — Mocksa : M3natenscTBo FOpaiiT,

2020. — 397 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-00491-5. — Tekcr : amek-
tpouHbI // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449918 (mata oOparieHus:
23.06.2020).

. JIykpsinoB, A. M. COOpHUK 337124 110 COTIPOTUBIICHUIO MaTePUAJIOB : yueOHOe mocooue / A.
M. JlykbsnoB, M. A. JIykesinoB. — MockBa : UHOPA-M, 2020. — 546 c. — (Bricmiee oOpa-
3oBanue: Crnenuanurer). — DOI 10.12737/989326. - ISBN 978-5-16-107042-0. - Texkcr :
anekTpoHHBIN. - URL: https://znanium.com/catalog/product/989326 (nara oOpamieHus:
23.06.2020). — Pexxum goctymna: mo moJI1cKe.

. CaBuHoB, A. C. [IpakTuky™m 1o CONpOTHUBIEHUIO MaTepuaios : mpakTukym / A. C. CaBUHOB,
O. A. Ocunoga, A. C. IToctHukoBa ; MI'TY. - Maruurtoropck : MI'TY, 2017. - 1 anekTpoH.
ont. auck (CD-ROM). - 3aru. ¢ tutyi. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=3242.pdf&show=dcatalogues/1/1
137007/3242 .pdf&view=true (nata obpamenus: 14.05.2020). - MakpooObeKT. - TekcT :
3JIEKTPOHHBIN. - CBelleHus JoCcTynHbI Takke Ha CD-ROM.

. Apsiuenko, /1. 5. IIpakTuKyM 110 COMPOTUBIICHUIO MaTepHalioB : yueOHoe mocoodue / /1. 5.
Hesuenko, H. . Haymosa ; MI'TY, [kad. TMuCM]. - Marautoropcek, 2010. - 117 c. : wi.,
tabi. - URL:

https://magtu.informsystema.ru/uploader/fileUpload 7Tname=343.pdf&show=dcatalogues/1/10
74907/343.pdf&view=true (marta obpamenus: 14.05.2020). - MakpooOBbeKT. - TekcT : amek-
TPOHHBIN. - FIMeeTcst meyaTHBIN aHaJIoT.

B) MeToauyeckasi JiuTeparypa:

. Apsiuenko, /1. 5. Ipamoii monepeunsiit u3ru6: coopuuk 3ananuii / 1. 5. psuenko; MI'TY.
- Marnutoropck: MI'TY, 2010. - 1 anektpon. ont. guck (CD-ROM). - 3arn. ¢ TuTys. 3Kpa-
Ha. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=1257.pdf&show=dcatalogues/1/




1123435/1257.pdf&view=true (mara obpamenus: 09.10.2020). - MakpooOBbeKT. - TekcT:
3JIEKTPOHHBIN. - CBelleHust JocTynHbI Takke Ha CD-ROM.
. Hbsiuenxo, . . Conportusnenue matepuanon: npaktukym / J. . desuenko; MI'TY. -
Marnutoropck, 2014. - 97 c.: ni., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=800.pdf&show=dcatalogues/1/1
116021/800.pdf&view=true (mata obopamenus: 09.10.2020). - MakpooOBeKT. - TekcrT:
ANEKTPOHHBIN. - FIMeeTCs revaTHbIid aHaJIOoT.
. Kamnukoga, HO. A. ConpoTtusnenune marepuainon: kypc Jekuuil. Y. I. [Ipoctoe conpoTus-
nenwue / FO. A. Kamnukosa, B. I1. JI3106a; MI'TY, [kad. TMuCM]. - Marautoropck, 2010. -
52 c.: nn., Tabi. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=460.pdf&show=dcatalogues/1/1
080671/460.pdf&view=true (mata obpamierus: 09.10.2020). - MakpooObekT. - TekcT:
ANEKTPOHHBIN. - FIMeeTCs revaTHbIid aHaJIOoT.
. Conporusnenue marepuanon / E. I'. Makapos. - M.: Hosslli [{uck, 2008. - 1 31eKTpoH. ONT.
nuck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=162.pdf&show=dcatalogues/1/1
052263/162.pdf&view=true (mara obopamenus: 09.10.2020). - MakpoobwekT. - Tekcr:
3JIEKTPOHHBIN. - CBelleHust JocTynHbI Takke Ha CD-ROM.
. Jedopmanus, pacTsokeHUE-CKATHE: METOANYECKHUE YKA3aHUS K MMPOBEICHUIO MTPAKTUIECKON
U CaMOCTOSATENbHON paboThl o aucturinHe "ConpoTHUBICEHHE MaTePUAIOB" ISl CTYJICHTOB
0uHOM 1 3a049HOM (hopMbl 00yderus 150400.62, 150700.62, 151000.62, 140400.62 / cocr.:
CrenanumeB A. E.; MI'TVY; benopenkuit dunuan. - Marautoropek: MI'TY, 2014. - 1 anek-
TpoH. onT. auck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3104.pdf&show=dcatalogues/1/
1135522/3104.pdf&view=true (mata oopamenus: 09.10.2020). - MakpooOBeKT. - TekcT:
3JIEKTPOHHBIN. - CBenleHust JocTynHbI Takke Ha CD-ROM.
. Jedopmanus. Kpyuenue: MeToauveckue yKa3aHus K MPOBEACHUIO MMPAKTUIECKON U CaMo-
CTOSITENIPHOM paboTHI MO qucturinHe "ConpoTHBIEHNE MaTePHAIOB" I CTYACHTOB OYHOM
u 3a04HOM Gopmbl 0Oyuenus 150400.62, 150700.62, 151000.62, 140400.62 / coct.: Crena-
HumieB A. E.; MI'TY; benopenkuii prman. - Marautoropck: MI'TVY, 2014. - 1 anekTpoH.
ont. auck (CD-ROM). - 3aru. ¢ tutyi. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3103.pdf&show=dcatalogues/1/
1135518/3103.pdf&view=true (mara obpamenus: 09.10.2020). - MakpooOBbeKT. - TekcT:
3JIEKTPOHHBIN. - CBenleHust JocTynHbI Takke Ha CD-ROM.
. HNuxosuy, I'. M. ComnpoTusieHre maTepuanoB. PyKoBOACTBO K peLICHHIO 3a4a4 B 2 4.
Yacts 1: yuebnoe nocodue st By3oB / I'. M. UnkoBuy, JI. C. Munun, A. . BuHOKYpOB;
nox peaakuueit JI. C. Munnna. — 4-e uz ., ucnp. u gon. — Mocksa: M3narenbscTBo
FOpaiit, 2020. — 324 c. — (Bsicuiee o6pazoBanue). — ISBN 978-5-534-09129-8. —
Texcr: anexktponnsiit // DbC KOpait [caiit]. — URL: https://urait.ru/bcode/45416 (nata 06-
pamenusi: 13.10.2020).
. Mnxosuy, I'. M. ComnportusneHue MarepranoB. PyKOBOACTBO K PEILIEHUIO 3a]1a4 B 2 4.
Yacts 2: yuebHoe mocobue ais By3oB / I'. M. UikoBuy, JI. C. MunuH, A. Y. BuHOKypoOB;
noa penakuueit JI. C. Mununa. — 4-e uzg., ucnp. u gon. — Mocksa: M3naTenbcTBo
Opaiit, 2020. — 299 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-09131-1. —
Tekcr: anextponuslii // ObC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/454244 (nata
obpamenus: 13.10.2020).
. Acanynuna, E. 0. ConpoTuBiieHHe MaTepUajIoB: IOCTPOECHUE AMIOP BHYTPEHHUX CHUIIOBBIX
¢axTopoB, u3ru6d: yuebHoe nocodbue s By3os / E. FO. Acagynuna. — 2-e u3z., ucnp. u
nor. — Mocksa: M3garensctBo FOpaiit, 2020. — 115 c¢. — (Bricmiee o6pa3oBanme). —
ISBN 978-5-534-09944-7. — Texkcrt: anexktponnsiii // ObBC HOpaiir [caiiT]. — URL:
https://urait.ru/bcode/453439 (nara obpamenus: 13.10.2020).
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10. KpuBomarnko, C. H. Conpotusnenue matepuainoB. [Ipaktukym: ydaeOHOE mocodue 11 By-
308 / C. H. KpuBomanko, B. A. KonHoB. — 4-e uz ., ucnp. u gon. — Mocksa: U3narens-
ctBo IOpaiit, 2020. — 353 c. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-7117-0. —
Tekcr: anextponusit // ObC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/450811 (nata
obpamenus: 13.10.2020).

11. Cupopun, C. I'. ConpoTuBieHre MaTepraioB: TEOPUS, TECTOBBIE 3aJaHUs, IPUMEPHI peLIe-
Hus: yae6. nocodue / C.I'. Cunopun, @.C. Xaitipymmn. — Mocksa: PUOP: UTHOPA-M,
2018. — 184 c. — (Bricmee obpazoBanue). — DOI: https://doi.org/10.12737/1694-7. -
ISBN 978-5-369-01694-7. - Tekcrt: snexrponnsiid. - URL:
https://znanium.com/catalog/product/792606 (nata oopamienus: 14.10.2020). — Pexxum mo-
CTyMa: MO MOAIUCKE.

12. Atapos, H. M. ConpoTuBieHre MaTepHAJIOB B IpUMEpax M 3ajavax: yaeOHoe nocodue /
H.M. AtapoB. — MockBa: UH®PA-M, 2020. — 407 c. — (Bricmiee oOpa3zoBanue: baka-
naBpuar). - ISBN 978-5-16-003871-1. - Tekcr: anekrponnsiii. - URL:
https://znanium.com/catalog/product/1073557 (nata o6pamenus: 14.10.2020). — Pexxum no-
CTyMa: MO MOAIUCKE.

r) [Iporpammuoe o6ecnneuenue u UHTEepHET-pecypcebl:

IIporpammHoe oGecnieueHune

Hanmero- Ne norosopa Cpok JefCTBUS THUIEH3UH
Banue 110 e P oK B
MS  Win-
H-1227-18 oT

dpws 7 Profes- 08.10.2018 11.10.2021
sional(furst  kJac-

MS  Office
2007 Professional No 135 ot 17.09.2007 0eccpovHO

7Zip CBOOOJIHO pacHpocTpa- 0ECCPOYHO

FAR CBOOOJHO pacmpocTpa- OCCCPOUHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HazBanue xypca Ccouika

DOnekTpoHHas 0a3za MepUOJUYECKUX H3/a-
auii East View Information Services, OOO
HanmonansHas uH(OPMaIMOHHO-
aHAIMTHYEeCKasT cucremMa — Poccuiickuil MHIEKC https://elibrary.ru/project_risc.asp
HayyHoro nutuposanus (PUHII)

https://dlib.eastview.com/

[TouckoBass cucrema Axaaemusi Google

(Google Scholar) https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHoe oOk-

http://window.edu.ru/
HO JOCTYIa K HHGOPMAIMOHHBIM pecypcaM

DNEKTPOHHBIE  pecypchl  OUONMHOTEKH http://magtu.ru:8085/marcweb2/Defa
MI'TY um. I'.'11. HocoBa ult.asp

MexayHaponHas HayKOMETpHUuYecKas pe-
depaTuBHAasE W TOJHOTEKCTOBas 0asza JaHHBIX http://webofscience.com

Hay4HBIX n3nanuii «Web of science»

MexayHnaposanasi pedepaTuBHas U MOJHO-

http://scopus.com
TEKCTOBAasl CIpaBOYyHAas 0a3a JaHHBIX HAYYHBIX

Mexnynaponnas 0aza Hay4HBIX MaTepua-

http://materials.springer.com/
JIOB B 00J1aCTH (PU3HUCCKUX HAYK M MHKUHUPHH-
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9 MaTepuaJibHO-TeXHHYECKOe o0ecneuyeHue TUCHUIIUHBI (MO1YJIs1)

MatepuaabHO-TEXHHUYECKOE 00eCTIeYeHIE TUCITUTUTMHEI BKITIOYAET:

VYueOHbIC ayIUTOPUH IJIs IPOBEJICHUS 3aHATHI JICKITMOHHOTO Tuma. OcHamenue: Myib-
TUMEINIHBIE CPEACTBA XPAHCHUS, TIEPEIavy U TIPEICTABICHUS WH()OPMALIUH.

VY4eOHble ayaUTOPUH AJIs MPOBENEHUS MPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U UHAUBU-
IyadbHBIX KOHCYNbTAIlMH, TEKYIIErOo KOHTPOJIA M MPOMEXKYTOUHOW arrectanuu. OCHaIICHHE:
Jocka, MyJIbTUMETUMHBIN TPOESKTOP, IKPaH.

[Tomemienust Ui caMOCTOSITENbHOM paboThl oOyuatommxcs. OcHamenue: Ilepconans-
Hble KoMIbIoTepHl ¢ makeToM MS Office, Berxomom B HTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCHUTETA.

[Tomemnenue mist XpaHeHUs] U MPOPUITAKTHIECKOTO OOCTYKUBaHHS y4eOHOTO 000pyI0-
Banus. OcHamenue: Cremnaxu i XpaHEHUs Y4eOHO-METOAMYECKUX IMOCOOMH M ydeOHO-
METOINYECKON TOKYMEHTallUU
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