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1. He.]'ll/l H 3aJa49M 0CBOCHHUA TUCHHUIIIINHBI

Hucnunnmna «ConpoTUuBIeHHE MaTEPHAIOBY) OTHOCUTCS K AUCLUILIMHAM,
CIIOCOOCTBYIOITUM Pa3BUTHIO MATEMATHUECKOTO, TPOCTPAHCTBEHHOTO U TEXHUYECKOTO MBIIIIJICHHS
U TIOJTy4EHHS] HABBIKOB PEILICHUS] MHKEHEPHBIX 3a/1au.

[lesu npernoaBaHus AUCIUTUTAHBL

- MOJIy4YeHHe 3HaHUI 00 OCHOBaxX padoThI 1ehOPMUPYEMOTO TeNa;

- IproOpeTeHNE HABBIKOB OLICHKH HAIPSHKEHHOTO COCTOSIHUS 3JIEMEHTOB KOHCTPYKIUH TpU
pa3IMYHOM 3arpyKEHUU;

- MOJIy4€HUE HABBIKOB BBIIIOJHEHUS MPUKIIAJIHBIX HHKEHEPHBIX PacueTOB.

3agauu AMCHUIIHHBI:

- OCBOEHHE 3HAaHUI OCHOB paboThI AehopMUpyeMOro Tena;

- U3y4YeHHE AITOPUTMOB PEIICHUS 33724 OI[CHKU HAIIPSKEHHOTO COCTOSHUS;

- MIOJIy4YeHHE HAaBbIKOB BHIOOpA PAaCUETHBIX CXeM, (OPMYIUPOBAHUS U PEILICHUS 3a1a4 paOOThI
3JIEMEHTOB KOHCTPYKIIUH;

- pa3BUTHE HABBIKOB CAMOCTOSTENILHOM paboThl ¢ yueOHON U TEXHUYECKOH JINTEepaTypoi mo
BOITPOCAM PACUYETOB HA MPOYHOCTh, KECTKOCTh U YCTOMYUBOCTh

2. Mecto qucuuniaunbl B crpykrype OINOII 6akanaBpuara

I[I/ICHI/IHJ'II/IHa «COHpOTI/IBHeHI/IC MaTCpPUaIOB» OTHOCUTCA K AUCHUIITIMHAM 00s13aTENILHON YacTH
OCHOBHOI1 ITpodeccroHaIbHOI 00pa30BaTeIbHON IPOrpaMMBbl OakajaBpuaTa 0 HAlpaBJIEHHIO
noaroroBku 35.03.06 «ArpouHXeHEpUUsL», U3y4aeTcs B 5 ceMecTpe.

CBs3pb JucHUIIMHBI «CONPOTHBJICHHE MATEPHAJIOB'' ¢ MpeamecTBYOIUMHA
AUCHUILIMHAMH U CPOKHU HX U3yYeHUsl

Taoauna 1
Kon JIMCIUIIIMHBL, TPEIIeCTBYIOINE AUCIUTLINHE Cemectp
JIACLAIUIAHEI «ConpoTHBIICHIE MaTCPUATIOBY
b1.B.11 Martematuka (BbIciras MaTemMaTHKa) 1,2,3
b1.0.06 duzuka 1,2,3

CBs3pb AUCHHUIIIIMHBI ((COl'lpOTl/IB.]IEHl/Ie MaTepuajaoB» ¢ MOCJICAYIOIIUMHU
AUCHUIIVIMHAMHU U CPOKH UX U3YUYCHUS

Ta6auuna 2
Kon JIMCIUIIINHEIL, CIEeTyIOINe 32 TUCITUILTHHON Cemectp
JCIMTUTAHBI «COMpOTHBIIEHUE MAaTEPUATIOB
b1.0.17 Jeranu maivH 6
b1.0.12.01 CenbCKOXO035ICTBEHHBIE MAIIIUHbI 8
b51.0.14.01 HanexxHoCTh U pEMOHT MallvH 7
b51.0.12.02 TpakTopsl ¥ aBTOMOOHITH 8

Ces3pb AUCHUIIJIMHbI «COHpOTI/IB.]IeHI/Ie MaTepuajaoB» CO CMEKHBIMHA
AUCHUMIIVIMHAMHU U CPOKH MX U3YUCHUSA

Taoauna 3
Kon JIMCUUTUIMHBL, CMEXHBIE C AUCIMIUTUHON Cemectp
JIACTIUTITAHBI «ConpoTuBIIEHHE MaTEPUATIOB)
b1.B.JIB.01.01 TeopeTnueckast MexaHHKa 3,45
b51.0.13.01 MexaHuzanusi, 53JeKTpU(UKaUs ¢ aBTOMATH3ALUs 5




bepmepck

UX XO3SIUCTB

3. Pe3yabTaThl 0cCBOEHHMSI AUCUUIIMHBI (MOaYJIs1) «CoONPOTHBJIEHHE MATEPUAJIOB))

[Iporiecc u3y4yeHUs TUCIUTUTMHEI HAIIPaBJICH Ha (POPMHUPOBAHKE DIIEMEHTOB CIICTYIOIIHX
komnereHiui B cootBercTBUU ¢ ®I'OC BO 110 1aHHOMY HaIpaBJICHUIO:

Kon HaumenoBanmue HNupukartop nocruxenusi| B pe3yibTare ocBOeHHS AUCHUTIHHBI
KOMIIeTe KOMIETEeHIINH KOMIEeTEHIINU 00y4aIOLIUIACS TO0IKEH:
HIHH
Oobmenpodeccuonanbubie komnerenuun (OIIK)
OIIK-1.| Cnoco0eH pemaTthb OIIK-1.1. 3HaTh: MOACIIH TBEPABIX
THIIOBBIE 32/1a4H JemoHCTpHUpYeT 3HaHUE nehOopMUPYEMBIX TE€J; OCHOBHBIE METO/IbBI
npogeccuoHaAJIbLHOM OCHOBHEBIX 3aKOHOB OIIpelIeJIEHUS BHEIIHUX HArpy30K U
AeATeTLHOCTH HA MaTeMaTHYECKHX, BHYTPEHHHX YCHJIMI B 3JIeMEHTAX MaIIiH
OCHOBE 3HAHU €CTECTBEHHO-HAYUHBIX U | W KOHCTPYKIIHIA;
OCHOBHBIX 3aKOHOB 001IeTPOECCHOHANBHBIX | YMeTh: IPOBOAUThH UCTIHITAHHS
MaTeMaTHYeCKUX H JTUCTIATUINH, JJIEMEHTOB KOHCTPYKIHI HA IPOYHOCTDH U
€CTEeCTBEHHBIX HAYK ¢ | HEOOXOOUMBIX IS YKECTKOCTh C MCIIOJIb30BaHUEM
NpUMeHeHUeM pELICHHS TUTIOBBIX 33/1a4 B| HCIBITATEIBHBIX YCTAHOBOK; COCTABISATh
uHGpOpPMaAIHOHHO- arpoMHXCHEPUH MEXaHHKO-MaTeMaTHIECKUE MOJIEIH
KOMMYHHKAIUOHHBIX THUTIOBBIX AJIEMEHTOB KOHCTPYKITHIA,
TeXHOJIOT Ul BnaaneTs: HaBBIKAMH UCTIOTH30BAHHS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCHHUININH, TCOPETHUICCKOI0O 1
SKCIIEPUMEHTAIBHOTO MCCIIeI0OBAHMS;
METO/IaMU MaTeMaTHUECKOTO aHaJIn3a U
MOJIEIPOBAHHSL.
OIIK-5| Cnoco6en yuactBoBath| OIIK-5.1. 3HaTh: METOAMKY BBITOJIHEHUS

B [IPOBEJCHUHU
JIKCIEPUMEHTAIBbHBIX
HCCJIeI0BAHMI B
npo¢ecCHOHATbHOM
JAesITeJIbHOCTH

Ucnonw3yer kiaccuieckne
¥ COBPEMEHHBIEC METO/IbI
HUCCJIEIOBAHUN B
arpouH)XeHEepUH

IIPOEKTHBIX U MPOBEPOYHBIX PACYETOB HA
MIPOYHOCTh, KECTKOCTh M YCTOMUHNBOCTE;
COBpPEMEHHBIC TCHACHITIH B
MIPOEKTUPOBAHUN KOHCTPYKIIUH,
HaIpaBIIEHHBIE HA ITOBBIIICHUE UX
MIPOYHOCTH, HAJISKHOCTU U
SKOHOMHUYHOCTH;

YMmerTh: aHanu3upoOBaTh HArpy3KH,
JIEUCTBYIOIIIME HA 3JIEMEHTHI
KOHCTPYKITH, ¥ BBIOUPATh pPaCUCTHHIC
CXEMBI; BBITIONHATH OIIEHKY IPOYHOCTH,
YKECTKOCTH ¥ YCTOHYHBOCTH ITPH
MIPOCKTUPOBAHUU U KOHCTPYUPOBAHUH
THIIOBBIX JIEMEHTOB MaIIINH;

Baagerb: OCHOBHBIMU METOJIAMH
MOCTAHOBKHU U PELICHUS UHXKEHEPHBIX
3a/1a4; TBOPUYECKUM MTOAXOA0M K PEIICHUIO
WHXXEHEPHBIX 3a/1a4.

4. CTpyKTYpa M coJep:kaHue TUCHUILIUHBI (Moay.s) «ConpoTuB/IeHHe MATEPHAJIOBY

4.1. CTpyKTYypa AMCUUILINHBI (MOIYJIs)

OO6m1ast TpyI0EMKOCTh TUCIUIUTAHBI COCTABIIACT 4 3a4eTHBIX eAMHUIBI, 144 Jaca.




Conep:kanue nucuuiuinabl Ha OO0

CaMOCTOSITeJIbHYIO Pa0OTY CTYA€HTOB

Buabl yueoHoii padoThl, BRJIOYAS

TPYAOEMKOCTH (B Yacax)

@opMBbI TEKYIIEr0 KOHTPOJIS
ycnesaemoctu . dopma
NMPOMEeKyTOYHOM aTTecTanuu

KonrakrThas pa6ora, CaMocrosiTe/b- (no cemecmpam)
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Pazoen 1. BBenenue
OcHOBHEBIE OHATHA, 3ajaun v |5 |4 |2 |4 2 211 1
METOJIBI COTIPOTHUBIICHHS
MaTepuanoB. PeanbHbI 00bEKT
u pacuetHas cxema. Cuibl
CITHUE U BH%TpeHHHe.
€TOJT CCUCHHM.
Pazpeu 2. I'eomeTpuueckne XapakTepUCTUKHU IVIOCKUX CeYeHMit
Crarndeckrie MOMEHTEI. 51612 |4 2 2 11 1
MoOMEeHTBI HHEpUUI: OCEBOM,
TOJISIPHBIN, IEHTPOOEKHBIH.
TeopemMbl 0 MOMEHTaX
WHEPUIUH. MOMEHTHI HHEPLIUU
npocTermux Guryp.
Paznen 3. PacTsaxenue u c:xxkatue
Ormpenienienne npooabHbIXCHI| 5 |6 |4 | 2 2 11 2 2
Y HOPMAJILHBIX HANPSHKEHUH B
Pa3IUYHBIX CEYCHUSIX CTEPIKHS.
3akoH ['yka. Koapdunment
Ilyaccona.
Paznen 4. Ilockuii u3rud 6aaku
UYucTelii u monepevnsiii u3rud. |5 |6 |4 | 2 2 1 /1|2 2

BHyTpeHHUE cUII0BbIE
(haKTOPBI: IOTIEPEUHBIE CUJIBI U
M3rHOaroIe MOMEHTHI.
[Moctpoenue smrop Q u M st
MPOCTENIIINX CXeM OaJoK.
Cocrasnenue smop Q u M o
ydacTkaM. OnpezneneHue
OIIOpPHBIX peaKUuii U
nocTpoenue 3mop Q u M s
0aJoK.

Pa3zoen 5. Cnsur. Kpyuyenue




UuCThIil COBUT U €T0 518 |4 |4 4 2 |2
ocobenHoctu. 3akoH ['yka nmpu
caBuTe. 3aKOH MapHOCTH
KacaTeNbHBIX HAIPSHKCHHN.
Kpyuenue 6pyca ¢ Kpyribim
MOTIEPEYHBIM CEUCHHEM.
[onspHbIii MOMEHT
COINPOTHUBJIEHUA. YTOJI
3aKpy4YHBaHUS U YTOJI CABUTA.
Pacder BanioB Ha MPOYHOCTB.
IToctpoenue smop M kp u

Pazoen 6. OcHOBBI TEOPUH HANIPSIKEHHOTO U 1e()OPMHPOBAHHOIO COCTOSHUS

HamnpspkenHnoe cocTosHuE B 514 |2 |2 4 2 |2
TouKe. | TaBHBIE TUIOMAAKH U
[JIABHBIE HAIIPSKSHUS.
IloTeHumanbHas 3HEPrust
yrnpyrux aedopmanuii npu
CJI0KHOM HarpsKEHHOM
CcOCTOSIHMU. [ ' MmoTe3bl
MPOYHOCTH IPU CI0XKHOM

Paznen 7. Ci0:xkHO€ cCONpOTHBIEHHE

N3rub ¢ kpydeHuem. 516 |2 |4 4 2 |2
Onpenenenre HanpsSKEHHOTO
COCTOSIHUSI B OTIACHBIX TOUKaX
CEUYCHHUSL.

OrnpeeneHne SKBUBAICHTHBIX
(TIpYBEIEHHBIX ) HATIPSKEHUH
110 OJTHOM U3 TUIIOTE3

Paznen 8. Ilpogoabnbiii n3rud. CTep:kHeBbIe CHCTEMBI

[pononbueiii u3ru6. [lonsstne |5 |6 |4 | 2 4 2 |2
00 yCTOMYHUBOCTH.
Kputnueckas Harpyska.
®dopmyia Ditnepa.

Brnustaue cioco6a 3akperieHus
KOHILIOB cTepxHs. Dopmyna
Slcurckoro. O00OOIIEHHBIH
meto. Kpurnueckue
HanpspkeHus. Pacuer Ha
poA0IbHBIN 3rub. Criocod
MIOCJIETI0BATENILHOTO
TPUOITKEHYS.

Pazaen 9. MeTtoabl onpejesieHus nepeMenieHui

Teopema o B3aumuoctu pa6or. | 5 |6 |4 | 2 4 2 |2
Teopema Kactunbsno. Meton
Mopa i1 onpeaeIeHus
nepemenieHuit. Crioco6
Bepemaruna (Metoz
€AMHUYHBIX CHII),
MPUMEHSAEMbIN ISt
OIIpeENIEHUS IEPEMEILIEHUI

Pa3gen 10. Pacuer craTuyeckn HeonpeaeIuMbIX CHCTEM




CraTudecku HEOTIpeIeTMbIe
Oasku. AHATUTHYECKUN
crroco6. Crroco0 cpaBHEHUS
nedopmartuii. Hepaspesnbie
Oanku. Teopema Tpex

MOMEHTOB. MeTo UKTUBHON

Oarku.

CraTH4eckH ornpe/ieTuMbIe
pamsr. [Toctpoenue smtop Q u
M u onpenenenue

Pazgen 11. Jlunamuueckoe aeiicTBHe Ha

IPy3KH

PacueTs! Ha mpo4YHOCTH NpU
JUHAMHUYECKUX Harpy3Kkax.
PacyeTsl Ha MPOYHOCTH MpHU
yIapHBIX Harpy3Kax.
YeranocTs MaTepuanos.
Bomnpocsl Hazie:xkHOCTH U
JIONITOBEYHOCTH TIPH pacyeTax

5

6

4

2 4 2 2

O0uas Tpy10eMKOCTh, B
yacax

68

36

32 40 18 | 22

18 18

IIpomexyTounas

dopma

3auer

3a4eT ¢ OLEHKON

OK3aMeH

Conep:xanue qucuuinabsl Ha 030

Bunsbi yueOHoii padoThl, BKJIIOYAs
CaMOCTOSITeJIbHYIO Pa0OTY CTYA€HTOB

TPYA0EeMKOCThb (B 4acax)

@opMBI TeKYLIeT0 KOHTPOJIS
ycneBaemoctu .dopma
NPOMEKYTOYHOM aTTecTAlluN

Kouraktnas paéora| CamocTosiTelib- (no cemecmpam)
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Pa3zoen 1. BBenenne
OCHOBHBIE IOHATHS, 3a0a4U U 511 |1 10 4 6

METO/IbI COITPOTUBJICHUSA
MaTepuaoB. PealibHblll 00BEKT U

pacucTHad cxeMma. CuJibl BHCIITHHE

U BHYTpEHHHE. MeTo1 ceueHmil.

Paznen 2. 'eomeTpuyeckue XapaKkTepUCTHKHU MVIOCKUX CeYeHU




Crarndeckrie MOMEHTH. MOMEHTHI
UHEPIUil: 0CeBOM, MOJSPHBIN,
IIEHTPOOSKHBINH. TeopeMsl 0
MOMEHTaX HHEePITUH. MOMEHTHI
WHEPLUHU TPOCTSUIINX (Uryp.

Pa3nen 3. PacTsskeHHne U C:KATH

Omnpenenenne TPOAONBHBIX CHI U
HOPMAJIBHBIX HANPSKCHUH B
Pa3IMYHBIX CEUSHUSIX CTEPIKHSL.
3akon I'yka. Koadpumment
Ilyaccona..

Paznen

4, IIlnockuit M3rud 0aaKu

YucTelil ¥ IonepeuHbli H3ruo.
BuyTtpennue cuinoBbsie GpaKkTOpPHI:
MOTIEPEYHbIE CUJIbI U U3rubaroImume
MoMeHThI. [loctpoenue amop Q u
M 115t mpocTeHIINX cXeM OalloK.
Cocranenue >natop Q u M no
yaactkam. OnpeneneHue OropHbIX
peakuuit u nmoctpoenue 3mop Q u
M nst Ganok.

Pa3zoen 5. CnBur. Kpyuenun

(4

YucThlil CIBUT B €70 0COOEHHOCTH.
3akon ['yka mipu ciBure. 3aKoH
NapHOCTH KacaTeJIbHbIX
HanpsokeHuit. Kpyuenne 6pyca ¢
KPYTJIBIM TIONIEPEYHBIM CEYCHUEM.
Ilonsipublit MOMEHT
COIIPOTHUBJICHUSA. YTOII
3aKpYy4MBaHHUS U YTOJ CIIBUTA.
Pacuer BaJIoB Ha TPOYHOCTE.
ITocTpoenue smrop M kp u
KacaTeJIbHbIX HAPHKCHUI

2 10 4

6 |1

Pazoen 6. OcHOBBI TEOPH

U HANIPSZKEHHOT 0 1 1ehopMHUPO

BAaHHOI'0 COCTOSAHUSA

HanpsixeHHOE COCTOSIHUE B TOUKE.
I'1aBHBIE IIOIIAIKK U TIIaBHBIE
HanpsbkeHus. [loTeHnnansHas
9HEprus ynpyrux aedopmarmii
IIPH CJIO’KHOM HaIPsKEHHOM
COCTOSTHUHM. | MIIoTe3s! MpoYHOCTH
IIPU CJIOKHOM HAIPS’)KEHHOM
COCTOSIHHU B TOUKE

5

1

4 11

Pazpen 7. Cii0:kHO€ CONPOTUBJICHUE

U3rub ¢ kpyuenuem. OnpesencHue
HaIPSHKEHHOTO COCTOSHUS B
OITACHBIX TOYKAX CEYECHHUS.
Onpenenenne 3KBUBAIEHTHBIX
(TpYBEeHHBIX ) HATIPSHKEHHIA 110
OJHOM U3 TUIIOTE3 MPOYHOCTH.
Kocoit n3ru6 (Hermockwuii).

1 12 8

4 11

Pa3nen 8. IlponosbHbiii n3rud. Crep:kHeBbIe CHCTEMBI




IIpomonsusii n3rud. [lonsarue 06
ycToitunBoctu. Kputnueckas
Harpyska. @opmyna Ditnepa.
Bnmsiaue crmoco6a 3akperieHus
KOHIIOB cTepxHs. Dopmyna
Scunckoro. O600IEHHBIH METO/,
Kputnueckue nanpspkenus. Pacuer
Ha MpoAoIbHBIH H3rud. Crocob
MOCJIEI0BATEILHOTO

TIPUOIIKEHUS.

12

Paspen 9.

MeToabl onpeesieHus nep

eMelleHu i

Teopema 0 B3aUMHOCTH padoT.
Teopema Kactunbsno. Meton
Mopa 115 onpeesIeHus
nepemernieanii. Criocoo
Bepemaruna (Mmeton
CMHUYHBIX CHII),
MIPUMEHSIEMbIN JIJIs1
onpeaeseHUus NepeMeICHU I

5 |1

1

12

Pa3n

ea 10. Pacuer craTn4yecku Heon

peacauMbIX CUCTEM

CraTuuecku HCOIPCACINMBIC
0anKu. AHATUTUYIECKUH CTI0COO.
Crioco6 cpaBHEHUS AeOpMaIIni.
Hepaspesnsie 6anku. Teopema
TpeX MOMEHTOB. MeTo
(huKTHBHOI OaNKH.

Cratuuecku OIpeACINMBIC paMBbI.
ITocTpoenue smop Q u M u
orpeJiesieHle epeMeLIeHU 1is
pam 1o cioco0y Bepemaruna.

5 |1

1

12

8

4

1

Pazgen 11.

Jdunamuyeckoe geiicTeue

HArpy3KH

Pacuersl Ha MPOYHOCTH IpU
JUHAMHUYECKUX Harpy3Kax.
PacueTs! Ha IPOYHOCTH NpH
yJapHBIX Harpy3Kax. ¥ cTajJocTh
MaTepuanos. Bompocsl
HaJEKHOCTHU M TOJITOBEYHOCTH
IIPU pacyeTax JeTaIeH.

5 |1

1

13

OO0mas Tpy10eMKOCTb, B Yacax

12

12

123

69

54

9

IIpomexyrounas

Dopma

3auer

3ayer ¢ OlLIEHKOH

DK3aMeH

4.2. ConeprxxaHue TUCHUINIHHBI (MOIYJINA)

B pasnene 4.2. nporpaMmMsl yueOHOM AucUUIUIMHBI «CONPOTUBICHHE MaTEpPHAIOB)»
CIMHULl MaTepuana JUCLUIUIMHBI.
CopepxaHue IUCLUIUIMHBI CTPYKTYPUPYETCSl IO pasjenaM, TeMaM U pacKpblBaeTcsl B

MPUBOJATCS  KpaTKue

aHHOTAlNH

CTPYKTYPHBIX




AHHOTAITUAX pabouel MPOrpamMMBbl ¢ JOCTATOYHOW MOJHOTOM, YTOOBI OOydYarouuecs MOTIIN
M3y4aTh MaTepUaNl CAMOCTOSTEIBHO, ONUPASICh HAa MTPOTpPaMMy.

Pazoen 1. Beenenue

OcHOBHBIE TOHATHS, 33]]a4U U METO/Ibl COIIPOTUBIICHUSI MaTEpUAIOB. PeabHbIi 00BEKT U
pacuerHas cxeMa. Cuibl BHELIHKME U BHyTpeHHUE. Meton ceuenuil. [lepemenienus,
nedopmaruu 1 HanpspkeHus. OOIIKe THIOTE3bl CONPOTUBIICHUS MaTepUaioB. [IpuHIHITEL
pacuera 3JIEMEHTOB KOHCTPYKIIUN HA IIPOYHOCTb U KECTKOCTb.

Pazoen 2. I'eomerprudeckre XapaKTePUCTUKH IIOCKUX CEUECHHUH

Cratnueckie MOMEHTHl. MOMEHTBI HHEPLUI: OCEBOM, MOISAPHBIHN, IEHTPOOESIKHBIA.
TeopeMbl 0 MOMeHTax UHEPIHK. MOMEHTHI HHEPIHH npocTeimux uryp. [ToBopot oceii.
3aBHCHMOCTH MEX1y MOMEHTaMU MHEPIIMHU TPH MTPeoOpa3zoBaHnu KOOpAUHAT. [ TaBHBIE OCH U
IJIABHBIE MOMEHTBI NHEPLIUH CEYCHHUS.

Pazoen 3. PacTsokeHHe U cxxaTHe

Onpenenenre MpoJOJIbHBIX CHJI U HOPMAJIbHBIX HANPSDKEHUN B PA3JIMYHBIX CEUEHUSIX
crepxHs. 3akoH ['yka. Koadpduuuent [lyaccona. Moayib npoaosibHOM ynipyrocTH. Y cioBUs
IIPOYHOCTH U JKECT- KOCTH.

OKCIIEpUMEHTAIBHOE N3YUECHHE pacTshKeHUs-cokaTus. {uarpamma pactsbxenus. [lepenenst
IIPO- MOPLMOHATBHOCTH, TEKYUECTH, IPOYHOCTH. [ImacTuuHOCTb, XpynKocTh. Jlomyckaemble
HanpsbkeHus. Koagunuent 3anaca npounoctu. Pacuer neraneit Ha pacTsxkeHue.

HanpspkeHns B HAKJIOHHBIX CEYEHMSIX. YUET COOCTBEHHOI'O Beca NPU PaCTSKEHUU-
ckarun. bpyc paBHoro comporuBineHus. IloHATne O cTaTHYECKM ONpPENEIMMBIX MU
HeomnpeaeauMbIX cucteMax. OCOOEHHOCTH CTaTUYECKU HEOIIPEIEIUMbIX CUCTEM.

Pa3zoen 4. Ilnockuit u3rud 6anku

YucTelii ¥ oniepeyHbIi n3rud. BHyTpeHHNE CHIIOBBIE (PAKTOPHI: MOTEPEUHBIC CHIIBI U
nsrubarone MoMmeHThl. Iloctpoenue smop Q wm M ans mpocredimux cxem Oallok.
Cocrasinenue smrop Q u M mo ydactkam. OnpesiesieHHe OMOPHBIX PEaKIuil ¥ MOCTPOCHHE
smrop Q u M ans Ganok.

HanpsiokeHus mpu 4ucToM U nonepeuyHoM uzrude. 3akoH ['yka. @opMysbl KEeCTKOCTH.
Tpu Bua pacueToB Ha U3THO0. MOMEHT CONPOTHBIICHHUS.

KacarenbHble HanpsixkeHus npu u3rude. ®opmyna XKypasckoro. Ilepemenienus npu usruoe.

JuddepennnanbHble ypaBHEHUS KPUBU3HBI, YIJIa HaKJIOHa ¥ poruda Oanku. ['paHnuHbIe
yCJIOBHS. YHUBEPCAIHHOE YPaBHEHUE U30THYTON OCH OaKH.

banku ¢ Heckonpkumu yuactkamu. [Ipasuno Kne6ma. Crioco6 orOpachiBaHUS KOHCOJIH.
[Toctpoenue ynpyroii auHuM 6anku. [IpoekTHpOBOYHBIN pacyeT MpH U3ruoe.

Onpenenenue nepeMeieHui s KOHCOJIbHbBIX 0alloK. bajiku mepeMeHHOro ceueHusl.
CocraBnble Oanku. Cpe3zaroliee ycuiue.

Pazoen 5. Cniur. Kpyuenue

YucThlit cIBUT U €ro 0COOeHHOCTH. 3aKkoH I'yka mpu cBure. 3aKoH MapHOCTH KacaTeIbHbIX
HanpspbkeHuid. Kpydenne Opyca ¢ KpyribIM nornepedHbiM ceueHueM. [1onspHbiii MOMEHT
COIIPOTHUBIIEHUS. YTOJI 3aKpyYMBaHuUs U yroi cisura. Pacuer BanoB Ha npo4HocTs. [locTpoeHne
S0P M «p M KacaTeNbHBIX HAIPSHKEHUM.

Oco0eHHoCTH pacueTa CTep KHEN ¢ HEKPYTJIbIM MOTIePEYHbIM ceueHneM. Hanpsokenus u
nepopMaluy Npu Kpy4eHUH TOHKOCTEHHBIX CTEPKHEN OTKPBITOrO U 3aKPBITOTO MPOQUIIs.

Pa3zoen 6. OcHOBBI TEOPUHU HANPSXKEHHOTO U APOPMHUPOBAHHOTO COCTOSHUS
HanpspkeHHOE cocTOsiHKE B TOUKE. | TTaBHBIE IUIOLIAIKKU U [JIaBHbBIE HANIPSKEHMUSL.
[ToTenunanpHas 3Heprus ynpyrux aedopmanuii mpy CI0KHOM HaMPsHKEHHOM
COCTOSIHUM. | MITOTE3bI TPOYHOCTH NPH CI0KHOM HAIIPSHKEHHOM COCTOSIHUU B TOUKE.

Pazoen 7. CiioxxHoe cONpOTHUBIICHHE

N3rub c kpyuenuem. OnpeieneHne HanpspkeHHOTO COCTOSHUSI B OMACHBIX TOYKAaX CEUEHHS.

Onpenenenne SKBUBATIEHTHBIX (IPUBEIEHHBIX ) HAMPSHKEHUH TI0 OIHON U3 THIIOTE3
IIPOYHOCTH.

Kocoii n3ru6 (nertockwuii). OnpezeneHue HOpMaIbHBIX HAPSDKEHUH U TTOJIOKEHUS



HEHUTPAJIBHO- T'0 CJI0s. Y CIIOBUS IPOYHOCTH. OnpeieneHne nepeMeIeHuil.

Buenentpennoe pactsokeHue-cxxarue. OnpenesieHne HapsyKeHU U MOJT0KEHUS
HEUTPAIBHOIO CJIOS. Y CIOBHS NPOYHOCTU. Pannyc unepuuu. Aapo ceuenus.

Pa3nean 8. [IpononbHbiil n3rud. CTepKHEBBIE CHCTEMBI

[TpononwHsiii u3rud. [lorsTre 06 ycroitunBocT. KputHueckas Harpyska.
®dopmyia Ditniepa.

Biustnue cioco6a 3akpernsieHust KOHIOB cTepskHs. @opmyina SAcuHckoro.
O06006mennsbIi Metoa. Kputnueckne HanpsokeHus. Pacyet Ha po1osibHBINA U3THO.
Crioco6 mocieoBaTeabHOTO NPUOIKEHHS.

CrepxueBble cucteMsl. Pama. @epma. J{luarpamma Maxkcsemia-Kpemonsl. Pacuer
CTaTUYECKHU ONpeAeTuMOi pepMbl.

Pa3nen 9. Meroas! onpeneneHus nepeMenieHui

Teopema o B3aumHocTH padoT. Teopema Kactunbsino. Meroa Mopa myist
omnpexaeneHus nepemenienuii. Crioco6 Bepemaruna (MeTo eTMHUYHBIX CH),
MIPUMEHSIEMbIH /17151 OTIpEIETICHUS IEPEMEIICHUN.

Pa3nen 10. Pacuer ctaTruecku HEONpeEAeIUMbIX CHCTEM

Cratudecku HeonmpeaenumMblie Oanku. AHamuTH4Yeckuit crnoco6. Crnocob
cpaBHeHus nedopmanuii. Hepaspesnsie 6anku. Teopema Tpex MOMEeHTOB. MeTo
(bUKTUBHOH OaJKH.

Cratudecku onpenenumbie pambl. [loctpoenue smrop Q u M u onpenenenue
nepeMeleHuit s pam no cnocody Bepemaruna.

Cratudecku HeonpeenuMble paMbl. PacdeT craTUuecku HEONPEAeINMbIX
CTEPKHEBBIX CUCTEM cHJl. BEIOOp OCHOBHOI cHCTEMBbI, KAHOHUYECKHE YPaBHEHUS
IepeMeLeHH, 10A00p CeUeHus.

Pa3nen 11. Jlunamuueckoe neiicTBUE Harpy3Ku

Pacuersl Ha TPOYHOCTD NPU AMHAMUYECKUX Harpy3kax. PacueTsl Ha IpOYHOCTH
MIpU yJApHBIX Harpy3kax. Y cTajocTh MaTepuanoB. Bonpockl HaieKHOCTH U
JOJITOBEYHOCTH TPU pacueTax JeTajeil.

5. O0pa3oBaTe/ibHbIe TE€XHOJOTHH

ITpu noaroToBke GakanaBpOB-OMOIOTOB UCHOIB3YIOTCS CIIEAYIONINE OCHOBHBIE (POPMBI
MIPOBE/ICHUS YUeOHBIX 3aHATHUI:
® HHTCPAaKTUBHBIC JIEKIWH;
e JIeKLUU-TIPecCc-KOH(EpEeHINH;
® TPEHUHTU U CEMUHAPBHI 110 Pa3BUTHIO NMPOPECCUOHAIBHBIX HABBIKOB;
® TpYNIOBbIE, HAYYHbIE JUCKYCCUU, A€OATHI.

6. YueOHO-MeTOAMYECKOE OOecleYeHue CaMOCTOSITeIbHOM PadoThbl CTYIEHTOB.
OueHoYHbIEe CcpeAcTBA AJf TeKylUIero KOHTPOJISI YCIeBAeMOCTH, NMPOME:KYTOYHOI
aTTeCTALMH N0 UTOTaM OCBOECHMS THCIUIIIUHBI

6.1. Conep:xanue caMoOCTOSITeIbHON PadoThI 00yUYarOIIMXCS

Howmep TeMBI/BOTIPOCH], BHIHOCHMbIE HA CAMOCTOSTEIHHOE H3yUeHHe Kon-Bo | ®opmsl
TEMBI 4acoB paGoTHI
1 Beenenne 2

FCOMeTpI/IqCCKI/IC XapaKTCPUCTUKHU TTTIOCKUX CEUeHUM

3 Pactsoxenue u cxxatue 2




[Tnockwmii u3rub Oaku Pedepartsr,
UHIUBHUya
Cnsur. Kpyuenue
a by? JIbHBIC
3a1aHus

CnokHO€ COIIPOTUBIIEHUE

[IpononbHslit n3rud. CTep>KHEBBIE CUCTEMBI

4
5
6 OCHOBBI TEOPUH HAIPSHKEHHOTO U Ae()OPMHUPOBAHHOTO COCTOSIHUS
7
8
9

Meroas! onpenencHus nepeMeneHU

10 Pacuer cratudecku HCONIPCACIIMMBIX CUCTEM

N N T S

11 JluHaMu4yecKoe ICMCTBUE Harpy3Ku

VYueOHbIM 1aHOM HampasieHus: nmoarotoBku 35.03.06 ArpouH)keHepus MO JTUCIUILUIMHE
«CoIpOoTHUBIICHUE MaTEPUATIOB» TPEIyCMATPUBACTCS CAMOCTOSTENbHAs paboTa CTyHEHTa, KOTopas
BBINOJIHSACTCSl  CIICAYIONIMMH BUJaMH CaMOCTOSITEIbHON pabOThI: TOArOTOBKAa pedeparoB 1o
JTUCIUILTAHE, BHITTOJIHEHUE WHIMBUTyaTbHBIX 33 JaHHH

Pedepar

Pedepar wucnompzyercss Asis OLEHKM YMEHUH CTyJIEHTa CaMOCTOSITENbHON paboTe ¢
JUTEPATypOd, BBHIOJHEHHS aHAINW3a MaTepualia MO BBIOpaHHOW Teme W (OPMYJIMPOBAHUE BBIBOIOB.
Tembl pedepaToB BBIIAIOTCS TMperoaaBaTeieM, MPOBOISAIIMM IPAKTUYECKHE 3aHATHS B TPYIIIE,
WHIUBUAYAIBHO KaXIoMy cryaeHTy. OOmmii o0beM pedepara ITODKEH cocTaBiaTh 15...20 crpaHuly
MamHonucHoro Tekcta. @opmar A4, pazmep mpudta 14, MeKIYCTPOUHBII UHTEPBAT MOIYTOPHBIN.
[Tocne 3aBeprieHUs BHITIOTHEHHS pedepara MPOU3BOIUTCS €ro 3ammTa B (GopMe WHIAUBHIYAITBHOTO
coOecenoBanus ¢ npemnoaasareneM. Pedepar oreHUBaeTCs OLEHKaMU «3a4TEHOY, «HE 3aYTCHOY.

Hlxana Kpurepun ouennBanust

OneHka «3auyTeHo» - co0ro1eHBl hopMalibHbIEe TPeOOBaHUS K pedepaTy U ero
oopmitenmto;

- IPE/ICTaBJIEHO TPAMOTHOE U IIOJTHOE PACKPBITHE TEMBI;

- chopMynupOBaHBI OCHOBHBIE BBIBOBI IO paloTe;

- B TeKCTe pedepara MPUCYTCTBYIOT CCHUIKM Ha HCIIOJB3YEMYIO
auTepatypy U uMeerca  OubOiamorpaduyeckuil  CIMCOK,
COOTBETCTBYIOIIHI TeMe pedepara;

- YMEHHE BbICKa3bIBaTh U 000CHOBATh CBOM CYXKJIEHUS MPU OTBETE
Ha BOIPOCHI BO BPEMsI 3alIIUTHI.

OrneHka «He 3a4TeHO» - He coOmoieHbl (opManbHble TpeboBaHUs K pedepaTy U ero
0 OpMIICHHIO;

- MIPE/ICTaBJIEHO HE MOJIHOE PACKPHITHE TEMBI,

- HET OCHOBHBIX BBIBOIOB I1O pa60Te;

- OubnuorpaduvecKuil CIMCOK HE COOTBETCTBYET TeMe pedepara;
- BO BpEMs 3alllUTBL 06Hapy>I<eH0 HE3HAHHWEC HJIM HCIIOHUMAaHUEC
Oosblel niK Haubosee BaKHOM yacTH TeMbl pedepara.

Crpykrypa pedepara
1. TurynbHBIHN JHCT.
2. Ornasnenue (IUIaH, COJCpKaHHE), B KOTOPOM yKa3aHbl Ha3BaHUS BCEX pa3/esioB (ITYHKTOB
wiaHa) pedepaTta ¥ HOMEpa CTPaHHIl, YKa3bIBAIOIIME HAYalo 3THUX pa3/IelioB B TEKCTE
pedepara.
3. Beeaenue (1,5-2 crpaHuiip).



4. OcHoBHas 4vacth pedepara (12-15 crpanuir). MoxeT uMeTh OJHY WJIM HECKOJBKO TJIaB,
cocrosmux u3 2-3 maparpadoB (IIOAMYHKTOB, Pa3lelioB) W MPEANONaraeT OCMBICICHHOE U
JIOTUYHOE U3JI0’KEHHUE TJIABHBIX MOJOXKEHUN U UIeH, CollepKalluXcs B M3yUYEeHHO uTeparype.
B tekcTe 00s3aTeNnbHBI CCHUIKU HA IEPBOMCTOYHUKH.

5. 3akmmrouenue. Coep KUT TJIaBHbIE BBIBOJIBI M UTOTH U3 TEKCTa OCHOBHOM YacTu.

6. bubmuorpadus (cmmcox murepaTypsl) CHHCOK COCTaBISETCS COTJIACHO MpaBHIIaM

OoubmmorpadguuecKoro onucaHusl.
Ilpumepnvie memol peghepamoe

[Tpumep Ne 1
['eomeTprueckue XxapakKTepUCTHKH IIJIOCKUX CEYSHUH
ITpumep Ne 2
[TocTpoenue >mop BHYTPEHHUX YCHIIMH H MOMEHTOB TIPH MPSIMOM MTOTIEPEYHOM U3rHO
ITpumep Ne 3
Hanpspxenns u neopManuy mpu NpoCThIX CIydasx 1epOpMHPOBAHUS
[Tpumep Ne 4
MeToa HauabHBIX MapaMeTpoB (YHUBEPCAIbHOE YPaBHEHUE U30THYTON OCH OAJIKH).
ITpumep Ne 5
Crnoxnoe conpoTuBienue. [1oaxos k onpeneneHuio HanpsHKeHUH U aedopmaruii,
pacueraHa MPOYHOCTb U KECTKOCTb.
[Tpumep Ne 6
Merton Diinepa Juist onpeeeHns KpUTUYECKUX CHil. BusiHre crnocoOoB 3aKperyieHrs KOHIIOB
CTEpIKHS Ha BEIMYUHY KpUTHUECKO# cuiibl. [Ipenensl npumenumoctu popmysl Ditnepa.

TecTbl
TecTbl - WMHCTPYMEHT, C TOMOIIBIO KOTOPOTO TMENAror OICHHBAET CTENEHb JIOCTHKEHUS

CTYICHTOM TpeOyeMbIX 3HaHHM, yMeHHI, HaBbIKOB. CocTaBleHHE TecTa BKIIOUaeT B cels co3laHue
BBIBEPEHHON CHCTEMBI BOMPOCOB, COOCTBEHHO MPOIEAYypY IPOBEIEHUsS TECTUPOBAHHUS U CIOCOO
M3MEPEHMS TIOJYYEHHBIX Pe3yJIbTaTOB.

Kpurepuu onenku tecta: O1eHKa «OTIUYHOY BBICTABJISETCS MIPH YCIOBUU MTPABUILHOTO OTBETA
CTyJIEHTa HE MeHee 4eM 85 % TeCTOBbIX 3aJaHU;
OrneHKa «XOpOIIO» BBICTABISETCS MPHU YCIOBUU MPABHIBHOTO OTBETa CTyAeHTa He MeHee ueM /0 %
TECTOBBIX 3aJIaHUH;
OreHKa «y/I0BIIETBOPUTEIHHOY BBICTABIISIETCS MIPU YCIOBUHU MTPABUIILHOTO OTBETA CTYJEHTA HE MEHEe
51 %; .
OreHKa «HEYIOBIETBOPUTEIIHHO» BBICTABISIETCS MPU YCJIOBUHU MPABUILHOTO OTBETA CTYJICHTAa MEHEe
yeM Ha 50 % TecTOBBIX 3aJJaHUN

KOHTpOJ'IBHI)Ie BOIIPOCKHI JJIsI CaMOIIPOBEPKU

Pa3zoen 1. Beenenue
1.1. 3apaun, uens u npeamer Kypca. 1.2. Knaccudukanus ¢popm tBepasix tei. 1.3.
Knaccudukanusa BHemHux ycuiauil. 1.4. 'unotessl o cTpyKType U AeOpMaIlMOHHBIX CBOMCTBaX
TBepabIX Tes. 1.5. [Ipunnunst. 1.6. Buyrpennue ycunus. Meron ceuenuii. 1.7. Hanpsokenus. 1.8.
Jedbopmaruu u nepeMerieHus.
Pazoen 2. I'eomerprudeckre XapaKTePUCTUKH IIOCKUX CEUEHHUH
2.1. IlonsATHE O TEOMETPUUECKUX XapaKTepucTukax. 2.2. LlenTp Tsxectu ceyenus. 2.3.
CraTHyecKuii MOMEHT TUTOIaAn cedeHus. 2.4. MOMEHTHI MHEPITUH CEUSHHsI: OCEBOM, IEHTPOOESIKHBIH,
MIOJIAPHBIH.
2.5 MomeHT conpoTuBieHus ceueHus. 2.6. MI3aMeHeHne reoMeTpuuecKuxX XapakTepuCcTUK Ipr
IapajuIeIbHOM IIEPEHOCE KOOPAUHATHBIX Ocei. 2.7. VI3MeHeHrne MOMEHTOB HHEPLIMH IIPH IIOBOPOTE
KOOPJMHATHBIX Oceil. 2.8. [ 1aBHbIC IEHTpaJIbHbIE OCH. 2.9. ['1TaBHBIE [IEHTPaIbHBIE MOMEHTHI MHEPIIUH.



Paszoen 3. PactsixeHue u cxatue
3.1. IIpomonbHbIe cUITbI U UX 3M0psl. 3.2. Hopmanbhbie Hanpspkenust. 3.3. edopmarium.
Yanunenue (ykopodeHue). MismMeHenue nomnepeunbix pazmepoB. 3.4. 3akoH ['yka. KoaddunmeHt
Ilyaccona.
3.5. [lepememenus. 3.6. HanpsokeHus Ha HAKJIOHHBIX II0MIAaKax. 3.7. JlomyckaeMoe HanpsbKeHUe.

VYcnosue npounocTH. 3.8. Tumbl pacyeToB Ha IPOYHOCTh. 3.9. MeToaMKa pacyera CTaTUYECKH
HeornpeaeauMsbix cucteM. 3.10. Yyer coOCTBEHHOTO Beca.
Paszoen 4. I1nockuii nornepeyHsIil U3rud
4.1. Buyrpennue ycunus B Oankax. 4.2. [luddepennuansnas 3aBucumMocts Mmexxay Q u M. 4.3.
Oniopbl BHYTPEHHHUX YCHIIMH B OaJIKax U METOJMKA UX OCTpoeHUs. 4.4. Dnropbl BHYyTPEHHUX YCUIIUI B
pamax 1 MeToaMKa ux nocrpoerus. 4.5. HopmanbHble HapsHKEHUS TPU U3rube. Y ClIoBHE IPOYHOCTH.
4.6. KacarenbHble HanpspKeHUS Tpu n3rude. Ycnosue npovynoctu. 4.7. [lepemerienus npu u3ruoe.
OcHoBHoe nuddepeHmaibHOe ypaBHEHHE U30THYTOM ocu O6anku. 4.8. MeTo1 HemOCpeICTBEHHOTO
uHterpupoBanus. 4.9. Meron HauanbHbIX TapaMeTpoB. 4.10. HanpsokeHHOE COCTOSIHUE B TOUKAX
ceuenus 6anku. 4.11. [TomHpiil pacder OanoKk Ha MPOYHOCTD.
Pa3zoen 5. Cnpur. Kpyuenue
5.1. [Monstue casura. 3akoH ['yka. Y cinoBue mpoyHocTH. 5.2. Dmiopa KpyTSAIIUMX MOMEHTOB. 5.3.
HanpsikeHus B ceueHMH Baja ¢ KPYIJIbIM ITOIEPEUHbIM CEUeHUEM. Y CJIOBHE IPOYHOCTH. 5.4. 3aKoH
I'yka. YcnoBue xxectkoctu. 5.5. Pacuer ctaTuecku HeonpeaeauMbIX Bajios. 5.6. Kpyuenue Basos,
MMEIOIIUX HEKPYIJIOe IoNepeyHoe ceueHne. 5.7. DMopbl KacaTesIbHbIX HAIPSUKEHUH B CEUeHUH Baa,
UMEIoIero GopMy MpsIMOYTOJIbHUKA.
Pazoen 6. OCHOBBI TEOPUU HANIPSHKEHHOTO U Ie()OPMUPOBAHHOTO COCTOSTHHUH
6.1. Hanpspkenust B TOUKe. 3aKOH MAPHOCTH KacaTeNbHBIX HanpspkeHud. 6.2. Hanpsoxkenus Ha
IIoImazaKe oouero noyuoxxeHus. 6.2. ['masusle ocu. ['naBHble HanpspkeHus. 6.4. IHBapuaHThI
HAIPSDKEHHOTO COCTOSIHMSA. 6.5. Buibl HanpsKeHHbIX COCTOAHUM. 6.6. [Imockoe HanpsKeHHOe
coctosinue. [Ipsimas u obpatHas 3agauu. 6.7. JlepopmMupoBaHHOE COCTOSIHUE B TOUKeE. 6.8.
O0600mmennsbIit 3akoH ['yka. 6.9. OTHOCHUTENTBEHOE H3MeHeHne o0bema. 6.10. Y aenpHas
NOTeHIMaIbHast SHeprus AeopmupoBanus. 6.11. Y aenbHble NOTEHIMAIbHbIE YHEPIUU U3MEHEHHUS
o0bema u popmbl. 6.12. Heo6X0aMMOCTh U CYIIHOCTH TUNOTE3 poyHocTu. 6.13. I'unoresa
HauOOJIBIIMX HOPMANbHBIX HanpspkeHuil. 6.14. I'unoreza HanOGOIBIIMX JTUHEHHBIX JehopManuii.
6.15. 'mmoTe3a HanOOMBIINX KacaTeIbHBIX HANpsDKeHH. 6.16. DHepreTnueckas rumotesa. 6.17.
O600mmenHnas runore3a Mopa
Pazoen 7. CioxxHO€ CONPOTUBIICHHE
7.1. Kocoit u3ru6: BHyTpeHHHE YCHIINS, HOPMaJbHbIE HANPsHKEHUs, HeUTpaabHas JTUHUA,
YCIIOBHE TIPOYHOCTH, KacaTeJIbHbIC HAIIPSDKEHHS, YCIOBUE POYHOCTH, Tiepemenienns. 7.2. M3rub ¢
pacTshkeHHeM (cxkaTueM): oOLIHid cirydall, BHyTpEHHHE YCHIINS, YCIOBUS IPOYHOCTH. 7.3.
BHeneHTpeHHOE pacTskeHHe (CKaThue): HopMallbHbIE HANPSKEHUS], HEUTpalibHas JIMHUSA, YCIOBHE
MPOYHOCTH; AAPO ceueHus. 7.4. V3- Tub ¢ kpydeHHeM: pacueT CTEpKHS C KPYIJIbIM MONEePEYHbIM
CEUEHHUEM, YCIOBUS MPOYHOCTHU; PacyeT CTEPXKHS C MPSIMOYTOJIBHBIM MOMEPEUHBIM CEYEHHEM,
YCIIOBUS IPOYHOCTH. 7.5. PacueT mpocTpaHCTBEHHOTO CTEPKHS.
Pazoen 8. IIpogonbHelil M3rud. Y CTOHYNBOCTh MEXAaHMUYECKUX KOHCTPYKIMHA
8.1. IloHsATHE YCTOMYMBOrO paBHOBECHS, KpUTHUECKOMN cuiibl. 8.2. Pemenue JI. Diinepa. 8.3.
Bnusiaue ycrioBmii 3aKperieHHs KOHIIOB CTEPKHEW Ha BETHYUHY KPUTHYECKOU CHIIBL. 8.4. 3aBHCUMOCTh
«g x— A». 8.5. MeToaMKka pacyeTa C)KaThIX CTEpKHEH Ha yCTOWYHBOCTb.
Pazoen 9. Metop! onpe/ielIeHAs IepeMeCHAN
9.1. IlonsiTue 06001IEHHBIX CHII U TiepeMelieHuid. 9.2. PaboTa BHEITHUX U BHYTPEHHHUX
yennuid. 9.3. [IpuMeHeHne npuHIIKIIa BO3MOXKHBIX ITepeMelieHni B ynpyrux cucremax. 9.4. Teopemsl o
B3aMMHOCTH Pa0oT u mepeMenieHuid. 9.5. Onpenenenue nepemenieHuit mo meroay Mopa. 9.6.
I'padoananutnueckuii ciocod Bepemaruna.
Pazoen 10. Pacyer cTaTHUECKH HEONPEAETUMBIX CUCTEM
10.1. Crenens cratmueckoit Heompeaenumoctu. 10.2. MeTon cuia: OCHOBHAasl CHCTEMA,
skBuBaneHTHas cucrema. 10.3. Kanonndeckue ypaBHenust meroaa cwi. 10.4. Meroanka pacuera



CTaTUYECKU HEONPEACTUMBIX CHCTEM METOJIOM CHIL.
Pazoen 11. Jlunammnueckoe neicTBUE Harpy30K

11.1. Yuer cusl uHEpIUU: paBHOYCKOPEHHOE JBIKEHHUE MPSMOJIMHEHHOro crepxkHs. 11.2.
Meroauka pacuera Ha ynap (3Hepretudeckuid moaxon). 11.3. [Ipoxonsnseiii yaap. 11.4. Ynap npu
kpyuenuu. 11.5. [Monepeunsiii ynap. 11.6. Yuer macc coynapsembix ten. 11.7. Knaccudukarus
MexaHnnueckux koiiebanuii. 11.8. Yeunusa B kosiebarenpHoi cucreMe. 11.9. CBoOoaHBIE KOIeOaHuS
CHCTEM C OJHOW CTENeHbI0 CBOOOABI 0e3 ydera CHUJI CONPOTUBICHUS M C YYETOM CHII
conpotusiieHus. 11.10. BeiHyX1eHHBIE KOeOaHMUs CHCTEM C OJTHOW CTEIIEHBIO CBOOOIBI O3 yuera
CWJI CONPOTHUBJICHHSI M C Yy4eTOM CHJI conmpoTuBieHUS. KodppunueHt nuHaMUIHOCTH. Y CIIOBHS

IIPOYHOCTH.

6.3. MarepuaJib 1Jisl IPOBEIEHHS TEKYIIEr0 ¥ POMEKYTOYHOT0 KOHTPOJISI 3HAHUI CTY/IeHTOB

KouTpoab ocBoeHMsI KOMIEeTEeHIM A

CnoxHO€ CONPOTHUBIIEHHUE

[IpononbHbIil n3rud. CTep)KHEBBIE CUCTEMBI
MerTop! onpeneseHns nepeMereHni
Pacuer craTnuecku HeONpeaeIUMBIX CHCTEM
JunamMuyeckoe AeiicTBUE HATPY3KU

Ne Bun KonTposupyeMsble TeMbI (pa3aenb) Komnerenuum,
n\ | KOHTPOJsA KOMIIOHEHTBI
n KOTOPBIX
KOHTPOJIMPYIOTCSH
1. |Pedepar Beenenne OIIK-1, OIIK-5
2.Tectpl 110 I'eomeTpryeckue XapakTEPUCTUKY IIIOCKUX CEYCHUN
pasaeram PacTsbKeHue U cxaTue
PMCIMIUIAREY v ekt n3ru6 Gamku
Cnpur. Kpyuenue OIIK-1, OIK-5
OCHOBBI TEOPHH HAMIPSHKEHHOTO U 1€(OPMUPOBAHHOTO COCTOSIHUS
CnoxHO€ CONPOTHUBIIEHUE
3. [Ik3amen I'eomeTpryeckure XapakTEPUCTUKY IIIOCKUX CEYECHUMN
Pactspkenue u cxartue
[Tnockuii m3rud Oanku
Casur. Kpyduenne
OCHOBBI TEOPUH HANIPSYKEHHOTO U JI(hOPMUPOBAHHOT'O COCTOSHUS OIIK-1, OIIK-5

Tecmoeguwie 3a0anun

BapuaHTsl OTBETOB:
a) )KeCTKOCTBIO
0) BEIHOCIIBOCTHIO

1. CnocoOHOCTE KOHCTPYKINN (I/IJ'H/I OTHCHBHOﬁ ):[eTaJ'H/I) COIIPOTHUBJIATHCA ,E[e(l)OpMaL[I/II/I Ha3bIBACTCA...

B) IPOYHOCTHIO 1) YCTOWYIHBOCTBIO
T') U30TPOITHOCTHIO

BapuaHTbl OTBETOB:

2. B HarpyXeHHOM TeJie BHYTPECHHSIS CHJIA, IIPUXOIAIIASCS HA SIMHUITY ILTOMIAINA KaKOT0-THO0 CEUCHHUS,
Ha3bIBAETCH ... B JAHHOU TOYKE HA JaHHOW IUIOMIAJKE.

a) MPOJIOILHON CHITOH B) HaNpsHKECHUEM ) COCPEIOTOYCHHOM CHIION
0) paBHOZACHCTBYIOIICH T') KPUTHYECKOHN CHUIION




3. Hanpspxenwue, mpu koTopoM HabmrogaeTcs poct aedopmMariuii 6e3 M3MEHEHUS HATPY3KH,
Ha3bIBacTCs... BapuaHThI OTBETOB:

a) TIPeIeIIOM TTPOYHOCTH B) KPUTHYECKUM T') IOITyCKaeMBbIM

0) IpeIesioM TeKy4eCTH

4. MOMEHT BHYTPEHHHUX CHJI B IONIEPEYHOM CeueHHH Opyca OTHOCUTEIHHO MPOIOJILHOM ocu Opyca
Ha3bIBaeTCs... BapuaHThl OTBETOB:

a) KPYTSIIAM MOMEHTOM B) IJIaBHBIM MOMEHTOM 1) ©3TUOAIOIIMM MOMEHTOM

0) auHamoit ') MOMEHTOM WHEPLHIH CCUCHHS

5. [Ipoekius rIaBHOT'O BEKTOpa BHYTPSHHUX CHJI B TOMIEPEYHOM CEUYCHHH HArpy>KEHHOTO Opyca Ha
MPOIOJILHYIO OCh Opyca Ha3bIBaeTCH. . .

a) KpUTHICCKOH CHJION B) COCPEIOTOUYCHHOMN CHITOM 1) HaTIPsDKECHUEM

0) monepevHoM CHITOM T') MPOJOIHHOM CHUJION

6. Kakue BHyTpeHHUE CHIIOBBIE ()aKTOPHI BOHUKAIOT B OTIEPEYHBIX CEUCHUAX CTEPKHS MIPH
PaCTsDKCHUU-COKATHH?
BapuanTs! oTBETOB:
a) HOpMaJIbHas CHJIa
0) morepedHas cuia
B) TOTIEpeYHasl CHJIa M N3THOAOINI MOMEHT

7. Kakue HanpspkeHUs1 BOSHUKAIOT B IMOTIEPEYHBIX CEUSHUSAX CTEPKHS IIPH PACTSHKEHUU (CHKATHH)?
BapuaHTbI OTBETOB:
a) HOpMaJIbHBIC 0) KacaTeJbHbIC B) TIOJTHBIC

8. Ilycts E —Monyns ynpyroctu, € — nponoiibHas nedopmaius, N — npomosibHas cuiia, Q — nonepeyHas
cuia, A — IIonaab NONEepeyHoro ce4eHus. Y AIIMHEHUE PacTsIHyTOro oOpasia paBHo. ..

Bapuantsl 0TBETOB:

a) N/A B) Q-I/E-A

0) Q/A r) N-I/E-A

9. Ilyctb N — 3T0 HOpMaJbHAS CHJIa, G — HOPMAIFHOE HANIPSDKEHUE, € — MMPOAOIIbHAs JeopManust A —
II0MIA/lb TIONIEPEYHOT0 ceueHnH. YemMy paBHa BETMYMHA HOPMAJIBHOTO HAIIPSKEHUS, BOZHUKAIOIIETO B
MOTIEPEYHOM CEUECHUH CTEPIKHS IPH PACTSHKEHUH (CxKaTum)?

BapuaHTbI OTBETOB:

a) o =N/A
06)c=N-A
B)o=¢A

10. ITycTb E — Moaynb ynpyroctu, € — npojoJibHas AedopMalius, G — HOpMaJIbHOE HANPsHKEHUE. 3aKOH
I'yka npu 0THOOCHOM PACTSHKEHUH (CXKATHH). . .

BapuaHThl OTBETOB:

a)e=oE B)o = E/e

0)c=Ee r) e=o/E

11. Kakoii BHyTpEeHHUI CHIIOBOW ()aKTOp BO3HUKAET MPU KPyIESHUU?
BapuanTsl OTBETOB:

a) CKpyYHBAOIINIA MOMEHT

0) KpyTAIINIA MOMEHT

B) M3TU0ArOIINI MOMEHT

12. Tlpu Kpy4EeHUH CTEPIKHS KPYTIIOTO CEYCHUS €T0 JIUAMETP. . .
BapuaHTbI OTBETOB:

a) YMEHBIAETCs

0) HE M3MEHsIETCS

B) YBEIUUMBACTCS

') MOXKET KaK YBEJIMUMBATHCA, TAK M YMEHBIIATHCS.

13. Yucthlii u3rud — 3T0 BUJ HATPYKEHUS, IPU KOTOPOM. ..

BapuaHTbI OTBETOB:

a) B IIONIEPEYHBIX CEYCHUAX CTEPKHS BOSHUKAET TOJIBKO M3rHOAIOINIl MOMEHT, a BCE IIPOYHe
BHYTpPEHHHE CHUIIOBbIE (DPAKTOPHI paBHBI HYJIIO

0) K CTEp)KHIO IPUIIOKEHBI TOJIBKO H3THOAIOIINE MOMEHTHI

B) CTEpKCHb M3rH0AETCsl TONBKO B OJJHOM TJIOCKOCTH




14. TlonepeyHslit M3rud — ATO BU HATPY>KEHUS, IPH KOTOPOM. .. &) B IOTIEPEYHOM CEUEHHUH CTEPIKHS
BO3HHUKAET TOMEPEYHasl CHjla U U3ruOarouii MOMEHT, a BCE TIPOYHE BHYTPESHHHUE CHIIOBBIC (DaKTOPHI
PaBHBI HyTIO 0) K CTEPIKHIO MPUIIOKEHBI TOJIBKO ITOTIEPEYHbIE CHITHI B) B TIOTIEPEYHOM CEYCHUN CTEPIKHSA
BO3HUKAIOT TOJBKO KacaTeJbHbIC HATIPSHKSHNUS

15. B kakux TOYKax MOMEPEUHOr0 CEUCHHUs OaIKU MPU U3rH0E BO3HUKAIOT HAMOOBIINE HOPMaTbHBIC
HamnpsbKeHUs? a) B TOUYKaX, HauOoJiee yAaleHHBIX OT IIEHTPa TsHKeCTH; 0) B TOUKax, HanboJee
YAaNeHHBIX OT HEUTPaJIbHOM OCH; B) B TOUKAX KOHTYpa MOMEPEYHOTO CEUYEHNS; T) B IIEHTPE THKECTH
CCYCHUS; /1) B TOUKAX HEHTPAIBHON OCH CEUCHUSL.

6.3.2. UToroBblii KOHTPOJIL MPOBOJAUTCS B BHJAe IK3aMeHA IO MePeYHI0 BONMPOCOB, MPUBEIEHHBIX
B padoueii mporpamme.

[lepen sk3aMeHOM CTYJIEHTaM BBIIAETCS CIHCOK MOJATOTOBUTEIBHBIX BOIIPOCOB,
OXBaTbIBAOIIIUX BECh CIICKTP TEM 110 KypCy ((COHpOTI/IBJICHI/ISI MaTCpHaJIOB».
HenocpenactBenHo mepen 5K3aMEHOM  MPOBOJIUTCS  KOHCYNbTallUi, HA KOTOPOM
paccMaTpUBaIOTCS COJIEPKATEIIbHBIC U OPraHU3AIIMOHHBIE BOITPOCHI.

BOHpOCI)I K 9K3aMEHY

1. 3agauwm, nens u peaMet kypea. Kiaccudukamnust popm TBEpABIX TEIL.
2. Knaccuduxkaryst BHEIHUX ycuIMid. [ umoressl o cTpyKType 1 1ehopMaliMOHHbIX
CBOWCTBAaX TBEPJBIX TEIL.
3. Buyrpennue ycunust. MeToz cedeHmil.
4. Hanpspxenust. Jlehopmanuu 1 nepemMenieHus..
5. [lonsTre o reoMeTpruecKkux XxapakrepucTukax. LIeHTp TsbkecTu ceueHus.
CraTudeckuil MO- MEHT IUIOIIA/IU CEUEHUSI.
6. MOMEHTHI HHEPIIMU CEYEHUS: OCEBOM, IEHTPOOESKHBIH, MOJIAPHBIIA. MOMEHT
COIIPOTHBIICHUS CEUCHUSI.
7. I3aMeHeHMe TeOMETPUUECKUX XapaKTePUCTHUK MPH MapalieIbHOM NEPEHOCE KOOPAMHATHBIX
OCEH.
8. l3MeHeHrne MOMEHTOB HHEPIIMH IIPY MTOBOPOTE KOOPMHATHBIX Oceil. [ maBHbIC
LEHTpAJIbHBIE
ocu. ['1aBHbIe IEHTpaJIbHbIE MOMEHTHI HHEPLINH.
9. IlpoosibHBIE CHITBI M HOPMaJIbHbIE HAIIPSKEHUSL.
10. Yanunenue (ykopodeHue) crepkHs. MI3MeHeHne nomnepeyHsIx pazMepoB. 3akoH [ 'yka.
Koadduuuent [lyaccona.
11. HanpskeHust Ha HAKJIOHHBIX TUIOIIAAKAX.
12. lonmyckaemoe HarpspKeHHe. Y CIIOBHE POYHOCTH. THIIBI pacyeToB Ha IPOYHOCTb.
13. Meromuka pacdera CTaTH4eCKH HEOTIPEISITUMBIX CHCTEM.
14. Yyet coOCTBEHHOT0 Beca IPU pacTsHKEHUH (CHKATHH).
15. Bayrpennue cuioBble (aKTOPBI: TOMEPEUHBIE CUIIBI U U3THOAIOIINE MOMEHTHI.
16. Iuddepennmanbhas 3aBucuMoctb Mexay Q u M.
17. Dntopsl BHYyTpEHHUX yCUITUH B OajIKax U METOIMKA X TOCTPOEHHUSL.
18. HopmanbHble HanpsbKeHUs IpH U3rude. Y ciaoBUe MPOYHOCTH.
19. KacarenbHble HaNpsDKEHUS TIPH U3THOE. Y CIIOBHE TPOYHOCTH.
20. Tepememenus npu n3rnoe. OcHOBHOE MU PepeHIInATFHOE YpaBHEHUE H30THYTOH OCH
OanKy.
21. Meton HEMOCPEICTBEHHOTO HHTETPUPOBaHUs. MeTo/1 Ha4a bHBIX ITapaMeTpOB.
22. HanpsbkeHHOE COCTOSIHUE B TOUKAX CEYECHUs OaKu.
23. TlonHelii pacueT 6aJI0K Ha TPOYHOCTb.
24. Tlonstue capura. 3akoH ['yka. Y cioBue npoyHOCTH.
25. KpyTsmmii MOMEHT U ero onpe/ieeHue.
26. HanpspkeHHs B CEYEHUH Bajla ¢ KPYTJIBIM MOTIEPEYHBIM CEUeHUEM. Y CIIOBUE IPOYHOCTH.
27. 3axoH ['yka. Y ciioBHE KECTKOCTH.



28. KpyueHue BanoB, UMEIOLIMX HEKPYTJIOE ONEPEYHOE CeYeHUE. DIIOPhI KacaTeIbHbIX
Harnpsi- )KeHUH B CEUEHUH Bajla, UMEIOLIEro (hopMy NpsIMOYTOJIbHHKA.

29. HanpsoxeHnus B TOUKe. 3aKOH TAPHOCTH KacaTeIbHbIX HanpsoKeHuid. Hanpsokenus Ha
IUTOIIA- K€ OOIIEro MOJI0KEeHUsI.

30. I'maBHBbIe ocu. [ TaBHBIE HATTPSKEHUSI.

31. VluBapuaHThl HANpPSKEHHOTO COCTOSHUS.

32. Ilmockoe HanpspKkeHHOE cocTosiHue. [Ipsimast u oOpaTHas 3agadu.

33. ledopmupoBanHoe cocTosiHue B Touke. O000IIEeHHbIH 3aKk0oH ['yKa.

34. OTHOCUTENIbHOE U3MEHEHNE 00beMa. Y JienbHast MOTEHIUAIbHAs SHEPIHsl
negopmupoBanus. Y AeabHbIE MOTEHIMATBHBIC YHEPTUH H3MEHEHUS 00beMa 1 (POPMBL.

35. 'mmoTe3sl MPOYHOCTH.

36. Kocoii n3ru6: BHyTpEeHHHE YCHIIUS, HOPMAJIbHBIC HANIPSKEHUS, HEUTpaIbHAs TMHUS,
yCJIOBHE TIPOYHOCTH, KacaTelIbHbIE HAMPSHKEHUS, YCIOBHE MPOYHOCTH, TIEPEMELICHHUS.

37. U3rub c pactsoxkeHneM (C:xaTHeM): OO CiTydail, BHyTPEHHUE YCUIINS, YCIOBHUS

HOPOYHOCTH.

38. BHeneHTpeHHOe pacTsikeHue (C)kaTue): HopMasibHbIE HANIPSKEHU S, HEUTpaIbHas
JIUHUS, YCIOBUE IPOYHOCTH; SIAPO CEUCHHUSI.

39. U3rub c kpydeHueM: pacueT CTeP>KHS C KPYTJIbIM MTONEPEYHBIM CEUEHUEM, YCIOBUS
MIPOYHOCTH; PACUET CTEPAKHS C MPSIMOYTOJbHBIM IIOINIEPEYHBIM CEYEHUEM, YCIIOBUS IPOYHOCTH.

40. TTonsiTHe yCTOMYMBOTO paBHOBECH S, KpUTHUECKOH criibl. Pemenue JI. Diinepa.

Binsiaue ycinoBuil 3aKpeIIeHHs] KOHIIOB CTEPKHEN HA BEJIUYUMHY KPUTHYECKOW CHJIBI.

41. 3aBUCHMOCTD «gx —A». MeToIMKa pacueTa CKaTbIX CTEPKHEW Ha yCTOWYNBOCTb.

42. TlonsiTre 0000IIEHHBIX CHJI M TIepeMelieHrid. Pab0oTa BHEITHUX ¥ BHYTPCHHUX YCHITHIA.

43. Teopembl 0 B3aMMHOCTH PadOT U EPEMEIICHUH.

44. Onpenenenue nepemenieHuii no meroay Mopa. I'padoananuruyeckuii cnocod

Bepemaruna.

45. CreneHb CTaTUYECKON HEOTIPEeNeTUMOCTH. MeTo/1 CHIT: OCHOBHAsI CUCTEMA,
SKBHMBAJIEHTHAs cucTeMa. KaHoHMUecKre ypaBHEHUSI METOa CUJl.

46. MeToarka pacueTa CTaTHYECKU HEONPEIEIUMBbIX CUCTEM METOJIOM CHIL.

47. Y4er cui MHEpLUHU: paBHOYCKOPEHHOE ABMKEHUE MPSIMOJTMHEHHOTO CTEPHKHSL.

48. Metoauka pacueTa Ha yap (3HepreTuueckuii moaxox). [IpomgonbHei yaap. Y aap npu
Kkpy4eHud. [lonepeunsiii ynap.

49. Yyer mMacc coyiapsieMbIX Tedl.

50. Knaccudukarms MexaHn4eckux KojeOaHui. Y cuius B KonebaTenbHOl cucTeme.

51. CBobGoaHbIEC KOJIEOAHMS CUCTEM C OJIHOM CTETIEHBIO CBOOOIBI O€3 yUueTa Chil
COIIPOTHUBIIEHUS U C YUETOM CHUJI COITPOTUBIICHUS.

52. BeHyX/1eHHBIE KOJIEOaHUsI CHCTEM C OJJHOM CTENEHBIO CBOOOIBI 0e3 y4ueTa Cuil
COIPOTHUBIIEHUS U C YUETOM CUJI conpoTuBieHus. Koagduiment quaaMuuHocTy. Y cloBust
IIPOYHOCTH.

Texyiuit KOHTPOJIb MPOBOJUTCS CUCTEMAaTUYECKH B Yachl ayJUTOPHBIX 3aHATHI WM BO BpeMs
ayJAMTOPHOM CaMOCTOSITEIbHON paboThl o0yyaromuxcs. PyOexHbIil KOHTPOIb TPOBOIUTCS C TIOMOIIBIO
OTJENbHO pa3pabOTaHHBIX OLEHOYHBIX CpeAcTB. IIpoMeXyTOUHBIH KOHTpPOJIb OPraHU30BBIBAETCS Ha
OCHOBE CYMMHUPOBAHUS JJAHHBIX TEKYILIETO U PyOEKHOTO KOHTPOJISL.

Kpumepuu oyenku npomesxcymounoit ammecmayuu ¢ (popme IK3amena

Ounenk | Xapakrepucruka Tpe0OBaHMi K pe3yjbTaTam arrectanuu B (opme
a JK3aMeHa
«OTuHO» Teopernueckoe coaepxkaHue Kypca OCBOEHO IOJHOCTbIO 03 mpo0enos,
CHCTEMHO U TIy0OKO, HEOOXOIUMBIE TPAKTHUYECKUE HAaBBIKK pPabOTHI ¢
OCBOEHHBIM MaTepuajgoM c(HOpPMHUPOBaHbI, BCE IMPEAYCMOTPEHHbIE paboueit
y4eOHOM mporpaMMoii yueOHbIe 3a1aHuUs BHIIIOJTHEHBI O€3yIpeyHO, KaueCTBO MX
BBINOJIHEHUS OIICHEHO YHCIIOM OaJIoB, OJM3KUM K MAKCUMYMY.




«Xopomio»

Teopernueckoe colepkaHHEe Kypca OCBOGHO B 1eiloM 0e3 mpobesos,
HEO0OXOIMMBIE TPAKTUYECKHE HABBIKK PAOOTHI C OCBOCHHBIM MaTepuajoM B
OCHOBHOM C(OPMHUPOBaHBI, NMPEAYCMOTPEHHbIE pabouell yueOHOUM mporpamMmoi
yuyeOHbIC 3aJlaHusl BBIMIOJHEHBI C OTICIBHBIMH HETOYHOCTSMH, KauyeCTBO
BBITIOJTHEHUST OOJBIIMHCTBA 33JaHUN OIEHEHO YHUCIOM OaiioB, OJIM3KUM K
MaKkCUMYyMY.

«Y 1OBIIETBOP
UTEIILHOY

Teopernueckoe conepkaHue Kypca OCBOSHO OOJBIICH 4acTbio, HO MPOOENbl HE
HOCSIT CYHIECTBEHHOT'O XapakTepa, He0OX0IMMbIe MPAKTUYECKUE HABBIKUA PaOOTHI
C OCBOCHHBIM MAaTEpPHAIOM B OCHOBHOM C(HOpPMHPOBAHBI, OOJBITHHCTBO
MPEAYCMOTPEHHBIX pabodeil  yuyeOHOM mporpaMmoi  y4eOHBIX  3aJaHuid
BBITIOJTHEHBI, OT/ICTIbHBIC U3 BHIMOJTHEHHBIX 3aJaHUI coepKaT OIUOKH.

«HeynosneTrs
OpHUTEIIBHO»

Teopernuueckoe coxepxaHue Kypca OCBOGHO YaCTUYHO, HEOOXOAUMBIC HABBIKH
paboTel He c(hOpMHPOBAaHBI WM CHOPMHPOBAHBI OTHEIBHBIC W3 HUX,
OOJIBIIMHCTBO TPEIyCMOTPEHHBIX paboueil ydeOHOH mporpaMMoil yueOHBIX
3aJlaHUil HE BBITIOJHEHO JINOO BBIIIOJIHEHO C IPpyOBIMH OIIMOKAaMH, Ka4eCTBO MX
BBITTOJTHEHUS OLIEHEHO YHCIIOM 0aJlIoB, ONM3KUM K MUHUMYMY.

1. yqeﬁHO'MeTOHI/I‘leCKOC H MaTE€PUAJBHO-TEXHUYECKOEC odecreuenue JAUCHUIIIIMHBI

(moxyas) «ConpoTHBJIEHNE MATEPHUATOB)

a) OCHOBHAs JITEpaTypa

1. Crenmun I1.A. ComnportuBnenue wmatepuanoB: YyeOnuk. 12-e wm3a., crep. — CII6.:

N3narenscTBO

«Jlanpy, 2012.

2. Bonocyxun B.A. ConpoTtuBienre maTepuanos [ DIEeKTPOHHBIN pecypc]: yueOnuk / B.A.
Bono- cyxun, C.U. EBtymenko, B.b. Jlorsunos. — 5-¢ u3n. — M.: PUOP, Undpa-M, 2014.

Pexxum noctyma: http://znanium.com/bookread2.php?book=390023

3. Mexenxwuii, I'. JI. ConpoTuBienue MatepuaioB [DneKTpoHHBIH pecypc]: YueOnuk / T
H. Me- xenkuit, I'. T'. 3arpeoun, H. H. Pemernuk; nmox obmr. pen. I'. JI. Mexeuxoro, I'. T.
3arpebuHa. - 3-e¢ m3j., nepepad. u jgon. - M. : M3matenbcko-ToproBast koproparus «Jlamkos u

K®», 2013.

Pexxum noctymna: http://znanium.com/bookread2.php?book=414836

0) nonoJIHMTeJIbLHAS JIUTEpaTypa

1. ®eonocrer B.U. ConpoTuienne MaTepuaioB. Y UeOHUK AJs By30B ,13-oe u3a. —M.:
MI'TY um. H.O.baymana — 2005 r., 292 c.

2.T'oprunos B.U., [Ipomnn B.H, Mlanamwmina B.H. ConpoTtuBienns marepuaios. Y.
nocobue, i By30B 2-¢ uzll. M.: ®uzmatiurt, 2005.

3. Tymaes B.H., Pyuenkosa B.1. ConpoTusienue marepuanon: JlabopaTopHbIit
npakTukyMm. Bo- norga-Monounoe: U1 BIMXA, 2006.

4. Tysaes B.H., [Tycteianas 10.1O. Conporusnenne Mmarepuanos: XXypHai s
nabopaTopHbIX padoT. Bomorna-Monounoe: VI BIMXA, 2013.

5. Tysaes B.H., Pyuenkosa B.U., Bunorpanos B.A. IIpaktukym. PacuetHo-
rpadudeckue paboThl IO KypCy CONPOTUBICHNE MaTepHaioB. MeToInYecKue yKa3aHuUs.
Bonorma-Monounoe: U1 BITMXA

7.2. AuTepHeT-pecypcebl
http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'b)

http://elibrary.rsl.ru Hayunas snextponHas Oubianorexa



http://znanium.com/bookread2.php?book=390023
http://znanium.com/bookread2.php?book=414836
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://www.don-agro.ru/
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/

http://elibrary.ru/default.asp Poccuiickas HaunoHanpHas OubOImMoTeka
http://primo.nir.ru http://nbmagu.ru3nexkrponnas 6udmuoreka Poccuiickoi
rocyJIapCTBEHHON OMOINOTEKH

7.3. IlporpaMmMHoOe oGecnieyeHne

YuuBepcurer oOecriedeH  HEOOXOJMMBIM  KOMILUIEKTOM  JIMIEH3MOHHOTO U CBOOOIHO
pacnpocTpaHseMOro NporpaMMHOro 00ecreYeH sl, B TOM YHCJIe OTeUeCTBEHHOTO MPOU3BO/ICTRA.

Kaxnpiii oOywaromumiics B Te4eHHE BCEro Imnepuoja oOydeHusi oOecrneyeH WHIUBUAYAIbHBIM
HEOTPaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(OpMAIIMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCHUTETA
u3 000 TOYKH, B KOTOPOM HMeeTcss JOCTyn K HHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH
«HTepHET» KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

yHI/IBepCI/ITeT obOecricucH CJICAYIOIUM KOMIIJICKTOM JIMICH3WMOHHOT'O IIPOrpaMMHOI0 oOecreueHus.

1. JIuueH3noHHOE mporpaMMHoOe o0ecnieueHue, ucnoiaszyemoe B Marl'y

1.1.MicrosoftWindows 7
1.2.MicrosoftOffice 2007
1.3.ITporpammusriii kommiekc MMUC “Jlekanat”

1.4. Ilporpammusiii kommiekc MMUC “Busyansnas Cryaust TectupoBanus’™

1.5.AnTuBupyctoe 10 Eset Nod32
1.6. CrpaBouHo-npaBoBasi cucrema ‘“KoncynbTant”
1.7. CopaBouHno-npaBoBasi cuctema “Tapant”

Hapsiny ¢ TpagMIiMOHHBIMHU W3JAHUSIMU  CTYIEHTHI

U COTPYAHHUKHU HUMCIKOT BO3MOXHOCTH

IMOJIB30BATHCS SJICKTPOHHBIMU IMOJTHOTCKCTOBBIMUA Oasamu JAaHHBIX:

Ha3sBaunmue pecypca

Ccebuika/nocryn

OnekTpoHHass OubOnuoreka omHnaiH «EaumHOE OKHO K

00pa30BaTEIbHBIM pECypcam»

http://window.edu.ru

«ObpazoBarenbHbI pecypc Poccun»

http://school-collection.edu.ru

@enepanbHbIi  00pa30BaTENBHBI  HOPTAL:  YUPEXKICHHUS,
nporpammsl, cranaaptsl, BY3s1, Tectel ET'D, THA

http://www.edu.ru —

@denepanbHblil LEHTp HHGOPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYAEHTA".
O61OIMOTEeKa TEXHUYECKOTO By3a

OJeKTpOHHAas

http://polpred.com/news

3narenscTBO «JIaHbY.
cucreMa

DIeKTPOHHO-ONOIMOTEUHAs

http://www.studentlibrary.ru -

Pycckas BupryanibHas 6uOnnoTexa

http://rvb.ru —

Kabuner pycckoro si3blka U JINTEpaTypbl

http://ruslit.ioso.ru —

HannoHanpHBIM KOpITyC pyCCKOTO S3bIKa

http://ruscorpora.ru —

W3narenscTBO «JIanby. OnekrpoHHO-OMOMMOTEeUHast | http://e.lanbook.com -

cucrema

ExxenenenvHuk Haykn W oOpazoBanms [Ora Poccuwm | http://old.rsue.ru/Academy/Archive
«AKanemMus» s/Index.htm

Hayu4nast anextponHas oubimoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnexkTpoHHO-0nOMoTeuHast cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAsI CHUCTEMa JIOKYMEHTOB B cdepe
obpazoBanus «HpOpMIO»

http://www.informio.ru

NupopmanronHo-npasoBas cucrema «KoHCyIbTaHT-TUIIOC»

CereBas Bepcus, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATHUBHOM
cetu Uarl'y



http://elibrary.ru/default.asp
http://nbmgu.ruэлектронная/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

NudopmanmonHno-npasoas cucrema «I apanT»

CeteBas Bepcus, TOCTYIIHA CO BCEX
KOMITBIOTEPOB B  KOPIOPATHUBHOM
cetu Uurl'y

OneKTpoHHO-0nOIroTeyHast cucrema «tOpainT»

https://www.biblio-online.ru

7.4. MaTtepunajnbHO-TeXHHYeCKoOe odecrieyeHne

Aynutopust Ne 114 i yTeHUs MHTEPAKTUBHBIX JIEKIHIA, 000py10BaHHAS

BUJACOIIPOCKTOPOM U HACTCHHBIM 3KpPaHOM.

CrneuunanusupoBanHas 1adopatopus Ne 5 151 mpoBeieHus 1a00paTOPHBIX U
MPAKTUYECKHX 3aHATUH, BKIIIOYAIOIIAs ClIeAYIolIee 000py10BaHuE:

¢ yHUBepcaibHas pa3pbiBHas MamuHa YMM-20;

e ycneITaTenbHas Mamuaa KM-501;
o MaATHUKOBBIN Komp MK-30A;

e J1a00paTOpPHBIE CTOJIBI C KOMIUIEKTOM 000pYI0BAaHUS /JIs IPOBEACHNUS UCIIBITAHUM Ha

H3THO;
® KOMIUIEKThI H3MEPUTEIbHBIX
prOOPOB; IJIAKATHI, MAKETHI, CTEH/IbI



http://www.biblio-online.ru/
http://www.biblio-online.ru/

Pabouas nporpamMmma JHCHUIIINHBI «COHpOTI/IBJ'IeHI/Ie MaTCpHaJIOB» COCTABJICHA B COOTBCTCTBUHU C

tpedboBanusiMu PI'OC BO no nanpasneruto moarotoku 35.03.06 ArpouHkeHepusi, yTBEpKIESHHOTO

npuka3oM MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepannu ot «23»_asrycra 2017 r. Ne
813

[Iporpammy cocraBui:

JIzapmotoB Cyirrad McaeBud., CTapIIni IPENOAaBATEID
(®.1.0., 10mKHOCTb, MMOJITUCH)

[Iporpamma omoOpeHa Ha 3acegannu Kadeapsl «MexaHHu3alus CeIbCKOTO X03sIMCTBAY

ITporoxon Ne 10 oT «15» wmronsg 2022 roma

[IporpamMma otobpeHa YueOHO-METOANUYECKUM COBETOM ATpPOMHKEHEPHOro (haKkynbTeTa

poTokot Ne 3 ot «21» urons 2022 roga

[TporpamMma paccMOTpeHa Ha 3acelaHiu Y 4eOHO-METOANYECKOT0 COBETa YHHBEPCHTETa

mipotokoit Ne 10 ot «29» wutons 2022 rona



CgeneHus 0 nepeyTBepJAeHNN NMPOrpaMMbl HA OYepPeaHOI YUeOHbIN rojJ U
perucTpauuu u3MeHeHui

Y4eOHbIil
roj

Pemenune

Kagenpol
(Ne mpoTokoITa, naTa)

BHecenHrple nM3MeHEHHS

IToamuce 3aB.
kadeapoii




