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1. IIeJ'Il/I H 3aJa49Y1 OCBOCHHUA NTUCIHHUIIINHBI

Jucnunnuna «ConpoTUBIEHNE MAaTEPUAIIOB» OTHOCUTCS K JUCLUILUIMHAM,
CIIOCOOCTBYIOILIMM Pa3BUTHIO MaTEMaTHUECKOT 0, IPOCTPAHCTBEHHOTO U TEXHUYECKOTO MBIILIJICHUS
Y NIOJIyYEHUSI HABBIKOB PEIICHUS MHKEHEPHBIX 3a/a4.

[lenu ripenoaBaHus AUCLHUILIMHBL:

- MOJTy4YeHHe 3HaHUI 00 OCHOBaxX pabOoTHI AeOPMUPYEMOTO Tea;

- IpUOOpPETEHNE HABBIKOB OLIEHKH HAIIPSDKEHHOT'O COCTOSIHUS 3JIEMEHTOB KOHCTPYKLUHI IpU
pa3IMYHOM 3arpy>KE€HUU;

- TIOJTyYEHHUE HABBIKOB BBIITOJIHEHUS ITPUKJIAIHBIX NHKEHEPHBIX PACUETOB.

3agauu AMCHUIIUHBI:

- OCBOEHHE 3HaHHU OCHOB paboThI AehopMupyeMoro Tena;

- U3yYEHHUE AITOPUTMOB PELLIEHUS 3a7a4 OLIEHKH HAMPSKEHHOTO COCTOSHUS;

- TIOJTy9€HUE HABBIKOB BBIOOPA PACUETHBIX CXeM, (POpPMYIIMPOBaHUS U pEIICHHs 3a7ad paboThI
AJIEMEHTOB KOHCTPYKIIHH;

- pa3BUTHE HABBIKOB CAMOCTOSTENILHOM paboThI ¢ yueOHON U TEXHUYECKOH JINTEepaTypoi Mo
BOIIPOCAM pacyeToB Ha MPOYHOCTb, KECTKOCTh U YyCTONYHUBOCTh

2. Mecto nucunniinnbl B cTtpykrype OITIOII 6akanaBpuara

Juctunnuna «ConpoTyUBIEHHE MAaTEPUAIOB» OTHOCUTCS K AMCLUIUIMHAM 0053aTeIbHON YacTH
OCHOBHOI1 ITpo(hecCHOHATBHOI 00pa30BaTEIbLHON IPOrpaMMBbl OakajaBpuaTa Mo HAalpaBICHHUIO
noaroToBku 35.03.06 « ArpouHKeHEpUHs», U3yYaeTcsl B 5 ceMecTpe.

CBs3pb AUCHHUIIIIMHBI ((COl'lpOTI/IB.]'[eHI/Ie MaTepHaJ’IOB" C IpeaAlIeCTBYIOIIMMHU
AUCHUIIVIMHAMHU U CPOKH UX U3YUYCHUS

Taoauma 1
Kon JMCUMIIIMHEL, TPEIIECTBYOIIUE JUCIIUTUITMHE Cemectp
JTUCITUTUTAHBI «CompoTHBIIEHHE MAaTEPUATIOBY
b1.B. 06 MaremMaTuka 1,2,3
b1.0.08 dusznka 1,2,3

Ces3pb AUCHUITJIMHbI «ConpOTane}me MaTepHajaoB» € MOCJIACAYIOIIUMHA
AUCHUIIVIMHAMHU U CPOKH UX U3YUCHUSA

Taoauma 2
Kon JMCIMIIIMHBIL, CIIEIYIOIIUE 33 JUCITUTUTMHON Cemectp
JUCTIATIIHBI «ConpoTHBIIEHHE MAaTEPUATIOB)
b1.0.18 Jleranu MaimH 6
b1.0.20.01 CenbCKOX035MCTBEHHBIE MAIIIUHbI 8
b1.0.16.01 HanexHocTh 1 peMOHT MallinH 7
b51.0.20.02 TpakTopsl ¥ aBTOMOOHITH 8
CBsi3b TUCHHUILINHBI «CONMPOTHBJ/IEHHE MATEPHUAJIOB) CO CMEKHBIMU
AUCHUIJIMHAMHU U CPOKH MX U3YYEeHUS
Taoaumna 3
Kon JIMCIUIIINHBL, CMEKHBIC C TUCIUILINHON Cemectp
JUCITUTUTAHBI «ConpoTHUBIIEHHE MAaTEPUATIOB)
b1.B./IB.03.01 Teopernueckass MEXaHUKa 34,5
b51.0.15.01 Mexanuzanys, 3JeKTpuUKanus ¢ aBTOMATH3AIMs 5




bepmepck

UX XO3SHUCTB

3. Pe3yabTaThl 0CBOCHHS AUCHUILINHLI (MO1yJ151) «CONPOTHB/IEHHE MATEPHAJIOB)

[Ipouecc u3yueHMs TUCIUIUIMHEI HAIIPABJICH Ha (DOPMUPOBAHKE JIEMEHTOB CJICTYFOIIIHX
komnereHiui B cootBeTcTBUU ¢ ®I'OC BO 110 janHOMY HaIpaBJICHUIO:

Kon HaumeHnoBanue Nuaukarop nocriekenusi| B pesyibTate 0CBOCHUS TUCHUIIIMHBI
KOMIIeTe KOMIIeTeHIINH KOMIIeTeHIINH 00y4JarouIuiics 0JKeH:
HIIMU
Oobmenpodeccuonanbubie kKomneTenun (OIIK)
OIIK-1.| CnocodeH pemiatb OIIK-1.1. 3HaTh: MOZIETTU TBEPABIX
TUIIOBBIE 321241 JeMoHCcTpupyeT 3HaHue neOpMHUPYEMBIX TEJl; OCHOBHBIE METOIBI
npogeccCHOHATBLHOM OCHOBHBIX 3aKOHOB OnpeeIeHNs BHEIIHUX HATPY30K U
NesTeJIbHOCTH Ha MaTeMaTHYEeCKHX, BHYTPEHHUX YCUJIMH B AJIEMEHTAX MaIIUH
OCHOBe 3HAHMH ©CTEeCTBCHHO-HAYYHBIX U | W KOHCTPYKIIUH;
OCHOBHBIX 32KOHOB o0rmIernpod)eCCHOHANBHBIX | YMeTh: IPOBOANTH UCTIHITAHUS
MaTeMaTH4YeCKHuX U JUCLIUTUINH, 3JIEMEHTOB KOHCTPYKIIUI HA IPOYHOCTh U
€CTeCTBEHHBIX HAYK C HEOOXOUMBIX JIJIsI YKECTKOCTh C MCII0JIb30BaHUEM
npuMeHeHueM peLIeHUs TUIIOBBIX 33/1a4 B| HCIBITATEIHHBIX YCTAHOBOK; COCTAaBIISThH
HH(OPMALMOHHO- arpOUHKEHEPUHU MEXaHUKO-MaTEMaTUUECKUE MOJIETU
KOMMYHUKALMOHHBIX TUIIOBBIX 3JIEMEHTOB KOHCTPYKIIUII;
TeXHOJIOTHH Buagers: HaBbIKAMU UCTIOJIB30BaHUA
OCHOBHBIX 3aKOHOB €CT€CTBEHHOHAYYHBIX
JUCUUIUINH, TEOPETUYECKOTO U
3KCIIEPUMEHTAIBHOTO HCCIIeI0BaHMS;
METOJaMHU MaTeMaTUUYECKOr0 aHalu3a U
MOJIETTUPOBAHMSL.
OIIK-5| Cnoco0en yuyactpoBats| OIIK-5.1. 3HaTbh: METOIUKY BBITOJHEHHUS

B IPOBeAeHUH
IKCMEPUMEHTAILHBIX
HCCJIeI0BAHMIl B
npogeccuoHaIbLHOM
AeATeTbHOCTH

Hcnons3yeT knaccuueckue
Y COBPEMEHHBIE METO/IBI
HCCIIEOBAHUN B
arpouH)XEHEepUH

MIPOEKTHBIX U TPOBEPOYHBIX PACUETOB HA
MIPOYHOCTB, KECTKOCTb U YCTONYHBOCTH;
COBPEMEHHBIE TCH/ICHIINH B
IIPOEKTUPOBAHUN KOHCTPYKIIMH,
HaIpaBJIeHHbIE Ha TTOBBIIIEHNE UX
MIPOYHOCTH, HAZE)KHOCTU U
3KOHOMHYHOCTH;

Ymern: aHanu3upoBaTh HArPY3KH,
JICHCTBYIOLINE HA JIEMEHTHI
KOHCTPYKLMH, U BEIOUPATh pacueTHbIE
CXEMBI; BBITIONHATH OLIEHKY IPOYHOCTH,
YKECTKOCTH M YCTOHYHUBOCTH IIPH
MIPOEKTHPOBAHNHU U KOHCTPYHPOBaHUH
THUTIOBBIX 3JIEMEHTOB MAIIIHH;

Bnagersb: OCHOBHBIMHM METOJIaMU
MIOCTAaHOBKHU U PEIIECHUS MHKEHEPHBIX
3aJ1a4; TBOPUYECKHUM ITOAXOJIOM K PELLIEHUIO
WHXEHEPHBIX 3ajad.

4. CTpyKTYypa U coiep:KaHHue QU CHUILIMHBI (MOayJis1) «ConpoTuBIeHEe MATEPHATIOBY

4.1. CTpyKTypa AUCHUNIMHBI (MOTYJI51)

OO6mmast TpyA0€MKOCTh TUCIUILIAHBI COCTABIIACT 4 3a4eTHBIX eAMHUITEI, 144 Jaca.




Conep:kanue nucuuiuiaabl Ha OO0

HaumenoBanue pa3iesnoB u
TeM JUCHUILIMHBI (MOAYJIsA)

cemecTp

CaMOCTOSITEJIbHYIO Pa0OTY CTYAeHTOB U

Bunsbl yueOHo# padoThI, BKJIIOYAs

TPYA0EMKOCTh (B 4acax)

KonrakTHas padora

CamocrosiTe/h-
Has pa0orta

®opMBI TeKylIero KOHTPOJIS
ycnesaemoctu . @opma
NPOMEKYTOYHOM aTTeCTAlluM
(no cemecmpam)

Bcero

Jlexun

[pakTryeckue 3aHATHS
JlabopaTopHbIe 3aHATHS
Jp. BUJIBI KOHTAKT. pabOTHI
Kypcogast paboTa(ipoexT)
[MoaroroBka K 9K3aMeHy

Bcero

Hpyrue Buasl

0O0TEL

CAMOCTOATEIIHbHOUDA!
CobecenoBanue

Komnoxsuym

IIpoBepka TecToB

[IpoBepka KOHTPOJIBH. pabOT
ITpoBepka pedepara
IIpoBepka scce u UHBIX
TBODYECKHX PAbOT
KypcoBas paboTa (IIpOeKT)
In.

Pazoen 1. Beenenne

OcHOBHBIE IOHATHSL, 3a7a4H U
METO/bI COITPOTUBJICHUSA
MaTepuanos. PeanbHbIi 00bEKT
U pacuetHas cxema. Cuibl

CIIHUEC 1 B}I/II%TPCHHI/IC.
€TOd CCUCHHH.

n

\S}

—_

—_

Paznen 2. 'eomeTpuyecke XapaKTePUCTUKH MJIOCKUX CeYeHu i

CraTudeckre MOMEHTHI.
MoOMEeHTBI HHEpLUI: OCEBOH,
TOJISIPHBIHN, IEHTPOOEKHBIH.
TeopeMbl 0 MOMEHTaxX
UHEepUUU. MOMEHTHI HHEPLIUU
npocTerimux Gpuryp.

5

6

2

2

Paznen 3. PacTsaskeHne M c;kaTue

Onpenenenne NpoAoIbHBIX CHT
Y HOPMAJIbHBIX HAIIPSDKCHUN B
Pa3INYHBIX CEYEHUAX CTEPIKHS.

3akoH ['yka. Koapduunent
IlyaccoHna.

5

6

Pazgen 4. Ilimocknii n3rud 6aaxkun

YuCThIi U TONepedHbIii N3ruo.
BryTpeHHue cunossie
(hakTOpPBI: MOMIEPEUHBIE CHITBI U
A3ru0aroIrie MOMEHTEI.
[Toctpoenue smtop Q u M s
NPOCTEHIINX CXeM OaJloK.
Cocrasnenue smtop Q u M no
ydactkaMm. OnpeneneHue
OTOPHBIX PEAKINH U
nocTtpoenue 3mop Q u M s
OaJoK.

5

6

Paszoen 5. Cnsur. Kpyuenue




YUCTBIN CABUT U €r0 5 |8 |4 |4 4 2 |12
ocobeHHocTH. 3akoH ['yka npu
caBure. 3aKOH MapHOCTH
KacaTeJIbHBIX HAIPSKCHH.
Kpyuenue 6pyca ¢ Kpyriapm
MOTIEPEYHBIM CEYCHUEM.
TlonsapHbIit MOMEHT
COIIPOTHUBIICHUS. YTOII
3aKpYYHBAHUSA U YTOJI CIBUTA.
PacyeTt BanoB Ha MPOYHOCTb.
ITocTpoenue snrop M kp u

Pazoen 6. OcHOBBI TEOPUH HANPSI;KEHHOT0 U Ae()OPMUPOBAHHOTO COCTOSIHHS

HanpsixeHHOE COCTOSIHIE B 514 |12 |2 4 2 12
TouKe. [ TaBHbIC TUTOMAIKH 1
TJIaBHBIC HANPSDKCHMSI.
[MoTeHumanbpHas SHEPTHS
ynpyrux aedopmanuii mpu
CJIO)KHOM HaIPSHKCHHOM

cocTosIHUU. | unore3bl
IIPOYHOCTHU IIPU CJIOKHOM

Pazpen 7. Cii05kHO€ CONPOTUBIIEHHE

N3rub ¢ KpydeHueMm. 516 |2 |4 4 2 12
OrnpenaeneHre HapsKEHHOTO
COCTOsHMA B OITIACHBIX TOYKaX
CEUeHMUs.

OmnpeneseHne 3KBUBAICHTHBIX
(TIpYBEeHHBIX ) HATIPSDKEHHI
10 OJHOM W3 TUIIOTE3

Paznen 8. Ilponoabubiii u3rud. Crep;kHeBble CUCTEMBI

Ipononbusiii u3rud. [owstue | 5 |6 |4 |2 4 2 |2
00 yCTOHYHBOCTH.
Kputuueckas Harpy3ka.
dopmyna Ditnepa.

Bnmsiaue cioco0a 3akperieHus
KOHIIOB cTepkHs. Popmyia
SAcunckoro. O600IEHHBIT
meroa. Kpurnueckue
HarpspkeHus. Pacuer Ha
MpoAOIBHBIN H3ru6. Criocod
MOCJIEI0BATENILHOTO
TIPUOITVKEHUSL.

Pa3zpnen 9. Meroas! onpeneseHus nepeMerieHnii

Teopema o B3aumHocTH pabor. | 5 |6 |4 | 2 4 2 |2
Teopema Kactunbsro. Meton
Mopa i onpeaeIeHus
nepemenieHuit. Crioco6
Bepemaruna (Metos
€AMHUYHBIX CHII),
IPUMEHSIEMbIH IS
OIIpeeNIEHNUS IEPEMEILIEHUI

Pasneu 10. Pacyer cTaTM4ecKH HeonpeaeJNMbIX CHCTEM




Cratnyecku Heonpenenumeie |5 |8 |4 | 4 4 2 12 |2 2
Oanku. AHATUTHYECKUN
cnoco6. Crioco0 cpaBHEHUS
nedopmarnuii. Hepaspesneie
oanku. Teopema Tpex
MOMEHTOB. MeTo T QUKTUBHOM
Oarku.

Cratudecku omnpeaenTuMbIe
pamel. [TocTpoenue smrop Q u
M u onpenenenue

Paznen 11. /lunamMuyeckoe aeiicTBHe HATPY3KH

PacyeTsl Ha MPOYHOCTH MPU 516 |4 |4 4 2 12 12 2
TUHAMHYECKHX Harpy3Kax.
PacdeTs Ha TPOYHOCTH TIPHU
yIapHBIX Harpy3Kax.
Ycranocth MaTepuanos.
Bompocs! Hage:xxHOCTH U
JIONITOBEYHOCTH TIPH pacyeTax

O0wmas Tpya0eMKOCTb, B 70 | 36 | 34 47 25122 | 18 27
yacax
IIpomexyTounas
dopma
3ayer
3aueT ¢ OLeHKOU
OK3ameH *
Conep:xxanue qucnuiiaabl Ha 030
Buabl yueOHo# padoThl, BKIKOYAs DopMbI TEKYLIET0 KOHTPOJIS
CaMOCTOSITEJIbHYI0 Pa0OTY CTYA€HTOB U ycneBaemocTH . @opma
TPYAOEMKOCTH (B Yacax) NMPOMEKYTOYHOM aTTecTanuu
KonrtakrHas padora] CaMocTosITENb- (no cemecmpam)
Hasi paboTa
[_4
HanMeHoBaHue pa3iesioB U TeM 2 - B L§ -
AUCHUIIMHBI (MOXYJIs1) = = S % 2 é a 9 =
Sk & B2 ¢ P
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Paszoen 1. BBenenue
OCHOBHbBIE IOHATHS, 3a7a4d U 5 1 1 10 4 6
METO/IbI COIPOTUBIIEHUS
MaTepuajoB. PeanbHbiil 00bEKT U
pacdetHas cxema. CHIIbI BHEIITHHE
Y BHYTpEeHHHE. MeTol CeYEeHM.

Pazgen 2. 'eomeTpuyeckne XapakTepUCTHKH IUVIOCKHX CeYeHUH




Cratndeckue MOMEHTEI. MOMEHTHI
HWHEPLH: 0CeBOM, MOJISPHBIH,
1eHTpoOeKHBIH. Teopembl O
MOMEHTaX UHEPIUU. MOMEHTHI
WHEPLUHU TPOCTEUIIHNX PUTYp.

Paszgen 3. PacTaikenue u c:kaTi

Onpenesnenne NpoJOIbHBIX CHIT U
HOPMAaJIbHBIX HAIIPSDKCHUH B
Pa3IMYHBIX CEYCHUSAX CTEPIKHSI.
3akoH ['yka. Koagduuument
IlyaccoHna..

Pa3nen

4. Ilmocknii n3ruod 0ajaxu

YUuCTHIN 1 TONIEPEYHBIA H3THO.
BuyTpennue cunoBbie pakTOpHI:
MOTIEPEYHbIe CUJIBI U U3THbaroIre
MoMeHTHI. [TocTpoenue smrop Q u
M nnist mpocTerIx cxeM Oanok.
Cocrasnenue amop Q u M o
yuacTkaMm. OnpeaeneHue OnopHbIX
peakuuii u noctpoeHue 3mwop Q u
M nst Gasnok.

Pazoen 5. Cnsur. Kpyuenu

(¢

UucThIi CABUT M €TO OCOOEHHOCTH.
3akoH I'yka nipu ciBure. 3aKoH
MApPHOCTH KacaTeNbHbIX
HanpspkeHnit. Kpyduenne Opyca ¢
KPYTJIBIM MONEPEYHBIM CEUEHUEM.
ITonsipHBIII MOMEHT
COIPOTUBIIEHUS. YTOII
3aKpY4YMBAHHA U YTOJ CIIBUTA.
Pacuer BasioB Ha MPOYHOCTS.
ITocTpoenue snrop M kp u
KacaTeJIbHbIX HalPSKEHUI

1 10 4

6 |1

Pazoen 6. OcHOBBI TEOPH

U HANIPSKEHHOT 0 U nedopMupo

BAHHOI'0 COCTOSTHUA

HampsxeHHOE COCTOSIHUE B TOUKE.
T'maBHbBIE MIIOIAAKY U TIIABHBIE
HanpskeHus. [loTeHnmanbHas
3HEprus ynpyrux aedpopmannit
IIPH CJIO’)KHOM HaIPSDKEHHOM
COCTOSIHMM. [ 'MnoTe3sl IpOYHOCTH
MIPH CJI0’KHOM HAIPSKEHHOM
COCTOSIHUH B TOUKE

5

1

4 11

Pasneu 7. Ci10:kHO€E CONPOTHBIICHUE

U3rub ¢ kpydenuem. OnpeencHue
HAIpPSHKEHHOTO COCTOSIHUS B
OTaCHBIX TOYKAaX CEYCHUSI.
OnpeneneHne YKBUBAICHTHBIX
(IpuBeIeHHBIX ) HATIPSKEHUH 1O
OJTHOHW M3 THIIOTE3 IPOYHOCTH.
Kocoif n3ru6 (Hemnockuii).

1 12 8

411

Pasnea 8. Ilpononbabiii n3rud. CrepaHeBble CHCTEMbI




[pononeueiit n3ru6. [lonstue 06
ycroiuuBoctd. Kputnueckas
Harpy3ka. ®opMmyna Dinepa.
Brnusiaue crioco6a 3akperieHust
KOHLIOB cTepkHA. PopMyna
Scunrckoro. O600MEeHHBIN METO,.
Kputnueckue nanpsoxenus. Pacuer
Ha TIPOaoNbHEIH m3rud. Criocob
MOCJIeIOBATETFHOTO

NpUOTIKEHUS.

Paszgen 9.

MeToabl onpeesieHus nep

eMelleHnii

Teopema 0 B3aMMHOCTH PabOT.
Teopema Kactunbsno. Meton
Mopa 115 onpeesIeHus
nepemeniernii. Criocod
Bepemaruna (Meron
IMHUYHBIX CHII),
MIPUMEHSIEMBIN JTsT
oTpeIeTICHUS ITepeMeCHU N

5 11

1 12

Pazpen 10. Pacuer craTuyecku HeonpeaeJuMbIX CHCTEM

CraTtuuecku HeoNpeaeIuMble 5 12 8 [4 |1

0anKu. AHATUTHYECKUHN CTIOCO0.

Crioco06 cpaBHEHHS 1eQOPMAITHI.

Hepaspesnsie 6anku. Teopema

TpeX MOMEHTOB. MeTo

(UKTUBHOH OaNKH.

CraTu4ecky OonpeneIuMbIe PaMBl.

ITocTpoenue smrop Q u M u

ONpeAeIICHUE NIEPEMEIIEHUN JITIs1

pam 1o ciocoby Beperniaruna.

Pazpen 11. IlunaMmuyeckoe aeiicTBMe HATPY3KH

Pac4eTsl Ha TPOYHOCTH MPH 5 15 1114 |1

JUHAMHUYECKUX HArpy3kKax.

Pacuersl Ha IPOYHOCTH IpU

yAapHBIX Harpy3kax. ¥ cTanocTb

MarepuasioB. Borpocel

HaACKHOCTHU U JOJI'OBECYHOCTU

IpY pacyeTax JeTajei.

OO0mas Tpy10eMKOCTb, B Yacax 9 19 125 7115419
IIpomexyTounas
®dopma
3auer
3ayer ¢ OLlEHKON
Ok3ameH *

4.2. Coaep:xaHue TUCUMILTHHBI (MOTYJIs1)

B pasnene 4.2. mporpamMmbl yueOHOW IUCHHMIUIMHBI « COMPOTUBIEHUE MATEPHAIIOB)
AHHOTALlMM  CTPYKTYPHBIX €IWHUI] MaTepualia JAUCUUILIAHBI.
ConepkaHve NUCLUMIUIMHBI CTPYKTYpUpYETCs MO pasienaMm, TeMaM M PacKpbIBAe€TCsS B

IIPUBOIAATCA  KpPaTKUEC




aHHOTalMAX padoueil MmporpamMMmbl ¢ JOCTaTOYHOW MOJHOTOM, YTOOBI OOydaroUIHecs MOTIH
U3y4yaTh MaTepual CaMOCTOSTEIbHO, ONUPASCh HAa IPOTPAMMY.

Paszoen 1. Beenenue

OcHOBHBIE TOHATHS, 33]]a9U U METOJIbl COIPOTUBIICHUSI MaTEpUaAIOB. PeabHbIi 00BEKT U
pacuerHas cxeMa. Cuibl BHELIHKME U BHyTpeHHUE. Meton ceuenuil. [lepemenienus,
nedopmaruu 1 HanpspkeHus. OOIIKe THIOTE3bl CONPOTUBIICHUS MaTepUaioB. [IpuHIMITEL
pacuera 3JIEMEHTOB KOHCTPYKIMH HA IIPOYHOCTh U KECTKOCTb.

Pazoen 2. 'eomerpuueckre XapaKTEpPUCTUKU IUIOCKUX CEUEHUM

Cratnueckie MOMEHTHl. MOMEHTBI HHEPLUI: OCEBOM, MOISAPHBIHN, IEHTPOOESIKHBIA.
TeopeMbl 0 MOMeHTax uHEPIMK. MOMEHTHI HHEpIHH npocTeimux uryp. [ToBopot oceii.
3aBHCHMOCTH MKy MOMEHTaMU MHEPIIMHU TP MTPeoOpa3oBaHnu KOOpAUHAT. [ TaBHBIE OCH U
IJIABHBIE MOMEHTBI NHEPLIUH CEYCHHUS.

Pas3zoen 3. Pactsxenue u cxarue

Onpenenenre NpoJOJIbHBIX CHJI U HOPMAJIbHBIX HAIPSDKEHUN B PA3JIMYHBIX CEUEHUSIX
crepkns. 3akoH ['yka. Koaddunuent [lyaccona. Moaynb npooabHON yIpyrocTd. Y CJIOBUS
IIPOYHOCTH U JKECT- KOCTH.

OKCIIEpUMEHTAIIBHOE N3YUEHHE pacTshKeHU-ckaTus. [uarpamma pactsbxenus. [lepenenst
IIPO- MOPLMOHATBHOCTH, TEKYUYECTH, IPOYHOCTH. [ImacTuuHOCTb, XpynKoCTh. Jlomyckaembie
HanpsbkeHus. Koagunuent 3anaca npounoctu. Pacuer neraneit Ha pacTsxkeHue.

HanpspkeHns B HaKJIOHHBIX CEUYEHMSIX. YUeT COOCTBEHHOI'O Beca MpPU PacTSKEHUU-
ckarun. bpyc paBHoro comporusneHus. lloHsATme O CTaTM4eCKH ONPENEIUMBIX U
HeolnpeaeauMbIX cucteMax. OCOOEHHOCTH CTaTUYECKH HEOIIPEIEUMbIX CUCTEM.

Paszoen 4. IInockuii n3rud Oamku

YucTelii ¥ onepeyHbiil n3rud. BHyTpeHHNE CHIIOBBIE (PAKTOPHI: MMOTIEPEUHBIC CHIIBI
usrubaronme MoMmeHThl. Iloctpoenue smop Q u M pang mpocTediux cxeMm Oallok.
Cocrasnenue amop O u M no ywyactkam. OnpeneneHrne ONOpHBIX peakUuil U MOCTPOEHUE
amtop O u M s 6anox.

HanpsokeHus npu 4ucToM U nomnepeuyHoM uzrude. 3akoH ['yka. @opMyiibl KECTKOCTH.
Tpu Buja pacuetoB Ha U3ru0. MOMEHT CONPOTUBIICHHUS.

Kacarenpubie Hanpsixkenus npu usrude. @opmyna XKypasckoro. [lepemerienns npu nzruode.

JuddepeHnnanbHble ypaBHEHUS KPUBU3HBI, YIJIa HaKJIOHA U Tporuda Oanku. ['paHnuHbIe
yCJIOBHS. YHUBEPCATHHOE YPABHEHUE U30THYTON OCH OaJKH.

banku ¢ Heckonbkumu yuactkamu. [Ipasuino Kie6mra. Cioco6 orOpacsiBaHUS KOHCOIH.
[Toctpoenue ynpyroit nuHun 6anku. [IpoekTHpoBOYHBIN pacyeT MpHu U3ruoe.

Omnpenenenue nepemMenieHnii 11 KOHCOJbHBIX 0anok. banku nepeMeHHOro ceueHus..
CocraBnble Oanku. Cpe3zaroliee ycuiue.

Paszoen 5. Cnpur. Kpyuenune

YucThlit cIBUT U €ro 0COOeHHOCTHU. 3aKoH I'yka rmpu caBure. 3aKoH MapHOCTH KacaTeIbHbBIX
HanpspbkeHui. Kpydenne Opyca ¢ KpyribIM nornepedHbiM ceuenueM. [1oaspHbIii MOMEHT
COIIPOTHBIIEHUS. YTOJI 3aKpYyUNBaHUA U yroJl caBura. Pacuer BanoB Ha npodHocTs. [locTpoeHue
3m10p M «p ¥ KacaTeIbHBIX HANPSIKEHUH.

OcobeHHocTH pacuera CTep KHEN ¢ HEKPYTJIbIM IONIepeUHbIM ceueHneM. Hanpsoxenus u
nepopMauy Npu KpyuyeHUH TOHKOCTEHHBIX CTEPKHEN OTKPBITOrO U 3aKPBHITOTO MPOQPHIIS.

Pa3zoen 6. OcHOBBI TEOPUU HANPSIKEHHOTO U APOPMHUPOBAHHOTO COCTOSHUS
HanpspkeHHOE cocTOsiHKE B TOUKE. | TTaBHBIE IIOLIA/IKU U [VIaBHBIE HANIPSDKEHMUSL.
[ToTenunanpHas 3Heprus ynpyrux aedopmanuii mpy cI0KHOM HaINPsHKEHHOM
COCTOSIHMM. | MIIOTE3bI TPOYHOCTH NPH CI0KHOM HAIIPSHKEHHOM COCTOSIHUU B TOUKE.

Pa3zoen 7. C10HO€E CONPOTUBIICHHE

N3rub ¢ xpyuennem. OnpezeneHue HanpsHKeHHOTO COCTOSIHUS B OMTACHBIX TOYKAX CEUEHHS.

Onpenenennie S5KBUBAIEHTHBIX (MPUBEIEHHBIX ) HAPSHKEHUN IO OJJTHOM U3 THIOTE3
IIPOYHOCTH.

Kocoit n3ru6 (semnockuit). OnpenesneHne HOpMaIbHBIX HANPSHKEHUH U MOT0XKEHHS



HEUTPAJIBHO- TO CJI0S. Y CJI0BUA MPOYHOCTU. OnpesienieHre nepeMenieHuu.

Bueuentpennoe pactsokeHue-cxxarue. OnpenesneHne HanpsyKeHU U MOJT0KEHUS
HEWUTPAIBbHOIO CIIOS. Y CIOBHS NPOYHOCTU. Pannyc unepuun. Anpo ceuenus.

Pazaean 8. [Ipononbublil u3runb. CTep>kHEBbIE CHCTEMBI

[TpononbHsIi u3rud. [TorsTue 06 ycroitunBoct. Kputnueckas Harpyska.
®dopmyna Diinepa.

Bnusinue crioco6a 3akpernieHus: KOHIOB cTepkHs. Popmyiia ScuHckoro.
O06006mennsbIif Metoa. Kputnueckne HanpsokeHus. Pacyet Ha po1osibHBINA U3THO.
Crioco6 mocieoBaTeabHOTO NPUOIKEHHS.

Crepxuenbie cuctembl. Pama. @epma. Jluarpamma Makcsemia-Kpemonsl. Pacuer
CTaTUYECKHU ONpPeAeTuMOi pepMBl.

Pa3nes 9. Metoibl onpeieneHns nepeMerieHui

Teopema o B3aumHocTH padot. Teopema Kactunbsino. Meroax Mopa mist
omnpexaeneHus nepemeniennii. Croco6 Bepemiaruna (MeTo eTMHUYHBIX CH),
IIPUMEHSIEMBIH /1JI51 OTIPEIETICHUS IEPEMEILIEHUH.

Pa3znen 10. Pacuer craTuyecku HEONPEACTUMBIX CUCTEM

Cratudecku HeonmpeaenumMblie Oanku. AHanmuTH4Yeckuit crnoco6. Crnocob
cpaBHeHus nedopmanuii. Hepaspesnsie 6anku. Teopema Tpex MOMeHTOB. MeTo
(bUKTUBHOM OaNKH.

Craruuecku omnpeaenumbie pambl. [loctpoenue smrop Q u M u onpezenenue
nepeMeleHuit s pam no cnocody Bepemaruna.

CraTudecku HeonpeIenuMble paMbl. PacdeT cTaTHuecKu HEOIPEASINMbIX
CTEPKHEBBIX CUCTEM CHJI. BBIOOp OCHOBHOI cHCTEMBbI, KAHOHMYECKHE YPAaBHEHUS
IepeMeLIeHH, 10A00p CeUeHus.

Pa3nea 11. Jlunamuueckoe qeiCTBUE Harpy3Ku

Pacuersl Ha POYHOCTH NPY AMHAMUYECKUX Harpy3kax. PacueTsl Ha MpOYHOCTH
IIPU yIapHBIX HAarpy3Kax. Y cTrajocTb MaTepuanoB. Bompocsl HaAeKHOCTH U
JOJITOBEYHOCTH MPU pacyeTax AeTajei.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

[Ipu moaroToBke GakamaBpOB-OMOJIOTOB UCTIONIB3YIOTCS CIAEAYIOIINE OCHOBHBIE ()OPMBI
MPOBEJICHUS YUEOHBIX 3aHITHIA:
® HMHTCPAKTUBHBIC JICKIIUH,
e JICKITUH-TIPecC-KOH(EPEHIINY;
® TPEHHUHTU M CEMUHAPHI 110 Pa3BUTHIO MPOPECCUOHAITBHBIX HABBIKOB;
e TPYINIOBBIC, HAYYHbIE TUCKYCCUH, A€OATHI.

6. YueOHO-MeTOoAN4YecKOe oOecredeHne CaMOCTOSTEeIbHONH PadoThI CTYIEHTOB.
OueHo4YHbIe CpeacTBA ISl TEKYIIEro KOHTPOJSI YCIeBaeMOCTH, NMPOMeKYTOUYHOM
aTTecTAlMM M0 UTOTaM OCBOEHUS JUCIUNIMHBI

6.1. Conep:xanue caMOCTOSITEIbHOM PadoThl 00y4ar0IMXCS

Howmep Tembl/BOnPOCHI, BHIHOCUMBIE Ha CAMOCTOATEIHFHOE U3yUSHHE Komn-Bo DopmbI
TEMBI 4acoB paboThI
1 Bsenenue
2 ['eoMeTprueckne XapakTEepUCTUKH TUIOCKUX CEYEHUIN
3 Pactsaxenue u cxxatue 2




4 [Tnockwuii u3rub Gamku 2 Pedepats,
a

5 Cneur. Kpyuenue 4 MRARBRAY

JBHT. BpYH JIbHBIE

6 OcCHOBBI TEOPUU HATIPSKEHHOTO U 1€(OPMUPOBAHHOTO COCTOSIHUSA 4 3aaHNS

7 CI105)KHO€ CONPOTUBIICHUE 4

8 [TpononpHbIi m3rubd. CTepKHEBBIEC CUCTEMBI 4

9 Merto/ibl onpeiesieHus IEPEeMEIICHUI 4

10 Pacuyer craTruecku HeonpeaeTUMbIX CUCTEM 4

11 JlnHamMuyeckoe JelCTBUE HArPy3KU 4

VYyebHbIM JIaHOM HarpaBieHus: noAroToBkd 35.03.06 ArpounkeHepusi MO JUCIUILUIMHE
«ConpoTUBIICHHE MAaTEepUaIoBy) MPEIyCMaTPUBACTCA CAMOCTOsITENbHAs paboTa CTyJeHTa, KOTopas
BBITMIOJHSIETCSL  CIACAYIOUMMH BHJAaMU CaMOCTOSITENIbHOM paboThl: MOATOTOBKAa pedepaToB IO
JTUCIUTIIINHE, BBIMOJHEHNE WHIUBUTyJIbHBIX 3aJaHUN

Pedepar

Pedepar wucnompzyercss msis OLEHKM YMEHUH CTyJIE€HTa CaMOCTOSITENbHON paboTe ¢
JUTEPaTypOi, BBHIMOJHEHHS aHAIM3a MaTephaja 10 BBIOpaHHOW Teme W (OPMYIHPOBAHUE BBHIBOJIOB.
Tembl pedepaToB BBIHAIOTCS MpernoaaBareieM, MPOBOISIIMM MPAKTUYECKHE 3aHITHS B TPYIIIE,
WHIVUBUAYAITBHO KaXIOMY cryAeHTy. OOmmii o0beM pedepara TOoKeH cOCTaBisATh 15...20 crpaHuUIl
MamHonucHoro Tekcta. @opmar A4, pazmep mpudta 14, MeKIYCTPOUHBINH WHTEPBAI MOJIYTOPHBIM.
[Tocre 3aBeprieHUs BBIMOTHEHHUS pedepara MPOU3BOIUTCS €ro 3amuTa B (GopMe WHIAMBUIYATBHOTO
coOecenoBanus ¢ npemnojaasareneM. Pedepar oreHuBaeTCs OLEHKAMU «3a4TEHOY, «HE 3aU4TECHOY.

IIxanaa Kpurtepun onenuBanus

OreHKa «3a4TEeHO» - cobmoieHsl (hopmanbHbIe TpeOOBaHUA K pedepaTy u ero
oopmitenmto;

- TIPE/ICTABJIEHO TPAMOTHOE ¥ TIOJTHOE PACKPBITHE TEMBI;

- c(popMyJIMPOBAaHbI OCHOBHBIE BHIBOIBI 1O PA0OTE;

- B TeKCTe pedeparta MPUCYTCTBYIOT CCHUIKA Ha HCIOIB3yEeMYIO
auTepatypy M uUMeeTca  OubOiauorpauyeckuil  CIMCOK,
COOTBETCTBYIOIINI TeMe pedepara;

- YMEHHE BbICKa3bIBaTh U 000CHOBATh CBOM CYXKJICHUS MPU OTBETE
Ha BOIIPOCHI BO BPEMsI 3alTUTEHI.

OreHKa «HE 3a4TeHO» - He coOmroeHsl (hopMasibHBIe TpeOoBaHMs K pedepary u ero
0 OpMIICHHIO;

- TIPE/ICTaBJIEHO HE MOJIHOE PACKPHITHE TEMBI,

- HET OCHOBHBIX BBIBOJIOB I10 PaboTe;

- bubnmorpaduyeckuil ClIICOK HE COOTBETCTBYET TeMe pedepara;
- BO BpEMs 3alIUTHBL O6HaPY)KCHO HE3HAHUEC WJIN HCIIOHHUMAHUEC
Oosbllel wiK Haubosee BaKHOM YyacTH TeMBbI pedepara.

Crpykrypa pedepara
1. TuTynbpHBIN JUCT.
2. OrnaBienue (MaaH, coJepXaHue), B KOTOPOM yKa3aHbl Ha3BaHUs BCEX pa3fiefioB (IIyHKTOB
wiaHa) pedepara U HOMEpa CTPAHUI], YKa3bIBAIOIIUE Hayallo ATHUX pa3/ieJOB B TEKCTE
pedepara.
3. Beenenue (1,5-2 ctpaHunsr).



4. OcHoBHas 4vacth pedepara (12-15 crpanuir). MoxkeT UMeTh OJHY WM HECKOJHKO TJIaB,
cocrosmux w3 2-3 maparpadoB (MIOAMYHKTOB, Pa3lelioB) U MPEAINONaraeT OCMBICICHHOE U
JIOTUYHOE U3JI0’KEHHUE TJIABHBIX MOJOXKEHUN U UIeH, CollepKalliuXcs B U3yUYEeHHO 1uTeparype.
B Tekcte 00s3aTeNbHBI CCHUTKHA HA TIEPBOMCTOYHUKHU.

5. 3akiouenue. CollepKUT IIaBHbIE BHIBOJIbI U UTOTH U3 TEKCTAa OCHOBHOM YacTH.

6. bubmuorpadus (cmmcox murepaTyphl) CHIHCOK COCTaBISETCS COTJIACHO MpaBHIIaM

OoubmmorpadguuecKoro onucaHusl.
Ipumepnvie memwt peghepamos

[Tpumep No 1
I'eomeTpuueckue XapakTepUCTUKHU IIJIOCKUX CEYEHUN
[Tpumep No 2
ITocTpoeHue >mop BHYTPEHHUX YCHIIMH 1 MOMEHTOB IPH MIPSIMOM [IOIIEPEUHOM U3rH0
ITpumep Ne 3
Hanpspxenus u qeopmariuy mpu mpocThIX CIydasx AeGopMupoBaHus
[Tpumep Ne 4
Meton HayallbHBIX ITapaMeTPOB (YHUBEPCAIbHOE YpPaBHEHHE U30THYTOM OcH OaJIK1).
ITpumep Ne 5
Crnoxnoe conpotuienue. [loaxos k onpeaeneHuio HanpsHKeHUH U e opManui,
pacueTaHa IPOYHOCTh U KECTKOCTb.
[Tpumep Ne 6
Merton Diinepa Juist onpeaeaeHnus KpUTHYECKUX cuil. BiusiHue crnocoOoB 3aKperuieHus: KOHIIOB
CTEp>KHS Ha BEJIMUMHY KPUTUYECKOH cuJibl. [Ipenensl npumennmMocta popmyiisl Diiepa.

TecTnl
TecTsl - WHCTPYMEHT, C MOMOINBIO KOTOPOTO IEAAaror OICHWBAET CTENEeHb JOCTHKCHHS

CTYZACGHTOM TpeOyeMbIX 3HaHWH, YMEHHH, HaBHIKOB. COCTAaBICHHE TeCcTa BKIIOYAET B ce0s CO3JaHMe
BBIBEPEHHOH CHCTEMBI BOIIPOCOB, COOCTBEHHO TIPOLEAYPY IPOBEACHUS TECTHPOBAHUS M CIIOCOO
M3MEPEHUs TIOJTYYCHHBIX PE3yIbTaTOB.

Kpurepun onenku tecra: OieHKa «OTIIMYHO» BBICTABIISIETCS TIPU YCIOBUH MPABHIIBHOTO OTBETA
CTyJIeHTa HEe MeHee 4eM 85 % TeCcTOBbIX 3a/1aHUi;
OrneHka «XOpoLIo» BBICTABISAETCS MPHU YCIOBUU MPABHIBHOTO OTBETa CTy[eHTa He MeHee ueM 70 %
TECTOBBIX 33/IaHHUIA;
O1eHKa «yJ0BJIETBOPUTENIbHOY» BBICTABIISETCS P YCIOBUU IPABUIBHOTO OTBETA CTYACHTA HE MEHEE
51 %, .
O1eHKa «HEYJIOBIETBOPUTEIBHO» BBICTABISAETCS IPU YCIOBUM MPABUWIIBHOTO OTBETA CTy/IEHTa MEHee
yeM Ha 50 % TecTOBBIX 3aJaHUH

KOHTpOJ'II)HLIe BOIIPOCHI JJIsT CAaMOIIPOBEPKHU

Pasoen 1. Beenenue
1.1. 3apaun, uens u npeamer Kypca. 1.2. Knaccudukanus ¢popm tBepapix tei. 1.3.
Knaccudukanus BHemHux ycunuil. 1.4. 'unotessl o cTpyKType U AepOpMalMOHHBIX CBOMCTBAaX
TBepAbIX Teil. 1.5. Ilpunnunel. 1.6. BHyTpennue ycunna. Meroa ceuenuii. 1.7. Hanpsokenns. 1.8.
Hedbopmarnu 1 epeMerieHus.
Paszoen 2. 'eomeTpuueckne XapaKTEPUCTUKH TUIOCKUX CEUEHUN
2.1. IloHsATHE O TEOMETPUUECKUX XapaKTepucTukax. 2.2. LlenTp Tspkectu ceuenus. 2.3.
CraTudeckuii MOMEHT MIIomaan cedeHus. 2.4. MoOMeHTbI HHEPIIUU CEYEHUSI: OCEBOM, IEHTPOOEKHBIH,
MIOJIAPHBIH.
2.5 MomeHT conpoTuBiieHus ceueHus. 2.6. MI3MeHeHne reoMeTpuuecKuxX XapakTepUuCTUK IIpU
NapajuIeIbHOM IIEPEHOCE KOOPANHATHBIX Oocei. 2.7. VI3MeHeHrne MOMEHTOB UHEPLIUU ITPU [TIOBOPOTE
KOOpPIAMHATHBIX Oceil. 2.8. [ 1aBHbIEC EHTpalIbHbIE OCH. 2.9. ['TaBHbIE [IEHTPaIbHBIE MOMEHTHI HHEPIIUH.



Pa3zoen 3. Pactsxenue u cxxatue
3.1. IIpomonbHbIe cHITbl U UX 3M0psl. 3.2. Hopmanbhble Hanpspkenust. 3.3. edopmarium.
Yanunenue (ykopoueHue). Mismenenue nomnepeunbix pazmepoB. 3.4. 3akoH ['yka. Koaddunment
Ilyaccona.
3.5. Ilepememenus. 3.6. HanpsiokeHust Ha HAKJIOHHBIX Totomaakax. 3.7. JlomyckaemMoe HanpsbKeHUE.

VYcnoBue mpoyHocTH. 3.8. THUIbl pacueToB Ha MPOYHOCTH. 3.9. MeToauka pacuera CTaTU4ECKU
HeonpeaenuMbix cucteM. 3.10. Yaer coOCTBEHHOTO Beca.
Paszoen 4. I1nockuii nornepeyHslii U3rud
4.1. Baytpennue ycunus B Oankax. 4.2. [luddepennuansnas 3aBucuMoctb Mexxay O u M. 4.3.
Onropsl BHYTPEHHUX YCHIIHH B OalTkaX M METOJMKA UX TOCTpoeHus. 4.4. DIMIOpbl BHYTPEHHUX YCUIIUN B
pamax 1 MeToauKa ux nocrpoerus. 4.5. HopmanbHble HapsOKEHUS TPU U3rude. Y clioBHe IPOYHOCTH.
4.6. KacarenbHble HanpsoKeHUS Tpu n3rude. Y cnosue npovynoctu. 4.7. [lepemerienus npu u3ruoe.
OcHoBHoOe nuddepeHmaIbHOe ypaBHEHHE U30THYTOM ocu O6anku. 4.8. MeTo1 HemoCpeICTBEHHOTO
uHTerpupoBanus. 4.9. Meroa HauanbHbIX TapaMeTpoB. 4.10. HanpsikeHHOE COCTOSIHUE B TOUKAX
ceueHus 6anku. 4.11. [Tonueiid pacuyer 6a10K HA MPOYHOCTb.
Paszoen 5. Cnpur. Kpyuenue
5.1. [lonsarue casura. 3akon ['yka. YcimoBue mpoyHocTH. 5.2. Dmopa KpyTAIIUX MOMEHTOB. 5.3.
HanpsixkeHnus B cedeHUu Bajia ¢ KPYTJIbIM MONIEPEYHBIM CeYeHUEM. Y CII0BHE MTPOYHOCTH. 5.4. 3aKoH
I'yka. YcnoBue xectkocTu. 5.5. PacyeT cratnuecku HeonpeaenuMbIX BajoB. 5.6. Kpyuenue Basos,
MMEIOIIUX HEKPYTJIoe MoNepedHoe ceueHune. 5.7. DMophl KacaTelbHBIX HAMIPSHKEHU B CEYEHUHU BaJa,
UMEIOIIEero GopMy IpsSMOYTOJIBHUKA.
Pa3zoen 6. OCHOBBI TEOPUU HAIIPSHKEHHOTO U A€POPMUPOBAHHOTO COCTOSHUI
6.1. HanpspkeHus B Touke. 3aKOH MapHOCTU KacaTeJbHbIX HanpsbkeHuil. 6.2. Hanpsokenus Ha
ionaake oomero nonoxkenus. 6.2. ['maBueie ocu. ['naBHble HanpshkeHus. 6.4. IHBapuaHThI
HAIPSDKEHHOTO COCTOSIHUS. 6.5. Bubl HanpsKeHHbIX COCTOSAHUM. 6.6. [Imockoe HanpsKeHHOe
cocrostaue. [Ipsmas u oOpatHas 3agauu. 6.7. JlepopmMupoBaHHOE COCTOSIHUE B TOUKE. 6.8.
O06006meHHsI# 3akoH ['yka. 6.9. OTHOCUTENIBHOE M3MeHeHHe o0beMa. 6.10. Y nenpHas
MOTEeHIIMaIbHAas dHeprus AegopmupoBanus. 6.11. Y nenpHble NOTEHIIMATbHBIE SHEPTUN U3MEHEHUS
oobema 1 popmel. 6.12. HeoOXoauMOCTh U CYIIHOCTB TUIIOTE3 podHOCTH. 6.13. ['nnoresa
HauOOJIBIINX HOPMAJIbHBIX HaNpspKeHUi. 6.14. I'unore3a HanbONbIINX JIMHEHHBIX Ae(opMaruii.
6.15. 'unore3a HaubOIBIINX KacaTeNbHBIX HaNpsKeHui. 6.16. DHeprernyeckas runoresa. 6.17.
O0600mmenHas runore3a Mopa
Pazoen 7. CnioxxHoe cOnpoTUBIICHNE
7.1. Kocoit u3ru6: BHyTpeHHHE YCUIINS, HOPMaJbHbIE HAPsHKEHUs, HeUTpabHas JTUHUA,
yCIJIOBHE MPOYHOCTH, KacaTeJIbHbIE HAIIPSHKEHUSI, yCIOBUE TPOYHOCTH, epemertienus. 7.2. 3rub c
pacTshkeHHeM (CxkaTueM): oOLi cirydail, BHyTpEHHHE YCUIIMS, YCIOBUS IPOYHOCTH. 7.3.
BaeueHTpeHHOE pacTskeHHe (CKaTre): HOpMaJIbHbIE HANPSKEHUsI, HEUTpabHas JINHUS, YCIOBHE
MPOYHOCTH; APO ceueHus. 7.4. V3- rub ¢ kpydeHHneM: pacueT CTEpKHS C KPYTJIbIM MONEePeUHbIM
CEUEHHUEM, YCJIOBUS IPOYHOCTHU; PacueT CTEPIKHSI C MPSIMOYTOJIbHBIM IIONIEPEUHBIM CEUEHUEM,
YCIIOBUS IPOYHOCTH. 7.5. PacueT mpocTpaHCTBEHHOT'O CTEPKHS.
Pazoen 8. [1pononbHbIil U3rubd. Y cToMUMBOCTE MEXaHUUYECKUX KOHCTPYKLIUH
8.1. I[lonsTre ycToluMBOro paBHOBECHs, KpuTudeckon cuibl. 8.2. Pemenue JI. Ditnepa. 8.3.
Bnusinue ycnoBuii 3aKpernieHus: KOHLIOB CTEP)KHEW Ha BEIMYMHY KPUTUYECKOM cHItbl. 8.4. 3aBUCUMOCTh
«ox—A». 8.5. Meroauka pacuera C:KaTbIX CTepKHEH Ha yCTOWYMBOCTb.
Pa3zoen 9. Meto bl onipeiesieHUs IepeMeIeHni
9.1. IlonsiTHe 0600IIEHHBIX CHII U TiepeMelieHuid. 9.2. PaboTa BHEITHUX U BHYTPEHHUX
ycunuit. 9.3. [IpumeHeHre npuHIUIIa BO3MOXKHBIX IEPEMEIIEHUN B yIpyTuX cucreMax. 9.4. Teopemsl o
B3aUMHOCTH Pa0oT u mepeMenieHuid. 9.5. Onpenenenue nepemenieHuit mo meroxy Mopa. 9.6.
I'padoananutnueckuii cocod Bepemaruna.
Paszoen 10. Pacuer cTaTHYECKN HEONPEAEIUMBIX CUCTEM
10.1. Crenenpb cratuyeckoil Heompenenumoctu. 10.2. Meroa cuil: OCHOBHasi CUCTEMA,
skBuBaieHTHas cucrtema. 10.3. Kanonnueckue ypaBHenus metona cui. 10.4. Meroauka pacyera



CTaTUYECKU HEONPEACTUMBIX CUCTEM METOJIOM CHIL.
Pazoen 11. Jlunammnueckoe JeMCTBUE Harpy30K
11.1. Yuer cusl uHEpIUU: PaBHOYCKOPEHHOE JIBIXKEHHUE MPSMOJIMHEHHOro crepxkHs. 11.2.
Meroauka pacuera Ha ynap (3Hepretudeckuid moaxoxn). 11.3. [IpomonwHseiil yaap. 11.4. Ynap npu
kpydenuu. 11.5. IMonepeunsiii ymap. 11.6. Yaer macc coymapsembix ten. 11.7. Knaccudukarus
MexaHnueckux koseOanmii. 11.8. Yeunusa B xkosebarenpHoi cucteMe. 11.9. CBoOoaHBIE KOIEOaHUI
CUCTEeM C OJIHOM CTeneHbI0 CBOOOABI 0€3 ydera CWJI COMPOTHBICHHUS W C YYETOM CHII
conpotusiieHus. 11.10. BeiHyX1eHHBIC KOJIEOaHHUS CHUCTEM C OJIHOU CTEIIEHBIO CBOOOIBI O3 yuera
CWJI CONPOTHUBJICHHUSI M C YYETOM CHJI cONMpoTuBIeHUS. KodpPuIueHT TUHAMUIHOCTH. Y CIIOBHS
MIPOYHOCTH.

6.3. MaTepuaJibl 1JIs1 IPOBEIEHUsI TEKYIIEro M MPOMEeKYTOYHOI0 KOHTPOJIsI 3HAHUI CTYIeHTOB

Koutpoab ocBoeHMsI KOMIIETEHIM A

Ne
m
n

Bun
KOHTPOJIA

Kontponupyembie TeMblI (pa3aenbl)

KomMmnerenuumn,
KOMIIOHEHThI
KOTOPBIX
KOHTPOJMPYIOTCS

Pedepar

BBenenue

OIIK-1, OTIK-5

TecTbl MO
pa3ienam
MUCIUIIIHHBI

I'eoMeTprdeckue XapaKTepUCTHKY IIOCKUX CEYCHUIN

PacTtsxenue u cxxarue

[Tnockuit u3rud Oanku

Cnasur. Kpyuyenue

OCHOBEHI TEOPUH HATIPSHKEHHOTO U I OPMUPOBAHHOTO COCTOSHUS
Cno>kHOE CONPOTUBIICHUE

OIIK-1, OIIK-5

JK3aMeH

['eomeTpuyeckne xapakTepUCTUKH TUIOCKUX CEYEHUI

Pactspxenue u cxartue

[Tnockuiit u3rud O6anku

Cnasur. Kpyuenue

OCHOBBI TEOPHH HAMIPSHKEHHOTO U IEPOPMUPOBAHHOTO COCTOSHHS
CnoxHO€ CONPOTHUBIIEHUE

[IpononbHbIil n3rud. CTep)KHEBBIE CUCTEMBI

MerTop! onpeneneHus nepeMerieHni

Pacuer craTnueckn HeONpeaeTMMBIX CHCTEM

JunamMuyeckoe AeiCTBUE HATPY3KU

OIIK-1, OIIK-5

Tecmoeguie 3a0anusn

1. CriocoOHOCTh KOHCTPYKITMH (MJIH OTACIBHON IETaIN) COMPOTUBIIATLCS JIehopMaIiy Ha3bIBACTCA. .
BapuaHTbI OTBETOB:

a) JKECTKOCTHIO B) IPOYHOCTHIO 1) YCTOMYMBOCTHIO

0) BEIHOCJIUBOCTHIO T') U30TPOITHOCTHIO

2. B Harpy»xeHHOM TeJjie BHYTPEHHSIS CHJIa, IPUXOAINAACS Ha SAMHUILY TUIOIIA U KaKOro-TH00 CeYCHUs,
Ha3bIBAETCH ... B IJAHHOW TOYKE Ha JIAHHOM IJIOIIAJIKE.

BapuaHTbl OTBETOB:

a) IPOJOILHON CHITOH B) HaIpsHKCHUEM ) COCPEIOTOYCHHOM CHITOM

0) paBHOACHCTBYIOIICH T') KPUTHYECKON CHIION




3. Hampstxenwue, mpu KOTOpoM HaOI0IaeTCest pocT aedopManuii 6e3 m3MEHEHUS Harpy3KH,
Ha3bIBaeTCsl... BapuaHTHI OTBETOB:

a) MpeeIoM IPOYHOCTH B) KPUTHYCCKUM T') IOy CKaeMbIM

0) TIpeaenoM TeKy4ecTn

4. MOMEHT BHYTPEHHHUX CHJI B TONIEPEYHOM CeueHHH Opyca OTHOCUTENHHO MPOIOJIBLHOM ocu Opyca
Ha3bIBaeTCs... BapuaHThl OTBETOB:

a) KPYTSILAM MOMEHTOM B) IJIaBHBIM MOMEHTOM 1) ©3rUOAIOIIMM MOMEHTOM

0) auHamoit ') MOMEHTOM WHEPLIH CCUCHHS

5. Tlpoekius TIaBHOT'O BEKTOpa BHYTPEHHUX CHJI B MOMIEPEYHOM CEUYCHHH HArpyKEHHOTO Opyca Ha
MPOIOJIbHYIO OCh Opyca Ha3bIBaeTCH. . .

a) KpUTHICCKOH CHJION B) COCPEIOTOUYCHHOMN CHITOM 1) HaIPsDKECHUEM

0) MmoTnepevHOM CHITOM T') MPOJOIHHOM CHJION

6. Kakue BHyTpeHHME CHIIOBBIE ()aKTOPHI BO3HUKAIOT B OTIEPEYHBIX CEUCHUAX CTEPKHS MIPH
PaCTsDKCHUU-COKATHH?
BapuaHTbl OTBETOB:
a) HopMaJbHas cuja
0) mormepeyHas cuia
B) TOTIEpeYHasl CHJIa M N3THOAOINI MOMEHT

7. Kakue HanpspkeHUs: BOSHUKAIOT B TIONIEPEYHBIX CEYEHUSAX CTEPIKHS MPHU pacTsHKEHUH (CokaTuu)?
BapuaHTbI OTBETOB:
a) HOpMaJIbHBIC 0) KacaTeJbHbIC B) TIOJTHBIC

8. Ilycts E — Moy yripyrocTH, € — npojioiibHast nedopmaiiusi, N — mpooibHas cuiia, Q — rmonepeyHas
cuia, A — TIIoIIa b MOMEPEYHOTo CeYCHUs. Y IIIMHEHUE PACTIHYTOTr0 00pasiia paBHo. ..

BapuanTbl OTBETOB:

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

0) Q/A r) N-VE-A

9. Ilycte N — 310 HOpManbHas CHJIa, G — HOPMAIIbHOE HATIPSDKEHHE, € — MPOIONbHAs edopMarust A —
IUIOINAAb IONIEPEeYHOro cedeHuH. YeMy paBHa BeJIMYMHA HOPMAJILHOTO HAIPSDKEHUSI, BOSHUKAIOIIETO B
MOTIEPEYHOM CEUCHUH CTEPIKHS TPH PacTsHKEHUH (CKaThm)?

BapuanTbl 0TBETOB:

a)o=N/A
0)c=N-A
B)o=¢A

10. Ilycts E — Mogyns ynpyrocTa, € — mpooibHas gedopmanysi, G — HOpMaJIbHOE HanpshKeHne. 3aK0H
I'yka mpu 0THOOCHOM pacTsKEHHUH (CIKATHH). ..

BapuaHTsl OTBETOB:

a)e=0cE B)o =E/e

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

11. Kakoii BHyTpeHHHUH CHIIOBOH (haKTOp BO3HUKAET IIPU KPydIEeHHH?
BapuaHTbI OTBETOB:

a) CKPY4YHMBAIOLINI MOMEHT

0) KpyTALINI MOMEHT

B) U3rubaromuii MOMEHT

12. IIpu Kpy4eHUH CTEPHKHS KPYTIOro CEYSHHS ero JUaMeTp. ..
BapuaHTbI OTBETOB:

a) YMEHBIIIAETCS

0) He U3MEHseTCS

B) YBEIMYHBAETCS

') MOKET KaK YBEJIMUMBATHCS, TAK M YMEHBIIATHCS.

13. UncThrit u3rud — 3T0 B HArpy>KEHUS, TPH KOTOPOM. ..

BapuaHTbI OTBETOB:

a) B [IOTIEPEYHBIX CEYCHUSIX CTEPKHS BOZHUKAET TOJIBKO M3IrMOAIOIIIl MOMEHT, a BCE IPOYHe
BHYTPEHHHUE CHIIOBBIE (DAKTOPBI paBHBI HYJIIO

0) K CTEPI)KHIO MPUIIOKEHBI TOJEKO M3THOAFOIIIIE MOMEHTHI

B) CTEPXKEHb U3rH0AETCs TOJIBKO B OJTHOM IJIOCKOCTH




14. TlonepeuHsIit U3rud — 3TO BUJI HATPYIKEHUS, IPU KOTOPOM. .. &) B IIOTICPEYHOM CCUCHHUH CTEPIKHS
BO3HHKAET MOTNepeYHas CHIIa ¥ U3THOArOIINil MOMEHT, a Bce IIPOYKe BHYTPEHHHE CHIIOBBIC (DaKTOPBI
PaBHBI HYJIIO 0) K CTEPIKHIO MPUIIOKEHBI TOJILKO ITOTIEPEYHBIC CHITHI B) B TIOTIEPEYHOM CEYCHUN CTECPIKHS
BO3HUKAIOT TOJIEKO KACaTeIbHbIC HATIPSHKCHHS

15. B xakux TOYKax MOMEPEYHOTO CeUSHUS OATKH MTPH U3rU0e BOZHUKAIOT HAaHOOJbIINE HOPMaJTbHbIC
HamnpspKeHUs? a) B TOYKaX, HanOoJiee yAaeHHBIX OT IIEHTpa TshKeCTH; 0) B TOUKax, Hanboee
yIaJCHHBIX OT HEUTPAIBHON OCH; B) B TOUKAX KOHTYpa IMOMEPEYHOT0 CEUCHUS; T) B IICHTPE TKECTH
CCYCHUS; /1) B TOUKAX HEHTPAIBHON OCH CEUCHUS.

6.3.2. UTOroBbIii KOHTPOJIb MPOBOAUTCH B BHE IK3aMeHA 10 MEePeYHI0 BONPOCOB, IPUBEIEHHbIX
B padoueii nporpamme.

[lepen sk3aMeHOM CTyJIEHTaM BBIIAETCA CIHMCOK MOJITOTOBUTEIBHBIX BOIIPOCOB,
OXBaTbhIBAKOIIUX BEChb CIICKTP TEM 110 KypcCy «COHpOTI/IBHeHI/ISI MaTcpHraJIoOBy.
HenocpeactBenHo mepen  5K3aMEHOM — IMPOBOJUTCS  KOHCYJbTallMs, Ha KOTOPOM
paccMaTpuBalOTCs COJIEpKaTeNIbHbIE U OpraHU3alMOHHBIE BOITPOCHI.

BOHpOCI)I K 9K3aMEHY

1. 3agaun, nens U npeamer kypca. Kinaccudukarus hpopm TBEpAbIX TeIl.
2. Knaccugukanus BHEIIHUX yeuiuil. ['MmoTess! o CTpykType U e(opMaliuOHHBIX
CBOWCTBAaX TBEPJBIX TEIL.
3. Buytpennue ycunus. MeTos ceueHui.
4. Hanpspxenus. Jlepopmanyu 1 nepemMerieHus.
5. IlonsATHE O reoMeTpUUYECKUX XapakTepucTukax. LIeHTp TskecTn ceueHus.
CraTudeckuil MO- MEHT IUIOIIA/IU CEUEHUSI.
6. MOMEHTBI HTHEPLIMU CEYEHUSI: OCEBOM, LIEHTPOOEKHBIN, MOJIAPHBINA. MOMEHT
COIIPOTHBIICHUS CEUCHUSI.
7. I3MeHeHre TeOMETPUUECKUX XapaKTEPUCTUK MPH NapalIeIbHOM NIEPEHOCE KOOPAMHATHBIX
OCEH.
8. lI3MeHeHne MOMEHTOB HHEPLIMHU IIPU [TIOBOPOTE KOOPAMHATHBIX Ocell. [ 1aBHbIE
LEHTpAJIbHBIE
ocu. ['1aBHbIE IEHTpaIbHBIE MOMEHTHI HHEPLIUH.
9. IIpononbHBIE CUITBI 1 HOPMAJIBHBIE HANIPSKEHUS.
10. Y ymuaenue (ykopoueHue) ctepskHs. Mi3amMenenune nonepeuHbix pasmepoB. 3akoH ['yka.
Koadppunuent Ilyaccona.
11. Hanpsi>keHus Ha HAKJIOHHBIX IIJIOLIAIKaX.
12. Jlomyckaemoe HarnpsikeHue. Y cJoBrUe MNPOYHOCTH. THUIIBI pacyeTOB Ha MPOYHOCTD.
13. Meronuka pacdyera CTaTU4ECKN HEOIIPEAETUMBIX CUCTEM.
14. Yuer coOCTBEHHOTr0 Beca ITPU PaCTSKEHUH (CXKATUH).
15. BayTpenHue cuioBbie (PakTOphl: MOMEPEYHbIC CHITBI U M3THOA0IINEe MOMEHTHI.
16. Iuddepenunanpras 3aBucuMocTb Mexay O u M.
17. Dnropbl BHYTPEHHHUX YCUJIUH B GaJIKax M METO/IMKA UX TOCTPOCHHSL.
18. HopmanbHble HanpsKeHUs IpH u3ruoe. Y ciaoBre NPOYHOCTH.
19. KacarenbHble HanpsbKeHUs TpU U3ruode. Y cjoBrUe IPOYHOCTH.
20. INepememienus npu usrude. OcHoBHOE MU depeHInaTbHOE YPaBHEHNE H30THYTON OCH
OanKy.
21. Merton HENOCPEACTBEHHOTO UHTETPUPOBaHUs. MeTo 1 HadaIbHBIX TAPaMETPOB.
22. HanpskeHHOE COCTOSIHME B TOUKAX CEUEHUs OaIKH.
23. TlonHbIii pacyeT 6aoK Ha MPOYHOCTb.
24. Ilonsitue casura. 3akoH ['yka. Y ciioBre mpoYyHOCTH.
25. KpyT41uiit MOMEHT U €r0 ONpENEICHNUE.
26. HanpsikeHns B C€4€HUU BaJla C KPYTJIbIM IIONIEPEYHBIM CEYEHUEM. Y CJIOBUE TPOYHOCTH.
27. 3akoH ['yka. YcnoBue *eCTKOCTH.



28. Kpyuenue BajioB, UMEIOIINX HEKPYTIIOE MOMEPEYHOE CEUCHHE. DMIOPhI KacaTEIbHBIX
Hampsi- *KEeHUI B CeYeHUH Bajia, UMeIoIero GopMy NpsMOYroJbHUKA.

29. HanpsixeHus B TOUYKE. 3aKOH MAPHOCTH KacaTeIbHbIX HaNpsokeHud. Hanpsikenus Ha
TUIOIIA- K€ OOIIEro MOJI0KEeHUSI.

30. I'naBHbI€ OcH. | TaBHBIC HATTPSHKEHUSI.

31. UuBapuaHThl HANPSKEHHOTO COCTOSIHUSI.

32. IInockoe HamnpspkeHHOE cocTosiHue. [IpsiMast n oOpaTHas 3a1aum.

33. JlebopmupoBaHHOe cocTosiHUE B ToUke. O000meH b1 3akoH ['yka.

34. OtHOCHUTENbHOE U3MEHEHHE 00beMa. Y IesbHas MOTEHIIUAIbHAs SHEPT U
nedopMupoBaHus. Y IeJIbHbIe MOTEHIIMAIBHbBIE YHEPTUH U3MEHEHUs 00beMa U (POPMBIL.

35. I'unoTres3sl IPOYHOCTH.

36. Kocoii nu3ru6: BHyTpeHHUE YCUIIHS, HOPMAJIbHBIC HANIPSHKEHUS, HEUTpabHas INHHUSI,
yCIIOBHE IIPOYHOCTH, KacaTeJIbHble HAPSDKEHUS, YCIOBHE TPOYHOCTH, MIEPEMEILICHUS.

37. U3rub c pactsoxkeHneM (C:xaTHeM): OO CTy4aid, BHYTPEHHUE YCUIINSA, yCIOBHUS

MIPOYHOCTH.

38. BHelleHTpeHHOe pacTsikeHue (CKaThe): HOpMalibHbIE HANIPSKEHUS, HEUTpaibHas
JIUHUS, YCIOBUE IPOYHOCTH; SAPO CEUCHHUSI.

39. M3rub c kpydeHueM: pacyeT CTEPKHS C KPYTIIbIM MOMEPEYHBIM CEYCHUEM, YCIIOBUS
IIPOYHOCTH; PACUYET CTEPAKHS C MPSIMOYTOJIbHBIM [IONIEPEYHBIM CEYEHUEM, YCIIOBUS IPOYHOCTH.

40. ITonsiTve ycTOWYMBOrO paBHOBECUS, KpUTUUECKo cuibl. Pemmenue JI. Diinepa.

Bimstnue ycnoBuii 3aKperieHHst KOHIIOB CTEPKHEN Ha BEJIMYMHY KPUTHYECKOW CHJIBL.

41. 3aBHCUMOCTb «ox —A». MeTouKka pacuera CxKaTbIX CTeP)KHEH Ha YCTOMYUBOCTbD.

42. TTonsiTre 0600IICHHBIX CHII U TIepeMeIieHi. PaboTa BHEIIHNX 1 BHYTPEHHHUX YCHIIUH.

43. Teopembl 0 B3aUMHOCTH PaOOT U IMEPEMEIICHU.

44. Onpenenenue nepemenieHui no meroxy Mopa. I'padoananuruyeckuii cnocod

Bepemaruna.

45. CremneHb CTaTHYECKOMN HEeoNpeaenuMocT. MeTo/l CHIl: OCHOBHAS CUCTEMA,
SKBHMBaJIEHTHAs cucTeMa. KaHoHMUecKre ypaBHEHUS! METOa CUJL.

46. Meronuka pacyera CTaTUUYECKU HEONPEAESTUMBIX CUCTEM METOJIOM CHIIL.

47. Y4eT cui HHepIUH: paBHOYCKOPEHHOE JIBUKEHHE PSIMOJIMHEMHOTO CTEPKHSI.

48. Meroauka pacueTa Ha yaap (3HepreTudeckuii moaxon). [lpogonbusiit yaap. Y aap npu
Kpy4eHuu. [lonepeunsnii yaap.

49. Yyet Macc coynapsieMbIX Tell.

50. Knaccudukanus MEXaHUYECKUX KoJieOaHuid. Y cCHiins B KOJIe0aTeIbHON CUCTEME.

51. CBoOoaHbBIE KOIEOAHMS CUCTEM C OJTHOM CTEMEeHbIO CBOOOIbI 0€3 yueTa CHIT
COIPOTHUBIIEHUS U C YUETOM CHUJI COITPOTUBIIECHUS.

52. BeiHyX/1eHHBIE KOJIeOaHUs CUCTEM C OJIHOM CTeNeHb0 cBOOO b O€3 yueTa CHil
COIPOTHUBIIEHUS U C YUETOM cUJI conpoTuBieHus. KoagduimeHnt quaaMmuuHocTy. Y cloBust
IIPOYHOCTH.

Texyuuii KOHTPOJIb MPOBOJUTCS CUCTEMAaTUYECKH B Yachl ayJUTOPHBIX 3aHATHM WM BO BpeMs
ayJMUTOPHOM caMOCTOATENbHON paboThl o0yyaromuxcs. PyOexHbIit KOHTPOJIb POBOJUTCS C TTIOMOIIBIO
OTJENBbHO pa3pabOTaHHBIX OIEHOYHBIX CpeacTB. IIpoMeXyTOUHBI KOHTpPOJIb OPraHU30BBIBAETCS Ha
OCHOBE CYMMHUPOBAHUS JJAHHBIX TEKYILIETO U PyOEKHOI0 KOHTPOJIS.

Kpumepuu ouyenku npomesxcymounoit ammecmayuu ¢ (popme IK3amena

Onenka XapakrepucTuka Tpe0OBaHUMI K pesyabTraram arrecrauuu B ¢Gopme
JK3aMeHa
«OTnmH4YHO» Teopernueckoe coaepxkaHue Kypca OCBOEHO IIOJHOCTbIO 0e3 mpo0enos,

CHCTEMHO U TIy0OKO, HEOOXOJMMBbIE TPAKTHUYECKUE HABBIKM pPabOTHl C
OCBOEHHBIM MaTepuajgoM c(HOpPMUPOBaHbI, BCE MPEAyCMOTPEHHbIE paboueit
yueOHOI mporpaMMoii yueOHbIe 3a1aHus BBIIIOJIHEHbI 0€3yNpeyHo, KaueCTBO MX
BBINOJIHEHUS OLICHEHO YHMCIIOM OalsioB, OJM3KUM K MAKCUMYyMY.




«Xopomo»

Teopernueckoe cojaepkaHue Kypca OCBOGHO B IeloM 0e3 mpoOenos,
HEOOXOTUMBIC TPAKTUYECKHE HABBIKK PAOOTBI C OCBOCHHBIM MaTepuajoM B
OCHOBHOM C(OPMHUPOBaHBI, MPEAyCMOTPEHHbIE pabouell yueOHOUM mporpammoit
ydeOHbIC 3aJlaHusl BBINIOJHEHBI C OTHCIHHBIMH HETOYHOCTSMH, KadeCTBO
BBITIOJTHEHUST OOJBIIMHCTBA 33JaHHUI OIEHEHO YHUCIOM OaioB, ONM3KUM K
MaKCUMYMYy.

«Y 1OBIETBOPU
TEILHOY

Teopernueckoe copepkaHue Kypca OCBOCHO OOJbIIEH 4acTbio, HO IIPOOEIIbI HE
HOCSIT CYUIECTBEHHOI'O XapakTepa, He0OXOUMbIe MPAKTUYECKUE HABBIKUA PaOOTHI
C OCBOCHHBIM MaTEpPHAIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIHHCTBO
MPEAYCMOTPEHHBIX pabodeil  ydeOHON mporpamMmoi  y4eOHBIX 3aJaHui
BBITIOJTHEHBI, OT/ICTIbHBIC U3 BHIMOJTHEHHBIX 3aJaHUI coepKaT OIIUOKH.

«Heynosnerso
PUTEIILHOY

Teopernueckoe coxepxaHue Kypca OCBOGHO YaCTUYHO, HEOOXOJMMbIE HaBBIKU
paGoTbl He chopMupoBaHbl WIM C(HOPMUPOBAHBI OTICIIBHBIE W3 HUX,
OOJIBIIMHCTBO TPEIyCMOTPEHHBIX paboyeil ydeOHOH mporpaMmMol y4eOHBIX
3aJJaHUi He BBIIIOJHEHO JINOO BBINOJIHEHO ¢ IpyObIMU OMIMOKAaMH, KaYeCTBO UX
BBINOJIHEHUS OLIEHEHO YHUCIIOM 0aJlIOB, OJM3KUM K MUHUMYMY.

7. YueOHO-MeTOAMYECKOE M MaTepHAJbLHO-TEXHHYeCKOe olOecrnedeHHe JIUCUMILUIMHBI

(monyas) «ConpoTHBJIEHHE MATEPUAIOB)

a) OCHOBHAs JIMTepaTypa

1. Crenun I1.A. ConpotuBnenue MartepuanoB: YueOHuk. 12-¢ wus3m., crep. — CIIG.:

N3narenscTBO

«Jlanby, 2012.

2. Bonocyxun B.A. ConpoTuBienue MaTepuasioB [ DIEKTPOHHBIHN pecypc]: yuebnuk / B.A.
Bono- cyxun, C.1. EBtymenko, B.b. Jlorsunos. — 5-e uzn. — M.: PUOP, Undpa-M, 2014.

Pesxxum noctyna: http://znanium.com/bookread2.php?book=390023

3. Mexeukwit, I'. JI. ConpoTuBiieHrue MaTeprasioB [DIeKTpoHHbIH pecypc|: YueOnuk / I
. Me- xenxuii, I'. I'. 3arpeobun, H. H. Pemernuk; mox obm. pex. I'. JI. Mexenkoro, I'. T'.
3arpebuHa. - 3-¢ usn., nepepad. u jgomn. - M. : U3mgarenbcko-ToproBas kKopropaius «Jlamkos u

K®», 2013.

Pexum noctyna: http://znanium.com/bookread2.php?book=414836

0) HOMOJTHHTEIbHAS JIUTEPATypa

1. ®eonockeB B.M. ConpoTupneHue marepuanoB. Y 4eOHUK Ui BY30B ,13-oe u3g. —M.:
MI'TY um. H.O.baymana — 2005 r., 292 c.

2.T'oprunos B.U., IIpommn B.H, Hlanamwina B.H. ConpoTtuBienns marepuaios. Y.
nocobue, it By30B 2-¢ uzll. M.: ®uszmatiurt, 2005.

3. Tynaes B.H., Pyuenkosa B.1. ConpoTtusnenue marepuanon: JlabopatopHblit
npakTukyM. Bo- norna-Mosnounoe: U1 BIMXA, 2006.

4. TysaeB B.H., ITycteianas FO.}O. Conportupnenue marepuanos: XKypHan s
nabopaTopHbIX paboTt. Bomorna-Monounoe: VL[ BIMXA, 2013.

5. Tysaes B.H., PyuenkoBa B.1., Bunorpanos B.A. [Ipaktukym. PacuetHo-
rpadudeckre paboThl IO KypCy CONMPOTUBIICHUE MaTepHalioB. MeToinYecKre yKa3aHHsl.
Bonorna-Momnounoe: U1 BIMXA

7.2. UuTepHeT-pecypcesbl
http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snekrponnas 6ubnmoreka



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 HanmmoHansHas OnOInoTeKa
http://primo.nlr.ru http://nbmgu.rudnexTponHas 6ubdamnorexa Poccuiickoit
roCyJapCTBEHHON OMOIHOTEKH

Hapﬁ):[y C TpaAuOWUOHHBIMU H3JAHUAMU CTYACHTBI W COTPYAHUKH HMCIOT BO3MOKHOCTH
IMOJIB30BATHCS 3JICKTPOHHBIMU IMOJITHOTCKCTOBBIMHA Oasamu JAaHHBIX:

Ha3Banmue pecypca Cceblaka/noctyn

OnekrpoHHass Oubnmoreka omnailH «EmuHoe okHO K | http:/window.edu.ru
00pa3oBaTeIBLHBIM Pecypcam

«O6pazoBatenbHbIN pecypc Poccum» http://school-collection.edu.ru

DdenepanbHBIl  00pa30BaTENbHBIA  TOpTAN: yupexaeHus, | http:/www.edu.ru —
nporpammel, cranaaptsl, BY 31, Tectsl EI'D, A

@enepanbHblii HEeHTp HHPOpPMaMOHHO-00pazoBarenbHbIX | http:/fcior.edu.ru -
pecypcoB (OLIOP)

ObC "KOHCVYJIbTAHT CTYIAEHTA". DOnexrtponnas | http:/polpred.com/news
O6uOIMOTEeKa TEXHUYECKOTO By3a

HU3narenscTBO «JIaHby. DnekTpoHHO-OnOmoTeunas | http://www.studentlibrary.ru -

crcTema

Pycckas BuptyanbHas 6ubnuorexa http://rvb.ru —

Kabunet pycckoro si3pika 1 IUTepaTyphbl http://ruslit.ioso.ru —

HanmoHanpHbli KOPITyC pycCKOro si3bIKa http://ruscorpora.ru —

Hayunas snextponnas 6ubnmmoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbnuoreyHas cuctema [PRbooks http://www.iprbookshop.ru -

WNudopmanroHHo-mpaBoBas cuctema «I apaHr CereBas BepcHsi, JOCTyITHA CO BCEX
KOMITBIOTEPOB B KOPITOPATHBHOMN
cetu Uurl'y

DneKTpoHHO-0ubIMoTeyHas cucrema «HOpaitt» https://www.biblio-online.ru

7.3 IlporpammHoe obecnieyeHue

HNudpopmannoHHO-0ubIM0TeuHOE 0OecneueHne yueOHOro Mmpolecca BKIIoYaeT B ceOst:
e TOCTYTI K 3JIEKTPOHHO-OUOIMOTEYHBIM CUCTEMAaM U 3JIEKTPOHHBIM JOKYMEHTaM;
e XpaHEHHE BBITYCKHBIX padOT U BeIEHUs 3JIEKTPOHHOTO MOPTHOINO 00yUArOIUXCS;
e WV-reader (IPRbooks) a11 MOGMIIBHBIX YCTPOWUCTB /17151 HE3PSAUYUX U CIIA0OBUIAIINX.
Wmeronuecs: B By3e aJalTUBHbIE TEXHOJIOTHH JJI BHEIPEHUS] MHKIIIO3UBHOIO 00pa30BaHUs
o0ecreunBarOT BO3MOKHOCTh BHEIPEHUSI METOJ0B MHKIIO3UBHOTO 00pa3oBaHMs Al 00yUYeHHUs
JIOJIEH ¢ HapyLIEeHUsIMU 3peHus B (opMax, aJallTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/J0POBbSI.
YHuBepcuter 00ecnedeH cielyoM KOMITJIEKTOM JTUIEH3MOHHOTO IPOrpaMMHOTO
obecrieueHusl.
1. JluueH3nOHHOE MporpaMMHOe obecrieueHue, ucrnonb3yemoe B MHrl'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://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/

1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2.Microsoft Windows server 2003, 2008, 2012, 2016

1.3.Microsoft Office 2007, 2010, 2016

1.4.ITporpammusiii kommieke MMUC ““Jlexanat”

L.5. ITporpammusiii kommnexke MMUC “Busyanbnas Ctyaus TectupoBanus”

1.6.IIporpammubiii kommiekc MMUC "ITJIAHBI"

1.7. Ilporpammusbiit kommiekc MMUC "OJIEKTPOHHBIE BEIOMOCTHN"

1.8. [Iporpammusbiii kommiekc MMUC BEB-ITPUJIOXKEHUE "ITPUEMHAA
KOMMCCHUS-OHJIAWH"

1.9.IIporpammusiii kommuiekc MMUC "ITPUEMHA S KOMUCCUA"

1.10.  IIporpammusiii kommiekc MMUC "BEJIOMOCTU KADE/IPBI"

1.11.  1C 3apnnara u Kagpsl

1.12.  1C KamuHn: pacuet 3apabOTHO#H MIaThI

1.13.  Anrtusupycnoe 10 Kaspersky endpoint security

1.14. CupaBouHo-npaBoBas cuctema “KoHcynbTaHT”

1.15.  1C byxranrepus

7.3. MarepuajibHO-TeXHHYECKOe oDecriedeHne

Aynuropus Ne 114 nns yTeHHs] UHTEPAKTUBHBIX JIEKIIHI, 000py10BaHHAS BUEONPOESKTOPOM U
HaCTEHHBIM DKPaHOM.
Crnenunanu3upoBadHas 1aboparopus Ne 5 1u1st mpoBeieHHsI Ta00PaTOPHBIX U MPAKTHYECKUX
3aHSTHH, BKITIOYAIONIAs CIEAYIONIee 000PYI0BAHHE:
¢ YHUBEpcalbHas pa3pbiBHAs MammHa YMM-20;
e ycnbITarenbHas Mammaa KM-501;
o MasTHUKOBBIN Komp MK-30A;
¢ J1a0OpaTOpPHBIE CTOJIBI C KOMIUIEKTOM 00OPYI0BaHUS ISl TPOBEACHHUS UCIIBITAHUM Ha U3THO;
® KOMIUIEKTHI H3MEPUTEIbHBIX MPUOOPOB;
IUIAKAThl, MAKETHI, CTCH/IbI



Pabouass mporpamma auciumiinHbl «CONMPOTHBIEHHE MAaTEepHajoB» COCTaBI€HA B COOTBETCTBHU C

tpeboBanusimu ®I'OC BO no nanpasinenuto noarotoBku 35.03.06 ArpouHKEHEpUs, YTBEPKIACHHOTO

npuka3oM MuHuctepcTBa oopasoBanus U Hayku Poccuiickoit deneparum ot «23» aprycra 2017 r. Ne 813

[Iporpammy coctaBui:

JIzapmoToB Cyarad McaeBud., cTapliii OpPenogaBareib
(®.1.0., 10IKHOCTD, MOJIIHCH)

[IporpamMma onobpena Ha 3acenanuu kadenapsr «Arponomus ¥ MCX»

[IpoTtokos Ne 7 ot «18» mapra 2025 roma

[TporpamMma oobpeHa YueOHO-METOANYECKONH KOMUCCHEH ATpOMH)KEHEPHOTro (haKyIbTeTa_

IIporokon Ne 3 ot «20» mapra 2025 rona



CgeneHus 0 nepeyTBepAeHUN MPOrpaMMbl HA OYepPeaHOI YUeOHbIN rojJ U
perucTpanuu u3MeHeHui

Y4eOHbIil
roa

Pemenune

Kadenpsl
(Ne mpoToKoJIa, 1aTa)

BHecenHple M3MeHEHMS

IToamuce 3aB.
kadenpoi
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