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Pabouas mnporpamma gucuuruinHbl  «CONPOTUBJICHHE MaTEpUajoB)»  COCTaBlieHa B
COOTBETCTBUHM C TpeOoBaHusAMU DenepanrbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHIAapTa
BoIciiero oopaszosanus (OI'OC BO), yrBepkaeHHOTr0 nprukazoM MuHucTepcTBa 00pa30BaHus M HAYKH
Poccuiickoit @enepannn 20.10.2015 r. Ne 1172. PaGouast mporpamma npeaHa3HadeHa st HOArOTOBKU
OakanaBpa mo HamparieHuio 35.03.06 Arpoun:keHepusi, npopuiab - TexHHYeckHe CHCTEMbI B
arpodmu3Hece.

Hactosmass pabGouas mporpamMmma AMCHMIUIMHBI —COCTaBJI€Ha B  paMKaX OCHOBHOM
npodeccuonanbHoi o0pa3oBatenbHOi mporpamMmbl (OITOIT) u yduThiBaeT 0COOCHHOCTH OOYUCHHS
[P WHKIIO3UBHOM OOpa30BaHUM JMI[ C OrPAaHUYEHHBIMH BO3MOXHOCTAMHU 370poBbsi (OB3) u
WHBAJUJIOB.

CocraBuTellb — KaHIWJAT TEXHUYCCKUX HAyK, AOUEHT Kadempbl «[IpukiamgHas MeXaHHKa»
Kurenko U.C.

Pabouas nporpamma nucuuIIMHBL 00CYKAeHA Ha 3aceqaHuu kadeapsl «lIpuknannas MexaHuka»

«2» espamns 2018 r. (mpotokon Ne 7).
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Pabouas mporpamMma IMCHMIIIIMHBI 0A00pEHAa METOAMYECKON KoMHuccuel (hakyinbTeTa 3a0YHOTO
oOyueHus

/) -
Y7/

7 despans 2018 r. (mpotokoi Ne 5).

[Ipencenarenb METOAMYECKOW KOMUCCHU A.H. Kosnos
®daxynpTeTa 3204HOT0 00Y4YEeHHUS,

KaHIUAAaT TEXHUYCCKUX HAYK, JOLCHT
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1. [lmanupyemble pe3yabTaThl 00yUeHHUS 10 JUCHHUILIINHE,
COOTHECEHHbIE ¢ IUIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4u TUCHHUILIAHBI

bakanaBp no nampasnenuo noarotoBku 35.03.06 ArpounxeHepus 10JKEeH ObITh TOATOTOBJICH
K  CIeAyIIIMM  BHJIaM  NPO(PECCHOHANBHON  AEATENbHOCTU:  HAyYHO-HCCIIEA0BATEIbCKOM,
IIPOU3BOJCTBEHHO-TEXHOJIOTNYECKOM, OPraHU3aLlHOHHO-YIIPABIEHYECKOM, IIPOECKTHOM.

Heab aucuumiIuHbl — cHOPMUPOBATh Yy CTYAEHTOB CUCTEMY 3HAHHUN, YMEHMH, HaBBIKOB B
00JIaCTH MPUKIIAJHOW MEXaHUKH Je(hOpMUPYEMOro TBEPIOTO Tella, HEOOXOIUMBIX IS MOCTe Iy oI
po¢ecCHOHATILHON MOATOTOBKU OakajaBpa, CIIOCOOHOIO K 3P (PEKTUBHOMY PELICHUIO0 MPAKTUYECKUX
3a/1a4 CeIbCKOXO034MCTBEHHOIO MPOM3BOJCTBA, @ TAKXKE CIOCOOCTBYIOLIUX JalbHEMIIEMY Pa3BUTHIO
JIMYHOCTH.

3agauy JUCHMIIUHBI:

— OBJIQJIeTh TEOPETHUECKUMH OCHOBAMH M NPAKTUYECKUMHM METOJaMM pacyeToB Ha MPOYHOCTH,
KECTKOCTh U YCTOMUMBOCTh 3JIEMEHTOB KOHCTPYKLIMHA U MAIlIWH;

— O3HAKOMHTbHCS CO CBOMCTBaMHU KOHCTPYKLMOHHBIX MAaTE€PHUaIOB, 3JIEMEHTAaMH pPallMOHAIBLHOTO
IIPOEKTUPOBAHMSI KOHCTPYKLIUH.

1.2. InanupyemMsblie pe3yJbTaThl 00yYeHHs MO TUCIUTLINHE
(mokaszaresiu cpOPMUPOBAHHOCTH KOMITIETEHIIMA)

[Tnanupyemblie [Tmanupyemble pe3yabTaThl 00yUEHHs 110 TUCIIUILTHHE
pE3yIBTATHI
ocsoerms OHOII 3HAHUS YMEHUS HaBBIKH
(KOMIIETEHIUN)

OIIK-4 OOyuaromuiics A0KeH OOyuaronmiics OOyuarommiics
CTIIOCOOHOCTh 3HATh: METOJIOJIOTHIO JIOJKEH YMETh: TOJDKEH BIIAJICTh!

pemarb Kypca «ConpoTuBieHHne BBITOJIHATh HaBBIKAMHU
WH)KEHEPHBIC MaTepHaJIOB», OCHOBHBIC CTaHJApTHBIC BHUJIBI NPaKTUYECKOTO

3ajJjauu C pacueTHble (OpMYIIbI, POYHOCTHBIX UCIIOJIb30BaHUS
UCTIOJIb30BaHUEM ITOPUTMBI PAaCYETOB pacyeToB, OI[EHUBATh METOJ/IOB pacyera
OCHOBHBIX 3aKOHOB | 3JIEMEHTOB KOHCTPYKIIMH HOJy4YEeHHBIE KOHCTPYKIIUH Ha
MEXaHHUKH, Ha MPOYHOCTH, KOTOPHIE Pe3yIabTATHI C TOUKH POYHOCTH TIPU
JIEKTPOTEXHUKH, UCTIOJIB3YIOTCS JUIS 3peHHs UX peleHnu
TH]IPABITUKH, peIIeHHs HHKXESHEPHBIX MIPaBIOTIOI00NS, WH)XCHEPHBIX 337134 -
TEPMOJANHAMHKY H 3amad - (b1.B.04-3.1) SKOHOMUYHOCTHU U (F1.B.O4-H.1)
TEII0MaccooOMeHa HaJEKHOCTHU TIPH
PELICHUH MH)KEHEPHBIX
- (1.B.04-V.1)

OIIK-5 OOyuaromuiicst 10JKeH OOyuaronmiics OOyuaronmiics
CTIIOCOOHOCTh 3HATh. METOJIOJIOTHIO JIOJKEH YMETh: TOJDKEH BIIAJICTh!
000CHOBAHHO Kypca «ConpoTuBieHHe BBITOJIHATh HaBBIKAMHU

BBIOMPATh MaTepHal | MaTepHajoOBy», OCHOBHBIE CTaHJapTHBIC BHUJIBI MPAKTUYECKOTO
U CIIOCOOBI €ro pacueTHble (POpMYIIHI, MIPOYHOCTHBIX UCIIOJIb30BaHUS
00paboTKHU st QITOPUTMBI PAaCYETOB pacyeToB, OI[EHUBATh METOIOB pacyera
IIOJIy4YEHUS CBOMCTB, | 3JIEMEHTOB KOHCTPYKLIUU [IOJIy4YECHHBIE KOHCTPYKLUI Ha
o0ecrneynBamIUX | Ha MPOYHOCTh, KOTOPbIE Pe3yIabTATHI C TOUKH IPOYHOCTb IS
BBICOKYIO UCTIOJB3YIOTCS JUIS 3pEHHS UX 000CHOBaHUs BBIOOpa
HaJIE)KHOCTD JAETaINl 000cHOBaHUSI BBIOOpA MPaBIOTIOI00MS, MaTepHuaia JeTaiu -
MaTepuaia JeTalu - HSKOHOMHUYHOCTH U (51.B.04-H.2)




(51.B.04-3.2)

HAJC)KHOCTH IS
000CcHOBaHHUsI BRIOOpA
MaTepuasa JeTau -
(b1.B.04-V.2)

IMponecCcCoOB MallluH

[1K-2 OOyuaronuiics T0JKCH OO0yuaromuics T0JKEH
TOTOBHOCTE K 3HATh: YMECTb: yYUTBIBATDH P

o KOHCTPYUPOBaHUU

Yy4acTHIO B OCHOBBI TpeOOBaHUI
TpeGOBaHUS IPOYHOCTH,
MIPOBEICHUH paboToCIoCOOHOCTH HALEIKHOCTH,

I/ICCJIGI[OBaHI/Iﬁ aeTaneﬁ MallliH U BUABI TEXHOJIOTUYHOCTH,

pabouux u OTKa30B JeTaJIeH - IKOHOMHYHOCTH,

TEXHOJIOTHYECKUX (b1.B.04-3.3) CTaH/apTH3ALHIH 1

YHHA(DUKALINH, OXPaHbI
TpyZa, MIPOMBIIICHHON
9CTETHKHU —
(b1.B.04-VY.3)

OOyuvarommiics
JIOJKEH BJIAJETh:
METOJaMH CHJIIOBOI'O
aHanan3a geTalieH,
MEXaHNU3MOB U MallliH

- (1.B.04-H.3)

2. MecTo aucuuminHbl B cTpykrype OIIOIT

Juctunnuna «ConpoTUBIEHHE MaTEpUajoB» OTHOCUTCA K 00f3aTeNbHBIM JUCIHUILIHHAM
BapuatuBHOU yacT bioka 1 (b1.B.04) ocHoBHO# mpodeccrHoHaIbHOM 00pa30BaTEILHON MPOrPaMMBI
OakanaBpuaTa 1Mo HampapieHHI0 moarotoBku 35.03.06 Arpoumkenepus, npoduwibr — TexHuueckue

CHUCTEMBI B arpoousHece.

Pasjienbl IuCHUNIMHBI U MEKIUCHTUNIMHAPHBIE CBA3M € 00ecneYuBAKIIMMHA
(mpeamecTBYIOIIMMH) U 00ecnieYnBaeMbIMU (MOCJIETYHOIIMMH) TUCHUIINHAMHA

No HaumeHnoBaHue obecriednBaroIyX (MPEIIIECTBYIONINX) U 00eCeyrBaeMbIX DopmMupyemMble KOMOETSHIIHH
/I (Tocne Iy FOINX ) AUCIUILIHH, IPAKTUK Paznen 1 Paznen 2
[MpemecTByIONME TUCHHUIUINHBL U TPAKTHKU

1. Teopernueckasi MeXaHUKa OIIK-4, ITIK-2 OIIK-4, IIK-2
2. MarepuanoBeeHrne OIIK-5 OIIK-5

3. MaremaTuueckuil aHaIu3 B arpOUHKCHEPHUH IK-2 IK-2

4. Teopust MEXaHU3MOB U MaIllUH IK-2 IK-2

5. Duznka OIIK-4 OIIK-4

6. MatemaTuka OIIK-4 OIIK-4

7. MaremaTu4ecKuil aHaJIi3 B arPOMHKCHEPUU OIIK-4, [1K-2 OIIK-4, [1K-2

VY4eOHast IpaKkTUKa 10 MOTyYCHUIO IEPBUIHBIX TPOPECCHOHATBHBIX YMEHHH 1
8. HaBBIKOB, B TOM 4MCJIE IIEPBUYHBIX YMEHUN U HABBIKOB HAY4HO- OIIK-5, ITK-2 OIIK-5, TIK-2
HCCIIEI0BATEIbCKON JIEITEILHOCTH (B MaCTEPCKHX)
9. Teopernueckasi MeXaHUKa OIIK-4, TTIK-2 OIIK-4, IIK-2
10. Teopust MEXaHU3MOB U MAIIUH OIIK-4, TTK-2 OIIK-4, TIK-2
11. TemnorexHuka OIIK-4, TTK-2 OIIK-4, TIK-2
12. MarepuanosecHue OIIK-5 OIIK-5
[Mocnenyromue AMCUUILIMHBI U IPAKTHKU

1. Jleranu MaliuH ¥ OCHOBBI KOHCTPYHUPOBAHUSI OIIK-4, ITK-2 OIIK-4, TIK-2
2. l'uapasnuka OIIK-4, TTK-2 OIIK-4, TIK-2
3. ONEKTPOTEXHUKA U MIEKTPOHUKA OIIK-4 OIIK-4

4, OCHOBBI HAYYHBIX UCCJICAOBAaHUI I1K-2 I1K-2

5. Y6opouHble MaIIHbI IK-2 I1K-2

6. DKcIuTyaTalys MalMHHO-TPAKTOPHOTO apKa IK-2 IK-2

7. Hayuno-nccnenoBarensckas pabora MK-2 MK-2

3. O0bém AuCcHMIIMHBI U BUABI Y4eOHO# padoThl
O0beM auctuIuIuHBL cocTaBiseT 5 3aueTHbIX enuHuIl (3ET), 180 akamemudeckux gacos (janee
yacoB). JlucuuruinHa u3yvaercsi B 5 ceMecTpe.

3.1. Pacnipenesienne o0beMa AMCUMIIMHBI IO BUAM Y4eOHOIl padoThI

Bun yae6HO# paboThI

KomnyectBo yacos

KonTakTHasi padora (Bcero)

B toM uucie:




Jlexumu (JI) 10
ITpaktuueckue 3ansatus (113) 12
JlabopaTtopusie 3ansatus (JI3) 4
CamocrosiTesbHast padora odyuarmuxcs (CP) 145
KonTpoab 9
Hroro 180

3.2. Pacnipenesienne y4eOHOro BpeMeHH 10 pa3jieiaM U TeMaM

B TOM YHCJIC

Ne Bcero
oML HawnmenoBanue pazena u TeMbl yac. | KOHTaKTHas aboTa CP | Konrpons
1 | 13 | 113 P

Paznen 1. PacueThl Ha IPOYHOCTH M KECTKOCTH MPH MPOCTHIX BUAAX J1e(hOPMHUPOBAHUS

1.1. | Beenenue 21 1 - 2 18 X

1.2. | llenTpasibHOE pacTsHKCHUE-CIKATHE 22 2 2 - 18 X

13, I'eomerpuueckue XapaKTepHCTHKH 91 1 i 9 18 «
MIOTIEPEYHBIX CEUCHUI CTEPIKHSI

1.4. | CaBur u Kpy4yeHue 21 1 - 2 18 X

1.5. | [Ipsimoii monepeyHslii U3rud 20 1 - 1 18 X

Paznen 2. PacueThl Ha IPOYHOCTH TP CIIOKHOM COMTPOTHBIICHUH

21 Hanpsoxennoe u neopMupoBaHHOE 23 1 i 9 18 «
COCTOSIHUE B TOYKE TeJla

2.2. | Teopuu mpoYHOCTH 23 1 - 2 18 X

2.3. | Buapl ClI0)XHOTO COTPOTUBIICHUS 24 2 2 1 19 X
KonTposib 9 X X X X 9
Hroro 180 10 4 12 145 9

4. CTpyKTYypa M coJepKaHue TUCHUIINHBI
4.1. ConepxaHue TMCUMILTUHBI

Pa3nea 1. PacueTsl Ha NPOYHOCTH M KeCTKOCTh NMPH MPOCTHIX BUAAX J1eGopMHUPOBAHUS

Beenenune

Lenp kypca «CompoTuBiieHHe wmaTepuanoB». CONpPOTHUBICHUE MATEPUATIOB KakK pa3ien
MeXxaHuKku nepopmupyemoro Ttena. CBsA3b Kypca C H3y4aeMbIMH IO NPOQUII0 OOIIEHAYYHBIMH,
OOIIEMHKEHEPHBIMU U CTIEHUATbHBIMU TUCHUIUIMHAMUA. OCHOBHBIE TOHATHUS, TUIIOTE3bI, ONPEEIICHUS
U TPUHLUIBL CONPOTUBIEHUS MaTepuanoB. OOBEKThl H3ydeHUs. PeanbHblii OOBEKT W pacueTHas
cxema. OmnopHble ycTpoiicTBa. BHemHue Harpy3ku W uX Kiaccuduxanuss. BHyTpeHHHE CHIIBI U
BHYTpEeHHHUE cuioBble (hakTopbl. Meton cedenuil. [IpaBuia mocTpoeHus S0P BHYTPEHHUX CHIIOBBIX
¢dakropoB. Hampspkenus, nedopMaiiun — MOHIATHE W BUABL. MexaHWYECKHE CBOMCTBA MaTepUasoB.
Huarpamma neopmupoBanus marepuana. 3akoH ['yka. Koapduuuent Ilyaccona. OcHoBHOe ycioBue
MIPOYHOCTH, JIOIYCKaeMbIe HaIPsDKEHHs, KOO PHUIMEHT 3amnaca.

LenTpanbHoe pacTsizkeHHe-cKaTHE

IlonsTe o pacTsbkeHuM U cxathud. HampspkeHus npu  pacTshkeHuu-cokatuu. Pacder Ha
npoyHocTh. Jledhopmannu u nepeMerienus Npu pacTsHKEHUU-CKATUH. Pacder aecTKoCTH.

I'eomeTpryeckne XapaKTepuCTHKH NONEPEYHbIX CEYCHUH CTEPKHA

[ToHsiTHE O TrEeOMETPUUYECKUX XapaKTEePUCTUKAX IIOCKHX cedeHuM. CTaTM4eCKUuidi MOMEHT
conpoTuBiIeHUsl cedeHud. OrnpenencHue ILEHTpa TSHKECTH Ce4eHHMs. MOMEHT HHEpLUUHU CEYEHUS.
HN3MeHeHne MOMEHTa MHEPLHUH MIPU MapajuieIbHOM MEPEeHOoCce ocell KoopAuHaT. M3menenne momeHTa
WHEpLUMH TPU MOBOPOTE OCEM KOOpAMHAT. [ J1aBHBIE OCH W IJ1aBHbIE MOMEHTHI MHEPLUHMU. MOMEHT

6



CONMpOTUBIIEHUs cedyeHMs. CBA3b MOMEHTA CONPOTUBIECHHS W MOMEHTAa MHepUuu. ['eomerpuueckue
XapaKTEPUCTUKU XapaKTEPHbIX BUJOB CEUEHUH.

CaBur u KpyyeHue

Pacuer 3aknenounsix coequuenuid. [lonsarue o kpydenuu. HanpsxeHus pu Kpy4eHUH KpPYyTibIxX
BajioB. Pacuer Ha mpouHocTs. Jledhopmaniuu u nepemenienus npu KpydeHuu. Pacyer mecTkocTu.

IIpsimMoii monepe4HbIii U3rud

[Tonstue 06 m3rube. Hanpsokenust npu usrube 6anok. Pacuer Ha mpouHocTs. PanumonanbHbie
(hOpMBI MOTIEPEYHBIX CceueHUU Oanok mpu m3rude. Jledbopmanuu u nepeMenieHus npu u3ruoe 0aiok.
HubdepennmranbHoe ypaBHEHHE YIPYroi nHuK 0ainku. OnpeneneHue nepeMenieHnii Mmerogom Mopa.
Pa3neu 2. PacueTsl Ha NPOYHOCTH NPH CJI105KHOM CONPOTHBJICHUH

HanpsizkenHoe u 1e¢opMHUPOBAHHOE COCTOSIHME B TOUKeE TeJia

[lonsiTHE O HANpPSHDKEHHOM COCTOSIHMM B TOouke. Bujel HampsbkeHHoro coctosiHus. Ilmockoe
HaIpsKEHHOE COCTOsIHKE. [ J1aBHbBIE MJIOIIAIKU U IJ1aBHbIE HAIPsDKEHUS. MakcuManbHble KacaTellbHbIE
HanpspkeHus. MccnenoBanue HapsHKEHHOTO COCTOSTHUS B IpocTeimux ciaydasx. O000IeHHbIH 3aK0H
I'yka. KommoneHTBl nehOpPMUPOBAHHOTO COCTOSIHUSL B TOYKe Teia. Buabl nedopMUPOBaHHBIX
COCTOSIHUM.

Teopun mpoYHOCTH

[ToHsiTHE O POYHOCTH MATEPUATIOB U KOHCTPYKLMM IPU CII0)KHOM HAIPSHKEHHOM COCTOSHUU.
[IpenenbHble HANPSHKEHHBIE COCTOSIHUS. Teopun Havasna IIacTUYECKOro TedeHus. Teopusi MpoYHOCTH
Mopa.

Buabl c10KHOT0 CONMPOTHBJICHUSA

Pacuer Ha mnpouyHocTh mnpu KocoM u3rube. Pacuer Ha NPOYHOCTH NIpPU BHELEHTPEHHOM
pacTsKeHUU-CoKaTud. Pacder Ha MpoYHOCTH MpH KpydeHHH ¢ u3rubom. OOmuil ciydail CIOKHOTO
COIPOTHBIICHUS.

4.2. ConepxaHue JeKI Uit

Ne Kon-Bo
HanmenoBanue seknuun
n/n 4acoB
Ilens kypca «ComporuBieHue MarepuanoBy. CONPOTHUBICHHE MaTEpHAJIOB Kak
pasznen MexaHuku aeopmupyemoro tena. CBs3p Kypca € HM3y4aeMbIMH 11O
npo¢uIo 00IIEHAYYHBIMU, OOIIEMHKEHEPHBIMH U CTIELUAIBHBIMU JTUCIMITIIMHAMHU.
OcCHOBHbIE TOHSITHS, TUNOTE3bl, ONPEAENCHUS U MPHUHLMUIIBI CONPOTUBICHUS
MaTepuanoB. OOBEKThl U3yYEHHS — HIIEMEHTBI KOHCTPYKIMIA: CTep)KEHb, IIaCTUHA,
obosouka. PeanbHblil 00bEKT U pacyeTHas cxema. OnopHbIe YCTPOHCTBA.

Buemnue Harpy3ku u uX kiaccuukanus. BHyTpeHHHME CUIBI M BHYTpEHHHE
2. | cunoBele dakTopbl. Meton cedeHuil. [IpaBmiia TOCTPOCHHUS JMIOP BHYTPEHHUX 0,5
CHJIOBBIX (DaKTOpOB.

Hanpsokenus, pepopmanuu — mMOHATHE U BHIbl. MexaHUYeCcKHe CBOWCTBa
MaTepuaioB. Jluarpamma n1eopMHpPOBAHUS MaTepHaa.

OcCHOBHOE YCJIOBHE NMPOYHOCTH, AOMyCKaeMble HANpPsKEHUsI, KOAPUIIUEHT 3araca.
3akoH ['yka. Koadduuuent [lyaccona.

[TonsiTHe O pacTskeHMM U ckatnd. HanpspkeHus npu pacTskeHnn-cxkatun. Pacuer
5. | Ha mpouHocTh. Jlepopmanun U mepemenieHusl Ipu pacTsHKeHUU-CKaTuH. Pacuer 0,5
KECTKOCTH.

[loHsATHE O TEOMETPUYECKMX XAPAKTEPUCTHKAX IUIOCKUX ceueHui. CTaThuyecKui
MOMEHT CONPOTUBJIEHUS cedeHus. OnpeneneHue LNEeHTpa TSHKECTH CEYEHUS.
MomeHT uHepuuu cedyeHus. M3mMeHeHHME MOMEHTa MHEPLUMM IIPU IapauIeIbHOM
IIEPEHOCE 0Cel KOOPAMHAT U IPU IOBOPOTE OCEH KOOPAUHAT.

I'maBHBIE OCH M IVIaBHBIE MOMEHTBI MHEpLUUU. MOMEHT CONPOTUBIICHUS CEUYCHUS.
7. | CBsi3p MOMEHTa CONpPOTHBIIEHMSI M MOMEHTa UHepuuu. ['‘eomerpuueckue 1
XapAKTEPUCTUKU XaPAKTEPHBIX BUJOB CCUCHUM.

0,5

0,5

0,5

0,5




Yucrsiil casur. 3akoH ['yka npu casure. MexaHndeckue CBOMCTBA MarepHualia Ipu
casure. [lonarue o kpyuenun. Hanpsokenus npu KpydeHUH KpyribiX BajoB. Pacuer

8 Ha mpouHocTh. Jlepopmanun U nepemenieHuss npyu KpyueHuH. Pacder »kecTKocTH. .
Pacyer 3aKk/1eno4YHbIX COEIMHEHUN Ha CPE3 U CMSTHE.

9 [Tonarue 06 usrube. Pacuer Ha mpouyHocTh. PanmonanbHbie (OPMBI MOMEPEYHBIX 1

" | ceyeHmit OAJIOK TIPH M3ruoe.

10. Hedopmaruu u nepemMenienus npu u3rude 6anok. Juddepennuansaoe ypaBHeHUE 1
ynpyroi nuaun 0anku. OnpeaeneHue nepemMenieHuid MerogoM Mopa.

[lonATHE O HANPSHKEHHOM COCTOSIHUM B TOYKE. BUABI HApPSHYKEHHOTO COCTOSIHHMSL.
[Tnockoe HampsikeHHOE cocTosiHue. ['N1aBHbIE TUIOMIAKK U TJIaBHbIC HAIPSKEHUS.

11 MakcumanbpHble  KacaTelbHbIe HampspkeHus. VccrnemoBaHWe — HampsHKEHHOTO 1
COCTOSIHMSI B mpocTedmmx ciydasx. O0o6meHHbi 3akoH ['yka. KommoHeHTHI
ne(GOpMHUPOBAaHHOTO COCTOSIHMS B TOYKEe Teja. Buusl nedopMHpOBaHHBIX
COCTOSIHUM.

[ToHATHE O MPOYHOCTH MATEPHATIOB M KOHCTPYKIMH MPHU CIOKHOM HAINpPsKEHHOM

12. | cocrossuun.  IlpenenpHble  HAmpsOKEHHBIE — COCTOSHMs.  Teopuu  Hadaja 0,5
IJIACTHYECKOro TeueHus. Teopus npounoctu Mopa.

13. | Pacyer Ha MPOYHOCTH MPU KOCOM H3THOE. 0,5

14. | PacueT Ha MPOYHOCTH MPH BHEIEHTPEHHOM PaCTSHKEHUH-CKATHH. 0,5

15. | Pacyer Ha IpOYHOCTh IPU KPYUYEHUU C U3THOOM. 0,5
Hroro 10

4.3. Conep:xanue J1a0OPATOPHBIX 3aHATHH

No . Kon-Bo

i HaumenoBanue 1ab0paToOpHBIX 3aHATHIA qACOB

1. | UcneiTanue cTanbHOTO 00pasiia Ha pacTsHKEHUE 2

2. | Kocoii u3ru6 2
Hroro 4

4.4. Conep:xaHue NPpaKTHYECKUX 3aHATHI
Ne . Komn-Bo
HanMeHnoBaHue MpakTUYECKUX 3aHATUN
n/n 4acoB
1 LlenTpansHOe pacTsbkeHue-cxarue. [locTpoeHue S1op BHYTPEHHUX CHIIOBBIX 1
" | ¢akTopoB.

2. | Kpyuenue. [TocTpoeHne smop BHYTPEHHUX CHIIOBBIX (haKTOPOB. 1

3. | Ilpsimoii nonepeunsiit u3rud. IloctpoeHue >mwop BHYTPEHHUX CHIIOBBIX (DaKTOPOB. 1

4. | TlocTpoeHue 310p BHYTPEHHUX CUJIOBBIX (DAKTOPOB B IJIOCKOW pame. 1

5. | llenTpanbHoe pacTspkeHne-ckatue. Pacuer Ha mMpOYHOCTH M )KECTKOCTb. 1

6. | I'eomeTpuyeckne XapaKTepUCTUKH IUIOCKUX CEUYEHUI. 1

7. | Kpyuenue. Pacuer Ha IpOYHOCTH U KECTKOCTb. 1

8. | Ilpsimoii nmonepeynsiit u3rubd. PacueT Ha MPOYHOCTh M KECTKOCTb. 1

9. | Pacuer Ha MPOYHOCTH MPH KOCOM H3THOE. 1

10. | BHeneHTpeHHOE pacTsKeHHe (CKaTHe) 1

11. | Pacuer Ha MPOYHOCTh NPU KPYUYEHUH C U3THOOM. 1

12. | Pacuer Ha TPOYHOCTH B CiIydae OOIIETO COMPOTUBIICHUS 1
HTroro 12




4.5. Buapl v coep;kaHue caMOCTOATEbHOI padoThl 00y4a0IMXCs

4.5.1. Buasl caMOCTOSTEIbHON pabOThl 00YJarOIITUXCS

Bunel camoctosTenbHONH paboThl 00yJaromuxcs KOIHYECTRO YACOR
[TonroroBKa K NPaKTUYECKUM 3aHSATHSIM 30
IToaroroBka K 1ab0OpaTOPHBIM 3aHATHSAM U K 3aIUTE JTJA0OPATOPHBIX PabOT 27
CaMOCTOSATEIbHOE U3YYEHHE OTJIEIbHBIX TEM U BOIIPOCOB 21
JlomamHue 3agaHus 57
Hroro 145

4.5.2. CogepxaHue caMOCTOSATEIbHON PabOThl O0YYArOIINXCS

Ne Kon-Bo
wn HaumeHoBaHue TeM HIIM BOIPOCOB 4ACOB
1 Jomaminee 3ananue «IlocTpoeHue s1op BHYTPEHHUX CHIIOBBIX (DaKTOPOB IIpH 15
" | mpocThIX BUIAX NeOPMUPOBAHUSDY
5 Jlomaminee 3aanue «PacueTsl Ha MPOYHOCTH U KECTKOCTD MPH MPOCTHIX BUIAX 15
" | nedopMHUpOBAHUS
3. | Jomamnee 3ananue: «PacyeTsl Ha MPOYHOCTD MPH CI0KHOM COMPOTHUBICHUN 15
4, IToaroroBka K MpaKTUYECKUM 3aHATHSIM 30
5. | IlogroToBka K J1abOpaTOPHBIM 3aHSTHUSIM U K 3alllUTE JJAOOPaTOPHBIX paboT 27
[TocTpoenue >mop BHYTPEHHUX CHIIOBBIX (DaKTOPOB MPU MPOCTHIX BUAAX
6. | medopmupoBanwms. PacueTsl Ha MPOYHOCTH U KECTKOCTD MPH MPOCTHIX BHIAX 34
nedopmupoBanus. PacueTsl Ha MPOYHOCTH MPH CIOXKHOM COMPOTHBICHUN
7. | IloarotoBka K SK3aMeHy 9
HTroro 145

5. YueOHO-MeTOANYeCKOEe 00ecTeYeHne CAaMOCTOATEIbHOM Pa0doThI 00y4aromuXxcs

YyebHo-MeToanueckue paspabotku umerotcss B Hayunoit 6ubmmuoreke ®I'bOY BO HOxHo-
VYpansckuii 'AY:

1. Hexmonoa T.H. Metoanueckue ykazaHus IO BBINOJHEHHUIO BHEAYAUTOPHOM PabOTHI MO
mucuuruinHe «ConpoTUBICHHE MaTepralioBy [ DneKTpoHHBIN pecypc]. Yensiounck: KOxHo-Y panbekuii
I'AY, 2017. 69 c. Pesxum mocryma: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. UrnateeB A.I'. [Tocobue k perieHuro 3a1a4 1Mo COMPOTUBICHUIO MaTepHajoB [ DIEKTPOHHBIN
pecypce] : yuebHO-MeToanueckoe nmocooue. Yensounck: FOxuo-Ypanbckuit 'AY, 2016. 118 c. Pexxum
noctyna: http://37.75.249.157:8080/webdocs/sopromat/62.pdf.

3. HWrnareeB A.I'. KoHTponbHBIE 3agaHusi Ui pacdyeTHO-TpadUYecKUX paboT 110
COIIPOTHBIICHUIO MaTepHuajoB [DJEKTPOHHBIA pecypc] : yueOHOoe mnocobue. UYemsOunck: HOxHO-
VYpaneckuiit [AY, 2016 . 40 c. Pexxum pocryma: http://37.75.249.157:8080/webdocs/sopromat/66.pdf.

6. (I)OHI[ OLCHOYHBIX CPEACTB AJs NPOBECACHUSA HpOMC)KyTO‘lHOﬁ aTrecralnmmu
00y4YarIMXcs

Jyis ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuatommxcst TpedoBanusim OI'OC
BO pa3paboTtan (oHI OLIEHOUHBIX CPEACTB Ul TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M IPOBEACHUS
MPOMEKYTOUHOM aTrTecTanuu OOyyaromuxcss 1O JucuuiuinHe. @DOHA OLEHOYHBIX CPENCTB
npeactasieH B [Ipunosxennu Ne 1.



7. OcHOBHAl M JONOJTHUTEJIbHAsI y4eOHasi JIMTepaTypa, Heo0Xoaumas
AJI5l OCBOCHMS U CUMILIHHBI

OcHoBHasi W JONOJHUTENbHAs Yy4yeOHas nauTepaTypa umeercs B HayuHoii Oubnuoreke u
ANEKTPOHHOU HH(POpMaImoHHO-00pa3oBarensHO cpene PI'BOY BO I0xuOo-Ypansckuii [AY.

OcHoBHas JuTepaTypa

1. XKunkuna B. A. ConpoTuBieHue MaTepualioB [DIEKTPOHHBIA pecypc]: yued. mocodue / B. A.
Kunkun; UTAA. Yensbunck: UT'AA, 2011.- 524 c. Pexum nocryma: http://192.168.0.1:8080/
localdocs/sopromat/50.pdf.

2. ConpotuBiieHue MatepuanoB [ DnekTponusiid pecypc]: / I1. A. I1aBnos [u ap.]. Mocksa: JlaHs,
2007.- 560 c. Pexxum poctyma: http://e.lanbook.com/books/element.php?pll cid=25&pll _1d=563.

JlonoIHUTeIbHAS JTUTEpPaTypa

1. MonothukoB B. f. Mexanuka koHcTpykuuidl. Teopermyeckas mexanuka. ConpoTHUBIICHHE
MaTepuasioB [DnekTpoHHbId pecype]: / MonotaukoB B. SI.. Mocksa: Jlanp, 2012. Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=4546.

2. Kynpsiues C. I'. CompoTuBiieHre MaTepuasioB. VHTepHET-TeCTHpOBaHNE 0a30BBIX 3HAHHUN
[Dnextponnsiii pecype]: / Kynpssues C. I'., CepatokoB B. H.. Mocksa: Jlans, 2013. Pexum goctymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5247.

Ilepuoanyeckue U3JaHUA:

«IIpobnemsl mpouynocTu», «l[IpuknagHas maremaTHMka UM MeXaHUKa», «MexaHMKa TBEpIOro
tenay, «mxenep. Hayka, IpOMBIIUIEHHOCTh, MEXIYHAPOJIHOE COTPYIHHUYECTBOY», «CIpaBOYHUK.
NH>xeHepHBIN KypHAID).

8. Pecypchbl nHGOPMALIMOHHO-TEJIEKOMMYHHUKAIIHOHHOM ceTu « AHTepHET»,
Heo0X0AuMbIe JIJIs1 OCBOEHUS JUCIUIJIMHBI

1. Enunoe okHO 10CTyMa K y4eOHO-MeTOANYEeCKUM pa3padboTkam https://toypray.pod.
4. 3BC «JIanw» http://e.lanbook.com/

5. Yuusepcuretckas oudanoreka ONLINE http://biblioclub.ru/

6. Caiir http://mysopromat.ru

7. Caiir http://sopromat.org

9. MeroauvecKkue YKa3aHus Il 00y4al0IUXCH M0 OCBOCHUIO TUCHMILIHHBI

VYuebHO-MeTOoIMUecKue pa3paboTku uMerorcss B Hayunoit OuOnMOoTeKe M 3IEKTPOHHOM
nHpopmannonHo-o0pazoBarenpHoil cpene PI'BOY BO 1OxHO-Ypansckuii [AY:

1. UrnateeB A.I'. [Tocobue k pemieHuro 3a1a4 Mo COMPOTUBICHUIO MAaTEPHATIOB [ DIEKTPOHHBIN
pecypce] : yuebHO-MeToauueckoe nocooue. Yensounck: FOxuo-Ypanbckuit 'AY, 2016. 118 c. Pexxum
nocryma: http:// 192.168.0.1:8080/ localdocs/sopromat/62.pdf.

2. HUrnateeB A.I'. KouTponpHble 3amaHus Uisi pacyeTHO-rpaduyeckux padboT 1o
COIIPOTHBIICHUIO MaTepHajoB [DJEKTPOHHBIA pecypc] : yueOHoe mnocobue. YemsOunck: HOxHO-
VYpaneckuiit 'AY, 2016 . 40 c. Pexxum pocryma: http:// 192.168.0.1:8080/ localdocs/sopromat/66.pdf.

3. Cmarun H.K. ConporuBneHue MmaTepuanoB [DJIEKTPOHHBIH pecypc]: yueOHOe mocobue.
Yensounck: UT'AY, 2008. 76 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

4. Meroanyeckre ykasaHHs K J1a0OpaTOpHbIM padoOTaM IO COMPOTUBICHHUIO MaTEepHAalioB
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[DnexTponnslit pecypc] / coct.: Unbun A. B. [u ap.]. Yensounck: UI'AA, 2010. 70 c. Pexum gocryna:
http://192.168.0.1:8080/localdocs/sopromat/20.pdf.

5. lloctpoeHue »5mOp BHYTPEHHUX CHIIOBBIX (DaKTOPOB B MPOrPaMMHOM  KOMILJIEKCE
STRUCTURE CAD pmns WINDOWS [DnektponHsiii pecype] / coct. UrnateeB A.I. YensOuHCk:
UT'AA, 2011. 20 c. Pexxum goctyna: http://192.168.2.2/1ocaldocs/ sopromat/31.pdf.

6. Xunkun B.A. Tloctpoenue smiop BHYTPEHHUX CHIJIOBBIX (PaKTOPOB B Oajlkax M pamax B
nporpamMMHubIX mpoaykrax SCAD u MathCAD [DnekTpoHHBIH pecypc]: METOAMYECKHE yKa3aHWS.
Yensaounck: b.u., 2006. 49 c. Pexxum nocrymna: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

7. OmpeneneHue TreOMETPUYECKUX XapaKTEPUCTUK IIONEPEUHbIX CeueHUuM OpycheB B
nporpamMubix npoaykrax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnexTpoHHslii pecypce]:
Meroandeckue ykazaHus / coct.. KXunkua B.A. Yensbunck: UT'AY, 2007. 69 c. Pexum nocryna:
http://192.168.0.1:8080/localdocs/ sopromat/6.pdf.

8. Pacuer Ha mHPOYHOCTP W MPOBEPKAa MKECTKOCTH CTATHUYECKH OIpeIeIuMbIX OaJoK B
nporpaMMHubIX npoaykrax SCAD, MSC.Patran-Nastran-2005 [OnekTpoHHBIN pecypc]: METOANYECKHE
ykazauuss / coct. Kunkun B.A. Yensbunck: UIAY, 2007. 76 c¢. Pexum pocryna:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

9. Ompenenenue nepeMelIeHui B yIIpyrux cucreMax B mporpammubix npoayktax MathCAD,
SCAD u MSC.Patran-Nastran-2005 [DnekTpoHHBI pecypc]: METOAMYeCKHe YyKa3aHus / COCT.:
Kunkuna B.A. Yensa0MHCK: EIVN'A 2008. 66 C. Pexum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

10. UudopmanmoHHbIe TEXHOJOTHH, UCTOJIb3yeMble MIPH OCYILECTBJIEHUN 00pa30BaTEeIbHOI0
npoiuecca no JUCHUILINHE, BKJIIOYAs epeYyeHb MPOrPaMMHOro odecneyeHunst
U MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OubnuoTeke ¢ TepMUHAIBHBIX CTAHIMM MPEIOCTaBISIETCS JOCTYI K 0a3aM JaHHbBIX:
- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);
- «CenbXxo3TeXHMKa) (aBTOMAaTU3UPOBAHHASI CIIPABOYHAsS CCTEMA).

[Tporpammuoe o6ecnieuenue: KOITAC 3D v16, AutoCAD 2014, APM WinMachine 15,
MoitO¢duc CtangapTHBIH.

11. MaTepuajbHo-TexHUYecKasi 0a3a, HeoOXxoauMasi 1151 OCYIIEeCTBJICHUS
0o0pa3oBaTeILHOIO NMpolecca Mo JMCUMILIHHE

IlepeyeHb yueOHBIX J1a00paTOPUil, AYyIUTOPHIA, KOMIIBIOTEPHBIX KJIACCOB

1. YueOHble ayIUTOPUU AJIsE IPOBEACHUS 3aHATHI CEMUHAPCKOTO TUIIA, TPYIIIOBBIX U

WHJIUBUYaTbHBIX KOHCYJIbTALUM, TEKYIIEr0 KOHTPOJISA U MPOMEXKYTOUHOM aTrectanuu - aya. 023,ayn. 024
2. YyeOHas ayTuTOpUS JJIsl IPOBEJCHIUS 3aHATHI CEMUHAPCKOTO TUIIA, KypPCOBOTO MPOCKTHPOBAHMUS,
TPYNIOBBIX U HHANBUAYAIbHBIX KOHCYJIbTALMH, TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluu
(JIabopaTopust conpotuBieHust Mmarepuaion) - aya. 002. 3. [Tomemienue aasi caMOCTOSTEIBHON paboTHI -
aya. 303. 4. YueOHas ayiuTOpHs IJ1s IPOBEACHUS 3aHATHI JIEKITMOHHOTO U CEMHHAPCKOTO THIIOB,
TCPYIIOBBIX U UHJIMBUAYATIbHBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallMH - ayl.

501.
ITepeyenb 0CHOBHOIO y4eOHO-1200paTOPHOro 000pPyA0BaHNS

1. MamuHsI 1711 MICTIBITAHUI Ha PacTsSKEHUE.

2. YHUBepcaJbHbIE TaO0paTOPHBIE CTEHIbI.

3. YcraHoBKa JuIsl TaOOpPaTOPHBIX padoT.

4. TeH3oMeTpU4eCKUe IpUOOPHI.

5. KoMmuiek sl 11akaToB 10 OCHOBHBIM pa3jiejaM COIPOTUBICHUSI MaTEPHAJIOB.

12. UuHoBaumoHHbIe (OpMBI 00pa30BaATEJIbHbIX TEXHOJIOTHH

Bun 3agarusa
Jlexknun JI3 113
DopMbI pabOTHI

KomMmnbrotepHbie CUMYIISIIIT - - +
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IIPHJIO/KEHHE Ne 1

POHJ OHEHOYHBIX CPEJACTB

JUIs1 TEKYIIEro KOHTPOJISl YCIIEBAEMOCTHU U NIPOBEJICHUS IPOMEKYTOUHON aTTeCTaluu
obyuaromuxcs o gucuuiuiiae b1.B.04 ConpoTuBiieHne MaTepraioB

Hamnpasnenue noarotosku 35.03.06 Arpoun:xeHepust

[Ipoduns TexHuyeckue cucTeMbl B arpodu3Hece

VYpoBeHb BhICIIET0 00pa3oBaHus — OGakajaBpuaT (aKageMuYecKuii)

Kpanuduxanus - 6akaaaBp

dopma 00ydeHHs — 3a04HAsA

YenaOuHCK
2018
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1. KomnereHnuu ¢ yka3aHueMm dTana ux ¢gopmupoBanus B npouecce ocsoenusi OINOII

Kommnerennuu no qaHHOM nuciuiuinae GopMupyroTcs Ha 6a30BOM 3Tarie.

KonTtponupyemsie KonTponupyembie pe3ynbTaTbl 00yYCHHS 110 TUCIIUTLIINHE
pe3yIbTaThl OCBOCHUS

ornon 3HAHUS YMCHHUSI HaBBIKH

(KOMIIETEHIINN )

OIIK-4 OO6yuaromuiicst nowkeH | OOydarouuics 10KeH OO6yuarommiics
CIIOCOOHOCTH peliaTh 3HATh: METOI0JOTHIO YMETh: BBITIOJIHSATH JIOJDKEH BIAACTh:
WH)KEHEpHBIC 3a7aun | Kypca «CompoTUBIECHUE CTaHJAPTHBIC BUJIBI HaBBIKAMH

C UCIIOJIb30BaHUEM MaTepHUaJIOBy, MPOYHOCTHBIX PAaCcUYCTOB, MPAKTHIECKOTO
OCHOBHBIX 3aKOHOB OCHOBHBIE pacueTHbIE | OIICHMBAThH MOJYYCHHBIC HCIIOIL30BaHUSA
MEXaHHUKH, (hOpMYyIIBI, aNTOPUTMEI PE3yIbTAThI C TOYKU METOJIOB pacyera
AJICKTPOTEXHUKH, pacyeToB JIEMEHTOB 3pEHHUSI UX KOHCTPYKLUHN Ha
THJIPaBIIAKH, KOHCTPYKIIUU Ha IPaBIONIOI00NS, POYHOCTH TIPU
TEPMOJIMHAMHUKHU U MIPOYHOCTH, KOTOPHIE YKOHOMHYHOCTH U peIIeHuN
TEIIOMaccooOMeHa UCTIOJNIE3YIOTCS IS HA/ICKHOCTHU TIPH WH)KCHEPHBIX 3a]1a9 -
pEeLICHUS] UHKEHEPHBIX | PEIICHUU WHXKEHEPHBIX - (b1.B.04-H.1)
3anad - (51.B.04-3.1) (b1.B.04-VY.1)

OIIK-5 OO6yuaromuiica nomken | OOyyarouuiics 10KeH Obyuarommuiics
CIIOCOOHOCTH 3HATh: METOI0JOTHIO YMETb: BBITIOJHATH JIOJKEH BIAJCTh:
000CHOBAaHHO Kypca «ConpoTHuBIeHHE CTaH/JapTHBIC BUIBI HaBLIKAMH

BEIOMpATh MaTepHal MaTepHUajIoBy, MIPOYHOCTHBIX PACUYCTOB, MPAKTUIECKOTO
U CIIOCOOBI €T0 OCHOBHBIE pacueTHbIE | OIICHMBATh MOJYYCHHBIE HCIIOJIb30BaHUS

00paboTKu AJis
MOJIyYEHUs] CBOMCTB,
00ecTIeYnBarOIINX
BBICOKYIO
HaJC)KHOCTh JETaJIN

(hopMyITbl, aNTOPUTMBI
pacyeToB JIEMEHTOB
KOHCTPYKILUI Ha
IPOYHOCTh, KOTOpBIE
UCTIONB3YIOTCS JUISI
000cHOBaHUA BbIOOpa

PE3yIBTAThI C TOYKH
3peHus ux
MPaBIOTNOI00MS,
SKOHOMHYHOCTHU U
HAJC)KHOCTH IS

METO/IOB pacyera
KOHCTPYKLUI Ha
MIPOYHOCTH IS
000CHOBaHUs BbIOOpa
MmarepHaia JeTaju -

000CHOBaHUs BbIOOpa (b1.B.04-H.2)
MaTepuaa JIeTaIH - MaTepuaia JeTaju -
(b1.B.04-3.2) (b1.B.04-Y.2)

IK-2 OO6yuatommuiicst nomwker | OOyyaromuics T0KEeH OO6yuarommiics

TOTOBHOCTb K 3HATh: YMETh: YUUTHIBATh MPU JIOJKEH BIIAJIETh:
YYaCTHIO B OCHOBBI TpeOOBaHU KOHCTPYHUPOBaHUHT METOJIaMU CHIIOBOTO
MIPOBEICHUH paboTocmnocoOHOCTH TpeOOBaHUS POYHOCTH, aHaJM3a JIeTaleH,
WCCIIeTOBaHUI JeTajiel MalluH U BUIBI HaJICKHOCTH, MEXaHH3MOB M MaIlIHH
pabouux u OTKa30B JIeTaJieH - TEXHOJOTUYHOCTH, - (b1.B.04-H.3)
TEXHOJIOTMYECKUX (b1.B.04-3.3) SKOHOMHUYHOCTH,

mponeccoB MalllnH

CTaHJapTU3aLUU U
YHU(PUKALNU, OXPAHbI
TpyZJa, IPOMBIIIJIEHHON
ACTETUKH —

(B1.B.04-V.3)
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2. lloka3aTe/iu, KPUTEPHUHU M IIKAJA OLeHUBAHNS CPOPMUPOBAHHOCTH KOMIETEH M i

[Toxazarenu Kpurepnu u 1mkana oeHuBaHMs pe3yabTaTOB 00YUYEHUS 0 AUCIUILINHE
oneHuBanus | HepocraTouHblid JocTaTo4yHsbIit Cpennuii ypoBeHb | BpICOKuii ypoBEHb
(3YH) YPOBEHb YpOBEHb
b1.B.04-3.1 | OGyuarommiicst HE OOyuarommiicst OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HaeT c1abo 3HaeT HE3HAYUTEJIbHBIMU Tpedyemon
METOJI0JIOTHIO METO]I0JIOTHIO omuroKaMu 1 CTETEeHbIO MOJHOTHI
Kypca Kypca OTJIEJIbHBIMU Y TOYHOCTHU 3HAET
«Comnpotusnenue | «ConpoTuBiIeHHE npobesiaMu 3HaeT METOJI0JIOTHIO
MaTEepUaJIOBy, MaTepUajIoBy, METOJI0JIOTHIO Kypca
OCHOBHBIE OCHOBHbIE Kypca «CorpoTuBieHue
pacueTHsble pacueTHble «CormnpoTtuBiieHne MaTepuasoBy,
bopMyIbI, dhopMyIbI, MaTepUajoBy, OCHOBHBIE
QITOPUTMBI AJIITOPUTMBI OCHOBHbIE pacueTHble
pacueToB pacueToB pacueTHbIe bopMyIbl,
3JIEMEHTOB 3JIEMEHTOB (bopmybl, QJITOPUTMBI
KOHCTPYKLHUN Ha KOHCTPYKUUH Ha AITOPUTMBI pacueToB
IPOYHOCTH, [IPOYHOCTb, pacueToB AJIEMEHTOB
KOTOpBIE KOTOpBIE 3JIEMEHTOB KOHCTPYKIMHI Ha
UCIIOJIb3YIOTCS UCIIOJIb3YIOTCS JJIs1 KOHCTPYKLUI Ha IIPOYHOCTb,
JUIS peIlieHus pelieHus IPOYHOCTH, KOTOpBIE
WHXCHEPHBIX WHXCHEPHBIX 337124 KOTOpBIE UCIIOJIb3YIOTCS ISt
3a1a4y UCIIONIB3YIOTCS IS peleHus
pelreHus WH)KEHEPHBIX 3a7a4
WHKCHEPHBIX 3a71a4
b1.B.04-V.1 | O0yuaromumiics He OOyuaromuiics OO6yuatromuiics ¢ OO0yuaromuiics ¢
yMeeT BbIOMpaTh ciabo ymeer HE3HAYUTEJIbHBIMU Tpedyemoi
pacueTHble BBIOMpATh omnOKaMu 1 CTETEHbIO MOTHOTHI
CXEMBlI, pacueTHbIE CXEMBI, OTIEJIbHBIMU Y TOYHOCTH yMEET
¢dbopMynupoBath U | (QOpMYIUPOBATH U npobenaMu ymeer BbIOMpATh
peuiaTth 3a1a4u peliaTh 3a1a4u JUis BBIOMpAThH pacueTHbIE CXEMBI,
JUIsL BBIOpAHHBIX BbIOpaHHBIX pacueTHble cXeMbl, | (HOpMyIHUpPOBaTh U
PacUETHBIX CXEM, pacUeTHBIX CXEM, dbopMynupoBaTh U | pemiaTh 3a7auu A
OLICHUBATh OLICHUBATh pelaTe 3a1a4u Jis BBIOpaHHBIX
MOJTy4eHHBIE MOJIy4eHHBIE BEIOpaHHBIX pacUeTHBIX CXEM,
pe3yJbTaThI C PE3yNIbTaThl C TOUYKHU | PACUETHBIX CXEM, OIICHUBATH
TOYKH 3PEHUS UX 3peHus uX OIICHUBATh MOJTy4YEHHBIC
MpaBA0No100us, paBaono100us, MOJIy4E€HHBIE Pe3yNbTaThl C TOYKU
SKOHOMHMYHOCTU M | DKOHOMUYHOCTH M | PE3YJbTAThl C TOUKU 3peHus uxX
HAJEKHOCTH ISt HAJEKHOCTH IS 3peHus ux MpaBAoIo100us,
peleHus peleHus IPaBOII0100us, 9KOHOMHMYHOCTHU U
WHXCHEPHBIX MHKEHEPHBIX 3a7]ad | AKOHOMUYHOCTHU U HAJEKHOCTH ISt
3aa4y HAJC)KHOCTH IS pelieHus
pelreHus HMHXEHEPHBIX 3a]a4
WHXCHEPHBIX 33124
b1.B.04-H.1 | O0yyarommiicst He OOyuarommiics OO0yuaromuiics ¢ OO6yuaromuiicst
BJIAJICET cmabo BrageeT HEOOTBIINMH CBOOOIHO BiaeeT
HaBbIKaMU HaBbIKaMU 3aTpyaHEHUSIMU HaBbIKaMU
MPAKTUIECKOTO MIPAKTUIECKOTO BIIa/IC€T HABBIKAMU MPAKTUIECKOTO
HCIOJIb30BAHUS WCIIOJIb30BAHUS MIPaKTUYECKOTO MCIOJIb30BaHUS
METOJIOB pacyeTa HCII0JIb30BAHHUS METOJIOB pacyeTra

MCTOJOB pacucTa
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KOHCTPYKLUH Ha

KOHCTPYKLUI Ha

MCTOHOB pacucTa

KOHCTPYKIUH Ha

IPOYHOCTb, IIPOYHOCTb, KOHCTPYKLIUI Ha IIPOYHOCTb,
KOTOpbIE KOTOpbIE MPOYHOCTb, KOTOpbIE
UCTIOJIb3YIOTCS UCTIOJIb3YIOTCS JUISI KOTOpbIE UCIIONB3YIOTCS JUIs
IUISL pELICHUs peneHus UCTIOJB3YIOTCS JUIS pereHus
MH)KEHEPHBIX MH)KEHEPHBIX 3a/1a4 peLeHus MH)KEHEPHBIX 3a/1a4
3ajga4 WH)KEHEPHBIX 33124
b1.B.04-3.2 | OGyuarommiics He OO0yuarommiicst OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HaeT c1abo 3HaeT HE3HAYUTEJIbHBIMU Tpedyemon
METO0JIOTHIO METO0JIOTHIO olMOKaMu 1 CTEIIEHbIO MOJTHOTHI
Kypca Kypca OTIENbHBIMU Y TOYHOCTHU 3HAET
«Conpotusiienue | «ConpoTHBIIEHUE npo0enaMu 3HaeT METO0JIOTHIO
MaTepHaoBy, MaTepHajoBy, METO/I0JIOTHIO Kypca
OCHOBHbIE OCHOBHbIE Kypca «ConpoTuBiieHHEe
pacueTHbIe pacyeTHbIe «ConpoTHBIIeHUE MaTepHajIoBy,
bopmybl, (bopMmybl, MaTepHaIoBy, OCHOBHbIE
QITOPUTMBI QITOPUTMBI OCHOBHBIE pacueTHble
pacueToB pacueToB pacueTHble bopmysl,
HIIEMEHTOB HIIEMEHTOB (bopmybl, AJITOPUTMBI
KOHCTPYKLMH Ha KOHCTPYKLIUI Ha AJITOPUTMBI pacyeToB
POYHOCTH, MPOYHOCTb, pacyeToB HIIEMEHTOB
KOTOpbIE KOTOpbIE 3JIEMEHTOB KOHCTPYKLIUI Ha
UCTIONB3YIOTCS UCTIONB3YIOTCS JUISI KOHCTPYKIIUN Ha MPOYHOCTb,
111 000CHOBAHUSA 000CHOBaHUs IPOYHOCTB, KOTOpbIE
BbIOOpA BBIOOpa MaTepuasna KOTOpBIE VCITOJIB3YIOTCS [T
MmarepHana JeTanu JeTaau UCTIOJB3YIOTCS JUIS 000CHOBaHUSA
000CHOBaHUSA BBIOOpa MaTepHraia
BbIOOpa MaTepuana JeTaiu
JeTaJH
b1.B.04-Y.2 | OGyuaromuiics He OO6yuatrouuiics OOyuarommuiics ¢ OO6yuarouiuiics ¢
yMeeT BbIOMpaTh cnabo ymeer HE3HA4YUTEJIbHBIMU TpeOyemoit
pacueTHbIe BBIOMpATh olMOKaMu 1 CTETIEHbIO MOJTHOTHI
CXEMBI, pacyeTHbIE CXEMBI, OTIENbHBIMU ¥ TOYHOCTH yMEeT
¢dbopmynupoBath 1 | (OPMYIHUPOBATH U npobenamMu ymeeT BBIOMpATh
pemaTh 3a/1aud | pemaTh 3aaauu JUIs BBIOMpPATH pacueTHBIE CXEMBI,
JUIs1 BBIOpaHHBIX BBIOPAHHBIX pacyeTHble CXeMbl, | (HOpMyIHpPOBATh U
pacUeTHBIX CXEM, | pACUETHBIX CXEM, bopMyHpOBaTH M | pemaTh 3aJauu s
OLIEHUBATh OLIEHUBATh pelarhb 3a1auu A BBIOpPAaHHBIX
MOJTyYCHHBIC MOJTyYCHHBIE BBIOPaHHBIX pPacUYeTHBIX CXeM,
pe3yJbTaThI C Pe3yIbTATHI C TOUKH | PACUYETHBIX CXEM, OLIEHUBATh
TOYKH 3PSHUS UX 3pEHHSI UX OIICHUBATh MOJTyYCHHBIC
MPaBIONI0A00HUS, PaBOII0100us, MOJTyYeHHbIE pe3yabTaThl C TOUKH
HSKOHOMHYHOCTH M | DKOHOMHYHOCTH M | PE3YJbTAThl C TOUKH 3peHHS UX
HA/IKHOCTH IS HA/IeKHOCTH IS 3pEeHHs UX paBoI0100us,
000CHOBaHHUS 00ocHOBaHHUs MPaBIOTIOI00WS, SKOHOMHUYHOCTH U
BbIOOpa BbIOOpa MaTepuana | 3KOHOMMYHOCTH U Ha/IeKHOCTH IS
Marepuaia IeTaiu JeTam HA/ICKHOCTH IS 000CHOBaHUS
000CHOBaHUS BbIOOpa MaTepuana
BBIOOpaA MaTepuaia JeTaH
JeTaJH
b1.B.04-H.2 | OOyuaromuiics He OOyuarommiics OO0yuaromuiics ¢ OO0yuaromuiicst
BJIAJICET ciabo Biajeer HEeOOJIBITNMHU CBOOOJIHO BJIaJCET
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HaBbIKaMU
IIPAKTUYECKOTO
HCIIOJIb30BaHUS

METOJIOB pacyera

KOHCTPYKLUH Ha

HaBbIKaMU
IIPaKTUYECKOIO
HCIIOJIb30BAaHUS

METOJIOB pacyeTa

KOHCTPYKLUI Ha

3aTpyJHEHUSIMU
BJIAJICET HABBIKAMU
MIPAaKTUYECKOTO
UCITIOJIb30BAHUSA
METOZOB pacyera

HaBbIKaMU
IIPAKTUYECKOI O
HCIIOJIb30BaHUS

METOJIOB pacyeTra

KOHCTPYKLMH Ha

MPOYHOCTH, MPOYHOCTb, KOHCTPYKIIUU Ha MPOYHOCTb,
KOTOpBIC KOTOpBIC MIPOYHOCTb, KOTOpBIC
UCTIOJB3YIOTCS UCTIONB3YIOTCS TSI KOTOpPbIE UCTIOJIB3YIOTCS IS
111 00OCHOBAHUS 000CHOBaHUS UCTIOJB3YIOTCS JUIS 000CHOBaHUS
BBIOOpA BBIOOpaA MaTepuaia 000CHOBaHUS BBIOOpa MaTepHraia
MaTepuana aeTaiu JeTanu BBIOOpA MaTepuana JeTaNu
JeTaJH
b1.B.04-3.3 | Obyuaromuiics He OO0yuvarommiics OOy4arommuiics ¢ OOyvarommiics ¢
3HAET OCHOBBI c11abo 3HaeT HE3HAYUTEIIbHBIMU TpeOyemoi
TpeboBaHuit OCHOBBI OIMOKaMHu U CTCTICHBIO TIOJTHOTBI
paboTocmocooHOC TpeOoBaHU OTIEILHBIMU Y TOYHOCTH 3HAET
TH JeTajen paboTocrocoOHOCT | mpoOeramu 3HAeT OCHOBBI
MAIllUH ¥ BUJBl | W JeTaJei MaIlluH | OCHOBBI TpeOOBaHUI
OTKa30B JIeTajei BHJIBI OTKA30B TpeboBaHMI paboTocrnocoOHOCT
neraneiu paboTOCIIOCOOHOCT | M JeTayiel MallliH U
U JIeTasieil MallivH 1 BH/JIbI OTKA30B
BUJIBI OTKA30B JeTanen
JieTanen
b1.B.04-Y.3 | Ob6yuaromuiics He OO6yyaromuiics OObyuaromuiics ¢ OO6yyarommiics ¢

YMEET YUUTHIBATh cmabo ymeer HE3HAYUTEIbHBIMH TpeOyemoit

npu YYUTBIBATH MIPH OIMOKaMu U CTETICHBIO TIOJTHOTHI

KOHCTPYMPOBAHUH | KOHCTPYHPOBAHHH OTJICITBHBIMU ¥ TOYHOCTH yMEeT

TpeboBaHus TpeOoBaHUs npooeIaMu ymeeT YUUTBIBATH MPH
MIPOYHOCTH, MPOYHOCTH, YUUTHIBATH MPH KOHCTPYHPOBAHUU
HAJICKHOCTH, HAJIC)KHOCTH, KOHCTPYUPOBaHHUU TpeOOBaHUS

TEXHOJIOTUYHOCTH | TEXHOJIOTUIHOCTH, TpeOOBaHUS MIPOYHOCTH,

, D)KOHOMHYHOCTH, | SKOHOMHYHOCTH, MPOYHOCTH, HAJIC)KHOCTH,
CTaHJAPTH3aIUU | CTaHJAPTU3AINH U HaJIC)KHOCTH, TEXHOJIOTHYHOCTH,
U YHU(DUKAIIH, yHU(DUKALNH, TEXHOJIOTUYHOCTH, HKOHOMHYHOCTH,

OXpaHbl TPy, OXpaHbl TPY/Ia, 9KOHOMHYHOCTH, CTaHJIaPTH3AINH U
MPOMBIIIICHHOMN MPOMBIIIICHHON CTaHJApTH3AIMH U yHU(DUKAINH,
ACTETHKHU ACTETHKHU yHA(DUKALINH, OXpaHBbI TPY/Ia,
OXpaHBbI TPY/a, MPOMBIIICHHON
MTPOMBIIIIIICHHON ACTETHKH
ICTETUKHU
b1.B.04-H.3 | O0yyvarommiics He OOyuarommiics OO0yuaromuiics ¢ OO0yuaromuiicst
BIIaJIceT cmabo BrajeeT HEOOTBIINMH CBOOOIHO BiazeeT
HaBBIKAMU U HaBBIKAMHU U 3aTPYAHEHUSMH HaBBIKAMHU U
METOJaMHU METOJIaMU CHJIOBOTO | BJIaJI€eT HAaBBIKAMU | METOJAMHU CHIJIOBOTO
CHJIOBOTO aHaIM3a | aHalaWu3a JeTaliei, M METOJaMU aHaJIM3a JIeTaneH,
neranei, MEXaHU3MOB U CHJIOBOT'O aHaJIN3a MEXaHU3MOB U
MEXaHH3MOB H MaIliH JeTaje, MariuH
MalluH MEXaHU3MOB U
MaIuH
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3. TunoBbie KOHTPOJIbHBIE 3aJ]aHNs U (WJIN) MHbIE MATEPHUAJIbI, HEOOX0AMMbIE 1JIs1 OLEHKH
3HAHMIi, yMEHUI1 1 HABBIKOB M (MJIM) ONBITA JeSITeILHOCTH, XaPAKTEPU3YIOIINX 3TANbI
(popMupoBanus komnerenuuii B npouecce ocsoenus OINOIT

Tunosble KOHTPOJIbHBIC 33JaHUSI U MaTEepHalIbl, HEOOXOAUMBIE JIUIsl OLICHKU 3HAHWM, YMEHUN U
HABBIKOB, XapaKTEPU3YIONIUX MPOJABHHYTHIN dTan (OPMUPOBAHUS KOMIIETCHIIHIA B MPOIIECCE OCBOCHUS
OIIOII, conepxarcs B ydeOHO-METOAMYECKUX pa3padOTKax, MPUBEICHHBIX HIDKE.

1. WrnateeB A.I'. KoHTponpHBIe 3amaHusi Ui pacueTHoO-rpaduueckux paboT 1o
COTPOTHUBIICHUIO MaTepHAIOB [DJIEKTPOHHBIN pecypc] : ydeObHoe mocoome. YensOuuck: HOxHO-
VYpanbckuiit [AY, 2016 . 40 c. Pexxum noctyna: http192.168.0.1:8080/ localdocs/sopromat/66.pdf.

2. Meroauyeckue ykazaHHs K JIaDopaTOpHBIM pabOTaM IO COMPOTUBICHUIO MaTepUalioB
[DnexTponHEIi pecypc] / coct.: Unbun A. B. [u ap.]. Yensounck: UT'AA, 2010. 70 c. Pexxum gocryma:
http://192.168.0.1:8080/localdocs/sopromat/20.pdf.

3. UrnarbeB A.T'. IlocoOue k perieHuto 3aad 1o CONPOTUBICHNUIO MATEPHATIOB [ DIEKTPOHHBIN
pecypc] : yuebHO-MeToaudeckoe nocodue. Yenssounck: FOxuo-Ypanbckuit AY, 2016. 118 c. Pexum
nocryma: http:// 192.168.0.1:8080/ localdocs/sopromat/62.pdf.

4. Cmarun H.K. ComporuBnenue marepualioB [DIEKTpOHHBIH pecypc]: yueOHOoe mocolue.
Yensounck: UI'AY, 2008. 76 c. Pexxum moctyna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

5. TloctpoeHue »>m0Op BHYTPEHHUX CHIIOBBIX (DaKTOPOB B MPOrPaMMHOM  KOMILJIEKCE
STRUCTURE CAD pmns WINDOWS [Onextponnsrii pecype] / coct. UrnareeB A.I. UensOuHCK:
UT'AA, 2011. 20 c. Pexxum noctyma: http://192.168.2.2/localdocs/ sopromat/31.pdf.

6. Xwunkun B.A. Tloctpoenue smiop BHYTPEHHUX CHIIOBBIX (PaKTOPOB B Oaikax M pamax B
nporpaMMHubiX mpoaykrax SCAD u MathCAD [DnexTpoHHBIH pecypc]: METOAMYECKHE yKa3aHUS.
Yensaounck: b.u., 2006. 49 c. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

7. OmpeneneHne TreOMETPUYECKUX XapaKTEPUCTUK TIONMEPEUHbIX CEeueHUH OpycheB B
nporpaMMHubIX npoaykrax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnexTpoHHBIH pecypc]:
Metonudeckue ykazanusi / coct.: XKunkun B.A. Yensbunck: UI'AY, 2007. 69 c. Pexum noctyma:
http://192.168.0.1:8080/localdocs/ sopromat/6.pdf.

8. Pacuer Ha mPOYHOCTP W TPOBEPKA MKECTKOCTH CTATHYECKH OIpeNeInuMbIX Oajlok B
nporpaMMHbIX npoaykrax SCAD, MSC.Patran-Nastran-2005 [OnekTpoHHBIN pecypc]: METOAUYECKHE
ykazanus / coct. Kunkun B.A. UYemsbunck: UYT'AY, 2007. 76 c. Pexum pocryna:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

9. Ompenenenue nepeMenIeHu B yIIpyrux cucreMax B mporpamMmHbIX npoayktax MathCAD,
SCAD u MSC.Patran-Nastran-2005 [DneKTpoHHBIN pecypc]: METOAUYECKHEe YyKa3aHUsi / COCT.:
Kunkun B.A. YensOMHCK: Uray, 2008. 66 C. Pexum JloCcTyma:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. MeToauyecKkne MaTepuaJIbl, ONpeie/siiolue Npouea1ypbl OlleHUBAHUS 3HAHMIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaAKTEePU3y0IMX 3Tan(bl)
¢dopmMupoBaHusi KOMIIETEHUM I

B naHHOM pasznene MeTOAMYECKHE MaTepHallbl, ONPEACIISIONAE MPOIETYPhl OICHUBAHHUS
3HAHWUW, YMEHUH, HABBIKOB, XapaKTEPU3YIOUIUX MPOJBUHYTHIN 3Tan (GOPMUPOBAHUS KOMIETSHIIUNA IO
AUCIHUITIINHE ((COHpOTI/IBJ'IeHI/Ie MarepuaioB», HNPUBCACHBI MPHUMEHUTCIBHO K KaXIOMYy U3
UCIONIb3YEMBIX BHUJOB TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHOW aTTeCcTaluu
o0yJaronmxcs.
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4.1. OneHOYHbBIE CPEACTBA ISl MPOBEACHUS TEKYLEro KOHTPOJISl yCIIeBAeMOCTH
4.1.1. YCTHBIN OTBET HA MPAKTUYECKOM 3aHATUH

VYCTHBI OTBET Ha MPAKTHYECKOM 3aHATHM HCIIOJIb3YeTCs JJs OLEHKM KadecTBa OCBOEHUS
00y4aroIMMCsl OCHOBHOHM IpodecCHOHAIBHON 00pa3oBaTeNbHOM MPOrpaMMbl 110  OTJACIbHBIM
BOIpOCaM M TeMaM JUCHMIUIMHBL. TeMbl M IUIaHbl 3aHATUH (CM. MeTOJpa3pabOTKH...) 3apaHee
coobmarorcss  oOyuarommumca.  OTBET  OLEHMBACTCA  OLEHKOM  «OTIMYHO»,  «XOPOILOY,
«yIlOBJIETBOPUTEIBHO» UIIH «HEYIO0BIETBOPUTEIBLHO.

Kputepun ouenku orBera (Taln.) TOBOAATCSA A0 CBEACHHUS OOy4aroIIMXCS B Hayayle 3aHSATHA.
OneHka 00BsBISIETCS 00YYaIOLEMYCs] HETOCPEACTBEHHO MOCJIE YCTHOTO OTBETA.

lkana Kputepuu oneHuBanus
- 00y4aroILIUIiCs MOTHO YCBOWII yUeOHBI MaTepuat;
- MPOABJIACT HABBIKK aHAaJIM3a, O606HI€HI/I$I, KPUTHYCCKOI0 OCMBICIICHUA U
BOCHpUATHS UHGOpPMAIINK, HABBIKM OMUCAHHS OCHOBHBIX (DPU3MUYECKUX 3aKOHOB,
SBJICHUM U IPOLIECCOB,;
Ouenka 5 - Marepuana  H3JIOKEH  TpPaMOTHO, B  ONPEACNECHHOW  JIOTHYECKOM
(oTmimno) MIOCTIEIOBATENIbHOCTH, TOYHO UCTIONB3YETCSl TEPMHHOJIOTUS;
- MOKa3aHO YMEHUE WILIIOCTPUPOBATH TEOPETHUECKHE MOJIOKEHUSI KOHKPETHBIMU
IIpUMepamMu, IPUMEHTh UX B HOBOM CUTYallUH;
- IPOJEMOHCTPUPOBAHO YMEHHUE pelIaTh 3a/1auu;
- MOT'yT 6I)ITI) AOMMYIICHBI OOHa—IBC HCETOYHOCTHU npu OCBCIIICHNU
BTOPOCTETIEHHBIX BOIIPOCOB.
OTBCT YAOBJICTBOPIACT B OCHOBHOM TpC6OBaHI/I$IM Ha OLCHKY ((5», HO IpU 3TOM
Onenka 4 UMEET MECTO OJIUH M3 HEJOCTaTKOB:
(xopor1o) - B YCBOEHHM Y4YeOHOTO MaTepuayia MJOIMYIIeHbl HeOONbIIUe TpPoOenbl, He
MCKAa3MBIIIME COACPKAHHIE OTBETA;
- B pCHICHUU 3a1a4 JONMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTH.
- HEMOJHO WM HEeMoCIeI0BaTeJIbHO PACKPBITO COAEp)KaHHME Marepuana, HO
NoKa3aHo oO0miee IOHMMaHUE BOMPOCA H  TPOJEMOHCTPUPOBAHBI YMEHHUS,
JIOCTaTOYHBIE AJIs AalIbHEHIIIET0 YCBOCHUS MaTepuaa,
Onenka 3 - UMEJUCh 3aTpyIHEHUs WU JOINYIIEHbl OUIMOKM B ONpPENEICHUU IOHATUH,
(YAOBNETBOpH- | HCTIONB30BAHUN TEPMHUHOJIOTHH, OMHUCAHUU (PUINYECKUX 3aKOHOB, SIBICHUM U
TEJIBHO) NPOIIECCOB, PEIICHUH 3a/1a4, HWCIPABICHHBIC TOCIE HECKOJIbKHX HaBOISIINX
BOIIPOCOB;
- HEMOJIHOE 3HaHHE TEOPETHYECKOTO MaTephasia; OOyJalolmMiCs HE MOXKEeT
MPUMEHHUTH TEOPHUIO B HOBOW CUTYAIIHH.
- HE PaCKpPBITO OCHOBHOE COJIEpKaHNe y4eOHOTO MaTeprana;
- oOHapy)KeHO He3HaHWe WJIM HENOHWMaHWe OOoNbIel Wi Hauboliee BaKHON
Omenka 2 YacTH y4eOHOTro Marepuana;
(HCYIlOBJ'IeTBO' - JOIyHICHBI OIIMOKH B OMMpeCaACIICHUU HOHSITPIfI, Ipru  HCIOJb30BAHHNHU
PHUTEIHHO) TEPMUHOJIOTUHM, B OINUCAHUU (U3MUECKUX 3aKOHOB, SBICHUW U TPOIIECCOB,
pE€mICHUN 3aaa4, KOTOPbIC HC HCHPABJICHBI II0CJIE HECKOJBKHX HABOAAIINUX
BOIIPOCOB.

4.1.2. Otuer no naboparopHoii padore

Otuyet no MabopaToOpHO PabOTE UCTIOIB3YETCS IS OIEHKH Ka4eCTBAa OCBOCHHS 00YJarOIIIMCS
OCHOBHOI Tpo(hecCHOHATBHOM 00pa30BaTeIbHOM MPOTPAMMBI MO OTACIBHBIM TeMaM JIUCIHUILTAHBL.
Coneprxanrie u popma oTdeTa 10 Ja00paTOPHBIM padOTaM MPUBOIUTCS B METOAMUYECKUX YKA3aHUSIX K
naboparopabiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKHM oTdera (Tabi.)
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JOBOJISITCS 10 CBEACHUS 00ydaromuxcs B Havane 3aHATUH. OTUeT OLIEHWBAETCS OLICHKOM «3auyTeHO»,
«He 3auTeHO». OIeHKa «3a4TE€HO» CTaBUTCS OOydaromuMmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET
KpUTEpUSIM,  YCTAHOBJIICHHBIM  JUISI  TOJOXHUTEIbHBIX  OLIGHOK  («OTIUYHO»,  «XOPOILO»,
«yIOBIECTBOPUTENIBHOY»). OIleHKa OOBSBISETCS OOYYarOMIeMyCsi HEMOCPEACTBEHHO TIOCIE CAauu
oTyeTa.

Ilxkana Kpurepum oueHnBaHus

- U3JI0KEHHUE MaTepHasa JOrMYHO, TPAaMOTHO;

- CBOOOIHOE BJIaICHUE TEPMHUHOJIOTHEN;

- YMEHHE BBICKA3bIBaTh U 0OOCHOBATh CBOM CY)KJCHMsI IPU OTBETE HA KOHTPOJIbHbIE
BOIIPOCBHI;

OneHka
«GATTCHON - YMEHHUE OMUCHIBATh (PU3NUECKUE 3aKOHBI, IBIICHUS U npovueccm;
- YMEHHUE MIPOBOJIUTH U OIICHUBATH PE3YJIbTaThl U3MEPECHHUI;
- CIOCOOHOCTH  pelaTh  HMHXKEHEpHBbIE  3a7aud  (JIOMYyCKaeTcs  Halu4due
MaJjO3HAYUTENBHBIX OIMMUOOK WM HEJOCTATOYHO IOJHOE PACKPBITHE COJCpKAHUE
BOIIPOCA WJIM MOTPENTHOCTh HEMPUHIIUITHAIILHOTO XapaKkTepa B OTBETE HA BOIPOCHI).
- OTCYTCTBHE€ HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUMW; JOMYIICHBl OMIUOKH B
Ouerka OTIPENICJICHUN TOHATUH W ONMUCAHWU (PU3NYECKUX 3aKOHOB, SBJICHHH M IPOIECCOB,
e ACKaKEH IfX CMBICJI, HE pEUICHBI 3a/l1a4d, HE MPaBUIBLHO OIEHWBAIOTCS PE3yJbTAThI
3a4TEHOY MSMCPCHHH,

- HE3HAHHE OCHOBHOTO MaTepuayia y4eOHOW MpOrpaMMBbl, JOIMYCKAITCS TpyObIe
OIIMOKHU B U3JI0KEHUH.

4.1.3. TectupoBanue

TecTupoBaHWe HCMOIB3YETCS MJIsi OICHKA KayecTBa OCBOCHHS OOY4YarOIIMMCS OCHOBHOM
npodeccnoHanbHOM  00pa3oBaTeNbHONW MPOrpPaMMBI MO  OTAEIBHBIM TeMaM WM pa3fenaMm
TUCHUTITUHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIapTU3MPOBAHHBIX 3aJIaHUM, TTO3BOJISIFOIITII
YIIPOCTUTh TPOLEAYPY H3MEpPEeHHUs 3HAaHUKW M yMeHuW oOyuaronmuxcsa. OOydaromuMcs BBITAIOTCS
TECTOBBIE 3a7laHus C (HOPMYIUPOBKON BOMIPOCOB M MPEIIOKEHUEM BbIOpATh OJIUH MPaBUIILHBIN OTBET
M3 HECKOJBKUX BapuaHTOB OTBeTOB. [lo pe3ynmpTaTam TecTa oOydaromieMycsl BBICTaBISIETCS OIEHKA
«OTIIMYHO», «XOPOILIO», «YAOBIETBOPUTEIBHO» I «HEYAOBJIETBOPUTEIBLHO.

Kputepun oueHuBanus otBera (Tabs.) OOBOISATCS IO CBEACHHUS OOYyYarOIIMXCS N0 Hadvana
TECTUpPOBaHUA. Pe3ynbTaT TeCTUpOBaHUSI OOBSIBISETCS OOYYaIOMIEMYCsl HEMOCPEICTBEHHO TOCIIe €ro
clladm.

Ikana Kpurepuu onenuBanus
(% npaBUJIBHBIX 0TBETOB)
Ornenka 5 (OTJIMYHO) 80-100
Onenka 4 (Xoporo) 70-79
Onenka 3 (yIOBIETBOPUTEIHHO) 50-69
Orenka 2 (HEYIOBIETBOPHUTEIHHO) Menee 50

TecToBbIC 3a1aHUA

Tema 1: OcHOBHBIE IOHATHS, ONIPedeJICHUs, JONMYIIECHUS ¥ PUHIMIIbI

1.1. OCHOBHBIM 0OBEKTOM, H3y4aE€MBIM B COMPOTUBICHUH MAaTEPHUATIOB, SIBIISETCS ...

1.2. Teno He pa3pymraeTcs IMOJ BO3JCUCTBHEM BHEIIHMX CHJI, €CIIM €r0 Marepuaj o0Jiamaer
CBOWCTBOM...

1.3. Marepuan, y KOTOpOro mpu nepexojie OT OJHOW TOYKHU K JIPYroi CBOMCTBA HE U3MEHSIOTCS,
Ha3bIBaeTCH ...

1.4. Ctans — matepual ...
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1.5. Marepuan crepxHs (CM. PUCYHOK) — OIHOHANPABJICHHBIA CTEKIOTUIACTUK — SIBIISACTCS
MaTepUaIOM.

1.6. Hanpsioxenue — 370 cuia, ...

1.7. lpeBecuna — Marepuad ...

1.8. B HeneopMupoBaHHOM TeJIe PacCTOSHHE MEXaAy ToukamMu A u B paBHO S. B pesynbrare
U3MeHEeHUs (pOopMBI U pa3MepoB Tella TOUKH A U B mepemMecTriinch B IPOCTPAHCTBE B MONOKEHUS A’ 1
B’. PaccrosiHre Mexly HUIMU U3MEHHJIOCH Ha BenmuuHy AS. JlunenHno# nedopmanueii B Touke A 1o
HanpaBiieHUI0 AB Ha3bIBaeTCs BeJIMUYMHA ...

1.9. Ha pucynkax mokaszaHa OJIHa W Ta ke Oayika, HarpyeHHas cwiamu F1 u F2 (puc. 1), cumoit
F1 (puc. 2), cumoit F2> (puc. 3). 8, 01, 62 — nmporuObl KOHIEBBIX ceueHud. Mcxons w3 mpuHIHIA
HE3aBHCUMOCTH JIEUCTBUS CHJI MOXKHO 3aIIUCATh ...

1.10. Jdns Toro 4ToOBl NepeMelieHHs] OTAEIbHBIX TOUEK KOHCTPYKUIMH HE IpEeBbIIIAIN
OTIpEeJICICHHBIX HaNepe 3aJaHHbIX BEIMYHH, KOHCTPYKIUS TOJIKHA 00J1a]aTh CBOMCTBOM ...

1.11. Iporu6 ceuenuss C paBeH cyMMe NpOruOOB, BBI3BaHHBIX CHION F u mMomenTtom M,
MIPUJIOKEHHBIX 110 OTAEIbHOCTHU. JlaHHOE yTBEpkKACHHUE 3allMCaHO Ha OCHOBAHUHU IPUHLHUIA ...

1.12. CBoiicTBO MaTepuaa COXpaHATh HEKOTOPYIO 4acTh AeopMaliu Mocie CHITHS Harpy3Kd
Ha3bIBAETCH ...

1.13. Ha pucyHKe moka3aHbI JIBa CTEPKHSA C OJMHAKOBOW IUIOMIAJIbIO MONEPEYHOrO CEYCHHS,
paboratomie Ha pacTsikeHne. HopMmasabHble HANPsDKEHUS B CEUSHHSIX 000OMX CTEp)KHEH, TOCTaTOYHO
yIaJeHHBIX OT MECT MPHUJIOKEHHUS CUJI, PABHBI COTJIACHO ...

1.14. Marepuai, y KOTOPOTO TIPU NEPEXOE OT OJHON TOUKH K JPYroi CBOMCTBA, B 3aBUCUMOCTH
OT HaIpaBJICHUs, U3MEHSIOTCS M0 OJHOMY U TOMY )K€ 3aKOHY, SIBJISIETCS ...

1.15. O6beMHbBIE CUITBI UMEIOT PA3MEPHOCTD ...

Tema 2: MogeJid NIPOYHOCTHOI HAJEKHOCTH

2.1. Ha pucynke mnoka3zaHa Oaika TIOCTOSHHOTO IIONEPEYHOTO0 CEYCHHS IUIOMAAbI0 A,
HaxXOoJsIIasicsl TOJ] AecTBUEM COOCTBEHHOTO Beca (Y — yAenbHBIM Bec Martepuana 0anku). Moaensio
HarpykeHus Oajiku sBJISETCS ...

2.2. [lepBbIM 3TanoM Mpu pacuyere KOHCTPYKLUUH SBIISIETCS ...

2.3. B kypce «ComnpoTHBIEHUE MaTepUaJIOB)» BCE MaTepUaJIbl, HE3ABUCUMO OT OCOOEHHOCTEN MX
MUKPOCTPYKTYPBI, IPUHATO pacCMaTpUBATh KaK ...

2.4. B conpoTuBIEHNN MaT€pHaIOB BCE T€Ia CUUTAIOTCS ...

2.5. Mogenbto popmbl Kymosa [MUpKa SBISETCH ...

2.6. Harpy3ka, MeJyIEeHHO pacTylilasi BO BpEMEHH, Ha3bIBAETCS Harpy3Koil.

2.7. B conpoTUBIEHUN MaTepUalIOB OCHOBHBIM METOJOM pacyeTa Ha MPOYHOCTh SIBJIAETCS METO[
pacuera 1o ...

2.8. KononHa 31aHusl OTHOCUTCSA K KJjaccy ...

2.9. CrepxeHb M3rOoTOBIIEH U3 IUIACTUYHOIO MaTepHalia ¢ OJUHAKOBBIMH NPEAECIAMH TEKYy4eCTH
Ha pacTsoKeHUe U ckatue. 3HaueHus: M u oceBoro MoMmeHTa comnpoTuBieHus W 3aganpl. @akTHYECKHA
K03 dULIMEHT 3amaca MPOYHOCTH PABEH ...

2.10. Marepuan MOJIHOCTBIO 3aIOJIHAET 0OBEM Tela U UMeeT OecCIyCTOTHYI0, 0e3e(eKTHYIO
CTpYKTYpy. JlaHHasi runoTe3a Ha3bIBAETCS TUIIOTE30H ...

2.11. Ha 6anke mokoutcs map BecoM Q (cM. pucyHOK). MoJienbio Harpys>keHust OajaKu sBIseTcs

2.12. IlpaBblif KoHel OalKu (CM. PUCYHOK) HEOOXOAMMO 3aKpenuTh Tak, yToObl ceueHue C He
MepeMEIaNoch BIOJb KOOPIWHATHBIX OCEH Z M Y, HO MOTJIO OBl TTOBOPAaYMBATHCS B TUIOCKOCTH ZY.
Omnopa, oTBeyaromiast TaKUM TpeOOBaHMIM, Ha3bIBACTCH ...

2.13. Mogenbto (popMbI CTOJEITHUITHI CTONIA (CM. PUCYHOK) SIBIISETCS ...

Tema 3: BuyTpeHHHe CHJIBI U HANIPSKEHUS

3.1. TlomHoe HampspkeHHe B Touke ceueHust ompenensercs kak |iN(AR/AA). IlpenenbHbrii
Nepexo/1 MO3BOJIMIIA OCYIIECTBUTh TUIIOTE3A ...

3.2. Kpyramuit MomeHT M; (Myp) 1 u3rudarorme MmomeHTol My u My JiekaT B TIIOCKOCTSX ...
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3.3. B ecTrecTBeHHOM COCTOSIHUU (TIPY OTCYTCTBUH BHEIIHMX CHII) MEXAY YacTULIaMU MaTepuasa
JIEACTBYIOT CHJIbI B3aUMOJICHCTBUSA, KOTOPBIE ...

3.4. B mnpouecce HarpyKeHus Tejla BHEIIHMMH CHUJIAMU MEXIYy YacTUIIAMH Marepuaia
BO3HUKAIOT JIONIOJHUTEIbHbBIE BHYTPEHHUE CUIIbI, KOTOPBIE ...

3.5. JlomoyHUTENbHbIE BHYTPEHHUE CHUJIbI, JIEHCTBYIOIIME B CEYCHHMM Tella, B OOLIeM ciydae
00pa3yoT ...

3.6. Ilpu kpy4eHHH KPYIJIOTO CTEPKHS JONOJIHUTEIbHbIE BHYTPEHHUE CHJIbI, JEHCTBYIOLIUE B
MOTICPEYHOM CEUYEHHUH, 00Pa3yIoT ...

3.7. IlosiHOE HaNPsHKEHUE B TOUKE CEUEHUs ONpeesieTcs Kak ...

3.8. Ecin U3BECTHO HOpPMaJIbHOE U KacaTEJIbHOE HAIpPSKEHUS B TOUKE CEUEHUS, TO IOJIHOE
HanpspKEHUE B 3TOM TOYKE orpenaenseTcs no popmyne p = ...

3.9. HucnoBoii Mepoit pacnpeeneHusi BHyTPEHHUX CUJI IO CEYCHUIO SIBIISIETCS ...

3.10. MuTerpanbHas CBsI3b MEX/1y U3rHOAI0UM MOMEHTOM My 1 HOpMaIbHBIMU HAIIPSDKEHUSMU
umeet Bua My = ...

3.11. 3HaueHus NOJHOTO U KacaTeJIbHOrO0 HAIPSHKEHHUI B TOUKE CEYEHUsI COOTBETCTBEHHO PaBHbI
5 Mlla u 3 Mlla. 3HaueHre HOPMAJIBHOT'O HAIPSKEHUS B 3TOM )K€ TOUKE CEYEHUsI PaBHO MIIa.

3.12. HWuterpasbHas CBs3b MeXIy KpyTsmum momeHToM M; (Myp) H  KacaTelbHBIMH
HaNpsDKEHUSIMU UMEET BU ...

3.13. Ilpu pacTsyKeHUH-C)KATUU NPSIMOTO CTEPXKHS JIONOJHUTENIbHBIE BHYTPEHHHE CHUJIBI,
NeICTBYIOIIME B IIONIEPEYHOM CEYEHUH, 00pa3yIoT ...

3.14. Pa3aMepHOCTb HAIIPSIKEHUS ...

3.15. 3HaueHus MOJHOTO U HOPMAJIbHOTO HANPSKEHUM B TOUKE CEYEHUS] COOTBETCTBEHHO PaBHBI
10 MIIa n 8 MIla. 3HayeHne KacaTeabHOTO HAIIPSDKEHUS B 9TOM XKe TOUKe cedeHust paHo  Mlla.
Tema 4: Ilepememienue u gepopmanus

4.1. B mponecce nedpopmanuu touku A, B, C nedpopmupyemoro Ttenma mepemernarorcs B
IJIOCKOCTH XOY, a mnpsiMoiuHeiHble oTpe3kn AB u AC mnoBopauumBaroTCs IO YacOBOW CTpEJKe
COOTBETCTBEHHO Ha YIJIbl 20 M o.. YTJoBas nedopmanus B Touke A Mexay HanpasieHusimu AB u AC
KOTI'/1a JJIMHBI OTPE3KOB CTPEMSTCS K HYJIIO, paBHA ...

4.2. Ecnn M3BECTHBI yIUIBI TOBOPOTA MAJIOTO MPSMOJIMHENHOTO OTPE3KAa B TPEX KOOPAMHATHBIX
TUTOCKOCTSAX (Qxy, Pyz, Pzx) TO MOJIHBINA YroJ MOBOPOTA ONpeAenseTcs no popmysne @ = ...

4.3. CoOBOKYNHOCTb JIMHEWHBIX M YIJIOBBIX JedopMalluii MO MHOXECTBY HampaBiIeHUN u
IJIOCKOCTEH, MPOXOIALIMX YePE3 TOUKY, Ha3bIBAECTCS COCTOSTHUEM B TOYKE.

4.4. B npouiecce HarpyxeHus pambl cuioil F touka K mepemerniaercst Bosib ocu X Ha 3 MM, a
BJI0JIb OCH Y Ha 2 MM (cM. pucyHok). [TonHoe nepemenienne Touku K paBHo MM.

4.5. B mpomecce nedopmaruu Ttouku A, B, C pedopmupyemoro Tena mnepeMenialoTcs B
IJIOCKOCTH XOY, a mpsiMonuHelHble oTpe3ku AB u AC noBopaunBaroTcs 10 YaCOBOM CTPEJIKE Ha yroJl
o.. YrnoBas nedopmanus B Touke A Mexnay HampasineHusMu AB um AC, korma AjuMHBI OTPE3KOB
CTpEMSTCS K HYJIIO, PaBHA ...

4.6. PazmepHOCTh MTUHEHHON AedopManin — ...

4.7. Yrnosas nedopmarus — 370 ...

4.8. Touka K nmpunamiexur nedopmMupyeMoMy TeIy W TMEpeMeriaeTcss B MIIOCKOCTH XOY (CM.
pucynok). IlonHoe mnepememenue Touku 0 = 5 MM. [lepememienue Bmoabp ocu X U = 3 mwm.
IlepemelieHue BIOIb OCH Y paBHO _ MM.

4.9. Touka K npedopmupyemoro Tena mepeMemaeTcs B TPOCTpaHCTBE. M3BEeCTHHI TOJIHOE
nepeMenieHre o M IMepeMeIeHns] BJ0JIb KOOPIUHATHBIX ocel X, Y (U u V). BennunHa nepemernieHus
BJIOJIb OCH Z (W) ompeenseTcs mo GopMysie ...

4.10. Touka K nedhopmupyemoro Tena nepemeniaercs B miaockoctu Xoy. [lonHoe nepemenienue
paBHO 5 MM. B HampaBiieHMHU OCH Y TOUYKa IepeMecTriach Ha BelMunHy 3 MM. [lepemenienre Touku B
HaIIPaBJICHUU OCU X PaBHO _ MM.

4.11. Eciiu u3BECTHBI TIEPEMEIICHHUST TOYKH A (CM. pUCYHOK) BIIOJIb KOOPJWHATHBIX oceit (U, V,
W), TO TIOJIHOE MepeMelIeHUe onpeaesercs no Gopmysie ...
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4.12. Jlo mpuiokeHus K CTepkHiO cwil F (cM. pucyHOK) ero minuHa paBHsutach 10 cMm. Tlocme
npwiokeHus cun F nnuHa crepkHst crama paBHa 9,95 com. [lpomonbHas nuHelHas aedopmars
CTEepHS paBHA ...

4.13. Ha pucyHke noka3aHo IoJiokeHue JByX Touek B m C 10 nmpuiiokeHus K Tely BHEUIHEH
Harpysku. [Tocne HarpysxeHus Tena TOUKU nepeMmeniatoTcsi B Hopoe nosoxkenue B’ u C’. Pacctosinue S
MEXy TOYKaMH H3MeHsercs Ha BenuuuHy AS. Jluneitnas nedopmanus B Touke B 1o HampaBieHuio
otpe3ka BC onpeznensiercs Kax ...

4.14. B mpouecce nedopmanuu touku A, B, C nmedhopmupyemoro tenma mepeMemaroTcs B
IJIOCKOCTH X0y W 3aHumaror mnojoxenus A’, B’, C’. Ilpamonuneitasie otpesku AB u AC
MIOBOPAUYMBAIOTCS Ha YIJIBI 01 U O. YTJoBas aedopmanusi B Touke A Mexay HampaBieHussMU AB u
AC, Korza JJIMHbI OTPE3KOB CTPEMSTCS K HYJIIO, paBHA ...

4.15. BeKkTop MOJHOTO JMHEHHOTO TIEPEMEIICHHsI TOYKH B OOIIEM CIIydae ...

Tema S: IIponosbHas cuiia. Hanpsizkenus: ¥ 1epopmManuu

5.1. CtepxeHb HarpyxeH TpeMs oceBbIMU cuiiaMu. Dopma u pazMepsl MONEPEeYHOro CeYeHHs Ha
KaKJJOM YYacTKe IOKa3aHbl Ha pUCYHKE. MakcuMallbHble HOpMallbHblE HANpPSDKEHUs JIEHCTBYIOT B
MOTIEPEYHBIX CEYCHHSIX y4acTKa(-0OB) ...

5.2. IIpononpHas nuHelHas aegopmarus crepkHsa 1 paBHa €. Moaynb ynpyroctu matepuania £
Y TUIONIA/Ib TIOTIEPEYHOTO CeUEHUsI A CTEePKHS — U3BECTHBI. 3HaYEHHE CUJIbl F paBHO ...

5.3. AGCOIOTHO JKE€CTKHUH 3JIEMEHT (3aIITPUXOBAHHBIN) TOAJIEPIKUBACTCS YIIPYTHUM CTEpKHEM 1.
Cuna F, qmuna L, auamerp d U Momynb ynmpyroctd marepuana crepxkHs E u3BecTHbl. JIuHeiHas
npojaosbHas aedopMariyst crepxHs 1 paBHa ...

5.4. Buytpennuii cunoBoii gaxtop B ceuenuu C-C crepxkus 1 paBeH ...

5.5. 3nauenue npoaoabHOM cuiibl B ceuennu C-C paBHO ...

5.6. Jlns ompeneneHusi MpOJOJIBHOM CHIIBI B IMOMEPEYHOM CEUEHHHM CTEP)KHSI HCIOJIb3yeTcs
METO[ ...

5.7. KononHa BeicoToit h (cM. prCyHOK) HaxoauTCs TOA ACHCTBHEM CHibl F, mpuiokeHHOW B
LIEHTPE TSHKECTU MONEPEYHOr0 CEUYEHUsl, U COOCTBEHHOTO Beca. Y AeNbHBIM BeCc Marepuaia KOJOHHBI Y
(Bec emuHMIIBI 00BEMA), TUIOIIAAb MONEPEYHOTO CeueHHs] 4 — U3BECTHBI. DIIOpa MPOJOJIbHON CHIIBI
UMeeT BUJ ...

5.8. Ha pucyHke nokasaH crepeHb, HarpyxeHHblil cunamu F. [1nomans nonepeyHoro ceueHus
A, Monynp ympyroctu marepuana E — u3BecTHBl. llpomonbHas nuHelHas aeopmaius Ha JIEBOM
IPy30BOM Y4acTKE CTEPKHS PaBHA ...

5.9. Kononna BeicoToii H (cM. pUCYHOK) HaXOIUTCS MO JEHCTBUEM COOCTBEHHOTO BECa M CHJIBI
F. YnensHbiil Bec MaTepuaia KOJIOHHBI ¥ (BeC €IMHUIIBI 00beMa), TIJIOMIA b MOMIEPEYHOT0 ceueHus A —
U3BECTHBI. MaKCHMalIbHbIE HOPMaJIbHBIE HAPSYKEHUS B IIONIEPEYHOM CEUEHUH KOJIOHHBI PABHHI ...

5.10. ITpononpHas cuia ecTh PaBHOAECUCTBYIOMIAS ...

5.11. Ha pucyHke mnoka3aH CTEp)KEHb, PACTAHYTBI CHUJIaMM, HAlpPaBICHHBIMU BJIOJIb OCH
crepxHs. PaBHOMepHOe pacmpeneneHrne JHWHEHHBIX MPOAOJIBHBIX JAepopMaliii B MONEPEUHOM
CEUEHUH, I0CTATOYHO YJAIEHHBIX OT MECT IIPUIIOKEHUS CUJI, SIBIISIETCS CIEICTBUEM ...

5.12. Crepxenb anuHOM | (CM. pHCYHOK) HaXOAWTCS MOJ JCWCTBHEM COOCTBEHHOro Beca. Bec
crepkHs Q, TUIONIAAb MOMEPEYHOro CeYeHUs A, MOJAYNIb YINPYroCTH Marepuana cTepxHs E —
u3BecTHHI. [IposionbHas nuHeHas qedopManus B CpeJHEM CEUEHUH CTEPXKHS PaBHA ...

5.13. CrepkeHb U3rOTOBJIECH M3 U30TPOITHOIO MaTepuana (CM. pUCYHOK) U paboTaeT B JTMHEWHO-
yapyroit obnactu. CBs3b MEXIy NPOJOJIBHON JedopManueil ¥ HOPMalbHBIMU HANpPSDKEHUSMU B
MOTNIEPEYHOM CEUYEHUU UMEET BU]T ...

5.14. OtHomeHue 3HaueHui po1obHBIX ciil B ceueHusx C-C u K-K (cM. pucyHoK) paBHO ...
Tema 6: McnbITaHMe KOHCTPYKIIMOHHBIX MAaTEPHAJIOB HA PACTSIXKEHUE U C/KATHE

6.1. I1pu ucneTanuu oOpasma Ha pacTsHKEHHE CHilaMK F (CM. pECYHOK) cTpenka TeH3oMmeTpa 4 ¢
0a3oii, paBHOI 60 MM, IepeMecTHIIach ¢ JeneHus 5 Ha nenenue 9. llena neneHus mKaibl TeH30MeTpa
0,001 MM. Mozyns yripyrocts Mateprana oopasna £ = 2*10° MITa. HanpsikeHne B KpaifHEM IpaBoM
cinoe pasHo _ Mlla.
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6.2. [Ipu onpeneneHun MOAYJS YIPYrocTH MaTepuana £ ucmoib3yercs oOpasell B BUAEC y3KOH
MoJIOCHl pacTaruBaeMoil cunmamu F (cMm. pucyHok). Jlns m3mepeHus mpoJoibHON aedopmanum K
o0pa3siry KpemnsTcsi He OA1H, a JBa TeH3oMmeTpa A u B ¢ nensio ...

6.3. Bug oOpasna mocne HCIOBITAaHUS IOKa3aH Ha pUCyHKe. VIcmblTaHue MpOBOAMIOCH IO
BapHAHTY ...

6.4. Bun obpasua W3 MJIACTUYHOTO MaTepuasia IOCIe HUCMBITAHWKA Ha CXXaThe IOKa3aH Ha
PHUCYHKE ...

6.5. Bug oOpasna mocne WCOBITAaHHMS IOKa3aH Ha pUCYHKe. lcmblTaHue NpoBOAMIIOCH IO
BapHAaHTY ...

6.6. Ctpenka pplyaXKHOTO TEH30METPA MOKA3bIBAET HA IIKAJE ...

6.7. Metannmnueckuii oOpasell, NMpeaHa3HAYEHHBIN JI1 UCIBITAHUNA Ha C)KaTue, uMeeT hopmy
KOPOTKOI'O WJIMHJPA, 1JI TOTO YTOOHI ...

6.8. Bunm oOpasma mocie HMCHBITAaHWK TOKa3aH Ha pUCYHKe. VcmbITaHWE TPOBOIUIIOCH IO
BapHUaHTY ...

6.9. ba3oii pplya)XHOTO TEH30METpa HA3bIBACTCA ...

6.10. Hwmuanpuyeckuid oOpaser] NMpH HMCHBITAHUA Ha CXaTHE TPUHUMAET O0YKOOOpazHYyIo
(dbopMy BCIIEACTBHE ...

6.11. Bux oOpa3iia mocie WCIbITaHUM TOKa3aH Ha pucyHke. [1o ¢opme obpasiia u xapakrepy
pa3pylLIeHHs] MOXKHO CKa3aTh, YTO UCIBITAHUE MPOBOJUIOCH IO BAPUAHTY ...

6.12. JluarpaMMoi HanpsHKEHUI XpyIKOro MaTepuaia MpH CKaTHH SIBISIETCS Auarpamma ...

6.13. OCHOBHBIMU BUJAMH UCIIBITAHUNA MATEPUAJIOB ABIISIOTCS UCIIBITAHUS HA ...

6.14. XapakTep paspyuieHusi obpasiia U3 Xpyrnkoro marepuaia Mpu pacTsHKEHUU TOKa3aH Ha
PUCYHKE ...

6.15. Ilpu ucnpiTanuu oOpasua Ha ckaTtue (CM. PUCYHOK) MEXIy 00pa3loM M IUIMTaMHu
UCIBITATEIbHON MAIllMHBI YCTAHABIIMBAIOTCS PE3NHOBBIE MIPOKJIATKHU C LIETBIO ...

Tema 7: Mexanu4ecKkue cBOMCTBA 1 MeXaHUYeCKHE XapAKTEePUCTHKH MaTEePHAJIOB

7.1. CriocoOHOCTh MaTepuaia BOCCTAHABJIMBAaTh CBOIO IMEPBOHAYAIbHYIO (OPMY M pazMepbl
MIOCJIE CHATHS HArpy3KH Ha3bIBAETCA ...

7.2. Ilpu HarpyxeHuu oOpasma mpsMoyroibHoro ceuenus cwiamu F = 0,04 MH crpenku
TeH3oMeTpoB A u B nepemectunnch Ha 6 U 4 1enaeHUs] COOTBETCTBEHHO. ba3bl TeH30MeTpoB — 20 MM.
Ilena nenenus mxansl TeHzomerpos — 0,001 mm. Moayns ynpyroctu marepuana oopasia paBeH
MIIa.

7.3. JInsg XpynKuX MaTepHalioB 3a onacHoe (MpeaeabHOe) HapsHKeHne TPUHUMAETCS ITpeJie ...

7.4. Ha pucyHke mokazaHa JuarpamMma pacTshKeHHUs cTaibHoro obpasma auamerpom 0,01 wm.
Macmrab varpysku — 1 nenenne — 0,007 MH. Ilpenen texydectu matepuana __ Mlla.

7.5. Koaddumuent Ilyaccona W 115t H30TPOITHOTO MaTepraia H3MEHSETCS B Ipeienax ...

7.6. Marepuan, MEXaHWYECKHE XAPAKTEPUCTHKH KOTOPOTO HE 3aBUCIAT OT HaIpaBlIEHU,
Ha3bIBAETCH ...

7.7. Hanbonpliee HanpspkeHUe, 10 KOTOPOro MaTepual MoAunHsAeTcs 3aKoHy I 'yka, Ha3pIBaeTcs
MIPENIEIIOM ...

7.8. BONBIIMHCTBO TUIACTUYHBIX MAaTEPUAIIOB IPU MCTIBITAHUAX HA PACTSHKEHUE U CXKATHE ...

7.9. ®opMyiia, KOTOpast CBA3BIBAET YIIPYTUe MOCTOSIHHBIE H30TPOITHOTO MaTepHala, UMEET BUL. . .

7.10. CnocoGHOCTh MaTepHalla COMPOTUBIATHCSA Pa3pyLICHUIO NIPU IEHCTBUM Ha HETO BHEIIHEH
Harpy3Ky Ha3bIBaeTcs ...

7.11. Ilpu HarpyxeHun obpasua cunamu F ctpenku TeHzomerpoB A u B mepemectunuch Ha 10
neneHuii, a crpenka teHzomerpa C — Ha 3 nmenmenus. basel TenzomerpoB — 20 mm. llena nenenust
mkanel TeHzoMeTpoB — 0,001 mM. Koadounuent Ilyaccona marepuana oOpasma mo aOCOIHOTHOMH
BEJIMYMHE PABEH ...

7.12. Ha pucyHke mMOKa3aHa Auarpamma pacTspkeHust oOpasua auamerpom 0,01 m. Macmrad
Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npounoctu marepuana paed  Mlla.

7.13. Jlnd 1mIacTUYHBIX MaTE€pUAIOB 3a OMNAcHOE (MPEAEIbHOE) HANpPSHKEHUE NPUHUMAETCS
npenen ...
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7.14. Ha pucyHke moka3zaHa JauarpaMma CKaTHsi YYT'yHHOTO oOpas3ia auameTrpoM 15 mwm.
Macmirabd Harpy3ku — 1 genenue — 0,02 MH. Ilpenen nmpoYHOCTH 4YyryHa MpU COKATUU PaBeH
MITa.

Tema 8: Pacuernl cTepikHeil Ha IPOYHOCTb U KECTKOCTH

8.1. CrepxeHb pacTSIHYT OCEBHIMH CHJIaMU (CM. PUCYHOK). 3ajJaHa JONycTUMasi BelMYMHA
HOPMaJIbHOTO HAIIPsDKEHUS [G] U1 MaTepuasna CTep>KHs. Y CII0BHUE IPOYHOCTH UMEET BUL ...

8.2. Ha pucyHke noka3aH CTEp>KE€Hb, BEpXHHMI KOHEL KOTOpOro 3akperieH. O0beMHbIN Bec (y =
0,078 MH/M®) u mipenen mpounoctu (cx = 400 MIIa) Matepuana crepxHs u3BecTHbL. JimHa |, mpu
KOTOpOM CTEp’KEHb Pa30pPBETCS, paBHA M.

8.3. Dnement KCD 3akpemyieH ¢ MOMOIIbIO IIAPHUPHO HEMOJBHXKHOM OIMOPBI U CTEPXKHS C
KECTKOCThIO TOMEPEYHOro ceyeHusi Ha pactsokenne EA (cMm. pucyHok). Cucrtema HarpyxeHa
PaBHOMEPHO pacIpeiesIeHHOW Harpy3Koil ¢ MHTEHCHUBHOCTHIO (. JlomycTuMasi BelMYMHA YITMHEHUS
crepxus [Al] 3amana. Y cioBue )XeCTKOCTH UMEET BUI ...

8.4. Ha crepxeHnb eCTBYyeT paBHOMEPHO paciipe/iefieHHast Harpy3ka ¢ HHTEHCUBHOCTBIO (] (CM.
pucyHok). 3amanbl Beawuunbl: E, A, |, [A] — nmomyctumas BenMuMHA YIJTUHEHHS CTEPIKHSL.
MaxkcruMaiabHO JOMYCTUMOE 3HaUEHUE HHTEHCUBHOCTH PACIpeleIeHHON Harpy3Ku paBHoO ...

8.5. KononHa HaxoauTcs moj IeHCTBUEM COOCTBEHHOTO Beca U CHIIbl F, MPUI0KEHHOM B LIEHTpPE
TSKECTH TIOMEPEeyHOro ceueHus: (cM. pucyHok). M3BectHwl Bemuumubl: F, H, 1, y — oObeMHbIl Bec
MaTepuajia KOJIOHHBI, Gge — MPEJeNl MPOYHOCTH Ha cxkaThe. Bripaxenue s xodddunmenra 3amaca
MIPOYHOCTH UMEET BHU] ...

8.6. CrepxHu QepMbl (CM. PUCYHOK) H3TOTOBJICHBI W3 XPYIKOrO Marepuayia. ¥YCJIOBHE
MIPOYHOCTH MO JIOMYCKAEMBIM HAMPsHDKEHUAM B 0011IeM BUE UMEET BUT ...

8.7. Ha pucyHke noka3aH CTE€p:KE€Hb, HArpyKCHHbI paBHOMEPHO paclpe/elIEHHON Harpys3Kkoi ¢
MHTCHCUBHOCTHIO (. Benwuuusl H, E, ( u3BecTHbL [8] — JOmMycKaeMoe IepeMEIeHHE BEPXHEro
MIOTIEPEYHOI0 CEYEHMsI CTEPXKHs 3aJaH0. MUHMMAaJIbHO AOIYCTUMAsl IIOLAAb MONEPEYHOIO CEYECHMUS
IIPU 3TOM paBHa ...

8.8. Ha pucyHke TOKa3aH CTEp)KCHb, 3arpy)KeHHbIH aByms cuiamu F. [6c] — momyctimoe
nepemenienue cedeHuss C 3anmano. Benmuwuumnsl: E, A, L — u3BecTHbl. MakCUMalbHO JOMYCTUMOE
3HaueHUe CUibl F paBHoO ...

8.9. Ctepxxuu ¢Gepmbl (CM. pUCYHOK) MU3TOTOBJICHBI U3 TJIACTUYHOTO MaTepHayia ¢ OJMHAKOBBIMU
npejenaMu TeKydecTH Ha pacTsDKeHHEe M CKaThe. YCJIOBHE NMPOYHOCTH (epMbl, M3 pacdera Io
JIOTTYCKaeMBbIM HaIPSLDKEHUSM, UMEET BU ...

8.10. CrymeHuYaThlii CTep)KeHb HArpyKeH oceBbIMH cuiamu. M3BectHwl: [c], = 100 MIla —
J0IyCKaeMOoe HAlpsDKeHUE Ha pacTshkeHue, [o]c = 500 MIla — nomyckaemMoe HamnpsbKeHUE Ha CHKaTHE,
TuHeHbIN pa3mep t =2 cM. MakcumalibHO 10IycTHMOE 3HaueHue napamerpa F paBHo MH.

8.11. Ha pucynke nokazana cummeTpudHas (epma, HarpykeHHas cuioit F. Benuuunst E, 4, L,
o u3BeCTHBI. [O¢] — momyctumoe mepemerieHue cedeHuss C 3amaHo. MaKCHManbHO JIOMYCTHMOE
3Ha4YeHune cuiibl F paBHoO ...

8.12. CrymeHuarhlil cTepKeHb (CM. PUCYHOK) HarpyxeH oceBbiMu cwiamu. Jano: t = 10 cM, [o]
=100 MITa. MakcumasibHO JOTTyCTUMOE 3HaueHue napamerpa F pasao ~ MH.

8.13. M3BectHbl BemuumHbl: E, A, |, A (cM. pucyHOK). 3a30p A MOJHOCTHIO MEPEKPHIBACTCSI, KOT/Ia
cuna F ctanoBuTCS paBHOM ...

8.14. AGcomotHo *ecTkuil nemeHT CK monBelieH Ha JByX CTEpXKHSX M HarpyeH cuiioi F
(cMm. pucyHOK). M3BecTHBI BenmmuuHbl: cuiia F, muHelinsiit pasmep |, [c] — nomyckaemoe HampspkeHne
JU1s1 Matepuana crepxkHed. Bec anementa CK B pacuerax He yuuThIBaeTCa. MUHUMaIBHO JOMYCTUMBIE
pa3Mepsbl MOMEPEYHBIX CEYECHHI CTep)KHEe NMEIOT 3HayeHus:: d =  t=_ .

8.15. CrepxHu Qepmbl (CM. pPHUCYHOK) H3TOTOBJCHBI U3 IUIACTHYHOTO MaTepuaia ¢
OJMHAKOBBIMH TIpe/ieJIaMHd TEKY4eCTH Ha PacCTsDKEHHE W CKaTue. YCIOBHE NMPOYHOCTH (EpMBbI, U3
pacuera 1Mo JOMyCKaeMbIM HaIPSHKEHUSM, UMEET BU ...

Tema 9: Yuctslii caBur. Pacuer Ha caBur (cpe3)
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9.1. Jlpa Bama guamerpamu 01 COCAMHEHBI MEXTy COOOM C MOMOIIBIO MY(TBI, COCTOSIIECH U3
BTYJIKH U JIBYX mTH(TOB auamerpamu dz. CoeauHeHHE TiepeaeT KpyTsAIuid MOMEHT, paBHbiid M. [Tpu
HEKOTOPOM 3Ha4yeHUH M BO3MOXKEH Cpe3 ITHU(TOB MO CEUEHUSIM, KOTOPbIe 0003HAYEHBI BOJHUCTHIMU
nuHusiMH. 3HadeHust M, di, [tep] u3BecTHB. MHMHUMAaNBHO JOMyCTUMBIH auamerp mtudra d2 u3
YCIIOBUSI IPOYHOCTH Ha CPE3 PaBEH ...

9.2. Hanpsi’k€eHHOE COCTOSIHUE «UUCTBIM CIBUI» MMEET MECTO NPU HArpy>KEHUH TOHKOCTEHHOM
TpYOKHU IO cxeMe, MOKa3aHHOM Ha PUCYHKE ...

9.3. 3akon ['yka mpu 4UCTOM CABUTE — ITO ...

9.4, Tpu MeTaUIMYECKHE TMOJOCHI (CM. PHCYHOK) COCIMHEHBI MTH(PTOM. [Tcp] — 3HAUCHHE
JIOMYCKAaeMOTr0 KacaTelIbHOr0 HANpsDKEHUS Ha cpe3 Uil MaTepuaia WTH(Ta. YCIOBUE NMPOYHOCTU
mrudTa Ha cpe3 uMeeT BUJ ...

9.5. Ha nepessiHHyI0 netanb aeicTByeT cuia F (cMm. pucynok). [Ipn HEKOTOPOM 3HAUYEHUH CHITBI
MIPOMCXOIUT CKaJbIBaHUE 3jeMeHTa abdc. V3BecTHbl BenmmuuHbl: D, h, |, t, T — mpenen npounocTu npu
CKaJbIBaHWUU BJOJb BOJIOKOH. 3HaUEHUE CUIIbI F B MOMEHT CKaJbIBaHUS ONPEENISETCS BEIPAXKEHUEM. ..

9.6. PazamepHOCTh MOAYJISl CABUTA — ...

9.7. Ha pucyHke moka3aHO KJI€€BOE€ COCIMHEHHE BTYJKHA C BallOM, Mepefaroliee KpyTAIui
MoMmeHT. 3amano: M, d, |, [tep] — momyckaemoe kacaTenbHOE HAMPsHKEHHE Ha Cpe3 KJIEEBOrO CIIOA.
VYcnoBre NpOYHOCTH Ha Cpe3 KIEEBOTO €0 UMEET BUJ ...

9.8. Ha pucyHke moka3aHo cOeHHEHHE ABYX JUCTOB C MOMOIIBIO psiia 3akienok. CoequHeHue
Harpy>k€HO PaBHOMEPHO PpACHpPEECICHHON MO KPOMKaM JIMCTOB HAarpy3Koid C MHTEHCHUBHOCTBIO (.
W3secthsl Benwuumubl: (, |, d — amamerp Tena 3akienku, [Tep] — IOMycKaeMoe KacaTelbHOe
HalpsDKEHUE Ha cpe3 JUIsl 3aKjenku. M3 pacuera 3akienok Ha Cpe3 MUHUMAIbHO JIOIyCTUMOE YHUCIIO
3aKJICTIOK OMPEAEINSETCS BRIPAKECHUEM ...

9.9. HamnpsikeHHOE COCTOSIHME «UUCTBIM CBUI ITOKA3aHO HA PUCYHKE ...

9.10. AranuTHYECKOE BBIPAKEHUE 3aKOHA | yKa pU 4MCTOM CIIBUTE UMEET BUJ ...

9.11. Ha pucynke mokasa 00T, HarpyxeHHsiit cuioii F. Jlano: d =1 cm, F = 0,01 MH, [tp] =
40 MIla - pomyckaemMoe KacaTeIbHOE HANpsDKEHHE Ha Cpe3 TOJIOBKKM Oonta. MuHHUMambHO
JOIyCTUMast BBICOTA FOJIOBKH 00JITa U3 pacyeTa Ha Cpe3 paBHA __ CM.

9.12. Ha pucyHke mNoka3aHa AMarpaMMa HamnpspKeHUH IpU 4MCTOM caBure. 3akoH ['yka
BBITIOJIHAETCS HA YYaCTKeE ...

9.13. HampsikeHHOE COCTOSIHME <«YHCTBIM CIOBUI» TOKa3aHO Ha  pucyHke. LITpuxoBeiMu
JMHUAMH TIOKa3aH XapakTep AedopMalyy. YTIOM CIABUra Ha3bIBAETCS yrodl ...

9.14. Ha pucyHKe 1Moka3aHO KJ€eBOE COeIUHEHHE TpeX JUCTOB. M3BectHo: b= 2 cMm, | =3 oM,
[tep] = 1,2 kH/cM? — nomyckaeMoe KacaTelbHOE HATpsDKEHHE Ha Cpe3 KIEeBOro cos. MaKkCHMalbHO
JOITyCTUMOE 3HaUYeHHUe CrIlbl F 13 pacdera Ha cpe3 KJIEeBOTO CJIOSI paBHO kH.

Tema 10: Kpyrsammii MmomenT. [lepopManuu U HANPsKeHUst

10.1. Ha pucyHke mokaszaH CTep)KeHb, paboTaromuii Ha KpydeHue. VI3BeCcTHBI BeTWYUHBI: M =
0,01 MH*M, d = 10 cM. 3HayeHMe MakCHMAaJbHBIX KacaTelIbHBIX HamNpspkeHuid B ceyeHnu C-C paBHO
__ MIla.

10.2. Tlpm KpydeHUHM CTEp)KHSA KpYIJOro IONEPEYHOr0 CEUYEHUs HAIPSHKEHHOE COCTOSHUE
MaTepuasa BO BCEX TOUKaX, 3a UCKIIOYEHHEM TOUYEK Ha OCH CTEPKHS, — ...

10.3. Ha pucyHke moka3aH CTYNEHUYaTbIi CTEpKEeHb, paboTaromuii Ha kpydyeHue. Bennuunsr L,
M, d, G 3aianbl. B3auMHblit yros moBopoTa momnepeyHbix cedeHuit A u D paBeH ...

10.4. Ha pucyHke T1OKa3aH CTep)KeHb, paloTaloummii Ha KpydyeHue. MakcumaibHOE
pacTsruBarolee HanpsbkeHue B Touke K geiicTByeT B HanpaBjieHHH ...

10.5. IlycTe 3HaueHME KacaTeapHOTO HANPSDKEHHUS T B TOUKE | momepeyHoro cedyeHust paBHo 10
Mlla, Torna kacareinbHOE HampspKeHHE B Touke 2 paBHo  MIla.

10.6. CtepxeHb, paboTaromuii Ha Kpy4deHHE, HATPY>KEH PABHOMEPHO pACTPEEICHHBIM 10
JUINHE MOMEHTOM C MHTEHCHUBHOCTBIO M U COCPEeNOTOYEHHBIMU MOMeHTamMu M. Kpyrsamuii MoMeHT B
CPEAHEM CEUCHHMH CTEPIKHS, 110 a0COIIOTHON BEJIMYMHE, PABEH ...

10.7. Ilpu Kxpy4eHUH CTEPHKHS KPYIJIOro MONEPEYHOI0 CEUEHUS Yroil CABUIA U3MEHSETCS BIOJIb
paauyca 1o ...

26



10.8. Ha pucynke mokaszaH cTepkKeHb, paboTamImuii Ha KpydeHue. KpyTsamuii MOMEHT Ha
CPEIHEM IPY30BOM yUYaCTKE PABEH ...

10.9. B campIX HalpsKEHHBIX TOYKaxX IIONEPEYHOrO0 CEUEHHUs Bajla KAacaTelIbHbIE HAIpPsHKEHUS
JOCTUTHYT MpeJiesia TEKY4YeCTH TOI/1a, KOT1a 3HaYeHHe MOMEHTa M paBHoO ...

10.10. PazMepHOCTb KacaTeJbHOTO HANPSKCHUS . . .

10.11. Ha pucyHke mokasaH CTep)KeHb, paboTaromuii Ha KpydeHue. Kpyrsmmii MoMeHT B
ceuernu C-C, mo abCOMOTHON BETUYMHE, PABEH ...

10.12. Ha pucyHke moka3aH CTep>KeHb, pabOTaloNIMi Ha KpyueHue. M3BecTHbI BeTHYuHbL: d, Tr —
mpenea TEKYy4ecTH MpU YHCTOM cABUre, N — Kod(d@dUIMEHT 3amaca MO TEKY4eCTH B CaMbIX
HaIpPsDKEHHBIX TOUKax. 3HaueHue M paBHoO ...

10.13. Ilpu KpydyeHHM CTEpKHSI C KOJBLEBBIM IONEPEYHBIM CEUEHHUEM HIIOpa KacaTelIbHBIX
HaNpsHKEHUM MMOKa3aHa Ha PUCYHKE ...

10.14. Ha pucyHke moka3zaH CTep)KeHb, paboTalolmuii Ha KpydeHue. MakcuMaibHbIe
KacaTelbHbIC HAPSYKEHHUS B IIONIEPEUYHOM CEUEHUH CTEPKHS PaBHHI ...

10.15. Ha pucyHke moka3aH CTep>KeHb, paloTalmuidi Ha KpydeHHe. MakcuMallbHOe
pacTsruBaollee HanpskeHue B Touke K aeiicTByeT B HalpaBiIeHUH ...

10.16. Ctepxenb ckpyuuBaercs MmomeHToM M. OOpa3zyromas AB 3anumaer monoxkenue AB’.
Yriom caBura sBISI€TCA Yol ...

Tema 11: Pacuer Ha NPOYHOCTH NPH KPY4YEHUH

11.1. Tpyba ckpyuuBaercs nByMs MoMmeHTamu. Benmuuwmnbl M u [t] 3amaHsl. MuHUMAalbHO
JONYCTUMOE 3HadyeHue mapamerpa d U3 pacdyera Ha MPOYHOCTH IO JIOMYCKAEMBIM HANPSHKCHHSIM
PaBHO ...

11.2. Ha pucyHke nokaszaH CTep)KeHb, HArPYKCHHBIA TpeMsi MOMeHTamu. Bemwuussl tr, d, M
u3BecTHbI. DakTUYecKuilt KO3PPUIIMEHT 3amaca MPOYHOCTH U3 pacyeTa Mo HAMPSHKCHUSIM PaBeH ...

11.3. CrepxeHb KpYIJIOTO IONEPEYHOI0 CEYEHHs W3 IUIACTUYHOIO Marepuana padoTaeT Ha
KpyueHue. B pacderax mo JomycKaeMbIM HaIIPSDKEHUSAM yCIIOBHE IPOYHOCTH UMEET BUJ ...

11.4. JleBbiit koHeN cTepxHS AB Kpyrioro nmonepedyHoro cedeHus auamerpom d (CM. pUCYHOK)
KECTKO 3allEMJIEH, ITPaBblii YCTAHOBJIEH B MOAIINITHUKE CKOIbXEHUA. K CTEpKHIO IO NPSAMBIM YTIIOM
npukperieH peruar qmuHoi |. Cucrema HarpyxeHa cuioit F. M3Becthsl Bennuussbt: d, |, tr — npexen
TEKY4eCTH IIPH YUCTOM CIIBUTE JIJIsl MaTepuana crep>kHd AB, n: — koagdunueHT 3anaca 1no TeKy4ecTH.
W3 pacyera no 10mycKaeMbIM HANpPsHDKEHUSIM MaKCHMAJIBHO JIOMYCTUMOE 3HaYeHHe CUIIbl F paBHoO ...

11.5. CrepxeHb C KpyriblM TIOMEPEYHBIM CEYCHHEM, HW3TOTOBJIICHHBIH W3 TUTACTUYHOTO
MaTepuaia, paboraer Ha KpydueHue. OnacHbIM (IIpeJebHBIM) HAIPSDKEHUEM JJISt CTEPIKHS SIBJISETC ...

11.6. CrepkeHb Kpyrjioro IMOMNEPEYHOro CEYEeHHs U3 XPYIKOro marepuaia paboTaer Ha
Kkpyuenue. [Ipu pacyere 1o 10MyCcKaeMbIM HANPSKEHUAM 3a MPEICIIBHOE HANIPSHKEHUE TPUHUMAETCSL. .

11.7. CrepxeHb KpYIJIOTO TOIMEPEYHOTO CEeUeHHUs W3 IUIACTUYHOTO MaTepuana paboTaeT Ha
kpyuenue. IIpu pacuere mo 10mMycKaeMbIM KacaTEJIbHBIM HaNpsKEHUSAM 3a MPENEIbHOE HANPSIKEHHUE
MIPUHUMAETCA ...

11.8. Ha pucyHke mokasaH CTep)KeHb, paboTalomuii mo kpydyeHue. M3BecTHsl BenuuuHbel: M =
0,01 MH*wMm, [t] = 50 MIla — nonyckaemoe kacaTelbHOE HampsbkeHue. 13 pacuera Ha MpOYHOCTH MO
JIOTTYCKAaeMBbIM KacaTeJIbHbIM HalpsKEHUSIM MUHUMAJIBHO JONYCTUMBIN JUAMETP CTEP/KHS paBeH
CM.

11.9. Ha pucynke noka3zana tpy0a, paboTaromas Ha kpydeHue. 3aaansl Bennuunel: M = 0,05
MH*wm, D = 20 cm, d = 15 cm, npenen TekydecTd npu yuctoM casure T = 100 MIla. daktuueckwuii
ko3¢ dULIMEHT 3amaca U3 pacyera o TeKy4eCTH B CaMbIX HANPSYKEHHBIM TOYKAX PaBEH ...

11.10. Ha pucyHkax IOKa3aHbl 4YETbIpE BapuUaHTa HArpyKE€HUs OJHOIO M TOTrO e Baja
MomeHTamu M, 2M, 3M wu 6M. Bai Oyner WMeTh HaUMEHBIIWN JHAMETP MPH €ro Harpy>KEHUHU TI0
BapHaHTy ...

11.11. Ha pucyHke noka3aH cTep)KeHb, pabOTarouii Ha KpydeHune. Eciii HanpaBiieHne MOMEHTa
M1 u3MEHHUTHP Ha HPOTUBOIOJIOXKHOE, TO IPOYHOCTb CTEPKHSA M3 pacyera MO MaKCHUMaJbHBIM
KacaTeJIbHbIM HaIPSKEHUSM ...
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11.12. Crepxenb pabGoraer Ha KpydeHue. Bemwuumnasl M wu d 3amanel. M3 ycinoBus
PaBHOIPOYHOCTH 110 HANIPSDKEHUSIM TUAMETP Bajla Ha IIPaBOM I'PY30BOM YYACTKE PaBEH ...

11.13. Ha pucyHKe MoKa3aH CTep:KeHb, paboTaroliuii Ha KpydeHue. 3aaanbl Beanunnsl d = 10
CM, TIpeJieNl TEKY4eCTH MpH yucToM casure T = 120 MIla, ko3 dunument 3amaca no tekyuectu N = 2.
W3 pacuera mo AOMyCKaeMbIM KacaTeJIbHbIM HANpsDKEHUSM MaKCUMAaJbHO JONYCTUMOE 3HadeHHE
MomeHTa M paBno  kH*m.

11.14. CrepkeHb KpYTJIOTO IONEPEYHOrO0 CEYCHHS M3 XPYIKOro MaTepuaiia paboTaer Ha
Kpydenue. Jlomyckaemoe HanpspKEHHE ONPeeNsieTcs o GopMyIie ...

11.15. [Homyckaemoe HampspkKeHUE Jid IUIACTUYHOTO MaTepuajga IpU  YKHCTOM  CIIBUTE
onpenensiercs o gpopmyre [t] =
Tema 12: PacueT Ha KeCTKOCTb IPH KPY4YeHUH

12.1. OTHOCUTENBHBIN YTOJ 3aKPYYUBAHUS JIJIs1 CTEPKHSI C KPYIJIBIM CEYEHUEM OMPEACIISIETCS 10
dbopmyre ...

12.2. Crep:keHb CKpyuMBaeTCs ABYMs MoMeHTamu (cM. pucyHok). d = 10 cm, G = 8*10* MI1a,
[t] = 50 MIla, [6] = 0,0017 pan/m. W3 pacyeToB Ha HPOYHOCTH M MKECTKOCTh MaKCHMAaJIbHO
JIOMyCTUMasl BeMMYMHA MOMeHTa M paBHa _ MH*wm.

12.3. Ha pucyHke moka3aHbl /IBa CTEpXHS W3 OJHOIO Marepuaia, paboTarolive Ha KpydeHHeE.
ITonepeunoe ceuenus crepxkus | — kpyr. Crepxxens Il mycroTenslii ¢ monepeyHbIM cedeHrneM B hopme
KoJjbla. OTHOILIEHUE KECTKOCTH IONEPEYHOT0 CEYEHMsI CTEPKHS | K )KECTKOCTH MONEPEUHOT0 CEUEHUs
crepxHs Il pasHo ...

12.4. Ha pucyHke noka3aH CTEp>KE€Hb, WUCIBITBHIBAIOLIUN AedopMaiuio KpydyeHue. M3BecTHble
BenmuuHbl: M, d, G — Moaynb ciaBura marepuaina cTepkHs, [@] — JONnyCTUMBIA OTHOCUTEIBHBIH YToil
3aKpy4HMBaHMs. Y CIIOBHE )KECTKOCTH JJISl CTEPAKHS UMEET BUL ...

12.5. Ha pucyHke moka3aH CTep)KeHb, paboTaroumii Ha kpydenue. Bemmumnuwl L, G, Jp, [@c]
(omyckaemslit yrous nmosopota cedenus C) 3aiaHbl. MakCUMaJIbHO JIOIYCTHMOE 3HaYeHHe MoMeHTa M
PaBHoO ...

12.6. Ha pucyHke nmoka3aH CTepiKeHb, paboTaronmii Ha kpydeHue. M3Bectsl BenuuuHbl: |, GJp,
M. Yron noBoporta ceueHusi C paBeH HyI0, Korjaa MOMeHT M1 nMeeT 3HadyeHue ...

12.7. Pa3MepHOCTb OTHOCUTENIBHOTO YIJIa 3aKPYYUBAHMUS ...

12.8. Ha pucyHke 1noka3saH Ball, CKpyurBaemblii MomeHTamu 2M, M, M. Bennuunsl d, G u [0]
u3BecTHbl. Ecnu [0] — momycTuMBlif yroi 3akpydrBaHus, TO MaKCUMaIbHOE KacaTelbHOE HaIPsHDKEHNE
B [IOTNIEPEYHOM CEUYEHUH Bajla PaBHO ...

12.9. Ha pucyHke moka3aH crepkeHb JuuHo# | = 15 cm, paboraromuii Ha kpyuenue. KoHieBbie
CEUEHUs CTEP)KHS MOBEPHYJIUCh OTHOCUTENBHO Jpyr apyra Ha yroa ¢ = 0,017 paa. OTHocUTETbHBIN
yroJI 3aKpY4YHBaHMSI PABEH ...

12.10. CtepxeHb, MMOKa3aHHBI HAa PUCYHKE, HCHBITHIBAET Aedopmaluio KpydeHue. M3BecTHbI
BenmunHbl: M, |, [@c] — momycTumelid yron moBopora monepeuHoro ceuenuss C B paamanax, G —
MOJIyJIb CIIBUTA MaTepualia CTep)kHs. MUHUMAIBHO TOMyCTUMOE 3HaUeHue auamerpa d paBHO ...

12.11. JleBbrii koHen cTepkHs AB (CM. pUCYHOK) JKECTKO 3allleMJICH, MpPaBblii YCTaHOBIIEH B
MOJIIIUITHUKE CKONbxkeHusi. DnemeHT BC aOcomrotHo kectkuit. M3BectHsl Benmmumubl: |, GJ, —
’KECTKOCTh TMOIEPEYHOro cedyeHus crepkHs AB Ha kpydenuwe, [0] — momyckaemas BelMYHMHA
BEPTUKAJIBHOTO nepemenienus Touku C. MakcuManbHO JONYCTUMOE 3HauYeHHe CHilbl F paBHO ...

12.12. MakcuManbHBIii OTHOCUTENBHBIM YIrOJ 3aKpy4MBaHUsA Uil CTEP)KHS, IMOKA3aHHOIO Ha
pHCyHKe, paBeH ... M3BectHsl Benmnuunbl: M, d, G — Moynb ciBUTa Matepuala CTep KHSI.

12.13. Ha pucyHke mokas3aH CTep)KeHb, CKpyIHBaeMblii TpeMss MOMeHTamu. Bennuunsr M, G, d,
[p]a-c (mommycTHMBIN B3aMMHBIN YTOJ TOBOPOTA KOHLIEBBIX CEUCHUH CTEp)KHS) U3BECTHBI. M3 pacuera
Ha JKECTKOCTh MAaKCHMAJIbHO JIOIyCTUMOE 3Ha4yeHue L paBHo ...

12.14. Ha pucyHke nmoka3aH OMacHBI y4acTOK Bajia, pabOTaloMKi Ha KpyueHHe NP 3HAYCHUSX
M = 8 kH*wm, [t] =35 MIIa, [0] = 0,5 rpag/m, G = 0,8*10! I1a.

Io pe3ynbTaTam NpOBEPOYHBIX PACYETOB HA )KECTKOCTh U MPOYHOCTh MOKHO CKa3aTh, YTO ...
Tema 13: Ilonepeunasi cuiia, H3rudarOMMIi MOMEHT H MX JIIOPHI
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13.1. OxpnomposeTHas KOHCOJNbHas Oanka HarpykeHa cwioi F. Pasmep | 3aman. 3HaucHms
M3ru0aroIero MOMEHTA 1 MOMEPEYHON CUJIBI 110 a0COMIOTHON BEIMYMHE B ce4eHnH -1 paBHEI ...

13.2. banka amuHoii | HarpyskeHa momentoM M. Tlonepeunas cuiia 1o JjIuHe OajKy ...

13.3. [IByxmpoJeTHasi KOHCONbHAas Oajka ¢ mapHUpoM Harpyxena cuioit F = 2 xH. Jluneiinsiii
pasmep | = 0,5 M. MakcumanbHOE 3HauCHHE HM3THOAIONIEr0 MOMEHTa B Oajke IO aOCOJFOTHOI
BEJIMYUHE PaBHO ... (KH*M)

13.4. Cxema HarpyeHuUs KOHCOJBHOW OajKkyd BHENIHEH HArpy3koW ITOKa3aHa Ha PHUCYHKE.
3HaveHHe MaKCHMMAJIbHOTO M3THMOAIOIIEro MOMEHTA TP MepeHoce mapel cuii ¢ MomeHTtoM M = Fl u3
ceyeHus A B ceuenue B ...

13.5. Ha cxeme mokazaHa OTCeUeHHass 4acTh OallkM W Harpyska, JCHUCTBYIOIIas Ha Hee.
HeBepHbIM siBIIsIETCS YTBEPKACHUE, YTO U3rMOAIOIIUNA MOMEHT ...

13.6. Dmiopa u3rubaromux MOMEHTOB MOKa3aHa Ha PUCYHKE. B oTHomeHHH JIeicTBYyIomen Ha
0aJIKy Harpy3KH, HEBEpHBIM SIBJISIETCS YTBEPKACHUE, UTO ...

13.7. Onnomnponernas 6anka BC mmnoii 3| Harpyxena cunoit F u Mmomentom M. [onepeunast
cuia B cedeHuu -1 6yner paBHa Hy:10, €cii 3HaueHue M paBHO ...

13.8. Ha pucyHke mokaszaHa 3mropa nonepedyHbix cuil. [IpaBuiIbHBIM SIBISIETCSI YTBEPXKIEHUE,
qT0..

13.9. Ha cxeMme moka3zaHa OTCeYHasi 4YacTh CTEP)KHS W Harpy3ka, IEHCTBYIOIlas Ha Hee.
HeBepHbIM siBiIsIETCS YTBEPKACHUE, YTO U3rMOAIOIIUNA MOMEHT ...

13.10. Ha pucyHke moka3aHa OTCEYEHHAasi 4acTh OaJIKM M Harpys3ka, JIEHCTBYIOIAs Ha Hee.
HeBepHbIM siBiIsIETCS yTBEPKACHUE, YTO MONEPEYHas CHIA ...

13.11. OpnonponerHas ©Oanka BC mmmnodi 3| Harpyxkena cwiod (I u paBHOMEpPHO
pacripesielIeHHOW Harpy3Kol MHTEHCUBHOCTH (. MakcuMalibHble 3Ha4eHUs1 U3rHOAloIero MoOMeHTa 1
MONEPEYHOM CHIIbI 110 a0COJIFOTHON BEJIMYMHE COOTBETCTBEHHO PABHHBI ...

13.12. Ha pucyHke noka3zaHa 31iopa IonepeyHsIx cuil. HeBEpHBIM SIBIISIETCS YTBEPKIAECHUE, UTO..

13.13. Ha cxeme moka3aHa OTCeYeHHasi 4acTh OalKM M Harpy3ka, ACHCTBYyIOIas Ha Hee.
HeBepHbIM siBiIsIETCS YTBEPIKIACHUE, YTO U3TMOAIOIINNA MOMEHT ...

13.14. KonconpHas Oanka mmHON 2| Harpyxkena cunamu F1 u F. Ceuyenue I-I pacronoxeno
O0eckoHeuHO Onu3Ko B 3ajenke. M3rubarommii MoMeHT B ceueHuu |- paBeH Hymio, ecinM 3HauYeHUe
cuibl F1 paBHoO ...

13.15. DOmropa wu3rubarOmMX MOMEHTOB TIIOKa3aHa Ha pUCyHKe. HeBepHbIM sBiseTcs
YTBEP)KACHHE, YTO TONEepeyHas Cuia ...

Tema 14: HanpsizkeHusi B IONEPEYHOM CEYEHHH CTEP KHSA NPH IJIOCKOM HU3rude

14.1. MakcuMasnbHble KacaTelbHbIE HAaNpsOKEHUs B Oalke MpPSIMOYroJbHOTO CEYeHus, Korja
¢dopma 1 pazMepbl OMEPEYHOTI0 CEUEHUS MO JUIMHE HE MEHSIOTCS, BO3HUKAIOT B TOUKAX IMONEPEYHOrO
CEUEHUs, B KOTOPOM ...

14.2. DOmropa pacnpeneneHuss KacaTelbHbIX HANPSOHKEHWH 110 BBICOTE MPSIMOYTOJIBHOTO
MOTIEPEYHOr0 CEUEHUs OaJIKK MOKa3aHa Ha CXEME ...

14.3. JIna omnpeneneHuss HOPMAIbHBIX HAINPSDKEHUM B TOYKaX IMONEPEYHOro CeueHHs Oalku Mpu
MIJIOCKOM M3TH0e HCcToib3yercs Gopmyna ...

14.4. KoHconpHas 0anka MpsiMOYTOJILHOTO cedeHus ¢ pasmepamu b u h Harpyxena cuinamu F.
Jluneitnpiii  pasmep | = 10h. OrtHomIeHHEe MaKCUMAaJIbHOTO HOPMAIBHOTO HAMPSOKEHHS K
MaKCHMaJIbHOMY KacaTeIbHOMY HaIPSHKEHUIO B Oalike (Omax/Tmax) PaBHO ...

14.5. Tlpu omnpeneneHnu HaumOOJBIIETO HOPMAJIBLHOTO HANpPSHKEHUS B IONEPEYHOM CEUEHUU
OaNKu, IpH MIOCKOM U3rH0e, UCTIONB3YIOT POpMYITy ...

14.6. Konconb mmmHo# | mpsiMmoyronbHOTO ceueHus ¢ pazmepamu b u h Harpyxena cuioii F. Ilpu
YBEITUYEHUH JTUHEWHBIX pa3MepoB OaJIKH B JiBa pa3a MaKCUMaJIbHOE HOPMAJIbHOE HAMpPSKEHUE ...

14.7. Ha KOHCOJIbHYIO CTYIIEHUATYIO OaNKy JUIHHOM 2| 1eficTByeT paBHOMEPHO pacrpeaeacHHas
Harpy3ka WHTeHCHBHOCTH (. [lomepeuHoe ceueHHe NIEBOM CTYNEHHM — KBajpaT ¢ pasmepamu bXxb,
npaBas — HUMeEET NpPsAMOYrolibHOe cedeHue ¢ pasmepamu b u 2b. MakcumanbHoe 3Ha4YeHHE
HOPMAaJILHOTO HampsikKeHus B Oanke paBHO ... (KoHIEHTpanuio HaNpsKEHUH He yYUTHIBATD).
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14.8. OpHomposieTHass KOHCOJbHAs Oajka MPSIMOYTOJBHOTO CedeHus ¢ pasmepamu b u 2b
Harpyxena cuiaor F. Jluneitnbie pasmeper b u | = 20b 3amanbl. B ceuenmm I-1 3naucnwme
MaKCHMaJbHOTO KacaTeJIbHOI'O HANpsHKEHUS paBHO T. MakcuMmalbHOE HOpMajbHOE HAMpsIKEHUE B
OaJke paBHoO ...

14.9. Dmropa pacrpenciieHusi HOPMAaJIbHBIX HANpPSDKEHHH TPH  YUCTOM HW3THOe Oanku,
II0OKa3aHHOI Ha CXEME, UMEET BU ...

14.10. 'eoMeTpuyecKOe MECTO TOUEK B MOMEPEYHOM CEYCHHH CTEPXKHS NPH M3THOE, B KOTOPBIX
HOpMaJIbHbIE HANPSKEHUS! pPaBHbBI HYJII0, HA3bIBAETCA ...

14.11. Tlpu MIOCKOM MOIMEPEYHOM HM3rHOE B TOUKAX IMOIMEPEYHOTO0 CEUCHHS B OOIIEM ciiydae
BO3HUKAIOT HaIpsDKEHUS.

14.12. Dmropa pacnpeneieHuss HOPMaJIbHBIX HAIPsSOKEHUW IO BhICOTE cedeHust Oanku -1 ¢
pasmepamu b u h umeer Buf ...

14.13. Konconps amunoit | mpsiMoyronbHOro ceuenusi ¢ pasmepamu b u h marpyxena cuoii F.
Ecnu BeicoTy h yBenmuuuth B JBa pasa, a mUpuHYy D yMeHbIIMTH B JBa pa3za, MaKCHMAaJIbHOE
HOpMaJbHOE HANpsHKEHUE B Oaske ...

14.14. KouconpHas Oanka aiauHOW | wMMeeT 1nBa BapuaHTa PACHOIOKEHHS MPSIMOYTOJIBHOTO
nomnepeunoro ceuenus. Cuna F, nuHelinbie pasmepsl b u h 3amanel. B omacHoM cedenun Oanku
OTHOIIIEHHE HAUOOJIBIINX HOPMATbHBIX HANPSHKEHHIH GA\GB PaBHO ...

14.15. Jlns ompeneneHusi KacaTeNbHbIX HANPSIKEHUM B TOYKAX IONEPEYHOr0 CEYEHMs Oajku,
MIPH IJIOCKOM MOTNEPEYHOM H3rubde, UCHOIB3YIOT PopMyy ...

Tema 15: Pacuer 0a/10K Ha IPOYHOCTH

15.1. OpHomponetHas nepeBsiHHas Oanka umHOH | = 6 M HarpyxeHa paBHOMEPHO
pacrpe/ieieHHONW Harpy3Ko#i uHTeHCUBHOCTH (. InameTp monepeunoro ceuenus d = 30 cm. 3HaueHue
JIOMyCKaeMoro HopMalibHOTO HanpspkeHus: [o] = 10 MITa. M3 pacdera Ha IPOYHOCTH IO HOPMAaJIbHBIM
HaNpsDKEHUSIM MaKCHMaJbHO JIOMYCTUMOE 3HaU€HHE HHTEHCUBHOCTHU Harpy3ku ( pasHo _ (kH/m)

15.2. KoHconbHas Ganka AIHMHON HarpyxeHa cuioi F. CedeHne npsMoyroibHoOe ¢ pa3mepamu b
u h. B ceyennn I-I makcumanabHOE HOpMAaJbHOE HAMpPSDKEHHE paBHO G©. lIpenen TekydecTd uis
MaTepuaia 0anku or 3a1aH. KoapunueHT 3anaca mpoyHOCTH IO HOPMaIbHBIM HAIPSKEHUSIM PABEH...

15.3. Banka umeeT npsMOYTOJIbHOE TONEpedHoe ceyeHue ¢ pasmepamu 2b u 3b. Tlpu moBopore
MOTIEPEYHOI0 CEYEHUS U3 MOJIOKEHUsI A B MoyIokeHHe B rpyzononbeMHOCTh Oajiku, U3 pacyera 1o
HOpPMaJIbHBIM HANIPSDKEHUSM, ...

15.4. Ilpu pacuere OankM Ha NMPOYHOCTh IO KacaTeJNbHBIM HANpsDKEHHsIM, Koria ¢gopma u
pa3Mepsl ONEPEYHOT0 CEUEHUS 110 JUIMHE HE MEHSFOTCS, ONTaCHBIM CUUTAETCS] CEUCHHUE ...

15.5. OnHonponeTHas Oanka [uMHOM | HarpykeHa B cepenuHe mnposieta MoMeHToM M. ®opma u
pasMepbl TONEPEYHOTO CEYeHUs Mo JIUHEe Oalkd He MEHSIOTCA. 3HaueHHe JIOMYCKaeMOoro
HOpPMAJILHOTO HaIpsDKeHHMs s Marepuaia Oanku [o] 3amaHo. M3 pacyera Ha MPOYHOCTH IO
HOpMaJIbHBIM HANpPSDKEHUSIM MOMEHT CONPOTHUBIIEHUS IMoNepedHoro ceueHus npu usrude Wy nomxeH
OBITH HE MEHBIIE ...

15.6. KoHconpHas Oajka NPsAMOYroJILHOIO cedeHus ¢ pasmepamu b u 2b Harpyxkena
PaBHOMEPHO pacHpe/lelIeHHONM Harpys3koil. Jlomyckaemoe HOpMalbHOE HaIpsDKEHHE Ul MaTepualla
O6anku [c] 3amaHo. M3 pacueta Ha NPOYHOCTH MO HOPMAJbHBIM HANPSDKEHUSM MaKCUMalbHO
JOTTYCTUMOE 3Ha4Y€HHE NHTEHCUBHOCTH HArpy3Ku ( paBHO ...

15.7. Tlpu nnmockoM u3ru0e MakCHUMallbHble HOpMallbHbIE HAIpPsDKEHUS JEUCTBYIOT B TOYKaxX
MIONIEPEYHOI0 CEUEHUH, ...

15.8. OnHomposnieTHas ABYXKOHCOJbHAs Oaynka HarpyxkeHa cuioil F. K Oanke momomHUTENHHO
npuknaabBaercs cuna F1 = F. C u3smMeHeHueM cxeMmbl HarpyKeHHsI IPOYHOCTDb OAJIKH ...

15.9. KonconpHas 6ajika MpsAMOYTOIBHOTO ceueHust HarpyxeHa cwiond F = 3 kH. Jlomyckaemoe
HOpMaJIbHOE HANpsDKCHHE I Martepuana Oanku [c] = 160 MIla, muneiinsii pasmep b = 20 mwm.
Haubonbimas amuHa koHconu | U3 pacdera Ha MPOYHOCTH MO HOPMAJIbHBIM HANPSOHKCHHUSIM pPaBHA
CM.

15.10. /IBe Oasku OJMHAKOBOTO MOIEPEYHOIO CEYEHUSI M3TOTOBJICHBI M3 OJHOTO Marepuaia U
Harpy»eHbl PaBHOMEPHO pacHpeneseHHONW Harpy3Kol C WHTEHCHBHOCTHIO (. bamku Oyayr
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PaBHOMPOYHBI, KOrja UIMHA KoHcoiau |1 paBHa . BnusHueM KacaTenbHBIX HaNpsSKEHUH
npeHedpeys.

15.11. KonuconpHas ©Oanka mnuHOi | Harpykena momentom M. 3HaYeHHE IOIYCKAEMOTO
HOPMAaJIbHOTO HampsbkeHus [G] u3BecTHO. M3 pacuera Ha MPOYHOCTH MO HOPMAIbHBIE HAMPSKECHUSIM
MHHHUMAJILHO JIOMYCTHMOE 3HAUYCHHE AUaMeTpa MONepeyHoro ceueHust d paBHo ...

15.12. KonconpHas Oanka mmHoi | = 1,5 M HarpyxkeHa paBHOMEPHO pacIpeaeiCHHON
Harpy3koil mHTeHcuBHOCTH ( = 640 H/M. IlomepedyHoe cedeHune — paBHOOCIPEHHBIM TPEYTOJbHUK.
Jlomyckaemoe HOpMajbHOE HamNpspKeHHWe I Matepuana Oanku [o] = 160 MIla. M3 pacuera Ha
MPOYHOCTD [0 HOPMAJILHBIM HAITPSDKEHHUSIM pa3Mep MOMEPEeYHOro ceueHus O0anku b pasen  (cwm).

15.13. Ilpu pacuere OajJku HaA MPOYHOCTH MO HOPMAIBHBIM HAIpPsDKEHUAM, Korga ¢opma u
pa3Mepsl OMEPEYHOTO CEUCHUS 0 JUTMHE OAJIKK HEe MEHSIFOTCS, OTTACHBIM CYMTACTCS CEYCHHUE ...

15.14. OgnonposetHast Ganka mmmHOM | Harpykena momentom M. K Gajike JOMOJHUTEIBHO
npukiaasiBaeTcss MoMeHT M1 = M. C u3MeHeHneM CXeMbl Harpy>KeHUsl MPOYHOCTh OalKu ... YUecTh
TOJIbKO HOpMaJIbHbIE HATPSKEHHUSI.

15.15. Opmuomponernas Oanka jmuHou | Harpyxkena cwmoit F. CeueHue mnpsMoOyrojinHoe ¢
pasmepamu 2b u 3b. Ilpemen Tekydectu aisi mMarepuana Oanku or 3amaH. Koaddurment 3amaca
MIPOYHOCTH IO HOPMAIBHBIM HAIPSHKEHUSM PABEH ...

Tema 16: Ilepememennsi npu usrnde. Pacyer 6210k HA KeCTKOCTh

16.1. Konconbhas Oanka mmunor | = 80 cm Harpyxena momeHntom M = 40 Hwm. Ilonepeunoe
cedenue GalKu MpsAMOYroipHUK: b = 4 cM, h = 0,6 cM. Moxyas ynpyroctu matepuana E = 2*10°
MIIa. Paguyc kpuBu3HBI Oanku B ceueHuu I-I pasen  (m).

16.2. KonconbHast Oanka mmmHON | HarpykeHa paBHOMEPHO pacIpeieieHHON Harpy3Kou
MHTEHCHBHOCTHIO (. Moayne ynpyroctu marepuana E. Ceuenue kpyriioe auamerpom d. Pammyc
KPUBU3HBI OCU OalIk B OIMIACHOM CEYEHUH PABEH ...

16.3. CrepxeHb W3 OJHOPOJHOTO MaTepuana HarpyxeH wmomeHTamu M. KecTkocThb
nornepevyHoro cedyeHus Ha u3rud Elx no qimue nocrosiuHa. Paguyc KpUBU3HBI p OCH CTEPAKHS PABEH ...

16.4. Crepxenb qmuHOM | HarpyxeH momeHTamu M. JKeCTKOCTh MOMEpeyHOro CeYeHUsI Ha U3ruo
EJx mo nnunHe moctosiHHa. [Ipu yBenmu4eHMM JUIMHBI CTEP)KHS B J[Ba pas3a pajlyCc KPUBU3HBI P OCHU
CTEPXKHS ...

16.5. JlepeBsinHast Oajika MPSIMOYTOJBHOIO CEUEHHUS MIMPHHON D = 6 cMm BeicoTOl h = 4 cMm
M30THYTa Ha Jyre OKpYkHOCTH paauycom 40 M. Moxyas ympyroctd nepesa E = 10* MIla.
MakcumanbHOe HanpspbkeHue B 0anke pauo  MIla.

16.6. OnHomponerHast Oajnka JuMHOM | B cepenune mposera Harpyxkena cuinoi F. XKectkocTb
MOTepeYHOro ceueHusi Ha u3rud EJx mocrosHHa mo nnune. Ilpu yBennyeHUM AJMHBI MpoOJiETa B JIBa
pa3a MakCHMAaJbHBIN MPOruo ...

16.7. Konconp amunoi 2| Harpyxena aBymss MOMeHTaMHu. JKeCTKOCTh MOMEPEYHOro CeYeHus Ha
mrud EJx mo mnmuue moctostHHA. [Iporm® cBOOOJHOTO KOHIIA KOHCOJM PaBeH O, €CIM 3HAYeHUE
MOMeHTa M paBHoO ...

16.8. Ha pucynke mokaszaH NMpUMEpHBIN BUI M30THYTOM ocH Oanku. Cxema HarpyKeHus OaJiku,
COOTBETCTBYIOIIAsl MPe/ICTaBIeHHON (hopMe n3ruda, mokazaHa Ha CXeMe ...

16.9. KoHconb Ha MOJIOBUHE JJIMHBI HAarpyk€Ha pPaBHOMEPHO pacIpe/le]IeHHON Harpys3koi
uHTeHcuBHOCTH ( = 20 kH/M. Moayns ynpyroctu matepuana 6anku E = 10* MIla, pasmep | = 2 M.
[Tporu6 Ha cBOOOAHOM KOHIIE KOHCOJH HE JOJDKEH mpeBbmaTh [0] = 1 cM. U3 ycioBus KECTKOCTH
JIMaMeTp MornepevyHoro ceyenus d paBen  (cm).

16.10. Konconpuas Oanmka mmuHo# 2| marpyxkena cuioit F u momentom M = Fl. Pasmepst
MIOTIEPEYHOTr0 CEUEHHUs MO JJUHe Oanku He MeHsoTca. Moaynb yrnpyroctd marepuana E. @opma
M30THYTOW OCH OalKy Ha MEpPBOM YYAacTKE OIMMCHIBAETCS KPUBOM NopsiIKa, a Ha BTOPOM

HOpsAJKA.

16.11. OxgromnposietHast Oanka uHO#M |, BeIcOTOM h Harpy:keHa paBHOMEPHO pacrpeaeieHHON
Harpy3koul. Pagnyc KpuBHU3HBI HEUTPAILHOTO CJIOS OAJIKKM B CEpellMHE mposieTa paBeH p. JKeCcTKOCTh
norepeyHoro ceueHust Ha u3rud EJx mo Bcel anmmHe mocTtosHHA. MakcuMaiabHOE HOpPMajbHOE
HanpsbKeHue B 6anke paBHO ... (BiusiHue nmonepeyHoi CHIlbl Ha U3MEHEHHE KPUBU3HBI HE YUUTHIBATH).
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16.12. Y4dacTtok OalKku HarpyXeH paBHOMEPHO pacCIpeeIeHHOW HAarpy3Kol MHTEHCHUBHOCTHU (.
Moayns ynpyroctu marepuana E. [1o mmHe ydacTka pa3Mepsl MONEPEYHOr0 CEUEHUSI HE MEHSIOTCS.
®dopma ocu U30rHyTOM OaJIKU HAa JAHHOM Y4acTKe OMMCHIBAECTCS KPUBOM HOpSAJKA.

16.13. Konconb anunoii | Harpyxena cunoii F. Ceuenne 6anku npsMoyroibHOE ¢ pa3MepaMu b
u h. Monynp ynpyroctu matepuana E. [lpu yBennuenun nuHelHbIXx pasmepoB (I, b, h) B aBa pasa
3HAYEHUE MAKCUMAJIbHOTO Mporuoa ...

16.14. KonconbHas Oanka mmHoii 2| Harpyxena cunamu F. Moayns ynpyroctu marepuaina E,
0CEBOM MOMEHT MHEpLUH ceueHus Jx 3aaanbl. [Iporud KoHIIEBOTO CeueHHs MPUMET 3Ha4eHue O, Kornaa
3Ha4YeHHe CUiIbl F paBHoO ...

16.15. KoHconb HarpyxeHa BHEIIHUMH MOMEHTaMH. [IpuMepHBIN BHI M30THYTOW OcH Oaiku
IIOKa3aH Ha CXEME ...

Tema 17: Buabl Harpy:keHusi CTep:KHs

17.1. Ilpu 3ajaHHOM BapuaHTe Harpy>KeHUsI paMbl BHEIIHUMH CUJIaMHU y4acTok | paboraer Ha ...

17.2. Ouenky Npo4YHOCTH MaTepuasa MpH 3aIaHHOM HaIPsSHKEHHOM COCTOSITHUHM B OMACHON TOYKE
CTEPXKHS C KPYTJIbIM CEYEHUEM ITPOBOJAT C UCIIOJIb30BAHUEM TEOPHUI IPOUYHOCTHU IIPU:

17.3. [lpu 1aHHOM BapHaHTE HATPY)KEHHsI CTEPIKEHb MPSIMOYTOJILHOTO CeYCHUs ¢ pa3mepamu b u
2b ucnbITHIBAET ...

17.4. Pama kpyrioro ceueHus: HarpyxkeHa cwioil F. Kpyuenue u miockuil nmonepedHblii U3ruo
UCIBITHIBACT(-I0T) YYaCTOK(-KH) ...

17.5. Cxema HarpykeHusi CTEpXHS KBaJpaTHOI'O CEYEHHs BHEIIHUMH CHJIAaMHU IIOKa3aHa Ha
pUCYHKEe (OJHAa cuja JIEKHUT B IUIOCKOCTH 4YepTe)ka, BTOpas — MEpPHEHIUKYISPHO IUIOCKOCTH).
Hedopmaruu (pacTsokeHue, KpydeHHe M TUIOCKUI TONepeyHbIi n3ru0) 0OTHOBPEMEHHO BO3HUKAIOT Ha
ydacTke (-ax) ...

17.6. CxemMa HarpykeHus CTEp)KHS BHEIIHUMHU CHJIaMU IIpPEJCTaBiI€HAa HAa pUCYHKe. [[nuHbI
Y4aCTKOB OJIMHAKOBBI U paBHbI |. TpeTuii y4acTOK CTEpIKHS HCIBITHIBACT Ae(hOPMAIIUH . ..

17.7. Cxema HarpyXeHus pambl IOKa3aHa Ha pucyHKe. [lepBblif y4yaCTOK HCHBITHIBAET
, BTOpOi1 .

17.8. Ilpn naHHOM BapuaHTe HarpyXeHusi crepkeHb | paboTaer Ha JepopMalUIO pacTsSKEHUE.
Ecnu ynamuts onny cuny F, To crepkens | OyieT UCTIBITHIBATS ...

17.9. CrepxeHb NpSMOYTOJbHOTO ceueHus ¢ pasmepamu b u 2b marpyxken cunamu F u Fi.
CrepxeHb paboTaeT Ha YUCTBIN KOCOM M3ru0, Kora 3HaueHue cuibl F1 paBHoO ...

17.10. Ilpu 3amaHHOM BapHaHTE HArpy>K€HUs BHEIIHMMM CHUJIAMM CTEP)KE€Hb HPSIMOYTOJILHOTO
cedeHus ¢ pazmepamu b u 2b ucnbiThIBaCT ...

17.11. Pama Kpyrjioro mornepeyHoro cedyeHus HarpyxeHa cuiamu F u 2F. Vuyacrox pamsr |
UCIBITHIBAET ...

17.12. CxeMa HarpyXeHHs paMbl BHEIIHMMH CHJIAMHU IIOKa3aHA HAa PHUCYHKE. Y4acTOK pamsl [
OyZeT UCTIBITHIBATh Je(OpMalnIo KpydeHue, Korjia 3HaueHue cuibl F1 paBHo ...

17.13. Cxema HarpykKeHUsi paMbl KpPYIJIOTO MONEPEYHOTO CEUEHHsS IOKAa3aHa Ha PHUCYHKE.
VYyacTtok pamsl | ucnibITBIBaET ...

17.14. Ha crepxensb neiictBytoT BHemHue cuibl F u 2F. Ceyenne npsMoyroibHOE ¢ pazMepamMu
b u 2b. YyacTtku crepkHsS HCHBITBIBAIOT: @) 1 — KpydeHue, 2 — Kocodl m3rub; 6) 1 — mockwuit
MOTEPEYHBId M3rH0, 2 — KPyYeHHE W TUIOCKHMU IMOMEpeYHbId M3ru0; 6) 1 — KpydeHHe W IUIOCKHMA
MOTIEPEYHBIN H3THO, 2 — KOCOW M3TH0; 2) 1 — KpyueHHe U TUIOCKHI TIONIePEYHbIi N3rHo, 2 — Kpy4eHUe
KOCOi1 u3ruo.

Tema 18: IIpocTpancTBeHHBIH U KOCOM M3rH0

18.1. [omepeuHoe ceueHne CTEPKHS NPIMOYTOJIBHUK ¢ pazmepamu b u 2b. Tlnockocts neiicTBus
n3rudaroIero MoMeHTa M pacroiioskeHa HaJl yrioM 45° K IJIaBHBIM LIEHTPaJIbHBIM OCSAM. 3HAUEHHE
MaKCHMaJIbHOTO HOPMAJIbHOTO HAIIPSKCHUS B JAHHOM CE€YECHHUH PABHO ...

18.2. CrepkeHb KBaApaTHOTO CEUEHUs HarpyxeH BHemHMMM cwiamu F u 2F. Jluneinsie
pasmepsl b u | = 10b 3agansl. 3HaueHHE HOPMATBHOTO HANIPSHKEHHS B TOYKE B paBHO ...

18.3. Creprxenp anuHoi | mpssMoyronbHOTO ceueHus ¢ pazmepamu b u 2b Harpyxen momeHTOM
M. IlnockocTh ACHCTBHS MOMEHTAa pacroyiokeHa moj yrimoM 60° x ocu Y. Moayns ymnpyroctu
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Mmatepuana FE, pasmep b usBectHbl. JIuneitnas nedopmariiust B Touke B, B HampaBiIeHUH OCH CTEPIKHS,
JIOCTUTHET 3HAYEHUS €, €CIIM MOMEHT M OyZIeT paBeH ...

18.4. CtepxeHb HarpyxeH cuiioil F, kotopas pacmnosnoxxena Haa yriioM o = 30° K BepTUKaIbHOU
OCH CHMMETPUH U JISKHT B IUIOCKOCTH cedeHus. JIuneitHbie pasmepsr b u | 3amansl. HopmansHoe
HanpsbkeHue B Touke B ceuenus [-1 paBHo ...

18.5. CrepikeHb MPAMOYTOJIBLHOTO cedeHus ¢ pazmepamu b u 2b, mmnoii | Harpy:xen MmomMeHTOM
M. 1lnockocTb AEWCTBHS MOMEHTa PAaCIOJIOKEHA oA YriioM 45° K IJIaBHBIM LEHTPaJbHBIM OCSIM
ceyeHus. OTHOILLIEHHE 3HAYEHUI HOPMaJIbHBIX HanpspkeHud B Toukax B u C paBHoO ...

18.6. CrepxeHb KBaJpaTHOIO CEYEHMsI HArpyxeH BHEMHMMU cwiamMu F u Fi. Jluneiinsle
pasmepsl | u b 3agansl. HopmanbHoe HanpspkeHue B Touke B paBHO Hysr0, Korna cuia F1 paBHa ...

18.7. IIpn kocoM n3rube MOIHBIA MPOTUO CEYECHHUS CTEPKHS OMPEAEIIIeTCS KaK ...

18.8. CrepskeHb MPSIMOYTOJIBHOIO cedeHus ¢ pasmepamu b = 2 cm, h = 3 oM, mmnoit | = 40 cm
Harpy’keH BHEIIHUMU cujamMH. Marepuas cTep)KHsI OJIMHAKOBO pabOTaeT Ha PACTSKEHUE U CHKATHE.
Jlonyckaemoe HampsbkeHue s Matepuana [c] = 160 MIla. M3 pacyera Ha NOpPOYHOCTH IO
HaIpsDKEHUAM 3HaYeHue cwibl F pappo  H.

18.9. Crepxens auHoi | mpsMoyronbHOTo ceuenus ¢ pasmepamu 2b u 3b Harpyken cunamu Fi
u F2. I3mepennslie nmuHeiHbIe qedopmannu B Toukax B u C 1o HampaBIeHUIO OCH CTEPKHS OKa3alluCh
oauHakoBbl. CienoBarenbHo, oTHOmeHUe F1/F2 paBHo ...

18.10. CreprkeHb MPSIMOYTOJIBHOIO CEUCHHS ¢ pa3Mepamu 2b u b HarpyskeH cuioit F, exareii B
IUIOCKOCTH ceveHus XYy mon yrioM 30° k ocu Y. Moayne ynpyrocti Marepuia £ u pasmep | 3amaHsi.
Jluneitnas nedopMaius B TOYKe B 110 HaNpaBICHUIO OCU CTEP)KHSI paBHA ...

18.11. CrepxeHb MPAMOYTOJILHOTO ceueHust ¢ pasmepamu b u 2b Harpysken cuioii F, nexarineit B
wiockoctu Xy. Pasmep | 3anan. HopmanbHoe HanpshkeHHe B TOYKE A PaBHO ...

18.12. CrepxeHb KBaJpaTHOTO CEUYEHHsS HArpyxeH BHemHuUMHU cuiamu F u 2F. Jluneiinbie
pasmepsl | u b 3amanpl. 3HaYeHHWEe MaKCHMMAIBHOTO PACTITHUBAMONICTO HOPMAJIBHOTO HANPSDKCHHS B
CTEPKHE PaBHO ...

18.13. B momepeyHOM MpSIMOYTOJBHOM CEYEHUH CTepXKHS ¢ pa3mepamu b u 2b ompenenenb
3Ha4yeHus u3rubaromux MomeHToB My = 2M u My = M. HopmanbHoe HanpsbkeHue B Touke B paBHo ...

18.14. KonconbHas Oanka Harpy:xeHa MomeHTamMu M u 2M. CedeHue MNpsIMOYTOJIBHOE C
oceBbIMU MoMeHTamu comnpotusienus Wy = 2W, Wy = W. Marepuan 6anku oinHaKoBO paboTaeT Ha
pacTspkeHne-coxkarue. Jlomyckaemoe HopMallbHOE HampsbkeHHe [G] 3agaHo. M3 pacdera Ha MpOYHOCTH
10 HOPMaJIbHBIM HaIPsKEHUSM MUHUMAJIBHO JAOIyCTHMOE 3HaUeHue napaMerpa M paBHO ...

18.15. CrepkeHb NPSMOYTOIBHOTO CeYeHUs ¢ pasMepamu b u 2b, amunol | Harpyxken
BHEIHUMH cuiiamMu F1 u F2. 3HaueHne HopMaabHOrO HampsKeHUs B Touke B Oyzner paBHO 3HAYEHUIO
HOpMaJbHOTO HampsbkeHus B Touke C, korna otHotuenue Fi/F2 pasHo ...

Tema 19: U3rud ¢ pacrsakeHueM-CKaTHEM

19.1. CrepxeHb Kpyriioro ceueHus quameTpoM d HarpyxeH cuiod F. 3HaueHre MaKCHMalIbHOTO
HOPMaJIbHOTO HaNPsKEHUS PABHO ...

19.2. CryneHuatblii cTepkeHb HarpykeH cuioil F. Jluneiinwii pasmep b 3aman. 3nauenue
MaKCHMaJIbHOTO HOPMAaJIBbHOTO HAIIPSKEHUS B CTEPKHE PABHO ...

19.3. Cxema HarpyxeHust crepkus cuinamu F u F1 = F mokaszana Ha pucynke. [lonepeunoe
CeueHHe — pPaBHOOCAPCHHBIM TPEYrOJLHUK C pa3MepoM ocHoBaHus D u Beicoroit h. Ilpu cmene
HampaBjieHuss CuWiIbl F1 Ha MOPOTHBOIOJIOXKHOE MAaKCHUMAaJbHOE pACTATHUBAIOLIEE HAINpPSDKEHHE B
MOTIEPEYHOM CEUEHUU CTEPHKHS ...

19.4. Crepxenp kpyrioro cedenusi auamerpom d Harpyxken cwiamu F u Fi=F. Ilpu cmene
HampaBJieHUsl CHIIbI F1 HAa MPOTUBOIOJIOKHOE MaKCUMAJIbHOE HOPMAJIbHOE HAIPSKEHHUE .. .

19.5. Crepxens HarpyxeH cunamu F u 2F. JIunelinsiit pa3mep b 3agan. 3HaueHne HopMamTbHOTO
HanpspkeHus B Touke K nomnepeuHoro ceueHus paBHo ...

19.6. CrepkeHb KBaJpaTHOTO CeYeHHsS CO CTOpoHOH b Harpyxken nByms cunamu F. Ecmu
W3MEHUTh HalpaBJIeHWE OAHONM U3 CWJI Ha MPOTUBONOJIOKHOE, TO 3HAUYEHHE MAKCHUMaJIbHOI'O
HOPMaJIbHOTO HAIPSDKEHUS ...
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19.7. CrepskeHb KBapaTHOTO CEYCHHUS CO CTOPOHOM D HArpy»keH BHEITHUMH CHJIaMH. 3HAYCHHE
HOPMaJIbHOT'O HaIpsDKEHUS B Touke B paBHO ...

19.8. CrepkeHb KPYrioro ceucHus auamerpoM d HarpyxeH aByms cuiamu F u F1 = F. Tlpu
CMEHE HalpaBiI€HUs CWIbl F1 Ha NPOTHUBOIOJIOXKHOE 3HAYEHHE MAKCUMAJIbHOTO HOPMAaJIBHOIO
HaMpsKEHUs B IIONEPEYHOM CEYEHUU CTEPIKHS ...

19.9. CrepxeHb MMeEET NIPSAMOYroJbHOE cedeHue ¢ pasmepamu b u 2b. Koopmunatel Toukm
npuioxenus cwisl F 3amawbl: Xf = b/4, yr = b/2. 3HayeHue MaKCHMaIbHOTO HOPMAIBHOTO
HaNpsHKEHUS 110 a0COMOTHON BEJIMYMHE PABHO ...

19.10. Crepxxenpb HarpyxeH cwiamu F. [Tonepedunoe cedeHne paBHOOCAPEHHBINH TPEYTOJIbHUK C
pa3mepoMm ocHoBaHMsi D u BeicoTol 2Db. MakcuMmanibHOE pacTArMBaroIllee HANpPSDKCHUE B CTEPIKHE
PaBHO ...

19.11. CrepxkeHb Kpyrioro ceueHus auamerpoM 0 HarpykeH BHCUIHUMH CHJIaMH. 3HAYCHUE
MaKCUMaJIbHOI'O HOPMAJIbHOT'O HANPSKEHUS B IONIEPEUHOM CEUEHUH CTEPXKHSI PaBHO ...

19.12. CreprkeHb NMPSMOYTOJIIBHOTO CeUeHHs ¢ pa3Mepamu b u 2b HarpyxeH BHEIIHUMH cHITaMU
F u 2F. B ceuenuu I-1 3Hauenne HopmaibHOTO HanpsikeHus B Touke C paBHoO ...

19.13. Cwia npusioxeHa B LEHTPE TSDKECTU IONEPEYHOIO CEUEHHUs 10 HalpaBICHUIO OCHU
crepxHs. [Ipu mepeMereHnu CUibl OT LIEHTPa TSHKECTH, NapajljielIbHO HAyalbHOMY I10JI0KEHUIO,
HOPMaJIbHOE HAIPSUKEHUE B LIEHTPE TSHKECTHU IONEPEUHOT0 CEUEHUS ...

19.14. CrepeHb KBaJPATHOTO CEUYCHHsI CO CTOPOHOM D Harpy>keH BHEITHMMH CUJIaMH. 3HAUYCHHE
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B CTEPIKHE PABHO ...

19.15. CrepxeHb KBapaTHOro cedeHus ¢ pazmepamu bxb, mmuoit | = 10b HarpyxeH BHEIIHUMU
cunamu 2F u F. 3Hauenne HopManbHOTO HarpspkeHus B Touke C paBHoO ...

Tema 20: U3rud ¢ kpyyennem

20.1. Cxema HaArpy»XeHHs CTCPXHsI KPyrjioro ceueHust auamerpoM d, mmmHoi | mokaszana Ha
pUCYHKe. 3HaUY€HHE JOIYCKAaeMOro HamlpspKEHUs Uil Marepualia [G] 3agaHo. 3HaueHUE IapamMerpa
BHEUIHEHN Harpy3ku M, 1o Teopuu HauOOJIbIINX KacaTeIbHbIX HAPSKEHUH, paBHO ...

20.2. CrepxeHb KPYIJIOTO MOIEpeyHoro ceueHus: auamerpom d, mnmmHoi | = 10d Harpyxen
cwioit F. HanpsbkeHHOe cocTosiHME, KOTOpOE MOKa3aHO Ha PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B nonepeyHOM CeueHHH CTEpKHS AeHCcTBYIOT m3rubaromue MoMeHTsl My = M, My = 2M u
kpyTsiamii MomeHT My = 2M. Ceuenue kpyrioe guamerpoM 0. 3HaueHHE SKBHUBAJICHTHOI'O
HanpsDKeHUs B ONTACHOM TOYKE, TO TEOPUH HAMOOJBIINX KacaTeNbHBIX HAIIPSHKEHHU, PaBHO ...

20.4. B onacHOM ceyeHUM KPYIJIOro CTEPXKHS 3ajaHbl: u3rudaromme MoMeHTl My = M, My =
2M, kpyrsamumii MomeHT My = M. JlormyckaemMoe HampspKEHHE JUIsl MaTepuaia CTepKHsS paBHO [G].
MuHHMaBbHO —JIOMYCTUMOE 3HaueHHe jauaMerpa O, M0 TeopuH HAMOONBIINX —KacaTelbHBIX
HaIpsDKEHUHN, PaBHO ...

20.5. Crepxenp kpyrioro cedeHuss guametrpom d HarpyxeH cwioii F. 3HaueHume
SKBUBAJIEHTHOTO HAMNpPsDKEHHS B ONAaCHBIX TOYKaX, IO TEOPUU HaWOOJBIIMX KacaTellbHbIX
HAIIpSDKEHUM, PaBHO ...

20.6. Crepxenp quamerpom d, mmuHoi | HarpykeH cuaMu depe3 abCOMIOTHO KECTKHUM IIEMEHT
ol 2. Tlpu ynaneHuw omHOM W3 CHII TPY30NMOABEMHOCTh CTepkHS . [lpu pemeHun 3amaum
BOCIIOJIb30BaThCS TeOpHeH HanbompMX KacaTenbHbIX Hanpsokenudt (111 reopus nmpouHocty).

20.7. CtepskeHb MPSIMOYTOJILHOTO ceueHus ¢ pazmepamu b u 2b HarpykeH cuioit F. OnacHeiMu
SIBJIIFOTCS TOUKH ...

20.8. Cxema Harpy»eHusi Kpyriaoro crepxkas auamerpom d = 2 oM, amuHoii | = 20 cM nokazaHa
Ha pUCYHKE. 3HAUYE€HHE JOMYCKAeMOr0 HOPMAJbHOTO HAIpsDKEHUs Ui MaTepuaia, OJMHAKOBO
paboTarorero Ha pacTsbkeHue u cxkatue, [c] = 160 MIla. MakcumanbHOe 3HaYeHHe cUilbl F, KOTOpyro
MOKHO MPWJIOKUTh K CTEP’KHIO, M3 pacueTa mo HampsbkeHusiM paBHo  H. Ilpu pemenun 3amaun
MCIOJIb30BATh TEOPUIO HAMOOIBIINX KacaTenbHbIX HanpsbkeHuid (111 Teopuro npoynocTn).

20.9. B nonepeyHOM CE€UECHUM CTEP)KHS NEeUCTBYIOT u3rubaromme MoMeHThl My = 2M, My = 3M
u kpyrsaumid MomeHT Mg = 4M. Ceuenue kpyrioe auamerpom 0. 3HaueHHE HSKBHUBAJIICHTHOI'O
HanpsDKEHHUs B ONACHOM TOYKe, 10 TEOPUU YIENbHOM MOTEHLUAIbHOM SHEpruu (pOpMOU3MEHEHNH,
PaBHoO ...
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20.10. CrepxeHb Kpyrjioro cedeHws paboraeT Ha KpydyeHne W u3rub. B omacHBIX TOukax
HaIPSHKEHHOE COCTOSIHUE ...

20.11. Crepxxenp qumHON | KBagpaTHOro cedeHUst CO CTOPOHOM b HarpykeH Kak Mmoka3aHO Ha
pucynke. B Touke «K», monepedyHOro ceueHus paclioyioKEHHOIO BOJIM3M 3a/€TKU, HalpsyKEHHOE
COCTOSIHUE TTOKa3aHO Ha CXEME ...

20.12. Crepxenb kpyrioro cedenust auamerpom d umuou | = 10d nHarpyxken cuioii F.
3HaueHuEe OHKBHUBAJICHTHOTO HAMNPSHKEHUS B OMNACHOM TOYKE CTEPXKHSA, IO TEOPUHU YyIEIbHOU
MOTEHIMAILHON HEPTruH (POPMOU3MEHEHUS, PABHO ...

20.13. CrepskeHb KPYIJIOro ce4eHus quamMerpoM d Harpy»keH Ha cBoOoaHOM KoHIle cuioi F. Ha
paccrosiuuu | OT CBOOOIHOrO KOHIA MPUIIOKEHA, MEPHCHIMKYISIPHO OCH CTEPI)KHs, Mapa CHI C
MoMmeHTOM Fl. 3HadeHHe SKBUBAJICHTHOTO HANPSUKEHHS B OMACHOM TOYKE CTEpXHS paBHO ... Ilpu
peLICHUH 3aJlaud BOCIIOJIb30BAaThCSl TEOpUEH YAENbHOW MOTEHIMAIbHON 3HEPruu (POPMOU3MEHEHHUS
(IV Teopust mpoYHOCTH).

20.14. CrepxeHb KBaJpaTHOTO CEYEHHS CO CTOPOHOW D HarpyxeH MomeHTamu. 3Ha4YeHUE
SKBUBAJIEHTHOTO HAMpPsDKEHUST B OMNACHBIX TOYKAaX, IO TEOPUM HAUOOJBIIMX KacaTelbHBIX
HaIpsLKEHUHM, paBHO . Ipu pemrennu npunsts Wy = 0,203,

20.15. CteprkeHb Kpyrjioro cedeHus ruamerpom d, mmHoi | Harpyxken cuoit F. HampsbkenHoe
cocrosiHue B Touke C IOKa3aHO HA PUCYHKE ...

4.1.4. KonTpoJbHasi pabora

KonTponbHass paboTa uCHOJIB3yeTCs JUIsl OLEHKM KadecTBa OCBOEHHUS O0ydaromuMmcs
00pa3oBaTeNbHON NMPOrpaMMBbl 110 OTAEIbHBIM T€MaM JAUCLHUILIMHBL. JloMalliHee 3a7aHne OLICHUBAETCs
OLICHKOW «3auTeHO», «HE 3auTeHo». OlieHKa 00BsABIsAETCS 00y4aroueMycs HEIOCPEACTBEHHO I0CIIE
CllayM KaX10# 3a/1auM JOMAIIIHETo 3a/1aHusl.

Ilkana Kputepun onenuBanus
OneHka «3a4TeHo» - 33JJaHUE PELIECHO NPABUIBHO
OreHKa «He 3a4T€HO» | - 33JJaHHE PEIICHO HEeNPaBHIbHO

[lepeuenb TeM MHIMBUYaIbHBIX 337a4 JOMAIIHETO 3a/1aHUS:

1. ITocTpoenue 3mop BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PaCTSKEHUH (CKATUN),

2. [locTpoenue 3m0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB IIPU KPYyUEHUH,

3. IlocTpoeHue 3Mop BHYTPEHHUX CHIIOBBIX (DaKTOPOB IpHU U3ruode,

4. TloctpoeHue »SIHIOp BHYTPEHHHX CHJIOBBIX (DAaKTOPOB TMPU H3THOE C HCIOJIb30BaHUEM
YPaBHEHUI CHJI U MOMEHTOB,

5. [TocTpoeHue 31op BHYTPEHHUX CHIIOBBIX (DAaKTOPOB B IJTIOCKOM pame,

6. Pacder Ha IPOYHOCTH NPHU PACTKEHUU (CKATHH),

7. Pacuer Ha IPOYHOCTH NPH KPYUECHUH,

8. Pacuet Ha MpOYHOCTH MpH U3rHOe OATKU U3 IPOKATHOTO MPOQHIIS,

9. Pacuer Ha mpOYHOCTH TIPH U3THOE OATKU C COCTABHBIM CEUCHHUEM,

10. Pacyer Ha MPOYHOCTH MpH U3THOE,

11. Pacuer Ha MpOYHOCTH NMPU KOCOM U3rHOE,

12. Pacder Ha MPOYHOCTH MPH U3THOE C PACTIKEHUEM-CIKATHEM,

13. PacueT Ha MPOYHOCTH NP U3TUOE C KPYUEHHUEM,

14. PacueT Ha MPOYHOCTH MPH CJIO0KHOM COIIPOTUBIICHHUH.

4.1.5. KomnbroTepHbie CHMYJIAIUAA
KommnbroTepable cUMYISIUN (KOMIBIOTEPHOE MOACITHUPOBAHHE B HIMPOKOM CMBICIE) — 3TO

MOJIeTTUpOBaHue (Co3/1aHue, MPOEKTUPOBAaHNE) YUEOHbIX 3a/1a4, CUTyalMil U UX pellleHnue Py MOMOIIU
KOMIIbIOTEpA.
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KomnbioTepHble CUMYISIUN UMUTHPYIOT peaibHbIe yCIOBHs, cuTyaluu. [IpumeHeHne ux B
npodeccnoHaTbHOM 00pa30BaHUM IMO3BOJISIET OOYYAIOMIMMCS OCBAaWBaTh TEOPETUYCCKUE 3HAHMS,
HEOOXO/IMMBbIE MpaKTHYEeCKHEe YMEHHS B O€30MacHBIX YCIOBHSX, C MEHBIIMMHU 3aTpaTaMu
(BpeMEHHBIMH, SKOHOMHUYECKMMHU U [p.), IPU HEIOCTYITHOCTH HEOOXOIUMOro 00O0pyAOBaHMUS,
crenuguKy UcciaeayeMoro siBjaeHus (MaciTad, IIUTeIbHOCTh IPOTEKaHUs Mpoliecca U Ap.), CHIKAET
PHUCK IpU OIIMOOYHBIX JEHCTBUSX, MO3BOJISIET MPOpadaThIBaTh CUTYAIMIO HECKOJIBKO pa3, yUUTHIBas
MpeIbIAYIIUNA OMBIT, @ TAK)XKE MMO3BOJISIET 33/1aBaTh Pa3HOOOPA3HbIE YCIOBUS AEIATEIBHOCTU C Pa3HbIM
YPOBHEM CIIO’)KHOCTH.

[TocpeacTBOM NMPUMEHEHHS KOMITBIOTEPHOW CHUMYJISLUU MPENoAaBaTelib MOXKET peanu30BaTh
npobiemMHoe oO0y4deHue, co3znaBasi OOy4YalOMIMMCS YCIOBHSA JUISI CAMOCTOSITENIBHOTO OCBOEHUS
TeopeTudyecknx 3HaHWU. Takke KOMIBIOTEPHAs CUMYJIALMS IO3BOJISIET MPENojaBaTeNio OICHUTH
YPOBEHb OCBOCHHUSI OOYYAIOIIUMHCS TEOPETUYECKOr0 MaTepuaia, yMEHHs MPHUMEHSATh €ro Ha
MIPaKTHKE.

CTyneHThl, CaMOCTOATEIbHO padoTasi ¢ KOMIbIOTEPHOU CUMYIISILIMEN, OCBauBasi TEMY, KOTOPO
OHA TIOCBSINIEHA, CMOTYT YITyOUTh CBOM 3HaHUS MO AUCUUIUIMHE, JIydlle pa3o0paThCsi B TEME;
HayJaTcsi MPUMEHSATh 3HAHHUS B MPAKTHYECKOH (MpodeccuoHaIbHOM) AEATENbHOCTH, aHAIN3UPOBAThH
MIPOU3BOJICTBEHHBIC (TIPaKTHUECKUe, Mpo(decCHOHATbHBIE) CHUTYallud, BbIpabaThiBaTh (MIPUHUMATD)
HauOosee 3QPeKTUBHBIC PEeICHUS IS JOCTHKCHUS HE00XO0IMMOTO pe3yIIbTaTa.

Jlis opranuzanuu 3aHsITHs C IPUMEHEHUEM KOMIIBIOTEPHBIX CUMYIISIIMA MOXHO HCIOJIb30BaTh
CIIEAYIOIINE CPEACTBA:

1) BupTyanbHble J1TaOOPaTOPUU — MPOrPaMMHO-AIIAPATHBIN KOMILUIEKC (3JEKTPOHHAs Cpena),
MO3BOJISIONIAs TIPOBOJUTH OIBITHI 0€3 HEMOCPEACTBEHHOTO KOHTAKTa C pPEaJbHON YCTaHOBKOW,
naboparopueil, 00OpyIOBAaHMEM WM TMPU T[OJIHOM HX OTCYTCTBUU (Hampumep, MPOBEICHUE
1abopaToOpHBIX PaboT, PU3NIECKUX, XUMUYCCKUX OTBITOB | T.I1.);

2) BUpTyallbHble (KOMIBIOTEPHBIE) TpPEHAXephl — OJJIEKTPOHHAsl Ccpelda JUIsl BBITOJHEHHUS
npoeCCHOHATBHBIX 33/1a4, OTPAOOTKH MPAKTUIECKUX YMEHUH;

3) KOMIbBIOTEpHBIE MOJENIN H3Yy4aeMOro oOBeKTa — 3aMellleHHe OOBEeKTa HCCIIeOBaHUs,
KOHKPETHBIX TPEIMETOB, SIBICHHHA C IENbI0 HM3y4eHHS HMX CBOWCTB, MOJYYECHHS HEOOXOIMMOI
uHpopmanuu o6 00beKTe.

[IpoBOMUTHh 3aHATHE C TPUMEHEHHWEM OSTOW TEXHOJOTUH JIydllle Ha TPAKTUYECKUX W
71a00paTOPHBIX 3aHATUAX, NMPU HEOOJBIIOM KOJMYECTBE OJHOBPEMEHHO PAalOOTAIOUIMX CTYACHTOB —
OKOJIO 15 denoBek WM B TpyIIax J0 5 YeloBEeK. JTO TO3BOJHT IMPETOAABATENIO OIEPATUBHO U
KaueCTBEHHO OKa3blBaTh HEOOXOAUMYIO TIOMOIIL OOYYaIOIIUMCS, KOHCYIbTHPOBATh KaXXIOTO
CTY/IGHTA WJIH TPYIITy MO0 BO3HUKAIOMIMM TpoliieMam, BompocaM. Takke KOMITBIOTEPHBIE CHMYJISIIUU
MPUMEHUMBl B JUCTAHIIMOHHOM OOYYeHHH, TJI€ CBsI3b C MpernojaBaTelieM, €ro KOHCYIbTAaIlMH IO
BO3HUKAIOIIMM BOIIPOCAM PEaM3yeTcsl Ha pacCTOSHUM. B TakoM cirydae orpaHW4eHHe 10 KOJTHYECTBY
Y4YaCTBYIOIIMX 00Y4aloIuXcs OTCYTCTBYET.

Bpemsi, HeoOxomumoe sl TPUMEHEHHUS [TaHHOW TEXHOJIOTHH, MOXET OBITh pa3HbIM, B
3aBHCUMOCTH OT ITOCTABJICHHOM LIeNH, YIeOHBIX CUTYAIH.

MOXHO BBIZICTUTH CIEIYIONINE OCHOBHBIC JTallbl PEANN3allid TEXHOJIOTHH KOMITBIOTEPHOM
CUMYJISIIUH.

IO OTOBUTEJIbHBIN 1 MOTUBAILIMOHHO-OPUEHTUPOBOYHBIN STAIIbI

JaHHblii 3Tan mnpexacraBiseT coboil B Oonbliel CTeNeHH BHEAYAMTOPHYIO CaMOCTOSTENIBHYIO
paboTy Kak mperojaBaress, Tak 1 o0yJaronuxcs. Bkitodaer B ce0s cieayromme mard:

1. OnpeneneHue MecTta NpPOBENEHUS 3aHATHS B y4yeOHOM Iporecce. B 3aBucumoctu oT
MTOCTABJIICHHOW IEJIM MPUMEHSTh TEXHOJIOTHIO KOMITBIOTEPHBIX CUMYJISIIIHIA BO3MOYKHO Ha Pa3TUIHBIX
JTanax ooyueHus:

- HA HAYaIbHOM dmane u3yyeHus memvl/pazoeia Al CaMOCTOSATEIBHOIO OCBOCHHS TEMBI,
Pa3BUTHS IPAKTHUYECKUX (MPO(HECCHOHAIBHBIX) YMEHUH;

- 8 cepeOuHe u3yueHus memvl/pazoenaniisi MPOMEKYTOUHOTO KOHTPOJIS 3HAHUM, OnpeaeeHns
CTCTICHH OCBOCHHSI, MOHUMAaHHS MaTepuana OOYJarOIIMMHUCS, BBISBICHHS AaclEKTOB, TPEOYIOMIMX
JOTIOJTHUTEILHOTO pa3dopa, mpopaboTKH;
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- npu 3a8epuienuy u3yyeHus memovl/pasoena s GOpMUPOBAHUS YMEHUSI TPUMEHSTh 3HAHUS Ha
IIPAKTUKE, OCBOEHUS IPAKTUYECKUX YMEHHUH; IpernojaBaTellb MOXKET BbIIBUTH CTEIIEHb OCBOEHHUS
oOy4aroluMuUCs MaTepuana, OCYIIeCTBUTh KOHTPOJb U OLEHKY 3HAHUH, MPOAHAIN3UPOBATh IIyOUHY
MMOHUMAHUS UMH TEMBI.

2. OnpeneneHue TeMbl, CUTyallud KOMIIBIOTEPHON CUMYJISILIUY, LEJIU IPUMEHEHHUS.

3. IIpogymbIBaHUE UTOTOB M PE3yJIbTaTOB, MO JOCTHKEHHUIO KOTOPBIX OYAET OMpeAesThCA
KAuecTBO BBIMIOJIHEHUS 3a/laHds — KPUTEPUH JUIsl OLIEHKH pe3yJbTaToB pPadOThl 0Oydaromierocs
(rpymrbi).

4. IToaroTtoBka npemnojiaBaTesieM He0OX0IUMOT0 TEXHUUECKOT0 ¥ IMPOrpaMMHOI0 00eCIIeYeHHUS.

5. Coobmienne TeMbl U (hopMaTa 3aHSATUST 00yJAIOITUMCS.

6. MoTtuBanusa 00y4Jaromuxcsi K akTHBHOM JESTEIIbHOCTH Ha 3aHSATUH.

7. Jlenenue oOy4aronmxcsi Ha TPyMIibl (IpU HEOOXOTUMOCTH).

8. IlpoBegenue mnpernojaBaTesieM WHCTPYKTaxa Mo paboTe ¢ KOMIIBIOTEPHOW CHUMYIISIIUEH,
03HAaKOMJIEHHE O0YYalolUXCsl ¢ OCOOEHHOCTSAMHU, TEXHUYECKUMHU BO3MOKHOCTSIMU U OIPaHUYEHUSIMU
KOMITBIOTEPHOU CUMYJISIIUY, €€ creun(UuKon, a TakKe MHCTPYKTaX MO0 TeXHUKE 0e30MacHOCTU Mpu
paboTe ¢ TEXHUKOM.

9. TlogrotoBka oOydJalomUXcsi K NPEACTOALIEMY 3aHSATHIO, MOBTOPEHHE MPOHJAEHHOTO
JIEKUMOHHOIO Marepuaja, O3HAKOMJIEHHWE C JOINOJIHUTEIbHBIMU HCTOYHUKAMU IO TeMme (IIpu
HEOOXOUMOCTH).

OCHOBHOH DTAI

[IpencraBisier coOOW  HEMOCPEACTBEHHYIO paboTy o0O0ydarommxcs ¢ KOMIBIOTEPHOU
CUMYJISIIUEH, UX BKJIOYEHHOCTb, AKTHBHYIO IESTEJIBHOCTb I10 PELICHUIO MOCTaBICHHON 3ajauu,
CUTYaIlUH, TOCTHKEHHUE HEOOXOUMBIX PE3yJIbTaTOB.

B pesynbrare paboThl ¢ KOMIBIOTEPHON CHUMYJSIIIMEH OOydaromuecs MpUOOPETaroT HOBOE
3HaHUE, YMEHHe, a TaKXe CIOCO0 pEeLIeHHs OIpeNeIeHHOW MpakTHUecKo (MpodeccrHoHalbHON)
3amauu (cutyanuu, npoosemsl). [lonydeHHsie mpu paboTe ¢ KOMIBIOTEPHON CUMYJISIIUEH Pe3yIbTaThl
(pa3paboTka MpoJyKTa, MCCIel0BaHUE CBOMCTB MOJIENH, IMpolLecca, BJICHU U Ip.) opopMiIsioTcs B
ANEKTPOHHOM (hopMare B BUE UTOTOBOTO MPOIYKTA.

Co cTopoHbl mpenopaBatens (OIpU  HEOOXOJMMOCTHM) IPOBOJAUTCS  JONOJHHUTEIBHOE
KOHCYJIbTUPOBaHUE, OKa3aHHE MOMOIIY 00y4JaroUMCs.

PE®JIEKCMBHO-OLIEHOYHBIM STAII

JlaHHBII 3TaM 3aKJII04aeTcs B MOJBEACHUM UTOTOB 3aHATHUS U COCTOUT U3 CIIEIYIOIINX I11aroB:

1. Ynopsnouenue, cuctemMaTu3anus 1 aHaJIu3 MpoieIaHHOM padoThI.

2. ComnocraBiieHue 1efiel KOMIbIOTEPHON CUMYIIALMU C TIOTyYEHHBIMU pPe3yJIbTaTaMH.

3. ®opmynupoBka BbIBOJOB 00 3(deKkTuBHOCTH MpojenaHHOH padoThl, OCYIIECTBICHHUE
KOHTPOJISI 3HAaHUM, YMEHHH 00y4aroIuXxcsl 10 TEME KOMITbIOTEPHON CUMYJISALINN.

4. CamooleHka oOydaroUMxcsi Mo paboTe ¢ KOMIBIOTEPHOW CHUMYJISIMEH, BbIsBICHUE
MPUOOPETEHHBIX MPO(GECCHOHATBHBIX 3HAHUI U YMEHUI, TUYHOCTHBIX KaueCTB.

5. CamooneHka mpenojaBareilsi O MPOBEJEHHOM 3aHATUU C KOMIBIOTEPHOM CHUMYJIALIMEH,
JOCTUKEHHUH MTOCTABJICHHBIX 1eJield 00ydeHus.

[[lxkana W KpUTEpUU OLEHUBAHMS PE3YJIbTaTa KOMIIBIOTEPHON CHUMYIISIUHU, BBITOJIHEHHOU
oOyuarolumMcsi, IPeACTaBIIEHbI B Ta0JINIIE

IlIkana Kputepun onenuBanus

- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPAaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKa3bIBaTh U 00OCHOBATh CBOM CY)KJICHHS INPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

OrneHka «3a4TeHo» - YMEHHE ONUCHIBAaTh (PU3NYECKUE 3aKOHBI, SIBICHUS U MIPOLECCHI;

- YMEHHUE MMPOBOJIUTH U OLIEHUBATH PE3YyJIbTaThl U3MEPECHHUII;

- CIOcOOHOCTh peliaTh WHXKEHEPHbIE 33Jauu (JONMycKaeTcs Hajaudue
MaJO3HAYUTENbHBIX OIIMOOK WM HEAOCTATOYHO TOJHOE pPACKPHITHE
coJlep’)KaHHuEe  BOMpPOCAa MM  TOTPEIIHOCTh  HENPHHIUIHAIBHOTO
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XapakTepa B OTBETE Ha BOIIPOCHI).

- OTCYTCTBUE HEOOXOAMMBIX TEOPETMUYECKUX 3HAHUMN; JIOMYyILEHbI
OIMOKH B ONpENEeICHUHU MOHATHNA U ONMUCAaHUU (PU3NYECKHX 3aKOHOB,
SBJICHUM M IIPOLECCOB, UCKAKEH MX CMBICJ, HE DPELIEHBl 3aJadd, HE
MIPAaBUJIBHO OLICHUBAIOTCS PE3YJIbTaThl U3MEPEHUM;

- He3HaHHE OCHOBHOI'O MaTepuaina y4yeOHOH MporpamMMsl, JOMYCKAOTCA
rpyObie OIMOKH B U3JI0KECHUU.

OreHka «He 3a4TEHOY

IIpuMepHAass TEMATHKA KOMIbIOTEPHBIX CUMYVJISIIMM:

1. MopnenupoBaHue 0JHOOCHOTO HAIIPSHKEHHOT'O COCTOSIHUS M IIOCTPOEHHUE BII0P BHYTPEHHUX
CHJIOBBIX (DAKTOPOB IPH PACTSKEHUE CIKATHUH.

2. MogenupoBaHue IUIOCKOIO HAIPSXKEHHOI'O COCTOSIHUS U IOCTPOEHHUE 3IIOP BHYTPEHHUX
CUJIOBBIX (DaKTOPOB IIPU KPYUEHUHU.

3. MopnenupoBaHue IUIOCKOTO HAMPSDKEHHOTO COCTOSIHUS M TIOCTPOCHHE SIIOP BHYTPEHHUX
CUJIOBBIX (DaKTOPOB MOMEPEUHOM H3THOE.

4.2. Ilpoueaypsl ¥ OLICHOYHBbIE CPEACTBA /ISl IPOBEIeHUS IPOMEKYTOYHOM aTTeCTANU
4.2.1. Dx3aMeH

Dk3ameH sBhseTcss (OpPMOM  OIIGHKM KauecTBa OCBOCHHUS OOYyYalOlIUMCS  OCHOBHOM
npodeccnoHaTbHOM 00pa30BaTeIbHONM MPOrPaMMBI TIO pa3jieiiaM JUCHHUIUIMHBEL [lo pesymbratam
9K3aMeHa 00YYaroIIeMyCsl BBICTABISETCS OLEHKA «OTIMYHOY, «XOPOIIOY, «yIOBICTBOPUTEIHHOY» WIIH
«HEYIOBJIETBOPUTEITHHOY.

DK3aMeH MO0 [UCHUIUIMHE TPOBOAUTCA B COOTBETCTBHM C pACHHCAHHEM MPOMEKYTOUHOM
aTTeCTAallu, B KOTOPOM YKa3bIBACTCA BPEMs €T0 MPOBCACHUA, HOMEP ayAUTOPUHU, MECTO IPOBCACHUS
KOHCYJbTaIlMH. Y TBEPkKACHHOE paclucaHue pa3MeliaeTcsa Ha HHPOPMAIIMOHHBIX CTeHaX, a TaKKe Ha
opUIMaTBEHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUN [UIsI MPOMEXKYTOUHOM aTTecTallud OOYyYaroIIMXCS YCTaHABIUBAETCS
paboueit mporpaMMON TUCIUTIIMHBI U JIOBOJAUTCS JIO CBEJICHHS 00yJaIONIUXCcs B HaYalIe ceMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuiio, JekTtopamu. C paspelieHus 3aBeayromiero xaheapoit
Ha DK3aMEHE MOXET IPUCYTCTBOBATh IpenojaBareib Kadeapbl, NPUBJICYEHHBIH A TOMOIIU B
mpueMe »HK3aMeHa. B ciydae OTCyTCTBHS BEAYyLIEr0 MpenojaBaTeNsi dK3aMeH MPUHHUMAETCs
MperoaBaTesieM, Ha3HAYCHHBIM PaCIOPsHKEHUEM 3aBEAYIONIETO Kadeapoi.

[IpucyTcTBHE Ha »SK3aMeHe MpemnojaBaTeneid ¢ Apyrux kKadeap 0e€3 COOTBETCTBYIOIIETO
pacmopspKeHHs peKTopa, IPOpPEKTopa 1Mo yueOHo# padoTe win JekaHa GakyinbTeTa He TOMyCKaeTCsl.

OOyyaronuecs Mpu sSIBKE Ha dK3aMeH 00s3aHbI UMETh MPHU ce0e 3a4eTHYIO KHIKKY, KOTOPYIO
OHU TIPEABABIAIOT dK3aMEHATOPY.

Jlnst mpoBeieHus SK3aMeHa BeAyIIUi MpernojaBaTellb HaKaHyHe TOJy4YaeT B IeKaHaTe 3a4eTHO-
9K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIaeTCsA B JEKAHAT TOCIE OKOHYAHHS MEPONPHUSATHS B
JICHb MPOBEICHUS YK3aMEeHA U YTPOM CIICTYIOIIEro JTHSI.

OK3aMeHEbI IpOBOAATCA 110 onieraMm B YCTHOM HWJIMW THUCBMCHHOM BHIC, b0 B BUC
TECTUPOBaHUS. DK3aMEHAIIMOHHBIC OMIIETHI COCTABISIOTCS 110 YCTAaHOBICHHON (hOpME B COOTBETCTBUU
C YTBCPXKIACHHBIMU K&(b@}lpOfI OK3aMCHAIIMOHHBIMU BOIIPOCAMH W YTBCPKIAAIOTCA 3aBCAYIOIIUM
kadenpoii exxerogHo. B Ousere comepxurcs 2 TeOpETUIECKUX BOMPOCa U 3a/1a4a.

DK3aMeHaTOpy MPEOCTaBIsAETCS MPaBO 3aJ1aBaTh BOMPOCHI CBEpX OWIIETa, a TakKe IMOMHUMO
TCOPCTUUCCKUX BOIIPOCOB AaBaThb MJIA PCHICHUA 3aJadd U HOPUMCPBI, HC BBIXOJJAIINC 3a paMKH
MPOMJIEHHOr0 MaTepuasa Mo u3y4yaeMon JTUCIUIUINHE.

3HaHI/I5I, YMCHHA U HABBIKH 06y11a101up1xc;1 OMPCACIIAOTCA OLICHKAMU «OTJIMYHO», «XOPOILO»,
«yIOBJICTBOPUTEIIHO»,  «HEYJOBIETBOPUTEIBHO»,  KOTOpPHIE  BBICTABISIOTCS B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHKKY O0y4aroerocs B IeHb dK3aMeHa.
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IIpu mpoBefeHHMH YCTHOrO 5K3aMEHa B ayJAUTOPHM HE JOJDKHO HaxXxoOUThbcs 0ojiee BOCBMHU
00y4aromuxcs Ha OAHOTO MPETIO1aBaTEs.

IIpu nmpoBeneHMM YCTHOrO 3K3aMeHa OOydaroluiics BbIOMpaeT SK3aMEHAIMOHHBIA OWJIeT B
CIly4aifHOM MOpSIJIKE, 3aTeM Ha3bIBaeT (PaMIIINIO, UMs, OTYECTBO U HOMEP 3K3aMEHALMOHHOTO Oujera.

Bo Bpems »5k3ameHa oOyd4aromuecss MOTYT IIOJb30BaTbCsi C pa3pelleHus HK3aMeHaropa
IpOrpaMMOil JTUCIMIUIMHBI, CIPABOYHOM M HOPMATUBHOM JUTEPATypOH, APYrUMH IOCOOHMSAMHU U
TEXHUYECKHMHU CPEACTBAMHU.

Bpemst moAroToBKM OTBETa MPHU caayde SK3aMeHa B YCTHOW (opMe JODKHO COCTABIISATH HE MEHEE
40 MuHYT (TI0 JKEJTaHUIO 00YYaIOIIEerocsi OTBET MOXKET OBITh TOCPOYHBIM). Bpems oTBera — He Ooee
15 MunyT.

OOyuaronuiics, UCTIBITHIBAIOIINI 3aTPYAHEHUS IPU NOArOTOBKE K OTBETY IO BHIOPAaHHOMY UM
Ousery, UMeeT MpaBO Ha BBIOOP BTOPOro OWIIETa C COOTBETCTBYIOIIMM IPOJUIEHUEM BPEMEHH Ha
noAroToBky. [Ipy oxoHYaTeIbHOM OLICHMBAHUM OTBETA OLIEHKAa CHMXKaeTcs Ha oauH Oami. Beigaua
TPEThEero OMyIeTa He pa3pernacTcs.

Ecnu oOyuaronuiics sBUJICS Ha 3K3aMEeH, U, B3sIB OMJIET, OTKa3aics OT IPOXOXKICHUS aTTeCTalluu
B CBS3M C  HENOATOTOBJIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTaBISETCA  OLEHKa
«HEYJOBJICTBOPUTEILHO.

Hapymienue IuCUUIUIMHBI, CIHUCHIBAaHUE, MCIIOJIB30BAaHME OOYYarOIIMMUCA Hepa3peleHHbIX
[IEYaTHBIX M PYKOIHUCHBIX MaTepHajoB, MOOMIIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTHX BUJIOB JIMYHOM KOMMYHHUKAIIHOHHONW M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs aTTECTAllMOHHBIX MCIIBITaHUI 3ampenieHo. B cioywyae HapymeHust 3Toro TpeOGoBaHUS
nperoiaBaTeNlb 005M3aH yIaTUTh OOYYaIOIIETrocs W3 ayAWTOPHUH M TMPOCTaBUTH €My B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIIBLHOY.

BoicTaBneHne OLIEHOK, IIOJYYEHHBIX HpPU I[OABEIECHUU PE3YJIbTaTOB IMPOMEXYTOUHOMN
aTTeCTallud, B 3aY€THO-DK3aMEHAIMOHHYIO BEJIOMOCTh M 3aUeTHYK0 KHIDKKY TIIPOBOJUTCS B
MIPUCYTCTBUU caMmoro ooOydaromierocs. IIpemnogaBaTenn HECyT NMEpPCOHAIBHYIO OTBETCTBEHHOCThH 3a
CBOEBPEMEHHOCTh U TOYHOCTb BHECEHHUS 3amHceld O pe3ylbTaTax HpPOMEXYTOYHOW aTTecTaluu B
3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh U B 3a4E€THbIE KHUKKH.

HesiBka Ha »K3aMeH OTMedYaeTcss B 3a4€THO-9K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAaMM «HE
SIBHJICSI.

Jns  oOydaromuxcsi, KOTOpble HE CMOIVIM cJaTh 3K3aMEH B YCTAHOBIJIEHHBIE CpPOKH,
VYHuBepCcUTET yCTaHABIMBAET NEPUOJ JMKBUIALUHU 33J0JKEHHOCTH. B 3TOT nmepuoa npenojaBaTeny,
IPUHUMABIINE 5K3aMEH, JOJDKHBI YCTAaHOBUTh HE MeHee 2-X JIHeH, Koraa oHu OyayT NpUHUMATh
3a10JKeHHOCTU. VHpopmanus o JHUKBUAALMK 33J0JKEHHOCTH OTMEYaeTcs B HSK3aMEHAllMOHHOM
JHCTE.

OOyyaromumcsi, MOKa3aBIIUM OTJIMYHBIE M XOpOIIME 3HAHMUS B TEUEHHE CEMECTpa B XOJe
MOCTOSIHHOTO TEKYIIET0 KOHTPOJI YCIIEBAa€MOCTH, MOXET OBITh IPOCTABICHA SK3aMEHAIMOHHAs
OLIEHKa IOCPOYHO, T.e. 0e3 craun sk3ameHa. OleHKa BbICTaBISIETCA B AK3aMEHALMOHHBIN JIUCT WK B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WHBanmap! 1 aMna ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMHU 37I0POBBS, MOTYT CIaBaTh SK3aMEHBI B
MEXCECCHOHHBIN MEPHO/] B CPOKH, YCTAaHOBJICHHbIE WHANBUYAIbHBIM YU€OHBIM IJIAHOM. MIHBaIM Bl U
JUIa ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbsI, UMEIOLINE HAPYHIEHUS! OMOPHO-IBUTaTEIILHOTO
ammapara, JOIyCKaloTCs Ha AaTTeCTallMOHHBIE HCIBITAaHUS B CONPOBOXIEHHUH ACCHCTEHTOB-
COIPOBOXAAIOIINX.

[Tponienypa mpoBeAeHUS NPOMEKYTOUHOW aTTeCTallMd s OCOOBIX CIIydaeB H3JI0KEHA B
«[TonoxeHnu o TEKyIIeM KOHTPOJIE YCIIEBAEMOCTU M MPOMEKYTOUHOM aTTecTalli 00y4aromuXcs 1Mo
OIIOII 6akanaBpuata, cnenuanurera u mMaructpatyps» ®I'bOY BO HOxHo-Ypansckuit [AY (2016
T.).

[Ikana 1 KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCs MPECTABICHBI B TAOIUIIE.

IlIkana Kputepun onenuBanus
OneHka 5 BCECTOPOHHEE, CHCTEMATHYECKOE U TITyOOKOE 3HAaHHWE MPOrPaMMHOI0 MaTepuaa,
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(oTMuHO) YCBOCHHE OCHOBHOM U JIOIOJIHUTEIBHOM JIUTEPATyphbl, PEKOMEHJIOBAHHOU
IPOrpaMMOM TUCUMIUIMHBL, IPAaBUIbHOE pellieHHe HH)KEHEPHO! 3a1auu.
Onenka 4 [OJTHOE 3HAaHUE NPOTPAMMHOTO MarepHaja, YCBOCHHE OCHOBHOW JIMTEPATYpHI,
(xopo1wo) PEKOMEH/IOBaHHON B IIporpamMMe, HAJIWYME MAaJTO3HAUYUTENIbHBIX OLIMOOK B
pELICHNH MHXXEHEPHOW 3a/Jaud, WM HEIOCTaTOYHO TIIOJIHOE PAacCKPBITHE
coJiepKaHue BOIIPOca.
Onenka 3 3HaHHE OCHOBHOT'O MPOrPaMMHOIO MaTepuajsa B MHUHUMAIbHOM o00beMe,
(YlOBIETBOPHU- | IOTPELIHOCTH HENPUHIMIIHAIBLHOTO XapakTepa B OTBETe Ha HJK3aMEHE U B
TEJIBHO) pELICHUH WH)KEHEPHOW 3a1a4H.
Onenka 2 npo0esbl B 3HAHMSAX OCHOBHOIO IPOTrPaMMHOIO MaTepualla, NMPUHIMIINAIbHBIE
(HeyOBIIETBO- | OIIMOKH IIPU OTBETE HA BOIIPOCHI U B PEIICHUN UHKEHEPHOH 3a/1auu.
PHUTEIIBHO)

Bomnpocs! Kk 3xk3aMeHy

1. TloHsTHA IMPOYHOCTH, KCECTKOCTH, YCTOI‘/'I‘II/IBOCTI/I. OCHOBHBIE THIIOTE3BI COIIPOTUBJICHHUA

MaTepHUalIoB.

O 03O L B~ Wi

. Knaccudukanus ten. [IpuHIUIIBI TOCTPOEHUS pACUETHOM CXEMBI.

. BHemHue cuitel, nX KiaccuuKaims.

. [loHsiTHe ¥ BUIBI BHYTPEHHUX CUJIOBBIX (DAKTOPOB.

. [Toctpoenue >mr0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB METOJIOM CEUCHHIA.

. [IpaBuiia mocTpoeHus SMIOP BHYTPEHHHUX CHIIOBBIX (DaKTOPOB IIPU PACTSKEHUU (CHKATHH).
. [IpaBmita mOCTPOCHHUS S0P BHYTPCHHUX CHIIOBBIX (DaKTOPOB IIPHU KPYUSHUH.

. [IpaBuiia mocTpoeHUs SMIOP BHYTPEHHUX CHIIOBBIX ()aKTOPOB IpU U3THOE.

. [lonsaTHE HaNpsHKEHUs, KOMIIOHEHTHI HAPSKEHUS.

10. [onsaTue o nedopMariiv, KOMIIOHEHTHI JepOpMaIiy.

11. XapakTepucTuka NpocTsIX BUJOB HAIPYKECHHUS.

12. OcHOBHOE yCIIOBHE IPOYHOCTH.

13. OcHOBHOE yCITOBHE KECTKOCTH.

14. Tlnarpamma negopMupoBaHus MaTepuaia: oOuias XxapakTepucTHKa.

15. OcobenHocTu nuarpaMM AeQOpMUPOBAHUS TUIACTUYHBIX U XPYIKUX MaT€pHAaIIOB.

16. Onpenenenne MEXaHNYECKUX CBOMCTB CTAJIEH U CILIABOB.

17. CocTaBistoniyie MEXaHU4YECKUX CBOMCTB CTAJICH U CILIABOB.

18. OcoGeHHOCTH YCIOBHS IPOUYHOCTH JIJIsl MJIACTUYHBIX M XPYIKHX MaTepHUasoB.

19. IloHsiTHEe O PACTSXKEHUU U CKATUH, BHYTPEHHUE CHIJIOBBIE (PAKTOPBI, MOCTPOEHHUE SIIOP
BHYTPEHHHUX CUJIOBBIX (PAKTOPOB.

20. Pacuer Ha MPOYHOCTH MPH PACTSKEHUH (CKATUH).

21. 3axon 'yka npu pactskenuu (cxxatun) u ko durment Ilyaccona.

22. Onpepenenne nepeMenieHnid pu pacTHKCHUH (CKATUH).

23. Buapl pacyeToB Ha IPOYHOCTD.

24. TlonsTe O Kpy4e€HHUHU, BHYTPEHHHUE CHIJIOBBIE (DaKTOpPbI, IOCTPOECHUE S0P BHYTPEHHUX
CHJIOBBIX (DaKTOpOB.

25. PacueT Ha NpOYHOCTH NPU KPYUYECHHH.

26. 3akoH ['yka npu Kpy4eHuwu.

27. Onpenenenne nepeMeneHnid pu Kpy4eHNH.

28. Tlonstue o0 wm3rube, BHYTpEHHHE CHIIOBBIE (AKTOPHI, MOCTPOCHUE SIIOP BHYTPEHHUX
CUJIOBBIX (haKTOPOB.

29. Hanpspkenus npu usruoe.

30. PacyeT Ha MPOYHOCTD MPH U3THOE.

31. IloHsATHE O TEOMETPUUYECKUX XAPAKTEPUCTUKAX TUNIOCKUX CEUEHHH.

32. CtaTuyeckuii MOMEHT ceueHus1. OnpenesieHre EHTPa TAKECTH CEUCHUS.

33. MoMEHT UHEpPLUH CEUEHUS: TIOHATHE, ONIPEIETICHHUE, UCTIOIb30BaHuUE.
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34.

HN3MmeHeHne MOMEHTa HUHEPpIUN CCUCHUA IIpH TMapalZICJIBHOM IICPEHOCC CHCTCMbI

KOOpAMHAT.

35.
36.
37.
38.
. Yrpyras nuHus Oanku mpu u3ruoe.
40.
41.
42.
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bpecnay.

43.
44.
45.
46.
47.

OnpeneneHrne MOMEHTa HHEPLIMM COCTABHOTO CEYECHHUS.
ITonsTHE IIIaBHBIX OCEH U IVIABHBIX MOMEHTOB UHEPLIUHU.
MOMEHT CONPOTHUBIICHUS CCUEHUS.

Parnmonanbubie (hOpMBI OMIEPEYHBIX CEUCHU.

Omnpenenenue nepeMenieHui mpu u3rnoe metoqom Mopa.
Omnpenenenue nepeMereHuil npu u3ruode ¢ UCroab30BaHNeM npaBuia Bepemiaruna.
Omnpenenenue mnepeMelIeHH Npu H3rHbe ¢ HCmoib30BaHHEeM (GopMynsl Miosuepa-

OnpeneneHue nepeMenieHui mpy u3rude ¢ ucroab30BaHueM Gopmynsl CHMIICOHA.
[ToHsITHE HANIPSHKEHHOTO COCTOSIHMSI B TOYKE Tejla. BHIbI HAPSHKEHHOTO COCTOSTHUS.
[Tnockoe HanpspDKeHHOE cocTosiHUE. [ JTaBHBIC IUTOMIAKY U TIIaBHBIC HANIPSKESHUS.
O060061eHHbI 3aKkoH ['yka.

Teopur TPOYHOCTH, TPUMEHSEMBbIC JUIS pacdyera KOHCTPYKIHMHA W3 TUIACTUYHBIX

MaTCpHaIOB.

48.
49.
50.
51.

Teopun NPOYHOCTH, IPUMEHSAEMBIE [T pacdyeTa KOHCTPYKLIUN U3 XPYIIKUX MaTEPHAIIOB.
CrnoxHoe conpotuieHue. Pacuetr mpoyHocTu npu KOcom U3ruoe.

CrnoxHoe conpoTuBiIeHHE. PacueT mpOYHOCTH NpY BHELEHTPEHHOM PaCTsHKEHUU-CKATHH.
CrnoxHoe conpoTuieHue. Pacuetr mpouHocTu npu u3rude ¢ KpydeHueM.
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6 JJUCT PETUCTPAIIUU U3MEHEHUM

Howmepa nmmcros OcHoBaHue JHata
Howmep Pacmndposka
quist BHeceHus | Iloamnuce Hara BBEJICHUS
HU3MEHEHHMS | 3aMEHEH- aHHYJIHPO- . MOJITHCH
HOBBIX U3MEHEeHUN U3MEHEHUs

HBIX BAaHHBIX






