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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3ysbTaTaMu ocBoeHuss OIIOIT

1.1. lean u 3aaa4y AUCHUIIHHBI

bakanasp mo HampasieHuto moaArotoBku 35.03.06 ArpowH>XeHEpHUs JOJDKEH OBITh MOATOTOBJICH

K  CIEOYIOLIUM

BHUJaM

npodeccuoHaNTbHOM

ACATCIIBHOCTH:

Hay4YHO-UCCJIEN0BATEIbCKOM,

MPOU3BOJACTBEHHO-TEXHOJIOTHYECKOM, OPTaHN3AIMOHHO-YIIPABICHYECKON, MPOEKTHOM.

Heas AucHMMIMHBI — cHOPMUPOBATH Yy CTYICHTOB CHUCTEMY 3HAHMH, YMEHHI, HAaBBIKOB B
00JIaCTH MPUKIIAJHON MEXaHUKH Ae()OpMUPYEMOro TBEPAOro Tella, HEOOXOIUMBIX AJIS MOCIeyIoIeH
npogecCHOHATBFHON MOArOTOBKU OakaiaBpa, CIIOCOOHOTO K APPEKTUBHOMY PEUICHUIO MPAKTHYECKUX
3aJja4 CeJIbCKOXO3SICTBEHHOIO IMPOM3BOJICTBA, @ TAKXKE CIIOCOOCTBYIOIUX JaJIbHEHIIEMY pa3BUTHUIO

JIMYHOCTH.

3agayu AUCHMILINHBI:
— OBJIAJIETh TEOPETUYECKUMH OCHOBAMH M MPAKTUYECKUMH METOJIAMU PACYETOB Ha MPOYHOCTD,
KECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKLIUNA U MAIlIWH;
— 03HAKOMHTBCSI CO CBOMCTBAMM KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB, 3JIEMEHTAMU PallMOHAIBHOTO
MPOEKTUPOBAHMS KOHCTPYKILIUH.

1.2. [lnanupyemMbie pe3yabTaTbl 00y4eHHUS MO TUCHHUILIHHE

(moka3zaresu cGOpMHUPOBAHHOCTH KOMIIETEHIHIA)

MaTcpHrajia ACTajIun -

[Tnanupyemblie [Tnanupyemsble pe3ynbTaThl 00y4YeHHs 10 AUCLIUTLINHE
pe3yIbTaThI
ocsoerms OTIOII 3HaHUSA yYMEHUs HaBBIKH
(KOMIIETEHITNN )

OIIK-4 OOyuaromuiicst 10JKeH OO6yuaronuiics OO6yuarouuiics
CIIOCOOHOCTh 3HATh: METOJI0JIOTUIO JIOJDKEH YMETh: JIOJKEH BIIAJIETh!

pemaThb Kypca «ConpoTuBieHue BBITIOJIHATh HaBBIKAMU
UH)KEHEPHBIE MaTepHaoBy, OCHOBHBIE CTaHJApTHBIE BHJIbI IPAKTUYECKOT O

3a71a4uu C pacueTHble (POPMYIIBL, MPOYHOCTHBIX UCIIOJIb30BAHUS
UCIIOJIb30BaHUEM AJITOPUTMBI PACUETOB pacyeToB, OLIEHUBATh METOZIOB pacyera
OCHOBHBIX 3aKOHOB | 3JIEMEHTOB KOHCTPYKIIUI MOJTyYCHHbIE KOHCTPYKLIUN Ha
MEXaHUKH, Ha POYHOCTh, KOTOPbIE Pe3yabTATHI C TOUKH IIPOYHOCTb IIPU
AJIEKTPOTEXHUKH, UCTIONB3YIOTCS JUIS 3pEHHS UX pereHnH
TMJIPABIIUKH, peLIeHHs] UHKEHEPHBIX paBoo0100us, WH)KEHEPHBIX 337134 -
TEPMOJMHAMUKH U 3anad - (b1.B.06-3.1) SKOHOMUYHOCTH U (b1.B.06-H.1)
TEIIOMaccooOMeHa Ha/IeXKHOCTH IIPU
pelIeHIH WHXEHEPHBIX
- (b1.B.06-Y.1)

OIIK-5 OOyuarommiicst 10JKeH OO6yuaronuiics OO6yuarouuiics
CIOCOOHOCTh 3HaTh: METOJI0JIOTUIO JIOJDKEH YMETh: JIOJKEH BIIAJIETh!
000CHOBAHHO Kypca «ConpoTuBieHue BBITIOJIHATh HABBIKAMU

BBIOMpATh MaTepuan | MaTepuajoBy», OCHOBHbIE CTaHJapTHBIE BHJIbI IIPAKTUYECKOTO
U CIIOCOOBI €ro pacueTHble (HOPMYIIBL, MIPOYHOCTHBIX UCIIOJIb30BAHUS
00paboTKu A AJITOPUTMBI PACYETOB pacyeToB, OLIEHUBATh METOZIOB pacyera
IIOJIy4YEHUS CBOMCTB, | 3JIEMEHTOB KOHCTPYKLIUU [IOJy4YECHHBIE KOHCTPYKLUI Ha
o0ecrneynBamIUX | Ha MPOYHOCTh, KOTOPBIE Pe3yabTATHI C TOUKH POYHOCTh AJIS
BBICOKYIO UCTIOJIBb3YIOTCS JUIS 3pEHHS UX o0ocHOBaHUA BbIOOpa
HaAJIE)KHOCTD JAETaINl 000cHOBaHUS BBIOOpA paBIoo00us, Marepuaia JIeTajau -

9KOHOMMHNYHOCTH U

(51.B.07-H.2)




(51.B.06-3.2)

HaJIOKHOCTH IS
o0ocHOBaHUA BbIOOpa
MarepHaia JIeTay -

(b1.B.06-Y.2)
[1K-2 OOyuaromuiicst T0JKeH OO0yuarommiics OO0yuarommiics
TOTOBHOCTB K 3HATh: JIOJI’KEH YMETh: JIOJDKEH BIIAJICTh:
YYacTHIO B OCHOBBI TpeOOBaHUI VYUTHIBATh MPU METOJIaMH CHJIOBOTO
POBEICHUU paboTocrnocoOHOCTH KOHCTPYHPOBAHUU aHaJM3a JeTaycH,
UCCJICIOBAHHMA JeTajiel MallliH U BUIBI TpeOOBaHUS MEXaHH3MOB W MaIlIHH
pabounx u OTKa30B JIeTaJIeH - MIPOYHOCTH, - (b1.B.06-H.3)
TEXHOJIOTHYECKUX (b1.B.06-3.3) HaJIC)KHOCTH,
MPOIIECCOB MAIITUH TEXHOJIOTHYHOCTH,
SKOHOMHYHOCTH,

CTaHJapTU3ALUH U
yYHU(DUKAITIN, OXPAHBI
TpyZa, IPOMBILUICHHOU
ICTETUKH —
(b1.B.06-Y.3)

2. Mecto nucuuminnel B cTtpykrype OITOIIT

Jucuummna «CoNpoTHUBIEHHE MaTepHaliOB» OTHOCUTCS K O0s3aTENbHBIM JUCHUILIMHAM
BapuatuBHOi yacTu bioka 1 (b1.B.06) ocHoBHO# npodeccrnoHanbHOi 00pa3oBaTEIBLHON MPOTPaMMBbI
OakanaBpuaTa MO HampaBieHHIO MoAroToBKU 35.03.06 ArpoumkeHepus, npodpmib — TexHUUecKue
CHUCTEMBI B arpobu3Hece.

Pa3zaenbl 1uCHUNIMHBI 1 MEKTUCIUIJIMHAPHBbIE CBSA3M € 00ecneYuBAKIIMMHA
(mpeamecTBYOIMMH) U 00ecnieYrnBaeMbIMU (MOCIeTYOIIMMHA) T CHUILTHHAMMA

No HaumenoBanue obecreqnBaronmx DopmupyemMble KOMIETEHITUN
3 (MpenIIecTBYIOMUX ) U 00eCIeYnBaCMbIX
/1 Pasnen 1 Paznen 2
(mocneayromux ) TUCIUTUINH, IPAKTHK
[IpenmecTByronye AUCIUNIINHBI
1. Teopernyeckass MEXaHHKa OIIK-4, TIK-2 OIIK-4, I1K-2
MarepuasioBeieHue OIIK-5 OIIK-5
3. | MaTtemaTtuueckuii aHaJIU3 B arpOMHKEHEPHUHI [1K-2, OIIK-4 I1K-2, OIIK-4
[Tocnenyromue TUCHUTIITMHBI
1. ‘ JleTaiy MallliH ¥ OCHOBBI KOHCTPYMPOBAHMS | OIIK-4 | OI1K-4

3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

O0beM quCHUIUIMHE cocTaBisteT 5 3adueTHbIX eaunuil (3ET), 180 akagemudeckux 4acoB (nanee
yacoB). JlucrumauHa uzyqaercs B 4, 5 cemecTpax.

3.1. Pacnipenesienue o0beMa TUCUUIJIMHBI 110 BUIaM Y4eOHOH padoThI

Buz yueGHoit paboTsl KoJnuecTBo 4acos

KonTakTHasi padora (Bcero) 74

B ToMm uucine:




Jlexmmm (J1) 30
[Tpaktuueckue 3ansatus (I13) 30
JlabGopaTtopusbie 3ansTus (J13) 14
CamocrosiTesabHast padora odyuarommxcs (CP) 79
Kontpoanb 27
Hroro 180

3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 10 pa3aeiamM U TeMam

B TOM YHCJIE
Ne Bcero
oMb HanmenoBanue pasziena U TEMbI ac. KOHTaKTHas paboTa CP | Konrpom
J | 13 | I3

Paznien 1. PacueTsl Ha MPOYHOCTH U JKECTKOCTh MPH MPOCTHIX BUIAX Ae(POPMUPOBAHUS

1.1. | Beenenue 41 8 - 10 23 X

1.2. | lleHTpanbHOE pacTsKEHUE-CKATHE 15 2 4 2 7 X

13, I'eomerpuueckue XapaKTePUCTAKH 6 4 i ) 1 X
IIONEPEYHBIX CEUYEHUI CTEPIKHS

1.4. | CaBur u Kpy4yeHue 15 2 4 2 7 X

1.5. | [IpsiMoii momepeuHbIit U3ruo 38 4 4 6 23 X

Pasnen 2. PacueTsl Ha IPOYHOCTD IPU CIOXKHOM CONPOTHBIIEHUU

21, Hanpsixennoe n neopMupoBaHHOE ) ) i i i X
COCTOSIHME B TOUKE TeJa

2.2. | Teopuu MpOYHOCTH 2 2 - - - X

2.3. | Buapl ClI0XHOTO CONPOTHUBIICHUS 34 6 2 8 18 X
KonTposb 27 X X X X 27
HTroro 180 30 14 30 79 27

4. CTpyKTYypa U cofepkaHue JUCUUIIIHHBI
4.1. Cogepxanune TUCUUIIMHBI

Paszgea 1. PacueTsl HA IPOYHOCTD M KECTKOCTH MPH MPOCTHIX BUAAX A1e(OPMHUPOBAHUSA

Beenenne

Henp kypca «CompoTuBieHue MarepuanoB». CONpPOTHUBICHUE MATEpPUATIOB  KakK pas3fen
MeXaHuKu naepopmupyemoro Ttena. CBs3b Kypca C H3y4aeMbIMH IO NpOQUIII0 OOIIEHAYYHBIMH,
OOIIEMH)KEHEPHBIMU U CTIEUHUAIbHBIMU TUCHUIUTMHAMUA. OCHOBHBIEC TOHATHUS, TUIIOTE3bI, OMPECIICHUS
U TPUHLUIBl CONPOTUBIECHUS MaTepuasnioB. OOBEKTHl H3ydeHUs. PeanbHbli 0OBEKT W pacueTHas
cxema. OmopHbie ycTpoiicTBa. BHemHme Harpy3ku u ux kiaccudukanus. BHyTpeHHHE CHIBI U
BHYTpeHHHUE cujioBble (hakTopbl. Metoa cedenuil. [IpaBuia mocTpoeHus S0P BHYTPEHHUX CHIIOBBIX
¢daktopoB. Hampspkenus, nedopManuu — MOHIATHE W BUABL. MeXaHHYeCcKHE CBOICTBA MaTepUasoB.
JHuarpamma nedopmupoBanust marepuaia. 3akon ['yka. Koapduuuent Ilyaccona. OcHoBHOE ycioBue
MIPOYHOCTH, IOMyCKaeMble HanpshKeHus, koddduimeHT 3amaca.

LlenTpajibHOE pacTAKeHUE-CKATHE

Ilonsate o0 pacTsbkeHHMH M cxaTuu. HampsbkeHuss npu  pacTsbkeHHH-cxatuu. Pacuer Ha
npoyHocTh. Jlehopmannu u nepeMerienust Npu pacTsHKEeHUHU-CKATUH. Pacder ®ecTKOCTH.

I'eomeTpuyeckne XapaKTepUCTHKH MONEPEYHBIX CEYeHUH CTEPIKHSA

[ToHsiTHE O TrEeOMETPUYECKHUX XapaKTEPUCTUKAX IUIOCKMX cedeHuid. CTaTU4ecKuil MOMEHT
CONpoTHBIIeHUs cedeHud. OrnpenencHue ILEHTpa TSHKECTU cedeHHMs. MOMEHT HHEpLUU CEYEHUS.
N3MeHeHne MOMEHTa MHEPLMH TIPU NapajuieIbHOM NEpeHOce Ocel KoopauHat. M3amMeneHne MmomeHTa
MHEpPLMH TPU MOBOPOTE OCEM KOOpAMHAT. [J1aBHBIE OCHM M TJaBHbIE MOMEHTHl MHEpPUHUU. MOMEHT
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conpoTuBieHUsl ceueHUs. CBsI3b MOMEHTa CONPOTHBIEHHS M MOMEHTa MHepuuu. ['eomerpuueckue
XapaKTEPUCTUKHU XapaKTEPHBIX BUJOB CECYCHUIA.

CaBur u kpyyenue

Pacuer 3aknenouynsix coenuHenuid. [lonstue o kpydenuu. HanpsixeHust Ipu KpyYEHUH KPYTIIbIX
BasioB. Pacuer Ha npouHocTs. [ledopmariuu u nepemenieHus npu KpydyeHuH. PacueT kecTKoCTH.

IIpsiMoii monepeyHbId U3rud

[Tonarue 06 uzrube. Hanpspxenus npu u3rube Oanok. Pacuer Ha mpouHocTh. PanmonanbHble
(hopMBI TTOMIEPEYHBIX CeUeHUI Oayiok mpu mu3rude. Jledopmanuu ¥ epeMenieHus: Ipu u3ruoe 0ajox.
JuddepenunanbHoe ypaBHEeHHE yIpyroi IuHUM 6anku. OnpeaeneHue nepemMenienuii Mmerogom Mopa.
Pa3znen 2. Pacuersl HA IPOYHOCTH MPH CJIOKHOM CONPOTHBJIEHUH

HanpsizxkenHoe 1 1e()OpMUPOBAHHOE COCTOSTHHE B TOUYKE TeJla

[TonsiTE O HAmpPsHDKEHHOM COCTOSIHMM B TOuYKe. Buubpl HampsbkeHHOro coctosHud. I[lmockoe
HaIpsDKEHHOE COCTOSIHME. | TTaBHBIE MIJIOMIAAKHU U [VIaBHBIE HANPsKEeHUs. MakcUMallbHbIE KacaTelbHbIE
HanpspkeHus. MccnenoBanne HapsHKEHHOTO COCTOSIHUS B MPOCTEHIUX cirydasx. OO00IeHHBINH 3aKOH
I'yka. KoMrmoHeHTHl [1e()OPMHPOBAHHOTO COCTOSHUS B TOYKe Tena. Buabl nedhopMUpOBaHHBIX
COCTOSIHMIA.

Teopuu npoynocTu

[TonsiTE O IPOYHOCTH MATEPHUAIOB U KOHCTPYKIUHM IIPHU CIOXKHOM HANpPSHKEHHOM COCTOSIHHH.
IIpenenbHble HANIPSKEHHBIE COCTOSIHUA. Teopun Havyana MIacTUYeCKOro TeueHus. Teopus MpOYHOCTH
Mopa.

Buabl ¢/10KHOTO CONPOTHBJICHUSA

Pacuer Ha mpoyHOCTh mHpu KocoM usrudOe. Pacuer Ha NpPOYHOCTh NPU BHELEHTPEHHOM
pacTsHKeHUU-CKaTHH. PacdeT Ha MPOYHOCTH MPH KpydeHUH ¢ u3rubom. OOmui ciydail CIOKHOTO
COIIPOTHBIICHUS.

4.2. Coaepxanue JeKI Ul

Ne Kon-Bo
HauMmenoBaHue nekmuu
/1 4acoB
Henp kypca «ComnpoTuBiieHue MarepuanoBy. CONpPOTUBIECHUE MATEPHANOB Kak
paznen mexaHuku gAepopmupyemoro Ttena. CBsizb Kypca € HM3y4aeMbIMH IIO
npoduITto 00IIeHayYHBIMH, OOIIEUHKEHEPHBIMHI U CIICIIUABHBIME JUCIIUILITUHAMH.
OCHOBHBIE TOHATHSA, THUIIOTE3bl, OMNPENEICHUS M NPHUHIMUIB CONPOTUBICHUS
MaTtepuanoB. OObEKTHl U3YUEHUSI — AIEMEHThI KOHCTPYKIUN: CTEPKEHbB, IJIACTHHA,
o0onouka. PeanbHpIit 00beKT 1 pacyeTHas cxema. OMOpHBIE YCTPONCTBA.

Buemnue Harpy3ku u ux knaccudukarys. BHyTpeHHHE CHIBI U BHYTPEHHHE
2. | cunoBeie (akTopsl. Meton cedeHuit. [IpaBmia MOCTPOCHHsI S0P BHYTPEHHUX 2
CHJIOBBIX (DaKTOPOB.

Hampspkenus, nedbopmamuu — mMOHATHE © BHUABL. MeXaHWYECKHE CBONCTBA
MatepuainoB. lnarpamma neopMUpOBaHHs MaTepHana.

OcCHOBHOE YCJIOBHE MPOYHOCTH, AOMyCKaeMble HANpsHKeHUs, KodhdULMEHT 3amaca.
3akoH ['yka. Koadduuuent Ilyaccona.

[TonsiTue 0 pacTsieHuH U cxaTuu. HanpsokeHus npu pacTsbkeHUuu-cxkatuu. Pacder
5. | Ha mpouHocTh. [lepopmanuu U mepeMelieHus] MpHu pacTsHKEHUH-CKaTuu. Pacuer 2
KECTKOCTH.

[loHsATHE O TEOMETPUYECKUX XapaKTEPUCTHKAX IJIOCKMX cedyeHuid. CraTuueckuit
MOMEHT CONpOTUBJIEHUs cedeHus. OmnpeneneHue LEHTpa TAKECTH CEUCHHUS.
MowmeHT uHepuuu cedeHus. M3MeHeHMe MOMEHTa WHEPIUU NpHU MNapajjieIbHOM
IIEPEHOCE OCel KOOPIUHAT U MIPU NOBOPOTE OCEW KOOPAMHAT.

['maBHBIE OCH W TJIaBHbIE MOMEHTHI MHEpPUUUA. MOMEHT CONPOTUBIICHUS CEUCHUS.
7. | CBsi3pb MOMEHTa CONPOTUBICHUS M MOMEHTa HWHepHuu. [‘eomerpuueckue 2
XapaKTEPUCTUKU XapPAKTEPHBIX BUJOB CEUCHU.




Yucteiii casur. 3akoH ['yka nipu casure. MexaHndeckre CBOMCTBA MaTepuaia mpu
casure. [lonsarue o kpyuenun. HanpsbkeHus pu Kpy4eHUH KpyriblxX BajoB. Pacuer

8. Ha MpovHOCTh. JledopManmu U mepeMenieHus pu KpydeHuu. Pacuer jkecTKoCTH. 2
Pacuer 3akienouHbIX COEAMHEHUIN HA CPE3 U CMSITHE.

9 [Tonstue 06 m3rube. Pacuer Ha mpouHocTh. PammonanbHbIe (GOPMBI TOMEPEUHBIX )

" | ceyeHuit O6anok npu u3ruoe.
10 Jedbopmanu u nepemernieHus: nmpu u3rude oanok. JuddepenmansHoe ypaBHEeHNE )
" | ynpyroii nuanu 6anku. OnpeneneHue nepeMeniennii Mmerogom Mopa.
[TonsiTHe 0 HaNpsSKEHHOM COCTOSIHUM B TOYKE. BUIBI HApPSIKEHHOTO COCTOSIHUS.
[Inockoe HanpsKeHHOE cOCTOsHME. ['J1aBHBIE MIIOLIAJKU U TJIaBHbIE HANpSKEHMS.

11 MaxkcuManbHble KacaTenbHble HampsbkeHus. MccienoBaHue — HampsyKEHHOTO )
COCTOSIHUSL B Tmpocredmmx ciaydasx. OO0oOmenHpii 3akoH ['yka. KommoHeHTHI
ne(OpPMUPOBAHHOTO COCTOSIHMS B TOuke Tena. Bunmbl nedopMUpOBaHHBIX
COCTOSIHU.

[ToHsiTHE O MPOYHOCTH MaTepUaANIOB M KOHCTPYKLUHUN MPHU CIOKHOM HANPSKEHHOM

12. | coctosauu.  IlpenenbHble  HAmpsDKEHHBIE  COCTOAHMs.  Teopuum — Hayana 2
IJIACTUYECKOTo TeueHwus. Teopust mpoyHocty Mopa.

13. | Pacuer Ha IPOYHOCTH IPU KOCOM HM3THOE. 2

14. | PacueT Ha MPOYHOCTH MPU BHEIEHTPEHHOM PACTSIKEHUH-CIKATHU. 2

15. | Pacuer Ha MPOYHOCTH MPU KPYICHUH C H3THOOM. 2
HTroro 30

4.3. Conep:xanne 1a00paTOPHBIX 3aHATHI
Ne . Kon-Bo
HaunmenoBanue 1ab0paToOpHBIX 3aHATUN
n/n 4acoB
1. | McnplTanue cragbHOro 00pasia Ha pacTsHKeHUe 4

2. | Onpenenenrie HAMPSHKCHUH W IEPEMENEHUH TTPU PSIMOM TTOTIEPEYHOM M3THOe 4

3. | Onpenenenue MOAYJId CABUTA TPU KPYUEHUHU 4

4. | Kocoit n3ru6 2
Hroro 14

4.4. Conep:xanue NPpaAaKTHYECKUX 3aHATHI
Ne . Kon-Bo
i HaumeHnoBaHue MpakTHYECKUX 3aHATUN 4ACOB
1 LlenTpanbHOe pacTskeHue-cxkatue. [locTpoeHue 3mop BHYTPEHHUX CUIIOBBIX )
" | dakTopoB.

2. | Kpyudenne. [TocTpoeHune s10p BHYTPEHHUX CHIIOBBIX (haKTOPOB. 2

3. | Ilpsimoit moniepevnsiid u3rud. I[Toctpoenne smop BHYTPEHHNX CUIIOBBIX (DAKTOPOB. 4

4. | ITocTpoeHue >MI0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB B IJIOCKOI pame. 2

5. | HenTtpaibHOE pacTsikeHUe-ckaThe. Pacuer Ha MPOYHOCTh U JKECTKOCTb. 2

6. | 'eomeTpuueckre XapakTEpUCTUKH IJIOCKUX CEYEHUI. 2

7. | Kpyuenue. PacueT Ha IpOYHOCTH U HKECTKOCTD. 2

8. | IIpsimoit monepeynslit u3rud. Pacuer Ha MPOYHOCTH M KECTKOCTD. 6

9. | Pacuer Ha MPOYHOCTH MPH KOCOM M3THOE. 2

10. | BHeneHTpeHHOE pacTsHKeHHE (CKATHE) 2

11. | Pacyer Ha MPOYHOCTH NMPH KPYYCHUH C U3TUOOM. 2

12. | Pacder Ha MPOYHOCTH B CiIydae 0OIIEro COMPOTUBICHHS 2
HTroro 30




4.5. Buapl u cofepkaHue CaMOCTOSITEIbHON PadoThl 00y4aromuxcst

4.5.1. Bunsl caMoCcTOATeNbHOM paboThl 00yJaronIuxcs

Bunel camocroarenbHOM paboThl 00yJaroImuXCs KOIM4eCTBO 9aCOB
[ToaroroBka K MPakKTUYECKUM 3aHATHSIM 15
ITonroroBka kK 1a00paTOPHBIM 3aHATHSAM H K 3alIUTE JTa0OPATOPHBIX pabOT 7
CaMOCTOSITETbHOE U3YYEHUE OTAEIBHBIX TEM U BOIPOCOB 21
Jlomanraue 3agaHus 27
IToaroroBka K 3adery 9
Hroro 79

4.5.2. ConeprxaHre CaMOCTOSITEIIBHOW paOOThI 00yUJarOIIHXCS

Ne Kon-Bo
wn HanmMeHoBaHue TeM WK BOIIPOCOB qACOB
1 HomamHee 3ananue «IlocTpoeHune 31mop BHYTPEHHUX CHIIOBBIX (DaKTOPOB MU 9
" | mpOCTBIX BUAAX AeHOPMUPOBAHMSD)
) HomarHee 3aganue «PacueTsl Ha IPOYHOCTH M KECTKOCTH MPH MPOCTHIX BUIAX 9
" | nedopMHUpOBaHHUSI
3. | HomamHee 3aganue: «PacyeTsl Ha IPOYHOCTH MPHU CIO0KHOM COMPOTHBICHUI 9
4. [ToaroroBka K MPaKTUYECKUM 3aAHATUIAM 15
5. | IloaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3alIUTE JIAOOPATOPHBIX paboT 7
ITocTpoeHue Mmrop BHYTPEHHUX CUIIOBBIX (DAKTOPOB MPH MPOCTHIX BUIAX
6. | nepopmupoBanus. PacueTsl Ha MPOYHOCTH U KECTKOCTH MIPU MPOCTHIX BUAAX 21
neopmupoBanus. PacyeTsl Ha MPOYHOCTH NPH CI0KHOM CONPOTUBICHUU
7. | IlogroroBka K 3a4eTy 9
Hrtoro 79

5. YueOHO-MeTOANYeCcKOe o0ecniedeHne CAMOCTOATEIbHOM padoThl 00y4aoImmuXxcst

VYuebHo-MeToanueckue pa3pabotku umeroTcss B Hayunoit 6mbmmoreke ®I'bOY BO HOxHo-
VYpansckuii 'AY:

1. Hexmomora T.H. MeTtonuueckne yka3zaHUs 1O BBITTOJIHCHUIO BHEAYJIUTOPHOW pabOTHI 1O
mucuuruinHe «ConpoTUBIICHHE MaTepualioBy [DnekTpoHHbli pecypce]. Yensounck: KOxHo-Y panbckuii
I'AY, 2017. 69 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. UrnateeB A.T'. [locobue K perieHuto 3aja4d o CONMPOTUBICHUIO MAaTepUAIIOB [ DIEKTPOHHBIN
pecype] : yuebHO-MeToauueckoe nocoodue. Yenssounck: FOxuo-Ypansckuii 'AY, 2016. 118 c. Pexxum
nocryma: http://37.75.249.157:8080/webdocs/sopromat/62.pdf.

3. UrnateeB A.I'. KonTponpHble 3agaHusi IS pacyeTHO-rpaguUecKux paboT 1o
CONIPOTHBIICHUIO MaTepHajoB [DJEKTPOHHBIA pecypc] : ydeOHoe mocobue. YenmsOounck: HOxHO-
VYpansckuii ['AY, 2016 . 40 c. Pexxum nocryna: http://37.75.249.157:8080/webdocs/sopromat/66.pdf.

6. ®OH/I OLIEHOYHBIX CPEJCTB IJIs MPOBEACHUS POMEKYTOYHON aTTecTAluM
o0y4Jaromuxcs

Jnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedoBanusim OI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHHUS



NPOMEKYTOUHOM aTTecTauuu OoOydaromuxcss Mo JucuuiuinHe. @OHJ OLEHOYHBIX  CPENICTB
npeacrasieH B [Ipunoxenun Ne 1.

7. OCHOBHAsI U JONOJIHUTEIbHAS YUeOHAasl IUTepaTypa, HeodXoaumasi
JJIS1 OCBOEHMS TUCIUNIIMHBI

OcHOBHasi W [OMOJHUTENbHas y4yeOHas nuTeparypa umeercss B Hayunoil Oubnmorteke u
3eKTpOoHHOU MH(popManmoHHo-00pazoBatenbHOM cpeae DI'BOY BO HOxHo-Ypansckuii [AY.

OcHoBHas1 JInTepaTypa

1. Xunkun B. A. ConpoTuBieHre MaTepuanoB [DNeKTpOHHBINA pecypc]: yued. mocodue / B. A.
Kunkun, UIAA. Yensounck: UTAA, 2011.- 524 c. Pexxum pocryma: http://192.168.0.1:8080/
localdocs/sopromat/50.pdf.

2. CompoTtuBiieHne MatepuaiioB [DnekTpoHHbIi pecypce]: / I1. A. T1aBnoB [u ap.]. Mocksa: Jlaub,
2007.- 560 c. Pexxum nocryma: http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=563.

JlonoJHUTEIbHAA JINTEPATypa

1. MonotHukoB B. fI. Mexanuka koHcTpykuuil. Teopernueckas mexaHuka. ConpoTHBIIEHHE
MarepuaioB [DneKkTpoHHBI pecypc]: / MomotHukoB B. S.. Mocksa: Jlane, 2012. Pexum pocryma:
http://e.lanbook.com/books/element.php?pll cid=25&pll _id=4546.

2. Kyapsieuie C. I'. ConpoTtuBnenue MarepuanoB. MHTepHeT-TecTHpOBaHNE 0a30BBIX 3HAHMMA
[Dnextponnstii pecype]: / Kynpsisues C. I'., CeparokoB B. H.. Mockga: Jlans, 2013. Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=5247.

Ilepuoauyeckue u3aaHus:

«[Ipobnemsl mpounoctn», «lIlpukiagHas MareMaTHKa W MeEXaHHKa», «MeXaHuKa TBEPIOTO
tena», «Mmxenep. Hayka, mpOMBINUIEHHOCTh, MEXAYHAPOIHOE COTPYAHUYECTBO», «CIpaBOYHHK.
NH>XeHEepHBIN KypHAID.

8. Pecypchl nHpOpMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHETY,
Heo0XoAuMBbIe 115l OCBOCHUS AMCHMILINHBI

1. Equnoe okHO OoCTyIa K y4eOHO-METOAMYECKUM pa3zpadoTkam https://roypray.pod.
4. OBC «Jlanb» http://e.Jlanbook.com/

5. Yuuepcurerckas o6momuoreka ONLINE http://biblioclub.ru/

6. Caiir http://mysopromat.ru

7. Caiit http://sopromat.org

9. MeToauvecKkue YKa3aHUA Il 00y4al0IIUXCH 110 OCBOECHUIO JUCUMILIIHHbI

VYuebHO-MeTOoIMUecKne pa3paboTku wuMerorcss B HayunHoil OuOnMoTeke M 3IEKTPOHHOMN
nHpopMmanmonHo-oo6pazoBatenbHOM cpeae PI'BOY BO I0xHOo-Ypansckuii [AY:

1. UrnateeB A.I'. [Tocobue k pemieHuto 3aja4d Mo CONMPOTUBICHUIO MAaTEPUAIIOB [ DIEKTPOHHBIN
pecype] : yuebHO-MeToauueckoe nocoodue. Yensounck: FOxuo-Ypansckuii 'AY, 2016. 118 c. Pexxum
nocryma: http:// 192.168.0.1:8080/ localdocs/sopromat/62.pdf.

2. HWrnateeB A.I'. KoHTponbHBIE 3amaHus JuIsi pacueTHO-rpaduyeckux padboT 1o
CONIPOTHBIICHUIO MaTepHajoB [DJEKTPOHHBIA pecypc] : ydeOHoe mocobue. YensOunck: HOxHO-
Ypansckuii 'AY, 2016 . 40 c. Pexxum noctyna: http:// 192.168.0.1:8080/ localdocs/sopromat/66.pdf.

3. Cmarun H.K. ConporuBneHue MaTepuasioB [DJIEKTPOHHBIH pecypc]: yueOHoe mocolue.
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Yensounck: UI'AY, 2008. 76 c. Pexxum noctyna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

4. Meronuyeckue ykazaHUS K J1a0OpaTOpHBIM paboTaM IO CONPOTHUBIECHUIO MaTEpUajoB
[DnexTpoHHEIi pecypc] / coct.: Unbun A. B. [u ap.]. Uensbunck: UI'AA, 2010. 70 c. Pexxum mocryna:
http://192.168.0.1:8080/localdocs/sopromat/20.pdf.

5. TloctpoeHue »dmIOp BHYTPEHHUX CHUJIOBBIX (DAKTOPOB B MPOTrPAMMHOM KOMILIEKCE
STRUCTURE CAD pmns WINDOWS [Dnexrponnsiii pecypc] / coct. UrnateeB A.I'. YensOuHck:
UT'AA, 2011. 20 c. Pexxum noctyna: http://192.168.2.2/localdocs/ sopromat/31.pdf.

6. XKunkun B.A. TloctpoeHue smoop BHYTPEHHHX CHJIOBBIX (PaKTOpPOB B Oajgkax M paMax B
nporpaMMHbIX nponykrax SCAD um MathCAD [DnekTpoHHBIH pecypc]: MeToauyYecKhe yKa3aHHs.
Yensounck: b.u., 2006. 49 c. Pexxum noctyma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

7. OmpeneneHue TEOMETPUUYECKUX XapaKTEPUCTUK IOMEPEUHBIX CEUYeHUil OpycheB B
nporpammHubiXx npoayktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [OnektponHblli pecypc]:
MeTonudeckue ykazanus / coct.. Kunkun B.A. Yemsbunck: UIC'AY, 2007. 69 c. Pexum nmocryma:
http://192.168.0.1:8080/localdocs/ sopromat/6.pdf.

8. Pacduer Ha TPOYHOCT, W TPOBEPKA IMKECTKOCTU CTATHYECKH OIpPEIeINMbIX OaloK B
nporpammubix npoaykrax SCAD, MSC.Patran-Nastran-2005 [DneKkTpoHHBIM pecypc|: METOauYecKue
ykazanus / coct. Kwikun B.A. Yemsbunck: UYIAY, 2007. 76 c. Pexum pocryma:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

9. Onpenenenue nepeMeIieHNil B yIpyrux CUCTeMax B MporpaMMHbIX npoaykrax MathCAD,
SCAD u MSC.Patran-Nastran-2005 [DneKTpOHHBI pecypc]: METOAWYEeCKHe YyKa3aHus / COCT.:
Kunkuu B.A. YensOMHCK: Uray, 2008. 66 c. Pexum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

10. UudopmaniuoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble IIPH OCYIECTBICHUN 00Pa30BaTeJIbLHOI0
npoiecca no JMCUMILINHE, BKJIOYasi epevyeHb MPOrPaMMHOI0 odecredeHnst
1 MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubGamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
- Texakcnept (uH(popMaoHHO-cripaBoyHas cucrema 'OCToB);
- «CenbX03TeXHUKa» (ABTOMAaTU3UPOBAHHAS CTIIPABOYHAS CHCTEMA).

[Iporpammuoe obGecrnieuenue: Structure CAD, «ComnpoTuBieHue MmaTepuayioB. BupryanbHbIC
nabopaTopHbie paboThI».

11. MaTepuajbHO-TeXHUYecKas 0a3a, He0OXoAUMAS VISl OCYIIeCTBJICHUS
o0pa3oBaTeIbHOIO NMpolecca Mo AUCIUNIHHE
Y4yeOHble ayauTOPUU ISl TNPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAILlEHHBbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CpeCTBAMM 00y4eHusl
023, 024, 014a — yaeOHast ayquTOpHsl IJIs1 MPOBEACHUS 3aHATHH CEMUHAPCKOTO THTIA, TPYIITOBBIX
Y UHJIUBUIYAJIbHBIX KOHCYJIBTALMM, TEKYIEr0 KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTAllUU
501 — yueOHasi ayauTOpWs IJIsl TPOBEACHUS 3aHATHUN JIEKIIMOHHOTO M CEMHHApCKOTO THIIA,
IPYIIIOBBIX U UHIMBUAYaJIbHBIX KOHCYJIbTALIUHI, TEKYILETO KOHTPOJISA U IIPOMEXYTOYHOM aTTeCTaluu
002 — mabGopaTopusi COMPOTURIICHHUS MaTEPHAIIOB
014a — nmaGoparopusi COMPOTHBIICHUS] MaTEPUATIOB
ITomemeHus 1J1s1 CAMOCTOATEJIBLHOM PadoThI 00y4aI0IMXCS
[Tomemmenust 303, 419 nns caMoCTOSATENBLHON PaOOTHI, OCHAIIICHHOE KOMITBIOTEPHOU TEXHHUKOH ¢
MOJKIIIOUeHueEM K cetn «HTepHeT.

IlepeyeHb 0CHOBHOTO y4eOHO-1200paTOPHOro 000Py10BaHNS:

1. MaiuHsbl A1 UCTIBITAHUM Ha PACTSKEHHE.
2. YHuUBepcallbHbBIE Ta00OPaTOPHBIC CTCHIBI.
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3. YcraHoBka 1151 1a00paTOpHBIX padoT.

4. TerzomeTpudecKue IPUOOPHI.

12. UuHoBanuoHHbIe (pOpPMBI 00Pa30BaATEJIbHBIX TEXHOJIOT il

Bun 3agatusa
DopMbI pabOTHI

Jleknuun

I3

I13

KomMmmbrotepHbie cUMYISIIUN
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IIPHJIOKEHHUE Ne 1

®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEICHUS IPOMEKYTOYHON aTTECTAllUU
obyugarontuxcst mo nucuurinae b1. B. 06 ConpoTuBjieHne MaTepuaioB

Hanpasnenue noarorosku 35.03.06 ArponHskeHepust

[Tpoduns Texnnueckue cucTeMbl B arpodu3Hece

YpoBeHb BHICIIETO 00pa30BaHusI — OaKaJaBpUaT (MPUKJIATHOM)

®opma o0yueHHs — OUHAsA

YenaOuHCK
2016
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1. KomnereHuuu ¢ yka3aHueM 3tana ux ¢popmupoBanus B npouecce ocsoenusi OIIOIL

KomMmrmerenium mo gaHHo# nucuuruimae GOpMHUPYIOTCS Ha 0a30BOM JTarle.

Kontponupyemsie KonTponmupyemslie pe3ynbTaTsl 00y4eHHs 0 TUCIUTUINHE
pe3yIbTaThl OCBOCHUS

oron 3HAHUSA YMEHHUS HaBBIKU

(KOMIIETEHITNN )

OIIK-4 OOyuaronumiics fomwkeH | OOydarouuiics JomKeH OO6yuaronuiics
CIIOCOOHOCTH pemaTh | 3HaTh: METOHOJIOTHIO YMETh: BBITTOJIHSATD JIOJDKEH BIIAJICTh:
WH)KEHEpHBIE 3a7auu | Kypca «ConpoTUBIEHUE CTaHJApTHBIC BUJIBI HaBBIKAMHU

C UCTIOJIb30BaHUEM MaTepuaoBy, MPOYHOCTHBIX PacyeToB, MPaKTHYECKOTO
OCHOBHBIX 3aKOHOB OCHOBHBIC PAaCUETHBIC | OLIEHUBATH MOJYYECHHBIC UCIIOJIb30BAHUS

MEXaHHUKH,
ANEKTPOTEXHUKH,
THJIPaBIIHKH,
TepMO,Z[I/IHaMI/IKI/I n
TeIIoMaccooOMeHa

(hopMyITBI, aITOPUTMBI
pacyeToB 3JIEMEHTOB
KOHCTPYKIIMI Ha
MPOYHOCTH, KOTOPHIE
UCIIOJIB3YIOTCS JJIse
PCHICHUA NHKCHCPHBIX
3amay - (61.B.06-3.1)

Pe3yJIbTAThI C TOYKH
3pEHUs UX
MPaBIOTIOI00MS,
3KOHOMHWYHOCTHU U
HAJC)KHOCTH TTPH
peI_HeHI/II/I I/IH)KeHepHBIX -
(b1.B.06-Y.1)

METOJIOB pacyeTa
KOHCTPYKLUI Ha
IIPOYHOCTH IIPH

peuieHun
MHXCHEPHBIX 3a7ad -
(b1.B.06-H.1)

OIIK-5
CITOCOOHOCTD
000CHOBAaHHO

BBIOMPATh MaTepua
U CIIOCOOKI €T0
00paboTKH 115

MOJIy4YE€HUS CBOWCTB,

00€eCIIeYnBarOIINX
BBICOKYIO
HaJC)KHOCTh JETaJIN

OOyuaromuiicst TOHKEeH
3HATh: METOJI0JIOTHIO
Kypca «ConpoTHUBIIEHNE
MaTepuasoBy,
OCHOBHBIE pacueTHbIE
(hopMyITBI, aITOPUTMBI
pacyeToB 3JIEMEHTOB
KOHCTPYKIIMI Ha
IPOYHOCTh, KOTOPBIE
UCIIOJIB3YIOTCS JJIst

OO0yyJarommiicst JOJIKEeH
YMETh: BBITOJHSTH
CTaH/IapTHBIC BUIBI

MIPOYHOCTHBIX PACUCTOB,

OILICHUBATH TMOJIYYCHHBIC

Pe3yNIbTAThI C TOYKH
3peHus uX
MPpaBIOTIOI00MS,
SKOHOMHUYHOCTH U
HAJC)KHOCTH JIJIS

OO0yygarommiics
JIOJDKEH BIIAJICTh:
HaBBIKAMH
MPaKTHYECKOTO
UCIIOJIb30BAHUS
METOJIOB pacyeTa
KOHCTPYKLUI Ha
HIPOYHOCTB ISt
o0ocHOBaHUA BbIOOpa
Marepuana JIeTaj -

000CHOBaHUS BEIOOpA 000CHOBaHUS BEIOOpA (b1.B.06-H.2)
MaTepuaa JIeTalu - mMarepuaia JeTajm -
(b1.B.06-3.2) (b1.B.06-Y.2)

[1IK-2 OO6yuatommuiicst nowkeH | OOydarouuics q0JKeH OO0yuarommiics

TOTOBHOCTB K 3HATH: YMETh: YUUTHIBATh TPU JTOJI’KCH BIIAJICTh:
YYaCTHIO B OCHOBBI TPEOOBaHHMIA KOHCTPYHUPOBaHHH METOZaMHU CHIIOBOTO
MIPOBEICHUH paboTocrnocoOHOCTH TpeOOBaHUS MPOYHOCTH, aHalM3a JeTalneH,
WCCIICIOBAaHHH JeTaneid MavH U BUIBI HAJICKHOCTH, MEXaHU3MOB U MaIlluH
pabounx u OTKa30B JieTajei - TEXHOJIOTUYHOCTH, - (b1.B.06-H.3)
TEXHOJIOTHYECKUX (b1.B.06-3.3) SKOHOMUYHOCTH,

MPOLIECCOB MAaIINH

CTaHJapTU3aLUU U
YHU(DUKAITUH, OXPaHBI
TpyAa, IPOMBILIJIEHHON
3CTETUKH —

(51.B.06-Y.3)
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2. Iloka3aTenu, KpUTEPHHU U HIKAJIA OLCHUBAHUS C(POPMUPOBAHHOCTH KOMIIETECHIIUH

[Toxazarenu Kputepuu u 1mkasna olleHHBaHUS PE3yJIbTaTOB 00YUYEHHS MO AUCIUILTHHE
ouneHuBanus | HepocrarouHblid JocrarouHslit Cpennuii ypoBeHb | Bpicokuil ypoBeHb
(BYH) YPOBEHB YPOBEHb
b1.B.06-3.1 | OOyuatomuiics He OO6yuarouuiics OO6yuaromuiics ¢ OOyuarommiics ¢
3HAET cnabo 3HaeT HE3HAYUTEIbHBIMU Tpedyemoi
METO0JIOTHIO METO0JIOTHIO omnoKaMu 1 CTETIEHBIO TIOJTHOTHI
Kypca Kypca OTJENbHBIMU Y TOYHOCTH 3HAET
«Comnpotusiienue | «ConpoTHBIEHHE npoberamMu 3HaeT METO/I0JIOTHIO
MaTepUajoBy, MaTepuasoBy, METO]I0JIOTHIO Kypca
OCHOBHBIE OCHOBHBIE Kypca «ConpoTHBIIeHHE
pacueTHbIe pacyeTHble «CormpoTuBieHue MaTepUajoBy,
bopmybl, bopmybl, MaTepUajoBy, OCHOBHBIE
AITOPUTMBI AJITOPUTMBI OCHOBHbIE pacueTHbIe
pacyeToB pacueToB pacueTHble bopmybl,
3JIEMEHTOB AJIEMEHTOB bopMyIbI, AITOPUTMBI
KOHCTPYKLIUH HA KOHCTPYKLUI Ha aJIrOPUTMBI pac4yeroB
MPOYHOCTH, MIPOYHOCTb, pacdeToB 3JIEMEHTOB
KOTOpbIE KOTOpbIE 3JIEMEHTOB KOHCTPYKLIUH Ha
UCIIOJIB3YIOTCS HCIIOJNIB3YIOTCS JJIst KOHCTPYKUUH Ha MPOYHOCTH,
IUISL PeLICHHUs pereHus MPOYHOCTb, KOTOpBIE
MHXEHEPHBIX MHKEHEPHBIX 3a7a4 KOTOpBIE UCIOJIB3YIOTCS ISt
3aja4 UCTIOJIB3YIOTCS JUIS pereHus
pelieHus MHXEHEPHBIX 3a]a4
WH)KEHEPHBIX 33124
b1.B.06-Y.1 | OGyuarommiics He OO0yuaromuiics OO0yuaromuiics ¢ OO6yuarommiics ¢
yMeeT BBIOUpaTh ciabo ymeer HE3HAYUTEIbHBIMU TpeOyeMoii
pacueTHbIe BbIOMpATh omnOKaMu 1 CTETEHbIO MOJTHOTHI
CXEMBI, pacueTHbBIE CXEMBI, OTIENbHBIMU ¥ TOYHOCTU yMEEeT
dbopmynupoBaTh U | (OPMYIHPOBATH U npoOenamMu yMeeT BBIOMPATH
pemarh 3a/laud | pemaTh 3aaauu I BBIOMpATh pacyeTHbIe CXEeMBI,
JUTs1 BRIOpAHHBIX BBIOPAHHBIX pacyeTHbIe CXeMbl, | (opMynmupoBaTh U
pacyeTHBIX CXEM, | paCUYETHBIX CXEM, (dbopMynupoBaTh U | pelaTh 3aJauu A
OLICHUBATh OLICHUBATh pemaTth 3a1a4u JIst BBIOpaHHBIX
MOJTyYeHHbIE MIOJTyYCHHBbIE BBIOPaHHBIX pacUETHBIX CXEM,
pe3yNbTaThl ¢ PE3yNbTAThl C TOYKU | PACUYETHBIX CXEM, OLICHUBATh
TOUYKHU 3PEHUS UX 3pEHHS UX OLICHUBATh NOJy4YEeHHBIE
MpaBA0No100us, paBaono100us, MOJIy4YEeHHBIE pe3yNbTaThl C TOUYKU
HSKOHOMHYHOCTH M | HKOHOMHYHOCTH M | PE3yJbTaThl C TOUKU 3peHHs UX
HAJEKHOCTH ISt HAJEKHOCTH ISt 3peHus ux paBA0no100us,
pereHus pereHus npaBooIo0us, HSKOHOMHYHOCTH H
MHKEHEPHBIX WHXEHEPHBIX 3a7]a4 | IKOHOMUYHOCTHU U HAJCKHOCTH IS
3aja4 HA/ICKHOCTH ISt pereHus
pelieHus MHXEHEPHBIX 3a]a4
WH)KEHEPHBIX 33124
b1.B.06-H.1 | OOyuaromuiics He OO0yuaromuiics OO0yuaromuiics ¢ OO6yuarommiics
BIIAJICET cmabo BrIajgeer HEOOIBIINMH cBOOO/IHO BiIaJIeET
HaBbIKaMU HaBbIKaMU 3aTpyJHEHUSIMU HaBbIKaMU
PaKTUYECKOTO MPAKTUYECKOTO BJIaJIeeT HaBbIKAMU PaKTUYECKOTO
MCIOJIb30BAHUS MCIOJIb30BAHUS MPAKTUYECKOTO HCIIOJIb30BaHUs
METOJIOB pacyeTa | METOAOB pacyera WCIOJIb30BAHUS METOJIOB pacyera
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KOHCTPYKIMIA Ha

KOHCTPYKIIMIA Ha

MCTOHOB pacucTa

KOHCTPYKIMIA Ha

POYHOCTH, MPOYHOCTb, KOHCTPYKLIUN Ha IPOYHOCTH,
KOTOpBIE KOTOpBIE IPOYHOCTb, KOTOpBIE
UCTIOJB3YIOTCS UCTIOJB3YIOTCS JUIS KOTOpbIE UCTIOJIB3YIOTCS ISt
IS peTLeHUS pemieHus UCTIONIB3YIOTCS JISt penieHus
WH)KEHEPHBIX WH)KEHEPHBIX 33124 pereHus WH)KEHEPHBIX 33734
3amaqy MH)KCHEPHBIX 3a/1a4
b1.B.06-3.2 | OOyuatomuiics He OO6yuarouuiics OO6yuaromuiics ¢ OOyuarommiics ¢
3HAET cnabo 3HaeT HE3HAYUTEITbHBIMU Tpedyemoi
METO0JIOTHIO METO0JIOTHIO olmnoOKaMu 1 CTETIEHBIO TIOJTHOTHI
Kypca Kypca OT/AETbHBIMU ¥ TOYHOCTH 3HAET
«Comnpotusiienue | «ConpoTHBIECHHE npobeaamMu 3HaeT METO/I0JIOTHIO
MaTepuaoBy, MaTepuaoBy, METO/I0JIOTHIO Kypca
OCHOBHBIE OCHOBHBIE Kypca «ConpoTHBIIeHHE
pacyeTHbIe pacdeTHbIC «CompoTHBreHne MaTepuaoBy,
bopmybl, bopmybl, MaTepUajoBy, OCHOBHBIE
AJITOPUTMBI AT OPUTMBI OCHOBHBIE pacyeTHbIe
pacyeToB pacueToB pacueTHble bopmybl,
JJIEMEHTOB 3IIEMEHTOB bopmyis, AJITOPUTMBI
KOHCTPYKLIUH Ha KOHCTPYKLUI Ha aJIrOpUTMBI pac4yeroB
HPOYHOCTB, POYHOCTb, pacdeToB JJIEMEHTOB
KOTOpbIE KOTOpbIE 3JIEMEHTOB KOHCTPYKLIUH Ha
UCTIONIB3YIOTCS UCTIONIB3YIOTCS JUISt KOHCTPYKIIUH Ha IPOYHOCTb,
TSt 0OOCHOBAHMS 000CHOBaHUS MIPOYHOCTb, KOTOpbIE
BBIOOpA BBIOOpa MaTepHuaia KOTOpBIC WCTIONB3YIOTCS TSI
MmarepHana JeTanu JeTain UCTIOJIB3YIOTCS JUIS 000CHOBaHUS
000CHOBaHUSA BBIOOpa MaTepHayia
BbIOOpa MaTepuana JeTanu
JeTan
Bb1.B.06-Y.2 | OOyuatomuiics He OO6yuarouuiics OO6yuaromuiics ¢ OOyuarommiics ¢
yMeeT BIOMpAaTh cnabo ymeer HE3HAYUTEITbHBIMU Tpedyemoi
pacueTHbIe BBIOMpATH omMoOKaMu 1 CTETIEHBIO TIOJTHOTHI
CXEMBI, pacyeTHBIE CXEMBI, OTAETbHBIMU ¥ TOYHOCTH yMEeT
¢dbopmynupoBath 1 | (OPMYIHUPOBATH U npobenamMu ymeeT BBIOMPATH
pemaTh 3a1a4d | peuaTh 3a1auu JUIs BBIOMpATh pacyeTHBIE CXEMBI,
U1l BBIOpaHHBIX BBIOpPaHHBIX pacueTHble cXxeMbl, | (opMmynupoBaTh U
pacyeTHBIX CXEM, | pacYEeTHBIX CXEM, GopMyIHpOBaTH U | pemaTh 3aJa4d IS
OLIEHUBATh OLICHUBATh pemaTh 3a1a4u s BBIOpAHHBIX
MOJTy4YEHHbIC MOJTy4YCHHbIC BBIOpaHHBIX pacyeTHBIX CXeM,
pe3yabTaThI € pe3yJabTAThI C TOYKH | PACUYETHBIX CXEM, OLIEHUBATh
TOYKH 3PEHUS X 3pEeHUs UX OLICHUBATh HOJTyYCHHBIE
MIPaBIONIOA00US, paBaooI00us, MOJTyYCHHbIE pe3yabTATHI C TOYKH
SKOHOMUYHOCTH U | SKOHOMHYHOCTH M | PE3YJIBTAaThl C TOUYKU 3pEeHUS UX
HA/ICKHOCTH ISt HA/ICKHOCTH ISt 3pEHHS UX MPaBIONIOA00US,
000CHOBaHUA 000CHOBaHUA paBIoo00ws, SKOHOMUYHOCTH U
BbIOOpa BbIOOpa MaTepuana | 3KOHOMHYHOCTH U HaJE)KHOCTH ISl
Marepuaa aeTann JeTanu HAJIS)KHOCTH JJIS 000CHOBaHHSA
000CHOBaHUS BbIOOpa MaTepuala
BBIOOpaA MaTepHraia JeTann
JeTaIu
b1.B.06-H.2 | OGyuaromuiics He OO0yuaromuiics OO0yuaromuiics ¢ OO6yuarommiics
BJIAJICET cabo Brajeer HEOOTBIINMH CBOOOJTHO BIaJIeeT
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HaBbIKaMU
MPaKTUYECKOTO
HCIOJIb30BAHUS

METO/IOB pacyera
KOHCTPYKIMIA Ha

HaBbIKaMU
MPaKTUYECKOTrO
HCIOJIb30BAHUS

METOJOB pacyeTa

KOHCTPYKIIMI Ha

3aTpyJHEHUSIMU
BIIa/ICET HABBIKAMU
MPAKTUYECKOTO
WCII0Ib30BaHUS
METOJIOB pacyeTa

HaBbIKaMU
MPaKTUYECKOTO
HCIIOJIb30BaHUS

METO/IOB pacyera

KOHCTPYKIMIA Ha

MPOYHOCTH, MIPOYHOCTb, KOHCTPYKIUN Ha MPOYHOCTH,
KOTOpBIE KOTOpBIE MPOYHOCTb, KOTOpBIE
UCTIONB3YIOTCS UCTIONIB3YIOTCS ISt KOTOpBIC UCTIONIB3YIOTCS ISt
U1t 000CHOBaHUSA 000CHOBaHUA WCIIONB3YIOTCS TS 000CHOBaHUS
BbIOOpa BbIOOpa MaTepuana 000CHOBaHUS BbIOOpa MaTepuaia
marepuaia IeTaiu JeTaiu BbIOOpa MaTepuaa JeTain
JeTanu
b1.B.06-3.3 | OGyuarommiicst He OO0yuarommiics OO0yuaromuiics ¢ OO6yuarommiics ¢
3HAET OCHOBBI cimabo 3Haer HE3HAUYUTEIbHBIMU Tpedyemoii
TpeboBaHUH OCHOBBI omuOKamMu 1 CTETNIEHBIO MOJTHOTHI
paboTocmocoOHOC TpeboBaHuU OTJICbHBIMU ¥ TOYHOCTH 3HAET
TH JeTaNeH pabotocrocoOHOCT | TpoOeramMu 3HaeT OCHOBBI
MAIlliH ¥ BUJBl | W JeTaJCi MaIlluH U OCHOBBI TpeboBaHU
OTKAa30B JeTajlei BUJIBI OTKA30B TpeboBaHUM paboTocrnocoOHOCT
neranei paboTOCTIOCOOHOCT | U AeTaleil MaluH 1
U JIeTalieil MalivH U BUJIBI OTKA30B
BHJIBI OTKA30B nerajien
neTajgen
Bb1.B.06-Y.3 | OOyuatomuiics He OO6yuaronuiics OO6yuaromuiics ¢ OOyuarommiics ¢
yMeeT yYUTHIBATh ciabo ymeer HE3HAYNTEIIbHBIMU TpeOyeMoii
npu YUUTBIBATH MPU OIIMOKaMU U CTETICHBIO TIOJTHOTHI

KOHCTPYHUPOBAHHH | KOHCTPYHUPOBAHHUU OTIEITLHBIMU Y TOYHOCTH yMEeT

TpeGoBaHuUs TpeGoBaHuUs npobenamMu ymeeT YUUTHIBAaTh NIPU
MPOYHOCTH, MPOYHOCTH, YYUTBIBATH TPU KOHCTPYHUPOBaHHH
HAJC)KHOCTH, HAIC)KHOCTH, KOHCTPYHPOBAaHUU TpeOoBaHUS

TEXHOJIOTUYHOCTH | TEXHOJOTHYHOCTH, TpeOOBaHUS POYHOCTH,

, DKOHOMHYHOCTH, | SKOHOMHYHOCTH, MIPOYHOCTH, HAJC)KHOCTH,
CTaHJAPTU3AIMK | CTaHAAPTH3AIMUA U HAJICKHOCTH, TEXHOJIOTUYHOCTH,
U YHU(DUKAIIH, yHu(UKANH, TEXHOJIOTUYHOCTH, YKOHOMUYHOCTH,

OXpaHBI TPY/a, OXpaHBI TPYy/a, YKOHOMHYHOCTH, CTaHJAPTHU3AINH U
MPOMBIIIICHHON MIPOMBIIIITICHHON CTaHIapTH3AIMU U yHU(DUKALNY,
ACTETUKHU ACTETUKHU yHu(UKanuy, OXpaHBI TPYy/a,
OXpaHbI TPY/a, MPOMBIIIICHHON
MIPOMBITIICHHON ACTETUKHU
ACTETUKU
b1.B.06-H.3 | OOyuaroruiics He OO0yuaromuiics OO0yuaromuiics ¢ OO6yuarommiics
BIIAJICET cimabo BrIajgeer HEOOIBIINMH CcBOOO/IHO BiIaJIeET
HaBBIKAMHU U HaBBIKAMU U 3aTPyIHECHUSMH HaBBIKAMHU U
METOJIaMU METOJIaMU CHJIOBOTO | BJIaJIeeT HABBIKAMH | METOJAAMH CHUJIOBOTO
CHJIOBOTO aHaJIN3a | aHajn3a JAeTayeH, U METOJIaMHU aHajn3a AeTaliei,
neranei, MEXaHHU3MOB U CUJIOBOTO aHAN3a MEXaHH3MOB H
MEXaHU3MOB U MaruH JeTane, MariuH
MarliuH MEXaHHU3MOB U
MaIuH
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3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATeJIbHOCTH, XaPpAKTEePU3YIOIIHUX ITANbI
(¢popmupoBanus komnereHnnuii B npouecce ocsoennsi OIOII

TunoBble KOHTPOJBHBIC 33JAHMS U MaTePHAIIbI, HEOOXOAUMBIE JIJIS OIICHKU 3HAHHM, YMEHUN U
HABBIKOB, XapakTepu3yromux 0a30BbIM 3Tanm (GopMHpOBaHUS KOMIETEHLIMH B IMPOIECCE OCBOCHMUS
OIIOII, comepkarcs B yueOHO-METOANYECKHUX pa3paboTKax, MPUBEIECHHBIX HUXKE.

1. HUrnateeB A.I'. KoHTponpHble 3amaHusi I pacdeTHO-rpaguYecKux pabdoT 1o
CONIPOTHBIICHUIO MaTepHajoB [DJEKTPOHHBIA pecypc] : ydeOHoe mocobue. YenmsOounck: HOxHO-
VYpansckuii 'AY, 2016 . 40 c. Pexxum noctyna: http192.168.0.1:8080/ localdocs/sopromat/66.pdf.

2. Meroaudeckue yka3aHHS K JIa0OpaTOPHBIM paboTaM IO COMPOTHUBICHUIO MAaTEPUAJIOB
[DnexTponnsblit pecypc] / coct.: Unbun A. B. [u ap.]. Yensbunck: UI'AA, 2010. 70 c. Pexxum moctyma:
http://192.168.0.1:8080/localdocs/sopromat/20.pdf.

3. UrnateeB A.I'. [Tocobue k perieHuto 3a1a4 mo COMPOTHBICHUIO MaTePUAIOB [ DJIEKTPOHHBINA
pecypc] : yuebHO-MeToauueckoe nmocodue. Yemsiounck: FOxuo-Ypansckuii [AY, 2016. 118 c. Pexum
nocryna: http:// 192.168.0.1:8080/ localdocs/sopromat/62.pdf.

4. Cmarna H.K. ComporuBnenue marepuanoB [DIEKTpOHHBIH pecypc]: yueOHoe mocobue.
Yensounck: UT'AY, 2008. 76 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

5. TloctpoeHue »SmHIOp BHYTPEHHUX CHJIOBBIX (DaKTOPOB B TMPOTPAMMHOM KOMILJIEKCE
STRUCTURE CAD pmns WINDOWS [Dnexrponnsiii pecypc| / coct. UrnareeB A.I'. YensOuHck:
UT'AA, 2011. 20 c. Pexxum noctyna: http://192.168.2.2/localdocs/ sopromat/31.pdf.

6. XKunkun B.A. Tloctpoenue smoop BHYTPEHHHX CHJIOBBIX (paKTOpPOB B Oajkax M paMax B
nporpaMMmHbIX nponykrax SCAD um MathCAD [DnekTpoHHBIH pecypc]: MeToauyYecKhe yKa3aHHs.
Yensounck: b.u., 2006. 49 c. Pexxum noctyma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

7. OmpeneneHue TEOMETPUUYECKUX XapaKTEPUCTUK TIOMEPEUHBIX CEUYeHUil OpycheB B
nporpammubix npoayktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [OnextponHbsiii pecypc]:
MeTonudeckue ykazanus / coct.. Kunkun B.A. Yemsobunck: UICAY, 2007. 69 c. Pexum nmocryma:
http://192.168.0.1:8080/localdocs/ sopromat/6.pdf.

8. Pacuer Ha NPOYHOCTHP M TPOBEPKA JKECTKOCTU CTATUYECKU OIpPEIeIMMBIX Oalok B
nporpammubix npoaykrax SCAD, MSC.Patran-Nastran-2005 [OneKkTpoHHBIN pecypc]: METOaUYECKue
ykazauuss / coct. XKunkun B.A. UYensObunck: YIAY, 2007. 76 c¢. Pexum mocryma:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

9. OnpeneneHue nepeMeIeHNil B yIpyrux CUCTeMax B MporpaMMHbIX mpoayktax MathCAD,
SCAD u MSC.Patran-Nastran-2005 [DneKTpOHHBIH pecypc]: METOAWYEeCKHe YyKa3aHus / COCT.:
Kunkuu B.A. YensOMHCK: Uray, 2008. 66 c. Pexum JOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. MeToaudecKue MaTepuaJibl, ONpeaeJsaoime Npoueaypbl OlleHUBAHUSA 3HAHWH,
YMEHHH, HABBIKOB M (MJIH) ONBITA AeATeJbHOCTH, XapaKTePU3YIOLIUX 3Tan(bl)
¢GopMupoBaHusi KOMIEeTEHUMH

B nmanHOM paszmene METOOUYECKHE MAaTE€pHalIbl, ONPEACISAIONIME IPOLEAYPHl OLICHUBAHMS
3HaHUI, yMEHUWI, HaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (HOPMUPOBAHHMS KOMIIETEHIMHA IO
mucuuiuinHe  «CONpOTHUBIIEHWE MAaTEpPHANIOB»), MPHUBEACHBI INPUMEHHUTEIBHO K KAKIOMY U3
UCIOJIB3YEMBIX BHIOB TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTecTaluu
o0yJaronmxcs.
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4.1. OneHo4HbIe CpeACTBA IS NPOBEICHHS TEKYIIero KOHTPOJIsI YCIIeBaeMOCTH
4.1.1. YcTHBIN OTBET HA IPAKTHUYECKOM 3aHATUU

YCTHBIﬁ OTBE€T Ha HpaKTI/I‘IeCKOM 3aHATUN I/ICHOHB3yeTC$I IJId OLICHKH KadyeCTBa OCBOCHHA
oOydJaronmMcsi OCHOBHOW Tpo(ecCHOHaIbHOM 00pa30BaTeIbHOM TPOrPaMMbl TIO  OTIEIBHBIM
BOIIPOCAaM M TeMaM JUCIUIUIMHBL. TeMbl W TUIaHBI 3aHATUH (CM. MeTonpa3paboTKu...) 3apaHee
cooOmarorcs  oOyvarommmcs.  OTBET  OICHMBACTCS ~ OLEHKOH  «OTJIMYHO»,  «XOPOIIOY,
«y,Z[OBJ'IeTBOpI/ITeJIBHO» NN ((Hey,Z[OBJIeTBOpI/ITeJIBHO».

Kpurepun omnenku otBera (Tabi.) MOBOASATCS IO CBEICHUS OOydYaIOIIMUXCS B Hayaje 3aHATHM.
OrneHka o0BSBISETCS 00YJArOIIEMYCsl HETIOCPEICTBEHHO MOCIIE YCTHOTO OTBETA.

Hlkana Kpurepun oueHuBanus
- 00yJaromuics MOTHO YCBOMII YU€OHBIN MaTepualt;
- TPOSIBISICT HABBIKA aHanu3a, OO0OOIIEHUS, KPUTHUYECKOTO OCMBICICHUS U
BOCIIpUATHS WH(GOPMAINH, HABBIKH OMUCAHHS OCHOBHBIX (DPU3UYECKUX 3aKOHOB,
SIBJIEHUM W MPOLIECCOB;
Ouenka 5 - Marepuall  M3JIOKEH  TIPaMOTHO, B  ONPEACICHHONM  JIOTMYECKOH
(oTIHHHO) MOCJIEZI0BATEIbHOCTH, TOYHO HUCIIOJIb3YEeTCSI TEPMUHOJIOTHS;
- MOKa3aHO YMEHHE WIUTIOCTPUPOBATh TEOPETUUYECKUE MOJOKEHHSI KOHKPETHBIMU
puMepamMu, IPUMEHATh UX B HOBOM CUTYallHH;
- IPOJIEMOHCTPUPOBAHO YMEHUE pelllaTh 3a4a4H;
- MOryT OBITh JONYIIEHBl OAHA—IBE HETOYHOCTH TIPU  OCBEIICHUU
BTOPOCTETICHHBIX BOTIPOCOB.
OTBET YIOBJIETBOPSET B OCHOBHOM TpPEOOBAaHUSAM Ha OLEHKY «S5», HO MPH 3TOM
Ouenka 4 MMEET MECTO OJIMH U3 HEIOCTATKOB:
(xoporo) - B YCBOGHHH Yy4YeOHOTO Marepuasa JIOMyIIeHbl HeOOombImHe MpoOessl, HE
WCKa3MBIIIHE COACPKAHUE OTBETA,
- B pEIICHUH 3aJ1ad AOMYIIEeHbl He3HAYUTENIbHbIE HETOYHOCTH.
- HEMOJHO WM HEMOCIEeNI0BaTeIbHO PACKPBITO COACpXKaHHE Marepuala, HO
noka3zaHo oOlee MMOHMMAaHHME BOMpPOCAa M MPOAEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIC AJIs JAILHEUIIIETO YCBOCHHS MaTepuara;
Onenka 3 - UMEIUCh 3aTPyIHEHUS WM JOMYIIEHbl OIIMOKA B OINpEAeTeHUH MOHATHUH,
(YAOBIETBOpU- | HCIONB30BAHUN TEPMUHOJOTUHU, OMHCAHWHM (IU3UUYECKUX 3aKOHOB, SIBICHUU H
TEIbHO) IIPOLIECCOB, PEUICHUM 3ajiad, HCIpPaBICHHbIE MOCJIE€ HECKOJIbKUX HaBOASIIUX
BOIIPOCOB;
- HEMOJIHOE 3HaHHE TEOPETHYECKOr0 MaTepuaia; OOydaloluics HEe MOXKET
MPUMEHHUTH TEOPHUIO B HOBOW CUTYAIIHH.
- HE PacKpPHITO OCHOBHOE COZICpKAHKE YIeOHOTO Marepuaia;
- oOHapy)KeHO HE3HAHWE WM HEMOHMMaHue OoJblneld WM Haubolee BaKHOU
Onenka 2 YacTu y4eOHOrO MaTepuana;
(HEeyHOBJIETBO- | - JOMNYIIEHbl OIMMOKM B ONPEACICHUW IOHATHH, MPU HCIOIb30BaHUH
PHUTEINIBHO) TEPMUHOJIOTMH, B ONUCAaHWUU (U3MYECKHX 3aKOHOB, SIBICHHA M TIPOIECCOB,
pelIeHnH 3ajad, KOTOpbIe HE HCHpPAaBIEHbl MOCJE HECKOJIbKUX HAaBOMASAIIUX
BOIIPOCOB.

4.1.2. Otuer o naboparopHoii paborte

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOmuMCS
OCHOBHOU Tpo(hecCHOHATBLHOW 00pa30BaTeIbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JAHCIHUILTAHBL
Coneprxanuie u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKa3aHUAX K
naboparopaeiM pabotam (m. 3 POC). ConepkaHue oTUeTa W KPUTEPUHM OLEHKH oTdera (Taldir.)
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JOBOOATCA OO0 CBCACHUA 06yqa}0mnxc;1 B Havaye 3ausatui. OTUeT OLCHUBACTCA OI.[CHKOI\/'I «3a4uTCHO»,
«He 3auTeHO». OIeHKa «3a4TeHO0» CTaBUTCA oOydaronuMmcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET
KpUTCPUSM, YCTaHOBJICHHBIM JJIA IIOJIOKUTECIIbHBIX OLCHOK («OTJII/I‘-IHO)), «XOpOo1o»,
«yIOBIETBOPUTENIBbHO»). OlleHKa OOBSABISETCS O00yYaroleMycsi HEMOCPEJICTBEHHO TOcCjie CAayuu
oTuera.

Hlkana Kpurepun oneHuBanus

- U3JI0’KEHHE MaTepHala JJIOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh 1 00OCHOBATh CBOU CYXJEHUS IIPHU OTBETE HA KOHTPOJIbHBIE
BOIIPOCHI;

Or1enka
«GATTCHON - YMEHHE ONUCHIBATh (PU3NUYCCKUEC 3aKOHBI, SIBJICHUS U npovueccm;
- YMEHUE MPOBOJIUTH U OIEHUBATH PE3yIbTaThl H3MEPEHU;
- CIIOCOOHOCTH  peliaTh  HWHXXCHEPHBIC  3agaud  (JIONyCKaeTCsl  HaJMJHe
MaJIO3HAYUTEIIBHBIX OIMMOOK WJIM HEJAOCTATOYHO ITOJIHOE PACKPBITHE COJICPIKaHUE
BOMPOCA WM TOTPEUTHOCTh HEMPUHIIUITHAIBHOTO XapaKTepa B OTBETE HAa BOIPOCHI).
- OTCYTCTBHE HEOOXOIUMBIX TEOPETUYECKUX 3HAHWM, JJOMYyIIEHbl OIIMOKH B
Onerika OTIpe/ICICHUH TIOHATUN W ONMHCAHUU (DU3MYECKUX 3aKOHOB, SIBICHHU U TPOIECCOB,
e HCKaKEH I‘/JIX CMBICJI, HE PEIICHbI 3aJIa4M, HE MPaBUIBHO OIEHUBAIOTCS PE3yiIbTaThl
U3MEpECHHUIA,
3a4TEHOY

- HE3HaHHE OCHOBHOTO MaTepuana y4eOHOW MpOrpaMMbl, JOMYCKAITCS TpyOble
OIIMOKU B U3JIOKEHUMU.

4.1.3. TectupoBanue

TecTtupoBaHue HCHONB3YETCS MJIS OIEHKH KadecTBa OCBOCHHUS OOYyJaromuMcs OCHOBHOM
npodeccnoHanbHOM  00pa3oBaTeIbHONW MPOrpaMMBI  TIO  OTACTBHBIM TE€MaM WIH  pasJienaM
TUCIUTIIUHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJIaHUM, TTO3BOJISIONTUN
VIOPOCTUTH MPOLEAYPY H3MEpPEHHS 3HaHWM U yMeHHH oOydaromuxcs. OOydaronmmmcsi BBIIAIOTCS
TECTOBBIE 3a7aHus C (POPMYIUPOBKON BOIIPOCOB U MPEJIOKEHUEM BBHIOPATh OJWH MPABUILHBINA OTBET
W3 HECKOJBKUX BapuUaHTOB OTBETOB. [lo pe3ympTaTam TecTta oOydaromeMycsl BBICTABISETCS OIEHKA
COTIUYHOY, «XOPOIIIO», KyTOBICTBOPUTEIHHOY» UJIH «HEYIOBICTBOPUTEIHLHO.

Kputepun oneHuBanus otBera (Talil.) IOBOIATCS JO CBENEHUs OOydarommxcs A0 Hadaisa
TeCTUpPOBaHUA. Pe3ynbTaT TeCTUpOBaHUs OOBSBIACTCS OOYyJArOIIEMYyCs HEIOCPEACTBEHHO IOCIE €ro
cllaym.

Ikana Kpurepunu oneHuBanus
(% mpaBUJIbHBIX OTBETOB)
Ornenka 5 (OTIMYHO) 80-100
Orenka 4 (xopor1o) 70-79
Onenka 3 (yIOBIETBOPUTEIHHO) 50-69
Orenka 2 (HEYIOBIECTBOPUTEIHHO) menee 50

TecToBBIC 3aHaHUA

Tema 1: OcHOBHBIE IOHATHS, OTIPeIeJIeHUs, JONMYIIEHUs U MPUHUMUIIbI

1.1. OCHOBHBIM OOBEKTOM, U3y4a€MbIM B COITPOTHUBICHUN MATEPUAIIOB, SBISCTC ...

1.2. Teno He pa3pymaeTcsi MOJ BO3JACHCTBHEM BHEITHUX CHJI, €CJIM €ro mMaTepuas o0jamaer
CBOMCTBOM. ..

1.3. Matepuan, y KOTOpOro Impu Nepexojie OT OJHOW TOYKHU K JAPYTroi CBOKMCTBA HE M3MEHSIIOTCH,
Ha3bIBAETCH ...

1.4. Ctanp — maTepuar ...
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1.5. Marepuan crepHs (CM. PUCYHOK) — OJHOHAIIPABJIEHHBIM CTEKJIOMJIACTHK — SBIIAETCS
MaTepHAIIOM.

1.6. Hanpsixkenue — 3o cuina, ...

1.7. dpeBecuna — matepuar ...

1.8. B HenepopmMupoBaHHOM Tele paccTosHUE MeXAy Toukamu A u B paBHO S. B pesynbrare
n3MeHeHUs POopMBI M pa3MEpOB Tella TOYKH A U B mepemMecTuinncey B MpOCTpaHCTBE B TIOJIOKEHUS A’ 1
B’. PaccTosinue Mexy HUMH M3MEHMIIOCH Ha BenuuuHy AS. JIunelinoi nedopmarmeii B Touke A 1o
HanpasiieHUI0 AB Ha3bIBaeTCs BEJIMYMHA ...

1.9. Ha pucyHkax mokasaHa oJiHa U Ta e Oajika, HarpyxeHHas cunamu F u F> (puc. 1), cunoit
F1 (puc. 2), cunoit F> (puc. 3). 0, 01, 02 — mporuObl KOHIEBBIX ceueHuid. Mcxons w3 mpuHImma
HE3aBUCHUMOCTH JIEMCTBUS CUII MOXKHO 3aIMCaTh ...

1.10. Hdns Toro dToOBl MeEpeMEUIeHHs OTACIbHBIX TOYEK KOHCTPYKUMH HE MpPEBbIILAIN
OIIpEJICJIEHHBIX Halepe 3a/JaHHbIX BETMYNH, KOHCTPYKLIUS JOJIKHA 001a1aTh CBOMCTBOM ...

1.11. Ilporu6 ceuenuss C paBeH CymMMe MpPOruOOB, BBI3BAHHBIX CHIOW F W MOMEHTOM M,
MPUIIOKEHHBIX 10 OTAEIBHOCTH. JlaHHOE YTBEPKIECHHE 3aIIMCAHO HA OCHOBAHUY NPUHIIMIIA ...

1.12. CoiicTBO MaTepHaa COXpaHATh HEKOTOPYIO 4acTh JeopMaluy MOCiIe CHATUS Harpy3Ku
Ha3bIBAETCH ...

1.13. Ha pucyHke nokas3aHbl JBa CTEpXKHS C OJUHAKOBOM IUIOIIAbI0 MOMEPEYHOIO CEUYEHHS,
paOotarolye Ha pacTskeHue. HopmanbHble HanpsKeHUs B CEUYEHUSAX 00OMX CTEpyHEH, JOCTaTOYHO
YAAJEHHBIX OT MECT NPUJIOKEHUS CUJ, paBHBI COIJIACHO ...

1.14. Marepuain, y KOTOpOro IpHu Mepexoie OT OJHOM TOUKHU K APYroil CBOMCTBA, B 3aBUCUMOCTH
OT HaIIPaBJICHUS, U3MEHSAIOTCS 110 OAHOMY U TOMY )K€ 3aKOHY, SBJISETCA ...

1.15. O6beMHBIE CHITBI UMEIOT Pa3MEPHOCTD ...

Tema 2: Moaean Npo4YHOCTHON HA/IEKHOCTH

2.1. Ha pucynke mnokazaHa Oajka TIOCTOSHHOTO IIONIEPEYHOTO CEYCHHS IUIOMAAbI0 A,
HaXOJsIIasicsl O] AeHCTBUEM COOCTBEHHOTO Beca (Y — yAeNbHBIM Bec Marepuana Oanku). Moaenbio
HarpyeHus OaJKu sIBJISETCH ...

2.2. IlepBbIM 3TanoM Npu pacyeTe KOHCTPYKLUHU SABISETCS ...

2.3. B kypce «ConpoTUBIEHNE MaTepUaIOB» BCE MaTEPHAIIbI, HE3aBUCHMO OT OCOOCHHOCTEH MX
MUKPOCTPYKTYPBI, IPUHATO pacCMaTpUBATh KaK ...

2.4. B conpoTHBIEHUH MaTEPUAIOB BCE TEJIa CUUTAIOTCS ...

2.5. Mopenbio (opMBbl KyroJa IUpKa sSBISETCS ...

2.6. Harpy3ka, MeIJIEGHHO pacTylias BO BpeMEHU, Ha3bIBAECTCS Harpy3Koi.

2.7. B conpoTHUBIIEHNN MaTEPHUaIOB OCHOBHBIM METOJIOM pacyeTa Ha IPOYHOCTD SBIIAETCS METOJ
pacuera 1o ...

2.8. KojonHa 31aHust OTHOCUTCSA K KJaccy ...

2.9. CrepeHb U3rOTOBJICH U3 INIACTUYHOIO MaTepuana ¢ OJUHAKOBBIMH IpeAeaMH TeKy4ecTH
Ha pacTsHKEHUE U cKaThe. 3HaueHus1 M 1 0ceBOro MOMEHTa CONpOTUBIECHU W 3anaHbl. DakTHUECKUM
Kod(ppuIMeHT 3amaca MpOYHOCTH PABEH ...

2.10. Martepuan NOJHOCTBIO 3amoJIHAET 00BEM Tella U UMEEeT OeCIyCTOTHYI, 0e3nedeKTHYIO
CTPYKTYpy. [aHHas runoTe3a Ha3bIBA€TCS TUIIOTE30M ...

2.11. Ha 6anke nmokoutcs map BecoM O (cM. pUCYHOK). MoJenbio HarpyKeHUs1 Oaliku sBISETCS

2.12. IlpaBblif KoHel Oanku (CM. pUCYHOK) HEOOXOMMO 3aKpenuTh Tak, 4ToObl ceyenue C He
MepeMenaioch BIAOJIb KOOPAMHATHBIX OCEM z M Y, HO MOIJIO Obl MOBOPAYMBATHCS B IUIOCKOCTH Z).
Omnopa, oTBeyaromiast TaKUM TpPeOOBaHHIM, Ha3bIBACTCH ...

2.13. Mogenbto popMbI CTOJEITHUITHI CTOMIA (CM. PUCYHOK) SIBIISIETCS ...

Tema 3: BHyTpeHHue CHIIBI U HANIPS/KEHU S

3.1. TlomHoe HampspKeHHE B TOYKe cedeHusi ompenensercs kak lin(AR/AA). TlpenenbHblit
Nepexo/1 MO3BOJIMIIA OCYIIECTBUTh TUIIOTE3A ...

3.2. Kpyrsmuit MomeHT M; (Myp) 1 n3rudaronme MOMEHThI M), u M, Jiexat B MIOCKOCTSX ...

22



3.3. B ecTtecTBeHHOM COCTOSTHUH (IIPU OTCYTCTBUU BHEIIHUX CHJI) MEXY YacTUIIAMH MaTepuaa
JNEUCTBYIOT CUJIBI B3aUMOJICUCTBHUS, KOTOPHIE ...

3.4. B mnpouecce HarpyKeHusi Tella BHEIIHUMM CUJAMU MEXAY YacTHIlaMU MaTepuana
BO3HUKAIOT IOMOJHUTENbHbBIE BHYTPEHHUE CHIIbI, KOTOPBIE ...

3.5. JlomosHuTEeNbHBIE BHYTPEHHUE CHJIBI, JACUCTBYIOLIME B CEYEHUHU Tella, B OOIIEM Clilydae
o0pasyior ...

3.6. IIpu KpyueHUHM KpyIJOro CTEP)KHS IONOJHUTENIbHbIE BHYTPEHHUE CUJIbI, EHCTBYIOIINE B
MOTIEPEYHOM CEUEHUH, 00pa3ylor ...

3.7. IlonHoe HanpsKEHUE B TOUKE CEUEHUS ONPEAEIAETCS KaK ...

3.8. Ecnm u3BECTHO HOPMAJbHOE M KACATEJIBHOE HANPSIKEHHS B TOYKE CEYEHHUs, TO IOJIHOE
HanpsDKEHUE B 3TOM TOUKE onpezensercs no Gopmymne p = ...

3.9. YucnoBoil Mepoil pacipeesieHuss BHYTPEHHUX CUJI IO CEUEHUIO SIBISETCS ...

3.10. MaTerpanbHas CBsi3b MEXKIy H3rHOAIONIUM MOMEHTOM M), 1 HOpMaTbHBIMU HATIPSDKEHUSIMU
nMeer BUI M, = ...

3.11. 3HaueHus MOJIHOTO U KAcaTENbHOI'O HANPSHKEHUH B TOUKE CEYEHUsI COOTBETCTBEHHO PABHBI
5 Mlla u 3 MIIa. 3HaueHre HOpMaTBLHOTO HATPSIAKEHUSI B ATOM K€ TOUKE CEUEHUS] PAaBHO MIla.

3.12. HHrerpanpHas CBsS3b MEXKIAY KpyTALUM MoMeHTOM M. (Myp) W KacaTeabHbIMU
HaNpPsDKEHUSIMU UMEET BU ...

3.13. Ilpum pacTsSHKEHMH-CKATUHM TPSAMOIO CTEP)KHS JIONOJHUTENIbHbIE BHYTPEHHHUE CUIIBI,
NeCTBYIOIIUE B TIONIEPEYHOM CEYEHUH, 00pa3yloT ...

3.14. Pa3MepHOCTb HANIPSKEHUS ...

3.15. 3HaueHHs MOJHOTO M HOPMAJIBLHOTO HANPSHKEHUHA B TOUKE CEYEHUS] COOTBETCTBEHHO PAaBHBI
10 MIIa u 8 MIla. 3HaueHue KacaTeJIbHOTO HANPSKEHUS B 3TOM e Touke cedeHust pasio _ Mlla.
Tema 4: Ilepememienue u gepopmanus

4.1. B mpomecce nedopmanuu toukun A, B, C nmedhopmupyemoro Tena mepeMemialoTcs B
IJIOCKOCTH X0y, a TpsAMojuHeiHble oTpe3kn AB um AC moBopauMBarOTCS MO YacOBOW CTPEIIKE
COOTBETCTBEHHO Ha YIJIbl 20 M O.. YTJoBas nedopmanus B Touke A Mexay HamnpasieHusmu AB u AC
KOT'/1a JUIMHBI OTPE3KOB CTPEMSTCS K HYJIIO, paBHA ...

4.2. Ecnu WM3BECTHBI yIUIbl TOBOPOTA MAJIOTO MPSMOJIMHEHHOTO OTpPE3Ka B TPEX KOOPAMHATHBIX
IJIOCKOCTSX (Pxy, Pyz, P=x) TO TOJTHBINA YTOJl TOBOPOTA ompezensercs no Gopmyne ¢ = ...

4.3. COBOKYITHOCTh JIMHCHHBIX M YIVIOBBIX nedopmaruii 1Mo MHOXKECTBY HANpaBJICHUN H
IJIOCKOCTEH, MPOXOAAIIMX Yepe3 TOUKY, Ha3bIBaeTCA COCTOSIHUEM B TOUKE.

4.4. B npouecce Harpy>keHusi pambl criiond F Touka K mepemenaercst BIojabp OCH X HA 3 MM, a
BJI0JIb OCH ¥ Ha 2 MM (cM. pucyHOK). [TonmHoe nepememienue Touku K paBHo MM.

4.5. B mpomecce nedopmaruu touku A, B, C pedopmupyemoro Tena mnepeMemarTcs B
IJIOCKOCTH X0y, a IpsMonuHelHble oTpe3ku AB u AC noBopaunBaroTcs 10 4aCOBOM CTPEJIKE Ha yroJl
o. YrioBas nedopmanus B Touke A mexny HampasieHusmMu AB um AC, xorma JUIMHBI OTPE3KOB
CTpEMSTCS K HYJIIO, PaBHA ...

4.6. PazmepHOCTh TUHEHHON AedopManvu — ...

4.7. Yrnosas nedopmanus — 310 ...

4.8. Touka K nmpunamiexur nepopMupyeMoMy Tely W MEpPEeMENIaeTcs B IUIOCKOCTH X0) (CM.
pucynok). IlomHoe mnepememnieHne Toukd O = 5 MM. llepememnieHue BIOJAbL OCH X 4 = 3 MM.
Ilepemenienue BIOJIb OCH Y PABHO _ MM.

4.9. Touka K pedopmupyemoro Tema mepeMemiaeTcs B IMPOCTPAHCTBE. M3BECTHBI IMOITHOE
nepeMereHre O U nepeMerieHus BA0iIb KOOPAUHATHBRIX ocelt X, y (1 U v). Bennunna nepemerienus
BJIIOJIb OCH z (W) ompeaensercs mo Gopmyre ...

4.10. Touka K gedopmupyemoro Temna nepeMmeniaeTcsi B miaockoctu xoy. [lonHoe nepemenienue
paBHO 5 MM. B HampaBiieHUM OCH y TOUYKa IepeMecTriIach Ha BeMUnHy 3 MM. [lepeMelienre Touku B
HAIPaBJICHUU OCU X PAaBHO _ MM.

4.11. Eciiu u3BEeCTHBI TIEPEMENICHHUS TOYKH A (CM. PHCYHOK) BJIOJb KOOPJIMHATHBIX ocel (u, Vv,
W), TO TIOJIHOE TIEpEeMEILIEHHE OTpeaeisieTcs To GopMyIIe ...
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4.12. Jlo npunoxeHusl K CTEPKHIO cUll [ (cM. pUCyHOK) ero juiHa pasHsuiack 10 cm. Ilocne
MpUIOKEHUs cuil F nnuHa crepkHs ctama paBHa 9,95 cm. IlpomonbHas nuHeiHas nedopmarus
CTEpXHS paBHA ...

4.13. Ha pucyHKe Mmoka3zaHo MOoJoXKeHue ABYyX Touek B u C 10 npuinokeHus K Tely BHEIIHEH
Harpy3ku. [Tocne HarpyskeHus Tenna TOUKH NepeMelaoTcesl B HoBoe nosoxxenue B’ u C’. PaccrosiHue S
MEXIy TOYKaMH H3MEHsieTcsl Ha BenuuuHy AS. Jluneitnas nedopmarus B Touke B 1o HampaBieHHIO
otpeska BC onpeznensercs Kax ...

4.14. B mpomnecce nedhopmaruu toukun A, B, C medbopmupyemMoro Tema mepememniaroTcs B
IUIOCKOCTH X0y W 3aHuMaroT mnojoxeHus A’, B’, C’. Ilpsamonuneiinbie otpesku AB u AC
MMOBOPAYMBAIOTCS HA YIJIBI Ol W O. YTIJIOBas aedopManusi B TOUKe A MEXIy HampapieHusMd AB u
AC, Korja JUIMHbI OTPE3KOB CTPEMSTCS K HYJIIO, paBHA ...

4.15. BexTop MOJIHOTO JMHEHHOTO NIepeMEICHHs TOUKH B OOIIIEM ciydae ...

Tema 5: IlponoabHas cuina. Hanpsixenusi u nepopmannu

5.1. CreprkeHb Harpy»keH TpeMs OceBbIMM cuiiaMu. Dopma 1 pa3Mepsl IONEPEUYHOT0 CEUEHUS Ha
KaKJOM YYacTKe IMOKa3aHbl HAa PUCYHKE. MakcuMallbHble HOpMallbHble HANpsDKEHUs NEHCTBYIOT B
MIONEPEYHBIX CEYEHUSIX y4acTKa(-0B) ...

5.2. TlpononwHas nuHeHas nedopmarus ctepkHs 1 paBHa €. Moaynb ynpyrocta Marepuania £
1 IUIOLIA/Ib TIOTIEPEYHOT0 CEUEHUS A CTEP)KHS — U3BECTHBI. 3HAUEHHUE CUJIbI I PaBHO ...

5.3. AGCOJIFOTHO JKECTKUH 3JIEMEHT (3alITPUXOBAHHBIN) MOICPKUBACTCS YIIPYTUM CTEpIKHEM 1.
Cuna F, nnuHa L, nuametrp d U MOAYNb YHOPYrOCTH MaTepuasa cTepxHs E u3BecTHbI. JIMHelHas
npojoiibHas aedopmanus crepkHs 1 paBHa ...

5.4. Buytpennuit cunooii pakrop B ceuennn C-C cTepkHs | paBeH ...

5.5. 3nauenue npo10bHOM cuibl B cedyeHnn C-C paBHo ...

5.6. Jlns ompeneneHus NPOJOJIBHOM CHIIBI B IOINEPEYHOM CEUEHUU CTEP’KHS MCIIONb3YETCs
METO[I ...

5.7. KononHa BBICOTOH /4 (CM. PUCYHOK) HaXOJHUTCS MOJ ACHCTBHEM CHIIBI F, IPUIIOKEHHOH B
LEHTPE TSHKECTU MOMEPEYHOr0 CEUYEHHUs, U COOCTBEHHOTO Beca. Y IENbHBIN Bec MaTepuana KOJIOHHBI Y
(Bec emuHHIIBI 00BEMA), TUIOIIAAb MOMEPEYHOTO CeUeHUs] 4 — U3BECTHBI. DMIOpa MPOJOIBHON CHIIBI
UMeeT BUJ ...

5.8. Ha pucyHke nokasaH CTepXeHb, HarpyKeHHbIN cunamu F. [lnomane nonepeyHoro ceueHus
A, Momyns ymnpyroctu mMarepuana E — u3BecTHbI. [IpomonbpHas nuHEHas negopmanus Ha JEBOM
I'pPy30BOM Y4acCTKE CTEPKHS PaBHA ...

5.9. Kononna BeicoTol H (CM. PUCYHOK) HAXOJUTCS MO JEHCTBUEM COOCTBEHHOTO BECa U CHIIBI
F. Y nenbHbIi Bec MaTepualia KOJIOHHBI Y (BEC €AUHUIIBI 00beMa), TUIOIIAb OMEPEYHOT0 CeUeHUs 4 —
U3BECTHBI. MaKCHMallbHbIE HOPMaJIbHBIE HAPSYKEHUS B IIOTIEPEUHOM CEUEHUU KOJIOHHBI PABHHI ...

5.10. IIpononbHas cuia ecTh paBHOACHCTBYIOIAS ...

5.11. Ha pucyHke mnoka3aH CTEp)K€Hb, PAaCTSIHYTBI CHUJIaMH, HalpaBiICHHBIMU BJOJb OCHU
cTepxHs. PaBHOMepHOe pacmpeneneHrue JHMHEHHBIX MPOAOJIbHBIX JegopMalii B MOMEPEUHOM
CEUEHUH, I0CTATOYHO yJAIEHHBIX OT MECT IPUIIOKEHUS CUII, SIBJISIETCS CIEACTBUEM ...

5.12. CrepxeHnb nauHOM / (CM. pUCYHOK) HaXOAMTCS MO JeHCTBHEM COOCTBEHHOTO Beca. Bec
cTepkHs (), IUIOIIAJb IONEPEYHOro CeueHUs: A, MOIYyJdb YIOPYTOCTH MaTepuana CTepkHs E —
u3BecTHHI. [IponionbHas auHeHas nedopManus B CpeTHEM CEUEHUU CTEPIKHSI paBHA ...

5.13. Crep>keHb U3TOTOBJIECH M3 U30TPOITHOTO MaTepuaia (CM. PUCYHOK) U paboTaeT B JTMHEWHO-
ynpyroit obmactu. CBs3b MEXKIy NPOJOJIBHOW aedopManvueid ¥ HOPMAJIbHBIMU HANPsDKCHHUSMHU B
MONEPEYHOM CEUEHUU UMEET BU ...

5.14. OtHOomenue 3HadYeHn MpoaoapHBIX cui B ceueHusx C-C u K-K (cm. pucyHOK) paBHO ...
Tema 6: McnbiTaHHe KOHCTPYKIIMOHHBIX MAaTEPHAJIOB HA PACTSZKEHUE U C/KATHE

6.1. I1pu ucnerTanuu obpasma Ha pacTsbDKeHHE cuiamMu F (CM. pUCYHOK) CTpelKa TeH3oMeTpa 4 ¢
0a3oii, paBHOI1 60 MM, TIepeMecTIIIach ¢ aeneHus 5 Ha nenenue 9. lleHa neneHus MKaIbl TEH30METpa
0,001 Mm. Mozynb ynpyroctu Matepuana oopasua E = 2*10° MIla. Hanpskenue B kKpaifHeM IpaBoM
cinoe pasHo _ MlIla.
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6.2. Ilpu ompeneneHny MOy YIPYTOCTH MaTepuana £ ucronb3yercss oOpasel B BHIE y3KOH
MOJIOCHI pacTsaruBaeMoil cuimamu F (cM. pucyHOK). JImsi m3MepeHwsi MpoJoJIbHONW aedopManuu K
o0pasiy KpensTcs He OfMH, a JIBa TeH3oMeTpa A u B ¢ nensio ...

6.3. Bun oOpas3ma mociie WCIBITaHWS IOKa3aH Ha pHUCYHKE. McmbITaHWE TPOBOIUIIOCH IO
BApUAHTY ...

6.4. Bug obOpa3na w3 IUTACTHYHOTO MaTepuayia IOCJIe HWCIBITAaHUH Ha C)KaTUe TOKa3aH Ha
PHUCYHKE ...

6.5. Bun oOpas3ma mocie HCIBITaHWs TOKa3aH Ha pHUCYHKE. McmbITaHWE TPOBOIUIIOCH IO
BApUAHTY ...

6.6. CTpenka pplYakHOrO TEH30METpa MOKA3bIBAET HA IIKAJIE ...

6.7. Mertamnmuueckuid o0pasel, NMpeAHa3HAYCHHbIH Ul UCTIBITAHUNA Ha C)XaThe, UMeeT (opMy
KOPOTKOT'O IIWJIMHJPA, U1 TOTO YTOOHI ...

6.8. Bua oOpasma mocie WCHBITAHMKA TIOKa3aH Ha pHCyHKe. McmblTaHue NpoOBOAMIOCH IO
BapHaHTY ...

6.9. ba3oii pplua)XHOTO TEH30METpA Ha3bIBAETCA ...

6.10. Hwmanpuyecknii oOpaszer; Mpu HCHOBITAHWM HA CKaTHE MPUHUMAET OO0YKOOOpa3HYIO
(dhopMy BCIICACTBHE ...

6.11. Bux obpasma mocne ucnbITaHUN Moka3zaH Ha pucyHke. [lo dopme oOpasiia u xapakrepy
pa3pyLIEeHHs] MOXHO CKa3aTh, YTO UCIBITAHUE MPOBOIUIIOCH IO BAPUAHTY ...

6.12. JlnarpamMmMol HanpspKEHUH XPYIMKOro MaTepuaia Ipu CKATUH SIBISETCS 1UarpaMma ...

6.13. OCHOBHBIMH BUAaMH UCIIBITAHUM MaTepUaIOB SIBJISIOTCS] UCIIBITAHUS HA ...

6.14. XapakTep paspymieHuss oopasia U3 Xpynkoro mMaTepuayia Mpu PacTsSHKEHUU TMOKa3aH Ha
PHUCYHKE ...

6.15. Tlpu wucnepiTaHuu o0Opa3na Ha cxaTue (CM. PUCYHOK) MEXKIy OO0pa3loM W IIUTaMu
HCIIBITATEIbHOW MAILIMHBI YCTaHABIUBAIOTCSA PE3UHOBBIE TPOKIAIKH C IEIbIO ...

Tema 7: MexaHu4ecKHe CBOHCTBA U MEXaHUYECKHE XAPAKTEPUCTUKU MAaTEPHUAJIOB

7.1. CriocoOHOCTh MaTepualia BOCCTAHABIMBATh CBOIO MEPBOHAYAIBHYIO (OPMY M pazMepbl
MOCJIe CHATHS HArpy3KH Ha3bIBAeTCA ...

7.2. Tlpu narpyxeHun oOpasla MpsMoyrojbHoro ceuenust cuigamu F = 0,04 MH crpenku
TeH30MeTpoB A u B nepeMectriincy Ha 6 U 4 AeleHUs1 COOTBETCTBEHHO. ba3bl TeH30MeTpoB — 20 MM.
Llena nenenus mkansl TeHzomeTpoB — 0,001 mm. Moayns ynpyroctu Matepuana obpasna paBeH
MlI]a.

7.3. JIns XpynKuX MaTepHalioB 3a onacHoe (MpeAeabHOe) HanpsKeHHE TPUHUMAETCS Ipesien . ..

7.4. Ha pucyHke mokazaHa auarpaMma pacTshKeHHUs cTaibHoro odpasma guamerpom 0,01 M.
Macmrab marpysku — 1 nenenne — 0,007 MH. Ilpenen texydectu marepuana  Mlla.

7.5. Koaddumuent [lyaccona W 1y1st ©30TPOITHOTO MaTepraia H3MEHSETCs B TIpeesax ...

7.6. Marepuan, MEXaHUYECKUE XapAaKTEPUCTHKH KOTOPOTO HE 3aBUCIT OT HaIpaBlEHUS,
Ha3bIBAETCH ...

7.7. Hanbonpiiee HanpspKeHUeE, 10 KOTOPOro MaTepuan MoAunHsAeTCs 3aKoHy [ 'yKka, Ha3pIBaeTcs
MPEIEIoM ...

7.8. BOJNBIIMHCTBO IJIACTUYHBIX MAaTEPUAJIOB MPU UCIIBITAHUSAX HA PACTSKEHUE U CKATHUE ...

7.9. ®opmyiia, KOTOpasi CBSI3bIBAET YIPYIUE MOCTOSHHBIE H30TPOIMTHOTO MaTepralia, UMEET BU/I. ..

7.10. CiocoGHOCTh MaTepHalla COMPOTUBIATHCA Pa3pyLUICHUIO TIPU JACHCTBUM HA HErO BHEUIHEH
Harpy3Ky Ha3bIBaeTcs ...

7.11. Ilpu HarpyxeHun obpasua cwiaMu F cTpenku TeH3omeTpoB A u B mepemectunuch Ha 10
neneHui, a crpenka TteHsomerpa C — Ha 3 genenus. baswel TeHzomeTpoB — 20 mMM. llena nenenus
mkanel TeHzoMeTpoB — 0,001 mm. Koadoumuent Ilyaccona marepuana obpasima mo abcostoTHON
BEJIMYMHE PABEH ...

7.12. Ha pucyHke TMOKa3aHa Jauarpamma pacTspkeHus oOpasua auamerpom 0,01 m. Macmrad
Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npounoctu marepuana paed  Mlla.

7.13. Jlng TIacTUYHBIX MaTEpUaloB 3a OMacHoe (IpeleNbHOE) HaIMpsDKEHHE MPUHUMAeTCs
npenen ...
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7.14. Ha pucyHke mnokazaHa JuarpaMma cCaTHs YYTYHHOro oOpasua auameTpoM 15 mwm.
Macmtab Harpy3ku — 1 genenne — 0,02 MH. Ilpeaen nmpoyHoCcTH 4yryHa NMpU CKaTUM PaBeH
MITa.

Tema 8: PacueTrsl cTep:KHell HA MIPOYHOCTDH U )KECTKOCTh

8.1. CrepykeHb pacTSIHYT OCEBBIMM CWJIAMHU (CM. PUCYHOK). 3aJaHa JAONyCTHMas BEIMYMHA
HOPMaJILHOT'O HAMPSDKEHUS [G] 71 MaTepuaia CTEpKHS. Y CJI0OBUE MPOYHOCTH UMEET BUJ ...

8.2. Ha pucynke moka3aH cTepKeHb, BEpXHUH KOHEIl KOTOporo 3akperieH. OO0beMHbIH Bec (Y =
0,078 MH/m*) u ipenen nmpounoctu (o5 = 400 MIla) mMatepuana cTepxHs H3BecTHBL JlMuHA [, IpH
KOTOPOU CTEPKEHBb PA3OPBETCS, pABHA M.

8.3. Dnement KCD 3akpermieH ¢ MOMOIIBIO IIAPHUPHO HEMOJBUYKHOW ONOPBI M CTEPKHSA C
KECTKOCTHIO TIOTIEPEYHOTO ceueHus Ha pacTsokeHne EA (cMm. pucyHok). Cucrema HarpyeHa
PaBHOMEPHO DPACIpEAEICHHON HAarpy3Koil ¢ MHTEHCHUBHOCTHIO ¢. JlomycTuMas BEJIMYMHA YIJIMHEHUS
crepkHs [Al] 3amana. Y cioBHe )KECTKOCTH UMEET BH] ...

8.4. Ha creprxeHb JIEHCTBYEeT paBHOMEPHO pacIpeieICHHas: Harpy3Kka ¢ MHTEHCUBHOCTBIO ¢ (CM.
pucyHok). 3anmanbl BenuuumHbl: E, A, [, [A] — nomycTumas BETWYHMHA Y/UIMHEHUS CTEPXKHS.
MakcumanbHO T0MyCTUMOE 3HAaY€HHE MHTEHCUBHOCTH PACIpEeICHHONW Harpy3Ky PaBHO ...

8.5. KosoHHa HaxoAuTCs 1O/ JICCTBUEM COOCTBEHHOTO Beca U CHIIbI £, IPUII0KEHHOM B LIEHTpE
TSDKECTU TIOTIEPEYHOro ceueHus (CM. pucyHOK). M3BecTHwl BenmwumHbl: F, H, t, Y — 0oOBEMHBIN Bec
MaTepuasa KOJIOHHBI, Gge — MpEAeN MPOYHOCTH Ha cxkartue. Bripaxkenue ans koddduimenrta 3anaca
IIPOYHOCTU UMEET BU ...

8.6. CtepxHu ¢epMbl (CM. PHUCYHOK) H3TOTOBJEHBI W3 XPYINKOrO Marepuana. Y CIOBHE
MPOYHOCTH 1O JOMYCKAEMbIM HANpPSHKEHUSM B OOIIEM BUE UMEET BU]T ...

8.7. Ha pucyHKe MOKa3aH CTep>KE€Hb, HArPYKEHHbI PAaBHOMEPHO paclpeieeHHON Harpy3Kou ¢
WHTEHCUBHOCThIO ¢. Bemmumnbl H, E, g w3BecTHHL. [0] — Aomyckaemoe MepeMelleHue BEepPXHEro
MIONEPEYHOI0 CEYEHMsI CTEPKHS 3aJaH0. MUHUMAJIBHO JONYyCTUMAs IUIOIIAb MOMEPEYHOIO CEYECHHUS
IIPY 3TOM paBHA ...

8.8. Ha pucyHke mokazaH CTepXkKEHb, 3arpyKEHHBIH IByMs cuiamu F. [O.] — momycTtumoe
nepemenienue cedeHus C 3amaHo. Benwuunbl: E, A, L — u3BecTHbl. MakCUMaJbHO JOMYyCTUMOE
3HAYEHUE CHIIbI ' PaBHO ...

8.9. Crepxxuu (epMbl (CM. pUCYHOK) M3TOTOBIIEHBI U3 IJIACTUYHOTO MaTepuaia ¢ OJIMHAKOBBIMU
npefenaMu TeKy4dyecTH Ha pacTsDKEHHE W CKaTue. YCIOBHE NMPOYHOCTH (epMbl, M3 pacyera o
JOMYCKaeMbIM HANPSHKEHUSM, UMEET BUL ...

8.10. CryneH4arblii CTEpKEHb Harpy>XKeH oceBbIMU cuiamu. M3BectHwl: [G], = 100 Mlla —
JOTyCKaeMoe HarpshKeHUe Ha pacTsbkeHue, [Gle = 500 MIla — nonmyckaeMoe HanpsbKeHUE Ha CKaTue,
JIMHENHBIN pa3Mep ¢ = 2 cM. MakcuManbHO JONMYCTUMOE 3HaYEHHUE nmapameTpa F paBHO MH.

8.11. Ha pucyHke nmoka3aHa cuMMeTpu4Has gepMma, HarpyxeHHas cuioit F. Bennuunsl E, 4, L,
0. W3BECTHBI. [O¢.] — momyctumoe mnepemernieHne cedeHus C 3agaHo. MaKCHUMallbHO JOIYCTUMOE
3HAYEHHUE CHIIbI F PaBHO ...

8.12. CtyneHuatslil CTEpkKEHB (CM. PUCYHOK) HarpyxeH oceBbiMu cunamu. Jlano: 1 = 10 cwm, [o]
=100 MIla. MakcuMalIbHO AOMMYCTUMOE 3HaUC€HHE apamerpa ' paBno  MH.

8.13. UzBectHb! BenmnuuHbL: E, 4, [, A (cM. pucyHOK). 3a30p A MOJHOCTBIO MEPEKPBIBACTCS, KOTAa
cuia F' CTaHOBUTCS PAaBHOM ...

8.14. A6comotHO xecTkuid ameMeHT CK mojaBenieH Ha JABYX CTEP)KHSX M HArpy>KeH cuion F
(cM. pucyHok). M3BecTHBI BEIMYMHBL: cuja F, TMHEWHBIA pa3mep /, [G] — momyckaemoe HampspKeHue
U1l Matepuana ctepxkHed. Bec anementa CK B pacderax He yuuThIBaeTCa. MUHUMAIBHO JOMYCTUMBIE
pa3Mepsl MOMEPEYHBIX CEUCHUH CTEP)KHEH UMEIOT 3HaueHus: d =, t= .

8.15. CrepxHu ¢epmbl (CM. PHUCYHOK) H3TOTOBJIEHBI W3 IUIACTUYHOTO MaTephayia C
OJMHAKOBBIMH TIpe/ieJlaMHd TEKY4eCTH Ha PACTSDKEHUE U CKaThe. YCIOBHE MPOYHOCTH (hepMbl, H3
pacyera o JOMyCKaeMbIM HalpsLDKEHUSAM, UMEET BUL ...

Tema 9: Yucrtsiii caBur. Pacuer Ha caBur (cpe3)
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9.1. /lpa Bayma nuamerpamMu di COEIMHEHBI MEXIy COOOW C MOMOIIBbI0O MY(THI, COCTOSIICH M3
BTYJIKU U IBYX MITU(PTOB nuamerpamu d>. CoelMHEHHE TIepelaeT KPyTAIINii MOMEHT, paBHbId M. [Ipu
HEKOTOPOM 3HAa4eHUU M BO3MOXKEH Cpe3 ITU(TOB IO CEYCHUSM, KOTOpPbIE 0003HAUYEHbI BOJTHUCTHIMU
nuHusAMHU. 3HaueHuss M, di, [tep] u3BeCTHB. MUHHMAaNbHO JOMYCTHMBIA nuameTp mtudra d> u3
YCIJIOBUSI IPOYHOCTH Ha CPE3 PABEH ...

9.2. Hanpsi’>KeHHOE COCTOSIHUE «UYHCTBIM CABUIY» MUMEET MECTO MPHU HArPYyKEHUH TOHKOCTEHHOM
TPYOKH I10 cXeMe, TIOKa3aHHOM Ha PUCYHKE ...

9.3. 3akoH ['yka npu 4uCTOM CABUTE — 3TO ...

9.4. Tpu MeTajuIM4ecKHe MOJOCHI (CM. PHCYHOK) COEIMHEHBI ITHPTOM. [Tcp] — 3HAUYCHHE
JIOMyCKaeMOTro KacaTeJIbHOrO HAIpsDKEHHsl Ha cpe3 Ui Marepuana ImTH(Ta. YCIoBUE MPOYHOCTU
mTu(Ta HA CPe3 UMEET BUT ...

9.5. Ha nepessinnyio netanb AedcTByeT cuia F' (cM. pucyHok). [Ipy HEKOTOpOM 3HAUEHUU CHUIIbI
MIPOMCXOIUT CKaJbIBaHUE dIeMeHTa abdc. I3BeCTHBI BeMWYUHBL: b, h, [, t, Tcx — IpeIe IPOYHOCTH MPHU
CKaJIbIBAaHNUU BJIOJIb BOJIOKOH. 3HAUE€HUE CUJIbI /' B MOMEHT CKaJIbIBAHUS OIPEIEIISAETCS BEIPAXKEHUEM. ..

9.6. PazmepHOCTh MOAYJIA CIBUTA — ...

9.7. Ha pucyHke moKa3aHO KJIEEBOE COEAMHEHHME BTYJIKH C BaJOM, MEpelarollee KpyTsIui
MoOMeHT. 3anano: M, d, [, [tep] — IomyckaeMoe KacaTellbHOEe HAINpsOKEHHE Ha Cpe3 KJIEEBOro CIOsl.
YcnoBre npoYHOCTH Ha cpe3 KIEeBOro CIos UMEET BUT ...

9.8. Ha pucyHke noka3aHo COEIMHEHHUE JIBYX JIMCTOB C MOMOIIBIO psifa 3akienok. CoequHeHue
Harpy>keHO pPaBHOMEPHO PACHpPEENICHHON MO KPOMKaM JIMCTOB HArpy3Kol ¢ WHTEHCHBHOCTBIO (.
W3BecTHBl BENUYMHBL ¢, [, d — pauameTp Tena 3akKJenKH, [Tcp] — JOMycKaeMoe KacaTelbHOe
HampspKeHUEe Ha cpe3 JUIs 3akienku. M3 pacuera 3akiienok Ha cpe3 MUHUMAIBHO JAOMYCTUMOE YHCIIO
3aKJIETIOK ONPEAEIIAETCS BBIPAXKEHUEM ...

9.9. HanpsikeHHOE COCTOSIHME «YUCTBINA CIIBUTY MMOKA3aHO HA PUCYHKE ...

9.10. AranuTHYECKOE BBIPAKEHUE 3aKOHA | 'yKa Mpu 4MCTOM CIIBUTE UMEET BUL ...

9.11. Ha pucynke noka3an 00T, Harpy>keHHbIi cuioit F. Jlano: d =1 cm, F = 0,01 MH, [1¢p] =
40 MIla — pomyckaeMoe KacaTelbHOE HANpsDKEHHE Ha Cpe3 TOJOBKH Oonrta. MHUHHMAIBHO
JOIyCTUMast BEICOTA FOJIOBKH 0OJNITa U3 pacyera Ha Cpe3 paBHA __ CM.

9.12. Ha pucyHke IMOKa3zaHa auarpaMma HanpspKeHHH MOpu 4YUCTOM caBure. 3akoH ['yka
BBITIOJIHAETCS HA Y4acCTKeE ...

9.13. HamnpskeHHOE COCTOSIHUE «YHMCTBIM CHBUI» IMOKa3aHO Ha  pucyHke. ITpuxoBbIMU
JMHUAMH TIOKa3aH XapakTep AedopManuy. YTIIOM CIBUTa HA3bIBACTCS YTOII ...

9.14. Ha pucyHke moka3aHo KJIeeBO€ COCIMHEHHE TpeX JUCTOB. M3BecTHO: b = 2 cM, [ = 3 cMm,
[tep] = 1,2 kH/cM? — fomyckaeMoe KacaTelbHOE HAIpsUKEHHE Ha CPe3 KJIEeBOro caos. MakCUMAalbHO
JIOMYCTUMOE 3Ha4eHHE CUJIbl F' U3 pacyeTa Ha cpe3 KJIeeBOro ciiost paBHo  KH.

Tema 10: Kpyrsimmii MoMeHT. ledpopMannu U HanpsiKeHUs

10.1. Ha pucyHke mokaszaH CTEp)KeHb, paboTaromuii Ha KpydeHue. V3BecTHbI BeMWYuHbl: M =
0,01 MH*M, d = 10 cm. 3HaueHHe MakCHUMaJbHBIX KacaTeJIbHBIX HampspkeHuil B ceuennu C-C paBHO
___ MIla.

10.2. Tlpm KpydyeHUHM CTEp)KHS KpPYIJIOrOo IIONEPEYHOI0 CEYEHHs HANpSIKEHHOE COCTOSHUE
MaTepuasa BO BCeX TOUKaX, 3a UCKIIIOUYEHUEM TOUYEK Ha OCH CTEPXKHS, — ...

10.3. Ha pucyHke mokaszaH CTyIeHYaThlii CTep>KeHb, paboTaronuii Ha KpyueHue. Benuunner L,
M, d, G 3ananbl. BzanMHBIM yroi moBOpoTa MonepeyHbix cedeHuit A u D paBeH ...

10.4. Ha pucyHke T1oOKa3aH CTep)KeHb, paloTaloummii Ha KpydyeHue. MakcumanbHOe
pacTsruBarolee HanpsbkeHue B Touke K geiicTByeT B HanpaBjieHUH ...

10.5. ITycTp 3HaUeHHME KacaTEIbHOIO HANPSDKEHUS T B TOUKE | rmomepeyHoro ceyeHus paBHo 10
MlIla, Torna kacareiabHOE HalpsbkeHHe B Touke 2 paBHo  MlIla.

10.6. CtepxeHpb, paboTaromuii Ha KpydyeHHE, HArpy>KeH PaBHOMEPHO pacIHpelesICHHBIM II0
JUINHE MOMEHTOM C MHTEHCUBHOCTBIO 71 U COCPEOTOYEHHBIMU MOMeHTamu M. KpyTsamuii MOMEHT B
CpEHEM CEUEHHUH CTEPKHSI, 110 a0COIOTHOM BEIMYMHE, PABEH ...

10.7. Ilpu Kpy4eHUH CTEPIKHS KPYIJIOrO MONEPEYHOr0 CEUEHUs Yrojl CABUTrA U3MEHSAETCS BAOJIb
paauyca 1o ...

27



10.8. Ha pucyHke MmoKazaH CTepxeHb, paboTaroumuii Ha KpydeHue. Kpyrsmmii MoMeHT Ha
CpeIHEM IPY30BOM yYacCTKE PaBEH ...

10.9. B campIX HampspKEHHBIX TOYKaX MOMNEPEYHOI'O CEUEHHUs Baja KacaTelbHble HANpPSKEHUs
JOCTUTHYT Mpefiesia TEKy4eCTH TOr/1a, KOTla 3Ha4yeHre MOMeHTa M paBHo ...

10.10. PazmepHOCTB KacaTeIbHOTO HANPSKEHUS ...

10.11. Ha pucyHke mokaszaH CTep)KeHb, paboratomuii Ha kpydeHue. Kpyrsammuii MOMEHT B
ceuenuu C-C, o aOCOMIOTHOM BETMYNHE, PABEH ...

10.12. Ha pucyHke moka3aH CTep)KeHb, pa0OTarONuii Ha KpydeHHe. MI3BeCTHBI BETUYUHBL: d, Tr —
npenen TeKydecTH NpU YHUCTOM CABHMre, n — KO3(p@HIMEHT 3amaca MO TEKy4ecTH B CaMbIX
HaNpsHKEHHBIX TOYKaX. 3HaueHue M paBHO ...

10.13. Tlpu KpydeHHH CTEpP>KHS C KOJIBLIEBBIM TMOIMEPEYHBIM CEUYEHHEM 3MIOpa KacaTeIbHbIX
HanpspKeHUH NoKa3aHa Ha PUCYHKE ...

10.14. Ha pucynke moka3aH CTep)KeHb, paloTalolmMii Ha KpydyeHue. MakcuMallbHbIe
KacaTelbHbIEe HANPSXKEHUS B TIONEPEUHOM CEYEHUU CTEPIKHSI PAaBHHI ...

10.15. Ha pucyHke TOKa3aH CTepKeHb, paloTalouii Ha KpydeHHe. MakcumaibHOe
pacTsruBarolee HanpsbkeHue B Touke K geiicTByeT B HaNpaBjieHHH ...

10.16. Crepxenn ckpyumBaercs MomeHTOM M. OOpasytomias AB 3anumaer nonoxenne AB’.
VYrinom caBura sIBIsSIeTCs yroul ...

Tema 11: PacueT Ha IPOYHOCTH NPH KPY4YeHHH

11.1. Tpyba ckpyumBaeTcss nByMs MoMeHTamu. Bemuuunbl M u [t] 3agaHbl. MuHUMaIbHO
JIONyCTUMOE 3HAaUY€HHE MapameTpa d u3 pacuera Ha MPOYHOCTh IO JIOMYCKAaeMbIM HalpsHKEHUSIM
PaBHoO ...

11.2. Ha pucyHke mokaszaH CTE€pKeHb, HATPYKCHHBIM TpeMsi MOMEHTaMHu. Benwuunsl Tr, d, M
u3BecTHbl. DakTnueckuit K03 (PUIMEHT 3amaca MPOYHOCTH U3 pacyeTa 10 HAMPSHKEHUSIM PaBeH ...

11.3. CrepxeHb KpYIJIOTO IOIMEPEYHOrO0 CEUCHHsS W3 TUIACTUYHOTO Marepuana paboTaeT Ha
KpyueHue. B pacderax mo JomyckaeMbIM HaIlpsSHDKEHUSIM YCIIOBUE IIPOYHOCTH UMEET BUL ...

11.4. JleBbrit KOHEI[ cTepKHI AB Kpyriioro monepevyHoro ceyeHus AuaMeTpoM d (CM. pUCYHOK)
KECTKO 3allleMJIEH, ITpaBblii YCTAHOBJIEH B MOIINIIHUKE CKOJIBXEHUA. K CTEp)KHIO 11O MPSAMBIM YTIIOM
MpUKpeIieH pbryar jmHon /. Cucrema HarpykeHa cuioi F. VI3BecTHBI BEMUYUHBL: d, [, T — TIpeaen
TEKY4eCTHU IIPH YUCTOM CJIIBUTE JJIsl MaTepuana crepxxust AB, n: — koagdunueHT 3anaca 1no TeKy4ecTu.
W3 pacuera no A0MycKaeMbIM HaIlPsSHDKEHUSM MaKCUMAJIBHO JTOIIYCTUMOE 3HAUEHUE CUJIIBI ' PaBHO ...

11.5. CrepxeHb C KpyIJibIM TONEPEYHBIM CEUEHUEM, H3TOTOBJIEHHBIM W3 IUIACTUHYHOTO
Marepuaia, paboraer Ha KpydeHue. OnacHbIM (MIpeaesIbHBIM) HAIIPSDKEHUEM JUIsl CTEP)KHS SBIISIETCS ...

11.6. CrepkeHb KpYIJioro TMOMEPEYHOTO CEYCHHS U3 XPYIKOro marepuana paboTaeT Ha
KkpyueHnue. [Ipu pacuere 1o 10nyckaeMbIM HaPsHKEHUAM 3a IPEAEIbHOE HAPSKEHUE IPUHUMAETCH..

11.7. CrepxeHb KpYIJIOTO IOIMEPEYHOrO0 CEUCHHsS W3 TUIACTUYHOTO Marepuana paboTaeT Ha
kpyuenue. Ilpu pacuere mo 10MyCcKaeMbIM KacaTENIbHBIM HANPSDKEHUSM 3a MPEAEIbHOE HANPSIKEHHUE
MPUHUMAETCA ...

11.8. Ha pucyHke mokasaH CTep>KeHb, paOOTaIONIMKA 10 KpydyeHue. M3BecTHbI BenmuuuHbl: M =
0,01 MH*wM, [t] = 50 MIla — ngomyckaemoe KacaTeabHOE HampspkeHue. M3 pacueTa Ha MPOYHOCTH IO
JOTYCKaeMbIM KacaTeIbHbIM HAMPSXKEHUSIM MUHUMAJIBHO JOMYCTUMBIN TUAMETp CTEPXKHS paBeH
CM.

11.9. Ha pucynke noka3zana TpyOa, paboTaromas Ha KpydeHue. 3amganbl Benuuussl: M = 0,05
MH*Mm, D = 20 cM, d = 15 cm, npenen TekydecTd npu yuctom casure T = 100 MIla. ®dakTudeckuit
ko3¢ (dULIMEHT 3amaca U3 pacuyera o TeKy4eCTH B CaMbIX HANPsHYKEHHBIM TOYKAX PaBEH ...

11.10. Ha pucyHkax IOKa3aHbl YETbIPE BapHaHTa Harpy)KeHHs OJHOTO M TOr0 >K€ BaJja
MomeHTamMu M, 2M, 3M w 6M. Ban Oyner uMeTh HaAMMEHBIINN AUAMETP MPH €r0 HATPYKCHHH I10
BapHaHry ...

11.11. Ha pucyHke moka3aH cTep>XKeHb, padoTaronuii Ha KpydeHue. Eciu HanpaBieHne MOMEHTa
M| W3MEHHUTb Ha IPOTHUBOIOJOXKHOE, TO IPOYHOCTh CTEPXKHS U3 pacueTa 0 MaKCHUMaJIbHbIM
KacaTelbHBbIM HAIPSKEHUSM .. .
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11.12. Crepxenp pabGotaer Ha KpydeHue. Bemmuumnel M u d 3amanel. W3 ycnoBus
PaBHOIIPOYHOCTH I10 HANPSDKCHUSM TUAaMETP Bajla Ha IPaBOM I'PY30BOM YYACTKE PaBEH ...

11.13. Ha pucyHKe MOKa3aH CTep)KeHb, paboTalonuii Ha KpydeHue. 3agansl BenuuuHbl: d = 10
CM, TIpe/ieNl TeKy4eCTH Mpu unuctoM casure T = 120 MIla, ko3¢ dunuenT 3amaca mo TeKy4ecta nr = 2.
W3 pacdera mo JONMyCKaeMbIM KacaTEJIbHBIM HaNpPsKEHUSAM MaKCHUMAJIbHO JONYCTUMOE 3HAUYECHHE
MomeHTa M paBHo  kH*M.

11.14. CrepxeHb KpYIJIOTO IOMNEPEYHOTO CEUYECHHs W3 XPYNKOro MaTepuana paboTaer Ha
KpydeHue. Jlonyckaemoe HalpspkeHHe ONpeaensieTcs o Gopmye ...

11.15. [lomyckaemoe HamnpspkeHUE i IUIACTUYHOIO MaTepuaja IMpU  YUCTOM  CHABHIE
ompenenseTcs mo Gopmyne [t] =
Tema 12: Pacuer Ha KeCTKOCTh NPU KPYYEHUU

12.1. OTHOCUTENBHBIN YTOJI 3aKpYUMBAHUS AJIs CTEPIKHS C KPYIVIBIM CEYEHUEM ONPEIENsIeTCs 110
dbopmyre ...

12.2. CTepxeHb CKpydMBaeTcs JABYyMs MOMEHTaMH (cM. pucyHOK). d = 10 cm, G = 8*10* MIIa,
[tr] = 50 MIIa, [6] = 0,0017 pam/m. M3 pacueroB Ha MPOYHOCTH U KECTKOCTh MaKCHUMAIbHO
J0mycTUMast BeIMuyuHa MoMeHTa M papaa  MH*wm.

12.3. Ha pucyHke moka3aHbl JIBa CTEp>KHS W3 OJHOTO Marepuaia, paboTarline Ha KpydeHHe.
[Tontepeunoe ceuenus crepxkus | — kpyr. Ctepaxens Il mycToTensiii ¢ monepeyHbIM ceyeHHEM B (popme
KosbLa. OTHOIIEHHUE )KECTKOCTH MOMEPEYHOr0 CEYEHUS CTEPKHS | K dKECTKOCTH MONEPEYHOTO CEUCHHUS
crepxkHs Il paBHoO ...

12.4. Ha pucyHke moKa3aH CTEp)KEHb, MUCIBITHIBAOIINI nedopmaruio KpydeHue. V3BecTHbIC
BelMuuHbL: M, d, G — MOAyIllb CIIBUTA MaTepuaia CTepkHs, [@] — TOMyCTUMBIA OTHOCUTEIbHBIN yroi
3aKpy4MBaHMsL. Y CIIOBHE )KECTKOCTH AJISl CTEPHKHS UMEET BULT ...

12.5. Ha pucyHke mokaszaH CTepxeHb, paboTarouuii Ha kpydeHue. Benuuunsl L, G, Jp, [@c]
(momyckaemblit yron noBopota ceueHusi C) 3aganbl. MakcuMaabHO AOMYCTUMOE 3HaU€HUEe MOMeHTa M
PaBHO ...

12.6. Ha pucyHke nmoka3aH CTep)KeHb, paboTarouuii Ha KpydeHue. M3BecTHbl BenmuuuHsl: [, GJp,
M. Yron noBopota ceueHnusi C paBeH HYJIIO, KOTJja MOMEHT M| UMEET 3HAYCHHUE ...

12.7. Pa3MepHOCTb OTHOCUTENILHOTO YIJIa 3aKpYYUBAHMUS ...

12.8. Ha pucyHke mokaszaH Bajl, CKpyuuBaeMblii MomeHTamu 2M, M, M. Bennuunsl d, G u [0]
u3BecTHBI. Ecin [0] — momyCcTUMBIA yroJ 3aKkpy4rBaHUs, TO MAaKCUMaIbHOE KacaTeIbHOE HAMPSKECHUE
B [IONIEPEYHOM CEUEHUHU Baja paBHO ...

12.9. Ha pucyHnke mokasaH cTepkeHb IauHOM [ = 15 cM, paboTaronuii Ha kpydyeHue. KoHiieBbie
CEUEHUs CTEP)KHS MOBEPHYJIUCH OTHOCUTENBHO ApYr apyra Ha yroa ¢ = 0,017 paa. OTHOCUTENBHBIN
YroJI 3aKpy4MBaHUs PaBEH ...

12.10. CrepixeHb, TTOKa3aHHBIM HA PUCYHKE, MCHBITHIBACT Aedopmalriuio KpydeHue. V3BecTHBI
BelMYUHBL: M, I, [(c] — nomycTuMelid yron moBopoTta nomnepednoro ceueHuss C B paguanax, G —
MOJyJIb CIBUTa MaTepHala cTepkHs. MUHMMAaIbHO TOMYCTUMOE 3HaYeHHUE AUaMeTpa d paBHO ...

12.11. JleBbii koHen crepkHs AB (CM. pUCYHOK) KECTKO 3allleMJIEH, NpaBbli YCTaHOBJIEH B
MOJALIUIHUKE CKOJbXeHusa. DnemMeHT BC abcomoTHO >xecTkuid. M3BectHbl BenwuuHbl: [, GJp —
KECTKOCTh IONEPEeYyHOro ceueHus crepkHsi AB Ha kpydenue, [0] — Jomyckaemass BEJIWYHHA
BEPTUKAIbHOIO nepeMelieHus Touku C. MakcumallbHO 10IIyCTUMOE 3Ha4€HUE CUIIbI /' PaBHO ...

12.12. MakcuMasibHbIii OTHOCHUTEIBHBIA YroJi 3aKpy4YMBaHMS ISl CTEPXHS, MOKA3aHHOTO Ha
PHUCYHKE, paBeH ... M3BecTHbI BenuuuHsbl: M, d, G — MOJlylb CIIBUTA MaTepHalla CTEPKHSI.

12.13. Ha pucyHke moka3aH CTepe€Hb, CKPyUYHBaeMbIid TpeMsi MOMeHTamMu. Benmuuunbel M, G, d,
[@]a-c (HOTTyCTUMBIN B3aUMHBII yroJl OBOPOTa KOHIIEBBIX CEUCHHMN CTEPKHs) U3BeCTHHL. M3 pacuera
HAa JKECTKOCTh MaKCUMAaJIbHO JOIYCTUMOE 3Ha4eHHE L PaBHO ...

12.14. Ha pucyHke moka3aH ONAacHBIM y4acTOK Baja, pabOTaIONIMKA HAa KPYUYEeHHUE NPU 3HAUCHUSIX:
M= 8 xH*m, [t]=35MIla, [0]=0,5 rpax/m, G=0,8%10"" TTa.

1o pe3ynbraTtaM IpOBEPOYHBIX PACYETOB HA KECTKOCTh M IPOYHOCTHh MOXKHO CKa3aTh, 4ToO ...
Tema 13: Ilonepeunasi cuiia, H3rudarOMMii MOMEHT M MX MIOPHI

29



13.1. OnnomponeTHass KOHCOJIbHAsi Oanka HarpyxkeHa cuioi F. Pasmep / 3amaH. 3HayeHus
M3THOAIOIIETO MOMEHTA M MOMEPEYHON CUJTBI 110 a0COIOTHOW BeTMYMHE B cedeHuU -1 paBHBEI ...

13.2. banka gnuHo# / HarpykeHa MoMeHToM M. [lonepeunas cuia 1o JuHe OajKHy ...

13.3. JIByxmposeTHas KOHCOJIbHAs Oayika ¢ MapHUPOM HarpykeHa cuiou F' = 2 kH. JIuneinsrii
pasmep / = 0,5 m. MakcuManbHOE 3HAYC€HHWE H3THOAIONIETO MOMEHTa B Oanke mo abCoNOTHOM
BEJIMYUHE PaBHO ... (KH*M)

13.4. Cxema Harpy)XeHusi KOHCOJbHOM Oallku BHELIHEW Harpy3koil IMoka3aHa Ha pPHUCYHKE.
3HavYeHNE MaKCHUMAJIBHOTO M3THOArOIIEro MOMEHTA TIPH TMEPEeHOoce Maphl cuil ¢ MomMeHToM M = Fl u3
ceueHus A B ceueHue B ...

13.5. Ha cxeMe mokazaHa OTCEUEHHas 4YacTh OaJlKW W Harpyska, JCHCTBYIOIas Ha Hee.
HeBepHbIM siBIIsIETCS YTBEPKACHUE, YTO U3rHMOAIOMINN MOMEHT ...

13.6. Dmropa u3rubarmux MOMEHTOB TOKa3aHa Ha PUCYHKE. B oTHomIeHWHM ACHCTBYIOIICH Ha
0aJIKy Harpy3KH, HEBEPHBIM SIBJISIETCS YTBEPKIACHUE, UTO ...

13.7. Onnonponetrnas 6anka BC mmmnoM 3/ HarpyxeHa cwioi F' u momenToM M. Tlonepeunas
cuna B cedeHuu -1 Oyner paBHa Hy: 10, €ciiv 3HaUeHue M paBHO ...

13.8. Ha pucyHnke moka3zaHa smopa nornepeyHbix cuil. [IpaBuUIbHBIM SIBISETCS YTBEPKICHHUE,
qTO..

13.9. Ha cxeme mnoka3aHa OTCE€YHAas 4acThb CTEpPXHA W Harpyska, ACHCTBYIOIIass Ha Hee.
HeBepHbIM siBiIsIETCS YTBEPKACHUE, YTO U3rMOAIOMINNA MOMEHT ...

13.10. Ha pucyHke moka3aHa OTCEUEHHas 4acTh OaJIKM M Harpys3ka, JIEHCTBYIOIIAs Ha Hee.
HeBepHbIM sBIsETCS YTBEP)KIEHUE, YTO MIONEPEYHAsl CUJa ...

13.11. Opnnomponernas ©Oanka BC pmnunoit 3/ HarpykeHa cwiod ¢/ W paBHOMEPHO
pacripesielIeHHONW Harpy3Kol MHTEHCHUBHOCTH ¢. MaKkcHMalbHbIe 3HaYeHUs M3TrHOAIONIer0o MOMEHTa U
MOTIEPEYHOMN CHIIBI 110 a0COIIOTHON BEIMUYMHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke 1oka3aHa 311opa IonepeyHbIxX cuil. HeBEpHBIM sIBIIsSIETCS yTBEPKACHUE, UTO..

13.13. Ha cxeme moka3zaHa OTCeYEHHas dYacTh OallKM W Harpys3ka, IEHCTBYIOIAs Ha Hee.
HeBepHbIM siBIIsIETCSl yTBEPKACHUE, YTO U3TMOAIOMINUNA MOMEHT ...

13.14. KoHconpHast Oanka nnuHOM 2/ HarpyxkeHa cunamu F1 u F. Cedenne I-I pacmonokeHo
OeckoHeuyHO ONMM3KO B 3ajenke. M3rubaromuii MOMEHT B ceueHuM [-1 paBeH Hymio, ecnu 3HaUYeHUE
cuibl | paBHO ...

13.15. DOmriopa wu3rubaronMX MOMEHTOB IIOKa3aHa Ha pHCyHKe. HeBepHBIM sBIseTCA
YTBEPKJICHHE, YTO MOINEpEYHas CHIIA ...

Tema 14: HanpsizkeHusi B NoNnepevYHOM Ce4eHHH CTEPKHA MPH IIOCKOM H3ruoe

14.1. MakcuMalibHBIE KacaTelIbHbIC HAINpsDKEHUS B OaiKe MPSMOYrOJIBHOTO CEYCHHS, KOTaa
¢dopma 1 pazMepbl ONEPEYHOTO CEUYEHUS MO JJIMHE HE MEHSIOTCS, BOBHUKAIOT B TOUKAX MOMEPEYHOTO
CEYEHMS, B KOTOPOM ...

14.2. Dmiopa pacnpeneneHuss KacaTelbHbIX HANPSOHKEHUM IO BBICOTE MPSIMOYTOJIBHOTO
MOTIEPEYHOr0 CEUEHHUs OaJIKK MOKa3aHa Ha CXEME ...

14.3. Jlna ompeneneHuss HOPMAJIbHBIX HAIMPSDKEHUH B TOYKaX IMONEPEYHOro CEUeHUs Oalku Ipu
IIJIOCKOM M3TH0e ucrnoiib3yercs Gpopmyna ...

14.4. KonconpHasi Oanka npsMOYroJIbHOTO CEUEHHs C pazMepamu b u h HarpyxeHa cuiamu F.
Jlunetinpii  pasmep [ = 10A. OTHOIIEHHE MAaKCUMAJIbHOTO HOPMAJIBHOTO HAMNPSDKCHHS K
MaKCHUMAaJIbHOMY KacaTeJIbHOMY HAIPSDKEHHUIO B 0aNKe (Gmax/Tmax) PABHO ...

14.5. Tlpu ompeneneHnr HAWOOJBIIETO HOPMAIBHOTO HAMPSKEHUS B IMONEPEUYHOM CEUCHUU
OayKu, IpH MIO0CKOM U3rH0e, UCTIONB3YIOT POPMYIY ...

14.6. Konconpb muHOM [ MPSMOYTOIBHOTO CEUCHHsI ¢ pasMepamu b u h Harpykena cuioit F. [Ipu
YBEJIMYCHUH JIMHEHHBIX pa3MepoB OAJIKH B /1BA pa3a MaKCUMAaJIbHOE HOPMaIbHOE HANIPSHKEHHE . ..

14.7. Ha KOHCOJIbHYIO CTYNEHYATYIO0 OQJIKy JUTMHOU 2/ NEeHCTBYET paBHOMEPHO pacmpeieseHHas
Harpy3ka MHTEHCUBHOCTH ¢. IlomepeuHoe ceueHHe JIEBOM CTYNEHH — KBajgpaT C pa3Mepamu bxb,
mpaBasi — HUMeEET NPSIMOYTOoJIbHOE cedeHue C pazMepamu b u 2b. MakcumanbHOE 3HAaYCHHE
HOPMAaJILHOTO HampsiKeHus B Oanke paBHO ... (KoHIEHTpanuio HanpsHKeHU He yYUTHIBATD).
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14.8. OpHomnposieTHass KOHCOJIbHAs Oaiika NPsIMOYTOJBHOTO CEYEeHHs ¢ pasMepamu b u 2b
HarpyxeHa cuioi F. Jluneitnsie pasmepel b m [ = 20b 3amanbl. B cedenmm [-1 3Hauenume
MaKCUMaJIbHOTO KacaTeIbHOTO HANpPsDKEHUS paBHO T. MakcMMaibHOE HOPMalbHOE HAINpPSIKEHUE B
OaJike paBHO ...

14.9. Dmriopa pacnpeaencHuss HOPMAJIbHBIX HANpPsDKEHUH MpH  YHCTOM U3rube Oankw,
MTOKa3aHHOI Ha cCXeMe, UMEET BU ...

14.10. 'eomeTpryeckoe MECTO TOYEK B IMONEPEYHOM CEUCHHH CTEP)KHS MPHU U3THOe, B KOTOPHIX
HOpMaJlbHbIE HANPSXKEHUS! paBHbBI HYJIIO, Ha3bIBAETCA ...

14.11. Ilpu muIoCcKOM MOMEpPeYyHOM H3rH0Oe B TOYKaX MOIMEPEYHOro CEYeHHsI B OOLIeM ciydae
BO3HUKAIOT HaIPSDKEHUS.

14.12. Dmropa pacripeneieHrsi HOPMAIbHBIX HANpsDKEHUH MO BBICOTE ceueHus Oamku [-1 ¢
pasmepamu b U h UMeeT BUJ ...

14.13. KoHconp AnuHOM / mpsSAMOYTroJbHOTO CEUYEHHUs ¢ pa3MepaMu b U s HarpyxeHa cuioil F.
Ecnu BeicOTy /4 yBenuuuTh B JBa pas3a, a IIHUPUHY b yMEHBUIUTh B JIBa pa3a, MaKCUMaJbHOE
HOpMaJIbHOE HampsHKeHUe B Oalke ...

14.14. KonconbHas Oanka JIMHOW [ WMMEET JBa BapuUaHTA PACIOJIOKEHUS TPSIMOYTOJBHOTO
nonepeyHoro ceyenus. Cuna F, nuHelHble pasMepbl b W /h 3amanHel. B onmacHOM cedeHUM Oanku
OTHOIIEHHE HauOOIbIINX HOPMAJIbHBIX HANPSXKEHUI GA\GB PAaBHO ...

14.15. Jlns ompeneneHusi KacaTeNbHBIX HAIPSHKEHUH B TOYKAX IMONEPEYHOTO CEUEHUs Oajkw,
IIPU TUIOCKOM TIOTIEPEYHOM M3TH0€, UCTIONB3YIOT (OPMYIY ...

Tema 15: Pacuer 0a/10K HA TPOYHOCTH

15.1. OpHomponeTHass JepeBsHHas Oainka JIMHOM [/ = 6 M HarpyxeHa pPaBHOMEpPHO
pacrpeieIieHHON Harpy3Kod MHTEHCUBHOCTH ¢. [luamerp monepeunoro ceuenus d = 30 cm. 3HaueHHe
JIOITyCKaeMoro HopMainbHoro HanpsbkeHust [6] = 10 MITa. M3 pacdera Ha IpOYHOCTH IO HOPMAJIBHBIM
HaMpPsLKEHUSAM MaKCUMaJIbHO JOMYCTUMOE 3HaYeHHe HHTEHCUBHOCTU Harpy3ku g paBHo _ (kH/m)

15.2. KonconpHas 6anka JUiMHOM HarpykeHa cuiioi F. CedeHue mpsMOyroJibHOE ¢ pa3Mepamu b
u h. B ceduenun I-I makcumanbHOEe HOpMalbHOE HampsDKeHHE paBHO G. Ilpemen Tekyuectd st
Marepuana 0anku or 3aaad. KoadduiueHnt 3anaca mpoyHOCTH 110 HOPMAJILHBIM HAINPSKEHUSIM PaBEH..

15.3. banka uMmeer mpsIMOYroJIbHOE MONepeyHoe ceueHue ¢ pazmepamu 26 u 3b. Ilpu noBopore
MOTIEPEYHOT0 CEYEHUS W3 MOJIOKEHUsI A B MoynoxkeHue B rpyzonoabeMHOCTh Oajiku, U3 pacyera 1o
HOPMaJbHBIM HANIPSDKEHUSM, ...

15.4. Tlpu pacuere Oanku Ha MPOYHOCTH IO KacaTeIbHBIM HaIPsDKEHUAM, Korna (opma u
pa3Mepsl IONEPEUYHOT0 CEUEHUS N0 JUIMHE HE MEHSIOTCS, OITACHBIM CUMTAETCS CEUEHHUE ...

15.5. OgnonponeTrHas Oanka JIWHON [ Harpy)kKeHa B cepeuHe mpojieta MoMeHToM M. dopma u
pasMepsl TONEPEYHOTO CEYEHUs MO0 JIUHE Oalkd HE MEHSIOTCS. 3HaueHHe JOIMYyCKaeMOro
HOPMAJIBHOTO HAaIpsDKEHUs i1 MaTepuayiia Oanku [o] 3amaHo. M3 pacyera Ha TPOYHOCTH IO
HOpPMaJIbHBIM HANPSDKEHUSM MOMEHT CONPOTHBIICHHUS MOMEPEYHOro CeueHUs npu u3rude W, nomxen
OBITh HE MEHBIIIE ...

15.6. KonconmpHas Oanka TpsSMOYTOJBHOTO CEUYEHHUs C pa3MepamMu b u 2b HarpyxeHa
PaBHOMEPHO pacHpellelieHHON Harpys3koil. Jlomyckaemoe HOpMajbHOE HaIpsDKEHHME Ul MaTepuana
Oanku [c] 3amano. M3 pacdera Ha NPOYHOCTh MO HOPMAIBHBIM HAIPSOHKEHUSIM MaKCHMAaJbHO
JONYCTUMOE 3Ha4Y€HHE NHTEHCUBHOCTH HAarpy3Ky ¢ paBHO ...

15.7. Tlpu miockoM M3ruOe MaKCHMalbHbIE HOPMAaJIbHBIC HAMPSDKCHHS JEHCTBYIOT B TOYKAX
IIONEPEYHOI0 CEUYEHUH, ...

15.8. OnHomposieTHas ABYXKOHCOJbHAs Oanka HarpyxkeHa cwiod F. K OGanke momoaHUTENBHO
npukiaabBaercs cuia F1 = F. C ©3MEHEHUEM CXeMbl Harpy>KeHHsI IPOYHOCTh OAJKH ...

15.9. KonconpHas 6ajika MpsMOYTOJILHOTO ceueHus HarpyxeHa cuion F = 3 xkH. Jlomyckaemoe
HOpMaJbHOE HaIpspKeHue Juisi marepuana Oanku [c] = 160 MIla, nuneiinsii pazmep b = 20 mm.
HauGonpiras quaa KoHCONMU / M3 pacdera Ha MPOYHOCTH MO0 HOPMAIBHBIM HAMPSOHKECHUSM paBHA
CM.

15.10. /IBe Oanku OJUHAKOBOTO MOMEPEYHOI'O CEYCHHs M3TOTOBJIECHBI U3 OJAHOTO MaTepuaia U
Harpy»eHbl PaBHOMEPHO pacHpelesieHHON Harpy3Kodl C WHTEHCUBHOCTBIO ¢. bamku Oyayt

31



PaBHONPOYHBI, KOTJa JUIMHA KOHCONMW /i paBHa . BrusHueM KacaTeNbHBIX HAMPSKCHHMA
peHeopeyb.

15.11. KonconpHast Oanka JumHON [ HarpykeHa MoMeHTOM M. 3HadeHuEe [OITyCKaeMOTro
HOpPMaJIbHOTO HampsikeHus [c] u3BecTHO. M3 pacuera Ha MPOYHOCTH MO HOPMaJbHbIE HAIPSHKEHUSIM
MUHHUMAJIBHO JIOIYCTUMOE 3HAYCHHE AUaMeTpa MONEPEeYHOro CeYeHus d PaBHoO ...

15.12. KoHnconpHas Oanka pmouHOM [ = 1,5 M HarpyXeHa paBHOMEPHO paclpeeIeHHOU
Harpy3koi MHTeHCUBHOCTH g = 640 H/m. IlomepeuHoe ceueHne — paBHOOCAPEHHBIN TPEYTOIbHHUK.
Jlomyckaemoe HOpMajbHOE HampsDKeHHWE aiisi Marepuana Oanku [c] = 160 MIla. M3 pacuera Ha
MIPOYHOCTH TT0 HOPMAJIBHBIM HAMPSDKCHHUSIM pa3Mep MOMepedHoro ceueHust 0anku b paBeH  (cm).

15.13. Ilpu pacuere Oanku Ha MPOYHOCTh IO HOPMAIBHBIM HAINpPsDKEHUSM, Korja ¢opma u
pa3Mepbl OMEPEUYHOT0 CEUEHUs MO JIMHE OAJIKK HEe MEHSIOTCS, OTTACHBIM CUYUTAETCS CEYCHHUE ...

15.14. OngnonposnerHast Oanka IiuHOM / HarpyxeHa MoMeHToM M. K Gajike TOMOJHUTENHHO
npukiagsiBacTcss MOMEHT M1 = M. C u3MeHEeHHeM CXeMbl Harpy>KeHHUs MPOYHOCTh OalKH ... YUecCTh
TOJIFKO HOpPMaJIbHbIE HATIPSKCHHUS.

15.15. OpnomponerHas Oanka anuHOM [ HarpyxkeHa cwuioil F. CedeHue NpSMOYTOIBHOE C
pasmepamu 2b u 3b. Ilpenen Texkydectu ajiss MaTepuana Oanku or 3amaH. KoadduiumeHT 3amaca
MIPOYHOCTHU IO HOPMaJIbHBIM HANPSKEHUSIM PABEH ...

Tema 16: Ilepememiennst npu n3rude. Pacuer 0a10K Ha )KeCTKOCTH

16.1. KonconpHas Oanka mmuHOM [ = 80 cMm HarpyxkeHa momeHToM M = 40 Hwm. [lomepeunoe
ceyeHre OalKM MPAMOYroJbHUK: b = 4 cM, h = 0,6 cM. Monyas ynpyroctu matepuana E = 2%10°
MlITa. Paguyc kpuBu3HbI Oanku B ceuenuu -1 paBen  (m).

16.2. KonconbHas Oanka AnuHON [ Harpy)kxeHa paBHOMEPHO pAacHpeleNICHHOH Harpyskon
WHTEHCUBHOCTBIO ¢. Moaynb ympyroctu matepuania E. Cedenue kpyrioe auamerpoMm d. Pammyc
KPUBU3HBI OCU OAJKH B OMACHOM CEYEHHH PABEH ...

16.3. CrepxkeHb U3 OJHOPOJHOrO Marepuaiga HarpykeH wmomeHtamu M. JKecTkocTb
MOTIEPEYHOr0 CeUeHHst Ha U3Tub £l o AnMHe nocTossHHA. Pagiyc KpUBU3HBI p OCH CTEP)KHS PABEH ...

16.4. CrepxeHb JuinHOM [ HarpyxeH MoMeHTaMu M. JKeCTKOCTh MOMepeyHoro ceueHus Ha U3rud
EJ, no nnune moctosHHa. [lpu yBenudyeHUM UIMHBI CTEPKHS B JIBa pa3a pajuyC KPUBU3HBI P OCH
CTEPXKHS ...

16.5. JlepeBsinHas Oanka TPsIMOYTOJHOTO CEUYECHHS IMUPUHOW b = 6 cM BBICOTOM 7 = 4 cM
M30THYTa Ha Jyre OKpYkKHOCTH paaumycom 40 M. Moayns ympyroctu aepesa E = 10* MIla.
MakcumanbHOe HanpsokeHne B 0anke paBHo  MIla.

16.6. OgnonponetHast 6ajKka JUIMHOW / B cepeinHe Ipojera HarpyxkeHa cuioi F. JKecTkocTb
MOTEPEeYHOro ceyeHus: Ha u3rud EJ, mocrosiHHa no anuHe. [lpu yBenuyeHuu UIMHBI IpoJieTa B /Ba
pa3a MakCUMAaJbHBIA MPOTHUoO ...

16.7. Koncons nnuHOM 2/ Harpy>keHa AByMs MOMEHTaMH. JKeCTKOCTh MOTIEPEYHOTO CEUCHHS Ha
n3ru® EJy mo januHe mocrostHHA. [Iporn® cBOOOIHOrO KOHIIA KOHCOJHM paBeH O, €CIM 3HAYCHHE
MOMeHTa M paBHoO ...

16.8. Ha pucyHke moka3aH MpUMEpHBIN BUJ U30THYTOM ocu Oanku. Cxema Harpy>KeHus Oajkw,
COOTBETCTBYIOIIAsl MPE/ICTaBIEHHON (hopMe U3rubda, mokazaHa Ha CXeMe ...

16.9. KoHcosb Ha MOJOBHMHE JIMHBI HArpyk€Ha PaBHOMEPHO PACHPEACICHHON Harpy3Kou
uHTeHcuBHOCTH ¢ = 20 kH/M. Monyns ynpyroctu Matepuana 6anku E = 10* MIla, pasmep [ = 2 M.
[Tporu6 Ha cBOOOTHOM KOHIIE KOHCOJHU HE JOJDKEH mpeBbimaTh [0] = 1 cM. U3 ycinoBHs KECTKOCTH
JaMeTp TIOTEPEYHOTO ceueHust d paBeH _ (cM).

16.10. KonconpHast Oanka miouHOW 2/ HarpyxkeHa cuiodl F u momentom M = Fl. Pa3mepsl
MOTIEPEYHOr0 CEYEHHUs MO JJIUHEe Oalku He MeHstoTcs. Monynbs ymnpyroctu matepuana E. @opma
M30THYTOM OcH OalKky Ha MEpPBOM YYacTKE OMMCHIBAETCS KPUBOM NopsiIKa, a Ha BTOPOM

HOpsJKA.

16.11. OnHomposieTHast 6anka AJIUHOW [/, BRICOTOM 4 HarpyXeHa paBHOMEPHO pacIpeeICHHOU
Harpy3koi. Pannyc KpuBU3HBI HEUTPAIBHOTO CJIOsI OANKH B cepeluHe MpoiieTa paBeH p. KecTkocTh
MOTIEPEYHOr0 ceueHus: Ha u3rud EJy mo Bced MHE MOCTOsSHHA. MakcuMaiabHOE HOpMajbHOE
HanpsbKeHue B 6anke paBHO ... (BiusiHue nmonepeyHoi CHIlbl Ha U3MEHEHHE KPUBU3HBI HE YUUTHIBATh).

32



16.12. Yyacrok 6anku Harpy<eH paBHOMEPHO PacHpeeNeHHON Harpy3Koi MWHTEHCHUBHOCTH (.
Monayns ynpyroctu matepuana E. [1o pyMHe ydacTka pa3Mmepsl MONEPEYHOr0 CEUCHUsI HE MEHSIOTC.
dopma ocu U30THYTON OAJIKM HAa JAHHOM YYacTKE ONMHUCHIBACTCS KPUBOU HopsAAKa.

16.13. Koncounp mymmnou [ HarpyxeHa cwioi F. CedeHue Oaiaku mpsiMOYToJIbHOE ¢ pazMepamu b
u h. Mogyns ynpyroctu marepuana E. Ilpu yBenuuenun nuHeHbIX pasmepoB (/, b, h) B nBa paza
3HaYE€HUE MaKCUMAJIbHOTO Mporuoda ...

16.14. KonconbHas 6anka JumHOM 2/ HarpyxeHa cwiiamu F. Moaynes ynpyroctu matepuana k,
OCEBOIl MOMEHT MHEpIUH ceueHus Jy 3afanbl. [Iporud KoHIIeBOro ceueHus NpuMeT 3HaYeHue O, Korjaa
3HAYEHUE CHIIbI ' PaBHO ...

16.15. KoHconp HarpyeHa BHEIIHUMH MOMEHTamu. [IpuMepHBIA BHI M30THYTOM OcH Oajku
[IOKa3aH Ha CXEME ...

Tema 17: Buabl HArpy:KeHUsI CTEPHKHS

17.1. Ilpu 3a1aHHOM BapuaHTe HATrPYKEHUsI paMbl BHEIIIHUMU CUJIaMH y4yacTok | paboraet Ha ...

17.2. O1ieHKy IpOYHOCTH MaTepuasa MpH 3aJaHHOM HaIpPsSHKEHHOM COCTOSIHMU B OMACHOM TOYKE
CTEPXKHS C KPYTJIbIM CEYEHUEM ITPOBOJAT C UCIIOJIB30BAHUEM TEOPUM MPOYHOCTH IIPH:

17.3. Ilpu maHHOM BapHWaHTE HArPY>KCHHS CTEP>KEHb MPSIMOYTOJIBLHOTO CEYEHUS C pasMepaMu b u
2b UCTIBITHIBACT ...

17.4. Pama kpyryioro cedyeHus: HarpyxeHa cuioi F. KpydeHne u TIOCKUi MONEpedHblid U3rub
UCIBITHIBACT(-I0T) YYaCTOK(-KH) ...

17.5. Cxema HarpyXeHHsl CTEpPXKHS KBAJAPATHOTO CEUCHHUS BHEUIHMMM CHUJIAMU TMOKa3aHa Ha
pUCyHKEe (OJHa CHJia JIEKHUT B IUIOCKOCTH YEpTEeXa, BTOpas — MEPHEHIUKYISPHO IIOCKOCTH).
Hedbopmaruu (pacTsikeHUe, KpydeHUE U TJIOCKUN TOTIEPEYHBIN M3TH0) OJTHOBPEMEHHO BO3HUKAIOT Ha
ydacTke (-ax) ...

17.6. CxeMa HarpyXeHHs CTEpP)KHsS BHEIIHUMU CHJIaMHU MpEACTaBiI€HAa Ha pUCYHKE. JIIuHBI
YYaCTKOB OJIMHAKOBBI M paBHbI /. TPeTHil y4acTOK CTepKHS UCIBITHIBACT Ne(OPMALIHH ...

17.7. Cxema HarpyXeHHs pambl IIOKa3aHa Ha pUCYHKe. [lepBbIli y4acTOK HCHBITHIBAECT
, BTOpOi1 .

17.8. Ilpu naHHOM BapuaHTE HAarpy>KE€HUs CTepKeHb | paboTraeT Ha nedopmaluio pacTsKEeHHUe.
Ecnu ynanuts onny cuiy F, To crepkeHb | OyeT UCTIBITHIBATS ...

17.9. CrepxeHb NMPSAMOYTOJIBLHOTO CEUEHUs C pa3MepamMu b u 2b HarpyxeH cunamu F u Fi.
CrepxeHb paboTaeT Ha YUCTHIN KOCOM M3rub, KOraa 3Ha4eHue CUiibl | paBHO ...

17.10. IIpu 3agaHHOM BapHaHTE HArpy>K€HUsI BHEIIHMMH CHJIAMHU CTE€PKEHb MPSMOYTOJIBLHOIO
CeueHHs ¢ pazMepaMu b U 2b UCIIBITHIBAET ...

17.11. Pama Kkpyrjioro monepeyHoro cedeHus HarpyxkeHa cwiamu I u 2F. Ydactok pamsl [
UCIBITHIBAET ...

17.12. CxemMa HarpykeHus paMbl BHEIIHUMHU CWJIaMHU MOKa3aHA HA PUCYHKE. YUacTOK pambl |
OyZeT UCTIBITHIBATh Ae(OpMaInIo KpyueHue, Koria 3HaueHue CUIlbl F'1 paBHO ...

17.13. Cxema HarpykeHusi paMbl KpPYIJIOTO IONEPEYHOTO CEUECHMS IOKa3aHa Ha PHUCYHKE.
VYyacTok pamsl | ucnibITBIBaCT ...

17.14. Ha cTepxeHb AeHCTBYIOT BHeNIHUE cuilbl F' 1 2F. CeueHne npsaMoyrojibHOE ¢ pa3MepaMu
b u 2b. YdacTku CTEpXHS HUCHBITHIBAIOT: a) 1 — KpyudeHue, 2 — Kocoil u3ru0d; 6) 1 — mockwmii
MONIEPEYHBIA M3TH0, 2 — KpY4YCHHE M IUJIOCKHUW TOMEpedYHBbId WM3THO; 6) 1 — KpydeHWEe W TIIIOCKUUN
NoTnepeyHbIi U3ruod, 2 — Kocoi n3ruod; 2) 1 — KpydeHue u MmI0CKUii MoNepeyHbIi U3rud, 2 — KpyueHue u
KOCOi1 u3ruo.

Tema 18: IIpocTpaHcTBeHHBIH M KOCOH M3rH0

18.1. TlommepeuHoe ceueHrne CTEPKHS MPSIMOYTOJIBHUK ¢ pazmepamu b u 2b. [1mockocTs AeicTBUS
n3rubaronero MoMeHTa M pacrolioskeHa Haja yrioM 45° K IJIaBHBIM IIEHTPAJIbHBIM OCAM. 3HAaYCHHE
MaKCUMaJIbHOTO HOPMAJIbHOI'O HAIIPSKEHUS B JAHHOM CEYEHHMH PABHO ...

18.2. CrepkeHb KBaJApaTHOTO CEUYEHUs HArpyKEH BHEUIHUMM cwiaMu F u 2F. JluneiiHble
pasmepsl b u [ = 10b 3amanpl. 3HaUeHUE HOPMAIBHOTO HAMPSDKEHHS B Touke B paBHoO ...

18.3. CrepskeHb JUIMHON / IPSMOYTOJILHOTO CeUeHHs ¢ pasMepamu b 1 2b Harpy>KeH MOMEHTOM
M. IlnockocTh ACHCTBHS MOMEHTa pacroyiokeHa moja yrioMm 60° xk ocu y. Moayns ymnpyroctu
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Mmatepuana E, pasmep b usBectHbl. JIuHeiHas nedopmanys B Touke B, B HanpaBIeHUU OCH CTEPIKHA,
JOCTUTHET 3HAaYEHHUS €, €CJIM MOMEHT M OyZAEeT paBeH ...

18.4. CtepxeHb HarpyeH cuiIoi F, KoTopasl pacioiiockeHa HajJ yriioM o = 30° k BepTUKanbHON
OCH CUMMETPHUHU U JIEKHUT B IUIOCKOCTH ceueHMs. JIuneiHsle pasMepsl b u [ 3amanel. HopmanbsHOe
HanpsbkeHue B Touke B ceuenus I-1 paBHo ...

18.5. CrepeHb NPSAMOYTOJIBHOTO CEYEHHUs ¢ pazmepamu b u 2b, [uinHOM [ Harpy>xeH MOMEHTOM
M. TInockocTh JOEHCTBHUS MOMEHTa PAcMoOJIOKeHa ToJ YriioM 45° K TJIaBHBIM IIEHTPAJIbHBIM OCSM
ceueHus. OTHOLIEHNE 3HAUEHUI HOPMAJIbHBIX HanpspkeHuil B Toukax B u C paBHoO ...

18.6. CrepkeHb KBaJpaTHOTO CEUYEHUsS] HArPYKEH BHEIMHUMH cwiamMu F u F). JluHeiiHbie
pasmepsl / 1 b 3ananbl. HopmanbsHOe HanpsikeHue B Touke B paBHO Hy:r0, Korza cuna £ paBHa ...

18.7. Tlpu kocoM U3rude MOJHBINA TPOTUO CEUCHHSI CTEPIKHS OTIPEIETAETCS KaK ...

18.8. CrepkeHb MPSIMOYTOJILHOTO CEYCHHS ¢ pasmepamu b = 2 cM, h = 3 cm, anunoit [ = 40 cMm
Harpy<eH BHELIHMMHU cujIaMu. MaTepuan CTepXHsI OJUHAKOBO PadOTaeT Ha pacTsKEHHE M CiKaTHE.
Jlonmyckaemoe HampspbkeHue s Marepuana [c] = 160 Mlla. M3 pacyera Ha NOpOYHOCTH MO
HanpspKEHUSM 3HauYeHue cuibl ' paHo  H.

18.9. Crepxenb UIMHOM / IPSIMOYTOJIBHOTO CEUSHHsI ¢ pa3mepamu 2b u 3b HarpyxeH cuinamu F
u F>. I3mepennsle nuHeHbIe nedopmaruy B Toukax B u C mo HanmpaBJIeHUIO OCH CTEPIKHS OKa3aIiCh
onuHakoBbl. CriesioBaTeabHO, OTHOIICHUE F'1/F paBHO ...

18.10. CteprkeHb MPSMOYTOJIBHOTO CEUCHHSI C pa3MepaMu 2b u b HarpyxeH cuion F, nexalnei B
IUIOCKOCTHU ceyeHus xy nox yriom 30° k ocu y. Monynes ynpyroctu marepuia £ u pasmep / 3a1aHbl.
Jlunetinas nedopmarus B Touke B 1o HampaBiIeHUIO OCH CTEP)KHS paBHA ...

18.11. CrepkeHb MPSIMOYTOJIBHOTO CEYCHHS € pa3zMepaMu b U 2b Harpyx eH cuiloi F, nexarieii B
mockocTH xy. Pazmep / 3anan. HopMansHOe HanpspkeHHE B TOUKE A PaBHO ...

18.12. CrepkeHb KBaIpaTHOIO CEUEHUS HArpyK€H BHEIIHMMM cuiamu I u 2F. JIluneiiHble
pasmepsl [ U b 3agaHbpl. 3HaUCHHE MAKCUMAJIBHOIO PAacTATHBAIOIIEIO HOPMAIbHOTO HANPSKEHHS B
CTEpPKHE PABHO ...

18.13. B monepedyHoM MPsSMOYTOJIHBHOM CEYCHHH CTEP)KHSI C pa3MepamMu b u 2b omnpeneneHbl
3Ha4YeHUs1 U3rudaromux MoMeHToB M, = 2M u M, = M. HopmanbHoe HanpshkeHHue B Touke B paBHoO ...

18.14. KonconmbHast Oanka HarpyxeHa MomeHTamMu M u 2M. CedeHue NpsIMOYTOJIbHOE C
OCEBBIMH MOMEHTaMHM conpoTuBieHuss Wy = 2W, W, = W. Marepuan 6ajqku OJWHAKOBO paboTaeT Ha
pacTsbkeHue-cxatue. JlormyckaeMoe HOpMalabHOE HampsbkeHue [G] 3amano. M3 pacuera Ha MPOYHOCTH
10 HOPMAJIbHBIM HAIIPSDKEHUAM MUHHUMAJIBHO JOIyCTUMOE 3HA4eHHE napaMmerpa M paBHO ...

18.15. CrepxeHb MNpsIMOYrOJIBHOTO CEUEHUs ¢ pasmepamu b u 2b, mimmHOM [ HarpyxeH
BHEIIHUMH cujiaMu F| u F». 3HaueHne HOpMaJIbHOTO HAMPSOKeHHs B TOUke B Oyaer paBHO 3HAYCHHIO
HOpPMAaJIbHOTO HanpsikeHus B Touke C, Korjaa oTHomeHue F1/F2 paBHo ...

Tema 19: U3rud ¢ pacrsakeHueM-CKATHEM

19.1. CtepkeHb KPYIIIOro CeYeHUs: AMAMETPOM d HarpykeH cuiioi F. 3HaueHre MaKCUMalIbHOTO
HOPMaJIbHOTO HAIIPSLKEHUS PABHO ...

19.2. CryneHuaThlii CTepKeHb HarpyxeH cwioil F. JlunelHwlii pasmep b 3amaH. 3HaueHHE
MaKCHMaJIbHOTO HOPMAJILHOT'O HANIPSKCHUS B CTEP’KHE PABHO ...

19.3. Cxema HarpykeHus cTepxHs cwiamu F' u F1 = F noka3aHa Ha pucyHke. Ilonepeunoe
CEYCHHE — pPaBHOOCIPEHHBIM TPEYTrOJIBHUK C pa3MepoM OCHOBaHHUS b u BwicoTOM h. Ilpm cmeHe
HaIpaBJIEHUs CHUJBl [| Ha TNPOTHBOIIOJIOKHOE MAaKCHUMAJIbHOE pAaCTATMBAIOLIEE HANpsIKEHUE B
IIOTNIEPEYHOM CCUECHUU CTEPHKHS ...

19.4. CrepxeHb KpyrJioro cedeHus auameTpoMm d HarpyxkeH cuiamu F u F1=F. llpu cmene
HAIPABJICHUS CUJIBI /'] HA IPOTUBOIIOJIOKHOE MAKCUMAJIBHOE HOPMAJIBHOE HANPSIKCHHUE ...

19.5. Crepxenb HarpyxeH cuiamu F u 2F. Jluneiinsiil pasmep b 3agaH. 3HaueHHE HOPMAILHOTO
HanpspkeHnd B Touke K nmonepeyHoro ce4eHust paBHo ...

19.6. CrepxeHb KBaJpaTHOTO CEUCHHSI CO CTOPOHOW b HarpyxkeH aByms cuiamu F. Ecnn
W3MEHHUTh HANpPaBICHUE OJHOW M3 CHJI Ha INPOTHBOIOJIOXHOE, TO 3HAYCHUE MaKCHMaJIbHOTO
HOPMaJIbHOTO HAPSDKEHNUS . ..
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19.7. CrepkeHb KBaJpaTHOT'O CEYEHHUSI CO CTOPOHOM b HArpykeH BHEUIHMMHU CUJIaMU. 3HAYCHUE
HOPMAaJIbHOTO HANPSIKEHUsI B TOUKe B paBHO ...

19.8. CrepkeHb KPYIJIOTO CEYCHHs AUAMETPOM d HarpyxkeH AByMs cwiamu F u Fi1 = F. Ilpu
CMEHE HAIpaBJIEHHUs CWIbl [| HAa NPOTUBOIIOJIOKHOE 3HAYEHHE MAaKCHMAJIBHOIO HOPMaJIbHOTO
HaIpPsDKEHUS B ITONIEPEYHOM CEUEHUU CTEPHKHS ...

19.9. CrepxeHb MMEET MPSMOYTOJIbHOE ceYeHHe ¢ pasmepamu b u 2b. KoopamHatel TOUYKH
OpUiIoXKeHus cuibl F 3amanel: xr = b/4, yr = b/2. 3HaueHHE MaKCHMAJIbHOTO HOPMAJILHOTO
HaMpPsHKEHUS 10 a0COTIOTHOM BETMYMHE PABHO ...

19.10. Crepxenp HarpyxeH cunamu F. [lonepeuHoe cedeHne paBHOOEIPEHHBIN TPEYTrOIbHUK C
pasMepoM OCHOBaHHSI b W BBICOTOM 2b. MakCHUMalIbHOE pacCTATHBAIONIEE HAIPSOHKEHUE B CTEPIKHE
PaBHoO ...

19.11. CrepkeHb KpPYTJIOTO CEUEHHUS AUAMETPOM d HArpyKeH BHEUTHUMHU CHJIAMH. 3HAUYCHUE
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B IIONIEPEYHOM CEUEHUHU CTEPIKHS PABHO ...

19.12. CtepxeHb MPSIMOYTOIBLHOTO CEUCHHsSI ¢ pa3MepamMu b U 2b HarpyXeH BHEITHUMHU CHIIAMH
Fun2F. B ceuennn -1 3HaueHne HopManbHOTro HanpspkeHUs B Touke C paBHO ...

19.13. Cuna mpusniokeHa B LEHTPE TSHKECTH MONEPEYHOTO CEUEHHs] MO HANpaBJICHUIO OCH
crepxHs. [Ipu mepeMenieHMM cuiabl OT LEHTPa TSKECTH, NApAUIEIbHO HAa4daJbHOMY IT0JIOKEHHIO,
HOPMAaJIbHOE HAIPSKEHUE B LEHTPE TSHKECTH MONEPEYHOTO CEUEHHUS ...

19.14. CrepkeHb KBaJIpaTHOTO CEUYEHUS CO CTOPOHOM b Harpy:keH BHEITHUMHU CHIIaMU. 3HAYCHHE
MaKCUMaJIbHOTO HOPMAJIHOTO HAIIPSKEHUS B CTEPIKHE PABHO ...

19.15. CrepkeHb KBaJIpaTHOTO CE€UEHUs ¢ pazmepamu bxb, mimHol / = 10b Harpy>keH BHEITHUMU
cunamu 2F u F. 3HaueHre HOpMAJIbHOTO HanpsikeHus B Touke C paBHoO ...

Tema 20: U3rub ¢ kpyyennem

20.1. Cxema Harpy>xeHHsI CTEP>KHsI KPYIJOro CEYeHHUs TUaMeTpoOM d, JJIMHON [ moka3zaHa Ha
pucCyHKe. 3HAYeHUE JOMYCKAaeMOro HaIpsHKEHHUs AJisi Marepuaia [G] 3aJaHo. 3Hau€HHUE MapaMmeTpa
BHEIIIHEW HAarpy3Ku M, 1o TeOpruu HauOOJIBIIINX KacaTeIbHbIX HAMPSIKEHUN, PABHO ...

20.2. CrepkeHb KpPYTJIOTO MOMEPEYHOTO CEeUeHUs auameTpoMm d, manuuout [ = 10d HarpyxkeH
cunoit F. HanpsskeHHOE COCTOSIHUE, KOTOPOE MOKa3aHO Ha PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B nmonepeyHOM CeueHHH CTEPKHS AEHCTBYIOT U3rubaromme MoMeHTsl My = M, M, = 2M n
KpyTsmmii MmomeHT My = 2M. Ceuenue Kpyrioe auaMeTpoM d. 3HAUYCHHE SKBUBAJIECHTHOTO
HaNpsDKEHUS B ONTACHOM TOYKE, TO TEOPUU HAUOOJBIINX KaCAaTeNbHBIX HAPSHKCHUH, PaBHO ...

20.4. B onacHOM ceYeHUH KPYIJIOro CTEP)KHS 3aJaHbl: u3rudarome MoMeHTsl My = M, M, =
2M, xpyramuii MOMeHT My = M. Jlonmyckaemoe HampspKeHUE JUlsl MaTepualla CTEp)KHS paBHO [G].
MuHMMaNbHO JONyCTUMOE 3HAYeHHE Juamerpa d, 1O TEOpHUH HauOOJBIIUX KacaTelIbHbIX
HanpsHKEHUH, PaBHO ...

20.5. CrepxeHb KpYyrjoro ce4eHus JAuaMeTpoM d HarpyxeH cuioid F. 3HaueHHe
SKBUBAJIEHTHOTO HAMNpPsDKEHUS B ONAaCHBIX TOYKaX, IO TEOPUU HaWOOJBIIMX KacaTesbHbIX
HAIIpSDKEHUN, PaBHO ...

20.6. CtepxeHb TUaMeTPOM d, ITMHOW [ Harpy»XeH CUIaMH 4epe3 a0COTIOTHO KECTKHUI DJIEMEHT
mnuHou 2/. Tlpm ynaneHuu OAHOM M3 CHII TPYy30MOABEMHOCTH crepkHs . Ilpm pemenuu 3amaun
BOCITOJIH30BaThCS TEOPUEH HAaMOOIBIINX KacaTeNnbHBIX HanpsbkeHuit (111 Teopust mpounocTh).

20.7. CrepkeHb IPSIMOYTOJIBHOTO CEUCHHs C pazMepaMu b u 2b HarpyxeH cuiioid F. OnacHbIMU
SIBJISIFOTCS TOUKM ...

20.8. Cxema Harpy>XeHusi Kpyrjioro cTep>kHsa auameTrpoM d = 2 oM, JunHoi / = 20 cM moka3aHa
Ha pPHUCYHKE. 3HAUEHHE [OIYyCKAEMOT0 HOPMAJIBHOIO HAMNPSIKEHHs MU MaTepuala, OJMHAKOBO
paboTaroriero Ha pacTsbkeHue u cxkatue, [6] = 160 MIla. MakcumanbHOE 3HaYEHUE CHIIBI /', KOTOPYIO
MOXHO IPWIOKHUTh K CTEPKHIO, U3 pacyeTa Mo HanpsbkeHusMm paBHo  H. Ilpu pemenun 3apaun
UCIIOJIB30BATh TEOPUIO HAMOONBIINX KacaTeNbHbIX HanpspkeHui (111 reoputo mpouHocTH).

20.9. B nonepeyHOM CeYeHUU CTEP)KHS AEHCTBYIOT M3rnbaromue MoMeHTsl My = 2M, M, = 3M
u Kpyrsamuid MoMmeHT My = 4M. CeuyeHue Kpyrioe auameTpoM d. 3Ha4eHUE HKBUBAJICHTHOTO
HaNpsDKEHUs B OMACHOM TOYKe, MO TEOPUM YIAEIbHOW MOTEHIHATbHOW >HEpruu (GopMOU3MEHEHHS,
PaBHoO ...
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20.10. CrepkeHb KpyrJIoro ceueHHs paboTaeT Ha KpydeHHe W u3rud. B omacHeIX Toukax
HaMpsKEHHOE COCTOSIHHUE ...

20.11. CrepxeHb JIMHOW / KBaApaTHOTO CEYEHUs] CO CTOPOHOH b HarpykeH Kak IOKa3aHO Ha
pucynke. B touke «K», momepeqHOro cedeHus pacHoOJOKEHHOTO BOJIM3U 3a/€NKH, HaNpsSKEHHOE
COCTOSIHUE ITOKA3aHO Ha CXEME ...

20.12. CrepxeHb Kpyriioro cedyeHusi aumameTpoM d pnmuHor [ = 10d wHarpyxeH cuioi F.
3HaueHUEe OHKBHMBAJIECHTHOIO HANpSIKEHUS B ONACHOM TOYKE CTEP)KHSA, 110 TEOpUU YAEIbHOU
NOTEHIMAIbHON SHEPTru (POPMOU3MEHEHNUS, PABHO ...

20.13. CtepxkeHb KPYIJIOTro CEYEeHUs JUaMETPpOM d Harpy»eH Ha cBoOOOHOM KoHIle cuiioi F. Ha
paccTossHUM [ OT CBOOOJHOrO KOHLA INPHJIOKEHA, MEPHEHIUKYISIPHO OCHU CTEpXHs, IHapa CHI C
MOMEHTOM F/. 3HaueHHe SKBUBAJCHTHOTO HANpPsDKEHUS B OMACHOW TOYKE CTEpKHA paBHO ... [lpu
peLIeHNH 3a/laud BOCIIOJIb30BAaThCS TEOpUEH YAENbHOW MOTEHIHAIbHONW 3HEPruu (OpMOU3MEHEHMUS
(IV Teopus npodHocTH).

20.14. CrepxxeHb KBaJpaTHOTO CEUYCHHS CO CTOPOHOM b Harpy)KeH MOMEHTaMHU. 3HaueHUe
SKBHUBAJICHTHOTO HANpPSDKEHUS B ONACHBIX TOYKaX, [0 TEOPUHM HaWOONBIIUX KacaTelIbHbIX
HanpsHKEHUH, paBHO . Ilpu pemennu npunsTs Wy = 0,25,

20.15. CtepxkeHb KpYIJIOTO CEYSHHSI TUaMEeTPOM d, JUTMHOM [ Harpy:keH cuioil F. HanpsbkenHoe
cocTosiHue B Touke C NOKa3aHO Ha PUCYHKE ...

4.1.4. JlomaiuHee 3ajaHnue

JlomamiHee 3amaHuUe HCIONB3YETCS JUIT  OIICHKM KadecTBAa OCBOCHHUS OOydYaroIIMMCS
00pa30BaTeNpHON MPOrpaMMBI TIO OTJEIBHBIM T€MaM TUCIUIUIMHEL. JloMaliHee 3a1aHne OLlEHUBACTCS
OIICHKOM «3auTeHO», «HE 3a4TeHo». OneHKa OOBIBISETCS O00YYarOIIEMYCsl HETIOCPEACTBEHHO IOCTIE
cllayM KaKJo# 3a/1a4yu JJOMAIIHEro 3aaHusl.

IlIxkana Kpurepun oneHuBanus
OneHka «3auTeHo» - 33/IaHHE PEIIEHO MPABUJIBHO
OneHKa «HE 3a4TEHO» | - 33/IaHUE PEIICHO HEMPaBUIIbHO

IlepedyeHb TeM HHAMBUIYAIbHBIX 337a4 JOMALIHETO 3aJaHHs:

1. ITocTpoenue 3Mm0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PACTSKEHUU (CKATUN),

2. [TocTpoenue 3Mrop BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH KPyUEHHH,

3. IlocTpoeHue 31mop BHYTPEHHUX CHIIOBBIX (DaKTOPOB MpH U3rHOE,

4. TloctpoeHue »>HIOp BHYTPEHHMX CHJIOBBIX (DAKTOpPOB IpU H3rMOe C MCIOJIb30BaHUEM
YpaBHEHHH CHJI 1 MOMEHTOB,

5. I[TocTpoeHue A10p BHYTPEHHUX CHIIOBBIX (JaKTOPOB B IUTIOCKOW pame,

6. Pacder Ha IPOYHOCTH NPHU PACTIKEHUU (CHKATHH),

7. PacueT Ha MPOYHOCTH MPU KPYUEHUH,

8. Pacuer Ha MpOYHOCTH NMPH U3rude OATKU U3 MPOKATHOTO MPOGUIIA,

9. Pacuer Ha mpOYHOCTH IIPH M3THUOE OATKU C COCTABHBIM CEUCHHEM,

10. Pacyer Ha MPOYHOCTH MpH U3THOE,

11. PacueT Ha MpOYHOCTH MPU KOCOM U3THOE,

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

13. PacueT Ha MpOYHOCTH MPU U3THOE C KPYUCHHUEM,

14. PacueT Ha NPOYHOCTH MPHU CI0KHOM COIIPOTUBIICHUM.

4.1.5. KomnboTepHbie CHMYJIAIHAA
KomnproTepHble cuMynsinny (KOMIBIOTEPHOE MOJEIMPOBAHUE B IIMPOKOM CMBICIE) — 3TO

MOJIeTIMpOBaHuE (Co3/laHue, MPOSKTUPOBAaHKE) YUEOHBIX 3a/a4, CUTYal[uil U UX pelIeHHe MTPH TOMOIIH
KOMIIbIOTEpA.
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KoMrmibroTepHbie CUMYISIIUA UMUTUPYIOT pPealibHBIC YCIIOBHUS, CUTyaruu. lIlpuMeHeHue ux B
poeCCHOHAIBHOM 00pa30BaHWM TIO3BOJIIET OOYYarONIUMCS OCBaMBaTh TEOPETHUYECKHE 3HAHUS,
HEOOXO/AMMBIE TIPAaKTUYECKHE YMEHHs B O€30MacHBIX YCJIOBUSAX, C MEHBIIMMHU 3aTpaTaMu
(BpeMEHHBIMH, JKOHOMHYECKUMH U Jp.), TPH HEAOCTYMHOCTH HEOOXOJAUMOro o0OpyaOBaHUS,
crnieun (KU UCCIIeTyeMOro sIBICHUS (MacuTad, AMUTETbHOCTh IPOTEKaHUs TIPOLecca U JIp.), CHIDKAET
PHUCK MpHU OIMHUOOYHBIX NEHCTBHUSIX, MO3BOJSET MPOpadaThIBATh CUTYAIMIO0 HECKOJIBKO Pa3, yYUTHIBAS
NPEbIAYIIUNA OTIBIT, @ TAKXKE MO3BOJISIET 33aJ]aBaTh Pa3HOOOpa3HbIE YCIOBUS JEATEILHOCTH C pa3HbIM
YPOBHEM CJIOKHOCTH.

[TocpencTBOM ImpUMEHEHHS KOMIIBIOTEPHON CHMYJISIIUH IIPETOAaBaTeNIb MOXKET PEeaTn30BaTh
npobjieMHOe oOydeHue, co3aaBas OOYYArOIIMMCS YCIOBHUS I CaMOCTOSITEIBHOTO OCBOCHUS
TEOpeTHYeCKNX 3HaHWH. Takke KOMIBIOTEpHAs CHUMYJSIHS IO03BOJISIET IPENOAaBaTeNi0 OLEHUTD
YpOBEHb OCBOEHHUSI OOYYaIOIIUMHUCS TEOPETUYECKOTO MaTepuala, yMEHHsS MPUMEHSTh €ero Ha
MIPAKTHKE.

CTyneHThl, CaMOCTOSATEILHO padoTasi C KOMITBIOTEPHOU CUMYJISAIIMEH, OCBauBasi TEMY, KOTOPOM
OHa TMOCBSIEHA, CMOTYT YIIIYOUTh CBOM 3HAaHUS 10 JUCLUUIUIMHE, JIydlle pa3o0paTbcs B TEME;
Hay4yaTcsl MPUMEHATh 3HAHUS B MPAKTUYECKOU (ImpodecCHOHAIbHON) NeATeIbHOCTH, aHATU3UPOBAThH
MIPOU3BOJICTBEHHbIE (IPAaKTUYECKHE, MPO(ECcCHOHANbHbIE) CHTyalllud, BBIpaOaThIBaTh (IPUHUMATD)
HanOosee 3 PEeKTUBHBIC PEIICHUS I JOCTHXKCHHSI HEOOX0IUMOTO pe3yibTaTa.

Jlyist opranu3anuu 3aHsATHs C IPUMEHEHHEM KOMITBIOTEPHBIX CUMYJISINI MOXKHO MCTIOIB30BaTh
CIIeyIOIINEe CPENICTBA:

1) BupTyanbHble Ja00paTOpUHU — MPOTPaAMMHO-aNIapaTHBIN KOMIUIEKC (3JIEKTpOHHAs cpena),
MO3BOJISIIONIAS MPOBOAMTH OMBITHI 0€3 HEMOCPEICTBEHHOTO KOHTAaKTa C peaJbHOM YCTaHOBKOM,
nabopaTtopuel, 00OpylOBaHMEM WM TPU TOJIHOM UX OTCYTCTBHHM (HampuMmep, INpOBEICHHE
J1a00paTOPHBIX PadOT, PU3NUECKUX, XUMUICCKUX OIBITOB U T.I1.);

2) BUpTyaJibHbIe (KOMIBIOTEPHBIC) TpPEHAKEPbl — DJEKTPOHHAs cpelda Uil BBIMOJIHEHUS
po¢eCCHOHAIBHBIX 3a]1a4, OTPAOOTKH MPAKTHUYECKUX YMEHU;

3) KOMIBIOTEpHBIE MOJEIN H3Y4aeMOro OOBEKTa — 3aMelleHHe OOBEKTa HCCIIEIOBaHUs,
KOHKPETHBIX TPEAMETOB, SIBICHUH C ILENbI0 U3YYEHHUS HUX CBOMCTB, MOIY4YEHHUS HE0OXOIUMOi
uHpopmanuu o0 00beKTe.

[IpoBoauTh 3aHATHE C NPUMEHEHHWEM OJTOW TEXHOJOTHUH JydYllle Ha MPaKTUYECKUX U
71a00paTOPHBIX 3aHATUAX, NMPU HEOOJBIIOM KOJIWYECTBE OJHOBPEMEHHO PAOOTAIOUIMX CTYIACHTOB —
OKOJIO 15 d4enoBek WiauM B rpynmax 10 5 4YeIOBEK. DTO MO3BOJIMT MPENOJABATEII0 ONEPATUBHO M
KayeCTBEHHO OKa3blBaTh HEOOXOAMMYIO TIOMOIIb OOYYaIOIIMMCS, KOHCYJIBTHPOBATh KaXKIOTO
CTYJEHTa WM FPYNIy MO BO3HHUKAIOUIMM IMpolieMaM, BompocaM. Takxke KOMIbIOTEpHbIE CUMYISLNN
IPUMEHUMBI B JUCTAaHIIMOHHOM OOYYEHHH, TJ€ CBA3b C IPENOJAaBaTEeNIeM, €ro KOHCYJIbTALUU IO
BO3HUKAIOIIMM BOIIPOCAM PEAIU3yeTCsl Ha pacCTOSHUU. B TakoMm ciydae orpaHHYeHUE 10 KOJIUYECTBY
YUYaCTBYIOLINX 00yJarOIUXCS OTCYTCTBYET.

Bpewms, Heobxoaumoe A NPUMEHEHUS JaHHOW TEXHOJIOTMH, MOKET OBbITh pas3HbIM, B
3aBHCUMOCTH OT ITOCTABJICHHOM L1eH, yIeOHBIX CUTYaIUil.

MOXHO BBIJENUTH CIEIYIOIIMEe OCHOBHBIE 3Talbl pealu3allid TEXHOJIOTMH KOMITbIOTEPHOM
CUMYJISIUH.

[NIOJIOTOBUTEJIBHBIN 1 MOTUBALIMOHHO-OPUEHTUPOBOYHBIN DTAIIbI

JlaHHbBIN 3Tanm mpeacTaBisieT co0oil B OOMNBINEH CTENEHH BHEAYIUTOPHYIO CAMOCTOSTEIHHYIO
paboTy Kak mperojaBaresis, Tak U o0yJaromuxcs. Bkiroyaer B ce0s caeayroniue maru:

1. Onpenenenue Mecta NpPOBENEHUS 3aHATHA B y4yeOHOM Iporecce. B 3aBucMMocTH OT
MIOCTABJIEHHOM 1I€NTM MPUMEHATh TEXHOJOTHUI0 KOMIBIOTEPHBIX CHUMYJISIIIMI BO3MOKHO Ha PazIUYHbBIX
sTanax ooyueHus:

- HA HAYaNbHOM dmane usydeHus memvl/pazoena Ui CaMOCTOSITEILHOTO OCBOEHHUS TEMBI,
Pa3BUTHS IPAKTHUYECKUX (MPO(HECCHOHAIBHBIX) YMEHUH;

- 8 cepeouHe uzydeHuss membvl/pazoenaniis MpoMeKyTOUHOTO KOHTPOJIS 3HAHUM, OnpeaeeHus
CTETIEHH OCBOCHUS, TMOHMUMAHHUS MarepHaja OOYyYaloUIMMMCS, BBIBICHHS AaCHEKTOB, TPEOYIOIIMX
JOTIOJTHUTEILHOTO pa3dopa, MpopaboTKH;
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- npu 3a6epulenuly uzyierus memvl/pazoena st GOpMUPOBAHUS YMEHHS IPUMEHATh 3HAHUS Ha
MIPaKTUKE, OCBOEHUS MPAKTUYECKUX YMEHHUH; MpernojaBaTellb MOXKET BBIIBUTH CTENEHb OCBOCHMUS
o0yJaromuMuCcsl MaTeprana, OCYIIeCTBUTh KOHTPOJb U OLIEHKY 3HAHWH, MPOAHAIU3UPOBATh TITYOHHY
MOHUMAaHUS UMU TEMBI.

2. OmnpeneneHre TeMBbI, CUTyallud KOMIBIOTEPHON CHMYJISIITNY, LIETH IPUMEHEHHSL.

3. IlponymbiBaHHE UTOTOB M PE3yJIbTAaTOB, MO JOCTHXKEHHUIO KOTOPBIX OYIET ONMpenensThCs
KAueCTBO BBIMIOJIHCHUS 3aJaHUS — KPUTEPHUU JUIsl OLICHKH PEe3yJIbTaTOB pPabOThl 00ydaromerocs
(rpymmbi).

4. IToaroToBka mpernoiaBaTesneM He0OOX0MMOT0 TEXHUYECKOT0 M IPOrPaMMHOI0 00eCTieYeHusl.

5. Coobmienne TemMbl U (hopmaTa 3aHATHS 00yJaIOIIUMCS.

6. MoTtuBanus 00y4aromuxcs K akTUBHOM JIEATEIHbHOCTH HA 3aHSTHH.

7. lenenre o0ydaromuxcs Ha TPYIIbI (MPH HEOOXOAUMOCTH).

8. IlpoBenenue mpenojaBaTeleM WHCTPYKTaXa MO paboTe ¢ KOMIBIOTEPHOH CHUMYIISIUCH,
O3HaKOMJIEHHE O0YYaIOLIUXCsl ¢ OCOOEHHOCTAMHU, TEXHUYECKUMHU BO3MOXKHOCTSMHU U OTPaHUYEHUSIMU
KOMITBIOTEPHOU CUMYJISIUH, €€ Crenu(PUKoi, a TakKe MHCTPYKTAX MO TEXHUKE OE30MaCHOCTH MPH
paboTe ¢ TEXHUKOH.

9. TloxaroroBka oO0y4amImUXcsd K NPEACTOSIIEMY 3aHATUIO, IOBTOPEHHE IPOWUICHHOTO
JEKUMOHHOTO MaTepHajia, O3HaKOMJIEHHE C JOIMOJIHUTEIbHBIMU HCTOYHUKAMU IO Teme (MpH
HEOOXOIUMOCTH ).

OCHOBHOM DTAI

[IpencraBnser co0Oil HEMOCPENCTBEHHYIO paboOTy OOy4alomMXCsi € KOMIBIOTEpHOH
CUMYJISIIUEH, UX BKJIIOYEHHOCTh, AKTHUBHYIO JEATENbHOCTh IO PEIIEHUIO0 MOCTABIECHHOW 3aJauH,
CUTYyallUH, TOCTHKEHUE HEOOXOIUMBIX PEe3yIbTaTOB.

B pesynbrare paboThl ¢ KOMIBIOTEPHON CHUMYIISIIIMEH OOydaromuecs MpHOOPETaroT HOBOE
3HaHUe, YMEHHe, a TaKXe CIOCO0 pEeLICHHs OIpeNeJIeHHOW MpaKkTHUecKo (mpodeccruoHaIbHOM)
3a1auu (CuTyaruu, mpoosemsl). [lomydeHHsie mpu paboTe ¢ KOMIBIOTEPHOU CUMYJISIIMEH PE3yIbTaThl
(pa3paboTka MpoayKTa, UCCIENOBAaHUE CBOMCTB MOJEIH, MPOLECcca, SBJICHUS U Ip.) OPOPMIISIOTCS B
ANEKTPOHHOM (hopMare B BUE UTOTOBOTO MPOAYKTA.

Co croponsl mpemnomaBarens (IpH  HEOOXOTUMOCTH) TPOBOJIUTCS  JTOTIOTHUTEIHHOE
KOHCYJbTUPOBaHUE, OKa3aHUE MOMOIIU 00y4YaroLUMCs.

PE®JIEKCMBHO-OLIEHOYHBIM DTAII

JlaHHBI 3TaM 3aK/II04aeTcs B OJABEICHUH UTOTOB 3aHATHS U COCTOUT U3 CIEIYIONIMX IIaroB:

1. Ynopsnouenue, cucteMaTu3alus ¥ aHAJIW3 MPOICTaHHOM padoThI.

2. ComnocraBiieHUE 1I€TI€d KOMIBIOTEPHON CUMYJISILIMK C TIOJTYYEHHBIMU PE3yJIbTaTaMU.

3. ®opmynHpoBKa BBIBOIOB 00 3(PPEKTUBHOCTH NPOACIAHHOW pPabOTHI, OCYIIECTBICHUE
KOHTPOJIS 3HAHUM, YMEHHI 00yJarOIIMXCS 110 TeEME KOMITBIOTEPHOM CUMYJISIIUH.

4. CamooueHka oOydJarommxcsi Mo paboTe C KOMIBIOTEPHOH CHUMYIALUEH, BBISBICHHUE
MPUOOPETEHHBIX MPO(ECCUOHATBHBIX 3HAHUIN U YMEHH, TUYHOCTHBIX KAaueCTB.

5. CamoolieHKa MpernojaBaTenss O MPOBEACHHOM 3aHATHM C KOMIIBIOTEPHOH CHUMYISALUEH,
JOCTUKEHHUH MMOCTABJICHHBIX 11esiel 00ydeHusl.

[Mlkana W KpUTEpUU OICHUBAHUS pPE3yIbTaTa KOMIBIOTEPHON CHUMYIISIINH, BBITOJIHEHHOM
00yJaronmMcs, TPEICTABICHBI B TAOIHIIE

IlIxana Kpurepun onenuBanus

- U3JI0KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaThb U OOOCHOBATh CBOU CYXKJIEHHUS IPU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

OneHka «3auTeHo» - YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOIECCHI;

- YMEHHE NIPOBOJUTH U OLIEHUBATh PE3YJIbTAThl U3MEPEHUI;

- CIOCOOHOCTh pellaTh WHXKEHEPHbIe 3aJauyd (JIOMyCKaeTcs Hajluudue
MaJIO3HAYUTENBHBIX OIIMOOK MM HEJIOCTaTOYHO IIOJIHOE DPACKPBITHE
COJIep’)KaHUE BOMPOCA WM  TMOTPEHIHOCTh  HENPHUHIUIHUAIBHOTO
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XapakTepa B OTBETE Ha BOIPOCHI).

- OTCYTCTBHUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHW; JOMYIICHBI
OMMOKH B ONPENEICHUHU TOHSITHIH W ONMUCAaHWHU (U3NYECKHX 3aKOHOB,
SIBJICHUU U MpoHIeCCCOB, UCKAXCH HUX CMBICII, HC PCUICHBI 3ada4u, HC
MIPAaBUIIHLHO OLEHUBAIOTCS PE3YJIbTaThl H3MEPEHHUIA,

- He3HaHHE OCHOBHOTO MaTepHalia yueOHOW MPOrpaMMbl, AOMYCKAIOTCS
rpyOBI€ OIIMOKHU B U3JIOKCHHUH.

OLeHKa «HE 3a4TEHO)

IIpumepHass TeMATHKA KOMILIOTEPHLIX CUMYJISIITAM:

1. MogenupoBaHue OJHOOCHOTO HAMPSYKEHHOTO COCTOSIHUS U IMOCTPOEHHUE AMIOP BHYTPEHHUX
CHJIOBBIX (DAKTOPOB MPH PACTSIKEHUE CIKATHH.

2. MogenupoBaHHe IUIOCKOTO HANpPSDKEHHOTO COCTOSIHUS M IOCTPOECHUE AIIOP BHYTPEHHUX
CHJIOBBIX (DAKTOPOB NP KPYUECHUH.

3. MopenupoBaHue MJIOCKOTO HANPSKEHHOTO COCTOSHUS M MOCTPOCHHE AIIOP BHYTPEHHUX
CHJIOBBIX (DAKTOPOB MomnepeuHoM u3ruoe.

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEeHUS MPOMEKYTOUHOI aTTecTaluu
4.2.1. 3auer

3auer sBmsercs (HopMOW  OIEHKM KadyecTBa OCBOCHHS  OOydYalOmIMMCS  OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTEIbHON MPOrpaMMbl IO paszeiaM JUCHUIUIMHBEL [lo pesynpTaTam
3aueTa 00yJaronieMycsi BEICTABIISIETCS OLICHKA «3aUTEHOY HITH «HE 3aYTCHO».

3ayeT MNpPOBOAUTCA MO OKOHYAHMM YTEHMsI JIEKUUA U BBIMOJIHEHHUS] J1aOOPaTOPHBIX
(IpakTUYeCKUX) 3aHATUNA. 3a4eTHBIM SBISIETCS TOCIEIHEE 3aHsATUE M0 AUCIUIUIMHE. 3ayeT
MPUHUMAETCS MpenojaBaTeNsiMy, MPOBOAMBIIUMH JlabopaTopHble (MPAKTUYECKUE) 3aHSITHS, WIH
YUTAOIIUMH JISKIIUH TI0 TaHHOUM TUCHHIUIMHE. B cilydae oTCyTCTBHS BEAYyIIETro MPEnoIaBaTes 3a4eT
MpPUHUMAETCS IMpernojaBaTeseM, Ha3HaueHHBIM paclopsbDKeHHeM 3aBenyromiero kadenpoit. C
paspeleHust 3aBeyromero kadeapoil Ha 3adeTe MOXET MPUCYTCTBOBAThH MperoaaBarens Kadeapsl,
MIPUBJICYECHHBIN JJI1 TOMOIIH B IPUEME 3a4eTa.

[IpucyrcTBMEe Ha 3aderax mpemnojaBaTelneld ¢ JApyrux kadenp 0€3 COOTBETCTBYIOIIETO
pacnopspKeHHs peKTopa, IPOPEKTopa 1Mo yueOHo# padoTe win nekaHa GpakyiabTeTa HE T0MyCKaeTCsl.

@DopMbI TPOBEACHUS 3a4€TOB (YCTHBIN OMpOC Mo OujieTaM, MUCbMEHHas: paboTa, TECTUPOBAHUE
U JIp.) onpeaenstoTcs Kadheapoid U JOBOASTCS 10 CBEJCHUS 00YJaIOMUXCsl B HaYaIe CeMecTpa.

Jlis mpoBeZieHus 3aueTa BEeAyIIU MPEnoaBaTeNib HaKaHyHE TOy4YaeT B JIeKaHATe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIlAeTCs B JE€KaHAT IMOCJIE OKOHYAHHUSI MEPONPUATHUS B
JICHb MPOBEICHUS 3aUeTa WIIK YTPOM CIICIYIOIIETO JTHS.

OOGyuaromumecs IpHu SBKE Ha 3a4eT 00s3aHbI UMETH MPHU ceOe 3a4eTHYI0 KHUXKKY, KOTOPYIO OHH
MPEIBSABISIOT MIPETIOAABATEIIIO.

Bo Bpemst 3auera oOydaromuecs MOTYT MOJIb30BaTHCS C pa3pelIeHHs] BEAYIIET0 MPEeno1aBaTes
CIPAaBOYHON M HOPMATHBHOU JIUTEPATYPOH, IPYTUMHU TTOCOOUSIMH U TEXHUUYECKUMU CPEICTBAMH.

Bpems moarotoBku oTBeTa B yCTHOM opme mpu cliade 3auera JIOJDKHO COCTAaBIIATH HE MEHeEe
20 MuHYT (TI0 JKEIAHUIO 00YYAIOIIET0oCs] OTBET MOXKET OBITh JOCPOUHBIM). BpeMs oTBeTa - He 6omee 10
MUHYT.

[IpenogaBaTento mMpeIOCTaBIACTCS MPABO 33/1aBaTh O0YUYAIOIIUMCS JOTIOTHUTEIbHBIC BOPOCH
B paMKax MpOrpaMMbl JUCHUTIINHBIL.

KauecTBeHHasts oOIleHKAa «3a4TeHO», BHECEHHAs B 3aYeTHYIO KHIDKKY W 3a4eTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb, SIBJISIETCSI PE3yJIbTaTOM YCIEIIHOTO YCBOEHUSI y4eOHOro MaTepuania.

PesynpTar 3aueTa B 3a4ETHYIO KHIDKKY BBICTaBJSIETCS B JICHb MPOBEJCHHS 3adeTa B
MPUCYTCTBUU caMmoro oOydaromierocs. [IpemogaBaTenu HecyT MepCOHAIbHYIO OTBETCTBEHHOCTH 3a
CBOECBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3alHCEed O pe3ylibTaTaX MPOMEXKYTOYHOW aTrTecTalud B
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb U B 3aYETHBIC KHUKKH.
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Ecnu oOyuaronuiics sSBUIICS Ha 3a4eT M OTKA3aJICs OT MPOXOXKICHUS aTTECTAIMH B CBS3U C
HEMOATOTOBIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEOMOCTh €MY BBICTaBIISETCS OLIEHKA «HE
3aUTEHO.

HesiBka Ha 3a4eT oTMe4aeTcs B 3a4€THO-2K3aMEHALIMOHHOM BEJJOMOCTH CJIOBAMU «HE SIBHIICS».

Hapymenne AQUCHMIUIMHBL, CIHCBIBAHWE, WCIOJIB30BAHHWE OOYYAIOUIMMMCSA Hepa3pelIeHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepHaloB, MOOWJIBHBIX TeIe()POHOB, KOMMYHUKATOPOB, IJAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JAPYI'MX BUIOB JIMYHOM KOMMYHUKAITMOHHOW M KOMITBIOTEPHON TEXHUKU
BO BpeMs 3adeTa 3ampelieHo. B ciaydae HapymieHus 3Toro TpeOoBaHMs IpenojaBaTeib 00s3aH
yIaIUTh 00YYaroIIerocsi U3 ayAuTOPUH U IPOCTaBUTh EMY B BEZJOMOCTHU OLIEHKY «HE 3aYTCHOM.

OOyuaromumMes, He CIABUIMM 3a4€T B YCTAHOBJICHHBIE CPOKU IO YBa)KUTEIbHOM IpPUYMHE,
MHIVBUAYAJIBHBIE CPOKU IIPOBEICHUS 3a4€Ta ONPEAEIAIOTCS IPUKA30M PEKTOpa Y HUBEPCUTETA.

OOyuarouecs, MMEIOLIME AaKaJEeMUYECKyI0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B CPOKH,
ompenenseMble YHHUBepcUTeTOM. MHopManuss O JHMKBHIAIMHM 33JOJDKEHHOCTH OTMEYaercs B
HK3aMEHAIIMOHHOM JIUCTE.

JlonyckaeTcs ¢ pa3pelleHus AeKaHaTa M JOCpOYHas clada 3a4eTa C 3alUChI0 Pe3yNlbTAaToOB B
SK3aMEHAIlMOHHEIN JIUCT.

WHBanuapl ¥ JMLa ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37J0pOBbSl, MOT'YT C/aBaTh 3au4eThl B
CPOKH, YCTaHOBJIEHHbIE MHIWBHyalbHbIM y4eOHBIM NJIaHOM. VIHBamMABl M JIMIA C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbS, UMEIOIINE HAPYIIEHHs] ONOPHO-IBUTATEIBHOIO ammapara, JOIYCKarTCs
Ha aTTECTAllMOHHBIE UCTIBITAHNS B COIIPOBOKACHNUHU ACCUCTEHTOB-CONPOBOXKIAIOIINX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTAllMM i OCOOBIX CIy4daeB H3JIOXKEHa B
«ITonmokeHnn o0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTallU O0Yy4aroLUIUXCs 10
OIIOII 6akanaBpuata, cnenuanurera 1 Mmaructpatyps» @I'bOY BO HOxHo-Ypansckuii [AY (2016
T.).

[IIkana 1 KpUTEpUH OLIEHUBAHMS OTBETA O0YYAIOIIETOCs MPEICTaBICHbI B TAOIHULIE.

Hlkana Kputepuu onennBanus
Onenka 3HaHHWE NPOrpaMMHOr0 MaTepHaja, YCBOEHHE OCHOBHOW U JIOMOJHUTEIbHOMN
«3a4TE€HO» | INTEpaTypbl, PEKOMEHI0BAaHHOM MPOrpaMMOl JTHUCHUIUIMHBI, IPABUIBHOE pElICHHE
WH)KEHEPHOW 3ajaun (JOMyCKaeTcs HAIWYHe MAaJO3HAYUTENbHBIX OLIMOOK WIIN
HEJOCTAaTOYHO TMOJHOE pPAaCKpbITUE COJEpP)KaHHME BOINPOCAa WU IOTPEIIHOCTD
HENPHUHINIINAIBHOIO XapaKkTepa B OTBETE Ha BOIIPOCHI).
Onenka npoOensl B 3HAHUSX OCHOBHOIO MPOrPaMMHOTO Marepuana, MPUHLIUIHAIbHBIC
«HE 3a4TE€HO» | OIMOKH IPH OTBETE Ha BOIPOCHI.

Bonpocsl k 3auery

1. IloHATHS TPOYHOCTH, >KECTKOCTH, YCTOMUMBOCTH. OCHOBHBIE THIIOTE3BI CONPOTHBIICHUS
MaTepuasoB.
. Knaccugukanus ten. [IpuHIMIBI HOCTPOCHUS PAaCUETHON CXEMBI.
. BHenrHue cuiel, ux kinaccuukanms.
. [lonsiTHE U BU/BI BHYTPEHHUX CHIJIOBBIX (DaKTOPOB.
. [locTpoenue >mi0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB METOJIOM CEUEHHIA.
. I[IpaBuia mocTpoeHHst SMIOP BHYTPEHHUX CUJIOBBIX (PaKTOPOB MPU PACTSHKEHUH (CHKATUH).
. [IpaBuiia mocTpoeHus 3MI0pP BHYTPEHHUX CHIIOBBIX (DaKTOPOB MPH KPYUECHHUHU.
. I[IpaBuia mocTpoeHust SMIOP BHYTPEHHUX CUJIOBBIX (PaKTOPOB IpU M3rHoe.
. [lonsiTre HanpsikKeHUsl, KOMIOHEHTHI HAMIPSKEHHUS.
10. [onsTue o nedopmariii, KOMIIOHEHTHI JeOpPMaLIUH.
11. XapakTepucTrka NpoCcThIX BUIOB HATPYKEHUS.
12. OcHOBHOE yCII0BHE IPOYHOCTH.
13. OcHOBHOE yCJIOBUE KECTKOCTH.
14. Iuarpamma nedopMUpOBaHUS MaTepHaia: o01as XxapakTepuCTHKA.

O 00 1 N Dn K~ W
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15. OcobGennocTu quarpaMm 1eOpMUPOBAHUS IUTACTUYHBIX M XPYIIKUX MaTepHAaJIOB.

16. Onpenenenne MEXaHUYECKUX CBOMCTB CTAJIEH U CILIABOB.

17. CocraBisionire MEXaHUYECKUX CBOMCTB CTaJlel U CIJIaBOB.

18. OcobeHHOCTH YCIIOBHS MPOYHOCTHU IS TUTACTUYHBIX U XPYIMKUX MAaTePUAIIOB.

19. TloHsiTHE O PACTSKEHUHM M CXKATUW, BHYTPEHHHUE CHIIOBBIE (PAKTOPBI, MIOCTPOCHUE SIIOP
BHYTPEHHUX CUJIOBBIX (PAKTOPOB.

20. Pacyer Ha MPOYHOCTH MPH PACTSIKEHUU (CHKATUN).

21. 3akon ['yka nipu pactspkeruu (cxxatun) u kodddunuent [lyaccona.

22. Onpenenenue nepeMenieHni IpU pacTsHKEHNUN (CKaTum).

23. Buapl pacyeToB Ha TPOYHOCTb.

24. TloHsiTHE O KPY4YEHHUHU, BHYTPEHHHUE CHJIOBBIC (PaKTOPHI, MOCTPOCHUE SIIOP BHYTPEHHUX
CUJIOBBIX (haKTOPOB.

25. PacueT Ha IPOYHOCTb NPU KPYUEHHH.

26. 3akoH ['yka nmpu Kpy4YeHUH.

27. OnpeneneHue nepeMenieHUi IpU Kpy4EeHUH.

4.2.2. DK3aMeH

Ok3ameH sBIseTcss (HOpPMOM  OIEHKM KadecTBa OCBOCHHS OOydYarOIMMCS OCHOBHOU
npodeCCHOHAIBPHONW 00pa30BaTEIbHON MPOrpaMMbl IO paszeiaM JUCHUIUIMHBEL [lo pesynbpTaTam
JK3aMeHa 00YYaroIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIOY, «yIOBICTBOPUTEIHLHOY WIH
«HEYIOBJIETBOPUTEIILHO.

DK3aMeH MO0 AUCIUIUIMHE TPOBOAMTCS B COOTBETCTBHHM C pacHUCaHUEM MPOMEKYTOUHOU
aTTecTallid, B KOTOPOM YKa3bIBae€TCS BPEMS €ro MPOBEACHUS, HOMEp ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJbTAIlMHU. Y TBEPKACHHOE PACIMCaHUEe pa3MeliaeTcs Ha NTHPOPMAIMOHHBIX CTEH/IaX, a TAKXKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMIA [JISI TPOMEKYTOYHOM aTTECTAIMH OOYYAIOIIUXCS YCTaHABIUBACTCS
paboueil mporpaMMoil TUCHUHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00y4alolUXCsl B Ha4ajie ceMecTpa.

DOK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, Jekropamu. C paspemieHus 3aBeaylomero kadenpoi
Ha DK3aMEHE MOXET IMPUCYTCTBOBATh MpernojaBareib Kadeapbl, MPUBJICYEHHBIH A MOMOIIM B
npueMe »5sK3ameHa. B ciydyae OTCYTCTBUS BEIyLIEro MpenojaBareliss HK3aMeH IPUHUMAETCs
npernojaBaTesieM, Ha3HAaU€HHBIM pacopsHKEHUEM 3aBeAYIOLIEro Kadeapoit.

[IpucyrcTBHME Ha 5K3aMeHe TpernojaaBareieil ¢ apyrux kadermp 0e3 COOTBETCTBYIOIIETO
pacnopspKEeHHs peKTopa, IPOPEKTOopa 1Mo yueOHo# padoTe wim nekaHa GpakyiabTeTa HE T0MyCKaeTCsl.

OOyyaronuecs Mpu sSIBKE Ha 3K3aMeH 00s3aHBl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH TPEABSBISAIOT HK3aMEHATOPY.

s mpoBeneHus AK3aMeHa BEIYIIH MpernojaBaTesb HaKaHyHEe MOJy4aeT B eKaHaTe 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAeTCs B JE€KaHAT IOCIE OKOHYaHHUS MEPONpPUATHUS B
JIEHb MTPOBEACHUS K3aMEeHa WIIM YTPOM CJIEAYIOLIETO JIHSL.

DK3aMeHbl TPOBOAATCS MO OuieraM B YCTHOM WIM NHCHbMEHHOM BuUZAE, JMOO B BHIE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIE OUJIETHI COCTABIISIFOTCS IO YCTAHOBIIEHHOHN (hOopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoil sK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOLIUM
kadenpoii exxerogHo. B Oumere comepkurcs 2 TEOPETUIECKUX BOMIPOCA U 3a/1a4a.

DK3aMeHaTOpy NPENOCTaBIseTCS MPaBO 3a/1aBaTh BONPOCHI CBEpX OwWieTa, a TaKKe MOMHUMO
TEOPETHUYECKUX BOIMPOCOB JaBaTh /JIs PEIICHHsS 3aJaud U IMPUMEPhI, HE BBIXOJAIIUE 33 pPaMKU
MPOMJIEHHOr0 MaTepuasa 1o u3y4aeMou TUCIUILIINHE.

3HaHMs, YMEHUS U HABBIKM OOYYAIOIIUXCS OMPENCISIOTCS OICHKAMHU «OTIIMYHOY, «XOPOIIOY,
«yIOBJICTBOPUTEIIbHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPblE  BBICTABISAIOTCA B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIDKKY O0yUaloIIerocs B JICHb dK3aMeHa.

[Ipy mpoBeneHHM YCTHOTO HPK3aME€HAa B ayJUTOPUM HE JIOJDKHO HaXOAWThbcs Oosiee BOCHMU
00yJaromuXxcsi Ha OTHOTO PO aBaTes.
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IIpu mpoBeneHMM YCTHOTO 3K3aMEHa OOYYAIOLIUIiCS BBIOMpACT 3K3aMEHAIMOHHBIA OMieT B
CIIy4aiiHOM MOpsAKe, 3aTeM Ha3bIBaeT (haMUIUIO, UM, OTYECTBO U HOMEP 3K3aMEHAllMOHHOTO OujeTa.

Bo Bpems »5k3ameHa oOydaromiuecsi MOTYT TMOJIb30BaTbCs C pa3pelieHHus HK3aMeHaTopa
MPOrpaMMOM  JUCIUTUIMHBI, CIPABOYHOW W HOPMATHBHOM JIMTEPATypOd, APYrUMHU IOCOOMSIMHU U
TEXHUYECKHMHU CPEICTBAMHU.

Bpems moAroToBku oTBeTa Mpu cade dK3aMeHa B YCTHON (popMe JOIKHO COCTaBISATh HE MEHEe
40 MuHYT (TI0 XKeNaHWUI0 00YYarOIIEerocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpemsi oTBeTa — He Ooee
15 MunHyT.

OOyuaromnuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS TPU MOJATOTOBKE K OTBETY MO BHIOPAHHOMY UM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OujieTa ¢ COOTBETCTBYIOIIUM MPOAJIEHUEM BpPEMEHU Ha
noAroToBky. [Ipy OKOHUYAaTEeIHLHOM OIEHMBAHMM OTBETAa OIICHKA CHIDKAeTCs Ha ofuH Oayl. Beimaua
TpPEeThero OuseTa He pa3peniaeTcs.

Ecnu oOyuaronuiicst SBUJICS Ha K3aMEH, U, B35IB OMJIET, OTKA3aJICs OT MPOXOKICHHS aTTeCTaI[H
B CBS3M C  HENOATOTOBIEHHOCTHbIO, TO B  BEAOMOCTH €MY BBICTaBISIETCS  OLIEHKA
«HEYTOBICTBOPUTEIHHO.

Hapymenne nucHuIUIMHBI, CNHCHIBAaHUE, MCIIOJNB30BaHHE OOYYarOIMIMMHCS Hepa3pelleHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepHajioB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHONH KOMMYHUKALIMOHHOW M KOMIBIOTEPHON TEXHUKH
BO BpeMs aTTECTAllMOHHBIX MCIBITaHUI 3ampenieHo. B cimyuae HapymieHust 3Toro TpeOoBaHUs
npenojaBaTesib 00s3aH yJalIUTh O0YyYaromlerocss M3 ayJIuTOPUU U MPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIHEHOY.

BricTaBneHne OIIEHOK, TOJYYEHHBIX MpH TMOABEACHUU pPE3yJbTAaTOB IMPOMEKYTOUHOMN
aTTeCTallid, B 3aUETHO-IK3aMCHAIMOHHYIO BEJOMOCTh M 3aUeTHYI0 KHH)KKY TPOBOAMTCS B
MPUCYTCTBUU camoro oOydaromerocs. [IpemongaBaTenu HecyT MepCOHAIbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3alUCcel O pe3ysbTaTax MPOMEXKYTOUYHOW aTTeCTallud B
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb U B 3aYETHBIC KHUKKH.

HesBka Ha »K3aMeH OTMEYAeTCs B 3aUETHO-3K3aMECHAIMOHHOW BEJOMOCTH CJIOBAMHU «HE
SIBUJICS».

Jns  oOydaromuxcsi, KOTOpbIE HE CMOIVIM CcJaThb JK3aMEH B YCTAHOBJIEHHBIE CPOKH,
YHUBEpCUTET yCTaHABIMBAET NMEPUO JIMKBUAALUU 3a/I0JDKEHHOCTU. B 3TOT mepuoj mpernoaaBarten,
NPUHUMABIINE 5K3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHEH, Korga oHu OyayT NMpUHUMATH
3al0JKeHHOCTU. VHpopmanus o JUKBUAALMM 3a0JDKEHHOCTH OTMEYaeTcs B HSK3aMEHAIlMOHHOM
JIHCTE.

OOyyaromumcsi, MOKa3aBIIMM OTJIWYHBIE M XOPOIIME 3HAHHS B TEUEHHE CEMECTpa B XOJe
MOCTOSIHHOTO TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH, MOXET OBbITh IMPOCTaBlIeHA 3K3aMEHALMOHHAs
OLIEHKa JIOCPOYHO, T.. 0e3 ciaun sk3ameHa. OlLieHKa BBICTABISIETCA B AK3aMEHALIMOHHBIN JIUCT WIN B
3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WuBanuapl U auna ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI, MOTYT CAaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN MIEpHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBUYaIbHBIM YU€OHBIM TNIaHOM. MIHBaIUAbI 1
JUIAa ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIUE HAPYLIEHUSI OMOPHO-IBUTaTEIILHOTO
ammapara, JOIMYyCKAaloTCs Ha aTTECTAllMOHHBIE HWCIBITAaHUS B CONPOBOXKACHUU ACCHUCTEHTOB-
COIIPOBOXAAIOIINX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTEeCTAllMM i OCOOBIX CIy4yaeB H3JIOXKEHa B
«[TonoxeHnu o TeKyIieM KOHTPOJIE YCIIEeBAeMOCTH M MPOMEKYTOUHOM aTTecTalui 00yJaroImuxcs 1o
OIIOII 6akanaBpuata, cnenuanurera 1 Mmaructpatyps» @I'bOY BO IOxHo-Ypansckuii [AY (2016
T.).

[IIkana 1 KpUTEpUH OLIEHUBAHMS OTBETA O0YYAIOLIETOCs MPEICTaBICHBI B TAOIHULIE.

IlIxkana Kpurepun onenuBanus
Onenka 5 BCECTOPOHHEE, CUCTEMAaTUYeCKOe M IIyOOKOe 3HaHWE MPOTrpaMMHOI0 MaTepHala,
(OTIU4HO) YCBOCHHE OCHOBHOM U JIONOJIHUTEIBHOM JIMTEPaTypbl, PEKOMEHIOBAHHOU
IPOrpaMMOM TUCHUIUIMHEL, TPAaBUIBHOE PEIICHUE HHKEHEPHOM 3a1a4u.
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Onenka 4 [OJTHOE 3HAaHUE NPOTPAMMHOTO MarepHaja, YCBOCHHE OCHOBHOW IHUTEPaTypHl,
(xoporo) PEKOMEHZIOBaHHOWH B TMporpamMme, HaJlM4YUe MajlO3HAYUTEIbHBIX OMIMOOK B
pelICHNH WHXKCHEPHOW 3aJadd, WIM HEJOCTATOYHO IMOJHOE PACKpBITHE
cofiepKaHKe BOIpoca.
Onenka 3 3HaHHE OCHOBHOI'O TIPOrPaMMHOIO MaTepuajsa B MUHUMAIbHOM O0beMe,
(YlOBIETBOpPH- | MOTPELUIHOCTH HEMPUHIMITUATBHOTO XapaKTepa B OTBETe Ha HK3aMEHE U B
TEJIBHO) peLICHNN HH)KEHEPHOH 3a1auH.
Onenka 2 npoOensl B 3HAHMUSAX OCHOBHOTO MPOTPAMMHOTO MaTepHana, NMPHHIUIHAIBHBIC
(HEyZOBIIETBO- | OIIMOKH IMPU OTBETE HA BOINPOCH U B PELICHUHN WH)KEHEPHOH 3a1a4H.
PHUTEIIBHO)

Bonpocsl k 3xk3amMeny

1. TlonsTHusa IMPOYHOCTHU, KCCTKOCTHU, YCTOﬁqHBOCTH. OCHOBHBIE THITOTE3BI COIIPOTUBJICHU A

MaTepHaJIOB.

O 00 1 O\ D K~ W

. Knaccugukanus ten. [IpuHIMIBI HOCTPOCHUS PACUETHON CXEMBI.

. BHemHue cuibl, X Ki1accu@ukanus.

. [lonsiTHE U BU/BI BHYTPEHHUX CHIJIOBBIX (DaKTOPOB.

. ITocTpoeHue >mrop BHYTPEHHUX CHIIOBBIX (DAKTOPOB METOJIOM CEUEHHIA.

. I[IpaBuia mocTpoeHHst SMIOP BHYTPEHHUX CUJIOBBIX (PaKTOPOB MPU PACTSHKEHUH (CHKATUH).
. IIpaBuia mocTpoeHust SM0P BHYTPEHHUX CUIIOBBIX ()aKTOPOB IIPU KPYUYEHUU.

. I[IpaBuia mocTpoeHust SMIOP BHYTPEHHUX CUJIOBBIX (PaKTOPOB IPU U3rHoe.

. IlonsiTve HaNpsKEHNs,, KOMIIOHEHTHI HAIIPSKCHHUS.

10. [onsTue o nedopmarii, KOMIIOHEHTHI JeOpPMaLIUH.

11. XapakTepucTrka NpoCcThIX BUIOB HATPYKEHUS.

12. OcHOBHOE yCII0BHE IPOYHOCTH.

13. OcHOBHOE yCJIOBUE HKECTKOCTH.

14. lnarpamma geopMupoBaHusi MaTepuana: o01as XapakTepruCTHKA.

15. Ocobennoctu quarpamMm jeopMUpOBaHUS TIIACTUYHBIX U XPYIKUX MaTEPHAIIOB.

16. Onpenenenrne MEXaHUYECKUX CBOMCTB CTaJiel U CIUIABOB.

17. CocraBnsomme MEXaHUYECKUX CBOKCTB CTAJIEH U CILIABOB.

18. OcoOeHHOCTH YCIOBHS TPOUYHOCTH /TS INIACTUYHBIX M XPYIKUX MaTEpPHAJIOB.

19. IlonaTHe O pacTsHKEHUHM W CHKATHHM, BHYTPEHHHE CHIJIOBBIC (PAKTOPBHI, MOCTPOSHUE SITIOP
BHYTPEHHUX CUJIOBBIX (DAKTOPOB.

20. PacueT Ha MPOYHOCTH MPHU PACTSIKEHUH (COKATHH).

21. 3axon 'yka npu pactsokennu (cxxatun) 1 kodpdurment Ilyaccona.

22. OnpepenieHne nmepeMenieHrui MPU PACTSHKEHUH (CKATHN).

23. Buapl pacyeToB Ha IPOYHOCTD.

24. TlonsaTHe O Kpy4eHHH, BHYTPEHHHE CHJIOBBIC (PAKTOPHI, MIOCTPOCHHUE AMIOP BHYTPEHHUX
CHJIOBBIX (DaKTOPOB.

25. PacyeT Ha MPOYHOCTH IPU KPYUEHUH.

26. 3akoH ['yka npu KpyueHuu.

27. OnpeneseHne NepeMENICHUH TPU KPYUEHUH.

28. Tlonstue 00 wm3rube, BHYTpEHHHE CUIIOBBIE (DaKTOpBI, NMOCTPOCHHE SMIOP BHYTPEHHHUX
CUJIOBBIX (haKTOPOB.

29. Hanpspkenus npu usruoe.

30. PacyeT Ha MPOYHOCTH MPHU U3THOE.

31. IloHsATHE O TEOMETPUUYECKUX XAPAKTEPUCTUKAX INIOCKUX CEYEHHH.

32. CtaTnueckuii MOMEHT cedueHus. OnpenesieHue NEHTPa TAKECTH CEUCHUS.

33. MOMEHT UHEPLIMH CEYEHUS: TIOHATHUE, OIIPENIETICHHUE, UCIIOIb30BaHUE.

34. HM3MeHeHHME MOMEHTa WHEPUUMU CEUCHHS TpPU TapauieIbHOM TIEPEHOCE CHUCTEMBI

KOOpJUHAT.
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35.
36.
37.
38.
39.
40.
41.
42.

bpecnay.

43.
44.
45.
46.
47.

OmnpeneneHre MOMEHTA HHEPIIMHM COCTABHOTO CEYECHHUS.

[TonsiTve ry1aBHBIX OCEH U TNIABHBIX MOMEHTOB MHEPIIUH.

MoOMEHT CONPOTUBIICHUS CEYCHUSI.

PannonansHbIe (OPMBI TOTIEPEUHBIX CEUEHUH.

VYnpyras nuHus Oanku npu uzruoe.

Ornpenenenne nepeMenieHnid mpu u3ruoe metoaom Mopa.

Omnpenenenue nepeMenieHni mpu U3ruode ¢ UCIoIb30BaHUEM MpaBuia Bepermaruna.
Ompenenenue MepeMelieHUd TMpu W3THOe ¢ ucmosib3oBaHueM (opMynsl Mroepa-

Omnpezenenne nepeMenieHnid Mpu U3ruoe ¢ UCoab30BaHueM Gpopmyisl CUMIICOHA.
[TonsATHE HANPSXKEHHOTO COCTOSIHUS B TOUKE TeJa. BUIbI HAMPSKEHHOTO COCTOSTHUS.
[Tnockoe HanpskeHHOE cocTosiHUE. [ TaBHbBIE MIIOIIAIKY U TJIaBHbIE HANIPSKEHUS.
O0600611eHHbIH 3aK0oH ['yKa.

Teopun NPOYHOCTH, TNPUMEHSEMbIE [UISI pacdeTa KOHCTPYKIHMM M3 IIaCTUYHBIX

MaTEpUasIoB.

48.
49.
50.
51.

Teopuu npoyHOCTH, TPUMEHSIEMBIE JIJIS1 pacdeTa KOHCTPYKLUN U3 XPYIKUX MaTepHAaJIOB.
CrnoxHoe conpoTuBieHue. Pacuetr mpoyHOCTH IpU KOCOM M3THOE.

CrnoxHoe conpoTuBieHHue. PacueT mpoYHOCTH MpU BHELIEHTPEHHOM PacTsHKEHUU-CKATUH.
CrnoxHoe conpoTuBiieHHe. PacueT mpoyHOCTH pU U3rHOE ¢ KPyUCHHUEM.
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6 JJUCT PETUCTPAIIMA N3SMEHEHUI

Howmep Howmepa nuctoB (pa3zaenos)
. PacmmdpoBka [ata BBeieHus
W3MEHE AHHYPO- OcHoBaHHe TSI BHECEHUSI U3MEHEHU [Toamuck Hata
Husi |3AMEHEHHBIX| HOBBIX nonnuen M3MCHCHMA
BaHHbIX
1 ctp. 1,2 ctp. 1,2  |IIpuka3 pexropa ®I'bOY BO «IOxHo- K.B. CynakoB 25.04.2016 25.04.2016
Vpansckuiit FAY» Ne36 ot 25.02.2016
«O mpoBeeHnU OPraHU3aIHOHHO-
IITATHBIX MEPOIIPHUATHID
2 p.5,7,9; p-5,7,9; |Axryanuzanus yueOHO-METOIUIECKOTO K.B. Cynakos 01.04.2018 01.04.2018
p. 3 ®OC p.3 ®OC |obecredeHns
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