MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUNCKOM ®EJIEPALIN
denepabHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 00Opa30BaHUs
«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
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NHXEHEPHAS IIKOJIA

«COI''TACOBAHO» «YTBEPXIAIO»
PyxoBonutens OI1 3aBenyromuil kadenpoit
«OTKpBITBIC TOPHBIC PaOOTHDY MEXaHWKH U MaTEMaTHYECKOTO MOJICTUPOBAHUS
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PABOYAS ITIPOT'PAMMA YUEBHOM JIUCITATIINHBI
«ComnpoTuBjieHHe MATEPHATIOB)»
Hanpassienne noarorosku — 21.05.04 I'opHoe nesio
Cnennann3amusi «OTKpbITbIE TOPHBIE Pa0OTHDY
@dopMa NoAroTOBKH - OYHAS

Kypc 3 cemectp 5,6
neknmuu 54 4ac.

MpaKTHYecKue 3ausaTus 54 gac.
nabopaTopHbIe PabOThI - Jac.
B TOM 4HcCIie ¢ ucrnons3oBanneM MAO gek. 18 /op. 12 Jac.

BCET0 4acOB ayAUTOpHOU Harpy3ku 108  dac.

B TOM uHciie ¢ ucrnonszoBanueM MAO 30 wac.
camocrosTenbHas pabota 81  wac.

B TOM YHCJIE Ha TIOATOTOBKY K 3K3aMeHy 27 vac.
KOHTPOJIbHBIE Pa0OTHI (KOJHMYECTBO)

KypcoBas pabota___ 5  cemectp

3a4eT 5 cemecTp
9K3aMeH__ 6 cemectp

PaGowas nporpamma cocTaBieHa B COOTBETCTBUM ¢  TpeboBanusiMu  [ocyaapcTBEHHOTrO
00pa3oBaTeIbHOTO CTaHAAPTa, YTBEPKACHHOTO IpUKa3oM MuHucTepcTBa o0pazoBanus u Hayku Ne 1298
or 17.10.2016.

Pabouas mporpamma oOcyxkIeHa Ha 3acefaHuM KadeApbl MEXaHWKH H  MaTeMaTH4eCKOro
MoaearpoBanust, mpoTokoi Ne 10 ot «23» utons 2017 r.

3aBenyrommii Kadeapoit A.A. bouaposa
CocraBuTens, K.T.H., JjorneHT b.B. I'onbies



OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PITY /]

I. PaGouas mporpaMma nepecMoTpeHa Ha 3acelaHUH Kadeaphl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamuce) (M.0. ®amumnms)

1. PaGouasi nporpaMMa nepecMOTpeHAa HA 3acelaHMN Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamuce) (1.0. ®amuius)



AHHOTAIIUA
JucrunmHa «ConpoTUBIIEHHE MAaTepuajioBy BKIIOUYEHA B y4eOHBIN TUTaH
HarnpaBieHus: 21.05.04 T'opuoe aeno, mo cnenuanu3anud «OTKpPBIThIE TOPHBIC
paboOThI» U OTHOCHUTCS K JUCITUIUIMHAM 0a30BOM 4acTh (COTIACHO YICOHOMY TUTaHY
—b.1.6.21)
Tpynoemkocts auciuimnbbl 5 3ET. (180 vac), u3 Hux 54 vaca nekiuii u 54
yaca MpaKTHIECKUX 3aHATHi. DopMa TPOMEKYTOUYHOTO KOHTPOJIS: B 5 ceMecTpe -

3a4€T, B 6 CCMCECTPC — SK3aMCH.

JucuunnuHa Oa3upyeTcss Ha 3HAHUAX, IOJYYEHHBIX CTYAEHTaMu MpuU
W3YYECHHHU IUCIMIUIMH: «Pusnkay, «HadeprarenpHas reoMeTprs U WHKEHEpHAs

rpadukay», « TeopeTudeckas MEXaHUKay.

Heabro wm3ydeHus AUCHHUIUIMHBI «COMPOTHBICHUE MAaTEPUATIOBY SBISETCS
3aJI0KUTh (DYHAAMEHT IJIi TPAMOTHOTO TPOCKTHUPOBAHUS W OIEHKHA MPOYHOCTH
KOHCTPYKIIMH, obOecrneunTh 0a3y MHXEHEPHOH ITOATOTOBKU, TEOPETHUYECKOW M
MIPAKTUYECKON IMOATOTOBKH B OOJACTH TPUKIIATHOW MEXaHUKH eHOPMHPYEMOTO
TBEPJIOTO TeJla, pa3BUTh MHKEHEPHOE MBIIIUICHHUE, CITIOCOOCTBOBATH MTPHOOPETEHHUIO
3HAaHWUW, HEOOXOAMMBIX VIS H3yUEHUS TIOCTCAYIONTNX JUCITUTLINH.

3agaya IMCHUILIMHBI —

1. N3yuenue CTyJICHTaMH BOKHEHUIIINIX paszienoB JTVCIAILINHBI
«COTPOTUBJICHWE MAaTEpPUAIOBy; pacCHIMPEHHE Ha HTOM OCHOBe (QyHAaMEHTa
OOIIETEXHUYSCKOM MOATOTOBKHU.

2. IloaroroBka CTYJICHTOB K OBJIQJCHHUIO METOJOJOTHEH PEIICHUS pacuyeTHO-
TEOPETUYCCKUX W IKCIEPUMEHTAIBHBIX 3371ad, K YCICIIHOMY OBJIAQJICHUIO WMHU
MOCJIEAYIOMKUX MPOPUIUPYIOMUX JUCHUIUIMH MPO(ECCHOHAIBHOIO IHMKJIA, IS
MIPAKTUIECKOTO MPUMEHEHHUS B Oy IyIIei MpodeCcCHOHATBLHON eI TeIbHOCTH.

3. YCTaHOBJIGHHE MEXKIPEIMETHBIX CBsI3el MUCIHMIUIMHBI «CONMPOTHUBIICHUE
MaTepHaioB» C (QyHIaMEHTaJIbHBIMU JUCIUIIMHAMH E€CTECTBEHHO-HAYYHOTO U
npodeccuoHaIbHOTO MPOQPUIIS.

4. OBnaJieHUE CTyICHTAMHU TEXHUYECKON U TEXHOJIOTUYECKOW TEPMUHOJIOTHUH.



5. @opmHupoBaHUE CIIOCOOHOCTEM CTYJIEHTOB K CaMOCTOSITEIbHOW paboTte C
HAay4YHO-TEXHUYECKON U METOJIUYECKON JTUTEPATYPOU.

JIist yCHemHoro u3y4eHus: JUCHUIUIMHBI « CONPOTUBIIEHUE MAaTEpUaIoBy» y
oOyJaromuxcs JODKHBI OBITh C(HOPMHPOBAHBI CIEAYIOIIUE IPEIBAPUTEIbHbIC
KOMITETCHIINHN:

® CIIOCOOHOCTBIO K aGCTpaKTHOMy MBIIIJICHHUIO, aHAJIN3Y, CUHTC3Y.

B pe3syibrare m3ydeHHs JaHHON JUCIUILTAHBI Y 00ydJarommxcsi GOPMHUPYIOTCS
cienyromue  odmenpodeccnoHabHbIe W MPO(EeCCHOHANBHBIE  KOMIICTCHIIUN

(371eMEHTHI KOMITETEHIIUHN ):

Koa un ¢popmyanpoBka Jransl GopMUPOBaAHUSA KOMIIETEHIIUH
KOMIIETEHIHH
maeT [prembl MOCTPOCHHSI PACUCTHBIX CXCM
OK-7 TOTOBHOCTBIO K KOHCTPYKIIHNH
CaMOPa3BUTHIO, HameuaTsb 11€J1b 1 a0CTParupoBaThCst OT
camopeanu3aluy, Ymeer HECYIIECTBEHHBIX 0COOEHHOCTEH 00BEKTa
UCIIOJIB30BAHUID  TBOPYECKOTO UCCIIEJOBAHMS
HoTCHINAIa Braxcer [IprieMaMu MOCTPOEHHSI PACUYETHBIX CXEM
UCCIIENYEMOro 00BEKTa
OIIK-8 CIIOCOOHOCTBIO MaremaTnueckue GOpMyIIBI Ul PACUETOB Ha

BLIOHPATH u (unn) naeT IPOYHOCTh, JKECTKOCTh, YCTOMYUBOCTD
paspabareiBaTh  OOecreueHHne HAJIeKHOCTh JIETallel TEXHOJIOTHYECKOTO
UHTETPUPOBAHHBIX 000pyI0BaHUS
TEXHOJOTHICCKIX CHCTEM COCTaBJIATh MaTEMATHIECKUE MOJIENU 1
OKCILTYyaTallMOHHON  PA3BCIIKH, | Yyeer PacUYETHBIE CXEMBI JIEMEHTOB UHKEHEPHBIX
I00bIYH u nepepadoTKu COOpYKEHHIA
TBEPBIX TIOJIE3HBIX
HCKOIIaeMBbIX, a TaKKe
OPEINPUATHUI [0 CTPOUTENLCTBY
H OKCIUTyaTaluHM IOJI3CMHBIX [puemamu pemienus qudQepeHInaaTbHbIX
00BEKTOB TexHUYeCKuMH | BI1azIeeT ypaBHEHHiA
CpeacTBaMu C BBICOKUM
YPOBHEM aBTOMATH3alMU
YIpaBICHUS

Jlnst hopMHpOBaHUS BBINICYKAa3aHHBIX KOMIICTCHIIMM B paMKax JUCITUTIIMHBI
«ConpOTUBJICHUE MaTEPHUATIOB» MPUMEHSIOTCS CIICTYIONINE METOIbl aKTHBHOTO/
WHTEPAKTUBHOTO O0YUYCHUS:

® - «TIpOOJEMHAs JICKIIHS



|. CTPYKTYPA U COJIEP KAHUE TEOPETUYECKOM YACTH

(54 gaca)

Pa3nen 1 .PacTsizkenue u cxkatue (10 gacoB)

Tema 1. BHyTpeHHMe CcHJIBI M HANpPSZKEHHWS, BO3HHMKAKOIINE B
MOINEPEYHbIX CCYECHUAX CTEPIKHS NMPH PACTSZKEHHH M CKATHH

Tema 2YnnuHeHus cTepKHA U 3aKO0H I'yka

Tema 3 IloreHunaabHast JHeprus AegopMannu

Tema 4 Crarnyecku ompeaejnMMbie U CTATHYECKH HeoNpeaeJUMble
CHCTEMbI

Tema S HanpsixkénHoe wu jaedopMHUpPOBaAaHHOE COCTOSIHHE IIPH
PACTSIZKEHUM U CHKATUU

Tema 6 UcnbiTaHHe MaTepHAJIOB HA PacTsaKeHHe U cxkaTue. Jlmarpamma
PacTsKEeHUA

Tema 7 OCHOBHBIE MeXaHNYECKHE XaPAKTEPUCTUKHA MATEPHAJIOB

Tema 8 Pacyérsl Ha MNPOYHOCTH M KECTKOCTH MNPHU

PACTHKCHNHA U C/KATHHU

Bonpocs o npoOiemaTuke JeKIuu:

Kakne cuibl B CONPOTUBIEHWH MaTEPHATIOB CUYMTAIOT BHEmHUMU? Kakwne
CHJIBI SIBJISIFOTCSI BHYTPEHHUMH?

YT0 HA3bIBAIOT BHYTPEHHUMH YCUIIAAMU?

Kak onpenensitor BHyTpeHHUE YCUIIHS?

Kakue npaBuia 3HaKOB MIPUHSATHI 7151 K&KJOTO U3 BHYTPEHHUX YCUIIHIA?

SIBIIArOTCA T peaKMK ONOP BHYTPEHHUMH YCHIIASIMU ?

B ueMm cyTh MeTOnA CEUEHMIT?



Bonpocwl ona camonpoeepku

HO‘{CMY OCCBOC PACTANKCHHUC-CIKATUC OTHOCHUTCA K IIPOCTBIM ,ZIG(i)OpMaHI/IHM?

KakoBo aHanuTHyeckoe BbpakeHue 3akoHa ['yka?

Kakoii reomeTpudeckuii cMbIcii UMeeT Moayiab FOHra?

1. Kaxoit ¢puznueckuii cmbicn umeet Mmoayib FOHra?

Yro Takoe abcomoTHas nedopMaruu CTepKHs?

Uto Takoe oTHOCHUTENbHAS AedhopMarius?

OT yero 3aBUCHUT AeopMaIlHsi P OCEBOM PACTSIKECHUHU-CKATHH?

Yto Ha3bIBACTCS KECTKOCTHIO IIpH OCCBOM paCTH)KeHI/II/I-C)KaTI/II/I?

2. Yro Takoe JOITYCKAaCcMOC HEalSI}KeHI/Ie?

B 4em cmpbICH yCa0BUSA IPOYHOCTH?

B uem cmbicn YCJI10BHUA ’KECTKOCTH?

Yto Ha3BIBaCTCs npecacioM TCKYUYCCTH MaTcpualia o m’)

Yro BnusieT Ha BBIOOP KO3 (ULIMEHTa 3anaca MPOYHOCTH?

B 4em cocTout YCIOBHOCTB AUAIrpaMMBbI PACTAKCHHAA 06pa3ua 13 MSTKOU

craiu?

[Touemy no nuarpamme G — € pa3pyuieHUE IIPU PACTKEHUU ITPOUCXOIUT HE

pY HAMOOJIBIIINX HATIPSKEHUSIX ?

Paznen 2. Casur u kpyuenue (10 yacos)

Tema 2.1 YUncThbId CABUT

Tema 2.3 dedopmanms npu casure. 3akoHd I'yka npu casure

Tema 2.4 Kpyuenue npsiMoro Opyca KpyrJjioro nornepeqHoro ce4eHus

Tema

2.5 Hanpsixkenus u jaedopManvu NpH KpydeHum Opyca

KPYIJIOTO NONEPeYHOro ceYeHust

Tema 2.6 CtaTnuecku HeompeaeJuMble 3a1a4M NPU KPYUYEHUH



Bonpocwl ona camonpoeepku

1. Yto Ha3bIBaeTCA aOCOIIOTHBIM U OTHOCUTENBHBIM CABUTOM?

2. Kak ¢opmynupyercs 3akoH ['yka ripu cipure?

3. Kak HaxomuTcs ycinoBHas IUTONIAAKA CMITHUS 3aKIENKU?

4. ITo KaKkOMy CEYEHHIO B 3aKJIEMOYHOM COEUHEHHUH MPOU3BOJUTCS MIPOBEPKA
MPOYHOCTH JIUCTOB HA Pa3pbIB?

5. BO3HHKAIOT JI HOPMAJIbHBIE HAIIPSKEHUS B MIOMIEPEYHOM CEYEHUU
Bajia?eCKHe XapaKTEPUCTUKU MONEPEYHbIX CEYEeHUH Opyca

6. I[Ipu xakoii Harpy3ku Ha Opyc BO3HUKAET aedopmanus KpydeHus ?

7. UTO HAa3bIBAIOT MOJISIPHBIM MOMEHTOM COMPOTUBIICHUS?

8. Uto Ha3pIBaeTCs )KECTKOCTHIO IPU KPyUEHU U ?

9. B 4éM cOCTOHT pacy€T Ha MPOYHOCTH HPHU KPYUECHUU?

10. B uém cocTtouT pacyéTr Ha MPOYHOCTh MPU KPYUECHHUU?

11. Kak 1 nouemy paspymaerca npu Kpy4eHUH BaJl, U3TOTOBJICHHbBIN U3

XpYIKOro Marepuana’?

Paznen 3. I'eomeTpuyecKkue XapaKTePUCTHKHU IJIOCKUX CeYeHUI
(10 yacoB)
Tema 3.1 CraTu4eckue MOMEHTbI CeYeHUM
Tema 3.2 MoMeHTHI HHEPU U CCYECHUH
Tema 3.3 U3MeHeHHe MOMEHTOB MHEPUHMH NIPH
napaJjjieJIbHOM IepeHoce ocei
Tema 3.4 N3meHeHHe MOMEHTOB HHEPIMHU NIPH NOBOPOTE
oceit
Tema 3.5 BpluucieHHe MOMEHTOB HHEPLHMHU CJI0KHBIX

CeUueHUM



Bonpocw ons camonposepku
Kakue ocu miockoro ceueHust Ha3bIBalOTCA LIEHTPAIbHBIMHU OCSIMHU

ceyeHUs?

YTo Takoe 0CEBOM MOMEHT UHEPIIUU?

Mo:xeT 1 ri1aBHast OCh OBITh HEIICHTPATBHOM?

Yto Takoe COOCTBEHHBIA MOMEHT UHEPIIUU TIIOCKOTO CEUCHUS?

YTo Takoe NEPEHOCHBI MOMEHT UHEPIIUU?

KakoBa cBsi3p M€Ky OCEBBIMA MOMEHTAMU UHEPIUHU U HOJISIPHBIM MOMEHTOM
WHEPLNHN IUIOCKOTO CEUEHUS?

Kak onpenenuts HanbobIlIee 3HaY€HUE IIECHTPOOSIKHOI'0 MOMEHTA HHEPITUU
ceueHus’?

Kakne ocu mI0CKoro ceueHus Ha3bIBalOTCs TJIABHBIMH?

Kakoe cooTHOIIEHHNE MEXIYy OCEBBIMM MOMEHTAaMU UHEPIIUU CEYEHUSI, €CITU
HEHTPOOCKHBIN MOMEHT MHEPIIUU JOCTUTAET CBOETO MAKCUMAJIbHOTO 3HAYCHUs?

Ha kakoli yroi cieayer moBepHyTh KOOPJWHATHBIC OCH, YTOOBI OCEBOM
MOMEHT MHEPIIMU CTAJI PABHBIM HYJIIO?

JIns1 KakoM OCH M3 MHOKECTBA MMapaJUICIIbHBIX, OCEBOM MOMEHT MHEPLIUU
MIPUHUMAET MUHUMAJIbHOE 3HaUYCHHUE?

Korna nosoxeHue riaaBHbIX 0Cel MOKHO OMPEEIUTh 0€3 BhIUUCICHUMN?

CKOJIBKO TJIaBHBIX OCEH MOKHO yKa3aTh JJIsl INIOCKOTO MPOU3BOJILHOTO
ceueHud’?

Kakue mapameTpsl ceueHust HEOOXOIUMO 3HATh, YTOOBI BEIUUCIUTH OCEBBIC
MOMEHTBI HHEPIIMH TIPU MapajlieIbHOM ITepeHoce ocei?

KakoBa pa3MepHOCTh CTATUYECKOTO MOMEHTA TIOIIAN CCUCHUS?

KakoBa pa3MepHOCTh MOJISIPHOTO MOMEHTA UHEPIIUU?

Kak, 3Has ovH riaaBHbIA MOMEHT UHEPIIMM U JIBA OCEBBIX MOMEHTA UHEPIIUH,
OMPENICIUTh MAaKCUMAJIbHBIN IIEHTPOOCIKHBI MOMEHT UHEPIIUU CeUEHUSI?

Kak, 3Hast 01uH rJ1aBHBIA MOMEHT UHEPIIMM U JIBA OCEBBIX MOMEHTA UHEPIINH,

ONPEIEIUTh BTOPOU TJIABHBIN?



Kak onpenenuts MoaoxkeHne NEHTPA TSIKECTH CEYEHHUS], UMEIOILIETO JBE OCH
CUMMETPUU?

Kak onpenenuTes HEHTP TAKECTH CEUEHHUS, UMEIOIIETO OAHY OCh CUMMETPUM?
Pasnen 4 Teopusi Hanpsizk€éHHOr0 coctosiHusA (10 yacos)

Tema 4.1 Buabl HANPSZKEHHOTO COCTOSIHUS

Tema 4.2 ILiockoe HANPSIZKEHHOE COCTOSIHUE

Tema 4.3 I'maBHble HanpsikeHus. [J1aBHbIE MJIOIIAKHA

Tema 4.4 O000ménnbIM 3aK0H ['yka

Tema 4.5 IloreHuuajabHas 3Heprus negopmManumn

Bonpocwt ona camonpoesepku
1. Kakne mIoma Ky Ha3pIBAIOTCS TJIABHBIMH ?
2. Kakue niomaiku Ha3bIBatoTCs TJIaBHBIMU?
3. Kakumu cBolicTBamMu 001a/1at0T TJIaBHBIE HATIPSKEHUS?
4. Kak 0003Ha4aroTCs TJIABHBIC HANTPSHKEHUS ?
5. Kakoe Hanpsk€HHOE COCTOSIHUE HA3bIBAETCS TUHEUHBIM, INIOCKUM U
00BEMHBIM?
6. Kax BeIpaskaercs 00001IEHHBIN 3aK0H ['yka?
7. KakoBa CBA3b MEXK/y MOAY JIEM YIIPYTOCTH U MOJIYJIEM CIBHUIra?
8. HazoBHTE OCHOBHBIE TMIIOTE3bI MPOYHOCTHU MIPH CIIOKHOM HANPSKEHHOM
COCTOSIHUM Martepuaia’?
Paznen S U3ru6 opycwes (14 yacos)
Tema 5.1 BuyrpeHHue cuiioBbie (PaKTOpPbI, BO3HMKAIOLIUE IIPH B
MOMEePEeYHbIX CEYEHHUAX CTePKHA NMPU u3rude
Tema 5.2 HanpsiskeHus1 npy 4MCcTOM M3rude
Tema 5.3 HanpsizkeHusi Ipu NmonepevyHoOM U3ruoe
Tema 5.4 IlenTp u3ruda
Tema 5.5 /ludgdepenuuanbHbie ypaBHEHUs] YIPYTOM JIMHUM 0AJIKH.

Ilepemenienusi npu usrude



Bonpocut ona camonpoeepxu

Yro Takoe nonepeyHas cuia?

UYrto Takoe u3rudaronuii MOMEHT?

Kaxk onpenennTs BeIMUMHY TONEPEYHON CUITBI B CEUEHUU?

Uto Ha3bIBAETCS IJICYOM MEPEHOCA CHUIIbI?

Kak npoBeputh mpaBUIILHOCTH MMOCTPOCHHUS 3MIOpHl Mu3ze o smrope Q?

Kax nHaliTu 3HaueHne u3rudaroero MOMEHTa B CE4YeHUH, €CIIM €CTh JIIopa
Q?

3anuimnre OCHOBHOE MU (PepeHnanbHOE YPaBHEHUE YIPYTOM IMHUKA TIPH
u3rude Opyca.

Kakue npuHATHI AOMYyIIEHUS TIPH MTOJIYY€HUN OCHOBHOTO
nudepeHInanbHOTO YpaBHEHHS YIIPYToil inHuu Opyca?

B yem cMbICIT TOCTOSIHHBIX UHTETPUPOBAHUS OCHOBHOTO
nuddepeHnanbHOro YpaBHEHUSI H30THYTOM ocu Opyca?

Urto Ha3bIBAETCS TPAHUYHBIM YCIIOBUEM IPHU pacuére OaJIKu Ha IITOCKUN
u3ru6?

UYTto Takoe YMCThIM H3rud Opyca?

Yro Takoe nmomnepeyuHblil u3ruod?

Kak ompenenuts HOpMaabHbIC HATIPSDKEHUS B JIFOO0H TOUKE CEUeHUs U
YUCTOM U3rude?

Kax onpenensitorcs HanOoJbllIe HOPMAJIbHBIE HAIPSDKEHUST TIPU U3ruoe?

Yo Takoe onacHoe ceueHue?

Yo Ha3bpIBatOT OCEBBIM MOMEHTOM CONPOTUBIICHUS IPU U3rnde Oanku?

UYto XapakTepu3yeT 0CEBOM MOMEHT COITPOTUBIIEHUSA?

Yem xapakTepHu3yeTcs SKOHOMUYHOCTh Opyca, UCIBITHIBAIOLIETO
nedopmanmrio n3rubda?

[ToueMy m3rudaroniit MOMEHT B CEYEHUU BPE3aHHOTO B OpycC IapHUpa

pPaBEH HYJIIO?



Kakue runore3sl IpUHUMAIOTCS TP UCCIICIOBAaHUH JIe(hOpMaIiy YHCTOTO
n3ruoa?

Kakast 13 IpHUHATHIX THIIOTE3 HE HAXOIUT MOATBEPIKACHHS IIPH IMOIIEPEUHOM
n3ruoe?

Kak 1o smope u3ru0arommux MOMEHTOB Mu32 MOYKHO MPEICTaBUTh BU/
U30THYTOH ocH Opyca?

B kakoMm ciydae mpy IOMEepEeIHOM H3rHOe YIUTHIBAIOTCS 00a HAIIPSHKCHHS:

HOPMAJIBHOC U KacaTeJbHOe?

II. CTPYKTYPA U COAEP KXAHUE MPAKTUUYECKOHN YACTHU
KYPCA (54 gaca)
3ansitue 1-2. Pacuer crepikHeii MOCTOSIHHOTO MONEPEYHOT0 CeYEeHUsI TP

pacrsukeHnu-cokaTuu (6 yac)

1. IlocTpoeHue 31opbl NPOAOILHON CUITBI

2. OrmpeneneHue rpy30M0IbEMHOCTH CTEPIKHS

3.  OmnpeneneHue MOJHOTO YATUHEHUS CTEPKHS

3austue 3-4. IlocTpoeHue 3MIOP NMPOAOJLHBIX YCHJIUIA, HATIPSKEHUHA W
nepeMenieHUii TNPH PACTAKEHMH — CXKATHH CTEPKHSI TePeMEHHOro
nonepevyHoro ceuenusn (6 yac )

1. TIlocTtpoeHme »SIOp TPOIOJBHBIX CHJI, HOPMAJIbHBIX HAIpPSHKCHUN W
MepEMEIICHU I

2. OmpeneneHue nMepeMeIIeHne CeUeHUs

3ansaTue 5-6. Pacuer cTymeHYaTOro CcTaTH4YecKH ONpPeIeJUMOro M
CTATHYECKH HeoNpeaeJJMMOro opyca Ha pacTsizkeHHe-cxkaTue (8 yac)

1. TlocTpoeHue AMOpHI MPOAOIBHBIX CHJT

2. W3 ycnoBusi TMpOYHOCTH TO HOPMAIBHBIM HAMPSHKEHUSM IMOA00paTh
MONEPEYHBIE CEUCHUS JJIsl KaXKJ0M CTyneHu, npuHsB [6]= 160 MI]a.

3.  Onpenenuth nOJHYIO aedopmanuio Opyca W TMOCTPOUTH DMIOPY
TepeMeleHNH OepedHbIX cedeHuil, mpuasis E = 2-10° MITa.

4. Haiitu nepemelneHue 3aaHHOTO ceueHUsT A—A.



3ausitue 7-8. Pacyer craTHyeckH OmNpeneJMMOro CTymeH4YaToro opyca
NPHU pacTsKeHUH U cxkaTu (6 yac)

1. IloctpoeHue smiop NpOAOIAbHBIX cuil N, HalpsHDKEHWN G U MPOJIOJIBHBIX
nepeMenIeHu A

2. IlpoBepka BBINIOJHEHUS YCIOBUS IPOYHOCTU

3anusatue 9-10. Omnpenenenne BHYTPEHHMX YCWIMH W mepeMelnieHU
JBYXOMOPHBIX 00K, pad0oTAIOIIHUX HA MONepeYHblid u3rud (6 yac)

1. IloctpoeHue 3M0p MOMEHTOB U IONIEPEUHBIX CUII

2. OrmpeneneHue TMOJIOKEHUS OMACHOTO ceueHus (ceueHue Oanku ¢
MaKCUMaJbHbIM MOMEHTOM )

3. Ompenenenue nporuda Ay 0aaky B TOUKE IPUIIOKEHUS CUIIbI P

3ansaTue 11-12. Omnpeaenenne BHYTPEeHHMX YCHWIMH B Oajkax mnpu
IJIOCKOM TIOmepevHoM u3rude (6 yac)

1. Omnpenenenue peakuu onop

2. Tloctpoenwue smiop BHYTPEHHUX YCUJIMH B BRIOpaHHOM MaciiTabe

3. IIpoBepka mpaBUIBHOCTH MOCTPOCHUS SITIOP

3ansTue 13-14. OnpeneeHue rpy3onoxbeMHOCTH 0ajiok (8 yac)

1. HaxoJeHHe OIMOPHBIX peaKIuii

2. Iloctpoenue smtop pacnpeieneHnsi BRyTPEHHUX YCUIIHH.

3. IIpoBepka BBIIOTHEHUS YCIOBUN MTPOYHOCTH.

3ansTue 15-16. Pacuer cocTaBHBIX MHOTONPOJIETHBIX 0a/10K (8 yac)

1. TlocTpoeHue 3m0p BHYTPEHHUX YCUIIHMA

2. OmpeneneHue MOJIOKESHNUS OMACHOTO CEUYCHUS

3. Tlombop HOMepa MpOKATHOTO MPODUIISL, UCXO/S U3 YCIOBHM MPOYHOCTH



I1l. YYEBHO-METOAWYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIIUXCSI

Y4ebHo-MeToAnuECKOe oOecrieueHue CaMOCTOATENbHON paboThI
oOy4Jarormuxcs 1mo AuCHUIUIMHE « COMPOTUBICHUE MATEPHUAIOB» TPEICTABICHO B
[Tpunoxenuu 1 u BKiItO4YaeT B ceOs:

e IUIaH-TPA(UK BBHIMOJHEHUSI CAMOCTOSITEIBHOW PabOThl MO JTUCHUILIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMbI BPEMEHU Ha BHITIOJIHEHUE M0 KAXKIOMY 33JIaHHIO;

e XapaKTEPUCTUKA 3aJaHUM I CaMOCTOSITENIbHOW pabOThl CTYJEHTOB U
METOJUYECKUE PEKOMEHIAIIUH 110 UX BBITTOJTHEHUIO;

eTpeOOBaHUSI K  NPEACTABICHUIO W O(QOPMIICHHIO  pE3YyJIbTaTOB
CaMOCTOSATENbHON pabOThI;

e KPUTEPUU OLIEHKH BBIITOJIHEHHS CAMOCTOSATEILHON paOOTHI.

IV. KOHTPOJb JOCTHKEHUSA LEJEN KYPCA

Koutpoaupye OueHo4HbIE CPEICTBA
Ne | mble pazgeasnt | Koabl u 3Tanbl gopmupoBaHus .
n/n / TeMBbI KOMIIE€TeHI M TEKynmn POMEKYTOTHA
AMCHMILIHHBL KOHTPOJIb arTecTaums
3HAET IPUEMBI
HOCTPOCHHS . Bompocsr k
YcTHbIl onpoc
pacYeTHBIX CXeM 3auety 1-45
KOHCTPYKLIHH
Paznen I. DY
. ‘YMeer HameuaTs LEllb
IIpocreiimue
P - u abcTparupoBaThes OT
1 Aedop OK-7 HECYIIECTBCHHBIX
ynpyrax ocobeHHOCTeH 00BheKTa
3JIEMEHTOB PI'3 Nel,2.3 Bompocs! k
. HCCIIEI0BAHUSI
KOHCTPYKIHU 3auery 1-45
Braneer npuemamu
HOCTPOCHHS
PaCUYETHBIX CXeM
HCCIIeyeMOro 00beKTa
3HAaeT MaTeMaTHYECKHE
hopMymBI s
pacyeTroB Ha
HPOHHOCTD, KECTKOCTD, | vy e Bompocs! k
YCTOWUUBOCTD U p sk3ameny 1-40
HaJIe>KHOCTh JIeTaJIEN
Payen I1.. TEXHOJIOTHYECKOTO
2 CraTuyecku OIK-8 060pyROBaHNS
HeonpeeIMMbI ‘YMeeT cocTaBiATh
€ CHCTEMBI MaTeMaTHIECKHIE
MOJCIHN U pacieTHBIC Brmonnenne Bomnpocs! k
CXCMEL 5JICMCHTOB KypCOBOM DK3aMEHY, 3alIuTa
MHKCHCPHBIX paboThI KypCOBOH paboThI
COOpY)KeHHI
Bnaneer npuemamu




KonTtpoaupye OueHo4yHbIe CpPeICcTBa
Ne | mbie pazgenst | Koabl 1 3Tansl popMUpoOBaHHA .
n/n / TeMBI KOMIIeTeHIM i TEKyMu NPOMEKYTOTHAs
MCHMILTHHDI KOHTPOJIb arrecTanus
pemenus
g depeHIraTbHBIX
YpaBHEHUH

TunoBeie KOHTPOJIbHBIE 3a/IAHHSI, METOJUYECKUE MAaTEPUAIIbI, ONPEAECISIOINE
IpoLEIypbl OICHUBAaHUSA 3HAHWUM, YMEHUHW W HABBIKOB M (WJU) OIbITa
JESITEIbHOCTH, a TaKkXKe KPUTEPUU U TOKA3aTelIH, HEOOXOIMMBIE Ml OLEHKU
3HaHWW, YMEHHUI, HaBBIKOB U XapaKTEpU3YIOIIME JTambl (OPMUPOBAHUS
KOMITETEHIIUI B IIPOLIECCE OCBOCHUS 00pa30BaTEIbLHON MPOrpaMMbl MPEACTaBICHbBI

B [Ipunoxenun 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPHI U
NHOOPMAILIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

OcHoBHas auTEparTypa

1. AraxanoB M.K. ComnpoTuBiieHHEe MaTepHaIOB [DJIEKTPOHHBIN pecypc] :
yueOHoe nocobue / M.K. Araxanos, B.I'. boronosnbckuii. — DI€KTpOH. TEKCTOBBIE
naHHble. — M. : MOCKOBCKHI TOCYJapCTBEHHBI CTPOUTEIbHBIA YHUBEPCUTET, Al
ITu Op Menua, O6C ACB, 2016. — 268 c. — 978-5-7264-1252-8. — Pexum
nocryma: http://www.iprbookshop.ru/42912.html

2. MonotuukoB, B.fl. Mexannka koHCTpykiuii. TeopeTruueckass MexaHUKA.
ComnpoTuBIIEHHE MaTepHAIIOB [DJIIEKTPOHHBIM pecypc] : yduebHoe mocodue / B.A.
MonotHukoB. — 2nekTpoH. aaH. — Cankt-IletepOypr : Jlans, 2012. — 608 c. —

Pexxum noctyna: https://e.lanbook.com/book/4546

3. Bappansu I'.C. ConpoTuBieHrne MaTepualioB (C OCHOBaAaMHU CTPOUTEIHHOM
Mexanukn): Yuebnuk / I'.C. Bapmansn, H.M. Arapos, A.A. I'opmkos; Pen. I'.C.
BapnansH. - M.: MHOPA-M, 2010. - 480 C.
http://znanium.com/catalog.php?bookinfo=204763



http://www.iprbookshop.ru/42912.html
https://e.lanbook.com/book/4546
http://znanium.com/catalog.php?bookinfo=204763

4. AtapoB H.M. ConpoTuBieHuE MaTepUaJoB B MpHUMEpax MU 3ajavax:
YyeOnoe mnocobue / H.M. Arapos. - M.:. UHOPA-M, 2010. - 407 c.
http://znanium.com/catalog.php?bookinfo=191566

JlonoTHUTeILHAS JTUTEPAaTypa

(anexmponmvie u nevammbvie u30amUs)

1. ConpoTuBiieHHEe MaTepUaioB [DIEKTPOHHBINH pecypc| : nabopaTOpHBIMA
npaktukym / A.H. KucnoB [u ap.]. — DJEKTpPOH. TEKCTOBBIE JaHHBIE. —
ExarepunOypr: Ypansckuii ¢henepanbubiii yausepcuretr, 9bC ACB, 2015. — 128
C. — 978-5-7996-1558-1. — Pexxum JIOCTyIIA:
http://www.iprbookshop.ru/68474.html

2. Ilauypun I'.C. ConpoTuBieHHE MaTepUalOB. YCTaJOCTh U IOJI3YYECTb
MaTepualioB  NpU  BBICOKUX  TeMmmeparypax:  Yu.  noc./[".B.Ilauypun,
C.M.1lleBuenko, B.H./{yOunckuii - M.: ®opym, HULl UTHOPA-M, 2015. - 128 c.
http://znanium.com/catalog.php?bookinfo=501983

Ilepeuyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAMOHHON ceTH
«AHTepHeT»

1. Bomocyxun B.A. ComnporuBienue wmatepuayioB: Yuebnuk / B.A.
Bonocyxun, B.b. Jlorsunos, C.1. EBtymenko. - 5-e¢ uza. - M.: U1l PUOP: HUILL
NH®PA-M, 2014. - 543 c. http://znanium.com/catalog.php?bookinfo=390023

2. Eprymenko C.U. ConporuBnenue wmarepuanoB: COOpHUK 3amad cC
pemenusamu: Ydeonoe mnocooue / C.U. Errymenko, T.A. JlykmacoBa, H.A.

Bunpbunkas. - M.: HWI[ PUOP: HUIl HUHDPA-M, 2014. - 210 c.
http://znanium.com/catalog.php?bookinfo=390026

3.  Mexenxuii I'.]]. ConpoTuBieHrne MaTepuaioB [ DIEKTPOHHBIN pecypc] :
VYuebnuk / I'. JI. Mexeuxuit, I'. I'. 3arpebun, H. H. Pemernuk; mox o6ur. pen. I

. Mexerkoro, I'. I'. 3arpebuna. - 3-¢ uzj., nepepad. u gom. - M. : M3narenbcko-


http://znanium.com/catalog.php?bookinfo=191566
http://www.iprbookshop.ru/68474.html
http://znanium.com/catalog.php?bookinfo=501983
http://znanium.com/catalog.php?bookinfo=390023
http://znanium.com/catalog.php?bookinfo=390026

toproBass  kopmnopamus  «damkoB wm K%, = 2013. - 432 .

http://znanium.com/catalog.php?bookinfo=414836

4. JlorsunoB B.b. ComnportuBnenue marepuanos. JlabopatopHbie paOOTHI:
VYyebnoe nocobue / Jloreunos B. b., Bonocyxun B. A., Esrymenko C. U. - 4-¢

mwa. - M. Ul PHUOP, HHWII HWH®PA-M, 2016. - 212 c.
http://znanium.com/catalog.php?bookinfo=537040

VI. METOJUYECKME YKA3AHMS O OCBOEHUIO
TV CHUILIAHBI

Tpebosanusg k obopmiueHnuo PI'3

Crynent BoinosiasieT PI'3 Ha nucrax gopmara A4 akKypaTHBIM MOYEPKOM OT
PYKH WA C HCHOJB30BAaHUEM TEXHUYECKUX cpelactB. [IpuBercTByeTcs
UCIIOJIb30BaHUE COOCTBEHHOPYYHO CO3J@aHHBIX MpOrpamMM IS BBIMOJHEHUS
pacyeToB.

Kaxxnoe BBINOJIHEHHOE 3aJaHUE JIOJHKHO COMPOBOKIATHCS MOJHBIM TEKCTOM
€ro yCJIOBHSI ¥ TIOJIPOOHBIM pelIeHreM 0€3 OMyCKaHUs MPOMEXKYTOUHBIX PacueToB,
KOTOPBIE HEBO3MOKHO BBITIOJHUTH YCTHO.

PI'3 ngomxHO WMETh TUTYJBHBIM JUCT, O(QOPMIICHHBIH B COOTBETCTBUU C
obpaztiom (IIpunoxenue 1).

Kputepun o11eHKY BBIITOJIHEHUS CAMOCTOSITEILHOM PA0OTHI

OreHka «3auTeHO0» BBICTABIIAETCS MOCIE TOTO, KaK CTYJIEHT B XO/€ 3allUThI
MOKa3bIBAET: MOJIHOE BJIa/ICHUE TEOPETHYECKUM MAaTEPHUaIOM COOTBETCTBYIOIIETO
paszzena Kypca « TexHruueckas MeXaHHKa», yMEHHUE COCTaBIISATh PACUETHYIO CXEMY
U BJIaJICHUE METOJAaMHU pEIIeHUs ToCcTaBleHHON 3a1aun. KonruecTBo 3a1aBaeMbIx
Ha 3aIIUTY BOMPOCOB 3aBUCHUT OT BPEMEHHU 0O0TyMBIBAHHS M MTOJIHOTHI OTBETOB
ctyaeHTta. iToroBas oleHKa yuYuThIBA€T MPUIICKAHUE CTY/IEHTA U MyHKTYaJIbHOCTb
coOtoIeHus rpaduKa TPOXOKIACHUS TUCITUTIIUHBIL.

Kpurepuu o11ieHKH BBITIOJHEHUS CAMOCTOSITEIbHON PaOOTHI:


http://znanium.com/catalog.php?bookinfo=414836
http://znanium.com/catalog.php?bookinfo=537040

1.[lng mosmyyeHusi OUEHKUA “OTAMYHO” Oe30IMO0YHO BBINMOJHEHHAs paboTa
JOJKHA OBITh TMpEACTaBlI€HAa B YCTAHOBIEHHBIM Cpok. CouckaTenb OLEHKU
“OTINYHO” TIpU 3AIIUATE TMPOSBISIET MOJHOE IOHMMAHHE PACCMATPUBAEMOIO
SIBIICHUE, CAMOCTOSITEJIbHYIO MPOPabOTKY JOMOJHUTEILHOTO MaTepHaia, 3HaHHE
METOJMKH pEHIeHUs] TpoOJeMbl M METOJIOB JOCTIKEHMsI pe3yibrara. U3
BO3MOKHBIX ITyTEH PEMIEHUS HAXOAUT U IPUMEHSET HAUCKOPEHIIU.

2. Iyt Toy4YeHus OICHKU “XOPOIIO” BBIMTOJTHEHHAS paboTa ¢ HEOOIBIITUMU
nomMapkaMu JIOJDKHa OBITh MpEACTaBieHa B YCTAHOBJIEHHBIM cpok. [lpu 3amure
UCITPaBJICHHOW pabOThl COMCKATENbh MOKA3bIBA€T YBEPEHHBIE 3HAHUS B IpeJeax
U3YYEHHOr0 Kypca. MOKeT COCTaBUTh aJlTOPUTM pELICHUs MOA0OHOM 3a1auH.

3. Jlns mody4yeHus: OIEHKU ‘‘yIOBJIETBOPHUTENILHO BBIMOJHEHHAs paboTa C
HEOOJIbIIMMHU TTOMapKaMu JI0JbKHA OBITh MpeACTaBieHa B TeueHuu cemectpa. [lpu
3alUTe MCHPABICHHOW pabOThl COMCKATeNb IMOKAa3blBA€T 3HAHUSA B OO0BEME,
NOHMMAaHHUS TOpSAAKAa TOJY4YEHHMsI pe3yJbTaToB, NPEJICTaBICHHbIX B padore
npenesnax M3y4eHHOro Kypca. MOXKEeT COCTaBUTh aJIrOPUTM PELIEHUs MOJ00HON

3aJa4u.

Vil. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYHEHHUE
JANCHOUITJINHBI

AyAUTOpHBIE 3aHATUS MO JUCUUIUIMHE BKIIOYAIOT JIEKIMU U MPAKTHYECKHUE
3aHATUA. [ mpoBeAeHMs JEKUMOHHBIX 3aHATHA HEoOXoIuMa ayJuTOpHUsl CO
CJIeIyIOIUM 000pyJOBaHUEM:

— MyJabTUMeIUHBIN npoekTop Optima EX5421 — 1 wt;

— aynuo ycuautenab QVC RMX 850 — 1 wt;

— KOJIOHKH — 1 1mT;

— HOYTOYK;

— WUBII -1 T

— HACTEHHBIN DKpaH;

— MuKpodoH — 1 mT.



B nensax obecrnieueHus crieuanbHBIX YCIOBHM 00ydeHUs MHBAIUIOB U JIUIL C
OTrpaHUYEHHBIMU BO3MOKHOCTSAMHU 3710poBbsi B [IBDY Bce 3manus o0opynoBaHbl
naHaycamu, JU(pTamMHM, HOJbEMHUKAMH, CHEUUAIU3UPOBAHHBIMU MECTAMH,
OCHAlICHHBIMU ~ TyaJeTHHIMM  KOMHAaTaMH, TaOiuykaMd HWH(OPMALUOHHO-

HaBUTAIIMOHHOM MOJIISPKKH.



IIpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHNE
BBICIIETO O0pa3oBaHUs

«/{aabHEeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM
PABOTBI OBYUYAIOHINXCA
no aucuuiuinie «ConporuBjieHue MATEPHATIOBY»
Hanpasiaenue noarorosku: 21.05.04 I'opnoe nemno
Cnennanusanusi «OTKpPbIThIE TOPHbIE PA00THI»
®dopMa NOATOTOBKH OYHAA

BaaauBocTok
2015



Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOATENbHOU PadOThI N0 JMCUMIINHE

Ne Jara/cpokn Bua camocrositenbHOM IIpumepHbie dopma
n/n BbINOJTHEHHSI padoThI HOPMbI BpeMeHH KOHTPOJIsA
Ha BBINOJIHEHHE
1 5 menens (5 [ToaroToBka K ycTHOMY 3 yaca YO-1
CeMecTp) OMpOCy MO pasjeny Bompocsr
Ipocreiimue nedpopmauun No 1-40
YHPYIHX 3J1eMEHTOB KOHCTPYKIM
2 3-7 Henens Bremonaenue PI'3 Nel 4 qacosB [1P-12
(5cemectp)
3 7-11 nenens (5 BrlimonHeHME KypCcoBOi 5 yacoB I1P-12
CEMECT)) pabotsl (1 yacTs)
4 -11 menens (5 BrlimonHeHME KypCcoBOi 6 yacoB I1P-12
CEMECT)) paboThl (2 yacTp)
5 6 Henens (6 [loaroroBka K ycTHOMY 5 gaca YO-1
CeMecTp) OTPOCY MO pa3zeny Bompocsr
CraTuyecku HeompeaeIuMble No 1-40
CUCTEMBI
6 11 nenens (6 Bremoanenue PI'3 Ne2 15 gacoB I1P-12
CeMeCTp)
7 17 nenens (6 Bremomnnenue PI'3 Ne3 15 gacoB I1P-12
CeMeCTp)
8 1-18 Henens [ToaroToBka K 3K3aMeHy 27 yacoB Bomnpocsl
1-40
Hroro | 81 yac.

XapakrepucTHKA 3aJaHUM VISl CAMOCTOATEIbHOM PadoThl 00y4aK0IIMXCH U

METOAUIECCKHUE PEKOMECHAAIUHA IO UX BBINMOJHECHHWIO

PI'3 Nel
OITPEJAEJIEHUE

PacuerHo-rpadpuyeckue 3aganust

COCTABHOI'O IINIOCKOI'O CEYEHMUA

1. monoxXeHue NEHTpa TIKECTH,

2. TIOJIOJKEHHE TJIaBHBIX HCHTpPAJIbHBIX OCCﬁ,

I'EOMETPUYECKHUX

3. BCIIMYMHY TJIaBHBIX HCHTPAJIbHBIX MOMCHTOB MHCPIIUN

YKA3AHUA:

XAPAKTEPUCTHUK

3AJTAHHME. /I;151 3a1aHHOTO COCTABHOTO IJIOCKOTO CEUYEHUS ONPEICIIUTh:




1. mosSICHUTENBHYIO 3amUCKy OGOPMHTH B COOTBETCTBUU C TPEOOBAHHUSIMHU
ECK/.

2. HOMEp BapuaHTa MCXOJHBIX JaHHBIX (TabJ. 1 — 3) U cCXeMBbl COCTAaBHOTO
npowiis TOHKEH COOTBETCTBOBATH MOPSIKOBOMY HOMEDPY CTYACHTA B CITHCKE
TpYTIIIHL.

3. BapHaHT cXeMbI cocTaBHOTO MTpoduis (A - D) 3amaercs mpenogaBaTeseM.

Taoauna 1

Hcxoannie nannbie k PI'3 Ne 1

Ne Pa3mepsl Homep npodpuis
Jlucr, Mmm Yro10K, MM JAByraBp IlBesiep
h b | PaBuoookuii | HepaBuoookuii (I'OCT) (I'OCT)
(I'OCT) (TOCT)
1 16 180 80x80x8 100x63x6 Nel4 Nel6
2 16 220 80x80x7 110x70x7 Nel2 Nel4
3 16 140 80x80x6 90x56x6 Nel6 Ne5
4 16 200  110x110x7 110x70x7 Ne20 Nel8
5 18 200  100x100x8 125x80x12 Nel8 No8
6 18 240  125x125x12 125x80x12 Nel8 No24
7 18 160 125x125x16 125x80x8 Ne20 Nel2
8 20 220  125x125x10 100x63x10 Nel8 Ne5
9 20 240 90x90x9 90x56x8 Ne27 Ne22
10 20 180 90x90x8 100x63x7 Ne22 Ne20
11 22 240 90x90x7 125x80x7 Ne20 NelO
12 22 160 100x100x16 110x70x8 Ne20 Nel6
13 22 200 90x90x6 125x80x10 Ne24 Ne20
14 24 140  110x110x8 110x63x10 Ne22 Ne5
15 24 180  125x125x8 110x70x8 No24 No22
16 26 200  140x140x9 125x80x10 No27 Nel2
17 28 210 100x100x10 75x50x5 Nel0 Nel8
18 29 190  100x100x7 160x100x10 Nel2 Ne8
19 30 170  140x140x12 140x90x8 Nel6 Nel4
20 28 150 160x160x10 180x110x12 Nel8 No22
21 22 160 100x100x16 110x70x8 No20 Nel6
22 22 200 90x90x6 125x80x10 Ne24 No20
23 24 140  110x110x8 110x63x10 Ne22 Ne5
24 24 180  125x125x8 110x70x8 No24 No22



25
26
27
28
29
30

26
22
22
22
24
24

200
240
160
200
140
180

140x140x9
90x90x7
100x100x16
90x90x6
110x110x8
125x125x8

125x80x10
125x80x7
110x70x8

125x80x10

110x63x10
110x70x8

No27
Ne20
Ne20
Ne24
Neo22
Ne24

Nel2
NelO
Nel6
No20
Ne5
No22
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IIPUMEP onpeneneHuss reoMerpu4eCKMX XapaKTepPUCTHK IJIOCKOIO

COCTAaBHOI'O CecUCeHUA

3aoanue:



JIJ1 COCTaBHOTO CE€UEHHUs, TPUBEIEHHOTO Ha pHc. 1, OnpenenuTh:

® T0JIO’KEHUE IICHTPA TSHKECTH;

® [10JIOKEHUE TJIABHBIX IIEHTPAJIBbHBIX OCEH MHEPLIUU;

® 3HAUCHMSI IJIaBHBIX IEHTPAIbHBIX MOMEHTOB UHEPIIUU.

HUcxoonvie oannvie (no I'OCT):

HIBennep Ne 30 (¢purypa ):

A' = 40,5cm%, J'x; = 5810em?, J'y; = 327em’, yranenne IT o Hapy)HO

ITIOBEPXHOCTH CTEHKH 2,52¢M, OT HapyKHBIX IMOBEPXHOCTEN MOIOK 15,0¢Mm.

HepaBHoOoxkwuii yrojiok Ne 25/16 (¢purypa Il):

A" =483cem?, J3"x, = 1032em?, 3"y, = 3147cem?, 1. =604cm’, yranenne IIT
OT Hapy>KHOU MMOBEPXHOCTU BBICOKOU

Yo A y“25 2 A Y, \
nonkn  3,53cM, OT  HapyXHOH

IIOBCPXHOCTHU KOpOTKOfI ITOJIKHA

31,9 7,97cMm.
X, PEINIEHWUE
R > 1. Onpenesienne MOJIOKEHUS
& 150 WeHTPA TSHKECTH ceveHust
0, 1.1. Ilmom@aab  COCTaBHOIO
T CCUCHUS
A;=A'+A" =405+48,3 =888 *
Puc. 1. Pacuemnas cxema
1.2. Cratudeckuii MOMEHT ILJIOIIAJH COCTABHOI'O CEUYEHUS OTHOCHTECIHLHO

WCXOJTHOM OCH X
S =AIyI+A“y”=
=40,5-15,0+48,3-3,53 = 778 fii *;
1.3. CraTnyeckrii MOMEHT IIJIOIIAH MOMEPEYHOTO CEUEHUS OTHOCUTEIBHO
HCXOHOM OCH Y
| | 1] 1
S, =A X +A" X, =
=40,5-2,52+48,3-(=7,97) = -283 i °;

1.4.  KoopauHatbl HEHTpA TAKECTH COCTABHOTO CEYEHUS B OCSIX X-Y



S _
Xc - Y = ﬁ = _3,19 ﬁ\l ; y(; = SX = 18 = 8176 ﬁi "
A, 888 A, 888

2. Omnpenenenue oceBbIX M LEHTPOOEKHOT0 MOMEHTOB HWHEPIUH
COCTABHOI0 CEYEeHUsI OTHOCUTEIBLHO IIEHTPAIBHBIX 0ceil Xo-Y

2.1. KoopauHaThl IEHTPOB TSHIKECTH PUTYP B OCAX Xo-Yo

durypa I: a; =5,71 em, b; = 6,24 cm.
®urypa I1: a, =-4,78 cm, b, =-5,23 cm.
2.1. OceBoii MOMEHT HHEPIIUU COCTABHOTO CEYEHHSI OTHOCHTEIBHO OCH X

3o = 2 (1,; +b?A’) = 5810+ 6,24 - 40,5+1032+5,23? - 48,3 = 9740 fii *;

2.2. OceBoil MOMEHT UHEPIIMH COCTABHOI'O CEYEHUSI OTHOCUTENBHO OCH Y,

3y =2 (1,; +a?A') = 327+5,71%- 40,5+ 3147+ 4,78 - 48,3 = 5900 fii *;

2.3. LleHTpoOeXHbII1 ~ MOMEHT  HMHEPUUH  COCTAaBHOIO  CEUYEHUS
OTHOCHUTEJIBHO OCEH Xo-Y,

st purypsl | ocbh X; SBISETCS OChIO CUMMETPHUU, TTOITOMY IEHTPOOCIKHBIM
MOMEHT J'X1y1 = 0 mo ompeneneHwuro.

st burypst |l ieHTpoOeKHBII MOMEHT B OCSAX Xp-Y, MOXKET OBITh pacCUMTaH

o ¢hopmyiie

3, =3 = 3N )@N, — 1) = /(1032 604)(3147 - 604) = 10401 *.

B sTom cnydae
Jroyo= 2 (Iyi+ab,AY) = 0+6,24-5,71-40,5+1040+ (—4,78) - (-5,23) - 48,3 = 36901ii *

Xiyi

3. OnpenesieHne MOJI0KEHNUS TVIABHBIX HEHTPAJIbHBIX 0Ceil HHEPUHNH

21 .
o __2:3690 _ o
I, -1, 5900-9740

200 =-62°30; a=-31°15

tg2a =

4. Onpe)]e.JIeHne I/ IaBHBIX HEHTPAJIBbHBIX MOMCECHTOB HHEPpIUH

COCTAaBHOI'0 CeUcHUA



+
‘]max/min = 2 \/(‘]xo yO) +4-. JxOyO =
-

9740+5900
2
Jima —12000“4 J

J(974o 59007 + 4-369F = (7820+ 4160 *

~ 4
. =3660fi *.
5. KoHTpo./1b pe3y/ibTaTOB peleHust

[TonoxeHue TIIaBHBIX IIEHTPAIBHBIX OCeH Yepe3 MOMEHTHI HHEPITUHU |max, Imin,

Jxoyor Jxo H Jyo OIpEAEIIAETCA KaK

-J — .
tgo, = o0 =300 _ 4607 o = 3195,
Je —Jy0  12000—5900
=1 _ .
tga, = —X = 3690 _ 1,65; o, =58%5,

Juin —Jy0  3660—5900

IJIe O, Op — YIJIBI MEXKIY OCAMH X, M U, U MEXIYy X, U V (3HaK «+»
COOTBETCTBYET MTOBOPOTY OCHU X, MPOTUB YaCOBOU CTPEIIKH).

log| + Jap| = 90°, clieoBaTEIBHO, MOJIOKEHHE TIIABHBIX LEHTpaJIbHBIX OCEH
OMpeJIeSICHO TPABUIIBHO.

INPAKTHUYECKHUE PEKOMEHJIALIUU

[Ipn omnpeneneHuy IMEHTPOOEIKHBIX MOMEHTOB HWHEPIMH PABHOOOKHUX U
HEPAaBHOOOKHX YTOJIKOB OTHOCUTEIBHO HX COOCTBEHHBIX IIEHTPAJIBHBIX OCEH
MOYHO CTOJIKHYTBCSI C HEKOTOPBIMHU TPYIHOCTSIMH.

Huxe nmnpuBeAeHbl  HEKOTOpPbIE MPAKTUYECKUE  PEKOMEHIAIUU IS
OMpENICJICHUs] BEJIMYMHBI M 3HAKa IEHTPOOEKHBIX MOMEHTOB AITHUX MPOKATHBIX
npoduiei.

[Ipu ompeneneHun reOMETPUYECKUX XAPAKTEPUCTUK HEPABHOOOKOTO YroJika
HEOOXOIMMO YyuuThiBaTh, 4To B Tabmumax I['OCT HampaBienue ocu Y,
COOTBETCTBYET BEPTUKAIHHOMY ITOJIOKCHHIO OOJIBIIION MOJIKHA yrojika (puc. 2), a X
— MaJIOH, HaIIPaBJICHHOW HAIIPAaBO.

CrnenoBaresibHO, B PACCMOTPEHHOM MPUMEPE CIETYET CUUTATh, UTO:

koopauHatel T mus  oceli nOpoXoAsSIIUX IO BHEIIHAM  TpaHAM
HEPaBHOOOKOI'O YTOJIKa PaBHBI

==Yoi Y2 =X,

I1ie X,, Yo — 0003HaueHus mo F'OCT (puc. 2),



a MOMEHTBI MHEPLIUU ISl HEHTPAIBHBIX OCEN X2-Y>

Jlxlz =J,;

y’

J,=J..

[Tepexosl OT MEHTPATBHBIX OCEH X-Y K IJIaBHBIM IEHTPAIbHBIM U-V (puc. 2),

JJIs1 KOTOPBIX HGHTpO6C}KHBII‘/’I MOMCHT PAaBCH HYJIO, IIPOUCXOOUT IIYTCM IIOBOPOTA

ocell X-Y Ha yroJl, BeIMYMHA KOTOPOTO OnpeerseTcs mo Gopmyire

23,
tg2o = —%—,
3,-3,

(1)

OTKyJa J, =050, —J,) tg2a.,

rac a - yrojad IIOBOpOTa LCHTPAJIBHBIX oceu X-y 100 COBMCHICHHA HX C

IJIaBHBIMHA LICHTPAJIBHBIMHA OCIMH U

n\Vv.

B I'OCT npuBoguTcst yroy MeK1y OCblO Y U U, KOTOPBI 0003HaYaeTcs Kak d.

Crnemyer MOMHHTB, YTO 3TOT yroJl HE BCETAa dKBUBAJCHTEH yriy (opmyinsl (1),

IIOCKOJIBKY OPpHCHTAIUA HpO(bI/IJ'IH MOJKET OBITh HpOHBBOHBHOﬁ, HO IIpH IIOBOPOTC

ocell 0Ch X JOJKHA COBMEIIATHCS C OChIO U, aocbycV.

o ) c d
k lu - \B 4 3 )
"
jé\ X X \ . /
d/ +
Sy R A \Zx
I
3520 4,20 J, <0 J,,>0
e y ! ff ux 9 u y
| i
> X a
AR X+ )' X
u

Puc. 4. K onpedenenuto yenmpooexrcno2o momenma unepyuu 01
HEeDPAGHOOOKUX U DAGHODOKUX V20/IKOE

JLiist

PaBHOOOKOTO YroJjka
B Ioct
napasuleJbHbIe
TIOJTKaM

IEHTpaJbHBIE  OCH
0003HaYCHBI KaK X-Y,
a TJIaBHBIC
IIEHTPAJbHBIC KaK Xo-
Yo (puc. 3). Tlpu
omnpeeIeHUU
IIEHTPOOEKHOTO

MOMCHTAa JIIA

IEHTPAIBHBIX OCEH B 3TOM cllydae yJ00HO MOJIb30BaThCs (hOPMYIIOM, TOTyUYeHHON

[IEPEXO0J0M OT OCEHU Xo-Yo K OCSAM X-Y



J.,—J
J =%sin2a. (2)

Xy

Vron a Bceraa pase 45°, a ero 3HaK ompeaenseTcs Tak, Kak YKa3aHo BBILIIE.
Ha puc. 4 npuBeleHbl HEKOTOPbIE MNPUMEPHl PA3TUYHON  OpHUEHTAIUU
HEPaBHOOOKOIO0 M PABHOOOKOTO YIOJKOB, M yKa3aHbl 3HAKU YTJIOB MOBOPOTA U
IIEHTPOOEKHBIX MOMEHTOB MHEPIINH JIJIS 33JJaHHBIX HAIIPaBJICHUHN Ocel X U Y

PacuyerHo-rpajdpuueckoe 3alaHue 1no pasaeiy «Dusnveckue
XapPaKTePUCTUKU MATEPHAJIOB», IPOABUHYTHINl YPOBECHb

3amanue 1

Pewienue:

PacuerHo-rpadguyeckoe 3axanue no pasgeiy «lIpakrnueckue pacuersl U
METO/bl pelleHusi 3a1a1», 0a30BbIH YPOBEHb

PI'3 Ne2

1.1 PACYET HA W3I'Ub CTATHMYECKH OINPEJEJUMOM
BAJIKA

3AJAHUE

s 6anku, mapamMeTpbl KOTOPOH OMPEACNISIOTCS B COOTBETCTBUU ¢ pUC. 0 U
tabyuuami 1 :

- paccuyMTaTh W TOCTPOUTH DBIMIOPHI TOMEPEeYHBIX CHUl Q W HM3rHOaroIIHX
MoMeHTOB M;

- 110 CEUYCHUIO C HauOOJIBIIIUM M3TUOAIOIUM MOMEHTOM MOA0OpaTh MPoduih
nsytaBpoBoro ceueHuss no I'OCT (monmyctumble HOpMajbHbIE HANPSKEHUS
120MIIa).

- YIOPOCTUTh JBYTaBpOBbIA TMpoduib W ISl  COTJIACOBAHHOTO  C
MpenojaBaTesieM CEUEHHs] TMOCTPOUTH OJIIOPbl HOPMabHBIX, KacaTelIbHBIX U
SKBUBAJICHTHBIX HAIPSKEHUIA.

- paccuuTath Nporud B ceperHe MposieTa OATKU U, UCIOJIb3YsI COOTBETCTBUS
MEXIy KPUBU3HOW YOPYrol JIMHUM W M3THOAIONIUM MOMEHTOM, TOCTPOUTH

IpUOIMKEHHYIO YIPYTYIO JTUHUIO JJIs1 BCel OaKu.



q " ot
Yy ¥ ¢ V1 |
7 KD HOR
P | -
K2k _ -]
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Puc. 0 Tunoegasa cxema Haznvacenus OaiKu
1.2 Taoauna 1
1.3 Hcxoanble 1aHHbIE 1JIA pacyeTa
Nenw/m | CunaP |Moment M |Pacnpenen | Jmmma L | K; | K, | K;
Kn Kua'Mm eHHas M B noisix L
Harpyska
g, Ku/m
1 45 44 -5 7,8 0,2 0,3 11
3 72 -25 13 7,0 0,3 0,4 1,2
4 -91 46 19 4,6 04 | 05 1,3
5 55 -30 26 8,2 0,5 0,6 1,0
6 72 -33 15 7,6 0,6 0,7 | 0,9
7 -91 56 22 6,0 0,7 08 | 0,1
8 45 -74 18 5,6 0,8 08 | 0,2
9 82 80 -6 9,0 1,2 1,0 | 0,3
10 -75 48 25 8,8 1,3 1,1 | 04
11 108 -64 -23 4,0 1,3 1,2 | 05
12 95 31 12 6,6 1,2 1,3 | 0,6
13 -55 56 -9 7,4 1,3 1,2 | 0,7
14 43 -71 3 5,2 0,8 1,1 | 0,2
15 56 59 17 6,4 0,7 1,0 | 0,0
16 -67 68 -9 8,0 0,6 09 | 0,0
17 65 -65 3 6,8 0,5 0,8 1,0
18 -85 59 11 54 04 | 0,7 11
19 72 68 21 7,2 0,3 0,6 1,2
20 -90 -27 7 6,2 0,2 0,5 1,3

PI'3 Ne3




1.4 PACYUET HA W3I'Nb CTATHYECKHW OIPEJIEJIUMOM
BAJIKA

3AJIAHHUE:

Jlis Ganku, mapamMeTpbl KOTOPOH OMPEAENsSIOTCsS B COOTBETCTBUU ¢ puc. 0 u
TabIUIIaAMU:

- paccudTarh M IOCTPOUTH AIIOPHl MOMEPEYHBIX CHUI Q W HM3rudarommx
MOMEHTOB M;

- 110 CEYEHHUIO C HAMOOJBIIUM U3THOAOIMM MOMEHTOM I0100paTh MpOodHIIb
neytaBpoBoro cedeHuss no I'OCT (momycTumble HOpMajbHBIE HAINPSKEHUS
120MIIa).

- YIOPOCTUTh JBYTaBPOBBIM TMpoduib W Uil COTJIACOBAaHHOTO C
npenojaBaTesieM CEUEHUs] MOCTPOUTH OSIIOPbl HOPMAabHBIX, KacaTelIbHBIX U
AKBUBAJICHTHBIX HAIPSKCHUI.

- paccuyuTaTh MPOTUO B CEpeaAMHE MPOoJIeTa OANKU M, UCIIOIB3YsI COOTBETCTBHUS
MEXJy KPUBU3HOM YyNpyrol JIUHUU M HU3THOAIONIUM MOMEHTOM, IOCTPOUTH

MPUOJIMKEHHYIO YIIPYTYIO JTUHUIO JIJIsl BCeW OasKu.

P
q o
Tao 1T ¥ ¥ T 7 1 |
Juna 2 7 KR ot
4 - 0 . .
K2P -
_ Kyl -
- 130 |

Puc. 0) Tunoeas cxema nHaznvycenus danku

1.5 Hcxoanblie 1aHHbIE 1JIM pacyera

Nem/m |Cuma P Mowment M |Pacnipenene |dmuna L |K; K, K;

Ku Ka-m HHas M B JoJisix L
Harpyska (,

Kua/m




1 65 48 -5 4,0 09 |13 |00
2 -85 -27 13 6,6 03 |07 |01
3 72 37 19 7,4 04 |10 |02
4 -90 -45 26 5,2 08 |09 |03
S) 88 72 15 6,4 05 |04 |04
6 105 50 7 7,8 02 |04 |05
7 -75 -62 20 7,0 06 |03 |06
8 -55 78 -14 4,6 03 |10 |0O,7
9 44 44 24 8,2 1,1 |09 |08
10 -60 -25 4 7,6 03 |11 |09
11 65 46 8 6,0 04 |10 |10
12 45 -30 16 5,6 05 (08 |11
13 45 -33 10 9,0 03 |13 |12
14 82 56 -23 8,8 06 |12 |13
15 -75 -14 12 4,2 1,2 |06 |10
16 108 80 22 8,4 1,3 0,7 |08
17 95 54 18 8,0 09 |13 |06
18 -55 -64 -6 6,8 08 |11 |04
19 43 31 25 5,4 0,7 11,2 |0,2
20 56 56 11 7,2 1,3 |13 |00

YcTHBIE ONIPOCHI M KOJUIOKBUYM
VYcTHBIE ONpPOCHI M KOJUIOKBUYM OCYUIIECTBIIIETCS IPENoAaBaTesieM Mo
3aBEPIICHUIO W3YYEHHUsI KaXJ0ro pasaena. Bompochl M 3anaHusi TPUBEICHBI B
NpUIOKEeHUU 2. J[1s MOATOTOBKU HCIOJIB3YETCS OCHOBHAS W JIOMOJHHUTEIIbHAsS
auTeparypa no aucturiuHe «TeopeTndeckas MexaHUKa», a Takke nH(popmaims,

pasmeniennas B LMS BlackBoard.



Bomnpockl, BO3HHKAMOMIUE B MPOIECCE MOATOTOBKH, CTYICHT MOXET 3a/1aTh
IPEeroIaBaTelio JI000 HAa KOHCYIbTAIUAX, JHOO Yepe3 CIEeNUATbHOE CPEICTBO
LMS BlackBoard.

TecTupoBanue

TectupoBanue ocymiecTBisieTcs Ha 3aHsaTuU yepe3 cuctemy BlackBoard. s
HOJATOTOBKH TECTOB HCIOJIB3YIOTCS MPOOHBIE TECTHl, pa3MEIICHHBIE B CHUCTEME
BlackBoard. Dtu TecThl He OIIEHUBAIOTCS MPETMOAABATEIEM U CITYKaT dJIEMEHTOM

caMOoKOHTpoJIs. O0a Tuma tecta GOpMHUPYIOTCS HA OCHOBE OJIHOM 06a3bl BOIPOCOB.

3ananue Ha KypcoByIO0 padorty (Pacuer craTn4eckn HeonpeaeJJUMbIX CHCTEM)

Yacts 1. CTATUYECKU HEOIIPEJAEJIMMA S IVIOCKAS PAMA

[To Teme «CraThuecku Heolpeneanumas IUIOCKas pamay MpelIaracTcs
PACKpPBITh CTAaTUYECKYH) HEOIPEIEIMMOCTh IIOCKOM pambl, MOCTPOUTH SIIOPHI
BHYTPEHHHUX CWJIOBBIX (PAKTOpPOB, MOA00OpaTh pa3Mepbl MOMEPEUHOr0 CEYCHUS
AJIEMEHTOB pPaMbl U CXEMaTUYHO MOCTPOUTH BUJ H30THYTOW OCH paMbl. 3ajaua
TPWXKIBl CTAaTUYECKHU Heollpeaennmas. Bcerpedarorcss BapuaHThl C  IIECTBIO
JIOMIOJTHUTENIbHBIMUA ~ CBSI3IMM, HO B O3TOM ClIyda€ €CThb BO3MOXHOCTb
BOCIIOJIB30BaTbCsl  CBOMCTBAMHU T€OMETPUYECKOM U  CHJIOBOM CHMMETPHH.
Hekoropble cuiioBble (akTOpbl B CEYEHUHM, COBIAJAIOMIEM C IJIOCKOCTHIO
CMMMETPUH, PaBHbl HYJIO IO ONPEACICHUIO, W COKPAIIAETCA KOJUYECTBO
JOTIOTHUTENBHBIX ypaBHeHUM. [lpumensercs memoo cun B dopme cnocoba
Bepewaeuna.

[IpaBunsHOCTE pemieHusi mpoBepseTcs TpadoanamuTudecku. Omnpenensem
MIEPEMELICHUE CEYCHHUSI KOHCTPYKIMH, MPO KOTOPOE 3apaHee M3BECTHO, YTO OHO
PaBHO HYJIO. YMHOXAETCS CyMMapHasi dI0pa U3rudaroniero MOMEHTa Ha OJIHY U3
CAMHUYHBIX AIIOP, UCIIOIH30BAHHBIX MPU OMpPEAeTeHIH KOA((PHUIIMEHTOB CUCTEMBI

KaHOHWYECKUX YpaBHEHUN. M3 rpaHUYHBIX YCIOBHUM U3BECTHO, YTO IIEPEMELICHUE



B HaIIpaBJICHUU JIO0OW M3 3TUX €AMHUYHBIX CHJI PABHO HYJIO, CJIE€IOBATEIbHO, B
pe3yiabTaTe MPOU3BENCHUS CYMMAapHBIX JMIOp Ha €AMHUYHYIO JMIOPY JOJIKHBI
NOJYYUTh HyJIeBO€ 3HaueHHe. B 3TOM ciydae cyHTaercsi, 4YTO TPOBEpPKa
cocrosuiack. C y4yeToM 3akperieHuss pambl U (OpPMBI SIIOPHl  U3THOAIOIINUX

MOMEHTOB CTPOUTCSI IPUMEPHBIN BUJ 1€POPMUPOBAHHOU paMBbl.

Yacte 1. KP . PackppiTHe CTaTH4eCKOil HeONpeAeJUMOCTH PaMbl

METOA0M ClJ1

JI1st cTaTuecky HeoNpeAeIMMON pamMbl TpedyeTes :

1. PacKphITh CTATHYECKYIO HEOTIPEAECITUMOCTb, HCITOIb3YsI METO]T CHII,

2. Onpenenuth peakiuu BCEX ONOpP M CHeNaTh MPOBEPKY, HANIAEHHBIX
BEJIUYUH,;

3. [loctpouts »miopel TPOAOJdbHBEIX cuid N, momepeunsix cwi Q w
A3rudarommx MoOMeHTOB M;

4. Cnenatp NPOBEPKY MPABUILHOCTH MOCTPOCHUS MIOPHI M,

5. [TomoOpaTe JauamMeTp CTAJbHOTO CTEPXKHS KPYIJIOrO CEYEHUs Mpu
JONyCKaeMbIX HanpsbkeHusx [6] = 160 Mlla;

6. 300pa3uth npuMepHbIid BUI YIPYTOil TUHUU PAMBI.

Ipunsate: P = q * a, M = ( * . DIeMeHTbl paMbl HMCIOT OJUHAKOBOE

IMOIICPCYHOC CCUCHHUC.

Tabomuma 1.5.1
BapuanTsl 3a1anus

Bapuant q, a, b, c,
kHmMm | M M M
01 15 20|12 | 15

21 18 |18 |14 |14
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Bapmant q, a, b, C,
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Bapuant | q, a, b, | c
kH/Mm | ™ M M i
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IIpooonxcenue maon. 1.5.1
Bapuant | q, a, b, c,
kH/Mm | ™ M M
04 15 [ 201215
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Bapuast q, a
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Bapuant q, a, b, C, q
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Yacts 2. HEPA3PE3HAA FAJIKA. YPABHEHUE TPEX MOMEHTOB

PaccmarpuBaercss pacKpbITHE CTaTUYECKOW HEONPEACIIMMOCTH HEpa3pe3HON
MHOTOITPOJIETHOM Oanku METOAOM CHJI B CIEHHATIbHOM (opMe, Ha3bIBAEMOU
ypaBHEHHEM Tpex MOMEHTOB. OCHOBHasl CHUCT€Ma BBIOMpPAETCS IMYTEM BpE3aHUs
JOTIOJTHUTENBHBIX APHUPOB HAJl MPOMEKYTOUHBIMHU onopaMu. [[is Toro, 4ToOsbl
CUCTEMAa HE3aBHUCHUMBIX OJHOIPOJETHBIX OajoK ObUIa IKBUBAJICHTHA HCXOIHOU
HEpa3pe3HON KOHCTPYKLHUH, Yy KaXKIOW IIPOMEXKYTOUYHOM OIOPBI IPUKIAABIBACTCS
MOMEHT HEW3BECTHOM BEJIMYMHBI, Ha3HAYEHUE KOTOPOTO — 3aCTAaBUTh CEUYCHUS,
IIpPUHAJICKAIIME JIEBOMY M IIPAaBOMY IMPOJIETY y IPOMEXKYTOYHOM OIOPBHI,
IIOBOPAaYMBaThCSl B OJHY CTOPOHY M Ha OAMH M TOT ke yroi. CocraBiss
BBIPAKEHNE YIJIa IOBOPOTA CEYEHUS CJIEBA OT ONOPHI U CIIpaBa U NMPUPABHUBAS X,
IIOJIyYMM JOIOJIHUTENIBHOE YPABHEHMUE IEPEMEIIECHUN U3 YCIOBUS COBMECTHOCTHU
nedopmanmii. CTeneHnb HEONPEISTUMOCTA HEPa3pe3HON OAJIKU paBHA KOJUYECTBY
MPOMEKYTOUHBIX ONOP. YPaBHEHUI NMEpeMENIeHUs JOJKHO OBITh POBHO CTOJIBKO
*ke. Jlna 1mosmyyeHus: JOIOJHUTEIBHOIO YPAaBHEHUS pacCMATPUBAIOTCS J1BA
CMEXHBIX TpoJieTa 6ayiku. Ha KoHIle KaXk10To MpoJieTa MPUKIaAbIBaeTCs] HCKOMbIN
MOMEHT. B wuTore B ypaBHEHHE YTJIIOBOTO IEpPEMEIICHUs CeueHus OajKu Haj
KaXXZI0M JOIMOJIHUTEIBHONW OIIOPOM BXOAAT TPU MOMEHTA: y JIEBOW U Yy IIPaBOU
ONOpBI, @ TAKXKE B CEYCHHUM HAJ CpeaHer omnopou. IlodToMy ypaBHEHUE HOCHUT

Ha3BaHHE ‘“YpaBHEHHUE TPEX MOMEHTOB”
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rie Mnes, Mcpeon n Mnpaé - MOMEHTBI Y JIEBOM, CpeIHEN W MPaBOM Omop
COOTBETCTBEHHO;

lzes, Inpas — nmuHa 1€BOTO M TIPABOTO MPOJICTA;

Snes, Smpas — cTaTUYECKHI MOMEHT IUIOMIA[M SMIOPHI HU3THOAIOIINX
MOMEHTOB OT BHEIIHEH HArpy3Kd OTHOCUTEIIBHO JIEBOW OIOPBI ISl JIEBOTO
MIPOJIETA U OTHOCUTEIILHO MIPABOM OMOPHI ISl IPABOTO MPOJIETA COOTBETCTBEHHO.

DTO ypaBHEHUE MOKET OBITh UCIIOJIB30BAHO ISl Opyca, y KOTOPOTO OJlHA U3
KOHIIEBBIX OIOp WM Jaxke o0e 3aMeHeHa >KeCTKOH 3aaenkoil. B atom ciyuae
3aJieNIKa 3aMEHSETCs IAapHUPHOM omopoi u nobdasisercs MoMeHT. Eciu 3axenka
Ha JIEBOM KOHIIE, B YPaBHEHUHM OTCYTCTBYET IIEPBOE CJIaraéMoe, a y BTOpPOTO
ciaraemoro Lzes=(, B mpaBoil yacTu ypaBHEHUsi Sres/lies Takke OTCYTCTBYET.
OTO ypaBHEHHE OMNPENENAET, IPU KAKOM 3HAYEHWM MOMEHTA B 3aJIE€JIKE YIOJl
MIOBOPOTA JIEBOTO OMOPHOIO CeYEHUs1 OYJIET paBeH HYJIIO.

Jis  ompeneneHuss CBOOOJHBIX  WIEHOB  YpPaBHEHUH  HCIOJIb3YyeTCS
rpaoaHaIMTUYECKUN METO, U3BECTHBIN KaK cnocob Bepewazuna.

Ilocne pemieHust cUCTEMBl YPABHEHUM BCE ONOPHBIE MOMEHTBI U3BECTHBI U
MOKHO CTPOMTH 3MIOPY M3THMOAOIIEr0 MOMEHTA JJIg Hepa3pe3Hou Oanku. /s ee
MOCTPOEHUS UCIIOJIb3YIOTCSI HECKOJIBKO CIIOCOOOB:

1. PaccmarpuBaeTcsi KaxIblii TPOJET OTIACIBHO C YYETOM OIMOPHBIX
MOMEHTOB y JIEBOM M TMpPaBOW OMNOPBL. OMIOPBl ISl OTAEIBHBIX MPOJIETOB
COCTaBIIIOTCA B LENOYKY U IIOJIY4YaeTCs pe3yipTHUpYIOIlas DJIropa Ui
HEepa3pe3HOU OaNKH.

2. Ha omiopel MOMEHTOB TOJBKO OT BHEIIHEH HArpy3ku IS
OJTHOTIPOJIETHBIX HIAPHUPHO OMEPTHIX OAJOK HAKIAAbIBAETCS SII0pa OT OMOPHBIX
MomeHTOB. [locnegnsii mpexacraBiser coboil JomaHyro JvHuIO. OpauHara
BEPIUMHBI WM BHAAUHBI U3JIOMA OIPEAEISIETCA BEIMYMHOM ONMOPHOTO MOMEHTA.
HaknanpiBas 95Ty JOMaHyl JIMHWIO, HO IIPOTHUBOIIOJIOKHOIO 3HAKa, T.€.

YMHOXEHHYIO Ha (-1), Ha 3MMI0py OT MPOJIETHOW HArpy3KH, MOIY4al0T CYMMapHYHO



3IIOPY, OCh OTCUETA KOTOPOU €CTh JIOMaHas JIMHUS OMOPHBIX MOMEHTOB. Bce, uto
HaXOJUTCS MEXJYy KOHTYpPOM 3IIOPblI OT MPOJIETHON BHEIIHENH HArpy3KH U OChIO,
OyZAeT SIBISTHCSI CyMMapHOW 3MI0pOil MOMEHTOB. Bbllie ocu - “Iioc”, HUXKe OcH -
“munyc”. s ynoOCTBa YTEHHs BMIOPHI JIOMAaHYIO JIMHHIO MOYHO CIPSIMUTB,
COXpaHsA [IPU 3TOM CyMMAapHbIE OPIMHATHI AIIOPBHI.
[TockonpKy MPHUHATOE MPABUIIO 3HAKOB ISl AMIOPHI MOMEHTOB IMPEATOIaraeT,
YTO DBIIOpa CTPOUTCA CO CTOPOHBI CHKATHIX BOJOKOH, TO NO BHEIIHEMY BHIY
BMIOPBl MOXHO MPUOIMKEHHO TMPEACTaBUTh BHEUIHMM BHJ H30THYTOHM OCH
Hepa3pe3HoH Oanku. Tak Kak ornopa He 1aeT NpocaaKy, TO U30THYTas OCh JOJDKHA
KacaTbCsl OINOPbI, @ B CEUCHUSIX, T/I€ MEHAETCS 3HAaK MOMEHTA, IPOUCXOJUT CMEHA
3HaKa KpUBHU3HBI OCH, T.€. 3TO TOUYKA Iepernda Ha u30ruyTon ocu. Touka neperuda
MOKET OKa3aThCs BbIIIE JTUOO HUXKE HeaePOopMUPOBAaHHOUN ocu Oanku. M3ornyras
OCb €l1le Ha3bIBAaeTCs YIPYron JUHUENH Opyca.
[lo 3HayeHWIO HU3rHOArOIIETO MOMEHTAa B ONACHOM CEUEHHM HOJ0MpaeTCs

JIBYTaBPOBOE CEYEHUE.

Yactel. KP PackpbiTHe CcTAaTH4eCKOH HeONMpeaeJauMoCcTH OaJloOK C

MNOMOIIBI0 YPABHCHHUA TPEX MOMECHTOB

JI71s1 cTaTU4YeCKu HEeOMpeaeIMMON Hepa3pe3Hoi Oanku TpedyeTcs :

7. PacKphITh CTaTHUECKYIO HEONPEACINMOCTb, UCIIOJIb3YSl yPaBHEHUE TpeX
MOMEHTOB;

8. OnpenenuTh peakiuy BCeX ONop U CAeNaTh NPOBEPKY, HAlACHHbBIX
BEJIMYUH;

9. ITocTpouTs 3MrOpkI MonepedHbix cua Q(X) ¥ U3rudAIMX MOMEHTOB
M(x);

10. [TogoOpaTh ABYTaBpOBOE CEUCHHUE OATKU MIPH JTOITYyCKAEMBbIX

HanpspkeHusix [6] = 160 Mlla;



11. IlpencTaBuTh NPUMEPHBIN BUA U30THYTOM OCH OajIKu.

Ilpumeuanue. JIuneliHble pa3Mepbl YH4aCTKOB 3a/IaHbl B METpax.
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KpnTepm/I OllEeHKH BBINIOJITHEHHSI CAMOCTOSITEIbHOM paﬁoTbl

CamocrosiTenbHas paboTa CTYJEHTOB BKJIIOYAET pacyeTHoO-rpadudecKue
3a/1aHus, KypCOBYIO pabOTy, MOJATOTOBKY K YCTHBIM OIPOCaM, TECTUPOBAHUE.

KpI/ITCpHI/I OLCHKH Ka>XJ10I'0 B A pa6OTBI IMPUBCACHLI B ITPHUJIIOKCHUN 2.
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MMacnopt ®OC

Koa u ¢popmysiupoBka dranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIEeTeHIHH
naer [IpueMbl MOCTPOCHHST PACYETHBIX CXEM
OK-7 TOTOBHOCTBIO K KOHCTPYKIMH
CaMOpa3BUTHIO, Hameuats 1ienb u abcTparupoBaThCs OT
caMmopealn3alum, Ymeer HECYIIECTBEHHBIX 0COOEHHOCTEH 00BeKTa
UCIOJIb30BAHUIO  TBOPYECKOIO MCCJICIOBAHMUS
HOTCHIHATIA B [TpreMaMu MOCTPOEHHUS PACUETHBIX CXEM
faneet UCCIIeTYyeMOro 00beKTa
OIIK-8 CITOCOOHOCTBIO Maremarnueckue GopMyIIbl 11 pacyeTOB Ha
BEIOHpATH " (nm) 3naer MIPOYHOCTb, )KECTKOCTh, YCTOMUYUBOCTD U
pa3pabaThIiBaTh obecrnieueHue HAJEKHOCTD JIeTallel TeXHOJIOTHYECKOTO
WHTETPUPOBAHHBIX 000pyI0BaHUs
TCXHOIOTMICCKUX CHCTEM COCTaBIIATH MATEMATHIECKHE MOJEIHU U
OKCILTyaTallMOHHON  PA3BCIIKH, | Yyieer pacuUETHBIE CXEMBI DJIEMEHTOB HHXKEHEPHBIX
TOOBIYH u nepepaboTKu coopyskenuit
TBEPABIX TMOJIE3HBIX
HCKOTAEMBIX, a TaKkKe
MPEANPUITHI IO CTPOUTEITHCTBY
H OKCIUlyaTalHH  IIOJI3CMHBIX [Tpuemamu pemienus qudQepeHInaaTbHbIX
00BEKTOB TexHUYeCKUMH | BI1a/IeeT ypaBHeHHiA
CpeacTBaMH C BBICOKHM
YpPOBHEM aBTOMATH3aIIHU
yIpaBiIeHUS
KounTpoaupye OueHoYHBbIE CPeACTBA
Ne | mbie pazaeast | Koasl u 3tansl popmupoBanus .
n/n / TeMBbI KOMIIETEHI N TeKyIun TPOMEKYTOTHAS
AMCUMILIHHBL KOHTPOJIb aTTecTanus
3HACT IPUCMbL
MOCTPOCHHS . Bompocs! k
pachJETHLIX CXeM YeTHBIA onpoc 3aqe”€y 1-45
Pazpen I KOHCTpY KL
HpOCTEﬁIHl/Ie YMeeT HaMedaTh ecjiIb
1 abCTparupoBaThCs OT
1 Il;l:;gr;uﬂﬂ OK-7 HECYIIECTBEHHBIX
Znememon ocobenHocreit 00beKTa PI'3 Nel,2,3 Bomnpocs! k
KOHCTPYKUMii ECCHCHOBaHHH 3auety 1-45
JIaZICCT MpUueMaMu
MTOCTPOCHUS
PaCYE€THBIX CXEM
HCCIIeTyeMOro 00beKTa
3HACT MAaTEMATHUYCCKUC
dbopmynbr aist
Pazpnex I1.. pacueToB Ha
2 Craruueckn OITK-8 POYHOCTb, HKECTKOCTD, | y7\ oo ompoc Bomnpocs! k
HeompeaeTuMbI YCTOIYUBOCTH U sk3ameny 1-40
€ CUCTEMBI HaACKHOCTb HCTaﬂeﬁ
TEXHOJOI'H4€CKOI'O
000pyI0BaHUsS




KonTpoaupye OueHouHbIe cpeAcTBa
Ne | mbie pazgenst | Koabl 1 3Tansl popMUpoOBaHHA .
n/n / TeMBbI KOMITeTeHIU i Texkyluuu NPOMEIKYTOTHA
NHCIHILTHHDI KOHTPOJIb arrecTanus
‘YMeeT cocTaBIATh
MAaTEMATHUYCCKUC
MOJEIN 1 PACUCTHBIC
CXEMBI 3JIEMCHTOB
Brinonnenue Bomnpocs k
HWHXCHEPHBIX o
M KypCOBOit JK3aMEeHY, 3aluTa
COOPYKEHUH 5 o6
Brajcer npromamn paboThl KypCOBO# paboThI
peleHus
muddepeHnnanbHbIX
YpaBHEHHI
IIkaJia oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM
Koa n Itanbl GOpMUPOBAHMS KpUTepHUHU MOKa3aTeu
¢opmyanp | KoMEmeTeHUHH
OBKa
KOMIIETEHII
HH
MPOSIBIISIET JOCTATOYHO | CLIOCOOHOCTH
riryOOKOe MOHNMAaHuEe | CaMOCTOSITENTEHO
K-1 CBS3H MTOBBIIIATH YPOBEHb
€CTECTBECHHOHAYUYHbIX | 3HAHUH,
CIOCOOHOCT N
o 3HAET MIPUEMBI 3HAHMI C 00JacTAMHU U | IOCPEICTBOM
b o
MTOCTPOCHUS oOBekTamMu yaeOHOH
reHepupoBa | 3HaeT .
b HOBLIC PacUeTHBIX CXeM npogeccHoHANEHON JUTEPaTyphl WK
. KOHCTPYKITUH JIESATSIIBHOCTH UHTEPHET-
uaen .
AeH, TE€XHOJOTU;
BBISIBJISTh
TOTOBHOCTBH K
POOIIEMBI,
PpelIeH 0
CBSI3aHHBIC
. CTaHJIapPTHBIX 33724
yMeeT HaMeuaTh yMeeT BEIOUpaTh CIOCO0OEH K
peanuzanye N
i 11eJIb U aJIeKBaTHBIE CIIOCOOBI 00BEKTUBHOM OIICHKE
abcTparupoBaThCs | ¥ METOJBI PEIICHHS U aHaJIu3y
npoceccro .
oT CTaH/IapTHBIX 33]1a4 MOCTaBIICHHON
HaJIbHBIX Ywmeer
N HECYIECTBEHHBIX | MEXaHUKHU 3a/1a4u
GbyHKIHIA, N
bopMyIHIpO 0CcOOeHHOCTEN
PMYITHID o0BeKTa
BaTh 3aJauu
HCCIIeIOBAHHUS
U HaMmeuaTh
myTH BIIaJIceT BJIaJieeT croco0eH
[Mpuemamu CTaHIapTHBIMHU aHAJIM3UPOBATH
UCCIIeI0OBaH
MTOCTPOCHUS aNropuTMaMu npoosieMy u
us Biageer
pPacYeTHBIX CXEM penieHus BEIOWPATh CTPATETHIO
HCCIIEyeMOT0 MEXaHHUYECKHX 3a/1a4 ee pelIeHus
o0BeKTa
IK-2 3Haer HMMEET MPEJICTABICHUE | CITIOCOOEH B 00X
CIOCOOHOCT MaTeMaTHYECKHE 0 HaITpaBJICHUAX yeprax MPOBOJAUTH
bIO u dhopMyIIbI ISt MEPCIIEKTUBHBIX [IPOTHO3HBIC OIICHKH
TOTOBHOCT | o pac4eroB Ha WCCIIEIOBAaHUN C pa3BUTHS HAYKH,
10 K MIPOYHOCT, Y4€TOM MUPOBBIX TEXHUKH U
CaMOCTOSTE J)KECTKOCTb, TEHJACHUUNA Pa3BUTHUA TEXHOJIOTUH
JTHLHOMY YCTOHYHMBOCTH U HAyKH, TEXHUKH U
00y4YeHHI0 HaJIe)KHOCTh TEXHOJIOTHIA




B HOBBIX JeTajen
YCIIOBUSIX TEXHOJIOTHYECKOTO
MIPOU3BOACT 000pYAOBaHHUS
BEHHOM yMeEeT rpaMOTHO CHOCO0OCH YBEPEHHO
JIeSITEIEHOC BEIOHpATh U OpPHEHTHPOBATHCS B
™ c WCIIONb30BaTh HAYYIHO- | COBPEMEHHBIX
YMCHHEM TEXHUYECKYIO H ANEKTPOHHBIX
YMeeT coCcTaBIsATh
YCTaHOBJICH CIIPaBOYHYIO HaY4HBIX 0a3ax
MaTeMaTHUYECKUE
us WH(GOPMAITHIO TIPH JAHHBIX,
MOJICTTH H
MIPHOPUTETO penieHnn CaMOCTOSITETTHHO
Ymeer pacyeTHbIC CXEMBbI
B JUTst npo¢ecCHOHANBHBIX OTBICKUBATh
JJIEMEHTOB
JIOCTHKECHH 3a1aq aKTyaJbHbIC
WHXCHEPHBIX
g [enn B . HACTOYHUKH HAYIHO-
COOPYKeHHH N
pa3zymHOe TEXHUYECKOW U
BpeMst CIIPaBOYHOMN
nHpOpMaIe B ceTH
Internet
BJIaJiceT 0a30BbIMU croco0eH
Bnageer HaBBIKAMU PEIICHUS chopMyIupoBaTh
preMaMu HAy4YHBIX, 3a/avy M yKasarb
BnaneeT peuiCHuA TCXHUYCCKHUX, 3a1a4 B METO/JIbI €€ PCIICHUA
muddepeHunansy | oOnacTu
BIX YpaBHEHUI npoecCHoHaTbHON
JEATCTLHOCTH

OneHovHbIe cpeacrea aJist HpOMeH(yTOqHOﬁ arTrecranmmn

Hepequb THIIOBBLIX BOIIPOCOB K 3K3aMEHY

1. Yro Takoe och Opyca?

2. Yro Takoe IEHTP TSHKECTU TUIONIAAN CeYCHUS?

3. Yrto Takoe cTaTUYECKUii MOMEHT IUIOLIAA CEUEHUSA?

4. VYxkaxure

TIaBHYIO OCh B TMpefenax KOHTypa pPaBHOOCAPEHHOIO

TPEYTOJIbHUKA, OTHOCHUTEIIbHO KOTOPOM OCEBOM MOMEHT HWHEpPUUHA HMEET
MaKCUMaJIbHOE 3HAYECHHUE.

5. I'me maxomurcs L. T. ceueHus1, COCTOSAIIETO U3 IBYX OJMHAKOBBIX YacTeh?

6. Uto Takoe IeHTpabHbIE OCH CEUCHHSI?

7. Yto Takoe 0ceBO MOMEHT MHEPIUN?

8. Mosker 1 rJ1aBHasA OCh ObITh HELIEHTPATILHOMN?

9. Yro Takoe cOOCTBEHHBI MOMEHT UHEPLIUH?

10. YTo Takoe mepeHOCHBII MOMEHT HHEPITUH?

11. Ectb 51 CBSI3b MEX]y OCEBbIMA MOMEHTAMU HMHEPUUU U TOJSPHBIM



MOMEHTOM MHEPLIUU CEYECHUS?

12. Kak onpeaenuth HauboJblllee 3HAYCHHE LIEHTPOOEKHOTO MOMEHTA
WHEPILMU CEUCHHUS?

13. Yto Takoe riaBHBIC OCH CEYCHHSI?

14. Kakoe COOTHOIIIEHHE MEXIY OCEBHIMH MOMEHTAMH HWHEPIMU CEUCHUs,
€ClId LEHTPOOECKHBII MOMEHT WHEPIHMH JIOCTHUTaeT CBOETO0 MAaKCUMAaJIbHOTO
3HAYEHUS?

15. JIns kako#l ocH M3 MHOKECTBa MapajliebHbIX, OCEBOM MOMEHT MHEPIUH
IPUHUMAET MUHUMAJIBHOE 3HAUeHHE?

16. Kora mosoxeHue riaBHbBIX 0CeH MOYKHO ONIPEICTUTh 0€3 BEIYUCICHH?

17. CKOJbKO TIIaBHBIX OCEH MOYKHO yKa3aTh JJI JJF000T0 CeUeHHUs?

18. Kakue mapameTpsl cedeHus: HEOOXOAUMO 3HATh, YTOOBI BEIYUCIUTH OCEBBIC
MOMEHTBI MTHEPLIUHY TIPH MTAPAJUIEIILHOM IIEPEHOCE OCEU?

19. KakoBa pa3mMepHOCTb CTaTUYECKOTO MOMEHTA TUIOIAAN CEUECHUs?

20. KakoBa pa3MepHOCTb MOJSIPHOTO MOMEHTA MHEPIUH TUTOIIA N CEUCHUS?

21. Kak, 3Hasi OAWH TJaBHBI MOMEHT WHEPIMH M JBAa OCEBBIX MOMEHTOB
WHEPLIMHU, OTIPEACITUTh MAKCUMAJIBHBIN [IEHTPOOEKHBI MOMEHT UHEPLIUH CEYEHUS?

22. Kak, 3Hasi OAWH TJaBHBIM MOMEHT WHEPIIMM U JBa OCEBBIX MOMEHTOB
WHEPLUH, ONPEACIUTh BTOPOU IIaBHBII?

23. Kak ompenenutb UEHTP TSHKECTH CEUYCHHS, HMMEIOIIETO JBE OCH
CUMMETPUU?

24. Yto Ha3bIBaETCS HAIIPSHKEHUEM?

25. Kakue BBIIEISFOT KOMITOHEHTHI HANPSKCHU S ?

26. [ToueMy coCTaBIISIIOIINE HAMIPSHKSHUSI HOCST TaKHe Ha3BaHUS?

27. Ilouemy oceBOe pacTsDKEHHE-CXKaTHE OTHOCUTCS K  TpOCTEHIIeMy
Harpy>Ke€HUur0?

28. O0bsicHuTh 3akoH ['yka!

29. Kakoii reoMeTpruyecKkuii CMbICT UMeeT Mo Ty b FOHra!

30. Kakoii pusnaeckuii cMbICT uMeeT MOy b FOHra?

31. Yro Takoe nuHeitHas aedopmarus?



32. Yro Takoe yriosas aedopmaris?

33. OT 4ero 3aBUCUT M3MEHEHHE JTMHHBI CTEPXKHS TIPU OCEBOM PACTSHKCHHUH-
CoKaTUH?

34. Yto Ha3BIBACTCS KECTKOCTHIO IPU OCEBOM PACTSKECHUH-CIKATHH?

35. [loueMy nomnepeuHblit U3rud HE OTHOCUTCS K CII0)KHOMY CONPOTUBIICHUIO?

36. Urto Takoe A0ImycKkaeMoe HarpsbkeHue?

37. B ueM cMbICH yCIOBUS TPOYHOCTH?

38. B ueMm cMBICTT YCIOBHS )KECTKOCTH?

39. Uro Takoe mpesen TeKydecTd MaTepuraia arl

40. Yto BamsieT Ha BEIOOP KOAPPHUIMEHTA 3armaca MPOYHOCTH?

IlepeyeHb THNIOBBIX BOMPOCOB K IK3aMEHY

1. Yro Takoe nomepeyHas cuia?

2. Yro Takoe u3rudaromui MOMEHT?

3. Kak npoBeputh nmpaBUIILHOCTH MOCTPOEHUS d1t0pbl Musriio smope Q1

4. Kak HalTH 3HaUCHHWE HM3TrHOAIOIIEr0 MOMEHTA B CCUCHUH, €CIH SCTh B
Hainnuuy amopa Q1

5. 3amucatb OCHOBHOE quddepeHIMabHOE ypaBHEHUE MpU U3rude Opyca.

6. Kakme  mpuHSATBI  JOMyIIEHWs  TpU  TOMYyYEHUHM  OCHOBHOTO
b depeHIMaIbHOTO YpaBHEHUS YIIPYTol JTMHUK Opyca?

7. B 4WeM  CMBICI  TIOCTOSHHBIX  WHTETPUPOBAHHUS  OCHOBHOTO
b depeHIMaTbHOTO YPaBHEHHS OCH U30THYTOTO Opyca?

8. Uro Takoe YHCTHII H3rub?

9. Yo Takoe momnepeyHbIit u3ruo?

10. Kak ompenenuTh HOpMaJIbHbIC HAMNPSHKEHUS B JIIOOOW TOYKE CEUEHUs IMPH
YUCTOM U3rude?

11. Kak onpenensiroTcsi HauOOoJIbITUE HOPMAJIbHBIE HATIPSIKEHUS PU N3ruoe?

12. Yro Takoe onacHoe ceueHue?

13. Yrto Ha3bIBAIOT OCEBHIM MOMEHTOM COTPOTUBJICHUS ?

14. Yro xapakTepuszyeT 0CEBOl MOMEHT COITPOTUBIICHHUS?

15. Yto  xapakTepu3zyeT  SKOHOMHYHOCTH  Opyca,  HCHBITHIBAIOLIETO



nedopMarnio u3ruoa?

16. Tlouemy wu3rubaronii MOMEHT B CEUEHUHM BPE3aHHOTO B Opyc miapHHpa
paBeH HYJIO?

17. Kakue runoTe3sl NPUHUMAIOTCS TIPU UCCIIEIOBAaHUU JedOopMalii YUCTOTO
u3ruoa?

18. Kakas M3 MNpPUHATBIX THUIOTE3 HE HAXOAWT TMOATBEPKACHUS MPHU
NoNepeyHoM U3ruode?

19. Kak mo »smrope u3rubaronmx MOMEHTOB MM3ITIpEACTaBUTh BHJ OCH
W30THYTOTO Opyca?

20. B kakoM cirydae mpu MOTNEePeuHOM M3TMOE YUNUTHIBAIOTCS 00a HATIPSHKEHHMS:
HOpMaJIbHOE U KacaTelbHOe?

21. Kakue mapametpsl BXoAsT B hopmyny JXKypasckoro!

22. [louemy B ¢opmyne KypaBCKOTO JOMYyCKaeTcs pas3IBOCHUE B
OIpEJIEIIEHNU CTaTUYECKOTO MOMEHTA YaCTH CEUECHUs?

23. Uem oOBsCHSAETCS CTyNEHbKA" Ha JSMIOpe BHYTPEHHETO CHIJIOBOTO
dakropa?

24. B 9eM COCTOUT yCIIOBHOCTH JHArpaMMBbI PacTsHKEHUsT o0pasiia U3 MATKOU
crayiu?

25. [louemy o guarpamme a - € pa3pyiieHue Ipyu PacTsHKEHUN TTPOUCXOIUT HE
IIPY HANOOJIBIIMX HATPSKCHUSX ?

26. MimeeT 11 CMBICT Mpeiesl BpeMEHHOTO COTIPOTUBIICHUS?

27. Kakue 3a/1aui Ha3bIBAIOT CTATUICCKU HEOTIPEICTUMBIMH.

28. UTo Ha3BIBAIOT CTEMEHBIO CTATHYECKON HEOTIPEACTUMOCTH?

29. Kak  Ha3pIBaeTCsi  JIOMOJHUTEIILHOE ypaBHEHHWE TPU  PACKPBITUU
CTATUYECKON HEONPEICTIMMOCTH?

30. Yrto Takoe BHEIEHTPEHHOE pacTsHKeHUEe-cxaTrue?

31. Yro Takoe BHEIEHTpEHHAas cuia?

32. YpaBHEHHE HOPMATBHBIX HAMPSHKESHUH IMPU BHEIICHTPEHHOM CYKaTHH.

33. YpaBHeHHE HEUTpaIbHOW JMHUM TIPU BHEIICHTPEHHOM PACTSIKCHHH-

CXKaTHuM.



34. Yto Takoe HeUTpasbHas TUHUS?

35. Uto Takoe HelTpasibHas TOBEPXHOCTH?

36. Uto Takoe sapo ceueHus?

37. Kakoil mopsAa0K MOCTPOEHUS siipa CeUCHUs?

38. Kak BiusieT mepeMeleHHe IMO0JII0ca Ha IOJOXKEHUE HEHUTpPalbHON JIMHUU
ceueHus?

39. Kak BnusieT mepemelieHre HEeWTpaibHOM JIMHUM Ha TOJIOKEHHE TOJIoca
ceueHus?

40. Ecnmu mojroc HaxoIUTCsl Ha OCH CHMMETPHUM, YTO MOXHO CKa3aTb O

ITOJIOKEHUN HEUTPAIBHON JIMHUM?

IIpuHIUD cocTaBIeHUs IK3aMEHALIMOHHOT 0 OUJIeTa
JIBa TeopeTHUECKHX BOIpPOCa BHIOMPAIOTCS U3 Pa3HbIX pa3ienoB Kypca. Kaxmgas
napa noJioupaeTcsi IPUMEPHO OJHOTO YPOBHS CIOKHOCTH. [IpakTuyeckue 3aganus
Ha 9K3aMEH HE BBIHOCATCSI, T.K. CTYICHTBI MPOSBIISIIOT CBOE YMEHHUE peliaTh 3a/1auu

B IIPOIIECCE 3aITUTHI KyPCOBOM pabOTHI.

KpnTeme BBICTABJICHHUSA OLICHKH CTYJACHTY HA 3a4Y€TE

3a4eT cTaBUTCS CTYACHTY IIPH BBIITOJIHCHUN U CBOGBpCMCHHOfI 3alIUTC

BBIJJAHHBIX pacuETHO-TpaUUECKUX 3aJaHUi MO pa3aenaM AUCIUIUIHHBI.

KpnTepnn BBICTABJICHUA OLICHKUA CTYACHTY HAa IK3aMCHE 10 JTUCHUIIJIUHE

«Conponnmenne MaTEepPHAIOB»

Banibl Onenka TpedoBanusi Kk c)OPMHUPOBAHHBIM KOMIIETEHIUSM
(pEUTHHTOBO | IK3aMeHa

1 OIICHKH) (crannmapTHas)

86-100 «OTJINYHO» Or1eHKa «OTIUYHO» BBICTABISETCS CTYJAEHTY, €CIH OH TITyOOKO

U TPOYHO YCBOWJI MPOrPaMMHBIA  MaTepual, BIALEET
MaTepUaJIOM, ITOJIYYEHHBIM U3 JOIOJHUTEIbHBIX HCTOYHUKOB.

76-85 «xopouioy OneHKka «XOpOIIO» BBICTABISIETCS CTYIEHTY, €CJIM OH TBEPIO
3HAET MaTepual B Ipeleiiax IporpaMmsl Kypca, F[paMOTHO U 10




CyIIECTBY H3JIaraeT €ro, He JOIMYCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC, NPABUIBHO IPUMEHSET
TEOPETHUYECKUE TIOJIOKEHUSI MPU PELICHUU MPaKTUYECKHX
BOIIPOCOB U 3a/1a4.

61-75 «yooenemsopu | OLIEHKa «yJIOBJIETBOPUTEIILHO» BBICTABIISECTCSA CTYIEHTY, €CIIU
MenbHO» OH MMEET 3HaHMA TOJBKO OCHOBHOTO MaTepuayia B 00JacTu
IIPOrPaMMUPOBAHUSA, HO HE YCBOWJ €ro JETajlel, JOIyCcKaeT
HETOYHOCTH, HEJOCTATOYHO TMpaBWIbHBIE (OPMYIHPOBKH,
HapyIICHHUs JIOTUYECKOH IIOCIENOBATEIbHOCTA B H3JI0KCHUH
IIPOrPaMMHOI0 MaTepuayla, HUCHBITHIBAET 3aTPyIHEHUs IIpU
BBINOJIHEHUH TPAKTUYECKHUX padoT.

0-60 «neyooenremeop | OLleHKa <«HEYJOBIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY,
UmenbHO» KOTOPbIA HE 3HAE€T 3HAYUTEIBHOW 4YacTH IPOrpaMMHOrO
MaTepuaa, JOIyCKaeT CyIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C
OONBIIMMU  3aTPYJHEHHUSIMH  BBINIOJIHAET  MPAKTHYECKHE
3agaHus. OlLleHKa «HEYJOBJIETBOPUTEIBHO» BBICTABIISIETCS
CTyJEHTaM, KOTOpbIeé HE MOTYT MPOJOJDKUTH 00ydueHHe Oe3
JIOTIOJIHUTEJIbHBIX 3aHATUI IO COOTBETCTBYIOUIEN AUCIUIUIMHE

CpencrBa Tekyuei arrecTauu
[IepedyeHp BOMPOCOB JJIsI TEKYyLIEW ATTECTAllMM MPEJACTABICH B OMUCAHUHU
MPUJIOKEHHBIX BapuaHToB PI'3.

KpuTtepun onieHKH 110 YCTHOMY ONIPOCY
Kpurtepum ouenku:

v’ 100-85 OamioB - ecIM OTBET [IOKAa3bIBAET IPOYHBIE 3HAHMS
IpOrpaMMHOTO MaTepuana 1O aCHMITOTHUYECKUM METoJaM B MEXaHUKe,
OTJMYaeTcss  MIyOMHOM W TOJHOTOM  PACKpBITUS  TEMbl;  BIaJCHHUE
TEPMHHOJIOTHYECKUM amiapaToM; YMEHHE OOBSICHATH CYIIHOCTh, SIBICHU,
MIPOLIECCOB, COOBITUM, JI€TaTh BEIBOABI U 0000IIEHNS, 1aBaTh apryMEHTUPOBAHHbIE
OTBETbI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BJAJEHHWE MOHOJOTHYECKOW PpEeUblo,
JOTUYHOCTh W TOCJEI0BATEIbHOCTh OTBETa, YMEHHE TPUBOJUTH MPUMEPHI
COBPEMEHHBIX MPOOJIeM U3ydaeMoi 00IacTH.

v 85-76 - OGamioB - OTBET, OOHAPYKUBAIOUIMI IPOYHBIE 3HAHHS
IpOrpaMMHOTO MaTepuana IO acCHMITOTUYECKUM METoJaM B MEXaHUKe,
OTJMYaeTCss  MIyOMHOM W TOJHOTOM  pacKpbITUS  TEMbl;,  BJaJICHUE

TCPMUHOJIOTHYCCKHUM  aIllllapaToOM; YMCHHC OOBSICHSTH CYHIHOCTD, HBHCHHﬁ,




IIPOILIECCOB, COOBITHUI, IeTaTh BBIBOJBI U 0000IIEHUS, TaBaTh apryMEHTUPOBAHHbIE
OTBETHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BJIAJCHHWE MOHOJOTUYECKOW PpEUblo,
JOTUYHOCTh M TIOCJIEN0BATENbHOCTh OTBeTa. OJHAKO JOMYyCKAaeTCsl OJHA - JIBE
HETOYHOCTH B OTBETE.

v' 75-61 - Gay1 - OLIEHUBAETCS OTBET, CBUAETEILCTBYIOIIUI B OCHOBHOM O
3HaHWU NPOrPaMMHOr0 Marepuajia Mo aCUMITOTUYECKUM METOJaM B MEXAHUKE,
OTJIMYAIOUIMICA HEAOCTaTOYHOM TIyOMHOW U TOJHOTOM PACKPBITUS TEMBI,
3HaHWEM OCHOBHBIX BOIIPOCOB TEOpUHU; €Iab0 C(HOpPMHPOBAHHBIMU HaBbIKAMU
aHalv3a  SBJCHMUN,  MPOLIECCOB,  HEJAOCTATOYHBIM  yMEHHEM  JaBaTh
apryMEHTHPOBAHHBIE OTBETHI M MPHUBOJIUTH MPUMEPHI; HEJOCTATOYHO CBOOOJIHBIM
BJIQ/JICHHEM MOHOJOTMYECKOW pEubl0, JIOTUYHOCTBIO U IOCIEA0BATEIBHOCTHIO
orBeTa. Jlomyckaercss HECKOJNBKO OMIMOOK B COACPKAHMM OTBETA; HEYMEHHUE
IPUBECTU NPUMEDP Pa3BUTHUS CUTYyallMU, IPOBECTU CBSI3b C JIPYTUMHU aCIEKTaMU
U3y4aeMoi 001acTu.

v' 60-50 GamioB - OTBET, OOHAPYKHUBAIOIIWA HE3HAHWUE MPOrPAMMHOTO
MaTepuajga IO aCUMIOTOTUYECKMM METOJAAM B MEXaHUKE, OTIUYAIOIIUNCS
HETTTyOOKMM PAcCKpBhITUEM TEMbI, HE3HAHWEM OCHOBHBIX BOIPOCOB TEOPHH,
c(OpMUPOBAHHBIMHM HaBbIKAMU aHaJIM3a SIBJICHUH, TPOLIECCOB; HEYMEHUEM J1aBaTh
apryMEHTHUPOBAHHbBIE OTBEThI, CJIa0bIM BIIAJEHUEM MOHOJIOTMYECKON pedublo,
OTCYTCTBHEM JIOTHYHOCTH M TOCIEAOBAaTEIbHOCTH. JIOMyCKAIOTCA CEephe3HbIE
OIIMOKM B COJAEP)KAHUU OTBETa; HE3HAHUE COBPEMEHHOW MNpOoOIEeMATUKU

n3y4aemMoil 001acTu.

Kpurepuu onieHk# BbINOJHEHUS KYPCOBOM padoThl

Bbanabt Onenka TpedoBanus K c)OPpMHUPOBAHHBIM KOMIIETEHMAM
(pEUTHHTOBO | IK3aMeHAa

i OLICHKH) (crangapTHas)

86-100 «OTJINYHO» Or1eHKa «OTIUYHO» BBICTABISETCS CTYJAEHTY, €CIH OH TITyOOKO

M TPOYHO YCBOWJI MPOrPaMMHBIA MaTepual, BIALEET
MaTepUaJIOM, ITOJIYYEHHBIM U3 JONOIHUTEIbHBIX HCTOYHUKOB.

76-85 «xXopouo» O1eHKa «XOpOIIO» BBICTABIIAECTCS CTYAEHTY, €CIIM OH TBEPIO
3HAeT MaTepuall B MpeIeIax MporpaMmMbl Kypca, TpaMOTHO U 110
CyIIECTBY H3JIaraeT €ro, He JOIYCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOINPOC, MPABUIBHO NPHUMEHSET




TCOPCTUUCCKHUEC TIOJOXKCHUA TIpH PCHICHUMW MPAKTHYCCKHUX
BOITPOCOB U 3a4a4.

61-75 «yooenemsopu | OLIEHKa «yJIOBJIETBOPUTEILHOY» BBICTABIISECTCS CTYIEHTY, €CIIU
MmenbHO» OH MMEET 3HaHMA TOJBKO OCHOBHOTO MaTepuayia B 00JacTu
MIPOrpaMMHUpPOBaHUsl, HO HE YCBOWJI €ro JeTaiei, IOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MpaBWIbHBIE (OPMYIHPOBKH,
HapylEHUs JIOTUYECKOW MOCIEAOBATEIIbHOCTH B HU3JI0KEHUHU
IIPOrPaMMHOIO MaTrepuaa, HCHBITBIBACT 3aTPYAHEHUS IIPU

BBITNIOJTHEHUH MTPAKTUYECKHUX PadoT.
0-60 «neyooenemeop | OLlEHKa <«HEYJOBIETBOPUTEIBHO» BBICTABISAETCS CTYICHTY,
UmenbHo» KOTOPbIA HE 3HAE€T 3HAYUTEIBHOW 4YacTH IPOrpaMMHOrO

MaTepuaa, JOIyCKaeT CyIIeCTBEHHbIE OLIMOKH, HEYBEPEHHO, C
OONBIIMMU  3aTPYJHEHHUSIMH  BBINOJIHAET  IMPAKTHYECKHE
3agaHus. OlLlEHKa «HEYJOBJIETBOPUTEIBHO» BBICTABIISIETCS
CTyJEHTaM, KOTOpbIEé HE MOTYT MPOJOJDKUTH 0OydeHue Oe3
JIOTIOJTHUTEIIbHBIX 3aHATHUI 110 COOTBETCTBYIOLIEHN TUCHUIUIMHE




