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BBeaenue

Metoamdyeckoe 1ocodHe IpeAHa3sHaYeHO IS CTYASHTOB, OOYYAIOIMXCSA IO HaIlpaBIEHHIO
nmoaroroBk 08.03.01 CrpoHTelbcTBO, IPOPHIL MNOATOTOBKH «CTPOHTEIBCTBO 3IAaHHH H
COOPYKEHHMIT». B MeTOMMYeCKOM ITOCOOMH TIPHBOISTCS OOIINMHE CBEIEHHSI II0 BBIITOITHEHHIO

IIPAaKTHYECKHX paldoT, B KaXKIOH IIPaKTHYeCKOH padoTe IIpPHBEAeHBI KpaTKHe CBEAeHHS H3 TEOPHH,
METOAHKA pacueTa, peKOMeHayeMas THTepaT ypa.

Metoanueckoe 1ocolne paspadoraHo Ha ocHOBaHHH TpeboraHmn DI'OC BO u paboueH
rporpamMmel 1o gucimmiHHe «08.03.01 Mexannka (TeopeTHuecKas MeXaHHKA))» .
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IIpakTH4eckoe s3ansaTne 1
Tema: OCHOBHBIE TTIOHATHS M OIpedellcHHA. AKCHOMBI CTATHKH
Llenb: HayuYHThCS OIPEJIENISITh PEAKITHH OITOP OaIKH
3HaTh. PeaKiHMH CBS3EMH,
YCIIOBHH PaBHOBECHS ITTIOCKOH M ITPOCTPAHCTBEHHOI CHCTEM CHIL,
YMeTh. HCIOJIb30BaTh 3aKOHBI M METOJBI TEOPETHUYECKOH MeXaHHKH KaK OCHOBEI OITHCAHHUS H
pacyeTOB MEXaHH3MOB TPAHCIIOPTHRIX H TPAHCIIOPTHO-TEXHOMOIMYECKHX MaIIH H 000pYI0BaHH.
AxmyanvHocmos memst OOBACHAETCS OCHOBHBIMH ITPHHITHITAMH OITPEIEIIEHHS PEAKIIII
BO3HHKAIOIIIX B OITOpax pealbHBIX OaloK.

Teopemuueckasn uacmo:

MexaHnKa H3y4aeT 3aKOHBI MEXaHHYECKOI' O JBHKEHHS.
Teopemuueckaa mexaHuka - pasjiell MeEXaHHKH, B KOTOPOM H3VYAIOTCS IBHKEHIS MeEXaHYECKHX
CHCTEM H OOINHE CBOMCTBA 3TUX JBHKEHIIH.
Teopernyeckas MeXaHHKa pacCMaTpHBAcT aOCTPaKTHRIE modeu Tell. Moodenami meopemiieckoil
MeXAHUKL AGNAIONLCA.
a) MaTepHalIbHasg TOYKA,
0) aOCOIIOTHO TBEPOE TETIO,
B) MeXaHHYeCKas CHCTEMa.
Cmamuxka - paslie]l TeOPETHYECKOH MEXAaHHKH, B KOTOPOM H3VYAETCSI MeXaHHYECKOE
B3aNMOJIEHCTBHE MaTEePHAIBHBIX Tell MEXKIY COO0H 0e3 yueTa MX MEXAHHYECKOI' O JIBHKEHH L.
Mexanuueckoe O0e6udceHue - HW3MEHEHHE C TeYeHHEM BpPEeMEHH B3aHMHOIO IIONOXKEHHUS B
ITPOCTPAHCTRBE MAaTEPHAIILHBIX TEI HIIM YacTeH JaHHOTO TEIA.
Mamepuansroi moukoil Ha3bIBaIOT T'eOMETPHUYECKYIO TOUKY, 001 aroast MacCOH.
Cucmemoil mamepuaibHbIX Mouex Ha3bBAeTC TaKasd HX COBOKYITHOCTE, B KOTOPOH ITOIMOKEHHE U
IBIDKEHHE Ka)KJIOH TOUKH 3aBHCHT OT ITOIOKEHHS M JIBHKEHHS BCEX OCTAIBHBIX TOYEK JAaHHOM
cucTeMbl. YacToO CHCTEMY MaTe€pHAJIbHBIX TOYEK HA3BIBAIOT MeEXAHUUECKOU cucmemoi. YacTHBIM
CIIy4YaeM MEXAHHYECKOH CHCTEMBI SBIISIETCS a0COMFOTHO TBEPJIOE TEIO.
Abconromro meeposimM Ha3BIBAETCS TEIO, Y KOTOPOr'O PACCTOSHIE MEXKIAY JIFOOBIMH JIBYMS TOYKAMIL
BCETJ[a OCTAETCA HEM3MEHHBIM (T.€. 3TO a0COIFOTHO ITPOYHOEe H Hele(pOPMHPYEMOE TEIIO).
C60000HbBIM HAZEIBAIOT TBEPAOE TEIO, ABHKEHHE KOTOPOI'O HE OrPaHHYEHO APYTHMH TEIaMH.
Hece0000HbIM HA3BIBAIOT TEIIO, ABHKEHHE KOTOPOrO, TaK WIH HHAYe, OTPaHHYEHO JPYTHMH
TernaMi. [locrnemHie B MeXaHHKe Ha3bIBAIOTCS C6A3AMU.
Cunoi Ha3BRIBAaIOT MEPY MeEXaHHYECKOrOo JeHCTBHS OJHOIO Tela Ha apyroe. Ilockombky
B3aHMMOJIEHCTBHE TEN OIPENAEISIETCSI HE TOIBKO CBOEH HHTEHCHBHOCTBIO, HO H HAIIPaBJIEHHEM - CHIIA
SBIISIETCSA BEIMYMHON BEKTOPHOH M Ha 4YepTeXax H300pakacTcs HallpaBIEHHBEIM OTPE3KOM
(BEKTOPOM). 3a eJHHHITY CHJIBI B cHcTeMe CH nipHHST HeromoH (H). O003HAYAIOT CHIIB

F P Q...
3arTIaBHEIMH OyKBaMHM NIaTHHCKOro aindapnuTa ( YmciaeHHbIe 3HaYeHHS (MJIH MOIYIH BeKTOPHBIX
BEIIMYHH) OymeM 0003HayaTh TeMH ke OYKBaMH, HO 0e3 BEpXHHX CIpeloK ( F, P, O ...).

Junueii 0elicmenua cujibl Ha3pIBAETCS IIPSAMAsL, BAOJIb KOTOPOH HAITPaBJIEH BEKTOP CHIIBI.
Cucmemoil cuji HasbIBacTCs Ir00ast KOHEYHAS COBOKYITHOCTE CHIL, JEeHCTBYIOIIHMX Ha
MEXAHHYECKYIO CHCTEMY. [ [pHHSATO IEIMHTh CHCTEMEBI CHII Ha /J10cKie (BCE CHIIBI IEHCTBYIOT B
OJIHOH IDIOCKOCTH) H RpocCmpaHcmeé eHHble. Kaxas H3 HIX, B CBOIO OUepeib, MOXKET ObITh HIIH

NP oU360JIbHOIL, napaieasHou (THHIH JeHCTBHS BCEX CHII ITapallIeIbHEI) HIIH CHCIEMO
cx00Aamuxca cut (THHHH JeHCTBHS BCeX CHII IlepeceKaloTCsI B OJHOH TOYKE).
NOKYMEHT NOANWUCAH
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Tabma 1 Buael cucteM cHII

Tum Cxopasanasacs [lapanenpHas IIponzpobpHas
y 5 |

[Inmockasa

[IpocTpaHCcTBEHHAS

Bonpocst u 3a0 anua:

H  ChopMyIHpyHTe aKCHOMBI CTaTHKH.
YTo Ha3BIBAETCS CBA3BI0, HATIOKEHHOH HA TBEPOE TEIO?
UTO HaskIBaeTCS CHIION PEAKI[HH CBSI3H?
ChopMyImHpYIHTE IIPHHIMII OCBOOOKIaeMOCTH OT CBS3EH.
YTO HA3BIBAETCS CHIIOH PEAKI[HH CBS3H?

an o Jan Jas
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IIpakTHYecKoe 3aHATHe 2
Tema 2 CucreMa cXoQsIIIUXcH CHJL
[{enb: HAYYHUTHCS OIPEEIISITH PEAKIHH OIIOp OaIKH
3HaTh. PeaKiHMH CBS3EMH,
YCIIOBHH PaBHOBECHS ITIOCKOH H IIPOCTPAHCTBEHHOM CHCTEM CHIL,
YMeTh: HCIIOINB30BATh 3aKOHBI H METOJBLI TEOPETHUYECKOH MEXAHHKH KaK OCHOBBI OITHCAHHSI H
PacuYeTOB MEXAHH3MOB TPAHCIIOPTHBIX H TPAHCIIOPTHO-TEXHOIOI HUECKHX MAIIMH H 000PYIOBAHH.
Axmyansnocms  memovr  OOBSICHSETCS  OCHOBHBIMHM  ITPHHI[MIIAMH  OIPEIElIeHHS  PeaKI[H
BO3HHKAIOIHX B OIIOpax pPeaJIbHBIX OalloK.

Teopemuyeckasa ywacmo:

JIBe CHCTEMBI CHJI Ha3bIBAKOTCS IK6UEATICHMHbIMIL, €CITH HX NEHCTBHSA HA MEXAHHYECKYIO CHCTEMY
OJHMHAKOBO (T.e. 3aMeHa OJHOH CHCTeMBI CHJI Ha JIPYIYIO He H3MeHSIeT XapakKTepa JIBI)KEHHSI
MeXaHH4YeCKOH CHCTEMEI).
Ecin Hekoropasd cHCTeEMa CHI 5SKBHBAaJIeHTHAa OJHOH CIUIE, TO 9Ta CHIAa Ha3bIBAeTCH
pasHooelcmeyulell JTaHHOH CHCTEMBI CIJI. OTMETHM, YTO JAJIEKO HE BCSAKAS CHCTEMA CHII HMEET
PaBHOAEHCTBYIONIYIO. CHiIa, paBHAas PaBHOAEHCTBVIOIIEH IO BEIHYHHE, IIPOTHBOIIOJIOKHAS €H TI0
HaITPABIICHUIO H JCHCTBYIOIIAs BAOJIb TOH K€ ITPSIMOH, HAa3bIBACTCS YPA6HO6 Ui 6 Aro 1i{ell CIUIOH.
CucremMa CWiI, IO IEHCTBHEM KOTOPOH CBOOOMHOE TRBEPAOE TEIO HAXOAUICSI B IIOKOE IIH
IBIDKETCS PABHOMEPHO H ITPIMOIMHEHHO, HA3BIBAETCH YPAGHO6CUICHHOU WIH IK6UE AIeHIMHOU
HYJLI0.
Jnsg toro 4yroOwl CHCTEMa CHJI HaXOAIIAach B PAaBHOBECHH HeOOXOAHMO H JOCTAaTOYHO, YTOOBI
BBITIOJIHSUIHCH YCIIOBHS PABHOBECHS 3TOH CHCTEMBI CHIL.
HeoOXoMuMBIM H JTOCTATOYHBEIM YCIIOBHEM PaBHOBECHS CHCTEMEI CIUI SBJISIETCS PABEHCTBO HYIIXO
ITIABHOI'O BEKTOPA M I'JTABHOI'O MOMEHTA CHCTEMBI CHIT:

_ YUCTOM BBIPAKCHHA I''TABHOI'O BEKTOPA H I''TdABHOI'O MOMCHTA CHCTCMbBI CHII 3TH PABCHCTBEA
MOMHO 34l CAaTh B BHAEC!

N — il —
Z _ =1 Z _ My(F) = Uﬁ
TJe i - HHIEKC CYMMHPOBAHHS, N - UHCIIO CHI, BXOJISIIIX B CHCTEMY.

HPH PCOICHHH 3aJa4 BMCCTO 3THX BCKTOPHBIX }"GJIGEHﬁ HCIIOJIb3VIOTCA CKAJIAPHBIC YCIIOBHAL

ITOIIYHAIOIMIHCCA H3 HHX IIPH ITPOCKTHPOBAHHH Ha OCH I[EK&pTGEGﬁ CHCTEMbBbI KOOPJHHAT (TﬂﬁHI]l[El
2).

Tabma 2 OcHoBHas (pOpMa aHAIHTHYECKHX YCIIOBHI PaBHOBECHS

CHCTeMBI CHIT CXomsImuecs [lapannensHas [IpomspombHast
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BuympeHHUMU culami HA3BIBAIOT CHIIBI B3aHNMOJAEHCTBHS MEXKIY MaTepHAIbHBIMH TOYKaMI
OJTHOH MeXaHHYeCKOH CHCTEMHBI.

BHeuiHue cusibl - 3TO CHIIBL B3aHMOIEHCTBHS TOUEeK JaHHOH MeXaHHYeCKOH CHCTEMBI C
MaTEPHAIbHBIMH TOUYKAMH JPYTOH CHCTEMBL.

Cu1a, IIPIIOKEHHAS K TEIY B KaKOH-JIHO0 OJJHOH €r0 TOYKE, HA3BIBAETCH COCPE0OmMOUEeHHOIL.
CIUIBI, JEHCTBYIOIHE Ha BCE TOYKH JAaHHOIO 00BbeMa IIH JaHHOH YacTH ITOBEPXHOCTH TeJla,
Haz3bIBAIOTCA pacnpedeieHHbimu (ITI0 00beMY H II0 ITIOBEPXHOCTH COOTBETCTBEHHO). CHIIOBRIE
XapaKTEPHCTHKH MeXaHHYECKOIO BO3EHCTBH S Ha TEIO IIPHBEAEHBI B TaOIHIlE 3.

Tabmnmia 3 CHIIOBEIE XapaKTEPHCTHKH MEXaHHUECKOI O BO3EHCTBHS

YciaoBHOe H300pakeHHe OnpeaeieHne JelCTBHA HA

T AOKYMEHT NOOMUCAH Tej10
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Cﬂﬂp CAO0TOUCHHAA CHIIA

1) YHCIIOBEIM 3HaueHHEM

IJIH MOJZYIIEM CHIJIBI,

2) JIMHHen JIeHCTRHA

CHIIBI (H300pakaeTcs IMPSIMOIL,

BIOJb KOTOPOH  HaIlpaBRIIEH

BEKTOP CHJIBI),

3) Toukomn
TTPITO)KEHHS CHITBI.

MomeHT IIaPbI CHII

1) YUHCIOBBIM 3HAaUYEHHEM HIIH
MOJYJIEM MOMEHTA ITaphl CHIT,
2).ITmockocThIO ITAaphel  CHII,
IIPOBEJIEHHON  4Yepe3 JIHHHH
JNENCTBHA CHII ITapkI,
3).HampaBnenneM  BpaIlleHHS
TTaphI CHII.

AEEEER

PacripeierieHHas HarpysKa

L/2

O=q'L

Y
2)

MHTEHCHBHOCTEHIO,
JUDTHOH y4YacTKa, Ha

KOTOPOM

ITPHIIOMKEHA

Q - 0' 5 .qmm' L

pacIpeielIeHHas Harpy3Ka,

3)

HarpaBneHnem ee JeHCTBHSL

CBS35IMH Ha3bIBAIOT 3dpPaHCC 3ddHHbBIC OI'PAHHYCHIIS, HdJIdal'aCMbl Ha ITOIIOKCHHE (E o0I11eM CIIYHdac
Ha I[EH}I{E’:HIIE) TeJl MeXaHHYeCKOH CHCTeMbI. ECIIH Ha Telno He HallOKeHO HHKAKHIX GE}IBE]?'I:, TO TCIIO

Ha3BIBACTCS c8OOOOHBIM.

CBsAa3n.

CB0OOOIHOE TEJI0 Ha IIJIOCKOCTH 00namaeT 3-Ms CTEIIEHSIMH CBOOOBI (JIBa IIMHEHHBIX IepeMEIeHH T

_ YTOI IIOBOPOTA, a B IPOCTPAHCTBE 6-10 (TPH IHHEHHBIX IIEPEMEINEHHSI H TPH YITIa IIOBOPOTA).
CTelleHb CBOOOBI — YHCIIO He3aBHCHMEBIX ITapaMETPOB, OIPeIeIISTIOIIHX ITOJIOKEHHE CHCTEMEBI

OTHOCHTCIIbBHO 3CNIIH.

B MexaHHKe HCITOIIB3VHOT aKCHOMY O CBA3ZAX HIIH ITPHHITHII 0CBOOOXKJaeMOCTH (CM. HHH{E)Z BCHKOC
HeCBOOOMHOE TEII0 MOXKHO PaCCMATPHBATE KdK CED@D,I[HGE: CCIIH GTﬁpGCHTL CBA3SH H 3aMCHHTL HX

IEHCTBHE PEaKI[HSIMH CBSI3EH.

Kaxmas cBsa3p 001agaeT cTaTHYECKOH M KHHEMAaTHYECKOH XapaKTepHCTHKOH. CTaTHYecKas
XapaKTEPHCTHKA — BH H KOJIMYECTBO PeaKI[Mii, KOTOPEIMH MOXKHO 3aMEHHTH CBSI3b.
KyHemaTHuyecKas XxapakKTepHCTHKA — YHCIIO CTEIIEHEH CBOOOABI, YHHUTOKAEMBIX CBSI3BIO.

Bonpocst u 3a0 anua:

ChopMyIHPYHTE aKCHOMBI CTaTHKH.
YTo HaseIBAeTCH CBI3BIO, HAIOKEHHON Ha TBEPIOE TEIO?

YTO HA3BIBAETCS CHIIOH PEaKIHH CBS3H?

NOKYMEHT MOAMUCAH

JIa€MOCTH OT CBS3EH.

CepTtudmkar:
Bnapeneu:

SNEKTPOHHOM NOANUCKIO
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IIpakTHYecKoe 3aHsATHE 3
Tema 3 Ili1ockasn cucTeMa CHIL
[{enb: HAYYHUTH OIPEHENSTh H CKIAAbIBATE CXOMSIIHECS CHIIBI.
3HaTh. TEOPHH ITap CHII
YMeTh: IIPHMEHSITEH 3HAHHS, ITIOJIYUYEHHEBIE IO TEOPETHUECKOH MEXaHHKE ITPH H3YUeHHH JHCIIHILIHH
IIpo)eCCHOHAIBHOIO IHKIIA,

AKHIJFMI:HGCHH: memsbt OOBSICHIETCS OCHOBHBIMH ITPHHITHIIAMI OITPEACIICHITA H CIIOKCHITA pEElICL[I]ﬁ
BOZHHEAIOIHX B CXOIMAIIIXCAH CHCTCMAX.

TEGPEHIH‘IECK{LE Yacmo.
FEGMETPH‘IECI{EIH CYMMad HPGHBEGJ]LHDﬁ CHCTCMbI CHII HAa3BIBACTCA I'NITdaBHBIM BCKTOPOM 5TOH

CHCTCMBI CHII, T.C..
)= 2.F«

[ IOHSTHE ITIaBHOTO BEKTOPA HENB3S ITYTaTh C IIOHATHEM PaBHOACHCTBYIONIEH. PABHOAEHCTBYIOIIAS
6.3TO CHJIa, SKBHBAJICHTHAS IO JEHCTBHIO Ha TEJIO BCEH CHCTEME CHJI, C BIIOJIHE OITPEeAelICHHOH
THHHEH JeiicTBHe. I'TaBHBIN BEKTOP - ATO (pOpMaIbHO BHIUHICIIEHHAA TeOMeTpHUYecKas CyMMa BceX
CHII CHCTEMBI H, SIBIISISICH CBOOOIHEIM BEKTOPOM, MOKET OBITH IIPHIIOKEHA B THOOOH TOuKe Tena. Ho
eCIIH HEKOTOpas CHCTeMa HMeeT PaBHOJESHCTBYIOIIYIO, TO OHA YHCIEHHO pPaBHA H IIapajljielIbHa
[JIABHOMY BEKTOPY B3TOH CHCTEMBI. Hamprmep, K TakHMM CHCTeMaM OTHOCSATCS BCE CHCTEMBI
CXOJISIIHXCS CHIL.

Jna pasHosecun mena, HAX00AUe20CA NOO O€UCMEUEM CUCMEMbL CXO00AWUXCA CUL,
HeooxXo0umMo u O0ocmamouHo, UmMoodsl pasHoodelucmeyrouias (a, ciedosamenvHo U 2J1AGHLLI
6EeKMOp O0AHHOU CUCIMEMBL CUT) 0bLIIL PAGHBL HYJLIO.

Y CIIOBHSL, KOTOPBIM ITPH 3TOM JOJIKHBI YVAOBIETBOPSITH CHIIBI CHCTEMEBI, MOKHO BBIPA3HTh B
reOMETPHYECKOH H B aHAIIHTHYECKOH popMe.

['eoMeTpHYeCKIE YCIIOBHS PABHOBECHSL

Jlna pasHoseecus cucmemsl CXO00AUUXCA CUIL HEODXO00UMO U 00CHMAMOUHO, UMODbl CUTI060U
MHO020Y20/IbHUK, ROCHIPOCHHbLIL U3 CUJI CUCHIEMbl, Dbljl 3AMKHYMbBIM. DOTO O3HAYAeT PAaBEHCTBO
HYIIIO PaBHOACHCTBYIOIIEH M ITIABHOI'O BEKTOPaA JaHHOH CHCTEMEBI CHJI. HarmoMHHM, YTO BEKTOpPHAasI

CYMMd4d - 3TO BEKTODP, COEIHHSIOIMI KOHEL[ ITOCIeQHEr0 H3 CcllaracMBIX BCKTOPOB C HaAYa4JIOM
IICPBOI'O H3 HIX.

AnanumuuecKue YaiosuAa PA6HOGECUA

OueBHHO [cM. popMyIis (1.1)], 4TO paBHOIEHCTBYIOINAS CHCTEMBI CXOASINIXCS CIJI H €€ ITIaBHBIH
BEKTOP OYAYT paBHBI HYIIO, €CIIH CYMMBI ITPOSKIHI BCeX CHJI Ha KOOPAHHATHEIE OCH OYAYT PaBHBI

HYIIO, T.€.

2Fix=0, XJFiy=0,2Frz:=0. (1.2)
PaperctBa (1.2) BBRIpaKaroT YCIIOBHSI PaBHOBECHS CHCTEMBI CXOMISIIIXCS CHI B aHAJTHTHYECKOI
dopMe.

1. Teopema o mpex cuiax

Ecinu meepooe meyno HAX00UMCA 6 PASHOEECUI NOO 0elicmeuem mpex Henapaule/ibHbLX CUL,
JIeHCAUUX 6 00HOIL NJIOCKOCHU, MO JIUHUI 0eUCMEUL IMUX CUL NePeceKarwmca 6 00HOU MoUKe.
Jlokazamenscmeo.
TaK Kak 1o yCIOBHIO TEOPEMEBI BCE TPH CHIIBI HETIAPAUIEIILHEL, IIEPEHECEM IBE JIFOOBIE H3 HUX

1. TOYKY IepeceuyeHHs X JIHHMIL AelicTBHH (Ha puc 1.11 cuiml A/ 1 A(@ 1iepeHoCSTCA B TOUKY E)
151
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3aMEHHM paBHOAcHCTBYIOIEH ™. [IoCKOIBKY TEIO IO YCIIOBHIO HAaXOMHTCS B PABHOBECHH, a
oIeparsa I0 IIEPEHOCY CHII BIOIb JIHHHHA HX JIEHCTBHS M IIOCIEAVIOIIETO CIIOKEHHS 3TOrO
PaBHOBECHS He HAPYIIHT, TO JIMHUS JEHCTBHS TPETheH CHIIBI A# JOIKHA IIPOHTH Yepe3 TOUKyY E B

COOTBCTCTEBIIC C HEPEDﬁ aKCHOMOH CTaTHKH.

Puc. 1.11. K ookazamenscmey meopemol 0 mpex Culdax

1. Peaxkuuu zeomempuueckux césseil
Ciuta, ¢ KOTOPOH AaHHas CBS3b JEHCTBYET Ha TeJIO, IPEIITCTBYS €ro IEPeMEIeHHIO, Ha3bIBACTC S
CHJIOH PEeakKIHH CBS3H WIH IIPOCTO PeakIMeH CBSA3H. 3HAUYEHHS PeaKI[Mil CBS3EH OIPEIEIIIIOTCS B
ITPOIIECCE PEIIEHHS COOTBETCTBVIONMIEH 3aJaul MeXaHHKH. HarpapineHa XKe peakiisd CBSI3H B
CTOPOHY, IIPOTHBOIIONOKHYIO TOH, Ky/ia CBSI3h HE JAcT IepeMeInarbes Teny. Hinke mpeacraBiIeHbL
HaHOOIIee YaCTO BCTPeYalOIIHMECS THITBI CBI3EH H HAITPaBIEHI S HX PeaKI[HIl.

N
4 90°

Zl

Puc. 1.12

I'J1aKas IJI0CKOCTh (MOBEPXHOCTH WM onopa) (puc. 1.12). Peakimis N IT1agKoit ITIOBepXHOCTH

HJOI OITIOPEBI HAIIpaBJICHA IIO oO0IeH HOPMAJIH K ITIOBEPXHOCTAM COIIPHKACAIOHIIIXCAH TCII B TOUKE HX
KaCaHHA H ITPHIIOKCHA B 3TOH TOYKE.

Puc. 1.13

Hurb (kaHaT, Henb, peMeHb, TPOc). CBI3b, OCVINECTBIIEHHAS B BHJIe THOKOH HEPACTSIKHMMOH HHTH
(puc. 1.13), He maeT Termy M ymamsaThes 0T TOYKH ITOJIBeca HUTH I10 HarpaBiieHHio AM., [TosTomy

NAARTITIT T LIATTLIUTATT T UarraBTera BTATLE Hee OT Tella K TOUKE ITOJBeca.
NOKYMEHT NoanncAH

SNEKTPOHHOM MOANUCHIO HJIH NOJIIMIHHK (IIAPHHPHO-HEMOABHKHASA
CepTudhmkar: ) 12000002A633E3D113AD425FB50002000002A6 1.14) HasBIBaeTCA COBOKYITHOCTh HETIOJBIIKHOI
Brianensio  m i CHIcP AT ATy THa A TFNRALAPREHR Ka (TranbIfa) 2, ’KeCTKO COeJHHEHHOTO ¢ TeIoM 3. B
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11O HOPMAIH K HACAJIBHO INI4A KM ITOBEPXHOCTAM. OTa HOPMaAJIb ITPOXOIHT HYCPE3 I‘EGMETPH‘IEGI{HI‘T
I_[EHTPA BalHKa. | aK Kak ITOJI0KeHHe TOYKH C COIIPHKOCHOBCHITA BAaJIIKa CO ET}’J]I{Dﬁ 3dPaHEC HE

H3BCCTHO, TO HEBO3MOMKHO CPa3y YVKa3d4dThb HAIIPABIICHIIC CHIIBI PCaKIIHH , HO MOJKHO YTBECPXKI ATk,

YTO JIMHHUS JeHCTBHS peaKI[HH R Bcerna MIPOHJIET Yepes IeHTP A mapHHpa. Ha pacueTHBIX cxeMax
ITAPHHPHO-HEITOABHKHAS OITOPa YCIOBHO H300pakaeTcs Tak, KaK IT0Ka3aHo Ha pHc. 1.15.

R,

HEHBEEGTH}’TO 11O MOAYJIKO H HAITPABJICHHIO PCAKITHIO ITPH PCIICHHH 33144 ITPCACTAB/IAIOT B

BHJIE IBYX €€ B3aHMHOITEPITEHHKYISIPHBIX COCTABIISFOIIIX AcH o Ilocne onpenenceHms HX

R 4

3HAaYeHHH HaXOIAT 3HaYeHHe PEAaKIHH H €€ HalIpaBJICHHE.

_1 1|| &

9 | o
HAL.

.cﬂl -

=Y

VAN I

Puc. 1.14 Puc. 1.15
cosac=R ;.
R —_ 2 __R2 0
A A0 A¢ R,

HIapHHPHO-MOABHKHAS oNIOPA (OMOPA HA KATKAX). Peaxing R TaKOH CBSI3H ITPOXOJHT Uepes
IIeHTP ImapHupa (prc.1.16) 1 HanpaBIeHa MePHeHIHKYIIIPHO K OITOPHOI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudumkar: 12000002A633E3D113AD425FB50002000002A6

Bnapened: lebayxoea TaTeAHa AnekcaHapoBHa
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Puc. 1.18

Chepunuecknii mapauap (puc. 1.17). CdepHyecKHM IIDapHHPOM HazbIBA€TCI YCTPOHCIBO,

BBITIOJTHEHHOE B BHJE [ABYX KOHTAKTHPVIOIMHX cdep, reoMeTpHYeCKHI IeHTP 4 KOTOPHIX
HEIOABIKEeH. Tero 3, paBHOBeCHE KOTOPOro pacCMaTpHBAETCS, KeCTKO CBSI3aHO ¢ BHYTPEHHEH

TOABIKHON cdepoii 1. [IpH yclaoBmH, 4TO cepHYecKHe TIOBEPXHOCTH TIAIKHe, Peakims A
HaITpaBJIeHa I10 HOPMAJIH K 3THM ITIOBEPXHOCTSM H IMPOXOAHT dYepe3 1eHTPp 4 ceprl. Ha pacueTHBIX

R,

cXeMaX PeaKI[HIO IIPeJICTABIIIIOT B BHIE TPEX €€ B3aHMHO-IIE PITIEHIHKYISIPHBIX
— —.hA
RA& Ris R’ .
COCTaBIIATOIIIIX s H >, HAIIPABJICHHEIX BJOJIE KOOPDIHHATHEIX OCCH.

Iogmarauk (puc. 1.18). ITognIrHHK mpeAcTaBIsgeT coO00H COeMMHEeHHEe IHIHHIPHYECKOrO
IMapHHpa 2 H OIIOPHOH IUIOCKOCTH 3, Ha KOTOPVIO OmHpaercd Bain 1. Peakiius ITOAIIHITHHKA,
JIeXKaIas B ILIOCKOCTH IePIIEHANKYIISIPHON OCH Balla, ITPEACTABISIETCS JBYMS €€ B3aHMHO-

RA ol a peaki[HsI OIIOPHOH INIOCKOCTH —
IEePIIEHINKYIISSPHBIMA COCTABILIFOIMMH @ H " peakimeii

RAE

) HE]HPE!BJIEHHDfI 11O HOpMAII K 3T OH IUIOCKOCTH.

HeBecombni crep:kenb (puc. 1.19). Peaxipia S IPSAMOJIMHENHOTO  HEBECOMOIO

(MJealIbHOI'0) CTePKHS HaITpaBJIeHa BIOJIb 3TOTO CTEPKHA. ECIH CBA3BIO ABIISETCS KPHBOJIHHEHHBII
CTEPKEHD, TO PeaKI[s HallpaBIeHa BAOMIb IIPSIMOH 4B, CoeTHHIOIIEN KOHIIEBRIE ITAPHUPEL 4 H B.

Puc. 1.19
/KecTkas 3ameka (HemoABHIKHoe 3amieMJieHHMe) KoHia Oamkxu (puc. 1.20). Taxasg cBSI3b He
JNOIIYCKAET HE TOJBKO JIMHEMHBIX IIepPEMEINeHHH OalkH 1 BIOIE KOOPAHHATHEIX OCEH, HO H

BpaleHus OalKH B ITIOCKOCTH xA .

I
1
/A /
ANOKYMEHT NoanncAH T .
SNEKTPOHHOW NOAMUCHIO a E -
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6 Y *
Bnapeneu: Lllebayxoea TaTbAHa AnekcaHgpoBHa EI
A
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Puc. 1.20

HaxoxaeHHe pEElIG_[I]IuI KeCTKOH 3aJIelIKH CBOJHTCA K OITPEACIICHHIO TPEX HEHU3BCCTHBIX BCJIHYIH.

_, R 2
COCTaBIISIEOIIIX RA Oy 4 peaximn R Ay Tak HasbBasMoro PEAaKTHBHOIO MOMeHTa M4,
ITPEISTCTBYIOIIETO BPAI[EHHIO OalKH B IIJIOCKOCTH X4y BOKPYT TOUKH A.
Bonpocet u 3a0 anua:
a UYTo HazpIBACTCS PABHOJACHCTBYIOIIEH CHCTEMBI CHII?
a Kak CIIoXHTh CHIIBI:
a) TeOMeTPHYECKH,
0) aHAIIMTHYECKH?
KaK pasinoXure CHIY I10 ABYM 3alaHHBIM HaIlPaBIEHISIM?
I IpoermpoBanie peakipil Ha OCH KOOPIHHAT?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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IIpakTHuyeckoe s3ansarue 4

Tema 4 ®epMmblL
[lenb: HayuYuTh ONPEHENATh H CKIIaAbIBATh CXOISIIHECS CHIIBI.
3HATh: TEOPHH ITap CHII
YMETh: IPUMEHSTE 3HAHH S, ITOIYUEHHBIE IT0 TEOPETHYECKOH MEXAHHKE TIPH H3YUEeHNUH JHCIHITIIH
ITpo¢eCCHOHAIBHOT'O IHKIIA;
AxmyanvsHocms memst OOBACHIETCS OCHOBHBIMH ITPHHITHIIAMH OITPEIEIIEHHS H CIIOKEHN S PeaKI[Hid
BO3HHKAOIIMX B CXOSIIMXCS CHCTEMAX.

Teopemuueckas uacmeo:

[IocnemoBaTenbHOCTD PEIEeHIS 33 auH:

1. BriOpatk Teno (To4YKy), paBHOBECHE KOTOPOr'O CIelyeT pacCMaTpPHBATh.

2. OcBoOomutk Temo (mapHHpP B) OT cBA3eH H H300pa3HTh JEHCTBYIOINE Ha HET'O aKTHBHBIE
CHIIBI H pPeakiHH OTOPOINEHHBIX CBS3eH. [IpHueM peakiiH cTep’kKHeil cleAyeT HalpaBHTL OT

IMapHHpa B, Tak KaK IIPHHATO ITPEeII0IaraTh, YTO CTEPKHH PacTSIHYTHI.

3. BbiOpaTh OCH KOOPJHHAT H COCTABHTEH YPaBHEHHS PaBHOBECHS, HCIIOMbL 3y YCIIOBHSA PABHOBECHS CHCTEMbI CXO/SIITHXCSA CHIT
Ha 1ockocTH ), = 0; 3 = 0. BeIOHpas ocH KOOpAHHAT, cledyeT YMHTbIBATh, 4TO MOTyHIeHHbIE YpapHeHHA Oy IyT peliaThCcs Mpollle,
€CITH OAHY H3 oceH HaIlpaBHThL MePIIeHAHKY/IAPHO 0JHOH H3 HEH3BeCTHBIX CHI.

4.  OmnpeaenmiTh pPeakiHH CTEPKHEH U3 PEIICHNS VKa3aHHOH CHCTEMBI YPABHEHHI.

5. IIpoBepHTh MPaBHILHOCTh MOTYYEHHBIX Pe3YIIbTATOR, PEIHNB YPaBHEHH I PaBHOBECHS
OTHOCHTEIHLHO 3aHOBO BEIOPAaHHBIX KOOPAHHAT X H .

Thprmrep 1. OnpemenicTs peakIfor cTEPHHE, FHEpHIE AR LEX rpyae F1 = 70 xH u Fr = 100 xH (pre. 1), Mace off cTep#Hei mperebpetw .

SO AN
.-"'; 2
1 .
9 D 2
45 30
|B
_‘ F1
PucyHok 1

Pemienne.
1. PaccmaTpHBaeM paBHOBecHe IIapHHpa B (puc. 1).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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PrcyHOKOCBOGOKTaeM MapHHUpP B o1’
CBs3€H M H300pakaeM JIeHCTBYIOIIIE Ha
HEr'0 aKTHBHBIE CHIIBI M PEAKINIH CBSI3EH
(pHc. 2).

BriOupaeM cHcTeMY KOOPAHHAT,
COBMECTHB OCh Y I10 HaITpaBJIEHHIO C
peakimer R2 (puc. 2)
2. COCTaBIISIEM YpaBHEHHS PaBHOBECHS IS
CHCTEMEBI CHIL, JEHCTBVIOINHUX Ha IMapHHP B
(ITpHpaBHHBAEM K HYJIFO CYMMBI ITPOEKIHIH
BCEX CHJI HA KOOPAHHATHEIE OCH):

T=— g 4+2=— ;- to5d4P 4+, pas 3P =05

=1+ 2+1—1= 1 sin45°+ 3+ 2 -sn30°—1=0.

L (T & 0 T EXMVE 8 AL (AEC CTE] AHECREL ¢ BC -, TPRTUAR FPAEEREEE | 1), (2 ). I JpaEss Hem

(1)

SECATCMECET TIED e 3FAMEHEEN » VERS EIEET HA TO, UTO I TREHOE HATID ABIEHEE PEAIEE 5 7RT IIDOTHE OO0 HED
TIEPECH A ATLEED TTPEIIIOTIAT 48 MOy HATPA BT EECE ,F305] L4 SEEONY HA PEC. 2, T 8 . PEARIEE B TR TEFCTS EHOCTH

2 HATIDA BTEHA B IAPEHEQY 5.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
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Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022



F1

PHCYHOK

[IpoBepsieM IIpaBIIBHOCTh IIONYYEHHBIX Pe3yIbTaTOB, BBIOpaB HOBOE PaCIIONIOKEHHE OCEH
KOOpAHHAT X H Y (pHc. 3). OTHOCHTEIIFHO 3THX OCEH COCTaBIsEM YPaBHEHNS PaBHOBECHS.

T =43 —; = ;- c0s545°+ ;-cos IF —; - cos45 =0 . (3)

Y =1—1+ 32 —2=1—1 cos45° 4+ 2-cos45 — 3 -cos75" =0. {4)

13 ypapHeHH: (3) HaX oMM

— 1 i I . - T 0707 - 100 0,95 — —Eﬁ;ﬁ EE

[logcTapnsgg HallleHHOe 3HauUeHHe

1=1-eco545° — ;- eos45° + 2 p0s TR == T70-0,707 + 85,5 0,707 + 100 - 0,258 = 122 gH.

SHAUEHMA PEAKIOL 1 M 2 , IONYUEHHBIE [IPH PEIUSHMM YVPAEHEHHH (1) M (2), cOBIAJANT II0 BAIEWNHE M HAIPAEISHMED CO SHAUSHMAME, HAHgeHHBIME M3 VPaBHeHRE (3) H (4),
CII &/ OF AT &Tb HO, 3&JatA PelllsHa [T aEHIb HO.

Bonpocet u 3a0 anua:
4 Y10 Ha3BIBAETCS PABHOACHCTBYIOIIEH CHCTEMBI CHII?

5 Kax CIIoXHTh CHIIBI:

a) TeOMETPHYECKH,

0) aHAIMTHYECKH?

1. Kak pa3snoxuTe CHIY II0 IBYM 3aJaHHEIM HaITPABIICHISIM?
2. IIpoermporanie peakiii Ha OCH KOOP/IHAaT?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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IIpakTHYecKoe 3aHATHe S
Tema S Tpenne ckoibikeHHS H KAaYeHH 5L
[lenb: HayuYuTh ONPEHENATh PEAKIMH OIIOP B INTOCKOH CHCTEME CHIL.
3HaTh. PeaKiHMH CBS3EMH,
YCIIOBHH PAaBHOBECHS ITIOCKOH M ITPOCTPAHCTBEHHON CHCTEM CHIL,

TCOPHH ITap CHII,
YMeTh: HCIIOJIL30BAaTh 3aKOHBI H MEeTOBI TEDPETIHEGHDﬁ MCXdHHEIH Kd4dK OCHOBEI OINICAHIA H

pPacyeTOB MEXAHH3MOB TPAHCIIOPTHBIX H TPAHCITOPTHO-TEXHOIOIHYECKIX MAIIHMH H 000pYIOBAaHH.
IIPHMEHSTh 3HAHHSA, IIOIYYEHHBIE II0 TEOPETHYECKOH MEXAaHHKE IIPH H3YYEHHH M CIIHIDIHH
ITpo¢ e CCHOHAIIBHOT'O IHKIIA;

IIPHBOJIHTE CHCTEMY CHII K IIPOCTEHINEMY BHIY,

COCTABIISATh H PelIaTh YpaBHEHHS PaBHOBECHS,

AKHIyMbHGCHH: memsbt O0BSICHIETCS OCHOBHBIMH ITPHHITHIIAMHI OITPEICIICHITA pEElKL[I]ﬁ OITOp

BOSHHKAIOIIIX B PCaJIbHBIX CHCTCMaX.
TEGPE’:‘HIH‘IECK{IE Yacms:

R;=0 M0=O_

3

(1.10)

Venoeusa (1.10) aenawomea Heobxooumvimil, Max Kax eciil Kaxoe-Hubyob 13 HIX He GblNOAHAeNICA,
Mo cucnema Cul NPUGOOUNICA WL K pasHooelicmeyiouell, 1l K nape Cul i, c1edos8aneilbHo, He
A6/1emcsa YPaeHoeeUleHHOIL.

Oonoepemenno venoeusa (1.10) aenaomesa i 0ocmamout vimil, HONOMY 4o NPl 1.=0 cucmemd
M, M,=0
CLT MOXMCen NPLUEoOUNb CS NOALKO K nape ¢ MOMeHNOoM , AMAKKAKLL , MO UMeem
Mecmo pagHoeeciie. Tax xax
a' o - “ 2
R=. , 2*K A, + M2+ M
YR +R Y . Moo=y v .
ﬂ ¥
R .= 2 Fix R, =2 Fiy. R =2F
’ zZ kE '

M =gm (M =gm(E) M =gm(E)

mo 2eomempudeckue yveaoeus (1.10) sxeueaneHmust cnedyouum aHaamuyeckiM
VCA0BUAM PAGHOBECLIA.

i

2 Frx=0, 2m x (Fk)=0,
{ 2. Fky=0, {Zmy(Fk )=0,
IIZF =0, >m(F )=0.
L kz l zk (1.11)
[IOKYMEHT MOANMUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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IIpueedem yenoeus paeroeecus 0ns bonee npocnvix cucmem cuwi. Bee onu nonyuaioomes us
coomuouteruii (1.11) nymem ombpacvieaniis nuuiHux ypaedenuil (puc. 1.34).

F > =
X (1.12) kx kz (1.13)
Puc. 1.29. Ycnosusa pasHoséecus 012 cuCmeM CX00AUUXCA CILT
Z X Ad

A k] k'

%0 A%

> ) e Y

X A# ) @ A#
=0 F =0 (F )=0
> Fkz | 2 N }ZHIA ' (1.15)
JF )=0 F )=0 —
2my( k) (1.14) Zmﬂ( ) }sz(F“ (1.16)
Sn( F)=0
AOKYMEHT NoanmncAH

SNEKTPOHHOW NOAMUCLIO
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Puc. 1.34. Ycnoeua pasHosecua 0,14 cucmem napaliesibHuIX ClUl
[IpouseonvHasa niockaa cucmema Cul.
N

(D (2 (@3

‘ NF$x=0, NF$x=0, NMg=0,
AS  NF$U=0, NMg(A$)=0, NMu(F$)=0, (1.17)
" NMi(A$)=0.NMu (F$)=0.NMU(A$)=0.

» X

A%

ABDx Touxu A, B uC
He Jlexcam Ha oo-

r R HOU NPAMOIL
Al A@ P

Puc. 1.35. Tpu ¢hopmel yciio6uil paeHo6 ecul NJIOCKOU CUCHEMbL CUL

Bonpocst u 3a0 anua:

1. HazoBHTEe OCHOBHBIE MOJEIH PeallbHBIX TEll B TEOPETHYECKOH MeXaHHKE.
2. YTo HaskIBaeTCSI MOMEHT OM CHJIBI OTHOCHTEIIBHO TOYKH?

3. Kakme MOXHO COCTaBHTh YPAaBHEHHS PAaBHOBECH S?

4, Kak#e CHCTEMEI CHII Ha3bIBAKOTCS 3KBHBAJICHTHBEIMH?

5. IlepeuricimiTe 3jIeMEHTAPHBIE OITEPAL[HH HAJl CHIIAMH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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IIpakTHYecKoe 3aHATHe 6
Tema 6 IlpocTpaHcTBeHHASI CHCTEMA CHUL
Llenb: HayuYuTh ONPeHeNarh PEAKIHH OITOP B INIOCKON CHCTEME CHIL.
3HaTh. PeaKiHMH CBS3EMH,
YCIIOBHH PAaBHOBECHS ITIOCKOH M ITPOCTPAHCTBEHHON CHCTEM CHIL,
TEOPHUH Iap CHIL,
YMeTh. HCIIOIB30BaTh 3aKOHBI M METOJBI TEOPETHUECKON MeXaHHKH KaK OCHOBBI OITHCAHUS U
PacyeTOB MEXaHH3MOB TPAHCIIOPTHRIX M TPAHCIIOPTHO-TEXHOMOIHMYECKHX MAaIIMH H 000pYI0BaHH.
IIPUMEHATh 3HAHHMS, IIONIYUEHHBIE 10 TEOPETHYECKONM MEXAHHKE IIPH H3YYEHHH I CIHIUIHH
ITpo¢ e CCHOHAIIBHOT'O IHKIIA;
ITPUBOJUTE CHCTEMY CHII K IIPOCTEHINEMY BHY,
COCTABIISATh M PEIIaTh VPaBHEHHS PABHOBECHST,

AKHI_}F{HH:HGCHH: memst OOBSICHIETCSI OCHOBHBIMH ITPHHITHIIAMH OITPEICIICHITA pEElKL[I]ﬁ OITOp
BOSHHKAIONIIX B PCAJIbHBIX CHCTCMdX.
TEGPEHIH'—IECK{IH Yacoy.

Onpedenenile peaxiiuil onop nmeepoozo nend

[1 2 [3 M F q a
3 4 2 70 35 15 45

M F q
A /\ / ] OmnpenenseM paBHOAEHCTBYIOIIYIO (J 1S PaBHOMEPHO

. . -
z i ﬁ pacIipeIeIIeHHOH HaIrPy3KH ¢
E . = --_i_:l ElEh:_ 3;-.|:|KH', (C OCTAEMAEM FPAE HEEIA PAE HOE &0
(7 ; £ B B
L 01=06-( + - ' — + .sin -

- f— — & =350 - —Al — V0 A5 s A4S A

Bonpocet u 3a0 anua:

, HazoBHTe OCHOBHBIE MOJIEIH PeallbHBIX TeI B TEOPETHUYECKOH MEXaHHKE .
, 4TO HA3BIBAeTCSI MOMEHT OM CHJIBI OTHOCHTEIILHO TOYKH?

, Kakmne MOXHO COCTaBHTh YPaBHEHHS PAaBHOBECHST!

, Kakue cucTeMbl CHII Ha3bIBalOTCS SKBHBAJIEHTHBIMH?

, [IepeuncrmiTe 31eMeHTapHbIE OIlePallHH HaJl CHIIaMI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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IIpakTHYecKoe 3aHATHE 7
Tema 7 Ciio:keHHe mapa/LieJibHBIX CHJL
[{enb: HayYHTECS OIPEJEISITh PeaKi[HH OIIOP H YCHIINS B CTEPXKHSIX (DepM.
3HaTh. PeaKiHMH CBS3EMH,
YCIIOBHH PaBHOBECHS ITTOCKOH M IIPOCTPAHCTBEHHON CHCTEM CHIL,
KITHEMATHYECKIX XapaKTEPHUCTHK TOYKH, YACTHBIX H OOIIX CIIYYaeB ABHKEHIS TOUKH H TBEPIOrO
TElNa;
YMETh. IPHBOJUTE CHCTEMY CHII K IIPOCTEHIIIEMY BHIY,
COCTABIIATh U PEIIATh VPAaBHEHHS PAaBHOBECHST,
AxmyanvsHocmos memst OOBACHAIECTCS HAYUHUTHCS OITPEJIETISITh PeaKI[HH OIIOP H YCHIIHS B CTEPKHIX
MOCTOB BBITOITHEHHBIX B BHJIE (DEPM.
Teopemuueckasn ywacmo:

ILi1ockue pepMbl — reOMETPHUECKH HEH3MEHAEMBIE CTEPKHEBBIE KOHCTPYKIHH, CTEPKHH KOTOPBIX
JIeKaT B OJJHOH IUTOCKOCTH.

Y3m1b1 (pepMBI — TOUKH, B KOTOPBIX CXOISATCS OCH CTePXKHeH (onopHvie Y3161 — Y3IIbL,
KOTOPBIMH (pepMa OITHPAeTCs Ha OCHOBAaHHE).

BepXHHH H HHZKHHH I105Ca — CTEPKHH, 00Pa3yIOIHe BEPXHIHI H HIKHIH KOHTVYPEI.

CTOHKH — BEPTHKAIBHEIE CTEPKHIL.

PacKOCHl — HAKIIOHHBIE CTEP/KHH.

[Tponet (pepMbI — paccTOSIHHe MeXIY OITOPHBIMH y37IaMH (/).

J[)THHA TTaHeH — pacCTOSHHE MeXTy cTOHKaMH (d).
MeToab1 pacueta. J[JI1 pacueTa yCHIIMIL, BOZHHKAIOIHX B CTEPKHIX (pepM,
HCITOJIB3YIOT CSI METOJI BEIpPe3aHHs y3JIOB H MeTO]T CKBO3HEIX ceueHHit (MeToq PurTepa).
OcHOBHBIe JoNYINEeHHA, IPHHUMAeMbIe MPH pacuere pepm:

Bce y3/IBI coemHHeHNsI CTep KHeH CUHTA0TCA HIealbHBEIMH IIIapHHPaMH, He
TIIPEIIT CTBYIOIIMMH B3aHMHOMY ITOBOPOTY CTep kHeft. Y3IIbl B MeTalIHuecKHX (pepmax,
- KOTOPBIX CTEPKHHN COEMHUHSIIOTCS ITPH ITOMOIIH (PaCOHHBIX IIMCTOB H 3aKJIEIIOK,
TaKKe pacCMaTPHBAIOTCS KaK ITapHUPHBIE, TIOCKOIBKY ITPH HAr'PY3Ke OHH JTOMYCKAIOT
Malble YIIPYyrHe JeopMaIHH (B3aHMHBIE TIOBOPOTHI).

Harpyska npuioxeHa B y3inax. /115 y310BOH IepeJadi Harpy3KH Ha
ITPAaKTHKE HCIIONB3VIOTCS CIIEI[HAIIBHBIE OaTIOUHBIE KOHCTPYKIIHH.
J. ['eomeTpHYecKie pa3sMepPHl PepMBl He H3MEHSIOTCS IIPH HarpyKeHHH (e OpMaIiiH MaJIbl).
m MeTo BbIpe3aHHs Y3J10B — []ocIeoBaTeIbLHO BRIPE3A0TCS V3Bl (DePMEBI TaK, YTOOKI B IBYX
YPaBHEHHSIX PABHOBECHS IS KaKIOr'0 M3 y3JI0B OBUIO He 00JIee IBYX HEM3BECTHRIX YCHIIMH. Kak
ITPaBIUIO BHEIIHIE OIIOPHEIE PEAKIHH JTOIKHEL OBITh IIPEABAPHTEIILHO OIMPEEIEHEL.

Ilopagok pacuera:

1 BriOnpaeMm B kadecTBe 00BbeKTa paBHOBECHS (DepMY B LIEJIOM H OITpeJelseM OIIOPHEIE PeaKI[HH:
2 Hymepyem uim o6o3HauaeM OykKBaMH HeoOO3HaUeHHbIe Y3IIbl. Peakimy cTepkKHel (HIIH YCHITHSI
B HHX) OyzieM 0003Ha4aTh Jajiee ABYMSI HHAeKCHBIMH IIH({paMH HIH OYKBAMH — ITepBas H3 HHX
COBITaJaeT ¢ HOMepoM (0003HaYeHHEM) BEIPE3aeMOr0 y371a, a BTOpas YKa3bIBaeT K KAaKOM Y3IIY
ITPHCOEHHSIETCS IPYTHM KOHI[OM pacCMaTPHBAEMBIH CTEP/KEHD.

3 BripezaeM y3en A (B 3TOM y3JIe BCETO JIBa HEH3BECTHRIX YCHIINS) H 3aMeHsIeM

IEeHCTBHE pa3pe3aHHbIX

(OTOPOIIEHHEBIX) Y3/I0B YCHIIHSMH (PeaKIIaIMH) Sa1 H S4é.

2. CocTraBisgeM YpaBHEHHS PaBHOBECHS IS Y31Ia A H BEIYHCIISIEM YCHITHS SA1 H Sae6.

3B NOKYMEHT NOANVCAH 3BECTHBIX YCHIIHSA) H 3aMeHSeM JIeHCTBHE
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[leiicTaureneH: ¢ 20.08.2021/m0 20082022 SHHH HEH3BECTHBIX YCHIHMIL OT y371a aKCHOMA

IeHCTBHSI H ITPOTH-



BOJEHCTBHS BEITIOJIHSICTCS HBT(}ME],TH‘IECE[I).
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5, ' : 5, >Y, =0; §,-8ma=0.
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Meton BbIPE3aHHA Y3/10B I BEIYHCIICHIA YCHIINA TOJIBKO B YKd3dHHOM CTCPAKHC TpEﬁFET

PaccMOTpPEeHHA BCeX Y3J10B H pellleHH A /1A HUX YPaBHEeHHH
paBHOBecH (110 KpailHeH Mepe Y3JI0B, HaXOASIIHXCSI MeK Iy OJHHM H3 OITOPHBIX Y3JI0B H Y3II0M, K

KOTOPOMY ITOJIXOIHT YKa3aHHBIN cTepkeHb). Kpome Toro,

IIOCTIeIOBATEIbHOE BEIYHUCIIEHHE YCHIIMH H IIOJICTAHOBKA PE3YIILTAaTOB B JallbHENIINI PACUET IIPH
OOIBIIIOM YHCIIE Y3JIOB UPEBATO HAKOIUIEHHEM OIMHOOK,

HE TOBOPS YKE O TOM, JOIIYIIEHHAS IPy0ast oImOKa B OQHOM H3 Y3IIOB JEIacT JalbHEHIIIE

BBIUH CIIEHH I HEBEPHBIMH.

_ Metoa ckBO3HBIX ceueHHH (MeToJ PHTTepa) B OOIBIIMMHCTRE CIIYYaeB He TpeOyeT I
BBIUMCIIEHH ST YCIIIHS TOIBKO B YKa3aHHOM CTEPIKHE COCTABIIEHH S KAKHX -IIMO0 APYIHX
BCIIOMOI'aTEIbHEIX YPaBHEHHI PaBHOBECHS KPOME TOT'O YPaBHEHHMSL, B KOTOPOM HEIIOCPEACTBEHHO
YYACTBYET HCKOMOE YCIIIHE.

MeToI OCHOBBIBAETCS Ha COCTABIEHHHN OJAHOI0 YPAaBHEHHS PABHOBeCHH C HCIIONb30BaHHEM 11 w1 111
(pOopM ypaBHEHHI PaBHOBECHS ITPOH3BOILHOH INIOCKOH

CHCTEMBI CHIL.

Bonpocst u 3a0 anua:

— Omnpepgenenre (pepMsI.

M3 KaKHX 3TaIloB COCTOHT METO/I CEYESHHIT?

YTO HA3BIBAETCS SIFOPOH BHYTPEHHET O VCHIIHA?
_ M3 xakmx »Tarore cocTour MeToj Purrepa?

_ Kak onpegermts ToukH Purtepa?

IlepeyeHb 0CHOBHOH
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IIpakTHYecKkoe 3aHsATHE 8
Tema 8 Knnemarnka.
[{enp: HAyIHTHCS OIPEIEIISITh PEAKIHH OIOP H YCHIHSI B CTEPKHIX (DEPM.
3HaTh. PeaKiHMH CBS3EMH,

}*’CHGEHﬁ PAaBHOBCCHSA IUTOCKOH H HpﬂCTpﬂHCTEEHHGﬁ CHCTCM CILL,
KHHEMATHUCCKHX XdPAKTCPHCTHK TOYKI, HdCTHBIX H 0OIIIX CIIYVHACB JBHKCHHA TOYKI H TBEPAOI'O

Telna;

YMETh: ITPHBOJHTE CHCTEMY CHII K HPGCTEﬁH_[EI\{}" BEHIY,

COCTABJIATD H PCIIaTh YPABHCHHA PABHOBCCIA,
AKHIJRHHI:HGCHH: memsbt OOBSICHIETCS HAYUHTBCAH OIIPEACIIITE PCAKITHIT OITOP H YCHIIMA B CTCPKHAX

MOCTOB BBIIOIIHCHHBIX B BH]C (bEpM
TEGPEHIH'—IECK{IH Yacmo:

Pacuem nnockoii ghepmoi

a b Fi F> F:3
25 50 15 45 50

Ff”' a

OcpoboxkaaeM (pepMy OT CBS3eH H 3aMeHSeM HX PeaKI[HSIMH:

— —

CocTaBIIsIeM YpaBHEHHS PaBHOBECH S CHII IIPHIIOKEHHBIX K (pepMe:

B =0; — 2+ + 31— =0;
E (=033 — -+ 2 =0,

OHPE,I[EJIHEM HCH3BCCTHBIC BCJIHYITHDBI.
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= 2— — 3+ 1=45—-95-50+15=—85kH.
OnpenersaieM HaTSKEHHE CTEPKHEH.
PaccMmarpupaeM yzen C:

LY
£0; 4=0;
B =0; 1—{2=0; 1= 2=4§2‘I-
PHCCMHTPHBHEM }BEH H: [ —

>d

=0 —-—g=0:

2] =D:£3=U=ﬂ=— 3=—50ﬁ.
i Q
B =0, — g5t 7-cusf6?[]:[];

B =0—- g—7-cas30 =W

PaccMmarpupaeMm y3en E:

= 57,7 wH;

PaccMmaTrpuBaeM y3ell A:

= 0:
" :ﬂ;—,—,1-:n53ﬂ+ﬁ;

__S}-

PaccMarpupaem y3en D:
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Bonpocet u 3a0 anuia:

1. OnpenencHue (pepMsl.
2. M3 KaKIMx ATarmoB COCTOHUT MEeTOJI CeUeHHH?

3. UTo HA3BIBAETCS SIMOPOH BHYTPEHHET O YCHITHS?
4. M3 KaKux 3TaIloB COCTOHUT MeToJ Prurrepa?

J. Kak onpenemits TOUKH Purrepa?
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IIpakTHYecKoe 3aHATHe 9
Tema 9 Il1ockonapaJuie/ibHOE JBHKEHHE TBEPAOIo TeIA.
[lenp: 1aTh CTYAEHTY IOHATHSI O KO3( (PHIEeHTe TPEHHS H er0 OIpeeIeHHH.
3HaTh: KHHEMaTHYeCKHE XapaKTePHCTHKH TOYKH, AH(p]epeHIMAIbHBIE YpPaBHEHHST IBIDKEHIT
TOUKH
OOII[He TEOPEMBI JHHAMHKH
YMeTh. BBIUHCIISATE CKOPOCTH H VYCKOPEHHS TOYEK H TOYEK Tela IIPH IIOCTYIIAaTEIbHOM,
BpalaTe IbHOM H IIOCKOM JBIKEHH X

Axmyansnocms memst OOBSICHIETCS OITpeelieHHeM KO3 (PHIHEeHTa TPEeHHS Pa3IHIHBIX
MaTEPHAJIOB H CIIJIIaBOB.

Teopemuueckasn uacmo:
Cuna mpenus ckoabiceHua. Kax roKa3bpIBAeT OITBIT, IIPH CTPEMIIEHHH JBHIATH OJHO TEIO 10
ITOBEPXHOCTH APYIOro B INTIOCKOCTH COITPHKOCHOBEHHS 3THX Tell BOSHHKAET CHIIA TPEHHS, KOTOpas
MOKET ITPHHHMATH JIFOOBIE 3HAUYEHHS OT HYJII 10 HEKOTOPOTO IIPEASIIBHOIO 3HAUYEHH A,
onpeaensgeMoro 3aKkoHoM KynoHa Fmp = f N, e f - Oe3pa3sMepHBI KO3( (QHIIHEHT TPeHHA
CKOIIbKeHHUS, N - HopManmbHasg peakiind. KoapdmpieHT TpeHHSI CKOb KEeHH S ONpeIensaeTcs
OIMBITHBIM ITYTEM H 3aBHCHT OT MaTepHala COITPHKACAOIIMXCS Tell H COCTOSHNS HX ITIOBEPXHOCTEH
(xapakTep 00paOOTKH, cMa3KH, TeMIIepaTyphl H T.11.). OIBITH TOKA3bIBAIOT, YTO CHIIA TPEHHS
CKOJIbKEHH S B IIIMPOKHX ITPeielaX He 3aBHCHT OT Pa3MepPOB TPVIIMXCS IIOBEPXHOCTEH Tell. Tak
JUL TOTO, YTOOBI CABHHYTH OOBIYHBIH KHPITHY, HYKHO ITPHIOKHUTE OAHHAKOBYIO CHIIY HE3aBHCHMO
OT TOI'O JIEKHT JIM OH IUTAIIMS HIH Ha pedpe. [IpH peleHHH 3a1a4 ¢ Y4eTOM CHII TPeHHS
CKOJIb JKEHH I HEOOXOAHMO YeTKO pas3IHyaTh OOBIYHOE H IIPEAEIIbHOE PAaBHOBECHE Tejla. B ImeproM
CIIyyae BEIMYHHA CHIILI TPEHHS HEM3BECTHA H JOJKHA OIPEAEIISIThCSA H3 PEllleHHS
COOTBETCTBVIOIINX VPaBHEHHH PaBHOBECHS. ECIIH Ke B 3ajaue peyub HIET O IPeJeIbHOM
PABHOBECHH, TO CHJIA TPEHH S OIIPedelIsIeTCs 3aKOHOM KyIoHa:

F,, =N (1.28)
AT A

A mp

l{

3

IIpocmeiiuaiii npumep: nycmes Ha meno, HAxXoosaueecs 6 PaAeHOo8ectll Ha 20PU30HM AL HOLI
utepoxoeaniolil nogepxxocmiu, oeiicmaeyvem cuna F=10 H. Onpeodenumun, yemy pasua cuna mpemus
CKOJTb HCeHUS.

Peutenuie: e oannom ciyuae meno 3a6e00M0 HAXOOUNICA 8 PAGHOBECLLL UL CLIA MPeHUs
onpeodenunica U3 YPasHeH1s PaeH 08e LS.

Z =Fcosa-F =10

F mp " omiyoa Fmp=Fcos30° = 8,66H.

Hsmenum meneps ycnoegiie 3aoauil; onpedenum MuHimansHyto cuny F, cnocobuyio coeuryms meno
c mecma, ecii e2o éec P paeen 10 H, a xosgpgryuenm mpenus ckonvowcenus f =0, 1.

Peutenuie: max KdK petdb 1oem o HpE@EﬂbHGM COCHOAHRULU PAGHOGECHA,

F = Fcos30 — Pf=
Fwp=fN,  N=P, Fup=fP=1H, > « = /

0,
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F=fP/cos30°=1 15H.
Kax H3BeCTHO ITOIHYIO peakKiHs HIEPOXOBATOH ITOBEPXHOCTH IIPHHSITO IMIPEACTABIIAThH CYMMOMH
JIBYX COCTABILIIOIIINX: HOPMAIBHON peakim T M cHIbl TpeHH I Axp (pHc. 1. 38)

_____________ O

e A A A A A ] N N T T A R A A A
I3 s ¥
F .-"- P A A A A A "r & l"r L I .-"-.

Puc. 1.38. Peaxkuua uiepoxoeamoii no6epxHocmu
CreoBaTelbHO, ITOIMHAas peakiya K Oyer OTKIOHEeHa OT HOPMaJIH K IIOBEPXHOCTH Ha HEKOTOPBIHI

yroi. [Ipu u3MeHeHHH CHJIBI TPEHHS OT HYIIA 0 €€ IPEAEIBHOr O 3HAaUeHHS, CiiIa K H3MeHsSeTCs OT
C 10 CBOEr0 MaKCHMAIIbHOI'O 3HAUEHHSL, a €€ YTOJI ¢ HOPMAaJIbIO PacTeT OT HYIISA JO HEKOTOPOIr O
IIpeIeIbHOTO 3HaYeHH (PH , Ha3pIBAeMOI'0 YITIOM TpeHH. M3 pHCyHKa BHIHO, UTO 1g pu=Fnmp /

N, TorJia ¢ Y4eTOM TOro, 4To Fmp=f N , mony4aeM tg pu=1.

Ecm K Teny IpIIoKHTh CHITY 3 TIOJ YITIOM a K HOpMalH (puc.]1.34), To Tello cIBHHETCS TOIBKO
TOr'Zla, KOIia CABHTIaroIee yerine Pcosa Oyaer Oombiie Fmp=f N. DTO 03HAaYaeT , YTO HHKAKOH
CHJIOH, 00pa3yIoIeH ¢ HOpMaJIbIo YIoil a < (pH, TeJIO BAOIb JaHHOH ITIOBEPXHOCTH CIABHHYTH
HEJIB34.

B F

—

L

.
Ly

IIpumep 1 . Kaxoe donokcen 6v1ms MUHUMATb HbILL KOS (Lijiienm mpeHis cKoabxceHus f € mecne
KOHMAaxkma o0HOPOOH 0Ll K6AOPAMHOLL NAACUHBL @ecOM P ¢ eepmiuikanbH oLl cneHKoll, eciil
HIACIUHA € 3A0AHHOM NOJIOMCeHLIL Haxoounica 6 pagHoeecti.. Becom cmepoicns BF npenebpeus.

il

- 0T

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Pewenue. Tax xax nunusa oeticmeus nonuoil peaxyuu K eepmurxansHOLL cCleHKI NpU PAGH08eCLL
HIACUH b1 OONMCHA Npoiimil yepes mouky B ( Ha ocHoearu meopemosl 0 mpex cunax), mo Fmp=N uu,
HOCKOILKY peudb 6 Yeaoele 3a0avil uoem o npedenviom paeuoeecuil, Fmp=fN, fN = N, f =1. Tom ace
Pe3yabnian MOMNCHO ROAYVYUNIDL U U3 VPAGH eHLUs PAGH 08eCUs NAACHIUHDL.

2.M  (F )=N-BC-F  -AC=0, F =N, fN=N,f=1.
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BBenenne

MeToauyeckHe VKazaHHS H 3aJaHid 18 BBOIOIHEHHS KOHTPOIBHOH paloThEl  CTYAEHTaMH IIO
mucIUIUInHe «MexaHnka (TeopeTHdeckasl MeXaHHKa)» II0 HaIlPaBIEHHIO ITOATOTOBKH OaKalIaBPOB:
08.03.01 CrpouTensCcTRO.

MeTtommueckoe ImocodHe COMEPAHUT BECh HEOOXOMMMBIN MaTepHall JJI BRIIOIHEHNS KOHTPOIBHOMN
paboOTHI 110 AHCHHITINHE « MexaHmKa (TeopeTHYecKas MEXaHHKa)».

B maHHOM METOIHYECKOM ITOCOOHH ITPHBEIEHBI TEMBI H BOITPOCHI IS CAMOCTOSTEIIEHOI'O H3YUEHI S
H BBITIOJTHEHH I KOHTPOJIIBHOM PalOTHI.

AJOKYMEHT NoarnnMcAH
SNEKTPOHHOW NOAMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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I.H €J1b, 3a4Ja'IH H PCAJIN3IYEMbIC KOMIICT CHIIHH

YueOHBIM ITTaHOM cIielHanbHOCTH 08.03.01 CTpOHTENBCTRO, IIPEAYCMATPHBAETCS HAIIMCAHHE
KOHTPOIBLHOH PadOTHI 10 JUCIHIUIHHE. DTOT BHJI IIHCbMEHHOH PadOThI BBITIOIHSIETCS KaKIBIH IO, I10
TeMaM BEIOPAHHBIM CaMOCTOSTENBHO. [lepeueHs TeM paspabaThIBacTCS IIPEIIOAaBaTEIIEM.

KoHTpormpHasa padoTa — CaMOCTOSTENIBHBIH TPV CTYAEHTAa, KOTOPBIH CIIOCOOCTBYET YITIYOIIEHHOMY

H3YYCHITIO Hpﬂﬁ,[[EHHGI‘G MaTCpHalld.

TEM.

Iles1b BHINOJIHAEMOM PAOOTHI:
- TIONIYYNTH CIIEI[HaIbHEIE 3HAHHSA 110 BEIOPAHHOH TEME,

OcHoBHbIE 331214 BbIIOJIHSEMOH PA0OThI:

1) 3aKperuieHHe IOTYYEHHEIX PaHee TeOpeTHYECKHX 3HAHHIL,

2) BeIpaOOTKa HABBIKOB CaMOCTOSTEIIFHOH pPaboTHI;

3) BBISICHEHHE TIOATOTOBJIEHHOCTH CTYIeHTa K OyAyIeH ImpakTHYeCKOH padorTe;

Becs 1pollecc HartHcaHHsI KOHTPOJIEHOH paboThl MOKHO YCIIOBHO Pa3AelMTh Ha CIeAYIOIIHE ATaIlbl:
a) BEIOOP TEMBI H COCTABIEHHE ITPeJBapHTEIbHOIO IDIaHa PadoTHI,

0) cOop Hay4yHOH HH()OPMAIHH, H3YUeHHE JINTEPaTYPHI,

B) aHAJIN3 COCTABHBIX YacTel ITpoOIeMbl, H3JIOKEHHE TeMBI,

r) oOpa0oTKa MaTepHalla B I[eJIOM.

TeMa KOHTPOIIBLHOM paboTHl BEIOHPAETCS CTYIAEHTOM CaMOCTOSTEIIFHO M3 IMPEIIOKEHHOIO CITCKA

H(}E[FGTGEK}*' KGHTI)GJ]LHGﬁ pElﬁGTBI CIIEAYET HAYHHATD C ITOBTOPCHHA COOTBETCTBYIOLICITO Pa3/IClia

yye OHHKA, Y4eOHBIX ITIOCOOMH I10 JAaHHOH TeME H KOHCIIEKTOB JIEKI[HI ITPOYHTAHHBIX paHee. [IpHCTyImaTh K
BBITOTHEHHIO PAbOTHI 63 H3YUEHHS OCHOBHBIX ITOJIOXKEHHH H ITOHATHH HAYKH, HE CIIEAVET, TaK KaK B 3TOM
CIIydyae CTYAEHT, KaK IIPaBIUIO, INIOXO OPHEHTHPYETCS B MaTepHalle, He MOXKET OTTPAaHHYNTEL CMEKHBIE
BOITPOCHI H COCPEMOTOUHTHh BHHMAaHIE Ha OCHOBHBIX, ITEPBOCTEIEHHEIX ITpo0jleMax paccMaTpHBaeMOM

TCMBI.

Ilocne EBI@DPE], TeMbl HeOOXOIHMO BHHMATEIBHO H3YUHTDb MCTOJHYCCKHE PCKOMCHIAIIH 11O

ITOATOTOBKE I{DHTPGJ]LHGﬁ pﬂﬁGTLI: COCTABHTE IINII4H pﬂﬁGTLI: I{DTﬂpHﬁ JOIJERCH BEIITOYATE OCHOBHEIC
BOIIPOCEI., OXBATBIBAIOIIIC B LICJIOM BCIHO HprﬂﬁﬂTBIEﬂEI\{}’TO TCMY.

Komnerennnn ody4aromerocsi, opMHpyeMbie B pe3yJbTaTe 0CBOeHHA JHCIHILIHHDbI

HanmMeHOBaHHe KOMIIETEHIHH

Kon, ¢opmymporka Kox, dopMmymipoBka HHIHKATOPa [ImaHHpyeMEIe Pe3yILTaThl 00YUeHHS 11O
KOMIIETEHIIH TUCIHIUIHHE (MOJIYIIXO),
XapaKTe PH3YIOIIHE STkl ()OPMIPOBAHILA
KOMITeTe HITHIT, HH/IHKATOPOB
OIIK-1 CriocobeH -1 omx-1 CItocOOHOCTE HCITOIB30BaTh 3aKOHEI U
PEIIATh 33 a4uH [ IppMeHSIeT MaTEMATHYECKHIT METOIBI TEOPETHYECKOH MeXaHHKI
IMpode CCHOHAIIbHOH armrapaT aHAJIMTHYECKON reOMEeTpHH, | KaK OCHOBBI OITHCAHIMA H PACUETOB
IEATENLHOCTH HAa OCHOBE | JIMHEHHOH alredpel, MEXAaHH3MOB.
HCIIONB30BaHH I TH(p]epeHIITHATBHOIO H
TEOPETHYECKHX H HHTETPAIbHOI O HCYHCIIEHHS
IIPAKTHYECKHX OCHOB tl)}mlcmm OJTHOH ITEPEMEHHOH.
OOKYMEHT NOANMUCAH
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€CTECTBEHHBIX H
TEXHHYECKHX HayK, a
TaK)ke MaTeMaTHYECKOI O
armrapara

M 1-2ome-1
I IppuMeHSIET MaTeEMaTHYECKHI

armrapaT TeOPHH (PYHKI[HIH
HECKOJIbKHX ITepeMeHHEIX, TEOPHH

(QYHKIHI KOMITIEKCHOT O
IepeMeHHOI'0, TEOPHH PSIOB, TEOPHH
TH(pPepeHITHAIBHEIX YPaBHEHHI.

HNJ1-30mx-1

[IpuMeHSeT MaTeMaTHYE CKHIT
armapaT TEOPHH BEPOSITHOCTEH H
MaTeMaTHYeCKOH CTaTHCTHKH.

N1-4omx
[IpuMeHSeT MaTeMaTHYE CKHIT
armapaT YHCIIeHHBIX METO/0B.

M J1-5omm-1

JleMOHCTPHPYET TTIOHHMAaHHE
H3HYECKHX SBIIEHHIT H YMEET
IIPHMEHAITH (PH3HYECKIHE 3aKOHEI
MEXAHHKH, MOIIEKYITIPHOH (PH3HKH,
TEPMOMHAMHKH, SIIeKTPHYECTBA H
MaTrHETH3MAa JUIS PeIIeHHS THITOBBIX
3aJlay.

M 1-60mm-1

JIEMOHCTPHPYET 3HAHHE
3JIEMEHTAPHBIX OCHOB OITTHKH,
KBAHTOBOH MeXaHHKH H aTOMHOH

(PH3HKH.

N JI1-7 o1
JleMOHCTpHpPYeT IIOHHMaHHE
XHMHYECKHX ITPOLIECCOB.

CI1ocOOHOCTE IPUMEHSATH 3HAHH L,
IIOIYYEHHBIE II0 TEOPETHUYECKOH
MeXaHHKE ITPH H3YYeHHH JHCIIHUIIIHH
NTpo()eCCHOHAIBHOTO ITHKIIA.

Tema 1.

2. @opMyJTHPOBKA 33JaHHS H €0 00bEM

OCHOBHEIE ITOHATHA H OITPEIETICHILA.

AKCHOMBI CTATHKH.

Bapmanr 1.

3amgaHue 1 Yepmeonc 1.

3amaHue 2 Yepmeoic 2.
Bapuanr 2

Sagadme 1 Yepmeoic 3.

3agaHue 2 Hepmeoic 4.
Tema 2. CHCTEMA CXOIAIIIXCS CHIL.
Bapuanr 1.

SagaHHe 1 Yepmeoic ).

3amaHue 2 Yepmeoxc 6.

AOKYMEHT NoanncAH

SNEKTPOHHOW NOANMUCHIO
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Tema 3.

IImockasg cucreMa CHIL.

Bapmanur 1.
3amanne 1 Yepmeoic 9.
3agaHHe 2 Yepmeowc 10.
Bapmanr 2.
3amgaHue 1 Yepmeoc 11.
3amaHue 2 Yepmeow 12.
Tema 4. DepMuEL.
Bapmanr 1.
3amanne 1 Yepmeoic 13.
3amaHue 2 Yepmeowc 14.
Bapumanr 2.
3amgaHue 1 Yepmeoic 15.
3amaHue 2 Yepmeoic 16.
Tema 5. TpeHHe CKOIbKEHHI H KaueHT.
Bapmanr 1.
3amgaHue 1 Yepmeoc 17.
3amaHue 2 Yepmeoic 18.
Tema 6. [IpocTpaHCTBEHHAS CHCTEMA CHIL.
Bapmanr 1.
3amgaHue 1 Yepmeoic 19.
3amaHue 2 Yepmeowc 20.
Tema7. CrozKeHHe MapanielbHBIX CHIL.
Bapuanr 1.
3amanne 1 Yepmeowc 19.
3agaHHe 2 Yepmeowc 20.
Tema 8. KimeMmarnka
Bapuanr 1.
3amanne 1 Yepmeowc 19.
3agaHHe 2 Yepmeowc 20.
Tema9. [Imockomapaliie ThHOe JIBHAeHIe TBEPIOro Tela.
Bapuanr 1.
3amanne 1 Yepmeowc 19.
3agaHHe 2 Yepmeowc 20.
AOKYMEHT NoanncAH
SNEKTPOHHOW NMNOAMNUCHLIO
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3.00111e TpeOOBaAHNA K HAMHCAHNIO H 0(pOPMIIEHHIO PAOOTHI

B comepkaHN KOHTPOJIbHOH padoThl HEOOXOMHMO IT0Ka3aTh 3HAHHE PEKOMEHIOBAHH O
JIUTEPATYPEI 110 JAHHOH TEME, HO ITPH 3TOM CIIEAYET ITPABHIIbHO II0JIb30BAThCS
IIEPBOUCTOYHMKAMI, H30eraTh Ype3MepPHOIO IUTHPOBAHHU L. [ IpH HCITOIb30BAHHH I{HTAT
HEOOXOIMMO YKA3BIBATh TOUHBIE CCBUIKH Ha HCITOIL3YEMBIH HCTOYHHK: VKa3aHHE aBTOpa
(aBTOPOB), HazBaHHe PabOThI, MECTO H T'OJ H3[[aHH S, CTPAHHIIHI.

B mportecce paboThl HaJl ITEPBOUCTOYHHKAMH 1[eJIECO00pa3HO JAelaTh 3aIlHCH, BBITIHCKH
a03alleB, IUTAT, OTHOCAIIMXCA K H30paHHOH TeMe. | IpH H3yUyeHHH CIIel[HaIbHOH IOPHIHYECKOH
JIATEpaTypel (MOHOTpadHii, CTaTeH, pelleH3HH H T.J[.) BaKHO 0OpaTHTh BHHMAHHE Ha Pa3IIYHbIE
TOYKH 3PEHHS aBTOPOB I10 HCCIEIYEMOMY BOITPOCY, Ha €r0 MPHBOIIMYIO apIr'YMEHTAIMIO H
BBIBOJIBI, KOTOPEIMH OITPOBEPTarOTCS HHBIE KOHIIETIIH.

Kpome pekoMeHI0BaHHOH CIIEIHAIILHOH IIMTePaTyPhl, MOKHO HCITOIIB30BaTh THOOYIO
JIOTIOIHHUTENBHVIO JIMTEPATYPY, KOTOpast HeoOXO0auMAa IS PaCKPBITHS TEMBI KOHTPOJILH O
padoTel. ECIH B IIEPHOJT HAITHCAHN I KOHTPOILHOH PadOThI OBUIH IIPHHATEI HOBBIE HOPMATHBHO-
ITPaBOBLIE AKTHI, OTHOCAIIHECS K H3IIaracMOH TeMe, HX HeoOXOIMMO H3YUHUTh H HCITOIL30BaTh
ITPH €€ BBITTOIHEHHH.

B KOHIle KOHTPOILHOH paOOTHI IIPHBOIHTCS ITOIHBIH OCHOMHOIpa(pHUeCKHIT IlepeYeHb
HCIIOJIb30BAHHBIX HOPMATHBHO-TIPABOBEIX AKTOB H CIIEI[HAIIBHON JIMTEPATYPHI. JJaHHEBIH CIIHCOK
YCIIOBHO MOYKHO ITOAPa3EIINTh Ha CIIEAYIOIIIE YaCTH .

1. HopMaTHBHO-ITPaBOBEIE aKTHI (JAFOTCS IO HX IOPHAMYIECKOH CHIIE).

2. YyeOHHKH, yueOHBIE ITOCOOH .

3. MoHorpaduu, yueOHBIe, y4eOHO-TIpaKTHYeCKHE TTOCOOHS.

4. Ilepuomyeckas reyars.

[IepBoncToyHNKH 2,3,4 JarOTCs IO aln(aBHTY.

OdopmneHne OCHOMMOrpapHIeCKHX CCHIIOK OCYINECTBIISIETCS B CIIEIYIOIIEM MOPSIKE:

1. @aviumisg 1 HHHIIHAIEL aBTOpa (KOJUIEKTHB aBTOPOB) B HMEHHTEIILHOM ITajiexe. [IpH
HaIIMYHH TpeX H 0ojIee aBTOPOB JOIYCKAeTCs YKa3bIBaTh (paMHIIHH H HHHIIHAJIEI IIEPBHIX JIBYX H
n00aBHTh «H Ip.». ECIM KHHTa HaIlMcaHa aBTOPCKHM KOIUIEKTHBOM, TO CCHIJIKA JIETIAETCS Ha
Ha3BaHHE KHUTH U €€ pegakTopa. OaMIUIHIO M HHHIM AL PEJAKTOPa IIOMEINAFOT ITOCIIE
Ha3BAHHS KHUTH.

2. IlomHoe HasBaHHE IIEPBOHCTOYHHKA B HMEHHUTEIIEHOM ITaJIeKe.

3. Mecto H3gaHus.

4. I'ox u3maHmsL.

5. O011iee KOIMMYECTBO CTPAHHI[ B padoTe.

CCHIIIKH Ha KYPHAJIPHYIO HIH I'a3eTHYIO CTAThIO JOIDKHBL COJIEPKaTh KPOME YKa3aHHBIX
BRIIIIE JJTAHHBIX, CBEAEHHS O Ha3BaHHH JKYpPHasla IIH Ia3eThl.

CCBIUIKH Ha HOPMATHBHBIH aKT JENArTCS ¢ YKazaHueM CoOpaHH 3aKOHOMaTeIbCcTBa PO,
HCKIIFOUEHNE MOI'YT COCTABIISTEH CCHIJIKH HAa POCCHICKYIO Ta3eTy B TOM CIIyYae, ECIIH JaHHBIH
HOPMAaTHBHEIH aKT eIlle He OITyOIHKOBaH B C3 PD.

[Ipu HCcIoMb30BaHHH IUTAT, HAESH, ITPOOIIEM, 3aHMCTBOBAHHEIX V OTAEIIFHEIX aBTOPOB,
CTAaTHCTHYECKHX JAHHBIX HEOOXOIMMO IIPAaBHIILHO H TOYHO JAEIaTh BHYTPH TEKCTOBBIE CCHIIIKH
Ha IIEPBOHCTOYHHK.

CCHIIIKH Ha HCITIONB3YEMBIE IIEPBOMCTOYHHKH MOXKHO JIENIATh B KOHIIE KaKIOH CTPaHUIIBL,
THOO0 B KOHIIE BCEH pabOThI, HYMepPaIsI MOXKET HAUMHATHCS Ha Ka)KIOH CTPaHHIIE.

CrpykrypHO KoHTponsHas paboTa COCTOHT TOINBKO H3 HECKOILKHX BOIMPOCOB (3-6), Oe3
ri1aB. OHa 00s43aTeNbHO JIOIKHA COJIEPKaTh TEOPHIO H IIPAKTHKY PacCMaTPHBAEMOH TEMEL.

4.PexoMeHIa1IMH 110 BLINOJIHEHHIO 32 JAHH A

ACKYMEHT T1OATNMCAH CKH ITOCIIELOBATEIBHO, IPAMOTHO 1
ANEKTPOHHOM NOANUCHIO | e > 1P
Cepruddukar: - 12000002A633E3D113AD425FB50002000002A6 ATYILHBIH IHCT. OH CONEPHT Ha3BaHHeE
Bnapenewu! Webayxoea TateaHa AnexcaHaposHa (baLﬂIJII[EG: HHITIIHAJIBIL, }”IEHGE 3BaHIC H

[MI[HAJIBI ABTOPA, HOMED I'DVIIIIEL.
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Ha ciegyroreM JIHCTE IPHBOAUTCS COAEPKaHHE KOHTPOIBHOH paboThl. OHO BKIIIOYAET B
ce0s. BBEJeHHE, Ha3BaHHE BOITPOCOB, 3aKIFOUEHHE, CITHCOK JIHUTEePaTYPHI.

BeeneHne qomkHO OBITE KpaTKHM, He Oonee 1 crpaHuIlsl. B HEM HEOOXOMHMMO OTMETHTH
AKTYaJIbHOCTh TEMBI, CTEIIEHD €€ HAYUHOHN pa3padOoTaHHOCTH, IIPEeJAMET HCCIIEeOBaHNs, I[Eb U
3aJ1auM, KOTOPEIE CTAaBATCA B padoTe. M3lmoKeHHe KaxI0ro BOIIPOca HEOOXOAMMO HavyaTk €
HaIICaHH I 3ar0JI0OBKA, COOTBETCTBYIOIIEMY OITIaBIEHHIO, KOTOPBIH JOIIKEH OTpakaTh
COJIep’KaHHe TeKCTa. 3arO0JIOBKH OT TEKCTa CIeAyeT OTHEeISITh HHTepBaaMi. KaKIbIH 3arojIoBOK
00sm3aTENBHO JOIKEH IIPEAIIIECTBOBATh HEIIOCPEACTBEHHO CBOEMY TEKCTY. B TOM ciryuae, Korja
Ha OYEPEMHON CTPAHHUIE OCTAETCS MECTO TOIBKO JIJIS 3aI0JIOBKA M HET MEeCTa HH JJIS OJHOH
CTPOYKH TEKCTa, 3ar OJIOBOK HYKHO ITHCaTh Ha CIIEAVIOIIEH CTPaHHIIE.

HM3mmaras Borpoc, KaxKIbeIH HOBBIH CMBICIIOBOH ad3a1] HeOOXOJHMO HaYaTh ¢ KPaCHOH
CTPOKH. 3aKOHYHTH H3II0KEHHE BOIIPOCA CIIeIYET BRIBOLOM, HTOT'OM ITO COJEPKAHHIO JTJAHHOTO
pasjena.

M3moxeHHe cofepKaHHI BCEH KOHTPOJIBHOH PadOoThI JOIKHO OBITE 3aBePIIEHO
3aKIIIOYEHHEM, B KOTOPOM HeOOXOIMMO JaTh BEIBOABI IIO HAITHCAHHIO PaOOTHI B IIETIOM.

CTpaHHIBI KOHTPOIIEHOH paboTHl JO/KHEI HMETh HyMepallHio (CKBO3HOH ). Homep
CTPaHHIBI CTABUTCS BBEPXY B IIPABOM YITIY. Ha THTYIIFHOM JIMCTE HOMEP CTPAHHUIIEI HE
cTaBUTCS. OINTHMAaIbHBIH 00BEM KOHTPOIBHOH padoThl 10-15 cTpaHHI] MAIITHHOITMCHOI'O TEKCTA
(pasMep mpHdTa 12-14) yepes MoTyTOPHBI HHTEPBAJI HAa CTaHAapTHBIX IHcTaxX opMara A-4,
OIS BepxHee —15 MM, HIKHee —1 SMM, JIeBOe —25MM, IIpaBoe —1 M.

B TexcTe KOHTPOIIBEHOH pabOoTEI HE JIOITYCKAETCSI IIPON3BOIIBHOE COKpAIIlEHHE CIIOB
(KpoMme OOINEITPHHSTHIX).

[1o BceM BO3ZHHKIIIMM BOITPOCAM CTYAEHTY CIeAyeT 00paIarbCs 3a KOHCYIIbTAIHEN
Iperoaarareiro. CPOoK BEITTOTHEHNS KOHTPOILHOH PadOTHI OIPENETIAETCS IIPENOfaBaTEIIEM H
OHa JOJIKHA OBITH CllaHa He ITO3JHEE, UEM 3a HEeJIeIIr0 JI0 SK3aMeHa. [1o pesynbraraM IpoBEpKH
KoHTpomnsHasg padoTra olleHHBaeTCA Ha 2-5 GarioB. B ciiyyae oTpHI[aTelbHOH OLIEHKH, CTYIEHT
JIOIDKEH O3HAKOMHTECS C 3aMEYaHHSIMH H, YCTPAHHB HEJIOCTAaTKH, IIOBTOPHO cllaTh padoTy Ha

IIPOBEPKY.

S. I1u1aH — rpauK BBINOJIHEHHSA 32 aAHH S

Ne | DTan BbIIOJIHEHH A 32/ JaHH A O0bem YacoB AJ151 BLOIOJIHEHHSA 3aJaHAA (acTp.)

1 2 3 4 5 6 7 8 9 10

BomoJiHeHHe KOHTPOJIbHBIX 3aaHHH
| [TlomyueHne 3aJlaHH Ha | +
YCTAaHOBOYHOM 3aHSTHH, aHAJIH3
€ro C IpernoJgaBareiieM
2 HM3ydyeHHe  JmMTEpaTypel 1A + + + + + + +
BBITOITHEHHS 3aJaHHI
KOHTPOJIbHOH PaOOTEI
3 BrITTomHeH e 3a1aHuH + +
KOHTPOJILHOH padoTHI, eé
oopmireHme

6. Kputepnn oneHHBaHHA PadOThI
Oyenka «omauyHoy» BEICTABIIETCS CTYAEHTY, €CIIH TeOpEeTHYeCKOe COJEpKaHHe Kypca
OCROEHO TIOMHOCTRIO. 0e3 TThoOETOoR: MCUYEDITRIBAOIIE, IIOCIEeAOBATEILHO, YeTKO H JIIOTHYECKH

NOKYMEHT NOANMWUCAH

SNEKTPOHHOM MOAMMCHIO BILETCS C 3ajla1aMH, BOTPOCAMI H JPyTHMH

Ceprudbiikat: | 12000002A633E3D113AD425FB50002000002A6 B OTBeTe JOIOIIHUTEILHBIH MaTepHaJIBCE
Bnapeneyic 11y ieRayoBa T aTbAHA fNSHCAHARQRHA [OJTHEHBI, KA4eCTBO HX BHIIIOIHEHHSI OLIEHEHO
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yHclIoM OaioB, OMH3KHM K MAaKCHMAaIbHOMY, aHaIH3HPYeT IIONYyYeHHBIE PpPe3yIbTaThI,
IIPOSBIISIET CAMOCTOSTEIIbHOCTD ITPH BBITOITHEHHH 33 TaHHH.

Oyenka «xopouioy BBICTABIIIETCA CTYAEHTY, €CIIH TeOpeTHYeCKOe COep:KaHHe Kypca
OCBOEHO IOIHOCTBhI0, HEOOXOAHMBIE ITPAKTHYECKHE KOMIIETEHI[HH B OCHOBHOM C() OpPMHPOBAHEI,
BCE IIPEIYCMOTPEHHBIE ITPOrpaMMOH OOydeHHS y4eOHBIE 3aJaHHS BBIIIOJHEHBI, KAYeCTBO HX
BBITIOITHEHH ST JJOCTAaTOYHO BEICOKOe. CTYJIEHT TBEPAO 3HAaeT MaTepHall, TPaMOTHO H IO CYIIECTBY
H3JIaraeT ero, He JOITYCKas CYII[eCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOC.

Oyenxa «yooenemeopumensHoy» BEICTABISETCS CTYAEHTY, €CIIH TeOpeTHYECKOe
coiep’KaHHE Kypca OCBOEHO YacTHYHO, HO ITPOOENIsl He HOCST CYIIECTBEHHOIO XapakTepa,
OONBINMMHCTBO IMPeAYCMOTPEHHBIX ITPOrPaMMOH 3aJaHHIl BBIIIOJIHEHO, HO B HHX HMEIOTCS
OMIMOKH, IIPH OTBETE Ha ITOCTARIEHHBIH BOIIPOC CTYAEHT JOITyCKAaeT HETOYHOCTH, HeJOCTAaTOYHO
IIPaBIUIbHBIE (DOPMYIIHPOBKH, HAOIIOAAIOTCS HAPYINEHHS JIOIHYECKOH ITOCIeJOBaTEeIIbHOCTH B
H3JI0KEHHH IIPOrPaMMHOIO MaTepHalIa.

Oyenxa «HeyooenemeopumensHoy» BBICTABISETCS CTYIAEHTY, €CIIH OH He 3HAaeT
3HAUHTEIILFHOIH 4YacTH ITPOrpaMMHOIO MaTepHalla, JMJOITYCKaeT CYIIeCTBEHHBbIE OIMHOKH,
HEYBEPEHHO, ¢ OONBIMMMH 3aTPYAHEHHSIMH BBIIOIHSET ITPaKTHYECKHE PabOThI, HEOOXOMHMEIE
IIPAaKTHYECKHE  KOMIIETEHIIHH He  C(QOPMHpPOBAHBL, OOJBIMHHCTBO  IIPeXYCMOTPEHHBIX
IIporpaMMoi 00ydeHHs y4eOHBIX 3aJJaHHH HE BBIIIOJIHEHO, KAYECTBO HX BBIIIOJHEHHS OLIEHEHO
YHCIIOM OaJUI0B, OIM3KHM K MHHHMAJIBHOMY.

7. Ilopanok 321 THI pA0OTbI

[Tormyyus rmpoBepeHHYIO PaboTy, CTYAEHT J0JIKEH BHHMATEIILHO O3HAKOMHUTECS C
pPeLeH3HEH, ITOMETKAMH Ha ITOJISIX M BBIIIOIHHTE BCE YKa3aHH I HAYYHOI'O PYKOBOAHTENIS. Ecin
pabora He JOITYINEHA JO 3all[UThI, HEOOXOIMO 03HAKOMUTECS C PELIEH3HEH, 10padboTaTh
KOHTPOJIBHYIO padoTy, VCTPAaHHB BCE HeJOCTAaTKH, YKa3aHHEIE HaVUHBIM PYKOBOAHUTEIEM, H B
HOBOM BapHaHTE CAATh HA IIPOBEPKY.

B ycTaHOBIIEeHHBIH Ka(eIpoi CpOK HCITOIHHTENL 00s3aH SIBHTHCS Ha 3aIlUTy
KOHTPOJIBHOH PabOoTEL, HMeS ¢ COOOH ITOCIIEHII BapPHAHT, PEIIEH3HIO HA IIEPBELIH BAPHAHT C
3aMEYaHISIMH PYKOBOIUTENS H 3aUETHYIO KHIKKY.

[Ipu 3a1mure CTyAeHT JOIKEH OBITh TOTOB OTBETHTH Ha BOIIPOCHI HAYYHOIO
PYKOBOIHTEIS ITO BCEH TeEME KOHTPOIILHOH PabOTHI.

OreHKa paloTHI IMIPOMU3BOAUTCS I10 YETHIPEXOAIBHON CHCTEME. «OTIIHYHOY, («XOPOILIIOY,
«YIOBIIETBOPUTEIBLHOY, «HEYAOBIETBOPHUTEIILHOY. 110CTIe 3aIIMTHI MTOIOXKHTEIIbHAS OL[EHKA
BBICTABIISIETCS B 3aUETHYIO KHIDKKY. 3allHINEHHBIE KOHTPOIBHEIE PaOOTHl HE BO3BPAIIalOTC H
XpaHsIrcs B (poHe KadepHI.
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BBeaeHune
MeToaniecKie YKa3aHUs H 3aJaHU s U1 BBITIOHEHHS CAMOCTOST €JIbHOH paldOTEhI
CTYAEHTAMH IT0 JHCIHIUINHE «MeXaHHKa (TeopeTHYecKas MeXaHHKa)» 110 HaIllPaBIEHHEO
IMoAroTOBKH OakanaBpos: 08.03.01 CTpOHTENILCTBO .
MeToaH4ecKoe ITOCOOHE COMEPANUT BECH HEOOXOMMMBIN MaTEPHA IS BRITIOIHEHH S
CaMOCTOST eIIbHOH PabOoTHI IT0 JUCIIHINIHHE «MeXaHnKa (TeopeTHYecKas MEXaHHKA )
B maHHOM MeTOAHYECKOM ITOCOOHH ITPHBEIEHEI TEMBI H BOITPOCHI JJISI CAMOCTOSITEIIBHOI'O

H3YUYCHHA.
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1. O0mas XxapakTepHCTHKA CAMOCTOSTEIbHOH PadoThI CTY/I€HTA

CamocTtosrenpHas pabora — 3TO BHA YUEOHOH AEATEIIbHOCTH, BBITTOMHSIEMBIH YUAIIIIMCS
0e3 HENOCPEACTBEHHOIO0 KOHTAKTa C IIPEeNojaBaTelIeM IIH YIIPABIISEeMEIH ITPerogaBaTeleM
OIIOCPENOBAHO Yepe3 CIIEIHAIbHbIE YVUeOHBIE MaTepHaJIbl, HEOTheMIEMOE 00Sg3aTEeIbHOE 3BEHO
Ipolecca OOYUEHH S, IIPeAYCMAaTPHBAIOIIEE TIPEKE BCEr0 HHAHBHAVAIILHYIO PadOoTy YUaIlHXCs
B COOTBETCTBHH C YCTAHOBKOH ITPEIIOofaBaTells WIH YueOHHKA, ITPporpaMMbl OO0YUEHHA.

Ha coBpeMeHHOM 53Tame CaMOCTOSATENbHYIO paldoTy CTYAeHTa CIeAYeT pasdeliTh Ha
pabory ¢ OyMa)XHBIMH HCTOYHHKAMH HHpoOpManpH, T.e. Yy4eOHHKAMH, MEeTOJHYECKHMH
ITOCOOH SIMH, MOHOTpa(HSMH, JKYPHaJIaMH H T.JI. H 3IeKTPOHHBIMH HCTOYHHKAMH HH( OpMAaIlHH,
T.€. JOCTVII K INIEKTPOHHBIM pecypcaM uyepes3 MHTepHET.

CerogHs CaMOCTOSTEIILHVIO pabdoTy CTYAeHTa HEBO3MOXKHO IIPeJCTaBHTL  Oe3
HCITOJIb30BaHHSA HHQOPMAIMOHHOH ceTH — HMHTepHeT. HeoOXOIHMOCTH HCITONB30BaHHSA
MHTepHeTa BOSHHKAET HE TOIBKO ITPH ITOATOTOBKE K IPAKTHYECKHM H CEMHHAPCKHM 3aHSITHIM,
HO, B OOJIBINIIEN CTEIIEHH, ITPH HAITMCAHHH Pa3IHYHBIX HCCIIEA0BATEIbCKHX H TBOPUYECKHX pador.
MHorHe coBpeMeHHBIe MOHOTPa(HH, IIEPHOJHYECKHE JKyPHAaIBl H3aHbl TOJILKO B BIEKTPOHHOM
BH/IE H C HIMH MOJKHO ITO3HAKOMHTECS TOJIFKO B MHTepHeTE.

Ilen B 3373498 caMOCTOATEILHOIl PpadoThbl: (QOPMHpPOBAHHE CIIOCOOHOCTEH K
CaMOCTOST eJIbHOMY ITO3HAHHIO H 00YUeHHIO, TIOHCKY THTEPaTyphl, 0000IIEHHIO, O()OPMIEHHIO H
IIPEACTABIIEHHIO IIOIIYVUYEHHBIX PE3VIIBTATOB, HX KPHTHYECKOMY aHAJIM3y, ITIOHCKY HOBBIX H
HEOPIHHAPHBIX PEIIEHHI, apryMEeHTHPOBAHHOMY OTCTAaHBAHHIO CBOHX IIPEUIOKEHHH, YMEHHH
TTOATOTOBKH BBICTYIUIEHHI H BEAEHHS JHCKYCCHI.

HEpE‘IEHb IVIAHHPYEMbIX PE3VJIbTATOB ﬂﬁ}"lEHHH o dUCIIHILJINHE, COOTHECEHHBIX C
INJIAHHDPYEMbIMH pPE3YJAbTAaTaMH 0CBOCHHSA ﬂﬁpﬂ&ﬂEﬂTEﬂhHﬂﬁ nporpavmbli

Kog, opMymipoRka Kox, ¢opMmynnpopka HHAHKaTOpa | IlmaHmpyeMsie pe3yabTaThl OO0YUEHH
KOMIIETEHI[HH 10 JTHCIIIUTHHE (MOIYIII0),
XapaKTePH3YIOIIHE HTaITEI
(hOPMIPOBAHILA KOMIIETeHIHIT,
HHIHKATOPOB
OIIK-1 CriocoGen HI-1omk-1 C1tocoOHOCTE HCITOIBL30BATh
PEIIaTh 3aJaqH [IppMeHSeT MaTeMaTHYECKHH 3aKOHBI H METOBI TEOPETHUECKOI
ITpoheCCHOHATIHHOMH armrapaT aHaJIHTHYECKOI MeXaHHKH KaK OCHOBBI OITHCAHH I
IesITeIbHOCTH Ha reOMETPHH, JINHEHHOH aJIreOpEI, H PacyE€TOB MEXAaHH3MOB.
OCHOBE T pepeHITHATLHOTO H
HCIIOIIb30BAHH I HHTETPAIBHOIO HCUHCIIEHHS
TEOPETHYECKHX H (PYHKIIHH OJHOH ITepeMeHHOH.
ITpaKTHYeCKHX OCHOB | M]I-20mmx-1 CItocOOHOCTE IIPHMEHSTE 3HAHHM AL
eCTeCTBEHHBIX H [IprMeHsIeT MaTeMaTHYeCKHI IIONIYYEHHBIE TI0 TEOPEeTHYECKOMH
TEXHUYECKHUX HAYK, @ | armrapaT TeOpPHH () YHKI[HH MeXaHHKE ITPH H3YYESHHH
TaKXe HECKOIIbKHX IIEPEMEHHBIX, THCITHILIIHH ITPO(peCCHOHAILHOT O
MaTeMaTHYECKOI'O TeOpHH (PYHKIHH KOMIUIEKCHOIO | ITHKIIA.
arrapara IIEPEMEHHOIO, TEOPHH PSIIOB,
TeOpHH JH(](pepeHITHATbHBIX
YPaBHEHHH.
M-30rmx-1
[ IppMeHSeT MaTeMaTHYECKHI
armrapaT TEOPHH BEPOSITHOCTEH H
[OKYMEHT MOANVCAH I CTHKH.
3NEKTPOHHOW MOAMUCHIO
Ceprucdukar: 12000002A633E3D113AD425FB50002000002A6 .
Bnapeneu; lLleBayxoea TateAHa AnekcaHpoBHa CCKRHH
‘TOIOB.
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M-S0 -1

JIeMOHCTPHPYET ITOHHMAaHHE
(pH3HYECKHX SBIEHHH H YMeeT
IIPHUMEHSTH (PH3HYECKHE 3aKOHBI
MEXAaHHKH, MOJIEKYILIPHOH
(PH3HKH, Te pPMOIHHAMIKH,
SIEeKTPHYECTBA H MarHETH3Ma IS
PEIIEHHS THIIOBBIX 3a1a4.

W ]1-60rm:-1

JIeMOHCTPHPYET 3HAHHE
3IIEMEHTAPHBIX OCHOB OITTHKH,
KBAHTOBOH MeXaHHKH H aTOMHOH
(PH3HKH.

-7 omx -1

JIeMOHCTPHPYET ITIOHHMAaHHE
XHMHYECKHX ITPOIIECCOB.

2. Il;ian - rpa¢guK BBIIOJTHEHHSA CAMOCTOAT €JIbHOM PadoThI

Koxrr Cpencrea u OOBEM YaCOB, B TOM YHCIIE
peanusyeM TEXHOJIOTHH CPC KOHTaKTH Bcero
Kmﬂiﬁ;e Buj gesrenm,HOCTH OHEHE as padora

15051 - CLYACHTOB r[penz,[[aﬁa
HHIHKATOP TEIIEM
a(oB)
3 ceMecTp

OIIK-1 CaMOCTOSITEIILHOE Cobecenmopanne | 34,74 3,86 38.6
m; Hﬂf H3YUEHHE JINTEePaTYPhI
%:jf % 6. 110 TEMaM
m_ja } No 1-9
OIK-1 [loaroroBKa K OTYET 4,86 0,54 5.4
(Hﬂjl Hﬂf TIPaKTHYECKHM (YCTHBIT)
%5 % . 3aHATHSIM
JI-7)
OIIK-1 Harmcanie KOHTpOnbHAA 9 | 10
glﬂﬂ; %341 KoHTpoIbHOit paGOTEL paGoTa
1T-S; AL-6:
J1-7)

HMroro 3a 3 ceMecTp 48,6 3.4 54

Hroro | 48.6 3.4 54

3. MeroanyecKkne peKOMeHIAAIMH 110 H3YYEeHHIO TEOPEeTHYECKOr 0 MAaTepHaJIa
3.1. Buo camocmoamensHou padoomsl.: camocmoanmebHoe u3yueHue aumepantypol
M3yuyats  yuyeOHyYHO  JHCIHIUIMHY  «MexaHnka  (TeopeTHYecKas  MeXaHHKA)»
PEKOMEHIYETCA 110 TEMAM, IPEABAPUTEIIBHO 03HAKOMUBIIIHCE C COAEPKaHHEM KaXJI0H H3 HIX B
IIporpaMMe JIHUCIMIUIMHEL. [IpH TeOopeTHYecKOM H3VYEHHH JUCIIHIUIMHBI CTYAEHT IOJDKEH

[OKYMEHT NOANUCAH " TIpHMepHBIIT TIepeueHb IMTEPaTyPEL IIPHBEICH B

INEKTPOHHOW NOANMUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TaTeAHa AnekcaHapoBHa O Marcpiaila CTy/lcHIaM HHIAIOTCA JISKHHH 110

HIITHHBI. Ha JICKITHSIX. H3JIArarOTCHd H JICSTdaJIBHO
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paccMaTpHBarOTCAd HaHOONIee BaXKHBIE BOIPOCHI, COCTABIISIOINNE TEOPETHUECKIOI H
IIPAKTHYECKHI (PYHAAMEHT JHCIIUIUIHHEL.

Hmozoeslit npo0ykm: KOHCnEeKm JieKUILU

Cpeocmea u mexHonozuu oueHku: Cobecedoséariue

Kpumepuu ouernuearnun: OlieHKa «OTIIMYHOY» BBICTABIIETCS CTYIEHTY, €CIIH B ITOJTHOM
00BbEeMe H3YUYEH KYPC JaHHOH JHUCIHIUIHHBI H BBIITOTHEHEI IIPAKTHYECKHE 32 aHH I

OlleHKa «XOPOINO» BBICTABIILIETCS CTYIAEHTY, €CIIH JOCTAaTOYHO ITOJIHO H3VYEH KYpPC
TAHHOH JHCIMIUIMHEI H BBIITOJIHEHEI IIPAKTHYECKHE 32 aHH S

OlleHKa «YIOBIETBOPHTEIILHO» BBICTABISETCS CTYIAEHTY, HEIOCTATOYHO E€CIH IIOIHO
H3VYEH KYPC JaHHOM JHCIUIUIMHEL H BBIITOITHEHEI IIPAKTHYECKIE 3aJaHH I

OlleHKa «HEYIOBIETBOPHTEIIEHO» BBICTABIISETCS CTYIEHTY, €CIIH OTCYTCTBYIOT 3HAHHS H
ITPAKTHYECKHE HABBIKH 110 JTAHHOH JHCITHIUIHHE.

TemblI 151 CAMOCTOATE/ILHOT0 H3YYECHHS:

OCHOBHEIE ITOHATHS H OIpeAeIeHH . AKCHOMEI CTaTHKH.
CHCcTeMa CXOISIIHXCS CHIIL.

IIImockag cucTeMa CHII.

DOepMBEI.

TpeHHe CKOJIbKEHHSI H KaueHH 5.

[IpocTpaHCcTBEHHAs CHCTEMA CHIL

CHoKeHHe ITapaie/IbHBIX CHIL.

KuHematHka

[[mockomapauieabHOE JBHKEHHE TBEPAOr O TEIA.

WA R WD =

3.2. Buo camocmoamensHou pavoomsl: n0020MOEKA K NP AKMUYECKUM pabdomam

Hmocosstit npodykm: OTYET 110 ITPAKTHUYECKOMY 3aHSTHIO

Cpeocmea i mexHoa02HI OWEeHKIL. 3all[lTa OTYeTa

Kpumepuu oyenusanua: OLEHKa «OTIIMYHOY» BBICTABIISIETCS CTYIAEHTY, €CIIH B IIOJIHOM
00BEME H3YVYEH KYPC JAaHHOH JHCIHIUINHBI H BEITIOITHEHEI IIPAKTHYECKHE 3aJaHI S

OIleHKa «XOPOINOY» BBICTABRISETCS CTYAEHTY, €CIH JOCTaTOYHO ITOIHO HM3VYEH KYPC
TAHHOH JHCIHMIUTHHEI M BBITIOIHEHBI ITPAKTHYECKHE 3a[aHH 5

OILleHKa «YIOBJIETBOPUTEIILHO» BBICTABISETCS CTYIEHTY, HEJOCTAaTOYHO, €CIIH IIOJHO
H3YYEH KYPC JaHHOM AU CIUIUIMHBI M BBIITOIHEHBI IIPAKTHYECKHE 3aJaHH I

OlIleHKa «HEYIOBIETBOPHTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIM OTCYTCTBYIOT 3HAHNSI H
ITPaKTHYECKHE HABBIKH 110 JaHHOH JUCIHIUIHHE

4. MeTognueckne YKa3aHH S

1. Mertogmyeckre VyKa3aHHS IS ITPOBEAEHHSA IIPAaKTHYeCKHX PaldoT I10 JHCIHIUIHHE
«MexaHnka (TeopeTHdecKkasd MeXaHHKa)» CTYAEHTAaMH HalpaBlIeHHS ITOATOTOBKH
08.03.01 CTpOHTEILCTBO.

2. MertogmueckHe VKa3aHHS BBINIOJIHEHHS KOHTPOJIBHOH paloThl 110 JHCILHILIHHE
«MexaHnka (TeopeTHdecKkasd MeXaHHKa)» CTYAEHTAaMH HalpaBlIeHHS ITOATOTOBKH
08.03.01 CTtpoHTEILCTBO.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO
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5. Metoanueckne YKa3aHHA K SK3aMeHY
[Ipoleaypa ImpoBeAcHHS BK3aMeHa OCVIIECTBIISIETCS B COOTBETCIBHH C IlomokeHHeM o
ITPOBEJIEHHH TEKYIIEr O KOHTPOISA YCIIEBAEMOCTH H IIPOMEKYTOUYHOH aTTECTAI[HMH O0YYaIOIIHXCS
110 00pa30BareJIbHEIM ITporpaMMaM BeICIIET 0 0Opa3zopaHisa B CKDY.

B sk3aMeHaI[MOHHBIN OMJIET BKIIFOYAIOTCS TPH BOIpoca (OJHH BOMPOC IS ITPOBEPKH
3HAHHH H JBa BOIIPOCca JJIS IIPOBEPKH YMEHHH H HAaBBIKOB CTYAEHTA).
JI1s TOATOTOBKH 110 OHIIETY OTBOAHTHCS 30 MHHVYT.

HPH IIOATOTOBKE K  OTBCTY CTIVIACHTY IIPCHOCTABICACTCH  IIPABO  ITOJIB30BAHHA
CITPAaBO™THBIMII TaOIIHI[aMH

HpH ITPOBEPKE ITPAKTHHUCCKOI'O 3adaHITA, OLICHIIBAIOT CAL.
— 3HAHHC IIaPaMCTP4d,

— IIOCIIEJOBATCJIbHOCTE H PAIIHOHAJIBHOCTDL BBIOIOJIHCHILA.
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