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BBenenune

Mertoanyeckue yKa3aHus MpeAHa3HAYCHBI I CTYICHTOB, O0YYAIOIIUXCs 10 HAIIPABICHHIO
noarotoBku 08.03.01 CrtpoutesibCcTBO, HampaBieHHOCTh (mpoduib) noarotoBku «Iopojackoe
CTPOUTENICTBO M XO3SIMCTBO». B METOAMUYECKOM YKa3aHUHM TPUBOJIATCS OOIIUE CBEICHHS II0
BBITIOTHEHUIO TMPAKTUYECKUX pPabOT, B KaxJOH NPAaKTUYECKOW paboTe NpPHUBENCHBI KpaTKUE
CBEIICHUS U3 TEOPUH, METOIMKA pacyeTa, peKOMEHIyeMasl TUTeparypa.

Meroaundeckoe ykazaHue paspaboraHo Ha ocHoBaHuHM TpebOoBanuii ®I'OC BO u paboueit
nporpaMMsl 1o aucuuiuivie «08.03.01 Mexanuka (TeopeTudeckass MEXaHUKA)».



IIpakTnyeckoe 3anarue 1
Tema 1: OcHOBHBIC IOHATHSA M ONPeeSIeHUsI. AKCHOMBI CTATHKH

Llenp: HAy4YnUTHCS ONPEACIIATh PEAKIIMH ONOp OaNKu
3HaTh: peaKiuu CBS3EH,
YCJIIOBUM PAaBHOBECHS IJIOCKOW U MMPOCTPAHCTBEHHOW CUCTEM CHIJI,
YMeTh: UCHONB30BaTh 3aKOHBI U METOJbl TEOPETUUECKON MEXAaHUKU KaK OCHOBBI
OTMCAHUS U PACUETOB MEXAHU3MOB TPAHCIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTMUYECKUX
MaIiH 1 000pyI0BaHUS.
AxmyanbHocms memvl 0OBSICHICTCS OCHOBHBIMU TIPUHITUIIAMU OTIPEICTICHIS
peakiMii BOHUKAIOIIMX B ONOPaX peajbHbIX OaIOK.
Teopemuueckas uacmo:
MexaHnka n3ydaeT 3aKOHbl MEXaHUUECKOTO JBUKCHMUS.
Teopemuueckaa mexanuka - pa3iesl MEXaHUKH, B KOTOPOM U3YYalOTCs JBUKCHUS
MEXaHUYECKUX CHCTEM U OOIIHME CBOWCTBA ITUX JBUKCHUH.
Teopernyeckas MexaHuKa paccMaTpuBaeT aOCTpaKTHbIE Modenu Ten. Mooenamu
meopemuyecKou MexanuKku A6aa10mcsl:
a) MaTepuasbHas TOUKa;
0) abCOJIFOTHO TBEPJIOE TEJIO;
B) MEXaHUYECKasi CUCTEMA.
Cmamuka - pa3jiell TEOPETUYECKON MEXAHUKH, B KOTOPOM U3y4aeTCs
MEXaHHYECKOE
B3aMMOJICHCTBHE MAaTepUATILHBIX TEJ MEXIy cO00i 0e3 ydeTa uX MeXaHUIeCKOTO
JBUKCHUSL.
Mexanuueckoe 0susriceHue N3MEHEHUE C TCUCHUEM BPEMEHH B3aUMHOTO MOJIOKEHUS
B IIPOCTPAHCTBE MaTepHUATbHBIX TEJ UM YacTell JaHHOTO TeJa.
Mamepuanvhoii mouKoit Ha3bIBAIOT FTEOMETPUUYECKYIO TOUKY, 00J1a/1al0111ast MaCCOM.
Cucmemoii mamepuanbHplX MOYEK HA3BIBACTCS TaKasi UX COBOKYMHOCTb, B KOTOPOU
MOJIOKEHUE U JABWKEHHE KaKJIOW TOYKH 3aBUCUT OT TOJIOKEHUSI U JABUXKEHUS BCEX
OCTaJIbHBIX TOYEK JAHHOUW cucTeMbl. YacTO CUCTEMY MaT€pUAIIbHBIX TOYEK HA3bIBAKOT
Mexanuueckou cucmemou. YacTHbIM CllydaeM MEXAHUYECKOM CUCTEMBI SIBIISECTCS
a0COJIFOTHO TBEP0E TEJIO.
Abcontomno meepovim Ha3bIBACTCS TEJIO0, Y KOTOPOTO PACCTOSIHUE MEXKIY JIFOOBIMHU
JIBYMSI TOUKaMH BCET/Ia OCTAETCSl HEU3MEHHBIM (T.€. 3TO aOCOIIOTHO MPOYHOE U
Henedopmupyemoe 1eio). C600600HbIM HA3BIBAIOT TBEPAOE TEIO, ABUKCHUE
KOTOPOTO HE OTPAHUUYCHO APYruMHu Tesiamu. Hec60000HbIM HA3BIBAIOT TEJIO,
JBIKEHUE KOTOPOT0, TAK WM WHA4Ye, OTPAaHUYCHO ApYruMu Tesiamu. [lociennue B
MEXaHHUKE Ha3bIBAIOTCS CEAZAMU.
Cunoir Ha3pIBAIOT MEpPY MEXAHMYECKOTO [IEWCTBUS OJHOTO Tejla Ha JpYyroe.
[TockonpKy B3aMMOJIEMCTBHUE TEI OMPEIAECISETCA HE TOJBKO CBOEH MHTEHCUBHOCTBIO,
HO U HampaBJIiEHUEM - CHWJIAa SBJISICTCS BEJIMYMHON BEKTOPHOM M HaA UepTexax
n300paxkaeTcs HalpaBJICHHBIM OTPE3KOM (BEKTOPOM). 3a €IMHUILY CHUJIBI B CUCTEME
CH nipunsart uotomon (H). O603HAYaAIOT CUITBI
F, P, Q..).
3arjJaBHBIMU OyKBamH JaTHHCKOTO andauta ( UwciieHHbIe 3HAUYCHHS (WJIH MOIYIH
BEKTOPHBIX BeIM4YWH) OyzemM 0003HaYaTh TEMU ke OyKBamMu, HO 0€3 BEpXHUX CTPEIOK

(F,P,Q..).



Jlunueii deitcmeus cuipl Ha3bIBACTCS NMPSAMAsi, BIOJIb KOTOPOU HAMpPaBIIEH BEKTOP
cuibl. Cucmemoui cun Ha3bIBaeTCA 100asi KOHEYHAsi COBOKYITHOCTD CHJI,
JEUCTBYIOUIMX HA MEXaHUYECKYIO cucTeMy. [[pHHATO JenUTh CHCTEMBI CUJI Ha
njaockue (BCe CWIbI ICUCTBYIOT B OJTHOM TUIOCKOCTH) U BPOCHMPAHCHEEHHbLE.
Kaxxnas u3 HUX, B CBOIO OYepPe/b, MOXKET OBITh WU

nPOU3801bHOIL, NAPA/LNEbHOU (THHAN JCHCTBYSI BCEX CHII MTApaJUICIbHBI) WIH
cucmemoii cxooawuxca cun (JIMHUU IEUCTBUA BCEX CHJI TIEPECEKalOTCs B OHOM
TOYKE).

Taomuna 1 Buasl cucreM cui
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Bonpocut u 3a0anusn:

o CdhopMynupyiTe akCHOMBI CTATUKH.
Uto Ha3bIBaETCs CBA3bIO, HAJIOKEHHOW HA TBEPOE TEIO?
UTo Ha3bIBAETCS CUJION pEAKIUU CBS3H?
ChopmynupyiiTe MpUHIIUAIT OCBOOOKTAEMOCTH OT CBSI3CH.
UTo Ha3bIBACTCS CUJIOW PEAKIIUU CBSI3U?

IIpakTHyeckoe 3ansaTHe 2
Tema 2: CucremMa cX0QSIIIUXCHA CHJI.

Llenp: HAy4YUTHCS OMPEACNIATh PEAKIIMK ONOp OaNIKu
3HaTh: peaKIuu CBS3EH,
YCJIOBHM PAaBHOBECHS IIJIOCKOW M TPOCTPAHCTBEHHOU CUCTEM CHII,
YMeETh: MCHONB30BaTh 3aKOHBI U METOJbl TEOPETUUYECKOM MEXAHMKH KaK OCHOBBI
ONMCAHHUS U PACUYETOB MEXAHU3MOB TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTMYECKHUX
MalfH U 000pyA0BaHUA.
Axmyanonocms  memvl  OOBSCHSETCS OCHOBHBIMU TPHUHIMIIAMHA  ONPEICICHHUS
peakiMii BOSHUKAIONIMX B ONOPAX peajbHbIX OaloK.

Teopemuueckasa uacme:



JIBe cHUCTEMBI CHJ Ha3bIBAIOTCS JIKGUGATEHMHLIMU, €CIU WX JCUCTBUS Ha
MEXaHUYECKYI0 CUCTEMY OJMHAKOBO (T.€. 3aME€HA OJIHOM CHCTEMBI CUJI Ha JIPYTYIO HE
M3MEHSET XapaKkTepa IBUKEHUS MEXAHUYECKON CUCTEMBI).
Ecnu HexoTopast cucrema CHJI 3KBUBAJIEHTHA OJHOM CHIIE, TO 3Ta CHJIA HA3bIBAETCS
pasnodeiicmeyouwjelt 1aHHOW cucTeMbl cwil. OTMETUM, YTO JAJIEKO HE BCSKas
CUCTEMA CWJ HMMEET paBHOJEWCTBYroIyt0. Cuila, paBHas paBHOACHCTBYIOLIEH IO
BEJIMYMHE, TPOTUBOIMOJIONKHAS €i MO HAIPABICHUIO M JECUCTBYIOLIAS BIIOJb TOW K€
MIPSMOU, HA3bIBACTCS YPABGHOBeuwIUBalouiell CUIon.
Cucrema cui, oj AMCTBUEM KOTOPOM CBOOOJIHOE TBEPAOE TENO HAXOJIUTCS B MOKOE
WA JABWXKETCS PABHOMEPHO W NPSMOJMHENHO, HA3BIBACTCS YPAGHOBEUIEHHOU WU
IKGUBATICHMHOIL HYJI0.
st Toro 4TOoOBI cHCTEeMa CHJI HaxoIWjgach B PAaBHOBECHHM HEOOXOIUMO W
JI0OCTaTOYHO, YTOOBI BHIMOIHSUIMCH YCIOBHUSI PABHOBECHS ATOM CUCTEMBI CHII.
HeoOxonumbpiM ¥ JTOCTAaTOYHBIM YCIOBHEM PABHOBECHSI CUCTEMBI CHJI SIBIISECTCS
PaBEHCTBO HYJIIO IIABHOTO BEKTOPA M NNIABHOTO MOMEHTA CUCTEMBI CUIL:

[] y4eToM BBIpa)K€HUS IIIaBHOTO BEKTOPA U ITTABHOI'O MOMEHTA CUCTEMBI CUJI 3TH

PaBEHCTBA MOKHO 3aIlMCaTh B BUJIE:

N = N -
Z = I;=0; Z = My(F;) = 0,
rie | - uHaeKe cyMMupoBaHus; N - YUCIIO CHIT, BXOSIINUX B CHCTEMY.
[Ipu pemieHun 3agay BMECTO ITUX BEKTOPHBIX YCIOBUW HCHOJIB3YIOTCA CKAPHBIC

YCIJIOBHSI, TIOMYYAOIIHECS M3 HUX TTPH MIPOSKTUPOBAHUH HA OCU JIEKAPTOBON CHCTEMBI
KoopAuHaT (Tabniuia 2).

Tabnuia 2 OcHoBHAas (hopMa aHATUTUYECKUX YCIOBUN PaBHOBECHS

Cucremsl cun ‘ Cxopsue [TapannensH [Tpou3BoJibH
csl ast ast
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Buympennumu cunamu Ha3bIBatOT CUIIBI B3aUMOJIEUCTBUS MEX]Ty MaTepUAIbHBIMU
TOYKAMU OJJHOM MEXAHUYECKOU CUCTEMBI.
Buewnue cunwl - 370 CUIIbl B3aMMOJICHCTBHS TOYEK JAHHOW MEXaHUYECKOW CUCTEMBbI
C MaTepUAIbHBIMU TOYKAMH JIPYTON CUCTEMBI.
Cuna, npusioKeHHas! K TeIy B KaKOH-IM00 OJTHOM ero TOUke, Ha3bIBACTCS
cocpedomouennoii. CUibl, IEHCTBYIOIINE HA BCE TOUYKHU TAaHHOTO 00beMa WU

JaHHOW 4aCTU MOBEPXHOCTH TeJla, Ha3bIBAIOTCS pacnpedeenuvimu (o o0beMyY U TIO
MOBEPXHOCTH COOTBETCTBEHHO). CHJIOBBIE XapaKTEPUCTUKU MEXAHUUECKOTO
BO3JICHCTBUSI HA TEJIO MPUBEICHBI B TabuIe 3.

Ta6nuna 3 CuoBble XapaKTePUCTUKH MEXaHUUECKOTO BO3ICHCTBUS
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CBsi3siMU HA3bIBAIOT 3apaHee 3a/JlaHHbIe OIPaHUYEHUs, HajlaraeMbl Ha TOJIOKEeHHE (B
oOleM ciaydae Ha JBIDKEHHE) Tel MeXaHMuecKkoul cucrtembl. Eciu Ha Teno He
HAJIOKEHO HUKAKUX CBSI3€H, TO TEJIO HA3BIBAETCS C8000O0HBIM.
CB00OOHOE TEJI0 Ha TIOCKOCTH 00J1aaeT 3-Msl CTeTICHSIMU CBOOOIBI (1Ba JTMHEHHBIX
MepeMEILCHUS
® yIoJ MOBOPOTA, & B IPOCTPAHCTBE 6-10 (TpU JUHEHHBIX MIEPEMEIICHUS U TPU yTria
noBopoTa). CTeneHb cBOOObI — YUCIO HE3AaBUCUMBIX MTapaMETPOB,
OMPEIENSIONIUX MOJ0KEHNE CUCTEMbI OTHOCUTEIBHO 3EMITH.

B MexaHuke MCHOIB3YIOT aKCHOMY O CBSI3X WM MPUHIMI OCBOOOXKAAEMOCTH (CM.
HIKE): BCSIKOE HECBOOOJHOE TEJI0 MOXKHO paccMaTrpuBaTh KakK CBOOOJIHOE, €CIH
OTOPOCHTH CBSI3M U 3aMEHUTH MX JIEHCTBHUE PEAKIIUSIMH CBSI3CH.
Kaxxnas cBsi3p 00na1aeT CTaTHUECKON M KHHEMAaTUYECKOM XapaKTepUCTHKOM.
CraTtuyeckasi XapakTEpUCTHUKA — BUJ U KOJMYECTBO PEAKIIMi, KOTOPHIMUA MOKHO
3aMEHUTH CBs3b. KuHeMaTnueckasi XapakTepuCTHUKa — YUCIIO CTETIEHEW CBOOO I,
YHUYTOXAEMBIX CBSI3bIO.
Bonpocwt u 3a0anua:

ChopmynupyiiTe akCHOMBI CTaTUKH.

Uto Ha3bIBAETCS CBA3BIO, HAJTO)KEHHOW HAa TBEPJIOE TEJIO?

UTo Ha3bIBAECTCS CHIIOW PEAKLINU CBSI3U?

CdopmynupyiiTe NpUHIIUAT OCBOOOKIAEMOCTH OT CBS3EH.

UTto Ha3bIBACTCS CHIION PEAKIUU CBA3U?

IIpakTnyeckoe 3ansitue 3
Tema 3: Ilinockas cucrema cuJI.

Lenb: HAyYUTh ONPENENATh U CKIaAbIBATh CXOASIUECS CHIIBI.

3HaTh: TEOPUU NAp CUI

YMeTh: NpUMEHSATh 3HaHUS, MOJTYYEHHbIE 10 TEOPETUUECKON MEXaHUKE MPU
U3YyYEHUU AUCUUIIINH

PO(ECCHOHAIBHOTO LIUKJIA;

AKmyaJanocmb membl 00OBICHSIETCS OCHOBHBIMH IMPpUHOUITAMU OIIPEACIICHUSA U
CJIOKCHUA peaKuHﬁ BO3HHKAIOIINX B CXOOAIMINXCA CHCTCMAX.

Teopemuuec:caﬂ yacmeo.
F€OM€TpI/I‘IeCKaH CymMmMa HpOPI3BOJ'IBHOI>i CHUCTEMBI CHJI HAa3bIBACTCs I'NTaBHBIM
BCKTOpOM ATOU CUCTEMBbI CHJI, T.C..

1)=YFk

[ToHsiTHE TTTaBHOTO BEKTOPA HEJB3S ITyTaTh C MOHATUEM PAaBHOACHCTBYIOLIECH.
PaBHopelicTByrOIIas

6. 9TO cwila, DKBUBAJICHTHAs I10 JIEHCTBHIO Ha TEJO BCEH CHCTEME CHJI, C BIIOJIHE
onpeaereHHOW TuHuen AeiicTBue. I maBHbINH BEKTOP - 3TO (hOPMaANbHO BHIYMCICHHAS
reOMETPUYECKasi CyMMa BCEX CHJI CUCTEMBI U, SIBIISIICH CBOOOHBIM BEKTOPOM, MOXKET
OBbITh MpHUJIOKEHA B JIFOOOM Touke Tena. Ho ecnu HekoTopass cuctemMa HMEET
PaBHOAEHCTBYIOIIYIO, TO OHA YUCICHHO PaBHAa W NapajUleibHA TIIABHOMY BEKTOPY
ATOW cucTeMbl. Hampumep, K TaKUM CUCTEMAM OTHOCSTCS BCE CUCTEMBbI CXOASAIINXCS
CHIL.



JIna pasnosecus mena, Haxo0auie20ca nOO OCUCHEUEM CUCHEMbL CXO00AUUXCA
cuil, HeoOXo0uMo u O00CmMAmo4Ho, umobOvl paenoloeiicmeylouaa (a,
C1€008ameIbHO U 21AGHBLIL 66KMODP OAHHOU CUCHEMbL CUTT) OblLIU PABGHBL HYIIO.
VYcnoBust, KOTOPBIM MIPU ATOM JOJKHBI YJIOBJIETBOPSATH CHIIBI CUCTEMbI, MOXKHO
BBIPA3UTh B TECOMETPUYCCKON U B aHAIUTHYECKOH (hopme.

['eomeTpuyeckue ycaoBUsi paBHOBECHSI.

Jlna pasnoeecus cucmemvl CX00AWUXCA CUTL HEOOXO0UMO U OOCHAMOYHO, UM OObl
CUJI080Ul MHO20Y20/IbHUK, HOCHPOECHHbBLIL U3 CUTI CUCHEMDBL, Dbl 3AMKHYMBIM. ITO
O3HayaeT PaBEHCTBO HYJIIO PaBHOJCHCTBYIOIIEH U TJABHOTO BEKTOpa JdaHHOMN
cuctembl cuil. HanoMHuM, 4TO BEKTOpHASI CyMMa - 3TO BEKTOP, COSTUHSIIONINNA KOHEI]
MOCJIEAHErO U3 CIaraéMbIX BEKTOPOB C HAYAJIOM IEPBOTO U3 HUX.

AHanumuyeckue yciosus pagHogecus.
OueBuano [cM. dhopmyibl (1.1)], yTo paBHOAEHCTBYIONIAS CUCTEMBI CXOSIIIIMXCS CHTT
M €€ TJIaBHBbIA BEKTOp OyIyT paBHbI HYJIO, €CIM CYMMBI NMPOEKLIHUNA BCEX CHUJI HA
KOOpPJIMHATHBIE OCHU OylyT paBHBI HYJIIO, T.€.

JFkx=0, YFky=0,3Fkz=0. (1.2)
PaenctBa (1.2) BBIpa)karoT YCJIOBHUS PABHOBECHSI CHUCTEMBI CXOJSIIUXCS CHJI B
aHAIUTHYECKOU (popme.

1. Teopema o mpex cunax
Ecnu meepooe meno naxooumcsa 6 pagnogecuu noo oeicmeuem mpex
HenapanieibHblX CUl, 1eHCAUUX 6 OOHOIL NIOCKOCHU, MO JUHUU OCICMEUA IMUX
CUJ1 nepeceKkaromcs 6 00HOU mouke.
Hokazamenvcmeo.
Tak kak 1o yCJIOBHIO TEOPEMBI BCE TPH CHJIbI HEMapaJlJIeIbHbI, IEPEHECEM JIBE
To0bIe U3 HUX
1. Touky mepeceueHus ux JIuHui nevctBuii (Ha puc 1.11 cunbl A/ u A@
nepeHocsTcs B Touky E) u



3aMeHUM paBHOAEUCTBYIOIIEH ™. [IoCKONBKY TENO MO YCIOBHUIO HAXOOUTCS B
pPAaBHOBECHH, a OIlEepalus IO I[EpPEHOCY CUJl BAOJb JIMHUM HUX JCUCTBUS U
MTOCIEAYIOUIETO CJIOKEHUS ITOTO PAaBHOBECHsS HE HAPYIIUT, TO JIMHUSA JCHCTBUS
TpeTbel Ccuibl A# AOKHA TPOWTH Yepe3 TOuKy E B COOTBETCTBUE C MEPBOM
AKCMOMOM CTaTHKH.

A@

N A#

Puc. 1.11. K ooxkazamenbcmey meopemul 0 mpex cuiax
1. Peakyuu 2eomempuueckux ceazei

Cuita, ¢ KOTOpOM HaHHAas CBSA3b JECHUCTBYET Ha TEJIO, IPEMATCTBYS €r0 NEPEMEILEHHUIO,
HA3bIBACTCS CHUJION PEaKLMM CBSI3U WJIM MPOCTO PEAKIHUEN CBSI3U. 3HAUYCHUS PEaKIMA
CBA3ECH OIpPEAEISAIOTCS B NPOLECCE PELICHHUsS] COOTBETCTBYIOLIEH 3aaud MEXaHUKH.
HamnpaBnena e peakuusi CBsi3u B CTOPOHY, IIPOTHUBOIIOJIOAKHYIO TOM, KyJla CBSI3b HE
naeT nepemeniarbes Teny. Huke mpenacraBieHbl HauOOJIEE YacTO BCTPEUAIOIIMECS
THUIIbI CBSI3€M M HAIIPABIICHUS UX PEAKLU.

90° N

>
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Puc. 1.12

I'naakas miockocTh (MOBepXHOCTH WM onopa) (puc. 1.12). N rnagkoi

Peakuus IIOBEPXHOCTHU

WIK OINOpPblI HampapiieHa MO OOIIeHd HOpPMalld K MOBEPXHOCTSAM CONPHUKACAIOIIUXCS
TEJ B TOYKE UX KaCaHUs U NMPUJIOKEHA B ITOM TOUKE.

Puc. 1.13

Hurtp (xkanar, uenb, peMeHb, Tpoc). CBs3b, OCYIIECTBICHHAas B BHJE THOKOM
HepacTsukuMon Huty (puc. 1.13), He maeT Teny M ynansiTbest OT TOUKH MOJIBECa HUTHU
1o HanpasieHuto AM. [loatomy



Ezaxu HATSHYTOW HUTH HAIIpaBJICHA BJOJIb HEE OT TeJla K TOUKE IOJIBECA.
HenmoaBMKHBIA NWIMHAPUYECKMH INAPHUP MJIM MNOJIUIMIHUK (LIAPHHUPHO-
HenmoABM:kHAsE omopa). [wmmHapuueckum mapHupoM (puc. 1.14) HazbBaercs
COBOKYITHOCTh HETOABM)XHOM O0ONMBI (BTYJNKH) 1 M NMOMEIIEHHOrO B HEE BaJlMKa
(masbLa) 2, 5KECTKO COeAMHEHHOTO ¢ TesoM 3. B Touke C COMPUKOCHOBEHUS BTYJIKU
C BaJIMKOM BO3HHKAET CHJIa ONIOPHOM peaKIu, HapaBJICHHAS



10 HOpMAJIM K UACAJIbHO TJIAAKUM ITOBCPXHOCTAM. OTta HOpMaJIb IIPOXOAUT YCPC3
FGOMeTpI/I‘{eCKHﬁ LHCHTP A Banuka. Tak kak mojoxeHue Touku C COIIPUKOCHOBCHHUA

BAJINKA CO BTYJIKOM 3apaHee HE

M3BECTHO, TO HEBO3MOKHO Cpa3y yKa3aTh HAaMpaBjieHUE CUJIbI R , HO MOXHO

peakIuu

YTBEPKIATh,

YTO JIMHUS JEHUCTBUSA peakiuu R Bcerma mpoiiaer udepe3 neHtp 4 maphHupa. Ha
pPacUYeTHBIX CXeMaxX MIApHUPHO-HEMOABUKHAS OMIOpa YCIOBHO M300pakaeTcs Tak, KaK

noka3aHo Ha puc. 1.15.

HewnsBecTHy10 10 MOJYJIIO U HAIIPABJIECHUIO
peaKIHIo

BHJIE JIBYX €€ B3aMMHOIIEPIICHINKYJISIPHBIX
COCTaBIIIFOLINX

R
3HAYCHUM HaxoJAT 3HAYCHUC Amnee

peakiuu HanpaBJICHHE:
B .

Puc. 1.14 Puc. 1.15
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IIPYU pEUICHUU 3a]a4
IPENCTABIIAIOT B
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A0y . Ilocne onpeneneHus
179

IIIapuupHo-noABHKHASI OTIopa (omopa Ha KaTkax). R Takoii cBI3u NpoXoauT

Peakius

qepe3

ueHTtp mapHupa (puc.l.16) u HanpaBiieHa NEPHIEHAUKYISIPHO K OOPHOU

Puc. 1.16




Puc. 1.18

Cdepuvecknii mapuup (puc. 1.17). CdepudeckuM MIApHAPOM HA3BIBACTCS
YCTPOWCTBO, BBITOJTHEHHOE B BHUAC IBYX KOHTAaKTHPYIONUX chep, reOMETPpUISCKHMA
HEHTP A KOTOpPBIX HEMOABHMKEH. Teno 3, paBHOBECHE KOTOPOrO paccMaTpUBaETCH,
KECTKO CBSI3aHO C BHYTPEHHEN

R

noaBuwxkHOU cdepoit 1. Ilpu ycinoBum, utro cepuyeckue MOBEPXHOCTU A
IJIaJIKUE, PEaKIUs

HaIlpaBJeHa 110 HOPMaJU K 3THUM MOBEPXHOCTAM U MPOXOJUT Yepe3 UEeHTP A cepsl.
Ha pacyeTHBIX CXeMax peakUuio " MNPEACTABISIOT B BHIE TPEX €€ B3aMMHO-

NEPIEHAUKYIIAPHBIX
E ? -
R A R
A 6 A
COCTAaBJISION] 0 Z , HAIPaBJICHHBIX BJ0JIb KOOPAMHATHBIX
17,4 : u oceH.

HoanaTauk (puc. 1.18). ITloamatHuk mnpeacraBiasieT coOOl coeauHEeHue
HAJIMHIPUYECKOTO MIAPHUPA 2 ¥ OMOPHOM IUIOCKOCTH 3, HA KOTOPYIO ONMUPAETCS Bajl
1. Peakuus noAmMIHMKA, JieKanas B IUIOCKOCTH TEPHNEHAUKYJISIPHOM OCH Bala,
MIPEACTABIIAETCS ABYMS €€ B3aNMHO-

—

N R
R 1. a peakiusi OOPHOMN
A AY TUIOCKOCTH — peaKIuen
NEePHEHIUKYIIPHBIMU 0
COCTaBJISIIOLITUMU u
RAz

, HaIpaBJIEHHOM TI0 HOPMAJIU K 3TON
MJIOCKOCTH.

HeBecombilii crepaens (puc. 1.19). Peakiius S mpsSsMOIMHEHOTO HEBECOMOTO
(MaeanbHOTO) CTEP>KHSI HAIpaBJIEHA BJOJb ATOTO CTEpKHS. Eciu CBA3BIO SIBISETCS
KPUBOJIMHEMHBIN CTEPKEHb, TO PEaKIUsl HampaBlieHa BAOJIb NpsSMOU AB,
COCIMHSIONIECH KOHIIEBbIE MIAPHUPHI A U B.

Puc. 1.19



Kecrkas 3aneaka (HemoaABHKHOe 3aiemJieHnne) koHma 6anku (puc. 1.20). Takas
CBS3b HE JOINYCKAeT HE TOJbKO JIMHCWHBIX IIepeMelicHui Oanku 1 BIoJb
KOOPJIMHATHBIX OCCH, HO U BpallleHHs OaJKH B INTIOCKOCTH XA).




HaXO}K,Z[eHI/IC pCaKHI/Iﬁ JKECTKOU 3aJICJIKU CBOAUTCA K OIIPCACIICHHUIO TPEX
HCU3BCCTHBIX BCIINYHNH:

—
—

R R
R 4 peaxupr A4 m Tak HA3BIBAEMOTO PEAKTHBHOTO
A 0n MoOMeHTa MA,
CoCTapjom o OaNKu B TUIOCKOCTH XAy BOKPYT TOUKH A.
1704 u
MPETSATCTBYIOIIETO
BPAIECHHUIO

Bonpocwt u 3a0anun:
a UYTo Ha3pIBAETCS PABHOACHUCTBYIOIIEH CUCTEMBI CUJT?
a Kak cl10oXuTbhb CUIIBI:
a) FTEOMETPUYECKH,
0) aHATUTUYECKU?
Kak pa3noxuTh cuily 1o JIByM 33/IaHHBIM HAIIPABIICHUSIM?
[IpoenupoBaHne peakuuii Ha OCU KOOPAUHAT?



IIpakTyeckoe 3ansTHe 4

Tema 4 ®epmbl.
HeHBZ HAaY4YUTb ONIPCACIIATD U CKIIAAbIBATE CXOAAIIUCCA CUJIBI.
3HaTh: TEOPUU MAp CUIT
YMeTh: IMPUMCHATH 3HAHUA, [TOJTYYCHHBIC 110 TeOpeTquCKOﬁ MCXAHUKC MMPU U3YUCHUN AUCHUILINH
po(eCCUOHATILHOTO IIUKJIA;
Axmyanvrocmes memuvl OObACHACTCSI OCHOBHBIMU NPUHIMIIAMH OIPEACICHUS U CIOKEHUSI peaKkui
BO3HUKAIOIINX B CXOASIIUXCS CHCTEMaX.

Teopemuueckas uacmo:

[TocnenoBarenbHOCTD pPEIICHUS 3aJaUn:
1. BriOpats Teino (TOUKy), paBHOBECHE KOTOPOTO CIEIYET pacCMaTpUBaTh.

2. OcBo60auTh TeNo (IapHUp B) OT cBA3el U U300pa3uTh IEHCTBYIONIME HA HETO
aKTUBHBIC CHJIBI U PEaKIMU OTOpPOIICHHBIX CBsi3ed. [Ipuyem peakumu cTep>KHEH
CJIelyeT HAMpaBUTh OT MIApHHpaA B, Tak KaK MPUHATO MPEAIoJiaraTh, YTO CTEPKHU

PaCTSHYTHI.

3. BwiOparh oCHM KOOpAWHAT W COCTABHTH YPAaBHCHHS PAaBHOBECHS, HCIIOIB3YS
ﬁcnom/m PaBHOBECHSI CHCTEMBI CXOJSIIMUXCSA CHJI Ha miockoctd », = 0 ; ) = 0.

BIOUpPAst OCH KOOPJWHAT, CIEAYET YUUTHIBATh, YTO TOJTYUCHHBIC YPAaBHECHUS OyIIyT
pemaTbCs TPOIe, €CIU OJHY M3 OCCH HampaBUTh NEPICHIUKYJISPHO OJHOW W3
HEU3BECTHBIX CHIL

4. OnpenenuTh peakiy CTEPXKHEN U3 pellleHrs] YKa3aHHOW CUCTEMbI YpPaBHEHUH.
5. IIpoBepuTh NpaBMIILHOCTH MOJYYEHHBIX PE3YyJbTaTOB, PEIIUB YPABHEHUS

pPaBHOBECHSI OTHOCUTENIBHO 3aHOBO BHIOPAHHBIX KOOPAMUHAT X Y.
Hpumep 1. Onpenenuts peakumu CTEPKHEN, yaepxuBaromux rpy3sl F1 = 70 kH u
F2 =100 kH (puc. 1). Maccoii crepxHei ngHe6peqL.

N

=]

[EY

45 30

B
[‘ F1

Pucynok 1

LLLLLL LSS,

Pemenue.
1. PaccmarpuBaeM paBHOBecue mapHupa B (puc. 1).
PucynoxOcBoOosx1aeM mapHup B OT cBsi3el U n300pakaeM JIeUCTBYIONMINUE Ha

HEro akTUBHBIE CUJIbI U PEAKLIUU CBsI3ei (puc. 2).

BriOupaem cuctemy KOOpAMHAT, COBMECTUB OCh y 110 HAIIPABJICHUIO C

peakuueit R2 (puc. 2)
2. COCTaBJIIEM YPaBHEHUS PAaBHOBECHUS JIJIsl CHCTEMBI CHJI, IEUCTBYIOMINUX HA IIAPHUD
B (mpupaBHUBaeM K HYJIIO0 CyMMBI POEKLIHUNA BCEX CUJI HA KOOPAUHATHBIE OCH):

> =—1+4+2 =— 1-c0s45°+2-cos 30°=0; (1)
=1+ 2+2 —1=1-sin45°+ 2+ 2-sin30°—1=0. (2)

1. OmnpenensieM peakiuu CTEP>KHEN 1 U 2, pemiast ypaBHenus (1), (2). U3
ypaBHEHUS

(1)



100 -
,-cos30° 0,866 = 122

Ri1 = = KH.
cos 45° 0,707
IToncrainsis HalieHHoe 3HaYeHUE R1 B ypaBHeHue (2), mojyqaem
2=1—2-sin30°— 1-cos45°=70-100-0,5—-122-0,707 = —66,6 kH.

3HaK MUHYC Mepell 3HAUYCHHEM 2 YKa3blBA€T HAa TO, YTO HCTUHHOE HalpaBJICHUE
peakiuy OyleT MPOTHUBOIIOJIO0KHO MEPBOHAYAIILHO MPEI0IaraeMoOMy HaIpaBJICHHUIO,
U300paXEHHOMY Ha pHC. 2, T.e. peakius B JEHCTBUTEIBLHOCTH 2 HampaBjieHa K
mapHupy 5.







[IpoBepsieM MPaBUIBHOCTh MOJYYEHHBIX PE3YJIbTATOB, BHIOPAB HOBOE PACIIOJIOKEHUE
oceil koopauHaT X M y (puc. 3). OTHOCUTENBHO ATUX OCEW COCTaBIIIEM YpaBHEHMUS
pPaBHOBECHS:

=2 +2 —1 =2-c0545°+2-cos15°—1-cos45°=0 ; (3)
Y=1—1+4+2—2=1—1"C0545°+ 2°c0s45° —3-cos 75° = 0. (4)
N3 ypaBuenus (3)
HaXO0JIMM
1+ cos 45°+ 2+ cos 70-0,707 + 100 -
15° 0,965 = —66,6
= = kH.
2 cos
45° 0,707

[loxcrapisis HailieHHOE 3HAUCHUE 2 B ypaBHEHHE (4), oTydaem
1=1-€0s45°—2-cos45°+2-cos75°==70-0,707 + 66,6 - 0,707 + 100 -
0,258 =122 kH.

3HaueHUsI peaKInii 1 U 2 , MOJyYEHHbIE MpU perieHnu ypaBHenui (1) u (2), coBmagaror 1o
BEJIMYMHE U HAIMpPABJICHUIO CO 3HAYEHUSMH, HAWJCHHBIMH W3 ypaBHeHuu (3) u (4),
CJIEI0BATEIbHO, 3a/1a4a PEIIeHa TPABUIIBHO.
Bonpocwt u 3a0anusn:

4 Yrto Ha3bIBaE€TCA PABHOJCHCTBYIOIIEH CUCTEMBI CUJI?

5 Kak croxuTh CUIbI:

a) FeOMETPUYECKH,

0) aHaTUTUYECKU?

1. Kak pa3noxuth CHIIy 1O ABYM 33JJaHHBIM HAMpPaBICHUAM?

2. [IpoennpoBanue peakiuii Ha OCH KOOPAUHAT?

CIIMCOK PEKOMEHIYEMOU JINTPATYPbBI
OcHoBHasi IuTEepaTypa:
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MunuctepcTtBo obpazoBanusi U Hayku Poccuiickoit @enepanun, denepaibHOE rocyaapCTBEHHOE
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JJIEKTPOHHBIN.
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MeTtoauyeckue yKa3aHUs MO BBHITOJHEHUIO U OPraHU3alliKd CaMOCTOSITENIbHON paboThl CTyIeHTaMU
no aucuuiuimHe «MexaHuka (TeopeThdeckass MEXaHHKa)» IO HamlpaBICHUIO MOATOTOBKH OaKalaBpPOB:
08.03.01 CtpoutenscTBoO.

MeToaudeckiue yKasaHHsl COAEpXKAaT BECh HEOOXOJMMBIM Marepuayl JUIsi  BBIOJHEHUS
CaMOCTOSITENIbHOM pabOTHI 110 IUCHUIUTMHE «MexaHuKa (TeopeTuyecKas MEeXaHHuKa)»

B AJaHHOM MCTOAMYCCKOM YKa3aHWH TMPUBCACHBI TEMbI W BOIIPOCHLI A CaAMOCTOATCIIBHOTO
U3YYCHHUS.



1. O0masi xapaKTepUCTHKA CAMOCTOAITEILHOM PadoThI CTyAeHTa

CamocrosTenbHas paboTa — 3TO BUA Yy4eOHOH MEATENbHOCTH, BBIMOJIHIEMBIM ywamummcs 0e3
HEIIOCPEICTBEHHOTO KOHTAKTa C IPENOAABATEIEM WM YNPABISEMBI IPENONABATEIEM OIOCPEI0BAHO
gyepe3 CHelualbHble ydeOHbIE MaTepualibl; HEOThEMIIEMOE O0s3aTeNbHOE 3BEHO Ipolecca 00ydeHus,
npeaycMaTpuBarollee Ipex/ie BCEro MHAUBUAYAIbHYIO padOTy y4alluxcs B COOTBETCTBUU C YCTAHOBKOM
npernoiaBaTess Wik yueOHHKa, IPOrpaMMbl 00ydeHusI.

Ha coBpeMeHHOM 73Tame caMOCTOATENbHYIO padoTy CTy[eHTa cilelyeT pa3JeluTh Ha paldoTy ¢
OyMa)KHBIMU MCTOYHHKAMHU WH(POpPMAIHH, T.€. YUeOHUKAMHU, METOJANYECKIMHU TOCOOUSIMHU, MOHOTpadUsIMH,
XKypHaJaMU U T.A. U IEKTPOHHBIMU HUCTOYHUKAMHU MH(POPMALUH, T.€. JOCTYI K IEKTPOHHBIM pecypcam
yepe3 MuTepHer.

CerofHst caMOCTOSITEIbHYIO DPAa0OTy CTyIEHTa HEBO3MOXKHO IPEACTaBUTh 0€3 HCIOJIb30BAHUS
uHpopmanronHoit cetn — MuTepHer. HeoOxoauMocTs ncnonb3oBanusa MHTEpHETa BOSHHKAET HE TOJBKO
IpU MOATOTOBKE K MPAKTUYECKMM M CEMMHApPCKUM 3aHSATHUSIM, HO, B OOJbIIEH CTENEeHM, NPH HAHUCAHUU
pa3IMYHBIX ~ MCCIEAOBATENBCKUX W TBOPYECKHMX paboT. MHOrHe COBpEeMEHHbIE MOHOTrpaduu,
NEPUOANYECKHE KYPHAIIBI H3AAHBI TOIBKO B 2JIEKTPOHHOM BHUJI€ U C HUMH MOKHO IIO3HAKOMMTHCS TOJIBKO B
HurepHere.

Lesm u 3a7a4u caMmocTOATEIbLHON padoThl: GOPMHUPOBAHUE CIIOCOOHOCTEH K CAMOCTOSITEILHOMY
MO3HAHUIO U 00Y4YEHHUIO, IOUCKY JIUTEPATYphl, 000011IEeHNI0, 0(OPMIICHHUIO U MPECTABICHUIO MOTYYEHHbIX
pe3yJbTaTOB, MX  KPUTUYECKOMY  aHalu3y, IIOMCKY HOBBIX Y  HEOPAMHAPHBIX  PELICHMIA,
apryMEHTHPOBAHHOMY OTCTaWBAHMIO CBOUX IPENJIOKEHUH, YMEHUM MMOATOTOBKM BBICTYIUIEHUN U BEIECHUS
JACKYCCHUU.

Hepeqenb NJIAHUPYEMBIX Pe3yabTaToOB oﬁyqe}mﬂ nmo AMCIMIlJINHE, COOTHECEHHBIX € IVIAHUPYEMBIMH

pe3yJIbTATAMH OCBOEHHs 00pa30BaTeIbHOI NPOrpaMMBbl

Kon, popmynuposka
KOMIIETEHILIUH

Kon, dopmymnupoBka HHIUKATOpA

[Tnanupyemsbie pe3yabTaThl O0YUCHHUS 10
JMACUHUILTIHE (MOIYJIIO),
XapaKTepU3yOIIne 3Tabl (HOPMUPOBAHUS
KOMIIETEHUIUM, WHIUKATOPOB

OIIK-1 Cnocoben
pemiaTh 3a1a4n
npodeccuoHaNbHOM
JIEATEIHbHOCTH Ha OCHOBE
HCIIOIL30BaHUSA
TEOPETUICCKHUX U
MPAKTHYECKUX OCHOB
€CTECTBEHHBIX U
TEXHHUYECKUX HayYK, a
TaK)Xe MaTeEMaTHYECKOTO
amrmapara

N-1omk-1

IIpumeHnsieT MaTeMaTH4eCKUi
annapar aHaJIMTUYECKOU T€OMETPHH,
JUHENHON anreOpsl,

TG hepeHIaIbHOTO U
MHTETPAIIbHOTO UCUNCICHUS
(GYHKLIUU OJJHOHN NepeMeHHOH.

CriocoOHOCTH UCHOJIL30BATh 3aKOHBI U
MCTOABI TeOpCTI/I‘IeCKOﬁ MCXaHHUKHU
KaK OCHOBBI OITMCaHWA U paCuCTOB
MECXaHHU3MOB.

NI-20mx-1

IIpuMeHsieT MaTeMaTUYECKUI
anmnapar TeopuH QyHKIHUU
HECKOJIbKUX NIEPEMEHHBIX, TEOPUHU
(GYHKIMI KOMILJIEKCHOTO
IIEPEMEHHOT0, TEOPUH PSIIOB, TEOPUH
TG depeHIMaTbHbIX YpaBHEHUH.

N-3ork-1

[IpumeHnsieT MaTeMaTHYECKUI
armapaT TEOpUU BEPOSITHOCTEU U
MaTe€MaTHYeCKOW CTaTUCTUKH.

N-4ork-1
[IpumeHnsieTr MaTeMaTHYECKUI
armapaT YACIECHHBIX METOJOB.

CriocoGHOCTh MPUMEHSTh 3HAHUA,
MOJIyYEHHBIE TI0 TEOPETHUYECKON
MCXAaHUKEC IMPU U3YUCHUHN TUCHUILIINH
po¢eCCHOHATBLHOTO IUKIIA.




WI-50mxk-1

JleMOHCTpUpyEeT NIOHUMaHUE
(bu3nyecKuX SIBICHUN U yMEET
MPUMEHSTHh (PU3NIECKHE 3aKOHBI
MEXaHHUKH, MOJIEKYJISIPHON (DU3UKH,
TEPMOJMHAMUKHU, FIEKTPUUECTBA U
MarHeTu3ma JUisl pelieHUs] TUIIOBBIX
3az1ad.

N I-6ornk-1

JleMoHCTpUpYyET 3HaHUE
3JIEMEHTApHBIX OCHOB ONTHKH,
KBaHTOBOW MEXAHUKHU U aTOMHOU
bu3uKH.

W-7omk-1

JleMoHCTpHUpyEeT NOHUMaHUE
XUMHUYECKUX MPOLIECCOB.

2. IlnaH - rpauk BBINOJTHEHUS CAMOCTOSITEIbHOW PadoThI

Kongsr CpenctBa u OO0OBeM 4acoB, B TOM YHCTIE
peanu3yemMsbIxX B JeTeNbHOCTH TEXHOJIOTUHU CPC | KonraktHast | Bcero
KOMIIETEHIIH, OIIEHKH paboTa ¢
uHauKaTopa(o CTYACHTOB npernoiaBat

B) enemM
3 cemecTp

8/12[[(11 2 CamocrostenpHoe [CobecemoBanne, 81 9 90
T713; M4 AL I/I3y‘-IeI;I/i)C TJIGI/;/IT;\EaTypH
5; MA-6; U]1-7) No 1-9
OINK-1 INogroroska k Otuér 18 2 20
(MA-1; A2, PaKTUYECKIM (ycTHbrIit)
W3, NL-4; A1 3aHATHAM
5; WJ1-6; UJ1-7)
OIIK-1 Hammcanue KonTponbhas 16,2 1,8 18
(MA-1; N1-2; KoHTpobHOM paboThI paboTra
WJ1-3; UJT-4; U]
5; UI-6; VJI-7)

Wroro 3a 3 cemectp 115,2 12,8 128

HUroro | 115,2 12,8 128

3. Mertoauueckue yKa3aHus 10 U3YyYEHHIO TeOPETHYECKOI0 MaTepraJia

3.1. Buo camocmosamenvnoil pabomol: camocmonamenbHoe uzyueHue Jumepamypol

N3yuaTh y4eOHYI0 IUCHUIUIMHY «MexaHHKa (TeopeThdeckas MeEeXaHUKa)» PEKOMEHAYEeTCs 110
TeMaM, MPEeIBApPUTEIbHO O3HAKOMHUBIIUCH C COJEpPXKAHHUEM KaJI0H M3 HUX B MpOrpamMMme JIUCUUIUIMHBIL.
IIpu TeopeTMyecKOM H3Y4EHMM IUCLUIUIMHBI CTYAEHT JOJDKEH II0JIb30BaThCA COOTBETCTBYIOIIEH
autepatypoil. [IpumepHBIii epeueHs IuTepaTyphl NpUBEIEH B paboyeil mporpamme

Jnst GoJiee MOTHOTO OCBOEHHs y4yeOHOro Marepuaia CTYASHTaM YMTAIOTCS JEKIHH 10 BaKHEHIINM
paszzgenaM U TeMaM y4yeOHOW aucuuIUiMHbl. Ha neknusx u3naraioTrcs M JIeTalbHO pPaccMaTpUBAIOTCA
HanOoJiee BayKHbIE BOIIPOCHI, COCTABIISAIOIINE TEOPETUUECKUIN U MPAKTUYECKUN (DYHIAMEHT 1M CLUTUINHBIL.

Hmozo6wtii npodyKkm: KoOHCneKm 1eKyuil

Cpeocmea u mexunonozuu oyenku: Cobecedosanue

Kpumepuu ouenuganua: OueHka «OTIMYHO» BBICTABISIETCS CTYACHTY, €CIIM B MOJHOM 0ObeMe
M3Y4€H Kypc JaHHOW AMCLMILIMHBI U BBIIIOJIHEHBI IPAKTUUECKNE 3aJaHUS




OneHka «XOpOIIO» BBICTABIAETCS CTYACHTY, €CJIM JOCTaTOYHO IOJHO M3y4eH KypC AaHHOMN
JTUCITUTIIMHBI U BBITIOJTHEHBI IPAKTHUECKUE 33 JaHUs

OneHka «yJIOBIETBOPUTEIHHOY» BBICTABISAETCS CTYACHTY, HEIOCTATOYHO €CJIHM MOJHO U3YyYeH Kypc
JAHHOM JUCLMILIMHBI U BBITIOJHEHBI IPAKTUYECKUE 3a/IaHUS

OneHka «HEYJOBIETBOPUTEILHO» BBICTABISAETCS CTYAEHTY, €CIU OTCYTCTBYIOT 3HaHUS H
MPaKTUYECKHE HABBIKU MO JAHHOMW JUCIUILIUHE.

Tembl 1151 CAMOCTOSITEILHOTO U3YUEHUSI:

OCHOBHBIE TIOHATHS U ONIpeAeIIeHHs. AKCHOMBI CTATHKHU.
Cucrema cXOQAIIUXCsl CUIL.

[1mockas cucrema cui.

DepMbl.

TpeHune CKONbXKEHUS U KAYEHUS.

IIpocTtpaHcTBEHHAs cUCTEMA CHIL.

CroxeHue napajyiesbHbIX CHIL.

Kunemaruka

[TnockonapanienbHOE JBUKEHUE TBEPIOTO Tea.

CoNoOR~WLWNE

3.2. Buo camocmosamenvHoii padomovl: n0020MOBKA K NPAKMUYECKUM Padomam

Hmozoewlii npodyKkm: OTYET MO MPAKTUYECKOMY 3aHATHUIO

Cpeocmea u mexnonocuu OyeHKU: 31T OTYETA

Kpumepuu oyenueanua: OleHKa «OTIMYHO» BBICTABISAETCS CTYJICHTY, €CIIM B MOJHOM OObeMe
M3Yy4eH KypC JaHHOW AUCITUIUIMHBI U BBITIOJIHEHBI TPAKTUYECKHUE 3aaHus

OneHKa «XOpOIIO» BBICTABISETCS CTYIEHTY, €CIIM JOCTAaTOYHO TOJHO H3Y4YeH Kypc ITaHHOU
JTUCHUTIIMHBI ¥ BBITOJHEHBI MPAKTHYECKUE 3a/IaHUS

OrneHka «yI0BIETBOPUTEIBHOY BBHICTABISIETCS CTYJEHTY, HEJOCTATOUHO, €CJIM TIOJTHO H3YYeH Kypc
JAHHOM JMCIUIUIMHBI U BBITIOJHEHBI TPAKTUYECKUE 3aTaHUS

OneHka «HEYJOBIETBOPUTEIHHO» BBICTABISAETCS CTYAEHTY, €CIU OTCYTCTBYIOT 3HaHUSA H
MPaKTUYECKHE HABBIKU 1O JTAHHOUW AUCIUIUIMHE.

4. MeToanyeckue yKazaHus
1. Meronndeckue ykazaHHs JUIsl MPOBEACHMS MPAKTHUECKUX paboT Mo AucuuiinHe «MexaHHuka
(TeopeTHuecKast MEXaHUKA)» CTyAeHTaMu HarpasieHus noarotoBku 08.03.01 CtpouTenscTBo.
2. Meronuyeckne yKa3aHWsS BBINIOJHEHUS KOHTPOJIBHOH paboThl o aucnuiummHe «MexaHuka
(TeopeTHyecKast MEXaHUKA)» CTyAeHTaMu HarpasiaeHus noarotroBku 08.03.01 CtpouTensCcTBo.

5. MeTtoanyeckue yKa3aHus K IK3aMeHY
[Ipouenypa npoBefieHNs IK3aMEHa OCYILIECTBIISIETCS B COOTBETCTBUU ¢ [losiokeHneM o mpoBeaeHUN
TEKYILEro KOHTPOJs yCIEBAeMOCTH M NMPOMEXYTOYHON aTTecTallMM O0Yy4JarolIuXcs Mo 00pa3oBaTeIbHBIM
nporpaMmmam Beiciiero oopasonanusi B CKOVY.
B sx3ameHanmoHHBINA OWJIeT BKJIIOYAIOTCS TPU BOIpoca (OAMH BOIPOC Il TPOBEPKHU 3HAHUM U JBa
BOIpOCa JUIsl IPOBEPKH YMEHUHN 1 HaBBIKOB CTYJCHTA).
Jlnis HOATOTOBKY MO OUiIeTy OTBOAUTHCS 30 MUHYT.
[Ipy moAroToBke K OTBETY CTYIEHTY HPEJOCTaBISETCS MpaBO IOJIb30BAaHUS CIPABOYHBIMU
Ta0IUI[aMU
[Ipu npoBepke MPaKTUYECKOTO 3a/1aHusl, OLIEHUBAIOTCS:
— 3HAHUE MapaMeTpa;
— TOCJENI0BAaTEIbHOCTh U PALIMOHAIBHOCTD BBIITOJIHEHUS.

Bomnpocs! (3a1aua, 3a1anue) 415 IPOBEPKU YPOBHS 00YUCHHOCTH
1. AKCHOMBI CTaTHKH.
2. CBs3M ¥ MX PEAKIUH.
3. TeopembI CTaTHKH.



Cucrema cxomsmuxcs cuil. PaBHOAEHCTBYIOIIAs CXOIAIINUXCS CHIL.

VYcnoBue paBHOBECHS CUCTEMBI CXOSAIINXCS CHIL
[IpoenpoBanue CUibl HA OCH KOOPANHAT.
Anredpanyeckuii MOMEHT CHUJIBI.

Onpenenenre MOMEHTOB OTHOCUTENIBHO OCEM KOOPIMHAT.
[Tapa cuu.

. Teopemsl napel cuil.

. YCII0BUE PaBHOBECHUS Maphl CHIL

. ' maBHBIN BEKTOP IUIOCKON CUCTEMBI CHIL.

. 'maBHBIII MOMEHT INIOCKOM CUCTEMBI CHJL.

. YcioBUE U ypaBHEHUS] PABHOBECHS IIJIOCKOM CUCTEMBI CHJI.
. IIpocTpancTBEHHas cucTeMa Cuil.

. MOMEHT CHJIbI OTHOCUTEIIBHO OCH.

. ' maBHBIN BEKTOP NPOCTPAHCTBEHHON CUCTEMBI CHUIL.

. 'maBHBII1 MOMEHT IPOCTPAHCTBEHHOM CUCTEMBI CHUJI.

. YCII0BUSL paBHOBECHS IIPOCTPAHCTBEHHOM CUCTEMBI CUJL.

. LleHTp nmapajuieabHbIX CUJL.

. LleHTp Ts’KecTu TBEPAOro Tea.

. YpaBHEHHS paBHOBECHUS TPOCTPAHCTBEHHON CUCTEMBI CHIL.

. BexTopHBIii crtoco0 3aaHus JBUKEHHS TOUKH.

. KoopaunaTHsIii crioco6 3agaHust ABUKEHUS TOUKH.

. EctecTBeHHBIN cr10c00 3a1aHus ABUKEHUS TOUKH.

. CiocoOblI 3a1aHMsI TBUKEHHS TOUEK.

. MrHOBEHHBIN LIEHTP CKOPOCTE.

. CloxeHre CKOpOCTe TOYKHU MPHU CIOKHOM JIBHIKCHHH.

. CloxeHre yCKOpPEHHUI TOYKU MPHU CIOKHOM JIBUKCHHUH.

. Yckopenue Kopuonuca.

. Haxok/1eHne MrHOBEHHOr0 LIEHTPa CKOPOCTE.

. OCHOBHBIE TTOHATHS KHHEMATUKH TOYKHU.

. XapaKTepUCTUKHU JBUKEHUS TOUKH.

. IloctynaTenbHO€ JBUKEHHUE TBEPJOTO TEJIa U €r0 CBOKCTBA.
. BpamarensHoe nBUXEHUE TBEPAOIO TENA.

. HacTHbIE CiTydan BpalaTeIbHOTO IBUKEHHUS.

. @opmyna Dunepa.

. [ImockonapaienbHOe IBUKEHHUE TBEPIOTO TeNa.

. CKOpOCTH TOYEK MPH IJIOCKOM JIBUKEHUU

. YCKOpEHUs TOYEK B IIJIOCKOM JBUKEHUU.

. ®opMmyia pacnpeneseHuss yCKOPEHUM.

. MrHoBeHHbI# 1IeHTp yckoperuit (M.11.Y)

. Cllo)HO€ IBIIKEHHE TOUKH.

. Onpenenenrie CKOPOCTEN U YCKOPEHUN TOUKHU B CIOKHOM JBUKEHUU.
. OCHOBHBIE IOHATHUS U ONPEICIECHUSI.

. 3akonbl nuHamMukHy | anunes-HproToHa.
. udbdepennnanbupie ypaBHEHUS ABUKEHUS MaTEPHUATBHOU TOUKH.
. [IpsiMble 3a1aun TMHAMUKYU U UX pELIEHUE

. OOpatHbIe 3a/1a4 TUHAMUKU U X PElIeHUe
. udbdepennmanbapie ypaBHEHHUS OTHOCUTEIBLHOTO JIBUKCHUS
. Mexanunyeckas cucrema. CBOMCTBa BHYTPEHHUX CHUII.
. Macca cucremsl U €€ LIEHTP Macc.

. MOMEHTBI HHEPLIUH.

. Teopema I'roiirenca - Illrelinepa.

. udbdepennmanbupie ypaBHEHHS BHKEHUS MEXaHUIECKON CUCTEMBI U 00IIINE TEOPEMbI JTUHAMUKH.
. KonmnuectBo nBmxenus. Ummynbe cunbl. Teopema 00 M3MEHEHUU KOJIMUYECTBA JIBHKEHUSI.

. Teopema o ABMKEHUU LEHTPA MacC.



58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

Kunernueckast sneprusi, pabota cuibl, paboTa MOMEHTA CHUJIBI.
Teopema 06 U3MEeHEHNH KMHETHYECKOW YHEPTUH.

[Mpunnun Jamambepa ajis MaTepruaabHON TOUKH.

[Mpunun [lanambepa it cCTEMbl MaTepHAIBHBIX TOUYEK.
Brruncnenue riaBHOro BEKTOpa U INIaBHOIO MOMEHTA CHJI HHEPLIMH.
CBs3M 1 MX K1accUpUKALIMSL.

Bo3MoskHBIE IEpeMELEHHs] U YUCIIO CTENeHEeH CBOOO bl MEXaHUUECKOW CUCTEMBI.
[TpuHIUT BO3MOXKHBIX TTEPEMEIICHUH.

O060011eHHbIE KOOPAUHATHI 1 0000IIEHHBIE CKOPOCTH
O00011eHHbIE CUIIBI U UX BBIYUCIICHHE

VYcioBus paBHOBECHSI CUCTEMbI B 000OIIEHHBIX KOOPIUHATAX
VYpaBHenus Jlarpanxa

CIIMCOK PEKOMEHJIYEMOM JINTEPATYPHI
OcHoBHas JIuTEpaTypa:
Teopernueckas mexanuka / O.H. OpymxoBa, A.A. [luakapyk, O.B. I'epmuaep, O.M. 3abopckas ;
MunuctepcTtBo oOpa3oBanust u Hayku Poccuiickoit ®enepannu, DenaepaibHOE TOCYIApPCTBEHHOE
aBTOHOMHOE 00pa3oBaTelIbHOE YUPEXKIEHHE BBICHIETO MNPOPECCHOHAIBHOTO  00pa30BaHUA
CesepHblif (ApkTHueckuil) ¢enepanbHblii yHuBepcuteT uM. M.B. JlomoHOCOBa. — ApXaHTENbCK :

CADY, 2014. - 96 ¢ : wmin — Pexum pocryma: mno mnoxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=436489 . — ISBN 978-5-261-00982-5. — Tekcr :
3IIEKTPOHHBIM.

JlonoTHUTeIbHAS JJUTepaTypa:
Teopernueckass mexanmka / A.B. Xanept. — KemepoBo : KemepoBckmii TrocyaapCTBEHHBIH
yauBepcuter, 2012. - 110 c¢. — Pexum gocryma: mno moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=232320. — ISBN 978-5-8353-1514-7. — Tekcr :
3IIEKTPOHHBIM.



MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUICKOI ®EJIEPAIINHN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICIIEI'O OBPA3OBAHNA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»

[Tsturopckuit unctutyt (punuan) CKOY

MeToaunueckue yKazaHus

10 BBIMOJTHEHUIO KOHTPOJIBHOM paboThI
1o gucuuiuinie «MexaHuka (TeopeTHyecKass MeXaHuKa)»
JUISl CTYJIEHTOB HalpaBJI€HUsI OATOTOBKHU

08.03.01 CrpouTesibCTBO

HaIpaBJIeHHOCTH (Mpoduib) «['OpoacKoe CTPOUTENHCTBO U XO3SIMCTBOY

IIaruropck, 2026
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Mertoanyeckne ykKa3zaHUS M 3aJaHUS JJIsl BBITOJHEHHS KOHTPOJIbHOW pabOTHI CTyIEHTaMH IIO
mucruminHe  «MexaHuka (TeopeTHueckas MEXaHHKa)» 0 HaNpaBlIEHUIO TOATOTOBKM OaKalaBpOB:
08.03.01 CtpoutenbcTBoO.

Metoanyeckre yKa3aHus COAEP)KAaT BEChb HEOOXOAWMBINA MaTepuai IJisi BHITOJHEHUS KOHTPOJIHHOM
paboThl 1o quctuIuInHe «MexaHuKa (TeopeTrudecKas MEXaHUuKa).

B JaHHOM MCETOJNYCCKOM YKa3aHWH NPUBCACHBI TEMbI U BOIIPOCHI JJIs1 CAMOCTOATCIIbHOTI'O U3YUCHUSA
Y BBITIOJTHEHUSI KOHTPOJIBHON paboTHI.

1.leab, 3a1a4u U peasu3yeMble KOMIIETEHINH
VYuebusiM mmaHoM HampabieHus moarotoBku 08.03.01 CrpowuTtenbcTBo, IpemaycMaTpUBaeTCS
HAIMCaHWe KOHTPOJIHHON PaOOTHI MO AUCHHUIUIMHE. JTOT BUJ MUCHBMEHHON PaOOTHI BBITIOTHSAETCS KaXK bl
roJi, 10 TeMaM BBIOpPaHHBIM CaMOCTOATENbHO. [lepedenn TeM pa3pabaThiBaeTCs MpenogaBaTesieM.
KonTponbHast paboTa — CaMOCTOSITENLHBIN TPY/ CTYACHTA, KOTOPBIA CIOCOOCTBYET YriyOIEHHOMY
M3YYEHHUIO MMPOUIEHHOTO MaTepuara.

e BbINOJHAEMOI PadOTHI:
- IOJIYYUTD CIICHHUAJIBHBIC 3HAHUA I10 BBI6paHHOﬁ TEMC,

OcHoBHbIE 321a4¥ BHINOJIHAEMOH padoThI:

1) 3aKpeneHne NoIy4eHHBIX paHee TEOPETUUECKUX 3HAHUM;

2) BeIpaOOTKA HAaBBIKOB CaMOCTOSITEIILHOW PabOTHI,

3) BBIICHEHHME IOJrOTOBJICHHOCTHU CTY/IEHTa K Oyayliel npakTuyeckoi paboTe;

Bech nmporecc Hanucanus KOHTPOIbHON PabOThl MOYKHO YCIIOBHO Pa3/ieNIUTh Ha CIEAYIOLIUE 3TallbL:

a) BEIOOp TEMBI U COCTaBJIEHUE MIPEJIBAPUTEIIBHOTO JIaHa PabOTHI;

0) cOop Hay4HOU HHPOPMAIIH, U3YICHHUE JTUTCPATYPHI;

B) aHAJIM3 COCTABHBIX YacTel MpOOIEeMbl, H3JI0KEHUE TEMBI,

r) 00paboTKa MaTepuasa B LEJIOM.

Tema KOHTPOIBHOH pabOTHI BHIOMPAETCs CTYACHTOM CaMOCTOSATENIBHO U3 MPEJIOKEHHOIO CIIUCKA
TEM.

IToaroToBKY KOHTPOJIBHOM paboThI clielyeT HauuHaTh ¢ TOBTOPEHUS COOTBETCTBYIOILETO pa3jena
yueOHHUKa, y4eOHbIX TOCOOMII 110 JaHHOM TeMe U KOHCIEKTOB JIEKLIUH MPOYUTaHHbIX paHee. [Ipuctynars k
BBITTOJIHEHHIO paboThl 0€3 N3y4eHHsI OCHOBHBIX MTOJIOKEHHUH U MOHATHI HayKH, HE CIIEAYET, TaK Kak B 3TOM
Cllydae CTYJIEHT, KaK IPaBUJIO, IIJIOXO OPUEHTUPYETCS B MaTepHralie, He MOKET OTTPAaHUUYUTh CMEKHBIE
BOIIPOCHI U COCPEOTOYNTh BHUMAHHE HAa OCHOBHBIX, IEPBOCTENIEHHBIX MTPoOJieMax paccMaTpuBaeMoi
TEMBI.

ITocne BbIOOpa TeMbI HEOOXOAMMO BHUMATENIBHO U3YYUTh METOJMUECKUE YKAa3aHUs MO IOJrOTOBKE
KOHTPOJIbHOM paboThl, COCTaBUTH IJIaH padOThI, KOTOPBIM JOJIKEH BKIIOYAaTh OCHOBHBIE BOIIPOCHI,
OXBaTBIBAIOIIME B I1EJIOM BCIO IPOPabATHIBAEMYIO TEMY.

KoMmnerenuuu oﬁyqalomerocsl, (])opMupyeMble B pe€3yJibTaT¢ OCBOCHUA TUCHUIIJTHHBI

Kon, hbopmynupoBka Kox, hbopmynupoBka HHIMKATOpA [Tnanupyemsbie pe3yabTaThl O0YUCHHUS 10
KOMIIETEHIIUHA TUCIUILTHHE (MOJTYITIO),
XapaKkTepHU3yIoIre dTanbl (JOPMUPOBAHUS
KOMIETEHIIUM, UHIUKATOPOB

OIIK-1 Cnocoben NI-lonk-1 CnocoOHOCTh UCITOIb30BaTh 3aKOHBI U
pemaTh 3a/1a4n [TpumeHsieT MaTeMaTHYECKUI METO/Ibl TEOPETUUECKON MEXaHUKHU
npodeccuoHaIbHON anmapar aHaJIMTHYECKOW reoMeTpHuH, | KaK OCHOBBI OIIMCAHUS U PACYETOB
NeATeIbHOCTH Ha OCHOBE | TMHEHHOI anreOpel, MEXaHU3MOB.

HCITOJIb30BaHUS muddepeHIaTbHOTO U

TEOPETUYECKUX U MHTETPATbHOT0 UCUUCIICHUS

MIPAKTUYECKUX OCHOB (GYHKIIMM OJJHOW EPEMEHHOII.




€CTECTBEHHBIX U
TCXHUYCCKHX HAYK, a
TaKKe MaTeMaTHIECKOTO
armapara

NJI-20mk-1

IIpuMmeHsieT MaTeMaTUYeCKUi
amnmapar Teopur QyHKIHH
HECKOJIbKUX MTEPEMEHHBIX, TCOPUU
(GYHKIMI KOMILIEKCHOTO
NEPEMEHHOT0, TECOPHH PSIOB, TCOPHH
nudepeHIMAIbHBIX YPaBHCHUM.

NJI-3omk-1

[Ipumensier MaTeMaTUYECKUIA
arnrmapaT TeOpUHU BEPOSITHOCTEH U
MaTeMaTH4YECKONH CTaTUCTHKH.

N -4omnk-1
[Ipumensier MaTeMaTUYECKUA
arrapaT YMCJICHHBIX METO/IOB.

N-Sorik-1

JleMOHCTpUPYET IIOHUMAaHHUE
(bu3nUeCKUX SIBICHUHA U yMeeT
IPUMEHSATH (PU3MYECKHE 3aKOHBI
MEXaHUKH, MOJICKYJISIPHON (PH3HKH,
TEPMOJMHAMMKH, SJIEKTPHYECTBA U
Mar"dertmuisma ajis peHIeHI/Iﬂ THUITIOBBIX
3ajad.

NJ1-60mk-1

JleMoHCTpUpYyeT 3HaHUE
AJIEMEHTAPHBIX OCHOB OITHKHU,
KBaHTOBOM MEXaHUKH U aTOMHOM
du3uku.

W-7omk-1
JleMOHCTpHUpYET NOHUMaHUE
XMMHUYECKHX MPOLIECCOB.

CriocoOHOCTh IPUMEHSTh 3HAHMUA,
IIOJIyYEHHBIE 110 TEOPETHUYECKOU
MEXaHUKE MPU U3Yy4EHUHU JTUCIUILINH
poheCCUOHATBLHOTO IHKIIA.

Tema 1.

2. ®opMyJIHMPOBKA 32JaHUs U €ro 00beM

OCHOBHBIE IOHATHS U OIIpEACIICHUA.

AKCHOMEI CTaTHKH.

Bapuanr 1.

3amanue 1 Yepmeonc 1.
3ananue 2 Yepmeoc 2.
Bapuanr 2

3anmanue 1 Yepmeonc 3.
3ananue 2 Yepmeonc 4.
Tema 2. Cucrema CXOIAIIUXCS CHUIL.
Bapuant 1.

3ananue | Yepmeornc 5.
3amanue 2 Yepmeonc 6.
Bapuantr 2.

3ananue | Yepmeonc 7.
3amanue 2 Yepmeonc 8.
Tema 3. IInockast cuctema cuil.

Bapuanr 1.




3amanue 1
3aganue 2

Bapuant
Samanue 1
3amanue 2

Tema 4.
Bapuant
3amanue 1
3amanue 2

Bapuant
3amanue 1
3amanue 2

Tema 5.
Bapuant
3amanue 1
3agaHue 2

Tema 6.
Bapuanr
3amanne 1
3amanue 2

Tema 7.
Bapuanr
3amanne 1
3amanue 2

Tema 8.
Bapuaunt
3amanue 1
3amanmue 2

Tema 9.
Bapuanr
3amanne 1
3amanue 2

Yepmeonc 9.
Yepmeonc 10.

Yepmeowc 11.
Yepmeonc 12.

Depmsl.

Yepmeowc 13.
Yepmeonwc 14.

Yepmeonc 15.
Yepmeonc 16.

TpeHI/IC CKOJIbKCHUS U KaUCHUS.

Yepmeowc 17.
Yepmeonc 18.

ITpocTpaHCTBEHHAs! CUCTEMA CHII.

Yepmeonc 19.
Yepmeonc 20.

CnoskeHue napaiebHbIX CHJL.
1.

Yepmeonc 19.

Yepmeonc 20.

Kunematnka

1.
Yepmeonc 19.
Yepmeonc 20.

[locKonapauienbHOE BHKCHHE TBEPAOTO Tea.
1.

Yepmeonc 19.

Yepmeonc 20.



3.00mue TpedGoBaHUs K HANMCAHUIO M 0hopMJICHHIO PadOTHI

B conepxannu KOHTPOIBHOM pabOTHl HEOOXOAUMO MOKa3aTh 3HAHWE PEKOMEHOBAaHHOMN
JUTEpaTyppl 10 JAHHOM TeMe, HO I1pU OTOM CIEAyeT NPaBWIbHO I0JIb30BaThCs
NEPBOMCTOYHUKAMHU, H30€ratb Ype3MEepHOro IUTHpoBaHUSA. I[lpu wHCHoNb30BaHUM LMTAT
HEOOXOJUMO yKa3blBaTb TOYHBIE CCBUIKM HAa HCIOJb3YEMbIH MCTOYHMK: YKa3aHHME aBTOpa
(aBTOpOB), Ha3BaHUE PaOOTHI, MECTO U T'OJ] U3JAHMUSI, CTPAHULIBI.

B nporuecce paboTsl Haja MEPBOMCTOYHUKAMHU LIE€IE€COO0PA3HO JIEIaTh 3alUCH, BBITUCKU
ab3a1neB, UTAT, OTHOCAIUXCS K n30paHHOU Teme. [Ipu m3yueHuu cnenuanbHON IOpUITYECKON
auTeparypsl (MoHOTpadwii, cTaTel, peleH3ui 1 T.7.) BaXXHO 00paTuTh BHUMAaHUE HA PAa3IUYHbIC
TOYKH 3pEHHUSI aBTOPOB IO HCCIEIyeMOMY BOIPOCY, Ha €ro HMPHUBOJUMYIO apryMEHTALHUIO U
BBIBOJIbI, KOTOPBIMHU OIIPOBEPTAIOTCS WHBIE KOHLICIIIHH.

Kpome pekoMeHIOBaHHOW clelUaIbHOU JIMTEPATYpPbl, MOKHO HCIOJIb30BaTh JIIOOYIO
JIOTIOJTHUTEIbHYIO JIUTEpPAaTypy, KOTOpash HeoOXoauMa ISl PACKPBITUS TEMbl KOHTPOJIBHOM
pabotsl. Ecnu B meprosa HanucaHusi KOHTPOJIbHON pabOThl ObLIM MPUHSITHI HOBbIE HOPMATHUBHO-
IIPABOBbIE AKTbI, OTHOCSIIKECA K M3JIaraéMoil TeMe, UX HEO0OXOAMMO HU3Y4YUTh M UCIOJIb30BaTh
npu €€ BHIMOJTHEHHH.

B koHIIE KOHTPOJIBHOW pabOTHl MPUBOAWTCS TOJHBIA OuOIMOrpaduyeckuii nepeyeHp
MCIIOJIb30BAaHHBIX HOPMATHUBHO-TIPABOBBIX aKTOB M CHEHAIBLHOM TUTEpaTyphl. JlaHHBINA CrUCOK
YCIIOBHO MO>KHO IOJIpa3AEIUTh Ha CIAEAYIOLINE YaCTH:

1. HopmaTuBHO-TIpaBOBBIE aKThI (JAOTCS 1O UX IOPUAUUECKON cHiie).

2. Y4eOHuKH, yueOHbIE TOCOOHUS.

3. MoHnorpaduu, yueOHble, yueOHO-IIPAKTUIECKHE TOCOOUSI.

4. Tlepuoauyeckas revyarh.

[TepBoucrounuku 2,3,4 narorcs o andaBuTy.

Odopmnenne 6uOIMOTpaPUISCKIX CCHIIOK OCYIIECTBISIETCS B CICAYIOIIEM ITOPSIIKE:

1. ®amunus ¥ UHULKMATBI aBTOpa (KOJUIEKTUB aBTOPOB) B MMEHHUTEIbHOM majexe. [Ipu
HAJIMYUX TPEX U OoJiee aBTOPOB JIOMYCKAETCSl YKA3bIBaTh (PAMUIIMK W WHUIHAJIBI TIEPBBIX IBYX U
n00aBUTh «M Jp.». Ecnm kHUra HammcaHa aBTOPCKUM KOJUIEKTHBOM, TO CChUIKA JIENaeTcsl Ha
Ha3BaHME KHUTU M e€ penakropa. PamMmwiIviO M WHULHUAIBI PEJAKTOpa IOMEIIAI0T IOCie
Ha3BaHUS KHUTH.

2. [lonHoe Ha3BaHUE MEPBOMCTOYHHKA B UMEHUTEILHOM MaJIEKe.

3. Mecro uznanus.

4. I'ox n3gagus.

5. O011ee KOIMYECTBO CTPAHHUIL B paboTe.

CchUIKM Ha )KYPHAJIBHYIO MJIM Ta3€THYIO CTAaThIO JOJKHBI COAEPKATh KPOME YKa3aHHBIX
BBIIIIE JAaHHBIX, CBEJICHUS O Ha3BaHUHU JKypHaJla MU Ta3€Thl.

Ccbulki Ha HOPMaTHBHBIN aKT JienatoTcs ¢ ykazanueM CoOpaHus 3akoHogarenscTBa PO,
UCKJIIOUE€HHE MOTYT COCTaBISATh CChUIKM Ha Poccuiickyro razery B TOM Ciydae, €CIM JaHHBINA
HOpPMaTHUBHBIN aKT emie He onmyOynkoBaH B C3 PO.

IIpu ucnonb30BaHUM LUTAT, HJEH, MPOOJIEM, 3aMMCTBOBAHHBIX Y OTJIEJNbHBIX aBTOPOB,
CTaTUCTHUYECKUX JaHHBIX HEOOXOIMMO MPABWILHO M TOYHO JENIaTh BHYTPHU TEKCTOBBIE CCHUTKU
Ha MEePBOUCTOYHHUK.

CchUIKM Ha UCTOJIb3yeMble IEPBOMCTOYHUKH MOKHO JeNlaTh B KOHIIE KaXKJI0M CTpaHUIbL,
1100 B KOHIIE BCell paboThl, HyMepalus MOXKET HAUMHATHCS Ha KaXKJI0W CTpaHHIIE.

CrpykrypHo KonTponbHas paboTa COCTOUT TOJBKO U3 HECKOJIBKMX Bompocos (3-6), 6e3
rnaB. OHa 00s13aTeNbHO J0JDKHA COJIePKaTh TEOPHUIO M MTPAKTUKY paCCMaTPUBAEMON TEMBI.

4. Yka3zaHusi 0 BHINOJTHEHUIO 3a/1aHUSA

Kontponbaast pabGota w3maraercsi JIOTHYECKH TIOCIEIOBATENBHO, TPAaMOTHO |
pa3zbopurBo. OHa 00s3aTENBHO [OJDKHA HMMETh TUTYIbHBIA JucT. OH CONEpKUT Ha3BaHUE
BBICIIETO y4e€OHOTO 3aBEACHHS, Ha3BaHWE TEMbI, (paMWINIO, WHUIIMATBI, YYEHOE 3BaHUE W
CTETICHh HAYYHOTO PYKOBOJIUTEISI, (DAMUITNIO, HHUIIUAJIBI aBTOPA, HOMEP TPYIIIIHL.



Ha cnenytomem iucre NpuBOAUTCS COEpKaHUE KOHTPOIBHOM paboTel. OHO BKIIIOYAET B
ce0s: BBeICHHE, HA3BaHKE BOMPOCOB, 3aKJIIOUEHUE, CIIUCOK JIUTEPATYPHI.

BBenenne 1omxkHO ObITH KpaTkuM, He Oorniee 1 cTpanuibl. B HEM HEOOXOIUMO OTMETUTH
aKTyaJIbHOCTh TEMBI, CTEIIEHb €€ Hay4yHOU pa3paboTaHHOCTH, MPEAMET UCCIEAOBAHUA, 1IeNlb U
3aJaud, KOTOpbIE CTaBATCS B pabore. M3noxeHHe KakJoro BOMpoOca HEOOXOAMMO HadaTh C
HAIlMCaHMs 3arojioBKa, COOTBETCTBYIOIIEMY OTJIABJICHHIO, KOTOPBIM JIOMKEH OTpaskaTh
COJIep’KaHue TEKCTa. 3aroJIOBKU OT TEKCTa CIIEYET OTAENATh HHTepBaslaMU. Kaxkblii 3arosioBok
00s3aTeNbHO JOJHKEH MPE/IIeCTBOBATh HETIOCPEICTBEHHO CBOEMY TeKCTy. B Tom ciydae, korja
Ha OYEPEHOM CTpaHUIE OCTAETCSI MECTO TOJIBKO ISl 3arojIOBKa M HET MecTa HU JJI1 OIHOMU
CTPOYKH TEKCTa, 3ar0JIOBOK HYKHO ITUCATh HA CIEYIOIIEeH CTpaHHULIE.

W3znaras Bonmpoc, KaXIbld HOBBIA CMBICIOBOM ab3al] HE0OXOAMMO HauyaTh C KpPacHOH
CTPOKU. 3aKOHUYUTH M3JIOKEHUE BOMIpPOCA CIIEYET BBIBOJOM, UTOTOM IO COAEPM AHHUIO JAaHHOTO
paszzena.

Wznoxxenue copepxaHusi Bced KOHTPOJIBHON pabOThl JOMDKHO OBITH 3aBEPILEHO
3aKJIF0YEHHUEM, B KOTOPOM HEOOXOIUMO JaTh BHIBObI 110 HAITMCAHUIO PA0OTHI B LIEJIOM.

Crpanuibl KOHTPOJIBHOM pabOTHl MODKHBI MMETh HyMepauuio (ckBo3HO#). Homep
CTpaHULbl CTaBUTCA BBEpXY B IpaBoM yriy. Ha TUTynpHOM JMCTE HOMEp CTpaHUIbl HE
ctaBuTcs. ONTUMAaNbHBIN 00BEM KOHTpOIbHON paboTel 10-15 cTpaHuIl MAITMHOMKUCHOTO TEKCTa
(pasmep mpudTa 12-14) yepe3 mosyTOpHBIA MHTEPBAI HA CTAHAAPTHBIX JIMCTaX GopmaTta A-4,
noJjisi: BepxHee —15 MM, HIkHee —15MM, neBoe —25mM, ripaBoe —10mm.

B Tekcre KOHTpOJIBHOM pabOThl HE JOMYCKAaETCs IPOU3BOJBHOE COKpAILEHUE CIIOB
(kpoMe OOIIEPHHSATHIX ).

[lo BceM BO3HUKIIMM BOIIPOCAaM CTYAEHTY cCienyeT oOpalarbcsi 3a KOHCYJbTaluein
npenofaBarento. Cpok BBIMOIHEHUS KOHTPOJBHOW paboOThl OMpeAemnsieTcs MpenoiaBaTeieM 1
OHa JIOJDKHA OBITH CllaHa HE IMO3/HEE, YeM 3a Helemto 10 3k3aMeHa. [lo pesynbratam npoBepku
KonTponbhas pabota oneHuBaercs Ha 2-5 6amioB. B ciayyae oTpuniarebHON OLIEHKH, CTYIEHT
JOJIKEH O3HAKOMUTBCS C 3aMEUYaHHUSIMHU M, YCTPaHUB HEJOCTAaTKU, MOBTOPHO CAAaTh padOTy Ha
IIPOBEPKY.

S. Iliian — rpad UK BBINOJTHEHHUS 3a1aHUA

Ne 9Tan BLINOJHEHUS 3aJaHus O0neM yacoB AJisi BBINNOJIHEHUS 3alaHUA (aCTp.)

1 2 3 4 5 6 7 8 9 10

BrinoJiHeHHe KOHTPOJIbHBIX 321aHUHI

1 | [Honyuenue 3a/1aHUs Ha | +
YCTaHOBOYHOM 3aHATHH, aHAJIN3
€ro ¢ npenojaBaTeiaeM

2 W3yyenue sarepaTypbl s + + + + + + +
BBINIOJTHCHU S 3aJaHIH
KOHTPOJIBHON pabOThI

3 Brinonnenue 3aganuii + +
KOHTPOJIbHOM paboThI, €€
odopmiieHne

6. Kputepun oueHuBaHusi padoThl

Oyenka «omauyHo» BBICTABIIAETCS CTYIEHTY, €CIM TEOPETHUYECKOE COIEp KaHUE Kypca
OCBOCHO TOJHOCTBIO, 0€3 IpOOEIOB; MCUEPIBIBAIOLIE, MTOCIEA0BATENbHO, YETKO U JIOTHUYECKU
CTPOMHO H3JaraeT marepuai; CBOOOIHO CHpaBIsSETCS C 3ajJayaMH, BONPOCAaMU U JIPYTUMHU
BUJIaMH TPUMEHEHUS 3HAHUM; MHCIOJIB3YEeT B OTBETE JIONOJHUTEIBHBIA MaTepUaBCce
[IPEAYCMOTPEHHBIE INPOTPaMMOM 3aJaHUs BBIIIOJIHEHBI, KAa4eCTBO HX BBIIIOJIHEHHUS OLICHEHO
yyciaoM OamioB, OJIM3KUM K MaKCUMaJIbHOMY; aQHAJU3UPYET IOJYYEHHBIE pE3yJIbTaThl;
IIPOSIBIISIET CAMOCTOSATEILHOCTD IIPY BBIITOJIHEHUH 3aJaHUN.



Oyenka «xopowio» BBICTABIISIETCA CTYIEHTY, €CIM TEOPETUYECKOE COAEp)KaHUE Kypca
OCBOEHO IMOJIHOCTHIO, HEOOXOIUMbIE MPAKTUYECKHE KOMIETEHIIMH B OCHOBHOM C(OPMHUPOBAHBI,
BCE MPEIyCMOTPEHHbIE MPOTrpaMMOi oOy4deHHs y4deOHbIe 3a/laHUs BBIMOJHEHBI, Kaue€CTBO MX
BBIIIOJIHEHHS JOCTATOYHO BhICOKOE. CTYIEHT TBEPO 3HAET MaTepHall, TPaMOTHO U IO CYILIECTBY
M3JIaraeT €ro, He JI0IIyCKas CYLIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIIPOC.

Oyenka «yo0ogremeopumenbHO» BBICTABISETCS CTYACHTY, €CIH TEOPETHYECKOe
coJepKaHue Kypca OCBOEHO YaCTUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOIl 3a/laHuil BBIIIOJHEHO, HO B HUX HUMEIOTCS
OLIMOKH, IIPU OTBETE HA MMOCTABJICHHBINA BOMPOC CTYIEHT JOMYCKAET HETOYHOCTH, HEOCTATOYHO
paBUIbHbIE (OPMYIUPOBKHU, HAONIONAIOTCS HAPYLICHHUS JOTMYECKOW IOCIIe0BATEIbHOCTH B
U3JI0KEHUH IIPOrPAMMHOI0 MaTepuaa.

Oyenka «Hey00871€M8OPUMENIbHO» BBICTABIAETCA CTYACHTY, €CIM OH He 3HaeT
3HAYUTEIBHOH YacTH MPOrPaMMHOIO MarepHaia, JOMYCKaeT CYIIECTBEHHbIE OIINOKH,
HEYBEPEHHO, C OOJBIIMMHU 3aTPYJHEHHUSIMH BBIMOJIHAET IMpaKTHUYEeCKUe paboThl, HEOOXOAUMbIE
NPaKTUYECKHEe KOMIIETCHIMH HE  C(HOPMHUpPOBAHBI, OOJBIIMHCTBO  MPETYCMOTPEHHBIX
porpaMMoil oOyueHusi yueOHBIX 3aJJaHUil HE BBIMOJIHEHO, KAYECTBO MX BBIMOJHEHHUS OLIEHEHO
YHUCJIOM 0aioB, OJU3KUM K MUHUMAJIbHOMY.

7. llopsAaoK 3alIUTHI PadoOThI

[TonyunB mnpoBepeHHYIO paboOTy, CTYACHT [OJDKEH BHHUMATEIbHO O3HAKOMUTHCS C
pelLeH3uel, TOMETKaMH Ha IIOJISIX W BBIIOJIHUTH BCE YKa3aHUs HAYYHOIO pyKoBoauTeNd. Ecin
paboTa He [OMyIIeHAa [0 3allUThl, HEOOXOAMMO O3HAKOMHUTHCS C peleH3ueH, aopadoTarh
KOHTPOJIbHYIO Pa0OTy, YCTPaHUB BCE HEJOCTAaTKH, yKa3aHHbIE HAyYHBIM PYKOBOJIHUTENEM, U B
HOBOM BapHaHTE CIaTh HA POBEPKY.

B ycranoBieHHblii Kadenpod CpPOK HCIOTHHUTENh O00s3aH SBHTHCS HA 3allUTYy
KOHTPOJIbHON paboThl, MMest ¢ COOOM TMOCIEeTHUN BapuaHT, PELIEH3UI0 HAa MEPBBI BapHAHT C
3aMEYaHUSAMU PYKOBOJUTENS U 3a4ETHYIO KHUKKY.

[Ipu 3amuTe CTyIEHT JAOJKEH OBIThb TOTOB OTBETHTh Ha BOIPOCHl HAy4YHOTO
PYKOBOJUTENS IO BCEH TeMe KOHTPOJIbHOM pabOTHI.

Onenka paOOThl MPOU3ZBOAMUTCS MO YETHIPEXOATBHON CHCTEME: «OTIMYHO», «XOPOIIO»,
«yZOBIIETBOPUTEIILHO», «HEYIOBIETBOPUTENIBbHO». llociie 3ammThl MMONOXKUTEIbHAS OLEHKA
BBICTABIIIETCS B 3a4ETHYIO KHIKKY. 3aIlIMIIEHHBIE KOHTPOJIbHbBIE Pa0OThl HE BO3BPALIAIOTCS U
xpaHarcs B GoHae Kapenpsl.
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®enepalibHOE TOCYIapCTBEHHOE aBTOHOMHOE O0pa30BaTEIbHOE YUPEKACHHE BBICIIETO
npodeccuoHambHOro  obpasoBanus  CeBepHblii  (ApkTuueckuil)  ¢eaepaabHbIi
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