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BBenenue

Meroauueckoe mocoOue MpenHa3HaueHO MIA CTYAEHTOB, 00ydaroniuxcs N0 HAMPaBICHUIO
noarotoBku  08.03.01 CrpourensctBo, npodune noarotoBkn «CTPOUTENBCTBO 3IaHUM U
COOpYKEHMID». B MeroauueckoM mnmocoOMM NpUBOAATCA OOMIME CBEAECHUSA MO BBEIMOIHEHHIO

OPAKTHYIECKUX padoT, B KaKION MPAKTUUECKOH pad0OTe MPUBEIEHBI KPATKUE CBENCHUS U3 TEOPHH,
METOQUKA pacueTa, PEKOMEHAYyEMAs TUTEPATYPA.

Meroanueckoe nmocodbue paszpadborano Ha ocHoBanuu tpeboBannii OI'OC BO u pabouen
nporpammsl o gucuurinHe «08.03.01 Mexanuka (Teopernueckasa Mexanuka)».
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IIpakTH4Yeckoe 3aHATHE 1
Tema: OcHOBHBIE MOHATHS U ONPENENEHUA. AKCHOMBI CTATUKH
[lens: HAyUUTBECA OMPENETATE pEAKIINU OO OanKu
3HATB: PEAKIIUH CBA3EH,
yCIIOBUM PABHOBECUA IIOCKOM U NPOCTPAHCTBEHHOM CUCTEM CHII,
YMETh: MCMOJB30BATE 3AKOHBEI U METOOBI TEOPETUYECKOM MEXAHWKHM KAK OCHOBBI ONMMCAHUA M
pacueToB MEXAHW3MOB TPAHCIIOPTHBIX M TPAHCIIOPTHO-TEXHOIOTHYECKUX MAIIMH U 000pyI0BaHUA.
AxmyanvHocmb memvl 00BACHAETCA OCHOBHBIMHM HPUHIIMIIAMH OIPENEICHUA PEAKIUN
BO3HHUKAIONIMX B ONOPAxX PEATBHBIX DAIOK.

Teopemuueckas uacme:

MexaHnnka n3y4aer 3aKOHBI MEXAHUUECKOTO IBUKEHHUSL.
Teopemuueckasa Mexanuka - pa3neil MEXaHUKH, B KOTOPOM W3 Y4arOTC JBHIKEHU S MEXAHUUECKHX
CHCTEM M 00IIHe CBOHUCTBA YTUX IBHKECHHH.
Teopernueckas mexannka paccmMarpuBaeT adCTpakTHBIE Modenu Ten. Moodersamu meopemuieckou
MEXAHUKU AGTAIOMCA:
4) MATEPUATEHAA TOYKA;
0) a0COIOTHO TBEPIOE TEIIO;
B) MEXAHMYECCKAA CUCTEMA.
Cmamuxa - pa3gen TEOPETUUECKOM MEXAaHUKM, B KOTOPOM HW3Y4AeTCi MEXAHWYECKOE
B3aMMOJIENCTBUE MATEPUAIBHEIX TEI MEKAY COO0M 0e3 yuera NX MEXaHWIECKOT O JBUKECHUSL.
Mexanuueckoe oOeujiceniie - V3MEHEHUE C TEUEHHEM BPEMEHHM B3aMMHOIO MOIOKEHUS B
MPOCTPAHCTBE MATEPUAIBEHEIX TEJ WIHM 4aCTEH JAHHOTO TEA.
Mamepuanvnoit mo4Koli Ha3EIBAIOT TEOMETPUUECKYIO TOUKY, 00mamaronias MacCou.
Cucmemon Mamepu@ibHblX MOEYeK HABIBACTCA TaKasd UX COBOKYITHOCTh, B KOTOPOM MOJI0KEHUE U
IBUKEHUE KAXKIOW TOYKU 3aBUCUT OT ITOJIOKEHHMSA M NBUKEHHUSA BCEX OCTAIBHBIX TOYEK MAHHOU
cUCTEMBI. HacTO CUCTEMY MATEPHUATBHBIX TOYEK HA3BIBAIOT MexXaHuuecKou cucmemMou. YacTHEIM
CJIy4a€M MEXAHWYECKOHU CHCTEMBI ABJLIETCA A0COIIOTHO TBEPLAOE TEIIO.
Abconomuo meepoblM HA3BIBAETCA TENO, Y KOTOPOr0 PACCTOAHUE MEXKAY JIHOOBIMA IBYMI TOUKAMH
BCEra OCTAETCS HEM3MEHHBIM (T.€. 3TO a0COMOTHO MPOUYHOE U HEAE(POPMUPYEMOE TETIO ).
C60000HbIM HA3BIBAIOT TBEPAOE TENO, IBMKEHUE KOTOPOr0 HE OTPAHUYEHO OPYTUMH TETAMH.
Hece0000HbIM HA3EIBAIOT TENO, IBUIKEHUE KOTOPOTO, TAK WJIM HHAYE, OTPAHUYEHO IPYTHUMHA
Ttenamu. [Tocnennue B MEXaHMKE HA3BIBAIOTCA CEAZAMU.
Cunoit HA3BIBAIOT MEPYy MEXAHMYECKOTO MAEHUCTBMA OOHOTO Tena Ha apyroe. [lockombky
B3aMMOJENCTBUE TEI ONPENEIETCSA HE TOJIBKO CBOEM HHTEHCUBHOCTBIO, HO M HATPABJIECHHUEM - CHIIA
ABIAETCS BEIWYMHOM BEKTOPHOM M HA 4YEPTEXKAX M300pakaeTCs HANPABICHHBIM OTPE3KOM
(BekTOpOM). 3a equHuNy cuibl B cucteme CH nipunar weromon (H). O003Ha9ar0T CHITEL

F P Q.
3aryIaBHBIMA OyKBamm JaTUHCKOro an(asura ( YucneHHele 3HA4E€HUA (MM MOIYIHM BEKTOPHBIX
BemMunH) Oynem 0003HagaTe TeMHU k€ OykBamu, HO 0e3 BepxHux crpenok ( F, P, O ...).

Junueii oeticmeus cuibl HA3BIBAETCA IIPAMAS, BOOJIL KOTOPOH HAIIPABIIEH BEKTOP CHJIBI.
Cucmemoit cu Ha3pIBAeTCA M00As KOHEUHAS COBOKYIMHOCTE CHII, IEMCTBYIONINX HA
MEXAHUUECKYIO0 cucTeMy. [IpuHATO HenuTs CUCTEMEL CHUII HA MAOCKHe (BCE CUIIEL EUCTBYIOT B
OTHOM TIOCKOCTH) U npocmpancmeernble. Kaxnasa n3 HUX, B CBOIO OUEPENb, MOKET OBITH WIN

nPOU360NBHOU, NAPALICIbHOU (JITHAA NEUCTBUA BCEX CHJI ITAPAJUIEILHEL) WIHA CHCHLEMOU
CX00AMUXCA cua (IMHUN TEUCTBUS BCEX CHII IEPECEKAIOTCS B OJHOU TOUKE).
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Tadbmana 1 Bunsr cucrem cuit

Tum Cxonoamasacs [Tapannensnas [TpousBonsHas
Y I

~T

[Imockas

[TpocrpancrBennas

Bonpocwet u 3a0anua:

nu  ChopmympyiTe aKCHOMBI CTATHKH.
UTo Ha3BIBAETCA CBA3BIO, HAMOKEHHON HA TBEPAOE TEIO?
Uro HA3BIBAETCA CUIION PEAKLINU CB3U
ChopmymupyiiTe TPUHIAT OCBOOOKIAEMOCTH OT CBI3ECH.
Uto Ha3BIBAETCA CUIION PEAKIINH CBI3U

e

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

Ceprudukar; 2C0000043ESABBBO52205E7TBAS00060000043E
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IIpakTHYeckoe 3aHATHE 2
Tema 2 CucreMa cXOISIIIIAXCH CHIL.
[lens: HAyUUTRECA OMPENETATE pEAKIINU OO OanKu
3HATB: PEAKIIUH CBA3EH,
yCIIOBUM PABHOBECUA IIOCKOM U NPOCTPAHCTBEHHOM CUCTEM CHII,
YMeTh: MCMOJB30BATE 3aKOHEI U METOABI TEOPETUUECKOM MEXAHWKH KAK OCHOBBEI OMUCAHUS U
pac4eTOB MEXAHU3MOB TPAHCHOPTHBIX M TPAHCHOPTHO-TEXHOIOTHIECKUX MAIIMH U 000pyI0BAHMA.
AxmyanbHocms  membl  OOBACHAETCA OCHOBHBIMHU MNPUHIMOAMH  ONPEAEICHUS  PEAKIUMN
BO3HUKAIONINX B OTIOpAX pPEaTbHBIX 0AIoK.
Teopemuueckas uacme:
JlBe CHCTEMBI CHUJI HA3BIBAIOTCS IKGUBATICHMHBIMU, €CIIN UX TEHCTBUS HA MEXAHUYECKYIO CHUCTEMY
OIMHAKOBO (T.€. 3aM€Ha OJHOM CHUCTEMBI CWJI HAa APYIYI0O HE M3MEHAET XapakTepa IBUKEHUS
MEXAHNUECKOM CHCTEMEI).
Ecmu wHekoropas cucTéMa Cua  SKBUBAIEHTHA OJHOM CHiIe, TO ASTa CHJIA HAa3BIBAECTCA
pasHoOdelicmeyouiell TAaHHON CUCTEMBI Ciia. OTMETHM, UTO JATEKO HE BCAKASA CUCTEMA CIJI MUMEET
paBHOIeHCTBYOMYO. Crita, paBHasd PaBHOAECHCTBYIONIEH MO BEIMYUHE, MPOTUBOMOIOKHAA €H 1O
HAITPABJIECHUIO U JEUCTBYIONAA BAOIEL TOH K€ MPSIMON, HA3BIBACTCA YPAGH0GCUIUBAIO el CIIIOM.
Cucrema cwia, OO AEUCTBUEM KOTOPOM CBOOOZHOE TBEPHOE TEIO0 HAXOAUTCI B IIOKOE WU
OBWKETCSA PABHOMEPHO M OPAMOJIMHEWHO, HA3BIBACTCS YPAGHOBCUICHHOI WIN IKEUEWICHMHOU
H)JT10.
Ilns Toro 4roObl cUCTEMA CUI HAXOOWIACH B PABHOBECHMM HEOOXOAMMO M JOCTATOYHO, UTOOBI
BBITTOJIHAUCE YCIOBUSA PABHOBECUS STOU CUCTEMBI CHIL.
HeoOXoauMBEIM U IOCTATOYHEIM YCIIOBUEM PABHOBECHUS CHCTEMEI CWJI SBIISIETCA PABEHCTBO HYIIIO
IJIABHOTO BEKTOPA M TIIABHOTO MOMEHTA CUCTEMEBI CHIL:
_  Y4ETOM BBIPAKEHHSA TJIABHOTO BEKTOPA U TIIABHOTO MOMEHTA CHUCTEMBI CHIT 9TH PABEHCTBA
MOYKHO 3aMMCarh B BUIIE:

Zl Fo=1; Zl My(F;) = 0

rIe [ - ”HOAEKC CYMMHUPOBaHUA; N - YUCI0 CHI, BXOJAIMUX B CUCTEMY.

[Ippn pemennu 3amad BMECTO 3TUX BEKTOPHEBIX YCJIOBHUM HCIIOJIB3YIOTCSA CKAAPHBEIE YCIOBHA,
MOTYYAONINECA U3 HUX OPU NPOEKTUPOBAHUU HA OCH AEKAPTOBOW CHUCTEMEI KOOpAMHAT (Tabmmna

2).

Tabmuma 2 OcnoBHas (popma aHATUTUYECKUX YCIOBUN PABHOBECHA

CucreMsl chJl Cxopsammecs [Tapannensnas [Tpon3BoiibHas
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Buympennumu cunamu Ha3pIBaIOT CUIIBI B3AUMOJEHCTBUA MEXKAY MATEPUATBHBIMU TOUKAMUA
OMHOH MEXaHUYECKOH CHCTEMBI.

Bueutnue cunpt - 510 CUIIBI B3

AUMOIEHCTBUA TOYEK JAHHOH MEXAHHMYECKOH CUCTEMEI C

MAaTEPHAIEHBIMH TOUYKAMH JPYTOM CHCTEMBEI.

Cuna, mpunoKeHHasA K TEMY B KAKOW-TMO0 OJHOM €r0 TOUKE, HA3BIBAETCS COCPEOOmMOUYCHHOIL .
Cunbl, IEUCTBYIONINE HA BCE TOYKH TAHHOTO 00BEMA WIIH JAHHOW 9ACTH MOBEPXHO CTH TENA,
HAa3bIBAIOTCS pacnpeodeneHHbIMU (110 00BEMY U IO TOBEPXHOCTH COOTBETCTBEHHO). CHIIOBEIE
XAPAKTEPUCTUKNA MEXAHMUECKOTO BO3AECUCTBU HA TEIO MIPUBENEHEI B Tadnuie 3.

Tabmuma 3 CunoBeie xapakre

PUCTHUKH MCXdHHYCCKOT O ED.?.,I[E‘ﬁCTBHH

HanmMeHOBABH®IEHT noanvcaH

VYciaoBHoe H300paKeHHE Omnpenenenue NelicTRHA HA

TeJ10

IANEKTPOHHOW NOANWUCEID
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1) UHCIOBEIM  3HAUEHUEM|
;. VIJTM MOIYIIEM CHJIBI;
Q ; 2) Jlnnuen IEHCTBHSA

CoCDEenoTOIeHHAS CIIIA - CUIEL (M300paxkaercs mpsaMou,
TOUCHHAS CHJI >
P B BIOJIb KOTOPOW  HaIpaBJIeH

_\ A BEKTOP CHIIBI);

3) Toukoi
[TPUJIO KCHH S CHITBL.

1) YUucmoBEIM 3HAYCHUEM MJIH
Vi MOJIyIEM MOMEHTA MAPHI CUI;
M ] 2 2).IlnockocTeio maper cui,
MowmeHT maps1 cui L OPOBEACHHOW  4UEpPEe3 JHHUH
MEeUCTBUA CHIT mapbl;|
3).HanpaBnenuem  BpamieHus
e mapsl CHUII.

EEREREE
L/2

il 0

' 1) M HTEHCUBHOCTBIO,

Q (['L 2) Jlmino#t  ygacrtka, Ha

Pacnpenenennas narpyska KOTOPOM IPWIOAKEHA
L pacmpeneneHHas Harpyska; 3)

™ = qﬂ?ﬂl’ v
, Hanpasienuewm ee neiicTBus.

Q - 0‘ 5 .qum_r L

Cea3n.
CBs3sIMHM HA3BIBAIOT 3apPAHEE 3aTAHHBIE OTPAHUMYEHMA, HATTATAEMBI HA MOI0KEHUE (B 00mIeM cirydae
Ha JIBMIKEHUE) TEJI MEXAHMUECKON CHUCTEeMBI. ECIIM HA TEI0 HE HAJTOKEHO HHMKAKHUX CBA3EH, TO TEIO
HAa3bIBAETCA C60DOOHBIM.
CB0OOOOHOE TEIO HA MIOCKOCTH 001anaer 3-MA CTENEeHAMU CBOOOIBI (ABA MTMHEWHBIX MEPEMECHUS
_  yroI moBOpOTA, a B MIPOCTPAHCTBE 6-10 (TPH JIMHEUHBIX IIEPEMENICHU U TPH yIJId IOBOPOTA).
CreneHs CBOOOIBI — UMCI0 HE3ABUCUMEBIX MAPAMETPOB, ONMPEAEIAIONINAX MTOJIOKEHNE CUCTEMBI
OTHOCHTEIBHO 3€MIIH.
B mexaHuke MCrmonp3yoT aKCHOMY O CBA3AX WM HPUHIUII 0CBOOOKIAEMOCTH (CM. HUIKE): BCAKOE
HECBOOOTHOE TENI0 MOKHO pPACCMATPUBATE KaK CBOOOIHOE, €CIM OTOPOCUTE CBA3M U 3aMEHHUTH UX
OEVCTBUE PEAKIMAMM CBA3EH.
Kaxnas cBA3p 001a04a€T CTATUYECKON M KUHEMATHYECKOM XapakTepuCTUKON. Crarnueckas
XapaKTEePUCTUKA — BU U KOIMYECTBO PEAKIIMI, KOTOPBIMH MOKHO 3aMEHUTH CBA3b.
Kunemarnueckas XxapakTepUCTHKA — YHCIIO CTENEHEN CBO0OOIBI, YHUUTOKAEMBIX CBA3BIO.
Bonpocw u 3adanusa:
ChopmympyiTe aKCHOMBI CTATHKH.
YT0 HA3BIBAETCA CBA3BIO, HAJIOKEHHOW HA TBEPIOE TEIO?

YT0 HA3BIBAETCA CWIION PEAKIINU CBA3U

Ao i »
EHEHQWE ITPUHIUI OCBO00KIaEMOCTH OT CBA3CH.

Coprucmrar 200000043 TEHAZBIBACTCA) CHIIOMPEAKIMN CBA3U !

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
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IlpakTHyeckoe 3aHATHE 3
Tema 3 Ilitockast cucremMa CHIL
[lens: HayunTh ONPENENATE U CKJIANBIBATE CXOAANINECS CHJIBL.
3HATB: TEOPUH AP CUJI

YMETh: IPUMEHATE 3HAHU A, IOJTYUEHHEIE TT0 TEOPETHUUECKON MEXAHUKE NPU U3YUIEHUH TUCIIUILINH
Ipo(PeCCHOHANTBEHOTO IUKJIIA;

AxmyanvHocmb memvl 0OBACHAETCA OCHOBHBIMHM HPUHIIMIIAMH ONPEAEICHUA U CIOKEHUSA PEAKIIIH
BO3HHMKAIONIMX B CXOOANINXCA CHCTEMAX.

Teopemuueckasn uacmy:
['eomerprnueckas cymMmma MPOU3BOJIBEHOUN CUCTEMEI CHJI HA3BIBACTCS TIIABHEIM BEKTOPOM 3TOH

CHUCTCEMBI CHJI, T.C..
1)= 2 Fi

[TonsTHE rMaBHOTO BEKTOPA HENB3SA OYTATh C MOHATUEM PABHOAECHCTBYIONIEH. PaBHOIENCTBYIOMIAA

0.3TO CHa, SKBUBAJICHTHASA IO NEUCTBUIO HA TEJIO BCEU CHUCTEME CHI, C BIOJHE ONPEAEICHHOU
ITUHUEN TEUCTBUE. | TaBHEIM BEKTOP - 3TO (pOPMATBHO BEIUMCIIEHHAA TEOMETPHYECKAA CyMMa BCEX
CUJI CUCTEMBI U, ABACH CBOOOTHEIM BEKTOPOM, MOKET OBITH MPIJIOKEHA B M000M Touke Tena. Ho
€CIM HEKOTOpas CHUCTEMA MMEET PABHOAECHCTBYIONIYIO, TO OHA YHUCIEHHO pPAaBHA WU IMApajuIeIbHA

[JIABHOMY BEKTOPY O3TOM CHCTEMBI. Hampumep, K TakuMm CHCTEMaM OTHOCATCA BCE CHUCTEMEL
CXOIAIIUXCS CUIL.

Mna paenogecus mena, HAX00AWE2OCA NOO0 OelUCmMEUEeM CUCHIEMbl CXOOAWUXCA CUT,
HeoOxXo0uMo u OocmamouyHo, Ymoosvl paeHodelcmeyouias (a, Ci1edoeamenbHO U 2TAGHLLI
6eKMOpP OAHHOIU CUCHEMbl CUL) Dbl PAGHBL HYJIO.

VY CnoBuA, KOTOPEIM ITPU ATOM JTOKHEI YIOBIAETBOPIATE CUIIBI CHCTEMEI, MOKHO BBIPA3WUThH B
r€OMETPHYECKON U B AHATIMTUUECKOU (POPME.

['eomerprueckre yCIOBUA PaBHOBECHS.

Mna pasunosecus cucmemvl CXOOAWUXCA CUT HEOOXO0UMO U O00OCMAMOYHO, YNOObl CUT0BOU
MHO20Y20TbHUK, NOCMPOCHHbLI U3 CUN CUCMEMbl, Obl1 3AMKHYMbIM. JTO 03HAYAET PABEHCTBO
HYJIIO PABHOJEHUCTBYIONIEH U TNIABHOTO BEKTOPA JAHHOW CUCTEMEI Cuia. HamomuuMm, 94T0 BEKTOpHAA

CyMMa - 5TO BEKTOP, COEOUHAONIMM KOHEI IMOCIETHEr0 W3 CIAaraéMbIX BEKTOPOB C HAYAIOM
IEPBOT0 U3 HUX.

AnanumuuecKkue ycioeus pagHoeecus.

OueBngno [cM. popmynet (1.1)], aTO paBHOIEHCTBYIONIAA CHCTEMBI CXOIAMINXCSA CHUJI U €€ TTIaBHBIN
BEKTOP OYIyT paBHEI HYIIO, €CIIM CYMMBI ITPOEKIMII BCEX CHJI HA KOOPIWHATHBIE OCH OyAYT PABHEI

HYJIO, T.€.

ZFJJ=0,ZFR;'=O,ZFR;=O* (12)
PasencrBa (1.2) BeIpamaroT yCrmoBUsA PABHOBECHS CHCTEMBI CXOOAMIMXCA CHUJI B AHAIUTHYECK OM
(popme.

1. Teopema o mpex cunax
Ecau meepooe meno naxooumcsa 6 pagHogecuu noo oeicneiuem mpex HenapaiiejabHbix Cil,
JeHcau{ux ¢ 0OHOIU NJIOCKOCHU, MO TUHUN OeliCI eUA IMUX CUI nepeceKaromces 6 00HOU moukKe.
Hoxkazamenncmeo.
Tax xak mo yCIOBHIO TEOPEMEI BCE TPHU CHIIBI HENAPAIETLHEL, IEPEHECEM JIBE TI00BIE U3 HUX

1. Touky mepecedeHus UX TUHUHA nelcTBrud (Ha puc 1.11 cumsr A! n A@ mepeHocarcs B TOUKy E)
15§
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3amMeHuM paBHoxeucTBytoniern ™. [loCkombKy TEIO MO YCIOBUIO HAXOAUTCA B PABHOBECHUU, a
omeparysa M0 IEPEHOCY CHJI BAONb JIMHMM WX JOEHCTBUA W IMOCHEAYIONIETO CIOKEHHUS 3TOTO
PaBHOBECHA HE HAPYLIUT, TO JUHUA NEUCTBUA TPETHEH CUJIIBI A# DOJIKHA ITPOUTH 4epe3 TOuKy £ B

COOTBETCTBHE C MEPBOU AKCUOMOU CTATHUKMU.

Puc. 1.11. K dokazamenscmey meopemul 0 mpex CUiax

1. Peaxyuu zeomempuueckux ceasei
Cuna, ¢ KOTOPOM IaHHAA CBA3b ACHUCTBYET HA TEIO, NPEMATCTBYS €r0 NEPEMEMICHUIO, HA3BIBAETCA
CUJION PEeaKkiui CBA3M WJIA OPOCTO PEAKIMEN CBA3M. 3HAUCHUA PEAKI[UA CBA3E€H OMPEIENISIIOTCA B
MPOLIECCE pEmIEHNA COOTBETCTBYIONIEH 3a0adM MEXAHWKH. HampaBieHa ke peakuus CBA3M B
CTOPOHY, ITPOTUBOMOJIOKHYIO TOH, KyJa CBA3b HE JAET MEPEMEMAThC Teny. Hinke npencraBieHsl
HauOoJIEE YaCTO BCTPEUAIONINECA THUITEL CBA3EH U HANPABICHUA UX PEAKIU.

A N
90°

Zl

Puc. 1.12

I'maakas WI0CcKOCTh (IOBEPXHOCTH HIH omopa) (puc. 1.12). Peakia N r1aJKOM IMMOBEPXHOCTH

WJIM OITOPBI HANPABJIEHA MO OOMIEH HOPMAIM K MOBEPXHOCTAM CONMPUKACAFONINXCA TEI B TOUKE MX
KaCaHWsA U MPUJIOKEHA B 9TOH TOUKE.

Puc. 1.13

Hute (kaHAT, HeNnb, peMeHb, Tpoc). CBA3b, OCVIIIECTBJIEHHAA B BUIE THOKOH HEPACTAKUMON HUTH
. . . VI
(puc. 1.13), He maer reny M ynamaTecsa OT TOUKM NOABECA HUTH O HampaBiaeHuo AM. [Tostomy

PECaKIHA EDK%?EWM&HTH HallpaBJICHA BJI0JIb HCC OT TCIIa K TOHKC ITOJIBCCA.

HenoaB wGRABHONINIAHPAYCCKHA IAPHHAP HWJIH NOAIUNNHHK (IUAPHHPHO-HENOABHAKHAA
s ‘nﬁnp&}"ﬂpﬁiﬁﬁﬁﬁﬁq&&%"ﬁiﬁjﬂﬁﬁpmm (puc. 1.14) Ha3BIBAETCA COBOKYITHOCTH HEIIOIBUIKHOM

Bnape xXoBd =33 IHM

000UMEI (BTYIKH) | ¥ MOMENIEHHOTO B HEE BANUKA (Tanbna) 2, :KECTKO COEOUHEHHOTO ¢ TenoMm 3. B
TOUKE C COIPHKOCHOBEHH A BTYJIKH C BATMKOM BO3HHKAET CIUIA OTIO PHOU peakiny, HAITPABJICHHAS
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1O HOPMAIH K UACATBHO IIIAAKUM IMTOBEPXHOCTAM. JTa HOPMAJIb ITPOXOIUT YEPE3 T€OMETPHUYECKUN
neHTp 4 Banuka. 1ak kak monoxeHne ToOUkn C CONMPUKOCHOBEHUA BATMKA CO BTYJIKOM 3apaHee HE

H3BCCTHO, TO HCBO3MOXKHO CPa3y YKa3aThk HAITPABJICHHUC CHJIBI PCAKITHHA R , HO MOHO YTBCP¥XK/J4Thb,

UTO JIMHUA AEUCTBUA PEAKIUH R scerna opouaeT uepes3 neHrp 4 mapaupa. Ha pacuerHeix cxemax
[IAPHUPHO-HEMO ABUKHASA OIMOpa yCI0BHO N300paxkaercs Tak, Kak mokaszano Ha puc. 1.15.

R,

HewnszgecTHyro 1o MOIYIII0 M HAITPABIEHUIO PEAKIIUIO

MPU PEHICHUH 337a4 MPEICTABIAIOT B
R R
BUJIE JBYX €€ B3aUMHOIIEPIEHIUKYIAPHEIX COCTABIIAIONINX dow . . [Tocne onmpenenenns ux

R ,

3HAYECHUH HAXO0OAT 3HAYCHHEC PCAKTIHH H €C HalIpaBJICHHC!
. ¥

’ V

R,
A
AN T
Puc. 1.14 Puc. 1.15
| cosa= R . _.
R = RS 40
A A6 A6 R ,

HlapuupHo-moJABIKHAS 0II0pa (0II0OpPa HA KATKAaX). Peakius R TAaKOU CBA3H ITPOXOJUT UEpeE3
LeHTp mapaupa (puc.l.16) u HanpaBnena nepneHIUKYIAPHO K ONOPHOU

90° /"
/A

F

-:__:"
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Puc. 1.18
Coepnueckunn mapuaup (puc. 1.17). Chepuueckum MmMApHAPOM HA3BIBAETCSA YCTPOUCTBO,

BEIIIOJTHEHHOE B BHJE IBYX KOHTAKTHPYIOMIMX Cdep, reoMerpuduecku UEHTP A KOTOPBIX
HEMOABWKEH. €0 3, paBHOBECUE KOTOPOTO PACCMATPUBAETCA, KECTKO CBA3AHO C BHYTPEHHEN

nonBwkHON chepout 1. IIpu ycmoBum, 9Tto cepuueckne MOBEPXHOCTH TIAAKUE, PEAKIHA A
HAmpasJIcHa 10 HDpﬁHﬂH K 3TUM ITOBEPXHOCTAM U MPOXOAUT uepes ueHTp 4 cpeprl. Ha pacuerHbx
A

CXEMax pPeakiiuro MPENCTABIAIOT B BUAE TPEX €€ B3aUMHO-IIEPIEHINK YIAPHEIX
= - —rA
RA& Ris R y
COCTABJIAOIIINX s 51 <~ , HallpaBJCHHBLIX BAOJIb KOOPAHWHATHEIX OCCH,

Hoamsarauk (puc. 1.18). [loanarHuk npexacrasaser co00M COEAUHEHHNE IMIMHIPHUECKOTO
mapHupa 2 W OMOPHOM IUIOCKOCTH 3, HA KOTOpyr omupaerca Ban 1. Peaknma nommunHuka,
Jexkamnasn B INIOCKOCTH NMEPIIEHINKYIAPHON OCH BaJIa, HPEICTABIIIETCA IBYMA €€ B3aUMHO-

RA 1. a peaKIus OTMOPHOH TI0CKOCTH —

-~ Av
HE‘pHE‘HﬂHK}’HﬂpIﬁINﬂ{ COCTABJIAKIIIHNMH O nu ’ peaﬂuﬂeﬁ

Ra;

. HEalElB.TIEHHDﬁ ITO HOpMAaJIH K 9TOH IIJIOCKOCTH.

HeBecombliii crep:xkens (puc. 1.19). Peakiusa S MPAMOJMHENHOTO HEBECOMOTO

(MOeansHOTO) CTEPKHA HAMPABIECHA BAOL ATOTO CTEPKHS. ECIM CBA3BIO ABIAETCS KPUBOINHECIHBIN
CTEpIKEHB, TO PEAKIINA HATIPABIEHA BAOJb OIPAMON AB, COEMUHAIONIEH KOHIIEBEIE IAPHUPEL 4 U B.

Puc. 1.19

AKecTrkas 3a/le/ika (HeMOJABH:KHOe 3alleMJeHHe) konua Oamku (puc. 1.20). Takaa cBa3p He
OOMYCKAET HE TOMBKO JIMHEMHBIX MEpEMENIeHMd Oanku | BOOME KOOPAMHATHBEIX OCEM, HO U
BpamieHusa OAJIKH B II0CKOCTH XA Y.
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Puc. 1.20

Haxoxnenue peakumil ;)KeCTKOU 3a0€JIKH CBOAUTCS K OMPEAEIEHUIO TPEX HEU3BECTHBIX BEIMUHH:

. R 5
COCTaBJIAFOTIINAX RA 0y di peaKiu R Ay tak masemaemoro pPEAKTUBHOTO MOMEHTa M,
IPEMATCTBYIOMIETO BPAIIEHUIO DAIKHU B MIOCKOCTH X4y BOKPYT TOUKH 4.
Bonpocw u 3aoanusa:
a Yro Ha3BIBAETCA PABHOACHCTBYIOMIEN CUCTEMBI CHII!
a Kak CI0%KUTE CUIIBL:
4) TEOMETPHUUECKH,
0) anamiTHuueCcKu’?
Kak pa3noxurs cuiay mo ABYM 3aJaHHEIM HAMPABJICHUAM?
[TpoemmpoBanue peakumii HA OCH KOOPAUHAT?

AOKYMEHT MNOANMCAH
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IIpakTHyeckoe 3aHATHE 4
Tema 4 ®epmbl.
Llens: HayunTh OMPENENATh U CKJIAABIBATE CXOIANINEC CHIIBL.
3HATB: TEOPUH AP CUJI
YMETh: IPUMEHATE 3HAHUA, MOJYUECHHEIE IT0 TEOPETUUECKON MEXAHUKE NP M3YIEHUH TUCIIUTIIINH
Ipo(PeCCHOHANTBEHOTO IUKJIIA;
AxmyanvHocmb memuvl 00BACHAETCA OCHOBHBIMHM HPUHIIMIIAMH OIPENEICHHUA U CIOKEHUA PEAKIINH

BO3HHMKAIONINX B CXOOANIMXCA CUCTEMAX.
Teopemuueckas wacmo:

[TocnenoBaremsHOCTE pemIeHNS 3a0a9Mu:

1. BriOpars Teno (Touky), paBHOBECHE KOTOPOTO CIENYET paCcCMATpPHUBATE.

2. Ocpobogute TEmo (mapHup B) 0T CBA3eM M W300pa3uTh ICHUCTBYIOMIME HA HETO AKTHBHEIE
CHJIBL M peakiuu OTOpomeHHBIX CBa3ed. [Ipumuem peakimu crep:kHEN CaeayeT HAmpaBUTh OT

[apHupa B, Tak KaKk IPUHATO NPEAN0Iararsk, 4To CTEPKHU PACTAHYTHL.

3. Bribpats ocH KOOpHHAT M COCTABHTE YPABHEHHS PABHOBECHS, HCITOML3YA YCIOBHA PABHOBECHA CHCTEMBI CXOANINXCA CHIT
Ha miockoctH Y, = 0 ; 3 = 0. Beibupast ocu KoopIMHAT, CAEYET YIUTRIBATE, 1TO MONYIEHHBIE YPABHEHHS OYIYT PeaThcs MpOIIE,
€CJIH OJTHY M3 Ooceil HalTpaBHTE TEpPITEHTHKYIAPHO OTHOH W3 HEH3BECTHBIX CHII.

4. OnpenemiTs peakuy CTEPIKHEN U3 PEIIECHU YKA3aHHOU CUCTEMEBI YPABHEHUM.

5. IlpoBepuTs MPaBUABHOCTE MOJYYEHHBIX PE3YILTATOB, PEIINB YPABHEHUA PABHOBECHA
OTHOCHTENBHO 3aHOBO BEIOPAHHBIX KOOPAWHAT X U Y.

Opumep 1. OnpenuTe peakin cTepwheil, yigpeueaonms rpysel F1 = 70 kH n Fz = 100 kH (puc. 1). Maccoil crepwnei npeneipes .

SONVNNANY \“\\\\\\\“\\“‘\\\

—d,

45 30

DFr

Pucynoxk 1

VOISO

Pemenmue.
1. Paccmarpuaem paBHoBecue mapHupa B (puc. 1).

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO
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1.\
R2 |

1x

PucynoxOcBo6oskIaeM mapaup B ot N
CBA3EH M M300paxkaeM OENCTBYIONINE HA
HETO AKTUBHBIE CUJIBL M PEAKIINU CBA3EH
(puc. 2).

BriOupaem cucremy KOOpAMHAT,
COBMECTHB OCh Y ITO0 HAITPABIEHHUIO C
peakmuent R2 (puc. 2)
2. COCTaBJIAE€M YPABHEHUA PABHOBECHS JJI
CUCTEMBI CHJI, IEUCTBYIONINX HA MIApHUD B
(MPUPABHUBAEM K HYJIIO CYMMBI PO EKINH
BCEX CHJI HA KOOPAWHATHEBIE OCH):

Y E=g == 054 f 0o 3P =0 (l)

Y=14+242—1= 15454 24 2 8 30°—-31=0 {2)

l. UMl UM AR T CTEpGR el ¢ 10 o, pediitied VoAb e (1), (2 ). Ho ypahie e

[ILERLES =

R = = = 122 kH.

15 v mmems o e e B [ v
i — gl

AR MIHYC NEpEl THANSHIIEM 2 YEIERBIST HA TO, 4TO HCTIHHHDE BRNPAaETenie peaiinm Oy T NpoTHEQI QG o
IIEPEOHAMAT BHD TPl TOATAEM O Y AT BISHII0, WI0OD DESHHOMY 1A pue. 2, T2, peakinm B Beiic TR Te L noeTi
2 HATIPARISHA K WapHpy 5.
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— e N ADODGEATNEET AP PP Ty A T
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F1

Pucynok

[IpoBepseM MPaBWIBHOCTE IMOJYYEHHBIX PE3YIBTATOB, BBIOPAB HOBOE pACMOJIOKEHUE OCEH
KOOpIMHAT X U y (pucC. 3). OTHOCUTEIEHO 3TUX OCEH COCTABIAEM YPABHEHMA PABHOBECHA:

T =34z —1 = 200545+ 2 co515° =) cos 45 =0 : (3)

Y =1—1+ 2 —2=1—1"0c0s45"4 2-c0s45° — 2 -cos 75" = 0. (4)

13 ypaBHeHus (3 ) Haxoaum

A0 I O

_ | e e - = —ifh b kH

[Toacrapngag HaliIeHHOE 3HAUEHHE ...
1=1 s 45% = 2 o545 4 2 08 TR = = F0 - 0,707 + 66,6 0,707 4+ 100 - 0,258 = 122 wH.

FuaucHns peakuMi 1 M 2, NOOYUCHHEIC NPH pelicHHH ypasuceHdi (1) 1 (2), coBRmajaoT Mo BCINTHHC H HANPARJICHHIO CO IHATCHHAIMH, HAHJCHHEIMH M3 ypasHCHHH (3) ® (4),
CACOBATEIEHO, 3/131a PCUICHA TPABHIIL HO.

Bonpocw u 3aoanusa:
4 Urto HA3BIBAETCA PABHOACHCTBYIOMIEH CUCTEMBI CUIT?

5 Kak CI0KUTh CUIIBI:

4) TEOMETPHUUECKH,

0) aHamMTHYECKH?

1. Kak pa3moxure Cuay 10 IBYM 3aJAHHEIM HANPABICHUAM
2. IlpoenpoBanue peakuii Ha OCH KOOPpAUHAT?
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IIpakTHyeckoe 3aHATHE 5
Tema 5 TpeHue ckoJib:keHHA H KAYeHUS.
[lens: HAyIUTE ONMPENENATE PEAKIIMN OTIOP B IITOCKOW CUCTEME CHUIL
3HATB: PEAKIIUH CBA3EH,
yCIOBUH PABHOBECHSA IUIOCKOU U IMTPOCTPAHCTBEHHOM CUCTEM CHII,
TEOPUH Hap CHUII;
YMeTb: UCMOJB30BaTh 3aKOHBI U METOABI TEOPETHUUECKON MEXAHWKHU KAaK OCHOBBI ONMCAHUSA U
pacueToB MEXAHU3MOB TPAHCHOPTHEIX U TPAHCIIOPTHO-TEXHOIOTHIECKUX MALIUH U 000pyI0BaHHUA.
MIPUMEHATL 3HAHWA, MOJIYUCHHBIE 10 TEOPETHUYECKON MEXAHUKE IPH W3YUCHUM IUCIUILUINH
Ipo(PpeCCHOHATEHOTO IUKIIA;
MPUBOAUTE CUCTEMY CUJI K MPOCTEHIIEMY BUAY;
COCTABJIATE U PEMIATh YPABHEHUA PABHOBECHS;

AxmyanvHocmb memuvl 00BACHAETCA OCHOBHBIMHM HPUHIIMIIAMH OIPENEICHUA PEAKIUNA OIIOP
BO3HHUKAIONINX B PEATBHBIX CUCTEMAX.
Teopemuueckas uacme:

R=O, MO:O. (1.10)

Venosusa (1.10) asiaromes HeobxooumviMu, MaK Kak ecii Kakoe-HuHyob U3 HUX He 8blNOTHAemCcA,
mo cucmema cuil RPUBOOUMCs WIU K paBHOOeU CmaEyowel, Wil K nape cui u, c1edo8ameibHo, He
AGNAECMCS YPAGHOBCULEHHO.

Oonospemenno yerogusa (1.10) agissromes u 0ocmamoynblMu, HOMOMY YUMo npu 1.=0 cucmema
CUl MOXMCEm NPUBOOUMbCSL MOTbKO K hape ¢ MOMEHMOM 0, amakxaru 0 , MO uMeem
Mecmo pagrogecue. Tak kak

,- a 7
=/ 2 2*K Mg TM2+M
a
R1.= Y Fix R =2F, R =XF
’ - k-—,- ’
A A

Mo=gm (F})My =gm (F ) ] M_=ym(F )}

mo ceomempuueckue yerosus (1.10) skgusaieHmubl c1edyouum aHaiumu4ecKum
VCIO0BUAM PAGHOBECUA!

l kz L zk (1.11)
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IIpusedem ycnoeus pasHogecus 011 6oiee npocmblx cucmem cul. Bece onu nonyuaromes u3z
coomuoutenuu (1.11) nymem ombpacwiganus auuiHux ypagHenuu (puc. 1.34).

A%

F =0, F =0, F =0. >y 0y
kx ky kz (1.12)  kx k2 (1.13)
Puc. 1.29. Ycnoeus pasnoeecus ona cucmem CxXo0auuxca Cun

X A$
A%

—N— ¥
¥ Ax

A@
sz,,=0 ZF —OZW(F) 0

R (1.15)
my(t )=0 2m, (F) ozm(m_

Z@(Fk)_o

.(1.16)
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CepTudukar:

2CI
Bnapneneu et

Puc. 1.34. Ycnoeus pasnosecus onsa cucmem napanyieibHblxX CUl
[Ipouzsonvhas niockas cucmema cu:

(1) )2 3

-

NF$x=0, NF$x=0. NMo=0,
%,
0

NMi(A$)=0.NMu(F$)=0.NMU(A$)=0.

ABOx Touku A, B u C
He Jexcam Hd 00-
HOU NPAMOU

A
» X

Al A@
Puc. 1.35. Tpu ¢popmul ycioeuit pasnosecus niocKkoii CucmemMbl Cujl

Bonpocw u 3adanusa:
1. HazoBure 0CHOBHBEIE MOJIEH PEATLHBIX TET B TEOPETUYECKON MEXAHUKE.

2. YUTto Ha3sIBaeTCs MOMEHTOM CHJIBI OTHOCHUTEIRHO TOUYKH?
3. Kakue MOKHO COCTaBUTh YPABHEHUS PABHOBECHU !

4, Kakue cucTeMbl CHJI HA3EIBAIOTCA SKBHUBAJICHTHBEIMHU !

5. Ilepeuniciure sneMEHTAPHEIE OMTEPAIINN HATl CHIIAMMU.

AOKYMEHT MNOANMCAH
SANEKTPOHHOW NOANWUCEIO
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IIpakTH4Yeckoe 3aHATHE 6
Tema 6 IlpocTpaHcTBeHHAS CHCTEMA CHJL.
[lens: HAyIUTE ONMPENENATh PEAKIINN OMOP B INIOCKOW CUCTEME CHIL.
3HATB: PEAKIIUH CBA3EH,
yCIOBUH PABHOBECHSA IUIOCKOU U IMTPOCTPAHCTBEHHOM CUCTEM CHII,
TEOPUH Hap CHUII;
YMeTb: UCMOJB30BaTh 3aKOHBI U METOABI TEOPETHUUECKON MEXAHWKHU KAaK OCHOBBI ONMCAHUSA U
pacueToB MEXAHU3MOB TPAHCHOPTHEIX U TPAHCIIOPTHO-TEXHOIOTHIECKUX MALIUH U 000pyI0BaHHUA.
MIPUMEHATL 3HAHWA, MOJIYUCHHBIE 10 TEOPETHUYECKON MEXAHUKE IPH W3YUCHUM IUCIUILUINH
Ipo(PpeCCHOHATEHOTO IUKIIA;
MPUBOAUTE CUCTEMY CUJI K MPOCTEHIIEMY BUAY;
COCTABJIATE U PEMIATh YPABHEHUA PABHOBECHS;

AxmyanvHocmb memvl 00BACHAETCA OCHOBHBIMH HPUHIIMIIAMH OIIPENEICHUA PEAKIUNA OIIOP
BO3HUKAIONINUX B PEAIbHBIX CUCTEMAX.
Teopemuueckaa uacme:
Onpedenernue peakyuii ONop meepoozo mena

Jlano:
l1 2 I3 M F q a
3 4 2 70 35 15 45
M F,, q
A /\ / ATTTTIT] Onpenenaem paBHOAEHUCTBYIOMIYIO (J U1 PABHOMEPHO
L) 7T g A pecrpeneemoft narpysa g:
/;r {’2 [_;? 1 =6 ——snt =0

r()=0;=( + )=-"- = 4 -sin -

- — — 4 Sxin ¢z —30 m _ T4 35 5un 45 -4

Bonpocw u 3adanusa:

, HazoBure OCHOBHBIE MOJEIHN PEATBLHBIX TE B TEOPETUUECKON MEXAHUKE.
, YUTO HA3BEIBACTCS MOMEHTOM CHJIBI OTHOCHUTEIHHO TOUKM?

,  Kakue MO¥KHO COCTABUTh YPABHEHU S PABHOBECHA !

, Kakue cucremsl Cuj Ha3sIBAIOTCA SKBUBAJICHTHBIMM ]

: [lepeuncmiTe s1eMeHTAPHEIE ONEPAINH HAN CUIAMM.

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

CeptudmMKa Z2C0000043E9ABBBS952205ET7TBAS00060000043E

Bnageney, LUleD3ayxoBa |aTeAHa ANeKkcaHapoBHa
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IIpakTHYeckoe 3aHATHE 7
Tema 7 Clioxkenne nmapajie/ibHbIX CHJI.
Llens: HAydUTECA ONMPENEIATE PEAKIIMA ONOP U YCHINA B CTEPKHAX (PEPM.
3HATB: PEAKIIUH CBA3EH,
yCIIOBUHM PABHOBECUA IIOCKOM U NPOCTPAHCTBEHHOM CHCTEM CHII,
KHHEMATHUECKNX XAPAKTEPUCTHK TOYKH, YACTHBIX U 0OIMX CIy4aeB IBUKEHUSA TOYKU U TBEPAOTO
TEINA;
YMETh: MPUBOAUTE CHCTEMY CHJI K MPOCTEUILIEMY BHAY;
COCTABJIATE U PEILATH YPABHEHU PABHOBECHS;
AxmyanvHocmb memovl 0OBACHAETCA HAYIUTHCS ONPEIENATE PEAKIIMH OITOP U YCUINS B CTEPKHAX
MOCTOB BBIITOJTHEHHBIX B BUJE (pepMm.
Teopemuueckaa uacme:

ILiockne pepMbl — FEOMETPUUECKH HEU3MEHAEMBIE CTEP/KHEBBIE KOHCTPYKIIMA, CTEPKHHU KOTOPBIX
JIEKAT B OTHOW IUIOCKOCTH.

Y3me1 (pEPMBI — TOUKH, B KOTOPBIX CXOIATCA OCH CTEPIKHEH (0nOpHbIE V3Ibl — Y3IIBL,
KOTOPBIMU (PEPMA OMTUPAETCA HA OCHOBAHUE).

Bepxauil 1 HUKHUM MOACA — CTEPKHU, 00pa3yIONINE BEPXHUN U HUKHUN KOHTYPHI.

CTONKM — BEPTUKAIBEHEIE CTEPIKHU.

PackoChI — HAKJIOHHBIE CTEPIKHM.

[Tponer (pepmer — paccTosHmEe MEXIY OTTOPHBIMU y3J1aMH (/).

Jlnuna manem — paccToAHue MEKIAY CTOUKaMH (d).
MeTtoan! pacuera. [[J11 pacuera yCHINI, BO3HUKAIOINX B CTEPKHAX PEPM,
MCIIOJB3YIOTCSA METOJ BRIPE3aHU Y3JI0B M METOJ CKBO3HBIX ceueHMid (Metoy Purtepa).
OcHoOBHBIE JONYIIEHHS, IPHHAMAaeMble NPH pacyeTe epM:

Bcee y3/1bl coeTMHEHMS CTEPIKHEN CUNTAIOTCA WEaIbHBIMU IAPHUPaMK, HE
PENATCTBYONIMMHA B3aNMHOMY IIOBOPOTY CTEPIKHEN. Y3JIbI B METAJUIMUECKUX (pEpMax,
- KOTOPBIX CTEPKHU COEOUHAIOTCA ITPHA ITOMOIIH (PACOHHBIX TMCTOB U 3AKJIEIOK,
TAKKE PACCMATPHUBAIOTCA KAK MIAPHUPHEIE, TOCKOJIBKY IIPU HATPY3KE OHU JOMYCKAIOT
MaJIbIe yrOpyrue aedopmanuu (B3auMHBIE TTOBOPOTEI).

Harpyska npunosxkena B y3nax. /[y y3;10BOM mepegaum Harpy3Ky Ha
MPAKTUKE UCITOJIB3YIOTCS CIEIUATBHBIE 0AT0YHBIE KOHCTPYKIIHH.
5. ['eomerpruueckue pazMepsl (PepMBI HE U3MEHSIOTCS IIPHU HATPYKEHNUU (1€ (popManii Mamisl).
m MeTo Beipe3aHud y3J10B — [locnenoBarensHO BEIPE3at0TCA Y36l (pepMEI TaK, 4TOOBI B IBYX
YPABHEHUAX PABHOBECHS IUIA KAKIOT0 U3 y310B OBUTO HE DONEe NBYX HEM3BECTHRIX yeuami. Kak
MPABUJIO BHEIIHUE OMOPHBEIE PEAKIINN JOJLKHEI OBITh MPEIBAPUTEILHO OMPEIEIIECHBI.

IMopsinok pacyera:

1 BriOupaem B kauecTBe 00BEKTA paBHOBECHA (PEPMY B LIETOM M OIPENEIAEM OMMOPHBIE PEAKIHH:
2 Hymepyem nim 0003Hauaem OykBaMu HEOO0O3HAYEHHEBIE y3JIbl. Peakin cTepkHen (MM yCUns
B HUX) Oymem 0003HAUATH Ianee ABYyMA HHAECKCHBIMU [U(paMil 1 OyKBAMH — MEPBas U3 HUX
COBITAJAET C HOMEPOM (0003HAUEHNEM) BEIPE3aEMOTO Y3714, 4 BTOPAsA YKA3BIBAET K KAKOM Y31y
MPUCOETUHAETCSA IPYTUM KOHIIOM PACCMATPUBAEMBIN CTEPKEHB.

3 Bripesaem y3en A (B 3TOM y371€ BCEr0 BA HEM3BECTHBIX YCUIINAA) U 3AMEHIEM

IEVCTBUE PA3PE3AHHBIX

(OTOPOIIEHHEIX ) Y3JI0B YCUIMAMHU (peakiamMu) Sal 1 Sae.

2. CocraBnsaeM ypaBHEHUA PABHOBECHSA I y3JIa A M BEIYMCIAEM YCUIUA SAl U Sas.

3. Bripesagakyaei dofR/aEaM y371€ BCEro BAa HEM3BECTHRIX YCHUIMA) M 3aMEHSIEM JEUCTBUE
POHHOW MOAMNMUChIO

Ceprubhiar D e oD00DR S E9ABEBI52205E7BAS00060000043E
Bnanend O TOPQINEHHEIX) VAR YCHAMAMHA (peakimami) Sia, S12 u Sie.

4. CocrapiseM ypaBHEHUS PABHOBECUS O y371ad | v Berauciaaem ycwina S12 U S16 (S14 1 Sai
NeiicrevPABHB AHBEOPAYBIECKH, TOCKOIBKY ITPU HAITPABJICHUH HEU3BECTHEIX YCIIMM OT y3J1a aKCHOMaA
OEVCTBUA U IPOTHU-



BOJCHCTBH A BEITIOTHACTCSA ABTOMATHUCCKH ).

/D 3]

70N
LN

S =0,
B Spn=-R,
1 ‘512
Y X;=0; 8;;+S5,c05a=0,
F.{I :
T g [21i=0; S —-Ssma=0.
» 16
e 51_-1 e 5_{1
° sing sina’
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Si2 = =8¢ COSa@ = ——=—co0sa.
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MeTtoa BeIpe3aHUs Y3JI0B /I8 BEIYUCICHUA YCUINS TOJIBKO B YKA3aHHOM CTEPKHE Tpedyer
paccMOTpeHHs BceX V3/I0B H pelleHHs 1JIsl HHX YPaBHeHHH

pPaBHOBeCHS (IO KPAalTHEN MEPE Y3I0B, HAXOOAMINXCSA MEKAY OJHUM W3 OMOPHEIX Y3JI0B M y3JIOM, K
KOTOPOMY ITOIXOAUT YKA3aHHBIM CTEPKEHB). Kpome Toro,

MOCIEN0BATENRHOE BEIYUCICHUE YCUIIMI U MOACTAHOBKA PE3YIBTATOB B JAJIBHEHIIUNA PACUET ITPH
OOJIBIIIOM YUCIIE Y3JIOB YPEBATO HAKOIUIEHUEM OIINOOK,

HE FOBOPS YK€ 0 TOM, JONMYNICHHAA rPpydas ommbdKka B OTHOM U3 Y3JI0B JEIA€T JAIbHEHIINE
BBIUMCIIEHN ST HEBEPHBIMH.

_ Metoa ckBO3HBIX ceyeHHil (MeTo PUTTepa) B OOMBIIMHCTBE CIydaeB HE TPeOyeT aiis
BBIUMCIIEHUS YCHUINS TOJBKO B YKA3aHHOM CTEPKHE COCTABIEHU A KAKUX -TM00 APYTHUX
BCIIOMOTATEIBHEIX YPABHEHHUH PABHOBECHA KPOME TOTO YPABHEHMA, B KOTOPOM HEMOCPENCTBEHHO
YU4aCTBYET UCKOMOE YCUITHE.

MeTrox OCHOBEIBAETCS HA COCTABICHUHN OJJHOI'0 YPaAaBHEeHHA paBHOBecHd ¢ ncnons3oBanuem Il u 11
(popM ypaBHEHUN PABHOBECHS NPOU3BOJEHON MIOCKOU
CHCTEMEI CHJL.

Bonpocw u 3adanusa:

_ Omnpenenenune (pepmsl.

M3 kakux 3TamoB COCTOUT METOI CEUCHHUH !

YT0 HA3BIBAETCS SMIOPON BHYTPEHHETO YCUIIAA!
_ N3 xakux sranoB cocrour meron Purrepa?

_ Kak onpenemts Touku Purrepa?

IlepeyeHs 0CHOBHOM

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO
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IIpakTH4Yeckoe 3aHATHE 8
Tema 8 KnHeMaTHKA.
Llens: HAydUTECA ONMPENEIATE PEAKIIMA ONOP U YCHINA B CTEPKHAX (PEPM.
3HATB: PEAKIIUH CBA3EH,
yCIIOBUHM PABHOBECUA IIOCKOM U MPOCTPAHCTBEHHOM CHUCTEM CHII,
KHHEMATHUECKNX XAPAKTEPUCTHK TOYKH, YACTHBIX U 0OIMX CIy4aeB IBUKEHUSA TOYKU U TBEPAOTO
TEINA;
YMETh: MPUBOAUTE CHCTEMY CHJI K MPOCTEUILIEMY BHAY;

COCTABJIATH U PEIIATH YPABHEHUA PABHOBECHA,
AxmyanvHocmb membl OOBACHAETCA HAYIUTHCS ONPENENATh PEAKIIMHI OO U YCUIUA B CTEPIKHAX

MOCTOB BBIITOJTHEHHEIX B BUIE (hepM.
Teopemuueckaa uacme:

Pacuem nnockoii chepmui
Jano:

a b Fi F> F3
25 50 15 45 50

q

Ff”' a

— —

OcpoOoxmaem (pepmy OT CBA3EHU U 3AMEHAEM UX PEaAKIIUAMUA:

CocrasiisieM ypaBHEHUA PABHOBECH S CHII IIPUJIOKEHHBIX K (pepMe:

B =0 = 24 4 3= 1=0;
B (=02 = 4 ¢ =0

O mpeaciiacM HCU3BCCTHERIC BCIIHYHMHEIL.

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO
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= 2— — 3+ 1 =45-95-50+15=—85kH.
OmnpenenaeM HATAKEHUE CTEPIKHEM.
PaccmarpuBaem yzen C:

5,
£0; 4=0;
B =0; 1 2=0; 1= z=4§4—|.
PaccmarpuBaem yzen H: [ —
Sak
=0; - 83 0;
iy =ﬂr5§3={)r9= — 3= —Eﬂﬁ
Paccmarpusaem yzen E: —t 5

Paccmarpusaem yzen A:
K
=0; 24 3- 60 = 0;
M =0;=) =3 cos 30+ #X —
PaccmarpuBaem yzen D: 7 ' 3}

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO
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B ={):—1—5=5:‘=— 1=—15kH.
Bonpocw u zadanusa:
1. Onpenenenue pepmel.
2. M3 kakmux 7TamoB COCTOUT METOI CEUEHH !
3. UTO HA3BIBAETCA SIMIOPOU BHYTPEHHETO YCUITH A
4. N3 kakux sranoB cocrout meron Purrepa?
5. Kak onpenemts Touku Purrepa?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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IIpakTH4Yeckoe 3aHATHE 9
Tema 9 IlitockonapaJiie/ibHOE IBHKeHHE TBepA0Oro TeJia.
Llens: nare cTyaeHTy MOHATHA 0 KOA(PPUIIMEHTE TPEHUA U €TO OMPEIEIECHUN.
3HATh: KMHEMATHUECKHE XAPAKTEPUCTHUKU TOYKH, OU(P(EpEeHIMATBHEIE YPABHEHUA JIBIKCHUS
TOYKH,;
00mIMe TEOPEMBI TUHAMUKH
YMETh: BBIUUCIATE CKOPOCTH M YCKOPEHHWSA TOYEK MW TOUEK Tela IPH MOCTYHATEIbHOM,
BPANIATEILHOM U TUIOCKOM JBHKEHHAX

AxmyanvHocmb membl OOBACHAETCA ONPENEICHUEM KO3 (P(pUIIMEHTA TPEHHUS Pa3INIHBIX
MaTEPHAJIOB U CILIABOB.

Teopemuueckas uacme:
Cuna mpenus ckonvicenusn. Kax moKa3eIBAET OMBIT, MPU CTPEMIEHUH JIBUTATE OJHO TEJIO MO
MOBEPXHOCTH APYTOro B INIOCKOCTH CONPHUKOCHOBEHHS ATHX TEJ BO3HUKAET CUJIA TPEHUA, KOTOpas
MOKET MPUHUMATH JII00bI€ 3HAUEHHUA OT HYJIA A0 HEKOTOPOTO MPEAEIbHOT0 3HAYEHU S,
onpenensaeMoro 3akonoMm Kynona Fmp = f N, roe f - 0e3pazMmepHsii Ko3() pUIIMEHT TpeHna
CKOJBXEHUA, N - HopManeHasA peakuus. Kos(puiment Tpenus CKOJIbKEHUA ONPEIEIAETCA
ONBITHEIM ITYTEM M 3aBUCUT OT MATEPHAJIA COMPUKACAOIINXCA TEJI U COCTOSHUA UX HOBEPXHOCTEN
(xapakrep 00padOTKH, CMAa3KH, TEMIIEPATYPHL U T.I1.). ONBITE NOKA3BIBAIOT, YTO CUIIA TPEHUS
CKOJIbKEHUS B MIUPOKUX MIPEAENAX HE 3aBUCUT OT PAa3MEPOB TPYIIMXCA HOBEPXHOCTEN Tea. Tak
IJ1s TOTO, UTOOBI CABUHYTE OOBIYHBIN KUPIHY, HYKHO ITPUIOKUTE OAJUHAKOBYIO CHUITY HE3ABHUCHUMO
OT TOTO JIEKUT JIM OH IUTamMs Ui Ha peOpe. [Ipu pemennn 3amad ¢ yaeToM CUII TPEHUS
CKOJIbJKEHUS HEOOXOOUMO YETKO Pa3nudars 0OBIUHOE U MPEIEIbHOE PABHOBECHE Tena. B mepBoMm
CJIyda€ BEIMUYMHA CHJIBI TPEHHUA HEU3BECTHA U TOJIKHA ONPENENATHC U3 PEIIEHUA
COOTBETCTBYIONINX YPABHEHHUH paBHOBECH:A. ECim e B 3amaue pedb UIET O IIPEAEIEHOM
PaBHOBECHHM, TO CHJIA TPEHHUA ONpeneaercs 3akonoM Kymona:

F,, =N (1.28)
AT A

A mp

i

3

IIpocmeuwuu npumep: nycms Ha meno, HAXOO0AWeeca 8 PAGHOBECUU HA COPU3OHMATbHOU
uiepoxoeamou nogepxrnocmu, oeucmgeyem cuia F=10 H. Onpedenums, uemy pagra cuia mperus
CKONbIHCCHUAL.

Peuwtenue: 6 oaHHom cyuae meio 3a8e00Mo HaxoO0umces 6 paeHO8eCcUU U CUIAd MPEHUA
Onpeodeumcs u3 YypasHeHUs pa6HoOBEeCUA.!

Z Fio = Feos a Fm*” =0 omkyoa Fmp=Fcos30°= 8,66H.
H3menum menepv yenogue 3adauu. onpeoenum muHumatbHyo cuiy F, cnocoouyo cosunyms meino
¢ mecma, eciu ez2o eec P pasen 10 H, a ko3ghdhuyuenm mpernus ckonvocenusa f =0, 1.
Pewernue: mak Kaxk peysb uoem o npeoeibHoM CcOCMOAHUU PABGHOBECU S,
F =Fcos30 — Pf=
gmp=fN, N= P, Fmp= fP = IH , Z ko
,

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO
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F=fP/cos30°=1,15H
Kak M3BECTHO MOJHYIO peakiya MIEPOXOBATON HOBEPXHOCTH MPUHATO MPENCTABIATE CYMMOM
IBYX COCTABILIOIIMX: HOPMAIBHOU peakuuu | 1 cuisl Tpenud Ap (puc. 1. 38)

_____________ o

frr'll. |"Il. "'-II r‘l; .|"-I |"ll. |"Il. ff -"lll- |"'lr "'l.. r
Puc. 1.38. Peakuus wepoxoeamoit n06epxXHoCmu
CnemoBarensHO, momHas peakiysa K Oyner OTKI0OHEHA OT HOPMAaIH K MTOBEPXHOCTH HA HEKOTOPEIH

yroui. [Ipn n3aMeHnennu Cuiel TpEHHUA OT HYJIA OO €€ MPENEIbHOr0 3HaUeH!sA, Cuia K n3MeHsaercs ot
C 10 CBOEro MakCMMAJIBHOTO 3HAYEHUA, 4 €€ YTOJI C HOPMAIBIO PACTET OT HYJIA OO HEKOTOPOTO
NPENENBHOTO 3HAYEeHUA (PH , HA3BIBAEMOTO yriaom Tpenusa. U3 pucynka BugHO, 9T0 /g pH=Fmp /

N, Torma ¢ yuetom Toro, 9to Fmp=f N , momyuaem tg ¢pu=f.

Ecm k Teny nmprioxuTs cuny 3 Mo yrioMm a K HopMaiu (puc.l.34), To Teno CIBUHETCS TOJIBKO
TOTJa, Korjaa capuraroniee ycunue Pcosa Oyner 0Oonbuie Fump=f N. TO 03Ha4aeT , 4TO HUKAKON
CUJION, 00Pa3yIomen ¢ HOPMAJIBIO yroa a < (pH, TEIO BAOJIEL JAHHON MOBEPXHOCTH CIBUHYTE
HETh3A.

A L A T :
P S A P A AP NIy ryryIrrrey

B F

e

L

-
Ly

Ipumep I . Kaxoe donawcen Goimb MUHUMATbHBIU KO3@duyueHm mpeHus cKolbiceHus | 6 mecme
KOHMAaKma 0OHOPOOHOU KB8AOPAMHOU NIACMUHbL 8eCOM PP ¢ 6epmuKaibHOU CMEHKOU, eciu
nAAcmuHa 8 3a0aHHOM NOJIONHCEHUU Haxooumcs 6 pagrHogecuu. Becom cmepocns BF npenebpeus.

A

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO
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Pewienue. Tax kax nunus deucmeus noinou peakyuu K eepmuxaibHou cmeHku npu pagHogecuu
NIacmuHbl OONHCHA NpoUmu Yepes moyky B ( Ha ochoganuu meopemvl o mpex cunax), mo Fmp=N uiu,
NOCKOIbKY pedb 8 ycaosue 3aoadu uoem o npedervHom pagrogecuu, Fmp= fN, [N =N, f=1. Tom xce
Pe3ybmam MOICHO ROTYUUMb U U3 VPAGHCHUA PAGHOBECUA NAACTUHbL.

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

mp

AOKYMEHT MNOAnncAH
SANEKTPOHHOW NOAMNWCLIO
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CIIUCOK PEKOMEHJYEMOM JIUTPATYPbI
OcHoBHAasl THTepaTypa:

I. Teopermueckas mexanuka / O.H. Opymxosa, A.A. Hlunkapyk, O.B. I'epmugep, O.M. 3abopckas ;
MunucrepcrBo oOpaszoBanusa u Hayku Poccuiickonn @enepanuu, degepansHoe roOCyaapCTBEHHOE
ABTOHOMHOE 00pa30BATENBHOE YUPEKIEHUE BBICHIET0 MOpO(PEeCCHOHANBHOrO0 00pa3oBaHUA
CeBepubiid (Apkruueckuil) ¢penepanbueil ynusepcurer uM. M.B. JlomonocoBa. — ApXaHTenbCK :

CADY, 2014. - 9 ¢ : wun. — Pexum pgocryma: mno moxamucke. — URL:
http://biblioclub.ru/index.php?page=book&i1d=436489 . — ISBN 978-5-261-00982-5. — Tekcr :
TEKTPOHHBIM.

I[GHGJIHHTE.]I]}HHH JUHTeparypa.

1. Teopermueckas wmexanmka / A.B. Xaumedtr. — KemepoBo : KeMepoBCKMI TOCYIapCTBEHHBIN
yauBepcurer, 2012, — 110 c¢. — Pexum pmocryma: mo mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=232320. — ISBN 978-5-8353-1514-7. — Tekcr :
STEKTPOHHBIM.
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BBenenue
Meroguueckiie yKazanusa U 3aJaHuA A7 BEITOJHEHUA CAMOCTOSATENRHON PaA0OTEI CTYIEHTAMH 10
muciuminHe «Mexanuka (TeopeTndecKas MEXaHuKa)» MmO HAMPABIEHHIO MTOArOTOBKH OakamaBpoOB:
08.03.01 Crpourtenscrno .
Meroanueckoe mocodue CoaepKUT BEChH HEOOXOANMBIN MATEPUAIT 11 BEIITOTHECHUA
CAaMOCTOATENRHOU padOTEI MO aucimnHe «MexaHuka (TeOpETHUUECKAsT MEXAHUKA)»
B manHOM METOIMYECKOM ITOCOOHUM MPUBEAEHBI TEMBI M BOIMPOCHL AJIA CAMOCTOATEIFHOT O U3YUEHHS.

AOKYMEHT MNOAnncAH
SANEKTPOHHOW NOAMNWCLIO

Ceprvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: ebayxoea TaTeAaHa AnekcaHgpoBHa

HNencteutened: ¢ 19.08.2022 no 19.08.2023



1. O0mas XapakTepHCTHKA CAMOCTOATE/ILHOH padoThI CTY/AEHTA

CamocrosarensHas padora — 3TO BUA y4€OHOM HAEATEIBHOCTH, BBIMOJHACMEBIN ydaniumcs 0e3
HEIMOCPEICTBEHHOTO KOHTAKTA C IPENOJABATENIEM WM YHOPABIAEMBINM NMPEMONABATEIEM OMOCPEIOBAHO
yepe3 CIEHUAIBHBIE y4€OHBIE MATEPUAIBI; HEOTHEMIEMOE O00f3aTENBHOE 3BEHO mpouecca 00ydeHwus,
MPENyCMATPUBAIONIEE MPEKIE BCETO MHAMBUAYAIBHYIO pad0Ty y4amuxcsa B COOTBETCTBHM C YCTAHOBKOU
MPENOAABATEN A WA YUe€OHMKA, TPOTPaAaMMBI 00ydEeHHS.

Ha coBpemeHHOM OJTame CaMOCTOSTENBHYIO padOTy CTYAEHTA CIEOYEeT pa3denuTrsk Ha padory C
OyMaKHEIMUA MUCTOYHUKAMA WH(OPMALMH, T.€. YICOHUKAMM, METOJUIECKUMHA ITOCOOMAMI, MOHOTpA(PUAMU,
KYPHATIAMH W T.J. U 3IEKTPOHHBIMA MUCTOYHMKAMH HH(OpPMALMHA, T.€. JOCTYII K SJIEKTPOHHBEIM pecypcam
uepe3 Uurepher.

CeromHs camMOCTOATENbHYIO padOTy CTYOE€HTA HEBO3MOXKHO MPEACTABUTE 0€3 MCIOIb30BAHUS
nHpopmanmonnon cetu — Murepuer. Heobxomumocts ucnons3oBanusa MHTEpHETAa BO3HMKAET HE TOIBKO
IPY OOATOTOBKE K MPAKTUYECKUM M CEMUHAPCKUM 3aHATHAM, HO, B OONbIIEHN CTEMEHW, MPU HAMMCAHUHU
pPa3IUYHBIX MCCIAEOOBATENLCKMX W TBOpueCckux pabor. Muorue coBpeMeHHBIE MOHOTpaduu,
MEPUOINIECKNE JKYPHAIBI M3TAHBI TOJEKO B 3JIEKTPOHHOM BHUJE U C HIMHU MOKHO ITO3HAKOMHUTHCS TOJIBKO B
HNurepuere.

e/1H ¥ 3224l CAMOCTOATE/ILHOM padoThI: (OPpMUPOBAHUE CITOCOOHOCTEN K CAMOCTOATEIEHOMY
MO3HAHUIO M 00Y4EHUIO, TOMCKY JIUTEPATYPEI, 0000meHo, o(pOPMIEHIIO U TPEACTABIECHUIO TOTYUEHHBIX
pE3yNbTATOB, WX  KPUTHYECKOMY  aHAmM3y, MNOUCKY HOBBIX M  HEOPJUHAPHEIX  PEIICHUI,
ApPryMEHTHPOBAHHOMY OTCTAWBAHWUIO CBOMX MPEJIOKEHUH, YMEHHH IMOATOTOBKH BBICTYILIEHHH WU BENECHUS
TUCKYCCHL.

HEpE‘IEHb ILITAHHPYEMbLIX pe3y/ibTarToB ﬂﬁquHHH nmo JTHCIHHILTHHE, COOTHECEHHBIX ¢ INIAHHPYEMbIMH
pe3v/ibTaTaMH OCBOCHHS ﬂﬁpﬂEﬂEﬂTEﬂbHﬂﬁ NnporpaMmMual

Ko, popMmynmupoBka Ko, popMymipoBka HHOAUKATOPA [Inmanupyemble pe3ynbrarbl 00y4eHUA 10
KOMIIETEHIAH TUCHHITIMHE (MOJIVITO ),
XapakTe pU3YyIONIHe STarbl ()OpMHUPOBAHUS
KOMITETEHIIHH, WHIUKATOPOB

OIIK-1 Cmocoben NJI-1omx-1 CrrocoOHOCTE MCIOJIL30BATEh 3AKOHEI U
pemars 3aaaun [Tpumenser maremaTH4eCKUM METO Bl TEOPETHIECKOM MEXAHUKH
npod)eCCHOHATBHOM ammapaT aHATMTUYECKOW TEOMETPUH, | KAK OCHOBBI OMMCAHUA U PACIETOB
OEATEILHOCTH HA OCHOBE | JIMHEMHOM anreOpel, MCXaHH3MOB.

HUCTOIB30BAHUA Q) epeHManbHOrO U

TEOPETUIECKNX U WHTErPAILHOT0 UCUNUCIIEHHA

IPAKTHIECKUX OCHOB (PYHKIIMH OTHOM NEPEMEHHOM.

€CTEeCTBEHHEIX U NJ1-20m- CrocoOHOCTE MPUMEHATE 3HAHUA,
TEXHUYECKUX HAYK, 4 [Tpumenser maTemaTnaeCKi MOTYYEHHBIE IO TEOPETUUECKON
TAKKEe MATEMATHUECKOr0 | ammapaTr TeopuH (PyHKIH MEXAHUKE MPU U3YIEHUH TUCHUILINH
arrapara HECKOJIBKHUX MEPEMEHHBIX, TEOPHUH Mpo(PECCHOHATEHOTO IHKJIA.

(PYHKIMH KOMILIEKCHOTO
MEPEMEHHOTO, TEOPUH PAAOB, TEOPUH
Q) epeHIMANTBHBIX YPABHEHUH.
N1-3omc

[Tpumenser maTreMaTHaeCKH
anmapar TEOPHUU BEPOATHOCTEH U
MATEMATHUECKON CTATUCTUKH.

nDHMEHTUW H
ANEKTPOHHOWN n%A@EFﬁ—I
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NJ1-Somk-1

JleMOHCTpHpYET MOHUMAHUE
(PU3MYECKUX ABICHUN U YMEET
NPUMEHATE (PU3NIECKUE 3AKOHEI
MEXAHHUKH, MOJIEKYIIIPHOHN (PHU3UKH,
TEPMOIUHAMUKH, MEKTPUUECTBA 1
MArHeTU3Ma U1 PELIEHUS TUITOBBIX
3amad.

NJ1-60rmk-1

JlemoHCTpUpYET 3HAHNE
3JIEMEHTAPHBIX OCHOB OITTHKH,
KBAHTOBOW MEXAHWUKH M aTOMHOHN
(pu3nKw.

NJ1-7omk-1

JleMOoHCTpUpyeT NOHUMaHUE
XAMUYECKNX MTPOIECCOB.

2. IlnaH - rpapuk BbINOJTHEHHS CAMOCTOATEILHOH padoThI

Ko el CpencrBa n O0BeM 4acoB, B TOM YHCJIE
peamﬂyemmir; B 1CSTETBHOCTH TEXHOJIOTHH CPC | Konrakthnasa | Bcero
KOMITETEHIIUH, —— OLICHKH paboTa C
WHIOUKAaTopa(o OpPEenoaaBar

B) eJIeM
3 cemecTp

OIIK-1 CaMOoCTOATENEHOE CoOecemoBanme | 34,74 3,86 38.6
(MA-1; Hﬂ—%; M3YIECHHUE JTUTEPATYPHI
?%i?%&%ﬂ mo remaMm Ne 1-9
OITK-1 [Toaroroeka k OTtuér 4,86 0,54 5.4
(MI-1; W12, MPAKTAY ECKUM (YCTHBIN)
A3 145 NL- 3AHATHAM
5:UJ1-6; UI-7)
OITK-1 Hamicanue KouTpomsHas 9 1 10
(M1 12 KOHTpPOIbHOM paBoTE! paGora
WJ1-3; W4 UJT-
S5: UJ-6; UI-7)

Hroro 3a 3 cemectp 48.6 5.4 54

HUroro | 48,6 5.4 54

3. MerTonnyeckue pekOMeHIANMH 10 H3YYeHHIO TeOPeTHYECKOI0 MATepHaJia

3.1. Buo camocmoamenvHoll padonpl: CAMoCMOAME/IbHOE U3YUeHUe TUnepantypol

M3yuare yueOnHyro mgucnmimmny «Mexanuka (TeopeTHMdeckas MEXAHWKA)» PEKOMEHAYETCA IT10
TEMaM, IPEABAPUTENBEHO O3HAKOMHMBIIMCH C CONEPKAHMEM KAKIAOW M3 HUX B IPOrpaMMe OUCIUILIHHEL.
[Ipu TeopernueckOM WM3y4E€HMH OUCIMIUIMHEL CTYOEHT JOJDKEH II0Jb30BAaThECA COOTBETCTBYIONIEH
mutepatypou. [IpuMepHsIil nepedeHs TUTepaTypsl OPUBEAEH B pabOUel mporpaMme

Jlnsa Donee momMHOTO OCBOEHUA yueOHOr0 marepuana CTyJEeHTAM YMTAKOTCS JEKIHUH M0 BAXKHEUIINM
pazmenaM U TemaM y4eOHOM AUCHMILUIMHBL. Ha JeKIMAX M3Jararorcs M OEeTaTbHO PacCMaTpHUBAIOTCA
HauOoIee BaKHbBIE BOTROSHL £OSTABILTIONIHE TEOPETUYECKUN U NPAKTUIECKUN (PYHIAMEHT AU CIUTIUIMHEL.

Hm 020 6uBIEHFoOYRMTOKDREEReKm J1eKy il
EEPT”“:@ Bﬁ%ﬂ%ﬁ:ﬁﬁﬁ%@ﬁéﬁﬁﬁ?ﬁ%ﬁﬁéﬁ%ﬁﬁ%ﬂ63(?&60&:1&ue

Bn dferne TeHHA ERCaHOPOBHA

Kpumepuu ouenuganun: OueHka «OTIMYHO» BEICTABIIAETCSA CTYAEHTY, €CIIM B IOJHOM OO0BEME

H3VUCH K E],H'HDH HCIHUITIIMHEI M BEIMMOJIHCHEI IMTPAKTHUCCKHMEC 3d TdHHA
},IHEHETEHTEFB IEIE} 08.2022 %[D 19u8 2023 p A




OneHka «XOpOmoO» BBEICTABILIETCA CTYOEHTY, €CIM JOCTATOYHO ITOJHO M3Y4E€H KYpC NAHHOM
TUCIHUAIUIMHEL U BBIITOJTHEHE] TPAKTUYECKHUE 3aJaHU

OrneHKa «yIOBIETBOPUTENBHOY BEICTABIETCA CTYACHTY, HEIOCTATOUHO €CIU ITOJHO U3Y4YEH KypC
TAHHOM ITUCHWIIINHEL U BEITOJIHEHBI MPAKTUYECKUE 3a0aHuA

OneHka «HEYIOBIETBOPUTENLHO» BBICTABIACTCA CTYIOEHTY, €CJIM OTCYTCTBYIOT 3HAHHUA W
MPAKTUIECKNE HABBIKA IO JAHHOU JUCIIAILIINHE.

TeMbl 17191 CAMOCTOSATEILHOIO H3VYEHHS:

OCHOBHBIE MOHATHA U ONpPEnENeHNA. AKCHOMEI CTATHUKHU.
CucremMa CXOIANIHUXCA CHIL.

[Imockas cucrema CHIL

DepMmel.

Tpenue ckOnbxKEHUA U KAUEHUS.

[TpocTpancrBennas cucrema Cuil.

CroxkeHne napauienbHBIX CHIL.

Kunemaruka

[InockonapannemsHOE OBUKEHNE TBEPAOTO TEMA.

NelRe B Ble TR I o I

3.2. Buo camocmoamenvHoi padomol: n0020MOBKA K NPAKMUYECKUM padomam

Hmozoewtit npodykm: OTUET 110 NMPAKTHIECKOMY 3aHATHIO

Cpedocmea u mexHoNO2UNU OUEHKU: 3ATITATA OTYETA

Kpumepuu ouenueanua: OueHKAa «OTIMIHO» BBICTABIAECTCA CTYIEHTY, €CIM B IMOJHOM O0BEME
W3Y4EH KYpPC HAHHOW OUCHUIUIUHEL U BEIMTOJHEHBI MTPAKTUIECKHE 3a1aHUA

OneHka «XOpOmIO» BBICTABIAETCA CTYAEHTY, €CIOM JOCTATOUYHO MHOJTHO M3Y4YEH KypC HAHHOHU
DUCHUITINHEL U BEIIOJTHEHEI TPAKTUYECKUE 33 1aHU

O1eHKa «yAOBIETBOPUTEIBHOY» BEICTABIAETCA CTYAEHTY, HEIOCTATOUHO, €CIH MOJMHO HW3Y4YEH KypC
TAHHOM JUCIMITIMHEL U BEIITOJHEHEI MPAKTUIECKNE 3a1aHNA

OneHka «HEYTOBIETBOPUTEILHO» BBICTABIAECTCA CTYAEHTY, €CIM OTCYTCTBYIOT 3HAHUA U
MPaKTUIECKHUE HABBIKHU MO0 JAHHOM AUCHUILINHE

4. MeToauuecKkHe VKA3aHHSA

I. Meromuueckue ykazaHus O MPOBEIEHUA IPAKTHUECKHUX pador mo aucuuminHe «Mexanuka
(TeopeTnuecKas MexXaHnuka)» cryaenramu HampasiaeHusa noarotoBku 08.03.01 Crpourenscrio.

2. Meroguueckue yKa3zaHus BEINOTHEHUSA KOHTPOIBHOM padOTEl mO aucuummHe «Mexanuka
(TeopeTnuecKas MexaHnuka)» cryaenramu HampasiaeHusa noarotoBku 08.03.01 CrpourenscTBo.

S. MeToanyeckne YKa3aHHS K DK3aMeHY

[Tponienypa mpoBeneHns sK3aMeHa OCYNIECTBIIETCA B COOTBETCTBUHU C [lomoxkennem 0 mpoBeneHnu
TEKYIIEr0 KOHTPOIA YCIIEBAEMOCTH U IPOMEKYTOUHOM arrectanuud 00ydJaronmmxcsa o o0pa3oBaTeIbHBIM
nporpamMmam Briciiero oopazosanus B CKOY.

B sk3aMeHAIMOHHEIN OMIET BKIOYATCA TPU BONPOCa (OOUH BOMPOC A1 MPOBEPKU 3HAHUU U OBA
BOMIPOCA Iy MPOBEPKH YMEHUH U HABBIKOB CTY/IEHTA).

Jlns moaroroBku mo Ounery oTBOAUTECA 30 MUHYT.

[Ipy moaroroBke K OTBETY CTYAEHTY HOPENOCTABILAETCSA IPABO ITOJIB30BAHUA CITPABOYHBIMHU
TaOIUIaMH

[Tpu nmpoBepke mpakTuueCKOro 3aAaHnus, OLIEHUBAIOTCA:

— SHAE HARRIGIR:,

— nCUHETTORAPEAORMEE 1 PAarMOHAILHOCTE BBEIMTOJHEHHA.
Ceptudukar: 2C0000043E9ABSBI52205E7BA500060000043E

Bnaneneu: ebayxoea TaTeAaHa AnekcaHgpoBHa
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CBs3U U UX pEaKLINH.

Teopemsr craTuku.

Cucrema cxogammxcs Cwi. PABHOOENCTBYIOMIAS CXOIAMIMXCS CHUIL
YCmoBUE pABHOBECUA CUCTEMBI CXOIAIMXCA CHIL
[TpoennpoBanue cuikel Ha OCH KOOPAWHAT.
AnreOpanyeCkuii MOMEHT CHIIHL.

OmnpeneneHrne MOMEHTOB OTHOCUTENBHO OCEH KOOPIUHAT.
[Tapa cun.

10. Teopemsr mapsr cui.

11. YcnoBue paBHOBECHA HAPHI CHIL

12. I'maBHEBIN BEKTOP TIOCKOM CUCTEMBI CHIL.

13. 'maBHBINT MOMEHT ILUIOCKOM CUCTEMBI CHII.

14. YcioBue 1 ypaBHEHUA PABHOBECHS IIJIOCKOHW CHCTEMBI CHII.
15. ITpocTrpancrBenHas cucrema ChilL.

16. MOMEHT CHITBEI OTHOCUTEIBHO OCH.

17. I'maBHBIN BEKTOP NMIPOCTPAHCTBEHHOM CUCTEMBI CHII.

18. ' maBHBIIT MOMEHT MPOCTPAHCTBEHHOW CUCTEMBI CHIL.

19. YcnoBus paBHOBECUS TPOCTPAHCTBEHHON CUCTEMEI CHII.
20). LlenTp mapa/uiensHBIX CHUIL.

21. LleHnTp TsKECTH TBEPOOTO TENA.

22. YpaBHEHU PABHOBECHS NMPOCTPAHCTBEHHON CHCTEMBI CHIL
23. BekTopHsIi cnoco0 3agaHus IBUKEHNS TOUKH.

24, KoopauHaTHEINA crioco0 3aganus IBUKEHUS TOUKH.

25. EcrecTBeHHbBId ctoco0 3amadHusa IBUKEHHUS TOUKH.

26. CrmocoObI 3amadua OBHKEHHS TOUEK.

2’7. MrHOBEHHBIU LIEHTP CKOPOCTEM.

28. Cnox)eHne CKOPOCTEN TOUKH ITPH CIA0KHOM IBUKECHHU.

29. CnoxeHne yCKOPEHUH TOYKU OPH CJIOKHOM JBUKECHUH.
30. Yckopenne Kopuomuca.

31. Haxoxknenne MrHOBEHHOTO IIEHTPA CKOPOCTEH.

32. OCHOBHBIE MOHATHA KUHEMATHKU TOUKH.

33. XapakTepUCTUKH OBUIKEHNUA TOUKH.

34. ITocTrymarenpbHOE ABUKEHHUE TBEPIOTO TENA U €r0 CBOMCTBA.
35. BpamarensHo€ ABUKEHUE TBEPOOTO TEIA.

36. HacTHel€ criydan BpaniareabHOr O JBUKECHUA.

37. ®opmyna Jumnepa.

38. InmockonmapamiensHOe IBUKEHUE TBEPAOTO TENA.

39. CkopoCTH TOYEK ITPH MII0CKOM JBHIKECHHUH

40. YckopeHHs TOYEK B INIOCKOM JBHIKCHUH.

41. @opmyna pacnpenencHus yCKOPEHUM.

42. Mruosennsrit nieHTp yckopenuit (M.I1.V)

43, CnoxHOe IBUKEHUE TOUKH.

44, OnpeneneHne CKOPOCTEN U YCKOPEHUM TOUKHU B CJIOKHOM JBUKEHUH.
45. OCHOBHEIE ITOHATHUA U ONPEACICHU .

46. 3akousl nuHAMUKH [ amnneda- HeroToHA.

47. qnddepennimanbHbie YPABHEHUS IBUKEHNASA MATEPUATIEHON TOUKH.
48. IIpameie 3aqaum TUHAMUAKA U UX PEIIEHUE

49. Obparusig Jdadim Aty 1 ux pemeHue

Qg peperaEEHE (FPABHLHIAD OTHO CUTEIIEHOTO IBUKEHUA
HreNex antraetRdT CICTEr A CB61icTBa BHYTPEHHUX CHIIL.

52. Macca cuctemsl 1 ee TIEHTP Macc.
HNencteutened: ¢ 19.08.2022 no 19.08.2023
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53.
54.
33.
6.
37.
58.
59.
60.
61.
62.
63.
64.
63.
66.
67.
68.
69.

MowmeHnTEl nHEPLMIH.

Teopewma I'rotirenca - lteimepa.

Jluddepennnansaeie ypaBHEHU IBMIKEHIS MEXAHMUECKOM CUCTEMEI U O0IINE TEOPEMBI TMHAMMKU.
KomiuectBo mBuxkenna. Ummynec cunel. Teopema 00 M3MEHEHNM KOTMYECTBA IBUKEHUA.
Teopema 0 mBuxkeHnu HeHTpa Macc.

Kunernueckas sueprus, padora cuisl, padoTa MOMEHTA CUIIEL.

Teopema 00 m3MeHEHNN KMHETUUECKOM YHEPTUH.

[Tpunimn JlamamOepa mia maTepuamrsHOM TOYKH.

[Tpunmn JlamamOepa oy CUCTEMBI MaTEPUAIBHBIX TOYEK.

Beraucnenue rioaBHOTO BEKTOPA M IIIaBHOTO MOMEHTA CHJI UHEPIIWH.

CBA3M 1 X KIacCU(PUKaIAL.

B03MOKHBIE MEPEMENIEHUS U YUCIO CTEMEHEN CBOOOIEI MEXAHUUECKOU CHUCTEMEL.
[TpuHIMT BO3MOKHBIX ITEPEMENLIEHUH.

O000meHHBIE KOOPAUHATEL U 0000NIEHHBIE CKOPOCTH

O000mIeHHBIE CHIBI U UX BEIUUCIIEHUE

YCmoBUs paBHOBECHU S CUCTEMEI B 0000MIEHHBIX KOOPINHATAX

VYpasuenus Jlarpanxa

CIIMCOK PEKOMEHJITYEMOMU JIUTEPATY Pbl

OcHoBHAf THTEpaTYypAa:
Teopernueckas mexanuka / O.H. OpymxkoBa, A A. lllunkapyk, O.B. I'epmunep, O.M. 3adopckas ;
MunucrepcrBo oOpaszoBanusa u Hayku Poccuiickonn @enepanuu, degepansHoe roOCyaapCTBEHHOE
ABTOHOMHOE 00pa30BATENBHOE YUPEKIEHUE BEICIIETO MPO(ECCHOHANBHOIO 00pa3zoBaHUA
CeBepHblil (Apkruueckuil) (pepepamsHeid yHuBepceurer um. M.B. JlomonOCOBa. — ApXaHrensCK :
CADY, 2014. - 96 ¢ : wun. — Pexum pocryma: mno moamucke. — URL:
http://biblioclub.ru/index.php?page=book&i1d=436489 . — ISBN 978-5-261-00982-5. — Tekcr

TEKTPOHHBIM.

,[[ﬂﬂﬂ.]IHHTE.]IbHﬂH JUHTeparypa.

Teopernueckas mexanmka / A.B. Xanmedpr. — KemepoBo : KemepoBckuil roCymapCTBEHHBIN
yauBepcurer, 2012, — 110 c¢. — Pexum pmocryma: mo mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&i1d=232320. — ISBN 978-5-8353-1514-7. — Tekcr
SIEKTPOHHBIM.
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MHUHUCTEPCTBO HA VKU U BBICHIET'O OFPA30OBAHUS POCCUNCKOUN ®EEPALINU
OEJ/IEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUE BBICHIEI'O OBPA30BAHUAA
«CEBEPO-KABKA3CKHNI ®EJEPAJIbHBIM YHUBEPCUTET»

[Isruropckuit mucturyr (puman) CKOY

MeToanvyeckue YKazaHUA

MO BBIMTOJHEHUIO KOHTPOIBHOU Pa0OTHI
mo gucnurmHe « MeXaHHka (TeopeTHUYeCKAsd MeXaHHKA)»
VIS CTYIEHTOB HANPABJAEHUS MOATOTOBKH

08.03.01 CtpoureancrBo

AOKYMEHT MNOAnncAH
SANEKTPOHHOW NOAMNWCLIO

Ceprvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E HHTHFDPCI{ 2023
Bnaneneu: ebayxoea TaTeAaHa AnekcaHgpoBHa ?
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BBenenne

Meroanueckue yka3aHwsa W 3a0aHUA A4 BEITOJHEHWUS KOHTPOJBHOM padOTBEI  CTyAEHTAMHM 10
miciunnHe «Mexanuka (Teopernueckas MEXaHWKa)» [0 HAINPABJICHUIO ITOATOTOBKA OakaIaBpOB:
08.03.01 Crpourenscrno.

Merognueckoe mocodue COOEeP:KUT BECH HEOOXOAMMBIM MATEPUAN IJIA BEITOJIHEHUA KOHTPOJILHOU
paboTel Mo guctuImmHe « Mexannka (TEOpeTHUECKasa MEXAHUKA )».

B manHOoM METOOMYECKOM IMOCOOMM IMPUBEIEHBI TEMBI M BOIIPOCHI JJIS CAMOCTOATENBHOTO U3YUEHHUS
U BBIITOJIHEHUA KOHTPOIBHON PaOOTHI.

AOKYMEHT MNOAnncAH
SANEKTPOHHOW NOAMNWCLIO
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1.HE.]]I:, Jalavii " pea/in3yeMble KOMIICTCHITHH

YuebneiM mranoM HanpasiaeHud noarotoBku 08.03.01 CrpourenscTBo, MpexycMaTpuBaeTCs
HAMACAHNE KOHTPOIBHOM padOTHI MO AUCIMIUIMHE. 3TOT BAI MMCEMEHHOM padOTHI BEIMOMHACTCA KAKIBIN
roj, o TEMaM BEIOPAHHEIM CAMOCTOATENLHO. [lepeuens Tem pazpadarsiBaeTCsa MpenoIaBaTeIeM.

KoHnrponsnasa paboTa — caMmOCTOATEIBHBIN TPYA CTYAEHTA, KOTOPBIM CIIOCOOCTBYET YriyOI€HHOMY

WU3YUECHUIO IPONIEHHOTO MAaTEepHUaa.

TCM.

[leas BuINOJIHSAEM O padOTHI:
- MOJIYYUTH CITENUATLHBIE 3HAHUA M0 BEIOPAHHOM TEME;

OcHoOBHBbIE 32124 H BbINIOJIHAEeMOH padoThI:
1) 3akpenenne nOITy4IEHHEIX PAHEE TEOPETHUECKUX 3HAHUN;

2) BeIpa0OTKA HABBIKOB CAMOCTOATENBHON PAOOTHI;

3) BBIICHEHME MOATOTOBIEHHOCTH CTYOEHTA K Oy IymIeNn NpakTUIeCKOU padoTe;

Becr nporecc HanmucaHua KOHTPOJIBHOU PadOTHI MOKHO YCIOBHO PAa3AEIUTh HA CIEAYIONINAE JTAITBI:
a) BBIOOP TEMEI M COCTABJIEHUE TIPEABAPUTEIRHOTO MJIaHA PabOTHI;

0) cOop HayuHOI MH(POPMALIMA, T3YUEHHUE JTUTEPATYPHI;

B) AHAJIN3 COCTABHBIX YACTEH MPOOIEMBL, U3JI0KEHUE TEMBI;

r) o0paboTka MaTepuaia B IEJIOM.
Tema koHTpOIBEHOM PAOOTEL BEIOMPAETCA CTYAEHTOM CAMOCTOATENRHO U3 MIPEIOKEHHOTO CIIMCKA

[ToaroTOBKY KOHTPOJIEHON paOOTEI CIEAYET HAYMHATE C MOBTOPEHUA COOTBETCTBYIONIETO pa3aesia

yueOHMKa, y9eOHBIX MOCOOUI IO TaHHON TEME U KOHCIIEKTOB JIEKIIUW MMPOYUTAHHEIX paHee. [Ipucrymars k
BBIITOJHEHUIO pa00THI 0€3 U3yUeHUs OCHOBHBIX MMOT0KEHUN U HOHATUI HAYKH, HE CIEAYET, TAK KAK B 5TOM
CJIy4ae CTyAEHT, KaK IIPABUII0, IUIOX0 OPUEHTUPYETCA B MATEPUAIIE, HE MOKET OTTPAHUYUTE CMEKHEIE
BOIPOCHI U COCPEAOTOYNTH BHUMAHNE HA OCHOBHEIX, TEPBOCTENEHHEBIX MPOOIEeMAaX pacCMaTpUBAEMOT

TCMBI.

[Tocne Be1OOpa TeMBI HEOOXOIUMO BHUMATENBHO W3 YUUTh METOIUUECKUE PEKOMEHIAIINN TTO

MOArOTOBKE KOHTPOJIBHONU PAa0OTHI, COCTABUTH IUIAH PA0OTHI, KOTOPBIU OOTKEH BKIHOYATH OCHOBHEIE
BOIIPOCEHL, OXBATEIBAIONIME B LIEJIOM BCIO TPOpadATEIBAEMYIO TEMY.

KoMnereHIHHA ﬂﬁ}"lﬂlﬂﬂlEFﬂEﬂ, [l)ﬂpMHp}'EMhIE B pe3y/ibTarte OCBOCHHA THCHHILTHHBI

Hanmenosanme KoMIeT CHIIMI

Kon, hbopMynrpoBka Ko, popMymmpoBka HHIMKATOPA [Tnarupyemele pe3yabTaThl 00ydeHHUA 110
KOMIIETEHIINHA JTUCIUTLINHE (MOJIVIIIO ),
XapakTe pU3YIOIIHe Tansl ()OPMUPOBAHUS
KOMTIIeTe HITHI,, WHTHKATOPOB
OIIK-1 Croocoden NJI-1omx-1 CrocoOHOCTE UCITOJIBE30BATE 3aKOHEI U
pemars 3agadn [Tpumenser maTemaTnueCKn METOIBI TEOPETUUECKON MEXAHHUKHU
npo()eCCHOHATBEHOMN ammapar aHAJIMTUYECKON T€OMETPUH, | KAK OCHOBBI OMMCAHWUA U PACIETOB
OEATEIbHOCTH HA OCHOBE | MTMHEWHOM anreOpel, MCXaHH3MOB.
MCTTOIB30BAHMA o epeHanbHOTO U
TEOPETUUECKUX U WHTETPATHHOT O NCYHUCIIEHUA
MPAKTUYECKHUX OCHOB (YHKIMHU O THOH MEPEMEHHOM.
AOKYMEHT MOAMWCAH

3NEKTPOHHOW NOANKCHLIO
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€CTECTBEHHBIX U
TEXHUIECKUX HAYK, 4
TAKKEC MATEMATHUYCCKOTO
amrapara

NJ1-2omk-1

[Tpumenser maTemaTnuecKn
amrmapar Teopun (PyHKIMH
HECKOJIBKMX ITEPEMEHHEIX, TEOPUHN
(PYHKIMHI KOMILIEKCHOTO
MEPEMEHHOTO, TEOPHUH PANOB, TEOPUU
nud epeHATbHEIX YPABHEHUI.

N1-3omk-1
[Tpumenser maTemaTnaeCKi
anmapar TEOPHUU BEPOATHOCTEH U

MAaTEMATHYECKOH CTATUCTHKH.

NJ1-4omk-1
[Tpumenser maTemaTnue CKIi
anmapar YMCICHHBIX METO/IOB.

N1-50mic1

JleMOoHCTpHpYET MOHUMAHUE
(pU3NIECKUX ABICHUN U YMEET
MPUMEHATH (PU3NUECKUE 3AKOHEI
MEXAHHUKH, MOJIEKYIISIPHOU (PI3HKH,
TEPMOIUHAMMKH, SIEKTPHUECTBA U
MarHeTH3Ma i PEeleHNUs TUIOBBIX
3amad.

NJ1-60mk-1

IlemoncTpUpYET 3HAHUE
3JIEMEHTAPHBIX OCHOB OITTHKH,
KBAHTOBOH MEXAHUKH U ATOMHOH

(pU3nKH.

N1-7omic
JleMOHCTpUpYET MOHUMAHUE
XVMHYECKUX MPOLIECCOB.

CnocoOHOCTh MPUMEHATE 3HAHUA,
MOIYYECHHEIE MO0 TEOPETUUECKOU
MEXAHUKE TTPU U3YIECHUH JUCIIUTLINH
npo(peccuoHaTEHOTO HKJIIA.

Tema 1.

2. ©opMYJIHPOBKA 321aHHA H ero 00beM

OCHOBHBIE ITOHSATHSA H OITpe/JIC/ICHHA.

AKCHOMEI CTATHKH.

Bapuanr .

3ananue | Yepmeorc 1.

3aganue 2 Yepmeonc 2.
Bapuanr 2

3amanue 1 Yepmeonc 3.

3amanue 2 Hepmeorc 4.
Tema 2. CHcreMa cXOTAIIMXCSA CHIL
Bapuant l.

3amanue 1 Yepmeorc 5.

3aganue 2 Yepmeonc 6.

AOKYMEHT TOAMNCAH

SNEKTPOHHOW NOAMNWUCHLIO
EEPMH ED000Q43E9ABSBI52205E7BAS00060000043E

Bn aﬂ?ﬁﬁ aHIH,EETym Ba TaTbs r[ir éﬁ?ﬁ E%BD?:IEI

3amanue 2

Hepmeorc 8.
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Tema 3.

[Imockas cucreMa cHILL

Bapuanrt

3aganue | Yepmeonc 9.

3amanue 2 Yepmeonc 10.

Bapuant

3ananue | Yepmeowc 11.

3aganue 2 Yepmeoic 12.

Tema 4. depMBL

Bapuant

3aganue | Yepmeonc 13.

3aganue 2 Yepmeoic 14.

Bapuant

3ananue | Yepmeowc 15.

3aganue 2 Yepmeonc 16.

Tema 5. TpeHHe CKONMBKeHNUS H KadeHHs .
Bapuant

3ananue | Yepmeowc 17.

3aganue 2 Yepmeonc 18.

Tema 6. [TpocTpancTBeHHAs CHCTEMA CHIL
Bapuant

3ananue | Yepmeorc 19.

3aganue 2 Yepmeorc 20.

Tema 7. CnosxeHHe napalyieIbHBEIX CHIL
Bapuanrt l.

3amanue | Yepmeorc 19.

3amanue 2 Yepmeonc 20.

TeMma 8. Kunemarnka

Bapuant 1.

3amanue | Yepmeorc 19.

3amanue 2 Yepmeonc 20.
Tema 9. [TnockomapamnenbHOE JBIKEHHE TBEPAOTO Tena.
Bapuant 1.

3amanue | Yepmeorc 19.

3amanue 2 Yepmeonc 20.

AOKYMEHT MOAMNCAH

SNEKTPOHHOW NOAMNWUCHLIO
Ceprudomkar: 2C0000043E9ABEBBO52205E7BAS00060000043E

Bnaneneu: ebayxoea TaTeAaHa AnekcaHgpoBHa
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3.00mue TpeOOBAHUA K HAMHCAHHUIO M 0(popMJIeHHIO padOTHI

B comepxkannu KOHTPOIBEHOU pabOTEI HEOOXOIMMO MTOKA34Th 3HAHUE PEKOMEHJ0BAHHON
JATEPATYPHI 110 JAHHOM TEME, HO MPH 3TOM CIENYET MPABHUJIBHO IT0JIE30BATHCA
MEPBOUCTOTHUKAMU, U30€TaTh upe3aMepHoro nutuposanud. [Ipu ucnons3oBanuu nurar
HEO0OXO0AMMO YKAa3bIBATh TOYHEIE CCHIJIKM HA MCIIOJIB3YEMBIN UCTOUHHMK: YKAa3aHUE aBTOPA
(aBTOPOB), HA3BAHUE PAOOTEI, MECTO U TOJ M3OAHUS, CTPAHUIIEI.

B nponecce paboTel HAO MEPBOUCTOYHUKAMH [€JIECO00PA3HO NEIATh 3AMUCH, BBIITUCKHU
a03aneB, UTAT, OTHOCANIMXCA K M30panHou teme. [Ipu n3yuennn cnenuansHoN 10 pUIHIECKON
IATEPATYPHI (MOHOTpaA(PuH, cTaTEN, PELEH3UN U T.[.) BAKHO 00paTUTE BHUMAHUE HA PA3INUHBIE
TOUKH 3PEHUA ABTOPOB IT0 UCCAECAYEMOMY BOIPOCY, HA €T0 MPUBOIUMYH APTYMEHTAIUIO U
BBIBOJIBI, KOTOPEIMH ONPOBEPrarOTCs MHBIE KOHIIEIIIHH.

Kpome pekoMeHIOBAHHOH CHEIMANBHON TUTEPATYPHI, MOKHO HUCITOJIE30BATH JIFOOYIO
OOTMOJHUTENBHYIO TUTEPATYPY, KOTOpad HEOOX0AUMA IS PACKPBITHA TEMBI KOHTPOJIBEHOM
pabotel. Ecimu B mepuo HamMcaHnus KOHTPOJIBHONU PAa0OTEI OBUIN HPUHATEL HOBBEIE HOPMATUBHO-
MPABOBBIE AKTHI, OTHOCANIUECA K M3JIAra€MOH TeME, UX HEOOXOOUMO U3yUUTE U UCIOIL30BATh
IpHu €€ BEIMOJHEHNH.

B koHIIE KOHTPOILHON PadOTEI MPUBOOUTCA MOTHBIN OMOIHMOTpapUIECKN TEPEYEHE
HCITOJIb30BAHHBIX HOPMATHBHO-TIPABOBEIX AKTOB U CIEIIUAIEHOMN JIMTEPATYPEI. JJaHHBIN CTUCOK
YCJIOBHO MOJKHO ITOPA3JEINTE HA CIEAYIONINE YACTHU:

1. HopmaruBHO-IpaBOBEIE AKTHI (JAOTCA MO UX IOPUANUECKON CHIIE).

2. Yuebuuku, yueOHbIE TOCOOUS.

3. Monorpaguu, yaednsie, yaeOHO-ITPAKTUIECKUE O COOMS.

4. Ilepnomuueckasd mevars.

[TepBoucrounuku 2,3,4 narorcs mo andaBury.

Odopmnenne OudOmorpapuIeCKkux CCEUIOK OCYIIECTBIAETCA B CIAEAYIOMIEM IMOPAIKE:

1. @ammsa 1 HTHULIMATEL ABTOPA (KOJUIEKTUB aBTOPOB) B UMEHUTEIRHOM manexke. [Ipu
HAIMYUH TPEX U 00JIee aBTOPOB NOMYCKAETCA YKA3BIBATE (paMUIIMM M MTHULIMAJIEI IIEPBBIX IBYX U
n0o0aBuTh «u ap.». Ecimm kaura Hamucana aBTOPCKUM KOJUIEKTUBOM, TO CCBLIKA JEJIAETCS Ha
HAa3BAHWE KHUTH U €€ penakropa. @aMuimio 1 MHUIMAIEL PEOAKTOPA TOMEMIAIOT ITOCIIE
HA3BAHWA KHUTH.

2. [lonnoe Ha3zBanue NEPBOMCTOYHHUKA B UMEHUTEITEHOM MATEHKE.

3. Mecto u3manu4.

4. T'on n3manus.

5. O0miee kOIMYECTBO CTPaHUI] B padoTe.

CCBLIKA HA KYPHATBHYIO WIH FA3€THYIO CTATBHIO JOJKHBI COIEPKATh KPOME YKA3AHHBIX
BBINIE JAHHEIX, CBEICHUA O HA3BAHUU KYPHAIA WIH Ia3€ThL

CCBIIIKM HA HOPMATUBHBIN AKT AENarTca ¢ ykazanueM CoOpanus 3akononarenscrBa PO,
VCKJIFOUEHHE MOTYT COCTABIIATE CCBUIKM HA POCCHIICKYIO Ta3eTy B TOM ClIydae, €CI JAHHEIN
HOPMATHUBHEIN AKT enie He omyOmukoBan B C3 PO.

[Tpu ucnoap30BaHMM LIMTAT, UEH, TPOOIEM, 3aMMCTBOBAHHEIX ¥ OTIEIFHBIX aBTOPOB,
CTATUCTHUYECKUX TAHHBIX HEOOXOMMO NPABUJIEHO M TOYHO JENATh BHYTPH TEKCTOBBIE CCBIIKH
Ha MEPBOMCTOUYHUK.

CCBUIKY HA UCIIOJIE3YEMBIE IEPBOMCTOUHUKY MOKHO JEIaTh B KOHIIE KAKI0U CTPAaHULIEL,
10O B KOHIIE BCEHU padOTEL, HyMepanusa MOKET HAUMHATECA HA KAKI0U CTPAHULIE.

CrpykrypHo KonTpomsHas paboTa COCTOUT TOMBKO M3 HECKOIBKHUX BOMPOCOB (3-6), 0e3
riaaB. OHa 00A3aTenpHO JOJLKHA COAEPKATE TEOPHUIO U IPAKTHKY PACCMATPUBAEMOU TEMEIL.

4.PexoMeHIallHH 110 BLINOJTHEHHIO 3aJaHHA

@mﬁmﬁﬂ,ﬁ W31araercs JOTHYECKH NOCIEN0BATENEHO, TPAMOTHO U
Cepruchpar OOPaMBOEBa1A0BEFATEITIBITOSIKHA UMETh TUTYIABHEIN JTUCT. OH COIEPKUT HA3BAHUE

A B e EFY VacBHOTY $aB 8Ne g, HazBaHMe TeMBI, (PaAMIITHIO, WHUITHAIE, YIEHOE 3BAHHE U

CTCIICHL HH}’LII-IDFD p}’KDBD,I[HTEI[H, qjﬂhfﬂﬂﬂ'ffﬂ, HHHITHAJIEI HBTDPH, HDME‘p Fp}’HITLI.
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Ha cnenyromem nucTe npuBOAUTCA COAEPKAHUE KOHTPOILHOM paboTel. OHO BKIIIOYAET B
ce0s: BBEICHUE, HA3BAHNUE BOMIPOCOB, 3AKIFOUYEHHUE, CITMCOK JTUTEPATYPHI.

Beenenue nomkHO ObITh KpaTKuM, HE Oonee | crpanuiel. B HEM HEOOXO0IUMO OTMETHUTH
AKTYyaJIbHOCTh TEMBI, CTENEHD €€ HAYIHOU pa3padOTaHHOCTH, MPEIMET UCCIEN0BAHNA, LIEIL U
3a7a4u, KOTOPEIE CTABATCA B padoTre. M3moxkenne kaxaoro Bonpoca Heo0Xoaumo HauaTh ¢
HAIMMCAHWA 3aT0JI0BKA, COOTBETCTBYIOMIEMY OTJIABJICHUIO, KOTOPBIN TOJKEH OTPAKATh
COEpKAHUE TEKCTA. 3ar0JIOBKU OT TEKCTA CIAEAYET OTAEIATh MHTEpBATaMu. Kak IbIil 3aroJI0BOK
00s3aTEIEHO NOMKEH NMPENIIECTBOBATE HEMMOCPEACTBEHHO CBOEMY TEKCTY. B TOM ciydae, korna
Ha 0YEPETHON CTPAHUIIE OCTAETCS MECTO TOMBKO IJIA 3ar0JIOBKA U HET MECTA HU A OTHOU
CTPOUKH TEKCTA, 3aT0JI0OBOK HYKHO IMUCATh HA CIEAYIONIEH CTPAHUILIE.

M3naras Bompoc, Kaxaelid HOBBEIM CMEICTIOBOM a03a1] HE0OX0AMMO HAUATE C KPACHOH
CTPOKH. 3aKOHUMTH U3JIOKEHUE BOITPOCA CIETYET BBIBOIOM, HTOIOM IO CONEPKAHHIO JAHHOTO
pasznena.

M3n0xenune conepkanmsa BCEM KOHTPOIBLHOU Pa0OTEI JOMKHO OBITE 3aBEPILEHO
3AKJII0YEHUEM, B KOTOPOM HEOOXOAUMO JATh BEIBOAEI 10 HATUCAHUIO PAOOTHI B LIETIOM.

CtpaHulilbl KOHTPOAEHON Pa0OTEl TOLKHEI UMETE HYMEpAInio (CKBO3HOIM ). Homep
CTPAHMIIEI CTABUTCS BBEPXY B NPABOM yriy. Ha TUTyIbHOM JIMCTE HOMEDP CTPAHUILIEL HE
craBurca. OnTuManbHbeId 00BEM KOHTPOIBEHOU padoTer 10-15 cTpannir MammHOMMCHOTO TEKCTA
(pazmep mpudra 12-14) uepe3 noayTOpPHEIM UHTEPBAI HA CTAHAAPTHBIX UCTax (popmara A-4,
nons: BepxHee —15 mm, HkHee —1 Smm, neBoe —25mm, ipaBoe —1 Ovm.

B TekcTe KOHTPOABHON PadOTEI HE JOMYCKAETCA TPOU3BOJEHOE COKPAIIEHUE CIIOB
(kpome OOIIETTPUHATHIX ).

[To BCeM BOZHUKIIMM BOIIPOCAM CTYAEHTY CAEAYET 00pamaTsCsa 3a KOHCYIbTAIUEN
npernogaparemo. CpoK BEITOITHEHUS KOHTPOJILHOU PAOOTEI ONPEAEHACTCS MPEMOIaBATEIIEM U
OHAa JTO/KHA OBITE CAAaHA HE MO3JHEE, UEM 3a Heiemo 10 sk3amena. [To pesyasraram mpoBepku
Konrpomsnas pabora ouenuBaerca Ha 2-5 0annoB. B ciyuae oTpuniarensHON OLIEHKH, CTYIEHT
OOMKEH 03HAKOMHUTHCSA € 3aMEYaHUAMM M, YCTPAHUB HEIOCTATKH, MOBTOPHO ATk paboTy HA

ITPOBEPKY.

5. Ilnan — rpaduk BbINOTHEHUS 3aJaHUS

Ne | DTan BoIIOJTHEHUH 3aJaHHA O0beM yacoB /11l BLITIOJIHEHHS 3aJaHUA (AcTp.)

1 2 3 4 5 6 7 8 9 10

BoinmoiHeHHe KOHTPOJIbLHBIX 32{aHHI
1 [Tonyuenue 3a0aHuA HA | +
YCTAHOBOYHOM 3aHATHUU, AHAJIU3
€r0 C MPENnoaaBareaem
2 HN3yuenune  murepatypel  ams + + + + + + -
BBIMTOJTHEH WA 3aTaHuH
KOHTPOJIBEHON pabOTEI
3 Brimomaenue zamanui + +
KOHTPOJIBLHOU padOTEI, €€
oopmuieHne

6. Kpurepuu olleHHBAHHHA PadOThI
Oyenka «onuiuYHO» BEICTABIACTCA CTYOEHTY, €CIIM TEOPETUYECKOE COAEPKAHME Kypca
OCBOCHO MOTHOCTBIO, I?G%%—I po0enoB; UCYEPIBIBAIONIE, MOCIEAOBATENLHO, UETKO U JIOTHUECKH
CTPOMHOSERTEIFETH MMGTePIAT;, CBOOOIHO CIHpABIAETCA C 3a0adaMu, BONPOCAMM WU JAPYTHMH
Cepd g adtPP OO NI TIPS ' B/ SHARIP)°Biconb3yeT B OTBETE  MOMOJHUTENBHBEIA ~ MATEPUAIBCE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

MPCAYCMOTPCHHEIC HpDFpﬂMMDﬁ 3addHHUA BLBIIMOJHCHEI, KAYCCTBO HX BLBIIIOJIHCHHA OIICHCHO
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qUCIOM OamIoB, OMM3KMM K MAKCHMAJILHOMY; AHAIW3UPYET MOMYUEHHBIE PE3YJIbTATHI;
MPOABIIAET CAMOCTOATENLHOCTE TPU BBIMTOJHEHUH 33 TaHHH.

Oyenka «xopouwio» BBICTABIAETCA CTYAEHTY, €CIM TEOPETHUYECKOE COAEpkKaHue Kypca
OCBOEHO MOJHOCTEI0, HEOOX0IMMBIE MPAKTUUECKNE KOMIIETEHIIMM B OCHOBHOM C()OPMHPOBAHHI,
BCE MPENYCMOTPEHHBIE IPOrpaMMoOM 00ydeHUs ydeOHBIE 3aTaHMA BBEIIMOJIHEHBI, KAUECTBO HX
BBEITIOJTHEHUS TOCTATOYHO BEICOKOE. CTYAEHT TBEPIO 3HAET MATEPUA, TPAMOTHO U MO CYMIECTBY
W3JIaTAEeT €r0, HE JOTYCKasA CYIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC.

Oyenka «y0og1emeopumenIbHo»  BBICTABIAETCA  CTYNEHTY, €CIHM TEOPETHYECKOE
ComepKaHME Kypca OCBOEHO YaCTUYHO, HO MPOOENsl HE HOCAT CYNIECTBEHHOTO Xapakrepa,
OOJIEIIMHCTBO TPEIYCMOTPEHHBIX MNPOTPAMMON 3aTaHWM BEIIIOTHEHO, HO B HHUX HMMEIOTCSH
OMMOKH, TPU OTBETE HA MOCTABIEHHEI BOOPOC CTYAEHT AOMYCKAET HETOUHOCTH, HEAOCTATOTHO
IpaBUWIBHBIE (DOPMYIMPOBKU, HAOMOOAIOTCA HAPYLIEHUS JIOTHYECKOW IOCIENOBATEIIHLHOCTH B
W3JI0KEHUHU MTPOTPAMMHOT0 MaTepHaIa.

Oyenka «HEy00GIemEOPUMEIbHO» BBICTABIACTCA CTYOEHTY, €CIM OH HE 3HAeT
3HAUWTENRHOW YacTH MPOTPAMMHOTO MATEpHana, MOOMYCKAET CYHNIECTBEHHBIE OIMMOKH,
HEYBEPEHHO, C OOMBIIMMM 3aTPYIHEHUSAMM BBIMOIHAET MPAKTUUECKHE PadOTHI, HEOOXOAMMEBIE
MPAKTUYECKHE  KOMIETEHIIMH HEe  CPOPMHUPOBAHEL, OONBIIMHCTBO  MPEXYCMOTPEHHBIX
nporpaMmMou 00yueHHs yu4eOHBIX 3aTaHUN HE BBIMOJIHEHO, KAYECTBO UX BBIMNOJHEHHUSA OI[EHEHO
qUCIOM 0a/UIoB, OMU3KUM K MUHUMAIEHOMY.

7. HHopsanok 3a1MTHI padOThI

[TonyunB npoBepenHyo padoTy, CTYAEHT AOJKEH BHUMATEILHO O3HAKOMUTECS C
pELIEH3UEN, TOMETKAMH HA MOJIAX U BBIIIOJHUTE BCE YKA3aHUA HAYYHOTO pykoBoautTend. Ecnn
padoTa HE JOIMymI€Ha A0 3alIMThI, HEOOXO0UMO 03HAKOMMTECA C PEIICH3UEH, 10padoTars
KOHTPOJIBHYIO padOTy, YCTPAHUB BCE HEAOCTATKH, YKA3aHHBIE HAYUHEIM PYKOBOIUTENEM, U B
HOBOM BAPUAHTE CIATH HA MPOBEPKY.

B ycranoBieHHBIN Ka(eapon CPOK UCIIOJHUTENL 0043aH ABUTHCA HA 3ANIUTY
KOHTPOIBHOU pabOTEL, UMes ¢ COO0U MOCIEAHUN BAPUAHT, PEIIEH3UI0 HA ITEPBEIA BAPUAHT C
3aMEUaHUAMU PYKOBOIUTENA U 3a4€THYIO KHUKKY.

[Tpu 3anmiTe CTyaeHT DOMKEH OBITHE TOTOB OTBETUTE HA BOMPOCH HAYTHOTO
PYKOBOJUTEILA IO BCEM TEME KOHTPOJIBHOU PAOOTHI.

Onenka padOTEI MPOMU3BOAUTCS MO YETHIPEXOANTBHON CUCTEME: «OTIIUIHO», «XOPOIIO»,
«YIOBJIETBOPUTENBHO», «HEYIOBIETBOPUTENEHO». [T0CIE 3anUTEl MONOKUTENBHAA OLIEHKA
BBEICTABJIIETCA B 3a4ETHYIO KHIKKY. 3aNMIIEHHEIE KOHTPOJILHEIE PAOOTEI HE BO3BPANIAIOTCS U
XpauArcs B (pouae xkadeaper.
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