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I. Itena u sadaqu ocsoenun ducuunnuruu



lucgunluua <<TeoperuqecKaq MexaHLrKa) cocror,rr r.t3 Tpex crpy*TypHo l,r Merorr4qe-cKIl colnacoBa'Hblx pa3AenoB: "cmamuKa" "KuHeI4Qm.LtKA" Lt ,rguioru*i; "'
I{enrltu [perloAaBaHvfl l^c\nilnuuu <Teoperr4qecKaff MexaHzxa).r{BJrflroTcr: r,r3yqeHr.reo6qnx 3aKoHoB, I(oropblM [oAt{IrH.flIor cf, ABLnKeHue, paBHoBecl.e Marepfi^nbHblx reJI r,r Bo3'r.r-KaIoIu[e rIpH sToM asazuo4eficrBl4s MexAy reraMu, nocrpoeH]re kr LIccneAoBaHHe MexaHr4Ko-

MaTeMaTI4gecKI{x MoIeJIefi, agexnatHo onI4cbIBaIoIJIlIX parnoo6pa:Hble MexaHr,rqecK}Ie flB,,e'Lrs,.3ara\aMu [penoAaBaHvfl. A^c\r4riJrLl'rr <Teop"rrrra*u" MexaH[Ka) flBrrr.torcfl,: rz3yr{e-HUe ocHoBHbIx lloH'fiTrlfi z uerogoB pelueHl4t rl4noBhrx 3aAar{, oBnaAeHve rrpaKT'qecKr.rMz
HaBbIKaMv B peanl'I3allufi arIropLITMoB peIIreHLrq 3a/iaq, o6yreHue ocHoBaM rlpaKTHr{ecKoro uc-IIoJIb3oBaHvt MeroAoB, npeAHiBHaqeHHbIx Ar.s MareMarur{ecKoro MoAenupoB aHus. ABvDKeHvfl.MexaHvr{ecKl4x c}rcreM, a raKxe aHaJwf,a pemeHlzf, 3aAar{ npxKJIaAHoI'o xapaKTepa, BocrruraH}reecrecrBeHHoHa)AHoro MI'IpoBo33peHuA Ha 6a:e usyrenr" ol"o"""rx 3aKoHoB npr{poA6r H Mexa-H}TKH.

Ha 'qaunofi ocHoBe craHoB'Tct Bo3MoxHbrM nocrpoeHr.re a LrccJreAoBaHr,re MexaHuKo-
MaTeMaTI4qecKHX MoAenefi, aAexsarHo o[LIcbIBaIoxILtx pa:noo6pasHbre MexaHr4qecKze flBIreH1g,.flovrnuo 3Toro, IIpu Ir3) {eHI4H Teoperrrqecxofi ra*u"t^t aupa6arurnarcTc, HaBhrK^ npaKTr{qe-cKofo HcIIoJIb3OBaHHt MeroAoB, IrpeAH€BHageHHbrx An.fl MareMarltr{ecKofo MOAeJII{pOBaHIrygBlzIreHlz.fl crrcreM rndpAux rel.

o6pa:oaareJrbHoe 3HarreHl4e: I'I3yqeH[e arofi AucqurrJrr,rHbr B'rlorHqer MvpoBo33peHqe-cxyto Qynxqvlo' p€BBHBaer Jlor'r{ecKoe MbruJreHr4e v raer [oHHMaHr,re lxvpoKofo Kpyra ,BJre-Huft' otuocxuzxct rc npocrefiruefi Soprr're ABl)KeHl'flMarepnlr - K MexaHr4qecKoMy ABrd)KeHnrc.

Qynaano 
6asoit coBpeMeHHofi texunxu' HayqHbIM

uy6orue u AocraroqHo rxzpoKr4e 3HaHvqno reop r Heo6xo4zMbl I4HXeHepy nro6ofi c[equaJrbHo-
CTI,I.

PasAeJ <<cmamuxo) paccMarpflBaelIacrurrfi cryvafi MexaHar{ecKoro ABrr)KeHr4r, Ko-
rAa oHo He 3ABVICLTT or BpeMeHL - per{b HAer o paccMorpeHl,rr4 paBHoBeC[r rBepAOfO TeJra, 3a-
rpyxeHHofo cucreuofi cktJl z HaxoArlrerocr B cocro.sHl4l4 rIOKOr.

Pasae' <<KunetuamuKaD paccMarpuBaer BHerrrHroro cropoHy MexaHr4qecKoro nBI4xeHl,r.s
He3aBI4cI4Mo or [puql4H' Bbi3BaBlII{x ero. 3ro He qro LIHoe, KaK feoMerpnq B qerbrpexMepHoM
npocrpaHcrBe' rAe BpeMt Hfpaer ponb qerBeproro H3MepeHIlt. B rcuHeuarnKe paccMarp1rBaror-
cr cnoco6u 3anaHufl' pa-uuqHbIX BHAos ABHXeHHT reJr 14 MexaHu3MoB B Br,rAe eysxul,lonalrsrxypasueuuit, a raruI(e MeroAbI onpeAeneHnt no 3rr4M ypaBHeHr{rM rpaexropufi, cxopocrei vt
ycropeHnfi orAen6H6rx rorreK Telr) vr MexaHur3MoB.

Ecrz u:eecrHo rIoJIox(eHLIe ABlrxyruelicr roqKn n rax1ufi MoMeHT BpeMeHx, To KuHe-
MarI4Ka rIO3BOJIser nocrpol'ITb ee rpaeKTopr.{ro u o[peA erurb raKr,re KzHeMarnr{ecKne [apaMer-
pbr, KaK CKOpOcTb r,rnr4 ycKopeHue

PasAer <<funanuxo) paccMarpl4Baer ABHxeHr4e MarepnnnbHblx T.JI B 3aB'cr,rMocrr.{ or
4eficrnynulvx Ha Hvx cun.

luuavurca lpeAcraBnter co6ofi naz6onee obutufi pzrlAeJr MexaHr{Kr,r, uuercruufi oco6oe
3HarIeHI4e Anf, pelxeHl'{t MHOrI{x nparo}rqecKHx 3aAaq B pa3nrrqHbrx o6racrsx rexHr4Kn.

2. Mecmo ducqunnaubt s cmpyKmype OOII BO,

flucqrannl'rHa <TeopernqecKat MexaHr.{Ka) (8.1.8.9) orHocarcr rc 6asosofi qacra B.l.
HanpaBneHL.Ie <<AsroMarv3a\14fl TexHoJrofr,rrrecKnx rtpoueccoB r,r [pox3BoAcrB)) u o6ecnequaaerroruqecK)flo cBt3b' Bo-[epBbIX, Me)I(Ay SHrrxofi H MareMarl4rcofi, npraneH.rrr MareMaruqecrculran[apar K onl,rcaHlr]o H H3yqeHr4rc Qnsuuecxzx xsteuuil rr, Bo_BTopbtx, MexAy ecrecrBeHHoHa_
riHbIMH AI4CTII]INilIdHAMN 14 O6TTICTCXHUqCCKI,IMI4 V CIIEII]aAJI;;HbIMIZ A.?,CIIilNTI4HAMU.



((TeoperI4rrecKa.q MexaHHKa)) - 0ynaavenr anblafl ecrecrBeHHoHayr{Ha, rucrrnrrlrvt*a,nexaluas B ocHoBe coBpeMeHHofr rexnnru. .{nr ycneurHoro r43yqeHus rvctlr4mnHu <Teoperfi-rlecKat MexaHI'IKa) cryIeHTbI AonxHbI6url gsaroMbl c ocHoBHbrMH rroJroxeHrlrMn sHcurefr Nda-
reMaruKH u Quzuxu. Ha uarepuale reoperldqecxofi MexaHr.rKr.r 6asupyorcr raKr.re o6uerexHn-qecKI'Ie AI4CIII4TIJIIHbI' KaK <flpuxlagnat MexaHIdKa), (ConporI4BJIeHlIe Marepr4anoB>, <Teopur
MexaHlr3MoB 14 MalrIlIH>>, <<!era:la MaIrrIaH)). Croaa cJreAyer orHecrl4 u 6olruoe rrr4cJro cneIIH-
anLHbIX IIH)I(eHepHbIx ALrglllailny.H, IIpeAMeTOM KOTOpbIX Cn)DKaT: AIIHaMI4Ka Id yIIpaBneH He Ma-
IJJvHaMId I.{ TpaHcrIoprHLIMrn CrrcreMaMH, MeroAbr pacvdra, coopyxeHr4 il U r.L

Passl{rHe ecrecrBo3HaHvir Ha coBpeMeHHoM 3Tarre npr{BeJro K oKoHtrarenbHoMy o6opna-
neHilrc MexaHlIKIt B KaqecrBe caMocrotrelrgofi HayKH, ornl4qarorueftcx vt [peAMeroM cBoero
nccneAoBaHI4fl, u RpWoM pelxaeMblx 3aAaq' H csoefi croxneuleficr MeroAonorzefi. Irlcropnue-
cKH reoperuqecKat MexaHfiKa crana nepBofi ns ecrecrBeHHbrx HayK, o@opuznueficn s aKcrro-
Marl'I3t4poBaHHyto Teopl'Irc' H Ao cl'{x nop ocraerct 3rzlrloHou, lo o6pasy n no4o6r,rro Koropofo
crpotrct Apyft'Ie ecrecrBeHHble HayKI4, Aocrt4rlxlze 3Taila a(c,r4ovrarv3arfuv.

3. Tpedoeanun K puynbmamort ocnoeHun ducqunnuuau

Ilpoqecc
xoNrneregquil e

v 3weHu fl, Ar4 c urrnnr,rHbr
coorBercrBun c O|OC

HarlpaBneH Ha

BO u OOII BO
QopvrlrponaHr.re gneMeHroB cneAyroqux
no AaHHOMy HarrpaBneHrrlo noAroToBKr.l

cneutzaJIbHOCTr,l

B pesyntmame u3yqeHun flasoeofi qacmtr uuKnn ofiyuant4uilcn donuceu:

3.1 3namt:
OcHosHrIe IIoHflTlIt I't KoHqerrqul,I Teoperuqecxofi MexaHuK]r, eaxHefiur4e TeopeMbr Me-

xaHIrKl4 lr ax CJIeACTBI{', [optAoK rrpHMeHeHLtr reoperl'r{ecKoro aflnapara MexaHLrKu B Bax-
uefi rnnx nparTaqecKlrx rrpuJrox eHvrflx.

olpegeleHl'It ocHoBHbIx MexaH'qecKux BeJrrquH, [oHuMas plx cMbrcJI vt g"aqeHr*e lrns-
Teopernqecxofi naexaunru.

ocHogHrre MoAenI4 MexaHurIecKux sereluil, ocHoBbr nreonoruu MoAenHpoBaHHfl Tex-
HI'IqecKux cIIcreM H rIpHHul'{rIbI rlocrpoeHr4r MareMarur{ecKI,IX uoAelefi MexaHuqecKr,rx cLIcreM.

ocHogHHe MeroAbI uccneAoBaHl' paBHoBecAfl u rBtnKeH."t MexaHl,rqecKr4x cr,IcreM
(BKnloqat cocraBJIeHI4e ypaBHeHl4fi paaHoaec ufl, vt+ ABr4xeHr,r.s H pelxeHr4e AaHHbrx yparueHufi),
saxHeftruux (rznoeux) zrnfopuTMoB TaKoro rrccJreAoBaHur.

3aroHu npeo6pa:oraH,fl c^creM c*n; ycnoBr.r.fl paBHoBechr crrcreM cur HarrJrocKocrr,r fi
B fipocrpaHcrBe n ycnoBnff paBHoBeCI,It ren; TpeHr,rr cKoJrbxeHr,u n conporHBJ]eHr.re KaqeHr.t]o Ha
paBHOBeCr.re Ten.

(DoptrylupoBKa KoMrrereHrlr{ n

bre KoMrrereHuuqM[ (O
Cnoco6socrbro K ca v3ary.hu ll ca ruoo6pa3oBaHu ro

r{oHaJrbHbte KoMrrereHur{rMtr (O[IK
Cnoco6socrblo l{crloJlb3oBarb coBpeMeHHbre uHsoprraarlrroHHbre rexHoJrorrrn,
TexHI'IKy, rIpuKnaAHbIe rlporpaMMHbre cpeAcrBa npn pe[reHHr{ 3aAaq npotpec-
cro galruoft ne{TeJrbHocrr.t

IIpoQeccuoHaJtbHbre KoMtrereHuusnrn flIK
croco6uocrbro rrpoBoAr.rrb 3Kcnepr.{MeHTbr tro 3aAaHHbrM MeroAt4Kana c o6pa-
6orrcofi u aHanH3oM HX pe3ynbraroB, cocraBr.rrrb onvcaHls BbrrroJrHeHHbrx Hc-
creAosaHr4fr A rroAroraBnr.rBarb AaHHhre grn pazpa60TKH HarrHsrx o6ropon u
ny6rnrauufi



Cnoco6u 3araiHuf rBlioKeHns rortKl4 urera) 3aKoHbr olpeAeneHur cKopocrefr n ycxope-
unfi roqer nprd nnocKou, csepuvecKoM r.r rpoz3BoJrbHoM ABr{xeH vu rerra.

ocHosHHe 3aAaql4 AuHaMuKu MarepuanbHofi roqxu H ypaBHeHlrr ABr4xeHr4q cucreMbr
MaTepHanbHbrx ToqeK.

KoleoaHv.s MarepI'IiIJIbHofi roqxu LI MexaHlrr{ecrofi cucreuu. Ilpuuqun lanar'r6epa, Me-
ToA KI'tHeroQTarr4Kvl, [pLtHUIrn Bo3MoxHbIX [epeMelueHufi, o6ulee ypaBHeHxe ;iuHaMnKvt, WaB-HeHue Jlarpanxa BToporo poAa, ypaBHeHlie paBHoBecr{r s o6o6ulEHHhrx KoopAktHarax) rroreH-
IIHaJIbHOe CTTJIOBOe [OJre.

3.2 Vnemt:
Irlcnors:osarb ocHoBHsre rroHrrn,

accneAoBaHvfl MexaHur{ecKnx xsre*uir c
ailnapara.

floD:osarscq onpeAeneHnflMvt MexaHrlqecKr4x BeJIur{r4H u lossruit Anfl npaBunbHoro
HCTOJIKOBAHNfl AX CMb]CJIA.

o6rscHqrr xapaKTep noBeAeHllf, MexaH[r{ecKHX ctrcreM c rrpr.rMeHeH}reM BaxHefiruux

florr:osarucq rrpu aHarHTnr{ecKoM H qI,rcJIeHHoM

MexaHnqecKzx uoAerefi TexHl4qecKrrx cl4creM BO3MOXHOCTTMIT
nn@oprr,raqr,roHHbrx rexnolorzfi .

3aKOHbr r4 MOAenr4 MexaHLrKt4 Anq r{HTeplpeTa\w vr
nprrMeHeHr4eM COOTBeTCTByroqero TeopeTr4qecKoro

rrnrbrBiM
BeKTOpbI,

HCCJIEAOBAHI4f, MATEMATNKO-

coBpeMeHHbtx KoMrrbroTepoB r,r

TeopeM MexaHr4Kn rE zx creAcrsufi.
3anucusarb ypaBHeHLIt, o[ucblBalouue noBeAeHkre MexaHrzqecKrzx cprcreM.

pillMepHocrr4 MexaHr{qecKr.tx BeJrur{r4H r,r trx MareMarr4r{ecKyro lpupoAy (cxalrpsl,
rusefruue oneparopu).

rlpuueuxrs ocHoBHhIe Merorbl LIccJIeAoBaHLLfl paBHoBe cvfl, Lr lBv)KeHuq MexaH'qecK]rx
cLIcTeM' a TaKxe TLrtIoBbIe anropl{TMhl TaKofo I4ccJIeAoBaHl,zrfl. npv peureHr,ru KoHKpeTHhrX 3aAaq.

Peurarr rr,rnoBbre 3aAaq[ no ocHoBHbrM pa3AenaM Kypca.
onpe4elxrb clIJIbI peaxqzfi, aeficrsyorqnx Ha reJro, u cultbrs:ar-rN{oAeficrBar Me)K.uv

TCJIAMIT CIICTCMbI:

onpe4enarb cKopocrtl I,I ycKopeHlrr roqeK TeJra Bo BparrlarenbHoM H [nocKoM nBr,rxeHr,r-
rx; o[peAeJrfrTb AHHAMUqecKr4e peaKrlr,ru onop Bpauarcu{Hxc.f, ren.

AHaausupoBarb KIIHeMaruqecKIre cxeMbl MexaHI,IqecKHX gJIeMeHToB arperaroB H KoM-
nJIeKcoB' onpeAen.fl Tb Ilx ocHoBHbIe AI'IHaMnr{ecKIle x apaKTepHcrr,IKrr

3.3 Bnudema'.

HasrKar'{H rlocrpoeHl4t H I4ccJIeAoBaHnr MareNrarl,rqecKr,rx r,r MexaHuqecKr.rx uonelefr
TCXHHqECKIIX CIICTCM.

HaslrrcaNlz npI'IMeHeHI'It ocHoBHbrx 3aKoHoB Teoperur{ecrofi uexanvKu rrpu perxeHrs4
ecTecTBeHHOHa)AHbIX r4 TexHlrqecKux 3a.uar{.

Hassmal\au [pI'{MeHeHI,It runoBblx anropzTMoB HccJIeAoBaHH.rI paBHoBecilfl. u AB}rxeHI,r,
MCXAHIJ qECKTIX CI4CTEM.

HaeHKaN{r.{ r{cnoJrb3oBaHHr Bo3MoxHocrefi
oHHbrx rexHolorufi ilpH aHarHTI{qecKoM Ll

MexaH r,rqecKux uogelefr TexH14 qecKrrx cHcreM.

HasHxaNau rIHcbMeHHoro apryMeHTr4poBaHHor-o lr3JroxeHlrs co6crseHuofi roqxr 3peHr4r.
H HasHxaluu npaKTl'Iqecxoro aHarrfi3aJrorlrKr.r pa3nHqHoro poAa paccyr( reuuit.
Me'roAauz aHuru3a MexaHu3MoB B crarr.IKe, KHHeMaruKe 14 ArIHaMuKe.
Kpzrepuar'rn BLIAOJIeHVI ocHoBHbIx [apaMerpoB, BJrr.{qrour Ax Ha ycrofivuayrc pa6ory

ycTaHoBOr( 14 arpefaToB.

coBpeMeHHbrx KoMrrbrorepoB a r,trQopnraqz_
qucneHHoM r.tccJleAoBaHl,rr MaTeMaTHKO_



KpztepulrvrH BbIAeneHHt ocHoBHbIx lapaMerpoB, BJr]rrrorqrrx Ha ycrofiuunylo pa6ory
ycTaHoBox r,r arperaToB.

Ournou pa6orbl u HcloJIBoBaHr,rr HafrHo-rexHu.{ecxofi uuQopuaquu, Internet-
pecypcoB, 6as AaHuHx I.'I KaraJloroB, gJIeKTpoHHbrx xypHruroB H rrareHToB, rroucKoBbrx pecypcoB
r,r AF. B oOlacru BbrcoKorexHoror[qecroro o6opygoBaHr4t

4. Cmpyxmypa u codepucauue ductqurutunbt (modynn)

4.1. PacnpedeneHue rpyAoeMl(ocrn B s.e./qacax no eudatu aydumopuofi u cayocmotmenb-

4.3. Tettamuqecxufi mat no eudatn yuednofi denmetutocmu

Jlexuuu

nofi bl no

Cenrecrp

Ko.tru.{egrno .racon

@opma nro-
roBoro KoIt-

TpoJrfl

Tpyaoeru-
KOCTb,

g.e./.racur

B rou qncte
AY,uuropxurx

Cauocr.
pa6oraBcero JIercuufi

JIa6.
oa6.

IIpawrnr.
3aH

il 2/72 54 18 36 l8 Kypcoear
oa6ora

u 3/108 36 l8 l8 36 SxsarueH

I4roro: 5/180 90 36 54 54

4.2. Pacnpedenenue eudoe yvednort paflomu u ux mpydoeJnKocmu no pazdelutr ducqunnu-
Hbr.

.lrb

pa3-

Aena
Ha[ueHosaHrre pa3Ae.[oB

KoJruqecrso qacon

Bcero
AyAnropnar

Da6ora
BHeayA.
pa6ota

(CP)JI tI3 JIP
I Crarnra 54 t4 22 l8
ẑ Kr,rneuarpma 46 1,2 T6 l8
J .[unavrara 44 l0 l6 18

Bcezo: 144 36 54 54

]rb
nln

Houep
pa3AeJra

Ar{crIH-
NJIHHbI

O6reu
qacoB Terra .nercuHu

Yqe6no-
HArJI.'IAHbIE

uoco6ur

I l4 Craruxa

I 2
Ocuoenwe noHflmun u aKcuoJltw cmamuKu.
Bre4envte. Sneuenru rerropnoft arre6pu. Ocnonnrre noHr-
Tur crarrdKr.r. Arcnourr crarr.rKtr. Cs.f,sn a ux peaKrruu.

MsroA[-
qecKI4e

noco6ru

2 2

Pasuoeecue cuJr, napa cw
flpoexqur cHJIbr Ha ocb u Ha rrnocKocrb. feoruerpuuecruft
cnocob cJloxeHr4rl cnn. PasHosecze cucreMhl cxoll.f,Iul{xct
cun. MoueHT crlJrhl orHocllTenbHo IIeHTpa [Inv roqK]r, Teope-
ua BapnuroHa o MoMeHre parHo4eficruyrorqefi. flapa cun.
Mouenr napu. CnoftcrBa rrap. Cnoxenue nap. Teopeua o ra-
panneJrbHoM nepeHoce cunrr. llpr,rnegeHr{e rurocrofi cucreMbr
cnJr K AaHHouy ueHrpy. Ycrosur paBHoBecr,rf, npournonruofi
nnocxoft crdcreMhl cr,rJl

MeroALr-
I{CCKI,IE

noco6zs

J 2
Puouoeecue nnocxofi cucmeiltbt napgJmenbHbx cutr. Cloxe-
HHe rrapalneJrbHbrx cnl. I{eHrp napanneJrbHhrx crur. llonqrr4e
o pacnpeAenenHori Harpy3Ke. Pacqer cocraBHbrx cucrena. Cra-

Merogu-
qecKHe

noco6u.f,

6



TlrqecKH OnpeAenuMSIe I4 CTaTUqeCKH HeO[peAeJII{MhIe 3AAArIpt.
lpaduqecroe bnpelelenue onopHrrx pearunfi .

4 2

Pacqdm ilepn, Tpeaue cKoJrbilceHut u KaqeHu,
Pacqer Seprvr. IloHxrue o Qepue. Auamruqecrzfi pacrrer
rrJrocKHx Qepu. fpatfn.recrufi pacr{er uaocxux Qeprrl.
TpeHue.

MeroAlr-
!tecKI{e

noco6nq

5 2
3arcouumpeuufl cKoJrbJtceHufl.pearqrlur-epoxoBarlrxcBs_
sefi. Yror rpeHr,rr. PasHosecze np^rwrrr iTpeHHr. Tpexue
KaqeHHt H Bepr{eHur.

Merogr.r-
qecKr4e

noco6z.f,

6 az

turoJjteHm cuJtb, omHocumeilbHo qeumpa xax eercmop.Mo_
MeHT napbr cHJr KaK BeKTop. Mouern cHJIbr orHocHTeJIbHo ocu.
3as[cnN{ocrb MexAy MoMeHTaMI{ cr,rnbl orHocrrreJllHo IIeHTpa
r{ orHocrrreJrbHo ocr{. flpnne4euze [pocrpaHcrBenHofi c[cre_
MhI CI.IJI X YCJIOBI,I' PABHOBCCU,I IPOI,I3BOJIb-
ttofi upoc TeMbr crrJl. 3aAaqu Ha paBgoBecr{e
rena noA AeftcrBtreM npoc'rpaHcrBeuuofi crrcreMrr cr4rr.

Mero4u-
qCCKI,IC

noco6Hs

n
2

Ilenmp mnilcecmu.
flpunegenze [apaJrnenbnbD( cul. I{eurp rrxecrrd rBepAoro
rera. KoopAlHarbr rIeHTpoB T{xecrr.t HeoAHopo.qHrrx ren. Ko_
opAuHarbr rIeHTpoB Trxecrr,r oAHopoAHbrx rel. Cnoco6u
o[peAeJreHnr Koop.qrrHar rIeHTpoB Trxecru. I{enrprr rsxecrrr
HexoTopbrx oAHopoAHbrx ren.

Meroqu-
qecKl1le

uoco6u.g

2 12 Knremaruxa

8 2

Kuneuamuxa movKu u meepdozo mena
KraHeuaruxa rosKn, Kuneuarrara roqKn r,r rBepAoro rena.
Bee.qeHue B Kr,rHeMarr,IKy, Cnoco6rr 3a1a'itul-ABrrrKeHnr ToqKr{.
Bexrop cKopocrr,r rorrKr,r. Berrop ycKopeHr.{, ToqKu.
Oupegelenue cKopocrr{ n ycKopeHr.rf, TorrKr,r npr,r KoopAr{Har-
noru cnoco6e 3a4aHut ABr,rxeHr{r roqxr.r. KacarenrHoe n Hop_
MuIJrbHoe ycKopeHr{e ro!rK}r. Hexoropue qacrHbre cnyqau
ABI,IXEHI{g TOqKH.

Merogu-
qECKI,IE

noco6t,tn

9 2

rI o cmy n am en b H o e u sp s t4am en b n o e d e u arc eu u 
" 
*i "piiimeng.

Crenesu cno6o4u rBepAoro rela. flocryrrarenbHoe n Bparqa-
TeJrbHoe ABHxeHr,rr rBepAoro rena. flocrlmareJrbHoe Anuxe_
uue. BpaqareJrbHoe ABr.rxeHrde rBepAoro rena Bofpyr ocu.
Vrrtosar cKopocrb H yrnoBoe ycKopeHr.re. paruouepnoe n
paBHonepeMeHHoe BparqeHur. Cxopocru H ycKopeHr{, ToqeK
Bparqaroqeroc.s reJra. BpaqeHue rena Bor(pyr nenogruxnofi
TOIIKLI.

Mero4r-
qCCKI,IE

noco6z-fl

10 2

IfnocxonaputnenbHoe deuarcenue mcepdozo mena- Onpede_
reHae cxopocmeil u ycxopeuuil.
fllocxonapalJreJrbHoe ABr4xeHHe rBepAoro re-ua. ypaanenur
rrJrocKorrapaJrneJrbHoro ABilx.erus' pasroxeHue .rlBr{xe_
rrvrfl Ha rrocryrrarenbHoe 14 BparuareJrbHoe. Oupe4enenue cKo_
pocrefi roqeK rrJrocKofi Qraryprr. Teopeua o npoeKrlrrrx cKo_
pocrefi AB)D( roqeK rena. Onpe4eJreHr.re cropocreft roverc
uocrofi @r.rrypu c [oMoulbro MrHoBeHHoro rIeHTpa cKopo_
creft. Peures[e 3aAaq Ha onpeAeneHr{e cKopocrr,r.
IhaH cxopocrefi.

Mero4r-
qecKue

noco6lu

ll 2
onpe d en e nu e yc t<ope n u il m oqe K nn o c*o rt$i$p wffi
3aAaq Ha ycKopeHr.rr. MrxoseHHHfi rlenrp ycropeHufi.

t2 2
Cnocrcuoe detorceuue mo.tnn u meil(L
C.rroxnoe ABrDKeHve roqKr4. Ornocr,rrenrHoe, rrepeHocHoe n
a6corilornoe Aszxeqr,rx. Teopeua cJroxeHprrr cxoDocrefi .

MeroAr.r-
qecKze

noco6ns



Teopeua croxenux ycxopenuft . ycxoperue Koplaoizca_

l3 2
Cn otcuo e de utrceuue meepd oao m ena.' I]unnHApr,rqecKue
sy6varue lepeAarru. Cloxeuue nocry[arenbHoro H Bparua-
TeJrbHoro rsuxeHr.rfi.

3 l0 .[nuaunxa

t4 2

xecru. OrnocnrenrHoe ABHXeH ue Marepvarrrnofi roqru.
Bm{sHNe BparqeHr.rr 3euml Ha paBHoBecrre r4 ABr.rxeHr,re reJr.
O6rque reopeMbr At4HaMuKr4 ToqKu. Kolnsecrno ABr,rxeHru
(r.runylrc) roqKr.r. I,lunylrc czlrr. Teopelra o6 rslrenennr.r
KorruqecrBa ABuxeHlrtr (raunylrca) ToqKH.

Paflomu Mot4uocmt. Teopetwa o6 uzmeuenuu KuHemu4e-
cxoil enepzuu moqKu

Pa6ora cunrr. KoncepBarr.rBHbre cr.rnrr. Mounocrr. flpuueprr
BbrrrlcreHnr pa6oru. floreHqzanlHar 3Heprur. Kzneruqe-
cKarr gHepru.r. Teopeua o6 HsN,reHeHnH K[Herr,rqecrofi ouepruu
Tor{KH. Teopeva MoMeHToB.

Ifpruvon u ne fi n we xone6 a n ufl mo q Ku
Cso6oAHHe rone6aH[s 6e: yrera ct,tn co[porrrsreHu.fi. Cro-
xeHue rcole6auuft. 3neprm rapMoHrrqecrux xole6aHufi. flo-
Hrrue o Qasoaofi rrJrocKocrrr. Cso6oAHHe xone6anu_fl B rroJre
nocrosHnofi culrr. IapalJlenbHoe BKJrroqeHHe )qrpyrrrx 3ne-
MeHToB. flocneAosarenbHoe BKrroqeHue yupyrux 3JreMeHToB.
Bsrxyxgennrre xone6aHu.s. PegoHaHc. Ceo6o.uHHe rone6anr.rs
c B.f,3Kr,rM coflporr.rBJreHueu. Brrnyx4eHHhle xone6aunc c s.fls-
ruIM CO[pOTHBJIeHtreM

MeroAn-
qECKI,IE

uoco6uf,

l5 2

fiuuanuxa cucmewu u meepdozo menu
Mexanr,r.recxar cucreMa. Cnnrr sHe[]Hr{e r,r BHy"rpesrme. Mac-
ca crrcreMbr. Ilenrp uacc. ,{nuaunKa BparrlareJrbHoro ABr.rxe-
nnfl. MoveHT HHeprIHr.t c[creMbr orHocr.rreJrbHo ocu. pa4uyc
HHepqura. Mouenr rlHepquu reJra orHocureJrbHo [apalneJrb-
nux ocefi. Mouenr r.rHepquu reJra orHocureJrbHo npor.r3Bonb-
Hofi ou.r. Teopeua fiofireHca-Urefinepa. .{nQtpepeHr+.ranr-
Hbre ypaBHeHr,rr ABrrxeHrdr clrcreMhr, Teopenaa o ABr,rxeHr{r.r
uenrpa uacc. 3axoH coxpaHeHr,rr ABr.rxeHrls rIeHTpa Macc

Me'ro4u-
qecKIle

noco6u.s

t6 2

K on urt e c m s o d e uarc e n un c u c m ert bt (utn nyn a c c u c m etv or).
KorrE.recrso \BLr>KeHvfl cr.rcreMhr (uvnynrc cucreurr). Teope-
Nra o6 usMeneHr.rr KoruqecrBa ABuxeHua (uuuylrca). 3aron
coxpaHeHr.tr KoJrr{qecrBa ABTDKeHII (unanylrca). frasHHfi
MoMeHT KoJr[qecrB ABU)KeHut (urvrnyarca) crrcreMlr. Teopervra
MoMeHToB. 3arou coxpaneHvrfl. rnaBHoro MoMeHTa KoJluqecrB
ABHXeHTn (uunylrca).
Ru n em uqecx an g Hep?ua cu cm eM bt.
Kungruqecriur 3Hepru.s ctrcreMLr. Teopeua Kesnra. Heroro-
pbre cnyqa[ Bsrr{}rcJreHprr pa6oru. Teopeua o6 uguenenun
KrrHerr.rqecKofi eueprun cr{creMbr. 3axon coxpa :aeHlrfl MexaHr.r-

'recxofi SHeprnu. MeroAuqecrvre yKa3aHvr- uo peureHulo 3aAarl
c rrplrMeHeHlreM 3aKOHOB COXpaHeHr,rr 3Heprux
Ilpunoatcenue oduqux meopew x duuaJnuxe meepdozo meaa-
Hensepqnzurlnue cucteMbr orcqera. Cmn lrHepqnu rrpu uo-

Mero4r-
qECKI,IC

noco6lu

8



cTy[arenbHoM ABHxeHr.rH. I{errpo6ex HM cl'1lra lluepuuu. cr,r-
na Kopnonuca. flpznqun.{anarr,r6epa. firagHhrfi Berrop H

rnasHHfi MoMeHT cnn r,{Hepqr.ru TBepAoro rela. BpaqareJrbHoe
ABHxeH[e rBepAoro rena. (Dneuqecrfifi MasrHur. flnocxona-
pannenbHoe ABrrxeHlre rBepAoro rena. Cnoxnoe ABTDKeH[e
TBep.qoro rerra u c[creMbr ren. .{nuxeu ue rerra c uepelreHnofi
uaccofi. CoeMecrHoe npI,rMeHeHr,Ie 3aKoHoB AHHaMuKu lr Me-
ToAoB perlrenr{ifl KHHeMar}rqecKHx 3aAaq. CosMecrHoe npvMe-
HeHr,re 3aKoHoB AnHaMr{Ku u 3aKoHoB coxpaHeHlr.rr. Bu6op
cnoco6a perueHr4r. PerueHne 3aAatr pa3nuqHbrMr.t croco6aur.r
llpnuenenue Her,rHeprlnaJmofi cucreubr orcqera. Peruenne
HecraHAaprHbrx 3aAaq. PeureHue MHoroxoAoBlrx 3aAalr.

t7 2

Ilpunqun BosJnoJrcHbDc nepeJfier4eHufi u o6qee ypasHeHue
dunottuxu.
Boguoxnrre repeMerqeHlrf, . KnaccuQnraqr,rx caraefi . flpran-
rlvn Bo3Moxubrx lepeMelqeuufi npz paBHoBecr{r,t Marepr{zurb-
ttofi cncreuu. O6qee ypaBHeHr.re craruKrr. IlpuHqut nos-
Mo)r(Hbrx nepeMerrleHr.rfi npu 4nuxeHr,rr4 Marepuursnofi cprcre-
rr,ru. O6ulee ypaBHeHrre ArdHaMlrKH O6o6utennrre KoopAr,rHarbr.
O6o6rqennue cr,rJrbr. VpanHeunr paBHoBecur JlarpaHxa.
O6o6ruennue cr4rrbr HHepqur,r. Ypaureuux Jlarpanxa.
Ilccnedoaanue noJtoilceHut pasHosecufl MexaHu.tecKux cu-
cmeM
Ycros[s paBHoBecr.fi MexaHuqecKr4x cucreM. Ycroftqusocrr
paBHoBecr,rf, . flpzrraep onpeAeneHr,r.s norox(eHr,rfi panuoreczr u
rdccJreAoBaHr.rx r,rx ycrofi vlrBocra.
Ilccnedoeaaue xonedaauil uexauuraecKux cacmeM
OcHosrrEre oupeAeneHr{fl rone6arenrnoro ABr,DKeHr,rr. Marrrre
cso6oAHHe role6asn.r clrcreMhr. Cro6o4xue role6asur cu-
creMbr c yqeroM clrn corrporr.rBJreHnr ABr,rxeHrrrc. Bunyxgen-
nrre xole6aru4rr crrcreMbr.

Mero4r-
qecKue

noco6m

l8 2

Vdap.
.flnneHze yAapa. Ilp.avofi ueHrpurrrbHhrfiyrcp gayx ren. V4ap
rro BparrlarcueMycr reny.

[uQQepeu4uanbHbte ypanHenut u nemodu ux peweHut
OcHosHHe flonxrr4t H o[peAeneHr.u. [aQ$epeHrluanbHbre
waBHeHu, nepBoro IIop,IIKa c pa3Aen{roqvMKcfl, [epeMeH-
HBrMr,r. Jlnnefiuue ypaBueHr,u Broporo nopr,qKa.

MeroAu-
qecKlre

uoco6m

llroro: 36

Ilparrnvecxrre (ceMrrHapcKr{e) 3aHqruq

J\b

nln

Houep
pa3Aena

Arrculr-
ITJII{TIbI

O6reu
qacoB Teua nparrnqecroro 3auqrufl

Vqe6no-
HaDrtqHble

noco6r.rs

I )', Crarnrca

2
Pacviim no-zpaQuu ecxan pa6 om a
flpoerqrar clrJrhr Ha ocb r,r Ha nJrocKocrb. feouerpuvecxufi
cnoco6 cJroxeHnr clur.

Koun, uacc

2 2
P acvd m uo -zp a Quu e c xa n p a 6 o m a
PasHogecze cI4creMBI cxo.{tlrluxct cllu. Mouenr cr.rllbr or-
HOCItTenbHO rleH'rpa trJrr.t Tor{KI{.

Korun. uacc

J 2
P ac uiim uo-zpaQ uvecxan pu6 oma
Ilpune4enue nnocrofi cucreMhr cr,ur K AaHHoMy rlenrpy.
Vcrosfis paBHoBecr,r.f, npor,r3BoJrbHofi mocxofi crlcreMbr

Koun, ruracc

9



cun. Cny.rafi napiuureJlbHbrx cr,IJI.

4 L
P a cvii m uo -epa fr uv e c x an p s6 om a
Onpe4ereHue peaKqur orrop B nnocrofi H rrpocrpaHcrBeH-
uofi cucreuax.

Koun. xracc

5 2
Pacudm no-epaQ uvecxan pa6om a
llapa cnn. I4srz6arcque lr Kpyrrque MoMeHTBr. Onpege-
Jlerrue Kpyrtulllx u ngrra6arounx MoMeHToB cr4Jr,

Koun, xlacc

6 4

Pacviim uo-zpafi uue c xan pa6o ma
Pac.rer cocraBHbrx cracreM. Crarra.recrla o[peAenraMbre H

crarrqecKu Heo[peAenr,rMhre 3a.qaqn. fpa$uvecroe orrpe-
AeneHHe olopHbrx peaxquft

Koun, xracc

7 4
Pacqiim Qepu. Tpeuue cKonbtrceuua a Kaver,un
Pac.Ier 6eprtr. Ananurwqecxuir Dacqer nnocxux deou.

Koun, x.nacc

8 2
Pactiimno-zpaQ uv ec xan pa6 om a
Pac.{er deprrl fpadrqecxufi pactrer unocrr.rx 6eplr.

Kouu, uacc

9 2

P a c v ii m no-zp a fr u v e c xan p a6 o m a
flpnae4eune lpocrpaHcrBesuofi crrcreMhr cr{n r( AaHHoMy
[eurpy. Ycron[s paBHoBecr{f, npor,BBonbHofi npocrpan-
crseHHofi clrcreMbr cur. 3aAa.ru Ha paBHoBecve rena noA
Aeficreuel,r npocrpaHcrBesnofi cucreMhr cHJr

Konan, uacc

2 l6 KHnenaruxa

l0 2

Pacvii m no-zpaQ uu ecxan pad om a
Olpe.qeneHrae cKopocrn r.r ycKopeuHr roqKr,r npr{ KoopArr-
HarHoM cuoco6e 3a4arrv.s, ABrdxeHHr roqKr{. KacatenrHoe u
HopManbHoe ycKopeHxe roqKu. Hexoroprre qacrHhre cny-
qAU.IIBIIXCHH' TOqKI4

Koun, r.nacc

il 2

Pacviim uo-ep aQuuecxan p u6 om a
flocrynarenbHoe r{ BparrrareJrbHoe ABuxeHr,rr rBepAoro
rera. flocrynareJrbHoe ABnxeHHe. Yuosa.r cKopocrb n
yfnoBoe ycKopeHue.

Kouu, uacc

T2 2

Pacudm no-zpafi uvecxan pad om a
Bpaqarenruoe ABrrxeHrre rBepAoro rena BoKpyr oor. Pas-
HoMepHoe r4 paBHonepeMeHHoe BparrleHur. Cxopocrz u
ycKopeHr,rs roqer Bparqaroqerocr rena. BpanleHr{e relra
BoKpyr HenoABrrxnofi ro.rKu

Kouu, rcnacc

13 2

Pacvi mno-zpaQuvecxan pa6 om a
Onpe.4eneHue cxopocrefi roqeK nJrocKofi Qnrypu. Teope-
Ma o [poeKrlrux cKopocrefi 4nyx roqeK Tena. Peurenrae ga-

EAs HA OnpeAeneHr{e cKopocTr{.
flnau cropocrefi. Onpe4eJreHlre ycxopenrai roqer nnocrofi

Qurypu.

Korrrn, uacc

t4 2

Pac viim uo-epaQ uvecxat pa6o m a
Onpe4ereHue cropocrefi roqer nrocKofi Qurypu c [oMo-
rqbro MrHoBeHHoro rIeHTpa cropocrefi. PerueHue 3aAaq Ha
ycKopeHur. MnroseHHHfi uenm vcxooenufi

Kolrr, uacc

t5 2

Pacvdm no-zpaQuvecxan p a6om a
Cnoxnoe ABr4xeHue roqKr.r. OrnocurearHoe, nepeHocHoe
n a6conrorxoe ABr,rxeHr{f, . Teoperraa cJloxeHlr.rr crcopocrefi .

Teopeua cJroxeHr.ur ycroperulfi . Ycropenue Kopuolzca.

Koltn, xracc

l6 4

Pacvd m no-zpaQ u u ecxan pad o m a
Croxuoe ABDKeHrle rBepAoro rela. I{u-uuuApuqecKue
:y6varue nepeAarru. Cnoxeuue flocryflarenbHoro r,r Bpa-
ularenbHoro 4nnxeuufi

Korvu, ruracc

3 l6 nunauurca
l7 2 Pacuiim uo-zpafi u uecxan pa6o m a Kouu, rnacc

10



3aAa.ru Ar4HaMr{KH Ans cno6oAHofi l,t necso6o4noft Marepn-
anruofi rorrKl,r. [uQQepenquaJrbHlre )paBHeHr{s ABlrxeHr{.f,
TOtIKI,I.

t9 2

P acv li m uo -zp a Quu e c xan p a 6 om a
flnan peuennx eropofi 3aAasu ABla)KeHnn,.{nuxenue rov-
rra, 6pouleHnofi uoA yrnoM K roprr3oHTy B oAHopoAHoM
noJre rrxecrn. OrsocurenbHoe ABDKeHr,re Marepr.ranruofi
TOrlKlt.

Koun. rnacc

20 2

Pacvdm uo-zpaQuu ec xan pa6 om a
Mouenr l{Hepqupr cucreMhl orHocureJrbHo ocu. PaAnyc
r,rHepqufi. Mouenr nlaeprruv reJra orHoczreJrbHo rrapan-
JIeJIbHbrx ocefi. Morrlerrr r.rHeprlun reJra orHoc[TenbHo rrpo-
ugsomnoft ocu.

Koun, xaacc

21 2

Pac vdm uo-zpaQ uvecxat padoma
Konu.recrro ABHxeHr.rr ctrcreMhr (uunynrc cucreuu).
Teopeua o6 ugueneguu KoJlr{rrecrBa ABr{x(eHr.rr (urr,lnynr-
ca).

Koun, zuracc

22 2

Pacuiim uo-epaQuue c xun pa6 om a
.{nuxeuue rena c nepemenuofi uaccofi. Conuecrnoe npn-
MeHeHI{e 3aKoHOB ArrHaMI4Krr I,I MeTOAOB perr]eHl4r Kr4HeMa-
TlrqecKnx 3a,{aq

Kouu, r(ltacc

23 2

P acvim no-zpafi u ue cxan pa6 o m s
PeureHne 3aAaq pa3nr,rrrHbrMu cnoco6aMu. flpnueueune
Her,rHepulranrnofi cucreurr orcr{era. Peruenue HecraHAapr-
Hbrx 3aAaq. Peureuue MHoroxoAoB;rx 3a,[aq.

Kolrn. xlacc

24 2

Vp ae ue aut du aatw u x u (c euunap)
[uQQepenqr{aJrbHbre WaBHoaur- nepBoro nopf,AKa c pa3-
Aenrrcrr1uMrrcr nepeMeHHrruu. JIlrHefi Hbre )paBHeHlrrr BTo-
poro nop.rrAKa

Kouu, rcuacc

25 2

lupocxontt. (ceuunap)
f upocrourr. Cno6o4unfi rlrpocKorr. flpeqecczr (rnnenr.re,
rrpr{ KoropoM MoMeHT uMrrynbca reJla MeHrer cBoe
HarpaBneHr.re B flpocrpaHcrne) rupocrora noA AeftcrBHeM
BHerrrHr,rx cur. Ymosar cKopocrb npeqeccr.rn. Hyraqnu
(cla6oe Heperynf, pHoe ABrrxeHr,re Bpauaroqerocr rr€p4o-
ro TeJra, coBepruarouero [peqeccr4ro)..

Koun. xlacc

uTOrO: 54

Jla6oparopHbre pa6orst - lme6uotu nnaHoJn He npedycJvrompeHbt

CaMocroqrelrbnafl pa6ora cryAeHTa

ParAen

AlrcuI{-
nJluHbt

J\b

nln Teua u nna CPC

Tpyao-
EMKOCTb

(n va-
cax)

Pasaen I I Craruna 18

2
Btaa CPC 1 (Pacu€muo-zpaQuuecxanpa6oma). Cxogxulaacr u rnocKarr
CPICTEMbI CI4II. 2

t
J

Bna CPC 2 @acudmuo-epaQuvecxan pa6oma). IlpocrpancrBeHHar cprcre-
Ma cr,r.Jr. TpeHue cKoJrEXeHr{r. 2

4
Bua CPC 3 (Pacudmno-zpaQuvecxan pa6oma). Pac.{fl rpocrbrx Qeprra nre-
rOAOttr Pzrrepa; 2

) Bt4q CPC 4 (PacudmnoipafuuvecKat pa6oma)..{eficrnze rpeHrxr Ha paB-
HOBeCrde MexaHprqecKlD( cHcTeM: 2

l1



6

Bua CPC 5 (Pacudmuo-epaQuuecran pa6oma). Ycnosrr paBHoBecr,rJr rrpo-
HSeOTHOfi UpocTparrcrBeunofi c[creMhl cun. 3aAa.ru Ha paBHoBecr{e reJla
uoA Ae[crsneM lpocrpaHcrnennofi clrcreMbr cr.rJr

2

1
Bua CPC 6 (Pacudmno-zpaQuvecxan pa6oma). Onpegeleuue onoprrbrx
peaKurit [JIocKtIX u npocrpaHcrBeHHbrx c]rcreM. Onpe4enralarre ra

HeorrpeAenr{Mhre cucTeMbr.

a

8

Bu.q CPC 7 (P acudmuo-epaQuvecrcaa pa6oma). flpune4enne npocrpaH-
crseHHoft crrcreMbl clrJr K AaHHoMy rIeHTpy. Yclonur paBHoBecr,rr rrpor.rs-
nomuofi [pocrpaHcrBesuoft cucreMbr cr.rJr

2

9

Bnq CPC 8 (Pacvdmuo-zpaQuuecxanpa6oma). Koopgunaru rleHrpoB rr-
xecrr4 HeoAHopoAHbrx reJr. KoopAllnaru ueHTpoB Tsxecrlr oAHopo.qHbrx
rer. Cnoco6br orpeAeneHwr KoopAr,rHar rleHrpoB rffKecru. I{enrpu rr-
)I(ecTr,r HeKoTopbrx oAHopoAHbrx Ten.

4

Paslel2 l0 Kr.rueuarnxa 18

ll
Bna CPC | @acudmuo-epaQuuecxan pa6oma). Onpegerenue cKopocru rr
ycKopeHlrr rorrKH [pr.r KoopAr,rHarHoM cnoco6e 3a!'aHua ABr,rx(eHHrr roqKr.r.
Kacarennroe rr HopM€rnbHoe ycKopeHrre roqKrr. Hercoroprre qacrHbre cny-
IIAIi .IIBI,IXEHI4II TOIIKH.

4

l2

Bu,q CPC 2. (Pacudmno-zpaQuuecrcan pa6oma). fhocronapanJreJrbHoe
ABrixeHr,re rBepAoro rela. YpanneHflx [rocKo[apannenbHoro ABrnxeHu.fl .

PasnoxeHue rBuxeHr,tr Ha [ocry[areJrbHoe r,r BpalllarenbHoe. OupeAele-
Hr{e cKopocrefi roqex unocrofi Quryprr. Teopeua o npoeKrlrarrx cKopo-
creft 4nyx roqeK reJra.

4

l3
Bua CPC 3, (Pacudmno-zpaQuvecxan pa6oma). Cnoxnoe ABuxeHne rBep-
Aoro reJra. I{unungpn.recrue sy6varbre nepeAarru. Cnoxenue [ocry[a-
TeJrbHoro r,I BparrlaTenbnoro 4ruxenr,rfi .

6

t4
Bua CPC 4 (Pacvdmno-zpaQuuecxan pa6oma). Knneuaruxa mrocKoro
MHOTO3BeHHOTO CTepXHeBOTO MexaHH3Ma 4

Pasaer 3 l5 [uuaiuuxa 18

t6
Bu.{ CPC | (Pacu4mno-zpafruuecrcan pa6oma). florenrluanrHarr oHepru{.
KnHerz.{ecraf, 3Heprrtg. Teopeva o6 usvenennu KnHeTl{trecroft sneprrau
Tor{Kr{. Teopeua MoMeHToB

2

t7

Bua CPC 2(Pacudmno-zpaQuvecxan pa6oma). Mexanrrecx€ts cncreMa.
Curur sHeruHae 14 BHyrpeHnne. Macca cficreMbr. Ilenrp uacc.,{nnaunra
BparrlarenbHoro ABuxeHr,rs. Mouenr HHeprlllil cHcreMbr orHocHTeJrbHo
ocn. Pagnyc nHepqnr.r. MoueHr r,rHeprluu reJra orHoc[TeJrbHo napannenb-
nrrx ocefi. Mourenr rrHepurur reJla orHocr,rreJlbHo rrpoH3BoJIbHOft OCU.

2

l8 Bua cPC 3 (Pacudmuo-zpaQuuecrcan pa6oma). croxlroe ABr.Dr(eHHe roqKlr
H AI{HaMI,IKa B TeXHOJIOT[trecKLrx [poqeccax; 2

l9
Bu.q CPC 4 (Pacudmno-epaQuuecrcanpa6oma). flpnuenenue reopeurr o6
n3MerreHl{r{ KrrHer[qecKoft :neprun K cHcreMe, cocroxqefi Il3 HecKoJIS-
KI,IX TEJI.

2

20
Bua CPC 5 (Pacvdmno-zpaQuvecxan pa6oma). O6urue reopeMbr Er4HaMu-
Kri MexaHllr{ecrcofi cracreurr 2

2l

Bna CPC 6 @acudmuo-epaQuuecrcat pa6oma). fupocxonu. Cao6o.4nnfi
rEpocKon. flpeqeccur rupocKolla noA AeficrsueM BHerrrHrrx czn. yrnosac
cKopocr; rrpeqeccnu. Hyraquu. fupocxonzuecxr{e crrJrbr, vx [pupoAa H
npo.f,BneHue. Bonqx[. vcrofi.rllrocrb BparrleHr,rr cuMMerpr,rrrHoro BorqKa

2

t2



Bua CPC 7 (Pacudmno-zpaeuvecxw pa6oma). peueune 3aAaq Ar,rHaMr.rKrr

Bna cPC 8 @acvimuo-epaeuuecrcan pa6oma). flpunaeneuue ypaeneuzfi
JlarpaHxa BToporo poAa K crrcreMaM c ognofi u ABy:vls,crerreH{Mu cBo-

5. Ilpunepuaa meilamuKa rglpcosbrx pa6om

Ha[]reHogaHr{e reM

[4ccaeAonaHue paBHoB ecnfl, Lr rBuxeHrrr MexaHnqecKr.rx cucreM (no napraauranr)

Cratura, KI,IHeMarlIKa, AIrHaMrrKa .qByxcryfieHqaroro MaHllflynf,Topa

I'IurerpupoBaHHe auQQepeHql{aJlbHbrx ypanHenufi ABr4.xelns.MarepuanbHofi ro.rxz.

l'Iccnegonanpre AB]rxeHr.rr MexaHzqecKux cucreM c AByN{.s creneHrMu cso6o,urr
?IccreroeaHr4e KnHeMarriqecKr,rx rn ArHaM

I'Iccne4onanue rcone6anzfi cracreu

Onpe4enen[e peaKrlr.u ouop cocraBHhrx KoHcrpyrrlr,rfi c nayrpenHr{Mr,r oAHocropoH_
HI'MI{ CB'3f,MI4

flocrynar ABvDKeHkrfl, TBepAot-o rena

flpulreuenue ocHoBHbrx reopeM ABr,DKeHuJr MexaHHgecKHx cl'creM

Pac'r€r rore6anzs MexaHrrqecKr{x crrcreM c o4ofi creneHbro cso6o,{H

Pac.rdr KoHcrpyKrlu fi a Qusr.luecxnx BeJrHrraH

6. Odpaneamenbnbre mexuonozuu

B cooreercrBrrl'I c rpe6onanzxlr'ra ofoC Bo no HarrpaBJreHr,rrc no.qroroBKr4 peiurg3arrr,rJr
KoMrlereHrHocrHoro [oAxoAa npeAycMarpr.rBaer rrrr4poKoe r.rcnonb3oBaHue n yre6noM npouecce
aKTI4BHbIx PI ItHTepaKrI'IBHbIx Sopt npoBeAeHLIt salsruia (ronanrrcrepHErx cprMynxguir, AeJro-BhIx I'I po Hx cI'ITyaIIufi, ucttxonoraqecKue u vlbrerpeHr,rHnr) B co-qeraHlrv qenblo $oprr,ruponanvs, v pa3Burur npo6lccr{oHzurbHbrxHaBhrKoB e6nux Klpca [peAycMorpeHbr Bcrpequ c nposeccopcKo_

eHHOTO TexHuqecKoro yHr,rBepcrrTeTa, re_
MacTep_KJraccbr c pyKoBolr.rTensMr{ npo_

vlu.
penoAaBaHr.{ fl Al/9\krilnuHbr pearrr43yrorc, cne_

AyIOqze cpeAcrBa, cnoco6u u opraHr.r3arlr4 0HH6re Meponpr4rrrrr:
- vzyueYue reoperuqecKoro Marepvu* rucw',nr4'br Ha ne*rl u'x c r.rcloJrb3oBaHr,reM

KoMrrbrorepnrrx rexnoaorrafi ;

uueyt In 
I'Ie reoperuqecKoro Marepl{ana !'Uc1\U\rrrHbI c r4crronb3oBa-
allrroHHbrx 6at, naerogzqecKr,rx parpa6oror, cnequanrHofiyve6Hofi

rlpu BblrroJrHeHr{n npo6nenauo_- 3arpenneHue TeopernqecKoro Marepr,riura
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OPUCHTI{POBAHHEIX, noTIcKoBbIx, TBopqecxux 3aAaHI,Ifi B pa6o.Iefi Te'IpaAII.
{nx 4octuxeHl4fl rlnanllpyeMblx pesynbraroB ocBoelufl, anctrr4nJrr{Hhr rrps rpoBereHgu

npaKTr.rqecKr.rx 3awxrvit, la60paropuux pa60r v sreHr,rr lexqufi flpr.rMeHxerc, pflA
o6parorareJrbubrx rexnonornfi , KpoMe yKa3aHHbIx s ra6ruqe:

- Mero4 npo6reuuoro o6yveHur (rexqun, [paKTr.rqecK ue sa'ntut)
- O6ylenue Ha ocHoBe o[hrra (nenrlura, [paKTr,rqecKue sanxrux)
- OnepexarcIua;I caMocrof,Terrbbrafl.pa6ora (cauocroarerb*aq,pa6ora crygeHron)

7. Oqeuouuote cpedcmea dnn mercyuqeeo Konmpont ycneeaeMocmu, nporteilcymoqHofi am-
mecmaquu no umoeoJ]4 oc$oevu.fl duc\unnunu u yuefino-*temoduqecxoe odecneveHue caMo-

cm onm er b Hofi p a6o mu cmyd eum o e

ouesxa ycneBaeMocrlr cryAe'roB ocyulecrBJrf,ercr ro pffi ynbraraM:
LklulusulyarlLHblx zaga:auir (pacv6rno-rpa$zuecxue pa6orsr), BbrrorHseMbrx Ha

lpaKTl'IqecKlrx 3aHrlTl'rtx - TeKyIrIufi xoHrpolr. I{elr pa6or: fipoBepr(a yuenufi H HaBbrKoB
caMocrotrenbHoro perueHut KoHKperHbrx 3aAaq. Texyrur,rfi KoHTponb Moxer oc)ruIecrBnrrbc.f,
uyreM perueHar recroBbrx sagauuit.

2. BunomreHl,Ie Kypconofi pa6oru no pa3Aenau <<Craruxa>> pr <<KuHeuarr4r641)
3. flyrervr ycruoro o[poca u npoBepKn pelreHr.rr 3aAarr Bo BpeMfl cAaqu gK3aMeHa no

pa3AenaM <<Crarura> <Kuueuaturo> u <<,{uuaMr4Ka)). 3rsal\,reH rrpoBoArnrcf, no gK3aMeHarlrroH-
Hrru 6uaeraM, coAepxaIIIt4M reoperl,IqecKve Bonpocu u pacveruo-rpaQuuecKue 3aAarrz

7.1. Ifpunepu KoHmponbHux eonpobos K eK3o,rneHy:

Paglel (CTATI,IKA)

1. Arcuorurr crarnKr.r. Csssu lr peaKrlnu cssgefi.
2, Cxo4xularc{ cncreMa cun. leouerpr,rqecKoe cJroxeHr,re.

uefic.s crlcreMbr cl{n.
Ycrosue paBHoBecrdr cxoAr-

3. AnanrprrvrqecKoe cnoxeHue cr,rcreMbr cxoArrrluxcfl. culr. Teopeua o paBHoBecr,rn rpex He-
flapulJrnenbHbrx cLLn.

4. Mouenrrr cr.rJrbr orHoclrreJrbHo roqKr{ v oc}r.
5. flpoenqnr panuo.qeficrsyloqefi cunbr Ha ocz. Teopeua BapnHroHa o MoMeHre paBHo-

Aeficrsyroqefi cvnrr.
6. Cucreua napannenbHbrx crlJr. flapa cut n ee caoficraa.
7. Teoperraa o6 grnusareHTHocrl.r AByx rrap cnJr, pacnoJroxeHHlD( e oAHofi rurocKocrr{.
8. Teopeua o [epeHoce [apbr cr.rn B [apaflnenbHyro [JrocKocrb.
9. Teopervra o cJIoxeHI4t4 MoMeHToB cI,IJI, cocTaBnrroulux uapy. CnoxeHr{e naphr cr.{n.
10. flpunegeHlle canbl K IIeHTpy. ocHosHar reopeMa craraKr4 o rrpzBeAeHvfir cvfirK rIeHTpy.
l1.9acrsue cnY;c;n rpIaBeAeHVfl cl.itrl x upocrefirueMy Bnry. Ycrosus u ypaBHeHHr paBHo-

Becufl, [por,r3BonbHofi cucreurr cun.
12. Pac'rsr (fepu: roH.flrue o Qepue; ycnoBue crarr4qecKofi ueoupe4eJrr,rMocrr{ r,r reoMerpr.r-

qecxofi Heu3MeHreMocru Qepu; rpeAnocbrnKr.r pacrrera Qeprr; .top"4o* pacqera Sepr"r.
13. Mero4rr pacqera peaxqafi B crepxrrf,x $epvr: MeroA Bbrpe3aHr,u y3JroB; MeroA ceqenr,rfi

(Purrepa).
14. I{enry [apaJrJrenbHbrx cHJr.

t4

Cenecmp
Bud saunmun
(JI, IIP, JIP)

H cn onazyetu bre u H m ep aKmu B n ue o dp az o e am ena-
HbIe mexHonozau

Konuvecmeo
tlacoB

[I, ilI
JI IT-ueroAu, Case-study t2
IIP IT-nrerogrr, Case-sfudy 30
JIP He npe.qycMorpeHbr yre6nrru rrJraHoM
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15. Ilenrp r.tlxecrl4 TBepAoro rera. KoopAr{Harhr rleHrpa rrxecru oAHopoAHED( Ten.
16. Merolu HaxoxAeHr.rr rIeHTpa r.flxecrr.r.

PasAer (KI{HEMATI{KA)

l. EcrecrseHHrrfi cuoco6 3alarrar ABIDr(eHr{.s roqKr{. Onpe4eleuae cKopocrn r.r ycKopeHr{t
TOqKH.

2. KoopAuuarnrrfi cnoco6 sagauux ABIDKeHzT rorrKrr. Oupe4ereu[e cKopocTr,r H ycKope-
HI,I' TO[IKI4.

3. Berropuufi cnoco6 saAaHufl, ABLDKeHI,TT rotrKu. Onpe,qenenr4e cKopocrr.r 14 ycKopeHas
TOTIKI'.

4. Pannouepuoe u paBHonepeMeHHoe ABrDr(eHr,re roqKr4.
5. floctynarerbHoe ABLDKenrae teaa. oupegereuve, TeopeMa, cJreAcrBve.
6. Bpa4enue rBepAoro rena BoKpyI' HenoABlrxHofi ocu. Onpe4eneHue.3arap1ue ABr.DKe-

IJIdfl..

7 ' Oupe4elenze nnnefiHux u yrnoBblx cKopocrefi. BerropHrre Qopuylbr ;ulfl,orrpeAeJreHqt
cKopocTH r,r ycKopeH[r TorrKr.r.

8. Panuorr,repuoe ll paBHorrepeMeHHoe BparrleHr.re rena.
9' EcrectseHHrrfi cnoco6 saAaH:aA ABLrxeHnr rorrxr.r. onpe4eneHr4e cKopocru 14 ycKopeHr4fl

TOqK}I.

10. Cnoxsoe ABIDKeHue roqKu. Teopeuu o cJro)KeHrrr.r cropocrefi n ycropenufi.
I 1. KopuollrcoBo ycKopeHr{e. flpanulo Xyrorcroro.
12. fllocxorapannenbHoe ABLDI(eHLIe rena. Onpe4eneuue. Teopeua I (onpeaeJreHue cKopo-

cteftu ycropeuufi TotreK rena).
13. Teoperr,ra2 (o rpoeKrlr,rrl cxopocrefi). Teoperraa 3 (IIIam). cregcran.r.
14' Mrsonesnufi IIeHTp cropocrefi. gacrnue cnr{au onpeAeneH}ur MrHoBeHHoro rIeHTpa

cropocrefi.
15. oopuynbr cJro)KeHr{s cKopocrefi rE ycropeunfi s nrocxoM ABrdxeH:lrurena.
16. MrsoneHuufi IIeHTp ycropenzfi. gacrnrre cnyqau onpeAeneHur rroJroxeHr{{ MrHoBeH-

Horo qeHTpa ycxopeHufi.
17. flepe4aroqHble MexaHI,I3MbI. Cxeuu npocrefiurnx lepeAaroqHrrx 3BeHbeB MexaHr43MoB

PasAer (nIIHAMIIKA>

1. [uuavtuxa roqKI,I I{ cncreMbl Marepr{ilJrBHbrx rotrex. ZuepquanrHbre 14 HeuHeprlua;rbHbre
cr,rcreMbr orcqera. 3arouu Hrrcrosa.

2' Konlrqecreo ABI,IXeHI,IT (urrlnylrc), lroruenr KorzrrecrBa ABmKeHrs (ruHeru.recrnfi ruro-
rvrenr), KI{HerI'IsecKat gHeprut rotIKI,r u clrcreMhr Marepr{zllrbHbrx roqeK. I{suenenue Kr{Herrrse-
cKofo MoMeHTa npfi [3MeHeHL{u IIOJIIOCa.

3. IIenry uacc. K€szroBa cl{creMa, ee [pr,rMeHeHue Arr [oAcqera Kr,rHgTr,IqecKoro MoMeHTa
Id Kl'IHerl4rlecrofi enepru[ ctlcreMbl Marepr,ra]JrbHbrx roqeK (reoperrarr K€nzra). Bueurnue r.r BHyr-
peHHr,re cHJrhI. Mouenr cuJrbr, pa6ora cr4Jrbr.

4. OcnosHrre reopeMbl ArrHaMzKr{ AJrf, cr.rcreMbr MarepuiubHrrx roqeK. Teopeuu o6 zgue-
IleHuvI KoJII4qecrBa ABvlr.el:vg., Kl,IHeruqecKoro MoMeHTa, Kl{Herrrr{ecrofi eHeprzu Mt rottKt4 H
cLrcreMbr Marepl,IilnbHbrx rorreK. 3aronu coxpaHeHr4r.

5. floreuquanbHble, rInpocKonnqecnve, rkrccunarnBHbre cnJrhr. Kpurepufi noreHrlr,raJrrHo-
crkrckrrl. florenqualbHa:l sHeprzr. KoncepBarzBHbre cucreMbr,3aKoH coxpaHeHvr uonnofi
sHeprau.

6. Teopeurt AzHaMuKLt B HeIiHepllrdilJrlHbrx crrcreMax orcqera. flepenocurre il Kopr.toJrqco-
BbI cI{JrbI vHep\vw.3a4aua Oxoquucrcoro-Oneesa. Bnn.sHr.re BparrleHr,rr 3enrma na cso6oAHoe
ABtDr(eHne roqKr4. Ilrrlouu H aHrr4rluKJronH. MasrHzx @vro.
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7 ' flpuueHeuue 3aKoHoB.{IrHaM}rKI,I K c[creMaM nepeMeHHoro cocraBa. ypanueuze Me-ulep-cKoro' @opuyna I-luonxoncroro. Mnorocr)meHrrarbre paKerhr. Aspoxocruruqec1.'re cgcreMhr8' .{nzxeuue MareplianbHofi roqru B IIeHTpanrHoM rroJre. 3aronu coxpaHeHr4s.I4nrerpu-
poBaHI'Ie ypaznenuit ABH>KeHnt B lcBaAparypax, crrynau anarr4Tuqecxofi anierpupyeuocru (cre-
nenHafl 3aBr.t clrMocrl [oreHrlnalrHofi eHepr uu or pa1ery ca).

9. o6que csoficrsa ABr.rxeHrar. 3aronrr Kennepa. ia"r..p* Jlannaca.
10. fleperraenHbre, Sopnayna r4 )paBueHr4e BuHe.
l1' 3alaqa ABlx ren. Konrrqecrr,re ceqeHr,u. 3aAa.ra Mgorr{x ren. flossrue o KocM'qecKux[epenerax' 3nnnnc louana. CQepu geircrr;un. fpanzraquossufi prrBopor rpaeKTopr{r{ Koc-M[qecKoro annapara (ne6ecHoro rela) uauerofi.
12. lunauuKa rBepAoro rena. Kunerz.recKarr gHeprr4,r a xnHgrpr.{ecxrrfi

xeHr,ru rBepAor-o rena oxono HenoABH)r(Hofi roqrz.
MOMeHT [pr{ ABH-

eH3Op r4HepurrH r,r 3rurr.rlcofiA nHepqul,I.
rroBopore ocefi; uanubre ocn u*epr\ur4.
napanJrenbHoM nepeHoce ocefi; reopeva frcfi_

| 6 . luuauus ecKr{ e yp aB H eHr.r, g fi nep a. C tyuaia 3 fi n epa.
17' flepnue HHTerpiInhI. lnuxeHue AuHaMaqecKn caMMerpr.rsHoro rBepAoro rena B cJrrrae3fiaepa, napaMerpbr cno6o4nofi perynxpHofi rpeqeccrru B cn)qae ofinepa.

- l8' I'InrerpupoBaHne ypauHeunfi r""xe""r cno6og'oro rBepAoro reJra B gJrJrrrrrrr.rqecKLrx
Qynx^quqx feouerpavecKiur uHrepnpe*.rrusflyanco. I4Hrepnperaqur Mar-Kannofa.

l9' Morr'renr .I'IJI, floAAepxl'Bamul'nfi peryaapnyro npeqecc[ro AuHaMr.rqecKu c[MMerpr.rr{Ho-
ro rBepAoro rena. {nzxeHl'Ie rBepAoro reJla c Ar,rHaMuqecrofi cuuuerpuefte ua6nro4aeunx
rrepeMeHHhrx.

20' coytafi' Jlarpanxa-flyaccona. Buuyx4euHar peryr.f,pHiur npeqe ccw., yc.roinrrBocr'
aHr,re ypaBHeuuit gyuxelnrrfl,B cnyqae MaJrbrx yrnoB Hyraqr,ru.
rnpocKon oB. flpnueueuue rvpoc*onoB B ZrgpoKOCrr{ra.recxofi rex-

22.frossrue o cn)^rae Kosanescxoit n auuauur(e rBepAoro rena.
23' Ypanneuur JlarpaHxa. ocHosHhle onpeAeneHus. ocuoBHhre rroHrrnr o cBr3.,rx. Knaccu-

tfvtxaqnr csrgefi. BosN'IoxHHe I'I Bl4pryan6H6re rrepeMerrleHr{s. Vucno creneseft cno6o4u. firno-
Te3a I,IAeiurbnrrx ceggeft . f ononotvrHlre crz creMbl.

24' Kou$w)pall[oHHoe uHoroo6 pa3ue roJIoHoMHoft cucreurr c KoHe qHbrM q]rcJroM cren e-nefi-cno6o4n' flaparraerpvaarlLrfl' cucreMbl. o6o6urennbre KoopAr4Harrr. o6o6rqeHHbre crrJrbr.
25' YpauHeuz.r Jlarpauxa. vpanneuut Jrarpau*u 

" 
anyo"e rroreHrluanbHbrx cr,rrr, narpaHxz-

aH.

26' csoficrBa ypaBHeHufi Jlarpaaxa: KoBapr{aHrHocrb, pirperx'rMocrr. c'pyrrypa KLrHerrr-.recrofi gHepruz.

27 'frorusrue nepBoro unrerpalra AuHaMltrecxofi czcrenau. Teopeua o6 zs1aeHeHnu nonnofr
3uepruu 14 ee flpvnoxeHr,rs. KoucepnaruBHhre cr4creMbr.

28' o6o6uesnrrfi lrHrerpan eHeprur (unrerpan.flxo6z-flenrene). Iluxnuvecrr{e KoopAuHa-
Tbr r,r qnKJII{qeCKve zHTerpaJlbr.

2 9. f npocxonu qecKze vI A^ccurraruBHbre crrJrhr. O6o6qenH srfr n oreHqu an.
30' Ypannenufl, Mfl cl'creM c AononHllreJrbHbrMlr cBr3rMr.r. o6rqee ypaBHeHr,re ru*aMv,5r4
3 l ' YpauneHna JrarpamKa c MHoxI4TeJItMr.r. Ypanneuur JlarpaHxa j -.o poau AJrr crcreM cprAeanbHsrMr CBU3AllId.

3 2. Ilpeo 6pa3oBaHr.rr JlexanApa. Vpanuenar payca.

7.2 llpuuepu mecmonbtx sadauurt:
Tecr 1.

1. Xecrrcaq 3aAeJrKa (vnclo peaxqnfi cnnru)?
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1.3
2.2
3. I
4. 1,5

5. 1.8

2. HanpanneHrre peaKuufi rn6rux cnqrefi?
1. nllo.nr' cBn3[r

2. nepnen4r4Kynrp cBnsvr

3. racarenlHhle cBr3r,r

4. o6pasyer yror 300

5. no naupanJreHrrro Beca reJra

3. tlro Ha3brBaercs cnqgsrc?
l. nocrynareJrbHoe ABr,trKeHHe

2. nro6oe ABtDr(eHHe reJra

3. orpann.reHrre nBIriKcHrrfl TcJIa

4. sgavMoreficrsze rera
5. npaulenue rena

4..{ne [apbr' Jrexau[e n oguofi rrJrocKocrll, Mo,*Ho 3aMeHlrb:
l- olr'lofi napoiir.lexaqeii r rofi rre [irocrocrlr, c,uoueqTotu, paBubrM

cyruMe ilroMcHTOB AAHH| TX AByX nap
2. rpeut napaMl{, JIexarqrrMI,I e rofi xe rlJrocxocrr4, c MoMeHToM, paBHbIM

cwMe MoMeHTOB AaHHbrx AByx IIap

3. Henrsq 3aMeHr.,IT6

4. ner npaBr{nbHoro orBera

S.MouesroM crrJrbr orgocrrrqrbrro roqxlr (uenrpa) Ha3brBaercfl :
l. cyurraa cxoArult4xcs cur
2.uoueur, qncfleufto panurlii flporr3BeAelrnro MoAyJrfl cuJrr,r Ha rr.[e.1o, T.

e. Ha Kparrraiiruee paccroflHue or yrca3aHnoii r.oqnn.rlo .nr{Hr{[ Aeiicrnnq crrJrbr
3. cyurraa Bcex MoMeHToB

4. ner npaBr,rnrHoro orBera

6. rlro Ha3brBaercr peaxquefi cnqsr?
l. c[.lra, c xotopofi cBir3b Aeficlnyer. Ha .[e.rro

2. srretl;;ns.q cura
3. uouenr ctlnu
4. napa cun

5. lpanuorerueHHar caJra

7. cnla, nprlJror(eHHaq B xaxofi-ru6o rorrKe rBepAoro reJla, 3KB[BaJIeHTHa:
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2. rat<oit xe cgJre

3. nape cnn
4. pasua HynK)

8. Cucreuofi cul Ha3brBaercq:

L conoxyruocrb cr4Jr, He rrplrnoxeHHbrx K TeJIy

2. Ft,,..Fe

3.Q,,Qr,...Q,

4. conotyll H oc.rb H ecKo,ll bKl.I x c tr"r t, llp lt Jl o,x(eH H bI x
5. conoxlmnocrr becroHeqHLrx crrJr

9. flapofi crrJr Ha3brBaercq:
l. Ane cxnbr HarrpaBJreHHbre [epneHAuKynrpHo
2.rpu cHnH pa3Hbrx uanpaueHnfi
3. nporunonoJloxHbre cr4JrbI

4. parHue cnn;i.HanpaBreHHbre B oAHy cropoHy
S.as e cfi .jt ut fl apa_rrr e.rl blt bte, paRlt l,Ie fl o tlt oAltt rc,

Trf Borro.[o?RH btc cTopoHbl

10. BenropHoe ypaBneHr{e paBHoBecna napur cul?
l. \nn =o

2. \m- =o

3. \m,, =o
4.ln, =o
5.lno:o

11. Eclu F =lH, <(F,yi)=300rleuy paBHa npoeKurq
l. F : sin30,

2. F = tg3oo

3. F = ctg3\o

4. F : cos600

5' & = cos3Oo

12. Teopelra BapunsoHa: MoMeHr panno4eficruyrorqefi
ufixcq cHJr olHoct{TeJrbHo .tro6oro rleuTpa paBeH:

I . paeno4eficrnyrourefi culu
2. cyvwe cxoArulnxc.q cur
3' svlro

l, raxoi.i ric crJ.tc,
[ape cHJr, ]ioMerr-r xor.opoii paBetr
lpH;roilc€HHR

npnJtoxeilHoii n "rrrodoii ,itpyroii Tor{Ke 3roro rcjla, u
ivroMell-rj' 4an'oii c'r"rlLr o'flOcnre.''r,rro uosoii Torr(]r

K 'rBepjlot{y'r'cjl

Ha[paB"reHr.rHe B npo-

cr.lJrbt na ocr x?

nlocxofi cl{creMbr cxonfl-
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ilie qen'rpa
4, a;rredpau.recroii cvlriilc rvrorvrcHl.oB cJIaracDt[,rx c,n.,, or-Hocrrrc.ilbHo ror_o

13' 3aaaqn' B Koropblx ql{cJro Hel'r3BecrHbrx He 6o.ruue q'cra He3aB'crrMbrxyclonnfi paBHoBecl{q AJrfl AaHuofi c[cTeMbr cr{Jr, rprrJroxe Hbrx r( TBepAoMy TeJry, Ha3br-BAX)TCS:

l.c'ra'rr qecKfl oIIpeAgrIHMt lull.
2. craru\ecKr,r HeorrpeAeJrr,rMbrMt4

3. craraqecKu He Bo3MoxHhrMr,r

4. ner npaBrrnbHoro orBera

l4' 3axou AB['KeHr'rs rBepAoro TeJra ,,pu ,'ocryrrareJrb'oM ABr{rceHrr[:

I.

2. )

3.

4.

15. Byaer Jrrf reJro HaxoArrbcq B paBHoB€cr[, ecJrrf Ha
clrJl' [pt{Jlo?meHHbIX S OAHOfi nJrocrocrlt, H MOMeHTbt 3TI{X flap
uun: M1-500 Hn; Mz=320 Hn u Mr2g0 Hn.

l, re"To 6y,ler HaxoAtrrbcl B paBHoBecHn;
2. ^teto ue 6yler HaxoArlrbc, B paBHoBecurr.
3. reao 6yaet ABr4rarbc.f,

4, relo 6y4er Bparrlarbc,

Heno AeficrByrcT Tprr flapbl
I{MercT CJreAymrque 3Haqe_

16. <Depnrofi nagrrsaercs xcecrxas KoHcrpyKrlrrfl rr3:
l. npnnroluueiiHux crepxueii, cocllrrHeHHbrx Ha RoHrIax mapHrrpaM[
2. lo4nerueHHbrx reJr

3. 6anox c xecrKrrM 3axleMneHr,reM

4. xecrxnx uapHrdpoB

17. Meroa ce.reuufi (ruerog pnrrepa) ucrroJrb3yror AJre:
l. onpeleleHr,u cyMMbl MoMeHroB
2. onpeAereHvrfl HailpaBreHvrfl geficrsun czt
3. onpe4ene uut y cxopeavtir

l9



4-o l l pcrrc-u cH fl r ycr -rr r ii a o"r;'l er .' H br x c"rep)n.u * x (rcpv r,r

18. cura rpeHuq nprr c*oJrbl*'"$n rBepAbrx reJr 3aBlcrrr or:
l. csoficrs nonepxuocrefi
2. cutrct JIaBJreHr,rt

3. cropocrra ABr4x(eHu.rr

4. C nofi cr s rroBcp r Hocreii, cl,l.[ u .,laBJt eH ll rr, c Ropo crr.t /x Bllr{eHnn,
l9' Eclu oAHopoAHoe reJo 

'nMeer 
[JrocKocrb crrMMerpr{u, To qe'Tp rr}r(ecrr ero

HaxonuTcfl:

l. e ymoil nirqcKncmu
2. ua y4atuauu 20 cM. or nJrocKocrr.r

3. noA yrnoM 30.pua. K ocz cnMMerpr4n
4. Her rrpaBr,rnbHoro orBera

20. Benrop yrronofi cKopocrrr rtpu BpauareJrbHoM ABr{}r(eHr{u rBepAoro re.na?
, dro
I. (Q = ----:-

dt

^ dco
L. G__

dt

" dcr-J. t _ _ k
dz

Orserrr Ha recr J\bl

8. Vqedno4aemoduqecxoe u uufiopnaquoHuoe odecneqenue duc4unnunat @todynn)

8.1. Ouronuas rr{Teparypa
I . Earr M.Lr u.up. TeopernllecKat MexaHHKa B rrpr,rMepax v 3alialrax. Vqe6. noco6. nr.s

By3oB. B 2-x r.lM.I,I. Earr, f.IO. [xaneJ]uA3e, A.c. Kenssou. -9-e r43A., repepa6. - M.: Hayxa,
2017.-670 c.

2. EyreuuH H.B. Klpc reoperllqecrofi uexaszrcu. T. l: crarura 14 Kr{HeMarrrxa.T.2: lu-
HaMlrKa: s2r.lH.B. EyreunH,.fl.JLJIyuu, !.p. Meprcr.ru. -cfl6.:Jlaur,200g. - 736 c.

3' Merqepcxuit, Vlnau Bcenologoenv. C6opnriK 3aAaq no reoperuqecxofi MexaHr4Ke.
I4.B. Meutepcrnfi. - 38-e r{3A., crep. - CII6. : JIaHs,2O0l. - 44g c.

4. C6opnux zaganufi AJIfl KypcoBux pa6or rro reoperr{qecxofi MexaHhKe / uoa pea. A.A.
-f,6roucxoro. -16-e r,rs4. Crep.-M. : Zurerpan-flpecc, 2007. - 3g4 c.

5. Tapr, C'M. Kparxufi xypc reoperaqecxofi uexaHuxu : yte6HHK Anr By3oB /C.M.
Tapr. - 13 zga. crep. - M.: Bucru. LIlx.2012. - 416 c.

8.2. [onolHrreJrbHafl Jrr.rreparypa
l. BaTr M.lI. Teoperl4qecKaf, MexaHLrKa B rrpuMepax n 3araqax: yre6noe loco6ue 1.ug

By3oB lM.vr. Ears, f.IO. lxauelu4re, A.c. KemsoH. - 9-e. r43A., nepepa6. -M.: Hayra, 1990
- 1991 . T .2 : fluruanurca. - lg9l. - 638 c.

2. lo6ponpasoe B.B. Kypc reoperuqecrcofr MexaHr.rKr,r: yre6nnr< / B.B. lo6poupanoa,Il.H. Hurr.ruuu, A.JI. .{eopunrcoe. - 4-er43A., repepa6. n Aon. - Ivl.: Bucru. trlx., 19g3. - 575 c.

Bonpoc I 2 J 4 5 6 8 9 10 lt t2 l3 t4 l5 l6 l7 l8 l9 20
Oreer I 3 2 I 4 5 5 4 I I 4 4 I
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3' 'fl6noncxufi A'A. Kypc reoperuqecrofi MexaHlrKlr: craTr4Ka,KuHeMara* a, rnHaMo,*a:yre6nur I A.A. f,:6rcucrcuit, B.M. Hzrzsopoa a. _ 9_eug.q-, crep. _ Cn6. : Jlaur, 2002. 76g c.

llnrepHer-pecypcbr:
| . ht(p : //wu:ttt. I ib. _ cafir, nocntruenurrfi npoOleualr MexaHrrxn.
2' Aeroxaa-nposu. BnAeo ypoKa AutocAD. [onercrpoaHufi pecypc]. - pexzu Aocry-na: http: I / autocad-profi .ru/videouroki, cso6oaHHfi

p nue ducqunnuaot (.uodynn)

AOBaHH 
aJILIqI4'A KOMnbrcTepHoIo KJIaCCa, o6opy-

MI,I:

- [ocaAoqHbre Mecra rro KoJruqecrny o6yrarorrlnxcr;
- pa6ovee Mecro rrperroAaBarerr;

- AOCKa;
_ MAKETbI;

- Monenv.

- KoMnJreKr yre6uo-ueroAr.rqecKofi goryueuraquu.
TexnuqecrcHe cpeAcrBa o6yreuzx:

- fiepcoHanbHhre KoMrrbroTepbr;

- yve6urre noco6ua;

- pBAaToqurrfi rraarepza;r ;

- HafnrAHbre loco6na;
- [porpaMMHoe o6ecneqeHrle cHcreMbl aBroMarr43r.{poBaHHoro lpoeKTr,rpoBauur (Auto-

CAD).

I 0. Memoda'recKue peKotueudaquu no opzaHu3aquu asyqeHun ducqunnaau:

Kypc "Teoperavecxofi MexaHIrKI,I" [peAcraBn.fier co6ofi oAHy r,r3 qynaar'renriurbHbrx
At4 cIIu[nI'IH upo$eccraoHilrlbHoro o6pasoeaHu.fl HHx(eHep a v flB1rs,ercr ocHosofi D,nfl u3yqeHvffi
rrocneAyrcqzx o6u1ux n crerrr4aJrbHbrx KypcoB HHXeHepHoro npoQnm.

B rypce reoperlzqecxofi uexanuKu cryAeHTbr l,3yqarcr rpr.{ ee prrAena: crarr,rKy, KHH9-
MaTrrr(y r,r AHHaMr4 Ky.

[na usyreul4t K)ryca Heo6xo4utr,to I,IMerb coorBercrByroqyrc MareMarr4qec6yro noAro-
roBKy.

Bo scex pa3Aenax Kypca, Havvmar co craruKt4, rrrupoKo lrclonb3yercr BeKTopHas anre6-
pa' Heo6xoAklMo yMerb Bblr{ucJltrb npoeKrlzfi BeKropoB Ha KoopAltHarHbre ocu, HaxoA}rrb reo-
MerpuqecKil (nocrpoenlteM BeKTopHoro rpeyroJrbHr4Ka nnr,r MHofoyrorsuuxa) u a1anvrwrecKu
(no upoexquflM Ha KoopAI'IHarHue ocn) cyMMy BeKTopoB, Bbrqzcrqrb cKanrpHoe 14 BeKropHoe
npov3BeAeH[fl AB)ry. BeltTopoB u 3]1'arb csoficrsa grux npoll3ne4enzfi a B KrrHeMarHKe r,r ALrHa-
Mr4Ke - auQ$epeHqLrpoBarb BeKropbr.

HaAo raxxe yMerb cno6o4Ho rloJlb3oBarbcr cucreMofi nparvroyroJrbHbrx AeKaproBbrx Ko-
opAI,rHaT Ha nJlocKocTu n B npocrpaHcTBe, 3HaTb, rrTo TaKoe eAlHr4rlHbre BeKTopbI (oprrr) err,rx
ocefi u KaK Bblpax(alorc.fi cocraBntrorll4e BeKTopa rro KoopAr4HarHbrM ocrM c rroMorrlbro oproB.

lnr ra:yreHl'If, KI'IHeMarrrKn HaAo coBeprreHHo cno6o4Ho yMerb auQ{epeHq}rpoBarb
Qynxqur'r oAHoro nepeMeHHoro, crpolrrb rpaQrarra orax Qyurqufi, 6rrrr a"unorirr c roHqrr4r-
ML o ecrecrBeHHoM TpexfpaHHuKe, KpI{BI43He npunofi v pa1uyce KplrBpr3Hbr, 3Harb ocHoBbr reo-pr4u KpHBbIX 2-ro [optAKa, lr:yraeuofi B aHaJrpnuqecrofi reoMerprru.
fitt'- uzytewlq K]'IHeMarHKu HaAo Werb HaxoAH: b r.{Hrefpiurr (HeonpegeJreHHbre n olpeAeneH-
uue) or npocreftulrx SyHxqr'rfi, BblrtrcJltrb sacrHbre npon3BoAHbre r{ [onHbrfi auS6epeHrlr{an
Oynr<qufi HecKoJIbKI4x [epeMeHHbrx, a raK]r(e yMe'rb u]rrerplrpoBarr gusQepeHur4ruurbHbre ypaB-
Henzs l-ro noptAKa c pa3AentrcIul-IMkIct repeMeHHbrMr4 14 nzuefiHue au66lpen-
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ffffi; 
waBHe*vn' 2-ro nopr4xa (o4aopoAHble I{ HeoAHopoAn'e) c rocrorHHbrrrau roaQ@u-

flpu uryreuvu Marepu'ta no yte6nuKy HyxHo, npexAe Bcero, yrcHt4Tb cylqecrBo Kax-Aofo I43naraeMofo raM Borlpoca' frasHoe - 3To IIoHtrb r.r3JroxeHHoe n yre6uuKe, a He ((3a-yqrzTb)).

I4syrarr
uu) uln ,,o fJraB 

reMaM (nyHKTaM rIpI4BoAI{Mofi arru'e lporpaM-

cHaqa'na pr4iln reMbr (uaparpasa), oco6enHo He 3aAepxr-Batcb Ha roM' t{To [oKa3aJlocb He coBceM noHtrHbtM: llacro 3To craHoBLITct noHrrHbIM Iz3 no-cneAyrcqero. 3areu HaAo BepHyrbcf, K MecraM
paso6parrcq B roM, qro 6uro Hef,cHo. Oco6oe sH
QoprraynlrpoBKz coorBercrByroqnx orpeA lr,
r yve6Hzxe Kypcr4BoM krnv pa3pl1xofij; s ,rx
KaxAoe cJIoBo lt oqeHb noJIe3Ho noH'f,Tb, lor{eMy AaHHoe tronoxeHlle csoprr,rynnpoBaHo I4MeHHoTAK.

oAHaxo He cneAyer craparbct 3a)AI'IBarb SoprraynzpoBKr4; BaxHo rro'rrb rrx cMhrcJr HyM eTb I{3JIOxlITb pe3yn bTaT C BOLI Mr.t CJrOBaMr,r.

Heo6xolzuo raruKe rloHtrb xoA Bcex AoKiuarenbcrn (u MexaHuKe onlr o6rr.rHo Hecnox-nrr) u pa:o6parbcr B r4x Aerirnrx.
lorararelrcrBa HaAo yMerb Boc[poz3BoAr.rr6 caMocro.rrreJrbHo, qro HerpyAHo cAeJrarb,IroHtB nAelo .qoKa3aTenbcTBa; rrbrTaTbcr npocTo (Gayr{zBaTb)) He cneAyer, Huxaxofr rroJrb3br 3ToHe rrprrHeceT.

3axoH qHs I.t3)rrreHze reMbr, troJle3Ho cocraBurb
3au.sAbrBar e yre6uux.

rparxufi KoHcneKT, rro Bo3Mo)KHocrtr He

lrpu uzyueruun cneAyer yAenr{rb npzo6pereurro HaBbrKoB pe-
,ueHl4'f, 3aAaq' lnx er uHoti reuu, HaAo cHaqara o6ssarersHo pa3o-6parrcr B pelueHllf,x q. Koropbre rrpr4BoArrcr n yre6nuxe, ooparue
oco6oe BHnMaHue Ha MeroAuqecKne wa3alus no ltx perxeHr4ro. 3areu nocrapafirecb peurr4rb
caMOcTOtTenbHo HeCKonbKo aHallorur{Hbrx galLas vr3 c6opHura 3aAar{ I,I.B.MeulepcKOt-o rzJDtA'A' 'fl6loncKoro H IIocJIe 3Tofo peml4Te coorBercrByroqyro 3aAaqy r,r3 KoHTponbHoro 3araHufl,.

3attoH't,e H3yqeHI'Ie reMhl, Hyx*o rIpoBepI,ITb, Mox(ere nr,I BbI Aarb orBer Ha Bce Borlpo-
cbr nporpaMMbr Kypca no eroft reue (ocyuecrBkrrb caMonpoBepry).

flocrolrxy Bce Borlpochl' Koropble AonxHbr 6urr nsyreHbr r,r ycBoeHbr, B rrpofpaMMe
IlepequcneHbl Aocraroqno no4po6uo, AoloJlHurenbHble Borrpocbr AJrr caMonpoBepKr,r 3Aecb Henpl4BoAtrct' OAsaro ogeHb rIoJIe3Ho cocraBr4Tb [eper{eHb raKr.Ix BonpocoB caMocrorre6uo (r
or.qelruofr rerpaAr.r) cneAyrouLtM o6pasona.

Haqas ll3rreHlre ouepe4uofi TeMbI rlporpaMMhr, Bblrrucarb cHaqaJla B TerpaAr4 [ocneAo-
BareJrbHo Bce nepeqzcJleHHble B nporpaMMe Borrpocbr arofi renarr, ocraBrrB cnpaBa rxr4poKyro
KonoHKy (none)' 3arevr rlo Mepe u3yqeHuf, Marepnana renru (vreuur yre6nzra) cne4yer B rrpa-" fl3naraercr coorBercreyroqzfi Borrpoc,

KOTOpbre BbrpaxaroT oTBer Ha Borrpoc
nonHbl [eper{eHb BorrpocoB Anf, caMo_

rroAfoToBKe K 3K3aMeHy.
anacaB coor.BercrByrouyro Qopvyny (ypanne_

uze), ecrr Bo3MoxHocrr no yre6unxy 6rtclpo [poBepLITb, npaBuJrbHo Jrr.r ?To cAeJraHo, ecJr14 BnpaBunbHocrl cBoero orBera coMHeBaerecr. HaroHeu, no rerpa ALr c ^raoa.y1t4 BorrpocaMr{ Bo3-
Mo)I(Ho ycraHoBltrb' Becb nu Marepuan' flpeAycMorpeHnufi flporpaMMofi, r uryreH (ecnr4 r,r3y-qeH Becb Iv1arepltuu, To nporl4B KaxAofo Bonpoca e lpaeofi KoJIoHKe 6yaer yKa3aHa coorBer-crBylolqar crpaHr,rqa yre6Hraxa).

Pa6oqag yre6uar nporpaluMa no Aucqurnuue <TeopemwrecKaa JvexaHuKa)) cocraBJreHa BcoorBercrBl{I4 c rpe6onaHvsMlz^ {Degepalruoro focygapcraeHHoro o6paronarenbHofo
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craHAapra Bo I4 r{e6Horo rrraHa rro HarrpaBneHuro 2.1s.03.04 <<Aemoilamkaqun
mexHorozu.tecKux npo4eccos u npouseodcmeD.

krzyaeuue rnc\uiln''br npoxoAr4T n sopue JreKrlrroHHbrx, npaKTrrrrecKr,rx uHHrepaKrr.tBHHx :aHqrafi .

Buaat.ltu rer(yrqero
pacverHo-rpa$uuecxux
caMocrorreJmHofi pa6oru.

r(oHTponr flBJJfleTcfl npl4eM
pa6or, Tecrr4poBaHHe,

r4H4uBLt4yurbHrrx 3aAaHurt s SopuenpoBepKa Bbr[oJrHeHr{s, zananufr

Py6exHufi KoHrponb - KypcoBaq pa6ora.
I,'Iroronrrfi KoHrponb - 3K3aMeH.

1 1. TexnonozuqecKan Kap ma ducqunnunot

Kypc I, II rpyrna POl9AP62ATII cerraecrp II,III
Ilpelo4anarenb - JreKrop I{unHrafilo II.C.
Ilpeno4an arenb, BeAyrrlz fi npaxruuec Kue saHflTkrfl I{n n n xafi lo II. C.
KaQeqpa <<Anroruaru3arlrfl TexH oJrorrr rrecKfix npoueccoB rr rrpo'3BoAcrB))
Becosofi Kog00uuueHT AI4cIIunnI,IHbr B ro"o*yn"ofi pefirranrorofi oqenxe, paccqr.rrbrBaeuofi no

o-p eum u Hzo e an cu cm en ar1

HalrNreuogaFrue aucuunr,ur'st / xypca

Ypoeenr//cryneHu
o6pa:oeaun.n

(6ara.laeprar, cneqr-
alrrer, ruarncrparypa)

Craryc AllcqrlnrHHbr s
pa6ovelr yre6Hov nnaHe

(A, E, B, f)
(ecnu oeedena,vo-

dynouo-pefimuH?oaat
cucmertal

Koruqecrgo 3aqerHErx elrr4-
Huq / rcpe4aroa

TeoperuuecKar MexaHhKa oaKanaBpuar B 5

Cmexnule .qIlculrIIJu{Hu no yqe6uontv r-u"r, (npncuut,
TexHV.recrue cpeAcrBa aBTOMaTH3aUr,II4, CpeACTBa aBTOMaTHrrecKoro

TzqgcKat MexaHI{Ka- flnvKilzftlJ2'q \rcy Au u|.t
[poeKTr.rpoBaHr{r, Teope-

(exo.4Hofi pefir[ur-roHTport, [poBepKa (ocraror{Hbrx>> zuauui,t,ro cMexHbrM rucuunnr,rHaM)

Teua, raaanre tlnn MeponpuflT[e BxorHot-o KoHTpoJrfl
Buao rexyrtefi

aTTecTall I l.t

Ay[t4TopBas qnn

BHeayaIropHat

Mrurua,rrHoe
KOJ| t.,| q ecTBo

6amos

MaxcaualuHoe
KOflU 'lecTBo

6arros
vcHoBHbre noHrTt4t B BCKTOpHOi.' alre6pe TCCT ayArrropHuu 2 5
luSSepeuuvarrbHbre QyHxqnu "ei*6nixuxIIepeMeHHLIX orpoc ayAHropHat 2 5

lh'oro: 4 l0
E

(npoaepxa zaauui.r u yueuuft lo Aucuunnune)

Telra, raAasue l,rnu Meponpnqrue reKyuero KoHTporq BHarr rerFqeil
aTecTaut4tl

Ayawropuat wau
BHeayaHTopHat

MuHnua,rsnoe
KOJII,.|qCCTBO

6aa,rog

Marcnua,rrgoe
KOJ'TH'{ECTBO

6aJros
Crarura TECT ayAhTopHat 2 5
Kunenaaluxa TECT aylJ.nropHa, 2 5
{uuauuxa TECT ayr\w'ropHafl 2 5

llroro: 6 l5
AOTIOJI HIITEJ-IbHbIIZ M OA YJIb

Teua, :a4aHue rlJrl,t lreponpflflTfle aonoJtnureJrbuoro KoH_
TpoJrfl

Bn4n rexyqefi
aTrecTaquI.l

AyI'ATopHaalr',nu
BHeayanTopHas

Mrnnuanruoe
KOTilqCCTBO

6a.n.ltos

Maxctva.nrHoe
KOJIhqecTBo

6araos

vlJrll

ZJ



llroro MaKcr.tMyM:

Heo6xoAurvrrrfi unnr.ruyM AJrn floJryrreHus raro.osoft
DlercyroqHoft arrecrau nu ! 6at:lla

Pelr4nrosaq c4creMa Hg qpeaeFa

lonoluureJrbHbre rpe6onaHnq Aflq cTyAeHTOB, OTCyTcTByroq[x Ha 3aHrTnqxyBar(ureJrbuofi npnvune:
Vcrsoe co6ece,[osaHue
O6.f, sarerrHoe BbrrroJrHeHlre uo-rpaQr.ruecxax pa6or
TecruponaHze

Cocrasfirem

3an. KaSelpofi: Aouesr

CornacosaHo:

luperrop $utmwra IIfY zrra. T.f . IIIee
s r. Psr6Hzqa: npoSeccop aBJrr4HoB Zropr Arexceesnq

a;nt,8t.Palr;-s\

)r,i 'r'i'f2';;1ii;|1

Prtdttr,luxwi
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