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Conepxanue

BBenenue

Lenb 1 3a1a4u U3y4eHUs! TUCHUTUIIMHBI

O6opynoBaHue U MaTepUabI

HaunmenoBanne 1abopatopHbIX padboT

Coneprxanue 1a00paTOPHBIX padOT

JlaGopaTopHas pabora Nel. M3ydyeHue nBW>KeHHS Tejia, OpOIIEHHOTO IO YT-
JIOM K TOPU30HTY.

JlabopaTtopHas padota Ne2. OmpeneneHue MOIyJsl CABUTA METOIOM KPYTHIIb-
HBIX KOJIEOaHUIA.

JlaboparopHnas pabota Ne3. OmpezeneHne MOMEHTa WUHEPIIMH MaXxOBOTO KoJie-
ca.

JlaboparopHast pabora Ned. OmpesesieHne CKOPOCTH TOJIETA ITYJIH C TIOMOIIBIO
(bU3MUECKOTO MasITHHUKA.

Y4eOHo-MeToanuecKkoe U nHpGopMaloHHOE 00ecriedeHne JUCIUILTUHBI
[lepeueHbp OCHOBHOW M JOMOJHUTEIBHOW JUTEPATYpbl, HEOOXOAMMOHN IS
OCBOCHUS JIUCIIATLITMHBI

IlepeueHp y4eOHO-METOAMYECKOTO OOECHEeUeHHUs] CaMOCTOSATENbHOW paboThI
oOyJaromuxcs Mo AUCIUTUIMHE

[Tepedens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHON cetu MHTep-
HET, HEOOXOIUMBIX TSI OCBOCHUS JUCIIMILTUHBI

[Ipunoxxenus

Crp.



BBenenne

Lenpto paboThl B 1a00paTopuu SIBISIETCS YIIIyOJeHHE W 3aKpeIyieHHe MPHOOPETEHHBIX
TEOPETUYECKUX 3HAHMM IyTEM 3KCIEPUMEHTAJIBHOM IIPOBEPKU TEOPETHUYECKHUX IOJIOKEHHH, a
TaKXe 3HAKOMCTBO C 3JIEKTPOHHBIMH KOMIIOHEHTaMM, 000pYyJOBaHUEM, U3MEPHUTEIbHBIMU MPH-
0opamMu U anmapaTypoi, UCIIOJIb3YEMbIMH B JIA0OPATOPHUH.

B pesynbTare BbIoNHEHHs J1aOOPAaTOPHBIX pabOT CTYAEHTHI JOJDKHBI IPUOOpECTH yMme-
HUS ¥ HaBBIKU 110 COOPKE U UCCIICOBAHUIO IEKTPOHHBIX CXEM U IPUOOPOB, U3MEPEHUSIM HJIeK-
TpUUYECKHX BeJMYMH. TemaTnka Ja00paTOPHBIX PadOT MOJHOCTBIO COOTBETCTBYET COZEPIKAHUIO
OCHOBHBIX pa3/IeyioB Kypca, H3y4aeMoro B BBICIIMX TEXHHUECKUX YUeOHBIX 3aBeJieHUsAX. B mpen-
JaraeMoM y4eOHOM OCOOMH OMUCAHO OJAMHHAALATH Ta00paTOPHBIX padoT. B onucannm xaxmoin
nabopaTopHOil paboThl CPOPMYIHPOBaHA €€ LeNb, U3JI0KEHbI OCHOBHBIE TEOPETUYECKHE IOJIO-
JKEHUS, ONMCAHA CXEMa YCTAaHOBKH I MPOBEACHUS IKCIEPUMEHTAIbHOIO HUCCIIEN0BAHUS, JaHbl
PEKOMEHIALIMY 10 MPOBEAECHUIO ONBITOB U 00pabOTKE pe3y/lbTaTOB MU3MEPEHUH, a TAKKE KOH-

TPOJIbHBIE BOIPOCHI.



1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

[enpro ocBoeHUsT AUCIUILTUHBI «DHU3uKay sBiseTcs GOpMUPOBAHUE Y CTYICHTOB KOMIIE-
teniuu OIIK-2, kak cpeacTBa, MO3BOJSIONIETO BRIPAOOTAaTh HABBIKU (DU3MUYECKUX MCCIEIOBAHUN
B cepax akaJeMHuecKon, MpopecCHOHATbHON U O0IIEHAYUYHOU e TEIbHOCTH.

3ajaund OCBOCHHUS JUCHUIUIMHBL: U3YYCHHE 3aKOHOB OKPYKAIOIIETO MHUpA B UX B3aUMO-
CBsI3M; OBJIaJeHUE (YyHAAMCHTAIHHBIMA MPUHIUIAMH ¥ METOJAaMH PEIICHUS HAyYHO-
TEXHUUYECKUX 33/1a4; GOPMUPOBAHUE HABBIKOB MO MPUMEHEHHIO MOJOXKEHUH (QyHIaMeHTaIbHON
Gu3MKM K rpaMOTHOMY HAy4YHOMY aHallM3y CHUTYyaluil, ¢ KOTOPBIMH HHXEHEPY MPUXOIUTCS
CTAJIKUBATHCSl TIPH CO3JaHUU HOBBIX TEXHOJIOTHH; OCBOCHHE OCHOBHBIX (PH3UYECKUX TEOPHIA,
MO3BOJISIIOIIUX OMKCATh SIBJICHUSI B MPUPOJIC, U NPENIETIOB MPUMEHUMOCTH 3TUX TEOPUM IS pe-

MMCHUA COBPEMCHHBIX U MCPCIICKTHBHLIX TCXHOJIOTUYCCKUX 3a/1aq.

2. Obopyooeanue u mamepuani

AmnmaparHble CpeicTBa:

JIaGopatopusi MEXaHUKHU U MOJIEKYJISIPHOM pr3uku

— JIaGopatopusiii crenn «Ckambs JKyKoBCKOT0Y

— JIaGopaTopHslii ctenn «MarmHa ATByaa»

— JlaGopaTopuslii crenn «MasTHUK MakcBenia»

— Habop nemoHcTpanoHHblit «MeXxaHHUeCcKue sBICHH

— Habop naboparopHblii «Mexannka» (pacipeHHbIN)

— Bechl TexHMUECKHE HACTOIbHBIE C pa3HOBECAMU JIEMOHCTPALIMOHHBIN

— Habop nemoHcTpanonHsiit «/{MHaMUKa BpaIiaTeIbHOTO JBUKEHUS

VYuebHas ayauTopus Ui MPOBEACHUS Y4eOHBIX 3aHATHUH, OCHaIleHa 00OpyIOBaHHUEM U
TEXHUYECKUMHU cpeicTBaMu oOydeHus. IlepeHOCHON HOYTOYK, HPOEKTOp, J10CKAa MarHUTHO-

MapKepHasl.



3. Haumenosanue nadvopamopuvix padom

Ne Templ
MUCLAIIINHEI

HanmeHoBaHMe TeM JUCIUIUTMHBI, UX KPAaTKOE
COZIepKaHKE

O0BeM
4acoB

W3 Hux npakrtuye-
CKasl IOArOTOBKA,
4acoB

3 cemectp

JlabopaTopnasi paGora Ne 1. I13yuenue nuxe-
HUS Teja, OPOLIEHHOTO 101 YIJIOM K TOPU30HTY.
[ToaTBepAUTDH HA OIBITE CIIPABEIUBOCTD (HOPMYIT
KWHEMaTHUKH, 3aKOHOB IMHAMHUKHU U 3aKOHOB CO-
XPaHEHUsl UMITYJIbCa U SHEPTUU.

JlaGoparopnas padora Ne 2. OnpeneneHue Mo-
JUyJIsl CIBUTa METOJIOM KPYTUJIbHBIX KOJIEOaHUIA.
Onpenenuts MOAYNb CABUTA CTAIbHOW IIPOBOJIO-
KM METOJIOM KPYTHJIbHBIX KOJIEOaHUH.

12

Jlaboparopnasi padora Ne 3. Onpeznenenue Mo-
MEHTa WHEPIIMU MaXOBOTO KoJieca.
HaiiT MOMEHT HHepIuU TBEPJIOTO Tea.

12

Jladoparopnasi padora Ne 4. Onpezenenue cko-
POCTH TOJIETA MYJIU C TOMOIIbIO (PUZUYECKOTO
MasITHHKA.

Omnpenenenre CKOPOCTH MOJETA MU C IOMOIIBIO
(U3MYECKOro MasITHUKA.

Hroro 3a 3 cemectp:

36

Hroro:

36




4. Cooeprcanue nadopamopHnulx padoom
Jlabopamopuaa paboma Nel. H3yuenue osusicenusn mena, OpouieHHo20 noo y2nom K

2opu3onmy

Heﬂb p060Mbl.’ IOATBEPANUTH HA OIBITC CIIPABCAJIUBOCTDH (bOpMy.]'I KHMHCMATHUKH, 3aKOHOB

JAUHAMHWKU U 3aKOHOB COXpPaHCHUA UMITYJIbCA U SOHCPTHUU.

Ocnoevl meopuu:

OcHOBHOH 3a7jauell MEXaHUKHU SIBJISIETCS OIIPEJIEIICHUE NIOJIOKEHNUS TeJla B IPOCTPAHCTBE
B JF000I1 MOMEHT BpeMeHHU. 3Hasi KOOPAMHATHI Tella BCErAa MOXKHO HAWTH €ro CKOPOCTH U YCKO-
peHus (10 ONpeneaeHUI0 ITUX BeJMYUH). OCHOBHBIMM 3aKOHAaMHU, CBA3BIBAIOILMMU 3TH BEJINYH-

HbI, CUJIbI U MACCy TEJIa ABJISIFOTCS 3aKOHBI HrproToHa 1 3aKOHBI COXpaHCHUAA.
2

d-x
N3 Broporo 3akona Herorona F = Z F nerko momyuuTh ypaBHEHUS IBM)KCHUS Tela

0] JEMCTBUEM IOCTOSHHOW CHUibl (PABHOYCKOPEHHOE IBM)KEHUE WM PAaBHOMEPHOE JIBU-
KEHHE, €CIIU PaBHOJACICTBYIOIIAs paBHA HYJIIO).
Teopua meTtoaa U onnucaHue yCTaHOBKU

YcranoBKka npecTaBisieT cOO0M MPYKUHHBIA MUCTOJET, KOTOPBIM MOXKHO YCTAaHOBUTH HA
pasHoii BbicoTe N ¥ MoOA pasHEIMHM yriaMu (f K rOpH30HTY. 110 IIKane MHUCTONETa MOYXHO
ONpe/IeNINTh CHITy YIPYToCTH Npyxunbl F 1 aGcomornyro ee nepopmarmio Al = X. ITo mu-
HElKe, Jexanien Ha CToJe, MOKHO U3MEPUTH JadbHOCTh MOJIETA S mapuka maccoit M.

TakuM 06pa3oM, HEMOCPEACTBEHHO MOXHO M3MepuTh Bhicory N, yrom &, cuny F,
ckatie X, JaTbHOCTH ToJIeTa O | Maccy maprka M.

PCBYJ'ILTaTBI HEMMOCPCACTBCHHBIX I/ISMepeHI/Iﬁ AOJDKHBI, B IpCAcIax HOFpCHIHOCTGfI HU3ME-
peHI/II\/II, YAOBJICTBOPATH 3aKOHAM KUHEMATUKW U TUHAMUKH.

[Ipu nedopmanuu npykuHbl Ha X CM. Ha MIApHK OyIeT AeHcTBOBATh cuila ynpyroctu F
. Tlo dopmyne 3axona I'yka, F = KX, naiizem ko3 duiment ynpyrocts npyxuHsI

K=F (1)

— (=)
X M



2
kx
[ToreHimanbHast SHEPrus NPY>KUHBI WW = —— IMOCJIE €€ pacupsAMIICHUs MEPENIeT B

2 2
kx*  mu,
KMHETUYECKYIO SHEPIHUI0 1apuka, T.e. —— = ———. Ciie10BareabHO

k F-X
v, :X1/—:>u0 = 2
m m

Takum 00pa3oM, INAPUK HAYMHACT CBOOOJHBINM IIOJET C HA4YalbHOM CKOPOCTBIO U,

HaIpaBJICHHOW NOJ YIJIOM (X K FOPU30HTY. ['OpH30HTaNIbHAS COCTABIAIONIAS CKOPOCTH

v, =0, COSa 3)
BEpTUKaAJIbHAA COCTaBJIAIOIIAA
v,, =0, Sina (4)

BpeMH II0JICTa HMIapUKa OIrpaHUYCHO BPCMCHEM JIBUXKCHHA 110 BCPTHKAJIU. 3anucan YpaB-
2

HCHUC IBIDKCHUS IO BepTukamu Y =Y + ont —~——, 3Had, yto 'y =0, yo =h , MOHO

BBIYHCJIMTE BpEMs I1OJICTA:

v +.v " +2gh
t=—" éy J (5)

3Hast BpeMs [10JIeTa, MOKHO HAalUTH JTalbHOCTh IOJIETa
S=uy,t (6)

" CPAaBHUTH CO 3HAYCHUEM NAaJIBHOCTU S , IBMCPCHHBIM HCTIOCPEACTBCHHO.

Ykazanue no mexnuke 6ezonacnocmu:
VYkazaHus M0 TeXHUKE 0€30MaCHOCTH TMPHU BHITIOJIHEHUH JIA0OPAaTOPHBIX pabOT MpuBee-

HBI B IIPWJIOKEHHUE A.

Ykazanusa no evinonnenuio nabopamopnoit pabomut:

1.Onpenenure B3BemMBaHUEM Maccy Iapuka [Tl. BeiuncianTte OTHOCUTENbHYIO MOTpell-
HOCTh Macchl M.

2.3aKkpenure MUCTONET Ha BbicoTe N Tox yriaoM ¢ . BelumcianTte OTHOCHTEIBHEIE T10-
rpemHocTy BHICOTH N 1 yrima (& .

3.PacTaHyB NpyKUHY MUCTONETa HA X CM, ONpPEENHTE 110 IMHAMOMETPY cuity F . Bel-
YUCIIATE OTHOCHTENBHBIE orpemHocTd X u F .

4.BeictpenuTe 5-7 pa3 npH oaHUX U Tex ke 3Hauennsax X u F . Ilpu kaxmom BeIcTpene
M3MepsIiiTe JaIbHOCT TOTeTa O . BBIUMCINTE OTHOCHTEIBHYIO MOTPEIIHOCTh HEIOCPEACTBEH-
HOTO H3MEPEHHS JATBHOCTH O .

5.Beruncaure:

a) K09POHUIMEHT KeCTKOCTH NpyxkuHbI mucTonera K mo dopmyme (1);

0) Ha4YaNbHYI0 CKOPOCTH NoJIeTa Wapuka U, no gpopmyie (2);



B) BEPTUKAJIBHYIO COCTABJISIOLIYIO0 Ha4aJIbHOM CKOPOCTU on ;
I') BEpTUKAIbHYIO COCTABIIAIOLIYI0 KOHEYHON CKOPOCTH L,
J1) TOPU30HTAIbHYIO COCTAB/IAIONIYIO HAYaIbHOU CKOpocTH Uy, ;

€) TOPU30HTAIbHYIO COCTABIAIONIYI0 KOHEYHOH CKopocTh U, .

6.Bbruncanre ganpHOCTH mosera no ¢opmyse (6) U CpaBHUTE CO 3HAYCHHUEM, MOTYYEH-
HBIM B ITyHKTE 4.

7.BpluncinTe U3MeHEHHE HMITyJIbCa MapruKa 3a BPEMs I10JICTA ‘Aﬁ‘ . Beraucimre Cuiy,

W3MEHHUBIIYIO UMITYJIbC IIAPHKa 3a BPEeMs I10JIETa.
8.CpaBHuUTE 3HAUYEHUS MTOTEHLUAJIBHOW SHEPTUU CKATOW NMPYKUHBI, HAYAJIbHON KUHETH-
YECKOW PHEPrUM IIAapUKa U KOHEYHON YHEPIUH IIapHKa.

Cooepocanue omuema:

OTuer HOKEH COlepKaTh:

HazBanue paboTsi;

Llens paboThI;

KpaTkue TeopeTnueckue CBEACHHUS,

Ornucanue UCToab3yeMoro 000pyI0BaHUS U MaTEpPUAJIOB;
[TopsiioK BBITOTHEHHUS PaOOTHI;

Beruucnenust u o00paboTka pe3ynbTaToB;

N o o~ w d e

BriBoapbl.

Konmponvnwie é6onpocwi:
1.Chopmynupyiite DpUHLIKII CYNIEPHO3UIMH IBHXeHU. [ 1e oH npumensiercs?
2.BwiBeniTe ypaBHEHHUE /IS ONIPEISNICHHS TToJIeTa Mapuka, OPOIIEHHOTO MO yIiioM O K

TOPU30HTY C HAYAIIbHOM CKOPOCTBIO U, .

3.BriBeniTe MakCHMalIbHYIO BBICOTY MOJbEMa IIApHKa, OPOIIEHHOTO TMOJ yrioM O K
TOPU30HTY C HAYAIIbHOM CKOPOCThIO U, .

4.BriBeauTe ypaBHEHHE 1aJbHOCTH I0JIETa IapuKa, OPOIIEHHOTO MO/ YIJIoM (X K ropu-
30HTY C Ha4aJIbHOM CKOPOCThIO U, .

5.Ilox KakuM yriioM Hajo OPOCHUTH TENO, YTOOBI NAIBHOCTH I0JIeTa Oblla MaKCUMalibHa?
[Tpu xaxom yrie OpocaHus BHICOTA IOJIETa paBHA €ro JajJbHOCTH?.

6.Uro Takoe nedopmanus, «ynpyras nepopmanus»? ChopmynupoBaTh 3akoH ['yka.

7.Yto Takoe moTeHUMaNbHas SHeprus? BeiBeautre Gopmyny HNOTEHUMATbHONW SHEPruu
CKaTOM NPY>KUHBI.

8.Uto Takoe KuHeTHYecKas dHeprus? BreiBemure GopMmyiry aisi KHHETHYECKOW SHEPTUH
Tena, ABUKYIIETOCs MOCTYATEIbHO.

9.ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHWYECKOUW 3Hepruu. Korma oH He BBIMOHS-
erca’?

10. Yo Takoe umirynbsc? ChopMyIHpyHTE 3aKOH COXPaHEHHS HUMITYJIbCA.



Jlabopamopnas padoma Ne2. Onpedenenue mooynsa co8uza Memooom KpymuabHboIX

Konebanuii.

Heﬂb pa60mb1: OIIpE€ACIINThG MOAYJIb CABUI'A CTabHOU ITPOBOJIOKH METOAOM KPYTUJIbHBIX

KOJIeOaHUiA.

Ocnoevt meopuu:

N3MeHeHne B3aMMHOIO PacCIiONOKEHUSI YaCTULl Tejla, KOTOPOE MPUBOJUT K U3MEHECHHIO
ero (hopmMbI 1 pa3MepoB, HA3BIBAIOT deghopmauueil.

Jledopmariuu MOTYT OBITH BEI3BaHBI BHEITHUMH BO3JCHCTBHSIMH (MEXaHUYECKUMH, JICK-
TPUYCCKUMH WM MAarHMUTHBIMU) WJIM U3MEHEHHUEM TeMIIepaTyphl Tejla. 371eCh pacCMaTpUBAIOTCS
nedopMaIui, BOSHUKAIOIIUE P JICUCTBUN CHII Ha TEJIO.

B TBepabix Tenax nedopMaiiuio Ha3bIBAIOT yRPY2oil, €CIU TOCIe MPEKpaIleHus IeHCTBUS
CWJIBI OHa mcYe3aeT. Ecnu ke nedopmanms coxpansieTcs U Mociie MpeKpanieHuss BHEITHETO BO3-
JIEUCTBUs, TO €€ Ha3bIBAIOT naacmuyueckoi. [IpoMexXyToUHbIi cilydyal, T. €. HEIIOJIHOE UCUYE3HO-
BeHUE Jepopmanyu, IPUHITO HA3bIBATh yHPy2onaacmuueckoil nehopmammei.

Hanbonee mpocteiM BHAOM aedopMalvi SBISETCS pacmsicenue (cocamue). OHO,
HanpuMep, BO3HUKAET B cTepkHE (puc. 1. a,0) npu AeHCTBUM CHUJIbI, HAIIPaBJIEHHON BJOJb €ro

. Al .
ocu. Ecnu crepxens amuno# | ipu sToM yamuamics Ha Al, To € = T ABIsIeTCS Mepoid aedop-

Mallu¥ PacTsSHKEHHSI U Ha3bIBACTCS OMHOCUMENbHBIM YOIUHEHUEM.
Hpyrum BunoMm nedopmanuu siBisiercs: cogue (puc.2. a, 6). Cuia, KkacaTenbHas K OZHOM
U3 TpaHeil MPSIMOYTOJIBHOTO MapajlIeNieNtIIe/1a, BEI3BIBACT €ro JedopMaliuio, IpeBpaas B Ko-

Pric.1. Puc.2.

COYTOJIbHBIN Mapaiiesnenunes (CM. MTPUXOBBIE JIMHUM HAa PUCYHKE). YTOJ Y HA3bIBAIOT YIJIOM
CABHTA, a 1 Y — OTHOCHUTEIbHBIM CABUTOM. Tak Kak 0OBIYHO yroJl Y MaJl, TO MOXKHO CUUTATh tg y
et ’Y

[Tpu neiicTBuM Ha Teno BHEWIHEH nedopMupyrOIIel CHUIbl PACCTOSHUE MEXY aTOMaMH
(uoHaMu) U3MeHseTcs. DTO NPUBOIUT K BOSHUKHOBEHHIO BHYTPEHHHX CHJI, CTPEMSIIUXCS BEp-
HYTb aTOMBbI (MOHBI) B II€pBOHAYANIbHbIE MOJIOKEHUA. Mepoi 3TUX CUJI SABISIETCS MeXaHuuecKoe
Hanpaxcenue (VI IPOCTO HAIIPSDKEHHUE).



HenocpencrBenHo HampsikeHue He u3Mepsiercsi. B psize ciiyuaeB ero MO>KHO BBIYUCIUTD
Yyepe3 BHEIIHUE CHJIBI, JICHCTBYIONIME Ha Teslo. KOCBEHHO HampsyKeHHE MOXHO OINPENENUTh 10
HEKOTOPBIM (hr3ndecKuM dppexTam.

[TpuMeHHUTETHHO K NeOPMALIUN PACTSIKCHUS HARPAHCEHUE ¢ MOXXHO BBIPA3UTh KaK OT-
HOIIICHUE CHJIBI K IIOMIAIH IMOTIEPEYHOr0 CeUeHUs CTepKHs (puc. 1, 0):

F
o= [H/u 2] @)

Jns negopmanuu caBura HampspDKEHUE T BBIPAXKAIOT KaK OTHOLICHHWE CHIIBI K TUIOIIAJH
MOBEPXHOCTU TPaHHU, K KOTOPOH cuia kacarenpHa (puc. 2. 6). B aTom ciiydae 7 Ha3bIBalOT Kaca-
menbHbIM HANPAICEHUEM '

T = g . 2
Yupyrue mansie AeopManuy MOJUMHSIOTCS 3aKOHY ['yKa, COriacHO KOTOpOMY Harpsi-
KEHHE MIPONOPLMOHANIBHO Aedopmanuu. [t 1ByX pacCMOTPEHHBIX CilydaeB (pacTsDKeHHe, Cka-
THE) ATO AHATUTUYECCKH 3aITMCHIBACTCS TaK:
oc=E¢ nu =Gy, (3)
rne E — monynb FOunra, a G — mMoxynb caswura.

: OKcllepUMEeHTalbHasi ~ KpUBasi  PacTsKEHUS
npuBeneHa Ha puc. 4. Yuactok OA COOTBETCTBYET
ynpyrum aedopmanusm, Touka B — npeodeny ynpy-
20ocmu, XapakTepu3yloleMy TO MaKCHMalbHOE
HanpsDKeHUe, IpyU KOTOPOM ellle He UMEIOT MecTa Jie-
¢dopmanmu, oOCTaroIUecss B Tele IIOCIE CHATHS
HarpspKeHus (0CTaTouHbIe aedopMaliun).

l'opuzonraneueiii yyactok CD kpusoii pac-
F TSDKEHUS COOTBETCTBYET Hmpedeny meKyuecmu —
HaNpPsODKCHUI0, HAa4YMHAsA C KOTOPOTO Aedopmanus
allas BO3pacTaeT 0e3 yBenuueHHs HampspkeHus. W, Hako-

: &b HEll, HamnpsHKeHUe, OIpeeNsieMoe  HanOOIbIIeH

© Harpy3KoM, BBbIIEP)KMBAaeMOH Iepesa pa3pylleHUEM,

//////////Z"ﬂﬂ- :

N

/

Puc.3. SIBJISIETCSL HPE0eoM RPOYHOCHU.

Jedopmarust KpydeHUs] BO3HU- oA KaeT, eciiu
OJINH KOHEIl CTep>KHs (TPOBOJIOKH) 3a- \ KpYy4YUBaTh
napoii cuiioit F ¢ momenTom M, a npy- IO KOHeEll
3aKkpenuTh HemonaBwxkHO (puc.3). Iloxg ' 8 necTBU-
€M 2TOH Tmapbl CHJI CBOOOIHBIA KOHEI] A CTEPKHSA
MIOBOpPAYMBAETCA HA yroil ¢. Yroia @ Ha3bIBAIOT
yriaoMm kpydenus. [ledopmarus kpyde- HUS ABJIS-
€TCS YUCTO CABUTOBOW, HO HEOJTHOPOJI- 0 z HOU. 3a-
koH ['yka mams nedopManuu  KpydeHwHst yTBEp-
’KJIaCT TPOTIOPIHOHAIBHOCTh yIJia 3a- Puc4 Kpy4HBa-

HMS (0 MOMEHTY Kpyuenus M mpu manbix yrmax ¢@: M =—f@.

3HaK «MHUHYC» IOKa3bIBAET, YTO MOMEHT KPYYCHHUS HaIlpaBJieH B CTOPOHY, OOpaTHYIO
HarnpaBJIeHUIO 3akpyunBaHus. KoHcraHTa f Ha3bIBaeTCs MOCTOSHHOW KpY4eHHUs (MM MOJIYJIeM
KpydeHus). MOXKHO MMOKa3aTh, 4TO IMMOCTOSTHHAS KPYYCHHUS CBs3aHA ¢ MoayJeM caura G ¢popmy-
JI0H

f ar'G B 7d*G
2L 32L

COOTBETCTBEHHO
10



32L
zd* r )

rae r u d — pajguyc U TEaMeTp IPOBOJIOKH COOTBETCTBEHHO; L — mmiHa mposonoku. Tab-
JTMYHOE 3HAYEHHE MOy cABUTa cTamH Greop = 7,9-10%° ITa.

G=

Teopusi MeTo1a U ONIMICAHME YCTAHOBKH

Jns ompenenenus MOAyJsl cABUra mpoBosioku G B paboTe MCHOJB3YETCS METOJ Kpy-
TUJIBHBIX KoJeOaHui. KpyTHIbHBIM MasSTHUKOM SIBJISICTCSI MACCUBHBIN [IUJIMH]IP, TTOABEIICHHBIN
Ha 3Toi mpoBosoke. Llunuuap coBepiaer KpyTUiIbHbIE KOJIeOaHUsI, KOTOPbIE MPU MaJlbIX yIiiax
3aKpYYUBaHUA (P SBIIOTCA rapMOHMUYecKMMU. Ilepron 3TuxX KonebGaHuil MOKHO HAaWTH, IIpUMe-

HsA K DUWINHAPY BTOpOﬁ 3aKkoH HproToHa AJId BpallaT€JIbHOTO ABUXKCHU A

d2
=2L_wm. (5)
dt
3,I[eCL | — MoMeHT HHCpUOUN LUJIUHIApPA, M — MOAYJIb MOMCHTA YIIPYIruX CHUJI HUTH, ,I[eﬁ—

CTBYIOILMX Ha LWIMHJIP.
ITo 3akony 'yka M = — f(l) , IO3TOMY

d? d2
|—f+f(p=0 581078 —go+a)2g0=0. (6)
dt dt
f 5 27 | 5
3nece @ = T — yacToTta KoneGanuii; 1 = — =27 T — nepuop Kosebanuii. Ot-
@
croza
47°
f=lo®=—"r. (7)
T
MoMeHT MHepIUM HWINHAPAa OTHOCHTEIBHO OCH, MPOXOJALIeH depe3 LEHTPhl OCHOBA-
. D2 7°mD?
Huid, paBen | = . Hostromy f = ? [Moacrasnss f B popmyny (4), moaydum BHI-
paxxeHue i Mmoayis casura G:
162mD°L
G= 5 (8)
T°d

rae M —macca QUIMHIpa
D — anameTp uunuHIpa
d — nuametp npoBosnoku, d = 2r.
L —ayinHa npoBOJIOKH
T —epuoJ KpyTUIIbHBIX KOJIEOaHUH.
[lepuoa KpyTHIIbHBIX KOJ€OaHUM ONpenesstoT, u3mMepss Bpems t, HeoOXxoaumoe ajs co-
BEpIICHUS N KPYTUIIBHBIX KOJICOAHUH:

T= L . 9)
n
Maccy mumHIpa onpeaesitoT mo ¢gopmyne m = pV,
TJie TUIOTHOCTH p OepyT M3 TA6NMMIBI (INIOTHOCTD CTAH per = 7870 Kr/M®), a 06BEM 1H-
JTUHJpa HAXOMHUTCS 110 hopmyne Vi = nD?h/4,
rae D u h — nuamerp u BrIcOTa IIMIUHIPA COOTBETCTBEHHO.
Torna pacuernas Gpopmyna OyieT UMETh BU:

11



27z2D4
G=Lhp|— || = . 10
Plr) 4 (0

Ykazanue no mexnuxe 6ezonacnocmu:
VYkazaHus Mo TeXHHUKE 0€30MacHOCTH MPH BBIOIHEHUH JIA0OPATOPHBIX padOT MpHUBEIC-

HbI B ITPUJIOKCHUEC A.

Ykazanun no eévinonnenuto nabopamopnoit pabomel:

1. H3amepsTte BoicoTy h u nuamerp D munmunapa, a takxke amuHy L u nuametp d mpo-
BOJIOKH.

2. Heckonbko pa3 u3MepbTe Bpems t, 3a KOTOpOEe MAasITHUK COBEPIIUT N KoieOaHUi.
Uwmcno xonebanuii N 1 KOJTMYECTBO OMBITOB 3a1aET MPETo1aBaTelb

3. Pe3ynbrarel u3mMepeHuil IpeaCTaBIsIOT B BII€ CBOOOAHON TaOIHUIIBL.

4. [To ¢opmyne (9) BerumcauTe TIEpUOJ KOJeOAHMHA Uil KaXKIIOTO OIBITA U HAWUTH
CpelHee 3HAaUeHHEe MepUo/a.

o. [Tomyyennoe 3HaueHue nepuoja noacraBbre B hopmyiny (10) BeuucaInTe MOIyIb
cnsura G.

6. Boruuciute abeomotayio norpemocts AG = |G — Gieop| M OTHOCHTENBHYIO HO-
rpetHOCTh & =AG/Greop.

7. [IpencraBbTe OKOHUATENBHBINA PE3YIIBTAT U CPABHUTE C TAOIMYHBIM 3HAUCHHEM.

Cooepocanue omuema:

OT4YeT OJKEH COAepIKaTh:

HazBanue paboTsi;

[{enb paboTHI;

KpaTkue TeopeTrueckue CBEICHHUS;

Ornrcanne UCToab3yeMOT0 000pYyI0BaHUS U MaTEpPUAJIOB;
[TopsioK BBIMTOTHEHUS PaOOTHI;

Beruucnenust u o0paboTka pe3ysibTaToB;

N o a k~ wnh e

BriBopbl.

Konmponwvnwie eonpocwi:
1. Copmynupyiite 3akon ['yka aiig nedopmanuii pacTskeHUsl, CABUTA, KPYyUEHUS.
2. KakoBsbI ipeiensl IpUMEHIMOCTH 3akoHa ['yka?

3. KakoB ¢usnvecknii cmpici monyist FOura E, Mmoxyns capura G, mOCTOSTHHON Kpyde-
Hus ?

4. ChopmynupyiiTe BTOpoi 3akoH HblOTOHa A BpamarenbHOro JBHKeHHUs. KakoB
CMBICJI BEJIMYWH, BXOJSAIINX B ATOT 3aKOH?

S. [Tonyuure BeIpaskeHHs JUIs Iepro/ia KoJeObaHuil KpyTUIHHOTO MassTHUKA.

12



Jlabopamopnan paooma Ne3. Onpedenenue MmomeHma uHEPpUUU Maxo6020 KoJiecd.
Ilenv pabomer: HaiTU MOMEHT UHEPLUH TBEPAOTO TENA.

Ocnoevl meopuu:

Mowment unepuun | xapakrepuszyeT MHEPIMOHHBIE CBOWMCTBA Teja BO BpallaTeIbHOM
neukennd. J{ns tBepaoro tena | mpeacrasiser co60l cyMMy MOMEHTOB MHEPIIMH BCEX €0 TO-
Yyek, T.€.

I =imiri2 : (1)

re M — Macca i-oii TOYKH TeJa, I — ee PacCTOsSHUE OT OCH BpaieHusi, N — 4iCIIo ToYeK
Tena.

BooO1ie roBopsi, BbIUMCICHHE MOMEHTa MHEPIIUU — MaTeMaTh4eckas mporenypa. Jleu-
CTBUTEIIBHO, BBIICNIsIS B Tele dneMeHT oobema dV, macca ero Oyner papia m= pdV , rue p —

IJI0THOCTH BemecTBa. @opmyina (1) B aTom ciyuae npuodbperaer Bux | = I pridv
\Y

Ecnu Teno ogHoponHoe, T.€. o = const, To

I =p[r*.av. )

Jlns Tena MpaBUIIBHOM reoMeTprUuecKoi (popMbl, TaKOM MHTErpag MOXKET ObITh BBIYHC-
neH. Tak, ecnu Teno uMeer GopMy CIIOMIHOTO LMIMHIPA, TO, Oepsi B KaUeCTBE 3JIEMEHTa 00be-
Ma [WIMHAP ATuHOH D, paanyca I ¥ TonmuHO#M cTeHku dr moixydnm

dV =b2zrdr .
CrnenoBartenbHO,
R R 4 4
r*|R 7bR
| = p|r?2zrb-dr = p2zb| ridr = p27b—| =
p! p ! paib| =p=

Tak kak, 7R°b=V — obbeM cmmomHoro Humuuapa, a o -V =M, — ero macca, TO
OKOHYATEJIbHO MOJIy4aeM

| =—2" @3)

Jlyig Ten HenmpaBUIILHOW reoMeTpruueckoi (opMbl MOJO0OHBIE PACYETHl MOTYT OBITH JO-
CTaTOYHO CJIOKHBIMH, TIOATOMY Pa3pabOTaHbl pa3IMyHble HKCIEPUMEHTAIbHbBIE CIOCOOBI Onpe-
JeneHusl MOMEHTOB MHepuuu. Hanbonee mpocToil U3 HUX mpexanaraercs B JaHHOM nabopaTtop-
HOU paborTe.

13
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3!

P
(1>
-
L
[

Ha ocp (Ban) MaxoBuHKa, paguyca I' HAMAThIBAeTCsl HUTh JUIMHOI |, K KOTOpO#i mpukpen-
JeH Tpy3 Maccoit M (puc.2). Ilox aelictBueM cuibl HaTsSKEHUsI HUTH T, MaXOBUK paCKpyYUBaeT-
Cs M CIyCTS BpeMs t1 HUTH C Baja COCKayb3bIBacT. Jlanee, Bpamasch paBHO3aMEIJIEHHO, 0N
JICHCTBUEM MOMCHTA CHJI TpeHust M, MaxOBHK OCTQHOBHTCs 3a Bpems 1. Mismepsisa Bpems t u
t2, 3Has Maccy rpy3a M U JJIMHY HATH |, IpH U3BECTHOM I MOXKHO MOJXYYHUTh (OPMYITY IS IKC-
IIEPUMEHTAJIBHOTO ONPE/CIICHNS MOMEHTA HHEPLIMKA MaxoBHUKa |.
B nepBom npubmnrkeHuu He OyJeM YYUTBHIBATH TPEHHE B T€UEHUE BpeMeHH {1, TO ecTh
IIpU pa3MaTbIBAHUK HUTU. MBI HIMEEM KJIACCUYECKYIO 3a/lady IMHAMUKH JIBYX TeJl: OJJHO U3 KO-
TOPBIX (IPy3) ABHIKETCS MOCTYNATENBHO, a Ipyroe (MaXOBUK) BpaIaeTCs.
W3 Broporo 3akona HploTOHa AJ1 MOCTYNaTeabHOrO U BPAIIATEIbHOTO ABM)KEHUN MMe-
em:
mg-T =ma,
(4)
M=leg.
3/1ech @ — YCKOpEHUe, C KOTOPBIM OIYCKAaeTCs rpy3. DTO K€ YCKOpeHUe OyneT JIMHEH-
HBIM (TaHI'€HIIMAJIbHBIM) YCKOPEHUEM TOUYKH A Ha OCH MaxXOBHKa.

a
& — YIJIOBO€ YCKOPEHUE TOUKU A, IPUYEM & = —.
r
T — cuna HaTSHKEHUST HATH.

M =Tr — MOMEHT CHJIBI HAaTSDKEHHSI HUTH, PWIOKEHHOW K BaJly MaxoBHKa. Mcronb3ys
NPUBEJICHHBIE BbIIIE ((OPMYJIbI, CUCTEMY YpaBHEHHH (4) 3amuiIeM B BUIE:

(mg — T =ma,
< a (5)

T=12.
| re

OTtkyna jierko nosydaem Gopmymy s onpeneneHust |

)
l=mr?|=-1 (6)

Tak kak rpy3 IBHXKeTCs paBHOYCKOPEHHO 0e3 HauaJbHOM CKOpOCTH M 3a Bpems t1 mpo-
xoauT nyTh | (MY HUTH), TO
at/ 21
| = —L u a= )
2 t;
Takum oOpa3oM, OKOHUATENIBHO MOdy4aeM (opMyity AJis onpeesieHUuss MOMEHTa UHep-
LMY MaxOBOT'0 KOJieca, IPH YCIOBUU OTCYTCTBHSI TPEHUS.

2l

Onpenenenne MOMEHTa CHJI TPEHHA.
B MoMeHT cockanb3bIBaHMS HUTH C Bajla MaXOBHK MPHOOPETAET YIJIOBYIO CKOPOCTH

I, =mr -1 (7)

14



a 21 21 .

o, =&, =—1t, =——1, =— . Tlox neiictBueM MOMeHTa CHUIl TPeHUS Mump, MAXOBUK CIIyCTS
r tl r I’tl

BpeMs At =t, octaHoBuTca. Ero MmomeHT umnynsca L n3menurcs ot 3Hauenus lew, 10 0. Cie-
AOBATCJIIbHO, ITIPUHHUMAA YTO Mmp = CO”St, 13 3aKOHA U3SMCHCHUA MOMCHTA UMITYJIbCAa UMCCM:

AL _0-la, 12l

mp = o T )
At t, ret,
3neck L= l® — MomeHT nMmysbca Tena.
Cuwuras | = 1,, 1JI1 MOMEHTA CUJI TPEHUS MOJIy4UM:
21, @
"ot

(B dpopmyne (7) 3nak Munyc 1ist Myup OIyILEH).

Boo061e roBopsi, 3TOT k€ MOMEHT CHJI TPEHHS JICHCTBYET M Ha pAaCKPyYMBAIOLIHICA Ma-
XOBHK, TO €CTh B TEUYEHHE BPEMEHHM t1. IOITOMY MOXHO MOIYYUTh 00jee TOYHOE 3HAYEHHUE MO-
MEHTa HHEPIUH MaxoBuKa |2, ¢ yaerom Mup.

B sTom cnyuae cucrema ypaBHeHu# (4) OyaeT UMETh BU/I:

mg —T =ma,
{M M =1 ®)
-M,, =ls.
a 21
Vuanreisas (7) u,uto M =Tr, g=—=, a=—-, (cM. BbIlIIe) HONYINM:
1
mg —T =ma,
M, a W
T— P =|—2
r r
mg —T =ma,
a 21 a at a’ t
T=1 2 2 =|—2+—2—l=|—2 1+—1
r’ rit, r’ r*t, r )
OTtkyna Haitgem, 4yTo
2 (gt; |
I, = mrt gz—ll—l -— (10)
1+-+ 1+-+

t2 t2
®opmyina (9) 6onee TouHast SKCIIEpUMEHTaIbHas (opmysia sl onpeeeHUsT MOMEHTA
WHEPIMU MaXOBHKA.

t
1
3amMeTHM, YTO eClIM TPEHHs IPEHeOPEKUMo Malio U t, >>t,, 10 — =0 u I, ~ 1, T.e.

2
bopmysl (9) u (6) IPaKTUYECKH COBMAJAOT.

Ykazanue no mexnuke oezonacnocmu:
VKkazaHus no TeXHUKE 0€30IaCHOCTH IIpU BBIITOJIHCHUU na60paTopHHx pa60T IMpUBCIC-

HBI B IPWJIOKEHHUE A.

Ykazanun no eévinonnenuro nabopamopnoi pabomer:
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1. OnpenenuTh U 3aUcaTh 3HAYCHHUS MACChl Tpy3a M, JUIMHBI HUTH | 1 paanyc Bana
MaxoBHKa I

2. HamotaTp B 0J1MH CJIOM HUTH Ha Bajl MAXOBHKA JI0 IIOJIHOTO IOJAbEMA Ipy3a.

3. Otnyckast rpy3, BKJIIOUUTH JBa cekyHaomepa. OnuH 3aQUKCUPOBAaTH B MOMEHT
COCKAJIb3bIBAHUS HUTH, T.€. BpeMs 11, a Ipyroil BO BpeMs MOJHONM OCTAHOBKH MaxXOBHKA, T.€. U3-
Meputh Bpemsa t =t + to. OueBuano to =t —t;.

4, N3mepenus mo 1.3 IpoBECTU HECKOJIBKO pa3 (MUHUMYM 3 pasa) U pe3yJibTaThl 3a-

HECTH B TabyuIly u3mMepeHuid. Berauciuts cpennee Uy, n t,,,.
t1 t2 t 1, Mup (H-M) 1, Al Al (xr-m?)
2
KM
© | ©| @ | ™ (kr26)

S. Hcnonp3ys 3nauenust M, |, r u cpennue 3uadenus t1, t2 no dpopmynam (6) u (7)

paccunTaTh 3KCIIEPUMEHTAIbHBIC 3HAYEHUS] MOMEHTA HHEPLUUH |, ¥ MOMEHT CHJI TpeHUS Mump.
m, R?

6. CpaBHUTH NOIyd4eHHOE 3HaueHue |, U TeopeTHdyeckoe 3HadeHue |, = OT ;
M, u R npuBeneHsl Ha MaXOBUKE.

7. ITo popmyne (9) Bbruncauth |, — MOMEHT HHEPLIMU MaXOBHKA, ONPEIEIICHHBIN C
Y4€TOM TpPEHHUSL.

8. Cpasuuts 3Hauenus |, u | u cxenars BEIBOS.

9. OLeHUTh NOrpEeIHOCTH IPOBEICHHBIX u3Mepenuu |, u 1,. 81,, 81, u Al,,
Al , ¥ 3aHECTH uX B Ta0nuLLy.

10.  3amucarb NoJy4eHHbIE PE3Y/IbTAThl B BUJE: =1 AI .

Cooepocanue omuema:

OT4YeT OJKEH COAepIKaTh:

1. HazBanue paboTsr;

2. Llenb paboThI;

3. Kpartkue TeopeTnueckue cBe1eHus;

4. Ornucanue UCroNb3yeMoro 00opy1I0BaHUSI U MAaTEPUAIIOB;

S, [Topsinok BeINONHEHUS PaOOTHI;

6. Beruucnenust u o0paboTka pe3ysnbTaToB;

7. BriBoaml.

Konumponvnwie éonpocwi:

1. Kakyro BenmnumHy Ha3bIBalOT MOMEHTOM HMHepUnn? B KakuxX eIWHHIIAX OH HU3Me-
psiercsa? Kakoe CBOMCTBO Tejla OH XapaKTepusyeT?

2. BeiBectu popmyIty Uisi MOMEHTA HHEPIIMHU IFITHHIIPA.

3 Kakoii 3aK0H MOJI0KE€H B OCHOBY BBIBOJA pACUETHOM (popMyIsl (6).

4. ChopmynupyiiTe 3aK0OH U3MEHEHHS] MOMEHTa UMITYJIbCA.

5 BriBenute Gpopmyiy (9) ans MOMEHTa HHEPIIMM MAaXOBUKA C YUE€TOM TPEHHSL.
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6. [ToueMy mpu BBITIOJIHEHUU PAaOOTHI PEKOMEHYETCS HaMaThIBaTh HUTHh HA BaJl B
OJIVIH CJIOW?
7. [Nomyuute popmyiel ommbok 1 A, , 41, .
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Jlabopamopnas paooma Ned. Onpeodenenue ckopocmu nojiema nyjau ¢ HOMOubIo hu-

3UUECKO20 MAsAMHUKA.

Heﬂb pa60mb1: OIpECACIICHUEC CKOPOCTH IIOJIETA IIYJIM C IIOMOIIBIO (bPI?)PI‘ICCKOFO MasaATHH-

Ka.

Ocnoevt meopuu:

@u3nyeckuil MagTHUK cOocTOUT U3 yiosurens ("A" Ha puc.l) B BuAe LWIMHIpPA, 3a10JI-
HEHHOTO IJIACTUYHBIM MaTepHUajoM, KOTOPBINA 3aKpeIjieH Ha CTEp)KHE, CIIOCOOHOM CBOOOHO, C
OUEHb MaJbIM TPEHHUEM, KauaTbCs BMECTE C YJIOBHUTEJIEM BOKpYr HenmoJBWKHOW ocu. Ha puc.1
9Ta och BpamieHus (tTouka "O") mepneHAMKyIsIpHa K IJIOCKOCTH PUCYHKA. BBICTpen mpousBo-
JIUTCA W3 MHEBMATUYECKOTO MHCTOJIETa, YCTAHOBIECHHOTO TaK, YTOOBI BEKTOP CKOPOCTH ITYJIH
OBLJ1 HAIMpaBJIeH TOPU30HTAILHO IO MPSAMOH, MPOXOAAIIECH Uepe3 HEeHTP HMUIUHAPA C IUACTHIIN-
HOM U HeprneHauKkyjsspHo ocu Bpamenus O. Ilyns, 3actpeBas B IJIaCTHIIMHE, TEPSIET CBOIO
HAYaJIbHYI0 CKOPOCTh M OJTHOBPEMEHHO COOOIIAET MasTHUKY HEKOTOPBI MOMEHT umityibca. [1o
3aBEpUICHUM HEYIIPYIoro yJapa MasTHUK OTKJIOHSETCS OT BepTUKaabHOM nHuH OC Ha HEKOTO-
pBIli MaKCHMAaJIbHBIM yrojl (0, KOTOPBIA HM3MEPSAETCS TPAaHCIOPTUPOM — II0 MaKCHMaJILHOMY

CMCHICHUIO YKa3aTeJIsd, JKCCTKO 3aKPCIIJICHHOI'O Ha CTCPIKHC.

Jlns AByX MOMEHTOB BpeMEHH, J0 ylapa, U Mocie Heympyroro ynapa (moa "ymapoM' Mbl
MOJIpa3yMeBacM OTHOCHTEIBLHO OBICTPBIA MPOIECC TOPMOKCHHUS ITYJIH B TUTACTHUIIMHE) MOXKHO
MPUMEHUTD 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA:

2
moa = (I + ma“)a,, (1)
rae M- macca mynu, U — CKOPOCTh MYJH A0 yAapa, d— PacCTOSTHUE OT OCH JI0 TOYKH yjapa my-
i, | — MOMeHT MHepIuK MasTHHKA TI0ciIe yaapa. BropsiM wieHoM B ckoOkax B (1) MOXKHO mpe-

HeOpeub JaJieKo He Bcerja (M7 Hallero ciydyas BaM HEOOXOJMMO Ha OCHOBAaHMHM HU3MEpPEHUN
1oKa3arh (WM ONPOBEPTHYTh) BO3MOXKHOCTb TAKOro ynpoieHus). [Ipu Heynpyrom ynape 3akoH
COXpaHEHMsI MEXaHUYECKOW IHEPTHH HE BBIMOJIHAETCS, OJTHAKO, K IIPOLECCY KauaHUs MasiTHUKA,
MBI MOXEM IPUMEHMUTH 3aKOH COXpaHEHMs 3Hepruu. HemocpencTseHHO mocne yaapa MasTHHK
BMECTE C 3aceBIIEH B HEM Iysel OyzaeT, Kak Mbl BUJelH U3 (1), IMETh yIiIOoByIO0 CKOPOCTh, paB-
HYIO ¢, -Crie10BaTenbHo, OH Oy/IeT HMETh U COOTBETCTBYIONIMHA €l 3a1ac KUHETHYECKON DHEp-

T'HH, OTOpI)II>'I 3aTeM B MOMEHT HauOOJILIIETO OTKJIOHCHHS (I/I MT'HOBEHHOM OCTaHOBKHU MaSITHI/IKa)
MNpEeBPaTUTCA B IOTCHIUAJIIBHYIO SHCPIULO.

To ecthb
2y 2
. emaa; o
E =M+ mii gh 3)
(I + ma®)aw] a
E, =E,, cnenosarensno —————=| M + ml— gh 4)

2

riae M — Macca GalUTHCTHYECKOro MasTHHKA, N — BBICOTAa MAKCHMABHOTO MOAHSTHS €r0 LEHTpa
Macc B TOYKE OCTaHOBKH, ( = 9,81 m/c? — YCKOpeHHe CBOOOIHOTO MaeHus Ha mupoTe T. [1s-
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turopcka, | — paccrosHme oT ocu BparieHMs 10 LEHTpa Macc MasTHuKa (6e3 mymm). ITocpen-
CTBOM OaJIaHCHUPOBKH HCIOJB3yeMOTO B JaHHOUN paboTe (pu3nueckoro MasTHHUKa yIaJoCh yCTa-
HOBUTBH, YTO LOCHTP MACC MadTHHKA IIOYTHU COBIIAAACT C TOYKOH KPCIUICHUA CTCPIKXHA C LHUJIMH-

apoMm (1. B Ha puc. 1). Takum o6pazom, pacctosaue | mpuHEMaeTcs paBHBIM JIHHE CTEPHKHS
OB. Bropoe (Manoe) ciaraeMoe B BRIPAKCHHUH s IOTSHITUAIBHOMN Heprud (3) JOMOITHUTEIBHO
YYUTBIBAET, YTO IICHTP MacC ITyJIM B OOIIEM ClIydae HE COBIIAJacT ¢ IICHTPOM Macc MasTHUKA. 13

pHC.2 BUAHO, YTO h=I1-I CoOSp = |(1— COS(D) =2lsin’® % , rie | — paccrosaue ot ocu Bpa-

HICHUA O A0 OCHTpa MaCC MasdTHUKA C. I/ITaK, MBI ITOJIYUIUJIN YPABHCHHUC

1 2 > a . a . 2@
E(ma +1)af = mT+M gh=2 mT+M glsin 5 (5)

Takum oOpa3om, Ha ocHOBaHWHU ypaBHeHHi (1) u (5) mosrydaem OCHOBHYIO pabouyto dop-
MyJ1y

(ma’ +1) m?+M gl

v=2sin?. . (6)
2 ma
Bce BenuuuHbl, BXoasme B BolpakeHue (6), MOTYT ObITh OIIPEIEIEHbl SKCIEPUMEHTANb-

HO.

Ykazanue no mexnuke 6ezonacnocmu:
Vka3aHusg 1m0 TeXHUKE 0€30IacCHOCTHU IIpHU BBIIIOJHCHUHA J'Ia60paTOpHBIX pa60T IIpUBCIAC-

HBI B IIPWJIOKEHHUE A.

Ykazanus no evinonnenuro nabopamopmuoii padomoi:

Macca nununapa-ynosurens m, =91 r. JIuHelHas MI0THOCTh CTEPXKHsI, Macca, IPUXo-
AAIIascs Ha eAMHULY JuHbL 4 =1,97 r/cMm, Torna monnas mMacca cTepxkHa m, = z- 1. Cie-
JIOBATENbHO, Macca MasTHUKa M = m, + m,. PaccTosnue - a OT OCH BpalleHus 10 TOUKH y/a-

pa U3MEpSIOT MHJUIMMETPOBOM JIMHEWKOU. [lonoxkenne neHTpa Macc MasiTHUKA COOTBETCTBYET

TOYKE COCANHCHUSA YIIOBUTCIIA U CTCPIKHA. Z[J'II/IHy CTCPIKHSA I OIPCACIIAIIOT KaK paCCTOAHUC OT
TOYKH MMoABECA 10 TOYKH COCAUHCHUA YIOBUTCIIA U pr6KI/I

1. OnpenesieHne MOMeHTa HHePUMH (PU3UIECKOT0 MAATHUKA.

MowmeHT uHepiuu GU3NIeCKOro MasiTHUKA HaXOAAT 1O TIEPUOIY €r0 KayaHWuW, paBHOMY

T=2x L, 7

Mgl
(Bemmumasl M u | Hamu yixe onpenenensi!). O6paTuTte BHUMAHUE, 4TO IS JOCTATOUHO
HAJIE)KHOTO M3MEpPEHUs Meprojaa KayaHWil MbI JTOJKHBI OOECHEYUTh BBIMOJIHEHHE CIETYIOIINUX
ycnoBuid: 1). AMIUIMTYa Ka4aHU# T0JKHA OBITH JOCTATOYHO Maja, YTOObI MOXHO OBUIO IpeHe-
Opeub ee BIMSHUEM Ha Mepuoj KadaHuii; 2). Hy)xHo npocneauTts 3a OTCYyTCTBHEM KayaHUM Ma-
ATHUKA T10 APYTrOil OPTOTOHAJIBHOW OCH (MJIM JOXAAThCS MX IOJHOTO 3aTyXaHWs, €CJIM OHM I10
KaKUM-TTM00 nMpu4yrHaM BO3HUKIN); 3) [lepron kauaHuil HaJo onpenenuTh Kak cpeaHee 3a 20—

30 KaanHﬁ, YTOOBI YMCHBIINUTH MOTPCHIHOCTD U3MEPCHHUA BPEMCHHU CCKYHIOMCPOM.
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MoMeHT uHepIuu Bbraucisercs, ucxons us (7), kak

_ MgIT?

2
A
TGOpeTI/I‘l€CKO€ 3HAYCHHUC MOMCHTA I/IHepI_[I/II/I MOXXHO HaﬁTPI KakK CYMMy MOMCHTA I/IHep-
LA CTEP>KHS OTHOCHUTEJIBHO OCH BpALLEHHUS, NEPICHIUKYIIIPHON CTEPKHIO M MPOXOIAILIEH Ue-

cm

1 .
PE€3 OAMH M3 €ro KOHIIOB | =§'m2 'az N MOMCHT HMHCPIHUH YJIOBHUTECIISA, KOTOPBIU (B CBiA3HU C

JIOCTATOYHO OOJBIIMM PACCTOSHUEM JI0 OCH BpAIllEHHUs1) MOKHO IPUHATH 32 MAaTEPUAIBbHYIO TOU-
2
Ky, Torga |, =m, -a° a TeopeTndeckoe 3HaYCHHUe MOMCHTA MHEPLUMH OaJUIMCTUYECKOrO MasiT-

HHUKa

meop

1 2 2
I —Icm+lyﬂ:§.m2-a +m, -a

I
&‘.100%

meop

PaccuntaTh NOrpeIHOCTh U3MEHEHHS. O =

2. OnpenesieHne CKOPOCTH I0JIETA IYJIH.

Macca kaxa0i IyJId OIpeneseM B3BEIIMBAaHUEM. DTO MOXKHO CIIeNaTh IOTOMY, YTO JIO-
rapupMHUUECKUI TEKPEMEHT 3aTyXaHUs dTHX KOJIeOaHWH BEChbMa Ml M UX aMIUIATY/a JIOBOJIBHO
JIOJITO OCTAaeTCsl MOYTH MOCTOSHHOM (IOMBbITaliTECh 3KCIEPUMEHTAIBHO OLEHUTh BEIUUYUHY Jie-
kpemenTa!). 1) M3meputh B3BemmBaHueM maccy myiau. OLEHUTbh MOIPEUIHOCTh ONPEEIICHUs
Mmaccsl. 2) [Tpoussectu BeicTpesl. OTMETUTh MAKCUMAJIBHBIN yroil (! OTKJIOHEHUs yKa3aTells IO
TpaHcnoptupy. MI3mepenue yria oTKJIOHEHUs: (Y HaJleXKHEE IMPOU3BOAUTH HE TOJBKO 110 aMILIH-
TyJle OTKJIOHEHUS MasTHUKA IIPU MEPBOM KauyaHUM, HO U 1O pa3Maxy ero KoseOaHui, JIAImxcs
HEKOTOpOe BpeMs Iocie yaapa (MpH 3TOM MOJE3HO MPUMEHATh U YCPETHEHHE OTNENbHBIX OT-
c4eToB). BeicTpen mpou3BOaUTh TOJBKO MO HEMOABMKHOMY HMIMHAPY. [ToBTOPUTH OmBIT 5 pas.
Haiitu cpennee 3HaueHMe yriia OTKJIOHEHHS M MOTPEIIHOCTh M3MepeHus yria. 3) Beraucnuts
3Hau€HUE CKOPOCTH MOJjeTa Mmyau 1no ¢popmyie (6). BoIYMCINTh NOTPEIHOCTD OMPENEIEHUS] CKO-
poctu noJieta mynu. 4) 3anucaTtbe OKOHYATENbHBIN pe3ynbTar. ChenaTs BbIBO.

Cooepicanue omuema:

OT4YeT OJKEH CoAepKaTh:

Hazpanue paboThr;

[{enb paboTHI;

KpaTkune TeopeTHueckre CBEACHHUS,

OrnucaHue UCIOJIb3yeMOT0 000y TIOBAaHUS M MATEPHAIIOB;
[Topsimok BBIIONHEHUS PaOOTHI;

Brruucnenus u 06paboTka pe3ysnbTaTos;

N o ok~ wDdRE

BriBopbl.

KOHmPOJleble eonpocol:
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1. Kak ompenensiercst KuHeTHYECKask SHEPTUS IPU MOCTyHaTeabHOM IBrkeHuun? [lpu
BpallaTeIbHOM ABMKEHUU?

2. OO0bsicHUTE, TOYEMY IIPU HEYIIPYTOM YJape HE BBINOJIHSETCS 3aKOH COXPaHEHUS
MEXAHUYECKON HEPTHUU.

3. Cdhopmynupyiite U 3anUIIMTe 3aKOH COXPaHEHUS UMITYJIbCa JUIsi HEYIPYTroro B3a-
UMOJICHCTBUS Iy B (pr3udeckoro MassTHUKA (00bsiCHUTE BEIBO (hopmybl (1)).

4, Chopmynupyiite Teopemy lllTeiinepa.

5. Yrto Takoe MOMEHT I/IHepHI/II/I? Kax OIpeacIaCTCA MOMCHT HHEPLIUN CTCPIKHA OT-
HOCHUTCIIBHO OCH, HpOXOI[ﬁIH.[CfI 4gcpe3 OJJUH €ro KOHIOB.

6. BreiBectu popmyiy (6).
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5 PexoMeHnayemasi iuTEpaTypa M HHTEPHET - PeCypChl:

OcHoBHas1 JUTepaTypa:

1. Amutpuena E.M. ®usnka [DnekTpoHHBINH pecypc]: yueObnoe nocodue / E.M. [Imutpu-
eBa. — 2-¢ u3Jl. — DIJIEKTPOH. TeKCcToBbIe naHHbIe. — Capartos: A [Tu Op Meaua, 2019. — 143
c. — 978-5-4486-0445-4. — Pexxum mocryma: http://www.iprbookshop.ru/79822.html

2. Hukepos, B.A. ®usuka: coBpeMeHHbIi Kypc: yueObnuk / B.A. Hukepos. - 2-e u3zn. -
Mocksa: M3narenbcko-Toprosast kopropanus «/lamkos u K°», 2016. - 452 c. : un. - ISBN 978-
5-394-02349-1 ; To xKe [DnexTpoHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=453287

JlonotHUTE/ILHAS JIUTEPATypa:

1. PomanoBa, B.B. ®usuka: mpumMepsl pemeHus 3ana4 : yaeoHoe nocobue / B.B. Poma-
HOBa. - Munck : PUIIO, 2017. - 348 c. : cxem., Tabn. - bubmuorp. B xH. - ISBN 978-985-503-
737-9 ; To xKe [D71eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=487974

2. Huxepos, B.A. ®u3nka yis By30B: MEXaHHKA U MOJICKYJsipHas (u3uka : ydeOHHK /
B.A. HukepoB. - Mocksa : M3narenbcko-Toproas kopriopanus «/lamkos u K°», 2017. - 136 c. :
tabn., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450772

3. Jleryra C.H. ®u3uka [DnekTpoHHBIN pecypc] : yuebHoe nocobue / C.H. Jleryra, A.A.
Yakak. — DIEKTpOH. TEKCTOBble AaHHble. — OpeHOypr: OpeHOyprckuii rocyaapcTBEHHBIN
yauBepcurer, ObC ACB, 2016. — 307 c. — 978-5-7410-1575-9. — Pexum pocryna:
http://www.iprbookshop.ru/78852.htmi

HNuTepHeT-pecypcnl
1. http://www.biblioclub.ru -OBC "YHuBepcuterckas Oubnmoreka oHnaiH"

2. http://www.iprbookshop.ru/ - Dnexkrponno- 6ubnuoreunas cucrema IPRbooks
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[Tpunoxenue A

Ykazanue no mexnuke 6ezonacnocmu

1. K BbInosniHEeHUIO 1a00paTOpHBIX paboT AOMYCKAIOTCS CTYACHTHI, U3YUYUBIIUE MpaBUiia
TEXHHUKHU 0€30I11aCHOCTH.

2. JIabopatopHbie pabOThl MOTYT MPOBOAMUTHCS TOJIBKO IMOJ PYKOBOJCTBOM M Halmroe-
HUEM IIpenoaaBaTelIs.

3. [Ipu BbIOTHEHUH J1TAOOPATOPHBIX PAOOT CTYACHTaM 3aIpeIiaeTcs:

BKJIIOYATh CXEMBI 10| HANpsKeHHEeM 0e3 MPOBEPKHU MPeroaaBaTels;

— IIPUKAcaThCAd K HE3AIUIIEHHBIM U30JISIUMUEH YaCTAM CXEMbl, HAXOAAMXCS O Halpsi-
JKEHHUEM;

— OIPEAEIIATh HAJTMUKME HANPSHKEHUS Ha AJIEeMEHTaxX LEeNu MPUIIOMOIIH NalbLEB; IPOBEP-
Ka HAJIM4YKS HAIpPsDKEHHS] TPOU3BOAUTCS TOJIBKO C IOMOILBIO BOJIBTMETPA U B IPUCYTCTBUHU TIpe-
IIo1aBaTes;

— mpu paboTe Ha TabOpaTOPHON YCTaHOBKE MPHUKACATHCS OJTHOBPEMEHHO CTEH, PaJHaTo-
POB CUCTEMBI OTOILICHUS U IPYTUX METAIUIMYECKUX MTPEAMETOB;

— BKJIIOYATh PYOMJIbHUKH, HAKUMATh KHOIIKU, IIPUKACATHCS K AIEKTPUUECKOMY 000pYI10-
BaHUIO, HE OTHOCAIIEMYCS K JaHHOM JabopaTopHOil paboTe 6€3 BeJoMa mpenojaBares;

— MPOM3BOAMTD IO XO/1y BBIIIOJIHEHUSI pa0OTHI EPEKITIOYEHUS B CXeMe, He 00eCTOUUB e€;

— OpocaTh COeTMHUTENBHBIE TPOBO/IA HA MOJI U HA UCCIIENYEMYIO YCTaHOBKY;

— 3aMEHSITh CTOPEBIINE MPEIOXPAHUTETN Ha padOUYUX MIUTAX MPHU BKIIOUYEHHBIX PyOUIIh-
HUKaXx;

— KJ1acTh Ha pabo4yuil CTOJ MOCTOPOHHUE IPEIMETHI;

— BXOJUThH B TaOOPATOPHIO B BEPXHEH OACKIE;

— KYpEHHE U 32)KUTaHUE OTHSL.

4. Tlepen BKIIIOUEHUEM CXEMbl 00S3aTeNbHO MPEAYNPEIuTh WIEHOB Opuraibl: «OcTo-
poxxHo! Brirrouaro!».

5. Ilpu paboTe Ha yCTaHOBKaX, B KOTOPBIX MOKET HAONIOJIaThCsS PE30HAHC, COOI0IATh
0c00YyI0 OCTOPOXKHOCTb.

6. [Ipn HaIMuMK B cXeMe KOHJIEHCATOPHBIX Oarapeil, HeOOXOIUMO IOCIIEe OTKIIOUCHUS
MUTAHUS UX PA3pSAIUTh MO HAOIIOHEHEM MTpernoaBaTes.

7. Ilpu oOHapyXEeHUU KaKUX — JTMOO HEHCIPABHOCTEH, HCUE3HOBEHUS HAIPSDKEHUS B Ce-
TH, a TAaKXKe MPU HECUACTHOM CIIydae, HEMEIJICHHO MPEeKPaTUTh padoTy, OTKIIOYUTh YCTAaHOBKY

OT DJIEKTPONTUTAHUS U COOOIIUTH MPETOaBaATEIIO.
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8. IIoMHUTB, YTO MpPHU OTKIIOYEHUHU IIeTIe MOCTOSHHOTO TOKAa C MHIYKTHUBHOCTBIO BO3-
MO>KHO KPaTKOBPEMEHHOE PE3KOE MOBBIICHUE HANTPSIKEHUSI.
9. CTyneHTbl, HApYUIUBIIKE MMPABUJIa TEXHUKU O€30MACHOCTH, HE JOMYCKAIOTCS K Jajlb-

Helimiel paboTe B 1a00paTOpUM U MPUBIIEKAIOTCS K OTBETCTBEHHOCTH.

24



MUWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA3OBAHUA
POCCHUMCKOI ®EJIEPALIUN
denepabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

MeTtoauyeckue yKazaHus
10 OPraHU3alUK U IPOBEICHUIO CAMOCTOSITEIbHON pabOThI
1o JucuuIuinHe: «Ou3mnKay Ajs CTyIeHTOB
HanpasyieHust noAroToBku 19.03.04 TexHODOrU MPOAYKIIMU U OpraHu3aLus
OOIIECTBEHHOTO MUTaHUS
HampaBJIEHHOCTH (Mpoduiib) TexHoIOrus U opraHu3anys pecCTOpaHHOro aena

ITaturopck,2024 r.
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Conepxanue

Beenenue

OO01mas XxapakTepUCTUKa CAMOCTOATEIbHONU paboThl 00yUaroLerocs Npu u3yde-
HUU JUCUUTUIHHBI «DU3HUKa»

[Tnan-rpaduk BBIMOIHEHUS CAMOCTOSITEIILHON paOOTHI

KoHTpobHBIE TOYKU U BUIBI OTYSTHOCTH 110 HUM

MeTtoauuecke peKOMEHIaluU 10 U3YYEHUIO TEOPETUUECKOTO

MaTepuaia

MeToaudeckue yKa3aHus 10 TOTOTOBKE K IK3aMEHY

Y4eOHO-MeToAnYeCKOe U NH(DOPMAIIMOHHOE 00eCTICYCHHUE JUCIIUILTAHBI
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Beenenue

CamocrosiTenpHas paboTa — rmIaHupyemasi yaeOHasi, yueOHO-UCCIIeIOBaTeIbCKas, Hayd-
HO-HUCCIIeioBaTebCckast paboTa CTYICHTOB, BBINOJNHAEMAass BO BHEAYAMTOPHOE (ayIHTOPHOE)
BpeMs 110 3aJIaHUIO M MPH METOJUYECKOM PYKOBOJICTBE MpENojaBares, HoO 0e3 ero Hermocpe-
CTBEHHOTO y4acTus (IIPH YaCTHYHOM HETIOCPEICTBEHHOM YYACTHH TIPEIOJIaBATENsl, OCTaBIISIO-
IIeM BEAYILYIO POJIb 32 paboTOM CTYyIEHTOB).

CamocrosiTenpHast pabota cTyneHToB B BY3e sBnsieTcss BaXHBIM BHIOM Y4eOHOU U
HAYYHOH JIEATEITLHOCTH CTYICHTA.

Benymias nenp opranmzanuu u ocyniectienus CPC pomkHa coBnamaTh ¢ HElIbIO 00Y-
YEeHHSI CTYJICHTa — MMOATOTOBKOW 0akanaBpa ¢ BeicmuM oOpasoBanueM. [Ipu opranuzanuu CPC
B2)XHBIM ¥ HEOOXOJMMBIM YCIIOBHEM CTAHOBSTCS (POPMHPOBAHNE YMEHHUSI CAMOCTOATEIBHOMN pa-
OOTBI ISl IPUOOPETEHMsI 3HAHUH, HABBIKOB U BO3MOXKHOCTH OpPTaHU3allUM YYeOHON M HAay4HOH
NEeSITEITLHOCTH.

Lenbto caMOCTOSATENBHOM PabOTHI CTYACHTOB SBIISICTCS OBJIAZCHUE (PYHIAMEHTAIEHBIMU
3HAHUSAMH, TPOPECCHOHATBHBIME YMEHHUSIMH U HABBIKAMHU JICATCILHOCTH 10 MPOQHITIO, OIBITOM
TBOPYECKOH, MCCIIE0BATEIILCKOM JiesTebHOCTH. CaMocTosITeIbHas paboTa CTYACHTOB CIIOCO0-
CTBYET Pa3BUTHIO CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH, TBOPYECKOTO

MOJIX0/1a K PELICHUIO Mpo0JIeM y4eOHOro 1 MpoQeccruoHaIbHOTO YPOBHSL.
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O01mas XxapaKTepUCTHKA CAMOCTOSTEJIbHON PA00THI 00y4al0IIerocsi Npu U3y4YeHHH
AUCHUTLTHHBI «DU3HKA»

CamocrositenpHast paboTa - miaHupyemas ydeOHas, ydeOHO-HCCIeI0BaTeNbCKas, HAyd-
HO-HCCIIe/IoBaTeNIbCcKasi paboTa CTYIEHTOB, BBINOJHSEMas BO BHEAYAUTOPHOE (ayIUTOPHOE)
BpeMsl TI0 3a/IaHUIO0 U MPU METOAMYECKOM PYKOBOJCTBE MpEIoJiaBaTelisi, HO 0e3 ero Hemocpe-
CTBEHHOTO y4acTus (IIPH YaCTHYHOM HETIOCPEICTBEHHOM YYAaCTHM TPENOJaBaTelsi, OCTaBIISIO-
IIeM BEAYILYIO POJIb 32 paboTOM CTYyIEHTOB).

CamocrosiTenpHass pabora cTyneHTOB B BY3e sBisieTcs BaXKHBIM BHJIOM YYEOHOW H
HAyYHOU JeSATENIbHOCTH cTyaeHTa. CaMocTosTeNbHass paboTa CTYACHTOB UTPAET 3HAYUTEIbHYIO
pOJIb B pEHTHHIOBOM TexHONOTHU 00y4yeHus. B cBs3u ¢ atum, oOyuenue B BY3e Bkitouaer B ce-
0st 1B€, MPAKTUYECKU OJIMHAKOBBIE 110 00BEMY U B3aMMOBIIMSHUIO YaCTH — Mpoliecca 00ydeHus 1
nporuecca camoodyuenus. [Toatomy CPC nomxkHa ctath 3¢ (GEeKTUBHOM U IelIeHaNPaBICHHOM pa-
00TOi1 cTyneHTa.

K coBpemMeHHOMY cIienagucTy OOIIECTBO MPEABSABISET JOCTATOYHO IIMPOKUN NEpEeYeHb
TpeOOBaHUH, cpeli KOTOPHIX HEMAJIOBAKHOE 3HAYCHUE NMEET HAJIMUKE y BBITYCKHUKOB OIpe/e-
JICHHBIX CHOCOOHOCTEH M YMEHHUSI CaMOCTOSITENbHO NOOBIBaTh 3HAHUS U3 PA3IUYHBIX UCTOYHH-
KOB, CUCTEMaTHU3UPOBATh MOJYyYEeHHYI0 HH(POPMAIIUIO, 1aBaTh OLIEHKY KOHKPETHOH (prHaHCOBOU
curyannu. ®opMupoBaHHe TAaKOTO YMEHHUsS IPOMCXOTUT B TE€UYEHHE BCEro Iepuoja oOydeHUs
Yyepe3 yJacTHe CTYJCHTOB B MPAKTHYECKUX 3aHATHUSX, BBIMOJIHEHNE KOHTPOJIBHBIX 33aHUN U Te-
CTOB, HAallMCaHUE KYPCOBBIX U BBIMYCKHBIX KBATM(PHUKAIMOHHBIX paboT. IIpu sTom camocTos-
TeJIbHas paboTa CTYJJEHTOB UI'PAET PEIIAOLIYIO POJIb B X0O/I€ BCET0 YUeOHOro mpolecca.

Benymas uens oprannszanuu u ocyuiectsienus CPC nomkHa coBmagaTh C 1E€NbI0 00y-
YEeHHUs CTY/IEHTa — IMOATOTOBKOHW CIIEIHAIMCTa M OaKaaBpa ¢ BBICIIUM oOpa3oBanueM. [Ipu op-
rann3zanuu CPC BaKHBIM M HEOOXOJMMBIM YCIIOBHEM CTaHOBATCS (JOPMHUPOBAHUE YMEHHSI CaMO-
CTOATENILHOW paboThI JJI1 MPUOOPETEHUs 3HaHU, HABBIKOB M BO3MOXKHOCTH OpraHM3aluu y4ueo-
HOHM ¥ HAYYHOU J1€ATEIbHOCTH.

@®opMBbI caMOCTOSITENTFHON pabOTHI CTYACHTOB pa3HOOOpa3Hbl. B cooTBeTcTBHH ¢ pabo-
4yell MporpaMMol JAUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHJIBI CAMOCTOSATENLHOW pabOThI
CTY/CHTA!

- CAMOCTOATEIEHOE N3YYEHHUE JTUTEPATYPHI,

- CAaMOCTOATEIBHOE PEIIeHHE 3a/1a9;

- BBITMIOJIHEHUE KYPCOBOT'O IIPOEKTA.

Ileny camocmoamenvnozo u3zyuenua numepamypsvl — CaMOCTOSATEIBHOE OBJIAJICHUE
3HAHUSIMH, OTTBITOM HCCIIE0BATEIILCKON JeSITEThHOCTH.

3aoauamu caMOCTOSATENLHOTO U3YUCHUS JTUTEPATYPHI SBIISIFOTCS:
28



J yriIyOJieHHE U pacIiipeHne TEOPETHUECKUX 3HAHUM;

J ¢dopMHpoBaHHE yMEHHI HCIIOIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHEeLMATIbHYIO JTUTEPATYPY;

J pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN M aKTUBHOCTHU CTYZIEHTOB.

Ilenv camocmoamenvnozo pewienus 3aday - opnajeHue NpodhecCUuOHaIbHbIMUA YMEHUS-
MU ¥ HaBBIKAMHU JESATEIILHOCTH 110 PO OyayIiel AesiTeTbHOCTH.

3adauamu caMOCTOATEILHOTO PEIICHUS 3a/1a4 SIBISIOTCS:

J CUCTeMAaTH3allMsl U 3aKpEeIJICHHE MOJIyUeHHBIX TEOPETUUECKUX 3HAHUM U MPaKTH-
YECKUX YMEHUU CTYIECHTOB;

J (dopMHpOBaHHE CAMOCTOSATEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K camMopa3BH-
THI0, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aluy;

J pa3BUTHE UCCIIEOBATEIbCKUX YMEHUH.

Ilenvto camocmoamenvrnozo 6vinonHeHUA pacuemuo-pagpuueckon padomel 10 JUC-
[UIUIMHE SBIIAETCS OBJaJieHue (PyHIaMEHTAIbHBIMU 3HAHUAMHU, NMPO(PECCHOHATBHBIMU YMEHUS-
MU ¥ HaBBIKAMH JIESATEIBHOCTH MO MPOGUII0, ONBITOM TBOPYECKOH, HCCIEIOBATEIbCKOM Jesi-
TEJIbHOCTH.

3aoauamu 1aHHOTO BUAA CAMOCTOSITEIIbHON padOThI CTY/IEHTA SBJISIOTCA:

J CUCTEMATH3alMsl U 3aKPEIJICHUE MOJIyUEHHBIX TEOPETUUECKUX 3HAHUM U IPaKTH-
YECKUX YMEHUH CTYJIEHTOB;

J yriyOJeHre U paclIMpeHne TEOPETUUECKUX 3HAHUH;

J (dbopMUpOBaHHE YMEHHMI HCHOJIb30BaTh HOPMATHBHYIO, NPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CHEeUaIbHYIO JTUTEPATypy;

J pa3BHUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEN M aKTUBHOCTH CTYJEHTOB: TBOPUYECKOM
WHUIMATUBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

. GbopMHUpPOBAHHE CAMOCTOSITEIBHOCTA MBIIIJIEHUS, CIIOCOOHOCTEH K CaMOpa3BU-
THIO, CAMOCOBEPILIEHCTBOBAHHIO M CAMOpEaIn3aluy;

J pa3BUTHE UCCIIEOBATEIbCKUX YMEHUII;

J HCIOJIb30BaHNE MaTepuasa, COOpaHHOTO M MOJyYEHHOTO B XOZE CAMOCTOSITENb-
HBIX 3aHSATUN HAa CEMUHApaX, Ha MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHSX, PU HAIMUCAHUH KYypP-

COBOM pabOTHI.
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B pesynbrare ocBOEHUS TUCHUIUIMHBI (OPMUPYIOTCS CIEIYIOMIMNA MepedyeHb IIaHupye-

MBIX PE3YJIbTAaTOB 06yqu1/151 10 JUCHMIIIIMHE, COOTHECEHHEBIX C IJIaHUPYCMBIMHU PE3YyJIbTaTaMU

OCBOEHUS1 00pa30BaTENbHOM IPOrpaMMBl:

Kox, popmynupoBka komme-
TEHIIUU

Kon, popmynupoBka nnarka-
TOpa

[Inanupyemsble pe3yiabTaThl
00y4eHHUs MO TUCIUIINHE
(MoOnyII0), XapaKTepU3yIOIINe
sTanbl GOPMUPOBAHUS KOMIIE-
TEHLIWH, UHIUKATOPOB

OIIK-2 Cnoco0OeH MpUMEHATh
OCHOBHBIE 3aKOHBI U METO/IbI
HCCIIEIOBAHUI €CTECTBEHHBIX
HayK 715 pelieHus 3aaa4 mpo-
(dbeccuoHaNbHOM NeITeIbHOCTH

U J1-20nk-2 icionb3yeTt HaBbI-
KU CaMOCTOSITENTbHON pabOTHI
CO CIIELMANIBHOW JIUTEPATYPO
JUISL COBEPILIEHCTBOBAHUS 3HAa-
HUl B 00JaCTH €CTECTBEHHBIX
HayK JUIsl pelIeHus 3a1a4
npodecCHOHATIBLHOM J1esTeNb-
HOCTHU

3HaeT OCHOBHBIE METO/IBI pe-
HICHUS TPAKTUYECKUX 3a]1a4
HCCJICIOBAHMS M MOJICITUPOBA-
HUS (PU3HUYECKUX U XUMHYe-
CKHX SIBJICHHH M IPOIIECCOB B
CBOCH MpeMETHOM 00IacTH.
YMeer pemarh NpakTHIECKUE
3aJ]a4n MCCIICIOBAHMI U MO-
JIeTUPOBAHUS (PU3UYECKUX H
XUMUYECKUX SIBIICHUN U TIPO-
1IECCOB B CBOEH MpeIMETHOM
00J1aCTH; I10JIL30BaTLCSI METO-
JaMU aHaau3a GU3NIECKUX
SIBJICHUH B TEXHHUYECKUX
YCTPOMCTBAX U CUCTEMAX.
Biageer metonukoi pemenus
MPaKTUYECKHUX 3a/1a4 UCCJIe-
JIOBAHUS U MOJICITUPOBAHUS
MaTeMaTUYECKUX, PU3NIECKUX
1 XUMHYECKHUX 3aJ1a9 B CBOCH
npeaIMeTHON 00JIacT, METO-
JlaMH aHajn3a GU3NYECKUX
SIBJICHUM B TEXHUYCCKUX
YCTPOMCTBAX U CHCTEMAX.
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MeTtoanyeckue peKOMEHIAIUH 110 H3YYEeHHIO TeOPeTHYeCKOro MaTepuaJa

CamocrosaTenbHas padoTa CTy/eHTa HAUMHACTCA ¢ BHUMATEIBHOTO O3HAKOMJICHHS C CO-
Jep>KaHueM yueOHOTro Kypca.

N3ydenue kaxx10il TeMbl CelyeT HauMHATh C BHUMATEIbHOTO 03HAKOMJICHHsS ¢ HA0OpoM
BONpocoB. OHU OPUEHTUPYIOT CTYAEHTA, OKA3bIBAIOT, YTO OH JOJDKEH 3HATh I10 JIaHHOM TeMe.
Bonpocel Tembl Kak Obl HaKJIaJbIBAIOTCA Ha COOTBETCTBYIOIIYIO IJIaBY M30paHHOTO yueOHUKa
win yueOHoro nocodbus. B urore 1omxHO OBITH CHBIM, KaKHUE BOMPOCH TEMbI yUeOHOTO Kypca U
C Kakoi riyOMHOM pacKphIThl B KOHKPETHOM y4eOHOM MaTepuaie, a Kakue BOOOIle OIYIICHBI.
Tpebyercs TBOpUECKOE OTHOIICHUE U K CAMOMY COJICPKAHUIO JTUCIUTUIAHBL.

Bomnpocsl, cocraBmstomue ee coaepKanne, 001aaroT pa3Hoi CTeNeHbI0 BaKHOCTH. EcTh
BONPOCHI, BBIMOJHSIOMNE (YHKIUIO JOTHUYECKON CBS3KH COAEpKaHHUS TEMBI U BCEro Kypca,
HMMEIOTCSI BOIPOCHI OMUCATEIBHOTO WIH Pa3bsICHUTEIBHOIO XapaKTePa, a TAKKE UCTOPUUYECKOTO
9KCKypca B 00JacTb M3yyaeMOW AMCLUMILIMHBL. Bce 3TH BOIpOCHl HE COCTaBISIOT CYTH IOHS-
TUHHOr0, KOHILIENITYaJIbHOTO COJEPYKAaHUS TEMbl, HO HEOOXOAUMBI I LIEIOCTHOTO BOCIIPUSATHUS
M3Yy4aeMbIX MPOOIIEeM.

N3yuaemas nuCUMIUIMHA MMEET CBOM KAaTeropHallbHO-NOHATUHHBIN anmnapar. Hayunbie
HOHATHUS — 3TO Ta 0a3za, Ha KOTOPOH CTpOMTCS Kakaast Hayka. [IoHATHS — y37I0BBIE, OTIOPHBIE
MYHKTBl KaK Hay4YHOT0, TaK U y4eOHOro MO3HaHUsI, JOTMYECKHE CTYIEHU JABM)KEHUS B yuede OT
IPOCTOTO K CJIOXKHOMY, OT SIBJIEHUS K CYIIHOCTHU. be3 sicHoro nonuMmanus noHATHH yyeOa KpaiiHe
3aTpyAHSETCS, a coiepKaHne MPUOOPETEHHBIX 3HAHUH CTAHOBUTCS TYCKJIBIM, PACIUIBIBUATHIM.

CTyneHT JAOKEeH NMOHHMMAaTh, YTO CaMOCTOSITENIbHOE OBJIAJICHHE 3HAHMSIMM SBIISETCS
[JIaBHBIM, OIpeestonM. Beiciias mKkomia co3gaeT s 3TOro HeoOX0IMMBbIE YCIIOBUS, TOMOTa-
eT OyayleMy BbICOKOKBAIM(UIIMPOBAHHOMY CIELHMAIUCTY OBJIAJAETh TEXHOJOTHEH caMoCTOs-
TEJIBHOIO TPOU3BOJICTBA 3HAHUM.

B camocrosTenbHOl paboTe cTyeHTaM NMPUXOJUTCS UCIOJIB30BATh JINTEPATYPY pa3any-
HBIX BHJIOB: IMEPBOMCTOYHUKHU, MOHOTpauH, HAydHble COOPHHKH, XPECTOMAaTHH, y4EOHHKH,
yueOHble 1ocoOus, KypHalIbl U ap. V3yueHune Kypca mpearnoyiaraeT 3HaKOMCTBO CTYJEHTOB C
60IbIIMM 00BEMOM HAYYHOW M Y4eOHOH JIMTepaTyphl, 4TO, B CBOIO OUepe/lb, MOPOKAAET HEOO-
XOJIMMOCTb BBIPAOOTKH Y HUX PAllMOHAIBHO-KPUTHUECKOTO MOIX0/a K M3y4aeMbIM HCTOYHUKAM.

UToOBI HE «YTOHYThH» B OTPOMHOM 00BbEME PEKOMEHJOBAHHBIX MY JJIsl U3Y4YEeHUS UCTOY-
HUKOB, CTYJEHT, IIPEXE BCETO, JOJDKEH HAYUUThCA MPABUIBHO UX 4uTaTh. [IpaBuibHOE UTEHNE
PEKOMEHI0BAaHHBIX MCTOYHHUKOB IMPEATOIAraeT CIEA0BaHNE HECKOJIBKUM HECIOXHBIM, HO BEChH-

Ma IMOJIC3HBIM IIpaBUJIaM.
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[IpenBapuTenbHbIil MPOCMOTP KHUTU BKJIIOYA€T O3HAKOMIIEHHWE C TUTYJIBHBIM JIHCTOM
KHUTH, aHHOTAIMeH, MPEIUCIOBUEM, OriaBieHueM. [Ipu o3HaKOMIICHHH C OTJIaBJI€HHUEM HE0O0-
XOJMMO BBIACTHUTH pa3jieibl, INIaBbl, naparpadsl, MPeACTaBIAIONIUE Ui BaC MHTEPEC, OErio ux
IPOCMOTPETH, HAITH MecTa, OTHOCALIMECsS K TeMe (ab3allbl, CTpaHullbl, maparpadsbl), U MO3HAKO-
MUTBCSI C HUIMU B OOIIIUX YepTax.

HayuHble u3aaHus CONPOBOXKIAIOTCS PAa3IUYHBIMU BCIIOMOTaTeIbHBIMU MaTepHalaMy —
HAy4YHBIM aIllapaToM, IO3TOMY BaXKHO 3HaTh, U3 KAKMX OCHOBHBIX JIEMEHTOB OH COCTOUT, KaKO-
BBI €T0 () YHKIIUH.

3HAKOMCTBO C KHUTOH JIydllle BCETO HAUMHATH C U3YUEHUS aHHOTAIMU — KPAaTKOW Xa-
pPaKTEPUCTUKHU KHUTHU, PACKPBIBAIOIIEH €€ COJepKaHue, UJICHHYI0, TEMAaTHYECKYI0 U KAaHPOBYIO
HaINpaBJICHHOCTh, CBEACHUS 00 aBTOpE, HA3HAUYEHHUE U JIPYrHe 0COOCHHOCTH. AHHOTAIUS TIOMO-
raeT COCTaBUTh MPEABAPUTEIHHOE MHEHHE O KHUTE.

I'my0re mOHATH coJep)KaHNEe KHUTH MO3BOJIIOT BCTYIMUTENbHAS CTAaThs, B KOTOPOH JaeT-
Csl OLICHKA COJIEp)KaHusl KHUTH, 3aTparuBaeMoil B Hel MpoOJIeMaTUKH, COAEPKUTCS MHPOpMALUL
0 XM3HEHHON M TBOpPYECKOH Omorpaduu aBTOpa, BBHICKA3ZBIBAIOTCS IMOJIEMHYECKUE 3aMEYaHHS,
Pa3bACHSIOTCS OTIENbHBIC MOJIOKEHUS KHUTH, JAIOTCS KOMMEHTapu# U T.1. BoT mouemy 3Ha-
KOMCTBO C BCTYNHUTENBbHOI CTaTheil MpenCTaBiIseTCs] OUYeHb BaXKHBIM: OHO MOMOTaeT CTYACHTY
COPHEHTUPOBATHCA B TEKCTE pabOThI, 0OpaTUTh BHUMAaHHE Ha ee HanboJiee IIEHHBIC U BAYKHBIE
pa3aensl.

Toli ke 1enu conencTByeT 3HAKOMCTBO C OTJIaBICHHEM, IPEIUCIOBUEM, ITOCIECTIOBHEM.
Becbma nosne3HbIMU 37€MEHTaMU HAYYHOTO amrapara siBJISIOTCS CHOCKH, KOMMEHTapuu, Tabiau-
1bl, TpaQuKu, COUCKU JuTepaTypbl. OHM HE TOJBKO WJUIIOCTPUPYIOT OTAEIbHBIE MOJOXKEHUS
KHUTH WK CTaThH, HO M CaMH MO ce0e SIBIISIOTCS JTOTIOTHUTEIBHBIM UCTOYHUKOM HH(OpMAIIH
JUTSL YUTATEs.

Ecnu yuratens 3anHTEpecoBajia Kakas-TO BbICKA3aHHAs aBTOPOM MBICIb, HE Hallle/IIas
NOJPOOHOT0 OCBEILIEHUS B JJAHHOM HCTOYHHMKE, OH MOXET OOpaTUThCA K TEKCTYy HCTOYHMKA,
YIIOMHUHAEMOTr0 B CHOCKE, TUOO K UCTOYHUKY, KOTOPBI OH MOXKET HANTHU B CIIUCKE JINTEPATYPHI,
PEKOMEHI0BAHHOM aBTOPOM JIJIsl CAMOCTOSITEILHOTO U3yUYEHHUS.

Cy1ecTByeT HECKOJIBKO (OPM BEICHHUS 3aITUCEH:

— 11aH (TPOCTOM M pa3BEepPHYTHIN) — Hanbosiee KpaTkasi (hopma 3amucH MPOUYUTAHHOTO,
IpeJICTaBIsIoNIasl cOOON MepeueHb BOIPOCOB, pacCMaTpUBAEMbIX B KHUTE WUJIM cTaThe. Pa3Bep-
HYTBIH TJIaH MPEACTaBIseT coOoi Oosiee MOAPOOHYIO 3amMMCh MPOYUTAHHOTO, C JeTaau3anuei
OTJENIbHBIX TOJ0KEHUH 1 BBIBOJIOB, C BHITMCKON ITUTAT, CTATUCTMYECKUX JaHHBIX U T.1. Pa3Bep-
HYTBIN TIaH — HEOIICHUMBIN TIOMOITHHK MPH BBICTYIUICHUH C JIOKJIAOM Ha KOHKPETHYIO TEMY

Ha CeMHUHape, KOH(pepeH1u;
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— TE3UChl — KPaTKO CHOPMYJINPOBAHHBIE MOJIOKEHUS, OCHOBHBIE ITOJIOKEHHUSI KHUTH,
cratbu. Kak mmpaBuio, T€3UChl COCTABISAIOTCS I0CIIE MPEABAPUTEIIBHOIO 3HAKOMCTBA C TEKCTOM
MCTOYHUKA, IIPU €r0 NOBTOPHOM IpodTeHUH. OHM NOMOTatoT 3allOMHUTh U CUCTEMATU3UPOBATH
nHpopMaIuto.

CocraBiieHnE KOHCIIEKTOB

bonpuiyro posib B yCBOGHUM U IOBTOPEHUHU IIPOMJECHHOTO MaTepUajla UIPaeT XOpPOILIUN
KOHCIIEKT, COJIEPKalliil OCHOBHBIE HJIEU IPOUYNUTAHHOIO B yUEOHHUKE U YCIIBIIIAHHOTO B JIEKLIUU.
KoHcnekt — 3710, 110 cyliecTBy, HaOPOCOK, pa3BEPHYTHIH IJ1aH CBA3HOT'O paccKas3a 110 OCHOBHBIM
BOIIPOCAM TEMBI.

B kakoli-To Mepe KOHCIIEKT paccuuTaH (B 3aBUCUMOCTH OT MHJMBHUIYaJbHBIX OCOOEHHO-
CTEH CTyJeHTa) HE TOJbKO HAa UHTEJUIEKTYAIbHYIO U SMOLIMOHAIBbHYIO, HO U Ha 3pUTEIbHYIO Ma-
MSTh, IPUYEM TEKCT KOHCIIEKTA HEPEJKO aCCOLMMPYETCs €llle U ¢ TEKCTOM Y4eOHMKa WM 3alu-
cbto Jiekuuu. [ToaToMy jerde 3anmoMuHaeTcs coJepkKaHue KOHCIEKTOB, HalMCAaHHBIX pa30opuu-
BO, C MIOAYEPKUBAHNEM HJIH BBIICIICHUEM Pa3psIKON KIIIOUEBBIX CJIOB U (pas.

CamoCTOATENbHO M3YYEHHBIE TEMBI MPEIOCTABISIOTCSA IMPENOAaBaTelio B (opMe KOH-
CIEKTa, M0 KOTOPOMY IPOUCXOAUT cobecenoBaHue. Teopernueckue TeMbl Kypca (OTAEIbHBbIE

BOHpOCLI), BBIHOCHUMBIC Ha CAMOCTOSATCIIBHOC U3YYCHUC, IIPCACTABICHBI HUXKC.

MeTtoauyeckne yKasaHHus M0 MOATOTOBKE K JK3aMeHY

N3yuenue nucuuniuHel «Pusuka» 3asepiaercs dk3amMeHoM. [IoaroroBka k sK3aMeHy
CHOCOOCTBYET 3aKpeIJICHUIO, YIIIyOJeHHIO M OOOOIEHHIO 3HAaHWM, MOJy4aeMbIX, B Ipolecce
06yquH$[, a TAaKKXC MPHUMCHCHUIO UX K PCHICHUIO MPAKTUYCCKUX 3adad. I'oToBsics k OK3aMCHY,
CTYJEHT JIMKBUAUPYET UMEIOIIKEcs MpoOenbl B 3HAHUAX, YIIyOssieT, CUCTEeMaTU3UpyeT U yIo-
psiiounBaeT cBoM 3HaHMA. Ha sk3ameHe CTyIEeHT JeMOHCTPHpYET TO, YTO OH MpUOOpen B Mpo-
necce 00y4eHHs 0 KOHKPETHOW y4eOHOM JUCIUIUINHE.

Ha xoHcynbpTanuu nepes 3k3aMEHOM CTYAEHTOB IMO3HAKOMST C OCHOBHBIMH TPeOOBaHMSI-
MU, OTBETAT Ha BO3HMKIIINE y HUX BOMPOCHL. [[03TOMY mocenienre KOHCYIbTalil 00513aTeNbHO.

ITpu moAroToBke K 3K3aMeHYy HEOOXOAMMO MCIOIb30BaTh KOHCIEKTHI JEKIUH 10 JUCIH-
IUIMHE, YYeOHUKH U ydeOHble TocoOus (U3 CIUCKAa OCHOBHOM M JIOMOJHUTENILHOM JIUTEPATypPhl)
WJIM KOHCHEKT JIUTEPATYPBI, IPOUNTAHHOMN 0 YKa3aHUIO MPENOAABaTENsl B TEUEHHE CEMECTPA.

Brauane cnenyer mpocMOTpeTh BECh MaTEpHall MO CIABAEMOW JIHCLHUILINHE, OTMETUTh
Ui cebst TpyIHbIe Bompockl. O0s3aTeIbHO B HUX pa3o0parhcs. B 3akiodueHue ere pa3 1enneco-
00pa3HO MOBTOPUTH OCHOBHBIE MOJI0XKEHUSI.

Cucrematnyeckast MMOATOTOBKA K 3aHATUAM B TCUCHUC CEMCCTPA IMMO3BOJIUT UCIIOJIbB30BATH

BpeMsl DK3aMEHAIIMOHHOW CECCUU JJIsl CACTEMATU3aI[uU 3HAHUM.
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KCHUA.

HICHUC.

e

o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Bonpocsl k 3k3ameny
IIpoctpancTBO M Bpems B MexaHuke HproToHa.
Cucrema koopauHAT U Teno orcyera. CUCTeMa OTCUeTa.
NuepruaneHble cucteMsl otcueta. [IpeodpasoBanus ["anumnes.

KunemaTtnka TOYKHM M CHCTEMBI MaTCpHAJIbHBIX TOYCK. Crioco0bl OIMCcaHus JABU-

VYpaBHeHHE KHHEMATUYECKOM CBSI3U. 3aKOH JBUKCHHUSI.
3akoHbl TUHAMHUKHU. [TOHATHS Macchl, UMITYJIbCa ¥ CHIIBI B MeXaHuke HproToHa.

IlepBbIil, BTOpOM M TpeTuil 3aKOHBI HbIOTOHA. YpaBHEHHE NBUKEHMS U €TI0 pe-

Posib HauanbHBIX YCIOBHIA.

Teno kak cuctemMa MaTepHalibHbIX ToUeK. YHCI0 cTenenel cBOOOAbl CUCTEMBI.
W3onupoBaHHas ¥ 3aMKHYTasi CHCTEMBI MaT€pUAIbHBIX TOYEK.
JIBr>KeHUE TeJl ¢ IEpEMEHHOM Maccor. Y paBHEeHHE MemepcKoro.
JIBuxeHue ten ¢ nepeMeHHon Maccoi. @opmyia [{noakoBckoro.
Pabora cunebl.

Kunernueckas sneprus.

Teopema 00 U3MEHEHNH KUHETUYECKOM SHEPTUU.
KoHcepBaTuBHBIE CUJIBI.

IToreHumanbHas 3HEPTHUsL.

KoHcepBaTuBHBIE CUIIBI H KOHCEPBATUBHBIE CUCTEMBI.

CBs13b KOHCEPBATHUBHBIX CUJI C MOTEHIIMAIBLHONW SHEPrHEH.

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

HewnHeprpanbHbIe CHCTEMBI OTCUETA.

JIBrKeHHe MaTepuaabHON TOYKHA B HEMHEPLIUAIBHON CUCTEME OTCUETA.
Cwiibl UHEPLUH.

IlepeHocHast 1 KOPUOIUCOBA CUJIBI HHEPLIUH.

LlenTpoOesxHas cuiia HHEPLUH.

Kunemaruka tBepaoro tena.

ITocTynarenpHOE U BpalaTeIbHOE ABUKEHUE TBEPAOTO TENA.
I1;mockoe nBuxeHue.

MrHoBeHHas O0Cb BpallleHUs.

JlnHamuKka TBEpIOTO Tena.

YPaBHeHI/Ie ABHMXKCHUS HEHTpA MAaCC U YPAaBHCHUEC MOMCHTOB.
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32.
33.
34.
35.
36.
37.
38.
39.
40.

ﬂI/IHaMI/IKa IIJIOCKOI'O0 ABMKCHUA TBCPAOI'0O TCIA.

Kunernueckas OHCPIuAa TBECPAOro TCJia Mpu MmIOCKOM ABHUKCHUU.

MoMeHT uMItysbca TBEPAOIo Tena.

TeH3zop uHEpIUU.

OceBble U HEHTPOOEKHBIE MOMEHTHI HHEPLIUU.
['maBHBIE U EHTpaJIbHBIE OCH BpAILICHUS.
Cuuibl, IEMCTBYIONINE HA BpALIAIOIEecs TEJO.
CB0OOIHBIE OCH BpAIICHHUS.

JIBr>keHre TBEpIOro Tea ¢ 3aKPEerIeHHON TOYKOH.
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PexoMeHnayemasi TUTEPaATypa U HHTEPHET - PeCypChl:

OcHoBHas1 JUTepaTypa:

1. Amutpuena E.M. ®usuka [DnekTpoHHBIH pecypc]: yuebnoe mocodue / E.M. [Imutpu-
eBa. — 2-¢ u3Jl. — DIJIEKTPOH. TeKCcToBbIe naHHbIe. — Capartos: A [Tu Op Meaua, 2019. — 143
€. — 978-5-4486-0445-4. — Pexxum noctymna: http:// www.iprbookshop.ru/79822 . html

2. Hukepos, B.A. ®usuka: coBpeMeHHbIN Kypc: yueOnuk / B.A. Hukepos. - 2-e usn. -
Mocksa: M3narenbcko-Toprosast kopropanus «/lamkos u K°», 2016. - 452 c. : un. - ISBN 978-
5-394-02349-1 ; To xKe [DnexTpoHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=453287

JlonotHUTE/ILHAS JIUTEpPaTypa:

1. PomanoBa, B.B. ®usuka: mpumMepsl pemeHus 3ana4 : yaeoHoe nocobue / B.B. Poma-
HOBa. - Munck : PUIIO, 2017. - 348 c. : cxem., Tabn. - bubmuorp. B xH. - ISBN 978-985-503-
737-9 ; To xKe [D71eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=487974

2. Huxepos, B.A. ®u3nka yis By30B: MEXaHHKA U MOJICKYJsipHas (u3uka : ydeOHHK /
B.A. HukepoB. - Mocksa : M3narenbcko-Toproas kopriopanus «/lamkos u K°», 2017. - 136 c. :
tabn., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450772

3. Jleryra C.H. ®u3uka [DnekTpoHHBIN pecypc] : yuebnoe nmocodue / C.H. Jleryra, A.A.
Yakak. — DIEKTpOH. TeKCTOBble AaHHble. — OpenOypr: OpeHOyprckuii rocyaapcTBEHHBIN
yauBepcurer, ObC ACB, 2016. — 307 c. — 978-5-7410-1575-9. — Pexum pocryna:
http://www.iprbookshop.ru/78852.html

NuTepHeT-pecypebl:
1. http://www.biblioclub.ru -OBC "YHuBepcuterckas Oubnmoreka oHnaiH"

2. http://www.iprbookshop.ru/ - Dnexkrporno- 6ubnuoreunas cucrema IPRbooks
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