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JlaGopatopHas padora Nel. M3yueHHe ABHKeHHS Teja, OpOINEHHOI'O IO VI-
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HET, HEOOXOIMMBIX JUISI OCBOEHHS JTHCI[HIUIHHEI
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BeeneHue

[lenpro paboTel B j1a00OpaTOPHH SBIISIETCS VITIYOJIEHHE H 3aKpPEIUIEHHE ITPHOOPETEHHBIX
TEOPETHYECKHX 3HAHHI ITYTEM SKCIIEPHMEHTAILHOH IPOBEPKH TEOPETHUYECKHX ITONOKEHHIL, a
TAKKe 3HAKOMCTBO C 3JIEKTPOHHBIMH KOMITOHEHTAMH, O0O0pPYIOBAaHHEM, H3MEPHTEIIEHBIMH ITPH-
OopaMH H aIlapaTypoil, HCIIOIb3YeMBIMH B ITa00OpaTOPHH.

B pesynbraTe BBEOIOMHEHHS J1a00pPaTOPHBIX paldOT CTYAEHTHI AOMKHBI IIPHOOPECTH YMe-
HHS 1 HAaBBIKH IT0 COOPKE M HCCIEMOBAHHIO SJIEKTPOHHBIX CXeM H ITPHOOPOB, H3MEPEHHSIM 3JIEK-
TPHYECKHX BeIMYHH. TeMaTHKa J1abopaTopHBIX paldoT ITOITHOCTHIO COOTBETCTBYET COAEPKAHHIO
OCHOBHBIX Pa3/IelIOB Kypca, H3Y4aeMOI'0 B BBICIIIHNX TEXHHYECKHX YUeOHBIX 3aBeeHHSIX. B npe-
jmaraecMoM yueOHOM ITOCOOHH OITHCAaHO OAHHHAAIIATE JIa0opaTOpHBIX pador. B ormcaHny KaxqoH
nabopaTopHOIT paboThHI chOPMYIHPOBaHA ee I[eIb, H3T0KeHbBI OCHOBHBIE TEOPETHUYECKHE ITOJIO-
’KEHHSI, OITHCaHa CXeMa YCTaHOBKH JISI IIPOBEAECHH S SKCIIEPHMEHTAIIBHOIO HCCIIEAOBAHHSL, JaHBI
PEKOMEHJALIHI IO ITPOBEJAEHHIO OIMBITOB H 00palOoTKe pel3ylIbTaTOB H3MEPEHHH, a TAKXKe KOH-

TPOJIBHEBIE BOITPOCHI.
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1. I[ens u 3a0 auu u3yueHus OUCUUNIUHDL

[{enpr0 OCBOEHHS JUCIIHMILINHEL « DH3HKa» SBIISITCS (POPMHPOBAHHE Y CTYAEHTOB KOMIIE-
TeHIH OITK-2, Kak cpeicTBa, ITO3BOISIONIETO BRIPa0OTaTh HABBIKH (PH3HYECKHX HCCIIE]OBAHHH
B c(pepax akaJeMHUECKOI, IMpodeccHOHaTbHOH H O0INeHaYYHOH JeSTeIbHOCTH.

3amayd OCBOEHHS JHCIHIUIHHEI: H3VUeHHE 3aKOHOB OKPYKAIOIIEr0 MHPa B HX B3aHMO-
CBSI3H, OBJIajJcHHe (yHIaMEHTAIbHBIMH IIPHHIIMIIAMH H MeTOJaMH pelIeHHS Hay4HO-
TeXHHYEeCKHX 3aJa4, (POPMHPOBAHHE HABBIKOB IO IIPHMEHEHHIO ITONIOKEHHH (PyHAaMeHTaIbHOH
(PH3HKH K I'PaMOTHOMY Hay4YHOMY aHalIH3y CHTYaI[Hil, ¢ KOTOPHIMH HH)KeHepYy ITPHXOIHTCS
CTAIKHBATLCS IIPH CO3JaHHH HOBBIX TEXHOIOIHI, OCBOSHHE OCHOBHBIX (PH3HYECKHX TEOPHI,
TTO3BOJISIEOIIIX OIMHCATh SBIIEHHS B IMPHPOE, H IMPEIEIOB IIPHMEHHMOCTH STHX TEOPHH IJIS pe-

HMICHIA COBPCMCHHBIX H IICPCIICKTHBHBIX TEXHOIIOIHYCCKIX 3a/a™.

2. Obopyoosarue umamepuaibl

ATmapaTHBIEe CPEJCTBA:

JlaGopaTopHsa MeXaHHKH H MOJIEKYIISIPHOH (PH3HKH

— JIaGopatopHEbIH cTeHT «CKaMbsa JKYKOBCKOTO»

— JlabopaTopHBIH cTeH ] «MallmHa ATBya»

— JlaGopaTopHbIH cTeH ] «MasgTHiK Makceesnay

— Halop peMoOHCTpaIoHHBIH « MeXaHHYeCKHe SIBIEHH SI»

— HaGop nmaGopaTtopHsIil « MexaHHKa» (pacIIHpPeHHEIH)

— Bechl TEXHHYECKHE HACTOJIBHEIE C PA3HOBECAMH JEMOHCTPAIlHOHHEBII

— Halop geMOHCTpalMOHHBIN « J{[HHAMIKaA BpaIl[aTeIbHOTO ABHKEHHS)

YyeOHasa aygUTOpHS IS ITPOBEAeHHS YUeOHBIX 3aHSATHI, OCHAIlleHa O0OpYAOBAaHHEM H
TEXHHYECKHMH cpeAacTBaMu oOyueHHA. l[lepeHOCHOH HOYTOYK, ITPOEKTOp, JOCKAa MATHHTHO-

MapKepHasl.
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3. Haumenoesarue nad opamopusix paoom

No TeMpl
TTUCITHIDTHHBI

HammMeHOBaHIEe TeM JAHCITHIUIHBI, HX KPATKOC
COJCPAKAHHE

O0BeM
JacoB

M3 HHUX ITpaKTHYE-
CKasl ITOJATOTOBKa,
JaCcOB

3 ceMecTp

JIaboparopHas padora Ne 1. UzydyeHHe JBHKe-
HH S Teqa, OPOIIEHHOTO IO/, YITIOM K T'OPH30HTY.

[loaTBEpAHUTH Ha OMEITE CIIPABEIIHBOCTh (POPMYII
KHHEMATHKH, 3aKOHOB JHHAMHKH H 3aKOHOB CO-

XPdHCHHA HMIIYIIbCA H SHCPI'HIL.

JIadopaTopnasa padora Ne 2. OmnpejielieHHE MO-
YIS CABHIa METOZOM KPYTHIBHEIX KOITeOaHHII.
OmnpeaelMTh MOAYIIb CABHIA CTAIbHOM ITPOBOIIO-
KH METOJIOM KPYTHIBHBIX KOIeOaHHH.

JIadoparopHas padora Ne 3. OnpeieneHie Mo-
MEHTA HHEPLIMH MaXOBOI'0 KOJIECa.
HaitTi MOMEHT HMHEPIIMH TBEPAOTO TENA.

JIadboparopHas padora Ne 4. OnpesieneHIe CKO-
POCTH ITOJIETA ITYIIH C IIOMOIIBI (PH3HYECKOT O
MasITHHKA.

OrnpeaeeHre CKOPOCTH TIOJIETA ITYIIH C ITIOMOIIBIO
(pH3HYECKOTrO MasTHHKA.

Hroro 3a 3 cemecrp:

27

Hroro:

27
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4. Cooepacarue nadbopamopHsix pad om
Jlabopamopnaa paboma Nel. H3yueHue 0eudxiceHus meia, 0pouieHHOZ0 ROO YoM K

20PU3 OHINY

HE.E’II’: pﬂﬁﬂfﬂﬂ.’ IIOATBEPAHTDL Ha OIIBITC CIIPABCIIIHBOCTD Q)GPI\{}"H KITHEMATHEIL, 3dKOHOB

AHHaAMHEKIT H 3aKOHOB COXPAHCHITA HMITYIIBCAd H SHEPITHH.

OcHoé6blL meopuu.

OCHOBHOH 3aJauyel MeXaHHKH SIBIISIETCS OIIpeelIeHHE ITOIMOKEHHS Tella B IIPOCTPAHCTBE
B IIF000H MOMEHT BpeMeHH. 3Has KOOPAHHATHI Tella BCEra MOXKHO HAaHTH €r0 CKOPOCTH H YCKO-
peHHA (TI0 oIpeAelIeHHIO STHX BeTHYHH). OCHOBHBIMH 3aKOHAMH, CBS3BIBAFOIIIHMH STH BeIHYH-
HBI, CHIIbI H MaccCy Tejla SBIIIOTCS 3aKOHBI HEFOTOHA H 3aKOHBI COXPAHEHH S,
d*x

M3 BTOporo 3akoHa HproToHa o Z F JIeTKO ITONYYHTh YpaBHEHHS ABHIKEHHS Tela
2

II0J AEHCTBHEM IIOCTOSIHHON CHIIBI (PaBHOYCKOPEHHOE ABIDKEHIE NI PAaBHOMEPHOE JIBU-
KEHUeE, eCII PaBHOJAENCTBYIOIIAs PaBHA HYIIIO).
Teopua meToaa v onUcaH1e YCTaHOBKU

v

é%t 4l v H‘H\

Y CTaHOBKA IPECTABIIIET COOOH IMPYKHHHEIN ITHCTOIIET, KOTOPBIH MOKHO YCTAHOBHTH Ha
pasHOi BBICOTE /1 W IOJ pasHBIMH yIJaMH O/ K TOPH3OHTY. [10 IIKale IHCTONETa MOXKHO
OIPe/leTHTh CIUTY YIIPYTOCTH MPYXHHEI F 1 aGcomoTtHyo ee Aedopmarrro Al = x . Mo m-
HEHKeE, JIeXKalllell Ha CTOle, MOXKHO H3MEPHTH JAIbHOCTH ITOJIETa \) IIapHKa MacCoOH 1.

TaxiM 06pazoM, HETOCPeICTBEHHO MOKHO H3MEpPHTH BBICOTY /1, yrom o , cuny F,

CXKaTHE X , JaJIbHOCTHB ITOJIETA S H MaccCy IIapHKa I .
PEB}’TJI:THTLI HEITOCPCACTBEHHBIX HBMEPEHI]IUI HOJIZKHBI, B IIPEACIIAX HDTPEHH—IDGTEﬁ H3MC-
pEHI]IuI:, YAOBJICTBOPATE 3dKOHAM KHHCMATHEKH H JHHAMHKH.

ITpu medopMaIiy IMPYKUHBI HA X CM. Ha IMapHK GYIeT AeficTBOBATh CHIIA YIIPYTOCTH
. ITo dopmyine 3akona ['yka, F' = kx , HaiineMm Ko3pHIMEHT YIIPYTOCTH TPy KHHbI

r° -
OJOKYMEHT NOANnMUCAH ( 1)
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k-_xl

IloTeHImanpHas SHEPI'HA ITPYZAIHDI WJ‘F’HJ = — IIOCJIC €€ PACIIPANIICHHA HEpEﬁ,I[ET B
2 2
kx~ mu,
KHHCTHYCCKYIO SHCPI'HIO HI4PHEK4d, T.C. 2 — 2 . CriemoBaTembHO

(2)

k
U, =X,—>=>U, =
m

Takmv oOpaszoM, ITapHK HAaYHHAET CBOOOJHBIM IIOJIET C HAYaJIbHOH CKOPOCTRIO U,

HﬂHpﬂBHEHHDﬁ ITOZ VITIOM (X K TOPH30HTY. FDPHBDHTEIJIBHEIH COCTABJAIOIIdA CKOPOCTH

UV, =0, COSX (3)
BEPTHKAIIbHAA COCTABRIISAIOIA
U{”, =y, - SN & (4)
BpeMs4 1monera mapHkKa OrpaHHYEHO BpEMEHEM JABHKEHHS 10 BEPTHKAIIM. 3alllCaB ypaB-
f]
HEHHE ABIKEHHA 10 BEPTHKAHM YV = Y, + U, I — g—:, 3Had, 4T0 y = 0. yﬂ — h:, MOJKHO
L 2
BBEIYHCIIHTE BPeEMA ITOJIETA:
v, + \/qu +2gh
[ =— ' (5)
8
3Has BpeMs4 II0JIeTa, MOKHO HANTH JTaJIbHOCTE ITOJETa
S=u,t (6)

H CPABHHTDB CO 3HAUCHHEM JdJIbHOCTH S ., H3MCPCHHBIM HEIIOCPCACTBCHHO.

YKkazarue no mexHiike é ezonacHocmii:
YKazaHH 10 TeXHHKe 0e30ITaCHOCTH IIPH BBIIIOJIHCHHI HﬂﬁﬂpﬂTﬂpHLI}{ pﬂﬁDT ITPHBCIC-

HEI B ITPIUIOKCHHE A.

VYKazanusa no 6binoiHeHuo 1adopamopHoil padomeolt:

].OHPE,I[EJ]IITE B3BENNBAaHHEM MaCCy IIapHKa 11 . Brrumcimure ot HOCHTCIIPHVIO ITOI'PCIII-
HOCTEL MACCEI 711 .

Z.BaKPE:HHTE ITHCTOJICT Hd BBICOTC h IO VITIOM (X . BBIUHCIIHTE OTHOCHTEIIBHEIE IIO-

TPEIHOCTH BBICOTHI /1 M yITa o .

3.PacTsSHYB IPY/KHHY IIHCTOIETAa HA X CM, OIIPEJEIHTE 110 JHHAMOMETPY cHiry [ . BEI-
YHCIIHTE OTHOCHTEIBHEIE ITOTPeIlHOCTH X U [ .

4.BricTpermTe 5-7 pas IIPH OGHHMX H TeX XKe 3HaueHHsIX X H [ . IIpH KakIoM BEICTPEE

HBMEIJHI”ITE JAaIIbHOCTE IIOJICTA S . Berumcmre OTHOCHTCIIbPHVYIO IIOI'PEIIHOCTE HEIIOCPEACTBCH-

HOI'O H3MEPEHH I JAIBHOCTH S i
5.Berauciaure:

OOKYMEHT NOANMUCAH | k _
SNEKTPOHHOWM MOANUCHIO cronera K 1o gopmyne (1);
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E) BEPTHKAIIBPHYIO COCTABJIAIONTYIO HAY4AJIbHOH CKOPOCTH U{] -

I‘) BCPTHKAJIIbHYIO COCTABJIAIOITYIO KOHCYHOH CKOPOCTH U.\' .

,I[) TOPH30HTAJIbHYIO COCTABIIIIOHIVIO HAaYaJIbHOH CKOPOCTH Uﬂ.t .

E:) TI'OPH30HTAJIBHYIO COCTABJIAIOIIYIO KOHEYHOH CKOPOCTH U_l_ .

6.BerancianTe JanbHOCTE moneTa 1o gopmyie (6) H CpaBHHTE CO 3HAYeHHEM, ITOITyYeH-
HEIM B ITYHKTE 4.

7.BrI4HCIINTE H3MEHEHHE HMITYJIbCd IHIAPHK4 3d BPCMA ITOJICTA ‘Ap‘ Brrumcimire CHIIY,

H3MCHHBIITYIO HMITYIIBC IIAPHKA 3d BPCMA ITOJICTA.
B.CpﬂBHIITE 3HAYeHHS ITOTeHIHAILHOH SHEPI'HH CKaTOH ITPYZKIHHEL, HayallbHOH KHHETH-
YyeCKOH SHEPI'HH HIAPHKA H KOHEYHOH SHEPI'HH HIaPHEKA.

Codepocarue omuema:

OT4YeT JOIKEH COLEPXKATH:

l. Haspanme paGorThI;

Ilemp paboThI,

Kparkme TeOpeTHYECKHE CBEAEHH,

OrmicaHme HCIIONB3YEMOI0 0O00OPYAOBAHHS H MAaTePHAJIOR,
I IopsimoK BREITTOITHEHHS PabOTHI,

BreruncrneHus 1 o0paboTKa pe3yiIbsTaToR,

-1 O W BB W

BBIBOIHL.

KoumponsHsie 6onpocet:
1.ChopMyIHpyHTe IPHHIHII CYIIEPITIO3HIIHH ABHKEHHH. [’ Ie OH IpHMeHSeTCS?

2.BeBeauTe ypaBHEHHE I OIPEJIelIeHH S IToMeTa [apHKa, OPOIIEHHOIO IO YITIOM O K
TOPH30HTY ¢ Ha4YalIbHOH CKOPOCTBIO U, .

3.BeBeanTe MaKCHMAJIbHYEO BBICOTY IOABeMa INapHKa, OPOINEHHOIO ITOJ YITIOM & K
TOPH3OHTY C HAYaIbHOH CKOPOCTHIO U, .

4 BrIBeHTE YpaBHEHHEe JAJIbHOCTH ITOJIETA IApPHKA, OPOIIEHHOIO IO YITIOM O K I'OpPH-
30HTY ¢ Ha4aIbHOH CKOPOCTBIO U, .

5.11ox KakiM yIi1oM Hajio OpOCHTH TENO, UTOORI JalbHOCTH IToNeTa Obllla MaKCHMAIbHA?
[Ipu KakoM yriie 6pocaHIs BEICOTA ITOJIETA PaBHa €r0 JaIbHOCTH? .

6.Urto Takoe gedopmaris, «ynpyras gegopmarmsa»? ChopMymipoBaTh 3aKoH ['yka.

7.Uto Takoe ITOTeHIHAaIbHas S3HeprHs? BrIBeqHnTe (POpPMYIIY IOTEeHIIHAIBHOH SHEPrHH
CKATOH ITPYKHHEI.

8.Uto Takoe KHHeTHYecKas sHeprusa? BrBemure (GopMyIy AN KHHETHYECKOH SHEPrHH

NOKYMEHT MOAMUCAH
SNEKTPOHHOW NMOANUCHIO [eXaHH4YeCKOH sHeprui. Korga oH He BBOTOIIHS-
CepTudukar: . 12000002A633E3D113AD425FB50002000002A6
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Jlabopamopras paboma Ne2. OnpedeeHiie Mo0yaA €O6UZA MENO0OM KPYMUTIbHBIX

KOJ1e0 aHIIL

HE.E’II’: paﬁﬂmm: OIIPEACIIHTE MOAYIIbE CABHIA CTaAIIbHOH ITPOBOIIOKH METOJOM KPYTHIIBHBIX

KOJe OaHHI.

OcHOé6bL meopui.

M3MeHeHHE B3aHMHOI'O PACIIONIOKEHHS YACTHI[ Tela, KOTOPOE IPHBOAHT K H3MEHEHHIO
ero ()OPMBI H pa3MePOB, HA3bIBAIOT deqhopmariueil.

JlecbopMaIiHH MOT'YT OBITh BBI3BAHBI BHEIIIHHMH BO3IeHCTBHAMH (MeXaHHYECKHMH, 3IIeK-
TPHYECKHMH HWIH MarHHTHBIMH) HJIH H3MeHeHHEeM TeMIlepaTyphl Tela. 3Jech paccMaTpPHBAIOTCS
e opMallii, BO3HHKAIOIIHE ITPH JeHCTBHH CHII Ha TENO.

B TBepapIX Tenax JedopMaIiiO HAa3bIBAKOT YRPY20il, €CITH IIOCTIE ITPeKpallleHH S JeHCTBH
CHJIBI OHa Hcue3aeT. EcH ke JedopMalisg coxpaHsIeTcd H ITOclIe IpeKparleHHs BHEITHErO BO3-
IEHCTBHSL, TO €€ HA3BIBAIOT mjiacmuyueckoil. 1IpoMeXyTOUHBIH CIIVYaH, T. €. HEIIOIHOE HCYE3HO-
BeHHE Jle(pOPMALHH, IIPHHATO Ha3bIBATh YRPYZONaacmuiecKoil nepopMaliHe.

HamOomnee mpocTeIM BHAOM JeOpMallHH SBISETCS pacmsaxcenie (caxcamie). OHO,
HaIIpUMEP, BO3HHKAeT B cTepkHe (pHc. 1. a,0) IMpH JeHCTBHH CHIIBI, HaIlpaBIEHHOH BIOIb €r0

. Al g
ocH. Ecii cTepKeHb JUITHHOM / IIPH 3TOM YAJIMHHIICS HAa Al, TO & = — SBIISIeTCS Mepoil Tedop-

[
MAaI[HH PACTSKEHHS H Ha3bIBACTCS OMHOCUMEIbHBIM YOJIHHEHILEM.
JIlpyruM BHAOM JepopMaIiiH SBIsieTcsa coeéue (puc.2. a, 0). Cma, KacaTellbHas K OJHOMH
H3 I'paHeH IIPSIMOYIOIBHOIO IapajljIelIeNiIe a, BEI3EIBAET €ro Ae(OopMallHIO, IpeBpalnas B Ko-

Puc.1. Puc 2.

COYTOIIbHBIH MapaivieneltiIie]] (CM. INTPHXOBbIe JTHHHH Ha PHCYHKe). YTOI Y Ha3bIBAIOT YITIOM
CABHI A, a 1g Y — OTHOCHTEIIbHBIM CJIBHI'OM. Taxk xax oOBIYHO YI'OJI Y Mall, TO MOJHO CUHTAaTh (g ¥
= T

[Ipn melicTBHH Ha TeNIO BHEINHEH Je(opMHPYIOIIEH CHIIBI pacCTOSHHE MeXIY aTOMaMH
(HGHMI) H3MEHSETCS. OTO ITPHBOJHT K BO3HHKHOBCHIIO BHYTPCHHIIX CHIL, CTPEMAIIIIXCAH BCP-

AOKYMEHT T1OANMUCAH “HHSL. Mepﬂﬁ 3THX CHII ABIISIETCA MEXAHHUECKOE
SNEKTPOHHOW MNoAarnnchbio
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HemocpeacTBeHHO HampspKeHHe He H3MepseTcsa. B pse cydaeB ero MOKHO BEIUHCIIHTE
yepes3 BHEIIHHE CHIIBI, JeHCTBYIOIMHe Ha Telno. KOCBeHHO HaIlpshKeHHe MOXKHO OIPeJelHTh I10
HEKOTOPBIM (PH3HYECKHM (P eKTaM.

[IprMeHHTENBHO K JiepopMaliii pacTsKeHHS HaAnpAXMceHue ¢ MOKHO BEIPa3HTh KaK OT-
HOIIIEHHE CHIIBI K IUIOIIAIH ITOIEPEYHOr O CeYeH S CTEPKHA (pHC. 1, 0):

F
o= H/u 2] (1)

Jlimsa medopMali cIBHIa HaIpsDKEHHE 7 BRIPAXKalOT KaK OTHOIIEHHE CHJIbI K ILIOIIaIH
IIOBEPXHOCTH T'paHH, K KOTOPOH CHIa KacaTenbHa (pHc. 2. 6). B 3TOM ciIydae 7 Ha3bIBarOT Kaca-
MENbHLIM HANPAHCEHUEM:

Yrpyrue mMaible Ae(opMaiHi IMOSYHHSIIOTCS 3aKOHY ['yKa, cOorilacHO KOTOPOMY HaITps-
KEHHE ITPOIOPIHOHAILHO Jie(opMallHH. J[JISI IBYX pacCMOTPEHHBIX CIy4daeB (pacTsDKeHHE, CKa-
THE) 3TO aHAITHTHYECKH 3aIIHChIBAETCS TaK:
o=FE¢ n t=Gy, (3)
rjae £ — monayime OHra, a G — MOIVIIb CABHTA.

: OKCIIepHMEHTAJIbHAS KpPHBas  PacTSKEHIS
IpHBeJcHa HAa pHC. 4. Y4yacTOoK OA COOTBETCTBYET
VIIPYTHM JedopMaliisaM, Touka B — npedeny ynpy-
20cmu, XapaKTepH3VIOI[EMY TO MaKCHMAaIbHOE
HaIIpPsDKEHHE, TIPH KOTOPOM €Ille He HMEIOT MecTa Je-
(opMaIlHH, OCTAlOIMHECS B TeJle IIOCIIE CHSTHS
HaITpsDKeHHS (OCcTaTOYHBIE Ae(OpMAaIHH).

['opu3oHTambHEIH y4yacTOK CD KPHBOH pac-
TSKEHHSI COOTBETCTBYET Hpedesly meKyuecmu —
HaIIPSDKEHHIO, HauyMHAsI € KOTOpPOro Jed)opMallis
BO3pacTacT Oe3 YBEJIMYEeHHS HalpsoKeHHS. M, Hako-
HEll, HanpssKeHHe, OmnpelAeiiieMoe  HauOOIbIIeH
Harpy3KOH, BBIJIEPKHBAEMOH TIEPEN Pa3pVyIIEHHEM,

Pnc.3. SBIISIETCS NP edesiom NPOYHOCHII.

JlebopMmarnsa KpydyeHHS BO3HH- KaeT, eCclH
OJHH KOHell cTep kHS (IPOBOIIOKH) 3a- KPYUHBATh
mapoii cunoii F' ¢ MmomenToM M, a Ipy- IT'OH KOHEI]
3aKpelHTh HelloABHKHO (pHc.3). Ilox NIeHCTBH-
€M STOH ITapbl CHJI CBOOOJHBIN KOHEI] CTEPIKHA
IIOBOPAYHBAETCS HA Yrojl @ . Yrom @ Ha3bIBAIOT
VITIOM KpydeHHS. JleopMaiis Kpyde- HHS SBIII-
€TCS YHCTO CABHIOBOH, HO HEOJHOPO/- HOH. 3a-
KOH ['yKa mig gedopMallHH KpydeHHS YTBEP-
KJIaeT IIPOIOPIMOHAILHOCTE VITIAa 3a- Puc.4 KpPy4HBa-

HHS (0 MOMEHTY KPy4eHHs M TIpH MalbIxX yraax @: M =—fo.

3HaK «MHHYC» ITOKa3bIBaeT, YTO MOMEHT KPY4YeHHS HallpaBIeH B CTOPOHY, OOPaTHYEO
HAaITPABJIEHHIO 3aKpydyHBaHHSA KOHCTaHTa f Ha3bpIBAaeTCS IOCTOSHHOH KPy4YeHHS (JUIH MOIYIIEM
KpydeHHS). MOXKHO IT0Ka3aTh, YTO ITOCTOSIHHAS KPyYeHHS CBSI3aHa ¢ MOAYIIEM caBHIra G popmy-

T iawy

[IOKYMEHT NOANWUCAH
ONEKTPOHHOW NOAMUCHIO G md*G

CepTuchukar:  12000002A633E3D113AD425FB50002000002A6 — ?

Bnapeneu:  le63yxoea TaTbaHa AnekcaHapoBHa 'L 321
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32L
: (4)
Ed4f

rJe r H d — pafuyc U JHAMETP IIPOBOIOKH COOTBETCTBEHHO, L — JUTHHA ITPOBOIOKH. Tal-
THYHOE 3HAUYeHHe MOIYIIS CABHTA CTATH Greop = 7,9-10'Y ITa.

G —

Teopus MeToaa H oNHCAHHE YCTAHOBKH
Jlms orpepeneHHs MOAYIIS CABHTA IIPOBOINOKH G B paboTe HCIIONB3YETCS METOX KpPY-

THIIbHBIX KoneOaHHH. KpyTHIbHBIM MasSTHHKOM SIBISIETCS MAaCCHBHBIH IMJIHHAP, MOABEIIeHHEIH
Ha 5TOH ITPOBOIIOKE. [[MIIMHIp coBepInaeT KpyTHIbHBIE KOIeOaHHsL, KOTOPBIE ITPH MaJIbIX YITIax
3aKpyYHMBAHHSA (P SBISIOTCSA FapMOHMYeCKHMH. [lepHon 3THX KonmeOaHHI MOKHO HAHTH, IIPHME-

HSS K IHUTHHIAPY ETﬂpGﬁ 3akOH HbpIOTOHA A1 BpalllaTCIIbHOI'O ABHKCHIA.

d?
1-£%2-ym. (5)
dt”
3nech I — MOMEHT HHEPIHH IIWIHHAPa, M — MOJIYIIb MOMEHTA YIIPYTHX CHJI HHTH, JeH-
CTBYIOIIHX Ha IIIHHAP.
[To 3axony 'yka M = — f@ , mostomy
2
d- d?
/ ?Jrﬁp:ﬂ HIITH —f+m2qo:0* (6)
dt” dt
. 27T [ ~
31ech @ = ? — yactoTa komebamuit, | =— =27 |— — repuo ] KonebaHmi. OT-
)
crojia
2
. 2 41
f=1lw" = s (7)
MoMeHT HHEpIIHH IHIIHHJpPa OTHOCHTEIILHO OCH, ITPOXOJSINeil uepe3 IIeHTPhI OCHOBa-
_ mD? T°mD’
HIL, paBeH [ = 3 [TostoMmy f = T [loacrarnsaa f B popmymy (4), ImomydHM BEIpa-
KeHHe JUISI MOAYILI cJBHTa G
,
167D~ L
G=—r . (8)
T°d

rJle m —Macca IQUIHHIpa
D — muaMeTp IITHHAPA
d — THaMeTP IIPOBOIIOKH, d = 2r.
L —miHa IpoBOIIOKH
I —1epHon KPYTHIBHBIX KOIeOaHHII.
[lepros KPpYTHIBHBIX KOIeOaHHH OIMPEAEISIOT, H3MEPSI BpeMS f, HEOOXOIHUMOE IJIS CO-

BEPIIEHHUS 1 KPYTHIIbHBIX KOIeOaHHIH:

4
T == 9)
n
Maccy IHIHHIpa ONpeIelIsaroT 1o popMyne m = pV,
IZie IDIOTHOCTD p OepyT M3 TaOIIIE! (TUIOTHOCTD CTAlIH per = 7870 KI/M°), a 00BEM IIH-

AOKYMEHT MNOAMMCAH
SNEKTPOHHOM MOAMMCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: [LebayxoBa TatebAaHa AnexcaHgpoBHa BHI.

d COOTBETCTBEHHO.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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22V DY
G=Lhp|l — || — |. 10
Pl = (10)

YKazaHue no mexHuxe 0 e30nacHocmu.
YKazaHH 10 TEXHHKE 0e30ITaCHOCTH IIPH BBIIIOJIHCHHI HﬂﬁﬂpﬂTﬂpHﬁI}{ pﬂﬁDT IIPHBCOC-

HEI B ITPIUIOKCHHE A.

VYKazanusa no 6uinojiHeHUI0 140 0pamopHoil padomal:

l. M3MepbTe BRICOTY A M IHaMeTp D IUIHHAPA, a TaKKe JIHHY L H JHaMeTp d Ipo-
BOJIOKH.

2. HecKombKo pas H3MephTe BPeEMS { , 32 KOTOPOE MAasITHHK COBEPIIHT 1 KOneOaHHH.
Yucmo xonebaHMi n M KOIMYECTBO OIBITOB 3aaET ITPEIO aBaTellb

3. PesybTaTsl H3MEePEHHI IIPEACTARIISIFOT B BHJIE CBOOOMHON TAaOIIMIIEI.

4. [To popmymne (9) BeIUHCIHTE ITepHOJ KOJeOaHHIH IS Ka)KJAOr'o OIbITa M HaHTH
CpeJHee 3HAYEHHE IIEPHOA.

3. [TomydeHHOe 3HaYeHHe NepHoAa MoAcTaBbTe B (popMyry (10) BEIYHCIHTE MOIYTIb
casura G.

6. Beruncimite aGeomoTHY0 MOrpenHocTh AG = |G — Greop| H OTHOCHTETIBHYIO 1O~
TpeiHOCTh £ =AG/Greop.

7. [IpencTaBbTe OKOHUYATEIBHBIN PE3VIbTAT H CPAaBHHUTE C TaOIMYHBIM 3HAYEHHEM.

Codeporcanue omuema:

OT4YeT JOIKEH COLEPXKATH:

l. Haspanme paGorThI;

Ilemp paboThI,

Kparkue TeopeTHUYECKHE CBEAEHU,

OrmicaHie HCIIOIb3YEMOI0 0O00OPYAOBAHHS H MATEePHAJIOR,
[IopsimoK BREITTOITHEHHS PaOOTHI,

BreruncrneHus 1 o0paboTKa pe3yiIbTaToR,

~ N o B W

BBIBOIHL.

K OHMPOJIbHbBIE 601NPOCHI.

1. ChopmympyiiTe 3aK0oH ['yKa Jj1s e OpMalHil pacTsDKeHHS, CIBHT A, KPYIeHHS.
2. KakoBEI nipeensl IPpHMEHHMOCTH 3aK0Ha ['yka?

3. KakoB ¢u3mueckmii cMmbica Moaynd OHra E, momymnsa caeura GG, MOCTOSHHOH Kpyde-
HuA 1?7

NOKYMEHT noanincAH OTOHa A BPAIIATCIIBHOI'O JIBHKCHHA. Kakonr

3NEKTPOHHOM NOANUCLIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa »
Ja KoneOaHHI KPYTHJIbHOI'O MajATHHKA.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Jlabopamopraa paboma Ne3. OnpedeiieHue MOMeHmMA UHEPUUU MAX06020 KoJlecd.
Ilens pabompl: HANTH MOMEHT HHEPIHMH TBEPAOrO TEIA.

OcHoébl meopuu.;

MomeHT mHepumH I XapakTepH3yeT HHEPIHOHHBIE CBOMCTBa Tella BO BpamaTelIbHOM
MBHKeHHH. /1151 TBeporo tena I mpejcTaBisieT co00H cyMMY MOMeHTOB HHEPIIHH BCeX €ro TOo-
yeK, T.e.

1= mr’, (1)
i=f

T m; — Macca (-oui TOUKH Tela, ri — €€ PaCcCTOAHHE OT OCH BPaIllC€HIIA, N — 4HcIIo Touek

TeJla.
BooO11e roBops, BEIYHCIEHHE MOMeHTa HHEPIHH — MaTeMaTH4ecKas ITporeaypa. eH-

CTBUTEIILHO, BBIZEISII B Tene 3eMeHT o0beMa dV, Macca ero Oyjer paBHa m= pdV ,Tae p —

IUIOTHOCTH BerecrBa. Mopmyma (1) B 3ToM cirydae rmpuHoOpeTaeT BH [ = I por’dV

Puc.1
Ecimi Teno ogHOpoaHOE, T.€. £ = const, TO

f:pjr’-'-dv. (2)

J1s Tena MpaBWIBHOH ITeOMETPHYECKOH (DOPMBI, TAKOH HHTErpal MOJKET OBITh BEIYHC-
neH. Tak, eclH Telno HMeeT (POPMY CIUIOIIHOIO IHJIHHAPA, TO, Oeps B KaueCTBe 3JIeMeHTa 00be-
Ma IJUTHHAP JJIHHOM b, paguyca r H TOIIIHHOH CTEHKH dr ITOIYyYHM

dV =b2nardr .

ClegoBaTelbHO,
| R ThR?

I= pjr 27rb-dr = pZﬂbIr dr = p27h— i Pl

Tak kak, #AR°b=V — OOBEM CIUIOIIHOTO LWIHHApa, a p-V =m, — ero macca, TO

OKOHYATENBHO TI0ITy4aeM
m R*

I=—— (3)
2
JI11s Ten HellpaBHIBHOH IeOMeTpHYeCKOH (POpMBI IOJ00HBIE pacdyeThl MOI'YT OBITH JIO-

CTATOHYHO CIIONHBIMIL, ITO3TOMY pﬂBpﬂﬁﬂTﬂH&I p&BHIHP[BIE JKCIICPHMCHTAJIBHBIC CITOCOOBI QIIpE-

TT. Ll

" HOKYMEHT FOARACAH 7" MO M3 HHUX IIpejUiaraeTcs B JaHHOI nabopaTop-

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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—

Ha ocp (Bair) MaxoBHKa, paJHyca r HaMaThIBAaeT CSI HUTh JJIHHOH [, K KOTOPOH IPHKpEII-
JIeH Ipy3 Maccol m (puc.2). ITox nelcTBHEM CHIIBI HaTsDKeHHSI HUTH T, MaXOBHK pPacKpy4YHBaeT-
CS M CIIVCTS BpeMs f; HHTL C Balla COCKalb3bIBacT. /lalee, Bpallasch pPaBHO3AMEIEHHO, ITOJ

JIEHCTBHEM MOMEHTA CHII TPeHHI M ,, MaXOBHK OCTaHOBHTCS 3a BpeMd f2. M3sMepsasa BpeMd £ H

{2, 3HASI MacCy Ipy3a m H JJIHHY HUTH [, IIPH H3BECTHOM F MOJKHO ITOIIYYHTh (DOPMYITY JIJIS SKC-

IIEPHMCEHTAJIBHOI'O OITPEACIICHHA MOMCHTAd HHEPIHH MdXOBHKA I.
B ITIEPBOM HpHﬁJ'JII}I{EHI]II HE 6}*’I[EEM VUHTEIBATh TPeHHE B TeUeHHe BpeMeHH f;, TO eCTh

ITPH pa3MaThIBaHHH HHTH. MBI HMeeM KJIaCCHYECKYIO 3aJayy JHHAMHKH JIBYX Tell: OJHO H3 KO-
TOPBIX (I'Py3) ABHIKETCS IIOCTYIIATEIIbHO, a Apyroe (MaxOBHK) BpaIllaeTCsL.

M3 BTOpOro 3akoHa HerOTOHA AJIS ITOCTYNATEIbHOIO H BpalaTelIbHOrO ABHXKEHHI HMeE-
eM:

mg—T =ma,
M = Ig.
371eCch @ — YCKOPeHHE, ¢ KOTOPHIM OITYCKAeTCd IPy3. OTO Ke YCKOpeHHe OYAeT JIMHEH-

HbBIM (TEII—[[‘EI—]I[HEIJILI{EIM) YCKOPEHHEM TOYKH A Ha oCH MaxOBHKaA.

a
£ — YITIOBOE YCKOPeHHE TOUKH A, IIpHYEM & = —.

r

(4)

I’ — cra HaTSOKEHH ST HHTH.

M = Tr — MOMEHT CHJIBI HATSDKEHHS HHTH, ITPHIIOKEHHOH K BaJly MaXOBHKA. VICIIONB3ys
IIPHBeJcHHEIE BBIIIE (DOPMYIIBL, CHCTEMY YPaBHeHHI (4) 3aIHIleM B BHIE:

‘mg—T =ma,

(5)

T=1-.
r

by

OTKya JIerKo Imoay4aeM () OpMyITy I orpeaeneHu 1

2
I=mr’| & - 6)
{
Tax Kak Ipy3 ABIKETCS PaBHOYCKOPEHHO 6e3 HayalbHOI CKOPOCTH M 3a BPeMI f; ITPO-

XOJHUT ITYTH | (JUIMHY HHTH), TO
at’ 21

I=—- n a=—

2
2 t
Taxrm 0o0pa3oM, OKOHYATEIEHO ITOTy4aeM (POPMYITY JUIS OITpeJelIeHHS MOMEHTa HHEP-
I[HH MaXOBOI'O KOJIeca, IIPH YCIIOBHH OTCYTCTBHS TPEHHS.

{ 2
I,=mr?| &L _ (7)
- 21
ANOKYMEHT NogrnncAH
SANEKTPOHHOWM NOANUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 17Ia MAXORHEK Hp}[gﬁpe'rae'r VITIOBYHO CKOPOCTH
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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a 21 21
@W,=d,= ;t ;= ﬁt; = Pt Iloxg nmerictBHEM MOMEHTA CHI TPEHHS Mump, MAXOBHK CITYCTS
1 |

BpeMsd Af =t, OCTAaHOBHTICSA. Ero MOMEHT MMITYTIbca L M3MeHHTCA OT 3HaueHHuda Iw, 1o 0. Cre-

JIOBATeNbHO, IIPHHIMAS 4TO Mump = const, H3 3aKOHA H3MEHEHH I MOMeHTa HMITYIIbCa HMEEM:
AL 0-le,  12]

Ip = - - T ?
At ) rt,t,

3neck L= I1® —MOMeHT HMITYIIbCa TeNA.

Cuuras I =1, , 1711 MOMEHTa CHII TPEHHS TTOTYYHM:

21,1
mp n‘jt‘?
(B dhopmyrie (7) 3HAK MUHYC IJ1S1 Momp OITYIIIEH).
BooOGr1e roBOpsL, 3TOT K& MOMEHT CHJI TPEHHS JEeHCTBYET H Ha PaCKPYYHBAIOIIHICST Ma-
XOBHK, TO €CTh B TeUeHHe BPEMeHH f;. IIOSTOMY MOKHO IOIYYHThL OOlee TOYHOE 3HAUeHHE MO-
MEHTa HHEPIHH MaxOBHKa I2, ¢ y4ETOM Mpp.

B sToM cirydyae cHcTeMa ypaBHeHHI (4) OyZeT HMeTh BHI
mg—T =ma,

M (8)

9)
M-M, =Ie.
a 21
YuyureiBag (7) u, utro M =Tr, g=—, a= t_‘? , (CM. BBIIIIE) ITOITYYHM:
r I
mg—1=ma,
M, q W
T - = =I—2
r r
#mg—T=mﬂ,
s a 21 a at a’ t
I'=1 2+ p =1 —2+—2—I =I—2 I+-L|.
r rtt, r r-it, r {,
OTKyaa HalJgeM, YTO
2 | gt] I
I,= '""t “5‘;; —1 =—ft (10)
1+-+ 1+-+
IE IE

Dopmyna (9) Oormee TOYHASI AKCIIePHMEHTAIbHAS (pOpMYyIa I OIpeelleHHS MOMeHTa
HHEPIMH MaXOBHKA.

[
)
3aMETHM, YTO €CIIH TPEHHS MPeHeGPeKNMO Mallo H ¢, >>t,, 170 — R0 u I, =1, T.e.
[
2

dopmytiel (9) 1 (6) IMpaKTHYECKH COBIAJAI0T.

YKkazanue no mexHuxe 0 e3onacHocmu.
YKazaHH4 110 TeXHHKe 0e30ITacHOCTH ITPH BbOIOJIHEHHH HﬂﬁﬂpﬂTﬂpHLI}{ pﬂﬁﬂT IIPHBCC-

HEI B ITPIUIOKCHICEC A.

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCLIO -
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 10U Pﬂﬁﬂfﬂﬁl:
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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l.
MaXOBHKa r.

2.

3.

HamoTtaTh B OHH CJIOH HHTh Ha Ball MaXOBHKA JIO ITOJTHOIO ITObeMa I'py3a.
OTITycKas I'Py3, BKIIOUHTE JBa CeKyHAoMepa. OIHH 3a(pHKCHPOBATH B MOMEHT

OHPEI[EJ]IITL H 3aITHCaTh 3HAYCHIA MACCHI I'PY3ad m., JJIHHBI HITI [ 1 pPagHyC Balla

COCKaJIb3bIBAaHHS HUTH, T.€. BpeMsd £7, a APYTOH BO BpeMsI ITOJTHOH OCTaHOBKH MaxXOBHKa, T.€. H3-
MEPHTh BpeMs f = t; + t2. OUueBHAHO {2 =1 —1;.

4.

HECTH B TaOIHIy H3MEPEHHH. BEIYHCIINTE cpefHee 1., H I, ,.

M3MepeHH S 1O 1.3 IIPOBECTH HECKOIBKO pa3 (MHHHMYM 3 pa3a) H pe3ylbTaThl 3a-

t
(c)

t> t 1 My (H-M) I, ol Al (xr-M%)

© | (© | &™)

(kM%)

5.

6.

Hcnomb3ys 3HaueHHs m, I, r 0 cpefHHe 3HaueHHT f;, {2 110 popmynam (6) 1 (7)
paccYHTaTh SKCIIEPHMEHTAJIbHBIE 3HAYEHI MOMEHTA HHEPIUH [, M MOMEHT CHJI TPEHUS Mmp.

CpEIEHIITL ITOIIYHEHHOC 3HAYCHHEC I‘, H TCOPETHYCCKOC 3HAYCHHC Iﬂ -

m, U R npuBeleHBl HAa MaXOBHKE.
[To popmymne (9) Berwmicinuth I, — MOMEHT HHEPI[MH MaxXOBHKa, OIPEIEIIEHHBIH C

7.

YUETOM TPEHHA.
8. CpaBHHTE 3HaYeHNUS [, H I, H CIENIaTh BBIBOX.
9.

2
m,R"

*

2

OLIEHUTE IIOTPEMIHOCTH TIPOBEAEHHBIX m3Meperrt I, u I,. ol,, 8, u Al,.

Al , M 3aHECTH HX B TaOIIHITY.

10.

3ammcaTh IOJIy4eHHBIE PE3YIIbTaThl B BHJIE: I=1xA :

Codeporcanue omuema:

OTYeT JOIKEH COJCPAKATD.

l.

-~ N b B W 2

Hassanue paloTHI;

[lems paboTHI;

KpﬂTI{HE TCOPETHUECKIEC CBCACHILA,

OrmicaHIe HCIIOJIB3YCMOI'O Gﬁﬂp}"ﬂﬂEﬂHH_ﬂ H MAaTCPHAJIOB,

I IOpsimOK BREITTOTHEHHS PadOTHI,

BrruncieHnsa u o0paboTka pe3yibTaToR,

BBIBOIHI.

K OHMPOJ/IbHbIE 60NPOCHL.

L.

2.

Kakyro BEIHYHHY HA3BIBAIOT MOMEHTOM HMHEPIMH? B KaKMX eIMHII[aX OH H3ME-
paeTca? Kakoe CBOMCTBO Tela OH XapaKTepH3yeT?

BriBecTH (hOpMYITY JJ19 MOMEHTA HHEPI[HH I[HIIHHIPA.

NOKYMEHT MOAMMCAH
SNEKTPOHHOW MOAMNUCHIO
Ceptudmkar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lebayxoea TaTesHa AnekcaHvopoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

3pIBOJIA PacYETHOH (hOPMYIIBI (6).

1 MOMCHTA HMITYJIBCA.

HTd HHEPIHHH MdXOBHKd C YICTOM TPCHIA
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6. [ToueMy IIpH BBEIMTOIMHEHHH pabOThl PeKOMEHAYETCS HaMaThIBaThb HUTH Ha Bal B
OJQHH CIIOH?
7. [Tomyuure ¢popmynsl ormook 11 oI, , o , .

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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JJabopamopran paboma Ned. OnpeodeleHue cKopocmu nojiema nyjau ¢ ROMoub0 Qu-

JHYECKOZ0 MAAMHUK.

HE.E’II’: pﬂﬁﬂﬂlﬁl . OIIPEACIICHIEC CKOPOCTH ITOJICTA ITIYIIH C ITOMOIIIBHO (bHBHIIECI{DI‘D MadAdTHI-

KAa.

OcHOé6bL meopui.

DH3HYECKHIT MAaATHHK COCTOHT M3 yIoBHTendI ("A" Ha puc.l) B BHAE IMIMHAPA, 3aII0I-
HEHHOI'O TIJIACTHYHEIM MaTepHalIOM, KOTOPBIH 3aKpeIUIEH Ha CTEPKHE, CIIOCOOHOM CBOOOIHO, C
OYEHb MAJIEIM TPeHHEM, KayaThCSI BMECTE C YIOBHTEIIEM BOKPYI HEeNOABHKHOH OocH. Ha puc. 1
3Ta Och BpamieHHs (Touka "O") nepneHIHKYIIIpHA K TUIOCKOCTH PHCYHKA. BBICTpeNn IPOH3BO-
IHUTCS M3 ITHEBMAaTHYECKOI'O ITHCTONIETA, YCTAHOBIIEHHOIO TaK, YTOOBI BEKTOP CKOPOCTH ITYIIH
OBLII HaITpaBJIEH TOPH30HTAIFHO IT0 IPSMOI, IIPOXOASINEN Yepe3 LEeHTP LIUIHHAPA C IUIaCTHIIN-
HOM H TEPIeHIHKYIIpHO ocH BparneHHa O. [Iymng, 3acTpeBas B IUIaCTHIIMHE, TEPSET CBOIO
HAYaJIbHYIO CKOPOCTh H OJHOBPEMEHHO COO00IaeT MaITHHKY HEKOTOPBIA MOMEHT HMITYTILCaA. [1o
3aBEPIIEeHHH HEYIIPYTOro yiapa MasTHHK OTKJIIOHSETCS OT BEPTHKAILHOM ITHHHH OC Ha HEKOTO-
PBIIl MaKCHMAIIBHBI YTOI (P, KOTOPBIH H3MEPSETCS TPAHCIIOPTHPOM — II0 MaKCHMAaIbHOMY

CMEIICHITIO YKA3aTCIA, ’KECTKO 3aKPCILIICHHOI'O Ha CTCPIKHE.

JI1s IByX MOMEHTOB BpeMeHH, JIO yAapa, H IOocjle HeyIpyroro yaapa (mof "ymapom" MbI
ITOJIPa3yMEBAEM OTHOCHTEIILHO OBICTPBIM IIPOIECC TOPMOXKEHHS ITYIIH B IUIACTHIIMHE) MOKHO
ITPHUMEHNTE 3aKOH COXPaHEHHS MOMEHTA HMITYIIbCa:

mua:(Ieraz)mn, (1)

rJie M — Macca ITYIIH, U — CKOPOCTh ITYIIH JI0 VAapa, d— PacCTOSHHE OT OCH A0 TOYKH yaapa IIy-
mH, | — MOMEHT HMHEPIIHH MasSTHHKA ITOCIIe yaapa. BTOPEIM wIeHOM B ckKoOkax B (1) MOXHO
IpeHeOpeyh JaleKo He Bceraa (71 HaIlero cirydas BaM HeoOXOJZHMO Ha OCHOBaAaHHH H3MEPEHHH
ITOKa3aTh (FIIH OIIPOBEPTHYTH) BO3MOKHOCTE TaKOrO VIIPOMIeHH ). IIpH HeyIIpyroM yaape 3aK0H
COXpaHEHHI MeEXaHHYeCKOH SHEPTHH He BHIMOJHASTCS, OAHAKO, K IIPOoIlecCy KadyaHHI MasTHHKA,
MBI MOJKEM IIPHMEHHTDL 3aKOH COXPaHEHHS SHEPruH. HemmocpeICTBEHHO IIOCIEe yaapa MasSTHHK
BMeCTe C 3aceBIIel B HeEM ITyleil OyJieT, KaK MbI BHJEeIH H3 (1), HMETh YTTIOBYIO CKOPOCTD, PaB-
HYIO @, .CIeI0BaTENbHO, OH OYJET HMETh H COOTBETCTBYIOIIHH €H 3aIac KHHETHYECKOH SHEp-

T'HI, GTprIﬁ 3aTeM B MOMEHT HaHOOJILIIETO OTKIOHEHHS (H MTHOBEHHOH OCTAHOBKH MHHTHIII{E],)
ITPCBPATHTCA B ITOTCHIHAJIbHYIO SHEPI'HIO.

Toects
E - (1 + m;z )@, o
E =M +m% gh (3)
(1 + maz)mﬁ

E, = E, cnegoBaTelbHO
OOKYMEHT NMOAMWUCAH
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THTOpPCKa, [ — paccTOsSHMe OT OCH BpaIlleHHS JIO I[eHTpa Macc MasgTHHKa (6e3 mymm). Ilocpen-
CTBOM OaJIaHCHPOBKH HCITOJIE3YEMOIO B JaHHOH padoTe (PH3HYECKOro MasTHHKA YIalI0Ch ycTa-
HOBHTD, UTO I[eHTP MAacC MasSTHHKa ITOYTH COBMAJaeT C TOUYKOI KPEeIUIeHHST CTeP/KHS C I[HJIHH-
npoM (1. B Ha puc. 1). TakuM oOpa3oM, paccTOSHHe [ IIPHHHMAETCS PaBHBIM JUIHHE CTEPIKHS

OB. Bropoe (Mamnoe) cimaraeMoe B BEIpakKeHHH JJIS ITOTEHI[HAILHOMH SHePIrHH (3) JOIMOITHHTEIBHO
YUHTEIBAET, YTO LIEHTP Macc ITYIH B 00IIeM clIydyae He COBITaJaeT ¢ IIEHTPOM MacC MasiTHHKaA. 13

PHC.2 BHIHO, YTO h=1-1 COS@ = [ (l — COS fp) =21 Sil’lE % ,The [ — paccTOAHHE OT OCH Bpa-

mreHHsa O 10 IIEHTPA MaCC MdATHIKaA C. I/ITElI{:, MBI ITOJIVHHIIN YPaBHCHHE

l 2 9 2
—(rnﬂ“+f)a){‘;: m M gh=2 m< M g!sin“f. (5)

2 [ [ 2
Taxzxmv oOpa3oM, Ha OCHOBaHHH ypaBHeHHMIH (1) 1 (5) 1mmoimyyaeM OCHOBHYIO padouyio (op-
MYyTTy

(ma”>+1) FHE+M gl

U:2sin¢’- : . (6)

2 ma
Bce BelHUHHBI, BXOISIIHE B BEIpaXkeHHe (6), MOT'YT OBITH OIpelelIeHbl SKCIIEPHMEHTAIIb-

HO.

YKkazanue no mexHuxe 0 e3onacHocmu.
YKazaHH 110 TeXHHKe 0e30ITacCHOCTH ITPH BHBIITOJIHCHHH HﬂﬁﬂpﬂTDprIK pﬂﬁDT IIPHBCIOC-

HEI B ITPIUIOKCHHCEC A.

YKazanua no 6binoiHeHUI0 1a0opamopHoll padomal:

Macca IHIMHAPa-yIOBHTENA m, = 91 T. JIMHeHHas IUIOTHOCTh CTEPKHS, Macca, ITPHXO-
JSIAsics Ha eJUHHIYY JIHHBL £ = 1,97 r/cM, Torma momHas macca cTepxHSA m, = w1 -1 . Cile-
JIOBaTeIbHO, Macca MaATHHKA M = m, + m,. PacCTOAHHe - @ OT OCH BpallleHHs IO TOYKH Y/a-

pPad H3MEPAIOT MIMIMETPGEGﬁ JTHHEeHKOH. [lomoxeHe INEHTPA MACC MAATHHKA COOTBETCTBYCT

TOYUKE COCAHHCHHA YIIOBHTICIIA H CTCPHHAL I[J]I]H}" CTCP¥HA [ OIIPEACIIAIOT KdK PaCCTOAHHE OT
TOYKH ITOABECA 4O TOUKH COCAHHEHHA YIIOBHTCIIA H prﬁI{H.

1. Oﬂpﬁ,[[EJIEHHE MOMEHT a HHEPITHA (l]HSH‘lECRﬂI'ﬂ MAATHHRKA.

MomeHT HHCPIHH QJIIBIIHEGI{GI‘D MAATHHKA HAXOIAT ITO IIEPHOIY €I'0 I{E]HEII-]I]IUI:, PABHOMY

I
T=2m [—, (7)
Mgl
(Bemmunisl M u [ Havm yxe onpegenens! ). OGpaTHTe BHHMAHHE, YTO UL JOCTATOUHO
HaJCKHOI'O H3MCPCHIIA IICPHOda KadyaHHH MBbI JTOITAEHEI o0ecIleyuTh BBITIOIHEHHE CJIIE AVIOIIIX

‘?ﬂﬁnt\"r"‘-:." 1-"1.- &‘m"'!"!"!""""‘ il AL | ‘[-'-"Z'e‘!'!"'l"_""!"!"!"-;' TrFRTFr T e EL‘!"’T"T} I[GCT&TG‘LIHG Ma: 'LITG@LI MG}HIG 65]:]__[':} HPEHE_
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MoOMEHT HHEPIHH BEIYHCISAETCS, HCXOAS 13 (7), Kak

- MgIT?

2
47T
TEGPETII‘IEGKGE SHaAYcHIIc MOMCHTaA IH—IEpI_[]?]II MOEHO HElIu]TTH KaK C}*’I\[M‘_’;*’ MOMCHTA IH—IEp-
ITHIH GTEP}I{HH OTHOCHTCIIBHO OCH EpﬂJ_T_[EHI[H, HEpHEHI[HK}"]I&IpHGﬁ GTEP}I{I{EG H HPGXD,[[}IH_[Eﬁ qg-

| 2 .
Pe3 OAHH H3 CI'0 KOHIIOB fcm = E-mz d H MOMCHT HHCPLHH VIIOBHICIIA, KOTOPBIH (E CBA5H C

I (8)

JIOCTATOYHO OOIIBIIIIM PaCCTOAHIIEM JO OCH Epau[emm) MOYKHO IIPpHHATD 3d MAaTCPHAJIbHVYIO TOY-

Ky, TOI'1d I_m — m, 'HE d TCOPECTHHYCCKOC 3HAUCHIC MOMCHTAd HHCPIHII OaUTHCTHYECKOIO MasT-

HIKa
=] +1 L ‘+m,-a’ 9)
meop oM o 3 n, -d m, -d
‘ FeEop o ‘
PaccyHTaTh ITOrPEeIHOCTS H3MEHEHHSI. O = 7 -100%

2. OnpeaeieHne CKOPOCTH I0JIE€TA IMYJIH.

Macca KaXmoi ITyIH OITpeielsieM B3BeIIHBAaHHEM. OTO MOKHO CJIeNaTh IIOTOMY, YTO JIO-
rapH(p)MHYECKHIT JIeKpeMEHT 3aTyXaHHS 5THX KoneOaHHH BeCchbMa Mall H HX aMIUIHTYAa JOBOJIbHO
JOJITO OCTAETCS ITOYTH ITOCTOSHHOM (ITOIBITAHTECH BKCIIEPHMEHTAJIBHO OLIEHHTH BEIMYHHY JIe-
KpeMmeHTa!). 1) M3Mepurs B3BelmMBaHHeM Maccy ITYIIH. OILeHHTh ITOTPENIHOCTh OIPEIeIeHH S
Macckhl. 2) [IponsBecTn BeicTpenl. OTMETHTh MAaKCHMAJIbHBIH YIOI (X OTKIOHEHHS yKa3aTelld IT0
TpaHCIIOpTHPY. M3MepeHIie yIi1a OTKIIOHEHHS (X HaJleKHee ITPOH3BOIHTEL He TOIBKO ITO aMIUIH-
TyJle OTKIIOHEHH S MasTHHKA ITPH IIEPBOM KayaHHH, HO H II0 pa3Maxy ero KolneOaHHH, JJISIIHXCS
HEKOTOpOoe BpeMs Iocie yaapa (IIpH 3TOM ITOJIE3HO IIPHMEHSITh H YCpeJHeHHEe OTJIeIbHBIX OT-
CUETOB). BEICTpen IMPOH3BOIHTh TOJIBKO IO HEMTOABHKHOMY INUIHHJPY. I IOBTOPHTE OIBIT 5 pas.
Halitn cpemHee 3HaYeHHE YITIa OTKIIOHEHHS H IIOIPEIIHOCTE H3MEPEHHS VIila. 3) BBEIUHCIHTB
3HauYeHHe CKOPOCTH ITojIeTa ITYIH 110 popmMyTie (6). BEIYHCIHTD ITOTPEIIHOCTh ONMpeAelIeHHs CKO-
POCTH TosieTa ITyirH. 4) 3armrcaTh OKOHYATEIbHBIH pe3ylnbTaT. CJenarh BEIBOJ.

Codepocarue omuema:

OT4YeT JOIKEH COLEPXKATH:

l. Haspanme paGorThI;

Ilemp paboThI,

Kparkme TeOpeTHYECKHE CBEAEHH,

OrmicaHHe HCIONB3YEMOT0 000PYIOBAHHS H MaTEPHAJIOB,
I IopsimoK BREITTOITHEHHS PabOTHI,

BrruncieHnsa u o6pabdoTka pe3yibTaToR,

- N W = w9

BBIBOIHL.
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1. Kaxk OITPEACIIACTCA KHMHCTHUCCKAA SHEPTHA ITPH ITOCT VIIATCIIBHOM IBIKEHHH? HPH
BpalllaTCIIbHOM IBHKCHHH?

2. OOBSICHHTE, IT0YEMY IIPH HEYIIPYTOM Yape He BBINOIHACTCS 3aKOH COXPaHEeHH
MEXaHHUYeCKOH 3HEPIHH.

3. ChopMyIHpyHTe H 3aIHIIHNTE 3aKOH COXPaHeHH S HMITYIIbCa I HEYIIPYT Oro B3a-
HMOJIEHCTBH ITYIIH H (PH3HYECKOr0 MasTHHKA (00BSCHHTE BRIBOJ (popMyTIHI (1)).

4. Chopmymmpyrite TeopeMy LlTeliHepa.

5. YTO TaKkoe MOMEHT HHEPI_[IIH? Kak OIMpEACITACTCA MOMCHT HHEPIIHH CTCPMHA OT-
HOCHTCIIBHO OCH, HpDXD,I[ﬁIH.[Eﬁ HEPE3 OJHH €1I'0 KOHITOB.

0. BripectH opmyiry (6).
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3. Yueono-memoouueckoe u uH@hopmauoHHoe ovecneuerue 0UCUUNTTUHbL

5.1 Ilepeuernv OCHO6HOU U 0ONOJIHUMENILHOU JIUMEPAMYPbl, HEOOX00UMOIL 0]11 0C60e-
HUA OUCUUNIIUHbL

5.1.2 Ilepeuens 0CHOGHOIL iUmMep AmMypol:

1. JInmrpueBa E.M. Ousnka [ OneKTpoHHBI pecypc]: yueOHoe mmocobue / E.M. JIMuTpH-
€Ba. — 2-€ H3Jl. — JJIEKTPOH. TEKCTOBEIE JaHHbIe. — CaparoB. An IIu Op Meana, 2019. — 143
c. — 978-5-4486-0445-4. — Pexaum gocryia: http://www.iprbookshop.ru/79822. html

2. HuxepoB, B.A. Ousnka: coBpeMeHHBIH Kypc: yueOHHK / B.A. Huxeposn. - 2-e u3Jn. -
Mocksa: M3maTenscKo-Toproeast Koprioparus «Jlammkos u K°», 2016. - 452 ¢. : wi. - ISBN 978-
5-394-02349-1 ;, To Ke | SIeKTpOHHEBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &1d=453287

5.1.5 Ilepeuens 0ononHumenbHOU Umepamypsl.

1. PomanoBa, B.B. ®Ous3nka: mpHMephl pelleHHs 3aja4d . yuyeOHoe rmocoone / B.B. Poma-
HoBa. - Munck : PUIIO, 2017. - 348 c. : cxem., Tadn. - bubinuorp. B kH. - ISBN 978-985-503-
737-9 ; To xKe | OIIeKTPOHHBIIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=487974

2. Hukepop, B.A. ®u3nka A1 BY30B. MeXaHHKa H MOIEKYISIpHasa (pH3HKaA . YUeOHHK /
B.A. Huxepos. - Mockga : M31arernscko-Toprosas Koprioparus «/lammos 1 K°», 2017. - 136 ¢. :
Tali., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [Onexrponueri pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &i1d=450772

3. Jleryra C.H. ®u3uka | OneKTpoHHEIH pecypc| : yueOHoe nmocodue / C.H. Jleryra, A A.
Yakak. — DJIEKTPOH. TEKCTOBBIE JaHHBIE. — OpeHOYpr: OpeHOYPrcKHH I'OCYyIapCTBEHHBIH
yHueepcurer, ObC ACB, 2016. — 307 c¢. — 978-5-7410-1575-9. — PexuM mocTyIia:
http://www.iprbookshop.ru/78852 .html

3.2 Illepeuens yuedHO-MemoOOUUECKOZO0 0DecneueHUs CcamocmosmelbHoil padomol
odyuarwmuxca no OUcUUNJUHe

1. MeTtoguuecKkne peKOMEHAALHMH IS ITOATOTOBKH K J1a00paTOPHEIM 3aHSTHSM IO JHC-
IIHIIHHE «DH3HKa».

2. MeTtomHuyeckHe PEKOMCHIAIIIT ITO OPIaHH34ITHH CaMOCTOMIT eJIbHOH pﬂﬁﬂTH CTYIACHTOB
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3.3 Ilepeuens pecypcoé UHPDPOPMAUUOHHO-MENEKOMMYHUKAUUOHHOU cemu Humep-

Hem, HeedxX00UMBIX 0719 0C6 0eHUA OUCHUUNTIUHBL
1. http://www.biblioclub.ru -5bC "YHHBepCcHTeTCKas1 OMOIHOTEKA OHITAHH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6uOIHoTeYHas cucreMa [PRbooks

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022
24



[ IpmmoxeHne A

VrazaHue no mexHuKe 0e3onacrHocnil

1. K BeITOIMHEHNIO 1a00paTOPHEIX padoT AOITYCKAKOTCS CTYASHTHI, H3VUHBIIIE IIpaBHIIa
TEXHHKH O0e30ITaCHOCTH.

2. JlaBopatopHble paboTEl MOTYT IIPOBOMHUTELCS TOIBKO ITOJ PYKOBOACTBOM H HaOIIIO/E-
HHEM IIPEINTOAaBaT eI

3. IIpu BeIIOIIHEHHH 1a00PaTOPHEIX PadbOT CTYAEHTAM 3allPEIacTC A

BKITFOUATh CXEMBI IT0]T HATIPSKEHHEM O€3 IPOBEPKH ITPEIlofaBaTelsd,

— IIPHKACAThCS K HEZALUINEHHBIM H3OIAIHER YACTAM CXEMEBI, HAXOIAIIMXCS T10JT HAITPs-
KEHHEM,

— OIIPEAEIATh HAIMYNE HAIPSKEHIS Ha 3JIeMEHTaxX I IIPHITOMOIINH ITalIBIER, IIPOBEP-
Ka HaJOMUYM s HAIIPSDKEHHS IIPON3BOIUTCS TOJIBKO C IIOMOIIBIO BOJIBTMETPA U B IIPHCYTCTBHH ITpE-
IO aBaTesd,

— IIpH padoTe Ha J1abopaTOPHOH YCTAaHOBKE IPHKACATHCSA OJHOBPEMEHHO CTEH, pajlHaTO-
POB CHCTEMBI OTOINIEHHSI U IPYTHX METATUIHYECKHX ITPEIMETOB,

— BKJIFOYATh PYOMIIbHUKH, HaKHMMaTh KHOIIKH, IIPHKacaThCs K 3IEKTPHYECKOMY 000pya0-
BAHHIO, HE OTHOCSINIEMYCS K JaHHOH I1abopaTOpHOH padoTte 0e3 BeJioMa IperiogaBaTeid,

— IIPOU3BOIUTE T10 XOIY BBIIOTHEHHS PaOOTHI IIEPEKIIFOYEHH S B CXEME, HE OOECTOUMB €€,

— OpocaTh COEMMHHUTEBHBIE IIPOBO/IA Ha IO H Ha HCCIEAYEMYIO YCTaHOBKY,

— 3aMEHSTh CTOPEBINHE TPELOXPAHUTEIIN Ha padoUuMX IUTAaX IIPH BKIIFOUEHHEIX PYOHIIb-
HHKaX,

— KJIaCTh Ha paboUMi CTOI ITOCTOPOHHHE IIPEAMETEI,

— BXOJIUTH B ITaOOpaTOPHIO B BEPXHEH OHEKIIE,

— KYPEHHE U 3aKHTaHHE OTHSL

4. Ilepeny BKIIFOUEHHEM CXEMBI O0S3aTEJIPHO ITPEAVIIPEAHUTH WIEHOB OpHTaabl. «OcCTO-
poxHO! BKimrouaro! ».

5. Ilpu pabore Ha YCTaHOBKAaX, B KOTOPBIX MOKET HAOMIOJAThCSI Pe30HAHC, COOMIOIATh
OCOOVIO OCTOPOKHOCTE.

0. IIpn HaruMM B cXeMe KOHJIEHCATOPHBIX OarapeH, HEOOXOJAHUMO IIOCIE OTKIFOUEHH S
ITHTAHU A UX PaspsSANTh 110 HaOIFOJHEHEM IIPETIOfaBaTENs.

7. Ilpn oBHapyXeHHH KaKHX — IIHO0 HEHCIIPABHOCTEH, HCUE3HOBEHHS HAIIPSKEHHS B Ce-

OOKYMEHT NoarnncAH .
SMEKTPOHHOM NOANMUCHIO [HO ITPEKPATHTD paﬁcrry:, OTKIIIOYIHTE YCTAaHOBKY
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8. HGIMH—]IITB:, HTO IIPpH OTKIIIOYCHITIL IeTIeH ITOCTOSHHOI'O TOKa C HHAVKTHBHOCTBIO BO3-

MOZHO KPATKOBPCMCHHOC PC3KOC ITOBBIINICHIC HAITPsKCHITA.

9. CT}’I[EHTLI:. HAPVYIIHEBIIIHE ITPABHIId TEXHHKH 6EBGHHCHGCTH: HE JOIIYCKAIOTCA K ddllb-

HeHIeH pﬂﬁGTE B HﬂﬁﬂpﬂTﬂpIHI H ITPHBIICKAKOTCA K OTBCTCTBCHHOCTH.
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MWHHUCTEPCTBO HAVYKHU U BEICHIET'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IE-
HHUE BEICHIEI'O OBPA3SOBAHUA
«CEBEPO-KABKA3CKUU ®ENEPAJIBHBIA YHUBEPCUTET»

[Iaruropckwit HHCTHTYT (proman) CKOY

MeToanuecKkue peKoMmeHIauuu

110 OpraHH3aIHH CaMOCTOSTEIIFHOH padoThl 00YUAIOIIHXCS
1o gucruIumHe « DU3UMKA»
JUISI CTYZEHTOB HaIIpaBIEHHS ITOJT OTOBKH /CITEIHAIIEHOCTH
19.03.04 TexHOomorus ImpoayKIMH 1 OpraHu3alisa o0IeCTBEHHOI O ITIHTaHHs, T eXHOIIOTHS H Op-
TaHH3aI[HI PeCcTOPaHHOIO Jela
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ComepKaHHE

BeeneHue

1 OO0Ias XapaKTepHCTHKA CaMOCTOSTEINBPHOH Pad0Thl OOYYAIOIIETrOCS IIPH H3YYe-
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BBeaeHune

CamocTtosarenbHasa pabora — ImaHHpyeMas yueOHas, yueOHO-HCCIIe0BaTeIbCKasl, Hayy-
HO-HCCIIeJJoBaTeNlbcKasd paboTa CTYAEHTOB, BBIOIOIHSIEeMAas BO BHeayJHTOPHOe (ayIHTOPHOE)
BpeMd 10 3aJaHHIO H IIPH METOMHYECKOM PYKOBOJCTBE IpeItofaBaTeiss, HO 0e3 ero Helocpe-
CTBEHHOI'O yyacTHS (IIpH YacTHYHOM HEMOCPeICTBEHHOM YYAacTHH IIpeIlojaBaTelsl, OCTaBIISIO-
IIeM BeA YIIYIO POJIb 3a pa0OTOH CTYAEHTOB).

CaMocTosTEelIbHASA padora CTYAEHTOB B BY3e MBIMeTCS BaKHBIM BHIOM YV4UeOHOH H
HAYYHOH JEeSATeIbHOCTH CTYAEHTA.

Bengyimasa 1ens opraHnuzaiiiid H ocyinecTeieHHsI CPC qoiKHA COBITAAaTh C L[ENBIO 00Yy-
YEeHHS CTYJeHTa — IIOATOTOBKOH OakajiaBpa ¢ BBRICIIHM oOpasoaHHeM. [Ipn opranmszaimm CPC
Ba)KHBIM H HeOOXOHMBIM YCIIOBHEM CTAaHOBATCSA (POPMIpPOBaHHE YMEHHSI CaMOCTOSATEIIFHOI pa-
OOTHI 11 IIPHOOPETEHNS 3HAHHI, HABEIKOB M BO3MOXKHOCTH OpraHM3aliii YIYeOHOH M HaYYHOH
HIESTEIILHOCTH.

[{enpr0 caMOCTOSATEIILHOH PaboThI CTYIEHTOB SBISIETCS OBJIaJieHHe (DyHJaMeHTalIbHBIMH
3HAHHSMH, ITPO(eCCHOHATBHBIMH YMeHHSIMH H HaBBIKAMH JeSTeIbHOCTH IT0 ITPO(HIIO, OITBITOM
TBOPYECKOH, HCCIIeJOBATEILCKOH AeaTeIbHOCTH. CaMOCTOSATEIbHAS padoTa CTYAEHTOB CIIOCO0-
CTBYET PasBHUTHIO CaMOCTOSTEIBLHOCTH, OTBETCTBEHHOCTH H OPraHH30BAaHHOCTH, TBOPYECKOIO

ITOJIX0/Ia K PEMIEHHIO ITPo0IeM y4eOHOro H IMpogeCCHOHAILHOIO VPOBHSL.
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O0nras XapakTepHCTHKA CAMOCTOAT €/IbHOH Pa00ThI 00Y4UaIOIIerocsi MpH M3y YeHHH

NTHCHHILINHbLI «PH3HKA»

CaMocTosTelIbHAA padoTa - IUIaHHpyeMas yueOHas, yueOHO-HCCIeAOBaTelIbCKasl, Hayy-
HO-HCCJIeJoBaTebcKasd padoTa CTYIAEHTOB, BBIOIONIHSIEMas BO BHeayJHTOPHOe (ayAHTOPHOE)
BpeMd TI0 3aJJaHHIO H ITPH METOMMYECKOM PYKOBOJICTBE IPEIToAaBaTeis, HO O6e3 ero HeIrocpes-
CTBEHHOI' O y4acTHS (IIpH YaCTHYHOM HEMOCPEACTBEHHOM YYaCTHH ITPENOJABATENS, OCTABIISIO-
II[eM BeIVIIYIO POJIb 3a PaOOTOH CTYIEHTOB).

CaMocTosTellbHAA padora CTYAEHTOB B BY3e gBIMeTCS BaKHBIM BHIOM YV4ueOHOH H
HAYYHOH JEATEIbHOCTH CTYIAeHTa. CaMOCTOSATEIbHAS padboTa CTYAEHTOB HIPAET 3HAUHNTEIILHYIO
POJIb B PEHTHHI OBOH TEXHOJIOTHH 00yueHHS. B CBs3H ¢ 3THM, 00yueHHe B BY 3¢ BKIIFOUAET B Ce-
O ABe, IMMPaKTHYECKH OJHHAKOBBIE TI0 00BEMY H B3aHMOBIIHSIHIIO YaCTH — IIpoIiecca OOYUEHIS H
nporiecca camooOyueHHs. Ilostomy CPC gomkHa craTh 3¢ @QeKTHBHOH H IIelleHallpaBIeHHOH pa-
OOTOH CTYIEHTA.

K coBpeMeHHOMY CITEI[HAIICTY OOINECTBO IIPedb ABISIET JOCTATOUYHO IMMHPOKHI IIEPEUYEHB
TpeOOBaHHH, CpeJH KOTOPBRIX HEMAJIOBAKHOE 3HAUEHHE HMEET HAIMYHE YV BBIITYCKHHKOB OITPEJIE-
JIEHHBIX CIIOCOOHOCTEH M YMEHHS CaMOCTOSTENBHO JOOBIBATh 3HAHMS M3 Pas3INUYHBIX HCTOYHH-
KOB, CHCTEMATH3HPOBRATh ITOJIYYEHHYIO HH() OPMAI[HIO, JaBaTh OLIEHKY KOHKPETHOH (PHHAHCOBOIM
cutyarii. GopMHpOBAaHHE TAKOT'O YMEHHS ITPOMCXOAHUT B TEUYEHHE BCErO IEpHOJa OOYUEHHS
yepes YYacTHe CTYIAEHTOB B IPAKTHYECKHX 3aHSTHSIX, BEOIOTHEHHE KOHTPOJIBHBIX 3aJaHHI H Te-
CTOB, HaITHCAaHHE KYPCOBBIX H BBHIITYCKHBIX KBaIH(DHKAITHOHHBIX paloT. IIpH 3TOM caMocTOS-
TelbHas padoTa CTYASHTOB HIPAeT PEIAIOIYIO POJIb B X0/ BCEro YueOHOTO IIPOoIlecca.

Beavyias 1ens opraHmzalii H ocyinecTeiIeHnsI CPC IoiKHa COBIIAJaTh C LENIBIO 00Y-
YEHHS CTYAEHTa — ITOATOTOBKOH CIIEI[HAINCTA M OaKalaBpa ¢ BEICIIIMM oOpa3oBaHHEM. [IpH op-
raamzanui CPC BaXXHBIM H HEOOXOIHMBIM YCIOBHEM CTAaHOBATCS (POPMHPOBAHHE YMEHHS CaMO-
CTOSATEIIBHON pabOoThI IS ITPHOOPEeTEHHS 3HAHHH, HABBIKOB M BO3MOKHOCTH OpraHH3aIHi yuel-
HOH H HAYYHOH JAESITEIILHOCTH.

QOpMBI CAMOCTOSATENIBFHON PadOoTHl CTYAEHTOB pasHOOOpasHBl. B COOTBETCTBHH ¢ pado-
YyeH IMPOrpaMMON IHCIMIUIMHEL IIPEeAYCMOTPEHEI CIEAVIOIHE BHALI CAMOCTOSATEIIBFHON PabOTH
CTYICHTA:

- CAMOCTOSTEIILHOE H3YUEHHE IIHTEPATYPHI,

- CAaMOCTOATCIIbHOC PCIICHHE 3a/a™,

[OKYMEHT MOAMUCAH
SNEKTPOHHOM MNOAMMUCHIO
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3ad auamu caMOCTOST €JIbHOI O H3YUEHHS JINTEPATYPHI SBJITIOTCS:

o YIIIyOIIeHHE H PACIIHPEHHE TEOPETHYECKHX 3HAHHI,

* (popMHpOBaHHE YMeHHI HCIIOIh30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CITPaBOYHYEO
JTOKYMEHTALIHIO H CIIEIHAIBLHVIO IHTEPATYPY,

° Pa3BHTHE ITO3HABATEIILHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTVYIEHTOB.

Ilens camocmoamensHozo peuteHus 3a0ay - OBIaJeHHE TTPOQeCCHOHATbHEIMH YMEHH SI-
MH H HaBBIKAMH JIeITe IbHOCTH IT0 PO IO OYAYIIEeH JIesITeIhbHOCTH.

3adauamu CaMOCTOST EJIBHOI' O PEIEHHS 3a4a4 SBIISIEOTCAL:

° CHCTEMATH3aI[HI H 3aKPEIUIEHHE TTOJIYYEHHBIX TEOPETHYECKHX 3HAHHH H IIPaKTH-
YECKHX YMEHHH CTYJIEHTORB,

o (pOpMHPOBAaHHE CAMOCTOSTEILHOCTH MBIIIUIEHHS, CIIOCOOHOCTEH K caMOpa3BH-
THIO, CAMOCOBEPIIEHCTBOBAHHIO H CaMOPealH3al[ I,

* Pa3BHTHE HCCIEA0BATEIBCKHX YMEHHI.

Ilenvro camocmoamenbHo20 6bINOJIHEHUA PACUCMHO-2PAPUUECKOU padombl TIO IIC-
I[HIIMHE SBISETCS OBIaJeHHe (PYHIaMEHTAJIbHBIMH 3HAHHSIMH, ITPOQ)ECCHOHAIBHEIMH YMeHH -
MH H HaBBIKAMH JeSTEIbHOCTH IO IIPO(]HIIO, OIMBITOM TBOPYECKOH, HCCIEIOBATEIhCKOH JIes-
TeIIbHOCTH.

3adauamu JaHHOT O BHIAa CaMOCTOSATEILHON PalOTEI CTYASHTA SBIISEOTCS:

o CHCTEMATH3aI[HI H 3aKPEIUIEHHE TTOJIYYEHHBIX TEOPETHUYECKHX 3HAHHH H IIPaKTH-
YECKHX YMEHHH CTYIEHTORB,

o VIIIYOJIEHHE H PacIlPeHIE TEOPETHUYECKIX 3HAaHHH,

° (pOopMHpOBaHHE YMEHHH HCIIOIh30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CITPaBOYHYEO
JOKYMEHTAITHIO H CIIEIIHAIIbHVIO JINTEPATYPY,

o Pa3BHTHE IT03HABATEIIFHBIX CIIOCOOHOCTEN H aKTHBHOCTH CTYIAEHTOB. TBOPYECKOH
HHHI[HATHBEL, CAMOCTOSTEILHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

* (OopMHpPOBaHHE CAaMOCTOSTEILHOCTH MBIIIIIEHHS, CIIOCOOHOCTEl K caMOpasBH-
THIO, CAMOCOBEPIIEHCTBOBAHHIO H CaMOpeaTn3allHi,

° Pa3BHTHE HCCIENOBATEIBCKHX YMEHHI

o HCIIOJIB30BAHNE MaTepHaia, COOpaHHOIO M ITOIYYEHHOIO B XOJE CAMOCTOSIENb-
HBIX 3aHSATHH Ha CEMHHApax, Ha ITPaKTHYECKHX H JIa00PaTOPHBIX 3aHSATHSIX, IIPH HAITMCAHHH KY]P-

COBOH padoOTHI.
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B pesynpraTe OCBOEHHSA JHCI[HIDIHHBEI (POPMHPYIOTCS CIIEAVIOMIHH IepeuyeHb ITIaHHpYe-

MBIX PC3VYJIbTATOB Gﬁ}"‘IEHI[}I II0 JHCIOIIIIHE, COOTHECEHHERIX C INIAHHPYCMBIMHI PC3VIIbTAaTaMI

OCBOEHHS 00pa30BaTEILHOH IIPOrPaMMBl:

Kox, popmynHpoBka KoMIIe-
TEHI[HH

Kox, ¢hopMyImHpoBKa HHTHKA-
TOpa

[ImannpyeMbIe pe3ylIbTaThl
00y4eHHS 110 JHCIHIUTHHE
(MOZIYIIIO), XapaKTe pH3YIOIITHE
STanbl OPMIPOBAHHI KOMIIE-
TEHIH, HHIHKATOPOB

OIIK-2 CrmocobeH IpHMEHSTH

OCHOBHEIE 3aKOHBI H METO/IBI
HCCIIEMOBaHII eCTeCTBEHHBIX
HAVK U PeIleHns 3a1ay Ipo-
(peCCHOHAIIBLHOM JIeSITeIIbHOCTH

NJ1-20mx-2 UcTons3yeT HaBhI-
KH CaMOCTOST €JIbHOH PadoThI
CO CIIEIHAILHOH JINTEPATYPOH
IUISI COBEPIIIEHCTBOBAHI S 3HA-
HHH B 00IaCTH ecTeCTBEHHBIX
HAVK JUIS PEIleHHS 3aJ1au
ITpo eCCHOHAILHOMH JIeSTeNb-
HOCTH

3HAET OCHOBHBIE METO/IBI pPe-
IIIEHH S ITPAKTHYECKHX 33134
HCCJIEOBAHH S H MOJETHPOBA-
HHS (PH3HYECKHX H XFMHYe-
CKIX SBJIEHHI H IIPOIL[ECCOB B
CBOEH IIPeAMETHOH OOJIACTH.
YMeeT pelarh IMpaKTHYeCKHE
3aJlayi HCCIIeJOBAHHS H MO-
IeIIPOBaHHI (PH3HYECKHX H
XHMHYECKHX SIBJIEHHH H IIPO-
I[ECCOB B CBOEH ITPEJIMETHOH
00J1aCcTH;, ITOIIB30BAThCI METO-
JTaMH aHaIH3a (PH3HYEeCKHX
SIRJIEHHI B TeXHHYEeCKHX
YCTPOHCTBAX H CHCTEMAX.
BimageeTr MeETOMHUKOH PEIIEHH A
IPAKTHYECKHX 3aJ4a4 HCCIIe-
IOBAHMS H MOJEIIHPOBAHHST
MaTeMaTHIECKHX, (PH3HUEeCKHX
H XHMHYeCKHX 3aJlad B CBOeH
IIPEAMETHOH O0IIaCTH, METO-
JTaMH aHaIH3a (PH3HYEeCKHX
SIRJIEHHI B TeXHHYEeCKHX
YCTPOHCTBAX H CHCTEMAX.
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ILlnan-rpadguK BbINOJIHEHHA CAMOCTOAT eJIbHOH PadoThbI

OO6beM YacoB, B TOM YHCIIE
Koapl peammsy-
CpencTea U KoHTakTHas
eMBIX KOMIIE- BH gesrenbHOCTH
. TEXHOJIOTHH pabdota ¢
TEHIMI, HHJI- CTYIEHTOB CPC Bceero
OIIEHKH IIperoara-
KaTopa(oB)
TeleM
3 ceMecTp
CaMOCTOSTEIbHOE Cobece ToRa-
H3YUYEHHE JINTEPATYPBI HH? 27,9435 3,105 31,05
10 TeMaM Nel-9
OlLK-2 IlogroroBka K JIEKI[H- ColecenoBa-
UIT-20mx2 A e o 1.215 0,135 1.35
SIM HHE
[IogroToBKka K 1abdo- CoOleceqoBra- 729 0.81 8.1
PATOPHBIM 3aHSTH M HHE
Hroro 3a 3 cemecrp: 36,45 4,05 40,5
Hr1oro: 36,45 4,05 40,5
[JOKYMEHT NOANUCAH
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KﬂHTpﬂ.}IhHhIE TOYTKH H BHIbI OTHECTHOCTH ITO HHM

No B neSTelIbHOCTH CTYIAEHTOB CpokH KomuecTtBO
IT/T1 BEITIOJTHEHHS Oaios
3 cemecrtp

1. JlaBopaTtopHoe 3aHaTHE No 2 0 Hexemnsd 25
JlaGopatopHoe 3aHATHE No 3 10 Heqens 15
3. JlaGopatopHoe 3aHaTHE Ne 4 16 Heqlens 15
Hroro 3a 3 cemectp 55
Hroro 55

MakcHMaIbHO BO3MOKHBIN 04Ul 3a BECh TEKYIIHH KOHTPOIb MaKCHMAIBHO BO3MOKHEIH

0an 3a Bech TEKYIIMII KOHTPOIb YCTaHABIHBAeTCS PaBHBIM 55. TeKkylee KOHTPOIbLHOE MEPO-

IIPHATHC CHHTACTCA CAdHHBIM, CCIIM CTYIACHT ITOJIVHILI 3d HCI'O HEC MCHCC 60% or YCTAaHOBIICHHO-

I'0 JUIS 3TOr0 KOHTPOIS MaKCHMAJIbHOr O Oayia. PeNTHHT OBBIN Oailil, BRICTABISEMBIH CTYAEHTY 3a

TEKVYHICC KOHTPOIIBHOC MCPOIIPHATHE, CAAaHHOC CTYACHTOM B YCTAHOBJIICHHBIC I'pﬂd)HI{DM KOH-

TPOJIBHBIX MEPOIIPHATHI CPOKH, OIPeIelsIeTcs CIeQYIOIHM 00pa3oM:

YPOBEHDL BEITIOITHEHH I KOHTPOIBLHOI'O PeirtiHroBEIN 0aim1 (B % OT MaKCHMAaJILHOI O Oarl-
3aIaHH IIa_3a KOHTPOJIBHOE 3a/IaHHE)
OTIIHMYHBIH 100
XOPOIIHIH 30
Y IOBJIETBOPHT EJILHEI 60
HevynoBaeTBOPUTEIBHEII 0
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MeTtomueckne PEKOMEHR AN ITO H3VUCHHIO TCOPETHYICCKOI'0O MaTEcpHaJIa

CaMocTosTelIbHAA padoTa CTYAeHTa HAaUHMHAETCS ¢ BHUMATEJIbHOI'O O3HAKOMIIEHHS C CO-
IepKaHHeM yueOGHOr 0 Kypca.

M3ydeHHe KaKIOH TEMEBI CIIEAYET HAUHHATh C BHUMATEIIPHOI O O3HAKOMIIEHHS ¢ HabOpoM
BOIIPOCOB. OHH OPHEHTHPVYIOT CTYEHTa, ITOKA3bIBAlOT, YTO OH JOJIKEH 3HATh IO JAaHHOH TeME.
Borpocel TeMBl KaK OBl HAaKIaABRIBAIOTCS Ha COOTBETCTBVIOIIYIO IJIaBY M30paHHOro yucOHIKa
HIH yu4eOHOro rmocodus. B urore goMKHO OBITH SICHBIM, KAKHE BOIIPOCKHL TEMBI YUEOHOI0 Kypca H
C KaKOH I''TYOHHOH PacKPBITEI B KOHKPETHOM YYeOHOM MaTepHale, a KaKHe BOOOIIE OITYIIEHEI.
Tpebyercsa TBOPUECKOE OTHOIIEHHE H K CaMOMY COAEPKAHHIO JHCIIHITIIHHEI.

BOITpOCEL, COCTABILIONIHE €€ COJEpKaHHe, 00IaJgarT Pa3sHOH CTEINEHBIO BaXKHOCTH. ECTh
BOITPOCHI, BBIOTOMHSIONTHE (PYHKI[MIO JTOTHUYeCKOH CBSI3KH COJep KaHHS TeMbl H BCero Kypca,
HMEIOTCS BOIIPOCH! OITHCATEIIFHOIO WIH Pa3zbsACHHTEIIFHOIO XapaKTepa, a TaKKe HCTOPHYECKOIO
BSKCKypca B 00IacTh HM3y4YaeMOH AHCIHIUIHMHBL. BCe 3TH BOIIPOCH HE COCTABIISIOT CYTH IIOHS-
THHHOI'O, KOHIIENITYAJIbHOI'O COAEPKaHHS TEMBI, HO HEOOXOMHNMSBI IS I[EIOCTHOI'O BOCIIPHATHS
H3YYAEMBIX ITPOOIIEM.

HM3yyaeMass QUCIMIUIMHA HMEET CBOH KaTeTr OpHaIbHO-TIOHSATHIHEBLIN armiapar. HayuHble
IIOHSTHSA — 53TO Ta 0aza, Ha KOTOPOH CTPOHTCS Kaxkiaas HayKa. [ IOHSTHS — VY3IIOBBEIE, OIIOPHEIE
ITYHKTHI KaK HAYYHOI'O, TaK H YUYeOHOIO IT0O3HAHHS, JIOTHUYECKHE CTVYIIEHH ABHKEHHS B yuebe OT
IIPOCTOrO K CIIOKHOMY, OT SIBIIEHHS K CYIIIHOCTH. be3 SICHOrO ITOHMMAHHS ITOHATHH yyeba KparHe
3aTPYAHSETCS, 4 COAEPKAHHE IIPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PACIUIBIBUATHIM.

CTyIeHT OOIDKEH IIOHHMAaTh, YTO CAMOCTOSTEIBLHOE OBIAJEHHE 3HAHHAMH SBJISIETCS
TJIaBHBEIM, OIPEAEILIFOINM. BEICIIas IIKOIa CO3MaeT AJISL 3TOr0 HEOOXOMHMMEIE YCIIOBHSL, ITIOMOra-
eT Oy YIIEMY BBICOKOKBATH(DHIMPOBAHHOMY CIIEI[HAIMCTY OBRJIIAJeTh TEXHOIOIHEH CaMOCTOS-
TEIIBHOI'O IIPON3BOACTBA 3HAHHI.

B camocrogrensHOH padoTe CTYAEHTaM IIPHXOIHUTCS HCIIOIb30BATh JIUTEPATYPY pas3iIiy-
HBIX BHJIOB: IIEPBOHCTOYHHKH, MOHOrpa()HH, Hay4yHble COOPHHKH, XPecTOMAaTHH, Y4eOHHKH,
yueOHBIe TTOCOOHS, XYpHaIbl H Ap. M3ydueHHe Kypca IIpeArionaracT 3HaAKOMCTBO CTVYAEHTOB C
OoJBIIM 00BEMOM HAVUHOH M YUeOHOH JTHTEPaTYpPEl, UTO, B CBOIO OUepedb, ITOPOKIAAET HEOO-
XOMHMOCTE BRIPAOOTKH Y HHX PAllHOHAIBHO-KPHTHYECKOTIO ITOAX0Aa K H3YYaeMbIM HCTOYHHKAM.

YTOoOH HE «YTOHYTH» B OTPOMHOM O0BEME PEKOMEHIOBAHHBIX eMY UL H3YUYEeHHSI HCTOY-
HHKOB, CTYJEHT, IIPEXK]IE BCErO, JOIDKEH HAYVUHTHCS ITPABWIBHO HX YHTATh. IIpaBIIIEHOE YTEHHE

AOCKYMEHT NOANWCAH SNIeJIOBaHHE HeCKOMbKHM HeCITOKHBIM, HO BeCh-
3MEKTPOHHOWM NOAMNMUCHIO e W
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[IpemBpapHTENbHBIN ITPOCMOTP KHHIH BKIIIOYAaeT O3HAKOMIIEHHE C THTYIIBHBEIM JIHCTOM
KHITH, aHHOTAI[MeH, IIPeaUCIIOBUEM, OITIaBIeHHEM. [IpH O3HAKOMIIEHHMH C OITIaBJIEHHEM HeoO0-
XOJIMMO BBIAEIINTh Pa3zellbl, IT1aBel, ITaparpadsl, ITpeAcTaBIISIOINHE 11 Bac HHTepec, Oermno Hx
IIPOCMOTPETh, HANTH MecTa, OTHOCSIIHecs K TeMe (a03al[bl, CTpaHHIIbL, ITaparpadpbl), H IIO3HAKO-
MHTBCS ¢ HUMH B OOIIHIX YepTax.

HayuHbie H31aHHI COIMPOBOKIAIOTCS Pa3THYHBIMH BCIIOMOraTe IbHEIMH MaTepHalIaMH —
HaYUYHBIM aIlapaTroM, II03TOMY Ba’KHO 3HATh, M3 KaKIX OCHOBHEIX 3JIEMEHTOB OH COCTOHT, KaKO-
BBI €I'0 (D YHKIIHH.

3HAaKOMCTBO C KHHI'OH JIYYIIlE BCEIO HAUMHATL ¢ M3YUYEHHS aHHOTAI[MH — KPaTKOH Xa-
PAKTEPHCTHKH KHHIH, PaCKpBLIBAIOIIEH €€ COAepKaHNe, HICHHVIO, TEMAaTHYECKYIO H KaHPOBVYIO
HAaIIPaBJIEHHOCTh, CBEIeHHS 00 aBTOpPE, Ha3sHAUeHHE H APYIHe O0COOeHHOCTH. AHHOTAI[HI ITOMO-
TacT COCTAaBUTE IIpeJBapHTEIIbHOE MHEHHE O KHIITE.

['myGxe IMOHATE COoAep KaHIe KHHTH IT03BOILSIIOT BCTYIIHTEILHAS CTaThs, B KOTOPOH JTacT-
CSI OLIEHKA COJlepsKaHHS KHHITH, 3aTparHBaeMOH B Hel ITpoOJIeMaTHKH, COAEPKHTCS HH() OpMAaIHs
O KH3HEHHOH H TBOPYECKOH OHOrpa()HH aBTOpa, BHICKA3BIBAKOTCH ITOJIEMHYECKHE 3aMeYaHHS,
PA3BACHSIOTCS OTJEIbHBIE IMOJIOKEHNS KHHTH, JAIOTCId KOMMEHTApHH M T.h. BOT mouyemMmy 3Ha-
KOMCTBO C BCTYIIMTEIILHOH CTaTheH IIPEICTABIIAETCS OUYEHb BaKHBIM. OHO ITOMOrAcT CTYIAEHTY
COPHEHTHPOBAThCSA B TEKCTE PAabOTHL, OOpaTHTE BHHMAHHE Ha €€ HauOollee I[EHHBIE H BaXKHBIE
pa3eIbl.

Toit Ke LenH COMEHCTBYET 3HAKOMCTBO C OITIABIEHHEM, ITPEIHCIIOBHEM, ITOCIIECIIOBHEM.
BecbMa Imone3HbIMH 3IIEMEHTAMH HAYYHOTO allllapara SBJISIOTCS CHOCKH, KOMMEHTApHH, TaOIm-
I[bI, TpapHKI, CIHCKH IHTepaTyphl. OHH He TOJBKO WIIIOCTPHPYIOT OTAEIBHEIE ITOIOKEHHS
KHHTH HJIH CTaThH, HO H CaMH IT0 ce0e SBIISEOTCS JOITOJIHHTEIIFHEIM HCTOYHHKOM HH(()OPMALHH
IULST YHTATENIS.

Ecnu uynrares 3aHHTepecoBajia KakKas-TO BhICKa3aHHAs aBTOPOM MBICIIb, He HaIleIIas
ITOAPOOHOI0 OCBEIEHHS B JAHHOM HCTOYHHKE, OH MOKET OOpaTHThHCA K TEeKCTY HCTOYHHKA,
YIIOMHHAEMOI'O B CHOCKE, THOO K HCTOUHHKY, KOTOPBIH OH MOKET HAHTH B CITHCKE JIMTEPaTyPHL,
PEKOMEHJOBAHHOH aBTOPOM IS CAMOCTOSATEIILHOI O H3YUEHHA.

CyIIeCTBYeT HECKOIBKO (POPM BeJeHHS 3aIHCEH:

— IUTaH (IIpOCTOH H pa3BepHYTHIH) — HanOolIee KpaTKas (popMa 3aIHCcH IIPOYHTaHHOTO,
ITPEACTABILIIONIASA COOOH IEpeUYeHh BOIIPOCOB, pacCMATpPHBAeMBIX B KHHI'E€ HIIM cTaThe. Paspep-
HYTBIN IUIAH ITPEACTaBIIET cOOOH Ooree IMOAPOOHVYIO 3aIlHCh IIPOYHTAHHOLO, C JAeTalH3alHeH
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— Te3HCHl — KPpaTKO C(OPMYITHPOBAHHBIE ITOTOKEeHHS, OCHOBHEIE ITONMOKEHHS KHHIH,
craThH. Kak ITpaBHIIO, T€3HCHI COCTABILIEIOTCS ITOCIIE IIPEABAPHTEIIbHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHKA, IIPH €ro ITOBTOPHOM ITPoYTeHHH. OHH ITOMOTar0T 3alIOMHHTEL H CHCTEMAaTH3HPOBATh
HH(OPMAIIHIO.

CocTaBjIeHHE KOHCIIEKTOB

Bompmryto poilb B YCBOSHHH M IIOBTOPEHHH MPOIJISHHOIO MaTepHalla HIpaeT XOPOIIHit
KOHCITEKT, COAep Kalliii OCHOBHBIE HAEH IIPOYHTAHHOIO B YUeOHHKE H YCIIBIIIAHHOTO B JIEKITHH.
KoHCIeKT — 3T0, TI0 CYIIEeCTBY, HAOPOCOK, pa3BEPHYTHIH ITIaH CBSI3HOI'O paccKasa IT0 OCHOBHBIM
BOITPOCAM TEMBEI.

B Kakoii-TO Mepe KOHCIIEKT pacCYHTaH (B 3aBHCHMOCTH OT HHAHBHAYaIbHBIX OCOOEHHO-
CTell CTyAeHTa) He TOIIbKO Ha HHTEIUIEKTYaJIbHYIO H SMOI[HOHAIIBHYIO, HO H Ha 3PHTEIBHYIO I1a-
MSTE, TIPHUEM TeKCT KOHCIIEKTa HepeJKO aCCOI[HHUPYETCS ellle H ¢ TeKCTOM yYueOHHKA HIIH 3alli-
ChIO NeKIHH. [ToaToMY Jerde 3alroMHHAETCSA COAEp KaHHE KOHCIIEKTOB, HAITHCAHHBIX Pa3z0opuH-
BO, C ITOMYEPKHBAaHHEM HJIH BBIJIETIEHHEM Pa3psIAKOH KITFOUEBBIX CIIOB H (ppas.

CaMOCTOATEIbHO H3Y4YeHHBIE TEMBI ITPeJOCTABIISIOTCS IIPeIlojlaBaTelllo B (popMe KOH-
CIIeKTa, IT0 KOTOPOMY IIPOHCXOIHT coOecefoBaHHe. TeopeTHUYeCKHe TeMbl Kypca (OTAelbHBIE

EG]'[IJGGBI): BBEIHOCHMBIC Hd CAMOCTOATCIJIbHOC H3VUCHIC, ITPCACTABIICHEI HHYKE.
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Metoanueckue YKa3aHHA 110 IOATOTOBRKE K SK3AMCHY

M3yueHne DUCIMIUIMHEL «DH3HKa» 3aBEPIIAETCS AK3aMeHOM. [IoAroToBKa K 3K3aMeHY
CITOCOOCTBYET 3aKPEIUIEHHIO, VITIYOIeHHI0 M OOOOIIEHHIO 3HAHMI, IIOJIYYaeMBIX, B IIPOIlECCE
OOVYEeHHS, a TaKXKe IMPHMEHEHHIO X K PEIIEHHIO IMPaKTHUYECKHX 3a7a4. ['0OTOBSCH K 3K3aMEHY,
CTYACHT JIMKBHIHPYET HMEIOIIHECS TTPOOEIbl B 3HAHHAX, VITIYOIIIeT, CHCTEMaTH3HPYeT H VIIO-
psagounBacT CBOM 3HaHHA. Ha sK3aMeHe CTYIEHT JEMOHCTPHPYET TO, UTO OH ITpHOOpEeNn B IIpo-

1ecce OOYUEHHS IT0 KOHKPETHOHN YYeOHOH U CIHIUIHHE.

Ha KoHcyIbTaliy nepel S3K3aMeHOM CTYIEHTOB ITO3HAKOMST ¢ OCHOBHBIMH TpeOOBaHH -
M, OTBETST HA BOSHHKIIIHE Y HUX BOIIPOCHI. [Io3TOMY MmoceleHne KOHCYIbTAI[Hil 003aTEIbHO.

[IpH 1oATOTOBKE K 3K3aMeHY HEOOXOAUMO HCIIONIB30BaTh KOHCITEKTHI JIEKIHH 10 JTHCITH-
IUIHHEe, YUeOHHKH H yueOHBIe ITOCOOHS (M3 CIFCKAa OCHOBHOM M JIOIIOJHHTEIILHON JTHTEPaTyPHI)
MM KOHCIIEKT JIMTEPaTYPhL, IPOYHTAHHOH 110 VKa3aHHIO ITPEIOfaBaTelsd B TEUEHHE CEMECTPA.

BHauase ciaeayeT IPOCMOTPETh BECh MaTepHAll IO CAaBaeéMOH MHCIIMILIHHE, OTMETHTH
IS ce0s TpYAHBIE BONIPOCHL. O0s3aTelIbHO B HHX pa3zo0parkcesa. B 3aKIoUeHHE eIIe pas IEIeco-

GﬁpﬂBHﬂ ITOBTOPHTE OCHOBHBIC ITOJIOKCHILA.

CHcTeMaTHYecKas ITOATOTOBKA K 3aHSTHSM B TeUeHIE CEMECTPa ITO3BOJIIT HCIIOJIb30BATh

BPpCMA SK3aMeHal[HOHHOH CeCCHH JJIS1 CHCTeMaTH3alHH 3HAHHI.

BonpochkI k 3K3aMeHy

l. [IpocTpaHCcTBO H BpeMs B MeXaHHKe HproTOHA.

2. CHcTeMa KOOPJAHHAT M Telno oTcyeTra. CHCTEMa OTCUETA.

3. HMHepimampHEIE CHCTEMEI oTcueTa. IIpeobpazoraniia I amines.

4. KHHeMaTHKa TOYKH H CHCTEMBI MaTEpPHAJIbHBIX TOYeK. CITocOOBI OIMMCAHHS JIBH-
KEHHS.

3. YpaBHeHHE KHHEMATHYECKOH CBSI3H. 3aKOH JIBHKEHHS.

6. 3aKOHBI JHHAMHKH. | [OHITHS MacCEL, IMITYIIbCAa H CHIIBI B MeXaHHKe HBIOTOHA.

7. IlepBEIH, BTOPOH H TPETHH 3aKOHBI HEBIOTOHA. YpaBHEHHE ABIKEHHS H €ro pe-
IIIEHIE.

8. PoJIs HaYaIbHBIX YCIIOBHH.

9. Teno Kak cHcTeMa MaTePHAIBLHBIX TOUEK. UHCIIo cTeneHeH cBOOOARI CHCTEMEI.

10. M30rmupoBaHHas M 3aMKHYTasl CHCTEMBI MaTEPHAIIBHEIX TOYEK.

NOKYMEHT NOANMMUCAH ot
SNEKTPOHHOM NOAMNCHIO :COH. YpaBHeHHe Melepckoro.
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14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.

KiHeTHYecKas SHEPTHAL

Teopema 00 H3MEHEHHH KHHETHYECKOH SHEPTHI.
KoHcepBaTHBHEIE CHIIHI.

[loTeHIManbHAas SHEPTHAL

KoHcepBaTHBHEIE CHIIBI H KOHCEPBATHBHBIE CHCTEMBL.
CBs13b KOHCEPBATHBHEBIX CHII C ITOTEHI[HAIIbHON YHEPrHE.
3aKOH COXpaHEHH S MEXaHHYECKOH SHEPTHH.

HEIH—IEPI_[HEL'IIBHLIE CHCTCEMBI OTCHUCTA.

I[EHH{EHHE MﬂTEpIIﬂHBHGﬁ TOYEKIL B HEIH—IEPI_[HEIJILHGﬁ CHCTCMEC OTCUHCTA.

CHJIBI HHEPIHH.

[lepeHOCHAS H KOPHOIHCOBA CHIIBI HHEPIIHH.

[leHTpOoOeKHAa CHIIa HHEPIIHH.

KiHeMaTHKa TBEPAOrO TENA.

IlocTyImaTensHOE H BpalllaTelIbHOE ABHKEHHE TBEPAOIO TENIA.
IInmockoe nBHKeHHeE.

MTrHOBEHHAs OCh BpaIlle HHAL.

JIMHaMHKa TBEPJOrO TEJA.

YpaBHeHHE ABHKEHH A IIEHTPa MacC M YpaBHEHHE MOMEHTOB.
JIMHaMHKa IJIOCKOTO ABHKEHHS TBEPAOIO TENIA.
KHHeTHYeCcKasa SHEPrHs TBEPAOTO TejIa ITPH IIIOCKOM IBHKEHHH.
MOMEHT HMITYIIbCa TBEPJAOIO TETIA.

TeH30p HHEPIUIH.

OceBBIE H LIEHTPOOEKHBIE MOMEHTHI HHEPIHH.

['J1aBHEIE H LIEHTPAIIBHBIE OCH BpPAII[EHHA.

CHWIBI, JEHCTBVIOIIHE HA BPAIIAIOIIEECS TETIO.

CBOOOMHEBIE OCH BpalllcHH 5.

JIBHJKeHHE TBEPAOTO TENa ¢ 3aKPEIUIEHHOH TOYKOH.

OJOKYMEHT NoanmvucAH
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Yyeorno-memoouueckoe u UHPopmaluoHHOe 0D ecneueHie OUCUUNTIUHbL

Ilepeuens 0CHO6HOUI U 0ONOJIHUMENLHOU JIUMEPAMYPbl, HEODXO00UMOU 011 0C60EHUA
O UCHUUNIUHDBI

Ilepeuens ocHOGHOU mMepamypul:

1. JInmrpueBa E.M. Ousnka [ OneKTpoHHBI pecypc]: yueOHoe mmocobue / E.M. JIMuTpH-
€Ba. — 2-€ H3Jl. — JJIEKTPOH. TEKCTOBEIE JaHHbIe. — CaparoB. An IIu Op Meana, 2019. — 143
c. — 978-5-4486-0445-4. — Pexaum gocryia: http://www.iprbookshop.ru/79822. html

2. HuxepoB, B.A. ®usnka: coBpeMeHHBIH Kypc: yueOHHK / B.A. Huxkepos. - 2-e u3J1. -
Mocksa: M3maTenscKo-Toproeast Koprioparus «Jlammkos u K°», 2016. - 452 ¢. : wi. - ISBN 978-
5-394-02349-1 ;, To Ke | SIeKTpOHHEBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &1d=453287

Ilepeuens 0ononHumebHOU TUMEPAMYPHL.

1. PomanoBa, B.B. ®Ous3uka: MpHMephl pelleHHs 3aja4d . yuyeOHoe rmocoone / B.B. Poma-
HoBa. - Munck : PUIIO, 2017. - 348 c. : cxem., tadn. - bubinuorp. B kH. - ISBN 978-985-503-
737-9 :,
http://biblioclub.ru/index.php?page=book&i1d=487974

To xKe | OIIeKTPOHHBIIH pecypc]. - URL:

2. Hukepop, B.A. ®Ouznka I BY30B. MeXaHHKa H MOJIEKYISIpHas (pH3HKa . YIeOHHK /
B.A. Huxepos. - Mockga : M31arernscko-Toprosas Koprioparus «/lammos 1 K°», 2017. - 136 ¢. :
Tali., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [Onexrponueri pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &i1d=450772

3. Jleryra C.H. ®u3uka | OneKTpoHHBIH pecypc| : yueOHoe nmocobne / C.H. Jleryra, A A.
Yakak. — DJIEKTPOH. TEKCTOBBIE JaHHBIE. — OpeHOYpr: OpeHOYPrcKHH I'OCYyIapCTBEHHBIH
yHueepcurer, ObC ACB, 2016. — 307 c¢. — 978-5-7410-1575-9. — PexuM mocTyIia:

http://www.iprbookshop.ru/78852.html

Ilepeuens yuedHo-MemoouUUecKo20 0becneueHus camocmoamebHoi paoomst 00yua-
omuxca no OUCUUNIIUHe

1. MeTtoguuecKkne peKOMEHAALHMH IS ITOATOTOBKH K J1a00paTOPHEIM 3aHSTHSM IO JHC-
IIHIIHHE «DH3HKa».

2. MeTtomHuyeckHe PEKOMCEHIAITHI 11O OPpI'aHH3aIl[HIT CaMOCTOAT eJIbHOH pﬂﬁﬂTH CTYACHTOB
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Ilepeuens pecypcoé uH@DOPMAUUOHHO-METEKOMMYHUKAUUOHHOU cemu Humeprem,

HeoOX00UMBIX 019 0C60EeHUA OUCHUUNIUHBL
1. http://www.biblioclub.ru -5bC "YHHBepCcHTETCKass OHOIHOTEKA OHIIANH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6uOIHoTeYHas cucreMa [PRbooks
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