[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®KO: Leb3yxosa TatbsiHa AnekcaHapoBHa

LlomxHocTb: [upekTop Msturopckoro uHctutyta (Gunman) CeBepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[arta nognucanus: 20.07.2023 11:35:38

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

MUWHHUCTEPCTBO HAYKHW U BBICHIEI'O OBPA3OBAHMUA
POCCUNCKOU ®EJIEPALIUNA
denepanpHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BATENRHOE YUPEKIECHUE
BEICHIETO 00pa3zoBaHuA
«CEBEPO-KABKA3CKUMN ®EJIEPAJIbHBIN YHUBEPCUTET»
[Iaruropckuit uHCTUTYT (prunmman) CKOY

MeToau4ecKne yKasaHusd
MO BBIITOJIHEHUIO JTA00OPATOPHEIX padOT
o auctuImiHe «Du3nka» s CTyIeHTOB
HamnpaBiaeHusa noaroToBku 19.03.04 Texnomorua npoaykiuu 1 0 praHu3aiusa
OO0IIECTBEHHOT O TUTAHU A
HAMPaBACHHOCTE (mpoduins) Texnonorua u opraHn3anusa pecCTOPaHHOTO Iena

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

[OeiicteuTenen: ¢ 19.08.2022 no 19.08.2023 [Taruropck, 2023r.



4.3

4.4

5.2

5.3

CepTudukar:
Bnaneneu:

Copepxanue

Berenenue

[lems u 3amaun U3yueHusa TUCHUTUIMHEL

OOopynoBanue U MaTepHuabl

HanmenoBanue naboparopHeix pador

Conepxanue maboparopHeIX padoT

Jlaboparopuas padora Nel. M3yuenue nBukeHus Ttema, OpOmMIEHHOTO MO YT-
JIOM K TOPU30HTY.

Jlaboparopuasa padora No2. Onpenenenne Moy COABUTA METOAOM KPYTWIb-
HBIX KOJIEOaHMil.

Jlaboparopuasa padora Ne3. OmnpeneseHne MOMEHTA MHEPIIMH MaxOBOIO KOJe-
ca.

Jlaboparopuas padora Ned. OnpeneneHnne CKOPOCTH MONETA NYJIH € IMOMOIIBIO
(pU3UUECKOTO MASATHUKA.

YuebHo-MeToqUUECKOe U MH(POPMAIMOHHOE 00ECEYEHNE TUCIIUILINHEL
[lepeueHr OCHOBHOM M OOMOJIHUTEILHOM JMTEPATYPBI, HEOOXOAUMOM IJid
OCBOEHMA TUCIUIIIHHEI

[lepeuens yueOHO-MeTOOMUECKOTO OOECTEUEHNA CAMOCTOATEIHEHON pPadOTEHI
oOygaromuxcsa mo JUCIUILINHE

[lepeuenr pecypcoB mH(}OPMAIMOHHO-TENEKOMMYHUKAIIMOHHON cetu UHTEp-
HET, HEOOXOQUMBIX U1 OCBOECHUA NUCHUIIINHEL

[Tpunoxenns
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Beenenue

Llenpro pabotrer B naboparopuu ABIAETCA YriyOJIEHHE M 3aKPENIEHHE ITPHOOPETEHHBIX
TEOPETUYECKUX 3HAHUM MYTEM SKCHEPUMEHTATBHOU MPOBEPKHU TEOPETUUECKUX IMOJIOKEHUH, a
TAK/KE 3HAKOMCTBO C SJIEKTPOHHBIMA KOMITOHEHTAMH, 000PyIOBAHUEM, H3MEPHUTEIBEHBIMA ITPH-
Oopamu 1 anmaparypou, UCIIOJIE3yEMBIMU B TA0OPATOPHUH.

B pe3syaprare BrImOnHEHUA 1a00PATOPHBIX PA0OT CTYIEHTHL JOMKHEBEI IIPHOOPECTH yMe-
HHA W HABBIKW IO COOPKE M MCCIENOBAHUIO SJIEKTPOHHBIX CXEM U HPHOOPOB, H3MEPEHUAM HJIEK-
TPUYECKUX BEMWYMH. |emaruka 1adoparopHEIX padOT MOMHOCTBI0 COOTBETCTBYET COEPHKAHUIO
OCHOBHBIX pPa3JIEIOB Kypca, M3y4aeMOTO B BEICIINX TEXHUUECKUX YUEOHEBIX 3aBeneHusAx. B mpen-
garaeMoM yaeOHOM mOCOOMM OTMMCAHO OAWHHAAIATE 1a00paTopHeIX paboT. B omicanum kaxaou
naboparopHor pabOTEI C(POPMYIMPOBAHA €€ IIENIb, U3I0KEHB OCHOBHBIE TEOPETUYECKHE TTOJIO-
KEHMA, OMUCAHA CXEMA YCTAHOBKH IS MPOBENEHUSA OKCIIEPUMEHTAIBHOTO UCCIETOBAHNA, TAHEI
PEKOMEHIAIIMHN [0 MPOBENECHUIO ONMBITOB U 00pabOTKE pe3yabTaTOB M3MEPEHUH, 4 TAKKE KOH-

TPOJIBHBIE BOIIPOCEHL.
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1. Ilenw u 3a0aun usyuenus OUCUUNIUHDI

[lensro ocBoeHnsa qucuunanHel «Ou3nka» ABasgeTcsa POPMUPOBAHUE Y CTYIEHTOB KOMITE-
tenuumn OIIK-2, kak cpencra, mo3BONAOMIETO BEIPAOOTATE HABBIKU (PU3UYECKUX HCCIENOBAHUN
B c(pepax akageMHuueCcKor, mpo(peCcCHOHANBEHON U 00IMIEHAYIHOU OEATEIBHOCTH.

3amaun OCBOEHUS AUCIMIUIMHEI: M3VUEHUE 3aKOHOB OKPYKAIONIETO MHUPA B MX B3aUMO-
CBA3M;, OBJAACHUE (DYHIAMEHTAIBHBIMHA NPUHLIUIAMM W METOOAMM PEIICHUS HAyIHO-
TEXHUYECKUX 3a7a4; (POPMUPOBAHNE HABBIKOB IO MPUMEHEHHUIO ITOJIOKEHUN (PYHOAAMEHTAIBHON
(M3UKN K TPAMOTHOMY HAYYHOMY AQHAJIM3y CHUTYyallMil, C KOTOPBEIMM WHKEHEPY HPUXOIUTCSH
CTAIKUBATLCSA HPU CO3JAHUM HOBBIX TEXHOIOTHH; OCBOEHME OCHOBHBIX (PU3UUECKUX TEOPHI,
MO3BOJIAIONIMX OMHCATH SABJICHUA B OPUPOAE, U NPEAETOB MPUMEHUMOCTH 3TUX TEOPHUH OIS pe-

MCHUA COBPCMCHHBIX U MEPCIICKTUBHBIX TECXHOJIOTHYCCKHUX 3aaa4y.

2. Obopyoosarue u Mmamepuaibl

ArnmaparHbeie CpeaCTBa:

Jlaboparopusa MEXaHUKU U MOJEKYIAPHOH (Pr3nKu

— Jlaboparopueiit creng «Ckambsa ZKyKOBCKOTO»

— Jlaboparopusiit crenn «Mammna AtByna»

— Jlaboparopusiit crenn «Magtauk MakcBenna

— Habop nemoucrparmonseil «MexaHngeckne aBiIeHus

— Habop maboparopuei «Mexanukay (pacimpeHHEIN )

— Becrl TexHM4ueCKe HACTONBHEIE C PA3HOBECAMM JEMOHCTPAINOHHEBIN

— Habop nemoHCcTpamonHei «/luHaMrKa BpaniaTeIbHOTO JIBUKEHUA

YuebHas aynuTopus mjs OpOBEOCHUSA YUEOHBIX 3aHATHIL, OCHANIeHAa 000pyZOBAHUEM H
TEXHUYECKUMH cpencrBamu oOyuenusa. [lepenocnon HOyTOYK, MPOEKTOp, MOCKA MATHUTHO-

MapKepHas.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



3. Haumenoeanue naoopamophsvix paoom

Ne Temsr

ITUCIIATUIHHEL

HanmenoBanme TeM QUCTIMILUIMHEL, UX KPATKOE
comepxaHnue

Oo0BeM
JaCOB

N3 Hux npakTiue-
CKas MMOArOTOBKA,
JACOB

3 cemecTp

JlaboparopHas padora Ne 1. M3yuenue nuxke-
HUA Tena, OPOMIEHHOTO MO YTIIOM K TOPH30HTY.

[TongTBEpaNTE HA OMBITE CIPABEIIMBOCTE (POPMYI
KMHEMATHKH, 3aKOHOB JUHAMHUKH U 3aKOHOB CO-
X paHEHUS UMITYJILECA U SHEPT UM,

JlaboparopHas padora Ne 2. Onpenenenue mo-
YIS CIBUTA METOIOM KPYTHIBHBIX KOJICOaHMIA.
Onpenemmrs MOOYIb CABUTA CTATLHOW OPOBOJIO-
KM METOI0M KPYTHJIEHBIX KOI€OaHuil.

JlaboparopHas padora Ne 3. Onpenenenue mo-
MEHTA MHEPIIMN MaxOoBOT0 KOJIEca.
Haittt MOMEHT MHEpPLMY TBEPAOTO TETA.

JlaboparopHas padora Ne 4. Onpenenenue cko-
POCTH MOJIETA MY € MOMOMIBIO (PU3MIECKOTO
MAaATHUKA.

Ornpenenenne CKOPOCTH ITOJIETA TN C TOMOIIBIO
(pPU3MIECKOTO MAATHHKA.

Htoro 3a 3 cemectp:

27

Hroro:

27
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4. Coodeporcanue nadopamopHsix paoom
Jdadopamopnan pavoma Nel. Hsyuenue ogusicenus mena, OpouieHHO20 n0O Y210oM K

2OpU3OHMY

Llenv» padbompi: TOOTBEPIUTE HA OMBITE CIPABEIMBOCTE (DOPMYJI KHHEMATHKU, 3aKOHOB

AUHAMHWKH 1 3dKOHOB COXPAHCHUA UMITYJIBCA U SHCPIHH.

Ocrnoevt meopuu:

OCHOBHOM 3a7aueil MEXAHUKHU ABILIETCA ONMPENEICHUE MOM0KEHHUS Tela B MPOCTPAHCTBE
B 000U MOMEHT BPEMEHH. 3HAS KOOPOWMHATEL TEJId BCErAd MOKHO HAUTH €r0 CKOPOCTH U yCKO-
peHus (0 OOmpeneseHuIo ATUX BETUIUH ). OCHOBHBEIMHU 3aKOHAMU, CBA3BIBAIONIUME ITH BEITUYH-
HBI, CHJIBI M MACCY T€Ja SIBAIOTCA 3aKOHBI HBI0TOHA U 3aKOHBI COXPAHEHNU .

)
d " x

¥
dt”
oo AEUCTBUEM IMOCTOSHHOU CWIBI (PABHOYCKOPEHHOE OBIKCHUE WA PABHOMEPHOE IBH-

KeHHe, ecJIM paBHOASUCTBYIOIAs PaBHA HYIIIO).
Teopua metoga U oNUCaHUe YCTAHOBKMU

13 Broporo 3akona Herorona = Z F nerko monyduTh YPABHEHUS OBUIKCHUS TEla

v

Y CTaHOBKa IIPEACTABILIET COOOU IMPYKUHHBIN IMHCTOJIET, KOTOPEIH MOKHO YCTAHOBUTE HA
pasHOi BEICOTE /1 M MOI pasHBIMM yriaaMu (f K TOpu30HTY. I10 mIKaje mUCTojera MOXKHO
ONPENEIUTE CHIY YIPYroCcTH mpyxHuHel [ u abcomortryro ee nedopmammro Al = x . ITo m-
HEUKE, JIEKANIEN Ha CTOJIE, MOKHO U3MEPUTH JAITBHOCTE ITOJIETA S mapukKa maccou M.

Takum 006pa3om, HEMOCPEACTBEHHO MOKHO M3MEPHTEH BEICOTY /1, yron &, cuny F,

CxKarue X , JaJILHOCTE IoJjera S M MacCy mapuka Hi.
Pe3yneTaTel HEMOCPEACTBEHHEIX U3MEPEHUN AOJIKHEI, B IPEAEIAX IMOTPEUIHOCTEN U3MeE-
pPEHUIL, YAOBIETBOPATE 3aKOHAM KMHEMATHKHN U JUHAMUKU.

[Tpu nedopmarpu mpyKUHEI HA X CM. HA MIAPHUK OyAeT AEeHCTBOBATE CHIA YIPYrocTu f
. ITo popmyne 3axona I'yka, F = kx, naiinem kodpduiment ynpyrocru npyxuHel

[OKYMEHT NOfTIEAH— (—— ) (1)
INERTPOHROW TOLANTMC u
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kx’

[ToreHumaneHas >HEPrUA NPYKUHEBL me = —— MOCHE €€ pacupAMIECHUS NMEPEUNET B
gl 2
kx> mo,
KUHETUUECKYIO SHEPTUIO IIAPHKA, T.€. 7 — T CrnemoBarensHO

(2)

k
DV, =X,|—=0U, =
m

Takum oOpaszom, mapuk HaYMHAET CBOOOMHBIM IOJICT C HAYAIBHOH CKOpOCTRIO U,

HAMPaBJICHHOMN IO YIUIOM (X K TOPU30HTY. [ OpH30HTaIBHAA COCTABIIAIONIAA CKOPOCTH

v =0 -COSx (3)
BEPTUKAIbHAS COCTABIIIONIAS
v, =0, SN (4)
Bpewms mosiera mapuka OTpaHUUEHO BPEMEHEM JIBUKEHUS MO BEPTUKAIN. 3aMHCAB YPaB-
£
HEHHE IBIDKCHUS M0 BepTukam y =y + U, [ — %, 3Hag, uto y =0, YV, = h, MO KHO

BBIYHUCIINTE BPEMA IMOJICTA.

v, +.Ju,” +2gh
) g

t ()

3Hag BpeMs IMOJETa, MOKHO HAUTH JANBHOCTE ITOJIETA
S =0, (6)

H CPABHUTEL CO 3HAYCHHUCM OJAJTBHOCTH S » I3MCPCHHBIM HCTTOCPCICTBCHHO.

Yrazanue no mexunuke d0ezonacHocmii:
YKazanusg mo TEXHUKE 0€30MaCHOCTH IPU BHITOJIHEHUHN JIA00pPAaTOpHEIX padoT mpuBene-

HEI B IPUIIOKEHHE A.

Ykazanun no evinonnenuro nabopamopuou padomoi:

].Onpe;[emﬂe B3BCINMBAHUEM MACCy mapuka /1. Beraucmare OTHOCUTECIIBHYIO ITOTPEII-
HOCTE MAaCChI 1.

2.3aKpenure MUCTOJIET HA BEICOTE /1 mox yrioMm X . BeUUCIHTE OTHOCHTEIBHEIE II0-

T'PEIIHOCTH BBICOTEI h u yraa & .

3.PacTauyB Ipy;KUHY MUCTONETA HA X CM, ONPENEINTE M0 JuHAMOMETpy cuny F . Brl-
YUCITUTE OTHOCHTEIBHEIE TTOTpertHocTH X u [,

4.BricTpenmre 5-7 pas mpu OTHUX M TeX ke 3HadeHusx X u F . [Tpu kaxmoMm BeICTpeEne

M3MEpSIITE TaTbHOCTh MONETA O . BEIYMCINTE OTHOCHTEIBHYIO MOTPEIIHOCTE HEMOCPEICTBEH-

HOTO U3MEPEHUS JATEHOCTH S.
5.Beraucaure:

agﬁmﬁﬁwﬁ%TKmTﬂ mpy*uHEl TcTonera K 1o dgopmyse (1);

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E
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B) BCPTHKAJIEPHYIO COCTABJIAIONIYIO HAYAJIEBHOH CKOPOCTH Uﬁ v »

') BePTUKAIL COCTABIAIONIVIO KOHEUHOH cKopoct U
HYIO VIO )

I1) TOPH30HTANBLHYIO COCTABIIAIONIYI0 HAYAIBbHOM CKOpocTH U, |

€) TOPH30HTAILHYIO COCTAB/LAIONIYI0 KOHEYHOH CKopocTu U .

6.Beraucnure nanmpHOCTE moneTa mo (popmyne (6) U CpaBHUTE CO 3HAUEHHUEM, ITOIYUEH-
HEBEIM B ITYHKTE 4.

7.Bpraucnure U3MEHEHHE UMITYJIbCA MIAPHUKA 34 BPEMs ITOJIETA |£\p‘ . Berancimre cuny,

M3MEHUBIIYIO UMITYJIBC [LAPHUKA 34 BPEMS ITOJIETA.
8.CpaBHUTE 3HAYEHU MOTEHIMATBEHON SHEPIUM CKATOW MPYKUHBI, HAYAThHOW KUHETH-
JECKOW HYHEPTUU MIAPUKA U KOHEUHOH SHEPrUM IIAPHKA.

Cooepoicanue omuema:

OTuer DOmKEH CONEPKATE:

l. Hazpanue paOoTEHI;

Llems padoTe;

Kparkne TeopeTnaeckre CBEICHNA,

Omicanue nCnoap3yemMoro 000pyag0BaHusA U MATE PUAIIOB,;
[Topamok BeImoTHEHUS PAOOTHI;

Brerauciaenns n 00padoTka pe3yasTaToB;

~ N B W D

BEIBOIEL.

Koumponsnwie sonpocwi:
1.CpopmympyiTe OPpUHIUI CYIIEPIO3UIINNA ABUKEHUU. | 1€ OH npumensaercsa?
2.BeBequre ypaBHEHHE I ONMPENEICHUS [TOJIETA MAPHUKA, OPOIIEHHOr 0 moa yriaoM O K

TOPU3OHTY C HAYAIBHOM CKOPOCTEIO U, .
3.BeBenuTE MAKCUMAIBHYIO BEICOTY MOJBEMA IIAPHUKA, OPOIIEHHOTO MmO yriioM O K
TOPU30HTY C HAYAIBHON CKOPOCTEIO U, .

4. BriBenuTe ypaBHEHHUE TATLHOCTH MOJETA MAPHUKA, OPOMIEHHOr0 NoJ YoM (X K TOPH-

30HTY C HAYaIbHOH CKOpOCTEIO U, .

5.I1ong kakum yrinoMm Hago OPOCHTE TEIO, 4TOOBI TAJBHOCTH IMOJIETA OBIIIA MAaKCUMAIbHA?
[Tpu kakom yrie Opocanus BEICOTA MOJIETA PAaBHA €T0 TAIBHOCTH?.

6.Yro Takoe gedopmanus, «ynpyraa gedopmarma»? ChopmymipoBars 3akoH ['yka.

7.Uto Takoe moreHuuameHas sHeprua’! BeiBenure (opmyny HOTEHIMAIBHOW SHEPTrUH
CKATOU MPYKUHBL.

8.Uto Takoe kuHernueckas sHeprus’ Brempure Gopmyny A KUHETHYECKOW SHEPTrUH

TENa, ABBHIHSTRSATEA SLATE B HO.

Ceprucukar:  2COPIQAFOPMBAIREPVITES 3 AROAOCOXPAHEHNA MEXAHUUECKON sHepru. Korna oH HE BRIMOTHSA-
Bna,u,enEé;,:r cﬂ#.leﬁaymsa TateAHa AnekcaHgpoBHa

10.  Uro Takoe nmmynec? CHopMymHpyiTe 3aKOH COXPAHEHU A UMITYIbCA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



JTabopamopnasa pavoma Ne2. Onpedenerue Mooyas COguza MemoooM KpymuabHbIX

KOJ1e0aHil.

Llenv padbompi: OnpenenuTs MOYJIL CABATA CTATBHOM IMPOBOJIOKA METONOM KPYTHJIBHBIX

KOJe0anum.

Ocrnoevt meopuu:

MN3menenne B3aMMHOTO PACHOJIOKEHUS YACTUIl TEld, KOTOPOE HPUBOIUT K U3MEHEHUIO
ero (popMBI U Pa3MEPOB, HA3BIBAIOT deghopm anueil.

Jlepopmarint MOTYT OBITE BEI3BAHEI BHENTHUMHA BO3JIEHMCTBUAMU (MEXAHMYECKUMH, SIIEK-
TPUUECKUMH WJIN MATHUTHBEIMH) UM U3MEHEHHEM TEMIIEPATYPHL Tea. 30ECh PaCcCMATPUBAIOTCA
nedopmanii, BO3HUKAIONINE IMPU JEUCTBUH CHUJI HA TENO.

B tBeparIx Tenax nedopManuio HA3EIBAIOT YRPY2Ol, €CIIU NMOCIE MPEKPANICHUS JEHUCTBUL
cuikEl OHA ucuesaer. Ecmm ke pedopmarius COXpaHseTca U MOCAE NPEKPANIeHUs BHENTHETO BO3-
NEUCTBUA, TO €€ HA3BIBAIOT naacmuyeckoi. ITpoMexyrouHeIl Ciiydail, T. €. HEIMOJIHOE UCUE3HO-
BEHHE Ae(opMany, MPUHATO HA3BIBATE YHPY2OnIacmudeckoii nedopmannen.

Haunbonee npocteim Bugom pnedopmanuu SBIAETCA pacmsdiceHue (cucamue). OHO,
HAIIPUMED, BO3HUKAET B CTepkHE (puc. l. a,0) npyu melcTBUM CHUIIEI, HANIPABICHHOU BIOJB €T0

. Al o
ocu. Ecnu crepxens nmuHou [ pu sToMm yonuHwica Ha Al, To £ = — sABiAeTcsa mepou nedop-

[
MAILIUN PACTSKEHNUSA U HA3BIBACTCA OMHOCUME/IbHBIM YOTUHCHUEM.
Hpyrum Bunom nedopmanmm sBiserca cogue (puc.2. a, 0). Cuna, kacaTensHas K OJHOM
13 TPaHEH MPAMOYIOJHHOTO MapaJLIEASIUIIEA, BEI3EIBACT €ro aed)opMaiuio, mpespamnias B Ko-

Puc.1. Puc 2.

COYTOJIBHBINA Mapauienenumes (CM. IITPUXOBBIE TUHUH HA PUCYHKE). YTOJ Y Ha3BIBAIOT YIJIOM
CIOBUTA, 4 (g Y — OTHOCHUTEINBHBIM CABUTOM. [aK Kak OOBIYHO yroJ Y Maji, TO MOKHO CUMTATH tg vy

[Tpu meucTBun Ha TEnO BHEMIHEH AEePOPMHPYIONIEH CHIBI PACCTOAHUE MEKIY ATOMAMHU
(MOHAMM) U3MEHAETCA. ITO MPUBOIUT K BO3HUKHOBEHUIO BHYTPEHHUX CHJI, CTPEMAMIUXCA BEP-
HYTh aTﬂam%Emﬁémﬂ%AMﬂHaqaﬂhHHe HOJI0KEHUA. MepoH 3THUX CUI ABIIAETCA MexaHuuecKoe

Ceptu d}ﬁ ﬂnﬁ'@ €l iﬁgﬁa E%ﬁ%ﬁ%ﬂﬁﬁgl{ﬂe) .

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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HemocpeacTBeHHO HANPsIKEHUE HE U3MepsAeTcsa. B pane ciydaeB ero MOXKHO BEIYUCIUTH
gyepe3 BHEIIHUE CUJIBI, AEHCTBYIONME HA Ten0. KOCBEHHO HANPAKEHUE MOKHO OIMPEIETUTh MO
HEKOTOPBIM (pr3mdeckuM (P exram.

[IpumenurensHO K geopMany pacTsKEHUA HANPAICEHUE ¢ MOKHO BBIPA3UTH KAK OT-
HOIIEHWE CUJIEI K IUTONIAN NOMEPEYHOr0 Ce4eHus cTepxHs (puc. 1, 0):

F
C"':E-,- M/ 2] (D)

Jna nedopmanmm caBUra HANMPSKEHUE T BEIPAKAIOT KAK OTHOMICHWE CHJIBI K IUIONIATH
MOBEPXHOCTHU T'PaHU, K KOTOPOM CWiia KacareapHa (puc. 2. 0). B sToMm cinyuae r Ha3eIBAIOT Kaca-
MeIbHbIM HANPAJICCHUCM:

r=—. (2)
\)

Yopyrue maneie aedopmaiui moaJuuHAI0TCA 3aKOoHY ['yKa, COTIaCHO KOTOPOMY HAIps-
KEHHE NPOIOPHUOHATLHO aedopmaruu. U1 IByX pacCMOTPEHHEBIX CIIYYAEB (PaCTAKEHHUE, CHKa-
THE) 3TO AHATUTUIECKH 3ATMMCBIBAETCA TaK:

oc=Lke nu =Gy, (3)

rae £ — monyme FOura, a G — mMoayias COBUra.

; JKCHEPUMEHTAILHAA KPUBAA  PACTAKEHUA
npuBeneHa Ha puc. 4. Yuactok (OA COOTBETCTBYET
yopyrum nedopmanusam, touka B — npedeny ynpy-
20Cmu, XAPAKTEPU3YIOMIEMY TO MAKCHMAJIBHOE
HAIPKEHHUE, TP KOTOPOM €I1€ HE UMEIOT MECTa Je-
(opmanym, OCTAlOMIMECA B TEJIE ITOCHE CHATHA
HAIpsKEHUA (0CTaTOYHEIE nedopmanun).

['opuzonraneneiii ygactok CD KpuBOM pac-
TAKEHUSA COOTBETCTBYET Hpedeny meKyuecmu —
HAIPSKEHUIO, HAUYWHAA C KOTOporo nedopmanusa
BO3pacraer Oe3 yBemmueHus Hanpsxenus. M, nako-

HEI, HANOPAKECHUE, ONpPENesIeMOe HANOOIbIIEH
HATPY3KOW, BBIACPKMBAEMON TEPEI pa3pyIIECHUEM,

Pne.3. SBJISAETCS NPEde1oM NPOUHOCHU.

Jlepopmanya KpydeHUs BO3HU- s Kaer, ecim
OIMH KOHEI| CTEPKHA (IPOBOIOKH) 3a- \ KpPy4HBaTh
mapoit cuioi I ¢ momenrom M, a apy- rOM KOHEIL
3akpenuTs HemoaBukHO (puc.3). Ilox ' 8 IEHCTBH-
€M HTOH TMAPEl CUJI CBOOOIHEIN KOHEI A CTEpPKHA
MOBOPAYUBAETCA HA YIOJa @ . Yrom @ HA3BIBAIOT
yraoM kpyueHus. Jlepopmanmsa kpyue- _ HUS SIBJIA-
€TCs YMCTO CABUTOBOM, HO HEOIHOPO/I- 0 2 HOM. 3a-
kOH ['yka mnsa gedopmanuu KpydeHUs yTBEP-
JKIACT MPOMOPIMOHAIBHOCTE YIJIA 3a- Puc.4 KPy4IHBa-

HUS () MOMEHTY Kpyuenus M nipu mameix yraax ¢@: M =—fo.

3HaK «MHUHYC» ITOKA3BIBAET, YTO MOMEHT KPYU€HHUS HAIPABJIEH B CTOPOHY, OOpaTHYIO
HAIPABJIEHUIO 3aKpyuuBaHuA. KoHcTraHnTa f Ha3eIBAETCA MOCTOAHHOM KPYYEHHA (WX MOIYJIEM
KpyueHus). MoxHO noka3ars, 4TO MOCTOAHHAA KPYy4EHHU CBA3aHa ¢ MoayieM casura G Gopmy-

JIOH OOKYMEHT I__ID,D,I_IHEPLH
JNERTPORROW NOAINHMCBH 4 4
icbukat:  2C0000043E9ABSRO52205E7BAS00060000043E r G ﬂ'd G
L lllebayxoea TaTeAHAa ANeKcaHnpoBHa f — = ?
2L 32L

LOOTBCTCTBCHHO
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32L

A
wd
rae r ud — paguyc U JMaMETP NPOBOIOKU COOTBETCTBEHHO; L — nmuHa npoBOJIOKU. 1a0-

10
JTUYHOE 3HAUEHHE MOIYJIA COBUTA CTAIN Greop = 7,9°10° " I1a.

G= I, (4)

Teopust MeTO/1a H ONIHCAHHE YCTAHOBKH

Ina ompenenenusa mMonyna caBura NpoBOJIOKA G B padoTe MCIONB3YETCA METON KPY-
TUIBHEIX KOneOanmii. KpyTUibHEIM MAATHUKOM SIBIAETCSA MACCHUBHBIN IMJIMHD, MOABEIIEHHBIN
HA ATOU npoBoJIOKe. [lummHap coBepmaer KpyTuibHbIE KOMeOaHUA, KOTOPEIE ITPH MATBIX YIIax
3aKPYYUBAHUS (0 SABIAOTCA rapMoHMYecKUMU. [leprnon sTux konedanmii MOKHO HAUTH, TPUME-

HSA K IHMHAPY BTOPOU 3akOH HeroTOHA 718 BpaniareasHOTO JBHIKCHUS:

190y (5)
dt’

3necs [ — MOMEHT MHEPIHMM HWINMHApPA, M — MOOYyIE MOMEHTA YIPYTUX CUI HUTH, OEH-
CTBYIOILIMX HA IWJIHHAP.

[To 3axony l'yka M =—f¢@ ,mosromy

I
d' d?
_@ +@'p=0. 6)
a'r' dt’
5 27 | _
3mecs @ = ,|— — gacroTa komebammit, | =— =27 |[— — nepuon konedbanmii. Ot-
I ® f
Croma
,  4r°l
f=lo"=—. (7)
T.ﬁ
MomeHT uHepuuM HUIMHAPA OTHOCUTEIBHO OCH, HPOXOAAIIEH depe3 IEHTPB OCHOBA-
. mD? 7*mD?
HUiA, paBeH [ = s [Tostomy [ = Y [Toncrasnas f B popmyny (4), moaydum BEI-
paxkeHue nia moayss capura G-
B 16zmD*L )
T2d4 :

rae  m —macca IInHapa
D — mmamerp miiHapa
d — nuaMeTp NMpoOBOJIOKHU, d = 2r.
L —mmHa 1IpoBOIOKH
I'—nepuon KPyTUIBHEIX KOJIeOaHW.
[Tepron KpyTWIBHBEIX KOIEOAHUN OMPENENAIOT, M3MEPSA BpeMs f, HEOOXOAMMOE I CO-

BEPILEHUS N KPYTWIBHBIX KOJIEOaHMIL:

t
I'=—. 9)

n
Maccy nunmunapa onpenensatot mo popmyne m = pV,
r1€ IIIOTHOCTE p OepyT U3 TA0IUIIE (HHDTHDCTB CTanu per = /870 KF!ME)., a 00BLEM 11H-

AP HAKO AT G P ?ﬁﬁ%we Viun = D°h/4,

Ceptucmkar:  2CoTe FDAB hhﬁﬂlﬂﬁ[ﬁ[‘p HOBBICOTA [UIMHIPA COOTBETCTBEHHO.
Bnagene We be’l[ﬂ ﬁﬁdqﬁﬁﬁﬁ q’jfjphr[y_}r[ﬂ 6}fﬂET HMCTE BHI:

- = - O YT e 4 (=] ] -]
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023



27 ‘(DY
G=Lhp| — || —|. (10)
p T d

Yrazanue no mexuuke dezonacHocmii:
Vkazanusg mo TEXHUKE 0€30MaCHOCTH IMPU BHIMOJHEHUHN J1a00paTOpHBEIX pabdOT mpuBemde-

HEI B IPUIIOKEHUE A.

Ykazanun no evinonnenuro nabopamopnoii padomel:

L. HM3mepeTe BeICOTY h 11 quameTrp D nunuHapa, a Takxe mHy L 1 guamerp d opo-
BOJIOKH.

2. Heckonpko pa3 mamepeTe BpeMs f , 34 KOTOPOE MAATHUK COBEPIINUT 1 KOIEOAHMI.
Yucno konebanuii n 1 KOJIMYECTBO ONBITOB 3a0A€ET MPENOIaBATEINE

3. Pe3ynsTaTel M13MEPEHUI MPENCTABIAIOT B BUAE CBOOOTHOM TAOMMIIEL.

4. [To ¢popmyne (9) Beruucaure nmepuon koaedaHuil A KaKIOrO0 ONBITA U HAUTH
CpenHee 3HAaYEHUE NEePUOA.

5. [Tonyuennoe 3nauenune nepuona noacraBete B (popmyny (10) Berauciaure Mmogyns
caura G.

6. Beruncimre abcomorayio norpentHocte AG = |G — Greop| M OTHOCHTEIBHYIO TIO-
rpemHOCTh & =AG/Greop.

7. [TpencraBpTe OKOHUATEIEHEIN PE3YILTAT M CPABHUTE C TAOTIMIHBEIM 3HAUEHUEM.

Cooepoicanue omuema:

OTuer DOmKEH CONEPKATE:

1. Hazsanme pabotsi;

[leas paboTHI;

Kparkue TeopeTnueckue CBEICHNA,

Omicanre nCmoap3yeMoro 000pya0BaHuA U MATE PUAIIOB,;
[Topanok BeImoTHEHUS PAOOTHI;

Beruncnenusa n 00pabdoTka pe3yIbTaToB;

-~ N h B L I

BEIBOOEI.

Koumponsnwvie sonpocwi:

1. Chopmymupyiire 3akoH ['yka misa nedopmMaril pacTsKEHU, CIBUTA, KDYIEHHUA.
2. KakoBEI mpenensl npuMEHUMOCTH 3akoHa ['yka?

3. KakoB (pusmueckuii cmeica monyia FOura E, mogynsa caBura G, mOCTOSAHHON Kpyde-
auAa {7

4:._“11? NTYID ch?ﬂ BTOpOU 3akOH HproTOHA miIA BpamareasHOro ABuxkeHua. Kakos

Ceprid MBI G BRI aBX O BN B DTQT:B8AK0H !

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

5. [Tonygure BeIpaxeHnus Qi1 MEPHUO A KOJIEOAHNH KPYTHUIBHOTO MAATHUKA.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JTaovopamopnaa pavoma Ne3. Onpeodenentie MoMeHmMa UHEPUUH MAX06020 K0J1eCa.
Llenv padompi: HAI'TH MOMEHT MHEPLMU TBEPAOTO TENA.

Ocrnoevt meopuu:

MowmenT uHepium I xapakTepu3yeT MHEPIUOHHEIE CBOWMCTBA TEIAa BO BPANIATEIHHOM

mevkeHuu. [lnsg tBepaoro tena I mpencraBmser cOOOM CyMMY MOMEHTOB MHEPIMHU BCEX €T0 TO-
uekK, T.e.

Jﬁ*f
I=2 mr’ . (D
i=1

TZI€ M; — MAcCa [-otf TOYKHU TEJA, I'j — €€ PACCTOSHUE OT OCH BpanieHu:, /N — 9UCI0 TOUEK
Tena.

BooOmie roBops, BEIUNCIEHHE MOMEHTA UHEPIUH — MATEMATHUYECKas mpouenypa. Jlein-
CTBUTENIBHO, BEIAECIAA B T€NE aneMeHT oosema dV, macca ero Oyner pasna m= pdV ,rtne p —

IOTHOCTH BemiectBa. @opmyna (1) B arom cnyuae npuodperaer sun [ = I pr’dV
V

Ecmm Teno ogHOpomHOE, T.€. P = const, TO
f:pjrl'-dv, (2)
)

Jlma Tena mpaBUABHON T€OMETPUUIECKON (POPMBI, TAKOWN MHTETPAT MOMKET OBITH BBIUHMC-

neH. Tak, ecim Teno umeer (popmMy CIUTOMIHOTO HIUIMHAPA, TO, OEps B KA4eCTBE 3MIEeMEHTa 00be-
Ma [UWIWHAP OIAHOU b, panuyca r v TOJIMIMHON CTEHKU dr MOTyIuM

dV =b2xrdr .
CnemoBarennpHO,
I = pj r’27rb - dr = p2frbj rdr=p2rb—| = p——
0 0 4 2

Tak kak, zR’b=V — 00LEM CIIOMIHOTO mMHapa, a oV =m, — ero macca, TO
OKOHYATEILHO MOTyIaeM

m, R’
I==75 ®)

Jl714 Ten HenpaBWIBHOM T€OMETPUYECKOHN (POPMEI TTOZOOHEIE PACUETEI MOTYT OBITE JO-
CTATOYHO CIOHBIMHM, HO3TOMY pa3padOTaHBl Pa3IMYHBIE SKCIIEPUMEHTAIBHBIE CIIOCOORI OIpe-

OENCHIS MOMEHE R mHepiy. Hanbonee npocTol 3 HUX Npemiaraerca B JaHHOU jmadoparop-
v POHHOW MOAMNUChHIO
HOH

Ceptuidmkar: 0000043E9ABBBO52205E7BA500060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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—

Ha ocp (Bam) MaxoBuKka, paauyca r HAMATBIBAETCA HATh UIMHOU [, K KOTOPOU MPUKpET-
neH rpy3 mMaccou m (puc.2). [lox nerictBuem cuibl HATAKEHUSA HUTH T, MAXOBUK PACKPYYHUBAET-
Cs M CHYCTA BpeMs {; HUTEH C Baja COCKalb3bIBaeT. Jlanee, Bpamaschk paBHO3AMEIIEHHO, MOX

NECTBUEM MOMEHTA CHJI TpeHust M, =~ MaxOBHK OCTaHOBHTCS 3a Bpems f. Msmepss Bpems ¢ n

nm

{2, 3HAA MACCYy TPy3a M U JUIMHY HUTHU [, IPU U3BECTHOM I MOKHO IMOJIYYUTE (POPMYITY UL SKC-
NEPUMEHTAIBEHOTO OIPENEIECHU A MOMEHTA MHEPIIUY MaxOBHKa 1.

B neprom npuOmikennn He OyIEM yYWUTEIBATE TPEHHE B TEUYEHUE BPEMEHM £, TO €CTh
OpU Pa3MaTeIBAHUKA HUTH. MBI MeEM KIACCHUECKYIO 3aauy TUHAMHUKH JIBYX TEI: OJHO U3 KO-
TOPEIX (TPy3) ABUKETCA MOCTYHATENBHO, 4 APYTrO€ (MAXOBHUK ) BPANIAETCH.

13 Broporo 3akona HeroTona qima moCTynaTeasHOrO M BPanlaTeIbHOTO IBMKEHUHA UME-
eM:

mg —T =ma,
M =Ie.

31eCh @ — YCKOPEHUE, C KOTOPBIM OIYCKAETCA TPy3. ITO KE YCKOpPEHUE OyOer JTMHEH-
HBIM (TaHT €HIIMATIBHBEIM) YCKOPEHHEM TOUYKH A HA OCH MaxOBHKA.

(4)

a
£ — YIIIOBOE YCKOPEHUE TOUKHU A, IPUYEM & = —.

r
T — cua HATAKEHH S HUTH.

M =Tr — MOMEHT CWIBI HATSIKEHUSI HUTH, TPUIOKEHHON K BATY MaxoBuKa. Mcmons3ys
MPUBEIEHHBIE BRIIIE (POPMYJIIBL, CUCTEMY YPABHEHUU (4) 3anMIIEM B BUE:

mg —T =ma,

(5)

T=1%.
r

Otkyna merko nomyuaem (popmyny aias onpenencHus I

I =mr’ g—1’ (6)
a

Tak xak rpy3 IBUKETCS PABHOYCKOPEHHO 0€3 HAYATBHOM CKOPOCTH U 34 Bpems f; Mpo-
XOOUT OyTh [ (IIMHY HUTH ), TO
at; 21

I=—L uw a=—
2 t?

i
Takum 00Opa3zom, OKOHYATENBEHO MOJIYYAEM (POPMYITY Ui OMPENEIEHUA MOMEHTA WUHED-

LI Max0BOIr'0 KOJIECA, IIPH yCJIDEm{ OTCYTCTBHA TPEHUA.

t:
I, =mr?| 2L (7)

21
AOKYMEHT MNOANMCAH
é)vﬂpesuwmum MOMEHTA CHJI TPeHHUS.

]

B‘ "MOMEHT COCKA/Tb3bIBAHIA HUTH C Bala MAXOBMK MPUOOPETAET YITOBYI CKOPOCTE

JBHA

CepTudukarn

Bnapneneu

S e = A0 A8 37T 5 - 3 M T3
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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a, 21, 2

0, =4, =;tl, =EI; = [Ton nmenictBuem momenra cun tpenuss M,,,, MAxXOBHUK CIYCTS
I I

BpeMa Af =¢, ocraHoBurca. Ero momenT ummynsca L msmenurcs ot 3HaueHua Iw, 100 0. Cre-
IOBATENBHO, MpUHUMAs 9T0 M, = const, U3 3aKOHA U3MEHEHNA MOMEHTA UMITYJIbCA HMEEM:

AL 0-lo, 121

mp - s
At t, 1n,t,
3necey L=1® —momeHT umMmynsca tena.
Cuvras I =1,, 111 MOMEHTA CUJI TPEHUSA MOTYyIHUM:

M - 21,1
mp y
1°2
(B popmyne (7) snak munyc mig M, OnymieH).
BooOmnie roBops, 5TOT K€ MOMEHT CHJI TPEHUA OEHCTBYET U HA PACKPYUMUBAIOIIMNACA Ma-
XOBHK, TO €CTh B TEUCHHE BPEMEHU f7. MOATOMY MOKHO MOJIYIUTEH OOJIEE TOUHOE 3HAYEHUE MO-
MEHTA MHEPLUHUHU MaxoBUKa I, ¢ yaeToM M.
B sToMm cirygae cucrema ypaBuenui (4) Oyner uMeTs BUA:
mg — 1T =ma,
M-M, =Ie.

(8)

9)

21
Vuauresas (7) u, uto M =1Tr £=E.,, ﬂ_t_ga
r I

(CM. BBIIIE) MOTYIUM:

‘mg —T =ma,

< M a Wi
T - P=1
{ r re
rmg—T=nm,
* a 21 a a't a’ t
T =1 I-.'+ 3 =I—I+—I—I =I_:-.' I-l-—j.
r-. rot, r- ro i, r {,
OTKyaa HauaeM, uro
2 2
t |
I, = ""’”t i; 1 |=—" (10)
1+-1 1+-1
rE tE

Gopmyna (9) Oonee TouHAA HSKCIEPUMEHTATBHAA (POpMyIa O OHNPENETIeHUs MOMEHTA
WHEPIMHA MaXOBHKA.

[
I
3aMETHM, UTO €CJIM TPEHUS IPEHEOPEKUMO MAIO U ¢, >>F,, TO — ~0 u I,=1,, T1.e.
[
2

(popmynet (9) u (6) DpakTUIECKN COBITANAIOT.

Yrkazanue no mexHuke 0e30naCHOCHIUL:
VYKazanua mo TEXHUKE 0€30MaCHOCTH MPH BHITOJIHEHUH 1a00paTOpHBIX padoT mpuBene-

HEI B IPUIIOKEHHE A.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Cepruducar:  2C0VRAFANNFE NG CEMINHERUIOTIA00PAMOPH Ol PAOOMbL:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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l. Onpenesmrs 1 3aMUCaTh 3HAYEHUA MACCHL Tpy3a m, JIUHEL HATH | 1 paguyc Baia

MAaXxOBHKA I'.
2. Hamotrars B 0quH C10M HATH HA BAJI MAXOBHUKA 110 ITOJTHOTO MOOBEMA TPy3a.
3. Ormyckas rpy3, BKIOUATE ABa CekyHmomepa. OnuH 3apuKCUpOBAaTE B MOMEHT

COCKAIb3bIBAHUA HUTH, T.€. BpeM f7, 4 APYTOM BO BPEMSA IMOJHOW OCTAHOBKU MAaXOBMKA, T.€. U3-
MEpPUTE BpeMs = t; + t,. OueBUnHO £, =1 —1;.

4. M3mepenns mo n.3 mpoBECTH HECKOJIBKO pa3 (MMHUMYM 3 pasza) U Pe3yIbTATHI 3a-
HeCTH B TaOaHIly m3mepenui. Berancmmrs cpennee £, u f,,,.
X
t t> t 1, M, (H-m) I, ol Al (kT-M)
"1
™ ™ ™ (KF‘MH) 2
(c) (c) (c) (KT"M")
5. HUcnone3ys 3nauenus m, [, r u cpemnue 3HadeHus f;, ¢ mo gopmyaam (6) u (7)
paccYMTaTh SKCIIEPUMEHTAIBHBIE 3HAYEHNA MOMEHTA MHEPUUU [, 1 MOMEHT CHJI TPEHUA M)
m,R’
0. CpaBHUTE NOJy4€HHOE 3HAUueHHE [, W Teoperudeckoe 3Hauenue I, =T;
m, 1 R npuBeneHE HA MAXOBHUKE.
7. [To ¢popmyne (9) Beraucaute I, — MOMEHT MHEPILMH MAXOBUKA, ONPEIEIEHHBIN C
YU4ETOM TPEHMUA.
8. Cpasuuts 3Hauenus I, u I, u caenars BeIBOS.
0. OneHuTs NOTPEMIHOCTH IMPOBEAEHHBIX u3mepenwu I, u I,. 8,, &I, n Al,,

Al , ¥ 3aHECTH UX B Taﬁm{uy.

10.  3anucare MOTy4EHHBIE PE3YILTATEHI B BUIE: I=1zxA :

Cooepoicanue omuema:

OTuer DOmKEH CONEPKATE:

1. Hazsanme pabotsi;

[leas paboTHI;

Kparknue TeopeTnaeckue CBEICHN,

Omicanne nCnoap3yemMoro 000pyaI0BaHuA U MATE PHAIIOB,;
[Topanok BeImoTHEHUS pA0OTHI;

Beruncnenusa n 00paboTKa pe3yiIbTaTOB;

e AT I~ VS R

BEIBOIEL.

Koumponsnwie sonpocwi:

1. Kakyo BeIMUHMHY HA3BIBAIOT MOMEHTOM MHEpHUH? B Kakux eauHuIax OH H3Me-
paercsa? Kakoe CBOMCTBO T€na OH XapaKTEPU3YET?

2. Beieectu (hopmyny Ajai MOMEHTA HHEPIINA LMJIMHPA.

AOKYMEREHR¥GAOH TOT0EH B OCHOBY BBEIBOIA pacueTHOH (o 7161 (6
EHEH.'I'F'D OW NOANKCHIO_ y Aap (hopmymet (6).

Ceprudukar:  2C0ADO043EIA PMY7HARYHEEE 34K0H U3MEHEHHA MOMEHTA UMITYJIbCA.
Bnageneu:  WeG§yxosa TarBggesmredpopmyny (9) 11 MOMEHTA MHEPIMH MAaXOBUKA C YI€TOM TPEHHS.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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6. [Touemy mpu BRITOJTHEHUM PAOOTHI PEKOMEHIYETCS HAMATHIBATH HUTH HA BAJI B
OOWH CII0I?
7. [Tonyaure popmymnst ommbok nusg o, , o, .

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: Webayxora TatTeAHa AnexkcaHgpoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023
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Jladopamopnas pavoma Ned. Onpeodenenue CKopocmu noiema nynil ¢ ROMoubio Q-

JUYCCKO20 MAAMHUKA.

Llenv padompi: onipenenenne CKOPOCTH MOJIETA IMYJIN C MTOMONIBIO (PM3MYECKOTO MAATHHU-

Kd.

Ocrnoevt meopuu:

DOU3NYECKUIT MAATHAK COCTOMT w3 ynoBurens (CA" Ha puc.l) B BUAe nmummHapa, 3amo-
HEHHOTO IJIACTUYHEIM MATEPHATIOM, KOTOPBIHM 3aKPEIVICH HA CTEPKHE, CIOCOOHOM CBOOOIHO, €
OUEHb MAJEIM TPEHHUEM, KAUaThbCsA BMECTE C YIOBHUTEIEM BOKPYT HENMOABIKHOM ocu. Ha puc.]
3Ta OCh BpamieHus (Toduka "O") mepneHauKyIspHA K IUIOCKOCTH PUCYHKA. BeICTpen mpousBo-
OUTCS U3 IMHEBMATHUECKOTO MHCTOJETA, YCTAHOBIEHHOTO TAK, YTOOBI BEKTOP CKOPOCTH ITYIH
OBLI HAITPABJIEH TOPU3OHTAILHO MO NPAMOU, MPOXOIAMIEH YE€PE3 LEHTP MWINHAPA C IIACTUIHU-
HOM W OEepHneHIuKyIspHO ocu BpamieHus O. I[lymd, 3acrpeBas B miaacTUIMHE, TEPSET CBOIO
HAYAIBHYIO CKOPOCTh U OOJHOBPEMEHHO COOOMIAET MASTHUKY HEKOTOPBIA MOMEHT uMmmyikca. [1o
3aBEPIIEHUH HEYIIPYTOro yaapa MasTHUK OTKJIOHAETCA OT BEpPTUKAILHOU TuHUH OC HA HEKOTO-
PEIII MAaKCUMAJIBHBIM YIOI (0, KOTOPBIM H3MEPAETCA TPAHCHOPTHPOM — IO MAKCHMAIbHOMY

CMCIICHHUIO YKAa3aTCJIA, KCCTKO 3aKPCIIJICHHOTO Ha CTCPIKHE.

g 1ByX MOMEHTOB BPEMEHH, 0 yaapa, M MOCHE HEYIpPyroro yaapa (mox "yoapom' Mbl
MOAPA3YMEBAEM OTHOCHUTEILHO OBICTPBIH OPOLECC TOPMOKEHUS IMYIW B IJIACTUIMHE) MOKHO
IPUMEHUTE 3aKOH COXPAHEHUSA MOMEHTA UMITYJIbCA:

moa = (I +ma”) @, (1)

roe M — macca mynu, U — CKOpOCTh Iyld A0 yAapa, A— PaAcCTOSHHUE OT OCH 0 TOUKH yaapa my-
v, | — MOMEHT HHEPIMK MASTHHUKA ITOCIE yaapa. Bropeim wienom B ckoOkax B (1) MOKHO mpe-
HeOpeusb Janmeko He Bceraa (IIf HAmero Ciaydas BaM HEO0OXOOWMO HA OCHOBAHMM W3MEPEHHUH
MOKa3aTh (WIN OMPOBEPrHYTH) BO3MOKHOCTE TAKOr0 yrponienus). [Ipu neynpyrom ynape 3akon
COXPAHEHUSA MEXAHWUECKON SHEPTUH HE BEHIMOJHACTCS, OOHAKO, K MPOIECCY KAYaHUA MAsSTHHKA,
MBI MOYKEM MPUMEHUTH 3aKOH COXPAHEHUS SHepruu. HemocpemcTBeHHO mocne yaapa MasTHUK
BMECTE C 34CEBIIEH B HEM ITyleHn OyIer, KaK MBI BUIENU U3 (1), uMers yrmoByro CKOpPOCTh, PaB-
HYIO mﬂ,Cﬂe,[[DBaTEJThHD, OH OyZeT UMETh U COOTBETCTBYIOIIMU €U 3armac KHHETHYECKOU JSHEP-

UM, OTOPBIM 3aTEM B MOMEHT HAUOOIBIIETO OTKJIOHEHHUA (M MTHOBEHHOW OCTAHOBKH MAATHUKA)
IPEBPATUTCA B MOTEHUUATLHYIO SHEPTHUIO.

To ectn
[ + ma>)a?
E, _ L ma ), (2)
2
E = M+m$ gh (3)
I + ma>)ay? a
E, = E ., cnenoBarensHo ( ) L= M +m— gh (4)
" NOKYMEHT NOANWCAH p) /

3NEKTPOHHOW MOAMNMUCHIO
Ceptudmkar:  2C0000043E9ABSBI52205E7BA500060000043E
Bragenae MessyMacta-0aHACTIIEeEKOr0 MASTHHUKA, /1 — BBICOTA MAKCHUMAILHOTO ITOTHIATUS €0 LIEHTPA
1
MACC B TOYKE OCTAHOBKH, £ = 0,81 m/c” — yCKOpEeHUe CBOOOAHOTO maaeHus Ha muporte T. [11-
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THTOpCcKa, | — paccTosHME OT OCH BpamleHUs 10 IeHTpa macc MastHuka (6e3 mymu). ITocpen-
CTBOM 0AIaHCUPOBKHU HCITOJIB3YEMOTO B JAHHOU padoTe (PU3NUECKOro MasTHHKA YOAJIOChH yCTa-
HOBUTB, YTO HEHTP MACC MASTHHUKA MOUTH COBIANAET C TOUKOW KPEIUIEHUs CTEPKHA C I[MINH-
npom (1. B Ha puc. 1). Takum 06pazom, paccrosaue [ MPUHEMAETCS PABHEIM JIMHE CTEPIKHS

OB. Bropoe (manoe) ciaraeMo€e B BEIPAKEHHUM I MOTEHINAIBEHON SHEPTUU (3) JOMOITHUTEIBHO
YUUTBIBAET, UTO LEHTP MACC ITYJIM B 00MIEM CIydae HE COBIATAET C IEHTPOM Macc MasTHUKA. 13

pUC.2 BUIHO, 9TO h=1 —fCDS(p — f(l — COS gfi') =2l Hil‘l2 % ,roe | — PacCToaHuEe OT OCH Bpa-

menus O no uentpa macc masatauka C. Utak, Mbl mOnyduiIm ypaBHEHUE

l 2 . . 2
E(;m~+])%~= }H?—l—M gh=2 m?+M g[sm“%* (5)

Taxum oOpa3zom, Ha ocHOBanuM ypaBHeHHH (1) u (5) momygaem oCcHOBHYIO pabouyio (op-
MyJTy

(ma*>+ )| mS+ M |el
7, [

v=2sn—- . (6)
2 ma
Bce BenUMUMHEBL, BXOAANINE B BEIpAKEHUE (6), MOTYT OBITE OMPEIEIEHBI YKCIIEPUMEHTAD-

HO.

Yrazanue no mexuuke dezonacHocmii:
VYkazanug mo TEXHUKE 0€30MaCHOCTH MPU BHIMOJTHEHUH J1a00paTOpHBEIX paboT mpuBeme-

HEI B IPUIIOKEHUE A.

Ykazanun no evinonnenuro nabopamoproii pavomoi:

Macca mummHapa-yI0BATEIS m; =91 T. JlunelHas MIOTHOCTH CTEPIKHA, MACCa, PUX O-
AAIasca Ha €IUHUNY IIUHBL: = 1,97 r/cMm, TOoraa monHas Macca CTepKHA ., = z¢-/ - Ciie-
JI0OBATENIBHO, MAacCa MaATHUKA M =m, + m,. Paccrosnue - @ OT ocu BpanieHus 10 TOUKH yaa-

pa M3MEPAIOT MUJUTUMETPOBOU MUHEHKOU. [lonoxkenne nenTpa Macc MAATHUKA COOTBETCTBYET

TOYKE COEIMHEHUsS YIOBHMTENS M CTepikHA. JlmuHy crepikHsa [ ompenensior Kak pacCTOSHHE OT
TOYKH ITOABECA 10 TOUYKH COCOUHEHUS YIOBUTEI U TPYOKH.

1. OHPE,[[EJIEHHE MOMEHTAa HHEPLHHHA [l)lﬂli‘l €ECKROI'0O MasiTHHKA.

MowmeHT nHepuuH (PU3MYECKOro MaATHUKA HAXOIAT IO MEPUOY €T0 KA4aHHI, PABHOMY

T =21 L, (7)
Mgl

(Bemmunuel M nu [ mavm yxe onpenenensl! ). O0parure BHUMAHKUE, 9TO LI JOCTATOYHO
HAJECIKHOTO M3MEPEHUS MEPUOAa KAdaHWl MBI JOJKHEI OOECIEUUTH BBHIMOJIHEHUE CIIEIYIOTINX

YCIOBHIL: ﬁ&xﬁ%ﬁﬂﬁ&%#ﬂqﬂmﬁ AOMKHA OBITH JOCTATOUHO MAsd, YTOOBI MOKHO OBLIO TIPEH e-

Opeun e@HHIDAMHN AR o1 kauanuii; 2). HykHO mpocnemuTs 3a OTCYTCTBHEM KAYAHWH Ma-
Ceprudukar:  2C0000043E9ABBBA52205E 7BAS00060000043E

Bnanendhl HAK s 1O, APYLOH OPTOTQHATBHON OCH (MMM mOKIOATHCA MX MOMHOTO 3aTyXaHWs, €CIM OHM 10
KaKMM-JIM00 ImpuanHaM BO3HUKIN); 3) [lepnon kawanuii Hamo onpenemTs Kak cpennee 3a 20—

30 xagapmil, 9TOOEL YMECHBIINTH IOTPEIIHOCTD H3MEPECHHU BPEMCHU CEKYHIOMEPOM.

NelcTeUTEnE
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MomeHT nHEpLMHU BEIUM CIAETCA, ucxond u3 (7), kak

B MgIT*

2
4
Teopernueckoe 3HaUEHNE MOMEHTA MHEPIMH MO¥KHO HAWUTH KaK CYMMY MOMEHTA WHEP-

MU CTEPIKHSA OTHOCHTEIRHO OCH BPANIECHU:A, NEPHEHIUKYIHIPHON CTEPKHIO U MPOXOIAMIEN Ue-
1

pe3 OIUH U3 €r0 KOHLOB [ = E-mz .a’ M MOMEHT UHEPLUHU YIOBUTEIA, KOTOPHIN (B CBA3M C

I . (8)

i

OOCTATOYHO OOJIBIINM PACCTOSHUEM 10 OCH BPANIEHH ) MOKHO ITPUHATE 3a MaTE€PUAIBHYIO TOU-
Ky, rorma [, =m, -a’ A TEOPETMUECKOE 3HAYEHME MOMEHTA MHEPLMH OALTMCTUUECKOTO MAAT-

HHKdA

1

=1 +1 :—~mz-ﬂ‘?+mf~ﬂ‘? (9)

e T A

Paccuurars MOrpeniHOCT, H3MEHEHHUA. O = | — ‘ - 100%

meop

2. OIIPE,[[EJ]EHHE CROPOCTH IMoJIeTa IIYJ/IH.

Macca xaxmoil My OOpeaensieM B3BEIMBAHUEM. ITO MOKHO CIENAaTh MOTOMY, UTO J10O-
rapu(pMuIecKuil TEKPEMEHT 3aTYXAHUA STUX KOJIeOaHui BECEMA MAal M UX aMIUIMTYAA OJOBOJBHO
OOJITO OCTAETCSA MOYTH MOCTOSHHOW (IMOMBITANTECH SKCHEPUMEHTAIBHO OLEHUTH BEMUUUHY [€E-
kpemenTa!). 1) M3mepures B3BemmBanmem maccy myau. OLEHUTHE MOTPEMIHOCTE OIPENEICHUS
maccel. 2) IIpon3sectu BeICTpen. OTMETUTE MAKCUMAIBHEIM YOI (X OTKJIOHEHUA YKA3aTENA I10
Tpancnoptupy. U3mepenue yrina OTKIOHEHNA (' HAAEKHEE MPOU3BOIUTE HE TOJIBKO MO AMILIH-
Ty/J€ OTKJIOHEHU MAsATHUKA ITPU MEPBOM KAYaHWN, HO M IO pa3Maxy €ro KoneOaHuu, MIANMXCA
HEKOTOpOEe BpeMs mocie yaapa (mpu 3TOM MOJE3HO OPUMEHATh U YCPEOHEHUE OTHEBHBIX OT-
cueToB). Beicrpen nmpou3BOIUTE TOJLKO IO HEMOABHKHOMY HUIUHAPY. [loBTOpUTE OMEIT 5 pas.
Hautn cpennee 3naueHue yriia OTKIOHEHWA W NOTPEIMHOCTE U3MEPEHUA yriad. 3) Beramcnaurs
3HAYEHUE CKOPOCTH IMOJIETa My 1Mo (popmyne (6). BEIuncmTe MOrpenHOCTE ONPEAEIEHU CK O-
pocTtu mosnera mynau. 4) 3anucars OKOHYATENEHBIN pe3ynsTar. Caenars BEIBOS.

Cooepoicanue omuema:

OTuer DOmKEH COIEPKATE:

l. Hazpanue paOoTEHI;

Llems padoTe;

Kparkne TeopeTnaeckre CBEICHNA,

Omicanne nCnoap3yemMoro 000pyaI0BaHuA U MATE PHAIIOB,;
[Topanok BeImoTHEHUS pA0OTHI;

Beruncnenusa n 00paboTka pe3yIbTaTOB;

e = A T I S U R

BEIBOIEL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptucomkatr: 2C0 ﬁ%ﬂﬁ ﬁ?%ﬁf@gﬁgﬂd 51S

Bnaneneu: llleGayxoea TdaTeAHa AnekcaHg

Nencteutened: ¢ 19.08.2022 no 19.08.2023

20



l. Kak onpenensercsa KWHETUUECKAA SHEPTHU NPU MOCTYMATEIEHOM aBmxKeHun? [Ipu
BPANIATEILHOM JBHIKCHUH !

2. OO0BAcCHUTE, MOYEMY IIPU HEYIPYTOM YAAPE HE BBITOIHACTCS 3aKOH COXPAHECHUA
MEXAHUYECKOU SHEPTUU.

3. ChopmymupyiTe U 3amMIINTE 3aK0H COXPAHEHUI UMITYJIBECA I HEYIPYroro B3a-
MMOJENCTBUA IMyJIH U (PU3UYECKOTO MAaATHUKA (00BACHUTE BEIBOA (popmynst (1)).

4. Chopmympymre Teopemy Llrermnepa.

5. Yro Takoe momeHT nHepuun? Kak onpeaenaercs MOMEHT UHEPIIUNA CTEPKHS OT-
HOCHTEIIBHO OCH, MPOXOIANIEN YEPE3 OUH €r0 KOHIIOB.

0. Breieectu opmyny (6).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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5 PexoMeHyeMasi JINTepATypa U HHTEPHET - peCypChl:

OcHoBHas JHTeparypa:

1. JImurpuesa E.U. @uszuka [ InekTpoHHb pecypc]: yuedbnoe mocobdue / E.W. JIvutpu-
eBa. — 2-€ u31. — DJEKTPOH. TeKCTOBEIE nanHbie. — CaparoB: Al [Tu Op Menua, 2019. — 143
c. — 978-5-4486-0445-4. — Pexum nocryma: http://www.iprbookshop.ru/79822.html

2. Hukepos, B.A. ®u3uka: coBpeMeHHBIN Kypc: yueOnuk / B.A. Hukepos. - 2-e m3a. -
Mocksa: U3parenscko-Toprosas kopnoparus «/lamkosB u K°», 2016. - 452 c. : un. - ISBN 978-
5-394-02349-1 ; To Ke | DMEKTPOHHBIN pecypcl. - URL:
http://biblioclub.ru/index.php?page=book &i1d=453287

JlonmoTHATeILHAS JIHTepaTypa:

1. Pomanoga, B.B. ®@u3uka: npumepsl pemenus 3anad : yaedOnoe mocodue / B.B. Poma-
HOBa. - Munck : PUIIO, 2017. - 348 c. : cxem., Tabn. - bubmuorp. B k1. - ISBN 978-985-503-
7137-9 ; To KE | DNEKTPOHHEBIM pecypc]. : URL:
http://biblioclub.ru/index.php?page=book &i1d=487974

2. Hukepor, B.A. ®Ousuka qma By30B: MEXAHUKA U MOJIEKYJIApHAA (pu3uka : yueOHUK /
B.A. Hukepos. - Mocksa : U3mgarenscko-roprosas kopmopanms «/lamxos u K°», 2017. - 136 c. :
Ttabn., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [DOnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &1d=450772

3. Jleryra C.H. ®u3uka [ Dnexkrponnsiil pecypc] : yuedbnoe mocodue / C.H. Jleryra, A.A.
Yakak. — ODJEKTpPOH. TEKCTOBEIE HaHHble. — OpenOypr: OpeHOyprckuil rocynapCTBEHHBIN
yausepcurer, ObC ACB, 2016. — 307 c¢. — 978-5-7410-1575-9. — Pexum pgocryna:

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

NHTepHeT-pecypenbl
1. http://www.biblioclub.ru -3bC "YHusepcurerckas Ombnuoreka onnaiin"

2. http://www.iprbookshop.ru/ - Onekrporno- omdbmmoreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

Cepmvdumkar: 2C0000043ESABBBO952205E7BAS00060000043E
o~ B — § = s g — T = 2 e e - i PN e —
Bnapneneu Ulebayxoea TaTeRAHa AnexcadaopoBHa
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[Tpunoxenue A

Yrazanue no mexuuke vezonacHocmiu

1. K BrimosmHeHn0 1abopaToOpHBIX pabOT IOMYCKAOTCA CTYAEHTHI, U3YUHUBIINE MPABHUIIA
TEXHUKHU 0€30MaCHOCTH.

2. JlaboparopHeie padOTEI MOTYT OPOBOAUTHECA TOJIBKO IMOJ PYKOBOACTBOM M Habdmoxge-
HHUEM IPENOABATEIIA.

3. ITpu Bermomenun n1abopaTopHBIX padOT CTyIEHTAM 3AIPEIIAETCA:

BKJIIOUATH CXEMBEI IO HATPAKEHUEM 0€3 MPOBEPKU MPEMOIaBaTEN;

— MPUKACATHCA K HE3AMMMIEHHBIM H30JIAIMEN 4acTAM CXEMBI, HAXOIANMXCA IO HANPS-
K EHHIEM;

— ONPENENATh HAUTMYNE HANPAKEHUA HA AJIEMEHTAX 1M MPUITOMONIN MATBIER; MPOBEP-
Ka HAJIMYUA HAIPSKCHUA TPOU3BOIUTCS TOJBEKO C IIOMOMNIBI0 BOJIBTMETPA U B IPUCYTCTBUH IIpE-
MOABATEIIA;

— mpu padoTe HA 1abOPATOPHON YCTAHOBKE MPUKACATHCS OJHOBPEMEHHO CTEH, PAIUATO-
POB CHCTEMBI OTOILIEHHUA U APYTUX METAUIMUECKUX MTPEIMETOB;

— BKJIFOUATE PyOMIBEHMKHN, HAKUMATE KHOIIKM, IPHUKACATELCSA K SJIEKTPHUECKOMY 000pyno-
BAHUIO, HE OTHOCAIIEMYCS K TaHHOM 1a00opaTopHor paboTe 0e3 Benoma MpenoaaBaTei,;

— MMPOU3BOIUTE MO XOAY BBITOJIHEHUA PAOOTEI MEPEKIFOUEHNS B CXEME, HE 00ECTOUNB €E;

— Opocare COeIMHUTENLHBIE MPOBOJA HA IO U HA UCCIENYEMYIO YCTAHOBKY,

— 3aMEHATH CTOPEBIINE MIPENOXPAHUTENN HA PA0OUYMX NIATAX ITPH BKJIFOYEHHBIX PyOWIIb-
HUKAX;

— KJI4CTh HA padounii CTOJI DOCTOPOHHUE MPEIMETEI;

— BXOJOUTH B 1a00pPATOPHIO B BEPXHEH OJEKIE,

— KYPEHUE U 3QKUTAHUE OTHAL.

4. Ilepen BkmOUEHHEM CXEMBI 00A3aTENBHO MPEAYOPEINTH WIECHOB Opuranel: «OcCTo-
poxno! Bxmouaro!».

5. Ilpu pabore Ha yCTaHOBKAX, B KOTOPBIX MOKET HAOMIOAATHECA PE30HAHC, COOIIONATE
0CO0YIO0 OCTOPOKHOCTE.

6. [Ilpn Hamuum B cxeMe KOHIEHCATOPHBEIX Oarapen, HEOOXOOMMO MOCIE OTKJIFOYEHHUS
MUTAHUA UX PA3PAIUTE M0 HAOII0 THENEM NPENogaBaTeNs.

7. Ilpu oOHapy)eHNU KaKNX — TM00 HEMCIIPABHOCTEN, NCYE3HOBEHUS HANPS/KEHUA B Ce-

TH, d T JIVHAC, HCMCIOJICHHO ITPCKPATHTD TV, OTKJIHOYHTE TdHOBK
a Ta clIydae, HEMEIJIEHHO TTPEeKpa aboty, 0 YCTAHOBKY

Ceptucbukar:  2C0000043E9ABBBIS2205E7BAS00060000043E
BnagendT SJICHETPQEFEEGHIIEMELQOLNHINTE ITPCIIO 1ABATCIIIO .

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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8. IToMHMTE, 94TO IIPU OTKIIFOYEHUHM LENEN MOCTOAHHOIO TOKA ¢ WHIYKTUBHOCTBIO BO3-
MOJKHO KPATKOBPEMEHHOE PE3KO0€ MOBBILIECHUE HAIIPAKCHUA.
9. CryneHTsl, HAPYIIMBINNE IMPABUIA TEXHUKN 0€30TTACHOCTH, HE AOMYCKAIOTCA K JaThb-

Helmeld padbote B 1abopaToOpuH M MPUBIEKAIOTCS K OTBETCTBEHHOCTH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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MUHHUCTEPCTBO HAYKHW W BBICHIEI'O OBPA30BAHUA
POCCUNCKOU ®EJIEPAIIUU
denepanpHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BATENRHOE YUPEKIECHUE
BEICHIETO 00pa3zoBaHuA
«CEBEPO-KABKA3CKUMN ®EJIEPAJIbHBIN YHUBEPCUTET»
[Iaruropckuit uHCTUTYT (prunmman) CKOY

MeToau4ecKne yKasaHusd
0 OPraHu3alluy U MPOBENEHUIO CAMOCTOATENBHON PAOOTEI
Mo AucHUImHe: «Pu3nKa» I CTYIEHTOB
HamnpasyeHusa noaroToBku 19.03.04 Texunomorua mpoaykium 1 0 pranu3aiis
OO0IIECTBEHHOT O TUTAHU A
HAMPaBJIECHHOCTE (ITPO(unk)- 1 exHOIOTHA 1 OpraHu3anua peCTOPAaHHOTO Aera

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptudukar: 2C0000043ESABBBO952205E7BAS0006000004 3E
Bnapeney; lllebayxoea TatbAHa AnekcaHapoBHa ITaTuro pCI{,ZUZSF.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Copepxanue

Brenenue

1 OO0mias xapakTEPUCTHKA CAMOCTOATENRHOM PA00THI 00yJaromIerocs mpu U3yde-

HHH OHUCITHUITIITHHEI < dmzuka»

2 [Inan-rpaduk BEIMOTHEHNUA CAMOCTOATEILHON PAOOTEI
3 KOHTpOIEHEIE TOUKH U BUEI OTYETHOCTH IO HUM
4 Meroanueckue peKOMEHIAINH 10 U3YUEHUIO TEOPETUUECKOTO
MaTepuaia
R Merognueckue ykazanusa no MOATOTOBKE K SK3aAMEHY
6 Yuebno-meroanueckoe 1 “HPOPMAITMOHHOE 00eCTIeueHne TUCIIUIIIMHEL
NIOKYMEHT NOJMNWCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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BBenenue

CamocrosarensHas padbora — mianupyemas yueOHas, yaeOHO-MCCIen0BaTENbCKAA, HAYU-
HO-UCCIIEOBATENBCKAA padoTa CTYAEHTOB, BBINOMHAEMASA BO BHEAYOUTOPHOE (AyAMTOPHOE)
BpEM: M0 3aJAHHUIO0 U HPU METOAMYECKOM PYKOBOICTBE MPEIIOAABATENA, HO 0O€3 €ro HEmocpen-
CTBEHHOTO y4acTus (IIPH 4aCTMYHOM HENOCPENCTBEHHOM YUACTHM ITPENOIABATENA, OCTABJLAIO-
MIEM BEIYIIYVIO POJIE 3 pA0OOTOU CTYAEHTOB).

CamocrosarenpHas padora CTyneHTOB B BY3€ ABIAECTCA BaKHBIM BHAOM YYEOHOU M
HAYYHOU NEATEIBHOCTH CTYICHTA.

Benymaa nens opranmsanuu u ocymecrBiaeHus CPC momkHa coBmamare € LEABI 00Y-
UEHWUS CTYAEHTA — MOATOTOBKOW OakamaBpa ¢ BeicmmM oOpazoBanuem. [Ipu oprammzamum CPC
BAYKHBIM U HEOOXOIMMBIM YCIOBHEM CTAHOBATCA (POPMUPOBAHUE YMEHUSA CAMOCTOATEIEHOMN pa-
OOTHI 11 IPUOOPETEHUA 3HAHMI, HABBIKOB M BO3MOKHOCTH OPTraHW3AIMH YICOHON U HAYUHOH
NEATEIBHOCTH.

Llenpro camocroaTensHON pabOTEI CTYIEHTOB ABIAETCA OBJAAEHHE (DYHIAMEHTAILHBIMHU
3HAHUAMH, TPO(PECCHOHATBEHEIMA YMEHUAMHU U HABBIKAMM JNEATEILHOCTH MO MPO(UITIO, OTBLITOM
TBOPYECKOM, UCCIETOBATENHCKON AeATENpHOCTH. CaMocTOATENRHAA padoTa CTyAEHTOB CITOCO O-
CTBYET Pa3BUTHIO CAMOCTOSATEIHHOCTH, OTBETCTBEHHOCTH M OPraHU30BAHHOCTH, TBOPUYECKOTO

MOAXO0Id K PEHIEHUIO MPOo0iIeM yueOHOro U Mpo(ecCHOHATEHOTO YPOBHH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ob01as XapakTepHCTHKA CAMOCTOATEILHOH padoThI 00yuarmerocs nNpu H3y4eHHH
JTHCHHILTHHBbI « DH3HKA»

CamocrosrensHaa pabora - mmanupyemas ydeOHas, yueOHO-MCCIen0BaTeIbCKad, HAYU-
HO-UCCIIEOBATENBCKAA padoTa CTYAEHTOB, BBEINOMHAEMAs BO BHEAYOUTOPHOE (ayAMTOPHOE)
BpeM: M0 3aJAHMI0 U NP METOIMYECKOM PYKOBOICTBE MPEIOAABATENA, HO 0€3 €ro HEmocpen-
CTBEHHOTO y4acTus (IPHU 9aCTMYHOM HEHNOCPENCTBEHHOM YUACTUM IIPENOJABATENA, OCTABIIAIO-
IIEM BEOVYIIYIO POJIE 3a padOTOU CTYOEHTOB).

CamocrosrenpHas padora CTyneHTOB B BY3e ABIACTCA BaKHBIM BHAOM YYEOHOU M
HAYYHOU OEATEIbHOCTH cTyneHTta. CamocrosrensHas padoTa CTYIEHTOB UTPAET 3HAUUTEIBHYIO
pPOIb B PEUTHHTOBOU TEXHONIOTHUH 00yueHusa. B cBa3u ¢ stum, 00Oyuenue B BY 3e Bkmrouaer B ce-
Os1 IBE, NPAKTUYECKHU OTMHAKOBEIE TTO 00HEMY M B3aUMOBIMSIHUIO JACTH — OPOIIECca O0yIeHUS U
npouecca camooOyuenus. [Tosromy CPC nomxHa crars 3(p(peKTHBHOM U 1EIEHATPABICHHOHN pa-
00TOU CTyAEHTA.

K coBpeMeHHOMY CENMATUCTY OOMIECTBO MPENBABIAET JOCTATOYHO IIUPOKUU MEPEYEHE
TpeOOBaHUI, Cpead KOTOPHIX HEMATIOBAKHOE 3HAUYCHNE UMEET HATMUME YV BEIITYCKHUKOB OIpEe-
JIEHHBIX COOCOOHOCTEN U YMEHHUS CAMOCTOATENbHO TOOBIBATH 3HAHMA M3 PA3TUYHBIX MCTOYHU-
KOB, CUCTEMATU3UPOBATE MOJYUECHHYIO HH(POPMAIIHMIO, JABATE OIIEHKY KOHKPETHON (PUHAHCOBOU
curtyaruu. GOPMHPOBAHUE TAKOI0 YMEHHA HMPOUCXOIMT B TEUEHHUE BCEr0 IMEPUOJA OOyUEHH
gyepe3 y4acTUE CTYAEHTOB B MPAKTUYECKUX 3aHATHAX, BHITOJHEHUE KOHTPOJIBHBIX 3aIaHUHM U TE-
CTOB, HAMMUCAHUE KYPCOBBIX MU BHIIMYCKHBIX KBAMM(PUKAMOHHBIX pador. [lpm sTom camocTos-
TeJIbHAA PadoTa CTYIEHTOB UI'PAET PEMIAIONIYIO POJIb B XO4€ BCEro yueOHOTO mporecca.

Benymas nens opranmsanuu 1 ocymiecrsaeHua CPC momxna coBmamare C 1Enpr0 00y-
UEHUS CTYAEHTA — IMOATOTOBKOU CIENMAnnuCTa U OakanaBpa ¢ BeIcMM oOpasoBanuem. [lpu op-
ranmanui CPC BaxHBIM 1 HEOOXOIUMBIM YCIOBHEM CTAHOBATCS (POPMHPOBAHNE YMEHUS CAMO-
CTOATENBHONU padOTEI Wi MpUOOpETEHNA 3HAHUM, HABBIKOB M BO3MOKHOCTH OPTraHU3AIMN y4Ie0-
HOU U HAYYHOU OEATENHHOCTH.

DopMBI CAMOCTOATENRHON PAOOTHI CTYIEHTOB pazHoo0pa3Hel. B coorBercTBUM € pado-
4ed MPOrpaMMON AUCIHUIUIMHEI OPEAYCMOTPEHEI CIEOYIONIME BUABI CAMOCTOATEIBLHON PaldOTHI
CTYIEHTA:

- CAaMOCTOATENLHOE U3YUEHUE TUTEPATYPHI;

- CAMOCTOATENBHOE PELICHUE 34144,

- BEIIIOJTHEHHE KYPCOBOTO IIPOEKTA.

"
l&mma%@mumﬂ UzyueHusa Jaumepamyppl — CaMOCTOATEIBLHOE OBJIAIECHHUE

Ceptvdukar:  2C0000043E9ABSB952205E7BA500060000043E

BnapnenaH AHHEEMIE: OFIBILQ NhdGEAHEAQBATCIIE CKOHN ACATCIBHOCTH.
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. yriIiyOneHne U paClIMpPEHNE TEOPETUUECKUX 3HAHUM;

. (opMIpOBaHME YMEHUM HMCHOIB30BATH HOPMATHUBHYIO, MPABOBYIO, CHPABOUYHYIO
JOKYMEHTAIIUIO U CIIEHUATBHYIO JIUTEPATYPY;

. pPa3BUTHE MO3HABATEIBHBIX CITOCOOHOCTEN M AKTUBHOCTH CTYIEHTOB.

Llenv camocmoamenvHoco peutenis 3aday - OBIANCHNE TPO(PECCUOHATIBEHEIMI YMEHH A -
MU ¥ HABBIKAMHU JEATEIBHOCTH MO mpoduimo Oyaymien IesaTensHO CTH.

3adauamu caMOCTOATEILHOTO PEIIEHUS 34149 SABIAIOTCA:

. CUCTEMATHU3alMA U 3aKPEIUIEHUE MOIYUYEHHBIX TEOPETUYECKUX 3HAHUN U MPAKTH-
JECKUX YMEHUH CTYIEHTOB;

. (popMHUPOBAHNE CAMOCTOATEILHOCTA MBINUIEHUsA, CIHOCOOHOCTEN K CaMOpa3BH-
THUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEATH3AIHH;

. pa3BUTHE UCCIETOBATENBECKAX YMEHUM.

Llenvio camocmoamenvHozo 6viNOAHEHUA paciemHo-2paguieckou padomspl 10 THC-
LUIIJIMHE ABIACTCA OBJIAAcHNE (PYHIAMEHTATLHBIMUA 3HAHUAMH, MPO(]PECCHOHATBHEIMU YMEHU -
MW WU HABBIKAMH JIEATEABHOCTH IO MPO(PUIIO, OMBITOM TBOPYECKOM, UCCIETOBATENBCKON €S-
TEIBHOCTH.

3adauamu TAHHOTO BUAA CAMOCTOATENLHOU PA0OTEI CTYAEHTA SBIISIOTCS:

. CUCTEMATHU3AlMA U 3AKPEILIEHUE MOMYUYEHHBIX TEOPETUYECKNUX 3HAHUN U MPAKTH-
JECKUX YMEHUH CTYIEHTOB;

. yrayOneHne U pacliMpeHne TEOPETUYECKUX 3HAHWH;

. (popMUpOBAHME YMEHHUM HMCHOJIB30BATh HOPMATHUBHYIO, NMPABOBYIO, CHPABOYHYIO
OOKYMEHTAIIUIO U CIIEHUATBEHYIO JTUTEPATYPY;

. pa3BUTHE NMO3HABATEIBLHEIX CIIOCOOHOCTEN M AKTUBHOCTH CTYAEHTOB: TBOPYECKOU
WHUIMATUBEL, CAMOCTOATEILHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

. (popMUpOBAHME CAMOCTOATEIRHOCTH MBINIUIEHUA, CHOCOOHOCTEN K CaMOpa3BH-
THIO, CAMOCOBEPIIEHCTBOBAHNUIO U CaMOPEATH3AI[UH;

. pPa3BUTHE UCCIAENOBATENBECKUX YMEHUH;

. HCIOJIB30BAHUE MATEepHUaIa, COOPAHHOTO M MOTYIEHHOTO B XOJI€ CAMOCTOSATEIb-
HEIX 3aHATUH HA CEMUHAPax, HA NPAKTUUECKUX U 1a00PAaTOPHEIX 3aHATUAX, IIPU HATMCAHUM Ky -

COBOU pabOTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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B pe3ynerare 0CBOEHMA MUCHUILIMHEL (POPMUPYIOTCA CIEAYIONIMI MEPEUEHb IUIAHUPYE-

MBIX PE3yIbTATOB OOYUEHUA MO MTUCHUIIINHE, COOTHECEHHBIX

OCBOEHMS 00pa30BATENLHON MPOTPAMMEL:

C IJIAHUPYEMBIMH PE3yIbTaTaMH

TEHIIUU TOopa

[Inanupyemseie pe3yIbTATHI

00VUeHHsd M0 THCIMILIHHE
Kon, popmymipoBka komre- Koz, (popMyTHPOBKA HHIMKA- y JTHCIT

(MOIYITIO), XAPAKTEPU3 YIOILIHE
STansl (POPMHUPOBAHUA KOMIIE-
TEHIUH, THINKATOPOB

HI['ZDHI{-E HCHDJTE:.?.}’ET HABEI-
KW CAMOCTOATEILHON PA0OTHI
OIIK-2 Cnocoben mpuMeHATh P

OCHOBHEIC 3dKOHEBEI H MCTOIBI

HCCIEI0BAHUH €CTECTBEHHBIX .
HHI B 00/1aCTH eCTeCTBEHHEBIX
HAYK UL PEelleHuA 3a1a4d mpo-

o HAYK [UIA PEIICHUA 3a1ad
(peCCHOHATEHON AEATEIbHOCTH o
npo() eCCHOHATBHOM AESTENh-

HOCTH

IJIA COBEPIICHCTBOBAHH A 3HA-

CO CHEIMAIbLHOM TUTEPATYPOH

3HAET OCHOBHBIE METOIBI Pe-
IEHUS NPAKTHYECKUX 34144
HCCIET0BAHUS U MOJOETUPOBA-
HUA (PU3UIECKNX U XUMHIE-
CKMX ABJIECHUU U IIPOLECCOB B
CBOEH MPEAMETHOMN 00IACTH.
YmMeer pemars OpakTUIeCKUe
34/1a41 UCCIETOBAHUI U MO-
OEIUPOBAHUS (PU3NIECKUX U
XUMHUUECKHUX ABJIEHUM U IIPO-
IIECCOB B CBOEH MPEAMETHOH
001aCTH; TOJIB30BATHECA METO-
oaMu aHanu3a (PU3ngecKux
SABJICHUH B TEXHUUYECKHX
yCTPOMCTBAX U CUCTEMAX.
Bnageer MeTonuKON pemieHns
MPAaKTUUECKUX 3a7a49 UCCIIe-
DOBAHMA U MOJEINPOBAHUS
MAaTEMaTHUECKUX, (PU3MIECKUX
A XUMHAYECKHUX 347144 B CBOEH
OpeaIMETHOM 00J1aCTH, METO-
oaMu aHanu3a (Pu3mgeckux
SABJICHUH B TEXHUUYECKHX
yCTPOMCTBAX U CUCTEMAX.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ILnan-rpa¢guk BoINOTHEHHA CAMOCTOATE/ILHOM padoThl

Ko O O0OBeM 4acoB, B TOM YHUCJIE
Sy Y Cpencrea u KonrtakTHas
eMBIX KOMIIE- Bun negarensHOCTH
. TEXHOJIOTHH padora c
TEHI[HI, HHIH- CTyZEHTOB CPC Bcero
OLIEHKH ITPEeTo1aBa-
KaTropa(os)
TEeIeM
Ounas ¢popMma 00yueHHs, 3 ceMecTp
CaMOCTOATEIRHOE Cobecenoni.
U3YUEHUE JINTEPATYPEI HHE 27,945 3,105 31,05
o Temam Nel -9
OLK-2 [TonroToBKA K JIEKI[U- CobOecenona-
NJ1-20mk.2 iy e 1,215 0,135 1,35
[TonroroBka k mabo- CobOecenona- 729 0.81 8.1
PATOPHBIM 3aHATHAM HUE
HUroro 3a 3 cemectp: 36,45 4,05 40,5
Hroro: 36,45 4,05 40,5
3aounas popma odyueHnd, 3 ceMecTp
CaMOCTOATEIRHOE Cobecenoni.
M3YIEHHUE JTUTEPATYPEI E 81,675 9,075 90,75
o TemaMm Nel -9 i
OLK-2 [TonroToBKA K JIEKI[U- CobOecenona-
NJ1-20mx-2 it e 0,27 0.03 0.3
[TonroroBka k mabo- CobOecenona- 1.08 0.12 12
PATOPHBIM 3AHATHAM HUE
HUroro 3a 3 cemectp: | 83,025 9,225 92,25
Hroro: | 83,025 9,225 92,25
KOHTpo./IbHbIE TOYKH H BHIbI OTYETHOCTH 10 HUM
No Bun neAarensHOCTH CTYIEHTOB Cpokn KomiuectBo
/11 BBEIITOJTHEHUS OayoB
3 cemecTp
1. JTaboparopuoe 3ansarue No 2 6 Hemers 25
2. JTaboparopuoe 3anarue No 3 10 nenens 15
3. JTaboparopuoe 3austue No 4 16 nenens 15
HUroro 3a 3 cemecTp 55
Hroro 55

MakcuManbHO BO3MOKHBIM 04T 38 BECh TEKYIIMH KOHTPOJIE MakCHMAIBHO BO3MO KHBIH
0asT 3a BECH TEKYIIWH KOHTPOJIL YCTAHABIMBACTCA PaBHBIM 55. Tekymiee KOHTPOIBHOE MEPO-
MPUATHE CIUTAETCA COAHHBIM, €CIW CTYIEHT MOIYYWI 3a HETO HE MeHee 60% OT yCTaHOBIEHHO-

TO TSI STOISOKEHT PeIHFMAKCHMATBEHOTO Oayta. PeHTHHrOBEIA 0as1i1, BEICTABIIAEMEINA CTYICHTY 34
3NEKTPOHHOW MOAMNUCHIO

Cepndi@K YIHEL OV KOHT POHBPHOC MEPOHIPHAFHC, CIAHHOC CTYICHTOM B YCTAHOBJICHHLIC I‘pﬂ[p}H{UM KOH-

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

TPOJIBHBIX MEPOTIPUATHI CPOKU, ONIPEAEISIETCS CIEAYIOTM 00pa3oM:
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Y pOBEHE BEITOITHEHU KOHTPOJIBEHOTO PenruHrosem 0amwr (B % 0T MakCUMaJIBHOTO Oa-
3a0aHuAg 74 33 KOHTPOJIBHOE 3a71aHNE)
OTmMYHBIN 100
XOpOomuit 80
VY nOBIE€TBOPUTETBHEI 60
HeynoBnerBOpUTENBHEIH 0

Pelrunrosas cucremMa yCneBa€MOCTH CTYAEHTOB HE MPEIYCMOTPEHA A 3a09HOU (Pop-

MBI 00OyUeHUs.

MetoanyeckHe peKOMeHIANHH 10 H3YYEeHHI0 TEOPeTHYECKOI'0 MaTepHAaIa

CamocroaTenpHas padora CTyneHTa HAYWHAETCA C BHUMATEIBHOIO O3HAKOMIIEHHA C CO-
nepxaHnuem yueOHoro Kypcea.

M3yuenue KamI0u TEMEI CIENYyeT HAUMHATE C BHUMATEIBEHOT0 03HAKOMIEHU ¢ HA0OpOM
BOIIPOCOB. OHM OPHEHTHUPYIOT CTYAEHTA, MOKA3BIBAIOT, YTO OH JOJIKEH 3HATH IT0 JAHHOW TEME.
Bonpocer TemMsl kak OBl HAKIAIBIBAIOTCS HA COOTBETCTBYIOMIVIO TUIABY M30PAHHOTO ydeOHMKA
M yaeOHoro mocodus. B urore nomxHO OBITE ACHBIM, KAKHME BOIPOCE TEMEBI Y4€OHOTO Kypca U
C KaKOU TiIyOMHOM PACKPBITEI B KOHKPETHOM Yy4€OHOM MaTe€pHasie, 4 KAKME BOOOMIE OMYIIEHBHL.
Tpebyercs TBOpUECKOE OTHONMIEHUE U K CAMOMY COIEPKAHUIO TH CITUTLINHEI.

Bompocsl, cocraBigronife ee coaepxanue, 00IaaaroT pa3Hor CTENEHBI0 BAKHOCTH. ECTh
BOMIPOCEI, BEITOJHAIONINE (DYHKIWIO JIOTUUECKOW CBA3KHM COAEPKAHUA TEMBI M BCEro Kypca,
MMEIOTCS BOIPOCEL OIMMCATEIBHOTO WIA Pa3biACHUTENLHOTO XAPAKTEPaA, a4 TAKKE MCTOPHIECKOTO
HKCKypca B 00JIACTh M3y4a€MOW AUCIUILIMHEL. BCe€ 3TH BOMPOCHEI HE COCTABJIAIOT CYTH IMOHS-
TAMHOTO, KOHIIENTYAJIBHOTO COJEPKAHUA TEMEI, HO HEOOXOIUMBI I HEIOCTHOTO BOCHPUATHA
M3y4aeMBIX OpoOmem.

M3yuaemas mucnmmimHa MMEET CBOM KAaTErOPUATHHO-MOHATHUWHEIN ammapar. Hayaxseie
OOHATUA — 93TO Ta 0a3a, HA KOTOPOH CTPOUTCA Kaxkaas Hayka. [loHaTusa — y3710BEIE, OMTOPHEIE
MyHKTBEl KAK HAYYHOTO, TAK U Y4€OHOTO MO3HAHUA, JOTUYECKUE CTYIIEHU ABWKEHUI B yuele oT
IPOCTOTO K CI0KHOMY, OT ABJIEHUSA K CYNIHOCTH. be3 ACHOTO MOHMMAHUS MOHATHH yueDa KpaiHe
3aTPYAHAETCSA, a COIepKaHnue MpuOOPETEHHBIX 3HAHUHU CTAHOBUTCS TYCKJIBIM, PACTIIBIBUATHIM.

CTyneHT mOmKeH HOHUMATh, 4TO CAMOCTOATENLHOE OBJAIECHUE 3HAHUAMHM SIBIIACTCSH
TJIABHEIM, OTIpEAEAoniuM. Bricmas mKkoma co3aaeT Aai 3TOr0 HE0OX0AUMEIE YCIIOBH S, TOMOT a-
er Oyaymemy BBICOKOKBATM(UIIMPOBAHHOMY CHEIHMATMCTY OBJIANETH TEXHOJIOTHEH CAMOCTOS-
TEJILHOTO MPOU3BOACTBA 3HAHUM.

JOKYMEHT MNMOANCcAH

BRSO TOABWGIP paboTe cTyneHTaM NpUXOAUTCA UCIIOJIB30BATE JTUTEPATYPY PA3INU-
Ceprudmkar:  2C0000043E9ABBBI52205E 7BA500060000043E

Snanengyprx UBPENOE: IePBOHETOTiKI, MOHOrpa(uu, HAy4YHBEIE COOPHUKHM, XPECTOMATHH, YUEOHUKH,

- yaeOHpIe J10COo0MA, sxypHATEL U Ap. M3yueHnne kypca mpeamosaracT 3HaKOMCTBO CT}’,I[E‘HTGB3;



OOMBmMM 00BEMOM HAYUHOM M YU4EOHOW TUTEPATYPEI, YTO, B CBOIO OYEPENb, IMMOPOKIAET HEOO-
XO0IUMOCTE BEIPAOOTKHN Y HUX PalMOHAIBEHO-KPUTHIECKOTO MOAX0d K N3YJA€MbIM UCTOUHUKAM.

YT00BI HE «YTOHYTE» B OTPOMHOM 00BEME PEKOMEHIOBAHHBIX EMY I U3YYEHUA UCTO U-
HHUKOB, CTYJEHT, IIPEKIE BCETO, NOJIKEH HAYYUTHCS MPABWILHO UX 4uTaTh. [IpaBuisHOE uTeHME
PEKOMEHIOBAHHEIX UCTOUYHUKOB IPEANTOIATAET CIENOBAHNE HECKOJIbKUM HECIOKHBIM, HO BECh-
Ma ITOJIE3HBIM MPABUIAM.

[IpenBapurensHEINT MPOCMOTP KHUTHU BKIIOYAET O3HAKOMIEHHE C TUTYJIBHBIM JHCTOM
KHUTH, aHHOTAMEH, ITPEAUCIOBUEM, OTIaBiIeHUEM. [Ipn 03HakOMIEHMHM C OTJIABIEHUEM HEOO-
XOIUMO BBIAEIUTE Pa3Jeiibl, TIABEI, naparpa(el, MPEOCTABIIAIONIAE /A BAC UHTEPEC, OErno nx
MPOCMOTPETH, HAUTU MECTA, OTHOCSAMIUECA K TeMe (a0d3a1ipl, CTpaHuIIbl, maparpa(sr), U MO3HAKO-
MUTECS C HUMHU B OONMX 9epTax.

Hayunsie n3nanusa COMpPOBOKIAIOTCA PA3IMIHEIMU BCOOMOTATENEHBIMI MATEPHATIAMA —
HAYYHBIM AIIaparom, IIO3TOMY BAHO 3HATh, U3 KAKUX OCHOBHEIX 3JIEMEHTOB OH COCTOUT, KaKO-
BEI €r0 (D YHKIIMH.

3HAKOMCTBO C KHUTOW JIy4II€ BCETO HAYMHATH C M3YUEHUSA AHHOTANMHA — KPATKOU Xa-
PAKTEPUCTUKA KHUTH, PACKPBIBAIONIEH €€ COAEPKAHNE, HACHHYIO, TEMATHYECKYIO M JKAHPOBYIO
HAIPABJICHHOCTh, CBEAECHUA 00 aBTOpE, HA3HAUYEHUE U APYTHE O0COOEHHOCTH. AHHOTAIUA ITOMO-
raer COCTABUTH IIPEABAPUTENLHOE MHEHUE O KHUTE.

['my0ke mOHATE COAEpKaHNE KHUTH MMO3BOJISIOT BCTYIMUTEIBHAA CTATHA, B KOTOPOU JAET-
Csl OLIEHKA COAEPKAHUS KHUTH, 3aTPAaruBaeMor B HEM NpoO0neMaTruku, COMEpKUTCI HH(OpMaLM
0 KU3HEHHOW M TBOPUECKOM OMorpa()uu aBTOpa, BEICKA3BIBAIOTCH IMMOJIEMUYECKHE 3aMEUAHUI,
Pa3BACHAIOTCA OTAEIBHBIE MOJOKEHWA KHUTH, JAIOTCA KOMMEHTapuu U T.0. Bor mouemy 3Ha-
KOMCTBO C BCTYNMTEIBHOM CTATHEH MPENCTABILIECTCA OYEHb BAXKHBIM: OHO HMOMOTAE€T CTYIECHTY
COPUEHTHPOBATLCA B TEKCTE padOTHI, 0OpATUTE BHUMAHWE HA €€ HAMOOJIEE IIEHHBIE W BAKHBIE
pas3aesl.

Toit ke nenu comencTByeT 3HaKOMCTBO € OTJIABIEHUEM, MPEOUCIOBUEM, MOCIECIOBHEM.
Becpma mOIEe3HBIMU 3JIEMEHTAMM HAYYHOTO anmapara ABISIOTCA CHOCKH, KOMMEHTAPUH, Ta0Iu-
1B, rpapuku, COMCKU JUTEPATypel. OHM HE TOJBKO WLTIOCTPUPYIOT OTIEIBHBIE MOTOKECHUS
KHUTH WM CTATBH, HO M CAMHU IO Ce0€ ABIAIOTCA NOMOJIHUTENBEHEIM HCTOYHMKOM MH(POpMannn
IUI UMTATENA.

Ecnu gurarens 3amHTEpecoBaia Kakasf-TO BRICKA3aHHAS ABTOPOM MEICIb, HE HAILEAMIAn

TOAPOOHOTO OCBEMIEHHS B JAHHOM HCTOYHUWKE, OH MOKET OOpaTHUTBCS K TEKCTy MCTOUHHKA,

H L L
}’HG&MH%%%@EE%H%%I(SG K UCTOUHHUKY, KOTOPEIM OH MOYET HAUTH B CIIUCKE JIMTEPATYPEIL,

Ceprudmkar: 2C0000043ESABBB952205E7BAS00060000043E
Bnaﬂeﬂ.ﬂﬂKDMMEiﬂﬂﬂM—E%M I CAMOCTOATCIIEHOT O HE}"—IE‘HI{H.
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— IUTaH (OpOCTOM U Pa3BEPHYTEIN) — HanOonee kparkas (popmMa 3amicu MpoYUTAHHOTO,
MPENCTABILIONIAA COOOM ITEPEYEHE BOMPOCOB, PACCMATPUBAEMEIX B KHUIE WM CTarse. Pa3zsep-
HYTBIM TUIAH MpEncTaBaaeT cobou Oomee moapoOHyIO 3amich MPOYUTAHHOTO, € AETAMU3AIlEH
OTAEIBHBIX ITOJIOKEHUH U BEIBOJOB, C BRIIMUCKOM IIUTAT, CTATUCTUUECKNX TAHHBIX U T.1I. Pa3sep-
HYTBIM IJIAH — HEOLIEHUMBIM ITOMOIIHHUK IPH BBICTYIUIEHUH C TOKIAA0M HA KOHKPETHYIO TEMY
HA CEMHUHApPE, KOH(PEPEHIINY;

— TE3UCHl — KPAaTKo C(OPMYJIUPOBAHHEIE ITOJ0KEHUA, OCHOBHEBIE MOJIOKEHUSA KHWLH,
crarbu. Kak mpaBuio, TE3UCH COCTABIIAIOTCA MMOCHE MPEABAPUTEIBHOTO 3HAKOMCTBA C TEKCTOM
MCTOYHUKA, IPU €ro IMTOBTOPHOM ITPOYTEHNN. OHM MOMOTaOT 3aOMHHUTE M CUCTEMATU3UPOBATH
WH(O pMAIHIO.

CocraBneHne KOHCIIEKTOB

bosblIy0 pOIE B YCBOEHUM U MOBTOPEHUM MPOMIEHHOTO MATEPUATIA UTPAET XOPOIIHH
KOHCIIEKT, COAEP/KANIni OCHOBHBIE HIEH IIPOUYNTAHHOTO B YI€OHHKE U YCIBILIAHHOTO B JIEKIIHH.
Koncnekt — 510, o CyniecTBy, HAOPOCOK, pa3BEPHYTHIN IIAH CBA3HOTO PAacCKasa Mo OCHOBHEIM
BOITPOCAM TEMHEIL.

B kakoi-T0 Mepe KOHCHEKT PacCUUTaH (B 3aBUCUMOCTH OT MHAWBUIYAIBHEIX OCOOEHHO-
CTEH CTYAEHTA) HE TOJBKO HA MHTEIUIEKTYATBHYI0 M SMOLUOHAIBHYIO, HO U HA 3PUTEIBHYIO ITa-
MATH, IIPHUYEM TEKCT KOHCHEKTA HEPEOKO ACCOLMMPYETCA €II€ U ¢ TEKCTOM YUeOHUKA WM 3amu-
cpro nekuuu. [Tosromy nerue zamomMmHaeTcs comepKaHNe KOHCIEKTOB, HATUCAHHBIX pa30opuu-
BO, C MOOYEPKUBAHUEM WJIA BBIICIICHUEM PA3PAIKOMN KIIIOUEBBIX CIOB U (Ppas.

CaMOCTOATENRPHO WU3YYEHHBIE TEMBI MPENOCTABILAIOTCS MPENOJaBaTeno B (POPME KOH-
CIIEKTAa, [0 KOTOPOMY MPOUCXOIUT cobecemoBaHue. leopernueckne TEMBI Kypca (OTAENBHBIE

BDHPDCLI), BBIHOCHMEBIC Hd CAMOCTOATCIIEHOC H3YUCHHC, ITPCACTABIICHEL HHKC.

MeTonHueckHe YKa3aHHUS M0 MOAT0TOBKE K IK3aMeHY

N3yuenne mucummnnnael «@u3nka» 3aBepmaercsa sk3amMeHoM. [loaroroBka k sk3ameny
COCOOCTBYET 3aKPEIUIEHUIO, YIIyOIeHnt0o U 0000mieHnio 3HaHWM, MOIY4YaeMBIX, B MHPOIECCE
00yueHmsA, a TAKKE MPUMEHEHUIO UX K PEHICHUI0 MPAKTHUUECKUX 3aaad. ['0TOBACHE K AK3aMEHY,
CTYIOCHT JUKBUIAUPYET UMEIOMIMECS MPOOensl B 3HAHUAX, YIJIYOIAET, CUCTEMATU3UPYET U VITO-
pAOOUYMBAET CBOM 3HAHMA. Ha sK3ameHe CTyZeHT OEMOHCTPUPYET TO, 4YTO OH IpuoOpen B mpo-
1ecce 00y4eHus Mo KOHKPETHOU yaeOHOUN TUCIUTITMHE.

Ha xoncympTanmum mepen 5K3aMEHOM CTYIEHTOB MO3HAKOMAT C OCHOBHEIMHU TPeOOBAHM -

AOKYMEHT MOANUCAH .
MU, OTBCIER HOHBOBHUEIUESOY HUX BOIIPOCEL. [l0o3TOMY mocenmenne KOHCyJIbTalui 00A3aTeNbHO.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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[Tpu moaroroBke K sk3amMeHy HEOOXOIUMO MCIOJIB30BATE KOHCHEKTHI JIEKIIUM IO TUCIU-
JIMHE, YIC€OHUKN U yueOHBIE MOCOOM (M3 CIMCKAa OCHOBHOW M JOIIOJHUTEIBHOU JIUTEPATYPHI)
VI KOHCIIEKT JTUTEPATYPHI, IPOUUTAHHOMN MO YKA3aHWIO ITPEMOIABATENA B TEUEHUE CEMECTPA.

Bnagane cinemyer mpoCMOTPETH BECH MATEPHAN IO CAABAEMOW AUCHUIUIMHE, OTMETUTH
oA ce0sa TpyaHbIe BOMPOCH. O0M3aTensHO B HUX pazoOparecs. B 3akmouenue emie pas 1ueneco-
00pa3zHO MOBTOPUTH OCHOBHEIE MOJI0KECHH .

Cucremarnueckas MOArOTOBKA K 3aHATHUAM B TEUCHUE CEMECTPA ITO3BOJIAT UCITOIB30BATh

BpEMS SK3aMEHAIIMOHHON CECCUM IS CUCTEMATU3AINN 3HAHUU.

BﬂﬂpﬂEhI K JK3aMEcHY

1. [TpoctpancTBo u Bpems B mexanuke HeroTona.

2. Cucrema KoOpauHAT U Teno orcuera. Cucrema oTcyera.

3. HMuepumamsueie cucremsl orcuera. [IpeoOpazopanusa I'amanes.

4, Kunemarnka TO4KM U CUCTEMBI MATEPUAIBHEIX TOYEK. CrTocOoOBl OmMcaHnus ABU-
K CHHSL.

5. YpaBHEHNE KUHEMATUYECKOM CBA3U. 3aKOH IBUKEHHUS.

6. 3aKOHBI TMHAMUKU. [JOHATHA MACChL, UMITYJIBECA U CHUJTBL B MEXaHUKE HeroToHa.

7. [lepBeiil, BTOpOU U TpeTHU 3aKOHBI HBIOTOHA. Y PAaBHEHUE ABUKEHUS U €r0 pe-
[LIEHHUE.

8. Ponp HaYaNIBHBIX YCIOBHMU.

9. Teno kak cucrema marepuanbHBIX TOUEK. YHUCIO cTeneHen cBOOOIEI CHCTEMEL.

10.  HWzomupoBaHHasA ¥ 3aMKHYTas CUCTEMBI MATEPHATbHBIX TOUEK.

11.  JIBuxeHue Tex C mepeMEeHHOM Maccol. YpaBHeHue Meniepckoro.

12.  JIBwkenue Ten ¢ mepeMeHHor Maccoi. @opmyia L{nonkoBckoro.

13.  Pabora cumsl.

14.  Kunernueckas SHEPrus.

15.  Teopema 00 u3mMeHEHUN KHUHETUIECKOH YHEPTHH.

16.  KoHCepBaTHUBHBIE CHJIEL.

17. [Torennmaneuas >ueprus.

18.  KoncepBaTuBHBIE CHIIBI 1 KOHCEPBATUBHEIE CHUCTEMBI.

19.  CBs3p KOHCEPBATUBHBIX CUJ C MOTEHIMATBEHON SHEPTUEH.

20.  3akoOH COXpaHEHMA MEXAHWYECKOW HHEPTUMU.

ﬁﬁ-ﬁ%ﬁ%ﬁ@l{me CHUCTEMEBI OTCUETA.

Ceprudomkar: 2C0Q00043ESABBES52205E7BAS00060000043E - -
e ga Tar 'MQDM@TEPHHHBHDH TOYKH B HEPHIEPHHHHBHDH CHCTCMC OTCUCTA.

Bnaneneu:
23. Cunsl UHEPLIMNL.
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24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

[TepenocHas n KOPHOIMCOBA CUIIBI UHEPIIHU.

LlenTpo0Oexnas cuna nHEpUUN.

Kunemaruka TBEpIOTO TEMNA.

[TocTynarensHOE U BpaniarensHOE IBUKEHNE TBEPAOTO TENA.
[Inockoe npukKeHHE.

MrHoBeHHas OCk BpamieHMUA.

Jlunamuka TBEpIOrO TENIA.

YpaBHEHNE NBUKEHUS [IEHTPA MACC U YPABHEHHE MOMEHTOB.

JlnHamuKa niaoCKOro IBUKEHUS TBEPAOTO TENA.

Kunernueckas SQHEPIrHUA TBEPOOTO TEId IIPH IIOCKOM OIBHKCHHH.

MomeHT UMITyJIECa TBEPIOOTO TEIA.

Tenzop unepumn.

OceBbI€ U HEHTPOOEIKHBIE MOMEHTEL MHEPLINU.
['maBHBIE M IEHTPATBEHEIE 0CHU BPAIIECHUA.
Cunbl, JEUCTBYIONINUE HA BPAMIAIONIEECS TEJIO.
CBoOOOHEIE OCH BpATIEHUS.

JIB1KEHUE TBEPIOTO TEMA C 3AKPEMIEHHON TOYKOM.

JOKYMEHT MNMOANCcAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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PexoMeHayeMasi 1UTepaTypa H HHTEPHET - peCypcehl:

OcHoBHas JHTeparypa:

1. JImurpuesa E.U. @uszuka [ InekTpoHHb pecypc]: yuedbnoe mocobdue / E.W. JIvutpu-
eBa. — 2-€ u31. — DJEKTPOH. TeKCTOBEIE nanHbie. — CaparoB: Al [Tu Op Menua, 2019. — 143
c. — 978-5-4486-0445-4. — Pexum nocryma: http://www.iprbookshop.ru/79822 . html

2. Hukepos, B.A. ®u3uka: coBpemeHHbsId Kypc: yueOnuk / B.A. Hukepos. - 2-e m3a. -
Mocksa: U3parenscko-Toprosas kopnoparus «/lamkosB u K°», 2016. - 452 c. : un. - ISBN 978-
5-394-02349-1 ; To Ke | DMEKTPOHHBIN pecypcl. - URL:
http://biblioclub.ru/index.php?page=book &i1d=453287

JlonmoTHATeILHAS JIHTepaTypa:

1. Pomanoga, B.B. ®@u3uka: npumepsl pemenus 3anad : yaedOnoe mocodue / B.B. Poma-
HOBa. - Munck : PUIIO, 2017. - 348 c. : cxem., Tabn. - bubmuorp. B k1. - ISBN 978-985-503-
7137-9 ; To KE | DNEKTPOHHEBIM pecypc]. : URL:
http://biblioclub.ru/index.php?page=book &i1d=487974

2. Hukepor, B.A. ®Ousuka qma By30B: MEXAHUKA U MOJIEKYJIApHAA (pu3uka : yueOHUK /
B.A. Hukepos. - Mocksa : U3mgarenscko-roprosas kopmopanms «/lamxos u K°», 2017. - 136 c. :
Ttabn., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [DOnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &1d=450772

3. Jleryra C.H. ®u3uka [ Dnekrponnsiit pecypc] : yuedbnoe mocodbue / C.H. Jleryra, A.A.
Yakak. — ODJIEKTPOH. TEKCTOBEIE HaHHbIE. — OpenOypr: OpeHOyprckuil rocynapCTBEHHBIN
yausepcurer, ObC ACB, 2016. — 307 c¢. — 978-5-7410-1575-9. — Pexum pgocryna:

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

NHTepHeT-pecypenl:
1. http://www.biblioclub.ru -ObC "YHusepcurerckas Ombnnoreka onnaiin"

2. http://www.iprbookshop.ru/ - Onekrporno- omdmmoreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

Cepmvdumkar: 2C0000043ESABBBO952205E7BAS00060000043E
o~ B — § = s g — T = 2 e e - i PN e —
Bnapneneu Ulebayxoea TaTeRAHa AnexcadaopoBHa
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