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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMeHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUHKEHEPHBIC 3HAHUS, METOIbI
MaTEeMaTUYeCKOro aHalin3a U MOJICITUPOBAHUS B MHKCHEPHOU JEATEIbHOCTH, CBSI3aHHOM C
MPOEKTUPOBAHUEM U KOHCTPYHPOBAHHEM, TEXHOJIOTHSAMH MPOU3BOACTBA MPUOOPOB U KOMILIEKCOB
IMPOKOT0 Ha3HAYCHUS
N]I-5 leMoHCTpUpYET MOHUMaHUE (GU3UUECKUX SBJICHUN M MPUMEHSIET 3aKOHbI MEXaHUKH,
TEPMOJMHAMUKH, FIEKTPUUECTBA U MarHETHU3MA

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. AHanmuTHYecKas cTaTuka. Y CIIOBUE PaBHOBECHUS IUIOCKOT0 Mexanuzma (KoHTtpoiapHas
pabora)
2. JIuHamMHKa MJI0CKOTO IBUIKEHUS ccTeMbl TBEPABIX Teu (PacueTHo-rpaduyeckas padora)
3. Pacnipenenenue CKOpOCTeH TOUEK IMITOCKOTO MEXaHNU3Ma, MTHOBEHHBIN IIEHTP CKOPOCTEH
(TectupoBanue)
4. Ypasuenue Jlarpanxa B cucteme ¢ 0iHOH crenenbto cBo6o bl (KonTponbHas padoTa)

®Popma peanuzaruu: Cmemansas popma
1. Kunemarnueckuii aHainu3 miockoro mexanusma (Pacuetnoe 3ananue)

BPC nucuuminHbl

2 cemecTp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

WNHupekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5

Paznen nucuuIuiiHb
JCJI TUCIT KM:

Cpox KM: 4 8 12 14 15

Kunemarnka TOYKH 1 aOCOIIFOTHO TBCPAOIro TEjIa

Kunematnka TOYKH U aOCOJIFOTHO TBCPAOIro TECJIa + +

ZII/IHaMI/IKa CUCTCMbI MAaTCPHUAJIBHBIX TOYCK U
DJIEMCHTHI CTaTUKH

HI/IHaMI/IKa CUCTCMbI MAaTCPHUAJIBHBIX TOYCK U

+ + +
SJIEMEHTHI CTATUKHA
AHanATHYECKasA CTAaTHUKA
AHanATHYECKAsA CTaTHUKA + + +




AHanuTHyecKas MEXaHUKa

AHanuTHyeckas MeXaHHKa

Bec KM:

10

35

15

15

25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIICTCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-1 N-50nk-1  HdemoncTtpupyet | 3HaTh: Pacnipenenenue ckopocTeit TOUEK TIIOCKOTO MEXaHW3Ma, MTHOBEHHBIN
MOHUMAaHUe ¢busnueckux | 6a30BbIC MOHATHUS U ueHTp ckopoctelt (TectupoBanue)
ABJICHUM W IPUMEHSET | BAXKHEUIINE TEOPEMBbI AHanmuTHYeCcKas CTaTHKA. Y CIIOBUE PABHOBECHS INIOCKOI'0 MEXaHU3Ma
3aKOHBI MEXaHUKH, | KHHEeMaTuku ux cienctsusi, | (Kontponbhas pabota)
TEPMOIMHAMHUKH, MOPSITIOK IPUMEHEHUST JlnHaMuKa TIOCKOTO IBHKEHUS CUCTEMBI TBEPABIX Ten (PacueTHo-
JEKTpUYECTBA U | TEOPETUYECKOro anmnapara rpaduueckas pabora)
MarHeTu3Ma OCHOBHBIE METO/1bI VYpaBHenue Jlarpanxa B cucTeMe ¢ OIHOM CTENIEHBIO CBOOO/IbI
HCCIIEA0OBAHUS JUHAMUKH (KonTponbsHas pabora)
MEXaHHYECKUX CHCTEM U Kunemarnueckuit ananu3 miockoro mexannsma (Pacuernoe 3aganue)
TUTIOBBIE AITOPUTMBI TAKOTO
HCCIIEIOBaHUS

0a30BbIE MMOHATHSA U
BAKHEWIIINE TEOPEMBI
JMHAMUKH UX CIIEICTBUS,
MOPSI0K IPUMEHEHHUS
TEOPETUYECKOTO arapara
OCHOBHBIE METO/IBI
HCCEAOBAHUS KUHEMATHKU
JIBIKEHHS] MEXaHUYECKHUX
CUCTEM U THIIOBBIE
AJITOPUTMBI TAKOTO
HCCIEAOBAHUS

VYMmeTs:

MPUMEHSTH aJITOPUTMBI
KHHEMATUKH JIJIS




HMCCIICIOBAHMS ABMKCHUS
MEXaHUYECKHUX CHCTEM,
pelaTh TUIIOBBIE 33/1a4U
MPUMEHSTh AITOPUTMBI
AHAIMTUYECKOM MEXaHUKH
JUTSL IICCIISIOBAHUS
JIBIDKCHHS MEXaHUUICCKHX
CHUCTEM, peIlIaTh TUIIOBbIC
3a1a4u

MPUMEHSTh AITOPUTMBI
AHAIMTUYECKOM CTAaTUKHU IS
HCCIIEOBAHUS JIBYKCHHS
MEXaHHYECKNX CHCTEM,
pelaTh TUIOBBIE 3a/1a4u




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Pacnpenenenue ckopocreil To4eK IJIOCKOI0 MeXaHM3Ma, MTHOBEHHBIH LEHTP

CKopocTel

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHUsi KOHTPOJIBHOIO MEPONIPUATHA: TeCTUpOBaHUE IPOBOAUTCS Ha 3aHIATHU

M0 MHAWBUAYAJIbHBIM 3aJaHUAM

KpaTkoe conep:kanue 3a1aHusi:

ITocTpOnTh MTHOBEHHBIE LICHTPHI CKOPOCTEN BCEX TPEX 3BEHBEB. Y Ka3aTh HAIIPaBJICHUS
BpAILICHUS BCEX 3BEHBEB U HAIPABICHUS JIMHEHHBIX CKOPOCTEN BCEX BBIICIEHHBIX TOUEK

A

1
Q

20
| 3/3/2/

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3Hare: 0a30BbIE  TMOHATHI |
Ba)KHEHIIINE TeOpeMbl KHHEMATUKU

nux CIICACTBHUA, MOPAI0K
PUMEHCHHS TEOPETHYECKOTO
anmapara

1.JlaliTe onpeeeHne MrHOBEHHOTO IIEHTPa CKOPOCTEH

YMeTh: MNPUMCHATL  AJITOPUTMBIL
KHMHEMAaTHKNW I HCCICAOBaHUA
ABMKCHUSA MCEXAaHHMYCCKHUX CHCTCM,
peiiaTh TUIMOBLIC 3aJa4N

1.Crioco6b!I MOCTPOEHUSI MTHOBEHHOTO LIEHTPA CKOPOCTEH

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapaxmepucmuku 6blNOJHeHUsl 3HaHUs.: 3alaHie BBITOJHEHO B TIOJIHOM 00beMe.
[Tosmy4yeHbI OTBETHI Ha BCE BOIPOCHI

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax. 80
Onucanue xapaxmepucmuxu binoHeHus 3Hanus: MrHOBEHHbIE LIEHTPBI CKOPOCTEN BCEX TpeX
3BEHBEB MOCTPOEHBI BepHO. OMMO0YHO ONpeieTICHbl HAaPaBIEHUS CKOPOCTEN TOUEK

Oyenka: 3




Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bIn0JIHEHUs 3Hanus: BEpHO MOCTPOEHbl MTHOBEHHBIE LIEHTPBI
CKOpOCTEN JIBYX 3BEHbEB

Ouenka: 2
Onucanue xapaxmepucmuxu 8vinoiHeHus 3Hanus: MTHOBEHHBIC IIEHTPBI CKOPOCTEH MOCTPOCHBI
HEIPaBUILHO

KM-2. KuneMaTH4eCcKHA aHAJIN3 IJIOCKOI0 MEXaHU3MAa

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOILHOrO MeponpuaTHs: PacueTHoe 3aanne

Bec koHTpOobHOr0 MeponpusaTusi B BPC: 35

IIpouenypa mpoBeAeHHs1 KOHTPOJIBHOIO MEPONPHATHA: DBbIlONHEHHWE  KOHTPOJIBHOIO
MEPONPUITHSI BKIIOYAET PELICHUE JIBYX MHIAUBUAYAIbHBIX JOMAIIHUX 3aJa4 U 3amuTy. Pemienue
N3 nomkHO OBITH BBIIOJHEHO JBYMs crnocoOamu: reomerpudeckuM (momompo MIIC) u
AHATUTUYCCKUM (C IMOMOIIBI0 KHHEMAaTH4YeCKuX rpados). M3noxenue pesynbpratoB pemenus M]3
cocraBiseT 4-5 crpanun pykonucHoro tekcra. Ha Bemonnenue MJ13 naércs Tpu Hepenu. 3ammra
BeimosiHeHust /13 mpoxoaut B ¢popme penieHus (IByMs crioco0amu) Ha MPAKTUYECKOM 3aHITHU B
ayUTOPUU TECTOBOM 3alayd 10 KMHEMAaTHKE IUIOCKOro mexaHusma. IIpu pemeHunn tectoBoro
3a/laHus B ayJMTOPUHU BO3MOKHO HCII0JIb30BAHKE MTOATOTOBIEHHOrO pemenus 1MJ13.

KpaTkoe cogep:kanue 3a1aHus:
[pumep U3:

,300

P U . O

Figure 1 [laHa yrnoeasa CKOpoCTb NepBOro 3seHa, AAnHbl. ONpeAennTb Yri10BY0 CKOPOCTb BTOPOro 3BEHA U CKOPOCTb TOUKM
D.

PeweHue nony4yuTb ABymsa cnocobamu: reomeTpuyeCckMum v aHaJIMTU4ECKUM

[Ipumep TecTOBOrO 3a1aHUS:
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TouKH D.



Figure 2 PeweHue nonyyuTb asymsa cnocobamu: reomeTpuyeckmm v aHaJIMTU4ECKUM

KOHTpOJILHLIe BOHPOCLI/SaL[aHI/Iﬂ:

3HaTh: 0a30BbIE TOHATHUSA U 1.3anumure hopmyny Ditnepa

BOKHEUIIINE TEOPEMbl KHHEMATUKHU

ux CIIEJICTBUS, MOPSAIOK

MIPUMEHEHUS TEOPETUUECKOI O

anmnapara

3HaTh: OCHOBHBIE METO/IbI 1.Kak onpenennTs HapaBJI€HHE BEKTOPA CKOPOCTH
UCCJICIOBAHUS KMHEMAaTUKH TOUYKH a0COJIIOTHO TBEPAOrO TeJia, €CIIU N3BECTHO

JABMKCHUA MEXAaHUYCCKHUX CHCTCM
N THUIIOBBIC aJIT'OPHUTMBI TAaKOI'O
HCCICa0BaHUA

IIOJIO’KEHNE MTHOBEHHOT'O LIEHTPA CKOPOCTEN

2.Kak cBsi3aHbI MEXIy COOOM MPOESKIIUUA CKOPOCTEH IBYX
TOUEK TBEPAOIO TeJIa HA NPAMYIO, COSAUHSIIONIYIO 3TH
TOUYKH

YMeTb: HPUMEHATH  AITOPUTMBI
KMHEMATUKH i1 HCCIENOBaHUA
JBHKCHHUSI MEXAaHUYECKHUX CHCTEM,
peuiaTb TUIIOBBIC 3a1a4U

1.3anummre ypaBHeHus rpada ass onpeaeneHus
MPOEKIUI BEKTOpa CKOPOCTH TOUKHU A

Figure 3 Paguycbl KaTywwKM Ru r

2.HaiinuTe MrHOBEHHBIN LIEHTP CKOpOCTell cTepkHs AB,
€CIIU €r0 KOHIIBI CKOJIB3ST 0€3 OTphIBA 110
HaIpaBJIIONIUM

A

B

3.Haiigute MrHOBEHHBIN LIEHTP CKOPOCTEN JUCKA, €CITU
3a/1aHbl CKOPOCTH €r0 BEPTUKAIBHOIO IHAMETPA




—

4. Hapucyiite BEKTOp CKOPOCTH IIEHTPa JUCKA, €CITU
CKOpOCTH (pa3HbIe) KOHIIOB BEPTHKAILHOTO JHAMETPa
3agaHbl. Micronb3yiTe MOHSITHE MTHOBEHHOTO LIEHTPA

CKOpOCTEN

—_—

—

5.AHaIMUTUYECKUM CIIOCOOOM HaMIUTE CKOPOCTH KOHIIA
A cTepkHsl, eclii CKOPOCTh KOHIIa B 3aana

Figure 4 OnunHa ctep)kHa L
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90

Onucanue xapakmepucmuxu evinoinerus 3nanus: 3agaan /13 pemensl nomnoctsio. OdopmieHue

pacYeTHBIX U rpaUIeCKiX MaTePUaIOB BBHITIOJHEHO HA BRICOKOM YpoBHE. JlomycKaroTcs

HEMPUHIIUITHAJIbHbIE HETOYHOCTHU B U3JI0KEHUH MaTepuana. TectoBas 3ajaua MpakTHUYECKH

pemrena. KunemaTtudeckue rpadbl COCTaBICHBI BEPHO, ITOCTPOSHBI MTHOBEHHBIE IIEHTPHI CKOPOCTEH

Y IPaBWJIBHO YKa3aHbI HalpaBJIeHUs ckopocTel. JlomyckaeTcs 4acCTUYHOE BBIIIOJHEHUE

HEO0OXOAUMBIX BHIYMCIICHUM.

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyernmax. 10
Onucanue xapakmepucmuxu evinoinenus 3nanus: 3agaan /13 pemensr nomnocthio. OdopmieHue
pacUeTHBIX U rpadUueCKIX MaTEPUAIOB BBITIOIHEHO yIOBICTBOPUTEILHO. JlOMyCKAIOTCs
HENPUHILIUINATbHbIE HETOYHOCTH B MU3JI0KEHUH MaTepuasa U MOTPEIIHOCTH B BHIYMCICHUSX.
TecroBas 3aa4a MpaKTUIECKH perieHa. Knnematudeckue rpadbl COCTaBICHBI BEPHO, ITOCTPOSHBI
MT'HOBEHHBIE LIEHTPBI CKOPOCTEH 1 MPAaBUIIbHO YKa3aHbl HampaBieHus ckopocteid. HeoOxoammbie
BBIYHCIICHHS HE BBITIOJHECHBI.

Oyenka: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: 3agaau /13 pemensl B 000N CTEIIEHH, HO
He TIoJHOCThI0. OdopMIIeHUE pacUeTHRIX U TpadUIeCKIX MAaTEPHUATIOB BBIITOJHEHO
YIIOBJICTBOPUTEIHHO. FIMEIOTCS HETOUHOCTH B M3JIOXKCHUH MaTepHaia. Perienue TecToBoil 3a1aun
MOJTy4EHO YaCTHYHO. PeleHue BBIMOJTHEHO TOIBKO OJHUM CITIOCOOOM WIJIH COICPIKHT
MPUHIMITHATIbHBIC OINOKH. BeIUUCIICHNS HE IPOBECHBI.

Oyenka: 2
Onucanue xapakxmepucmuxu evinonnenus snanus: 3agaun /13 B uenom He pemensl. OpopmieHue
pacyeTHBIX U TpapuecKUX MaTepruaIoB HE YIOBIETBOpAET TpeboBaHusM. MeroTcs
MIPUHLUIIAATIBHBIE HETOYHOCTH B U3JI0’KEHUH MaTepuana. B pelennn TecToBoi 3a/1auu A0MYIIEHbI
MPUHIIMTTAATILHBIE OITMOKY B COCTaBJICHUU KUHEMATHYECKUX rpad)0B, MTHOBEHHBIE IIEHTPHI
CKOPOCTEM MOCTPOECHBI HEBEPHO.

KM-3. AHasinTHYecKasi CTATHKA. Y cJI0BMe PABHOBECHS MIJIOCKOI0 MeXaHU3Ma

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeneHusi KOHTPOJBLHOIO MeponpusaTHs: PeneHne MHANBUyaIbHOU 3aJa4yd Ha
ayJIUTOPHOM 3aHITUU

KpaTlcoe CoA€cpKaHME 3alaHUA:

AK=KO =1, TpH HeBECOMBIX CTEPKHS COETH-
0 N A HEHBI MEXIYy COO0H H OCHOBAHHEM
%L mapHHpaMH. Ha cTepixeHp A0 neli-
cTByet cuna F. Ha crepxun AB u BC
B JeficTBYIOT Iaphl CHI C MOMEHTaMH
M; u Mb. YeMy J0/0KHA OBITH PaBHA
cuiaa G, 4ToOBI CHCTEMA HAXOIHIACH
G B PABHOBECHH?
CB=I,AB=1,

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

‘ 3Hath: 0a30Bble MOHSITUS U ‘ 1.ChopMynupyiiTe NPUHIUI BO3MOKHBIX CKOPOCTEH

11



BaKHEHIIIHE TEOpPEMbI JHHaAMUKH

150:¢ CJIEICTBUS, MOPSII0K
MIPUMEHEHUS TEOPETHIECKOTO

arnrmnapara

3HaTh: OCHOBHEIE METOJIBI 1.JlaitTe onpenesieHue MOITHOCTH CHJIbI
HCCIICAOBAHUS JTMHAMHUKHU

MEXaHUYCCKUX CHUCTEM U THUIIOBBIC
AJITOPUTMBI TAKOT'O UCCIICTOBAHUS

YMeTh: TPUMEHSTH AJITOPUTMBbI
aHATMTHYECKON CTaTUKU JIs
HCCJICTOBAHUS JIBIDKCHUS
MEXaHUYECKUX CHCTEM, peEIIaTh
THUIIOBBIC 3a7a4n

1.Beruucnure MOIIIHOCTDH CHJIBbI TS2KECTH TOUYKHU, €CIIN
yrijioBast CKOpOCTb JHMCKa 3aaHa

P e

2.0npenenute ycloBUE PaBHOBECHUS JUCKA, €CITU HA HETO
neiictBytot cuna F u moment M

A,

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax. 80
Onucanue xapakxmepucmuku bINOIHeHUs 3Hanus: 3aada pelieHa IpaBUIIbHO, JOIYCKAIOTCs
HE3HAUYUTEJIbHbIE TOTPEIIHOCTU B BBIYUCICHUSIX

Ouyenka: 4

12




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuku bINOIHeHUs 3HaHuA: 3aada pelleHa NPakKTUYeCKy MoJHOCThIo. B
MOJTYYEHHBIX OTBETAX UMEIOTCS HETOYHOCTH

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku 6blNOIHeHUs 3HaHUs: 3a1a4a MPEUMYIIECTBEHHO pelleHa, X0/
pelieHus BepeH. B BEIYMCIEHUSX TOMYIICHBI OITHOKU

Ouenka: 2
Onucanue xapaxmepucmuxu 8bInoIHeHUs 3Hanus: 3a1ada He perieHa, UMEIOTCS IPUHIUITHATILHBIC
OLINOKHU

KM-4. [lunaMuKa MJI0OCKOT0 JIBHKEHUSI CUCTEMbI TBEPABIX TeJl

®opmbl peanuzanuu: [luceMennas padora

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguueckas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeeHNsi KOHTPOJIbHOI0 MeponpusiTusa: PacuetHo-rpaduyeckas pabora COCTOUT
U3 JBYX 3anad (JMHEWHas © yrioBas O0OOOMIEHHAs KOOPAWHATHI) W BBINOJHSICTCS Kak
UH/IMBUYaJIbHOE JIOMallHee 3aj1aHue. V3noxkeHue pe3yabTaToB pabOThl COCTABISET 5-6 CTpaHHUIL
pykonucHoro Tekcta. Cpok BBINOJIHEHUS PaCUE€THOTO 3a/laHus TPU HEAeIn

Kpartkoe conep:xkanue 3a1anusi:
CocTaBuTh ypaBHEHHMsI IBUKEHUSI KOHCTPYKIIMU B popme ypaBHeHus Jlarpanka 2-ro pona.
Maccsr 1-ro, 2-ro, 3-r0, 4-ro, 5-r0, 6-TO T€] U3BECTHBI, MACCOM 7-TO MpeHeOpeub. 3a
00001IeHHYI0 KOOPIMHATY MIPUHSATH YTOJI IOBOPOTA IIEPBOTO JTUCKA.
H Bz /

V24

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3Harth:  0a30Bble  NOHATHUS U 1.JaiiTe onpenenenne uaeanbHbIX CBA3EH

Ba)XHEUIINE TEOPEMBbl JUHAMUKU 2.Kakyro pa3mMepHOCTb UMeeT 00001IEHHas cHa,

ux CJIEJICTBHS, MOPSIIOK COOTBETCTBYIOIIAs JIMHEHHOU 0000IIEHHOM KOOpANHATE
IPUMEHEHUS TEOPETUYECKOTO

anmnapara

3HaTh: OCHOBHbIE METO/IbI .15 KakuX CUCTEM ypaBHEHUS JUHAMUKU MOTYT OBITh
WCCIICTOBAHHSI JTUHAMUKU 3anucaHbl B popme ypaBHeHH Jlarpanka BToporo poaa

MCXaHUYCCKUX CHUCTCM U THUIIOBBIC
AJITOPUTMBI TAKOT'O UCCIICJOBAHUSA

YMeTn: MNPUMCHATL  AJITOPUTMEIL 1.3anumure KHHCTUYCCKYIO DHCPIUI0 OJHOPOAHOI'O
aHAJUTUYECKON  MEXaHHUKH JJI0 CTCPIKHSA JJIINHBI L, KOHIIBI KOTOPOT'O CKOJIB3AT I10
HUCCICA0OBaHUA JABHKCHUA HaIlpaBJIAOIIUM, CCIIN YTOJI, onpe,uenﬂloumﬁ €ro
MCXaHUYCCKHUX CHUCTEM, pPCIIaThb IIOJIOKCHHUE U YIJIOBasA CKOPOCTh 3a/IaHbL

THUITIOBBIC 3aJa4u
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2.0mpenenute 0000MIEHHYIO CUITY, 00YCIIOBIEHHYIO
neiicTBueM cuibl F, epneHauKyIsIpHO CTEPXKHIO U
IIPUIIOKEHHOM B ero cepenune. O6001mEHHAs
KOOp/MHATA yIIIoBas, [UIMHA CTEPKHS L

3.0npenenute 0000MIEHHYIO CUITY, €CTTU B KaUeCTBE
00001IEHHON KOOPAMHATHI BBIOPAH yroil TOBOPOTa
nucka. Pannyc nucka R
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A,

Onucanne MKAJbI OIlEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HaHUA: 3aJjaHne BBIIIOIHEHO MOIHOCTHI0. OdopmiieHne
pacyeTHBIX U rpaUYeCKUX MaTepPHaOB BIMOJIHEHO Ha BRICOKOM ypoBHE. JlomyckaroTcs
HENPHUHIIAITAATbHBIC HETOYHOCTH B M3JI0KCHUH MaTepHaa

Oyenka: 4
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HaHUs: 3aJaHUe BBIMIOJHEHO MOJHOCTRI0. OdopmieHue
pacUeTHBIX U TpapUIeCKIX MAaTEPHUAIOB BBITIOJHEHO YIOBICTBOPUTEILHO. Jlomyckatorces
HENPUHIIUIATbHBIE HETOYHOCTH B M3JI0KEHUH MaTepHuana

Oyenka: 3
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6bINOIHeHUsA 3HAHUA: 3alaHie BBIIOJTHEHO B OOJIBIION CTENIEHH, HO HE
noJHocThI0. OopMiIeHHE pacueTHBIX U TpapUUeCKUX MaTepHaIOB BHIMOJIHEHO
YIIOBJIETBOPUTENHHO. FIMEIOTCS HETOUHOCTH B M3JIOKEHUH MaTepralia

Oyenka: 2
Onucanue xapakxmepucmuxu bINOJIHeHUs 3HaHUs: 3aJJaHue B 1IeJIOM He BhIToaHeHO. OdopMicHue
pacueTHBIX U rpagUuecKrX MaTepuaioB HE yIOBIETBOpsET TpeOoBaHUsIM. MMeroTces
MPUHIMITHATFHBIC HETOYHOCTH B U3JIOKEHUU MaTepralia

KM-S. YpaBHenue Jlarpan:ka B cucTeMe ¢ 0JJHOI cTeneHbI0 CBOOOAbI

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas pabora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHuss KOHTPOJBLHOIO MeponpuaTHsa: Pemenue nByx (JIMHENHas U yrioBas
00001IEHHBIE KOOPJMHATHI) HHIUBUIYATbHBIX 33/1a4 Ha ayAUTOPHOM 3aHSATUU

KpaTkoe cogep:kanune 3a1aHus:
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CocTtaBHTs qudGepeHIHATEHOE YPABHEHHE
JBHJKEHHS CHCTeMBI, COCToAmelH H3 HeBeco-
MOTO YTOIKA H JABYX IOT3YHOB, MACChl KOTO-
PBIX PaBHSI 71y, 1y, Ha yromox meifctyert na-
pa cui ¢ MomeHToM M. K momsyny 4 npaio-
xeHa cuiaa F. J{ago: BC = 24B = 2]. 3a
0606 HHYI0 KOOPIHHATY OPHHATE YTOT (.

KOHTpOJILHLIe BOHPOCLI/SaL[aHI/IH:

3uarth:  0a30Bble  MOHATHUS U 1.Kakyto pazmepHOCTh HMeeT 00001IEHHAS CcrJla,
BAKHENIIME TEOPEMbl JIHMHAMUKHU COOTBETCTBYIOIIAS YTIOBOK 0000MEHHON KOOPIMHATE
ux CIIEJICTBUS, MOPSAIOK

MIPUMEHEHUS TEOPETUYECKOI O

anmnapara

3HaTh: OCHOBHBIE METO/IbI 1.3anmumure GopmMyy it KHHETHYECKOW SHEPTUU
UCCJIEJOBAHMUS JTMHAMUKHU TBEPJIOTO TeJa B IJIOCKONAPAIIIICIIBHOM JIBHXKCHUH

MEXaHUYCCKUX CHCTEM U THUIIOBBIC
AJITOPUTMBI TAKOT'O UCCIICJOBAHUS

YMeTh: NPUMEHSATH AITOPUTMBI 1. Haiinute 06001mEHHYIO CUITY, €CIIM B KaUeCTBE
AQHAJIUTUYECKOM  MEXaHMKU  JUIA 00001IEHHON KOOpIMHATHI BBIOpaHa JTMHEHHAS
UCCIIEI0BaHMS JIBYDKEHUS KOOp/AMHATa LieHTpa aucka. Paguyc nucka R

MCXaHUYCCKUX CHUCTCM, pPCIIAThb
THUIIOBBIC 3a1a4H1

A,

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6bINOIHeHUs 3HaAHUA: 3aJa4l PEIICHbI PAaBUIHHO, JOMYCKAIOTCS
HE3HAYUTEIIbHBIC TOTPEITHOCTH B BBIYHCIICHUSIX

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8bin0IHeHUs 3Hanus: 3a1aqd MPEUMYIIECTBEHHO pelleHbl. B
MTOJIYYCHHBIX OTBETaX UMEIOTCS HETOYHOCTH

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 8bino1HeHus 3Hanus: BeiOpaH MEeTOANYeCKH MPaBUIbHBIN MYTh
perreHus 3aaa4. BeIkIa Ky 10 KOHIIA He JOBECHBI, IMEIOTCS ONTHOKH

Oyenka: 2




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. 3a11aq1/1 HC PCIICHLI, JOMYIICHLL
MPUHIUIIHAIIBHBIC OIIHOKHU
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Vrsepaato:

SK3AMEHAIIIOHHBI BILTET Ne 2
3as. Kadeapoit

KA®ETIPA PMInIIM
HBTH: rpymmae A-01,02,03,15 « » mons 202 r.

MIT

1. TlockonmapaLieqsHOe IBHKEHHe aGCOTIOTHO TBEPIAOro Teda. BekTopa YIiI0BOH CKOPOCTH H YIIOBOTO
YCKOpeHHS. YPABHEHHA IBHUKEHHA ILIOCKOrO CeHeHH .

2. lEkTHueckHe KOOpAHHATHL LlHKTHWecKHe HHTerpathl. [IpHMEpPH CHCTEM ¢ IHKTHISCKHMH
KOOPIHHATAMH.

3. 3azava

CoctaButs ey IBHOE y

JIBIJKEHHA CHCTeMBI, COCTOAIIell H3 OJHOPOIHOIO

JmCKa pagmyca r, mToka AB u crepxua BC = |

Maccer Ten mj. K ancky npunokena cnna F . x

crepkuio BC mapa cwin ¢ smoment M. Ilrox
JIBIKETCA B TIAJKHX HANPABIAIOMINX, JHCK KATHTCA
Ge3 cKkompKeHHA. 3a 0GOGIIEHHYIO KOOPAHHATY

TIPHHATE YTOT ¢

IIpoueaypa npoBenenust

DK3aMeH NPOXOJUT B MUCbMEHHO-YCTHOU (popme. Ha moAroroBky mMChbMEHHOTO OTBETa HA OMIIET
naéres 60 munyt. Jlanee ciemyer Oecena ¢ 9K3aMEHATOPOM TI0 TIOBOJAY ITOATOTOBICHHOTO OTBETA.
JlomyckaroTcs JOMOJHUTENbHBIE BOIPOCH B paMKaX MPOrpaMMBbI Kypca

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YIbM AN 08
0C80eHUA OUCUUNTUHBL

1. Komnerenumnss/Muankarop: UJ{-Sonk-1 JleMoHCTprpyeT oHMMaHue (PU3NUECKUX SBJICHUM U
IIPUMEHSIET 3aKOHBI MEXaHUKH, TEPMOJIMHAMUKH, DJIEKTPUYECTBA U MarHETU3Ma

Bonpocsl, 3aganus
1.®opmyisl [Tyaccona. YrioBas CKOpOCTh aOCOIIOTHO TBEPAOTO Teja. YTIIOBask CKOPOCTb
a0COJIFOTHO TBEPJIOTO TeJla MpU MOCTYNAaTeIbHOM JBUKEHUH U MIPU BPAIIEHUH a0COIIOTHO
TBEPAOTO TeJIa BOKPYT HETIOABUKHOM OCH
2.
CkopocTH IByX Touek abcontoTHO TBEpaoro Tena dopmyna Ditnepa. Teopema o mpoekuusax
CKOpOCTEH JIBYX TOYEK TBEPJOTO TEJIa HA MIPSAMYIO, UX COCIUHSIOIIYIO
3.MruoBeHnHbIi 1IeHTp ckopocTel (MLC) npu miiockom BHXKEHUH aOCOMIOTHO TBEPOTO Tea.
Teopema o cymectBoBanuu u enuHcTBeHHOCTH MIIC
4.CnoxxHoe JABM)KEHHE TOUKHU: a0COIIOTHAsI, OTHOCUTENIbHAS U IIEPEHOCHasi CKopocTH. Teopema
0 CIIOKEHUH CKOPOCTEN
5.MOMEHT cuibl OTHOCUTENIBHO TOUKH. [Ipoeknyy BEKTopa MOMEHTa CUJIbl OTHOCUTEIIBHO
TOYKHM HA OCH KOOpAUHAT. MOMEHT CHJIbI OTHOCUTEIIBHO OCH.
6.I1apa cun. MomeHT naps! cuil. He3aBUCHMOCTh MOMEHTA Maphl CUIT OT TOYKH, OTHOCUTEIBHO
KOTOPOM BBIYMCIISIETCSI MOMEHT
7.BekTop KoIMYecTBa JBUKEHUS (UMITYJIbC) CHCTEMBI MaT€pHAIIBHBIX ToueK. CBsI3b UMITyJIbCa
CHUCTEMBI MaTEPUAIIBHBIX TOYEK CO CKOPOCTBIO IIEHTpa Macc. Teopema 0 ABUKEHUHN LIEHTpa
Macc
8.KuneTnueckast sHEPrus CHCTEMbl MaTEpUAIbHBIX TOUEK. KuHeTnueckas sHeprus s
MOCTYIATENFHOTO U BPAIaTeIbHOTO IBMKEHUI a0COIIOTHO TBEPAOTO Tena. MOMEHT HHEPIUH
CUCTEMbI MaTepUaAIbHBIX TOUEK OTHOCUTEIBHO ocH. Ciyyail MpoU3BOJIILHOTO IBHKEHUS
CUCTEMBI MaTepualbHbIX ToueK. Teopema Kenura. Kunernueckas sHeprus 1uist
IIJIOCKONapaJIEIBHOTO JIBUKEHHUS
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9.2nemenTapHas paboTa U MOIIHOCTH CHIIbI. MOITHOCTD Mapbl CUJI, TPUIOKEHHON K
aOCOJIIOTHO TBEPJOMY TETy

10.CBsi3u, HalO)KEHHBIC HA MEXaHUYECKYIO cucTeMy. YpaBHeHHs cBsi3eil. Kimaccupuxkarmst
cBs3ei. AKCHOMa 0CBOOOKIAeMOCTH OT cBsi3eld. CHitbl peakiuii cBs3eil. MneanbHble CBs3M
11.VYcnoBue paBHOBECHS CUCTEMBI C UACAITBHBIMU YACPKUBAIOIIUMU CTAIMOHAPHBIMU
cBs3ssMHU. [[puHIIUIT BO3MOKHBIX MepeMenieHnid. [IpuHIu BO3MOXHBIX cKkopocTeid. O01iee
ypaBHEHUE CTATUKH.

12.060061EHHBIE CUIIBI AJIE CUCTEM C UACATBHBIMU CBSI3IMU. [[pUHIIUTT BO3MOKHBIX
NepeMENICHUH I CUCTEM C UCATbHBIMU T'OJIOHOMHBIMH YJIEP>KUBAIOIIUMHU CTAallMOHAPHBIMHU
CBSA3SIMH. Y CJIOBUSI paBHOBECHSI JIJIsl 0OOOIICHHBIX CHIT

13. Iuddepeniimanpapie ypaBHEHUS IBIKEHUS MEXaHUIECKOM CUCTEMBI C HIeaTbHBIMU
TOJIOHOMHBIMHU CBS35IMU (ypaBHEeHHUs Jlarpan:ka BTOporo posaa)

14.060011eHHbIe CHITBI JIS1 TOTEeHIUANBHBIX cucTeM. OyHkuus Jlarpamka. Y paBHeHUs
Jlarpanska BTOpOTo poja Juis MOTEHIIUAIbHBIX CUCTEM

CocraBute  gHQdepeHIHATEHOS  YpAaBHEHHE
JBHKeHHA CHCTEMBI, COCTOAINIEH H3 CTYIeHIAaTOTO
IIKHBA, OJHOPOIHOIO NHIHHAPA H Ipy3a. Macchl
Ten in,. Y IIKHEA HIBSCTHH R, , 7, H p, — paguyc
HHepiHH. K nHAHHApPY mpHIokeHa cHiIa F . 3a
0600MWeHAY 0 KOOPIHHATY IPHHATE X .

16.[{uknruecknue KOOpaAUHAThL. Y paBHEHHUs Jlarpanika Juisl HUKIMYECKUX KOOPAUHAT.
Luknnueckne UHTETpaIIbI

MartepuaJbl )i IPOBEPKH OCTATOYHBIX 3HAHUI

1.YTnoBast ckopocTs aOCOIOTHO TBEPOTO TeNa - 3TO BEKTOPHAS WIIM CKaJIIpHAsl BEIUYHHA?
OTtBeTsI:

Bexkropnas, ckanspHas
Bepnsiii orBeT: BektopHas

2.Kakas u3 3anuceil ypaBHeHUsI Dijiepa uisi CKOPOCTEH ABYX TOUEK aOCOIIOTHO TBEPAOTO Tela

BepHa?
OTBeTHI:

) %)
V7, +(BdB) | 7, -7, +[03B | 7, -7, +(3B.8) | 7; -7,+[ 1.8

Bepuslii oTBeT: 0)
3.I'te HaxoqUTCS MTHOBEHHBIH IIEHTP CKOPOCTEH CTEPIKHS?

C B.Y

SR

A

N
N
W

OTBETHI:
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a) B CEPEIMHE CTEPHKHS
0) B TOuke A
B) B Touke C
r) B Touke B
1) B Touke O

Bepurliit oTBeT: B)
4.]JlaliTe onpeneneHre MOMEHTA CUJIbl OTHOCUTEILHO TOUKH

OTBeTHI:
a) 6) B) r)
Wo-(F.00) | M-[F.01] | Mi-(F0) | Mo-[d0F]
) e *) 3)
M,=(04F,) | M,=[0AF,| |M,=(40.F,) |M,=[F.40]

BepHriii oTBET: €)
5.3anmummre KHHETUYECKYIO SHEPruio 010Ka (J - MOMEHT HHEPIIMHA OTHOCUTEIIBHO LIEHTpA
Mmacc, m - Macca, R u r 601b1101 U MajIblil panycChl)

IS

OTBETHI:

a) 5) ) o)
L LS S (LG 1., 2

r=_2_ 4wyt | =222 4 mi | =t e T:7JV~+1W‘ 2

2R 2 2(R+r) 2(R+r) 8 R 8 2 s R

Bepuslii oTBeT: 0)
6./laliTe onpeneneHne MOIIHOCTH CHITBI

OTBeThI:
a) MOIITHOCTH CHJIBI paBHA BEKTOPHOMY TPOHM3BEICHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH
TOYKHU TPUIIOKEHUS 3TOU CHIIBI
0) MOITHOCTH CHJIBI paBHA CKAJSIPHOMY ITPOU3BEICHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH
LIEHTpa Macc
B) MOIIHOCTH CHJIBI PaBHA CKAIIPHOMY TIPOM3BEACHUIO BEKTOPA CHUJIBI HA BEKTOP CKOPOCTH
TOYKHU TPUIIOKEHUS 3TOU CHIIBI
T') MOIITHOCTH CHJIBI paBHA CKAJSIPHOMY IPOU3BEICHUIO BEKTOPA CHITBI HA BEKTOP YTIIOBOM
CKOpOCTH Teja
1) MOIITHOCTH CHJIBI paBHA BEKTOPHOMY IPOHU3BEIEHUIO BEKTOPA CKOPOCTH TOUKH MPHIIOKECHHS
3TOH CUJIBI Ha BEKTOP CHJIBI

BepHblii 0TBeT: B)
7.BbiOepuTe npaBUIIbHBIE YTBEPKACHUS
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OTBeThI:
a) CymMa MOIIIHOCTEH CHJT PEaKITUi UICATbHBIX CBS3EH, BEIUUCICHHAS JISI BO3MOMKHBIX
CKOPOCTEH TOUEK MPUIIOKEHUS CUJI PEAKLIM, paBHA HYJIIO
6) Cymma crJI peakivii H1eaJbHbIX CBS3EH BCerjaa paBHa HYJIIO
B) Cuiibl peakiy UeaJIbHBIX CBA3EH BCerjaa HalpaBiieHbl IEPIEHANKYIIIPHO HAIIPABIECHHUIO
BEKTOPa CKOPOCTH TOW TOYKHU, B KOTOPOU OHH MPHIIOKEHBI
r) CyMMa 3JieMEHTapHBIX paboT CHIT peaKIHii UeaIbHBIX CBS3€H, BBIYMCICHHAS HA
BUPTYAIbHBIX MEPEMEIICHUAX TOUCK MPUIOKEHUS CUIT PeaKIIii, paBHA HYIIO
1) Cuiibl peakliiy UAEAIbHBIX CBSA3EH MOTYT OBITH HallpaBJICHbI IEPIEHANKYISIPHO
HAIPAaBIICHUIO BEKTOPA CKOPOCTU TOM TOYKU, B KOTOPOH OHU MPHIIOKEHBI
€) Cuibl peakliiy UACAIBHBIX CBA3EH MOIYT OBITH HAIlPaBJICHbI IAPAIJIEIBHO HAPABICHUIO
BEKTOPa CKOPOCTHU TOW TOYKHU, B KOTOPOU OHH MPHIIOKEHBI

Bepnpsiii otBeT: a, T, 1, €
8.I1pu KakuX yCIOBHSX ITUCK HaXOMUTCS B paBHOBecuu? (paanyc aucka - R)

OTBETHI:

a) 6) B) r)
M:%FR M=2FR M=FR M=F/R

Bepuslii oTBeT: 0)
9.Yemy paBHa 0000IEHHAS cUJla, €CIIM B KauecTBE 0000IIEHHON KOOpAUHATHI BEIOpaH yroi
noBopota aucka. (Paguyc nucka - R)
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<

OTBETHI:
a)Y o) B) Y =
QzM_EFRc O=M-2FRu| Q=M+FR= | OQ=-M+F/Rq

BepHsiii oTBeT: 0)
10.Kaxoit By umerot ypaBHeHus Jlarpanka BToporo poja?

OTBETHI:
a) 6) B) r)
der er dar ar_ deér ar_ der er_,
dit éq &g dt éq &g dt éq &g dit éq &g

BepHsiii oTBET: B)
11.Kakoii Bug umerot ypasHenus Jlarpanka BToporo poja i KoHcepBaTuBHbIX cucteM? (L -

bynkmus Jlarpanxka)
OTBeTHI:
a) 6) B) 1)
der e _. | dé e _, | déL @oL_ der e _
diég oq drég &g diéqg &g dtdg &g

Bepuslii oTBeT: 0)
II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6binoIHeHUs 3Hanus: BcecTopoHHee CUCTEMaTHUECKOe TITy0oKoe
3HAaHWE MaTepuaia

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: IlonHoe cucteMaTHuecKkoe 3HaHue mpeMeTa
TIPH JIOMYIIICHUH HEMTPHHIIAITAATBHBIX OIMTHOOK

Oyenxa: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6bIN0IHeHUs 3HanuA: 3HaHHe MaTepraia B 00bEéMe, HE0OXO0AUMOM ISt
nanbHenei yueOnl 1 paboTsl o mpodeccun

Oyenka: 2
Onucanue xapaxmepucmuxu evinonenus snanus: OOHapYKEHbI Cephe3HbIC MTPOOEITBI B 3HAHUU
MaTepuana. JlonymeHbl MpUHIMITHAIBHBIE OIIMOKH MPH BBHITOJHEHUH 3aaHUS
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy
HtoroBast omeHka 1O Kypcy ompenensercs B cooTBeTcTBuu ¢ IlonokeHueM o OaiibHO-

peiituHroBoir cucreme jns  cryaeHroB  HUY «MOUM» Ha oOCHOBaHUMM CEMECTPOBOH U
9K3aMEHALIMOHHOM COCTABJIAIOIINX
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