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1. IEJI1 OCBOEHMA TACUHAILIMHBL

[ensMu OCBOEHHUS TUCIUIIITAHBI «TeopeTrueckas MEXaHAKa) ABATIOTCA:

- ofyueHHe CTy/ACHTOB OOIIMM 3aKOHAM MEXAHUUYECKOTO [BIKEHHS H B3aHMOJICHCTBHA
MaTepUalbHEIX TEJ;

- ¢opMmupoBaHUE Ha JAHHOH OCHOBE YMEHUH pa3palbaTbiBaTh u3HKO-MATeMATHHIECKHE
MOJIENH TIPH TEOPETHYECKOM HCCICNOBAHIH JBEOKEHWS MaTepHAbHBIX TeNl M MEXaHMICCKHX
CHCTEM;

- ()opMUpOBAHHE CIIOCOOHOCTH IPENCTABILTE aNeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUH
HAYUHYIO KapTHHY MUpa Ha OCHOBC 3HAHUA OCHOBHBIX 3aKOHOB MEXaHMYECKOro ABIKCHHA H
B3aMMOJIeHCTBUS MaTepPUANIBHEIX TEIL.

2. MECTO JUCIUILIAHBI B CTPYKTYPE OIIOI1 BO

Jucrummna  «Teoperndeckas MEXaHUKa» OTHOCHTCS K 00s3aTeNbHBIM JUCIHIIHHAM
BapHATUBHO} JacTH OJI0Ka 1 ygeGHOrO I1aHa MOArOTOBKH GakanaBpoB 10 HANpaBJICHUIO 28.03.01
«HaHOTEXHOJIOTHH M MHUKPOCHCTEMHasd TCXHHKa». Ona obecleurBacT JOTUYECKYIO CBA3b, BO-
epBEIX, MeXAY (U3UKOH H MATEMATHKOM, IPAMEHsis MaTeMaTHUeCKUH armapar K ONHUCAHHIO K
H3ydeHHIO (PU3MUECKUX SIBICHHH, BO-BTOPBIX, MEXy €CTECTBEHHOHAYUHBIMU, 001IeTeXHUIECKUMA
U CIierMaIbHBIMU JUCIUTIINHAMMY.

«TeopeTrHdecKas MEXaHHKa» - dyHnaMeHTaNbHas €CTECTBEHHOHAYIHAS IUCIIUIIIMHA,
jexamas B OCHOBE COBPEMEHHOH TEXHHKH. Jlnsi  YCUEMHOro WU3Y4eHWs JHCIMILIMHBL
«TeopeTHueckass MEXaHHKa» CTYACHTBI JOJDKHEL OBITH 3HAKOMBI C OCHOBHEIMH MMOJIOKCHHAMH
BLICIIEll MaTeMATHKH (BeKTOpHasd anreOpa, aHaluTHHecKasd reoMetpus, Aud@epeHnAaIbHOC U
MHTErpaJibHOE HCYUCICHUE, TCOPU b depeHIHaTbHBIX ypaBHEHMIT); QUUKH (QyrmaMeHTaNbHbBIE
OHSTHS M OCHOBHbBIE (DH3WUECKHE SBICHHUA); uHGOPMATHKY (UACTCHHBIE METOIBI PeIlCHUA
NHHEHHBIK anreOpamdeckux H IubepeHIMaIbHBIX ypaBHEHMH C TIOMOIIBIO CTAHNAPTHBIX
BLMMHCIATETHHBIX Tporpamm Ha OBM). Ha marepuane TEOPETUYECKON MEXaHHKH GasupyroTcs
Takue OOIMeTeXHUYECKHe AWCIUINIHMHBI, KaK «TIpukiagHas MEXaHMKay. Cronia creflyeT OTHECTH U
TaKHe ClelaTbHbIe JUCIUILIHHEL, Kak «MexaHHKa HaHOCHCTEM 1 TpUGOIIOTHA» U Ap., IPEAMETOM
KOTOPBIX CITyXaT METOJBI pacyra, aHalu3a, POEKTUPOBAHHSA U KOHCTPYHPOBAHMH THIIOBBIX
MEXaHUYECKUX CHCTEM.

Teoperideckasd MECXaHHKA B MOAHOH Mepe OpHEHTHPOBAHA Ha 3aIlpoChl MAaLIAHOCTPOEHHUA,
rIe 3aKOHBI KJIACCHYECKOH MEXAHMKH OIMMCHIBAOT MEXGHIUECKHE MPOLECCH € BBICOKOM
TOUHOCTBIO. VI3yueHHE  TEOPETHYECKOM — MEXaHWKH NaéT IeNbHOE  TpeJ/icTaBleHue O
eCTECTBEHHOHAYYHOH CYIIHOCTH MPOOJIEM COBPEMCHHBIX TeXHAKM ¥ TeXHOImorui, GopMHpyeT
cucteMy (GyHIaMCHTAIbHBIX sHaH@H, MO3BOJAIONIyro Oyaymemy — CHCHHATHCTY Hay4YHO
aHATM3NPOBATh BOSHHUKAIOUE MPOOJNEMEL B €TI0 npodeccuoHanbHON ACATENBHOCTH M yCICIIHO
pemaTh NPHKIATHBIC HAyIHO-TEXHHIECKHC 3aauH, CAMOCTOATENBHO MCIONb3Ys COBPEMEHHBIC
oGpa3oBaTeNbHbIC H HHYOPMALHOHHBIE TEXHONOTHH.

Juapde 3aKOHOB H METOJAOB TCOPETHUECKOW MEXaHHKH COCOOCTBYET Pa3sBHTHIO Y
ofyJaroumxcs CKIOHHOCTA H CIOCOOHOCTH K CaMOOpraHu3aluy U camMoo0pa3oBaHuIo, K
TBOPUYECKOMY MBILIICHHIO, BEIPa0OTKE CHCTEMHOTO MONXOZA K HCCIeyeMBIM ABJICHUSAM, YMECHI
caMOCTOATENpHO — pa3pabaTeiBaTh H  HCCICAOBATD MaTeMaTH4YeCKue MOJENH  pasiIH4HBIX
MEXAHWYECKHX CHCTEM B X0Jie TPOdecCHOHANBHON AeATEILHOCTH.

3. KOMIETEHIIMA OBYYAIOUIETOCA, ®OPMHUPYEMBIE B PE3VJIbBTATE
OCBOEHUA JUCHUIIINHbI

B pe3yibrare OCBOCHHUS AMUCHUIIMHBI HACTHIHO hopMHUpYIOTCS CHIENYIOLIHE KOMICTCHIAN:

- CIIOCOBHOCTBIO TPEACTABIATH aNeKBATHOMY COBPEMEHHOMY YPOBHIO 3HAHWA HayIHYIO
KAapTUHY MHpa Ha OCHOBE 3HAHMs OCHOBHBIX [OI0YKEHMI1, 33aKOHOB ¥ METOZIOB €CTECTBCHHBIX HayK
u matematukd (OIIK-1).

B  coorserctBum ¢ Tpebosanmamu  OIOC BO 28.03.01 «HanorexHonoruu H
MHKDOCHCTEMHasi TeXHUKa» (YPOBEHb GakanaBpyaTa) ¥ y4eOHOro IJaHa B pesyJibTaTe OCBOCHHS
JACHHAILTHHEL 06YYAIOIMACS JOTKeH AEMOHCTPUPOBATD CTIC/YIOMHC pe3yibTaThl 00pa3oBaHus:

3HaATD:

- o0OwIHe 3aKOHBI MEXaHUYECKOTO NBHKECHHUA H B3aUMOJICHCTBHSI MAaTEPUATIbHBIX TCTI;

Ymersn:



-/ Ha OCHOBe OOmHEX 3aKOHOB pa3pabaTHBAaTh (PHIMKO-MATEMATHICCKHE MOJEMH IpH
TEOPETHIECKOM HCCNENOBAHHHE JBIKCHAS MaTCPHAIBHEIX TeJl H MEXAHHISCKAX CHCTEM.

Baagern:

-/ COOCOGHOCTBIO TPENCTARIATH AJCKBATHYIO COBPEMCHHOMY YPOBHIO 3HAHMH HaydHYIO
KapTHHY MEpa Ha OCHOBE 3HaHHS OCHOBHELIX 3aKOHOB MEXAHHIECKOTO JBHKEHHS | B3AMMOIEHCTBHS
MaTepHaTbHBIX TEIL.
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4. CTPYKTYPA H COAEP)KAHUE JUCIHUTLIMHBI

Ob6mas Tpy10EMKOCTh TUCHUILIMHEL COCTaBIsdeT 4

3a4YETHRIX eAMHUIEI, 144  waca.

4.1. CTpyxTypa AMCHMILTHHGI 110 pa3aejiaM U BHAAM y4e0HoH paboThl

Bunpl yaeOHoit paboTE, BKIIOYAA

=
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1 CTATHKA 3
OCHOBHBIE TIOHATHS B
1.1 onpezieieHUA. AKCHOMEI 1 2 2
CTaTHKH
1.2 | CHcreMa cXoasinuxca CHn 2 2 2 2 1/25
PeliTHHT-KOHTpOIb
13 Teopus momenToB. Teopus 34 - 5 4 Nel
nap.
1.4 [IpousBoNBHAA CHCTEMaA 4-6 4 5 4 5/33
cuIn
1.5 LleHTp THECTH 7 2
1.6 Tpenue 7 4
2 KUHEMATHKA 3
2 KuHeMaTHKa TOUKH 6-8 2 2 2
[MpocTeiinme npmKEHAS
2.2 2 /5
TBEPAOrO TENA 7 2 1/50 PeUTHHT-KOHTPOIb
Ne2
23 | [THocsoeqmmmsmm 810 | 4 2 4 2/33
TBEPIOTO Teja
24 | CHOERCIRRNCHEC 1012 | 2 2 4 1125
TOYKH.
3 JAHAMHKA 3
31 JlviHaMyKa MaTepHAIBHOM 11-14 > > 5
TOYKH
MexaHmdeckas cucTeMa.
32 JvHaMuKa IEHTpa Macc 12 2 4
CHCTCMBI PeifTHHT-KOHTPOITE
33 DHeprus MexaHu4ecKoi 13-16 4 2 4 2/33 Ne3
CHCTEME
34 IMpuruwmn Tanambepa 15 2 4 1/50
35 [IpuHImAn BOIMOXKHBIX 16 5 4 1/50
nepeMereHni
3.6 Vpasuenua Jlarpamga 17-18 4 2 6 2/33
Beero 36 18 54 13/24 Dr3zamed (36 gac)




4.2. Cofepxanue pa3iesioB AUCIHIIHHDI

Ne
i Coaepxanne pasjiena
1 CnoxeHne cil. YCJIOBHS PABHOBECHS MEXaHHYECKHX CHCTEM MoJ AeiicTBHEM CHJI-

1.1 XapaKTepHCTHKA 3aad TEOPETHIECKOH MeXaHUKH. OCHOBHBIE ONPE/IENEHNA W OHATHA. AKCHOMBI CTATHKH.
Cpa3H ¥ peakiy cBA3eH. CIOKECHHE CHCTEMBI CXOIAMINXCA CHIL

1.2 AHanTHHeCKoe OnpeelicHHe paBHOMENHCTRYIOMEH. YpaBHEeHUA PABHOBECHS CUCTEMBI CXOANIAXCA CHIL.

1.3 MOMEHT CHJIbI OTHOCHTENLHO TOYKA. MOMEHT CHIIEI OTHOCHTENBHO ocy. Ilapa cii. Moment napst. CBo#CTBa
nap.

1.4 I'maBHEI BEKTOP M TJIABHBIH MOMEHT cucTeMBl Cuil. IIpuBeneHre CHIBI K TOUKE. CoxeHu¢ CUII MPOU3BOJIBHO
PAacIIoNoXKeHHBIX B mpocTpaHcTse. Teopema BapuHEOHa 0 MOMEHTe PaBHOJEHCTBYIOMICH. Y paBHEHKA PaBHOBECH
MEXAHMIECKOM CHCTEMbI [0 IeCTBHEM IPOM3BONBLHON CHCTEMBI CHI, CHCTEMBI NApa/UIENEHBIX CHJI, IIOCKOH
CHCTEMBI CHIL

1.5 CroskeHHe NapalIelbHBIX CHJl, EHTp HapamiedbHBIX CUIl. IIeHTp THKECTH Tela U ero Koo¢mmam. Cnoco6r1
ompezereHus KOOPIUHAT IeHTpa TOKECTH. PacrpeeieHHbIE CHIbL.

1.6 Tpenus ckonbxerns. Tpende kaueHus. PaBHoBecHe TeN MU HAIWIHHA TPEHMS.

2 HcciieoBaHne MEXaHHIECKOro ABHKeHHs TeJi 6e3 yuyeTa HX Mace H AeiCTBYIOIINX HA HAX CHJL

2.1 Cnoco6bi 3aJaHus JBIKeHUS TO9KA. CKOPOCTh TOYKH. Y CKOPSHHE TOUKH.

2.2 TMocTynmateNbHOE ABIDKEHWE TBepIOro Tena. TpaekropuW, CKOPOCTH M YCKOPEHHA TOUCK Tela IMpH
MOCTYTATENHHOM JBIKEHHH. BpamaTensHoe IBIDKSHAE TBEPAOTO Tena. YIJIoBas CKOPOCTb U yTiioBOE yCKOPEHHE
Tena. Pacnpenenenne CKOpoCTei 1 yCKOPEHMI TOYEK Tea IPY BPAIaTeNbHOM JBHKCHUH.

2.3 3aKOH IUTOCKOTO JBIDKEHMS TBEpAOro Terma. CKOPOCTH TOUeK Tena. MTHOBEHHBIH LEHTP cKopocTeit M ero
crO#icTBA. YCKOPEHHs TOUKE Tena. MTHOBEHHBIH LIEHTP YCKOpEHMiA.

2.4 3amaua CIOKHOTO IBVKEHHS TOYKH. AGCOMOTHOE, OTHOCHTENBHOE M NEPEHOCHOE MBMNKEHUsS. AGCOMOTHAA
ckopocTs Toukd. Teopema CIOXKEHMA CKOPOCTeH. AGCOMIOTHOE YCKOpEHHE TOYKH. Teopema 0 CIOXKEHHA
yckopennii. Vcekopenua Kopromca. i

3 Hcenenopanne ABMKEHHS MEXaHHYECKHX CHCTEM MO AeficTBHEM CHJL

3.1 AKCHOMEI IWHAMMKMA. JIBe 3ajadd JWHAMHMKA MarepuanbHoM Touku. JIud@epeHiunanbubie ypaBHEHHA
IABIKEHNS MaTepHATbHON TOUKM.

3.2 Mexanugeckas cracTeMa. OCHOBHLIE ONpeAelNeHds U XapakTepUCTHKH. TeopeMa O IBIKEHHH LEHTpa Mace
MEXaHAIEeCKOH CHCTEMEI.

3.3 DHeprus Mexaeudeckoi cucteMbl. Pabota cuikl. IloTeHUBaNbHAs SHCPTHS. Kunernueckas snepras. Teopema
06 U3MEHEeHNN KMHETHYECKOM SHEPTHH MEXaHMYECKOH CHCTEMBI.

3.4 IMpunmmn Tanam6epa. [aBHsI BEKTOp H NIaBHBIH MOMEHT CUJI HHEPIWH. MeTON KHHETOCTATHKA H ypaBHEHMUA
IMHAMHMYECKOTO DPABHOBECHS MEXAaHMYeCKOH CHMCTeMbl. YacTHei€ CIydad NPUBEACHWA CHJI HHEPLMH [pH
pA3TMYHBIX BUIAX JBMXEHWA TBEPAOTO TeIa..

3.5 BosmoxHBIe nepeMements. Knaccnduxauus casell. Bosmoxnas paGoTa CHIBL. Y CIIOBAE HACATLHOCTH CBA3H.
TpHHIMI BO3BMOXKHEIX TTEpEMEIIEHUI.

3.6 O6o6menHble KoopauHaTel. (OGOOmEHHEIE CHIBL YpaBHeHWs pPaBHOBECHA MEXAHW4ECKOM CHCTEMBI B

0GOGMEHHBIX KOOPAMHATAX. YCTOHYHMBOCT PABHOBECHS KOHCEPBATHBHOH CHCTEMBL. Vpasuerus Jlarpanxka
BTOPOrO poja.

4.3. Tlepedenn TeM NPAKTHYECKHX 3AHATHHA

Ne Tema 3anaTHs Tpymo&MKoCTb i
/n B Uacax
1. | CucreMa CXOAAMMXCA CHIL 2
2. | TpowusBonbHas IUIOCKasA CHCTEMA CHIL. 2
3. | TpowsBonbHAs CHCTEMA CHJI 2
4. | KvneMarTWKa TOYKH. 2
5. | Ilmockoe DBIDKEHUE TBEPAOrO TENa. 2
| 6. | CnoxHOe JBIDKEHHE TOUKH. 2
7. JIvHaMuKa MaTepHaIbHOA TOIKH. 2
8. Teopema 06 H3MEHEHNH KHHETHIECKOM JHEPIUHM MEXaHHICCKOM CHCTEMBL 2
9. | Vpasuenus Jlarpamka BTOpPOro poja. 2 ]
Hroro: 18




S. OBPA3OBATEJILHBIE TEXHOJIOT'HA

IIpyu u3ydennn AuCHAILTAHEL « TeopeTHYecKas MEXaHHKa» HUCIOIB3YIOTCA MPEUMYIIECTBEHHO
TPaUIHOHHEIE 00pa30BaTebHBIE TEXHOJIOTHN: JIEKIIUA U NPAaKTHYECCKHUE 3aHATHA B COYETaHUH C
BHEayIUTOPHOH TeKymeH caMOCTOSTeNbHOH paboToH.

[IpuMeHSIOTCS Kak aKTHBHEIE, TAK I HHTEPaKTUBHbIC GOPMEI IIPOBEACHHS 3aHSTHH.

1. MynbTuMeuiiHbBIE TEXHOJIOTHH IIPHMEHSIOTCS IIPH YTCHUM JICKIIUA.

2. Omnepexaronias caMocTofTeNIbHas paboTa CTyJEHTOB IIPH IOATOTOBKE K ayAUTOPHBIM
3aHATHAM 00eCTeYuBacT MUHUMAITBHBIA YPOBEHbh OCBOSHHUS NUCIMILIHHEL 32 54 ayJUTOPHBIX daca,
IPEXyCMOTPEHHBIX Y9eOHBIM.

3. Merox MeXIUCIUMIUIMHAPHOTO OOYYeHHS pEalU3yercs Ha JEKIHAX, IPaKTHISCKUX
3aHATMAX, TPH BBIIONHECHHA WHAWBHAYAIbHBIX TECTOBBIX M KOHTPOJBHEIX 3a/aHdM, e Ul
YCIIEIIHOTO YCBOGHHS MaTepHala M pelleHHs [OCTaBICHHBIX 3afad HeoOXOJMMO Kpome
TEOPETHYECKON MEXAHUKH MCIIOIB30BAaTh 3HAHHUS ONpeeNEHHbIX Pa3NelIoB (pU3UKH, MATEMATHKA U
HHGOPMATHUKH.

4. Jleknmp ¥ TpaKTHYECKHE 3aHATHSA 10 TEOPETHYECKOHM MEXaHWKe TPaJHIMOHHO
COIPOBOXAIOTCS OONBINAM KOJIMYECTBOM IPHMEPOB IMPHKNIAAHBIX 337a4. THIOBas METOAUKa HX
pCIICHHsT IIpeIycMaTpuBaeT aHaM3 W pa30op Ha OCHOBE HAKOIUIEHHOIO OIBITa KOHKPETHBIX
CHUTyalHii, KOTOpble B IPOQECCHOHAILHON EATENHHOCTH OOYyJaloIMXCi MOIyT HOTpeGOBaTh
TIPUHSTHS aHAJIOTHYHBIX PEIeHUH.

5. Meton wuHAMBHIyaTbHOro oOy4eHHs IIpHMEHSETCA Ha IUIAHOBBIX €XEHEACIBHBIX
KOHCYJIbTAlUAX, IPH 3alIUTe MHIUBUAYAIBHBIX JOMANTHUX 3alaHUl B pexXuMe cobece10Banusl.

6. OLIEHOYHGIE CPEJICTBA /151 TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTALIMH IO HTOT'AM OCBOEHMS JUCLUILUIMHBI A
VYEBHO-METOJANYECKOE OBECIHEYEHNE CAMOCTOSITEJIBHON PABOTBI
CTYJIEHTOB

TGKYI]II/Ii/'I KOHTPOJIL YyCIEBAEMOCTH CTYACHTOB M AaTTeCTaldsl @O HTOramM OCBOCHHSA
JUCHUIIIUHBI OCYUICCTBIAIOTCSI B COOTBETCTBHE C HeﬁCTBYIOHIHM B Bal'Y nonoskeHueM.

6.1.0ueno4HbIE CPEACTBA LIS TEKYIIEr0 KOHTPOJIH YCIIeBAEMOCTH

dopmoii TEKyHmIETO KOHTpOJsS YCIIEBAEMOCTH SIBIFETCS PEHTHHI-KOHTponb. Moxer
IIPOBOJHUTCA B pOpME YCTHOTO OIPOCa H TECTUPOBAHHUS Ha MPAKTAIECKHX 3aHATHSX, COOeCE0BaHHS
IIPH 3aMMTe HHIXBHAYATHHBIX JoMaITHUX 3afaHuit (M/[3) Ha KOHCYIbTallAAX.

3asanus 4 BONPOCH] K peHTHHr-KOHTpo.10 Nel

Pa3pen 1. CraTnka.
1.1. OcHOBHbIC MOHATHS H ONpeAesieHAsl. AKCHOMbBI CTATHKH.
KonmponsHsie éonpocst u 6onpocst 018 CAMOKOHMPONA

Yo gBIAETCS IPEIMETOM M3YUEHHS TEOPETHIECKOH MEXaHHKH ?

Kakoe OBrmXeHHe HA3bIBAETCA MEXAaHUYECKUM JIBIKEHHAEM ?

Kaxoe B3anMoaelicTBHE HA3bIBACTCA MEXAHUYECKHAM B3aUMOIEHCTBHEM ]

Kakue MoJieln MaTepHAIBHBIX TEI HCIOIB3YIOTCS B TEOPETHIECKOMU MEXaHHKe?
Yt0 Ha3hIBACTCH MaTepHAILHON TOUKOM?

Yrto Ha3pIBACTCS a0COMIOTHO TBEPIBIM TEIOM?

Yro Ha3BIBacTCd MEXAHHYECKOM CHCTEMOM?

Yro Ha3bIBACTCA CHCTEMOM OTCUETA?

Yro u3yyaercs B pasaene «CraTuka»?

0. UTo OHAMAETCS TOJ COCTOSHHUEM PaBHOBECHS MAaTE€pHAIBHOTO TEJIa B CTATUKE?
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11.
OTHOCHTE
12.
13.
14.
15.
16.
17.
18.
19.
KaKO#-1
20.
21.
22.
23.
24.
25.
26.

1.2

.

R

Kakoe COCTOSHIE PaBHOBECHS] MATEPHAILHOTO TENa Ha3hIBAETC a0COIIOTHBIM, Kakoe
JIEHBIM !

Yto Ha3bIBaeTcs CHIION?

YeM xapaKTepusyeTcs cuna?

Kakoe MaTepHANbHOE TeNO HA3EIBAETCs CBOGOIHBIM, KaKoe HECBOOOAHEIM?

Kakwe CHCTEMEI CHJI Ha3hIBAIOTCH SKBUBATICHTHRIMH !

Kakas cucteMa CH1 5KBUBAJIEHTHA HYJIO?

Kaxkas cuia Ha3pIBaeTCs paBHOACHCTBYIOMIEH ?

Kaxwe crIBl Ha3hIBAIOTCA BHEITHAMH, KaKUe BHYTPEHHUMH ?

UsmeHUTCS TH cOCTOSHME CBOOOMHOTO TBEPAOrO TEa €CIIH CHITY IIPUIOKCHHYIO B
60 ero TouKke IEPEHECTH B JIFOOYIO IPYTyIO TOUKY Tela?

ChopMympyiTe aKCHOMBI CTATHKH.

Yro Ha3BIBACTCS CBA3BIO?

IepeanciuTe OCHOBHBIE THIIEI CBSA3EH.

Yro Ha3kIBAETCA peakiiueil CBI3H?

Kak HaIpaBIIsIOTCS PEaK[MH OCHOBHBIX THIIOB CBSA3€H?

KakxoMy npaBHITy OJYMHSETCS HAIIPABICHUE PEAKIIMH CBS3H B 00IieM cirydae?

Kakue CHIBI HA3BIBAIOTCS AKTHBHBIMHA?

CHucreMa cXoaaImUXcHa CAJI
Koumponshsie 6onpocst u 6onpocsl 018 CAMOKOHHIPONA

Yemy paBHA IMPOEKIIAS BEKTOpA CHIIBI HA OCh?

Kora npoeKias BEKTOpa CHJIBL Ha OCh PaBHA HYIIO?

YeMy paBHA OPOEKIHS BEKTOPA CHIIBI HA ILIOCKOCTH?

Korna nmpoexmus BEKTOpa CHIIBI Ha INIOCKOCTh paBHa HYJIO?

B geM 3aKII09aeTcs METO ] ABOMHOTO MPOEKTHPOBAHHAS BEKTOPA CHIILI HA OCh?

Kakoit BHA MMEIOT HeOOXOMHMMEBIE M JOCTaTOYHBIE YPAaBHCHHS PpaBHOBECHA I
IPOCTPAHCTBEHHOM CHCTEMBI CXOSAIMIAXCA CHIL, INIOCKOX CHCTEMBI CXOIAIIAXCS cun?

Tecmoevie 3a0anua

IIpumep Tecra CH1

Jucnmmmmna: «TeopeTrdeckad MEXaHHKa.

Pasnen 1 «CraTtuxa». ,
Tect CHI. ' z |
Tema: «IIpoeKIiysa BEKTOpa CHIIBI Ha OChY. \ :
Bapuanr 30. o
Jaro: cuna F pacmonoxeHa B OJHOM H3 TpaHeH NF :
IpSAMOYTONBHOTO mapauieienuiena. Moxyns cunsl F 0 :
Yyrol O CJIeAyeT CIATATh U3BECTHBIMH. it e . v‘;_
Bonpoc: «Ha kakyto u3 oceit X,Y, Z uian U IPOEKIHA CAIIBI g \\-“\\"“-\
F Haiinena mpaBWIBHO?» | T J
BapHaHTEI OTBETOB: y b ,?'”
Ha oCh X: Ha OCh Y:
A: Fx=-Fsino B: Fy=F cos a
Ha ochb Z: Ha OCh U!
C: F,=Fsina D: Fo= 0O

Tpumep Tecra CHS



HucnvrmHa: « TeopeTHdeckas MEXaHHKay.

Pasgen 1 «CraTukay.

Tect CH 5.

Tema: «IIpoekums BeKkTOopa CHJIBI Ha IUIOCKOCTh M Ha OCh.
J{BOiiHOE TPOEKTHPOBAHHUEY.

Bapuanr 30.

Hano: cuna F HampaBneHa BAOJb OUAroHaIX MPSAMOYTOJBHOTO
napajUieenuneaa.

Mogayins cansl F, yriael o ¥ 8 CledyeT CUATATh H3BECTHEIMH.

Bompoc: «YeMy paBHa poeKIus CHILI F' Ha OCh U 7»

BapuaHTEI OTBETOB:

A: Fu=-Fsinasin C:Fu=

Fcosasin 8

B: Fu=Fsinacos f D: Fu=-Fcosacos

1.3. Teopusi MomenToB. Teopus nap.
Tecmogbie 3a0anun
IIpamep Tecra CH2

Jucnumumna: « Teoperaueckas MEXaHUKaY.
Pasnen 1 «Craruxay.
Tect CH2.

Tema: «MOMEHT CHIIEI OTHOCHTEIBHO TOUKH).
Bapuant 30.

Hauo: Momyns cuibl F', yroa o, reoMETpHYECKHE pPa3sMEpHI
npsamoyronsarka ABCO wu tpeyromeamka CDO cremyer
CUYMTATh H3BECTHHIMH.

Bompoc: «OTHOCHTENEHO Kakoii u3 Todek A,B,C wm D MoMeHT

cuwibl F' HaiifieH MpaBHIBHO?»

BapuaHTEI OTBETOB:

A:  Ma(F)=-F(AO)sina B:  Mg(F)=F(BC)cos a
C:  Mc(F)=0O D:  Mp(F)=-F (DO) cos a
Mpamep Tecta CH3

Jucrmummna: «TeopeTHueckas MEXaHHKAY.
Pasnen 1 «Crarukay.

Tect CH3.

Tema: «Teopema BapuaroHa 0 MOMEHTE
PaBHOAEHCTBYIOLIEH.

Bapuant 30.

JlaHo: MOAyJIb CHJIBI F | yroxn o, pasmepsi a, b, c.

Bompoc: «Yemy paBeH are6pandecKuii MOMEHT CHJIB] F
OTHOCHUTENILHO TOUKH A?»

BapuaHTE OTBETOB:



A: M, (F)=-Fbsina+F(c—a)cosa (: M (F)=Fb*+(c—a)’
B: M (F)=-Fcsina+F(a+b)cosa D: M ,(F)=-F(c—-a)sina + Fbcosa
14. IIponsBoabnas cucTemMa CHIL

Konmponwnsie éonpocot u 60npocst 011 cCAMOKOHMPONa

1. Kako#f BHI uUMEOT ypaBHEHHS paBHOBECHS Jjii IIPOM3BOJIBHON CHCTEMBI CHIL,
IPOCTPAHCTBEHHON CUCTEMBI apalIebHBIX CHJI?

2. YeMy paBeH MOMEHT CHJIBI OTHOCHTEIIEHO OCH?

3. Kakoif mociemoBaTeNBHOCTH AEHCTBHM ClEMyeT NPHACPKUBATECS I1IPH BEIYMCICHHH
MOMEHTBI CHIIBI OTHOCUTEIBHO OCH?

4. Korza MOMEHT CHIIBI OTHOCHUTEIEHO OCH PaBeH HYJO?

5. Yemy paBeH MOMEHT Haphbl CHI OTHOCUTEIBHO OCH?

6. Kak HanpaBjieH BEKTOp MOMEHTa TapEI?

7. Korja MOMEHT Napsl OTHOCHTEIBHO OCH PaBEH HYIIIO?

8. Kakag 3aBHCHMOCTH CyIIECTBYET MEXAY MOMEHTOM CHJIBI OTHOCHTEJIHHO OCH U MOMEHT
CHJIBI OTHOCHTENBHO IIPOM3BOJILHON TOUKH HA 3TOM OCH?

9. Kak HanpaBieH BEKTOp MOMEHTA CHJIBI OTHOCHTEIHEHO TOYKH?

10. B 9eM oTiM9He MIaBHOT'O BEKTOpa MIPOM3BOILHOM CHCTEMEI CHJI OT PaBHOACHCTBYIOLIEH ?

11. Yemy paBeH MOMEHT paBHOIEHCTBYIONICH HpPOM3BOJIBHON CHCTEMBI CHJI OTHOCHTEIBLHO
ocu?

Tecmoegusie 3a0anun

IIpamep Tecra CH4

L]

Jucuummina: «TeopeTHdeckas MEXaHHKA). !
Pazpen 1 «Cratuxay. \ j

Tect CH 4. -
Tema: « MOMEHT CHIIBI OTHOCHTENBHO OCHY. - \
i1 I,‘

Bapuanr 30.
JlaHo: MOIYJEB CHIIBI F', YTOX 0, TEOMETPpUIECKHE pa3MepH! a, b, ¢

MPAMOYTOJBEHOTO NapaJlICICITAIIEAA.

Bomnpog¢: «Yemy paBeH MOMEHT CHIIBI /' OTHOCHTEIBHO OCH y7»

Bapuantei oTBETOB:

A:  My(F)= F(asina+ccosa) C:  My(F)=—Fasina
B:  My(F)=0 D:  My(F)= Fecosar
IIpumep Tecra CH6

Jucnyiumna: « TeopeTudeckass MEXaHHKAY.
Paznen 1 «Cratukay.



Tect CH 6.

Tema: «MoMeHT mapsl CHI OTHOCHTEIBHO OCHY.

Bapmnanr 30.

Hano: mapa cui pacmonoxena B miockoctd ABCJl TpeyrombHOM
npu3Mbl. Moaynes MoMeHTa mapel M H Yron @ ClefyeT CYHTaTh
H3BECTHHIMH.

Bompoc: «Yemy paBeH MOMEHT maphl CHII OTHOCHTENBHO OCH Z 7»

BapuaHTEI OTBETOB:

A: M,=-Mcosa C: <
M. =M

B: M_=0 D: M,=Msina
L.5. IlenTp THXKECTH.

Konumponvhsie 6onpocst u 6onpocst 018 CAMOKORMIPOIA

1 YeMy paBeH MOAY/Th PABHOAEHCTBYIOMEH NBYX IAPAJUICIBHBIX CHII, HAIPABICHHbIX B
OJHY CTOPOHY, B pa3HbI€ CTOPOHBI?

2 B Kkakoif Touke NpWIOKEHA paBHOACHCTBYIOIIas [ByX MapajUIelbHBIX CHIL,
HAIIPaBJICHHBIX B OJHY CTOPOHY, B Pa3HbIC CTOPOHEI?

3. Y10 HA3BIBAETCS IIEHTPOM MapaUIeIbHBIX CHII?

4. Yo HA3HIBAECTCH HEHTPOM TKECTH?

3! ITo kakoit popMyJie ONpeeNsIeTCsa PaiuyC BEKTOp NEHTPa TKECTHY

6. Io xaKuM (OpMyJIaM OIIPEEIISIOTCS JEKapTOBE KOOPAMHATE HEHTPa TSDKECTH?

T IMo kakuMm (opMyliaM OHpPENEIIOTCA ACKapTOBBI KOOPAMHATHI IEHTPA TSHKECTH
onHOpoIHOrO Tena (00BEMa, IIOCKOH GUTypEI, THHAM)?

8. Kakwe H3BeCTHBI METO/IBI HAXOXICHHS [IEHTPa TSHKECTH?

9. B uém 3akmogaeTcs METO CHMMETPHHU?

10. B uéM 3aKmodaeTcs MeTo pa3bueHus?

11. B uéM 3aKII09acTCS METOJ OTPUIIATENRHBIX BeCOB (00BEMOB, mIomanei)?

12. Kak 3KCHEPUMEHTAIBHO OIPEACIATh IONOXEHHE IEHTpa THKECTH IIAaCTHHBI
MIPOU3BOJILHOM HOPMEI?

13. T'ne HaxoaWTCs LEHTP TSHKECTH TPEYTOJIbHUKA?

14, ['me HAXOAWTCS LEHTP THKECTH TYTH OKPYKHOCTH?

15. I'ie HaxOHTCS IEHTP TAKECTH KPYroBOTo CeKTopa?

16. Kax ompenenuts MOAylb, HAlpaBICHHE H JIHHUIO NCHCTBHA PaBHOIEHCTBYIOIIECH
CHCTEMBI NApAUICIBHEIX CHJ, PAcHpeJei€HHBIX MO 3aKOHy NpPAMOYTOJIBHWKA, TPEYTONbHUKA,
TpaneIun?

17. Ut0 Ha3bIBAeTCS MHTEHCHBHOCTHIO CHCTEMBI PACIPEAEIEHHBIX CHll?

18. Kakyio pa3sMEpHOCT MMeeT HMHTEHCHBHOCTb CHCTEMBI CHJI PacClpejeNCHHBIX IO

00BEMY, N0 ILIOIIAY Wi I10 JJIHHE?
1.6. Tpenne.

Konumponvhsie éonpocst u 60npocsl 014 CAMOKORMPONA

1. CiIa TPEHHS CKOJILKEHHS SBIISCTCS aKTHBHOM CHIIOH HIIM PEaKIHEH CBSI3H?

2. B Kakoil IIOCKOCTH DPAacIojiokeHa, ¥ B KaKyl0 CTOPOHY HalpaBjieHa CHIIa TPECHH.
CKOJILKEHHS ?

3. 3aBHCHT JIH CHJIA TPEHMS IPH TIOKOE TeNa OT aKTHBHBIX CAJ?

4. B KaKoM [@ana3oHe 3aKH0YSH MO/Iy.Ib CHIIBI TPEHHS O MOKOE Tena’

5. Yemy paBHA BeTMIHHA MAKCHMATBHOMN CHIIBI TPEHHS CKOJIBXCHHAS?

6. 3aBHCHT JM MaKCHMalbHas CHjia TPSHHS CKONBKEHHA OT  I[UIONIaIH

COIPHKACAIONIIXCA IOBEPXHOCTEH IIPH IIPOIHMX PABHBIX YCIIOBHSX?
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14.
15.
16.
17.
18.
19.

Kaxyro pa3MepHOCTb HMeET KO3 GHUIMEHT TPEHHS CKONBKEHHS?

Ot 4ero 3aBHCHT KO3 hHUIMEHT TPeHHUS CKOIBKEHAA?

Kak ycTaHapIMBaeTca BeNM4YUHA K03 HUIIeHTa TPEHHS CKOIBKEHHS

Kaxoii yron Ha3kIBaeTCsl yTJIOM TPEHHS?

Kakas 3aBECHMOCTB MEKIY YTIOM TpeHHs ¥ K03GGUIHMEHTOM TPEHHS CKONbKEHAS?
Yro TaKoe KOHYC TPEHHUS?

Kak (opMyIHpyeTCs yCIOBHE PABHOBECHS TeNa Ha MEPOXOBATOH MOBEPXHOCTH?
IpH KakoM YCJIOBHH TeJI0 HAYMHAET ABMKCHHE IO IMEPOXOBATOM MOBEPXHOCTH
KakuMy IpHYMHEAME MOXKHO OOBIACHHUTH CONPOTHBICHHE KAaUEHHUIO?
CoIpOTHBIICHHE KAYEHHIO XapaKTEPU3yeTCs CHIIOH MM Napoii?

Yemy paBEeH MOMEHT CONPOTHBICHUS Ka4CHUIO?

Kaxyio pa3sMepHOCTb uMeeT KO3QGUIIMEHT TPeHHs KadeHus?

OT4ero 3aBHCUT KO3 PUIHEHT TPEHHS KadeHHs !

3ajaHHA ¥ BONPOCHI K PEHTHHI-KOHTPOJIIO No2

Pa3gen 2. KuaemaTuka.

2.1. KuaeMaTHKa TOYKH.

KonmponsHbsie éonpocst u 60npocsl 018 CAMOKOHMPONA

1. Kakoe /BHKEHWE Ha3BIBAETCA BpalllaTeIbHBIM IBHKCHHEM TBEpAOro Tela BOKpPYT
HEIOJBUXHOH ocH?

2. Kaxoii BUJ| HEMEET 3aKOH BpalaTelbHOTO ABHXEHHUS TBEPOTO Tefa?

3. Kax mo 3aJaHHOMY 3aKOHY BpaIIaTeIbHOIO ABWDKCHHS TENa ONpE/eIUTh BEIHYHMHY H
HaIpPABJIEHHUE €TO YIIOBOM CKOPOCTH, YIIIOBOTO YCKOPEHHS?

4. Kax HanpaBUTE BEKTOP YIJIOBOM CKOPOCTH, YIIIOBOIO YCKOPEHUA?

5. Kak olpeeiTh HalpaBiieHUe BpalleHus Tena?

6. Kak HaliTH BeIMUMHY CKOPOCTH ¥ HAIIpaBICHHE BEKTOPa CKOPOCTH IIPOU3BOIBHOH TOUKH
BpamIalonerocs TBEPAOro Tena?

7. Kax HaiiTd BETHYAHY YCKOPEHHS ¥ HAallpaBJICHHE BEKTOPA YCKOPEHHUS NPOU3BOIBHOH TOUKH

Bpalnaiomerocs TBEPAOro tena?

Tecmoegsie 3a0anua

IIpumep Tecra KH1

Juciimmmnaa: «TeopeTrdeckas MEXaHHKay.
Paznen 2 «KuaemaTukay.

Tect KH 1.

Tema: «KnHeMaTHKa TOYKHY.

BapuanTt 30.

JlaHo: TOYKAa IBIKETCS IO OKpYXKHOCTH pamuyca R=3mM
COTJIACHO 3aKOHY S = (t +£2 )M.
Bompoc: «YeMmy paBHO yckoperue W Touku mpu = Lc?»

BapualTbl OTBETOB:

A: 10 M/c?
C: \/E m/c?

B: 5 w/c?
D: \J5 w/c?

2.2. Hpocreiimue ABNKeHNN TBEPAOro TeJa.



Konmponsnsie 6onpocst u 60npocst O1s camoKoRmponn

1. Kakoe npmxeHHe Has3hIBaeTCS BpalaTeNbHEIM IBMXXEHHEM TBEPAOrO Tela BOKPYT
HETIOABUXHON OCH?

2. Kaxoif BuI IMeeT 3ak0H BpalllaTeIbHOrO ABHXEHHA TBEPAOTo Tena?

3. Kak mo 3anaHHOMY 3aKOHY BpallaTelbHOTO IBHXKCHHS Tella ONpPEJENHTh BEITHYHHY H
HalpaBJICHHE €T YIIIOBOH CKOPOCTH, YTJIOBOTO YCKOPEHUA?

4. Kak HallpaBHTB BEKTOP YIJIOBOM CKOPOCTH, YIIIOBOTO YCKOPEHHUA?

5. Kak onpenenurs HanpaBlieHHE BpallleHus Tena?

6. Kax HailTH BeIMYHHY CKOPOCTH M HAIPABIICHHE BEKTOPA CKOPOCTH MPOU3BOIBHOMN TOUKH
Bpaljaromerocs TBEPIOro Tena’?

7. Kak HaliTH BeIHIMHY yCKOPCHHS U HAIIPABJIECHHUE BEKTOPA YCKOPEHHS [IPOM3BOJILHON TOUKH
BpalaroMmEerocs TBEPAOTO Tea?

Tecmoesie 3a0anua
Hpumep Tecta KH2

Hducrmanmina: « TeopeTrdeckas MEXaHHUKa»

Pazpen 2 «Kunemaruka»

Tect KH2

Tema: «BpamarensHoe B EHHE TBEPIOTO TENa BOKPYT
HENOJBUKHOM OCHY.

Bapuant 30.

Havo: =1 +2-t;t=1c¢c;a=04 m; @ =60"; LCDO=90".

Bomnpoc: «Onpenenmuts ckopocTs # ycKopeHue Touku D?»

BapuaHTe! 0TBETOB:
I:26Mc 3. 6.5M/c> 5:86wm/c

2:14mc  4: 5.6M/c  6:10.3 w/c?
2.3. Ilnockoe ABHKEHHAE TBEPAOrO TejIa
Konmponwshsie gonpocet u 6onpocst 01a CAMOKOHMPOR

1. Kakoe nBuXkeHHE coBepiiaeT JaHHOe 3BeHO MexaHm3ma? JlaifTte ompeneneHue 3TOro
IBHKESHUSL.

2. Yto Ha3bIBaCTCSI MTHOBEHHBIM LIEHTPOM CKOpOCTeii?

3. Kak onpenenuTs mojioxXeHre MTHOBEHHOT'O IIEHTpa CKOPOCTeH?

4. Kakoe IBIKEHHE COBEpINAET 3BEHO, €CJIH €r0 MTHOBEHHEIN HEHTP CKOPOCTEH HAXOAWUTCA B
OecKoOHEUHOCTH?

5. Kak HaliTi BeIHYMHY M HallpaBJIeHHE YTJIOBOH CKOPOCTH 3BEHA?

6. N306pa3uTe BEKTOp CKOPOCTH YKa3aHHOH TOUKH Ha KHHEMATHYECKOH cXeMe MeEXaHHU3Ma.

7. CpaBHUTE MO BEIHYHHE CKOPOCTH ABYX YKa3aHHBIX TOYEK HA KHHEMATHYECKOH cxeMe
MEXaHH3Ma.

8. ChopMynupyiiTe TeopeMy O IPOEKIUAX CKOPOCTEH ABYX TOYEK TBEPJOIO TEjla HA OCh
IIPOXOJAIIYIO Yepe3 3TH TOUKH.

9. OOBsAcHHTE HampaBICHHE KaXIOIO0 K3 BEKTOPOB YCKOPCHHMH, H300paMEHHBIX Ha
KMHEMATHYIECKOI cXeMe MEXaHU3MA.

10. ITo xakuMm popMynaM BRMHCTSUIACH BETHIUHEI YCKOPEHHUH, BEKTOPBI KOTOPBIX IMOKa3aHbI
Ha KHHEMAaTUYIECKOH cCxeMe MeXxaHu3Ma?

11. B uéMm 3akmodaercs aHAIMTHYECKHH CHOCOO OIpe/IeleHHUs YCKOpPEHHS TOYKH 3BEHa,
COBEPINAIONIETO IUIOCKOE IBHKCHHUE?



12. B uém 3akmouaercs rpaduueckuii croco0 OmpeleNieHHs YCKOPEHHS TOYKH 3BEHA,
COBEPIIAIOLIETO IUIOCKOE JIBMIKEHHUE?

13. CpaBHHUTE 0 BeNWYWHE YCKOPEHHS OBYX yKa3aHHBIX TOUCK Ha KMHEMATHYECKOH CXEMe
MeXaHHU3Ma.

14. Kak HaliTv BeTMYWHY U HAllpaBJICHHE YTJIOBOTO YCKOPEHHS 3BCHA?

2.4. Ci1o:xHO€ IBHKEHAHA TOYKH

Konmponshoie eonpocst u 6onpocst 014 camMoKORmMpOA

1. Kakoe nBr:KeHME TOYKH HA3BIBAETCH a0COMIOTHRIM, KAKOE - OTHOCHTEIBHBIM

2. Kakoe naBH)XeHHE HA3LIBACTCS MEPEHOCHBIM?

3. Uto Ha3bIBaeTCs MEPEHOCHOH CKOPOCTHIO TOYKH?

4. Kak popmymupyeTcs TeopemMa 0 CI0KEHHH CKOPOCTEH MPH CIIOXKHOM IBHKEHHH TOUKH?

5. Kak HampaBHUTh BeKTOp aGCONMIOTHOM CKOPOCTH TOYKH IIPH €€ CII0KHOM JBHKECHHH?

6. Kak aHaIMTHYECKH ONpEJENTUTh MOMYJIb W HampaBlieHHE BEKTOpa abCOIIOTHON CKOPOCTH
TOYKH IIPU €€ CIOKHOM JBUKCHUH?

7. Kak dpopmynupyeTcs TeopemMa 0 CIIOKECHUH YCKOPSHHUH MIPH CIIOKHOM JIBHIKECHHH TOYKH?

8. Kak aHamiTidecku onpeAenuTh MOAYJb U HallpaBieHUe BeKTopa abCOIOTHOIO YCKOPEHHUS
TOYKH HPH €€ CIONKHOM JIBUXECHUU?

9. Kak HaliTH MOYITH aOCOTIOTHOTO YCKOPEHUS TOUKA?

10. Kaxk naiitu yckopenune Kopuonuca?

11. Kak HanpaBuTE BeKTOp yckopeHus Kopromnmca?
12. B xaxux cioydasx yckopenue Kopuonuca paBHo Hymo?

3a1aHAs H BONPOCHI K PeATHHI-KOHTPOaI0 Ne3

Pazgen 3. lunamuka.
3.1. lnnaMHKa MaTepHAJIbHOH TOYKH.
Konmponvnvie gonpocwt u 6onpocst 011 CAMOKOHMPOIA

1. Kak dpopMynupyercs Kaxaas U3 aKCHOM JAHAMUKY MaTepHaIbHON TOUKH?

2. Kakas cacTeMa 0T9eTa Ha3EIBACTCA HHEPIMATILHOM, HanpAMep?

3. Kakoe ypaBHEeHHE HA3HIBAECTCS OCHOBHBIM YPABHEHHUSM JUHAMHKA MaTepHabHON TOYKHA!

4. Kakoii Bujx umeror auddepeHIHaNbHbe YPaBHEHUS ABHKCHUS MaTepPHAINBHOW TOYKH B
KOOpAMHATHOH (hopMe, B eCTeCTBEHHOH Gopme?

5. Kak ¢opmyimpyercs iepBad 3aa49a JUHAMUKA MaTePHAIbHOM TOIKH?

6. Kax dpopmyaupyeTcs BTopas 3a/a4a JUHAMHAKE MaTepHAbHOM TOUKH?

7. Kakad W3 [ByX OCHOBHEIX 3a1ay [MHAMHMKA MAaTepHAIbHOM TOYKHM OCBOOOIMTCH K
KHHEMaTHYECKOMY PEIICHUI0?

8. B Kkakoii IIOCIEIOBATEIHHOCTH PEKOMEHAYETCA pemarb BTOPYIO 3aiady AHHAMHKH
MaTepPHAbHON TOTKH?

9. Onpenenser ¥ 3aJaHKe CUII ABIDKCHAE MaTepHAILHON TOUKM OJJHO3HAYHO?

10. CxonbKko HAYaIbHEIX YCIOBHHA M Kakux HEOOXOMMMO 3aJaTh JJIs ONpellelieHHs 3aKOHa
JBIXESHUA MaTepHATBHOM TOYKH O] JeHCTBAEM CHII?

Tecmoegvie 3a0anun
IIpumep Tecta JIH1
Hucnynivna: « TeopeTndeckas MEXaHUKA)

Paznen 3 «/Ilunamuka»
Tect JIH1.



Tema: «/I[uHaMuKa MaTepHATBHOM TOYKH B MHEPHHUAILHOM CHCTEME OTCUETA.
BapuanT No30

Jlaso: Teno M Maccoif 2 KT JBHKETCA OPAMOIMHERHO

o,
1o 3akoHy X = 10sin2t M. mop AeiictBreM cuisl F . M F
Bomnpoc: «Yemy paBHO HanGoNIbInee 3HAYECHAE CHITEL a

F?»

BapuaHTEI OTBETOB:

A: 122H B: 80 H
C: 120 H D: 82 H
3.2. Mexann4eckas cucreMa. [lAHAMHAKA IEHTPAa MACC CACTEMbI
Konmponwnsie gonpocst u éonpocwi 018 camoKoRmpona

UYto Ha3pBaeTCa MEXaHHIeCKOH cCHCTeMOM?

Urto Ha3pIBacTCA EHTPOM MacC CHCTEMBI?

Kak HaliTH KOOpAWHATHI EHTPAa MacC CHCTEMBI?

Kak Ha3BIBaIOTCS CHIIRI B3aMMOICHCTBHS MEXIY MaTepHAIbHBIMA TOYKAMHA CHCTEMEI?

YeMmy paBHBI IJIaBHBINA BEKTOD ¥ TVIABHEIH MOMEHT BHYTPEHHHUX CHII CUCTEMBI

UYrto Ha3RIBAETCS MOMEHTOM HHEPIIMH TENIa OTHOCHTEIBHO OCH?

Kax ¢popmympyercs TeopeMa 0 MOMEHTaX WHEPIIHH TeJIa OTHOCUTEIBHO MapalIeIbHBIX

oceit?

Kak ¢popMmynupyercs Teopema 0 IBUKEHUH IEHTPA MAacC MEXaHHYECKOH CHCTEMBI?

9. MoryT 11 BHYTpEHHHC CHIIBI U3MEHUTDH JBMXXCHHE HEHTPA MacC CHCTEMBbI”

10. MoryT i1 BHYTpEHHHE CHITHI M3MEHUTH JIBHKEHHUE OTACIBHBIX MATEPHAILHBIX TOYEK HITH
T€J CACTEMBI?

11. MoXeT JIn JBUTaTHCA IEHTP MACC, €CJIM HA CHCTEMY He AE€HCTBYIOT BHEITHHE CHIIBI?

12. Kak GymeT IBHraThCsl IEHTP MacC CHCTEMBI 0[] ACHCTBAEM YPaBHOBEIIEHHOW CHCTEMEI
BHEIIHUX CHI?

13. Kak 6yzaer IBHraThCs MaTEpHAIBLHOE TEJIO M €T0 IEHTP Mace IToJ ICHCTBAEM Haphl CHII?

N Uy
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3.3. DHeprus MeXaHUIECKOH CHCTEMBI
Konmponvnsie éonpocst u onpocst 014 CAMOKOHMPOIA

1. Chopmynupyiite TeopeMy 06 H3MEHEHHY KUHETHISCKOH SHEPIMH MEXaHHHECKOH CHCTEMBI.
3anmuimiTe COOTBETCTBYIOMIYIO (OPMYITY.

2. Ilo xako¥i ¢opMyre HAXOMUTCA KHUHETHYECKas OSHEPrHUsS MaTepHANbHOH TOYKH,
MEXaHU4YECKOH CUCTEMBI?

3. B Kakux clIydasx KMHETHUYeCKasd SHEprus MaTepHalbHOH TOUKH, MEXAHMIECKOH CHCTEMBI
paBHa HymO?

4. Kak HaliT¥ KHHETHYECKYIO SHEPTHIO TBEPAOTO TeJla MIPH MOCTYNAaTeIbHOM, BPaMaTeIbHOM 1
TJIOCKOM JIBHXKEHHSX TBEPAOTO Tesia?

5. Kak HaiiTs pab0Ty HOCTOSHHON CHIIbI Ha KOHEYHOM MPSMOMTMHEHHOM NepeMEIIeHAN?

6. Kak HaiiT 3;1eMeHTapHYO paboTy CHIIBI?

7. B kakux ciydasx paboTa CHIIBI paBHA HYJIO?

8. YeMy paBHa paboTa CHIIEI IIPUJIOKEHHOM B MTHOBEHHOM IIEHTPE CKOPOCTEH?

9. Kak HaiiTi paboTy naphl CHJL, IPUJIOKEHHOM K BPAIIAIOIIEMYCs TBEPAOMY Tery?

3.4. Ipuanun [lanamoepa.



Konmponvnsie eonpoce: u éonpocst 0na camoxonmponn

1. Yemy paBeH MOIYIIb M Kak HaIpPaBIEH BEKTOP CHIIEI MHEPIIHM MaTePHAILHOM TOUKHA?

2. Yemy paBeH MOZyIIb TIABHOIO BEKTOPA CHIIGI HHEPIMH MEXaHWIECKOM CHCTEMBI M KaK OH
HanpapiieH?

3. Yemy paBeH U KaK HaIpaBJieH TJIABHEIA MOMEHT CHIIELI HHEPIHH MEXaHHUeCKOH CHCTEMEL?

4. K yeMy NMpUBOAATCS CHIIBI HHEPIMA MATEPHAILHEIX TOYEK TeJIa IPH €ro MOCTYIATeIbHOM
JIBHKECHUN?

5. K ueMy NpHBOMITCA CHJIBI MHEPIMH MaTepUaNbHBIX TOYEK Tela MPH 4r0w BpamaTeIbHOM
JBYKCHHY BOKPYT HENOABMIKHOM LIEHTPANBHOM OCH MEepIeHIHKYISIPHOR ILIOCKOGTH CHMMETPHH?

6. K 4yeMy NpHBOASTCS CHIBl MHEPLIMH MaTepHATBHBIX TOYEK Tela 1¢1pM €ro IUIOCKOM
JIBYKEHUU?

7. Kak popmymupyercs npunimn Jlanambepa A1 MEXaHHIECKO#H CHCTEMBIL?

8. Kakoii BHJ MMEIOT ypaBHEHHs IWHAMHYECKOTO PAaBHOBECHS MEXaHHYEGCKOM CHCTEMEL
JBIDKYIIEHCS IO AEHCTBAEM MPOM3BOIBHOM CHCTEMBI CHIT?

Tecmoebie 3a0anun
IIpumep Tecta TH2

Hucnmnmna: « TeopeTnueckas MmexaHuKay»
Paznen 3 «/lunamuka»

Tect IH2.

Tema: «IIpuniun anamGepay.

BapuanT Ne 30

Ilano: cTpouTtensHyIo IeTans Maccoi m = 600 Kr IOJHAMAIOT ¢
yckopenuem W = 1,5 m/c?.
Bomnpoc: «Yemy paBHa cuna (B KH) HATsSOKeHHs] HAKITOHHBIX BETBEH IIOIBEMHBIX KAHATOBR?)

BapuanTs! oTBeTOB:

A: 692kH B: 10kH
C: 392kH D: 3.62kH
3.5. IlpuanHn BO3MOKHBIX LIEpeMeleHuii
Konmponuwnvie éonpocst u eonpocst 0na camokonmponn

1. Kax popmymupyetcs MpHHIMI BO3MOXKHEIX ITEPEMEIICHMA?

2. Kakoe nmepeMenieHne MaTepuaibHOM TOUKM HA3BIBAETCA BO3MOXKHEIM?

3. Kakoe nepeMermenne MaTepHalbHON TOUKHM HA3hIBAETCH JEHCTBHTEILHBIM?

4. Kakue cBS3M Ha3hIBAIOTCH CTAHOHAPHEIME?

5. Yemy paBHa BO3MOXHast paboTa CHIBI?

6. Kakue cBs37 Ha3kIBaIOTCA HACATLHBIMU?

7. IIpu KakHuX CBA3AX NEHCTBUTENBHOE MIEPEMENIEHHE IBISIETCS OMHUM M3 BO3MOKHEIX?

3.6. YpaBuenns Jlarpamka.
Konmponwvnsie eéonpocst u 6onpocsl 01a cCamMoKoOHRmMpoOaR
1. Yro Ha3bBaeTcs 0600IMEHHEIMHA KOOPIMHATAMH MEXaHHYECKOM cmcreMmt?

2. YeMy paBHO 49HCIIO CTeIeHeH CBOOOIBI MEXaHMYECKOH CHCTEMBI?
3. Kak BeramcigeTcs 0600mEnHAS cria?



4. Kakyio pa3sMepHOCTb MOXKET HMETh 0000IIeHHAs CHla, HATpUMED?

5. OT4ero 3aBHCHT pa3MEePHOCTH 000OIIEHHOM CHIIbI?

6. Kakodl BHJ HMEIOT YCIOBHS DAaBHOBECHS MeXaHMIECKOH CHCTEMBI B OGOOIIEHHBIX
KoopauHaTax?

7. Kak OmEHWTH YCTOMYMBOCTH IOJNOKEHHS PaBHOBECHS KoncepBamBHdn MEXaHNYECKOH
CHCTEMEI C OHOM CTENEHBIO CBOOOIEI?

8. Kakoii Bu MUM€IOT ypaBHEHHS Jlarpamka BTOPOro poaa Ajis MeXaHH4eCKQH CHCTEMBI?

9. Kakoi#l mopsmok mMmeer cucreMa au(epeHIMaIbHBEIX ypaBHeHHH B 0000MEHHBIX
KOOpJHHATAX JJIA MEXaHHIeCKOM CHCTEeMEI MMeromeit k cteneneii ceoOomb1?

Tecmoesie 3a0anun
IIpamep Tecra 1H3

Jucnynmina: «TeopeTndeckas MeXaHHUKa»
Paznen 3 «/IuHamuka»

Tect JH3

Tema: «YpaBHeHus Jlarpamkay.

Bapuant Ne 30

Jlano: 6apaban / ¥ KaTOK 2 — OAHOPOIHBIC
IUIAHIPH] OAMHAKOBOTO paguyca r = (0,2 M,
Macchl Tel1 m; = m2 = 2 kr. bapaban / Bpamiaercs
C YII0BEIM ycKopeHHeM &= 1 pan/c.

Bomnpoc: «Yemy paBeH MOIy/Ib IOCTOSHHOTO
MomMeHTa M mapsl CHI?»
BapuaHTbI OTBETOB:

A:0.1HM B: 0.15HwM
C: 0.07THwMm D: 0.075Hwm

6.2.0neH0YHbIE CPEACTRA JUIN NPOMEKYTOUHOH aTTeCTAIHH 10 HTOraM OCBOCHHH
HCIHILTAHBI

Mo oxoH4aHHUFO OGYYEHHS MPOBOAMTCA 3K3aMeH 10 JUCIHUILINHE B MUCEMEHHOH dopMe. CTyaeHT
NHIIET OTBETHI Ha BOIIPOCH SK3aMEHAIMOHHOTO OuieTa Ha jucTax Genoif Oymaru dopmara A4, Ha
KaXJIOM M3 KOTOPBIX JIOJDKHBI OBITh YKa3aHbI (JaMEIIHSL, HMs, OTIECTBO CTYACHTa, IH( P CTYICHIECKOH
TPYIIEL, JaTa MPOBEACHHSA 3K3aMEHa, HOMep 3K3aMeHAlMOHHOro Ounera. JINCTBI OTBETOB JOJDKHEI
OBITH TOAMKCAHBI H CTYIEHTOM H 3K3aMCHATOPOM IIOCHIE MOIYy4EHHs CTYAEHTOM 3K3aMEHAIMOHHOIO
Ouiera.

DK3aMEeHAIMOHHEIA OHIIET COCTOUT U3 2-X TEOPETHYECKHAX BOIIPOCOB H 3a1a4u. [Ipn 5TOM KaxK b1
OUIIET COCTaBJIEH TaK, YTO OH ITO3BONSET KOHTPOJIHMPOBATH 3HAHUA CTYINEHTOB H3 TPEX PasIHIHBIX
pa3zieIoB AUCIMILIAHEL BAJIETEI HE CONEPIKAT IIOBTOPSIOMIMXCSA BOIPOCOB MM 3a1a4. Hanpumep, eciu
IIEpBBIA TeOpeTHUECKUil BOIpOC Ouiera U3 pasjena 2 KHHEMATUKa, BTOPO# — U3 sz,uena JHHAMHUKA,
TO 3a/1a4a JOJDKHA OBITH U3 pa3jiena CTaThKa.

Bomnpocel k YK3aMeny

Paznen 1. CraTtuka.
1. AKCHOMEI CTAaTHKH.
2. CJI0XeHHe CHCTEMBI CXOMIAIMMXCS CAI. AHAIMTHYECKOE ONpeielieHAe PaBHOAEHCTBYIOIICH.
YpaBHeHHA pAaBHOBECHS CUCTEMBI CXOASINUXCS CHIL. |
3. MoMeHT CHITBI OTHOCHTENLHO TOUKH.



4 MoMeHT CHITBI OTHOCHTEIIFHO OCH.

5. ITapa cun. MomeHT mapsI CHiL

6 ITapa cun. CpoiicTBa nap.

7 I'naBHBI# BEKTOP ¥ IVIABHBIA MOMEHT CHCTEMBI CHIL. AHATHTHYECKOE OIPEICICHHE TIIABHOTO
BEKTOpa ¥ IIaBHOT'O MOMEHTA.

8. IIpuBenenne cuitel Kk Touke. ClroKeHHE CHI IPOU3BOIIEHO pacnonoxceHHmX B IPOCTPAHCTEE.
9. Teopema BapuHboHa 0 MOMEHTE PaBHOICHCTBYIOIIEH.

10.  VpaBHeHHs paBHOBECHS MEXaHMYECKOH CHCTEMEI IOJ| JEHCTBHEM TIPOM3BOJILHOM CHCTEMBI
CHIL

11.  VYpaBHEHHS paBHOBECHS CHCTEMBI apaJUIENBHBIX CHII, TPOU3BOJILHOM nnoc[xon CHCTEMBI CHIL
12. LleHTp THXKECTH Tela U €ro KOOPAUHATEHL
13.  CnocoGxl onpeneneHus KOOpAUHAT IIEHTPOB TSHKECTH.
14.  Tpenwne cKoIBXKEHHUS.
15.  Tpenue xaueHuUs.

Pazgen 2. KunemaTnka.
1. BexTopHbil B KOOpIMHATHEIA CIOCOGH! 3a1aHus IBMKEHES TOUKH. ONpesiesieHre CKOPOCTH
Y YCKOPEHHS TOYKH IIPH BEKTOPHOM U KOOPAWHATHOM CrIoco0ax 3afaHusl JBHKCHHA.
2. EcTecTBeHHBI cmioco0 3amaHus IBHXKeHHS Touku. OnpeneleHHe CKOPOCTH M YCKOPEHHS
TOYKH IIPHM €CTECTBEHHOM CIIOCO0E 3aJJaHUs JBHKEHUS. |
3. [focTynarensHOe qBHKEHAE TBEPAOTO Tea. TpacKTOpHH, CKOPOCTH M YCKGPEHHS TOUYEK Telia
IIPH NOCTYIAaTeIbHOM JIBHKEHHH.
4. BpamarensHoe ABHXKEHHE TBEPAOTO TeNa BOKPYT HEHOABHXKHON OCH. BaKOH IBHKEHHS,

YIII0Basi CKOPOCTB U YIIIOBOE YCKOPEHUE Tena. BEeKTOpH! yIiioBOM CKOPOCTH U YIJIOBOTO YCKOPEHHs
TBEPZAOTO TEJA.

5. Pacripezenenue ckopocTe ¥ yCKOPEHHH TOYEK TeNla MPH BPAIIATENbHOM [IBFKEHHH.

6. ITnockoe mBuxeHHe TBEpHOro Tena. 3akoH ABWXeHHA. CKOpOCTH TOYeK Telna. ®opmyia
CJIOXKEHHUSA CKOPOCTEH.

7. MrHOBeHHBI IIEHTp cKopocreit M ero cpoiicTBa. CriocoGhl Haxoxc,ubmm TIOJIOXKEHHUS
MTI'HOBEHHOTO IIEHTpa CKOPOCTEH.

8. Y CKOpeHHs TOYEK TeNa P MIOCKOM JBrkeHuH. PopMyIia ClI0KEeHHS YCKPPEHHIA.

9. MrHoBeHHEIH IIEHTP YCKOPEHHI U €TI0 CBOMCTBA.

10.  Crnoxnoe ABmXeHHE TOYKH. Teopema CIIOMEHUA CKOPOCTEH.

11.  CaoxHoe IBHXXEHHE TOUKH. TeopeMa CIIOXKECHHUS yCKOPEHHH.

12.  Vckopenue Kopmosmmca.
Paznen 3. /Innamuxa.
Axcuomsl nuHamukd. luddepernuansapie ypaBHEeHAS TBAXKEHUSA MaTepnpn bHOM TOYKH.
JlBe 3amaun TMHAMUKYE MaTepHAILHON TOYKH.
TeopeMa 0 IBHXKEHHM IEHTPa Macc MEXaHWIECKOM CHCTEMBI M CIICACTBHS 143 TEOPEMBL.
Pa6Gota cuibl Ha KOHEYHOM IEpEMEIEHUH. DlleMeHTapHas paboTa CHIIBL
Pabota cunsl TskecTH, paboTa CHJIBI YIIPYTOCTH.
Pa6ota cuitbl, mpusoxeHHOM K BpalaiomeMycsi TBepAOMY Telly, paboTa mapsl CHiL.
Kunerndeckasi sHeprus MaTepHalbHOM TOUKM M MEXaHMYECKOH cHCTeMBl. KuHeTmueckas
SHEpPrHsi TBEPOTO Tella IPU Pa3iIMYHbBIX BAIAX JBUKEHH.
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8. Teopema 00 N3MEHEHUH KUHETHIECKOM SHEPTUM MEXaHHIECKON CHCTEMBI.

9. IoTeHNMANBHAS SHEPIUA MATEPHATIHLHON TOYKH H MEXaHUYECKOH CHCTEMBL.

10.  Ilpuamun [lanamGepa. ['1aBHBIM BEKTOP M INIaBHBI MOMEHT CHJI HHEPIIUH.

11.  MeTos KHHETOCTATHKY ¥ YPAaBHEHAs TMHAMAYECKOTO PABHOBECHS MEXAHHUECKOM CHCTEMBI
YacTHBIE ciTyyan NpUBEACHUS CUJI MHEPLMH IIPU pa3IMYHBIX BUAAX ABMKCHHS TBEPIOrO TEla.

12.  Bo3awmoxasie nepeMernenus. Bosmoxaas pabora CHibl. Y clioBue HneanbnicTH CBA3H.

13. [IpuHIMT BO3MOXKHBIX TIepeMeIlCHHMA.

14. OO6o6ménnsie xoopauaaTsl. OG00UIEHHEIE CHIIBL

15. VYpaBHeHHE paBHOBECHS MEXaHWYECKOH CHCTEMBI B OOOOMEHHBIX KOOpAHMHATAX.

Y cTOHYHBOCTE PABHOBECHS KOHCEPBAaTHBHON CHCTEMEL.
16.  VYpasrenus JlarpaHia BTOporo poja.



TemaTnka n NMPHMEPBI IK3aMEHAIIHOHHLIX 3a4a4

Paznea

e | Tema Ipumep 3agaun
Hano: F=8 kH, M=50 kH-m, q=3 kH/m, [IC=BC=4 M, AB=[TIE=3 M, a=30 °.
Omnpeaennts peaknuu B Todkax A, C u ycunue B crepxkue J10.
M
1. CocraBnenne ~1 4}
YPpaBHEHHI - F
paBHOBECHS A L 5
TPOM3BOJIBHOM
IUTOCKOH CHCTEMBI CHIT |
(paBHOBeCHE CHCTEMBI .
2-x Tem)
1. Cratuka Jano: AN=AB=AC=CE=a, M=2P-a, P — Bec ka0 [IHTHI.
OnpenennTs peakupy cBia3eil B Todkax A u B, a Tak ycwnng B crepxkae 1.
z
]
2. CocraBnenue Al 2
ypaBHEHMIA
PaBHOBeCHS IS
TPOM3BOJILHOIM
HPOCTPaHCTBEHHO#H A N
CHCTEMBI CHI M Ell
—
i
r C
. X
JlaHo: YriioBas CKOPOCTh @ M YIJIOBOE YCKOPEHHe & KpHBoluuna OA anusHo# R;
AB=rt, 0=90°.
Onpenenurs, A1 yKa3aHHOTO Ha PUCYHKE MONOKEHHS MEXAHWIMA, CKOPOCTH H
yckopeHusa To4ek A u B,
3. Kunemaruka ()]
IIOCKOTO JIBIKEHUS ,
TBEPIOIro Tena 0 \
&
HaHo: KBajfpaTHad IUIACTHHKA BPAIIACTCA BOKPYT BEPTHKAILHON OCH COTJIACHO
2. YPaBHEHHIO
KuueMaTnka ¢= 0.57t* (pam). Brons npopesn DB, umeromeii (GopMy Iyrd OKpYKHOCTH

4. Ci03HO€e JBIKEHHAEC
TOYKH

pagnycom

R=4x/§ cM, ABH¥KeTCA Touka M mo 3akoHy DM=S=TC‘\/§ t (cm). Ha moment
BpeMeHH (=1c onpeaenuTs aGCOMOTHYIO CKOPOCTh W abCOIIOTHOE YCKOPEHHE
Toukn M.
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3. IvHaMuKa

5. TeopeMa o
JBIDKEHHU LIEHTpa
Macc MeXaHMdeCcKoit
CHCTEMBI

Hano: 1mpy3sst B uw J1 Becom F u Q,
COOTBETCTBEHHO, CBA3aHbl MeXIy coGoit
HEPaCTAKMMOKM HHUTBIO, IEPEKMHYTON depes
Onokx A, KOTOpBIH YCTAaHOBJEH Ha BEpIIHHE
npmsMbl BecoM P. T'eomerpuueckme pa3Meps
IOKa3aHEl HA PUCYHKe.

Onpenendrs TOPH3OHTATBHOE IEPEMEIICHIE

8. Teopema 06

NpU3MBl  TO0  TNAjKOH  TOPH3OHTANLHOM | R
IUTOCKOCTH IPH OIMyCKaHWW I'py3a B Ha BrICOTY | g T

h. L — -—

JaHo: MexaHWYecKas CHCTEMa COCTOMT W3 IMKWBa | it P
BecoM P u pamrycoM R, mkusa 2 Becom Q 1 paguycom N

r 4 rpy3a 3 BecoM F, coemmHeHHBIX Mexmy coboii
HEBECOMOH HEpacTsKUMOM HUTHIO. IIIKMBEI MOXKHO

ol q— CUMTATh CIUIONIHBIMH ~ OJHOPOAHEIMH  JUCKaMH. 3 [
KUHETHIeCKOH SHepTH CncTel\{a HaYMHACT NBIKCHHE W3 COCTOAHHA IOKOs P
MEXaHAIECKOM MOX ACHCTBHEM MAPLI CWII C MOCTOSHHBEIM MOMEHTOM E
CHCTEMEL M, NpHUII0KEHHOTO K INKHBY 1. y

OmpenenyTs CKOPOCTh Tpy3a B 3aBHCHMOCTH OT ' 1
BBICOTHI €T0 MOABEMa h. |
Hauo: map maccoif M, u panrycoM r ckaTeiBaeTcs 6e3 MPPCKANL3LIBAHUS TI0
HAKJIOHHO# IIOJ YIJIOM O K TOPU30HTY IUIOCKOCTH NPH3MBIL, | YCTAHOBIICHHOMN Ha
TTaJIKO# TOPH3OHTANBHOM IIOBEPXHOCTH, KOTOPAsi MMEeT BEIGTY A,
OrnpenenuTs yCKOPEHHe LIEHTpa Macc [apa ¥ JaBJeHrne MPURMAI Ha BBICTYI A.

9. IpuaTTMn

HanamGepa

A
A P E AP £ T A ol

Hano: Q=20 H; OA=0,2 m; AB=0,4 m.
OnpenenuTs BeIMIUHY CHITBL P IPH KOTOPOH MEXaHH3M B 33 /JAHHOM TIONOKEHHH
OyJeT HAXOUTHCA B PABHOBECHH.

10. Ipurmn

BO3MOXHBIX

nepeMemeHu i

11. YpaBueHus
Jlarpamxa II pona.

HaHo: MexaHHTeCkas CHCTeMa COCTOHT U3 Ipy3a A BecoM P, GapaGana B secoM
F u paguycom R, xoneca [T Becom G M paauycoM r, COeTUHEHHBIX MEX Iy co6oii
HEBECOMO# HepacTsxuMoli Huteio. K GapaGany B mpunpikeHa mapa Chn ¢
mocrogHHeIM MoMeHTOM M. Komeco ]I karurcs mo HAaKIOHHOM INIOCKOCTH,
COCTABJLTIOLICH Yrol « ¢ ropu3oHTOM, Ge3 mpockanb3biBagmsa. Kosddmiment
TPEHHs CKOJNBKEHMA TIpy3a A o
HaKJOHHYIO IDIOCKOCTh C YTJIOM f paBeH '\\
f. Cuyurats komeco [ CIUIOMIHEIM
OIIHOPOAHEIM JMCKOM, a Maccy OapabaHa

B paBHOMEpHO pacmpefeseHHON Mo €ro
oboxy.

Onpenenuts JupdepeHUManbHOe
YPaBHEHME [BIDKEHHA MEXaHMIECKOU
CHCTEMEI H YITIOBOE yckopeHue komneca J1.




KEHTBEHH OUEHKH 3HAHHH CTY/IEHTOB II0 HTOraM OCBOCHHSH NHCHHNIHHLI

3HaHWsA, YMEHUS M HaBBIKH, IPHOOPETEHHBIE CTYNEHTOM B PE3yIIBTATE TIQCIIEN0BATENHLHOTO
H3yYE€HMs Da3/ieiOB AUCIUAMIIAHLEI OIEHHBAIOTCS B COOTBETCTBHE C neﬁCTBymrunMH B Bial'y
nojloxenueM. Maxcumanbhas cymma (100 6aninos), koTopas MoxeT GbITh HaOpgHa CTYHEHTOM IO
MTOraM OCBOCHHS JHCUHMIUMHEL, B TEYEHHE Y4COHOr0 CEMECTpa, BKIIOYAET [BE COCTABIIAIONIME.
TlepBas cocTapnsIomasn - OIEHKa NperoAaBaTeteM Y4eOHOM AeSTeNbHOCTH CTYIEHTA HMEIOMIMHACS
CPEAICTBAMH TEKYLIEr0 KOHTPONSA YCHEBAEMOCTH C TpeMs npOMemyTquLMn aTTeCTalUAMHI
(PEeHTURT-KOHTPOJIAMH) IO HTOTaM OCBOCHHS NUCLUIUIAHEL (B cyMmMe He Goiee 6() 6amos). Bropas
COCTaBJIAIONIAN - OLICHKA 3HAHWH CTyJIeHTa Ha Sk3aMeHe 1o 40-0aipHoil mKae.

3akperieHEe MaKCHMANBHOTO KOIMYECTBA GAIOB, HaGMpacMBIX CTYAGHTOM 0O BHIAM
y4eOHOH pabOThI: aKTHBHOCTH HA NPAaKTHYECKUX 3aHATHUSIX, BHIIOIHEHHUE B YCTaHOBJICHHBIE CPOKH
KOHTPOJIBHBIX 3a[@aHHii C YYETOM IOCEINAEMOCTH ayJWTOPHBIX 3aHSTHM, ONPEJETAETCS BEAYIIEM
npenojaBaTesieM MW JOBOAWTCS [0 CBEACHHA OOYYarOIMXCs Ha OJHOM M3 IIEPBLIX B CEMECTpe
ayJUTOPHEIX 3aHATHAX.

IIpoMexyTOUHBIE PEHTHHT-KOHTPOIH IO TPEM OCHOBHBIM Pas/ie/iaM JHUCITUIIHHEI IPOBOISTCS
B CJIEJ[YIOIIHE CPOKHM 110 HeZlelsIM Y4eOHOro ceMecTpa:

HaumeHoBaHMe pa3zena Ne pefiTHHT-KOHTPOJIS Henema cemectpa
Crarnka PeiiTuHr-KOoHTpOIH Ne 1 5-6 Hemens
Kunemarnxa PefiTrar-KOHTpOIIE Ne 2 11-12 Henens B
Jlunamuka Pelituar-koHTpOIH No 3 17-18 Henens

CymmapHBle Galuibl, HaOpaHHBIC CTYAEHTOM IO DPE3YJbTATaM KaXIOro M3 3-X peHTHHI-
KOHTPOJIEH M0 HAKONMTEIHLHOMY IPHHIMIY 3aHOCATCS NpENOAaBaTeleM B COOTBETCTBYIOLIYIO
(opmy BemOMOCTH PEHTHHT-KOHTPOJISL, KOTOpas HCIOJB3yeTCs B TCYEHHE BCETO YUeBHOTo ceMecTpa
H XpaHHUTCA B JICKaHATe. ‘

3HaHMs CTY/ICHTOB IIPH OTBETE Ha BOIPOCH 3K3aMEHAIMOHHOrO OMIIETA OLIEHHBAIOTCS IO
paspaboTannoi MeTomuke. OTBETH Ha KaXIbli 13 2-X TEOPETHYECKHUX BONPOCOB GUileTa U peureHue
3a/1a49M OICHHUBACTCA 3K3aMEHATOPOM 110 TPAAUIAOHHOHK 4-0aJUThHOM MIKaJle ¢ manoM oreHk: ao 0,5
Gamna.

| Kpmepnn OI€EHKH OTBCTOB HA BOHPOCHI 3K3al\1lella[lHOHHOI‘0
Onenxa Bbana ouJiera
Teopernuecknii Bompoc 3apaua
- 3anada pemeHa MOJIHOCTbIO, Bee
OrtBeT nmouHbIi, 6e3 pobemnos, 2
HeobXoMUMBbIe PACUETHLIE CXEME H
AOKAIRTEIILCTEE HEOGXOMMMEIX MaTeMaTHIeCKHe MOJIENH BePHbI U ACHO
OTaugHO 5,0 TOTOXEHMIT MOJTHOCTLIO P
WITIOCTPUPYIOT pelleHAE, HeOOX0 MBS
apTyMeHTHPOBAHBI M JIOTHIECKH
. IpaKTH4deCckre HABBIKH pabOTEI ¢
PHEL OCBOSHHEIM MaTepraioM chopMHPOBAHBI.
3ajaua pemeHa NOTHOCThI0, HEOGXOIUMEIE
OtBer mosHblii, 663 Mpobenos, pacgETHBIE CXeMBI X MaTeMaTHIecKue
JI0Ka3aTelbCTRa HEOGXOMUMEIX MOJIeN B OCHOBHOM BEDHBI H ICHO
OdgeHb Xopomo 4,5 TONIOXKEHHI B OCHOBHOM WILTIOCTPHUPYIOT pelleHHe, He00XOANMbIE
apryMEHTHPOBAHHI U JIOTHIECKH NPaKTHIECKHE HABBIKM PaGOTEI C
BEpHEIL. OCBOEHHBIM MAaTEPHATIOM B OCHOBHOM
ChOPMYIUPOBAHEL.
3azmaua pemeHa OJIHOCTLIO, B
= HEOGXOIMMBIX PACYETHBIX CXeMaX WITH B
OtBeT noJiHbIiA, 6e3 Mpodemnos, ‘
MaTeMaTHIECKHUX MOETIAX HMEIOTCS
. J0Ka3aTeIbCTRE HEKOTOPbIX
Xopomo 4,0 . HecyuiecTBeHHbIe OLIHGKH, HEKOTOPEIE
TIOJIOXKEHUM HeAOCTATOYHO L
TIPaKTHYEeCKUE HaBbIKK PaGOTHI ¢
apryMeHTHPOBAHEI.
OCBOCHHBIM MaTEpH4TIOM B OCHOBHOM
c(hopMHpPOBAHEL
OTBeT 4acTHYHBIH, HO MpoGesbl | 3azada pelleHa YACTHYHO, B HEOGXOMMMELX |
He HOCAT CYIIEeCTBEHHOT acyETHBIX CXeMaxX H MAaTeMaTHIeCKHX
VIOBNETBOPHTENLHO 3,5 OCAT CYIUECTBEHHOTO P s
XapakTepa, J0Ka3aTeJIbCTBa MOZEIIX UMEIOTCS OLITAKH, HEKOTOPhIE
| HEKOTOPbIX HOJIOKEHUMN MpakTHdeckye HaBbIKH paboTeI ¢




HE0CTAaTOYHO ApTYMEHTHPOBAHEI OCBOEHHBIM MaTepuaioM c(OpPMHPOBAHLI
H, BO3MOXHO, COEPKaT OLUMOKH. HEAOCTATOMHO.
= 3amada pemeHa YaCTHHHO, B HEOOXOXUMBIX
OTBeT YaCTHYHBIIA,
PaCYETHRIX CXeMaX MJId B MaTeMaTHIeCKHX
J0Ka3aTelIbCTBa HEKOTOPBIX
TocpencTerHo 3,0 - MOJIEIIX UMEIOTCS CyIIeCTBEHHEIE
HOJIOXKEHH OTCYTCTBYIOT, IpyTHe,
OMHGKH, HEKOTOPhIE IPAKTHIECKAE
BO3MOXKHO, COAEPXKAT OIHGKH.
HABBIKH paboTsl HE CHOPMHUPOBAHBI.
OTBET YACTHYHDIHH, 3agada pemieHa YACTHHHO, B HEOOXOIAMBIX
Y CITOBHO JI0Ka3aTeNbCTBA OCHOBHBIX PaCUETHEIX CXeMax I MaTeMATHIECKAX
2,5 TOJIOXKEHIH 0TCYTCTBYIOT, B MOZENAX MMEIOTCA CYIIeCTBEHHbIE
HEYHOBJIETBOPHUTENLHO ? yreTBylor, A yu
(hopMymax u BLIBOJAX HMEIOTCA omuOKH, HeOOXOTMMEIE MPAKTHIECKHE
OIHAOKH. HABBIKM paboTH He ¢(OpMHPOBAHEI.
OTBeT Ha NOCTABIICHHBIN BOIIPOC .
3anaua He pewena, JacYETHBIC CXEMbI H
MOJTHOCTLIO OTCYTCTBYET,
BesycmoBHO MaTeMaTHIeCKH¢ MOJIENH TG0
2,0 TEOPETHIECKOE COEPKAHHE
HEYIOBIETBOPUTEIHHO OTCYTCTBYIOT, 0D B HAX AMEIOTCS
JaHHOTO pa3fieNia Kypca He -
rpyObie opinGrm.
OCBOEHO.

Pesynbrupylomas onenka 5K3aMeHAIMOHHOTO OTBETA CTYIEHTa (HOPMHPYETCS CIELYIOLIAM
obpa3oM: a) ompenenseTcs ONEHKA TEOPETHUECKOH YacTH 3K3aMEHALMOHHOTO OTBETa KaK
cpenHeapumeTHUecKUit 6aILT M3 HaOpaHHLIX GAIIOB 3a OTBETHI Ha [IBA TEOPETHHECKHUX BOIPOCA C
TOYHOCTBIO IO HECATHIX JOjeH; 6) ompenendercs pe3ylbTUpYIONas ONCHKA 3K3aMEHAI[MOHHOTO
OTBETA CTY/JCHTA KaK CpefHeaprMeTHIeCKui 6a 13 HabpaHHBIX OAILIOB 32 TEOPETHIECKYIO JacTh
OTBETA W penieHue 3ana4yn. Hanpumep, ecim B pe3ynbprare oTBeTa Ha BOIPOCH 3K3aMEHAIHOHHOTO
Ounera cTyneHT HaGupaeT 3a 1-blif TeopeTudeckuii Bonpoc 5,0 Gamios, 3a 2-oii — 4,5 6amia u 3a
pemenue 3aaym 3,0 6aia, To OLEHKa TEOPETUIECKOH YaCTH SK3aMEHAIMOHHOTO ¢TBeTa (5,0+4,5)/2
= 4,75 = 4,8 Ganna. PesynpTupyrommas olleHKa 3K3aMeHalMOBHOro oTBeTa (4,8+3.0)/2 = 3,9 Gamna.
OueBuaHO, 4ro Gawibl, HaOpaHHBIE 3@ DEIIEHHE 3a]a4d, OKA3hIBAIOT Oobiice BIHAHHE Ha
PE3YNBTUPYIOIYIO OICHKY 3K3aMEHAIlMOHHOTO OTBeTa, 4eM Oamisl 3a OTBET Ha JOOOH M3
TEOPETHICCKUX BOMPOCOB. Jlanee pe3ynbTHPYIOMas OIEeHKa 3K3aMEHAI[HOHHOIO OTBETA CTYJEHTA
nepeBoauTCs B 6aiuibl 40-6ayIbHOM CHCTEMBI IO CIIECAYIONIEH MKAJE:

4-x 0aIbHAA mIKajia

5.0

4,5

4,0

3,5

3,0

2,5

2,0

40 6arbHas HIKAIA

40

35

30

25

20

10

0

Takum o6pasom, pe3ymbTHpyrOmas OLEHKa 3a OTBET Ha JK3aMeHe, Hampumep, 3,9 Gawia
cootBeTcTBYET 29 Gautam 40-6amtbHo# mkansl. bamiel, HaGpaHHEIE CTYIEHTOM pa COOTBETCTBHH C
OLICHKOM €ro 3HaHWi Ha 5K3ameHe M0 40-GanbHOM IKame, CKIAABIBAIOTCI C Oannamd,
BBICTAaBJICHHBIMH CTYZEHTY II0 UTOTaM 3-€i IpOMEXYTOUHOM aTTeCTaIlluy B ceMeCTipe (3-ro peitTunr-
koHTpost). IlonydeHHas cymma GaimoB AaéT HTOTOBBIM PEHTMHI CTYIEHTA, KOTOPEIH ABIISETCS
KPHTEPUEM OLCHKH €0 3HAHHWM 110 UTOraM OCBOCHHS JUCLUMILIMHEIL.

B cootBercTBuH C monoxenuem Bal'Y mikana orieHKH HaGpaHHBIX OALIOB [0 HTOraM OCBOEHHS
JUACHUILIAHBI HMeeT BHI

OTIM4YHO
91+-100

XOPOIIO
74+90

YJIOBJIETBOPHUTEJILHO
61+73

HEYIOBICTBOPUTEILHO
0+60

B sk3ameHaIMOHHOM BEAOMOCTH BBHICTABISAIOTCS HTOTOBEIM peWTHHr ctymeHta mo 100-
6aJUIbHOM IIKaJle M COOTBETCTBYIOIIAA EMY K3aMEHAIMOHHAS OLIEHKA 110 4-6a/UIbHOM mKaje.



6.3. YuebHo-merognecKkoe obecniedenne caMoCTONTEILHOM Pa6oThI CTYICHTOB

CamMoctosTenbras paGora, HanpasieHHas HA 3aKpeIUICHHE W YIIyO/eHHe 3HAHWM, pasBUTHS
NPaKTHYECKHX YMCHHH, (GOpMHpyeT y CTyAeHTa CHOCOGHOCTH K CaMOOPraHM3aldd W
camo0bpa3oBaHHmIo, HEOGXOMMEIE €My Ha POTSHKEHHH BCei IPO(ECCHORATBHOM NeSTENBHOCTH.

Texymas camocTogTe bHas paGoTa

Buggs! pabor:

- IpopaboTKa KOHCIIEKTa JIEKIHH ¥ PeKOMEHI0BAHHOM yueOHOM! nnTepaTyp#.I;

- H3YYEHHEC TEM, BBIHECEHHBIX Ha CaMOCTOATENBHYIO MPOpaboTKy;

- OmepeKarolee H3yJYeHrne y4eOHOro MaTepraia 1o ero M3ydeHrs Ha ayzm'q‘opHOM 3aHSTHH;
- IOATOTOBKA K IMMPAaKTHIECKUM 3aHITHIM;

- BBITIOJTHEHME KOHTPOJIBHBIX 3aJaHMUif;

- HOATOTOBKA JIOKJIa/a, MPE3CHTAIUH, IKCIIOHATA HA HAYYHYIO Kombepemmko.

I'opyeckas npo6/ieMHO-0pHEHTHPOBAHHAS CAMOCTONTEIbHAY PaboTa

Bunger pa6or:

- PEIICHKE 3a/1a49 MIOBEIIICHHOH CII0XKHOCTH HA OJIAMITAAIAX TI0 TEOPETHICCKON MEXAHUKE;

- IIOATOTOBKA IOKIIA/IOB, S3KCIOHATOB M Mpe3CHTAlMiA Ha €XeroTHBIX CTYNEHYECKHX HayqHBIX
KOoH(epeHmmsax Bil'Y.

Tembl, BLIHOCHMbBIE HA CAMOCTOSTEIHLHYIO IPOPABOTKY

Lentp TsxecTw.

Tpennue.

CrnoxHoe ABUKEHHE TOYKH.

Mexannyeckas cucrema. Jlunamuka LIEHTpa Macc CHCTEMBEL
INpuammn J{anamGepa.

S

TeMbl KOHTPOJbHBIX 3ggaum‘i

3ananue 1. «IIpon3BoIBHAs IOCKAS CHCTEMA CHIL».
3apanne 2. «OCHOBHBIC BHIBI IBUKEHHS TBEPIOTO TENay.
3ananue 3. «TeopeMa 06 H3MEHEHHE KAHETHIECKO} SHEPrHd MexaaneCKo# CHCTEMBI».

KonTpoan CaMoCTOATEILHOH PaboThI

Bce Buip! camocTosTeBHOM PaGOTH! CTAEHTOB COMPOBOMKIAIOTCS TEKYIIAM KOHTPOJIEM Ha
AyMTOPHBIX 3aHATHAX M E€XCHEACNBHBIX KOHCYNIbTallMaX. KoHTpomb ocymectsisercs B OByX
}opMax: caMOKOHTPONEL M KOHTPOIE CO CTOPOHBI IIPEMIOABATENS C OLEHKON PE3y/IBTATOB paboTHI B
COOTBETCTBHE C IOsIoKeHHeM Bil'V.

JinsA caMOKOHTPOIIS 1O OTAEIBHBIM TEMaM M pa3jiesiaM JHCIHMILIAHE MOTYT HCIIOIB30BATECS
KOHTPOJIbHBIC BOIIPOCHI M TECTHI, IPUBEAEHHEIE B MyHKTE 6.1, a Tak)Ke BONPOCH! AJIs NPOBENCHUS
PEUTHHI-KOHTPOJIA.



IIpaMepsb! KOHTPOJILHBIX 32IAHHI /1/IS NPOBEICHHAN TEKYINeH aTTecTay (pelTHHT -

KOHTPOJIL)
b

IIpumep xonmponvrozo 3a0anus no pasoeny « Cmamuxa»
(petimune koumpono Nel): N

Tema 3aJaHHA: ((HpOI/IBBOJ'II:HaSI IJIOCKasAs CHCTEMA CHID» Ly

Pama HarpysxeHa cunoit F ¥ yJIepXKHABAaeTCs B PABHOBECHH | )
HAJIO)KCHHBIMHU Ha Hee CBA3SMH B TOUYKe A. & = -
Tpebyercs ompenemuts peakuum cBs3eli, mpeHeOperas E,/ &

BECOM pPaMEL
Hano:F,0,a,Db,c.
Onpedenums: Ra, Ma. /4
Ilpumep  xowmponvnozo  3a0anus  no  pasdery
«Kunemamuxa» (petimunz xonmpons Ne2):

A,

Tema 3afaHudg: «OcHOBHEBIE BHALI IBHXXCHHASL TBEPOOTO TEJIa».

Benmyimee 3BeHO mI0CKOro MexaHU3Ma ABHXKETCS 110 3aKOHY B
¢=at, rlie a — MOCTOSAHHBI! KO3 HUITHEHT.

Tpebyercs onpenemuTs CKOPOCTH VA, VB B yCKOpeHUS Wa,
W Touek A m B MexaHW3Ma B NONOXEHHM, YKa3aHHOM Ha
PHCYHKE.

Hano: p=at, a=30°, OA=a.

Onpedenums: va, v, Wa, Ws.

IIpumep xonmponvHozo 3a0anus no paszdeny «Junamukay (peumunz koumpoas Ne3):
Tema 3apanus: « Teopema 06 H3MEHEHHH KHHETHYECKOM SHEPTHH MEXAHHYECKON CHCTEMBIY.

Mexanudeckas cucTeMa, COCTOSIIAS U3 JBYX OTHOPOJIHBIX
Tel A B B, CoeIMHEHHBIX HEBECOMOM HEPACTSKHMOM HHTHIO,
HaYMHAET JBIDKCHUE M3 COCTOSHHUS IOKOS TOJ JEHCTBHEM CHII
TSDKECTH M Napbl CUJI C MOCTOSHHBIM MoMmeHTOM M. Temo A
CKOJIB3MT IO HaKIIOHHON IOBEPXHOCTH O€3 TPEeHUS.

Tpebyercs ompenenuts CKOPOCTH LIEHTpPa Mace Tena A B
3aBHCHUMOCTH OT [IPOHICHHOTO M PACCTOSHHUA S.

Hano: Po=2P, Ps=P, M,

IB=T, 0, S.
Onpeodenumn: vA=VA(S).

CamocrodrensHas  paGotra cryneHTOB B HeobxomuMoM  o0néme  ofecrmedeHo
HH(OPMALHOHHBIME PECYpCaMM LEHTPAbHBIX W3JaTeNbCTB, @ Takke y4eOHBIMH IOCOOHSIMH U
METOJMIECKUMH PEKOMEHIANUAMH, pPa3pabOTaHHLIMH IIpENOJAaBaTesIMA  Kadeapbl, KOTOphIE
BBUIOXKEHBI Ha caiiTe HayqHoi 6ubmorexku Bal'V (cwm. m. 7).



7. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBEC‘I'DE‘IEHI/IE
JUCHHUITIMHBI

@) OCHOGHAA TUMepamypa:
1. TeopeTnaeckas MexaHHKa (3MEKTPOHHEIH pecypc): y4e6. g By3os / B.IL. Lipmuasckuit. — M.:
Abpuc, 2012. — 368 c. http://www.studentlibrary.ru/book/ISBN9785437200797.html
2. Teopernueckas MexaHHKa (NEKTPOHHEIH pecype): yue6Hoe mocobue / M.T. Axmermn, X.C.
I'ymeposa, H.II. ITeryxos. — Kazans: Mzgarenscteo KHATY, 2012. — 139 c.
http://www.studentlibrary.ru/book/ISBN9785788213286.html
3. Teopernueckas MexaHwka [DIEKTPOHHBIH pecype] : y4ueb. mocobue / Bepepuna H.A. - M. :
@JIMHTA, 2015. - http://www.studentlibrary.ru/book/ISBN978597651 7042.htmlj
0) oononnumenvran numepamypa: |
1. Kpatkuii Kypc TeopeTHyeckoit MexanHKH [ DK TpOHHEIH pecypc] / SIxosenko I H. - M. : BUHOM,
2013. - http://www.studentlibrary.ru/book/ISBN9785996322756.html
2. HoBoxmnos A. 1. 3agaum o Teopetrdeckoii Mexamuke. MeToauKa pereHus: y4eb. nocobue s
By30B / A. U. HoBoxwunos. — Bramumup: Bnagumupckmii rocynapcreennsiit yuusepeuter (Bal'y),
2009.— 113 c. http://e.lib.visu.ru/bitstream/123456789/1356/3/00960.pdf
3. llleuenko A.II. IIpakTHKyM MO DHCHUILIHHE "Teopernaeckas mexanuka" / A, I1. [lleuenxo [u
ap.]; mox pem. A. IL IlleBuenko Brajumup: Bragmmupckuii rocysapcTBeHHBIH YHHUBEPCHUTET
(Bnl'Y); 2007 . -115c. http://e.lib.vlsu.ru/bitstream/123456789/1041/3/00513 .pdf
6) nepuoduueckue uzoanua: |

1. Ussectrs Poccuiickoi akanemun Hayk. MexaHHKa TBepIoro tea. [ISSN 0572-3299
http://mtt.ipmnet.ru/ru/. :

2. Ilpuxnamnas MaTeMaTuKa U MexaHuKa. Poccuiickoi akazeMun Hayk. [S SN 0032-8235
http://pmm.ipmnet.ru/ru/.

) HHTePHET-PecypChl:

1. OnexTporHkIit katanor Bal'Y, URL: index.lib.vlsu.ru/cgi-
bin/zgate?Init-+test.xml,simple.xsl+rus.

2. BHyTpeBy3oBckue uspanmii, URL: e.lib.vlsu.ru.

3. 9bC m3parenscrea Jlans: e.lanbook.com

4. Koucynsrant Crynenta, URL: www.studentlibrary.ru.

5. Enunoe okHO pocryma k o6pa3oBaTelbHEIM pecypcam: cmpaBodHas | cucrema, URL:
window.edu.ru. COHepXHUT 3HAYHTENHHOE KOIMUECTBO SMEKTPOHHBIX Y4eOHBIX 1OCOOHH mo BceM
pasjiesiaM QUCITATLINHEL ‘

6. QeepanbHbIH HEHTP HHYOPMAITHOHHO-06Pa30BaTEBHBIX pecypcos, URL: fcior.edu.ru.

7. ®enepansHoe xpanuwimme «EapHas KoUK IUQPOBHIX 06pPa30BaATEIBLHBIX ‘pecypcon», URL:
school-collection.edu.ru.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE III/ICHI/]lH.JII/IHBI

Komnsrotepusrii iiace ayauropus 204-2 Ha 13 paGodmnx Mecr.
MynbTume muitHas nekunonHas aymuropus 209-2 Ha 75 MecT.
MynbTumemuiiHas nexiponHas ayauTopus 229-2 Ha 75 MeCT.
MynbTUMe ARIHEIA KypC TEKIH.

KoMInexTs cnaifiioB Ui NpakTHIECKUX 3aHATHIA.

HacronpHble JeMOHCTPAIIHOHHEIC MAKETEI MEXAHA3MOB.
HacTompHEIE IEMOHCTPAIIHOHHBIE MOJIENTH IIOCKAX MEXAHH3MOB.

= 1B & B e 1D =



Pa6ogas mporpamMma cocTaBlieHa B COOTBETCTBHH C TpeGoBarmsmMu OI'OC BO no HampasieHHIO
28.03.01 «<HaHOTeXHOJIOTHH M MAKPOCHCTEMHAS TEXHAKA.

Pabouyio mporpammy cocrasui pod. kabeapr: TMC ®ummmonos B.H. 2
(®HO, noammucs) S
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IIporpamma paccmorpera i on06pena Ha 3ace1aHmH Kadexper
Ilporoxon Ne Sz 01 st .Zeve roja. /
[y —

3asenyrommii kadeapoii
(®HO, noanucs) / /

B.B. Mopo3sogs

Pa6owas mporpamma paccmoTpena u onobpeHa Ha 3acelaHHH yueGHO-METONUYECKOl KOMMCCHH
HampaBJIeHHS 28.03.01 «HanorexHonornu u MUKDOCHCTEMHasF TEXHUKA)

Mpotokon Ne 77 ot 07 O Ao/ roma.
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JMCT NEPEYTBEPKJIEHUS
PABOYEN ITPOT'PAMMBI JVCITAILTAHEI

PaGouast mporpamma onobpera na 2077 A0S yae6HBIi roJ
IIpotokoun 3acenanus kagempri N~ o1, S 0L 77 roga '
C%Zﬁé:&.&.éx/ (4,
7

3aBexyrommit kadeapoii

Pa6odas mporpamma omo6pena Ha ?{)/f -20r9 y4eOHBIH T
IIpotokon 3acenanms kapeapei e /7 ot 2479 . 20 /¥ rtonma
3asenyrommit kadenpoit A Apﬁke/f,ﬂ/ CH.

Pa6odgas nporpamMmma ogoGpena Ha
IIpoToxon 3acenanus kadempsr No
3aBenyromuii kadempoii

bl 0 I




