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Pabouasi nporpamma qucuMIuInHbI «TeopeTnueckas MEXaHHKay pa3padoTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HANpaBJICHHIO MOJITOTOBKH
«21.03.01 HedrerazoBoe npeno», yTBepxkIeHHOro mpukazoM MuHoOpHayku Poccum Ne 96 ot
09.02.2018 r.;

- HA OCHOBaHMHM Yy4eOHOTO IUIaHa OakajliaBpuara MO HampaBJeHHIO MmoArotoBku «21.03.01

HedTerazoBoe neno» HanpasieHHOCTh (poduib) «KanuTanbHbli U TEKYIIUH PEMOHT CKBaXKUHY.

CocTaBuTeNb K.M.H., O0Y. E.B. lHuwrun

Pabouasi mporpamMma paccMoTpeHa W o0J00peHa Ha 3acefaHWH Kaeapbl MEXaHUKH OT

01.02.2022 r., nmpotokon Ne7.

3asenyroumii kadenpoit JI.T.H., Ipod. Tpymiko B.JIL.

PaGouas nmporpamma corjiacoBaHa:

HavanpHuk ynpaBneHus yaeoHo-
METOIMYECKOTO 00eCIIeueHU K.T.H. Nsanosa I1.B.
00pa3oBaTeNpHOrO MpoIecca




1.1 EJIM U 3BAJJAYU JUCHUTITIUHBI

Heas aucuuniaunbsl «Teopernmyeckasi MexaHuka»: (OPMHPOBAHUE Yy CTYJICHTOB O0a30BBIX
3HaHUI B 00J1aCTU MCCIIEJOBAHUS PAaBHOBECHUS U JIBUKEHUS MATEPUANIbHBIX TEJI M MEXaHUYECKUX CHCTEM
IIOJ, ACUCTBUEM IIPUIIOKEHHBIX K HUM BHEIIHUX M BHYTPEHHUX CHJI, a TAaK)K€ IIOJrOTOBKAa CTYJIEHTOB K
W3YYEHHUIO IMOCIENYIOUUX JUCHMIIMH M PEIIEHUI0 MpOo(ecCHOHANbHBIX 331ay, CBSI3aHHBIX C
IIOCTPOCHUEM U HCCIEJOBAaHUEM MEXAHUKO-MAaTEMaTUYECKUX MOJENEH, aJeKBaTHO ONMCBIBAOLINX
pa3HOO0Opa3Hble MEXaHUUYECKHE MTPOLIECCHI.

OcHoBHbBIE 321a4H M CHHUILJIMHbI:

- N3y4CHHE MEXaHMYECKON KOMIIOHEHTBI COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA,
MOHATUI U 3aKOHOB TEOPETUYECKON MEXAHUKHU;

- OBJIQJICHUE METOJIaMH PEILIEHUS] HAyYHO-TEXHUYECKUX 3a/1ad B 00JIaCTH MEXaHUKH, a TaKXKe
OCHOBHBIMM AJITOPUTMAMH MAaTEMATUYECKOT0 MOJEIUPOBAHUS MEXaHUYECKUX CUCTEM JUIS PEILICHUS
IIPAKTUYECKHX 3a/1a4 B IPO(ECCUOHAIBHON AEATeIbHOCTH,;

- (hopMUpOBaHHE YCTOHYMBHIX HABBIKOB 110 TPUMEHEHHUIO (YHIAMEHTAIbHBIX IOJIOKEHUIH
TEOPETUYECKOW MEXAaHUKM 1P HCCICJOBAHMM MEXAHMYECKHX MOJEIEH TEXHUYECKHX CHCTEM,
HCIIOJIB3YEMBIX HAa TOPHBIX NMPEAIPUATHAX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna «Teoperndeckass MEXaHUKa» BXOJIUT B COCTaB O0s3aTENbHOM YacTH OCHOBHOM
npod)eCCHOHAIBHOW ~ 00pa30BaTeIbHOW MpOTpaMMbl 1O  HampaBlieHHto moarotoBku  «21.03.01
HedrerazoBoe neno», HampaBieHHOCTH (Mpo¢wmib) mporpamMMbl «KamuTampHBId W TEKYHIIHA PEMOHT
CKBaYKMH» U U3y4aeTcs B 4 ceMecTpe.

[IpeamecTByOmMUMH  KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs IUCHUILIAHA
«Teopernueckass MexaHuka» sBIsAOTCS «Maremaruka», «HadyeprarenbHas reoMeTpuss U HWHKEHEpHas
KOMIIbIOTepHas rpapuka» u «dusmkar.

Hucuunnuna «TeopeTndeckass MexaHUKa» SBISETCS OCHOBOINOJArarolled Jisd H3Yy4YeHUs
nucuuiuing «l IpukitanHas MmexaHuka» U «MexaHuKa CIJIOIIHON Cpeabh».

Oco0eHHOCThIO TUCHUIUIMHBI SBISETCS TO, YTO BCE OCHOBHBIE MOHSATHS TEOPETHUECKON MEXaHUKH
BO3HHUKJIM B peE3yJbTaTeé MHOTOBEKOBBIX ONBITOB M HAOMIOJECHUN HaJ SBJICHUSMU TPUPOIBI C
MOCIEAYIOIUM a0CTparupoBaHUEM OT KOHKPETHBIX OCOOCHHOCTEH OTAEIbHBIX OMBITOB M 000OIIECHHEM
psna HaOJIIOACHUH.

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCIHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMMU PE3YJIBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBI

[Tporuiecc u3ydeHus IUCHUIUIMHBI «TeopeTudeckas MEXaHHMKa)» HalpaBieH Ha (OPMUPOBaHUE
CHEAYIOUIMX KOMIETEHIIH:

®opmupyeMble KOMIIETEHIIUH
KO}I U HAUMCHOBAHUEC mmmcaTopa
Conepixanue Koz JAOCTHIKEHHUS] KOMIIETeHIINI
KOMIIETEeHI[HHI KOMIIEeTEeHINH
CrniocobeH pemarh 3a1a4u, OIIK-1 OIIK-1.1. VYMeer wWCIOIb30BaTh OCHOBHBIE 3aKOHBI
OTHOCSIIIECS K JTUCIUILINH MH)KEHEPHO-MEXaHUYECKOTO MO
npodecCuoHATBHON OIIK-1.2. VYMeer wuCHNOIb30BATh OCHOBHBIE 3aKOHBI
NEeSTeIbHOCTH, TPUMEHSIS €CTECTBEHHOHAYYHBIX AWCIMILUINH, MPaBUiIa MOCTPOCHHUS
METOABI MO)IeJ'II/IpOBaHI/Iﬂ, TCXHUYCCKUX CXEM U qepTe>I<eI‘/'I
MaTeMaTU4YeCKOTO
aHajms3a,
CCTCCTBGHHOHay‘-IHI:Ie nu
0OIIenHKEHEPHBIC 3HAHUS




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI

O6mast Tpy10EMKOCTh YU4EOHOM TUCHIUILINHBI cocTaBisieT 3 3a4éTHbie enuuuibl, 108 ak. yacos.

AK. 4acel 1o
Bua y4eOHoii padoThI Bcero ak. yacos ceMecTpam
4

AyauTopHasi pa6oTa, B TOM YHCJIe: 54 54
Jlexrum (JI) 36 36
[Tpaktrueckue 3ansarus (113) 18 18
Jlaboparopusie pabotsl (JIP) - -
CamocrositeabHas padora cryaentos (CPC), B Tom 54 54
quce:
IToaroroBka K JIEKIIUAM 3 3
IToaroroBka K MpakTUYECKUM 3aHATUSAM 15 15
PacuerHo-Tpaduueckas padbota (PI'P) 36 36
IpomexyTounas atrectamus — qud. 3auet (/13) A3 A3
OO0mas TPy10eMKOCTh THCIIHILTHHBI

aK. yac. 108 108

3a4. el. 3 3

4.2. Cogepxanue TUCUUIIMHBI

VY4eOHbIM IJIaHOM MIPELYCMOTPEHBI: JIEKIH, IPAKTUUECKUE 3aHATHS U CaMOCTOsATENIbHAsl paboTa.

4.2.1. Pasznesbl TUCHUIIMHBI U BHABI 3aHATHH
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Paznen 1. Cratuka 36 12 6 - 18
Paznen 2. Kunemaruka 36 12 6 - 18
Paznen 3. Jlunamuka 36 12 6 - 18
Hroro:| 108 36 18 - 54
4.2.2. Coaep:xkaHue pa3aejioB IHCIUINIHHBI
Ne N TpynoeMkocTh
Pa3znennt Conep:xaHue JIeKIMOHHBIX 3aHATUH
n/n B aK. yacax
OCHOBHBIE TIOHATHSI U ONPEAECICHUS CTATUKH. AKCHOMBI
cratukd. CBsi3u U ux peakuuu. Cuctema CXOISIIUXCS
cun. l'eomerpuyeckuii W aHAIUTUYECKHH  CITOCOOBI
1 Paznen 1 cioxeHus cui. I'eomerpuyeckue W aHAJIUTHYECKUE 12
YCJIOBHUSI PaBHOBECHUS CXOASIIMXCS cuil. Teopema o Tpex
cunax. Teopusa Mexanumdeckux map cwi. Ilapa cuim.
Mowment mapel. Teopembl 00 OKBHUBAaJCHTHOCTH |




n/n

Pa3nenant

Conep:xaHue JIeKUMOHHBIX 3aHATUH

TpynoeMkocTh
B aK. yacax

CIIOKCHMM Iap. MOMEHT CHIIBl OTHOCUTENBHO ILIEHTpa
(nnm Toukn). MOMEHT CHIIBI OTHOCUTEIBHO och. Teopema
O CBS3M MOMEHTOB CHWJIBI OTHOCHUTEIBHO OCH U
OTHOCHUTEJIBHO LIEHTPA, HAXOALIETOCAd Ha JITOM OCH.
MoOMEHT CuJIBI OTHOCHTEIBHO Hadajga [eKapTOBOH
cucrteMbl  koopauHaTr. llpuBenenue  NpPOM3BOJIBHOM
IIPOCTPAHCTBEHHON CUCTEMBI CHJI K IIPOCTEHIIEMY BULY.
I'maBHBI BEKTOp M TJIABHBIA MOMEHT CHUCTEMBI CHIL.
BekTopHBIE W AHWIMTUYECKUE YCIOBMSI PaBHOBECUS
IIPOU3BOJIBHOW CUCTEMBI CHJI. AHAJIUTHUYECKUE YCIOBUS
pPaBHOBECHsI IIPOM3BOJIBHOM IUIOCKOM CHCTEMBI CHIL
Craruyecku OINpEIEITUMBIE " CTaTUYECKHU
HeomnpezaenuMmele cuctemsl. Cilydan IpUBEIEHUS CUCTEMBI
CUI K mpocredumiemMy Buay. Teopema O MOMEHTE
paBHOAEHCTBYIOLIEH cuiibl (TeopeMa Bapunbona). Metoz
pacuneHeHus. LleHTp TsKecTu TBepAoro Tena.

Paznen 2

Kunematuka Touku. BektopHblii crmoco06 3anaHus
JBWKEHHsSI TOYKM. Tpaekropuss TOUKU. Bekropsl
CKOPOCTH U YCKOpEeHHsI TOuYkH (Tomorpad CKOpPOCTH).
Koopaunatueléi croco® 3agaHusi JIBUKEHUS TOYKUA B
JIEKapTOBBIX MPSIMOYTOJIBHBIX KOOP/IMHATAX.
Omnpenenenne  Tpaektopuu  Toukd.  OmpeneneHue
CKOPOCTM M YCKOPEHHsS TOYKM IO UX TNPOEKUUSAM Ha
KOOpJIMHATHBIE OCH. ECTeCTBEeHHBIN Ccmoco0 3amaHus
JIBIKEHUS TOYKM. CKOpPOCTh M YCKOPEHHE TOYKH B
IIPOEKIUAX HAa OCH €CTECTBEHHOIO TPEXI'PAHHMKA,
KacaTeJbHOE U HOPMaJIbHOE yCKOpeHUs TOUYKU. CloXKHOE
JIBUXKEHHE TOYKH. OTHOCHTENBHOE, IEPEeHOCHOE U
abCoNIIOTHOE JABMKEHHMsI TOUYKd. Teopema 0O CIOXEHUU
ckopocteil. Teopema o cioxeHHM YCKOpEHHH (Teopema
Kopuomnuca).

KunemaTtuka tBepaoro tena. IloctynarensHoe 1BUKXEHUE
TBEpAOro Tena. Teopema O MOCTYNaTEIbHOM JBHUKEHUH.
Bpamenne TBEpaoro Tteiaa BOKPYT HEMOABUKHON OCH.
VYpaBHEHHE BpaIATEIBHOIO JBM)KECHMS Tena. YTJIoBas
CKOpPOCTb M YIJIOBOE YyCKOpeHue Ttena. CKOpocTH U
YCKOPEHHS TOUYEK TBEPJOTO Teja, BPAIIAFOIIEr0Cs BOKPYT
HEIMOABWKHOM OCU. BeKTOpel yIioBOM CKOPOCTH U
YIJIOBOTO YCKOPEHUS Tena. BelpakeHHe CKOpOCTH TOYKH
BpAILAOLIErocs TeJla U €€ KacaTeabHOr0 U HOPMAJIbHOIO
YCKOPEHMH B  BHJAE  BEKTOPHBIX  IPOU3BEICHUM.
[InockonapamienpHOoe  IBWJKEHHME  TBEpPAOTrO  TeEla.
YpaBHEHHSI TUIOCKOIAPAILICITFHOTO ABMKEHUS (ABUKCHUS
Iockoi  ¢urypsl). Pa3znokeHue IBHXKEHHS IUIOCKOM
burypsl Ha MOCTyHaTelbHOE BMECTE€ C IIOJIIOCOM H
BpallaTeIbHOE BOKPYT nontoca. Onpenenenne ckopocren
TOYEK IIOCKOM ¢urypel. TeopemMa 0 MNPOEKIHUIX
CKOpOCTE€M JBYX TOYEK Tena. MrHOBEHHBIM LIEHTP
ckopocteil. OmpenesieHue CKOPOCTE TOYEK TIOCKOH
(UTypHI C TOMOIIHI0 MTHOBEHHOTO IIEHTPa CKOPOCTEH.

12




Ne N TpynoeMkocTh
Pa3nenant Conep:xaHue JIeKUMOHHBIX 3aHATUH
n/n B aK. yacax

Jrnamuka Toukd. OCHOBHBIE MOHATHS W ONPEACIICHUS.
3akoHbl (akcuoMbl) auHaMuku. Juddepenuuansusie
ypaBHEHUS JBH)KCHUS MaTepUAIbHOM TOUYKM. J[Be 3amauun
JUHAMHUKH TOYKHU. [IpsmonnHeiHbIE Koe0anus
MarepuaibHOW TOYKH. CBOOOIHBIE KOJIEOAHUS TOYKH.
Bemyxaenaple konebanus Touku. OOmME Teopembl
IMHAMHUKM Toukd. KoJHmdyecTBO ABMIKEHHUS  TOYKH.
Nmnynbe cunbl. Teopema 00 WM3MEHEHMM KOJIMYECTBA
JIBIDKEHUS TOukHM. KwuHeTmyeckue MOMEHTHI TOYKH.
Teopema 00 U3BMEHEHUN KUHETUYECKOTO MOMEHTA TOUKH.
Pa6ora cumibl. MomtHocTh. [loTeHImManbHass SHEPrus.
IIpuMepsl BBIYMCIIEHHMS TNOTCHUMAIBHOM DJHEPrUU U
paboThl MOTCHITMAIBHOW CHJIbI. KuHeTnuyeckas sHeprus
MaTepuaibHOW  Touku. Teopema 00 U3MEHEHUU
KMHETUYECKONM SHEPruM TOYKU. 3aKOH COXPaHEHHS
MOJIJHOM  MEXaHMYECKOM HJHEPruM TOYKU. Merton
KHHETOCTATUKU I MaTepUAIbHOM TOYKU (TIPUHIIUIT
Jlanambepa).

3 Pasnen 3 12

Hroro: 36

4.2.3. IlpakTyecKkue 3aHATHUS

Ne . TpynoeMkocTh
Pazpnennt TemaTnka NPaKTHYECKUX 3aHATHI
n/n B aK. yacax

PaBHOBECHE TBepAOro Tena moj JAEMCTBUEM CHCTEMBI CXOIAIIMXCS
cuil. PaBHOBecue TBepIoOro Tena Moja ACHCTBUEM IPOU3BOJIBHOU
IJIOCKOW M MPOCTPAHCTBEHHON CUCTEMBI CUJl. PaBHOBECHE CUCTEMBI
TBEPABIX TEJ U METOJ PACUJICHEHUS.

1 Pazgen 1

OHpGI[GJ'ICHI/Ie KHHEMATUYCCKUX XapaKTCPUCTHUK ABHMKXCHUSA TOYKH.
OHpe,I[CJ'ICHI/IC KHMHCMATHYCCKUX XaApPAKTCPUCTUK BpaAIATCIBHOTIO H
IJIOCKOT'0 ABHMXKCHUA TBECPAOro TEJa. Onpe):[eneHHe KHHEMAaTHYCCKHUX
XapaKTCPUCTHUK CIIOKHOT'O ABUKCHUSA MaTepI/IaJ'ILHOI\/’I TOYKH.

2 Pazgen 2

Pemenue npsiMoii u oOpaTHOM 3a1a4 nuHAMHUKH TOYKH. CBOOO/HBIE
3 Pazmen 3 |konmeOanust MaTepuanbHOW TOukH. I[IpumeHeHume oOOIMIMX TeopeMm 6
JTMHAMUKA TOYKH. METO KHHETOCTATUKH JJIS1 TOUKH.

Hroro: 18

4.2.4. JlaGopaTopHblie padoThI
Jlabopamophvie pabomul He npedycCmMompeHul.

4.2.5. Kypcosbie padoThl (IP0EKTHI)
Kypcoswie pabomwi (npoexmut) e npedycmompensi.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'NH
B xone 00ydeHust npuMeHSIOTCS:
Jlekuum - SIBIISIIOTCS OJHUM W3 BOXHEUINMX BHUIOB YYEOHBIX 3aHATHH M COCTABIISIOT OCHOBY
TEOPETHUYECKOI MOIrOTOBKH 00YUJarOIIXCS.
[lemy TEKIMOHHBIX 3aHSATHH:
- 1aTb CI/ICTCMaTI/IBI/IpOBaHHBIG Hay"-IHI:Ie 3HaHUA 110 AUCHUIIIMHE, aKI_IeHTI/IpOBaTI: BHHUMAHHUEC Ha
HauboJIee CJI0KHBIX BOMPOCAX AUCIUTUTAHBL,



- CTUMYJIMPOBaTh AKTUBHYIO [I03HABATENIbHYIO JAEATEIbHOCTh OOYYaIOUIMXCS, CIIOCOOCTBOBAThH
(OPMHPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTHyeckue 3aHATHUS - COCTABIIAIOT OCHOBY IPAKTHYECKOM MOTOTOBKH 00y4JarOIIuXCsl.

Lenu npakTHYECKUX 3aHSTHIA:

- pa3BUTh HABBIKU CaAMOCTOSITEIBbHONW PabOThl U MPUMEHEHUSI TEOPETHUECKUX 3HAHUM ISl pelleHHs
MPaKTUYECKHX 33/1a4;

- IpUOOPECTH HABBIKM HCIOJIb30BaHUS KOMIBIOTEPHOM TEXHUKHU Ui 0OpaOOTKU Pa3IMUHBIX BHUJIOB
uH(pOopMaLUH;

- YIIIyOUTh M 3aKpENUTh 3HAHUS, MOTYYEHHbIE HA JISKIUSIX U B TMPOLIECCE CAMOCTOSATENLHON padoThI
o0ydaroImmxcst ¢ y4eOHOM 1 HAYYHOH JTUTEePaTypOii;

- 00ecrieunTh KMBOE, TBOPUYECKOE OOCYXKICHHE Y4eOHOro Marepuana B (Gopme IUCKyccuu, oOMeHa
MHEHHSMH 10 pacCMaTPUBAEMBIM BOIIPOCAM.

KoHcyabTanuu (Tekylias KOHCYJbTallusl, HakaHyHe audd. 3auera) SBISIOTCS OHOW 3 (HopM
PYKOBOJICTBA y4eOHOI pabOTON OOYdYarOIIMXCsl M OKa3aHWS UM TIOMOIIM B CaMOCTOSITEIEHOM HW3y4YEeHHH
Marepuana AUCIUIUIMHBL, B JTUKBUJAIMHA UMEIOLIMXCS MPOOEIoB B 3HAHUSX, 33/I0JDKEHHOCTEH M0 TEeKYIIUM
3aHATHUSIM, B TIOJITOTOBKE PacyeTHO-TpaduiecKux pador.

Tekymye KOHCYNbTalluM TPOBOMASATCS MpenojaBaTeNieM, BEAyIIUM 3aHATHA B y4eOHOI rpymre,
HAYYHBIM PYKOBOJIHUTEIICM M HOCSAT KaK WHIUBHUIYyaIbHBIA, TAK ¥ TPYIIOBOM XapaKTep.

CamocrosiTesibHasi padoTa - HampaplieHa Ha YIIIyOJeHHE U 3aKpeIIeHUue 3HAHUi, MOTy4YeHHbIX Ha
JEKIUSIX U APYTUX 3aHATHAX, @ TAKXKE BBIPAOOTKY HABBIKOB CAMOCTOSITEIHFHOTO aKTUBHOTO MPHOOpPETEHHS
HOBBIX, JIOMOJHUTENBHBIX 3HAHWM, MOJATOTOBKY K MPEICTOSIINM YU4eOHBIM 3aHITHUSM U MPOMEKYTOUHOMY
KOHTPOJTIO.

6. OHEHOYHBIE CPEJACTBA JIsd TEKYIIEI'O KOHTPOJISI YCHEBAEMOCTN,
MNPOMEXYTOYHOM ATTECTAIIMU IO U'TOT'AM OCBOEHUS JUCIATLIMHBI

6.1. Ouenounvie cpedcmea 0na camocmoamenvHoil padomsl u MeKyu, €20 KOHmMpOoa
ycnegaemocmu
Pa3znea 1. Ctatuka
AOGCOJIFOTHO TBEPJIOE TEIIO.
Hampasnsromire KOCHHYCHI.
PaBHOelicTBYIOIIAs cHa.
Peakuuu ceszen.
[TpuHIMI 0CBOO0XK1a€MOCTH OT CBSI3EH.

agkrownE

Pasznen 2. Kunematnka

MarepuanbHas TOUKa.

CriocoObl 3a/TaHMS IBMOKCHUS TOUKH.

[Tepeunciute OCHOBHBIE CBOMCTBA MOCTYNATEIHLHOTO ABHKEHHUS TBEPAOTO TEa.
[Ipoekuun yckopeHHsl TOUKH Ha HETIOJIBUYKHBIE OCU JIEKAPTOBOM CUCTEMBbI KOOPAMHAT.
VYpaBHEHHUsI TOCTYMAaTEeIbHOE IBIKCHUE TEa.

agrownE

Paznen 3. Ilnunamuka

OcCHOBHBIE 3aKOHBI TUHAMHUKN MaTepUaIbHON TOUKH.

OcHoBHbIE 337]a4l AUHAMHUKHU TOYKH U METO/bI UX PEIICHUS.
Juddepenunansabie ypaBHEHHE JBUKEHUS MaTePUATbHON TOUKH.
HuddepennnansHoe ypaBHeHHE CBOOOAHBIX TAPMOHUYECKHUX KOIeOaHHi.
OmnpeneneHne KOJIMYECTBA ABUKEHUS MaTEpPUATIbHON TOUKH.
Onpenenenue 31EMEHTAPHOI0 UMITYJIbCa CUJIBI.

ook owndE



6.1.1. IlpumepHbIe pacyeTHO-TpaduUeCKHE 3aTAHUSA

3amanue Nel. HaiiT omopHBIE peakIMUd COCTAaBHOW KOHCTPYKIIUH, KOTOpasi HCIBITHIBACT
BO3JIeiicTBUE BHenTHeH Harpy3ku: P1 = 12 kH, P> = 18 kH, q1 = 2,5 kH/m, M = 21 xH-Mm. 'eomerpuyeckue
pa3Mepsl yKa3zaHbl B METpax.

3amanne No2. JIBWkeHHME TOUYKHM 3aJaHO KOOPJAMHATHBIM CIIOCOOOM Ha I1wiockoctu OXy:
X =2cost M, Y = 2sint M. Cnegyer HalTH TPACKTOPUIO TOYKH U MOCTPOUTH e¢ Ha pucyHke. CKOpOCTb,
MOJTHOE YCKOPEHHE M KacaTelIbHOE YCKOpPEHHE HalTh Kak (yHKuuu BpemeHH. CKOpOCTh, YCKOpEHHE,
KacaTeJIbHOE YCKOPEHHE, HOPMAJbHOE YCKOPEHHE U PAJUYC KPUBU3HBI TPAEKTOPUHU OIPEICIUTh B

MOMEHT BpeMeHHu 11 = 1/4 C. Bextopsl V; W, W,

W, TOKa3aTh HA PUCYHKE.

7!

3amanue Ne3. [pyxunHa xectkocthio 20 H/cMm pacrioniokeHa BIOJb TIOCKOCTH, HAKIIOHCHHON K
ropu3oHTy 1moja yriiom 30°. B HEKOTOpBIE MOMEHT HPYKUHY CKUMAKOT Ha 0,5 CM, IPUKPEIUISIOT Ipy3
Maccel 10 Kr ¥ cOOOMAIOT eMy CKOpOCTh 56 CM/C, HANpaBICHHYIO BBEpPX IMAPAILICIBHO HAKIOHHOW
I0cKocTH. HaiiTu ypaBHEHUE ABMKEHUS TPy3a; aMILIUTYy, YACTOTY U MEPHOJ KoleOaHuii; HanbombIiee

o X

3HAUEHUE MOAYJSI CUJIBI YIIPYrocTH. Maccoil NpyKUHBI, & TAK)XKE CONPOTUBIICHUAMHU ABUKCHUIO Ipy3a U
MpYXUHBI NpeHeOpeub. Hauano koopauHaT B3ATh B IOJOKEHUU CTATHUECKOIO pPaBHOBECHS Ipy3a Ha
npyxuse. [Tpuaats g = 10 m/c?.

6.2. OueHo4YHBIE CPEICTBA /IUIsI TPOBEIEHHSI MPOMEKYTOYHOI aTTecTauuu (Ougg. 3auema)
6.2.1. [IpumepHbIii nepeyeHb BONMPOCcOB K Audd. 3auery:

BOooo~NoaR~wWdDE

0.
11.
12.
13.

Urto n3yyaeT TeopeTuyeckast MeXaHuka’?

Kaxkoe Teno naszpiBaeTcst aOCOIOTHO TBEPABIM?

UTo Takoe HanpapJsAOIINEe KOCUHYCHI?

Kakue cuibl Ha3pIBAIOTCS CTATHYSCKU DKBUBAJICHTHBIMU?

Kaxkas cucrema cuim Ha3bIBA€TCS CTATUUECKH SKBUBAJICHTHON HYJIIO?
JlaiiTe onpeneneHne paBHOACHCTBYIONIEH CUJIBI.

JIro6ast i cucTeMa CHIJI UMEeeT PaBHOACHCTBYIONTYIO?

Yto HA3BIBACTCSA CBI3BIO?

Yro npencTaBisioT COOON peakiiuy CBa3ei?

B ueMm cocTouT nmpuHIMI 0CBOOOKIAEMOCTH OT CBSI3CH?

B dem 3akmmtouaercs Teopema o Tpex cuiiax?

Kaxkue onepamyu MOKHO MPOU3BOAUTH C CUJION, HE HapyIlIas €e JeHCTBUS Ha TBEPJIOE TEJIO?
Kaxkast cucremMa cui1 Ha3bIBaeTCsl CXOAsIIercs?



14. Kak HampaBiieHa peakius MapHUPHO-TIOABUKHOMN OMTOPHI?
15. B kakom ciyyae npoeKIus CUIIbl Ha OCb paBHA HYJIIO?

16.
17.
18.

19.
20.

21.
22.

23.
24,

25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,

45.

UYro u3yuyaer KuHeMaThka?

Uto Ha3bIBaETCSA MaTepUATBLHON TOYKON?

Kakue crmocoObl 3agaHusi TBIKEHUS TOYKU CYIIECTBYIOT M B YEM 3aKIIOYACTCS KKIBIA U3
HUX?

Kak npu koopArHATHOM crIoco0€e 3aJaHusl IBUKEHUS TOYKHU OMPEACTSAETCS €€ TPACKTOPHS?
UeMmy paBHBI NPOEKLUHUU CKOPOCTH TOYKM HAa HEMOABM)XHBIE OCH JEKapTOBOM CHCTEMBI
KOOpAUHAT?

Yemy paBHA MPOEKIIMSI CKOPOCTU TOYKU Ha KacaTeJbHYIO K TpaeKTopun?

Kax onpenensitoTcst NpoeKIMM YCKOPEHUs TOYKM Ha HEMOABUKHBIE OCH JEKaPTOBOM CHUCTEMBI
KOOpJUHAT?

Kaxk mo npoekuusim ycKopeHust ONpeiesIuTh €ro MOYJIb U HaIllpaBJeHUE B IPOCTPAHCTBE?
UeMmy paBHBI NPOEKLIHUH YCKOPEHUS TOYKM HA KacaTeJbHY0 U TJABHYIO HOpMalb K
TpaekTopuu?

B kakux cinyyasx kacareabHOE YCKOPEHUE TOYKH PaBHO HYIIO?

B kakux ciayyasix HOpMaabHOE YCKOPEHHE TOUYKU PaBHO HYIIO?

Kakoe nBuxeHne TBepAOro Tella Ha3bIBaeTCs MOCTYIATEIbHBIM?

MoryT 11 TpaeKTOpHH TOUYEK TeJia MPU €ro MOCTYNATeIbHOM JBUKEHUU OBITH OKPY>KHOCTSAMU?
Ecnu — na, To nmpuBenuTe npuMepsl.

[lepeuncnure OCHOBHbIE CBOMCTBA MOCTYNATEIBHOTO JBUKEHUS TBEPIOTO TENA.

Kakumu ypaBHeHHsIMH 3a/1a€TCs TIOCTYMATEIbHOE JBUKEHHE Tena?

Uro u3yuaeTr n1uHaMuka?

ChopmynupyiiTe OCHOBHbBIE 3aKOHBI TUHAMHUKN MaTepUATbHON TOUYKH.

ChopmynupyiiTe OCHOBHBIC 33/1a4l JUHAMUKHN TOYKH U METObI UX PEIICHHUS.

Urto onpenensitoT HauaabHbIE YCIOBUS?

Hamumure muddepennnansupie ypaBHEHHE IBIDKCHHUS MaTEPHAIBHONU TOUKH.

Hanummre nuddepennnanbHoe ypaBHeHHE CBOOOIHBIX TAPMOHIUYECKHUX KOIeOaHUH.

Urto Ha3bIBaeTCS aMIUTUTYI0M KOJIeOaHU?

Hanummre BbIpakeHHe, OINpeAeNsionlee YacTOTy U IMEPUOJl CBOOOJHBIX TapMOHHUYECKUX
KoJIe0aHuH.

JlaiiTe onpeneneHne KOJIM4eCcTBa JBUKEHUSI MAaTEPUATIbHOM TOUKH.

JlaiiTe onpeneneHrne 3IeMEHTapHOTO UMITYJIbCA CUIIBL.

JlaiiTe onpeneneHre UMIyJbca CUJIbl 32 KOHEYHBIM MPOMEXYTOK BPEMEHH.

3anummuTe TeopeMy 00 W3MEHEHWH KOJIMYECTBA JIBIDKCHHMS MaTepUaIbHOM TOUYKH B
muddepeHranbHON Gopme.

3anummuTe TeopeMy 00 W3MEHEHWH KOJIMYECTBA JIBIDKCHHS MaTepUaIbHOM TOYKH B
WHTETpaIbHON opMme.

Chopmymupyiite TeopeMy 00 H3MEHEHWH KHHETHYECKOTO MOMEHTa TOYKH OTHOCHUTEIHHO
HETOJIBUKHOMN OCH.

Chopmynupyiite TeopeMy 00 H3MEHEHWHM KHHETHYECKOTO MOMEHTa TOYKH OTHOCHUTEIHHO
HETMOABUKHOTO IIEHTPA.

6.2.2. IlpumepHbIe TeCcTOBBIE 3a1aHus K AU Q. 3auety

HIJIN MaTepHaﬂbHOﬁ TOYKH HA3bIBACTCA TCJ1a U1 MaTepHaHBHOfI TOYKH

Bapmuanr 1
Ne Bomnpoc Bapuantsl oTBeTa
Monynb paBHOAEHCTBYIOIIEN IBYX 1 924H
1 paBHbIX 10 Moay:to (5 H) cxonsamuxcs 2 831H
| cuit, 0Opasyomux MexKIy co00M yroi 3 11,32H
45°, paBeH... 4 437H
9 CBs13b10 1151 a0COMIOTHO TBEPIOTO TENa 1 cBoOoxay mepemenieHus: paccMaTpUBaEMOTO




Bomnpoc

BapuaunThl oTBeTa

MaTepuaIbHbIN 00BEKT (TEJIO U/WUITH 2 TOCTyIaTeIbHOE IBMKECHUE O0BEKTA
TOYKa), KOTOPOE OIPaHUYMBACT. .. paBHOBECHS
3 nr00oe IBIKEHHE 0OBEKTA PABHOBECHS
4  B3aumopelcTBHE 00BEKTA PABHOBECHS
Ha 3akpermennyro 0anky AeiCTBYeT 11
IIJIOCKAsi CUCTEMA MapalieIbHbIX CUJI. 2 2
3. | Torma Koau4ecTBO HE3ABUCUMBIX 3 3
ypaBHEHUI paBHOBECHUs Ok OyJIeT 4 4
paBHoO. ..
K Teny npuioxeHbl YEThIpE CHIIbI, 1 7H
napasenbHbie ocu Ox: F1=F2=-51iwn 2 9H
4. | F3 =1, TOraa npu paBHOBECHUH 3HAUCHUE 3 6H
cuibl F4 paBHoO... 4 8H
AOCOII0THO TBEPAOE TENO — 3TO. .. 1 Teno, cBOOOIHO TIEpeMenaroIIeecs B
IPOCTPAHCTBE
2 Teno, JUIMHA KOTOPOTO HE U3MEHSETCS
5 3 Telo, He UCIIBIThIBAIOIEE ICHCTBUE CUII
' 4 Teno, pacCTOSIHUE MEXIY JIOOBIMU ABYMS
TOYKaMHU KOTOPOTO HE U3MEHSAETCS 10T
JIeCTBUEM MPHIIOKEHHBIX K HEMY CHII
JlaHbl ypaBHEHUS IBU)KEHUS TOUKU B 1 8,77wm/c
KoopAuHATHOH dopme: X = t; y = t2. Ecnu 2 224 wm/c
6. | t=1c, To CKOPOCTH TOYKH B ITOT 3 7,64 m/c
MOMEHT BPEMEHHU PaBHa... 4 9,87 m/c
TBepaoe Teno BpamaeTcst BOKpyr 1 343c?
HenmoABIKHOM ocu Oz COTIacHO 2 1,29¢t
7 | ypaBHenuio: @ = mit. Torma B MOMEHT 3 3,14c*
BpemeHHu 0,5 ¢ mpoeKIrs MTHOBEHHOM 4 222ct
YTJIOBOW CKOPOCTH Ha HEMOJBMXXKHYIO OCh
Oz paBHa...
CkopocTb TOUKH A Tela, COBEPIIAIOIIETO 1 2,61wm/c
IIOCTYIATEJIbHOE IBUKEHUE, paBHA 2 1,31 wm/c
g | VA= 5142 j. Torna Momynb aOCOOTHOM 3 5,39 wm/c
" | ckopocTH TOYKH B Tena, yaaneHHo oT 4 9,98 m/c
TOukH A Ha pacctossHue 30 cM, paBHa...
Teopema o CBsI3U MOMEHTA CHIIBI 1 MOMEHT cuiBl OTHOCHUTENBHO IIEHTpa Ha
OTHOCHTEINIFHO IIEHTPa U OCH TUIOCKOCTH M MOMEHT CHJIBI OTHOCHTEIHHO
CBSI3BIBAET. .. ocH
2 BEKTOp MOMEHTa CHJIBI  OTHOCHUTEIBHO
9 LEHTPa, JIEHKAIETO Ha OCH C MOMEHTOM CHIIbI
OTHOCHTEIIEHO TOW e OCH
3 MOMEHT CHJIbI OTHOCHUTEIIBHO IIEHTpa H
KOOPAMHATHOE MPE/ICTaBIECHUE CUIIBI
4 MOMEHT CWJIBI OTHOCUTEIBHO OCH H
KOOPAMHATHOE MPE/ICTaBICHUE CUIIbI
10, Teno BpamaeTcss BOKpYr HENOABUKHON 1 11 pan
OCH C YTJIOBO#M CKOPOCThIO ® = 3t paj/c. 2 10pan




Ne Bomnpoc BapuaHnTtbl oTBeTa
Torna yrinosas koopanHaTa Tesa B 3  6pag
MOMEHT BpEMEHH 2 C paBHA... 4 12 pag
PaBHOnelicTBYIOIIEH CHUITON 1 cwuy, nelicTBEEe KOTOPOM Ha TBEPIOE TEIIO
paccMaTpUBaEMOi CUCTEMBI CHIT WA MaTepUaIbHYIO TOYKY SKBUBAJIEHTHO
Ha3bIBAIOT. .. JIEMCTBUIO 3TOM CUCTEMBI CUIT
2 cwia, ypaBHOBEIIUBAIOIIAS JAHHYIO CUCTEMY
11. cui
3 cumia, MOAYJb KOTOPOH paBeH CyMMe
MOJyJIEW TaHHOW CUCTEMBI
4 cwia, ypaBHOBEILIMBAIOLIAs AEHCTBUE BCE
CHJIBI JAHHOM CUCTEMBI
HenarpyxeHHy1o pyXuUHY C 1 -0,02 Ix
12, KOd(QPHUIHEHTOM 5KeCTKOCTH paBHBIM 100 2 0,03 JIx
H/m pactanynu na 0,02 M. Torna pa6ora 3 -0,01 Ix
CWJIBI YIIPYTOCTH IIPY’KHHBI PaBHA. . . 4 0,04 Ix
MoTopHas J0/1Ka ABHUKETCS TI0 PEKE CO 1 23
13, | cKopocTsio 8 M/c. Cuna TATH IBUTATEIS 2 34
" | paBua 3 500 H. Torga MOIIHOCTE CHIIBI 3 19
TATH JBUTATEINs B KBT paBHa. .. 4 28
Kaxkoe u3 paBeHCTB npeCcTaBiIseT co00i 1 F=F
BEKTOPHYIO 3aITUCh TPEThEH aKCHOMBI 5 E+E =0
14. | craTuku? I
3 F=-F
4 F=F+F,
OpnopoaHsli muMHAP paauyca 10 cm 1 1,3wm/c
BpalllaeTcsi BOKPYT HEMOABM)KHOM OCH C 2 3,5wm/c
15. | yrioBoii ckopoctbio 4 paj/c. CkopocTh 3 04w/
TOYKH, HAXOJIAIIEHCS Ha TTOBEPXHOCTH 4 -2.7wm/c
LWIMHAPA, PaBHA. ..
Jlemma IlyaHCco MO3BOJISET. .. 1 nepeHOCUTH CUITy B TBEPAOM Telle Kak
YTOIHO
2 TepeHOCHUTH Mapy CUJI B MapaLICIbHYIO
IUIOCKOCTH B TeJe
16. 3 TepeHOCUTH CHITY B TBEPJIOM TelIe
napajiesibHO caMoi ce0e, 100aBss K Hell
MIPH ATOM MPUCOEANHEHHYIO TTapy CHII
4  mepeHOCUTH Mapy CHJI B INIOCKOCTH €€
JIEHCTBHS
Kak HanpaBiieHa MTHOBEHHAs! CKOPOCTh 1 B cTOpoHY BOTHYTOCTH TPacKTOPHUHU
TOYKHU? 2 Tlo BHemIHEH HOPMaIH K TPAEKTOPUHI
17. 3 [Ilo BHyTpeHHEW HOPMAJH K TPACKTOPUHU
4 Tlo xacaTenbHOM K TPAEKTOPUHU TOUKH
Teno maccoii 2 kr OpoIIeHO BBEPX € 1 15,0 Ix
noBepxHoctr 3emiu. Uepes 10 ¢ ono 2 10,8 JIx
18, | AOCTHIIIO BBICOTBI 15 m. Uemy paBHa 3 -200,4 x
paboTa CUJIBI TSHKECTHU Tejla MPU ero 4 -300,0 dx
NEepEMEIEHUH Ha 3TY BBICOTY?
19. | Muddepenumnansroe ypaBaenue 1 50kr




Ne Bomnpoc BapuaHnTtbl oTBeTa
KOJIe0aTeIhbHOTO IBHKCHHS MaTepUAILHOM 2 60«kr
TOYKH JIaHO B BUJIC 3 20kr
X +10x =1,5sin(5t +0,4). Eciu 4 40 kr
MaKCHMaJIbHOE 3HAYEHHUE BBIHYKIAIOIICH
cuibl paBHo 60 H, To Macca Touku
paBHa...
[IpuunHOii, BHI3BIBAIOLIEH CBOOOIHBIC 1 Bo3Mymaromas nepuoanueckas cuia
rapMOHHYECKHE KOoIeOaHus 2 BHCIIHSS CHJIa
20. MaTepUaIbHOM TOUKH Ha IPYKUHE 3 cuiia CONPOTUBICHUS
SIBJISICTCSL. . . 4 cuna ynpyroctu (BOCCTaHaBJIMBAIOIIAs CHUJIA)
Bapuanr 2
Ne Bompoc Bapuaunthl oTBeTa
[Tapoii cun Ha3bIBaeTcs ... 1 1Be aHTUMApaANIEIbHBIE CUITBI
2 1B paBHBIC CHIIBI
1 3 1Be mapajuielbHbIe CUJIbI
' 4 COBOKYITHOCTH PaBHBIX 110 MOJYJIO U
IPOTUBOIMOJIOXKHO HAIIPABIEHHBIX CHUII, HE
MMEIOIINX 00IIeH JTUHUU JACUCTBUS
JlaHbI TPOEKIIMKU CUJIBI HA OCH 1 439H
koopauHat: Fx =20 H, Fy =25 H, 2 851H
2. F; =30 H. Torna Moaynb 3TOM CHIIbI 3 1447H
paBeH. .. 4 76,24 H
Tpu BepTHKaNBHBIX TPOCA YAEPKUBAIOT 1 25
KOHCTpyKIHto BecoMm 6 kH. Eciu 2 32
3. | HaTsDKEHHA ABYX TPOCOB paBHBI 1,75 kH, 3 41
TO HaTsDKEHHUE TPeTbero Tpoca B KH 4 08
paBHO. ..
TeopeTnueckas MEXaHHKa — 3TO HAyKa... 1 00 o6mmx 3aKoHaX JBUKEHUSI U PABHOBECHSI
MaTepUaIbHBIX Tell, a TAKXKE O
4 B3aMMOJICHCTBHSX MEXTy HUMH
' 2 00 ycTOMYMBOCTH paBHOBECHS Tell
3 0 IBWKEHUH TBEPIBIX TEI
4 00 ycrmoBUSIX B3aUMOJICHCTBUS TBEPJIBIX TEI
Kaxkoe u3 nepeunciieHHbIX MOJI0KEHUN 1 TIlepssiii 3akoH HeroToHa
MIPEJICTaBIISIET MEPBYIO AKCHOMY 2 Axcuoma o IByX YpaBHOBEIIEHHBIX CHJIAX,
5 CTaTHKU? MIPHJIOKEHHBIX K TBEPJIOMY TEITy
' 3 Bropoii 3akon HeioToHa
4 TlpaBwio mapayenorpamma
JIBKeHHE TOYKH 3aJIaHO B 1 Jo+18%t?
KOOpJIUHATHOU opMe ypaBHEHUSIMU 2 3 +18t
6 | X=3ty= 9t?+6. UeMy paBeH MOIYITh . —
BEKTOpPA CKOPOCTH? 3 \/ 9" +(9t° +6)
4 3t+9t2+6
7. | Yron Mexy BEeKTOpaMu CKOPOCTH H 1 TIlpsmonuHeitHO




Ne Bomnpoc BapuaHnTtbl oTBeTa
yCKOpeHust — ocTpblid. Kak nBuxercs 2 3aMeIJIeHHO
TOouKa? 3 YckopeHHO
4 PaBHOYCKOpEHHO
CKOpOCTh TOYKH A Tella, COBEPIAIOIIETO 1 461
IIOCTYIATEIbHOE IBUKEHUE, paBHA 2 6,31
3 va = 3 i+4 j. Torga MOayIllb CKOPOCTH 3 5,00
' Touku B Tena, yganeHHoi ot Touku A Ha 4 498
paccrosaue 30 cM, paBeH...
Kak Ha3pIBaeTCsl JBHIKEHUE TOUKH 1 AOGCOTIOTHBIM
OTHOCHUTEIIbHO MOBUXHON CHCTEMBbI 2 OTHOCHUTENBHBIM
9. | koopauHAT, KOTOpasi, B CBOIO O4Yepe/ib, 3 TlepeHocHBIM
JBUKETCS OTHOCUTEIBHO HETIOBUKHON 4 TlocrynmarenbHbIM
CHUCTEMBI KOOpJUHAT?
Teno BparmaeTcst BOKpYr HEMOIBUKHOM 1 11pan
OCH C YTJIOBOU CKOPOCThIO ® = 5t pan/c. 2 10 pan
10. | Torma yrioBasi KoOopiMHATA Tela B 3 6pan
MOMEHT BpEMEHH 2 C paBHa... 4 12 pag
[Tepenocnas _cpe;la BpAaIlaeTCs C YIIIOBOU 1 W =20, xV,
CKOPOCTBIO ®,, OTHOCUTEIIBHO HEE 2 W =0
11. | aBuwkercst Touka co CkOpocThIO V. . Yemy 3 W =2V x®,
paBHO yckopeHue Kopunonnca? 4 W =w, xV
ITo HakIOHHOM TUIOCKOCTH (Yroi 1 2,5m/c?
HakJIoHa paBeH 30°) nBUraeTcs CTakaH ¢ 2 3,5m/c?
12 BOJIOH TakK, 4TO CBOOOHAS TTOBEPXHOCTh 3 4,9 m/c?
BOJIBI MapajuieibHa HAKJIOHHOMN 4 98 wm/c?
IJIOCKOCTH ABI>KeHUs. Torna yckopeHue
CTaKaHa paBHO...
IIpu nocTynareabHOM ABUKECHUU 1 v,=v,
TBEPJIOTO TeJIa TOYKa A UMEeT CKOPOCTh v
13, V,. Uemy paBHa CKOpPOCTh TOUKH B 3TOTO 2 V= FA
TeJla, OTCTOsIIEH OT A Ha paccrosiHue h? 3 v, =v,-h
4 v,=0
[TepBas, umm npsiMast, 3a1a9a JMHAMAKA 1 HaxOXJICHHWH 3aKOHA JIBW)KCHHS TOYKH IT0 €
3aKJIIOYAETCA B ... CKOPOCTH
2 HaxOXICHWH CHJI, MPHIOKECHHBIX K TOYKE, IO
14, 3aJIaHHOMY 3aKOHY JTBUKCHHS
3 HaxXOXJICHUU 3aKOHA JIBHKCHUS TOYKH TI0
3aJlaHHBIM CUJIaM
4  HaXO0XJICHUW YCKOPECHHS TOYKH I10 3aaHHBIM
cuJIaM
Teno maccoit 20 Kr IBHXETCS 1 600H
OCTyHaTeNIbHO ¢ yckopenuem 20 m/c?. 2 500H
15. Torma Molysb TJIAaBHOTO BEKTOPA CHJT 3 300H
VHEpLUU PaBEH. .. 4 400H
16. | AMmunTy/na cBOOOHBIX TAPMOHUYECKUX 1 1nocrosiHHAs BeIWUYMHA, HE 3aBUCSIIAS OT




Ne Bomnpoc BapuaHnTtbl oTBeTa
Koje0aHuil MaTepuanbHON TOYKH — 3TO. .. HaYyaJIbHBIX yCIOBUHI
2 TIOCTOSIHHAs BEIIMYMHA, 3aBUCAIIAS OT
HaYyaJIbHBIX yCIOBUH
3 mepeMeHHas BEIMYMHA, KOTOPasi C POCTOM
BpEMEHHU YOBbIBAET /10 HYJIsS
4 nepeMeHHas BeJIMYMHA, KOTOpPasi C POCTOM
BPEMEHHU BO3PACTAET
Cucrema ypaBHEHHUI paBHOBECHS 1 Tpex ypaBHEHUI B IPOEKIUAX CUI U OJTHOTO
TBEPJIOTO TeJa B IPOCTPAHCTBEHHOM YpaBHEHUSI MOMEHTOB
CJIy4ae COCTOMT U3... 2 JBYX ypaBHEHHH B MPOEKIUAX CHJI HA OCU U
17. YpPaBHEHUS MOMEHTOB
3 Tpex ypaBHEHHH B MPOSKIUAX CHJI HA OCH
4 Tpex ypaBHEHMI B MPOEKIMIX CHJI HA OCU U
TPEX YPABHEHUII MOMEHTOB
MarepuanbHasi Touka CBOOOIHO 11
JIBUTAETCs B IIpOCTpaHcTBE. Toraa uncio 2 2
18. | cremeneit cBOOOABI ATOM TOYKH PABHO. .. 3 3
4 4
YactoTa BBIHYKIECHHBIX KOJICOaHHI 1 omnpenensercs napaMmerpamu KojedbaTeabHON
MAaTepHAIbHON TOYKH. .. CUCTEMBI (MAacCOM Ipy3a U KECTKOCTHIO
IPYKHHBI)
19. 2 paBHA YaCTOTE BO3MYIIAOIICH CHITBI
3 Bcerja paBHa cCOOCTBEHHOM 4acTOTe
CcBOOOIHBIX KOJIEOaHUNI
4 3aBHUCHUT OT BEJTMYUHBI CUJIbI COMIPOTHUBIICHUS
KonnqeciTBo JBUKEHUS TOUKH — 3TO 1 = |f|
BEKTOp (], paBHBIM. .. 2 G=mw
20. _
3 g=F-At
4 Q4G=mv
Bapuanr 3
Ne Bomnpoc Bapuantsl oTBeTa
Cunel F1 = F2 =10 H u F3 naxogsarcs B 1 S5SH
paBHOBecHHU. JIMHUU NENCTBUA CUIl 2 8H
1. | mexny coboit oOpa3yroT yrisl o 120°. 3 10H
Torma monynb cunbl F3 paBeH. .. 4 12H
Kaxkoe n3 nepeuncieHHbIX MOJI0KEHNN 1 Bropoii 3akoH HetoToHa
MIPEJICTaBISIET BTOPYIO aKCUOMY 2 AxcuoMma 0 IByX YpaBHOBEIICHHBIX CHJIAX,
CTaTUKU? MPUJIOKEHHBIX K TBEPAOMY TEIY
5 3 K tBepaomMy Temy MOKHO JOOABISTH WU OT
' HEro oTOpachlBaTh ypaBHOBEIIEHHYIO
CUCTEMY CHJI
4  Tlepsslii 3akoH HproToHa
Jana cuna F=3 i+ 4 j+ 5 k. Torna 1 0,498
3 | KOCHHYC yriia Mes1y BEKTOPOM 3TOM 2 0,707
" | cunbl ¥ ockio KoopauHAT Oz paBeH. .. 3 0,341
4 0,252




Ne Bomnpoc Bapuantsl oTBeTa
VYKka3aTh MaKCUMaJIbHOE YHCIIO 1 Hlects
HE3aBUCUMBIX YPAaBHEHUI PaBHOBECUS 2 JlBa
4. | mist cxonsiueiicss CUCTeMbl CUJT Ha 3 UYersipe
IIJIOCKOCTH 4  TIlate
JlaHa ypaBHOBELIEHHAs] CUCTEMA U3 1 OH
5 yeThIpex cui ¢ moayssimu 2H, 4H, SH, 2 16 H
"~ | 1H. Yemy paBeH MOIyJIb 3 21H
PaBHOJICHCTBYIONICH ATUX CUII? 4 128 H
JlaHbl ypaBHEHUS IBH)KCHHS TOYKH B 1 4,29 m/c?
6 | KoopaumaTHOif popme: X =ty = t?. Ecrmn 2 2,00 m/c?
" | t=1c, TO yCKOpPEHHE TOYKH B 3TOT 3 6,33 m/c?
MOMEHT BPEMEHH PABHO. .. 4 8,94 m/c?
B kuHemartuke u3y4aror... 1 yCTOWYMBOCTH pa3MUYHBIX JBUKCHHIM
TBEPJIOTO Tela
2 yCIOBHS paBHOBECHS U JIBIXKEHUS TBEPIIOTO
7 TeJa B pa3HbIX CIIydasx
' 3 JBWXKEHHE TeJN MPH y4eTe JCHCTBYIOLIUX CUTT
4  nBuxeHue Ten 0e3 yuera IpUYuH,
BBI3BIBAIOIINX TH JBUKEHHUS, TO €CTh
JICACTBYIOIINX CHJI
Huck paguyca 0,5 M ¢ HIEHTPOM B TOUKE 1 3,0 m/c?
O BpaiaeTcst BOKpYr HENOJIBUKHOW OCH 2 2,0m/c?
8 Ox ¢ yrioBoi CKOpOCTbIO, paBHOM 3 0,5 wm/c?
" | 2 pan/c. UeMy paBHO YCKOpEHHE TOUKH, 4 1,0 m/c?
HaxoJsIIeNcs Ha cepeIuHe panyca
aucka?
CkopocTH ABYX TOYEK TUIOCKOH (PUTYpBI 1 Ha GeckoHeUHOCTH
PaBHBI IO BEJIMYMHE U HE TTApAJIJICTHHBL. 2 B omHON U3 3THX JBYX TOYEK
9 I'ne HaxoaUTCSA MTHOBEHHBIN LEHTP 3 Psamom ¢ mnockoit ¢purypoi
" | ckopocTeit? 4 Ha nepeceyeHnH pajnycoB KPUBHU3HBI
TPaeKTOPHIl TOUEK
CkopocTb TOUKH A Tela, COBEPIIAIOIIETO 1 2wm/c?
TIOCTyMAaTeIbHOE JBMKEHIE, PaBHA 2 5wm/c?
10. | va =3 i+4 j. Torma MOyIb YCKOPEHHS 3 0wm/c?
To4kH B Tena, ynaneHHoM oT Touku A Ha 4 3 wm/c?
paccrosinue 30 cM, paBeH. ..
Kaxkoe u3 nepednciieHHbIX OJI0KEHUN 1 Axcuoma o IByX YpaBHOBEILIEHHBIX CHJIaX,
MPEACTABIISIET YETBEPTYIO aKCUOMY MPUJIOKEHHBIX K TBEPAOMY TEIly
CTaTUKu? 2 K tBepaomy Temy MOKHO JOOABISATh WU OT
HEro oTOpachIBaTh YPaBHOBEIICHHYIO
11 CUCTEMY CHJI
3 IIpaBuiio mapamnenorpaMma Mpu CIOKESHUH
JIBYX CHJI
4  3aKoH paBEHCTBA JACUCTBUS U
MPOTHUBOICUCTBUS
I'py3 1 maccoii 1 kr HaxonuTCs Ha 1 582H
12. | mnockoctH Tena 2. Temo 2 ABMKeETCS B 2 6,776 H
BEPTUKAJIbHBIX HAMPABJISIIONINX BHU3 C 3 489H




Bomnpoc

BapuanThl oTBeTa

yckopenneM 2 m/c®. Torna cuna 4 781 H
JaBJIeHUd rpy3a | Ha Teno 2 paBHa...
Tesno moa nelcTBUEM IMOCTOSIHHON 1 0,654 JIx
ropusonTansHoOU cuiel F =1 H 2 0,866 Ix
HOJTHUMAETCS 10 HAKJIOHHOU 3 0,388 JIx
13, | MOBEPXHOCTH (yron HakJioHa 4 0,932 Ix
noBepxHoctu paseH 30°). Eciu Teno
MPOMJET MyTh 1 M MO HAKJIOHHOMN
MMOBEPXHOCTH, TO CHJIa COBEPUIUT paboTy,
paBHYIO. ..
MarepuanbHas Touka maccoit 10 xr 1 10,0c*
14, | coBepiaet cBOOOIHBIE KOJIEOAHUS Ha 2 1,0ct
- -1
npyxuHe xxectkocteio 10 H/em. Yacrora 3 53c
KoJieOaHUH TOYKH paBHA. .. 4 47ct
Teno maccoii 10 Kkr gBuxeTCs 1 4wm/c?
MOCTYNATENbHO 110 TOPU30HTATBHON 2 5wm/c?
15. | MIOCKOCTH CO CKOPOCTBIO 5 M/C. 3 3wm/c?
VYckopenue Kopuonurca kax10i TOUKu 4 0wm/c?
TeJa PaBHO. ..
KOHH‘IGETBO JBUKEHHS TOYKH — 3TO 1 G=>F
BeKTOp (|, paBHBIM... 2 G=mw
16. =
3 gd=F-At
4 g=mv
I'py3, noaBeIICHHBIN HA NIPY)KUHE, 1 He uzmenunaco
coBepaeT cBOOOIHBIEC KOJICOaHNSI. 2 YBenuumiach B TPH pasza
17 3areM K HeMy J100aBUIU TPY3, B TPH paza 3 VYmMmeHwmmiach B iBa pasa
0osb1Kii nepBoHavyanbHoro. Kax npu 4 VYBenuuuiach B JIBa pa3a
3TOM M3MEHMIIACh YaCTOTa CBOOOIHBIX
Kose0aHui?
MarepuanbHasi TOUKa IBUTAETCA B 1 1
mockocTu OXy mo TpyOkKe, 2 2
18. | pacmonoxenHo# BIoab ocu OX. 3 3
Torma yuciio creneneii cBOOOABI ATOM 4 4
TOUYKH PaBHO...
JuddepennnanbHoe ypaBHEHNE 1 25
KO0JI€0ATEIBHOI0 ABIKEHUS 2 00
19. | MaTepuaNbHON TOYKH UMEET BHT 3 08
50% +30x = 20sin10t . Toraa 4 17
KOX(QPHUIMEHT NeMI(PUPOBAHUS PABEH. ..
JuddepeHnnanbHoe ypaBHEHNE 1 5
K0J1e0aTeIbHOTO ABUKCHUS 2 6
20. MaTepHATLHOM TOYKH JIaHO B BUJIC 3 7
SX +320x =90sin7t . Torna yriosas 4 8

94acTOTa COOCTBEHHBIX KOJICOAHUI TOUKU
paBHa...




6.3. Onucanue nMoka3areJieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

IIKAaJI OICHUBAHHUA

6.3.1. KpuTepuu onieHOK MPOMeKYTOUHOMH aTTecTanun (MnddpepeHIHPOBAHHOTO 3a4ETA):

Ilpumepnaa wkana oueHUGAHUA 3HAHUIL NO  60NPOCAM/GbINOJIHEHUI)  3A0AHUL
oughghepenyuposannozo 3auema:
Onenka
IHoporossrii Yrayos1eHHbIi IIpoaBunHyTHIH

«2»
(Hey10BJICTBOPUTEJIBHO)

YPOBE€Hb OCBOCHUS

YPOBC€Hb OCBOCHUSA

YPOBE€HbL OCBOCHUS

«3»
(Y10BJI€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(0TJIMYHO)

ITocemenne menee 50 %
JIEKITMOHHEBIX U
MPaKTUYECKUX 3aHATUM

ITocemenue ne menee 50
% JIEKIITMOHHBIX U
MPaKTUYECKUX 3aHATUN

ITocelnienne He MeHee
70 % IEeKUMOHHBIX U
MPAKTUUECKUX 3aHATUN

[Tocemenue He MeHee
85 % JIEKLIMOHHBIX U
MPaKTUYECKUX 3aHATUN

CryneHT He 3HaeT
3HAYUTEJILHON YacTH
Marepuaia, JoImycKaeT
CYIIECTBEHHBIE OINOKHU B
OTBETaX Ha BOIPOCHI

CTyneHT mOBEepXHOCTHO
3HACT MaTepUal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
TUCIIATLUTAHBI, TOTTYCKaeT

CTyneHT X0poIlo 3HaeT
MaTepuai, TpaMOTHO U
II0 CYIIECTBY U3J1araer
€ro, JoImycKas
HEKOTOPbIE HETOYHOCTH

CTyneHT B MOJTHOM
00BEMeE 3HAET MaTepua,
rPaMOTHO H I10
CYIECTBY U3JIaraeT ero,
HE JIOImycKast

MpOrpaMMoi 00yJIeHus
3aJaHUN HE BHIIIOJTHEHO

3aJaHHA BBIIIOJITHCHBI
YAOBJICTBOPUTCIBHO

HETOYHOCTH B OTBETE HA B OTBETE Ha BOIIPOC. CYIIECTBEHHBIX
BOIIPOC HETOYHOCTEH B OTBETE
Ha BOIPOC
He ymeer Haxoauth WNHorpa Haxonut YBEpEeHHO HAXOAUT Bbezommbouno HaxoquT
pelieHus OOJNBIIMHCTBA peieHus pelieHus perieHus
MIPeTyCMOTPEHHBIX MIpeyCMOTPEHHBIX MpeyCMOTPEHHBIX MPeyCMOTPEHHBIX
MPOTpPaMMOii 00yUIEeHUS MpOrpaMMoii O0y4eHusl | Mporpammoit oOyueHus MIpOrpaMMoit
3alaHUN 3a1laHUN 3a/laHUA o0y4eHus 3a1aHui
BonpmHCTBO IIpenycMmoTpenHsle IIpenycmoTpeHHbIe IIpenycmoTpenHsle
IIPELyCMOTPEHHBIX MPOTrpaMMoii OOyYeHHUsT | MporpamMMoi oOyueHHs | MpPOTrpaMMoOi 00y4eHUs

3alaHus YCIICIIHO
BBITTOJTHCHBI

3aaHud yCIICIIHO
BBIITOJTHCHBI

IIpuMepHas KA/ OLEHUMBAHUS 3HAHUI B TECTOBOM (popme

KosimyecTBO NpaBUIIbHBIX O0TBETOB, % Ouenka
0-49 HeynoBneTBopuTenpHO
50-65 Y 10BIETBOPUTEITHHO
66-85 Xopo1io
86-100 OTiimyHO

7. YYHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYHEHHUE
JUCHUTIJINHBI
7.1. Pexomenayemasi uTeparypa
7.1.1. OcHoBHas TUTEpaTypa
1. byrenun H.B. Kypc teopernueckoii mexanuku: yue6Hoe nocodue / H.B. byrenun, S.J1. Jlyn,
J.P. MepkuH. - Cankr-ITetepOypr: Jlans. 2020. 732 c. https://e.lanbook.com/book/143116
2. Memepckuii U.B. 3agaun o TeopeTndeckoit MexaHuke: yuyeOHoe mocooue / V.B. Memepckuid.
- Cankrt-IletepOypr: Jlanb. 2019. 448 c. https://e.lanbook.com/book/115729
3. COOpHHMK KOPOTKHX 3aJlad IO TEOPETUYSCKOW MEeXaHWKe: ydeOHOe MmocoOue / Mo pefakiueit
0.D. Kerme. - Cankr-IlerepOypr: Jlans. 2020. 368 c. https://e.lanbook.com/book/138186
7.1.2. lonoJIHUTEILHAS JINTEPAaTypa
1. JlueBckmii B.A. Teopernyeckass mexaHuka: yueOHoe mocobue / B.A. JlueBckuit. - CaHKT-
[etepOypr: Jlans. 2016. 336 c. https://e.lanbook.com/book/71745
2. JlueBckmii B.A. Teoperuueckas Mexanwka. COOpHUK 3amaHuii: ydeOHoe mocobue / B.A.
Juesckuii, I.A. Manbiesa. - Caukr-IlerepOypr: Jlans. 2018. 192 c. https://e.lanbook.com/book/98236



https://e.lanbook.com/book/143116
https://e.lanbook.com/book/115729
https://e.lanbook.com/book/138186
https://e.lanbook.com/book/71745
https://e.lanbook.com/book/98236

7.1.3. YueOHO-MeTOAHYECKOe o0ecIeYyeHue
1. Teopernueckas  mexanuka. Craruka.  Kunemaruka: Meroguueckue — ykasaHus — K
camoctosaTenbHor padotre / Cankt-lIletepOyprckuit ropusiii yHusepcuter. Coct.: M.U. BepmmnuH,
B.I'. Menbnukos, E.B. [umkun. CI16, 2020. 60 c. http://ior.spmi.ru.
2. Teopetnueckas MexaHuka. JJuHamuka: MeTOIMUECKHE yKa3aHUS K CaMOCTOSITENIbHOU padoTe /
Cankr-IlerepOyprckuit ropusiii yuusepcurter. Coct.: M.U. Bepmunun, B.I'. Menbaukos, E.B. umkus.
CII6, 2020. 31 c. http://ior.spmi.ru.

7.2. ba3bl JaHHBIX, 3JIeKTPOHHO-0MOIMOTEYHbIe CHCTEMbI, HHPOPMAIMOHHO-CIIPABOYHbIE U
MOMCKOBbIE CHCTEMBbI

1. Espometickas mudposas 6udnmoreka Europeana: http://www.europeana.eu/portal

2. Koncynmprantllnroc:  cnpaBOYHO-TIOMCKOBas —~ cWcTeMa  [DIEKTPOHHBIA — pecypc]. -
www.consultant.ru/

3. HudpopManmoHHO-U3IATEILCKAN IICHTP 1O TEOJIOTHH U HEAPOINOIh30BAaHUI0 MHUHHCTEPCTBA
MpUPOJHBIX pecypcoB U 3kojorun Poccuiickoit ®enepauun - OO0 "TEOMHO®OPMMAPK":
http://www.geoinform.ru/

HudopMannoHHO-aHATHTHYECKUI IeHTp «Munepan»: http://www.mineral.ru/
Muposast nugposas oudmuoreka: http://wdl.org/ru

Hayunas anekrponnast 6ubnuotexa «Scopusy: https://www.scopus.com
Hayunas snexkrponnas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com
Hayunas anekrponnas 6ubnuoteka «eLIBRARY»: https://elibrary.ru/

[Moptan «'ymanutapraoe oOpasoBanue» http://www.humanities.edu.ru/

10. denepanphbiii moptan «Poccuiickoe odbpazoBanue» http://www.edu.ru/

11. ®enepanbuoe xpanmnume «EauHas kojurekuust OUQPOBBIX 00pa30BaTENBHBIX PECYPCOBY
http://school-collection.edu.ru/

12. Tlouckorsie cuctemsl Yandex, Rambler, Yahoo u ap.

13. DnexrpoHHO-0MONIMOTEYHAS cucreMa U371aTeIbCKOTO LEHTpa «JIanpy:
https://e.lanbook.com/books

14. DOnextponnas  6ubmmoreka  Poccuiickoit  ['ocynmapctBennoit  bubmmorexku  (PT'B):
http://elibrary.rsl.ru/

15. DnexrponHas Oubnuoreka yueOHMKOB: http://studentam.net

16. DaexTponHO-0HOMMOTeuHas cuctema «OBC IOPANTY»: www.biblio-online.ru.

17. DOnextponHas OubnuoreuHas cucrema «HanmoHanbHbI HU(pPOBOM pecypc «PyKOHT»»:
http://rucont.ru/

18. DnexrponHo-6MOIMOTEYHAs cucTeMa http://www.sciteclibrary.ru/

©oN A

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCLHUIIJINHBI

8.1. MaTepuaIbHO-TEXHUYECKOE OCHAIIIEHHE ayTUTOPHIi

AyauTopuM 1Jisl NPOBeAeHUS JIEKIHMOHHbIX 3aHATHI

64 nocadounvix mecma

OcHaimeHHOCTh: MynbTUMEIUHHBIA MPOEKTOpP — 1 IMIT., MPOEKIMOHHAS ammaparypa: UCTOUYHUK
6ecniepeboitHoro nuranus — 1 mr., 3kpad — 1 wrt., HOYyTOyK - 1 MWT., (BO3MOXXHOCTh JOCTyNa K CETH
«MHTepHeT»), cTOlKa MOOMIIbHAS — 1 mIT., CTYN A CTyAeHTOB — 64 mIT., Kpecio npenojasareis — 1 mr.,
cToJ - 33 1mIT., MepeHOCHAast HACTOJbHAs TpUOYHa — | mIT., ToCKa Oeras HaCTeHHAass MarHUTHO-MapKepHas —
1 wrT., nIakaT B paMKe HaCTEHHBIN — 4 IIT.

[lepeuenp JHMIIEH3MOHHOTO MporpaMmmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecrnicuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader (cBoOomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGomaHO
pactpoctpansiemoe I10), Java Runtime Environment (cBoGomuo pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe


http://www.geoinform.ru/
http://www.mineral.ru/

I10), Inkscape (cBoboaHo pacmpoctpansemoe [10), XnView (cBob6oaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmipoctpansiemoe [10), FAR Manager (cBo6oano pacripoctpansemoe I10)

56 nocaoounwvix mecm

OcHaieHHOCTh: MynbTUMEIUNHHBIA MPOEKTOP — 1 IUT., MPOEKIMOHHAs anmnaparypa: UCTOYHUK
OecnepeboitHoro nmutanuss — 1 mT., 3kpad — 1 mT., HOYyTOyK — 1 MmT., (BOBMOXKHOCTh JOCTyNa K CETH
«HTepHeTY), CTOMKAa MOOMIIBHAS — 1 IIT., CTYN A CTYAGHTOB — 56 WIT., Kpecio npenojasareis — | mr.,
croi — 29 mT., MepeHoCHass HACcTOJIbHAs TPUOyHa — | IIT., TOCKa HACTEHHAs MarHUTHO-MapKepHas —
1 mit., Iulakat B paMKe HaCTEHHBIN — O IT.

[lepeuens aMIIEH3MOHHOrO mporpammHoro obecrmeuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpammuoe obecncuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacnpocrpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBobGOaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacnpocTpaHsIieMoe
[10), Inkscape (cBoGoaHo pacmpoctpansiemoe I10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oaHo pactipoctpansiemoe I10).

52 nocadoynvix mecma

OcHameHHOCTh: MyJIbTHMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro nuranus — 1 wr., skpan — | mr., HOYTOyK — 1 mT., (BO3MOXHOCTh JOCTyNa K CETH
«aTepHETY), CTOMKA MOOMIIbHAS — 1 IIT., CTYJ ISt CTYIGHTOB — 52 WIT., Kpecio npenogasaresst — 1 mr.,
CTON — 26 WIT., IEPEHOCHAsE HACTOJIbHAS TpUOyHa — 1 IIT., TOCKa HACTEHHAas: MAarHUTHO-MapKepHas —
1 mrT., makat B paMKe HaCTECHHBIM — 5 IIT.

[lepeueHp JHMIIEH3MOHHOTO IporpamMmHoro obecrneuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmmuoe obecnieuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHO pacmpoctpansiemoe I10), Foxit Reader (cBo6ommHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacrnpoctpansemoe I[10), Chromium (cBoGoaHO
pacopoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboano pacnpoctpansiemoe [10), XnView (cBo6oano pactpoctpansiemoe [10), K-Lite
Codec Pack (cBoboHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

30 nocadounvix mecm

OcHnaienHocTh: CTON ayAUTOpPHBIN — 16 WT., cTyn ayauTopHbiid — 30 mT., 1ocKa HacTeHHas — 1
IIT., KPECcIo TMpernojaaBareds — | INT., MepeHOCHas HacToibHas TpuOyHa — 1 mT., MiakaT — 3 IT.
[lepexatHast MmynpTuMenuitHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo CPU
T7700 2.40GHz 2 I'b); mbiubs npoBognas Genius Laser; mpoexktop DLP Texas Instruments VLT-
XD600LP; croiika mepenBkKHAs METALTHYECKAass MHOTOSIPYCHAs).

[lepeueHp JUIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AuntuBupycHoe mporpammuoe obecredenune Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpocrtpansemoe [10), FoxitReader (cBoOomnHo pacmpoctpansemoe [10),
SeaMonkey (cBob6omno pacmnpoctpansemoe [10), Chromium (cBo6ogHO pacmpoctpansiemoe 110), Java 8
Runtime Environment (cBo6oano pacrpoctpansemoe [10), doPDF (cBo6onno pacnpoctpansemoe 110),
GNU Image Manipulation Program (cBoGoano pacmpoctpansiemoe I10O), Inkscape (cBoGomHO
pacrpoctpansiemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-LiteCodecPack (cBoGoaHO
pacmpoctpansemoe [10), FAR Manager (cBo6oan0 pactpoctpansiemoe [10).

AyauTopuM 1Jisl NPOBEAeHUS MPAKTHYECKUX 3aHATHI

30 nocaooynwvix mecm

OcnamenHocTh: CTON ayAUTOPHBIN — 16 WT., cTyn ayauTopHslid — 30 mT., 10cKa HacTeHHas — 1
T., KPECJIO TpernojaBarens — | IIT., mepeHoCHas HacTojbHas TpuOyHa — 1 mT., turakat — 3 1mIT.
[lepexatnast mynbTUMeUiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo CPU



T7700 2.40GHz 2 T'b); memmp mpoBogHast Genius Laser; mpoektrop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBuxkHasi METANIMYECKAst MHOTOSIPYCHas ).

[Tepeuens IUICH3HOHHOTO MporpamMmmuoro obecmeuenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AuntuBupycHoe mnporpammHoe obecreuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpocrpansemoe I10), FoxitReader (cBobomno pacmpoctpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBobogHO pacnpoctpansemoe 110), Java 8
Runtime Environment (cBo6oano pacmnpoctpansemoe I10), doPDF (cBo6oano pacmpocrpansemoe I10),
GNU Image Manipulation Program (cBoGomuo pacnpoctpansemoe I1O), Inkscape (cBoOomHO
pactpoctpansemoe [10), XnView (cBobomHo pacnpoctpansemoe [10), K-LiteCodecPack (cBoGomHo
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe 110).

28 nocaooyHwvix mecm

OcHnaieHHoCTh: CTOJN ayAUTOPHBIN — 16 WIT., CTya ayAuTOpHbIN — 30 mIT., 10CKa HacTeHHas — 1
IIT., KPECJIO MpernoaaBares — | mT., nepeHoCHas HacTOoJIbHAs TpuOyHa — 1 1IT., m1akar — 3 mrT.
[lepexatHast MynbTUMeuitHast yctaHOBKa (HOYTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo CPU
T7700 2.40GHz 2 I'b); mbitns npoBoaHas Genius Laser; mpoektop DLP Texas Instruments VLT-
XD600LP; croiika nepeBuyKHasi METAJUIMUECKAs MHOTOSIpYCHasl).

[Tepeuens nuieH3nOHHOrO IporpaMMuoro obecneueaus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, Autusupychoe nporpammuoe odecneuerue Kaspersky Endpoint
Security, 7-zip (cBoboano pactpoctpansiemoe I10), FoxitReader (cBoboaHo pacnpoctpansiemoe 110),
SeaMonkey (cBo6oHO pacnpoctpansemoe [10), Chromium (cBoboaHO pacmnpoctpansemoe I10), Java 8
Runtime Environment (cBo6onHo pacnpoctpansemoe [10), doPDF (cBo6oano pacnpoctpansemoe 110),
GNU Image Manipulation Program (cBo6oH0 pactpoctpansemoe [10), Inkscape (cBoGoaHO
pacnpoctpansiemoe [10), XnView (cBoboano pacnpoctpansemoe [10), K-LiteCodecPack (cBo6oaHO
pacnpoctpansiemoe [10), FAR Manager (cBoboano pacnpocrpansemoe 110).

8.2. IlomemeHnue AJ51 CAMOCTOATEILHOM PadoThI

1. OcHaleHHOCTh MOMEIIEHUs JUIsl CaMOCTOSITeNbHOW paboTsl: 13 mocamounbix MecT. CTyn —
25 mT., CTON — 2 WT., CTOJX KOMOBIOTEpHBIA — 13 mT., mkad — 2 mr., JocKa ayAuTOpHAs MapKepHas —
1 wr., APM yueGnoe IIK (MonuTOp + cuctemusiii 0i0k) — 14 mT. Joctyn k cetn «MHTepHeT», B
AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpEy Y HUBEPCUTETA.

[lepeueHs JUIIEH3MOHHOTO TporpamMmmHoro obOecmedenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHOe mporpammuoe obecrneucaue: Kaspersky
Endpoint  Security, 7-zip (cBobomHO pacmpoctpansiemoe I10), Foxit Reader (cBoGommo
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I110), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsiemMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

2. OCHaIIEHHOCTh TMOMEIEHHs Il CaMOCTOSTeIbHON paboThl: 17 mocagouHbIx MecT. Jlocka juis
nuceMa MapkepoM — 1 mr., paboume Mmecta cTyAeHTOB, obopynoBanuble [IK ¢ moctymom B cerb
VYuusepcurera — 17 mr., MynbTUMeaAUiHBIA npoekTop — 1 mT., APM mnpenogaBarens ans paboTsl ¢
MyJabTHMeIRA — | mT. (CHCTEMHBIH OJIOK, MOHUTOPBI — 2 mT.), cTol — 18 mT., crym — 18 mT. docTyn k
cetu «VIHTEpHET», B ANEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeueHs AHMIIEH3MOHHOTO IporpaMmHoro obecnedenus: Microsoft Windows 7 Professional,
Microsoft Windows XP Professional, Microsoft Office 2007 Professional Plus, anTtuBHpycHOE
nporpammHoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGoaHo pacmpoctpansiemoe I10),
Foxit Reader (cBoGomno pacmpoctpansemoe I10), SeaMonkey (cBoGoano pacmpoctpansiemoe I10),
Chromium  (cBobomno pacmpoctpansiemoe [10), Java Runtime Environment (cBo6oaHO
pacnpoctpansiemoe [10), doPDF (cBo6onno pacnpoctpansiemoe [10), GNU Image Manipulation Program
(cBoOoaHO pacmpoctpansemoe I10), Inkscape (cBob6oauo pacmpocrtpansemoe I10), XnView (cBo6oaHO
pactpoctpansiemoe I10), K-Lite Codec Pack (cBobomno pacmpocrpansemoe I[10), FAR Manager
(cBoGomHO pacmpoctpansemoe [10).



3. OCHAIIEHHOCTh TIOMENICHUS ISl CaMOCTOSTEIbHOM paboTel: 16 mocamounbix mecT. Crou
KOMIIBIOTEPHBIN 11 CTYAeHTOB (THM 4) - 3 IIT., CTOJ KOMITBIOTEPHBIH IS CTYJACHTOB (TUM 6) - 2 MmIT.,
CTOJI KOMITBIOTEPHBINA JJIA CTyneHTOB (Tun 7) - 1 mT., Kpecio mpernoaaBaTens (CeTka, IBET YEPHBIN) -
17 mrt., nocka HamoypHAs MOOWIIBbHAs Oenasi MarHUTHO-MapKepHas «Magnetoplan» 1800mMmx*1200mm - 1
mr., MoHoOok Lenovo M93Z Intel Q87 - 17 mwir., mumakat - 5 mr. Joctym k cetu «HuTepHeT», B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[Tepeuens aMIIEH3MOHHOrO Mporpammuoro obecmeuenus: Microsoft Windows 7 Professional;
Microsoft Office 2007 Professional Plus; CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nporpaMmmuoe obecrncuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpocrpansemoe I[10), Chromium (cBoGoaHO
pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpocrpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoGoaHo pacmpoctpansiemoe I10), XnView (cBoboano pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBobomno pacmpoctpansemoe I10), FAR Manager (cBoboano pacmpoctpansemoe 110),
Cisco Packet Tracer 7.1 (cBobomuo pacmnpoctpansiemoe [IO), Quantum GIS (cBoGomHO
pacnpoctpansiemoe 110), Python (cBoboano pacnpoctpansemoe I10), R (cBoboaHo pacmpocTtpaHsemoe
I10), Rstudio (cBobGomuo pacmpoctpansemoe [10), SMath Studio (cBobomno pacrpocrpansemoe I10),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacnpoctpansemoe I10).

8.3. IlomeneHus AJ1s1 XpaHEHHUsI U MPOPUIAKTHIECKOTO 00CIYKUBAHUSI 000PY10BAHUSA

1. IlenTp HOBBIX HHPOPMALMOHHBIX TEXHOJIOTHN M CPEJCTB OOYICHUSI:

OCHAaIIIEHHOCTh: TEPCOHANBHBIA KOMMbIOTEp - 2 WT. (HocTyn K cetn «MHTEpHEeT»), MOHHUTOp -
4 mT., CEeTeBOW HAKOMUTENIb - | WIT., WCTOYHHUK Oecnepe0OMHOro NHWTAaHHWS - 2 IIT., TEIECBU30D
miasMeHHblii Panasonic - 1 mmr., Touka Wi-Fi - 1 mir., massipHas craHims - 2 INT., Apeib - 5 IIT.,
nepdopartop - 3 mr., HabOp MHCTpyYMEHTa - 4 MIT., TECTEp KOMIBIOTEPHOW ceTH - 3 mIT., OaJJIOH €O
CXKaThIM ra3oM - 1 MIT., macTa TEIIONpoBogHas - 1 WIT., mbuiecoc - 1 IIT., paAMOCTaHIUS - 2 IIT., CTOJ —
4 mit., Tym0a Ha KoJecwkax - 1 mIT., MOACTaBKa Ha Kojecukax - 1 mr., mkad - 5 mT., Kpecio - 2 miT.,
nectauna Alve - 1 mr.

[lepeueHp JHMIIEH3MOHHOTO IMporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, anTuBHpycHOe nporpamMmmHoe obecredenue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBobOoaHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacmpoctpansiemoe I10), Chromium (cBoGomHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBobOaHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6ojaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansiemoe [10), XnView (cBob6oano pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBobomHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

2. llenTp HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUS:

OcHameHHocTb: ¢Toa - 5 mT., CTyad - 2 WT., Kpeciao - 2 mrT., mKad - 2 IT., NepcoHaTbHBIN
KoMmmbioTep - 2 mr. (moctynm k cetm «UHTepHer»), mMoHuTop - 2 mT., MO®Y - | mT., Tectep
KOMIIBIOTEPHOH ceTH - | mT., OaJIOH CO CKaThIM Ta3oM - | mT., mypynosepT - 1 mir.

[lepeuenp JHMIIEH3MOHHOTO IMporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOe mporpammuoe obOecrieueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBobGoaHO
pacnpoctpansiemoe [10), SeaMonkey (cBoGomno pacmpocrpansiemoe I[10), Chromium (cBoGogHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpoctpansiemoe [10), doPDF
(cBoOomHO pacmnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansemoe I10), XnView (cBob6oaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

3. llenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTUHA U CPEACTB OO YICHHS:

OcHameHHoCTh: CcToN - 2 WT., CTyd - 4 wT., kpecno - 1 mT., mkadp - 2 mT., NepCOHATBHBIN
kommbloTep - 1 mT. (moctym k cetn «MHTepHEeT»), BeG-kamepa Logitech HD C510 - 1 mr., KomoHKH



Logitech - 1 mr., Tecrep KOMIBIOTEpHOU ceTH - 1 1T, apeib - 1 mT., Tenedon - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - 1 mIT.

[lepedensb IMIIEH3MOHHOTO mporpammHoro obecmeuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycHoe mporpammuoe obOecrneucHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBoboaHO
pacmpoctpansiemoe I10), SeaMonkey (cBoGomno pacmnpoctpansemoe [10), Chromium (cBoGomaHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBo6omuo pacmpoctpansemoe I10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo60oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHo pacmpoctpansemoe I10), XnView (cBob6oaHo pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

8.4. JIunleH3MOHHOE MPOrpaMMHoe o0ecrevyeHne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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