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Pabouas mporpamma paspabotana B cooTBeTcTBUU ¢ DenepaabHBIM TrOCyIapCTBEHHBIM
00pa3zoBaTeIbHBIM CTAHIAPTOM BBICIIETO 0Opa30BaHUs MO HampaBiieHHto moAroToBku 35.03.06
ArpouHxXeHepusi, yTBEpKJICHHbIM IpukazoM MuHuctpa obpa3zoBanus u Hayku Poccuiickoit ®e-
nepamuu ot 23 aBrycta 2017 roma Ne 813.

PabGouass mporpamMma yTBep)kIeHa Ha 3acelaHud Kadeapbl MaTeMaTUKH U (U3UKA
(mpotokon Ne 11 ot 8 utons 2021 r.)

3aBenyrommii kageapoi il M ankwnii B.I1.
" TIOAINCE

— ]

Paboyas nporpaMmma peKkOMeHI0BaHa K UCIOJb30BAHUIO B YU€OHOM IIPOLIECCE METOJ1Ye-
CKOM KomHccuel arporHkeHepHoro (akynbrera (mpoTokoi Nel0 ot 24 urons 2021 r.).

IIpeacenarenb MeTOAUYECKOH KOMHCCUH il KocTtukos O.M.
noAIurCh

Peuensent padoyeii nporpamMmsl J1.T.H., Ipodeccop Kadeapbl 3eKTPOTEXHUKH, TEMJIOTEXHUKHI
u rugpasiukn @I'bOY BO BopoHexckuil rocyaapcTBEHHBIM JE€COTEXHUYECKUH YHUBEPCUTET

nmenu ['.@. Mopo3sosa [lonos B.M.
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1. O0mas xapakTepuCcTUKA IUCHUILTHHBI

1.1. leap AUCHUMIIMHBI

- MO3HaHKE OOUIMX 3aKOHOB MEXaHUYECKOTO JIBUYKEHUS, PAaBHOBECHUS M B3aUMOIEHCTBUS
MaTepUAIbHBIX TEJl;

- TMIOBBIIIEHNE 00Pa30BaTENBLHOIO YPOBHS 00YyUalOIIErocsl, COCTOSAIIEE B pA3BUTUU €TI0
3HAHWUN O MPUYMHAX PA3TUYHBIX PU3NUYECKUX SBJICHUH, POPMUPOBAHUH AUATIEKTUKO-
MaTepUATTUCTUUECKUX MPEICTABICHUHN, OTHOCSIIUXCS K MpocTeiiell hopMe ABMKEHUS - MeXa-
HUYECKOU.

- popmMupoBaHuEe HEOOXOAUMOMN TEOPETHUUECKOM 0a3bl I U3y4EHUs 0OLIEMHKEHEPHBIX
Y CIICIMAJIbHBIX TUCIUTLUINH;

- 00y4yeHHe HaBbIKaM ITOCTAHOBKH U PEILIEHUS] MH)KEHEPHBIX 3a/1a4, CBSI3aHHBIX C pacye-
TOM IPOCTEUIINX KOHCTPYKIIMI U MEXaHU3MOB.

- 3aKperIeHUe 3HaHUH, TOTYYEHHbIX IPU U3yYEHUH KYpCOB (GU3MKHU U MaTEMaTHKH, a
TaK)Ke MOJArOTOBKA 0a3bl JUIsl U3YyUYEHHsI IPUKIIAAHBIX CIIEHUATbHBIX TUCIUILUINH

1.2. 3aga4yu AUCUMILIUHBI

- popMUpOBaHUE CUCTEMbI 3HAHUI OCHOBHBIX 3aKOHOB B3aUMOJICHCTBUS, JBUKECHUS U
paBHOBECHS TBEP/bIX TEI;

- opMUpOBaHUE YMEHUS AaHAIU3UPOBATH U OOBICHATH MEXaHUUECKUE SIBJICHUS C 03U~
LIMU 3aKOHOB MEXaHUKU;

- (opmHpoBaHUE HABBIKOB [TIOCTAHOBKU U PELLIEHUS 337a4 METOJaMU TEOPETHUUECKOI
MEXaHUKH;

1.3. IIpeamer QM CUMIITHHBI
3aKOHBl PaBHOBECHS, ABIKEHUS M B3aUMOJEUCTBUS MaTEPUAIbHBIX TOYEK U TBEPIbIX
Ten. OCHOBBI TEOPUH U pacueTa 3ajad CTaTUKW, KHHEMATUKHU U IMHAMUKHA MaTepHalIbHOM TOYKH,
TBEPAOTO Tela U CUCTEMBI TBEPJIBIX TEJL.
1.4. MecTo qucHUILIMHBI B 00pa3oBaTe/IbHOI IporpaMmme

Hucuumnuna «TeopeTndeckas MEXaHHKa» OTHOCUTCS K LUKy 00s3aTeNIbHbIX AUCIIUII-
muH bnoka 1 B coorBercTBUM ¢ DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaH-
JApPTOM BBICIIErO 00pa30BaHUs MO0 HANPaBJICHUIO TOATOTOBKHU 35.03.06 ArponH>keHepHsl.

1.5. B3auMocBs3b ¢ APYrUMH JUCHHUILIMHAMHA
Hucuunnuna «TeopeTnueckas MexaHHKa» Oa3UpyeTcsl Ha TakuX JUCIHHIUIMHAX, Kak
«Marematukay, «Ou3nKa» U SBIACTCS MPEAMICCTBYIOMICH IS CIEAYIONMX AUCIUIInH: «Co-
[IPOTUBIIEHUE MaTepUaIoBy», « Teopust MEXaHU3MOB M MAIIUHY, «JleTanu Mamun.

2. Ilnanupyembie pe3yJbTaThl 00yUeHHS M0 IUCIHUILIHMHE

KoMmnerenuus NuaukaTop 1ocTHKeHUsl KOMIETEHINU
Kona Coaep:xkanue Kona Coaep:xkanue

OIIK-1 | Crioco6en pemmaTh TUTIOBBIE 37 OcHOBHBIE 3aKOHBI B3aMMOJICUCTBUS,
3a1auu poheCCUOHATHHOU JIBWDKCHUSI U PABHOBECHSI TBEPJIBIX TEII.
NESITETHHOCTH Ha OCHOBE CocraBiath ypaBHEHHsI PaBHOBECUS H
3HAaHUH OCHOBHBIX 3aKOHOB V16 JIBUKEHUA TOUYEK, TBEPABIX TEII U MEXa-
MaTeMaTHYEeCKUX U €CTeCT- HUYECKHUX CHUCTEM.
BEHHBIX HAyK C IPUMEHEHUEM Pemenusi umKeHepHBIX 3amad € HC-
MH(POPMAITMOHHO- [ 14 | TOJIb30BAHIEM OCHOBHBIX 3aKOHOB T€O-
KOMMYHUKAITMOHHBIX TEXHO- PETUYECKON MEXaHUKHU.
JIOTHIA.
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3. O0béM qMCHMIIMHBI M BUBI padoT

3.1. Ounas ¢popma o0ydeHust

Cemect
IHokazarenu > P Bcero
OO6mmast TpyI0éMKOCTB, 3.€. / 4 5/180 5/180
OO6mrast KoHTaKkTHas paboTa, 4 68,75 68,75
OO6mast camocTosTeNbHas padoTa, 4 111,25 111,25
KonTakTHas paboTa npu MpoBeACHUN Y4eOHBIX 3aHATHH, B T.4. 68 63
(%)
JICKIW U 18 18
n1abopaTopHbIE-BCETO 32 32
B T.U. IPAKTHYECKAs TIOJrOTOBKA - -
MIPAaKTHYECKUE-BCETO 18 18
B T.U. IPAKTHYECKas TIOrOTOBKA - -
WH/IMBHTyaJIbHbIC KOHCYJIBTAIIUH TP BBITIOJTHEHUH KypCO-
BOT'0 IIPOEKTa
WH/IMBHTyaIbHBIC KOHCYJIBTAIIUH TPH BBITIOJTHEHUH KypCO-
BOM pabOThI
CamocTrosrenbHas paboTa npu NPOBEACHUN Y4EOHBIX 3aHITHM,
93,50 93,50
q
KonTtakTHas paboTta mpu NMpOBENECHUH MPOMEXKYTOUHOMH aTTe- 0.75 0.75
CTallK 00y4aroIuxcs, B T.4. (1) ’ ’
IPYIIOBBIE KOHCYJIbTALUH 0,50 0,50
KYpPCOBOM IIPOEKT - -
KypcoBas paboTa - -
3a4eT ¢ OLEHKOMU - -
3auer - -
dK3aMeH 0,25 0,25
CamocTrosTenbHas padoTa Ipu IPOMEXYTOYHOM aTTecTaluu, B
17,75 17,75
T.4. (4)
BBITIOJTHEHUE KYPCOBOTO MTPOEKTA - -
BBITNIOJIHEHUE KYpCOBOM pabOThI - -
MOJIFOTOBKA K 3a4€Ty C OLIEHKOU - -
MOJITOTOBKA K 3a4ETy - -
MOJIFOTOBKA K AK3aMEHY 17,75 17,75
dopma MpOMEXyTOYHOM aTTecTaluu (3a4€T (3a4eT C OLICHKOU
p p yr wn ( ( H ), 9K3aMEH JK3aMeH

9K3aMEH, 3allluTa KypcOBOTo MPOoeKTa (paboThl))
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3.2. 3aounas ¢popma o0ydeHHs

IMoka3aresnu K);pc Beero

OO6mmast TpyI0EMKOCTB, 3.€. / 4 180 180

OO6mrast KoHTaKkTHAs paboTa, 4 18,75 18,75

OO6mrast camocTosTeNbHas padoTa, 4 161,25 161,25

KoHnTakTHas paboTa npu npoBeieHUN y4eOHbIX 3aHSITHM, B T.4. (1) 18 18
JIEKITNHT 6 6
71a00paTOPHBIC-BCETO 8 8
B T.U. IPAKTHYECKAs TIOJTOTOBKA - -
PaKTHIECKHE-BCETO 4 4
B T.Y. IPAKTHYECKAs TIOJTOTOBKA - -
WH/IMBHUTyaJIbHBIC KOHCYJIBTAIIUH TIPH BBITIOJTHEHUH KyPCOBOTO

IIPOEKTa i i
WH/IMBHTyaJIbHBIE KOHCYJIBTAIIH TIPH BBITIOJTHEHUH KYpPCOBOM pa-

00THI i i

CamocTrosTenbHas paboTa Ipy NPOBEICHUH YUeOHBIX 3aHATUH, U 1435 1435

KonTakTHas paboTa MpoMEXyTOUYHOM arTecTaluyd OOydaromuxcs, B 0.75 0.75

T.4. (4achl) ’ ’
I'PYNIIOBBIE KOHCYJIbTAUH 0,5 0,5
KypcoBasi pabora - -
KYpPCOBOM IIPOEKT - -
3aueT - -
3a4€eT C OLEHKOU - -
dK3aMeH 0,25 0,25

CamocrosrenbHas paboTa mpU MNPOMEXYTOYHOW aTrTecTaluu, B T.4.

(gach) 17,75 17,75
BBINIOJIHEHUE KYPCOBOTO MPOEKTA - -
BBITNIOJIHEHUE KYpCOBOM pabOThI - -
MOATOTOBKA K 3a4eTy - -
MOJIFOTOBKA K 3a4€Ty C OLIEHKON - -
MOJITOTOBKA K AK3aMEHY 17,75 17,75

dopma MPOMEKYTOUHOM aTTecTaluu (3a4€T (3a4eT C OLIEHKOM), IK3a- ksaMer | sxaanen

MEH, 3allliTa KypCOBOTO MPOEKTa (paboThl))

4. Conep:xanme TMCIUATIIHHBI

4.1. Conepmaﬂue AUCHMIIJIMHBI B pa3pe3€ pa3acjoB A 1oJpa3jaecion

Pazgen 1. Cratuka TBEpmoro tena

[Tonpazaen 1.1. OcHOBHBIE IOHATHUS U AKCUOMBI CTaTUKU. CHCTeMa CXOISIIUXCS CHJT.

OcHOBHBIC ITIOHATHS CTATHKH: a0COJIIOTHO TBCPAOC TCJIO, CHUJIda, SKBUBAJICHTHBIC CUCTCMbI

CHWJI, paBHOJICICTBYIOIIAs, ypaBHOBEILIEHHAsI CUCTEMA CUJI, CUJIbl BHELITHUE U BHYTpEHHUE. AK-
cUOMBbI cTaTuKU. CBSI3U H peakuuu cBsizeil. OCHOBHBIE BUJIBI CBsi3ell. ['eoMeTpuueckuii U aHanu-
TUYECKHI CTIOCOOBI ClIoXKeHHs Cril. CXosmuecs CHIbl. PaBHOIEHCTBYOIIAS CXOISAITUXCS CHUL.

I'eomeTpuyeckoe yca0BHE PABHOBECHS CUCTEMBI CXOASIIUXCS CHIL.

[Toppaznen 1.2. IlpuBeneHue npou3BOJIbHON CUCTEMBI CUJI K JAHHOMY LIEHTDY.
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Teopema o mapauieTbHOM TIepeHoce cuiibl. OCHOBHAS T€OpeMa CTATHKU O TIPUBEIACHUHN
CHUCTEMBI CHJI K JIJAHHOMY IIEHTPY. | TaBHBIN BEKTOP U TJIABHBIM MOMEHT CUCTEMBI CHJI. MOMEHT
CHJIBI OTHOCHUTEIIBHO TOYKH (IIEHTpa) Kak BeKkTop. [lapa cun. MomenT mapsl cuit kak Bektop Cu-
JIbl, PABHOMEPHO PaCIIPEJEICHHbIE 10 OTPE3KY MPSIMOM, U UX paBHOAEHCTBYIONIasA. Peakius xe-
cTKoM 3anenku. PaBHoBecue cucteMsl Tes. CTaTHUECKH OMPEISTMMbIE U CTATUYECKUA HEOTIpeie-
nuMble cucteMbl. PaBHoBecue nipu Hammuuu cuil Tpenust. Koagdunment tpenus. [lpenenvhas
Cujia TPEHHUs. YTOJI U KOHYC TPEHHS.

[Tonpazgen 1.3. Cuctema cui, MPOU3BOIBLHO PACIIONIOKEHHBIX HA IMJIOCKOCTH (TUIOCKAst
cucTeMa Cui).

AnreOpanyeckas BEJIMUMHA MOMEHTA CUJIbI. BhIunciieHre TJ1aBHOTO BEKTOPA U TIIaBHOTO
MOMEHTA IJIOCKOH CUCTEMBI ciil. YacTHBIE Cilydan MPUBEACHUS TUIOCKOW CUCTEMBI CHJI: TIPUBE-
JIEHUE K Mape CHJI, K paBHOACHCTBYIOIIEH U ClTydail paBHOBECHS. AHATUTUYECKHUE YCIOBUS paB-
HOBECHUSI TUIOCKOW CUCTEMBI CHJL. Y CJIOBHUSI PaBHOBECHS IIJIOCKOM CUCTEMBI MapauIeIbHBIX CHIL.
Teopema BapuaboHa 0 MOMeHTe paBHOACHCTBYIOIIEH. COCPeOTOUCHHBIC U PACTIPEICTICHHBIC
CHJIBI.

[Tonpazgen 1.4. Cuctema cui, MPOU3BOJIBHO PACIIONIOKEHHBIX B POCTPAHCTBE (TIPO-
CTPaHCTBEHHAsl CUCTEMA CHUJI).

[lenTp mapaymienbHBIX CHJI M IICHTP THKECTH. MOMEHT CHIIBI OTHOCHUTEIBFHO OCH U €ro
BBIYUCIICHUE. AHAIUTUYECKHUE YCIOBUS PAaBHOBECHS IMMPOU3BOJIBHON MTPOCTPAHCTBEHHON CHUCTE-
MBI cuil. LIeHTp TshxecTu TBepAoro Temna; GopMYIIbl IS OTIPEICTICHUS €r0 KOOPAUHAT.

Pasznen 2. Kunematuka
[Tonpasnen 2.1. Beenenue B kunemaTtnky. Kunemaruka To4ku.

[Ipenmer kunematuku. TpaekTopust Touku. CKOpOCTh TOUKH KaK IPOU3BOIHAS €€ PAIuy-
Ca-BEKTOPA II0 BPEMEHU. Y CKOPEHUE TOYKU KaK MPOU3BOJHAS €€ BEKTOPa CKOPOCTH 10 BPEMEHH.
KoopaunaThsiii crioco0 3afaHus IBUKEHUS TOUKU (B MPSMOYTOJIBHBIX JIEKAPTOBBIX KOOpJIMHA-
tax). OnpeneneHue TpaekTopuu ToUku. OnpeaeneHne CKOpoCTH U YCKOPEHUS! TOUKH TI0 UX Mpo-
€KIMSIM Ha KOOPJAMHATHBIE OCU. PaBHOMEpPHOE M paBHOIIEPEMEHHOE KPHUBOJIMHENHOE JABUKECHUS
TOYKH; 3aKOHBI 3THUX JIBUKCHUH.

[Tonpasznen 2.2. Kunematuka TBEpIOro Tena.

[TocrymarensHoe nBUKEHUE. Bpaienue TBepAoro Tena BOKPYT HETOIBUKHOM ocH (Bpa-
IaTETHHOE JIBIKCHHE).

IToctynaTenbHOE JBMKEHUE TBEPAOTO Tena. Teopema 0 TPaeKTOPUSIX, CKOPOCTAX U YCKO-
PEHUSAX TOUEK TBEPJOro Tejia MPH MOCTYNATEIbHOM JABUKEHUU.

VYpaBHeHUe (UM 3aKOH) BpallaTeIbHOTO JIBIKCHHS TBEPIOTO Teja. YTIOBask CKOPOCTh U
YIJI0BOE YCKOpPEHUE TBEPJOro Teja. 3aKOHbl PABHOMEPHOIO U PABHOIIEPEMEHHOT'O BpalllEHUSI.
CKOpOCTb U YCKOpPEHHE TOUKH TBEPOIO TeJa, BPaIllalolerocs BOKPYr HEMOABUKHON OCH.

[Monpaznen 2.3. [InockonapasnienbHOE (MU TUIOCKOE) ABMKEHUE TBEPAOTO Tena. JBmxke-
HUE TBEPJIOTO TeJla BOKPYT HEMOABHKHOM TOUKH (MU CPepruyecKoe IBUKEHUE).

[Inockoe nBM)KEHHME TBEPAOIO Tejla U JIBIKEHUE IUIOCKOM (QUryphl B €€ IIOCKOCTH.
VYpaBHeHUs ABUKEHUS TUIOCKON (PUTypbl. MTHOBEHHBIHN LIEHTP ckopocTei. OnpeneneHne cKopo-
CTeM TOYEK IUIOCKOM (UIYpbl C IOMOLIBI0O MCHOBEHHOTO LIEHTpa ckopocteil. Onpenenenue yc-
KOpEHHUs JIF000# TOUKHU IJIIOCKON (PUTyphl KaK T€OMETPUUECKON CyMMBbI YCKOPEHHS I0JI0Ca U yC-
KOPEHHS 3TOM TOYKU IPU BpalleHuu (Urypbl BOKpYr noJitoca. IIoHsTHE O MTHOBEHHOM LIEHTpE
YCKOPEHUH.

[Tonpaznen 2.4. CiioxHOE NBHKEHHE TOYKU U TBEPAOTO TeJa (COCTAaBHOE JIBMYKCHHE).
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AOCOJIIOTHOE U OTHOCUTENLHOE ABWKCHUS TOYKH, IICPCHOCHOC ABHMIKCHUC. OTHOCHUTEIID-
Hasl, IEpPEeHOCHAasI U aOCOIIOTHAsI CKOPOCTh U OTHOCHUTENBHOE, IEPEHOCHOE U a0COJIIOTHOE YCKO-
penne Touku. TeopeMa o cioxkeHuu ckopocrteil. Teopema Kopuonuca o ClIOKEHUU YCKOPEHUM.
Monyne 1 HampaBieHUE KOpHoJHcoBa yckopeHus. Ciydail MOCTynaTeabHOTO MEPEHOCHOTO
ABUXKCHUS. CnoxHoe ABUIXXCHUC TBCPAOTO TCIIa

Paznen 3. Jlunamuka

[Tonpasnen 3.1. Beenenue B nunaMuky. Pemenne nepBoit u BTOpoH 3a/1a4 THHAMUKH
TOYKH.

[Ipeamer muaamuku. OCHOBHBIC MOHATHS H ONPEACICHUS: Macca, MaTepruaibHas TOYKa,
cwia. 3akoHbl MexaHuku ['amunes—HproToHa. 3agaun nuHamuku. Juddepennuanbupie ypas-
HEHUsI ABUKEHUS CBOOOJHOM MaTEPHAIIBHOW TOYKU B JEKAPTOBBIX KOOpAMHATaX. J[B€ OCHOBHBIE
3a7a4d JUHAMUKH JUIsl MaTepUadbHOM TOYKH. PemeHune nepBod 3amauu IUHAMUKHU. Pemienue
BTOPOM 3amaun AuHamMuku. HadanbHeie ycmoBus. [loCTOSSHHBIC HHTETPUPOBAHUS M UX OTIpE/IeIie-
HUE 10 HAaYaJIbHBIM ycnoBusiM. [Ipuanmn J{anambGepa.

[Monpaznen 3.2. [IpsmonuHeitHbIE KOJIEOAHUS TOYKH.

CBoOoaHbIe KOJIEOAHUS MAaTepUATBLHON TOUYKH TIOJ| JICMCTBHEM BOCCTAHABIIMBAIOIIEH CH-
JIBI, TIPOTIOPIIMOHAIIBHON PACCTOSHUIO OT IICHTPa KoJIeOaHui. AMIUTUTY A, HadaabHas ¢a3a, Jac-
TOTa W MEPHUOJT KoJIeOaHM. 3aTyxaromue KojaeOanus. AepruoJandecKoe IBMKCHUE. BeIHYKICH-
HbIE KoJieOaHus. SIBeHne pe3oHaHca.

[Tonpasznen 3.3. BReneHue B IMHAMUKY MEXAHUYECKON cUCTEMbl. MOMEHTHI MHEPLIUH.

Mexanudeckas cuctema. Kinaccudukamus cui, IeMCTBYIONIUX HA MEXaHUYECKYIO CHCTe-
MY: CWJIbI aKTHBHBIE (33/1aBa€MbI€) M PEAKIIMU CBS3CH; CHIIBI BHEITHUE U BHyTpeHHUEe. CBOMCTBA
BHYTpEHHUX cWiI. Macca cuctembl. LleHTp macc; paauyc-BEKTOp M KOOPAMHATHI LIEHTpa Macc.
MOMEHT MHEPIIMU TBEPAOrO TeJIa OTHOCUTEIBHO OCH; painyC HHEPUMUA. MOMEHTBI MHEPLIUU Te-
J1a OTHOCHUTEJIBHO IUIOCKOCTH U MOJIIOCA.

[Monpazgen 3.4. O6mme TeOpeMbl TMHAMUKU CUCTEMBI.

Huddepennnanbible YypaBHEHUS JBUKEHUS MEXaHWYEeCKOW cucreMbl. Teopema o J1BU-
KEHUH LEHTPa MacC MEXaHMYECKOW CHUCTEMbI. 3aKOH COXpaHEHUs JBUKEHMs LIeHTpa Macc. Teo-
pema 00 M3MEHEHHMH KOJMYECTBA JIBIKEHHUS MEXaHUYECKOM cucTeMbl. MOMEHT KOJIMYecTBa
JBUKEHUS] MaTepuaibHOW TOUYKM OTHOCHTEJBHO LIEHTPa U OTHOCUTENIbHO OcH. Teopema 00 u3-
MEHEHUU MOMEHTa KOJIMYECTBA JIBUYKEHUS MEXaHMYECKON cucTembl. Teopema 00 M3MEHEHUU
KMHETUYECKON YHEPTUU MEXAaHUYECKON CUCTEMBI.

[Mogpasnen 3.5. [luHamMuKa TBEpIOTO TEna.

Huddepennnanbable ypaBHEHUS! TOCTYNATEIbHOTO JABMKEHUs TBepaoro tena. duddde-
pEHIMAIbHOE YpaBHEHHE BPALIEHUS] TBEPIOTO Tejla BOKPYT HEMOABMKHON ocH. Pu3nyecKuil Ma-
aTHUK. [uddepennnanbabple ypaBHEHUS IUIOCKOTO JIBHKEHUS TBEPIOTO Tea.

[Mongpaznen 3.6. YpaBHeHUs IBUKECHHS CHCTEMBI B 0000IIEHHBIX KOOPANHATAX.

OO6001eHHbIE KOOPAMHATHI CUCTEMBI; 0000IIEHHbIE CKOPOCTH. BhIpakeHune aneMeHTtap-
HOM paboThI B 00001IeHHBIX KoopauHaTtax. O000mIeHHbBIE CUITbl U WX BhiuncieHue. Juddepen-
LUalbHbIE YpaBHEHUS JIBUJKEHUS CUCTEMBbI B OOOOLIEHHBIX KOOpAMHATaxX WM ypaBHeHus Jla-
rpaHxa 2-ro poja.

[Mongpazngen 3.7. DneMeHTHI TEOpUHU yaapa.

SBnenue ynapa. YapHas cuiia M yAApHBIM UMIyabc. J(elicTBUE ynapHOM CHIIBI HA MaTe-
pUabHYI0 TOUKy. Teopema 00 M3MEHEHUU KOJUYECTBA JBUKEHUS MEXaHHUUYECKON CHCTEMBbI IIPU
yaape. lIpsmoit neHTpanbHbIA yaap Tella O HEMOBUKHYIO IIOBEPXHOCTh; YIPYIMH U HEYNPYTHM
yAapsl.
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4.2. PacnipeesieHre KOHTAKTHON U CAMOCTOSATE/IbHOI padoThl IPH NMOATOTOBKE K

3aHATUAM II0 IMoApasaejiam

4.2.1. Ognas Gpopma 00ydeHus

KonTaxTnas paborta

Paznensl, moapaszaesbl AMCUUTUIMHBI CP
i , HOApas3 AUCIT JICKLIH 13 3

Paznen 1. CraTtuka TBepaoro tena
[Tonpaznen 1.1. OcHOBHBIC TOHATHUS U AKCHOMBI CTATHKH.
Cucrema CXOASIIUXCS CUJL. 1 2 1 6
[Tonpaznen 1.2. [IpuBenenre mpon3BOILHON CUCTEMBI CHIT K
JAHHOMY LICHTPY. 2 4 2 6
[Tonpazaen 1.3. Cuctema cui, MPOU3BOIBHO PACIIOIOKEHHBIX
Ha MJIOCKOCTH (TUIOCKAsi CHCTEMa CHUI). 1 2 1 6
[Tonpazaen 1.4. Cuctema cuit, MPOU3BOIBLHO PACIIOIOKEHHBIX
B [IPOCTPAHCTBE (IIPOCTPAHCTBEHHAS CUCTEMA CUJI). 1 2 1 6
Pasznea 2. Kunemaruka.
[Tonpasnen 2.1. Beenenue B kunemaTtuky. Kunemaruka tou-
KH. 2 2 2 6
[Tonpasnen 2.2. Kunematuka TBEpIOTro Tela. 1 2 1 6
[Tonpazaen 2.3. [InockonapanienbHOE (MU TUIOCKOE) JIBU-
KEHHE TBepAOro Telna. [IBikeHue TBepIoro Teyia BOKPYT He-
MOABMKHOM TOUKH (UM CPeprudecKoe TBUKEHHE). 1 2 1 8
[Tonpaznen 2.4. CiioxHOE IBMKEHHE TOYKUA U TBEPAOTO TeJa
(cocTaBHOE IBIKEHHE). 1 2 1 6
Paznen 3. Jlunamuka.
[Tonpaznen 3.1. Beenenue B quHamuky. Perenue nepBoit u
BTOPOM 3a7a4 TUHAMHUKHU TOYKH. 2 2 2 7,5
[Monpaznen 3.2. [IpsmonuHeitHbIC KOJIEOAHUS TOUKH. 1 2 1 6
[Tonpazaen 3.3. Beenenne B AMHAMUKY MEXaHHYECKOM CHC-
TeMbl. MOMEHTBI HHEPLIUU. 1 2 1 6
[Monpazgen 3.4. O6mme TeOpeMbl TMHAMUKU CUCTEMBI. 1 2 1 6
[Mogpaznen 3.5. luHamuka TBEpIOTO TEa. 1 2 1 6
[Monpaznen 3.6. YpaBHeHUS IBUKECHHS CHCTEMBI B 0000-
IIEHHBIX KOOPAMHATAX. 1 2 1 6
[Togpaznen 3.7. DneMeHTHI TEOpUHU yaapa. 1 2 1 6
Bcero 18 32 18 93,5
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4.2.2. 3aouHast popma 00y4deHHUs

KonTaxTnas paborta

Paznensl, moapaszaessl AMCUUTLIMHBI CP
nekmmu | JI3 I13

Paznen 1. CraTtuka TBepaoro tena
[Tonpazaen 1.1. OcHOBHBIEC IOHATHS U AKCHOMBI CTATHKH.
Cucrema CXOASIIUXCS CUJL. 1 10
[Tonpaznen 1.2. [IpuBenenre mpon3BOILHON CUCTEMBI CHII K
JAHHOMY LICHTDY. 1 1 1 10
[Tonpazaen 1.3. Cuctema cui, MPOU3BOIBHO PACIIOIOKEHHBIX
Ha MJIOCKOCTH (TUIOCKAst CHCTEMa CHUI). 1 1 11,5
[Tonpazgen 1.4. Cuctema cuit, MPOU3BOIBLHO PACIIOIOKEHHBIX
B [IPOCTPAHCTBE (IIPOCTPAHCTBEHHAS CUCTEMA CUJI). 10
Paspnen 2. Kunemaruka.
[Tonpasnen 2.1. Beenenue B kunemaTtuky. Kunemaruka tou-
K. 1 1 12
[Tonpasnen 2.2. Kunemartuka TBEpIOTro Tela. 1 1 10
[Toapazaen 2.3. [InockonapaiienbHOE (MU TUIOCKOE) JIBU-
KEHHE TBepAOro Telna. [IBiKeHue TBEpIOoro Teyia BOKPYT He-
MOJABWKHOM TOUKH (MU ChepruyecKoe IBUKEHHE). 1 1 10
[Tonpaznen 2.4. CiioxHOE IBHKEHHE TOYKUA U TBEPAOTO TeJa
(cocTaBHOE IBIKCHHE). 1 10
Paznen 3. Jlunamuka.
[Toppaznen 3.1. Beenenue B nuHamuky. Penienue nepBoit u
BTOPOM 3a7a4 JUHAMHUKHU TOYKH. 1 1 10
[Monpaznen 3.2. [IpsmonuHeitHbIC KOJIEOAHUS TOYKH.
[Toppaznen 3.3. BBeneHue B TMHAMUKY MEXaHUYECKON CHUC-
TeMbl. MOMEHTBI HHEPLIUN. 1 1 1 10
[Monpazgen 3.4. O6mme TeOpeMbl TMHAMUKU CUCTEMBI. 10
[Toppaznen 3.5. Jlunamuka TBEpAOTO Tela. 10
[Toppaznen 3.6. YpaBHEeHUS ABUKEHUS CUCTEMBI B 0000-
[IEHHBIX KOOPJMHATAX. 10
[Tonpazngen 3.7. DneMeHTHI TEOpUHU yaapa. 10
Bcero 6 8 4 143,5
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4.3. [lepevyeHb TEM U y4eOHO-METOANYECKOT0 00eCTIeYeH NS IJIsi CAMOCTONATEBLHON PagoThI

00y4aroumuxcs
. O06bEM, 1
Ne | Tema camocTOsTENIBHON
YueOHo-MeToaAnuecKoe o0ecreueHne ¢dbopma 0OyueHus
n/n paboThI
OuYHas | 3a0uHas
Cucrema cuit, npousBoib- | [lanxuit B.I1., I'ynesckuit B.A. Kpar-
HO PacCIIOJIOKEHHBIX HA KM KypC TEOPETUYECKON MEXaHUKH.
1 | mockocTH (ockas cuc- | YueOHnoe mocodue. Boponex: Bopo-
TeMa CHII). HEeX. Toc. arpap. yH-1, 2009. - 178 c.,
cTp. 26-38 10 12
Cucrema cwi, npousBoib- | [lanxuit B.I1., I'ynesckuit B.A. Kpar-
HO PacCIIOJIOKECHHBIX B KM KypC TEOPETUYECKON MEXaHUKH.
2 | npocTtpaHcTBe (mpocTpaH- | YueOHoe nocodue. Boponex: Bopo-
CTBEHHAsI CICTEMa CHJI). HEX. roc. arpap. yu-1, 2009. - 178 c.,
cTp. 45-53 10 12
Jemxenue tBepaoro tena | [Haukwmii B.I1., I'yneBckuit B.A. Kpat-
BOKPYT HETIOJIBHKHOU KM KypC TEOPETHYECKON MEXaHUKH.
3 | Touku (unu chepuyeckoe | YuebHoe nmocodue. Boponex: Bopo-
TBIKECHUE) HEX. roc. arpap. yu-1, 2009. - 178 c.,
ctp. 79-94 11,5 15
Cnoxnoe nmwkenne Touku | [Hankuit B.I1., ['yneBckuit B.A. Kpart-
Y TBEPJOTO TeJa (CoCTaB- | KU Kypc TEOPETHUECKON MEXaHUKHU.
4 | HOE IBUKEHUE) VYyebnoe nmocodue. Boponex: Bopo-
HEX. roc. arpap. yu-1, 2009. - 178 c.,
cTp. 97-99 12 16
[Ipssmonuueiinsie koseba- | lankuit B.I1., I'yneBckuit B.A. Kpar-
HUS TOYKH KU KypC TEOPETUUYECKON MEXaHUKHU.
5 VYyebnoe nocodue. Boponex: Bopo-
HEX. roc. arpap. yu-1, 2009. - 178 c.,
ctp. 117-121 10 16,5
O6uue Teopemsl quHamu- | [lanxuit B.I1., I'ynesckuit B.A. Kpar-
KU CUCTEMBI KM KypC TEOPETHYECKON MEXaHUKH.
6 VYyebnoe nmocodue. Boponex: Bopo-
HEX. roc. arpap. yu-1, 2009. - 178 c.,
ctp. 151- 160. 10 18
[Tpunnun Bo3moxHbix ne- | [Haukwuii B.I1., I'yneBckuit B.A. Kpar-
pemeleHuii u odriee KM KypC TEOPETHYECKON MEXaHUKH.
7 | ypaBHEHHE TUHAMUKU VYueOHoe nocobue. Boponex: Bopo-
HEX. roc. arpap. yu-1, 2009. - 178 c.,
ctp. 160 — 164. 10 18
VYpaBuenus amxenus cu- | [Haukwmii B.I1., I'yneBckuit B.A. Kpar-
CTEMbI B 0000IIEHHBIX KO- | KMl KypC TEOPETUYECKON MEXaHUKHU.
8 | opauHaTax (ypaBHEHHS VYueOHoe nocobue. Boponex: Bopo-
Jlarpanxa) HEeX. Toc. arpap. yH-1, 2009. - 178 c.,
cTp. 154 - 158 10 18
DneMEeHTHI TEOpUH yapa [Tankwuit B.I1., I'yneBckuit B.A. Kpar-
KM KypC TEOPETHYECKON MEXaHUKH.
9 VYyebnoe nocobue. Boponex: Bopo-
HEX. roc. arpap. yu-1, 2009. - 178 c.,
crp. 164 - 174 10 18
Bcero 93,5 143,5




Crpanuua 11 u3 48

5. ®oHa OLEHOYHBIX CPEACTB IJISl POBEACHUS IPOMEKYTOYHOH aTTECTALUM U
TeKyLIero KOHTPOJIst

5.1. OTansl popMUpOBaHUS KOMIETEHIUIA

NHaukaTop 10CTHKEHUST KOM-
[Moapa3zaen IUCHUILTHHBI Komnerenmust
neTeHunun
[Tompasnen 1.1. OCHOBHBIC TIOHSITHS U
akcuoMBbI cTaTuku. CHrcTeMa CXOIs- OIIK-1 322
IUXCS CHIL
[Tompasnen 1.2. IlpuBenenue mpous- V16
BOJILHOM CHCTEMBI CHJI K TAHHOMY OIIK-1
HEHTPY. Hl14
[Tompaznmen 1.3. Cucrema cut, mpous- V16
BOJILHO PACIOJIOKEHHBIX Ha MIOCKO-
OIIK-1 H14

cTH (TUTOCKas CHCTEMa CHII).
[Tompasnen 1.4. Cucrema cut, mpous- V16
BOJILHO PACIOJIOKEHHBIX B TPOCTPaH- OIK-1
cTBe (MMPOCTpaHCTBEHHAS CUCTEMA
CHII). H14
[Tonpasnen 2.1. BBenenue B kKuHeMa- OITK-1 30
TuKy. Kunematnka Touku.
[Tonpasnen 2.2. KunemaTtuka tBEpa0- OITK-1 30
IO Tena.
[Tompaznen 2.3. [lnockomapaniensHoe vi6
(unu TII0CKOE) TBUYKEHHE TBEPIOTO
Tena. IBr>keHue TBepAoro Tena Bo- OIIK-1
KPYT' HEIOABHKHOM TOUKH (MiH cde- H14
pUYECKOe TBUKEHHE).
[Tonpaznen 2.4. CinoxHOE TBUKECHUE V16
TOYKH M TBEPIIOTO Tela (COCTaBHOE OIIK-1
JBUKEHUE). H14
[Tonpasnen 3.1. BBenenne B nuHamMu-
Ky. Pemienue nepBoii u BTopoi 3aga4 OIK-1 322
JTMHAMHKH TOYKHU.
[Mompaznen 3.2. [IpsmonuneiHbIe Y16
KOJICOAHHUS TOYKH. OIIK-1 H14
[Tonpasnen 3.3. BrencHue B nUHAMU- 322
Ky MEXaHUYECKON cucTeMbl. MOMeH- OIIK-1
Thl HHEPLIUH. H14
[Mompaznen 3.4. OOuIME TEOPEMBI AH- OIK-1 30
HaMHUKU CHCTEMBI.
I1 3.5.

oapasnen JluHamuka TBEpIOro OILIK-1 V16
Tena. H14
[Tompasnmen 3.6. YpaBHEHUS JBHKE-
HUS CUCTEMBI B 000OIIICHHBIX KOOP- OIIK-1 Vié6
JHATaX.
[Mompasnen 3.7. DneMEHTHI TEOPUH OITK-1 H14
yaapa.
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5.2. llkaapl 1 KpUTEPUH OLEHUBAHUSA TOCTHKEHUSA KOMIIETEHIU

5.2.1. lllkaapl oeHUBAHUSA JOCTUKEHUS KOMIIETEHIINA

Bun onenku OneHkn
AxkanemMudeckasi OleHKa 1o 4-x OaJIbHOM | HEYIOBJIET- | YAOBJIETBO-
XOpOIIO | OTJIMYHO
IKaje BOPHUTEBHO | PHUTEIHHO

5.2.2. Kpurepuu oueHUBaHM S JOCTHKEHUS] KOMIIETEHIMH

Kputepuu orieHKH Ha 9K3aMeHE, 3a4€Te C OL[EHKOM

OneHka, ypoBeHb
OCTHIKEHUS
KOMIIETEHIINH

Onucanue KpuTepuen

OTIM4HO, BHICOKHM

CryneHT noka3zaji MojHble U ITyOOKHE 3HaHUS MIPOTrPaMMHOI0 Ma-
Tepuasa, JJOTUYHO U apryMEHTHUPOBAHO OTBETWJI Ha BCE BOMPOCHI
9K3aMEHAllMOHHOTrO OmiieTa, a TakXKe Ha JOIOJIHUTEIbHbIE BOIIPO-
CBl, CIIOCOOEH CaMOCTOSITEIBHO PEIIATh CIOKHBIE 3a7a4l JUCLHII-
JIMHBI

Xopomo, MpoABUHYTHIN

CryzneHT TBepAO 3HaeT NPOrpaMMHBIM Marepual, I'paMOTHO €ro
W3JIaraeT, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEM B OTBETE,
JOCTaTOYHO IOJHO OTBETUJI HAa BOIIPOCHI SK3aMEHALIMOHHOTO OuJie-
Ta U JOINOJIHUTEIbHBIE BOIPOCHI, CIIOCOOCH CAMOCTOSATENIBHO pe-
IaTh CTAaHJAPTHBIC 3a/1a4U JUCIUIUINHBI

CTyneHT nokasan 3HaHHE TOJIBKO OCHOB IIPOIPaMMHOTO MarepHa-
J1a, YCBOMJI €r0 MOBEPXHOCTHO, HO HE JIOMyCKal IpyObIX OIIHOOK

Y IOBIETBOPUTEIIBHO, WM HETOYHOCTEH, TpeOyeT HAaBOSIIMX BOIIPOCOB JUIs IIPaBUIIbHO-

MIOPOTOBBII ro OTBETa, HE OTBETWJ Ha JOTOJHUTEIbHBIE BOMPOCH], CIIOCOOEH
peliath CTaHAAPTHBIC 3aaa4u JUCHUINIMHBI C ITOMOIIBIO IPCIIOaa-
BaTelIs

HeynosnerBopurensHo, | CTyJeHT He 3HA€T OCHOB IPOrPaMMHOIO MaTepHala, AOIMYCKaeT

KOMIIETEHIIUS HE rpyOble OMOKU B OTBETE, HE CIIOCOOEH pelaTh CTaHJapTHHIE 3a-

OCBOEHA Jauu JUCLMILTMHBL JaKe ¢ IOMONIbIO IPEro1aBaTest

Kpurepun onenku tectoB

OneHka, ypoBeHb
OCTHIKEHUS
KOMIIETEHIINH

Onucanue KpuTepuen

OTIMYHO, BHICOKHM

CopepxxaHue npaBUIbHBIX OTBETOB B TecTe He MeHee 90%

Xopomuo, MpoABUHYTHIN

Copep:xaHue NpaBUIbHBIX OTBETOB B TecTe HE MeHee 75%

Y IOBIETBOPUTEIIBHO,
MOPOTOBBII

Copep:xaHue npaBUIbHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopurensHo,
KOMIIETEHIIUS HE
OCBOEHA

Copep:xaHue npaBUIbHBIX OTBETOB B TecTe MeHee 50%
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Kpurepun onenku ycTHOTO onpoca

OneHka, ypoBEeHb
OCTHIKEHUS
KOMIIETEHIINH

Onucanue KpuTepuen

3a4TeHo, BEICOKHI

CTyneHT JeMOHCTPUPYET YBEPEHHOE 3HAaHUE MaTepuasa, YeTKO BbI-
pa)xkaeT CBOIO TOUYKY 3PEHHs 110 pacCMaTPUBAEMOMY BOIPOCY, IIPH-
BOJII COOTBETCTBYIOIIME IPUMEPHI

3auTeHo, MPOIBUHYTHIH

CTyneHT JeMOHCTPUPYET YBEPEHHOE 3HAaHUE MaTepuaa, HO JOIyc-
KaeT OT/IEIbHBIC MOTPEITHOCTH B OTBETE

3auTeHo, MOPOTOBBIHA

CTyneHT IeMOHCTPUPYET CYIIECTBEHHBIE MPOOENb B 3HAHUAX Ma-
TepHasa, J0INyCcKaeT OIMUOKH B OTBETAX

He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

CTyneHT IeMOHCTpUpPYeT HE3HAHHWE MaTepuala, JIOMyCKaeT Ipyobie
OIITMOKU B OTBETAX

Kpurepun onenku pemienus 3anay

OneHka, ypoBeHb
IOCTHIKEHUS
KOMIIETEHIINH

Onucanue KpuTepuen

3a4TeHo, BEICOKHI

CTyZneHT yBepEeHHO 3HAeT METOAMKY U aJlfOPUTM pELICHUs 3a7ayH,
HE JI0MyCKaeT OMIMOOK MPH €€ BhIIOJIHEHHH.

3auTeHo, MPOABUHYTHIH

CTyneHT B 11€JI0M 3HAET METOJIUKY U aJITOPUTM PEIICHHS 3a]]a4H, HE
JIOTTyCKaeT TpyObIX OIMMOOK IIPH €€ BBHITOTHCHUH.

3auTeHo, MOPOTOBBIHA

CTyneHT B LI€TIOM 3HAET METOJMKY U aJICOPUTM PEIICHUS 3aauH,
JOTyCKaeT OomMuOOK MPU €€ BBHIMOJHEHNUH, HO CIIOCOOEH HUCIPABUTH
WX TPU TIOMOIIIH MPETogaBaTesl.

He 3auteno, CryzneHT He 3HaeT METOJUKY U aJlTOPUTM pELICHUs 3a7a4u, JOIyc-
KOMIICTSHIIUS HE KaeT rpyOblie OMUOKH MPHU €€ BHITIOJTHEHUH, HE CTIOCOOCH HCTIPABUTH
OCBOEHA UX MPU TOMOIIHU ITPETojaBaTes.
5.3. MaTtepuabl AJi51 OLEeHKH JOCTHKEHUS KOMIIeTeH Uil
5.3.1. OueHo4YHbIe MaTEePHUAJIbI IPOMEKYTOYHOM ATTECTALMH
5.3.1.1. Bonpocsl K 3K3aMeHY
Kowmre-
No Conepxxanue NJK
TEHIIHS
1 | OcHOBHbIE OHATHUS U ONPENEIECHUS CTaTUKU OIlIK-1 322
2 | AKCMOMBI CTaTUKU CBOOOTHOTO aOCOJIFOTHO TBEPAOTO TeJa OIIK-1 322
3 | BoluucieHue riiaBHOTO BEKTOPa MPOU3BOJIBHON CUCTEMBI CHII OIlIK-1 322
4 | MOMEHT CHJIbI OTHOCHTEIIBHO TOYKH OIIK-1 322
5 | Ilapa cuii. MoMeHT napbl. DKBUBAJICHTHOCTD Tap OIIK-1 322
6 | YcioBusi paBHOBECHS TIJIOCKOM CUCTEMBI CHJT OIIK-1 322
7 | Teopema BapuHboHa O paBHOAEHCTBYIOIIECH CUCTEMBI CHIT OIIK-1 322
8 | LenTp TsxecTu Tena OIIK-1 322
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Kowmrre-

Ne Conepxanue — NAK

9 | Onpenenenune CKOPOCTH U YCKOPEHUS TOUKHU IIPU 3aJJaHUH €€ JIBU- OIIK-1 322
KEHUSI BEKTOPHBIM CIIOCOOOM

10 | OmpeneneHue CKOPOCTU U YCKOPEHUSI TOUKH TPU 33JJaHUH €€ JIBU- OIlIK-1 322
KEHHS] KOOPAUHATHBIM CIIOCOOOM

11 | Ompenenenuie CKOPOCTH U YCKOPEHUs TOYKH Mpu 3agaHuu ee nBu- | OIIK-1 322
KEHUSI €CTECTBEHHBIM CIIOCOOOM

12 | IIpoekuun yCKOpEeHHs TOUKH Ha HETOABUKHBIE OCH JI€KAPTOBBIX OIIK-1 322
KOOpJUHAT

13 | Knaccudukanus qBuKEHHUs] TOUKHU 0 €€ YCKOPEHUSIM OIIK-1 322

14 | IlocTynaTenpHOE ABUKEHUE TBEPAOTO TEJa OIIK-1 322

15 | BpamarenbHoe ABMKEHUE TBEPJOTO Tena. YTiaoBas ckopocTh. YT- | OIIK-1 322
s0Boe yckopeHue. CKOpOCTH U YCKOPEHUS Bpalllalolerocs Tela

16 | Ilnockoe NBM)XEHHE TBEPIOTO Teja OIIK-1 322

17 | OnpeneneHue cKopocTel ToueK MI0CKON (Urypbl OIIK-1 322

18 | Teopema 0 MPOEKIMUAX CKOPOCTEN IBYX TOYEK TeJia OIIK-1 322

19 | MruoBeHHbIIl LIGHTP CKOpoCTen OIIK-1 322

20 | Onpenenenre yCKOPEHUH TOUEK MIIOCKON (DUTYPBI OIIK-1 322

21 | CKopoCTH M YCKOPEHUSI TOYKU B CII0KHOM JIBHOKEHUU OIIK-1 322

22 | Kunernueckas sHeprusi matepuaibHoil Touku. Teopema 06 usme- | OIIK-1 322
HEHHH KMHETUYECKOM YHEPTUY MAaTepUaIbHOU TOYKH.

23 | MomeHT KoJIn4ecTBa JIBMKEHHS MaTepUaIbHOM TOUKH oTHOCcUTENb- | OIIK-1 322
HO HETIOABM)KHOTO IIeHTpa. TeopeMa 00 N3MEHEHNHU KOJIMYECTBA
JBUKEHUS] MaTepUAIbHON TOYKU OTHOCUTENILHO HEMOABHKHOTO
L[EHTpA.

24 | Teopema 00 N3MEHEHHH KOJIMYECTBA JBIKEeHUs cucTeMbl. Buemnne | OIIK-1 322
Y BHYTPEHHHUE CHUJIbI CUCTEMBI.

25 | 3akoH cOXpaHEHUs ABMXKEHUS LIEHTPA MAacC CUCTEMBI. OIIK-1 322

26 | Teopema UMITYJIHCOB JISI CHCTEMBI. OIIK-1 322

27 | MoMEHT KOJIMYECTBA MOBWKEHHUSA CUCTEMBI OTHOcHUTENbHO Hemoxa- | OIIK-1 322
BIDKHOTO IIeHTpa. TeopemMa 0 MOMEHTE KOJUYECTB JIBUIKEHHUS CHC-
TEMBI.

28 | 3aKoHBI COXpaHEHHSI MOMEHTA KOJMYECTB JBUKEHUS CHCTEMBI OIIK-1 322

29 | Kunernueckasi sHeprus cucrembl. Teopema 00 namenenunu kunetu- | OIIK-1 322
YECKOM DHEPTUHU CUCTEMBI.

30 | MoMmeHT nHeplHH Teaa OTHOCUTENbHO ocu. Paauyc unepuuu tena. | OIIK-1 322

31 | MoMeHT KOJIM4Y€eCTB JBMKEHUSI TBEPAOTO TeJla OTHOCUTEIIBHO OCU OIlIK-1 322
BpalllCHHUS.

32 | CBoOoaHbBIE KOJIEOAHHS MAaTEPHATIBHONW TOUYKH OIIK-1 322

34 | BoinyxaeHHble KoieOaHusl MaTepuaibHON TOUKU. SIBIEeHHE pe3o- OIlIK-1 322
HaHca

35 | O600meHHBIE KOOPAMHATHI CUCTEMBI; 00001IeHHbBIe CKOpocTH. Bei- | OINIK-1 322
paXeHue eMEHTapHOU paboThl B 0000IIEHHBIX KOOPIUHATAX.

36 | SlBmenue ymapa. YmapHas cuna u yaapHeiii umnynbsc. JeictBue | OIIK-1 322
yIapHOU CUJIbI HA MaTEPUAIbHYIO TOUKY.

37 | Teopema 06 U3MeHEHUN KOJTUYECTBA ABMKEHUS Mexanndeckoi cu- | OIIK-1 322
CTEMBI IIPU yJiape.

38 | Ilpsimoii IeHTpaNbHBIN yaap Tella O HETOIBIKHYIO TIOBEPXHOCTH; OIIK-1 322

YOPYIUi U HEYNIPYTHM yIapsbl.
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5.3.1.2. 3aga4u K 3K3aMeHy

Kowmre-
No Conepxanue — NJK
1 OnpeaenuTs MOAYNb paBHOJCHCTBYIOMEH ABYX paBHBIX 1Mo Moaymo | OITK-1 V16
cxomsmuxcs cun Fi=F,=5H, o0pasyrommx mexmy coboit yrom o =
45",
2 s mnockoit cuctemsl cxomsmuxcst cun (H) : Fy= 31+ 4j, F,=5j, OIIK-1 V16
F3 = 2i, onpeaennTs MOAYIh paBHOICHCTBYIOIIEH CHIIBI.
3 | Ha m3ornyryro 6anky AB, 3ajenanHyio B cTeHy, aekcTByroT pacipe- | OITK-1 V16
JIeTICHHbIe HAarpy3KH WHTEHCUBHOCTHIO 1 = 5 H/M u qx = 3 H/m. On-
pemenuTh MOMEHT 3aAelkd, ecnu mgmmael BC = 3 M,
AD=5wm.
it
by
. . A
4 Konen B ognopoanoro 6pyca Becom 100 kH, 3akperuiennoro B map- | OITK-1 V16
HUpe A, onupaercs Ha Maakyro creny. Onpenenuts B KH naBnenue
Opyca Ha cTeHy, eciu yrou o = 60°.
= f\'.‘:*‘-:;;_\ 3
H“‘*‘cx .
=
5 | Ha pamy nefictByer pacrnpeneneHHas Harpy3ka uHTeHCHBHOCTBIO | OITK-1 V16
Qmax = 20 H/M. Onpenenuts peaknuto onopsl A, eciu pasmep /= 0,3
M.
6 Kaxum moimken ObITh Bec Tena 1, miIs Toro 4robsl Havanoch ckoib- | OITK-1 V16
JKeHHE BBEPX IO HAKJIIOHHOW TIOCKOCTH, eciu cmia F = 90H, a xo-
s¢¢unmenT TpeHus ckonbxenus f=0,3?
130"
7 | Onnoponnas 6anka DE Becom 4xH, pacnionokennas B BeprukanbHoit | OITK-1 V16
MJIOCKOCTH, B TOUKe D onumpaercss Ha TOPU30HTAIBHYIO TIIAIKYIO TTa-
CTUHY, KoTopas npukperieHa Kk ocu AC. Omnpenenutb HaTsSKEHUE
tpoca FH B kH, eciiu FB = 2DF, AC| BD, ED | DB.
!
" L
8 | Jlmsa maHHOro MOJIOKEHMS MEXaHU3Ma ONpeaeuTh ckopocTh Touku C | OITK-1 V16

- cepenuHbl matyHa AB, ecim yrimoBast ckopocTh @ = 1 pan/c; JIMHBI
3BeHbeB OA = 0,3 M; AB=0,5 M.

-

o e e

}
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B mexanusme mkuB 1 paguyca r = 0,1 M mapHUpPHO COEAMHEH CO
crepxaeM 2 miuHON 0,25 M ¢ momomnero mtanru AB. s manaoro
MOJIOKEHUSI MEXaHU3Ma OIPEACIIUTh YIIOBYIO CKOPOCTh ILITAHTH, €C-
7Y YacToTa BpamieHus mkuBa 1 paBHa 120 o6/MuH, a paccTosHue
0102 = 0,45 M.

OIIK-1

V16

10

[Tnardopma nBUKETCS 1O TOPU30HTAIM PABHOMEPHO CO CKOPOCTHIO 1
M/c. OTHOCHTENBHO IIAT(HOPMBI B TOM K€ HAIpPABJICHHM JIBHIKETCS
TOuka o 3akoHy s = 0,5t. Haiitu KoopAMHATY X TOYKHM B MOMEHT
BpemeHu t=4c,ecmumpu t=0x =0.

OIlIK-1

V16

11

Tenexka TBUKETCS 1O TOPU3OHTAIBLHON OCH. B maHHBI MOMEHT Bpe-
MEHU YCKOPEHHUE TEJIEKKH ae = 2 M/c%. TIo TeexKe IBUKETCS TOUKA
M cornacHO ypaBHEHHSIM X| = 0,3t u y1 = 0,5t%. Omnpenenuth abco-
JIIOTHOE YCKOPEHHE TOUKH M.

OIIK-1

V16

12

Ha Teno, KoTopoe moABeIeHO K NPYKUHE, AeHCTBYEeT BEepTUKAIbHAS
BeiHYXmatomas cuia F = 30 sin 20t. Onpenenuts ko3 dunment au-
HaMHMYHOCTH, €CJIU YIJIOBasi 4aCTOTa COOCTBEHHBIX Konebanuit Tena k
=25 pan/c.

OIIK-1

V16

13

Ha teno maccoii m = 0,5 kr, KOTOpOE MOJBEIIECHO K MPYKUHE ¢ KOA(-
(unmeHToM kecTtkocTd ¢ = 600 H/M, neiicTByeT BepTHKaIbHAs BBI-
Hyxjaaromas cuiaa F = 25 sin pt. OnpenenuTs, Npyu Kakod YriIOBOMH
9acTOTE P BBIHYKIAIOMICH CHIIBI aMIUTUTY/Ia BBIHY)KIEHHBIX KoJieha-
Hu# Tena Oynet paBHa 0,05 m.

OIIK-1

V16

14

7 >
[To 3aganHOMY ypaBHEHUO BpalleHus ¢ = 5 t° - 2 IaCTUHKHU, OCEBOM

. 2 N
MOMEHT uHepiuu kKotopou I, = 0,125 xr ¢ M°, onpeaeauTs TIaBHBIA
MOMEHT BHEUIHUX CHJI, JCHCTBYIOIINUX HA TUIACTUHKY.

OIlIK-1

V16

15

[To 3amaHHOMY ypaBHEHHWIO BpalleHUs ¢ = 2sin(zt/2) OmXHOPOMHOMN
MPSMOYTOJIbHON IUITUTEI ¢ MOMEHTOM HHEPIMH OTHOCHUTEIHHO OCH
Bpamenus I, = 10 kr o M OMPENCIUTh TJIABHBII MOMEHT BHEIIHHX
CHUJ1, ISUCTBYIOLIUX HA TEJI0, B MOMEHT BpeMeHu t =1 c.

e
2 3 N
7 +

il

y

OIIK-1

V16

16

Cucrema TpEX CTep)KHeﬁ, CBs3aHHBIX HIapHUPpaAMH, MOXET IBUI'aTbCA
B OJHON BEPTHKAIBHON IIOCKOCTH. OTpenenuTs 4ucio 000O0IIeH-
HBIX KOOpAWHAT CUCTCMBI.

gt

\
By

\

OIIK-1

V16

17

Onpenennuts TOPU30HTAIBHYK COCTaBISAIONIYI0 peakuuu onopsl C
ropu3oHTaNbHON Oanku AB, ecnu k Heit monBemieH rpy3 1 Becom 18

kH.

A

OIIK-1

H14
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18

Koneco paguyca r = 0,1 M xarurcs 0e3 ckoibxeHus. OnpeaenuThb
yCKOpeHue TOoukdh B, ecnu meHtp koneca A mepememiaercs € IO-
CTOSTHHOW CKOPOCTBIO VA = 2 M/C.

OIIK-1

H14

19

Kpupomun OA MexaHW3Ma, Bpallasch PaBHOMEpPHO, o0Opa3yeT B
JIAaHHBIA MOMEHT BpeMeHU c¢ HampasiaeHnuem OB yrom ¢ = 90°. Onpe-
JEJIUTh PACCTOSIHUE OT MTHOBEHHOI'O LIEHTpa cKopocTell martyHa AB

10 ron3yHa B.
?. 5

OIIK-1

H14

20

[To cropone AB npsiMOyroibHOM MJIaCTUHBI, Bpalllalollencs B IJI0C-
KOCTH 4epTexka, JBIKeTcs Touka M 1o 3akoHy AM = 3 sin (7/3) t.
Omnpenenuts yriioByr CKOPOCTb IUTACTHHBI (), B MOMEHT BpEeMEHHU t
=2c, 26an yckopenue Kopuonuca B Touke M B 3TOT MOMEHT paBHO
4 m/c”.

OIlIK-1

H14

21

[ITapuk maccoit m; = 0,01 kr magaeT BEpTUKAIBHO U yAapseT CO CKO-
POCTBIO V= 6 M/C 10 HEMOABMXHON TOPU30HTAIBHON TUIMTE MacCon
m, = 10 xr. OnpenenuTs MOIYJIb YAAPHOT'O UMITYJIbCA BO BTOPOH (a-
3e ynapa, eciu kodddurmeHT BoccranoBienus k = 0,6.

OIIK-1

H14

22

JBa Tena ommHAakoBOM Macchl m; = m, = 1000 Kr cTaakuBawTCS C
MIPOTHUBOIOJIOKHO HAINPABJICHHBIMH OJJMHAKOBBIMHU IO MOMAYJIIO CKO-
pocTsaMu |vi| = [v,| = 0,5 m/c. OnpeaenuTs MOIYIb YAAPHOTO UMITYIIb-
ca, ecnii KoddduimeHT BoccTanoBieHus k = 0

OIIK-1

H14

5.3.2. OneHo4YHbIe MaTepPHAJIbI TEKYLIET0 KOHTPOJIA

5.3.2.1. Bonipochl TeCTOB

Conepxanue

Kowmrre-
TEHIMSI

WJIK

Teeproe Telo BpawaeTca BOKPYT HEMOABHAHOI OCH Q7 COMNIACHO
YPaBHEHHIO = 00s( ‘f/d rae ¢ - yron nmaopora TeNa B pazHaHax.

Z a “le A aIEA

B MOMEHT = / ¢ yII0Bad CKOPOCTB H YIJIOBOE YCKOPEHHE Tela
HANpAB/eHb!, KaK YKA3aHO HA PHCYHKE ...

O 0

OIIK-1

V16

Teepaoe Telo BpamaeTcsa BOKPYT HeMONBILKHON OCH (Z COLIAacHO
ypaBHemnc p=Zsn( ’[/5 THe ¢ = YTOT MOBOPOTa Tera B pamaHax.

EaEA [2] “ale a DaEA

B MOMEHT ¢ = ] ¢ yIIOBasZ CKOPOCTH H YIIOBOE YCKOPEHNHe Tela
HAIPABIICHB], KAK YKa3aHO Ha PHUCYHKE ...

OIIK-1

V16
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3 TrepIoe Teno BPalaerca BOKPYT HeMoABIAHOM ocH OO1 M0 3aK0HY OHK_ 1 H 1 4

Q= (3t — 1)2 + 4 (P-B pag.t-Bcex)

1

3 ¥
2

x
B npoMe&yTOK BpeMeHH oT t=0.5 o t =1 ¢ Temo Bpalmaercs (YKa3aTk
HAaHG 051ee TOTHBLL OTBET). ..

0 PABHOMEPHO

9 PABHO3AMELTTEHHO

e PABHOYCKOPEHHO

o 2AMeTIEHHO
6 VCKOPEHHO

4 TeepAoe TeNo BPAIAETCA BOKPYT HEMOIBILIHOM ocH OO] MO 3aKOHY
Pp= (t — 3)2 —9 (¢-ppag:t-Bcex)

B IpoMeEyTOK BpeMeHH oT t=0 10 t =1 ¢ Telo Bpamaercs (VKA2aTb
HAHGOMee TOSTHBIT OTBET). ..

0 VCKOPEHHO
9 PAaBHOMEPHO

e PaBHO3aMENTIEHHO

0 FAMENTIEHHO

e PARHOY CKOPEHHO

OIIK-1

H14

5 TeepJoe Temo BPAMAETCA BOKPYT HeMOIBILKHOM 0cH OO 10 30KOHY
Pp= (1— Zt)3 — 8 (¥-Bpag.t-Bcex)

z

v,
1

"

2

-

x
B npoMeXyTOK BpeMeHH ot t=0.5 1o t=1 ¢ Teno Bpamaerca (YKazaTb
HaHOOJTee TOHBIH OTBET)...

0 PABHOYCKOPEHHO

9 VCKOPEHHO
e PABHOMEPHO

e PABHO3AMEITEHHO

e 3aMeTIEHHO

OIIK-1

H14

TrepIoe TeNo BPALIALTCA BOKPYT HelOABILEHON 0cH OO 10 3aK0Hy
¢= (t + 1)2 — 7 (%-e pan.: t- B cek.)

z

B npoMeAyTOK BpeMeHH oT t=0 qo t =1 ¢ Temo Bpamaerca (ykasaTb
HaHGoNee TOUHBLT OTBET). ..

o PABHO3aAMENTIEHHO

e PABHOMEPHO

e PABHOYCKOPEHHO

o VCKOPEHHO
9 3aMETTeHHO

OIIK-1

H14

7 Ckopoctr Touexk C u D
TIPSAMOYTOMBHOTO TpeyTonbHWKa (48 =
8M, £4BC= 30%), ABITKYINETOCA TUTOCKO
[IApallelbHO, HAIIPABIGHE] TaK, KaK

NIOKa38aHO Ha PHCYHKE.
B

@ Vo
D
A

Ecnn B nonoxkeHNH, NokazaHHOM Ha
pHCYHKE, CKOpocTh ToukH C paBHa 20
M/C, TO MTHOBEHHAS YIJIOBas CKOPOCTh
TpeyToNbHHUKa © pakHa cl.

OIIK-1

V16
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Crkopocti Touek C u D
MPAMOYTOIBHOTO TpeyromsLHuKa (45 =
647 M, LABC= 45%), IBIKYITETOCH TIOCKO
NapaiienbHO, HAalIpaBIeHH Tak, Kak
MOKa3aHo Ha PUCYHKE.

Ecnu B nonoxeHny, IoKazaHHOM Ha
PHCYHKE, CKOPOCTh ToukH C parHa 36
M/C, TO MTHOBEHHAS YTIIOBast CKOPOCTh
TPEYTOILHUKA ® PaBHA ¢l

OIIK-1

V16

Cxopocti Touexk C 1D
NPSIMOYTOIIEHOTO TpeyronbHuka (A5 =
dm, <a5c= 30°), IBIEYTIETOCH TUIOCKO
HAPAILISILHO, HAIIPABIIeHE] TAK, KAK
MOKa3aHO Ha PHCYHKE.

Ecnm B nomowxenn, moKazaHHOM Ha
PHUCYHKE, CKOPOCTh ToukH C paBHA 6
M/C, TO MTHOBEHHAasA YITIOBasA CKOPOCTh
TpeyTOIBHUKA ©® paBHA ¢l

OIIK-1

V16

10

Jluck pamiyca R=10 cM Bpaimaetcs BOKpYT ocu OX 110 3aKoHy ¢ =dt+t3
paa.

O\

_7 HopwmaneHOe YCKOpPeHHEe TOUKH A B MOMEHT

BpeMeHH t=1c paBHO

OIIK-1

H14

11

Juck pagmyca R=10 cMm Bpamaetcs
BOKpYT ocit OX 110 3akoHy ¢ =4t+3t2
pan.

TOUKI A B MOMEHT BpeMeHII t=2¢ paBHO

OIIK-1

H14
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12

Iuck pamiyca R=10 cM BpaimaeTcs BOKPYT ocH OX 10 3aKOHY ¢ =St+t2
pan.

HopwmansHoe ycKOpeHHe TOYKH A B MOMEHT

BpeMEHH t=2C paBHO...

OIIK-1

H14

13

Iuck pammyca R=10 cM Bpamaercs BOKpYT ocl OX 10 3aK0oHY ¢ =3+t
paa.

HopManbHOe YCKOPEHHE TOYKH A B MOMEHT

BpeMeHH t=2¢ paBHO ...

OIlIK-1

H14

14

Jlrck panuyca R=10 cM BpamaeTcs BOKPYT ocH OX 10 3aKoHY ¢ =t+t* paz.

‘\fF-:tJ

7 HopwmansHoe YCKOPEHIe TOYKH A B MOMEHT

BpeMeHH t=1C paBHO

OIIK-1

H14

15

Trepaoe Teno BpaiiaeTcs BOKPYT
HenoABMKHON ocu OO Mo 3aK0HY

o=03-t) +11

B moment Bpemenu t = 1 ¢ temo GymeT
BpAITATHCS . ..

OIIK-1

H14

16

OnHopoIHada KPYyINas IIACTHHA panuycoM r=1,5 (M) i Maccoil m=4 (kr)

BpalllaeTcd BOKPYT OCH, MPOXOIAIIEit epes ee AHAMETP, C YIIIOBOI o 45
CKOPOCTEI =2 (v ™).

KuHeTndeckad sHeprHa 5Toif MexXaHHdecKoif CHCTeMEl pakHa Tk 9 0

OIIK-1

V16
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17

= ™ T -
TInatdopma Maccoii my = 130 Kr 1 AIHHO# AB=I=33 M CTOMT Ha rnankoii

TOPH3OHTaNkHOI wiockocTH. Ha miardopMe B MOJOKEHHN A HaXOAHTCH

TeJe:KKa Maccol 3 = 30 Kr. EC/IH TeNekKa Mo Bo3eiicTBHEM BHYTPEHHHX
CHII IEPEMECTHICA B IIOIOKEHHE B.

Ais B
L 1 ]

O [0)

TO marhopma. ..

1
MEPEeMECTHICA BJIIEBO Ha 3; M

OCTaHEeTCA Ha MecTe
TepeMecTHTCH BIIeBO Ha 0.625 M

IepeMecTHTICH BIIPaBo Ha 0,625 M

® 000 ¢C

1
MEPEMECTHTCA BIIPABO HA ]g M

OIIK-1

V16

18

TInatrdopua Maccolt - 80 kr i wmrol AB=I=6 M cTouT Ha

rnazmkoii ropisoHTATBHOI mockoctH. Ha miatdopue B momomeHm
A HaxoINTCA TETEAKKA MACCOM my = 40 &r. Ecnu Tenexka mon

BOS,HC}"‘[CTBHCM EHYT]JCHHPIX CHIT HE]JCMCCTHTCZ B IONMOAKEHUE B_.
2
A B
L 1 1

) )

T 7
To maTdopya...

IEPEMECTHICA BIIPABO HA 2 M
IEPEMECTHICA BIIPABO Ha 6 M
MEPEMECTHTCA BIEBO HA 2 M
MEPEMECTHTCA BIEBO HA 6 M

OCTAHETCA Ha MECTE

O0dDdQ

OIlIK-1

V16

19

TInatdhopma Maccoit »; = 100 kT 1 nmuHOH AB=/=7 M CTOHT Ha
rnanxoii TopH3oHTaNEHOI mIockocTH. Ha mmardopMe B MONOKEHHH
A HAXOMHTCA TeNewka Maccoit my = 40 kr. ECITH Tenekka mos
BO3IeHCTBHEM BHYTPEHHNX CIII IEPeMecTHICH B NONOMeHHe B,
2
A [Tevd B
[ 1 ]

] U

e

To mIatopMa. ..

o OCTAHETCA Ha MECTe

9 MePEMECTHTCA BIIPABO HA 2uMm
e MEPEMECTHTCA BIIPABO HA M
0 IIEPEMECTHTCA BIICBO HA ™

6 IIEPEMECTHTCA BIICBO Ha M

OIlIK-1

V16

20

MatepuanbHad TOUKa MACCOH yy = § g ABHIKETCA [IOA AEHCTBHEM CHIT

F,=3HY F,=10H-

M X

Ipoekuma yekopeHna TOUKH Ha ocb O paBHa ...

4
5

[V =

OIIK-1

V16

21

I\dIaTepHaﬂLHa}[ TOYKa Maccoil # = 5KI OBIIKeTCHA oM neficTBHeM

cun F,=6H u F,=10H.

TIpoeKlHsA YCKOPeHHA TOYKH Ha OChb OX PaBHA ...

|

I

| W

(1
e
©
(4
(5
(1]
(2]
(3]
4]
(5]

|

OIlIK-1

V16

22

NIHTG]JP[Z]HEHH_‘F[ TOYKA Maccoli w = SKI,ELEPDKETCSI oo ,ELGI‘:ICTBP[CM CHIT
F,=20H u F,=10H.

R
_ 5
A ik
i x

&
Af

TIpoeKkuys YCKOPEHHA TOYKH Ha Och OX paBHa ...

o ;
o
© ’
O o
e :

OIIK-1

V16
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Teno M gBIDKETCA MEXKIY IBYX
TIOBepXHOCTell 811 S2, ypaBHeHIA
KOTOPBIX IMEIOT BI /i (.72} =0. /3 (x.y.2) =0
¥y

S14,

S
YxaknTe XapakTepHcTHKH cBazelt
IAHHOTO Tela.

OIIK-1

H14

24

Temo M npukperneHo K HepacTAKNMOH
HHTH, JJIFTHA KOTOPOil MeHsIeTcsI 110
3aKOHY [=«-ur J[pyroii KoHel HUTU
pOoXOAuT depes Touky 0. YpaBHeHIe

CBSI3M MMeeT BHJ x° +y* +z? 17 <0

VKaxuTe XapaKTepHCcTHKN cBazeil
JTAHHOQIO Tela.

OIIK-1

H14

25

Temno M OBIDKETCA IO INIOCKOCTH T, YPaEHCHHE KOTOpOﬁ HMEET BHIO
z=¢tut,TOE ¢ = const U 1 =const .

VEKaxKHTE XApaKTepHCTHEH CBAzell DaHHOTO Tema.

OIIK-1

H14

26

TInockad cHCIeMa CIIL, OelicTBYIoIaA Ha Tello, IpHBedeHa K TIaBHOMY
BeKkTOpyY R =01 + 7 H rmapHOMY MoMeHTY M=8 Hum
lr=0C=31-2) -5 nammii moment |.

¥ R

P

=</

O X X

Torna oGoSIIeHHaA CIUIa, COOTBeTCTRYIOmAan 0505meHHOH KoopaHHaTe ¢,
paeHa...

OIIK-1

H14

27

TInockas cHCTEMA CHII, NeHCTBYIOMAA Ha TeNO, IPHEEIEHA K INIABHOMY
BeKTOpy R =31 -0 H ImaBHOMY MOMeHTY M=10 Hu
r=0C :4;—3] - E QAHHEET MOMEHT |.

¥; R

P

g/

O X X

Torna oSoSnieHHan cHIa, COOTBETICTRYIOMaA 0505meHHO KOOpIHHATE P,
paBHa...

OIIK-1

H14
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TTnockas crcTeMa ¢, AeficTRYIONIAA Ha
TeNo, TIPIBe/leHa K IABHOMY BEKTOPY

R =4i-5) 1 raBHOMY MoMeHTyY M=7 Hm
r=0C =20 +0.2] - s nessmat wouear |

vi R

P

=

(o) X X

Torma oOoOmeHHAS cIna,
COOTBETCTRYIOMAsT 0000IeHHOT
KoopanHate Y, paBHa. ..

OIIK-1

H14

29

TTnockast CHCTEMA CILT, AefiCTRYIOMmAs Ha TeNo, IPHBEIeHa K [TIABHOMY
BeKTOpY R = 2i + 3] H rIaBHOMY MOMeHTY M=12 Hum
r=0C=T71- —1} -E MaHHEE MoMeHT |.

¥; R

P

g

of—= x

Torna oSoSmeHHad CiIa, COOTBeTCTRyomasn oSodueHHol koopauHate Y,
paeHa...

OIIK-1

H14

30

Ha pHcyHKe ITOKa3aHbI CKOPOCTH Tell A0 (Vi, V2) H Ioce (1. U2) YyIpyroro
coyIapeHH:.

00 ©GC

vi=ltfe v=8m'c w=2mfc =3 ma'c
KOS{I]{I]HHHGHT BOCCTAHOBICHHA IIPH YOape 3THX T . . .

OIIK-1

H14

31

Ha pHcyHKe IOKa3aHEI CKOPOCTH Tl IO (Vi, V2) H Ioche (u1, U2) yupyroro
COYIApeHHA.

o O0C

r=4nc v=1mc W =2mfc =3 e
Ko3duIieHT BOCCTAHORIEHHA TIPH Yaape 3THX Tell . . .

OIIK-1

H14

32

Ha pHcyHKe ITOKa2aHE] CKOPOCTH Tell 10 (V1, V2) H Iocqe (Ui, u2) yIpyroro
coynapeHus.

&G G

vi=Trafe v=1mc =310 w =2nafe
Ko3d}HIIenT BOCCTAHORIEHNA TIPH YAape STHX Tl . . .

OIIK-1

H14

33

CruronrHoit OTHOPOIHEIH MHCK MAacCHl M = 3xz W pamuyca R = 2 m KaTHICA
§e3 CKOMNBKEHHA I10 TOPH3OHTATBHON NoBepxHOCTH. CKOPOCTE LIEHTPa Mace
OFCKA H3MEHASTCA 10 3aK0HY V- = 7+ 3f [m/c]. THe t — BpeMA B CeKyHIax.

Monyne IMAaRHOTO BEKTOPpa CIIT HHEepIIHH paieH ... H.

OIIK-1

V16
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34 CruromsoH OqHOPOMHEN IHCK MACCHL /7 = 3%2 H pamdyca R = 2 M KaTHIcd OIIK-1 V16
§e3 CKONBKeHNA 110 TOPH20HTANLHOI IOBepXHOCTH. CKOPOCTE LEHTPa Macc
IHCKa H3MeHAeTCA 10 2aK0HY V. = 8 + 7 [am/c], TOe t — BpeMa B ceKyHIax.
Monynes TIaBHOTO BEKTOPA CHIT HHEePIIHH pageH ... H.
35 CIUTomHOH OMHOPOMHEIH MHCK MACCHI i1 = 3¥2 W pamuyca R = 2 a KaTHTCH OIIK-1 V16
0e3 CKONBKEHHA T10 rOpPBOHTaIILHOﬁ MOBEPXHOCTH. CKOpOCTB LEeHTpa Macc
NHCKA H3MeHseTCA 110 3aKOHY V- = 3+ 5¢ [m/c], roe t — BpeMA B ceKyHIax.
Monyns TIaBHOTO BEKTOpa CHI HHEPLIHH paseH ... H.
36 | Cmomsoii onHOPOMHEIT MHCK Macchl m =1,5%: H paguyca R = 2 OIIK-1 V16
KaTHTCA §e3 CKONBKEHNA M0 TOPHE0HTANEHOI ToBepxHOCTH. CKOPOCTE
IeHTpa Mace IHCKA H3MeHAeTCd 110 3aKoHY M= 5+ 10 [m/c]. Toet —
BpeMd B CEKVHIAX.
yrY
Momyne TIaBHOT'O BEKTOPA CIUT HHEPLHH paeeH ... H.
37 CnomHoil oIHOPONHBIH NHCK Macchl m = 4 xz W panuyca R = 2 um OIlIK-1 V16
Karurca 0e3 CKOMBKEHNA 110 l'OpPBOH'[aIlI:HOf:I TIOBEPXHOCTH. CKOpOCTb
LIEHTPA MacC JMCKA H3MEHAETCA 10 3aKOHY Vo = 4f + 3 [m/c], roe t —
BpeMHd B CeKyHIax.
Ve
Momyae TIABHOTO BEKTOPA CHI HHEPIIHH paBeH ... H.
38 Mexanndeckad cHcTeMa COCTOUT H3 OIIK-1 H14

JBYX MATepPHANTLHEIX TOUEK MAccaMi ¢
OJHHAKOBLIMH MACCaMM iy = 2 = 2 KT,
JBIAYTITHMECS G B3AHMHO
NEepPIIeHANKYISIPHLEIMH CKOPOCTAMH vy =
2micuve=1,5wmc.

KomimuecTro ABMKSHHSI 3TOH

MEXAHHYCCKOH CHCTEMEL PABHO KT
M/C.
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39

Mexanndeckasl cHCTEMa COCTONT 13
IBYX MaTepHalbHBIX TOUEK MaccaMy i1}
= 2 Kr U m2 = 3 KT, IBUKYIIUMHUCA B
OTHOM HAIIPaBIEHHUH 110 OAHOM MPSAMON
CO CKOPOCTSIMHU v = 4 M/c M v2 = 2 m/C.
Konmuectro ABIKEHNIS 3TOH
MEXaHHIECKOH CHCTEMEI PABHO KT

M/C.

OIIK-1

H14

40

Mexangeckas cHcTeMa COCTONT 13
IBYX MaTepHalbHBIX TOUEK MaCCaMu #1]
=1 Kr umz = G KT, IBKYITAMICS B
OJTHOM HATIPABIEHUH 110 OJHOH TPAMON
CO CKOpOCTAME v; = 4 M/c 1 v2 = 2 M/C.
KonmuecTBo AMkeHNd 3TOH

MEXaHHIESCKOI CHCTEMEI PaBHO KT
M/cC.

OIIK-1

H14

41

Ecnu nuHumn neicTBHS CUIl JAaHHOW CUCTEMBI IEPECEKAIOTCS B OJI-
HOM TOYKE, TO €€ Ha3bIBAIOT

-: IJIOCKOU

+: cxonduencs

-: IPOCTPAHCTBEHHOM

-: IPOU3BOJIBHOM

OIIK-1

322

42

Ha BepTukaibHy10 HEBECOMYIO OaJIKy, JKECTKO 3aJIeJIaHHYIO O
HUM KOHIIOM, JIEICTBYET pABHOMEPHO paclpeeieHHas Harpy3Ka
uHTeHcuBHocTH =20 H/M. MomeHT 3az1enku paBeH

Iu

6M

IV Y
=

4mM

ST L} EALCSURANEURERANEN
-2 620 H

+: -840 H

-2 730 H
-:230H

OIIK-1

322

43

Peakuust onopsl B Touke E mpaBUIIBHO HampaBJ€HA HA PUCYHKE. ..

OIIK-1

322
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44

Bexrop ckopoctu aBrkymencs Toukn M 1 paBHOAECHUCTBYOIIAs
BCEX CWJI, IPUJIOKEHHBIX K TOUKE, HAIIPABJIEHBI 110 OJTHON IPSIMOM
B IPOTUBOIIOJIOKHBIE CTOPOHBI

4 M R

it * -

Onpenenuth XxapakTep ABUKEHUS TOUKU
- KPUBOJIMHENHOE U 3aMEJIJIEHHOE

+: IpSAMOJIMHEMHOE U 3aMEVICHHOE

- KpUBOJIMHENHOE

-: IPSIMOJINHEWHOE

OIIK-1

322

45

TBepaoe Teno Bpamaercs BOKpyr HenoABuxHoi ocu OO 1o 3a-
KOHY. B mpomexxyrok Bpemenu ot t=0 g0 t=1c¢ teno Bpamaercs. ..

s

2

P

x
-. paBHOMEPHO
+: PaBHOYCKOPEHHO
- paBHO3aM€JICHHO
- 3aMEJIEHHO

OIIK-1

322

46

Ckopoctb Touek C u D npsimoyrosibHOro Tpeyroyibauka (AB=8wm,

ZABC = 30°), n1BUKYIETOCs IIOCKO MapalIeibHO, HalpaBJie-
HBI TaK, KaK TIOKa3aHO Ha pUCyHKe. Eciu B MOJI0KeHUH, TOKa3aH-
HOM Ha pHCYHKe, ckopocTh Touku C paBHa 20 M/c, TO MTHOBEHHAas
YIII0Basi CKOPOCTh TPEYroJbHUKA paBHA

B

¥n

- 3.5 ¢!
+:2,9 ¢!
-2 4.5 ¢!
- 5,5 ¢!

OIIK-1

322
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Huck pagunyca R=10 cm Bpamaercst BOkpyr ocu Ox 1Mo 3aKOHY
@=4t+t°, pag. HopManbHOE YCKOPEHHE TOUYKH A B MOMEHT BpeMe-

HHU t=1c paBHO
‘\wm

- 5,8 M/c?
+: 4,9 m/c?
- 7,3 M/
-1 9.4 m/c?

OIIK-1

322

48

Jlj1s paBHOBECHS INIOCKOM CHCTEMBI CUJI HEOOXOIMMO U I0OCTATOU-
HO BBITIOJIHEHUS CIIEIYIOIIUX YCIOBUMA:

= R=0
+ R=0;M =0

- M=0
- ZFk =0

OIIK-1

322

49

Cuna TpeHus CKOJIbKEHHS 3aBUCHT ...

-1 OT Macchl Tel

+: OT HOPMaJIbHOM peakLUy U CTeNeHU 00pabOTKU TPYLIUXCS MO-
BEPXHOCTEM

-1 OT IUIOIIA/IU TPYLIUXCS TET

-1 OT MaTepuaia, U3 KOTOPOTO U3rOTOBJICHBI TEJa

OIIK-1

322

50

CKOpoOCTh TOUKH OTIpEaeIercs, Kak ...

-1 BTOpasi IpOU3BOJHAS OT €€ paJnyc-BeKTopa

+: mepBasi IPOU3BOIHAS OT €€ paJuyc-BeKTopa

-: OTHOIIIEHUE PAJNYC-BEKTOPA KO BPEMEHU JIBUKEHUS

-: IPOU3BEICHNE BPEMEHHU JIBWKCHUSI HA €€ PaJlyC-BEKTOP

OIIK-1

322

51

YckopeHue TOUKH onpeensercs, Kax ...

-1 TIepBas IPOU3BOIHAS OT €€ paJuyc-BEKTOpa

+: BTOpasi MPOU3BOAHAS OT €€ pajnyc-BEKTOpa

-: OTHOIIIEHUE PAJNYC-BEKTOPA KO BPEMEHU JIBUKEHUS

-: IPOU3BEICHNE BPEMEHHU JIBWKCHUSI HAa €€ PaJyC-BEKTOP

OIIK-1

322

52

Crioco0 3aaHus ABMKEHUS TOYKU, IPU KOTOPOM 3apaHee U3BECT-
Ha €€ TPaeKTOpusl, Ha3bIBACTCS

-1 BEKTOPHBIM

+: €CTeCTBEHHBIM

-1 KOOPJIMHATHBIM

-: IEpUOIUYECKUM

OIIK-1

322
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53

Ecnu xacarenpHOE M1 HOPMAIIBHOE YCKOPEHUE TOYKH PABHO HYIIIO,
TO OHA JIBUXKETCS

- HEPaBHOMEPHO U MPSMOJIUHEUHO

+: paBHOMEPHO U NMPSAMOJMHENHO

- KpUBOJIMHENHO U YCKOPEHHO

-: IPSMOJIMHEITHO U 3aMEIJICHHO

OIIK-1

322

54

Benuuunna, xapaktepusyromias ObICTPOTY U3MEHEHUS yriia OBO-
poTa Ipu BpamaTeabHOM JIBM)KCHUN HA3BIBACTCA ...

- HEHTPOCTPEMUTEIILHOE YCKOPEHUE

+: YriIoBast CKOPOCTb

- YIJI0BO€ YCKOPEHHUE

- KacaTeJIbHOE YCKOPEHUE

OIIK-1

322

55

KonuuecTBo ABMKEHUS TOUKH ONpeenseTcs mo Gpopmyre

Lpm
2

+g=mV
- F=ma

= S=) Fit

OIIK-1

322

56

Kunerndeckast sHeprusi TOUKH ornpezensercs no Gopmyne
- qg=mV

2
+: T:LV
2

- F=ma

= S=) Fit

OIIK-1

322

57

MoOMEHT KOJMYeCcTBa ABMKEHHUS TOUYKH OTpeeseTcs o hopmyIie
- qg=mV
tome(mV )=mV -F
- F=ma
2
mV

ST="0
2

OIlIK-1

322

58

JuddepenHnranbHOe ypaBHEHUE BbIHYKIEHHBIX KOJI€OaHUN TOUKU
IIPU OTCYTCTBUU CONPOTUBIICHUSI UMEET BU/JL

X +kix=0

+: X+ k’x = Lsin pt
X+ 2nx+kix=0
X+ 2nx + k’x = Lsin pt

OIIK-1

322

59

HCpI/IO)I KoJIeOaHMII MaTEMaTHYECKOr0 MasATHHUKA OIpeacACTCA
o dhopmyie

-:T=2\F +:T=27Z’\F -:TZN\F -:T=27r\/g
g g g L

OIIK-1

322
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0 NJAK
N Conepxanue — I
60 | Pagmyc nnepuuu onpeaensercs mno popmymne OIIK-1 322

- _ mz
P: iY;
+: p = JZ
: M
J
i
J
. — z
P = R
61 | HopmanbHOE yCKOpEHHE TOUKU OTIPENIEISAETCs, KaK OIIK-1 322
-1 OTHOILLEHUE YITIOBOM CKOPOCTHU K pauycy
+: Mpou3BeACHNE KBaipaTa YIJI0BOW CKOPOCTH Ha PacCTOSIHUE OT
TOYKH JI0 OCH BpallleHus
-: IPOU3BEJCHNE CKOPOCTU TOYKU Ha PaTUyC OKPYKHOCTU
-1 OTHOILIEHUE PaNyca OKPY>KHOCTH K YIJIOBOM CKOPOCTH
62 | Kunernueckasi 3Heprusi TBEpJOTo Teja P €ro MocTynaTeJIbHOM OIIK-1 322
JIBKEHUH OTIpeiesisieTcs mo Gopmymne
2 2 2
Jo’ MV, JV, MV,
< T=— +=T= C .r=""C ..T= S
2 2 4
63 | Kunernueckasi sHeprusi TBEpJOro Tejla P €ro BpallaeTIbHOM OIIK-1 322
JBDKEHUH OTIpeiesisieTcs mo Gopmyme
2
LT MV,
2
Jo’
+T=—
2
2
LIV
2
2
LT MV,
4
64 | MarepuanbHas TOYKa MacCOd M=35 KT IBIXKETCSI TIOJT JCHCTBUEM OIIK-1 322

cuit F1=3H u F,=14 H. [Ipoekuus yckopeHus Touku Ha och Ox
paBHa

F,
60" =
Fl B
M X
- 1/5
+:4/5
-1 2/5

- 3/5
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TEHIIHS
65 | Ilmardpopma maccoit m;=180 kr u gmuHoit AB=L=4m cTout Ha OIIK-1 322
IJIaJIKOM TOPU30HTANIBHOM TI0cKocTH. Ha mimardopme B mostoxe-
HUU A HaXOJUTCS TelexkKa Maccoi my=60 kr. Ecim Tenexka moy
BO3JICHICTBMEM BHYTPEHHUX CHJI IEPEMECTUTCS B NoJIokeHue B, To
mwiargopma
A b 8
&
s
-: IEPEMECTHUTCS BIIEBO Ha 4 M
+: mepeMecTuTCA BJIEBO Ha | M
-1 IIEpEMECTHUTCS BIPaBo Ha 4 M
-1 OCTaHETCs] Ha MeCTe
66 | CriomHoO#M 0JHOPOIHBIM JUCK Macchl M=SKr u paguyca R=2m OIIK-1 322
KaTUTCs 6€3 CKOJIbKEHUS TI0 TOPU30HTAIIbHOM noBepxHOCTUH. CKO-
POCTb LIEHTpa Macc AUCKa U3MEHSETCS 110 3aKOHY
Ve =7 + 3t (m/c), Momynb T1aBHOTO BEKTOPA CUJI HHEPIUH Pa-
BEH
67 | MexaHuyeckasi CUCTEMa COCTOUT UX JBYX MaTepuanbHbIx Touek ¢ | OIIK-1 322
OJMHAKOBBIMU MaccaMy m;=mp=2,5 KI, IBW>KYIIUMUCS 0 OJJHON
MPsIMOM HAaBCTpeuy JIpYr Ipyry co ckopoctsimu V=3 m/c u V,=2
M/c. KonneuTcBo IBUXEHHS 3TOI MEXaHMYECKON CUCTEMbl PABHO
-2 3kr-M/c
+: 2 kr-M/c
-2 4 kr-Mm/c
-: Txr-m/c
68 | Ha pucynke mokazansl ckopocta e 10 (Vi, V) u nocne (u;, uz) OIIK-1 322

yrnpyroro coyaapeHusi. KoagppuiueHT BoccTaHOBIEHUS IPU y1ape
OTHUX IBYX TEI...

>0 0

r=drnafe ¥=1nac L =2nac Ly =3 e
-2 3/7
+:1/5
-2 4/9
-2 2/3
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Komme-
No Conepxxanue NJK
TEHIMSI
69 MaTepraneHaa Todka Macco m=1 K- ABMMETCH Mo CHOXHOMA TpaskTopkk 4B, OIIK-1 V16
Ecnm maeecTHo, 4to R=2 ™M; yrhel g=452; 5=30°, npuHuman g=10 m/c2, 1o
[*=—R —= P
PaboTa cunbl THKECTH Ha NepeMelleHkin M3 nonoxerna E B ndnoxenme K
paeHa...
70 MaTepraneHaa Todka Macco m=1 K- ABMMETCH Mo CHOXHOMA TpaskTopkk 4B, OIIK-1 V16
Ecnm maeecTHo, 4to R=2 ™M; yrhel g=452; 5=30°, npuHuman g=10 m/c2, 1o
t [*=—R —= P
PaboTa cunbl THKECTH Ha NepeMelleHkin M3 nonoxerna E B ndnoxenme K
paeHa...
71 MaTepraneHas Todka Maccol m=1 K- ABMMETCA No CNoXHOM TpaskTopuKi AB. OIIK-1 V16
Ecnm maeectHo, uto R=2 ™; yrnbl g=45=; 5=30°, npuHiMan g=10 m/c2, To
le— R —= P
| I
PaboTa cknel TAXECTH Ha NepeMelleHuM 13 HOﬂO)KeHM?LAB ndnoxenme D
pagHa...
72 MaTepraneHas Todka Maccol m=1 K- ABMMETCA No CNoXHOM TpaskTopuKi AB. OIIK-1 V16
Ecnm maeectHo, uto R=2 ™; yrnbl g=45=; 5=30°, npuHiMan g=10 m/c2, To
| .
PaboTa chnbl TAXECTM Ha nepemMelleHiv Mz nonoxeHna K e ndnoxerme B
pagHa...
73 OnHoponHas KBaApaTHasA ILTACTHHA co cTopoHoit a=0,5 (M) n Maccoit o 0 OIIK-1 H14
#1=06 (Kr) BpamiacTca BOKPYT OCH, IPOXOMALICT Yepes ee LIeHTp
MapanienbHO 0QHO M3 €& CTOPOH, ¢ VIJIOBOIl CKOPOCTBIO Ww=2 ey 9 1
Kunernueckas sHepri 5ToH MexaHNdecKoH cicTeMer pasHa _ Jlw 9 0.25
0 o
74 OnHoponHad KBaApaTHad MIACTHHA co cTopoHoit a=1 (M) 1 Maccoit o 0 OIIK-1 H14
#=06 (Kr) BpamiacTca BOKPYT OCH, IPOXOMALIC Yepes ee LIeHTp
MapanienbHO 0QHO M3 €& CTOPOH, ¢ VIJIOBOIl CKOPOCTBIO Ww=2 ey 9 1
Kunernueckas sHepri 5ToH MexaHNdecKoH cicTeMer pasHa _ Jlw 9 0.25
0 o
75 OnHOpoIHAs KBaNpaTHAd IIACTHHA co cTopoHoli a=1 (M) 1 Maccol o 0 OIIK-1 H14
m=6 (KT) BpalaeTca BOKPYT OCH, IIPOXONAIICH YePEs3 e LIEHTP
NapannenbHo OTHOH H3 €€ CTOPOH, ¢ YINIOBOH CKOPOCTBIO n:4(cfl) ‘ e 1
KureTHdeckan sHEPTHA 3TOH MEXaHMYECKOIl CHCTEMEI paBHA Tk, e 4
0 o
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76 OnuoponHas Kpyriad INacTHHA paguycoM =15 (M) 1 Maccoit m=4 (kT) OHK- 1 H1 4
BpamaeTcsa BOKPYT OCH, Mpoxodmeil 4epes ee AHaMeTp, © YIIOBOH o 4.5
CKOPOCTBIO @=2 (c™1) .
KiHeTH9ecKan SHePTHA 3T0f MeXaHIdecKoil CHCTeMEl paEHa g 9 0
© o
4
On"opoIHkIi cTepaxeHs LIHHOH 1 1 Maccoii m BpalaeTcd OTHOCHTENEHO OIIK-1 H14
OCH. IPOXOIAmeil depes ero KoHell O MepNeHIHKYIIPHO eMy. ¢ YTIOBOII mol?
CKOPOCTRBIO @ M YTTIOBEIM YCKOPEHHEM €. 1 6
7
2
mwl
K P
|
[
|
{ A 3 mol?
KuneTH4eckHil MOMEHT CTep:KHA OTHOCHTENBHO OCH BPAllleHHA PaBeH ...
mel?
4 =
77 Juck pannyca R 1 Maccoii m, KOTopas paBHOMEPHO paclpeeneHa o eTo OIIK-1 H14
ofomy, *KecTKO COeIHHeH CO CTep:kHeM LmuHOI 1 = R , koTopEIil BpalmmaeTca 1 3mwR’
OTHOCHTENEHO OCH, IPOxomeil 9epes ToUKy O IHepIeHIHKYIAPHO 2
INIOCKOCTH OHCKA, C YTIOBOH CKOPOCTBIO @ H YTIOBHIM YCKOPEHHEM & .
o
2 SmwR’
2
3 3mwR’
4 SmwR?
KuHeTudeckuil MOMeHT IHCKa OTHOCHTENIRHO OCH BPAIleHHd PaBeH ...
78 OnHOpoOIHBIH cTepaeHb LMHHOI | 1 Maccol m BpalaeTca OTHOCHTEIBEHO OIIK-1 H14
ocH, poxonAmeil depes ero cepeauHy O MepNeHIHKYIAPHO eMy. ¢ 1 ml’w
YTI0BOI CKOPOCTRIO @ H YTIOBRIM YCKOPEHHEM & . 6
E B
(o)
w . 2 mle
0 Kunerideckuil MOMEHT CTep:KHA OTHOCHTENEHO OCH
12
4
A
2
BpalleHHs PaBeH ... 3 ml*o
4 ml’w
3
79 Jnck panmyca R 1 Maccoli m, KoTopast OIIK-1 H14

2
PABHOMEPHO paclpefieNieHa 1o 1 JuwR
TOHKOMY CTEPIKHIO, IIPOXOAAMEMY

uepes IEHTp AMCKaA, BparaeTcs 3 9 M
OTHOCHTEIBHO OCH, MPOXOIAIIENT 3
gepes Touky O IepreHIHKYIAPHO

TLIOCKOCTIH AIICKa, C yl".TIOBOIUI 3 4"1“;71{2
CKOpPOCTBIO © VITIOBEIM YCKOPEHIEM

. 4 3wk’

Knnermieckuii MoMeHT CTEpPXKHEA
OTHOCHTEIILHO OCI BpallleHIT1 paBeH
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TCHIUA
80 T'py3 A maccoli m IpHKPEIUIEH K HEBECOMOMY CTep:kHI0 QA WIiHOH 1 1 OHK_l H 1 4
BpamaeTcsa OTHOCHIEIIBHO OCH, HPOXO.H.HH.IEE'. HEePEes KOHEIL (0] CTEPHHA lllﬂle
TePIeENHKYIAPHO €My, C YTIOBOH CKOPOCTEIO @ H YITIOBBIM YCKOPEHHEM 3
g,
”
mwl?
meal®
2
A
KiHeTHYeCKHIT MOMEHT TPy3a OTHOCHTENBHO OCH BPAllIEHHA PDABEH ... 12
mo
i)
81 Mexammeckas cUCTeMa COCTOUT H3 OIIK-1 H14
IBYX MaTepHalbHBIX TOYEK C
OAMHAKOBLIMM MaccaMM sy = w2 = 2,5
KT, JBHAYIIUMHCH 110 OIHOH npaMoii
HABCTPEUY APYT APYTY CO CKOPOCTAMH Vi
=3 mic mvz =2 m/c.
KonmaecTBo ARIKeHN 3TOMH
MEXaHHIEeCKON CHCTEMEl PARHO KT
M/C.
82 41 _ OIIK-1 H14
EN
- m
|- F
HD B «x
E gﬁﬂ Rx |—
O Ry
Peaxiis onopel B ToUke A IPaBHIBHO
HATIpaRTIeHA HA PUCYHEKE ... . -
y
X
M
Ry
o £
Rx
83 ¥ _<—] OIIK-1 V16
i -~ Rx ﬁy
B
N
i
@)
(4 ﬁ
CHnpl B3auMOAeHCTBHA B Touke E o /
MMPpaBUIBEHO HAITpaBJIICHBI HAd PHUCYHKE ... .
ﬁy
N T_,ﬁx
34 _ OIIK-1 V16

R
m
Peax1riis omtops! B TOUKe A IIPaBIILHO -
HalpapBleHa Ha PHCYHKE ... . o Rx |
—
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Komre-
Ne Conepxanue NAK
Acp TEHIAS A
85 s OIIK-1 Y16
Feaxiinm ¢ el B roage E mpaniiieo N By
HATIPER & THe
s hm

86

PCB.KLII/Lf[ OTIOPHI B TOYKE B IIPpaBHUIIBEHO
HalpaBjieHa Ha PHUCYHKE ... .

OIIK-1

V16

87

=

E

D X

BT

[Peaxums omopet & Touke K MPaBITBHO HaNpaeneHa Ha PHCYHEE ...

e o
-?_;l &

OIIK-1

V16

Ry
o -
X
Ha BEPTHKANBHYH0 HEBECOMYHO 6anKy: SKECTKO 3aIENaHHyH0 OJTHIM KOHIIOM, -
8 8 IIeHfcTBYeT PABHOMEPHO PacTIpelleNeHHAT HaTPy3Ka HHIEHCHBHOCTIH O -480 OHK 1 y 1 6
g=208/
O 360
M
< O -270
6M w1 ']
O 540
4M O -840

v AETRTRIRTTR
MOMEHT 3a/IeIKH paBeH ... Hu

&9

Ha RepTHKATRHYIO HERECOMYIO GalKy,

OIIK-1

V16

JKECTKO 3aJeIaHHYyIO OHIIM KOHIIOM, R
IeficTByeT JINHeIHO pacrpeeleHHas 270
HAlPy3Kd MAKCHMAIbHOH
HHTEHCHBHOCTH ¢ =204/ 480
360
oM
540
q
3
NMOMCHT 3aCIKI paBcH ... Hm
Ha BepTHKanbsHyIO HEBECOMYIO OalKy,
90 | [He peprmansmy iyio Sy 540 OITK-1 V16
JKECTKO 3a/eIaHHYIO OJTHIIM KOHITOM,
neficTByeT INHeIHO pacIipegeIeHHas 360
Harpy3ka MaKCHMallbHOH -
UHTEHCHBHOCTH ¢ - 204/, . 480
-270
6m [
-540
~q

6m

MomeHT 3amenkn paBeH ... HM
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Kowmre-
No Conepxxanue NJK
TCHIO U
Ha BEPTHKATBHYK HEBECOMYH 63]'[]\"\’, JKECTKO 3ae/IaHHYH OIHHM KOHIIOM,
9 1 nelfcTBYeT JuHei{HO pacnpeleNeHHAsd Harpy3ka MaKCHMANBHOIT O 810 OHK' 1 H 1 4
HHTEHCHBHOCTH g = 20%
O 360
s
O 270
B Om
e O 840
=
O -540
Im
MoneHT 33;;1-651KJI pa‘BeH ... Hm
Ha BepTHKATBHYIO HEBECOMYIO GATKY, *KeCTKO 3aleaHHYI0 ONHHM KOHIOM,
92 neffeTByeT MiHeliHO pacTpeieleHHas HATPY3Ka MAKCHMATEHOI O -840 OHK 1 H 1 4
HMHTEHCHBHOCTH ¢ = 20%‘
O -270
O 540
oM
O 360
q
6m O 430
AR 77
MoMeHT 3aIeNKH paseH ... HM
Temo Becom G=20 JAepIKIBaeTCA B
93 o (D) ymepmss > 9.0 OIlK-1 H14
PaBHOBCCIIIT Ha IIICPOXOBaTOIT
HAKJIOHHOII INOCKOCTH ¢ ¥ITIOM HaKJIOHA H 182
a=15° (KOoadPHUITHEeHT TPEeHITsT 7
cronbskeHrst £=0.2) cunoit 5 (H). (dra - 1.4
CRPAGKLL. sinl5° = cos75° =0.26 ’
o 20,2
MHIMAaIbHOE 3HAYEeHNE CIUIBL S
yAepKHNBaloInee TeIO OT NepeMeIleHIsT
BHII3 110 HAKIOHHOM ITIOCKOCTH PaBHO
Temo Becom G=30 (H) yaep>kmpaercsi B
94 ) Yaepaiss o 4.8 OIIK-1 H14
PaBHOBECHH Ha IIIePOXOBATOM
HAKJIOHHO ITTOCKOCTH ¢ YITIOM HAKJIOHA 5 259
a =60° (KO2pPUIINMEeHT TPeHII o
cronbskeHrsa £=0.4) cunoit 5 (H). - 198
= 5
o 31.8
MuHHMaITBHOE 3HAYTeHIIEe CIUIBL S
YaAepiKHBaroIlee TelIO OT IepeMeIeHIIsT
BHII3 1O HAKJIOHHOM IDIOCKOCTI PaBHO
95 Tero Becod G=10 (H) yoepAuBaeTcs B paBHOBECHH Ha IIePOXOBATON OIIK-1 H14
HAKIOHHOI! TIOCKOETH € YITIOM HAKIOHA ¢ =3(° (KO3()(HIHEHT TPEHNT 033
cxonexerns £=0,2) cunolt § (H).
3 0 96
O 7.6
O 67

MHHAMATBHOE 3HAYEHHE CITEL S YIOCPRHBAOMIEE TENO OT MEPEMETIEHIA
BHH3 TI0 HAKIOHHOH MIOCKOCTH pagHoO ...

96

Ha pHCyHKe IpelcTaBleH rpadHK NEICKeHN TOYKH, HMeloleil pazHEle

CKOPOCTH Ha OTHENBHBIX yIaCTKAX NBIDKCHHA.
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97

Ha pucynxe mpeacrasieH rpaduk BHKEHHA TOUKH, HMERIIEl pasHbie
CKOPOCTH Ha OTAETBHBIX YUACTKAX JBILKEHIIA.
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3aMMIINTE SHAYCHHE CKOPOCTH Ha y4acTke D ...
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H14
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OIIK-1

H14
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Ha pHCyHKe Mpe/CcTaBeH rpadik NBIGKEHHA TOUKH, HMeromeit
pa3HEIe CKOPOCTH HA OTAENBHEIX YHACTKAX IBIKEHHA.
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3amumHTe 3HAYEHHe CKOPOCTH Ha yyacTke C.
Ha pucyHKe IpencTapieH rpad ik ABIKEHIA TOUKH, HMelomeii pasHble
CKOPOCTH Ha OT/IEMBHBIX Y9aCTKAX NBIKEHHS
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3amHImHTe 3HAYEHHE CKOPOCTH Ha yuacTke C...
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B xpusommnHo-kymncEoM MexarmsMe kpusomnn OA=10 cm

EBpAIIaeTes ¢ YIIOBOit CKopoCThIo g =6 el

B tot MomeHT, Korga

i/l

yTom ¢ =45, OTHOCHTETsHAA CKOPOCTh §7 (eM/c) momsyHa A pasHa ...
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5.3.2.2. Bonpocsl AJis1 YCTHOT0 Onpoca

Conepxanue

Kommne-
TeHI A

UK

ChopmynupyiiTe onpenenaeHuss aOCOTIOTHO TBEPAOTO U CBOOO-
Horo tena. ChopMynupyiTe akCUOMBI CTaTUKH CBOOOIHOTO a0-
COJIIOTHO TBEpOTO Tena. JIoKaXUTe CIIeCTBHE U3 aKCHOM O Tie-
pEHOCE CUJIBI 110 JIMHUU €€ ICHCTBHUS.

OIIK-1

322

ChopmynupyiiTe ompeneneHusi CBsI3U U peaknuu cBsizu. Ilepe-
YHCIIUTE OCHOBHBIE BUJIbI CBsi3ell. Kakue peakuinu B HUX BO3HH-
kao1? Kak mposiBisiercs Tpetuil 3akoH HploToHa B mpuHLuIe
0CBOOOKTAEMOCTH OT CBSI3€il.

OIIK-1

322

ChopmynupyiiTe ompeneneHrde TIABHOTO BEKTOpAa MPOU3BOJIb-
HOU cucteMbl cwil. BeiBeaure Gopmyinbl [/ BHIYMCIEHUS TJ1aB-
HOIr'0 BEKTOpa CUCTEMBI.

OIIK-1

322

ChopmynupyiiTe onpeaeseHne CUuCTeMbl cxoasmuxcs cui. Jlo-
KOKUTE TEOPEMY O CXOJISAIIUXCS CHUIIaX.

OIIK-1

322

KakoBo ycrnoBue paBHOBECHsI CUCTEMBI CXOATUXCs cui? BriBe-
JTUTE YPABHEHHS PABHOBECHS CUCTEMBI CXOSIITUXCS CHIL.

OIIK-1

322

ChopmynupyiiTe ompeneneHue MOMEHTa CHIIbI OTHOCHUTEIHHO
LHCHTpa U IIaBHOI'O MOMCHTA CUCTEMBI CHUJI OTHOCHUTCJIBHO LCH-
Tpa. Kakas cucrema HaszbiBaeTca napoi cwi? Uemy paBeH Mo-
MCHT napH? I[OKEDKI/ITG TECOPEMY O TI'IaBHOM MOMCHTC CHUJI IIApPbI
OTHOCHUTEJIbHO LIEHTpA.

OIIK-1

322

Kakue cucteMbl cuil Ha3bIBalOTCA SKBUBAJICHTHBIMU? JlokaxuTe
TeopeMy 00 3KBUBaJEHTHbIX napax. Chopmynupyiite ciaeacTBUs.

OIIK-1

322

Jlaiite omnpeneneHrne MOMEHTA CUJIbl OTHOCHUTENIBHO LIEHTPa Kak
BekTopa. Kakomy BeKTOpHOMY Mpou3BeIeHNIO OH paBeH? Jloka-
KUTE 3TO paBeHCTBO KakuMm BEKTOPOM OMpENesieTCs] MOMEHT
napbl?

OIIK-1

322

Chopmynupyitte Teopemy Ilyanco amst mpon3BOIBHON CHCTEMBI
cui. KakoBbl BEKTOpHBIE YCIOBHSI PaBHOBECHUS ITPOU3BOIBHOU
CUCTEMBI cuJl B pocTpancTe? JlaiiTe BHIBOJI YpaBHEHHUI PaBHO-
BECHS TPOU3BOJIHHON CUCTEMBI CHJL.

OIIK-1

322

10

Kakue ¢opmbl ypaBHEHUI paBHOBECHUS TUIOCKOW CHUCTEMBI CHII
Brr 3naere? Kakue 3amaum CcTaTMKW HA3bIBAIOT CTATUYECKH OTI-
pEeICIICHHBIMHA M KaKW€ CTAaTUYECKHU HEOTIPECIICHHBIMU?

OIIK-1

322

11

HOKZDKI/ITC TEOpPEMY O 3aBUCHUMOCTH MCKIAY MOMCHTaAMU CHJIbI
OTHOCHUTCJIBHO OCHU U LICHTpPA.

OIIK-1

322

12

['me HaxomaTcs MEHTPHI TSHKECTH TPEYTOJIbHUKA, TyTH OKPYXKHO-
CTH KpyroBoro cektopa? JlaiiTe BHIBOJ COOTBETCTBYIOMUX (HOP-
MYIL.

OIIK-1

322

13

UYro takoe cyxoe Tperue? ChopMynupyiTe 3aKOHbI AMOHTOHA —
Kynona o cuiie Tpenus npu nokoe. KakoBa peakiusi HerJaJakoi
cBs3H? YUTo Takoe yroy TpeHHsl U KOHYC TPEHUS.

OIIK-1

322

14

ChopmynupyiiTe 1 1oKaxuTe TeopeMmy BapuHboHA O paBHOMACH-
CTBYIOIIEH.

OIIK-1

322

15

B uém 3aximrodaeTcsi BEKTOPHBIA CIOCO0 3aqaHUsl JIBHKCHUS?
Kak BBOAMTCS MOHSATHE CKOPOCTH TOYKH? UeMmy paBEeH BEKTOP
CKOPOCTH TOYKHU?

OIIK-1

322
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16

B uém 3akmrouaercs KOOpAWHATHBIN CIOCOO 3aMaHusl JTBUKCHUS
touku? Jlaiite BbIBOA (DOPMYIT ISl BBIYUCIICHUSI CKOPOCTH TOYKU
MIPU KOOPJIMHATHOM CIIOCOOE 3a/IaHUsI IBYKCHHUSI.

OIIK-1

322

17

Kax onpenensroTcst ecrecTBEHHbIE KOOPAUHATHBIE OCU B KaXKI0H1
TouKkH KpuBoi? ChopmynupyiiTe onpeaencHue KpUBU3HbI U pa-
JMyca KpUBU3HBI B JIAHHOM TOYKE KpHUBOW. Berumcinre paanycel
KPUBU3HBI IPSIMON U OKPYKHOCTH.

OIlIK-1

322

18

ChopmynupyiiTe omnpenereHue MOCTYNATEIbHOTO JIBUKCHUS
TBEPIOTO Tena. JIoKaKuTe TeOpeMy O CKOPOCTSX, YCKOPEHUSAX U
TPACKTOPHUSAX TOYEK IMOCTYMATSIBHO JBUKYIIETOCS Tea.

OIIK-1

322

19

Kakoe nBmxeHHe Tella Ha3bIBaeTCd IUIOCKUM? Pasnoskure nBu-
KEHHE TUTOCKOW (DUryphl Ha MOCTYMATEeIbHOE W BpallaTelbHOE.
[TokaxkuTe, 4TO BpamaTebHasi COCTABIISIIONIAS JIBM)KCHUS HE 3a-
BHCHUT OT BBIOOpa TOJIIOCA. 3amUIIUTE YPaBHEHWsS JIBYOKCHHS
IJI0CKON (UTYPBI.

OIlIK-1

322

20

ChopmynupyiiTe onpenereHue MIrHOBEHHOTO IIEHTPa CKOPOCTEH
(MIIC) mnockoit purypsl. Kak HaxoaaTCsi CKOPOCTH TOYEK IJI0-
ckoi ¢urypsl, ecnu u3zBectHo nosioxkeHue MIIC? KakoBbr cko-
pOCTH TOYEK IUIOCKON (UI'Ypbl B MOMEHT, KOTJa YrjoBasi CKO-
pPOCTh paBHA HYITIO?

OIIK-1

322

21

KakoBbl ocHOBHbIE citydyau HaxoxjaeHus MLIC nmockoit ¢ury-
puI?

OIIK-1

322

22

ChopmynupyiiTe onpeneneHne MTHOBEHHOTO IIEHTPa YCKOPEHUM
(MILY) mmockori ¢urypel. Kak HaxomsTcsi yCKOPEHHS TOUYEK
IJIOCKOW (QUTYpHI, eciii u3BecTHO TosiokeHue MIY? KakoBbl
OCHOBHBIE CTIOCO0BI HaxoxieHuss MIY?

OIIK-1

322

23

ChopmynupyiiTe omnpeneieHne OTHOCUTEIHHOTO, a0COJIIOTHOTO
U TIEPEHOCHOTO JIBM)KCHUS TOUKHU, a TAK)KE CKOPOCTEH M yCKOpe-
HUN B ATUX JABWXKEHUAX. CHopMynupyiTe U TOKaKUTE TEOPEMY
0 CJIO)KEHHUHU CKOPOCTEH B CII0)KHOM JIBM)KEHUH TOYKH.

OIIK-1

322

24

Chopmymupyitte n nokaxure Teopemy Kopuommca. KaxoBbr
MIPUYXHEI MosiBNIeHUS KoproimcoBa yckopeHus?

OIIK-1

322

25

Kax onpenensiercst abcorOTHOE YCKOPEHUE TOYKH MPH MEPEHOC-
HOM TIOCTyHaTeIbHOM JIBMKeHHH? KakoBBl MOIyNb W HampasJe-
Hue yckopeHusi Kopuosnca B OCTalIbHBIX ClydasX MEPEeHOCHOTO
NBYKEHUS?

OIIK-1

322

26

Haiite BpIBOJ nuddepeHIMaTbHBIX YPAaBHEHUM ABMXKEHUSI TOUKU
IIPHU pa3IMyuHbIX criocobax 3ananus apwxeHus. Chopmynupyite
2 OCHOBHBIX 3a/lauM JUHAMUKU Touku. Kak ompenenstorcs mo-
CTOSIHHbIE MHTEIPUPOBAHUS IPU pelIeHUH T depeHnaIbHbIX
YpaBHEHUN JBUKEHUS] TOUKHU?

OIIK-1

322

27

Haiite BeiBoA nuddepeHInaabHOT0 YPaBHEHUS! OTHOCUTEIHLHOTO
JIBW)KEHUSI MaT€pUAIbHOM TOYKHA. B 4YéM COCTOMT CyHIHOCTH
MIPUHIIATIA OTHOCUTEIBHOCTH KJIacCuyecKkord MexaHuku? KakoBo
ypaBHEHHE OTHOCHTEIIBHOTO MOKOSI TOYKU?

OIIK-1

322

28

ChopmynupyitTe onpeneneHre MeHTpa MacC MEXaHNIECKOU CHC-
Tembl. KakoBBI €ro KOOpAMHATHI, CKOPOCTh U yckopernue? Cdop-
MYJIUPYHTE M JOKOKUATE TEOpEeMy O IBW)KCHHH IICHTpa Macc.
CdopmynupyiiTe CIeICTBHS U3 3TON TEOPEMBI.

OIIK-1

322
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29

JlaiiTe ompeneneHne MOMEHTa HHEPIMH Tela OTHOCHTEIHHO OCH.
ChopmynupyiiTe M JOKOKUTE TEOPEMY O MOMEHTaX HHEPIUH
OTHOCHUTENIbHO TapauienbHbeiXx oceil. Chopmynupyiite omnpene-
JICHHE PaJryca MHEPIUHU Tella OTHOCUTEIHHO OCH.

OIIK-1

322

30

ChopmynupyiiTe onpeaesieHne KHHETHIECKUX MOMEHTOB CHCTE-
MbI OTHOCUTEJBHO LIEHTpa U ocH. KakoBa 3aBUCHMOCTb MEXIY
HuMu? ChopmyaupyiTe U JOKaXKUTE TEOPEMY O KHHETUUYECKHX
MOMEHTaX U CJIECACTBUS U3 HEE.

OIIK-1

322

31

Kak onpenensercss paboTa NOCTOSTHHOM CHJIBI, TOYKA IPUIIOXKE-
HUS KOTOpOoW ABmkercs mo mnpsamoii? Kak Berumcnsercs padora
CWJIBI TPEHHUSl CKOJIbKEHHUS, €ClIM 3Ta cuja nocrosiHHa? Yemy
paBHa paboTa HOPMAJILHON peakuu?

OIlIK-1

322

32

ChopmynupyitTe onpenenceHnuss MOMEHTA KOJIMYECTBA JBUKEHUS
TOYKH OTHOCHUTEIIBHO OCH M LieHTpa. KakoBa 3aBUCUMOCTD MeX-
ny HumMu? ChopMmynupyite U JOKAKUTE TEOPEMY O MOMEHTaxX
KOJIMYECTBA JBM)KEHMSI U CIIEJICTBUE U3 HEE.

OIIK-1

322

33

Chopmynupyitte ompeneneHrue dJIeMEHTApHON pabOThl CHUIIBI H
naiTe pa3nuaHbie (HOPMYITBI dJIEMEHTAPHON pabOoTHI.

OIIK-1

322

34

BriBenute hopmynbl paboThl CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Haiite BbIBOA (hopMyn paOOThI M MOIIHOCTH CHJIbI, NPHIJIOKEH-
HOM K BpalaronieMycs TETy.

OIIK-1

322

35

ChopmynupyiiTe ompeneneHrne BO3MOXKHBIX MEPEMEIICHUA Me-
XaHUYECKOW CHCTEMBL. UeMy paBHO YHCIIO CTETEHEW CBOOOJbI
MexaHu4ecKon cuctembl? Uto Takoe muumeanbHbie cBsizu? Cdop-
MYJIUPYHTE U JIOKAKUTE IMPUHITUIT BO3MOXHBIX IIEPEMEIICHHIA.

OIIK-1

322

36

JlaiiTe BBIBOI 001IEeTr0 ypaBHEHUs! MuHAMHUKU. CKOJIBKO ypaBHE-
HUW ABUKEHUSI CUCTEMBI MOKHO COCTaBUTH C TTOMOIIBIO OOIIETo
ypaBHEHUS TUHAMUKH ]

OIIK-1

322

37

Cdhopmynupyiite onpenenenue 0600meénHoN cumbl. KakoBa pasz-
MEpPEeHHOCTh 0000mEHHBIX cun? Uemy paBHa 0000mIEHHAS peak-
s NaeaIbHBIX CBA3Ei?

OIIK-1

322

38

Chopmynupyitte omnpenereHue 0OOOMIEHHBIX KOOPAUHAT W
0000mIEHHBIX CKOpoCTel. JlokaxuTe, 9YTO YHUCIO CTENEHeH CBO-
00161 CUCTEMBI PABHO YHCITY 0000MIEHHBIX KOOPIUHAT CHCTEMBI.

OIIK-1

322

39

Kaxoit Bun umerot ypasuenus Jlarpanra Il poga?

OIIK-1

322

40

Janumure auddepeHIranbHOe ypaBHEHHE MOCTYNATEIbHOTO
NBUKEHHUsT TBepaoro tena. [laiite BbIBOJ nuddepeHrantbHbIX
YpaBHEHUI BPaIaTEIbHOTO U IIOCKOTO JBHKCHUM.

OIIK-1

322

5.3.2.3. 3agauu 1019 NpPOBEePKU YMeHHIi U HABBIKOB

Conepxanue
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JlBa miknEa coequHeHs! peMeHHOM nepenaueit. Touxa A ogeoro u3
IIKHBOE HMeeT ckopocTs VA=20 eme.

by
4 P
L 7z, Cropocts Toukn B vy (emfe) 0 1
7 i
X
Mgl

JpYyToro mIKHBA B 5TOM CITY4Yaeé paBHA ...

OIIK-1

V16
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O 2
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CHcTeMa COCTOMT U3 Tel 1, 2 i 3. KaTok 3 COCTOUT U3 [IBYX CTyTeHeil.

TIpocKanb3bIBaHie HePaCTAKHMO}T HETH OTCYICTBYET, KATOK KaTHTCA Ge3

CKONMBAKSHIA. Macchl BCEX Tell OIHHAKOBEI H PABHEL 71. LISHTP Macc KaTka

PAacIoNOskeH Ha ere TeOMeTPIYecKoi ocH.

PaoTa ¢IUT TAKSCTH TAHHOI CHCTEMEI IPH MePeMeIISHIH IIeHTPA KaTka 3 Ha

BEJTHYHHY § PABHA ...

,
R-r

-r

OIIK-1

H14

10

CHCTeMa COCTOHT M3 Tell 1, 2. 3, 4 H IIPYAHHEL BIOK 3 COCTOHT H3

ZIBYX CTymeHeil. [IpOCKaTE3BIBAHNE HEPACTAKUMEIX HUTelt

OTCYTCTBYIOT. HaknoHHaA INIOCKOCTE COCTABIART C

TOPHZOHTATEHOI IIOCKOCTBIO YIOM 307 . MacChl Beex Tel

ONIMHAKOBEI H PABHEI 1.

OIIK-1

H14

o
R
O mes|1-
3 R+ 1']
Pab0Ta CHIT TAKECTH IAHHOM CHCTeMbI TIPH TepeMeleHHt Tpy3a 1
TI0 HAKTOHHO IIOCKOCTI Ha BeIIHIHHY § PABHA ...
Ha BepTHKATBHYIO HEBECOMYIO GamKy, JKeCTKO 3a[IeAHHYI0 OJTHIM KOHIIOM,
1 1 neficTRyeT itBo pacmp HarpysKa Hoft O -840 OHK 1 y 1 6
=208
HHIEHCHBHOCTH g = 20 A‘ .
O =270
O 540
oM
O 360
q
i O 480
e (el
MoneHT 3azienki pased ... HM
Ha BcpTHKanbHYFO HCBCCOMYO OalKy,
12 P i o — o -840 OIIK-1 V16
JKECTKO 3aJeIaHHYIO OJHHM KOHIIOM,
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VCTaHORHTE COOTEETCTEHE MEAJTY TIP OEKLIHAMH Ha
KOOP/HHATHBIE 0CH LIABHOTO MOMeHTa 3 o

GTHOCHTETHHO IEHTPa O CHETEMBI cHIT { 77, 7y ) H
BB B CITHCKE OTBETOB.

L MOX
2. My,
3. MOZ
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B BepIIHHAX MPAMOYTOMLHOTO MapaTienelTHIeAa
TIPHIOKEHEI CHIEL F; M Fy, KaK YK23aHO Ha PHCYHKe,

%

o b
VCTaHOBHTE COOTBETCTBHE MERAY IIPOCKIHAMH Ha
KOOPAHHATHBIE OCH [JIABHOTO MOMEHTa MO

OTHOCHTEILHO LeHTPa () CHCTEMBI CHII { F, Fy ) |
BBID@KEHHSMH B CTHCKe OTBETOB.
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5.4. CucremMa olleHUBAHHUSA JOCTH/KEHHUS KOMIIETCHIIU A

5.4.1. Onenka 10CcTHKEHUSI KOMIIETeHIMI B X0/Ie IIPOMeKYTOYHOI aTTecTaluu

OIIK-1 Crioco0eH pemiath TUMOBBIE 33a/1a4H MPOo(HEeCCUOHATIBHOM ACSITEIIPHOCTA Ha OCHOBE
3HAaHUN OCHOBHEIX 3aKOHOB MaTEMaTHYECKUX U €CTECTBEHHBIX HAayK C IPUMCHCHHUEM
MH(}OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT U

WNunukatopsr noctuxenus kommnerenuu OITK-1 Homepa BompocoB u 3agau
BOIIPOCHI 110
KOZI COZIC SKAHNE BOIIPOCHI K 3aJa4yun K BOIIPOCHI K | KYpCOBOMY
P 9K3aMEHY | DK3aMeHy 3auery MPOCKTY
(paborte)
OCHOBHBIE 3aKOHBI  B3aHWMOJICHCTBHS,
322 | npumxenus u paBHOBECHS TBEPIBIX TEN 1-38 - - -
CocTaBiATh ypaBHEHHUS PABHOBECHS U
V16 | ABMKEHHUS TOYEK, TBEPABIX TEJI U MeXa- - 1-16 - -
HUYECKUX CUCTEM
Pemenus mHKEeHEpHBIX 3a7a4 C UCIOJb-
H14 | 30BaHUEM OCHOBHBIX 3aKOHOB TEOPETU- - 17-22 - -
YECKOU MEXaHUKH

5.4.2. OneHka 10CTHKEHUSI KOMIIETEHIIMH B X0/1€ TEKYLIECIr0 KOHTPOJIsA

OIIK-1 Cnoco0eH peliath TUIOBbIE 3a7ja4l IPO(ECCUOHATBHON e TEIIbHOCTH Ha OCHOBE
3HAHUHM OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX M €CTECTBEHHBIX HayK C IPpUMCHCHHUEM
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT U

WNunukatopsr noctuxenus kommnerennuu OITK-1 Homepa BompocoB u 3aga4

BOMPOCH! 3aa49u JUTst

BOIPOCHI MIPOBEPKHU

Kon Conepxanue YCTHOT'O N
TECTOB YMCHHUU U
orpoca
HAaBBIKOB
OCHOBHBIE 3aKOHBI B3aUMOJICHCTBUS, IBHU-

322 | skenus n PaBHOBECHS TBEPABIX TEI 41-68 1-40 -
CocraBiTh ypaBHEHUsS pPaBHOBECHS W 1.2.7-9.16-

V16 | ABWKEHHS TOYEK, TBEPIBIX TE U MEXaHH- | 55 3337 69. ) 1,2,6-8, 11-
YECKUX CUCTEM 72.83-90. 14
Pemenns HHXCHCPHBIX 3a7a4 C I/ICHOJ'IBSO: 3-6,10-15,23-

H14 | BAHHCM OCHOBHBIX 3aKOHOB TCOPETHYCCKOU | 32 38-4(),73- - 3-5,9,10
MEXaHUKHU 82,91-102.
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6. YueOHO-MeTONM4YECKOEe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHMIIIMHBI

6.1. Pexomenayemas iureparypa

bubnunorpaduueckoe onucanue

Tun u3snanus

Bun yuebnoit
JUTEPaTyphl

I'yneBckuit B. A. Kpatkuii Kypc TEOpeTUUECKOU Mexa-
Huku: yuel. mocodue / B. A. I'yneBckuii, B. I1. an-
kuii; Boponex. roc. arpap. yH-T - Boponex: BI'AY,
2009 - 179 c. [LUT 4205] [TIT]
http://catalog.vsau.ru/elib/books/b61866.pdf

YyebHoe

OcHOBHas

bate, M. U. Teopernueckas MEXaHUKa B IpUMEpax 1
3amavax : yueoHoe nocodue / M. U. bats, I'. 1O.
Txanemnmze, A. C. Kenszon. — 10-e usg., crep. —
Cankr-IletepOypr : Jlans, [6. 1.]. — Tom 2 : [{una-
muka — 2013. — 640 c. — ISBN 978-5-8114-1021-
7. — TexcT : 21eKTpOoHHBIH // JlaHb : 31eKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/4552 (nara obparmeHus:
23.04.2020)

YyebHoe

JomonauTtenbHas

Teopernueckass Mmexanuka. [uHamuka [DIEKTPOHHBIN
pecypc] : MeToauYecKre PeKOMEHIAIIUH 110 H3yICHHUIO
Kypca U CaMOCTOSTEIbHON pabOThI, 00YJarOIINXCsI TI0
HanpasiaeHusM : 35.03.06 "Arpoumxkenepus”, 23.03.03
"DKcITyaTanys TPAHCIOPTHO-TEXHOJIOTHYECKUX Ma-
IIMH U KOoMIUIeKkcoB'" u crernmansaoctu 23.05.01 "Ha-
3eMHbIE€ TPaHCIOPTHO-TEXHOJIOIHYECKHUe cpenactpa’ /
BopoHexckuil rocylapCTBEHHbIA arpapHblii YHUBEp-
cutet ; [coct. : B. I1. [Maukuii, B. A. I'ynesckuii, E. A.
JluctpoB] .— DnekTpoH. TekcToBbie naH. (1 daiin : 602
K6) .— Boponex : BopoHexckuii rocyaapCcTBEHHBIN
arpapHbIit YHUBEPCUTET, 2019. —
<URL:http://catalog.vsau.ru/elib/metod/m149913.pdf>

Mertoanueckoe

Teopernueckass mexanuka. KunHemaruka [DiaeKTpoH-
HBIN pecypc]| : METOJAMYECKHEe PEKOMEHIAIUU TI0 H3Y-
YEeHHIO0 Kypca U CaMOCTOSITENbHON padoThl, oOyyaro-
muxcst o HampasieHusM : 35.03.06 "ArpounxeHe-
pusa", 23.03.03  "Dkcmimyartandsi — TPaHCIOPTHO-
TEXHOJIOTUYECKUX MAIlUH M KOMIUIEKCOB" M CHeIH-
ampHOCTH ~ 23.05.01  "HazemHble  TpaHCHOPTHO-
TeXHOJIOTHYeCKHe cpeacTna” / Boponexckuii rocyaap-
CTBEHHBIM arpapHblii yHuBepcuter ; [cocT. : B. IL
[Mamkwmii, B. A. I'yneBcknii, JIucrpos E. A.] .— Dinek-
TpoH. TekcTtoBbie naH. (1 ¢aitn : 600 K6) .— Boponex
: Boponexckuil rocy1apCcTBEHHBIN arpapHbIi YHUBEP-
CHTET, 2019.
<URL:http://catalog.vsau.ru/elib/metod/m149911.pdf>

Mertoanueckoe
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B »
Ne bubnunorpaduueckoe onucanue Tun n3nanus HIL yu€OHOR
JTUTEPATYPHI
Teopernueckass Mexanuka. CraTtuka [DIEKTPOHHBIN
pecypc] : MeToau4ecKre PeKOMEHIalluu 110 U3YUEHHIO
Kypca U CaMOCTOSATEIBbHON pabOThI, 0OYJarOIINXCSI TI0
HanpasiaeHusM : 35.03.06 "Arpourxenepus", 23.03.03
"OKcrulyatanys TPAaHCIIOPTHO-TEXHOJOTUYECKUX Ma-
IIMH ¥ KoMIuiekcoB" u cnenuanbsHoctu 23.05.01 "Ha-
5 |3eMHBIC TPAHCIOPTHO-TEXHOJOTHYECKHE cpencTtBa’" /| Meroaudeckoe
BopoHnexcknil rocy1apCTBEHHBIM arpapHbIil YHUBEp-
cuter ; [coct. : B. II. Illankwii, B. A. I'ynmeckuit, E. A.
JluctpoB] .— DnekTpoH. TekcToBbie nmaH. (1 daiin :
1391 K6) .— Boponex : BopoHexckuil rocymapct-
BEHHBII arpapHbIit YHUBEPCUTET, 2019.—
<URL:http://catalog.vsau.ru/elib/metod/m149912.pdf>.
BectHuk BopoHEXKCKOro rocyaapCTBEHHOrO arpapHo-
¢ |TO  YHHBEpCHTETA: TEOpEeTUYEeCKNd W  Hay4dHo-| Ilepmommue-
MpakTU4eCcKuil xypHai / Boponex. roc. arpap. yH-T - CKO€
Boponex: BI'AY, 1998-
6.2. Pecypcol cetn UHTEpHET
6.2.1. DyeKTpOoHHBIE OUOJIMOTEYHbIE CHCTEMBI
No Ha3Banue Pasmenienune
1 | Jlanp https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | E-library https://elibrary.ru/
4 | DOnexrponnas oubnuorexka BI'AY http://library.vsau.ru/
6.2.2. IIpodeccnonanbHble 0a3bl JAHHBIX M1 HHPOPMALMOHHbIE CHCTEMbI
No Ha3Banue Pasmenienue
https://Texakcnept.caiit/sistema-
1 |IIpodeccuonanbhbie cripaBouHble cucteMsbl «Konekey
kodeks
6.2.3. CaiiTbl 1 MHGOPMAIHOHHBIE IOPTAJBI
Ne Ha3Banue Pasmenienune
1 | Bce TOCTor http://vsegost.com/
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7. MaTtepuajJbHO-TEXHUYECKOE U IIPOrpaMMHOe

7.1. IlomeleHus 1Jis1 BeleHUs1 00pa30BaTEIbHOI0

ob0ecnmeYeHue TUCIUTLIHHBI

nmpouecca u 060py)1013aﬂue

HanmeHoBaHMe MOMEIICHNH IS IPOBEICHHUS BCEX BUJIOB
yueOHOM 1eATeNbHOCTH, IPEAYCMOTPEHHON Yy4EOHBIM ILIa-
HOM, B TOM YHCJIC TIOMEIIEHUS IS CAMOCTOSTEIBHOM pabdo-
THI, C YKa3aHUEM TePEYHsI OCHOBHOTO 000PYyAOBaHUs, yueo-
HO-HATJISTHBIX TIOCOOMH 1 MCIIOJIB3YEMOTO IIPOTPAMMHOTO

obecrieueHus

Anpec (MecTOIoI0KEeHNE) TIOMeENIe-
HUH JUTS TPOBEACHUS BCEX BUIOB
yueOHOM J1eATeNbHOCTH, MIPEIy-
CMOTpPEHHO! y4eOHBIM IUIaHOM (B
cllyyae peanu3anuu o0pa3oBaTeib-
HOU mporpamMmsl B ceTeBoi popme
JOTIOJTHUTEIHHO YKa3bIBACTCs Ha-
MMEHOBaHUE OPraHU3aIlNH, C KOTO-
pO¥ 3aKIJIFOYEH JIOTOBOP)

VY4eOHast aymuTopus I IPOBEICHUS 3aHATHIA JICKIIHOH-
HOT'O THUIA: KOMIUIEKT y4eOHOM Mebenu, IEMOHCTPAllMOHHOE
obopynoBaHue, yaeOHO-HATJISTHBIE TI0COOMS

VYueOHast ayIiuTopus IS IPOBEICHUS 3aHATHIA JICKITHOH-
HOTO THUIA: KOMIUIEKT y4eOHO Mebenu, 1eMOHCTPAllMOHHOE
o0opynoBaHue M y4eOHO-HATJSHBIE TOCOOMS, MPE3CHTa-
[IMOHHOE O000pYyIOBaHHME, WCIOIB3YyeMOE MPOrpaMMHOE
obecrreuenrne MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Yandex / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice, AST Test

VYueOHast ayauTopus IS IPOBECHUS 3aHATHIA CEMUHap-
CKOTO THIa, Y4eOHas ayJUTOPHS IJISi TPYIIOBBIX U HHIIH-
BUJyaJIbHBIX KOHCYJbTAlUK, ydeOHas ayauTOpHUs IS Te-
KYIIEro KOHTPOJS W TPOMEXKYTOYHOH aTTeCTalluu: KOM-
IJIEKT y4eOHOW MeOenu, IEeMOHCTpAIMOHHOE O0O0pYIOoBa-
HUe, yueOHO-HarJIsIIHbIe T0Co0Ous

[Tomemenne s XpaHeHHS W MPOQPHIAKTHIESCKOTO 00-
CIIy)KUBaHHS ydeOHOTO OOOpyAOBaHUs: MEOENb IJIsl XpaHe-
HUS U 00CIIy)XKMBaHHUs y4eOHOro oOOpy/noBaHus, CrelHalu-
3UPOBAaHHOE 00OPYIOBaHUE TSI PEMOHTA KOMIIBIOTEPOB

[Tomemenne s XpaHeHHS W MPOQPHIAKTHIESCKOTO 00-
CII’)KMBaHHsI yueOHOTO 0OOpyIOBaHUsS: KOMIUIEKT MeOenH,
KOMIBIOTEPHAsI TEXHUKA C BO3MOXKHOCTBIO TOJKIIOYCHHS K
cetu "UuTepHeT" n oGecredyeHueM JOCTyIa B AJIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATEIbHYIO CPEy, HCIOIb3yeMOe
nporpaMmmHoe obecrieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Yandex /
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, meOenb st XpaHEHUsS] U OOCITYKH-
BaHUsA y4eOHOTro 000pYAOBaHHUS, JEMOHCTPAUOHHOE 000-
pyJIOBaHUE U yUeOHO-HaTrJIsAJHbIE TOCOOHS

[Tomemienne a1 caMOCTOSITENIbHOW PAOOTHI: KOMILIEKT
yueOHOM MeOenu, KOMIbIOTEpHAash TEXHHKAa C BO3MOXKHO-
CTBbIO MOJKIIOUeHUs K cetu "HHTepHer" u olOecnedyeHueM
JIocTyna B AIIEKTPOHHYIO MH(POPMAITMOHHO-
00pa3oBaTeNbHYI0 Cpely, HCIOJIb3yeMOe MpPOTrPaMMHOE
obecrieuenre MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Yandex / Mozilla Firefox /

394087, BopoHexckasi 001acTh, T.
Boponex, yn. Tumupsizena, 13

394087, Boponexckasi 001acTh, T.
Boponex, yn. Tumupsizena, 13

394087, Boponexckasi 001acTh, T.
Boponex, yn. Tumupsizena, 13

394087, Boponexckasi 001acTh, T.
Boponex, yn. Muuypuna, 1, a.117,
118

394087, Boponexckasi 001acTh, T.
Boponex, yn. Tumupszena, 13,
a.317

394087, Boponexckasi 001acTh, T.
Boponex, yn. Tumupszena, 13,
a.219 (¢ 16 10 20 u.)
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Internet Explorer, ALT Linux, LibreOffice, AST Test
[Tomemienne a1 caMOCTOSITEILHOW PAOOTHI: KOMILIEKT
yueOHOM MeOenu, KOMIbIOTEpHAash TEXHHKAa C BO3MOXKHO-
CThIO MoAKIIoueHus: Kk cetu "HMHTepHer" u obecneueHueM
J0CTyTa B AIIEKTPOHHYIO HnH(}OpPMaLIMOHHO-
0o0pa3oBaTe/IbHYI0 Cpely, HCIOJIb3YyeMOE MPOrPpaMMHOE
obecneuenne MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Yandex / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice, AST Test
[Tomemienne a1 caMOCTOSITENILHOW PAOOTHI: KOMILIEKT
yueOHOM MeOenu, KOMIbIOTEpHAash TEXHHKAa C BO3MOXKHO-
CThIO MoAKIIoueHus: Kk cetu "HMHTepHer" u olecneueHuem
J0CcTyma B AIIEKTPOHHYIO HnH(}OpPMaLIMOHHO-
00pa3oBaTe/IbHYI0 Cpely, HCIOJIb3YyeMOE MPOrpaMMHOE
obecnieueune MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Yandex / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice, AST Test

394087, Boponexckasi 001acTh, T.

Boponex, yn. Tumupsisesna, 13,
a.321 (¢ 16 mo 20 4.)

394087, Boponexckasi 001acTh, T.
Boponex, yin. MuuypuHa, 1, a.232a

7.2. lIporpamMmMHoOe obecriedeHue

7.2.1. IlporpaMMHoOe o0ecriedeHne 0011er0 HA3HAYEHHU S

Ne Ha3Banue Pasmenienune
1 |Onepanuonnsie cucreMbl MS Windows / Linux (ALT Linux) MK s HO];?X);OH et
) [Takets! oucubix npunoxenuit Office MS Windows / [IK B nokanbHOM cetn
OpenOffice / LibreOffice BI'AY
3 [Iporpammsl as mpocmotpa daitioB Adobe Reader / DjVu I1K B noxanbHOM ceTu
Reader BI'AY
4 |bpayseps! Yandex / Mozilla Firefox / Internet Explorer MK s HO];?X);OH et
[IK B nokanbHOM cetn
5 |AnTuBHpycHas nporpamma Drweb ES BLAY
. [IK B nokanbHOM cetn
6 |[Iporpamma-apxuBarop 7-Zip BLAY
7 |MynsTumenua npourpsiBarenb MediaPlayer Classic MK s HO];(?ESOH cetn
8 [[Imardopma onnaitn-o0y4ueHus eLearning server HK B s1okatbHOl cern
BI'AY
9 |Cucrema kommbrotepHoro tectupoBanust AST Test MK s HO];?X);OH et

7.2.2. CnennajJu3upoBaHHOE MPOrpaMMHOe ofecreueHne

He npexycmoTtpeno
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8. MexkaucuumiInHAPHbIE CBA3H

Jucrumivza, ¢ kotopoit HeoOxo- | Kadenpa, Ha kotopoii npenogaercst | PUO 3aBexayromiero
JMIMO COTJIACOBAHUE JMCLUIUIMHA kadenpoit
Pusuka Maremaruku v Gu3NKu [Tanknit B.I1.
Maremaruka Maremaruku 1 Gu3MKu [Mankni. B.IL
ComnpoTuBiieHHE MaTepUaIoB [IpuxiiagHON MEXaHUKH benses A.H.
Jleranu mamvH, OCHOBbI KOHCTPYH- [TpuknagHON MEXaHUKHU bensies A.H.

pOBaHUS ¥ MOJbEMHO-
TPAHCIOPTHBIE MAITUHBI
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[Ipunoxenue 1

Jlner nepuoanyeckux NpoBepok padoueil mporpaMmbl
U MH(OpPMAIUsi 0 BHECEHHBIX M3MeHEHHUAX

[ToTpebHOCTH
JlomKHOCTHOE JIHTIO,
B KOPPEKTHPOBKE C
MIPOBOIUBIIIEE TIPO- Wudopmaryst 0 BHECEHHBIX
Hara YKa3aHHEM COOTBET-
Bepky: ©®.1.0., M3MEHEHUX
CTBYIOILIUX pa3/IeJIOB
JOJIKHOCTD .
paboyeil mporpamMmbl
[a
3aBenyromuii kaden- CKOppeKTUpOBaHEL: 1. 2; 1.3,
pO¥ MaTEeMaTUKH 1 15 urons Paboyas mporpamma 3.1.,32.;n0.4,4.2,43; 0.
(737091 2022 r. aKTyaJIM3upOBaHa Ha 5.1,5.3,5.4; 0. 7.1, Tabu.
[MMankui B.II. 2022-2023 yueOHbIi 7.2.1;
rojt
Her
unmkuna JLA.
1.0. 3aB. Kadenpoi 19 nrons PaGouas mporpamma )
MAaTeMaTHKU U QU3UKH 2023 r. aKTyaJIN3UpPOBaHA Ha
2023-2024 yyebublit
roj
Her
umkuna JLA.
3aB. kKadeapoil mare- 17.06.2024 . Pa6ouas mporpamma i
MaTUKA U QU3HKU aKTyaJM3upOBaHa Ha
2024-2025 yuebHblit
rojt
Her
umkuna JLA.
3aB. kKadeapoil mare- 17.06.2025 r. PaGouas mporpamma i
MaTUKH U QU3HKU aKTyaJM3upOBaHa Ha
2025-2026 yuebHblit
roj
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