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BBEAEHUE

1. HacTosilee usgaHne ABnNsieTC OCHOBHBIM OpPraHm3auMOHHO-MEeTOANYECKUM OOKYMEHTOM Yy4eb-
HO-METOAMYECKOrO KOMMIIeKca no ANCUUMNIIMHE B COCTaBE OCHOBHOWM MpodieccroHarnbHoM obpa3oBaTeribHOM
nporpamMmmsl Bbicliero obpasosanus (OINMOIM BO). OHo npegHasHayeHo cTtaTb AN HUX METOOUYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CopgepxaTenbHOW OCHOBOW AN pa3paboTKM HACTOAWMX METOOUYECKUX YKasaHW Mocnyxuna
Pabouas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnektbl pasBuTbl B y4ebOHO-MeTOOUYECKOM NuTepaTtype u apyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. [ocTyn oby4atoLmMXcs K SIEKTPOHHOM Bepcun MeTooMYeCKNX yKasaHUM Mo U3ydeHUo OUCLMNN-
Hbl, 0becneyeH B MHOpMaLMOHHO-06pa3oBaTeNbHOM cpeae YyHMBepCcUTeTa.

Mpn 3TOM B SMEKTPOHHYIO BEPCUIO MOTYT ObiTb BHECEHbI TEKYLUME U3MEHEHUS U OOMOSHEHUS, Ha-
npaBfeHHblE Ha NOBbILWEHNE Ka4eCTBa HAaCTOSLLMX METOONYECKMX yKa3aHUNA.

YBaxaembie oby4atowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM gucUMMNMHBI, HAYHUTE C BAYMYMBOIO NPOYTEHUSA
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTo nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIMHE N COU3MEPUB
C HMMK cBOM cunbl, Bbl cmoxeTe caenatb 0CO3HaHHbIA BbIOOpP COOCTBEHHOW TakTUKM U cTpaTernm ydebHom
AeATenbHOCTH, yoepeub camux cebst OT Hepa3yMHbIX PeLLIEeHMIA Mo OTHOLLEHMIO K HEW B Havarne ceMecTpa, a
He Toraa, Korga yxe cTaHeT no3gHo. Mcnonb3ys aTu ykasaHusi, Bbl 6€3 gononHUTEeNbHbIX OCNOXHEHWUI NO-
aovgete K NPOMEXYTOYHOW aTTecTtaumm no 3ToW AUCUMUNIMHE. YCNEewWwHOCTb aTTecTaumMn 3aBUCKT, npexae
Bcero, oT Bac. Ee 3anor — putmu4dHas, ueneHanpaeneHHasi, BaymunBas ydebHas pabota, B Luensax obecne-
YeHUs1 KOTOPOW 1 pa3paboTaHbl 3T METOAMYECKNE YKa3aHUS.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YuebHas gucumnnuHa oTHocuTcs K ancumnnuHam OMOIM yHMBepcuteTa, CocTaB KOTOpbIX onpeae-
nsetcsi By3om u TpeboBaHmamu ProcC.
Yenwb ducyunnuHbi — [atb obyyatoemycs UHopmaLmio 0 TEOPUN OBMKEHUSA TBEPAbLIX TEN.

B xo0e oceoeHust ducyunuHbl 06y4yarouwulicsi OOSIKeH:

NUMETb LIeNIoCTHOE NpeACcTaBeHNe O OBWXXEHUN TBEPAbIX Ter;
BMNafeTb: HaBblkaMun peLLeHMs 3a4ad No AUCUUMIMHE.
3HaTb: OCHOBHbIE 3aKOHbI TEOPETUYECKON MeXaHWKN U hOpMYIbl;

YMEeTb: NCMNOJ1Ib30BaTb 3aKOHbI, Q)OpMyJ'IbI N TeopeMbI TeopequeCKon MEeXaHUKN.

1.1.MNepeyeHb KOMNEeTEHUUIN C yKa3zaHUEeM 3TanoB Ux popmMupoBaHusi B pe3ynibTaTe OCBOEHUS y4yeb-
HOW OQUCLMUMNIIUHLI:

KomneTeHuun,

B (hopMUpPOBaHUMN KOTOPbIX 3a-
AencTBOBaHa AUCLMMNIINHA

Koa v HanmeHoBa-
HMe MHAMKaTopa
AOCTUXKEHUNA KOM-

KOMMNOHEeHTbI KoMNeTeHUUMn,
hopmMUpyemble B pamkax AaHHON ANCLMNMNHBI
(kaK oxugaemMblvi pesdynbTaT ee 0CBOEHWS)

yMeTb aenatb (aeWncT-

BnaaeTb HaBblKamMu

Koz HanMeHoBaHue neTeHuMm 3HaTb U NOHUMAaTb
BOBaTb) (MMeTb HaBblkK)
1 2 3 4
O6wenpodeccuoHanbHble KOMNETeHUUn
OrK-1 CnocobeH pewatb | OMNK-1.1 WUcnonb3y- | 3akoHbl MexaHwku, | MNpumeHATb 3akoHbl u | CocTaBneHMs U pelueHus
TUNOBbIE 3aayn Mpo- | €T OCHOBHblEe 3aKO- | OCHOBHble POpPMY- | TeOpeMbl — MexaHWku | ypaBHeHwi. Bnapetb me-
deccnoHanbHOM  fes- | Hbl eCTECTBEHHOHa- | fbl MeXaHuKu ANSA pelueHns 3agay ToAMKaMu - onpefeneHus

TENbHOCTM Ha OCHOBE
3HaHWA OCHOBHbIX 3a-
KOHOB MatemaTtunye-
CKMX, €CTeCTBEHHOHa-
YYHbIX 1 obLenpodec-
CYOHanbHbIX  AUCUMM-
NMH C MPUMEHEHMEM
MH(OPMaLIMOHHO-
KOMMYHMKaLMOHHbIX
TEXHOMOornm

YYHbIX  AucumnnuH
ana peweHna
CTaHOapTHbIX 3a-

[ay B COOTBETCTBUM
C HanpaBneHHOCTbI0
npodeccuoHanbHom
OesiTenbHOCTU

CKOpPOCTEW, CUn 1 yckope-
HWA, MOMEHTOB.

OflK-1.2 Ucnonbay-
eT 3HaHne matema-
TUYECKUX METOA0B
AnA pelueHns
cTaHAapTHbIX 3aday
B COOTBETCTBUN C
HanpaBneHnem
npogeccnoHanbHoOn
AeatenbHocTn

3HaTb TUNoBblE
3agayn  gucumnnu-
Hbl, pellaemMble
MaTemaTU4ecKumMm
mMeTodamm

YmeTb NPUMEHsITb
VHTErpanbHoe "
anddepeHumansHoe
ucunicrneHne gns pe-
WeHns 3agady Teope-
TUYECKOM MEXaHWKM

Bnagetb metogamu pe-
LeHna CTaHO4apTHbIX 3a-
[ay TeopeTuyeckon mMexa-
HUKN




1.2. OnucaHne nokasartenen, kpurte

peB N LWWKan oueHnBaHnA n 3tanoB (*)OpMVIpOBaHVISI KOMMeTeHUunn B paMKax agncunniimHbl

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMEeTeHUUs He ChopMmupo-

MUHUManbHbIN cpefHun BbICOKUMN
BaHa
OLueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka  «Heydoenemeopu- | OueHka «ydoernemsopu- | OueHka «Xopowo» OueHka «omau4yHo»
Mngexc Koa uHamkaTto- MokasaTens oue- | Me/1bHOY meJbHo» dopmbl 1 cpes-
HasBaHme pa gocTuxe- MHavkaTopbl KOMMe- | HUBaHWS — 3HaHMS, XapakTepucTuka ChOpMMPOBAHHOCTM KOMMETEHUMM CTBA KOHTPOSISA
KoMneTeHLN HUIA KOMMe- TeHuUM YMEHUS1, HaBbIKV CchopmmpoBaHHOCTb CdbopmupoBaHHOCTe  koM- | ChOPMUPOBAHHOCTL  KOM- | dhopMUpoBaHUs
TEHUUM (BnapeHus) KOMNETEHLMS B NOMHOI Mepe KOMMETEHLUMN COOTBETCT- | METEHLUMU B LEMOM COOT- | METEHLMW MONMHOCTbI0 CO- KOMMETEHLMI
BYeT MWHMManbHbIM Tpe- | BETCTBYeT  TpeboBaHUAM. | OTBETCTBYET TpeGoBaHWUSIM.
He cdopmuposaHa. Kwmeto- o _
< o 6oaHusam. Wmetowmxcs | Nmerowmxca 3HaHui, yme- | Ametowmxcs 3HaHun, yme-
LWMXCA 3HAHWN, YMEHUn 1 o N o o
3HaHUIA, YMEHWW, HaBbl- | HWIA, HABLIKOB Y MOTMBALMMW | HWIA, HABLIKOB Y MOTMBALMM
HaBbIKOB HEQOCTaToOuHO Ansi .
KOB B LIEMOM [OCTaTOMHO | B LENOM [OCTaTOMHO Afisl | B MOMHOW Mepe AOCTaTouyHO
peLieHust NpaKkTU4YeCKNX
ANSi peLUeHUst npakTuye- | peLleHus CTaHOapTHbIX | ANS  PEeLIeHNUs  CROXHbIX
(npodbeccuoHanbHbIX) 3agad
cknx  (NpodbeccuoHanb- | NpakTUYecKux (npochec- | npakTuyeckux (npochec-
HbIX) 3agad CVOHarnbHbIX) 3agay CMOHarnbHbIX) 3agay
Kputepumn oueHnsanus
OnkK-1  Cno- MonHoTa 3HaHui 3aKoHbl MexaHukK, | He 3HaeT 3akoHbl MexaHuku, | 3HaeT He Bce 3aKkoHbl | 3HaeT  Xopowo 3akoHbl | B coBepllieHcTBe  3HaeT
cobeH pe- OCHOBHble (DOPMY- | OCHOBHble (POPMYyIbl Mexa- | MexaHuky, OCHOBHbIE | MEXaHWKW, OCHOBHble (POp- | 3aKOHbl MEXaHWKW, OCHOB-
warte  TWno- J1bl MEXaHWUKM HVKM chopMyIIbl MEXaHWKM MYJI1bl MEXaHWKM Hble hOpPMyInbl MexaHUKN
Bole  3apaum | OMK-1.1 Vc- Hanuuve ymeHui MpumeHaTb 3ako- He ymeeT npuMeHsTb 3akoHbl | YMeeT Ha yaoBneTBopu- YMeeT NpUMeHATb 3aKOHbI B coBepLueHCTBE ymeeT
npodeccuo- nonb3syer oc- Hbl N TEOPEMbI 1 TeopeMbl MEXaHWKN ANnst TenbHOM YpOBHE NpumMe- N TEOpEMbI MEXaHWKN ANst NPYMEHSATL 3aKOHbI U TEO-
HanbHo HOBHbI€ 3aKO- MexaHWKu ans pelueHns 3agad HSATb 3aKOHbI 1 TEOPEMbI peleHns 3agay pEMbI MEeXaHuKn Ans pe-
AeaTenbHo- Hbl eCTeCTBeH- pelleHns 3aaad MEXaHVKW ANs peLueHust LieHus 3aaad

CTM Ha OCHO-
Be 3HaHUN
OCHOBHbIX
3aKOHOB
TemaTtumye-
CKMX, ecTecT-
BEHHOHay4-
HbIX U obLLe-
npodeccuo-
HanbHbIX
aucumnnnH ¢
NpUMEHEHN-
eM  uHdop-
MaUMNOHHO-
KOMMYHMKa-
LIMOHHBIX
TEXHONOornM

Ma-

HOHaYYHbIX sanad
AncumnniH Hanvuve HaBbIKoOB CocTaBneHvs 1 He MMeeT HaBbIKOB COCTaB- MIMeeT HaBbIk1 COCTaB- MIMeeT HaBbIkU COCTaBne- B coBeplLeHCTRE Braeet
ANA PELIBHUA | (gnanenne OMBITOM) | pelUeHUs ypaBHe- | NEHUs U peLleHus ypaBHe- NEHNS 1 PeLLEHUS ypaB- | HUS M PeLLIeHNs ypaBHEeHWA. | HaBbIKaMy COCTaBNEHUs 1
CTaHAapTHbIX HWit. BrageTb HWit. He BnageeT meToauka- | HeHwii. YaoBneTsopu- BrapeeT MeToaukamu on- peLueHns ypaBHeHwii. Bna-
3afjia4 B COOT- MeToauKamm or- MU OMpeaeneHns CKOPOoCTeil, | TeMbHO BrajeeT METOAW- | peaeneHus CKopocTell, CUn | [eeT MeToaukaMmm onpeae-
BeTCTBIAM C pefeneHns CKopo- | GUM 1 YCKOPEHWIA, MOMEHTOB | KaMmu onpefieneHuns CKo- | 1 YCKOPEHMUil, MOMEHTOB NEHUs CKOpOCTeiA, CUN 1
HarnpasIieHHo- CTel, CUn U ycKo- pOCTel, CUN U ycKope- YCKOPEHMi1, MOMEHTOB
CTbi0 Mpochec- PEHUI, MOMEHTOB HWA, MOMEHTOB

CHOHaMLHOM

[EsTensHOCTH

OMK-1.2 Vic- MonHoTa 3HaHWiA 3HaTb  TUMOBbIE | He 3HaeT TuMoBble 3agaun | 3HAaeT He BCe TWMOBbIE | 3HAET XOpOWO TUMOBbIE | B COBEpLIEHCTBE  3HAeT
MONb3yeT 3Ha- 3ajauu AUCUMANU- | AVCLMMWHBI, pellaemble | 3aaauun AVCLMMIWHBI, | 3a4aunM AUCUMANUHLI, pe- | TUMOBble 3ajauu AWNCLMM-
HVe MaTeMa- Hbl,  pellaeMble | MaTeMaTUYECKUMM METOAAMM | pellaeMble MaTemaTuue- | LiaemMble MaTeMaTMYecku- | MMHbI, peluaemble MaTema-
TUYECKUX Me- MaTeMaTUYECKUMM CKUMW MEeToAaMM MV MeToAaMu TUYECKUMI METOAaMM
Tonos Ans MeToAamMu

pelLeHNnst

CTaHaapTHbIX

3afjay B COOT-

BETCTBUM C

HarpaBreHeM

npodeccuno-

PyGexHbIN KOH-
TPOrnb, 3K3aMeH,
TecTupoBaHue




HanbHOWM ges-
TENbHOCTN

Hanuune ymenui

YMeTb NpUMeHaTb
MHTEerpansHoe n
ounddepeHumans-
HO€ ncyncneHne
ans pelleHus
3apady TeopeTnye-
CKOWM MeXaHWKu

He ymeeT npumeHsiTb nHTe-
rpanbHoe n anddepeHum-
anbHoe vncyucneHne ans
pelueHns 3agad TeopeTuye-
CKON MeXaHWKn

YMmeeT Ha yaoBneTsopu-
TenbHOM ypOBHE npume-
HSITb MHTErpanbHoe 1
anddepeHumnansHoe
ncuncneHve ans peue-
HVSA 3aJadv TeopeTuye-
CKOW MeXaHWKn

YMeeT NpUMEHATb UHTe-
rpansHoe n anddepeHumn-
anbHoe vncuucnexHue ans
pelueHns 3agay TeopeTu-
YeCKON MexaHUKu

B coBeplueHcTBE ymeeT
NPUMEHATb UHTErpanbHoe 1
anddepeHumnansHoe nc-
yucrneHve ans peleHus
3ajay TeopeTM4eckon Me-
XaHWKn

Hanuune HaBblkoB
(BnageHue onbITom)

BrageTtb meToga-
MM peLleHusi
CTaHOapTHbIX 3a-
[ad TeopeTtuye-
CKOW MEeXaHUKu

He nmeet HaBbIkOB  pelue-
HWS CTaHAAPTHBIX 3a4aY
TEOPETUYECKON MEXAHUKU

MmeeT HaBbikn  pelue-
HWS CTaHAAPTHBIX 3a4aY
TEOPETUYECKON MEXAHUKU

MmeeT HaBbiku  pelueHns
CTaHAapTHbIX 3a4ay Teope-
TUYECKOW MEXaHWKN

B coseplueHcTBe Bnageet
HaBblkaMy peLIeHNst
CTaHAapTHbIX 3aga4 Teope-
TUYECKOW MEeXaHWKN




2. CTpyKkTypa y4yeb6HOM paboThl, coaepxxaHme U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AUC-
LUNMUHbI

2.1 OpraHusauroHHast CTPYKTypa, TPYAOEMKOCTb U NiaH U3ydYeHnUst AUCLMMIUHDI

TpyooemMkocTb, Yac
. CEMECTp, Kypc*
Bup yuebron padorel OYHas dopma 3a04Has opma
2 2.3 2.4
1. AyaAnTopHble 3aHATUA, BCero 50 2 8
- nekumnun 20 2 2
- NpaKTU4eCKMe 3aHaTMS (BKNOYas ceMmnHapbl) 30 - 6
- nabopartopHble paboTbl - - -
2. BHeayauTOopHasa akageMuyeckasa pabota obyvarowmxcs 58 34 91
2.1 ®dukcupoBaHHble BUAblI BHeayAUTOPHbIX CAMOCTOS-
TenbHbLIX paborT: i i i
BbinonHeHwe u cgada/zawmuTa MHANBMAYanNsHOro/rpynnoBoro
3agaHvs B Buae** i i i
Pac4éTtHo-rpadumyeckorn paboTsl 34 - -
KoHTponbHow paboTbl Ha 3a04HON hopme - 20 20
2.2 CamocTtosiTenbHOE n3y4yeHme TeM/BONpoCcoOB nNporpam- 8 14 59
Mbl
2.3 CamonoaroToBKa K ayAUTOPHbIM 3aHATUAM 10 - 6
2.4 CamonoproToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLeHOYHbIX MEPONPUATUAX, MPOBOAMMbBIX B pamKax TeKyLle- 6 i 6
ro KOHTPONSA OCBOEHMS OUCLMMIIUHBI (3@ UCKITIOYEHUEM yY-
ménHbix 8 nn. 2.1 —2.2):
3. NoaroToBka n cgaya aKk3aMmeHa No UToraM OCBOEHUA 36 i 9
AVNCLUNIINHBI
OBLLASA TpyaoemMkocTb AuCUUNNuHbL: |Yacbl 144 36 108
3ayeTHble eAUHULbI 4 1 3
lNpumeyvaHue:

* — cemMecmp — 4151 O4HOW M OYHO-3a04HOW POPMbl 0BYYEHUS, KYPC — AN 3a04HON POpMbl 0Oy4EeHNs;
** — KP/KI, pedbepaTalacce/npe3eHTaumm, KOHTPOMbHOWM paboThl (4ns oby4varowmxcsa 3ao4Hom opMbl 06y-
YeHust), pacvyeTHo-rpadu4eckor (pacyeTHo-aHanMTM4Yeckon) paboTsl 1 Ap.;

2.2. YKpynHEHHasa coaepXaTenbHas CTPyKTypa y4eOHOM aucuMniuHbl u obuiasa cxema eé peanusauum B
y4yebHOM npouecce

TpynoemkocTb pasfena u ee pacnpegene- | & < <
Hue no Buaam y4ebHow paboThl, Yac. = T35
AyautopHas pabota BAPC é < 3 s <o g
3aHATUA o o 5% IS 528
Homep n HanmeHoBaHWe o 3 se@apd ez
pasgena QUCUUNIIMHBI. % < gg 3 I % 50 ; 5 o =3
YKPYMHEHHbIE TEMBI n g =4 S |08 o = Pz |88 |Sao
pynHe e TeMbl pasgena g 5 S | 8ol & = a5 (ea>2 ¢k =328
3 o g |28 E O as 8o« e ok
@ = g X 3 @ S® |o ©s¢2 ol § [}
28| o g sgar” Z3s
Sa| 'S 5 |8°% 286
[ 2 © 8 S Eoa
1 2 3 4 5 6 7 8 9 10
OyHas chopma o6yyeHus
1 Cmamuka 30 12 4 8 - 18 10 TectupoBa- | OlK-
Hue 1
5 KuHemamuka 36 16 4 12 - 20 10 TectupoBa- | OrlK-
Hue 1
3 HuHamuka 42 22 12 10 - 20 14 TecTuposa- Or1K-
Hue 1
lMpomexyTouHasa aTTecTtaumsi x x x x x x Ok3ameH
(36)
Wtoro no gucuunnuHe | 108 | 50 20 30 - 58 34
3ao4Has ¢opma o6yyeHus
1 Cmamuka 39 4 2 2 - 35 10 TectupoBa- | OrlK-
Hue 1
> Kunemamuka 48 3 1 2 - 45 14 TecTnpoBsa- Or1K-
Hue 1




3 JuHamuka 48 3 1 2 45 16 TectupoBa- | OlK-
Hue 1
lMpomexyToyHasa aTTecTaumsi x x x x x OK3ameH
9)
Wtoro no ancuunnude | 135 | 10 4 6 125 40

3.1. OpraHu3auus 3aHATUIM U TpeboBaHUs K yuebHoM paboTe obyuarowerocs

OpraHusaums 3aHATUA N0 AUCUUNIMHE HOCUT UMKNNYeckun xapakrtep. o Tpem pasgenam npegycmoT-
peHa B3aMMOyBsa3aHHas Lienodvka y4yebHbIX paboT: nekuus — camoctosiTenbHas paborta obyyatowuxcs (ay-
ONTOpHAas 1 BHeayaUTopHas). Ha 3aHAaTuaX cTyaeHyeckas rpynna nonyyaet 3agaHus U pekoMeHaaunmn.

[na ceoeBpemMeHHON nomMowy obydvalowumMes Npyu U3yvYeHUn AUMCUMNMANHBI Kadheapown OpraHu3ylTcs
WHAMBUAYanbHbIE M FPYNMNOBbLIE KOHCYNbTAUUN, YCTaHABNMBAETCS BPEMS NpMeMa BbINONHEHHbIX paborT.

YuutbiBasi cTatyc AWUCLMMMWHBI
TpeboBaHus;:

Mo NoAroToBke M OYOPMIIEHNIO OTAENbHBLIX BUAOB 3a4aHWUi.

ob6sizaTenbHoe nocelleHne obyyarLLMMCst BCEX BUAOB ayAUTOPHBIX 3aHATUN;
Be[leHMEe KOHCMEKTa B X04e NEeKLMNOHHbIX 3aHATUN;
KayeCTBEHHas caMoCTosITeNbHAs NOAroToBKa K TabopaToOpHbIM 3aHATUAM, akTUBHAasA paboTa Ha HuX;
aKTMBHas!, PUTMUYHas camocTosTernbHas ayauTopHas U BHeayauTopHas paboTta obyyatoulerocs B
COOTBETCTBMM C MriaHOM-rpacpmMkoMm, NpeacTaBreHHbIM B Tabnuue 2.4; cBOeBpeMEHHas caada npeno-
AaBaTernto OTYETHbIX JOKYMEHTOB NO ayaAUTOPHLIM M BHEayaUTOPHLIM Buagam pabor;

B Cry4ae Hanmums nponyLeHHbIX 00yYalWwmnmMcs 3aHAaTUAM, HeobXoaMMO NOMyYMTb KOHCYMbTaL Mo

3. Obwue opraHM3aunoOHHbIe TpeboBaHUs K y4ebHoM paboTe obGy4aroLlerocs

K eé N3Y4YEHNIO TMNpeabABATCA cneaywumne opraHn3aunoHHbIe

[ns ycnewHoro ocBoeHMs AuCuMnnuHbl, obyvarowemyca npegnaratoTcs y4ebHO-nHOpMaLMOHHbIE
WCTOYHMKM B BUZe y4ebHon, ydebHo-meToanyeckon nutepaTypbl N0 BCEM pasgenam.

4. JleKUMOHHbIe 3aHATUA

Ona n3yvyaromnx ancumniinHy YnataroTcda Jnekuum B COOTBETCTBUM C NMIMaHOM, NpeactaBfi€eHHbIM B Tabnuue 3.

Tabnuya 3 - JTeKUMoHHbIN KypcC.

Ne

pasge-
na

Tema nekunn. OCHOBHbIE BOMPOCHI TEMBbI

TpygoemkocTb no
pasgeny, 4ac.

o4Has
dopma

3a04Hasi
dopma

MpuMeHsaemble NH-
TepakTuBHble cop-
Mbl 06yYeHMsA

=

N| nekuun

3

4

5

Tema: CtaTuka TBEpOOro Tena

2

2

1) MpeameT ctaTnkn, AKCMOMbI CTaTUKN

2) CBA3n 1 nx peakumm

3) MOMEHT cunbl OTHOCUTENBHO TOYKM U OCMW.
4) Teopus nap cun

5) Cuctema cun. OcHoBHas Teopema CTaTUKK
6) BekTopHble 1 aHanMTU4ecKkue yCnoBus pas-
HOBeCWsi AN pasfnyHbIX CUCTEM CUN

Tema: LleHTp TskecTn TBEpAOro Tena

1) Cnctema napannensHbIX cun. LleHTtp
napannenbHbIX CUI

2) LleHTp TaKecTn TBEpPLOro Tena un ero
KoopauHatbl. Cnocobbl onpeaeneHus
KOOPOWHAT LEHTPA TSHKECTU

Tema: Kunematuka To4ku

1) lMpeamet kKMHEMaTUKM

2) BekTopHbIN cnocob 3agaHus OBMXKEHMS
TOYKM

3) EcTtecTtBeHHbIV cnocob 3agaHnsi ABUMKEHUS
TOYKM

Tema: KuHematuvka TBEpAOro Tena

Jlekumsa-6becena

1) ToHsTue o6 abcontoTHO TBEPAOM Tene
2) [pocTeniwne gBMXKeHUA TBEPAOro Tena
3) Tlnockoe ABwkeHWe TBepOOro Tena

4) CnoxHoe ABMKEHUEe TOUKN

5) CnoxHoe gBwKeHve TBEpOOro Tena




Tema: NpeameT auHamMuKN. 3aKOHbI MEXAHWKN
Manunesi-HbloToHA.

1) 3agayn guHamMukm

2) CB000oaHbIE NPAMONNHENHBIE
KoneGaHusi MaTepuanbHON TOYKK

3) OTHOCUTENbHOE ABMXEHne
MaTepuanbHON TOYKK

Tema: InHamumka matepuanbHON TOYKK U
MeXaHW4YeCKON CUCTEMBI

1) MexaHuyeckas cuctema. Macca
cuctembl. AnddepeHunansHblie ypaBHEHUS
OBWKEHNS MeXaHNYEeCKOW CUCTEMBI

2) KonunyecTtBo OBWXEHUSI MaTepuarnbHON
TOYKM U MexaHunyeckon cuctemsl. NMoHaTue o
LEeHTpe Macc MEXaHNYECKON CUCTEMBI

Tema: Teopembl 06 N3MEHEHUM KONUYECTBa
OBWKEHMS MEXaHUYECKON CUCTEMbI U OBWDKE-
HWUW LIeHTpa Macc MexXaHU4yeCcKOn CUCTEMBI

1) Teopema 006 M3MEHEHMUN KONMYecTBa
OBWKEHMS MEXaHUYECKON CUCTEMbBI B
WHTerpanbHoun 1 anddepeHumnansHon
dopmax. Cneacrems U3 Teopemsl 1 NPUMepbI
€€ NpuMeHeHus

2) Teopema 0 ABUXEHWUU LieHTpa Macc
MEXaHW4YeCKON CUCTEMbI U CNEACTBUS U3
Teopembl. [pumepbl eé npumeHeHns

Tema: Teopema 00 M3MEeHEeHUN MOMEeHTa
KONMYeCcTBa ABMKEHNA MEXaHNYECKON CUCTEMBbI

Jlekuns-6becena

1) MomeHT konuyecTBa ABMXEHUS MaTepuanb-
HOW TOYKM OTHOCUTESNBHO LEeHTpa 1 OCx

2) KNHeTn4eCcKkMn MOMEHT MEXaHNYECKON CUC-
TeMbl OTHOCUTESNBbHO LeHTpa 1 ocx

3) Teopema 06 n3MeHeHU MOMeHTa Konu-
YeCTB ABWKEHNSA MeXaHN4YeCKon CUCTEMbI 1 eé
cnegcTeus. MNMpumepbl NpUMEHeHNs TeopeMbl

Tema: Teopema 06 N3MEHEHNN KNHETUYECKON
3Heprmn MeXaHN4YeCKon CUCTEMbI

10

Tema: MpuHuun Janambepa

11

1) MpuHumn Janambepa Ans
MaTtepuansHOW TOYKU

2) MpuHumn Janambepa ans
MeXaHNYEeCKOMN CUCTEMBI

12

Tema: OGLLee ypaBHEHNE AMHAMUKM

1

13

Tema: YpaBHeHus JlarpaHxa 2-ro poga

1

O6Lasn TpyaoeMKOCTb JIEKLUMOHHOIO Kypca

20

4

X

Bcero nekuun no gucuunnuHe: | 4ac.

M3 HUX B MHTEepaKTUBHOW popme:

yac.

- O4Hasa popma obyyeHmsa | 20

- 0OYHaga cbopma 0byyeHus

- 3a04Haga oopmMa 0byyeHus 4

- 3a04Hast opma obyyYeHns

lMpumeyaHus:
- MaTepuanbHO-TEXHMYEeCKoe obecneveHne NeKUMoHHOro Kypca — cMm. Npunoxexue 6;

- obecneyeHne NeKUMOHHOro Kypca y4ebHomn, y4ebHO-MeTOaNYECKON NMTEpPaTypon N NHBIMU OMBNNOTEYHO-
NMH(OPMaLIMOHHBIMK pecypcamu 1 cpeacteamu obecneyeHns obpasoBaTenbHOro npowecca — cMm. MNpwuno-

XeHus 1 um 2.




5. ﬂpalcmqecme 3aHATUA NO AgucuumniinHe n NnoaroToBkKka K HUM

MpakTnyeckne 3aHATUS MO Kypcy NPOBOASATCS B COOTBETCTBUM C MITaHOM, NpeACTaBfieHHbIM B Tabnuvue

4

Tabnvua 4 - NpruMepHbIN TEMATUYECKUIA NNaH NPaKTUYECKMX 3aHSTUI Mo pasgenam y4ebHoM OANCLMMIMHBI

TpyooemkocTb Mno

Ne
pasgeny, vac.
o = Tema 3aHaTUA / WNcnonb3yemble | CBA3b 3a-
c Z| S lMpumepHbIe BONpoCkl Ha obCcyxaeHne WHTEPAKTUBHbBIE | HATUA C
¢ 3 E M O4yHas | 3ao4vHasd 5 *
g | & (anst ceMmMHapCKMX 3aHATUI) dopmbl BAPC
S ol 5 ¢dopma | copma
2| o
1 2 3 4 5 6 7
1 Cucrtema cxoasLmnxcs cun Ha 2 - ocn
MOCKOCTU N B MPOCTPAHCTBE
2 2 2 Pa3bop koH- Y3 CPC
Mnockass cuctema cun KPETHBIX CU-
1 Tyauun
3 PaBHoBecune cuctembl Ten Ha 2 - ocn
MoCKOCTH
4 OnpepneneHne KoopavHaT LeHTpa 2 - ocn
TSKECTU Ten.
5 KoopauHaTtHbI cnocob 3agaHus 2 - ocn
OBWKEHMST TOYKM
6 MocTtynateneHoe 1 BpawaTensHoe 2 2 ocn
aBwmxeHue Touku. MNpeobpasoBaHue
OBWXEHWUI Tern.
7 lMnockonapannensHoe ABUXeHWe 2 - Pasbop koH- Y3 CPC
Tena. OnpegeneHve cKOpoCcTen To4ek KPETHbIX Cu-
5 Tena. Tyauum
8 MnockonapannenbHoe ABUXeHME 2 - ocn
Tena. OnpegeneHve yCKOPEHUn Todek
Tena.
9 Cno)Hoe aBuXeHne TOYKN. 2 - Y3 CPC
OnpegeneHne ckopocTy TOYKK
10 CnoxHoe gBumxeHne Toukn. Teopema 2 - ocn
Kopuonuca o crioxxeHumn yckopeHuia
11 Teopema 06 U3MEHEHUMN KonUyecTBa 2 - Pasbop KkoH- Y3 CPC
OBWKEHUS MexaHUYeCcKon CUCTEMbI. KPETHBIX Cr-
Tyauumn
12 Teopema 06 M3MEHEHMN MOMEHTa 2 - ocn
KONMMYECTB ABMKEHNS MEeXaHNYECKON
CUCTEMDI.
3 13 OndepeHunansHoe ypaBHeHne 2 2 ocn
BpalLaTenbHOro ABUXEHMS TBEPLOIro
Tena BOKPYr HENOABWXHOM OCW.
14 Teopema 06 n3meHeHUn 2 - Y3 CPC
KMHETUYECKON SHEPTUM MEXAHNYECKOM
CUCTEMBI.
15 MpuHumn Janambepa. 2 - ocn
Bcero npakTnyecknx 3aHATMI MO gUCLUMNNMHE: | Yac. M3 HMX B MHTEpaKTUBHON cbopme: | yac.
- 04yHas cbopma obyyeHnsa | 30 - 04Has cbopma 0byyeHus 6
- 3a04Has oopma 0by4eHus 6 - 3a04Has opma 06yyeHus 2

B ToM uncne B hopmMe CeMMHAPCKNX 3aHATUIN

- 0YHas dhopma o6y4eHus: -

- 3a04Haa popma obyyeHus -

* YcrosHble 0603Ha4YeHUs:
OCI - npenycmoTpeHa obs3aTtenbHasa caMmonofrotoBka k 3aHaTuo; Y3 CPC — Ha 3aHATMM BblgaeTcs 3aga-
Hue Ha koHkpeTHyto BAPC; NP CPC — 3aHATUe cogepxaTenbHo GasnpyeTcs Ha pesyrnbTartax BbINOIHEHMS
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obyyvarowmmces KoHkpeTHo BAPC.

** B T.4. npu ncnons3oBaHum matepunanos MOOK «HassaHue», Ha3BaHne BY3a-paspaboTtyuka, Ha3BaHue
nnaTgopMbl 1 CChISIKa Ha Kypc (C ykazaHMeM gathbl nocregHero obpaiieHus)

lNpumeyvarus:

- MaTepuanbHO-TEXHNYeCkoe obecrneyeHne NpakTUYEeCcKkX 3aHATUA — cM. MNMpunoxexne 6;

- obecneyeHme NPaKTNYECKNX 3aHATUIA y4eOHOW, y4ebHO-MeTOaNYECKON NUTEPATYPON U MHBIMKU BubnmnoTtey-
HO-MH(OPMALIMOHHBIMK pecypcamMm 1M cpeacTBamy obecneveHnsi obpasoBaTenbHOro npouecca — cM. [pu-
noxexus 1 n 2.

MoaroToBka OOYy4YaOLLMXCA K CEMMHAPCKUM 3aHSATUSIM OCYLLECTBISIETCS C Y4ETOM OOLUE CTPYKTYpbI
y4ebHoro npouecca. Ha npaktnyeckmnx 3aHATUSIX OCYLLECTBISIETCS BXOAHON U TEKYLUMIA ayaUTOPHbIA KOHTPOMb B
BMAE ONnpoca, No OCHOBHbLIM MOHATUSIM ANCLMMMMHbI.

Ons ocyllecTBneHns paboTbl N0 NOATOTOBKE K 3aHATUAM, HEODXOAMMO 03HAKOMUTLCS C METOANYECKAMM
yKasaHUAMM Mo AUCLUMMINHE, BHUMATENBHO O3HAKOMUTLCS C NIUTEPATYPO N ANEKTPOHHBIMK pecypcamu, ¢ peko-
MeHOaUUsIMK Mo NOAroTOBKe, BONPOCaMU Ar1si CAMOKOHTPOSS.

6. ObwWwumre meTogMYeCcKne peKkoMeHaaLMm no M3y4eHutro
oTaenbHbIX pa3aenoB AUCLMNIUHDI

Mpn M3ydeHUn KOHKPETHOro pasgena OUCUMMAMHBI, U3 YMCna BbIHECEHHbIX HA NEKUMOHHbIE U
npakTuyeckme 3aHATUS, obydalowemycs cnegyeTt yunTbiBaTb U3MNOXEHHbIE Hbke pekoMmeHaaunn. ObpaTtuTe
Ha HMX ocoboe BHMMaHue Npu NOAroToBKe K aTTecTaunm.

Pabota no Teme npexae BCero npeanonaraeT ee u3yyeHune no y4ebHuky mnm nocobuto. Cnegyet 06-
paTUTb BHUMaHWE Ha TO, YTO B Ntobon Teopuu, ectb NMbo HeybeauTenbHble, MMBO Yepecyyp abCcTpakTHbIe,
nMBo COMHUTENbHbIE NoNoXeHns. NoaToMy HeobxoaMMo BbipabaTbiBaTb CAMOCTOSITENbHbIE CYXXOEHUS, O0-
MOMHAA UX aprymMeHTaumen, 4To u crnegyeT AeMOHCTPMpoBaTb Ha ceMuHapax. Ons BbipaboTkm camocTos-
TENbHOro CY)XAEHWSA BaXHbIM SBNSeTCs yMeHne paboTtatb C Hay4yHOW nutepatypou. Nostomy paboTa no Te-
Me Kpome ee usyyeHus no yuyebHuky, mocobuio npegnonaraeT Takke NOUCK Mo TeMe Hay4yHblX cTaTeln B Ha-
YYHbIX XypHanax «MexaHusaums n anekTpudukaums cenbCckoro XosamcTea» «3nekTpouex». u gp. Beibop
cTaTbM, OTHOCALLENCA K TeMe, nydle genatb no NocrnegHnM B rogy Homepam, rae NpuBOAMTCH NepeyveHb
crarten, onybrMKoBaHHbIX 3a roj.

CamocTodATenbHas NOAroToBKa npeanonaraeT UCNonb3oBaHWe psaa MeToaos.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHue no3BonseT BblAeNUTb rMaBHOE B U3y4aeMOM matepuarne u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopoM npobneme.

TexHvka 3anucen B KOHCMEKTE MWHAMBMAyamnbHa, HO €CTb PS4 MpaBuil, KOTOPbIE MOrYT MPUHECTH
nornb3dy ero COCTaBUTENIO: Ha4YMHas KOHCMNEKT, crneayeT 3anucaTb aBTopa M3y4aemoro npounsBedeHus, ero
Ha3BaHWe, UCTOYHWK, FAe OHO onybnukoBaHo, rog nsgaHus. Nopsgok KOHCNEeKTUPOBaHMWS:

a) BHMMaTernbHoe YTeHue TEKCTa;

6) nonck B TeKCTe OTBETOB Ha NOCTaBIEHHbIE B M3y4aeMOoWn Teme BOMpOChI;

B) KpaTKoe, HO YETKOE U NOHATHOE U3NOXEHWNE TEKCTa;

r) BbldeneHve B 3anncy Hambornee 3Ha4YMMbIX MECT;

A) 3anucb Ha NOMAX BO3HUKAIOLLMX BOMPOCOB, MOHATUN, KATErOPUIA N CBOUX MbICIIEN.

2. 3anvcu B dhopmMe TesncoB, NnaHoB, aHHOTauun, hopMynmpoBOK onpedeneHnn. Bce nepeuncneH-
Hble hopMbl MOMOraloT BbICTPOV OpMeHTauun B NOAroTOBNIEHHOM MaTepuare, nogbope apryMeHToB B NOfMb-
3y UNK NPOTMB Kakoro- Nnbo yTBepKAeHMS.

3. Cnosapb NoHATMI 1 KaTeropun. CocTtaBneHve cnosaps nomoraet 6biCTpee ocBavBaTb HOBblE NO-
HATUSA U KaTeropuu, yBepeHHee nmm onepmpoBaTtsb. [1ogobHbIN cnoBapb cnegyeTt BECTU YeTko, pa3bopyumso,
4yTobbl YOo6HO 6bINo MM nonb3oBaTtbes. V3 npuBegeHHoro B YMK rnoccapusi HYXXHO K KaXaoMy ceMuHapy
BblOMpaTb NOHATUS, OTHOCALLMECS K U3yHaeMon Teme, OObeaNHSITb NX NIOTMYECKON CXeMOW B COOTBETCTBUU
C BOMpocamMn CEMUHAPCKOro 3aHATUS.

Paspen 1. Cmamuka

KpaTkoe cogepxaHue
MpeameT ctatuku, AKCMOMbI cTaTukn. CBSA3M U Ux peakumm. MOMEHT CUbl OTHOCUTENBHO TOYKM U OCMW.
Teopusi nap cun. Cuctema cun. OCHOBHas Teopema CTaTuku. BeKTopHbIE U aHanNUTUYecKne ycrnoBus
paBHOBECUSA A1 pas3NMYHbIX cMcTeM cun. Cuctema napannenbHbix cun. LleHTp napannenbHbix cun. LleHTp
TSDKECTM TBEPAOro Tena 1 ero koopamHaTbl. Cnocobbl onpeaeneHnst KOOPANHAT LIEHTPA TSXKECTU

Bonpock! Anst camoKoHTpons no pasgeny:
1. Yto nsyyaet mexaHuka?
2. Kakune abcTpakumm mexaHuku Bol 3HaeTe?
3. [aTb onpeaeneHne matepunanbHON TOYKE.
4. Kakoe Teno HasblBaloT abCoONTHO TBEPALIM?
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5. Yto nogpasymeBaroT Nof NOHATUEM «CUCTEMA MaTepuarnbHbIX TOYEK» ?

6. CchopmynupyiTe OCHOBHbIE aKCMOMbI CTaTUKM.

7. Yto Takoe cBA3b?

8. Kakas cuctema cun HasbiBaeTcs cxoasallenca?

9. CchopmynupyiiTe Teopemy o0 Tpex HenapansenbHbIX CUMax.

10. Ykaxunte cnocobbl pelleHns 3agayq Ha paBHOBECUME CUCTEMbI CXOAALLMXCS CUrl.

11. KakoBo ycrnoBsue paBHOBECUSI CUCTEMbI CXOAALLMXCS cun?

12. 3anuwunte ypaBHEHUSA paBHOBECUSI CUCTEMbI CXOLALLMXCS CUT.

13. Kakue cnocobbl crnoxeHusa cun Bel 3HaeTe?

14. Kak BblYMCIIAETCA MOMEHT CUMbl OTHOCUTENBHO TOYKN?

15. Uem oTnnyaloTCcsa NOHATUA «MOMEHT CUITbl Kak BEKTOP» N «anredpanyecknini MOMEHT Cunbi»?
16. Kak HanTh MOMEHT CUIbl OTHOCUTENBHO OCU?

17. Kak cOOTHOCATCS MOHATUSA « MOMEHT CUSbl OTHOCUTENBHO OCU» U K MOMEHT CUJIbl OTHOCUTESTbHO TOYKMU» ?
18. Yto Takoe napa cun?

19. Kak onpeaensieTcsi MOMEHT napbl cun?

20. Cchopmynupyiite Teopemy BapuHboHa 0 MOMEHTE paBHOLAENCTBYHOLLEN.

21. atb onpegeneHune anrebpanyeckoMy MOMEHTY CUIbI.

22. [latb onpeneneHue anrebpanyeckoMy MOMEHTY napbl CUrl.

23. YTo Takoe ctaTu4ecku onpegenumbie u cTaTMyeckn HeonpeaenMvble CUCTEMbl TeN?

24. Kak onpenenntb BHYTPEHHUE YCUMNNS B CTEPXKHAX?

25. YkaxunTte cnocobbl pacyeta depm.

26. 3anuwunTte ycnoBusi paBHOBECKS TeN C Y4€TOM TPEHUSI CKONBbXEHUS U TPEHUSA KadeHus.

27. YTo Takoe KOHYC TpeHua?

28. Kak HaiTu LeHTp napannenbHbiX cun?

29. YTo Takoe LeHTp TshKecTn TBepaoro tena?

30. Kak BblYMCNUTb KoOpANHATLI LeHTpa TSHKecTn?

31. 3anuwuTe hopmyrnbl ANA onpeaeneHnst KOOpAMHaT LieHTpa TShKECTU OAHOPOAHBIX Ten: obbema, nno-
Wwaau, IMHUN.

32. YkaxuTe cnocobbl BbIMUCNEHMS LeHTPa TSXKECTU OAHOPOAHbIX TEr.

Paspgen 2. Kunemamuka
Kpatkoe cogepxxaHue
MpeameT kmHemaTukn. BekTopHbI cnocob 3agaHmsa OBMKEHNSI TOUKK. ECTeCTBEHHbIN cnocob 3agaHus
ABWKeHus Toukm. MoHATrMe 06 abcontoTHO TBEpAOM Tene. [NpocTelime asuxeHua TBepgoro tena. lNnockoe
ABWKeHue TBepaoro Tena. CnoxHoe apwkeHne Tovkn. CrioxHoe ABMXeHne TBEpAOro Tena.

Bonpochk! Ans caMoOKOHTPONs Mo pasaeny:
1. Kak noH1maeTcs npocTpaHCTBO 1 BpeMsl B KNacCU4eCcKon MexaHuke?
2. YT0 Takoe cucrtema otcyeta?
3. Kakue cnocobbl 3agaHmsa OBUKeHUs1 TOYkM Bbl 3HaeTe?
4. Kak onpegensieTcs CKOPOCTb TOYKM NMpY pasnuyHbix cnocobax 3agaHns eé ABMmKeHNs?
5. Kak onpegenutb yckopeHue To4ku?
6. KacatenbHoe u HopmanbHOe YyCKOpPEHME TOYKN, X (PU3NYECKNIN CMbICH.
7. Yem oTnuyaloTCca paBHOMEPHOE N paBHONEPEMEHHOE ABMXEHUA?
8. Kakoe aBwxeHue TBEpAOro Tena HasbiBalT NOCTynaTesibHbIM?
9. Uem xapakTepusyeTca BpalleHne Tena BOKpYyr HENOABUXHOW Ocn?
10. 3anuwute ypaBHeHUe BpaLleHns.
11. Kak HalTu yrnoByo CKOPOCTb U YrNOBOE yCKOpeHue?
12. CKOpOCTb U YCKOPEHNe ToYEK Terna Npu BpaLleHnn.
13. Banuwute copmyny dnnepa.
14. ®opmynel [NyaccoHa.
15. Kakoe gBwkeHne TBEpAOro Tena Ha3blBaeTCsl NITOCKUM?
16. 3anuwute ypaBHEHUS MIIOCKOro ABWXKEHUS TBEpAOoro Tena.
17. Kak onpegensoTcs KuHemaTuyeckme XxapakTepuCTUKN NITOCKOTO OABWDKEHNS?
18. CchopmynumpyiiTe TEOPEMY O CKOPOCTSX TOYEK TEMa B NISIOCKOM LABWKEHUN.
19. MrHOBEHHBIV LIEHTP CKOPOCTEN TOYEK MIOCKOM ourypbl (MLC).
20. Cnocobbl onpegeneHns NonoXeHms MLC.
21. TeopeMa 06 yCKOpEHUsiX TOYEK Tera B NITIOCKOM ABWXKEHMWMN.
22. YTo Takoe croxHoe ABMXeHne TOYKN?
23. Kakoe aBuxeHne Ha3blBaeTCs OTHOCUTENbHbIM?
24. NanTe onpeaeneHne NepeHoCHoOro 1 abcomnoTHOro ABMKEHUA.
25. CKOpOCTb 1 YCKOPEHUE TOYKM B 9TUX ABUKEHUNAX.
26. CchopmynupyiTe TEOPEMY O CITOXXEHUN CKOPOCTEN TOYKMN.
27. CchopmynupyiTe TEOPEMY O CIIOXKEHUN YCKOPEHUIA TOYKN.
28. B 4yem 3aknoyaeTcsa pusmyecknii cmbicn yckopenusa Kopuonuca?
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Paspen 2. JuHamuka

KpaTkoe cogepxaHue
3) 3agaum guHamukun. CBoOOAHbIE NPSAMONUMHENHBLIE KonebaHnst MmaTtepuanbHOM ToUkn. OTHOCUTENbHOE
OBWKeHne maTepuanbHoM Touku. MexaHudeckaa cuctema. Macca cuctembl. duddepeHumnanbHbie
YPaBHEHUSA [OBWKEHUS MeXaHW4Yeckon cuctembl. KonmyecTBo [OBWKEHWST MaTepuarnbHOM TOYKM U
MeXaHU4yeckon cuctembl. [1oHATME O LIeHTpe MacC MexXaHW4ecKkon cuctembl. Teopema 06 u3MeHeHun
KONMMyecTBa [ABWXKEHMS MEXaHU4YEeCKOM CUCTEeMbl B WHTerpanbHonm W gudpdpepeHumanbHon dopmax.
Cnepnctena 13 Teopembl U NpuMepbl €€ NpuMeHeHus. Teopema 0 OBWXKEHUU LIeHTpa MacC MexaHu4ecKomn
cuctembl M crneactBus M3 Teopembl. [Mpymepbl €€ npumeHeHus. MOMEHT KonuMyecTBa [OBUXKEHUSA
MaTepuanbHOM TOYKM OTHOCUTENBHO LEeHTpa U ocu. KuHeTnyeckum MOMEHT MeXaHW4YeCcKOW CUCTEMbI
OTHOCUTENBLHO LieHTpa N ocn. Teopema 06 M3MEHEHMM MOMEHTA KOMWYECTB AOBWMXKEHUS MeXaHUYeCcKowm
cuctembl n eé cregcteus. [pumepbl NpMMeHeHUs TeopeMbl. Teopema 06 W3MEHEHUWN KMHETUYECKON
3Heprum mexaHu4veckon cuctemsl. MNpuHuun Janambepa ons matepuanbHon Todku. [MpuHumn Janambepa
Ansi MexaHuyeckomn cuctembl. ObLee ypaBHeHMe AnHaMuKK. YpaBHeHus JlarpaHxa 2-ro poga.

Bonpock! Ans caMoKOHTpons Mo pasaeny:
1. Uto aBnseTca npeameToM AUHAMUKNA?
2. B yem 3akntovaloTcs NPOoCTPaHCTBEHHO-BPEMEHHbIE NPeAcTaBneHus
W. HeloTOHa, NONOXEHHbIE UM B OCHOBY KINacCUYeCKOW MeXaHnKn?
3. YTo Ha3bIiBaeTcsa maccomn Toukn? Kakune CBOMCTBA Tena BblpaXkaeT NOHATUE MacChl?
4. ChopmynumpyinTe akCMOMbl UM OCHOBHbIE 3aKOHbI KNacCUYECKON MEXaHUKM.
5. Kakas cuctema otcyeTa HasbiBaeTCs UHepLUUansHom?
6. BoiBeanTe anddepeHumansHoe ypaBHEHME OBWKEHNSI CBOOOAHOM MaTepuanbHOM TOYKM Npu TpexX crno-
cobax 3afaHus OBMKEHUS MaTepuarnibHON TOYKK.
7. CchopmynupynTe ABe OCHOBHblE 3aa4n AUHAMUKM CBOOOAHOM MaTepuarnbHoi To4kK. [locpeacTBom ka-
KMX MaTemMaTU4YeCKMX OnepaLMin OHM peLlatoTcs U Kak UMEHHO?
8. CKONbKO MNOCTOSIHHBIX MHTErPUPOBaHKS BOMAET B obLuee pelleHne auddepeHumanbHbiX ypaBHEHU OB~
XEeHUs MaTepuanbHOW TOYKM, eCrnv OHa ABUXETCS B NPOCTPaHCTBE, Ha NITOCKOCTU, BAOMNb NPSMON, COOTBET-
CTBEHHO.
9. Uto Takoe HavanbHbIe YCMNOBUS ABUXEHUS MaTepmnanbHON TOYKM M Kak OHM 3annCbIBalOTCH NPU TPeX Crno-
cobax 3agaHusa ABMxKeHua?
10. lMopa gencTBmem Kakow Cunbl coBepLualTcs cBobogHble konebaHmsa matepmnanbHOW TOYKN?
11. Hannwwute gnddepeHumansHoe ypaBHeHne cBO6OAHbIX konebaHun matepmnanbHOW TOYKN.
12. Hannwute dopmynel, BelpaxaroLime 4acToTy, Nepmon, aMniuTyay U HavanbHyto ga3y cBOGOOHbIX KO-
nebaHuii MmaTepumanbHOM TOYKN.
13. MNop gencTBmMeM Kakmx CuU CoBEpLUAKDTCH 3aTyxatoLme konebaHus matepuanbHOm TOYKn?
14. Hannwwute guddepeHumanbHoe ypaBHeHMe 3aTyxatowmx konebaHmn.
15. Hannwute pelenne guddepeHumanbHoro ypaBHeHus 3atyxatowmx konedannin. OT Yyero 3aBucuT BUg
peweHnna?
16. MNop oencTBmem Kakmx CUn CoBepLUAlOTCS BbIHYKAEHHbIE kKonebaHmusa maTepuanbHOW TOYKn?
17. Hannwwute gnddpepeHumansHoe ypaBHeHNE BbIHYXOEHHbIX konebaHun.
18. Hannwute obuwee pelleHve auddepeHumansHOro ypaBHEHNS BbIHY>KAEHHbIX KonebaHui.
19. Kak BbipaxaeTcs cuna nHepumm TOYKM NPy pasnuyHblx cnocobax ee ABMKEHNA?
20. Kak HanpaBneHa cuna nHepummn?
21. Chopmynupyite npuHumn ['Anambepa Ansa HecBOGOOHOW MEXaHNYeCKOWN CUCTEMBI.

7. O6wme meToanyeckme pekomeHaauMm no oPopMNEHUIO U BbINONHEHUIO oTAeNbHbIX BuaoB BAPC
7.1. PekomeHgauum no BbinonHeHuto PI'P

O6yvatowuiics pabotaet Hag PP camocTositensHo. o BeinonHeHust PIP emy BblgaeTcs 3afjaHue.
lMocne aToro oH NpuUCTynaeT K NMOWUCKY nuTepaTypbl, ONyGrMKOBaHHON NO AaHHOW TemaTuke. NMpaBunbHLIN,
KOpPPEKTHbIM MoAaGop nuTepaTypbl MO HEeoOXOAMMOW TeMaTuKe — 3TO MepBbid M BaXKHEMWMN 3Tan
BbinonHeHns PIP. B cnyyae HenpaBunbHOro nogbopa nurtepatypbl Y 06ydarowerocss MoXeT CIOXUTbCSA
HEBEpPHOE MHEHWe O COCTOSIHMM paccMmaTtpuBaemoro Bomnpoca. lMogobpaHHas nutepaTtypa m3yyaeTcs B
cnegyroLiem nopsiake:

- 3HAKOMCTBO C NUTEepaTypon, NPOCMOTP U BbIDOPOYHOE YTEHME C LeNblo NonyyYeHus obLliero npeg-
CTaBneHusl o npobneme n cTpykType byaylien paboTe;

- nccnepoBaHne HeobXxoaAMMbIX MCTOYHMKOB, CMJIOWHOE YTEHUE OTAENbHbIX paboT, UX U3yyeHwue,
KOHCNEKTUpOBaHMe HeobxoaMmMoro matepuana (Npu KOHCNEKTMpOBaHWe B 00A3aTenbHOM Nopsiike ykasblBa-
eTcs aBTOp, Ha3BaHWe paboTbl, MECTO M3OaHWS, U3OATENLCTBO, FOA U34aHus, CTpaHuLbl, NocrnegHne name-
HeHus (ecrnv HOpMaTUBHbIN JOKYMEHT).

Wcnonb3oBaHHas nutepatypa MOXeT ObiTb pasnM4yHOro xapakrepa: HOPMaTMBHO-MPaBOBbIE [OKY-
MEHTbI, MOHOrpadun, y4ebHukn, guccepraumu, asTopedeparbl, CTaTbM U3 XXypHaroB, ra3eT, Pecypcbl ceTu
WHTepHeT 1 ap.
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Mpn atTectaumm obyvatowierocs no urtoram ero padotbl Hag PP pykoBoguTenem MCMonb3yrTcs
KpUTEPUN OLIEHKM KayecTBa npouecca BbinonHeHns PP, KpuTepun OuUeHKM coep)KaHus MOSICHUTENbHOM
3annckn, Kputepum oueHkn ocopmnerns PIP, KpuTepumn oueHkM yyacTusi oby4varolerocsi B KOHTPOJIbHO-
oueHoyHoMm MeponpuaTun. OueHka no PP pacnucbiBaetcs npenogaBaTenem Ha obopoTe TUTYNbHOMO
nucra.

1. Kputepuu oueHkn coaepxaHus:

— CTeneHb pacKpbITUSA TEMBI;

— CaMOCTOATENBHOCTb U KA4eCTBO aHanM3a TeopeTUYECKUX NOSNOXKEHNIA;

— rmy6uHa npopaboTkn, 060CHOBAHHOCTb METOLONOrMYECKON N METOAMYECKOW NporpaMmbl uccne-
OOoBaHus;

— KayeCcTBO aHanu3a obbekTa 1 NnpeameTa UccrnefoBaHus;

— npopaboTka nuTepaTypsl.

2 Kputepun oueHkn odopmnenus PIP:

— NOTUKa 1 CTUIb U3MNOXEHUS;

— 06BbEM 1 Ka4yeCTBO BbINOMHEHWST UIIITIOCTPATMBHOIO MaTtepuana;

— 00LWwnIh ypOBEHb rPaMOTHOCTUN U3MOXEHWSI.

3. Kputepun ouieHkun kavecTsa noarotosku PIP:

— cnocobHOCTbL paboTaTb CaMOCTOATENBHO;

— CNOCOBHOCTb TBOPYECKM U UHULIMATMBHO peLlaTb 3a4auu;

— CNOCOBHOCTb pauuoHanbHO NaHMPOBaThb 3Tanbl U BpeMsi BbinonHeHusa PP, anarHoctupoBath n
aHanuaupoBaTb NPUYMHbBI NOSIBIIEHNA Npobnem npu BbinonHeHUn PIP, HaxoanTb onTuMarnbHble Cnocobbl nx
peleHuns;

7.1.1 NepeyeHb Tem PIP

PacuétHo-rpacmyecknx pabort oby4yarowmxcs o4Hon popmbli
1) OnpegenexHve peakuuii ONop XXeCTKOW pamebl.
2) OnpegeneHne CKOPOCTEN U YCKOPEHWI TBEPAbIX TEJl, COBEPLUAKLLMX NOCTynaTenbHoOe 1 BpallaTenbHoe
ABwxeHne KuHematunyeckun aHanmusa niocKoro ABWKEHUSI MEXaHN3Ma.
3) NccnepoBaHne OBWXKEHUSA MEXAHUYECKON CUCTEMbI C OAHOM CTENEHb0 CBODOAbI

Mpouenypa Bbibopa TemMbl oby4yaroLWMMCH
Tema PI'P HasHavyaeTcs npenogasatenem.
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OmnpeneTHTs PpeaKIHH ONOP KOHCTPYKITHH. CXeMEI KOHCTPYKITHH IIpeICTABISHET
Ha pHc. 1-5 (pasmeps! - B M), Harpy3Ka IIpHBeacHa B Tabmune 1. IIpu 3ToM BeaM9IHHED
’ L

car F ®w F, a Takwke P, ® P paBHE COOTBETCTBEHHO MEKIY COOOH
(R=R:P=P).

Taommma 1.
NeNe papuanTa Py, xH P, xH M, xH-u q, xH /a1

1 6 - 25 0.8
2 5 8 26 -

3 8 10 33 1.1
4 10 - 25 1.3
5 12 - 27 1.3
6 14 12 - 0.9
7 16 8 18 1.4
8 12 6 20 1.0
9 14 - 28 1.4
10 8 - 26 0.9
11 15 10 29 1.0
12 15 8 28 1.5
13 7 6 15 1.1
14 5 - 30 0.9
15 6 10 24 1.5
16 8 11 31 0.8
17 9 15 26 1.1
18 7 16 27 0.8
19 6 18 35 1.4
20 7 16 32 0.8
21 8 17 30 1.2
22 5 6 34 2.5
23 14 7 10 2

24 10 6 7 1.5
25 11 14 20 0.5
26 15 16 14 1

27 14 4 8 2.5
28 10 - 7 3

29 18 6 8 1

30 16 10 14 2
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OmnpegereAHe peaKHH 0NOP COCTABHOH KOHCTPYKIHH.

OnpenenuTh peakIIHH OIOp H JABIESHHE B IpoMexkyTodHoM mapHHpe C 3amaH-

Tabommma 2

NeNe P, M, q, a, a, B.
/o xH kH-M kH/m M rpam. rpag.
1 10 5 1.4 1,0 45 30
2 12 8 1,0 2,0 60 15
3 15 4 0,8 1.5 30 15
4 14 6 1,8 1.0 75 30
5 20 4 1.4 2,0 60 15
6 16 10 1,2 1.0 30 15
7 18 8 1,6 1.5 60 30
8 20 12 2,2 1.0 75 30
0 22 6 1,2 2,0 45 30
10 30 8 24 1,5 30 15
11 10 5 1.4 1.0 45 30
12 12 8 1,0 2,0 60 15
13 15 4 0,8 1.5 30 15
14 14 6 1,8 1.0 75 30
15 20 4 1.4 2,0 60 15
16 16 10 1,2 1.0 30 15
17 18 8 1,6 1,5 60 30
18 20 12 2,2 1.0 75 30
19 22 6 1,2 2,0 45 30
20 30 8 2.4 1.5 30 15
21 10 5 1,4 1,0 45 30
22 12 8 1,0 2,0 60 15
23 15 4 0,8 1.5 30 15
24 14 6 1,8 1.0 75 30
25 20 4 1.4 2,0 60 15
26 16 10 1,2 1.0 30 15
27 18 8 1,6 1,5 60 30
28 20 12 2,2 1.0 75 30
29 22 6 1,2 2,0 45 30
30 30 8 2.4 1.5 30 15

HOH coCTaBHOH KOHCTPYKIHH. CxeMBl KOHCTPYKIIHH IpeJcTaBlIeHEl Ha pHe. 812, a
HEOOXOIHMEIE JaHHEIE - B Ta0IHIlE 2.
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IlpuBeneHHe NpocTPaHCTBEHHOH CHCTeMBbI CHJI K 3aJaHHOMY HEHTPY.

OnpenemnuTs rIaBHBIH BeKTOp R H IrIaBHBEIH MoMeHT M, 3agaHHOH CHCTEMBI

CHI oTHOocHTenbHO neHTpa O. CxeMBl BapHAHTOB IIPHBEIEHEI Ha pHc. 14-18, HeoO-
XOIHMBIE JaHHEIE - B TAOIHIE 3.

Tabmuma 3.
NeNe | a=QE, | b=0OL, |¢=0B, | F}, | Fo, | F3, | Fs | F5, | @, B, M,
n/m M M M H| H|H| H | H |rpan| rpag | Hm
1 15 20 15 9 | 14 |12 ] 14 |15 | 60 30 10
2 30 40 30 12 | 18 | 1 18 120 | 75 15 | 20
3 45 60 45 15 | 22 |20 | 22 |25 ] 30 60 | 30
4 60 80 60 18 | 26 | 24 | 26 |30 | 15 75 | 40
5 15 20 15 21 | 30 | 28 | 30 | 35 | 60 30 10
6 30 40 30 24 | 34 |32 ]34 |40 | 75 15 | 20
7 45 60 45 27 | 38 |36 | 38 [ 45| 30 60 | 30
8 60 80 60 30 | 42 |40 | 42 |50 | 15 75 | 40
9 15 20 15 33 | 46 |44 | 46 | 55 | 60 30 10
10 30 40 30 36 | 50 | 48 | 50 |60 | 75 15 | 20
11 45 60 45 12 | 54 |16 | 54 | 20 | 30 60 | 30
12 60 80 60 15 | 58 | 20 | 58 |25 | 15 75 | 40
13 15 20 15 18 | 17 |24 | 17 | 30 | 60 30 10
14 30 40 30 21 | 19 |28 [ 19 |35 | 75 15 | 20
15 45 60 45 24 | 21 |32 ] 21 |40 | 30 60 | 30
16 60 80 60 27 | 23 |36 | 23 |45 | 15 75 | 40
17 15 20 15 30 | 25 |40 | 25 | 50 | 60 30 10
18 30 40 30 33 | 27 |44 [ 27 |55 | 75 15 | 20

19 45 60 45 36 | 29 | 48 | 29 | 60 | 30 60 30
20 60 80 60 0 31 [ 12 | 31 |15 | 15 75 40
21 15 20 15 0 14 |12 ] 14 |15 | 60 30 10
22 30 40 30 12 | 18 |16 | 18 | 20 | 75 15 20
23 45 60 45 15 | 22 120 | 22 | 25 | 30 60 30
24 60 80 60 18 | 26 | 24 | 26 | 30 | 15 75 40
25 15 20 15 21 | 30 [ 28 | 30 | 35 | 60 30 10
26 30 40 30 24 | 34 | 32 | 34 |40 | 75 15 20
27 45 60 45 27 | 38 [ 36 | 38 |45 | 30 60 30
28 60 80 60 30 | 42 [ 40 | 42 | 50 | 15 75 40
29 15 20 15 33 [ 45 [ 44 | 46 | 55 | 60 30 10
30 30 40 30 36 | 50 [ 48 | 50 | 60 | 75 15 20
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7.1.2 WwKana v KpUTepun oLueHUBaHusA
«3a4yTeHo» BbICTaBnsAeTcs OOyyalLlemMycsi, Ka4eCTBEHHO NpeacTaBuBLUEMY CBOKW paboTy, MomHo-
CTbHO pacKpbIBLLUEMY CYTb BOMPOCA M pPELUMBLLEMY BCE 3aJaHNsi KOHTPOSIbHbIX paboT.
«He 3a4TeHO» BbICTaBnseTcd ObyyalrolWemycs, JONYCTUBLLUEMY psf 3HAYUTEMbHbIX OLWMBOK, OTBe-
YaroLLieMy Ha BONPOCHI HEBHATHO, AoMycKaoLweMy psj CepbE3HbIX OLLIMBOK.
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7.2. PexomeHpaLmm no BbINOSIHEHMIO KOHTPOJIbLHOM paboThl (3ao4Has ¢popma o6yyeHuUs )

KoHTponbHasa paboTta y oby4arowmxcst 3ao4Horm opmbl 00y4eHUs npegycMaTpuBaeT pelleHne 3a-
Aad no npeasiokeHHbIM Temam. 3agaHvne BblAaeTCs Ha YCTaHOBOYHOW Nnekumun. KoHTponbHyo paboTy nepea
cAaden npenogaeaTento HeobxoaMmo 3aperncTpupoBaTth Ha Kadenpe.

KoHTponbHasa paboTta sBNgeTcss camon pacnpocTpaHeHHor (OPMON CaMOCTOSITENIbHOW Hay4YHOW
paboTbl 06yyatoLmnxcs.

KoHTponbHasa pabota — 9TO nucbMeHHast paboTa, BbinonHsemas obydarwlmmcs B TedyeHne Onu-
TenbHOro cpoka (0T 0gHOM Hefenu Ao Mecsua), HocALasa NpeMMyLLLEeCTBEHHO pedepaTUBHbIN XapakTep.

KoHTponbHasa paboTta npegnonaraeT pa3BepHyTble apryMeHTbl, paccyaeHusl, cpaBHeHus. Coaep-
XXaHve NepBUYHbIX JOKYMEHTOB mM3naraeTcs o6bekTuBHO. Ecnu B nepBoUCTOMHMKAX rrnaBHas MbICb cdop-
MynMpoBaHa HeAOCTAaTOYHO YETKO, B KOHTPOMbHOM paboTe OHa JoSmKHa ObiTb KOHKPETM3UPOBaHa 1 Bblgene-
Ha. B koHTponbHOM paboTe NoMMMO pedeprMpoBaHnNst MPOYUTAHHON NUTepaTypbl, OT oby4vatoLleroca Tpeby-
eTCs apryMeHTUpOBaHHOE M3noXeHne cCoObCTBEHHbIX MbICIIEN MO paccMaTpyvBaeMOMy BOMPOCY.

Llenn koHTponbHOM paboTbl:

1. PacwuvpeHue 1 3aKpensieHme TeopeTUYecKMX U NPakTUYeCKnX 3HaHni obyyaroLerocsi No gaHHon
ANCUUNNNHE.

2. [probpeTeHne obyvaroLLMMCa HAaBbIKOB CaAMOCTOATENBHOW UcCnegoBaTensckon paboTsl: cbopa,
0000LeHnsa, NorM4eckoro N3noXeHus matepuana, ero aHanusa, a Takke ymeHus genatb o60CHOBaHHbIE,
Hay4YHO KOPPEKTHbIE BbIBOAbI.

3. [marHocTuka ypoBHS 3HaHWI 06yYaloLLLErOCs NO U3ydaeMon ANCLUMNIIUHE.

OT1anbl paboTbl Hag KOHTPONBHOW paboToMu:

1. TloaroToBMTENbHBIV 3TaM, KOTOPLIV NpeanonaraeT:

* BbIbop Tembl paboTkl, BKNIOYAKOLLMIA onpegeneHme npegMeTa nccnegoBaHums.

N3ydyeHne nutepatypbl Nno Teme: cbop matepuana, ero usyyeHue, aHanms, cpaBHeHne n 0606-

LeHue.

MnaHmpoBaHue KOHTPONbHOW paboThbl.
. IanoxeHune pe3ynbTaToB NCCNeAoBaHWs B BUOE CBA3HOIO TEKCTa.
. ObopmrieHne KOHTPOrbHOW paboThbl.

W N

7.2.1 Nepe4veHb 3agaHUN ANA KOHTPONbLHbIX paboT
KoHTponbHas pa6oTa Ne1
3apava 1 — Ha paBHOBecue TBepaoro Tena (bpyca) ¢ ocblo B BUAe NOMaHOW NIMHUKU, HaX0asLWerocs

noA OencTBMEM NITOCKOM CUCTEMbI CUM, NIMHUN AENACTBUS KOTOPbIX PACMONOXEHbl Kak YyrogHO B O4HOW Miloc-
KOCTMW.

Mpun BblYMCIEHUN MOMEHTa cunbl P OTHOCUTENBHO BbIOPAHHOW TOYKM YyOOOHO NPUMEHUTH Teopemy
BaprHbOHa 0 MOMeEHTe paBHOAENCTBYOLWEN . [Na 3TOro CUiy HYyXXHO PasfnoXuTb Ha OBE COCTaBndAlLue no
rOpM30OHTaNbHOMY M BEPTUKANbHOMY HaMpaBleHUAM, a 3aTeM HaWTU MOMEHT Cunbl P OTHOCUTENBHO TOYKM
KaK CyMMY MOMEHTOB 3TUX COCTaBSAOLLNX OTHOCUTENBHO TOW XXE TOUKN.

PaBHOMepHO pacnpeneneHHasi Harpy3ka xapakTepmu3yeTCca MHTEHCUBHOCTBIO Harpysku (CUmnowm, npu-
XoasLLEeNncs Ha eguMHULY OnuHbl) 1 0603HavaeTcs obbl4HO GykBON (. PaBHOAENCTBYOLWAA pacnpegeneHHon
Harpysku B obLiem crniydyae paBHa NIoLagmn aMopbl HArpy3kyM 1 NPUIOXKEHa B LIEHTPE TSHKECTU 3TOW NoLa-

an. NicxoaHble AaHHbIe NpvBeaeHbl B Tabn. 1.

Tabnuua 1
1-a uyndpa wudpa 2-9 umdpa wudpa 3-9 undpa wndpa
Hrcbp kKH |PaccmosiHus, m rlomep oxet Wccnepyemas
wmndpa P.kH (M kHm | 9w ’ (punc. 1) qa, peakuws
a b c

1 10 6 2 2 4 2 1 60 Ya

2 20 5 4 4 3 1 2 45 Ys

3 15 6 2 2 4 3 30 Ya

4 5 10 2 4 4 3 4 60 Ys

5 20 12 4 3 3 2 5 45 Xa
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6 15 8 6 4 2 1 6 30 Ma
7 10 10 2 3 4 4 7 60 Xa
8 4 12 4 4 3 3 8 45 Xa
9 15 6 6 3 1 4 9 30 Ma
0 5 8 2 4 2 1 10 60 Ma

Ycnosue. Ha cxemax (puc. 1) nokasaHbl Tpu cnocoba 3akpenneHus 6pyca, oCb KOTOPOro — riomaHasi

nuHus. 3agaBaemasi Harpyska (cMm. Tabn. 1) u pasmepbl (M) BO BCeEX TpeX criydasx ognHakobl. OnpeaenuTb

peakuumn onop Ans Toro cnocoba 3akpenneHuss Gpyca, Npu KOTOPOM peakuus, ykasaHHasa B Tabn. 1, umeet

HaUMeHbLLUNI Moaynb.
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3adaua 2. Tema «[lpocmpaHcmeeHHasi cucmema cun»
VicxogHble AaHHbIE ANs pa3NUYHbIX BapuaHTOB NpuBeAEHbI B Tabn. 2.

Ycnosus:

1. Ha ropusoHTanbHbIA Ban, KOTOPbIA MOXET BpallaTbCa B nogwwmnnHukax A n B, HacaxeHbl LWkuB 1
paguycom r; = 12 cM 1 WKUB 2 paguycom r, = 16 cM. BeTBM peMHeln Kaxaoro WK1Ba napannenbHbl Mexay
cobon 1 06pa3yoT COOTBETCTBEHHO YIibl O C FOPU3OHTaNbO U O, C BepTukanbto (cxembl 1 — 3). MNMpeHebpe-
rag BeCOM LUK/MBa W Bamna, HaWTu HaTsKeHWe Beaylleihn U BeJOMOW BEeTBEW PEMHS, a Takke peakuuu nog-
LUMMHUKOB NpW paBHOBecuW Bana. HaTskeHwe Begyluen BETBUM PEMHS NPUHSATbL BABOE OOMbLUE HATSXEHUsI
Begomon (T, = 2t; T, = 2t).

2. Ha ropusoHTanbeHbI Ban HacaxeHbl koneco 1 pagmnycom r; = 20 cm, koneco 2 paguycom r, = 30
CM U1 MpUKpenneH nepneHankynapHo ocu Bana (napannenbHo ocu X) peldar CD anuHown ! =20 cm. K ogHo-
My Korlecy npurnoxeHa cuna F, obpasyollasa ¢ ropu3oHTanbko yron o, a K gpyromy — cuna T,, obpasytowas
C BEPTMKAINbIO Yron O,; K pblyary npunoxeHa BeptukanbHas cuna P (cxembl 4 — 7). NpeHebperasi Becom Ba-
na, Konec u pblyara, onpegenuTb cuny P, npyu KOTOPOW Ban HaxoguTCs B PaBHOBECUMM, a TakkKe peakuunm
noawmnHukoB A n B.

3. Ha ropusoHTanbHbI Ban HacaxeHo KOeco pagnycoMm r; = 15 cM 1 npukpenneH nepneHamkynsap-

HO ocu Bana pbidar CD gnunHomn /=20 cM, 0bpasyroLLmiA C TOpM3oHTarNbHOM NIOCKOCTbLIO Yyron d,. Bepeska,
HaMOTaHHasi Ha KONleco M HaTsarMBaemas rpysoMm F, cxoguTt ¢ Korneca no KacaTerbHOW, HaKMOHEHHOW noj
YrIom a; K ropu3oHTy (cxembl 8 — 10). MNpeHebperasi Becom Bana, Koneca u pblivara n TpeHmem B 6noke, on-
pefenvTb BepTUKanbHyto cuny P, npu KOTOpoW Ban HaxoguTcs B paBHOBECUM, @ TAKKe peakLmn nogwnnHum-

koB A n B.
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Tabnuua 2

Lucbpa 1-1 umdbpa widpa 2-9 undpa wudpa 3-9 undpa wudpa
wndpa
Homep Howmep PacctosiHus, m Cunbl, H Yrnbl, rpag.
CXeMbl
ycnosus (pvc. 4) a b c F T, a; a
1 1 1 1,0 1,1 1,0 800 100 0 60
2 1 2 1,2 1,3 1,2 900 200 30 45
3 1 3 14 15 1,4 1000 300 45 30
4 2 4 1,6 1,7 1,6 1100 400 60 0
5 2 5 1,8 19 1,8 1200 500 30 60
6 2 6 1,0 1,1 1,0 800 100 45 30
7 2 7 1,2 1,3 1,2 900 200 60 45
8 3 8 1,4 15 1,4 1000 300 30 0
9 3 9 1,6 1,7 1,6 1100 400 45 60
3 10 1,8 1,0 1,6 500 200 30 45
1

3
5 ¥4 ¢ 5]
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KoHTponbHas pabota Ne2

3adava 1. Tema «l[Ipocmeliwue d8uxxeHUs1 meepdoz20 mena»
Ycnosue. [IBmxeHve rpy3a 4OMMKHO ONUCLIBATLCS YpaBHEHMEM

X=Ct*+Ct+Cy,
roe t —Bpewms, c; Cy, C;, C,, — HEKOTOPbIE NOCTOSAHHbIE.
B HavanbHbI MOMEHT BpeMeHu (to= 0) KoopauHaTa rpy3a gormkHa ObITb Xg, @ €r0 CKOPOCTb — Vo.
Kpome Toro, Heobxoanmo, 4Tobbl KOOpAMHaTa rpy3a B MOMEHT BpeMeHu t = t,, Bbina paBHa Xo.
OnpegenuTb KO3 MULMEHTBI, NPY KOTOPbIX OcyLlecTBnseTca Tpebyemoe asuxeHue rpy3a 1. Onpe-
AenUTb TaKke B MOMEHT BPEMEHM t = t; CKOPOCTb M YCKOpPEHMe rpy3a 1 Toukm M ogHOro M3 konec mMexaHus-
Ma.
Cxembl MEXaHU3MOB MOKa3aHbl Ha puc. 6, a Heo6xo4MMble AaHHbIe NpUBeAEHbI B Tabn. 1.
1 2
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Tabnuua 1
1-a ymdbpa wmndpa 2-9 undpa wndpa 3-9 undpa wndpa
Undpa Homep KoopanHaTtbl 1 cKopocTb
wndpa CXeMbl t5,C t1,C R,, cm I, CM R3, cm rpysa
(pwnc. 6) Xo, CM | Vg, M/C X2, CM
1 1 3 2 60 30 35 2 12 170
2 2 4 2 100 50 75 8 16 180
3 3 5 3 100 40 30 7 18 190
4 4 3 1 40 25 45 6 20 200
5 5 2 2 60 30 20 9 22 190
6 6 5 3 80 40 40 7 24 180
7 7 4 2 90 60 45 4 26 170
8 8 3 1 100 75 50 6 28 160
9 9 2 4 90 60 30 5 30 150
0 10 5 3 80 50 40 6 32 140

3adaya 2. Tema «[JuHamuka moYKu»

Ycnosusi:

1. Taxkenaa maTtepuanbHas Todka M GpolieHa nog yrinoM o K rOPM3OHTY CO CKOPOCTbIO Vo. B Ha-
YarnbHbIN MOMEHT BpEMEHM Touyka Haxogwunacb B nonoxeHun My. MNpeHebperas conpoTMBneHWeEM cpefpl,
onpegenuTb ypaBHEHWUS ABMXKEHUSA TOYKU B 3ag4aHHON cucteme KoopamHart (cxembl 1 — 4).

2. Teno M Becom P 6polueHo BepTuKanbHO BBEPX (Cxema 5) unm BHU3 (CxeMa 6) CO CKOPOCTbHO V.
Mpu oBWMXeHUM Ha Teno AewncTByeT cuna BeTpa F. B HavyanbHbIi MOMEHT Teno HaxoAWunocb B MOMNOXEHUN
M,. Onpegenutb ypaBHEHWE OBWXEHWS Terna, NPUHSAB ero 3a MatepuanbHyl0 TOYKY, B 3adaHHOW cucteme
KoopamHaT (cxeMbl 5, 6).

3. 'py3 Becom P aBmxeTcs NpSMONIMHENHO MO rOpU30oHTarbHOW NNoCcKoCTU. Ha rpy3 aencrByeT cuna
F, coctaBnsoLas ¢ ropusoHTanbto yron a. KoadduuneHT TpeHnst CKONbXeHUs rpy3a O MroCKOCTb paBeH f.
B HavyanbHbI MOMEHT BpeMeHU rpy3 Haxoauncsa B nonoxeHum M, Ha paccTosiHumM Xp=a OT Havana Koopau-
HaT U UMen CKOpPOCTb Vy. OnpeaenuTb ypaBHeEHVE ABUXEHUS rpy3a B 3ajaHHOW cucTeMe KoopauHaT (Cxembl
7, 8).

4. py3 Becom P gBwmxetca BBepx (puc. 11, cxema 9) nnm BHM3 (cxema 10) no wepoxoBaTon Ha-
KNMOHHOW NNockocTU. KoadhrumneHT TpeHnsi CKOMbXeHUs rpy3a O NnockocTb paseH f. B HayanbHbIi MOMEHT
rpy3 Haxoamncs B nonoxeHun M, Ha paccTosiHUN Xg=a OT Havana KoopauHaT U UMern CKopocTb V. Onpene-
NUTb YpaBHEHME ABWKEHUA rpy3a B 3agaHHOM cucteme koopamHart (cxembl 9, 10).
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Tabnuuya 8

1-a yndbpa wmndpa 2-9 umdpa wmdpa 3-9 undpa wndpa
Lincppa wncp- Cunbl, H Homep cxe-
pa Vo, au b, m a, ’ Howmep yc- - .
m/c rpag = P nosus (ovic. 11)
1 21 4,5 1,0 30 2 30 1 1 -
2 22 5,0 15 45 4 35 1 2 -
3 23 5,5 2,0 60 6 40 1 3 -
4 24 6,0 2,5 30 8 45 1 4 -
5 25 6,5 3,0 45 10 50 2 5 -
6 26 7,0 3,5 60 12 55 2 6 -
7 27 7,5 4,0 30 14 60 3 7 0,10
8 28 8,0 4,5 45 16 65 3 8 0,12
9 29 8,5 5,0 60 18 70 4 9 0,14
0 30 9,0 55 30 20 75 4 10 0,16

lMpumeyarue. Ana cxem 8 1 9 onpedenuTb ypaBHEHWE ABWXKEHWS rpy3a Ha NepBoM 3Tarne, Korga

OBWXEeHne nponcxoanT B HanpaBlieHNN HavanbHoON CKOpPOCTW.
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7.2.2 wkana v KpUTEpPUU OLEHUBAHUA
«3a4yTeHo» BbICTaBnAeTCs OOyyalLeMyCsi, Ka4eCTBEHHO MpPeACTaBMBLLEMY CBOK paboTy, MOSHO-
CTbIO pacKpbIBLLUEMY CYTb BOMPOCa M peLumBLLIEMY BCE 3aJaHNsl KOHTPOSbHbIX paboT.
«He 3a4yteHO» BbICTaBnseTca obyvarowlemycs, OONYCTMBLUEMY Ppsf 3HAYUTEMbHbIX OLWMOOK, OTBe-
YaroLLieMy Ha BONPOCHI HEBHATHO, A0MyCcKaloLweMy psifi CEPbE3HbIX OLLINBOK.

7.3. PekoMeHAaLMm No opraHn3aumMn caMmoCTOATENIbHOIO U3Yy4YeHUs TeM
B cooTtBetcTBMM C paboyen NporpaMmoin, Ha CaMOCTOATENbHOE MU3YyYeHUe BbIHOCUTCH TeMbIl, MO pe-
3ynbTaTam U3y4yeHust KOTopbIX, NpeanaraeTcs OTBETUTb HA BOMPOCHI ANsi CAMOKOHTPOIS, NOATOTOBUTLCS K
ayoMTOPHOMY M BHEaAyAMTOPHOMY KOHTPOJIO 3HaHWW. Ha ocHOBaHMU u3y4yeHHOro matepuana, Heobxogumo
NOArOTOBUTBLCS U MPONTU TEKYLLYIO U pyBexXHY0 NPOBEPKY 3HaHWI, cornacHo rpadumky y4ebHoro npotecca, a
Takke opopMUTb OTHET B BUAE Npe3eHTaumn/ KoHcnekTa/acce/goknaaa.

7.3.1 BOMNPOCHI
AN CaMOCTOATENIbHOro U3y4eHUsi TeMbl

Onsa obyyarowmxca o4Hon opMbl

1. CBss3M u NX ypaBHeHMUS

2. [psimasa n obpaTtHasa 3agavv gUHAMMKKK
MosicHMTe cyTb NpsIMON 3a4ayn UHAMUKM
MosicHuTe cyTb obpaTHOW 3ad4auv AUHAMUKK

3. CgobogHble 1 3aTyxatowme konebaHns matepranbHONW TOYKN.
MNpvBeanTe MaTeMaTnyeckoe BblpakeHne cBo6OAHbIX KonebaHni
MNpvBeanTe MaTeMaTUYECKOE BblpaXXeHWe 3aTyxatoLmx KonebaHui

4. BblHyXaeHHble konebaHusa MaTepuanbHON TOYKW. FBNeHne pe3oHaHca.
MpuBegnTe MatemaTnYecKoe BblpaXXeHne BbIHYXAEHHbIX konebaHun maTepuanbHON TOYKK
lMosicHuTe cyTb ABNEeHMs pe3oHaHca

BOIMNPOCHI
Ansl CaMOCTOATENbHOro U3y4YeHUs1 TemM
[nsa o6yyarowmxcsa 3aoyHon hopmbl
1. Cratuka TBépgoro Tena: Teopuss nap cun. Cuctema cun. OCHOBHas Teopema CTaTuKW.
BekTopHble 1 aHanMTU4ecke yCnoBusi paBHOBECUS AN Pa3NUYHbIX CUCTEM CUIT
2. UeHTp TaXecTn TBépAoro Tena: Cuctema napannenbHbiX cun. LleHTp napannenbHbIX cun.
LleHTp TsbkecTw TBEpAoro Tena un ero koopauHatbl. Cnocobbl onpeaeneHus KoopaMHaT LeHTpa
TSXKECTU
3. KuHematuka tBEpPOOro Tena: lNMoHATve o6 abcontoTHO TBEpAOM Terne. [pocTenme ABMKEeHNs
TBepgoro Tena. lnockoe aBwxkeHue TBepgoro Tena. CnoxHoe AOBwkeHWe Toudkn. CnoxHoe
OBWKeHMe TBEpPAOro Tena
4. [nHamnka maTepmanbHOW TOYKM U MexaHudeckon cucteMbl: MexaHunyeckasa cuctema. Macca
cuctemsbl. AnddepeHumnanbHble ypaBHEHUS ABWKEHUA MEXaHUYECKON CUCTEMDI.
5. KonunuectBo ABWXeHMS MaTepuanbHOM TOYKM U MeXaHW4eckon cuctembl. [NoHATME O LeHTpe
Macc MexaHU4eCcKon cucTem
6. TeopeMbl 00 U3MEHEHWUU KONMMYECTBA OBWXKEHUS MEXAHUYECKOW CUCTEMbI U OBWXKEHUM LiEeHTpa
Macc MexaHU4YeCKoM CUCTEMbI
1) Teopema 00 MW3MEHEHUN KONMUYECTBA [OBWXKEHUS MEXaHUYECKOW CUCTEMbI B
WHTerpanbHon n anddepeHumnansHon dopmax. CneacTensa U3 Teopembl U NpUMEpHI
€€ NpuMeHeHus
2) Teopema O [ABWKEHWW LEHTpa MacC MeXaHW4YeCKOW CUCTEeEMbl U CrefcTBUA U3
TeopeMbl. [Mpumepbl eé npumeHeHns
7. Teopema 00 M3MEHEHMN MOMEHTA KONNYECTBA OBWKEHNST MEXAHNYECKON CUCTEMBI

1) MomeHT konnyecTBa ABMXKEHUA MaTepranbHOM TOYKM OTHOCUTESTbHO LeHTpa 1 OCH
2) KuHeTnyeckmm MOMEHT MeXaHM4YeCcKon CUCTEMbI OTHOCUTENbHO LleHTpa 1 ocu
3) Teopema 06 M3MEHEHNN MOMEHTAa KONMYECTB OBWKEHUS MeXaHU4eCKOW CUCTEMbI U

eé cnencteus. MNpumepbl NPUMEHEHUS TeOPEMBI
8. Teopema 06 N3MEHEHUM KMHETUYECKOWN SHEPTUM MEXAHNYECKON CUCTEMbI
9. [MpwuHumn Janambepa
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1) MpuHumn Janambepa gnst MmatepuarnbHOW TOUKM
2) MpuHumn Janambepa Anst MEXaHNYECKON CUCTEMDI
10. MprHLMNI BO3MOXHbIX NepeMeLLeHNi
11. OOwee ypaBHEHME OUHAMMKA
12. YpaBHeHus JlarpaHxa 2-ro poga
13. Teopus yoapa

O6wun aniropuTMm CaMoCTOATEeJIbHOIo U3y4eHuUs TeMbl

1) O3HaKOMUTLCS C peKOMEeHO0BAHHOM y4ebHON NUTepaTypor U ANEKTPOHHBIMKU pecypcamu no Teme (opu-
EHTUPYSACb Ha BOMNPOCHI AN CAMOKOHTPONS).

2) Ha aToih 0OCHOBE COCTaBUTb Pa3BEPHYTLIN NNaH N3NOXEHNUS TEMbI

3) BbibpaTtb hopMy OTYETHOCTM KOHCMEKTOB(MJaH — KOHCMEKT, TEKCTYarbHbI KOHCMEKT, CBOOOAHBIA KOH-
CMNEKT, KOHCMEKT — cxema)

2) OdhopMUTb OTYETHBLIN MaTepuan B YCTaHOBIIEHHOW (hopMe B COOTBETCTBMM METOANYECKMMUN PEKOMEH-
Jaunsmm

3) MNpoBecT! CaMOKOHTPOSIb OCBOEHUS TEMbI MO BOMPOCaM, BblAAaHHLIM NpenogaBaTenemM

4) npeﬂ,OCTaBVITb OTYETHbLIN mMmaTtepuan npenogaBartersto no cornacosaHuio C Beaywnm npenogasarteriem

5) MoaroToBUTLCS K NPegyCMOTPEHHOMY KOHTPOSIbHO-OLIEHOYHOMY MEPOMNPUATUIO MO pedynbTaTtam camo-
CTOSITENbBHOIO N3Y4YEHUS TEMBI

6) MNpuHATE y4acTue B yka3zaHHOM MeponpuaTun, NponTun pybexxHoe TecTupoBaHue No pasgeny Ha aygu-
TOPHOM 3aHSATUU W 3aKMNIOYUTENBHOE TECTMPOBaHNE B YCTAHOBIEHHOE 4118 BHEAyaNTOPHOW paboTbl Bpems

7.3.1 lLikana u KpuTepmmn oueHnBaHUA
CaMOCTOATENbHOro U3y4YeHUsi TeMbl

- OLEHKa «3aymeHOo» BbICTaBMSETCS, ecnv obyyarwmnca odopMmn OTYETHBLIN MaTepuan B BuAe
AOKnaga Ha OCHOBE CaMOCTOSITENIbHOMO M3Yy4eHHOro MaTepuana, CMOr BCECTOPOHHE pacKpbiTb
TeopeTU4eckoe CoAepkaHme TeMbI.

- OUEHKa «HEe 3a4YmeHO» BbICTABMSAETCS, ecrv obyyalLlMACA HeakKypaTHO OOpPMUIT OTHETHbIN
MaTepuwan B BMAE AOKNada Ha OCHOBE CaMOCTOSATENbHOIO M3y4eHHOro matepuana, He CMOr BCECTOPOHHE
packpbITb TEOPETMYECKOE cCodepKaHNe TEMbI.

8. Tekywumn (BHyTpU ceMeCcTPOBbINA) KOHTPOJIb X0Aa U pe3yNnbTaToB y4eO6HOW paboThbl oGy4atrowerocs

8.1 Bonpochk! Ansi BXoQHOro KOHTpons

=

PacckaxuTe 06 OCHOBHbIX (PU3MYECKMX BENMYMHAX: NMEpPEMELLEHUM, CKOPOCTU, YCKOPEHWUW, cune,
mMacce, 3Heprum, MOLLLHOCTMU.

PacckaxuTe, Kak onpeaensatTcsa 3T BENUYUHbI TEOPETUYECKU U SKCNEePUMEHTanbHO?

Onuwnte MeToabl pelweHns auddepeHLmanbHbiX YypaBHEHUN.

PacckaxuTe 0 TpuroHomeTpuyeckux yHkuusax. Kakne TpuroHomeTpudeckme pyHKuMM Bbl 3HaeTe?
Onuwwute Teopemy MNudaropa, Teopemy CUHYCOB.

Kak paccunTbiBaeTcs KuHeTudeckas U notTeHumansHas aHeprusa?

PacckaxuTe o cune uHepumu. Korga oHa nosisnsetca?

Kak paccunTbiBaeTcs LeHTPOCTPEMUTENBHOE YCKOPEHUE U LieHTpobexHas cuna?

PacckaxuTe 0 konebatenbHOM OABWKEHUN N MASTHUKE.

©COoNOTO~WN

LUKANA U KPUTEPUMN OLUEHNBAHUA
OTBETOB Ha BONPOCHLI BXOAHOr0 KOHTPOSSA

- OLEeHKa «3a4yTeHO» BbICTaBNAeTCs oby4atollemMycsi, ecnu BOMpPOC PacKpbIT, BO BpPeEMs AMCKycCUU
BblCKa3blBaeTCsi COOCTBEHHAsI TOUKa 3peHust Ha obcyxaaemyro npobremy, 4EMOHCTPUPYETCS CNOCOGHOCTL
aprymMmeHTupoBaTb JOoKa3blBaeMble NOJI0XEeHUA N BbIBOAbI.

- OLleHKa «He 3a4TeHO» BbICTaBNSETCS, ecnn oby4datowmincss He cnocobeH JokasaTb U apryMeHTMpoBaTb
COOCTBEHHYIO TOYKY 3PEHMS MO BOMPOCY, HE CMOCOOEH CCbINaTbCs Ha MHEHWUst BeaylMxX creuvanucToB no
obcyxgaemon npobneme.

8.2. TeKyLLMi KOHTPOJIb YCNEBAEMOCTHU
B TeueHve cemecTpa, NPOBOAWUTCSA TEKYLLUIA KOHTPOMb YCNeBaeMOCTW MO AUCUMMINHE, K KOTOPOMY
obyyatowmiica AomkeH ObiTb NOAroTOBIEH.
OTcyTCcTBME MPOMYCKOB ayAWTOPHbIX 3aHATWUI, akTMBHasA paboTa Ha MPaKTUYECKUX 3aHATUAX, obLiee
BbIMONHeHNe rpaduka y4ebHon paboTbl ABNSIOTCH OCHOBAHMEM AN NONYYEHUS NOMOXUTENBHON OLEHKM MO
TeKyLLEMY KOHTPOIIO.
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B kauecTBe TEKYLLEro KOHTPOSS MOXET BbITb MCMOMb30BaH TECTOBLIN KOHTPOMb. TECT COCTOUT U3 He-
GOMbLIOTO KONMMYECTBa 3MIeMEHTaPHLIX BOMPOCOB MO OCHOBHBLIM pasfenamM AMCUWMNIIVHBIL: HemnpaBusibHble
pelieHusi pa3bupaloTcs Ha criedyoLem 3aHATUN; YacToTa TeCTMPOBaHWS onpeaenseTcs npenogaBaTenem.

8.2.1 O6pa3eu Bonpoca ans pyoexHoOro KOHTpons
1. Mogynb paBHOAENCTBYIOLLEN ABYX paBHbIX No moaynto (5 H) cxogawmxca cun, obpasyrowwmx
Mexay cobon yron 45°, paBeH...
+9,24
5,73
4,87
8,21
6,38
2. PaBHogewncTBytoLLas cxogdwmxcsa cun F1 n F, paBHa no mogynto 8 H n obpa3syeT ¢ ropnaoHTarlbHOM OCbio
Ox yron 30°. Bektop cunbl F1 HanpaeneH no ocu Ox, a Bektop F, obpasyeT ¢ aTon ocbto yron 60°, Toraa
mMoaynb cunbl Fy paBeH...
5,97
+ 4,62
7,39
3,85
6,71
3. Ha 3akpenneHHyto Banky gencrtsyeT nnockas cuctema napannenbHbiX cun. Torga KonuyecTBo He3aBu-
CUMbIX YpaBHeHWI paBHoBecus 6ankn 6ygeTt pasHo...
1
+2
3
4
5
4. [laHbl Nnpoekunn cunbl Ha ocn koopanHaTt: Fx =20 H, Fy =25 H, Fz =30 H. Torga moaynb aTon
CUnbl PaBeH...
+43,9
32,8
51,6
29,8
39,6
5. Mnockas cuctema Tpex cun HaxoamTcs B paBHoBecuu. 3agaHbl mogynncun F, =3 HuMF,=2H, a
Takke yrnbl, obpa3oBaHHble BekTopamu cun F; n F, ¢ nonoxuTensHbIM HanpaBneHWeM ropu3oHTannbHOM
ocu Ox, cooTBETCTBEHHO paBHble 15° n 45°. Torga moayne cunbl F3 paBeH...
2,54
3,96
5,12
6,38
+ 4,84

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONPOCHLI py6eXXHOro KOHTpons

- «3a4YTeHo», ecnn TecTUpoBaHue caaHo Ha 60 % u bonee.
- «He 3a4TeHOo» - meHee 60 %.

9. MpomexyTouyHasa (cemecTpoBas) aTTecTauus No Kypcy

9.1 HopmaTtuBHas 6a3a npoBegeHust
NPOMeXYTOYHOM aTTecTaumm o6y4aroLmnXcsa No pe3ynbTaTaMm U3y4yeHUs AUCLMUNIIVHDI:

1) penctBytowee «lMonoxeHNe o TEKYLLEM KOHTPOSe yCneBaeMOoCTu, MPOMEXYTOYHOM aTTecTaunmn oby4vato-
LLMXCS MO NporpaMmMam BbicLiero obpa3oBaHust — nporpaMmam 6akanaspuaTa, nporpaMmmam cneumanuTera,
nporpaMmmam maructpaTtypbl U cpegHero npodeccrnoHansHoro obpasosaHus B Pr650Y BO Omckuin FAY»

9.2. OCHOBHbI€ XapaKTepUCTUKU
NPOMeXyTO4YHOM aTTecTaumm o6y4aroLWmnXcsa No UToramMm M3y4eHUs QUCLMNIIUHbI

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXabIM obydatoLmmMmes Lenem
00y4yeHns No JaHHOM JUCLMMNIIMHE, U3NOXEHHBIX B N.2.2 HaCTOSLEN
nporpaMmel

Uenb
NPOMeXyTOYHOM aTTecTauum -

dopma 3K3aMeH
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I'IpOMe)KYTO‘-IHOﬁ aTTecTauum -

1) NOAroTOBKA K 9K3aMeHY M caaya ak3aMeHa OCYLLEeCTBSIETCS 3a
CYET y4ebHOro BpemMeHn (TPYLOEMKOCTM), OTBEAEHHOIO Ha 3K3aMe-
HaLMOHHYIO CECCUI0 ANs 00yYatoLUMXCS, CPOKM KOTOPOW yCTaHaBMu-

MecTo 3k3ameHa
BalOTCS MNPUKA30OM MO YHUBEPCUTETY

B rpachmke y4yeb6HOro npouecca:
2) pata, BpeEMsi U MECTO NPOBEAEHMSA 3K3amMeHa onpeaensieTcs rpa-

CbVIKOM caayun 3K3aMeHOoB, yTBepXaaeMbiM AEeKaHOM BbllNyCKakoLlero

dakynbTeTa
dopma 3K3ameHa - lMucbmeHHbIl
MNMpoueaypa npoBeaeHUA 3k3ame- | NpefcTaBreHa B poHOe OLEHOYHbIX CPEACTB MO AUCLMNINHE
Ha - (cm. MpunoxeHue 9)
1) npeacrtaBneHa B hoHAE OLIEHOYHbIX CPeACTB NO AUCUUNNNHE
OK3amMeHauUMoOHHasA nporpamma (cm. MpunoxeHue 9)
no y4ye6HOM AUCLUNIINHE: 2) oxBatbiBaeT pasgernbl NeNe (B cooTBeTcTBMM C M. 4.1

HaCcTosLLEero JOKYMEHTa)

MeTopgunyeckue maTepuansl, on-
peaensowme npoueaypbl OLeHU-
BaHUsl 3HAaHUW, YMEHUN, HABbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITMHE
(cm. MpunoxeHune 9)

9.3. Mpoueaypa npoBeAeHNA IK3aMeHa
OcHoeHble yciosusi nonyveHuss obyyarouwuMcsi 3K3aMeHa:

1) obydyarowmiicss BbINONHWA BCe BuAbl y4eOHOW paboTbl (BKMOYAs CaMOCTOSATENbHYIO) U
oTumTanca o6 WX BbINOMHEHUM B CPOKW, YCTaHOBIIEHHblE rpadukoM y4ebHOro npouecca Mo
OVCUMNITUHE;

2) npowwén 3aknioYnTenbHoe TeCTUpoBaHme.

lnaHoeas npouedypa nosny4yeHus: oby4arouUMCcs K3ameHa:
1) 3a nepwuog obydyeHuns caaHbl OTYETLI MO BCEM NabopaTopHbIM, NPAKTUYECKUM 3aHATUAM;
2) Ha nocnegHem NpakTM4eCKOM 3aHATUM 0By4aloLMACS CAAET KOHTPONbHYO paboTy;
3) B nepwuog 3auétHOM Hegenu obyyarowmnncsa coaéT TECTUPOBaHUE;
B nepvog 3auétHon Hegenun obyvatowmnes coaét uMeroLMecs 3a40MMKEHHOCTM N0 AUCUMNIUHE

9.4. 3aknuMTeNnbHOE TECTUPOBAHME NO UTOFaM U3YyYEHUSA AUCLUNIIUHBI
Mo nToram nsyy4eHus oUCUMNIMHbI, OByYatoLLMeCs: MPOXOAAT 3aKmounMTeNnbHOE TECTMPOBaHUe. TecTu-
poBaHue ABMseTcs (POPMOI KOHTPOIS, HanpaBfieHHOW Ha NPOBEPKY BraAeHUsi TEPMUHOMOrMYECKUM anna-
paToM, COBPEMEHHbIMU UH(POPMALMOHHBIMU TEXHOSOMMSMU U KOHKPETHbIMW 3HaHMsIMKM B obnactu dyHaa-
MEHTanbHbIX U NPUKIaAHbIX AUCLUMNIIWH.

Honyck k ak3ameHy obyvatowmnca nonyyaet no dakTy BbINOMHEHUS rpadumka yd4ebHbix pabor,
npegycMoTpeHHbIX paboyen nporpammoin AucumnnunHbl. o ntoram m3ayyeHuss QUCLUMNAMHBI, obyyaromecs
NPOXOAAT 3aKMoYUTENbHOE TecTupoBaHue. TecTupoBaHue aBnseTcs OPMOIN KOHTPOrS, HanpaBneHHON Ha
NpoBepKy BNageHns TEPMUHONOIMYECKUM annapaToM, COBPEMEHHbLIMU MHOPMALIMOHHBIMU TEXHOMNOTMAMMN
N KOHKPETHbIMW 3HaHNsAMKU B obnacT hyHAaMeHTanbHbIX U NPUKNaAHbIX ANCLUMNIWH.

OcHoBHble ycrnoBus nony4eHus obyvarowmmcs 3aveta
- 100% nocelleHne nekummn, NpakTUYECKUX 3aHATUN.
- MNonoxuTenbHbIe OTBETLI MPU TEKYLLIEM ONpoce.
- MNogroToBNEHHOCTb MO TEMaM, BbIHECEHHBIM HA CaMOCTOATENbHOE U3YYEHUE.
- BeinonxeHune PIP.
MnaHoBas npoueaypa nony4yeHus 3adyéTa:
1) OO6y4yawwwmiics npegbsaBnsdeT npenogasaTentd CUCTEMATM3UMPOBAHHYID  COBOKYMHOCTb
BbIMOSHEHHbIX B TeYeHUe nepnoga oby4eHUsi NTMCbMEHHbIX PaboT 1 ANEKTPOHHbIX MaTepuarnos.
2) MNpenogasaTens NpocMaTpuBaeT NpeacTaBneHHble MaTepuarnsl U 3anucn B XypHarne y4éta
noceLaemMocTu 1 ycrneBaemocTw.
3) MNpenogaBaTenb BbICTABMASET «3a4TE€HO» B 93K3AMEHALMOHHYIO BEeOOMOCTb W B 3a4YETHYIO
KHWXKY obyyatoLerocs.

9.3.1 NoaroToBKa K 3akKnn4vuTenbHOMy TeCTUPOBaHUIKO NO UToram nsyv4eHmsa oNCUNNIINHLI

TeCTI/IpOBaHI/Ie OCyLlleCTBlideTCcA Nno BcemMm TeMamM U pasgenam anmcumnniinHbl, BKIN4Yasa TeMbl, BbIHO-
CUMblE Ha CaMOCTOATENbHOE n3ydeHune. Tect coctouT n3 10 BONpoCoB.
Mpouenypa TecTMpoBaHWs OrpaHUYeHa BO BPEMEHW W npegnornaraeT MakcumarnbHOe cocpeaoTo-
YyeHne obyuyaloLLerocs Ha BbINOMHEHNW TeCTa, COAepXKaLlero HECKONbKO TECTOBbLIX 3a4aHui.
Obyyvarowemycsi pekomeHOyemcs.
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1. npu HeyBEepPeHHOCTW B OTBETE Ha KOHKPETHOE TECTOBOE 3afaHue NponycTUTb ero U NepexoauTb K
crnegywowemy, He 3aTpadvBasi MHOrO BpeMeHU Ha 0b6ayMbIBaHWe TECTOBBIX 3a4aHui MpU NEPBOM
Npoxofde no CruCKy TecTa;

2. npu pacnpegeneHny obLero BpemMeHn TeCTUPOBaHUS y4uTbIBaTh (B Cllydae KOMMbIOTEPHOro Tec-
TMPOBaHWS), YTO B aBTOMAaTM3NPOBAHHOW CUCTEME MOTYT BO3HMKaTb Hebombluve 3agepXku npu
nepeknoyYeHnn TECTOBbIX 3a0aHUN.

Heobxodumo nomMHUmMBb, 4mo:

1. TecT aBndeTca nHamsmayanbHbiM. ObLlee BpemMsa TECTUPOBAHUSA U KONUYECTBO TECTOBbLIX 3ada-
HWI OorpaHMyeHbl U ONpeaenaTCs npenogasaTenemM B Havane TeCTMpPOBaHus;

2. MO UCTeYeHUN BpemMeHW, OTBEAEHHOrO Ha NPOXOXAEHNe TecTa, CeaHC TECTUPOBaHUA 3aBepLuaeT-
cs;

3. ponyckaeTtcsl BO BpeMsi TECTUPOBaHMS TONbKO OOQHOKPATHOE TECTUPOBAHNE;

4. Bonpockl 06yyalLWmUxcsa K npenogaBaTterto No CogepXXaHuio TECTOBbIX 3aaHNA U He OTHOCSLME-
Cs1 K npoLleaype TECTUPOBAHUSA HE OOMYCKaTCH;

TecmupyemMoMy 80 8peMsi mecmupos8aHus 3anpeu,aemcs:

1. HapywaTb AUCLMNIVHY;

2.  nonb3oBaTbCHA y4eOHO-MEeTOOUYECKON U OPYron BCMIOMOraTensHON nuTepaTypomn, 3NeKTPOHHbIMU
cpeacteamu (MOBUMNbHbIMKU TeneoHaMu, ANEKTPOHHBIMU 3aMUCHBIMU KHVXKKaMu 1 np.);

3. ncnonb3oBaHWe BCNOMOraTenbHbIX CPeACTB U CPEACTB CBA3M Ha TECTUPOBaHUK AOMYyCKaeTcs Npu
paspelueHnn npenogasaTensa-npeaMeTHUKa.

4. konupoBaTb TECTOBblE 3adaHMs Ha CbEMHbIA HOCUTEMb MHGOPMAaLMU UM nepedaBaTb UX MO
SMNEeKTPOHHOW NouTe;

5. oTorpacupoBaTtb 3agaHuns ¢ akpaHa C NOMOLLLIO LmMdpoBo hoToKaMepsl;

6. BbIHOCWTb M3 Krnacca 3anucu, caenaHHble BO BPEMS TECTUPOBaHUS.

Ha paboyee mecTo TecTMpyeMOMy paspellaeTcs B3ATb PyyKy, YEPHOBUK, KanbKynsaTop.

3a HecobnogeHne BbilenepeyncrieHHbIX TpeboBaHMI NpenogaBartenb UMEET NpaBo yaAanuTb Tec-
TMPYEMOro, NPy 3TOM pe3ynbTaT TECTUPOBaHWSA YOANEeHHOro nuua aHHynnpyeTcs.

Tecmupyembili umeem npaeso:

BHocuTb 3amevaHns o npouenype NpoBeAeHNs TECTUPOBaHMSA N Ka4eCTBE TECTOBbLIX 3a4aHUN.

MepeHecTn cpoku TecTMpoBaHMSA (MO YBaXKMTENbHOW MPUYMHE) MO COrNacoBaHWo C npenogasaTe-

nem.
BnaHk TecTa
Obpaszey
®epepanbHoe rocygapcTBeHHoe bompkeTHOoe obpa3oBaTenbHOe yupexaeHne Bbicllero oopasoBaHums
«OmcKknii rocygapcTBeHHbIN arpapHbii yHuBepcuteT umenn MN.A. CtonbinnHa
TecTupoBaHue NO UTOraMm OCBOEHUA AUCLMMIIUHBLI « TeopeTUYecKkasi MexaHuka»
[Onsa ob6yyarowmxcsa HanpaBneHus noarotoBku 35.03.06 ArponHxxeHepus
(o]l [e] rpynna
OaTta

YBaxaemble obyvatoLmecs!
I'Ipe>+<,qe 4yeM npucTynntb K BbINOJIHEHUIO 3a,u,aHvu7| BHUMaTElIbHO O3HaKOMbTeCb C

WHCTPYKUMENn:

1. OTBeuast Ha Bonpoc C BbIOOPOM MpaBUMIbHOrO OTBETa, NPaBWMbHbIA, HA Ball B3rNsA,
oTBeT (0TBEThI) 0OBEONTE B KPYXKOK.

2. B 3agaHusx oTKkpbITON (DOPMbI BNWLLMTE OTBET B NPOMYCK.

3. B 3agaHusix Ha cooTBeTCTBME 3anonHUTe Tabnuuy.

4. B 3apaHusx Ha npaBunbHyl0 MocneaoBaTenbHOCTb BMNULWINTE MOPSAKOBLIA HOMeEpP B
KBagpar.

4. Bpems Ha BbinonHeHue Tecta — 30 MUHYT

5. 3a kaxgbli BepHbll oTBeT Bbl nonyvaete 1 Gann, 3a HeBepHbin — 0 Gannos.

MakcmanbHoe KonnmyecTBo nosnydeHHbIx 6annos 30.
XKenaem ygaum!

MpumepHbIN TECT Ans

MpuMepHbIN TeCT ANSi CAMOKOHTPOSA 3HAHUMA NO AUCLMUNIIMHE
1. Moaynb paBHOOEWNCTBYIOLLEN ABYX paBHbIX No moaynto (5 H) cxopsawmxes cun, obpasytoLmx
mMexay cobown yron 45°, paBeH...
+9,24
5,73
4,87
8,21
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6,38
2. PaBHogewncTBytoLas cxogdwmxcsa cun F1 n F, paBHa no mogynto 8 H n obpasyeT ¢ ropnsoHTaribHOM OCbio
Ox yron 30°. Bektop cunbl F1 HanpaeneH no ocu Ox, a Bektop F, obpasyeT ¢ aTon ocbto yron 60°, Toraa
Moaynb cunbl F, paBeH...
5,97
+ 4,62
7,39
3,85
6,71
3. Ha 3akpenneHHyto 6anky genctByeT nrockas cuctemMa napannenbHbiX cun. Toraa KonMyecTBO He3aBu-
CUMBbIX YpaBHEHUIN paBHOBecus 6ankn 6yaeT paBHoO...
1
+2
3
4
5
4. laHbl Nnpoekuumn cunbl Ha ocu koopaumHaT: Fx =20 H, Fy =25 H, Fz =30 H. Torga moaynb aTomn
CUnMbl PaBeH...
+43,9
32,8
51,6
29,8
39,6
5. Mnockas cuctema Tpex cun HaxoamTcs B paBHoBecuu. 3agaHbl mogynmcun F, =3 HuMF,=2H, a
Takke yrnbl, obpa3oBaHHble BekTopamu cun Fy n F, ¢ NonoxuTeneHbIM HanpaBneHWeM ropu3oHTannbHOM
ocu Ox, coOTBETCTBEHHO paBHble 15° n 45°. Torga moaynb cunbl F3 paBeH...
2,54
3,96
5,12
6,38
+ 4,84
6. Tpv BepTMKarnbHbIX TPOCA yAEPXKMBAKOT KOHCTPYKLMIO BecoM 6 kH. Ecnu HaTsxkeHnsa aByx TpocoB
paBHbl 1,75 kH, TO HaTskeHue TpeTbero Tpoca B kKH paBHo...
+25
3,2
1,9
2,9
31
7. YeTbipe BepTMKanbHbIX TpOCa yaepXnBatoT KOHCTpyKUMo BecoM 1 kH. Ecnn HaTskeHna Tpex
TpocoB paBHbl 0,25 kH, To HaTsKeHne YeTBepToro Tpoca B kKH paBHo. ..
0,35
0,15
+0,25
0,5
0,75
8. Cunbl F; = F, = 10 H n F3 HaxogaTtcst B paBHOBeCUU. JIMHWUM JeNCcTBUA cuil Mexay cobomn
ob6pasytoT yrnbl no 120°. Torga moaynb cunbl F3 paeeH. ..
9
8
7
11
+ 10
9. laHbl Tpu cxofdaLmecs cunbl. 3afaHbl UX NPOEKUMKN Ha ocun kopauT: Fqi, =7 H; Fyy =10 H; Fy, =
OH; Fox=-5H; Fy =15 H; Fp, =12 H; F3, =6 H; F3, = 0 H; F3, = - 6 H. Toraa moayns
paBHOOENCTBYIOLLEN 3TUX CUS PaBeH. ..
+ 26,9
21,8
32,6
19,7
31,1
10. Ha HaknoHHon nnockocTu nexut rpys. KoadduuneHT TpeHnsa ckonexeHus paseH 0,6. Ecnu rpys
Haxo4MTCs B MOKOe, TO MakKCUManbHbIN Yrorn HaknoHa MAoCKOCTU K FTOPU3OHTY B rpajlycax paBeH...
39
37
25
+31
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9.3.2 lkana n KpuTepum oLeHUBaHUA

Kputepun oLeHKn TeCTUPOBaHUSA:
- OLEHKa «3a4TeHO» BbICTaBnsieTcs obydaroLemMycs, eCnn KONM4ecTBO NpaBuibHbIX OTBETOB Bblille
60%.
- OLleHKa «He 3a4TEeHO» BbICTaBnseTCs obyyaroLwemMycs, eCrnv KONMYeCTBO NPaBUibHbIX OTBETOB HU-
xe (vnu paBHo) 60%.
9.4 NepeyeHb NPUMEPHbLIX BOMPOCOB K 3K3aMeHY
Ansi npoBeAeHNA BbIXOAHOIO KOHTpOnA
OCHOBHbIe 3aKOHbI AVHAMUKM.
Mpsmasi n obpaTHasa 3agayn UHaAMUKW.
3apava Nanunes.
MpsiMonMHenHble konebaHusa maTepuanbHON TOYKN.
[dnHammnka OTHOCUTENBLHOIO ABUXEHUS MaTepuanbHON TOUKN.
OCHOBHbIe NOHATUS AN MexaHn4yeckon cuctemsl. LieHTp macc. Knaccudpmkaums cun.
Teopema 06 M3MEHEHUN KONMYECTBA ABVXKEHUSA MamepuasibHOU MOYKU.
Teopema 06 M3MEHEHUN MOMEHTA KONMYECTBA ABWXEHUS MamepuaribHOU MOYKU.
Teopema 06 M3MEHEHUN KNHETNYECKOWN IHEPTMN MamepuaribHOU MOYKU.
10. Teopema 06 M3MEHEHWNM KOMNMYECTBA OBWKEHUS MeXaHUYecKoU cucmemsl.
11. Teopema 0 ABWXEHUU LEeHTpa Macc CUCTEMBI.
12. Teopema 06 N3MEHEHMM MOMEHTA KONMMYECTBA ABWKEHUSA MEXaHUYeCKOU CUCMEMBbI.
13. [OudbdepeHumnanbHOe ypaBHEHWE BpallaTenbHOro ABUXEHNS TBEPAOro Tena.
14. Teopema 06 N3MEHEHNN KMHETUYECKOW IHEPTUMN MEXaHUYEeCKOU cucmemsl.
15. MMpuHumn OJanambepa ons TOYKM U ANSt CUCTEMBI.
16. TlpUHLMN BO3MOXHbIX NEPEMELLEHUN.
17. O6uwee ypaBHeHue guHamukn (NpuHuun Janambepa - JlarpaHxa).
18. AsneHve ygoapa. Teopema 06 M3aMeHeHMN KONMYECTBa ABWXKEHMS MpU yaape.
19. Ypap Tena o HENOABWXHYIO Nperpaay.
20. T[Mpamon ueHTpanbHbIN yaap ABYX Ten.
21. WN3meHeHue sHeprum Ten npu NnpsAMom LeHTpanbHoOM yaape.
22. Ypap no Bpawatowemycs Teny. LleHTp yaapa.
23.0OCHOBHbIE 3aa4M 1 aKCUOMbI CTaTUKM
24.Tvnbl CBA3EN U UX peakumnu.
25.eomMeTpUYECKUN N aHANUTUYECKNIA CNOCOObI CIOXEHNSA CXOLALLMXCS CUN.
26.MoMeHT curbl OTHOCUTENBHO LeHTpa 1 ocn. BekTop MOMEHT napsbl cun.
27.I naBHbIN BEKTOP CUCTEMbI CU. [NaBHbIA MOMEHT CUCTEMBI CUIT. YCMNOBUSA paBHOBECUS MPON3BOSIBHON
NPOCTPAHCTBEHHOW CUCTEMbI CUI.
28.Tpun dopMbl paBHOBECUS MPOMN3BOSIBHOM MIIOCKON CUCTEMbI CUIT.
29.MpunBegeHne NPOCTPaAHCTBEHHOW CUCTEMbI CUM K 3aaHHOMY LeHTpY. [NpucoeauHeHHsle napbl cun. Oc-
HOBHas Teopema CTaTUKW.
30.PaBHOBeCHE NpU HANUYUU TPEHNSA CKOMBXEHUSA N TPeHUs KavyeHns. MOMEHT ConpoTUBMNEHUS KaYeHUIO.
31.Teopema BapuHboHa.
32. MerTogabl onpegeneHns LeHTpa TAXeCcTn Ten.
33. Cnocobbl 3agaHus asmxkeHuns To4kn. CKOpOCTb U YCKOPEHME TOYKM NpU KOOPAMHATHOM CroOCOo-
6e 3agaHusa OBUKEHUS.
34. EctecTtBeHHbIV cnocob 3agaHns ABvKeHus Todkn. CBS3b MeXay eCTECTBEHHbIM U KOOPAMHATHBIM CMo-
cobamu 3aaHnNsa OBMKEHUS.
35. CKOpOCTb M YCKOPEHUE TOYKM NMPU BEKTOPHOM U €CTECTBEHHOM criocobax 3agaHnst ABUXEHUS.
36. Twnbl gBrxeHus TBepaoro Tena. lNoctynatensHoe ABuxeHne. Teopema o TPaeKTopUSX, CKOPOCTSX U
YCKOpPEHUAX TOYeK TBEpAOoro Tena.
37. BpalwaTtenbHoe ABWXeHWe TBepaoro Tena. 3akoH BpallaTenbHOro ABUXKEHUS, CKOPOCTb 1 YCKOpeHUe
Tena npu ero BpallatensHOM ABMXKEHUN. YpaBHEHNS paBHOMEPHOrO U paBHONEPEMEHHOro BpaLLleHUs.
38. [MepepatoyHble MexaHu3Mbl. [lepegaToyHoe ymcno.
39. Teopema 0 CKOPOCTAX TOYEK NIOCKOW OUrypbl U ee CrieACTBUS.
40. Teopema 0 MTHOBEHHOM LIEHTpe ckopocTen. Cnocobbl HAXOXAEHWUST MTHOBEHHOMO LIeHTpa CKOPOCTEMN.
41. Teopema 06 ycKOpeHMAX TOYEK Tera npu NoCKOM ABMXEHUN. MrHOBEHHbIV LIEHTP YCKOPEHWIA.
42. CrnoxHoe aBmxeHue To4kn. CKOpOCTU U YCKOPEHUSI TOYEK NPY CIIOXKHOM OBVDKEHUN.
43. Teopema O CrNOXeEHUU YCKOPEHUI NPU CITOXXHOM ABWKeHUN. Cnocobbl HaxoxaeHust yckopenusa Kopumo-
nnca.
44. AKTVBHbIE N peaKkTUBHbIe cunbl. MexaHnyeckne CBs3M U UX peakunn. AKCUOMbI O CBA3SX.
45. Cuctema cxogsauwmxcs cun. NpusegerHue K npoctenemy Buay. YCrnoBus U ypaBHEHNS paBHOBECHS.
46. CnoxeHve AByx napannenbHbix cun. MNapa cun.

©oOoNoOOkWNE
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https://isopromat.ru/teormeh/obzornyj-kurs/svyazi-i-ih-reakcii
https://isopromat.ru/teormeh/kratkaja-teoria/moment-sily-otnositelno-tochki
https://isopromat.ru/teormeh/obzornyj-kurs/moment-sily-otnositelno-osi
https://isopromat.ru/teormeh/obzornyj-kurs/para-sil
https://isopromat.ru/teormeh/obzornyj-kurs/uravnenia-ravnovesia-sistemy-sil
https://isopromat.ru/teormeh/obzornyj-kurs/uravnenia-ravnovesia-sistemy-sil
https://isopromat.ru/teormeh/obzornyj-kurs/uravnenia-ravnovesia-sistemy-sil
https://isopromat.ru/teormeh/obzornyj-kurs/ravnovesie-proizvolnoj-ploskoj-sistemy-sil
https://isopromat.ru/teormeh/kratkaja-teoria/uslovia-ravnovesia-proizvolnoj-prostranstvennoj-sistemy-sil
https://isopromat.ru/teormeh/kratkaja-teoria/ravnovesie-pri-nalichii-trenia-skolzhenia
https://isopromat.ru/teormeh/kratkaja-teoria/ravnovesie-pri-nalichii-trenia-kachenia
https://isopromat.ru/teormeh/obzornyj-kurs/teorema-varinona
https://isopromat.ru/teormeh/kratkaja-teoria/opredelenie-koordinat-centra-tyazhesti
https://isopromat.ru/teormeh/kratkaja-teoria/kinematika-sposoby-zadania-dvizenia-tocki
https://isopromat.ru/teormeh/kratkaja-teoria/kinematika-skorost-i-uskorenie-tocki-koordinatnyi-sposob
https://isopromat.ru/teormeh/kratkaja-teoria/kinematika-skorost-i-uskorenie-tocki-koordinatnyi-sposob
https://isopromat.ru/teormeh/obzornyj-kurs/estestvennyj-sposob-zadania-dvizhenia-tochki
https://isopromat.ru/teormeh/kratkaja-teoria/kinematika-skorost-tocki
https://isopromat.ru/teormeh/kratkaja-teoria/kinematika-uskorenie-tocki
https://isopromat.ru/teormeh/obzornyj-kurs/vektornyj-sposob-zadania-dvizhenia-tochki
https://isopromat.ru/teormeh/obzornyj-kurs/estestvennyj-sposob-zadania-dvizhenia-tochki
https://isopromat.ru/teormeh/kratkaja-teoria/postupatelnoe-dvizenie-tverdogo-tela
https://isopromat.ru/teormeh/kratkaja-teoria/vrasatelnoe-dvizenie-tverdogo-tela
https://isopromat.ru/teormeh/obzornyj-kurs/peredatochnye-mehanizmy
https://isopromat.ru/teormeh/kratkaja-teoria/peredatocnye-mehanizmy
https://isopromat.ru/teormeh/kratkaja-teoria/teorema-o-skorostah-tocek-pri-ploskom-dvizenii
https://isopromat.ru/teormeh/obzornyj-kurs/sledstvie-iz-teoremy-o-skorostah-tocek
https://isopromat.ru/teormeh/kratkaja-teoria/mgnovennyj-centr-skorostej
https://isopromat.ru/teormeh/kratkaja-teoria/kinematika-uskorenia-tocek-v-ppd
https://isopromat.ru/teormeh/kratkaja-teoria/mgnovennyj-centr-uskorenij
https://isopromat.ru/teormeh/obzornyj-kurs/slozhnoe-dvizhenie-tochki
https://isopromat.ru/teormeh/obzornyj-kurs/opredelenie-skorostej-i-uskorenij-tocek-v-sloznom-dvizenii
https://isopromat.ru/teormeh/kratkaja-teoria/uskorenie-tocki-v-sloznom-dvizenii-uskorenie-koriolisa
https://isopromat.ru/teormeh/kratkaja-teoria/uskorenie-tocki-v-sloznom-dvizenii-uskorenie-koriolisa

47. MOMEHT cuibl OTHOCMTENBHO TOYKU Ha ninockoctn. OnpegeneHve, CBOMCTBA.

48. MoOMEHT cunbl OTHOCUTENBHO TOYKM B NpocTpaHcTBe. OnpeneneHue, ceoncTea. BektopHasa dopmyna
onpegeneHns MoOMeHTa.

49. MoMeHT cunbl oTHocutenbHO ocu. OnpegeneHve, CBOWCTBA, CBSI3b C MOMEHTOM CUIbl OTHOCUTENBHO
LeHTpa Ha ocu.

50. Mapa cun B nnAoOCKOCTM M B NpocTpaHCTBe. Anrebpavyecknin U BEKTOPHbIA MOMEHT napbl CWrl.
[MpuBeneHne cuctemMbl Nap cun K NpocrenemMy Buay. YCNoBusi U ypaBHEHUS] paBHOBECUSA CUCTEMbI Nap

cun.
3apava 1
7]
< 7
)

B

PaccTaBbTe peakumn B Toukax A n b
3apava 2

q
#
A §
m 3Im

BB T —

Ha ropu3oHTaneHyo HeBecomyto Barnky, )XECTKO 3afeNaHHy O4HUM KOHLOM, OENCTBYET NIMHENHO pac-
npegenénHas Harpyska. Makcu- ManbHast UHTEHCMBHOCTb Harpysku pasHa g [1 100H/m. Qipegenntb mo-
MEHT 3aenku ... Hm

3apgava 3

e
2
NeA

: .

K avcky ¢ paguycom R npunoxeHa cuna HaTsXeHus peMHst T, Tak Kak nokasaHo Ha pUCYHKeE.
OnpenenuTe MOMEHT Curbl T OTHOCUMTENBHO OCU X.

3apgava 4

MexaHu4yeckasi cuctema cocTouT u3 6rnoka A, Ha KOTOpbI HAaKpy4eH Tpoc, U rpy3a B maccoln 1 kr, npucoe-
OVHEH- Horo K pocy. briok paguyca R = 0,5 M BpallaeTca nog AencTemem napbl CUin ¢ MOMeHToM M ¢ yr-
NOBbLIM YCKOpeHUu- em [ =3 pap,/@. Maccow 6noka npe- Hebpeub. MpuHaTL g = 10 M/C%. Onpegenutb Mo-
aynb peakumm wapHupa O (H).

3apava 5
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OnpeaennTb OrnopHbIe peakummn Gasnku Ha AByX onopax npv AeNCTBUM BEPTUKaIbHON Harpy3ku

F=10kH M=15xkH-M
q=\20KH/M

"
 YYYYYYYYYYYYVRIYYYYYY
-

3apava 6
OnpeaenuTb oMnopHble peakuun 6anku Ha AByx onopax npv AeNcTBUU BePTUKANbHOWM Harpy3Kku

F=20xH
47 25xH/Mm

. YYYYYYYYYYVYY
5 L
, l c=3M l
a=15M b=2Mm d=1M

M=15xkH-™M

-

3apava 7
OnpenenuTb ornopHble peakuun 6anku Ha AByx ornopax npu AencTBUN BepTUKarbHON Harpysku

M=20xH M ¢g=30kH/M F=25kH

T THTTTTYITTY
2 77

| c=3mM d=lMl

7 7 1
a=0,5m b=0,5m

3apayva 8
pys P=20 kH nogHumaeTcs kpaHom BAC nocpegctBoM  Lenu, NEPEeKnHyTOn Yyepes 6ok
A 1 yepes 6nok D, KOTOpPbIN YKPEnnEH Ha CTeHKe Tak, 4Tobbl yron CAD=30°. Yrnbl Mexay CTep>KXHAMMN

JKpara: CBA=60°, ACB=30°. Onpegenutb  ycunua Q; n Q, B ctepxHsax AB n AC.

3apava 9

K wapHupy A cTepxHeBOro wapHupHoro veTbipéxyronbHuka CAB[, ctopoHa C[l koToporo 3akpensneHa
npunoxeHa cuna Q=100 H nog yrnom 45° k AB. OnpegenuTb BENNYMHY CUIbl R, NPUIOXXEHHOW B LUApHMpe
B nog yrnom 30° k AB Takum obpasom, 4Tobbl YeTbipéxyronbHuk CAB[ Obin B paBHOBeCUW, €cnv yribl
CAB=135°; IBA=90".
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3apava 10
OnpepgenuTe BENMYMHY U HanpaBlieHNe peakLuumii CBA3en ang cxeMbl nog aencrenem rpysa G=30 kH

3apava 11
OnpepgenuTe BENUYMHY 1 HanpaBneHve peakuuii CBA3en Ans cxeMbl o aencrTemem rpysa G

7 =500 H

3apava 12

Osa rpysa, B 10 H n 5 H, BucsAwme Ha ogHOW BepeBKe, YKPEnneHbl Ha Hel B pasHblX MecTax, npuyem
B0oNbLUNIA rPY3 BUCUT HUXKE MeHbLuero. KakoBo HaTsKeHne BePeBKU, ECNN BEPXHUIN KOHEL, ee MPUKpensieH K
HenoABWXHOW Touke?

3apgava 13

Bykcup TaHeT Tpm Gapxu pasnuyHbIX pasMepos, criegylowme ogHa 3a gpyrov. Cuna Taru BuHTa bykcmpa B
OaHHbIN MOMeHT paBHa 18 kH. ConpoTuBneHve Bogbl OBWXEHUO Gykcupa paBHO 6 kH; compoTuBneHue
BOAbl ABWXeHuo nepBon Gapxm - 6 kH, BTopon Gapxu - 4 kH n Tpetben - 2 kH. Umetowmnca B
pacnopshkeHun kaHaT BbigepxuBaeT 6esonacHo pactarmsawolwwyo cuny B 2 kH. CKOnbko kaHaToB Hafo
NpOTAHYTb OT ByKcupa K nepsBon Gapxe, OT MEPBON KO BTOPOW M OT BTOPOW K TpeTben, ecnun ABWXKeHue -
NPSAMOSIMHENHOE U paBHOMeEpHOE?

3apava 14

Ha gHe waxTbl HaxoauTcs YenoBek Beca 640 H; nocpeacTBom kaHaTta, MEPEKMHYTOr0 Yepes3 HenoaBWKHbIV
6nok, yenosek yaepxusaeT rpy3s B 480 H.

3apgava 15

Moe3n naet no NPAMONMHEHOMY FOPU30OHTaNbHOMY MyTW C MOCTOSAHHOW CKOPOCTbIO; BEC Noe3aa, He cuutas
3MEeKTPOBO3a, 12-10° kH. Kakosa cuna Tsirm 3M1EKTPOBO3a, €CIN COMPOTUBIIEHNE OBWXEHMIO Noe3fa paBHO
0,005 paBneHus noesna Ha penbebl?

3apgava 16

B ueHTpe npaBurbHOro LecTuyronbHUKa npunoxensl cunel 1, 3, 5, 7, 9 n 11 H, HanpaBneHHble K ero
BepLlwnHaMm. HanTu BenuumHy 1 HanpasneHue paBHOAENCTBYIOLLEN U YpaBHOBELLNBAIOLLEN.

3apava 17
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OnpepennTb BepTUKarnbHbIE peakuun onop, Ha KoTopble CBOGOAHO OMnepTa y CBOMX KOHLIOB roOpU3oHTarnbHas
Garka onuHel |, HarpykeHHasi paBHOMepHo Mo p H Ha eavHWUy aAnuHbl. Bec Ganku cumtaTh BKIHOYEHHBIM B
paBHOMEPHO pacnpeneneHHyo Harpyaky.

3apava 18

OnpegenuTb HEOOX0ANMYIO 3aTSXKKY 6onTa, CKPEennsawLLero ABe cTanbHble NOoCh!, pa3pbiBaeMble CUMON
P=2 kH. bonT nocTaBneH ¢ 3a30pOM 1 He JOmKeH paboTaTb Ha cpe3. KoadhduumneHT TpeHusa mexay nicta-
Mu paseH 0,2.

0,
\

1

3apava 19

BaroH, cnyckatowmics no yknoHy B 0,008, 4OCTUrHyB HEKOTOPOWN ONpeaeneHHON CKOPOCTU, ABMKETCH 3aTeM
paBHomepHo. Onpegenutb CoNpoTUBIEHNe R, KOTOpoe NCMbITbIBAET BaroH Npu 3TOM CKOPOCTU, ECIN BEC
BaroHa paseH 500 kH.

3apava 20

K ogHopoaHomMy cTepxkHio AB, KOTOPbIM MOXET BpalaTbCa BOKPYr WwapHupa A, nogselleHa B Touke B Ha
Bepeske rmpsa C Beca B 10 H. Ot koHua cTepxHsA B npoTaHyT Tpoc, nepeknHyThin yepes 6nok D n nogaep-
Xuatowmi rupto Beca B 20 H. Hantn BenuuunHy yrna BAD=a, npu KOTOPOM cTepkeHb ByaeT HaxoamTbCs B
NonoXeHnn paBHoBecus, 3Has, 4To AB=AD un Bec cTepxHsa 20 H. TpeHnem Ha Brnoke npeHebpeyb.

3apgava 21

OpHopogHbin wap Beca Q u paguyca a u rmps Beca P noggelueHsbl Ha BepeBkax B Touke O, Kak nokasaHo Ha
pucyHke. PacctosiHue OM=b. Onpegenutb, Kakow yron ¢ obpasyet npamasi OM c BepTukanbto Npy paBHO-
BECUM.

3apava 22

opusoHTanbHas 6anka kpaHa, AfIMHa KOTOPoW paBHa |, y 0QHOro KoHua yKpenneHa WapHUpHO, a 'y ApYyroro
KoHua B nopggelueHa k cteHe nocpeacTBoM TArv BC, yron HaknoHa KOTOpPOW K ropu3oHTY paBeH a. Mo 6anke
MOXeT nepemMeLlaTtbcs rpy3 P, NonoxeHWe KOTOPOro onpenensieTcs nepeMeHHbIM pacCTOsSTHUEM X [0 Liap-
Hupa A. Onpegenutb HaTskeHne T Tsrm BC B 3aBUCMMOCTM OT NONoXeHust rpysa. Becom 6anku npeHe6-
peuyb.
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3apava 23

OpHopopHas 6anka Beca 600 H n anuHbl 4 M onupaeTcs OAHUM KOHLIOM Ha rMaaKui nos, a MpoMeXyTOYHOWN
TouYKoM B - Ha cTon6 BbicoThl 3 M, 06pa3ys ¢ BepTukanbto yron 30°. banka yaepxuBaeTtcsi B TakoM NMosioxe-
Hun Bepeskor AC, npoTaHyTon no nony. MNpeHebperast TpeHnem, onpeaennTb HaTsXXeHue BepeBkn T u pe-
akummn Rg ctonba u R¢c nona.

3apava 24

OpHopopHas 6anka AB Beca P onupaeTtcs Ha ABe rnaakue HaknoHHble npsimble CD n DE, Haxogswmnecs B
BEPTMKANbHOWM NITOCKOCTM; Yron HakfoHa NepBOM N3 HUX K TOPU3OHTY paBeH a, BTopon: 90°-a. Hawtu yron 6
HakrnoHa Banku K ropM3oHTY B MOMOXEHMM PABHOBECUKS U JABMNEHNS €€ Ha OMOpPHbIE NpsMbIE.

3apava 25

OnpegenuTb peakuun 3agenkn KOHCOMNbHOW Bankn, N306parkeHHON Ha PUCYHKE U HaxodsLWwencs nog AencT-
BMEM paBHOMEPHO pacrnpeneneHHon Harpysku, oaHOM cocpefoTOYEHHOW Cunbl 1 ABYX nap cun.

_ERH-M
< B

BnaHk ak3ameHaUMOHHOro buneTa
Obpasey

TAPCKUN ©UNNAT
SEJNEPANBHOIO rOCYJAPCTBEHHOIO BIO>KETHOI O OBPA3OBATEJIBHOIO YYPEXXOEHUA
BbICLUEO OBPA30OBAHUA
«OMCKWN rOCYOAPCTBEHHbLIV ATPAPHBIN YHUBEPCUTET UMEHM M.A. CTONBINUHA»
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dakynbTeT BbicLIEro obpasoBaHus YTBEPXOAKO

Kadenpa arpoHOMUM 1 arpOMHXeHepun 3aBsepyoLmm kacdeapon

Sk3ameHauyuoHHbIl 6unem Ne 04

Mo ancuunnuHe 61.B.0.26.04 deTtanu MalwmnH U OCHOBbI KOHCTPYMPOBaHUA U NOAHLEMHO-
TPaHCNOPTHbIe MALUUHbI
1) TlpuBeaeHne NPOCTPaHCTBEHHOW CUCTEMbI CUI K 3aaHHOMY LIeHTpY. [pucoeanHeHHble napbl Cun.
OcHoBHasi TeopeMa CTaThKu.
2) Teopema 06 N3MEHEHMM MOMEHTA KONMYECTBA ABWKEHUSA MamepuaribHOU MOYKU.

3) MexaHnuyeckasa cuctema cocTouT M3 6roka A, Ha KOTOPbIN Hakpy4eH Tpoc, 1 rpysa B maccon 1 kr,
npucoeanHEéH- Horo K pocy. bnok paguyca R = 0,5 m BpallaeTca nog AencTBmMeM napbl CUIT C MO-
MEHTOM M C yrnoBbIM YCKOPEHU- em [ =3 pan/c?. Maccoii 6rnoka npe- Hebpeub. MpuHATE g = 10
m/c?. Onpegenutb Mogyne peakumn wapHupa O (H).

OpobpeHo Ha 3acefaHuun kadegpsl
Mpotokon _Ne  oT « » 201 r.

LUKANA U KPUTEPUN OLLEHUBAHUA
OTBeTOB Ha BOMPOChLI 3K3amMeHa

PesynbTaTtbl 9Kk3aMeHa onpegensoT OLEHKaMn «OTIIMYHOY, «XOPOLLOY, «yAOBMETBOPUTENBHO», KHE-
YOOBNETBOPUTENBHO» N OOBABNSAIOT B A€Hb SK3aMeHa.

OueHKy «omsiuyHO» BbICTaBNAT oby4aLwemycs, rmyboKko 1 NPOYHO OCBOMBLUEMY TEOPETUYECKUN U
npakTuyeckmn Matepuan gucumnnuHbl. OTBET AOMKeH BbITb NOrMYHbIM, rpamMoTHbeIM. Obydatowemycs Heo 6-
XOAMMO MOKa3aTb 3HAHWE He TONbKO OCHOBHOIO, HO M OOMOMHMTENBbHOrO MaTepumana, 6bICTPO OpUEHTMPO-
BaTbCH, OTBEYas Ha AOMNOonHUTeNbHble Bonpockl. Obyvarolmincsa aomkeH cBoboAHO cnpaBnATbCs ¢ NOCTaB-
NeHHbIMW 3aga4yaMu, NpaBnibHO 0OOCHOBbLIBATL NPUHATbLIE PELLEHNUS.

OueHKy «xopowo» 3acnyxusaeTt obydaromincs, TBEpAO 3HAOLWUIN NporpamMmmHbIA Matepuan gucumn-
NWHBI, rPaMOTHO U MO CYLLEeCTBY usnarawLwmn ero. He cnegyet gonyckaTb CyLECTBEHHbIX HETOYHOCTEN Mpu
oTBeTax Ha BOMpOChl, HEOGXOAMMO MPaBUSIbHO MPUMEHATL TEOPETUYECKME MOSOXKEHUS MPU peLLeHnn npak-
TUYeCKMX 3adaY, BnageTb onpeaernieHHbIMU HaBblIkaMy U MpUeMaMm UX BbIMOSTHEHMS.

OueHky «ydosremeopumersibHO» NofyyaeT obyyaloLWmMnCs, KOTOPbI UMEET 3HaHWSA TONbKO OCHOBHOTO
MaTepuana, HO He yCBOMWI ero getanu, UCNbITbiBaeT 3aTPyAHEHUs MpU peLleHun npakTuyeckux 3agad. B
OoTBeTax Ha NocTaBfeHHble BONPOCHI 00yyaoWwmumcs AoNyLeHbl HETOYHOCTH, AaHbl HE4OCTAaTOYHO NPaBUIb-
Hble POpMYNMPOBKU, HapyLleHa NOCNeaoBaTeNnbHOCTb B U3MNOXEHUM NPOrpaMMHOro Matepuana.

OueHka «HeydosriemeopumersibHO» rFOBOPUT O TOM, YTO ODyYaOLMINCA He 3HAET 3HaYUTENbHON YacTu
MaTepuana no AWCUWNIIMHE, OMNYCKaeT CyLeCTBEHHble OLWWOKN B OTBETaX, HE MOXET peLlnTb npakTuye-
CKve 3afayvum unum peLuaeT ux ¢ 3aTpyaHEHUAMU.

BbicTaBneHMe OLEHKM OCYLLECTBIAETCA C YY4eTOM ONMMUCaHUA NoKa3aTenen, KpUTep1MeB U LUKan
OLeHMBaHUS KOMNETEHLUN NO AUCLMNIIMHE, NPeACTaBleHHbIX B Tabnuue 1.2

10. UHdpopmaumnoHHOe n meToguveckoe oGecrneyeHne y4eGHoOro npowuecca no AucuUUNMHe

B cooTBeTCTBUM C AEWCTBYIOLLMMM rOCYOAapCTBEHHbIMU TpeboBaHUaAMY Ana peanu3aunm y4yebHoro
npotiecca no gucumnimHe obecnevmBaroLLen kadeapon paspabaTbiBaeTCs U NOCTOSAHHO COBEPLLEHCTBYETCS
yyebHo-meToanyeckmn komnnekc (YMKI), cooTtBeTcTBYOWMA AaHHOW paboyen nporpaMmme v npunaraembliv
k Hen. MNpu paspaboTtke YMKL kachegpa pykoBoACTBYETCS YCTAHOBIIEHHLIMU YHUBEPCUTETOM TPeboBaHUAMU
K ero CTpykType, cogepxaHuto u odopmneHuno. B coctas YMK[ BXogaT nepevvcneHHble HXe 1 apyrue
WCTOYHUKM y4eBHOM 1 y4ebHO-MeToanYeCcKon MHDOpMaLuK, CPEACTBA HArNMsAAHOCTY.

OnekTpoHHas Bepcusa akTyanbHoro YMK[, agantupoBaHHas ans obydalowmxcs, BbiCTaBNseTcs B
UHOopMaUMOHHO-06pa3oBaTenbHOM cpeae YHUBepcuTeTa.
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https://isopromat.ru/teormeh/kratkaja-teoria/uslovia-ravnovesia-proizvolnoj-prostranstvennoj-sistemy-sil

NEPEYEHb
nuTepartypbl, peKomeHAyeMoM
ANS M3YYeHUs AUCLUMITUHbI

ABTOp, HAUMEHOBaHWe, BbIXOAHbIE JaHHble

Hoctyn

1

Benoe M.WU. TeopeTnyeckasi MmexaHuka : y4e6Hoe nocobue / M.W. Benos, B.B. MNbinaes, - 2-e u3a. -
Mockea: PUOP, NHOPA-M, 2020. - 336 c. - ISBN 978-5-369-01574-2. - TeKkCT : aneKTpOoHHbIN. - URL:
https://znanium.com/catalog/product/1048445(aata obpaiyeHus: 02.06.2021). — Pexxum goctyna: ans
aBTOpPM3. Nonb3oBaTenen

http://znanium.com/

MonoTHukoB B. A. TexHnyeckas MexaHuka : y4ebHoe nocobue / B. A. MonoTHukoB. — CaHKT-
Metepbypr : NaHb, 2017. — 476 c. — ISBN 978-5-8114-2403-0. — TeKCT : anekTpoHHbIA. — URL:
https://e.lanbook.com/book/91295 (nata obpaiiermns: 02.06.2021). — Pexum goctyna: aAnst aBTopus.
nono3oarenen

http://e.lanbook.com/

Mewepckuin . B. 3agaun no TeopeTuyeckon mexaHuvke : y4ebHoe nocobue / U. B. Mewyepcknin ; nog,
pepakuven B. A. Manbmosa, [. P. MepkuHa. — 52-e n3g., ctep. — Cankr-lNeTtepbypr : laHb, 2019, —
448 c. — ISBN 978-5-8114-4190-7. — TeKCT : aneKTPoHHbIA. — URL:
https://e.lanbook.com/book/115729(pnata obpalieHus: 02.06.2021). — Pexum goctyna: ans aBTopus.
nonb3oBarenen

http://e.lanbook.com/

AbnoHckuin A.A. Kypc TeopeTudeckoin mexaHuku: yuebHuk / A. A. Abnoxckuit, B. M. Hukudboposa. -
15-e u3g. - Mocksa: KHOPYC, 2010. - 608 c.

COopHUK 3agaHnin Ans KypcoBbIX paboT No TeopeTuieckon MexaHuke: yyebHoe nocobue / nog ped. A.
A. AbnoHckoro. - 16-e u3a., ctep. - Mockea: MHTerpan-lpecc, 2007. - 384 c.

BubnuoTteka Tapckoro dou-
nuana ®re0y BO Owmckui
FAY
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