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IMoBTopHasi npoMe:xyTouHas arrecranusi (ITITA) mo ¢pusuke — 3auer
Moayan «MEXAHUKA. QJIEKTPOANHAMUKA »

ens ITITIA mo ¢wusuke (3ader): oueHUTH (HOPMHUPOBAHHE HAa 0A30BOM YPOBHE
o0mIenpoecCHOHANbHON KOMIETEHIIUH — CIIOCOOHOCTH MPUMEHSATh (U3UUYECKUE
3aKOHBI K PEIICHHIO NpodeccuoHaIbHO-OprueHTHpoBaHHbIX 3amad. TO ECTb
HAJIO 3HATH 3AKOHBI 1 ABJIEHUA, K KOTOPBIM OHU OTHOCATCA, u
YMETDH INIPUMEHSATH 3AKOHBI K PEHIEHUIO 3AHAY (3nams 3axonsvt u
MeMOoOblL peuterus 3a0ay ¢ UxX UCNOIb308aHUEM).
O6mue ycnoBusa: k IIITA pomyckaiorcs Te€ CTYAEHTBI, KOTOpPbIE TOTOBUIIU
KOHCTEKTHI 10 u3y4aeMbIiM TeMaM, caaiu PI'P, MJI3 (uaauBUayansHOE JOMAaITHEee
3aJIaHue), 3alUTHIIN J1a00paTOpPHBIC paOOTHI.
[TITA npoxomuT B ¢GopMe TOMOJHUTEILHOTO KOHTpOJbHOTO ucmnbiTanus (IAKUN),
KOTOpPOE COICPKUT: 1) TeopeTHuecKoe 3ajJaHue, MO3BOJIIIONICE OLCHUTh 3HAHUE
(bU3MYECKNX 3aKOHOB U SIBJICHUH, K KOTOPBIM OTHOCATCS 3aKOHBI, 2) MSTh
MPAKTUYECKUX 3aJaHUM, MTO3BOJISIONINX OLIEHUThH CIIOCOOHOCTh MPUMEHSITh 3aKOHbI
K pELIEHUI0 3a7ad. 3aJauyd JJis KaXJIO0ro CTyJEHTa Ha 3ayeTe IpernojiaBaTelib
BBIOMpAET U3 CIIMCKA HUXKE, U3MEHSS HayalbHbIC YCIIOBUS, HE U3MEHSS YCIOBUS
3aJ1ayu.
Pexomennauuu niis noarorosku K IITA (AKH):
1. IlpuroroBbTe OTAENBHYIO TETPaab IJIsl MOATOTOBKH, B KOTOPOW Ha NEpBOM
CTpaHUIIE COCTAaBbTE IUIAH MOJATOTOBKH B paMKaX OTBEICHHOTO JJI 3TOr0 BPEMEHHU.
B mnnane o0s3arenbHO yKaKWUTE, Ha3BaHHUS MOJYJIeH, MO KOTOpPBIM Oynere
TOTOBUTKCS, 3aIJIAHUPYUTE BpEMsSI HA MOJATOTOBKY M 3aIUIAHUPYUTE BpEMsi, KOTa
Oynere mNpPOXOauTh OOy4YarOIIMK TeCcT, W Korma OyJere TpPEeHUpPOBAThCA Ha
NPaKTUYECKUX 3aJaHusSX (CM. CIUCOK HuXke). JIs TmaHa MOYKHO HCIOJIb30BaTh
naMAaTKy (CM. Apyrou ¢aiin).
2. KoHCHEeKTH M0 KaXIOMy MOJYIIO JIOJDKHBI OBITh TOTOBBI PaHEE, MOYKHO
MPOBEPUTh, €CTh JIU OHHU, MCIOJNB3Yys OJJeMeHT «Jlekuus» OyMaKHBIM WU
AIIEKTPOHHBIN YUEOHUK 10 (QUBHKE 015 8)3d.
3. ITorpenupyiitecs Teneps otBeuath HECKOJIBKO PA3. TeopeTnueckoe 3ananne
KOKJI0ro MoJyis (CaMOCTOSITeIbHOE HalucaHue U OOBSICHEHHWE 3aKOHOB)
BBIMIOJIHANTE [0 NPAKTUYECKOTO 3aJaHusA. 10 €CTh CHadala MOTPEHUPYUTECH
BBITIOJTHATh OOYYarOIIMH TECT, CAaMOCTOSITEILHO IEepPEeCKa3blBaTh U 3alKChIBATh
0a30BbIC 3aKOHBI (CM. TaOJIHILy MIEPBOTO 33JIaHUS) U OOBSICHATH SIBICHUS, U TOJIBKO
3aTeM MEPEXOJIUTE K PEIICHUIO 3a1a4.
4. IlpakTyeckue 3aaHus BBITIOJHSANTE, UCIIOJIB3YS PEIICHUS] AHAJIOTUYHBIX 33/1a4
B npe3eHTauusx, B PI'P u UJ13. [ToTpenupyiiTech caMOCTOATENIBHO pelIaTh 3a/1a4u.
Ecnu BO3HUKAIOT CIIOKHOCTH NPHU PEIICHUU — HAWJIUTE, KTO CMOXKET MOSICHUT,
nocJie 00bSICHEHHSI CHOBA TIOTPEHUPYUTECH pelIaTh 0€3 Ubeii TMO0 MTOMOIIIH.

Ha cnegyrommx crpanunax — 3afaHusi, KOTOpble OyIyT NpeIoKEeHbl BaM Ha
[TITA (JAKW).
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3ananus pas KA

| 3aganHue (Teoperuueckoe). 3amHIIUTE CaMOCTOSATEIBHO 3aKOHBI (PHU3UKU
(ykazaHHbIe B TaOIHIIE HIDKE), CHOPMYIUPYHTE UX, MOSICHUTE GUUUECKUN CMBICIT
Y BEJIMYMHBI, BXOJSIIME B HUX.
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Il wacTp 3agannii (npaxTuyeckas)

«I[IpuMeHeHHEe 3aKOHOB MEXAHUKH K PEICHHUIO 3212

1 Tun 3apanmii. [ToctynarejbHOe H BpamaTeJibHOE IBHKeHHE (3aKOHbI KHHEMATHKH).

A. VpaBHeHUs JBIKEHHS MaTepUalbHON Touku umeroT Bua X (1)=3t%-3t u y(t)=2t-2t%+2t3,
Onpenenure ee CKOPOCTh U YCKOPEHHME B MOMEHT BPEMEHH, PaBHBIM 2C MO MOIYJII0 M TIO
HanpaBJIeHUIO (Kak Oy/eT HalpaBJIeH BEKTOP CKOPOCTH).

B. MarepuanbHas TOYKa JBHKETCA MPSIMOJIMHEMHO TaK, YTO 3aKOHBI €€ JIBM)KEHHUS MOTYT
ObITH TIpesicTaBiIeHbl ypasHeHuamu X(1)=2t2-2t u ¥ (t)=4t2. Onpenenure ee yCKOPEHUsS B MOMEHTBI
BPEMEHU 2C U 5C MO MOJYJII0 U HAITPABJICHUIO U CPABHUTE UX.
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C. JIBUKEHHEe MaTepHallbHON TOYKH MOKHO OITHCATh C TIOMOIIBIO ypaBHeHHit X(t)=6t -1,5t> u
y(t)=4t+2t%. OnpeieuTe MOMEHT BpEMEHH, KOTIa IPOEKIUs CKOpocTH 1o ocu OX cTaHeT paBHOi
Hyto. OnpenenuTe Ui ’TOr0 MOMEHTa BPEMEHH MPOEKLUI0 CKopocTH 1o ocu OY U cKOpoCTh
MaTepHaIbHON TOUKH 10 MOJYJIIO U 110 HAIIPABICHHUIO.

D. JIBUKEHHE MaTepUalIbHON TOYKH MOYKHO OITHCATh C TIOMOIIBIO ypaBHeHHit X(t)=6t -1,5t> u
y(t)=4t+2t%. OnpeieuTe MOMEHT BpEMEHH, KOTIa IPOEKIUs cKopocTH 1o ocu OY cTaHeT paBHOi
2m/c. Onpeanenure JUis 3TOr0 MOMEHTa BPEMEHHU IPOEKIHUI0 cKopocTd 1o ocu OX U CKOpOCTh
MaTepHaIbHON TOUKH 10 MOJIYJIIO U 110 HAIIPABICHHUIO.

E. JIBMKeHHe MaTepuanbHOM TOUKH MOKHO ONHMCAaTh ¢ TIOMOIIBIO ypaBHeHus r=(2t-2t%) i +
(2t+0,5t%) j M (;kupHBIM mpPHGTOM BbIEIEHb BekTopa). OmpeienuTe, KAKUMH OyIyT MO MOLYIIIO
U 110 HAIIPABJICHUIO €€ CKOPOCTh M YCKOPEHHE B MOMEHT Bpemenu 0,2c.

F. JIBIDKeHHE MaTepUaTbHON TOYKH MOYKHO OIHCATh C HOMOIIbIO ypaBHeHus r=(2t-2t%) i +
(2t+0,5t%) j M (kupHBIM mpUQTOM BEIAENEHE BekTopa). ONpeeNuTe MOMEHT BPEMEHH, KOraa
yCKOpEHHe MaTepHaIbHOM TOUKM CTaHeT paBHBIM Sm/c?. Kak OyzieT HampaBIeHo ee yCKOpEHHE B
3TOT MOMEHT BpeMeHU?

G. Potop nBuraresns HauMHAET BPAIIATHCS «IIPOTHUB YACOBOM CTPEINIKI TaK, YTO 3aBUCHMOCTD
yIia HOBOPOTa OT BpeMeHH 3afana ypasHeHneM ¢(t)=8+4t+3t3. Onpenenute yrioByio cKOpocTh
U YIJIOBOE YCKOpPEHHE poTopa B MOMEHT BpeMmeHu 4 c. Kak HampaBiieHBI BEKTOpa YTIOBOM
CKOpPOCTH M YTJIOBOTO YCKOPEHHSI B 9TOM MOMEHT BpEeMEHU ?

H. [ummuap HauMHAET BPAIIAThCS «II0 YaCOBOW CTPEJKE» TaK, YTO 3aBHCHMOCTBH €T0 yIiia
TIOBOPOTa OT BpeMeHM 3ajaHa ypaBHeHmeM ¢(t)= - (4+9t-3t%). Uemy Gyner paBHa yriosas
CKOpOCTh IIMJIMH/Ipa B MOMEHT €ro OCTaHOBKH? OmnpezenuTe BpeMs 10 OCTAaHOBKHM LIMJIMHAPA U
KaK HaIpaBJCH BEKTOP YIJIOBOTO YCKOPEHUS B 3TOT MOMEHT BPEMEHHU.

l. 3aBHCUMOCTb yIJIa IOBOPOTA OT BPEMEHHM ISl BPAILIAIOIIETOCs AUCKA MOXKET OBbITh 33/1aHa
ypasHenneM @(t)=24+6t-2t3, 3anumuTe 3aBHCUMOCTH YITIOBOM CKOPOCTH U YTJIOBOTO YCKOPEHHUS
OT BPEMEHH, OTIpe/IeIuTe BpeMs J1I0 OCTaHOBKH OapabaHa. [IpernogaBarens BeIOEpeT HalIpaBIeHUE
BpaIeHusl UCKa («I0 WM MPOTUB YacCOBOW CTpEnKu»), Bam HeoOxomumo OyaeT ykasarh, Kak
HarpaBJIeHbl BEKTOPA YIJIOBOM CKOPOCTH U YIJIOBOT'O YCKOPEHHS 10 OCTAHOBKH BpallleHHs JIHCKa.
2 Tun 3apanuii. [locrynarejibHoe U BpamaTtejibHOe IBH:KeHHE (3AKOHBI THHAMHKH).

J. Vkaxure BEKTOpa CWi, JIEHCTBYIOIIMX Ha Ipy3, COCKalb3bIBAIOUIMHA 0€3 TpeHHs IO
HAKJIOHHOM TIocKoCTH (puc.l). 3anumuTe BTOpoi 3akoH HeioTOHA 17151 rpy3a B BEKTOPHO# hopme
U B IpoeKuusx Ha BeIOpanHble Bamu oc OX u OY. Macca rpysa 2 Kr, a yroj HakJIOHa INIOCKOCTH
30°. Omnpenenure, xakum OyzeT yckopeHue Tpy3a. OnpenennTe, KakuM OyeT yCKOpeHHe Tpys3a,
ecnu ydectsb TpeHue (ko3 dument tpenus pasex 0,1).

K. VYkaxxkure BEKTOpa CWI, ACHCTBYIOIIUX Ha TPy3, KOTOPBIM TAHYT BBEPX M0 HAKIOHHOMN
IUIOCKOCTH (pHC.2), IPU ITOM CHJIa HATsHKeHMsS HUTH paBHa SH. 3anummre BTOpOH 3aKoH
HeloToHa 151 rpy3a B BeKTOpHOM (opme u B mpoekuusix Ha BeiOpaHHble Bamu ocu OX u OY.
Macca rpysa 0,5 kr, a yros1 HaknoHa mockoctu 45°. Onpenenure, kakuM 6yIeT yCKOPEHHE Ipy3a.

Puc.1 Puc.2.
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Vo y\ M, L. Tpoc ¢ 3aKkperuieHHbIMH Ha KOHILAX TIpPy3aMH aKKypaTHO
( MEePEeKUHYIN dYepe3 AUCK, OUCK Hadall pacKpyduBaThcs (pHUC.-CIEBA).
— Ykaxxkute BEKTOpa CUJ, ACHCTBYIONIUMX Ha KaKJIbIH U3 TPY30B M Ha JIUCK.
3anummre GopMysly MOMEHTa WHEpUUH aucka. OnpeaenuTe MOMEHT CHUI,
~ JCHCTBYIOIIMX HA JUCK, KyJa OH OyJeT HamnpaBJICH OTHOCHTEIBHO OCH
BpallleHUsl JUCKA. 3alUIINTEe OCHOBHOM 3aKOH JIMHAMHMKHU BpalIaTEIbHOTO
h, h, JABIXKEHHS JUIS IUCKA B BEKTOPHOHM (DOpME U B IPOEKLUH HA OCh BPAILCHHS.
3anummuTe BTOpoid 3akoH HeroToHa 11st rpy30B. OTBEThTE, B KAKUX CIIydasix
pemieHuss 3agad M JUIsl Yer0 HCIOJIb3YyeM YPaBHEHHUE CBS3U MEXKIY
’ | TaHreHimanbHBIM YCKOPEHUEM TOYEK Ha TOBEPXHOCTH JIMCKA U UX YIJIOBBIM
yckopenuem? [IpenogaBaTens yKaKeT YMCIOBBIC 3HAYEHHUS MAacC TPY30B M JUCKA, ONPEACIINUTE
YCKOpPEHHUE TPY30B UJIH YIIIOBOE YCKOPEHHE JIUCKA.
M. JlecTHUIlY AJIMHOM 2 M MPUCTABWIIX K TJIAJKOM CTEHE MO/ YIJIOM 60°. Uesnosek maccoii 60
KT 3a0MpaeTcst o Heil 10 TOW TOYKH, TIOCJIe KOTOPOi JIECTHHUIIA HAYHET CKOIb3uTh. Koaddurment
TpeHus: Mexay nosioM u jectHuuen 0,15. Onpenenute cuibl, JEHCTBYIOLIME HA JIECTHHUILY CO
CTOPOHBI OIOP. 3aNUIIUTE YCIOBUE PABHOBECHS JICCTHHIIBI JISI CHJI U MOMEHTOB CHJI C YYETOM
JUIMHBI JIECTHHIIBI U BBICOTHI HAJl ITOJIOM YeJIOBEKA.

m,

<<HpnMeHeHne 3aKOHOB JJICKTPUYECTBA 1 MAIHETU3MA K PCILICHUIO 3a1a1»

3 THnN 3agaHuii. JieKTpocTaTHKa (MPUMeHEeHHEe 3aKOHOB YJIEKTPOCTATHKH K pPacuery
3JIEKTPHYECKOTO IOJIs1, PAcUeT KOHIEHCATOPOB).

N. Kaxk HampaBneHbl BEKTOpa HalpsHKEHHOCTEU

B TOYKE A (pHC.- cripaBa) MoJIsl TpeX 3apsiioB (3HAKU | mmmmm e ®----------- |
3apsI0B BHIOEPUTE MPOHU3BOIBHO, HA KOHTPOIEHOM
UCTIBITAHUU 3HaKU 3aps/i0B YKaXeT
IperoiaBaTeb)? 3anummmre TIPUHIHTT
CYIEPIO3UIIMH AJIi BEKTOPA HANpPSKEHHOCTU U IS
noteHnuana Touku A. Onpenennte, Kak HallpaBiIeH ® - . ®
pe3yJAbTUPYIOLUIMA  BEKTOp  HANpsDKEHHOCTH B

JTAHHOMU TOYKE 110 HAIIPaBJICHUIO, @ 3aT€M M0 MOJTYJIIO

(ykaxure, Kakue GOpMynbl IS pacyera | |
HaANPsHKEHHOCTH MOTPEOYIOTCS).

O.  Onpenenure >IEKTPOEMKOCTH COEIMHEHHMS |
KOHJeHcaTOpoB  (cxema  —  cmpaBa),  ecid L ‘{ }—
3IEKTPOEMKOCTh Kaxkaoro pasHa 10 Mxk®d (Ha ] |1
KOHTPOJIBEHOM HCIIBITAHMU TIPENOAABATENh YKAKET I I
Apyrue 3HAUCHUS AIEKTPOEMKOCTEH

KOHJIEHCATOPOB).
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4 tan 3apanuii. IocTosiHHbI TOK (NIpUMeHeHHMe 32KOHOB NOCTOSIHHOTO TOKA K pacyery
IEKTPUYECKHUX Lerei).

P. Ompenenure oOIiee  COMPOTHUBIICHUE
Harpy3ku B DJIEKTPUYECKOM Ienu (cxema —
CIpaBa), YYHUTBbIBasg, 4YTO  CONpPOTUBIICHHE
BosbTMeTpa 100 Om,  conmpOTUBJIEHHEM
amMIepMerpa MOKHO IMpeHeOpedb, a OcTajJbHbIE
COINPOTHUBIIEHUSI OJMHAKOBbI U paBHbl 10 Owm.
Yro moxkaxer BoibTMeTp, eciu DJC Oyaer
paBHa 220 B?

Q. Ompenenure oOlee  CONMPOTUBIICHUE
Harpy3ku B DIEKTPHUUECKON Iienu (cxema —
CIpaBa), YYUTbIBasg, 4YTO  COIPOTUBIICHHE
BosbT™MeTpa 200  Om,  CONpOTUBICHHEM a
aMIepMeTpa MOKHO IpeHeOpeub, a OCTaJbHbIE
COIPOTUBIIEHUS OJIMHAKOBBI U paBHbI § OM. UTo

nokaxketr ammepmetp, ecau DJC Oyner paBHa

100 B?

R. Ha pUCYHKE IIPEICTABIICHA
pa3BeTBICHHAs JJIEKTpHUEcKas Ienb (cxema — R
cupaBa). 3amUIIUTE YpPaBHEHUS IO IpaBUIIaM |:| D
Kupxropa a1 Tex KOHTYpOB, B KOTOPBIX
BCTPEUaEeTCs 3allTPUXOBAHHOE COINPOTUBIIEHUE,
U JUTs1 F000Tr0 y37a.

S. Ha PHUCYHKE IpeCTaBIeHA L
pa3BeTBIICHHAs JIEKTPHUECKas Ienb (cxema —
CIpaBa). 3amuIIMTE YpPaBHEHUS IO MpaBUIaM
Kupxropa s Tex KOHTYpOB, B KOTOPBIX
BCTPEUAETCs 3alITPUXOBAHHOE COMPOTUBIIEHUE,
U J1st 1I000Tro y37a.

5 Tun 3aganmii. MaruuTHoe noJe (3aKOHBI

MArHUTOCTATHUKH).

T. MaruutHoe Tmone co3gaerca  ABYMs A
npoBoiHUKamu ¢ Tokamu I u I (puc. — cripasa).

a) YKa)XMT€ HalpaBJICHUs BEKTOPOB HANPSKEHHOCTU Al ° A2
MarHUTHOTO TOJII B OJHOM Touke moasA (Ha ¢
KOHTPOJIbHOM HCHBITAaHUM TpenojaBareib BblOepeT €

OJTHY M3 YKa3aHHBIX HA PHUCYHKE TOYEK); A3 I2 A4
B) OIIpE/IEIIUTE, Kyna  Oyner  HampaBleH () P
PE3YIABTUPYIOIHN BEKTOP HaANPSHKEHHOCTH I

MarHuTHOTO TIOJIsA, eciau Tok |1 Oombemie Toka Ip, a

TOYKM HAaxXONATCS Ha OJIMHAKOBOM PACCTOSHUU OT

MIPOBOJIHUKOB,

C) M3MEHHUTE HAIMPaBJICHHE OJHOTO TOKA U PEIINTE 33]a4y CHOBA, M3MEHUTE HAIIPABICHHS 000MX
TOKOB U PEIINTE 3a7a4y CHOBA.

Kenaem YCHCIHHOﬁ MMOATOTOBKHU K JOIIOJIHUTCIIbHOMY KOHTPOJIbHOMY HCIIBITAaHHIO !



