MuHucTEepcTBO 0Opa3zoBaHMsl, HAYKU M MOJIOAEKHON MOTUTHUKH
Kpacnonapckoro kpas

["ocynapcTeeHHOe aBTOHOMHOE MpodeccHOHATBFHOE 00pa30BaTEILHOE YyUperkaeHue
KpacHomapckoro kpas

"KaHeBcKoif arpapHO-TexHoJlorudeckuii kosuemk" (CATTOY KKKATK)

PaccmoTpeHnsl Cornacosas:
Ha 3acenaHuu Y MO «lIpoekTHO- CTayﬁ MELOAUCT
HCCJIeNOBaTE/IbCKasl AeSITEILHOCTbY ] .

v /> H.A .Koponésa

@@/& H.A.OnudupeHko

5 2
« XY  dccse522022 r.

_
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MeToau4ueckHe peKOMEHAALMH /IJIs1 O0YYAIOIIMUXCSI
[0 BbLIMOJIHEHHIO MPAKTHYECKUX 3AHATHIH
no yuyednoi nucuunaune «OAI.11 GUIUKA»
no npodgeccuu
08.01.10 MacTep »KHIHIIHO-KOMMYHAJILHOI'O X0O3siicTBA
TexHoJIOrH4YecKHii npopuian

(6a3oBas moaroroska, ouHast popma oOyUdeHUs )



MunucTepcTBO 00pa30oBaHusI, HAYKH M MOJIOAEKHON TOJTUTUKH
KpacHomapckoro kpas
["ocynapcTBeHHOE aBTOHOMHOE MPOQeCcCHOHAIbHOE 00pa30BaATENBLHOE YUPEXKICHUE
Kpacuonapckoro kpas
"Kanesckoii arpapro-texnonorudeckuit komiemx" (IAIIOY KKKATK)

PaccmoTpensl CornacoBas:
Ha 3acenannn Y MO «lIpoekTHo- Crapmmii MeTogucT
UCCIIEOBATENIBCKASL JEATEIBHOCTD

H.A.Onudupenko H.A.Koponéga

« » 2022 r. « » 2022 r.

MeToanyeckue peKOMeHAaluM I 00y4aromuxcst
110 BBINOJIHEHHUIO MPAKTUYECKUX 3aHATHI
no y4yeonoi gucuunianae «OAIL11 ®PU3UKA»
1o npodgeccuu
08.01.10 Macrep KUJIHIIHO-KOMMYHAJIbHOI'0 X0351iICTBA
Texnonornueckuii npodpuiab
(Oa3oBas moAroTOBKa, 0OYHas (hopma 0OydeHHs)

2022r.



Mertoandeckue peKOMEHIANH JIJIs1 OOYYAFOIITMXCS IO BBITIOJIHEHUIO TPAKTUIECKUX 3aHATUN
pa3paboTanbl Ha ocHOBe DeepaibHOro TOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa,
paboueii mporpaMMbl y4eOHOI
o yueoHou qucuurnie «OAI1.11 ®U3UKA»

o npodeccun
08.01.10 Macrep >KWIHIITHO-KOMMYHaJIBHOTO X0351ICTBa
Texuonoruyeckuit npoduis (6azoBas MOAroTOBKA, 0O4Has (hopMa 00yUeHHS)
Pazpabotuuk: ApneeBa K.C.. — npenonaBatens 'AIIOY KKKATK

PexomennoBano YMO «lIpoekTHo-uccnenoBaTenbekas aAesteabHoCThy ['AIIOY
KKKATK
[TpoTokoi Ne OT « » 2022r.




Conepxanue:

Bsenenue;

OO01ue METOANYECKHE YKa3aHUs 110 BBIITOJIHEHUIO IPAKTUYECKUX 3aHATUH;

. TpeboBaHus Kk pe3yapTaTaM BBIIIOJIHEHUSI MPAKTHUYECKUX U JaOOPATOPHBIX 3aHATUH;
. IlepedeHb npakTHUECKUX U 1a0OPATOPHBIX 3AHITHI;

Cnucoxk auTepaTyphl;

. KoHTponib ¥ OlLIEHKa pe3yJabTaTOB BBINOJHEHUS MPAKTUYECKUX JA0OPATOPHBIX
3aHSITUH.



Beenenue

MeTtonuueckue peKOMEHAAIMN ISl 0O0YYaIONUXCS MO BBIMOJTHEHHUIO MPAKTHYECKUX
3aHATHI O JUCITUIUIMHE COCTABJICHBI B COOTBETCTBUU ¢ DenepaibHbIM TOCYIapCTBECHHBIM
o0pa3oBaTeNbHbIM CTAHIAPTOM, pa0OYMM Yy4eOHBIM TIUIaHOM, pabodeil mporpamMmon u
KaJIeHJapHO-TEMAaTUYECKUM IUIAHOM Yy4eOHOM JUCHUIUIMHBI 1O Y4eOHOM JHUCUMILTMHE
«OAI1.11 ®U3UKA»

o npodeccun

08.01.10 Macrep >KWJIHUIIIHO-KOMMYHAJIBHOTO X034iCTBa

Texnonornueckuii mpoduib (0a3oBas MOArOTOBKA, OYHas popMa 00yUCHUST).

Hean:

- 0000meHne, cucTeMaru3aius, YIUIyOJICHHE, 3aKpeIUICHHE  IMOJYyYCHHBIX
TEOPETHUECKUX 3HAHWKM IO KOHKPETHBIM TeMaM JUCIUILIHHEI;

3amauu:

- (hOopMHpOBaHUE YMECHHUI TIPUMEHSATH MOTYUCHHBIC 3HAHUS Ha MPAKTUKE, PEATH3AITUIO
€IMHCTBA MHTEIUICKTYATbHON W MMPAKTHYECKOU JIEeATSITLHOCTH;

- BBIpaOOTKA MPHU PEIICHUH ITOCTABICHHBIX 3a/1a4 TaKUX MPO(eCCHOHATHHO

3HAYMMBIX Ka4eCTB, KaK CAMOCTOSITEIBHOCTh, OTBETCTBEHHOCTH, TOYHOCTb,

TBOpUYECKasi MHUIIMATUBA.

[lpaktuueckre u 1a0OpaTOpHBIE 3aHATUS HOCIT  PENPOAYKTHBHBIM, YaCTUYHO-
MTOMCKOBBIN U MIOUCKOBBIA XapakTep.



OO0mue MeToauYecKUe YKAa3aHUS M0 BHINOJHEHNIO NMPAKTHYECKUX U JIa00OPATOPHBIX
3AHATHN

[lepen BBIMOTHEHUEM NPAKTUYCCKUX W JTAOOPATOPHBIX 3aHITHH HEOOXOIWMO TOBTOPHUTH
M3yYEHHBI MaTepua, OTBETUTh Ha KOHTPOJIbHBIC BOTIPOCHI, BHITIOJHUTH 3aJaHHsI TECTOBOTO
TUMna (Mpyu HAJIUYUHN).

AJITOPUTM BBINOJTHEHHUS MPAKTHYECKUX U JadopaTopHbIx 3ansaTui (JIII3)
1. IIpounTaTh UHCTPYKIIUIO MO BHIMIOJHEHHUIO MPAKTHUECKOTO 3aHATUS
3anucaTth TeMy, LieJb, CPEACTBA O0yUEHUS MPAKTUYECKOTOo 3aHATHs (71abopaTOpHOTO
3aHSATHA)
[IpucTynuTh K BBHITTOTHEHUIO MPAKTUYECKOTO 3aHITHUS CIEAYs] MHCTPYKIIUH.
OdopmuTs 3anucu B TETPAAH 1O TIPEIITIOKCHHOMY aJITOPUTMY .
CdopmynupoBaTh 1 3amucaTh BHIBO/I.
3anucarh JOMalIHEee 3a1aHue.

no

ook w

TeTpanp s MpaKTUYECKHUX 3aHATHI MPOBEPSIETCS MPENoJaBaTeeM IMOCie Kaxaou
MPOBEJCHHONW pabOThl, OLIEHKH BBICTABISIOTCA KaKIOMY OOydaroleMycs, ¢ 3aHECEHHEM
OLICHOK B KJIACCHBIN KypHaJI.

Onenku 3a BbiodgHeHue JIII3 BeicTaBnstoTcs 1O MOATHOAUIBHON cuUCTEeME U
YUUTBIBAIOTCS KaK [MOKA3aTeIN TEKYIIEeH ycrieBaeMOCTH 00yUYaroIuXCsl.



TpeOoBaHus K pe3yJbTATAM BbINOJHEHHUS MPAKTHYECKUX
U J1a0opaTopHbIX 3aHATHIl o Jucuuiuiude OAIL.11 ®U3UKA
B mporecce mOArOTOBKM ¥ BBITIOJHEHUS TMPAKTHYECKUX 3aHATHHA, OO0ydJarommecs
JOJKHBI OBJIAJIETh CIAEAYIONMMHA YMEHUSIMUA U 3HAHUSIMU

Kot VYMenus 3HaHUs
IIK, OK,
JIP
OK 1. * MeTanpeaMeTHbIX: * INYHOCTHBIX:
OK 2. — YMEHHUE CaMOCTOSITEJIbHO — ¢(hOpMHUPOBAHHOCTH
OK 3. OIPEAEIIATH LIEJU ACSITEIbHOCTU | MPEACTABICHU O MaTEMATUKE
OK 4. Y COCTAaBJIATH IUIAHBI KaK YHUBEPCAIBHOM SI3BIKE
OK 5. NEeSITENIbHOCTH; CAMOCTOSITEIBHO HAyKH, CPEICTBE MOJEITUPOBAHHUS
OK 6. DCYIIECTBIISITh, KOHTPOJIMPOBATH | SIBIICHUI U MTPOLIECCOB, UAEAX U
OK 7. U KOPPEKTUPOBATh METOJIaX MAaTeMaTHKH;
OK 8. NEeATEIbHOCTD; UCIOJIb30BATh — IIOHUMAaHUE 3HAYNMOCTHU
JIP 1. BCE BO3MOJKHBIE PECYPCHI IS MaTE€MaTHKH JIJIsl HAy4YHO-
JIP 05 JIOCTHMKEHUS TOCTABJIICHHBIX TEXHUYECKOT O Imporpecca,
JIP 06 HeJel U peaan3aluy IJIaHOB  |C(POPMUPOBAHHOCTh OTHOLICHMUS
JIP 07 NeSITEIbBHOCTH; BBIOMPATh K MAaTeMaTHKe KaK K 4acTH
JIP 08 YCIEIIHbIE CTPATETUN B 00111eY€eI0BEYECKOM KYIbTYPHI
JIP 09 Pa3INYHBIX CUTYaLMSIX; 4yepe3 3HaAKOMCTBO C UCTOPUEH
JIP 10 — YMEHUE NPOIYKTUBHO pa3BUTHUS MAaTEMAaTUKH,
JIP 11 oOmaTecs u ABOJIIOLIMEN MAaTEMATUYECKHUX
B3aMMOJIEICTBOBATH B MPOLIECCE uzen;
COBMECTHOM JIEATEIbHOCTH, — pa3BUTHE JIOTHYECKOTO

YUUTBIBATDH IMO3UIUN JPYTUX MBIIIJICHUSA, ITPOCTPAHCTBCHHOI'O
YHYaCTHHUKOB ACATCIBbHOCTH, BOO6pa)K€HI/ISI, aHFOpI/ITMI/I‘IeCKOfI

s deKTUBHO pazpemiaTh KYJbTYpPbl, KPHTUYHOCTH
KOH(JIUKTHI; MBIILJICHUS HA YPOBHE,
— BJIaJICHUE HABBIKAMU HEOOXOIMMOM JIJIsl Oy myIiei
MO3HABATENILHOM, Y4eOHO- npodeccruoHanbHON
UCCJIEI0BATELCKOU U MesITEIbHOCTH, JIJIsl TPOJIOJKEHUS
IPOEKTHOMU JeATETHHOCTH, o0pa3oBaHus U
HABBIKAMH pa3pelieHus caMm000pa3oBaHus;
po6JieM; CHOCOOHOCTh U — OBJIaJICHHE MAaTEMAaTUUYE€CKUMHU
TOTOBHOCTb K 3HAHHUSIMU U YMCHHSIMH,
CaMOCTOSATEILHOMY IOUCKY  [HEOOXOAMMBIMH B TIOBCETHEBHOM
METOJIOB PEIICHUS KU3HH, TSI OCBOCHUS CMEKHBIX
MPaKTUYCCKUX 3a]1ad, €CTECTBEHHO-HAYYHBIX
MPUMEHEHUIO Pa3TUIHBIX JTUCITUTUTVH M TACIUATIINH
METO/IOB ITO3HAHMSI, po(EeCCUOHATTLHOTO KA, JIIS
— TOTOBHOCTH U CITIOCOOHOCTH K MOJTy4eHHS] 0Opa30BaHUs B
CaMOCTOSITEJILHOU 00JacTsAX, He TPEOYIOIMNX
UH(GOPMaIMOHHO- yrayOJIeHHON MaTeMaTUYeCKO
MO3HABATEIILHOM JICSITEIbHOCTH, MOJATOTOBKU;

BKJIFO4asl YMCHHC — TOTOBHOCTB M CITOCOOHOCTH K




OpPUEHTHUPOBATHCS B PA3TUIHBIX
MCTOYHUKAX UHPOPMALIHH,
KPUTUYECKH OIEHUBAThH U
UHTEPIIPETUPOBATH
nH(popMaIHio, MoIy4yaeMyro 13
Pa3JIMYHBIX UCTOYHUKOB;

— BJIaJICHUE S3BIKOBBIMU
CpeACTBaMH: YMEHHUE SCHO,
JIOTUYHO ¥ TOYHO MU3J1araTh
CBOIO TOUKY 3pEHMUS,
HCIIONIb30BaTh aJICKBATHbIC
A3bIKOBBIC CPEJICTBA;

— BIIaJICHE HABBIKAMHU
MO3HABATENIbHOM pediiexcuu
KaK OCO3HAHUSI COBEPIIAEMbIX
JNIEUCTBUU U MBICIIUTEIbHBIX
IIPOIIECCOB, UX PE3YJIbTATOB U
OCHOBAHUM, TPaHUIL CBOETO
3HAHUS U HE3HAHMS, HOBBIX
MO3HABATEIBHBIX 3a71a4 U
CPEACTB JUISl MX JIOCTHIKEHHUSI;
— IIEJICYCTPEMIICHHOCTD B
MOVCKAX ¥ MPUHATHH PEIICHUH,
COO0Pa3UTENBHOCTh U
WHTYHIIUS, Pa3BUTOCTh
MIPOCTPAHCTBEHHBIX
MpeCTaBICHUM; CTOCOOHOCTD
BOCIIPUHUMATh KPacoTy U
rapMOHHIO MHUDA;

* IpeIMeTHBIX:

— ¢(OpMHUPOBAHHOCTH
MPEICTABJICHUN O MATEMATHUKE
KaK 4acTH MUPOBOM KYJIBTYPHI U

MeCTe MaTEeMaTHUKH B
COBPEMEHHOMW [IUBUJIN3ALINH,
croco0ax OMUCaHus SIBICHUIN

pearbHOro MUpa Ha
MaTeMaTHYECKOM SI3BIKE;
c(hOpMUPOBAHHOCTH
MPEICTABJIEHUM O
MAaTeMaTHYCCKHUX IMOHATHSIX KaK
BOKHCHIIIMX MaTEMaTHYCCKUX
MOJIEIISAX, TIO3BOJISIOIINX
OMHCHIBATH M U3y4aTh Pa3HbIC

MIPOIIECCHI U SIBIICHHS;

MTOHMMAaHHUE BO3MOXKHOCTH
AKCHMOMAaTHYECKOTO MTOCTPOEHUS

00pa3oBaHMIO, B TOM YHUCIIE
caMmo00pa30BaHUIO, HA
MPOTSHKEHUN BCEU JKU3HU;
CO3HATEILHOE OTHOIICHHUE K
HETNPEepPBIBHOMY 00pa30BaHHUIO
KaK YCJIIOBHIO YCTICTITHOM
pohecCHOHATEHON U
OOIIIECTBEHHOH IeATEIHHOCTH;
— TOTOBHOCTb U CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM TBOPYECKOU U
OTBETCTBEHHOM JIEATCIIEHOCTH,
— TOTOBHOCTH K KOJUICKTHBHOH
paboTe, COTpYTHHUYECTBY CO
CBEPCTHUKAMH B
o0pa3oBaTeILHOM,
OOIIIECTBEHHO ITOJIC3HOM,
y4eOHO-HCCIIeI0BATEIILCKOM,
IPOEKTHOW U JPYTUX BUIAX
JESATSIIEHOCTH;, — OTHOIIICHHUE K
npodeccuoHaIbHON
JESTSIIbHOCTH KaK
BO3MOXXHOCTH Y9acCTHS B
PCIICHUH JIMYHBIX,
OOIIECTBCHHEBIX,
rOCyJIapCTBCHHBIX,
OOIICHAIMOHAIBHBIX TTPOOJIEM;




MAaTeMaTUYECKUX TEOPUH;

— BJIaJICHUE METOAaMU
JI0Ka3aTEIbCTB U AJITOPUTMOB
pelIeHNs, YMEHHE UX
IPUMEHSTh, IPOBOJIUTH
JI0OKa3aTEJIbHBIE PACCYK/ICHUS B
XOJI€ peLICHHUs 3a/1aY;

— BJIAJICHUE CTaHIAPTHBIMU
MIPUEMAMHU PELICHUS
palMOHANIBHBIX U
UppalliOHaIbHBIX,
MOKa3aTeJIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUUECKUX
YpaBHEHUI U HEPABEHCTB, UX
CUCTEM; UCIIOJIb30BAHUE
TOTOBBIX KOMIBIOTEPHBIX
porpaMm, B TOM YHCIIE JIJIsI
MOMCKA MYTH PELICHUS U
WJUTFOCTPAlUU PEUICHUS
YPaBHEHHI U HEPABEHCTB; —
c(hOpMHUPOBAHHOCTH
MPEICTaBICHUH 00 OCHOBHBIX
MOHATUSIX MAaTEMATUYECKOTO
aHaJW3a U UX CBOMCTBAX,
BJIaJICHHE YMEHUEM
XapaKTeprU30BaTh IMOBEICHUE
(yHKUUNA, UCTIOJIB30BAHUE
MOJTYyYCHHBIX 3HAHUH 11
ONMCAHUS U aHAJIN3a PEaJIbHbBIX
3aBUCHUMOCTEH;

— BJIaJICHUE OCHOBHBIMU
MOHSATUSIMU O TUIOCKUX U
POCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UxX
OCHOBHBIX CBOMCTBAX;
c(hOpMUPOBAHHOCTH YMEHUS
pacro3HaBaTh reOMETPUUYECKUE
burypsl Ha yepTexKax, MOJIEIAX
U B peajlbHOM MHPE;
MIPUMEHEHUE U3YUYEHHBIX
CBOMCTB I'€OMETPUYECKUX
buryp u hopMyI 15 pereHus
reOMETPUYECKHX 3a/1a4 U 3a7a4
C IPaKTUYECKUM COJEPKaHUEM;
— ¢(OpMHUPOBAHHOCTH
MPEJICTABICHUI O IIPOLIECCAX U
SBJICHUSIX, UMEIOIINX




BEPOSITHOCTHBIN XapakTep,
CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM
MUpPE, OCHOBHBIX MOHATHUSIX
AJIEMEHTAPHON TEOPUHU
BEPOSATHOCTEUN; YMEHUMN
HaXOJINTh U OLICHUBATH
BEPOSTHOCTU HACTYILICHHS
COOBITHUH B MPOCTEUIIINX
IIPAKTUYECKUX CUTyalUsIX U
OCHOBHBIE XAPAKTEPUCTUKHU
CIIy4alHBIX BEJINYMWH;

— BJIQJICHUE HAaBBIKAMU
HCIIOJIb30BaHUs TOTOBBIX
KOMIIBIOTEPHBIX ITPOTPaMM IPH
pEILIEeHNH 3a7a4.

Kon YMenus 3HaHuA

I1K, OK, JIP
OK 1. - 00pabaThIBaTh Pe3yIbTaThI - IPEJICTABJICHUS O POJIU U
OK 2. M3MEpEHU, 00HAPYKUBATh MecTe (PU3UKU B COBPEMEHHOM
OK 3. 3aBUCHUMOCTb MEXIY HAay4YHOU KapTUHE MUPA;
OK 4. (pU3HMUECKUMU BETUUHHAMM, NOHUMaHue (PU3NIECKOM
OK 5. OOBSICHATH MOJyYCHHBIC CYIIHOCTH HAOJIIOAaEMbIX BO
OK 6. pe3yJIbTAThI U JeNaTh BBIBOJIbI; | BCeneHHOM sSBICHUH, POJIH
OK 7. - pemiaTh pU3MUYECKUe 3a4a4d; | PU3UKU B (POPMUPOBAHUU
OK 8. - IPUMEHSATH MMOJTyYECHHbBIC Kpyrosopa 1 pyHKIIMOHATBHOU
OK 9. 3HAHUS IJI O0OBSICHEHUS IPaMOTHOCTH YEJIOBEKA JJIS
OK 10. YCJIOBUM MIPOTEKAHUSA pELICHUS NMPAKTUYECKUX 3a1aY;
OK 11. (bU3UYECKHX SBICHUN B - OCHOBOIIOJIAraronime
JIP 1. npupojie, mpoheCCHOHABHON | (DU3UUYeCKue TOHSATHSI,
JIP 05 chepe u s TPUHITHUS 3aKOHOMEPHOCTH, 3aKOHBI U
JIP 06 MIPAKTUYECKUX PELIEHUH B Teopun; PU3nyecKas
JIP 07 MMOBCEIHEBHOM KU3HH; TEPMHUHOJIOTHS U CHMBOJIHKA;
JIP 08 - cOpMUPOBAHHOCTH OCHOBHBIE METOJbI HAYYHOTO
JIP 09 COOCTBEHHOM MO3UIIMH 10 ITO3HAHUS, UCTIOJIb3YEMBIE B
JIP 10 OTHOIIICHUIO K (PU3UYECKON ¢busuke: HAOIIOIEHUE,
JIP 11 nH(popmManuu, NoJy4aeMor U3 | ONMHMCAHKE, U3MEPEHHE,

Pa3HbIX HCTOYHUKOB.

AKCHEPUMEHT;




IlepeyeHb NpPaKTHYECKUX U JJA0OPATOPHBIX 3aHATHIA

Tabmnuma 2
Ne KounuecTBo
Tema
3aHATHA 4acoB
CBobosHOE nasieHue.
1. 1
2 PaBHonepeMeHHoe HpﬂMOJ’IHHCﬁHOC JABHKCHUC. l
3 PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH. 5
4 Kontponbnas padota Ne 1 «KunemaTtukay 5
Jlabopatopubie 3ausTust Nel
S. Hccnenoanne ABUKEHUS TeNA MO AEHCTBUEM 2
MOCTOSTHHOM CHJIBI.
6 OCHOBHOM 3aKOH KJIaCCHUYECKOM JUHAMUKH. 1
CHIIBl B MEXaHHKE.
1. 1
3aKOHBI JUHAMUKU Hrrorona.
8. 2
9 Kontponbnas padota Ne 2 «3akonbl Mexanuku HeroToHay 5
10 Jlabopatopubie 3ausTust Ne2 9
' N3yuenne ocoGeHHOCTEN CHITbI TPEeHUS (CKOJIBKEHHE).
11 [TpakTiaeckoe 3ansatue Ne 9 2
' IIprMeHeHne 3aKOHOB COXpPAaHEHUSI.
JlabopaTopubie 3ausaTHs Ne3
12, 2
N3ydenne 3aKkoHa COXpaHEHHS UMITyJIbCa
Jlabopatopubie 3ausTus Ned
13. N3yueHne 3aKOHOB COXpAaHEHUSI Ha MpUMEpPE yaapa 2
IapOB ¥ OAITUCTUYECKOTO MasiTHUKA.
Jlabopatopubie 3ausTUsI NeS
14, CpaBHeHHe pabOThI CHIIBI C UBMEHEHHEM KHHETHYECKOU 2
SHEPruu Teja
JlabopaTopubie 3aHATHS Neb
15. CoxpaHeHHe MEXaHMYECKOW SHEpruv MpH ABUKEHUU 2
TeJa Mo ICUCTBUEM CHJI TSDKECTH M YIIPYTOCTH.
16 [TpakTryeckoe 3ansTre Ne 10 5
* Cuitel 1 SHEPTHUA MCKMOJICKYJIAPHOTO B3aHMO,Z[CI>'ICTBI/I$I.
17 [IpakTuueckoe 3ansarue Ne 11 5
! CKOpOCTI/I ABWIKCHUS MOJICKYJT U UX U3MCPCHHUC.
18 ITpakTruyeckoe 3anstue Ne 12 5
' ypaBHeHI/Ie COCTOsIHU UJCaJIbHOT'O I'a3a.
19 ITpakTruyeckoe 3anstue Ne 13 5
* BHyTpeHHHSI OHEPTUA CUCTEMBI




IIpakTnueckoe 3anarue Ne 14

20. Kontponbras padota Ne 3 «OCHOBBI TEPMOTUHAMHUKHN
JlaGopartopubie 3aHsTHs No7
21. HaGnronenue mpomecca kpuctammsanuu. M3ydeHue
aepopMaIy pacTsHKEHHUS.
JlabopatopHbie 3aHITHANCS
22.
HSMepCHI/IC BJIA’JKHOCTH BO3YyXaA.
23 JlaGopaTopHbie 3aHATHANS
' N3yuenne 0coOEHHOCTEH TEIIOBOTO PACHIMPEHHS BOJIBI.
24 JlaGopaTtophsbie 3aHaTHAN10
' H3mepeHune moBepXHOCTHOTO HATSKCHHUS )KUIKOCTH.
o5 [Ipaktruueckoe 3anstue Ne 15
' KoHntposbHas padota Ne 4 «CBolicTBa TBEpBbIX TEM»
Jlabopatopusbie 3ansTust Ne 11
206.
HBy‘-ICHI/IC TCILJIOBOI'O paCIIMPCHUA TBCPABIX TCII.
27 [Ipaktrueckoe 3anstue Ne 16
. CoennHeHnEe TPOBOAHUKOB.
8 [IpaxTnueckoe 3ansarue Ne 17
' KontposnsHas padora Ne 5 «3aKOHBI IOCTOSIHHOTO TOKa
Jlaboparopusbie 3ansTast Ne 12
29. Omnpenenenre DJ]C 1 BHyTPEHHETO CONPOTUBIIEHHS HCTOYHUKA
HaIpsDKEHHSL.
JIaGopatopubie 3ansaTust Ne 13
30. Nsyuenue 3akona OMa I y9acTKa LENH, TOCIEN0BATENLHOTO 1
napauIeIbHOTO COSIMHEHNUS TIPOBOTHUKOB.
31 JlabopaTtopusbie 3ansTust Ne 14
' N3yyenne 3akoHa OMa 1151 TIOJTHOM 1T
JIaGopatopubie 3ansaTust Ne 15
32. Onpenenenne K03 (UIEEHTA T0JE3HOr0 AeHCTBUS
AIIEKTPUYECKOTO YaifHUKa
Jlabopatopubie 3ausATHsAN16
33.
Onpenenenue TemMnepaTypbl HUTH JIAMITbl HaKaJIUBaHUs
34 [TpakTryeckoe 3ansTre Ne 18
' DNeKTpOMarHUTHAsE MHYKIIHSI
35 [TpakTryeckoe 3anstre Ne 19
' DHeprusi MarHUTHOTO TTOJISL.
ITpakTruyeckoe 3anstue Ne 20
36. KonTtponbHas padota Ne 6 «MarauTHoe HoJe.

3JICKTpOMaTHI/ITHa$I WHIAYKIHUA.




37.

JlabopartopHoe 3aHsTre Nel/

I/I3yquI/Ie SABJICHUA BHeKTpOMaFHHTHOﬁ WHAYKIIUH.

38.

JlabopatopHoe 3ansitue Nel8

N3yuenne 3aBUCUMOCTH Teproaa KoJieOaHUH HUTSHOTO
(MM IPY»KUHHOT0) MasiTHUKA OT JJIMHBI HUTU (WUJIU
Macchl Ipy3a).

39.

[IpaxTrueckue 3ausaTus No2l

Kontponbnas padora Ne 7 «Mexanuueckue konedaHue
U YIPYTUE BOJHBDY.

40.

Jlaboparopnoe 3ansitue Nel9

I/IHI[yKTI/IBHBIe N EMKOCTHOC COIIPOTHUBJICHUA B LICTIN
ICPEMCHHOI'O TOKA

41.

JlabopaTopHoe 3ausTue Ne20

N3yuyenue nunteppepeHnu u 1udpakium cBeTa.

42.

JlabopartopHoe 3aHsiTre Ne21
['pagynpoBKa CIEKTpOCKOMa U ONpeieNIeHUE JJTUHbI
BOJIHBI CIIEKTPAJIbHBIX JTMHUM.

43.

JlaGoparopHoe 3aHsTHE Ne22
N3yuenune n3o0pa>keHus MpeMETOB B TOHKOU JINH3E

44.

[Ipaktuueckoe 3anstue No 22

Kontponbhas padora Ne 8 «KBanToBasi puzukay.

Hroro:
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IIpakTHuyeckoe 3ansaTue Nel
CBo0OoaHoOe naeHue.
Ieau 3ansaTHS:
[IpenmeTHsbIe:
3HaTh: NOHATHS CBOOOAHOE MaJIeHUE, KaK YaCTHBIN Clydail paBHOYCKOPEHHOTO JIBUXKEHUS,
YCKOPEHHE CBOOOHOTO MaICHUS.
YMeTh: CaMOCTOSATENBHO MPUMEHSTh 3HAHUS B KOMIUJIEKCE, B HOBBIX YCJIOBUSX.
JInyHOCTHBIE pe3yNbTaThl: CHOPMHUPOBAHHOCTH TTO3HABATEIBLHBIX HHTEPECOB,
MHTEJUIEKTYaJbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH yUalIuxcs, CAMOCTOSITENIbHOCTD B
NPAKTUYECKUX YMEHUSIX, GOPMUPOBAHKE LIEHHOCTHBIX OTHOILICHUHU APYT K APYTY, YUUTEINIO,
pe3yabTaraMm O0y4eHUsI.
Tun ypoka:lIpaktnueckoe 3ansTue.
Jluteparypa u ocHalleHue:
» [Imutpuesa B. ®@., Bacunses JI. 1.
y4eOHHUK, JTabOpaTopHOE 000pYyI0BaHNE, KOMITBIOTED, TPOCKTOP
MeToanyeckue peKOMeHIaluu
1. BHuUMaTenpHO NpOYUTANTE 3aAaHUS.
2. BcnoMHUTB: ycKOopeHue CBOOOIHOTO MaJIeHus, IPSMOJIMHEHHOE PaBHOYCKOPEHHOE
JNBH)KEHUE, TPABUTALUS, CUJIA TSKECTH .
Xo/ 3aHATHUSA
Opranu3anMOHHBIIA MOMEHT
OdopmieHne 10CKY; MPOBEPKA HATMYMS y 00yJaroluxcsl TeTpajaei Juid NPaKTHUECKUX

3aH51THI7I, KaHOCILIPCKUX HpPIH&I[J'IG)KHOCTGﬁ; OTYCT CTAPOCTHI I'PYIIIILI 110 ITOCCIIACMOCTH.
HNPUJIOXEHHUE Ne 1
d.U.
MapumpyTHbrii uct (1 rpynma)

|. IlpoBepka noMauHero 3aaanus «/[ononnu npeonoxcenue» - BK

1. CBoOOAHOE TaIEHHUE TEN — OTO ABMIKEHHE TEN MOJ JEHCTBHEM ....oovvviies aerreennnn

2. CBOOOIHOE MATEHUE TE€T — 3TO BUM ..euveeeenenn..... JIBUKCHHUSI

3. Ilpu nageHnu Tena Ha 3eMITIO U3 COCTOSIHUS TTOKOSI €70 CKOPOCTh YBEJIMUUBACTCS, 3€MJISI COOOIIIaeT

4.Y cxopeHne cBOOOHOTO MAJACHUS HATIPABICHO ...c.eeweeveeaee eeueen...

5. YckopeHue cBOOOHOr 0 MaieHHsl TeJl Ha 3emiie PaBHO ..............

1. JlaGopaTopHnas padora Ne 2 «HM3mepenue yckopenus c60600n020 nadenusn» - CK

Leabp paGoTbl: U3MEPUTHh YCKOPEHHE CBOOOJHOTO MAJCHUS C MOMOIIBI0  ONpEAeNeHUS BPEMEHH
IIaICHUA C BBICOTHI.

Taoauma Ne 1

OTky10HEeHUEe
3HAYeHUs
Yckopenue Yckopenue HAMJIEHHOIO J cp
Ne Bpems IIyrs | IyTs cBO0OOIHOIO cBO0OOJHOIO org
n/m | ABUKEHHUS, S, MM S, M MaJCHUs najgenusi, M/c? | nelicTBUTEIBLHOTO,
t=n*T,c 0 ep = 25/t%, m/c? A=[g-Qep |/ Qep

*100%, %




3

BeiBOI:

I1l. KpuTepuu onieHnBaHus J1a00paTOPHOii padoThI.

Ne Paznenant Koua-Bo
n/n | JadbopaTopHoil padoThI OuennBaeMblid 3J1eMeHT 0aJ1J10B
3anucaHa 3aBUCHMOCTb YCKOPEHHSI CBOOOIHOTO 1
1 Teopus
TAJCHHSI OT IPYTUX BEJIUYMH
2 Wsmepenus IIpaBUIIbHO IPOBEIEHBI U3MEPEHUS 1
3 Ta6muma Bce pesynbpTaThl n3MepeHnii BHECCHBI B 1
tabnmiry Ne 1
4 Pacyer morpemHocTH IIpoBeieH pacyeT MOrpeIrHOCTH 1
5 BriBoz 3anucad BBIBOJ 1
1V. AHAIU3 CTATHCTHYECKHUX JAHHBIX.
Taoauma Ne 2
«Yckopenue c60600H020 nadenus  na paznuunoil eésicome h nao 3emneii»
‘ h, km H g, M/c2 H h, km H g, M/c2 ‘
| 0 | 98066 || 20 || 97452 |
| 1 | 9803 || 50 || 96542 |
| 2 | 98005 || 80 || 95644 |
| 3 | 97974 || 100 | 9505 |
| 4 | 97943 || 120 || 9447 |
| 5 | 97912 | 500 | 8.45 |
| 6 | 97882 | 1000 | 7.36 |
| 8 | 97820 || 10000 | 150 |
| 10 | 97759 || 50000 | 0125 |
| 15 | 97605 || 400000 | 00025 |
BriBoOa:
V. CamooneHKa.
Homep Ha3Banue 3Tana KoJu-Bo 6amioB
Tana
IIpoBepka AOMAILIHEr o 3aaHUA «/lononnu
1 npeonoxcenuey - 50.
JlabopaTropHnasi paborta «H3mepenue  yckopenus
2 600001020 nadenusy»- 50.
AHaJIM3 CTAaTHCTHYECKHMX JaHHbIX, Tabaumma Ne 2
3 «YcKkopenue c60000H020 nadenus Ha NOBEPXHOCMU
HEeKOMmopuvlxX HedeCHbIX meny- 20.
Hror:

Kpurepuii oueHnBaHus ypoka:
1-33tanbl: 70. — «5»; 60. — «4»; 4 -50. — «3»; 0-30. — «2»;
2 3Tam: 50. — «5»; 40. — «4»; 30. — «3»; 0 — 26. — «2».



V1. Arroputm BbITIOJIHEHHS JIA00PaATOPHO padoThI.

1. ITo yuebGuuky - puc. 150, ctp. 232 u3MepuTh PacCTOSHHE S MEXKIY HYJICBOW W JIFOOOW Ipyroi
OTMETKOM (cTonOub! 3 1 4);

2. OnpenenuTh MPOMEKYTOK BpeMeHH t, KOTOpBIH mpomies rpy3 no Gopmyne: t = n*T,

rze N — 9uciao MHTEPBAJIOB MEXK/y YKa3aHHBIMU MEeTKaMu (cromber 2);

3.3Has myTh S M IPOMEXYTOK BpeMmeH I, paccunTarh yCKOpeHHE CBOOOJHOTO NHaJAC€HUA { cp IO
popmyue: g ep = 28/t? (cTonben 5);

4, Paccunrtath cpeqHee apruMETHIECKOE 3HAUCHNE YCKOPEHHS CBOOOTHOTO NaAeHUs Jcp (CTONOEIT 6);

5. OnpenenuTs OTKIOHEHUE MTOJYYEHHOTO 3HaU€HUs { cp OT JEHCTBUTEIBLHOIO 3HAYEHMsI, PaBHOTO 9,8
m/c ? (cronbert 7) mo dopmyie:

A=(9-9gep |/ gep)*100%;

6. [Ipoxenats ombIT 3 pasa;

7. JI7s1 KaKI0T0 OIBITA IIPOBECTH BHIYMCIICHUS U 3aIIMCATh UX B TAOIUILY;

8. Crenatb BBIBOJ U 3aIIMCaTh €r0 MO/ TA0IHIIEH.

d.U.
MapupyTHbIH JHCT (2 rpynmna)

|. IlpoBepka nomamHero 3aganus «/[lononnu npeonosxcenue» - BK

1. CBoOOIHOE MaJIeHUE Te — ATO ABMKCHUE TEII IO ACHCTBHEM .............
2. CBOOOIHOE MATECHUE TET — 3TO BUM .eeuveeeenenn..... JIBUKCHHUSI

3. Ilpu nagennu Tena Ha 3eMITIO M3 COCTOSTHUS MTOKOSI €r0 CKOPOCTh YBEIIMYUBALCTCS, 3eMJIsl COOOIIaeT

4.YckopeHre CBOOOTHOTO MACHUS HAMPABACHO ......ceveeeeee eene....

5. Yckopenue cBOOOHOTO MaieHHsI TEJI Ha 3eMJIE PABHO ..............

I1. JlabopaTopuasi pa6ora Ne 2 «M3mepenue yckopenus c60600n020 nadenusn» - CK

Hean padoThl: U3MEPUTH YCKOPEHUE CBOOOIHOTO IMAICHUS C TOMOIIBI0 MAaTEMAaTHYECKOTO MAasTHHUKA.
Taoauma Ne 1

Cpennee Cpennee Yckopenne OTKJ/IOHEHHE 3HAYEHUSA
Bpems 3HAYeHHe 3HAYeHHe cBO0OJHOIO HAHJIEHHOIO0 J cp
Jauna Koa-Bo KoJIe0aHus BpeMeHU nepuojaa najaeHusl, 0T ( e CTBUTEIbHOTO,
HUTH KOJIe0AHMIA, MasiITHHKA KoJIe0aHus | KoJedaHmit ep = A=|g-dep|/Qep
L, m N t,c MasiTHHKA MasiTHUKA =L*4x3/T?, *100%, %
tcp, C T= tcp/ N, C m/c?

BeiBOa:




I11. Kpurepuu oneHnBaHus 1a60paTopHOH padoThI.

Ne Pazagennt Koa-Bo
n/n | JadbopaTopHoil padoThI OueHnBaeMblid 3J1€MEHT 0aJ1J10B
3anucaHa 3aBUCUMOCTh YCKOPEHUsI CBOOOTHOTO 1
1 | Teopus
MaJIeHUs OT APYTUX BETUYUH
2 | Usmepenus [IpaBrIIbHO POBEACHBI U3MEPEHUS 1
3 | Tabmuna Bce pesynbraTel ©3MepeHHil BHECEHBI B 1
tabmuiry Ne 1
4 | Pacuet norpentHoctu IIpoBeneH pacuer NOrpenIHOCTH 1
5 BriBoz 3anucad BBIBOJ 1
1V. AHAJIN3 CTATHCTUYECKUX JAHHBIX.
Taoauma Ne 2
«YcKopenue c60000H020 nadeHUs HA NOBEPXHOCMU HEKOMOPBIX HehEeCHBIX meJl)
Tyma  ||1.62 |Carypu [9.74 |
‘MepKypHﬁHS.GB — 3.74H3CMHH H9.81 ‘
‘Mapc H3.86 HHenTyH Hll.O ‘
‘YpaH H7.51 HIOHI/ITepH23.95‘
‘BeHepa H8.88 HConHue H273.8‘
BoiBoa:
V. CamooueHka.
Homep Hassanue 3Tana Kox-Bo 6asioB
Tana
IIpoBepka JOMAIITHEr o 3alaHuA «/lonoanu
1 npeonodxcenuey - 50.
JlabopaTtopnass  pabora  «M3mepenue  yckopenus
2 600001020 nadenusn»- 50.
AHAJIN3 CTaTHCTHYECKHX JaHHBIX, Taoamma Ne 2
3 «Yckopenue ceo600n020 nademus Ha nogepxXHoOCMU
HEKOmopuvlX HebecHbIX meayn- 20.
Hror:

Kpurepuii oueHnBaHus ypoka:
1-33Tanbl: 76. — «5»; 60. — «4»; 4 -56. — «3»; 0-30. — «2»;
2 3tam: 50. — «5»; 406. — «4»; 36. — «3»; 0 — 26. — «2».

V1. AiIropuT™M BbITOJHEHHUS JIA0OPATOPHON PaGoThI.

1. U3MepuTh AIMHY HUTH MaTeMaTHYeCcKOro MasTHuka L (paccrosHue oT TOYKHM MoJBeca J0 LEHTpa
rpy3a) — cronber 2;

2. OcTtaBmsisi HUTh HATSHYTOM, OTBECTH TPY3 U3 MOJOXKECHUS PABHOBECHS HA PACCTOSHHE, BEChMa MaJloe
10 CPABHEHMIO C JJIMHOW HUTH. 3aT€M I'py3 OTIIYCTUTh, HE JaBas €My TOJYKA, U OJHOBPEMEHHO BKJIIOUHUTH
CEKYHJIOMEp;

3. OmpenenuTh IPOMEXYTOK BpeMeHHU t, B TedeHue koToporo MasTHUK coBepmiaeT N = 30 momHbIX
KoJnebanut (cTonoum 3 u 4);



4. OnbIT MOBTOPHUTH 3 pasa;

5. Beruucauts cpennee apudmMeTnueckoe 3HaUCHHE BpeMEeHH KoyieO0aHust MasiTHUKA tep. (cTonberr 5);

6. Beruuciuth cpenHee 3HaueHue nepuoja kosebanuit Mastauka T o dopmyne: T = tep/ N (cTonberr
6);

7. BBIUMCINTE YCKOPEHHE CBOOOIHOTO HaneHus g cp 10 Qpopmyiie: g cp = L*4w?/T? (cTonben 7);

8. OnpenenuTs OTKIOHEHHUE MOJYYEHHOTO 3HAUCHUS { cp OT JCHCTBUTEIHHOTO 3HAYEHHUSI, PaBHOTO 9,8
m/c ? (cronber 8) mo popmye:

A=(|9-gep |/ gep )*100%;

9. lns Ka)Ka0ro OTbITa MPOBECTH BHIYMCICHUS M 3aIMCATh UX B TAOJIHILY;

10. Cnenartp BBIBOJ M 3aIIMCATh €r0 IO TAOJIUIIEH.

D.U.
MapumpyTHblii Juct (3 rpynma)

|. [IpoBepka nomamHero 3axanus «/Jonoanu npeonoxcenue) - BK

1. CBoOOIHOE MaIeHUE TN — ATO ABMKCHHUE TN MO JCHCTBUEM ..vveuvees eeeeen....

2. CBOOOIHOE MAJICHUE TET — 3TO BUM, .eeuvereeenenn..... JIBUKCHHUSI

3. Ilpu nagennu Tena Ha 3eMITIO M3 COCTOSTHUS MTOKOSI €r0 CKOPOCTh YBEIIMYUBALCTCS, 3eMJIsl COOOIIaeT

4.Y ckopeHue CBOOOJHOTO MAJICHUS HATPABACHO ...cowevveeeenen ennen...

5. Yckopenue cBOOOHOTO MaeHHsI TeJI Ha 3eMJIE PABHO ..............

I1. JlabopaTopuasi pabora Ne 2 «M3mepenue yckopenus c60600n020 nadenusn» - CK

Leanb padoThl: U3MEPUTh YCKOPEHHUE CBOOOIHOTO MAJIEHUS C MTOMOIIbIO HAKJIIOHHOM IIIOCKOCTH (0e3
y4deTa TpeHus).

Taoauma Ne 1

OTkJI0HEeHUe
YckopeHue 3HAYEHHUA
c80600H020 HAIEHHOTO J cp
YckopeHue, nadeHusi, oT g
Ne ([S,Mm| h,m|t,c | tep | a=2s/tcp? Jep =a/ sina — el CTBUTEIBHOTO,
n/n c m/c? JLCOST, A=|9-0cp|/gep
m/c? *100%, %
1
2
3

, h
SN =— . 2
s . C0sa =y1-sin . =032,

BriBOa:

I11. Kputepuu oueHuBaHus 1a00paTopHOii padoThI.



Paznesnt bana 3a
Ne JabopaTopHoii pa6oTsl | OeHMBaeMblil 3J1eMeHT BBINOJH | |\,
n/n eHHe
1 | Teopus 3anucaHa 3aBUCHUMOCTb YCKOPEHHUsI CBOOOIHOTO 1
NaJICHUS OT IPYTUX BEITUYNH
2 | U3mepenus [IpaBUIBHO IPOBEIEHBI U3MEPEHUS 1
3 | Tabmuna Bce pesynbraTel ©3MepeHHil BHECEHBI B 1
tabmuiry Ne 1
4 | Pacuet norpentHoctu IIpoBeneH pacuer NOrpenIHOCTH 1
5 BriBoz 3anucad BBIBOJ 1
AHAJIN3 CTATHCTHYECKUX JAHHBIX.
Ta6auma Ne 2

«YcKkopenue c60000H020 nadeHus 011 HEKOMOPBIX 20P0008)

‘Feorpacl)n'{ecxne KOOPAUHATHI (110 FanBnqy)‘
I'opon Yckopenune cBo0OJHOr0 NageHus, M/c2
‘ IIupora ‘
bepnun 52.50 9.81280
| Bynanemr H 47.48 H 9.80852 ‘
|BaHH/IHrTOHH 38.89 H 9.80112 ‘
| Bema | 48.21 [ 9.80860 |
| Tpussuy | 51.48 [ 9.81188 |
| Kamp | 30.07 [ 9.79317 |
| Manpun | 40.41 [ 9.79981 |
| Horo-Hop | 40.81 [ 9.80247 |
BeiBOa:
V. CaMooueHKa.
Homep Ha3Banue 3Tana KouuyecTBo
JTramna 0aJ110B
IIpoBepka JAOMAIIHEro 3alaHus «/lononnu
1 npeonoscenue» - 50.
Jlaboparopnasi  pabora «H3mepenue  yckopenus
2 600001020 nadenua»- 50.
AHa/JIM3 CTaTHCTHYECKHX daHHbIX, Ta6aumma Ne 2
3 «Yckopenue ceob6oonoco nadenus mHa nosepxmocmu
HEKOMopulX HebeCHbIX mey- 20.
Hror:

Kpurepuii oneHuBanus ypoka:
1-3 3tanbi: 76. — «5»; 60. — «4»; 4 -506. — «3»; 0-30. — «2»;
2 orTam: 50. — «5»; 406. — «4»; 30. — «3»; 0 — 26. — «2».
3

V1. Anroputm BbINOJIHEHHs 1a00paTOPHOIi padoThI.

1. 3meputh paccTosiHEE S, MPOXOIUMOE MOHETOW OT TOYKHU 3aKpPEIUICHHUS METaJNIMYecKoro keiaoda
710 yAapa ee 0 MEeTALTHYECKU IUHIp (cTonberr 2);
2. OnpeneanTh BHICOTY HaKJIOHA METAJUTHYECKOTO0 kemoba h (cromberr 3);



3. OnpenenuTh IPOMEKYTOK BpeMeHH 1, B TeueHHe KOTOPOro MOHETa MpoIuia myTs S (cronber 4);

4. Paccunrtarth cpegHee apupMeTHIECKOe 3HaUueHue BpeMeHu tep (cToberr 5);

5. BerumciauTh yckopenue a 1o gopmyine: a = 25 /tep?  (cronbern 6);

6. BerauciuTth yCKOpeHHe CBOOOTHOTO MaaeHus J cp 1O Gopmyde: gep = a/ (sina — pcosa) — cronbdery
7

7. OnpenenuTh OTKIOHEHHUE TTOJIy4EeHHOTO 3HAYEHUS J cp OT JCHCTBUTEIBHOIO 3HAYEHUs, paBHOTO 9,8
m/c ? (cronber 8) mo popmye:

A=(|9-gep |/ gep )*100%;

8. Ilponenars omeiT 3 pasa;

9. JInst KaKI0T0 OIBITA IIPOBECTH BHIYHMCIICHUS U 3AIIMCATh X B TAOJUILY;

10. CnenaTh BBIBOJ M 3aMKCATh €rO MO TaOIUIICH.

IpakTnuyeckoe 3ansitue Ne 2
Tema: PaBHonepeMeHHOe NPSIMOJIMHEHHOE IBUKEHHUE.

Haumenoeanue pabomuwi:

OnpenesieHue yCKOPeHUs TeJIa PH JIBUKEHUHU 10 HAKJIOHHOM MJI0CKOCTH

Ileny padbomwi: onpeneanTh YCKOPEHUE TENA, IBUKYILIETOC] O HAKJIOHHOM MJIOCKOCTH.
Oobopyoosanue: miockoctb mmHoM 25 — 30 cM (Hampumep, KyCOK KapTOHA, KHUra
COOTBETCTBYIOIIETO (popmaTa, KyCOK IUIaCTHKA, CTEKJIa, METaJia U T.II.), HEOOJBIIOE TENo,
KOTOpPOE MOYKET CKOJIB3UTh IO IUIOCKOCTH (HalpHMep, pPe3uHKa-cTepka, KOpoOKa, ¥ Ap.),
JIMHENKA, CEKYHIOMED.
Teopemuueckoe obocnoganue

W3 3aK0OHOB KMHEMATHKH W3BECTHO, YTO YCKOPEHHO NBHTAOIIECecs 0e3 HadalbHOU

CKOPOCTH TEJIO 3a BpeMs { MPOXOAUT MyTh S. DTOT IMyTh CBA3AaH C YCKOPEHHUEM a M BPEMEHEM
2

at o
t 3aBUCUMOCTBIO: S == N3 sToit popmynibl, 3HAST JIIMHY TYTU U BPEeMsl IBHXKEHUS, MOKHO

ONPENEIIUTh YCKOPEHHUE.
Xo00 pabomowi

1. YcTanoBuTe HAKJIOHHYIO TNIOCKOCTh TaK, YTOOBI UCCIIEYEMBIN MPEIMET CKOIB3UI TI0
HEW HE CIUIIKOM OBICTPO, HO M HE OCTAHABJIMBASCh. 3aKpPEMUTE HAKIOHHYIO
MJIOCKOCTh B YZIOOHOM TIOJIOXKEHHUH M OO0JIbIIIE HE MEHSNUTE €€ MOJIOKEHUE.

2. [Tonoxxure ucciemyeMoe TeJlo Ha camblii BEpX HAKJIOHHOW IJIOCKOCTH U 0€3 TOTYKa
MpPEJOCTaBbTE €My BO3MOYKHOCTb CKOJIB3UTh BHU3. IIpu 3TOM 1O CcekyHIOMepy
U3MEpPbTE BpeMs, B TEUEHHE KOTOPOTO MCCIEIyeMOE TeI0 JOCTUTHET KOHIA
MJIOCKOCTH.

3. [loBTOpHUTE M3MEpeHne BPEMEHU MO MYHKTY 2 HECKOJIbKO pa3 (5 — 7 pa3), 3aHOCsS
pe3yabTaThl UBMEPEHUS B TaOJUILY.

4. TTo pe3yapTaraMm M3MEPEHUN BHIYUCIIUTE Cpe/HEE 3HAUCHUE BPEMEHHU T CKOJIbKCHUS
U TaK K€ 3aHECUTE €r0 B COOTBETCTBYIOUIUN CTOJIOCI] TAOIHIIBI.

5. U3mepbTe MJIMHY HaKJIOHHOM IJIOCKOCTH S.

- _ 2S5
6. Beiuuciaute cpeqHee 3HaueHUE a YCKOPEHHUs Tena o Gopmylie a = =

Tabauya uzmepenuii

Ne | ti,c | T,c |S,™ a,M/c
1




g~ winN

HNuTepHeT-pecypcesbl:
1. DnextponHas OubnuoTeuHas cuctema Znanium [DJIEKTpOHHBIM pecypc] — Pexum
noctyma: https://znanium.com/ (1ata odparenus 16.09.2021r.)

Kputepun oneHuBaHus PadoThl 00YYAIOIIMXCHA HA MPAKTUYECKOM 3aHATHH
OueHka «OTJMYHO» CTaBUTCS, €CIIA O0YYAIOMIMICS BHIMOIHUI paboTy B MOJHOM 00BbeMe
C COOMIIOICHUEM HEOOXOMMOM MOCIEI0BATENbHOCTH, IPABUIIBHO OTBETUJ HA KOHTPOJIbHBIE
BOITPOCHI, TPAMOTHO C(hOPMYJIUPOBAII BBIBOJ.
OueHka «XOpouI0» CTaBUTCSA B TOM Cllydae, €clid OOy4YaroIIMiiCs BBITOJIHUI TPEOOBAHUS K
OLICHKE «OTJIMYHO», HO JAOMYCTUJ OMIMOKH B PEIICHWU 3aj]a4, HEaKKypaTHO O(OpPMUI
coziepkaHue paboThl, HE CHOPMYITHPOBAI BHIBO/I.
OuneHka «yI0BJIETBOPUTEIbHO» CTABUTCA, €CIM paboTa BHINOJHEHA HE MOJHOCTHIO M,
eciii B XojAe paOoThl ObUIM AOIMYIIEHBI CIEIYIOIIME OIIMOKU: 3HAYUTENbHBIE OMIMOKH B
pElIeHNU 3a/lad, HEaKKypaTHO O(opMHI cojaepkaHue pabOThl, HEBEPHO OTBETHWJ Ha
KOHTPOJIbHBIE BOIPOCHI, HE C(HOPMYITHPOBAII BBIBOI.
OneHnka «HeyIOBJETBOPHUTEJIBbHO» CTAaBUTCS, €CIIM OOYyYaroUIMiics HE MOJArOTOBHWIICSA K
BBINIOJIHEHUIO JAaHHOW padOThl, TOJYyYEHHbIE PE3yJbTaTbl HE TMO3BOJSIOT CHENATh
MPaBUJIbHBIX BBIBOJOB U MOJHOCTBIO PACXOAATCS C IOCTaBICHHOW IIEJIbIO, TMOKAa3bIBaJ
IJIOXME 3HaHUS TEOPETUYECKOro MaTepuana, PYKOBOJACTBO M IOMOIIb CO CTOPOHBI
MIPENoIaBaTesii U XOPOUIO MOATOTOBJIEHHBIX O0ydYaromuxcsi He3(PPEKTUBHBI MO MPUUYHHE
IUIOXOM ITOATOTOBKH.

[TpakTueckoe 3ansitue Ne 3
N3yueHue nBUKEHUA TEA 10 OKPYKHOCTH

Leab padoThl: H3yYNUTh YCIOBUSI PABHOMEPHOTO JBUKEHHUS TEJIA 110
OKPY>KHOCTH

OOopynoBaHue: HUTh, TPYy3, U3MEPUTEIIbHAS JTMHEMKA, TUCT OyMaru,
CEKYHIOMED.

3amanue. BBITIOTHUTE pacdyeT yCKOPEHU TeNa, MOABEIICHHOTO HA HUTH, IPU
PaBHOMEPHOM JBUKEHHUU €TI0 0 OKPYKHOCTH IMOJT IEMCTBUEM CHJIBI TSHKECTH U
cuiibl ynpyroctu. [IpoBeputs pe3ysbTaThl pacuera 3KCIEPUMEHTAIBHO.

Conepxannie pabOTHhI.



[To BTOpOMY 3aKoHY HbIOTOHA TEJIO JBMXKETCS PABHOMEPHO CO CKOPOCTBIO L MO
OKPY>KHOCTH pajguyca T , €CJIM paBHOAEHUCTBYIOIIAS BCEX CHJI, JEHCTBYIOIINX HA
TEJI0, NEPIEHUKYIJISIPHA BEKTOPY CKOPOCTH U €€ MOJIyJIb PABEH:

[Ipu BpaleHuy Mo OKpyKHOCTH TENA, IOJIBEIICHHOTO HA HUTH, HA HETO
ICUCTBYIOT CWJIA TSDKECTU F, ¥ CWJIA yIIPYrOCTH F,.

Nx paBHOAEHUCTBYIOIIAS paBHA F =F, -tga = mg -tga .

[TosTOMYy HEHTPOCTPEMUTEIBLHOE YCKOPEHUE MTPU ABHKEHUU TEJIA 11O
OKPY>KHOCTHU pajiyca r MOXHO BBIYUCIUTH 1O (HopMyIie:

a:E:M:g.tga (1)
m m

HOpHI{OK BBIITOJIHCHU pa6OTBI.

1. PaccunTaTh HEHTPOCTPEMUTEIBHOE YCKOPEHHUE I'PY3a, MTOABEIICHHOTO Ha
HUATH AyIMHOM 30 cM, IpU PAaBHOMEPHOM JABHKEHUH IO OKPYKHOCTH
paauycoM 15 cm o popmyre (1).

2. OnpeaenuTh HeHTPOCTPEMUTEILHOE YCKOPEHHUE Tpy3a
HKCTIEPUMEHTATBHBIM IyTeM. {71 3TOro Ha TucTe OymMaru HauepTUTh
OKPYXHOCTBh T = 15 cM. 110710KuUTh 3TOT TUCT HA cTOA. [IpormycTUTh HUTH
yepes Ipy3 U OTMETUTh HA HUTH JyIMHY 30 CM, HAYMHAS OTCYET OT LIEHTPA

rpy3a.

B34Th HUTH B MECTE OTMETKH, PACTIOJIOKHUTH TPY3 HaJ LEHTPOM
HaYepUEeHHOU OKpYKHOCTH. [locTeneHHo packpyuuBas rpy3, JOOUTHCS €ro
PABHOMEPHOTO BPAIIEHUA 10 OKPYKHOCTH PAINYCOM 15 cM. H3MEPHUTH



BpeMs t, 3a koTopoe rpy3 aenaet 20 o6opotoB (n =20 00.). Beraucauthb
2
2
IIEHTPOCTPEMUTEIBHOE YCKOPEHHUE 110 GOpMyIe a=", THE v= zm
r

3. CpaBHUTB pac4eTHOE a, U OKCIHEPHUMEHTAIBHOE a, 3HAYCHUS

LHEHTPOCTPEMUTENBHOTO YcKOopeHus. CoBnanatot a1 oHu? Caenath BBIBOJ,.
Pe3ynbTarsl n3MepeHui U BHIYMCIICHUH 3aHECTH B OTUETHYIO TaOJIHILy.

r, M [,m tgag =+ ="' a, =g-tga, M/c? 4 47°rm?

2
~ i e M

KoHTponpHBIE BOITPOCHL.

1. ITpu KakOM YCIIOBHHU TEJIO ABMKETCS MO OKPY>KHOCTH C TTIOCTOSTHHOM 1O
MOJIYJII0 CKOPOCTBIO?

2. Kak paccuuThIBajIoCh YCKOPEHUE PABHOMEPHOTO ABUKEHUS 110
OKPY>KHOCTH B JIaHHOU padboTte?

3. Kak ompenensiiocs yckopeHue B dKCIiepuMeHTe?

4. CoBmajy 1 pe3yJIbTaThl TEOPETHIECKOTO pacyeTa 1 OrbITa?

5.

HNuTepHeT-pecypcsbl:
1. DnextponHas OubnuoTeuHas cucrema Znanium [DJIEKTpOHHBIA pecypc] — Pexum
noctyma: https://znanium.com/ (1ata obparmenus 16.09.2021r.)

Kpurepuu ouneHuBanusi padoThbI 00y4AIOUIUXCH HA JIA00PATOPHOIlI padore
OueHka «OTJUYHO» CTAaBUTCA, €CIM 00YUYarONIUICS BBIOJHWI PabOTy B MOJHOM OOBbEME
C COOJII0JICHUEM HEOOXOAUMOM TOCIJIEI0BATEIbHOCTH, MPABWJILHO OTBETUII HA KOHTPOJIbHBIC
BOIPOCHKI, TPaMOTHO C(hOPMYJIUPOBAJT BHIBO/I.

OueHka «XOpouI0» CTaBUTCSA B TOM Cllydae, €clid OOy4YaroIMiics BBITOJIHWII TPEOOBaHUS K
OIICHKE «OTJIMYHO», HO JOMYCTWJI ONIMOKA B PEIICHUM 3aJlad, HEAKKypaTHO OQOpMUII
cojiep>kaHue padoThl, HE CHOPMYIHUPOBAI BBHIBOJI.

OuneHka «yI0BJETBOPUTEIBHO» CTABUTCS, €CJIM paboTa BBIMOJHEHA HE TMOJHOCTHIO W,
ecnu B xo/€ paboThl ObUIM JOMYIIEHBI CIACAYIOMIUE OIMIMOKH: 3HAYUTENbHBIC OIMOKH B
pEeIIeHNN 3aJlad, HEaKKypaTHO OQOpMII COJEepKaHue paldOThl, HEBEPHO OTBETHJ Ha
KOHTPOJIbHBIE BOTIPOCHI, HE C(HOPMYITUPOBAIT BHIBO/I.

OueHka «HEYA0BJETBOPUTEIbHO» CTABUTCSA, €CITM 00YUYAIOIIHUIACS HE TIOATOTOBUIICS K
BBITIOJIHCHUIO JAaHHOW pabOThl, TIOJYyYCHHBIE PE3yJbTaThl HE TMO3BOJSIOT ClETaTh
MPAaBWJIbHBIX BBIBOJIOB W TOJHOCTBIO PACXOJATCS C IOCTABJICHHOM I€JIbI0, TOKa3bIBaJl
IJIOXME 3HAHUS TEOPETUUECKOTO MaTepuana, PYKOBOJCTBO U IOMOIIb CO CTOPOHBI
MpernojiaBaresis U XOPOUIO MOATOTOBJIEHHBIX O0ydYarolmuxcsi Hed(P(PEKTUBHBI MO MPUYHHE
MJI0XOM MOATOTOBKHU



IIpakTHyeckoe 3ansitue Ne 4
KonrpoabHast padora Ne 1 «Kunemaruka»

Llenb: NMpoBepuTb yMEHMA yHaLLMXCA pa3nnyaTb pa3HOro BUAA ABUMKEHUA; YMEHUS
NPUMEHATb YPaBHEHMA 1 3aKOHbI MPW ONUCAHUM PABHOMEPHOTO U PaBHOYCKOPEHHOTO
ABUNKEHUSA

B-1

1. Kakue Tena ABMMKYTCA KPUBOAMHENHO: a) BbIMYLLEHHbINA U3 PyK KameHb, 6) 3emna no csoeit opbute, B) noess,
METPO BA0/b NAATPOPMbI CTAaHLMK, I) aBTOMOBUb Ha NoBopoTe?

2. CpaBHuTe ckopocTu: 15 m/c 1 27 Km/u.

3. OavH aBTOMO6UAbL, ABUFAACh CO CKOPOCTbIO 12 M/c B TeueHue 10 ¢, Npoaenan Takoi e nyTb, YTO U APYroit 3a
15 c. KakoBa cKkopocTb BTOporo asTomobuns, ecnnm oba ABuraancb paBHOMeEpHO?

4. Bponb ocn OX ABMKYTCA ABa Tena, KOOPAMHATbI KOTOPbIX M3MEHAIOTCA cornacHo dopmynam: x1=3+2t n x2=6+1t
. OnuwuTe ABwMKeHWe Kaxporo tena. Halgwute Bpemsa M mecTo BCTpeun. 3agady pewwute rpadpuyeckm um
aHaNUTUYECKMU.

5. 3a 5 c ckopocTb Wwapwka Bospocna ¢ 2 m/c go 5 m/c. OnpeaenuTb ycKopeHue wapmka.

6. AsTomo6unb 33 10 € yBeAMUMA CKOPOCTb OT 5 40 7,5 m/c. OnpeaennTe NyTb, KOTOPbIV OH NPOLLEN.

7. Kakoii nyTb npoitgeT cBob60oaHO Nagatollee 6e3 HauanbHOM CKOPOCTH Teno 3a 5 c? Kakoit ByaeT ero mrHoBeHHas
CKOpPOCTb?

8. Kak HanpaBneHa MHeHaA CKOPOCTb NPY ABMXEHUM TeNa N0 OKPY>KHOCTN?

9. Onpepgenutb YrnoBylO CKOPOCTb NMPU PaBHOMEPHOM BPaLLEHUM Tena Mo OKPYXKHOCTU paguycom 20 cm co
cKopocTbio 4 m/c.



B-2
1. Kakoe gBuxeHMe ABNAETCA PaBHOMEPHbIM: a) ABMXKEHME camosieTa Ha B3neTe, 6) CNycK Ha acKanaTope MeTpo,
B) ABUXKEHMEe noe3aa Npu NPUBANNKEHUM K CTaHUMU, T) ABUNKeHMe 3eman no opbure?

2. CpaBHuTe ckopocTu: 25 m/c n 108 Km/u.

3. [suraacb paBHOMEpPHO NPAMOAMHENHO, 3a 10 ¢ Teno npowno nyTb 2 M. 3a Kakoe BpeMa Teno npoitget nyTb 36
M, ABUrasiCb C TOM e CKOPOCTbIo?

4. Bponb ocv OX asuyTca Asa Tena. KoopamHaTbl KOTOPbIX U3MEHAIOTCA cornacHo opmynam: x1=4+2t n x2=8-2t
OnuwuTe OBUMKEHWE Kaxgoro Tena. Hanaute Bpems M MecTo BCTpeuu. 3agady pewnte rpaduyecku u
AHANUTUYECKMU.

5. Benocunepuct asuketca c yckopeHmem 0,2 m/c2. Kakyto ckopocTb npuobpeteT Benocuneamct 3a 10 ¢, ecau ero
Haya/bHaA CKOPOCTb Hblna paBHa 5 m/c?

6. ABTOGYC OTbe3aeT OT OCTAaHOBKM C yckopeHuem 2 m/c2. Kakoit nyTb oH npoeget 3a 5 ¢?

7. Teno 6poleHO BHM3 C HauasbHOM CKOpocTblo 25 m/c. Kakoii byaeT ero ckopocTb uepes 12 c? Kakoit nyTb
nponget Teno?

8. Kak HanpaBneHo LeHTPOCTPEMUTEIbHOE YCKOPEHME NPU ABUMKEHUN Tela N0 OKPYKHOCTM?

9. Onpegenntb NMHeliHYIO CKOPOCTb MPW PaBHOMEPHOM BpaLLEHUM Tena MO OKPYXKHOCTU paguycom 50 cm c
yactoTtor 10 lu.

B-3

1. Kopabnb noannbisaeT kK npuctaHn. OTHOCMTENbHO KaKMX Ten naccaupbl, croawme Ha nanybe Kopabna,
Haxo4AaTCA B ABUXKEHUN: @) peKu, 6) nanybbl Kopabns, B) bepera?

2. CpaBHuUTe ckopocTh: 5 m/c 1 18 km/u.



3. OpauH aBTOMO6UAb, ABUrAACh CO CKOPOCTbIO 24 M/C B TeueHue 5 ¢, NpoAenan Takol e NyTb, 4To U Apyroii 3a 12 c.
KaKkoBa cKopocTb BTOporo aBTomobuns, ecam oba Asuraancb paBHOMEpPHO?

4. Bponb ocv OX ABMNKYTCA ABa TeNa, KOOPAMHATbI KOTOPbIX U3MEHAIOTCA COrNacHo popmynam: x1=-6+8t u x2=2-2t .
OnuwnTe ABUMKEHME KaxkAoro Tena. Hangute Bpema M MecTo BCTpeuu. 3agadvy pewmnte rpaduyecku u
aHaNUTUYECKMU.

5. 3a 15 c ckopocTb Wwapwuka Bospocna ¢ 20 m/c Ao 50 m/c. OnpenennTb yCKOPEHMe LwapuKa.

6. AsTomobunb 33 5 ¢ yBennumnn ckopocTb oT 15 4o 30 m/c. Onpegenunte nNyTb, KOTOPbIN OH NpoLUen.

7. Kakoii nytb npoitget cBoboAHO nagatoliee 6e3 HauasbHOM CKOPOCTU Tesno 3a 8 c? Kakoit mrHoBeHHas byaet
CKOpOCTb?

8. YTo xapaKTepusyeT LeHTPOCTPEMUTENbHOE YCKOPEHME NPU PABHOMEPHOM ABUMKEHWUM TeNa MO OKPYXKHOCTU?

9.0npeaennTb IMHENHYIO CKOPOCTb NPY PaBHOMEPHOM BPaLLLEHWM TEJ1a MO OKPYKHOCTU paanycom 16 cm ¢
LEHTPOCTPEMUTENBHBIM YCKOPEHUEM 5 m/c2.

B-4

1. Nyt uan nepemeleHme onnaumnsaet naccaxmp a) asTobyca, 6) Takcn? OTBeT NoOACHUTE.,

2. CpaBHuTe ckopocTtn: 30 m/c 1 54 Km/u.

3. OpauH aBTOMO6UAb, ABUraACh CO CKOPOCTbIO 40 M/C B TeyeHUe 9 ¢, NpoAenan Takol e NyTb, YTO M Apyroii 3a 20
c. KakoBa ckopocTb BToporo asBTomobuns, ecnn oba asuraince paBHOMeEpPHO?

4. Bponb ocv OX ABMNKYTCA ABA TeNna, KOOPAMHATbI KOTOPbIX U3MEHAIOTCA cornacHo dopmynam: x1=5-6t n x2=-4+3t
OnuwuTe OBUXKEHME Kaxkaoro Tena. HalawTte Bpems M MecTo BCTpeuu. 3afady pewuTte rpapuyecku u
aHa/ITUYECKN.

5. 3a 3 c ckopocTb wapwka Bospocna c 21 m/c fo 40 m/c. OnpeaennTb YyCKOPEHUe LapuKa.



6. AsTomo6unb 3a 8 ¢ yBEIMUMA CKOPOCTb OT 16 A0 32 M/c. OnpeaennTe NyTb, KOTOPbI OH NpPOLLEN.

7. Kakoii nyTb npoiiget cBoboaHo nagatolee 6e3 HauyanbHOW CKOpocTM Teno 3a 15 c? Kakoit byaeT MrHoBeHHas
CKOpPOCTb?

8. fBnaeTca MM NMHeHaA CKOPOCTb NOCTOAHHOM BENMYMHOM NPU PAaBHOMEPHOM ABUXEHUM TeNa MO OKPYKHOCTH?

OnpenennTtb yraoByO CKOPOCTb NPY paBHOMEPHOM BPaLLEHUM Tena Mo OKPYXKHOCTU paanycom 50 cm ¢
LEHTPOCTPEMUTENbHBIM YCKOpeHnem 18 m/c2.

HNuTepHeT-pecypcesbl:
1. DnextpoHHas OubnuoTeuHas cuctema Znanium [DJIEKTpOHHBIA pecypc] — Pexum
nocryna: https://znanium.com/ (nara obpamenus 16.09.2021r.)

Kpurepuu oueHuBanusi padoThbI 00y4AIOUIUXCH HA JIA00PATOPHOIlI padore
OuneHka «OTJIMYHO)» CTaBUTCS, €CIU 00YYAIOLIMICA BBINOJHUI pabOTy B MOJHOM 00bEMe
C cOOMIOICHMEM HEOOXOIMMOM MOCIEA0BATEIbHOCTH, MPABUIIbHO OTBETUJ HA KOHTPOJIbHBIE
BOITPOCHI, TPAMOTHO C(hOPMYIUPOBAIT BHIBOJ,.

OueHka «XOpouIo» CTaBUTCSA B TOM Cllydae, €clid OOy4YaroIMiiCs BBITOJIHWI TPEOOBaHUS K
OLICHKE «OTJIMYHO», HO JOMYCTHWJI OHIMOKM B PEIICHWH 3a/ad, HEaKKypaTHO o(opMuil
coJiep;kaHue paboThl, He CHOPMYIUPOBAI BBIBOJ.

OneHka «yI0BJIETBOPUTEIbHO» CTABUTCA, €CIM paboTa BHINOJHEHA HE MOJHOCTHIO M,
eciii B Xoj€ paOoThl ObUIM JOMYILIEHBI CIEIYIOIINE OLIMOKU: 3HAUMTEIbHbIE OLIMOKU B
pElIeHNU 3a/lad, HEaKKypaTHO O(opMHI cojaepkaHue pabOThl, HEBEPHO OTBETHWJI Ha
KOHTPOJIbHBIE BONPOCHI, HE C(HOPMYITHPOBAIT BBIBOI.

OneHka «HeyA0BJIETBOPUTEJIbHO)» CTaBUTCS, €CIIU 00yUYaIOUIUIICS HE MOATOTOBUIICS K
BBITIOJTHEHUIO JIaHHOM paboThl, MOJIyY€HHbIE pE3yJbTaThl HE MO3BOJIAIOT CHENaTh
MPaBUJIbHBIX BBIBOJOB W MOJHOCTBIO PACXOAATCS C IMOCTaBICHHOW IEJIbl0, MOKa3bIBaJl
IJIOXME 3HAHUS TEOPETUYECKOro MaTepuana, PYKOBOJACTBO M IOMOIIb CO CTOPOHBI
MpPEenoJiaBaresis U XOPOUIO MOATOTOBJIEHHBIX O0ydYaromuxcsi Hed(P(PEKTUBHBI MO MPUYHHE
IJIOXOW MOATOTOBKHU

JlaGopaTopHas padora Nel

Tema: «Hccreoosanue osusricenus menia noo oelicmeuem ROCMOAHHOU CUIbL)

ean paGoThI: BEIYUCIUTHh YCKOPEHUE, C KOTOPBIM CKATBIBACTCS IIAPUK 110 HAKIIOHHOMY KeJI00y.

OO6opynoBanme: xeno0, MApPHUK, W3MEPHUTENbHAS JICHTa, METPOHOM (WM CEKYHIOMEp), HITaTHB
My TaMU U JTaKON, METAITMIECKUHN ITUITHHIIP.

Teopus.
Pabota 3akmiodaercs B UBMEPEHHH YCKOPEHHS, ¢ KOTOPHIM IIAPUK CKATHIBAETCS MO HAKIOHHOMY XenoOy. st aTor

M3MEPSIOT JUTHHY TIepeMeIeHusl S, KOTOpoe MPOXOAUT IIapuK 3a u3BecTHoe BpeMst {. Tak Kak Mmpu paBHOYCKOPEHHO



a-t?

> TO, U3MEpUB S U 1, MOXKHO HalTH ycKopeHue mapuka. OHO paBE

JBIKEHUH 0€3 HayalbHOM CKOPOCTH S =

-

Iopsiaok BeINOJTHEHUS] PadOTHI.

1. YkpenuTh Xeno0 ¢ MOMOIIBIO INITaTHBA B HAKJIOHHOM TIOJIOKCHHH IOJ HEOOJBIITUM YIIIOM

TOPU30HTY. Y HIDKHETrO KOHIIA JKeJ00a MOJI0KUTh B HETO METAaJUTMYSCKHUH VTHHIIP.

2. IlyctuB mapwk ¢ BEpXHETO KOHIIA Kenoba, TMOACYUTATh BpPEMsl 1O CTOJKHOBEHHUS IIapHKa

[IUTHHIPOM.

3. V3MepHTh JUIMHY IIEPEMEIICHHS S , TIPOHICHHOTO MIAPHKOM.

4. Tlo dopmyne (1) BEIYUCIUTE YCKOPEHHE IIAPHKA.

5. TloBTOpUTH W3MepeHUs, MEpeaBHras HEMHOTO IMWJIWHAP W  JIaHHBIC 3alucaTh B TaOIHUILY
BBIUMCIIMTh YCKOPEHUS IIApUKa B KAXKIOM CIIydae.

6. Haiitu cpennee apudmeTHuecKkoe 3HaYCHUE YCKOPEHUSI.

/. Haiiti pasHOCTb MEXIy a,, M U3MEPEHHBIM B Ka)KJIOM OTJAEIHEHOM OIBITE YyCKOPEHUEM HIAPHUKA. OT

OLIMOKA KaX/10T0 OTAEIBHOTO YCKOPEHUS Aa .
Haiitu cpeanee apudmeTrueckoe 3HaueHUE OINOKN U3MEPEHUS YCKOPEHUSI.
9. 3anmcare pe3ynbTaT U3MEPEHHH B BUJE a = a,, + Aa,, W CIIENaTh BBIBOL.

©

Pe3yabTaThl H3MepeHuii:

Cpennee
o Bpemsa | Ilepememenue | YckopeHue | 3HaYCHHUE
=
= z t,c S, M a,M/c? | yckopenus | Aa=a,—a | Aa,
T S a,,, M/c?
1.
2.
3.
4,
S5.
PacuernI:
2S
a=—-
t 2
al—
ar—
az—
ag—
as—
4 = a,+a,+a,+a,+as
cp 5



Aa=la,-a

Aa1=

Aay=

Adas=

Aas=

Adas=

_ Aa, +Aa, + Aa; + Aa, + Aag

cp 5

Ada,=

Aa

Pesynomam usmepenuii: a=a,, +Aa,,

a:

BriBoa:

OTBeThI HA BONPOCHI:

Kaxoe nBuxeHue Ha3bIBaeTCs MPSIMOIMHEWHBIM HEPAaBHOMEPHBIM?

Urto noka3pIBaeT yCKOpEHUE IpU NPSIMOJIMHEHHOM HEPAaBHOMEPHOM JIBUYKEHUU?

K CKaJIAPpHBIM HUJIM BEKTOPHBIM BEJIMYWHAM OTHOCHUTCA YCKOpeHI/Ie?

Kak HaIlpaBJICHBI CKOPOCTh U YCKOPCHUC ITPU HpﬂMOJ’IHHCfIHOM HCPaBHOMCPHOM )IBI/I)KCHI/II/I?




I[OHO.]'IHI/ITCJILHLIC 3aJaHudA

Bapuanr 1.
1. DnexTponoes3a, OTXO/As OT CTaHIMH, JBUXKETCS PaBHOMEPHO YCKOpeHHO. Kakoil CKOpPOCTH JTOCTUTHET MOE3[, €CIH O
npoiaet paccrtosiuue B 1 kM 3a 1 mun 40 ¢, 1 KaKOBO €ro yCKOpeHue?

Bapuanr 2.
1. IToe3n umetr co ckopocThio 64,8 kM/4. OH HAUMHAET JABUTATHCS HA TIOJIBEM, U Yepe3 | MUH €ro CKOPOCTh YMEHBIITHUIIAC
1o 10 m/c. OnpenenuTh yCKOpPEHHUE MOe3/a U MyTh, IPOIIEHHBIH 32 3TO BpeMs.

I[OMaIlIHee 3aJaHHe:

1.IIpu xakoM yCKOPEHHHU U BO CKOJIBKO BPEMEHH MOKET OBbITh OCTAaHOBJIEH O3], UAYIIUN CO CKOpPOCThIO 81 KM/4, ecy
TOPMO3HO€E paccTosiHue pasHo 112,5 m?

2. ApTHIUIepHIACKUI CHApsA B MOMEHT TONaJIaHus B 3eMIIIHYIO HAChIb UMeN ckopocTh 900 M/c. OnpeaenuTs yCKOpeHF
CHapsiJia ¥ BpeMsl €ro yriryOJIeHHUs B HAChIIb, €CIIM OH YIiyouscs Ha 3 M.

HNHTepHeT-pecypcenl:
1. Dnextponnas OubOnmoTeuHas cucrema Znanium [DJEKTpOHHBIA pecypc] — Pexum
nocryna: https://znanium.com/ (nara obpamenus 16.09.2021r.)

Kpurepuu oneHnBanusi padoThl 00y4ar0IMXCcs HA MPAKTHYECKOM 3aHATHM
OneHka «OTJMYHO» CTaBUTCS, €CJIM 00YYaIOUINICS BBIMOIHUI paboTy B IOJIHOM O00bEMe
C coOJII0IeHNeM He0OX0IMMOM MOCIeA0BaTEIbHOCTH, TPABIIIBHO OTBETHII HA KOHTPOJIbHBIE
BOIPOCHL, TPaMOTHO CPOPMYJIUPOBAI BHIBOJ.
OneHka «XOpouIo» CTaBUTCS B TOM Cllydae, el 0Oydaroluics BHIOJHUI TPeOOBaHUS K
OLIEHKE «OTJIMYHO», HO JOMYCTUJ OWIMOKM B PEIICHHWU 3aJad, HEaKKypaTHO ohopmui
cojiepkaHue padoThl, HE CHOPMYIHUPOBAI BBHIBOJI.
OuneHka «yJI0BJIETBOPUTEIBHO» CTAaBUTCS, €CIM padoTa BBINOJHEHA HE MOJIHOCTHIO H,
€clM B Xo0/€ paboThl ObUIM JOMYHIEHBI CIEAYIOIIWE OIIMOKHW: 3HAYUTENbHbIE OIIMOKH B
pEelIeHNH 3aJlay, HEeaKKypaTHO OQOpMHI COJEpKaHHe padOThl, HEBEPHO OTBETWJI Ha
KOHTPOJIbHBIE BOIPOCHI, HE C(HOPMYITUPOBAI BHIBO/L.
OueHka «Hey/AOBJIETBOPUTEJbHO» CTABUTCS, €CIU OOYYarOIIMICS HE MOATOTOBHIICS K
BBITIOJTHEHUIO JIaHHOM paboThl, IMOJIyY€HHbIE pE3yJbTaThl HE MO3BOJIAIOT CHENaTh
MPABUJIbHBIX BBIBOJIOB UM TMOJHOCTBIO PACXOIATCS C TOCTABICHHOM LEJbI0, MOKa3bIBajl
IJIOXME 3HAHUS TEOPETHYECKOro MaTepuaa, PYKOBOJACTBO M IOMOIIb CO CTOPOHBI
npenojaBaTesis U XOpOILIO MOJATOTOBJICHHBIX OOydarommxcs Hed(P(PEKTUBHBI MO MPUUUHE
IJIOXOM MTOATOTOBKH.
CaiiTbl B cetu UHTEpHET:
1.Onnaitn 6ubnnorexa [DneKTpoHHbIN pecypc] — Pexxum nocryna: http://www.vbbooks.ru.
2.MaTepHeT yHUBEpCUTET MHPOPMALIMOHHBIX TEXHOJOTUN [DNeKTpOHHbIN pecypc| — Pexxum
noctyma: http: //www.intuit.ru.



IIpakTH4yeckoe 3ansitue Ne 5
OCHOBHOI1 32aK0H KJIACCHYECKO JUHAMHUKH.
Heab: Hayunthbesa onpenensiTb paBHOACHCTBYIONIYIO CHJI JCHCTBYIOIIMX Ha TEJO, CUIY HATSKECHUS

HUTU MCXKAY TCJIaMH, YCKOPCHHUC, CKOPOCTb, MMIIYJILC I'Py30B, 4 TAKXKXC KHHCTHUYCCKYHIO DHCPIrUur0 TCI H

paboTy CHITBI TSHKECTH.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHuMarenbHO MPOYUTATH TEOPETUYECKYIO YACTh M ILUIAH PELICHUS 3a/1a4
2. PaccMOTpeTh IpuUMephl pellieHus 3a1a4

3. OTBeTUTHL HaA KOHTPOJIbHBIC BOIIPOCHI.
4

HOHY‘II/ITL W BBIIIOJIHUTH UHAUBUAYAJIbHBIC 3aJaHU .

Teopernyeckas 4acTb

OcHoBHas 3ajaya JUHAMHKUA — ONpPEJEICHHUE TOJOKEHUs Tejla B IPOCTPAHCTBE B JIFOOOH MOMEHT
BPEMEHH, KOIJJa U3BECTHBI JACHCTBYIOIINE HA TEJIO CWJIbI U 3a/laHbl HAYaJIbHbIE KOOPAUHATBI U CKOPOCTh
TeJa.

Cuna — BexTopHas (u3uyeckas BENMYWHA, SBISAIOIMIAACS Mepod B3ammojeicTBus Ten. Cuna
XapaKTepU3yeTCsl YMCIOBBIM 3HaYE€HUEM (MOJyJIeM), HallpaBIeHUEM JEHCTBUS U TOUYKOM MPUIIOKEHUS
K Tely.

-

[Ipu peiicTBUM HaA TEJNO HECKOJBKHX CHUJ MX MOXHO 3aMEHUTh PAaBHOJCHCTBYIOUIEH CHIIOW F P,

MPEACTABIISIONIEH COO0M BEKTOPHYIO CYMMY 9THUX CHIL:

. ‘ n
F,=F +F,+..+F,, nm F,=)F
: =1

Macca (uHepTHas) — cKajlsgpHas ¢usnueckas BeIMYMHA, XapaKTepH3YIOLlas CIOCOOHOCTh Tena
COXPAHSTh MOCTOSHHYIO CKOPOCTb, €CJIHM TE€JIO HE B3aUMOJEHUCTBYET C JPYrUMM TEJaMHU WJIU JeicTBUE
JIpYTuX TeJd CKOMIIEHCUpOBaHO. Macca 00J1ajiaeT clieIyIolUMH CBOICTBAMM:

1) Macca TeJjla paBHa CyMME Macc BCEX YacCTHIl, U3 KOTOPhIX OHO cocToUT. [Ipu coenuHeHnn IByX Tel B
OJTHO MAcChl ATUX TeJl CKJIQAbIBAIOTCA (CBOMCTBO aJITUTUBHOCTH);
2) JUIs JTaHHOW CHUCTEMBbl TeJ CIpPaBEUIMB 3aKOH COXPAHEHHUS MAacChl: TpU JHOOBIX Tpolieccax,

MIPOMCXOAIUX B CUCTEME TEJI, €€ Macca OCTAeTCs HeU3MEeHHOH (mpu L << ¢)

Macca (T’paBI/ITaLII/IOHHa}I) — CKaJIsIpHas (I)I/ISI/I‘ICCKEUI BCJIMYUHA, OHIpeAcirromas Cuiy B3auMHOI'O
MPUTAKCHUA TCII U 06na1[a10ma51 TEMMU KC CBOﬁCTBaMH, 4TO U UTHCPTHAA Macca.
I/IHepTHaﬂ W TpaBUTAIUOHHAA MACChl XapaKTCPU3YIOT Pa3JIMIHBIC CBOMCTBa TEJI, HO, KaK ITOKa3bIBACT OIIBIT, OHU

BCECT1a SKBUBAJICHTHBI (I/IHepTHaH W I'paBUTAlUOHHAA MAaCCbl OJHOI'O U TOI'O KE TCJIa paBHI)I).



OCHOBHBIMH 3aKOHAMM KJIACCHYECKOM JUHAMMKHU SIBJSIIOTCA 3aKkOoHbl HproroHa. 3akoHel HbroTOHa
CIIEIYIOT U3 ONbITA, B3aMMOCBS3aHbI JAPYT C JPYroM, HE MOJYMHEHBI APYr APYry M CHpPaBEUIMBBI TOJBKO B
MHEPIHUATBHBIX CHCTEMAaX OTCYETA.

Nueprmanshsie cucremsl orcuera (MCO) — 310 cuctembl, B KOTOPBIX TEJIO (TPYIIBI TEN), HE MOABEP>KEHHOE
NEeUCTBUIO CHIT (MM JEMCTBHSI CHJI CKOMIIEHCHUPOBAHBI), HAXOJUTCS B TMOKOE WM JBIKETCS PABHOMEPHO U
npsiMosiHerHo. Cuctema oTcyera, IBMKYIascs oTHocuTellbHO JaHHOM MCO paBHOMEpPHO M MPSIMOJIMHEIHO,
TaKKe SBJSIETCS MHEpIUATLbHON. CUCTeMy OTCUeTa, CBA3aHHYIO ¢ 3eMJIeH, C OOJIBINON CTENEHBIO TOYHOCTH MOYKHO
CUUTATh UHEPLIUATIBHOM.

IlepBelii 3ak0oH HpOTOHA: B MHEPLMAIBHBIX CHCTEMAax OTCYETa TEIO COXPAHSAET COCTOSHHUE ITOKOS WIIU
PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBMKEHHUS, €CJIM Ha HErO He JIEUCTBYIOT JIpyrue Tena, MO0 ASHCTBYIOT, HO 3TO

JIEWCTBUE CKOMIIEHCHPOBAHO:
F,=YF =0,
= :

- -
3Haymt, v =const, a =0.

Bropoii 3akon HetotoHa: yckopenue, nomydenHoe TenoM B MICO, mpsiMo MporopIuoHaIbHO PaBHOICUCTBYIOIIECH

NPWJIOKEHHBIX K HEMY CHJI, 00PaTHO POIOPIMOHATIBHO MACCe Tela:

-on

SF

i=

a=42t

-m

Ecnmm ke paccmarpuBarh AEHCTBHE KaXIOW CHJIBI B OTAEILHOCTH, UMEET MECTO MPHUHIIUIT HE3aBUCUMOCTH
NedcTBUA CUl (IIPUHIMIT CYNEpHO3UIMM JeHcTBHsA). B 3TOM ciydae pe3ynbTHpyOlee YCKOPEHHE Tema

TIPEICTABIIAET CO0O0M BEKTOPHYIO CyMMY YCKOPEHHI, BBI3BIBAEMBIX KayKIOH CHJION B OT/IEIHHOCTH:
n
ap =ay +ay +..+a,, UIu ap = Zd,
)

B ClIyda€ PpPaBHOMCPHOI'O [JABMIKCHHS TII0 OKPYXXHOCTHU TCJIO HUMECT LCHTPOCTPEMUTCIIBHOC YCKOPCHHC,

HaIrpaBJICHHOC COIIACHO BTOPOMY 3aKOHY HsroTona HECHTPY OKPYKHOCTU:

-

_$:u
il
3 [~

0?
rie a, :'_—RT‘
Tpernii 3akoH Hptotona: B MCO cuiibl B3aMMOAEHCTBHS MEXKIy IBYMS TEJIaMHU HMEIOT OJUHAKOBYIO

(GU3NYECKyI0 TPUPOAY, PABHBI MO MOMAYIIO W HAaNpaBlIEHBl BIONb OJHOW MPSIMOM B IMPOTHUBOIOJIOKHBIC

CTOPOHBI:

Fw =”F21



DT CHITBI IPIJIOKEHBI K Pa3HBIM TeJIaM M II03TOMY HE YPaBHOBEILIMBAOT APYT APYTa.

B 3amauax MexaHMKH BCTPEUAIOTCs CIESAYIONIUE BU/IBI CHII: TATOTEHHS (TPAaBUTALIOHHBIE CUIIBI), YIIPYTOCTH U
COMPOTHUBIICHHS.

1. Cuna tsarorenus. CoriacHo 3aKOHY BCEMHPHOIO TSATOTEHUS CUJIa TIPUTSHKEHUSI MEXTY ABYMsI TOUEUHBIMU
MaccaMd Mi ¥ M2 OPsIMO MPONOPIMOHATBEHO TPOU3BEICHUI0 MAacC M OOpaTHO MPOINOPHUOHAIBHA KBaapaTy

PaCCTOSAHUS I MEKAY HUMU:

Fy =Fy =G,
>

4 H-m
rne G =6,67-107" ——— — rpaBUTalNOHHAsA TOCTOAHHAA.
KT
Cuioli TSHKECTH Ha3bIBAaeTCsl CUJIa, 00YCIIOBIIEHHAs! B3aUMHBIM IIPUTSKEHUEM MEKLY TEJIOM M 3eMIIei ¢ y4eToM
€€ BpallICHMS. B IISPBOM HpI/I6J'H/I}KeHI/II/I CHJIa TSXKECTHU paBHA CHUIIC BCEMUPHOI'O TATOTCHUA MEXIY TCIOM Maccou
m u 3emitet Maccoit M. Ona MPUJIOKCHA K LICHTPY TSKCCTU TEJIa, HAIIPABJICHA BEPTUKAJIbHO BHU3 U coo6mae’r

TEITy YCKOPEHUE CBOOOTHOTO MaICHUS Q:
I3 K I'= mg ’

Mm

rae F = G———, M — macca 3emiu, m — Macca Tesa, R — pagnyc 3emian.

YckopeHne CBOOOTHOTO MaICHHs Y TIOBEPXHOCTH 3eMITH

M
n2;

Ha Boicote h Haj1 OBEpXHOCTBIO 3eMiTi 3TH (OPMYJIBI UMEIOT BT

M-m M
P @il P
(R +h)? & (R+h)?

g=6G—

Becom Ttena (P) HaspiBaercst cuiia, ¢ KOTOPOH TEJNO BCIIEACTBUE €T0 MPHUTSHKEHUS K 3eMiie JICHCTBYET Ha OMopy
WM nojiBec. Bec npuitoxkeH He kK caMoMy Telty, a K OIope MM MOJIBECY.
JInst mokosierocst Tena (WM Tena, JBIKYILETOCS PaBHOMEPHO W TMPSMOJMHEHHO) Ha OCHOBE TEPBOTO H
TpeThero 3akoHoB Herorona umeem P ~mg.
Bec terna, mBrKyImerocst ¢ yckOpeHHEM a, B 3aBUCHMOCTH OT €0 HalpaBJICHHsI TT0 OTHOIIICHUO K HAIIPABJICHUIO
YCKOpEHHsI CBOOOHOTO MMaJICHUs, MOXKET OBITh OOJbIlIe Beca MOKOSIIErocs TeNa, KOrja HalpaBlIeHUs 000MX
YCKOPEHHIA IPOTUBOTIOJIOMKHBI, U MEHBIIIE, KOT/Ia HalpaBJIeHHUs 000MX YCKOpeHui coBnanarot (P = m(g+a)).

2. Cuma ynpyroctd. Jta cuia oOycioBieHa aedopMarieldl COMPUKACAIOIIMXCS Tel W HampaBiieHa

N
NEPIEHIMKYISIPHO K TIOBEPXHOCTH CONPUKOCHOBeHMs. Cuia ynpyroit nedopmaruu Tena (F ynp), BO3HUKAIOIIAS B
CaMOM TeJle, HalpaBJieHa B CTOPOHY, MPOTUBOIOJIOKHYIO M3MEHEHHIO UTMHBI AX Teja BO BPeMs €r0 CKaTUs WU

PaCTAKCHUS, U OITUCBIBACTCA 3aKOHOM FYKaI



Fyop = —RAX.

3. Cuya TpeHust. OTa CHIa, Kak M CHJIa YIPYTOCTH, OOYCIIOBJICHA SJICKTPOMATHUTHBIM B3aMMOJICHCTBACM
KOHTAKTUPYIOIIMX Tel. HampaBieHa 10 KacaTelbHOW K MOBEPXHOCTH KOHTaKTa Tel IPOTHUBOIOIOKHO
HAIPaBJICHUIO OTHOCUTEIIBEHOH CKOPOCTH.

Criemyer pa3yinyarh CUITy TPEHHS CKOJIBKCHUSI U CUITY TPSHUSI TOKOSI, BO3HUKAIOIIME MEKITY TIOBEPXHOCTIMU
TBEPBIX TEJ B MPOIECCE MX CKOJBKCHHUS WM TOKOS MPU HATWYMU CHITbI, OOYKIAOIICH TEIO0 K CKOJIBKEHHUIO
(COOTBETCTBEHHO).

%
5
Curia TpeHus! CKOJIbKEHUS Fmp cessana c cunoit HOpMaJIbHOH peakiyy ornopsl N kKodhdHImeHToM TpeHuUs

.

F_ =u-N.

'p



Ilnan pemenus 3axaq

[Ipoananu3upoBath YCIOBHE 3a/ayd, TOHATH (U3MYECKUN TIpollecc, paccMaTpUBaeMbIii B HEH,
BBISICHUTD, KAKH€ CUJIbI IEUCTBYIOT Ha MHTEPECYIONIUE HAC Tea.

Cnenatb cXeMaTHYECKHI PHCYHOK, M300pa3vB Ha HEM KHHEMATHUYECKUE XaPAKTCPUCTHKHU JBHKCHUS
(YCKOpeHUs U CKOPOCTH ), HAPUCOBATh BEKTOPBI BCEX CUJI, IEUCTBYIOIIUX HA KaXKJ0€ TEJO.

Jlis kaxxaoro Tena B OTAENBHOCTH Ha OCHOBAaHMM BTOPOTo 3akoHa HploTOHA 3ammcarh ypaBHEHUs

JIBYDKEHUS, CBS3BIBAIOLIME MPOEKUMU CWJI U YCKOPEHHH, BbIOpaB MpEeABAPUTEIBHO CUCTEMY OTCUETA.
IIpu IBHXKEHHH TeNa MO MPAMOit BTOpoi 3akoH HbroToHa s Tena umeer Bun: Ma = 2, F;, rae — E[ F,

CyMMa MPOEKIH BCeX CHJI, AEMCTBYIONIMX HA' TENO, HA MPAMYIO, IO KOTOPOU MPOUCXOIUT JIBHKEHUE.
[Tpu 3TOM MOJOXKUTEIBHOE HAIpPaBIEHUE OTCUeTa YAOOHO BHIOMpATh COBMAJAIOLIMM C HAIlpaBJICHUEM
yckopeHus. Ecnau HampaBiieHHE COCTaBIISIFOIIEH CHJIBI COBIAJAET C HANpaBICHUEM YCKOpPEHUs, TO
COOTBETCTBYIOIIAS MPOCKIINS CHIIBI OEPETCS CO 3HAKOM ILTIOC, B TPOTHBHOM CIydae — CO 3HAKOM MHUHYC.
[Ipu pemenun 3amad, B KOTOPHIX pacCMaTpUBAETCA JAMHAMUKA PaBHOMEPHOTO JBIKEHUS 10
OKPYKHOCTH, TaKXe IIeJIeCO00pa3HO MOJIOKHUTENbHOE HAMpaBiIeHHEe KOOPAMHATHOM OCH BBIOMpATh

COBIAJAIONIUM C HalpaBJICHHUEM YCKOpPEHMs, T.e. K LEHTpy BpauleHus. COriacHO BTOPOMY 3aKOHY
L‘: o 9]
Hprorona m— = Y. F., rie 2, F, — cyMMa TIPOEKIMi Bcex CHII, JEHCTBYIOIMX Ha TeNo, Ha PajUycC

BpaieHus. IIpu aTom, ecnu mpoekuus cuibl HapaBieHa K LEHTPY BpAlllEHUs, €€ HYXKHO CUMTATh I10-
JIOKUTENIBHOM, €CIIM OT LIEHTPa - OTPULIATEIIBHOM.

B 3agauax o0 ABMKEHUM CHUCTEMBI CBS3aHHBIX APYr C JIPYrOM TeJl OJHUX YPAaBHEHWMM JIBH)KCHUS
OKa3bIBACTCSl HEAOCTAaTOYHO. B 3TOM ciiyyae HEOOXOAMMO 3amucaTh €1le KMHEMAaTUYECKUE YCIIOBUS,
BbIpaXkaroniye coOOi COOTHOILEHUS MEXIYy YCKOPEHHUSMHU Tell CHCTEMbI, OOYCIIOBJIEHHBIE CBA3SIMU
MEXy HUMH.

Ecnmn B 3amaue TpeOyeTcss HalTH HE TOJBKO CHJIBI M YCKOPEHHs, HO TaKXKe KOOpIUHATHI (WiIn
OpoiiieHHbIe MYyTH) Tel M HMX CKOPOCTH, TO KpPOME YypaBHEHHUH MABMXKEHHMsS HYKHO HCIOJIb30BATh
KMHEMATU4YECKNE YPABHEHUS U1l KOOPAUHAT U CKOPOCTEN.

B 3apmavax, rae yduTBIBaeTCs TpPEHHME, HYXXHO HAaXOAUTh CHIIY HOPMAJIBHOM pPEaKkUHH OIOpHI,
ONPEIEIAOMY0 CUIy TpeHus. JUIs 3TOro COCTABJISIIOT ypaBHEHME HAa OCHOBAaHHWHM TOTO, YTO BJOJIb
KOOPJMHATHOU OCH, NEPIEHIUKYIISIPHON K HAIPABIECHUIO CKOPOCTU MPSIMOJIUHENHO ABUXKYLIETOCS TEIIa,
YCKOPEHHE OTCYTCTBYET, U IIO3TOMY CyMMa IIPOEKLUN CUJI Ha 3Ty OCh paBHA HYIIIO.

[ToryueHHble ypaBHEHUS AOIOJIHUTH, €CIU HEOOXOAWMO, BBHIPAKEHUSMU JJIsi KOHKPETHBIX BHUJOB CHJI
(cunma TpeHMsI CKOJBKEHUS, cuja TPEHUs TIOKOs, Cujla YIPYrocTH, cuia ApXxumelna) U penIuTh
MOJIyYEHHYIO CUCTEMY YpaBHEHH B 00111eM BUJIE, T.€. MOJIYYUTh pacuyeTHbIe (POPMYIIbIL.

Y6enuTbces, NOTy4aroTCs JIM B pe3yabTaTe eAMHUIBI HCKOMBIX BeU4MH. [1o1cTaBUTh B pacyeTHbIE

(I)OpMyJ'IBI YHUCJIOBBIC 3HAUYCHUA (I)I/I3I/ILICCKI/IX BCJIMYMH U ITPOU3BECTU BBIYUCIICHUS.



IIpuMepsl pelieHus 3a1a4
IMpumep 1.
K xonmam mraypa, nepeOpoIeHHOro Yepe3 HEeTOABMKHBIN OJIOK, TIOJBEIICHBI JIBE TUPH Maccamu 7 kr u 11
kr. [lepBoHavanbHO THPU HAXOJATCS Ha OJIHOM BhIcOTe. Uepes Kakoe BpeMs Mociie Havalla JBHKEHHs Ooee
nerkas rupst nogaumaercs Ha 10 cm?

Hano: Pemenne:
m1l =7 kr N300pa3um cxeMy JEeHCTBYIOIMMUX Ha THUpU cuil. Ha Kaknyio Tupro IeMCcTByeT cuia
— —F
m2 =10 kr HATsOKCHUST HUTH (Fy) W COOTBETCTBYIOWIAs Cuia TsokecTH( Fr =myg u
h=10cm=0,1 m 7 =
t-2? r, = M28)
Y9

VYuuteiBas, 4To Jerkas Tups OyAeT JBUTaThbCs BBEPX, a TsDKENas - BHHU3, 3alMIIEM IS KKIOM M3 HUX
ypaBHeHue BToporo 3akoHa HeroToHa (1.2.2) B mpoeKuusix Ha COOTBETCTBYIOIIYIO OCh Y:
Fy —myg = ma,
m,g — Fy = mya,
W3 nonmyueHHON cUCTEMbl YpaBHEHUI BbIpA3UM MOJYJIb YCKOPEHUS IPY30B:
_ glmy—my)
L

[Tpumenum dopmymy (1.1.13) m1st paBHOYCKOPEHHOTO ABMKEHUS 0€3 Ha4yaIbHOW CKOPOCTH:

z
_at _ |2m
h=— otkymat= [—.
s *q rd
[ToncraBisis BelpakeHHE ISl YCKOPEHUS, OIydYaeMm:
PE—
£ = [2R(m, —m, ]

d"JI glmy—my}’

P ——
(201011470 _

t= =0,3¢c

T4 se(11-7)
OtseT: t=0,3c.
IIpumep 2.
OnnoponHas nocka Maccoit 10 kr moamnepra Ha paccrossHuM 1/4 ee mHbl. Kakyro cuity, nepneHJuKyspHO
JIOCKE, HaJ0 IPUIIOKUTh K €€ KOPOTKOMY KOHILY, YTOOBI YAepXkaTh I0CKY B pABHOBECHU?

HaHno: Pemenue:
m=10 kr [Mycts | - nwna Beewt qocku. LIGHTp TSKECTH OJHOPOIHOM TOCKHM HAXOIUTCS MOCEPEIUHE Hee.
5= 1 i [Toamopka, yepe3 KOTOpYIo MPOXOIUT OCh BpallleHUs TOCKU, HaxonuTcs Ha pacCTOSTHUN
1 1
4 5§ = =loT ee KOPOTKOro KOHIIA:
4
F-?
a ’ J-:
V4l U4l . 1121 i

Y
Y
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>
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CornacHo mpaBHIly MOMEHTOB JTOCKa Oy/IeT B PaBHOBECHH, €CITU aJiredpandeckas CcyMmMa MOMEHTOB
MIPUIIOKEHHBIX K Hell ¢ mwibl Tspkectr FT (MT) 1 ickomoit critel F(M) paBHa HyJ1O:

M—M.=0

PaszHbie 3HaKM Tepes MOMEHTaMH CHJI O3HA4aloT, 4To Fr u F BpaIalOT JIOCKY B TPOTHBOIOJIOHBIX
HarpaBiieHusax. YuurtbiBas (1.2.17), nonydaem:

F-d—Fy dy=0,

rae d u dr - reun cun, F u FT coorBeTcTBEeHHO.

W3 pucyHka BUAHO, 4TO d = d = ii
CrnenoBartenbHO,

1 1
F-—l—F.-—1=0

4 4

Tx. Fr=mg, F=mg = 10-9,8 = 98H.
OtBet: F =98 H.

IMpumep 3.
Kakyto ckopocTh Ha/I0 COOOIINTH CITyTHUKY, YTOOBI BBIBECTH €r0 Ha KPYroByio opouty Ha BbicoTe 400 kM
OT IIOBEPXHOCTH 3eMJIU?

Hano: Pemienue:
h =400 km =4*105m | CyTHHK JBUTAETCSI BOKPYT 3€MITH MO JEHCTBUEM TOJIBKO CHIIBI TSDKECTH
v-? (em. (1.2.8):

M- m

F.=G——
T 2

(R + 1)
CormacHo BTOpoMy 3akoHY HpIOTOHa cHia TSDKECTH COOOIIAT CHYTHUKY LIEHTPOCTPEMHTEIBHOE
yCKOpeHI/IeI

2

W

Fr=ma=m .
R3+h

—11 Hoa®

0 =

[ToacraBuM yncneHHbBIEC JaHHBIC: TPABUTALMOHHAS IOCTOSIHHAA G = 6,672 - 1
Macca 3emun M = 5,976*%1024

| —11 z4a
6,672 -10 -5, 976-10 M KM
= | — =7,66-10°—=7,66—.
A &4 10° +4.10 c £
KM
OtBeT: v = 7,66 —.
C

IIpumep 4.
ITpu momouM Mpy>XKMHHOTO AMHAMOMETpA C YCKOpeHueM 3 M/c2 , HalpaBJIEHHBIM BBEPX, MOJHUMAIOT TPY3
Maccoi 1 kr. HaliTu yayimHeHue npyKuHbl TMHaAMOMETpa, eciu ee xkectkoctb 800 H/m.

Jano: Pemenne:

a=3wm/c2 N300pa3um cxemy AEUCTBYIOUIMX HAa Tpy3 CWJ, NMPHUKIAAbIBas MX K LEHTPY
m =2 kr TSKECTH TeJa.

r =800 H/m

X-?

'T

AAA/
LAA A%
«
=2
-l

F,

A 4

3anumiem BTOpoit 3akoH Hpr0TOHA B TIPOEKITMH Ha OCh Y:
F F_ = ma.

wmp  fm

YuutsiBas, uto F,,, = kxu F,, = mg, nonyyaemkx — mg = ma



mig+al
" .
HOI[CTaBJ'IHeM YUCJICHHBIC 3HAYCHU A

2(9,8+3)
~ 800
OtBeT: x = 3,2 cMm.
IIpumep S.
He nedopmupoBannas mnpyxkuna ¢ kodpduimentom xectkoctu 100 H/m mmeer mmuny 40 cm. Ilpwm
BpAIllEHUH CUCTEMBI B T'OPU30HTAJIBHOM IJIOCKOCTH C IMepuoaoM 2 ¢ rpy3 maccoil 500 r pacrtsarusaer
npyxuHy. Haiftu [iuny npy>KUHbI Py BpallleHUH.

Beipazum x: x =

= 0,032x = 3,2cMm

Hano: Pemenue:
k =100 H/m 3

ynp

0=2¢ hwwwasag

:‘nj500r=0,51<r A

Cuna ynpyroctu Fymp coobiaeT rpy3y HeHTpOCTPEMUTENIbHOE YCKOPEHUE:

Fonp = ma,

_ v _ 4”1
rae a — T =
JluHa MpY>KUHBI B PACTSIHYTOM COCTOSIHUY | SIBIII€TCS painycoM BpallleHHsl.
Cornacho (1.2.13) Monynb cuiibl yipyroctu

Frpp = kx = k(1 — 1)

amntl

CnenosarensHo, k(I —1,)=m =

Bripakaewm 1:

T R
kT2 —4mim 1_4?’!.'21?]
kT?

IloxcraBisieM 4uCIIEHHBIE 3HAYCHUS:
0.4
= =042 =42 cum,

ams.n,5
10D-4

Otset: 1 =42 cm.

ITpumep 6.

Ha ropusonTtansHo# Bpamarorieiicss miatgopme JexKUT Tpy3 Ha pacctosau S0cMm ot ocu. Kakum moimken
ObITh K03(DPHUIIMEHT TpeHUs, YTOOBI TPY3 HE CKONB3WI MO MmiIaTdopMe, ecil OHa BpallaeTcs ¢ 4acToTou 12
00/MHuH.

Hano: Pemenne:
R=50cm=0,5m

u =12 mun-1=0,2 c-
1

n-?

Tak kak rpy3 ABUTaeTCsl O OKPYKHOCTH, TO OH 00Ja/laeT IEHTPOCTPEMHUTEIbHBIM YCKOPEHHEM, KOTOPOe
—
coobmaer emy cuia TpeHus F, IIpu 5TOM paccTOsHHE OT OCH BPALICHHs [0 IPy3a SIBISICTCS PAIHyCcoM

—
OKPYKHOCTH, TI0 KOTOPOM JIBMXKETCS Ipy3. Kpome cuibl TpeHuUs Ha Irpy3 IEUCTBYIOT CHIIA TSKECTH F U cuia

—
peakunu onopsl N.

Bropoii 3akoH HeroTOoHA B mpoeknyy Ha ocu X U Y:
Fp = ma,

N - FI- = ':'.



VuwuteiBas, uto Fr = mg, a = 4r’n* R u F mp = uN, nosyyaem
N =Fp =mg,F,, = u - mg,upmg = mén’n’R.
4rtn®R
g
[ToxcraBisieM YnCIEHHbBIE 3HAUEHNUS
Py |
_4m u:;} 0.5 _ 0,08.
Otget: n = 0,08.
IIpumep 7.
I'py3 maccoit 100 kr nepemeniaroT paBHOYCKOPEHHO MO FTOPU30HTAJILHON MOBEPXHOCTH, Npuiaras cuiry 200
H nanpasnennyro noj yriaom 30° xk ropu3onTy. C KakuM YCKOPEHHEM JIBUTAETCS TeIo, eciau Kod(duuneHt
Tpenus 0,17

Bripaxkaem p: g =

Jano: Pemenne:
m = 100 kr N3o0pa3zum cxeMy IEHCTBYIOIIMX HA TEJIO CUJI, MPUKIIAIBIBAs UX K LIEHTPY
F=200 H TSKECTH Tea.
a=30° Y1

=0.1 =
H 70, A 7
a-: Iiw | o X

/.//I.7/ '7 &S I L S
TE

3anumiem BTOpoi 3akoH HproToHa B IpoeKIusax Ha ocu X U Y:
F-cosa —F,, =ma, (1)
N +F-sine—F, =0 (2)
Bripazum u3 (2) Moaynb cuiibl peakiiuu onops N
N =F,—F-sina.
YuautbiBas, 4tof,,, = p-Nun F,. = mg, noxy4aem:
Fr=p- ICFT —F- sina:j = p(mg —F- sina:j_
[Toacrasnsiem moy4eHHOE BBIpAXKEHHUE TSI MOAYJIsl CUJIbI TpeHUs B (1) U BeIpakaeM MOJYJIb YCKOPEHUSI.
F-cosa —u(mg — F - sina) = ma,
_ F-cosa—plmg—F-cin a)

™

=
200 - %3 —0,1(100- 9,8 — 200- 0,5) M
o= =0,85—
. 100 c
Otser: a = 0,85 .
ITpumep 8.

C KakuM YCKOpPEHHEM COCKaJIb3bIBaeT OpPYCOK C HAKJIOHHOHM IJIOCKOCTH C yrjioM HakinoHa 30° mpu
koa¢pdunuente tpenus 0,47

HaHno: Pemenue:
— o o —_* —

a=30 Ha Opycok neiicTByroT cuna Tskectd F, , clila peakiuu onopsl N 1 cuiia
= —

=04 TpeHud F,,,.

a-? i

Ocp X HarmpaBUM BHU3 BJI0JIb INIOCKOCTH, OCh Y - MEPHEHAUKYIISIPHO TOBEPXHOCTHU MIOCKOCTH. 3alUIIEM
BTOpOM 3aKOH HbIOTOHA B MPOEKIMIX HA OCH:

Fr-sina—F,, =ma, (1)

N—F, -cosa =0, (2)



U3 (2) cnenyer: N =1 cosa,

YuuteiBas, uto F,, = uNuF, = mg, noaydaem

Fop = " Fy rcosa =pu-mg-cosa.

IToacransemM MOIYYEHHOE BEIPAKEHHUE IS Fypy B (1) M BBIP@XKAaEM MOMYJIb YCKOPEHHUSL:
mg - sina — @ -myg - cosa = ma,

a=g(sina— u-cosa),

a=98(05-04-2)=15%

M
OtrBeT: @ = 1,55—5.
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KoHTpoJsibHBIE BONPOCHI JI CAMOINPOBEPKH
Uto Takoe MatepualibHasi TOYKA?
Yro Takoe Teio orcuera?
Kaxkue cucreMbl Ha3bIBalOT KOHCEPBATUBHBIMU?
Uto Takoe UMITYIBCOM CHIIbI?
UYro u3yuyaer 1MHaMuKa?
Onpenenenne MOITHOCTH. DOPMYJITBI MOIITHOCTH.
Kakwue cuibl Ha3pIBalOT BHYTPEHHUMU? BHEITHUMM ?
Yrto Takoe abCOIIIOTHOE TBEPOE TEIO0?
YT0 Takoe JIMHUA OEHUCTBUA CUIBI?
Uto Ha3bIBAIOT SHEPTUECH?
ChopmynupyiiTe TeOpeMy 0 KHHETHIECKON YHEPTHUH.
Urto Takoe yrioBasi CKOpocTh? B Kakux eMHHIIaX OHA U3MepsieTcs?
Uto Takoe cuiibl ynpyroctu?
Uro Ha3bIBaIOT paboTOM?

Urto Takoe nepuo BpaiieHusa? B kakux equHuIax OH u3MepsieTcs?
Urto Takoe cuna peakiuu onopsl? KakoBo ee HanpasieHue?
UTto Ha3BIBAIOT MOTEHIIUAIIBHOM SHEPTHEH?

Chopmynupyiite 3aK0H coXpaHeHHS UMITYJIbca. [louemy oH siBisieTcst GyHIaMEeHTaIbHBIM 3aKOHOM?

YTto Takoe yacTtoTa BpaI_I_IeHI/ISI? B xakux egunuiiax oHa I/I3MCpHCTC5{?
Yro Takoe Bec Teaa?



=

=
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NuauBuayanbHble 321aHUA K PAKTHYeCKOl padoTe No2

Bapuant Nel

C xaxum YCKOpPEHHEM JBUXKETCS Ipu pa3ldere peakTHBHBIA camoneT maccoil 60 T, eciu cuia TATH
nsurareneit 90 kH?

[Tokosmasics xokkeitHas maitba maccoit 250 r mocie yaapa kiromkoi, amsmierocs 0,02 ¢, CKOJIb3UT 10 JIbY
co ckopocThio 30 m/c. OnpeneanuTs CPETHIOK CHUITY yaapa.

Haiitn HauanbHyto ckopocTh Tesna Maccoi 600 r, ecnu noxa aeiictsuem cuibl 8 H Ha paccrosnun 120 oM,
OHO JIOCTHUTJIO CKOPOCTHU 6 M/C, IBUTasiCh MPSIMOJIMHEHHO.

Bapuant Ne2

Kaxas cuna cooOIaer Temy Maccoii 5 kr yckopenue 4 m/c??

[Ton nevictBuem cuibl 150 H Teno aBukeTcs: MPSMOJUMHENMHO TaK, 4TO €ro KOOpJAWMHATA U3MEHSAETCS IO
3aKOHY x=100+5t+0,5t>. KakoBa macca Tea?

[Tokosimeecst Teno maccoit 400 r mox peiictBuemM cuiibl 8 H mpuoOpeno ckopocts 36 kM/4. Haiitu myTsh,
KOTOPBIX ITPOLLLIO TEJIO.

Bapuant Ne3

OnpezenuTe CUITy, HOJ AEHCTBHEM KOTOPOii Tero Maccoit S00 T ABMKeTCs ¢ ycKopeHueM 2 m/c?,

CHapsin maccoid 15 kr npu BeICTpene mpuodperaeT ckopocts 600 m/c. Haiinure cpeHIO CUTy, ¢ KOTOPOH
MOPOXOBBIC Ta3bl JABAT Ha CHApsJ, €CIU JUIMHA CTBOia opymus 1,8 M. JIBrbkeHHe cHapsia B CTBOJIC
CUMTANTE PaBHOYCKOPEHHBIM.

Kakyto ckopoctb mprobperno nokosiieecs Teso maccor 500 r, eciu moj AeiictBueM cuiibl 5 H oHO mpomuio
nyTh B 80 cM?

Bapuant Ned

Omnpenenure Maccy GpyTOOIBLHOTO Ms4a, €CIH Mocie yaapa oH npuodpen yckoperue 500 M/c?, a cua yaapa
ObuTa paBHa 420 H.

Haiigure npoekuuio cuisl Fy, neficTByromieii Ha Tesno maccoit 500 Kr, eciiu Telno IBUKETCS MPSIMOJIUHEWHO U
ero KOOpJMHATA H3MEHSETCS 110 3aKoHy x=20-10t+t2,

Ha teno maccoii 100 r B Teuenue 2 ¢ nelictBoBasia cwia 5 H. Onpenenuts MOAyiab MEPEMELIEHUS, €CIIH
JBH>)KEHUE MPSAMOJIMHENHOE.

Bapuant Ne5

Msa maccoit 0,5 kr nocie yaapa, juisterocst 0,02 ¢, npuoGperaer ckopoctsh 10 M/c. Halitu cpeanioro cuiry
ynapa.

BoauTtens aBTOMOOWIS Hayanm TOPMO3WUTh, KOI/Ia MalllMHA Haxoawnach Ha paccrossHun 200 M ot
3alpaBOYHOM CTaHIMM M JBUTajach K Hell co ckopocteio 20 M/c. KakoBa pomkHa OBITH cuia
COIIPOTHBIIEHUS IBUKEHUIO, YTOOB!I aBTOMOOMIIb Maccoit 1000 Kr ocTaHOBHUIIACh Y CTAaHIIMU?

Teno maccoit 400 r , gBUTasICh NPSIMOJIMHENHO ¢ HEKOTOPON HAaYaJIbHOM CKOPOCTHIO, 32 5 ¢ Mo JeicTBHEM
cuiiel 0,6 H nmpruoOpeno ckopocts 10 m/c. HaliTu HayalibHy0 CKOpOCTb Tela.

Bapuant Ne6

Cuma 60 H coo6mmaer Temy yckopenue 0,8 m/c?. Kakas cuma cOOBIIUT 3TOMy Tely yckopeHue 2 m/c??
JIKkHUK Maccoit 60 KT, UMEIOINN B KOHIIE CITyCKa ¢ TOpbl ckopocTh 10 M/c, octanoBumiics yepes 40 ¢ nocine
OKOHYAaHHA CITyCKa. OHpe}IeJ'II/ITI) MOAYJb CHUJIbI COIIPOTUBJICHUA ABHUXKCHUIO.

[Mapuk maccoit 500 r ckaTbIBaeTCs C HAKJIOHHOW TUIOCKOCTH JUTMHOM 80 cM, MMes HadalbHYIO0 CKOPOCTH 2
M/c. OtnpenenuTs, Kakyro CKOPOCTh UMEIT IAPUK B KOHIE HAKIIOHHOW IJIOCKOCTH, €CITH PABHOICHCTBYIOIAS
BCEX CHWJI, IEHCTBYIOIIMX Ha MIapHK, paBHa 10 H.

Bapuant Ne7

Jlnst paBHOMEpHOTO JIBIKEHHsI Opycka Maccoid S00r mo mepoxXxoBaTOW TOPHU3OHTAIBLHON IMOBEPXHOCTH
HeoOxomumo mpmwioxuth cuny Fi=1 H. C xakum yckopeHuem OyaeT ABUTaThCA OPYCOK MO JCHCTBHEM
cunbl F>=3H?

UYeMy paBeH BEC Tella MAaccoii M=2 KT NpH yCKOPEHHOM JBMKEHHH BBEpX C yckopeHHeM a=2 m/c?? Ilox
JNEWCTBUEM, KAKUX CHJI IBMOKETCS TEIO?



Teno maccoit M=2 Kr yCKOPEHHO MOAHUMAIOT TPOCHUKOM, MPOYHOCTh KOTOPOTO Ha pa3pbiB COCTABISET
Tm=50 H. [Ipu kakoM yCKOpEHUU Teja TPOCHK MOPBETCS?

Bapuant Ne8

Omnpenenure Maccy aBTOMOOWIISI, HA KOTOPBIA AeWcTBYyeT cwiia Tsaru F=15 kH, BbI3bIBaromiasi JBUKCHHE
aBTOMOOMIA ¢ yckoperueM a=1,5 mM/c?. Koa(hduIIeHT conpoTHBIeHNS IBHKEHHIO aBTOMOOUIA COCTaBIISET
k=0,06.

YeMy paBeH Bec Tela Maccoi M=0,5 KI IIpH JBUKEHHN BHHU3 ¢ ycKopeHHeM a=2,5 m/c?? Tlon meiicTBHeM,
KAaKUX CUJI JIBUXKETCS TEI0?

C kakuM ycKopeHueM OyneT JBHTaTthbcs Teao Maccod M=800 r Mo TOpHU3OHTAIBLHON MOBEPXHOCTH IO
neiicteuem cuibl F=2 H? Koadunuent tpenus p=0,2.

Bapuant Ne9

Omnpenenute cuily YOPYrocTH HUTH, KOTOpas BBI3BIBACT JBM)KEHHE Opycka IO TOPHU3OHTAIBHOMN
IIOBEPXHOCTH C YCKOpeHHeM a=2 Mm/c’. Macca Opycka M=0,6 kr, ko3(pdHIMEHT TpeHHs Opycka o
MOBEpPXHOCTH cocTaBisieT n=0,2.

YeMy paBHa cuja YHOPYrocTd HUTH, KOTOPOH TOAHMMAaeT BEPTHKAIBHO BBEpX rpy3 maccoii m=0,6 kr c
yckopeHnem a=2,2 m/c??

KakoBo yuIMHEHWE TIPYXKHHBI, TIOJ JCHCTBUEM KOTOpPOW OpYCOK IBMXKETCS [0 IIEPOXOBATOM
TOPU3OHTAIBHON MOBEPXHOCTH ¢ ycKopenueM a=2,2 mM/c?? KectkocTs npyxunsl k=100 H/m, Macca 6pycka
M=400 r, ko3 purueHT TpeHus o miockocth n=0,25.

Bapuant Nel0

ITpu kakoM yckopeHuH Opycka pa3opBeTCsl HUTh, IPOYHOCTh KOTOPOil Ha pa3pelB paBHa 2 H? Macca Gpycka
m=300r, ko3¢ purnment Tperust u=0,3. Bpycok IBMKETCS 110 TOPU3OHTATBHOMN MOBEPXHOCTH.

YeMy paBHa cuia yNpyrocTd HHUTH, K KOTOPOH MOABELIEH Ipy3 Maccoil M=1,5 Kr, mpu YCKOpEHHOM
JIBUKEHHH TPy3a BHU3 C yCKOpeHHeM a=2 M/c??

Kakasg cuna ympyroctu TpocuKa BBI30BET YCKOpPEHHME JIBUXKEHHE BBEpX Ipy3a Maccod mM=1,3 kr c
ycKopeHHneM a=2 m/c?

HNuTepHeT-pecypcsr:

1. DnexkTpoHHas OubOnMOTEeYHass cucTeMa Znanium [DJIEKTpOHHBIM pecypc] — Pexum
nocryna: https://znanium.com/ (nara obpamenus 16.09.2021r.)

CaiiTbl B cetu UHTEpHET:

1.Onnaitn 6mbimoTteka [ DneKTpoHHbBIN pecypc] — Pexxum nocryma: http://www.vbbooks.ru.
2.MlHTepHeT yHUBEpCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DNeKTpOHHBIN pecypc| — Pexum
noctyma: http: //www.intuit.ru.

Kpurepuu oueHuBanusi padoTbl 00y4alOMIUXCH HA MPAKTHYECKOM 3aHATHH
OueHka «OTJIUYHO» CTAaBUTCA, €CIIU 00YUYarONIUICS BBIOJHWI pPabOTy B MOJHOM OOBbEME
C COOJII0JICHMEM HEO0OXOIUMOM TOCIJIEI0BATEIbHOCTH, MPABWJILHO OTBETUII HA KOHTPOJIbHBIC
BOIPOCHKI, TPaMOTHO C(HOPMYJIMPOBAIT BHIBO/I.

OueHka «XOpouIo» CTaBUTCSA B TOM cllydae, €clid OOy4YaroIMiics BBITOJIHWI TPEOOBaHUS K
OIICHKE «OTJIMYHO», HO JOIMYCTHJI ONIMOKM B PEIICHUM 3a/ad, HEaKKypaTHO O(OpMuII
coziepkaHue paboThl, HE CHOPMYITHPOBAIT BHIBO/I.

OneHka «yJI0BJETBOPUTEIBLHO» CTABHUTCS, €CJIM padOTa BBHIMIOJHEHA HE MOJHOCTHIO H,
ecnu B xo/€ paboThl ObUIM JOMYIIEHBI CIACAYIOMNE OIMMOKH: 3HAYUTEIbHBIC OIMMOKH B
pEeIIeHNN 3aJlad, HEaKKypaTHO OQOpPMHII COJEpKaHue paldoThl, HEBEPHO OTBETHJI Ha
KOHTPOJIbHBIE BOTIPOCHI, HE C(HOPMYITUPOBAIT BHIBO/I.

OueHka «HeYJI0BJETBOPUTEIbLHO» CTABUTCA, €CIM OOYYalOIIHWIiCs HE TMOATOTOBUWICS K
BBINIOJTHEHUIO JAHHOW paboThl, MOJyYEHHBIE peE3ylbTaThl HE TMO3BOJSAIOT CielaTh
MPAaBWJIBHBIX BBIBOJIOB W TMOJHOCTBIO PACXOJATCS C TOCTABJICHHOM I€JIbI0, TOKa3bIBaJ
IJIOXWE 3HAHUS TEOPETUUECKOTO MaTepuana, PYKOBOJACTBO W TIOMOIIb CO CTOPOHBI



MIPETNOIaBaTeNisi U XOPOIIO MOATOTOBICHHBIX 00ydaromuxcs HeAPHEKTUBHBI M0 MPUUUHE
IJIOXOU MOATOTOBKH.

IIpakTuyeckoe 3ansaTHe Ne 6
Tema: «CljIbl B MeXaHUKeE»

Heab padorbi: HayunThcs onpeiesisiTe CUIIbI TSXKECTH, YIIPYTOCTH, TPEHUS C
MTOMOIIIBIO JTUHAMOMETPA U 3HATh PA3IAYUS MEXKIAY HUMM.

OobopyaoBanue: JluHamMomMeTp, MeTaJJIMUECKas IJIaCTUHA, HAXKauHas Oymara,
JepeBsiHHAS JIMHEHKA, OPYCKHU pa3IMndHOM MacCCHI.

Teopus:

1)/ IlunamomeTp- npudoOp sl UBMEPEHUSI CUIT

2) Cuna TSKECTH - cuia, C KOTOpoil 3emulst JeUCTBYET Ha Bce Tena. [Ipunoxena k
TeJly U HalpaBji€HA BEPTUKAJIBHO BHU3. F = mg

3) Cuna ynpyrocTtu - Cuiia, BO3HUKAOIIAs MPU YIPyTrux aedhopManusx , mpsmMo
MIPONOPITMOHATIFHAS YUCIICHHOMY 3HAYEHUIO U3MEHEHUS IIuHbl F = —kx

4) Cuja TpeHMs - CHjia, KOTOpas BO3HUKACT IIPH JBMKCHHUH OJHOT'O TeJia 10
MMOBEPXHOCTHU JIPYTOTO.

Xoa padoThi:

1.I3MepuTh CUITy TSXKECTH OPYCKOB.
2.3mMepuTh CUly yIpyroctu OpycKoB.
3. sMeputhb cuiy TpeHus OpyCcKOB.

Tabmnuia :

Ne F,,H Fp, H Fp, H Fyp, H Fyp, H
(mepeBo mo  (;mepeBo Mo  (AepeBO MO
TIEPEBY) METAILTY) HIepIIaBon

MJIOCKOCTH)

1

2

3

HNuTepHeT-pecypcesbi:
1. DnextponHas OubnuoTeuHas cuctema Znanium [DJIEKTpOHHBIM pecypc] — Pexum
nocryna: https://znanium.com/ (mara obpamenus 16.09.2021r.)

Kpurepuu oneHuBanusi padoThbl 00y4ar0IMXCs HA MPAKTHYECKOM 3aHATHM



OneHka «OTJMYHO» CTaBUTCS, €CIIA O0YYAIOMIMICS BHIMOJIHUI paboOTy B MOJTHOM 00beMe
C coO0IeHNeM He0OX0IMMOM MOCIEA0BATEIbHOCTH, MTPABIIIBHO OTBETHII HA KOHTPOJIbHBIE
BOIPOCHL, TPAMOTHO CPOPMYITUPOBAT BHIBOJ.

OuneHka «XOpoOUIO» CTAaBUTCS B TOM Cllydae, el 0Oy4darolIuiics BHITOTHUI TPeOOBaHUS K
OLIEHKE «OTJIMYHO», HO JONMYCTWJ OIIMOKM B PEUICHHM 3aJad, HEaAKKypaTHO O(opMuII
coJiep;kaHue padoThl, He CHOPMYIUPOBAI BHIBOJ,.

OneHka «yI0BJIETBOPUTEIbHO» CTABUTCA, €CIM pabOTa BHINOJHEHA HE MOJHOCTBIO M,
eciii B XojAe paboThl ObUIM AOMYLIEHBI CIEIYIOIIWE OLIMOKW: 3HAUMTEIbHbIE OLIMOKU B
pElIEHNU 3a/ad, HEAKKypaTHO O(OpMMII cojaepKaHHE padOThl, HEBEPHO OTBETHWJI HA
KOHTPOJIbHBIE BOIIPOCHI, HE C(HOPMYJINPOBAI BBIBO/I.

OueHka «HeYI0BJIETBOPHUTEIBHO» CTABUTCSA, €CIM OOYYalOUIMiiCsl HE TMOJATOTOBHICSA K
BBITIOJTHEHUIO JaHHOM paboThl, TMOJIyY€HHbIE pE3yNbTaThl HE TMO3BOJIAIOT CHENaTh
MPAaBUJIBHBIX BBIBOJIOB U IMOJIHOCTBIO PACXOJATCS C MOCTABICHHOW LEJbI0, MOKa3bIBall
IUIOXHE 3HAHUS TEOPETHMUYECKOTO MaTepuaina, PYKOBOJACTBO U IOMOIIb CO CTOPOHBI
mpenojaBaTesis U XOpOIIO MOJATOTOBJICHHBIX OOydarommxcs Hed(P(PEKTUBHBI MO MPHUUHUHE
IJIOXOU MOATOTOBKH.

IIpakTu4yeckoe 3ansitue Ne 7
KonTtpoJsbHas pabora no reme: 3akonbl fuHaMuku HeroToHa.

Heab padoThl. TpUMEHUTHh POPMYIIBI AJI HAXOXKICHUS XapaKTEPUCTUK MEXaHMYECKHX JBM)KEHUN pPa3HBIX
BUJIOB, IPUMEHSATH 3aKOHBI HbIOTOHA JIsI pellIeHus 3a/1a4 Ha JIBI)KEHUE C YCKOPEHUEM, HCIIOIb30BaTh
3aKOHBI COXPaHEHUS UMITYJIbCa U SHEPTUH JIJIsl peLIeHMs 3a/1a4 Ha B3aUMOJICHCTBUE TEII.
Beinosinus 1annyo padory, Bel cmoikere:
- peliath pacyeTHbIE U KAUECTBEHHBIE 331aUu 110 TeME « MexaHuka»
JAupaKkTuyeckoe OCHALIEHHE MPAKTHYECKOT0 3aHATHS
® yKa3aHUS MO BHINOJHEHHUIO MPAKTUYECKOTO 3a/1aHNUS;
e pabouas TeTpaJlb C KOHCIIEKTaMU

IIpexne 4yeM NPUCTYNUTH K NPAKTHYECKOH padoTe, 0TBEThTE MHCbMEHHO HA TEOpPeTHYEeCKHUe
BOIIPOCHI.
IBapuanT

1.Copmynupyiite onpeneneHne NOHATHI «KMEXaHUYECKOE IBUKEHUEY.

2. [lepeuncnure XxapakTEepUCTUKU PaBHOYCKOPEHHOIO JBUKEHHUS.

3. 3anumute Gopmyny, 0003HaAUCHHE U €TUHHIIBI H3MEPEHUS CPEeAHENH CKOPOCTH.

4. Chopmynupyiite 1 3akon HproToHa.

5. 3anumute GOopMYyIUPOBKY U (POPMYITy BHIUMCICHHS 3aKOHA coxpaHeHus 3Hepruu (Gopmyny

pacmucars).

6. Chopmynupyiite onpeieeHue MOHATUS «KMEXaHUUECKUE KOJIeOaHUsI».
2 BapuaHT

1. Chopmynupyiite onpeneneHrue MOHATHS «KMEXaHHUECKasi YHEPTUS.

2. [lepeuncnure XapakKTepUCTUKA PABHOMEPHOTO JABHKEHHS.

3. 3anummute hopmMynupoBKy 3 3akoHa HeioToHA.

4. HazoBuTe, OT KaKMX BEJIMYMH 3aBUCUT CUJIA BCEMUPHOTO TSTOTEHHUS.

5. 3anumute GopMyiTy BEIUUCICHHS 3aKOHA COXpaHeHus umnyibca. (Dopmyny pacnucars).

6. 3anuiuTe 06003HAYEHUE U €AUHULBI H3MEPEHHsI YacTOTHI ,[I€PHUO0/1a, IIUKINYECKON YacTOTHI.

[TpuBeném oO1IMi aNropuT™ petieHus: pacu€THOM 3aauu 1o (hU3MKe.
1. Ilpouumatime mexcm ¢huzuueckoi pacuémuou 3a0aqu.
2. 3anuwume Kpamko yciosue u mpebosanue 3a0ayu ¢ NOMOWbI0 0OUWENPUHAMBIX YCIOBHbIX
00603HaueHuUll.
3. Ilposepumb 6ce nu ghuzuueckue 6eaudUHbl NPUBEOEHBI 8 CUCTNEMY eOUHUY,.



S

9.

BbINOIHUMYb YeMKUL, NOHAMHBIU PUCYHOK, HE 3A2POMONCOAs €20 TUWHUMU, He NPUHYURUATbHBIMU
oemansamu, eciu 3a0a4a moxcem Oblms peuleHa 6e3 pucyHKka, e2o oeiams He ciedyem (8 yeusax
IKOHOMUU BPEMEHIL,).

Cocmasbme usuueckue popmynvl, ypasHenus 8 COOMEEmMCmsaUn ¢ COOEPHCAHUEM PACYEMHOU
3a0auu u eé mpebosaHusM.

Cocmagbme payuoHanbHblll NIAH PeuenUs 3a0a4u

IIpooymaiime, kaxkue donoiHumenbhvie OAHHbLE MONCHO U3BTEUb U3 (HOPMYI, YPAGHEHU 0I5
peanuzayuu mpedo8anull 3a0a4u.

IIpouzsedume 6ce HeoOX00UMbBIE 8 OAHHOU 3a0aie 0eticmaUsl ¢ 3a0AHHOU MaAmemMamu4ecKou
MOYHOCMBIO.

3anuwume nonyuenHwll 0Omeem.

[Ipumep pemteHus 3a1aun: Berancaute maccy rpysa MoJBeIIeHHOTO Ha IPYKHUHE dKeCTKOCThI0 250 H/m,

eciu oH coepmaeT 20 konebanwmii 3a 16 c.
Ananu3s ycnosus. KonrdecTBeHHas CTOpOHA 3a7a4M - JaHO Bpems 16¢ u uuciio konedbanwmii 20.

Koaddunment xectroctu npyxkunbl 250 H\m. Beraucints Macey rpy3a. KauectBeHHast cropoHa 3a1auu —
NPYKUHHBIA MasTHUK COBEPILIAET KOJICOAHNUS.
ANTrOpUTM peleHus:

[TpyXUHHBIN MasSTHUK COBEPIIACT KOJICOAHUS C ONPEICTICHHON YaCTOTON U EPUOIOM
3Hast nepuo] KoyebaHus npy>kuHHOro MasTHUKa (Popmyny ToMcOHA) MOXKHO BBIPA3UTh MacCy

rpysa.

Jano: Pemienue:
K =250 H™m l.v =N, T=Il/v
t=16¢ m
2.® T T=27.|—
N=20 opMmyJia 10MCOHA TT \/;
y 1 m
Haidru 3. lpupaBusiem _ — 27|+
m-? v K

4. YtoObl H30aBUTBCA OT KOpPHS BO3BEIEM
JeBble W  TpaBble YacTM B  KBajpar

et
v k

5. Bepazum u3 ¢opmynbl  Maccy rpysa
m=1*k/v?4r?

6. IToacraBiser quciia u cUUTaeM
v=N/t=20/16=1,25T'n, m=1-250/1,25% 4-3,14?
=250/1,56-4-9,86=>5xr

OTBer: 5 kT

Pemute CJICAVYIOMMNEC 3a4a491 CaMOCTOATCJIBHO.

1 BapuaHr.

1. Paccuuraiite myTh TOPMOKEHUS aBTOMOOMIISI, €CJIM U3BECTHO, YTO JI0 OCTAHOBKH OH JIBUTAJICS CO
ckopocThio 20 M/C B TeueHUH 5 C.

2.Teno Maccoii 4 Kr 101 AeficTBHEM HEKOTOPOii CHITEl pHOGpeno yckopenue 2 M\c?. Beruncnure,
KaKoe yCKOopeHue MpruoOpeTeT Tesio Maccoit 10 Kr mox JeHCTBUEM TaKOM K€ CHITHI.

3.Bbruucnute yacToTy CBOOOJHBIX KOJIeOaHUI Tella Ha IpYy>KUHe, eciu Teo Maccoit 200 r.
coBepIIaeT KojeOaHus Ha MPYKUHE, )KECTKOCTh KOTopoi 2 kH/m.

4.PaccunTaiite, ¢ Kakoi cHJION npuTAruBaroTcs 3emis U JIyHa, eciiu paccTOsTHUE MEXKAY HUMU
3,8*108 M. Macca 3emmu 6*10%* xr, a macca JIynsr 7*10%2 k.

5.C HenoABMKHOM JIOIKH, Macca KOTOPOi BMECTe ¢ 4eJI0BEeKOM 255 Kr, OpocatoT Ha O6eper Becio
Maccom 5 KT ¢ TOPU30HTAIILHON CKOPOCTBIO OTHOCUTEIRHO 3eMiu 10 M/c. Berauciure kakyro
CKOpOCTh MPUOOPETAET JOAKA.



2 BapuaHT.
1. BeruucauTe 9acToTy M mepuoj] KoJieOaHUsl WTJIbI IBEHHOM MAIIMHKH, coBepaniieii 30 MOIHBIX
Kosebanuii 3a 60 c.
2.VkioH jumHHO# 100M TeDKHUK mpomren 3a 20c, nBurasch ¢ yckoperueM 0,3 m/c? . Paccunraiite
CKOPOCTb JIbDKHHKA B HaYaJI€ U B KOHIIE YKJIOHA.
3. Beruucnute, 3a kakoe BpeMst Tesio maccoit 100r u3MEeHUT CBOO CKOPOCTh OT S M/c 110 15 m/c on
neiicreueM cuibl 0,5 H.
4. Uemy paBHa )KECTKOCTb JJATYHHOT'O CTEPXKHS, €ciiu noJ AeiictBueM rpy3a 1000H on ymamics na
Imm?
5.PaccuuTaiite, 10 KaKOi BBICOTHI OTHSUIICS OPOILICHHBIN MsY, €CIIM MOTeHIUATbHAS YHEPTUS
OTHOCHUTEIBLHO 3eMJIM Ha 3TOM BbICOTE OKa3zajnack paBHoi 60 [x. Macca msiua 300r.

[TpuBeném oOIIMIA aITOPUTM PEIICHHS KaueCTBEHHOM 3a/1au 1Mo (U3UKe
1) Ilpouumatime mexcm ¢usuueckoil 3a0aqu.
2) Ilpoananuszupyii yciosue 3a0auu.
3) Bowinuwiu nepeuets s81eHuUll, 0 KOMOPLIX UOEN peub 8 3a0ade U Ux 63aumMoCssi3u.
4) 3anuwu ocHoBHbIE MeopemuiecKue NON0NCeHUs, HeoOX00uMble OJisl PEUenUsl 3a0aqu (KauecmeeHHas
CMOpoHa 3a0a4u).
5) Ilpoananuszupyii u coenail cpasHenust XapaKmepucmuk s181eHuil.

6) Coenaii 6v1600.

ITpumep pemenus 3agaun: OObsCHUTE, KTO B MOJIETE MalleT KPbUIbSIMU Yallle: MyXa Ui koMap?
Ananns ycnosus. KauecTBeHHast CTOPOHA 3a4a4y — BO BPEMS IBUIKEHUS HACEKOMBIE COBEPILIAIOT
KosieOaTebHbIe IBH)KEHUS KPbUIbSIMU, TEM CaMbIM CO3/1aBasi 3BYKOBYIO BOJIHY. UeM BblIIe 4acTOTa
Kosie0aHui, TeM BbIIIE 3BYK. 3HAUUT, KOMap Yalle MalleT KPbUIbsSMU.

Pemute CJICAVIOMIHNEC 3a4a91 CaMOCTOATCJIbHO.

1 BapuaHr.
6.00BsICHUTE, TTOYEMy aBTOMOOWITIO TPYTHO TPOHYTHCS C MECTa Ha 00JICACHEIION Topore.
7.00bsICHUTE HA KaKyI0 BETHYHMHY - YACTOTY WJIH JTMHY BOJIHBI pearupyer 4eI0BeuecKoe yxo.

2 BapuaHT.
6.00BsCHHTE, TI0YEMY 3BYKOBBIE BOJIHBI PACIPOCTPAHSIIOTCS ObICTpee B COJICHOM BOJIE, UEM B
IIPECHOM.
7.00bsIHUTE, CMOKET JIM aBTOMOOMIIb IBUTAThCSI PABHOMEPHO 10 TOPU30HTAIBHOMY IIOCCE C
BBIKJIIOYEHHBIM ABUrareneM. [louemy?

HNuTepHeT-pecypcenl:

1. DnextponHas OubOamMoTeuHas cuctema Znanium [DJEKTpOHHBIM pecypc] — Pexum
noctymna: https://znanium.com/ (nata oopamenus 16.09.2021r.)

Caiitel B cetu UnTepHer:

1.OHnnaitn 6ubamoTeka [ DIeKTpOHHBIN pecypc] — Pesxkum moctyna: http://www.vbbooks.ru.
2.MlHTepHeT yHUBEpCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DNeKTpOHHBIN pecypc| — Pexxum
noctyma: http: //www.intuit.ru.

Kputepunu oneHuBaHus PadoThl 00yYaAKOUIMXCHA HA MPAKTUYECKOM 3aHATHH
OneHka «OTJMYHO» CTAaBUTCS, €CIIU 00YUaIOUINIICS BHIMOIHUI paboTy B MOJHOM 00beMe
C coOJII0IeHneM He0OX0IMMOM MOCIeA0BaTEIbHOCTH, TPABIIIBHO OTBETHII HA KOHTPOJIbHBIE
BOIPOCHL, TPaMOTHO CPOPMYITUPOBAT BHIBOJ.

OneHka «XOpouIo» CTaBUTCS B TOM Cllydae, el 0Oydaroluics BHITOJHUIT TPeOOBAHUS K
OLICHKE «OTJIMYHO», HO JOMYCTHJI OUIMOKM B pEHIeHUH 33a7a4, HEAKKypaTHO OQOpMHUI
cojiepkaHue padoThl, HE CHOPMYIHUPOBAI BHIBO/I.

OuneHka «yI0BJETBOPUTEIBHO» CTABUTCS, €CJIM padoTa BBHIMOJHEHA HE MOJIHOCTHIO H,
€clM B X0/€ paboThl ObUIM JOMYUIEHBI CIEAYIOIIUE OIMMOKHW: 3HAYUTENbHbIE OIIMOKH B



pelIeHnr 3a/ad, HEaKKypaTHO oO(OopMHI cojaepkaHue pabOThl, HEBEPHO OTBETHJI Ha
KOHTPOJIbHBIE BOMIPOCHI, HE C(HOPMYITHPOBAIT BBIBO/I.

OneHka «HeyI0BJETBOPHUTEIBHO» CTAaBUTCSA, €CIM OOYyYalOUIMiiCsl HE MOATOTOBHJICSA K
BBIIIOJIHEHUIO JaHHOW padoOThl, IOJyYEHHbIE PE3YJbTaTbl HE IMO3BOJSIOT CHETIaTh
NPAaBUWIBHBIX BBIBOJIOB M IOJHOCTBIO PACXOIATCS C IOCTABICHHON UEIbI0, MOKa3bIBaJ
IUIOXWE 3HAHUS TEOPETUYECKOTO MaTepualia, PYKOBOJICTBO M IIOMOIIb CO CTOPOHBI
IpernojaBareiss ¥ XOpPOIIO MOJATOTOBJIEHHBIX OOydarouuxcsi Hed(PPEKTUBHBI MO MPUUYHHE
IJI0XOM MOATOTOBKH.

IIpakTHuyeckoe 3ansiTue Ne 8
KonTpoubnas padora Ne 2 «3akoHbl MexaHuku HeroToHa»

Bapuant 1
Teopernueckasi 4acTb

1. Kakas (uswueckas BeIWYMHA SIBISICTCS MEPOW HHEPTHOCTH Tela
A) sHeprus B) ckopocth
b) wmacca I') yckopenue

2. Ha teno peiictByror aBe cwibl -5 u 12 H. HaliTh paBHOIEHCTBYIOIIYIO 3THX CHJI, €CJIH YyIroJl
Mexay Humu 90 .

A) 13 H; b) 9 H; B) 5H; ) 2H.
3. C momomipi0 Kakoro mnpubopa HU3MEpSIOT CHITY

A) ammepmerpa B) nunamometpa

b) Becos I') cnumometpa

4. Yto Takoe mHEpIUs
A) cBoiicTBO npuoOperaTh YCKOpEHHE B) sBneHue coxpaHeHHs CKOpPOCTH
b) usmenenme ckopoctu I') aBnenune auddysun

5. B Kakux eIuHUIIAX H3MEPSIOT CHITY
A) m b) H B) H'wMm I Tx

6. Kakoit 3akoH HploTOHa yTBepikIaeT, 4To JeicTBHE OJHOTO Tella Ha JIpyroe Bceraa
COIPOBOXKAACTCS «IIPOTUBOIECUCTBUEM

A) 13akon HsroToHa B) 3 3akon HbroToHa
b) 2 3akon HrroToHa I') 4 3akon HproroHa
7. Bec 310 ...

A) Mepa HMHEPTHOCTH Tena

b) cunma ¢ xoTopoil Teno NEHCTBYET Ha ONOPY BCIEACTBUE NPUTSKEHUS K 3emiie
B) mepa rpaBUTAIllMOHHOTO B3aUMOJICHCTBUS Tela U 3eMIIU

I') cuna Tspxectn

8. I'me cuima TshKecTH HauOOJIbIIAs
A) Ha momroce B) na skxBatope
b) na BreicoTe 100 M I') B cpeguux mmporax

9. Kakyro maccy umeer Teno Becom 29,4 kH
A) 4T b) 2,90 T B) 6T I 10r



10. Kakas cuna TpeHUsT MUHUMAaJIbHAs
A) cuna TpeHUs TOKOS B) cuna tpenus kavyeHus
b) cuna peakuuu omnopsl I') cuna TpeHus CKoOJIbKEHUs

IIpakTnyeckasi 4acTb

1. Ilon nedictBuem cunsl 4 H npyxuna ymmnunace Ha 0,2 iM. HaillT KecTKOCTh NIpPY>KHUHBI.

2. Ha moxosimeecss Teno maccoit 300 r meiictByer B Teuenue 5 ¢ cuna 0,3 H. Kakyio ckopocTs
pUOOPETET TEJIO.

3. Haiitu ynnunenue OykcupHOro Tpoca ¢ xecTkocThio 100 kH/M mpu OykcMpOBKE aBTOMOOMIIA
Maccoit 2T ¢ yckopenuem 0,5 m/c?. TpenueMm npeneOpedb.

4. Haiitn Bec JeT4MKa — KOCMOHaBTa maccoil 80 Kr mpu cTapTe ¢ MOBEPXHOCTH 3€MJIM BEPTHUKAIBHO
BBEpPX C ycKopeHmeM 15 m/c 2.

5. Tpomnneitbyc maccoit 10 1, Tporasce ¢ mecta, npuodpen Ha nytu 80 M ckopocth 36 kM/u. Haiitu
KO3 (HUIIMEHT CONMPOTHBIICHHUS, €CJIM CHiIa TsIru paBHa 14 xH.

Bapuanr 2
Teoperuyeckass 4acTb

1. KOJ'II/IIIGCTBCHHy}O MEpy JEUCTBUS OJHOTO Tela Ha APYroe€, BCJICACTBUC KOTOpOﬁ TCl1a
an/Io6peTa}0T YCKOPCHUSA, HA3bIBAIOT

A) maccoit b) cunoii B) pabotoit I') naBnenuem

2. Tlox neiictBueM Kakoil cuibl 3emist aBUkeTcss BOKpyr ComHIia

A) Tpenus b) Beca B) rpaButauuu I') ynpyroctu

3. Kakum npubopom H3MepsSIOT BeC Telna

A) Becamu  b) nunamomerpom  B) nuneiikoit I') wacamu

4. Kakas u3 ¢opmys cCOOTBETCTBYeT 3amucu 2 3akoHa HproToHa

T 4T o

k

A) F= kAL B) Q== B) F=G

5. Kro u3 yd4eHbIX copMynupoBaid MPUHIUI OTHOCHUTEIBHOCTH B MEXaHHUKE

A) Tanuneo T'ammneit B) Hcaax HstotoH
b) I'enpu Kosenauiu I') Uorann Kemnep

6. Kak m3menutcs cuia BCCMUPHOTO TATOTCHUA MCKAY MATCpUAJIBHBIMU TOYKaMH, €CIIN
pacCTodHUC MCXKAY HUMHU YBCIUYHUTL B 3 pasa



10.

A) yBenuuutcs B 3 pasza B) ymenbmutcs B 9 pas
b) ymenwmmuTcs B 6 pas I') ymensmutcs B 3 pasza

YckopeHre CBOOOJHOTO MaJeHHUs BO3JIE MOBEPXHOCTH 3eMIIU

A) Be3lie OJMHAKOBO B) na momtoce Oouibiie, 4eM Ha IKBATOpE
b) Ha moimoce MeHbIne, 4em I') 3aBucutr ot reorpaduveckol MIMPOTHI HA IKBATOPE

TOLIKy, 4€pe3 KOTOPYHO BCEraa MnpoxoauT paBHOHeﬁCTBYIOIHaH BCCX CHJI TAXKCCTH, UTO
HefICTBYIOT Ha TCJ10, HA3bIBAIOT

A) TeOMEeTpUYECKUM IIEHTPOM B) Toukoit omopsl
b) uentpom TsxecTu I') Toukoil monBeca

UeMmy paBHa cujia TsbkecTH Tena maccoil 200 kr

A) 2xH b) 1 xH B) 0,5 kH I') 3,5xH
Kak HampaBieHbl cujla U YCKOpPEHHE Tema

A) MEepHeHAUKYISIPHO IPYT IPYTY B) npoTHBOMOIO0XKHO HaNpaBIICHBI
b) conamnpaBieHbl I') mon yrmom 45°

IIpakTHyeckass 4acThb

C xakuM yCKOpEHHEM JBUTaJICi NpU pa3dere peakTUBHBIM camoseT Maccoil 60 T, eciau cuia
Taru asurartene 90 xH.

ABTOMOOMIL Maccoi 2 T, Tporasch ¢ MecTa, nmporien nyts 120 M 3a

10 c. Haiitu cuimy TATH.
Ha npyxuny sxectkocteio 90 H/M moaBecunu rpy3 u oHa yuMHuiack Ha 5 cM. Haiitu maccy

rpysa.

KoadduuneHnt TpeHus ckoyibxkeHHs Mo03beB caHOK o cHer paBeH 0,12. Kakyroo cuiy aomkeH
MPUIIOKHUTH YEJTOBEK, YTOObl PaBHOMEPHO TAHYTh CaHW Maccod 50 Kr MO TOpHU30HTAIBHOMY

MyTH.

DNeKTpoBO3 TporaeT ¢ mecrta coctaB Maccoil 1600 T. C kakuM YCKOpEHHUEM IBUKETCS MOE3,
ecnu KOd(QUIIMEHT COMpOTHUBIIEHUS ABIKeHUI0 paBeH (,04.

HNuTepHeT-pecypcesbi:

1. DnextponHas OubnuMoTeuHas cucrema Znanium [DJeKTpoHHBIA pecypc] — Pexum
noctymna: https://znanium.com/ (1ata ooparenus 16.09.2021r.)

Caiitsl B cetu UnTepHeT:

1.Onnaitn 6ubnmnorexa [DnekTpoHHbIN pecypc] — Pexxum nocryna: http://www.vbbooks.ru.
2.MaTepHeT yHUBEpCUTET MHPOPMALIMOHHBIX TEXHOJOTHUI [DJIEKTpOHHBIN pecypc] — Pexxum
noctyma: http: //www.intuit.ru.

Kpurepuu onenuBanusi padoThbl 00y4aroIuMxcsl HA MPAKTHYECKOM 3aHATHM



OneHka «OTJMYHO» CTaBUTCS, €CIIA O0YYAIONIMICS BBIMOIHUI paboTy B MOJHOM 00BbeMe
c coO0IeHneM He0OX0IMMOM MOCIeA0BATEIbHOCTH, MPABUIIBHO OTBETUII HA KOHTPOJIbHBIE
BOIPOCHL, TPAMOTHO CPOPMYITUPOBAT BHIBOJ.

OuneHka «XOpoOUIO» CTAaBUTCS B TOM Cllydae, el 0Oy4darolIuiics BHITOTHUI TPeOOBaHUS K
OLIEHKE «OTJIMYHO», HO JONYCTUJ OWIMOKM B pPEIICHHWU 3a7ad, HEaKKypaTHO O(OpMHUI
coJiep;kaHue padoThl, He CHOPMYJINPOBAIT BBIBOI.

OneHka «yI0BJIETBOPUTEIbHO» CTABUTCA, €CIM pabOTa BHINOJHEHA HE MOJHOCTBIO M,
eciii B XojAe paboThl ObUIM AOMYLIEHBI CIEIYIOIIWE OLIMOKW: 3HAUMTEIbHbIE OLIMOKU B
pElICHNU 3a/ad, HEAaKKypaTHO O(OpMHI cojaepkKaHHe pabOThl, HEBEPHO OTBETWJ Ha
KOHTPOJIbHBIE BOIIPOCHI, HE C(HOPMYJINPOBAIT BBIBO/I.

OueHka «HeYI0BJIETBOPHUTEIBHO» CTABUTCSA, €CIM OOYYalOUIMiiCsl HE TMOJATOTOBHICSA K
BBITIOJTHEHUIO JaHHOM paboThl, TMOJIyY€HHbIE pE3yNbTaThl HE TMO3BOJIAIOT CHENaTh
MPAaBWIBHBIX BBIBOJIOB U TMOJIHOCTBIO PACXOJATCSA C MOCTABICHHOW IETbI0, MOKa3bIBal
IUIOXHE 3HAHUS TEOPETHMUYECKOTO MaTepuaina, PYKOBOJACTBO U IOMOIIb CO CTOPOHBI
mpenojaBaTesis U XOpOIIO MOJATOTOBJICHHBIX OOydarommxcs Hed(P(PEKTUBHBI MO MPHUUHUHE
IJIOXOU MOATOTOBKH.

JlabopaTopHbie 3ansiTus Ne 2
N3yuenne 0co0eHHOCTEH CHJIbI TPEHHSI (CKOJIbKEHHE).

Iean ypoka: u3yuuTh OCOOCHHOCTHM CHJIBI TpEHUS (CKOJIbKEHHS); H3MEPUTh
KO3 (OUITMEHT TPEHUS CKOJIBLKEHUS JIepeBa Mo JIEPEBY.

3apaum ypoka:

O6pasoBaTtenbHas:

e AKTyanu3alus U CUCTeMaTU3allusl 3HaHUU yJaluxcsi O CUJlax, Coco0ax ux
M3MEPEHNN.

o [IpuBuTHE BKYyCa K UCCIIEIOBATEIHLCKON paboTe.

e TlokasaTh CBsI3b PUBHUKHU C IPYTUMH 0011€00pa30BaATEIbHBIMU U CTICIIUATBLHBIMU
y4eOHBIMU MIPEIMETAMH.
PasBuBatowas:

e Pa3BuTHe NMo3HaBaTEIHLHOIO UHTEPECA.

o dopMupoBaHHe UCCIEA0BATEIBCKUX YMEHUMN U BRIYUCICHUE (PU3UUECKUX BEJIMUUH
C IOMOIIBIO OMBITHBIX JTAHHBIX.

o [Iponomxuth popMUpOBaHNE YMEHHUI YCTaHABINBATH MPUIMHHO-CIICICTBEHHBIC
CBSI3U MEXy (haKTaMU, BBIJIBUTATh TUIIOTE3bI, KX 0OOCHOBBIBATH U MPOBEPATH
JIOCTOBEPHOCT.

BocnutatenbHasn:



e Bocnuranue coTpynHudecTBa pu padoTe B Mapax, NP BHIIIOJIHEHUU
71a00pPaTOPHOTO IKCIEPUMEHTA.
o [Iponomxutrh popMUpOBaHUE MO3HABATEIHLHOIO UHTEPECa K MpeaMeTy «Dusukay;

KOMMYHUKATUBHBIX YMEHUH.
Tun ypoka: KOMIIIEKCHOTO TPUMEHEHUS 3HAHUI
MeToa opraHu3auMu. MHANBUYATbHBIN, GPOHTATBHBIN, TPYIIIOBOA.
MarepuajbHoe o0ecnieuenune: Kommnbrorep, NpoekTop, 3KpaH (111 TEMOHCTPALIMH
Npe3eHTalMH 10 JAHHOMY YPOKY), Habop abopaTopHoro o0opyaoBaHus «MexaHuKay;
npe3eHTanus 1o teme: “‘Cumna TpeHus”
Bpems npoBeneHusi: 45 MUHYT.
Mecto npoBeneHusi: KaOUHET QU3UKU.
MeTtoabl 00y4yeHus:
[TpuHuIMn opranu3anuy yueOHOTO Mpoliecca — ypoK-HCCIeI0BaHUE.
[legarornueckasi TEXHOJOTUSI — MPOEKTHO-UCCIEIOBATEIIbCKUNA METOJ, AESITEIbHOCTHBIN
IIOJIXOJ1, UCCIIEI0BATENbCKAs, AUATOTMYECKas JEATENbHOCTb
[lo oprann3allnOHHBIM (popMaM — HHAUBUAYaIbHAs, TPYNIIOBAsL.
ITo Tuny yrmpaBieHHs O3HABATEIbHON AEATEIbHOCTH — IO/ PYKOBOACTBOM IPEMOIAaBATENS,
caMoCTosITeNIbHas paboTa.
[To nogxony Kk peOEHKY — TMYHOCTHO-OPUEHTHPOBAHHOE, CBOOOIHOE BOCIIUTAHUE.
[To npeobnanaroieMy MeToly 0Oy4eHHUsI — METO/IbI OPTaHU3alMU U OCYLIECTBICHUS yueOHO-
MO3HABATEIBHON JIEATEIbHOCTH, METOJIbl CTUMYJIMPOBAHMS W MOTHBalUUU y4eOHOMH
NEeATENBHOCTH, METO/IbI KOHTPOJISL U CAMOKOHTPOJIS.

TexHosornu npuMeHsieMble Ha YpOKe:

- TEXHOJIOTHSI TUYHOCTHO-OPUEHTUPOBAHHOTO 00yUEHUS;

- 3I0pOBbecOeperaroIias TEXHOJOTHS;

- MTOMCKOBO-HCCIIEA0BATENBCKON NEATEIbHOCTH;

- MH(OPMAIIMOHHO-KOMMYHUKATUBHbIE TEXHOJIOTHH.

Ilinan ypoka:
1. Opranuzanus ypoka: MIOCTaHOBKA 3a7a4 U LIeJIM YPOKa — 2 MUHYTHI.

2. Nuctpykrax no Th - 3 MUHYTHI.
3. TloBTOpEeHHE TEOPETUUECKOTO MaTepHaia — 7 MUHYT.

4. Bemonnenue gabopatopHoit paboTel — 30 MUHYT.



5. IloaBenenue UTOroB, AOMAIIHEE 3a/1aHue, peIEKCUs — 3 MUHYTHI.

Xonxa ypoka
Opranu3aumoHHbIA MOMEHT. (cimaiial)

IpenonaBarennb: Cuina TpeHUs] UTPAET OYECHD OOJIBLIYIO POJIb B KU3HU KAXKJOTO YeIOBEKa U
BO Bcex oTpacisax TexHukd. C Hell npuxomutcss OOpOThCS, a B KAKHUX-TO CIydasx
yBennuuBaTh. [103TOMY O Hell Hajo 3HaTh KaK MOKHO Oosibuie. JIydimuii MeTos1 MO3HAHUS —

HCCIICAOBAHUC, SKCIICPUMCHT.

[lens ypoka: n3y4yuTh 0OCOOCHHOCTH CHJIBI TPEHUS (CKOJIBKEHHS ); H3MEPHUTH K03 PUImeHt

TPpCHUA CKOJIBXKCHHUA ACPCBA 110 ACPCBY.

HNucrpykrax no Th (cnaiin 2)

IIpenoxaBartenn: I[lpu BhIMOJHEHHH JTa0OpaTOPHOM pabOThI HEOOXOAUMO COOJIIOAATh
UHCTPpYKIUU 10 Th: ObITh BHUMATENbHBIMU U JUCHUILUIMHUPOBAHHBIMH, TOUYHO BBITIOJIHSTH
yKa3aHus TperojaBaTeNsi; HE MPUCTYNaTh K BBHINOJHEHHIO pPabOTBI 0€3 pa3pericHus
MIPEMNo/IaBaTelis; pa3MelaTh Npuodopkl, MaTepHUalibl, 000pyAOBaHHE Ha CBOEM pabodyeM MecTe
TaKuM 00pa3oM, YTOOBI HCKITIOYUTH UX IMaJICHUC WIN ONMPOKUIBIBAHUE; TIEPET BHITOTHCHUEM
paboOThl BHHMATEIIBHO H3yYWUTh €€ COJEpKaHHWE W HHCTPYKIIUIO €€ BBITOJHCHHS; IPHU

IIPpOBCACHNHU OIIBITOB HC ,Z[OHYCK&ﬁTG IMPCACIBbHBIX HAI'PY30K U3MCPUTCIIbHBIX HpI/I60pOB.

IloBTOpPEHME TEOPETHYECKOTO MaTepHajia

IIpenogaBartesb: UTo 3HAYNT HCCIEA0BATh CHILY TPEHHUS — 3TO 3HAUYMUT OINPEAEIIUTD: OT YETO
3aBHCHUT BEJIMYMHA €€; YTO HYXHO CcJlielaTh, YTOObl €€ YBEIUYMUTb, YMEHBIIUTH. XOJ
HAy4yHOIO0 MCCJIEJOBaHUs KOTOpBIM OyAeM IPOBOAMTH 3aKIIOYAETCS B  CIEAYIOLIEM:

UCxXo0Hvle hakmvl — 2unomesa — Cie0Cmeust — IKCNEePUMEHM —> 8blB0O.
[ToBTOpeHue npoiaeHHoro Matepuaina (oecena) (ciaiia 3)

o UYto0 MBI 3HaeM O cHJIe TpEHUA?

« UYro Takoe cuiia TpeHuUs?

« Kakue BUbI TpEHUS CYIIECTBYIOT?

« Ha3Bath npu4mHbBI TpEHUSI.

. CpaBHI/ITB pasHOro Bujaa CUJbl TPEHUSA 110 BEJIUYHNHE.



o Kak uzmeputs cuiy TpeHus?

Ecin nojaoxuTh Ha TOPU30HTAIBHYIO IOBEPXHOCTh OPYCOK M MOAEHCTBOBATh HA HETO
C JOCTAaTOYHOW CHJIOM B TOPU30HTAJIBHOM HANpAaBIEHWH, TO OPYCOK CTAHET JBUIaThCS.
Hetpyano yOeautbcs, 4To B 3TOM ciyyae Ha OpYyCOK JEHCTBYIOT YETBIPDE CHJIBL: B
BEPTUKAJIBHOM HAIIpaBJICHUU — CWJa TshkecTH P u cuia peakuuu onopbl N, paBHbIE 1O

MOIYJIIO IPOTHUBOIIOJOKHBIC II0 HAIIPABJIICHUIO;, B T'OPHU3OHTAJIBHOM HAIIPABJICHUMU — CHJIA

F,

Tsru F u MIPOTUBOIOJIOKHAS 10 HAMPABJICHUIO CHJIa TpeHust Tp. (chaiig 4)

S
TpeHue ckoJIbKEeHUSA

CH.1a TPeHHSA CKOJIbKCHHS Coiier OO

= ” 6 ri1IocKocmu
2 Kacanusl meil npu Ux
OMHOCUMERTBHOM
REPEMEULEHTIIU.

mpenue
CKORLIACENNST

Frp= I.J./Nr

mpeHLe
ROKOL

Madyrs cuns: mpenusn
CROALNCEHUSA NPOROPHHONAREN cMewenue
MOOVIIO CUABI PeaKyitil ONOPLL.

Cuna TPCHUSA CKOJILXKCHUS ITPOITOPIIUOHATIbBHA CUJIC
TAXKCCTH.

1 — koo durment Tpenus (6e3pazmepnblii ko> it

YtoO6bl OpYCOK ABUTAJICS PABHOMEPHO U MPAMOJIUHENHO, HYKHO, YTOOBI MOAYJIb CHUJIbI
TATH ObLT PABEH MOJYJIIO CUJIBI TPEHMUSL.

Ha »ToM ocHOBaH MeToa u3MepeHHs: cuiibl TpeHus. ClenyeT NpUIoKHTh K OpycKy
CHIIy TSTU, KOTopas OyJeT MoJIJepKUBAaTh PABHOMEPHOE MPSIMOJIUHEHHOE JBUKEHHUE 3TOTO

tena. [1o 3Toi cumne TAru onpenessitor MOAyJIb CUIIbl TPEHUS.

BoinosiHeHnue j1abopaTopHoii padoThb

1. Ucnonb3ys mraTus,

3aKpENUTe JIMHENKY O]l YIJIOM K CTOJY.

2. [lonoxure 6pycok Ha c

Pucvuok 1- Cxema nBuxeHus: Opycka



3aKPEIJICHHYIO MO/ YIJIOM
JEPEBSHHYIO JIMHEUKY.
3. MeHnsis yroyl HaKkJIOHa JJUHEWKH, HAUIUTE TAKOM MAKCUMAJIBHBIN YTOJI, IPU KOTOPOM
OpYCOK €eI11e TTOKOUTCH.
4.13MeppTe JUIMHY OCHOBAHMS JINHEWKHU U BBICOTY IOJbEMA JIMHEUKU.
5. Paccumraiite M = LZC. mo dopmyre
3HaueHue Kod((PpULIMEeHTa TPEHUS CKOJIBKEHUS IEPEBA O JEPEBO
6. BeBoxa
JKcnepuMeHTAIbHBbIE TaHHbIE (Claiin 6)

V3Mepuiu BBICOTY MOABEMA U JIIMHY OcHOBaHus juHeliku h=15+0,01 cm, d=5040,01

CM.
tge=h/d
tg=15/50=0,3000
&ge= 0,01/15+0,01/50=0,0009
Au= &ga* 1t
Ap=0,0009+0,3000=0,00027
BriBoa:

1. Koapdumment tpenus pasen 0,300000
2. IlorpemHocTth u3mepenus pasua 0,00027

IoaBenenune uToros (cnaiiyg 7)
Omeembme Ha 80NPOCHI:

1.3aBUCHUT M cuIa TPEHUS CKOJIbKEHHUS:

a) OT pojia TPYIIUXCS TOBEPXHOCTEMN ?

0) OT MIEPOXOBATOCTH TPYIIUXCS MOBEPXHOCTEN?

B) OT yIJjla HaKJIOHA JEPEBSIHHOM JIMHEWKU?

2. Kakumu criocob6amu MOXKHO YBEITUYUTh WM YMEHBIIUTH CUITY TPEHUS CKOTBKCHHUS?
3.CaemnaiiTe BBIBOJ O TOM, KaKas CHJIa OOJIbIIIE:

a) BeC Teja WM MaKCUMaJbHas CUJIa TPEHUS TTOKOs?

0) MakcHMaJbHAs CHJIa TPEHUS TIOKOSI HJIA CUJIa TPEHUS CKOJIbKEHUS?

B) Cujia TpCHUS CKOJbKCHUSA UJIM CHUJIa TPCHUA KadyeHus?



Cnenaem okoHuamenvubili 6b1600: OT YEr0 3aBUCUT CHJIA TPEHUS U OT Y€ro 3aBUCUT
K03 unmenT Tpenus: Cuna TpeHUsS 3aBUCUT OT Beca Tejla U OT COCTOSHUS MOBEPXHOCTH, a
K03 uUIIMEeHTa TPEHHS — OT COCTOSTHUS TIOBEPXHOCTH (Ciaii 8)

HNHTepHeT-pecypcenl:
1. OnexTtponHass OubnuMoTeuHass cucTemMa Znanium [DnekTpoHHBIH pecypc] — Pexum
nocryna: https://znanium.com/ (mata obpamenus 16.09.2021r.)
Caiitnl B cetu UnTEpHeET:
1.Onnaiin 6ubimoTeka [ DneKkTpoHHBIN pecypc] — Pexxum nmoctyma: http://www.vbbooks.ru.
2.MlHTepHET YHUBEPCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DNEeKTpOHHBIN pecypc| — Pexum
noctyma: http: //www.intuit.ru.

Kpurepuu oneHuBanusi padoTbl 00y4alOMIUXCH HA MPAKTHYECKOM 3aHSATHHA
OneHka «OTJIMYHO)» CTaBUTCS, €CIU 00YYAIOIUNCS BBIMOJHWI pabOTy B MOJHOM 00beMe
C cOOIOZICHUEM HEOOXO0IMMOM MOCIEI0BATEIbHOCTH, MPABUIILHO OTBETUJ HA KOHTPOJIbHBIC
BOIIPOCHI, TPAaMOTHO C(HOPMYITUPOBAIT BHIBOJ,.
OneHka «XOpomIo» CTaBUTCS B TOM Cllydae, €l 0Oy4daroluics BHITOJHUI TPeOOBaHUS K
OILICHKE «OTJIMYHO», HO JAOMYCTUJ OMIMOKM B PEIICHWH 3a7ad, HEaKKypaTHO O(OpMUI
cojiepkaHue padoThl, HE CHOPMYIHUPOBAI BHIBOJI.
OuneHka «yI0OBJIETBOPUTENBHO» CTABUTCS, €CIIM padOTa BBHINOJIHEHA HE IMOJHOCTHIO W,
€ClIM B X0/€ paboThl ObUIM JOMYHIEHBI CIEAYIOIINE OIIMOKHW: 3HAYUTENbHbIE OIIMOKH B
pEelIeHNH 3a/lay, HEaKKypaTHO OQOpPMMI COJEp)KaHHE paldOThl, HEBEPHO OTBETWJ Ha
KOHTPOJIbHBIE BOIPOCHI, HE C(HOPMYITUPOBAI BHIBO/I.
OueHka «Hey/AOBJIETBOPUTEJIbHO» CTABUTCS, €CIM OOYYarOIIMIICS HE MOATOTOBUICS K
BBINIOJTHEHUIO JIaHHOM paboThl, IOJIyY€HHbIE pE3yJbTaThl HE MO3BOJIAIOT CHENaTh
NPAaBWIbHBIX BBIBOJIOB U IOJIHOCTBIO PACXOJATCA C IOCTABJICHHOW LIEJbI0, IOKa3bIBall
IUIOXME 3HAHUS TEOPETHUYECKOT0 MaTepuaia, PYKOBOJACTBO U IMOMOLIb CO CTOPOHBI
npenojaBaTesis U XOpOIIO MOJATOTOBJICHHBIX OOydaromuxcs Hed((EKTUBHBI MO MPUYHUHE
IJTIOXOM ITOATOTOBKH.

IIpakTuyeckoe 3ansaTue Ne 9
IIpumMeHeHMe 3aKOHOB COXPAHEHHUS.

Llenu npoBe/IeHUs: TPOBEPUTH 3HAHUS, YMEHUS U HABBIKHU CTYJICHTOB 110 TEME
«3aKOHBI COXpaHEHUS B MEXAHUKE, BBISIBUTh MPOOEIbl B YCBOCHUU TEMBI.

JI1s1 mpoBeiCHUS MPAKTUYECKOTO 3aHATHS MPEIJIararoTcsi 7 BAPUAHTOB B KOTOPBIX
5 3agaHui:

3amganue Ne 1 Tect (6 6aioB)

3aganue Ne 2 5 3amau (o 2 Gasuta kaxaas)
3aganue Ne 3 3agaHue 1o pucyHKy (3 Oasma)
3aganue Ne 4 3aganue 1o pucyHKy (3 Oamia)
3aganue Ne 5 Ttect (12 Oanna)

Hroro: 34 6aaaa



ITpakTrueckast paboTa NPOBOJUTCS CPEIU CTYIEHTOB 1 Kypca
[IpakTrdeckas paboTta mpoBoauTcs B TeueHue 90 MuH.

BapI/IaHTI)I BaﬂaHHﬁ, OTBCTBI U KPUTCPHUA OLCHOK ITPHUJIArarOTCA.

Kpurepuii oneHok:
1. Ouenka «5» BoicTaBisgeTcs npu BoinosiHeHnn 90% npesaraeMbix 3aaHui, TO €CTh, €CIIU
HaOpaHo 34 - 32 GasioB.

2.0ueHka «4» BbIcTaBIgeTcs pu BbinoiHeHUU 70% mpeasiaraeMbIX 3aJIaHui, TO €CTh, €CIU
Habpano 32 - 26 6amioB.

3. OueHka «3» BBICTABISETCS MPHU BhINOJHEHUH 50% mpearaeMbIx 3aaHuid, TO €CThb, €CIIN
HabpaHo 26 - 17 Oamios.

4. OueHka «2» BbICTaBJAETCS MPU BeIOTHEHUU MeHee 50% mpeiaraeMbIiX 3aJ1aHui, TO
€CTb, €CJIM HaOpaHO MeHee 25 0aJIoB.

3aKoHBI COXpaHEeHHS] B MEXaHHKe
Bapuant Ne 1
3ananne Ne 1
1. B kakoM ciay4ae coBepiiaercsi padora?
A. Ulapux kamumcs no 21adkomy 20pu30HmMaAIbHOMY CHIOTY.
b. Kupnuu nescum na cmosne.
B. Asmonozepyzuux noonumaem epys.
2. lapuk ¢ HEKOTOPOii BHICOTHI NMA/IaeT HA MECOK M 3acTpeBaeT B HeM. Kakue nmpeBpaieHusi JHEPrum 3/1ech
MPOUCXOASAT?
A. [lomenyuanvnas suepaus wiapuka npespaujaemcss 8 KUHeMu4ecKylo IHepeuio, a KUHemuuecKas — 60
BHYMPEHHIOI.
b. Buympennss sHepausi wiapuxa npeepaujaemcs 8 KUHemu4ecKkyr, d KUHemuyecKas — 8 NOMeHYUAIbHYH.
B. Kunemuueckas snepaus wapuxa npespaujaemcsi 80 6HYmMpeHHION IHEPLUIO.

3. Kakoe BBIPA’KCHHUE ONPEaC/IICT UMITYJIbC Teaa?
2

A, ma 5. mo B. Ft r. W
2
4. Kakoii MexaHH4ecKoii JHeprueii o01aaeT pacTaHyTasi HIH CKATasA NPYKUHA?
A Kunemuueckotl. b. Ilomenyuanvroil. B.He o6na0aem mexanuueckou suepzuetl.
5. Kakas u3 nepeyuc/eHHbIX eIUHNUI SIBJISIETCS eAUHULell padoThI?
A. Iicoyno. b. Bamm. B. Heiomon. I Ilackane.  J]. Kunocpamm.

6. Kaxwue u3 nepeyncjeHHBIX HUKE BEJIHYHH AABJSIIOTCS BEKTOPHBIMY BeJIHYMHAME ?
1. padora 2.3Heprus 3. macca 4. ycKopeHHe
A. Tonvxo 1 B. Tonvko 2 B.123 I'. Tonvxo 4

3aganue Ne 2

1. CamocBai mpu niepeBo3Ke Tpy3a pa3BuBaeT MomHOCTh 30 kBT. Kakas pabora coBepiaercss UM B TEUCHHE
45 mun?

2. Yenosek maccoii 70 Kr O€XKHT CO CKOPOCTHIO 3,6 kM/4. Kakum umiynbcom oH obnagaer?

3. Kunerndeckas sHeprus myiu, JeTsuiei co ckopoctbio 700 m/c, paBHa 2,45 x/[x. Uemy paBHa macca myiu?
4. Kakyto paboTy HaJl0 COBEpIINTE, YTOOBI PaCTAHYTh MPYXUHY kecTKocThio 50 H/M Ha 30 Mm?



5. [JlBa miapa maccamu | Kr ¥ 2 K OBHXKYTCS HaBcTpedy Apyr Apyry. CkopocTh mepBoro mapa 2 m/c. Ilocie
COyAapeHUs OHU JIBIXKYTCS KaK OJTHO IIEI0e CO CKOPOCTHIO 3 M/c. OmpenenuTs Ha4aIbHYI0 CKOPOCTh BTOPOT'O IIapa.

A
3amanue Ne 3 y 3agmanue Ne 4
h 2 ] O > 3anuimTe 3aKOH COXpaHEHHs HMITYIIbCA.
> l
3anuimTe 3aKOH COXPaHEHUS SHEPTUH. V1 g m > = Mo >
X
3amanme Ne 5 0

Hy)KHO BI)I6paTI> HpaBHJ’IBHBIfI OTBET U3 NPcuJIOKCHHBIX, U YKa3aTb €ro MHACKC.

1 p=m- y A Kunemuueckas snepeus
2 N=F-v b5 | Paboma cunvt mascecmu
3 E _ m-v’ Teopema o Kunemu4eckou sHepeuu
k 2 B
4 p=F-t I | Paboma
m o, +m,-0,=m .Dll +m, -52’ A | Hunynec cune
6 E k-x* Hmnynvc mena
P > K
7 A=m-g-(h —h,) 3 | llomenyuanvnas snepaus NpyscuHbl
8 A=E,-Ey K | llomenyuanvuas suepeus
9 Ew+tEn=E,+E,, JI | Mowmnocme
10 E,=m-g-h M | 3axon coxpanenus snepeuu
11 A=F-S-cosa H | Ilonnas mexanuueckas snepeust
12 E=E, +E, 1l | 3akon coxpanenus umnyavca

3aKkoHBI COXpaHeHHUs] B MEXaHUKeE
Bapuant Ne 2
3ananne Ne 1
1. B xakoMm u3 nepevncjaeHHBIX CJy4YaeB cOBepuIaeTcsi padora?
A. Teno, svinywennoe uz pyk, nadaem Ha 3eMio.
b. Ha cmone cmoum eups.
B. Ilo 2naokoti 20pu30HmManbHoOl NOBEPXHOCU CIMEKIA KAMUMCS WAPUK.
2. Kaxkoe u3 BbIpa:keHHH COOTBETCTBYET 3aKOHY COXPaHEHUsI UMITYJIbCA JJIsl CIy4asi B3auMo/IeiicCTBU
ABYX Tea?
-~ = - - - - - - ompl M mo . m,u’
A p=mv B. FAt=mu; —mo: B. Mvi+M,02 =My +Myvp I L 4272 — 171 4 072
2 2 2

3. Jlerm paBHOIi Macchl, BOerawimne Ha OJHy U TyKe BBICOTY: OJIMH 32 2 MUH; apyroii 3a 70 c?
OauHaKOBBIE JIM MOITHOCTH OHH Pa3BUBAKOT MPH 3TOM?
A. Nla b. Hem
4. DHeprus, KOTOpas onpeaessieTcs MOJI0KeHHEM B3aUMOIeHCTBYIONIUX TeJI WM YacTel 0THOTO0 U TOT0
Ke TeJia, HA3bIBAETCH...

A. nomenyuanvuotil sHepaueti. b. xunemuueckoii anepeueil.
5.  Kakas ¢pusnueckasi esimunHa B cucteme CU Bbipaxkaercs B BaTTax?
A. Cuna. b. Bec. B. Paboma. I Mowmrocme. /. lasnenue.

6. Kaxkwue u3 nmepeuncjaeHHBIX HUKE BeJINYUH He SIBJIAIOTCS BEKTOPHLIMY BeJIMYHMHAMU?
1.pabdora 2. uMmnyabc 3. mepememieHue 4. yCKOpeHuUe
A. Tonvko 1 b. Tonvko 2 B. Toavko 3 I 2u3

3aganue Ne 2
1. C xakoif CKOpOCTBIO JOJKEH BUTAThCS TPAKTOP MOLIHOCTHIO 120 KBT, mpeomoneBast CUly CONPOTHBICHUS
mo4BsI B 240 kH?
2. Teno maccoii 4 T magaeT ¢ BHICOTH 8 M. UeMy paBHa MOTEHIMAIbHASL SHEPTHs [Iapa Ha 3TOH BBICOTE.
3. Uemy paBeH UMITYJIbC T€Ja Maccoi 2 Kr, ABMKYLIET0Cs CO CKOPOCTBIO 54 KM/4?
4. Illap maccoii 30 r gBUrasch O CKOPOCTbIO 4 M/C JOroHseT map mMaccoil 20 T' ABMKYLIUHCS CO CKOPOCTHIO
2 M/c. KakoBa cKOpoCcTh COBMECTHOTO JBHXKECHHS IIAPOB MOCTyY yaapa?
5. Kakymo paboTy Haio COBEPILUTD, YTOOB! PACTSIHYTH NPYKUHY >kecTKocThio 40 H/M Ha 60 cm?



Y A
3aganme Ne 3 hy - O 3ananme Ne 4
l é’ 3anuIuTe 3aKOH COXPaHEHU UMITYJIbCA.
3anyIIKuTe 3aKOH COXPAHEHUS SHEPIHH. 51’

ml ‘;l mz ml \i; mz V‘
O+ O O—+ o=

3apanue Ne 5
Hy>xHO BBIOpATh MPaBUIIBHBIN OTBET U3 MPEIJIOKEHHBIX, U YKa3aTh €ro UHJIEKC.

1 A=E,,-E4 A | Kunemuueckas snepeusi

2 N=F-v b5 | Paboma cunvt mascecmu

3 E _ m-v’ Teopema o Kunemu4eckou sHepeuu

k 2 B

4 A=F-S-cosa I | 3axon coxpanenus umnynvca
m -0, +m,-0,=m .51’ +m, .52’ I | Hmnyavc cunvl

6 k - x? Ilomenyuanvnas snepeus
A K

7 A=m-g-(h —h,) 3 | llomenyuanvnas snepaus npyscuHul

8 p=m ¥ K | Uunynovc mena

9 Ew+tEn=E,+E,, JI | Mowmnocme

10 E,=m-g-h M | 3axon coxpanenus snepeuu

11 p= F -t H | Ilonnas mexanuueckas snepeusi

12 E=E, +E, 11 | Paboma

3aKoHBI COXpAaHEHMS] B MeXaHHKe
Bapuant Ne 3
3aganue Ne 1
1. B xakoMm u3 nepe4ncjaeHHBIX CJIy4YaeB coBepiiaercs padora?
A. Ha numxe nooseuen epys.
b. JIvOunka 0udicemces no enaodkoil 20pu30HMAaiIbHOU HOBEPXHOCMU bOd.
B. Tpaxmop manem npuyen.
2. B kakux eIMHULIAX H3MepPsieTcH UMITYJIbC B MexXaTyHapoaHoii cucteme?
A 1H b. I xe B. 1 Hc I 1 e

3. OIMHAKOBYIO 1M MeXaHHYECKYI0 padoTy cOBepIIAIOT JeTH PABHOM Macchl, BOeraipume Ha OJHY M TyKe

BBICOTY: OMH 32 2 MUH; Apyroii 3a 70 ¢?

A. Jla b. Hem
4. Terpaap Jde:kuT Ha cToJe. Kakoil MexaHM4YecKoli JHeprueil oHa 00;1aJaeT OTHOCUTEJIBHO MoJia?
A.  IlomenyuanvHoii. b.  Kunemuueckoii. B. He obnadaem mexanuueckou suepauell.
5. C noMolbI0 KAaKOro BbIPA:KEHUS] MOKHO PACCUMTATH MOTEHUMATbHYIO SHEPTHIO TeJia?
A. P=mg 5. 4=FS B.p=mo I'N=Fv . E=mgh

6. Ilpu mageHuu Teja ... JHePrus NepPexoauT B ... .
A nomenyuanonasn; KuHemMuUUecKyo.

b. kunemuueckasn; nomenyuanonyio.

B. kunemuueckas; kunemuuecxyro.

3aganue Ne 2

1. MomiHoCTh ABHTaTENs MOJLEMHOTO KpaHa paBHa 4 KBT. ['py3 Kakoil MacChl OH MOKET TIOJHATH Ha BBICOTY 15 M

3a 2 MuH?
2. YeMy paBeH UMIILYJIbC TeJIa MACCOii 25 KI, IBHXKYIIETOCS CO CKOPOCTHIO 36 KM/4?
3. Jlpa mapa Maccamu 4 Kr U 2 KT IBHKYTCSL HABCTpeuy Apyr apyry. CkopocTs nepsoro mapa 3 m/c. ITocie

COyAapC€HUusA OHU ABUIKYTCH KaK OAHO LEJI0C CO CKOPOCTBIO 4 m/c. OHpCI[CJ'H/ITB Ha4aJIbHYIO CKOPOCTbL BTOPOI'O Hiapa.

4. Kakyto paboTy coBepIaeT CHIa TSHKECTH MPH NMaeHud Kupimda Maccoi 500 T ¢ BBICOTHI, PaBHOM
30 m?

5. IMoreHmanbHas SHEPTHUsl YeTIOBEKA, KOTOPBIH MOHSIICS 110 JIECTHHIIE, H3MEHMIACh Ha 3,5 kH.

Ha xakyro BbICOTY NOJTHSUIICA YeNIOBEK, eciu ero Macca 70 Kkr?

v

hs >

L S



3aganue Ne 3 3aganue Ne 4
3anumuTe 3aKOH COXPAHCHUS UMITYJIbCA.

— = m
m, v, v, 2 v [i~2
O— <O 0 @)

3anuimTe 3aKOH COXpaHEHUs SHEPTUH.

X

3apanue Ne 5
Hy>xHO BBIOpaTh MPaBUIIBHBIN OTBET U3 MPEAJIOKEHHBIX, U YKa3aTh €ro UHJIEKC.

1 A=E,-E, A Ilomenyuanvnas suepeus
2 N=F-v b5 | Paboma cunvt mascecmu
3 E=E +E, B Teopema o kunemuyeckou sHepauu
4 A=F-S-cosa I | 3axon coxpanenus umnynvca
S) Ea+E,=E,+E,, A | Uunynsc cuno
6 E _k x? Paboma
PT T 5 K
7 A=m-g-(h —h,) 3 Kunemuueckas snepeus
8 p=m- ¥ K | Umnynoc mena
9 m-o,+m,-0,=m -0, +m,-0, |J | Mownocms
10 E,=m-g-h M | 3axon coxpanenus snepeuu
11 p= F -t H | Ilonnas mexanuueckas snepeusi
12 E - m-v? Il | [lomenyuanvras snepeust npy#cuHvl
2

3aKoHBI cOXpaHeHUs] B MEXaHMKe
Bapuant Ne 4
3aganue Ne 1
1. B kakoM U3 nepevyucJeHHBIX CJIyYaeB coBepluaercs padora?
A. Poca nexcum na mpase.
b. Mauux kamumcsi no 2nadkomy nony.
B. Cnopmcmen noonumaem wmaney.
2. Kakue U3 nepeyucjJeHHBbIX HUKE BeJHYHH SIBJISIIOTCS BEKTOPHBIMH BeJTHYMHAME?
1. ckopocts  2.Bpemst  3.mMacca 4. UMILYJIbC
A. Tonvko 1 b. Tonvko 2 B. Tonvko 3 I'lu4
3.  Kakue npeBpamieHusi JHePruy NPOUCXOISAT NMPH NaJTeHUN MeTeopuTa?
A. Ilomenyuanvhas snepeus Memeopuma npeepaujaemcsi 8 KUHeMu4ecKyio, a KUHeMu4ecKas — 60 6HYMpPEHHION.
b. Kunemuueckas snepeus — 80 6HympenHioro.
B. Buympennss suepeus npegpawjaemcs 8 KUHemu4ecKkyo, a KUHemuueckas — ¢ NOMeHYuaibHyio.
4.  OT 4ero 3aBUCUT KHHeTHYECKasl JHeprus Teaa?
A. Om maccol u ckopocmu 08udiceHUs mea.
5. Om ckopocmu osuoicenus mena.
B. Om svicombl Hao nosepxnocmuio 3emau u maccel menda.
5. Kakas u3 nepeyncjIeHHbIX eIMHUII ABJIsIeTCHA eAUHMIEH I Heprun?

A. /icoyns. b. Bamm. B. Hviomon. I Ilackane. /. Kunoepamm.
6. C noMouIbI0 KAKOT0 BbIPAKEHHSI MOKHO PACCYHUTATH MOIIHOCTH Teja?
A. P=mg b.4A=FS B.p=mo I'N=Fv A E=mgh

3aganue Ne 2
1. TloxpeMHBIH KpaH TOAHUMAET TPY3 cO ckopocThio 0,05 m/c. I'py3 kakoi Macchl MOXET IOAHATH 3TOT KPaH, eCIIH
MOIIIHOCTH MoTOpa 1,5 kBT1?
2. Ompenenute padoTy, COBEPLICHHYIO CHIION TSDKECTH IPH MaJAeHUH Tesa Maccoi 50 T ¢ BBICOTHI
10 m.
3. Uemy paBHO U3MEHEHHUE UMITYJIbCA CHJIBI, €CJIM Ha Hero AercTByeT cuia 12 H B Teuenue 2 MuHyTHI1?



4, JlBa mrapa maccaMu 1 KT 1 2 KT ABHXKYTCS HAaBCTpeuy ApyT Apyry. CKkopocTs BToporo iapa 2 m/c. I[Tocie
COYZIapeHUs OHU JIBIXKYTCS KaK OJTHO LIEI0e CO CKOPOCThIo 3 M/c. OmpenenuTh Ha4aabHYI0 CKOPOCTh MIEPBOTO
mrapa.

5. Omnpenennte CKOPOCTh IBIXKYIIETOCS KOpadisi, Maccoit 180 T, ecim ero KHHETHYECKas SHEPTHs paBHA
910° JIx?

A —>
Bananue Ne 3 hz 5 l é’ Baganue Ne 4
V1 3anumuTe 3aK0H COXPAHEHHS HMITYIIbCA.
3anHIIHTe 3aKOH COXPAHEHNS SHEPTHH. |y, — m_ 3 m, 7, mom,
12 "ohay A8

3apanue Ne 5
Hy»xHo BRIOpaTh MPaBUIIBHBIA OTBET U3 MPEITIOKECHHBIX, U YKa3aTh €ro HHICKC.

1 Eu+En=E,+E, A | llomenyuanvnas suepeus
2 N=F-v b | Umnynvc mena
3 E=E +E, B Teopema o kunemuyeckou sHepauu
4 A=F-S.cosa I | 3axon coxpanenus umnynvca
5 A=E,-E, A | Ilonnaa mexanuyeckas snepeust
6 E k - x? Paboma

PT T 5 K
7 A=m-g-(h —h,) 3 | Kunemuueckas snepeus
8 p=m- y K | IlomenyuanvHnas snepaus npyicumsl
9 m-O,+m,-0,=m -0, +m,-0, |J | Mownocms
10 p= F -t M | 3axon coxpanenus snepeuu
11 |E,=m-g-h H | Hunynvc cuno
12 E, - m-v° Il | Paboma cunel msscecmu

2

3aKoHBI COXpaHEHMS] B MeXaHHKe
Bapuant Ne 5
3anganme Ne 1
1. B kakoM U3 nepevyucJeHHBIX CJIydyaeB coBepliaercs padora?
A.Ha cmone cmoum 6a3a. b. Mawuna eéezem kupnuuu. B. Kom cuoum ua Oepese.

2. CBUHIOBBIH U 1ePeBAHHBIN IAPHI OIMHAKOBOT0 00beMa KATSATCHA ¢ Pa3HOi cKopocThio. CpaBHUTE UX

HMIYJbCHI.
A. O0Ho3HauHO CKA3aMb HeNb3A b. Umnynvc depesannoco wapa bonvuie, uem y c8UHY08020
B. Hunynvc ceunyoeozo wiapa bonvuie, yem y 0epessiHno2o I'. Umnynvcol paghul

3.  Kakue npeBpaimieHusi JHePruy NPOUCXOAAT NP NaJleHUU MeTeopuTa?

A. llomenyuanvhas sHepaus npespawiaemcs 6 KUHeMmuueckyio, ad KUHemu4ecKas — 60 HYMpeHHION.
b. Kunemuueckas snepeus — 80 6Hympenmiorn.

B. Buympennsis snepaus npespawjaemcs 8 KUHemu4ecKkyo, a KUHemu4ecKds — 6 NOMeHYUAIbHYIo.

4.  DHeprusi, KOTOpPOii 00/1aJaeT TeJ10 BCJIEACTBHE CBOEI0 ABMKEH s, HA3bIBaeTCHl...

A. nomenyuanvHotl snepauetl.

b. xunemuueckoti snepzueii.

5. Kakue u3 nepeyucjieHHbIX HUKe BeJTUYHH He ABJSIOTCA BEKTOPHBIMH BeJIHYNHAMM ?

1. padora 2.mMmyasc 3.macca 4. ycKOpeHHe

A. Tonvko 1 b. Tonvko 2 B. Tonvko 3 I'. Tomvko 4 A 1u3
6. Kakas u3 nepeyHcJIeHHbIX eIMHUII ABJISIETCHA eAUHUIEHd UMIYyJIbca?
A. [ 5. Bm B H I ke m/c . ke

3aganue Ne 2

1. Kakyio MOLIHOCTb pa3BHUBAET NOJbEMHBIN KpaH, pABHOMEPHO MMOJHUMAs TPY3 Maccoi 2,5 T Ha BeICOTY 15 M 3a

2,5 Mun?



2. Ha ckoibko M3MeHHIACh MMOTCHIIMATIbHAS SHEPI sl MajlburiKa Maccoil S0 Kr, KOTOPBIH MOAHSICS 110 JISCTHHUIIC Ha
BBICOTY 5 M?

3. Kakyro paboty coBepiuaer cuiia TSHKECTH, JSHCTBYIONIAs Ha JOXKIEBYIO KaIuto Maccoii 20 Mr IpH ee MaJeHuH ¢
BBICOTHI 2 KM?

4. Ilap maccoii 0,8 KT ABIKETCSI CO CKOPOCTHIO 4 M/C, yaapsieTcsi 0 HeTIOABIDKHEIN 1rap maccoit 400 r, mocie gero
OHHM JBMXKYTCs BMecTe. OnpeneanTb CKOpOCTh HIapoB MOCJIE yaapa.

5. Uemy paBHO M3MEHEHHNE UMITYJIbCA CHIIBI, €CJIA Ha Hero AewicTtByert cuia 10 H B reuenne 5 MunyT?

3amanme Ne 3 v 4 3aganme Ne 4
L1=0 3anunnTe 3aK0H COXPAaHEHHUS UMITYIIbCA.

- O

3anuimmTe 3aKOH COXPaHEHUs SHEPTUH.

|

o o¥ 5% RS iASE

i

3apanue Ne 5 0
Hy>xHO BBIOpaTh MPaBUIIBHBIN OTBET U3 MPEAJIOKCHHBIX, U YKa3aTh €ro UHJIEKC.

1 E,=m-g-h A | Hunynvc mena
2 p=F-t 5 | Mownocmo
3 E=E, +E, B Teopema o kunemuyeckou suepauu
4 A=F-S-cosa I | 3axon coxpanenus umnynvca
5 m, -0, +m, -0, =m, .51’ +m, - 52’ A | Ilonnas mexanuyeckas snepeus
6 E k-x* Paboma

PT T 5 K
7 A=E,-E4 3 | Ilomenyuanvuas snwepaus
8 p=m L K | llomenyuanvuas snepeus npyicunvl
9 A=m-g-(h—h, JI | Kunemuueckas snepeus
10 N=F-v M | 3axon coxpanenus snepeuu
11 Ew+En=E,+E, H | Umnynoc cuno
12 E, - m-v? Il | Paboma cunvt mascecmu

2

3aKOHBI COXpAHEHUS] B MEXaHHKeE
Bapuant Ne 6
3aganue Ne 1
1. B kakom ciiyuae coBepuiaercs padora?
A. Yenosex, cmos Ha mecme, Oepicum Ha Naedax epy3.
b. Yenogex noonumaemcs 66epx no necmuuye.
B. Cnopmcmen ¢ mpamniuna npwienys 6 600Y.

2. Kakoe BBIPAKCHHUE ONMPEaCJasI€T H3MCHCHUE UMITYJIbCA CHJIBI?

mo?

A. ma B. mv B. Ft T
3

CrajbHOH U INIACTMACCOBBIN IIAPBI OIMHAKOBOI0 00beMa KATATCH ¢ OAMHAKOBOI CKOPOCTHIO.

CpaBHUTe MX HMIYJIbCHI.
A. Umnynocel pagnsl b. Hunynsc nnacmmaccogozo wiapa 6oavuie, yem y CmanbHo20
B. Oonosnauno cxazame venvss I Uunynvce cmanvrozo wapa bonvuie, wem y NiaCmmacco8o2o
4, Kakoii MexaHu4eckoii JHepruei 06;1agaeT aBTOMOOWJIb, ABUKYIIMIiCS MO qopore?
A. IllomenyuanvHoii. b. Kunemuueckoi. B. He obnadaem mexanuueckotl snepeuell.
5. Kakas ¢puznveckas Besmunna B cucreme CH BeIpakaercs B 1KOyIAX?

A. Cuna. b. Bec. B. Paboma. I Mowmnocme. . Jlasnenue.
6. Kakue u3 nepeduncjieHHbIX HUKe BEJTUYMH SABJISIOTCH BeKTOPHBIMHU BeJTHYMHAMU?
1. ckopocts 2. mMmyJsibe 3. macca 4. yCKOpeHHe
A. Tonvko 1 b. Tonvko 2 B. Tonvxo 3 I'1,2u4

3aganue Ne 2
1. 3a kakoe BpeMs MOJbEMHHUK MOITHOCTBIO 10 KBT mogHuMaeT rpy3 mMaccoii 2 T Ha BeicoTy 20 M, €cii rpy3
MepeMeIIaeTcsi paBHOMEPHO.



N

Kaxyto paboTy coBepiraeTr cuia TSOKECTH TIPH MaeHuH mapruka Maccoit 100 T ¢ BBICOTHI, paBHOM 5 M?

3. @yrOonpHBIN M4 Maccoit 400 T py BHITOJTHEHUH MEHATBTH COOOIIMIN CKOPOCTh 25 M/c. UeMy cTail paBeH mpu
9TOM HMITYJIbC Msi4a?

4, Ilap maccoit 0,5 Kr ABHXKETCS CO CKOPOCTBIO 3 M/C, yaapsercsi 0 HENOABMXKHBIH 11ap Maccoi 300 r, mmocje 4ero
OHHM JBWXKYyTCs BMecTe. OnpenenuTh CKOPOCTh MIapOoB IOCIHE yaapa.

5. Omnpeaenure Maccy KOCMHYECKOTO KOpabJIst, ABHXKYIIETOCs 10 OpOHUTE CO CKOPOCTHIO 7,8 KM/C, €CIIN €T0

KUHEeTHYecKas SHeprus pasHa 2-101 JIx?

v 4 —>
V2
3amanne Ne 3 hy— 3ananne Ne 4
l é’ 3anuimunTe 3aK0H COXPAaHEHUS UMITYJIbCA.
3anuiuTe 3aKOH COXPaHEHUs SHEPTUU g m v m om0, V)
’ V1 1 ¥y 2 vV, 1 & T
O=©) <0 O—=

3amanme Ne 5
Hy»xHo BRIOpaTh MPaBUIIBHBIA OTBET U3 MPEITIOKECHHBIX, U YKa3aTh €ro HHICKC.

1 E,=m-g-h A | Honnas mexanuueckas snepeusi
2 p=F-t b | Mownocms
3 m -0,+m,-0,=m, -51/ +m, -62/ B | Teopema o kunemuueckou sHepauu
4 A=m-g-(h,—h,) I' | Baxon coxpanenus umnyivca
5 E=E +E, A | Umnyrovc mena
6 E - k- x? Hmnynve cunvi

P 2 K
7 A=E,-E, 3 3axon coxpanenus snepeuu
8 p=m- v K | llomenyuanvuas snepeus npyicurvl
9 A=F-S-cosa JI | Paboma
10 Eu+En=E,+E, M | Illomenyuanvnas suepaus
11 N=F-v H | Kunemuueckas suepeus
12 E - m-v° Il | Paboma cunel msscecmu

2

3aKoHbI COXpaHEHMsS] B MeXaHHKe
Bapuant Ne 7
3aganue Ne 1
1. B xakom ciyuae coBepmiaercsi padora?
A. Jlowaov manem menezy.
b. Abnoxo nexcum noo doepesom.
B. Jllocmpa kauwaemcs noo nomoaxkom
2. Kaxmue u3 nepeymcjieHHbIX HHKe BeJIMYUH He SIBJISIIOTCS BEKTOPHBIMH BeJIHYMHAMU ?
1. ckopocts 2. mMmyasc 3. macca 4. yckopeHue
A. Tonvko 1 b. Tonvko 2 B. Tonvko 3 I'2u4
3. Kaxmue npeppamenusi 3Hepruu NpoucxXoasT NPU TOPMOKeHUH Bestocumnena?
A. Ilomenyuanvhas 3Hepeus 8erocuneda Npespawaemcs 8 KUHemu4ecKyo dSHepauio.
b. Kunemuueckas snepeus genocuneoa npespaujaemcs 8 NOMeHYUaibHy0 dHepIUio.
B. Kunemuueckas snepeus enocuneda npespawjaemcs 60 HYMpeHHION SHEPIUI0 3eMau U gelocuneod.
4. Ot 4ero 3aBHCHT NOTEHIHAJbLHAS IHEPIrHUsl TeJIa NOJIHATOro HaJ 3emJeii?
A. Om maccol u ckopocmu 08uxicCeHUs meid.
b. Om cxopocmu osudicenus mena. .
B. Om svicomul naod nogepxnocmuio 3emau u maccol mea.
5. Kakas u3 nepeunciaeHHBIX eIMHUILL SBJsAETCH eNIHHUIENH MOITHOCTH?
A. IPcoyns. B, Bamm. B. Howomon. I llackane. /. Kunoepamm.
6. C noMoLIbI0 KAKOI0 BBIPA’KEHUS] MOKHO PacCYMTATH PadoTy coBeplIaeMylo Tejiom?
A. P=mg b A=FS B.p=mo I'N=Fv I E=mgh



3aganue Ne 2
1. Kakyo cpeaHIOI0 MOIITHOCTh Pa3BUBACT YEIIOBEK, ITOTHUMAIONIHNH Beapo Bo bl BecoM 120 H u3 konomama
riryOuno# 20 m 3a 15 ¢?
2. Ha¥iTi uMIyisCc rpy30BOro aBTOMOOKIIS MAaCCOM 3 T, IBUIXKYIIIETOCS CO CKOPOCTBIO 54 KM/4.
3. Ha kako# BeICOTE MOTEHIMANBHAS SHEPTHS Ipy3a Maccoi 2 T paBHa 10 kJ[x?
4. Ilap maccoii 20 T 1BUTasICh CO CKOPOCTHIO 2 M/C JOTOHSET Iap Maccor 40 r IBMKYIIMICS CO CKOPOCThIO 1 M/C.
KaxoBa ckopoCTh COBMECTHOTO JBIDKEHHUS IIAPOB MOCITY yAapa?
5. Teno maccoii 200 T mpu cBOOOJHOM IMAJeHUH YBEIHYWIO CBOIO CKOPOCTh, OT 1 g0 2 m/c. Kakyro paboty mpu
3TOM COBEPIIIHJIA CHJIA TSKESCTU?

Y4 A
3amanme Ne 3 h O o 3aganme Ne 4
17 3anuimuTe 3aK0H COXPaHCHHS UMITYJIbCa.
3anummuTe 3aK0H COXPAaHECHUS YHEPTHH. ¢ lg

M m,

q o8 OB

3apanue Ne 5
Hy>xHO BBIOpaTh MPaBUIIBHBIN OTBET U3 MPEIJIOKEHHBIX, U YKa3aTh €ro UHJIEKC.

1 p=m- L A | Kunemuueckas snepeus
2 N=F-v b | Paboma cunvl msoicecmu
3 E k - x2 Teopema o0 KuHemuyeckoul HepeuU
P™ T 5 B

4 E=E +E, I" | Paboma

m -, +m,-0,=m .,31’ +m, .,32’ A | Hmnyave cunvl
6 E - m- 2 Hmnynoc mena

=T K

7 A=m-g-(h —h,) 3 | [lomenyuanvhas sHepeus npys’CcUHbl
8 A=F-S-cosa K | Illomenyuanvhas suepeus
9 Ew+En=E,+E,, JI | Mowmocms
10 E,=m-g-h M | 3axon coxpanenus snepeuu
11 A=E,-E, H | Ilonnas mexanuueckas snepeusi
12 p= F -t Il | 3axon coxpanenus umnynvca

HNuTepHeT-pecypcsbl:

1. DnextponHas OubnuoTeuHas cucrema Znanium [DJIEKTpOHHBIA pecypc] — Pexum
nocryna: https://znanium.com/ (nara obpamenus 16.09.2021r.)

CaiiTbl B cetu UHTEpHET:

1.Onnaitn 6ubnmnorexa [DnekTpoHHbIN pecypc] — Pexxum nocryna: http://www.vbbooks.ru.
2.MlHTepHeT yHUBEpCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DNeKTpOHHbIN pecypc| — Pexxum
noctyma: http: //www.intuit.ru.

Kpurepuu oueHuBanusi padoTbl 00y4alOMIUXCH HA MPAKTHYECKOM 3aHATHM:
OueHka «OTJUYHO» CTAaBUTCA, €CIM 00YUYarOIIUICS BBITTOJHIWI PabOTy B MOJHOM O00OBbEME
C COOJII0ICHMEM HEO0OXOIUMOM TOCJIEI0BATEIbHOCTH, MPABHIIBHO OTBETUII HA KOHTPOJIbHBIC
BOIPOCHI, TPAMOTHO C(HOPMYITUPOBAI BHIBOJI,.

OueHka «XOpoII0Y» CTABUTCSA B TOM CITydae, €Clii OOyYarOIIHIACs BBITTOJHWI TPEOOBAHUS K
OIICHKE «OTJIMYHO», HO JOIMYCTHJI OIIMOKM B PEIICHUM 3a/ad, HEaKKypaTHO O(OpMUII
coziepkaHue padoThl, He CHOPMYITHPOBAI BHIBO/I.

OneHka «yJI0BJETBOPUTEIbLHO» CTABHUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJHOCTHIO H,
ecnu B xo/€ paboThl ObUIM JOMYIIEHBI CIACAYIOMNE OIMIMOKH: 3HAYUTENbHBIC OIMMOKH B



pelIeHnr 3a/ad, HEeaKKypaTHO oQopMui coaepkaHue pabOThl, HEBEPHO OTBETHJI Ha
KOHTPOJIbHBIE BOMIPOCHI, HE C(HOPMYITHPOBAIT BBIBO/I.

OneHka «HeY/IOBJETBOPUTEJIBHO» CTAaBUTCSA, €CIIM OOYyYalOUIUiiCs HE MOATOTOBHIICA K
BBITIOJTHEHUIO JaHHOM paboThl, TMOJIyY€HHbIE pE3yNbTaThl HE TMO3BOJIAIOT CHENaTh
IPAaBWIBHBIX BBIBOJIOB M IOJHOCTBIO PACXOIATCS C ITOCTAaBICHHOW LEIbI0, MOKa3bIBal
IUIOXWE 3HAHUS TEOPETUYECKOTO MaTepualia, PYKOBOJICTBO M IIOMOIIb CO CTOPOHBI
IpernojaBaresisi ¥ XOpPOIIO MOJTOTOBJICEHHBIX 00ydaromuxcsi Hed(PPEKTUBHBI MO MPUUYHHE
IJI0XOM MOATOTOBKH.

JlaGopaTopHas padora Ne3

I/I3yquHe 3aKOHa COXPaHCHHUA NUMITYJbCa
Llenv pabomwi: 1. OnbITHBIM TyTEM, ONMUPAsACh Ha BTOPOH M TpeTwii 3akoHbl HbloToHA, yOenuThcs B
CIpaBEeIJIMBOCTH 3aKOHA COXPAHEHUS UMITYJIbCa.
2. PaccMOTpeTh NpPHUMEHEHHE 3aKOHA COXPAaHCHHMS HUMITYJIbCa Ha MpPUMEpPE PEaKTUBHOTO
JIBYDKEHUSL.
Obopyoosanue: Tenexka ¢ 3aKperUIEHHBIM Ha HEW HATyBHBIM BO3JIYIIHBIM IIApUKOM;_TpHU METaTTHUECKUX
mapuka: My = My # M3; JlBa mratuga.

Teopemuueckas cnpaska.
I. 3AKOH COXPAHEHUSA UMITYJIbCA

1. IMIyapcoM MaTepraibHOM TOUKM MIIM Teld Ha3bIBAETCS BEJIUYMHA, PABHAS POU3BEIECHHIO MACCHI TOUYKU
(Tena) Ha €€ CKOPOCTh. p=mo

2. Bropo#i 3akon Heiorona. Cwuia, JEHCTBYIOIIAas Ha TEJO, paBHA MPOW3BEICHUIO MACChl Tela Ha

- -
YCKOpPEHHE, KOTOPOE TEJIO MOJYYMIIO B Pe3yJIbTaTe BO3JICUCTBUS HA HErO JaHHOM CHIIBI. F =ma
Hannuue yckopeHHss TOBOPUT O TOM, YTO TMOJ JCHCTBHEM CHIIBI MPOUCXOJUT H3MEHEHHE CKOPOCTH

- -
JABHMOKCHUA TCIIA. 3Ha‘II/IT, BTOPOH 3aKOH HproToHa MOKHO 3amucaTh: A p= F At

3. IMnysibcoM CHJIBI Ha3bIBAIOT IPOM3BEACHUE CUIIBI HA BpeMs e€ aeicTBus. V3MeHeHne UMITylIbca TOUKH
PaBHO UMITYJIBCY CUJIBL, JEUCTBYIOLIEN Ha HEE.

4. Cucrema Tea1 — 3TO COBOKYITHOCTb B3aMMOCBSI3aHHBIX MEX1y cO00H Ten. BHyTpeHHUe cuilbl U3MEHSIOT
VMITYJIbCBI OTJEIBHBIX TEJ CUCTEMBI, HO U3MEHUTh CyMMAapHbIN UMITYJIbC CUCTEMBI OHU HE MOTYT. MIMITyibC
CUCTEMBI MOT'YT U3MEHHUTH TOJIbKO BHELIHUE CUJIBI, IPUYEM U3MEHEHUE UMITYJIbCA CUCTEMBI COBIAAAET I10
HaITPaBJICHUIO C CYMMAapHOM BHEIIHEN CUIION.

5. 3aKOH COXpaHEHMs HMIYJIbCa: €CIM CyMMa BHEUIHMX CWJI pPaBHAa HYNIO, TO HMITYJIbC CHUCTEMBI
coxpansiercd. MHbIMM clOBaMH: B MHEPLHUAIBHOW CHUCTEME OTCUYETA CYMMAPHBIA HMMIYJIbC 3aMKHYTON
CHCTEMbI OCTaETCs MOCTOSHHBIM MIPHU JIIOOBIX B3aUMOACHCTBUAX TEJ ATOH CUCTEMBI MEX]ly COOOM.

- - - -

M, o+ M, 0, +...= M U+ M, 05 ...
ma%_gsaumodeﬁcmeuﬂ
Xo0 padompl.

I.3AKOH COXPAHEHWS UMIIYJIbCA.

1. Paccmotpum nBHxKymiytocs cucreMmy «Yenosek B Tenexkey: C Tenexku Maccoil 70 Kr, IBHXKYIIEHCS CO
CKOpOCTBIO 1M/cC, mpbIraeT Manbuuk maccod 50 Kr, IBUTasICh B TOPU3OHTAIbHOM HampaBieHuH. Kakoit
CTaHET CKOPOCTh TEJIEKKH MOCIIE MPBDKKA MATBYHMKA, €CJIM OH IPBITAET CO CKOPOCTHIO 4Mm/c?

BolB800 10 3A0AUE: ...

2. Paccmorpum B3ammogeiictBue 1mapukoB. http:/files.school-collection.edu.ru/dlrstore/fc5c224e-3916-
de44-8988-2e5d493f1a5h/00144676402321672.htm; http://interfizika.narod.ru/mecan.htmil
http://salda.ws/video.php?id=ftJOSTCOXKA,; http://salda.ws/video.php?id=RWeF1r-Epbw

a) [apuku OJWMHAKOBOW MacChl MBIDKYTCS MO OJHON MpsAMOM W, Tocie aOCOMIOTHO HEYNPYroro
CTOJIKHOBEHHUS. . ..

0) mapuKd OJMHAKOBOW MAaCChI JBIDKYTCS HABCTpeUy APYr APYTy H Tocie abCONIOTHO HEYNpyroro
CTOJIKHOBEHHUS. . .

B) IIAPUKHU Pa3HOM MaCChl JIBHXKYTCS HaBCTpedy APYr APYTry, a MOCIE YIPYroro CTOJIKHOBEHHUS IIAPUK C
MEHbIIEH MACCOH ....



http://files.school-collection.edu.ru/dlrstore/fc5c224e-3916-de44-8988-2e5d493f1a5b/00144676402321672.htm
http://files.school-collection.edu.ru/dlrstore/fc5c224e-3916-de44-8988-2e5d493f1a5b/00144676402321672.htm
http://salda.ws/video.php?id=ftJ0sfC9XKA
http://salda.ws/video.php?id=RWeF1r-Epbw

3. Pemure 3amauy. JIBa mapa ¢ Mmaccamu Mp = 0,5kr u My = 0,2 Kr ABMXKYTCSA I10 TJIATKON
TOPU30HTAIILHON TOBEPXHOCTH Ha BCTPEUY APYT APYTY CO CKOPOCTAMH V1= Im/c m v2 =4m/c. Halimure
UX CKOPOCTB V MOCJIE HEHTPAILHOTO a0COIIOTHO HEYIIPYTOTO yAapa.

Teopemuueckana cnpagka. 1. PEAKTUBHOE JIBUKEHUE

1. B ocHOBe peakTUBHOTO JBMKEHUS JIE)KUT 3aKOH COXPAHEHUS HUMITYJIbCA.

[lon peakmusHvim 0udicenuem MOHUMAETCS TBUKEHHE TeJla, BOSHUKAIOIIEE IIPU OTAEICHUH HEKOTOPOH €ro
4aCTU C ONpPEACIIEHHONW CKOPOCTBIO OTHOCHUTENBHO Tena. Hampumep: McreueHue INpOIyKTOB CrOpaHUs W3
COIUIa PEAKTUBHOIO JIETATEJIHOI'O amlmapaTra BbI3bIBAECT IOSBJICHUE TaK HA3bIBAEMOM pPEAKTUBHOMN CHJIbI,
TOJIKAIOIIEH TEJI0 B IPOTUBOMOJIOKHYIO CTOPOHY.

2. I'maBHasg 0OCOOEHHOCTb peaKkmueHOU Cuibl COCTOMT B TOM, YTO OHA BO3HUKaeT 0e3 Kakoro Jubo
B3aUMOJCUCTBUSA C BHEIIHUMHU Tenamu. [IpOMCXOOUT JMIIb B3aUMOJCUCTBUE MEXKIY PAKETOU H
BBITEKAIONICH U3 HEE CTPYEH BelecTa.

3. Ilpu uctedyeHnn NpOAYKTOB CrOpaHUs TOIJIMBA OHU 3a CUET JABJIEHUS B KaMEpe CrOPaHUs IOJydYaroT
HEKOTOPYIO CKOPOCTb OTHOCUTEIBHO PAKEThl M, CJIEIOBATEIbHO, HEKOTOpPbId uMIynbC. IloaTomy B
COOTBETCTBUH C 3aKOHOM COXPAHEHHUsS HMITYJIbCA CaMa paKeTa MOJy4yaeT TaAKOM K€ 110 MOJYJII0 UMITYJIbC, HO
HaIlpaBJIEHHBII B IPOTHUBOIIOJIOKHYIO CTOPOHY

Xo00 pabompl. 1.3AKOH COXPAHEHHSI UMITYJIbCA.

1. Paccmotpen aBmkytryrocs cucteMy «HemoBek B TelekKe». 3amada. Bvigod no 3adaue.

2. PaccmoTtpen B3auMMOJEHCTBHE IIAPUKOB:

a) UIApUKH OJMHAKOBOW MAacChl MABMXKYTCS IO OJHOM MpsAMOM u, mocie aOCONOTHO HEYIpyroro
CTOJIKHOBEHHUS, IPOJI0JIKAIOT COBMECTHOE JIBUKEHUE C OIMHAKOBOM CKOPOCTHIO KaK €JMHOE 1IEJI0E:

0) mWapuKd OJAMHAKOBOW MAacCChl JBIJKYTCS HABCTpeuy APYr OpYTy M Tocjie abCONIOTHO HEYNpyroro
CTOJIKHOBEHHS] OCTAaHABJIMBAIOTCH ...

B) IIapUKHU Pa3HOW MAacChl ABUKYTCS HABCTpeUy APYT APYTY, a MOCIe YIPYroro CTOJIKHOBEHHUS IIAPUK C
MEHBIIEH Maccoil OTCKAaKUBAET OT LIapuKa ¢ 0OJbIIEeNH MAacCOl B IPOTUBOIOIO0KHOM HAIIPaBJICHUHU:

3. 3apaua.
Il. PEAKTUBHOE JIBUKEHUE
1. PaccMOTpHM SKCIIEPUMEHT 2. PaccMOTpUM 3KCIIEPUMEHT
«llapoesas eepmywixa» «Aemomobunsb — 8030yxomém»
OTBeT Ha KOHTPOJIBHBINA BOMPOC: OTBeThl HA KOHTPOJIbHBIE BOIIPOCHI:
) T ) T
............................................................................................. 2)

HNuTepHeT-pecypcsbl:

1. DnextponHas OubOnmMoTeuHas cuctema Znanium [DJIEKTpOHHBIM pecypc] — Pexum
noctymna: https://znanium.com/ (nata oopamenus 16.09.2021r.)

Caiitel B cetu UnTepHer:

1.Onnaitn 6ubnmnorexa [DnekTpoHHbIN pecypc] — Pexxum nocryna: http://www.vbbooks.ru.
2.MlHTepHeT yHUBEpCUTET MH(POPMALIMOHHBIX TEXHOJOTUN [DNeKTpOHHBIN pecypc| — Pexxum
noctymna: http: //www.intuit.ru.

Kpurepuu onenuBanusi padoThbl 00y4ar0IMXCcs HA MPAKTHYECKOM 3aHATHM:
OueHka «OTJMYHO» CTaBUTCS, €CJIM 00YYaIONIMIICS BHIMOJIHUI paboTy B MOJHOM 00BbeMe
C coOJII0IeHneM He0OX0IMMOM MOCIeA0BaTEIbHOCTH, TPABIIIBHO OTBETHII HA KOHTPOJIbHBIC
BOIPOCHL, TPaMOTHO CPOPMYITUPOBAT BHIBOJ.

OneHka «XOpouIo» CTaBUTCS B TOM Cllydae, el 0Oydaroluics BHITOIHUIT TPeOOBaHUS K
OLIEHKE «OTJIMYHO», HO JOMYCTUJ OWIMOKM B PEIICHWH 3aj]ad, HEaKKypaTHO O(OpPMMUI
coziepkaHue padoThl, He CHOPMYITHPOBAI BHIBO/I.



OneHka «yJI0BJETBOPUTEIbLHO» CTABHUTCS, €CJIM pabOTa BBHIMOJHEHA HE MOJTHOCTHIO W,
ecnu B xo/€ paboThl ObUIM JOMYIIEHBI CIACAYIOMNE OIMMOKHW: 3HAYUTENbHBIC OIMMOKH B
pEeIIeHNN 3a/iad, HEaKKypaTHO OQGOpMII COJEepKaHue paldOThl, HEBEPHO OTBETHJ Ha
KOHTPOJIbHBIE BOTIPOCHI, HE C(HOPMYITUPOBAIT BHIBO/I.

OmneHka «HEYIOBJIETBOPHUTEIBHO» CTABUTCS, €CIIM OOYYaIOUIUIiCS HE TMOJATOTOBWICS K
BBIMIOJTHCHUIO JTaHHOW paboThl, TOMyYeHHBIC pE3yabTaThl HE TIO3BOJSIOT CHACNATh
NPaBWJIBHBIX BBIBOJIOB W TIOJHOCTBIO PACXOJATCS C TIOCTAaBICHHOW IIEIBI0, IMOKa3bIBAJ
TUIOXHE 3HAHWS TEOPETUYSCKOTO0 Marephayia, pPYKOBOJACTBO M TIOMOIIb CO CTOPOHEI
IpEeroIaBaTelisi U XOPOIIO TOATOTOBICHHBIX OOydarommxcs Hed(PQPEKTUBHBI MO MPUUUHE
TUTOXOM TIOJITOTOBKH.

JlabopaTtopnasi paGora Ned
N3yyeHue 3aKOHOB COXPAHEHHS HA IpUMepe yAapa MapoB U 0a/IMCTHYECKOT0
MAasiITHHKA.

Heap padoTbl: mpoBEpKa HA MMPAKTUKE 3aKOHOB COXPAaHEHUS SHEPTUU U UMITYJIbCa HA IIPUMEPE YIPYroro u
HEYINPYToro coyaapeHus Tei.

OO0opynoBaHue: IITAaTUB C JBYMs MOABECAMHU, HAOOp IIApOB, MacIITaOHAas JIMHEKa

Teopemuueckasa cnpagka.

BekropHas BenuuuHa ?, paBHas IPOU3BEINECHUIO Macchl ' MaTepHanbHOM TOYKM Ha €€ CKOPOCTb ¥, W

MMEIOIIAasl HAMpaBJIEHUE CKOPOCTU, HA3BIBACTCS UMHYAbCOM, VN KOAUUECHBOM OBUNCEHUSA, STOU
MAaTepHAIIbHON TOUKH P=™ ¥

3akon coxpanenus umnyavca: VIMIyabCc 3aMKHYTOM MEXaHMYECKOW CHCTEMBI HE MEHSETCS C TEUECHHUEM
BpEMEHH (COXpaHSAETCS) IMPH JIFOOBIX B3aUMOJICUCTBUSIX MAaTEPHATBHBIX TOUYEK CUCTEMBI MKy COOO.
3aKoH cOXpaHeHMsI PHEPIrHuM: B CHUCTEME TeJ, MEXKIYy KOTOPHIMU JEHCTBYIOT TOJBKO KOHCEPBATHBHBIC
CHUJIBI, TIOJIHAS MEXaHUYECKas SHEPIUsl COXpaHsETCs, T.e. He MeHsieTcsl co BpeMeHeM & +1V = E =const |
IMopsinok BbINOJHEHHUS PA0OTHI

1 Cobepure yCTaHOBKY.

Puc.1

XOI PABOTBI

1. Onpenenure Maccy mapoB Ha BECAX U U3MEPHTE JUIMHY UX MOJIBECA.

3. OtBeauTte O60bIION AP HA 5-7¢M (S0) B CTOPOHY M OTIYCTUTE €T0, MPOU3BEAS MPSAMOM yaap 1o Apyromy
mapy. 3aMeTbTe MaKCHMAaJlbHbIE OTKJIIOHEHHS IIapOB MOCIIe yapa si M s2.

. _mz — = 1
4. Onpenenute CKOPOCTH LIAPOB JIO U Tociie yaapa: mgh = V=Y 2gh
5. BeicoTy nmogbema I1apa onpeAeauTe o MaKCUMaIbHOMY OTKJIIOHEHHUIO S OT MOJIOXKEHUS PaBHOBECHS (CM.

puc.2).
AB2=AC -AD



2

$2=2lh:  h=—
21

Torya ckopocTH mapoB: Vo1= Sos/gl;  Vi=s1+/gl; Vo= s2y/gl
6. BeruucianTe UMIybChl MIAPOB A0 U MOCJE B3aUMOICHCTBHUSL.
7. Pe3ynbTaThl N3MEpEHUN U BBIYMCIICHUH 3aHECUTE B TAOJIHILY:

M1, kr | M2, xr | h, t,c |LM | Vo, v1,M/C | V2, M/C | Poi, P1, P2,
M m/c Kr'M/c | Kr'M/c | KI"M/C

1. M3ydyeHue HEYNPYroro CTOJKHOBEHHUS IAPOB.
1. ITomecTHTe HA OBECHI TUIACTHINHOBBIC MIaphl (™ =™ ). 3anuImTe 3HaYEHUS Macc IapoB B
Tabmuy 1.

2. OrxionHuTe HepBbiii map (71 ) Ha yron “1 . Bropoii map (72 ) HAXOAUTCS B TIONOKEHHUH

paBHOBecHs. 3HaueHHe 1. 3amMIIMTE B TAGIMILY.

v =2 [glsin g
3. OmpexnenuTe CKOPOCTH MEPBOTO MIapa A0 yaapa mno popmyie 2 (2.5). Pesymbrar
3aHecuTe B Tabmuiy 1.

4. Ornyctute mapel. OnpenenuTe 3HadeHus yriaa @ mocne ynapa (3a yroiu

OTKJIOHEHUSI @ Oepercst yroJ, Ha KOTOPBIA OTKJIOHSETCS [IEHTP MAacC CUCTEMBbI JIBYX IIapOB).
5. Ompegenure CKOPOCTH MapoB nocie yaapa no Gopmyse (2.5). Pesynbprar 3anecure B TabIuiry

mu, =(m 4w
[IpoBepbTe BHIMOTHEHNE 3aKOHA COXPAHEHUSI UMITYJIbCA IPU HEYTIPYTOM yIape S

KonTpoJibHbIEe BONpOCHI:

1. YUTo Ha3bIBatOT UMITYJILCOM TeJa?

2. Copmynupyiite 3aKOH COXpaHEHUS HMITYJIbCa

3. Ilpu KakuXx ycJaOBHUSX BBIIOJIHSIETCS 3aKOH COXPaHEHMs UMITYyJbca?
4. MaTtemaTthueckas 3aluch 3aKOH COXpaHEHHsI UMITYJIbCca

BriBoa:

HNuTepHeT-pecypcsbl:

1. DnextponHas OubnuoTeuHas cucrema Znanium [DJIEKTpOHHBIA pecypc] — Pexum
nocryna: https://znanium.com/ (nara obpamenus 16.09.2021r.)

CaiiTbl B cetu UHTEpHET:

1.Onaiin Oubmuoreka [DnekTpoHHbIN pecypc] — Pexum noctyma: http://www.vbbooks.ru.
2.VaTepHer yHUBEpCcUTET MHGOPMAIIMOHHBIX TEXHOJOTUN [DNeKTpOHHBIN pecypc]| — Pexxum
noctymna: http: //www.intuit.ru.

Kpurepuu oueHuBanusi padoTbl 00y4alOMIUXCH HA MPAKTHYECKOM 3aHSATHM:
O1eHKa «OTJMYHOY» CTaBUTCS, €CIIU 00YUYAIOIINUNCS BHITIONHUI PaboTy B MOJTHOM OOBEME
C COOIOZICHUEM HEOOXOIUMOM MOCIEI0BATEILHOCTH, MMPABUIILHO OTBETUI HA KOHTPOJIBLHBIC
BOIPOCHI, TPAMOTHO C(HOPMYITHUPOBAIT BEIBOJI,.

OueHka «XOpouI0» CTaBUTCSA B TOM Cllydae, €clid OOy4YaroIMiics BBITOJIHWI TPEOOBaHUS K
OIICHKE «OTJIMYHO», HO JOIMYCTWJI OMIMOKM B PEIICHUH 3a7ad, HEAKKypaTHO odopMui
coziepkaHue padoThl, He CHOPMYITHPOBAIT BHIBO/I.

OneHka «yJI0BJETBOPUTEIBLHO» CTABHUTCS, €CJIM padOTa BBHITIOJHEHA HE TMOJHOCTHIO H,
ecnu B xo/€ paboThl ObUIM JOMYIIEHBI CIACAYIOMNUE OMIMOKHW: 3HAYUTEIbHBIC OIMMOKH B
pEeIIeHU 3a/lad, HEeakKypaTHO OGOpMHII COJepKaHue padOThl, HEBEPHO OTBETHJ Ha
KOHTPOJIbHBIE BOTIPOCHI, HE C(HOPMYITUPOBAIT BHIBO/I.

OueHka «Hey/JOBJIETBOPUTEIbHO» CTABHUTCS, €CITU OOYYaOIIMICSI HE TMOATOTOBHIICS K
BBITIOJITHCHUIO JaHHOW pabOTHI, TIOJyYCHHBIC PE3yJbTaThl HE IO3BOJISIOT  ClIeaTh
MPaBUJIBHBIX BBIBOJOB W ITOJTHOCTBIO PACXOAATCS C ITOCTaBICHHOW IICNIBIO, TTOKA3bIBAJ



IUIOXHE 3HAHUS TEOPETHMUYECKOTO MaTepuaina, PYKOBOJACTBO U IOMOILIb CO CTOPOHBI
npenojaBaTesiss U XOpOIIO MOJATOTOBJICHHBIX OOydarommxcs He3(Q(PEKTUBHBI MO MPUUNHE
IIJIOXOW MOATOTOBKHU.

JlabopaTtopnasi pa6ora Neb
CpaBHeHuHe padoThl CWJIbI C HK3MEeHEHHEM KMHeTHYeCKOH YHePTruu TeJa

Lenb: HA ombITe YOEIUTHCS B CIPABEIMBOCTU TEOPEMbI O KUHETUYECKOW SHEPTUuH, uccienys paboTy CHUIIbI
YIIPYTOCTH.
Ob6opynoBanue: 2 mraruBa J1a00paTOPHBIX ¢ MypTaMH U JIallKaMH, AUHAMOMETp, IlIap, HUTKH, JIMHEHKa,
BECHI C pa3HOBECAMH.
[ToaroroBUTENbHBIE BOMPOCHI:
1.Kakue Tena o0maaroT KHHETUYECKOW YHEPTUEH?
2. Ot yero 3aBUCUT KMHETHYECKAs SHEPrus Tesa?
3. Chopmynupyiite TeopeMy 00 U3MEHEHUN KHHETUYECKON SHEPTUH Tea
XOI PABOTBI
2. CoOepute ycTaHOBKY IO pHC.1:

YKpCHIUTC TOPU30HTAJIIBHO B JIAIIKE 1 mraTuBa JAUHAMOMCETP
U JlankKy i1 1iapa Ha BTOPOM HITAaTUBE Ha BBICOTEC h = 40 cm ot IIOBCPXHOCTHU CTOJIa

2. OmnpenenuTe Maccy mapa ¢ TOMOIIbIO PhIUaXKHBIX BECOB.

3. K mapy npusixute HUTH JiuHON 60-80 cM. 3akpernurte map B jamnke 2-TO IITaTHMBA, 3allENIUB HUTH 3a

KpIOYOK JMHaMOMeTpa 1- ro mrarusa.

4. 2-ii WTAaTHB BMECTE C MIAPOM PACHOJIOXKHUTE OT |-ro MmTaTHBa HAa TaKOM DPACCTOSHUH, YTOOBI Ha MIap

neiictBoBana cuia ynpyrocta Fynp =2 H (moka3zanust tTuHaMoMeTpa).

5. OrnyctuTe map c JIalKM U OTMEThTE MECTO €ro mnajaeHus Ha crtoje. OmbeIT moBTOpUTE 2-3 pasa u

OIIPEEIINTE CPEAHEE 3HAUEHUE TaIbHOCTH NOJIETA 1I1apa S.

6. Ompenenure MOAYJIb CKOPOCTH IIapa, MPUOOPETEHHOM MO JEHCTBUEM CHJIbI YINPYTOCTH, MCIOIB3YS
v

bopmybl: v = ﬁ

7. Tlox peWicTBUEM CHWIIBI YNPYTOCTH HIap NPHOOpPETaeT CKOPOCTh V , a €ro KUHETHYeCKas SHEeprHs

m3MeHsercst oT 0 0 mv%/2 , Toraa IS BEIYMCICHHS W3MEHEHHs KMHETUYECKOH DYHEPrHH BOCIIONb3yeMCs

-mgs'z
4h

8. Cuna ynpyrocty Bo BpeMs A€UCTBUS Ha IMI1ap U3MeHseTcsl JMHEWHO OT Fynpr = 2 H 10 Fynp2 = 0 H. cpennee
Fympl

3HAYCHUE CHIIBI YIPYTOCTH PAaBHO:  Fynpop=———

9. U3meppTe nedopmannio NpyKUHbI AMHAMOMETpa X MpHU cuiie ynpyroctu 2 H.

10. Beruucnum paboTy A CHIIBI YIPYTOCTH, HCTIONb3Yys popmyny: A = Fymp cp ¢ x

11. Pe3ynbraThl H3MEpEeHUl ¥ BEIYUCICHHUH 3aHECUTE B TAOIHILY:

¢dopmyioii: AEk =

m, KT h, m S, M AEKk, Jx Fympcp,H | x,™m A, JIx

KOHTpOJ'IBHBIC BOIIPOCHI
1. Kakum BBIPAKCHUCM ONPCACIACTCA IIOTCHIIMAJIbHAA QHCPIUA ,Z[C(I)OpMI/IpOBaHHOf/'I HPY)I(I/IHLI?

2. Kakxum BBIPAKCHUCM ONIPCACIIACTCA KUHCTUUCCKAs SHCPIUs Tena?

3. HpI/I KaKHuX YCJIIOBUAX BBITTOJHACTCS 3aKOH COXPAHCHUA MEXaHHUUYECKOI OHEpPr nu?




BBIBO/l: (cpaBHMUTE TmMONyYeHHBIE 3HA4YE€HUS pabOThl A CHIBl YHOPYroCTH ¥ HM3MEHEHUS
KMHeTH4Yeckou sHepruu AEk mapa).

HNuTepHeT-pecypcsl:
1. DnextpoHHas OubnuoTeuHas cucrema Znanium [DJEKTpOHHBIM pecypc] — Pexum
nocryma: https://znanium.com/ (gara oopamenus 16.09.2021r.)
Caiitnl B cetu UnTEpHeT:
1.Onnaiin 6ubnmoTeka [ DneKkTpoHHBIH pecypc| — Pexxum nmoctyma: http://www.vbbooks.ru.
2.MlHTepHET YHUBEPCUTET MH(POPMALIMOHHBIX TEXHOJOTUI [DNeKTpOHHBIN pecypc| — Pexum
nocryma: http: //www.intuit.ru.

Kputepun oneHuBaHUA PaGOTHI 00YYAOIIMXCH HA PAKTHYECKOM 3aHATHU:
OueHka «OTJIMYHO» CTaBUTCS, €CIIA O0YYAIOMIMICS BHIMOIHUI paboTy B MOJHOM 00BbeMe
C cOOIIOZICHUEM HEOOXO0JMMOM MOCIEI0BATENIbHOCTH, MPABUIILHO OTBETUJ HA KOHTPOJIbHBIC
BOIIPOCHI, TPAMOTHO C(HOPMYIUPOBAIT BHIBOJI.
OueHka «XOpoIIOY» CTaBUTCSA B TOM Cllydae, eclid OOy4YarolIMiiCs BBITOJIHWI TPEOOBaHUS K
OLICHKE «OTJIMYHO», HO JOIMYCTHJI OHIMOKM B PEIICHUM 3a/lad, HEaKKypaTHO O(OpMuII
cojJiep;kaHue paboThl, He CPOPMYIUPOBAT BHIBOJ,.
OneHka «yI0BJIETBOPUTEIbHO» CTaBUTCSA, €CIM padOTa BHINOJHEHA HE MOJIHOCTBHIO H,
eciii B Xoj€ paOoThl ObUIM JOMYILIEHBI CIEIYIOIINE OLIMOKU: 3HAUMTEIbHbIE OLIMOKU B
peleHnr 3a/ad, HeaKKypaTHO odopMmi coaepkaHue pabOThl, HEBEPHO OTBETHJI Ha
KOHTPOJIbHBIE BOTIPOCHI, HE C(HOPMYITHPOBAIT BHIBO/I.
OueHka «HeyI0BJETBOPUTEIBHO» CTABUTCS, €CIM OOYYalOUIMIiCsl HE TOJATOTOBHIICSA K
BBITIOTHEHUIO JaHHOM paboThl, TMOJIyY€HHBIE pE3yNbTaThl HE TMO3BOJIAIOT CIENaTh
MPABIJIBHBIX BBIBOJIOB U TMOJIHOCTBIO PACXOJIATCSA C TMOCTABICHHOW IETBbI0, MOKa3bIBal
IUIOXME 3HAHUS TEOPETHMUYECKOTO MaTepuana, PYKOBOJACTBO U IOMOIIbL CO CTOPOHBI
IpenoAaBaTesis U XOpOILIO MOJATOTOBJIEHHBIX OOyyarommxcs HE3(PQPEKTUBHBI MO MPUUHUHE
IJIOXON NOJATOTOBKH.

JlaGopaTopHasi pabora Ne6
CoxpaHeHHe MeXaHNY€CKOI YHEPTUN NMPH IBUKEHHUH TeJIa MO/ AeCTBUEM CHJI

TH/KECTH U YIIPYI'OCTH.
Llenv pabomul: 1. DKCIEPUMEHTAIBHO CPaBHUTh M3MEHEHHs MOTEHIMAalIbHOHM sHeprum Tena (E, ), moaHATOro Hax 3eMiéi u
knHeTH4yeckoi sueprun (Ex) Tena, moryueHHOH 3a C4ET 3TOro H3MEHEHHUS.

2. Y6enutscs B TOM, YTO TEJIO MPH IBIKECHHUHU I10]] ASHCTBUEM CHIIBI TSKECTH, COXPAHSIET CBOI0 MEXaHHUYECKYIO

9HEPTHUIO — YTO COOTBETCTBYET 3aKOHY COXPAHEHHUS SHEPTUH.
Obopydosanue: mTaTHB ¢ My(PTOW U JANKOW, AMHAMOMETP J1a0OPATOPHBIN C (PUKCATOPOM, JICHTa U3MEPUTEJIbHAS, IPy3 HA HUTH
JUTHHOM 25 cM.
Teopemuueckasn cnpagka.
1. Teno maccoit m, momHsiToe Ha BeicoTy h, 006nanaer noreHuaipHo sHeprueil Ey. [loTeHIMANbHOM SHEprue# B3auMOICHCTBHS
TeJ1 ¥ 3eMJIN HA3bIBAIOT BEIMYMHY, PaBHYIO IPOW3BEACHHIO MacChl Tejla Ha YCKOPEHHE CBOOOIHOTO IAJEHUs U HAa BBICOTY Tella
HAJl MOBEPXHOCThIO 3emii: En = mgh
2. Ilpu majeHNN ¢ BBICOTHI TEJIO HAOMpaeT CKOPOCTH V, M MOTEHIMAIbHAsI SHEPTUs IPH YMEHBIIEHHH BBICOTHI 10 0 mepexonuT B
KHHETHYECKYI0 SHepruro. KuHeTndeckoi SHeprueil Has3bIBAlOT BENMYMHY, PAaBHYIO IOJOBHHE ITPOM3BEICHUS MaccChl Tejla Ha

KBaJpaT CKOPOCTHU €T0 ABUKCHUS: Ex — mo’

2
3. 3akoH COXpaHCEHHWA U IPEBPALICHUA DHEPIrUU:. MOJIHAA MCEXAaHHUYCCKass SHEPTUsd 3aMKHyTOI>i CUCTEMbI TCJI, MCKAY KOTOPbBIMU
)IeﬁCTBy}OT TOJIBKO KOHCEPBATUBHBIC CHJIBI, COXPAHACTCsA, T.€. HC MU3MCHIACTCA C TCYCHUEM BPEMCHU. 3HepFI/I${ HHUKOTJa HEC
HCYE3acT U HE MOABIACTCA BHOBb, OHA JIMIIb NIPEBPAIIACTCA U3 OHOTO BHU/Ia B leyFOﬁ.

2
E=E,+E.=mgh+ M =const
2
mo’
B cuTyanmu nageHus TeNa ¢ BHICOTHI 3aKOH COXPAHEHHS SHEPTUH MOJKHO 3allicaTh CIeayromum oopasom: 'Y = m-g-h,

Xo00 pabomut.



Jns BemomHeHUs paboThl coOepuTe yCTaHOBKY. JWHaMoMeTp ykperursercss B jamnke mTatuBe. dukcatopoM | moxazaHmid
TUHAMOMETpPA CIIYKUT IUTACTHHKA W3 TMPOOKH puC. 2. TIACTHHKY W3 MPOOKK HAApe3aloT HOXKOM JI0 CEpeIrHBI M HACAKUBAIOT Ha
MIPOBOJIOYHBIH CTEPKEHb AMHAMoMeTpa. DukcaTop JODKEH IMepPEeMEIIaThCs BAOIh CTEPKHS ¢ MAJIBIM TPEHHEM.

1.TIpuBsikuTe rPy3 K HATH, APYroii KOHeL| IPUBSLKUTE K KPIOUKY AMHAMOMETpa M u3MepbTe Bec rpysa F =MQ .

2.M3mepbTe paccTosiHEe { OT Kprouka AMHAMOMETpa 10 LEHTpa TSKECTH Ipy3a.

3.IlogHuMuTE Tpy3 OO BBICOTHI KpIOYKAa AMHAMOMETpa M ormyctute ero. IlogHumas rpy3, paccnaObTe NPYXKHHY W YKpEIuTe
(UKCaTOp OKOJIO OTPAaHUYHUTEIHHOW CKOOBI.

4.CHUMHTE TPY3 U 10 TIOJIOKEHUIO (prKcaTopa U3MephTE JIMHEHKOW MakCUMaIbHOE YAIHHEHHE AL IPYKUHBI.

5.PactsHuTe pyKOH NpYKHHY OO CONPUKOCHOBEHMs (HKcaropa € OrpaHMYMTENBHON CKOOOH W OTCUMTAalTEe 1O MIKaje

F

MaKCUMaJIbHOC 3HAYCHUEC MOAYJISA CUJIbI YIIPYTOCTH IPYKUHBI. Cpe,uHee 3HAYCHUC CUJIbI YIIPYT'OCTHU paBHO —— .

6.Haiizute BhIcOTY magenus rpysa. Oua pasaa N =1+ Al .

7.BpraucnuTe NOTEHIMAIBHYIO YHEPTUIO CHCTEMBI B IEPBOM IOJIOKEHUU TPY3a, T.€. Iepell HauaJIoM MaJIeHHs, IPUHSIB 3a HyJIeBOi
YPOBEHb 3HAYEHUE TIOTEHIMAILHON SHEPTHH IPy3a B KOHEYHOM €ro Tonokennu: E = mgh = F1(¢+AL)/

8.B KOHEYHOM MOJIOKEHMM Tpy3a €ro MOTEHIManbHas 3HEPrus paBHa Hym0. IloTeHIManbHas SHEPrHsl CHUCTEMBI B 3TOM
COCTOSTHHM OTIPEJIEeIISIeTCs TN SHEPTrUuel ynpyro 1e)Op