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1. KOMl’[eTeHHI/II/I H HWHIMKATOPLI HX JOCTHKCHMS, MMpPOoBepsieMbie TaHHLIMH
OLICHOYHBIMHU MaTEpHAIaMHU

Lenpro ocBOGHUS AUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMINX KOMITETESHITUH:

OIIK-1 CriocoGen ucnonb30BaTh B MPO()ECCHOHATBLHOM ASSTEIHPHOCTH OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX M OOIIEWHKCHEPHBIX JUCIUILUINH, MPUMEHITh METOIBI MAaTEMaTUIECKOTO
MOACIINPOBAHUSA, TCOPETUICCKUX U OKCIICPUMEHTAIIBHBIX I/ICCHe}IOBaHHfl.

Pe3ynbTaTaMu OCBOCHMSI AUCUUILIAHBI SBIISIIOTCS CIEAYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETECHIIUI:

POOIIK 1.1 3maer ¢yHIaMEHTAIbHBIE 3aKOHBl  €CTECTBCHHOHAYYHBIX  H
OOIICMH)KEHEPHBIX TUCIUIUINH U MaTeMaTHYeCKUE 3aKOHBI.

2. OneHoYHbIe MaTEePHAJIbl TEKYLIEr0 KOHTPOJISI M KPUTEPUH OLEHMBAHUA

DJeMEeHTHI TEKYIIEero KOHTPOJIS:

— TECTHI;

— KOHTPOJIbHBIE BOTIPOCHI,

— 3a/1a4W;

— nabopaTopHbIe pabOTHI.

[To Bcem pasnenaM AMCIUIUIMHBI MIPEITYCMOTPEHBI OTBETHl HA KOHTPOJIBHBIC BOTIPOCHI H
pemenre 3agad. KoHTposb ocyiecTBisercss B (GopMe HMHIAMBUAYAIBHOTO coleceloBaHMsA, B
nporiecce KOTOPOTo CTYIEHT JODKEH MPOJEMOHCTPUPOBATh YMEHHE TIOJIH30BATHCS OCHOBHBIMH
MOHATUAMH, 3aKOHAMU M MOJEJISIMU 00mIel (pU3MKK; MPUMEHSATh 3aKOHBI 001Iei (u3uKu npu
perieHuu 3aaa4 oomieil Gu3nKy.

IIpuMep KOHTPOJIBHBIX BOIIPOCOB.

Tema 1. Kunemamuxka mamepuaibHoii mouKu.

CdhopmynupoBaTh rpaHHUIIBI IPUMEHUMOCTH HBIOTOHOBCKOM MEXaHHKH.

Yro Takoe cucrema oTcuéra?

B uém cocTout Mozienb MaTepralIbHON TOUKH?

Yo Takoe paanyc-BEKTOp, TPAEKTOPHS, ITyTh?

JlaTe ompeneineHHe CKOPOCTH U YCKOPEHUs MAaTepUalbHOM TOYKU. YTO Takoe

TaHTE€HIIMAJIbHOE U HOPMAJIbHOE YCKOPEHUE MAaTEPUAIIBHON TOUKH ?

6. /JlaTh omnpezneneHue yrioBoil CKOPOCTH M YIVIOBOTO YCKOPEHMSI MAaTEpUAJIbHON TOUKHU; KaK
OHU CBSI3aHBI C JIMHEHHON CKOPOCTHIO M JIMHEHHBIM YCKOPEHHUEM.

M

IIpumepsl 3axa4.

3anauva 1. Kunemamuxka mamepuanvHoii mouku.

qaCTI/II_[a A ABWIKCTCA B OJHY CTOPOHY IIO TPACKTOPUU (pI/IC) C TaHIr€¢HIOUaJIbHBIM
a=a-T Fo%
YCKOPEHUCM , ITAC - HOCTOSIHHBIN BCKTOp, COBHaI[aIOH_[I/Iﬁ 110 HallpaBJICHUIO C OCbIO

X T

,a - €IMHUYHBIA BEKTOP, CBA3AHHBIN C YacTUIEd A W HaNpaBJICHHBIN MO KacaTeJIbHOU K
TPAeKTOPUU B CTOPOHY BO3pACTaHUsSI YroBOMl KoopauHatbl. HallTh CKOpOCTh YacTHIIBl Kak
x x=0

GYHKIUIO , €CTTU B TOYKE €€ CKOpOCTh paBHA HYJIIO.
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3anaua 2. /[unamuxka mamepuanvbHoi mouKku.

Hute nepexkunyta uepe3 n€rkuili Bpamarommiics 0e3
TpeHus Onok. Ha ojHOM KOHIle HUTH NPUKPEIUIEH I'Py3 Macchl
M, a mo apyroii cBUCAIOIIEH YaCTH HUTH CKOJB3UT My(PTOUKa
Macchl M ¢ TIOCTOSHHBIM YCKOPEHMEM g OTHOCHTENBHO HHUTH.
Haiitu cumy TpeHusi, ¢ KOTOpOil HUTh IeHCTBYEeT Ha My()TOUKY.

Pemenne

Ha Teno m co cTopoHbl HUTH JEHCTBYET CHJIA ?mp
CJIEI0BATENIBHO, COTJIAaCHO TPETheMy 3akoHy HplOTOHA, Ha HUTH
CO CTOPOHBI TeJla TaK)Ke JEUCTBYET CWJIA, paBHAs [0 MOZYJIO
F ., HO HampaBieHHas BHU3. Co cTOpoHBI Tena M Ha HHTH

mp?

JNIEUCTBYET CHJIA, paBHAs IO MOIYJIO Ccwie HaTshkeHus 1.

Takum oOpasom Ha 000 ydacTok HUTH A m neicTByror cunbl F, uT. 3anuimem ams sneMeHTa

A m BTOpoii 3aKkoH HeroTOHA:

Ama=T+F,

Torna, B mpubmmkennn aeBecomoctd Hutu (Am=0), T=F, .
3anuiueM Ui paccMaTpUBaEeMbIX Tl YpaBHEHHs JABI)KEHHS B CHCTEME OTCuéra,
CBA3aHHOM C 3eMJIEH, B IPOEKLIMU HA OCb Y :

—Ma=F, —Mg

m(a—a')szp—mg,

B HpI/I6HI/DKeHI/II/I HECPACTSXKUMOCTU HHUTH, HUTH, I1O KOTOpOﬁ CKOJIB3UT MY(bTO‘-IKa, JABHIKETCA
OTHOCHUTEJIBHO 3€MJIM C TEM XK€ YCKOPEHHUEM d, YTO U TEJIO0 M.

Texyuuii KOHTpPOJIb MO JIA0OPAaTOPHOMY MPAKTUKYMY OCYIIECTBIISIETCSI B TEUCHHE
ceMecTpa U BKIIOYAeT B ce0s BXOJHOW KOHTPOIIb MpernoiaBaTeieM CTENeHH MOJTOTOBICHHOCTH
KQXKOTO CTYJ/ICHTa K BBIITOJIHEHUIO JTAOOPATOPHBIX padoT, AOMYCK K MPOBEICHUIO SKCIIEPUMEHTA
U MPOBEPKY OTYETOB MO JIA0OPATOPHBIM PabOTaM MpHU ITOM MpoBepseTcs cHOPMUPOBAHHOCTD
komrerenuu OIIK-2 B coorBercTBUM ¢ nHaukaTopamu goctkenus POOIIK-2.1, POOIIK-2.2.
Opranuzanus J1abopaTOpHBIX pabOT BKIIOYAET CAMOCTOATEIbHYIO BHEAYIUTOPHYIO
MOATOTOBKY CTYJCHTAa K BBITIOJIHCHHIO KaXKJIOH OTAENbHON 1abopaTOpHON B paMKaxX YacoB,
BBIJICJICHHBIX B MPOTPAMME JHUCIHMIUIMHBI HAa CaMOCTOSITEIBHYIO MPOpaboTKy matepuana. s



MOATOTOBKM K JA0OpaTOpHBIM paboTaM CTYAEHTHI MOTYT HCIOJIb30BaTh METOIUYECKUE
pa3paboTku npenojaBatenel kadeapsl oOIIei U HIKCIIePUMEHTaIbHONU (U3UKH, pa3MElICHHbIC B
cucteme LMS Moodle nnm npencraBiennbie B nie4atHoi popme B 1abopaTopuu. MeTonuueckue
pa3pabOTKH COJEpPXKAT TECOPETUUYECKHE MaTepualibl MO TeMe padOThl, METOJIWKY MPOBEIACHUS
AKCIIEPUMEHTa U O00pabOTKM PE3yJbTaTOB, BOIPOCHI JISI CAMOKOHTPOJISI, TIEPEUYCHb Y4eOHOU
TuTepaTypel U pecypcos ceti Uurtepruer. Kpurepuii oneHku 3(hHEeKTHBHOCTH CaMOCTOSTEIHHON
paboThI CTyIeHTOB (hOPMUPYETCS B XOJI€ TEKYIIETO KOHTPOJISI MPOIIeCcca BHITIOTHEHUS 3aJaHIi 1
OCYIIECTBIISIETCSI HA OCHOBE PA3NUYHBIX CHOCOOOB  B3aUMOJEHCTBUS  CTYIEHTa C
MIPENO0/IaBaTEIIEM.

Ilpumep. Kommponvnwvie eonpocel 01a padomer «Onpedenenue MomeHma uHepUUU
00HOPOOHO20 OUCKA MEMOOOM KOJIEOAHUTL):

1. Yro Ha3bIBaeTCA MJIE€YOM CHUJIIBI?

2. Yto Ha3pIBa€TCI MOMEHTOM CHJIBI OTHOCHTENIHHO ocu? Kak BbIOMpaIOT 3HAK UIi MOMEHTa

CUIIBI?

[Touemy cymMMa MOMEHTOB CHJI B3aUMOJEHCTBUS 7S JIFOOOW Maphl YaCTHUIl paBHA HYJIIO?

Yro Takoe MOMEHT HHEPLIUU MAaTEPUATIbHONU TOUKU?

5. Tlouemy MOMEHT MHEPLUH MyCTOTEIOrO LUIUHAPA OOJbIIE, YeM CIUIOIIHOTO C TAKMMH K€
pasMepaMu U Maccou?

6. Cdopmynupyiite Teopemy lllTeiinepa.

7. OOpyu moBellleH Ha T'BO3AMK. UeMy paBeH €ro MOMEHT MHEPLMH OTHOCUTENIHHO I'BO3/MKA,
eciu ero macca M, a paguyc R?

8. Kakue MOMEHTHI cujI ICHCTBYIOT HAa (PU3NUECKUN MASITHUK?

9. Tloyemy koneOaHusi MasSTHHKA JTOJDKHBI OBITH MaTbIMU?

10. Kakoe nuddepenmanbHoe ypaBHEHHE OMUCHIBAET TApMOHHYECKHE KoneOaHus?

11. Yem ompenensercs nmepruoa rapMOHHYECKUX KoJieOaHuii?

12. Kaxk onpenenuTs NOrpemHoCTbh N3MEPEHUSI MOMEHTA MHEPLIUH?

W

Bonpocwt 0nsa donycka K évinoinenuio 1adopamopHsix paoom
—  Ilenb paboThL.
— Kakoe siBnenue uzyqaercsi B pabore?
—  Kakwue 3axons! n3yuarorcs B pabote?
— Kakue ¢pusnueckre BeTUUUHBI OMPEEsIIOTCs B padore?
—  BoiBox paboueii hopMyIbL.
— Hasznauenust npuOOpoOB U NPUHAIIIEKHOCTEH.
— Onucanue >KCepUMEHTAIBHON YCTAaHOBKH.
— Tlopsaok BbIONHEHUS paOOTHI.
— Meroauka npoBeneHUs U3MEPEHHUIA.

Texymuii KOHTPOJIb 3aKaHYMBAETCS NpU clade/3ammre padboT B BHIE OPOPMIIEHHBIX

OTYETOB.

Tpebosanusn Kk codeprcanuio omuema no 1a00pamopHoi pabome

Otuer JOKEH COepKaTh:
Hazpanne mabopatopHoil paboTHI.
— llemn u 3amaun paboThl (cHopMyITMPOBAHBI B METOIUUECKUX YKA3aHUSX ).
[TpuGops! 1 MPUHAATIEKHOCTH (IIPUBEACHBI B METOAMYECKUX YKA3aHUIX).
— (CxeMa dKCIEPUMEHTaIbHON YCTaHOBKHU.



PabGouass dopmyna(pl) (popMynbl, MO KOTOPHIM TIPOBOJATCS pacyeThl BEJIWYHH,
ONpeeNsseMbIX B YNPAXHEHUSIX Ja0OpaTopHON paboThl, Yepe3 HKCHEPUMEHTAIbHO
M3MEpEHHbBIC BEIHUNHBI).

Wnes merona (B HECKOJIIBKUX IMPEUIOKEHUSIX PACKPBIBACTCA CYTh (PU3NYECKHX SBICHUNA U
MIPOLIECCOB, JISKALIUX B OCHOBE MTPOBOANMOIO IKCIIEPUMEHTA).

Tabmuna(pl), B KOTOPbIE 3aHOCATCS IKCIIEPUMEHTAIbHBIE U pacueTHbIE JaHHbBIE.

PacueTs! (IpUBOJATCS OCHOBHBIE pacyeThl 3HAUCHUH OnpeensieMbIX B paboTe BEIMUUH U UX
norpemtHoctei). Ecam B pabore ompenensiercs HekoTtopas (u3uYecKas IMMOCTOSHHAs, TO
HEOOXOIMMO  yKa3aTb  3HAu€HHUE, OIpPEJCJIEHHOE  SKCIEePUMEHTANbHO  (BKIIIOYAst
MOTPEIIHOCTh), U CPaBHUTH €ro ¢ TabauuHol BenuuuHoM. Ecnu uccrnenyercs kakas-mnoo
3aBUCUMOCTbB, TO YKa3bIBACTCS XapaKTep 3TOW 3aBUCHMOCTH, BBISIBICHHBIA B 9KCIIEPUMEHTE
(IuHelHasi, SKCIOHEHIWalbHas W T.J.), U HPOBOAMUTCA CpPaBHEHUE C TEOPETUUYECKOM
3aBHCHMOCTBIO.

BbIBO/IBI, B KOTOPBIX KPAaTKO M3JIaraloTCsi OCHOBHBIE PE3YyJIbTaThl AIKCIIEPUMEHTA UCXOMAS U3
€ro Ieyei, MPOBOIUTCS X aHAIIU3.

Tpebosanusn no oghopmnenuro omuema no i1adbopamopuoi pavome
Otuér nomkeH OBITH BBIOJIHEH AaKKypaTHO, Ha OTHCNBHBIX JINCTAX WJIA B TETPaju.
Homnyckaercss odopMieHHEe OT4YeTa, MOATOTOBIEHHOTO C MOMOUIbI0 MPOTrPaMMHOIO
obecrnevyeHus, WK MpeICcTaBIeHUe oT4eTa B Bue (aiina.
[Tpu odopmieHun TaOIUI] AOHKHBI OBITH yKa3aHbl O0O3HAYCHUS BEIIMYUH W €JIMHHUIIBI
U3MEpEeHHUs.
[Tpu mocTpoeHuu rpaduka y KaKI0i OCH JOJKHBI OBITh TIOIMUCAHBI 0003HAUCHUS BEJTMUUH
W CIWHUIBI W3MEpPEHHs; MaciiTad JOJDKeH ObITh BBIOpAH palMOHAIBHO, Ha Tpaduke
JOJKHBI OBITh YETKO BHJIHBI JKCIIEPUMEHTAIbHBIE TOYKH; HE JOMYCKAaeTCsS COCAMHEHUE
TOYCK  JIOMAaHOW  KpPWUBOW, TIPH  HEOOXOJMMOCTH HA  Tpaduke  TPOBOIUTCS
anmpOKCUMUPYIOIIasl JIMHUSL.
OKOHYaTeNbHBIM pe3yabTaT JOJKEH OBITh 3amucaH B COOTBETCTBHM C MPUHSTHIMU
MpaBUJIaMu; 00s3aTelbHa OIEHKA MOTPENTHOCTH MOJTYYEHHOTO pe3yibTara U COOII0JICHUE
MpaBUJ OKPYIJICHUS 3HAUCHUM OMNpeAeNsieMblX B OJKCHEPUMEHTE BEIUYMH U UX
MOTPEIIHOCTEH.

Kpumepuu ouenusanus pesynbmamoe cobecedoéanus no 3auwjume omyema no
6bINOTIHEHHOU 1a00pamopHoil pabome:

K 3ammre mabopaTtopHoii pabOThI CTYJEHT J0HKEH:
[IPEIOCTABUTD MOJHOCTHIO O(POPMIIEHHBIH OTUET 1O J1a00paTOpHOIl paboTe ¢ 3aN0JHEHHBIMU
TabmuaMu, rpaukaMu, pacueTaMy U 3aKITF0UCHHEM;
3HATh HEOOXOAMMBII TEOPETUIECKHI MaTepHal;
YMETh KpaTKO paccKa3aTh O COJACPKaHUH MPOBEIECHHOTO UM HKCIEPUMEHTa U 00OCHOBAThH
BBIBOJIBI, C/ICJIAHHBIE B 3aKIIIOUCHHN;
BJIAJIETh CpPEACTBAMHU IMOJNYyYeHHS | O00paboTKM uHGOpMAIMK: YMETh 3alUCBIBATh
pe3yJbTaThl W3MEPEHUi, CTPOUTh TpaduKu C Y4YETOM IOTPEIIHOCTEH, MPOU3BOIUTH
BBIUUCIICHUS] TOTPEIIHOCTEH MpsAMBIX M KOCBEHHBIX M3MEpPEHWH, aHaJIU3UpOBaTh
MOJTyYEeHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBL;
BCE OIBITHI JIOJUKHBI OBITH TPOBEJECHBI B YCIOBUSAX M pEeXUMaX, OOECIEeYMBAIOIINX
MOJyYeHHEe pe3yJIbTaTOB M BBIBOJOB C HAuMOOJIbLIEH TOYHOCTHIO C YYETOM TEXHUKHU
0€301MacHOCTH.



B coorBerctBMM ¢ 3TMM IIpU TPOBEICHHUM 3AKIIOYUTEIBHOIO KOHTPOJISI MOIYT
UCIIOJIb30BAaThCS KOHTPOJIbHBIE BOIPOCHI KakK K BBIMOJHSIEMBIM paboTaM 1ab0paTOpHOTO
MIPaKTUKYyMa, TaK U K COOTBETCTBYIOIIUM pa3/ieslaM OCHOBHOM JTUCLUILIAHEIL.

[To pe3ynbrataM 3amIUThl BBITOJHEHHOM J1TaOOpaTOpHON pabOThl BHICTABISETCS OTMETKA
«BBITIOJIHEHO» B JKypHaJle ydeTa BBHINOJHEHUS JabopaTOpHBIX paboT. OlEHKa «BBITOIHEHO
O3HA4aeT BBIMIOJHEHUE CTYJIEHTOM BceX TpeOoBaHMI TO ¢dopMaM MU CpOKaM KOHTPOJS, IO
KPUTEPHSIM OLICHKU TeKyIeH paboThl CTyIeHTA.

3. OueHoYHbIe MAaTEPHAIbl HTOTOBOI0 KOHTPOJIS (MPOMEKYTOYHON ATTECTALMM) U
KPUTEpUH OLCHUBAHUSA

DK3aMeH B IEpPBOM, BTOPOM, TPETbEM M YETBEPTOM CEMECTPax IMPOBOJUTCS B YCTHOM
¢dopme mno Owmneram. DK3aMEHALUMOHHBIM OWJIET MpearnoyiaraeT OTBET CTyJAEHTa Ha JBa
TEOPETUYECKUX BOIpoca, MpoBepsoumx chopmupoBaHHocTh KommereHimu OIIK-2 B
COOTBETCTBUM ¢ nHAMKaTopamu noctwxkenus POOIIK-2.1, POOIIK-2.2.

buner conmepxxkutr nBa Bompoca. OTBETHI MarOTCsS B pa3BepHyTor ¢opme. K sk3ameny
JOITyCKAOTCS TOJIBKO CTYZEHTHI, aTTECTOBAHHBIE 110 PE3YJIbTaTaM TEKYIIETO KOHTPOJIS.
[Tpumep 3K3aMeHaIMOHHOTO OuieTa:

BUJIET Ne 1

1. 3aKOHBI COXpaHEHUs UMILYJIbCa U SHEPTUH.
2. 'apmonndeckue konedanus (rapMOHHUECKUI OCIIIIIISTOP, MATEMAaTUIECKHN U (PU3NUECKUIA
MasITHUKH).

Pesynbratbl  5K3aMeHa  ONpPENENSIOTCS  OIEHKaMH  «OTJIMYHO»,  «XOPOIIO»,
«YIOBIIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

OueHka ompenensieTcs, HUCXOJAs U3 Pe3yJbTaTOB TEKyIIed arTecTallii B TEUYEHUE
CeMecTpa U COIJIaCyeTCsl C MPUHATHIM COOTBETCTBHEM C S5-TH OAJUILHOM IIKAJOW OLIEHWBAHUSA: —
COTIUYHOY; «XOPOLIOY; «yIOBIECTBOPUTEIBHO», «HEYAOBIETBOPUTEIHHOY.

OneHka «OTJIMYHO» BBICTABISIETCS, €CJIM JlaHbl MpaBUIbHBIE OTBETHl Ha BCE
TEOPETUYECKHE BOMPOCH! MO OWUIIETY, a TaK)Ke JaHbl MPABUIBHBIE OTBETHI HA JOIMOJHUTEIHHBIE
W/WIM YTOYHSIOUIUE BOMIPOCHI 110 COAEPKAHUIO AUCIUTIITNHBI.

OneHKa «XOpOIIO» BBICTABIAETCS, €CIM JIaHbl HEMOJHBIE MpaBUJIbHBIE OTBETHI HA
TEOpETUYECKHEe BOMPOCHI MO OWUJIETY, HO HMMEIOTCS TaK K€ MpaBUIbHBIE OTBETHl HA YacTh
JIOTIOJTHUTEHHBIX W/ WU YTOUHSIOIIUX BOIIPOCOB MO COJIEPIKAHUIO TUCITUILINHBL.

OneHka «yAOBIETBOPUTEILHO» BBICTABISAETCS, €CIM JaHbl HENpaBWJIbHBIE OTBETHl Ha
TEOPETUYECKHE BOMPOCHI, HO MPHU 3TOM JaHbl MPABUILHBIE OTBETHI HA IOTOJHUTEIbHBIC W/HIU
YTOYHSIOLINE BOIIPOCHI 110 COAEP>KAHUIO JUCIUILTUHBI.

OlneHKa «HEYIOBJIETBOPUTEILHO» BBICTABISETCS, €CIU JaHbl HEMPABUIbHBIE OTBETHI Ha
o0a TeEopeTHMYeCKHX BOIpoca OujieTa M OTCYTCTBYIOT OTBETHl Ha JOIOJIHUTEIbHBIE WIH
YTOUHSIOIINE BOPOCHI.

4. OueHoYHbIE MaTepuaJIbl IS NMPOBEPKHU 0CTATOYHBIX 3HAHUM
(chopMHPOBAHHOCTH KOMIIETEHIIHIA)

IIpuMephI TECTOBLIX BONPOCOB.
1. Kakne KUHEMAaTH4YECKHE XapaKTEPUCTUKU JBHKEHUS HE MEHSIOTCA INpPU IMEPEXOoAe OT
OJIHOW MHEPIUAIbHOW CUCTEMBI OTCUETA K JPYTOM:
I-ckopocTh, 2- yCKOpEeHHE, 3- OTHOCUTENBHAS CKOPOCTh JIBYX YacCTHI, 4- IEpEMEILEHHE.
A. 13
b.23
B. 14
r.1,2



2. Yemy paBHa MIHOBEHHas CKOpOCTb MaTepHallbHOW TO4YKH? BpiOepuTe mnpaBHIbHBIC

BapHWaHThBI OTBETOB!:

A.

IIPOU3BOJHON PAIUYC-BEKTOPA, OIPEIECIAIOLIErO IOJIOKEHUE MaTepUuaibHOM TOYKH, IIO
BPEMEHHU

b. nmpon3BogHON OT NepeMenIeHUs MaTEPUAIbHOW TOUYKHU 110 BPEMEHHU

B. npou3BoHOM OT ITyTH IO BPEMEHH

I'. MrHOBeHHast CKOpPOCTb — OTO IIyTh, IPOWJIEHHBIA MAaTEPUAIbHOW TOYKOM B €IMHHUILY

BPEMEHHU

3. KakuM# BeIMYMHAMM OIPENENAeTCS MEXaHMYECKOE COCTOSTHUE MaTepUalbHONW TOYKH:

- - -

pammyc-BeKTopoM | (t), CcKOpOCThIO V i , YCKOpEHHEM alt ?
ATl ale]
B Flt] Ve alt
B, Flt] Vit
r vitl alt|

BPEMEHH 110 3aKOHY ' — 20040 B Moment -
Bpemenn !=! wactuma okasamace B
HekoTopoil Touke A. CKOpOCTb YacTHIbl B
9TOT MOMEHT BPEMEHU UMEET HAIPaBICHUE

wolllop s
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4. Paanyc-BeKTOp YaCTHUIIbI U3MEHSIETCS BO

Al
b.2
B.3
I.4

¥

5. Kakoe u3 HUKeNpUBEACHHbBIX YTBEPKICHUN CIIPaBEIUBO?

. Macca — 3T0 KOJIMUYECTBO BEILECTBA, COAEPHKALIEECS B TEle
. Ilpu npexpaiieHuu 1eHCTBUS Ha TEJIO CUJIBI - TEJI0 MTHOBEHHO OCTaHABJIMBACTCSA
. B knaccuueckoil MexaHMKe Macca Tejla MEHSETCS MpU Mepexojie OT OJHON HMHEepLHAIbHOU

CHUCTCMBI OTUYCETA K IlpyFOfI

I'. Macca saBnsieTcst MEpON MHEPTHOCTH TeJa
6. BobienuTe HEBEpHOE yTBEPKICHHE
A. Cuna — KOJIMYECTBEHHAs] Mepa B3aUMOJICUCTBUS M0 KpailHEW Mepe ABYX TeJl, BbI3BIBAIOIIAS
JBYKEHHUE TeJIa WK U3MEHEHHUE ero (JOPMBI, HITH U TO U IPYroe BMECTe
b. Cuna sBnsieTcss npU4UHON yCKOPEHHUS.
B. Cuna B knaccuuyeckoil MexaHMKE H3MEHSIETCS IpU IEepexoJe OT OJHON HHEepLHaIbHOU
CUCTEMBI OTCYETa K APYyrou
I'. Ilpu oTHOBpEMEHHOM JIEHCTBUM HECKOJIBKUX CHJI TEJIO MOJyYaeT TaKoe YCKOPEHHUE, Kakoe Obl
- -
F=)F,
OHO MOJIYYWJIO MO/ I€UCTBUEM PE3YJIbTUPYIOLIEH CUIIbI !
7. Vmnyise Tena P m3amenucs moj neficTBEEM KPaTKOBPEMEHHOTO yapa, i CKOPOCTh Tela
i — . : —— . — : .V
crana v 3 paBHOU 2,
Kak ' ' IIOKa3aHo
B momeHT

Ha PUCYHKE.




yAapa cuiia JieficTBOBala B HaIllpaBJICHUH ...
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Al
b.2
B.3
I.4

8. Kakoe u3 mpuBeIeHHBIX yTBEPKICHUN CIIPABEIINBO:

. HarrpaBneHne paBHOJEMCTBYIONIEN CHIIBI COBIIAAAET C BEKTOPOM CKOPOCTH
. HanpaBnieHne paBHOAECMCTBYIONIEN CHIIBI TAPAIIIIEIBHO BEKTOPY YCKOPEHHUS
. HammpaBiieHne BEKTOPOB CHIIBI M IIEPEMEILIEHUS BCET1a COBMAIAI0T

. Ecnin paBHOJ€HCTBYOIIAs CHJla paBHA HYJIIO, TO TEJIO BCETja MOKOUTCS.

9. IlpuHIKI OTHOCUTENIBHOCTH | asiuiies yTBEpKIaeT CIeAyIoNIee:

. Bce 3aK0HBI MeXaHMKHU OAWHAKOBBI BO BCCX MHCPIUAJIBHBIX CUCTEMAX OTCUCTA

. Bce mexanndeckue sSIBICHUS BBITTIAAAT OAUHAKOBO BO BCEX MHECPUHUAJIBHBIX CUCTEMAX OTCUCTA
. Bce 3akoHBI (I)I/ISI/IKI/I OIWHAKOBEI BO BCCX MHCPHHUAJIIBHBIX CUCTCMAX OTCUCTA

. Bce cbmﬂqecxne SABJICHUS BBITJTIAAAT OAWMHAKOBO BO BCCX MHEPIHIUATIBHBIX CUCTEMAX OTCUETA

10. Bergenure HeMpaBUIBHOE YTBEPKICHNUE.
NMmynec cucTeMBl MaTepHAIbHBIX TOYEK pPABEH I'€OMETPUYECKONM CyMMeE HMILYJIbCOB
OTJIEJIbHBIX TOYEK, BXOAIIUX B CUCTEMY

. I/IMHy.TILC CUCTCMbI MATCPUAJTIBHBIX TOYCK pPAaBCH MMPOU3BCACHUIO MACChl CUCTEMbI Ha CKOPOCTb

JABWXKCHUA HCHTpPaA MaccC 9TON CHUCTEMBI

. I/IMHyJ'IBC 3aMKHyTOI>'I CUCTCMBbI MaTCPHUAJIbHBIX TOUCK HC MCHACTCSA CO BPCMCHEM
. 3akoH COXPAaHCHUS UMITYJIBC BBIITOJTHACTCA BO BCEX CUCTEMAX OTCUCTA

11. Kakue cumbl BIUSAIOT HA JBUKEHUE LIEHTPA MacC CUCTEMbI B3aMMOJICHCTBYIOIIUX TOUEK?

. BHYTPCHHHUC CHUJIbI

. BHCIITHUEC CHUJIbI

. BHYTPCHHHC U BHCIIHNUEC CHUJIbL

. BHYTPCHHHEC IMOTCHUMWAJIbHBIC CUJIBI U BHCIHIHHUEC CHUJIbL

12. BriOepure npaBUIbHOE YTBEPKICHHE:

. PaGota Bcex cui, NEHCTBYIOIIMX HAa CHUCTEMY MaTepUaibHBIX TOYEK, paBHA MPHUPALICHUIO

KMHETUYECKOM DHEPIUU 3TOU CUCTEMBI

PabGora Bcex BHEMIHMX CHJI, JCHCTBYIOIIMX HA CHCTEMY MaTepHaJbHBIX TOYEK, paBHA
MIPUPALLECHUIO KUHETUYECKON YHEPTUH OTOM CUCTEMBI
PaGora Bcex BHYTpEHHHUX CHJI, NEHCTBYIOIIMX HAa CUCTEMY MaTepuajbHBIX TOYEK, paBHA
MIPUPALLECHUIO KUHETUYECKON YHEPTUH OTOM CUCTEMBI

. PaboTta TobKO MOTEHUMANTBHBIX CUJI, IEHCTBYIOIIUX HAa CUCTEMY MAaTepHAJIbHBIX TOYEK, paBHA

MpUpPAIICHHUIO KHHETHISCKOMN SHCPTHUUn 3TOI CUCTEMBI



13. Beibepute HeBepHOE YTBEPIKICHHUE.

A. Cunbl, paboTa KOTOPBIX NPU H3MEHEHUHM B3aUMHBIX IOJOXKEHHH YacTHIl HE 3aBHCHUT OT
crioco0a M3MEHEeHHUs KOH(UTypaluu CUCTEMBI, TO €CTh OT TOTO, 110 KAKMM TPACKTOPHSIM U B
KaKoW TOCJeI0BaTeIbHOCTH YacTUIbI CHUCTEMbl IE€PEeMENIAloTCs M3 CBOMX HaydajJbHBIX
I0JIO)KEHN B KOHEYHBIE, Ha3bIBAIOTCA MOTEHIIMAIbHBIMU

b. Cunbl, pabota KOTOpBIX Ha 000N 3aMKHYTOM TpPAaeKTOpUM paBHA HYJIO, Ha3bIBAIOTCS
MOTEHLIUAJIbHBIMU

B. Cunbl, He U3MEHSIOLIMECS CO BPEMEHEM, Ha3bIBaIOTCS MOTEHIIUAIbHBIMU

I'. PaboTa nmoTeHIMaIbHBIX CHJI PaBHA YOBUIM MOTEHIIMAIBHON SHEPTUH

14. MeHsItoTCSl M KUHETUYECKAss W MOTEHLMAIbHAs SHEPTUS CUCTEMBl MaTEPUAIbHBIX TOUEK
MIPY TIEPEXOE U3 OJTHOM MHEPIIUAIBHOW CHCTEMBI OTCUETA B IPYTyHO?
A. KuHeTnueckas SHEprus MEHseTCs, IOTEHIMAIbHAS — HET
b. [loreHunanpHas SHEpPTUsi MEHSAETCS, KHHETHUYECKasi — HET
B. MensroTcs Kak KUHETUYECKas, TaK U NOTCHIMAJIbHAS SJHEPTUU
I'. He MeHsieTCSl HM KHHETHYECKAsl HU MOTEHIUAIIbHAS SHEPTUH.

15. Ha maTepraibHyI0 TOUKY, ABMKYILYIOCS BIOJIb OCH X, NEUCTBYET CHJIA, U3MEHSIONIASACS
cornacHo rpaduky. Kunernueckas sHeprust Touku Ha orpeske 0- 30 m. ..
A. ymenbmmiack Ha 150 [Ix
b. ymenpumnacs va 300 Ix
B. He m3menunace
I'. yBenmmuunace Ha 300 [k

16. ®usnuecknii MasTHUK COBEpUIaeT KoJieOaHHsI BOKPYT
ocH, mpoxonduen dyepe3 Touky O M NEpHEHAUKYJISIPHOU
IJIOCKOCTH PHUCYHKA. [[1s JaHHOTO TIONOKEHHs MasTHHUKA
MOMEHT CHJIBI TSHKECTH OTHOCUTENIBHO TOUKH O HaIlpaBIIEH. ..

A. IepreHUKYJIPHO IIIOCKOCTH PUCYHKA K HAM

b. B mIockocTu pucyHKa BHU3

B. B 10CKOCTH pUCYHKa BBEPX

I'. nepneHauKyIsIpHO MIOCKOCTH PUCYHKA OT HAC I

17. Yemy paBeH nepHo MaibIX KoiaebaHuil ToHKoro o6pyua maccoit M u 0
pamuyca R oxono ocu, mpoxozsie#i mepHeHAMKy/ISHO MIOCKOCTH 0Opyda
yepes Touky O?
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18. IIpuHIUIT OTHOCUTEILHOCTH DUHILITEHHA YTBEPKIACT CIACAYIOLIEE:
. Bce 3akoHbI MEXaHUKH OJMHAKOBHI BO BCEX MHEPLUATBHBIX CUCTEMAaX OTCUETA.

Bce mexanmueckne SBICHHUS BBIITIAAAT OAMHAKOBO BO BCCX HHCPHUATIBHBIX CHUCTEMaAX

e

oTCcycTa.
B. Bce 3axonb! (1)I/ISI/IKI/I OIMHAKOBBI BO BCEX HHEPUHUAJIBHBIX CUCTEMAX OTCUCTA.

. Bce CI)I/I3I/N€CKI/I€ ABNEHWA BbIMNAAAT O4MHAKOBO BO BCEX MHEPLUWMA/TbHbIX

—

cncrtemax oTc4yeTa.

19. Ecnu matepuanbHas TOUKa COBEPILIAET BhIHYKJIEHHbIE KOJeOaHus, a BbIHYKIAIoIas cuiia

F=F , COs wt
HU3MCHICTCs II0 BaKOHy , TO yCTaHOBI/IBHJI/IeC}I BBIHy)KI[eHHBIe KOJ'Ie6aHI/ISI 6yI[yT

COBEPILATHCS C YACTOTOW, PABHOMN

A. cobeTBeHHOl acTote o
b. yactore BhIHYXIatOIIEN CHJITBI

2_ 2
p V@B
2 2
r \/ wy,—2
20.IImockas He3aryxaromas 3BYKOBasi BOJIHA BO30YXKTAaeTCsl HMCTOYHUKOM KoOJeOaHMA
gacToThl V. AMIUMTyAa KojeOaHM MCTOYHHMKA paBHA < . HamumunTe ypaBHEHUE KOJeOaHUM
HCTOYHUKA 3 (0 ’t), €CJIM B HA4YaJIbHBII MOMEHT CMEIICHUE TOUEK HCTOUHNKA MAaKCHUMAJIbHO.
A €10,t/=acos2nvt

E(0.¢) = asin2ave

b.

;mﬁ}=HHU:13T'
B. =

o _ o :‘fnl_ e '_
,:[_[fl,r}_:.'.ml.._..w 1 |

I.

=(a.r .
21. Ilorenmnuman moius ¢ (‘ ), rae 4 - moctosiHHBIA BekTOp. Ilojle kakoro BHa ONMMCHIBACT

MAHHBIA ITIOTEHIIHAII?

E=a
A.

E=-d
B.

E=3d
B.

E=-3d



22. Kak OpuEeHTHpOBaHbl JIMHUU HAMPSHKEHHOCTH AIIEKTPOCTATUYECKOTO TI0JIs BOJIU3U
MTOBEPXHOCTH MTPOBOJIHHUKA?
A. IepreHUKYJIpHBI TON IOBEPXHOCTH

b. mapaienbHbI 3TON TOBEPXHOCTH
B. opueHTHpOBaHBI MO/ YIJIOM, 3aBUCAILIEM OT BEIMYMHBI HANPSHKEHHOCTH AJIEKTPUYECKOTO
oJIst
I'. opueHTUpPOBaHbI MOJ YIJIOM, 3aBUCALIEM OT BEJIUYMHBI JHUAIEKTPUYECKON MPOHMUIIAEMOCTH
IIPOBO/IHUKA

23. JluHeilHble pa3Mepbl IUIOCKOTO KOHJEHcaTopa yBennuwid B N pa3. Bo ckoibko pa3
M3MEHUTCSl EMKOCTh KOHJIeHcaTopa?
A. YBenuuutca B N pa3

B. VBemuuurcsa B N? pa3
B. Ymenbmutcs B N pa3
I'. Vmenbmurcsa B N? pa3

Kmioun:1B, 2A, 3B, 4B, 5T, 6B, 7T, 8B, 9A, 10T, 11B, 12A, 13B, 14A, 15B, 16T, 175, 18B,
195, 20A, 21B, 22A, 23A.

IIpumepHBbIii NepevYeHb TEOPeTHYECKHX BOIIPOCOB
1. BekTopHOE U CKaIsIpHOE IPOU3BEIEHUE BEKTOPOB.

ba3oBble NOHATHS KUHEMATUKH.

3aKOH JBUKEHUS U TPACKTOPHSL.

Jaiite onpeneneHue paanyc-BeKTOpy, CKOPOCTH U YCKOPEHUIO.

TanreHuanbHOE U IEHTPOCTPEMUTENBHOE YCKOPEHUS, PaJINyC KPUBU3HBI TPACKTOPUU?

[ToHsATHA YTIIOBOM CKOPOCTH M YTIIOBOTO YCKOPEHHS.

Omnpenenenne UMIYJIbCa U CUJIBL.

[lonsATHE N30IMPOBAHHON CHCTEMBI.

9. CdopmynupyiiTe 3aKOH COXpaHEHUS UMITyJIbCa. YIPYTUH U HEYNIPYTUi yaap.

10. Kakoe cBOMCTBO Te€Jia Ha3bIBAETCS MHEPLIUECH?

11. Kakoe ycioBre He0OXOIUMO TSI IBUXKEHUS Tela 10 HHepIUn?

12. 3axon 'yka. Buasl nedopmanmu tena.

13. Chopmynupyiite 3aKOH BCEMUPHOT'O TATOTEHUSI.

14. I[Ipuaun otHocuTenbHOCTH ['anuies. VMHepuuanbHble M HEWHEPIUAIbHBIE CHUCTEMBI
oTcUera.

15. Buasl Mmexannyeckoit sHepruu. PaboTta 1 MOIIHOCTb.

16. IlorennmanbHas sHeprusi. KoncepBaTUBHBIE CUIIBI.

17. AGCOMOTHO TBEPOE TETIO

18. MoMeHT nHepIUHU MaTepUaIbHON TOUKH U1 MOMEHTOM MHEPLIMK TBEPIOTO TENA.

19. YpaBHeHue BpamaTeIbHOTO JBH>KEHUS TBEPAOTO Tea.

20. MoMeHT ummnyibca. 3aKOH COXpaHEHUS] MOMEHTa UMITYJIbCa.

21. Yro Ha3pIBaeTCs UeanbHOM XUAKOCThIO? TpyOKka Toka.

22. ChopmynupyiTe U 3aUIINTE MATEMAaTHYECKOE YpaBHEHHE HEPA3PhIBHOCTU CTPYH.

23. Ilonxop Jlarpanka u noaxon Dumnepa.

24. TapmoHnyeckue kojebanus. MaremaTnueckuil u Gpu3nuecKuil MasTHUKH. AMIUIUTYAa U
(aza xonebanuii. [lepuon Maneix KoaeOaHmit.

25. 3aryxaroliye u BoIHYKICHHBIE Kosiebanus. Pesonanc.

26. Uto HaswiBaeTcs BosHOW? [lonepeyuHas u mpoaoibHas BOJHBI. UTO Ha3bIBAETCS JIIMHON
BOJIHBI? MOXET JIM 3ByK paclpoCTpaHsTCs B BaKyyme?

27. IloTeHumanbHast YHEPTUsl B3aUMOJAEHCTBHS MOJIEKYJI.

XN R WD
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KaxoB xapakrep 3aBUCUMOCTH CHJI MEXMOJIEKYJIIPHOTO B3aUMOAECHCTBUSI OT PAaCCTOSHUSA
MeX Iy Mojekynamu? Yem oOycioBiieHo bpoyHOBCKoOe BIKEHHE?

Temmoemkocts. Kak  BIMAIOT  CKOPOCTM  XaOTMYECKOIO  JABM)KEHHS  MOJIEKYI,
COCTaBJISIOLIUX TEJO, Ha €ro TeMIeparypy?

CocTosiHHE UAEaTbHOTO ra3a. Y paBHEHUE UI€aIbHOIO ra3a.

Kaxumu 3akoHaMH OMUCBIBAIOTCSI U30TEPMHUUECKHE U N300apHuecKHe MPOLECcChl?
MousipHast ra3oBasi IOCTOsIHHAs, IOCTOsIHHAsA bonbliMana u uncino ABorazpo.
Tepmoannamuyeckas Temmneparypa. AOCOIOTHBIN HOJIb TEMIIEPATyp.

Crenenu cBOOOIbI TETA.

Pacnipenenenne MakcBeia 1 ero XapaKTepUCTUKH.

JlnuHa cBoOOIHOTO ITpodera MoJIeKyJ rasa.

JlnmnHa cBoOOAHOTO MpoOeTa MOJISKYJT rasa.

Ilepeuncnure sBIEHUS MEpEHOCA.

Uem o0ycCiioBIIEHO BHYTPEHHEE TPEHHUE B Ta3e?

Kpucrannuueckue pemerk.

PaBHOBeCHO COCTOSIHUE M COCTOSIHUE TEPMOAMHAMUYECKOTO PAaBHOBECHSI.

JIBM>KEeHHE Tela, Malatollero B )KUIKOCTH.

TypOyneHTHOe U TaMUHApHOE IBUKEHUE KUIKOCTH.

ArperaTHbl€ COCTOSIHMS BEILIECTBA.

VYpaBuenue Ban-nep-Baanbca.

Cdhopmynupyiite nepBoe Hauaio TEPMOAMHAMHUKHY.

Hanummre oOuiee BolpaskeHue padoThl A, coBepiiaeMoi Ipu U3MEHEeHnH o0bema V rasa.
Kakue nporieccrl Ha3pIBalOTCS aInabaTHIECKUMU?

Uro Ha3pIBaeTcs KpyroBbIM mpoieccoM (1ukiom)? Lukn Kapao.

Cdhopmynupyiite BTOpoe Hayauo TEpMOJINHAMHKH.

MakpoCKONHYeCKOE U MUKPOCKOITUYECKOE COCTOSTHNE CUCTEMBI. CTaTUCTUYECKUH BEC.
Ountponus. Kak u3MeHsieTcs SHTPOIUS H30JUPOBAHHOM CHUCTEMbI NMPU OOpAaTHUMBIX U
HeoOpaTUMBIX Mpoleccax? Kakum cOOTHOIIEHHEM CBS3aHHBI MEXy COOON IHTpONHUS U
BEPOATHOCTb COCTOSIHUSL CUCTEMBI?

AOcouroTHAs TIKajga TeMIeparyp.

Cdhopmynupyiite 3aKOH COXpaHEHHs JIEKTPUUECKOro 3apsaaa. 3akoH Kysona.
HanpskeHHOCTh M OTEHLMAN 3JeKTPUYECKOro mojis. Kakum cooTHOIIEHHEM CBSI3aHHBI
MEXy COOOH HANpPSHKEHHOCTh M MOTEHIHAI 3JIEKTPUUECKOTO 1M0JIsi?

Chopmymupyiite Teopemy Octporpanckoro-I'aycca. KakoBo ee mpakTudeckoe
IIpUMEHeHne?

Yemy paBHa paboTa 10 epeMelieHHIO 3aps/ia BA0Ib SKBUIIOTEHIUATbHON TOBEPXHOCTHU?
EMKOCTB 1 KOHZIEHCATOD.

Uro xapakTepus3yeT OTHOCUTEIbHAS AUAJIEKTPUYECKask MPOHUIIAEMOCTh?

JIM3IEKTPUKY, IPOBOJHUKN U CETHETOAIEKTPUKH.

Cwuia Toka.

ONEKTPOABMKYIIASI CHJIA.

3akonsl Kuproda. 3akon Oma.

3aBUCUMOCTb IPOBOIMMOCTH BEILIECTBA OT TEMIIEPATYPHI.

MarnuTHoOE€ nosze.

Kakyto (hopMy 1 OpuEHTALIUIO UMEIOT TUHUM MAarHUTHOW MHIYKIUH T10JIs1, CO3/1aBA€MOI0
TOKOM B IIPSIMOJIMHETHOM MPOBOJAHUKE?

MaraurtHoe 1ose KOHTypa ¢ TOKOM.

CdopmymupyiiTe 3akoH AMriepa.

UYro xapakTepu3yeT OTHOCUTENIbHAS MarHUTHAs IIPOHULIAEMOCTD CPebl?

BexTop Hanps»KeHHOCTH MarHUTHOTO MOJISE U BEKTOP MarHUTHON MHTyKIUH.

Touka Kropu.

. ABr>keHue 3apsKEHHOW YaCTUIIbl B MATHUTHOM IIOJIE.
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9. .C. naayknuu u O./1.C. camonnaykunu. MTHAyKTHBHOCTS.

B3aumHasi UHTyKTUBHOCTb JIBYX KOHTYPOB.

OT uero u Kak 3aBUCUT UHAYKTHUBHOE COIIPOTHUBIIEHUE COJIEHOUAA?

YUTO MOXKET CITy’KUTh UICTOYHUKOM ITEPEMEHHOI0 AJIEKTPOMATHUTHOIO MOJIS?

Jlnamna3oH JUIMH BOJIH BUJUMOTO CBETA.

UeM sBnsieTcs CBET — BOJHOM MJIM yacTuiei? UTo Ha3bIBaeTCsl ONTUYECKH OJHOPOIHOMN
cpenoi?

Kakwue ycnoBus HeoOX0IuMBI JUIs TOJIHOTO BHYTPEHHETO OTPa)KEHUS CBETA.

UYto Ha3BIBAIOT YIJIOM JUCIIEPCUU?

Kaxkne BOHBI Ha3bIBatOTCA KOTEPEHTHBIMU?

[Touemy mpu MpOX0KJICHUH OEJOro CBETa Yepe3 TPEeXIPaHHYI0 MPU3MY MPOUCXOIUT €ro
pa3JIOKEHHUE B CIIEKTP?

3aKOHBI TEOMETPHUECKOM ONTUKU. UTO HAa3bIBAIOT (POKYCOM JINH3BI?

[lepeuncnure 0OCHOBHbIE (POTOMETPUUECKHE BETUUMHBI U UX €IUHUIBI H3MEPEHUSI.

YTto Ha3bpIBaIOT TOYEUHBIM HCTOUHUKOM CBETA?

WnTepdepenius n uHTepPepeHInOHHAS] KapTHUHA.

Ionspuzanus. 3akon Maoca.

VYron Bprocrepa.

Hudpaxmus csera. Audpakmus Openens. Judpakuus Opaynrodepa. Judpakunonnas
penieTka.

OOmpsicHUTE, TOYEMY IPHU UCHOJIB30BAHUHU OeNoro cBera AU(PaKIMOHHBIE MAKCHUMYMBbI
CTaHOBSTCS LIBETHBIMH.

Kakoli cBeT Ha3blBaeTCs MOJSIPU30BaHHBIM? YeM OH OTIMYAeTCs OT €CTECTBEHHOTO
cBera?

JBymyuenpenomiienue. Onrnyeckas ocb KpucTaia.

Kaxkne BemecTa Ha3pIBatOT ONTUYECKN AKTUBHBIMU?

V¥ Kakoro Tea JIy4enorjiomarenbHas XapaKTepUCTHKA paBHA eAMHULIE?

OCHOBHbIE MPUHIUIIBI CHIEIUATIBHOM U 0011eH TEOPUH OTHOCUTEIIBHOCTH.

IloHsiTHE O KBAHTOBOM MEXaHUKE.

BonnoBas ¢ynkuus, ypasaenue Llpenunrepa.

[TorennuanbHas siMa U MOTEHIMAIBHBIN Oapbep.

Chopmynupyiite nocrynarsl bopa? Uto takoe BoiHb! Ae bpoitns?

100. Kpatko uznoxurte cyTsh onblToB @panka u I'epna.
101. ®ororddexr.
102. Yto nHaspiBaeTca 3Heprueu cmsa3u sapa? YTto HaspiBaeTcs NEPUOAOM Moiypacmnana’?

PannoakpuBHOCTS.

103. Anbpa-, 6era-, ramma- U3mydeHUE.

HNudopmanus o paspadorunkax

Kus3pkoBa Anactacust MropeBHa, kaHIuaaT (U3MKO-MaTeMaTUYECKUX HAyK, CTapIIUil

npernojiaBaTenb, Kadeapa oOmeld W IKCHepuMeHTanbHON ¢u3ukn (usnyeckoro akynprera

Try.
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