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1. KOM]’[eTeHIII/II/I N HHAAKATOPbI HX JOCTHXKCHMSA, IPOBepPACMbIC TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMH

HGHLIO OCBOCHUA JUCHUIIJIMHBI ABJIACTCSA q)OpMI/IpOBaHI/Ie CIICAYIOUX KOMHGTGHHI/Iﬁl

OIIK-2 CriocoO¢eH BBISBIIATh €CTECTBEHHOHAYYHYIO CYITHOCTh TPOOJIeM, BO3HUKAIONIUX B
XoJle TpOPEecCUOHATBHON  JESATeIbHOCTH, MNPHUBJIEKATh Ui WX  pemeHus  (usuko-
MaTeMaTUYeCKUN anmnapar ¥ COBPEMEHHbIE KOMIIbIOTEPHbBIE TEXHOJIOTHH.

Pesynpraramu OCBOEHUS AMCLUIUIMHBI ABIISIOTCS CICAYIOIINE UHIUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HHUKAIOIIUX B X0/ NPOPEeCCHOHATBHON JESITeIbHOCTH, U METOJIUKY MpUBJICUCHHS (UZNKO-
MaTE€MaTUYECKOro anmnapara 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIs1 X PEIEHUs

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIIIHOCTB MTPOOJIEM, BOSHUKAIOIINX
B XoJe MNpo(ecCHOHAIbHON NeATENbHOCTH U NpPHUBIEKATh JUIsi WX pelleHus (U3HUKO-
MaTeMaTUYECKUN anmnapar U COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTHH

2. OueHoOYHbIe MATEPUAIBI TEKYLEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DJeMEeHTHI TeKYIIEro KOHTPOJIS:

— TECTHI;

— KOHTPOJIbHBIE BOTIPOCHI,

— 3a7a4H;

— nabopaTopHble paboTHI.

[To Bcem pa3zenam AMCHMIUIMHBI IPETyCMOTPEHBI OTBETH HA KOHTPOJIBHBIC BOIPOCHI U
pemenne 3anad. KoHTponb ocymiecTBisercs B (opMe HHIMBHAYaJIbHOTO coOeceloBaHUs, B
nporecce KOTOPOro CTYJCHT JOJKEH MPOJAEMOHCTPHPOBATH YMEHHUE IOJIH30BAaTHCS OCHOBHBIMHU
MOHATUSAMH, 3aKOHAMU M MOJEJSAMHU 00Iel (U3MKK; MPUMEHSATh 3aKOHBI O0IIeH (U3UKH MpH
pereHnu 3a1a4 oomiel GU3uKu.

[Ipumep KOHTPOJILHBIX BOIPOCOB.

Tema 1. Kunemamuka mamepuaibHoil moyKu.

1. CdopmynupoBaTh TpaHUIBI TPUMEHUMOCTH HBIOTOHOBCKOI MEXaHUKH.

2. Uro Takoe cuctema oTcuéra’?

3. B uém cocTouT MoaenIh MaTepruanbHON TOUKU?

4. Yro Takoe paanyc-BEeKTOpP, TPACKTOPHS, TyTh?

5. [ate ompeneneHue CKOPOCTM M YCKOPEHMsI MaTepualbHOM Touku. YTO Takoe
TaHN€HUHUAJIbHOE M HOPMAJIbHOE YCKOPEHNE MaTepUaIbHON TOUKH?

6. Jlate ompenerneHne yriioBo CKOPOCTH U YIJIOBOTO YCKOPEHHSI MaTE€pUATbHOM TOUKH; KaK
OHU CBSI3aHBI C IUHEHHON CKOPOCTHIO M JIMHEHHBIM YCKOPEHHUEM.

IIpumepsl 3a1a4.

3anaua 1. Kunemamuxa mamepuaivbnoii mouku.

Yactuma A [BHXKETCS B OAHY CTOPOHY IO TPAaEGKTOpUHU (PHC.) C TaHICHLIUAIbHBIM
YCKOPEHHMEM a, = O T, TAe O - NOCTOSHHBIA BEKTOP, COBIANAIONIMIA 110 HAIPABIEHUIO C OCBIO
X, a 7 - ¢IMHWYHBIA BEKTOp, CBSA3aHHBINA C YacTUIEH A W HalpaBJIEHHBIA IO KacaTelbHOU K

TPAaCKTOPUU B CTOPOHY BO3pPACTaHMs AYrOBOM KOOpAMHATHL. HalWTH CKOPOCTH 4acTHUIBl Kak
ynkuuo X, ecim B Touke X =0 €€ ckopocTh paBHa HYIIO.



Pemenue

[To ycnoButo 3amaun

i,_.
a, =a-7T=0c0s0,
a rae 6 - yrom Mexy BEKTOpaMd o U T .
[To ompeneneHnIo TaHTEHIMAIBHOTO YCKOPEHUS
0=~ > do
a, =—.
dt
CnenoBarenbHO,
do
— = C0Sd 1)
dt

IToCKONBKY HAlpaBIICHUE BEKTOPA 7 COBIAJACT C HAMTPABICHUEM CKOPOCTH YACTHUIIBI, a
HampaBJieHHE BEKTOpPa (f COBMAJIAET C HampaBieHueM ocu X, yron 6 Gymer Takke OnpeessiTh
IIPOEKIINIO BEKTOpA CKOPOCTH HA OCh X

X
L, :d—:ucose. %:ucose
dt t
Orcrona nomy4aem
cos@ = 1dx
v dt
Ioncrasum €cos@ B (1) u nmomyunm quddepeHraIbHOe ypaBHEHHUE:
do_adx
dt  odt
Paznensiem nepemeHHbie
vdo = adx
J. vdo = '[adx
L2
7 = aX + const X

W3 navansubix yerosuil (0 =0 npu X =0) caenyer, uro const = 0. ITostomy

L =A20X .

3anaua 2. [lunamuka mamepuaibHoil MOYKU.

Hutpe nmepexkunyTta uepe3 n€rkuit Bpamaroniuiics 6e3 TpeHus 610k, Ha oqHoM KoHIIE HUTH
IPUKpEIUIeH rpy3 Macchl M, a o 1pyroii cBucaromiel 4acTH HUTU CKOJIb3UT My(TOYKa Macchl m
C TOCTOSIHHBIM YCKOPEHHEM @' OTHOCHTEIbHO HHUTH. HaiiTu cuiay TpeHus, ¢ KOTOpOH HHUThH
JeicTByeT Ha My(PTOUKY.

Pemenne

Ha Teno m co CTOpOHBI HUTH AEHUCTBYET CHJIA I_’)Tp CJIEIOBATEIILHO, COIJIACHO TPEThEMY

3akoHy HpIOTOHaA, Ha HUTH CO CTOPOHBI Tella TAKXKE ICUCTBYET CUIIa, paBHAs 10 MOIyIio Frp, HO



¥

HarpaBjeHHass BHU3. Co cTopoHbl Tena M Ha HUTH JEUCTBYET CUJia, paBHAs MO MOAYIIO CHIIE
HaTspkeHust T. Takum oOpa3oM Ha 000# y4acTOK HUTH Am JIeCTBYIOT CHIIBI I?'Tp u T. Banmmenm
JU1s1 5ieMenTa Am BTopoit 3akoH HeroToHa:
Amd =T + ﬁTp
Torma, B mnpubmmwKkeHHnH HeBecomoctd HUTH (Am =0),
T = Fy.
3anumieM Uil pacCMaTPUBAEMBIX TENl  ypaBHEHUS

g JBIDKEHHSI B CHCTEME OTCYETa, CBSI3aHHOM C 3eMJIEH, B

MIPOEKILNU Ha OCh Y:

A

—Ma = F, — Mg
m(a—a') = F, —mg,
B NPUOIMKEHUH HEPACTSDKUMOCTH HHUTHU, HUTh, 1O KOTOPOM
CKOJIb3UT My(bTO‘-IKa, JABUXKECTCSA OTHOCUTECIIBHO 3€EMJIN C TEM XK€
' YCKOPEHHMEM a, 4TO U Teso M.

- 5 _
T _Am fnp a=9-y =
Il
E
E il 1)=2 !
Tp(M+ )— mg —ma
_mM(2g —a’)
T M+m

Texymmii KOHTPOJIb TO J1a0OpaTOPHOMY NPAKTUKYMY OCYILECTBIISIETCS B TEUYCHUE
CeMecTpa U BKJIIOYAeT B ceOsl BXOJIHOM KOHTPOJIb MPENoAaBaTeseM CTENeHU MOAr0TOBIEHHOCTH
KaXJIOTO CTYJIEHTa K BBIIOJIHEHHIO JIAOOPATOPHBIX paboT, IOMYCK K MPOBEACHUIO SKCIICPUMEHTA
U TIPOBEPKY OTUETOB MO JaOOpPAaTOPHBIM paboTaM MPHU ATOM MPOBEpseTcss CHOPMHPOBAHHOCTH
kommnereHu OIIK-2 B coorBercTBHM ¢ MHAuKaTopamu goctwkeHus POOIIK-2.1, POOIIK-2.2.

Opranuzanus J1a0opaTOpHBIX padOT BKIIOYAET CAMOCTOSITEIbHYIO BHEAayAUTOPHYIO
MOJATOTOBKY CTYJEHTAa K BBIMOJIHEHHIO Ka)JIO0H OTIENbHOM J1a00paTOpHOM B paMKaxX 4Yacos,
BBIJICJIEHHBIX B MPOTrpaMMe JUCHUIUIMHBI HA CAMOCTOSITENIbHYIO MpOopaboTKy marepuana. s
MOJATOTOBKA K JIaOOpaTOpHBIM paboTaM CTYAEHTHI MOTYT UCIOJB30BaTh METOAMYECKUE
pa3paboTKu mpernoaBareseii kadeapsl O0IIeH U AIKCIIEPUMEHTATLHON (PU3UKH, pa3MEIICHHBIE B
cucrteme LMS Moodle unu npencrasiieHHble B ne4yaTHON (opMe B 1abopaTtopun. MeTtoanueckue
pa3paboTKU conmep)kKaT TEOpPETHUECKHEe MaTepuasbl M0 TeMe paboThl, METOIUKY MPOBEACHUS
SKCTIEpUMEHTa M 00pabOTKH pe3ysbTaTOB, BOMPOCHI JJIi CaMOKOHTPOJIS, MEPEUYCHb YUEOHOM
auTeparypsl u pecypcoB cetu MuTtepuer. Kpurepuii oneHkr 3¢ (heKTUBHOCTH CaMOCTOSATEIBHOM
paboThI CTYACHTOB (POPMUPYETCS B XO/I€ TEKYIIIET0 KOHTPOJIS MPOIiecca BHIOJHEHUS 3aJaHu 1
OCYIIECTBIISIETCSI HAa OCHOBE  pAa3IMYHBIX CIIOCOOOB  B3aUMOJACWCTBUS  CTyAEHTa C
IpEernoIaBaTeNeM.

Ilpumep. Konmponwvnsie eonpocel 0aa pabomer «Onpedenenue MmomMeHma uHepUuu
00HOPOOHO20 OUCKA MEMOOOM KOJIeOAHUI '

1. Yto Ha3bIBacTCS IJIEYOM CHIIBI?



Uto Ha3bIBae€TCS MOMEHTOM CHJIBI OTHOCHTEIHHO ocu? Kak BBIOMpAIOT 3HAK JUII MOMEHTA
CHJIEI?

3. Tlouemy cymMMa MOMEHTOB CHJI B3aUMOJICHCTBUS JJIs1 JIFOOOH Maphl YaCTHIl paBHA HYIIO?
4. Yro Takoe MOMEHT MHEPLIUU MAaTEPUATILHOU TOUKH?
5. [louemy MOMEHT MHEPLMH IYCTOTEJIOr0 LMIMHIPA OONbIIE, YEM CIUIOIIHOIO C TAKUMH XKe
pazMepamu 1 Maccoit?
6. Cdopmynupyiite Teopemy Llteiinepa.
7. OOpyu noBelleH Ha I'BO3IUK. YeMy paBeH €ro MOMEHT MHEPLHMU OTHOCHUTEJIBHO IBO3MKA,
ecnu ero macca M, a panuyc R?
8. Kaxmne MOMEHTHI CHII IEHCTBYIOT Ha (pU3HUECKUIT MasSTHUK?
9. Tlouemy koneOaHuUsI MAITHUKA JOJKHBI OBITh MAJIBIMU?
10. Kakoe nmuddepennmanbHoe ypaBHEHNUE OMUCHIBACT FapMOHUYECKHE KOJIeOaHus?
11. Yewm onpeznensiercs nepuo TapMOHUYECKUX KOIeOaHHii?
12. Kak onpenenuts NOrpemHOCTh U3MEPEHUS] MOMEHTA HHEPLIMU?
Bonpocwel ona oonycka K 6blnoiHeHUI0 1A00PAmMOpHbIX padom

—  Ienb paboThL
— Kakoe siBienue usyqaercs B pabote?
— Kakwue 3akonbl n3ydatorcs B padbote?
— Kakue Qusnueckue BeTUUNHBI ONIPENENSIOTCA B paboTe?
—  BrBox paboueii hopmybl.
— Hasznauyenus mpuOOpOB M MPUHATICKHOCTEH.
— OnucaHue S3KCNIEPUMEHTAIBLHON YCTAaHOBKH.
— Ilopsaok BBINOIHEHUS PaOOTHI.
— Meroauka npoBeAECHUS U3MEPEHUM.

Texymmii KOHTPOJIb 3aKaHYMBAeTCS NpU chaue/3ammre padboT B BHUIE O(OPMIICHHBIX
OTYETOB.

Tpeobosanusn k codeprcanuto omyema no 1a60pamopHoii pabome

OTyer D0JKEH CollepKaTh:
Ha3zBanue nabopaTopHoii paboThI.
Henu u 3anaun paboThl (CHOPMYTUPOBAHBI B METOAMYECKHUX YKA3aHUSX ).
[Tpubops! ¥ MPUHAAIEKHOCTH (IPUBEACHBI B METOAMYECKUX YKA3aHUSX ).
Cxema 3KCIepUMEHTaIbHON YCTaHOBKH.
Pabouas ¢opmyna(el) (popMynpl, MO KOTOPBIM TPOBOIATCA pPACUYEThl BEIUYHH,
OmpeeNsseMbIX B YIPAXHEHHUSIX JaOOpaTopHOM paboOThl, uepe3 HKCIEePUMEHTAIbHO
WU3MEPEHHbBIC BETUYUHBI).
Wnest meTona (B HECKOJIBKUX MPEIJIOKEHHUSIX PAaCKphIBaeTCs CyTh (DU3MUECKUX SBICHUN U
MPOLIECCOB, JIEKAIINX B OCHOBE MTPOBOANMOIO SKCIIEPUMEHTA).
Tabmuna(pl), B KOTOPHIE 3aHOCATCS IKCIIEPUMEHTATbHBIC M PACUECTHBIC TAaHHBIC.
PacueTtsl (mpuBOASTCS OCHOBHBIE pAacYeThl 3HAYCHHI ONPEEIISIEMBIX B pab0Te BEIUYNH H UX
norpemHocteit). Eciu B pabote ompenensieTcs HEKOTopas (u3ndeckas MOCTOSHHASA, TO
HEOOXOOUMO  yKaszaTh  3HAYEHHE, ONpPEIEICHHOE  OJKCIEPUMEHTAIbHO  (BKIIOYAs
MOTPEIIHOCTh), © CPABHHUTH €ro ¢ TaOMWYHOW BenuyumHOW. Ecnm mccnemyercs kakas-muOo
3aBHCUMOCTbH, TO YKa3bIBA€TCSl XapaKTep ATOW 3aBUCHMOCTH, BBISBICHHBIN B SKCIIEPUMEHTE
(TMHeWHas, SKCIOHEHUMAIbHAst M T.1.), M TPOBOAUTCS CpPAaBHEHHE C TEOPETUUYECKOM
3aBHCUMOCTBIO.
BrBIBOJIBI, B KOTOPBIX KPATKO M3J1aratoTCsi OCHOBHBIE PE3YNbTAThl IKCIIEPUMEHTA UCXOAS U3
€ro LeJIe, IPOBOJMUTCS UX aHAJIU3.



Tpeobosanun no ogpopmnenuro omuema no 1a6OpamopHoll padome

— Ortuér pomkeH OBbITh BBINOJHEH aKKypaTHO, Ha OTAENbHBIX JIMCTaX HJIW B TETPaIu.
JomyckaeTcss oGOpMIICHHE OTYETa, TOATOTOBIEHHOTO C TIOMOIIBI0 TPOTPAMMHOTO
obecrieueHus, UM TIPEICTaBICHUE OTYETa B BUAC (aiina.

— Ilpu odopmneHun TaOnMIl MOKHBI OBITH yKa3aHbl O0O3HAYEHHUS BEIWYMH U EAMHUIIBI
U3MEpEHHUSI.

— Ilpu noctpoenuu rpaduka y Kaxxk10il ocu JOIKHBI OBITH MOMHCAHBI 0003HAYEHUSI BEJIUYUH
W CIUHMIBI HW3MEPEHHUs; MacmTad JODKeH OBITh BHIOpAH palMOHAIBHO; Ha Tpaduke
JOJKHBI OBITh YETKO BHJIHBI JKCIEPUMEHTATbHBIE TOYKU, HE JOITYCKAETCS COCTUHEHUE
TOYEK  JIOMaHOM  KpUBOM, TMpH  HEOOXOOAUMOCTH Ha  rpaduke  MPOBOIUTCS
ANMpPOKCUMHUPYIOIIAS JIMHHUS.

— OKOHYaTeNnbHbIM pe3ynbTaT JOKEH OBITh 3amucaH B COOTBETCTBUM C IPUHSTHIMHU
paBwJiaMu; o0s3aTeNbHa OIEHKA MOTPELIHOCTH MOJYyYEeHHOro pe3yibTaTa U COOJI0[eHHe
NpaBWJI OKPYIJIEHWST 3HAYCHUH OMNpeNelseMblX B JKCIHEPUMEHTE BEIHYMH U UX
MOTPEIIHOCTEM.

Kpumepuu ouenuseanus pesynbmamoe codecedosanus no 3aujume omuema no
6bINOJIHEHHOIL 1aD0pamopHoll pabome:

K 3ammmre mabopatopHoii paboThI CTYICHT JOJKEH:

— TPEeAOCTaBUTh MOJHOCTHIO O()OPMIICHHBIN OTYET I10 JJA0OPaTOPHOU paboTe ¢ 3aNO0JIHCHHBIMU
Tabnuiamu, rpaduKkaMu, pacueTaMy U 3aKITIOUCHUCM;

— 3HaTh HEOOXOAUMBIN TEOPETUUECKUI MaTepua;

— yMeTb KpaTKO PaccKaszaTh O COJACPKAHUU MPOBEICHHOTO MM JKCIIEPUMEHTa U 000CHOBAThH
BBIBOJIbI, CICTTAHHBIC B 3aKJIIOUCHHH;

— BIIQJETh CpPEICTBAMH TIOJy4YeHHUs] H O00paboTKM uWHGOOpPMAIMU: yMETh 3allMCHIBATh
pe3ynbTaThl HU3MEPEHUN, CTPOUTh TpapuKd C Y4YETOM MOTPEIIHOCTEH, MPOU3BOIUTH
BBIYUCIICHHUS] TOTPEIIHOCTEH TPSAMBIX M KOCBEHHBIX HW3MEPEHHUH, aHaJIW3UPOBATh
MOJTy4YEHHBIE PE3YJbTaThl U €TaTh BHIBObL;

— BCE ONBITHl JODKHBI OBITH MPOBEACHBI B YCIOBUSX M pEXKUMAaX, OOECIIEUMBAIOIINX
MOJIyY€HUE pe3yJbTaTOB U BBIBOJOB C HAWOOJNbIIEH TOYHOCTHIO C YYETOM TEXHUKHU
0€30IacCHOCTH.

B coorBercTBMM ¢ 3THM MpH MPOBEIEHUU 3aKIIOUYUTEIHLHOTO KOHTPOJS MOTYT
UCTIOJIb30BaThCSl  KOHTPOJIBHBIE BOIPOCHI KaK K BBIOJHSAEMBIM paboTaM J1abopaTOpHOTO
MPAaKTUKyMa, TaK U K COOTBETCTBYIOIIKUM pa3ziesiaM OCHOBHOM TUCIUIUINHBI.

ITo pe3ynbpTaTam 3alMTHl BHIIOJHEHHOW JaOOpaTOPHOM pabOThl BHICTABISIETCS OTMETKA
«BBITIOJIHEHO» B KypHaJle y4yeTa BBIMOJHEHUS J1abopaTOpHBIX paboT. OIeHKa «BBIIOIHEHO)
O3HayaeT BBIOJHEHHE CTYACHTOM BceX TpeOoBaHMii 1Mo (opMaM U CpoKaM KOHTPOJISA, MO
KPUTEPUSIM OLICHKHU TEeKYIell paboThl CTy/IEHTA.

3. OueHoYHbIe MaTepHaJbl HTOTOBOI0 KOHTPOJISI (IPOMEKYTOUHON aTTecTalMH) U
KPHUTEPUH OLlCHUBAHUSA

DK3aMeH B MEpPBOM, BTOPOM, TPEThEM W HYETBEPTOM CEMECTpax IMPOBOIUTCS B YCTHOMN
dbopme mo OwmneraMm. DK3aMEHAIMOHHBIM OWJIET mTpeanonaraeT OTBET CTyJAeHTa Ha JBa
TEOPETUYECKUX BOIpPOCa, MpoBepsiommx copmupoBaHHOCcTh KommereHiuu OIIK-2 B
COOTBETCTBUM ¢ uHANKaTtopamu fgoctikeHus POOIIK-2.1, POOIIK-2.2.

buner conepxxutr nBa Bompoca. OTBeThl maroTcs B pasBepHyToi ¢dopme. K sx3ameny
JOITYCKAIOTCS TOJILKO CTYACHTHI, aTTECTOBAHHBIE TI0 PE3yabTaTaM TEKYIIIETO KOHTPOJIS.
[Ipumep 3K3aMeHalIMOHHOTO OuIIeTa:

BUJIET Ne 1



1. 3akOHBI COXpaHEHUS UMITYJIbCA U SHEPTHH.
2. N'apmonnueckue kosnebanus (rapMOHUYECKHI OCIAJUISITOP, MAaTEMATUHICCKUN U (PU3UIECKUIA
MasTHHUKN).

Pesynbrarel  3K3aMeHa  ONPEAENSIOTCS  OLEHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

OI.[GHKa OIPCACIIACTCA, HUCXOAd U3 PC3YJIbTAaTOB TeKymeﬁ arrecralqlui B TCUYCHHUC
CeMecCTpa M COTJIaCyeTCsl C MIPUHATHIM COOTBETCTBHEM C S-TH OAJIITLHOM IIKAJION OLICHUBAHUS: —
COTIUYHOY; «XOPOLIOY; «yIOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHLHO.

OneHka «OTJIIMYHO» BBICTABJISETCSA, €CJIM JlaHbl TpaBUJIbHBIE OTBETHl Ha BCE
TCOPCTUICCKHUEC BOIIPOCEHI ITO 61/IJIeTy, a TaKKC NaHbl MPaBUJIbHBIC OTBCTHI Ha AOMMOJHUTCIBLHLBIC
W/WIM YTOYHSIOIINE BOIIPOCHI 110 COACPKAHUIO AUCIUILITUHBIL.

OI.[GHKa «XO0pOoIO» BBICTABJIACTCA, CCJIIM JaHbl HCIIOJHBIC IMPABUJIBHBIC OTBCTHI Ha
TEOPETUYECKHE BONPOCHI MO OWJIETYy, HO HMMEIOTCS TaK e MpaBHJIbHbIE OTBETHl HAa YacTb
JOITIOJIHUTCIIbHBIX I/I/I/I.HI/I YTOYHAIOIIUX BOIIPOCOB MO COACPKAHUIO JUCHUIIIINHBI.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISETCSA, €CJIM JaHbl HENpaBUJIbHbIE OTBETHI Ha
TCOPCTUUCCKHUC BOIIPOCHI, HO IMPU 3TOM JAaHbI NPABUJIBHBIC OTBCTHI Ha JOMOJHUTCIIBHBIC I/I/I/I.HI/I
YTOYHSIOIINE BOIPOCHI 110 COAEPIKAHUIO AUCIIUILITUHBL.

OI.[GHKa «HCYIOBJICTBOPUTCIIbHO» BBICTABIIACTCA, C€CJIU JaHbI HCIIPABUJIBHBIC OTBCTHI HA
o0a TeopeTHYecKHX BOIpoca Omiera W OTCYTCTBYIOT OTBEThl Ha JIOMOJHHUTENbHbIE WU
YTOUYHAIONIUC BOIIPOCHI.

4. OueHo4HbIe MaTepHaIbl s NpOBepPKH O0CTaTOYHBIX 3HAHUI
(chopMHPOBAHHOCTH KOMIIETEHLINIA)

IIpuMepsbl TeCTOBBIX BOIPOCOB.
1. Kakue KMHEMaTHYEeCKHE XapaKTEPUCTHKU JBHKEHUS HE MEHSIOTCA IPU IEPEXole OT
OJIHOUM MHEPIMATbHONU CUCTEMBI OTCUETA K JPYTOM:
1-cxopocTs, 2- yckopeHue, 3- OTHOCUTEIbHAs CKOPOCTh JBYX YACTHULL, 4- TIEpEMEILICHHUE.
A 13
b.23
B. 1,4
Ir.1,2

2. Yemy paBHa MTHOBEHHas CKOpPOCTh MaTepHalbHOW TOuku? BpiOepute mnpaBUIIbHBIC
BapUaHTHI OTBETOB:
A. TIpOM3BOJIHOM paauycC-BEKTOpPA, ONPEIEISIOIIETO IOJOKEHUE MaTepUalbHOW TOYKH, IIO
BPEMEHHU
b. npou3BoHOI OT NepeMEICHUS MaTEPUAIBHON TOUYKU 110 BPEMEHU
B. npou3BoIHOM OT yTH TIO BPEMEHU
I'. MrHOBEHHast CKOpPOCTb — 3TO IIyTh, IIPOWJEHHBIA MAaTE€pUAIbHOM TOUKOW B EAUHUILY
BPEMEHHU

3. Kakumu BenMYMHAMHU ONpENENseTCs] MEXaHHYECKOE COCTOSHHE MaTephaibHOW TOYKH:
panHyc-BeKTopOM F(t), CKOpOCTBIO V(t), YCKOpEHUEM é(t)?



4. Pannyc-BeKTOp 4acTULIbI U3MEHSETCS BO AY
BPEMEHU TI0 3aKOHy T = 2t*1 +t°] . B MomenT 2
BpeMeHM t=1 dYacTMla oOKa3ajlach B 3
HeKoTOpoi Touke A. CKOpOCTh 4YaCTHIBI B 1
3TOT MOMEHT BPEMEHH MMEET HalpaBlIeHUE

Al A

b.2

4
B.3 X
T.4 g

5. Kakoe 13 HHKenpHUBEIEHHBIX YTBEP)KJIEHUI CIPaBEIMBO?

A. Macca — 3T0 KOJIMYECTBO BEILECTBA, COAEPHKAIIEECS B TEIE

b. Ilpu npekpamnieHun AeMCTBUS HA TEIO CHIIBI - TEJI0 MTHOBEHHO OCTaHABJIMBAETCS

B. B xiaccuueckoil MEXaHHMKE macca Tejla MEHSETCA IIPU MEePexXoae OT OAHOW MHEpLUaIbHOU
CHUCTEMBI OTUCETA K APYron

I'. Macca aBnsieTcst Mepoii HHEPTHOCTH Tea

6. BregenuTe HEBEpHOE YTBEPKICHHE

A. Cuita — KOoJIM4YecTBEeHHas Mepa B3aMMOJCHCTBHS MO KpalHEW Mepe NBYX Tell, BbI3bIBAIOIAs
JBIDKEHUE TEJa WK U3MEHEHHE ero (JOPMBIL, WIIM M TO U APYroe BMeCTe

b. Cuna saBnsieTcs NpUYUHON YCKOPEHUSI.

B. Cuna B KjacCMYeCKONH MEXaHUMKE HM3MEHSETCS IpU IEpEXoAe OT OJHOM HHEepLHaIbHOU

CHUCTEMBI OTCUETA K APYrou
I'. IIpu 0JTHOBpEeMEHHOM JICHCTBUM HECKOJIBKUX CHJI TEJO MOJIYYaeT TaKOe YCKOPEHUE, Kakoe Obl

OHO IMOJIYYWIJIO MTOJ IEUCTBUEM PE3yJIbTUPYIOIIEH CHilbl F = E F
i

7. mnynbc Tena P, M3MEHMJICA MOJ ACHCTBHEM KPaTKOBPEMEHHOIO Yapa, U CKOPOCTh TeJla

cTana paBHOH V,, Kak IMOKa3aHO Ha pUCYHKe. B MOMeHT ynapa cuia jeficTBoBajia B HalpaBJICHUN

3

V2 A
4 ?
[ \ 1

Al
b.2
B.3
I'.4

8. Kakoe 13 npuBeIeHHBIX YTBEPKACHUN CIIPaBEIIHBO:
A. HanpaBneHnue paBHOAEHCTBYIOIIEH CUJIBI COBITAIAET C BEKTOPOM CKOPOCTH
b. HanpasiieHne paBHOAEHCTBYIOLIEH CUIIBI ITAPAJUIEIIBHO BEKTOPY YCKOPEHUs
B. Hanpasnenne BEKTOPOB CHJIBI M IEPEMEILEHUS BCET1a COBIIAJAI0OT
I'. Eciin paBHOAEHCTBYIOIIAs CUJIA paBHA HYIIIO, TO TEJIO BCET1a TOKOUTCH.



A.
b.
B.
I

= w

=@ T >

9. IlpuHuMMI oTHOCUTENBHOCTHU [ anniies yTBepKIaeT CaeayIomee:

BCG 3aKOHBI MEXAaHUKHN OAMHAKOBEI BO BCEX I/IHepLII/Ia.HBHBIX CUCTCMaAx OTCUCTAa

Bce mexanndeckue sSIBIEHUS BBITVISIAAT OJUHAKOBO BO BCEX MHEPIMAIBHBIX CHCTEMaX OTCYETa
BCG 3aKOHBI (bI/ISI/IKI/I OAUHAKOBEI BO BCEX I/IHepI_[I/IaJII:HBIX CUCTEMaAx OTCUCTa

Bce pusnueckue siBieHUs BRITIAIAT OAMHAKOBO BO BCEX MHEPIIUATBHBIX CUCTEMaxX OTCUETa

10. Beizenute HeMpaBUIIbHOE YTBEPKICHHUE.
NMnynec cucTeMbl MaTepUaibHBIX TOYEK pPaBEH IE€OMETPUYECKOM CyMME HMMIIYJIbCOB
OTJENbHBIX TOYEK, BXOSIINX B CHCTEMY

. I/IMHy.HBC CUCTCMbI MATCPUAJTIbHBIX TOYCK PABCH NPOU3BCACHHUIO MACChl CUCTCMBI HAa CKOPOCTH

JBIDKCHUSI IICHTPA MAcC ATON CUCTEMBI

. I/IMHyJII:C 3aMKHyTOﬁ CUCTCMbI MAaTCPHUAJIbHBIX TOUCK HC MCHACTCS CO BPCMCHEM
. 3akoH COXpPAaHCHUS UMITYJIBC BBIIIOJTHACTCA BO BCEX CUCTEMAX OTCUCTA

11. Kakue cribl BIUSIIOT HAa IBH)KEHHE IIEHTPA MACC CUCTEMBI B3aUMO/ICHCTBYIOIINX TOYCK?

. BHYTPEHHUE CUJIbI

. BHEILIHUE CHJIBI

. BHYTPEHHHUE U BHEIIHUE CUJIBI

. BHYTPEHHUE NTOTCHIUAJIbHBIE CUJIbI U BHEIIIHUE CHIIBI

12. BriGepuTe npaBUIbHOE YTBEPKICHUE!

. PaGota Bcex cui, NEHCTBYIOIIMX Ha CHUCTEMY MaTepHAJbHBIX TOYEK, paBHA MPHUPAIICHUIO

KMHETUYECKOU DHEPIUU 3TOU CUCTEMBI

PaGoTta Bcex BHEIIHMX CHJI, ACHCTBYIOUIMX Ha CHUCTEMY MaTepUalbHBIX TOYEK, paBHA
[IPUPALLEHUIO KUHETUYECKON YHEPTUH OTOM CUCTEMBI
PaboTta Bcex BHYTPEHHMX CHJ, ACHCTBYIOIIUMX HAa CHUCTEMY MaTEpUAIbHBIX TOYEK, paBHA
[IPUPALLEHUIO KUHETUYECKON SHEPTUH OTOM CUCTEMBI

. PaGota To/bKO MOTEHLIMATIBHBIX CHJI, IEUCTBYIOUINX HA CUCTEMY MaTepuaIbHbIX TOYEK, paBHA

[IPUPALLEHUIO KUHETUYECKON SHEPTUH OTOM CUCTEMBI

13. BeiOepuTe HEBEpHOE YTBEPXKICHUE.

Cunpl, paboTa KOTOpPHIX NPH HW3MEHEHUU B3aMMHBIX IOJIOKEHHH YacTHUIl HE 3aBUCHUT OT
cnoco6a HU3MCHCHUA KOH(bI/II‘ypaLII/II/I CUCTCMBI, TO €CTh OT TOI'0, [T0 KaAKUM TPACKTOPpHUSIM U B
KaKoW TOCJeI0BaTeIbHOCTH YaCTUIbl CHCTEMbl IE€PEMEIIAIOTCS M3 CBOMX HAYaJbHBIX
MMOJI0KEHUN B KOHCYHBIC, HAa3bIBAKOTCA NIOTCHIIMAJIbHBIMHA

Cwiibl, paboTa KOTOPBIX Ha JIO0OW 3aMKHYTOM TpPaeKTOpUU paBHA HYIIO, HA3bIBAIOTCS
INOTCHIMAaJIbHBIMH

. Cutbl, He U3MEHSIOIMECS CO BPEMEHEM, Ha3bIBAIOTCS MOTCHIIMAIbHBIMA
. PaboTa moTeHIManbHBIX CHJI paBHA YOBUIM MOTEHIIMATLHON SHEPTUU

14. MensroTcs 1M KHHETHYECKAs H NMOoTCHIUAJIbHAas SHCPIruss CUCTCMbI MATCPUAIILHBIX TOYCK

NP NMEPEXOE U3 OJTHOM MHEPIHATBHON CUCTEMBI OTCUETA B IPYTYIO?

A.
b.
B.
I

Kunernueckas OHCPIHUA MCHACTCS, IOTCHIIUAJIbHAA — HCT
HOTCHHI/IaJ'II)HaSI OHEPIrus MCHACTCA, KHHETUYCCKAsA — HET
MeHs1oTCs Kak KMHCTUYCCKAdA, TaK U MOTCHIUAJIbHASA SHCPTUU
He MmensieTcss HU KMHETHYECKasT HU IMOTCHIMaJIbHAasA SHCPIrUuu.

15. Ha maTepuanbHyI0 TOYKY, ABHKYIIYIOCS BJIOJL OCH X, NEUCTBYET CHJIA, U3MCHSIOMIASCS

cornacHo rpaduky. Kunerndeckas sHeprus Touku Ha orpeske 0- 30 m...

A.

yMmeHnbImiack Ha 150 [Ix



b. ymenbmmnace Ha 300 [Ix
B. He usmenunace
I'. yBenmmumiace Ha 300 Ix

16. ®usnuecknii MasTHUK COBEpPINAET KOJICOAHHUSI BOKPYT
ocH, mnpoxoxsmed uepe3 Touky O UM NEpHEHIUKYIIPHOU
IUIOCKOCTH pHUCYHKa. JIJis [aHHOTO TMOJIOKEHUS MasTHHKA
MOMEHT CHJIBI TSDKECTH OTHOCHUTENNBHO TOUkU O HampasJieH. . .

A. IepreHaUKYISIPHO IVIOCKOCTH PUCYHKA K HAM
b. B mI0CKOCTH pUCyHKa BHU3
B. B utockocTu pucyHKa BBEpX
I'. mepneHauKyIspHO MIOCKOCTH PUCYHKA OT HAC

17. Yemy paBeH nepuoja Maiblx KoJeOaHU TOHKOTO 00py4a maccoit M u o
panmuyca R OKOJO OcH, MpOXOAALIeH MEpNeHAUKYISIHO IUIOCKOCTH 00pyua
yepes Touky O7

A T=n E
g
B.T=2xn E
g
B.T=2x i
29
I T=2n B
g

18. IlpuHIMT OTHOCHUTEILHOCTH DWHITEIHA YTBEPKIAET CIICIYIOMIee:
A. Bce 3ak0HBI MEXaHUKH OJIMHAKOBBI BO BCEX MHEPIIMATBHBIX CHCTEMax OTCUETa.

b. Bce mexanudeckue SBICHUS BBITJIAAAT OJUWHAKOBO BO BCCX HHCPHUAIBHBIX CHUCTEMax

oTcYerTa.
B. Bce 3akoHbI (pU3MKH OAMHAKOBBI BO BCEX MHEPLUAIBHBIX CHCTEMaxX OTCUETa.
I'. Bce ¢usnueckue siBIEHUS BBITTISAAT OMMHAKOBO BO BCEX MHEPIUATBHBIX CUCTEMAaX OTCUETA.

19. Ecnm mMatepuanbHasi TOUYKa COBEpIIAET BHIHYKACHHBIE KOJIEOaHNUs, a BEIHYK/IAIOIIAsl CHIIa
u3MeHseTcs 1o 3akoHy F = F coswt, To ycraHOBuBIIMECS BBIHYKAECHHBIC KojeOaHUs OynyT

COBEPIIATHCS C YACTOTOU, PaBHOMN
A. COOCTBEHHOM YacToTe @),

b. yactore BBIHYKIatOIIEH CUITBI

B. (& - B?



T. (ol -2p°

20.TInockast He3aryxaromiasi 3BYKOBas BOJIHA BO30YXTAaeTcsi HMCTOYHUKOM KOJICOAHHI
4acTOThl V. AMIUIMTYAA KoneOaHuil UCTOYHMKA paBHa a. Hamumure ypaBHeHue KoseOaHUil
NCTOYHHUKA &(O, t), €CJIM B HavaJIbHBI MOMEHT CMCIICHUEC TOYCK UCTOYHHNKA MAKCUMAJIBHO.

A. £(0,t)=acos2nvt
b. £(0,t)=asin2nvt

B. £(0,t)= acos(vat +gj

I.&(0t)= asin(vat +%)

21. [ToreHuman moist goz(*, F), r7ie 8 - MOCTOSIHHBIN BekTop. [loe kKakoro BHJa OMHCHIBACT

NAHHEIA MOTeHInaN?

A. E=a

b. E=-4
B. E=34
. E=-3a

22. Kak OpUEHTHPOBaHBl JIMHUU HANPSDKEHHOCTH AJIEKTPOCTATUYECKOTO TIOJIs BOJIW3U
MOBEPXHOCTU MPOBOIHUKA?
A. epneHauKyIIpHbI ’TON MTOBEPXHOCTH

b. mapannenbHbl 3TON MOBEPXHOCTH
B. opueHTHpOBaHBI MOJA YIJIOM, 3aBHCSIIEM OT BEIUYMHBI HAMNPSKEHHOCTU DIIEKTPUUYECKOTO
noJist
TI. OPUCHTHUPOBAHLI IO YIJIOM, 3aBUCANIEM OT BCIINYMUHDLI ,Z[I/IE)JIGKTpI/I‘IeCKOI\/'I MPpOHUIIACMOCTHU
MIPOBOJIHUKA

23. JluneiHbIe pa3Mephl IUIOCKOTO KOHAEHcatopa yBenuumian B N pa3. Bo ckombko pa3
WU3MEHHUTCSI EMKOCTh KOHJeHcaTopa?

A. YBennuutcs B N pa3

B. Vemnuutcst B N pa3

B. Ymenpmutces B N pa3

I'. Ymensiures B N2 pas

Kmoun:1b, 2A, 3B, 4b, 5T, 6B, 71, 8b, 9A, 10T, 115, 12A, 13B, 14A, 15B, 16I', 17b, 18B,
195, 20A, 21b, 22A, 23A.

IIpuMepHBbIii NepedYeHb TEOPeTHYECKUX BOIIPOCOB

BekTopHOE U CKasIpHOE MPOU3BEACHUE BEKTOPOB.

ba3oBble OHATHS KUHEMATHUKHU.

3aKOH JBUKCHMS U TPACKTOPHSL.

Jaiite onpeneneHue pagnyc-BeKTOpy, CKOPOCTH U YCKOPEHUIO.

TanreHnuanbHOE U LEHTPOCTPEMUTEIBHOE YCKOPEHUS, PauyC KPUBU3HBI TPAEKTOPHH?
IToHATHS YIIIOBOM CKOPOCTH U YIJIOBOTO YCKOPEHMUS.

ok wbdE
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0.
. Kakoe ycnoBue He00X0AMMO 151 ABMOKEHHS TEJIa TI0 UHEpIHH?
12.
13.
14.

OmnpeneneHne UMITYJIbCa U CUIIBI.

[ToHsiTHE N30JIUPOBAHHON CUCTEMBI.

Chopmynupyiite 3aK0H COXpaHEHUS UMITyJIbca. YIPYTUil U HEYnpyTrui yaap.
Kakoe cBOMCTBO Te€s1a Ha3bIBACTCS MHEPIUECH?

3akon ['yka. Buasl gedopmanmu tena.

CdopmynupyiiTe 3aKOH BCEMHPHOTO TSITOTCHHUS.

[Mpunuun otHocuTenbHocTH ['anmmnes. VHepuuanbHble W HEMHEPLUUATIbHBIE CHCTEMBI
oTcuera.

Bunbr Mmexanndeckoit sHepruu. Pabora 1 MOIITHOCTD.

[TorenuuanvHas sHeprusi. KoncepBaTuBHbIE CHUIIBL.

AOCOJIFOTHO TBEPJIOE TEIIO

MoOMEHT nHepIUU MaTepUATIbHOW TOYKA U MOMEHTOM HHEPLIMH TBEPJIOTO TeJa.
VYpaBHeHHEe BpaliaTeIbHOro JBUKEHHS TBEPIOTO Tea.

MoMeHT uMIynbca. 3aKOH COXPAaHEHHS] MOMEHTa UMITYJIbCA.

Uto Ha3bIBaeTCs HaACATbHON KUIAKOCTRI0? TpyOKa TOKa.

ChopmynupyiiTe U 3aMUIIUTE MATEMAaTUIECKOE YPaBHEHNE HEPA3PHIBHOCTU CTPYH.
IToaxon Jlarpanxa u noaxona Dumnepa.

I'apmonunueckue koneGanus. MaremaTnueckuii U pU3MUECKUl MASTHUKH. AMIUIUTYIA U
¢aza xonebanuii. [Tepnon Maneix kKoaeOaHuUi.

3aryxarlnue U BeIHYXIeHHbIe Konebanus. Pe3onaHc.

Uto HaswiBaeTca BoHOU? [lonepeuHast u npojosibHasi BOJHBL. UTO Ha3bIBACTCS IJIMHOU
BOJIHBI? MOXET JIM 3ByK paclpoCTpaHsTCs B BaKyyme?

[ToTeHmanpHas HEPTrUsi B3aUMOJEHCTBUS MOJIEKYI.

KakoB xapaktep 3aBUCUMOCTH CHJI MEXKMOJIEKYISPHOTO B3aUMOJEHCTBUS OT PACCTOSIHUS
Mexay Mosekynamu? Yem o0ycinoBiieHo bpoyHOBCKOE nBMKEHHE?

Tennoemkocts. Kak  BAMSIOT CKOPOCTH  XAOTHYECKOTO  JABMIKEHHUS  MOJIEKYII,
COCTaBJISIIOLIUX TEJI0, HA €r0 TeMIeparypy?

CocrosiHue uaeanbHOro ra3a. Y paBHeHHE UJ1€abHOTO ra3a.

Kakumu 3axkoHamMH OMUCBHIBAIOTCSI U30TEPMHUUECKHE U U300apUUeCKHe MPOLEeCChl?
MomnsipHas ra3oBasi HOCTOsIHHAs!, MOCTOsIHHAsA bonbliMana 1 ynuciao ABoraapo.
Tepmonuaamuueckas Temmneparypa. AOCOTIOTHBIN HOJIb TEMITEPaTYpP.

Cremnenu cBOOOIBI TENA.

Pacnpenenenne MakcBeiia v €ro XapakTepUCTHKH.

JnuHa cB0OOIHOTO Mpobera MOJIEKYII Ta3a.

JlnmHa cBoO01HOTO TIpOOETra MOJIEKYIT rasa.

[lepeuncnure sBieHUS EpPEeHOCA.

Yem 00ycClIoBIEHO BHYTPEHHEE TPEHHUE B Ta3e?

Kpucrannuueckue pemerku.

PaBHOBeCHO COCTOSIHUE M COCTOSIHUE TEPMOAMHAMUYECKOTO PAaBHOBECHSI.

JIBu>keHue Tena, maiatoliero B 5KUAKOCTH.

TypOyneHTHoe u TaMUHApHOE IBUKEHUE JKUKOCTH.

ArperarHble COCTOSIHHSI BEIIECTBA.

VYpaBuenue Ban-nep-Baansca.

CdopmynupyiiTe nepBoe Ha4aIo0 TEPMOTUHAMUKH.

Hamnumure obiee BeipakeHre padoThl A, coBepIaeMoi pu u3MEeHeHn:n oobema V rasa.
Kaxkue nporieccbl Ha3pIBaIOTCS auadaTHUECKUMU?

Yrto Ha3wIBaeTCs KPYroBoeIM mporieccoM (mukiom)? [ukn Kapno.

CdopmynupyiiTe Bropoe Ha4aao TEPMOIMHAMHKH.

Makpockonuyeckoe 1 MUKpPOCKOITUYECKOE COCTOSIHUE CUCTEMBL. CTaTUCTUYECKUH BEC.
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Onrponusa. Kak u3MeHseTCS SHTpOMHS H30JMPOBAHHON CHCTEMBI MpU OOpPATHUMBIX U
HeoOpaTUMBIX mporeccax? KakuM COOTHOIICHUEM CBSI3aHHBI MEXKy COOOM IHTPOIHUS U
BEPOSITHOCTH COCTOSIHUS CUCTEMBI?

AOcoroTHas 1IKajia TeMmeparyp.

ChopmynupyiiTe 3aK0H COXpaHEHHS dIEKTPHUECKOTo 3apsaa. 3akoH Kymona.
HanpsbkeHHOCTh U MOTEHIMAT 3JIEKTPUUECKOro mosisi. KakuM coOTHOIIEHHWEM CBS3aHHBI
MEXy COOOH HANIPSDKEHHOCTh U MTOTEHIIUAN SJICKTPUUYECKOTO OIS ?

Chopmymupyiite Teopemy Octporpanckoro-I'aycca. KakoBo ee mpakThueckoe
npUMeHeHne?

Yemy paBHa paboTa 1Mo MEPEeMEIICHHIO 3apsi/a B0JIb SKBUITOTCHIIHATHHOM MMOBEPXHOCTH?
EMKOCTB 1 KOHZIEHCATOD.

Yro xapakTepu3yeT OTHOCUTENbHAs AUDJICKTPUUECKas MPOHUIIAEMOCTh?

JupneKTpuKU, TPOBOJHUKHU M CETHETOAICKTPHUKHU.

Cuia Toka.

DNEeKTpOABUKYIIAs CUIIA.

3akonsl Kuproda. 3akon Oma.

3aBUCHUMOCTD ITPOBOJIMMOCTH BEIIECTBA OT TEMIIEPATYPHI.

MarnuTHOe nose.

Kakyro ¢hopMy 1 opueHTAIHIO UMEIOT JTUHHA MAarHUTHOW MHIYKITUH TIOJIS, CO3/1aBa€MOTO
TOKOM B MIPSAMOJIMHEHHOM TTPOBOJHUKE?

MarauTHoO€E 1oJie KOHTypa C TOKOM.

ChopmynupyiiTe 3akoH Amrepa.

Uto xapakTepu3yeT OTHOCUTEIbHAS MAarHUTHAS IPOHUIIAEMOCTh CPE/IbI?

BekTop Hanps»KeHHOCTH MarHUTHOTO TOJISI U BEKTOP MarHUTHOM MHAYKLHU.

Touka Kropu.

JIBrkeHne 3apsyKeHHOW YaCTUIBl B MATHUTHOM IIOJIE.

O A.C. unnykiuu u 93.J1.C. camonnaykuuu. MHIyKTUBHOCTB.

B3anmHast UHIYKTUBHOCTD JBYX KOHTYPOB.

OT 4ero u Kak 3aBUCUT UHIYKTUBHOE CONTPOTUBIICHHE COJIeHOUAA?

YTO MOXKET CITY>KUTh UCTOYHUKOM IEPEMEHHOTO AJIEKTPOMArHUTHOTO MOJIst?

Jwnana3oH JJIMH BOJIH BUIUMOIO CBETA.

Uem sBisieTca CBET — BOJHOW WM 4dacTuilel? UTo Ha3bIBa€TCS ONTUYECKH OJHOPOIHOU
cpenoi?

Kakwue ycnoBust He0OXOIUMBI IS [TOJIHOTO BHYTPEHHETO OTPAXKEHUS CBETA.

UYTto Ha3bpIBAIOT YIJIOM AUCIIEpCUU?

Kaxune BOIHBI Ha3bIBalOTCSA KOTEPEHTHBIMU?

[ToueMy mpu mpoxokaeHUU OEIOoro CBETa Yepe3 TPEXTPAHHYIO MPU3MY MPOUCXOJUT €r0
pa3ioKeHue B CeKTp?

3aKOHBI TEOMETPHUECKON ONTUKU. UTO HAa3BIBAIOT (POKYCOM JIMH3bI?

[lepeuncnure ocHOBHBIE (POTOMETPUUECKHE BETUUMHBI M UX €IUHULIBI H3MEPEHUSI.

UTO HA3BIBAIOT TOYEYHBIM UCTOUYHHUKOM CBETa?

HNurtepdepentius u natepdepeHIIMOHHAs KapTHHA.

[ongpuzanusd. 3akon Mamnoca.

VYron bproctepa.

Hudpakuus ceera. Judpakuus Openens. Audpaxnus Opaynrodepa. AudpaxmnponHas
perieTka.

OO0bsicHUTEe, TIOYEMY TPU UCTOJIB30BAaHUU O€noro cBera MUGPAKIMOHHBIE MAKCHMYyMBI
CTaHOBSTCS LIBETHBIMH.

Kako#i cBer Ha3biBaeTcs MNOJSIpU30BaHHBIM? YeM OH OTIMYAETCS OT E€CTECTBEHHOIO
ceera?

JBynyuyenpenomienue. OntTuyeckas oCh KpucTasia.

Kakwue BemecTBa Ha3pIBalOT ONTUYECKH AKTUBHBIMU?



94. YV kakoro Teia Ty4enorionarenbHas XapakTeprucTUKa paBHa eIMHULIE?

95. OcHOBHBIC MPUHIIMIIBI CTICITUATLHON M OOITE TEOPUU OTHOCUTEIHLHOCTH.

96. IToHsTHE O KBAHTOBOI MEXaHUKE.

97. BonroBas ¢ynkuus, ypasaenue llpeaunrepa.

98. IloTeHnManpHas siMa ¥ MOTEHITMABLHBIN Oapbep.

99. Copmymupyiite moctynarsl bopa? Uro Takoe BosHbI ae bpoiinsa?

100. Kpatko uznoxute cyTth onbiToB @panka u I'epua.

101. ®oTorddexr.

102. Yro Ha3wiBaeTcs dHepruen cBsizu sapa? UTo Ha3pIBaeTcs MEPUOAOM Toiypacmana’?
PannoakpuBHOCTG.

103. Answoa-, 6eTa-, raMma- U3TyYCHHE.

Nudopmanus o paspadorunkax

KusspkoBa Anactacust MropeBHa, kaHauaaT (U3UKO-MATEMATHYCCKUX HAYK, CTApIIHil
npernojaBaTenb, Kadeapa oOmeld MW SKCIepUMEHTATbHOW (u3uku ¢u3udeckoro ¢axyabTeTa
TTY.
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