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Pabouass mporpamma aucHMIUTUHBL (MOIyIsa) «JeMeHTapHas (Qu3uka U MaTeMaTHKa» /
coct. Taosa T. M. — Hanmpuuk: KBI'Y, 2023. — 66 c.

Pabouas mporpaMma mpenHa3HauyeHa [yl HPENoJaBaHMs JUCLUIUIMHBL «DJIeMEHTapHas
¢u3uKka M MaremMaThka» CTyAeHTaM O4YHOW (hopMbl OOydYEHHs IO HAINPABICHHUIO IOATOTOBKH
03.03.02 ®dusuka 1-ro cemectpa 1-ro Kypca.

Pabouas mnporpamma cocrtaBieHa ¢ ydetoM @DenepalibHOIO  rOCYJapCTBEHHOIO
obpazoBarenbHoro crannapra ®I'OC 3++ Beiciiero oopa3oBanus 1o HanpasieHuto 03.03.02 Ou-
3uka (ypoBeHb OakanaBpHara), yTBEP)KICHHOTO MpHKa3oM MHHHUCTEpCTBa 00pa30BaHUS U HAYKH
Poccuiickoit @enepanun 7 aBrycra 2020 r. Ne 891, koTopslii 3apeructpupoBad B Muntocte PO 24
asrycra 2020 r., peructpaiuoHHblii Ne 59412.
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1. HCJII/I H 3a1a4Y1 OCBOCHHUSA JUCIHHUIIJINHBI

Lenu u 3aga4u AU CUMIJIMHBI.

Kypc oOmieli ¢pusuku sBisieTcs ocHoeénvim B OOLICH CHCTEME COBPEMEHHOH MOATOTOBKU
¢uzukoB — npodeccruonanos. OH u3naraeTcs Ha MIIAIINX Kypcax U ero IJIaBHOM 3aqadeil sBIseTCs
co3nanue (pyHIaMEeHTaNbHOM 0a3bl 3HAHWI, HA OCHOBE KOTOPOW B JAIbHEUIIEM MOXHO Pa3BHBATh
Oonee yriyOleHHOE M JI€TATM3UPOBAHHOE H3yYEHUE BCEX pa3/ieloB (U3MKH B paMKax IMKIIA
KYpPCOB I10 TEOPETUYECKON (PU3UKE U CHICIIHATU3UPOBAHHBIX KYPCOB.

Jis w3ydeHus pasnenoB oOuieil (u3MKH, KypcOoB MaTeMaTHYeCKOTO aHaju3a, BbICIIEH
anreOpbl U TeOMETPUH, HH(POPMATHKU U TPOrPaMMUPOBAHUS, BRIYMCIUTEIHHON MaTEeMaTUKU U T. 1.
HEOOXOUMBI JIOCTATOYHO IMPOYHBbIC 3HAHHS MO 3JIEMEHTapHOW ¢u3nMKe M MaTemaruke. Tak Kak
YacTO OKa3bIBaeTCAd TakK, 4YTO CTyIeHThl | Kypca Qusmueckoro ¢axyiapbTera He 007a1aoT
HEOOXOJUMBIMU U JAOCTATOYHBIMU 3HAHUSMU B 3TOM HANpPaBICHUU, B YUEOHBIN MJIaH MOJTOTOBKH
OakamaBpoB ¢usuku 1o HampasieHuto 03.03.02 ®usumka BKIIOYEHA YyuyeOHAs IUCIHMILIMHA
«OneMeHTapHas (U3MKa M MaTeMaTHKa», OXBaTbhIBAIOIIasl pa3/esibl 3JE€MEHTApHOW MaTeMaTHKU
(anrebpa, TeOMeTpHsi, TPUTOHOMETPUS U T.J.) U dJIEMEHTapHOU (PHU3UKH (MEXaHHMKA, MOJICKYISIpHAs
busnKa U TePMOJMHAMHUKA).

JucuurumHa «OneMeHTapHas (U3MKa W MaTeMaTHKa» BXOJUT Kak o0O0s3aTesbHas
JTUCIUIIIMHA B 6a30BYI0 yacTh yueOHoro miana no ®I'OC 3++ no nanpasnenuto 03.03.02 duzuka
(ypoBeHb OakaiaBpa).

I'maBHble TpeOoBaHUS, TMpeAbABIAEMble K Kypcy oOmed Gu3uku: HeoOXoauMo
chOopMHpOBaTh y CTYACHTOB E€AMHYIO, CTPOWHYIO, JIOTMYECKH HEMPOTUBOPEUYHUBYIO (PH3UYECKYIO
KapTUHY pPEaJbHOr0 MHpa; B paMKax €IWHOTO MOJXOAa KIIACCUYECKOW (JOKBAaHTOBOHM) (pu3uKU
HEOOXOJUMO pacCMOTPETh BCE OCHOBHBIE SIBICHMUSI WU MPOLIECCHI, IMPOUCXOJSLIME B IMPUPOJE,
YCTaHOBUTH CBSI3b MEXJIy HUMH, BHIBECTH OCHOBHBIC 3aKOHBI B BUJC MAaTEMaTHUYECKUX YPABHEHHIA.
[To Mepe HEOOXOTUMOCTH B Kypce BBOJSTCS HEKOTOPBIE 3JIEMEHTHI PEISITUBH3MA, CTATUCTHYECKH-
BEPOATHOCTHBIX METOJOB, KBAaHTOBBIX MPEICTABICHUN, KOTOpBIE 3aT€M KOHKPETU3HPYIOTCS U
YTOYHSIOTCS B Kypcax TeOpeTH4ecKol (U3MKK; HEOOXOAMMO HAy4YUTh CTYAEHTOB OCHOBAaM
MOCTAaHOBKM U MPOBEJIEHHUs (PU3NYECKOTO IKCIEPHUMEHTa C MOCIEIYIOUMM aHAIU30M M OLIEHKOH
MOJIyYEHHBIX PE3yIbTaTOB.

OcHoBHOM (hOpMOH U3T0XKEHUS MaTepraa Kypca sIBISIOTCS IPaKTUYECKUE 3aHATHSL.

3akperieHue JIEKIMOHHOTO MaTepuana MPOMCXOAUT Ha MPAKTUYECKUX 3aHATUAX, Ha
KOTOPBIX pacCMaTPUBAIOTCS pa3IMYHbIE METO/BI PELICHUs 3a/1a4 U HanboJjee TUITMYHbIE 3a7auil 1O
Kypcy. CTyIeHTBl OMy4yaloT TakXe JIOMalllHue 3aJaHusl B BUJE Psijia 3a/1ad U3 COOTBETCTBYIOLINX
3a1a4HUKOB.

2. MecTto aucuuniaunbl B ctpykrype OIIOII BO

Jucuunirza «OaeMeHTapHas (pru3KMKa 1 MaTeMaTHKa» BXOAUT B 0a30BYI0 4acThby4eOHOTO IJIaHa
HanpassieHus noaroroBku 03.03.02 dusuka, npoduib «MeaunuHckas Gu3nKa.
N3yueHne naHHOW NTUCIMILIMHBI Oa3upyeTcsl Ha 3HAHUSX, IPHOOPETEHHBIX B Kypce (DU3HMKH
Y MaTeMAaTHUKH CPEHEN IIKOJIBI.

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS TUCHUIIUHBI

[Ipouecc n3ydyeHHs] MUCHUILIMHBI HampaBieH Ha (OPMHUPOBAHUE SIEMEHTOB CIEIYIOIINX
komnereHIM B coorBeTcTBUM ¢ PI'OC3++ BO u OIIOII BO no naHHOMY HamnpaBieHHUIO
MOATOTOBKHU (CIEIUATLHOCTH):
OIIK-1.1 Crioco6eH mpuMeHsTh 6a30BbIe 3HAHUS, TOTYYCHHBIE B 00JIACTH MAaTEeMaTUYECKUX U (WIIH)
€CTECTBEHHBIX HayK
OIIK-1.2 Cnoco0eH MCHOab30BaTh NMPH PELICHUHU MPO(hEeCCHOHANBHBIX 33aau 3HAHUS, [TOJTyYeHHbIE
B 00J1aCTH MaTeMaTHYECKUX U (UJIM) ECTECTBEHHBIX HAayK



OIIK-1.3 CnocobGen BbIOMpaTh MOZECTHM M METOABI peIIeHUs 3a7ad MpopecCHOHATHLHON
JeATEIIEHOCTH

[IKC-3.2 CnocobeH IuUIaHUpOBaTh JEKIIMOHHbIE W CEMHUHApCKUE 3aHATHS II0 TMpOrpaMMmam
npodeccuoHanbHOTO 00yueHHs (H3HMKE, ¢ YYETOM YPOBHS NOATOTOBKM U TCHXOJIOTHIO
ayJIUTOpUN

B pe3ynbrare 0ocBOEHUS NUCHUIUIMHBI O0yJatOUIUICs TOJIKEH:

3HaTh: OCHOBHbBIE (U3MUECKHE BeIMUYUHBI, cucteMmy eauHull CH, OCHOBHBIE CHUCTEMBbI
KOOpAWHAT, (PU3NYECKUE SIBICHUS U IPOIECCHI, MPOUCXOISIINE B MPUPOJE, CBSA3b MEXIY HHUMH,
OCHOBHBIE 3aKOHBI MEXAHUKU U MOJIEKYJIIPHON (DM3UKHU B BHJI€ MATEMaTHUECKUX YPaBHEHUH.

YMeTh: TNPUMEHATh TEOPETUYECKHH MaTepuan K aHAIW3y KOHKPETHBIX (U3NYECKUX
CUTyallui, UCMOJIb30BaTh PA3JIMYHbIE METObl PEUICHUs TUIMYHBIX Ul Kypca «MexaHuKa» u
«MonekynsipHass (u3MKa» 3a4a4, aHAIM3UPOBATH NOJYYEHHBIE pPE3YJIbTAaThl W TOJH30BATHCS
OCHOBHOM M JIONOJHUTEIBLHON JTUTEPATYPOM 1O KypCy.

Bnaners: mMaTeMaTH4ecKUM anmaparoM M HaBbIKAMU MPAKTHUEKCKOTO MPUMEHEHUS pa3zieiioB
MaTeMaTHKH:

- MATEMaTHYECKUI aHAIH3 - TU(pPEepeHINATBHOE U UHTET PAITLHOE HCUHCIICHHUE;

- anre0pa - BEKTOPHbIE TIOHSTHS, ONIEpallii ¢ BEKTOPaMHU;

- nuddepeHIMaTbHbIE ypaBHEHUS - JUQQepeHlranbHble YpaBHEHHSI C  Pa3AeisIOLIMMUCS
HePEMEHHBIMUY;

- aHAJIUTUYECKasi TEOMETPUS - CUCTEMA KOOPAMHAT, KPUBU3HA, PAINYC KPUBHU3HBI;
IPOrpaMMHUPOBAHME - HJIEMEHTHI IPOrPAMMHUPOBAHUS.

IIpnoOpecTH ONBIT: CaMOCTOSTENBHONH pabOTBI C OCHOBHOM U JOMOJHUTEIHHON
JUTEpaTypoil MO Kypcy; 0O0paOOTKM, aHaiaM3a M OLIEHKH, IIOJIyYEHHBIX B JSKCIEpUMEHTE
pEe3yIabTATOB; CAMOCTOSITEILHONW PAa0OTHI C JIGKIMOHHBIM MaTepUanioM, y4eOHMKaMH W y4deOHO-
METOAMYECKOHN JINTEPAaTypOl U peIlIeHHs] JOMAIIHUX 3aJaHHH.

4. Conep:kaHue U CTPYKTYpPa AUCUMILIUHBI

4.1. Cooeprycanue Oucyunaunvt (MoOynsa), nNepeyeHb  OUEHOYHBLIX CPEOCmE U
KOHMPOIUPYEeMbIX KOMNEmeHyuil

Kon
N dopma
Ne HanmenoBanue KOHTPOJIUPYEMOH
Copneprxanue pasena TEKYIIeTo
pasaciia pasaciia KOMIICTCHIIM
KOHTPOJIS
(wm ee gacTH)
1 2 3 4 5
[IpaBuna neWcTBUN CO CTENEHSAMH OIlK-1
u KopHamu. Hekoropsle cBoOCTBa [IKC-3.2
nponopuuu. HemnonHbsle u  MoNHBIE
KBaJlpaTHble ypaBHEHHUsA. DopMyIibl KP, I3
1 Anrebpa KOpHEH  KBAJpPAaTHBIX  YpPaBHEHHUU. Cl; P3,
Teopema Buera. DopMyiibl ’
COKpAIIEHHOTO YMHOXEHHUS.
Jlorapudmer. Ob6mue CBOMCTBa
JorapudMoB.
Tpuronomerpuueckue  QyHKIUH OIIK-1
octporo yrma. Teopema Iludaropa. IIKC-3.2
Teopema KOCHHYCOB. Teopema KP, J13,
2 Tpuronomerpus p Y P A
CHHYCOB. 3HaKM TPUTOHOMETPUYECKHUX CP, P3
GyHKIMHA B 4YeTBEpTAX. 3JHAUCHHS
TPUTOHOMETPHUYECKHUX byHKIUH




HekoTopsIx yrioB (0, n/6, n/4, n/3, n/2,

). YeTHblie u HEUYETHBIC
TPUTOHOMETPHUYECKHE byHKIHN.
[leproAMYIHOCTh TPUTOHOMETPHUECKHUX
GyHKIHA. OcHOBHBIE
TPUTOHOMETPUYCCKHE TOKIECTBA.
dopmyiel CJIOXKEHUSI.
Tpuronomerpuueckue byHkIIN
JIBOMHOTO Y TIOJIOBUHHOTO apT'yMEHTOB.
[IpeoOpazoBanue CYMMBI

TPUTOHOMETPUYECKUX  (PYHKIMHA B
npousseneHne. @opmynsl IpUBEIECHUS.

I'eomeTpus

[Inomanm TpeyroibHUKaA, KBaApara,
NpSMOYTOJIbHUKA, O60oKoBOM
MIOBEPXHOCTHU MUpaMU/IBbI,
napajuiejiorpaMma, Tpareuuu, pomoa.
OxpyxHocts. Kpyr. J[lnuna nyru.
JnuHa oxpyxHOCTH. JlmMHA XOpIBIL.
[Mnomane kpyra. Humungp. Konye.
[Tnomaan nx OOKOBON MOBEPXHOCTH M
nonHele mwomaarn. O0beMbl IUIUHAPA,
KOHyca, Ilapa, YCEYEHHOIo KOHYca,
1apOBOIO CErMeHTa, 1apOBOI0
CEKTOpa, I11apOBOT'0 CJIOSI.

OIIK-1
[IKC-3.2

13, K,
CP

Bexkrops!

HeiictBue Hajg BekTopamu. CkaiasipHOE
1 BEKTOPHOE MPOU3BEACHIE BEKTOPOB.

OIIK-1
[IKC-3.2

A3, K,
CP, P3

OnemMeHTapHbIe
byHKIIUN

OnemeHTapHble  (QYHKUMH W HUX
rpaduxu. I[Ipon3BoaHbIE U MHTErpasbl
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIMH.

OIIK-1
[IKC-3.2

KP, J13,
K,PK, T

Dopmyisl
NPUOIHNKEHHBIX
BBIYMCIICHUI

dopmybl PpUOIMKEHHBIX
BblyncieHui. [IpaBuiia okpyrieHus.
AbcomoTHas u OTHOCHTEJbHAs
HOTPEIIHOCTH.

OIIK-1
[IKC-3.2

13, CP,
P3, KP

Kunemaruka

PaBHOMEpHOE IPSIMOJIMHEMHOE
JBUKCHHE. Tpaekropus, yTb,
CKOpOCTb, YCKOPEHHUE.
PaBHOmEpEMEHHOE  TPSAMOJIMHEWHOE
JIBWKEeHHE. KpuBOIMHENHOE IBUKEHHE
(paBHOMEpHOE BpallaTeNIbHOE,
NIBIKEHHUE Tena, OpOIIEHHOTO
TOPU30HTAJIBHO M IOJX YINIOM K
TOPU30HTY).

OIIK-1
[IKC-3.2

13, CP,
P3, KP

JnHamuka

3akonsl HeroToHa. Wmmynbc Tena.
3akoH u3MeHeHus umnyinbca. Cuia
ynpyrocty. 3akoH ['yka. Cuibl TpeHusl.
3aKoOH BCEMHpHOro TAroreHus. Cuia
TSYKECTHU.

OIIK-1
[IKC-3.2

KP, 113,
K, CP,
P3

3aKOHEI
COXpaHCHHUS B
MEXaHUKE

PaborTa, MOIIIHOCTb, K.ILI.
Kunernueckads W MOTEHIMAIbHAs
BHepFI/II/I. HOJ’IHaH MECXaHHNYCCKast
sHeprus. M3onupoBaHHas cucrema.
Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

OIIK-1
[IKC-3.2

KP, J13,
CP, P3




MoMeHT cuiibl. YCIIOBHS pPaBHOBECHUS OIIK-1
ten. JlaBmenue. I'muapocraTmueckoe [IKC-3.2
napienue. Cuna Apxumena. 3akoH
DJIEMEHTHI
COOOIIAIOIIMXCS COCY/IOB. KP, /13,
10 CTaTUKHU U N
I'mapaBauyeckuit npecc. K,PK, T
TUAPOCTATUKU
CranoHapHoe Te4YeHHUE. YpaBHEHUE
HEPa3pPbIBHOCTH. YpaBHeHue
bepHyim.
KonnuectBo BemectBa. (OcCHOBHOE OIIK-1
OCHOBEL ypaBHeHue MKT. Ckopoctu razoBbix [IKC-3.2
MOJIEKYJ1.  YpaBHEHHE  COCTOSHUS
MOJIEKYJIAPHO- KP, 113,
11 . | mpeasbHOrOo  rasa.  HM3ompouecchl.
KHHETHYCCKOM N . CP, P3
3akonbl [lapns, I'eit-JIrocaka, boitns-
TEOpPUH
Mapuortra. 3aKoH HanbroHa.
O0BeIMHEHHBIN ra30BEINA 3aK0H.
BHyTpeHHss sHEprus uaeaibHoro rasa. OIIK-1 13, K,
12 Tepmoaunamuka | I 3akOH TEpMOAMHAMHKHU. YPaBHEHHE [IKC-3.2 CP, P3,
Tery1oBoro 6ananca. Pabora rasa. KP
KonuyecTBO TEmnoOThl NpU CropaHuu OIIK-1
13 TennoBnie torunBa. [lnmaBnenue u wucmapeHwue. TIIKC-3.2 13, CP,
SIBIICHUS Y nenvHbIe TEIUIOTHI CrOpaHus P3
TOIUIMBA, TUTABJICHUS M UCTIAPEHUS.
Ctpoenue JKUJKOCTEH. OIIK-1
14 IToBepxnoctHble | [IoBepxHOCTHOE HaTsDKEHUE u [IKC-3.2 IB.K,T
SIBIICHUS MoBepxXHOCTHAasi dHeprus. JlaBneHue T
Jlannaca. KanwuispHele sBneHusl.
AOGconroTHas u OTHOCHUTEJIbHAs OIIK-1 KP, 13,
15 BonsHol map B | BIQXHOCTb. [ MTpOMETP ¥ ICUXPOMETP. [IKC-3.2 K, PK, T,
aTMocdepe CP, P3,
KP

B rpade 4 mpuBomATcs TUTaHUpyeMble (QOPMBI TEKYIIETO KOHTPOJS: 3ammra JabopaTtopHoit pabdoter (JIP),
BEImontHeHne KypcoBoro mpoekta (KIT), kypcoBoit padotsr (KP), nomamaero 3ananus (13), Hammucanue pedepara (P),
koimtokBuyM (K), pybexusiit korTposs (PK), TectupoBanue (T), camocrosarensHas padora (CP), pemenune 3agaqa (P3),

KoHTpOdbHas padota (KP-I; KP-II; KP-III) u T.11.
4.2. CTpyKTypa THCHUILIMHBI

OO01as TpyA0€MKOCTh TUCHUIUTHHBI cOCTaBisieT 3 3adeTHble enuHulbl (108 yacoB)

Bun pabotsr TpyaoeMKoCTh, 4acoB / 3a4€THBIX
€AVHMIL
I cemecTp Bcero
OO01mas Tpy10eMKOCTH (B Yacax): 108 108
KonTakTHasi padora (B yacax): 72 72
Jlexyuu 36 36
Ipaxmuuyeckue 3anamus (113) 36 36
CamocrosiTeibHAas padoTa, B TOM 4Mc/ie KOHTAKTHAS
padora: (mpopaboTka U MOBTOPEHUE JIEKIIHOHHOTO MaTepHrasa
U MaTepuana yueOHHMKOB M Y4eOHBIX TOCOOUI, MOTOTOBKA K 9 9
NPAaKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM, pyOeKHOMY
KOHTPOJTIO | T.1I.)
IToaroroBka U MpOX0XKACHUE IPOMEKYTOYHOU 27 27
aTTeCTallun




Bun pabotsl

TpyaoeMKoCTh, 4acoB / 3a4€THBIX

€ IUHMUIL

I cemectp

Bcero

Bun utoroBoro KoHTpOIs

OK3aMCH

OK3aMCH




4.3. JIabopaTopHbIe 3aHATHUS — HE NIPETYCMOTPEHBI YIEOHBIM TJIAHOM

4.4. KonrakTHasi pa6oTa o CTy/IeHTaMHu

No No Koz-
- ) Tema BO
3aHATUA | paszena
4acoB
1 2 3 4
1 1 Anrebpa 6
2 o) Tpuronomerpus 6
3 3 ['eomeTpus 6
4 456 Bektopel. OnemeHTapHbie (GYHKIMM W WX TPOU3BOJHBIC U 6
T WHTETPaJIbI
KonTponbnas pabora — I
5 7 Kunemaruka 6
6 8 JluHaMuka 6
7 9 3aKOHbBI COXpaHEHUs 6
8 10 DJIEMEHTHI CTATUKU U TUAPOCTATUKH 6
KonTponsnas padora — II
9 11 OcuoBbl MKT 6
10 12 TepMmoauHamuka 6
11 13 DIIEKTPUYECTBO U MAarHETU3M 6
12 14,15 | 1loBepXHOCTHEIE SIBICHUSA 6
KonTponbnas padota — I11
UTOI'O: 72

5. OueHo4YHbIe MaTepuaibl AJIsl TEKYIIero U py0e:KHOro KOHTPOJIA

yYCneBaeMoCTH U l'[pOME)KyTO‘lHOﬁ aTTeCTAalluH

Z[J'ISI IMPOBCACHU HpOMe)KYTOIIHOI\/'I aTTeCTalinuu 06yqafonmxc>1 IO JUCHUIIIIMHE CO30aCTCA
OLICHOYHBIC MaTCpHUaJbl, KOTOpBIfI BKJIFOYAET B ceOs:

MEpCUCHDb KOMIIETEHITUM C YKa3aHHUEM 3TaIlOB UX (bOpMI/IpOBaHI/I}I B IIpOLIECCC OCBOCHUA

00pa3oBaTeNbHON MPOTPaMMBlI;

oIMcaHue IoKa3aTeiae 1 KpUTCPUCB OLICHUBAHUA KOMHeTeHHI/Iﬁ Ha pa3IM4YHbIX dTalax

ux (OpPMHUPOBAHUS, OTTUCAHUE TIIKAJT OIICHUBAHUS;
TUTIOBBIC KOHTPOJIbHBIE 33/IaHUS UM UHBIE MaTePHAIIbl, HEOOXOIUMBIE JUIS OI[CHKH

3HAaHUM, YMEHH, HABBIKOB U (WUJIM) OTBITA ACSITEIbHOCTH, XapaKTEPU3YIOIINX TaIlbI
dhopMHUpPOBaHMS KOMIIETEHITUI B MPOIIECCE OCBOCHUS 00pa30BaTEIHLHOM MPOTPaMMBI;

METOANYCCKUEC MAaTCPUAJIbI, OMIPCACIIAOIINEC MTPOUCAYPhI OLICHUBAHU A 3HaHHﬁ, YMeHHﬁ,

HABBIKOB U (WJIM) OTIBITA IEATEIBHOCTH, XapaKTEPU3YIOIINX dTarbl JOPMUPOBAHUS
KOMIIETECHIINH.




Jls mpoBeAeHMs TEKYILIETO KOHTPOJS UM MPOMEXYTOUHOM aTTECTALlUU 110 UTOTaM OCBOEHHUS
JTUCIUIUIMHBI, a TakXke JUIsi KOHTPOJISI CaMOCTOSITENIbHOM paboThl CTyAE€HTa MpOBOIATCA 3
KOHTPOJIbHBIE paboTel (Mo 15 BapwaHTOB B Kaxmoil) u 3 KosutokBuymMa. COCTaBJICHBI U
HCIIONIB3YIOTCSl TECTOBBIE 3aJlaHusl Ul aBToMaTudeckoi cuctemsl TectupoBanus (ACT) mo Bcem
TEMaM Kypca.

[lepeueHpr BapHMaHTOB KOHTPOJBHBIX pPabOT U BOMPOCOB (OWJIETOB) MO KOJUIOKBHYMam
npuiaraercs. TecToBble 3a1aHus B BUY UX OOJIBIIOr0 KOJIWYECTBA HE MpuiaratoTcs. OHU UMEIOTCS
B cucreMe ACT u yueOHO-METOAMYECKMX KOMIUIEKCaX MO AUCHUIUIMHAM «MexaHuka» u
«Monexynsipaas ¢puzuka» (kap. TuddD).

[IpuBoaMTCS Takke MepedyeHb dK3aMeHAIMOHHbBIX OuseToB no aucuuruinae (30 Ounetos mno 3
BOIIPOCA B KaXKJIOM).

5.1.1.  Oyenounvie mamepuanvl 015 CAMOCMOAMENbHOU padomvl (MuUnosvle 3a0aiu)
ooyuaroweeocs (konmpoaupyemas komnemenyus OIIK-3):
[IpuBonsaTcs TeKCThl 3-X KOHTPOJIbHBIX PAa0OT 1o 15 BapuaHTOB B KaXJ0H, KOTOpbIE
MPOBOMSTCS, COOTBETCTBEHHO, Ha 3-X dTamax peuTHHra.

KonTtpoabnas padora Nel

BapuanT 1
1. HeBecombIii OIIOK YKpeIUIeH Ha BepIIMHE JBYX HAKIOHHBIX IUIOCKOCTEH, COCTaBIISIONINX C
ropu3oHToM yribsl 30°u 45°. 'upu A 1 B Maccoil 1 Kr kaxxnast CoeIMHEHbI HUTBIO, IEPEKUHYTOM uepes
omok. Haiftm yckopeHme, ¢ KOTOpHIM ABHIKYTCSI THPH, W CHIY HarTskeHHs HUTH. CUUTATh HHUTH
HEBECOMOU M HEpacTsHKUMOW, TPDEHUEM ITPEeHeOpeyb.

Puc. 1.

2. Ulapuk maccoit m=100 r ynan ¢ BeicoThl h=2,5 M Ha TOPH30HTAIBHYIO TUTUTY W OTCKOYHJI OT Hee
BCJIEJICTBUE YNPYroro yzaapa 6e3 norepu ckopoctu. Onpenenuts cpenHioo cuity F, neictByronyio
Ha IIapUK NP yJape, eciu IpoAoDKUTEILHOCTE yaapa At=0,1 c.

3. Kamens OpolieH ¢ BBIIIKK B TOPU3OHTAIBHOM HAIPABICHWU C HAYaIbHOW CKOPOCTBIO Lo=30 Mm/c.
Onpenenuts CKOPOCTh L, TAHTEHIMAIBHOE O; U HOPMAJIbHOE YCKOPEHHE d, KaMHS B KOHIE 2-i
CEKYHJIbI TT0CJIe Hayaa JBU)KECHHUS.

4. T'py3, moaBemleHHBIA K IIHYpY JIUHOHM 50 CM, ONHUCBHIBAET OKPY>KHOCTh B TOPU30HTAIBHON
wiockocTr. Kakoit yron o6pasyeT IHyp ¢ BEPTUKAIBIO, €CIIM YaCcTOTa Bpanienus 1 ¢1?

Bapuanr 2

1. Tlo HaKIOHHOM MIOCKOCTH ¢ yriaoM HakinoHa a=30 ckonb3uT Tesno. OnpesenuTh CKOPOCTh
TeJla B KOHILIE 3-ei CeKyH/Ibl OT Hayaua CKOJIbXKEHUs, eciau Koapuument tperus =0,25.

2. Teno OpomeHo moj yrioM K ropu3oHTy. IlpomomkurensHOCTh monera 2,2 cek. Haiftm
MaKCHUMaJIbHYIO BBICOTY MoabeMa Tena. COnpoTUBIEHUEM BO3yXa IPeHeOpedb.

3. KonbkoOexen maccoit 70 Kr, cTos Ha KOHbKax Ha JIbJy, OpocaeT B TOPU30HTAIbHOM
HalpaBJIeHUU KaMeHb Maccoil 3 Kr co ckopocThio 7 M/c. Ha kakoe paccTOsHUE OTKAaTUTCA
MIPU DTOM KOHBKOOEKEII, €CITH U3BECTHO, 4TO KodddurmeHT Tperus pasex 0,027

4. Koneco Bpamaercss BOKPYr HENOJBMKHOM OCH TakK, YTO Yroj €ro MoBOpOTa 3aBUCUT OT
BpeMeHH Kak (@=At’, rie A=0,20 pan/c’. HaiiTu moiHOe ycKOpeHHE a TOYKH Ha 000je
KoJIeca B MOMEHT t=2,5 ¢, eciH JIMHEWHasi CKOPOCTh TOUKH B ATOT MOMEHT paBHa 0,65 m/c.

Bapuant Ne3
1. Kaxoit nomkna 6sTh cuna F, ynepxuBaromiast Opycok Macchl m Ha HAKJIOHHOM TIJIOCKOCTH,
€CJIM yTOJ HAaKJIOHA IJIOCKOCTH K TOPU3OHTY paBeH o, a cwia F mapannenbHa HaKIOHHOM
wiockocTu? KoaddummeHnt tpenus 6pycka o miIoCKOCTh PaBEH L.
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Teno maccoil 1 kr mon [AeHCTBUEM IIOCTOSSHHOW CHIIBI JBMDKETCS MPSIMOJIMHEWHO.
3aBHCHMOCTh MYyTH, TPOMIEHHOTO TENOM, OT BPEMEHH 3a/aHa ypaBHEHHEM S=2t’+4t+1.
Onpenenuth paboty cwibl 3a 10 ¢ oT Havana ee NEHCTBUS U 3aBUCUMOCTh KMHETHYECKON
SHEPruu OT BPEMEHH.

Koseco Bpamaercss ¢ yactotoil v=5 ¢’ Tloa neiicTBHEM CHJI TpEHHsS OHO OCTaHOBUIOCKH
yepe3 uHTepBai BpeMeHu At=1 MuH. OnpenenuTs yriioBoe yCKopeHue 3 U 4nucio o60poToB
N, KOTOpOe€ c/iesiaeT KOJIeco 3a 3TO BpeMsl.

CKoJIbKO BpEeMEHH MaJalio TeJo, €ClIU 3a MOCIEHUE ABE CEKYH bl OHO MpoIuio 60 m?

Bapuant Ne4
Kakoii nomxkna ObITh cuna F, yaepxuBaromas Opycok Macchl m Ha HAKJIOHHOM IJIOCKOCTH,
€CJIM Yroj HakJIOHa IUIOCKOCTH K TOPHM30HTY O, a cwia F HampaBiieHa TrOpU30HTalIbHO?
Koaddumuent tperus 6pycka o miIocKocTh paBeH f.
ITo nyre oxpyxxnoctu paguycom R=10 m nBuxercs Touka. B HEKOTOpBIE MOMEHT BpeMEHU
HOPMaJIbHOE YCKOPEHHE TOUKM an=4,9 M/c2. B 3TOT MOMEHT BpeMEHH BEKTOPbI MOIHOTO U
HOPMaJbHOro ycKopeHuii o6pasytor yrom 60°. HaliTu cKOpocTh L M TaHTEHIMATbHOE
YCKOpPEHUE ar TOUKH.
[Tyns, nerdmasi TOPU3OHTANBHO, MOMAAaeT B IHAp, MOJABELICHHBI Ha JIETKOM KECTKOM
CTEpKHE, U 3acTpeBaeT B HeM. Macca mynu B 1000 pa3 mensIe maccsl mapa. Paccrosnue
OT TOYKH TOJIBeca CTEpKHS 10 LeHTpa mapa 1 M. HaliTu ckopocTh mysnu, ecinu U3BECTHO,
4TO CTEpKEHb C IAPOM OTKJIOHMIICS OT yaapa myau Ha yroi 10°,
AkpobaT Ha MOTOIMKIIE OIMUCHIBAET «MEPTBYIO MeThio» pamuycom R=4 M. C kakoit
HaWMEHBIIIEH CKOPOCTHIO L JIOJHKEH MPOE3KaTh aKkpoOaT BEPXHIOIO TOUKY METIH, YTOOBI HE
copBathbCsi?

Bapuant NeS
Tpu rpy3a maccoii o 1 Kr cBsI3aHbI HUTBIO U ABHXKYTCS 110 TOPU3OHTAIBHOU MJIOCKOCTHU MO
neiictBuem cunbl 10H, HanpasnenHoit mox yriaom 30° ropusonty. OnpeaenuTs YCKOpeHHe
CHCTEMBI U CUJIbl HATSHKEHUS HUTH, eclii ko3¢ duient Tpenus pasex 0,1.
Huck pagnycom R=40 cm BpamaeTcsi BOKpYr BepTHKaIbHOM ocu. Ha kparo aucka jexxut
KkyOuk. Ilpunumas ko3dduuuent tpenus f=0,4, HailiTu yacTOTy V BpallleHus, IPU KOTOPO
KyOMK COCKOJIB3HET C JIUCKA.
B BaroHe, JBUKyIIEMCS TOPU30HTANBHO C HOCTOSHHBIM YCKOPEHHEM a=3 M/c’, BUCHMT Ha
IIPOBOJIOKE Tpy3 Maccoi 2 kr. OmpenenuTs cuily HaTskeHHs: T MpPOBOJIOKM U yroil ee
OTKJIOHEHHS OT BEPTUKAJIU, €CIIU TPY3 HENOABM)KEH OTHOCUTEIIBHO BaroHa.
Moot mMaccoit mi=5 Kr yaapsieT HeOOJIbIIOW KYCOK JKeJe3a, JIeKaIlMil Ha HaKOBaJbHE.
Macca m; HakoBanbHM paBHa 100 kr. Maccoli Kycka jxene3a nmpeHedpeub. Y 1ap Heynpyruu.
Onpenenuts KIIJ] ynapa MonoTa npu JaHHBIX YCIOBHSIX.

Bapuant Neé6.
K KkoHIIaM HeBecOMOW HEpacTsHKUMOW HHUTHU, MEPEKUHYTOM uepe3 HEBECOMBIM OOk,
MOJBEIICHBI /1Ba rpy3a Maccoil o 100 r kaxasiid. Ha oquH 13 rpy30B MOJIOKEH NEPErPY30K
Mmaccoit 10 r. Haiitu cuity, ¢ KOTOpO# neperpy3ok JaBUT HA IPY3, a TAKXKE CHILY JABICHUS Ha
och OJoKa.
Texo wmaccoit 20 Kr COCKalb3bIBa€T II0 HAKJIOHHOM INIOCKOCTH jiuuHOM 10 M Ha
HEMOJIBIKHYIO TENIEKKY C IMECKOM U 3acTpeBaeT B HeM. Tenexka maccoir 80 kr cBoOOIHO
nepeMeniaeTcss 1no ropu3oHTanu. OnpenenuTb CKOPOCTh TENEXKKH, €CIM Yroj HakJIoHa
TIJIOCKOCTH K Topu30HTY 0i=30".
Koneco aBromammubl BpamaeTcsi paBHOyckopeHHO. CrnenaB N=50 moiHBIX 000pOTOB, OHO
M3MEHHJIO 4acTOTy BpalieHus oT vi=4 ¢! 10 v>=6 ¢’'. Onpenenuts yrmosoe yckopenue P
KoJjeca.
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Ha BHyTpeHHell TOBEpXHOCTH KOHWYECKOH BOPOHKHU C YIJIOM 20 TP BEpIIMHE Ha BhIcOoTE h
OT BEpILIMHBI HAXOAUTCA Masioe Tes10. KoapduuueHT TpeHns Mexy TeJIOM U OBEPXHOCTBIO
BOpoHKH paBeH f. HaliTH MUHUMAaNbHYIO YIJIOBYIO CKOPOCTh BpAIIEHUS KOHYCa BOKPYT
BEPTUKAJIBHOHN OCH, IPU KOTOPOI1 Teno OyaeT HENOBMKHO B BOPOHKE.

Bapuant Ne7
ABTOMOOWIL Maccoil 1 T MOAHUMAETCS IO MIOCCEe ¢ YKIOHOM 30° o AefiCTBHEM CHIIBI TSITH
7 kH. Koaddumment tpenus 0,1. Halitu yckopeHne aBTOMOOHIIS.
Teno BpamaeTcs BOKPYT HEMOABUKHON ocH Mo 3akony ¢=10+20t+2t>. Haiitu Benuuuny u
HaIpaBJIEHUE IOJHOIO0 YCKOPEHMs TOYKHM, Haxojsueics Ha paccrosHuu 0,1 M or ocu
BpallleHus, 1711 MOMEHTa BPEeMEHHU 11=4 cexK.
CHapsin, neteBmmii co ckopocthio 400 M/c, pasopBajics Ha JBa OCKOJIKA. MeEHBIIHU
OCKOJIOK, Macca Kotoporo coctaBiusier 40% oOT wMacchl cHapsjaa, TOJIeTeNl B
MIPOTUBOIOJIOKHOM HAIPABJICHUU CO CKOpocThio 80 m/c. OmpeaenuTs CKOPOCTh OOJBIIEro
OCKOJIKA.
[lapuk Macchl m TOABEIICH HAa MPYXUHE C JKECTKOCTHIO K M HadambHOW MIMHOHN [y Hax
HEHTPOM IIaTGOPMBI LIEHTPOOESIKHON MalIMHBI. 3aTeM MIApUK HAYMHAET BPaIaThCsl BMECTE
C MalIMHOHM € YIJIOBOM CKOpocThi0 . Kakoil yrom o oOpasyeT mpu 3TOM HIpYyKHHA C
BEPTUKAJIBIO?

Bapuant Ne8
YenoBek wmaccorr 70 Kr momHMMaeTcs B JHMQTE, IBIKYIIEMCS pPaBHO3aMEICHHO
BEPTHKAILHO BBEPX C ycKopenueM 1 m/c?. OmpenenuTh CUIy NaBlIeHHs 4eloBeKa Ha MO
KaOWHBI TUPTA.
Kamens Opomen mox yriom ¢=60° k ropusonTy. KuneTuyeckas sHeprus KaMHsS B
HavaabHBIM MOMEHT paBHa 20 J[k. Onpenenuts KHHETHUECKYIO U MOTEHIIMAIbHYIO SHEPTUU
KaMH$ B BbICIIEN TOUKE TpaeKTopuH. CONPOTUBICHUEM BO3/lyXa PEeHEOpEUb.
Benocunenuct npu noBopoTe Mo Kpyry paauycom R HakIOHsA€TCS BHYTpb 3aKpyIJIEHUS Tak,
YTO yroJ MEXIy IUIOCKOCTBIO BeJlocHIle[a M 3emiled paBeH o. Haltu ckopocTs v
BEJIOCHUIIEA.
SKopb 31E€KTPOMOTOpa, BpalIalOIIErocsl C 4acTOTOM Vv 00/C, IBUTAsICh MOCJE BBIKIIOUEHUS
TOKa paBHO3aMEIJICHHO, OCTaHOBWJCSH, crnenaB N obOoporoB. HaliTu yrioBoe yckopeHHe
AKOpS TIOCJIE BBIKJIIOUEHUS TOKA.

Bapuant Ne9
Kamenb, npuBsa3aHHblii K BepeBke AMHOM 80 cM, BpalllaloT B BEPTUKAJIBLHOMW INIOCKOCTH CO
ckopocthio 240 06/MMH. B TOT MOMEHT, KOrja CKOpPOCTh KaMHs OblUla HarpaBiieHa
BEPTHUKAJIBHO BBEPX, BepeBKa o0opBaiach. Ha kakyio BbICOTY B3JeTeN KaMEHb?
KoadduumeHnt TpeHuss MeXIy TeIOM U IIOCKOCTbIO, HAKJIOHEHHOW moja yriom 45° k
ropusoHry, paseH 0,2. Ha kakyr BBICOTY NOJHHMMETCS 3TO TEJIO, CKOJIb3Sl MO HAKJIOHHON
IUIOCKOCTH, €ClIM eMy Oyner coobmeHa ckopocTh 10 M/c, HampaBiieHHas BBEpX BJIOJb
wiockoctu? KakoBa OyZeT CKOpPOCTh Tella, KOrJa OHO BEPHETCS B HIDKHIOI HMCXOJHYIO
TOUYKY CBOETO JIBUKEHUS?
Touka JOBHUKETCA B IJIOCKOCTH, IPUYEM €€ IMPSAMOYTOJIbHBIE KOOPAUHATHI ONPENEISAIOTCS
ypaBHeHusMu X = ACOS@t, y=Bsinat | rge A,B, o - nocrosuusie. HaiiTu ypaBHeHHe
TPACKTOPUH, YCKOPEHHUE U PauyChl KPUBU3HBI B TOUKAX I1EPECEYCHUS TPAEKTOPUU C OCIMHU
KOOpJUHAT.
Teno maccoit m=1 kr, OpolI€HHOE C BBIIKH B TOPU3OHTAIBHOM HANpPABICHUU CO
CKOPOCTBIO LH=20 M/c, ynano Ha 3emno 4yepe3 t=3 c. OnpenenuTb KHUHETHUECKYIO SHEPTUIO
Ex, KoTOpYyI0 MMeJo Teno B MOMEHT yaapa. ConpoTHUBICHHEM BO3/1yXa peHeOpeyb.
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Bapuant Nel0
Teno CKONMB3UT MO HAKIIOHHOMY CKaTy, MEPEXOsIIeMy B “MepTBYIO METI0” paanycom R.
KakoBa momkHa OBITh MHHHMMAalbHas BbICOTa ckata H, 4ToOBI Temo He OTOpPBajIOCH B
BepxHel Touke nerau? OmnpeneiauTbh BBHICOTY cKaTa h, eciu Teno OTphIBaeTCsl OT METIH B
MOMEHT, KOTJIa YOl 0L MEKIy BEpPTHUKANbIO U paguyc-BekTopoM coctasiser 60°. Tpenuem
peHeOpeyb.
Teno maccoit 1 Kr moJHMMAIOT MO HAKJIOHHOM TUIOCKOCTH € YriioM HakioHa 60° Ha 1 M ¢
MOCTOSIHHOM ckopocThio. [lpum »Ttom mpumnarator cuny 100 H, HanpaBiaeHHyr BAOJb
HAKJIOHHOM TuIOcKocTH. Ompenenuts KO3(QGUIMEHT TPEeHUS M KOJMYECTBO TEIUIOTHI,
BbIJICTIMBIIIEECS [TPH MOIbEME.
Teno OpomIeHo Mo HEKOTOPBIM YIJIOM O K TOpU30HTY. HaliTu BenM4yMHYy 3TOrO yriia, eciu
JAbHOCTH TOJIeTa Tea B 4 pa3a 0oJblle MaKCUMaIbHON BHICOTHI TOIbEMA TETIA.
Ha rnmagkom ctone nexxut Opycok maccoir m=4 kr. K Opycky mpuBs3zaHbl 2 IIHYypa,
MEPEKUHYTHIC Yepe3 HEMOBIKHBIC OJIOKH, TPUKPEIICHHBIE K MPOTHBOIIOJIOKHBIM KOHIIAM
ctona. K xoHIIaM MIHYpOB MOJBEHICHBI TUPHU, MAacChl KOTOPBIX m=1 Kr U my=2 kr. Haiitu
YCKOpPEHHE d, C KOTOPBIM JBIDKETCS OPYCOK M CHIy HATsOKEHHsT T KaXKII0ro W3 HIHYPOB.
Maccoii 6;10Kk0B ¥ TpEHHEM NPeHeOpeYb.

% \J

Bapuanr Nell
B map maccoit M=1,5 Kr, noABeIEHHBIN HAa HEPACTSHKUMOW HUTH JUTMHOM 55 cM, monajer u
3acTpeBaeT B HeM myJist Maccod m=10 r. [1yns neTut HakJIOHHO cBepXy BHU3 noj yriiom 30°
K ropu3oHTy. CxopocTs mynu v=400 m/c. Ha kakoif yroi ¢ OTKJIOHUTCS LIap ¢ mysei?
Teno, GpolieHHOE BEPTUKAIBLHO BBEPX, JIBAXJbl HAXOJUJIOCh HAa OJHOM M TOH ke BBICOTE
h=8,6 m c wuHnrepBamom Bpemenu At=3 c. IIpeneOperas CONMpOTHUBIECHUEM BO3/YyXa,
BBIYUCIIUTh HAYAJIbHYIO CKOPOCTH TeIa.
JIucKk BpaIaercs ¢ YrIoBbIM yckopeHueM P=-2 pan/c’. Ckonbko 060poToB N ciieaeT auck
TIpH M3MEHEHHH YacTOThI BpamieHus oT vi=240 mun' 10 v,=90 mun’'. Haiitu Bpems t, B
TE€4EHHE KOTOPOT'O 3TO MPOU3OUIET.
Konbkobexer IBUKeTCs 1Mo OKpY>KHOCTH paanycoM 40 m co ckopocthio 10 m/c. Tlox kakum
YTJIOM K TOPU30HTY OH JTOJKEH HaKJIOHHUTHCS, YTOOBI COXpAaHUTh paBHOBECHE?

Bapuant Nel2
[[Tapuk maccoit 200 r, MpUBA3aHHBIM K HATH JUIMHOW 1 M, BpamiaroT B TOPU30HTAIBHON
IUIOCKOCTH C IOCTOSIHHOW CKOPOCTBIO TaK, YTO HUTh OMHMCHIBAET KOHUYECKYIO TOBEPXHOCTb.
Ornpenennuts CKOPOCTh MIAPUKA U MIEPUOJT €0 BPALIECHHS 110 OKPY>KHOCTH B TOPU30HTAIBHOU
IUIOCKOCTH, €CJIM YroJl OTKJIOHEHUS HUTH OT BEPTUKAIM cocTaBisieT 60°.
Haknonnas miockocts, oOpasyromas yroi o=30° ¢ MI0CKOCTHIO TOPU30HTA, UMEET JUTUHY
[=2 M. Teno, nBUrasch paBHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOM INIOCKOCTH 3a BpeMs t=2 c.
Onpenenuth k03P duiineHT TpeHus f Tena o MmIoCKOCTb.
[Tpu BBICTpene u3 opyaus cHapsn mMaccod mi=10 Kr mosiydaeT KMHETUYECKYIO DHEPIHIO
Ei=1,8 M/[x. Onpenenuts KHHETHUECKYIO SHEpruto E» cTBoNa opynus BCleCTBUE OTIAUH,
€cJIM Macca my cTBoJa opyaus pasHa 600 kr.
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Touka JBHXKETCS MO OKPYKHOCTH pamuycoM R=2 M cormacHo ypasHeHuio E=At’ (¢ -
KPUBOJMHENHHAs KOOpJMHATa, OTCYUTAHHAs OT HEKOTOPOW HAyaJbHOM TOUYKHM IO
OKpyKHOCTH), Tie A=2 m/c>. B kaKkoif MOMEHT BpeMeHH t; HOPMaJIbHOE YCKOPEHHUE dn OyIeT
pPaBHO TAaHI'€HLIUAIBLHOMY a:? ONpeneauTs MOIHOE YCKOPEHHUE d B 3TOT MOMEHT.

Bapuant Nel3
Teno Opomeno mox yriaom o=30° K TOPU30HTY CO CKOPOCTBIO Lo,=15 ™/c. Haiitu
HauOOJIBIIIYI0 BBICOTY TNoAbeMa Tena. HaliTu BenuuMHY W HamnpaBlIeHHE CKOPOCTH
OpoienHoro tena Ha Boicote h=1,2 M. ConpoTuBieHreM BO3TyXa MpeHeOpeyb.
Ornpenenutb SHEPTUI0, 3aTPAYMBAEMYIO YEJIOBEKOM IPHU MPBLKKE C TEIEXKKH, CTOSIIECH Ha
penbcax, €clid MpU 3TOM BJIOJIb PEIbCOB TEJIeKKa OTKAThIBAETCS Ha paccTosiHue 1,5 M.
Macchl yenmoBeka W TeNneXkH cooTBeTcTBeHHO paBHBI 100 xr m 500 xr. Kosdduuuent
TPEHHUS TENEKKH O penbehl paBeH 0,1.
Ha auth, nepexkunyToii yepe3 HEeMOoABHKHBINA OJIOK, MOABEIICHBI JIBE€ HEPABHBIE MAaCChl M| U
m,. Halitu yckopenue Macc, HatspkeHue HUTH T u cuiy Fj, neficTByromyro Ha och OoKa.
Tpenuem npeHeOpedb.
JIBU>KeHHEe TOYKHU MO KPUBOM 3a/1aHO YPAaBHEHUSIMU X=A:t> u y=Ast, rie A1=1 m/c?, Ar=2
M/c. HaiiTi ypaBHEHHE TPAEKTOPUU TOYKH, €€ CKOPOCTh L U MOJIHOC YCKOPCHHUE d B MOMEHT
Bpemenu #1=0,8 c.

Bapuant Nel4
I'py3 Maccoit m=3 T nogHUMAIOT JebeaKoil ¢ yckopenueM a=2 M/c’. Onpenenuts pabory,
IIPOM3BEICHHYIO B epBbIe 1,5 cek 0T Havyasa noabema.
Mst4, OpolIeHHBIN TOPU3OHTATIBHO, YAAPSIETCS O CTEHKY, HAXOASAIIYIOCS Ha PacCTOSHUU 8 M
oT Mecta Opocanusi. Beicora Mecta ymapa Msda O CTEHKY Ha 3,2 M MEHbBIIE BBICOTHI, C
KoTopoii OporeH Mstu. C Kakoi CKOPOCTBIO ObLT OpoIIeH Ms4?
[[Tap maccoil 2 Kr CTankuBaeTcs C MOKOSIIMMCA IIapoM OOJbIIed Macchl U IPU ITOM
Tepser 36% xuHeTnueckod sHepruu. Ompenenuts Maccy Ooipliero mapa. Yaap —
aOCOJIIOTHO YNPYTHM, PSIMOH, IIEHTPATIbHBIH.
Ilo nyre okpyxxHocTH paanycoM R=10 M nBuxkercst Touka. B HEKTOpBIII MOMEHT BpEMEHU
HOpManbHOEe YCKOpeHue an=4,9 M/c>. B 3TOT MOMEHT BEKTOpPBI IOJHOIO U HOPMAJIbHOTO
yCKOpeHu# obpasyroT yron ¢=60°. HaiiTu cKopocTh M TaHIeHLHAIbHOE YCKOPEHHE ar
TOYKH.

Bapuant Nel$S
Jluck paguycom 10 cM Hayand BpalaThes ¢ HOCTOSHHBIM YTIIOBBIM yckopeHueM 0,5 pan/c?.
HaiiTu TaHreHnManbHoe, HOPMaJIbHOE U MOJTHOE YCKOPEHHE TOYEK Ha OKPYKHOCTH JIMCKA B
KOHIIE 2-0M CEKyH/bI II0CJIE Hayasla BpallleHUsI.
K xoHIIaM HepacTsKMMOM HUTH, IEPEKUHYTOM Yepe3 OJI0K, IPUKPEIUIEHBI ABa Tpy3a oouei
maccoit 30 kr. Korza rpy3sl npuiui B IBUXKEHHE, OHU IPUOOPETH CKOPOCTh 2 M/C, IPOHAs
120 cm. Haiitu maccel rpy3oB. Maccoil 60ka U HUTH M CHJIaMH TPEHHUsS HAa OCH OJloka
npeHeopeys.
Ha vutn nounoi [ BucuT rpy3. Kakylo HauyanbHYIO CKOPOCTh HYXKHO COOOIIUTH €My B
HIDKHEH TOuKe, 4TOOBI OH CMOT cJIeNIaTh MOJIHBIA 000poT? Maccoit HUTH npeHeOpeys.
CaHM COCKaNb3bIBAIOT C JICJTHONW TOPHI BBICOTOM h=1,5 M ®m mnuHOW [=2,5 M, TUIaBHO
NEPEXOIALIEN B TOPU30HTAIBHYIO JIEASHYIO TIOBEPXHOCTD, [0 KOTOPOW OHU CKOJIB3AT Jajee
110 ocTaHOBKU. CKOJIBKO BPEMEHH CaHU OyAyT CKOJB3UTh MO FOPU30HTAILHOMY JIbIY, €CIIU
koddp¢unment Ttpenus f=0,004? Ha kaxom paccrossHuE L OT MOAHOXHS TOpBl CaHU
OCTAHOBSTCS?
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KonTtpoabHnas padora Ne2

Bapuant 1
Ban maccoit 100 kr paguycom 5 cM Bpaiaercs ¢ yactoroit 5 ¢, K uunuuapuueckoit
MOBEPXHOCTU BaJla MPUKaJIM TOPMO3HYIO KOJIoJKy ¢ cuiion 40 H, mox neiictBueM KOTOpoit
Basl ocraHoBuJics yepe3 10 c. Onpenenuts kodpduuneHT Tpenus f.
Ha kakoMm paccTossHMM OT LIEHTpa 3eMJIM HaXOAHUTCS TOYKa, B KOTOPOH HaIpsHKeHHOCTh
CYMMapHOT0 IpaBUTAIIMOHHOTO 1ot 3emiu u JIyHsl paBHa 0?7 Macca 3emin 6oJbiie Macchl
Jlynel B 81 pa3z, paccrosinue oT 1ieHTpa 3emiu 10 ueHTpa JIynsl paBHa 60 paguycam 3emiiu.
OtBeT nath B paguycax 3eMiu.
CranpHOM CTEp)KEHb UIMHOM [=2 M U TUIOIIAJIbl0 TMOMEPEYHOr0 CEYeHHs S=2 cMm
pacTATUBAETCS HEKOTOPOM cuiioil, mpuueMm yanuHenue Ax paBHo 0,4 cm. Beruucouth
MNOTEHLUAIBHYIO DHEPIHI0 PACTSIHYTOIO CTEpXHS U OOBEMHYIO IUIOTHOCTh SHEPTUH.
(Monyns ¥Onra qnsa cranu E=200 I'Tla).
Kunernyeckas sHeprus snektpona Ex pasra 10 MaB. Bo ckonbko pa3 ero peinsiTUBUCTCKAs
Macca 6oJIbIIe Macchl MoKos? (Macca Hokos dnekTpona — 9.1:107! kr).

2

Bapuanr 2
OIHOPOAHBIN CTEPKEHb JJIMHOW 1,2 M C IUIONIaAbI0 MOMEPEYHOr0 CEUCHUsT S=2 cM? U
Maccoif m=10 kr BpamaeTcs ¢ 4acToTOi 2 ¢! BOKpYr BepTHKAIbHON OCH, IPOXOASIIEH
yepe3 KOHel[ cTepkHs. Haiitu HaunOounbliiee HAMpsHDKEHHUE Gmax MaTepuana CTEPXKHS MpU
JAaHHOW 4acTOTE BPAILCHHUS.
Pakera ycranoBneHa Ha mnoBepxHocTH 3emud. Ilpu Kakoil MHHMMAaIbHOM CKOpOCTH,
COOOLIEHHON pakeTe MpU BEPTUKAJIBHOM 3allyCKe, OHAa YAAIMTCA Ha PacCTOSIHUE, PaBHOE
paauycy 3emin (R,=6400 km)? ConpoTuBiieHuEM NpeHeOpeUb.
[Tnatdopma B BujaE CILIOIIHOIO AMCKA paauycoM 1,5 M u maccoit 180 kr Bpamaercs no
MHEPIH OKOJIO BEPTHKAIBHOM OCH CO CKOpOCTBIO 1 pan/c. B mentpe mimatdopMbl CTOUT
yernoBek Maccoil 60 kr. Kakyro JHMHEHHYI0 CKOpPOCTb OTHOCHTEIBHO Iojla OyJeT MMETh
YeJI0BeK, €CJIM OH IepeiieT Ha kpail miatdopmbl?
Kunernueckass sHeprus peiasTUBUCTCKOM YacTHLBl paBHA €€ DHEPruu MoKos. Bo ckonbko
pa3 BO3pacTeT UMITYJIbC YaCTHUIIbI, €CJIM €€ KHHETHYECKasi SHEprus yBelIuuuTcs B 4 pasza?

Bapuanr 3.
CmutomHoM tmimuHAp Maccor 0,5 Kr W paamycoM 2 CM BpaIlaeTcs OTHOCHTEIBHO OCH,
CcOBMajiaromeil ¢ OChI0 UIKMHPA, 1O 3aKoHy (@=18+8t+0,5t>. Ha mumuuap aeiicTByer cuna,
KacaTesbHasl K €ro MoBepXHOCTU. ONpeaennuTh 3Ty CHILY U TOPMO3SIIUNA MOMEHT.
[Tpyxuna xectrocThio k=10 kH/M cxara cunoit F=200 H. Onpenenuts paboTy A BHeIIHEH
CHUJIBI, IOTIOJHUTENIBHO CKUMAIOIIEH 3Ty MPYXKHUHY elle Ha X=1 cM.
Bbruucnute paboTy CHII TPaBUTALMOHHOTO MOJS 3eMIIM MpU MEepeMElIeHUH Tella Maccou
m=10 Kr U3 TOYKH, OTCTOSLIECHA OT MOBEPXHOCTH 3€MJIM HA PACCTOSTHUM, PABHOM PaJANyCy
3emin (R3=6400 kM), B TOUKY, HaXOSIIYIOCS OT MOBEPXHOCTH 3eMJIM Ha paccTOSIHUU 2R3.
OnpenenuTs UMITYJIbC PEISTUBUCTCKON YacTHUIIBI (B €IMHUIIAX Mo'C), €CIIU €€ KUHETUYEeCKas
DHEPIHs paBHA DHEPIUU ITOKOSI.

Bapuanr 4
ITpu kaKoil CKOPOCTU ABM>KEHUS COKPAILLEHUE JTIMHBI ABMKYILErOCs Tela cOCTaBUT 25%"?
Yepes 6110k B BUIE CIUIOLIHOTO AKCKa, nMetomero Maccy 100 r, mepekuHyTa TOHKasi TuOKas
HUTh, K KOHIIaM KoTopoi mojsemieHsl Tpy3sl 100 T u 250 r. C kakuM ycKopeHueM OyayT
JBUTAThCSI TPY3bl, €CIH MPEAOCTaBUTh UX caMuM ce0e? Tpenuem npenedpeyb.
Onpenenutb Maccy U CPEeIHION INIOTHOCTh 3€MIIH, €CJIU paanyc 3emin paBeH 6400 kM.
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JlBe mpyxkuHbl kecTkocTh KoTopeix 1 kH/M m 3 xH/M, ckperuieHsl mnapasienbHoO.
Onpenenuth NOTEHIMANBHYIO dHEpTHio E, maHHOo# cucTeMbl ipu abCOMIOTHOMN Aedopmarium
x=5 cm.

Bapuanr §
Ha xpato matdopmsl B BUIe JUCKa, BpalllalOUIeiics 0 HHEPLMH BOKPYT BEPTUKAIBLHOM OCU
C YIJIOBOW CKOpOCThIO 8 paj/c, ctout uenoBek maccoir 70 xr. Korma uenoBek meperien B
HEHTp MIaTGopMBbl, OHa cTaja BpallaThCs € yriaoBoM ckopocteio 10 pan/c. Onpenenuth
Mmaccy miaat@opmbl. MOMEHT HHEPLIMH YEIOBEKA PACCUMTATh KaK I MaTepUAIbHONW TOUYKH.
OmnpesennTs yCKOpEeHHe CBOOOAHOTO MajeHus Ha Mapce, ecau macca Mapca M=0,6510%
Kr, a ero auametp — 6800 km.
JBe nipykunbl ¢ xecTrkocTsaMu ki=0.3 kH/M u ko=kH/M ckperuiensl mocienoBaTreabHo Tak,
yro abcomoTHas aedopmMaiys X2 BTOPOM NpyXHHBI 3 cM. Berumcnuts paboty A
paCTSKEHUS MPYKUH.
VMITynbC p pensITUBUCTCKOM YacTULBI paBeH moc. I1ox neficTBrueM BHENTHEN CHIIBI UMITYJIBC
YaCTHUILIbI YBEIHUMJIICS B JIBa pa3a. Bo CKOIbKO pa3 BO3pacTeT MpH STOM SHEPTHUS YaCTHUIIBL: 1)
KUHeTH4YecKas? 2) moiHas?

Bapuanr 6.
Bpems obpamenus FOnurepa Bokpyr Connua B 12 pa3 Oosblie BpeMeHH OOpalieHHs
3emumn. Cxonbko kM oT FOnutepa no Comnnina, ecnu paccrosiuue oT 3emiun 10 CosHIa paBHO
150-10° kM? Cuntath OPOUTHI ITAHET KPYTOBBIMH.
Toukwuii crepsxens Maccoii 300 r 1 amuHOM 50 cM BpamaeTcs ¢ yrioBoil ckopocthio 10 ¢! B
TOPU30HTAJILHONW IJIOCKOCTH BOKPYI BEPTUKAIBHOM OCH, MPOXOJALICH uepe3 cepeiuHy
cTep>kHsA. HaliTH yriaoByI0 CKOpPOCTB, €CIIM B MPOIECCE BPAIICHUSI CTEPIKEHb ITEPEMECTHTCS
TakK, YTO OCh BPALLCHUs MIPOIIET uepe3 KOHEll CTEPHKHSL.
Haiitn coOcTBeHHYIO UIMHY CTEpKHS, eciu B nabopatopHoit cucreme (K — cucrema)
0TCYETa €ro CKOPOCTh V=C/2, JuInHa [=1 M ¥ yroia Mexay HUM U HaIllpaBJICHUEM JIBHXKEHHS
p=45°.
Kakoil HaubospImii Tpy3 MOXKET BbIAEpXkKAaTh CTajbHasi MPOBOJIOKA AuaMeTpoM d=1 MM, He
BBIXOJS 3a Mpenen YNpyroctu Oymp=294 MIla? Kakyio nomt0 nepBoHadyaabHOM JJIMHBI
COCTABIISICT YJIMHEHHE TIPOBOJIOKH TIPU ITOM rpy3e?

Bapuanr 7
CranbHOi KaHaT, MOTYILUI BbIAEP)KAaTh BEC HEMOJBMKHON KaOMHBI TU(Ta, UMEET AUaMETP
9 mMm. Kakoii guameTp J0KEH UMETh KaHaT, ecii KabuHa JudTa MOKET UMETh YCKOpPEHHUE
1o 8g? (E¢:=200 I'TIa).
Ha ropusoHTanbHyr0 ochb HacakeH IIKMB paauyca R. Ha mkuB HamoTaH wmHYyp, K
CBOOOJTHOMY KOHITy KOTOPOro MOJBECHJIM TIpy3 Maccoil m. Cuurtas maccy mkuBa M
PaBHOMEPHO pacIpe/ielIeHHOW 1Mo 000/y, ONpeNeNuTh YCKOPEHHE d, C KOTOPObIM OyneT
OIIYCKaThCs I'Py3, CUITy HAaTsSOHKEHHS] HUTH U CHITy JaBJeHMs F; IIKk1uBa Ha oCbh.
Kak m3menusics Obl XOJ] MasgTHUKOBBIX 4acoB Ha JIyHe MO cpaBHEHHIO C MX XOJOM Ha
3emie?
Kunernueckas sneprust T snektpoHa paBHa 1 M»sB. Onpenenuth CKOpPOCTh AJIEKTPOHA
(mo=9,1'103" kr; 1 I8 = 1,6'10"° JIx).

Bapuanr 8
CranbHON CTEpKEHb PAaCTAHYT TaK, YTO HampspkeHue B martepuaie crepkHa =300 Mlla.

Haiitn 00BeMHYIO TIOTHOCTh TOTECHIMAIBHOW 3HEpruu pacTsHyToro crepxHs (Ec=200
['Tla).
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OnpenenuTh MOMEHT CHJIBI, KOTOPBIH HEOOXO0IUMO TIPUIIOKUTE K OJIOKY, BPAIIAIOIIEMYCsl C
yIII0BO# cKopocThio 40 pajn/c, 94To ObI OH OCTaHOBWICS B TeueHue 8§ c. /[uamerp 6moka 30
CM, Macca 8 Kr.

[Inanera Mmaccoit M nBmwxkercss Bokpyr CojlHIIA MO 3JUIMICY TaK, YTO MHHHMAaJbHOE
paccTosTHUuE MEXKy Hel U COJTHIIEM PaBHO I, MakcuMaiabHoe — R. Haliti mepuon oOpameHus
r1aneTsl BOKpyr CouHia.

Hon, BBUICTEB W3 YCKOPUTENS, HCIYCTHJI (OTOH B HANPABICHUU CBOETO JBHKCHUSI.
Onpenenuth CKOpPOCTh (OTOHA OTHOCUTEIBHO YCKOPHUTENS, €CIH CKOPOCTh UL HOHA
OTHOCUTEJIbHO yckopuTens paBHa (.8 c.

Bapuant 9
HaliTn MOMEHT MHEpLIMHU TOHKOTO CTEP’KHS MAacCO 3 KI' OTHOCUTENBHO OCH, MPOXOASAIIECH
NEPHEHANKYIISIPHO CTEPKHIO M HAXOJALIEHCS Ha PacCTOSHUM | CM OT OJHOTO W3 €ro
KOHIIOB. JlinHa cTpexHs 1 m.
HwmxHee ocHOBaHUWE kKeye3HOU TyMObI, nMeromeit popmy munmuaapa quamerpom d=20 cMm u
BbicoTOoi h=20 cM, 3akperneHo HemoaBWXHO. Ha BepxHee OCHOBaHHE TYMOBI JIEHCTBYET
cuna 20 xkH. HaliTu TaHreHManbHOE HAaNpsDKEHUE T B MaTepualie TyMObl, OTHOCUTEIbHYIO
nedopMaruio y (yroi CABUTa) M CMEIICHUE BEPXHETO OCHOBAHUS TYMOBI.
Yactuiia Maccbl m HaxXOAHUTCS BHE OJHOPOAHOrO Iapa mMacchl M Ha pacCTOSHUM T OT
nentpa. Haiftu: a) moTeHIIMANbHYIO SHEPTHIO TPABUTAIIMOHHOTO B3aUMOJCHCTBUS YaCTHUIIBI
U 1mapa; 0) CHIly TATOTEHHUS, C KOTOPOH IIap IeHCTBYET HA YaCTHUILy.
®DoTOHHAs paKeTa ABUKETCS OTHOCUTEIBHO 3emiin co ckopocThio v=0,6 c. Bo ckomnbko pas
3aMeJUIUTCA XOJl BpEMEHHU B PAKEThl C TOUKHU 3PEHHs 3€MHOTO HaOIroaaTens?

Bapuant 10
[Io TOpM3OHTANBHON IUIOCKOCTH KAaTUTCS JHCK CO CKOpocThio 8 Mm/c. Ompenenutsb
KO3(QULMEHT CONPOTUBICHMS, €CIM JUCK, OyAydd TMpeloCTaBiIeH caMoMy ceOe,
OCTaHOBMJICS, Tpous 18 M.
[Tepuon T Bpamenus N.C.3. paBen 2 u. Cuuras opOUTy CIIyTHMKa KpYroBOH, HalTH, Ha
Kakoi BbIcoTe h HajJ MOBEPXHOCTHIO 3€MIIM IBUKETCSI CITyTHHK.
YcKopuTesb PasrOHSET MPOTOHBI 10 KMHeTHueckoi sHepruu E.=11,2101" k. C kakoii
CKOPOCTBIO V IBMXKYTCS MPOTOHBI? Bo CKONbKO pa3 yBenuuuTcs ux macca? Macca mokos
npotona mo=1,67-10%" k.
CranpHas mpoBoJIOKA JUIMHOM | M yKperuieHa OJIHMM KOHIIOM Tak, YTO MOKET COBEpIIATh
KoJIeOaHusl B BEPTUKAIBbHOM mi1ockocTH. K cBOOOJHOMY KOHIy MPOBOJIOKH MO/IBECHIIN TPY3
Maccoit 50 kr. IIpoBOJIOKY C Tpy30M OTKJIOHSIOT Ha BBICOTY IOJBECA M OTIIYCKAaIOT.
Onpenenutb abCONIOTHOE YIJIMHEHUE NMPOBOJIOKU B HMXKHEH TOUKE TPAEKTOPUU JBHXKEHHS
rpy3a. [Tnomiaas cedenus npoBosaoku 0,8 MM, Maccoii MPOBOIOKK MpeHeOpeyb.

BapuanT 11

OpHoponHBIN mmIap Maccsl m M paaunyca R ckaTbiBaeTcs 0€3 CKONBKEHHS MO0 HAKJIOHHOM
IUIOCKOCTH, COCTaBJISIIOIIEH Yroia o ¢ ropu3oHToM. Haiitu: 3HaueHue koddduumenra
TPEHUs1, IPH KOTOPOM CKOJIBKECHHUS He Oy/eT; KHHETHYECKYIO SHEPTHIO Iapa yepe3 t CeKyH/
1OCJIe Hayana JABMXKEHHS.

BepxHuii KOHEI CTaTbHOTO CTEPXKHS JUIMHOM /=5 M TUIOLIa/IbI0 MONIEPEYHOro ceueHus: S=4
cM? 3aKpemnyieH HEMOABUKHO, a K HUKHEMY KOHILy TOJBELIEH TIpy3 Maccoil m=2 T.
Onpenenutsb: 1) HOpMaTbHOE HANPSHKCHUE G MaTepraia CTePKHS; 2) abCoMOTHOE X |
OTHOCHUTEJIbHOE € YAJIMHEHUS CTEp)KHS; 3) MOTEeHIHalbHYyI0 3Hepruto E, pactsHyToro
crepxHs (Ec=200 I'Tla).

Omnpenenuts otHomeHue Maccsl ConmHia M k Macce 3eMin m, eciiu cpejiHee paccTosHue R
ot 3emun f0 Connana B 390 pa3 Gonblie cperHero paccrostHus r oT 3emiu 1o JIyHbl, a
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Bpems oOpamienus T 3eman Bokpyr Connua Oosnbliiie BpeMeHH oOpaienus t JIyHsl BOokpyr
3emmu B 13.4 paza.

Kocmuueckuii kopalib IBHXKETCS €O CKOpocThio L=0,9 ¢ Mo HampaBIEHHIO K LEHTPY
3emumn. Kakoe paccTostHue [ mpoiiieT TOT Kopabib B CHCTEME OTCUETa CBSI3aHHOM ¢ 3emileit
(K — cucrema), 3a npomexxyTok BpeMeHH Ato=1 ¢, OTCUMTaHHBIN 110 YacaMm, HaXOASIIUMCS B
KocmuyeckoM kopabie (K’ - cucrema)?

Bapuaur 12
ToHkast ogHOpoOJIHAs MeTaJUIMUecKas JIeHTa 3aKperjieHa BepXHUM KoHLOM. K HukHemy
KOHIly Ipuiio)keH MOMeHT cwibl M=1 mHwM. VYron ¢ 3akpyuuBanus jieHThl paBeH 10°.
Onpenenutbs MOy b KpyueHus f.
JIBa MaxoBuUKa B BHJ€ AUCKOB paanycoM R u nMeroniue Maccy m Kax/blil pacCKpydeHbl 10
CKOPOCTH BpalleHHUs O W TpeAcTaBlieHbl camuM cebe. [lox meilicTBueM TpeHUs TEpPBBIT
MaXxOBHUK OCTAHOBWJICSI 4epe3 t ceK., BTOPOW MaxOBUK clejall 10 IMOJHON OoCTaHOBKH N
000poToB. OrpeaeuTh TOPMO3SIIUE MOMEHTHI JIST KaXKI0TO MaXOBHKA.
Ha ckonpko kumorpamm ymeHbliuTcsi Macca CojHIIA 3a CYTKH, e€ciH oOmiasi MOIIHOCTh
u3nydenus ColHIA B CyTKH paBHa 3,8'10%¢ B1?
Haiitn yckopenue cBobomHoro mageHus g, Ha Jlyne, ecnu ee paauyc paBeH 1738 km, a
cpenHsisi TNOTHOCTH coctasisieT 0,6 mmoTHocTH 3emiun. (R,=6400 km).

Bapuanr 13
HaliTu OTHOCUTENIBHOE yIJIMHEHHE BEPTUKAIBHO IOJBELICHHOIO CTEPXKHS IOJ E€HCTBUEM
cobctBeHHoro Beca P. [1nomaas monepeuyHoro ce4eHus CTep>KHs paBHa S.
Ban B BUze criiomHOro muimHApa Maccoil mi=10 Kr Haca)keH Ha TOpPU30HTaIbHYIO ock. Ha
IWIMHAP HAMOTAH IIHYP, K CBOOOJHOMY KOHITY KOTOPOT'O MOJIBEIICH TPy3 Maccoi mo=2 KT.
C kakuM ycKOpeHueM OyJeT OIycKaThbCs I'Mps, €CIH €€ NMPel0CTaBUTh caMmoMy cebe?
Haiitn ckopocTh, TP KOTOPOW KMHETHYECKAsk SHEPIUs PEIATUBUCTCKOM YaCTHUIbl PaBHA €€
SHEPrUH MOKOSI.
Paguyc R manoii ninaners! paBeH 100 kM, cpeiHsis IIIOTHOCTH P BEIIECTBA MIJIaHETHI paBHA 3
r/em®. OnpenenuTs NapaboIMIecKylo CKOPOCTh Y HOBEPXHOCTH TOM IJIaHETHL.

Bapuanr 14
Yepes G0k B BUjE AMCKa, UMeroliero maccy m=80 1, mepeKkuHyTa TOHKasi r’MOKas HUTb, K
KOHIIaM KOTOpo# moaBenieHs! rpy3sl Mmaccamu mi=100 r © mx=200 r. C kakuM yCKOpeHUeM
OyAyT IBUTATHCS TPY3bl, €CIIU X MPeAOCTaBUTh caMuM cebe? TpeHnem npenedpedb.
Haiitu paccrosnue d mumanersl or ConHua, ecnu jnaHbl Macca ConHna M, nepuon
oOparenus rianetsl BOKpyr Connna T u rpaBuTaninoHHas noctossHuas G.
Kakoe naBnenue HeoOXOIMMO MPHIIOKUTh K TOPLIAM CTAJIbHOTO LMJIMHIAPA, YTOOBI JIMHA
ero He U3MEHMNIACh MPH MoBbIIIeHHH Temnepatypsl Ha 100°C (Ec;=200 I'Tla, a=11-10° K
[a - TepMuueckuit KodhuIEEHT TMHEHHOTO pacimpenus, [=[(1+at)]?
Bo ckonmbko pa3 pensTHUBUCTCKass Macca NPOTOHA OOJbIIe PENSTUBUCTCKON Macchl
3NIEKTPOHA, €Clii 00e YacTUIbl UMEIOT OJUHAKOBYIO KMHETHYecKyio sHepruio E.=1 [3B?
Maccsl HOKOS JeKTpoHa ¥ IpoToHa paBHel 9,1:107! kr u 1,67-10°27 kr, COOTBETCTBEHHO.

Bapmuanr 15.
Kunernueckass sHeprus Bpamjaromerocss maxosuka paBHa | k/[x. Ilox neiictBuem
IIOCTOSTHHOTO TOPMO3SIIET0 MOMEHTAa MaxXxOBHK BpAallA€TCs PaBHO3AMEIJIEHHO U CHEIaB
N=80 o6opoToB, ocraHOBMJICS. HallT MOMEHT CHJI TOPMOKEHHUS.
CBuHIIOBass IPOBOJIOKA IOJBEHIEHA B BEPTUKAIBHOM IIOJOKEHHWH 3a BEPXHHMU KOHEI.
Kakyto HanOombI11yI0 JUIMHY MOKET UMETh IPOBOJIOKA, HE OOPHIBAsICh MO AEUCTBUEM CHIIBI
Tsoxectu? [Ipeaen npoyHOCTH Orp cBUHIIA paBeH 12,3 MIla.

18



3. HexkoTopas miaHera Maccol m JIBHIKETCS MO OKPY>KHOCTH BOKpYTr COJIHIIa CO CKOPOCTBIO
v=34,9 km/c. Haiitu nepuon oOparmenust 3Toii mianetsl BOoKpyr ComHia. Macca coJiHIa
M=1,9810% k.

4. DJEKTpOH JBWXETCA CO CKopocThto L=0,6 c. Omnpenenuth PEIITUBUCTCKUN HMITYIILC
ANEKTPOHA.

KonTpoabsHnas padora Ne3

Bapuanrt 1
Onpenenutpy nepuon T 3aryxarommx kojiebanwii, ecnu nepuos To COOCTBEHHBIX KoJieOaHUI
CHUCTEMBI paBeH 1c¢, a jorapuMUUYECKUl TeKpeMeHT 3aTyxanus 0 pasen 0,628.
Mennsiii mapuk guamerpom d=0,5 cm mamaer B rmimnepusre. Omnpeneiauth: 1) CKOPOCTh L
YCTaHOBUBIIETOCS JBMKEHUS IIApUKa; 2) SBJISETCS JU MIPU 3TOM CKOPOCTH OOTEKaHUE IIapHuKa
namuHapHEIM? IT10THOCTH Meam n rautepuHa 8,93:10° kr/m® u 1,26:10° kr/M?, cooTBETCTBEHHO;
BSI3KOCTh rymmiepuna 1,48 Ia-c.
Onpenenuth amruiutyny Po 3ByKOBOro AaBlieHHs, €ClOM aMIUIMTyAa A KojeOaHUN YacTHI]
Bo3nyxa paBHa 1 mkm. Yactora 3Byka v=600 ['11. YcnoBust HOpMalibHbBIE.
Ornpenenutb CKOPOCTh L PacHpoOCTpaHEHUs BOJH B YIPYrod cpeie, €ciii pa3sHocTh (a3
Kosie0aHui IByX TOYEK Cpeibl, OTCTOSIIMX APYr oT apyra Ha Ax=10 cm, paBHa n/3. YacTtora v
Kojebanuit papHa 25 I'm.

Bapuant 2
Huck pamuycom R=24 cm koneOneTcsi OKOJIO TOPU3OHTAIBHOM OCH, TPOXOMSINEH uepe3
CEepeMHy OJHOr0 W3 pPaJuyCOB MEPIEHAUKYIAPHO IUIOCKOCTH Aucka. Onpeaenursb
npuBeneHHyto anuHy L v nepuon T konebanuii Takoro MasiTHUKA.
[To TpyOke nnmuHoi [ u pagumyca R Teuer cTanmoHapHBI JaMHUHAPHBIA MOTOK >KHUIKOCTH.
CkopocThb TeUeHHUs >KMIKOCTH 3aBUCUT OT PACCTOSIHUSL F JIO0 OCH TPYOKHM IO 3aKOHY

v=U, (1— r’/ Rz) . Halitn maccy *kuakocTu, mpoTeKarolleil yepe3 cedeHne TPYOKH B eIUHUILY
BpeMeHU. [IT0THOCTh KUIKOCTH paBHA P.
B cyxoM Bo3ayxe Ipu HOpManbHbIX ycrnoBusx (Po=10° I1a, To=273 K) uatencusHOCTS I 3ByKa

paBHa 10 nBt/M?. Omnpenenuts yuenbHOE AKyCTHYECKOE CONPOTHBIEHHE Zs BO3AyXa HpU
JTAHHBIX YCIOBUAX M aMIUTUTYAY Po 3ByKOBOTO JaBJICHUS.

[Toka3aTh, 4TO BBIpAKEHUE l//(x, t) = Acos(a)t—kx) YIIOBJICTBOPSICT BOJIHOBOMY YPaBHCHHIO
Py 1y
o U ar

MpY YCJIOBUU @ =k V.

Bapuanr 3
MarepuanpHasi TOUYKa COBEpIIAET TapMOHWYECKHE KoyieOaHus Buaa x=Asinwt. Haittu
OTHOIIIEHWE BPEMEHH MPOXOXKICHUS KOJEONOMIEHCS] TOYKOW 1-0¥ MOJOBUHBI aMIUTHTYIBI KO
BPEMEHU MPOXOKACHUS 2-01 TOJIOBUHBI aMIUIUTY/IbI.
Bona tedet mo kpyrioii rimagkoi Tpyoe muaMeTpom d=>5 cM co cpeaHeit ckopocThio L=10 cm/c.
Omnpenenuth yncno PeifHonbaca Re u ykazath xapakTep T€UEHUS XHJIKOCTU (JaMHUHAPHOE WIIH
TypOynenTHoe). =1 mlla-c.
Ha paccrosnunm 7 =24 M OT TOYEYHOIO M3OTPOIHOIO HCTOYHUKA 3BYKa YPOBEHb €TI0
VHTEHCUBHOCTHU Lp1 =32 6. Haiitu ypoBeHb MHTEHCHBHOCTH L, 3Byka Ha paccrosHuu 72=16
M. (Io=1 nBt/™?).
3ajaHo ypaBHEHHE IIOCKOH BOTHEI i/ (x, 1) = Acos(wt —kx), rie A=1 cm, =314 ¢!y k=2 m"".

OHpCIleJ'II/ITB qaCTOTY V, NJIMHY BOJIHBL 7\,, (I)aSOByIO CKOpPOCTh L, MAaKCUMAJIbHBIC 3HAYCHUA
CKOPOCTH U YCKOPCHUA KoJieOaHMit YacCTHUILl CpCabl.
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Bapuanr 4
Haiitn Bo3Bpamaroiyto cuiny F B MoMeHT BpeMenu ti1=1 ¢ u mosiHyto 3Hepruto E maTepuanbHoi
TOYKH Maccoil m=1 T, coBepIaroliell Koysebanus mo 3akoHy x=Acosat, rne A=20 cm; w=277/3
cl.
[Tpu nBUMKEHWM MIApHKA PAANyCcoM r1=2,4 MM B KacTOPOBOM MacJiie JaMHUHApHOE OOTeKaHUeE
HaOJIIOaeTCs TIPU CKOPOCTH L1 IapuKa, He npeBbimarorieii 10 cm/c. [lpu kakoii MUHUMaTBHOM
CKOPOCTH VL2 HIapUKa paguycoM r2=1 MM B TNMLEepHUHE OOTEeKaHWe CTaHeT TYpOyJIeHTHBIM?
[1;moTHOCTH rIMUEpUHa — 1,26'10% kr/m>, munamuueckas Bsi3kocth — 1,48 Tlac.
UutencusHoCTh 3Byka /=1 Br/M%. Omnpenenutsh CpeiHion 00bEeMHYIO IUIOTHOCTb if SHEPTHH
3BYKOBOI BOJIHBI, €CJIM 3BYK PAaCHpPOCTPAHSAETCS B CYXOM BO3JIyX€ IPU HOPMAJIbHBIX YCIOBUSX.
HmeroTcst 1Ba NCTOYHWKA, COBEPIIAIOIINE KOJICOaH!sI B OJMHAKOBOU (pa3e u BO30YKIAIOIIUE B
OKpY’Kalollle cpejie MIOCKUE BOJHBI OJIMHAKOBOM 4acTOThl M aMIUIUTYAbl A1=A>=1 mMm. Haiitu
aMIUITYny A KoJIeOaHWI TOYKHU CpeIbl, OTCTOSIIEH OT OJHOTO HCTOYHHMKA KoeOaHWi Ha
paccTostHUU X1=3,5 M U OT apyroro Ha x»=5,4 M. Hanpasnenus kosnebanuii copnagaroT. JmuHa
BOJIHBEI A=0,6 M.

Bapuanr 5§
Haiiti mepuon cBOOOIHBIX ManiblX KoieOaHUUM CTPYHBI AJIMHON 1 M ¢ rpy3ukom maccoii 1 T,
YKpEIUIGHHBIM Ha ee cepenuHe. CTpyHY CUMTATh TOPU3OHTAIBHO HATSHYTOW, a HATSHKCHHE
NMOCTOSTHHBIM U paBHBIM 10 H. Maccoii cTpyHbI TpeHeOpeyb.
Jlarynnbnii mapuk auamerpoM d=0,5 MM mamaer B KacTOpOBOM Maciie C IOCTOSHHOMN
CKOPOCTBIO. JSIBNsieTCss 1M [JBIDKEHHUE Macia, BBbI3BAaHHOE TMAJCHHMEM B HEM MIapuKa,
namMuHApHEIM? Rexpn=0,5. TInoTHOCTH NaTyHu U KacTopoBoro Macna- 8,55:10° kr/m® u 0,96:10°
KI/M>, COOTBETCTBEHHO, KOY(Q(UIMEHT JMHAMUYECKOH BA3KOCTU KacTposoro mMacna 0,987 Ilarc.
Haiitu oTHOIIEHHE CKOpOCTEl L1/V2 3ByKa B BOJAOPOJE M YIJIEKHCIOM Ta3e MpH OJAMHAKOBON
TEMIIepaType ra3oB.
Haiiti monoxeHue y3j0B U MyYHOCTEU CTOSUYEH BOJIBI, €CIM OTPa)KCHHE MPOUCXOAUT: 1) OT
Cpenbl MEeHee IUIOTHOM; 2) OT cpeibl 6omee IoTHOH. CKOpOCTh L pacnpocTpaHeHus BoJdHbI 340
Mm/c ipu yactote 3,4 kl'1I.

Bapmuanr 6.
Touka yyacTByeT B JBYX OJMHAKOBO HAIPABJIEHHBIX KoJeOaHMSIX: x1=Aisinaf U x2=A2cosat,
rae A1=1 cm, A>=2 cMm, o=1 ¢’!. OnpenenuTs aMmIUTYy A pe3yabTUPYIOMIErO KOJIeOaHUs, ero
YacTOTy V M Ha4aJbHYIO a3y o.
HaGnronarens, Haxoasumiics Ha pacctossHuM /=300 M OT HMCTOYHMKA 3BYyKa, CIBILIMT 3BYK,
NpUIIeAIINNA 10 BO3AyXy, Ha Ar=1,73 ¢ mo3gHee, 4yeM 3BYK, IpHIIenmuid mo Boje. Hailtu
CKOPOCTB L 3BYKa B BOJ€, ecii Temneparypa T Bo3ayxa pasHa 350K.
B TpyOe ¢ BHyTpeHHUM AuaMeTpoM d=3 cM TeueT Boaa. OnpenenuTs MaKkCUMalbHbIA MacCOBBIN
pacxon BOAbl Qmax Ipu JaMuHapHOM TeueHHH. (Rexy=0,5; koadduument nuHammueckoi
BS3KOCTH BOJIbI 11:10'3 ITac; nI0THOCTH BOABI p:IO3 Kr/Mm).
OT ucrouHuka KoyieOaHMI pacrnpocTpaHseTcsl BOJIHA BAOJIb HPSIMON JUHUU. AMIUIMTYIA
kosiebanuii A paBHa 10 cm. Kak Benmuko cMelieHue TOYKM Y, YIAJIEHHOW OT MCTOYHMKA Ha
x=3A/4, B MOMEHT, KOrJla OT Hayaja kojeOaHuii mporwio Bpems ¢1=0,9T?

Bapuanr 7
DHeprus 3aTyXawllux KojeOaHuid MasTHUKA, MPOUCXOASIIUX B HEKOTOpOH cpene, 3a 1 MuH
ymenbimiack B 100 pa3. Onpenenuts KOA(PQPHUIMEHT CONPOTHUBIECHUS CpEAbl, €CcIH Macca
MagTHUKa m=0,2 KT.
CKOpOCTh L 3ByKa B HEKOTOPOM ra3e MpH HopManbHbIX yciousx (Po=10° IMa, T¢=273 K)
pasHa 308 m/c. IlnoTtHocTh p Tasza pasHa 1,78 kr/m®. Ompenenuts otHomenue y=Cp/Cy ans
JAHHOTO rasa.
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K nmopuHio CiprHIOBKH, pacloI0KEHHON rOpU30HTANIbHO, puiioxeHa cuia 15 H. Onpenennuts
CKOPOCTh UCTEUEHUS BOJbI U3 HAKOHEUHUKA CIIPUHIIOBKY L, €CJIH IUIOIMAas S MOPILIHS paBHA 12
cM?.
[Tonepeunass BoJiHa pacmpocTpaHseTcss BAOJb YIPYroro HIHypa €O CKOpOCTbIO L=15 wm/c.
[Tepuon T xonmebanuii Touek mHypa paseH 1,2 c., a ammmaryga A=2 cM. OnpenenuTs: 1) nmuny
BOJIHBI A, 2) (hazy ¢ KoneOaHHii, CMEIEHHE i , CKOPOCTh |/ U YCKOPEHHUE I/ TOYKH, OTCTOSILEH
Ha PacCTOSTHUHU x=45 M OT UCTOYHHUKA BOJIHBI, B MOMEHT #1=4 C; 3) pa3HOCTh (pa3 A konebaHuit
JIBYX TOYEK, OTCTOSIIIUX OT UICTOYHHKA BOJHBI HA paccToIHUIX x1=20 cM u x2=30 cMm.

Bapuanr 8
Teno coBepiaeT BHIHYXKICHHbIE KoJieOaHus B cpene ¢ KoddduunueHToMm comnpotusienus =1
r/c. Cuuras 3aTyXxaHue MallbiM, OINPEACIUTh AMIUTHUTYJAHOE 3HAYCHHUE BBIHYKIAIOMICH CHIIBI,
€CJIM pe30HaHCHas aMIUTUTYAA Ape;=0,5 cM, a yactoTa vo coOCTBEHHBIX KojebaHuii paBHa 10
I'm. Macca tena m=20r.
Bak BricoTo# h=1,5 M HamosHeH 10 kpaeB Boxoil. Ha paccrossaum d=1 M oT BepxHero kpas 6aka
0o0pa3oBaJioch OTBECUTE Malloro nuaMerpa. Ha xakom paccrostHuu [ oT Oaka majaeT Ha MOJ
CTpPY#, BBITEKAIOIIAs U3 OTBEPCTHS?
JIBe TOukM HaxomsATcs Ha paccTosHuU AX=50 cM JIpyr OT Apyra Ha MPsIMOW, BAOIb KOTOPOI
pacnpocTpaHsieTcsi BoiHa co ckopocThio V=50 m/c. Ilepuox T konebanuii pasen 0,05 c. Haiitu
pa3HOCTh Pa3 AQ KojaeOaHUH B ITUX TOUYKAX.
Ckopblif oe3 ] MpuoIMKaeTcs K CTOSAIEMY Ha MYTAX AJIEKTPOIOE3Ty CO CKOPOCThIO L=72 KM/4.
DJIEKTpONoe3] MOoJaeT 3BYKOBOM curHai ¢ yactorod vo=0,6 k['m. OnpenenuTs Kaxyuyrcs
4acTOTY V 3BYKOBOI'O CUTHaJa, BOCIPUHUMAEMOr0 MallTMHUCTOM MO€3/4a.

Bapuant 9
KonebartenbpHass cuctema coBepliaeT 3aryxaromue koiebanwmss ¢ uactoroi v=1000 I
Onpenenuth 4aCTOTy Vo COOCTBEHHBIX KOJICOAHUM, €CITM PE30HAHCHAS YaCTOTa Vpe;=998 T'LI.
['opuzoHTanbHBIA UIUHAP Hacoca umeeT auameTp d1=20 cm. B Hem aBukeTcs moplieHb COo
CKOpPOCTBhIO LI=1 M/C, BBITAIKUBasg BOAYy uepe3 orBepctue amameTrpoM do=2 cm. C kakoit
CKOPOCTBIO L2 OyJeT BhITeKaTh Boja u3 oTBepctus? KakoBo OyneT m3ObITOUHOE AaBieHHEe Ap
BoJbl B tuuHpe? TlnotHocTh Boabl 10° kr/m?.
[TapoBo3 moaxoauT K HabmoAaTeNno co ckopocThio 200 M/c. Kakyro 4acToTy OCHOBHOTO TOHA
ryJiKa OH YCJIBIIIUT, €CIIM MAaIUHUCT CBIUT TOH B 300 ['?

3aj1aHO ypaBHEHHeE IIOCKOH BOIHEI W (x,1) = Acos(@r —kx), rae A=2 em; ©=1256 ¢!, k=1 m"".

OHpe,I[eJ'II/ITB qaCToTy VvV, MJIMHY BOJIHBI 7\,, q)a3013y}0 CKOpPOCTh L, MAaKCUMAJIbHBIC 3HAYCHUA
CKOPOCTH U YCKOPCHUA KoJieOaHMit YacCTHUILl Cpeabl.

Bapuant 10
Onpenenuth nepuoj; kojaebaHnuit prytu maccoi 136 r, Haxomsmieiics B U-o0pa3Hoil TpyOke
momapio cedenus 210 Mm% Kamumispusiv a¢dextom npenedpeus. [lnotHocTs pryTH 13,6
r/em’.
[{ucrepna HamonHeHa Boaol U HedThi0. KakoBa Oyner B Hayasle CKOPOCTh LU MCTEUEHUS BObBI
W3 OTBEPCTHS B JIHE, €CJIM BbicoTa cliosi Boabl hi=1 M, a cios HedTn hr=4 m? BsskocTeio
npeHedpeys.
[Tyns mponerena co ckopocTeio 660 M/c Ha paccrosHMUM 5 M OT uenoBeka. Ha kakom
pPacCTOSIHUU OT YeloBeKa Obliia MmyJis, KOTJAa OH YCIBIIIal ee CBUCT?
Onpenenuts UIMHY A Oeryuiei BOJHBI, €CJIM B CTOSYEH BOJHE paccTOsHUE [ MEXIy MEepBOil U
CEbMOM MyYHOCTSIMHU PaBHO 15 cM, a MEKly IEPBBIM U YETBEPTHIM Y3JIOM TakKe paBHO 15 cm.
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Bapmuanr 11

I'upst maccoit 0,5 Kr mojBemeHa K MPYKHUHE, KECTKOCTh kotopoir k=32 H/m, u comepmraet
3aryxaromue Konebanus. OnpeaenuTs Nepro] 3aTyXalomMX KojaeOaHHid, eclii 32 BpeMs JBYX
MOJTHBIX KOJIEOaHU aMIUTUTYy1a yMeHbIuiaachk B 20 pas.

KakoBa cKopoCTh UCTEUEHUS )KUKOCTU U3 OTBEPCTHS B CTEHKE COCY/a, €CIH BhIcoTa h ypoBHs
KUJKOCTU HaJ OTBepcTHEeM paBHa 4,9 M? BsA3KOCTh ®KUAKOCTU HE YUUTHIBATb.

[Tnockas 3ByKoBast BoimHa umeeT nepuon T=3 mc, ammmuryny A=0,2 MM U ATUHY BOJHBI A=1,2
M. Jlyist Touek cpenbl, yIaJeHHbIX OT UCTOYHHKA KOoJieOaHUW Ha paccTosHUE x=2 M, HauTu: 1)

CMEIlIEHNE l//(x,t) B MOMEHT #1=7 MC; 2) CKOPOCTb | M YCKOPEHHE ¥/ ISl TOTO K€ MOMEHTa
BpeMeHu. HavanpHyro ¢a3y konebanuii NpuHITh pABHOW HYIIIO.

[Tokazarb, 4TO BBIpaKEHUE W(x,t):Acos(a)t—kx) YAOBJICTBOPSICT BOJIHOBOMY YPaBHCHHIO
d’y 1 d’y
d* ot dr?

IIPU YCIOBUU W=k V.

Bapuanr 12
[Tepuong To coOcTBeHHBIX KoJeOaHWUN MPYKMHHOTO MasTHHKa paBeH 0,55 c. Onpenenutsb
PE30HAHCHYIO YaCTOTY Vpes; KOJICOaHU. B BsA3KkoM cpene nepuoa Toro xe mastauka T=0,56 c.
B nHe cocyma mponenaHo oTrBepcTue ceueHueM Si. B cocyn Hanmumta Boja 10 BBICOTHI h.
OnpenenuTh TUIOMIA/L MOTICPEYHOTO CEUCHUS CTPYH, BBITCKAIOIICH M3 COCYIa Ha PacCTOSHUU 4
h ot ero nua. Cuutarh, 4TO CTPYs HE Pa3OPBHI3TUBACTCA, CUIIAMU TPEHUS MTPEeHEOpeyb.
3ByKOBbIE KojeOaHusi, umeronme dyactory v=0,5 kl'n wu ammuryny A=0,25 wmwm,
pacnpoctpansiercsi B ynpyroi cpeme. JnwmHa Bomael A=70 cm. Haittm: 1) Ckopocts v
pacmnpocTpaHeHHs BOJH; 2) MAaKCUMAIBbHYIO CKOPOCTh YaCTHUI[ CPEIbL.
Onpenenuth CKOPOCTh L PACIPOCTPAHEHUS BOJHBI B YIIPYTO# cpene, eciii pa3sHocTh (a3 A@
KoJie0aHUH IBYX TOYEK CpPeibl, OTCTOSAMMX APYr oT apyra Ha Ax=10 cm, paBHa 7/3. Yacrora v
KosiebaHuit paBHa 25 I'n.

Bapuanr 13
MakcumanbHasi CKOpOCTh TOYKH, COBEpILAIOIIEN rapMoHUYeckue kojeOaHus, paBHa 10 cm/c;
MakcHUMalbHOe yckopeHue paBHo 100 cm/c?. HaiiTn HuKiIMdeckyro 4acToTy o KoneOaHumii, ux
nepuona T u ammntyay A.
Ucrounnk 3Byka wyactoto v=18 kIl mnpubnmxkaercs K HEMNOABMKHOMY pPE30HATOPY,
HAaCTPOEHHOMY Ha BOJHY JUIMHOM A=1,7 cM. C Kakoil CKOPOCTBIO JIOJIKEH JIBUTATHCS UCTOYHHMK
3ByKa, 4TOOBl BO30Y)XJaeMmble MM 3BYKOBbI€ BOJIHBI BBbI3BAIM KoOJIeOaHUs pe3oHaTopa?
Temneparypa Bo3ayxa pasHa 290 K; y=1,4; u=29-10" xr/mons; R=8,31 Jlsx/Monb'K.
B mmmpoxoii yacTu ropu30HTaNIbHO PACHOJIOXKEHHOH TpyObl HE(YTH TE€YET CO CKOPOCThIO V=2
M/c. OnpenenuTb CKOPOCTh V2 HEPTH B Y3KOM YacTH TPYyObI, €Clu pa3HOCTh naBieHuil AP B
IHMPOKOH M y3KOi uacTsx ee paBHa 6,65 kIla. Ilnotnocts HedTu 0,9:10° kr/v’.
3aaHO ypaBHEHHE IJIOCKOUN BOJIHBI 1//(x,t) = Acos(a)t—kx) , e A=10 cm; ©=628¢c!, k=2 m!.

Onpenenuth 4YacToTy Vv, ()a30ByH0 CKOpPOCTh UL, MaKCHMaJIbHbIE 3HAYEHHUS CKOPOCTH U
YCKOPEHHS KOJICOAHMI 9aCcTHIl CPEIBI.

Bapmuanr 14
DHeprus 3aTyXamlIuX KoJeOaHUN MasTHHKA, MPOUCXOMISIINX B HEKOTOpPOW cpene 3a 1 MuH
yMeHbIUIach B 64 paza. Omnpeaenuth Kod(Q(UITMEHT COMPOTUBIICHHUS] CPENbl, €CI Macca
MastHuka m=0,1 kr.

CkopocTh L 3ByKa B HEKOTOPOM ra3e NpU HOPMAJIbHBIX YCIOBUAX (PO =10’ [1a, T, =273 K )

pasHa 308 m/c. IlnoTHOCTH p rasa paena 1,78 kr/m°. Onpenenuts otHomernue y =C,/C, mus

JIAHHOTO Ta3a.
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[To TpyOe mmuHOM [ 1 paguycoM R TedeT CTallMOHAPHBIN MOTOK XUAKOCTH. CKOPOCTh TEUSHUS
2
r o

KHUJIKOCTH 3aBUCUT OT PACCTOSHUSA 7 10 OCH TPYOKH IO 3aKOHY U = V), 1—; . Haiitu o6bem
JKUJIKOCTH, IPOTEKAIOLIEH yepe3 ceueHrue TpyOKH B €IMHUILY BPEMEHH.

[Tonepeunass BoJIHa pacmpocTpaHseTcss BAOJb YIPYroro HIHypa €O CKOpOCTbIO L=15 wm/c.
[Tepuon T konebanuii Touek mHYpa paBeH 1,2 c., a ammumryaa A=2 m. Onpenenuts: 1) amuny
BOJIHBI A, 2) a3y ¢ konebaHuii, CMEIIECHHE I/ , CKOPOCTh i/ U YCKOPEHHUE | TOYKH, OTCTOSIICH

Ha PacCTOSTHUHU x=45 M OT HCTOYHHUKA BOJIHBI B MOMEHT t1=4 c; 3) pa3HoCcTh (pa3 A konedbanuit
JBYX TOYEK, OTCTOSIIIUX OT UICTOYHHKA BOJHBI HA paccToIHUIX x1=20 cM u x2=30 cMm.

Bapuanr 15

OpnHOopoHBI AucK paanycoM R=50 cM KonebneTcss 0KOJIO TOPU3OHTAIBHON OCH, TIPOXOSIIeH
yepe3 OAHy M3 00pa3yolux HUIMHIAPUYECKOW TOBEPXHOCTH aucka. Hailtm mepuoxa ero
KoJIeOaHMiA.

[Imomaaer mopiiHs B mmpuie Si=2 cM?, a mIomab oTBepcTust Sr=1 mm?. CKOJIBKO BpPEMEHU
OyJeT BBITEKATh BOJIA U3 IIMPHUIIA, €CTIU Ha TopieHb aeictByeT cwia F=8 H, a xox nopurus [=5
cm?

[Ipu npoxoxaeHHH TMOe3[ja MHUMO HEMOJBM)KHOTO HAOJIOAATeNsi BBICOTA TOHA 3BYKOBOIO

CUTHAJIa TMOE3/1a MEHSETCS CKauyKkoM. HalTH OTHOCHTENhbHOE M3MEHEHHE YacTOThI £, ecliu
Yo

CKOpOCTh TI0e3/1a paBHa 54 KM/4.

Bonna pacnpoctpansiercss co ckopocthio L=200 m/c. HammMeHbiee paccTosiHue Ax MEXIy

TOYKaMH cpefpl, (a3bl KojaeOaHWi KOTOPBIX MPOTHUBOIOIOXKHEI, paBHO 2 M. HailiTu gactoty

KOJIeOaHM.

5.1.2. Bonpocvl no memam oucyuniuHsl
(koumponupyemas komnemenyus OIIK-3):

Bonpocs! k ko1okBHyMy Nel

IIpaBuna nelicTBUM CO CTENEHAMU U KOPHIMM.

HexoTopbie cBOMCTBA MPOMOPIIUH.

HenosHele 1 nosHBIE KBalpaTHbIE YPaBHEHUS.
@opMyIIbl KOPHEN KBAIPATHBIX YPABHEHUM.
Teopema Buera.

DopMyIBI COKPALLIEHHOTO YMHOKEHUS.

Jlorapugmsl. O61mne cBOHCTBa JOrapru(MOB.

Tpuronomerpuyeckue GyHKIHH OCTPOTO YIiia.

Teopema [Iudaropa.

. Teopema KOCHHYCOB.

. Teopema cunycoB.

. 3HaKU TPUTOHOMETPUYECKUX (PYHKUIUN B YETBEPTSIX.

. 3HaueHUs TPUTOHOMETpUYeCKUX (PyHKIUN HEKOTOPHIX yrioB (0, w/6, n/4, n/3, n/2, m).
. UeTHble U HEYETHbIE TPUTOHOMETPHYECKHE (DYHKIIUU.

. IlepnoIM4HOCTH TPUTOHOMETPUUECKUX (PYHKITUI.

. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

. DPOpMyIIBI CIIOKEHUS.

. Tpuronomerpuueckre GyHKIMU IBOHHOTO U MOJIOBUHHOTO apTyMEHTOB.

. IIpeoOpa3oBanue cyMMbl TPUTOHOMETPUUECKUX (PYHKIIMI B TPOU3BEACHUE.
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20.

21

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

@opMyIIbl IPUBEACHUS.

[Tnomanu TpeyroibHUKa, KBaJapaTa, IpSIMOYroJibHUKA, OOKOBOW MOBEPXHOCTH MHUPAMUIBI,

napaieiorpaMma, Tparenu, pomoa.

OxpyxHoctb. Kpyr. Inuna nyru. Jlnuaa okpykHOCTH. J{JTMHA XOpABL.

[Tmomaae kpyra.

Humuuap. Konyc. [lnomaan nx 60KOBOM MOBEPXHOCTH M IOJTHBIC TIOIIATH.

OOBembl IMIAMHIpPA, KOHYCA, [Iapa, YCEYEHHOTO KOHYCA, IIAPOBOTO CErMEHTA, LIapOBOTO
CEKTOpa, IAapOBOIo CIIOS.

JleficTBre HaJl BEKTOpaMHU.

CkansipHO€ U BEKTOPHOE IIPOU3BEAECHUE BEKTOPOB.

OnemenTapHble GYHKINUU U UX TPaQUKH.

[Tpou3BoIHBIE U UHTETPAJIBI OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHIA.

DopmyIibl TPUOIMKEHHBIX BeIYMCIeHUN. [IpaBuiia okpyrieHus.

AOCOIOTHAS M OTHOCUTENbHASI TOTPEIIHOCTH.

Bonpocs! k ko10KBHYMY Ne2

Buaer Nel

1. Kunematuka kak pasaen MmexaHuku. Haiitu Mmonyne d = [Si' +] —k}

2. Yto 3HAUUT MHBApUAHT IpeoOpazoBaHUl KoopauHAT U BpemeHH? Kakue MHBapHaHTHbIE
BEJIMYMHBI B Tpeodpa3zoBanusix [anunes?

3. PensruBucrckoe ypaBHeHHE JBUKEHUS. DOTOHHBIE PaKETHI.

4. AOconroTHO ynpyrui yaap. 3aKOHbl COXPAaHEHHMs] MMIYJIbCa U SHEPrUM B KJIACCHYECKON
¢du3uke.

5. Hedopmanus u ee npuuunHbl. 3akoH ['yka. Jlepopmarus kpydeHus. Monayiab KpydeHus.
[lepuoa KpyTHIIbHBIX KOJ€OaHUM (BBIBOJ).

Buier Ne2

[Tpuniun otHocutenbHocTU [anunes. [IpeoOpasoBanus [anues.

2. OcnHoBubie equnuibl CU. Beipazuts yepe3 ocHoBHbIE equHuilbl CU crieqyroiue BeTUINHBI:
10 I'TIa, 10° mxJIx, 10* kH, 10> M»3B.

3. ®opmyna OHHIITeHHA. DHEPIrUsl MOKOsA. 3aKOH COXPaHEHMsI YHEPTHMH B PEJIATHBUCTCKOM
cinydae. KuHeTndeckast JHEpIus B peIATUBUCTCKOM CIIy4dae.

4. MoOMEHT HWHEpUHMH TBEPIOTr0 Teja W MOMEHT HHepuuu cTepkHsa. Teopema IllTeiinepa-
['tolirenca (BbIBON).

5. Hedopmanus pacTsokeHuss W cxaTus. Mexanuwdeckoe HampspbkeHue. Moayne FHOHra wu
ko3 duuuent [lyaccona. 3akon ['yka (00001eHHBIN) /I Pa3HBIX BUAOB AeHOpMAIIH.

p—

Buaer Ne3

1. MruoBeHHas och BpanleHus. Teopema Dunepa.

2. Tlpenen ynpyroctH u npeaen npoyHocTtH. [Inactuueckue u ynpyrue aegopmanuu.

3. IlpoctpaHCTBEeHHO-BpeMeHHON MHTepBaji. Ero nHBapHaHTHOCTH (10Ka3aTh).

4. Cwuna. Beipasurs 1078 MxH, 10° MH uepes ocnoBHble equnuisl CU.

5. OcHOBHOE ypaBHEHHE [MHAMUKHU BpallaTEJIbHOTO [BIKEHHUS TBEPAOro Tena (BBIBO.).
VYpaBHeHue MoMeHTOB (BbiBOA). CpaBHHUTeNbHas TaONMIa MOCTYNATENBHOIO H
BpAIllaTEeIbHOTO ABUKECHUH.

Buiuer Ne4
1. Hedopmanus kpydenus. Dusnueckuit cmpicn wmoxyns kpyuenus f. KpyrtunbHble

Kosie0aHus ¥ UX Nepuos (BBIBOL).
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[lenTpocTpeMuTenbHOE yCKOpeHUe (depe3 JIMHEUHYIO U YIIIOBYIO0 ckopocTH). Hanpasnenue
LEHTPOCTPEMHUTENBHOTO ycKopeHusa. Ilouemy mnpu pasnomeprHom KpPUBOIMHEHHOM
JIBUKEHUU €CTh YCKOpPEHUE?
A0Geparus cera. OnbIT Maiikenbcona-Mopiu.
II 3axonH HproTOHA. YpaBHEHHE IBUKEHUS.
Pabora mpu BpamiaTenbHOM JABH)KEHUU TBEpAOro Tena (BbiBoa). CpaBHHUTENbHAS Tabmuna
NOCTYNATEIbHOr0 U BPAIlATEIbHOTO JBUKECHUM.
Buier NeS
DHeprus U IIOTHOCTh YHEPTUU YIPYTUX JeopManuii (BHIBON).
BexkTopsl. [IpaBuna cnoxeHus: 1 BBIMUTAHKS BEKTOPOB.

Crnoxuts d+b: a (rpaduueckm)

Brruects b—a: a / \‘I; (rpaduueckn)

CHOKUTB: d=5i +6] —k u b =—4i — ] +k . BbluecTb Te %e BEKTOPBL d U b

Ilonmas Mexanuueckas OHEPIus. BaKOH COXpaHCHUA OHEPruu B KIACCHUYCCKOM U
PENATHBUCTCKOM chydasX. CBA3b MEXAy KHHETHUYECKOH OJHEpPrueidl M HMITyITbCOM B
PENATHBHCTCKOM CITy4ae.

LlenTpobesxHas cuiia MHEPLIUH.
MoOMEHT UHEepIUHU U TeH30p UHEePIUU. MOMEHT HHEpLIUK KOHYCA (BBIBO).

buier Ne6.
[TonsipHast ¥ HUIAMHIAPUYECKAsE CUCTEMbI KOOpauHAT. VX CBSI3b C AEKAPTOBOM CHCTEMOM
KOOPIWHAT.
bannuctuyeckas runoresa. OnbiT ®U30 U €ro TPaKTOBKA.
Koadduuument [lyaccona pu u moxyns caura G. Cesa3b Mexny monyinem FOura E, G u .
Ten3zopsl neopManivy U HaNPsKEHUS.
III 3akoH HproTOHA M 3aKOH COXpAaHEHUSI UMITYJIbCA KAK €ro CIECICTBUE. Y paBHEHUE
MOMEHTOB (BBIBOJ).
MoMmeHT uHepluu 11apa (BbIBOJ).

Bbuaer Ne7.
I'paduk 3aBHCHUMOCTH OTHOCHUTENIBHON JegopManuy OT MEXAHWYECKOTO HaIpsLKEHMS.
VYnpyras u mactudeckas aedopmMarii.
Cdepuueckas cucreMa KOOpAUHAT U €€ CBSI3b C IEKAPTOBON CUCTEMON KOOpPAUHAT.
[TocTynaTuBHBIN XapakTep NOCTOSHCTBA CKOpPOCTH cBeTa. IIpeoOpasoBanus Jlopenna.
Kunernueckast sHEprusi B peisiTUBUCTCKOM ciiydae. CBsI3b MKy KHHETHUECKON dHEprueit
U UMITYJIbCOM B PEJIAITUBUCTCKOM CIIy4ae.
VYpaBHeHMe IBUKEHUS TBEpAOTo Tena (BbiBoa). CpaBHUTENbHAS Ta0IMIIA TOCTYATEILHOTO
U BpAlLlaTEJILHOTO IBHKEHU.

Buner Ne8
Panuyc-BexkTop. EnuHuunble BekTOphl. UeMy paBHO MpOM3BENEHHE: [ X J; k XI ; Jxk;
k 7 ? Momynb BexTOpa @ = mi +nj + pk .
Tensop nedopmanuu U TEH30p MEXaHUYECKOTo HampspkeHus. O0o0meHHbIl 3akoH ['yka B

ciydasix AeopMaiiu CIBUra U Kpy4eHus.
[TpeoGpa3oBanus Jlopenua.

Mowment cunbl. HanpaBienue M . YpaBHEHHE MOMEHTOB. (BBIBON).
3aKkoH BCeMUpPHOro TtiaroreHus. @usnueckuii cMbicn G. IloTeHmman M HanpsHKEHHOCTh
rpasutannonHoro nois. Ilocrosauas Kemepa.

Bbuaer Ne9
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CkangpHas BennunHa. Hanucars 7 ckansipHbeIx BennuuH. Hailtu ckansipHoe mpou3BeacHHE:
(ai +bj+ck)‘(mi +nj+pk).

Hedbopmarnus casura. @uszudeckuii cmbica moayns capura G. Cesaszp mexay G, u, E. (U -
koapduuuent [lyaccona, E — momyns FOnra).

H30TponHOCTh U OAHOPOJHOCTH MPOCTPAHCTBA U 3aKOH COXPAaHEHUS MOMEHTa HWMITYJbCA.
3aK0oH U3MEHEHHUSI MOMEHTa UMITYJIbCAa B HE3aMKHYTBIX CHCTEMaXx.

VYpaBHeHue MOMEHTOB (BbIBoJ). CpaBHuTeNbHas TabnauIa MOCTYNAaTeNbHOTO U
BpAILATEJIbHOTO ABUKECHUM.

PaGoTa cuitbl TshKECTH (BBIBOJ). SIBIISIETCS JTU CHITA TSOKECTH MOTEHITMAIbHON? (OOBSICHUTD).

Buier Nel0
Yemy paBHO POU3BEIAECHUE (31" +6] — Tk ) X (—21" —47+ k) ?

O0600611eHHbIH 3aKoH ['yKa U1 pa3HbIX BUAOB Ae(opMaIim.

MomeHT nmnysbca (KOJIM4ecTBa JBMXKEHUS ). 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCA.

3aKOH COXpaHEHHsI PHEPTruu B PENIITUBHCTCKOM cllydae. DHeprus mokos. Kunerndeckas
SHEprus B PEIATHUBUCTCKOM ciydae. CBs3b MEXIy pPEISTUBUCTCKOM KHHETHYECKOH
OHEPTUEH U MOJHOW SHEPTUEH.

CpaBHuTeNbHAs TabJIMIIA MOCTYNATEIBHOTO U BpAIlaTeIbHOTO JBM)KEHUH. MOIIHOCTD MpH
BpaIIaTeIbHOM JIBUKECHUU TBEPAOTO TeIa BOKPYT HEMOBMKHOM OCH.

Buaer Nell
Cucrema otcuera. Baxueilmue cucrembl koopauHat. Haiitu wMoamynbs  BekTopa
=30 -5j+k
AOGcomoTHas U oTHOcHTEIbHAs nedopmanus. 3akoH ['yka. dusudeckuii cMbICI o, E, L.
II kocmuyeckas ckopoctb. (BbiBOR). [locrosinnas Kerutepa.
PabGora cui BceMuUpHOro TAroTeHUs (BBIBOA). SIBHSIOTCA JM  CUJIBI  TSATOTEHHS
NOTEeHIUATBHBIMU? (OOBSICHUTB).
@opMmyIbl CIIOKEHUS CKOpocTed B mnpeoOpasoBaHusix JlopeHua. (BeiBoa). SIBnsercs nu
CKOpPOCTh MHBApUAHTHOM BETMYMHOMN B peodpa3zoBaHusx JlopeHma?

Buier Nel2
Cxopoctb B koopauHaTHOHM ¢opme. [Ipoekiuu ckopoctu Ha ocu OX, OY, OZ.
JIBmxeHue tena, OpoIIeHHOT0 TOPU30HTAIBHO.
Umnynec. M3onupoBaHHas cuctema. 3aKOH COXpaHEHHUS UMIYJbca. 3aKOH H3MEHEHUs
UMITYJIbCA B HEU30JIMPOBAHHBIX CUCTEMAX.
IlenTp macc. Teopema 0 IBMKEHMH LIEHTPA Macc.
HanpskeHHOCTh M MOTEHIMall TpaBUTALMOHHOTO Moist. Kak MeHsiercss HalpspKeHHOCTh U
NOTEHLIMa]A TPaBUTALMOHHOIO TOJS 3eMJIM C BBICOTOM HaJ TMOBEPXHOCThIO 3eMiu?
['paBUTALIMOHHBINA PaUYC U ero GU3uUecKuil cMbIci. «HepHas JbIpay.

buaer Nel3

PaBHOMepHOE BpamareabHOE JBIDKCHHE W €r0 KHHEMAaTHUYeCKHE XapaKTEePUCTHUKH
(a,.a..a,p,o, furn.).
JekapToBa TmpsMOyroibHas CHCTEMa KOOPJIMHAT M €€ CBA3b C MOJSPHOM U
MATUHAPUYECKOW CHCTEeMaMH KOOPAMHAT.
CrnenctBue mpeoOpazoBanuii JIopeHIIa — OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH COOBITUMN
(BBIBOI).
Teopema IlIteiinepa-I'tolirenca (BbIBOL).
HeBecomocTe. ['paBuTaniioHHass W MHEPUUOHHAs Macchl. [[pUHIMI >KBUBAaJICHTHOCTH.
CpaBHuTeNnbHas TaOIUIA TOCTYNATEIHLHOTO U BPAIIATEIHHOTO ABUKCHU.
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Buier Nel4
JIBikeHue Tena, OpOIIEHHOTO IOA YIJIOM K TOpu30HTY. CKOpOCTh B JI000H MOMEHT
BPEMEHU IIPU TAaKOM JBUKECHUU.
BektopHoe mpousBeaeHue. CBolicTBa BEKTOpPHOro IpousBeneHus. Hailtu monyns
b=3+4]—k.
OaHOPOIHOCTHh MPOCTPAHCTBA M 3aKOH COXpaHEHUs uMIlylibca, Kak ciuenctsue Il 3akona
HeroToHa.
Pabora B notenunanbHoM nosie. [loTeHnmanbHas SHEPrUus U €€ HOPMUPOBKa.
®opmyna LnoakoBckoro (BpIBOA). XapaKTepUCTHUECKasi CKOPOCTh CIOKHOTO MaHEBpa.

Buier Nel5
PeaktuBHOE nBUXKEHUE. YpaBHeHUE Meniepckoro (BbiBOj). PeakTuBHas cuia.
Heunneprinansnas cucrema otcuera (HUCO). TlepenocHas cuiia uHEpIUM.
Crnenctue npeobpazoBanuii JIopeHia — COKpaiieH1e AJIMHbI IBIKYIIETOCs Tea.
Tpaektopusi, myTh, nepeMelieHrne. AGCOTIOTHOE, OTHOCUTENIBHOE U MIEPEHOCHOE JBUKECHHUS.

Haiit pa3HOCTb BEKTOpPOB: b —d: a /VE l

U d= (41" -6+ 7k) ub = (—31" —2j+5k ) . CpaBHuTeNbHAs TabIMLA MOCTYNATEILHOIO U

BpalaTCJIbHOIO JBHOKCHUH.

Bujaer Nel6
VYrioBasi CKOpOCTh U yII0BO€ ycKopeHue. Mx nanpapnenus.

Haiity ckansipHOE NPOU3BEIECHHE BEKTOPOB: d = (31" —2j+ 4k) ub = (—Si' -3 -7k ) .

PenstuBuctckas wmacca. 3aKOH COXPAaHEHUS DSHEPIMM B DPEIATUBUCTCKOM  CIydae.
Kunerndeckas 3HEPrus B peIssTUBUCTCKOM CIIydae.

Pa6ota. Momnocts. KIT[. I3MeHeHne KHHEeTHYEeCKOH SHEPTUH.

Kunernueckas sneprust TBepaoro tena. Teopema Kenura (BoiBon). CpaBHUTENbHAs Tabnua
MIOCTYIATEIBHOIO U BPAIaTEIbHOIO IBUKEHUM.

Buuer Nel7
VYckopenue. Yckopenue B koopauHatHou ¢opme. [Ipoexiuu yckopenus Ha ocu OX, OY u
OZ.
TanreHnuanpbHOe, HOpPMaJIbHOE U TONHOE YcKopeHus. [lokazaTb WX Ha TpUMEpPE
KPUBOJIMHENHOTO JIBUKEHUS.
CnenctBue npeodpasoBanuii JIopeHa — 3aMeAJIeHHe X0/1a JIBUKYIIMXCS YacoB.
[TorenuuanbHble cunbl. HeoOXxoaumoe W JTOCTaTOYHOE YCIOBHE MOTEHIIMATBLHOCTH TOJIS.
Pabota cun tarotenus (BbIBON).
I kocmuyeckas ckopocts (BeiBo). 111 3akon Kemepa.

Buaer Nel8
Crerrenb cB0OOBI. [locTymarenpHOE, TNIOCKOE W BpallaTeIbHOE JBMKCHHS TBEPIOTO TEIa.
CkansipHoe MIPOU3BEICHUE u €ero CBOWCTBA. Haittu POU3BE/ICHHUE!

(5 +6/—-2k)-(3( -2/ k).

Cob6ctBenHoe BpeMsa. CBs3b MEXIy NPOCTPAHCTBEHHO-BPEMEHHBIM HHTEPBAJIOM U
COOCTBEHHBIM BPEMEHEM.

Kopuonncosa cuna naepuu.

AGcomotHo  Heynpyruii  ymap. [lpuBenennas wmacca. CpaBHUTenbHas TabmuIa
MOCTYIATEILHOTO U BPAIIaTeIbHOTO JIBH)KCHHM.
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Buier Nel9
Vrasl Diinepa. Haiitu npousseaeHue: (31" +4j—k ) : (i' —k+5 ])

PaBHOnepeMeHHOE BpallaTteabHOE JABUXKEHHUE. YTJIOBas CKOPOCTh U YIJIOBOE YCKOPEHHE.
Eaunune! ux usmMepeHus.

ODHOPOOHOCT BPEMEHM M 3aKOH COXPAaHEHWs OHHEPrMM B KIACCUYECKOM U B
PENATUBUCTCKOM CIIy4asiX.

Pabora cun ynpyroctu. SIBISIOTCS U CUIIBI YIPYTOCTH MOTEeHIHMATBHBIMU? (OODBICHUTS).
MoOMEHT UHEpLXH TeJla BpalleHHs! TPOU3BOIBHON (hOpMBI (BBIBON).

Buier Ne2(
MoMeHT UHEPITMHU KOHYyca (BBIBO).
3axonbl Kennepa. [loctosnnas Kennepa.
I 3akon Herotona. MCO. Macca kak Mepa HHEpTHOCTH.
N3onupoBaHHas cucreMa. BHelHre U BHyTpEeHHHUE CUJIbl. 3aKOHBI COXPaHEHUSI.
[Touemy cyliecTBYeT YCKOpPEHUE MIPU PABHOMEPHOM KPUBOIMHEHHOM JIBMKEHHH (ITOKa3aTh
Ha pHC. U 00BICHUTH). Kakoe 3To yCKOpEeHHE B KaK OHO HAIpPaBJICHO?

Buaer Ne21
KpuBonuneiinoe  aBwkenue. [lpumepbl  Takoro  JABWMIKEHHS.  YCKOpPEHUS P
KPUBOJIMHEHHOM JBHYKEHUU.

HaiiTn cKansipHOE IIPOU3BEICHHUE: (41" —5j+6k ) : (—3i' +7j— k) :

WuBapuantsl npeoOpasoBanuil ['amunes. AOCOMIOTHBIM XapakTep OJHOBPEMEHHOCTH
COOBITHIA.

MOMEHT MHEepLUH CIJIOUIHOTO IMIMHPA (BBIBON).

I'paBuTanmonHbiii paauyc u ero ¢Qusnueckuid cmbica. «UYUepHas nplpa». Pasmepsl
Bcenennoii. I'paButanimonHas SHEprust apooOpa3zHOro Tesna (BbIBO).

buier Ne22
['paBuTanmonHas sHeprus mapa (BbiBox). [ paBUTalMOHHBIN pannyc (GU3HNUECKUid CMBICH).

AGCONI0THOE, OTHOCUTENIBHOE U MepeHOCHOE ABMXeHUs. DopMynbl 11 S, U M d NPH TaKUX

JIBIDKEHUSX.
Pa3BuTHe B3risaa0B Ha cKOpocTh cBeTa. OnbIT Pemepa.
CpenHsisi CKopocTh U MTHOBEHHAsi CKOpocTh. HarpaBieHrne CKOpocTH Kak BEKTOpa.

5. IlpaBuna cioXeHUsT HECKOJIBKHUX BeKTOpoB. Hailtu cymmy

a+b+c+d:
¢ (rpaduueckn)

\\\ﬁ$

7 Haiitu pa3HOCTb ClIeTYIOIINX BEKTOPOB:
G=5+6]—kub=-7{ -] +k

buaer Ne23

PaBHOMEpHOE BpamarebHOE ABUKEHUE. YTIIOBas CKOPOCTb U YCKOPEHUE, UX HAIIPABIICHMUS.
JlnHaMuKa Kak pas3zies MexaHukH. 3akoHbl HproTOHA.
OOuwmii mpuHIMN oTHOCUTENbHOCTH. [IpeoOpazoBanus Jlopenua.
PenstuBucTckuii  umnynbc.  OHeprus nokos.  CBsA3b  MeXAYy  PEISATHUBUCTCKUMHU
KMHETUYECKOM DHEPrUed U UMITYJIbCOM.

CtonkHOBEHHS. 3aKOHBI COXpaHEHUS MTPU CTOJKHOBEHHX (YIPYTHI M HEYNIPYTUN yAapHh).
Buaer Ne24
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O6006mennbiii 3akoH ['yka. ®usmueckuil cmpicn E. Mexanuueckoe HamnpshkKeHHE G H
OTHOcHTeNbHas nedopmarus €. TeH30pbI G U €.

CpaBHuUTENbHAS TA0JIMIIA TIOCTYIATEILHOTO U BPAIIATEILHOTO JIBUKCHHM.

Kak m3meHuTCS yckopeHue cBOOOmHOro majeHus ¢ BbicoTor? III xocMuueckas cKOpoCTb
(BeiBON). I1 3akon Kemnepa.

MoMeHT nHepIUHU AUCKA U MOJIOTO HUIUHIPA (BBIBO).

CKOpOCTh U YCKOPEHHE B BEKTOPHOW M KOOPAMHATHOU (popmax.

Buier Ne25
3akoHbl coxpanenus. [lonsTue npoctpaHcTBa U BpeMeHU. M30TpONHOCTh U OJIHOPOIHOCTH
MIPOCTPAHCTBA U BPEMEHHU.
OObsicHeHne abeppanuu cBeta u onbitTa @U30 Ha OCHOBE IIpeoOpazoBanuii JlopeHra.
Pabora npu BpamareabHOM ABM)KEHUU TBEPOTO Tela (BBIBOJ).
Pabota cun ynpyroctu (BsiBoj). [loTeHIIMAIbHBIE CHITBI.
Teopema IlITeitnepa — ['folireHca (BBIBO).

Buuer Ne26
Bekropnas npoussenenue. Haiitu: [d xb} ,THe d=6i —j+k,b=—+7]+3k.

JIBukeHHE Tena, OPOIIEHHOTO TOPU30HTAIBHO.

YpaBHeHne Memepckoro (BbIBO).

CpaBHuTeNbHAS Ta0NWIIA TIOCTYMATEIHLHOTO W BpAIIATSIBHOTO JBMXKEHWH. [lomHas
KUHETHYECKAs SHEPTHs TBEPJIOTO TElIa.

Heunepumaneubie cucreMbl otcueta. Cuibl WHepuuu (IIEPEHOCHAs, IEHTPOOEKHAS,
Kopuomnuca).

Buier Ne27
VYpaBHeHUs BUKEHUs TBepAoro Tena. Ctenenn cBoOobl. YIiibl Difnepa.
3aKOH COXpAaHEHHS MOMEHTa KOJMYECTBAa J[IBW)KEHUS. (BbIBOJ). YpPaBHEHHE MOMEHTOB
(BBIBOJ).
PaBHOMepHOE BpalarenbHOE ABWKEHHE M €ro XapaKTepUCTUKU. HampapieHue yrioBoit
CKOPOCTH U YTIIOBOTO YCKOPEHHS.
3axonsl Kemepa. [loctosnnas Kennepa. I'paBuTaninoHHblil paauyc.

Haiiti Motynb b = 6i —7 j —k . Kakue BeKTOpHBIE BEJMUYUHBI BBl 3HaeTe? [lepeunciuTs.

Buaer Ne28
MoMeHT nHepIMH TBEPAOro Tesla. MOMEHT MHEpLUH IHINHAPA (BBIBOL).
JIBrxeHue Tena, OpOIIEeHHOTO MO/ YIJIOM K TOPU30HTY (BBIBOJ).
CpaBHuTenbHas TabIMIA MOCTYNATEIbHOTO U BPAIlaTeIbHOTO JBUKEHHUN
Hedopmarus kpydenus. Ilepuon KpyTHIIBHBIX KoneOaHMW. YHpyrue M IUIaCTUYECKUE
nedopmanuu. Moaynb kpydeHus (GU3NUecKui CMBbICIH).

Haiitu ckansipHOe pou3BeeHNE d b= (41" -6j— k') . (i' +27+ 3k') :

Bbuaer Ne29
I'paBuTanmonnas sHeprusi mapa (BbiBonx). ['paBUTanMOHHBIN paanyc, ero (Quamvyeckuit
cMblIci. «YepHas qpipay.
Haiitu pa3HOCTb: 5—bl:(Si'+j—3k')—(4i'+6j+k')H a /vl;
. ——
Oueprusa ynpyrux nedopmanuil. IlnoTHocTs s3Heprum ympyrux aedopmanuil  amus

nedopMaruii pacTsKeHHe-CKaTHe U CABUTA (BBIBOT).
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3axonbl HploTOHA. YpaBHEHNE ABM)KEHUS MAaTEPUATIbHOU TOUKH.

Hentp w™macc. Teopema o nBwkeHuH I1eHTpa Macc. CpaBHUTenbHas TabIUIA
[IOCTYIATEIHOTO U BpalaTeIbHOrO JIBUKEHUI.

Buier Ne30

MOMEHT UMITyJIbCa CUCTEMBI MaTEPUAIbHBIX TOYEK. 3AKOH COXPAHEHMSI MOMEHTA UMITYJIbCA.
YpaBHeHHE MOMEHTOB (BBIBO).

[Torennmanbable criibl. PaboTa MOTEHIMANBHBIX CHIT (CHII TSKECTH, YIIPYTOCTH, TSATOTEHUS)
(BBIBON).
BpamatensHoe IBMKEHUE M €T0 KHHEMAaTHYECKUE XapaKTePUCTUKH (W, dn, dr, B, ¢, ®, T, v,
A, al‘lOJ’IH)-
AOCOIIOTHO HEyNpyTuid yap (BbIBOJBI).

Cdepudeckas cucteMa KOOpPAWHAT M €€ CBSI3b C JICKAPTOBOM cHCTeMOW kKoopauHart. Haiitu

BEKTOPHOE MPOU3BEACHUE [d xb] = (51" +6] -7k ) X (41" -3j- k)

Buaer Ne31.
@opMmynbl ClOXKEHHUs] cKopocTell B mpeoOpazoBaHusx JlopeHua (BeiBOA). SIBiserca nu
CKOpPOCTh MHBAapUAHTHOM BEeIMUMHOHN B peoOpazoBaHusx JlopeHua (BeiBox)?
Teopema Teitnepa — ['toiirenca. (BsiBoa). YeMy paBeH MOMEHT MHEPIIMM CTEPXKHS Maccoi
m U JJIMHON [ OTHOCUTEIBHO OCH, MPOXOASIIEH Yyepe3 OJJuH U3 KOHIIOB CTEPXKHS?
[MunuHapuueckas cCUCTEMa KOOpPAMHAT U €€ CBA3b C JEKapTOBOW CHUCTEMOW KOOpIMHAT.

Haiit a-b =(5i‘ —6j +k’)-(i' —k’+3j)
IT kocmuaeckast ckopocTh (BeIBON). I 3akoH Kermepa.

Pabora mnpu BpamareabHOM M IOCTYNATEIbHOM JIBMJKEHUSAX. MOIIHOCTh, K.ILJ.
Kunerndeckas 3Heprus B KJIACCUYECKOM U PEISATUBUCTCKOM CIIydasX.

Buier Ne32
Heunepunansnas cucrema orcuerta. [lepeHocHas 1 ieHTpoOekKHasi CUITbl MHEPIIUH.
CrenctBus npeobpazoBanuii JlopeHia (BbIBO).
Buner ycxkopenuit. M1306pa3uts rpaduyecku.
O0600u1enHsbIi 3akoH ['yka. ®@usndeckuii cMpica E. I'paduk 3aBUCMMOCTH  OTHOCUTEIHHOMN
nepopMaui OT MEXaHUYECKOro HanpsikeHus . [Ipeaensl ynpyrocTi U MpoyHOCTU. YTpyras
U TIacTuyeckast Jegopmaruu.
Kunernueckass sHeprus  TBepaoro Tena  (BeiBox).  CpaBHuUTeNnbHass — Tabnuia
MIOCTYIATEIBHOTO U BPalaTeJIbHOTO JIBUKEHUI.

Buaer Ne33

CkaysipHOE M BEKTOPHOE IpOU3BEACHUE. [[BOMHOE BEKTOPHOE NPOU3BEACHHE dx(b xc').

Haiiti MOzy/Tb BekTopa d =61 —7 ] +k .

KpuBonuHeliHOe JBM)KEHME W €ro KHHEMaTU4YeCKue XapakTepucTuku. [lodyemy
pPaBHOMEpPHOE KPHUBOJIMHEWHOE IBUKEHUE MPOUCXOAMUT Bcerjga ¢ yckopenuem? Kakoe 3To
ycKopeHue?

CpaBHUTENIbHAS XapaKTEPUCTUKA MOCTYNATEIBHOTO U BPAILATEIbHOTO ABUKEHUH.
OO0nsicuenue abeppanuu cBeta u onbiTa Gr30 Ha OCHOBE TIpeodOpazoBanuii JlopeHiia.
Pabora mpu mocTynaTelbHOM M BpamiaTebHOM ABMKEHHUSX. Mepa paOoThl. MOIIHOCTD.
KIIJI. beiBaet mu pabota orpuniarensHoii? Korma?

Buaer No34.,
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JIBr>KeHHEe 10 HAKJIOHHOW IUIOCKOCTU. 3aBHUCAT 1M YCKOpPEHUs UWIMHApPAa U IIapa,
CKaTBhIBAIOIIMXCS MO HAKJIOHHOM IMJIOCKOCTH C YIJIOM HAkKJIOHA O K TOPU30HTY, OT MaccChl
UUJIUHAPA U mapa? (0Ka3aTesbCTBO).

JlunaMuka Tel repeMeHHON Macchl. YpaBHeHHe Memiepckoro. (BeiBoa). PeakTrBHas cuia.
XapakTepucTuueckasi CKOpOCTh CJI0KHOTO MaHEBPA.

3aKkOH BCEMHUpHOTro TiroreHus. @usnueckuit cmbica G. HanpspkeHHOCTh M MOTEHIUAT
rPaBUTALMOHHOTO MOJIs 3€MJIM U UX 3aBUCUMOCTH OT BBICOTHI.

HaiiTi yrnoByo cKOpOCTbh U yIJII0BOE YCKOPEHHE TOUKH, TBUKYIIEICS COTNIACHO YPaBHEHUIO

@=A+Bt’ +Ct . B Kakux eIM1HULAX OHM U3MEPSIOTCA?
CpaBHeHUE MOCTYMATEIHHOTO U BpalaTeIbHOTro ABMKeHui. (Tabmuma).

Buier Ne35
YeM oTIMYAIOTCSA JBUKEHUS TPY30B MAcCOM mi M /2 Ha HENOJBM)KHOM M IOJBUKHOM
Osiokax? Haiitu yckopeHus Tpy30B a1 1 a2 B 1-oM u 2-0M cityyasix.
[{unnHapuyeckass M MOJIIpHAs CUCTEMbl KOOPAMHAT M UX CBS3b C JIEKapTOBOH CHCTEMOM
KOOpAMHAT. UeMy paBHbI IPOM3BEICHHS i X J, JXk, k-1, J-1,kx],ixk,1-]?
®opmyna [nonkosckoro (BbiBox). @OTOHHBIE PAKETHI.
Hedopmarus kpyuenus. Moayinb kpyuenus. [lepuos KpyTHIbHBIX KodeOaHUM. (BBIBON).
OO0ummit  mpuHOMN — OoTHOCHTENbHOCTH. llpeoOpaszoBanmst  Jlopenma. MHBapuaHTHI
npeoOpaszoBanuii Jlopenua.

Buiersr Ne36
Heunepunaneuele cucremsl orcuera. [lepeHocHas, HeHTpOOEKHAs U KOPHOIMCOBA CHIIbI
UHEPLUH.
CrnenctBust mpeoOpa3oBanwmii JlopeHa (BbIBO).
JIBIDKEHHE 110 HAKJIOHHOM MJIOCKOCTU. YeMy paBHO YCKOPEHHME a AMCKA, CKAaThIBAIOLIETOCS
10 HAKJIOHHOMW TJIOCKOCTH € YTJIOM HaKJIOHA O K TOPU30HTY?
CpaBHuTeNbHAs Ta0IMIA TOCTYNATEIBHOTO U BPaIlaTeIbHOTO ABUKCHHH.
3axonbl Kemnepa. Ilocrossnnas Kemnepa. I'paButanvonHbll paanyc U ero (pusnmdeckuit
CMBICII.

buaer Ne37
[TorenunanbHble cHIbl. PaboTa cuit TS¥KECTH, YIPYTrOCTH U TATOTEHUS (BBIBOJ).
Teopema Ilteiinepa-Itoiirenca (BbIBox). YeMy paBeH MOMEHT HHEpLUUH Iapa
OTHOCHUTEJIEHO OCH MPOXOIIEH 1o %2 paguyca mapa?
Tpaekropust, nyTs nepemenieHrue. CKOpOCTb U YCKOPEHHE B BEKTOPHOM M KOOpPAWHATHOU
dbopmax.
MoOMEHT KoiaudecTBa JBHKEHUS W MOMEHT CHJIBI CHCTEMBl MAaTEpUalbHBIX TOYEK.
BuyTpeHHUe U BHEIIHNE CHIIbL. Y paBHEHHE MOMEHTOB (BBIBOJ).

Haiitu Moxysns pamuyc-Bektopa 7 =ai +bj —ck . Enunauunsie optel i, j, k, A, 7. Ux
(bu3uvecKuit CMbICI.

Buier Ne38
Teopema Kenura (BbIBO).
AbcomoTHo Heynpyruil yaap. Kakyro 4acTe nmepBoHayalbHOM 3HEPruM IIApOB C MaccaMu
mi M m2 U CO CKOPOCTSMH L| U L2, COOTBETCTBEHHO, COCTaBJISIIOT TOTEPH DHEPTUU Ha
negopMaIrio MapoB B HEYIPYroM ynape?
YeM OTIMYAIOTCS JABWXKEHMS T'PY30B M| M M2 HA HETOABMXKHOM W TMOJABM)XKHOM OJokax?
Haiitu yckopenue a1 1 a2 B 000uX Cilydasx.
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ITpaBuiia ci10K€HHSI U BBIYUTAHUSI BEKTOPOB. CII0KUTH! 5/' \l; . Beiuects:
a

Haiiti Moy BekTopa 7 =5i +6) — Tk

3akoHsl HproTOHA.

VYpaBHEHHE ABMKEHUS MaTepHalibHOM Touku. CpaBHUTENbHAS Ta0NUIa MOCTYATEILHOTO U
BpAILATEIbHOTO JBUKECHU M.

Bomnpocsl k ko/L10KBHYMY Ne3

Buier Nel
[lepuoanueckuii mpouecc. ['apmoHuueckue KoyeOaHHs. YpaBHEHHE T'apMOHHMYECKHX
konebanuii. Amrumaryma, mepuon, (aza, dactora KoneOaHWA.  YpaBHEHUS
rapMOHHYECKOTO OCHUIUISATOPA (BBIBOL).
WuTtepdepentus u qudpakmus BoH. CTosane BodHBL. KOOpAMHATH y3JI0B B TyYHOCTEH
CTOSIYCH BOJIHBI (BBIBOJ).
bak Beicotoit h=1,5 M HanosHeHn Bojoil. Ha paccrosiuun d=1 M oT BepxHero kpas Oaka
00pa30BaJIoch OTBEpCTHE Maoro auaMmerpa. Ha kakom paccrosinuu [ oT 6aka majaer Ha
TIOJISL CTPYS, BBITEKAIOIIAS U3 OTBEPCTHS?

Bbuiernr Ne2

[Tepuonel koneGaHM MaTeMaTUYECKOT0, IPYKUHHOTO U (PU3MYECKOrO MasiTHUKOB (BBIBOJ).
CobctBennbie konebanusa. Yacrora cOOCTBEHHBIX KOJNEOAaHMH 3TUX MAasTHHKOB. LleHTp
KayaHus Qusnueckoro MmastHuka. [IpuBeneHnas panuHa. CBOWCTBO CONPSKEHHOCTH
(U3UYECKOr0o MasITHHUKA.

ITpupona 3Byka. Cuiia 1 rpOMKOCTb 3ByKa. DHEPrus 3ByKOBOI BOJIHBI (BBIBOJ). YIIbTPa3BYK,
€ro MoJy4yeHue U MpUMEHEHHE (BBIBOJ).

Onpenenuth MakCUMallbHblE 3HAYEHUS CKOPOCTH M YCKOPEHMsS TOYKH, COBEpIIaroIien

. . . T
rapMOHHYECKHE KOJeOaHus ¢ aMIUIUTYI0M 4=3 CM M IMKJINYECKOHN 4acTOTON @ = EC !

Buaer Ne3
Dddext Jomnepa. CKOpocTh 3ByKa B Ta3ax U €€ U3MEPECHHUE.
Bsizkocts sxuakoctu. @usndeckuit cMmbica 1. @opmyna [lyaszeitns (BbIBON).

Konebanusi TOYKM HPOUCXOAAT IO 3aKOHY x=Ac0s(a)t+(p0). B HEKOTOpBII MOMEHT

BpEMEHH CMellleHHe X TOYKM paBHO 5 cM, ee ckopocTh 20 cm/c u yckopenue (-80 cm/c?).
Haiitu ammuiutyny A, UMKIMYECKYyl0 4acToTy o, nepuoa 1 u dazy ¢ = (a)t+(p0) B

paccMaTpUBAaEMbIii MOMEHT BPEMEHHU.

buaer Neq
MexaHuKa JKHIKOCTEHM HM Ta30B. YeM OTIMYAOTCH JKHUAKOCTH OT Ta30B? 3aKOHBI
ruapoctatukn ([Tackams, Apxumesna, COOOIAIIMXCS COCYIOB). Y CIIOBHE TJIABAHUS TEI.
Bonnsl. [IpononbHbie U nmonepeuHbie BoJHBIL. {nrHa BoJgHBIL. CKOPOCTH pacnpoCTpaHEHUs
MIPOJIOJTFHOM U MTOTIEPEYHOM BOJIH B TBEP/BIX TeJaX (BBIBOT).
Haiitu BenmuunHy JTOOOBOTO COMPOTUBIEHUS CaMOJIeTa, HMEIOIIET0 KPbUThs TIoaanpio 40
M?, €CJIM M3BECTHO, UTO JIABJICHHE BO3AyXa MoJ Kpsuiom 10 H/em?, Han KpbLIOM 9,8 H/em?, n
YTO JIOOOBOE COMPOTUBIICHIE MEHBIIIE MObeMHOM cuiibl B 10 pas.

Buaer Ne5
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BonHoBasi moBepXHOCTb M (PPOHT BOJHBI. YPaBHEHUS IUIOCKOW M c(epuyecKoil BOJIH
(BeIBOJT). BOJTHOBO# BEKTOp M BOJTHOBOE YHUCIIO.
Teuenne xuaKoctd 1Mo Tpydam. CKOPOCTh KUAKOCTH B LHUIMHIPUYECKOH TpyOe (BBIBO).
['paguent ckopoctu. Ero nanpasnenue.
JIBe TOUKM HAXOATCA HA PACCTOSHUM 6 M U 10 M OT UCTOUHMKA MEXaHUYECKUX KOJIeOaHUH.
Haiitn pasHocTh ¢a3 koneOaHMii ITHX TOYEK, eciau rnepuoja konebanmii paser 0,05 c, a
CKOpOCTh UX pacnpocTpanenus pasHa 200 m/c.

buier Ne6
Yro Takoe «wuieanbHas» kuaKocTh? CrannoHapHOe TeueHue. 3akoH bepHysmin (BbIBOX).
VYpaBHEHHE HEPA3PBIBHOCTU CTPYH. [JuHamMuueckoe JaBieHue.
3aryxaromue Konebanus. Y paBHEHUE IBMKCHUS TP 3aTYXAIOMNX Konebanusx. JlekpeMeHT
3aTyXaHus U JorapuMuUUecKuil JekpeMeHT 3aTyxanus. x ¢pusndeckuit cmpici. Yacrota u
NEepUoJT 3aTYXAIOINX KOoJIeOaHni. AMIUIUTY/Ia 3aTyXaloMIUX KOJIeOaHuH.
Apeometp maccoit 50 T, umeromuii TpyoKy quaMeTpoMm d=1 cM, miiaBaeT B Bojae. ApeoMeTp
HEMHOT'0 MOTPY3UJIM B BOAY U 3aTeM IpEAOCTaBUIM caMOMYy cebe, B pe3yJbTaTe Yero OH
CTaJl coBepuIaTh rapMoHudeckue konedanus. Halitu nepuon T 3Tux konebaHui.

Buaer Ne7

BoinyxneHHble KosieOaHUs. YpaBHEHHE IBUKEHHS IPU BBIHYKIEHHBIX KOJICOAHUSIX.
Yacrota W  aMmiauTyAa  BBIHYXKICHHBIX  KojeOaHWUH.  AMIUIMTYAHO-4acTOTHAs
xapakrepucTrka. Pezonanc. Jlooporaocts. [llupruHa pe3oHaHCHON KPUBOH.

3akoH HeroTtoHa quis xunkoctu. Koadduuuent aunamuueckoi BI3KOCTH, €ro Gu3HYecKHii
cMpicii.  Yto Takoe rpamMeHT ckopocTH? CKOpPOCTh TEUEHMsI JKUIKOCTH IO
UIMHIPUYECKON TpyOe (BBIBO).

Haiitu Bo3Bpamatonyto cuity F B MOMeHT #1=1 ¢ 1 mojHyro 3Hepruto £ martepuanbHOU

TOYKH, COBEpIIAIOIIEH KoJiebaHusi 1o 3aKoHy x = Acoswrt, rae A=20 cwm; a):z% cl.

Macca m MaTepuanbHO TOUkH paBHa 10 .

Buier Ne§

VYpaBHeHHE JBUKEHHMS TPU BBIHY)KJIEHHBIX KOJIEOaHUSIX. AMIUIMTYIHO-4aCTOTHAS
XapaKTepUCTHKa BBIHYKICHHBIX KonebaHuid. Pe3zonanc. J[oOpoTHOCTP U ee CBS3b C
Jorapu@MUUecKUM JeKpeMeHToM 3aTyxaHus. [lluprna pe3oHaHcHOM KpUBOH.

3akoH Crokca. BeiBon (opmyinel it ko3 duiimenTa BI3KOCTH NpU MAJACHUU IIapuKa B
BSI3KOM JKHUJIKOCTH.

B oTkpbITyto ¢ 06oux KoHIIOB U-00pa3Hylo TpyOKy C IUIOIIA/bI0 MONEPEUYHOr0 CEUECHUs
$=0,4 cM? GBICTPO BAMBAIOT PTYTh Maccoit m=200 2. Onpenenuts nepuon T koneGanmii

pTyTH B TpyoKe. [I1oTHOCTH pTyTH 13,6-10° Kr/ M.

Buier Ne9
VYpaBHEeHHE T'apMOHUYECKOro ocuusuisatopa (BeiBoa). Ilepuon xonebanus Qusnueckoro
MasiTHUKa (BeIBON). [IpuBenennas anuna. Llentp kauanus. CBOWCTBO CONMPSKEHHOCTH.
BosiHoBoe ypaBHeHUE (BBIBOJ).

Boga teder o tpy6e nuamerpom d=5 cM co cpenHel ckopocThio L=10 cm/c. OnpeaenuTsb
uucno PeifHonbaca Re wu  ykasaTh XapakTep TeueHHs Kuakoctw p =10 ke/wm’;

Mo = 10° Ia-c

Buier Nel0
Yro Ttakoe ‘“‘coOcTBeHHbIE” KojeOaHMs? DHEprusi rapMOHHUYECKHX KoseOaHuil. OOuiee
yCIIOBHE TapMOHUYHOCTHU Kosie0aHUH (J10Ka3aTh).
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JloGoBOe COMpPOTHBICHHE W TMOAbEMHas cuia. [IpuduHBI JTOOOBOTO COMPOTHBICHUS B
“uaeanbHON” KUAKOCTH W B BA3KOW JKUIKOCTU. JlaMuHapHOe W TypOyJeHTHOE TEueHHE.
Kputuueckoe unciio Re s ABMKyIerocs B )kUAKOCTH mmapuka. Uro onpenensieT Rewpur?
MumMoO HENMOJABMKHOTO 3JIEKTPOBO3a, T'YIOK KOTOPOTO JaeT curHaia yactotoil vo=300 I'm,
mpoe3kaeT moe3q co ckopocthio u=40 m/c. KakoBa kaxymiascs 4acToTa V TOHA s
Maccaxupa, Korjaa: a) moes 1 mpuOIrmKaeTcs K 2JIEKTPOBO3Y; 0) Korjaa ynainsieTcs: OT Hero?

Buier Nell
VYpaBHEeHHE IUIOCKOM BOJHBI, PacCHpOCTPAHSIONMICHCS B MPOU3BOJILHOM HaIpaBICHUU
(BrIBOA). BOTHOBOI1 BEKTOp M BOJTHOBOE YHCIIO.
[Torpanuunslii croit u ero Tommmuaa. Yucno PeitHonbaca. JlamuaapHoe U TypOyJIeHTHOE
teuenue. Kpurndeckoe uncio Re jqyis paznuunbix cinydaeB. 3akoH CTokca.
Haiitu nmeproa cBOOOIHBIX MaJIbIX KOJI€OAaHUN CTPYHBI JUIMHOW 1 M ¢ Tpy3UKOM Maccoi 1
T, YKperieHHbIM Ha ee cepeanne. Hatspkenue nutu 10 H. Maccoii cTpyHbl mpeHeOpeyb.

buier Nel2
OHeprus 3ByKOBOW BOJHBI (BBIBOJ). BEKTOp MIOTHOCTH MOTOKAa 3HEPTUU (BEKTOpP YMOBA).
3aryxaHue BOJHbI. MHTEHCHBHOCTb BOJHBL. Koa(pduIMeHThl 3aTyxaHHs M IMOIJIOLICHUS
BOJIHBI.
['apmonnueckue konebaHusa. AMIUIMTYAa, nepuod, ¢asza, dYacrorTa TapMOHMYECKHX
KoJieOaHuH. Y paBHEHNE TAPMOHHYECKOTO ocuiuIsATopa (BbiBo). [IpuMepbl rapMoOHUYECKUX
KoJIeOaHU .

Omnpenenuts CKOPOCT 3ByKa B asore u Bogopone mpu T=400 K.z, =28-10" ke / monv;

My, = 2107 k2 / monw;

Bbuier Nel3

VYpaBHeHHEe TapMOHMUYECKOro ocuuuisatopa (BbiBon). Ilepron koneGaHuit mpyXKMHHOTO
MasiTHHUKA (BbIBOZT). YacToTa COOCTBEHHBIX KOJeOaHUH MPYKUHHOTO MasiTHUKA.
[Tpupona 3Byka. Cuiia 1 TPOMKOCTh 3BYKa. DHEprusl 3ByKOBOM BOJHBI (BBIBOM). DPdeKT
Jomnnepa. CkopocTh 3ByKa B ra30BOM cpelie.
JlaTynnbiii mapuk auamerpom d=0,5 MM nanaer B rmiepune. OnpeaennTb:

1) CKOpPOCTBH L PaBHOMEPHOT'O ABM)KEHHUS LIapUKa.

2) saBnseTcs JM  OpU  ATOM  CKOpOCTH  OOTeKaHMe IIapuKa JIaMUHApHBIM?

p.wm :8,55103 K%WS ; pzﬂuu :1’26103 K%‘/B ; nmuu :1’48 Ha.c .

buier Nel4
WNurepdepenus u nudppaxuus BoaH. CTosgyue BOJHBL. Y CIOBUE MUHTEPPEPEHLIMOHHOTO
MakcuMyma U MUHUMyMa. KoopauHaTs! y3/10B ¥ IIy4HOCTEN B CTOSYMX BOJIHAX (BBIBOJ).
[IpencraBieHne rapMOHHUYECKHMX KoyiebaHMM B KOMIUIEKCHOM ¢opme. CroxxeHue
rapMOHUYECKUX KojeOaHuil. buenus.

Touka ydacTByeT B JByX OJMHAKOBO HaNpaBICHHBIX KoleOaHUAX: X, =A sinwt u

x,=A,coswt, tone A=l cm; Ax=2 cm; o=l ¢!, Onpemenute ammauTyny A

pe3yIbTUPYIOLIETO KoseOaHMs, €ro 4acToTy V U HadalubHYI0 (a3y ¢o. Haiitu ypaBHeHune
3TOTO JIBUKEHUSI.

buaer Nel5
Uem oTnuyaroTcs >KUAKOCTH OT Ta30B? 3akOHBl TUIPOCTATUKU. 3akoH bepHymu.
JnHaMmudyeckoe gaBlICHHUE.
BonroBoe ypaBHenwue (BbiBox). Oneparop Jlammaca.
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MomtHocTs N M30TpOMHOIO TOYEYHOIO0 MCTOYHMKA 3BYKOBBIX BOJH paBHa 10 Brt. Kakosa
cpeaHss oObeMHasl TUIOTHOCTb i SHEPruM Ha paccTOsSHUM =10 M OT UCTOYHHKA BOJH?
Temnepatypa T Bozayxa pasHa 250K.

buaer Nel6
3akoH HproToHa ns XKUAKOCTH. ['paue€HT CKOpPOCTH, €ro HampapieHue. Pu3ndyeckui
cMbIca Ko dunrenTa Ba3kocTu. 3akoH CTokca.
CKopocCTh pacpoCTpaHEHHUs YIIPYTUX BOJH B TBEPABIX TeNax (BBIBOI).

o o % o
Haiitu otHOIIEHHE CKOpPOCTCH 3BYKa —L B BOOOPOAC U YTJICKUCIIOM Ia3C¢ NIIpu OAUHAKOBOU
L
2

TeMIIepatype rasos. ( 4, =2- 107 ke / monw ; Heo, =44 107 x2/ monw ).

buier Nel7

['apmonnueckue konebanus. A, T, ¢, @o, ®, Vv TapMOHUYECKUX KoyieOaHWI. YpaBHECHUE
FapMOHHMYECKOTO OCHUIIISATOPA (BBIBO).

CKOpOCTb TEUEHHUS BS3KOW >KMIKOCTU MO LWIMHApPUYECKOoH TpyOe (BbIBOM). I'pamueHT
CKOPOCTH U ero HampasieHue. JlamuHapHoe U TypOyneHTHoe TeueHue. Uucno Pelinonbaca.
TonmuHa MOrpaHuYHOrO CJ10s. SIBIsEeTCs JIM OHA MOCTOSTHHOM BETMYMHOM?

Boma Ttewer mo kpyrmoit Tpybe mmamerpom d=5 cM co cpemHeil ckopocThio L=10
cm/c.Onpenenuth uucio PeiiHonpaca Re M ykasaTb XapakTep TEYEHUs HKHMJIKOCTU

(J:aMHHApHOE WK TYPOYICHTHOR) O, , = 10° ke / m*; N0 = 107 a-C.

Bbuaer Nel8

OOTekaHue Tel «MAeaIbHON» U peallbHOM KUJKOCTBIO U ra3oM. JIoOoBoe conpoTuBIEHUE U
noabeMHas cuwia. Lupkymsuus ckopoctd u  dopmyna XKykosckoro-Kyrra. Oddexr
Marnyca. (00bsCHEHHE).

YpaBHeHHeE III0CKOM BOJIHBI (BbIBOT). BOTHOBOE 4MCII0 M BOJTHOBOM BEKTOP.

[Inockast 3BykoBasi BoiHa umeer nepuoa T=3 mc, ammautyny A=0,2 MM U JUIMHY BOJIHBI
A=1,2 m. lns TOYeK cpeipl, YAAJCHHbIX OT UCTOYHMKA KOJeOaHWH Ha pacCTOSHUE X=2 M,
Haiiti: 1) cmemenne y(x,t) B MOMEHT 11=7 MC; 2) CKOpOCTh 1/(x,1) 1 yckoperue (x,?)

B TOT )K€ MOMEHT BpeMeHu. HauanbHas ¢asa pasna 0.

Buier Nel19
VYpaBHEHHE IUIOCKOM BOJIHBI, PAacHpOCTPaHSIONIEIHCS B MPOU3BOJILHOM HalpaBlIeHUN
(BeiBOA). BomHOBOe wuymcio u BonHOBOM Bekrop. Koadduumentsl 3aryxaHus u
MOTJIOIIEHUS BOJHBI.
[Tagenue mapuka B BA3KOHM kuakocTu. BeiBox ¢opmynsl ans pacdera kodpduimeHta
BSA3KOCTH 1 ’KHUIKOCTHU. 3aKoH CTokca. PU3NUECKUI CMBICT 1.

Konebanusi TOYKM TPOUCXOMAT MO 3aKOHY x=Acos(a)t+(p0). B HekoTOpbIi MOMEHT

BPEMEHM CMELIEHHWE X TOYKM paBHO 10 cM, €€ CKOpPOCTb M YCKOPEHHE DPaBHBI
cootBercTBeHHO 30 cM/c u (-100 cm/c?). HaiitTn aMmmuTyny A, IUKIMYECKYIO 9acTOTy O,
nepuon T u pazy ¢ = (a)t + (/)0) B pacCMaTpUBAaEMbIl MOMEHT BPEMEHHU.

Buier Ne20.
Uto Takoe 3BykOBbIe BOJHBI? CHila, TPOMKOCTb, MIHTEHCUBHOCTh 3BYyKa. YJbTPa3BYK, €ro
nosiydueHue u npumeHenue. Dpdexr omrepa.
®opmyna [lyazeiins (BbiBog). Pusnyeckuii cMbici ko3 duiireHTa BI3KOCTH 1.
3Byk uwacrtotoi v=500 I'm pacmnpoctpansiercss B azore mpu T=300 K u P=100 xIla.
Ammuutyna 3BykoBoro aasieHus Po=1 Ila. Onpenenuts ammnutyny A xonebaHuil yacTuiy
azora.
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Buier Ne21
BreinyxaeHHsie KoeOaHus (ypaBHEHHE TBIKCHUS). AMIUTUTYAa U 9acTOTa BBIHYKIEHHBIX
KojeOaHui. AMIUIMTYIHO-4YaCTOTHAsl  XapaKTEPUCTUKA BBIHYKIEHHBIH  KoJeOaHUU.
Pe3onanc. Jlo6potHoCTs. [llnpuHa pe3oHaHCHON KPUBOIA.
[Tepuon xoneGaHuii MPY>KUHHOTO MasTHHUKa (BbIBOA). YacTora COOCTBEHHBIX KOJIEOAHUI
MPYKUHHOTO MasiTHUKA.
ITepuon To coOCTBEHHBIX KOeOaHM TPYKUHHOTO MasTHHKA paBeH 0,55 c. B Bs3ko# cpene
MepuoJl TOro *e€ MasTHUKAa cTtan paBHbIM 0,56 c. OnpenenuTh pEe30HAHCHYIO YacTOTY
KOJIEOAHUH Vpes.

Buuer Ne22
CoOctBeHHble KonebaHusA. ODHEPrus TapMOHMYECKMX KojebaHuil. MakcuManbHas
KMHEeTHYecKass U MaKCHMalbHasl MOTEHLHAaJIbHAsl SHEPrusi TapMOHUYECKUX KOJIeOaHUU.
OO6iee yciaoBue TapMOHUYHOCTH KOJIeOaHUH (J0Ka3aTeIbCTBO).
3akoH Hprorona mns xuakoctu. 3akoH Crokca. dusmyeckuid cmbicn M. YTo Takoe
TPagUueHT CKOPOCTHU KHUAKOCTHU MPU TEUCHUH KUJIKOCTH B IIMIIMHIPUYECKON TpyOe?
B ropH30HTanbHO PacloNoKeHHOH Tpybe ¢ miomanso S1=20 cM’ TeueT KMAKOCThb. B
OHOM MecTe Tpyba MMeeT CyKeHHe C IUIOIanblo cedeHus S;=12 cm’. Pasmocts Ah
YpOBHEN B JBYX MAaHOMETPUYECKUX TPYOKaX, YCTAHOBJIEHHBIX B IIUPOKOHM M Y3KOM
yacTax TpyOsl, paBHa 8 cM. OnpeaenuTs 00beMHbBIN pacxo Qv KUAKOCTH.

buier Ne23
BonnoBoe ypaBuenue (BbiBon). Onepatop Jlamnaca.
VYpaBHeHUE ABMKEHHS MPU 3aTYXAIOLUMX KojdeOaHUsAX. AMIUINTY/Aa U 4YacTOTa 3aTyXaroLuX
KosneOannii  (BbIBOJ). JleKpeMEeHT | JorapuMHUUYECKUil JeKpeMeHT 3aryxaHus. Ux
(bu3nueckuit CMbICI.
Bonna pacnpoctpansiercss B ympyroil cpeae co ckopocteio L=50 wm/c. Haummensluee
pacctosiHie Ax MEXIy TOYKaMu cpelbl, (a3pl KojaeOaHWH KOTOPBIX MPOTHUBOMIOJIOKHBI,
paBHO 2 M. OnpeenuTh YacToTy vV KoleOaHUuH.

Buuer Ne24
OHeprust ynpyroil BOJHBI U CpeJHEe 3HaueHHe OOBEMHON IIOTHOCTH SHEPrHH (BBIBON).
Bektop YmoBa-Ilolitnara. UHTEHCHBHOCTD BOJIHBI.
VYpaBHeHHEe Hepa3pbIBHOCTH U ypaBHeHue bepHymm (BbeiBonx). Kak  oOpasyercs
«BcachIBarou» 3Q ekt B KaporopaTope?
Haiitn Bo3Bpamaronyro cuiny Fr B MomeHT t1=1 ¢ u monHyroo sHepruto E marepuanbHON
. 2T
TOYKH, COBEpIIaroiel koyiebaHus 1Mo 3aKoHy x=Acosawr, tae A=20 cwm, a):?c .

Macca m Touku paBHa 10 r.

Buier Ne25
®dusndeckuil MasSTHUK W TepHoJ ero koseOanuii (BbiBox). IlpuBenennas mmuna. LleHTp
Ka4aHHUs ¥ CBOMCTBO CONPSIKEHHOCTH (PU3NYECKOT0 MATHUKA.
IIpupona 3Byka. Cuiia U TpOMKOCTh 3ByKa. CKOPOCTh 3ByKa B Ta30BOM cpejie. Y IbTPa3BYK,
ero noyiyueHue u npumenenue. Dddexr Horepa.
Tonkuil 00pyd, MOJABELIEHHBIH Ha I'BO3/b, BOUTHIM FOPU30OHTAIBHO B CTEHY, KoyieOaeTcs B
IUIOCKOCTH, TapaiiensHoi creHe. Paamyc R obOpywa paBen 30 cm. Haiitm nmepuon T
Kojebanuit oO0pydya. MoMEHT WHepuuu oOpyda OTHOCHTEIBHO OCH, IMPOXOMSIICH depes

neHTp Macc, pases J, = mR’
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Buaer Ne26
Dddexkr Marnyca. JloboBoe CcONMpOTHUBICHHE H TOABEMHAs CWiIa. [pU NPUIHNHBI
BO3HUKHOBEHUS JJOOOBOTO COMPOTHUBIICHUS B BS3KOW KUAKOCTH. [lombemMHas cuiia Kpblia
camonera. @opmyna JKykosckoro-Kyrra.
®opmyna Ilyaseiins (BbIBOL).
B 1pyGe c BHyTpeHHUM auameTpoM d=3 cMm TedeT Boaa. OmnpenenuTh MaKCUMalIbHBIN

MacCoBblil  pacxox BOABL Qmax [PU  JAMHHAPHOM TCUCHHU. O, =10’ ke / m’;

Mo =107 Ia-c.

Buaer Ne27
CKOpOCTh TE€YeHHS BSI3KOM KMAKOCTH MO TpyOe (BhiBox). JlaMmmHapHOe M TypOyJIeHTHOE
teueHusi. UeM ompenensercs xapaktep TedeHusi? Uto Takoe rpamueHT ckopoctu? Ero
HampasieHue. Yucno PeiiHomnbaca.
["apmonnueckue kosebaHus. YpaBHEHHE TapMOHMUYECKOro ociuuiaTopa (BeiBox). Ilepuon
KOJICOAHUH MaTeMaTHYECKOTO MasiTHUKA (BBIBOJT). DHEPTUsl TAPMOHHYECKUX KOJICOaHHH.
Onpenenuts nepuox T 3aryxaromux kosebanui, ecau nepuo To cOOCTBEHHBIX KOJeOaHMi
cHCTeMBI paBeH | ¢, a morapudmuyeckuii qekpeMenT 3aryxanus 0=0,628.

Buuer Ne28
VYpaBHeHHE 3aTyxalommMx KojeOaHuil. AMIUIMTYJa M 4YacTOTa 3aTyXarolluX KOoJeOaHWH.
JlexpemeHT 3aTyxanus. Jlorapupmuyeckuit qekpeMenT 3aTyxanus. Vx ¢usndeckuii cMmbica
(BBIBOABI).
[Tagenue mapuka B BSI3KOH XKUAKOCTU. BbiBon Gopmyssl miist KodQpUIMeHTa BI3KOCTH M
KUJKOCTU. PUBHUYECKHI CMBICI 1.

Konebanuss TOYKHM NPOMCXOAAT MO 3aKOHY x=Acos(a)t+(p0). B HekoTOpBIE MOMEHT

BpPEMEHH CMEIeHHe X=5 cM, ckopocTh X =20 cm/c, yckopenue x =-80cu/c”. Haiitu A,

o, T, p= (a)t + (po) B pacCcMaTpUBaEeMbIif MOMEHT BPEMEHH.

Buier Ne29

Wutepdepenius u qudpakius BoIH. YCIOBHS max U min uHTepdepeHuud. BomHoBas
MOBEPXHOCTh U PpOHT BONHBI. CTOsTuMe BOJTHBL. KOOpAMHATHI Y3J710B U MIyYHOCTEH CTOSTUCH
BOJIHBI (BBIBOJ).

DHeprusi ynpyroil BoiHbI (BbIBOA). CpenHee 3HaueHHE OOBEMHOW TUIOTHOCTH SHEPTUH
BOJIHHI (BBIBOMT). BekTop YMmoBa.

OnpenenuTh KaXYIIYIOCS 9acTOTY V 3BYKOBOTO CHTHAJIa, BOCIPUHUMAEMOTO MalTHHUCTOM
CKOPOTO MO€3/1a, €CJIM CKOPBIA M0e3/1 MPUONIMKAETCS K CTOSIIEMY Ha MyTSAX AJIEKTPONOe3ay
CO CKOPOCTBIO V=72 KM/4ac. IJIEKTPOMOE3/1 MOJAET 3BYKOBOM cUTHAJ 4acToTou vo=0,6 kI 11.

Buner Ne30

VYpaBHeHHE IUIOCKON BOJIHBI, PacCHpOCTPAHSIONIENWCS B IPOU3BOJIBLHOM HAaNpaBiIE€HUU
(BbIBON). BonmHOBOE 4MCIO M BOJHOBOM BEKTOp. AMIUIMTYHa, ¢a3a, JUIMHA BOJIHBI U
CKOPOCTh pacIpOCTPAHEHHUs BOJIHBI.
O dexr Homepa. YapTpas3ByK, ero noiydeHue u npumenenue. CKOpocTh 3ByKa B Ta30BOM
cpene. AKyCTUYECKOE U yeIbHOE aKyCTUYECKOE COIIPOTUBIICHMS.
OnpenenuTts JUIMHY O€ryiiei BOJIHBI A, €CIIH B CTOSIYCH BOJIHE pacCTOSTHUE [ MEXITY:

1) mepBo# M 1EBATON My4HOCTSIMH paBHO 20 cM;

2) mepBOH M LIECTHIM y3JI0M paBHO 20 cM.

Buaer Ne31
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1. Tlepuommueckuii mporecc. [apmoHuveckue KoneOaHus (ypaBHEHHE). AMIUINTYAA,
niepuon, (aza, yactora KoseOaHuii. Y paBHEHHE TaApPMOHUYECKOTO OCIUIUIATOPA (BBIBO).

2.  HWurepdepenmus u qudpakmuus BoiaH. KorepeHTHBIE BOJHBI, YCIOBUS BOSHUKHOBEHHS Max
u min uHTepdepenuuu. Crosune BoiHbl. KoopauHaThl y370B M MYyYHOCTEH CTOsSYEH
BOJIHBI (BBIBOJ).

3. B mupokoil 4acTu TOpPU30HTAJIBHO PACIIOJIOKEHHON TPyOBl Te4eT HEPTh CO CKOPOCTHIO
L1=20 M/c. OnpeaenuTs CKOPOCTh L2 HEPTU B Y3KOW YacTU TPYOBI, €cou pasHOCTh AP
JABJICHUN B IMUPOKOM M y3kux dvacTsax ee paBHa 10 klla. IlmotHocTh p HedTH paBHa
0,9'10° xr/m>.

Buer Ne 32
1. VYpaBHeHue TIIOCKOW BOJHBI (BBIBOA). BoaHOBOE 4mciO W BOJIHOBOW BekTop. BomHOBas
MOBEPXHOCTh U (PpoHT BoNHBI. CKOPOCTH PACIPOCTPAHEHUS MPOAOIBHBIX M TOMEPEUHBIX
BOJIH (BBIBOJ). J[7TMHA BOJTHBL.

F
2. Yem oTiMuaroTca XKUAKOCTU U Ta3bl OT TBEpAbIX Teda? B ueM pasHuna mexmay P:E 51

F
O-:E? 3akonbl ruapoctatuku. (Ilackans, Apxumena, cOOOIIAIOIIUXCS COCYIOB).

VYcnoBue mtaBaHus Te (BBIBOT).
3. Ammuutyna 3aryxawoomux koneOanuil 3a 10 mMuHyT ymeHbmmiach B 5 pa3. Onpenenutsb
KOd(pUIIMEHT 3aTyXaHHUs .

Buier Ne33
1. ®uznyeckuii MasSTHUK: mepuo] KoieOaHui (BBIBOA), MPHUBEICHHAS JJIMHA, [ICHTP KayaHWs,
CBOMCTBO COMPSKEHHOCTH. Y PaBHEHUE TAPMOHUYECKOTO OCIIUIUIATOPA (BBIBO).
2. BonHoBOe ypaBHEHUE (BBIBOJ).
3. Jlarynuslii mapuk auameTpoM d=2 cM MajaeT ¢ MOCTOSHHOW CKOPOCTHIO B TIIUIIEPHHE.
SIBasieTcst 1M BUKEHUE TIUIEPUHA, BHI3BAHHOE MAaJCHHEM B HEM IIapuKa, JJaMUHAPHBIM?

pﬂam. :8’55'103 KZ/MS; ﬂzﬂuu = 1,48 Ila-c.

Buaer Ne34

1. CkopocTh TeueHMs BSI3KOM >KMIKOCTH IO LWIMHApUYEcKoil TpyOke (BbIBOX). I'pamueHt
ckopocTH. JlamuHapHoe u TypOynenTHoe Teuenue. Yucno PeliHonbaca.

2. Wnrepdepenuus BoaH. KorepenTHsle BoiHbl. CTOosuMe BoJHBL. KoopauHatel y3iao0B U
MYYHOCTEN CTOSIYEH BOJHBI (BBIBO).

3. Huck paguycoM R=50 cm kosebneTcst OKOJO TOPH3OHTAJILHOW OCH, MPOXOJsIlel yepes
CepeuHy pajauyca AMCKa MEepPHEHAMKYISIPHO IUIOCKOCTH Aucka. OmpenenuTbh Mepuos
KOJIeOaHUH TaKOro MasTHUKA U MPUBEIEHHYIO ATUHY L.

Buier Ne35

1. 3axonsl rtuapocratuku (ITackans, Apxumena, COOOMIAIOIIMXCS COCYIOB). YCIOBHE
TIJIaBaHUs TeJ (BBIBOI).

2. VYpaBHeHHE JBM)KEHUS MPH BBIHYXKJIEHHBIX KOJeOaHMUSX (BBIBOM). AMIUIUTYAHO-4aCTOTHAs
XapaKTepUCTHKA BBIHY)KJIEHHBIX KoieOaHuil. Pe3oHaHc U pe3oHaHCHas 4acroTa.
Pe3onanchas ammuryna. Jlooporocts. lllupruna pe3oHaHCHONW KPUBOH.

3. Onpenenutsb JorapupMHUUECKUIl TEKPEMEHT 3aTyXaHus ® CUCTEMBbI, JUIsl KOTOPOH PE30HAHC
HaOII0JaeTCsl IPU YaCcTOTE, MEHBIIEH cOOCTBeHHON 9acToThl Vo=10 kIt Ha Av=2 kI 11.

Kpumepuu ¢hopmupoeanus oyenok (oyenusanus) Koan0Keuyma no memam OUCUUNIUHbL
JlaHHBIN OMpOoC SBISETCS OJHUM W3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHUW CTYIEHTOB IIO

JTUCLUIUIMHE «JJeMeHTapHas (U3MKa U MaTeMaTHKay», KOTOPBI MOXeET ObITh OCYILECTBIIEH, KaK B

MUCHbMEHHOMW, TaK U B YCTHOH (opme. Pa3BEpHYTHIN OTBET CTyJEHTa JOJKEH MPEICTaBIATh COOOM
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CBSI3HOE, JIOTHYECKU TOCIIEIOBATEIEHOE COOOIIECHHE Ha 3aJaHHYI0 TEMY, ITOKa3bIBaTh €0 yMCHUE
IPUMEHATh OmlpenesieHus. [Ipu  OIEHKe OTBeTa CTYAEHTa CIIEAyeT PYKOBOJCTBOBATHCS
CICAYIOIIUMU KPUTCPUAMU, YUUTHIBATD!:

—  IIOJHOTY U NMPaBUILHOCTh OTBETA;

- CTCIICHb OCO3HAHHOCTHU, IOHUMAHUS U3YYCHHOI'O,

—  S3BIKOBOE OPOPMIICHHE OTBETA.

B pezynvmame Kkonnoxkeuyma o0yuarouuxca oyeHusaom no ciedyiouum Kpumepuam:

«OMAUYHBIL  (BLICOKUL) YPOBEHb KOMNEemeHyuu» - CTaBUTCA 3a PadOTy, BBINOJIHEHHYIO
MOJTHOCTBIO 0€3 OMIMOOK M HEJO0YETOB; OOYYAIOLIUICS EMOHCTPUPYET 3HAHUE TEOPETHYECKOrO U
MPAKTHYECKOr0 MaTepuaa 1o TeMe npakruueckou padotsl, pemeno 100% 3amay;

«xopowiutl (HOPMANbHBIL) YPOBEHb KOMNemeHyuu» - CTaBUTCS 3a paloTy, BBHIMOJIHEHHYIO
MOJTHOCTBIO, HO TIPH HAJTMYUH B Hel He OoJiee 0THOM HerpyOoi omMOKH U OHOTO HeJo4eTa, He Ooree
Tpex Heno4yeroB. OOy4aroIMICs JIEMOHCTPUPYET 3HAaHHE TEOPETUYECKOT0 M IMPAKTUYECKOTro
Marepuaia 1o TeMe MPaKTHUECKOH paboThl, JOMycKas HE3HAYMTEIbHBIE HETOUHOCTU IPU PEIICHUH
3anay, perieHo 70% 3anauy;

«V00671emeopUmenbhblll (MUHUMATLHBIL, NOPO20BbIL) YPOBEHb KOMNEmeHyuu» — CTaBUTCS 3a
paboty, ecnu GakanaBp MPaBUILHO BBIMOJHWI HE MeHee 2/3 Bceil paboThl WM JOMYCTHI He Ooee
OJIHOM Tpy0oil OIIMOKM U IBYX HEJO0YETOB, HE OoJiee OHOW IpyOOi U OJHOM HerpyOoi OmMOKu, HE
Oonee Tpex HErpyobIX OMIMOOK, OAHOW HerpyOoil. OOydvaromiuiicss 3aTpyqHseTCs C TMPaBHIbLHON
OLIEHKOM NPEJIOKEHHOM 3a1auu, JaeT HEMOJHbIN OTBET, peleHo 55% 3agau.

«Hey008IIemBopUMeNbHblll (HUMCe NOPO208020) YPOBeHb KOMNemeHyuu» — CTaBUTCA 3a padoTy,
€CJIM YMCII0 OUIMOOK M HEIOYETOB MPEBBICHIIO HOPMY JUISl OLICHKH 3 WIIM TIPABHJIBHO BBIIIOJHEHO MEHEe
2/3 Bceit paboTbl. O0y4JaronuMiicsa 1aeT HEBEPHYIO OLICHKY CUTYaIH, perieHo meHee 50 % 3aiaud.

WtoroBelii 0ami, B COOTBETCTBHH C YCTAHOBJICHHBIMH KPUTEPUSMH, OIPEICISICTCS
npernogaBareneM. MaKCUMadbHOE KOJMYECTBO OauioB 3a JaHHBIA BUJ KOHTPOJISI MOJXKET
coctasiAarh oT 0 — 8 6asL10B.

5.1.3. Ouenounvie mamepuaivl: mecmogole 3a0anus no OucuunIule (KOHmpoaupyemas
komnemenyus OIIK-3). Iloanwtii nepeuens mecmoegwvix 3adanuil npeocmaenen ¢ JOUC —
http://open.kbsu.ru/moodle/course/view.php 2id=1241)

1. ITmommaas 60KOBOM MOBEPXHOCTH KOHYCA Ssox (L-00pazyromasi):
1. 2aR°L; 2. nRL; 3. 2nRL?% 4. 2nRL.

2. O6véM tmnuHApa (H 1 R — BbICOTa U pajilyC OCHOBAHUS IIMJIMH]IPA):
LoiR°H;  2.27RH;  3.onRH; 4.R°HL

3. [Tmomanas cdhepsr S:
1. 47R?; 2. 47°R; 3. 2nR?; 4. 4nR.

4. ITnomaab OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA Spox (L-0Opazyrorias):
1. nRL; 2. (R+1)L; 3. m(R+r)L?%; 4. i°RL.

5. O6béM Konyca V:

1. %nRH; 2. éﬂ;RzH; 3, %nRZH; 4. %nRHZ.
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6. [Tnomanas 6OKOBOI MOBEPXHOCTU MUTUHAPA Seox:
.27R?H;  2.nR°H;  3..7RH; 4. nRHZ
7. JlnuHa OKpY»KHOCTH paauyca R:
1. nR; 2. mR?%; 3. 47R; 4. 2nR.
8. Ilnomans kpyra paguyca R:
1. 2nR?; 2. R?%; 3. 27nR; 4. 4nR>.
9. lnmna nyru paauycom R:
1. ; 2. ; 3. ; 4.
10. Teopema KOCHUHYCOB:
1. ¢’=a’*+b>—2ab cosy; 2. ¢*=a’+b>+2ab cosy;
3. ¢>=a’~b*+2ab cosy; 4. c*>=a’-b>-2ab cosy.
11. Teopema cunycoB (R-paanyc OMMCaHHOW OKPY>KHOCTH):
L. ; 2. ; 3. :
12. IInomans TpoU3BOIBLHOIO TPEYTOJIBHUKA S:
1. %ab siny;
2. pr (r-paamyc  ONUCAaHHOW  OKPY>KHOCTH, MIOJIyTIEPUMET]
TPEYTOJIbHUKA);
3. : 4.
13. 3HadeHust TpUroHOMETPUUYECKUX (PYHKIIMIA: sina; cosa; tga; ctgo, Koraa o paBHbI

cootBeTcTBeHHO 0°; 30°; 45°; 60°; 90°.

14. ®opmyIibl COKpaIEHHOTO YMHOKEHHS:

1. 2.
3. 4.
5. 6
7. 8.

15. n—unmen apudmerndeckoil mporpeccuu  (d—pa3HOCTb  apuPMETHYECKON
MIPOTPECCHH):

1.
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3. ,npun > 1;

16. ®opMyJibl CI0KEHUS APTYMEHTOB:
1. ;
2. ;

4.
1'7. ®opmysibl TPUBEICHHUS:
sin, cos, tg, ctg OT
18. IIoTHOCTB, cujia TAKECTH, JAaBJICHHUE, MOIIHOCTh, PA00Ta COOTBETCTBEHHO:
1. ;
2. ;
3.

19. ®opmynsl iyt (S) U ckopocTd (V) MPU PABHONEPEMEHHOM MPSMOJIMHEHHOM

JIBHUXKCHHUU COOTBCTCTBCHHO.
1. ; ; 2. ; ;
3. ; ; 4. ;

20. MakcumMaiibHast BbICOTa A oibEéMa Tea, OPOIISHHOTO 0T YIJIOM K TOPU30HTY:

21. I, II u III 3axonsl Hbr0TOHA COOTBETCTBEHHO:
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22. lIeHTpOCTPEMUTENBHOE YCKOPEHHE:

23. I/IMHYJ'IBC, IMOTCHIUAJIbHASA SHCPIrust, KMHCTHYCCKAA OHCPIrud M MCXaHHUYCCKasd

pa60Ta COOTBCTCTBCHHO:!

24. JlaBneHue uaeanbHOTO rasa:

25. Ypasuenue Knaneiipona—Knaysuyca:

26. KomuuectBO  TEmaoOThI COOTBCTCTBCHHO IIpyu  HAarpCBaHHH-OXJIAKICHHUHU,

IIaBJICHUU-KPUCTAJIN3allnH, Hap006pa30BaHI/II/I—KOHI[CHC&I_[I/II/I, CropaHuu:

1. Am; rm, cmAT; qm;
2. cmAT; Am; rm, qm;
3. g'm; rm; Am; cmAT;

I7ie ¢ — yJAelbHasl TEIUIOEMKOCTb, A — yJeJbHasl TEIUIOTa IJIaBJICHUS,  — y/AeJbHas
TEIJIOTa Mapoo0pa3zoBaHus, ¢ — yeldbHas TEIJI0Ta CrOPaAHUS.
27. 1 Hayano TepMOJUHAMUKU:

1. O=AU+A; 2. 0=A—-AU,; 3. AU=0-A4; 4. A=0—AU.

28. 3aKOH BCEMUPHOTO TATOTEHUSA:
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29. 3axkon Iapns, [I'eii-Jlroccaka u boitns Mapuorra COOTBETCTBEHHO ISt

NACAJIbHOIO Ira3a.

30. N36bITOuHOE NaBiieHue P, 0Ka3blBaeMOE Ha KUIKOCTh CO CTOPOHBI ChpepruecKon

MMOBEPXHOCTH PAIAYCOM R:

Kpumepuu chopmuposanus ouyenox no mecmoevim 3a0aHusim:
(5 OamnoB) — mMmoJydaroT OOydYaroIUecs C TPaBUIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpocsl. Beimmonneno 90 - 100 % npeioxKeHHbIX TECTOBBIX 3a/1aHUM;
(4 Gayta) — moytyyaroT o0y4aroIuecs ¢ NPaBUIBHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI
—70-89 % ot o0mero oobeMa 3aJaHHBIX TCCTOBBIX 3aJIaHHUMT;
(3 Gamta) — mostyyaroT o0yJaroIuecs: ¢ NPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOIPOCHI
— 50 -69% ot 00111eTO 00BEMA 3aJaHHBIX TECTOBBIX 3aJaHHUIH;
(2 6anna) — momy4aroT oOydaroluecs ¢ MPaBUIbLHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI
— MeHee 30-49 % ot o0mero o0bema 3aJaHHbBIX TECTOBBIX 3aaHUHN.
(1 6amn) — mony4aroT oOy4aronirecs ¢ MpaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOMPOCHI —
meHee 10-29 % ot o01rero oobeMa 3aJaHHbIX TECTOBBIX 3aaHUI.

5.2. Ouenounvie mamepuavl O3 RPOMEHCYMOUHOU
ammecmauuu (Konmpoaupyemasn komnemenuus OIIK-3).

BK3AMEHAILIMOHHBIM BUJIET Ne 1

1. /IBukeHre MaTepHadbHOM TOYKM II0 KPHUBOJIMHEWHON TpaeKkTOpuu. TaHreHIHMAIbHOE,
HOPMAJIBHOE M IIOJHOE YCKOpeHHs. POopMysibl IyTM W CKOPOCTH IIPH PaBHOIIEPEMEHHOM
BpalllaTeIbHOM JBH)KEHUU.

2. Unrepdepenuus u audpakuust BosH. CTOAYUE BOJHBI. YCIOBHUS Max U min HUHTEPEPEHIIUH.
KoopauHaTh! y3710B U Iy4HOCTEH CTOsIUEH BOJIHBI (BBIBOJ).

3. 3amada. Haiftu yckopeHHe a 1eHTpa OJHOPOIHOTO I1apa, CKaThIBAIOIIETOCS 0€3 CKOJBKEHHUS 110
HAKJIOHHOM IJIOCKOCTH, oOpasyromiel yroi o ¢ TOpU30HTOM. YeMmy paBHa CHJIa TpPEHUA
CLEIUICHUS 1apa U MJIOCKOCTH?

BK3AMEHAIIMOHHBIN BUJIET Ne 2

1. BCI(TOpLI. I[CﬁCTBHﬂ Haa BCKTOpaMHU. CKaJ'IﬂpHOC N BCKTOPHOC MPOU3BCACHUA. PaI[I/Iy'C—BCKTOp.
E)II/IHI/I‘IHI)Ie BCKTODPBLI.

43



. MOMEHT WHepIHH TBEPAOTO Tela. MOMEHT MHEPIMHM Tella BpAIeHHs MPOU3BOJILHON (OPMBL.
Teopema ['totirenca-IlIteiinepa (BbIBOM).
. 3amaga. OnpeaenuTs CUily, ¢ KOTOPOl BUHTOBKA JEHCTBYET Ha IJIEUYO CTPEJIKA IPHU BBICTPEIE,
€CJIM CYUTATh, YTO CO CTOPOHBI BUHTOBKH JIEHCTBYET MOCTOSIHHAS CUJIa, KOTOPasi CMEIAET IIe40
cTpeinika Ha S=1,5 cM, a myJis MOKUAAET CTBOJ MIHOBEHHO. Macca BUHTOBKH 5 KT, Macca myiau 10
T, a CkopocTh ee npu BeiieTe V=500 m/c.

BK3AMEHAIIMOHHBII BUJIET Ne 3

. Ilepnonuueckuii mponecc. I'apmonnyeckune konedanus. 'paduk rapMOHHYECKHX KOJIeOaHU.
AMIUTYAa, nepuo, (asza, yactora KosuebaHuil. Y paBHeHHE rapMOHNYECKOTO OCIMILISTOPA.

. Nueprmaneubie cuctembl orcyera. [Ipunnun otHocurensHOcTU. [IpeoOpazoBanus [ ammmes.
WNuBapuanTtel npeoOpa3oBanuii ["anuies.

. 3agaua. I'py3 maccoit m=3 T momHUMAIOT NneGenKoil ¢ yckopeHmeM a=2 Mm/c’. ONpenennTsh
paboTy, MpOU3BEICHHYIO B MepBbIe 1,5 ¢ OT Hauana moabema.

DK3AMEHAILIMOHHBII BUJIET Ne 4

. DHeprus rapMoHMYecKuX KosieOanmii. [IpencraBneHue TapMOHHMYECKMX KoJieOaHUH B
KoMIUTeKCHOU (popme. CiokeHNe rapMOHUIECKUX KojieObanuii. buenus.

. Kunemaruka tBepaoro tema. Ilonarue abcomoTHO TBepaoro Tena. CTernmeHw CBOOOMBI. YTIIbI
Oitnepa. [locTymaTenbHoe, TIOCKOE W BpaIlaTE€IbHOE JIBHXKEHHS TBEPJOTO Tela. YpaBHEHUS
JIBIDKCHHSI TBEPJIOTO Tea.

. 3anava. Haiitu yckopenue cBoboaHoro najaeHusi Ha JlyHe, eciu ee paguyc paBeH 1738 km, a
cpeHsAs MIOTHOCTh cocTapiseT 0,6 mioTHocTH 3emin. ITnoTHocTs 3emin - 5,4 r/em’.

BK3AMEHAIIMOHHBIM BUJIET Ne 5

. MomeHT uHepuuu TBepjoro Ttena. Tenzop uHepuuu. OceBble U IEHTPOOEKHBIE MOMEHTHI
uHepIi. MOMEHT WHEPITUH CIUTOIIHOTO U TI0JIOTO IUJIHHIPOB (BBIBO).

. Cuna. I'paBuTaniuoHHasi 1 HHEpIMOHHAast Macchl. 3akoHbl HptoToHa. [IpuHIMIT SKBUBAJIEHTHOCTH.
. 3amavya. I'mps maccoit 0,5 kr mojBemieHa K MpYXHHE, *KECTKOCTb KoTopoil k=32 H/m, nu
COBepIlaeT 3aTyxarwlye kojebaHus. Onpenenuts MepUos 3aTyXarolMX KoJeOaHuM, eciau 3a
BpeMsI JIBYX MOJIHBIX KOJieOaHUi aMIUIUTy1a yMeHbluiach B 20 pas.

SK3AMEHAIIMOHHBIM BUJIET Ne 6

. PemgruBucTckoe YPaBHCHHUEC OABHUIKCHUA. 3akoH COXPAaHCHUA SHEPTHUU B PCIIATUBHUCTCKOM Cliy4dac.
PenatuBucrtckas Macca. CBS3p MEXKIAY PEIATUBUCTCKUMHU HMITYJbCOM W KHHETHUYECKOH
SHEPrueHn.

. CBolicTBa *XMAKOCTEN U ra30B. 3aKOHBI THAPOCTATUKU. Y paBHEHHE bepHyum.

. 3anava. Teno GporieHo ¢ Ha4aIbHOUM CKOPOCThIO Vo 1O YoM o K Topu30HTY. Haiftu ckopocTth
TeJa B BBICIIEH TOUKE MTOJBEMA U B TOUKE €T0 MaJ€HUS HAa TOPU30HTAIBHYIO TUIOCKOCTb.

BK3AMEHAIIMOHHBIN BUJIET Ne 7

. Bszkocts. 3akon HeroToHa ns sxuakoctu. Yucno PeitHonbaca. [lorpannynstii cioit. @opmyna
Crokca. ®uznueckuii cMbIci KO3QGUIIUEHTa TUHAMHUYECKON BA3KOCTH.

. OCHOBHOM 3aKOH [MHAMHUK{ BpALIATEIBHOTO IBWXKEHMs TBeproro tena. CpaBHUTENbHas
XapaKTEPUCTUKA ITOCTYNATEIBHOIO U BPAIATEIbHOTO ABUKEHUM.
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3anaua. Kakoit nomkHa ObITh cuia F, yaepkuBaromasi Opycok Macchl /71 Ha IJIaJJKOW HAKIIOHHOM
IUIOCKOCTH, €CIM Yrojl HAakKJIOHA IUIOCKOCTH K TOPU30HTY paBeH o M cwia F mapaienbHa
HaKJIOHHON twiockocTH? Koaddunment Ttpenust Opycka o IIIOCKOCTh paBeH f. Haiitu cumy
peakuuu N IIIOCKOCTH.

DK3AMEHAILIMOHHBIM BUJIET Ne 8

. Ileproapl koneGaHUll MaTEeMaTHYECKOTrO, MPYXUHHOTO U (PU3UYECKOTO0 MASTHUKOB (BBIBOJ).

CBOICTBO CONPSHKEHHOCTH U MPUBEACHHAS JUTMHA (PU3NYECKOTO MAsSITHHUKA.

3aKOHBI COXpaHEHUsI UMITYJIbCa, MOMEHTA UMITYJIbCa U MEXaHUYECKOM SHEPTUU (BBIBOJ).

3anaua. Yepes 650k B Buae aucka maccoil m=80 T mepeKkuHyTa TOHKast THOKas HUTh, K KOHIIAM
KOTOpOW mojBemieHbl Tpy3bl Maccamu m;=100 T u m=200 r. C KakuM yCKOpeHHEM OyayT
JIBUTATHCS TPY3Bbl, €CIIH UX MPEIOCTaBUTh caMuM cebe? Tpenuem npeneOpedb.

SK3AMEHAILIMOHHBIN BUJIET Ne 9

. [lorenuuanpHbie CUIIBI, pabOTa, MOLTHOCTH, TOTCHIIMAIbHAS U KUHETHYECKas sHepruu. Pabora B

MOTEHIMAIBHOM I10JI€. 3aKOH COXPaHEHUSI MEXaHUUYECKOW SHEPIHH.
CranmonapHoe teueHue. 3akoH bepHymnu. YpaBHenue HepaspbsiBHOCTH. Dopmyna Ilyazeiins
(BBIBON).

. 3agada. MarepuanbHasi TOUKa MacCol m=35 I COBEPIIACT TapMOHUYECKHE KOJIeOaHUs C YaCTOTOU

v=0,5 I'u. Ammiutyna konebanuii A=3 cM. Omnpenenutsb: 1) ckOpocTh V TOYKH B MOMEHT
BpEMEHH, Korja cMemienue x=1,5 cM; 2) MakcuMabHyl0 cuilly F, NeHCTBYIOIIYIO Ha TOYKY; 3)
MOJIHYIO SHEPTHIO E KOIeOIomencs TOUKH.

SK3AMEHALIMOHHBIM BUJIET Ne 10

. JluHamMuka Tel mnepeMeHHOW Macchl. YpaBHeHue Memepckoro. Popmyna [{HOTKOBCKOTO

(BBIBOJIBI).

BoustHOBOI# miporiecc. YpaBHEHUE BOJIHBI, PACIIPOCTPAHSIOMICHCS B TPOU3BOJBHOM HaIpPaBICHUU
(BpIBOM). BomHOBOE umCIIO M BOTHOBOM BeKTOP. Pa3zoBasi CKOPOCTb.

3amaua. Cucrema coBepiaer 3aryxaromniue kosiebanus ¢ ydactoto v=1000 I'm. Ompenenutsb
YacTOTY Vo COOCTBEHHBIX KOJeOaHUH, €CITU pe30HAHCHAS YacTOTa Vpe;—=998 T'n.

SK3AMEHALIMOHHBIN BUJIET Ne 11

BomnoBoit nporiecc. YpaBHeHue TI10CcKoi U chepruueckoit BoiaH. BoiHOBoe ypaBHeHUE (BBIBOI).
JluHaMuKa cHCTeMbl MaTepHAIbHBIX TOYEK. MOMEHT HMITylbCa, MOMEHT CHJIbl, YpaBHEHHE
MoMeHTOB. LleHTp mMacc (BBIBON).

. 3amaga. B TpyOe ¢ BHYTpEHHUM IUaMETpoM d=3 cMm TeueT Boga. OmpenenuTs MaKCUMAalbHBIH

MacCOBBIH Pacxo/] BOJbI IPH JTaMHHAPHOM TedeHHH. Rew=0,5; Nsom =107 Ia-c.

SK3AMEHALIMOHHBIN BUJIET Ne 12

. I[Ipeobpazosanus Jlopenna. CneactBus npeoOpazoBanuii JlopeHniia.

3BYKOBBIC BOJIHBI. CKOpOCTL pacinpocCTpaHCHUd 3BYKOBBIX BOJIH B I'a3ax. rpOMKOCTB, 3BYKOBOC
JaBJICHUC, DOHCPIuAd SBYKOBOI\/'I BOJIHBI.

. 3agauda. Toukuit crepxenb maccoit 300 r u gnuHON 50 cM BpalaeTcs ¢ yriioBod ckopoctbio 10

¢! B ropu3oHTaNBHON IMIOCKOCTH BOKPYT BEpPTHKAJIBHOM OCH, IPOXOJAIIEi depe3 cepeauHy

CTCPIKHA. Haiitu YIJIOBYIO CKOPOCTB, €CJIM B IIPOLCCCC BpALLICHUA B TOM K€ IJIOCKOCTH CTCPIKCHDb
MNEPEMECTUTCA TaK, UTO OCh BPAIICHHUA HpOfI)ICT YCPpe3 KOHECI CTCPIKHA.
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SK3AMEHALIMOHHBIM BUJIET Ne 13

. ABmwxenue miaHeT u komeT. 3akoHbl Kemnepa. Iloctosnnas Kennepa. 1-aq, 2-as, 3-1
KOCMHYECKHE CKOPOCTH (BBIBOI).

. Bugsl nepopmanun. OgHoocHoe pacTsbkeHue u cxarue. [Ipoctoit casur. M3rub m kpydeHue.
3aBUCHMOCTH AehopManvK OT HanpsKeHus (rpaduk).

. 3ajaga. MenHbIi mapuK IuaMeTpoMm d=1 cM majaer ¢ MOCTOSHHOM CKOPOCTbIO B KaCTOPOBOM
Mmacie. SIBisercs U ABM)KEHHE Macia, BbI3BaHHOE MAaJEHMEM B HEM IIapHKa, JaMUHApHBIM?
Kputnueckoe 3Hauenue umcna PeitHonbaca Rew=0,5. pu=8,9-10° kr/M>; pracr=0,96-10° xr/m>;
Nkacr.=0,987 I1a-c.

SK3AMEHALIMOHHBIM BUJIET Ne 14

. O0texanue Ten >KUIAKOCThIO U ra3oM. [lorpanmunbiii cioil. JloOboBoe compoTuBIEHHE U
noaseMHas cuna. Ipdexkt Marnyca.

. CTONKHOBEHHsSI ¥ 3aKOHBl COXPAHEHWS TMPH CTOJIKHOBEHUSX. YIpPyrue W HEyHpyrue
CTOJIKHOBEHHUSI.

. 3amava. Teno Bpamiaercs BOKPYr HEMOABIKHOM oc mo 3akoHy ¢ =10+ 20t — 2t2. Haiitn

BEJIMYMHY U HAIpaBJIEHUE IOJIHOTO YCKOPEHUsl TOUKH, Haxonduieics Ha paccrosHuu 0,1 M or
OCH BpallleHHUs, 1JI1 MOMEHTA BpeMEHHU t=4 C.

DK3AMEHAIIMOHHBIN BUJIET Ne 15

. 3aryxarompe  KoyiebaHus.  YpaBHEHHE JBIKCHMS IPU  3aTyXalolMX  KoJeOaHUsX.
Jlorapugmudeckuii TeKpeMeHT 3aTyXaHus U ACKPEMEHT 3aTyxanus. X ¢pu3ndeckuii cMbICi.

. IlonsiTue MarepuanbHOM TOUYKH. TpaekTopus, NEpeMelIeHUE, CKOPOCTh M YCKOPEHHE TOYKH.
Onucanue IBUKEHUS MaTepUaIbHONW TOUKU B BEKTOPHOW U KOOpAMHATHOM (hopMax. Dopmyibl
IIyTU U CKOPOCTH IIPH PaBHOIIEPEMEHHOM JBUKECHHM.

. 3agada. CrutomHON muaMHAP Maccor 0,5 Kr U paguycoM 2 CM BpallaeTcsi OTHOCUTEIBHO OCH,

o 2 o
coBmajamoueil ¢ ochlo HuIMHApa, mo 3akony @ =12+ 8t —0,5t°. Ha umnuuap peiictByer
cuila, KacaTeNlbHas K MOBEpXHOCTH. ONpPeNeanuTh 3Ty CHIIy ¥ TOPMO3SIINIA MOMEHT.

DK3AMEHAIIMOHHBII BUJIET Ne 16

. BoinykaeHnble KoneOaHus. YpaBHEHUE JBIKCHUS NP BBIHYKICHHBIX KolieOaHusx. PezoHaHc.
Jo6poTtHocTs. [IluprHa pe30HaHCHON KPUBOM.

. Kunetnueckas sHeprusi TBepAoro tena. Pabora BHENIHMX CHJI TIPHU BpAIICHUU TBEPAOTO Tena
BOKPYI  HENmoJABWXXHOM ocu. CpaBHUTENbHasi XapaKTEpUCTUKA  IOCTYNaTeIbHOTO U
BpaIllaTeIbHOTO ABMKECHUI (TabmuIa).

. 3agada. Ha ckompko Kujorpamm yMeHbIIATCS Macca CoJHIA 32 CYTKH, €Clid 00Iasi MOIIHOCTh
usnydenust CojHIa B cyTku pasHa 3,8-10?° B1?

SK3AMEHAILIMOHHBIN BUJIET Ne 17

. 3aKOH BCEMHPHOTO TATOTE€HUA. ['paBUTAIMOHHAs HHEpPrusl MApooOpa3HOro Tena (BBIBOM).
I'paBuTanmoHHsbI paguyc. HanpsKeHHOCTh M MOTEHIMA)l TPAaBUTALMOHHOTO TIOJIS.
. Hepopmanus pactsokenust u casura. 3akoH ['yka. ['paduk 3aBucumoctu aedopmanuu ot
HanpsDKeHUs. DHEpPrus U MIOTHOCTh SHEPTUH YIIPYTHX AedopMariuii (BBIBOL).
. 3ajaya. DHeprus 3aTyxawlluxX KojeOaHWH MasTHHKA, MPOUCXOIAUIMX B HEKOTOPOH cpene, 3a
BpeMs t=1 MHH yMmeHbIImIack B n=64 paza. Onpenenuts KO3QGHUIUEHT CONPOTUBICHUS CPEIbL,
ecu Macca Mastauka m=0,1 kr.
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SK3AMEHAILIMOHHBIN BUJIET Ne 18

. HeI/IHepHI/IaHBHHC CUCTCMBI OTCUYCTA, JABHXXYIIUCCA HpﬂMOJ’IHHGfIHO-HOCTyrIaTeJ'IBHO. Cuel

uHepuuu. Hesecomocts. [IprHIMI 3KBUBAJICHTHOCTH.
PaboTa cuin TsKecTH, CUIl yIPpYrOCTH U CHII TSTOTEHUS.

. 3amava. TouKa IBIKETCS 10 OKPYKHOCTU PaiiycoM R=2 M COIJIACHO ypaBHEHUIO & = At? , T71e

A=2 m/c®. B kaKkoif MOMEHT BpeMeHH t HOPMAIbHOE YCKOPEHHE TOYKH PaBHO TAHT€HIINATLHOMY?
OnpenenuTh MOJIHOE YCKOPEHHWE a B 3TOT MOMEHT({ - KpHUBOJHMHEHHAas KOOpAMHATa,
OTCUUTAHHAsI OT HEKOTOPOI HaYaIbHOM TOYKU OKPY>KHOCTH).

SK3AMEHALIMOHHBIM BUJIET Ne 19

. HemnepumanbHple Bpamaromuecst cucreMbl otcuera. lleHTpobexxHas u KopuommcoBa CHIiTbl

nHepuuu. Mastauk dyko.
MoMeHTHI HHEepLUY 111apa, KOHYCa U CTEPAKHS (BBIBOA).

. 3amaga. /JIBe mpyxuHbl c xectkocTamMu k=03 kH/M u k=0,5 xH/M ckpemiens

MIOCJIEIOBATENBHO TaK, YTO a0COMIOTHAS JeopManus X2 BTOPOi MpyXuHbI paBHa 3 cMm. Halitu
paboTy pacTsyKEHUs IPYKHH.

DK3AMEHAIIMOHHBII BUJIET Ne 20

. /IByKeHHe MaTepuaJbHOW TOYKM IO OKPYKHOCTH. BEKTOpBI yIioBOM CKOPOCTH M YIJIOBOTO

yckopeHus. @opMyiibl MyTH U CKOPOCTU PaBHONEPEMEHHOTO JABMIKEHUS 110 OKPYKHOCTH.
OHeprus ynpyroil BojaHsl (BbIBOJ). BEKTOp MIOTHOCTH MOTOKA 3HEPTUU (BEKTOP YMOBA).

. 3amava. Ha kpato muiatopmbl B BUJIE IMCKA, BPAIIAIONIETOCs IO MHEPIIMH BOKPYT BEPTUKAIBHON

OCH C YTJIOBOM CKOpPOCTBIO 8 pajn/c, ctouT uenoBek maccoit 70 kxr. Korpa denoBek mepemien B
HEHTp MIaTGopMBbl, OHA CTala BpallaThes ¢ yraoBoi ckopocTeio 10 pan/c. OnpenenuTs maccy
w1atopmbl. MOMEHT MHEPIIUMU YEI0BEKa pACCUUTATh KaK JUIsl MATepHaAIbHOM TOUKH.

SK3AMEHALIMOHHBIN BUJIET Ne 21

. CKOpOCTh pacmnpoCTpaHEHHs YINPYTHMX BOJH B TBepAbIX Tenax (BbiBox). Koadduimentsr

3aTyXaHUs U IMOTTIOMICHUA BOJHBI.

Baxsneiimme cucteMbl KOOPJIMHAT U UX B3aUMOCBsI3b. Equanunsie optel I, J k , N, T u
WX CMBICII.

. 3agaua. Kunernueckas sHeprusi Bpamfaromierocs maxouka paBHa 1 k/[x. [log neiictBuem

MOCTOSTHHOTO TOPMO3SIIEr0 MOMEHTa MaXxOBUK OCTaHOBWJICS udepe3 N=8(0 momHbIX 000pOTOB.
HaiiTu MOMEHT CHJI TOPMOKEHUS.

SK3AMEHALIMOHHBIM BUJIET Ne 22

. CnencrBus npeobpazoBanuii Jlopenna. uBapuanTel mpeodpazoBanuii Jlopenia.

I[BI/I)KCHI/IC TCI1a, 6p0H.ICHHOFO TFOPHU30OHTAJIBHO U ITOA YI'JIOM K TOPHU30HTY.

. 3amaya. CranpHasi TPOBOJIOKA IJIMHOW | M yKpelyieHa OJHMM KOHIIOM TakK, 4YTO MOJKET

coBeplIarh KojeOaHUs B BEPTHKATHHOW IUIOCKOCTH. I[IpOBONOKY C Tpy30oM OTKIOHSIOT Ha
BBICOTY TI0JIBeCa M OTITyCKaroT. OmNpeneiauTh aOCONIOTHOE Y/JIMHEHHE MPOBOJIOKH B HIDKHEH
TOYKE TPAEKTOPHH ABMKeHHUs Tpy3a. Ilnomans cedenus npososoku 0,8 Mm% Maccoif IpOBOIOKH
npeHebpeus. Monyns FOunra ms cranum E=200 I'Tla.

SK3AMEHALIMOHHBIN BUJIET Ne 23
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. YpaBHEHHE BOJIHBI, PACIPOCTPAHSIONUICHCS B MPOU3BOJIBHOM HAMPABICHUU. DHEPTUS YNPYroi

BOJIHBL. BexkTop YMoOBa (BBIBOIBI).
MoMeHT ummysiabca U MOMEHT CHJIBI CHCTEMbl MaTepUalbHBIX TOYEK. YpPaBHEHHE MOMEHTOB
CHUCTEMBbI MaTepHUaNIbHBIX TOUYeK. LleHTp macc (BBIBOJIBI).

. 3amaya. Ckopblil moe3q mpuOIMKaeTcsl K CTOAIIEMY Ha MYyTAX AJIEKTPONOE3y CO CKOPOCTHIO

V=72 km/4ac. DneKTporoe3 ] mojJaeT 3ByKOBOW cHUTHAI ¢ dactoTod vo=0,6 k1. Onpenenutsb
Ka)XXYIIYIOCS YaCTOTY 3BYKOBOT'O CHTHAJIA V, BOCIIPHHUMAEMOT'0 MAITHHUCTOM O€3/1a.

SK3AMEHALIMOHHBIN BUJIET Ne 24

. Hedpopmarnus kpyuenus. [lepuon kpyTuiabHBIX KojeOaHuii (BbIBOI). CBs3b MEXKAY Pa3IMYHBIMU

YIPYTUMH MTOCTOSHHBIMH U UX (PH3UIESCKHI CMBICIT.
PeaktuBHOE nBMXKEHUE. YpaBHeHUE Merniepckoro (BbIBON).

. 3amava. Immynbc P pelsiTUBUCTCKOM YacTHUIBI paBeH moc (C - CKOpOocTh cBeTa). [loa nelictBueM

BHEIIIHEW CHJIBI UMITYJIbC YaCTUIIBI YBEJTUYHWIICS B J1Ba paza. Bo CKOJIBKO pa3 BO3pacTeT MpH 3TOM
SHEprus YacTullbl: 1) kuHeTndeckas? 2) moaHas?

DK3AMEHAIIMOHHBIN BUJIET Ne 25

. 3axonbl Kemepa. 1-as, 2-as, 3-s1 kocmuyeckue ckopoctu (BbiBon). [Toctosnnas Kemepa.

CkangpHOoe M BEKTOpHOE Mpou3BelcHHE. EnuHuYHbIN BekTOp. BbIpa’keHHE BEKTOPHBIX
OTIepaIyii B KOOPJAUHATHOHN opMme.

. 3ajava. JIBa MaxoBHMKa B BHJE JUCKOB paguycoM R M maccoli m Kaxablii pacKpydyeHbl 0

CKOpOCTM BpalleHHUs M IpenocTaBieHbl camum cebe. Iloj neficTBMeM TpeHus NepBbIi
MaxOBUK OCTAHOBWICA 4epe3 t CEK., BTOPOM MaxOBHK CHelal 1O IIOJHOM OCTaHOBKM N
000poToB. OnpenenuTb TOPMO3SIUE MOMEHTHI Ul KaX/10r0 MaxOBHKA.

DK3AMEHAIIMOHHBIM BUJIET Ne 26

. 3akoH BCCMHUPHOI'0O TATOTCHUA. FpaBI/ITaHI/IOHHaH SHEPTHUA mapoo6pa3Horo TCI1a (BBIBO,I[).

I'paBuTanmonHsli paauyc. HanpskeHHOCTh M MOTEHIMAI TPABUTALMOHHOTO ITOJIS.
Wutepdepennus u audpaxius ynpyrux BoiH. Ddext Jomepa.

. 3amaya. Ha xpato cBOOOJHO BpalIaroIIerocsi TOPU30HTAIBHOTO JHCKa, UMEIOILEro paguyc R u

MOMEHT MHepIMH [;, CTOMT yeloBeK Macchl m. Juck cosepmiaer n o6/mMuH. Kak n3MeHuUTCS
CKOPOCTh BPAILEHUS AUCKA, ECIIH YEJIOBEK MepenIeT OT Kpas AUcKa K LeHTpY?

SK3AMEHALIMOHHBIN BUJIET Ne 27

. HOTGHHI/IaJ'IBHI:;Ie cwibel. Pabora B MNOTCHIUAJIBHOM IIOJIC JJIA Pa3IMYHBIX IMOTCHUOUWAJIBHBIX CHIL.

Kpurepuii norenuanbHocTH moiisi. HopMupoBka NoTeHIMAIbHON SHEPTHH.
BsskocTs. 3akoH HeroTona 1u1st Bsizkoi xkuakoctu. 3akoH Crokca. Onpenenenue koddduirenra
JUHAMUYECKOH BSI3KOCTH U3 33Ja4YM O MMaJCHUH IIapHUKa B BA3KOU )KUJIKOCTHU (BBIBON).

. 3amaga. OrmnpeneauTb MOMEHT CHJIbI, KOTOPYHO HEOOXOJMMO MPUIOKUTH K  OJIOKY,

BpalaronemMycss ¢ yrioBoil ckopocthio 40 paa/c, 4TOOBI OH OCTaHOBWJICS B TE4YeHHE § C.
Huametp 6moka 30 cM, Macca paBHa 8 KT © paBHOMEPHO pacIpeiesieHa 1mo 000.1y.

SK3AMEHAILIMOHHBIN BUJIET Ne 28

. IloctosiHCcTBO CcKOpocTH cBeta. OmnpeneneHue CKOpocTH cBeta Pémepom. AOeppamus cera.

OmnbiTer Maiikenscona-Mopmu u @uso.
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2. PacripenienieHne CKOpPOCTH CTAllMOHAPHOTO TEUYEHHs BS3KOM JKUAKOCTH TO TpyOe (BBIBOX).
®dopwmymna [lyaseitns (BbIBOM).

3. 3amaua. Onpenenuts ATUHY A O€ryIieidl BOJHBI, €CIM B CTOSYEH BOJHE PACCTOSHUE MEXKIY
MEepBOM U CeIbMON My4yHOCTSIMHU paBHO 30 cM, a MEXK/ly IEPBBIM U YETBEPTHIM y3JIOM paBHO 15
CM.

AK3AMEHAILIMOHHBIM BUJIET Ne 29

1. JIBu>keHHE MaTepuaibHOM TOYKM MO KPUBOJMHEHMHON TpaekTopuu. TaHreHUIHAIbHOE,
HOPMAaJIbHOE U MOJHOE YCKOPEHUS.

2. 3BykoBble BOJIHBL. CKOpPOCTh 3BYKOBBIX BOJH B razax. Akycrudeckuin 3¢pdext Jlomiepa.
AKYCTHYECKOE U YJIEJIbHOE aKyCTUYECKOE COMPOTUBIICHHUS.

3. 3amavya. Ko>spuuueHT TpeHus MeXIy TeJIOM M IIIOCKOCTBIO, HAKIOHEHHOH mon yriaoM 45° k
ropu3oHTy, paBeH 0,2. Ha kakyro BBICOTY IMOAHMMETCA 3TO TEJNO, CKOJb3s MO HAKIOHHOU
IUIOCKOCTH, eclu eMmy Oyner coobmieHa ckopocte 10 Mm/c, HampaBieHHas BBEpPX BJIOJIb
wiockocTi? KakoBa OyzneT cKkopocTh Tela, KOI/la OHO BEPHETCSI B HM)KHIOKO MCXOJIHYIO TOUKY
CBOETO JIBUYKEHUS?

DK3AMEHAIIMOHHBII BUJIET Ne 30

1. YpaBHeHHe OBMKEHHS CHCTEMBbl MaTepHalbHbIX ToueK. LleHTp macc. Teopema O ABUKEHHH
LIEHTpa Macc.

2. HeunepuuanbHble CHUCTEMBI OTCUETA, ABIDKYIIHECS MPSIMOJIUHEHHO-TOCTYyNaTenbHO.  CHITBI
uHepIu. AOGCOIIIOTHOE, IIEPEHOCHOE U OTHOCHTEIBHOE JTBH)KCHUSI.

3. 3apaua. TOHKUI OHOPOAHBIN CTEPKEHD JJINHOM ' Moxer BpalaThCsl BOKPYI TOPU30HTAIBHON
ocu, Tpoxojsimeil yepes koHel crepxkHsa. Crepxkenb oTknoHmmu Ha 90° oT monoxkenus
paBHOBeCHsT M OTHYCTHWIM. OIpeneiauTb CKOpOCTb V HMXKHErNO0 KOHLIA CTEPKHSA B MOMEHT
IIPOXO0KICHHUSI ITOJI0KEHHSI PABHOBECHSL.

6. Meroanieckue MaTepHaJibl, ONpee/siioIue Npoueaypy OLeHNBAHUS 3HAHUI, YMEHHU,

HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

MaxkcumanbHas cymma (100 6aminoB), HabupaeMas CTYyJEHTOM MO JUCIUIUIMHE BKIIOYAeT
JIB€ COCTaBJISIOLIHE:

nepBasi COCTaBJIAIONIAs — OILIEHKA PETYISIPHOCTH, CBOEBPEMEHHOCTH U Kau€CTBA BBIMOJIHEHUS
CTYyJICHTOM Y4YeOHOM palOOThl MO M3YYCHHIO JUCHUIUIMHBI B TEUCHHE TIEPHOJa H3yUCHUS
JTUCITUIIIMHBL (CeMEeCTpa, WM HECKOIBKHX CeMecTpoB) (cymma — He Oonee 70 OamnoB). bammsi,
XapaKTEepPU3yIOLIHe YCIeBAEeMOCTh CTYJIEHTa MO JWCIUIUIMHE, HAOMPAIOTCS UM B TEUYCHHE BCETO
nepuoaa 00y4eHus 3a U3y4eHHE OTACTbHBIX TEM U BHITIOJHEHHE OTAETIbHBIX BUAOB PalboT.

BTOpasi COCTaBJISIONIAs — OIEHKAa 3HAHWK CTyJIEHTa IO pe3yibTaTaM IPOMEKYTOUYHON
attecranuu (He 6onee 30 —6asoB.).

OO6mmit Gamn TeKymero W pPyOSKHOTO KOHTPOJISA CKJIAIBIBACTCS W3 COCTABJISIOININX,
yka3aHHbIX B «[lonoxkenun o pedtunroBoit cucreme KBI'Y». B Teuenme ydeGHOro mporecca
CTYJICHT 00s13aH OTYMUTATHCS MO TEOPETUUECKOMY MATEPHATY M MPAKTUYCCKUM 3aHITHSIM: OTPOCHI,
WHAWBUYalIbHbIC 3a/1aHus. (TIO KEJIaHUI0 aBTOpa IPH HEOOXOTUMOCTH)

OO6mmit Oamtr TeKymero W pyOeKHOro KOHTPOJSA CKIAIBIBACTCS W3  CIEAYIOUIUX
COCTABJISIFOLIUX MPUITOKEHUE 2.

Llenvto npomesrcymounvix ammecmayuii 10 JUCUUIIINHE SIBJISETCS OLICHKA KauecTBa
OCBOCHUS AUCIHUILTUHBI 00yJarOIIUMUCS.

Kpumepuu oyenku xauecmea oceoenusn oucyunaunst (Ilpunoscenue 3)

Kputepuem oneHku ypoBHS C(HOPMHUPOBAHHOCTH KOMIETEHIIMA B paMKax yueOHOU
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JUICLUTIIIMHBI SIBJISIETCS DK3aMEH.

B nepuon mnoArotoBkM K 3K3aMEHY CTYJIEHTbl BHOBb oOpamaimrcs K y4eOHO-
METOANYECKOMY MaTepuaiy U 3aKpeIUIsIOT IPOMEKYTOUHbIE 3HAHMS.

ITonroroBka oOyuaromerocs K 3K3aMeHy BKJIKOYAeT TPH dTarna:

—  camocTofATeNbHas paboTa B TEYCHUE CEMECTPa;

—  HENOCPEICTBEHHAas NOJArOTOBKA B JHM, IPEAIIECTBYIOIUE IK3aMEHY 110 TEMaM Kypca;

— TOArOTOBKA K OTBETY HA 3K3aMEHALIMOHHBIE BOIIPOCHI.

IIpy moaroToBke K 3K3aMeHy OOydaromMMCs Les1eco00pa3sHO HCIOJIb30BaTh MaTepUallbl
JEKIHA, y4eOHO-METOIMYECKHE KOMIUIEKCHl, HOPMAaTHBHBIC JOKYMEHTBI, OCHOBHYIO U
JOTIOTHUTEIIBHYIO JTUTEPATYPY.

Ha sk3ameH BbIHOCHTCS Marepuail B o0ObeMe, NPEAyCMOTPEHHOM paboueil mporpammoit
y4eOHOH TUCIMITIIMHEI 32 ceMecTp. DK3aMeH IIPOBOIUTCS B TUCbMEHHON / YCTHOM (opMme.

[Ipn mpoBeneHWM SK3aMeHa B NMHCHbMEHHOW (YCTHOH) (opMe BemyIIuil MpernojaBaTellb
COCTaBJIAET SK3aMEHAI[MOHHbIE OWJIETBhI, KOTOpbIE MOI'YT BKJIOYAaTh B ceOs: TECTOBBIC 3a/1aHUS;
TEOPETHYECKUE BONPOCHI; 3a1auyd WM cuTyanuu. @DOpMyaupoBKa TEOPETHUYECKUX 3aJaHUM
coBnazaer ¢ (OpPMyIUPOBKOM IepeuHss BONPOCOB HA HK3aMEH, JOBEACHHBIX [0 CBEACHUS
cryaentoB. Comep)kaHue BOIIPOCOB OJHOTO OMiIeTa OTHOCUTCS K Pa3IMYHBIM pa3/ieiaM MporpaMMbl
C TeM, 4yTOOBbI O0JIee MOJIHO OXBATUTh MaTepuan yueOHOM TUCIUIIIMHEIL.

B ayautopun, rae mpoBOAMTCS YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO HAXOIUTHCA HE
Oosiee AeCATH CTYJIEHTOB Ha OJHOTrO Ipenojaasatens. Ha moaroToBky orBera Ha OMIIET OTBOAMTCS
40 MUHYT.

IIpu npoBeeHUH MUCEMEHHOTO 3aueTa Ha paboTy OTBOAUTCS 10 60 MUHYT.

Pe3ynbTar yCcTHOrO MM MUCBMEHHOTO 3K3aMeHa BhIpa)kaeTcsl OaJIaMH.

Tunossle 3ananus, obecnednBatone Gopmuposanue komnereHuu OIIK-3 mpencraBieHsl
B Tabnune 7.

Taonuya 7. Pezynomamol 0c6oenus yuedHoul OUCUUNIUHDL, ROOIEXHCaAUiUe NPOBEPKe

Buo ouenounozo mamepuana,

Pezynomamut 00yuenun OcHogHble nokazamenu OUeHKU obecnenusatomue dopmuposanue
(Komnemenyuu) pe3ynvmamos ooyuenus “ pIUp
KoMnemenyuii
OIIK-1.1 - Ciocoben 3name:
MIPUMEHATH 0a30BbIC 3HAHUS OCHOBHBIE IIOHATHS, 3aKOHBI M | THIIOBBIE OLICHOYHBIE MaTEPUAIIBI
b

MozIenn  anreOpel, TeoMeTpuw, | ALl YCTHOTO ompoca (pasoen

IOJIYYCHHELIC B obnactu 5.1.3);
u HIIMAJIIBHOTO HCYUCIIEHUSA 42
MaTeMaTHYECKUX U (UIIH) AHGHEPEHIHMATEHOTO HC o CHCHI, TECTOBBIC 3aaHUS (pazoen
MEXaHUKH, MOJICKYJISIPHON (hU3UKH

C€CTCCTBCHHbBIX HAYK 5.1.4.);
U DBJICKTpOMArHeTu3Ma B paMKax
TUIIOBBIE OLICHOYHBIE MAaTEPUAIIBI K

LIKOJILHOrO Kypca. 9K3aMeHy (pazden 5.3.)
TeopeTnyeckrie OCHOBbI MEXAHUKH,

TeOpuH  KoinebaHHMs W BOJH,
MOJIEKYJISIPHOR bu3nKu
(TepMOIUHAMUKH u
CTaTHCTUYECKON buzuKm).
TeopeTnyueckre OCHOBBI U MOJIEIN
MeXaHUKH u MOJIEKYJIAPHOU
(GU3UKH, METOABI TEOPETHYECKOTIO
u 9KCHNEPUMEHTAILHOTO
HCCIIEA0BAHUN MEXaHUKH u
MOJIEKYJSIPHON (DU3HKH.

Ymems: TunoBble OLIEHOUHBIE MAaTEPUAIIBI
Pemate MaTeMaTHYeCKHE 3ajauM | Ui YCTHOTO Onpoca (paszden
YPOBHSI HIKOJILHOTO Kypca. 5.1.3);

IloHMMAaTh, W3MaraTh  0a3oByio | TCTOBBIC 3ajaHus  (pasoen
o0IIeHaYYHY0 HH(POPMAIIHIO 5.1.4);

THUIOBBIC ONCHOYHBIC MAaTEPpHAJIbI K
[Tonw3oBaThCs TEOPETUYECKUMU

JK3aMeHy (pazden 5.3.);
OCHOBaMH, OCHOBHBIMH
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IIOHATHAMMA, 3aKOHAMHU U MOACTISIMHA

obmelt Qusukm (MEXaHUKH |
MOJIEKYJISIPHON (PU3HKH).

Kputnueckn aHaJIM3UPOBATh
0a30ByI0 o0mIepu3nIecKyIo
nH(OpMaIuio, TIOJTB30BATHCS
TEOPETUUCCKUMHU OCHOBAaMH,

3aKOHaMU W MOJeNsIMH (PU3MKH Ha
YPOBHE IIKOJIBHOIO Kypca.

MIPUMEPHBIC TEMBI pedepaToB
(pazoen 5.1.1);

Bnaoemw:

Merononorueil pelieHus  3a1ad
HIKOJIBHOTO Kypca MaTeMaTUKd U
¢m3ukn. HaBblkamu TpoBeneHHS
(bH3uIecKoro HCCIICIOBAHMS,
pemieHns  (U3MYECKUX 337124,
NPOBEACHUS  OKCIEPHUMEHTa W
00pabOTKM  JKCIIEPUMEHTAIBHBIX
JaHHBIX B oOnactu oOmieit pusuku
(MEXaHUKH W MOJICKYJISIPHOH
(¢u3MKH), Ha YPOBHE IIKOJBHOTO
J1a00PAaTOPHOTO MPAKTUKYMA.
duznyecKuMu u
MaTeMaTHYeCKUMH MeToaMu
00paboTkun u aHanm3a
uHpOpMaUK B 00NacTh oOuIeH
(10735041 (MexaHUKHN u
MOJIEKYJIIpHOU (PM3MKH) HA YPOBHE
HIKOJIBHOTO Kypca.

Tumossre 3amaun (pazgen 5.1.2),
TECTOBBIC 3aJlaHusl  (pazden
5.1.4.);

TUIOBBIC OLIEHOYHBIC MaTEpHUaJibl K

9K3aMeHy (paszoen 5.3.)

OIIK-1.2 Criocoben 3HaTh Cm.m. 1
HCIOJIb30BaTh IPU PEILICHUU DneMeHTapHbIE MaTeMaTHKy U
npodeccnoHanbHBIX 3a7a4 ¢bu3uky B 00BEME MIKOJIBHOTO
3HAHUS, TIOJyYECHHBIC B Kypca
o0jacTu MaTeMaTHYECKHUX U YmeTh Cm.m. 1
(MM) eCTeCTBEHHBIX HAyK Ucnonp3oBath 3HaHUS
AIIEMEHTAPHBIX MaTeMaTHKU H
Gu3MKM U1 peleHus 3a1ad Ha
YpOBHE IIKOJIBHOTO Kypca H
NPUMEHITh WX TIPH PEIICHUH
npoecCHOHANBHBIX 3a7a4
Bnanetn Cm.a.1
MeTtononorueit pemieHus 3agad
Ha YypOBHE WIKOJBHOTO Kypca
DIIEMEHTAPHBIX MaTEeMaTHKU H
(UMK ¥ TIPUMEHATh €€ TpH
pemieHnn  MpoQeCCHOHATBHBIX
3aja4
OIIK-1.3 CnocobeH BoIOMpaTh | 3HATH Cm.m. 1
(du3nYecKre MOJIeTH U METOIbI | Bo3MOXKHBIE  THIBI ~ MoOjemeH
pelieHus 3aaaq MPUPOTHBIX SIBIICHUH,
npodeccroHanbHOM JOCTYIHbBIE Ha yYpOBHE
JeSITeIbHOCTH IIKOJILHOTO Kypca MaTeMaTUKH

U (QU3MKU TOPUTOJHBIE  IJIf
pelieHus 3a1a4y
poQeCCHOHATBHON

51




JCATCIIbHOCTH

JEKIIMOHHBIX W CEMUHAapCKUe
3aHATUA [0  MpOrpaMMam
POoECCHOHAIBHOTO  O0yYEHHS
dbusnMke, ¢ y4eToM  ypOBHS
MOJATOTOBKH W TICHXOJIOTHIO
ayJUTOpUH, BKJTIOUast
IIKOJIbHBIA YPOBEHb

Ymerp Cm.m. 1
Bri6upath SIBJICHUS u
BO3MOXXHBIE  THUIIBI  MOJIEJICH
MPUPOIHBIX SIBIICHUH,
JOCTYITHBIC Ha YpOBHE
Cwm.11. [ KoapHOTO Kypca
MaTEMaTUKHU u bu3uKu
MIPUTOJIHbIE 71l PELIeHUs 3a1au
npodecCHOHATBLHOM
JIESITEIbHOCTH
Bnaners Cm.m. 1
Merononoruei MIOCTPOEHUS
MOJEJIE NPUPOJHBIX SIBICHUH,
JOCTYIHbBIE Ha ypOBHE
IIKOJILHOTO Kypca MaTeMaTHUKH
U (QU3MKU TPUTOIHBIC  AJIs
pereHus 3amad
npodeccuoHanbHOM
JIESITCIIbHOCTH
[TIKC-3.2 Cnocoben 3HaTh Cm.m. 1
TUTAHUPOBAThH JICKIIMOHHBIE U Metoauky TUTAHUPOBAHUS
CEMHUHApPCKHE 3aHSTHS 110 JEKIMOHHBIX W CEMHUHAPCKUX
porpaMMam 3aHATHA 10  MPOrpaMMam
poeCCUOHAIBHOTO npodeccuoHanbsHOro 00yueHus
oO0y4yeHus ¢u3MKe, C y4eTroM | pU3UKe, C  y4eTOM  YPOBHs
YPOBHS IOJITOTOBKUA U MOATOTOBKM M TICUXOJIOTHH
TICUXOJIOTHIO ayUTOPHH ayJIMTOPUH, BKIIFOYAsS METOJHUKY
MpernofaBaHusl  dJIEMEHTApHOM
(U3UKYA U MaTEeMaTUKHU
YMerb Cm.m. 1
IUTAHUPOBATh  JICKIIMOHHBIE H
CEMHUHApCKHE  3aHATHS 1O
mporpaMmMam
npo¢eCCHOHATBHOTO  00yUYEeHHUS
¢usznke, ¢ y4eToM  ypOBHS
MOATOTOBKM M TICUXOJIOTHH
ayJIMTOPUU TIKOJHLHOTO YPOBHS
MOJITOTOBKH
Bnaners Cmum.1
Meroaukon IUTAHUPOBAHUS

Takum o6pa30M, BBIITIOJIHCHHUEC THUIIOBBIX 3anaH1/1171,

NpEACTABJICHHBIX B pPa3acic 5

«O11eHOYHbIE MaTepUabl U TEKYIIEr0 U PyOeKHOTO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTeCTalluu» MO3BOJUT KPUTHYHO, OLEHHUTh CIIOCOOHOCTHh HCIOJB30BaTh 0a30BbIE TEOPETUUECKUE
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3HaHUS (QYHAAMEHTAIBHBIX pa3fesoB oOmel U TeopeTHUecKo (U3MKM Ui  pelIeHUs
npodeccCHOHANBHBIX 3a/1a4 MPEToIaBaHNs JIEMEHTAPHOH (DU3UKH B IIKOJIAX U KOJJIEDKAX.

7 YueOHO-MeTOoANYECKOEe o0eceyeHue TUCIUIIINHBI

7.1. Hopmamusno-3axonooamenvHvle akmol
ITpuka3z Munob6puayku Poccutickoit deneparuu 7 aprycta 2020 r. Ne 891, 3apeructpupoBaH B
Muntocte PO 24 aprycra 2020 r., peructpaunoHHbiii Ne 59412.

7.2. Ocnognas rumepamypa

1. dmurpueBa E.N. ®dusuka [DnekTpoHHBIH pecypc|: ydeOHoe mocobue/ JmutpueBa E.M.—
OJIeKTPOH. TEeKCTOBbIe AaHHble.— CaparoB: A# Ilu Dp Memma, 2021.— 143 c.— Pexum
nocrymna: http://www.iprbookshop.ru/79822 html.— 9BC «IPRbooks»

2. IMapmakoB A.H. ®dusuka B 3amayax. MexaHuka [DIeKTpOHHBIN pecypc]: yuebHoe mocoOue/
[TapmakoB A.H.— OnextpoH. TekcToBble naHHble.— CapartoB: Ail [lu Ap Meaua, 2021.— 223
c.— Pexxum pocryma: http://www.iprbookshop.ru/86465.html.— DbC «IPRbooks»

3. Iopromkun A.Il. Maremaruka [DaeKTpoHHBIH pecypc]: yueOHnoe mocodue/ ['opromkun A.Il.—
ONEeKTpoH. TeKcToBble naHHble.— CapatoB: Al [lu Op Memmua, 2021.— 824 c.— Pexum
nocrymna: http://www.iprbookshop.ru/83654.html.— DBC «IPRbooks»

4. Mexanuka. OcnoBHsie 3akoHbI/U.E. Uponos.-10-e uza.-M.: Jlaboparopust 3nanuit, 2010.-309 c.:
wi. Texanueckuit yH-T. OOmmas pusuka. www/studentlibrary.ru

5. Upomo W.E. 3amaum mo obmel ¢usuke: yd. mocod. s By3oB. 8-¢ m3a.-M.:. BMHOM.
Jlab6opatopust 3nanuii. 2010.-431 c. www/studentlibrary.ru

6. I'un36ypr B.JL., Jleun JI.M., Pabunosuu M.C., CuByxun /[.B. CO6. 3agau no obuemy Kypcy
¢usuku. B 5 1. Ku. V. Atomuas ¢usuka. ®m3uka sapa u snemeHtapHbix dactui/Ilox pen.
J.B.CuByxuHa.-5-¢ u3g., crep.-M.: ®USMATIJINT; Jlans, 2006.-184 c. www/studentlibrary.ru

7. Mexanuka. Meroas! pameHus 3agad: yu.nmocodue /B.B. [Tokposckuii.-M.: Jlaboparopust 3HaHMIH,
2012.-253 c.: 1. www/studentlibrary.ru

8. MscuukoB C.II., Ocanosa T.H. IToco6ue no ¢usuxe. M.: Beicmas mkona, 1981r. 390c.

9. Hpomor M.E. 3amaun mno obOmeil ¢uszuke: yd. mnocob. s By3oB. 8- u3MI.-
M.:BMHOM.JIaGopatopus 3nanuii. 2010.-431 c. www/studentlibrary.ru

10. benonyukun B.E., 3aukun J[.A., Hunenrokx FO.M. Kypc obmieii ¢pusznku.OcHoBbI Gpu3uku.yYueo.
nocob6ue: ans By3oB. B2 1. T.2. KBanTtoBas u crarucrtuyeckas ¢usuka. Tepmonunnamuka /Ilox
pea. FO.M. nunentoka.-2-e uza.,ucnp.-M.: DUIMATIIUT, 2007.-608 c. www/studentlibrary.ru.

11. CuByxun /[.B. O0muit kypc ¢pusuku: Yue6.nmocodue: [nst By3oB. B 5 1. T.1. Mexanuxka. T.2.
TepMoauHaMuKa U MOJEKyJspHas (usmka.-5-e usf., ucnp.-M.: GUMATIIUT, 2006.-544 c.
www/studentlibrary.ru

12. N.E. Uponos. duszuka makpocucreM. OCHOBHBIE 3aKOHBI: ydyeOHOe mocoOue.-4y u3n.-M.:
BMHOM. Jla6opatopus 3uanuit, 2009.-207 c. www/studentlibrary.ru

13. MonekynspHas ¢uszuka u TepMmoamHamuka.-M.: OU3IMATIIUT, 2005. -208 c.

www/studentlibrary.ru.

14. Ile63yxoBa NU.I'., AnekoB A.M., Jleaxos I'.B. MonekynspHas ¢usuka. 3agauHUK-TPAKTUKYM
no obmieit ¢pusuke. Yacts 1. Yuebnoe nocodue - Hanpuuk: KbI'Y, 2012. — 79 c.

15. [e63yxosa WN.I'., Hlanme C.T. JlaGopaTOpHbIi NPakTUKyM IO MOJIEKYJSIpHON (u3HKe.
Yuebnoe nmocodue, Hampuuk: KBI'Y, 1999. — 109 c.

16 . Ille6zyxoa WN.I'., ApxecroB P.X. MonekynspHast ¢usuka. JlabopaTopHblii TpPaKTUKYM.
VYyeOnoe nocobue - Hanpuuk: KBI'Y. 2008. — 124 c.
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7.2. lonoTHUTeIbLHAS JTUTEpaTypa:

1. 3epnoB B.JI. Korcnekr nekuuu o ¢usuke. Yacts 1.- Mocksa: TOHTH, 1926.
http://www.knigafund.ru/books/106038

2. 3epuoB B.JIl. Koncnekt nekuuu no ¢gusuke. Yacts 2.- Mocksa: TOHTU, 1926.
http://www.knigafund.ru/books/106038

3. CuByxun [I.B. OOumwmii kypc ¢usuku: yd.mocodue mis By30B.B 5 Ttomax. -4-¢ m3a., Mockaa:
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7.4. Ilepuoouueckue uzoanus (2azema, 6eCmMHUK, OOJLIEMeNb, JHCYPHAT)
OTenbHbBIE CTAaThH M0 JAHHOM AMCIUIUINHE OMYOJIMKOBAHBI B Pa3IMYHBIX (DU3HYCCKHUX JKypHAIaX.

7.5. Humepuem-pecypcol
http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru

http://lib.kbsu.ru
http://www.scopus.com
http://www.isiknowledge.com/
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061141/{6 MH¢0pMal/;u0HHbl€, Cnpaeoy4Hble U NOUCKOo8blE:!

1. CnopaBounas nmpaBoBas cucrema «l apant». URL: http://www.garant.ru.

2. Cnpapounas npaBoBas cucrema «Koncynbrantliroc». URL: http://www. consultant.ru

IlepeyeHb aKTyaIbHBIX JJIEKTPOHHBIX HH(POPMAIMOHHBIX 023 TaHHBIX,
K KOTOpPBIM oOecnedeH aoctyn nmoJjn3osareasam KbBI'Y (2023-2024 yu.r.)

Ne HanmeHo- KpaTtKaa xapakrepucTuka Apapec HanmeHoBaHue Ycnosusa
n BaHue canTa opraHu3auuu- Aocrtyna
/ | 2aneKTpoHHo- B/Ia4eNbLia; PeKBU3UTDI

n ro pecypca Aorosopa

1. HayuyHas dnekTp. bubanoTeka HayuHbix | http://eli 000 «H3b» MonHbIN

3N1IeKTPOHHAA | nybaukaumit - okoso 4000 brary.ru JImueHsnoHHoe poctyn
6ubnnorteka | MHocTpaHHbIX 1 3900 cornaweHne N214830
(H3B PODUN) | oTeyecTBEHHbIX HAay4YHbIX ot 01.08.2014r.
KYpHanos, pedepatbl BeccpoyHoe
ny6ankaumi 20 Tbic.
KYPHaNoB, a TaKKe onncaHusa
1,5 mnH. 3apybeKHbIX U
POCCUMNCKUX AnCcepTaLnii;
2800 pocc. KypHanoB Ha
6e3Bo3me3aHON OCHOBE
2. 3b6C 13800 nsgaHuin no Bcem http://w 00O «KoHcynbTaHT MonHbIN
«KoHcynbTaHT | 06/1aCTAM 3HAHW, ww.stud CcTyaeHTa» poctyn
CTyAeHTa» BK/toyaeT 6onee yem 12000 medlib.ru (r. Mocksa) (perucTpal,
YY4E€OHUKOB U y4ebHbIX http://w Dorosop N2750KC/07- na no IP-
nocobwuit ana BO n CMNo, 864 ww.medc 2022 agpecam
HAaUMEeHOBaAHWI KYPHAOB U ollegelib.r 071 26.09.2022. KBIY)
917 moHorpadun. u AKTMBEH A0
30.09.2023r.
3. «INEeKTPOH- Konnekuus «MeauumHa (BO) http://w | OO0O «Monutexpecypc» MonHbIN
HaA OTAP-Mepgua. Books in ww.stud (r. Mocksa) [ocrtyn
6ubnunoreka | English (kHuru Ha anrauiickom | medlib.ru | Jorosop Ne849KC/03- | (perucTpal,
TeXHUUYECKOro | f3blKe)» 2023 na no IP-
By3a» (3B6C 07 11.04.2023 . agpecam
«KoHcynb- AKTMBEH 40 KBIY)
TaHT 19.04.2024r.
cTyaeHTa»)

4. | 3BC «JlaHb» | DNEeKTPOHHbIE BEPCUM KHUT https://e.l 00O «3bC TIAHb» (r. MonHbIN
BeAYLUMNX M3AaTENbCTB anbook.c CaHkT-MeTepbypr) aoctyn
y4ebHOol 1 Hay4yHO om/ Dorosop Ne41EN/223 | (perucrtpay,
NuTepatypsbl (B TOmM Yncne o1 14.02.2023r. na no IP-
YHUBEPCUTETCKUX AKTVBEH A0 agpecam
N30aTeNbCTB), TaK U 15.02.2024r. KBrY)
3NEeKTPOHHble BEPCUU
nepuoanYecKUx U3gaHui no
pasnnyHbIM obiactam
3HAHWN.

5. | HaunoHanbHa | O6beaANHEHHbIN SNEKTPOHHbIN | https://ru OrbY «Poccuiickan Joctyn ¢

Al 3SNeKTPOH- | KaTanor GoHA0B POCCUIACKMX sneb.ru/ rocyapcTBeHHas 3NEKTPOHH
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Has 61banoTeK, cogeprralumin 6ubnnoTteka» oro
6ubnumorteka | 4 331 542 3neKTPOHHbIX Jorosop YMTANbHOIO
Prb OOKYMEHTOB Ne101/H3b6/1666-n oT 3ana
obpa3oBaTenbHOro U 10.09.2020r. 6mnbnanotek
Hay4YHOro xapakrepa no beccpoyHbIn n Kbry
Pa3IMYHbIM OTPACAAM 3HAHWU
6. 3b6C 107831 nybnukaumin, B T.4.: http://ipr 000 «Ai Nun 3p MonHbIN
«IPSMART» 19071 — yuebHbIx U3aaHumn, bookshop Meamna» [ocTyn
6746 — Hay4HbIX n3ganHuii, 700 .ru/ (r. Mocksa) (perunctpal,
Konnekumi, 343 xypHana Dorosop N275/EN-223 na no IP-
BAK, 2085 aygmounsgaHui. ot 23.03.2023 r. agpecam
AKTUBEH A0 KBIY)
02.04.2024r.
7. 3b6C TemaTtnyeckas Konnekuma http://ipr 000 «An Nn 3p MonHbIN
«IPSMART» | «PyccKuit a3blK KaK bookshop Meamna» AocTyn
(90P PKH) WHOCTPaHHbIN» .ru/ (r. Mocksa) (perunctpal,
N3paTenbCcKkme KoNnekymu: http://w Dorosop Ne142/EN- ma no IP-
«3naTtoycT»; «PycCKMin A3bIK. WW.ros- 223 agpecam
Kypcbl»; «PyccKuii A3bIK» edu.ru/ ot 18.05.2023 r. KBIY)
(Kypcbl YMK «Pycckuit a3bIk CPOK npegocTasaeHuna
cerogHa» - 6 KHur) NNUEH3UU:
€ 01.06.2023 no
01.06.2024
8. | 3BC «HOpaiiT» | DNeKTpoHHbIe Bepcun https://ur 000 «3neKkTpoHHOE MonHbIN
ana cno y4ebHO 1 Hay4YHO ait.ru/ uspatensctso FOPANT» poctyn
NnTepaTypbl U34aTENLCTB (r. Mocksa) (perucrpal,
«HOpant» gna CMoO un Dorosop N2305/EMN-223 na no IP-
3/1eKTPOHHbIE BEpPCUH 07127.10.2022'r. agpecam
nepuoamMyecknx nsgaHum no AkTtuseH go 31.10.2023 KBIY)
pasin4YHbIM 0bs1acTam
3HaHUN.
9. | 3BC «lOpaiiT» | dnekTpoHHbIe Bepcumn 8000 https://ur 00O «2neKTpoHHoE MosnHbIN
ana BO HAaMMeHOBaHWIN y4ebHO U ait.ru/ uspatenbcrso FOPANT» [ocTyn
Hay4YHOW AnTepaTypbl (r. Mocksa) (perucTpal,
nsgatenncTs «fOpanT» ana BO Dorosop Ne44/EN-223 na no IP-
W 3/IEKTPOHHblE BEpCUM 07116.02.2023 . agpecam
nepuoamMyecknx nsgaHum no AkTtuseH ¢ 01.03.2023 r. KBIY)
pasnYHbIM 0bs1acTam no 29.02.2024 r.
3HaHWUMN.
10.| Polpred.com. | O630p CMW Poccum u http://pol 000 «Nonnpep, Joctyn no
Hosoctu. 3apybexbs. MosHble TekcTbl + | pred.com CMPaBOYHUKNY IP-apgpecam
0630p CMW. | aHanuTMKa u3 600 nsgaHnin no BesBo3mesgHo (6e3 KBry
Poccua n 53 oTpacnam odumumanbHoOro
3apybexbe aorosopa)
11.| NpesunpeHt- | bonee 500 000 3neKTPOHHbIX http://w | ®rBY «MpesnaeHTckaa | ABTOpu30B
CKas JOKYMEHTOB MO UCTOPUK ww.prlib.r | 6ubanoteka um. 6.H. aHHbIN
6ubnumorteka | OTevecTBa, POCCUINCKOM u EnbumHa» (r. CaHKT- [ocTyn u3
um. B.H. rocyaapcTBEHHOCTU, PYCCKOMY Metepbypr) 6mbnnotek
EnbuuHa A3bIKY U Npasy CornaweHue oT n (aya.
15.11.2016r. Ne115,
BeccpouHbIn 214)
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7.6. Memoouueckue yKkazanus no npo8eoeHuo PasiuyHblX Y4eOHblX 3aHamull, K Kypcosomy
NPOEKMUPOBAHUIO U OPYUM BUOAM CAMOCMOAMENbHOU pabombl

MeToanuyecKkue YKa3aHUA K JICKIIUOHHBIM U IMPAKTHYC€CKUM 3aHATUAM

B cucremy cpencts oOydeHus IUCLMIUIMHBI «OJEMEHTapHas (QHU3UMKa M MaTeMaTHKa»
BXOJAT Y4YEOHHKH, YdeOHbIEe TOCOOWs, KypC JIEKIHH, MPOrpaMMHOE U KOMIIBIOTEPHOE
obecrieyeHre, O0O0pasylolMe EAMHYI0 KOMIUICKCHYIO Cpedy, MO3BOJSIOUIYIO JOCTHIaTh
MOCTABJICHHBIX LIl 00ydYeHHUS.

OcCHOBHBIE KOMIIOHEHTHI CHCTEMBI CPEJCTB O0YUCHHUS TUCHUIUIMHE: YUeOHUKH, yuyeOHbIe U yueOHo-
METOAMYECKHE IMOCOOMs IO pasfenaM IUCHHUILIMHBL. [IporpamMMmHBIE cpeacTBa A MOIAEPKKU
NPENoJIaBaHMsI, MCIONb3yEMble B MPOIECCE CAMOCTOSTENbHON pPabOTBI CTYIEHTOB, YyueOHOE
IporpaMMHoe o0ecrieueHue (3JEKTPOHHbIN Y4eOHUK, KOMIIBIOTEPHBIE TECTHI U JIp.).

CpencTBa TeIEKOMMYHHUKAIMM (B IIpoLecCe CaMOCTOSTENbHONM paboThl CTYIEHTOB),
o0ecrneynBaroIue JOCTyTHOCTh MH(MOPMALUU Ul CTYACHTOB, BOBJIIEYEHHOCTh UX B YydeOHOE
B3aUMO/ICHCTBUE, UCIOJIb30BaHUE pecypcoB JokanbHOM cetu KBI'Y u UnTtepHer.

Kommnbrotepuble knaccel MHcTuTyra (U3MKM M MaTeMaTHKH, 3JIEKTPOHHbBIE —3ajbl
o6ubnuorexku u Murtepuer nenrpa KbI'Y.

Opraan3anvoHHBIME ~ (OPMaMU  TIPOBENCHHS] AyJUTOPHBIX 3aHATHHA 10 JUCIHILIMHE
SIBIISTIOTCSI JICKITMH, TIPAKTUIECKUE 3aHITHS.

OcHOBHas AUIAKTUYECKasi LEeNb JIEKIUU - (JOPMUPOBAHHE OPUEHTHPOBOYHON OCHOBBI IS
MOCJIECIYIOMIETO YCBOGHHUS CTYICHTaMH YYeOHOro wmarepuana. JIeKuus BBINOJHIET HaydHBIC,
BOCIIUTATENbHBIE W MHPOBO33pEHYECKHE  (YHKIHMH, SBISCTCS  METOJOJOTHMYECKOW U
OpPraHU3alMOHHONW OCHOBOM JUIsl CAaMOCTOSATENIBHBIX 3aHATHH, PACKPBIBACT NOHATUHWHBIN arrapar
JUCLUIUIMHBL, MPOOJEeMbl, JIOTHKY, JaeT IeJbHOE MpPEeACTaBICHUE O MpeaMeTe, MOKa3bIBas €ro
MECTO B CHCTEME HAayKH, CBSI3b C POACTBEHHBIMH ITUCLMIUIMHAMH, BO30Y)XIaeT HHTEpec K
IpeaMeTy, pa3BUBaeT NPOQecCuOHaTbHbIE HHTEPECHI.

CopnepxaHue JIEKIMU YCTaHABIMBAETCS HAa OCHOBE palbouell MporpamMmbl JUCLMIUIMHBL.
KonkperHoe cojep:kaHue JIeKIMH BKJIIOYACT OCBELIEHME 3ajjad, METOJOB M YCIIEXOB HayKH,
OCBElICHNE MyTel Hay4YHBIX HM3BICKAHUM, aHaNIW3 MCTOPUYECKUX SBJICHUH; KPUTUKY U HAYYHYIO
OLIEHKY COCTOSIHHSI TCOPHH U TIPAKTHKH.

B nexnmsx mpernonaBaTenb, HapsAAy ¢ CHCTEMATHYECKUM HM3JIOKEHHEM (YyHIaMEHTAbHBIX
OCHOB HAayKH, BBICKAa3bIBACT CBOM HAYYHBIC HJIEH, CBOE OTHOIIEHHE K MPEAMETY M3YyUeHHs, CBOE
TBOPYECKOE MOHWMAHHE €ro CYIIHOCTH M MEePCHEeKTHB pa3BUTHA. [10ArOTOBKA K JIEKIIUH TpeOyeT
CaMoro TIIATEIBHOTO OTOOpa MaTephalia, MPUBICUCHUS SPKUX M BHIPA3UTEIBHBIX MpuMepoB. OT
JeKUUU TpedyeTcsl TakKe, 4ToObl OHa OyAuJia M HaIpaBisla CaMOCTOSITENIbHYIO MBICIUTENBbHYIO
NeSITebHOCTD CTYJEHTOB, (hOpMUpOBaIa ©X MUPOBO33PEHHE.

Ha nexuunu ot npenoaasatesns TpeOyeTcsi B JOMOJHEHHE K 3HAHUSIM U NMPO(HECCHOHAIEHOMY
OMBITY IIUPOKAasi APYAUIHS, JOTUKA apTYMEHTAIlMH, YBICYEHHOCTh CBOEU 00JacThiO 3HAHHU U
BHYTPEHHSSI MMOTPEOHOCTh 3aK€Ub €0 CBOMX MIAAIIMX KOJUIET - CTYACHTOB. A 3TO 3HAYUT, 4TO
JEKTOPY HEOOXOJMMO BO3/IEHCTBOBATh HE TOJIBKO Ha pa3yM, HO U Ha YyBCTBA CBOUX CITyIIaTeNeH.

Kaxnas nexuust TpedyeT Takoro NOCTPOEHHUsI, YTOOBI CTYIEHTHI MOTJIM KOHCIIEKTUPOBATH €€
B BHJIE YETKO OTPAHWYCHHBIX, MOCIIEIOBATEIBHBIX M B3aUMOCBS3aHHBIX MOJIOKEHHH, TE3UCOB C
BHIBOJAMH W 3aKJIIOYCHUSAMH. Bce OTHenbHBIC JIEKIWU JIEKIIMOHHOTO Kypca TpPeOyIOT MOITOMY
B3aWMOCBSI3H, TIOCIIEAOBATEILHOCTH M enuHCTBa 1eiu. CyIIeCTBEHHO BaKHOW SIBISIETCS CBS3b
JIEKIIMOHHOTO MaTepuasa ¢ IPYruMA KypcaMu U BUJIaMU 00ydeHHsI.

Ha BBOJHOW JEKIIMM yCTaHABJIMBACTCS CBSI3b JIGKIIMOHHOTO MarepHaia ¢ y4eOHWKaMu U
yueOHbIMH TIocoOusMH. DopMa M3JI0KEHHs ONpeNeNnseTcss WHAMBHUIYaIbHBIMH OCOOEHHOCTSIMH,
METOAMYECKON MOATOTOBIEHHOCTBIO, MEJarornyeckoil kBanuukaue mpernojaBaTens, a TaKxke
coJiepKaHUEeM U 33Ja4yaMHM JIEKIIUH, HATMYUEeM HarJIHBIX TOCOOMI, CTETIEHbIO MOITOTOBICHHOCTH
CTyAeHToB. Ha 3akimouuTenbHOM JEKIUKM MOABOAST UTOTM paboThl MO BCEMY KypCy, BHUMaHHE
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CTYACHTOB O0OpaIalOT Ha MPAKTHYECKYI0 pealu3alHio IOJTY4YEeHHBIX 3HAHUH, PEKOMEHIYIOT
JUTEPATypy Ui AATbHEHUIIEro N3y4eHUs pa3IMyHbIX IPO0JIeM TaHHOM 00JIaCTH HAYKH.

Metoanyecku JieKLus JOKHA ObITh HA COBPEMEHHOM YPOBHE HAayKH, UMETh 3aKOHUYEHHBIH
XapakTep OCBELIEHMs] ONpPENEeNeHHOM TeMbl, 00JaJaTh CHJION JIOTMYECKOH aprymeHTanu,
COJZIEp’KaTh XOpOILIO MPOAYMaHHBIE HJUIIOCTPUPOBAHHBIE INPUMEPBI; JaBaThb HAIpPABICHUE IS
CaMOCTOSITENIbHOW pabOThl CTYAEHTOB; OBbITh JOCTYNHOH A1 BOCHPHATHSA COOTBETCTBYIOLIECH
ayAuTOpUEH.

[Ton  [OOCTYNMHOCTBIO  JIGKIMH  TOHHMAaeTcsi  oOpalleHHe K TpaHUIE  BBICIIUX
MHTEJUIEKTYAJIbHBIX BO3MOKHOCTEH CTYAEHTOB. JIEKTOpY HE CllelyeT OpHUEHTHpOBAThCA KAaK Ha
¢11a00 MOJrOTOBJICHHBIX CTYACHTOB, TaK U HAa 0c000 OJapEHHBIX CTYACHTOB. OpUEHTUPOM JOJKHBI
OBITH CTYAEHTBI, YCIIEBAIOIIME IO JAHHOMY IHPEAMETY, NPEACTABISAIOIINE OCHOBHOM COCTaB
JIEKIIMOHHBIX ITOTOKOB.

Ilenarornyeckas 3G (PEKTUBHOCTh JIEKIMH 10 JaHHOMY KypCy YCHUJIMBAeTCs Ha
IIPAKTUYECKUX 3aHATUSAX.

[IpenonaBaTenpb 10JKEH NPOBOAUTH 3aHATHUS B OATOTOBIEHHOM AJis 3TOr0 ayautopuu. OH
JIOJKEH OBbITh MOJATOTOBJIEH K 3aHATHIO, UMETh IUIaH MJIM KOHCHEKT JICKIHH.

B s1eKnmoHHONM ayuTOpHUH MPENnojaBaTeib JOJKEH ITOJIb30BAaThCs JTOCKOW IS U3JI0KEHUS
MmarepHala, ONMMCAaHUs CXEM, PUCYHKOB, TaOmul. 1o BO3MOXKHOCTH HEOOXOAMMO HCIOJIb30BaHUE
HarJsJHbIX ocoOuii u ayanoBusyanbHbix cpeacts, UKT.

[IpenonaBatens noKeH ObITh JpykemoOeH K crygeHTaM. OH  J0KeH  ObITh
TpeOOBaTEIIbHBIM HE TOJBKO K CTYJEHTaM, HO U K caMoMy ce0e, TeM caMbIM 3aBOEBbIBAs Y
CTYJEHTOB aBTOPUTET U YBaXKCHHUE.

Marepuan JOJDKEH JIOTMYECKM IOCIEAOBATEIbHO M3JIaraTbCs M COAEP/KATh DIIEMEHTHI
HOBM3HBI. Peub 1O/DKHA OBbITH NPaBUIBHOM M TOYHOM. TemMn uTeHMs JEKUMH AOJDKEH ObITh
€CTECTBEHHBIM. JIEKTOp MOJDKEH MOMOYb CTYAEHTAaM IOHATH JIOTMKY IOCTPOEHUS KOHKPETHOIO
y4eOHOro MaTepuana, BbIICNIATh TJIaBHOE M 00palaTh BHUMAaHUE CTYAEHTOB Ha (U3UYECKUN CMBICI
MOJTy9aeMbIX Pe3yJIbTaTOB M (PU3HMUECKUX BEINYHH.

IIpenonasareinb TOJKEH:

- IPEIOCTaBUTh CTYJEHTaM HCTOYHUKU JONOJHUTENIbHON WH(OpMAlKUU MO JHUCHUIUIMHE.
Jlutepatypy 1esnecoodpa3Ho AeTUTh Ha OCHOBHYIO U JOMOJHUTEIbHYIO;

- IOOUIPATH BOMPOCHI OT CTYJICHTOB ¥ TPAMOTHO OTBEYaTh HA 3TH BOIIPOCHI.

- paboTaTh Haj YrayOJeHHEM M 3aKpelyieHHMeM JIEKIIMOHHOIO MaTepHaja, IMOJIydeHUeM
CTYJEHTaMH YMEHHI U HaBbIKOB, IPEAYCMOTPEHHBIX y4€OHON IPOrpaMMOi.

Ilepen Tem, Kak HayaTh pEIICHHE 3a7a4 HAa IIPAKTUYECKOM 3aHATUU B AyJUTOPHH,
HE00XO0IMMO MPOBECTH OMPOC MO JAAHHON Te€Me, BBIHUCATh CO CTYACHTaMU Ha J0CKE HEOOXOAUMbIE
(bopMyIbl, pa3bsCHUTh UX CYTh, PA3MEPHOCTH BEJIMUYMH, U TOJIBKO 3aT€M HAYMHATH PEIIeHUE 3a/1a4.

B cucremy cpenacts oOydeHuss IUCHUIUIUHBI «JleMeHTapHass (U3MKa U MaTeMaTHKa»
BXOJAT Y4eOHUKM, YdeOHble TMOCOOUs, KypCc JEKUUH, MNpOrpaMMHOE U KOMIBIOTEPHOE
obecrieyeHre, o0OpasylolMe €AMHYI0 KOMIUJIEKCHYIO Cpely, HO3BOJISIOUIYI0 JOCTHraTh
MOCTABJICHHBIX LieJIel 00ydYeHuU .

OCHOBHBIE KOMIIOHEHTHI CUCTEMBI CPEJICTB 00YUEHHUs JUCUUIUIMHE: yUeOHUKH, yueOHbIe U yueOHO-
METOAMYECKHE IMOCOOMs IO paszenaM IUCHHUIUIMHBL. [IporpammHble cpeacTBa A MOIJEPKKU
IpEenoJIaBaHusl, MCIOIb3yeMble B MIPOIECCE CAMOCTOATENbHON pPabOTBl CTYJIEHTOB, YyueOHOe
nporpaMMHoe obOecrieueHue (3MEKTPOHHBIN YUeOHHK, KOMIIBIOTEpHBIE TECTHI U JIp. ).

CpenctBa TeJIeKOMMYHHUKAIMK (B TIPOIIECCE CaMOCTOSITENIBHOM pPabOTHl  CTYJIEHTOB),
oOecrieunBarove JOCTYMHOCTh MHGOpPMAIMU JJs CTYACHTOB, BOBJIEYEHHOCTh UX B ydeOHOE
B3aUMOJICVICTBUE, UCTIOJIb30BaHUE pecypcoB JokanpHON cet KBI'Y u UHTepHer.

Komneiotepasle kmaccel WHcTuTyra (U3MKM W MaT€MaTUKH, JJIEKTPOHHBIE —3aJIbl
6ubmuorexku u Mutepuer nenrpa KbI'Y.

OpranuzanioHHBIMU  (OpMaMU  MPOBEACHUSI AyAUTOPHBIX 3aHATUH 10 JUCIUILINHE
ABIIAIOTCA JIEKLUU, IPAKTUYECKUE 3aHATHUS.
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OcHOBHas AUAKTHYECKasi LEeNb JIEKUUU - (JOPMUPOBAHHE OPUEHTHPOBOYHON OCHOBBI ISt
MOCJIEIYIOEr0 YCBOEHHUS CTyJEHTaMH Y4eOHOro marepuaina. JIekuus BBINOJHSET Hay4dHBbIE,
BOCIIUTATEIbHBIE W MHPOBO33pEHYECKHE  (YHKIMH, SBISETCA  METOJOJOIMYECKOW U
OpPraHU3alMOHHOM OCHOBOM IJIsi CaMOCTOSITEJIBHBIX 3aHATHM, PAaCKpbIBACT MOHATUHHBINA ammapar
JUCLUIUIMHBL, POOJEMbl, JIOTHKY, JaeT IeJbHOE NpPEICTaBICHHE O IpeaMeTe, IOKa3blBas €ro
MECTO B CHCTEME HAayKH, CBSI3b C POACTBEHHBIMH IUCLMIUIMHAMH, BO30Y)XIaeT HHTEpec K
IpeaMeTy, pPa3BUBaeT NPOPeCcCHOHATbHBIE HHTEPECHI.

CopnepxaHue JIEKIIMM YCTaHABIMBAETCS HAa OCHOBE paboueil mporpamMMbl AMCUUIUIMHBL
KonkpeTHoe conaep:kaHue JIEKUUH BKIIOYACT OCBELICHHE 3alady, METOAOB M YCIIEXOB HayKH,
OCBELICHUE IIyTEH HAYYHBIX W3bICKAaHWM, aHAJIW3 MCTOPUYECKUX SIBJICHUM; KPUTUKY M HAy4HYIO
OLICHKY COCTOSIHUSI TEOPUU U IPAKTUKH.

B nexuumsix mpemnojaBatenb, HapsAAy ¢ CUCTEMAaTHYECKUM M3JIOKEHHEM (YyHIaMEHTalIbHbIX
OCHOB HAayKM, BBICKa3bIBa€T CBOM HAy4yHBIC MJIEH, CBOE OTHOLIEHUE K MPEAMETY U3Y4YEHUs, CBOE
TBOPYECKOE MOHMMAaHHE €ro CYIIHOCTH M NepCHeKTUB pa3BuTus. I[oaroroBka K jekuuu Tpedyer
CaMoro TIIATeIbHOTr0 0TOOpa MaTepuala, NPUBJICUEHHs SPKUX M BBIPa3UTEIbHBIX IpuMepoB. OT
JeKIMU TpedyeTcs Takke, yToObl OHa Oyauiia M Halpapisla CaMOCTOSTEIbHYI MBICIUTEIbHYIO
NeSITeIbHOCTh CTYIEHTOB, (hopMUpOBaia ©X MUPOBO33PEHHE.

Ha nexuuu ot npenoaasatesns TpeOyeTcsi B JOMOJHEHHE K 3HAHUSIM U NMPO(HECCHOHAILHOMY
OIBITY IIUPOKAasi APYAMIHS, JOTUKA apTyMEHTALMH, YBJICYCHHOCTh CBOEU 00JacThiO 3HAHHU U
BHYTPEHHSS1 MOTPEOHOCTh 3a)Xeub €10 CBOUX MIIAIINX KOJUIET - CTYACHTOB. A 3TO 3HAYUT, 4YTO
JIEKTOpY HEOOXOAMMO BO3/I€HICTBOBAThH HE TOJIBKO Ha Pa3yM, HO U Ha YyBCTBA CBOMX CIIyIIaTeNneH.

Kaxxnas nekuus TpeGyer Takoro nmocTpoeHusl, YTOObI CTYAEHThl MOTJIM KOHCIIEKTUPOBATH €€
B BUJI€ YETKO OTPAaHUWYECHHBIX, IOCIEHOBATECIBbHBIX M B3aUMOCBS3aHHBIX IIOJIO)KEHUH, TE€3UCOB C
BBIBOJIAaMU U 3aKJIIOUEHUSIMU. Bce oTaenbHble JIEKIUM JIEKIIMOHHOIO Kypca TpeOYIOT MO3TOMY
B3aMMOCBS3H, IOCIENOBAaTEIILHOCTH U eAuHCTBa LenH. CyHNIeCTBEHHO Ba)KHOM SIBISIETCS CBA3b
JIEKIIMOHHOT'0 MaTepuasa ¢ IpyruMU KypcaMu U BUIaMU 00y4YeHHs.

Ha BBOJHOMN JEKIMM yCTaHABIMBAETCS CBSI3b JIGKIMOHHOTO MaTepuaia ¢ yueOHMKaMU U
yueOHbIMH TocoOusMu. DopMa H3NI0KEHHs ONpeNeNnseTcss WHAMBHUYaIbHBIMH OCOOEHHOCTSIMU,
METOAMYECKON MOATrOTOBIEHHOCTBIO, MEJarornyeckoil kBanuukaue mpemnojaBaTens, a Takxke
coJiepKaHUEeM U 33Ja4yaMHM JIEKIIUH, HATMYUEeM HarJIHbIX TOCOOMHA, CTETIEHbIO MOITOTOBICHHOCTH
cTyneHToB. Ha 3akmrounTenbHON JEKIMU MOJBOAST UTOTU pabOThl 1O BCEMY KypCy, BHHUMaHHE
CTYJIEHTOB O0OpaljaloT Ha NPAKTHUECKYH peall3aldio MOJYyYEHHBIX 3HAHUN, pPEKOMEHAYIOT
JUTEpaTypy Ul JaIbHEHUIIEro U3y4eHUs pa3InuHbIX MpoOIeM TaHHOM 00J1aCTH HAYKH.

MeTtoauuecku JeKIUs JOHKHA ObITh HA COBPEMEHHOM YPOBHE HaYKU, UMETh 3aKOHUYEHHBIN
XapakTep OCBELICHHs ONpPENEICHHOM TEeMbI, 00JIaaTh CHJIOH JIOTMYECKOH aprymMeHTaluH,
CoZlepkKaTh XOpPOUIO NPOAYMAHHBIE WIIIOCTPUPOBAHHBIE NPHUMEPHI; 1aBaTh HAIPaBICHUE UL
CaMOCTOSITENIbHOW paboThl CTYAECHTOB; OBITh JOCTYMHOH MJiIi BOCHPHUSATHS COOTBETCTBYIOIIEH
ayIUTOPHUEN.

[Ton  JgOCTYNMHOCTBIO  JIEKIMM  TOHMMAaeTcss oOpalleHHe K TpaHMLE  BBICIIUX
UHTEJUICKTYaJIbHBIX BO3MOXKHOCTEH CTYAEHTOB. JIEKTOpY HE ClleyeT OpUEHTHPOBATbCA KAaK Ha
¢J1a00 MOJrOTOBJICHHBIX CTYAECHTOB, TaK U HAa 0c000 OJJapEeHHBIX CTYAeHTOB. OpUEHTUPOM JOJKHBI
OBITH CTYACHTHI, YCIIEBAIOLIUE MO JaHHOMY IpEAMETY, MPEACTaBISIOIMME OCHOBHOW COCTaB
JIEKIIMOHHBIX ITOTOKOB.

[Temarornyeckas 3¢ (}eKTUBHOCTh JIEKIMI 10 JaHHOMY KypCcy YCWIMBAaeTcs Ha
IIPAKTUYECKUX 3aHATHUAX.

[IpenonaBaTenb NOKEH MPOBOAUTH 3aHATUS B MOATOTOBIEHHOM IS 3TOro ayautopuu. OH
JIOJKEH OBITh MOJTOTOBJIEH K 3aHATHIO, UMETh IIJIaH WIIM KOHCIIEKT JICKIUH.

B neknmonHONM ayuTopHuM MpernojaBaTeib JOJDKEH IMOJIb30BAaThCs JTOCKOW ISl U3JI0KEHUS
MarepHaia, OMMCAHUS CXEM, PUCYHKOB, TaOmuil. 1o BO3MOXHOCTH HEOOXOAMMO HCIOIB30BaHUE
HarJISAHBIX TocoOui U ayanoBu3yanbHbIX cpeacts, UKT.
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[IperonaBatens [MOMKEeH OBITH ApykemoOeH Kk crygeHTaM. OH  J0DKeH  OBITh
TpeOOBaTENIbHBIM HE TOJBKO K CTYIAEHTaM, HO M K caMOMy ce0e, TeM caMbIM 3aBOEBBIBAs Yy
CTYZICHTOB aBTOPUTET U YBa)KCHHUE.

Marepuan JOJKEH JIOIMYECKH IIOCIENOBATENbHO H3J1ararbCsi M COAEPXKAThb JIEMEHTHI
HOBU3HBI. Peub JOMKHA OBITh TPABWILHOM W TOYHOH. TeMm 4YTEHHS JEKIUU JOKEH OBITh
€CTeCTBEHHbIM. JIEKTOp IOJKEH MOMOYb CTYAEHTaM IOHSATh JOIMKY IOCTPOEHUS KOHKPETHOI'O
y4eOHOT0 MaTepuaa, BBIICIAT TJIaBHOE M 00paiiaTh BHUIMAaHUE CTYICHTOB Ha (PU3MUECKUIT CMBICT
HOJIy4aE€MBbIX Pe3yJIbTaTOB U (PU3MUECKUX BEIUUYMH.

IIpenonaBareib TOJKEH:

- IPEAOCTaBUTh CTYJIEHTAM HMCTOYHUKHU [JOIMOJHHUTEIbHONH HMHGpOpPMALMU MO0 AUCLUIUIMHE.
Jluteparypy 1enecoodpa3Ho AETUTh Ha OCHOBHYIO U JOMOJHUTEIBHYIO;

- IOOIIPATH BOIPOCHI OT CTYJEHTOB M IPaMOTHO OTBEYaTh HA 3TH BOIIPOCHI.

- paboTartb Haj yrayOJeHHEM M 3aKpelyieHHEeM JIEKIIMOHHOTO MaTepHaja, IMOJydeHUEM
CTYAECHTaMH YMEHUI 1 HAaBBIKOB, IPEAYCMOTPEHHBIX YU€OHOH MPOrpaMMOH.

Ilepen Tem, Kak HayaTh pEHICHHE 3a7ad HA MPAKTHYECKOM 3aHSATHH B ayIUTOPHH,
HE00XO0/IMMO MPOBECTH ONPOC M0 JAHHOM TeMe, BBIMUCATh CO CTYAEHTaMM Ha JI0CKE HEOOXOIUMbIe
(bopMyIbI, pa3bsICHUTh UX CYTh, PA3MEPHOCTH BEJIMYWH, U TOJIBKO 3aTEM HAYMHATH PEIICHUE 3a/1a4.

8. Mamepuaﬂbno-mexnulteawe obecneuenue Oucuunmmbl

8.1. Tpebosanus k mamepuarbHO-MEXHULECKOM) 00ecneyeHu
Jlns peanuzanuu paboudeill mporpaMmbl AUCHUIUIMHBI UMEIOTCS CIIELUAIbHBIE TOMEIIEHUS
JUISL TIPOBEJICHUS 3aHATUN JIEKIMOHHOTO M CEMHUHApPCKOro TWIIA, TPYMIOBBIX W MHAWBUYaJTbHBIX
KOHCYJIbTAllMi, TEKYIIEro KOHTPOJIS M MPOMEKYTOUHOM aTTecTalliu, a TaKKe MOMELIeHUs s
CaMOCTOSITENIbHOW pabOThl W TOMEIIEHHs ISl XPaHEHUs W MPO(UIAKTUYECKOTO 00CTYyKMBAaHUS
o0opynoBanusi. CrenuanbHble NMOMELIECHUS YKOMIUIEKTOBAHbI CHEIMAIM3UPOBAHHOM MeOenbio U
TEXHUYECKHUMHU CpEICTBA OOYYEHHS, CIYKAUMMH Ui TpEACTaBICHUs HH(pOpMaruu OOIbIIon
ayJIUTOpHUH.
Jliig ipoBeieHMsI 3aHATUN JIEKIIMOHHOTO THIa UMEIOTCS IEMOHCTPALMOHHOE 000pYJ0BaHHE
U Y4eOHO-HAaIJIAJHbIE TTOCOOMS.
[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUN UCIOIb3YIOTCS:
JAUUECH3UOHHOE NPOZPAMMHOE 0Decneuenue:
- Ilponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription);
AnTuBHpycHOe mporpamMmHoe obecrnieueHue Kaspersky Endpoint Security CranpapTHbIi
Russian Edition;
€80000HO pacnpocmpansemvle npocpammbl.
— Academic MarthCAD License - maremaTHuyeckoe HpOTrpaMMHOE oOecledeHue,
KOTOpO€ MO3BOJISIET BBINOIHSTH, aHAIN3UPOBATh BAKHENIIINE NHXEHEPHBIE PACUEThI
1 0OMEHUBATHCS UMH;
—  WinZip st Windows - mporpamm JUist CKaTHsl U pacliakoBKH (aiiios;
— Adobe Reader s Windows — nporpamma jutst utenus PDF daiinos;
— Far Manager - KOHCOJbHBIN (hallIOBBIH MEHEMKep JUIsl ONEpallMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.
[Ipn ocymiecTBieHnn 00pa30BaTEIBLHOTO Ipollecca CTYAEHTaMU M IpernojaBaTelieM
UCTIOJIB3YIOTCS clefyrole HHPpopMauonHo crnpaBoyHble cucteMbl: ObC «Ailludpoyke», IbC
«Koncynperant crynenra», CIIC «Koncynprant maroc», CIIC «I"apaHTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL O UHBAAUOOE U JUY C O2PAHUYEHHbIMU
B03MOACHOCMAMU 300P0BbS

Jlis CTyIEHTOB € OrpaHUYEHHBIMH BO3MOKHOCTSMH 3J0POBbSI CO3/IaHbl CHELHMAIbHBIE
ycIoBUA A7 ofyyeHus obpazoBanus (aya. 145 I'K). B mensx 1ocTymHOCTH MOTyYeHUs BBICIIETO
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oOpa3oBaHus IO 00pa3oBaTENbHBIM MpOrpaMMaM HWHBAIMAAMU W JIUIAMH C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37J0POBbSI YHUBEPCUTETOM 00ECIIeunBaeTCs:

1. AnpTepHaTUBHAs Bepcus OQUITUAIBHOTO caifta B ceTH «MHTepHeT» I cTaO0BUISIINX;

2. 11 MHBATUAOB C HAPYLICHUSAMU 3peHUs (CI1a00BUISIINE, CIETIBIC)

- TPUCYTCTBHE AaCCHCTEHTa, OKAa3bIBAIOIIETO OO0ydYaromeMycss HEOOXOAWMYI0 ITOMOIIb,
nyOnupoBaHUE BCIYX CHPAaBOYHOM HH(MOpPMALMKM O paCIHUCAHUU YYeOHBIX 3aHATUN; HaIU4ue
CpPEeACTB [UIsl YCUJICHUSI OCTaTOYHOTO 3pEHHs, OpaillieBCKOM KOMIBIOTEPHOM TEXHUKH,
BUJICOYBEIMUUTENEH, TPOrpaMM HEBU3YAIbHOIO JOCTYIA K HHPOPMAINH, IPOTPAMM-CHHTE3aTOPOB
pedd W JAPYruX TEXHUYECKHX CPEJCTB MpHeMa-niepenadyn y4eOHoi WH(OpMAanuu B JOCTYITHBIX
dbopMax ISl CTYI€HTOB C HAPYLICHUSIMU 3PEHUS,

- 3aJ]aHUs JUIs BBIITOJTHEHUS HA DK3aMEHE 3a4UTBIBAIOTCSA ACCUCTEHTOM;

- THCHbMEHHBbIE 3aJlaHusl BBINOJHIIOTCS Ha OyMmare, HAJIUKTOBBIBAIOTCS ACCUCTEHTY
o0yyJarommmcs;

3.JIn1 WHBaNIMAOB M JUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10POBbSl IO CIyXY
(cmabocaplmraniye, Tayxue):

- Ha 3a4yeTe/PK3aMeHe MPHUCYTCTBYET ACCHCTEHT, OKA3bIBAIOUIMI CTYIEHTY HEOO0XOIMMYIO
TEXHUYECKYIO TIOMOIIb C YYETOM HHIMBUAYAJIBHBIX OCOOCHHOCTEH (OH MOMOTAeT 3aHATh padbouee
MECTO, IEPEIBUTAThCS, TPOYUTATH U OPOPMUTH 3a/1aHKE, B TOM YHCIIE 3aMUCHIBAs MO/ JTUKTOBKY);

- 3a4eT/9K3aMEH IPOBOJUTCS B MUCbMEHHOU (hopMme;

4. Jns WHBaIMAOB W JIML C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 310pPOBbS, HMEIOIINX
HapylEeHUs ONOPHO-ABUIAaTEJILHOIO allapaTra, CO3JaHbl MaTEePUAIbHO-TEXHUYECKHE YCIIOBHS
o0ecreunBarOIIie BO3MOXKHOCTh OECIPENSITCTBEHHOTO JO0CTyna oOydJalmuxcsi B y4deOHbIE
MOMEIIEHUS, OOBEKTY NHUTAHHS, TyaJeTHbIE W JPYrue IOMEIICHUS YHUBEPCHTETa, a TaKKe
npeObIBaHMs B YKA3aHHBIX MOMEIIEHUAX (HAJM4YKMe PACcIIMPEHHBIX JBEPHBIX MPOEMOB, MOPYUYHEN U
JIPYTUX IPUCIIOCOOJIEHUI).

- TMCBPMEHHBIE 3a/laHMsl BBINOJHAKOTCS Ha KOMIBIOTEPE CO CHELUATU3UPOBAHHBIM
IPOrpaMMHBIM 00€CTIEYEHUEM UM HaIUKTOBBIBAIOTCSL ACCUCTEHTY;

- 110 JKETIAaHHIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OOyuaromuecs W3 4HUCla JIUIL C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbsI 00€CIIEUEHbI
AIIEKTPOHHBIMU 00pa3oBaTeNbHBIMH pecypcaMu B Gopmax, aJanTHUPOBAHHBIX K OTPAHUYECHUSM HX
310POBBSI.
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9. JIuct n3MeHeHNn i (I0NI0JIHEHUIT) B padouell mporpaMMe AU CHHUIIMHBI
B pab04yI0 IPOrpaMMy 0 JUCHMILIMHE «DJIeMEeHTapHas (U3MKa U MaTeMaTHKa»
no Hanpasienuto noaroroBku 03.03.02 dusuka (IIpoduns: «MeaunuHckas GuU3NKa»)

Ha y4eOHBIN TOT
Ne JuemeHT (myHKT) PII/] | IlepeuyeHb BHOCHMBIX H3MEHEHM i IMpumeyanue
n/n (momoJyiHeHHUit)

OO0cyx1eHa 1 peKOMEHI0BaHa Ha 3aceiannu Kadenpsl TeopeTndeckoi U 3KCIIepUMEHTATBHON

¢$uzuku
[IpoTokoa Ne __ oT «__» 20 T.
3aBenyronmii kKageapoit / M.X. X0KOHOB

MOJITHUCH d.1.0.

« » 20 I.




IIpuniaoxenue 2.

Pacnpeoenenue konmponohvix Meponpusmuii no petmuHe080U cucmeme OYeHKu
ycnegsaemocmu 06yyeHus

MagkcumasbHbI| Pacnpenenenue no
0asa KOHTPOJILHBIM TOYKAM
1 Touka — 3
1. [Tocemenue 3aHATHI 10 2 Touka — 3
3 touka — 4
1 Touka — 6
2. Konmokenym 18 2 Touka — 6
3 Touka — 6
1 Touka — 6
3. TectupoBanue 18 2 Touka — 6
3 Touka — 6
1 Touka — 8
4. | KonrponbHas pabora (MHBIE POPMBI) 24 2 Touka — 8
3 Touka — 8
1 Touka — 23

5. 70 2 Touka — 23
UTOoro 3 Touka — 24

Ne KoHTpoabHbIe MeponipusiTusi




Ipuioxenne 3.

Texkymuu 1 pyOe;KHbIH KOHTPOJIb

CryneHt nMeeT
36-45  OGamnoB  mO
UTOTaM TEKYILIEro H
pyOEXKHOrO KOHTPOJIS,
Ha  JK3aMeHe  Jai
TOJHBIA OTBET TOJIBKO
Ha oauH Bompoc. [Ipu

pelIeHnn 3a7a4
oOyJaronuiics

JIOTTyCKaeT rpyoObie
OILINOKH, aeT
HEBEPHYIO OLIEHKY
CUTyallu M  PELICHO

Menee 50 % 3amau.

OIMH  BONPOC H
4aCTUYHO
(TIOTHOCTBIO)
OTBETUJI Ha BTOPOMA.
Crynent umeer 46-

60 0amioB o
HUTOraM TCKYLICTO U
pyOexHOTO
KOHTPOJIS, Ha
DK3aMeHe Jan
MOJIHBI  OTBET Ha
OIWH BOIPOC MUK
YaCTUYHO  OTBETHII
Ha 00a Borpoca.
CryneHt

OIMH  BONpPOC H
YaCTUYHO
(MOJTHOCTHIO)
OTBETUJI Ha BTOPOH.
Crynent umeer 61 —

65 OanioB 1o
uToraMm TEKYLICTO H
pyOexxkHOTO

KOHTPOJIS, Ha
JK3aMeHE nan

MOJHBIA OTBET Ha
OIMH  BOMPOC W
YAaCTUYHO  OTBETHUJ
Ha BTOpoil. CTyneHT
umeet 66-70 GamioB

|CeMeCTp [IIxana oneHnBaHUs
0-35 6amnoB 36-50 6amtoB 51-60 G6amioB 56-70 6amioB
1 YactuuHoe [TonHoe nnu | [lonnoe nnu | [lonHoe mocemnieHue
MoceleHue YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MoCenIeHue MOCeIIeHue 3aHSATUH.
3aHSTHH. ayJTUTOPHBIX ayJTUTOPHBIX [TonHoe
HeynosnerBopurens | 3aHsaTuil. YacTUUHOE | 3aHATUM. BBIIIOJIHEHHUE U
HOE BBITMIOJTHEHHE | BBIIIOJIHEHUE [Tonnoe 3aIuTa
MPAKTUYECKUX MPAKTUYECKUX BBITIOJTHEHUE MPaKTUYECKUX
pabor. [Tnoxas | pabot. BrimosnHeHUe | MPaKTHYECKUX 3aHITHA.
MOATOTOBKA K | KOHTPOJIbHBIX pabor. Brinonnenue
OarIbHO- pabor, TECTOBBIX | Brimonnenue KOHTPOJIbHBIX
PEHTHUHTOBBIM 3a/IaHMi, OTBETHl HA | KOHTPOJIBHBIX pabor, TECTOBBIX
MEPOTPUSITHSIM. KOJIJIOKBUYME Ha | paboT, TECTOBBIX | 3aJJaHUN, OTBETHl HA
Crynent HE | OLICHKHU 3a/laHui, OTBETHI | KOJJIOKBUYME Ha
JIOTTYCKaeTCst K | «yOBJICTBOPUTEIbH | HA  KOJUIOKBUYME | OLIEHKHU «OTJIHYHO».
MIPOMEXKYTOUHOMN o». Ha OLICHKH
aTTeCTalluu «XOPOIIOY.
HpOMG)KYTOLIHa}I aTTecTalua
Cemectp [IIxana oueHnBaHus
HeynosnerBopurenbHo | Y 10BIETBOPUTEIBLHO Xopomuio OTnu4HO
(36-60 6amnoB) (61-80 6amnoB) (81-90 6annoB) (91-100
OaJIIoB)
1 Crynenr umeer 36-60 | Ctynent umeer 36- | Ctynent umeer S51- | CTyneHT umeer
6aiutoB 1o  uroram | 50 0amioB no | 60 OaoB mo | 61-70  Gannos
TEKYLIEro U | UTOTaM TEKYIIEro W | UTOoraM TEKYIIEero M | mo UTOram
pPyOEKHOTO KOHTPOJIS, | pyOeKHOTO pyOexxHOTO TEKYIIETro u
Ha »HK3aMEHE He€ Jai | KOHTPOJs, Ha | KOHTPOJIS, Ha | pyOeKHOTO
MOJIHOTO OTBETAa HU Ha | DK3aMEeHe Jan | IK3aMeHe Jla | KOHTPOJisi, Ha
OJIMH BOIIPOC. MOJIHBIA OTBET Ha | MOJHBIK OTBET Ha | ’K3aMEHe  Jail

MOJHBIA  OTBET
Ha OJIMH BOIIPOC
u YaCTUYHO
(TIOTHOCTHIO)
OTBETHII Ha
Bropoii.  Ilpm
pelIeHnr 3aad
[MOKa3bIBAET
riry0okue
3HAHUS
MaTepuana,
cBOOOJIHO
UCIIONIB3YET
HEOOXOTMMEIS

dbopmynbl  1pH
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HUMECT II0 HTOramM

TEKYIIEeTO u
pyOexHOTO
KOHTPOJIS 61-70
0a/IoB Ha 3K3aMeHe
HE Jal  TOJHOTO
OTBETa HU Ha OJMH
BOIIPOC.
OO0yyvaroruiics
3aTpynHSACTCS c
MPaBUIILHOM
OLICHKOM
MPEAIOKEHHOM
3aJa4u, JlaeT
HETIOJTHBIH OTBET,

peteHo 55% 3anau.

II0 UTOraM TEKYIIETO

u pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEeHe nan
MOJIHBIN OTBET
TOJIBKO Ha  OJUH
BOIIPOC. [Tpu
perieHnu 3a1a4
oOyyJaronuics
MOKa3bIBaCT

TBEp/bIe 3HAHUS
Marepuana,
IrPaMOTHO ero
W3J1araer, HO
JIOTYCKaeT
HE3HAUYUTEIbHbIE
HETOYHOCTHU B

MpolecCce  PEeIICHUs
3agay, pemeno 70%
3a1a4

pELICHUY 3a/1ad,
pemerno  100%
3aj1a4
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