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PabGouast mporpamMma JUCHUIUTMHBI (MOAYIsi) «DIeMEHTapHas (U3UMKa W Marematuka» /
coct. Taosa T. M. — Hanpuuk: KBI'Y, 2022. — 66 c.

PabGouast mporpamma mpenHasHayeHa Ui TPENOAABaHMS ITUCHUIUIMHBI «DJIeMEHTapHas
¢u3uKka ¥ MaremMaThka» CTyJeHTaM O4YHOW (opMbl OOyueHHs MO HAaNpaBJIEHUIO MOATOTOBKU
03.03.02 dusuka 1-ro cemectpa 1-ro Kypca.

PabGowas mporpamma cocraBieHa ¢ ydetoM DepepaqbHOrO  TOCYAAPCTBEHHOTO
obpasoBarenbHoro crannapra ®@I'OC 3++ Beicmiero oopazoBanus 1o HampasieHuto 03.03.02 du-
3uKa (ypoBeHb OakaliaBpuaTa), yTBEPKICHHOTO MpUKa3oM MUHHCTEPCTBA O00pa30BaHUS U HAYKH
Poccuiickoit @enepanun 7 aBrycra 2020 r. Ne 891, koTopslii 3apeructpupoBad B Muntocte PO 24
asrycra 2020 r., peructpaiiuoHsbIii Ne 59412.
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1. Iean u 32724 0CBOEHHS JTUCHUIIJIMHBI

enu u 3aga4n AU CUMIJIMHBI.

Kypc oOmiei ¢usuku sBhsieTcs OcHO6HbiM B OOLICH CHCTEME COBPEMEHHON MOATOTOBKU
¢busukoB — npodeccronanon. OH u3naraeTcss Ha MJIQIMIUX KypcaxX U €ro TJIaBHOM 3a/1aueit SBIIETCS
co3nanue (pyHIaMeHTanbHON 0a3bl 3HaHUIl, HA OCHOBE KOTOPOH B AajbHEWUIIEM MOXKHO Pa3BUBATh
OoJsiee yriiyOJICHHOE W JCTAIM3UPOBAHHOE HM3YUYCHHE BCEX pas3/ieloB (U3UKH B paMKax IIHKJIa
KYpPCOB I10 TEOPETUYECKON (PU3UKE U CIIEIIHATU3UPOBAHHBIX KYPCOB.

st u3ydeHus pasfenoB oOmed (U3MKH, KypCOB MaTeMaTHYECKOTO aHaIn3a, BBICIIEH
anreOpbl ¥ TEOMETPHH, HHPOPMATHKU U MPOTPAMMHUPOBAHUS, BEIYUCITUTEILHON MATEMATUKHU U T.1.
HEOOXOIUMBI JIOCTATOYHO IMPOYHBIE 3HAHUS MO 3JIeMEHTapHOH (u3uke u MaremaTHke. Tak Kak
YacTO OKa3bIBAaeTCsl TaK, 4YTO CTyAEHTH | Kypca ¢usmueckoro ¢akynprera He O00JIaAaioT
HEOOXOJUMBIMU U JAOCTATOYHBIMU 3HAHUSMU B 3TOM HAIpaBJIEHWHU, B YUeOHBIN IUIaH MOATOTOBKU
OakamaBpoB ¢u3uku 1o HampasieHuto 03.03.02 duswka BKIIOYEHA yueOHAs TUCITUILIMHA
«OneMeHTapHas (pu3uMKa M MaTeMaTHKa», OXBAThIBAIOLIAs pa3Jlieibl 3JIEMEHTapHONH MaTeMaTUKU
(anrebpa, TeOMeTpHsl, TPUTOHOMETPUS U T.J.) U dJEMEHTapHOU (U3UKK (MEXaHUKA, MOJIEKYIIsIpHAs
¢bu3nKa ¥ TEPMOIUHAMHUKA).

JucuumnuHa «OeMeHTapHas ¢u3MKa W MaTeMaTHKa» BXOAHWT Kak o0s3aTenbHas
JTUCIUTIIIMHA B 0a30BYI0 yacTh yueOHoro miana mo ®I'OC 3++ mo nanpasienuto 03.03.02 dusuka
(ypoBeHb OakayiaBpa).

I'maBHBIE TpeOoBaHUWA, TMTpEIBABIAEMbIE K Kypcy oOmeid ¢Gu3uku: HeoO0X0auMo
chopMHpOBaTh y CTYACHTOB €AMHYIO, CTPOMHYIO, JIOTHUECKH HEMPOTHBOPEUUBYIO (DU3UUYECKYIO
KapTUHY pPEaIbHOTO0 MHpa; B paMKaxX €IWHOTO MOAXO0Ja KJIACCHYECKOW (TOKBAaHTOBOW) (DHU3UKH
HEOOXO/IMMO PAcCMOTPETh BCE OCHOBHBIC SIBJICHHS M IPOLIECCHI, MPOUCXOMASAIINE B MPUPOJE,
YCTaHOBUTH CBSI3b MEXJly HUMH, BHIBECTH OCHOBHBIE 3aKOHBI B BUJIE MaTeMaTHUYECKUX YpaBHEHHII.
[To mMepe HEOOXOIMMOCTH B Kypce BBOJSATCS HEKOTOPBIE 3JIEMEHTHI PEISTUBU3MA, CTATUCTHYECKH-
BEPOATHOCTHBIX METOJIOB, KBAaHTOBBIX NPEJCTABICHUN, KOTOpbIE 3aTeM KOHKPETH3UPYIOTCS U
YTOUHSIOTCS B Kypcax TEOpPETUYECKOM (U3MKH; HEOOXOAMMO HAy4YUTh CTYJCHTOB OCHOBAaM
MOCTAaHOBKHU U MPOBEICHUS (U3NYECKOTO SKCIEPUMEHTA C IMOCIEAYIOIMM aHAIU30M U OIIEHKOM
MOJTyYEHHBIX PE3yIbTATOB.

OcHoBHO¥ (hOpPMOI U3JIOKEHUST MaTepraa Kypca sSBJISIFOTCS TPAKTUUECKHUE 3aHATHS.

3akperieHue JICKIIMOHHOTO MaTepuana MPOUCXOAWT Ha TMPAKTUYECKUX 3aHATUSAX, HA
KOTOPBIX PACCMATPUBAIOTCA Pa3IMYHbIE METO/IbI PELICHUS 3a/1a4 U HanboJiee TUITUYHbIE 3aJa4l 110
Kypcy. CTyIeHTBI IOy4JaloT TaKXKe JOMAIlHUE 3aJaHus B BUJC PsAAa 3a/1a4 U3 COOTBETCTBYIOIINX
3aJJaYHUKOB.

2. Mecto aucuunjunbl B cTpykrype OIIOII BO

JucuumnnmHa «OneMeHTapHas (pu3MKa 1 MaTeMaTHKa» BXOAUT B 0a30BYIO 4acThy4yeOHOTrO IJIaHa
HanpasieHus noarorosku 03.03.02 dusuka, npoduns «MenunuHckas Guznka».
N3yueHne naHHOW IUCHMILIMHBI Oa3uUpyeTcsl Ha 3HAHUAX, IPUOOPETEHHBIX B Kypce (PU3HUKU
Y MaTEMAaTUKH CPEIHEN IIKOJIBL.

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHHUS TUCHUILINHBI

[Tporiecc uW3y4yeHHs TUCIUIUIMHBI HAmpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIIEAYIOIIUX
koMrieTeHnii B cooTBeTcTBUM ¢ PI'OC3++ BO m OIIOII BO mo maHHOMYy HampaBieHUIO
MOJITOTOBKH (CTIEIIHAILHOCTH):
OIIK-1.1 Criocoben npuMeHATh 0a30BbIC 3HAHUS, TIOJIYICHHBIC B 00JIACTH MaTEeMAaTUUECKUX U (MJTH)
€CTECTBEHHBIX HAyK
OIIK-1.2 Cnoco0eH uCcoib30BaTh MPU PEIIeHUH MTPOoPECCHOHAIBHBIX 3a7a4 3HAHUSI, TTOJTYICHHBIC
B 00JaCTH MaTeMaTHYECKHUX U (UJIM) ECTECTBEHHBIX HAYK



OIIK-1.3 CnocobGen BbIOMpaTh MOJETHM M METOABI peIIeHUs 3agad  MpodecCHOHATbHON
JeATEIIEHOCTH

[NIKC-3.2 Cnoco0eH IUIaHUPOBaTh JICKIMOHHBIE M CEMHUHAPCKHE 3aHATHS 10 MporpamMMmam
npoeCCHOHAIBHOTO  00ydeHuss (U3HKE, C y4E€TOM YypPOBHS IMOJATOTOBKHM M  TICHXOJIOTHIO
ayJIUTOpUU

B pe3ynbrare 0CBOGHUS TUCIHUILTMHBI 00Y4alOUIHiCs JOIKEH:

3HaTh: OCHOBHBIC (PU3MUECKHE BeNMUYMHBI, cucteMy eauHull CH, OCHOBHBIE CHCTEMBI
KOOpJAWHAT, (U3NYECKHUE SIBICHUS M MPOILECCH, MPOUCXOAIINE B MPHUPOJE, CBA3b MEXIY HHUMH,
OCHOBHBIE 3aKOHBI MEXAHUKH U MOJIEKYJIIPHON (DM3UKHU B BHJI€ MATEMaTHYECKUX YPaBHEHUH.

YMeThb: NPUMEHATH TEOPETHUYECKUI MaTrepual K aHajJu3y KOHKPETHBIX (PH3UUYECKUX
CUTyallMi, MCIOJB30BaTh PA3JIMYHBIE METOABI PCIICHUS TUIIMYHBIX I Kypca «MexaHuka» n
«MonekynsipHas (u3MKa» 3a1a4, aHAIM3UPOBATH MOJYYCHHBIE pPE3yJbTaThl M IMOJb30BAThCSA
OCHOBHOM M JIOTIOJIHUTEILHOU JINTEPATYPOU MO KypCy.

Baaners: MaTeMaTH4ecKUM anmnaparoM M HaBbIKAMU ITPAKTHUEKCKOTO MPUMEHEHUS pPa3ZeioB
MaTE€MATUKH:

- MATEMaTHYECKUI aHaNH3 - Tu(PepeHInaTbHOE U MHTETPATbHOE UCUHCIICHUE;

- anre0pa - BEKTOPHbIE TIOHSTHS, ONIEpallii ¢ BEKTOPAMHU;

- muddepeHmanbable  ypaBHeHUs - audQepeHIUaIbHble YpaBHEHHS C  Pa3ACISIOIIMMUCS
IIEPEMEHHBIMU;

- QHAJIUTUYECKasi TEOMETPUS - CUCTEMA KOOPAMHAT, KPUBU3HA, PAINyC KPUBHU3HBI;
IIPOrPaMMHPOBAHUE - DJIEMEHTHI ITPOrPaMMHUPOBAHH.

IIpnoOpecTH OMBIT: CaMOCTOSTENbHONH pabOTBI € OCHOBHOM U JIOTOJIHUTENHHON
JUTEpPATypol MO Kypcy; 00paOOTKH, aHajau3a W OLEHKH, IIOJIYYEHHBIX B OSKCIIEPUMEHTE
pe3yabTaTOB; CAMOCTOSTENLHOW PAa0OOTHI € JICKIMOHHBIM MaTepHUaioM, Y4eOHHUKaMH U yueOHO-
METOINYECKOM JTUTEPATYPOU U PELICHUS JOMAITHUX 3aIaHUH.

4. Conep:kanue M CTPYKTYpa IMCUMIJIMHBI

4.1. Cooepycanue Oucyunaunvt (M0Oyisa), nepeueHb  OUEHOYHBLIX CPeOCcme U
KOHMPOAUPYEeMbIX KOMNemeHUUil

Kog
N ®dopma
Ne HaumenoBanue KOHTPOJIIUPYEMOM
Conep:kanue pazzaena TEKYLIETO
paszmena paszmena KOMITCTCHIINH
KOHTPOJIA
(nm ee gacTH)
1 2 3 4 5
[IpaBuna neWcTBUN CO CTENEHSAMH OIIK-1
u kopHsmu. Hekotopeie cBoiicTBa IIKC-3.2
nporopuuu. HemonHble ¥ MMONTHBIE
KBaJpaTHble ypaBHEHUA. DopMyIbI
¢ . KP, ]13,
1 Anrebpa KOpHEH  KBAaApPAaTHBIX  YPaBHEHHUM. CP. P3
Teopema Buera. DopmyIibl ’
COKpALIEHHOI'O YMHOXEHHUS.
Jlorapudmer. O6mme CBOICTBa
J0rapu(pMOB.
Tpuronomerpudeckue  GyHKIIHH OIIK-1
octporo yrma. Teopema Iludaropa. ITIKC-3.2
Teopema KOCHHYCOB. Teopema KP, 13
2 Tpuronomerpust p Y p > 13,
CHUHYCOB. 3HAaKM TPUTOHOMETPUYECKUX CP, P3
GYyHKIMA B YETBEPTAX. 3SHAUYCHUS
TPUTOHOMETPHUYECKHIX byHKIHII




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

). YeTHblie u HEUYCTHBIC
TPUTOHOMETPHUYECKHE GyHKIHN.
[TeprogUIHOCTH TPUTOHOMETPHUECKHUX
GyHKIHA. OcHoOBHBIE
TPUTOHOMETPUYECKHE TOKIECTBA.
DopmyIibl CJIO’KECHU .
Tpuronomerpuueckue byHKIMN
JIBOWHOTO Y TIOJIOBUHHOTO apTyMEHTOB.
[IpeobpazoBanue CYMMBI

TPUTOHOMETPUYECKUX  (QYHKIMH B
npoussenenue. @opmynsl IpUBEIEHUS.

I'eomeTrpus

[Inomanu TpeyronbHUKa, KBajpara,
IpSMOYTOJIbHUKA, O60KOBOM
IIOBEPXHOCTHU UPAMHUIBL,
napajuenorpaMma, Tpamnenuu, pomoa.
OkpyxHoctb. Kpyr. [lnimna ayru.
Jnuna oxpyxHOCTH. /[InvHA XOpABI.
[Tnmomans kpyra. Iumuuanp. Komnyec.
[Tnomany ux GOKOBOW MOBEPXHOCTH U
nojHble wiomaan. O6beMbl LWIMHIPA,
KOHyca, Ilapa, YCEYEHHOIO KOHYCa,
IapOBOTO CErMEHTAa, IapOBOTO
CEKTOpa, [AapOBOro CJIOS.

OIIK-1
I1IKC-3.2

13, K,
CP

Bexkropsl

HevictBue Han BekTopamu. CkansipHoe
Y BEKTOPHOE MPOU3BEACHHE BEKTOPOB.

OIIK-1
I1KC-3.2

A3, K,
CP, P3

DnemMeHTapHbIe
byHKIIH

OnemeHTapHble  (QYHKIMM M HX
rpaduxu. [Ipon3BoAHbIE W HHTETPAJIBI
OCHOBHBIX 2JIEMEHTapHbBIX (PYHKIIHH.

OIIK-1
I1IKC-3.2

KP, JI3,
K, PK, T

Dopmysl
MPUOTIMKEHHBIX
BBIUMCIICHU I

Dopmybl pUOIMKEHHBIX
BbluMcieHul. I[lpaBuiia okpyriaeHus.
AOGcomoTHas u OTHOCHUTEIbHAs
MOTPEITHOCTH.

OIIK-1
ITIKC-3.2

J13, CP,
P3, KP

Kunemaruka

PaBromepHOE IPSIMOJIMHEMHOE
JIBUKEHHUE. Tpaexropus, MyTh,
CKOpOCTb, YCKOPEHHUE.
PaBHomepemMenHOE MPSAMOJIMHENHOE
nBUkeHHe. KpuBoMHENHOE IBM)KEHNE
(paBHOMEpHOE BpalaTeIbHOE,
IBHKEHUE Tena, OpOIIEHHOTO
TOPU3OHTAIBHO W 104  YINIOM K
TOPU30HTY).

OIIK-1
ITIKC-3.2

J13, CP,
P3, KP

Jnnamuka

3akonsl HproroHa. Hmnynbc Tena.
3akoH wu3MeHeHus umnyiasca. Cuna
ynpyroctu. 3akoH ['yka. Cuiibl TpeHUSI.
3akoH BceMupHOro tAroreHusa. Cuna
TSKECTH.

OIIK-1
I1IKC-3.2

3aKOHEI
COXpaHEHUS B
MEXaHUKE

Pabora, MOIIHOCTb, K.ILI.
Kunernueckass ©  MOTCHI[MAJIbHAS
sHepruu. [lomHas ~ MexaHWYecKas
sHeprus. M3onumpoBaHHas CHCTEMA.
Yrupyrue u Heynpyrue CTOJIKHOBEHUSI.

OIIK-1
ITIKC-3.2

KP, 13,
CP, P3




MoMeHT cuiibl. YCIIOBHS paBHOBECHUS OIIK-1
ten. JlaBmenue. I'muapocraruueckoe ITIKC-3.2
napinenue. Cuna ApxuMmena. 3akoH
DIIeMEHTHI
COOOIIAIOINXCS COCY/IOB. KP, 13,
10 CTaTUKH U .
I'mapaBanyeckuit npecc. K,PK, T
THIPOCTATUKH
CranuoHapHoe TeueHHUE. Y paBHEHUE
HEpa3pbIBHOCTH. YpaBHeHue
beprymn.
KommuectBo BemecrBa. (OcCHOBHOE OIIK-1
OCHOBLL ypaBHeHue MKT. Ckopoctu ra3oBbIx I1IKC-3.2
MOJIEKYJ. ~ YpaBHEHHE  COCTOSHUS
MOJIEKYIISIPHO- KP, I13,
11 . | mpeasbHOrO  rasa.  HM3ompoueccsl.
KHHETHYCCKOM . . CP, P3
3akonbl [lapns, I'eit-JIrocaka, boitns-
TEeOpUHU
Mapuorra. 3aKoH JanbTOHA.
OO0BeIHEHHBINA Ta30BbIA 3aKO0H.
BHyTpeHHsIs1 sHEprus uaeanbHOro rasa. OIIK-1 13, K,
12 Tepmonunamuika | | 3akOH TepMOAMHAMUKH. YpaBHECHHUE IIKC-3.2 CP, P3,
TeruIoBoro 6ananca. Pabora rasa. KP
KonnuecTBO TEMJIOTHI NMpU CropaHUM OIIK-1
13 TennoBnie torunBa. [lnaBneHue W wucnapeHue. IIKC-3.2 113, CP,
SIBJICHUS VY neanHEIE TEIJIOTEI CrOpaHus P3
TOTIIIMBA, TUTABJICHUS M HCTIAPCHHSI.
Crtpoenue JKUIKOCTEN. OIIK-1
14 [ToBepxHocTHbIe | [IoBEpXHOCTHOE HaTSDKEHUE U I1IKC-3.2 IB.K,T
SIBJICHUS MOBEpXHOCTHAs dHeprus. JlaBienue P
Jlannaca. Kanvnsipasple sSiBJICHMSL.
AOconroTHas u OTHOCHTEIbHAS OIIK-1 KP, /13,
15 BopasHoii nap B | B1axkHOCTb. [ UTPOMETp U ICUXPOMETP. I1IKC-3.2 K, PK, T,
aTMocdepe CP, P3,
KP

B rpade 4 mnpuBomarcs tutaHupyembie (OPMBI TEKYIIETO0 KOHTPOJIS: 3ammra JiabopaTopHoil paboter (JIP),
BhImostHeHne Kypcosoro mpoekta (KIT), kypcooit padoter (KP), nomammero 3amanus ([3), nammcanue pedepara (P),
koimtokBuyM (K), pybexssrii korTpons (PK), tectupoBanue (T), camoctositensHas pabota (CP), pemmenue 3amaq (P3),

koHTposbHas padota (KP-I; KP-II; KP-IIT) u T.1.
4.2. CTpyKTypa AUCHMILIHHBI

OO011ast TPYI0EMKOCTh JUCIIUILUIAHBI COCTaBIsAeT 3 3adeTHbie equHuIbl (108 yacos)

Bun paboter

Tpyn10eMKOCTb, 4acOB / 3a4ETHBIX

eIMHUI]

| cemecTp Bcero
O01mast TPyA0eMKOCTh (B Yyacax): 108 108
KonrakTHasi pa6ora (B yacax): 72 72
Jlexyuu 36 36
Ilpakxmuuecxue 3auamus (113) 36 36
CamocTosiTesibHasA padoTa, B TOM YUCJIe KOHTAKTHAS
padora: (mpopaboTKa ¥ MOBTOPEHHUE JICKIIMOHHOTO MaTepuasa
U MaTepuana yueOHUKOB M Y4eOHBIX TOCOOUH, MOATOTOBKA K 9 9
NPaKTUYCCKUM 3aHATHSIM, KOJUIOKBHYMaM, PyOeKHOMY
KOHTPOJIIO U T.J.)
[ToaroToBKa M MPOXOXKIACHUE MPOMEKYTOTHOM 27 27
aTTeCTannun




Bua pabotsl

TpynoeMKoCTh, 4acoB / 3a4€THBIX

€ JUHHUIL

| cemecTp

Bcero

Bun utoroBoro KoHTpOIS

9K3aMCH

OK3aMCH




4.3. JIabopaTopHbIe 3aHATHUS — HE NIPEyCMOTPEHBI YUEOHBIM IJIAHOM

4.4. KonrakTHasi paboTa co CTyJleHTaMH

Kon-
SaHJIQTI/ISI pasjfena Tema Bo
4acoB
1 2 3 4
1 1 Anrebpa 6
2 2 Tpuronomerpus 6
3 3 I'eomeTpus 6
4 45,6 Bektopbl. DnemeHTapHble (YHKIMM W WX MPOU3BOAHBIE U 6
MHTETpaJbl
Kontponbnas padora — |
5 7 Kunemaruka 6
6 8 Jnnamuka 6
7 9 3aKOHBI COXpaHEHUs 6
8 10 DJeMEHTHI CTaTUKU U TUIPOCTATUKH 6
KonrtponsHas padora — Il
9 11 OcnoBbl MKT 6
10 12 TepMmoguHamuka 6
11 13 DJEKTPUYECTBO U MarHETU3M 6
12 14,15 | [loBepxHOCTHBIC ABNCHNUS 6
KonTtponsnas padora — Il1
HUTOIO: 72

5. OneHo4YHBbIe MaTepHAJIbI 1JIsl TEKYLIero  py0e:KHOro KOHTPOJIs

ycleBaeMOCTH M IPOMEKYTOYHOM aTTecTalluu

Jy1st mpoBeieHNsT MPOMEXKYTOYHON aTTECTAIMUA 00YJaIOMUXCs IO TUCIUILTNHE CO3AeTCs

OLIGHOYHBIC MaTePUaJIbl, KOTOPBIA BKIIIOYAET B cEOs:

e [iepeueHb KOMIIETEHIIUI ¢ yKa3aHUEM 3TaroB uX (popMHUpOBaHUS B MPOIECCE OCBOCHUS

00pa3oBaTeNbHOM MTPOTPAMMBEI,

e OIIMCaHHE MOKa3aTeleh u KPUTCPUCB OLICHUBAHUA KOMHGTGHHI/Iﬁ Ha Pa3jIMYHbIX 3Tarmax

ux (hOPMHUPOBAHMSI, OTIMCAHHE IIKAJl OLCHUBAHHUS;

® TUIOBbIE KOHTPOJIbHBIE 33JaHHsI U UHBIE MaTepUaIbl, HEOOXOAUMBIE JIJIsl OLEHKU
3HAHUW, YMEHUH, HABBIKOB U (MJIM) OIBITA JESATEIbHOCTH, XapaKTEPU3YIOIIHNX 3TAIlbI
dbopMUpOBaHUS KOMITETEHITUI B IMPOIIECCE OCBOSHUSI 00pa30BaTENbLHON MPOTrPAMMBEI;

® METOAMYECKHE MaTepualbl, ONpeAesaIoNIie MPoLeyphl OLICHUBAHUS 3HAHUI, YMEHHIA,

HABBIKOB U (MJIM) OTIBITA JIEATEIbHOCTH, XapaKTEPU3YIOUINX Tanbl (HOPMUPOBAHUS

KOMIIETEHIINH.




J1s mpoBeieHUST TEKYIETO0 KOHTPOJSL U MPOMEXKYTOUYHOM aTTeCTalliyd MO UTOraM OCBOEHUS
JUCIUIUIMHBI, a TakXKe JUIsl KOHTPOJS CaMOCTOSITENbHOM paboThl CTYIEHTa NpoBoAsTcs 3
KOHTPOJbHBIE paboTel (mo 15 BapwanToB B Kaxmoi) u 3 komtokBuyma. COCTaBJIE€HBI U
WCIIOJIB3YIOTCS  TECTOBBIC 3aJaHus JIJIsi aBTOMaThdeckor cuctemsl TectupoBanus (ACT) mo Bcem
TeMaM Kypca.

[lepeyeHr BapuMaHTOB KOHTPOJBHBIX PabOT W BOMPOCOB (OWIJIETOB) MO KOJJIOKBUYMam
npuiaraercs. TecToBbie 3a1aHus B BULy UX OOJBIIOTO KOJIMYeCTBa He mpriiararoTcs. OHU UMEIOTCS
B cucreMe ACT u yd4eOHO-METOIMWYECKMX KOMIUIEKCaX IO JOUCHMIUIMHAM «MexaHuka» u
«MonekynsipHas uzuka» (kad. TudD).

[IpuBOoaUTCS TaKXKe MEepeYeHb IK3aMEHAIIMOHHBIX OmIeToB 1o AuciuiuirnHe (30 OunmetoB mo 3
BOIIPOCA B KXKJIOM).

5.1.1.  Oyenounvie mamepuanvl 01 CAMOCMOAMENLHOU PabOMylL (MUNOBvle 3a0a4u)
obyuarowezocs (konmponupyemas komnemenyus OIIK-3):
[TpuBoaATCs TEKCThI 3-X KOHTPOJIBHBIX paboT mo 15 BapmaHTOB B KaXKAOH, KOTOpBIE
MPOBOSITCS, COOTBETCTBEHHO, Ha 3-X ATanax peruTHHrA.

KonTtpoabsnas padora Nel

Bapuanrt 1
1. HeBecoMblii OJIOK YKpEIUIEH Ha BEpIIMHE JIByX HAKIOHHBIX IUIOCKOCTEH, COCTaBISIFONIUX C
ropu3oHTOM yritbl 30°u 45°. I'mpu A u B Maccoit 1 kr kakaas coeTMHEeHbI HUTHIO, IIEPEKUHYTOH depes
Osiok. Haiftu yckopeHHe, C KOTOPBIM IBHXYTCS THPH, U CWIy HarTsKkeHUS HUTH. CUMTaTh HUTH
HEBECOMOU M HEPACTSKUMOM, TPCHUEM NIPeHeOpEYb.

Puc. 1.

2. Iapux maccoit m=100 r ynan c¢ BeICOTH h=2,5 M Ha TOPHU30HTANBHYIO IUIUTY U OTCKOYMI OT Hee
BCJIEJICTBHE YIPYIoro yaapa 6e3 morepu ckopoctu. Onpenenuts cpelHiow cuiy F, neictByromnryto
Ha IIapUK MpH yAape, €CIU NPOJOLKUTENBHOCTS yaapa At=0,1 c.

3. KameHp OpoleH C BBIIIKH B FOPU30HTAJILHOM HANpPaBICHWW C HAYaJbHOM CKOPOCTBIO Lo=30 Mm/c.
Onpenennuts CKOpPOCTh L, TAHIEHIMAIBHOE O.; U HOPMAJIBHOE YCKOPEHUE an KaMHs B KOHLE 2-i
CEKYH/IbI 110CJIE Hayasa JBUKCHHUS.

4. T'py3, TOABEMICHHBIA K MIHYpPY IMHOH S50 CM, ONHCBHIBACT OKPYKHOCTH B TOPH3OHTAIBLHOM
mwiockoctH. Kakoii yros o6pasyer miHyp ¢ BEpTHKANIBIO, €CJIM 4acToTa Bpauenus 1 ¢1?

Bapmuanr 2

1. Tlo HAaKIOHHOI TIOCKOCTH ¢ yriaoM HakioHa 0.=30° ckome3uT Teno. ONpenennTh CKOPOCTh
TeJa B KOHIIE 3-€i CeKYH/IBl OT Hadaja CKOJIbKEHHs, eciii Koddduiment tpenus =0,25.

2. Temo OpomieHO MOA yriaoM K ropu3onry. llpomomxurensHocTh monera 2,2 cex. Haiitu
MaKCHMaJbHYIO BHICOTY MoabeMa Tena. COmpoTUBICHHEM BO3/lyXa PeHeOpeyb.

3. Konpkobexenn maccoir 70 Kr, cTOs Ha KOHbKax Ha Jbay, OpocaeT B TOPU30HTAIHHOM
HaIpaBJIeHUU KaMEHb Maccoil 3 Kr co CKopocThio 7 m/c. Ha kakoe paccTosiHue OTKATUTCS
P TOM KOHBKOOEXKEII, €CIIM U3BECTHO, 4TO Kod(dunueHT Tpenus pasex 0,027

4. Koneco Bpaiaercsi BOKPYr HEMOJBHM)KHOM OCH TakK, YTO Yroj €ro MnoBOpOTa 3aBUCUT OT
BpeMeHn kak ¢=At? rae A=0,20 pan/c’. Haiitu monHoe yckopeHHe a TOYKM Ha 000e
KoJieca B MOMEHT t=2,5 ¢, eciii IMHEeWHAsi CKOPOCTh TOYKH B ATOT MOMEHT paBHa 0,65 m/c.

Bapuant Ne3
1. Kakoii nomkna 6bITh cuna F, ynepuBaromas Opycok Macchl m Ha HAKJIOHHOM IJIOCKOCTH,
€CJIM Yrojl HakKJIOHA IUIOCKOCTH K TOPU30HTY PaBeH O, a cwia F mapajuienpHa HaKIIOHHOM
miockoctu? Koaddunment Tpenus 6pycka o MiI0CKOCTh paBeH L.
10



Teno maccol 1 Kr mon AEWCTBUEM IIOCTOSHHOM CHIJIBI JBWXKETCS IPSIMOJUHEIHO.
3aBHCHMOCTH MYTH, MPOWHJEHHOTO TEJIOM, OT BPEMEHHM 3ajaHa ypaBHEHHeM s=2t>+4t+1.
Omnpenenuth paboty cwibl 3a 10 ¢ oT Havana ee NEHCTBUS U 3aBUCUMOCTh KUHETHUYECKOMN
SHEPIUH OT BPEMEHU.

Koseco Bpamaercst ¢ yactoroit v=5 c¢. Tlox jaeficTBHEM CHJI TpeHHS OHO OCTAHOBHJIOCH
yepe3 uHTepBai BpeMeHU At=1 MuH. OnpenenanTs yriioBoe yCKopeHue 3 1 4ucio o00poToB
N, KOTOpOE caenaeT KoJeco 3a 3TO BpeMsl.

CKoJIbKO BpEeMEHH NaJalio TEJIO, €C/IU 3a MOCIEIHUE ABE CEKYHAbl OHO MpoIuio 60 m?

Bapuant Ne4
Kaxoit nomkna 0wt cuna F, ynepkuBaromnias Opycok Macchl m Ha HAKJIOHHOM TIOCKOCTH,
€CJIM Yrojl HakKJIOHa IUIOCKOCTH K TOPM30HTY O, a cwia F HampaBiieHa TOpU30HTaJIBHO?
Koaddumuent tperus 6pycka o miocKocTh paBeH f.
[To nyre oxpyxnoctu paguycom R=10 m nBuxercs Touka. B HEKOTOpBIM MOMEHT BpeMEHHU
HOPMaJIbHOE YCKOPEHHE TOUKH an=4,9 M/c?. B 3TOT MOMEHT BPeMEHH BEKTOPHI MOIHOTO
HOPMAJILHOTO ycKopeHHil o06pasyior yroa 60°. HaiiTu cKOpoCTh L M TaHTEHIMANBLHOE
YCKOPCHHE ar TOYKH.
[lyns, nerdmas ropu3OHTAIBHO, MONANACT B IIAP, MOJABEIICHHBIM HA JIETKOM KECTKOM
CTEpXHE, U 3acTpeBaeT B HeM. Macca nynu B 1000 pa3 mensine Maccel mapa. PaccrosiHue
OT TOYKH MOJABECa CTEPKHS 110 LeHTpa mapa 1 M. HailTu ckopocTh Iynu, €ciii U3BECTHO,
YTO CTepKEHb C IAPOM OTKIOHHMICS OT yjapa myau Ha yroia 10°,
AkpoOaT Ha MOTOITMKIIC OIHUCHIBAET «MEPTBYIO MeTIo» paauycoM R=4 M. C kaxoit
HaMMEHBIIEH CKOPOCTBIO L JOJDKEH MPOe3kKaTh akpoOaT BEPXHIO TOYKY METIH, YTOOBI He
copBatbcs?

Bapuant Ne5
Tpu rpy3a Maccoid mo 1 Kr cBA3aHbl HUTBIO U ABUKYTCS 110 TOPU30OHTAIBHON IIOCKOCTH MO
neiictBueM cunbl 10H, nanpasnennoit mox yriaom 30° ropusonTy. OnpenenuTs yCKOpEHHe
CUCTEMBI M CUJIbI HaTSHKEHHS] HUTH, eclii KodddunueHT TpeHus pasex 0,1.
Juck paguycom R=40 cM Bpamaercst BOKpyr BepTUKalbHOM ocu. Ha kparo nucka jnexur
kyouk. [Ipuanmas kodpdurment tpenns =0,4, HaliTH YaCTOTY V BpaIllEHHUsI, IPH KOTOPOM
KyOMK COCKOJIb3HET C JTUCKA.
B Barome, JBMKyIIeMcsi TOPU30HTANBHO C MOCTOSHHBIM YCKOPEHHEM =3 M/c?, BHCHT Ha
IIPOBOJIOKE Ipy3 Maccoi 2 Kr. Ompenenuts cuily HaTskeHuss T NMpPOBOJOKM M yroil ee
OTKJIOHEHMS OT BEPTUKAIIN, €CIIU T'Py3 HENOJIBUKEH OTHOCUTEIBHO BaroHa.
Monot Maccoit m1=5 Kr yaapseT HeOOJbIION KyCOK XKeJe3a, JIe)KAl[uil Ha HaKOBaJIbHE.
Macca m; HakoBanbHU paBHa 100 kr. Maccoit kycka xelne3a npeHeopeyb. Y aap Heynpyrui.
Omnpenenuts KIIJ[ ynapa Monora npu JaHHBIX YCIIOBUSIX.

Bapuant Ne6.
K xoHIamMm HeBeCcOMOW HEpACTSHKUMOW HHUTH, TEPEKMHYTOW dYepe3 HEBECOMBIH OJIOK,
Mo/BEIICHBI JIBa Tpy3a Maccor o 100 r kaxasiid. Ha oiuH U3 rpy30B MOJIOKEH MEPETPY30K
Maccoi 10 r. HaiiTu cuity, ¢ KOTOpOM MEPErpy30K AaBUT Ha IPy3, a TAKKE CUITY TaBJICHUS Ha
0Ch OJI0Ka.
Temo wmaccoit 20 Kr cCOCKaldb3bIBaeT II0 HAKJIOHHOM IUIOCKOCTH miuuHOoM 10 M Ha
HETOJIBIDKHYIO TENIEXKKY C IMECKOM U 3acTpeBaeT B HeM. Tenmexka maccoit 80 Kr cBOOOIHO
nepeMeniaercss mo ropu3oHTanu. OINpenenuTb CKOPOCTh TEIEKKH, €CIM yrojl HaKJIOHa
TJIOCKOCTH K Topu30HTy 0.=30°.
Koneco aBromammubl Bpamiaercsi paBHoyckopeHHO. CrenaB N=50 mosHbIX 000pOTOB, OHO
M3MEHHJIO 4acTOTy BpaleHus oT vi=4 ¢ 10 v2=6 c¢. OnpenennTs yrioBoe yckopenue f
KoJeca.
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Ha BHyTpeHHell TOBEpXHOCTH KOHUYECKOH BOPOHKH C YIJIOM 20 IIPH BEpIIMHE Ha BhIcoTe h
OT BEpIIMHBI HAX0UTcA Masioe Teso. KoapduuueHT TpeHust Mex 1y TeJIOM U OBEPXHOCTBIO
BOpoHkH paBeH f. HaliTu MHHUMaIbHYIO YTJIOBYIO CKOPOCTH BpAIICHHS KOHYCa BOKPYT
BEPTUKAJIBHON OCH, TP KOTOPOIl Te10 OyIeT HENOABUKHO B BOPOHKE.

Bapuant N7
ABTOMOOMIIH Maccoil 1 T MOJHUMAETCS TIO IOCCE C YKIOHOM 30° mot efiCTBHEM CHITBI TSTH
7 kH. Koaddumment tpenus 0,1. Halitu yckopeHre aBTOMOOHIIS.
Teno BpamaeTcs BOKPYT HEMOABMKHON ocH 1o 3akony ¢p=10+20t+2t?>. Haiitu Benuuuny u
HaIpaBJIEHUE IOJHOIO YCKOPEHMsI TOYKH, Haxopsmelcs Ha paccrosHuu 0,1 M or ocu
BpalleHus, 1Ji1 MOMEHTa BpeMeHH t1=4 cek.
CHapsan, nereBmuii co ckopocthio 400 m/c, pasopBajicsi Ha JBa OCKOJIKA. MeHbBIIHiA
OCKOJIOK, Macca kotoporo cocrtaBimsier 40% or wmaccel cHapsga, IOJEeTen B
IPOTHBOIOJIOXKHOM HaIpaBlIeHHH cO cKOpocThio 80 M/c. OnpenenuTs CKOPOCTh OOJIBIIETO
OCKOJIKA.
[Ilapuk Macchl m MOABEIICH Ha MPYKUHE C JKECTKOCThIO K M HauanmbHOU anmuHOM lo Han
HEHTPOM IIaTGOPMBbI LIEHTPOOESIKHON MalIMHBL. 3aTeM IIapUK HAaUMHAET BPallaThCsl BMECTE
C MalIMHOHM ¢ yriioBoW ckopocThio ®. Kakoil yrom o oOpasyeT mpu 3TOM HpYKHHA C
BEPTHUKAJIBIO?

Bapuant Ne§
UenmoBek Maccoit 70 kr mogHWMaercs B JUQTE, ABIKYIIEMCS pPaBHO3aMEIJICHHO
BEpPTHKANBHO BBEPX C yckopeHueM 1 m/c?. OmpenenuTh CHIY aBeHHs YeloBeKa Ha IO
KaOMHBI TUQTA.
Kamenp OpomreH mox yrimom ¢=60° k ropm3onTy. KuHeTHueckas SHeprus KaMHsS B
HavyaJgbHbIA MOMEHT paBHa 20 [[x. Onpenenutrb KHHETUYECKYIO U MTOTCHIIMATBHYIO SHEPTUHU
KaMH$ B BBICILEH Touke TpaekTopuu. CONpOTHBICHHEM BO3/1yXa IpeHeOpeyb.
BenmocuneaucT npu noBopoTe Mo Kpyry paanycoM R HakIoHSETCS BHYTpb 3aKpYIJIEHHUS TaK,
YTO yroJ MEXIy IUIOCKOCTBIO BeJIOCHIlea M 3eMiled paBeH o. Haltu ckopocTs v
BEJIOCUIIEAA.
SIKOpB BIIEKTPOMOTOpA, BPAIIAIOLIETOCS ¢ YaCTOTOM V 00/C, IBUTASACH MOCJE BBHIKIIOUEHUS
TOKa pPaBHO3aMEJUICHHO, OCTaHOBWJICS, cienaB N oOoporoB. Haiitu yrioBoe yckopeHue
AKOPS MOCJIE BBIKIOYEHUS TOKA.

Bapuant Ne9

Kamenb, npuBsi3aHHbIl K BepeBKe JUIMHON 80 M, BpallatoT B BEPTUKAIBHOMN INIOCKOCTU CO
ckopocthio 240 o6/MuH. B TOT MOMEHT, KOrja CKOpOCTh KaMHs Oblla HampaBieHa
BEPTHKAIBHO BBEPX, BEpEeBKa 00opBanachk. Ha kakyto BBICOTY B3JETE]l KAMEHb?
Koaddumment tpeHuss Mexay TeIOM W IUIOCKOCTBIO, HAKJIOHEHHOW mona yriom 45° k
ropu3onty, paBeH 0,2. Ha kakyio BBICOTY MOAHMMETCSI 3TO TEJO, CKOJIb3sI IO HAKIOHHOM
IJIOCKOCTH, €Clii eMy OyaeTr cooOmieHa ckopocTh 10 M/c, HampaBlieHHas BBEpPX BIIOJIb
iockoctu? KakoBa OyZer CKOpOCTh Tena, KOTJa OHO BEPHETCS B HIDKHIOIO HCXOTHYIO
TOUYKY CBOETO JIBUXKEHUS?

Touka IBHIKETCS B IUIOCKOCTH, MPHYEM €€ MPSMOYTOJbHBIE KOOPIWHATBHI OMPEIEISIFOTCS

ypaBuenusmu X = ACOSawt, Yy = Bsinwt | rne A,B, o - nocrosuusie. Haiitn ypaBHeHHe

TPAeKTOPUH, YCKOPEHHE U PaJNyChl KPUBU3HBI B TOUKaX MEpPECEUEHUs] TPACKTOPUHU C OCAMU
KOOpAHUHAT.

Teno maccoii m=1 Kkr, OpOIIEHHOE C BBIIIKK B TOPHU3OHTAIHHOM HAIPABICHUH CO
CKOpocThIO Lo=20 M/c, ynano Ha 3emitto uepe3 t=3 c. OnpenenuTs KHHETHYECKYIO SHEPTUI0
Ek, KoTOpyIo nMeno Teno B MOMEHT yaapa. ConpoTHUBIEHHEM BO3lyXa peHeOpeyb.
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Bapuant Nel0
Teno CKONMB3UT MO HAKIIOHHOMY CKaTy, MEPEXOAsIIeEMy B “MEpPTBYIO METIO” paguycom R.
KakoBa nomkna ObITh MUHUMAaNbHas BbICOTAa ckara H, 4ToObI TelNO HE OTOpPBAIOCH B
BepxHel Touke nerau? OmnpenenauTh BBICOTY cKara h, eciiu Teno OTphIBaeTcs OT METJIH B
MOMEHT, KOTJ[a YTOJI 0. MEXIy BEPTHKAILIO U paauyc-BekTopoM coctasiser 60°. Tpernem
npeHeOpeyb.
Teno maccoll 1 Kr MOAHMMAIOT 110 HAKJIOHHOM IUIOCKOCTH € yriloM HakioHa 60° Ha 1 M c
MOCTOSIHHOM ckopocThio. [lpm sTtom mpunarator cuiny 100 H, HampaBiieHHYIO BIOJIb
HAKJIOHHON TuTOCKOCTH. OmpenenuTh KOAXPQOUIMEHT TPEHUsS U KOJUYECTBO TEIUIOTHI,
BbIJIETIMBIIEECS [TPH MObEME.
Teno OpoIIEHO MO HEKOTOPHIM YTJIOM O, K TOpU30HTY. HaliTh BenmW4uHy 3TOTO yria, eciu
JAIBHOCTH TI0JIeTa TeNa B 4 paza 0oJbIlle MAKCUMAILHOM BBICOTHI TIOJhEMA TEJA.
Ha rmagkom ctone nexxutr Opycok macco m=4 kr. K Opycky mpuBsizaHbl 2 IIHYypa,
MEPEKUHYTHIC Yepe3 HETMOABIKHBIE OJOKH, MPUKPETICHHBIE K MPOTHUBOMOIOKHBIM KOHI[AM
crona. K KoHIIaM IIHYpOB MOJBEMIEHBI TUPH, MACChl KOTOPhIX Mi=1 Kr u mp=2 kr. Haiitu
YCKOpEHUE a, ¢ KOTOPBIM JBUXKETCS OPYCOK M CHIIy HATsOKEHUS T KaXIoro M3 HIHYPOB.
Maccoii 6J10KOB 1 TpeHUEM TIPEHEOpEYb.

% \J

ma Mo

Bapuant Nell
B map maccoit M=1,5 kr, noJABEIEHHbI HAa HEPACTSKUMON HUTH JIMHOW 55 cM, MOMAIeT 1
3acTpeBaeT B HeM Iyt Maccod m=10 r. I1yns neTUT HaKIOHHO cBepXy BHM3 1o yrioMm 30°
K ropu3oHTy. CkopocTh ynn =400 m/c. Ha xakoi yroj ¢ OTKJIOHUTCS IIap ¢ MyJIei?
Teno, OpoleHHOE BEPTHKATIBLHO BBEPX, JIBAXKIbI HAXOIWUJIOCh HAa OJHOM W TOW K€ BBICOTE
h=8,6 M c wunrepBasiom BpemeHu At=3 c. IIpeneOperas CONPOTHUBICHUEM BO3]yXa,
BBIUMCIIUTH HAYAJIbHYIO CKOPOCTh Tea.
JIMcK Bpamaercsi ¢ yriaoBbIM yckopenueM =-2 pan/c?. Ckombko 060poTos N ciienaer auck
TIPY M3MEHEHWH 4acTOTHl BpalleHus oT vi=240 mua' 10 v2=90 mun. Haiitu Bpems t, B
TE€YEHHE KOTOPOTO 3TO MPOU3OMUIET.
KoHbkoOexel IBUKETCS 10 OKPYKHOCTH paguycoM 40 M co ckopocthio 10 m/c. [Ton kakum
YIJI0M K TOPU3OHTY OH JIOJKEH HAKIOHUTHCS, YTOOBI COXpaHUTh paBHOBECHE?

BapuanT Nel2
[Hapuk maccoi 200 r, NpUBSA3aHHBIM K HUTH JUIMHOW | M, BpallaioT B TOPU30HTAIbHOMN
IJIOCKOCTH € MTOCTOSIHHOW CKOPOCTBIO TakK, YTO HUTh OMHUCHIBAET KOHUYECKYIO TOBEPXHOCTb.
Onpenenutb CKOPOCTh IApUKa U MIEPUO]] ET0 BPAILIEHUS 110 OKPYKHOCTH B TOPU30HTAIbHON
IJIOCKOCTH, €CJIHM YTOJI OTKJIOHEHHUSI HUTH OT BEepTUKau cocTaniset 60°.
Haxnonnas minockocTs, oOpasytomas yrosn oe=30° ¢ MI0CKOCTbIO TOPHU30HTA, UMEET JUTUHY
I=2 M. Teno, nBUrasch paBHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOM IIOCKOCTH 3a BpeMs t=2 c.
Omnpenenuth ko3 dunreHT Tpenus f Tena o mIoCKOCTh.
IIpu BeICTpENie M3 Oopyaus cHapsa maccoll mi=10 Kr moiydaeT KMHETHYECKYIO SHEPTHUIO
E1=1,8 M/Ix. OnpenenuTs KNHETUYECKYIO 3HEPTHIO E2 cTBONA OpyAMs BCIEICTBUE OTAAYH,
€ciM Macca mp cTBoJia opyaust paBHa 600 kr.
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Touka ABHXKETCS 10 OKPYKHOCTH paamycoM R=2 M cormacHo ypasmenmio E=At® (£ -
KpPUBOJIMHEHHAs KOOpJIMHATa, OTCYMTAHHAsd OT HEKOTOPOM HAYaJlbHOM TOYKH IO
oKpyxkHOCTH), TJIe A=2 M/c3. B kakoif MOMEHT BpeMeHH t1 HOpMaIbHOE YCKOPEHHE dn OyaeT
PaBHO TaHT€HIUAIBHOMY a:? ONpeaennuThb MOTHOE YCKOPEHHUE d B 3TOT MOMEHT.

Bapuant Nel3
Teno Opomeno mox yraom o=30° K TOPU30HTY CO CKOPOCTBIO Lo=15 M™/c. Haiitn
HauOOJBIIYI0 BBICOTY TOAbeMa Tena. HailTh BeNMWYMHY W HampaBJICHHE CKOPOCTH
OpormenHoro Tena Ha BeicoTe h=1,2 M. ConpoTuBieHneM Bo3ayxa nmpeHeopeyb.
OrnpenenuTb SHEPTUIO, 3aTPAYUBAEMYIO YEIIOBEKOM IpPU MPBIKKE C TEJIEKKH, CTOSIIECH Ha
penbcax, ecid IMpH ATOM BJAOJIb PEbCOB TENEKKa OTKAThIBaeTCS Ha paccrostHue 1,5 M.
Maccel 4enoBeka M TenexXKu cooTBeTcTBeHHO paBHBI 100 kr um 500 xr. Kosddunment
TPEHHUS TENEKKH O penbehl paeH 0,1.
Ha nutH, nepeknHyTo# yepe3 HEermoABUKHBIN OJIOK, ITOABELICHBI IB€ HEPABHbIE MACChl M1
M. Halitu yckopenue macc, HaTshkeHue HUTH T u cuiny Fj, aeiicTByronryto Ha ock Oyoka.
TpenueM npeHeOpeyb.
JIBUKEeHHE TOYKH 110 KPUBOH 3amaHo ypaBHeHHsMH X=A1t® u y=Ast, rne A1=1 m/c®, A,=2
Mm/c. HaiiT ypaBHEHUE TPACKTOPHH TOYKH, €€ CKOPOCTh L U MOJHOE YCKOPEHUE @ B MOMEHT
Bpemenu 11=0,8 c.

Bapuant Nel4
I'py3 Maccoit m=3 T MOJHUMAIOT JeOeaKoil ¢ yckopeHueM a=2 m/c®. OnpeaennuTs padoTy,
IIPOU3BEICHHYIO B EpBbIE 1,5 cek OT Hauana noabeMa.
M4, OpOITIEHHBIN TOPU3OHTAIBHO, YAAPSETCS O CTCHKY, HAXOAIIYIOCS Ha PACCTOSIHUU 8§ M
oT MecTta Opocanusi. BeicoTa mMecra ymapa Msda o CTEHKY Ha 3,2 M MEHbIIE BBICOTHI, C
KoTopoi OpomreH Msad. C Kakoil CKOPOCThIO ObLT OpoIieH Ms4?
[lap maccoif 2 KI CTaJKMBaeTCs C MOKOALIMMCS IIAapoM OOJbIIeHi Macchl U MPH 3TOM
tepsier 36% kuHeTnyeckoil sHepruu. Omnpenenutb Maccy Oonbllero mapa. Yaap —
a0COIFOTHO yNPYyTUH, MPSIMOH, IEHTPAIIbHBIH.
[To nyre okpyxHoctu pagnycom R=10 m nBuxercs Touka. B HEKTOpbIi MOMEHT BPEMEHHU
HOpMaJIbHOE YcKopenue an=4,9 mM/c?. B 3TOT MOMEHT BEKTOpBI TOJHOTO M HOPMAJILHOTO
yckopenuii ob6pasyror yron ¢=60°. Haiitu CKOpPOCTh W TaHIeHIHAILHOE YCKOPEHHE dt
TOYKHU.

Bapuant Nel5S
Jluck pamuycom 10 cM Haga Bpamarthes ¢ TOCTOSHHBIM YITIOBBIM ycKoperueM 0,5 pa/c?.
Haiitu TanreHmanbHOE, HOPMAIBLHOE U MOJIHOE YCKOPEHUE TOUEK HAa OKPYKHOCTH JIMCKa B
KOHIIE 2-0M CEKYH/bI IOCII€ Hayajla BPAILICHUSI.
K xoHIIaM HepacTsHXKUMON HUTH, IEPEKUHYTOH uepe3 OJI0K, MPUKPEIUICHBI [Ba Tpy3a 001Iei
maccoit 30 xr. Korga rpy3sl npunum B IBHKEHHUE, OHU MPUOOPETH CKOPOCTh 2 M/C, PO st
120 cm. Haiitn maccel rpy3oB. Maccoil 010ka U HUTH M CHJIaMHM TPEHHUs Ha OcH OJoKa
npeHeopeyb.
Ha wutu amuno#t | Bucut rpy3. Kakyro HavajibHYH0 CKOPOCTh HY)XKHO COOOIIUTH €My B
HIDKHEH TOYKe, YTOOBI OH CMOT C/IeJIaTh MOJHBIA 000poT? Maccoi HUTH peHeOpeyb.
CaHu COCKaJB3BIBAIOT C JICASHOW TOpbl BhicoTOM h=1,5 M u amuHo# |=2,5 M, mmaBHO
NepexoIAleil B TOPU30HTANBHYIO JIEASHYIO TOBEPXHOCTh, 10 KOTOPOIl OHM CKOJIB3ST Aajiee
10 ocTaHOBKH. CKOJIBKO BPEMEHU CaHU OYAYT CKOJB3UTh MO TOPU3OHTAIBLHOMY JIbY, €CIIU
kodpdunuent tperus f=0,004? Ha kakom paccTosHuu L OT MOAHOXKHS TOPHI CaHH
OCTaHOBSITCS?

14



KonTtpoabHnas padora Ne2

Bapuanrt 1
Ban maccoii 100 kr paguycoM 5 ¢M BpaiaeTcs ¢ yactotoit 5 ¢t K numunapuyeckoit
MOBEPXHOCTH BaJla MPUKAJIA TOPMO3HYIO KOJIonKy ¢ cuiior 40 H, mox meiictBreM KOTOpoit
Bas octanoBuics depe3 10 c. Onpenenuts ko3P duiueHt Tpenus f.
Ha xakoM paccTosiHUM OT LiEHTpa 3e€MJIM HaXOAMTCS TOYKA, B KOTOPOM HANpPSKEHHOCTh
CYMMapHOT0 rpaBUTaliMOHHOTO noJist 3emiau u JIynsl paBHa 0?7 Macca 3emin 60sb1e Macchl
Jlynel B 81 paz, paccrosiuue oT neHTpa 3emiu 10 ueHtpa JIynsl paBHa 60 paguycam 3emiin.
OtBer nath B paguycax 3eMiu.
CranpHOM CTEp)KeHb UIMHOW |=2 M © MJIOIagpi0 MOMEPEYHOro CEeYeHHs S=2 M
pacTsaruBaeTcs HEKOTOpOW cuiod, mpudyeMm yanuHeHue Ax paBHo 0,4 cMm. Bprumcnuts
NOTEHLUAJIbHYI0O JHEPrHI0 PACTSIHYTOTO CTEPKHS M OOBEMHYIO IUIOTHOCTH DJHEPIUU.
(Monyns FOura ms cramu E=200 I'TTa).
Kunernueckas sneprus snektpoHa Ex paBHa 10 MaB. Bo ckoibKo pa3 ero peisiTABUCTCKAst
Macca 6oJIbIIe Macchl TTokos? (Macca mokos snmexTpona — 9.1:1073L kr).

2

Bapuanr 2
OIHOPOAHBIN CTEPKEHBb JIMHOW 1,2 M C MUIOMAApI0 MOMEPEYHOrO CEYeHUs S=2 cM? u
Maccoit m=10 Kr Bpamaercss ¢ 4acTOTOH 2 ¢ BOKPYr BepTUKAIbHOH OCH, MpPOXOAsmieil
yepe3 KoHel cTepxkHs. Hailitu Hambosblliee HanpsiKeHHE Gmax MaTepuana CTEpXKHS Mpu
JTAaHHOM 4acTOTE BpalllCHUS.
Pakera ycrtanoBneHa Ha MOBepXHOCTH 3emiM. [IpM Kakoli MHUHUMaJIBHON CKOpPOCTH,
COOOILIEHHON pakeTe MpHU BEPTHUKAJIHLHOM 3allyCKe, OHA YAaJUTCsl Ha PacCcTOsSHUE, paBHOE
paguycy 3emin (R,=6400 xm)? ConpoTuBieHHEM MTPEHEOPEYb.
[TnaTrdopma B BHAE CILIONIHOTO IuCKa pamuycoMm 1,5 M u maccoit 180 kr Bpamaercst 1o
MHEPIMH OKOJIO BEPTHUKAIBHOM OcH cO cKopocThio 1 pan/c. B menrpe miargopmsl CTOUT
yenoBek maccoit 60 kr. Kakyio nuHEHHYI0 CKOpPOCTh OTHOCHTEIBHO Tojia OYyIeT MMETh
YeJI0BEK, €CJIM OH IepeiieT Ha Kpaii miatdopmMbl?
Kunetnueckass 3Heprusi peITUBUCTCKOM YACTHUIIBI paBHA €€ HEPruu Mokosi. Bo ckoibko
pa3 BO3pacTeT UMITYJIbC YAaCTHULIbI, ECIIM €€ KNHETUYECKasi SHEPIus yBeIUUUTCs B 4 pasza?

Bapwuanr 3.
CrnomHoi nunuHAp maccoil 0,5 Kr M paguycoM 2 CM BpallaeTcs OTHOCUTENBHO OCH,
COBMAJAIONIEH C OChIO ITUIUHIPA, TIO 3aKOHY (p=l8+8t+0,5t2. Ha mununaap nelictByer cuia,
KacaTeJbHasl K ero MOBEPXHOCTH. OMPEeeuTh 3Ty CHITY U TOPMO3SIINUNA MOMEHT.
[Ipyxxuna xxectkocthio k=10 kH/m cxxara cumoit F=200 H. Onpenenuts paboTy A BHEIIHEH
CHWJIBI, IOTIOJTHUTENHHO CKUMAIOMICH ATy MPYXKUHY elie Ha X=1 cM.
BbruncnauTs paboTy cuil TpPaBUTALMOHHOTO MOJS 3eMJIM MpU NEpeMelIeHUH Tejla Maccoil
m=10 Kr U3 TOYKH, OTCTOSIICH OT MOBEPXHOCTHU 3E€MJIM HA PACCTOSHHUH, PABHOM PaJANYCy
3emumn (R3=6400 kM), B TOUKY, HAXOSAUTYIOCS OT TTOBEPXHOCTH 3€MJTM Ha pacCTOSHUH 2R3.
OnpenenuTh UMITYJIbC PEISTUBUCTCKON YaCTHIIBI (B €AMHUIIAX MQ'C), €CIU €€ KUHEeTUIeCKas
SHEPrusl paBHA SHEPTUU MOKOS.

Bapmuanr 4
[Ipu Kakoil CKOPOCTH ABUKEHHS COKPALICHHUE JIMHBI JBHXKYIIETOCS Tea COCTABUT 25%7?
Yepes 610K B BUJIE CIUIOIIHOTO JUCKa, nMetomiero Maccy 100 r, mepekruHyTa TOHKasi THOKast
HUTb, K KOHIIaM KOTopoil moasemieHsl rpy3bl 100 T u 250 1. C KakuM yCKOpPEHHEM OYyIyT
JBUTATHCS TPY3bI, €CIH MPEAOCTaBUThL UX caMuM cebe? TpenueM npeHeOpeyn.
Onpenenuts MacCy U CPEIHION0 INIOTHOCTh 3eMJTd, €cu paauyc 3emin paBeH 6400 kM.
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JlBe mnpyxuHbl KecTKocTH KkoTopelix 1 kH/M m 3 kxH/M, ckperuieHsl mnapaiienabHo.
Onpenenuth NOTEHIMAIbHYIO SHepruto E, manHo# cucteMbl ipu abCOMIOTHOHN Aedopmarim
x=5 cm.

Bapuanr 5
Ha kparo miatdopmbl B BUAE AMCKA, BPAIIAIOIIEHCS 110 HHEPIIUU BOKPYT BEPTHKAIBLHON OCH
C YIJI0BOM CKOpOCTHIO 8 paj/c, ctout uenoBek maccor 70 kr. Korma uenoBek mepemien B
HEeHTp TIaTdOpMbl, OHA CTajla BPAmIaThCs C yriaoBoW ckopocThio 10 pan/c. Ompenenutsb
Mmaccy miatGopmbl. MOMEHT MHEPIIMU YeTIOBEKA PACCUUTATh KaK JIJISl MATePUATBHON TOYKH.
OnpeenuTh YCKOpPeHHe CBOOOIHOTO TajaeHns Ha Mapce, ecim Macca Mapca M=0,65-10%*
KT, a ero auametp — 6800 km.
e mpyxkunbl ¢ xxecTkocTsMu ki1=0.3 kH/m u ko=kH/M ckpemiensl mociienoBaTeabHO Tak,
yro abcomoTHas aegopManus Xz BTOPOH HpyKuHBI 3 cM. Beruuciute paboty A
pacTsHKEHUS TIPYKUH.
HMMnynbsc p pelassTUBUCTCKOM 4acTULBI paBeH mo'c. [1ox neiicTBreM BHEITHEN CUIIBI UMITYJIBC
YacTULIBI YBEJTMUMJIICS B JIBa pa3a. Bo cKoJIbKO pa3 BO3pacTeT MPU 3TOM SHEPIHsl YaCTHUIIbL: 1)
KHUHeTH4eckas? 2) nonHas?

Bapuanr 6.
Bpems oOpamenuss Onutepa Bokpyr Comnma B 12 pa3 Oosbllie BpeMEHH OOpaIieHus
3emuu. Ckonbko kM oT FOnurepa no Connua, ecnu paccrosinue ot 3emun 1o CoiHIa paBHO
150'10°% km? CunTaTh OPOHTHI IIAHET KPYTOBBIMH.
Tonkuit crepxens mMaccoit 300 r u anuHOM 50 cM Bpamaercs ¢ yrioBoit ckopoctsio 10 ¢ B
TOPU30OHTAJIBHOM IUIOCKOCTH BOKPYT BEPTHUKAIBHOM OCH, MPOXOASIIEH 4Yepe3 CepeiauHy
cTepxHs. HaliTu yrioBylo CKOpOCTb, €CIIM B IIPOLIECCE BPALICHUS CTEPIKEHb NIEPEMECTUTCS
TakK, 4YTO OCh BpAIllCHUs MIPOUJIET Yepe3 KOHEIl CTEPKHS.
Haiitu coOcTBeHHYIO [UIMHY CTEpKHs, eciu B nabopatopHoit cucteme (K — cucrema)
OTCYETa €ro CKOpocTh v=c/2, nnuHa |=1 M 1 yrom Mexay HUM U HalpaBICHUEM JBHKCHHUS
@=45°.
Kaxoit HanOoapImuil rpy3 MOXKET BhIIEPKATh CTAIbHAS MPOBOJIOKAa quaMeTpoMm d=1 mwm, HE
BBIXOZS 3a Ipenen YNpPyroctu Oymp=294 MIla? Kakyro om0 nepBoHadaabHOW JJIMHBI
COCTaBJISET YUIMHEHNE IIPOBOJIOKU IIPU 3TOM Ipy3e?

Bapuanr 7
CranbHOW KaHAT, MOTYIIMKA BBIJIEPKATh BEC HEMOABUKHOW KaOWHBI JTU(Ta, UMEET JUAMETP
9 mm. Kakoiif auamerp MOMKeH UMETh KaHaT, eclu kabuHa mudTa MOXKET UMETh YCKOPEHUE
1o 8g? (Ec=200 I'TIa).
Ha ropusoHTanbHyr0o oChb HacaxkeH IWIKUB paxuyca R. Ha mkuB HamoraH mHYp, K
CBOOOJIHOMY KOHITYy KOTOpPOTO MOJABEeCHSIM Tpy3 maccod m. Cumras maccy mkuBa M
PaBHOMEpPHO pacHpeeNieHHONH Mo 000y, ONpEeNeIuTh YCKOPEHHE d, ¢ KOTOPOBIM OyaeT
OIyCKaThCs IPY3, CUITy HATSHKEHUS] HUTH U CUITY J1aBJIeHUs F; IKMBa Ha OCh.
Kak w3meHwmiics Obl XOJl MasSTHHKOBBIX 4YacoB Ha JIyHe MO CpaBHEHHIO C WX XOJIOM Ha
3emuie?

Kunernueckas snepruss T anexTpoHa paBHa 1 M»sB. OmnpenenuTh CKOpOCTh 3JEKTPOHA
(Mo=9,110° kr; 1 2B =1,610""° [T%).

Bapuanrt 8
CranbpHON CTEpKEHb PACTAHYT TaK, YTO HaNpshDKeHHe B Marepuaine crepxkHsi 6=300 MIla.

Haiitn 00beMHYI0 MUIOTHOCTh TOTEHIMAIBHOW dHEpruu pacTsHyroro crepxHs (E=200
I'Tla).
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OmnpenenuTb MOMEHT CHUJIbI, KOTOPBIH HEOOXOAUMO MPUIIOKUTH K OJIOKY, BpallaroIeMycs ¢
yIII0BO# cKopocThio 40 pajn/c, yTo Obl OH OCTaHOBWIICS B TeueHue 8§ c. Jmamerp Omoka 30
CM, Macca 8 Kr.

[Inanera Maccoit M naBukercss BOokpyr CoJHIA TO SJUIMIICY TaK, YTO MHUHUMAaJbHOE
paccTosiHie MKy Hell U COJTHIIEM paBHO I, MakcuMaibHoe — R. Haiitu nepuos oOpaieHus
maHeTsl BOKpyr CoJiHiia.

Hon, BbUIeTEB W3 YCKOPUTENS, HUCHOYCTHJI (OTOH B HAmpaBIEHUH CBOETO JBH)KCHUS.
Onpenenuth CKOpPOCTh (DOTOHA OTHOCHUTENBHO YCKOPHUTENS, €CIHM CKOPOCTh UL HOHa
OTHOCHUTEIIbHO ycKopuTens paBHa 0.8 c.

Bapuant 9
HaiiTu MOMEHT MHEpLUHMH TOHKOTO CTEPXHS MAcCOM 3 KI' OTHOCUTEIBHO OCH, MPOXOSIICH
NEPNEHIUKYJIAPHO CTEPKHIO M HaxoJsUIelcs Ha pacCTOSIHMM 1 cM OT OJHOIO U3 €ro
KOHIIOB. JlmnHa cTpexHs 1 m.
HwuxHee ocHOBaHMeE keNe3HON TyMOBbI, umeroeit Gopmy munusapa auametpom d=20 cM u
BbicoTOl h=20 cM, 3akpemyieH0 HemoABMXKHO. Ha BepxHee OCHOBaHHME TyMOBI JIEHUCTBYET
cuna 20 xkH. HaiiTu TaHreHImanbHOE HANpsDKEHUE T B MaTepuasie TyMObl, OTHOCUTEILHYIO
nedopmanuio vy (Yroi CABUra) U CMEIeHHE BEPXHEr0 OCHOBAHUS TYMOBI.
Yactuiia maccel m HaXOIWUTCA BHE OJHOPOAHOrO IIapa mMacchl M Ha pacCTOSHUM T OT
neHTpa. Haiitu: a) moTeHIMaIbHYI0 SHEPTUIO IPABUTALMOHHOIO B3aMMOJEHCTBUS YaCTHUIIbI
U 1mapa; 0) CHly TATOTEHHUS, C KOTOPOH IIap AEUCTBYET Ha YAaCTHUILY.
@DOTOHHAs pakeTa ABUKETCS OTHOCUTENBHO 3emiin co ckopocThio v=0,6 c. Bo ckonbko pa3
3aMeJUINTCA X0/l BpEMEHHU B PAKEeThl C TOYKHU 3PEHHsI 3eMHOTO HabmoaaTens?

Bapuant 10
[To ropu30OHTANILHON TMJIOCKOCTH KAaTUTCS TUCK CO CKOpocThio 8 w/c. Ompenenutb
KO PUITMEHT CONMPOTHBICHUS, €CIW MAWCK, OyAydd TIpenocTaBieH camoMmy ceoe,
OCTaHOBUWJICS, TpoHs 18 M.
[Tepuon T Bpamenus M.C.3. paBen 2 4. Cuuras opOUTY CIyTHHKa KpyroBOW, HaWTH, Ha
Kakoi BbIcOTe h HaJ MOBEPXHOCTHIO 3eMJIN IBUKETCS CITyTHUK.
YCKOpHUTENb Pa3TOHSAET IPOTOHHI 10 KMHeTHueckoil sHeprun Ex=11,210"1 Jx. C kaxoit
CKOpOCTBbIO V NIBHXKYTCSl POTOHBI? BO CckoJIbKO pa3 yBenumuutcs ux macca? Macca mokos
npoToHa mo=1,67-10"?" xr.
CranbHasi IPOBOJIOKA JUIMHOW | M yKperieHa OJHUM KOHIIOM TakK, YTO MOXET COBEpPIIAThH
Kosie0aHusl B BEPTUKAIBHOM MI0cKOCTH. K cBOOOIHOMY KOHIlY TPOBOJIOKH TOJIBECHIIH TPY3
maccoit 50 kr. IIpoBOJIOKY C Tpy30M OTKJIOHSIOT Ha BBICOTY IOJIBECAa M OTIIYCKAaIOT.
Onpenenutb aOCOMIOTHOE YJIMHEHUE MPOBOJIOKU B HMKHEH TOYKE TPAEKTOPHUH JBHKEHUS
rpy3a. Ilnomans cedenus mpoBonoku 0,8 MM?, Maccoii IPOBOJIOKH TIPeHEOpPEYb.

Bapmuanr 11

OnHOpoAHBIM Mmap MacChl m W paamyca R ckaThiBaeTcsi 0€3 CKOJBKEHHUS MO HAKJIOHHOM
IUIOCKOCTH, COCTaBISIIOIICH yroil o ¢ ropu3oHToM. Haiftu: 3HadeHue koadduumeHta
TPEHUs, IPH KOTOPOM CKOJIbKEHHUS He OyJeT; KHHETHYECKYIO SHEPTHIo Iapa yepes t CeKyH
IOCJIE Havana JBUKCHUS.

BepxHuii KOHEI[ CTaJIbHOTO CTEPXKHS [UIMHOM |=5 M IIIoMIaapio momnepeyHoro ceyeHus S=4
cM? 3aKpemyieH HeMoJABHMKHO, a K HIDKHEMY KOHIy MOJBElIeH Ipy3 Maccoil m=2 T.
Onpenenuts: 1) HOpManbHOE HANPSIKEHUE G MaTepUasa CTEPIKHS; 2) abCoONIOTHOE X U
OTHOCHUTEJIBHOE € YAJIMHEHUs CTEp)KHSA; 3) MOTEHUUalbHYIO 3Hepruto En pactsaHyToro
crepxkus (Ec«=200 I'Tla).

Omnpenenuts otHomeHue Maccesl ConHia M k Macce 3eMiu m, €clii cpeiHee paccTosiHue R
ot 3emnu a0 Comnna B 390 pa3 Oosble CpemHEro paccTosHUsA r oT 3emiuu a0 JIyHbI, a
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Bpems oOpamienus T 3emuu Bokpyr ConHua Gosbiie BpeMeHu oOparienus t JIyHsl Bokpyr
3emiu B 13.4 pa3a.

Kocmuueckuit kopabnb ABHXKETCS cO CKOpocThio L=0,9 ¢ Mo HampaBIeHHIO K LEHTPY
3emin. Kakoe paccrosaue | mpoiiger aToT Kopabib B CHCTEME OTCUETa CBA3aHHOM ¢ 3eMiiei
(K — cuctema), 3a mpomexxyTok BpeMeHH Ato=1 ¢, OTCUMTAHHBIN 110 YacaM, HaXOAIIUMCS B
kocmuueckoM kopabie (K’ - cucrema)?

Bapuanr 12
ToHKkasg ogHOpOAHAs METAJUIMYECKasl JICHTA 3aKperuieHa BEepXHMM KOHUOM. K HuxHemy
KOHIly IpWJIo)kKeH MOMeHT cwibl M=1 mMHwM. VYron ¢ 3akpyuuBanus seHThl paBeH 10°.
Onpenenuth MOAYNb KpydeHus f.
JIBa MaxoBHUKa B BUJE AUCKOB panycoM R M mmeromme mMaccy m KaxIablil paCKpy4eHbl 10
CKOPOCTH BpalleHHUs] W TpeicTaBlieHbl camuM cebe. [lox meiicTtBueM TpeHUs TeEpBbIi
MaxOBHK OCTaHOBWJICS 4epe3 t CeK., BTOPOM MaxOBHUK CHAEJaJl A0 IMOJHOHM OCTaHOBKM N
000poTOB. OMnpeneanuTh TOPMO3SIINE MOMEHTHI ISl KQKIOTO MaXOBHUKA.
Ha ckonpko kumorpamm ymeHbIINTCS Macca CoJHIA 3a CYTKM, €CiU 00Iasi MOIIHOCTh
u3nydenus CojHIa B cyTky pasHa 3,8:10%° Br?
Haiitu yckopenue cBoOogHOTO TazieHusi g, Ha JlyHe, ecnu ee pammyc paBeH 1738 km, a
cpenHsis INOTHOCTH coctaBistet 0,6 mnoTHocTH 3emiud. (R,=6400 km).

Bapuanr 13
HalTu OTHOCUTENIBHOE yIJIMHEHWE BEPTUKAJIBHO MOABEIIEHHOTO CTEPXKHS MOJ IECHCTBHEM
cobctBeHHoro Beca P. ITnomazas nonepedHoro ceueHus: CTepKHs paBHa S.
Bau B Bue cruiomHoro nuiMHapa maccod mi=10 Kr Haca)keH Ha TOpU30HTaIbHYIO Och. Ha
[WIMHAP HAMOTaH IIHYP, K CBOOOJHOMY KOHITy KOTOPOTO IMOJIBEIICH I'Py3 Maccoil me=2 Kr.
C kakuM yCKOpeHueM OyJeT OMyCKaThCsl FHpsl, €CIIH €€ MPEeT0CTaBUTh caMoMy cebe?
Haiitu ckopocCTb, IIpU KOTOPOM KMHETHUYECKAsl SJHEPIUsl PEIATUBUCTCKON YaCTULbI paBHA €€
JHEPTUU MOKOS.
Paguyc R manoit ninanets! paBen 100 kM, cpeaHsis INIOTHOCTD P BELIECTBA IJIAHETHI paBHA 3
r/em®. Onpenenuts napaboIMdecKyto CKOPOCTh Y TIOBEPXHOCTH JTOH MIIaHETHI.

Bapmuanr 14
Yepes 050Kk B BHjE aMCKa, UMeromero Mmaccy m=80 T, mepeknuHyTa TOHKasi THOKasi HUTh, K
KOHIIaM KOTOpoi mojserieHsl rpy3sl MaccaMu m1=100 r 1 me=200 r. C kakuM yCKOpeHUEM
OyIlyT IBUTAThCS TPY3bI, €CIU UX MPEIOCTaBUTh caMuM cebe? TpeHuem npeHeOpedn.
Haiitu paccrosame d muanerst or Connna, ecnu gaHbl mMacca ComHima M, mepuon
obparenus maHeTsl BOkpyr Connia T u rpaBuTanimodHas noctostHaas G.
Kakoe naBienne HEOOXOAMMO HPUIOKHUTH K TOpPIAM CTaJIbHOTO LWJIMHIPA, YTOOBI JATUHA
€ro He M3MEHMIIACh NPH MoBbIIIeHNN Temmneparypsl Ha 100°C (E;=200 I'Tla, a=1110° K1)
[o - Tepmudeckuit koaddunpenT nuneitHoTO pactmmpenus, |=lo(1+at)]?
Bo ckonbpko pa3 pensATHBHCTCKAs Macca IPOTOHA OOJbIIe PEISITUBUCTCKOW MacChl
3JIEKTPOHA, €ClM 00€ YacTHUIlbI MMEIOT OJMHAKOBYIO KMHETHUYECKYyr 3Hepruto E=1 [hB?
Macchl mokos 37eKTpoHa 1 mpotona passs 9,1:103! kr u 1,67:10%7 kr, cCOOTBETCTBEHHO.

Bapuanr 15.
Kunernueckas »Heprus Bpamaroumierocsi maxoBuka paBHa 1 kJDk. Iloxg neiictBuem
MMOCTOSIHHOTO TOPMO3SIIIEr0 MOMEHTa MaXOBUK BpAallla€TCsl PaBHO3AMEJICHHO U CJelaB
N=80 060opoToB, ocTaHOBWICS. HaiiT MOMEHT CHJT TOPMOXKEHHUSI.
CBUHIIOBasi MPOBOJIOKA TMOJBEUICHA B BEPTUKAIBHOM IIOJOKEHUM 3a BEPXHHUM KOHEI.
Kakyro Hanbomnpu1yto JUIMHY MOKET UMETh MTPOBOJIOKA, HE OOPHIBAsCH MO ACHCTBUEM CHIIbI
TskecTu? [Ipenen npoYHOCTH Grnp cBUHLA paBeH 12,3 MIla.
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3. Hekoropas mmaHeTa Maccoil m JIBIXKETCS MO OKPY>KHOCTH BOKpYT COJHIIA CO CKOPOCTBHIO
v=34,9 km/c. Haiitu nepuoyn oOpamienust 3Toi 1uraneTsl BOKpyr ComHia. Macca comHia
M=1,98-10% kr.

4., DIeKTpoH IBUXKETCS CO CKOpocThio L=0,6 c¢. Omnpenenuth PEIATUBUCTCKUNA HMITYIIBC
AJIEKTPOHA.

KonTpoasnas padora Ne3

Bapuant 1
Onpenenutpy nepuon T 3aryxarommx kojieOaHwii, ecnu mepuol To COOCTBEHHBIX KOJICOaHMIA
CHUCTEMBI paBeH 1c¢, a jorapuMUYeCcKuil TeKpeMeHT 3aTyxanus 0 pasen 0,628.
Menansiii mapuk guamerpom d=0,5 cm mamaer B mmmnepuHe. OmnpenenuTsb: 1) CKOPOCTh L
YCTaHOBUBIIETOCS IBIKEHUS MIApUKa; 2) SBISETCS JU MPHU 3TOM CKOPOCTH OOTEKaHUE MIapHuKa
namuHapHeM? TTnotHOCTE Meam n rmnepuHa 8,93-10% kr/m® 1 1,26:10° kr/mM°, cOOTBETCTBEHHO;
BA3KOCTH ruuepuna 1,48 Ila-c.
Onpenenuth aMrmuTyny Po 3BYKOBOTO [aBlieHHs, €CIM aMIUTUTyAa A KoJeOaHWM YacTHI]
Bo3ayxa paBHa | Mxm. Yacrorta 3Byka v=600 ['11. YcnoBus HopMasbHbIE.
Onpenenuth CKOPOCTH L PaCHpOCTPAHEHUS BOJIH B YIPYro cpeae, €ciau pa3sHocTh (a3
KOoJIeOaHUH IBYX TOYEK CPEJbl, OTCTOSIIUX APYr oT Apyra Ha Ax=10 cm, paBHa /3. Yacrora v
Kojebanuit pagHa 25 I'm.

Bapuant 2
Huck pammycom R=24 cm koneOnercs OKOJIO TOPU3OHTAIBHOW OCH, MPOXOIAIIeH uepe3
CEepelMHy OJHOrO0 H3 paJWyCOB MEPIEHAUKYIIPHO IUIOCKOCTH Jucka. Onpenenutsb
npuBeeHHyo JuIMHY L u nepuox T xoneOaHMit Takoro MasiTHUKA.
ITo tpyOke mmmuo#t | m pammyca R Teder crammoHapHBI JTaMHHAPHBIA IMOTOK YKHMIKOCTH.
CKOpOCTh TeueHHMs] KHIKOCTH 3aBUCHT OT pPAacCTOAHUS I 70 OCH TPYOKH TIO 3aKOHY

L=y, (1— r’/ RZ) . Halitn maccy »uakoctu, mpoTeKaroleil yepe3 cedeHre TpyoOKu B €IMHULLY
BpeMeHH. [110THOCTD KUAKOCTH paBHA p.
B cyxoM Bo3ayxe TpH HOpManbHBIX yernoBusax (Po=10° ITa, To=273 K) unTeHcuBHOCTH | 3ByKa

paBHa 10 nBt/M2. Onpemenuth yaedbHOE AKYCTUYECKOE CONMPOTHBIEHHME Zs BO3AyXa IIpH
JAHHBIX YCIOBUSAX U aMIUIUTYLY Po 3BYKOBOTO JABJICHUSL.

INokasats, uTo BhIpaxkeHHe (X, t)= Acos(wt—kx) yroBieTBOpSET BOJTHOBOMY YPAaBHEHHIO
Oy 1%y
ox> vt at?

npu ycioBuu @ =K-v .

Bapuant 3
MarepuanpHasi TOYKa COBEpIIAET TapMOHMYECKHe KoyieOaHuss Bupa X=Asinat. Haiitu
OTHOIICHHE BPEMEHH TPOXOKICHUS KOJEOTIOMelics TOYKOW 1-0ff MOJOBHHBI aMILUIUTYIBI KO
BPEMEHU MTPOXOKACHUS 2-0i1 OJOBUHBI aMIUIUTY/bI.
Bopna Teder no kpyrio# riaagkoii Tpyoe nuamerpom =5 cM co cpemHeil ckopocThio V=10 cMm/c.
Onpenenuth yncio PeliHonbaca Re n ykazate xapakTep T€UEHUs KUAKOCTH (JITAMHHAPHOE WIIH
TypOynentHoe). n=1 mlla-c.
Ha paccrosHum I=24 M OT TOYEYHOrO H30TPOIIHOTO HCTOYHHMKA 3ByKa YPOBEHb €rO
UHTEHCUBHOCTH Lpl =32 n0. HaiiTn ypoBeHb HHTEHCUBHOCTHU Lpz 3BYyKa Ha paccTosiHUM I2=16
M. (lo=1 nB1/™?).
3aaHo0 ypaBHEHHE MLIOCKOH BOIHEI l//(X, t) = Acos(wt —kx), rae A=1 cm, w=314 ¢l k=2 ml

Onpenenuth 4acToTy Vv, JUIMHY BOJHBI A, ()a30BYI0 CKOpPOCTH L, MaKCHMajbHbI€ 3HAYCHUS
CKOPOCTH M YCKOpPEHHs KOeOaHUM 4acTHUll CPEIbl.
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Bapuanr 4
Haiitn Bo3Bpamaromyto cuiny F B MOMEHT BpeMeHu t1=1 ¢ 1 moyinyto 3Hepruto E maTepuanbHoi
TOYKH Maccoil m=1 r, coBepIaromiel Koaedanus mo 3akony X=Acosat, rne A=20 cm; w=273
¢,
[Ipu nBwkeHWU mapuKa paguycoMm r1=2,4 MM B KacTOPOBOM Macje JaMUHApHOE OOTeKaHUE
HaOJII0aeTCs IPU CKOPOCTH L1 IapuKa, He mpeBbimaromieit 10 cm/c. [lpu kakoli MUHIMaTBHOU
CKOPOCTH VL2 HIapUKa paguycoM =1 MM B TiindlepuHe OOTE€KaHHWE CTaHET TYpOyJIEHTHBIM?
[InoTHOCTH rIMIIEpHHA — 1,26'10% kr/m°, auHamugeckas BsizkocTb — 1,48 Tac.
WurencusHocTh 3Byka |=1 Br/M2. OnpeienuTs CpefHIon 00bEMHYIO IJIOTHOCTh U SHEPrHH
3BYKOBOM BOJIHBI, €CJIM 3BYK PACHPOCTPAHSAETCS B CYXOM BO3/1yX€ PU HOPMAJIBHBIX YCIOBUSX.
NmMetroTcs aBa UCTOYHMKA, COBEpIIAIONINE KOneOaHUs B OJUHAKOBON (ha3e U BO30ykKHaromue B
OKpYKalollle cpejie MIOCKKUE BOJHBI OJMHAKOBOM YacTOThI M aMIIUTyAbl A1=A2=1 mm. Haittu
aMIUIMTyny A Kolle0aHWil TOYKH Cpebl, OTCTOSIIEH OT OAHOTO MCTOYHMKA KoieOaHWi Ha
paccTosiHUU X1=3,5 M H OT Jpyroro Ha X2=5,4 M. HanpaBnenus xonebanuii copnagarot. JmuHa
BOJIHBI A=0,6 M.

Bapuanr $
Haiitn mepuon cBOOOJHBIX MaJIbIX KOJieOaHWUW CTPYHBI JJIMHOW 1 M C Tpy3uKoMm maccou 1 T,
YKpEIUIEHHBIM Ha ee cepeauHe. CTpyHy cuuTaThb TFOPU3OHTAIBHO HATSHYTOW, a HATS)KEHUE
nocTosTHHBIM 1 paBHBIM 10 H. Maccoii ctpyHbI mpeHeOpedsb.
Jlarynnplii mapuk guamerpoM d=0,5 MM mamaer B KacTOpOBOM Maciie C IOCTOSHHON
CKOpPOCTBIO. SIBIsieTCS 1M JBMIKEHUME Macja, BBI3BAaHHOE TMaJCHHMEM B HEM IlIApHUKa,
namuHapHbIM? Rewpr=0,5. [I10THOCTH NaTyHu U KacTopoBoro macia- 8,5510° kr/m® u 0,96103
KI/M°, COOTBETCTBEHHO, KO3()(hUIMEHT JMHAMHYECKOH BS3KOCTH KacTpooro Macia 0,987 IMarc.
Haiitu oTHOmICHHE CKOpOCTEH L1/L2 3ByKa B BOJIOPOJIC M YIJICKUCIOM Ta3e MPU OJMHAKOBOU
TEMIIEPATYPE I'a30B.
Haiitu monosxeHue y3j0B M MyYHOCTEH CTOSIYCH BOJIBI, €CIU OTPAKEHUE MPOMCXOIUT: 1) OT
cpebl MeHee TUIOTHOM; 2) oT cpefbl 6onee moTHOH. CKOpOCTh L pacrpocTpaHeHHs BOIHbBI 340
M/c tipu yactore 3,4 kI1.

Bapuanr 6.
Touka ydacTByeT B JBYX OJMHAKOBO HAIpPAaBJICHHBIX KojeOaHMsX: X1=AiSINat u Xo=AxCoSat,
rae A1=1 cm, 4>=2 cM, w=1 c¢. Onpenenuts aMmIuUTyay A pe3ynbTUPYIOLIEro KonebaHus, ero
4acTOTY V M Ha4YaJibHYIO (ha3y o.
HabGaromarens, Haxomsmuiics Ha paccrossHud 1=300 M OT HCTOYHHMKA 3BYKa, CIBIIIMT 3BYK,
NpUIIeNIuid Mo BO3ayXy, Ha At=1,73 ¢ mo3gHee, yeM 3BYK, mpuiienmuii no Boje. Haittu
CKOpOCTB L 3BYyKa B BoJie, eciiu Temrieparypa T Bo3ayxa paBHa 350K.
B tpy0e ¢ BHyTpeHHNM quamMeTpoM 0=3 cMm Teuer Boga. OnpeneanTh MaKCUMAaIbHBIH MacCOBBIN
pacxon Boabl Qmax mpu JamMuHapHOM TeueHHH. (Rewy=0,5; xoadduuument nuHammuyeckon
Bsa3kocTu Bogsl =107 IMa'c; mmotHOCTH BoABl p=10° KI/M3).
Ot ucrouHWKa KoyieOaHWI pacmpocTpaHSeTCs] BOJIHA BAOJL MPSIMOW JIMHUW. AMIUTUTYAA
koneOanuit A paBHa 10 cm. Kak Benmuko cmemieHWe TOYKH \Y, YAAJIEHHOHW OT MCTOYHHKA Ha
X=3\/4, B MOMEHT, KOT/Ia OT Havasia kojaebanuit npomuio Bpems t1=0,9T7?

Bapuant 7
DHeprus 3aTyXaloUMx KojeOaHU MasTHHKA, MPOMCXOIAIIMX B HEKOTOPOHl cpene, 3a 1| MuH
ymenbmmiack B 100 pa3. Onpenenuts K03(Q(GUIIMEHT COMPOTHBICHUS CPEIbl, €CIIM Macca
MasTHuKa M=0,2 kr.
CKOpOCTh L 3ByKa B HEKOTOPOM Ta3e MPU HOPMAaNbHBIX ycioBusax (Po=10° [Ta, To=273 K)
pasHa 308 m/c. ITnotHOCTH p rasa pasma 1,78 kr/m°. Onpenenuts otHomeHne y=Cp/Cy mms
JTAaHHOTO Tas3a.
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K nopuHio cripyHIIOBKH, PacloNokKeHHON TOPU30HTAIbHO, TpuilokeHa cuia 15 H. Onpenenuts
CKOPOCTh UCTEUEHUS BOJbI U3 HAKOHEUHHMKA CIIPUHIIOBKHU L, €CJIH IUIOMAAs S MOPLIHS paBHA 12
cM?,
[Tonepeunass BOJHA PacMpOCTPAHIETCS BAOJb YINPYroro IMIHypa €O CKOPOCTBbIO L=15 M/c.
[Tepuon T xonebGanuii ToUek mHYypa paseH 1,2 c., a ammmryga A=2 cMm. OnpenenuTts: 1) nmuny
BOJIHEI A, 2) a3y ¢ konebaHuil, CMEIIeHUE i , CKOPOCTh |/ U YCKOPEHUE i/ TOUYKH, OTCTOSIICH
Ha PacCTOSTHUHU X=45 M OT UCTOYHHWKA BOJIHBI, B MOMEHT {1=4 c; 3) pa3HocTh (a3 A konaedanmit
JIBYX TOYEK, OTCTOSIIIMUX OT UICTOYHUKA BOJIHBI Ha pacCTOAHUAX X1=20 cM U x2=30 cMm.

Bapuanr 8
Teno coBepiaeT BRIHYXKIEHHBIE KojieOaHUs B cpene ¢ KoddduimenTom conpotuBieHus P=1
r/c. Cuutas 3aTyXxaHWe MallbM, ONPEACTUTh AMIUTUTYAHOE 3HAYCHHUE BBIHYKIAIOIICH CHIIHI,
€CJIM pe30HaHCHas aMIUTUTYyAa Ape;=0,5 cM, a yactoTa vo coOCTBEHHBIX KojebaHuil paBHa 10
I'm. Macca tena m=20r.
Bak BeicoToit h=1,5 M HaronHeH 10 kpaeB Boaoi. Ha paccrosiaun d=1 M oT BepxHero kpas 6aka
00pa3oBajoch OTBECHTE Majioro auamerpa. Ha xakom paccrosuuu | oT Gaka mamaer Ha MO
CTpPYs, BBITEKAIOIIAs U3 OTBEPCTHUS?
JIBe Toukn Haxonarcs Ha pacctosHurM Ax=50 cMm JIpyr OT Apyra Ha OpsIMOHM, BIOJIb KOTOPOU
pacmpocTpaHsieTcsi BoJaHa co ckopocThio V=50 m/c. [lepuon T xkonebanuit pasen 0,05 c. Haiitu
pa3zHOCTh Qa3 A@ KoieOaHUl B ITUX TOUKAX.
Cxopplii Toe3/1 MPUOJIMIKAETCS K CTOAIIEMY Ha MyTIX JIEKTPOIOE3/y CO CKOPOCThIO L=72 KM/4.
DJIEKTPONOe3/T MOAAET 3BYKOBOM CHUrHall ¢ 4yacToTod vo=0,6 kl'1. Onpenenuths Kaxylryrocs
YacCTOTY V 3BYKOBOI'O CHTHaJIa, BOCIPUHUMAEMOT0 MAIlIMHUCTOM MO€3/a.

Bapuant 9
KonebarenpHass cucrema coBepiiaeT 3aryxaromue kojeOanust ¢ yacroroil v=1000 I
Onpenenuth 4aCTOTy Vo COOCTBEHHBIX KOJIEOAHUM, €CITM PE30HAHCHAS YaCTOTa Vpe;=998 1Ll
["opusoHTanbHBIN UIUHAP Hacoca uMeer auameTp di=20 cM. B Hem nBmkeTCsS MOpIIEHb CO
CKOpOCThI0 L1=1 M/C, BBITANIKMBasg BOAY dYepe3 oTBepcTHe auamerpoM dz=2 cm. C Kakoit
CKOPOCTBIO L2 OyAeT BhITEKaTh Boja u3 oTBepcTHsa? KakoBo OyneT m3ObiTouHOE AaBieHUE AP
BOJIbI B iinHApe? [MOTHOCTH BOABI 103 kr/m°.
[TapoBo3 moaxoauT Kk Habmogareno co ckopocThio 200 m/c. Kakyto 4acToTy OCHOBHOT'O TOHA
Ty/IKa OH YCJBIIINT, €CJIM MAaIIMHUCT CIBIIUT TOH B 300 I'1?

3aJaHo ypaBHEHHE ILIOCKOM BOJIHEI l//(X,t) = Acos(wt —kx), rae 4=2 cM; ©=1256 ¢t k=1 w2

Onpenenuth 4acToTy V, JUIMHY BOJHBI A, ()a30BYI0 CKOpPOCTH L, MaKCHMajbHbI€ 3HAYCHHS
CKOPOCTH M YCKOpPEHUs KOJeOaHUM 4acTHUI] CPEIbl.

Bapuant 10
Omnpenenuth nepuoj koiaebanuili prytu maccoil 136 r, Haxonsmelicss B U-00pa3zHoil TpyOke ¢
mromanpio cedenus 210 m%. Kammmnsapaeiv s¢ddextom npenebpeus. ITnotHOCTh pryTH 13,6
r/eme.
[{ucrepna HanosHeHa Bojo u HePpThio. KakoBa OyaeT B Hadajae CKOPOCTh L UCTCUEHUS BOIBI
U3 OTBEPCTHsI B JIHE, €CIIM BBICOTA cliost BoAbl hi=1 M, a cmost HedTu ho=4 M? Bs3KOCTBHIO
npeHeOpeyb.
[lyns mponerena co ckopocthio 660 M/c Ha paccTossHUM 5 M OT uenoBeka. Ha kakom
pPacCTOSIHUU OT YelloBeKa Obliia MyJis, KOT/la OH YCJIbIIIAJ €€ CBUCT?
OmnpenenuTh JJIMHY A O€ryILei BOJHBI, €CIIM B CTOsUEH BoyiHE paccTosiHue | Mexay mepBoit u
CEIbMOM IIyYHOCTSAMH PaBHO 15 cM, a MeX Ay IEPBBIM M YETBEPTHIM Y3JIOM TAaKKe paBHO 15 cM.
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Bapmuanr 11

['upst maccoit 0,5 Kr mojBemieHa K MPYXHHE, KECTKOCTh kotopoir k=32 H/m, u comepiraer
3aryxawmue kojnebanus. OnpeaenuTs Mepuo] 3aTyXaloluX KoieOaHui, ecliu 3a BpeMsl ABYX
TIOJTHBIX KOJICOaHWM aMIUTUTY/a yMeHbIuack B 20 pas.

KakoBa cKOpOCTh UCTEUCHHUS KUIKOCTH U3 OTBEPCTHSI B CTEHKE COCY/a, €CIIH BhICOTa h ypoBHS
JKUJIKOCTH HaJl OTBepcTUEM paBHA 4,9 M? BI3KOCTb dKUJIKOCTH HE YUUTHIBAT.

[Tnockas 3BykoBas BosiHa umeet nepuoa T=3 mc, ammutyny A=0,2 MM U JUIMHY BOJHBI A=1,2
M. Jlyist Touek cpenbl, ylaJeHHbIX OT UCTOYHUKA KOJICOAaHWW Ha pacCTOsSHUE X=2 M, HauTH: 1)

CMelIeHue l//(X,t) B MOMEHT t1=7 Mc; 2) CKOPOCTb | M YCKOpPEHHUE |/ UIsl TOTO K€ MOMEHTA
BpeMeHu. HavanpHyro ¢a3y koiaebanuii mpuHITh paBHOU HYIIIO.

[Toka3aTh, 4TO BHIPAKCHHUE y/(x,t)= Acos(mt—kx) ynoBieTBOpsieT BOIHOBOMY ypaBHEHHIO
d 1 d’y

[P YCIOBUA @w =K v .
a2 o2 drr oY

Bapuanr 12
[Tepnon To coOCTBEHHBIX KoyieOaHWU TPYKWHHOTO MasTHHKa paBeH 0,55 c¢. Omnpenenutsb
PE30HAHCHYIO YaCTOTY Vpes KoJieOaHMit. B Bsi3koli cpene mepuon Toro ke mastauka T=0,56 c.
B nHe cocyma mpoaenaHo orBepcthe ceueHueM Si. B cocynm HamuTa BoJa 0 BBICOTHI h.
OnpenenuTts IIOMIAIL ONEPEYHOIO CEYEHUS CTPYH, BBITEKAIOIIEH U3 coCcya Ha paccTOsiHUU 4
h ot ero gua. Cuurtath, 4TO CTPYS HE Pa3OPBI3THBACTCS, CHIIAMH TPEHUS PEeHeOpeUb.
3ByKoBble KosiebaHus, wumewomue yactoty v=0,5 kI'm u ammmryny A=0,25 MM,
pactipoctpansiercs B ynpyroil cpeme. [imna BomHel A=70 cm. Haiftu: 1) Ckopocts v
pacnpocTpaHeHHsl BOJIH; 2) MAKCUMaJIbHYIO0 CKOPOCTb YaCTHIL CPEIbI.
OmnpenenuTb CKOPOCTh L PACHPOCTPAHEHUSI BOJHBI B YHOPYTo#l cpefe, eciau pa3sHOCTh (a3 A
KoJIeOaHUH JIBYX TOYEK Cpebl, OTCTOALINX JIpyr oT apyra Ha AXx=10 cm, paBHa m/3. YacTtoTa v
KoJjebaHuit paBHa 25 I'm.

BapuanTt 13
MakcumanbpHasi CKOPOCTh TOYKH, COBEpPINAIOIIEH rapMoHWYeckue koiebanus, paBHa 10 cm/c;
MaKCHMaJbHOE ycKopeHHe paBHO 100 cm/c?. HaifTh mUKIMYecKyo 4acToTy o KojieGaHMi, uxX
nepuon T u ammuryny A.
Hcrounuk 3Byka uacrotod v=18 kI mnpubnuxaercs K HEMOABMXKHOMY PE30HATODY,
HAaCTPOCHHOMY Ha BOJNHY JUMHOU A=1,7 cM. C KaKoi CKOPOCTHIO JIOJDKEH JABUTATHCS UCTOYHUK
3ByKa, 4YTOOBI BO30yKJaeMble WM 3BYKOBBIC BOJIHBI BBI3BAIM KOJICOAHUS pe30oHaTopa?
Temneparypa Bosayxa pasna 290 K; y=1,4; u=29-10" kr/mons; R=8,31" Jlsx/Monb K.
B mmpokoi 4acTu TOPU30OHTAIBLHO PACHOJIOKEHHOW TPyOhl HE(DTH TEYET CO CKOPOCThIO V1=2
m/c. Onpenenutb CKOpocTh V2 HEPTH B y3KOM 4acTH TpyObI, eciu pa3HOCTh AaBieHHil AP B
IIUPOKOH U y3KOl yacTsax ee paBHa 6,65 kIla. Ilnotnocts HedTu 0,9:10% kr/Mm°,
3a1aHO ypaBHEHNUE ILI0CKOIi BonHbl i (X,t) = Acos(wt —kx), rae 4=10 cm; ©=628¢™, k=2 m™.

Onpenenuth 4YacToTy Vv, (a3oByl0 CKOPOCTh L, MaKCUMAJIbHBIE 3HAUEHUS CKOPOCTU H
YCKOpEHUS KOJIeOaHUH YacTHI] CPEIbI.

Bapmuanr 14
DHeprusi 3aTyXxalolux KoJeOaHWu! MasTHHKA, MPOUCXOAAIIMX B HEKOTOpOW cpeae 3a 1 MuH
yMeHbIIMIach B 64 pasza. OmpenenuTh KO3(QQHUIUEHT CONPOTHBICHHS CpEIbl, €CIM Macca
MasTHnka m=0,1 kr.

CkopocTh L 3ByKa B HEKOTOPOM ra3e IPU HOPMAIbHBIX YCIOBHSIX (Po =10° I1a, T, =273 K )

pasna 308 m/c. [TlnoTHOCTH p rasa pasna 1,78 kr/m®. Onpenenuts otHomenue y =C,/C, s

IAHHOIO rasa.
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12.
13.
14.
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16.
17.
18.
19.

ITo TpyOe muuoit | 1 paguycom R TeueT cranuoHapHbIi MOTOK KHUIAKOCTH. CKOPOCTh TCUCHUS
r2

AKHUJKOCTH 3aBUCHT OT PACCTOSHUA I 10 OCU TPYOKH IO 3aKOHY U = U, 1—? . Haiitu o6nem

KHUJIKOCTH, TIPOTEKAIOIIEH Yepe3 ceueHre TPyOKH B €IMHUILY BPEMEHHU.

[Tonepeunass BOJHA PacHpPOCTPAHIETCS BAOJb YIPYroro IMIHypa €O CKOPOCTBIO L=15 M/c.

[epuon T xonebGanuii Touek mHypa paBeH 1,2 c., a ammutyga A=2 m. Onpenenuts: 1) anuny

BOJIHBI A, 2) a3y ¢ koneGaHul, CMeIIeHue i , CKOPOCTh |/ U YCKOPEHUE 1/ TOUKH, OTCTOALICH

Ha PacCTOSTHUHU X=45 M OT HCTOYHUKA BOJIHBI B MOMEHT {1=4 c; 3) pa3HocTh (a3 A konedanmit
JIBYX TOYEK, OTCTOSIIIMUX OT UICTOYHUKA BOJIHBI Ha pacCTOAHUAX X1=20 cM U x2=30 cMm.

Bapuanr 15

OpnHopoHsIii auck paaumycoMm R=50 cM komedsieTcsi 0KOI0 TOPU30HTATBHON OCH, MIPOXOISAIIEH
yepe3 OAHy M3 00pa3ylomux HWIMHIAPUYECKOW TOBEPXHOCTH Iucka. HaitTu mepuom ero
KoJIeOaHMiA.

[Imomaaer mopiHs B mmpuie S1=2 CM2, a mIowaab oTBepcTUs Sy=1 MM2. CKOJIBKO BpEMEHU
Oyzer BbITEKaTh BOJA M3 IIIIPUILIA, €CIIM Ha TIOpIeHb aeiicTByet cuna F=8 H, a xox mopruns 1=5
cm?

[Ipu mpoxoXaeHWHu Moe3Ja MUMO HETMOJBHKHOTO HAONIoAaTeNss BBICOTA TOHA 3BYKOBOTO

CUTHAJIa ITOe37a MEHseTCs CKadykoM. HallTu OTHOCUTENBbHOE W3MEHEHHE YacTOTHI ﬂ, eciu
VO

CKOPOCTH 10e3/1a paBHA 54 KM/4.

Bonna pacnpoctpansercss co ckopocthio L=200 m/c. Haumensliee paccTosHue AX MEXIY

TOYKaMH cpeabl, pa3pl KoieOaHW KOTOPBIX MPOTHUBOIOJIOXKHBI, paBHO 2 M. Haiftu wacroty

KOJIeOaHU .

5.1.2. Bonpocwsi no memam oucyuniumbol
(konmponupyemas komnemenyust OI1K-3):

Bomnpocel k kossiokBuymy Nel

[IpaBuia neMCTBHI1 CO CTENEHIMU U KOPHSIMHU.
Hexoropsie cBOCTBA MPOMOPLIUH.
Henonueie 1 nonHble KBaipaTHbIE YpaBHEHUSI.
@opMyIIbl KOPHEN KBAJPATHBIX YPABHEHUN.
Teopema Buera.
DopMyIbl COKPAILIEHHOTO YMHOXKEHUS.
Jlorapudmel. O6mme cBoiicTBa JiorapudmoB.
TpuronomeTrpuueckue GyHKIIH OCTPOTO YyIIIa.
Teopema ITudaropa.
TeopeMa KOCHHYCOB.
Teopema cuHyCOB.
3HAKU TPUTOHOMETPUIECKUX (DYHKIIUN B YETBEPTSIX.
3HavYeHHS TPUTOHOMETpUYECKUX (DYHKIHMI HEKOTOphIX yrioB (0, n/6, n/4, n/3, n/2, m).
UeTHbIE 1 HEYETHBIE TPUTOHOMETPUIECKUE (PYHKITHH.
[TeproAMYHOCTH TPUTOHOMETPUUECKHUX (DYHKITUH.
OcCHOBHBIE TPUTOHOMETPUUYECKUE TOKAECTBA.
DopMyJIbl CIT0KEHUS.
Tpuronomerpuyeckre GyHKIMH TBOHHOTO U TOJIOBUHHOTO apTyMEHTOB.
[TpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKLMN B TPOU3BE/ICHUE.
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20.
21.

22.
23.
24.
25.

26.
217.
28.
29.
30.
31.

@opMyIIbl IPUBEACHUS.

[Tnomaau TpeyroiabHHUKa, KBajpaTa, MPAMOYTOJIbHUKA, OOKOBOI MOBEPXHOCTU NMHUPAMMIB,

napaujenorpaMma, Tparnemnuu, poMmoa.

OxpyxHoctb. Kpyr. [Inuna nyru. Jlnuna okpykHoCcTH. J[JIMHA XOPBI.

[Lnomans kpyra.

Humuaap. Konyc. [lnomaan nx 60K0BOI MOBEPXHOCTH | IMOJTHBIC TUTOIIA/IH.

OObemMbl IMIMHIpPA, KOHYCA, 1Iapa, YCEYCHHOTO KOHYCa, IIAapOBOr0 CErMEHTA, LIapOBOTO
CEKTOpa, MAapOBOTO CJIOS.

JleiicTBHE HaJl BEKTOpaMHU.

CkassipHOE M BEKTOPHOE IIPOU3BEICHUE BEKTOPOB.

OneMeHTapHble (YHKINU U UX TPa(UKH.

[Tpon3BoiHBIE U MHTETPAIbl OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.

DopmyIibl TPUOIMKEHHBIX BIYMCIeHH. [IpaBuia okpyrieHus.

AGCo0THAs M OTHOCUTENbHAS IOTPEIIHOCTH.

Bomnpocel Kk kos10kBUYMY Ne2

Buaer Nel

1. KuHeMaTwKa Kak paszien Mexanuku. Haitu momynb & = [57 +]- IZ]

2. Uro 3HAUMT WHBAapUAHT NpeoOpazoBaHU KOOpAWHAT U BpemeHH? Kakuwe WHBapHUaHTHBIC

BEJIMYMHBI B MpeoOpazoBaHusix [ amunes?

PenstuBucrckoe ypaBHeHue aBHKeHUA. DOTOHHBIE PAKETHI.

AOCOoNIOTHO YNpyruii yaap. 3aKOHBI COXPAaHCHHS HMITYJIbCa U SHEPTHH B KJIACCHYECKOM

dusuke.

5. Jlebopmanus u ee mpuuuHbl. 3akoH ['yka. Jlepopmanmsi kpydeHus. Moayiab KpydeHHs.
[lepron KpyTHIBHBIX KOJIeOaHHH (BBIBO).

sw

Buaer Ne2

[Tpuntun otHOcuTenbHOCTH ["anmunes. [Ipeo6pazoBanus ["anmies.

2. OcnoBuble equauiibl CH. BreipaszuTs yepe3 ocHoBHbIe equuuibl CU cnenyromuye BeluYiHbL:
10 I'TTa, 10° MxIx, 10 xH, 102 MB.

3. ®opmyna DifHmITeiHa. DHEPrusi MOKOsA. 3aKOH COXPAaHEHHsS] PHEPTUU B PENSTUBUCTCKOM
cinyyae. KnHernueckas 3HEprus B pelsiTUBUCTCKOM CITydae.

4. MoOMEHT MHEpIUM TBEpAOIrO Tela U MOMEHT uHepuuu crepxkHs. Teopema Illteitnepa-
['rolirenca (BBIBOT).

5. Jledbopmanus pacTsokeHHsT M Ckaths. MexaHuueckoe HampspkeHue. Monyns FOHra wu
koa(durment Ilyaccona. 3akon ['yka (0000IIIEHHBIN) 7151 pa3HBIX BUIOB AehOpMaIliu.

=

Buier Ne3

1. MrHoBeHHas ochb BpalieHus. Teopema Ditnepa.

2. Ilpenen ympyroctu u npenen npoyHoctu. [lnactudeckue u ynpyrue aeopmariui.

3. TlpocTtpaHCTBEHHO-BpEeMEHHOW WHTEPBa. Ero MHBapHaHTHOCTH ([TOKA3aTh).

4, Cuna. Bepasurs 10® MxH, 10° MH gepe3 ocroBHbIe eauamipl CH.

5. OCHOBHOE ypaBHEHHE [WHAMUKH BpPAIIATEIBHOTO [BIKEHUS TBEPAOrO Tena (BBIBON).
VYpaBHeHne MoOMeHTOB (BbIBOa). CpaBHHTENbHas TabmWIla TMOCTYNMATEILHOTO U
BpAILATEIbHOTO ABUKECHUM.

Buaer Ne4
1. Jedopmamus xpydenus. Dusnueckwii cmbica wMonyns Kpydenwms f. KpyrunbHbie

KoJie0aHus M UX TepUuos (BBIBON).
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LenTpocTpeMuTenbHOE YyCKOpEHUE (depes JIMHEHHYI0 U YTIIOBYIO cKopocTH). Hanpasnenue
LHEHTPOCTPEMUTENBHOTO ycKopeHus. Ilouemy mnpu paenomepHom KpUBOJIMHEHHOM
JBUKEHUU €CTh YCKOpeHue?
AOGGeparnus cera. OnbIT MaiikenscoHa-Mopau.
IT 3axoH HeroTOHA. YpaBHEHHE IBUKEHHUS.
PaGoTa npu BpamarenbHOM JIBMKEHHH TBEpAOro Tena (BbiBoA). CpaBHUTENbHAS TaOIHIA
MOCTYNATENFHOTO U BPAIIATEIbHOTO JTBU)KECHUI.
Buuer NeS
DHeprus U INIOTHOCTh SHEPTUU YIPYTUX JedopManuii (BHIBON).
Bekropsl. [IpaBuna cioxeHus 1 BBIYUTAHUS BEKTOPOB.

Crnoxutp a + b / (rpacduueckn)

Boruects b — / yj (rpacduueckn)

Crnoxurs: d =51 +6] —K u b =-47 — J+K . Beraects Te e BekTops 8 1 b

[Monnass MexaHWueckas OJHEpPrus. 3aKOH COXpPAHEHHsS] DSHEPrUM B KIACCUYECKOM U
PENATUBUCTCKOM ciydasix. CBs3b MEXKAY KHHETHYECKOW OJHEPruei M UMITYJIIbCOM B
PENSTUBUCTCKOM CITy4ae.

[{enTpoOekHas cuia HHEPITUH.

MOoOMEHT HHEpLMH U TEH30p MHEPLHUU. MOMEHT MHEPLIUU KOHYCA (BBIBO).

Buuer Ne6.
[TonsipHas v HUIMHAPUYECKAs] CUCTEMbI KOOpJAUHAT. VX CBS3b € JEKapTOBOM CUCTEMOM
KOOpJMHAT.
bamnmuctuyeckas runoresa. OnbiT ®U30 U €ro TPaKTOBKA.
Koadpduument Ilyaccona p u moayns casura G. Cesizp mexay moayneM FOura E, G u .
Ten3opsl neopManuy U HAMPSHKESHUSI.
III 3akon Hpr0TOHA M 3aKOH COXpaHEHHUS UMITYJIbCa KaK €ro CJIEeACTBUE. Y paBHEHUE
MOMEHTOB (BBIBOI).
MowmeHT uHepIu 1apa (BbIBO).

Buuer Ne7.
I'padux 3aBUCUMOCTH OTHOCHUTENBHOM JAedopMalii OT MEXaHHYECKOTO HampsKEeHUs.
VYnopyras u mactuyeckas AeQopmariui.
Cdepuueckas cucreMa KOOPAMHAT U €€ CBSI3b C JIEKAPTOBOW CUCTEMON KOOPMHAT.
[TocTynaTuBHBIN XapakTep MOCTOSHCTBA CKOPOCTH cBeTa. [IpeobpazoBanus Jlopenma.
Kunernueckas sHEprus B peasITUBUCTCKOM citydae. CBs3b MEX]y KUHETUYECKOW dHEpruei
Y UMITYJIBCOM B PEJIATUBUCTCKOM CIIy4ae.
VYpaBHeHHe IBUKEHUS TBEpOro Tena (BbiBoA). CpaBHHUTEIbHAS TaOIUIA MOCTYIATEIHLHOTO
Y BpaIllaTeIbHOTO JABHKEHUH.

buier Ne8
Panuyc-BekTop. Eaunnunbie BeKTOphL UeMy paBHO HPOM3BEICHHE: | X | |

7\_l
—
X
=~

k xi 2 Momyub Bektopa & =mi +nj + pk .

Tenzop aedopmanuy ¥ TEH30p MEXaHUYECKOTO HampsykeHus. O000meHHbIi 3aKkoH ['yka B
ciydasix JeopManuu CIBUTA U KPYUEHHUSI.

[IpeobpazoBanus JlopeHria.

MowmenT cunbl. Hanpasnenne M . YpaBHeHHE MOMEHTOB. (BBIBON).
3aKkoH BceMUpPHOro TiaroteHus. Pusmueckuii cmpicn G. IloTeHnman um HanpsKEHHOCTh
rpaBurtainmonHoro nojs. [locrosunas Kennepa.

Buaer Ne9
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CkangpHas BennunHa. Hanucars 7 ckansipHbIX BennuuH. HaliTu ckansipHOe Mpou3BeACHUE:
(af +bj + k) (mi +nj + pk).

Hedopmarus caBura. @usndeckuii cmbict Moayis casura G. Cesase mexay G, u, E. (u -
koo duuuent [lyaccona, E — monyns FOnra).

M30TponHOCTh U OAHOPOIHOCTH MPOCTPAHCTBA U 3aKOH COXPAHEHUS MOMEHTA MMITYJIbCA.
3aKOH U3MEHEHUS MOMEHTA UMITYJIbCa B HE3aMKHYTBIX CUCTEMaX.

VYpaBHenne MoOMeHTOB (BbiBox). CpaBHUTENbHas TaOnWIa IOCTYMAaTeNIbBHOTO U
BpAILATEIbHOTO JBUKECHUM.

PaGoTa cuitbl TsKECTH (BBIBOJ). SIBIISIETCS U CHITa TSOKECTH MOTEHITMAIbHON? (OOBICHUTD).

Buier Nel0
UYeMy paBHO TIPOM3BEICHHE (37 +6] - 7IZ) X (—27 —47+ IZ) ?

O0600611eHHbIH 3aKoH ['yka U1 pa3HbIX BUIOB Ae(opMaru.

MomeHT nmnysbcea (KOJIM4ecTBa JBUXKEHUS ). 3aKOH COXPAaHEHUsI MOMEHTA UMITYJIbCa.

3aKOH COXPAaHEHUs HEPIUU B PENATUBUCTCKOM cCilydae. DHeprus nokos. Kunermueckas
SHEpPrus B PEIATHUBUCTCKOM ciydae. CBsA3b MEXIy pPEIATUBUCTCKON KHHETHYECKOH
DHEPTrUEH U MOJTHOU SHEPIUEH.

CpaBHUTENbHAs TAaOJIMIIA MOCTYNATEIBHOTO M BPAIIATEIbHOIO JBUKEHUNH. MOIIHOCTD NpH
BpalllaTeIbHOM JABM)KEHHUH TBEPJOTO TeJIa BOKPYT HEMOABH)KHOM OCH.

Buaer Nell
Cucrema orcuera. Baxneimume cucrembl KoopauHatr. Hailtu wmomyns  BekTopa
a=3i -5]+k
AbGcomoTHas 1 OTHOCHTENbHAsA Aedopmarus. 3akoH 'yka. @usudeckuit cMbich o, E, L.
IT kocmuaeckast ckopocts. (BeiBON). [locTostnHas Kemepa.
PaGora cunm BceMHpPHOTO TATOTEHUs (BBIBOJ). SIBIAIOTCS U CHIBI  TATOTEHUS
MOTEHITUATBHBIMU? (OOBSICHUTB ).
DopMmynbl CIIOKEHUS CKOpOCcTe B mpeoOpasoBanusx JlopeHmna. (BeiBom). SIBnsercs mu
CKOPOCTh MHBAPHUAHTHOW BEJIMUMHOMN B mpeoOpazoBanmsx Jlopenma?

Buuer Nel2
Ckopoctb B koopauHaTHOH dopme. [Ipoekiuu ckopoctu Ha ocu OX, OY, OZ.
JIBukenue Tena, OpOIIEeHHOTO TOPU30HTAIBHO.
Nmnynse. M3onupoBaHHas cucrteMa. 3aKOH COXpPAHEHUS HMMIYJIbCa. 3aKOH W3MEHEHUSs
MMITYJIbCa B HEU30JIMPOBAHHBIX CUCTEMAX.
Ientp macc. Teopema 0 IBHMKEHUH LIECHTPA Macc.
HanpsikeHHOCTh M MOTEHIMAJI IPABUTALMOHHOTO Mmojs. Kak MeHseTcs HanpsyKEeHHOCTb U
NOTEHI[MA] TPaBUTALMOHHOTO TOJI 3€MJIM C BBICOTOM HAJ TMOBEPXHOCTHIO 3eMiu?
['paBUTAIIMOHHBIN paRyC U ero GU3NIECKUN CMBICT. «HepHas abipay.

Buuer Nel3

PaBHOMepHOE BpamiatrenbHOE JABUKEHHE M €ro KHHEMaTHYECKUE XapaKTePUCTUKHU
(a,.d,,8,0,0,futn.).
JlexaproBa mpsMOyroibHas CHCTEMa KOOPJAMHAT M €€ CBA3b C MOJNSPHOM U
UUJTUHAPUYECKOU CUCTEMaMH KOOPAUHAT.
CrnenctBue npeoOpazoBanuii JIopeHIIa — OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH COOBITHI
(BBIBOT).
Teopema IlITeitnepa-Itoiirenca (BbIBOM).
HeBecomocTth. I'paBuTallMOHHAss W WHEPUHMOHHAs Macchl. IIpMHLIMI SKBUBAJIEHTHOCTH.
CpaBHuTenbHas TabJIMIa MOCTYNATEIbHOTO U BPAIIATEIbHOTO JBUKECHUH.
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Buier Nel4
JIBikeHue Tena, OpOIIEHHOTO IOA YIJIOM K TOpu3oHTY. CKOpOCTh B JI000H MOMEHT
BPEMEHU IIPU TAKOM JBUKECHUU.
BektopHoe mpousBeneHue. CBolicTBa BEKTOpPHOro IpousBeaeHusa. Hailtu monyms
b=31+4]-K.
OaHOPOIHOCTH MPOCTPAHCTBA M 3aKOH COXPAHEHHUs UMITylbca, Kak cieactBue Il 3akona
HeroToHa.
Pabora B motennuansHOM moiie. [loTeHInanbpHas SHEPTUs U €€ HOPMUPOBKA.
®dopmyna [{rnoakoBckoro (BeIBOI). XapaKTepUCTHIECKAs CKOPOCTh CIIOKHOTO MaHEBpa.

buaer NelS
PeaktuBHOE ABM>KEeHME. YpaBHEeHHE Melepckoro (BbiBox). PeakTuBHas cuia.
Hewnneprimansnas cucrema otcuera (HUCO). TlepenocHas cuia nHEpIuy.
CrenctBue npeobpazoBanuii JIopeHIia — COKpalieHrue AIHHbI IBUKYIIEroCs Tea.
TpaekTopus, myTh, nepemenieHne. AGCOIIOTHOE, OTHOCUTEIBHOE U IEPEHOCHOE ABHKEHMSL.

Haiitu pasHocts BekTopoB: b—a: @ /‘5 l

u a= ( 47 —6] + 7IZ) ub = (—3? 2]+ SIZ) . CpaBHuTeNnbHAsT TabMUIA MOCTYMATEIBHOTO H

BpamaTCJIbHOIro HBHKCHHﬁ.

buier Nel6
YroBast CKOPOCTh U yII0BO€ yCKopeHue. Mx HanpasiieHus.

HaiiTu ckansipHoe npousBeieHUE BEKTOPOB: a = (37 —2]+ 4IZ) ub = (—ST -3] - 712) .

PenaruBuctckas Macca. 3akOH COXPaHEHHsS DSHEPrUM B  PEISITUBUCTCKOM — CIydae.
Kunernueckast 3HEprus B pelsITUBUCTCKOM CIIydae.

Pa6ota. Momtaocts. KIT/I. VI3MeHeHne KHHETHYECKON YHEPTHUH.

Kunernueckas sneprus TBepaoro rena. Teopema Kenura (BeiBon). CpaBHUTENBHAS Tabuuna
MOCTYNATEIBbHOTO U BPAIaTEIbHOTO JBUKEHUI.

Buier Nel?7
VYckopenue. Yckopenue B koopauHatHoi ¢opme. [Ipoekunn yckopenus Ha ocu OX, OY u
OZ.
TaHreHuuanbHOe, HOpMalbHOE U TOJHOE YyckopeHus. [loka3zaTb HMX Ha mpuUMepe
KPUBOJIMHEHHOTO JIBUKEHUSI.
CrenctBue npeobpazoBanuii JlopeHIa — 3amMe/yIeHUE X012 IBUKYIIUXCS YacoB.
[TorenunanbHble cuibl. HeoOXxoaumoe M AOCTATOYHOE YCIOBHE MOTEHIUAIBHOCTH MOJIS.
PaGora cun tarorenus (BBIBO).
I kocmuueckas ckopocts (BeiBo). 11 3akon Kemepa.

Buier Nel8
CreneHb CBOGOI[I:I. HOCTynaTeHBHOG, IJIOCKOC U BpalllaTCIIbHOC ABUKCHUS TBCPIAOTO TCJIa.
CxansipHoe MPOU3BEICHUE u €ero CBONCTBA. Haiitu MPOU3BEICHUE:

(5T+6]—2k)-(3T—2j—k).

CobOctBerHoe BpeMsa. CBs3b MEXIy NPOCTPAHCTBEHHO-BPEMEHHBIM HWHTEPBAJIOM U
COOCTBEHHBIM BPEMEHEM.

Kopuonucosa cuia nnepumu.

AOGcomotHo  Heynpyrui  ymap. llpuBenennas macca. CpaBHuTenbHas  Ta0iMIA
MOCTYMATCIbHOI'O U BpalllaTCIIbHOT'O I[BI/I)KGHI/II\/'I.
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Bunaer Nel9
VYruel Ditnepa. Halitu nponssenenue: (37 +4] - IZ) . (T K+ 5])

PaBHOIIepeMeHHOE BpallaTeIbHOE JBIKCHHE. YTIIOBas CKOPOCTh M YIJIOBOE YCKOpPEHHE.
EnuHuiel ux usMepeHus.

OMHOPOMHOCTh BPEMEHHW H 3aKOH COXPAaHCHHS OJHEPrMd B KJIACCHYECKOM H B
PCIATUBUCTCKOM ClIydadx.

PaGoTa cun ynpyroctu. SIBASIOTCS W CUITBI YIPYTOCTH MOTEHIUATBHBIMU? (OOBSICHUTB ).
MoMeHT MHEpLMH Tejla BpallleHHs! IPOU3BOIBHOM (HOpMBI (BBIBO).

Buaer Ne20
MoMeHT uHEepIMU KOHYyca (BBIBOJ).
3axonbl Kennepa. [loctosannas Kennepa.
I 3akon Herorona. UCO. Macca kak Mepa HHEpTHOCTH.
W3onupoBanHas cucreMa. BHelHNe U BHYTPEHHUE CUIIbL. 3AKOHBI COXPAaHEHUS.
[Touemy cymiecTByeT YCKOpEHHUE NP pasHOMEPHOM KPUBOJIUHEHMHOM JBW)KEHUM (IIOKA3aTh
Ha pHC. U 00BACHUTH). Kakoe 3To ycKOpeHHe U KaKk OHO HaIlpaBiIeHO?

Buaer Ne21
KpuBonuneiinoe  aBwkeHuwe. [lpumepbl  Takoro  JABMIKEHHS.  YCKOpEHUS  NIpH
KPUBOJIMHEWHOM JIBUYKEHUU.

HaiiTu ckanspHoe npousBeeHNUE: (47 5]+ GIZ) . (—37 +7] - IZ) .

WNuBapuantel mpeoOpasoBanuii ['amumes. AOCOMIOTHBIN XapakTep OJHOBPEMEHHOCTH
COOBITHI.

MoOMEHT WHEPIH CIUIONTHOTO IUINH/PA (BBIBO).

I'paBuTanmonHblii paguyc U ero ¢usnueckuii cmbici. «YepHast apipa». Pa3mepsr
Bcenennoii. ['paBuTanyionHast sHeprus mapooOpa3Horo Temna (BbIBO).

buier Ne22
I'paBuTannonHas >Heprus mapa (BsiBon). ['paBuTannoHHbIi panuyc (pU3HUecKuii cMbIch).

AGCOIOTHOE, OTHOCUTENBHOE U NIepeHOCHOe NBMKeHMs. DopMynbl At S, O M8 MpH TaKUX
JOBUKCHUAX.
PazBuTue B3rsi10B Ha CKOpOCTh cBeTa. OnbIT Pemepa.
Cpenusist CKOpOCTh U MTHOBEHHAsi CKOpocTh. HanpaBneHnue ckopocT Kak BEKTOpA.
5. IlpaBuna crmokeHUsT HECKONBKMX BeKTOpoB. Haittm cymmy

d+b+c+d:
C (rpacduyeckn)

\\\3$
i HaiiTu pa3HOCTb ClienyrOIIMX BEKTOPOB:
a=51+6]j-kub=-71 - j+Kk
bunaer Ne23
PaBHOMepHOE BpamatenbHOe IBHKEHUE. YTIIOBask CKOPOCTh U YCKOPEHUE, UX HalpaBICHUSI.
JluHamuka Kak pa3zesn MexaHukH. 3akoHsl HeroToHa.
O6mwmit npuHIKMI oTHOCUTENbHOCTH. [IpeoOpazoBanus Jlopenia.
PenaruBuctckuit  ummynbc.  OHepruss 1okos. CBA3b  MEXKIYy  PEISTUBUCTCKUMU
KMHETUYECKON YHEPTUEH U UMITYJIbCOM.

CronkHOBeHHA. 3aKOHBI COXPAHEHUS IPU CTOJIKHOBEHMSX (YIPYTHi U HEYIPYTUil yAaphl).
Bujer Ne24
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O06o006mennbiii 3akoH ['yka. ®usmueckuil cmbici E. Mexanudeckoe HampspkeHHE G H
OTHOCHUTeINbHas Aegopmalius €. TeH30pbl © U €.

CpaBHuTeNbHAS TA0JINIIA TIOCTYIATETFHOTO U BPAIIATEIHLHOTO JIBUKCHHM.

Kak m3meHuTCs yckopeHune cBoOomHOro majeHus ¢ BbicoToi? III kocMuveckas CKOpoCTh
(BeiBON). I1 3akon Kemmnepa.

MOMEHT WHEPIMH TUCKA U TIOJIOTO HUINH/IPA (BBIBO).

CKOpOCTh U YCKOPEHHE B BEKTOPHOUW M KOOPAMHATHOU popMax.

Buier Ne25
3akoHbl coxpaHeHus. [IoHsATHE MPOCTpaHCTBAa U BpeMeHHU. M30TpOITHOCTh U OJTHOPOJHOCTD
POCTPAHCTBA M BPEMCHH.
O06mwsacHenue abeppanuu cBeta u onbsita Gu3o Ha ocHOBe MpeodpazoBanuii Jlopena.
PaGoTa npu BpaniaTenbHOM JBHKEHHUH TBEPIOTO Teya (BBIBO).
PaGora cun ynpyroctu (BeiBoa). [loTeHIIMANBHBIE CHITBI.
Teopema IlITeitnepa — 'toiirerca (BbIBOL).

Buier Ne26
BexropHras npousseneHue. Haiiru: [é X B], rae a=6i —j+Kk, b=—i +7]+3k.

JIBukeHue Tena, OpOIIeHHOTO TOPU30HTAIBHO.

YpaBuenne Memiepckoro (BbIBO).

CpaBHuTeNbHAs TaOJMIIAa TOCTYNATENbHOTO M BpaIlaTeNbHOro JBXeHHH. I[lomHas
KWHETHYECKAs SHEPTHS TBEPJIOTO TeIa.

Heunepruansubsle cuctembl otcuera. Cuiibl MHEpUMM (MIEPEHOCHAs, IIEHTPOOEKHas,
Kopuosnuca).

Buier Ne27
VYpaBHeHus nBM>KeHUS TBepaoro teia. CteneHu cBoOOIbI. YTbl Ditepa.
3aKOH COXpaHEHUS] MOMEHTA KOJUYEeCTBa JIBMXKCHHs. (BBIBOJ). YpPaBHEHHE MOMEHTOB
(BBIBOT).
PaBHOMEpHOE BpamaTebHOE IBHKEHHME M €ro Xapakrepuctuku. HampasieHue yrioBoit
CKOPOCTH U YTJIOBOTO YCKOPEHHMUS.
3axonbl Kennepa. Iloctosannas Kemnepa. I'paBuTaninoHHbIi paguyc.

Haiitu monyne b =61 —7 ] —k . Kakue BekTopHBIE BeTU4MHBI BB 3HaeTe? [lepeunciuTh.

Buier Ne28
MOMEHT WHEpIHH TBEPAOTO Tesia. MOMEHT MHEPILUH IIMIIUHPA (BBIBO).
JIBm>xeHue Tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY (BBIBO).
CpaBHuTeNnbHAs TA0JIMIIA TIOCTYIATEIFHOTO U BPAIIaTEIHbHOTO JBUKCHHIA
Hedbopmarust kpyuenus. llepwon KpyTHIBHBIX KojieOaHWi. YTHpyrue M IUTACTHUYCCKHUE
nepopmanuu. Monynb kpydeHus ((GU3nYecKHii CMBICI).

Haiitu ckanspHOe pousseneHue a-b = (4T 6] - IZ) ~ (T +2]+ 3IZ) .

buier Ne29
I'paBuTanmonHas sHeprus mapa (BbIBOA). ['paBUTAMOHHBIN paguyc, ero (U3NYEeCKUn
cMbIc. «HepHas qeipay.
Haiitu passocts: a—b =(51 + j—3k |- (4i +6j+k)u & b
( (47 +61+K) T
Oueprust ynpyrux aepopmanmii. IlmoTHocTs 53Heprum ynpyrux aedopmanuii s

nedopmaruii pacTsKeHHE-CKaThe U CABUTA (BBIBOT).
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3akoHbl HploTOHA. YpaBHEHHE NBUKEHNUS MaTEPUATILHON TOUKH.

entp w™macc. Teopema o pgBwkeHuH 1eHTpa Macc. CpaBHHTENbHas TaOiHIIa
MIOCTYATEIBHOTO U BpallaTeIbHOTO IBUKEHUI.

Buier Ne30

MoOMEHT UMITyJIbCa CUCTEMBI MaTEPUATbHBIX TOYEK. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa.
YpaBHEHHE MOMEHTOB (BBIBOJ).
[MoTennmansHbie cuibl. PaboTa MOTEHIIMANBHBIX CHIT (CHIT TSDKECTH, YIIPYTOCTH, TSTOTCHHS)
(BBIBOI).
BpamarensHoe IBIKEHUE U €r0 KHHEMATHUECKUE XapaKTepUCTUKU (®, an, ar, B, ¢, o, T, Vv,
A, al‘IOJ'IH)-
AOCOMIOTHO HEYNPYTHid yaap (BBIBOJBI).

Cdepuueckas cucteMa KOOpPAWHAT M €€ CBSI3b C JICKAPTOBOM cUCTeMOW KoopauHat. Haiitu

BEKTOPHOE TTPOM3BEICHNE [éx 5} = (57 +6] - 7IZ)>< (4T -3j - IZ)

Buuer Ne31.
@opmynbl CIOXKEHHS ckopocTedd B mpeoOpazoBanusix Jlopenma (BeiBon). SIBisercs
CKOPOCTh MHBAPUAHTHOW BEJIMUYMHOM B TIpeoOpa3zoBanusix Jlopenmna (BbiBoa)?
Teopema llteitnepa — ['toiirenca. (BpiBox). YeMy paBeH MOMEHT MHEPIIMH CTEPKHS MacCoi
m u JIMHOHN | OTHOCUTEIBHO OCH, MPOXOISIICH Yepe3 OUH U3 KOHIIOB CTEPIKHS?
Hunuaapuyeckass cucTeMa KOOPAMHAT M €€ CBA3b C JAEKapTOBOM CUCTEMOW KOOPAMHAT.

Haiitu 4-b :(5T—GT+IZ)-(T—IZ+3])
IT kocmuaeckast ckopocth (BeIBON). | 3akoH Kerepa.

PabGora mnpu Bpam@areabHOM U TOCTYNATEIbHOM JBMDKEHUSX. MOIIHOCTD, K.ILJI.
Kunerndeckas 3HEprus B KIIACCUYECKOM U PEIISITUBUCTCKOM CITydasix.

Buuer Ne32
HewunepumansHas cucrema orcuera. [lepeHocHas ¥ IEHTPOOEKHASI CUITBI HHEPIIUH.
CrnenctBus npeobpazoanuii JIopeHna (BbIBOI).
Bunsl yckopenuit. U306pa3uth rpadudecku.
O0600mmennsbIi 3akoH ['yka. ®uzndeckuit cmbica E. 'paduk 3aBUCHMOCTH  OTHOCHTEIIBHON
nedopMaIui 0T MEXaHMYECKOTO HampspKeHUs. [Ipeaensl ynpyrocTi ¥ mMpoYHOCTH. YIpyras
U TU1actuyeckas aedopmanuu.
Kunernueckass  sHepruss  TBephoro Tena  (BeiBox). CpaBHUTENbHas — Tabnuia
MOCTYNATENbHOTO U BpallaTeIbHOTO IBUKEHUH.

Buaer Ne33

CxansgpHOoe ¥ BEKTOpPHOE Tpou3BereHue. J[BoOHOE BEKTOPHOE MPOM3BEACHUE éx(b xC )

Haiit Mmomynb BekTopa d =61 —7] + k.

KpuBonuneliHOoe JBMKEHME M €ro KUHEMAaTU4YeCKue XapakTepuctuku. [louemy
paBHOMEpPHOE KPHUBOJIMHEHHOE JBM)KEHUE MPOUCXOAUT Bcerjga ¢ yckopenneM? Kakoe 3To
yckopeHue?

CpaBHuUTENbHAS XapaKTEPUCTHKA MOCTYNATEIHHOTO U BPAILIATEIbHOTO ABMKEHUH.
O06mwsacHenue abeppanuu cBeta u onbsita Gu3o Ha ocHOBe MpeodpazoBanuii Jlopena.

PabGoTa mpu mocTymatenbHOM W BpaIllaTeIbHOM IBIKEHUSX. Mepa paOoThl. MOITHOCTS.
KIIJ. beiBaer nu pabora orpunarensHoi? Korma?

Bbuaer Ne34.
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JIBr>KeHHE 10 HAKJIOHHOM IUIOCKOCTU. 3aBHUCAT JM YCKOPEHUs UWIMHApAa W IIapa,
CKaThIBAIOIIMXCS MO HAKJIOHHOHM IUIOCKOCTU C YIJIOM HaKJIOHa O K TOPU30HTY, OT MaccChl
UUJIUHAPA U mapa? (10Ka3aTelibCTBO).

JlunaMuka Ten rnmepeMeHHON Macchl. YpaBHeHHe Memepckoro. (BeiBoa). PeakTuBHas cuia.
XapakTepucTuueckasi CKOpOCTb CJI0KHOTO MaHEBPA.

3akOH BCEMHUpHOro TiroteHus. Puszndeckuit cmbica G. HampsokeHHOCTh M MOTEHIMAN
rPABUTALMOHHOTO MOJIs1 3€MJIM U UX 3aBUCUMOCTH OT BBICOTBHI.

HaiiTu yrinoByro CKOpPOCTh U YIJIOBOE YCKOPEHHE TOUYKHU, TBHKYILECUCS COTJIACHO YPAaBHEHUIO

@ = A+ Bt? + Ct’. B kakux eMHUIIAX OHU U3MEPAIOTCA?
CpaBHeHUE TOCTYMATENHHOTO U BpalaTeabHOro ABmkeHuid. (Taonmia).

Buner Ne35
YeM oTiMYalOTCA BUKEHUS TPY30B MAacCOd M1 M Mz Ha HEMOJBM)KHOM M IOJBUXHOM
6mokax? HaliTu yCKOpeHHs TPY30B a1 ¥ a2 B 1-0M U 2-0M citydasix.
[{winHaapuyeckas ¥ MOJIApHAs CUCTEMbl KOOPAMHAT M MX CBS3b C JIEKapTOBOM CHCTEMOMH

- - -

xoopuHat. YeMy paBHbI ponsBenerns i x |, j xk KT, ji, kxJ, ixk,i 2
®opmyna [uonkoBckoro (BeiBoA). @OTOHHBIE PAKETHI.

Hedbopmarnus kpydenus. Moaynb kpydeHus. [lepuon KpyTHiIbHBIX KoeOaHmid. (BBIBO).
OOumii  mpuHIMO  OTHOCHTENbHOCTH. IlpeoOGpazoBanust  Jlopenma. MHBapuaHThI
npeoOpa3oBanmii JIopeHma.

buiernr Ne36
Heunepruansaele cuctemsl oTcuera. [lepeHocHas, IEHTpOOEKHasT M KOPHOIMCOBA CHIIBI
HHEPLUH.
CrenctBust npeobpazoBanuii JlopeHiia (BbIBOx).
JIBM>KeHUE 10 HAKJIOHHOM IUIOCKOCTH. YeMy paBHO YCKOPEHHUE a TMCKA, CKAThIBAIOIIETOCS
10 HAKJIOHHOM IIJIOCKOCTH € YIJIOM HaKJIOHA 0L K TOPU30HTY?
CpaBHuTenbHas Ta0INLA TOCTYNATEIBHOIO U BPAILIATEIbHOIO ABHKECHHH.
3akonsl Kemepa. Ilocrosinnas Keruepa. ['paBuTtanmonHslil paguyc u ero (Gpu3nYecKHii
CMBICIL.

Buier Ne37
[MoTenumansHbie cUbl. PaboTa cui TsKEeCTH, YIPYTOCTH M TATOTEHUS (BBIBOT).
Teopema Irelinepa-I'rolireHca (BbIBog). UYemy paBeH MOMEHT HWHEPIMH Iapa
OTHOCHUTEJIBHO OCH IPOXOASILIEH 10 2 paanyca mapa?
Tpaektopusi, myTh nepemenieHue. CKOPOCTh U YCKOPEHUE B BEKTOPHOM M KOOPJIAWHATHOM
dopmax.
MoMeHT KoJu4ecTBa [JBWXKEHUS W MOMEHT CHJIbI CHCTEMbl MaTepuaibHBIX TOYEK.
BHyTpeHHUE U BHEIIHUE CHIIBI. Y paBHEHUE MOMEHTOB (BBIBOJI).

Haiiti Moxynb pammyc-BekTopa T =ai +bj —ck . Equamansie oprsr i, j, k, A, 7. Ux

(U3UYECKUN CMBICIL.

Buier Ne38
Teopema Kenura (BeiBOJ).
AGcomoTHO Heynpyruil ynap. Kakyroo 4acTh mepBoHAaYaJIbHOW DHEPrUU IAPOB C MaccamMu
M1 ¥ M2 U CO CKOPOCTSIMU L1 U VL2, COOTBETCTBEHHO, COCTABJISAIOT MOTEPU HSHEPIUU Ha
negopMaluio MapoB B HEYIpyrom yuaape?
YeM oTIMYAIOTCSA JBHXKEHHUS TPYy30B M1 U Mz HA HEMOJBMXKHOM M TOJABHMKHOM OJokax?
Haiitu yckopeHue a1 ¥ a2 B 000X CIydasx.
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[IpaBuna cinoxeHus U BBIYUTaHUS BEKTOPOB. CIIOKUTH:! V \b . BoruecTs:
— b /

a
Haiitit Mozyns Bektopa F =51 +6] — 7K
3axoHbl HproToHA.

YpaBHeHHE OBMIKEHUS MaTepHAIbHONW Touku. CpaBHHUTENbHAs TaOIHIla MOCTYATeILHOTO 1
BpAILATEJIbHOTO ABUKECHUM.

Bonpocs! k kos1okBUYMY Ne3

Buier Nel
[Tepmonnueckuii mporecc. ['apmoHudeckue KoneOaHus. YpaBHEHHE TapMOHHYECKHX
KosiebaHuid.  Amrmmryaa, nepuon,  ¢asa, yactoTa  KojeOaHW.  YpaBHEHUs
TapMOHHYECKOTO OCHMIIISATOPA (BBIBO).
WnTepdepentus u mudpakuus BoiaH. Ctosune BoaHbL. KoopauHATHI y3710B U MydHOCTEH
CTOSIYEH BOJIHBI (BBIBOJ).
bak BeicoToii h=1,5 M HamonHen Bomoii. Ha paccrostaun d=1 M oT BepxHero kpas Oaka
00pa3oBajoch OTBEpCTHE Majoro auamerpa. Ha kakom paccrosiHum | oT Oaka mamgaer Ha
I0JIS1 CTPYS, BBITEKAIOLIAsl U3 OTBEPCTHUSA?

buaersr Ne2

[Tepuonpl KoseOaHUN MaTEMAaTHYECKOTO, IPYKUHHOTO M (PU3UIECKOTO MASITHUKOB (BBIBO).
CobctBennble konebanua. Yacrora cOOCTBEHHBIX KojeOaHMH 3TUX MAasTHUKOB. LleHTp
KadaHus (Qusnueckoro MasTtHuKa. I[lpuBenennas mmmHa. CBOWCTBO COMPSKEHHOCTH
($u3nIecKOro MasiTHUKA.

[Tpupona 3Byka. Cuja ¥ TPOMKOCTh 3ByKa. DHEPTHS 3BYKOBOW BOJIHBI (BBIBOJ). Y IbTPa3BYK,
€ro MOoJyYeHUE U IPUMEHEHHE (BBIBON).

Onpenenuth MaKCUMAallbHbIE 3HAYEHHUSI CKOPOCTH U YCKOPEHHUS TOYKH, COBEpIIAOLICH

" . . T
rapMOHUYECKHE KOJICOAHUS C aMIUTUTYI0U A=3 CM M HUKIMYECKONW 4aCTOTON @ = EC !

Buuer Ne3
Dddext Homrnepa. CkopocTh 3ByKa B Ta3ax U €€ U3MEepeHue.
Bsi3kocth s)xunkoctu. @usnueckuit cmuica 1. @opmyna [lyaszelins (BbIBOM).

KoneGanus TOYKM MPOMCXOMST MO 3aKoHY X=Ac0S(wt+¢,). B HekoTopblii MOMEHT

BPEMEHH CMeIEHHE X TOUKM PaBHO 5 cM, ee ckopocTh 20 cm/c m yckopenue (-80 cm/c?).
Haiitn amrumutyny A, UUMKIMYECKYI0 4YacToTy @, mepuon I u dazy ¢ = (a)t +¢O) B

paccMaTpuBaeMblii MOMEHT BPEMEHH.

Buier Ned
Mexanuka >KHOKOCTEH HW ra3oB. YeM OTIMYAIOTCI JKUIKOCTH OT Ta30oB? 3aKOHBI
runpoctatuku (ITackans, Apxumerna, COOOIIAIOIINUXCS COCYI0B). Y CIIOBHE TIaBaHUS TEJ.
Bosnubl. [TpononeHbie 1 nonepeynbie BOHBL J[muHa BoaHBL. CKOPOCTH pacnpoOCTpaHEHUs!
MIPOJIOJILHOM U MOMEPEYHON BOJIH B TBEP/ABIX TeJlaxX (BBIBOM).
Haiitn BenmunHy 1000BOTO COMPOTUBIICHUS CaMOJIETa, UMEIOIIETO KPbUThs IUIONIaAb0 40
M?, €CJIH U3BECTHO, UTO JABJICHUE BO3/yXa noJ Kpbuiom 10 H/cm?, Han KpbUIOM 9,8 H/em?, u
YTO JJ0OOBOE COMPOTUBIICHUE MEHBIIIE TTOABEMHOM cHiIbl B 10 pa3.

Bujaer Ne5
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BonHoBasi MOBepXHOCTh M (POHT BOJHBL. YPaBHEHHUS IUIOCKOW M c(epUyecKoi BOJIH
(BpIBOJT). BOJTHOBOM BEKTOp M BOJTHOBOE YHUCIIO.
Teuenne xuakoctu 1Mo Tpy6am. CKOpOCTh KUAKOCTH B LMIMHIPUYECKON TpyOe (BBIBOX).
I'panuent ckopoctu. Ero nHanpasnenue.
JIBe TOUKM HaXOMATCS HA paccTOSHUU 6 M 1 10 M OT HCTOYHMKA MEXaHUIECKUX KOJICOAHU.
Haiitu pasHocTh (a3 koneOGaHwii ATUX TOUYEK, eclii mepuoj kojebanuii pasen 0,05 c, a
CKOpOCTh UX pacnpocTpanenus pasHa 200 m/c.

Buier Ne6
Uto Takoe «uaeanbHas» XUIKOCTh? CranMoOHapHOE TeueHue. 3akoH bepHymin (BbIBOX).
YpaBHEeHUE HEPAZPBIBHOCTU CTPYH. JlMHaMHYECKOE JaBJICHUE.
3aryxaromue Kojnebanus. Y paBHeHUE IBUKCHUS IPU 3aTyXaroIuX Konebanusax. JlekpeMeHT
3aTyXxaHus U JorapuMUYECKUi AEKPEMEHT 3aTyxanus. Mx ¢usudeckuii cmpici. Yacrora u
HepuoJI 3aTYXAIOMUX KOoJeOaHni. AMIUIUTY/Ia 3aTyXaloMX KoJeOaHuil.
Apeometp maccoit 50 T, uMeromui TpyoKy aunameTpom d=1 cm, miaBaet B Bojge. ApeoMerp
HEMHOTO MOTPY3WJIM B BOJAY M 3aT€M IPEIOCTaBWIM CaMOMYy cebe, B pe3yibTaTe 4ero OH
CTaJ coBepIIaTh TapMoHUYeckue konebanus. Havitu mepuon T aTX KosebaHUi.

Buaer Ne7

BoinyxeHHble KojeOaHus. YpaBHEHHE JBUKCHUS IIPU BBIHY)KICHHBIX KOJICOAHHUSX.
Yactota W aMIUIMTYAAa  BBIHYXKACHHBIX  KoleOaHMH.  AMIUIMTYAHO-4acCTOTHAs
xapakrepuctuka. Pezonanc. JJo6porHocts. [llupruna pe3oHaHCHON KPUBOH.

3akon HetoTona ms skunkoct. Koadduiment nuHaMuyeckoi BI3KOCTH, €ro (PU3UIECKUM
cmpici. Yro Takoe rpaaueHT ckopocTH? CKOpOCTb TEYEHMs] JKUAKOCTH 11O
MUTUHAPUYECKON TpyOe (BBIBO).

Haiitu Bo3Bpamatoniyto cuiny F B MmoMeHT t1=1 ¢ u monHyro »3Hepruto £ marepuanbHON

TOYKH, COBepIIaroIiei koiebanus mo 3akoHy X = Acoswt, roe A=20 cMm; @ = 2% cl.

Macca m marepuanbHOi TOuku paBHa 10 T.

Buier Ne8

YpaBHEHHE JBUKCHHS TPU BBIHY)KICHHBIX KOJIEOAHUSX. AMIUIUTYAHO-9aCTOTHAS
XapaKTEePUCTHUKA BBIHYKJIEHHBIX KojeOanuii. Pe3onanc. JIoOOpOTHOCTH M €€ CBSI3b C
JorapupMHUUECKUM JIeKpeMeHTOM 3aTyxaHus. lllupuHa pe3oHaHCHON KPUBOIA.

3akon Crokca. BeiBon popmynsl 11 koadduimeHTa BI3KOCTH MpU MaJeHUH IIapuKa B
BSI3KOM KUJKOCTH.

B otkpriTyio ¢ 06oux koHIOB U-00pa3zHyto TpyOKy C IIJIOMIAbI0 TOTIEPEYHOTO CEUCHUS
S=0,4 cm? GbIcTpo BIMBAIOT PTYTH Maccoit M=200 2. Onpenenuts nepuon T xomeGanumit

pryTH B Tpy6Ke. [lnotHOCTH pTyTH 13,6-10° Kr/M° .

Buaer Ne9
YpaBHEeHHE TapMOHHMYECKOTO ociuuisiTopa (BeiBom). Ilepmon koneOanust Gpu3nuecKoro
MasiTHUKa (BeiBON). [IpuBenennas muHa. Llentp xaganus. CBOWCTBO COMPSIKEHHOCTH.
BonnoBoe ypaBHeHHE (BBIBO).
Bopa tedyer mo tpyoe auamerpom d=5 cM co cpemHeit ckopocThio V=10 cMm/c. OnpeaeTuTh

yucno PeitHonbaca Re uw  yka3zarh XapakTep TEUYEHHUS] KUJIKOCTH ,o=103 kel m*;
Mo =107 a-c

Buaer Nel0
Yro Ttakoe ‘“‘coOcTBeHHBIC” KoJeOaHWA? DHEpPrusi TapMOHWYECKHX KoyiebaHuid. OOriee
yCIIOBHE TAPMOHUYHOCTHY KOJIeOaHUH (JI0Ka3aTh).
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JloGoBoe COMpPOTHBICHHE U TMOAbEMHAas cuia. [IpuyuHBI TOOOBOTO COMPOTHUBICHUS B
“uneanbHON” KUAKOCTH W B BS3KOW JKHIKOCTH. JlaMMHapHOE W TypOYyJE€HTHOE TEUYCHHE.
Kpurtndeckoe urcno Re nis ABrKyIIerocs B ®KUAKOCTH Iiapuka. Uto onpenenser Rewpur?
MumMO HEMOJABMKHOTO 3JIEKTPOBO3a, T'YIOK KOTOPOTO JaeT curHaia yactotod ve=300 I,
mpoeskaeT moe3nq co ckopocthio u=40 wm/c. KakoBa kaxymjasicsi 4acToTa VvV TOHA s
Maccaxupa, Korja: a) moes;1 mpuOIrmKaeTcs K JJIEKTPOBO3Y; 0) KOT/Ia yaiaseTcsi OT Hero?

Buaer Nell
YpaBHEHHE IUIOCKOM BOJHBI, PaCHPOCTPAHSIOMICHCS B IPOU3BOJIBHOM HaIpPaBICHUU
(BBIBOJT). BOTHOBOI BEKTOP U BOJTHOBOE YHCJIO.
[Torpanwnunslii cioit u ero Tonmunaa. Yucno PeitHonbaca. JlamuaapHOoe U TypOyIE€HTHOE
teuenune. Kpurnueckoe uncio Re 1is pa3nuunbix cioydaeB. 3akoH CTokca.
Haiitu nepuos cBOOOIHBIX MaJIbIX KOJeOaHHW CTPYHBI JUTMHOM 1 M ¢ rpy3uKoM maccoii 1
T, YKpeIJIeHHbIM Ha ee cepenune. Hatsbxkenne nutu 10 H. Maccoit ctpyHbl mpeHeOpeyb.

buier Nel2
DHeprus 3ByKOBOW BOJHBI (BBIBOJ). BEKTOp MIOTHOCTH MOTOKAa dHEPTHH (BEKTOP YMOBA).
3aryxanue BOJHBL. VHTeHCHMBHOCTH BOJHBL. Ko3dduumeHTsl 3aTyxaHus W TOIJIOIIECHUS
BOJIHBI.
['apmonnueckue konebaHus. AMIUIMTYAa, nepuoid, ¢aza, YacToTa TapMOHMYECKUX
KoJIeOaHU. YpaBHEHHE TAPMOHUYECKOT0 ocMiuIATopa (BbiBoa). [IpuMepsl rapMOHINYECKUX
KOJIeOaHU .

Omnpenenuts CKOPOCTH 3ByKa B azote u Bojopoxe npu T=400 K. = 28-107° k2 / mony;

My, = 2-107° kel mon,

buier Nel3

VYpaBHEHHE TapMOHUYECKOTO ocuwuisTopa (BbiBon). llepnon konebaHuil NPYKUHHOTO
MasTHHKA (BBIBOT). YacTOTa COOCTBEHHBIX KOJICOAHUM MPYKMHHOTO MasiTHUKA.
[Ipupona 3Byka. Cuja ¥ TPOMKOCTb 3BYKa. DHEPrusi 3BYKOBOW BOJHBI (BbIBOM). Dddekt
Homnnepa. CkopocTh 3ByKa B Ta30BOM Cpelie.
Jlarynnsrii mapuk auamerpom d=0,5 MM najaer B raunepuae. Onpenenurs:

1) cKOpOCTh L PABHOMEPHOTO JBM)KCHHUS IIAPHKA.

2) sBUsieTCss M NPU  OTOW  CKOPOCTH  OOTEKaHWe IIaphKa JIAMHHAPHBIM?

p. =85510° '%4 25 Py =1,26-10° K%w 3} Ty =148 Mac.

buner Nel4
Wntepdepentus u audpaxaust BosH. CTosune BOJHBL. YCIOBHE UHTEPHEPEHIIMOHHOTO
MakcUMyMa U MUHMMYyMa. KoopanHaTh! y3710B U y4HOCTEH B CTOSIYUX BOJIHAX (BBIBOJ).
[IpencraBnenne rapMOHMYECKHX KosieOaHMH B KoMIUlekcHOW Qopme. Crnoxenue
rapMOHHMYECKHUX KoJieOaHu. brueHwus.

Touka ydacTByeT B JBYX OJMHAKOBO HAIPABICHHBIX KoyieOaHmsx: X, =ASiNwt u

X,=Acoswt, tne A=l cM; A>=2 om; =1 c?t. Onpemenuts ammmuTymy A

Pe3yIBTHPYIOLIETO KoJeOaHMs, ero 4acToTy vV U HayalbHyo (azy ¢o. HaiiTu ypaBHeHHE
JTOr'0 IBUKCHMUS.

Buier Nel5
UeM oTauMyarOTCad SKUAKOCTH OT Ta3oB? 3aKOHbl THAPOCTATHKU. 3akoH bepHyu.
JnHaMudeckoe JaBlicHUE.
Bonnoroe ypaBuenue (BeiBox). Onepatop Jlammaca.
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MoutHocTs N M30TpPOIHOIO TOYEUHOIO MCTOYHHMKA 3BYKOBBIX BOJIH paBHa 10 Bt. Kakosa
cpeaHss oObeMHas TUIOTHOCTh U SHEPruM Ha paccTOsiHMM =10 M OT MCTOYHUKA BOJH?
Temnepatypa T Bozayxa pasHa 250K.

buaer Nel6
3akoH HproToHa 1 XKUAKOCTH. ['pagueHT CKOpOCTH, €ro HampaBieHue. DPusnyecKkui
cMbIc Ko duunenTa Ba3koctu. 3akon CTokca.
CKopocTh pacpoCTpaHEHHUs YIPYTHUX BOJH B TBEPBIX Tenax (BBIBO).

o o % o
Haiiti oTHOIIEHHE CKOPOCTEN 3ByKa —- B BOJOPOJIE M YIJIEKUCIOM ra3e NPH OJMHAKOBOM
v
2

Temmeparype rasos. ( 4y, =2-107 kel mons ; pe,, =44-107 kel monw).

Buuer Nel7

I'apmonnueckue konebanus. A, T, ¢, @o, ®, V TapMOHMYECKUX KoJjeOaHHH. YpaBHEeHHE
TrapMOHUYECKOTO OCIIHIUIATOPA (BBIBO).

CKopoCTh TEUYEHHUSI BS3KOW >KHAKOCTH IO IWIMHAPUYECKOW TpyOe (BBIBOM). ['paameHT
CKOpOCTH U ero HarpasiieHue. JlamuHapHoe u TypOyneHTHoe Teuenue. Yucno PeitHonbaca.
TonmuHa TOrpaHUYHOTO CIO0SI. SIBJISIETCA M OHA MOCTOSHHOW BETUYUHON?

Bona tewer mo kpyrnmoit Tpybe nmamerpom d=5 cM co cpemneit ckopocTthio L=10
cM/c.Onpenenuth yucino PeitHombnca Re u yka3aTe Xapakrtep TEUEHHUS KHIKOCTH

(JTaMMHApHOC WU TYPOYJICHTHOR) Py 4 =10° ke / *; M0 =10"°Ila-C.

Buier Nel8

OOTekaHue Tel «UACANbHON» U pealbHOM KUAKOCThIO M ra3oM. JIoG0Boe conmpoTUBICHNE U
nogbemHas cwia. Lupkymsmust ckopoctu u  dopmyna Kykockoro-Kyrra. Dddekr
Marnyca. (00bsiCHEHHE).

VYpaBHEeHHE ITIOCKOH BOJIHBI (BBIBOT). BOTHOBOE YMCII0 M BOJTHOBOM BEKTOP.

IInockast 3BykoBas BoiaHa umeeT nepuoa T=3 mc, ammautyny A=0,2 MM U AJIMHY BOJIHBI
A=1,2 m. Jlna To4yek cpenpl, YAATCHHBIX OT MCTOYHHUKA KOJCOAHW Ha PacCTOSHHE X=2 M,
Haiitu: 1) cmemenne  (X,t) B MomeHt t1=7 mc; 2) ckopoctb 7 (X,t) u yckopenue ¥ (X,t)

B TOT k€ MOMEHT BpeMeHn. HauanpHas asza paBna 0.

Buaer Nel9
YpaBHeHHE TUIOCKOM BOJIHBI, PACHpPOCTPAHAIOUIECHCS B MPOU3BOJBHOM HaIpaBICHUHU
(BbiBON). BomHoBoe wuymcno u  BomHOBOM BekTop. Koadduiments 3aryxaHus u
MOTJIOLICHUS BOJHBIL.
[Tanenue mapuka B BA3KOW KUAKOCTH. BbiBoa Qopmynbl ans pacdyera kodpuimenra
BSI3KOCTH 1 KUIAKOCTH. 3akoH Ctokca. PU3UYECKHUI CMBICH M.

Konebanus TOYKM MPOUCXOAAT MO 3aKOHY X=Acos(a)t+(p0). B HekoTopblil MOMEHT

BPEMEHHM CMEIIEeHHEe X TOYKM paBHO 10 cM, ee CKOpPOCTb M YCKOpEHHE paBHBI
cootserctBenHo 30 cm/c u (-100 cm/c?). Haiitu aMmiutyay A, IUKIMYECKYIO YacTOTY o,

nepuon T u pazy ¢ = (a)t + (po) B pacCMaTPUBAEMbIiI MOMEHT BPEMEHHU.

Buier Ne20.
Uto Takoe 3ByKOBbIe BOJHBI? CHila, TPOMKOCTb, HHTEHCUBHOCTh 3BYyKa. YJbTPa3BYK, €ro
nonydeHue u npumeHenue. Iddexrt Jomrepa.
dopmyna [lyaseiins (BpiBof). @u3ndeckuii cMbICI KOd(hHUIIHEHTA BI3KOCTH 1.
3Byk uwacrtotod v=500 I'm pacnpoctpansiercs B asore nmpu T=300 K u P=100 xIla.
Awmruntyaa 3BykoBoro gasieHus: Po=1 Ila. Onpenenuts ammmmtyny A KojaeOaHUN Y4acTHIL
azora.
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Buier Ne21
BreinyxaeHHbie KoeOaHus (YypaBHEHHE TBUKCHHS). AMIUIUTYAA U 9acTOTa BBIHYKIIEHHBIX
KoJieOaHWi. AMIUTUTY/IHO-4aCTOTHAs  XapaKTePUCTHKA  BBIHY)KJIEHHBIM  KOJeOaHHH.
Pe3onanc. Jlo6potHOoCcT. llluprHa pe3oHaHCHOW KPUBOH.
[Tepnon xonebaHuii MPY>KUHHOTO MasTHHUKA (BBIBOA). YacToTa COOCTBEHHBIX KOJIEOAHMI
MPYXKHHHOTO MasiTHUKA.
[Tepuon To coOCTBEHHBIX KOeOaHMI PYKUHHOTO MasTHUKA paBeH 0,55 c. B Bs3koit cpene
NEpPUOJ TOro XK€ MasTHUKa cran paBHbIM 0,56 c. OnpenenuTb PE30HAHCHYIO YacTOTy
KOJIe0aHUH Vpes.

Buuer Ne22
CoOctBeHHble KoneOaHMs. OHEprus TapMOHHYECKUMX KosiebaHuil. MakcumanbHas
KUHEeTHYecKass U MaKCHMallbHasl MOTEHLMAJIbHAs SHEPrus TapMOHUYECKUX KojeOaHUuM.
OO1mee ycaoBre rapMOHUYHOCTH KOJICOaHMI (I0Ka3aTENbCTBO).
3akoHn Hprorona mis xkupkoctu. 3akoH Crokca. ®dusnueckuid cMbica 1. UYTo Takoe
IPaJUeHT CKOPOCTHU KHUAKOCTU MPU TEUCHUHU KHUIKOCTHU B IIHJINHAPUYECKON TpyOe?
B ropu30HTAILHO PAacMoIOKeHHOH Tpybe ¢ miomansio S1=20 cM? TedeT KMAKOCTh. B
OJTHOM MecTe TpyOa MMeeT CyXEeHHe C IUIomanpio cedeHms Sp;=12 cm?. Pasnocts Ah
YpOBHEW B JBYX MaHOMETPHUYECKHUX TpPYOKax, YCTAHOBJCHHBIX B INHPOKOH U Y3KOM
4acTsAX TpyOsl, paBHa 8 cM. OnpeaenuTh 00BeMHBIN pacxon Qv KUIKOCTH.

Buier Ne23
BoxnoBoe ypaBueHue (BeiBox). Onepatop Jlammnaca.
VYpaBHeHHe IBUKEHUSI MIPH 3aTyXaIOMUX KOJIeOaHUAX. AMIUIUTYAA U YacTOTa 3aTyXaloUIX
Kosnebanuii  (BbIBOA). JleKpeMeHT u JorapupMHUUEcCKuil JeKpeMeHT 3aryxaHus. Hx
(bU3UYECKUN CMBICIL.
Bonna pacnpoctpansiercs B ympyroi cpene co ckopocteio L=50 m/c. Hammenbiiee
paccrosiHue AX MeXIy TOYKaMH cpeibl, ¢a3pl KoieOaHW KOTOPBIX MPOTHBOIOJIOKHHBI,
paBHO 2 M. OnipeenuTh 4YacTOTy V KoJIeOaHUH.

Buier Ne24
DHeprusi ynpyroil BOJHBI M CpeAHEe 3HaUYeHHE OOBEMHOW TUIOTHOCTH JHEPTHUU (BBIBOI).
Bekrop YmoBa-Iloiitnara. UHTEHCHUBHOCTD BOJIHBI.
VYpaBHEeHHE HEpa3pbIBHOCTH U ypaBHeHme beprymm (BeiBox). Kak oGpasyercs
«BcachIBaronuin» 3¢ ekt B kapOroparope?
Haiitn Bo3Bpamaromyto cuiny Fp B MmomeHT t1=1 ¢ u mosHyto sHepruto E MarepuanbHO

o 2r
TOYKH, COBEpIIAaroniel kojeOaHWs MO 3akoHy X = Acoswt, rme A=20 cwm, a):?c t

Macca m Touku paBHa 10 1.

buier No25
Ousnueckuil MasTHUK W mepuoxa ero kosebanuit (BeiBox). [IpuBenennas amuna. LleHTp
Ka4aHUs U CBOICTBO CONPSYKEHHOCTH (PU3NYECKOI0 MASTHUKA.
[Ipupona 3Byka. Cuna u rpoMkocTbh 3Byka. CKOpPOCTh 3ByKa B ra3oBOH cpese. YIIbTpas3ByK,
ero nosydeHue u npumeHenue. dddexrt Jomrepa.
Tonkuit 00pyd, MOJBEIICHHBIN Ha TBO3/1b, BOMTHI FOPHU3OHTAIBHO B CTEHY, KoJeOIeTcs B
IJIOCKOCTH, TapauienbHoil crene. Pammyc R oOGpyua paBern 30 cm. Haiitm mepuonm T
KosiebaHuii oOpyda. MOMEHT WHEpUuH 00pyda OTHOCHUTEIIBHO OCH, MPOXOAAIIeH uepes

1eHTp Macc, pasen J, = mMR?
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Buuer Ne26
Oddexkr Marnyca. JloboBoe CONMpPOTHBIICHHE ¥ TOAbEMHAas Cuia. TpU NPUUUHBI
BO3HUKHOBEHHUS JJOOOBOTO COMPOTHBIICHUS B BA3KOH kuakocTH. [logbeMHas cuiia Kpbiia
camonera. @opmyna JKykosckoro-Kyrra.
®opwmyna [lyazeitns (BbIBOX).
B tpybe ¢ BHyrpenHum aumamerpoM 0=3 cm Teuder Boma. OmnpeneauTh MaKCHMAJbHBIH

MaccoBblii  pacxon BOABI Qmax TPH JAMHHAPHOM TCYCHHH. Py =10° ke / °;

Mh0 =10"° la -c.

Buier Ne27
CKOpOCTh TE€YeHMS BSI3KOM JKUAKOCTH 1O TpyOe (BbiBOA). JlamMmHapHOe M TypOyJIeHTHOE
teueHus. Uem ompenensercs xapaktep tedueHuss? Uto Takoe rpamueHT ckopoctu? Ero
HampasieHue. Yucno Pelinonbca.
["apMonnueckue kojaeObanus. YpaBHEHHE TapMOHUYECKOTO ocuuiuisiTopa (BeiBox). [lepuon
KOJICOAHUH MaTeMaTHYECKOT0 MasiTHUKA (BBIBOM). DHEPrusl TAPMOHHUYECKUX KOJICOaHUH.
Onpenenuth nepro T 3aTyxaromux Kojie0aHui, eciau nepuoa To COOCTBEHHBIX KOJIeOaHMI
cHCTeMBI paBeH | ¢, a norapudmuyeckuii nekpeMeHT 3aryxanus 0=0,628.

Buier Ne28
VYpaBHeHHE 3aTyXalomMx KojieOaHuil. AMIUIMTYJAa M 4YacTOTa 3aTyXalolMX KoJeOaHuil.
HexpemenT 3atyxanus. JlorapudmMuuecknii 1ekpeMeHT 3aTyxanus. x gusznueckuii cMbICT
(BBIBOJIBI).
[Tagenue mapuka B BSI3KOW KUAKOCTU. BbiBoa Gopmynsl st KoagduimeHTa BI3KOCTH 1
KUJIKOCTU. PUBHUUECKHUI CMBICI ).

Konebanus TOYKM HPOMCXOIAT MO 3aKOHY X = ACOS(a)t+g00). B HexkoTOpBIi MOMEHT

BpPEMEHH CMeIIeHne X=5 cM, ckopocTh X =20 cm/c, yckoperne X =-80 cu/c®. Haiitu A,

o, T, ¢ =(wt+¢,) B paccMaTprBaeMblii MOMEHT BPCMEHH.

Buier Ne29

WNutepdepentiua u audpakuus BOJH. YCJIOBHS max W min uHTepdepeHuu. BomHOBas
MOBEPXHOCTh U PpOHT BONHBL. CTosiune BOMHBL. KOOpAMHATHI Y37I0B U MyYHOCTEH CTOSTUEH
BOJTHBI (BBIBOJ).

DHeprus yrnpyroid BoiHBI (BbIBOA). CpemHee 3HaueHHE OOBEMHOW IUIOTHOCTH SHEPTUU
BOJIHBI (BBIBOA). BekTop YMoBa.

OnpenenuTh KaXyIIylOCcs 9acTOTy V 3BYKOBOTO CHUTHAJIa, BOCIIPUHUMAEMOTO MAITHHUCTOM
CKOPOTO M0e3/1a, €CJIM CKOPBIM M0e3/1 MpUOIMKAeTCs K CTOSALIEMY Ha MYTAX 3JIEKTPONOoe3ay
CO CKOPOCTBIO0 L=72 KM/4ac. DIEKTPOIOE3]] MOJACT 3ByKOBOW CUTHA YacToTol vo=0,6 K[ 'II.

Buier Ne30

VYpaBHEHHE IUIOCKOM BOJHBI, PACIHPOCTPAHSIOLICHCSA B IPOU3BOJIBLHOM HAIIPABICHUU
(BpiBOM). BoyiHOBOE uMCIIO W BOJHOBOM BEKTOp. AMIUIMTYAa, (da3a, IJIWHA BOJHBI H
CKOPOCTb pacIpOCTPAHEHNUS BOJIHBI.
Dddekt Jomnepa. YapTpa3Byk, ero noixydeHue u npumenenne. CKOpocTh 3ByKa B Ta30BOM
cpene. AKyCTUYECKOE U yJIEIbHOE aKyCTHUECKOE COITPOTHUBIICHUS.
Onpeaenuts IMHY OEryIei BOJIHBI A, €CJIH B CTOsSTYCH BOJIHE paccTosHue | Mexy:

1) mepBoii 1 AEBATOMN My4yHOCTSAMH paBHO 20 cM;

2) TEepBO M MIECTHIM y3JI0M paBHO 20 cM.

Buaer Ne31
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1. Tlepuonmmueckuii mpouecc. [‘apmonmueckue kosneOaHus (ypaBHEHHE). AMIUIUTYIA,
nepuon, (aza, yactora KoseOanuii. Y paBHEHHE TapPMOHHYECKOTO OCIMIIISATOPA (BBIBO).

2.  Unrepdepennus u qudpakuus BoaH. KorepeHTHbIE BOTHBI, YCIOBUS BOZHUKHOBEHHUS Max
u min uHTepdepenunn. Crosyre BONMHBL KoopAauHATBI y3JI0B M MYYHOCTEH CTOSUYEH
BOJIHHI (BBIBOJ).

3. B mmpokoi 4acTu ropu30HTAIBHO PACTIOIOKEHHOW TPYOBbl TeueT HE(Th CO CKOPOCTHIO
L1=20 M/c. OmpenenuTs CKOPOCTh L2 HEPTHU B y3KOH yacTu TpyOBl, eciu pazHocTh AP
JABJICHUN B IIUPOKOW W y3KkuxX vacTsax ee paBHa 10 xlla. ITnotHOocTh p HedTH paBHA
0,9:10% kr/™°.

Buuer Ne 32
1. VpaBHeHue MmIOCKOW BOJHBI (BBIBOM). BOJIHOBOE 4WMCIIO M BOJTHOBOW BEKTOp. BomHOBas
MOBEpXHOCTh U (PpoHT BomHBL. CKOPOCTH pacmpoCTpaHEHUS MPOAOIHHBIX M TOMEPEUHBIX
BOJIH (BBIBOJ). [[7TMHA BOJTHBEL.

2. UeMm oTIIMYAIOTCS KUAKOCTH W Ta3bl OT TBepAbIX Ten? B uem pasnuma mexay P :§ u

O'Zg? 3akonbl ruapoctatuku. (Ilackams, Apxumena, COOOINAIOIIUXCS COCYIOB).

VYcnoBue mtaBaHus Ten (BHIBON).
3. AMiumTtyna 3aryxaromux Konebanuit 3a 10 MuHYT ymeHbmmiach B 5 pas. OmnpenenuThb
KO2(DPUITMEHT 3aTyXaHus Y.

buaer Ne33
1. ®dwusnueckuii MasSTHUK: Mepuoj KoneOaHuii (BHIBOJ), MPUBEICHHAS JJIMHA, IIEHTP KadyaHUs,
CBOMCTBO COTPSKECHHOCTHU. Y paBHEHUE TaPMOHUYECKOTO OCIHIIISATOPA (BBIBO).
BonHoBoe ypaBHeHuUe (BBIBO).
3. JlaryHHbIi mapuk auamerpoM d=2 cM MajaeT ¢ MOCTOSHHOW CKOPOCTBbIO B TIIMLIEPHUHE.
SIBnsiercs M ABMKEHUE TIIMIICPUHA, BBI3BAHHOE TAJCHUEM B HEM IApUKa, JIAMUHAPHBIM?

p.mm. = 87 55103 KZ/M3 ! neﬂuu :lv 48 Ha - C.

o

Bbuaer Ne34

1. CkopocTh Te4eHHS BS3KOW >KUIKOCTH IO HWIMHApUYECKOW TpyOke (BbIBom). ['pamueHt
ckopoctu. JlamuHapHoe u TypOyneHTHoe Teuenue. Yucno PeitHonbca.

2. Uurepdepenmuss BoaH. KorepeHtHele BoiHBL. CTosiune BOJHBI. KoopauHAThl y3JI0B H
MYYHOCTEN CTOSTYEH BOJIHBI (BBIBOJ).

3. Huck pammycom R=50 cM komnebieTcss OKOJIO TOPU3OHTAILHON OCH, TPOXOJIAIICH depes
CepenuHy paauyca AUCKa MEePHeHANKYISIPHO IUIOCKOCTH Jucka. OnpenenuTh Mepuo
KOoJIeOaHU TaKOTO MassTHUKA U IPUBEACHHYIO JUTMHY L.

Buaer Ne35

1. 3akonsl tuapoctraruku (Ilackams, Apxummena, COOOIIAIONMIUXCS COCYIOB). Y CIIOBHE
TJIaBaHus TeT (BBIBOJ).

2. YpaBHEHHE JABWKEHUS MPHU BBIHYKIECHHBIX KOJICOAHUAX (BBIBOMI). AMIUTUTYIHO-9aCTOTHAS
XapaKTepUCTHKA BBIHYKICHHBIX KojneOaHuii. Pe3oHaHc W pe30OHaHCHAas 4YacToTa.
Pe3onancnas ammutyna. Jloopornocts. [llupruHa pe3oHaHCHOM KPUBOIA.

3. Omnpenenutp JorapuPMUUEcKuil JEKPEMEHT 3aTyXaHus ® CUCTEMBI, 111 KOTOPOM pe30HAHC
HaOIII01aeTCs MPU YaCcTOTE, MEHBIIEH coOcTBeHHOM YacToThl vo=10 k[t HAa Av=2 k[ 1.

Kpumepuu ¢popmupoganun ouenok (ouenuganusn) KOA10Keuyma no memam OUCUUNIUHbL
JIaHHBINA OMPOC SBJISETCS OJHUM M3 OCHOBHBIX CHOCOOOB y4éTa 3HAHHMH CTYACHTOB II0

JUCLHUIUIMHE «JJeMeHTapHas (pU3MKa U MaTeMaTHKa», KOTOPbIM MOXET ObITh OCYILECTBIIEH, KaK B

NUCbMEHHOMW, TaK U B YCTHOH (hopme. Pa3BEPHYTHIN OTBET CTYyJEHTA JIOJIKEH NPEACTaBIATh COOOU
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CBSI3HOE, JIOTMUYECKH TOCIE0BAaTEIbHOE COOOIIECHNE HA 3aJlaHHYI0 TeMY, MOKa3bIBaTh €r0 YMEHHE
NpUMEHSTh omnpeneneHusa. [lpu omeHke oTBeTa CTydeHTa CleAyeT pPYKOBOJACTBOBAThHCS
CIETYIOIIUMU KPUTEPUSIMH, YIUTHIBATD:

—  TIOJHOTY U MPaBWJIBHOCTH OTBETA;

—  CTENEHb OCO3HAHHOCTH, TIOHUMaHMs U3yYEHHOTO;

—  A3BIKOBOE O(pOpPMIICHHE OTBETA.

B pezynomame konnokeuyma o0yuaroumuxca oyeHugaom no ciedyiouum Kpumepuam:

«OMAUYHBLI  (BLICOKUL) YPOBEHb KOMNEemeHyuu» - CTaBUTCA 3a PadOTy, BBIIOJIHEHHYIO
MOJIHOCTBIO 0€3 OMMOOK M HEI0YETOB; OOYUAIOIIUHCS JEMOHCTPUPYET 3HAHHWE TEOPETHYECKOTO U
NpPaKTUYECKOro MaTepuaia 1o TeMe npakTudeckoi padotsl, pemeno 100% 3amay;

«xopowiutl (HOPMANbHBIL) YPOBEHb KOMHemeHyuu» - CTaBUTCS 3a paloTy, BBIMOJIHEHHYIO
MOJTHOCTHIO, HO TIPY HAJIMYMU B HEW He Oojiee 0THOM HerpyOoii OmmOKH U OJJHOTO HeoueTa, He Ooee
Tpex HenouyetoB. OOydYaroImuiicsi EMOHCTPUPYET 3HAHHE TEOPETUYECKOr0 M IMPAKTUYECKOTro
Marepuaiga Mo TeMe MPAaKTUYeCKOW padOThI, JOMYCKash He3HAYUTENIbHbIE HETOYHOCTH MPH PEUICHUU
3anay, perieHo 70% 3anay;

«y0061emMBOPUMENbHLIU (MUHUMATbHBIL, HOPO208bIll) YPOBEHb KOMNEemeHyuu» — CTaBUTCA 3a
paboty, ecnu OakajaBp MPaBUIHLHO BBITIOJHWI HE MEHee 2/3 Bce pabOoThl WM JOMYCTUI HE OoJjee
OJTHOH Tpy0oii OIMOKH U JIBYX HEJOYETOB, HE OoJiee OJHOM Tpy0oil M OHOI HerpyOoi omuoOKu, He
Oosnee Tpex HErpyobIXx OIMOOK, OAHON HerpyOoil. OOydarommiics 3aTpyIHSETCS ¢ TPaBUIHLHON
OLICHKOM MPEJUI0KEHHOM 3a/1a4uu, JaeT HEMOIHbIN OTBET, peieHo 55% 3aaau.

«Hey008NIemeopUmeNnbHblll (HUdXce Nopo2068020) YPOBeHb KOMNemeHyuuy — CTaBUTCS 3a padoTy,
€CJIM YUCII0 OUIMOOK M HEIOYETOB MPEBBICUIIO HOPMY JUISl OLICHKH 3 WJIM MPABUIILHO BBIIIOJTHEHO MEHEe
2/3 Bceit paboTbl. O0y4daronMiics 1aeT HEBEPHYIO OLIEHKY CUTYaIHH, perieHo MmeHee 50 % 3aau.

WtoroBelii 0ami, B COOTBETCTBHHM C YCTAaHOBJICHHBIMH KPHUTCPHUSMH, OIPEICISICTCS
HpenozlaBaTeneM. MaKCI/IMaJII:HOC KOJINYECTBO 63.)'I.HOB 3a ,Z[aHHBIﬁ BU KOHTpO.HSI MOXKET
coctasiaTh oT 0 — 8 0as110B.

5.1.3. Ouenounvie mamepuaivi: mecmoeole 3a0aHUs NO OUCUUNIUHE (KOHMDOJIUpYeMas
komnemenuus OIIK-3). Iloanwtit nepeuens mecmoaswix 3ad0anuii npeocmasnen ¢ JOUC —
http://open.kbsu.ru/moodle/course/view.php?id=1241)

1. ITnomiaab 6OKOBOM MOBEPXHOCTH KOHYCA Sgox (L-00pa3yromias):
1. 2nR2L; 2. nRL; 3.2nRL2; 4. 2nRL.

2. O6bém mumuaapa (H 1 R — BeIcoTa 1 pagnyc OCHOBaHUS LIWJIMHIPA):
1.nR?H;  2.2nRH;  3.2iRH% 4R,

3. [Inomaas chepsor S:
1. 4nR?; 2. 41°R; 3. 2nR?; 4. 47R.

4. [Tnomaaps OOKOBOW MOBEPXHOCTH YCEUEHHOTO KOHYCA Sgox (L-00pasyrormias):
1. nRL; 2.1t (R+r)L; 3. m(R+r1)L2; 4. 1°RL.,

5. O6béM konyca V:

1. gnRH; 2, énRzH; 3, %nRZH; 4, %ﬂRHZ.
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6. [Tnomane 60KOBOI MOBEPXHOCTH LIMIUHAPA Spox:

L2nR2H;  2.7R%H;  3.CaR%M; 4 aRH2
7. dnuna okpyxHOCTH paauyca R:

1. nR; 2. nR?; 3. 47nR; 4.2nR.
8. Ilnomans kpyra paauyca R:

1. 2nR?; 2. R?; 3.27R; 4. 4R,
9. Anuna nyru paguycoMm R:

. “11:;?; 2. %; 3. 2111;“; 4. %.

10. Teopema KOCMHYCOB:

1. c=a*+h>-2ab cosy; 2. ¢?=a?+h%+2ab cosy;

3. c?=a’—h?+2ab cosy; 4. ¢>=a’>—h?—2ab cosy.

11. Teopema cunycoB (R-paanyc onucaHHOM OKPYKHOCTH):

a b £ a b £ . a b £

" - . - 1 " - - . 1 " - - - 1
sinc sinf siny sinf sing siny siny sinf sing

12. TInomaas MpoU3BOJIBHOTO TPEYTOJIbHUKA S:

1., .
1. Eab siny;
o a+b+c
2. pr (r-paguyc ONMCaHHOW  OKPYXXHOCTH, P = _— —TONIyNepumMeTp
TPEYroJbHHUKA);

3.yp(p—a)p—b)(p—c); 4. Jp(®—a)*(p—b)?*(p — ¢)?
13. 3naueHuss TPUTOHOMETPUUIECKUX (PYHKITUH: Sina,; cosa; tga,; ctgo, KOTaa o PaBHBI
cootBeTrcTBeHHO 0°; 30°; 45°; 60°; 90°.

14. ®opMyIibl COKPAILIEHHOTO YMHOKEHHUS

1. (a = b)* = a*+ 2ab + b%; 2. (a £ b)* = a* +2ab + b%;
3. (a £ b)* =a*—2ab— b%; 4. (a £+ b)* = a* +3a’b + 3ab® £ b*;
5. (a+b)® =a®F3a’b—3ab* ¥ b?; 6. (a+b)(a—b) =a®+ b*;
7.(a+b)a—b) =a® —b?%; 8.a*+ b* = (axb)(a®*Fab+ b
15. n—umen apudmernueckoir mnporpeccun (d—pa3HOCTH  apUPMETHIECKON
MIPOTPECCUM ):
l.a,=a,+(n—1)d, 2.a, =a, — (n—1)d,;
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Ap— tan+1

3.a, = ,pu n > 1;

16. ®opmynbl CII0KEHUSI apTyMEHTOB:
1. cos(a + B) = cosa - cosf F sina - sinf;
2. cos(a + f) = cosa - cosf + sina - sinp,

tgattgh .
3. tg(aiﬁ]=m,

tga¥tgf

4. tgla+ B) = ET—

17. ®opmyJsibl IPUBEICHHUS:
. T am
sin, cos, tg, ctg ot (5 + o:) (mt+a); (? + cx).

18. [I10THOCTB, CUIa TSKECTH, AaBJIEHHUE, MOIITHOCTh, Pa00Ta COOTBETCTBEHHO:

m = A F.
1. F =mg; p=7 A=(F'.§'); N=;; P=§,
2.p="; A=(F-S); N=% P=%; F=mg
3.,0:%; F =mg; P=E; N=§; ﬂ=(ﬁ-§).

19. ®opmynbl yTu (S) U CKOPOCTH (V) MPU PABHOMEPEMEHHOM IMPSIMOJUHEHHOM

JABUKCHHNH COOTBCTCTBCHHO!

atz_
2 1)

1yt + Vg * at; 2. uotziaf; v + at?;

2

3.v t-l-a—zt' v2 + at; 4. v, + 2 +at?
0—21 0 — ’ 0_2, o =

20. MakcumaiibHas BeicoTa h moabéma Tena, OpOIIeHHOTO MO/ YIJIOM K TOPH30HTY:

visin‘a , UpSin‘a 2 visin‘a A U, Sinta
—_—; —; = —
g 2g 29 g
21. 1, Il u l1l 3akous! HeroTOHA COOTBETCTBEHHO:

F .
1.F=10 =0; d=—; F,,=-F,;
» a » a mr 12 21

e
T
|
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22. lIeHTpOCTPEMUTENBHOE YCKOPEHHE:
2

v
I'E; 2.w*R; 3.4mvR; 4.4m*v*R

23. NMmmynbC, NOTEHUHMAIbHAS SHEPIusi, KUHETUYECKAsl SHEPrusi U MeXaHWdecKas

pa60Ta COOTBCTCTBCHHO!

2
1.mgh; kx; mu; mu; (ﬁg):

2 2
mu? kx? -
2.mu; mgh; > ; > : (F-g);
S kx? mu?
3.(F-5); - mgh mi; ——;
kx? mu? S
4.mv; mgh; > ; > ; (F - f);
24. JlaBieHHE UJI€aIbHOIO rasa:
2 maui ZZE _ 31 2. 4T 5nkT_ 612 _
.3n 5 .3?1 N .SPUKE, nkT; - .3,0 Uy
25. YpaBuenue Knaneitpona—Kinaysuyca:
m 1 2 myui
1.PV=—RT; 2.P=nkT, 3.P=-nkE,,.; 4P==-n
I 3 3 2

26. KomnyecTBO TEIIOTHI COOTBETCTBEHHO Inpn  Harp€BaHHWH-OXJIAXKACHUHU,

IIaBJICHUU-KPUCTAJUIN3alINH, HapOO6p330BaHI/II/I-KOHI[eHC3LII/II/I, CropaHuu:

1. Am; r-m, CM-AT, g-m;
2. CM-AT; Am; r-m; g-m;
3.q:m; rm, Am; CM-AT,

r7ie ¢ — yAelbHas TEIJIOEMKOCTh, A — yJlelibHasg TEeIUIOTa IUIABJIEHUA, I — yAelbHas
TEIJI0Ta MapooOpa3oBaHus, ( — yIeIbHas TEIJI0Ta CTOPAHUSI.

27. | Hayano TepMOIMHAMUKH:

1. Q=AU+A; 2. Q=A-AU; 3. AU=0Q-A; 4. A=Q-AU.
28. 3aKOH BCEMUPHOTO TATOTEHUS:
1.gaM. 5 MM g MM M
72 T2 T T
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29. 3axon Iapns, Tleii-Jlroccaka u boitns Mapuorra COOTBETCTBEHHO ISt

NACAJIbHOI'O Ira3a.

V, L B T,
2=2 2_%. PV, =PV,
B T , T
2.2=2, PV, =BV,; =22
.Pl Tlt 1%1 2¥2y Vl Tlt
A L W T B_A

RN PR R PR A O
30. N30biTOuHOE aBieHME P, 0OKa3bIBaEMOE Ha KMJKOCTh CO CTOPOHBI chepruuecKon
NIOBEPXHOCTH paanycom R:
20 20

1.+—;
RJ‘

3.+

: 4 +—
R’ N

20 F
R’ )
Kpumepuu dhopmuposanusn ouenok no mecmogvim 3a0aHuAM:

(5 GamnoB) — MmOMy4AarOT OOydYaroIIMecs C TMPABHIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl. Beimonneno 90 - 100 % npeioKeHHbIX TECTOBBIX 3aJaHUN;

(4 6amna) — moay4daroT 00yJarouecs ¢ MPaBUILHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIEC BOIPOCHI
—70-89 % ot 0011er0 00beMa 3aJaHHBIX TSCTOBBIX 3aIaHUIL;

(3 6amma) — moay4daroT 00yJarouecs ¢ MPaBUILHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIEC BOIPOCHI
—50-69% ot 0011eTO 00BbEMA 3aJaHHBIX TECTOBBIX 3aJaHHI;

(2 6amna) — moy4daroT 00yJaroumecs ¢ MPaBUILHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIEC BOIPOCHI
— menee 30-49 % ot obmiero o0bema 3alaHHBIX TECTOBBIX 3a/IaHUH.

(1 6amm) — momy4yaroT 00yJaroIIKecs C IPAaBUIHLHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOTIPOCHI —
meHee 10-29 % ot ob1ero o6bemMa 3aJaHHBIX TECTOBBIX 3aJaHU.

5.2. Ouenounvie mamepuaisl 0751 RPOMEHCYIMOUHOU
ammecmauuu (konmpoaupyemasn komnemenuusi OITK-3).

DK3AMEHALIMOHHBIN BUJIET Ne 1

1. JIBmxeHue MaTepHaIbHOM TOYKM 110 KPUBOJIMHEHHOW TpaeKTOopuu. TaHTEHIIMAIBHOE,
HOPMaJIbHOE M IIOJHOE YCKOpeHMs. DopMyiabl IyTH M CKOPOCTH IIPM PABHOIIEPEMEHHOM
BpalllaTeJIbHOM JBH)KEHUU.

2. Vnrepdepenuns u audpaxnus BoaH. CTosiuue BOJIHBL YCIOBUS mMax M min UHTEPHEPEHIHH.
KoopauHatsl y3710B ¥ IIyYHOCTEH CTOSTUEH BOTHBI (BBIBO).

3. 3agaua. Haiitu yckopeHue a IIeHTpa OJHOPOAHOTO IIapa, CKAThIBAIOLIETOCS 0€3 CKOJIbKEHUS 10
HAKJIOHHOM TUIOCKOCTH, OOpa3ylomiel yroi o ¢ TOpu3oHTOM. Uemy paBHa cuia TpEHUSA
CLIEIUIEHNUS 11apa U MIIOCKOCTH?

DK3AMEHALIMOHHBIN BUJIET Ne 2

1. Bekropsl. JleiicTBust Han BekTopamu. CKaJISIpHOE W BEKTOPHOE MPOM3BEACHHS. Pagnyc-BeKTop.
EnvHU4YHbBIE BEKTOPBI.
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. MoOMeHT uHepIH TBEpAOro Teaa. MOMEHT MHEpLMHU Teja BpalleHHs MPOU3BOJIBHON (HOPMBIL.

Teopema I'toiirenca-IlIteitHepa (BbIBOM).
3anauva. Onpenenuth CUTy, C KOTOPOM BHHTOBKA JACWCTBYET Ha IUIEYO CTpENIKA MPHU BBICTpEIE,
€CJIM CUUTaTh, YTO CO CTOPOHBI BUHTOBKH JIEHCTBYET MOCTOSIHHAS CHJIA, KOTOpAsi CMELIAeT IIeY0
cTpenka Ha S=1,5 cm, a myJs NOKUAAET CTBOJI MTHOBEHHO. Macca BUHTOBKH 5 KT, Macca iynu 10
T, a ckopocTh ee npu BoieTe V=500 m/c.

SK3AMEHAIIMOHHBII BUJIET Ne 3

. Ilepumoanueckuii mponecc. ['apmonndeckue konedanus. 'paduk rapMOHHYECKHX KOJIeOaHHIA.

Awmmatyna, nepuo, (asza, vacrora kojaebanuii. Y paBHEHHE TapMOHUYECKOTO OCIHILIATOPA.

. Mnepumanbable cuctembl orcuera. I[Ipuniun otHocurenbHocTU. [IpeoOpazoBanus [ anmes.

WNuBapuanTtel npeoOpa3oBanuii ["anwies.
3amaua. I'py3 maccoii M=3 T momuumaroT nebemkoil ¢ yckopenuem a=2 m/c’. Ompenenuts
paboty, Ipou3BECHHYIO B IIepBhIe 1,5 ¢ OT Havyaia moapema.

DK3AMEHALIMOHHBIN BUJIET Ne 4

. DHeprusi TapMOHMYECKMX KoyieOanui. IlpeacraBneHne TapMOHWYECKUX KOJeOaHWU B

KoMIUTeKCHOU (hopme. CrokeHue rapMOHUIeCKuX Konebanuii. buenust.

. Kunematuka TtBepmoro tena. [lonsarue abcomoTrHo TBepaoro Tema. CrerneHu CBOOOIBI. YTIIbI

Oinepa. IlocTynarenbHoe, MJIOCKOE W BpallaTEIbHOE JABMIKEHUS TBEPJAOrO Tesa. Y paBHEHUS
JBUKCHMS TBEPAOTO TENa.

3anaua. Haiftu yckopenue cBoboaHoro nazgenus Ha Jlyne, ecnu ee paguyc paBeH 1738 kM, a
CpeaHss INOTHOCTh cocTaBisieT 0,6 miotHocTH 3emud. [InotHocTs 3emnum - 5,4 r/em®,

DK3AMEHALIMOHHBIN BUJIET Ne 5

. MomeHT umHepnuu TBepaoro Tema. TeHnzop uHepmuu. OceBble W LEHTPOOEKHBIE MOMEHTHI

uHepuud. MOMEHT MHEPIIUHU CIUIONIHOTO U MOJIOT0 IMIMHIPOB (BBIBON).

Cuna. ['paBuTaniioHHas 1 UHEPIUOHHAS Macchl. 3akoHbl HbtoToHa. [IpUHIMIT SKBUBAJICHTHOCTH.
3amaya. ['mps maccoit 0,5 Kr mojBemieHa K HpPYKUHE, JKECTKOCTh KoTopoit k=32 H/m, u
COBEpINAET 3aTyxaromue KojebaHus. OmnpenenuTh MEePUoa 3aTyXaroluX KojaeOaHwi, ecinu 3a
BpeMsl JIBYX IMOJIHBIX KOJieOaHUW aMIUTHTY/Ia yMeHbInuIach B 20 pas.

BK3AMEHAIIMOHHBII BUJIET Ne 6

. PensiTuBUCTCKOE YpaBHEHME JABM)KEHUS. 3aKOH COXPAHEHUS SHEPIUU B PEISATUBUCTCKOM CIIydae.

PenstuBuctckasgs wmacca. CBA3b MEXAY pEIATUBUCTCKUMH HUMITYJIbCOM UM KHHETUYECKOU
SHEPIrUeHn.

CBolicTBa )XKUIKOCTEHW U ra30B. 3aKOHbI TUAPOCTATUKU. Y paBHEHUE bepHysuin.

3amava. Teno OpoIIeHO ¢ HAYaTbHOUM CKOPOCThIO Vo MO/ YTIIOM O K TOpu30HTY. Haiitu ckopocTh
TeJa B BBICIIEH TOYKE MMOAbEMA U B TOUKE €0 MaJICHNUs] Ha TOPU30HTAIBHYIO INTIOCKOCTb.

DK3AMEHALIMOHHBIN BUJIET Ne 7

. Bsizkoctb. 3akon HeroTona mis skunkoctu. Hucno Peiinonbaca. [lorpannuneiii cioit. @opmyna

Croxca. ®uznueckuil cMpIca KO3 UIIEHTa TMHAMUYECKON BA3KOCTH.

. OcHOBHOH 3aKOH AVMHAMHUKW BpallaTCJIbHOI0 ABMXXCHHA TBEPAOro TEa. CpaBHI/ITeJ'IBHaH

XapaKTEePUCTUKA MTOCTYIATEIBHOIO U BPALaTEIbHOIO ABUKCHUM.
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3anaua. Kakoil nomkHa Ob1Th cuna F, ynepxuBaromast Opycok Maccsl M Ha IIIaJKOW HAKIOHHOM
IUIOCKOCTH, €CIIM yroJl HakJIOHAa IUIOCKOCTH K TOPHU30HTY paBeH o M cuia F mapamienbHa
HakJIoHHOW Twiockoctu? Koaddumment tpenust Opycka o miuockocth paBen f. Haiitu cury
peakuuu N II0CKOCTH.

DK3AMEHALIMOHHBIN BUJIET Ne 8

. Ilepmonpl KoJeOaHWUN MaTEMAaTHYECKOTO, MPYXUHHOTO M (U3MYECKOTO MASATHHKOB (BBIBOJ).

CBOICTBO CONPSYKEHHOCTH U MPUBEACHHAS JUTMHA (PU3NYECKOT0 MasiTHUKA.

3aKOHBI COXpaHEHUsI UMIYJIbCa, MOMEHTA UMITYJIbCa U MEXaHUYECKOM dHEpruu (BBIBO).

3anaua. Yepes O6s1ok B Buae aucka Maccoit M=80 r mepeknHyTa TOHKas THOKas HUTh, K KOHIIAM
KOTOpOW mojBemieHbl Tpy3bl maccamu M1=100 r u my=200 r. C KaKuM yCKOpEHHEM OyayT
JIBUTATHCSI TPY3bl, €CIU UX MPEAOCTaBUTh caMuM cede? TpeHnem npeHeOpedb.

SK3AMEHAILIMOHHBIN BUJIET Ne 9

. IloTreHunanpHBIE CHIIBI, PA0OTA, MOIIIHOCTh, TOTEHIIMATBHAS ¥ KHHETUYeCKas 2Heprun. PaboTa B

IOTCHIIMAJIBHOM IIOJIC. 3aKoH COXpPAaHCHUA MEXaHHYeCKOM OHCPI'HUH.

. CranmonapHoe TeueHue. 3akoH bepHymnu. YpaBHeHue HepaspbiBHOcTH. Popmyna Ilyazeiins

(BBIBOT).

3anaua. MartepuanbHas TOUKa Maccoil M=>5 T coBepIIaeT rapMOHMYECKUE KOJICOaHUs C YaCTOTOU
v=0,5 T'u. Ammutyna konebanuii 4=3 cM. Omnpenenutb: 1) ckopocth V TOYKM B MOMEHT
BpeMeHH, Korja cMmerieHue x=1,5 cMm; 2) MakcuMalibHyI0 cuily F, IeMCTBYIOIIYIO Ha TOUYKY; 3)
MOJTHYIO SHEPTUIO £ KONEeOIIoeicss TOUKH.

SK3AMEHAILIMOHHBIM BUJIET Ne 10

. [lnHamuka Tenm mnepeMeHHOW Macchl. YpaBHeHue Memepckoro. Popmyna L{noakoBckoro

(BBIBOJIBI).

. BonHOBOM mporecc. YpaBHEHUE BOIHBI, PACIPOCTPAHAIOIIECHCS B IIPOU3BOJIBHOM HAIIPABICHUH

(BeIBOT). BOTHOBOE 4KMCIIO 1 BOTHOBOM BeKTOP. DazoBasi CKOPOCTb.
3amava. Cucrema comepmiaeT 3aryxarommue konebanus ¢ dactoroi v=1000 I'm. Onpenenutsb
4acTOTY Vo COOCTBEHHBIX KOJICOAHUM, €CIIM PE30HAHCHAS YacTOTa Vpe;=998 1Ll

SK3AMEHAILIMOHHBIN BUJIET Ne 11

BonnoBo# npornecc. YpaBHeHuUe MI0CKOH U ceprudeckoit BoiaH. BonHoBoe ypaBHeHUE (BBIBOL).

. ﬂI/IHaMI/IKa CUCTEMbI MATCPHUAJIBHBIX TOYCK. MowmeHT HMITyJIbCa, MOMCHT CHJIbl, YPaBHCHUC

MOMeHTOB. LleHTp mMacc (BbIBOL).
3agaua. B TpyOe ¢ BHyTpeHHHM auamerpoM 0=3 cM Teder Boga. OmpeaeauTh MaKCHMaJIbHbIH
MACCOBBIH PacXo/ BOJIBI IIPH TaMHHAPHOM TedeHHH. Rep=0,5; Nsom: =107 Ia-c.

SK3AMEHAILIMOHHBIM BUJIET Ne 12

[Ipeobpazosanus Jlopenna. CnenctBus npeodpazoBanuii JIopeHna.

. 3ByKOBbI€ BOJIHBI. CKOPOCTh PaclpOCTpaHEeHHs 3BYKOBBIX BOJIH B Ta3ax. [ pOMKOCTb, 3BYKOBOE

JTaBJICHHUE, DHEPIHSI 3BYKOBOW BOJIHBI.

3agava. Tonkuii crepkenb Maccoid 300 T u gyuHO#M 50 cM BpamaeTcs ¢ yriaioBod cKopocThio 10
¢! B ropusoHTANBLHON MIOCKOCTH BOKPYT BEPTHKANBLHON OCH, NPOXOJAMIeH depes3 cepeiuHy
crepxHa. HaliTu yriioByro CKOpOCTb, €CJIM B IIPOIIECCE BPAILICHUS B TOM K€ MIIOCKOCTU CTEPKEHb

MNEPEMCCTUTCH TaK, UTO OCh BPpAILICHHUA npoﬁz[eT YCPpe3 KOHCI CTCPIKHS.
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SK3AMEHAILIMOHHBIN BUJIET Ne 13

. IBmxenue mianer u kKomerT. 3akoHbl Kemnepa. IloctossHnas Kemnepa. 1-asa, 2-as, 3-s
KOCMHUYECKHE CKOPOCTH (BBIBOI).

. Buzapl nepopmanuu. OgHoocHoe pacTsbkeHue u cxarue. IIpoctoit casur. M3rub u kpyuyeHwue.
3aBUCHMOCTH AehopMaIiu OT HanpspKeHus (rpaduk).

. 3agaua. MeaHbIil mapuk auameTpoM O=1 cM Mmajgaer ¢ MOCTOSIHHON CKOPOCThIO B KACTOPOBOM
Maciie. SIBIsieTcs JIu JABMKEHHE Maciia, BbI3BaHHOE MaJCHUEM B HEM IIapuKa, JaMUHAPHBIM?
Kputnueckoe 3nauenune uyucna Peiinonbaca Reqwy=0,5. pM=8,9-103 Kr/M; pKaCT.:O,96-1O3 Kr/M°;
Nkacr.=0,987 Ila-c.

SK3AMEHAILIMOHHBIM BUJIET Ne 14

. OOrekanmue Ten XHUIKOCTbIO M Ta3oM. [lorpanuunsiii cioi. JloOoBoe compoTuBICHHE U
noabeMHas cwia. D¢ ekt Marnyca.

. CTOIKHOBEHHST W 3aKOHbl COXpPaHEHMsI IIPpU CTOJKHOBEHHUAX. YIPYrME€ U HEYNpyrue
CTOJIKHOBEHHUS.

. 3amaua. Teno BpamaeTcst BOKPYT HEMOABMXHOM ocu 1o 3akony ¢ =10+ 20t — 2t% . Haiitn

BEJIMYMHY U HAIPaBJICHUE IIOJIHOTO YCKOPEHUsS TOUYKH, Haxonsueics Ha paccrosHuu 0,1 M or
OCH BpallleHHUs, 111 MOMEHTA BpeMEHHU t=4 C.

SK3AMEHAILIMOHHBIN BUJIET Ne 15

. 3aTyxamomue  KojeOaHUs. YpaBHEHHME JBWKEHHMA IpPU  3aTyXalolMX  KoJeOaHUsX.
Jlorapugmuueckuil TeKpeMeHT 3aTyXaHHUs U JeKpEeMEHT 3artyxaHus. X ¢puzndyeckuii CMBICI.

. [lonsiTne MarepuanbHOM TOYKU. TpaekTopus, MEpPEeMENIEHHE, CKOPOCTh W YCKOPEHHE TOYKH.
Onucanue IBUXEHUS MaTepUaAbHONW TOYKM B BEKTOPHOM M KOOpAMHATHOU (opmax. DopmMyisl
IIyTH U CKOPOCTH IIPH PaBHOIIEPEMEHHOM JIBHYKECHUHU.

. 3agava. CrutomHoN mumuHAp mMaccod 0,5 Kr u paguycoM 2 cM BpalllaeTcsi OTHOCUTENBHO OCH,

o 2 o
CcoBmajaroIeil ¢ ocelo mumMHApa, no 3akony @ =12+ 8t —0,51°. Ha unwmmnap neiicteyer
CHIa, KacaTeNnbHas K TOoBepXHOCTH. ONpeenThb ATy CHITy ¥ TOPMO3SIINI MOMEHT.

DK3AMEHAILIMOHHBIN BUJIET Ne 16

. BeiHyX/1eHHbIe KolleOaHus. YpaBHEHHE JIBH)KEHUS NIPU BBIHYXKACHHBIX KojeOaHusax. PezonaHnc.
Job6potHocTs. [1lnpuna pe3oHaHCHOH KPUBOIA.

. Kunernueckas sHeprus TBepaoro Tena. Pabora BHEMIHHMX CHJI IIPU BpallleHWH TBEPIOTO Tela
BOKPYI  HEmoJABMWXHOH ocu. CpaBHMTENbHas  XapaKTEPUCTHKA  MOCTYMATENBHOTO H
BpaIaTeIbHOTO JIBF)KCHHH (Ta0IuIa).

. 3agaya. Ha ckosibko KmitorpamMM yMeHbIIUTCS Macca CoJHIIA 332 CYTKH, €CJIM 00Iasi MOIIHOCTh
m3myaernst CoyHIa B CyTKH paBHa 3,8-10% B1?

SK3AMEHAILIMOHHBIN BUJIET Ne 17

. 3aKOH BCEMHUPHOTO TATOTEHUs. [ paBUTAIMOHHAs JHEPrusi MmapooOpa3HOTro Tena (BBIBOM).
['paBuTanmonHsbIil paauyc. HanpsokeHHOCTh M MOTEHIMA TPaBUTALIMOHHOTO TTOJIS.
. Jledopmanus pactskenuss u casura. 3akoH ['yka. I'paduk 3aBucumoctu nedopmanuu Ot
HaIpPsHKEHUS. DHEPTHUs U TUIOTHOCTh YHEPTUHU YIIPYTHX Aedopmariuii (BIBO).
. 3amava. DHeprus 3aTyxarolux KojeOaHWH MasTHHKA, MIPOUCXOJSIIMX B HEKOTOPOH cpene, 3a
BpeMms t=1 MUH yMeHbIIWIAch B n=64 paza. Onpeaenutsb KodPPUIMEHT CONMPOTUBICHUS CPEIbI,
ecl Macca MasgtHuka m=0,1 kr.
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SK3AMEHALIMOHHBIN BUJIET Ne 18

. HemnepuuanbHble cHCTEMBl OTCYETa, MABIDKYIIMECS MPSIMOIMHEHHO-TOCTYyNaTenbHO. CHIlbl

nHepuuu. HesecomocTs. IIpyHIMI 3KBUBAJICHTHOCTH.

. Pabora cui TsKecTH, CHIT YIIPYrOCTH U CUJT TATOTEHUS.

3amaya. Touka IBMKETCS MO OKPYXKHOCTH PaiycoM R=2 M corsacHo ypaBHeHuIo & = Ats, rae

A=2 m/c®. B kaKkoif MOMEHT BpeMeHH t HOPMaJIbHOE YCKOPEHHE TOYKH PABHO TAHTEHIUATLHOMY?
Onpenenuth NOJIHOE YCKOPEHHWE @ B 3TOT MOMEHT(E - KpHUBOJMHEHHass KOOpAMHATa,
OTCUUTaHHAasI OT HEKOTOPOM HauyalbHOW TOUKH OKPYKHOCTH).

SK3AMEHAILIMOHHBIM BUJIET Ne 19

. HennepuuanbHble Bpamiamommecs cucreMbl oTcueta. LlenTpobexnas m KopuonucoBa cuibl

nHepuuu. Masatauk dyko.

MoMeHTBI HHEPIMHU 11apa, KOHYca U CTEP>KHSA (BBIBOJ).

Bamava. JIse mpyxkuasl ¢ okectkocTamu  Ki=0,3 kH/M u ko=0,5 xH/M ckperiens
MIOCJIEIOBATENBHO TaK, YTO a0COMIOTHAsI AedopMalus X2 BTOpOi NMpykuHbI paBHa 3 cMm. Haiitu
paboTy pacTsLKeHUS MPYKUH.

AK3AMEHAILIMOHHBIN BUJIET Ne 20

. JIBMKEHUE MaTEpPUAIBHOW TOYKHU 10 OKPYKHOCTHU. BEKTOpBI yrioBOW CKOPOCTH M YIJIOBOTO

yckopeHusi. ©opmysibl IyTH U CKOPOCTHU PaBHOIIEPEMEHHOTO ABUKEHHUS 110 OKPY>KHOCTH.
OHeprus ynpyroi BoJIHbI (BbIBOMT). BEeKTOp MIOTHOCTH MOTOKA 3HEPTUH (BEKTOP YMOBA).

3amaua. Ha kpato mmardopMbl B BUE AMCKA, BPAIIAIOMIETOCS 110 HHEPITUU BOKPYT BEPTUKAITBHOU
OCH C YIJIOBOHM CKOPOCTBIO 8 pan/c, crouT denoBek maccoit 70 kr. Korma denoBek mepemien B
HEHTp TUIaTGOPMBI, OHA CTajla BpalaThCs ¢ yriioBod ckopocthio 10 pan/c. Onpenenuts maccy
w1atopmbl. MOMEHT HHEPIIUU YeJI0BEKa PACCUUTATh KaK JIJISl MAaTePUAIbHOMN TOYKH.

SK3AMEHALIMOHHBIN BUJIET Ne 21

. CKOpoCTb pacrpoCTpaHeHHMs YINPYrMX BOJH B TBEpAbIX Tenax (BbBon). Koadduiments

3aTyXaHHUA ¥ IIOTJIOUICHUA BOJIHBI.

. Baxneiimme cucTeMbl KOOPAMHAT U UX B3aUMOCBS3b. ENMHUYHBIE OPTHI 1, ], k N, 7T u

UX CMBICIL.

3anaya. Kunetnueckas sHeprusi Bpamaromierocss Maxopuka paBHa 1 kJDx. Ilom nelictBuem
MOCTOSTHHOTO TOPMO3SIIIIET0 MOMEHTa MaxOBHK ocTaHOBWJICA 4depe3 N=80 MOoIHBIX 00OpPOTOB.
Haittu MOMEHT CUJI TOPMOKEHHS.

SK3AMEHAILIMOHHBIM BUJIET Ne 22

CrenctBus npeodbpazoBanuii Jlopenna. MaBapuanTsl npeodpazoBanuii JlopeHna.

JIBr>xeHue Tena, OpOoIIeHHOr0 FTOPU30HTANIBHO U MO/ YIJIOM K TOPU30HTY.

3amaya. CrasbHasg NPOBOJIOKA JUIMHOM | M yKpelieHa OJHMM KOHIIOM TakK, 4TO MOJKET
coBeplIaTh KojeOaHHWs B BEPTUKAIbHON IIOCKOCTU. IIpOBONOKY € Tpy30M OTKJIOHSIOT Ha
BBICOTY MOJIBeca M OTIycKaroT. Onpenenuts aOCONMIOTHOE Y/UIMHEHHE MPOBOJIOKUA B HIDKHEH
TOYKE TPACKTOPHH ABIXEHHUS Tpy3a. Ilnomans cedenns mpoBosoku 0,8 MM%; Maccoif IPOBOJIOKH
npeneopeub. Moayns FOura mst cramun E=200 I'Tla.

SK3AMEHALIMOHHBIN BUJIET Ne 23
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. YpaBHEHHE BOJIHBI, PACIPOCTPAHAIOUICHCS B MPOU3BOJIHHOM HAIPABICHUU. DHEPTUS YNPYTrou

BOJIHEL. BekTop YMoBa (BBIBOJIBI).

. Moment HUMITyJIbCa U MOMECHT CHJIbI CUCTEMBI MAaTCPHAJIBHBIX TOYCK. YPaBHeHI/Ie MOMCHTOB

CUCTEMBI MaTepUaTbHBIX TOUeK. L{eHTp Macc (BBIBOJIBI).

3amaua. CKOpbIN TOE3]] MPUOIMIKAETCS K CTOAIMIEMY Ha MYTSIX DJIEKTPOIOE3qy CO CKOPOCTHIO
V=72 km/gac. DaeKTpornoe3 ] MmojaeT 3ByKOBOW CUTHAN ¢ dacTtoroi vo=0,6 kl'm. Onpenenutsb
KaXKYIIYIOCS 4YaCTOTY 3BYKOBOT'O CHTHajla V, BOCIPUHUMAEMOI0 MAIlIMHUCTOM 0€3/1a.

SK3AMEHAILIMOHHBIM BUJIET Ne 24

. Hedpopmanmst kpyuenus. [lepuon KpyTuinbHBIX KoneOaHuit (BbIBOM). CBSA3b MEXKIY Pa3TUIHBIMU

YIPYTUMHU MOCTOSSHHBIMU U UX (PU3UYECKHI CMBICIL.

PeaktuBHOE nBUKEHUE. Y paBHEHUE Memepckoro (BbIBON).

3anaua. mMmynsc P peisiTHBHCTCKOM YacTHIBI paBeH moC (C - CKOpoCTh cBeTa). [loa meiicTtBreM
BHEIITHEW CHJIBI MMITYJIbC YACTHUIIBI YBEIMUMIICS B JBa pa3a. Bo CKOIBKO pa3 BO3pacTeT MpU ITOM
SHEpTHs YacTUllbl: 1) KuHeTH4Yeckas? 2) mojaHas?

SK3AMEHAILIMOHHBIN BUJIET Ne 25

3akonsl Kemepa. 1-as, 2-as, 3-1 kocMuueckue ckopoctu (BbiBoa). [Tocrosanas Kemepa.

. CkansspHoe M BEKTOpHOE mpou3BelcHUE. EnnHuuHbIl BekTOp. BbIpakeHHe BEKTOPHBIX

oTIepaIvii B KOOPAWHATHOH opme.

3amava. J[Ba MaxoBHUKa B BHJAE IUCKOB paauycoM R M Maccoil m KaxIblil pacKpydeHbl 10
CKOPOCTH BpalllCHHs M TIpeaocTaBiieHbl camuM cebe. [log aeiicTBueM TpeHUs TEpBBINA
MaxOBHK OCTaHOBWJICA 4Yepe3 t CEeK., BTOPOM MAaXOBHK CAenan [0 IIOJHOM OCTaHOBKM N
000poTOB. OnpeneanuTb TOPMO3SIINE MOMEHTHI JUIsl KaKI0T0 MaXOBHUKA.

SK3AMEHAILIMOHHBIN BUJIET Ne 26

. 3aKOH BCEMHPHOTO TATOTCHHUsS. [ paBUTAIMOHHAs SHEPrusi ImapooOpa3zHOro Tena (BBIBOX).

I'paBuTanmonHsbli paguyc. HarpsyxeHHOCTh U OTEHIMAJ IPABUTALMOHHOIO IOJIS.
WNutepdepentusa u qudpakaus ynpyrux BoiH. Db dext Jlomepa.

3anaua. Ha xpato cBOOOIHO Bpalaromierocss TOPU30HTAIILHOTO JTUCKA, UMEIoLIero paauyc R u
MOMEHT MHepuuu |1, cTrouT uenoBek maccel M. Jluck coBeprmaer N o6/muH. Kak m3MeHuTtcs
CKOpOCTh BPAIICHUS AUCKA, €CIIH YEIIOBEK MepeIeT OT Kpas AUCKa K LIEHTPY?

SK3AMEHAILIMOHHBIM BUJIET Ne 27

. HOTGHL[I/Ia.HBHBIG cmisl. Pabora B NOTCHIUAJIIBHOM IOJIC JIS pa3JIMYHBIX MOTCHIUAJIBHBIX CHIIL.

Kpurepuit noreHunanbHOCTH 1osisi. HopMupoBka NOTEHIMATBHOM SHEPTUH.

. Bsizkoctb. 3akoH HeroToHa 11 BsA3koit skuakoctu. 3akon Ctokca. OnpeneneHue kodpQuirerra

JTUHAMHYECKON BA3KOCTH U3 3a/1a4M O MaJICHUU IIapuKa B BA3KOM KUAKOCTU (BBIBOJ).

3amaga. OmpenenuTth MOMEHT CHJIBI, KOTOPYIO HEOOXOIMMO TPHIOKHUTH K OJOKY,
BpaIfamnemMycsi ¢ yrioBoid ckopocTeto 40 paza/c, 4ToObl OH OCTAaHOBWJICS B TeueHHE § C.
Huamerp 6moka 30 cm, Macca paBHa 8 KI' 1 paBHOMEPHO pacIipe/ie]ieHa 1mo 0001y.

SK3AMEHALIMOHHBIN BUJIET Ne 28

. IlocTostHCTBO cKOpocTH cBeTa. OmnpezeneHne ckopocTu cBeta Pémepom. AOeppammsi cBera.

OmnbrTel Maiikenscona-Mopiu u @uso.
48



2. PacripenienieHue CKOpPOCTH CTAlMOHAPHOTO TEUYCHMS BS3KOM JKUAKOCTH TO TpyOe (BBIBOX).
®dopmymna [lyaseitns (BbIBO).

3. 3agauva. OnpenenuTh ATMHY A Oerymield BOJHBI, €CIU B CTOSYEH BOJHE PACCTOSHHE MEXKIY
MEepBOM U cebMOU My4yHOCTSIMU paBHO 30 cM, a MEXKIYy NEPBBIM U YETBEPTHIM Y3JIOM paBHO 15
CM.

AK3AMEHAILIMOHHBIN BUJIET Ne 29

1. JIBmxeHue MaTepHAIbHOM TOYKM 110 KPUBOJIMHEHHOW TpaeKTOopuu. TaHTEHIMAIBHOE,
HOPMAJTHHOE U TIOJTHOE YCKOPEHUSI.

2. 3BykoBbie BOJIHBI. CKOpPOCTh 3BYKOBBIX BOJH B raszax. Akycrudeckuid s¢pdext Jlommepa.
AKYCTHYECKOE U YJIEIbHOE aKyCTUYECKOE COMPOTUBIICHHSI.

3. 3amaua. KosdpuuuenT TpeHHs MeXITy TEIOM H IUIOCKOCTBIO, HAKJIOHEHHOH 1mox yriom 45° k
ropu3oHTy, paBeH 0,2. Ha kakyio BBICOTY MOAHUMETCS 3TO TEJO, CKOJb3sl MO HAKIOHHOM
MJIOCKOCTH, €CIM eMy OyaeT cooOmieHa ckopocTh 10 wm/c, HampaBieHHass BBEpPX BIOJb
iockocTu? KakoBa OyaeT CKOpOCTh Tella, KOTjia OHO BEPHETCS B HIXKHIOIO MCXOJHYIO TOUKY
CBOEIr0 ABVKECHUS?

AK3AMEHAILIMOHHBIN BUJIET Ne 30

1. VYpaBHeHue ABMKEHHUS CUCTEMbl MaTepuanbHbIX Touek. LlenTp macc. Teopema o nBHXKEHUH
LIEHTpa Macc.

2. HennepuuanabHble CHUCTEMBl OTCUE€Ta, MABIKYIIHMECS TpsAMOJIMHENHHO-ocTynaTenbHo.  Cuibl
uHepuuu. AGCOTIOTHOE, IEPEHOCHOE M OTHOCUTEIHHOE ABUKCHHUSI.

3. 3agaua. ToHKUI OTHOPOAHBIN CTEP)KEHb AITUHON U moxer BpaIaThCs BOKPYI TOPU3OHTAIILHON
ocH, mpoxonsameil uepes KkoHel cTepxkHa. CTepikeHb oTKIoHHWIM Ha 90° OT mHoTOXkKeHMS
paBHOBecusl M OTHyCTWIM. OnpeaenuTbh CKOpocTb V HUXKHErO KOHIIA CTEPKHA B MOMEHT
IIPOXOKACHHUSI ITOJIOKEHHS PAaBHOBECHSI.

6. MeToauyeckne MaTepUAaJibl, ONpee/soNue Mpoueaypy oneHuBaHUs 3HAHUI, yMeHH,

HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH

MakcumanpHast cymma (100 GamioB), Habupaemasi CTYJEHTOM IO JUCIUIIIMHE BKIIIOYACT
JIBE COCTaBJISIOIINE:

nepBasi COCTaBJISIIONIAs — OLICHKA PErYJISIPHOCTH, CBOEBPEMEHHOCTH M Ka4eCTBA BHITIOJTHEHUS
CTYIEHTOM Y4eOHOW paboThl TO W3YyYEHUIO TUCIUIUIMHBI B TEYCHHE TMEpPUOJa HW3YYCHHUS
JTUCIUTIIMHBI (CEMeCTpa, WJIM HECKOJBKUX ceMecTpoB) (cymma — He Oojyee 70 OamnoB). bamisl,
XapaKTepU3YIOIINE YCIIeBAEMOCTh CTYyJEHTa MO AMCIMIUINHE, HAOUPAIOTCS UM B TEUYCHHE BCETO
nepuoaa o0y4eHus 3a U3y4eHHe OTACIbHBIX TEM U BBIIIOJHEHUE OTACIbHBIX BUIOB padoT.

BTOpasi COCTABIIAIONIAs — OIICHKA 3HAHWUU CTyJEHTa MO pe3yidbTaTaM MPOMEKYTOUHOM
arrectanuu (He 6om1ee 30 —6amioB).

OOmmit OGamnm TeKymero u pyOeKHOTO KOHTPOJS CKIIAIBIBACTCS W3 COCTABISIOININX,
ykazaHHbIX B «[lomoxkenun o perituHroBoit cucrteme KbI'V». B Tedenme ydeGHOTO mporiecca
CTYJEHT 00sI13aH OTYUTATHCS MO TEOPETUUECKOMY MATEPUATY W MPAKTUYCCKUM 3aHSITHIM: OMPOCHI,
WHIUBUTyaJIbHBIC 3a/1aHMs. (10 )KEJIIAHUIO aBTOPA MPU HEOOXOAMMOCTH )

OOmmii Oannm  TeKymero M pyOeXHOro KOHTPOJI CKIQABIBACTCA W3  CIEAYIOMIUX
COCTaBJISIOLIUX MPHIIOKEHHE 2.

I]envto npomesicymounpix ammecmayuil 10 JUCUUTUIMHE SIBJISETCS OI[CHKA KauyecTBa
OCBOEHUS AUCHUILTUHBI 00y4atOIIUMHUCS.

Kpumepuu oyenxu kauecmea océoenusn oucyunaunsl (Ilpunosncenue 3)

Kpurepuem oreHku ypoBHS CGHOPMHUPOBAHHOCTH KOMIIETEHIIMA B paMKax y4eOHOU
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JUCLUIIITMHBI SIBJSIETCS IK3aMEH.

B nmepuon mDOAroTOBKM K 9K3aMEHY CTYIEHThl BHOBb oOpamaiorcs K  ydeOHo-
METOJAMYECKOMY MaTepualy U 3aKpeIUIsIiOT IPOMEKYTOUHbBIE 3HAHMUS.

[ToaroroBka obyuaroierocs K 5k3aMeHy BKIIIOUAET TPU dTara:

—  caMocCTosTenbHas paboTa B TEUCHUE CEMECTPA;

—  HemocpenCTBEHHas MOJrOTOBKA B AHH, MIPEALIECTBYIONIME 9K3aMEHY 110 TEMaM Kypca;

— TIOJArOTOBKA K OTBETY Ha SK3aMEHAI[MOHHBIE BOITPOCHI.

[Ipy moAroToBke K SK3aMEHY OOYYaIOLIUMCS I€IeCO00pa3HO HCIOJIb30BATh MaTEpHUAaIb
JeKIUH, y4eOHO-METOMUYECKUE KOMIUIEKChI, HOpPMATHBHBIC JIOKYMEHTHI, OCHOBHYIO H
JOTIOTHUTEIIBHYIO JTUTEPATYpYy.

Ha sx3aMeH BBIHOCHTCS MaTepuan B 00beMe, MPEeIyCMOTPEHHOM paboueil mporpammoii
y4eOHOM JUCITUTIIIMHBI 32 CEMECTP. DK3aMeH MPOBOIUTCS B MUCBMEHHOM / YCTHOU (opMe.

[Ipu mpoBeneHMM 53K3aMEeHa B NMUCbMEHHOW (ycTHOM) (opme Bemyumuii mpernongaBaTelb
COCTaBJISIeT SK3aMEHAI[MOHHbIE OWJIEThI, KOTOphlE MOTYT BKJIIOYaTh B Ce0s: TECTOBbIE 3a/laHUs;
TEOPETHYECKUE BOMPOCHI; 3anauyu Wik curyauuu. DopmMynupoBKa TEOpPETHUECKUX 3aJaHUM
coBmazaer ¢ (QOpMYyIUPOBKOW TMepedyHs BONPOCOB Ha HK3aMEH, JOBEJCHHBIX O CBEACHUSA
ctyneHToB. CoaepkaHue BOMPOCOB OJHOTO OMIIeTa OTHOCUTCS K Pa3IMYHBIM pa3/ieiaM MporpamMMbl
C TeM, 4TOOBI O0JIee TTOJTHO OXBATUTh MaTepHall YIeOHON AUCITUTUIHHBI.

B ayautopuu, rae mpoBOAUTCS YCTHBIM 3K3aMEH, JOJKHO OJHOBPEMEHHO HAXOJUTHCA HE
OoJsiee ecsTH CTYACHTOB Ha OJHOTO mpernojaBatens. Ha moAroroBky orBera Ha OMIIET OTBOAMTCA
40 MUHYT.

[Ipu mpoBeneHnH MUCHbMEHHOTO 3a4eTa Ha paboTy OTBOAMUTCS 10 60 MUHYT.

Pe3ynbTar yCTHOTO MIIM MUCEMEHHOTO SK3aMEHA BBIPAXKASTCS OaIaMu.

Tunoseie 3ampanus, odbecrneunBaronue GopmupoBanue komneteHuu OIIK-3 mpeacraBneHs
B Tabnuie 7.

Tabnuya 7. Pezynomamol 0c60eHUA yUeOHOU OUCYUNTUHDL, ROOEHCAU{UE NPOBEPKE

Buo oyenounozo mamepuana,

Ocnognbvie nokazamenu oyeHKu
obecneuusarouue popmuposanue

Pezynomamut 00yuenun

(komnemeHnyuu)

pe3yibmamos ooyuenus

KomMnemeHuyuil

OIIK-1.1 - Cnocoben
MPUMEHSITH 0a30BbIC 3HAHUS,
MOJTyYEHHBIC B 001aCTH
MaTeMaTUYeCKUX U (MJIn)
€CTECTBEHHBIX HayK

3uamo:
OCHOBHBIE TIOHATHS, 3aKOHBI M
MOACIH  alureOpsl, TEOMETPHH,

g hepeHINATBHOTO UCYUCICHUS,
MEXaHUKH, MOJICKYJISPHON (U3NKH
W DJJIEKTPOMAarHeTH3Ma B paMKax
HIKOJILHOTO Kypca.

TeopeTnueckue OCHOBBI MEXaHUKH,

TeOpuH  KoJieOaHWsI ¥  BOJIH,
MOJICKYJISIPHOM (1136371971
(TepMOAMHAMHKH u
CTaTHUCTUYECKON ¢$uznkn).

TeopeTnyeckue OCHOBBI U MOJEIH
MEXaHUKH u MOJICKYJISIPHOM
(U3KKH, METOJBI TEOPETUYECKOTO

THMOBbIC OLIEHOYHbIE MATEPHAIIBI
U YCTHOTO OTIpoca (pazodern
5.1.3);

TECTOBBIC 33JIaHUS  (pazoen
5.1.4));

THUIIOBBIE OIICHOYHBIE MATEPHAIIBI K
9K3aMeHy (pazoen 5.3.)

Hu 3KCIIEPUMEHTAIILHOTO

HCCIIeIOBaHUH MEXaHUKH u

MOJICKYJISPHOU (DU3HKH.,

Ymemo: TuroBbie O1ICHOYHBIE MaTEPHAIIBI

Pemath MaTeMaTHYeCKHE 3aa4u
YPOBHS IIKOJBHOTO Kypca.
IMonumarb, wu3naraTh 0a30BYIO
00IIeHAYYHYIO HHPOPMALIHIO
ITonb30BaThCSl  TEOPETHYCCKUMH
OCHOBaMH, OCHOBHBIMHU

JUISL YCTHOTO OoTpoca (pazoen
5.1.3);

TECTOBBIC 3aJIaHUS  (pazoen
5.1.4);

TUTIOBEIC OIICHOYHBIC MaTEPHAIbI K
9K3aMeHy (pazoen 5.3.);
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MNOHATHAMM, 3aKOHaAMH U MOACTISIMHA

obmet  pu3uku  (MEXaHWKM U
MOJIEKYJISIPHON (PHU3HKH).

Kputnuecku aHAJTU3UPOBATh
0a30ByI0 0011 PU3NIECKYIO
uHGOPMAITHIO, 0JIb30BaThCS
TEOPETHYCCKUMHU OCHOBaMH,

3aKOHAMHU U MOJCISAMU (PU3UKH Ha
YpOBHE IIKOJIBHOTO Kypca.

MIPUMEPHBIC TEMBI pedepaToB
(paszoen 5.1.1);

Bnaoemw:

Meromonorueli  penieHus  3amady
IIKOJILHOTO Kypca MaTeMaTHKU U
¢uznkn. HaBeikamu TpoBeCHUS
(hU3HYECKOTrOo UCCIICZIOBAHUS,
pemienus  pu3MuUeckux  3ajad,
MPOBEACHUS  OKCIEPUMEHTa U
00paboOTKM  JKCTIEPHUMEHTAIBHBIX
JIAHHBIX B oOyiacTu oOmiel hu3uku
(MexaHUKH W MOIIEKYJIAPHOU
(u3nKK), Ha YpOBHE UIKOJHLHOTO
1ab0opaTOPHOTO MPAKTHKYMA.
Du3NYECKUMU u
MaTeMaTHYECKUMHU MeToJaMHI
00paboTKu u aHanm3a
uHpopMarun B obnactu oOmei
(hu3uKu (MexaHHKH u
MOJIEKYJISIpHOH (DU3HUKH) HAa YPOBHE
IIKOJILHOTO Kypca.

Tunossle 3agaun (pazaen 5.1.2),
TECTOBBIC 3aJJaHUs  (pazoder

5.1.4.);

TUIIOBBIC OLICHOYHBIC MaTepHUaJibl K

9K3aMeHy (pazoen 5.3.)

OIIK-1.2 Criocoben 3HaTh Cm.m. 1
UCIIOJIb30BaTh MIPU PEIICHUN DneMeHTapHble MaTEeMaTUKy H
po¢eCCUOHANTBHBIX 3a]1a4 bu3uKy B 00BEME MIKOIHHOTO
3HAHUS, TIOJTyYCHHBIC B Kypca
o0acTu MaTeMaTHYECKUX U YMeThb Cm.m. 1
(WJ1M) €CTECTBEHHBIX HAyK Hcnonb3oBars 3HaHUS
JJIEeMEHTapHBIX MaTeMaTHUKU M
bu3MKYM U pelieHus 3a/1a4d Ha
YpOBHE IIKOJBHOTO Kypca H
OPUMEHSTh UX TPU PEIICHUH
po)eCCHOHANIBHBIX 3a]1a4
Bnaners Cm.o.1
Mertononoruei pemeHus 3aaad
HA YypOBHE IIKOJIBHOTO Kypca
JJIEeMEHTapHBIX MaTeMaTHUKU M
GU3MKM W TPUMEHSTH €€ Tpu
pemieHUn  Tpo(eCcCHOHATBHBIX
3a/1a4y
OIIK-1.3 CniocoOeH BeIOMpaTh | 3HATH Cwm.m. 1
(bu3nyecKkre MoJIeH U METO/Ibl | Bo3MOXKHBIE  THIBI  MOjENeH
pelieHus 3a1a4 MPUPOIHBIX SIBJICHUH,
npogeccuoHaTbHON JOCTYITHBIE Ha yYpOBHE
NesITeNIbHOCTH HIKOJIBHOTO Kypca MaTeMaTUKH

U (QU3MKA TPUTOIHBIC  JUIS
pelieHus 3a1a4
pohecCHOHATBLHOM
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JCATCIIBHOCTH

JCKIMOHHBIX U CEMUHApPCKHE
3aHATHI o MporpaMmam
npo(ecCHOHANEHOTO  00yUYeHUs
¢u3MKe, ¢ y4eTOM  YpOBHS
HNOATOTOBKM M TICHXOJIOTHIO
ayJIuTOpUH, BKJIIOYast
LIKOJIbHBIA YPOBEHb

Ymetp Cm.m. 1
Bri6upars SIBJICHUS u
BO3MOXXHBIE  THUIIBI  MOJIENEH
MIPUPOIHBIX SIBJICHU,
JOCTYITHBIC Ha YpOBHE
Cwm.11. [ mKoapHOTO Kypca
MaTEMaTUKHU u bu3uKu
MPUTOJIHbIE 71l PELIeHUs 3a1au
npohecCHOHABLHOM
JESITEIIbHOCTH
Bnaners Cm.m. 1
MeTtonomoruen MOCTPOEHUS
MOJEJIEH NPUPOJHBIX SIBICHUU,
JOCTYIHbBIE Ha YpOBHE
IIKOJILHOTO Kypca MaTeMaTHUKH
U (QU3MKU TPUTOJHBIE  JUIA
peleHus 3ama4y
npodecCHOHATbHON
JESITEIIbHOCTH
[TIKC-3.2 Cnocoben 3HaTh Cm.m. 1
TUTAHUPOBATH JIEKIIMOHHBIE U Mertonuky TUTAHUPOBAHUS
CEMHHApPCKHE 3aHSTHS 110 JEKIMOHHBIX U CEMHUHApCKUX
porpaMMam 3aHATHIA MO  MPOrpaMMam
po¢eCCHOHATBHOTO poeCCHOHAIBHOTO  O0YYECHHS
o0y4yeHus ¢u3uKe, C y4yeroM | pU3UKE, C  y4eTOM  YpOBHS
YpOBHS OJATOTOBKUA U MNOATOTOBKM M TICUXOJIOTHH
MICUXOJIOTHIO ayTUTOPUHI ayJUTOPUH, BKIIIOYAs METOIUKY
MpENoJaBaHus  SJIEMEHTApHOU
(GU3UKN 1 MaTEeMaTUKU
YMmerb Cm.m. 1
IUTAHUPOBATh  JICKIIMOHHBIE W
CEMHHApCKHE  3aHATHS 1O
nmporpaMmam
po)eCCHOHAIBHOTO  O0YYECHHS
dusnuke, ¢ y4eToM  ypOBHS
MNOATOTOBKM M TICUXOJIOTHH
ayIUTOPUU WIKOJIHLHOTO YPOBHS
MOJITOTOBKH
Bnaners Cm.m. 1
MeToagukon TJIAHUPOBAHUS

Takum o00Opa3oM, BBITIOJIHEHUE THUIIOBBIX 3a/IaHHM,

MPEACTABICHHBIX B pazaene 5

«O1eHOYHbIE MaTepUaiIbl Ui TEKYLIET0 U pyOe)KHOTO KOHTPOJISL YCIIEBAEMOCTH U TIPOMEXYTOUHOU
aTTeCTalluu» MO3BOJIUT KPUTUYHO, OLIEHUTH CIIOCOOHOCTh HCIIOJIB30BaTh 0a30BbIE TEOPETUYECKHE
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3HaHUS (YHAAMEHTAJIBHBIX pa3ZeNioB 0O W TeopeTH4yeckoil (GU3MKM Ui  peleHHs
npodeccHoHaNBHBIX 3a/1a4 MPEToIaBaHus JIEMEHTapHONW (DU3UKH B MIKOJIAX U KOJJIEKaX.

7 YyeOHO-MeTOAMYECKOE o0ecnedyeHue TUCIHUILINHBI

7.1. Hopmamueno-3akoHoO0amenbHble aKmnbvl
[Tpuka3z Munobpuayku Poccutickoit deneparuu 7 aprycta 2020 1. Ne 891, 3apeructpupoBaH B
Muntocre PO 24 aprycra 2020 r., peructpaunoHsbsiii Ne 59412.

7.2. OcnosHnas rtumepamypa

1. OmutpueBa E.W. ®usuka [OnekrpoHHbId pecypc]: ydeOHoe mocobue/ ImurpueBa E.U.—
DNeKTpoH. TeKkcToBble maHHbIe.— CapatoB: Al [lu Op Memma, 2021.— 143 c.— Pexum
nocryna: http://www.iprbookshop.ru/79822 html.— 3BC «IPRbooks»

2. TlapmakoB A.H. ®usmka B 3amadax. MexaHuka [DIeKTpOHHBIM pecypc]: ydeOHoe mocobue/
[MapmakoB A.H.— DnekTpoH. TekcToBble nanHbie.— CapatoB: Aif Ilu Ap Meaua, 2021.— 223
¢c.— Pexxum nocryna: http://www.iprbookshop.ru/86465.html.— 3bC «IPRbooks»

3. I'opromkun A.Il. MaremaTuka [DnekTpoHHBIH pecype]: yuebHoe nocobue/ 'opromkun A.IL.—
DNeKTpoH. TeKkcToBble maHHbIe.— CapatoB: Al I[lu Op Memma, 2021.— 824 c.— Pexum
nocrymna: http://www.iprbookshop.ru/83654.html.— 3BC «IPRbooks»

4. Mexanuka. OcHoBHbie 3akoHBI/M.E. Mponos.-10-e u3x.-M.: JIaboparopus 3uanuii, 2010.-309 c.:
wi. Texanueckuii yH-T. O0mas dusuka. www/studentlibrary.ru

5. UponoB WN.E. 3amaum mo oOmei ¢uszmke: yd. mocod6. [Jns By3oB. 8-¢ m3a.-M.: BMHOM.
Jlaboparopus 3nanuii. 2010.-431 c. www/studentlibrary.ru

6. T'ua3oypr B.JI., Jlepun JI.M., Pabunosuu M.C., CuByxun JI.B. C6. 3amau mo obmemy Kypcy
¢usuku. B 5 1. KH. V. AtomHas ¢usuka. @usmka sapa u sneMeHTapHbix dactui/Ilox pen.
J.B.CuByxuHa.-5-¢ u3zn., crep.-M.: DUSMATIIUT; Jlaus, 2006.-184 c. wwwi/studentlibrary.ru

7. Mexanuka. Metozp! pamienus 3afad: yu.nocooue /B.B. [Tokposckuii.-M.: JIabopaTopus 3HaHUH,
2012.-253 c.: ma. www/studentlibrary.ru

8. MsicaukoB C.I1., OcanoBa T.H. [Toco6ue no ¢uzuke. M.: Beicmas mkomna, 1981r. 390c.

9. HpomoB W.E. 3Bamaum mo oOmei ¢usuke: yd. mocoO. Jlus By3oB. 8- wu3.-
M.:BMUHOM.JIa6oparopus 3uanwuii. 2010.-431 c. www/studentlibrary.ru

10. benonyukun B.E., 3aukun JI.A., Hunenrok FO.M. Kypc obmeit ¢puznku.OcHOBBI GU3HKH. YUeo.
nocobwue: ans By3oB. B2 1. T.2. KBanTtoBas u crarucrtudeckas ¢usmuka. Tepmonunamuka /Ilon
pen. FO.M. nunentoka.-2-¢ us ., ucnp.-M.: ®UIMATIINUT, 2007.-608 c. www/studentlibrary.ru.

11. CuByxun /JI.B. O0mmii kypc ¢usuku: Yued.mocodbue: s By3oB. B 5 1. T.1. Mexanuka. T.2.
TepMmonuHaMuka W MOJEKYJsSipHas (Qusnka.-5-¢ mza., ucnp.-M.: OUIMATIINUT, 2006.-544 c.
www/studentlibrary.ru

12. N.E. HUponos. ®Pusuka makpocucteM. OCHOBHBIE 3aKOHBI: yueOHOe mocobue.-4y u3a.-M.:
BUHOM. Jlaboparopust 3Hanwmii, 2009.-207 c. wwwi/studentlibrary.ru

13. MonekynapHas ¢usuka u TepMmoamHamuka.-M.: OU3MATIIUT, 2005. -208 c.
wwwy/studentlibrary.ru.

14. le63yxoBa N.I'., AnekoB A.M., Jlenkos I'.B. MonekynspHuas ¢usnka. 3agaqHUK-TIPAKTUKYM
no obmieit pusuke. Yacte 1. Yuebnoe mocodue - Hampuuk: KbI'Y, 2012. — 79 c.

15. [e63yxoBa W.I'., anues C.T. JlabopaTopHBIi NPAaKTUKyM IO MOJIEKYJISPHON (QH3MKE.
Yuebnoe nmocodue, Hanpunk: KBI'Y, 1999. — 109 c.

16 . Ie63yxoBa WM.I'., ApxectoB P.X. Monekynspuas ¢usuka. JlaGopaTOpHBI MNPaKTHKYM.

VYueounoe nmocodue - Hanpuuk: KBI'Y. 2008. — 124 c.
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7.2. lonoTHUTeIbLHAS JUTEpaTypa:

1. 3epuos B./I. KoncnekT nekiuu o pusuke. Yacts 1.- Mocksa: TOHTU, 1926.
http://www.knigafund.ru/books/106038

2. 3epuos B.JI. Koncnekt nexuuu mo pusuke. Yacts 2.- Mocksa: TOHTU, 1926.
http://www.knigafund.ru/books/106038

3. CuByxun /I.B. O6mui#i xypc ¢pusuxu: yd.nmocodbue st By30B.B 5 Tomax. -4-e u3n., Mockaa:

OU3SMATIIUT: uza-8o MOTU, Mocksa, 2005. 560 c. http://www.knigafund.ru/books/106038

. ®erinman P. u np. DelitnmManoBckue JeKIuy 1o ¢usuke. M.: Mup. 1977.

. Kutrens Y., Haiit V., Pynepman M. Mexanuka. M.: Hayxka. 1983.

. [Tons P.B. MexaHnuka, akyctuka u yuenue o teriore. M.: Hayka. 1971.

. CasenbeB U.B. Kypc ¢uzuku. T. 1-2. M.: Hayka. 1986.

. HoBogsopckast E.M., [Imutpues 3.M. MeTonrka npoBeIeHUs YIIpaxXHEHUH 10 (PU3HUKE BO BTY3e.

M.: BIII. 1981.

9. Uponos U.E. OcuoBel Mexanuku. M.: Hayxka. 1981.

10.Tpodumona T. U. Kypc puzuxu. T.1. M.: Beicuras mkoma. 2003.

11. T'unes A.A. IlpakTukyM 1o pemieHuro 3a1ad B TexunueckoM By3e. C.-116.: Jlanb. 2008.

12. PermkeBud A.I1. @usuka. 3agaunuk 10-11 k. M., «JIpoday, 2000r., 204 c.

Kuxoun A.K., Kuxonn U.K. Monekynsapras ¢puszuka. M. Hayka. 1976.

13. MarseeB A. H. Monekynsipaas ¢usuka. M.: Beicimas mkomna. 1987.

14. Tunzoypr BJL., Jleun JI.M., CuByxun JI.B., flkoBneB U A. (Ilox pen. /1.B. CuByxuna).
COopnuK 3a1a4 110 00uIeMy Kypey Gpusuku. TepMoanHaMuKa U MOJIEKy IsipHas Gpusuka. M.:
Hayka, 1988.

15. Yepros A.I'., BopoOneB A.A. 3anaunuk o pusnke yuedHoe nocodbue 4-oe nzganue M.:

0o N O O &~

Briciras mikosna,1981.

16. @. Peiid. Cratuctuueckas pusuka. bepkneeBckuii kype pusuku. T.5.M.: Hayka, 1986.

17. P.®eitaman, Plleitton, M.Connc. @eitnmanoBckue Jekiuu 1o gusuke. Boim.4. Kunernka.
Tennora. 38yk. M. Mup.1977.

19. Kacaumposa O.H., MatseeB A.H., [Tonos B.B. /mox o6meit pen. A.H. MarBeeBa. Meronuka
peleHus 3a1a4 Mo MOJIeKyIsipHO# pusuke. M.: nuza-so MI'Y. 1982,

20. PeiBkuH A.A. u np. CripaBouHMK 10 MatemaTuke. M3a-Bo «Briciias mkona», M. 1975r., 554c.

21. Jlo6omok B.A., Psbomanka K.II., Illynmumosa O.1. CnpaBouHUK MO 3JIEMEHTApHOH (U3HKe.
N3n-Bo: «HaykoBa gymka». Kues, 1975r. 448c.

22. boncyn A.U., T'ansixkeBuu b.K. ®usnka B 9K3aMeHAIIMOHHBIX BOIpOcax M oTBeTax. M., Alipuc
Ponsd, 1997r., 319 c.

7.4. Ilepuoouueckue uzoanus (cazema, 6eCMHUK, OI0JIEMEHb, HCYPHAT)
OTtaenpHBIC CTATHU MO JAHHOW AUCHUIUIMHE OMYOJIMKOBAHBI B PA3IMYHBIX (PU3NIESCKUX KypHAIAX.

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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http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.mathnet.ru/
http://www.iprbookshop.ru/
http://www.ufn.ru/
http://lib.kbsu.ru/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

061141/!6 uH@OpMaI/;MOHHble, Cnpaeo4Hble U NOUCKosble!

1. CmpaBounas npaBoBas cuctema «["apant». URL: http://www.garant.ru.

2. CmpaBounas npaBoBas cuctema «Koucynasrantlhmrocy. URL: http://www. consultant.ru

Neri/m | HammenoBanue Kpatkas Anpec caiita Ycnosus
3IIEKTPOHHOTO XapaKTEPUCTHKA JIOCTyTa
pecypca
1. «Web of Science» | ABropurerHas http://www.isiknowledge.com/ Hoctyn o IP-
(WOS) MOJIUTEMaTHYeCcKast aapecam KBI'Y
pedepaTuBHO-
oubrorpapuyeckas
1 HAyKOMETpUUECKast
0a3a JaHHBIX, B
KOTOpOH
WHJIEKCUPYIOTCS
okono 12,5
TBIC. XypPHAJIOB
2. Sciverse Scopus | PedepatuBnas u Hoctyn o IP-
W31aTeNbCTBA aHanuTHYeckas 6aza http://www.scopus.com anpecam KBI'Y
«Qnp3eBup. Hayka | maHHBIX, comepkamas
U TEXHOJIOTUY 21.000
PeLeH3UPYEMbIX
)ypHaaiuos; 100.000
KHHUT;, 370 KHIKHBIA
cepuit
(TIpO IO KATOTITIX CST
W3IaHAN);
6,8 MIIH.
JIOKJIAJIOB U3 TPYJIOB
KoH(epeHnH
3. Hayunas DneKTpoHHAas http://elibrary.ru [onuerit nocTyn
SIIEKTPOHHAS OUOIMOTEKa HAYYHBIX
oubanorexka (HOb | myOnukarmii -
PODN) TTOJTHOTEKCTOBEIE

Bepcun okoiso 4000
nHOCTpaHHbIX U 3900
OTEYECTBEHHBIX
HaYYHBIX JKypHAaJIOB,
pedepatsl
nyOnmkanuii 20
TBHICSY KYPHAJIOB, a
TakKe onucaHus 1,5
MJTH. 3apyOC)KHBIX U
pOCCHUIMCKUX
JUCCEpPTALHH.

2800 poccuiickux
KypHAJIOB Ha
0e3BO3Me3THOM
OCHOBE
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/
http://elibrary.ru/

9bC
«KoHcynbTaHT
CTYJICHTa»

13800 m3manwmii mo
BCEM 00JIacTsIM
3HAHUH,

BKJIFOUaET Oolee
yem 12000
Y4eOHHKOB H
Y4eOHBIX TOCOOMI
s BO u CIIO, 864
HAaMMEHOBaHUU
XKypHasoB 1 917
MoOHOrpadui.

http://www.studmedlib.ru
http://www.medcollegelib.ru

[Nonuelii qoctyn
(perucTpammsi 1Mo
IP-anpecam KBI'Y)

9BC «Jlanpy»

ONEeKTPOHHBIC BEPCUH
KHHT BEAYIIAX
M3JIaTENIbCTB yUeOHOM
1 Hay4HOH
JTATEPATypPHI (B TOM
qucIe
YHUBEPCUTETCKUX
W3JIaTEeNIbCTB), TaK U
3JICKTPOHHBIC BEPCUH
MEPHOANYECKUX
H31aHUH T10
Pa3IUYHBIM 00JIaCTSIM
3HaHUL.

https://e.lanbook.com/

ITonueIi gocTyn
(perucTpammsi 1Mo
IP-anpecam KBI'Y)

HanumonansHas
DJICKTPOHHAS
oubmmoreka PI'b

OOBeTMHECHHBIH
3JIEKTPOHHBIN
KaTayor (poHI0B
POCCHIMCKUX
OMOIHNOTEK,
coepKaIuit

4 331 542
ANIEKTPOHHBIX
JIOKYMEHTOB
00pa30BaTEIBHOTO U
HAy4YHOTO XapakTepa
0 Pa3IMIHBIM
OTpacisiM 3HaHUU

https://H30.pd

Hoctym ¢
3JIEKTPOHHOTO
YUTAJILHOIO 3aj1a
ouobmuorexu KbBI'Y

OBC «IPRbooks»

107831 myOGuukanuid,
B T.4.: 19071 —
y4eOHBIX M3IaHUH,
6746 — HayyHBIX
n3nanui, 700
KoJUIeKIui, 343
)ypHana BAK, 2085
ayIUOU3JIaHUH.

http://iprbookshop.ru/

[Nonuelit qoctyn
(peructpauus 1o
IP-anpecam KBI'Y)

OBbC «OpaiiT»
g CITO

ONEKTPOHHBIE BEPCUU
y4eOHOU U HAy4IHOI
JTUTEPATYPHI
M3JIATEeIIbCTB
«Opaiit» ms CI1O u
3IEKTPOHHBIE BEPCUH
MIEPHOAMYECKUX
HU3JTaHHUH 110
Pa3IMYHBIM 00J1aCTSIM
3HAHUH.

https://www.biblio-online.ru/

[Nonuelit qoctyn
(perucTpammsi 1Mo
IP-anpecam KBI'Y)
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9. [Ipesunentckas | boxee 500 000 http://www.prlib.ru ABTOpH30BaHHBII

OMOIMOTEKA UM. | DIIEKTPOHHBIX JIOCTYTI U3
b.H. Enpriuna JIOKYMEHTOB I10 oubnuorexu (ayn.

ucropuu OTeyecTBa, No214)
poccuiickoi
roCyIapCTBEHHOCTH,
PYCCKOMY SI3BIKY U
paBy

10. 3BC KbI'y (9JIEKTPOHHBII http://lib.kbsu.ru [MonHert mocTyn

KaTayor ouma +
nonHoTekcToBast b/I)

7.6. Memoouueckue ykazanus no npo8edeHU0 PasiuyHblX Y4eOHblX 3aHamull, K Kypcosomy
NPOEKMUpPOBAHUIO U OPYUM UOAM CAMOCMOAMENbHOU pabombl

MeToanuyecKkue YKazaHud K JICKIHUOHHBIM U NPAKTHYC€CKUM 3aHATHUAM

B cucremy cpencts o0ydeHHs IUCHUIUIMHBI «DieMeHTapHas (U3MKa M MaTeMaTuKay
BXOAAT YYEOHHMKH, Y4YeOHBIE TIOCOOHMS, KypC JICKIHUHA, NPOrpaMMHOE U KOMIIBIOTEPHOE
oOecnieueHre, oOpasyioue €AUHYI0 KOMIUIEKCHYI0 Cpeay, IO3BOJIIOIIYI0 JOCTUTaTh
MOCTABJICHHBIX 1LIeJIel 00ydYeHHUS.

OcHOBHBIE KOMITOHEHTHI CUCTEMBI CPEJICTB OOYUCHHSI TUCIUTUIHHE. YIeOHUKH, YIeOHbIC U YIeOHO-
METOAMYECKHE IMMOCOOMs IO paszenaMm IUCHUIUTUHBL. [IporpamMMmHBIE CpeacTBa A MOIAEPKKH
NPENoJIaBaHMsl, MCIOJIb3yeMble B IPOIECCE CaMOCTOATENbHON pPabOThI CTYIEHTOB, YyueOHOe
nporpaMMHoe obOecrieueHue (3EKTPOHHBIN YUeOHHK, KOMIBIOTEpHBIE TECTHI U JIP. ).

CpenctBa TelNeKOMMYHUKAaUKA (B TMpOIECCE CaMOCTOSTENbHON pabOThI CTYIEHTOB),
o0ecrieunBaroIve JOCTYMHOCTh MHGOpPMAlMU s CTYIACHTOB, BOBJIEYEHHOCTh HUX B YydeOHOE
B3aMMO/ICHCTBHE, UCTIOJIb30BAHUE pecypcoB JIokabHOM cetn KBI'Y u UnaTepHer.

Komneiotepusle kmaccbl WMHcTuTyra GU3MKM W MAaTeMAaTUKH, JJIEKTPOHHbBIE —3aJIbl
ouommotexku u Uarepuer nentpa KbI'Y.

OpranuzanvoHHbIMA  (OpMaMU  TPOBEACHUSI AyAUTOPHBIX 3aHITHA MO JUCHUIUIMHE
ABIISAIOTCS JICKLUH, TPAKTUYECKUE 3aHATHUS.

OcHOBHas AUAaKTUYECKasi LEeNb JIGKUUU - (POPMUPOBAHME OPUEHTHPOBOYHON OCHOBBI IS
NOCJIEAYIOEr0 YCBOGHHUS CTYJEHTaMH Y4eOHOro wmarepuaina. JIeKuus BBIMOJMHSET Hay4HBIE,
BOCIIUTATEIbHBIE W MHPOBO33pEHUYECKHE  (YHKIMM,  SABISETCA  METOJOJOTHYECKOW |
OpraHU3alMOHHONW OCHOBOM JUIsl CaMOCTOSITEIIBHBIX 3aHATUM, PACKpBHIBACT NMOHATUWHBIN amrapar
JUCLUIUIMHBL, TPOOJIEMbI, JIOTHKY, JaeT IebHOE MNPEACTaBICHUE O MpeaMeTe, MOKa3bIBas ero
MECTO B CHCTEME HAyKH, CBSI3b C POACTBEHHBIMH JUCIMIUIMHAMH, BO30YXIaeT HHTEpec K
peaMeTy, pa3BuBaeT NpodeccuoHaIbHbIe HHTEPECH.

CopepxaHue JEKIUU YCTaHABIMBAETCS Ha OCHOBE pabouel MporpaMmbl AMCLHMILIUHBI.
KonkpeTrHoe conepikaHue JeKIUI BKIIOYAeT OCBEIICHHE 3a/lad, METOJOB U YCIIEXOB HayKH,
OCBEILIEHUE MYyTe HAyYHBIX W3bICKAaHWW, aHAIM3 HMCTOPUYECKHUX SIBICHUN; KPUTUKY M HAyYHYIO
OLICHKY COCTOSIHUSI TEOPUH U MPAKTUKU.

B nekuusx mpemnoaaBaresb, Hapsily ¢ CUCTEMAaTHYECKUM H3JI0KEHHEM (yHIaMEHTabHbIX
OCHOB HayKH, BBICKA3bIBa€T CBOU HAy4yHbIE UJEH, CBOE OTHOLIEHHE K INPEIMETY HU3Y4YEHMs, CBOE
TBOPYECKOE MOHMMAHHUE €ro CYHIHOCTH M MEPCHEKTHB pa3BUTHA. [loaroroBka k jekuuu Tpedyer
CaMoro TIIATEJIBHOTO 0TOOpa MaTepHuasa, NPUBJICUCHHS SPKUX M BBIPA3UTENbHBIX MpUMepoB. OT
JeKIMKU TpedyeTcs Takke, yToObl OHA OyJIuiia M HampaBisula CaMOCTOSTEIBHYIO MBICIHUTEIbHYIO
NeSITeIbHOCTD CTYJCHTOB, (hOpMUpOBaIa MX MUPOBO33PEHHE.

Ha nexuuu ot npenonasarens TpedyeTcs B IOMOJIHEHUE K 3HAHUSAM U MPO(eCcCHOHAIBHOMY
OTBITY MIUPOKAs JPYAUIMS, JIOTHKA apryMEHTAIlUH, YBJICYEHHOCTh CBOEU 00JIaCThIO 3HAHUH |
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BHYTPEHHSIS MOTPEOHOCTh 3aK€4b €I0 CBOMX MIIAAIINX KOJUIET - CTYACHTOB. A 3TO 3HAYUT, YTO
JEKTOPY HEOOXOJUMO BO3/I€HCTBOBATh HE TOJIBKO Ha pa3yM, HO M Ha 4UyBCTBAa CBOUX CITyLIaTeNeH.

Kaxnas nexkuus TpeOyer Takoro MOCTPOEHUs, YTOObI CTYI€HTBI MOIJIM KOHCIIEKTUPOBATH €€
B BUJE YETKO OIPAaHWYCHHBIX, IOCIEAOBATENbHBIX M B3aUMOCBSI3aHHBIX IIOJIOXKCHHUM, TE3UCOB C
BBIBOJAMU M 3aKJIIOYEHUsIMH. Bce oThenpHbIE JIEKIMU JIEKIMOHHOTO Kypca TpeOyloT MO3TOMY
B3aMMOCBS3H, IOCIENOBAaTEIBHOCTH U eAuHCTBA Lend. CyNIeCTBEHHO BAaKHOM SIBIIIETCS CBA3b
JIEKIIMOHHOT'O MaTepuasa ¢ ApyruMU KypcaMH U BULAMU 00yUYeHHS.

Ha BBOIHOI JEKIIMM YCTaHABIMBAETCS CBS3b JIEKIMOHHOIO MaTepHala ¢ y4eOHUKaMH H
yueOHbIMH TIocoOusiMU. DopMa M3II0KEHUS ONpeNeNsIeTcsl WHIANBUIYaIbHBIMH OCOOCHHOCTSIMH,
METOANYECKON TOATOTOBICHHOCTBIO, TMEJAarornyeckoil KBan(puKauuei mpernoaaBaTelis, a Takxke
CoJIepKaHUEM U 33Ja4yaMHy JICKLIUHU, HAJTMYMEM HArJIAIHBIX IIOCOOMH, CTENEHbBIO MOATOTOBICHHOCTH
CTyaeHToB. Ha 3akiIiouuMTenbHOM JIEKIUH MOABOAST UTOTH paboOThHl MO BCEMY KypCy, BHUMaHHE
CTYACHTOB O0OpallalOT Ha MPAKTHYECKYI0 pEaM3alUI0 IOJYYEHHBIX 3HAHWH, PEKOMEHIYIOT
JUTEPATYpy Ui AATbHEHUIIETro N3y4YEHUs pa3IMyHbIX IPO0JIeM TaHHOM 00JIaCTH HayKH.

Meroandecku Jiekuus JODKHA OBITh HA COBPEMEHHOM YPOBHE HAayKH, UIMETh 3aKOHUYEHHBIN
XapakTep OCBCIUICHUS OMPEEICHHON TeMbl, 00JiagaTh CHJIOW JIOTHYECKOW apryMEHTalluu,
COJZIEp’KaTh XOpOILIO IPOAYMaHHBIE HJUIIOCTPUPOBAHHBIE INPUMEDPBI; JaBaThb HAIPABICHUE IUIA
CaMOCTOSITENIbHOW pabOThl CTYAEHTOB; OBbITh JOCTYMHOH MJIi BOCHPHUSTHS COOTBETCTBYIOLIECH
ayIUTOPHUEN.

Ilon nMOCTYMHOCTBIO  JIGKIIMM  TIOHUMAeTcs  oOpalieHWe K TpaHHIE  BBICIIUX
MHTEJJIEKTYaJIbHBIX BO3MOYKHOCTEH CTYIEHTOB. JIEKTOpY HE cieayeT OpHUEHTHpPOBAaThCS Kak Ha
¢J1a00 MOJrOTOBJICHHBIX CTYACHTOB, TaK U Ha 0CO00 OJapeHHBIX CTYAEeHTOB. OpUEHTHPOM JOJKHBI
OBITh CTYACHTHI, YCIIEBAIOIIUME MO JaHHOMY INPEIAMETY, NPEACTABIAIONIME OCHOBHOW COCTaB
JIEKLMOHHBIX IOTOKOB.

Ilegarornyeckas 3QGEKTUBHOCTh JIEKIMM IO MJaHHOMY Kypcy YCHJIMBAaeTcs Ha
IIPAKTUYECKUX 3aHATHUSAX.

[IpenonaBaTens NOJKEH MPOBOAUTH 3aHATHS B IOATOTOBICHHOM I 3TOro ayauropuu. OH
JIOJKEH OBITh OJATOTOBJIEH K 3aHATHIO, UMETh IUIaH WIIM KOHCIIEKT JICKLIUH.

B nexnnoHHOW ayIMTOPHH NMPENOAABaTENb TOJDKEH IOJIb30BAaThCA JOCKOW UIS M3JI0KCHHUS
MaTepHaia, OMHMCAHUS CXEM, PUCYHKOB, TaOnuil. I1o BO3MOXHOCTH HEOOXOAMMO HCIOJIB30BaHUE
HaIISITHBIX TIOCOOMH M ayauoBu3yaibHbIX cpeacTs, MKT.

[IperonaBaTens MOMKEH ObITH ApykemoOeH K cryaeHTaM. OH  J0DKeH  OBITh
TpeOOBaTEIIbHBIM HE TOJNBKO K CTyJIEHTaM, HO U K caMOMy cebe, TeM CaMbIM 3aBOEBBHIBas Y
CTYJEHTOB aBTOPUTET U YBaXCHHUE.

Matepuan JOKEH JIOTMUECKH IIOCIENO0BAaTEIbHO M3JIaraTbCsl U COAEpPXkaTh AJIEMEHTHI
HOBU3HBL. Peub MODKHA OBITH TPABWIIBHOM M TOYHOH. TemMm 4YTEeHHs JIEKIMW JOJDKEH OBITh
€CTECTBEHHBIM. JIEKTOp NOJKEH MOMOYb CTYAEHTaM IOHATh JIOTMKY IOCTPOEHHUS KOHKPETHOTO
y4eOHOro MaTepuana, BbIJIENIATh IJIaBHOE M 00palliaTh BHUMAHUE CTYI€HTOB Ha (PM3NYECKUI CMBICIT
MOJy4aeMbIX Pe3yJIbTaTOB M (PU3HMUECKUX BEIUYHH.

[IpenonaBaTens JOJKEH:

- IPEAOCTaBUTH CTYJEHTaM HMCTOYHUKHU OMOJHUTEIbHONH HWH(POpPMAIMU MO JUCHUIUIMHE.
Jluteparypy Lenecoodpa3HoO JeIUTh HA OCHOBHYIO U JIOMOJHUTEIbHYIO;

- IIOOLLPSITH BOIIPOCHI OT CTYAEHTOB ¥ TPAaMOTHO OTBEYATh HA 3TH BOIIPOCHI.

- paboTaTth Haj yriayOJleHHEM M 3aKpelUIeHHMEM JIEKI[MOHHOIO MaTepualla, MOIy4eHUEeM
CTYZICHTAaMH YMEHUHN M HAaBBIKOB, PEAYCMOTPEHHBIX YU€OHOH MPOrpaMMOi.

Ilepen Tem, Kak HayaTb pEUICHME 3alad HA IPAKTUYECKOM 3aHATUM B ayIJUTOPHH,
HE00XO0IMMO TMPOBECTH OINPOC MO JAHHOM TeMe, BBINHCATh CO CTYACHTaMH Ha JIOCKE HEOOXOIUMBIE
(opMyIbl, pa3bsICHUTB UX CYTh, PA3MEPHOCTH BEJIUYNH, U TOJIBKO 3aT€M HaYMHATh PEIICHUE 3a/1a4.

B cucremy cpenctB oOydeHus AUCHUIUIMHBL «DIEMEHTapHas (U3MKa M MaTEeMaTUKa»

BXOJAT Y4YeOHMKH, YydeOHble ™OcoOus, Kypc JIeKIHH, MporpaMMHOE M KOMIIBIOTEPHOE
obecrieyeHue, oOpasylolMe €AUHYI0 KOMIUICKCHYIO Cpely, MO3BOJSIOUIYI0 JOCTHraTh
MOCTaBJICHHBIX LieJei 00ydeHHUs.
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OcHOBHBIE KOMITOHEHTHI CUCTEMBI CPEJICTB O0YUCHHSI TUCIUTUIHHE: YIeOHUKH, YIeOHbIe U YIeOHO-
METOIMYECcKHe MOocoOUs Mo pazaenaM AUCHUILUIMHBL [IporpamMMHbIe CpencTBa AJs MOANEPIKKH
IpenojaBaHusi, HUCIHOJIb3yeMble B IMPOLIECCE CaMOCTOSTENbHONM pabOThl CTYACHTOB, Y4eOHOe
nporpaMmmMHoe o0ecredeHne (EKTPOHHBIN YyIeOHUK, KOMITBIOTEPHBIC TECTHI U JIp.).

CpenctBa TeJIEeKOMMYHUKAIMH (B TpOIECCe CaMOCTOSITENIBHOM padOThl  CTYJEHTOB),
o0ecrieunBaroIve JOCTYMHOCTh MHGOpPMAlMU [Js CTYACHTOB, BOBJIICYEHHOCTh HUX B YyueOHOE
B3aMMO/ICHCTBUE, UCTIOJIb30BAHUE pecypcoB JIokanbHOM cetn KBI'Y u UnTepHer.

Kommerotepusie knaccel MHcTUTyTa (GU3UMKM W MaTEeMaTHKH, JJICKTPOHHBIC —3ajbl
o6ubmmorexu u Murepuer uentpa KbI'Y.

OpranuzanioHHBIMA  ()OpMaMU  TPOBEACHHUS] AYAUTOPHBIX 3aHITHA MO TUCIUIUINHE
SIBJISTFOTCSI JIEKIIUHU, TIPAKTHUECKUE 3aHSATHS.

OcHoBHasl AWNAaKTHYECKasl [ENb JIEKIUU - (OPMUPOBAHUE OPUCHTUPOBOYHON OCHOBBI JISI
MOCNEAYIOLIET0 YCBOEHUSI CTYAGHTaMH yueOHoro marepuana. Jlekuus BBIIOJTHSET Hay4dHBIE,
BOCIHUTATEIbHBIE UM  MHUPOBO33pEHYECKHME  (DYHKUMHU, SBISETCA  METOHOJOTHYECKOW U
OPraHU3aIMOHHON OCHOBOW JJISI CAMOCTOATENIbHBIX 3aHSITHUM, PACKPHIBAET MOHATHIHBIN ammapar
JTUCIUIUIMHBI, MPOOJeMbl, JIOTUKY, JAaeT LEIbHOE IpEeACTaBIeHHE O IpelMeTe, MOoKa3biBas ero
MECTO B CHCTEME HAyKH, CBsSI3b C POJCTBEHHBIMHM ITUCIMIUIMHAMH, BO30YKIAeT HHTEpPEC K
npeaMeTy, pa3BuBaeT NpodeccuoHaIbHbIe HHTEPECHI.

CopnepxaHue JEKIIMU YCTAaHABIMBACTCS HA OCHOBE pabouell MporpaMMbl JAUCIHUILTAHBL
KoHkpeTHOE cozpepikaHMe JEKLUMH BKIIOYAET OCBELICHHE 3aJady, METOJOB M YCIEXOB HayKH,
OCBCILIEHUE TMyTe HAYYHBIX W3BICKAHWW, aHAIN3 HMCTOPUYECKUX SBICHHUN; KPUTHKY W HAyYHYIO
OIICHKY COCTOSIHUSI TEOPUH U TPAKTUKH.

B nexmusx mpemnogaBarens, HapsSAy ¢ CUCTEMAaTHUYECKUM H3JIOKCHHEM ()yHIaMEHTATbHBIX
OCHOB HayKH, BBICKA3bIBa€T CBOU HAy4yHbIE UJEH, CBOE OTHOLIEHHE K NPEIMETY HU3Yy4YEHMs, CBOE
TBOpYECKOE MOHMUMAaHHE €ro CYIIHOCTH W MepCHeKTuB pa3BuTHs. [loaroroBka k jekuuu Tpedyer
caMoro TIIATEIbHOrO0 OTOOpa Marepuala, MPUBJICUYEHHUS SPKUX U BBIPA3UTENbHBIX IpuMepoB. OT
JeKIuu TpedyeTcsl Takke, 4ToObl OHa Oyuiia M Hampapisla CaMOCTOSITENbHYIO MBICIUTEIbHYIO
JEeSTeNIbHOCTh CTYIEHTOB, (OPMHUpPOBaIa UX MUPOBO33PEHHE.

Ha nexnuu ot npenoaasarens TpeOyeTcs B JOMOJHEHNE K 3HAHUSAM U MPOo(ecCHoHAIbHOMY
OIBITY MIUPOKAs SPYAUIMS, JIOTHKA apryMEHTAIlUH, YBJICYEHHOCTh CBOEU 00JIaCThIO 3HAHUMA |
BHYTPEHHSIS MOTPEOHOCTh 3aK€4b €10 CBOMX MIIAAIINX KOJUIET - CTYACHTOB. A 3TO 3HAYUT, YTO
JICKTOPY HEOOXOAUMO BO3/ICHCTBOBAThH HE TOJIBKO HA pa3yM, HO U Ha YYBCTBA CBOMX CITYIIATEIICH.

Kaxxnas nekmust TpeOyeT Takoro moCTPOEHUs, YTOOBI CTYIEHTHI MOTJIM KOHCIIEKTUPOBAThH €€
B BUJIC€ YETKO OTPAHUYEHHBIX, MOCJIEIOBATEIbHBIX M B3aMMOCBS3aHHBIX MOJIOKEHUN, TE3UCOB C
BBIBOJIAaMU U 3aKJIIOUEHUSMHU. Bce OTIenbHBIC JEKIUH JICKIIMOHHOTO Kypca TpeOyIT MOATOMY
B3aUMOCBSI3H, IOCJIENI0BATEILHOCTH U €AMHCTBA Liefu. CyleCTBEHHO Ba)XXHOU SIBISIETCS CBS3b
JIEKIIMOHHOT'O MaTepuaia ¢ APyruMU KypcaMu U BUJIAMU 00y4YeHUS.

Ha BBOAHOMN JNEKLMM yCTaHABIMBAETCS CBA3b JICKIIMOHHOIO MaTepuaja ¢ y4yeOHMKaMHu M
yueOHBIMU TIocoOusIMH. DopMa H3JI0KEHUS ONpeAeNsieTCs MHIWBUIYATbHBIMH OCOOCHHOCTSIMH,
METOJUYECKON MOATOTOBICHHOCTHIO, MEIarornyeckor KpaluduKalue mnpernojaBaTelis, a TaKxke
coJlep’KaHUEM U 3a/ladyaMHy JIEKIIH, HATMYMEM HATrJISIIHBIX TOCOOUH, CTENEHbIO TOITOTOBIEHHOCTH
cTyneHToB. Ha 3akirounTenbHON JIEKUMU MOABOAST MTOTH paboOThl MO BCEMY KypCy, BHUMAaHHE
CTYJICHTOB OOpamaroT Ha NPAKTHYECKYI pEeaM3alMi0 TOMYyYEHHBIX 3HAHUH, PEKOMEHIYIOT
JTUTEPaATypy Ul JATBHEHUIIEro N3Y4eHUs Pa3IMUHbIX IPOOJIEM JaHHOH 00JIaCTH HAYKH.

MeTonudecku JeKIus T0JDKHA OBITh HA COBPEMEHHOM yPOBHE HAyKH, UMETh 3aKOHUEHHBIH
XapakTep OCBELICHHsI OMpPEIeNCHHONM TeMbl, 00JIaaTh CHJION JIOTMYECKOH apryMeHTaluH,
COJIep’KaTh XOPOIIO TPOAYMaHHBIC WJUTFOCTPUPOBAHHBIC MPUMEpPHI; JaBaTh HAIMpaBIICHUE IS
CaMOCTOSITENIbHOW paboThl CTYACHTOB; OBITH JOCTYMHOH MJii BOCHPHUSTHS COOTBETCTBYIOIICH
ayAUTOpHE.

[Ton AOCTYNMHOCTBIO  JIEKIMM  TMOHUMAaeTcsl  OOpalleHHe K TpaHHIle  BBICIIUX
MHTEJJIEKTYaJIbHBIX BO3MOXKHOCTEW CTyIeHTOB. JIEKTOpy HE cieayeT OpHUEHTHpPOBAThCS Kak Ha
c1a00 MOJATrOTOBIIEHHBIX CTYJEHTOB, TaK U Ha 0CO00 01apEHHBIX CTYACHTOB. OPHUEHTUPOM JIOJKHBI
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OBITH CTYACHTHI, YCIIEBAIOIIME MO MJAHHOMY MPEIMETy, NpPEICTABISIONINE OCHOBHOH COCTaB
JIEKIIMOHHBIX TOTOKOB.

[lemarornyeckas 3¢ (}EeKTUBHOCTh JIEKIMI 10 JaHHOMY Kypcy YCWIMBAaeTcs Ha
MPaKTUYECKUX 3aHSATHUSX.

[IpenonaBatenb NOMKEH NPOBOAUTH 3aHATHS B MOATOTOBIEHHOM NI 3TOro aynutopu. OH
JOJI’KEH OBITH MOATOTOBJICH K 3aHSATHIO, HIMETh IIJIaH UM KOHCTICKT JIEKIIUH.

B 5ekumoHHON ayuTOpUM MpenoJaBaTeab JOJDKEH MOJIb30BATHCS JOCKOW IS W3JIOKEHUS
MaTepuaina, OMUCAHHs CXEM, PUCYHKOB, TaOmuil. [1o BO3MOXXHOCTH HEOOXOIUMO HCIIOH30BAHHE
HaIJISITHBIX TIOCOOMH M ayanoBu3yaibHbIX cpeacts, MKT.

[IperonaBaTens OMKEH OBITH ApykemoOeH K cryaeHTaM. OH  J0DKeH  OBITh
TpeOOBaTEeNbHBIM HE TOJBKO K CTyJEHTaM, HO MU K caMoMy ce0e, TeM caMbIM 3aBOEBBIBAS Yy
CTYJICHTOB aBTOPUTET U YBAKECHHUE.

Marepuan JOJDKEH JIOTMYECKH MOCIEAOBATEIbHO U3JIaraTbCsl M COAEPKATh DIIEMEHTHI
HOBU3HBI. Peub momkHa OBITh TPAaBWIBHOM W TOYHOW. TeMm 4YTeHHs JEKIHUU JOJHKEH OBITh
€CTECTBEHHBIM. JIEKTOp MOJKEH MOMOYb CTYAEHTaM IOHATh JOTHMKY HOCTPOEHUS KOHKPETHOTO
yue0HOro MaTepuasa, BeIICIATh TJIaBHOE U 00paliaTh BHUMAHHUE CTY/ICHTOB Ha (PU3UYECKUIT CMBICI
MOJIy4aeMBIX PE3yIbTaTOB U (PU3UUYECKUX BEIUYMH.

[IpenonaBaTens NOJKEH:

- IpPEIOCTaBUTh CTYJEHTaM HCTOYHUKU JOMOJHUTENBbHON HH(OpPMALMM MO AUCLUUILIIMHE.
Jlutepatypy 1eiaecooOpa3HoO IeTUTh Ha OCHOBHYIO U IONIOJHUTEIBHYIO;

- IOOIPATH BOMPOCHI OT CTYJIEHTOB U TPAMOTHO OTBEYATh HA 3TU BOIIPOCHI.

- pabortarh Haj yrayOJeHHEM M 3aKpeIUICHHEM JIEKIIMOHHOTO MaTepuaiia, MOJyYeHHEeM
CTyJICHTaMH YMEHHUM U HaBBIKOB, MPEyCMOTPEHHBIX Y4€OHOU MTPOrpaMMOii.

Ilepeq Tem, kak HayaTh pEIICHHE 3aJad Ha MPAKTUYECKOM 3aHSATUHM B ayJIUTOpPHH,
HE00XO0IUMO MPOBECTH OMPOC MO AAHHON TeMe, BBIIUCATh CO CTYJCHTaMU Ha JOCKE HEOOXOIUMbIe
(bopMyITBbI, pa3bCHUTH HX CYTh, PA3MEPHOCTH BEITUYHH, U TOJIHKO 3aTeM HAYMHATH PEIICHUE 3a/1a.

8. Mameputmmo-mexuuuecxoe obecneuenue 0ucuunﬂuubl

8.1. Tpebosanus Kk MamepuarbHO-MeXHULECKOM) 0OeCnedeHuro
Jlns peanu3anuu pabodedl mporpaMMbl JUCIUIUIMHBI UMEIOTCS CICIUATBHBIC MOMEIICHHUS
JUTS. TIPOBE/ICHUS 3aHATHH JIGKIIMOHHOTO W CEMHHAPCKOTO THIIA, TPYIIIOBBIX M WHIMBHIYaTbHBIX
KOHCYJIbTAI[Mi, TEKYIIEr0 KOHTPOJSI U MPOMEKYTOUYHOHM aTTECTAllMH, a TAaKKe MOMEIICHUS IS
CaMOCTOSITENIbHOW pabOThl M TOMEIIEHHsSI ISl XpaHeHHs] M MPOQUIAKTHIECKOTO O0CITYy)KMBaHUS
obopynoBanusi. CrenuaibHble TMOMEIICHHUS YKOMIUIEKTOBAaHBI CIECIMAIN3UPOBAHHONW MEOCNbI0 H
TEXHUYECKHUMHU CpEICTBA OOYYCHUS, CIYXKAINUMH Ui TPEACTaBICHUS HHPOPMAIUU OOJIBIIOH
ayJUTOPUH.
Jlnist IpoBeZICHUS 3aHATHH JICKIIMOHHOTO THIIA UMEIOTCS IEMOHCTPAIIMOHHOE 000PYI0BaHUE
U y4eOHO-HAaIJIAHbIE TIOCOOHS.
[Ipu mpoBeneHny 3aHATHN JEKIIMOHHOTO/ CEMUHAPCKOTO THIIA 3aHATHUN UCIIOTB3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue:
- TIpoayxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);
AnTtuBHpycHOe Tporpammuoe obecmeueHue Kaspersky Endpoint Security CranmapTHbIit
Russian Edition;
€80000HO pacnpocmpansemvle nPOSPAMMbL:
— Academic MarthCAD License - maremaTHueckoe MpPOTpaMMHOE OOCCIICUCHHUE,
KOTOPOE IMO3BOJISCT BBIMOJIHATh, aHAIM3UPOBATH BAKHEUIITNE MHIKCHEPHBIC PaCUeThl
1 OOMEHUBATLCS MU,
—  WinZip mst Windows - mporpamm ist CKaTHsl U PacliakoOBKH (aiiios;
— Adobe Reader st Windows — nporpamma anst urenust PDF daiinos;

60



— Far Manager - KOHCONbHBIN (HallIOBBIH MEHEMIKEp ISl ONEPAallMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.
IIpu ocymecTBIeHHMH O00pa30BaTEIBHOTO MpoOLEcca CTYACHTAaMH U IIPErojaBaTelieM
HCIIONB3YIOTCS cienyromue uHbopmarmoHHo crpaBounbie cucteMmbl: DBC «Ailludpoyke», DbC
«Koncynbrant crynenta», CIIC «Koncynprant matocy, CIIC «I"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OJisl UHBANUOO8 U JUY C OSPAHUYEHHbIMU
B03MOACHOCMAMU 300POBbS

JUiss CTYIEHTOB C OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 37J0POBBSI CO3JAaHBI CIEIUATbHBIE
yCJIOBHS IS odydeHust oopazoBanus (aya. 145 T'K). B nemsix 7ocTynmHOCTH MOTy4YeHUs BBICIIETO
oOpa3oBaHusl TIO 00pa3oBaTeNbHBIM IMPOrpPaMMaM WHBATUAAMH W JIUIAMH C OTPAaHHYCHHBIMU
BO3MOXXHOCTSIMU 3/]0POBbSI YHUBEPCUTETOM 00ECIIeUNBAETCS:

1. AnpTepHaTuBHAs Bepcusi OQUIIUATBHOTO caiiTa B ceTu «VHTepHeT» s CIa0OBHISAINX

2. JIns vHBAMIOB C HAPYIICHUSIMHU 3pCeHUS (CTa00BHUISIINE, CICTIBIC)

- TPUCYTCTBHE AaCCHCTEHTAa, OKa3bIBAIOMIETO OOydaromeMycs HEOOXOANUMYIO ITOMOIIb,
nyOnupoBaHUe BCIyX CHPaBOYHOM HH(OpPMALMKM O paclMCaHUM YYeOHBIX 3aHITHN; HaTU4He
CpPeACTB JUI YCWIEHHS OCTaTOYHOTO 3pEHHUs, OpaillieBCKOM KOMITBIOTEPHOM TEXHHUKH,
BUJICOYBEIMUYUTENEH, TPOrpaMM HEBU3YAIbHOIO JOCTYNA K HHPOPMAIUH, IPOTPaMM-CHUHTE3aTOPOB
peun ¥ APYTUX TEXHUYECKUX CPEICTB MpHeMa-liepenadyn y4eOHoW HH(OpManuu B JOCTYITHBIX
dbopMax IIs CTYICHTOB C HAPYIICHUSIMU 3PCHUS;

- 3a/1aHUA JUIS BBITIOJTHEHUS Ha 9K3aMEHE 3aUUTHIBAIOTCSI ACCUCTEHTOM;

- THUCHMEHHBIC 3a/laHusl BBIMOJHSIOTCS Ha OyMmare, HATUKTOBBIBAIOTCS ACCHUCTEHTY
00ydJarommMmces;

3.1 WHBaIWAOB M JHI] C OTPAHMYEHHBIMA BO3MOXKHOCTSIMH 3JI0POBbS IO CIYXY
(cmabocrnpIramue, TIIyxue):

- Ha 3a4yeTe/’3K3aMeHEe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIIUN CTYIEHTY HEOOXOIMMYIO
TEXHUUYECKYIO MTOMOIIb C YU€TOM MHAMBHAYaJbHBIX O0COOEHHOCTEH (OH MOMOraeT 3aHATh padboyee
MECTO, IEPEIBUTATHCS, TPOYUTATH U OPOPMUTH 3aJaHKE, B TOM YHCIIC 3aMUCHIBASI IO/ TUKTOBKY);

- 3a4eT/3K3aMeH IPOBOJUTCS B MUCHbMEHHOU opMme;

4. Jlns WHBAIMJIOB W JUI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3[I0OPOBBS, HMMEIOIIUX
HapyIICHUs ONOPHO-ABUTATEIbHOIO ammapara, Co3JaHbl MaTepualbHO-TEXHUYECKUE YCJIOBHUSA
o0ecreynBamoIue BO3MOXXHOCTb OECIPENATCTBEHHOTO JOCTyNa oO0ydJamomuxcs B ydeOHbIE
MOMEIEHUS, OOBEKTYy NUTAHMs, TyaJleTHble U JpYyrue TMOMENICHUs YHUBEPCHUTETa, a TakKke
npeObIBaHMS B YKA3aHHBIX MOMEIIECHUAX (HAIUYNE PACIIMPEHHBIX TBEPHBIX MMPOEMOB, MOPYIHEH U
JIPYTUX TPUCTIOCOOICHUI).

- TMHCHMEHHBIC 3aJaHUs BBIMIONHAIOTCS HAa KOMIIBIOTEPE CO CHEIUATU3HPOBAHHBIM
POrpaMMHBIM 00ecTIeYeHUEM WIIM HAIUKTOBBIBAIOTCS ACCUCTEHTY;,

- 110 JKEJIAaHWIO CTYACHTA YK3aMEH MPOBOJIUTCS B YCTHOU (hopme.

OObyuaromuecs U3 YUCla JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3710POBbsI 00€CIIeUeHbI
AJIEKTPOHHBIMU 00pa30BaTELHBIMU pecypcaMu B GopMax, aJlaiTUPOBAHHBIX K OTPAHUYCHUSIM UX
3JI0POBBA.
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9. JIuct n3MeHeHuii (10N0IHeHUIT) B padoyeii nporpaMme IHCHUIIMHBI
B pabouyio mporpamMmy 1o JUCHUILTHHE «JJIeMeHTapHas (pu3nKa 1 MaTeMaTuKa»
no HarpasieHuto nmoarotoBku 03.03.02 dusuka (IIpopwmik: «MenuuuHckas Gu3nKa»)
Ha 2022-2023 yueOHbIi Tof

Ne JunemeHT (myHkT) PII/]
n/n

IlepeyeHb BHOCUMBIX U3MEHEHHH
(momoyiHeHHit)

IIpumeyanue

OO6cyxeHa U peKOMEH/I0BaHa Ha 3aceiaHuu Kadenpbl TeopeTHueckoil U 3KCIIepUMEHTaIbHON

du3uKu

[TpoTtokon Ne __oT «__»

3aBenyromnmii kageapoit

20 I.
/ M.X. X0OKOHOB
MOIMHKCH d.N.0.
» 20 T.
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IIpuniaoxenue 2.

Pacnpeoenenue konmponvhvix meponpusmuii o petmun2080Ll cucmeme OYeHKU
ycnesaemocmu 00y4eHus

MakcumanbHbI| Pacnpenesienne no
Ne KoHTposbHbIE MepPOTIPUATUSA
oasa KOHTPOJIbHBIM TOYKAM
1 Touka — 3
1. [Tocemenue 3ausTit 10 2 Touka — 3
3 Touka — 4
1 Touka — 6
2. Komnmoxsuym 18 2 Touka — 6
3 Touka — 6
1 Touka — 6
3. TectupoBanue 18 2 Touka — 6
3 Touka — 6
1 Touka — 8
4. | KonrponbHas pabota (MHBIE POPMBI) 24 2 Touka — 8
3 Touka — 8
1 Touka — 23
5. HTOrO 70 2 Touka — 23
3 Touka — 24




Ipuioxenne 3.

Texyuuii 1 pyoe:KHbIH KOHTPOJIb

CtyneHt HMEET
36-45 0amIoB 11O
UTOTaM TEKYIIEro |
pyOeKHOTO KOHTPOJIS,
Ha  DK3aMcHE Jau
MMOJHBIA OTBET TOJLKO
Ha oauH Bompoc. [Ipu

peleHIH 3ajaq
oOyJaromuiics

JIOTTyCKaeT rpyosbIe
OLIINOKH, Jaer
HEBEPHYIO OIICHKY
CHTyallud W  PeIICHO

Meree 50 % 3amau.

OIWH  BOMPOC U
YaCTUYHO
(MOJTHOCTBIO)
OTBETHJI HA BTOPOM.
Crynent umeer 46-

60 0aJioB o
UTOTaM TEKYIIEro M
pyOexxHOTO
KOHTPOJIS, Ha
JK3aMCHE an
MOJIHEIA OTBET Ha
OIIMH BONPOC WIU
YaCTHYHO  OTBETHI
Ha 00a Borpoca.
CtyneHt

OIIMH  BOMPOC U
YaCTUYHO
(IOJTHOCTBIO)
OTBETHJI HA BTOPOU.
Crynent umeert 61 —

65 OayoB o
HUTOTaM TCKYLICTO U
pyOeKHOTO

KOHTPOJIS, Ha
IK3aMEHE nan

MOJHBEIA OTBET Ha
OIMUH  BOMNPOC H
YaCTUYHO  OTBETHII
Ha BTOpoH. CTyneHT
nmeer 66-70 OamioB

|CeMeCTp [Ixana oreHuBaHusg
0-35 6anos 36-50 OamnoB 51-60 6amnoB 56-70 6amnoB

1 YactuuHoe [TonHoe nnu | [TonHoe nnu | [TonHoe nocemienue
MTOCEIICHUE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCeIIeHNe MOCeIIeHNE 3aHATHUH.
3aHATHIA. ayAUTOPHBIX ayAUTOPHBIX [Tonnoe
HeynosnerBopurens | 3aHatuil. YacTU4HOE | 3aHATUN. BBIIIOJTHEHUE u
HOE BBIIIOJIHEHHE | BBIMIOJIHEHUE [Tonnoe 3aluTa
MPaKTUYECKUX MPaKTUYECKUX BBITIOJIHEHUE MPaKTUYECKUX
pabor. [Tnoxas | paboT. BrImosHEHNE | MPAKTUUECKHUX 3aHATHUH.
MOATOTOBKA K | KOHTPOJIbHBIX pabor. Brinonnenue
OaNIbHO- pabor, TECTOBBIX | BpinmosiHeHHe KOHTPOJIBHBIX
PEUTHUHTOBBIM 3a/IaHHi, OTBETHl HA | KOHTPOJIbHBIX pabor, TECTOBBIX
MEPOTIPUSIITHSIM. KOJUIOKBUYME Ha | pabOT, TECTOBBIX | 3a/IaHUM, OTBETHI HA
Crynent HE | OLIEHKHU 3aIaHMi, OTBETHI | KOJJIOKBUYME Ha
JOTYCKaeTCst K | «yJOBJIETBOPUTENbH | HA  KOJUIOKBUYME | OLIEHKHU «OTIHMYHO».
MIPOMEKYTOUHON o». Ha OLICHKH
aTTeCTalluu «XOPOUIOY.

HpOMC}KYTO‘IHaH aTTecTanuda

Cemectp [[Ixana oueHuBaHUs

HeynosnerBopurenbHo | Y A0BIETBOPUTEIBLHO Xopouio OTan4Ho
(36-60 6anoB) (61-80 6anoB) (81-90 6ansoB) (91-100
0aioB)

1 Crynent umeer 36-60 | Ctygent umeer 36- | CryaenT umeer S51- | CtyaeHT umeer
OamioB  mo  wutoram | 50 OaoB o | 60 0amioB mo | 61-70  Gamos
TEKYLIETrO U | ATOraM TEKYIIEro M | UTOraM TEKYIIEero M | 1o WUTOTaM
pyOeKHOTO KOHTPOJIIS, | PYOSIKHOTO pyOeKHOTO TEKYIIETro u
Ha DK3aMEHE He Jai | KOHTPOJIs, Ha | KOHTPOJI, Ha | pyOeXHOTO
MOJIHOTO OTBETA HU Ha | HK3aMEHE Jan | IK3aMeHe Jan | KOHTpOJsi, Ha
OJIMH BOIIPOC. MOJIHBIA OTBET Ha | OJIHBIA OTBET Ha | DK3aMEHe  Jail

MMOJHBIA  OTBET
Ha OJIMH BOIIPOC
u YaCTUYHO
(TTOTTHOCTHIO)
OTBETHII Ha
Bropo.  Ilpm
pelieHnn 3amad
IIOKa3bIBACT
rIyOoKHue
3HAHUS
MaTepuaia,
CcBOOOHO
HCITOJTB3YET
HEOOXOIUMBIC

dbopmyiel  TIpU
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HUMECT II0 HTOraM

TEKYIIEro u
pyOexxHOTO
KOHTPOJIS 61-70
0aJjuTOB Ha JK3aMCHE
HE Jal  IIOJIHOIO
OTBETa HU Ha OOWH
BOIIPOC.
OO6yyvarormmiics
3aTpyaHSAETCS v
MPaBUIILHOM
OLICHKOM
MIPEAIOKEHHOM
3a/1a4H, JlaeT
HETIOJIHBII OTBET,

peuieno 55% 3anay.

10 UTOraM TCKYLIECTrO

u pyOexHOTO
KOHTPOJIS, Ha
JK3aMEHE nan
MOJTHBIN OTBET
TOJILKO Ha  OJWH
BOIIPOC. [Tpu
pelieHnu 3amaq
oOy4Jaroruiics
MOKAa3bIBACT

TBEpAbIE 3HAHUA
MaTepuana,
IrpaMOTHO ero
U3JIaraer, HO
JIOTTYCKaeT
HE3HAYUTEIbHBIC
HETOYHOCTH B

MpOLIeCCe  PeIIeHUs
3amau, pemeno 70%
3aJa4

peleHnn 3a1ad,
pemieno  100%
3a1a4
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