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Pabouass mporpamma AucUMIUTUHBL (MOIyIsa) «JneMeHTapHas (Qu3uka W MaTeMaThkay /
coct. Taosa T. M. — Hanmpuuk: KBI'Y, 2023. — 66 c.

PabGouast mporpamma mpenHasHayeHa Ui TPENOJABaHUS TUCHUIUIMHBL «DJIEeMEHTapHas
¢u3uKka M MaremMaThka» CTyJeHTaM O4YHOW (hopMbl OOydYEHHs 10 HAINPABICHHUIO IOATOTOBKH
03.03.02 ®usuka 1-ro cemectpa 1-ro Kypca.

Pabouas mporpamma cocrtaBieHa ¢ ydetoM DenepalibHOIO  IOCYJapCTBEHHOIO
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Poccuiickoit @enepanun 7 aBrycra 2020 r. Ne 891, koTopslii 3apeructpupoBad B Muntocte PO 24
asrycra 2020 r., peructpaiuoHHblii Ne 59412.



NS

4.1.
4.2.
4.3.
4.4.

5.1.

5.2.

5.3.

5.4.

6.1.

6.2.

6.3.

7.1.
7.2.
7.3.
7.4.
7.5.

Conepxanue

Lenu 1 321241 OCBOCHUST TUCIIUTIIIIHDBI - ...t uiineeee et enee et et eateateeeeaneaneans
Mecro nucuumuiuabl B cTpYKType OIIOII BO....covvii i,
TpeboBaHust K pe3ybTaTaM OCBOCHUS JUCIIUIIIIHHBL. . «....veeverasreeneeesnreesseennneennnesnnes
ConepxKaHHUE U CTPYKTYPA JUCLIAIIIIHHBL . ... uveverenunententeaneentetenaeenaenneaneens
CopepKaHUe PA3ACIIOB JUCIHIIIIHHBL. ... ...euutneueieireasseesneesseesreesseesneesseessneessneas
CTPYKTYPA JUCIIHTIIHHBL. . . . ...« s euvieutiesireeneesineareesineesneessseesnesssn e snee e sne s nnee s
) 1010 oL e o)z 1 (S T2 £ U 6 ¥ O (P
[TpakTHUUECKUE 3AHATUS (CEMUHAPDI). ... iereenteeenteennteenteeneeenteeneennneenamneens
OneHouyHbIE CPENCTBA AJS TEKYLIEro M pyOeKHOro0 KOHTPOJS YCIeBaeMOCTH U
MIPOMEKYTOUHOM ATTECTALIAMI . . . evvesvrieisriissssasessesssssesssbssssbsessbsssssbassssnas s ssnesssineeeas
KonTponbHbie paboThI 15 KAXKIOTO ITANA PEUTHHTA. .. ..veeeeneeneeneanneaneaneanan
Bompocsr K
KOJUTOKBILYMAM. . . .« e ettt enteeeteee et ente e et et et et et e et e eeaeenee e
TecroBble 3aaHus U TEKYIIETO KOHTPOJIS M IPOMEKYTOYHOM aTTECTaIHH. . . .. ..
1) GRS ENI12 (000 (SRR 71 (510 ST
MeTtoauyeckie MatepHalibl, OMpPEeNSIONINe MPOLEaypy OIEHUBAHUS 3HAHUM,
YMEHHM, HABBIKOB U (UJIN) OMBITA AEATEIBHOCTH . « ..t ueeneeeneenteaieennennenneeneennene
[lepeuenr KOMIETEHIMI C yKa3aHUEM »JTanoB (OPMUPOBAHUA B MPOLECCE
OCBOCHUS YUEOHOM JMCHIATIIIMHBL. « .« e.eeteettentente et et et e eee e eaeeeaeeee e aneenas
Onucanue mokaszareneil 1 KpUTEPHEB OLIEHUBAHUS KOMIIETEHIIMI Ha pa3iMuHBIX
sTanax ux GoOpMUPOBAHUS, OTIMCAHUE IIKAT OLCHUBAHMS . ...« veneeneeneneneanennenn
Pacrnipenienienrie KOHTPOJIBHBIX MEPONPUSTUN TO PEUTHHTOBOI CUCTEME OIICHKU
yCIIeBaeMOCTH
(010 (5 1 P
Y4eOHo-MeToInYeCKOE 00EeCTIEYeHNE TUCIUIUIAHBI ................
1010 (03 EF: G117 6 1S 028 i o PSP
JIOTIOTHUTETBHAS TATEPATYPA. -+ e et eeeeneeeneeneeatteae et et et et eaeaaeeneenneenans
Ilepuoouueckue uzdanus (cazema, 6eCMuuUK, OI0JIeMeHb, HCYPHAT)

Hnmepnem-pecypcol

Memoouueckue ykazanus no npogeodeHur0 pa3iuyHblX YUeOHbIX 3aHAMuUL, K
KYPCOBOMY NPOEKMUPOBAHUI) U OpYyeUM GUOAM  CAMOCHOSMENbHO
pabomul

Mamepuanvrno-mexnuueckoe obecneuenue OUCYUNIUHBL (MOOYJIS)
L0000 007 (V=) 1 £

NN ~NooabhppDMO

oo

22

38
38

44
44
48
49
50

50
50



1. HCJII/I H 3a1a4Y1 OCBOCHHUSA JUCIHUIIJINHBI

Lenu u 3aga4u AU CUMIJIMHBI.

Kypc obmieli pu3uku sSBISETCS OCHO8HbIM B OOIIEH CHUCTEME COBPEMEHHOW MOATOTOBKHU
¢buzukoB — npodeccuonanos. OH u3naraeTcs Ha MIIAIINX Kypcax U €ro IJIaBHOM 3ajadei sBIseTCs
co3nanue (pyHIaMeHTaNbHON 0a3bl 3HAHUI, HA OCHOBE KOTOPOW B JaJTbHEHIIIEM MOXKHO Pa3BUBATh
Oosee yriyOJleHHOE M JI€TAIM3UPOBAHHOE M3yYEHHE BCEX pa3/ieloB (U3MKH B paMKax IHKIIA
KYpPCOB I10 TEOPETUYECKON (PU3UKE U CHICIIHATU3UPOBAHHBIX KYPCOB.

Jis u3ydeHus pasnenoB oOuiel (u3MKu, KypcoB MaTeMaTHYeCKOTO aHaju3a, BbICIIEH
areOpbl U TeOMETPUH, HH(POPMATHKH U TPOTPAMMHUPOBAHUS, BEIYHUCIUTEILHON MAaTEMaTHKU U T.JI.
HEOOXOUMBI JIOCTATOYHO IMPOYHBbIC 3HAHHS MO 3JIEMEHTapHOW ¢u3MKe M MaTemaruke. Tak Kak
YacTO OKa3bIBaeTCAd TakK, 4YTO CTyIeHTHl | Kypca Qusuueckoro ¢axyiabTera He 007a1aioT
HEOOXOJUMBIMU U JOCTATOYHBIMU 3HAHUSMHU B 3TOM HalpaBliCHUU, B YUeOHBIN IUIaH MOATOTOBKU
OakamaBpoB ¢usuku 1o HampasieHuto 03.03.02 ®usumka BKIIOYCHA YyuyeOHAs IUCIUILIMHA
«OneMeHTapHas (pU3MKa M MaTeMaTHKa», OXBaThIBAIOIIas pa3fesibl 3JIEMEHTApHOW MaTeMaTHKU
(anrebpa, TeOMeTpHsl, TPUTOHOMETPUS U T.J.) U dJIEMEHTapHOU (QHU3UKH (MEXaHUKA, MOJICKYJISIpHAs
bu3KMKa U TEPMOTUHAMHKA).

JucuuiuimHa «OneMeHTapHas (U3MKa W MaTeMaTHKa» BXOJUT Kak o0O0s3aTesbHas
JTUCIUIUIMHA B 6a30BYI0 YacTh yueOHoro iana no ®I'OC 3++ no nanpasnenuto 03.03.02 Ouzuka
(ypoBeHb OakanaBpa).

I'maBHble TpeOoBaHUS, TMpeAbABIsAEMble K Kypcy ooOmeld ¢usuku: HeoOXoIuMo
copMHpOBATh y CTYACHTOB E€AWHYIO, CTPOWHYIO, JIOTMYECKH HEMPOTUBOPEUYHMBYIO (PH3UYECKYIO
KapTUHY pPEaJbHOr0 MHpa; B paMKax €IWHOTO MOJXOAa KIIACCHYECKOW (JIOKBAaHTOBOM) (pu3UKU
HEOOXOJUMO pacCMOTPETh BCE OCHOBHBIE SIBICHMUSI WU IPOLIECCHI, IPOUCXOJALINE B IMPUPOJE,
YCTaHOBUTH CBSI3b MEXJIy HUMH, BHIBECTH OCHOBHBIC 3aKOHBI B BUJE MAaTEMAaTHUECKUX YPABHEHHI.
[To Mepe HEOOXOIUMOCTH B Kypce BBOJSTCS HEKOTOPBIE 3JIEMEHTHI PEISITUBH3MA, CTATUCTHYECKH-
BEPOSITHOCTHBIX METOJOB, KBAHTOBBIX IMPEACTABICHUIN, KOTOpPHIE 3aT€M KOHKPETHU3UPYIOTCS H
YTOYHSIIOTCS B Kypcax TeopeTHdeckol (U3MKy; HE0OXOAMMO HAy4YUTh CTYAEHTOB OCHOBAaM
MOCTAaHOBKM U MPOBEICHHUS (DPU3NYECKOTO SKCIEPHUMEHTa C MOCIETYIOUIMM aHAIU30M M OLIEHKOH
MOJIyYEHHBIX PE3yIbTaTOB.

OcHoBHOH (HOpMOil U3IOKEHUS MaTepHala Kypca sBISIOTCS TPAKTHUECKHUE 3aHATHS.

3akperieHue JIEKIMOHHOTO MaTepuana MPOMCXOAUT Ha MPAKTUYECKUX 3aHATUAX, Ha
KOTOPBIX PACCMATPUBAIOTCA Pa3IMYHBIE METOJIbI PELISHUS 3a/1ad U HauOosee TUIMHYHBIE 33Ja4d 110
Kypcy. CTyIeHTBl OJy4yaloT TakXe JIOMalllHue 3aJaHusl B BUJE Psijia 3a/1ad U3 COOTBETCTBYIOLIUX
3a/1a4HUKOB.

2. Mecto aucuuniaunsl B crpykrype OIIOII BO

Jucuunnrna «OneMeHTapHas (pru3MKa 1 MaTeMaTHKa» BXOAUT B 0a30BYI0 4acThy4eOHOTO IJIaHa
HanpasyieHus: noarotosku 03.03.02 dusuka, npopmib «Du3nka KOHIEHCUPOBAHHOTO COCTOSHUSA
BEILECTBAY.

W3ydeHne naHHON TUCHUIUIMHBI Oa3upyeTcsl Ha 3HaAHUSIX, TPUOOPETEHHBIX B Kypce (QU3UKU
Y MaTE€MaTUKHU CPEIHEN LIKOJIBI.

3. TpeGoBanus K pe3yJbTaTaM 0CBOCHHS IUCHMIIIMHBI

[Iporiecc M3ydyeHus TUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHE DJIEMEHTOB CIEAYIOIINUX
kommeTeHImA B cooTBeTcTBUM ¢ ®I'OC3++ BO u OIIOIl BO mo ngaHHOMY HampaBiICHHUIO
MOJTOTOBKH (CTIEUATIEHOCTH):
OIIK-1.1 Crioco6eH npumMeHsATh 0a30BbIe 3HAHUS, TOTYYEHHbIE B 00JIaCTH MaTeMaTUYeCKuX U (WIIN)
€CTECTBEHHBIX HAyK



OIIK-1.2 Cnoco0eH MCHOab30BaTh NMPH PEUICHUU MPO(EeCCHOHANBHBIX 33aa4u 3HAHUS, [TOJTyYCHHbIE
B 00J1aCTH MaTEeMaTHYECKUX U (WJIM) €CTECTBEHHBIX HAYK

OIIK-1.3 CnocobGen BbIOMpaTh MOJETH M METOABI peIIeHUs 3agad  MpodecCHOHATbHON
JeATEIILHOCTH

[IKC-3.2 CnocobeH IuUIlaHUpOBaTh JEKIIMOHHbIE W CEMHUHApCKUE 3aHATHUA II0 TpOrpaMMmam
npodeccuoHaIbHOTO 00yYeHHs (H3HMKe, C YY4eTOM YPOBHS IOATOTOBKM M  IICHUXOJIOTHIO
ayJUTOpUN

B pesynbrare 0OCBOGHUS NUCIUILTUHBI O0YYaIOLIUICS JOKEH:

3HaTh: OCHOBHBIE (PU3MUECKHE BeIMUYUHBI, cucteMy eauHull CH, OCHOBHBIE CHUCTEMBI
KOOpAWHAT, (PU3NYECKUE SIBICHUS U IPOIECCHI, MPOUCXOIAIINE B MPUPOJE, CBSI3b MEXKIY HHUMH,
OCHOBHBIE 3aKOHbI MEXAHUKH U MOJIEKYJIIPHON (DM3UKHU B BHJI€ MATEMaTUUECKUX YPaBHEHUH.

YMeTh: TNPUMEHATh TEOPETUYECKHH MaTepuan K aHAIW3y KOHKPETHBIX (U3NYECKUX
CUTyallui, MCIOJB30BaTh DPA3JIMYHbIE METOABI PELIECHUS TUIMYHBIX I Kypca «MexaHuka» H
«MonekynsipHass (u3MKa» 3a4a4d, aHAIM3UPOBATH MOJYYCHHBIC PE3YJIbTAThl M MOJIB30BATHCS
OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPOH IO KypCy.

Binagers: MaTeMaTH4ecKUM anmnaparoM M HaBbIKAMU MTPAKTHUEKCKOIO MPUMEHEHUS pa3zieiioB
MaTeMaTUKU:

- MATEMaTHYECKUI aHAH3 - TU(pPepeHINaTBHOE U HHTET PAITLHOE HCUHCIICHHUE;

- anre0pa - BEKTOPHbIE TIOHSTHUS, ONIEpallii ¢ BEKTOPaMHU;

- muddepeHmanbapie  ypaBHeHHsT - AuQepeHIUaTbHbIE YPaBHEHHS C  Pa3ICISIOIIIMUCS
IIEPEMEHHBIMU;

- aHAJIUTUYECKasi TEOMETPUS - CUCTEMA KOOPAUHAT, KPUBU3HA, PAINYC KPUBU3HBI;
IIPOrPaMMUPOBAHUE - JIEMEHTBI IIPOIPaMMHUPOBAHHS.

IIpnoOpecTH ONBIT: CaMOCTOATENbHONH pabOTBI € OCHOBHOW ¥ JOMOJHHUTEIHHON
JUTEpaTypol MO Kypcy; o0O0paOOTKHM, aHaiaM3a M OLIEHKH, IIOJIyYEHHBIX B JKCIEpUMEHTE
Pe3yNIbTaToOB; CaMOCTOSITENIbHON pPabOTHI C JIEKIIMOHHBIM MaTepHalioM, Y4eOHHKaMH U Yy4eOHO-
METOJNYECKON JTUTEPATYypPOU U PEILIEHUS JOMAIIHUX 3aJaHHH.

4. Copep:kaHue H CTPYKTYPa AUCHMILIUHBI

4.1. Cooepicanue oOucuyuniunvt (M00yas), HnepeueHb  OUCHOYHBIX CPeOCme U
KOHMPOIUPyemuvlxX KOMnemeHyuil

Kon
N dopma
Ne HanmenoBanue KOHTPOJIUPYEMOH
Copneprxanue pasjena TEKYIIero
pasaciia pasaciia KOMIICTCHIIN
KOHTPOJIS
(wm ee gacTH)
1 2 3 4 5
[IpaBuna neWCTBUI CO CTENEHSAMH OIlK-1
u KopHsamu. Hekotopsle cBoiicTBa IIKC-3.2
nponopuuu. HemnonHble u  MONHBIE
KBaJpaTHble ypaBHEHUsA. DopMyisl KP, J13
1 Anrebpa KOpHEH  KBAQJpPAaTHBIX  YpPaBHEHHUU. Cl; P3,
Teopema Buera. ®opMyiibl ’
COKpAIIEHHOTO YMHOXEHHUS.
Jlorapugmsl. Oo6ume CBOICTBa
JorapudMoB.
Tpuronomerpuueckue  QyHKIUH OIIK-1
OCTpOTO ma. Teopema Iludaropa. IIKC-3.2 KP, 13,
2 Tpuronomerpust P yr p (arop A
Teopema KOCHHYCOB. Teopema CP, P3
CHUHYCOB. 3HAaKH TPUTOHOMETPUYECKUX




GyHKIMA B YETBEPTAX. ISHAUYCHHS

TPUTOHOMETPHUYECKHIX byHKIHH
Hekoropsix yrioB (0, n/6, n/4, n/3, n/2,
). UYeTHble u HEUYCTHBIC
TPUTOHOMETPHUYECKHE byHKIHN.
[leproaAMYIHOCTh TPUTOHOMETPHUECKHUX
GyHKIHA. OcHOBHBIE
TPUTOHOMETPUYCCKHE TOX]IECTBA.
dopmyisl CJIOXKEHUSI.
Tpuronomerpuyeckue byHKIIN
JIBOMHOTO Y TIOJIOBUHHOTO apT'yMEHTOB.
[IpeoOpazoBanue CYMMBI

TPUTOHOMETPUYECKUX  (QYHKIMHA B
npoussenenue. @opmynbsl IpUBeIEHUS.

I'eomeTpus

[Inomanm TpeyroibHUKA, KBaApara,
PSIMOYTOJIbHHKA, OoKkoBOM
MMOBEPXHOCTHU MApaMU/IbI,
napajuiejiorpaMma, Tpareuuu, pomoa.
OxpyxHoctb. Kpyr. J[lnuna nyru.
JnuHa oxkpyXHOCTH. JlMHA XOpIBbIL.
[Mnomane kpyra. Humunap. Konyec.
[Tnomaan nx OOKOBON MOBEPXHOCTH M
nosHble mwomaan. O0beMbl IUIUHAPA,
KOHyca, Ilapa, YCEYEHHOI'0 KOHYCa,
1apOBOIO CErMeHTa, 1apOBOI0
CEKTOpa, I1apOBOT'0 CJIOSI.

OIIK-1
IIKC-3.2

13, K,
CP

Bexkrops!

[eiictBue Hax Bekropamu. CkanspHOe
Y BEKTOPHOE MPOU3BEACHUE BEKTOPOB.

OIIK-1
I1KC-3.2

13, K,
CP, P3

DnemMeHTapHbIe
byHKIIUN

OneMeHTapHble  (QYHKIMM M HUX
rpaduxu. I[Ipon3BoaHbIE U MHTErpajbl
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIMH.

OIIK-1
I1IKC-3.2

KP, JI3,
K,PK, T

Dopmyisl
NPUOIHNKEHHBIX
BBIYMCIICHUI

dopmybl NpUOIMKEHHBIX
BblyncCiieHui. [IpaBuiia okpyrieHus.
AbcomoTHas u OTHOCHTEJbHAs
IOTPELIHOCTH.

OIIK-1
I1IKC-3.2

13, CP,
P3, KP

Kunemaruka

PaBHOMEpHOE IPSIMOJIMHEMHOE
JIBIDKCHUE. TpaexTopus, MyTh,
CKOpOCTb, YCKOpEHHE.
PaBHOnEpemMenHoe MPSMOJIMHENHOE
nBmxkeHne. KpuBonnHenHoe ABUKEHUE
(paBHOMEpHOE BpAILIATENIBHOE,
NIBIDKEHHUE Tena, OpOIIEHHOTO
TOPU3OHTAIBHO W TOJA  YIJIOM K
TOPU30HTY).

OIIK-1
IIKC-3.2

13, CP,
P3, KP

JmHamMuka

3akonsl HproToHa. HWmmynbc Tena.
3akoH W3MeHeHns wummynbca. Cuia
ynpyrocty. 3akoH I'yka. Cuibl TpeHus.
3aKOH BCEMHpHOro TtAroteHus. Cuiia
TSYKECTHU.

OIIK-1
IIKC-3.2

KP, JI3,
K, CP,
P3

3aKOHEI
COXpaHEHUs B
MEXaHUKE

PaborTa, MOIIIHOCTb, K.ILI.
KI/IHCTI/I‘-IGCKBJI nu IIOTCHIIUAJIbHAA
sHepruu.  [lodmHas  MexaHWdecKas

OIIK-1
I1IKC-3.2

KP, JI3,
CP, P3




sHeprus. M3onupoBanHas cucrema.
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
MoMeHT cuiibl. YCIIOBHS PaBHOBECHUS OIlK-1
ten. JlaBmenue. IT'mupocraruueckoe IKC-3.2
napienue. Cuna ApxuMmena. 3akoH
DJIEMEHTHI
COOOIIAOIIMXCS COCY/IOB. KP, 13,
10 CTaTUKH H .
I'mapaBauyeckuit npecc. K,PK, T
THIPOCTATUKH
CranmoHapHoe Te4YeHUE. YpaBHEHHUE
HEPa3pPbIBHOCTH. YpaBHeHUE
bepHyim.
KonnuectBo BemectBa. (OCHOBHOE OIIK-1
OCHOBLL ypaBHeHne MKT. Ckopoctu ra3zoBbix I1IKC-3.2
MOJIEKYJ. ~ YpaBHEHHE  COCTOSHUS
MOJIEKYJIAPHO- KP, 113,
11 . | mpeasbHOrO  rasa.  H3ompouecchl.
KUHETHYECKOM . . CP, P3
3akonbl [lapns, I'eit-JIrocaka, boitns-
TEeOpUHn
Mapuortra. 3aKkoH JanbroHa.
O0BbeIMHEHHBIN ra30BEII 3aK0H.
BHyTpeHHss sHEprus uaeaibHoro rasa. OIIK-1 13, K,
12 Tepmonunamuka | | 3akoH TepMOAMHAMUKH. YpaBHEHUE IIKC-3.2 CP, P3,
TerioBoro 6ananca. Pabora rasa. KP
KonuyecTBO TEminoThl IpU CropaHuu OIIK-1
13 TemnoBsie toruiBa. [lnaBieHWe W wWcCHapeHwue. IIKC-3.2 13, CP,
SIBJICHUS Y nenvHbIe TEIUIOTHI CrOpaHus P3
TOIUIMBA, TUIABJICHUS M UCTIAPEHUS.
Ctpoenue JKUJKOCTEH. OIIK-1
14 [ToBepxHocTHble | [IoBepxHOCTHOE HaTsDKEHUE u IIKC-3.2 IB3.K, T
SIBIICHUS MOBEpXHOCTHAasi dHeprus. JlaBneHue T
Jlannaca. KanwuisipHele ssBneHusl.
AOcomroTHas H OTHOCHTEJIbHAS OIIK-1 KP, 13,
15 BonasHoii map B | BnaxkHOCTb. [ UTpOMETp 1 ICUXPOMETP. I1IKC-3.2 K, PK, T,
aTMocdepe CP, P3,
KP

B rpade 4 mpuBomsArcs miuaHUpyemble (GOPMBI TEKYIIEro KOHTPOJS: 3ammura JadopaTopHoil pabotel (JIP),
BEIoTHeHHe KypcoBoro mpoekTa (KII), kypcosoit padotsr (KP), nomamnero 3amanus ([3), Hamucanue pedepara (P),
koimtokBuyM (K), pybexasiit korTposs (PK), TectupoBanue (T), camocrosarensHas padora (CP), pemenne 3agaua (P3),
KoHTpOdbHas padota (KP-I; KP-1I; KP-III) u T.x1.

4.2. CTpyKTypa IUCHMIIUHBI

OO11ast TPYA0EMKOCTh JIUCIUILTAHBI COCTaBIsAeT 3 3adeTHble equHuIb (108 yacon)

Bun pabotsr TpynoeMKoCTh, 4acoB / 3a4€THBIX
€ IMHHII
| cemectp Bcero
O611asi TPY10eMKOCTh (B Yacax): 108 108
KonrakTHasi pa6ora (B yacax): 72 72
Jlexyuu 36 36
Ipaxmuyeckue 3anamus (113) 36 36

CamocrosiTeIbHAsi padoTa, B TOM YK CJIe KOHTAKTHAs
padota: (mpopaboTKa U MOBTOPEHHUE JICKIIHOHHOTO MaTepuana
¥ MaTepuayia y9eOHUKOB M y4E€OHBIX TOCOOUH, TTOITOTOBKA K 9 9
NPAaKTUYECKUM 3aHATHAM, KOJJIOKBHYMaM, pPyOexKHOMY
KOHTPOJIIO | T.]I.)




Bun pabotsr TpymoeMKOCTh, 4acoB / 3a4E€THBIX
€ IMHHII
| cemecTp Bcero
[TonroroBka u NpOX0OXKAECHNUE IPOMEKYTOUHOM 27 27
arrecralun
Bu uTOroBOro KOHTpOJIS IK3aMeH 9K3aMeH




4.3. JIabopaTopHbIe 3aHATHUS — HE NIPEYCMOTPEHBI YIEOHBIM IJIAHOM

4.4, KonrakTHasi paboTa co CTy/IeHTaMHu

No No Kozn-
- - Tema BO
3aHATUA | paszena
4acoB
1 2 3 4
1 1 Anrebpa 6
2 2 Tpuronomerpus 6
3 3 ['eomeTpus 6
4 456 Bektopel. OnemeHTapHbie (GYHKIMM W WX TPOU3BOJHBIC U 6
i HUHTETPaJIbl
KoHntponbhas padora — |
5 7 Kunemaruka 6
6 8 JnHamuka 6
7 9 3aKOHbI COXpaHEHUs 6
8 10 DNIEMEHTBI CTATUKH W THIPOCTATUKH 6
KonTponbnas padora — Il
9 11 OcHoBbl MKT 6
10 12 TepMmoauHamuka 6
11 13 DNIeKTPUYECTBO U MAarHETU3M 6
12 14,15 | IloBepxHOCTHBIC ABNCHUS 6
KonTponbnas padora — 111

5. OuneHovnblie MaTepUuaJibl JIl TEKYHIEro u pyﬁencﬂoro KOHTPOJsA

YCneBaeMoCTH U l'[pOMe)KyTO‘lHOﬁ aTTeCTalluH

I[J'ISI MMPOBCACHU A HpOMe)I(YTO‘{HOﬁ aTTeCTalnuu o6yqa101u14x051 O JUCHUIINIMHE CO30aCTCA

OLICHOYHBIC MaTCpHUaJbl, KOTOpBII\/’I BKJIFOYAET B ceOs:

¢ T[ICPCUCHb KOMIIETEHITUM C YKa3aHHUEM 3TaIlOB UX (bOpMI/IpOBaHI/I}I B IIpOLECCC OCBOCHUA

00pa30oBaTeNbHON MPOTPaMMBlI;

e OIIMCaHHWE MOKa3aTeleh u KpUTCPUCB OLICHUBAHUA KOMHGTGHHI/IfI Ha Pa3jIMYHBIX dTaImax

ux (opMHUpoBaHUS, ONMCAHKE [IKAJ OLEHUBAHUS;

® TUIOBbIC KOHTPOJIbHBIE 33JaHUSI TN HHBIE MaTePUAIIbI, HEOOXOIUMBIE JUIS OI[CHKU
3HAHWI, yMEHUN, HABBIKOB U (WMJIM) OMBITA JESATELHOCTH, XapaKTePU3YIOIIHUX ITAIlbI
dhopMHUpPOBaHMS KOMIIETEHITUI B MPOIIECCE OCBOCHUS 00pa30BaTEIIHHOM MPOTPAMMBI;

® MCTOAWYCCKUC MATCPHUAJIbI, OTIPCACIIAOIINC ITPOLUCAYPBI OHCHUBAHUSA 3HaHHﬁ, YMeHHﬁ,

HaBBIKOB U (WJIN) ONBITA JESATEILHOCTH, XapaKTePU3YIOIIUX Tarbl (OpMUPOBAHUS

KOMIIETCHIINH.




Jlis npoBeneHNs TEKYLIETO KOHTPOJIS M IPOMEXYTOUYHOM aTTeCTaluy MO0 UTOraM OCBOEHUS
TUCIUIUIMHBI, a TakXke JUIsi KOHTPOJISI CaMOCTOSITENIbHOM paboThl CTyAE€HTa MpOBOIATCA 3
KOHTpOJIbHBIE paboTel (Mo 15 BapwaHTOoB B Kaxkmoil) u 3 KosutokBuyma. COCTaBJICHBI U
UCIIONIB3YIOTCSl TECTOBBIE 3a/laHusl JUIsl aBToMaTudeckoil cucrtemsl TectupoBanusa (ACT) mo Bcem
TEMaM Kypca.

[lepeueHpr BapHMaHTOB KOHTPOJBHBIX PabOT U BOMPOCOB (OWJIETOB) MO KOJUIOKBHYMam
npuiaraercs. TecToBble 3a1aHus B BUY UX OOJIBIIOT0 KOJIWYECTBA HE MpuiiaratoTcs. OHU UMEIOTCS
B cucreMe ACT u yueOHO-METOOUYECKMX KOMIUIEKCaX MO AUCHUIUIMHAM <« MexaHuka» |
«MonekynsipHas puszukay (kad. TudD).

[IpuBoauTCS Takke MepedyeHb K3aMeHAIMOHHbBIX OuseToB no aucuurumnae (30 Ousetos o 3
BOIIPOCA B KAXKJIOM).

5.1.1.  Oyenounvie mamepuanvt 015 camocmosmenbHol pabomsl (MuUnogvle 3a0a4u)
obyuarowezocs (konmponupyemas komnemenyus OIIK-3):
[IpuBonsaTcs TeKCThl 3-X KOHTPOJIbHBIX PAa0OT 1o 15 BapuaHTOB B KaXJ0H, KOTOpbIE
MPOBOJSTCS, COOTBETCTBEHHO, Ha 3-X dTamax peuTHHra.

KonTtpoabnas padora Nel

BapuanT 1
1. HeBecomblii OJOK yKpeIUIeH Ha BEpIIMHE [BYX HAKJIOHHBIX IUIOCKOCTEH, COCTaBISIOIIUX C
ropu3oHTOoM yribl 30°u 45°. I'upu A u B Maccoil 1 kr kaxxaast CoeIMHEHbl HUTBIO, IEPEKUHYTOM Yepes
omok. Haiftn yckopeHme, ¢ KOTOpHIM ABHIKYTCSI THPH, W CHIY HarTskeHHs HUTH. CUUTATh HHUTh
HEBECOMOU M HEpacTsHKUMOW, TPDEHUEM MTPEeHeOpeyb.

Puc. 1.

2. Hlapuk maccoit m=100 r yman ¢ BeICOTHI h=2,5 M Ha FOPU30HTAJBHYIO IUIUTY U OTCKOYMJI OT Hee
BCJIEJICTBHE YNPYroro yzaapa 6e3 norepu ckopoctu. Onpenenuts cpenHioro cuiy F, neictByromnryio
Ha IIapUK NP yJIape, eciu IpoAoDKUTEILHOCTE yaapa At=0,1 c.

3. KameHb OpollieH C BBIIIKH B TOPH30HTAJIBHOM HAINPABICHWW C HAYaJIbHOW CKOPOCTBIO Lo=30 M/c.
Onpenenuts CKOPOCTh L, TAHTEHIMAIBHOE O; U HOPMAJIbHOE YCKOPEHHE an KaMHS B KOHIE 2-i
CEKYHJIbI TT0CIIe Hayaa JBUKECHHUS.

4. T'py3, moaBemieHHBIH K MIHYpY UHHONH S50 CM, ONMHCHIBAaeT OKPYKHOCTh B TOPWU30HTAIIBHOM
mwockocTu. Kakoil yron o0pasyer HIHYp ¢ BEPTHKAJIBIO, €CIIM 4acTOTa Bpamenus 1 ¢?

Bapuanr 2

1. Tlo HaKIOHHO# MIOCKOCTH ¢ yrioMm HakaoHa a.=30° ckomp3ut Teno. ONpenenuTh CKOPOCTh
TeJla B KOHILIE 3-ei CeKyH/Ibl OT Hayaia CKOJIbXKEHUs, eciau Koapurment tperus =0,25.

2. Temo OpomieHO TOA YIJIOM K TOpH30HTY. [IpomomkurenbHOCTH mojiera 2,2 cek. Haiftn
MaKCHUMaJIbHYIO BBICOTY MoabeMa Tena. COnpoTUBIEHUEM BO3yXa IpeHeOpedb.

3. Konpkobexern maccoir 70 Kr, cTosi Ha KOHBbKax Ha JbIy, OpocaeT B TOPU3OHTAIHHOM
HalpaBJIeHUU KaMeHb Maccoil 3 Kr co ckopocThio 7 m/c. Ha kakoe paccTosHUE OTKAaTUTCA
MIPU DTOM KOHBKOOEKEII, €CITH U3BECTHO, 4TO KodddurmenT tperus pasex 0,027

4. Koneco Bpamiaercss BOKPYr HENOJABM)KHOM OCH Tak, YTO YroJl €ro MOBOPOTa 3aBUCHT OT
BpeMeHH Kak @=At% rae A=0,20 pan/c’. Haiftm momHoe yckOpeHHe a TOYKHM Ha 0007e
KoJIeca B MOMEHT t=2,5 ¢, eciH JMHEeWHast CKOPOCTh TOUKU B 3TOT MOMEHT paBHa 0,65 m/c.

Bapuant Ne3
1. Kakoii qomxkHa ObITh cwiia F, ynepskuBaromas OpyCoK Macchl m Ha HAaKJIOHHOW TUIOCKOCTH,
€CIIM yroJl HaKJOHA IUIOCKOCTH K TOPH30HTY paBeH o, a cwia F mapamienbHa HaKIOHHOM
miockoctu? Koadduiment tpenus 6pycka o MiIoCKOCTb PaBeH L.
10



Teno maccoil 1 Kr mnon [AeHCTBUEM IIOCTOSSHHOW CHJIBI JIBMDKETCS MPSIMOJIMHEWHO.
3aBUCHMOCTh MyTH, HPOMIEHHOTO TENOM, OT BPEMEHM 33aJaHa ypaBHEHHeM s=2t’+4t+1.
Omnpenenuth paboty cwibl 3a 10 ¢ oT Hauana ee MEHUCTBUSA U 3aBUCUMOCTh KUHETHUECKON
SHEPruu OT BPEMEHH.

Koseco Bpamaercs ¢ gactoroir v=5 ¢ . Tloj jeficTBHEM CHJI TPeHHS OHO OCTAHOBHJIOCH
yepe3 uHTepBai BpeMeHH At=1 MuH. OnpenenuTs yriioBoe yCKOpeHue 3 U 4nucio o00poToB
N, KOTOpoO€ c/iesiaeT KOJIeCOo 3a 3TO BpeMsl.

CKoJIbKO BpEeMEHH NaJalio TeJlo, €ClIU 3a MOCIeAHUE ABE CEKYHAbI OHO mpouuio 60 m?

Bapuant Ne4
Kakoii nomxkna ObITh cuna F, yaepxuBaromias Opycok Macchl m Ha HAKJIOHHOM IJIOCKOCTH,
€CJIM Yroj HakJIOHa IUIOCKOCTH K TOPHM30HTY O, a cwia F HampaBiieHa TrOpU30HTalIbHO?
Koaddumuent tperus 6pycka o miIocKocTh paBeH f.
[To myre okpyxkHOCTH paguycoM R=10 M nBumxkercs Touka. B HEKOTOPBIE MOMEHT BpEMEHHU
HOpMAaJbHOE YCKOPEHHE TOUKM an=4,9 M/c?. B 9TOT MOMEHT BpeMeHH BEKTOPHI MOJHOTO U
HOPMAJIBHOTO yCKOpeHHil 06pasyror yron 60°. HaiiTH CKOPOCTH U M TaHTEHIMANBHOE
YCKOpPCHHE ar TOYKH.
[Tyns, nerdmasi TOPU3OHTANBHO, MOMAJaeT B IIap, MOJABELICHHBIH Ha JETKOM KECTKOM
CTEpKHE, U 3acTpeBaeT B HeM. Macca mynu B 1000 pa3 mensIe maccsl mapa. Paccrosnue
OT TOYKH TOJIBeca CTEpKHS 10 1eHTpa mapa 1 M. HaiiTu ckopocTs mynu, eciu U3BECTHO,
YTO CTEpKeHb C MAPOM OTKIOHHMICA OT yaapa myiu Ha yroi 10°,
AkpobaT Ha MOTOIMKIIE OIKCHIBACT «MEPTBYIO MeTiio» pamuycom R=4 M. C kakoit
HAaWMEHBIIIEH CKOPOCTHIO L JIOJDKEH MPOE3kKaTh aKkpoOaT BEPXHIOIO TOUKY METIH, YTOOBI HE
copBarthbCsi?

Bapuant Ne$
Tpu rpy3a maccoli o 1 Kr cBsI3aHbI HUTBIO U ABHXKYTCS 10 TOPU30HTAIBHOMN IUIOCKOCTHU MO
neiictBueM cunbl 10H, manpasierHoit mox yriaom 30° ropusonTy. OnpenenuTs yCKOpeHHe
CHCTEMBI U CUJIbl HATSHKEHUS HUTH, eclii ko3¢ duient Tpenus pasex 0,1.
Huck paguycom R=40 cm BpamaeTcss BOKpyr BepTUKalbHOM ocu. Ha kpato amcka JexuT
kyOuk. [Ipunumas ko3dduuument tpenus =0,4, HaiiTn yacToTy V BpallleHUs, IpU KOTOPOM
KyOMK COCKOJIB3HET C JIUCKA.
B Barose, JBUKYIIEMCS TOPU3OHTATBHO C MOCTOSHHBIM yYCKOPEHHEM a=3 M/c?, BHCHT Ha
IPOBOJIOKE Tpy3 Maccoi 2 kr. Ompenenuts cuily HarskeHUs T MPOBOJOKM U yroi ee
OTKJIOHEHHS OT BEPTUKAJIU, €CIIU TPY3 HENOABM)KEH OTHOCUTEIIBHO BaroHa.
Moot mMaccoit mi=5 Kr yjapsieT HeOOJIbIIOW KYCOK JKeJe3a, JIeKaIlMil Ha HaKOBaJbHE.
Macca m2 HakoBanbHM paBHa 100 kr. Maccoli Kycka jxene3a npeHeopedb. Y aap Heynpyruil.
Onpenenuts KII/] ynapa MonoTa npy JaHHBIX YCIOBHSIX.

Bapuant Ne6.
K KkoHIIaM HeBecOMOW HEpacTsHKUMOW HHUTHU, TEPEKUHYTOW uepe3 HEBECOMBIM OOk,
MOJBEIIICHBI /1Ba rpy3a Maccoil mo 100 r kaxapiid. Ha oquH 13 rpy30B MOJIOKEH NEPErPY30K
Mmaccoit 10 r. Haiitu cuity, ¢ KOTOpOi Meperpy3oK IaBUT Ha IPY3, a TAKXKE CHILY JaBICHUS Ha
och OJ0Ka.
Texo wmaccoit 20 Kr COCKalb3bIBa€T II0 HAKJIOHHOM ILIOCKOCTH jiuuHOM 10 M Ha
HEMOJIBIKHYIO TEJNIeKKY C IMECKOM U 3acTpeBaeT B HeM. Tenexka maccoir 80 kr cBoOOIHO
nepemMeniaeTcss 1no ropu3oHTamu. OnpenenuTh CKOPOCTh TEJEKKH, €CIU YroJl HakJIoHa
nnockocTH Kk ropusonty ai=30°.
Koneco aBromammubl BpamaeTcsi paBHOyckopeHHO. CrnenaB N=50 mosHBIX 000pOTOB, OHO
M3MEHHJIO 4acTOTy BpalleHus oT vi=4 ¢ 10 v2=6 c¢. OnpenenuTs yrioBoe yckopenue P
KoJjeca.

11



Ha BHyTpeHHEl TOBEpXHOCTH KOHUYECKOH BOPOHKH C YIJIOM 20 IIPH BEpIIMHE Ha BhIcOoTE h
OT BEpILIMHBI HAX0AUTCA Masioe Tes10. KoapduuueHT TpeHns Mexy TeJIOM U TOBEPXHOCTBIO
BOpoHKH paBeH f. HallTH MHUHUMAaNbHYIO YIJIOBYIO CKOPOCTh BpAIIEHUS KOHYCa BOKPYT
BEPTUKAJIBHON OCH, IPU KOTOPOI1 Teno OyeT HEMOIBUKHO B BOPOHKE.

Bapuant N7
ABTOMOOMIB Maccoil 1 T MOAHUMAETCS 10 IIOCCEe C YKIOHOM 30° o AefiCTBHEM CHIIBI TSITH
7 kH. Koaddunment tpenus 0,1. Halitn yckopeHne aBTOMOOHIIS.
Teno BpamaeTcss BOKPYT HEMOABUKHON ocH 1o 3akony ¢p=10+20t+2t?. Haiitu Benuuuny u
HaIpaBJICHUE IOJHOIO YCKOPEHMs TOYKHM, Haxopsueics Ha paccrosHuu 0,1 M or ocu
BpallleHus, 1l MOMEHTa BpeMmeHu t1=4 cexk.
CHapsin, neteBmmii co ckopocthio 400 M/c, pasopBajics Ha JBa OCKOJIKA. MeEHBIIHUi
OCKOJIOK, Macca Kotoporo coctaBiusier 40% oOT Maccel cHapsana, IojeTen B
MIPOTUBOIIOJIOKHOM HAIPABJIICHUH CO CKOpocThio 80 m/c. OnpenenuTs CKOPOCTh OOJIBIIErO
OCKOJIKA.
[lapuk Macchl m MOJBEIICH Ha NPYXKHHE C JKECTKOCThIO K M HadanbHOW JummHOW lo Han
HEHTPOM IIaTGOPMBI LIEHTPOOESIKHON MalIMHBI. 3aTeM MIApUK HAYMHAET BPAIaThCsl BMECTE
C MalllMHOM ¢ yriaoBod ckopocThio ®. Kakoil yron o oOpa3yer Ipu 3TOM IpYy>KUHA C
BEPTUKAJIBIO?

Bapuant Ne8
UemoBek Maccoir 70 Kr mogHWMaeTrcs B JUQTE, JBIKYIIEMCS pPaBHO3AMEIJICHHO
BEpPTHKANBHO BBEPX C yckopeHueM 1 m/c?. OmpejnenuTh CHIy JaBIEHHS YeloBeKa Ha MO
KaOWHBI TUQTA.
Kamen» Opomren mnox yraom ¢=60° x ropusonTy. KuHeTmueckas oSHeprus KaMmHS B
HavyaJbHbIA MOMEHT paBHa 20 /[x. OnpenennuTs KHUHETUYECKYIO U TOTEHIIMAIbHYIO SHEPTUH
KaMH$ B BbICIIEN TOUKE TpaeKTopuH. CONPOTUBICHUEM BO3/lyXa peHeOpeyb.
BenocuneaucT npu moBOpoTe 1o Kpyry paanycom R HakJIOHsSETCs BHYTpPb 3aKpyTJIEHU TaK,
YTO yroJ MEXIy IUIOCKOCTBIO BelocHUIea M 3emiied paBeH o. Haltu ckopocTs v
BEJIOCHUIIEA.
SKopb 3IE€KTPOMOTOpPA, BpalIaloIIErocsi C 4acTOTOM v 00/c, IBUTasICh MOCJE BBIKIIOUEHUS
TOKa paBHO3aMEIJICHHO, OCTaHOBWJCSH, crnenaB N obOoporoB. HaliTu yrioBoe yckopeHHe
AKOpS TIOCJIE BBIKIIIOUEHUS TOKA.

Bapuant Ne9

Kamenb, npuBsa3aHHblil K BepeBke AMHOM 80 cM, BpalllaloT B BEPTUKAJIBHON INIOCKOCTH CO
ckopocthio 240 06/MMH. B TOT MOMEHT, KOrja CKOpPOCTh KaMHs OblUla HarpaBiieHa
BEPTHUKAJIBHO BBEPX, BepeBKa o0opBasachk. Ha kakyio BbICOTY B3ieTe]l KAMEHb?
KoadduumeHnt TpeHHss MeXIy TelIOM U IJIOCKOCThbIO, HAKIOHEHHOW moja yrioMm 45° k
ropusoHry, paseH 0,2. Ha kakyro BBICOTY NOJHHMMETCS 3TO TEJIO, CKOJIb3Sl MO HAKJIOHHOMN
IUIOCKOCTH, €ClIM eMy Oyner coobmieHa ckopocTb 10 M/c, HampaBiieHHas BBEpPX BJOJIb
wiockoctu? KakoBa OyZeT CKOpPOCTb Tella, KOrJa OHO BEPHETCS B HMIKHIOIO HMCXOJHYIO
TOYKY CBOETO JIBUKEHUS?

Touka NIBHXKETCS B IJIOCKOCTH, MPHYEM €€ MPSMOYTOJIbHbIE KOOPAWHATHI OMPEESIOTCS

ypaBHeHmaMu X = ACOSait, y = Bsinat , rue A,B, ® - nocrosuusie. Haiitu ypaBHEHUE

TPAEKTOPHUH, YCKOPEHHUE U PAIUYChl KPUBU3HBI B TOUKAX MEPECEUEHUSI TPAEKTOPUHU C OCSIMHU
KOOpJMHAT.

Teno wmaccoii m=1 kr, OpoOIIEHHOE C BBHIIIKK B TOPU3OHTAJIHLHOM HAIpPABICHUU CO
CKOpOCThIO Lo=20 M/c, ymano Ha 3eMiro uepes t=3 ¢. OnpeneauTs KHWHETUYECKYIO YHEPTHUIO
Ek, koTOpyto uMeno Teno B MOMEHT yaapa. ConpoTHUBICHHEM BO3yXa MpeHeOpeyb.
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Bapuant Nel0
Teno CKONMB3UT MO HAKJIIOHHOMY CKaTy, MEPEXOosiieMy B “MepTBYIO METI0” paanycom R.
KakoBa momkHa ObITh MHHHMMAalbHas BbICOTa ckata H, 4ToOBI Temo HEe OTOpPBalIOCH B
BepxHel Touke netau? OmnpenenuTh BBICOTY cKaTa h, eciii Teno OTphIBaeTcsl OT METIH B
MOMEHT, KOTJIa IOl 0L MEX/y BEpPTHKANbIO U pajuyc-BekTopoM coctasiser 60°. Tpenuem
npeHeOpeyb.
Teno maccoi 1 Kr moJHUMAIOT MO HAKJIIOHHOM TJIOCKOCTH € YriioM HakioHa 60° Ha 1 M ¢
MOCTOSIHHOM ckopocThio. [lpu »Ttom mpunarator cuny 100 H, HampaBieHHYIO BIOJIb
HAKJIOHHOM TUIOCKOCTH. OmnpenenuTs KOI(Q(UIUEHT TPEeHUS M KOJMYECTBO TEIJIOTHI,
BbIJICTIMBIIIEECS [IPH MOIbEME.
Teno OpolIeHo Mo HEKOTOPBIM YITIOM O K TOpU30HTY. HaliTu Benu4yuHy 3TOrO yria, eciu
JAbHOCTH TOJIeTa Tea B 4 pa3a 0oJbllle MaKCUMAaJIbHON BBICOTHI MTOIbEMa Tea.
Ha rnmagkom crone nexut Opycok macco m=4 kr. K Opycky mnpuBsizaHbsl 2 HIHYypa,
NEPEKUHYThIE Yepe3 HEMOBHKHbIE OJIOKH, IPUKPEIIEHHbIE K MPOTUBOIIOJIOKHBIM KOHIIAM
ctona. K xoHIIaM HIHYpOB MOJBEHICHBI TUPHU, MAacChl KOTOPBIX mi1=1 kr U mp=2 kr. Haiitu
YCKOpPEHHE d, C KOTOPBIM JBIKETCS OpYCOK M CHJIy HATsOHKeHHS 1T KakKJOro U3 IIHYPOB.
Maccoii 6;10K0B ¥ TpEHHEM NPeHEOpEYb.

% \J

m1 m2

Bapuanr Nell
B map maccoit M=1,5 Kr, noAgBeIEHHBIN Ha HEPACTSKUMOW HUTH JUTMHOM 55 cM, monajer u
3acTpeBaeT B HeM mysst Maccoid m=10 r. Ilynst 7eTUT HaKJIIOHHO CBepXY BHM3 moA yriioM 30°
K ropu3oHTy. CxopocTs mynu v=400 m/c. Ha kakoif yroia ¢ OTKJIOHUTCS Lap ¢ mysei?
Teno, GpolieHHOE BEPTUKAIBLHO BBEPX, JIBAXKJbl HAXOJMJIOCh HAa OJHOM M TOH ke BBICOTE
h=8,6 m c wunrepBamom Bpemenu At=3 c. IIpeneOperas CONMpPOTHUBIECHUEM BO3/yXa,
BBIUNCJIUTHh HAYAJIBHYIO CKOPOCTH TeJIa.
JIMck Bpamaercst ¢ yrIoBbIM yckopenneM B=-2 pazn/c?. Ckombko 060poToB N crenaer auck
TIpH M3MEHEHHHU YacTOThI BpamieHus oT vi=240 mun™ 1o v2=90 munl. Haiitu Bpems t, B
TE€4EHHE KOTOPOTO 3TO MPOU3OMUIET.
Konbpkobexen IBIKeTcs 1Mo OKpy>KHOCTH paanycoM 40 M co ckopocthio 10 m/c. Tlox kakum
YIJIOM K TOPU30HTY OH JTOJKEH HaKJIOHHUTHCS, YTOOBI COXpAaHUTh paBHOBecHe?

Bapuant Nel2
[[Tapuk maccoit 200 r, MpUBA3aHHBIM K HATH JUIMHOW | M, BpamiaroT B TOPU30HTAIBHON
IJIOCKOCTH C IOCTOSIHHOW CKOPOCTBIO TaK, YTO HUTh OMHMCHIBAET KOHUYECKYIO TOBEPXHOCTb.
Onpenenutb CKOPOCTh LIapUKa U MEPHOJ] €r0 BPALEHUS M0 OKPYKHOCTH B TOPU3OHTAIILHOM
IUIOCKOCTH, €CJIM YroJl OTKJIOHEHUS HUTH OT BEPTUKAIM cocTaBisieT 60°.
HaxmonHast mockocts, oopasytomast yroin o=30° ¢ MIOCKOCTBbI0 TOPH30HTA, UMEET JUTHHY
I=2 m. Teno, aBuUrasch paBHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOW TIOCKOCTH 3a BpeMs t=2 c.
Onpenenuth k03P duiineHT TpeHus f Tena o MmIoCKOCTb.
ITpu BeICTpEne u3 opyaus cHapsg mMaccod mi=10 Kr mosiydaeT KMHETUYECKYIO 3HEPIHIO
E1=1,8 M. OnpenenuTs KHHETHYECKYO dHEpTrui0 E2 cTBOMa opynust BCAEACTBUE OTAAYH,
€cJIM Macca my cTBoJia opyaus pasHa 600 kr.
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Touka JBHXKETCS MO OKPYKHOCTH pamuycoM R=2 M cormacHo ypasHenmio E=AL (& -
KPUBOJMHEHHAs: KOOpJMHATa, OTCYMTAHHAs OT HEKOTOPOH HayaJlbHOM TOYKM IO
OKpyKHOCTH), rie A=2 m/c®. B kaKkoif MOMEHT BpeMeHH t1 HOPMaJIbHOE YCKOPEHHUE dn OyieT
PaBHO TaHI'€HIHAIBHOMY a:? OIpEeneauTs MOIHOE YCKOPEHHUE d B 3TOT MOMEHT.

Bapuant Nel3
Teno Opomeno mox yriaom o=30° K TOPU30HTY CO CKOPOCTBIO Lo,=15 ™/c. Haiitu
HAauOOJBIIYI0 BBICOTY TOabeMa Tena. HailiTh BeNWYMHY W HampaBlIeHUE CKOPOCTH
OpomienHoro tena Ha Boicote h=1,2 M. ConpoTuBieHrEeM BO3TyXa MpeHeOpeyb.
Onpenenuts YHEPTHIO, 3aTPAYMBAEMYIO YEIIOBEKOM TP MPBDKKE C TEJICKKH, CTOSIICH Ha
pelibcax, €clid MpU 3TOM BJIOJIb PEJIbCOB TEJIeKKa OTKAThIBAeTCS Ha paccTosHue 1,5 M.
Maccol yenoBeka W Tenekku cooTBercTBeHHO paBHBl 100 xr m 500 xr. Kosddunuent
TPEHHUS TENEKKH O penbehl paBeH 0,1.
Ha HuTH, IepekrHyTOM Yepe3 HENOIBMKHBIN OJIOK, ITOBEIICHHI JIBE HEPABHBIC MacChl M1 U
m2. Haiftu yckopenue macc, HaTspkenue HUTU T u cuny F,, nelicTByromnyro Ha och OJo0Ka.
Tpenuem npereOpedn.
JIBU>KeHHE TOYKHU [0 KPUBOM 3a/1aHO YPAaBHEHUSIMU X=A1t® u y=Axt, rie A1=1 M/c3, Aor=2
M/c. HaiiTi ypaBHEHHE TPAEKTOPUU TOYKH, €€ CKOPOCTh L U IMOJIHOC YCKOPCHHUE d B MOMEHT
Bpemenu 11=0,8 c.

Bapuant Nel4
I'py3 Maccoit m=3 T moaHUMAIOT JebenKoi ¢ yckopenueM a=2 m/c2. Ompenenuts paboTy,
IIPOM3BEICHHYIO B epBbIe 1,5 cek 0T Havasia noabema.
Ms14, OpOLIEHHBIM TOPU30OHTAIBHO, YIAPSETCs O CTEHKY, HAXOJIAIIYOCS Ha pACCTOSTHUM 8 M
oT Mecta Opocanusi. Beicora Mecta ymapa Msda O CTEHKY Ha 3,2 M MEHbBIIE BBICOTHI, C
KOTOpo# OpomteH Msd. C Kakoi CKOpocThio ObLT OporieH Ma4?
[Tap maccoil 2 Kr cTagkuBaeTcs C MOKOSIIMMCS IIapoM OOJbIIed Macchl U IMPU ITOM
Tepser 36% kuHeTnuyeckod sHepruu. Ompenenuts Mmaccy Ooibliero mapa. Yaap —
aOCOJIIOTHO yNpyTUH, NPSMOH, LIEHTPaJIbHBII.
Ilo nyre okpyxxHocTH paanycoM R=10 M nBuxkercd Touka. B HEKTOpPBIM MOMEHT BpEMEHU
HOpManbHOe YCKopeHHe an=4,9 M/c?. B 3TOT MOMEHT BEKTOpPHI TIOJHOTO M HOPMAJTbHOTO
yckopeHuii obpasyror yron ¢@=60°. HaiiTh CKOpPOCTh M TaHICHIHATIBHOE YCKOPEHHE dr
TOYKH.

Bapuant Nel$S
Jluck paaumycom 10 cM Hayan BpalIaThes ¢ MOCTOSHHBIM YIIOBBIM yckopenueM 0,5 pan/c?.
HaiiTu TaHreHnManpbHoe, HOPMaJIbHOE U MOJIHOE YCKOPEHHE TOYEK Ha OKPYKHOCTH JTMCKA B
KOHIIE 2-0M CEKYH/IbI II0CJI€ Hayala BpallleHusl.
K xoHIaM HepacTsHKUMON HUTH, IEPEKUHYTON uepe3 OJI0K, MPUKPEIJICHBI JIBa TPy3a OO0IIeH
maccoit 30 kr. Korza rpyss! npuiuii B IBUKEHUE, OHU IPUOOPETH CKOPOCTh 2 M/C, IPOHAs
120 cm. Haiitu maccel rpy3oB. Maccoil 6j0ka U HUTH M CHJIaMH TPEHHUsS HAa OCH OJioKa
npeHeopeys.
Ha wuti gnusoit | BucuT rpy3. Kakyio HavaidbHYHO CKOPOCTH HYXKHO COOOIIUTH €My B
HIDKHEH TOUYKe, 4TOOBI OH CMOT cJIeNlaTh MOJHBIA 000poT? Maccoil HuTu npeHeOpeys.
CaHu COCKaJIb3BIBAIOT C JIEAAHOW TOpbl BbicoTOM h=1,5 M u mmuuO# |=2,5 M, mmaBHO
NEPEXOALIEN B TOPU30HTAIBHYIO JIEASHYIO IIOBEPXHOCTD, 110 KOTOPOM OHU CKOJIB3ST JaJiee
110 ocTaHOBKU. CKOJIBKO BpEMEHH CaHU OyAyT CKOJB3UTh MO TOPU3OHTAILHOMY JIbJY, €CIIU
kodpdunuent tperus f=0,004? Ha kakom paccTosHuM L OT MOAHOXHUS TOPBI CaHU
OCTAHOBSTCS?
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KontpoabHnas padora Ne2

Bapuant 1
Ban maccoii 100 Kkr pagiycoM 5 cM Bpamaercs ¢ gactoToit 5 ¢t K mumuaapudeckoit
MOBEPXHOCTU BaJla MPUKaJIM TOPMO3HYIO KOJIOJKY ¢ cuioit 40 H, mox neiictBueM KOTOpOit
Basl ocraHoBuJics yepe3 10 c. Onpenenuts kodpduuneHT Tpenus f.
Ha kakoMm paccTossHMM OT LIEHTpa 3eMJIM HaXOAHUTCS TOYKa, B KOTOPOH HaIpsHKeHHOCTH
CYMMapHOT0 IpaBUTAIIMOHHOTO oist 3emiu u JIynsl paBaa 0?7 Macca 3emin 6oJblie Macchl
Jlynel B 81 pa3z, paccrosinue oT 1ieHTpa 3emiu 10 ueHTpa JIynsl paBHa 60 paguycam 3emii.
OtBer nath B paguycax 3eMiu.
CranpHOM CTEpXKEHb UIMHOW |=2 M ® IUIOMIagpi0 IOMEPEYHOro CeYeHHs S=2 CM
pacTATUBAETCS HEKOTOpPOM cuiioi, mpuueM yanuHenue Ax paBHo 0,4 cm. Bwruucouts
MNOTECHLUAIbHYI0 DHEPIHI0 PACTSIHYTOIO CTEpX HS U OOBEMHYIO IUIOTHOCTh SHEPTUH.
(Monyns ¥Onra qusa cranu E=200 I'Tla).
Kunernyeckas sHeprus snektpona Ex pasra 10 MaB. Bo ckonbko pa3 ero peinsiTUBUCTCKAs
Macca 60JIbIIe Macchl Tokos? (Macca mokos smekTpona — 9.1:103! kr).

2

Bapuanr 2
OIHOPOAHBIN CTEPKEHb JUIMHOW 1,2 M C IUIONaAbI0 MOMEPEYHOr0 CEUCHHUsT S=2 cm? u
Maccoit m=10 Kr Bpamjaercs ¢ 4acTOToi 2 ¢ BOKPYr BepTHUKAIbHOH OCH, MPOXOMAMIE
yepe3 KOHel[ cTepkHs. Haiitu Hambonblliee HANpsSHKEHHE Gmax MaTepuana CTEpXKHS Mpu
JAaHHOW 4acTOTE BPAILCHHUS.
Pakera ycranoBneHa Ha mnoBepxHocTH 3emud. Ilpu Kakoil MHHMMAaIbHOM CKOPOCTH,
COOOLIEHHOM pakeTe MpU BEPTUKAJIBHOM 3aIlyCKe, OHAa YAAJIMTCA Ha PacCTOSIHUE, PAaBHOE
pamuycy 3emin (R,=6400 xm)? ConpoTuBIeHHEM PEHEOPEUb.
[Tnatdopma B BujAE CILIOIIHOIO AMCKa paauycoM 1,5 M u maccoit 180 kxr Bpamaercs mo
MHEPLHUH OKOJIO BEPTHKAIBHOM OCH CO CKOopocThio 1 pazn/c. B nentpe miargopmbl CTOUT
yenoBek Maccoil 60 kr. Kakyro JHMHEHHYI0 CKOpPOCTb OTHOCHTEIBHO Iojla OyJeT MUMETh
YeJIoBeK, €CJIM OH IepeiieT Ha Kpai miatdopmbl?
Kunerndeckas sHeprus peiasTUBUCTCKOM YacTHULBI paBHAa €€ DHEPIUU NOKosA. Bo CKOIbKO
pa3 BO3pacTeT UMITYJIbC YaCTHUIIbl, €CJIM €€ KHHETHYECKasi SHEprus yBelIuuuTcs B 4 pasza?

Bapuanr 3.
CmutomHoM tmiuHAp Maccod 0,5 Kr U paamycoM 2 CM BpaliaeTrcs OTHOCUTEIBHO OCH,
COBMA/AIONIeH C OCHIO IMIHHAPA, MO 3aKkoHy (=18+8t+0,5t°. Ha nunuuap aeficTByer cuna,
KacaTesbHasl K €ro MoBepXHOCTU. ONpPeNeNnnuTh 3Ty CHILY U TOPMO3SIIUNA MOMEHT.
[Tpyxuna xectrocThio k=10 kH/M cxara cunoit F=200 H. Onpenenuts padoty A BHeUIHEH
CHUJIBI, IOTIOJTHUTENBHO CKUMAIOIIEH 3Ty MPYXKHUHY elle Ha X=1 cm.
Bbrancnute paboTy CHII TPaBUTALMOHHOTO TMOJSA 3eMIIM MpU MEepeMEelIeHUH Tella Maccou
m=10 Kr U3 TOYKHU, OTCTOSALIECHA OT MOBEPXHOCTU 3€MJIM HA PACCTOSTHUM, PABHOM PaANyCy
3emin (R3=6400 kM), B TOUKY, HAXO/SAIIYIOCS OT MMOBEPXHOCTH 3€MJIM Ha paccTOSIHUM 2R3.
OnpenenuTs UMITYJIbC PEISITUBUCTCKON YacTHIIbI (B €IMHUIIAX Mo'C), €CIIU €€ KUHETUYeCKas
SHEPIUs paBHA DHEPTUU ITOKOSI.

Bapuanr 4
ITpu kaKoil CKOPOCTH ABMXKEHUS COKPAILEHUE JTIMHBI ABMKYILErOCs Tea cOCTaBUT 25%"?
Yepes 6110k B BUIE CIIOIIHOTO AKCKa, nMeromero Maccy 100 r, mepeknHyTa TOHKasi THOKas
HUTb, K KOHIIAaM KOTOpoi moxasemnieHsl Tpy3bl 100  u 250 1. C KakuM ycKopeHHeM OyayT
JIBUTAThCSI TPY3Bbl, €CIU NIPEIOCTaBUTh UX caMuM cebe? TpeHuem npeHeOpedb.
Onpenenutb Maccy U CPEIHION INIOTHOCTh 3€MJIH, €CIIH paanyc 3eMin paBeH 6400 kM.
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JlBe mnpyxuHbl kecTkocTh KoTopeix 1 kH/M m 3 xH/M, ckperuieHsl mnapaienbHoO.
OnpenenuTs NOTEHIUAIBHYIO SHEpIruio En qaHHOM cucteMsl pu abcomtoTHOH aAedopManuu
X=5 cM.

Bapuanr 5
Ha xpato matdopmsl B BUIe JUCKa, BpalllalOUIeiics 0 MHEPIMM BOKPYT BEPTUKAIBLHOM OCU
C YIJIOBOM CKOPOCTHIO 8 pan/c, ctout uenoBek maccoit 70 kxr. Korma yenoBek meperien B
HEHTp IMIaTGOpMBbI, OHa CTaja BpallaThCs C yriaoBoM ckopocTteio 10 pan/c. Onpenenuth
maccy miaat@opmbl. MOMEHT HHEPLIMH YEIOBEKa pACcCUMTATh KaK I MAaTepUAIbHONW TOUYKH.
OnpeenuTh YCKOpPeHHe CBOOOIHOTO TajeHus Ha Mapce, ecin Macca Mapca M=0,65-10%
Kr, a ero auametp — 6800 km.
JBe ipykunbl ¢ xecTrkocTsaMu ki1=0.3 kH/M u ko=kH/m ckperuiensl mocienoBaTreabHo Tak,
4yro abcomoTHas aAedopManus Xz BTOpOM NpyxXUHB 3 cM. Beramcnuts paboty A
paCTSKEHUS MPYKUH.
HMITynbC p pensITUBACTCKON YaCTULBI paBeH mo'c. [1ox neficTBreM BHENTHEN CHIIBI UMITYJIBC
YaCTHUIIbI YBEIHUMJIICS B JIBa pa3a. Bo CKOIbKO pa3 BO3pacTeT MpH STOM SHEPTHUs YaCTHUIIBL: 1)
KUHeTH4YecKas? 2) moiHas?

Bapuanr 6.
Bpems obpamenus FOnutepa Bokpyr ConHia B 12 pa3 Ooibliie BpeMEeHH OOpalieHus
3emumn. Cxonbko kM oT FOnutepa no Comnnia, ecnu paccrosiuue ot 3emiun 10 CostHIla paBHO
150:10° kmM? CunTaTh OPOHUTHI IITAHET KPYTOBBIMHL.
Tonxkuii cTepxens Maccoit 300 T 1 amuHOM 50 cM Bpamaercst ¢ yrioBoii ckopocthio 10 ¢t B
TOPU30HTAIBHOM TJIOCKOCTH BOKPYT BEPTUKAIBHOM OCH, MPOXOMSIEH uYepe3 CepeauHy
cTep>kHs. HaliTH yriaoByI0 CKOpPOCTh, €CIIM B MPOIECCE BPAIICHUSI CTEPIKEHb ITEPEMECTHTCS
TakK, YTO OCh BpAILLEHUs MPOIIET uepe3 KOHEIl CTEPHKHS.
Haiitu coOcTBeHHYIO IJIMHY CTEpKHS, ecnu B jabopatopHoit cucreme (K — cucrema)
oTcYeTa ero cKopocTb v=c/2, umHa =1 M U yros Mexay HUM U HalpaBICHHEM JBHKCHHS
p=45°.
Kakoit Haubospimii Tpy3 MOXET BbIAEpXkKaTh CTajbHasi MPOBOJIOKA AuaMeTpoM d=1 MM, He
BBIXOJS 3a Mpenen YNpyroctu Oymp=294 MIla? Kakyio noit0 nepBoHa4aabHOM JJIMHBI
COCTABIISICT YJTMHEHHE TIPOBOJIOKH TIPU 3TOM rpy3e?

Bapuanr 7
CranbHOH KaHaT, MOTYIIUH BbIAEP)KAaTh BEC HEMOJBMKHOIN KaOMHBI TM(Ta, UMEET AUaMETP
9 mMm. Kakoii guameTp J0KEH UMETh KaHaT, eCiiu KabuHa JudTa MOKET UMETh YCKOpPEHHUE
1o 8g? (E¢:=200 I'TIa).
Ha ropusoHTanbHyl0 och HacakeH WIKMB paauyca R. Ha mkuB HamoTan wmHYyp, K
CBOOOJTHOMY KOHITy KOTOPOro MOJBECHIM rpy3 Maccoil m. Cuuras maccy mkuBa M
PaBHOMEPHO pacIpe/ie]IeHHOW MO 000/y, ONpeNeNuTh YCKOPEHHE d, C KOTOPObIM OyneT
OITYCKaThCs I'Py3, CUITy HaTSHKEHUS HUTH U CHILy J1aBlieHus F IIKKMBa Ha OCh.
Kak m3menusics Obl XOJ] MasTHUKOBBIX 4acoB Ha JlyHe MO CpaBHEHHMIO ¢ MX XOAOM Ha
3emie?
Kunernueckass sHeprust T snmekrpona paBHa | M»bB. OmnpenennTs CKOpOCTh 3JIEKTPOHA
(Mo=9,1'103L kr; 1 B = 1,6:10°° JTx).

Bapuanr 8
CrasibHON CTEpKEHb PACTSAHYT TAK, YTO HaIpspDKeHUe B Marepuane crepxkHia 6=300 Mlla.

Haiitn 00BeMHYIO TIOTHOCTH TOTEHIMAJIBHOW 3Hepruu pactsHytoro crepxHs (Ec=200
I'Tla).
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OnpenenuTh MOMEHT CHUJIBI, KOTOPBIH HEOOXOIUMO TIPUIIOKUTE K OJIOKY, BpAIIAIOIIEMYCsl C
yIJI0BO# cKopocThio 40 pajn/c, 94To ObI OH OCTaHOBHWIICS B TeueHue § c. Jmamerp Osoka 30
CM, Macca 8 Kr.

[Inanera maccoi M nBumxkercss Bokpyr ConHIA IO 3JUIMICY TaK, 4YTO MHHUMAIbHOE
paccTosTHUE MEXKy Hel U COJTHIIEM PaBHO I, MakcuMaiabHoe — R. Haliti mepuos oOpameHus
n1aHeTsl BOKpyr CoJiHIa.

Hon, BBUICTEB W3 YCKOPUTENS, UCHYCTHI ()OTOH B HAIMPABICHWU CBOETO JIBHDKCHUS.
Onpenenuth CKOpPOCTh (DOTOHA OTHOCUTEIBHO YCKOPHUTENS, €CIH CKOPOCTh UL HOHA
OTHOCUTEJIbHO yckoputens paBHa (.8 c.

Bapuant 9
HaliTn MOMEHT MHEpLIMU TOHKOTO CTEP’KHS MAacCOl 3 KI' OTHOCUTEIBHO OCH, MPOXOASIIECH
NEPHEHANKYIISIPHO CTEPKHI0O M HAXOJALICHCS Ha PAcCTOSHMM | CM OT OJHOTO W3 €ro
KOHIOB. [InuHa cTpexHs 1 m.
HwxHee ocHOBaHUWE kKeye3HOW TyMOBI, nMeromeit Gopmy munmuaapa quamerpom d=20 cMm 1
BbicoTOoi h=20 cM, 3akperieHo HenojaBWXKHO. Ha BepxHee OCHOBaHHE TYyMOBI JIEHCTBYET
cuna 20 xkH. HaiiTu TaHTeHIMaIbHOE HANpSHKEHUE T B MaTepHuaje TyMOBI, OTHOCHUTEILHYIO
nedopMaruio y (yroi CABUTa) M CMEIICHUE BEPXHETO OCHOBAHMS TYMOBI.
Yactuiia Maccbl m HaXOAUTCS BHE OJHOPOAHOrO Iapa maccbl M Ha pacCTOSHUM T OT
nentpa. Haiftu: a) moTeHIIMANIbHYIO SHEPTHIO TPABUTAIIMOHHOTO B3aUMOJICHCTBUS YaCTHUIIBI
U 1mapa; 0) CHIly TATOTEHHs, C KOTOPOU Iap JIeHCTBYET Ha YaCTHUILy.
®DoTOHHAs paKeTa ABUKETCS OTHOCUTEIBHO 3emMiin co ckopocThio v=0,6 c. Bo ckomnbko pas
3aMeJUINTCA XOJl BpEMEHHU B PAKEThl C TOUKHU 3PEHHs 3€MHOTO Ha0IroaaTess?

Bapuanr 10
[To rOpu30HTANBHOM IUIOCKOCTH KAaTUTCA JHUCK CO CKOpPOCThiO 8 M/c. OmnpenenuTtsb
KO3(QQULIUEHT CONPOTUBICHMS, €CIM JUCK, OyAydd TIpelocTaBiIeH caMoMy ceOe,
OCTaHOBUWJICS, TpOUs 18 M.
[Tepuon T Bpamenus N.C.3. paBen 2 u. Cuuras opOUTYy CIIyTHMKa KpYroBOM, HaWTH, Ha
Kakoi BrIcOTe h HaJl TOBEPXHOCTHIO 3€MIIN IBHIKETCS CITyTHHK.
YcKopuTenb pasToHseT MPOTOHBI 0 KUHeTHueckol sneprun E=11,210"0 JIx. C xaxoii
CKOPOCTBIO V IBMXKYTCS MPOTOHBI? Bo CKoNbKO pa3 yBenuuuTcs ux macca? Macca mokos
npotona mo=1,67-10"%" kr.
CranbpHas IpoBOJIOKA JUIMHOM | M yKperuleHa OJHMM KOHIIOM Tak, YTO MOXKET COBEpIIATh
KoJIeOaHUsl B BEPTUKAIBbHOM mi1ockocTH. K cBOOOJHOMY KOHIly MPOBOJIOKH MO/ABECHIIN TPY3
Maccoit 50 kr. IIpoBOJIOKY C Tpy30M OTKJIOHSIOT Ha BBICOTY IOJBECAa M OTITYCKAIOT.
Onpenenutb abCONIOTHOE YIJIMHEHUE NMPOBOJIOKU B HM)KHEH TOYKE TPAEKTOPUU JBHXKEHHS
rpy3a. ITnomans cedenns mpoBonoku 0,8 MMZ, Maccoif IIPOBOJIOKH TIPeHEOPEb.

BapuanT 11

OnHoponHBIN Imap Maccsl m M paaunyca R ckaTbiBaeTcs 0e3 CKOJNBKEHHS MO0 HAKJIOHHOM
IUIOCKOCTH, COCTaBJISIIOIIEH yroia o ¢ ropu3oHToM. Haiitu: 3HaueHue koddduumenra
TPEHHUsI, IPH KOTOPOM CKOJIbKEHUS He Oy/1eT; KHHETUYECKYIO SHEPTHUIO 11apa yepe3 t CeKyHT
1oCJIe Havana JBUKEHUS.

BepxHuil KOHEI[ CTaTbHOrO CTePXKHS JUTUHOM |1=5 M IJI0IIa/IbI0 MOMEPEeYHOro ceueHus S=4
cM? 3aKpemyieH HeMOABMKHO, a K HIDKHEMY KOHIy TOABEIIEH Tpy3 Maccoif m=2 T.
Omnpenenutsb: 1) HOpManbHOE HANPSHKEHUE G MaTepuasa CTEPKHS; 2) abconoTHOE X U
OTHOCHUTEJIbHOE € YAJIMHEHUs CTEp)KHSA; 3) MOTeHIMalbHYyI 3Hepruto En pactsHyToro
crepxHs (Ec=200 I'Tla).

Onpenenuth oTHOMEHUE Macchl ConHIla M Kk Macce 3eMiIi m, €Clii CpefHee paccTosinie R
ot 3emumn g0 Comnna B 390 pa3 Gonblie cpenHero pacctosHus r ot 3emau 1o JIyHsl, a

17



Bpems oOpamienus T 3emun Bokpyr ConHua Oosnble BpeMeHu oOpaienus t JIlyHsl Bokpyr
3emiu B 13.4 paza.

Kocmuuecknii kopalib IBHKETCS €O CKOpPOCThI0 L=0,9 ¢ Mo HampaBICHHIO K LEHTPY
3emin. Kakoe paccrosuue | mpoiiger aToT Kopabib B CHCTEME OTCUETa CBA3aHHOM ¢ 3eMilei
(K — cucrema), 3a npomexxyTok BpemeHH Ato=1 ¢, OTCUMTaHHBIN 110 YacaMm, HaXOASIIUMCS B
KocmuyeckoM kopabie (K’ - cuctema)?

Bapuaur 12
ToHkass OoJHOpOAHAs MeETaUIMYecKas JIEHTa 3aKpeIieHa BepXHUMM KOHLOM. K HuxHeMy
KOHIly IpujIo’)keH MOMeHT cwibl M=1 mMHwM. Yron ¢ 3akpyuuBanus jeHTel paBeH 10°.
Onpenenutb MOyJIb KpyueHwus f.
JlBa MaxoBHUKa B BUJE AUCKOB paanycoM R u nMeromye Maccy m Kax/ablil pacKpydeHsl J10
CKOPOCTH BpalleHHUs O W TpeACTaBlieHbl camuM cebe. [lox aeiicTBueM TpeHUs TEpPBBIT
MaXxOBHK OCTAHOBMJICSI 4epe3 t CeK., BTOpOM MAaxOBMK CJenaj J0 IOJIHOW OcTaHOBKH N
000poTOB. OnpeaeIuTh TOPMO3SITUE MOMEHTBI JUIsI KaXK0TO MaXOBHKA.
Ha ckonpko kuiorpamm ymeHsinuTcs mMacca CONHL@ 332 CYTKH, €ciaM 00Inas MOIIHOCTb
m3myaerns CoHIa B CyTKH paBHa 3,8:10%° Br?
Haiitu yckopenue cBoOoaHoro naaeHus g Ha JlyHe, ecnu ee paauyc paBeH 1738 km, a
cpenHsis II0THOCTH coctasisieT 0,6 miuotHocT 3emitd. (R,=6400 km).

Bapuanr 13
HaliTu OTHOCUTENIBHOE yIJIMHEHHE BEPTUKAIBHO IOJBELICHHOIO CTEPXKHSI MOJ JE€HCTBUEM
cobctBeHHoro Beca P. [Tnomans monepeuyHoro ce4eHus CTep>KHs paBHA S.
Ban B BUzie cIiomHOro muimHApa Maccoil mi=10 Kr Haca)keH Ha FOpPU30HTaIbHYIO ock. Ha
IWIMHAP HAMOTaH IIHYP, K CBOOOAHOMY KOHITY KOTOPOT'O MOJIBEIICH TPy3 Maccoi my=2 KT.
C KakuM ycKOpeHueM OyJIeT OMyCKaThCsl IHps, €CIIH €€ MPEeI0CTaBUTh caMmoMy cede?
Haiitn ckopocTh, TP KOTOPOW KMHETHYECKAsl SJHEPIUs PEIATUBUCTCKOM YaCTHUIbI PaBHA €€
SHEPrUH MOKOSI.
Paguyc R manoit minanetst paBed 100 kM, cpeiHssl IIOTHOCTh P BEIIECTBA IJIAHETHI paBHa 3
r/em®. Onpenenuts napabonTHIecKy o CKOPOCTh Y TTIOBEPXHOCTH JTOH MTAHETHI.

Bapuanr 14
Yepes 0ok B BUjE AMCKa, uMeroliero maccy m=80 r, mepeKkuHyTa TOHKasi rMOKas HUTb, K
KOHIIaM KOTOpo# moaBenieHs! rpy3sl MmaccamMu mi=100 r u mz=200 r. C kakuM yCKOpeHHUeM
OyAyT IBUTATHCS TPY3bl, €CIIN UX NPeocTaBUTh caMuM cebe? TpeHuem npeHeOpeys.
Haiitu paccrosnue d mummanersl or ConHua, ecnu jnaHel Macca ConHna M, nepuon
oOpamienus rianeTs! Bokpyr ConHua T u rpaBuTannonsas noctosiHHas G.
Kakoe maBneHre HEOOXOIUMO MPHIIOKUTH K TOPIIaM CTAIILHOTO IMJIMHAPA, YTOOBI JUTHHA
ero He M3MEHHUNIACh MPH MOBHIIeHHH Temnepatypsl Ha 100°C (Ee;=200 I'Tla, 0=1110° K1)
[o - Tepmudeckuit koaddurmenT nuneitHoro pacmupenwus, |=lo(1+at)]?
Bo ckonmbko pa3 pensTHBUCTCKass Macca NIPOTOHA OOJbIIEe PENSTUBUCTCKON Macchl
3NIEKTPOHA, €ClIM 00e YacTHUIbl UMEIOT OJUHAKOBYIO KHMHETHYecKyro sHepruto E.=1 [3B?
Macchl ToKos 3NeKTpoHa U TpoToHa paBHe! 9,1:103! kr 1 1,67:1027 kr, cooTBeTCTBEHHO.

Bapmuanr 15.
Kunernueckass sHeprus Bpamiaronierocss maxoBuka paBHa 1 k/[x. I[lox nelictBuem
MTOCTOSIHHOTO TOPMO3SIIEr0 MOMEHTa MaXOBUK BpAaIlaeTCs paBHO3aMENJIEHHO U C/eJaB
N=80 060poToB, ocTaHOBHJICS. HaliT MOMEHT CHJI TOPMOKECHHSL.
CBHHIIOBas MPOBOJIOKA MOJBEIIEHA B BEPTUKAJIBLHOM IOJOXEHHHM 32 BEPXHHUM KOHeIl.
Kakyro HauOobIIyI0 JUIMHY MOXET UMETh MTPOBOJIOKA, HE OOPHIBASICH TIOJ] ICHCTBUEM CHJIBI
Tsxkectu? [Ipenen npoyHocTy Gnp cBUHLA paBeH 12,3 MITa.
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3. Hekoropas mimaHeTa Maccoil m IBHXKETCS MO OKPY>KHOCTH BOKpYr COJHIIA CO CKOPOCTHIO
v=34,9 km/c. Haiitu nepuon oOpaienust 3Toi ianetsl BOKpyr ComHia. Macca coJiHIa
M=1,98-10% r.

4, DneKkTpoH ABMKETCS CO CKopocThio vL=0,6 c¢. OmnpenenuTb PEIITUBUCTCKUN HMITYIIBC
AJEKTPOHA.

KonTpoabsHnas padora Ne3

BapuanTt 1
Onpenenutpy nepuon T 3aryxarommx koiebanuid, eciu nepuo] To COOCTBEHHBIX KOJIeOaHMIA
CHUCTEMBI paBeH 1c¢, a jorapuMUYECKUid TeKpeMeHT 3aTyxanus 0 pasen 0,628.
Mennsiii mapuk guamerpom d=0,5 cm mamaer B mmnepuHe. OnpenenuTsb: 1) CKOPOCTh L
YCTaHOBUBIIETOCS IBIKCHUS IIAPUKA; 2) SBISETCS JIM MPH dTOW CKOPOCTH OOTEKaHUE MIapHuKa
namuHapHeM? ITnotHOCT Meau U runepuHa 8,93°10% kr/m® u 1,26:10° kr/M°, cOOTBETCTBEHHO;
BSI3KOCTh rmmiepuna 1,48 Ia-c.
Onpenenuty amruiutyny Po 3ByKOBOro maBiieHHs, €ciM aMIUMTyAa A KosjeOaHUM YacTHIl
Bo3nyxa paBHa 1 mkm. Yactora 3Byka v=600 ['11. YcnoBusi HOpMalibHbIE.
Ornpenenutb CKOPOCTh L PacHpoOCTpaHEHUs BOJH B YIPYrodW cpeie, €ciii pa3sHocTh (a3
KoJie0aHui IByX TOYEK Cpeibl, OTCTOSIIMX APYyr oT apyra Ha Ax=10 cm, paBHa n/3. Yactora v
KoJjeOaHuit papHa 25 I'm.

Bapuanr 2
Huck pamuycom R=24 cm koneOneTcssi OKOJIO TOPU3OHTAIBHOM OCH, MPOXOMASINEH uepe3
CepeIuHy OJHOTO H3 paJuyCOB MEPHEHIUKYISIPHO IIIOCKOCTHM nucka. Omnpenennts
npuBeneHnyto 1nuHy L u nepuon T konebaHuil Takoro MasiTHUKA.
[To TpybOke mmmHo# | u pagmyca R Teuer cralMOHApHbBIA JTaMHHAPHBIA MOTOK JKHIKOCTH.
CkopocTh TeueHHUs >KMIKOCTH 3aBUCUT OT PACCTOSIHUSL I 10 OCH TPYOKHM IO 3aKOHY

L=, (1— re/ Rz) . Haliti maccy *kuakocTu, mpoTeKarolleil uepe3 cedeHne TpyoOKu B €IUHUILY
BpeMeHH. [[T0THOCTD KUAKOCTH paBHA P.
B cyxoM Bo3ayxe IpH HOpManbHbIX ycrnoBusx (Po=10° I1a, To=273 K) unrencusrocts | 3ByKa

paBHa 10 nmBt/M?. OmnpenenuTh yaenbHOE AKyCTHUECKOE CONPOTHBIEHHE Zs BO3IyXa MpPH
JAHHBIX YCIOBUAX M aMIUTUTYAY Po 3BYKOBOTO JaBJICHUS.

[Toka3aTh, 4TO BBIpAKEHUE l//(x,t)z ACOS(a)t—kX) YIIOBJICTBOPSICT BOJIHOBOMY YPaBHCHHIO
Py 1%y
o2 0 ot

npu ycioBun @ =K-v.

Bapuanr 3
MarepuanabHas TOYKa COBEpIIA€T TapMOHHMYECKHE KoyieOanus Buma X=Asinet. Haiitu
OTHOIIIEHUE BPEMEHH MPOXOXKICHUS KOJEOIIOMICHCS TOYKOW 1-0¥ MOJOBUHBI aMIUTHTYIBI KO
BPEMEHU MPOXOKACHUS 2-0i TOJOBUHBI aMIUIUTY/IbI.
Bona TeueT mo kpyrioit rimaakoi Tpyoe muamerpoM =5 cM co cpenmmeit ckopocThio V=10 cm/c.
Omnpenenuth yncno PeiinHonbaca Re u ykazath xapakTep T€UeHUS KHJIKOCTU (JJaMHUHAPHOE WIIH
TypOynenTHoe). =1 mlla-c.
Ha paccrosHun =24 M OT TOYEYHOIO H30TPOIHOTO HCTOYHUKA 3BYKAa YPOBEHb €r0
VHTEHCUBHOCTHU Lpl =32 0. Haiitu ypoBeHbs nHTeHCHBHOCTH L 3ByKa Ha paccrosnum r,=16
M. (lo=1 nBt/™?).

3azaHo ypaBHeHHe IIOCKOH BomHbl i/ (X, t) = Acos(wt—kx), rae A=1 cm, =314 ¢*; k=2 m™.

P2

Onpenenuts 4acToTy Vv, UIMHY BOJHBI A, ()a30BYIO CKOPOCTh L, MaKCHMAaJIbHbIE 3HAUYEHUS
CKOpPOCTH M YCKOPEHHS KOJICOAHNUH YaCTHIL CPEIbI.
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Bapuanr 4
Haiitu Bo3Bpamaroiyto cuiny F B MoMeHT BpeMeHu ti1=1 ¢ u moyinyto 3Hepruto E maTepuanbHoi
TOYKH Maccoi m=1 r, coBepiaroiiel kojaedanus mo 3akony X=Acosat, rme A=20 cm; w=273
¢,
[Tpu nBUMKEHWM MIApHKa pagnycoM F1=2.4 MM B KacTOPOBOM Macliie JaMHUHApHOE OOTEKaHUE
HaOJII0aeTCs TIPU CKOPOCTH L1 IapuKa, He npeBbimaromieit 10 cv/c. [lpu kakoli MEHUMaTBHOM
CKOPOCTH VL2 HIapUKa paguycoMm =1 MM B TinlepuHe OOTeKaHWe CTaHeT TYpOyJIEeHTHBIM?
[InoTHOCTB rMIIEpUHA — 1,26:10% kr/m°, auHamudeckas BszkocTb — 1,48 Tac.
UutencusHocTh 3Byka |=1 Br/M2. Omnpenenuts cpeiHion o0bEMHYIO IUIOTHOCTh U SHEPrHH
3BYKOBOI BOJIHBI, €CJIM 3BYK PAaCHpPOCTPAHSETCS B CYXOM BO3JIyX€ MPU HOPMAJIbHBIX YCIOBUSX.
HmeroTcst 1Ba NCTOYHWKA, COBEPIIAIOIINE KOJICOaH!s B OJMHAKOBOUM (pa3e u BO30YKIAIONIUE B
OKpY>Kalolllei cpejie MIOCKKE BOJIHBI OJIMHAKOBOM 4acTOThl M aMIUIUTYAbl A1=A>=1 mm. Haiitu
aMITUTYLy A KojeOaHW TOYKM Cpeabl, OTCTOSAIIEH OT OJHOTO HMCTOYHHMKA KOJIeOaHWW Ha
paccTosiHUuU X1=3,5 M U OT Apyroro Ha X2=5,4 M. Hampasnenus xonebanuii conaaarot. JmuHa
BOJIHEL A=0,6 M.

Bapuanr 5
Haiiti mepuos cBOOOIHBIX MaiblX KoieOaHUM CTPyHBI ANUHOM 1 M ¢ rpy3ukom maccoii 1 T,
YKpEIUIGHHBIM Ha ee cepenuHe. CTpyHY CUMTATh TOPHU3OHTAIBHO HATSHYTOW, a HATSHKCHHE
MOCTOSTHHBIM U paBHBIM 10 H. Maccoii cTpyHbI TpeHeOpeyb.
Jlarynnbnii mapuk aumamerpom d=0,5 MM magaer B KacTOpOBOM Maciie C IOCTOSHHON
CKOPOCTBIO. JSIBNsieTCS JM JBMKEHHE Macja, BBbI3BAaHHOE TMaJICHHEM B HEM IIapuKa,
naMuHApHBEIM? Rep=0,5. TInoTHOCTH NaTyHu U KacTopooro macia- 8,55:10% kr/m® u 0,9610°
KI/M°, COOTBETCTBEHHO, KO (UIMEHT TMHAMHYECKOH BA3KOCTH KacTpoBoro Macia 0,987 Ilarc.
Haiitu oTHOmICHHE CKOpOCTel L1/L2 3ByKa B BOJIOPOJIE M YIJICKUCIOM Ta3e MPU OJWHAKOBOU
TEMIIepaType ra3oB.
HaiiTi monoxeHue y3j0B U MyYHOCTEU CTOSUEH BOJIBI, €CIM OTPa)KCHHE MPOUCXOAUT: 1) OT
Cpenbl MEeHee IUIOTHOM; 2) OT cpeibl Oosee IoTHOH. CKOpPOCTh L pacnpocTpaHeHus BoJdHbI 340
M/c ipu yactoTe 3,4 k1.

Bapmuanr 6.
Touka y4acTByeT B IBYX OJMHAKOBO HAINPaBJICHHBIX KoieOaHMsx: X1=AiSiNat m X2=A2C0Sa,
rae A1=1 cm, 4,=2 cm, =1 c¢. OnpenenuTs aMIIHTYNy A pe3ylbTHPYIOIIEro KONeOaH s, ero
YacTOTY V M HaYalIbHYIO (azy @o.
Hab6monarens, Haxofsmuiics Ha pacctosHud =300 M OT MCTOYHHKA 3BYKa, CJBIIIUT 3BYK,
NpUIISAINNA 0 BO3MyXy, Ha At=1,73 ¢ mo3gHee, yeM 3BYK, mpHIIeAmudid mo Boje. Hailtu
CKOPOCTb L 3BYyKa B BoJie, eciu Temneparypa T Bo3ayxa paBHa 350K.
B tpy0e ¢ BHyTpeHHUM quamerpoM 0=3 cM TeueT Boaa. OnpeneauTh MaKCUMaTbHbIA MacCOBBIN
pacxoa BoJbl Qmax mpu JamuHapHoM TedeHUu. (Rewp=0,5; koadduument auHamMuyeckoit
BSI3KOCTH BOJBI 11:10'3 I1ac; mIOTHOCTH BOJBI p:103 KF/M3).
OT ucrouHuka KoyieOaHHMI pacrpocTpaHseTcs BOJIHA BJIOJb NPAMON JHMHUU. AMIUIMTYAA
konebanuit A paBHa 10 cm. Kak Benmko cMmelieHue TOYKH Y, YAAJEHHOW OT MCTOYHHMKA Ha
X=3A/4, B MOMEHT, KOTJla OT Hauana konebanuit mpouwuio Bpems t1=0,9T?

Bapuanr 7
DHeprus 3aTyXawlluxX KojeOaHui MasTHUKA, MPOMCXOASIIUX B HEKOTOpOH cpene, 3a 1 MuH
ymenbimiack B 100 pa3. Onpenenuts KOA(QQPHUIMEHT CONPOTHBIEHHS CpENbl, €CiIu Macca
MagTHHUKa M=0,2 Kr.
CKOpOCTh L 3BYKa B HEKOTOPOM ra3e Mpu HOpMalbHbIX yciopusx (Po=10° [la, To=273 K)
pasHa 308 m/c. IlnoTtHocTh p Tasza pasha 1,78 kr/m®. Ompenenuts otnomenue y=Cp/Cy mns
JTAHHOTO rasa.
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K nmopiHio CiprHIOBKH, pacloI0KEHHOM rOpU30HTANIBHO, TpuiiokeHa cuia 15 H. Onpenennts
CKOPOCTh UCTEUEHUS BOJbI U3 HAKOHEUYHHKA CIIPUHIIOBKYU L, €CJIH IUIOIIAIs S MOPILIHS paBHA 12
cM?,
[Tonepeunass BoJIHAa paclpoCTpaHseTcss BAOJb YIPYroro MIHypa €O CKOpPOCTbIO L=15 wm/c.
[Tepuon T xonmebanuii Touek mHypa paBeH 1,2 c¢., a ammmutyaa A=2 cm. OnpeaenuTs: 1) nmuny
BOJIHEI A, 2) a3y ¢ konebaHuii, CMEIIEHUE |/ , CKOPOCTh |/ U YCKOPEHHUE ¥/ TOYKH, OTCTOSIIEH
Ha PacCTOSTHUHU X=45 M OT UCTOYHHUKA BOJIHBI, B MOMEHT {1=4 c; 3) pa3HocTh (a3 A konedaHuit
JBYX TOYEK, OTCTOSIIIIUX OT UICTOYHHKA BOJHBI HA paccTOIHUIX X1=20 cM u x2=30 cMm.

Bapuanr 8
Teno copepiaeT BBIHYXKIEHHBIC KoJieOaHUsi B cpene ¢ KoddduiuenTom conpotuBieHus =1
r/c. Cuuras 3aTyXxaHue MallbiM, OINPEACTUTh AMIUTHTYJAHOE 3HAUYCHWE BBIHYKIAIOMICH CHIIBI,
€CJIM pe30HaHCHas aMIUTUTYAa Ape=0,5 cM, a yactoTa vo coOCTBEHHBIX Kojebanuii paBHa 10
I'm. Macca tena m=20r.
bak BricoToit h=1,5 M HamosHeH 10 kKpaeB Boxoi. Ha paccrostaum d=1 M oT BepxHero kpas 6aka
00pa3oBajoCch OTBECHTE Majioro auamerpa. Ha xakom paccrosuuu | or Gaka mamaer Ha MO
CTpPYs, BBITEKAIOIIAs U3 OTBEPCTHS?
JIBe TOUkHM HaxonsATcs Ha paccTosHUM AX=50 cM JIpyr OT Apyra Ha MPsIMOW, BAOJIb KOTOPOI
pacnpocTpaHsieTcst BoiHa co ckopocThio V=50 m/c. Ilepuox T konebanuii pasen 0,05 c. Haiitu
pazHOCTh Pa3 AQ KojaeOaHUH B ITUX TOUKAX.
Ckopblif oe3 ] MpuOIMKaeTCs K CTOSAIIEMY Ha MYTAX AJIEKTPOIMOE3Ty CO CKOPOCThIO L=72 KM/4.
DJIEKTpONoe3]] MOJaeT 3BYKOBOM curHai ¢ yactorod vo=0,6 k['m. OnpenenuTs Kaxyuyrcs
YacTOTY V 3BYKOBOTI'O CHTHaJIa, BOCIPUHHUMAEMOTO MAIIIMHUCTOM I10€3/1a.

Bapuant 9
KonebarenbHast cucrema coBepiiaeT 3aTyxawime konebanus c¢ uvactoroit v=1000 T
OnpeaenuTs 4acTOTy Vo COOCTBEHHBIX KOJeOaHU, €CIIM PE30HAHCHAs YacTOTa Vpes=998 T'I.
['opu3oHTanbHBIN WIMHAP Hacoca umeer auameTp di=20 cm. B HeM JaBMXKeTCs MOPIIEHb CO
CKOpOCThIO L1=1 M/c, BBITAJKUBasg BOJYy uepe3 oTBepctue nuamerpoM d2=2 cm. C kakoit
CKOpOCTBIO L2 OyZAeT BbITeKaTh Bojaa U3 orBepcTua? KakoBo Oyner n30bITOUHOE JaBieHue Ap
BozibI B unuEzpe? IlnotHocTs Bogbt 103 kr/me,
[TapoBo3 moaxoauT K HabmoAaTeno co ckopocThio 200 M/c. Kakyio 4acToTy OCHOBHOTO TOHA
T'yJKa OH YCJIBIIINT, €CJIM MAIIMHUACT CJBIIUAT TOH B 300 I'y?

3a/aHO ypaBHEHHeE IUIOCKOH BOIHEL ¥ (X,t) = Acos(mt —kx), rae 4=2 cm; ©=1256 ¢, k=1 M.

OHpe,I[eJ'II/ITB qaCToTy V, MJIMHY BOJIHBI 7\,, (1)2130By10 CKOPOCTh L, MAaKCUMAJIbHBIC 3HAYCHUA
CKOPOCTH U YCKOPCHUA KoJieOaHMit YacCTHULl Cpeabl.

Bapuant 10
Onpenenuth nepuoJ; KojaebaHuit prytu maccoi 136 r, Haxomsmeiics B U-o0pa3Hoil TpyOke ¢
nnomazbio cedenns 2:10* M2, Kamunnapasiv addextom mpenedpeus. IlnotHocts prytu 13,6
r/em®.
[{ucrepna HamonHeHa BoaoH U HedThi0. KakoBa OyaeT B Hayasie CKOPOCTh LU MCTEUEHUS BObBI
W3 OTBEPCTHS B JIHE, €CJIM BbicOoTa cliosi Boiabl hi=1 M, a cios HedTn hr=4 M? BsskocTeio
npeHeopeys.
[Tyns mponerena co ckopocteio 660 M/c Ha paccTossHUM S5 M OT uenoBeka. Ha kakom
pPacCTOSIHUU OT YelIoBeKa Obliia MmyJis, KOT/1a OH yCIIbIIIal €€ CBUCT?
OmnpenenuTh JJTUHY A O€ryIlei BOJHBI, €CIIU B CTOSUECH BOJIHE paccTosiHue | Mexay mepBoit u
CebMOM MyYHOCTSIMU PaBHO 15 cM, a MEXly IEPBBIM U YETBEPTHIM Y3JIOM TakKe paBHO 15 cm.
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Bapmuanr 11

I'mpst maccoit 0,5 Kr mojBemieHa K MPYKHHE, JKECTKOCTh kKoTtopod k=32 H/M, u coBepiaet
3aryxatomue kKonebanus. OnpeaenuTs Nepro] 3aTyXalomMX KojaeOaHHid, eclii 32 BpeMs JBYX
MOJTHBIX KOJICOaHUM aMIUTUTYy1a yMeHbIuiaachk B 20 pas.

KakoBa cKOpoCTh NCTEUEHUS )KUKOCTU U3 OTBEPCTHUS B CTEHKE COCYJIa, €CIIU BbIcoTa h ypoBHs
KUJKOCTU HaJ OTBEpcTUEeM paBHa 4,9 M? BA3KOCTh ®KUAKOCTU HE YUUTHIBATS.

[Tnockas 3BykoBast BomHa umeet nepuoa T=3 mc, ammauryny A=0,2 MM U JJIMHY BOJHBI A=1,2
M. Jlyist Touek cpenbl, yIaJeHHBIX OT UCTOYHHKA KOJIeOaHUW Ha pacCTOSHUE X=2 M, HauTu: 1)

CMelICHUE l//(X,t) B MOMEHT t1=7 Mc; 2) CKOPOCTb ¥ M YCKOpPEHHUE I/ JUIsl TOTO K€ MOMEHTa
BpeMeHu. HavanpHyto ¢a3y konebanuii NpuHITH paBHOU HYIIIO.

[Toxa3aTh, YyTO BBIpAXKECHHE l//(X,t)= ACOS(a)t—kX) YZIOBJIETBOPSIET BOJIHOBOMY YpPaBHEHUIO
d’ 1 d’y
a7 dt?

npu ycinoBud @ =K-v.

Bapuanr 12
[Tepuong To coOcTBeHHBIX KOJeOaHWUN NPYKMHHOTO MaaTHHKA paBeH 0,55 c. Onpenenutsb
PE30HAHCHYIO YacTOTY Vpes KOJIeOaHMit. B Bsi3koii cpeze mepuos Toro xe mastauka T=0,56 c.
B nHe cocyma mponenaHo oTBepcTue ceueHueM Si. B cocyn Hanmumta Boja 10 BBICOTHI h.
OnpenenuTtsd IIOMIAL ONEPEYHOI0 CEYEHUS CTPYH, BBITEKAIOIIEH U3 CoCyla Ha paccTosHUU 4
h ot ero nua. Cuutarh, 4TO CTPYs HE Pa30OPHI3TUBACTCS, CUIIAMU TPEHHUSI IPEHEOPEYb.
3ByKOBbIE KojeOaHus, umermme dvactory v=0,5 kl'n wu ammmuryny A=0,25 wmwm,
pacnpocTpansiercss B ynpyroi cpeme. JnwmHa Bomabel A=70 cm. Haittm: 1) Ckopocts v
pacripocTpaHEHHs BOJH; 2) MAaKCUMAIBbHYIO CKOPOCTh YaCTHUI[ CPEIbL.
OnpenenuTs CKOPOCTh L PACHPOCTPAHEHHUSI BOJHBI B YIPYTOl Cpeie, eciiu pa3sHOCTh (a3 A
Kosie0aHuM IByX TOYEK Cpeibl, OTCTOALUX APYTr oT Apyra Ha AX=10 cm, paBHa 1/3. Yactora v
KosiebaHuit paBHa 25 I'n.

Bapuanr 13
MakcumManbHasi CKOPOCTh TOYKH, COBEpILAKOIel rapMoHuYeckue kosneOanus, paBHa 10 cwm/c;
MaKcHMajibHOE ycKopeHue paBHO 100 cwm/c?. HalfTi IUKIMYECKyIO0 4acTOTy o KoneGaHuil, ux
nepuon T u ammuryny A.
Ucrounnk 3Byka wyactoto v=18 kIl mnpubnmkaercs K HEMOABMKHOMY pPE30HATOPY,
HAaCTPOEHHOMY Ha BOJIHY JUIMHOM A=1,7 cM. C KaKoil CKOPOCTBIO JOJDKEH JIBUTATHCS HCTOYHHMK
3ByKa, 4TOOBl BO30YXJaeMmble MM 3BYKOBbIE BOJHBI BBI3BIM KoOJIeOaHUS pe3oHaTopa?
Temmepatypa Bo3ayxa pasna 290 K; y=1,4; u=29-10" xr/mons; R=8,31" x/monbK.
B mmpokoif 4acTu ropu30HTAIBHO PACIIONOKEHHON TPYyObl HEPTH T€YET CO CKOPOCThIO V1=2
M/c. OnpenenuTb CKOPOCTh V2 HEPTH B Y3KOM YacTH TPYyObI, €CIM pa3sHOCTh AaBieHui AP B
ITMPOKOH 1 y3KOif YacTsx ee paBHa 6,65 kI1a. ITnotHoCcTs HedTH 0,9:10° KT/MC.
3a1aHO ypaBHEHHE TIIOCKOU BOJIHBI W(X,t) = ACOS(a)t — kX) , rme A=10 cm; ©=628c%, k=2 mL.

Onpenenuth 4YacToTy V, ()a30ByH0 CKOPOCTh UL, MaKCHMaJIbHbIE 3HAYEHHs] CKOPOCTH U
YCKOPEHHS KOJIeOaHMI 9acTHIl CPEIbI.

Bapmuanr 14
OHeprus 3aTyXalolMX KoJeOaHWN MasTHHKA, IPOMCXOIIIIMX B HEKOTOPOH cpeae 3a 1 MHUH
yMmeHblingach B 64 pasza. OnpeaenuTs Ko3((UIHMEHT COMPOTHBIECHHUS CPEAbl, €CIM Macca
MasTHuka m=0,1 kr.

CKOpOCTh L 3ByKa B HEKOTOPOM Ta3e NMPU HOPMATBHBIX YCIOBHIX (PO =10° [1a, T, =273 K )

pasua 308 m/c. [lnoTHOCTH p rasa pasHa 1,78 kr/m°. Onpenenuts otHomenue y =C,/C, ms

IAHHOTO Ta3a.
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[To Tpybe mmunoii | u paguycoMm R TeueT cTanmnoHapHBIN MOTOK XUAKOCTH. CKOPOCTh TEUCHUS
r2

KHUJIKOCTH 3aBUCUT OT PACCTOSHUS I' 10 OCH TPYOKH IO 3aKOHY U = U, 1—? . Haiitu o06bem

KUAKOCTH, IPOTEKAIOLIEH uepe3 ceueHue TpyOKH B €JUHULLY BPEMEHH.

[Tonepeunass BoJIHAa paclpoCTpaHseTcss BAOJIb YINPYroro IMIHypa cO CKOpPOCTbIO L=15 wm/c.

[Tepuon T konebanmii Touek mHypa paseH 1,2 c., a ammuuryaa A=2 M. Onpenenuts: 1) amuHy

BOJIHHI A, 2) a3y ¢ konebaHui, CMEIIEHUE I/ , CKOPOCTh | U YCKOPEHHUE ¥ TOUKH, OTCTOALIEH

Ha PacCTOSTHUHU X=45 M OT HCTOYHUKA BOJIHBI B MOMEHT 11=4 c; 3) pa3HocTh (a3 A koiaedbanuit
JBYX TOYEK, OTCTOSIIIUX OT UICTOYHHKA BOJHBI HA paccTOIHUIX X1=20 cM u x2=30 cMm.

Bapuanr 15

OpnHopoaHbIi auck paanycoM R=50 cMm konebieTcss 0KOJIO TOPU30HTATBHON OCH, TPOXOISAIICH
yepe3 OAHY W3 OOpa3ymoIIMX IWIMHIPUUYECKONH MOBEpXHOCTH aucka. Haittu mepuopg ero
KOJIeOaHMiA.

[Imomaaer mopiiHs B mmnpuie Si1=2 CM2, a mIolmaab oTBepcTust S)=1 Mm%, CKOJIBKO BpPEMEHU
Oyzer BbITEKaTh BOJIA M3 IINPHUIIA, €CITH Ha TIOPIIeHb aeicTByeT cuna F=8 H, a xox mopruus 1=5
cm?

[Ipu npoxoxaeHHH TMOe3Ja MHUMO HEMOJIBI)KHOTO HaOMIoJaTesi BhICOTA TOHA 3BYKOBOTO

CUTHAJIa TMO€3/Ia MEHSETCS CKauyKoM. HalTH OTHOCHTENhbHOE M3MEHEHHE YacTOThHI ﬂ, eciiu
VO

CKOpOCTH TI0€3/1a paBHa 54 KM/4.

Bonna pacnpoctpansiercs co ckopocthio V=200 m/c. HammeHbiee paccTosHEe AX MEXIY

TOYKaMH cpefpbl, (a3bl KojaeOaHWi KOTOPBIX MPOTHUBOIOIOXKHEI, paBHO 2 M. Hailitu gactoTty

KOJIeOaHH.

5.1.2. Bonpocwvl no memam Oucyuniuivl
(konmponupyemas komnemenyus OITK-3):

Bonpocs! k ko1okBHYyMy Nel

IIpaBuna 1eMCTBUM CO CTENEHAMHU U KOPHSAMMU.

HexkoTtopsie cBOICTBA MPOMOPILUH.

HenosHele 1 nosHbBIE KBapaTHbIE YPaBHEHUS.
@opMyIIbl KOPHEN KBAIPATHBIX YPABHEHUM.
Teopema Buera.

DopMyJIbl COKPAIIEHHOTO YMHOKEHHUSI.

Jlorapugmsl. O61ne cBOHCTBA JOrapruQMOB.

Tpuronomerpuyeckue GyHKIIMH OCTPOTO yIiia.

Teopema [Iudaropa.

TeopeMa KOCHHYCOB.

Teopema cuHYyCOB.

3HAKU TPUTOHOMETPUYECKUX (QYHKIUN B YETBEPTSIX.

3HaueHus! TPUTOHOMETpUYEeCKNX (DyHKIIMN HEKOTOpBIX yrioB (0, w/6, n/4, n/3, /2, m).

. YUeTHBIe 1 HEYETHEBIE TPUTOHOMETPUUCCKHUC q)yHKI_[I/II/I

[TeproaYHOCTh TPUTOHOMETPHUECKUX (PYHKITHIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA.

DopMyJIbI CIOKEHUS.

Tpuronomerpuyeckue GyHKIMH JBOIHOTO U TIOJIOBUHHOTO apTyMEHTOB.
[TpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKITHI B IPOU3BEICHUE.

23



20.
21.

22.
23.
24.
25.

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

@opMyIIbl IPUBEACHUS.

[Inomanu TpeyroibHUKa, KBaJIpara, NpSIMOYrojibHUKA, OOKOBON MOBEPXHOCTH MUPAMMUIBL,

napauiesniorpaMma, Tparnenuu, pomoa.

OxkpyxHoctb. Kpyr. Jnuna nyru. JlnvHa okpykHOCTH. J{JTMHA XOpABI.

[Tmomaae kpyra.

Humuuap. Konyc. [hnomaan nx 60KOBOM MOBEPXHOCTH M MOJTHBIC IIOIIATH.

OObemBbl IMIMHIPA, KOHYCA, [Iapa, YCEYCHHOTO KOHYCa, IIApOBOTO CErMEHTa, LIapOBOTO
CEKTOpa, [AapOBOro CIIOS.

[eiicTBre HaJl BEKTOpaMHU.

CkansipHO€ U BEKTOPHOE IIPOU3BEAECHUE BEKTOPOB.

OnemenTapHble GYHKINUU U UX TPAQUKH.

[Tpou3BoHBIE U UHTETPASIBI OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHIA.

DopmyIibl TPUOIMKEHHBIX BhIYUCIeHHH. [IpaBuna okpyrieHus.

AOCOIOTHAS M OTHOCUTEIbHASI TOTPEIIHOCTH.

Bonpocsl k ko10KBHYMY Ne2

Buaer Nel

1. Kunemaruka kak pazzaen mexanuku. Haiitu mogyns 8@ = [5T + T— k]

2. Yro 3HAUMT MHBApUAHT NpeoOpa3oBaHMi KOOpAWHAT U BpemeHu? Kakue WHBapHaHTHBIC

BEJIMYMHBI B TpeodpazoBanusx ["anunes?

PenaruBucTckoe ypaBHeHue 1BHKeHUSA. DOTOHHBIE PAKETHI.

AGCOMOTHO ynpyruil yzaap. 3aKOHbl COXPAaHEHMs UMITYJIbCA M SHEPIMU B KIIACCHYECKOM

¢dusuke.

5. Jedopmanus u ee npuuunHbl. 3akoH ['yka. Jlepopmarus kpydeHus. Moaynb KpydeHus.
[Tepuoa KpyTHIIbHBIX KOJeOaHUH (BBIBO).

Hw

Buier No2

[Tpuniun otHocutensHocTU Ianunes. [IpeoOpasoBanus ["anunes.

2. OcnoBubie eaunuiel CU. BeipaszuTh uepe3 ocHoBHBIE eanHUIBI CH crenyromne BeTnIuHbL:
10 I'TTa, 10° mxIx, 10 kH, 102 M»B.

3. ®opmyna DitHmTEeHa. DHEPrUusl MOKOs. 3aKOH COXPaHEHHs DHEPTUM B PEISTHBHCTCKOM
cinydae. KuHeTndeckast 3HEpIys B peJIATUBUCTCKOM CIIy4dae.

4. MoMeHT MHEpUHMHM TBEPAOro Tela W MOMEHT HHepuuu crepxkHa. Teopema IllTeitnepa-
['tolirenca (BbIBON).

5. Jlepopmanust pacTspkeHHss u ckaTtus. MexaHudeckoe HampspkeHue. Moayne FOHra u
koad¢urment Ilyaccona. 3akon ['yka (0000IIeHHBIN) 7151 pa3HBIX BUIOB Ie(hOpMAaIIHH.

=

Buaer Ne3

1. MrHoBeHHas och BpamieHus. Teopema Ditnepa.

2. Tlpenen ynpyroctu u npeaen npodHoctu. Ilnactuueckue u ynpyrue aehopmanuu.

3. TIpocTpaHCTBEeHHO-BpEMEHHOM MHTEpBaIL. Ero MHBapHaHTHOCTH (IOKA3aTh).

4. Cuna. Beipasuts 108 mxH, 10° MH uepes ocHosnble emunuib CH.

5. OcHOBHOE ypaBHEHHE IUHAMHUKU BpaLIaTEIbHOTO IBUKEHHSI TBEPIOTO Teia (BBIBOM).
VYpaBHeHue MoMeHTOB (BbiBOA). CpaBHHUTeNbHas TaOnMIa MOCTYNATENBHOIO H
BpAIllaTEeIbHOTO JBUKECHUH.

Buier Ne4
1. Jebopmanus xpyueHus. DPusmueckuit cmbicn Monyis kpyudenus f. KpyrunbHble

KOJIeOaHMs ¥ X Mepruo (BBIBO).
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LlenTpocTpeMUTENbHOE YCKOPEHUE (Uepe3 JIMHEMHYIO U YTIIOBYIO cKopocTH). Hanpasnenue
LEHTPOCTPEMHUTENBHOIO ycKopeHus. Ilouemy mnpu pasnomeprHom KpPUBOIMHEHHOM
JBUKEHUU €CTh YCKOPEHHUE?
A0Geparus cera. OnbiT MaiikenscoHa-Mopiu.
IT 3axoH HproTOHA. YpaBHEHHE IBUKEHUS.
Pabora mpu BpamaTenbHOM JABH)KEHUU TBepAoro Tena (BbiBoa). CpaBHHUTENbHAS Tabauna
[OCTYNATEIbHOr0 U BPAIIATEIbHOTO JBUKECHUM.
Buier NeS
DHeprus U IIOTHOCTb SHEPTUHU YIPYTUX JedopManuii (BEIBO).
BexkTopsl. [IpaBuiia cnoxeHust U BBIYUTAHUSI BEKTOPOB.

Crnoxuth a+ b / (rpaduuecku)

Boruects b — / \b (rpadrueckn)

Cnoxute: d =51 +6] —K u b =-47 -] +K . Beruects Te xe BekTopsl d 1 b

[Tonmnast wmexaHwdeckass HHEprus. 3aKOH COXpPaHEHUsS OJHEPrMM B KJIACCHUYECKOM H
PENATUBUCTCKOM ciy4asx. CBA3b MEXAy KHHETUYECKOM HSHEpruedl M HMIIYJIbCOM B
PEIATUBUCTCKOM ClIydae.

LlenTpobesxHas cuiia UHEPLIUU.

MoOMEHT UHEepIUHU U TeH30p UHEPIMU. MOMEHT HHEpLIUH KOHYCA (BBIBO).

Bbuier Ne6.
[TonsipHas v HUIMHAPUYECKAsE CUCTEMbl KOOpauHAT. VX CBSI3b C AEKAPTOBOM CUCTEMOM
KOOpJWHAT.
bannuctudeckas runoresa. OnbiT ®U30 U €ro TpakTOBKA.
Koad¢urment ITyaccona p u moxyns casura G. Ceszs mexay moayinem lOura E, G u .
Ten3zopsl neopManivy U HaNpsKEHUS.
III 3akoH HproTOHA M 3aKOH COXpAaHEHUSI UMITYJIbCA KAK €ro CIEICTBUE. Y PaBHEHUE
MOMEHTOB (BBIBOJ).
MowMmeHT uHepuuu 1apa (BbIBOJ).

buaer Ne7.
I'paduk 3aBHCHUMOCTH OTHOCHUTENIBHON JegopManuy OT MEXAHWYECKOTO HaIpsLKEHMS.
Ynopyras u mactudeckas aegopmarum.
Cdepuueckas cuctemMa KOOPJIMHAT U €€ CBA3b C JICKapTOBOM CUCTEMOM KOOpPIMHAT.
[ToctynatuBHBIN XapakTep MOCTOSHCTBA CKOpOCTH cBeTa. [IpeobpazoBanus JlopeHiia.
Kunernueckast sHEprusi B peisITUBUCTCKOM ciiydae. CBsI3b MKy KHHETHUECKON dHEprueit
Y UMITYJIbCOM B PEJISITUBUCTCKOM CIIydae.
VYpaBHeHUEe NBIKEHHS TBEPAOTro Tena (BeiBo). CpaBHUTENBbHAS TA0JIMIIA TIOCTYNATEILHOTO
Y BpallaTeIbHOTO JIBH>KEHHUI.

Buner Ne8
Panuyc-ekTop. EnuHMUHBIE BeKTOpHl. UeMy paBHO NPOM3BENCHHE: | X | | kxi; Txlz;

-

kxi? Moxynb BekTopa & = mi +nj + plz .

Tenzop nedopmanuu U TEH30p MEXaHUYECKOTo HampspkeHus. O6001meHHbIH 3akoH ['yka B
cirydasix 1eopManiu CIBUTA U KPYUEHHUS.

[TpeoGpazoBanus Jlopenua.

Mowment cunbl. Hanpasinenne M . YpaBHeHHE MOMEHTOB. (BBIBON).
3aKkoH BCEeMUpPHOro TtiaroreHus. @uznueckuit cmbicn G. [loTeHnman W HaNpsSHKEHHOCTh
rpasutanroHHoro nois. Ilocrossauas Kemepa.

Bbuaer Ne9
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CkangpHas BenuunHa. Hanucars 7 ckansipHbeIx BennuuH. Haiitu ckansipHoe mpou3BeacHUE:
(af +bj +ck ) (i +nj + pk).

Hedopmarus caBura. @usndeckuii cmbict moayis casura G. Ces3p mexay G, u, E. (u -
ko duuuent [lyaccona, E — moayns FOnra).

M30TponHOCTE U OAHOPOJHOCTH IPOCTPAHCTBA U 3aKOH COXPAaHEHUS MOMEHTAa HMMITYJIbCA.
3aKOH N3MEHEHHS MOMEHTA UMITYJIbCA B HE3AMKHYTBIX CHCTEMAaX.

VpaBHeHre MOMEHTOB (BbIBOZ). CpaBHuTeNbHas TaOiaMLia IOCTYNATENbHOTO U

BpAILATEJIbHOTO ABUKECHUM.
PaGoTa cuitbl TsDKECTH (BBIBOJ). SIBIISICTCS M CHITA TSOKECTH MOTEHITMAIbHOU? (OOBSICHHUTD).

Buier Nel0
Yemy paBHO IIPOU3BEIACHUE (37 +6] - 7IZ) X (—ZT —47+ IZ) ?

O06006meHHbIH 3aKoH ['yKa U1 pa3HbIX BUAOB Ae(opMaIim.

MomeHT nmnysbca (KOJM4ecTBa JBHKEHUS ). 3aKOH COXPAaHEHUsI MOMEHTa UMITYJIbCA.

3aKOH COXpaHEHHsI PHEPTruu B PENISITUBHCTCKOM cCllydae. DHeprus mokos. Kunerndeckas
SHEprus B PEIATUBUCTCKOM ciydae. CBs3b MEXIy pPEISTUBUCTCKOM KHHETHYECKOH
DHEPTrUEH U MOJHOW SHEPTUEH.

CpaBHuTeNbHAs TaOIMIIA TOCTYNATENIBHOTO M BPAIIATEIbHOIO JIBUKEHUNH. MOIIHOCTD MpH
BpaIaTeIbHOM JIBUKEHUU TBEPAOTO TeJIa BOKPYT HEMOBMKHOM OCH.

Buier Nell
Cucrema otcuera. Baxueilmme cucrembl koopauHat. Haiitu wMoapynbs BekTopa
a=3i -5]+k
AGcomoTHas U oTHocuTenbHas nedopmanud. 3akoH ['yka. dusndeckuii cMmbica o, E, L.
II kocmuyeckas ckopocTb. (BbiBoN). [TocTrostHHas Keruepa.
Pabora cun BcemupHOro TAroteHus (BBIBOJ). SIBIAIOTCS 7 CHJIBI  TATOTEHUS
MOTEeHIUATBHBIMU? (OOBICHUTB).
DopMynbl CIOKEHUSI CKOpocTed B mpeoOpasoBaHusix Jlopenma. (BeiBom). SBisiercs s
CKOpPOCTh MHBApUAHTHOM BEIMUYMHON B peodpa3oBanusx Jlopenua?

Buuer Nel2
Cxopocts B koopauHatHoit popme. [Ipoekimu ckopoctu Ha ocu OX, OY, OZ.
JIBm>keHue Tena, OpoIIeHHOTO TOPU30HTAIBHO.
Umnynec. M3onupoBaHHas cuctema. 3aKOH COXPAaHEHUS UMIYyJbca. 3aKOH H3MEHEHUs
UMITyJIbCa B HEM30JIMPOBAHHBIX CUCTEMaX.
entp macc. Teopema 0 IBUKEHHUH IIEHTPA MacC.
HampspkeHHOCTh M MOTEHIIMA TpaBUTAIMOHHOTO Toisa. Kak MeHseTcss HampsuKeHHOCTh U
MOTEHLIMa]l TPAaBUTALMOHHOIO TOJS 3eMJIM C BBICOTOM HaJ TMOBEPXHOCThIO 3eMiu?
['paBUTAIIMOHHBIN pagnyc U ero Gpu3ndeckuii cMbIci. «UepHas AbIpay.

Buuer Nel3

PaBHOMepHOE BpamaTreabHOE [JIBIDKCHHE W €ro KHHEMAaTUYeCKHE XapaKTEePUCTHUKH
(a,,8,,8,¢,0,fur.n.).
JekapTroBa TmpsMOYTroibHas CHCTEMa KOOPJIMHAT M €€ CBA3b C MOJSpHOM U
MATUHIAPUIECKOW CHCTEMaMH KOOPANHAT.
CrnenctBue mpeoOpa3oBanuii JIopeHIIa — OTHOCUTENHHOCTh OJHOBPEMEHHOCTU COOBITHUI
(BBIBON).
Teopema IlIteiinepa-I'tolirenca (BbIBOL).
HeBecomocTh. ['paBuTanimoHHass ¥ MHEPIUOHHAs Macchl. [IpUHIMI >KBUBaJIEHTHOCTH.
CpaBHuTeNbHAs TAOIUIIA TIOCTYMATEIHLHOTO U BPAIIATEIHPHOTO ABUKCHU.
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Buier Nel4
JIBmxkeHue Tena, OpOIIEHHOTO IMOA YrioM K Topu3oHTYy. CKOpPOCTh B JII00OOW MOMEHT
BPEMEHU IIPU TAaKOM JBUKECHUU.
BextopHoe mpousBeaeHue. CBolicTBa BEKTOpPHOro IipousBeneHus. Hailtu monyns
b=3+4]-k.
OaHOPOIHOCTH MPOCTPAHCTBA M 3aKOH COXpaHEHUs MMITyJbca, Kak cieactBue Il 3akona
HeroToHa.
Pabora B norenuuanbHoM nosie. IloTeHnanbHas SHEPrUs U €€ HOpPMUPOBKa.
®opmyna LnoakoBckoro (BpIBOA). XapaKTepUCTHUECKasi CKOPOCTh CIOKHOTO MaHEBpa.

Buier Nel5
PeaktuBHOE nBUKEHUE. Y paBHeHUE Mermiepckoro (BpiBO). PeakTuBHas cuia.
Heunepuuansnas cucrema orcuera (HHUCO). [lepenocHas cuna nuHepIuu.
Crnenctue npeobpazoBanuii JIopeHiia — CokpaiieH1e AJIMHbI IBIKYIIETOCs Tea.
Tpaektopusi, myTh, epeMelieHrne. AGCOTIOTHOE, OTHOCUTEIIBHOE U IEPEHOCHOE JIBUKECHHUS.

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

u d= (47 6]+ YIZ) nb= (—37 —2]+5 IZ) . CpaBHuTeNbHAs Ta0JHUIA MOCTYNATENHHOTO H

BpalaTCJIbHOIO JBHOKCHHH.

Bujer Nel6
VYrioBasi CKOpOCTh U yIioBo€ yckopeHue. Mx nanpapnenus.

Haiitu ckansipHOe pon3BeieHNe BEKTOPOB: a = (37 —2j+ 4IZ) nb = (—ST 3] - 7IZ> .

PenstuBucTCKass Macca. 3aKOH COXpPAHEHUsT OJHEPIUM B PEISTUBUCTCKOM  Cllydae.
Kunernueckas s3Heprus B peJIITUBUCTCKOM CIIy4ae.

Pa6ora. Momnocts. KIT/I. U3MeHeHne KUHeTHYeCKO SHEPTUH.

Kunernueckas sneprust TBepaoro tena. Teopema Kenura (BoiBon). CpaBHUTENbHAs Tabauna
IIOCTYNATEIBHOI0 U BPALIaTEIbHOTO IBUKEHUM.

Buuer Nel7
VYckopenue. Yckopenue B koopauHatHou dopme. [Ipoekiuu yckopenus Ha ocu OX, OY u
OZ.
TanreHnuanpbHOe, HOpPMaJIbHOE U TONHOE YcKopeHus. [lokazaTb WX Ha TpUMEpPE
KPUBOJIMHENHOTO JIBUKEHUS.
Crnenctue npeobpazoBanuii JIopeHiia — 3ameayieHne Xo/1a JBMKYIIUXCS YacOB.
[TorenuuanpHble cuibl. HeoOXxoauMoe W JTOCTAaTOYHOE YCIOBHE MOTEHIIMATILHOCTH TOJIS.
PaboTa cuit taroTeHus (BBIBO).
I kocmuyeckas ckopocts (BeiBo). 111 3akon Kemnepa.

Buaer Nel8
Crerrenb cBoOOBI. [TocTymarenpHOE, TNIOCKOE W BpalllaTeIbHOS ABMKCHUS TBEPIOTO TEIIa.
CkansipHoe MIPOU3BENICHUE u €ero CBOWCTBA. Haittu MPOU3BEICHHUE!

0 4 g - - —
(57 +6] —2k)~(3| ~2j-k).
Cob6ctBenHoe BpeMsa. CBs3b MEXIYy NPOCTPAHCTBEHHO-BPEMEHHBIM HWHTEPBAJIOM U
COOCTBEHHBIM BPEMEHEM.
Kopuonncosa cuna nHepuu.

AGcomotHo  Heynpyruii  ymap. [lpuBenennas wmacca. CpaBHUTenbHas TabmuIa
MOCTYMATEIFHOTO U BPAIIATEIIbHOTO JTBU)KCHUIA.
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Bbuier Nel19
Vel Oiniepa. Halitu nponssenenue: (3T +47] - IZ) . (T —Kk+5 I)

PaBHOnEepeMeHHOE BpallaTreslbHOE ABUKEHUE. YTJIOBasi CKOPOCTh U YITIOBOE YCKOPEHHE.
EauHune ux uamMepeHus.

ODHOPOOHOCT BPEMEHM M 3aKOH COXPAaHEHWs SHEPrMM B KIACCUYECKOM M B
PENATUBUCTCKOM CIIy4asiX.

Pabora cun ynpyroctu. SIBISIOTCS TU CUIIbI YIPYTOCTH MOTEeHIHATBHBIMU? (OOBICHUTS).
MoOMEHT MHEpLUH TeJla BpalleHHsI TPOU3BOIbHON (hOPMBI (BBIBON).

Buier Ne2(
MoOMEHT UHEPITMHU KOHYyca (BBIBO).
3axonbl Kenunepa. [loctosnnas Kennepa.
I 3akon Herorona. MCO. Macca kak Mepa HHEpTHOCTH.
N3onupoBaHHas cucreMa. BHelHre U BHyTpEeHHHUE CUJIbl. 3aKOHBI COXPAaHEHUSI.
[Touemy cyliecTByeT YCKOPEHUE MIPU PABHOMEPHOM KPUBOIMHEHHOM JBMXKEHHUU (TIOKa3aTh
Ha puC. U 00BICHUTH). Kakoe 3To yCKOpEeHHE B KaK OHO HAIpaBJICHO?

Bujaer Ne21
KpuBonuneiinoe  aBwkenue. [lpumepbl  Takoro  ABWIKEHHS.  YCKOpPEHUsS  NIpHU
KPUBOJIMHEWHOM JIBUYKEHUU.

HaiiTu ckanspHoe npousBeieHuE: (47 —5]+ 6IZ) . (—37 +7] - IZ) .

WuBapuantsl npeoOpasoBanuil ['anunes. AOCOMIOTHBIA XapakTep OJHOBPEMEHHOCTH
COOBITHIA.

MOMEHT MHEepLUH CIJIOUIHOTO IMIMH/PA (BBIBON).

I'paBuTanmonHblii paauyc u ero ¢Qusmueckuil cmbica. «YepHas nplpa». Pasmepsl
Bcenennoii. I'paButarniionHast sHeprus 11apooopa3zHoro Tesna (BbIBO).

buier Ne22
['paBuTanmonHas sHeprus mapa (BbiBox). [ paBUTalMOHHBIN pannyc (GU3HMUECKUid CMBICH).

AGCONI0THOE, OTHOCUTENIBHOE U NEpEeHOCHOE ABMKeHUs. DopMynbl 11 S, O md NpH TaKUX

JIBIKEHUSX.
Pa3BuTHe B3risaa0B Ha ckopocTh cBeTa. OnbiT Pemepa.
CpenHsisi CKOpocTh U MTHOBEHHAsi CKOpoCTh. HarpaBiieHne cCKkopocT Kak BEKTOpa.

I[TpaBuiia cI0XeHUsT HECKOJIBKUX BekTopoB. Haiit cymmy @+b +C+d :

\b‘ (rpacduyeckn)
C
Haiitu pazHOCTb Clle1yIOIMX BEKTOPOB:
d =51 +6]—kub=—7—J+k

Buier Ne23
PaBHOMEpHOE BpalarenbHOe ABUKEHNE. YTIIOBask CKOPOCTh M YCKOPEHUE, X HAIPABIICHHUS.
JlnHamuKa Kak pa3ziesl MEXaHUKH. 3akoHbl HproTOHA.
OO6mwmit mpuHIMN oTHOCUTENBbHOCTHU. [IpeoOpa3zoBanust Jloperria.
PenstuBucrckuit  mmnynsc.  OHeprus nokos. CBA3bp  MEXIYy  PEIATUBUCTCKUMU
KMHETUYECKOM SHEPrUel U UMITYJIbCOM.
CTonkHOBEHHUs. 3aKOHBI COXPAaHEHUS IIPU CTOJKHOBEHUAX (YNIPYTruil M HEYIPYTHi yiapsl).
buier Ne24

O6006mennbiii 3akoH ['yka. ®usmueckuil cmpicn E. Mexannueckoe HamlpsykKeHHE G H
OTHOCHTeNbHAs fedopmanus €. TeH30pbl G U €.
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CpaBHuTeNbHAS TAOIUIIA TIOCTYMATEIHLHOTO U BPAIATEIPHOTO ABUKCHU.

Kak m3meHHTCS yckopeHue cBOOOJHOro majeHus ¢ BbicoTor? III xocMuueckas cKOpoOCTh
(BeiBON). I 3axon Kemnepa.

MoOMEHT uHEepLUHU AUCKA U MOJIOTO IMIMHIPA (BBIBOJ).

CKOpOCTh U YCKOpEHHUE B BEKTOPHOM U KOOPIUHATHOH (hopMax.

Buier Ne25
3akonbl coxpanenus. [lonarue npocTpancTBa U BpeMeHU. M30TpONMHOCTh U OAHOPOIHOCTD
IPOCTPAHCTBA M BPEMEHH.
OO6bsicuenue abeppauuu cBeta u onbita @u30 Ha OCHOBE IpeodpazoBanuit JlopeHa.
Pabora npu BpamareabHOM JBUKEHUM TBEPAOIO Tea (BBIBOJ).
Pa6ota cui ynpyroctu (BeiBox). [ToTeHIIMaIBHBIE CHITHI.
Teopema IlIteiinepa — 'toiireHca (BbIBOK).

Buier Ne26
BexTopnas npoussenenue. Haitu: [é X 5} ,Tae =61 —j + K,b=—1+ 77+ 3K .

JIBukeHue Tena, OpOIIeHHOTO TOPU30HTAIBHO.

YpaBuenne Memiepckoro (BbIBOJ).

CpaBHuTenbHasg Ta0dMIlAa TOCTYNAaTEIbLHOTO M BpamiaTesJbHOro JBvxkeHuil. [lomHas
KMHETUYECKasi SHEPTUs TBEPIOTo Tea.

Heunepuuanbusie cucteMbl otcueta. Cuibl uHepuuu (NEpeHOCHas, UEHTPOOeKHas,
Kopuonuca).

Buuer Ne27
VYpaBHeHus nBMXEHHS TBepaoro Tena. CteneHu cBoOOIbI. YTIbl Ditepa.
3aKOH COXpaHEHHsS MOMEHTa KOJMYeCTBa JBIDKEHHUS. (BBIBOM). YpPaBHEHHE MOMEHTOB
(BBIBON).
PaBHOMEpHOE BpamiatenbHOE IBMKEHHE U €ro XapakTepuCTUKH. HampaBineHue yrioBoit
CKOpPOCTH H YTJIOBOTO YCKOPEHHUSI.
3axonbl Kemiepa. [Toctosunas Kemnepa. I'paBuTaiinoHHbIi paaunyc.

. L -
Haiitu monyns b =61 —7 | —k . Kakue BekTOpHBIC BeTMUUHBI BbI 3HaeTe? [lepeuncinTs.

Buier Ne28
MoMeHT nHepLuyu TBEpIOro Tesa. MOMEHT MHEPLMHU IIMIIMHAPa (BBIBO).
JIB>keHue Tesa, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY (BBIBO).
CpaBHuTeNbHAS Ta0NMIA TOCTYNATEIBHOTO U BPAIIaTEIbHOTO IBUKEHUN
Hedopmarus kpydenus. Ilepuon KpyTHIBHBIX KoneOaHMH. YHpyrue M IUIaCTUYECKUE
nedopmanuu. Moaynb kpydeHus (GU3NIecCKuil CMBbICIH).

Haiitu ckanspHoe nmpousBeneHue a- b= (4T —6] - IZ) . (T +2]+ BIZ) :

Buier Ne29
I'paBuTanmonHas sHeprus mapa (BbIBOA). ['paBUTALMOHHBIM paauyc, ero (QpU3NUYEeCKUn
cMBICIT. «YepHas JIbIpay.
Haiitu pasnocts: 5—5:(57+T—3IZ)—(4T+6T+IZ) u a /5
<—
Oueprust ynpyrux aepopmanuid. I[ImoTHocTs sSHeprum ynpyrux jaedopmanuii ams

nepopManuil pacTsKeHHe-cKaThe U CABUTa (BBIBOJ).
3akonbl HptoTOHA. YpaBHEHNE ABMKEHUS MAaTEPUATIbHOU TOUKH.
Hentp w™macc. Teopema o nBwkeHHH I1ieHTpa Macc. CpaBHUTenbHas TabIUIA
MIOCTYIATEIBHOTO U BpallaTeIbHOTO IBUKEHUI.
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Buier Ne30
MoOMEHT UMITyJIbCa CUCTEMbI MaTePUAIBHBIX TOUEK. 3aKOH COXPaHEHUSI MOMEHTAa UMITYJbCa.
YpaBHEHNE MOMEHTOB (BBIBOJ).
[TorenuunanbHble cuibl. PaboTa moTeHIMATBHBIX CUJT (CUIT TSXKECTH, YIPYTOCTH, TATOTCHHUS)
(BBIBON).
BpaiarensHoe 1BUKEHHE U €r0 KHHEMAaTUYeCKUE XapaKTepUCTUKH (@, an, ar, B, @, o, T, v,
A, aHOJ’IH)-
AOCONIOTHO HEYNIPYTuid yiap (BbIBOIBI).
Cdepudeckas cucreMa KOOpJIUHAT U €€ CBS3b C JIEKAPTOBOM CHUCTeMOU KoopauHat. Haittu

BEKTOPHOE IIPOH3BEICHHE [é X 5] = (57 +6] — 7IZ) X (47 -3j - IZ)

Buier Ne31.
@opMyIibl CIIOXKEHUSI CKOpocTeld B mpeoOpasoBaHusax JlopeHua (BbIBOf). SBisiercs nu
CKOpPOCTh MHBAPUAHTHOM BETMYMHON B peoOpazoBanusix Jlopenna (BeiBox)?
Teopema llteitnepa — ['toifrenca. (BbiBox). YeMy paBeH MOMEHT MHEPLUH CTEPKHS Maccoil
m U JUTMHOU | OTHOCUTENLHO OCH, IIPOXO/IAIICH Yepe3 OJMH U3 KOHIIOB CTEPIKHS?
[{winHapuyeckass cucTeMa KOOpJIMHAT M €€ CBA3b C JIEKapTOBOM CHUCTEMON KOOpIUHAT.

Haiiru a~5=(5f—6i+12)-(f—12+37)
II kocmuueckas ckopoctsb (BbiBON). | 3akon Kemnepa.

Pa6oTa IIpu BpamareJibHOM U IMOCTYNATCIbHOM  JIBUKCHUIX. MOH_[HOCTB, K.II. 1.
Kunernmueckas OHEPIUA B KIACCUYCCKOM U PCIIATUBUCTCKOM ClIy4asx.

Buier Ne32
Heunepnuanbsuas cucrema otcueta. [lepeHocHas v HeHTpOOEKHAS CUITbl HHEPLIMH.
CrnenctBus npeobpazoanuii JIopeHna (BbIBOI).
Bunsl yckopenuii. U306pa3uth rpadudecky.
O060061meHHbIH 3akoH ['yka. @usndeckuii cmbica E. 'paduk 3aBUCHMOCTH  OTHOCHTENBHOM
nedopmauu OT MEXaHUYEeCKOro HanpsibkeHus. [Ipenens! ynpyroct U mpoyHOCTH. YTpyras
U TIacTH4ecKas aedopmarivi.
Kunernueckass  sHeprusi  TBepAoro Tena  (BeiBox).  CpaBHuTenbHas — Tabnuua
MOCTYNATEbHOTO U BpallaTeIbHOTO JIBUKEHUI.

Buaer No33

CkanspHOoe M BEKTOpHOE Mpou3BeAeHHe. J[BOTHOE BEKTOPHOE MPOU3BEICHUE éx(bxé).

Haiiti Moaynb BekTopa 8 =61 —7 ] + K.

KpuBosnnHeliHOe JABM)KEHHE M €r0 KHMHEMaTH4eCKHE XapakTepucTHKH. Ilouemy
pPaBHOMEpPHOE KPUBOJIMHENWHOE JIBHYKEHHE MPOUCXOIUT Bcerjga ¢ yckopenuem? Kakxoe 3to
ycKkopeHue?

CpaBHUTENbHAS XapaKTEPUCTHKA MOCTYNATEIbHOIO U BPAIlaTEIbHOTO ABMXKEHHM.
Oo6mwscHenue abeppanuu cBeta u onbslta Gr3o Ha ocHOBe MpeodpazoBanuii JlopeHa.
Pabora mpu moctynatenbHOM W BpallaTeIbHOM JBHKEHUSAX. Mepa paboTel. MOIIHOCTS.
KIIJ. beiBaet nmu pabora orpunatensHoi? Korma?

Buier Ne34.
JIBr>keHre 110 HAKJIOHHOW IUIOCKOCTH. 3aBUCAT JM YCKOpPEHUS UWIMHApPAa W 1Iapa,
CKATBIBAIOIIMXCS 110 HAKJIOHHOW IMJIOCKOCTH C YIJIOM HakJiOHa 0L K TOPU30HTY, OT MaccChl
UUIUHAPA U mapa? (J0Ka3aTelbCTBO).
JunaMuka Ten repeMeHHON Macchl. YpaBHeHne Memepckoro. (BeiBoa). PeakTuBHas cuia.
XapakTepucTuueckasi CKOpOCTb CJI0KHOTO MaHEBPA.
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3aKkoH BceMUpHOro TiroteHus. @uznueckuit cmbicn G. HanpspkeHHOCTh W MOTEHLMAT
TPaBUTAIMOHHOIO MOJI 3€MJIM U UX 3aBUCUMOCTD OT BBICOTHI.

Haittu yrioByro CKOpOCTh U YIJIOBOE YCKOPEHUE TOUYKH, IBUKYILECHCS COMNIACHO YPABHEHUIO
o=A+ Bt? + Ct®. B kakux eIUHHUIAX OHU U3MeEpSIoTCs?

CpaBHEHHE TIOCTYNATEIHHOTO M BpalareabHoro AsmxkeHui. (Tabmuma).

Buaer Ne35
Uem oTanyaroTcsl JBUXKEHHUS I'Py30B MAaccOM Mi M M2 HA HENOABM)KHOM U IIOJBHUYKHOM
Osiokax? Haiitu yckopeHus Tpy30B a1 ¥ a2 B 1-0M U 2-0M citydasx.
[MunuHapuyeckas U NOJIIPHAs CUCTEMBbI KOOPAMHAT M UX CBA3b C JEKAPTOBOW CHCTEMOM
KoOpaMHAT. UeMy paBHbI IPOM3BENECHHS | X | , TXE, kT, i, K x i, ixk,i- j?
®opmyna [nonkoBckoro (BbiBox). @OTOHHBIE PAKETHI.
Hedopmarus kpydenus. Moaynb kpyuenus. [lepuos KpyTHiIbHbIX KoaeOaHUH. (BBIBON).
OO0muit  mpuHUMI — OTHOcuTenbHOCTH. IIpeoOpasoBanust  Jlopenua. MHBapuaHTbI
npeoOpa3zoBanuii Jlopenua.

Buiersr Ne36
Heunepuuansueie cucreMsl otcuera. [lepeHocHas, EHTPOOESKHAsT U KOPUOJIMCOBA CHUJIBI
WHEPIIUH.
CrnenctBust npeoOpazoBanwmii JlopeHa (BbIBO).
JIBU>KeHHe 110 HAKJIOHHOM MIIOCKOCTU. YeMy paBHO YCKOPEHHE a JUCKa, CKAThIBAIOIIETOCS
10 HAKJIOHHOM IJIOCKOCTH € YIJIOM HaKJIOHA O K TOPU30HTY?
CpaBHuTeNbHAS TAOIUIA TIOCTYATEIHHOTO U BPAIIATEIIBHOTO JIBM)KCHU.
3akonbl Kemnepa. Iloctosinnas Kemnepa. ['paButanimonssiii paguyc u ero (u3M4ecKuii
CMBICII.

Buier Ne37
[TorennuanbHble cuiibl. PaboTa cui TsKecTH, yIpyrocTd U TATOTeHUs (BBIBOJ).
Teopema UlreitHepa-I'toiirenca (BeiBoA). Yemy paBeH MOMEHT MHEpPUMH IIapa
OTHOCHUTEJIBHO OCH IPOXOASILEH 10 /2 paanyca mapa?
Tpaexropusi, myTh nepemeinienne. CKOpOCTh U YCKOPEHHE B BEKTOPHOW M KOOPAWHATHOMN
dopmax.
MoOMeHT KoIuMYecTBa JBMKEHHUS W MOMEHT CHJIbI CHCTEMbl MaTepUalbHBIX TOYEK.
BHyTpeHHUe 1 BHEIIHKE CUJIbl. Y paBHEHHE MOMEHTOB (BBIBOJ).

-

Haiitn Monyne pagmyc-BeKkTOpa ?=aT+bT—c|Z. E/MHWYHBIE OPTHI 1, |, kK, A, 7. Ux
buznyecKuil CMBbICI.

Buier Ne38
Teopema Kenwura (BbIBO).
AGcomoTHO Heynpyruil ynap. Kakyro yacTh nepBoHadalbHOM 3HEPruM IIapoB C Maccamu
M1 ¥ M2 U CO CKOPOCTSIMU L1 M L2, COOTBETCTBEHHO, COCTABJISAIOT MOTEPU HHEPIUU Ha
JegopMaluio MapoB B HEYIPYroM ynape?
YeM OTIMYAIOTCS ABWKEHHMS T'Py30B M1 M M2 Ha HEMOABMXKHOM W MOJIBM)XKHOM OJokax?
Haiitu yckopenue a1 1 a2 B 000uX Cilydasix.

[TpaBuia cioXXeHus: ¥ BBIUNTaHUSA BEKTOPOB. CIIOKHTD: V \b . Boruects:
— b /

a
Haiitn Moxyib BekTopa I =51 +6] — 7k

3akonbsl HeroTOHA.
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VYpaBHeHUE ABIKEHHs MaTepuaibHON Touku. CpaBHHUTEIbHAS TaONUIA TOCTYIATENILHOTO U
BpAILaTEIbHOIO JBUKCHUMN.

Bomnpocsl k Ko/L10KBUYMY Ne3

Buuer Nel

[Mepuoanueckuii mporecc. ['apmMoHMueckne KoiieOaHWs. YpPaBHEHHE TapMOHUYECKHX
Kojnebanuii. AMmudtyaa, Tnepuona, ¢asza, dYactora KoneOaHWi.  YpaBHEHUSA
rapMOHHMYECKOT0 OCHUIUISATOPA (BBIBO).

Unrepdepennus u audpakuus BosnH. Ctosune BoiHb. KoopauHATHI y3710B U My4HOCTEH
CTOSIYEH BOJIHBI (BBIBOJ).

bak BeicoToit h=1,5 M namonnen Bogoi. Ha paccrosuuu d=1 M oT BepxHero kpas Oaxa
o0pa3zoBanoch OTBepCTHE Majioro auamerpa. Ha kakom paccrosiHuu | ot Oaka magaer Ha
MOJISL CTPYS, BBITEKAIOIIAsl U3 OTBEPCTHUSA?

buiersr Ne2

[Tepuoer KoneOaHM MaTEMAaTUYECKOTO, IPY>KUHHOTO U (PU3MYECKOTO MAsSITHUKOB (BBIBOJ).
CoOctBennble konebaHusa. Yacrora cOOCTBEHHBIX KOleOaHMH 3TUX MasTHUKOB. LleHTp
KayaHus (Qusnueckoro wmastHuka. [lpuBeneHnas panuHa. CBOWCTBO CONPSHKEHHOCTH
(GU3M4EeCKOro MasiTHUKA.

[Tpupona 3Byka. Cuia 1 rpOMKOCTb 3BYKa. DHEPrusi 3ByKOBOM BOJIHBI (BBIBOJ). Y IbTPA3BYK,
€ro MoJlyueHue U NpUMEHEHHE (BBIBON).

OHpeIleJII/ITI) MAaKCUMAJIbHBIC 3HAUYCHUA CKOPOCTH M YCKOPCHHA TOYKH, COBepHIaIOIHGﬁ

o o o /2
TapMOHHUYCCKUC KOJIEOAHHSI C AMIUIUTYAOU A=3 cmu OUKINYCCKOHN 4YaCTOTOHN = EC !

Buaer Ne3
Dddext Jomnepa. CkOpocTh 3ByKa B Ta3ax U €€ U3MEPECHHE.
Bsizkocts sxuakoctu. @usndeckuit cMmbica 1. @opmyna [lyaszeitns (BbIBON).

KonebaHuss TOYKM MPOUCXOAAT MO 3aKOHY X = Acos(a)t+g00). B HekoTOphlii MOMEHT

BpPEMEHH CMeIlleHHe X TOYKM PaBHO 5 cM, ee ckopocTh 20 cm/c u yckopenue (-80 cm/c?).
Haiftu amminutyny A, OUKIMYECKYH0 4YacToTy @, nepuon 7 u dazy ¢ = (a)t+¢0) B

paCCManI/IBaeMHﬁ MOMCHT BpCMCHHU.

Buier Ne4
MexaHuka >KHUOKOCTEH W ra3oB. YeM OTIMYAOTCS JKUAKOCTH OT Tra3oB? 3aKOHEBI
runpoctatuku (ITackans, Apxumerna, COOOIIAIOMINUXCS COCYI0B). Y CIOBHE TUIaBaHUs Tell.
Bonnsl. [IpononsHble 1 nonepeynsle BOiHBL JlinHA BONMHBL. CKOPOCTH pactpOCTPaHEHMS
IIPOJOJIBLHON U NIOTIEPEYHOM BOJIH B TBEP/BIX TeJIaX (BBIBON).
Haiitn BenuunHy J1000BOr0 COMPOTHUBIICHUS CAMOJIETa, UMEIOLIEro KpbUlbs Miomapo 40
M2, eCJIM M3BECTHO, 4TO JaBJeHHe BO3yXa 1oj kpbiiom 10 H/em?, nan kpsutom 9,8 H/em?, n

YTO JT0OOBOE COMPOTUBIIEHNE MEHBIIIE TTObeMHON CHJIbl B 10 pas.

Bbuser NeS

BonHoBas moBepXHOCTh W (POHT BOJIHBL. YpaBHEHHs IUIOCKOW W cdepuuecKoil BOIH
(BeIBOJT). BOJTHOBOY BEKTOp M BOJTHOBOE YHUCIIO.

Teuenue xxuakoctu o TpydbaM. CKOPOCTh KUAKOCTH B IUIMHIPHUECKON TpyOe (BBIBOT).
['paguent ckopoctu. Ero HanpasneHue.

JIBe TOUKM HAXOMATCS HA PAacCTOSHUU 6 M 1 10 M OT HCTOUYHHKA MEXaHUYECKUX KOJICOaHHIA.
Haiitn pasHocTh ¢a3 koneOaHMii 3THMX TOYEK, eciau repuoja kKonebanmii pased 0,05 c, a
CKOpOCTh UX pacnpocTpanenus pasHa 200 m/c.
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Buier Ne6
Yro Takoe «uaeanmbHas» XKUAKOCTh? CTanmoHapHOe TeueHue. 3akoH bepHymm (BbIBOI).
VYpaBHEHME HEPa3pbIBHOCTH CTPYU. J{MHAMU4eCKOe JaBJICHHUE.
3aryxaromue KonebaHus. Y paBHEHUE IBIXKEHUS IIPU 3aTyXaloluX Kojebanusx. JlekpemeHT
3aTyxaHus M JorapupMuIeckuil 1eKpeMeHT 3atyxanusa. Ux ¢usudeckuii cMmpica. YacroTa u
nepuoj 3aTyXarluX KoiedaHuil. AMIUIUTY/A 3aTyXaloIUX KoJieOaHuil.
Apeomertp maccoii 50 r, umeromuii Tpyoky auamerpom d=1 cwm, miaBaeT B Boje. Apeomerp
HEMHOT'0 MOTPY3UJIU B BOAY M 3aTeM MPEAOCTaBWIM caMoMy cele, B pe3ysbTaTe Yero oH
CTaJI coBepIIaTh rapMoHu4eckue konebanus. Haiitu mepuon T aTux KonebaHui.

buier Ne7

Bremyxaennble kojebaHus. YpaBHEHHE MABMXKEHHS NpPU BBIHYXICHHBIX KOJeOaHHUSX.
Yactora W  aMIUIMTYAa  BBIHY)KACHHBIX  KOJeOaHMH.  AMIUTUTYAHO-4aCTOTHAsS
xapakrepuctuka. Pezonanc. [loopotHocTs. [llnprHa pe3oHaHCHON KPUBOM.

3akon HerotoHa muis xunkoctu. Koadduuument quaamMmudeckoil BI3KOCTH, €ro (U3HYECKHMA
cmplci. Yro Takoe rpagueHT ckopocTH? CKOpOCTb TEYEHMsSI JKUAKOCTH 11O
LWIMHJpUYECKOH TpyOe (BBIBOL).

Haiitn Bo3Bpamaromyto cuiny F B MoMeHT t1=1 ¢ u nosiHyro sHepruro £ mMarepuaibHOU

TOUYKH, COBeplIaroliel konebaHusi mo 3akoHy X = Acoswt, rae A=20 cwm; a):z% ct.

Macca m marepuanbHOM ToukH paBHa 10 .

Buier Ne§

VYpaBHeHHE JBMKEHHUS MpPU BBIHYKICHHBIX KOJEOaHUSAX. AMIUIMTYIHO-YaCTOTHAs
XapaKTepUCTHKA BBIHYXICHHbIX KosieOaHuil. Pe3zonanc. JloOpoTHOCTP M €€ CBSI3b C
Jorapu(pMHUUECKUM JIeKpeMeHTOM 3aTyxaHus. [1lupuHa pe3oHaHCHOM KpUBOIA.

3axon Croxca. BeiBoa popmynsl 11t koapduimeHTa BI3KOCTU MPU NaJACHUU IIapUKa B
BSA3KOH JKUJKOCTH.

B otkpeiTyio ¢ 06oux koHIoB U-00pa3zHyto TpyOKy C IIJIOMIABI0 TIOTIEPEYHOTO CEYCHUS
S=0,4 cm? GBICTPO BIMBAIOT PTYTh Maccoit M=200 2. Onpenenuts nepuon T koseGaHuit

pryTH B Tpy6Ke. [lnotHoCTh pryTH 13,6-10% Kr/M° .

Buier Ne9
VYpaBHeHHEe TapMOHHMUYECKOro ocuuiiaropa (BeiBoa). llepmon koneGanust ¢puznyeckoro
MasTHUKa (BbIBOA). [IpuBenenHas jummHa. LlenTp kauanus. CBOWCTBO CONMPSKEHHOCTH.
BonHoBoe ypaBHeHME (BBIBON).
Boga teder mo TpyOe auamerpom 0=5 cM co cpenHeii ckopocThio L=10 cm/c. OnpeaenuTsb

unucno Peifnonbaca Re u  ykasath xapakrep Teuenus skujakoctn o =10° e/ m;
’7Hzo:10_3 Ila-c

Buier Nel0
Uro Ttakoe ‘“‘coOcTBeHHBIC” KoJieOaHWA? DHEpPrus TapMOHUYECKUX KoJjebanuii. OOmiee
yCIIOBHE TAPMOHUYHOCTH KoJieOaHuil (J0Ka3ath).
JloGoBoe compoTHBIEHHE U TMOAbEeMHas cuia. [IpudyuHBI J00OBOrO CONPOTHBICHUS B
“uneanbHON” JKUIKOCTH M B BSI3KOM kKUAKOCTH. JlamuHapHOEe M TypOYJIEHTHOE TEdeHUE.
Kputndeckoe uncio Re muist ABIKyIerocs B KHUIKOCTH Mapuka. Yto onpenensieT Rewpur?
MuMo HEMOABMKHOIO 3JIEKTPOBO3a, T'YAOK KOTOPOro AaeT curHai yactorod vo=300 I'm,
mpoe3xkaeT moe3a co ckopocThio u=40 m/c. KakoBa Kaxymascs 9acToTa VvV TOHA IS
nacca)xupa, Korja: a) moe3;a npuoImKaeTcs K JIEKTPOBO3Y; 0) Korja ynaiasercs OT Hero?
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Buaer Nell
VYpaBHEHHE IUIOCKOM BOJHBI, PacHpOCTPAHSIOIICHCS B IPOU3BOJIBHOM HAalpaBICHUU
(BpIBOJT). BOTHOBOI BEKTOP U BOJTHOBOE YHUCIIO.
[Torpannunsblii cioi u ero tommuuHa. Yucno PeiHonbaca. JlamunapHoe U TypOyJ€HTHOE
teyeHue. Kputuueckoe uncio Re 11 paznuunbix ciiydaes. 3akoH CTokca.
Haiitu nepros cBOOOIHBIX MaJIBIX KOJIEOaHUI CTPYHBI IJIUHON 1 M ¢ rpy3uKoM maccoi 1
T, YKpeIuieHHbIM Ha ee cepeaunne. Hatsokenne autu 10 H. Maccoii ctpyHbl IpeHeOpeyb.

buaer Nel2
DHeprusi 3ByKOBOH BOJHBI (BBIBOJ). BEKTOp MJIOTHOCTH MOTOKA SHEPTHH (BEKTOP YMOBA).
3aryxanue BOJHBL. VHTEHCHMBHOCTH BOJHBL. Kodd(uIMEeHTHl 3aTyXaHHs W TOTJIONICHHS
BOJIHBI.
[apmonnueckue koneOanws. AMIUIMTYAa, Tepuoia, ¢asa, YacToTa TapMOHUYECKUX
KoJieOaHuil. YpaBHEHUE TAPMOHUYECKOTO OCIMUIITOPa (BBIBOM). [IpuMEphl rapMOHHUYECKUX
KOJIeOaHMiA.

Onpenenuts CKOPOCTh 3ByKa B a3ote u Bopopoxe mpu T=400 K.z = 28-107° ke | mons;

= 2:107 kel monw:

Buaer Nel3

YpaBHeHHE TapMOHHMUYECKOro ociuuisitopa (BbiBon). Ilepwon konebGanuii mpyKHMHHOTO
MasTHHUKA (BbIBOJT). HacTOTa COOCTBEHHBIX KOJIEOAHUN MTPY>KUHHOTO MasITHUKA.
[Tpupona 3Byka. Cuiia ¥ TPOMKOCTh 3BYKa. DHEpPrusi 3ByKOBOW BOJHBI (BBIBOA). D ekt
Homiepa. CKopoCTh 3ByKa B Ta30BOM cpejie.
Jlatynusrii mapuk quametpom d=0,5 MM nagaet B raunepure. OnpenenuTh:

1) cKOpOCTh L PABHOMEPHOT'O JBHIYKCHHSI [IIAPHKA.

2) sBASCTCS JIM TPU  OTOW  CKOPOCTH  OOTEKaHWE IMIapuKa JIAMHHAPHBIM?

pﬂam = 87 55 103 K%l/ﬁ ! pawu = 1’ 26 103 K%WS 1 77(>fmu = 11 48 Ha -C.

Buier Nel4
Wutepdepenmus u qudpakius BoaH. CTosdre BOJTHBL Y CIOBHE MHTEPPEPEHIIMOHHOTO
MakcuMyMma 1 MUHUMyMa. KoopuHaThI y3710B ¥ ITyYHOCTEH B CTOSIYUX BOJTHAX (BBIBOJ).
[IpencraBieHne TrapMOHUYECKHMX Koyie0aHM B KOMIUIEKCHOM ¢opme. CroxxeHue
rapMOHHMYECKHUX KoJieOaHu. buenus.
Touka yuyacTByeT B [BYX OJIMHAKOBO HAlpaBICHHBIX KoieOaHusx: X, =ASinot u

X,=Acoswt, tne Ai=1 cM; A=2 cm; o=1 ¢t Onpenenuty ammutyny A

pe3yIbTUPYIOLIETO KoyeOaHus, ero 4acToTy vV U HadalubHyIo ¢a3y ¢o. Haiitu ypaBHeHue
ATOTrO JBUKECHHUS.

Buier Nel5
UeM oTauyarTCAd SKUAKOCTH OT Tra3oB? 3aKOHbl THAPOCTATUKU. 3akoH bepHysu.
JlnHaMHUYECKOE 1aBICHHUE.
Bomnosoe ypaBuenue (BeiBox). Onepatop Jlarmmaca.
MoutHocTs N M30TPOMHOIO TOYEYHOIO0 MCTOYHMKA 3BYKOBBIX BOJIH paBHa 10 Br. Kakosa
cpeaHss oObeMHas IUIOTHOCTh U SHEPruM Ha paccTossHUM r=10 M OT MCTOYHUKA BOJH?
Temneparypa T Bozayxa pasHa 250K.

buaer Nel6
3akoH HprotoHa mist Kuakocth. ['pagueHT CKOpPOCTH, €ro HampapieHue. DPuzndeckuit
cMbIca Ko duurenTa Ba3kocTu. 3akoH CTokca.
CKopoCTh pactpoCTpaHEHUs YIIPYTHX BOJH B TBEPABIX Tellax (BBIBOI).
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o o L. o
Haiitu oTHOIIEHHE CKOPOCTEN 3ByKa —— B BOAOPOJE M YIJIEKMCIIOM I'a3e NPU OAMHAKOBOM
L,

TEMIIEPAType ra3oB. ( 44, =2 107 ke / monw ; Heo, = 44107 k2 | monw).

Buier Nel?7

['apmonnueckue konebanus. A, T, @, @o, ®, vV rapMOHHYECKHX KOjeOaHUU. YpaBHEHHE
rapMOHHYECKOT0 OCHUIUIATOPA (BBIBON).

CKOpOCTh TEUEHHUsS BA3KOW >KHUIKOCTH IO LWIMHAPUYECKOH TpyOe (BbIBOM). I'pamueHT
CKOPOCTH U ero HampasieHue. JlamunapHoe u TypOynentHoe teuenue. Uucno Pelinonbca.
TosniuHa MOrpaHUYHOTO CJI0s. SIBJISIETCS JIM OHA TOCTOSIHHOW BETMYUHOM?

Bona Teder mo kpyrioit Ttpydbe aumamerpom d=5 cM co cpemHel ckopocThio L=10
cm/c.Onpenenuts uucio PeliHombaca Re W yka3zaTh xapakTep TEUYEHUS JKUIKOCTH

(J:aMMHAapHOE WU TYPOYIIEHTHOR) Py o =10° ke / *; M0 =10"°ITa-C.

Buier Nel8

OOTekaHue Ten «MIeabHONY U peallbHOM KUIKOCTHIO U ra3oM. JIoOoBoe conmpoTUBICHHUE U
noxbemHas cwia. Lupkymsimus ckopoctd u dopmyna Kykosckoro-Kyrra. Oddexr
Marnyca. (00BbsiICHEHHE).

VYpaBHeHMeE III0CKON BOJIHBI (BbIBO). BOJIHOBOE 4MCIIO M BOJIHOBO BEKTOP.

[Tnockast 3BykoBasi BoiHa umeet nepuoa T=3 mc, ammautyny A=0,2 MM U JJIMHY BOJHBI
A=1,2 M. Iy ToYeK cpejpl, yIaICHHBIX OT UCTOYHUKA KOJIeOaHWH Ha paccTOsSHUE X=2 M,
HaWTu: 1) cMeleHue W(X,t) B MOMEHT t1=7 Mc; 2) CKOPOCTh 1/'/(X,t) U YCKOpEHUEe 1/7(X,t)

B TOT )K€ MOMEHT BpeMmeHu. HauanbHas ¢a3za pasna 0.

buaer Nel9
VYpaBHeHHE IJIOCKOW BOJIHBI, PacCHpOCTPAHSIONIEHCS B IPOM3BOJIBLHOM HaIlpaBIEHUH
(BbiBON). BonHoBoe wuymcno u  BonHOBOWM BekTop. Koadduuumentsr 3aryxaHus u
MIOTJIOLEHUS BOJIHBI.
[Tanenue mapuka B BA3KOW KUAKOCTH. BwiBox (opmyinsl 11 pacuera KodpduIueHTa
BS3KOCTH 1) )KMJAKOCTH. 3aKoH CTokca. @U3NYECKUI CMBICI ).

KonebaHus TOYKM NMPOUCXOAAT IO 3aKOHY X:Acos(a)t+goo). B HexkoTopblii MOMEHT

BPEMEHH CMeEIIeHHe X TOYKH paBHO 10 cM, ee CKOpPOCTh M YCKOpPEHHE paBHBI
cootBercTBeHHO 30 cM/c 1 (-100 cm/c?). Haiitn ammmmTyny A, IUKIHYECKYIO 9acTOTy o,
nepuon T u dazy ¢ = (a)t + qpo) B paccMaTpUBaeMblii MOMEHT BPEMEHH.

buaer Ne2(.
Uto Takoe 3BykOBbl€ BOJHBI? CHIIa, TPOMKOCTh, MHTEHCUBHOCTh 3BYKa. YJbTPAa3BYK, €ro
noyiyueHue u npumeHenue. Dpdexr ormrepa.
®opmyna [lyazeiins (BbiBoa). @usndeckuii cMbIci KodhdULeHTa BI3KOCTH 1.
3Byk wacrorod v=500 I'm pacnpoctpansercs B azore npu T=300 K n P=100 xIIa.
Awmmuntyna 3BykoBoro gasneHust Po=1 [la. Onpenenuts aMmuntyny A KoneGaHMH 4acTHIL
azoTa.

buser Ne21
BrinyxienHsle koneOaHus (ypaBHEHHE ABMXKEHHs). AMIUIMTY/Ia M YacTOTa BBIHYXJAECHHBIX
KoieOaHui. AMIUIMTYIHO-4aCTOTHAsl  XapaKTepPUCTUKA BBIHYKJIEHHBIH  KoJeOaHUH.
Pe3onanc. Jlo6potHocTs. LllupruHa pe3oHaHCHOW KPUBOH.
[Tepuon xoneGanwii MPY>KUHHOTO MasTHUKA (BBIBOA). YacToTa COOCTBEHHBIX KOIEOAHMI
IPYXUHHOI'O MasiTHUKA.
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3.

[Tepuon To cobcTBEeHHBIX KOJeOaHM NMPYKMHHOTO MasTHUKA paBeH 0,55 c. B Bs3koit cpene
IEepUoJl TOro k€ MasTHUKa crajx paBHbIM 0,56 c. Omnpenenuts pPe30HAHCHYIO YacTOTY
KOJICOAHUH Vpes.

Buier Ne22
Cob6cTBeHHble  KoNeOaHMs. ODHEpPrus TapMOHHYECKUX KoyiebaHuil. MakcumanbHas
KMHETUYEeCKas U MaKCUMaJlbHAsl MOTCHIMATIbHAS JHEPTysi TAPMOHUYECKUX KOJIeOaHUH.
OO0miee yciaoBre TaApMOHUYHOCTH KoJIeOaHUH (70Ka3aTeIbCTBO).
3akon Hptorona mns xuakoctu. 3akoH Crokca. duznueckuii cMmbici M. UYTo Takoe
TPaTUEHT CKOPOCTH KUJIKOCTHU MPU TCUCHUH KUJIKOCTH B IIMIUHAPUICCKON TpyOe?
B ropu30HTaIbHO PacIONOKEHHOH Tpybe ¢ miomanpio S1=20 cM? TeueT KHIKOCThb. B
OTHOM MecTe TpyOa MMeeT CyKEeHHE C IUIOmanbpio cedeHus Sy=12 cm?. Pasmocts Ah
YpOBHEH B JBYX MaHOMETPUYECKUX TPYOKaxX, YCTAaHOBJIICHHBIX B IIUPOKOW M Y3KOM
4acTsAX TpyOsl, paBHa 8 cM. Onpeaenutb 00beMHBIN pacxo1 Qv )KUIAKOCTH.

Buier Ne23
BonnoBoe ypaBHenue (BbiBon). Oneparop Jlamnaca.
VYpaBHeHHE ABMKEHUS NIPU 3aTyXaKOLUX KoueOaHUsAX. AMIUIMTYIa U 4acTOTa 3aTyXarolux
koneOanuii (BbIBOA). JlekpeMeHT U JjorapudMUYEeCKHil JeKpeMeHT 3aTyxaHus. Hx
(du3nyECKUl CMBICI.
Bonna pacnpocrpansiercs B ympyrod cpeie co ckopocteio L=50 w/c. Haumenbiiee
pacctosiHue Ax MEXIy TOYKaMu cpenbl, (a3l KojJeOaHUW KOTOPBIX MPOTHUBOMOJIOKHEI,
paBHO 2 M. OnpeenTuTh 9acTOTy vV KOJICOAHUH.

Buaer Ne24
OHeprus ynpyrod BOJHBI U CpeAHEE 3HAU€HHE OOBEMHOM IJIOTHOCTU SHEPTUU (BBIBOX).
Bekrop YMoBa-Iloittunra. THTEHCUBHOCTH BOJIHBI.
VYpaBHeHHe Hepa3spblBHOCTM U ypaBHeHMe bepnymim (BeiBog). Kak obOpasyercs
«BcaceIBaoLMi» 3pdext B kapOropaTope?
Haiitu Bo3Bpamatouryto cuny Fz B MoMeHT t1=1 ¢ u nonnyio 3Hepruto E marepuanbHOU

N 2T 4
TOUYKH, COBepIIaloIiell koilebaHus mo 3akoHy X = Acoswt, roe A=20 cm, a):?c .

Macca m Touku paBHa 10 r.

Buuer Ne25
Ou3nyeckuil MagTHUK W Tepuoj ero konebanuit (BoiBox). [IpuBenennas mnmuna. Llentp
KayaHUs ¥ CBOMCTBO CONPSKEHHOCTU (PU3MUECKOTO MasiTHHUKA.
ITpupona 3Byka. Cuia U rpoMKoOCTh 3ByKa. CKOpOCTb 3ByKa B Ia30BOH cpele. YIbTPa3ByK,
ero nosydeHue u npumererue. Ipdexr ommepa.
Toukuit 00pyd, MOABENIEHHBIN Ha I'BO3/lb, BOUTHIA TOPU30HTAIBHO B CTEHY, KojeOiercs B
IUIOCKOCTH, TNapajuienbHoi cTteHe. Paamyc R obOpyua paBen 30 cm. Haiitu mepuon T
KosiebaHuit oOpyda. MOMEHT WHEepIUH 00py4ya OTHOCHUTENBHO OCH, HMPOXOISIIEH uepes

eHTp Macc, pasen J, = MR’

Buaer Ne26
Oddexkr Marnyca. JloboBoe CONPOTHUBICHHE H TOABEMHAs CWiIa. [pu NPUIUHBI
BO3HMKHOBEHUS JIOOOBOTO CONPOTHUBICHUS B BA3KOW >kuakocTu. [lomxbemHas cuia Kpblia
camoutera. @opmyna JKykosckoro-Kyrra.
®opmyna Ilyaseiins (BbIBOL).
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B T1pybe ¢ BHyTpeHHuM amamerpom 0=3 cM Teder Boxaa. OmnpeaenauTh MaKCUMalbHBIH
MaccoBbIi  pacxoq BoAbl Qmax MPH  JaMHHAPHOM TCYCHHH. Oy o =10% kel Mm*;

Mo =107 Ia -c.

Buier Ne27
CkopocTh TeueHHUs BS3KOM KHIKOCTH Mo TpyOe (BbiBox). JlamuHapHoe u TypOyJeHTHOE
teyeHus. Uem ompexnensercs xapakrep TedeHus? Yrto Takoe rpanueHT ckopoctu? Ero
HamnpasyieHue. Yucno PeitHonbca.
['apmonmnueckue Kosebanus. YpaBHEHHE TapMOHHUYECKOTO ocImuiaTopa (BeiBox). Ilepuon
KoJIe0aHUI MaTeMaTUYeCcKOro MasTHUKA (BBIBOJ). DHEPIHsi TApMOHUYECKUX KOJIeOaHUH.
Omnpenenuth nepuon T 3aTyxarommx kojedbanuid, eciu nmepuon To cOOCTBEHHBIX KoJeOaHU
cucTeMbl paBeH 1 ¢, a morapudmudeckuii qekpeMeHT 3aryxanus 0=0,628.

Buier Ne28
VYpaBHeHHE 3aTyXamoIIUX KoneOaHuil. AMIUIUTYJa M 4YacTOTa 3aTyXarolluX KoieOaHuM.
HlexkpemeHT 3atyxanus. JlorapudMudeckuit qekpeMeHT 3aryxanus. Ux Gusndeckuii cMbIc
(BBIBOJIBI).
[Magenne mapuka B BSI3KOH KUAKOCTH. BeBom hopmynbl mis kodduimenTa BsI3KOCTH 1
KUAJIKOCTU. PUBUYECKHUM CMBICI 1.

Konebanus TOYKHM MNPOMCXOAAT MO 3aKOHY X = Acos(a)t+(oo). B HekoTOpbli MOMEHT

BpEeMeHH cMeleHne X=5 cm, ckopocth X =20 cm/c, yckopenne X =-80cm/c*. Haiitu A4,

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

Buier Ne29

Wutepdepenius u qudpakius BoIH. YCIOBHS max UM min uHTepdepeHuud. BomHoBas
MOBEPXHOCTh U (POHT BOJHBI. CTOsiune BOIHBL. KOOpIMHATHI y3JI0B U TyYHOCTEH CTOSTYEH
BOJIHBI (BBIBOJ).

DHeprusi ynpyroil BoiHbI (BbIBOA). CpenHee 3HaueHHE OOBEMHOW TUIOTHOCTH SHEPTUHU
BOJIHHI (BBIBOM). BekTop YMmoBa.

Onpenenuts Kaxyuryrcs 4acTOTY V 3BYKOBOT'O CHTHajla, BOCHIPUHMMAEMOr0 MAIIMHUCTOM
CKOpPOTO 10€3/1a, €CJIM CKOPBIM M0e3/1 MpUOINKAEeTCs K CTOSAIIEMY Ha MYTAX AJIEKTPONOE31y
CO CKOPOCTBIO0 L=72 KM/4ac. DIEKTPOIOe3]] MOJAEeT 3ByKOBOI CUTHAI 4acTOTON Vo=0,6 K[ 'II.

Buier Ne30

VYpaBHEHHE IUIOCKOM BOJIHBI, PAacCHpOCTPAHSIOIIEHCS B IIPOM3BOJIBHOM HAINpaBICHUU
(BbIBOA). BonmHOBOE uMCIiO W BOJHOBOW BEKTOp. AMIUINTYHA, (pasa, JUIMHA BOJIHBI U
CKOPOCTb PacIIpOCTPAHEHNUs BOJIHBI.
Dddext Jomnepa. YapTpa3Byk, ero noiaydeHue u npumenenne. CKOpocTh 3ByKa B Ta30BOM
cpene. AKyCTUYECKOE U YJIEIbHOE aKyCTHUECKOE COITPOTUBIICHUS.
OmnpenenuTh JTUHY Oeryiiel BOJIHBI A, €CIIH B CTOSIYCH BOJHE paccrosHue | Mexy:

1) mepBoii 1 1EBATOMN My4yHOCTSAMH paBHO 20 cM;

2) TIEpBOM M MIECTHIM y3JIOM paBHO 20 cM.

Bbuser Ne31
[Mepuognuecknii mporecc. ['apmonudeckue KosneOaHus (ypaBHEHHE). AMIUIUTYAA,
nepuo, (aza, yactoTa KosieOaHud. Y paBHEHHE TaAPMOHHYECKOTO OCIAIUIATOPA (BBIBOT).
Nurtepdepentus u audpakmus BodH. KorepeHTHbIE BOJTHBI, YCIOBUSI BOZHUKHOBEHHS Max
n min uHTepdepenunu. Crosurie BONHBL. KoopawHATBHI Y37I0B M MYYHOCTEH CTOSUYEH
BOJIHBI (BBIBOJ).

37



3. B mmpoxol 4acTH TOpU30HTAIBHO PACHOJIOXKEHHOW TpyObl TedyeT He(Th CO CKOPOCTHIO
L1=20 m/c. OnpeneauTh CKOPOCTh L2 HEPTH B Y3KOH 4YacTU TPYyOBI, eciiu pa3HOCTh AP

JaBlIeHUH B MIMPOKOH M y3kux yactax ee paBHa 10 klla. [InotHOCTh p HedTH paBHA
0,9:10° kr/m°.

Buuer Ne 32
1. VpaBHenue miockod BOJIHBI (BbIBOJ). BojiHOBOE uUMcio U BOJHOBOM BekTOp. BomHoBas
MOBEPXHOCTh U (PpoHT BONHBI. CKOPOCTH pacIpOCTpaHEHHs] MPOAOJIBHBIX M IMOMEPEUHBIX
BOJIH (BBIBOJ). J[7TMHA BOJIHBL.

F
2. UeM OoTIIMYAIOTCS KHIAKOCTH M Ta3bl OT TBepAbIX Ten? B dem pazHumna mexny P=— u

S
F
0':§? 3akonbl ruapoctatuku. (Ilackansa, Apxumena, cooOmaromMxcs COCYIOB).

VYcnoBue miaBanust Ten (BHIBON).
3. AMIumTyna 3aryxaromux Kojebanuil 3a 10 MuHYT yMmeHbmmiack B 5 pa3. OnpenenuTsb
KO3 QHUIMEHT 3aTyXaHU .

buier Ne33
1. ®usnueckuii MasSTHUK: TIEPHO KoJIeOaHMid (BBIBOJ), MPUBEICHHAS JIJTUHA, [ICHTP Ka4aHUS,
CBOWCTBO COINPSDKEHHOCTH. Y PaBHEHUE FapMOHUYECKOI0 OCLMIUISATOPA (BBIBON).
BosnnoBoe ypaBHeHME (BBIBON).
3. JlaryHHbli mapuk auaMeTpoM d=2 cM Magaer ¢ MOCTOSHHONH CKOPOCTBIO B IUIMIEPHHE.
SIBnsercsa nu ABVIKCHUC TJIMLCPHHA, BBI3BBAHHOC MAaACHHUEM B HCM LIApHKA, JIaMI/IHapHBIM?

0, =855-10°ke/m®; i, =148 Ia-c.

enuy

N

buier Ne34

1. CxopocTb TeueHHMs BSA3KOM XKUAKOCTH IO HWIMHApUYECKOW TpyOke (BbiBoa). I'panueHt
ckopoctH. JlamuHapHoe u TypOynenTHoe TeueHue. Yucno PeiiHonbaca.

2. Warepdepennus BonH. KorepentHsie BomHbL. CTostume BOJHBL KoOpauHATBI y3J70B U
MyYHOCTEW CTOSTUEH BOJHBI (BBIBO).

3. Juck pammycom R=50 cMm koseOiercs OKOJO TOPH3OHTAIBHOW OCH, MPOXOJAIICH depes
CepeMHy paauyca AMCKa NEPHEHAMKYISIPHO IUIOCKOCTH Jucka. OmpeaenuTs MNepUoj
KOoJIeOaHU TaKOTO MasTHUKA U IPUBEACHHYIO IIUHY L.

Buier Ne35

1. 3akowsl rtunppocratuku (Ilackans, Apxumena, cOOOIIAIONIUXCS COCYAOB). ¥YCJIOBHE
TJIaBaHus TeJ (BBIBOM).

2. VYpaBHEHHE JBIKEHUS MPH BBIHYKIECHHBIX KOJIEOAaHHUSX (BBIBOM). AMIUTUTYAHO-9aCTOTHAs
XapaKTepUCTHKA BBIHYKIEHHBIX KoneOaHuii. Pe3oHaHC W pe30OHaHCHAas 4YacToTa.
Pe3onancuas ammiutyna. JlooporHocts. lllnpuna pesoHaHCHON KPUBOIA.

3. Ompenenuts norapuMUIecKuil JEKPEMEHT 3aTyXaHus © CUCTEeMBI, 111 KOTOPOM pe30HaHC
HaOII0/1aeTCs MPU YacTOTe, MEHBIIeH coOcTBeHHOH yacToThl vo=10 k't Ha Av=2 k[ 1.

Kpumepuu ¢hopmuposanusn oyenok (ouenueanusn) KoJI10KeUyma no memam OUCUUNIUHDL

JlaHHBIN OMpOC SBISETCS OJHUM W3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHUW CTYIEHTOB II0
JUCLUIUIMHE «JJIeMeHTapHas (pu3KMKa U MaTeMaTHKay», KOTOPBI MOXeT ObITh OCYIECTBIIEH, KaK B
MUCHbMEHHOMU, TaK U B YCTHOH (opme. Pa3BEpHYTHIN OTBET CTyJAEHTa JOJKEH IMPENCTaBIATh COOOM
CBSI3HOE, JIOTMUYECKH TOCIIEA0BaTeIbHOE COOOIIEHHE HA 3aJJaHHYIO TeMY, IMOKa3bIBaTh €ro0 YMEHHUE
NIPUMEHATh omnpeaeneHus. [Ipu  omeHke oTBeTa CTyOEHTa CIeAyeT pPYKOBOJCTBOBATHCS
CIEYIOIINMH KPUTEPUSIMH, YUUTHIBATH:

—  MOJIHOTY U IPaBWIBHOCTb OTBETA;

—  CTENEHb OCO3HAHHOCTH, HIOHMMaHUs U3Y4EHHOI0;
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—  s3BIKOBOE O(pOpPMIICHHE OTBETA.

B pezynomame konnoxkeuyma o0yuaouuxca oyeHusaom no cieoyiouum Kpumepuim:

«OMIIUYHBLL  (8bICOKULL) YPOBEHbL KOMNemeHyuu» - CTABUTCS 3a padOTy, BBINOJIHEHHYIO
MIOJTHOCTBIO 0€3 OMMOOK M HEJ0YETOB; OOYYAIOIIUICS IEMOHCTPUPYET 3HAHUE TEOPETHUYECKOTO U
MIPAaKTUYECKOro MaTepHaa Mo TeMe MpakTuueckoi padotsl, pemeHo 100% 3anay;

«xopowiull (HOPMAIbHBIN) YPOBEHb KOMNemeHyuu» - CTaBUTCS 3a paboTy, BBHITIOTHEHHYIO
MOJTHOCTBIO, HO TIPY HAJIMUMU B HEW He Oosiee 0fHOM HerpyOoii olMOKH U OJJHOrO HeJo4eTa, He Ooee
Tpex HemoderoB. OOyJaroImuics IEMOHCTPUPYET 3HAHWE TEOPETUYECKOTO M IMPAKTHYECKOTrO
MaTepHaja Mo TeMe MPaKTUYeCKOW padoThl, JOMYCKash HEe3HAUYUTENbHbIE HETOYHOCTU IMPH PELICHUN
3anay, pemeno 70% 3anay;

«V0081emEopUMeIbHbILL (MUHUMATILHBIL, NOPO20BLILL) YPOGEHb KOMNEmeHyuuy — CTaBUTCS 3a
paboty, ecnu OakalaBp MPaBHILHO BHIMOJHWI HE MeHee 2/3 Bceil paboThl WM JOMYCTHI He Ooliee
OJTHOM TpyOOil OmIMOKK U BYX HEJAOYETOB, HE OoJiee OHOM TPyOOl U OJHON HerpyOoi OIIMOKH, HE
Oonee Tpex HErpyObIX OMIMOOK, OJHOW HerpyOoil. OOyJaromuiicst 3aTpyqHSICTCS C TMPaBHILHON
OIICHKOM MPe/JI0’KEHHOM 3a7auu, AT HEMOJIHbIN OTBET, peiieHo 55% 3anay.

«HEYO0BNIemBOPUMENbHBLI (HUHCE NOPO20BO20) YPOBEHb KOMNemeHyuu» — CTaBUTCS 3a paldoTy,
€CJIM YMCJIO0 OIIMOOK U HEIOYETOB MPEBBICKIIO HOPMY JJISl OLICHKU 3 WM MPABUILHO BBINOJIHEHO MEHEEe
2/3 Bceit paboThl. O0yJarONIMIiCs TacT HEBEPHYIO OLICHKY CUTYaIH, perreHo MeHee 50 % 3amad.

WtoroBelii 0ami, B COOTBETCTBHH C YCTAHOBJICHHBIMH KPUTEPUSMH, OIPEICISICTCS
npernogaBaresieM. MaKkCHUMaabHOE KOJMYECTBO OauIoB 3a JaHHBIA BHJ KOHTPOJS MOXKET
coctasiath oT 0 — 8 6as10B.

5.1.3. Quenounvie mamepuanvi: mecmogole 3a0aHus1 RO OUCUUNIAUHE (KOHMPOUDpYeMas
komnemenuus OITK-3). Ioanwiii nepeuens mecmoewix 3adanuii npeocmaenen ¢ JOUC —
http://open.kbsu.ru/moodle/course/view.php?id=1241)

1. ITnomiaab 6OKOBOI MOBEPXHOCTH KOHYCA Sgox (L-00pa3yromas):
1. 2nR%L; 2. wRL; 3. 2nRLZ; 4. 2nRL.

2. O6bém mumuaapa (H 1 R — BeicoTa 1 pagnyc OCHOBaHUS LIMJIUH]IPA):
1. ZnR?H; 2. nRH; 3. ZtRH?; 4. TR?H.

3. [Tnomane chepst S:
1. 4nR?, 2. 4n°R; 3.2nR% 4. 4zR.

4. [Tnoraas OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA Sgox (L-00pasyrorias):
1. nRL; 2.1 (R+1)L; 3. m(R+r1)L2; 4. 1°RL.,

5. O6béM konyca V:
1.-tRH;  2.-nR?H;  3.2nR?H; 4.ZnRHR

6. [Tnomaas 60KOBOI MOBEPXHOCTU MUTUHAPA Seox:
L27R?H;  2.7RH;  3.nR?H; 4. _nRHZ.

7. dnuna okpyxHOCTH paauyca R:
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1. nR; 2. tR?; 3. 4nR; 4. 2nR.

8. ITnomaas kpyra paaguyca R:

1. 2nR?; 2. R?; 3.2nR; 4. 4nR?.
9. Anuna nyru paguycom R:
] B p, Ihe. i uiicy
120 360 180 120

10. Teopema KOCUHYCOB:
1. c?=a*+h?-2ab cosy; 2. ¢?=a?+h%4+2ab cosy;
3. c?=a?-bh?+2ab cosy; 4. ¢*=a?—h?-2ab cosy.

11. Teopema cunycoB (R-paanyc onrcaHHONW OKPY>KHOCTH):

a b c o, a b c a b c o

. . . . 1 . . - . ) . . . - 1
sing sinfi siny sinfi sine siny siny sinfi sine

12. ITnomaas MpOU3BOJILHOTO TPEYTOJBHHAKA S:

1. iab siny;

2. pr (r-pagyc  ONUCAHHOW  OKPYXHOCTH, P = MZH —IIOJIyIIEPUMETP
TPEYroJbHUKA);

3. po—a)p-b)p—0); 4.\ p-a)?@—-Db)*(p-c)’

13. 3HadeHust TpUroHOMETPUYECKUX (DYHKIUMU: Sina, cosa, tga; ctgo, Koraa o paBHbI
cootBeTcTBeHHO 0°; 30°; 45°; 60°; 90°.

14. ®opmyJibl COKpAIEHHOTO 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®+3a’b— 3ab® F b?; 6. (a+b)(a—b) =a’*+ b?%;
7.(a+b)(a—b) =a* —Db?*; 8.a®+ b?® = (a + b)(a* ¥ ab+ b?)
15. n—unen apudmermyueckor mporpeccuu (0—pasHOCTh  apUPMETHUYCCKON
MIPOTPECCUM ):
l.a,=a,+(n—1)d; 2.a, =a, — (n—1)d;

__Gp_atip4s
3.a, =

,mpu n > 1;

16. ®opMyIIbI CIIOKEHUS APTYMEHTOB:

1. cos(a + B) = cosa - cosP F sina - sinf;
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2. cos(a + B) = cosa - cosp + sina - sinf;

_ tgatigf |
tgattgf
4.tglatp)= 1¥tgatgh’

17. ®opmyJibl IPUBEACHUS:
. T am
sin, cos, tg, ctg ot (5 + cx) s(m+a); (? + o:).
18. [ImoTHOCTH, CUa TSAKECTH, JaBIEHUE, MOLTHOCTh, PA00Ta COOTBETCTBEHHO:

Al
tl‘

F=mg; P=%; N=% A=(F-$)

t

; A=(F-S); N=% P=I; F=myg

2.p=

3.0=

¥

=13 =3

19. ®opmynsr iyt (S) u ckopocTH (V) TPU PABHOMEPEMEHHOM MPSMOJIMHEHHOM

JABHXKCHHNHU COOTBCTCTBCHHO.

atz_

1.uﬂtiT, Uy T at; 2.u0t2iaf; U, + at?;

att at?
~ vE + at; 4. v, =7 W + at?

3.yt +

20. MakcumaiibHas BbicoTa h moabéma Tena, OpomeHHOro MoJ1 YoM K TOPU30HTY:

visin‘a ) U, Sin‘a 2 visin‘a A v, Sin‘a
—_—; — " —
g 29 29 g
21. 1, Il u 1l 3axoHB! HeFOTOHA COOTBETCTBEHHO:
=
= .F = =

=

. F
2.a=—; a=0, ecniu F=0; F;;=—-F,q;
m

22. LleHTpOCTPEMHUTENIBHOE YCKOPEHHE:

v
1.5; 2.w*R;  3.4mwvR: 4.47*Vv?R
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23. I/IMHy.HBC, MOTCHIUAJIbHAA JHCPIUA, KMHCTHUYCCKAsA SHCPIrud U MCXAHHNYCCKas

paboTa COOTBETCTBEHHO:

kx? mu? . ,
1.mgh; > ; > s mu; (F - f);
mu? kx?
2.mu; mgh; > ; 5 (F f),
. kx? muv?
S(F.S_')), T, mgh, mu, T;
kx? mu? ,
4.mv; mgh; 5 : > ; (F - f);
24. JlaBlieHHe UACAILHOIO ra3a:
12 MUy ZE _ 31 2. 4 kT 5nkT_ 612 _
.3?1 5 .3n — .3pUKE, nkT; S .3,0 Vsr;
25. YpaBuenue Knaneitpona—Kiaysuyca:
m 1 2 myui
1.PV=—RT; 2.P=nkT; 3.P=-nE,,; 4P==-n
u 3 3 2

26. KomuuectBO TEmJIOTBI  COOTBETCTBEHHO IIpyu  HArpCBaHHUHN-OXJIAXKIACHUU,

IIaBJICHUU-KPUCTAJIIN3allnH, Hap006pa30BaHI/II/I-KOHI[CHCB,HI/II/I, CropaHuu:

1. Am; r-m, CM-AT, gm;
2. CM-AT; Am; r-m, gm;
3.q'm; r-m; Am; CM-AT;

I7ie ¢ — yJAelbHasl TEIUIOEMKOCTh, A — yJeJbHasl TEIUIOTa IJIaBJIeHUs, I' — yaelbHas
TEIJIOTa Mapoo0pa3zoBaHus, ( — yeJdbHas TEIJI0Ta CrOPAHUS.

27. | Hayano TepMOIUHAMUKU:
1. Q=AU+A; 2. Q=A—-AU; 3. AU=Q-A; 4. A=Q—AU.

28. 3aKOH BCEMHUPHOT'O TATOTEHUS:

m;m, m,m,

m;m, m;m;
; 2.—G

; 3.G : 4.—G .

1.G
T2 T T

TE
29. 3akon Iapnsa, I'ei-JIroccaka u boitnsgs Mapuorra COOTBETCTBEHHO IS
UJEAIBHOIO rasa:
. L, B T,

1..2=2;, 2=2. PV,=PV,;
Vl Tl.r Pl Tl.r 1%1 252
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VZ_TEI
v, T’
R T, V, T, P P

3_=_r Tr ] - ]
R LV, T, VW

BT

30. U30piTouHOE MaBieHue P, oka3zplBaeMOe Ha KUJIKOCTh CO CTOPOHBI c(hepruuecKoi

MOBEPXHOCTH painycoMm R:

20 20
1.+—; 2. ——" 3.+

: 4. +—
R R’ a

20 F
R’ )
Kpumepuu ¢popmuposanus ouenoxk no mecmosvim 3a0aHUAM .

(5 GamnoB) — moJy4arOT OOydYaroUIMeCs C MPABUIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl. BeimonHeno 90 - 100 % npeasioxkeHHbIX TECTOBBIX 3a/IaHUM;

(4 6amna) — moay4yaroT 00yJaronuecs: ¢ MPaBWIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIIPOCHI
—70-89 % ot o01ero oorema 3aJaHHBIX TECTOBBIX 3aIaHHUT;

(3 Gamta) — moamy4yaroT 00yJaroumecs ¢ MPaBWIbLHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
—50-69% ot o01Iero ooreMa 3aJaHHBIX TECTOBBIX 3aJaHHI;

(2 6amna) — momy4yaroT 00yJaroumecs: ¢ MPaBUIbLHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI
— meHee 30-49 % ot o6111ero 00beEMa 3aJaHHBIX TECTOBBIX 3aIaHMUIA.

(1 6amr) — momy4aroT o0yJaroniuecs ¢ MPaBUILHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC BOIIPOCHI —
Mmenee 10-29 % ot o0miero o0beMa 3aJaHHbBIX TECTOBBIX 3aIaHUM.

5.2. OQuenounvie mamepuaivl 041 HPOMENHCYMOUHOU
ammecmayuu (koumpoaupyemasn komnemenuus OITK-3).

SK3AMEHAIIMOHHBIM BUJIET Ne 1

1. JIBmxeHue MaTepHaIbHOM TOYKM 110 KPUBOJIMHEHHOW TpaekTopuu. TaHTEHIMaNIbHOE,
HOPMaJIbHOE M TIOJHOE YCKOpeHHs. DopMysbl MyTH U CKOPOCTH IPU PaBHONEPEMEHHOM
BpalllaTeJIbHOM JIBH)KEHUU.

2. Nnrepdepenuus u audpaxaus BoaH. CTosure BOJHBI. YCIOBHS max W min MHTEpQeEpeHIHH.
KoopauHats! y3710B ¥ y4HOCTEH CTOSUEH BOIHBI (BBIBO).

3. 3agaua. HaiiTu yckopeHue a 1ieHTpa OJHOPOAHOTO I1apa, CKAaThIBAIOLIET0Cs 0€3 CKOIbKEHHS 0
HAKJIOHHOM TUIOCKOCTH, OOpa3yromieil yroi o ¢ TOpu3oHTOM. Uemy paBHa cuia TpEHUS
CLEIUIEHUS 1apa U MJIOCKOCTH?

SK3AMEHAIIMOHHBIN BUJIET Ne 2

1. Bexropsl. JleiicTBust Hax BekTopamu. CKaJIpHOE W BEKTOPHOE TMpom3BeneHus. Pagnyc-BeKTop.
EnnHuyHbIe BEKTOPHI.

2. MoMeHT MHepIMH TBEPAOro Tena. MOMEHT WHEpIUHU Tela BPalIeHHs NMPOW3BOJIBHON (OPMBL
Teopema 'tolirenca-1lIteiinepa (BbIBON).

3. 3amaga. OnpeaenuTs CHUIY, ¢ KOTOPOM BHHTOBKA JCHCTBYET Ha IJICUO CTPEJKa MPH BBICTpEIE,
€CJIM CYUTATh, YTO CO CTOPOHBI BUHTOBKH JIEHCTBYET IIOCTOSIHHAS CUJIa, KOTOPAsi CMELAET IIEHYO
cTpenka Ha S=1,5 cM, a My MOKUAAaeT CTBOJ MIHOBEHHO. Macca BUHTOBKH 5 KT, Macca myau 10
T, a CKOpocTh ee Tpu Beuietre V=500 m/c.
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BK3AMEHAIIMOHHBIN BUJIET Ne 3

. Ilepmoauueckuii mponecc. ['apmonndeckue konebanus. ['paguk rapMOHHYECKHX KOJIeOaHUA.

AMIITyzaa, nepuos, (asza, yactora KoynedaHuil. Y paBHeHHE FapMOHIUYECKOTO OCIMILISATOpPA.

. NUnepumansable cuctembl orcuera. [lpuniun otHocurtensHocTu. [IpeoOpasoBanust I ammies.

WNuBapuanTtel npeoOpa3oBanuii ["anmies.
Bamaya. I'py3 maccoit M=3 T mogHMMaT Jebemkoi ¢ yckopeHmeM a=2 M/c2. Ompenenuts
paboTy, Ipou3BeIEHHYIO B MepBbIe 1,5 ¢ OT Havana noabema.

AK3AMEHAIIMOHHBIM BUJIET Ne 4

. DHeprus rapMoHHuYecKux Kosiebanuil. IlpencraBieHue rapMOHMYECKHX KoieOaHUM B

KoMIUTeKCHOU (hopme. ClokeHne rapMOHUIeCcKiX Kojebanuii. buenus.

. Kunemaruka TBEpAOro TeCiia. ITonsatue abCOMIOTHO TBEpAOTro TEia. Crenenu CBO6OI[I>I. Vsl

Oitnepa. [locTymaTenbHoe, TIOCKOE M BpAaIllaTEIbHOE JIBIXKEHMSI TBEPJOTO Teja. YpaBHEHUS
JIBIDKCHHSI TBEPJIOTO TeJa.

3anava. Haiitu yckopenue cBoboaHoro majaeHust Ha Jlyne, eciu ee paguyc paseH 1738 kwm, a
CpemHsis TUIOTHOCTH coctapisieT 0,6 moTHOoCcTH 3eMiu. [notHoCcTh 3emiu - 5,4 /e,

AK3AMEHAIIMOHHBIM BUJIET Ne 5

. MomeHT HHCpOHUK TBCPAOIO TCJa. TeH30p 1505 (1 0)00505 8 OceBrle HeHTp06€)KHBIe MOMCHTHI

uHepr. MOMEHT WHEPIUH CIUIOIIHOTO U TI0JIO0TO IIUJIHHIPOB (BBIBOM).

Cuna. I'paBuTaniuoHHasi 1 HHEpLHMOHHAast Macchl. 3akoHbl HptoToHa. [IpuHIMIT SKBUBAJIEHTHOCTH.
3amgaya. ['mps maccoit 0,5 Kr mojBemieHAa K MNpPYKHHE, KECTKOCTh KoTopoir k=32 H/m, u
COBepIIaeT 3aTyxarwlye kojebaHus. OnpenenuTs Mepuos 3aTyXarolMX KojeOaHuM, eciau 3a
BpeMsl JIBYX MOJIHBIX KOJieOaHUM aMIUIUTy1a yMeHbluiach B 20 pas.

SK3AMEHAIIMOHHBIM BUJIET Ne 6

. PexgTuBucTCcKoe YPaBHCHHUEC OABUKCHUA. 3aKkoH COXPAaHCHUA SHCPTHUU B PCIIATUBHUCTCKOM Cliy4dac.

PenaruBuctckast wmacca. CBA3b MeXAYy pPEIATUBUCTCKUMHU HMITYJIbCOM M KHHETHYECKOH
SHEPruen.

CBoiicTBa *KHIKOCTEN M ra30B. 3aKOHBI THAPOCTATUKHU. Y paBHeHue bepHynu.

3anava. Teno OporieHo ¢ HauaabHOM cKopocThio Vo 1oj yriaoM o K ropu3oHTy. Haiitu ckopocTth
TeJa B BBICIIEH TOUKE MOIbEMA U B TOUKE €r0 MaJeHHs Ha TOPU30HTAIBHYIO INIOCKOCTb.

BK3AMEHAILIMOHHBIN BUJIET Ne 7

. Bszkoctb. 3akoH Hetotona ans xuakoctu. Yucno Pelinonbaca. [lorpannunsiii cnoit. @opmyna

Crokca. ®uznueckuii cMbIci KO3QGUIIUEHTa TUHAMUYECKON BA3KOCTH.

. OCHOBHOIl 3aKOH JAUHAMHUKHU BpallaTCJIbHOI'0 JABUKCHHA TBCPAOro TEJa. CpaBHI/ITCHLHaH

XapaKTepUCTHKA MOCTYNATEIbLHOTO U BPAIlaTeIbHOTO ABUKEHUH.

3anaua. Kakoil nomkHa ObITh cuna F, yaepkuparomast 6pycok Macchl M Ha II1aKOM HAKIOHHOM
IUIOCKOCTH, €CIIM yrojl HakJOHa IJIOCKOCTH K TOPU3OHTY paBeH o M cuia F mapanienbHa
HakJoHHOW Twiockoctu? Koaddumnument tpenus Opycka o miockocTh paBen f. Haiitu cuty
peakuuu N IIOCKOCTH.

BK3AMEHAIIMOHHBIM BUJIET Ne 8

. Ileppoasl KonebaHWH MaTeMaTHYECKOTO, MPYXMHHOTO M (DPU3MYECKOTO MAasTHUKOB (BBIBOJ).

CBOWCTBO CONMPSIKEHHOCTH U ITPUBEICHHAs AJIMHA (PU3NYECKOT0 MasTHUKA.
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3aKOHBI COXPAHEHUS] UMITYJIbCA, MOMEHTA UMITYJIbCAa U MEXaHUYECKOU SHEPTUU (BBIBON).

3amaua. Yepes 650k B Buje Aucka Maccoil M=80 r mepekuHyTa TOHKas THOKask HUTh, K KOHIIAM
KOTOpO# mojBemieHsl Tpy3sl Maccamu M1=100 r u mz=200 r. C xakum yckopeHHeM OyayT
JIBUTAThCS TPY3bl, €CIIM UX MPEAOCTaBUTh caMuM cede? Tpenuem npeneOpedsp.

AK3AMEHAILIMOHHBIM BUJIET Ne 9

. HOTGHHI/IaHBHBIe CHIJIBI, pa60Ta, MOIITHOCTD, INOTCHIUAJIbHAA U KHHETUYECKAasA SHECPIHUH. Pab6oTta B

INOTCHIMAJIBHOM IIOJIC. 3akoH COXpPAaHCHUA MEXaHHUYECKOM OHCPTHUHU.

. CranuoHapHoe TedyeHue. 3akoH bepnymiu. YpaBHenune HepaspoiBHOCTH. Dopmyna Ilyazeitss

(BBIBON).

3amaua. MaTtepuanbHas TOYKa MacCoil M=5 T coBepIIaeT rapMOHUYECKUE KOJIeOaHUs ¢ YaCTOTOU
v=0,5 T'u. Ammmuryna konebanuii A=3 cm. Omnpepenutb: 1) ckopocTs V TOYKH B MOMEHT
BpEMEHH, Korja cMenienue x=1,5 cM; 2) MmakcuManbHyto cully F, neiicTByromyro Ha TOUKy; 3)
TIOJTHYFO SHEPTUIO £ KOJIEOIIOMICHCS TOUKH.

SK3AMEHALIMOHHBIM BUJIET Ne 10

. [AnHamuka Tenm mnepeMeHHOW Macchl. YpaBHeHue Memepckoro. Popmyna [{uoakoBckoro

(BBIBOJIBI).

. BosiHOBOI#1 miporiecc. YpaBHEHUE BOJIHBI, PACIPOCTPAHSIONICICA B IPOU3BOJILHOM HaIPaBICHUU

(BpIBOM). BosTHOBOE umMCIIO M BOJIHOBOM BeKTOpP. Da30Basi CKOPOCTH.
3amavya. Cucrema coBepmiaeT 3aryxawomue konebanust ¢ dactoroit v=1000 I'm. Ompenenutsb
4acTOTY Vo COOCTBEHHBIX KOJICOAHU, €CIIM PE30HAHCHAS 9aCTOTA Vpe;=998 T'I.

SK3AMEHALIMOHHBIN BUJIET Ne 11

BomnoBoit nporiecc. YpaBHeHUE TII0CKOM U chepruueckoit BoaH. BoHoBoe ypaBHeHUE (BBIBO).

. I[I/IHaMI/IKa CUCTCMblI MATCPUAIIBHBIX TOUYCK. MoMeHT HMITYJIbCA, MOMCHT CHJIbI, YPABHCHHUC

MoMeHTOB. LleHTp mMacc (BBIBON).
3amgaya. B Tpybe ¢ BHyTpeHHHM auametpoM 0=3 cMm Teder Bojma. OmpeaenuTh MaKCHMATbHBINA
MACCOBBIH PacXo/ BOJBI IPH TaAMHHAPHOM TedeHHH. Rexp=0,5; Nsoms =107 IMa-c.

DK3AMEHAIIMOHHBIM BUJIET Ne 12

[TpeoOpaszoBanus Jlopenua. Cienctust npeodpazoBanuii JlopeHua.

. 3ByKOBbI€ BOJIHBI. CKOPOCTbh PAaCIpOCTpPaHEHUsI 3BYKOBBIX BOJIH B razax. 'pOMKOCTb, 3BYKOBOE

JIaBJICHHUE, DHEPTHSI 3BYKOBOW BOJIHBI.

3anmaya. Tonkwuit crepkens maccor 300 r u ymHON 50 cM BpamiaeTcs ¢ yriaoBoi ckopocTero 10
¢! B ropusoHTaNBLHON MIOCKOCTH BOKPYT BEpTMKANBLHON OCH, MpPOXOAsiedl depes cepemuHy
cTepkHA. HaliTu yrioByro CKOpOCTb, €CIIM B IIPOLIECCE BPALIECHUS B TOH XK€ IIIOCKOCTU CTEP)KEHb

MNEPEMCCTUTCH TAK, UTO OCh BPpAIICHHUA HpOfI)ICT YCpe3 KOHCI CTCPIKHA.

SK3AMEHALIMOHHBIN BUJIET Ne 13

. Bmxenue mianer M kKomerT. 3akoHbl Kemnepa. Ilocrosunas Kennepa. 1-aa, 2-asa, 3-s

KOCMHUYECKHE CKOPOCTH (BBIBOI).

. Buzapr nepopmanuu. OgHoocHoe pacTsbkeHue U cxarue. IIpocroit casur. 3rubd u kpyueHwue.

3aBUCUMOCTH Aedopmanuy OT HarpsbkeHus (rpaduk).
3anaua. MenHbld mapuk auaMetrpoMm =1 cM mamaeT ¢ MOCTOSHHON CKOPOCTHIO B KACTOPOBOM
Maciie. SIBIsSIeTCs JIu JBUKEHHE Maciia, BhI3BAaHHOE IMAJICHUEM B HEM IIapuKa, JaMUHAPHBIM?
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Kputuueckoe 3HaueHue umcna PeiiHonbaca Rew=0,5. py=8,9-10° kr/M® pracr=0,96-10% xr/m3;
nKaCT.:0,987 ITa-c.

DK3AMEHAILIMOHHBIN BUJIET Ne 14

. OOtexkaHue Ten >KUAKOCTbIO M Ta3oM. Ilorpanuunsiii cioil. JloGoBoe comporTuBiieHHUE U
noabeMHas cwia. D¢ ekt Marnyca.

. CTOJIKHOBEHHsST W 3aKOHbl COXpaHEHMsI IIPU CTOJKHOBEHHUSAX. YIPYrMe U HEYIpyrue
CTOJIKHOBEHHUS.

. 3agaya. Teno BpauaeTcst BOKPYT HEMOABUKHOM ocu 1o 3akony @ =10+ 20t — 2t2. Haiirn

BEJIMYMHY U HAIpPaBJIEHUE IOJIHOTO YCKOPEHHUS TOUKM, Haxojsuieiics Ha paccrosHuu 0,1 M or
OCH BpallleHHUs, 1JI1 MOMEHTA BpeMeHHU t=4 C.

DK3AMEHAIIMOHHBIN BUJIET Ne 15

. 3aryxamomue  KojeOaHUSA. YpaBHEHHE  JIBKEHHMS IpU  3aTyXalollUX  KOJeOaHUsX.
JlorapudmuuecKuii IeKpeMeHT 3aTyXaHHsl U IEKPEMEHT 3aTyXaHus. VX Gu3ndeckuii CMBICIT.

. Ilonatne marepuanbHOl TOUYKH. Tpaekropus, NEpeMElIeHHE, CKOPOCTb M YCKOPEHHE TOYKH.
Onucanue IBUKEHUS MaTepUaIbHONW TOYKU B BEKTOPHOW U KOOpAMHATHOM (popmax. Dopmyiibl
IIyTU U CKOPOCTH IIPH PaBHOIIEPEMEHHOM JBUKCHHM.

. 3agava. CrutomHON muMHAp Maccoit 0,5 Kr ¥ paguycoMm 2 cM BpalaeTcsi OTHOCUTEIBHO OCH,

o 2 .
coBmajamoueil ¢ ocblo HuIMHApa, mo 3akony @ =12+ 8t —0,5t°. Ha unnuuap peiictByer
cuIla, KacaTellbHas K MOBEPXHOCTH. OIPENeNTh 3Ty CHIIy M TOPMO3SLINIA MOMEHT.

DK3AMEHAIIMOHHBII BUJIET Ne 16

. BeiHyX/1eHHbIe KoneOaHus. YpaBHEHHE BIKEHHS MPU BBIHYKJICHHBIX KoneOaHusX. Pe3oHanc.
Jo6poTtHocTs. [IluprHa pe30HaHCHON KPUBOM.

. Kunernueckas sHeprus TBepaoro Tena. PaboTa BHEIIHWX CHU MPU BpallleHUU TBEPAOTO Tela
BOKPYT  HENmoJABWXHOH ocu. CpaBHHTENbHAsh XapaKTEPUCTHKA IOCTYNATENHOTO |
BpalllaTeIbHOTO ABMKEHUI (TabmuIa).

. 3amaya. Ha ckonbko kusorpamMm yMeHbmutcs Macca CoiHIa 3a CYyTKH, €Clid 00Iasi MOIIHOCTh
u3nydenns CosHua B cyTku papHa 3,8-10% B1?

SK3AMEHAILIMOHHBIN BUJIET Ne 17

. 3aKOH BCEMHPHOTO TATOTCHHS. ['paBUTAIIMOHHAs SHEPrus IIapooOpa3HOro Tena (BBIBOX).
['paBuTanmonnsiii paanyc. HanpsikeHHOCTh M MOTEHLIMAJ TPABUTAIIMOHHOTO MOJIS.

. Hedpopmanust pactsokenust u casura. 3akoH ['yka. I'paduk 3aBucumoctu aegopmanuu Ot
HATPSDKEHUS. DHEPTus ¥ INIOTHOCTh DPHEPTHUH YIIPYTUX IedhopManuii (BHIBOL).

. 3aiava. DHeprus 3aTyXawlnX KOoJIeOaHW MasTHHKA, IPOUCXOMIAIINX B HEKOTOPOH cpere, 3a
BpeMs t=1 MHH yMeHbIIMIach B n=64 paza. OnpenenuTs KOdQPHUIUEHT CONMPOTUBIICHUS CPEJIbI,
ecu Macca Mastauka M=0,1 kr.

SK3AMEHALIMOHHBIN BUJIET Ne 18
. HenHepumaneHble CHCTEMBI OTCYETa, JBMXKYIIMECS MNPSIMOJMHEHHO-TIOCTYNATeapHO. Cuiibl

unepuuu. HesecomocTts. [IpuHIMT 5KBUBaJIECHTHOCTH.
. Pabora cui TsKecTH, CHIT YIIPYTrOCTH U CUJT TATOTEHUSL.
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3amaua. TouKa IBMIKETCS M0 OKPYKHOCTH pajmycoM R=2 M cornacno ypasHeHuo & = A‘[3 , Tae

A=2 m/c®. B kaKkoii MOMEHT BpeMeHH t HOPMaIbHOE YCKOPEHHE TOUKH PABHO TAHI€HIIHATLHOMY?
Onpenenuth MOJHOE YCKOPEHHWE a B 3TOT MOMEHT( - KpHUBOJMHEHHas KOOpAMHATa,
OTCUUTaHHAsI OT HEKOTOPOI HaYaIbHOM TOYKU OKPY>KHOCTH).

SK3AMEHALIMOHHBIM BUJIET Ne 19

. HeunepuuanbHble Bpamiarommecs cucreMbl otcueta. LlenTpobexnas um KopuonmucoBa cuibl

nHepuuu. Masatauk dyko.

MoMeHTHI HHEpLIUY 111apa, KOHYCa U CTEPAKHS (BBIBOA).

Bamava. JIse mpyxkuael ¢ okectkocTsmu  Ki=0,3 kH/M u ko=0,5 xH/M ckperieHs
MOCJIEIOBATEIBHO TaK, YTO a0COMIOTHAsI AedopMainus X2 BTOpOil MpyXuHbI paBHa 3 cM. Halitu
paboTy pacTsyKEeHUs IPYKHH.

DK3AMEHAILIMOHHBII BUJIET Ne 20

. I[BI/I)KGHI/IG MaTepHaHBHOﬁ TOYKH IIO OKPYXHOCTH. BeKTopH er'IOBOI71 CKOpPOCTH U YTJIOBOT'O

yckopeHusi. @opMyIibl IyTH U CKOPOCTH PaBHOIIEPEMEHHOTO JIBUYKEHUS 10 OKPY>KHOCTH.
DHeprus ynpyroil BoJaHbI (BbIBOJ). BEKTOp MIOTHOCTH MOTOKA HEPTUU (BEKTOp YMOBA).
3amaua. Ha kpato miatdopmbl B BUIE AUCKA, BPAIIAIOMIETOCS 110 MHEPIIMU BOKPYT BEPTUKAIBHOU
OCH C YIJIOBOI CKOPOCTBIO 8 pan/c, crouT uenoBek Maccoit 70 kr. Korma uenoBek mepemien B
HEHTp MIaTgopMbl, OHA CTajla BpalaThcs ¢ YriaoBoi ckopocTeio 10 paxa/c. Onpenenuts maccy
w1atGopmbl. MOMEHT HHEPITUH YeI0BEKa PACCUUTATh KaK JUIsl MATePHATLHON TOYKH.

SK3AMEHALIMOHHBIN BUJIET Ne 21

. CKOpoCTh pacmpoCTpaHEHHUsI YIPYTUX BOJH B TBEpAbIX Temax (BbiBOA). KoaddurmeHTs

3aTyXaHUs U IMOTTIOMICHUA BOJIHBI.

- = -,
. Baxxaelimue cHCTEMBI KOOPAMHAT M MX B3aUMOCB3b. Exunnunse opter |, ] | K N, 7T u

UX CMBICIL.

3amaua. Kunermyeckas sHeprus Bpaimaromierocss maxouka paBHa 1 kxJ[x. Ilox nmeiicTBuem
MOCTOSTHHOTO TOPMO3SIIIEr0 MOMEHTa MaXxOBUK OCTaHOBWJICS udepe3 N=8(0 momHbIXx 000pOTOB.
Haiitu MOMEHT CuJ1 TOPMOMKEHHS.

SK3AMEHAILIMOHHBIN BUJIET Ne 22

CrnenctBus npeobpazoanuii Jlopenna. MaBapuantel mpeodpazoanuii Jlopena.

JIBukeHue Tena, OpOIIeHHOTO TOPU30HTAIBHO U MO YTIIOM K TOPU30HTY.

3agavya. CranpHas MPOBOJOKA JUIMHOM 1 M yKperuieHa OJIHHMM KOHIIOM TakK, YTO MOXET
coBepliarh KoJleOaHWs B BEPTHKATHHOW IUIOCKOCTH. I[IpOBONOKY C Tpy30oM OTKIOHSIOT Ha
BBICOTY TIOJIBECA M OTITYCKarT. Ompenenuth aOCOMIOTHOE Yy/JIMHEHHWE TPOBOJOKU B HIDKHEH
TOYKE TPACKTOPHUH ABMKEHUS rpy3a. [Inomans ceuenus npoBosnoku 0,8 MM?; Maccoit MIPOBOJIOKU
npeHebpeus. Monyns FOura ms cranum E=200 I'Tla.

SK3AMEHALIMOHHBIN BUJIET Ne 23

. YpaBHEHHE BOJHBI, PaCIPOCTPAHSONMICHCS B IPOU3BOJIBHOM HAIIPABICHUN. DHEPIUs YINPYTron

BOJIHBL. BekTop YMoBa (BBIBOJIBI).

. Moment UMITyJbCa U MOMCHT CHJIbI CUCTEMBbI MATCPHUAIBHBIX TOYCK. YPaBHeHI/IC MOMCHTOB

CUCTEMBI MaTepUabHbIX ToUeK. LleHTp Macc (BBIBOBI).
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no

N

3amavya. CKOpBIA MOe3] MPUOTIIKAETCS K CTOAIIEMY Ha MYTSIX AJIEKTPONOE3IY CO CKOPOCTHIO
V=72 xm/dac. DJIEKTpOIOe3]l MoAaeT 3BYKOBOM cHUTrHai ¢ dactoTor vo=0,6 kl'm. Onpenenuth
KQKYIIYIOCS 4aCTOTY 3BYKOBOI'O CUTHAJja V, BOCIPUHUMAEMOTr0 MAIIMHUCTOM IO€3/1a.

DK3AMEHAILIMOHHBIM BUJIET Ne 24

. Hedpopmanus kpyuenus. [lepuon kpyTuinbHbIX KoneOaHui (BbIBO). CBS3b MEXIY pazIuYHBIMU

YIPYTUMHU MOCTOSSHHBIMH U UX (DU3UYECKHIA CMBICTT.

PeakTuBHOE nBMXKEHHUE. Y paBHEHHE Memepckoro (BBIBO).

3anaua. Mmmynbc P pesiTUBHCTCKOM YacTHIIBI paBeH moC (C - CKopocTh cBeTa). [loa neiictBrueM
BHEIIHEW CHJIbI UMITYJIbC YAaCTHUIIbl YBEJIUYHWICS B JIBa pa3a. Bo CKOIBKO pa3 BO3pacTeT Npu 3TOM
9HEprus yacTuipl: 1) kuHernyeckas? 2) noaHas?

SK3AMEHALIMOHHBIN BUJIET Ne 25

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

. CkangpHoe ¥ BEKTOpHOE Tmpowu3BeleHHe. EauHUYHBIA BekTOp. BbIpakeHHe BEKTOPHBIX

oTiepalyii B KOOPAUHATHOUN opme.

3amava. /[Ba MaxoBHMKa B BHJE JUCKOB paauycoM R u maccol m KaxIplii pacKpydeHbl A0
CKOPOCTH BpalllCHHs] ® W TpeAocTaBiieHbl camuM ceOe. [log peiicTBueM TpeHUs TNEpPBBIMA
MaxOBUK OCTAHOBWJICA uepe3 t CeK., BTOPOM MaxOBHK cCJejlaJl 0 IOJHOW OCTaHOBKM N
000poToB. OrpeaeuTh TOPMO3SAUIUE MOMEHTHI JIST KaXKI0TO MaXxOBHKA.

SK3AMEHALIMOHHBIN BUJIET Ne 26

. 3aKOH BCEMHUPHOTO TATOTCHUS. ['paBUTAIIMOHHAs SHEPrus IIapooOpa3HOro Tena (BBIBOX).

['paBuTanmoHHbIi paguyc. HanpseHHOCTs M MOTEHIMANT IPaBUTALIMOHHOTO TOJIS.
WnTepdepenius u nudpaxuus ynpyrux Boia. Ddpdext Jomnepa.

3anaua. Ha xpato cBOOOJHO Bpallarollerocsi TOpU30HTAIBHOIO JUCKa, UMEIOLIEero paauyc R u
MOMEHT uHepuuu |1, crouT yenoBek maccel M. Jluck coepinaer N 06/muH. Kak m3meHutcs
CKOPOCTB BPAILLEHUS IUCKA, ECIIM YEJIOBEK MEPEUIET OT Kpasi AUCKa K LIEHTPY?

BK3AMEHAIIMOHHBII BUJIET Ne 27

. IloTeHnanbpHple CHUJIEI. Pabora B MNOTCHIUAJIBHOM ITOJIC IJIA Pa3IMYHBIX IMOTCHLIUAJIbHBIX CHIL.

Kpurepuit norenuuansHocty nosst. HopmMupoBka noTeHIMaNbHOW SHEPTHUH.

. Bsaskoctb. 3akon HeroToHa 111 Bsizkoii sxkuakocTu. 3akoH Ctokca. Omnpenenenue koddduirenrta

}II/IHaMI/IIIeCKOI\/'I BA3KOCTHU M3 3aJa49y O IMaJICHUHN IIaprKa B BS3KOI KHUIKOCTHN (BBIBO)I).

3agava. OnpenenuTb MOMEHT CHJIBI, KOTOPYIO HEOOXOJUMO TPHIOKUTH K  OJIOKY,
BpalaronemMycst ¢ yrioBoil ckopoctbto 40 paa/c, yToObl OH OCTaHOBMJICS B TedyeHHE & c.
JHuametp 61oka 30 cm, Macca paBHa 8 KI' 1 paBHOMEPHO pacipeziesieHa mo ooomy.

SK3AMEHALIMOHHBIN BUJIET Ne 28

. IlocTostHCTBO CcKOpocTH cBeTa. OmpezaeneHne CKOpocTh cBeta Pémepom. AGeppanusi cperta.

OnbiTel Maiikenscona-Mopnu u @uso.

. Pacmipenenenne CKOpOCTH CTallMOHAPHOTO TEUCHMsI BS3KOW JKUJIKOCTH TIO TpyOe (BBIBOX).

®opwmyna [lyazeitns (BbIBOM).

3amaua. Onpenenuts JIMHY A Oeryiield BOJHBI, €CJIM B CTOSYECH BOJHE PAaCCTOSHHUE MEXKITY
MEePBOM U CEIbMOM MYyYHOCTAMHU paBHO 30 cM, a MEXy MEPBBIM U YETBEPTHIM y3JIOM paBHO 15
CM.
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SK3AMEHAILIMOHHBIM BUJIET Ne 29

1. /IBuxeHue MaTepUaJIbHOM TOYKM [0 KPUBOJIMHEHHOW TpaekTopuu. TaHTeHIMaNIbHOE,
HOpPMaJIbHOE U MOJHOE YCKOPEHUSI.

2. 3BykoBble BOJNHBL. CKOPOCTh 3BYKOBBIX BOJIH B raszax. Akyctuueckwii sddekr Jlomuepa.
AKYCTHYECKOE U YJIEIbHOE aKyCTUYECKOE CONIPOTUBIICHHUSI.

3. 3amaua. KodppuuuenT TpeHus MexmIy TeIOM M INIOCKOCTBIO, HAaKJIOHEeHHOH mox yriom 45° k
ropu3oHty, paBeH 0,2. Ha kakyio BBICOTY MOAHMMETCA 3TO TENO, CKOJb3s MO HAKIOHHOM
IUIOCKOCTH, eclii eMmy Oymer coobOmieHa ckopocts 10 M/c, HampaBieHHas BBEPX BJIOJIb
wiockocTu? KakoBa OyaeT cKkopocTh Tella, KOrjla OHO BEPHETCSI B HHMXKHIOIO MCXOJIHYIO TOUKY
CBOETO JBUXKEHUS?

SK3AMEHALIMOHHBIN BUJIET Ne 30

1. YpaBHeHue ABMKEHUS CUCTEMbl MaTepuaibHbIX Touek. LlenTp Mmacc. Teopema o IBHUYKEHUU
LIEHTpa Macc.

2. HennepuuanbHbIE CHUCTEMBI OTCUETa, ABIDKYIIMECS NPSAMOIUHEHHO-TOCTynaTenbHo.  CHitbl
uHepLuH. AGCONIIOTHOE, IEPEHOCHOE U OTHOCUTEIBHOE JIBU)KEHUS.

3. 3anava. ToHKUN OAHOPOIHBINA CTEPKEHD JTMHON £ wmoxer BpAIllaThCsl BOKPYT TOPU30HTAILHOM
ocH, Tpoxoismieil uepes KoHen crepxkHsA. CTepxkeHb OTKIOHHIM Ha 90° oT momoxeHus
paBHOBecuss U OTHyCTWiIH. OmpeneiauTh CKOpocTh V HUKHErO0 KOHIA CTEPKHS B MOMEHT
MMPOXOKACHUA ITOJIOKCHHA PaBHOBCCH.

6. MeToau4ecKkne MaTepHaJibl, ONpeaesiolie NPoueIypy OlleHUBAHUS 3HAHUI, YMeHUI,

HABBIKOB M (WJIH) ONBITA eATEJILHOCTH

MakcumanbHasi cymma (100 6amnioB), Habupaemasi CTYJAEHTOM IO AWCITUIUIMHE BKJIIOUYAET
JIB€ COCTaBJISIOLIHE:

nepBasi COCTaBIISIIOIIASL — OLIEHKA PEryJISIPHOCTH, CBOEBPEMEHHOCTH M KaueCTBA BBIMOTHEHUS
CTYACHTOM Yy4eOHOH paboThl MO H3YYEHHUIO AMCUUIUIMHBI B TEUEHHE TMepHofa H3Y4eHUs
JTUCHUIIIMHBI (CEMECTpa, WJIM HECKOJIBKUX ceMecTpoB) (cymma — He Ooyee 70 Oamom). baisl,
XapaKTepU3yIOIUe YCIIEBaeMOCTh CTYACHTA MO JUCLMILIMHE, HAaOMparoTCsi UM B TEUEHHE BCETrO
nepuoaa 00y4eHUs 3a U3y4eHHE OT/IEIbHBIX TEM U BBIIIOJHEHHE OT/AEIbHBIX BUAOB paldoT.

BTOpasi COCTaBISIONIAs — OLEHKAa 3HAHMHM CTyIEHTa IO pe3yibTaTaM MPOMEXYTOUHOH
arrectanuu (He 6omnee 30 —OauioB).

OOmmii Oamnm Tekymero M pyOeKHOTO KOHTPOJIS CKIIAABIBAETCS W3 COCTABISIONIMX,
ykazaHHbIX B «llomoxxenun o peiltunrosoit cucreme KBI'Y». B Teuenue ydeOHOro mporiecca
CTYACHT 00sI3aH OTYUTATHCS 1O TEOPETHUECKOMY MaTepually U MPAKTUYECKUM 3aHITHUSM: OIMPOCHI,
WHAMBUAYaJIbHbIE 33/1aHUs. (TI0 XKeJIaHUI0 aBTOpa IPU HEOOXOIMMOCTH)

OOmmit Oanmnm  Tekymero M pyOeXHOro KOHTPOJS CKJIAQAbIBA€TCS U3  CIEAYIOIIUX
COCTaBJIAIOIIUX MPUIIOKEHUE 2.

Llenvto npomesicymounvix ammecmayuii 10 JUCUUIIIIMHE SBJISIETCS OLICHKA KaueCcTBa
OCBOEHUS AUCHUILTUHBI 00y4atOIIUMUCS.

Kpumepuu oyenxu kauecmea océoenusn oucyunaunsl (Ilpunoscenue 3)

Kputepuem oneHkn ypoBHS C(HOPMUPOBAHHOCTH KOMIETEHLIMH B paMKax ydeOHOMU
JUCLUTUIMHBI SIBIISIETCS DK3aMEH.

B nmepuon nNoOAroToBKM K 9K3aMEHY CTYIEHThl BHOBb oOpamaiorcs K  ydeOHo-
METOMYECKOMY MaTepUally 1 3aKpeIIAIOT IPOMEXYTOUHbIE 3HAHUS.

ITonroroBka oOyuaromerocst K 3Kk3aMeHy BKJIKOYAeT TPH dTarna:

—  camocTofATeNbHas paboTa B TEUCHUE CEMECTPa;
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—  HEINOCPEACTBEHHAas IOATNOTOBKA B THU, IIPEALIESCTBYIOIIME JK3aMEHY I10 TEMaM Kypca;

— MOATOTOBKA K OTBETY Ha 3K3aMEHAIMOHHBIE BOIIPOCHI.

[Ipyn moAroToBKe K HSK3aMEHY OOYyYaIOLIUMCS IIeJIeCO00pa3HO HCIOJB30BaTh MaTepuaibl
JEKIMA, y4eOHO-METOIMYECKHE KOMIUIEKCHl, HOPMAaTHBHBIC JOKYMEHTBHI, OCHOBHYIO U
JIOTIOJIHUTEIIbHYIO JINTEPATYPY.

Ha sk3ameH BbIHOCHTCS Marepuail B o0ObeMe, NPEAyCMOTPEHHOM paboueil mporpammoit
yueOHOM TUCIUIUIMHBI 32 CEMECTp. DK3aMeH MPOBOJAUTCS B MUCbMEHHOM / yCTHOM (opme.

[Ipyn mpoBeneHWM SK3aMeHa B MHCHbMEHHOW (YCTHOH) (opMe BeAyIIWil MpernojaBaTellb
COCTaBJISIeT SK3aMEHAI[MOHHbIE OWJIEThI, KOTOpPbIE MOTYT BKJIIOYaTh B ceOs: TECTOBBIC 3a/IaHUS;
TEOPETHUYECKUE BOIPOCHI; 3aJaud WM curyauud. DopMynMpoBKa TEOPETUYECKHUX 3aJaHHUU
coBmajzaeT ¢ (QOpPMYIUPOBKOW TMepeyHs BOMPOCOB HA HK3aMEH, JOBEJICHHBIX O CBEACHUA
cryaentoB. Coaep)kaHue BOIIPOCOB OJHOTO OMJIeTa OTHOCUTCS K PAa3JIMYHBIM pa3zesiaM IMporpaMMbl
¢ TeM, 4TOOBbI O0JIee MOJIHO OXBATUTh MaTepuall yueOHON JUCIUILINHBL.

B ayautopuu, rae npoBOAMTCS YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO HAXOIUThCA HE
OoJee ecsATH CTYACHTOB Ha OJHOTrO mpemnojaBatens. Ha moaroroBky oTBera Ha OWUJIET OTBOAUTCS
40 MUHYT.

[Ipu npoBeneHnr TUCHMEHHOTO 3a4eTa Ha paboTy oTBOAUTCS 10 60 MUHYT.

Pe3ynbTar yCcTHOrO MM NUCBMEHHOTO 3K3aMEeHa BhIpa)kaeTcsl OaJIaMH.

Tunossle 3ananus, obecnednBarone Gopmuposanue komnereHuu OIIK-3 npencraBieHsl
B Tabnuue 7.

Taonuya 7. Pezynomamol 0c6oenus yuedHoil OUCYUNIUHbL, ROONEHCaAUiUe nPOBePKe

Buo OUCHOYHO20 mamepuana,

Pe3yﬂbmal1’Ibl o6yuemm OCHOGHble nokaszameniu OyeHKuU 068(‘118'!”8(1)0 ue ¢0 MUDOGANILE
(komnemenyuu) pe3yibmamoes 00yueHusn “ PMUP
Komnemenuyuu
OIIK-1.1 - Criocoben 3namo:
HPUMEHATH 0a30BbIE 3HAHUS OCHOBHBIC TIOHATHS, 3aKOHBI M | THIIOBbIE OLIEHOYHBIE MATEPHAIILI
9

MozIenu  anreOpel, TeoMeTpuw, | ALl YCTHOTO ompoca (pasoen

MIOJIy4E€HHBIE B 00J1aCTH o0 5.1.3);
nudPEepEeHIMANBHOTO UCUUCIEHHs, | 2-1-5):
MaTeMAaTHYECKUX U (MU .
(i) MEXaHHKH, MOJIEKYJIpHOH dusuky | TECTOBbIC 3aMaHusa - (pasoen

€CTECTBECHHBIX HaYK 5.1.4.);
U DIIEKTPOMAarHeTu3Ma B paMKax
TUIOBBIC ONEHOYHBIC MAaTE€pHaJIbl K

LIKOJILHOTO Kypea. 9K3aMeHy (pazden 5.3.)
TeopeTnyeckrie OCHOBbI MEXAHUKH,

TeOpuu  KojeOaHWUs U  BOJH,
MOJIEKYJIIPHOU (buzukn
(TepMOIUHAMUKH u
CTaTHCTUYECKOMN ¢buznkn).
TeopeTnyueckre OCHOBBI U MOJIEIHN
MEXaHUKU 51 MOJIEKYJIIPHOM
(U3MKH, METOJBI TEOPETUISCKOTO
u AKCIIEPUMEHTAIBHOTO
HCCIIEA0BAHUN MEXAHUKH u
MOJIEKYJISIPHON (DU3HKHL.

Ymemns: Tunossle OLIEHOYHbIE MaTEPHATIBI
Pemrate MaTeMaTHuecKHe 3aaud | Ul YCTHOTO onpoca (pasoen
YPOBHS IKOJIBHOTO Kypca. 5.1.3);
[loHWMaTh, wW3marath GasoByio | TCCTOBBIE 3a7AHUS  (pazden
o0IIeHaYYHYI0 HH(POPMAIIHIO 5.14);
HOHB?}OBEITBC?I TeOpeTI/IT-IeCKI/IMI/I THUIIOBBIC ONCHOYHBIC MAaTEPHAJIbI K
JK3aMeHy (pazden 5.3.);
OCHOBaMH, OCHOBHBIMU
IpPUMEpPHBIE TEMBI pedepaToB
NOHATUAMH, 3aKOHAMH H MOJICTAMH | - 13907 5.1, 1);
obmeit ¢m3ukun (MEXaHWKH U
MOJICKYJIIPHOHN (PU3UKH).
Kputnuecku aHaIU3UPOBATh

0a30ByI0 001medr3nIecKyIo
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nH(POPMAITHIO, MOJIb30BAThCS
TEOPETHIECKUMU OCHOBaMH,
3aKOHaMU U MOJCISAMU (PU3UKU Ha
YPOBHE LIKOJIBHOTO Kypca.

Bnaoemw:

Metononorueit peunieHus  3amad
IIKOJIFHOTO Kypca MAaTeMaTHKH MU
¢u3uku. HaBeikamu TnpoBeneHUs
¢uzngecKoro UCCIIeIOBaHUs,
pemeHus  Qu3MYECKUX ~ 3ajmad,
NpOBENEHUsT  JKCIIEPHUMEHTa U
00paboOTKM  AKCIEPHUMEHTAJIBHBIX
MaHHBIX B 00JacTH OOIIeH (u3HKu
(MEXaHMKH W MOJEKYJSPHOH
(¢U3NKN), Ha YPOBHE IIKOJIHHOTO
1ab0paTOPHOTO MPAKTHUKYMA.
DOuU3NYECKUMU u
MaTEMAaTHYCCKUMHN METOAaMU
00paboTKHn u aHaJIn3a
uHbopMar B oOjactu oOmIeH
bu3NKH (MexaHUKHU u
MOJIEKYJISIpPHOH (DU3HKH) Ha YPOBHE
IIKOJIFHOTO Kypca.

Tumossre 3amaun (pazgen 5.1.2),
TECTOBBIC 3aaHUS (pasoen
5.1.4.);

THUIIOBBIE OLICHOYHBIC MaTCPHUAJIbI K

9K3aMeHy (paszoen 5.3.)

OIIK-1.2 Cnocoben
WCIIOJIB30BATh TPU PEIICHUH
npoeCCHOHATBFHBIX 3314
3HaHWUSI, TOJTyYCHHBIC B
00J1aCTH MaTEMaTUYECKHUX U
(WnM) ecTeCTBEHHBIX HayK

3Hathb
DneMeHTapHble MaTeMaTUKy H
¢u3uky B 00BEME IIKOJIBLHOTO

Kypca

Cm.a.1

Ymetp

Hcnonb3oBath 3HAHUS
DJICMEHTAPHBIX MAaTEeMaTHKU H
bu3MKKM U1 peleHus 3a1ad Ha
YpOBHE IIKOJBHOTO Kypca H
NPUMEHSTh UX TPU PEUICHUH
poeCCHOHAIIBHBIX 337124

Cm.a.1

Bnanets

Mertononoruei pemeHus 3anady
Ha YpOBHE WIKOJIBHOTO Kypca
AJIEMEHTapHBIX MaTeMaTUKU |
bU3MKK ¥ TPUMEHATH €€ Npu
pemieHn:  TPo(deCcCHOHATBHBIX
3a/1a4

Cm.a.1

OIIK-1.3 CriocobeH BbIOMpATh
¢buznveckre MOAEIH U METObI
peteHws 3a1a9
npodeccnoHanbHOMI
JeSTeTbHOCTH

3HaTh
Bo3MoxHbIe
MPUPOTHBIX SIBJICHU,
JIOCTYTIHbIE Ha YpOBHE
IIKOJIFHOTO Kypca MaTeMaTHKH!
U (QU3MKH TPUTOJIHBIE  JUIS
pereHus 3ama4
npodeccuoHaNBHOMI
NIESATETLHOCTH

TUNBI  MOJEJIEN

Cm.r.1

Ymerp
Bri6upath
BO3MOJKHBIE
MPUPOJIHBIX

SIBJICHUS u
TUNOBI  MOJENEH
SIBIICHUM,

Cm.a.1
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JOCTYIHbBIE Ha yYpOBHE

Cwm.n. 1 mkoasHOTO Kypca
MaTeMaTHKU u bu3uKu
MPUTOJHBIC JIsi PEHICHUs 3a/1a4
npo¢eCCHOHAIBHON

JIEATCIBHOCTH

Bnaners Cm.m.1
Merononoruen IIOCTPOEHUS
MOJIEJIEH MPUPOJHBIX SBJICHUH,
JIOCTYIIHbBIE Ha YpOBHE

MIKOJIBHOTO Kypca MAaTeMaTHuKH
U (QU3MKA TPUTOIHBIC IS

penieHus 3amaq
poQeCCHOHAILHON
JIeATEIILHOCTH
[TKC-3.2 Cniocoben 3HaTh Cm.m.1
IUIAHUPOBAThH JIEKIIMOHHBIE U Meroauky TUTAHUPOBAHHS
CEeMHUHAPCKHE 3aHATHSI 10 JEKIIMOHHBIX M CEeMHHAPCKHX
nmporpamMmmamM 3aHATHH 1O Iporpammam
npodeccrnoHaIEHOTO MpOoPECCHOHAIBHOTO O0yUEeHHS
oOyueHusi ¢usuke, ¢ yueromM | u3uke, C  y4eTOM  YPOBHSA
YPOBHSI TIOATOTOBKU U MOJATOTOBKM W TICHUXOJIOTUHU
MICHXOJIOTHIO ayTUTOPUH ayJAUTOPHH, BKIFOYAsT METOJUKY

IIPENOIAaBaHUs  DJIEMEHTAPHOU
(bU3MKU 1 MaTeMAaTUKU

VmMerb Cma.l
IUTAHUPOBATh  JICKIIMOHHBIE H
CEMHUHApPCKHE  3aHATHS  TIO
nmporpaMmam

MPOPECCHOHAIBHOTO O0y4EHHS
dbusnke, ¢ y4eToM  ypOBHS
MOJATOTOBKH M TICUXOJIOTHH
ayUTOPUU WIKOJIBHOTO YpPOBHS
MIOJITOTOBKH

Bnanets Cm.a.1
Meronukoit [JIAHUPOBAHUS
JEKIUOHHBIX W CEMHUHApCKHE
3aHATUN o IporpamMmam
npodecCHOHANBEHOTO 00yUeHUs
¢usnuke, ¢ y4eToM  ypOBHS
NOATOTOBKM M IICUXOJIOTHIO
ayJIuTOpUH, BKJIIOYast
IIKOJIBHBIM YPOBEHB

Takum oOpa3oMm, BBHITIOJIHEHWE THIIOBBIX 3aJaHUM, TPEJACTAaBICHHBIX B pazaene S
«O11eHOYHbBIE MaTepUANTBI IS TEKYIIET0 U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEKYTOUHOM
aTTECTAIlMN» TTO3BOJUT KPUTHYHO, OLIEHUTH CIIOCOOHOCTH MCIOJIb30BaTh 0a30BBIE TEOPETUUYECKUE
3HaHMUS (PYHIAMEHTAIBHBIX pa3leNioB OOIIed U TeopeTHyeckod (U3UKU ISl  pelIeHHS
poeCCHOHANIBHBIX 3aJ1a4 MPENoAaBaHus dJIEMEHTAPHOU (PU3UKH B MIKOJIAX M KOJUIEKAX.

7 YyeOHO-MeTOAMYECKOE 00ecleYyeHre T CIUIIIHHbBI
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7.1. Hopmamueno-3akoHoO0amenbHvle aKmbl
ITpuka3z Munob6puayku Poccutickoit @eneparuu 7 aBrycrta 2020 r. Ne 891, 3apeructpupoBaH B
Muntocre PO 24 aprycra 2020 r., peructpaunoHabiii Ne 59412.

7.2. OcrosHnas numepamypa

1. JImutpueBa E.M. ®usmka [DnekTpoHHBIH pecypc]: ydeOHoe mocoOme/ mutpueBa E.M.—
DNeKTpoH. TeKcToBble naHHble.— CapatoB: Ai Ilu Op Memma, 2021.— 143 c.— Pexum
noctyna: http://www.iprbookshop.ru/79822.html.— 3BC «IPRbooks»

2. TlapmakoB A.H. ®usmka B 3amayax. Mexanuka [DJIEKTpOHHBIA pecypc]: ydeObHoe mocodue/
[TapmrakoB A.H.— DnexTpoH. TekcroBbie anHbie.— CapartoB: Aii [Iu Ap Menua, 2021.— 223
¢.— Pexwum nocryna: http://www.iprbookshop.ru/86465.html.— 3BC «IPRbooks»

3. I'opromkun A.Il. MaremaTuka [DneKTpoHHBIH pecype]: yuebnoe nmocobue/ 'opromkun A.IL.—
DOneKTpoH. TeKkcToBble naHHbie.— CaparoB: Al [lu Op Menua, 2021.— 824 c.— Pexum
nocrymna: http://www.iprbookshop.ru/83654.html.— DBC «IPRbooks»

4. Mexanuka. Ocnosnble 3axkoHbl/W.E. Uponos.-10-e uzn.-M.: Jlaboparopust 3nanuii, 2010.-309 c.:
wi. Texuuueckuit yu-t. O6mmas ¢pusuka. wwwi/studentlibrary.ru

5. Upomo WU.E. 3Bagmauum mo obmel ¢usuke: yd. mocodb. Jns By3oB. 8-e u3a.-M.:. BUHOM.
Jlaboparopus 3uanuii. 2010.-431 c¢. www/studentlibrary.ru

6. I'mu30ypr B.JIL., JleBun JI.M., Pabunosuu M.C., CuByxun JI.B. C6. 3ana4y no olmemy Kypcy
¢usuku. B 5 1. Ku. V. Aromuas ¢usuka. @m3uka sapa u snemMeHtapHbix dactui/I[lox pen.
J.B.CuByxuHa.-5-¢ u3zn., crep.-M.: DUIMATIIUT; Jlans, 2006.-184 c. www/studentlibrary.ru

7. Mexanuka. Meronpl pamienus 3aad: ya.nmocooue /B.B. ITokpoBckwii.-M.: JlabopaTopust 3HaHHH,
2012.-253 c.: ma. www/studentlibrary.ru

8. MscuaukoB C.I1., Ocanora T.H. [Tocobue mo ¢usuke. M.: Bricimas mkona, 1981r. 390c.

9. HUpomoB M.E. 3agaum mno oOmel ¢usuke: yd. mnocod. Jlns By3oB. 8- wu3md.-
M.:BUHOM .JTa6oparopus 3uanwmii. 2010.-431 c. www/studentlibrary.ru

10. benonyukun B.E., 3aukun JI.A., Hunentok F0.M. Kypc o6meit pusuku.OcHoBbl HU3HKH. Yued.
nocobue: ans By3oB. B2 1. T.2. KBanroBas u craructuueckas ¢usuka. Tepmoannamuka /Ilon
pen. FO.M. nunentoka.-2-e uzg.,ucnp.-M.: ®UIMATIINUT, 2007.-608 c. www/studentlibrary.ru.

11. Cuyxun J.B. O6mmii kypc pusuku: Yued.mocobdbue: i By3os. B 5 1. T.1. Mexanuka. T.2.
TepMoauHaMuKa U MOJEKyIspHas (usmka.-5-e uzf., ucnp.-M.: GU3MATIIUT, 2006.-544 c.
wwwi/studentlibrary.ru

12. N.E. HUponoB. ®usnka makpocucteM. OCHOBHBIE 3aKOHBI: ydeOHOe mocobue.-4y u3m.-M.:
BUHOM. Jlaboparopus 3nanuii, 2009.-207 c. www/studentlibrary.ru

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

14. 1le63yxoBa N.I'., AnekoB A.M., llenkos I'.B. MonekynsapHas ¢puzuka. 3aJauHUK-IPAKTUKYM
no obmieit ¢pusuke. Yacte 1. Yuebnoe nocodue - Hanpunk: KbI'Y, 2012. — 79 c.

15. Ille63yxoa W.I'., IHamue C.T. JlabopaTopHbIf NpPaKkTUKyM IO MOJEKYJISPHON (U3HKE.
VYuebnoe nmocodue, Hampunk: KBI'Y, 1999. — 109 c.

16 . Ile63yxoBa WN.I'., ApxectoB P.X. Momnekynspaas ¢usuka. JlabopaTOpHBIA MPAKTHKYM.

VyueoHoe nmocodue - Hanpuuk: KBI'Y. 2008. — 124 c.

7.2. lonoTHUTEIbLHAS JTUTEpaTypa:

1. 3epuos B./I. KoncnekT nekiuu o pusuke. Yacts 1.- Mocksa: TOHTH, 1926.
http://www.knigafund.ru/books/106038
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. 3epnoB B./I. KoncniekT nekmuu o gusuke. Yacts 2.- Mocksa: TOHTH, 1926.

http://www.knigafund.ru/books/106038

. CuByxun JI.B. O6mwmii kypc ¢usuku: yu.mocobue s By3oB.B 5 Ttomax. -4-e m3a., Mockaa:

OU3BMATIIUT: uzg-8o MOTU, Mocksa, 2005. 560 c. http://www.knigafund.ru/books/106038

. @eitaman P. u 1p. DeitnmanoBckue neknuu no pusuke. M.: Mup. 1977.

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

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

. CasenpeB U.B. Kypc ¢usuku. T. 1-2. M.: Hayka. 1986.

. HoBogBopckas E.M., JImutrpueB 3.M. MeToauka npoBeieHUs YIpaKHEHUH 110 (U3UKE BO BTY3E.
M.: BIII. 1981.
Uponos N.E. OcHoBbl mexanuku. M.: Hayka. 1981.

10.Tpodpumosa T. U. Kypc ¢uzuku. T.1. M.: Beicmas mixomna. 2003.
11. l'uneB A.A. TlpakTukyM 1O pelieHuto 3aj1a4 B TexHuueckoM Byse. C.-110.: Jlanb. 2008.
12. PermkeBuu A.I1. @usuka. 3amaunuk 10-11 k. M., «JIpoday, 2000r., 204 c.

Kuxoun A.K., Kukonn U.K. Monekymnspuas ¢puszuka. M. Hayka. 1976.

13. MatBeeB A. H. Monekynsipras ¢usuka. M.: Beicmias mikona. 1987.
14. I'un36ypr BJL., Jleun JI.M., CuByxusn /1.B., Skosnes U A. (Ilox pexn. JI.B. CuByxuna).

COopHuK 3a1a4 1o obmiemy Kypey pusuku. TepMoanHaMuka 1 MOJICKYIsipHast pu3uka. M.
Hayka, 1988.

15. Yepror A.I'., BopoOneB A.A. 3anaunuk 1o ¢pusuke yuedHoe mocodue 4-oe nzganue M.:

Brrcmag mxosna,1981.

16. @. Peiid. Cratuctuyeckas ¢pusuka. bepkneeBckuit kype ¢pusuku. T.5.M.: Hayka, 1986.
17. P.®eitnman, PJleiiton, M.Connc. ®eiinmanoBckue aekiuu no ¢pusuke. Boim.4. Kuneruka.

Tennora. 3Byk. M. Mup.1977.

19. Kacannposa O.H., MatBeeB A.H., [TonoB B.B. /moz o6meit pen. A.H. MareeBa. Metonuka

peleHus 3a1a4d o MoJeKyisipHoi ¢pusuke. M.: uza-so MI'Y. 1982.

20. PeiBkuH A.A. n n1p. CnpaBo4yHuK 1o Matematuke. M3n-so «Bsicmas mkona», M. 1975r., 554c¢.
21. Jlo6omok B.A., Psbomanka K.I1., lymumosa O.M. CripaBoOYHHK IO 3JIEMEHTApHOU (PU3HKE.

N3n-Bo: «HaykoBa nymka». Kues, 1975r. 448c.

22. boncyn A.U., Tanskesnd b.K. ®u3nka B SK3aMEHAIIMOHHBIX BOMPOCAaxX M oTBeTax. M., Afipuc

Poned, 1997r., 319 c.

7.4. Ilepuoouueckue uzoanus (2azema, 6eCmHUK, OOJLIEMeNb, HCYPHAT)
OTaenbHBIC CTATHU 110 JAHHOW JTUCIUTIIMHE OMYOJIMKOBAHBI B PA3JIMYHBIX (PU3NICCKUX KypHAIIAX.

7.5. Humepnuem-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/

Nk~ wWDN

061/{4146 qubOpMaI/ﬂ/lOHHble, Cnpaeo4Hble U NOUCKOBbLE.!

1. CmpaBounas npaBoBas cuctema «I apaat». URL: http://www.garant.ru.
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http://www.studentlibrary.ru/
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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=

2. CrnpaBoynas npaBoBas cuctema «KoncynbprantlLiroc». URL: http://www. consultant.ru

IlepeyeHb aKTyaJIbLHBIX 3JIEKTPOHHBIX HHPOPMALMOHHBIX 023 TaHHBIX,
K KOTOpPBIM oOecnedeH aoctyn nmoJjn3osareasam KbI'Y (2023-2024 yu.r.)

Ne| Haumeno- | Kparkas xapakrepucTuka | Ajapec HanmeHoBanue YcaoBus
n/ BaHHUe caira OpraHu3aNu- A0CTyHA
1 | 3JeKTPOHHO- BJa/1e/Ib1IA;
ro pecypca PEKBHM3UTHI
JA0TOBOPA
1. Hayuynasi | Dniextp. Oubinoreka http://eli 000 «HDb» [MonHbIi
3JIeKTPOHHA | HAYYHBIX ITYOJIUKAIHI - brary.ru JInueHnsnonunoe JOCTYyI
s ok0110 4000 MHOCTpPaHHBIX U coryamenue Nel14830
onoamorexa | 3900 oTeuecTBEHHBIX ot 01.08.2014r.
(H9b Hay4HBIX JKYPHAJIOB, beccpounoe
PODN) pedepars! myonukanmii 20
TBIC. )KypHAJIOB, a TAKXXe
onucanus 1,5 MiIH.
3apyOeKHBIX U POCCUMCKUX
nuccepranuit; 2800 pocc.
KYpHaJIOB Ha
0€3BO3ME3/THOIM OCHOBE
2. IBC 13800 u3nanuii mo Bcem http://w | OOO «Koncynerant | IlonHbrid
«KoHncynbTa | 00macTsM 3HaHUH, ww.stud CTYACHTa» JOCTYTI
HT BKItovaet oosiee uem 12000 | medlib.r (r. Mockaa) (peructpa
CTyJAeHTa» | YUeOHHKOB U YI€OHBIX u [orosop uus o IP-
nocobuii st BO u CITO, http://w Ne750KC/07-2022 azpecam
864 HauMeHOBaHM ww.med OT126.09.2022 r. KBI'Y)
KypHanoB u 917 collegeli AKTHBEH J10
MOHOTpadwHii. b.ru 30.09.2023r.
3. | «duekrpon- | Komnekius «Menuiuna http://w 000 [Monubit
Hasl (BO) I'SOTAP-Menua. ww.stud «ITomurexpecypce» JIOCTYII
oudmoreka | Books in English (xauru na | medlib.r (r. Mockaa) (peructpa
TeXHHYECKOT | aHIJIMHCKOM S3BIKE)» u Jorosop uus no IP-
0 By3a» Ne849KC/03-2023 aapecam
AOBC or 11.04.2023 r. KBI'Y)
«Koncyan- AKTHBEH J10
TaHT 19.04.2024r.
CTYAEHTA)
4. 9BC Dnexrponnsie Bepcuu kuur | https://e.l | OO0 «9BC JIAHb» | Tlonmsrii
«JlaHb» BEAYIINX U3/1aTEIIbCTB anbook.c | (r. Cankr-IlerepOypr) | moctym
y4eOHOW ¥ HAYIHOU om/ JloroBop (peructpa
TUTEPaTyphl (B TOM YHUCIIE Ne41EI1/223 uus no IP-
YHUBEPCUTETCKUX ot 14.02.2023 1. aapecam
W3JIaTeNbCTB), TAK U AKTHUBEH J10 KBbI'Y)
JJIEKTPOHHBIE BEPCUU 15.02.2024r.
NEPUOINYECKUX M3/IaHUH 11O
pa3IUYHBIM 001aCTSIM
3HaHUM.
5. | Hanuonaap | O0ObeINHEHHBIA https://ru | ®T'BY «Poccuiickas | Jlocrym ¢
Has 3JIEKTPOHHBIN KaTajaor sneb.ru/ rocyJapCTBEHHAS AJIEKTPOHH
IJEeKTPOH- | (GOHIOB POCCUICKUX OuoOIMoTEKAY oro
Hasl OUOINOTEK, CONePKALITHIIHA JloroBop YUTATHHOT
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onoamoreka | 4 331 542 3neKTPOHHBIX Nel01/HObB/1666-1 0 3ay1a
PI'b JIOKYMCHTOB ot 10.09.2020r. ounoImoTe
00pa3zoBaTeNbHOTO U beccpounsrit ku KbI'Y
HAYYHOTO XapakTepa Mo
Pa3IMYHBIM OTpACIsM
3HaAHUHI
6. 9BC 107831 nyonukanuii, B T.4.: | http://ipr 00O «Aii ITu Dp [MonHbIi
«IPSMART | 19071 — yueOnbIx u3nanuii, | booksho Menuay JOCTYTI
» 6746 — Hay4HBIX M3JJaHUH, p.ru/ (r. MockBa) (peructpa
700 xomnexuumii, 343 HJorosop Ne75/EIl- | uus no IP-
xypHana BAK, 2085 223 azpecam
ayJMOU3/1aHUH. ot 23.03.2023 r. KBbI'Y)
AKTHBEH JI0
02.04.2024r.
7. IBC Temaruueckas KOIIEKIUS http://ipr 000 «Aii ITu Dp [TonHbrit
«IPSMART | «Pycckwuii s3pIK Kak booksho Menuay JOCTYTI
» MHOCTPAaHHBI p.ru/ (r. MockBa) (peructpa
(QOP PKH) | M3nareiabCcKue KOJICKIHH: http://w | Jorosop Nel42/EIl- | uwms no IP-
«3naroycr»; «Pycckuit WW.ros- 223 aapecaMm
s3b1K. Kypeshy; «Pycckuit edu.ru/ or 18.05.2023 r. KBI'Y)
sa361K» (Kypest YMK CPOK IPEI0CTaBICHUS
«Pycckuil A3bIK CETOAHA» - JIALICH3UH:
6 KHUT) ¢ 01.06.2023 mo
01.06.2024
8. IBC DNEeKTPOHHBIE BEPCUH https://ur | OOO «OnextponHoe | IlonHbi
«IOpaiiT» | yueOHOU U HAyIHOU ait.ru/ U3/1aTeNIbCTBO JOCTYTI
aas CIIO | murepaTypbl U31aTENBCTB FOPAWT» (r. (peructpa
«tOpaiit» s CITO u Mockga) uus no IP-
3JIEKTPOHHBIE BEPCUU Horosop Ne305/EIl- | anpecam
MEePUOJNYECKUX U3JaHUI 110 223 KBI'Y)
Pa3IUYHBIM 00IacTIM Ot 27.10.2022 r.
3HaHUH. AKTHUBEH 110
31.10.2023
9. 9BC Dnexrponnsie Bepcuu 8000 | https://ur | OO0 «Dnektpornoe | IlomHbrid
«lOpaiiT» | HaMMeHOBaHUI y4eOHOH U ait.ru/ M31aTEIbCTBO JOCTYyI
aas BO Hay4HOU JIUTEPATYPBI FOPAITY (r. (peructpa
n3narensetB «HOpai ais MockBa) nus 1o IP-
BO u snextpoHHbIE BEpCUU Jorosop Ned4/EIl- agpecam
MEPUOINYECKUX U3TAHUH 1O 223 KBbI'Y)
pa3IUYHBIM 001aCTSIM Ot 16.02.2023 1.
3HaHUM. AxtuseH ¢ 01.03.2023
T.
110 29.02.2024 r.
10.| Polpred.com | O630p CMU Poccun u http://pol 00O «Ilonmpen Hoctym o
. HoBoctu. | 3apyOexns. [Tonnbie TekcTor | pred.com CIIPAaBOYHUKU IP-
O0630p + ananurtuka u3z 600 be3Bo3mesnHo (6e3 ajpecam
CMMU. n3/aHui no 53 orpacisaMm oduIHaTBEHOTO KBI'Y
Poccusi u JIOTOBOPA)
3apy0exbe
11.| Mpesugent- | bomee 500 000 http://w OI'BY ABTOpH30
cKasi ANIEKTPOHHBIX JOKyMeHTOB | Ww.prlib «IIpe3nnentckas BaHHBIN
oudamoreka | no ucropun OTeyecTna, U oubmmorexka um. b.H. | moctyn u3
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um. b.H. poccuiickon Enpriunay (r. Cankr- | 6mbinote
EapnmHa | rocyJapCTBEHHOCTH, [TerepOypr) K4 (ayj.
PYCCKOMY SI3bIKY U PaBY CorJgamnienue ot Nel 15,
15.11.2016r. 214)
beccpounsrit

7.6. Memoouueckue ykazanus no npoedeHur0 pa3iudHulX Y4eOHbIX 3aHAMUll, K KYPCOBOMY
NPOEKMUPOBAHUIO U OPYUM BUOAM CAMOCMOAMENbHOU pabombl

MeToauuyecKue YKa3aHUuA K JICKIIUOHHBIM U NPAKTHYC€CKUM 3aHATUAM

B cucremy cpencts o0ydeHHs IUCHUIUIMHBI «JlieMeHTapHas (u3uKa U MaTeMaTHhKay
BXOJAT Y4YeOHUKH, YdeOHble TOCOOUsS, KypC JEKUUW, MPOrpaMMHOE U KOMIIBIOTEPHOE
obOecnieueHre, oOpa3ylolle €IUHYI0 KOMIUIEKCHYIO Cpeay, IO3BOJIAIOIIYI0 —JOCTUTaTh
[IOCTABJIEHHBIX 1IeJIel 00yUYeHUsl.

OcCHOBHBIE KOMIIOHEHTHI CHCTEMBI CPEJICTB O0YUEHHUs JUCUUIUIMHE: YUeOHUKH, ydyeOHbIe U yueOHO-
METOJMYECKHE MOocoOus IO pas3jienaM AUCUUILIMHBL [IporpaMMmHbie cpeacTBa ISl HOIIEPKKU
IpenojaBaHusi, HUCIHOJb3yEMbIE B IIPOLIECCE CAMOCTOSTENbHONM pabOThl CTYAEHTOB, YydeOHOE
nporpaMMHoOe obecriedueHue (NEKTPOHHBIN YIeOHUK, KOMIBIOTEPHBIE TECTHI U JIp. ).

CpenctBa TeNeKOMMYHUKaUid (B MPOIECCE CAMOCTOSTENbHOW pabOThl CTYACHTOB),
o0OecreunBaroIIue JOCTYMHOCTh HH(POPMAIMU ISl CTYACHTOB, BOBIEYEHHOCTh HUX B YydeOHOE
B3aUMO/ICHCTBUE, UCIIOJIb30BaHUE pecypcoB JokanbHOM cet KBI'Y u UnTepHer.

Komneiotepasle kmaccel WHcTUTyTa (QU3MKM W MaTeMaTUKH, DJIEKTPOHHBIE —3allbl
oubnuorexku u Murtepuer nenrpa KbI'Y.

OpraHu3anvMoOHHBIMM  (OpMaMH TPOBEJEHHUS ayJUTOPHBIX 3aHATHH 1O JAUCHUIUIMHE
ABIIAIOTCS JICKLUU, TPAKTUYECKUE 3aHATHUS.

OcHoBHasl AUaKTUYECKasl LIEIb JEKUUU - (OPMUPOBAHUE OPUEHTUPOBOUYHON OCHOBBI IS
MOCNIEAYIOLIET0 YCBOEHHUS CTyAEHTaMU Yy4yeOHOro wmatepuana. JIeKuus BBINONHSET Hay4HBIE,
BOCIIMTATEIbHBIE UM  MHUPOBO33pEHYECKHE  (DYHKUIUHU, SBISETCS  METOJOJOTMYECKOW U
OpPraHU3alMOHHONW OCHOBOM JUIsl CaMOCTOSATENBHBIX 3aHATHH, PACKPBIBACT NOHATUHHBIN anmapar
JUCLUIUIMHBI, MPOOJIEeMbI, JIOTUKY, JAaeT LEeJIbHOE MpPEJICTaBICHHE O IpeaMeTe, MOKa3biBas €ro
MECTO B CHCTEME HAyKH, CBSI3b C POACTBEHHBIMH JUCLUIUIMHAMH, BO30YKIaeT HHTEpec K
HpeaMeTy, pa3BUBaeT NPOoQecCuOHATbHbIE HHTEPECHI.

CopnepxkaHue JIEKIIMM YCTaHABIMBAETCS Ha OCHOBE paboueil mporpamMMbl JAMCLHUIUIMHBL
KoHkpeTHOE conepikaHue JEKUUI BKIIOYAeT OCBEIICHHWE 3a/ad, METOAOB U YCIIEXOB HayKH,
OCBEILIEHUE IyTeH HAy4YHBIX W3BICKAHWM, aHAJIN3 UCTOPUYECKHUX SIBICHHUH; KPUTUKY U HAY4YHYIO
OLICHKY COCTOSIHUSI TEOPUH U MTPAKTHKU.

B nekuusax mpemnopaBareib, Hapsly ¢ CUCTEMaTHUYECKUM HU3JIOKEHUEM (PyHIaMEeHTaIbHbIX
OCHOB HayKH, BBICKA3bIBA€T CBOM Hay4HbIE HJIEH, CBOE OTHOIIECHHE K MPEIMETYy M3yYeHHs, CBOE
TBOPYECKOE MOHMUMAaHHUE €r0 CYIIHOCTH W NMEpPCHeKTUB pa3BUTHs. [loaroroBka k jeKuuu TpedyeT
caMoro TIIATEIbHOrO0 O0TOOpa MarepHualia, MPUBJIEUEHUS SIPKUX M BBIPA3UTENbHBIX MpuMepoB. OT
JeKUUU TpedyeTcsl Takke, 4ToObl OHa OyAusia M HaIlpaBisla CaMOCTOSITENIbHYIO MBICIUTEIBHYIO
JeSTeNIbHOCTh CTY/IEHTOB, (JOPMUpPOBaAIa UX MUPOBO33PEHHE.

Ha nexuuu ot npenonasarens Tpedyercs B IOMOJHEHUE K 3HAHUAM U MPO(PECCHOHATBHOMY
OIBITY IIUPOKAasi APYAUIHS, JOTUKA apTyMEHTAIlMH, YBICUEHHOCTh CBOEUM 001acThi0 3HAHHU U
BHYTPEHHSISI MMOTPEOHOCTh 3aK€Ub €0 CBOMX MIAAIINX KOJUIET - CTYACHTOB. A 3TO 3HAYUT, 4TO
JIEKTOPY HEOOXOJMMO BO3/IEHCTBOBATh HE TOJIBKO Ha pa3yM, HO U Ha YyBCTBA CBOUX CIIyIIaTeNeH.

Kaxnas nexkuus TpedyeT Takoro MmocTpoeHusi, YTOOBI CTYCHThI MOTJIM KOHCIIEKTUPOBATh €€
B BUJIE YETKO OIPAaHUYEHHBIX, IIOCIEIOBATENIbHBIX M B3aUMOCBS3aHHBIX IOJOXKEHUM, TE3UCOB C
BBIBOJIaMU U 3aKJIIOUEHUSIMU. Bce oThenbHble JIEKIMH JIEKIHMOHHOTO Kypca TpeOYIOT MO3TOMY
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B3aMMOCBS3H, IOCIEN0BAaTEILHOCTH U eauHCTBa Lenu. CyIIECTBEHHO BAa)KHOM SIBISIETCS CBA3b
JEKIIMOHHOI'0 MaTepuaia ¢ IpyruMy KypcaMu U BUIaMU 00ydyeHHUsL.

Ha BBOJHOMN JEKIMM yCTaHABIMBAETCS CBs3b JIEKIIMOHHOI'O Marepuaia ¢ ydeOHMKaMu U
yueOHbIMH TocoOusiMu. DopMa H3II0KEHHsT ONpenenseTcss WHAUBHUIYaIbHBIMH OCOOEHHOCTSIMM,
METOAMYECKON MOATrOTOBIEHHOCTBIO, MEJarorn4eckoil kBanugukanue mpernojaBaTesns, a Takxke
COJIEpKAHUEM U 33Ja4aMHM JICKLIUH, HATTMYUEM HArJIAJHBIX [I0COOMH, CTENEHbIO TOATOTOBICHHOCTH
cTyaeHToB. Ha 3akimrouuTenbHOM JIEKIUM MOABOAAT UTOIM pabOThI MO BCEMY KypCy, BHUMaHHE
CTYACHTOB O0OpaIaloT Ha MPAKTHUYECKYI0 pealu3alio IOJTYYEeHHBIX 3HAHUH, PEKOMEHIYIOT
JUTEpATypy Ui AAJbHEUIIETr0 N3YUYeHHs pa3InyHbIX MPOOJIeM TaHHON 00JIaCTH HAYKH.

MeTtonudecku JeKIus 10JIKHA ObITh HA COBPEMEHHOM YPOBHE HayKH, UMETh 3aKOHUYEHHBIN
XapaKkTep OCBELICHUS OIpEAENIEHHON TeMbl, 00JajaTh CHJIOW JIOTMYECKOW apryMEHTaluHy,
COZIepKaTh XOPOUIO IMPOAYMAHHBIC WLIIOCTPUPOBAHHBIE IIPUMEPHI; aBaTh HAIIPABICHUE IS
CaMOCTOSITENIbHOW paboThl CTYACHTOB; OBITH JOCTYMHOH MJiIi BOCHPHUSTHS COOTBETCTBYIOIIECH
ayIUTOpHEN.

[Ton  [gOCTYNHOCTBIO  JIEKUMHM  [OHMMaeTcss  oOpallleHMe K TpaHule  BBICIIUX
MHTEJJIEKTYaJIbHBIX BO3MOYKHOCTEH CTYACHTOB. JIEKTOpY HE ClEeNyeT OpPMEHTHUPOBATHCA KaK Ha
¢J1a00 MOJrOTOBJIEHHBIX CTYAECHTOB, TaK U HAa 0000 OJJapeHHBIX CTYAEHTOB. OpUEHTUPOM JOJKHBI
ObITh CTYACHTHI, YCIEBAIOLIUME MO JaHHOMY IpPEAMETY, NPEACTaBIAIOIME OCHOBHOW COCTaB
JIEKLIIUOHHBIX II0TOKOB.

Ilenarornyeckas 5pGEKTUBHOCTh JICKIMH 10 JaHHOMY KypCy VYCHUJIMBAeTCs Ha
IIPAKTUYECKUX 3aHATUSAX.

[IpenogaBaTenpb 10JKEH MPOBOAUTH 3aHATHUS B OJATOTOBIEHHOM AJis 3TOr0 ayautopuu. OH
JIOJKEH OBITh MOJTOTOBJIEH K 3aHATHIO, UMETh IUIaH MJIM KOHCHEKT JICKIHH.

B j1eKnmMoHHONM ayuTOpHUH NMpEnojaBaTeib JOJDKEH IT0JIb30BAaThCs JTOCKOU JUIS U3JI0KEHUS
MarepHala, ONMMCAaHUs CXEM, PUCYHKOB, TaOnul. [Io BO3MOXKHOCTH HEOOXOAMMO MCIOJIb30BaHUE
HarJsAHBIX TocoOui U ayanoBu3yanbHbIX cpeacts, UKT.

[IpenonaBatens JoMKeH ObITh JpykemoOeH K crygeHTaM. OH  J0KeH  ObITh
TpeOOBaTEeNIbHBIM HE TOJBKO K CTYJAEHTaM, HO U K caMoMy ce0e, TeM caMbIM 3aBOEBBIBasl y
CTYJIEHTOB aBTOPUTET U YBAKECHHUE.

Matepran JOJDKEH JIOTMYECKH IIOCICIOBAaTENIBHO HM3JIararbCs M COAEPXKATh DIIEMEHTHI
HOBM3HBI. Peub 1omkHa OBITH MPaBUIBHOM M TOYHOW. TemMn uTeHMs JEKIMU AOJDKEH OBITh
€CTECTBEHHBIM. JIEKTOp MOJDKEH INOMOYb CTYACHTaM IOHSTh JIOTMKY ITOCTPOEHHsS KOHKPETHOTO
y4eOHOro MaTepuana, BbIJISNIATh TJIaBHOE M 00paliaTh BHUMAaHUE CTY/ICHTOB Ha (PU3MUECKUI CMBICT
MOJIy4aeMBIX Pe3yIbTaTOB U (PU3UUYECKUX BEITUUMH.

IIpenonasarenb TOJKEH:

- IpPEIOCTaBUTh CTYJEHTaM HCTOYHUKU JIONOJHHUTENBbHON WMH(pOpMaluu MO JUCHUIUIMHE.
Jlutepatypy Lesnecoodpa3HO AEIUTh HA OCHOBHYIO U JOMOJHUTEIbHYIO;

- IOOUIPATH BOIPOCHI OT CTYJAEHTOB U TPAaMOTHO OTBEYATh HA 3TH BOIPOCHI.

- paboTaTte Haj YriayOJleHHEM M 3aKpelICHHMEM JIEKIIMOHHOIO MaTepHaia, IMOJIydEeHUEeM
CTYZICHTaMH YMEHUH M HAaBBIKOB, PEAYCMOTPEHHBIX YU€OHOH MPOrpaMMOi.

Ilepen Tem, kak HadaTh pEIICHHE 3a7a4 HA IPAKTUYECKOM 3aHATUM B AyJUTOPHH,
HE00X0/IMMO MPOBECTH OINPOC 0 AAHHOM TeMe, BBINUCATh CO CTYJIEHTaMHU Ha JJOCKEe HEOOXOMMBbIe
(bopMyIibl, pa3bsCHUTH UX CYTh, PA3MEPHOCTH BEJIMYHH, U TOJIBKO 3aT€M HAaYMHATh pEIICHHE 3a]1a4.

B cucremy cpenctB oOydeHus AUCHUIUIMHBI «OleMeHTapHas (U3MKa U MaTeMaTHKa»
BXOJAT Y4eOHUKH, YydeOHble TOCOOUs, KypC JEKUUN, TPOrpaMMHOE U KOMIIBIOTEPHOE
obOecrieueHre, o0O0pa3ylolMe €IUHYI0 KOMIUIEKCHYIO Cpedy, TO3BOJISIONMYI0 JIOCTUTAaTh
MTOCTABJICHHBIX 11eJIel 00yUeHHUsI.

OcHOBHbBIE KOMITIOHEHTBI CUCTEMBI CPEJCTB 00yUYEHHUs TUCHUIUINHE: Y4eOHUKH, YueOHbIe U yueOHO-
MeTOMYecKre MocoOus Mo paszjaenam AUCUUILIMHBL [IporpamMMmHbIe cpeacTBa ISl MOIIEPKKU
IPENoJIaBaHusl, MCIOJIb3yEMblE B IIPOLECCE CAMOCTOSTENbHON pPabOTHl CTYIEHTOB, YydeOHOE
nporpaMMHoe obecrieueHue (3MEKTPOHHBIN Y4eOHHK, KOMIIBIOTEPHBIE TECTHI U JIp. ).
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CpenctBa TelNeKOMMYHUKANUA (B TMpOILECCE CAMOCTOSTENBHOW pabOTBhl CTYACHTOB),
o0OecreunBaroIve JOCTYMHOCTh HHGOpPMAIMU JJs CTYACHTOB, BOBJIIEYEHHOCTh UX B ydeOHOE
B3aMMO/ICHCTBUE, UCTOJIb30BAHKE pecypcoB JiokanbHOU ceTu KBI'Y u UntepHer.

Komneiotepuble kmaccel WHcTuTyra (QU3MKM W MaTeMaTUKH, DJIEKTPOHHBIE —3ajibl
ouomotexku u Uarepuer nentpa KbI'Y.

OpranuzanvoHHbIMU  (OpMaMU  MPOBEACHUS AYyAUTOPHBIX 3aHATUA 1O JUCIUILINHE
ABJIAIOTCS JIEKLUU, IPAKTUYECKUE 3aHATHUS.

OcHOBHas AUIAKTUYECKasi LeNb JIEKIUU - (J)OPMUPOBAHHE OPUEHTHPOBOYHON OCHOBBI ISt
MOCJIEIYIONIET0 YCBOGHHUS CTYJACHTaMH Y4eOHOro wmarepuana. JIeKuus BBINOJHIET HaydHBIE,
BOCIIUTATEIbHBIE W MHPOBO33pEHYECKHE (YHKIMH, SBISCTCA  METOJOJOTMYECKOW U
OpraHU3alMOHHONW OCHOBOM JUIsI CaMOCTOATENIbHBIX 3aHATUM, PAaCKpbIBACT IOHATUHHBIN ammapar
JTUCLHUIUTMHBL, TPOOJIEMbI, JIOTHKY, JaeT IebHOE MPEACTaBICHUE O MpeaMeTe, MOKa3bIBas ero
MECTO B CHCTEME HAayKH, CBSI3b C POJCTBEHHBIMU AMCLUUIIMHAMH, BO30YXJAaeT HHTEpeC K
npeaMeTy, pa3BuBaeT NpodeccruoHanbHble HHTEPECHI.

CogepxaHue JEKIUU YCTaHABIMBAETCS HAa OCHOBE pabouell MmporpamMmbl IHCHUTUIHHBIL.
KoHkpeTHOE coaepkaHuMe JIEKIMIl BKIIIOYAET OCBELIECHUE 3aJad, METOJOB M YCIEXOB HayKH,
OCBEIICHUE IMyTEH HAYYHBIX HM3bICKAaHWUM, aHAIN3 MCTOPUYECKUX SIBIICHUH; KPUTUKY M HAy4HYIO
OILICHKY COCTOSIHUSI TEOPUU U TIPAKTUKH.

B nexumsx mpernogaBatenb, HapsAAy ¢ CHCTEMAaTHYECKUM HM3JIOKEHHEM (YyHIaMEHTaIbHbBIX
OCHOB HayKH, BBICKA3bIBA€T CBOM Hay4HbIEC HJIEH, CBOE OTHOIIECHHE K IPEIMETY H3YyY€HUs, CBOE
TBOPYECKOE MOHMMAHHE €ro CYIIHOCTH M NEepPCHEeKTHB pa3BUTHA. [loAroToBka K Jiekuuu TpeOyer
caMoro TIIATeIbHOro 0TOOpa Marepualia, NMPUBJIEUEHUS SIPKUX U BBIPA3UTENbHBIX NpumMepoB. OT
JeKIMK TpedyeTcs Tarkke, 4ToObl OHA Oy[aWiia M HapaBisla CaMOCTOSTEIbHYIO MBICITHTEIBHYIO
JIeSITENIbHOCTD CTY/IEHTOB, OPMHUPOBAIA UX MUPOBO33PEHHUE.

Ha nexuuu ot npemnoaasarens TpeOyeTcs B JOMOJHEHUE K 3HAHUSAM U MPOo(ecCHoHATbHOMY
OMBITY WIUPOKAs JPYAUIHs, JOTHKAa apryMEHTaIlHH, YBJICUYECHHOCTh CBOEU O00JaCThIO 3HAHUHM H
BHYTPEHHSS MOTPEOHOCTh 3aK€Ub €0 CBOMX MIIAAIIMX KOJUIET - CTYAEHTOB. A 3TO 3HAYUT, 4TO
JEKTOPY HEOOXOJMMO BO3/I€HCTBOBATh HE TOJIBKO Ha pa3yM, HO U Ha YyBCTBA CBOUX CIIyLIaTeNeH.

Kaxnas nekuus TpeOyeT Takoro MocTpoeHusi, YTOObI CTYJIEHThI MOIJIM KOHCIIEKTUPOBATh €€
B BUJEC YETKO OIPaHUYECHHBIX, IOCIEAOBATENbHBIX M B3aUMOCBSI3aHHBIX IIOJIOKEHHM, TE3UCOB C
BBIBOJIAaMU U 3aKJIIOUEHUSMHU. Bce oThenbHble JEKIUH JIEKIIMOHHOTO Kypca TpeOyloT MO3TOMY
B3aMMOCBS3H, IOCIEI0BAaTEIIbHOCTH U eauHCTBa 1enu. CyIIeCTBEHHO Ba)KHOM SIBISIETCS CBA3b
JIEKIIMOHHOT'0 MaTepuaia ¢ APyruMu KypcaMu U BUIAMU 00y4YeHUs.

Ha BBOJHOI NeKkIMM yCTaHABIIMBAETCS CBSA3b JIEKIIMOHHOIO MaTepuaia ¢ y4yeOHMKaMu U
yueOHbIMU TocoOMsiMH. DOpMa H3II0KEHHUS OINpeAeseTcs] WHAUBUIAYaIbHBIMU OCOOEHHOCTSIMH,
METOJMYECKONW MOJArOTOBICHHOCTHIO, MEIarornyeckoi KpanuuKkanuend mpernojaBaTesis, a TaKxke
CoJIepKaHUEM U 33Ja4aMHM JIEKIIUH, HATMYUEM HarJIHBIX TOCOOMH, CTETIEHbIO MOITOTOBICHHOCTH
CTyAeHTOB. Ha 3akiIouMTeNbHOM JIEKIUM MOABOAAT UTOTM pabOTHI MO BCEMY KypCy, BHUMaHHE
CTYACHTOB O0OpallaloT Ha MPaKTHYECKYI0 peaqu3alHio IMOJTYy4YEeHHBIX 3HAHUH, PEKOMEHIYIOT
JUTEpaTypy Ui AAJbHEUIIEro N3y4eHUs pa3InyHbIX IPO0JieM TaHHON 00JIaCTH HAYKH.

MeTtoauuecku JIeKIUs T0JKHA ObITh Ha COBPEMEHHOM YPOBHE HAYKH, UMETh 3aKOHYCHHBIN
XapakTep OCBELIEHHsI OMNpEeJeNeHHOM TeMbl, 00JaAaTh CHJION JIOTMYECKOH apryMeHTanu,
COJIep’KaTh XOpOILIO MPOAYMaHHbIE WJUIIOCTPUPOBAHHBIE MPUMEpPHI; JaBaTh HaANpaBlIEHUE JIs
CaMOCTOSITENIbHOM padOThl CTYIEHTOB; OBITH JOCTYNMHON JUIsi BOCIPHUSTHUS COOTBETCTBYIOIIEH
ayIUTOpHUEN.

[Toq  MOCTYmMHOCTBIO  JIEKIMM  TIOHMMAaeTcss  oOpalieHue K  TpaHUIle  BBICHINX
MHTEJJIEKTYaJIbHBIX BO3MOXKHOCTEH CTYAEHTOB. JIEKTOpYy He cielyeT OpUEeHTHPOBAaThCAd KaK Ha
c11a00 MOJATrOTOBIIEHHBIX CTYJEHTOB, TaK U Ha 0CO00 OJIapeHHBIX CTYACHTOB. OpUEHTUPOM JIOJKHBI
ObITh CTYACHTHI, YCIEBAIOIIUME MO JaHHOMY IpPEAMETY, NPEACTaBIAIONIME OCHOBHOW COCTaB
JIEKLIIUOHHBIX IOTOKOB.

Ilegarornueckas 3G(GEKTUBHOCTh JIGKIMH 10 JaHHOMY KypCy YCHUJIMBAeTCs Ha
MPaKTUYECKHUX 3AHITHUAX.
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[IpenonaBaTenpb 1OJKEH MPOBOAUTH 3aHATHUS B IOATOTOBIEHHOM Ui 3TOro ayauropuu. OH
JIOJKEH OBITh MOJATOTOBJIEH K 3aHATHIO, UMETh IUJIaH MJIM KOHCHEKT JICKIHH.

B nexunoHHON ayauTOpHUM MPENOJaBaTeNb JOJLKEH MOJIb30BaThCA JOCKON ISl U3JIOKEHUS
MaTepHaia, ONMCAaHUs CXEM, PUCYHKOB, Tabmul. [Io BO3MOXKHOCTH HEOOXOAMMO MCIOJb30BaHHE
HarJSIHBIX TIOCOOMIA U ayinoBH3yalnbHbIX cpeacts, MKT.

IIpenonaBatens 1OKEH ObITh JpykemoOeH K crygeHTaM. OH  J0KeH  ObITh
TpeOOBaTEIbHBIM HE TOJBKO K CTYIAGHTaM, HO W K caMoMy ce0e, TeM CaMbIM 3aBOCBBIBAs Y
CTYJECHTOB aBTOPUTET U YBaXKCHHUE.

Marepuan JOJDKEH JIOTMYECKH IIOCIENOBATEIIBHO U3JIaraTbCsi U COACPIKATh 3IIEMEHTHI
HOBM3HBI. Peub 1O/DKHA OBITH MPAaBUIBHOM M TOYHOM. TemMn uTeHMs JEKUMU AO0JDKEH ObITh
€CTECTBEHHBIM. JIEKTOp MOJDKEH IOMOYb CTYAEHTaM IIOHATH JIOTMKY IIOCTPOEHUS KOHKPETHOIO
y4eOHOro Marepuaia, BbIJICJIATh IJIaBHOE U 00pallaTh BHUMAHUE CTY/IE€HTOB Ha (PM3UYECKUI CMBICIT
MOJIy4aeMBbIX Pe3yJIbTaTOB M (PU3MUECKUX BEINYHH.

IIpenonaBaTenp qOKEH:

- TPEAOCTaBUTh CTYJIEHTaM HMCTOYHHUKHU JOIMOJHHUTEIHHOH WH(POPMALUU MO AUCHUILIMHE.
Jlutepatypy Lesnecoodpa3Ho JeIUTh HA OCHOBHYIO U JIOTIOJIHUTEIIbHYIO;

- IOOUIPATH BOIPOCHI OT CTYJEHTOB U TPAMOTHO OTBEYATh HA 3TH BOIPOCHI.

- paboTaTth Haj YriayOJeHHEM M 3aKpelyIeHHMEeM JIEKIIMOHHOIO MaTepHaja, I0JIydeHUeM
CTYJEHTaMH YMEHHUI U HaBbIKOB, IPEAYCMOTPEHHBIX y4€OHON IPOrpaMMOi.

Ilepen Tem, Kak HayaTb pELICHHE 3aJad HA IPAKTUYECKOM 3aHATUM B ayJUTOpUH,
HE00XO0IMMO TIPOBECTH OTPOC IO JAHHOW T€Me, BHIIMHACATH CO CTYJICHTaMHU Ha JJOCKE HEOOXOIMMBbIe
(bopMyIbl, pa3bsCHUTB UX CYTh, PA3MEPHOCTH BEJIMUYMH, U TOJIBKO 3aTEM HAYMHATH PEIICHUE 3a/1a4.

8. Mamepua.rtbno-mexnuqeame obecneuenue 0ucuunmmbt

8.1. Tpebosanus k mamepuarbHoO-mMexHU4ecKkomy obecneueHuro
Jlnst peanmzanuu pabodeil mporpaMMbl IUCIHUIUTUHBI UMEIOTCSl CIIEUATbHBIC TTOMEIIECHHS
JUIS TIPOBE/ICHUS 3aHATUN JIGKIMOHHOTO W CEMHHAPCKOIrO THIA, TPYMIOBBIX M WHAMBHUIYaTbHbIX
KOHCYJIbTAIMi, TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOH aTTECTAllMH, a TaKKe IOMEIIEHUS ISt
CaMOCTOSITENIbHOW paboThl U TOMELIEHUs A XpaHEHHs M NPOQHIAKTHYECKOTO OOCITYKHBAaHUS
o0opynoBanus. CrnenuaibHble MOMENIEHUS YKOMIUIEKTOBAHbBI CIIEHUATM3UPOBAaHHON MeOenbio U
TEXHUYECKUMHU CpE/ICTBAa OOYyYeHUs, CIyXallUMH JIs TpeAcTaBiIeHUs HHPOpMaruu O0JbIIoN
ayJIUTOPUHU.
Jlnist IpoBeieHNs 3aHATUIH JICKIIMOHHOTO THUIIA UMEIOTCS IEMOHCTPALMOHHOE 000pYA0BaHUE
U y4yeOHO-HAaIJISIIHbIE TOCOOuSI.
[Tpu npoBeneHUN 3aHATUI JTEKIIMOHHOTO/ CEMMHAPCKOT0 THIA 3aHATHH UCTIONb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOE 0Decneuenue:
- Ilpoayxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moxmucka (Open Value Subscription);
AnTHBHpYCHOE TporpammHoe obecnieuenune Kaspersky Endpoint Security CranmaptHbiii
Russian Edition;
C80000HO pacnpocmpansemvle NPOSPAMMBL:
— Academic MarthCAD License - maremaTHuyeckoe MpOTrpaMMHOE OOeCleUYeHue,
KOTOPOE IMO3BOJISIET BHIMOIHATE, aHAIN3UPOBATh BAKHEUIIINE MHKEHEPHBIE PacueThl
1 0OMEHHBATHCS UMU;
—  WinZip nns Windows - mporpamm Jyist C:KaTHsl U paciakoBKU (haiijios;
— Adobe Reader mist Windows — nporpamma aist urenust PDF ¢aiinos;
— Far Manager - xoHCONBHBIN (HAMTOBBI MEHEKEp sl OMEPAlMOHHBIX CHCTEM
cemeiicta Microsoft Windows.
IIpu ocymecTBieHHMH 00pa30BaTEIBHOIO MpoOLEcca CTYACHTAaMH U IPErojaBaTesieM
HCIIONIB3YIOTCS clienyromue nHGopMamoHHo crpaBouHble cucteMbl: DBC «Aulludpoyke», DbC
«Koncynbrant crynenra», CIIC «Koncynbrant mitocy, CIIC «"apanTy.
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8.2 Ocobennocmu peanusayuu OUCYUNIUHBL OISl UHBAIUOO8 U JUY C O02PAHUYEHHBIMU
B03MONCHOCMAMU 300P0OBbS

JUis CTyIEHTOB C OrpaHUYEHHBIMH BO3MOKHOCTSMHU 3J0POBbSI CO3/IaHbl CHEIHATbHBIC
yCIoBUSL s mosrydeHus oopazosanus (ayn. 145 I'K). B mensx 1ocTynmHOCTH MOTYYSHHs! BBICIIIETO
o0Opa3oBaHusi MO 00pa3oBaTENbHBIM MpOrpaMMaM HWHBaJIMAaMU U JIMIAMH C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI YHUBEPCHTETOM 00ECIIEYNBACTCS:

1. AnpTepHaTuBHas Bepcus 0UIUANBHOTO caiita B ceTu «VHTepHEeT» 715 CTaOOBUIAIINX;

2. JIns MHBANMIOB C HAPYIICHUSMU 3peHUs (CIa00BUSIINE, CICTIBIC)

- TPUCYTCTBHE AaCCHUCTEHTa, OKAa3bIBAIOIIET0 OO0y4arouieMycs HEOOXOAUMYIO IOMOIIb,
nyOnMpoBaHHE BCIyX CIPAaBOYHOH WHGPOpPMAIMK O PACHHCAHUHM YYEOHBIX 3aHATUN; HAIWYHE
CPEICTB JUIsl YCUJIEHUS OCTaTOYHOIO 3pEHHUs, OpaillieBCKOW KOMIIBIOTEPHOM TEXHUKH,
BUJICOYBEIMUUTENEH, TPOrpaMM HEBU3YAJLHOTO JOCTYMA K HHPOPMALIUH, TPOrpaMM-CHHTE3aTOPOB
peud U JAPYruX TEXHUYECKHX CpPEICTB MpueMa-nepenaun ydeOHoi HMHGOpMaluud B AOCTYMHBIX
dopmax A CTyJEHTOB C HapYIICHUSIMH 3pEHHS,;

- 3a/1aHUA JUIA BBITIOJTHEHUS HA SK3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- TUCbMEHHBIC 33/IaHUSl BBINOJHIIOTCA Ha Oymare, HaJMKTOBBIBAIOTCS AaCCHUCTCHTY
00y4aromuMmcs;

3. JIns WHBaIMIOB W JHII C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBSI IO CIIyXY
(cmabocnplianue, rIyxmue):

- Ha 3aueTe/>K3aMEHE IMPHCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIMK CTYJCHTY HEOOXOIUMYIO
TEXHUUYECKYIO MOMOIIb C YY€TOM HHJMBUIYaJbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHsATh padouee
MECTO, NIEPEABUTATHCS, POUNUTATh U O(POPMUTH 3a/1aHKE, B TOM YUCIIE 3aIICHIBAS IO JUKTOBKY);

- 3a4eT/7K3aMeH MMPOBOJUTCS B MUCbMEHHOU (opMe;

4. Jlnsd WHBAIMIOB W JUI] C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU 370POBbS, HUMEIOIINX
HapyIICHUsS OMOPHO-ABUTATEIHHOTO amnmapara, CO3JaHbl MaTepUATbHO-TEXHUYECKUE YCIOBHUS
o0OecrieunBarOIMe€ BO3MOXKHOCTh OECIPENSTCTBEHHOIO JOCTyNa O0OydJaromuxcsi B y4deOHbIE
MOMEIIEHUS, OOBEKTY NUTAHMs, TyaJeTHble M JIpyrue IOMEIICHUS YHHBEPCUTETa, a TaKkKe
npeObIBaHMS B YKA3aHHBIX MOMEMIEHUAX (HAIMYKME PACIIMPEHHBIX JBEPHBIX MTPOEMOB, MOPYIHEH U
JPYTUX MPUCTIOCOOTIECHUI).

- TMCHMEHHBIC 3aJ]aHHUs BBHINOJHSAIOTCS HAa KOMIBIOTEpE CO  CIEUATU3UPOBAHHBIM
MPOrpaMMHBIM 00€cTIeYeHUEM UITN HAIUKTOBBIBAIOTCSI ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJEHTa YK3aMeH MPOBOINUTCS B YCTHOH (popme.

OOyuaromyecss U3 Yucla JIUI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBSI 00€CIIEUEHBI
JIEKTPOHHBIMU 00pa30BaTEIILHBIME pecypcaMu B opMax, aJanTHPOBAHHBIX K OTPAaHUICHHSIM HX
3/10pOBBSL.
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9. JIuct n3MeHeHuii (10NM0JIHeHUIT) B padoueil mporpaMMe IHCUMIIIMHBI
B padouylo mporpammy o AUCHUIUIMHE «DJeMeHTapHas GU3MKa U MaTeMaTHKa
o HarnpasieHuro moArotoBku 03.03.02 dusuka (Ilpoduns: «Pu3nka KOHIEHCUPOBAHHOTO
coctosiHus BemecTBa») Ha 20 -20  yueOHBIN roj

Ne JuiemeHT (myHKT) PII/{ | IlepeyeHb BHOCHMBIX H3MEHEHMIl IIpumeyanue
n/n (momoJyiHeHHUit)

OO0cyx1eHa U peKOMEHI0BaHa Ha 3aceiannu Kadenpsl TeopeTndeckoi U 3KCIIepUMEHTATBHON

buzuku
[Tporokon Ne o «__» 20 T.
3aBenyronuii kKageapoit / M.X. X0KOHOB

MOJITHUCH d.1.0.

« o » 20 T.




IIpunioxenue 2.

Pacnpeoenenue koumponohvix Meponpusmuii no petmuH2080U cucmeme OYeHKu
ycnesaemocmu 06yyeHus

MagkcumajabHbI| Pacnpenenenue no
0 KOHTPOJILHBIM TOYKAM
1 Touka — 3
1. [ocemenne 3ansaTuit 10 2 Touka — 3
3 touka — 4
1 Touka — 6
2. KonnokBuym 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. 70 2 TouKa — 23
nTOoro 3 Touka — 24

Ne KoHTposbHbIEe MEPOTIPUSTUSA




Ipuioxenne 3.

Texkymuu u pyOe:KHbIH KOHTPOJIb

CryneHt HMEeT
36-45  OGamioB 10
UTOTaM TEKYILIEro H
pyOEXKHOr0 KOHTpOJIS,
Ha  DJK3aMeHe an
MOJHBI OTBET TOIBKO
Ha oauH Bompoc. [Ipu

pelIeHnn 3a7a4
obOyJaronuics

JIOTTyCKaeT rpyObie
OIIMOKH, aeT
HEBEPHYIO OLIEHKY

CUTyallud U  peIICHO

Mmenee 50 % 3amau.

OIMH  BONpPOC H
4aCTUYHO
(TIOTHOCTBIO)
OTBETUJI HA BTOPOMA.
Crynent umeer 46-

60 0amioB o
UTOTaM TEKYIIEro W
pyOexHOTO
KOHTPOJIS, Ha
IK3aMeHe Jan
MOJIHBI  OTBET Ha
OJIMH BONPOC WIN
YaCTUYHO  OTBETHII
Ha 00a Borpoca.
CryneHt

OIMH  BONpPOC H
YaCTUYHO
(MOIHOCTHIO)
OTBETHUJI Ha BTOPOH.
Crynent umeer 61 —

65 OaioB 1o
uToraM TEKYLICTO H
pyOexkHOTO

KOHTPOJIS, Ha
JK3aMeHe nan

MOJIHBI  OTBET Ha
OOUH  BOIpPOC U
HJaCTU4YHO OTBCTUII
Ha BTOpoH. CTyIeHT
nmeetr 66-70 6amioB

|CeMeCTp [Ixana oneHuBaHusd
0-35 GamnoB 36-50 G6amioB 51-60 6amioB 56-70 6amioB

1 YactuuHoe [TonHoe nnu | [lonHoe nimu | [lonHoe mocenieHue
MoceleHue YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCeIIeHNE MoCenieHue 3aHSATUH.
3aHSTHH. ayJTUTOPHBIX ayJTUTOPHBIX [TonHoe
HeynosnerBopurens | 3aHsaTuil. YacTUUHOE | 3aHATUM. BBIIIOJIHEHHUE U
HOE BBITMIOJIHEHHE | BBIIIOJIHEHUE [Tonnoe 3aIuTa
MPaKTUYECKUX MPAKTUYECKUX BBITIOJTHEHUE MPaKTUYECKUX
pabor. [Tnoxas | pabot. BrimonHeHne | MPaKTHYECKUX 3aHITHA.
MOATOTOBKA K | KOHTPOJBHBIX pabor. Brinonnenue
OarIbHO- pabor, TECTOBBIX | Brimonnenue KOHTPOJIbHBIX
PEHUTHUHTOBBIM 3a/IaHMi, OTBETHl HA | KOHTPOJIbHBIX pabor, TECTOBBIX
MEPOTPUSITHSIM. KOJUUIOKBUYME Ha | paboT, TECTOBBIX | 3aJJaHU, OTBETHl HA
CryneHt HE | OLICHKHU 3aJlaHui, OTBETHI | KOJJIOKBUYME Ha
JIOTTYCKaeTCst K | «yIOBJICTBOPUTEIbH | HA  KOJUIOKBUYME | OLIEHKH «OTJIHYHO».
MIPOMEXKYTOUHOMN o». Ha OLICHKH
aTTeCTaIluU «XOPOIIOY.

HpOMe}KYTOLIHaH aTTecTalua

Cemectp [IIxana oneHnBaHUs

HeynosnerBopurenbHo | Y I0BIETBOPUTEIBHO Xopomio OTnu4HO
(36-60 6am10B) (61-80 6am0B) (81-90 6amnoB) (91-100
0aJIyIoB)

1 Crynent umeer 36-60 | Ctynent umeer 36- | CtyaeHt umeer 51- | CTyaeHT umeer
O6amioB  mo  wutoram | 50 0amioB no | 60 OaoB mo | 61-70  GamtoB
TEKYLIEro U | UTOTaM TEKYIIEro W | UTOraM TEKYIIero M | mo UTOram
PYOEKHOTO KOHTPOJIA, | pyOeKHOTO pyOeKkHOTO TEKYIIEro u
Ha »HK3aMEHE He€ Jai | KOHTPOJs, Ha | KOHTPOJIS, Ha | pyOeKHOTO
MOJIHOTO OTBETA HHU Ha | DK3aMEeHe Jan | PK3aMeHe Jan | KOHTPOJsi,  Ha
OJIMH BOIIPOC. MOJIHBIA OTBET Ha | MOJHBIA OTBET Ha | K3aMEHe  Jai

MOJHBIA  OTBET
Ha OJIUH BOIIPOC
u YACTUYHO
(TTOTHOCTHIO)
OTBETHII Ha
Bropoii.  Ilpm
pelIeHnr 3a1ad
[MOKa3bIBAET
riy0okue
3HAHUS
MaTepuana,
cBOOOJIHO
UCIIONIB3YET
Heo0X0oINMBIE

dopmynbl  mpH
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HUMECT II0 HTOramM

TEKYIIEeTO u
pyOeKHOTO
KOHTPOJIS 61-70
OaJIJIOB Ha DK3aMEHE
HE Jal TIOJHOTO
OTBETa HU Ha OJMH
BOTIPOC.
OO6yyvaroruiics
3aTpyIHSAETCS c
MPaBUIILHOM
OLIEHKOM
MPEIIOKEHHOM
3aa4d, JaeT
HETIOJTHBIH OTBET,

peteHo 55% 3anau.

10 UTOraM TEKYIIETO

u pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEeHe nai
MOJIHBIN OTBET
TOJIBKO Ha  OJUH
BOIIPOC. [Ipu
pereHuu 3a1a4
oOyyJaronuiics
MOKa3bIBaCT

TBEp/bIe 3HAHUS
Marepuana,
IrPaMOTHO ero
u3JIaraer, HO
JIOTTYCKaeT
HE3HAUYUTEIbHbIE
HETOYHOCTHU B

poIecce PemeHus
3amad, pemeno 70%
3a71a4

pEeLICHUH 3a/ad,
pemeno  100%
3aj1a4
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