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1. HEJIX U 3AJAYHN OCBOEHU A U CHUITJIMHbI

Hesb n3yyeHHs: AUCHUILINHBI:
— OBJIaJeHHE O0a30BBIMM 3HAaHUAMHM (DyHIAMEHTAIbHBIX pa3/eioB (U3UKH, HEOOXOAUMBIMM IS
0CBOCHHUS (PM3NYECKUX OCHOB B SACPHBIX PEAKTOPAX U MaTepHajax;

3agauu u3yyeHUus TUCHUTLINHBI:

— WU3yYCHHE TCOPHM IO TeMaM: MEXaHHKa, JIEMEHTHI PEISTUBUCTCKOW MEXaHWKH, KOJNCOaHUS W
BOJTHBI

— MoOJIeKyJsIpHas (pU3MKa M OCHOBBI TEPMOJMHAMHKH, 3JICKTPUYECTBA M MarHeTHU3Ma, ONTHKH W
aTOMHOU (DU3UKH;

— pa3BUTHE HABBIKOB PEIICHUS 33724 M0 JaHHBIM TEMaM;

— OCBOECHHE IOCTAaHOBKH M MPOBEACHUS (PU3NIECKUX IKCIICPUMEHTOB;

— TIOJyYeHHE NMPAKTHYECKUX HABBIKOB MO0 00pabOTKe W MHTEPIPETAUN PE3YIbTaTOB SKCIIEPUMEHTOB
B MIPOIIECCE BBHINMOJIHEHUS Ja0OPAaTOPHBIX padoT;

— Dpa3BUTHE KYJIBTYPBl MBIIUICHUS (CIIOCOOHOCTH
uHpopmaun);

— Ppa3BUTHUE MPAKTHYECKUX HABBIKOB JIOTHYECKH BEPHO, ApPT'yMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHEMEHHYIO PEYb.

K 0000ILIeHUI0, aHaau3y, BOCIPUSATHUIO

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI (1aee
- OII)

Jucuurnnuna peamu3yeTcss B paMKax 00s3aTeIbHOM YacTU M OTHOCUTCS K €CTECTBEHHO-HAYUYHOMY
MOJIYJIIO.

Jlns ocBoeHUs JUCHUIUIMHBI HEOOXOAMMBI KOMIETEHIMH, C(OPMHUPOBAHHBIE B paMKaxX H3ydeHUs
CIIEAYIOUMX AUCHUIUIMH: «MaTeMaTuyecKuil aHalu3», «AHAJIWTHYECKas reoMeTpus», «JIuHelHas
anredpar.

JMCUUNIMHBl W/WIM TPAaKTHKH, JUISI KOTOPHIX OCBOCHHE MJAaHHOW JHUCHUIUIMHBI HEOOXOAMMO Kak
npeamectBytomee: «OOmas ¢uznka (MoyuekyispHas (U3MKA W OCHOBBI  CTATUCTHUYECKOM
TePMOIUHAMHKHN)», «OO0mas ¢usznka (SJIEKTPUYECTBO U MarHeTtusMm)», «OOmas ¢usnuka (BOJHBI,
ONTHKA U aTOMHasl pusuka)y, «Kpurepuu 0€30nacHOCTH U OLIEHKA PUCKay.

JucuumumHa nsyyaercs Ha 1 kypce B 1 cemectpe.

3. IEPEYEHb IIJIAHUPYEMBIX PE3YJBTATOB OBYYEHUS 1O AMCHUIIJIMHE,
COOTHECEHHBIX C IHINIAHUPYEMBIMHA PE3YJIbTATAMUA OCBOEHMs
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

B pesynbrare ocBoenust OIl oOyuaronuiicss JOMKEH OBIAAETh CIEAYIOUUMU pe3yabTaTaMu 00y4eHus
10 TUCLUIUINHE!

HUCIIONIL30BaTh 0a30BBIE
3HAHUS

Kon HaumenoBanue Koa n HamMeHOBaHUe HHAUKATOPA
KOMIIeTeHIIUH KOMIIeTeHIINHU JOCTHIKEHUS KOMIIETCHIIUH
OIlK-1 Crocoben 3-OI1K-1 3HaTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX TUCIUIUIMH B
poecCHOHATBEHOU e TENIbHOCTH, METO/IbI

€CTECTBCHHOHAYYHBIX MaTeMaTUYeCKOro aHalli3a U MOJISTUPOBAHHS,
JIHUCIHUIUIMH B TEOPETHYECKOTO M IKCIIEPUMEHTATBLHOTO
npodecCuoHaTbHON HCCIICAOBAHUS

JIeATEIILHOCTH, V-OIIK-1 YMeTh UCIOIB30BaTh OCHOBHEIE
MIPUMEHSATHh METO/IbI 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUTUINH B
MaTEMaTHYECKOTO pohecCHOHALHOM IS TEIbHOCTH, TPUMEHSITh
aHanu3a u METOAbI MATEMATHYECKOTO aHAIN3a U




MOJCIIMPOBaHUA,
TCOPECTUUCCKOTO U
OKCIICPUMCHTAJIBLHOT'O
HCCICOOBaAHUA

MOJEIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS

B-OIIK-1 Binagers HaBBIKAMH HCHOJIB30BaHMS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JTUCITUTUIAH B TPO(ECCUOHATTLHOM e TEIIbHOCTH,
MIPUMEHEHHUS METOJI0OB MAaTEMaTHYECKOTO aHAIM3a
Y MOJICJIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICI0OBAHMS

HCCICOIOBAaHUs B
IIOCTABJICHHBIX 3agadax

IK-1 Cnocoben co3maBarh 3-IIK-1 3HaTh HEUTPOHHO-PUZHUECKUE TPOIIECCHI
TEOPETHUYECCKHE U B peaKkTopax, IMpOUECChl THAPOJUHAMUKH U
MAaTeMaTUYECKUE TEIJIOMACCONEepPEeHOCa B AKTHBHBIX 30HaX WIH
MOJEJH1, ONMCBIBAIOIINE BO3/ICHCTBHUE HOHU3HUPYIOIICTO H3JIYYCHHSA Ha
HEUTPOHHO- MaTepuaibl, YelIOBeKa U OOBEKTHl OKpYKaoIIeh
(Gu3HYECKHE TIPOLIECCH] | CPEIbI, CHUCTEMBI Yy4e€Ta, KOHTPOISA SAEPHBIX
B peakTopax, Mpolecchl | MaTepUaoB
TUIPOJMHAMUKHU U V-IIK-1 VYMerh co3aaBaThb TEOPETUUYECKUE U
TEIJIoOMaccoIepeHoca B | MaTCMaTH4ICCKUC MOJCIH B HpO(i)eCCPIOHaJII)HOfI
AKTUBHBIX 30HAX WJIH obnactu
BO3IEUCTBUE B-IIK-1 Bnaners HaBbIKaMH pabOTHI €
HMOHHU3UPYIOIIETO COBPEMEHHBIMU PACYETHBIMU MPOTPAMMHBIMHU
W3IIy4eHHS Ha cpencTBamMu
MaTepuabl, YeJIOBEeKa 1
00BEKTHI OKPYXKAIOIIeH
Cpelbl, CUCTEMBI yUeTa,

KOHTPOJIS SIIEPHBIX
MaTepHaIoB

YKE-1 CniocobeH 3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI
WCIIOIh30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX TUCIUIUINH, METO/IbI
€CTECTBEHHOHAYYHbIX MaTeMaTU4YeCKOro aHajin3a U MOJEIMPOBAHMS,
JTUCIUTIINH, TPUMEHSTh | TEOPETHYECKOTO M SKCIIEPUMEHTATHLHOTO
METO/IbI HCCIIEIOBAHUS
MaTeMaTU4eCKOro V-VYKE-1 ymeTs: HCIIOJIB30BaTh MaTEMAaTUYECKHE
aHanu3a u METO/Ibl B TEXHUYECKUX MPHIIOKEHUSX,
MOJICIUPOBAHUS, PacCUYUTHIBATh OCHOBHBIE YHCIIOBBIE
TEOPETUUECKOTO U XapaKTEPUCTUKU CITyYalHbBIX BEJIMYUH, PEIIATh
AKCTIEPUMEHTAIIBHOTO OCHOBHBIC 3aJ]a4l MAaTeMaTHICCKOU CTAaTUCTHKH;

peniaTh TUIOBBIE paCUETHBIC 3a/1a4u
B-VKE-1 BnaneTs: MeToaMy MaTeEMaTHIECKOTO
aHaIM3a U MOJICJIMPOBAHUS; METOAAaMU PEILICHUS
3a/71a4 aHAJIN3a U pacueTa XapaKTEPUCTUK
(U3HYECKUX CHUCTEM, OCHOBHBIMU MTPHEMaMHU
00paboOTKH HKCIIEPUMEHTAIbHBIX IAHHBIX,
METOJIaMU pabOThI C IPUKIATHBIMH
MIPOTrPaMMHBIMHU TIPOTYKTaMU

4. BOCIUTATEJBHBIN MOTEHIUAJI TUCIIUILINHBI

HanpasJienune/meJt
U BOCIIUTAHUSA

3agauyu BocnuTaHUs (KO/)

BocnurareabHbI NOTEHIMAJ JHCIUIIIINH




JKoJIornYecKoe
BOCIIUTAHHUE

— (hopmupoBanue 6EpEIKHOTO
OTHOINICHHUS K PUPOJC U
okpyxaroieit cpene (B9)

Hcnonp30BaHue BOCITUTATEILHOTO MOTEHIIAAA
JAUCHUIIIIMH TYMAHUTApPHOI O,
€CTECTBEHHOHAYYHOT'O U
001IenpoheCCHOHATBFHOTO MOTYJICH:

- Pa3BUTHE YKOJOTUIECKON KYIbTYphI 4epe3
y4eOHbIC 3a/JaHUsI KCCIIEI0BATEIbCKOTO
XapakTepa, MOJroTOBKY pedepaToB, TOKIa/I0B,
Npe3eHTalHid, 3cce, HaydHO-00pa30BaTeIbHBIX
MPOEKTOB YKOJOTMYECKOM HAMPABICHHOCTH;

- COZICHCTBHE PAa3BUTHIO YKOJOTUIECKOTO
MBIIIJICHHUS Yepe3 U3yUCHUE MOCIIEACTBUM
BJIMSIHYSI YETIOBEKA HA OKPYKAIOILYIO CPEy.

HNHuTenekTyainbH
oe BOCIIUTaHUe

- (hopMupoBaHME KyJIbTYphl
ymcTBeHHOro Tpyaa (B11)

Hcnonbs30BaHne BOCIUTATEIBHOIO TOTEHIMATA
JUCLUIUIMH TYMaHUTapHOTO,
€CTeCTBEHHOHAY4YHOT0, 0011enpodheCCHOHATBLHOTO
1 Tpo(PeCCHOHATBHOTO MOJIYJIS IS
(dbopMUpOBaHUS KYIbTYPBl YMCTBEHHOTO TPy/ia
IIOCPEACTBOM BOBJIEUEHUS CTYJACHTOB B yueOHbIE
UCCJIeIOBATENbCKUE 3aJaHusl, KypPCOBBIE paOOTHI U

Ap.

IIpodeccnonanbu
oe U TPyJ10BoOE
BOCIIUTAHHE

- opMupoBaHue TIIYOOKOTO
MOHUMAaHHUS COLIMAILHOU POTIU
npodeccuu, MO3UTUBHON 1
AKTHBHOM YCTaHOBKH Ha
LIEHHOCTU U30paHHOM
CHelHaIbHOCTH,
OTBETCTBEHHOTO OTHOMICHUS K
npodeccuoHaNbHOM
nesiTeNibHOCTH, Tpyay (B14)

1. Mcnionb30BaHMe BOCTIMTATEIHLHOTO MTOTCHIIAAIA
JTUCIUILINH €CTECTBEHHOHAYYHOTO U
obmenpodecCuoHaTBLHOTO MOTYJIS JIJIS:

- (hopmupoOBaHUS TO3UTUBHOTO OTHOIICHUS K
npodeccun nHXeHepa (KOHCTPYKTOopa,
TEXHOJIOTa), MOHUMAaHHUS €€ COIUATbHON
3HAYUMOCTH U POJIH B OOIIECTBE, CTPEMIICHUS
cleIoBaTh HOpMaM MpodeccuoHAIBHON 3THKH
MOCPEACTBOM KOHTEKCTHOTO OOYYICHHSI, PEIICHUS
MPAKTUKO-OPHUEHTUPOBAHHBIX CUTYallMOHHBIX
3ajay;

- (opmupoBaHUS YCTOMYMBOTO MHTEpECa K

PO eCCUOHAIBHON JEATETHFHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIbHO MBICIIUTh,
MOHUMATh 3HAYUMOCTD MTPO(HECCHUU TIOCPEICTBOM
OCO3HAHHOTO BHIOOpA TEMATHKU MPOEKTOB,
BBITIOJTHEHHS TPOEKTOB € MOCIIETYIOMIEH
MyOIMYHOM Mpe3eHTaIuel pe3ylbTaToB, B TOM
yuciie 000CHOBAHUEM UX COLIMATBLHON U
MPAKTUYECKON 3HAYMMOCTH;

- popMUpOBaHUS HABBIKOB KOMaHIHOU paOOTHI, B
TOM YHUCJIE PeaTu3alliy Pa3IMYHBIX MPOCKTHBIX
pouieli (muaep, UCTIOJIHUTENh, aHAIUTHK U TIP. )
MOCPEACTBOM BBITIOJTHEHHSI COBMECTHBIX
MPOEKTOB.

2. Ucnonb30BaHKe BOCIUTATEIHLHOTO MTOTEHIIAAA
JTUCIUIUINHBI « JKOHOMHYECKHE U TIPABOBBIC
OCHOBBI MEJTUITUHCKOM JIESATEIHHOCTH,
«DKOHOMUYECKHUE U NTPABOBBIE OCHOBBI
po(hecCHOHATEHOM IS TEIILHOCTH,
«YmpaBieHue, OpraHu3aiys 1 MiIaHupoBaHHe




MIPOU3BOACTBA» U JIp. JUIS:

- (opmupoBaHUS HABBIKOB CHCTEMHOTO BHJICHUS
POJIU ¥ 3HAUMMOCTH BBIOpaHHOM mpodeccuu B
COIMAIbHO-3KOHOMUYECKUX OTHOILICHUAX 4Yepe3

KOHTCKCTHOC O6y‘IeHI/I€

5. OFBbEM JUCHUIIVIMHBI B 3BAYETHBIX EJMHUIAX C YKAZAHUEM KOJIMYECTBA

AKAJEMUYECKHUX YACOB,
OBYYAIOIIUXCA C HIPEINOJABATEJIEM
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

3AHSTUN)

BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY
(M0 BHUIAM

U HA

KoandyecTBO 4acoB Ha B
Bua padorsl .
PaGoTHI O ceMecTpaM:
KonTakTHasi padoTa 00y4yaommuxcsi ¢ mpemnojgaBarejieM
AyIuTOpHBIE 3aHATHS (8ce20) 128
B ToMm uucie:
JIeKyuu 32
NpaKmudecKue 3aHamusl 64
J1a60PaAmMopHble 3AHAMUSL 32
IIpomexyTOYHASI ATTECTALMSA
B ToMm uucie:
IK3AMEH 54
CamocrosiTesibHas padoTa 00y4aKIIUXCS 34
Bcero (uachbi): 216
Bcero (3aueTHbIe eAMHHIIBI): 6
6. COAEP)KAHUE JAUCIHUIIJINHBI, CTPYKTYPUPOBAHHOE no TEMAM
(PABAEJIAM) C VYKA3BAHUEM OTBEJAEHHOI'O HA HHUX KOJHUYECTBA

AKAJTEMAYECKHX YACOB Y BUJIOB YYEBHBIX 3AHATHI

6.1. Pazoenvt oucyuniaunsvl u mpyooemMKoCHb RO 8UOAM YUeOHBIX 3AHAMUN (8 AKA)eMUUECKUX

yacax)

Henensi| Ne HaumeHnoBaHue pa3jaesia /TeMbl 1M CHHIIJIMHBI Buabi yueOHoii padoTnl
n/n
Jlexk|Ilp|JIad|Bueayn|CPO

1-14 1. dusnuyeckne 0CHOBLI MEXaHUKH 24 148 | 24 24
1 1.1. |DneMeHTHI KHHEMATHKHA 2 14| 2 2
23 1.2. |/IlmHaMuKa MaTepHATHLHOU TOUKH 2 14| 2 2
4 1.3. [3akon COXpaHEHHUA UMITyJIbCa CUCTEMBI TOUYCYHBIX TEII 2 4 2 2
5 1.4. |3akoH coXpaHEHHUs MOJTHOU MEXaHUIECKOU SHEPTUH 2 14| 2 2
6,7 1.5. |3akoH coxpaHEeHHUsS MOMEHTA UMITYJIhCa 2 14| 2 2
8,9 1.6. HeI/IHepLII/IaJILHLIe CHUCTEMBI OTCUETA 4 8 4 2
10 |1.7. |KunemaTtuka BpamiaTeJbHOIO JBUKECHUS 2 14| 2 3
11,12 |1.8. |Bpauienue Tena BOKpYr HEMOABIKHOM OCH 4 |8 4 3
13 |1.9. (IImockoe nBHXKEHHE TBEPAOTO TEla 2 |14 2 3
14 |1.10.|{T'upockornsl 2 141 2 3
15-16 [2. |CnenmajbHasi TeOPUSI OTHOCHTEIbHOCTH 8 |16| 8 10




15 |2.1. |Kunemaruka 4 |81 4 5
16 |2.2. |PensruBucrckas 1uHaMuKa 4 18] 4 5
Hroro 3a 1 cemecTp 32 |64 | 32 34
Bcero: 32 |64 | 32 70

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmuvie 3aHAMUA,
Bueayo — eneayoumopnas xkonmaxmuas paboma, CPO — camocmosmenvnas paboma obyuarouuxcs,
11 — npaxmuueckas no02omogka.

6.2. Cooeprcanue oucyuniunsvl, CHpyKmypuposannoe no pazoenam (memam)

Jlexyuonmwiii Kypc

Heneas

Ne

HaumeHoBanue
pasnaesa /TeMbl
JTUCIHUIINHEI

Conep:xanue

1-14

du3nyecKkre 0CHOBLI MEXAHUKH

OJIEMEHTHI
KUHEMATHUKHA

dusnueckue MOJAEIM: MaTepuaybHas TOYKa, aOCOJIIOTHO
TBepaoe Teno. [loctynatenbHOE M BpalaTebHOE JIBHKCHHE.
Teno oTCYeTa. Cucrema KOOpJMHAT: JIEKapTOBa,
UUIUHApUYecKas (mossipHas), cepuyueckasi, €CTeCTBEHHASI.
OcCHOBHBIE ~ XapaKTEPUCTUKH  JBUKCHMS:  paJUyC-BEKTOD,
TpaekTopusi, IepemelieHue, nyrb. CpeaHsis M MIHOBEHHas
CKOPOCTH, CPEIHEE U MTHOBEHHOE YCKOPEHHUSI.

CnocoObl 3a7aHusi JIBUKEHUS: BEKTOPHBIM, KOOPAWHATHBIN,
ecrecTBeHHbIN. [IpsimMas u oOpaTHas 3ajauM KUHEMAaTHKH.
IIpoekmu CKOPOCTH UM YCKOpEHHs B JEKapTOBOM H
€CTECTBEHHON CHCTEMaxX KOOpAMHAT. BelumciieHue mytu npu
HEPABHOMEPHOM JIBH)KEHHUU.

2,3

1.2.

JnHamuka
MaTepUaJIbHON TOUKHU

['paHubl TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [lepBbiit
3ak0H Hprorona. MHepunansHbie cuctemMsl orcyera. MHepTHaAs
U TpaBUTalMOHHAas Macca. lIpuHOMD HSKBUBAJIEHTHOCTH.
CsoiictBa Maccel. Cuna. CpoiictBa cun. IIpaBuna mopicuera
CWJI, JIEUCTBYIOIIMX Ha TEJNO, B IOJIE CHJI TSXKECTH 3EeMIIH.
Nmnynsc (KOMWYECTBO [JIBIDKEHUS) Tena. Bropoil 3akoH
Herotona . YpaBHEHMs ABUXKEHUS B Pa3IMUHBIX CHCTEMax
koopauHat. Ilpsmas u oOpaTHas 3amauv AUHAMHUKH. TpeTuit
3akoH HproToHa.

[Mpunuun  otHOocuTenbHOCTH  [amunes.  IlpeoOpazoBanus
[anunes. VMuBapuantel npeoOpasoBanuii ['amunes. IlpaBuio
CJIO’)KEHHUS CKOPOCTEM.

Bunsl B3aumoneiicteuii. ®dyngamentansHbie cuibl. Cyxoe
TpeHue. Cuibl TPEHUS: NTOKOSI, CKOJIb)KEHNs, KaueHus. JKuukoe
TpeHue. CHUIIBI TSKECTH U BEC.

1.3.

3aKOH COXpaHEHUS
UMITYJTbCa CHCTEMBI
TOYECUHBIX TEJ

WNurerpansl  aBuxeHus. CBsA3b 3aKOHOB COXPAHEHHUS CO
CBOMCTBAMM MPOCTPAHCTBA U BpeMeHU. OTHOPOAHOCTH H
M30TPONHOCTH NpOCTpaHcTBa. OTHOPOAHOCTh BPEMEHH.
BuyTpeHHue W BHEIIHME CUJIBI. 3aMKHyTash CHUCTEMa. 3aKOH
W3MEHEHUS UMITylIbca B nudepeHuanbHOl U HHTETpabHON
dbopmax. UMimynbe critbl. 3aKOH COXPaHEHUS UMITYJIbCA.

Hentp macc. Teopema o nBuxkeHuu LeHTpa mace. L{-cucrema.
JIBm>keHue Tem ¢ TEepPEMEHHOM  Maccod.  YpaBHEHUE
Meepckoro.




14.

3aKOH COXpaHEHUS
MMOJTHOH
MEXaHUYEeCKOMH
SHEpPruu

OnemenTapHas paboTta cuiibl. Pabota CHIIBI BIOJIb TPAEKTOPUH.
I'padpuaeckoe npencraBienne padboTsl. MTHOBEHHASI U CPETHSS
MomHocTh. Kunernueckass sHeprus. Teopema 00 M3MEHEHUH
KMHETUYECKOU HEPIUH.

KoncepBarusubie cunbl. [lone cun. IloreHuuanbHas 3HEprus.
[loTeHumanbHass SHEpPrUs MO CUJI  TSKECTH, YIPYTOCTH,
HEHTPpaIbHBIX CWI. CBSI3b MOTEHIUAIBLHON SHEPIHMH U CHUJIBI.
[Tonnas MmexaHu4ecKasi JHEPrusi CUCTEMBI.

3aKOHBl WM3MEHEHMSI M COXPAHEHMS IIOJIHOM MeXaHM4YEeCKOM
sHeprun. CobOctBeHHast sHeprusi. KoHcepBaTuBHas cucrema.
BHyTpeHHs1 MeXaHUYecKasi SHEPTHUsi CUCTEMBI.
Ycnosue paBHOBeCHs MEXaHUYECKON
[ToTennumanbHas siMa ¥ MOTEHIUAIBHBIN Oapbep.
Nmnynsc u sHeprusa B Ll-cucreme. IlpuBeneHHas wacca.
AOCOmIOTHO ynpyruii u  aOCOJIFOTHO HEYNPYTrud  yAaphl.
I{enTpasibHBIN yHap.

CHCTCMHBI.

6,7

1.5.

3aKOH COXpaHEHUS
MOMEHTA UMITYJIbCa

MOMEHTBI UMITYJIbCa M CHJIBI OTHOCUTENIBHO TOYkKHW. [liedo.
I[Tapa cuin. MOMEHTBI OTHOCHUTEIBRHO OCH. MOMEHTHI
BEPTUKAIIbHOM, palraIbHON 31 TAHTCHIIMAJIbHOM
COCTABJIAIONINX CHJIBI OTHOCHUTEIBHO OCH. MOMEHTBEI CHCTEMBEI
Tel. 3aKOHBI M3MEHEHHUs U COXPAHCHHS MOMEHTa HMITYJIbCca
cuctembl. COOCTBEHHBIN MOMEHT UMITYJIbCA.

JIBm>xeHne B LEHTpaJIbHOM Ioje cwil. 3akoHsl Kermepa.
Kocmuueckue ckopocTu.

8,9

1.6.

Hewnnepunaneueie
CUCTEMBI OTCYETA

Cunel  uHepuuu. IlenTpobexxnas cuia wuHepuuu. Cuna
Kopuonuca. VYpaBHeHue Broporo 3akoHa HproToHa B
HEUHEpLUAIbHBIX  CHCTEMaxX. 3aKOH  COXpaHEHUs B
HEUHEPLUAIbHBIX  CHUCTEMAaX.  3aBUCUMOCTb  YCKOPEHHS
CBOOOHOI0 NaJAEHUSI OT IUPOTHl MECTHOCTH.

10

1.7.

Kunematuka
BpamiaTeJIbHOTO
IBUKEHUA

Bekrop snemeHTapHOro moBOpoTa. MrHOBEHHass M CpeIHssS
yryoBas CKOpPOCTb. MTHOBEHHOE U CpEIdHEE YIJIOBOE
yckopeHue. CBs3b MeXAy JIMHEHHBIMH U YIJIOBBIMH
CKOPOCTSIMU M YCKOPEHHUSIMHU.

11,12

1.8.

Bpamenue Tena
BOKPYT HETIOJBUKHON
ocH

entp Tskectn TBEepaoro tena. MomeHTt mHepuuu. Teopema
[Hrefinepa. OcHOBHOE ypaBHEHUE AMHAMUKHU BpPALIATEILHOTO
nBrkeHus. Kunernueckast sHeprusi TBepAoro Teina u paborta
BHEUTHUX CHUJI.

13

1.9.

Tlnockoe nBuxeHuE
TBEPJIOTO Tena

Paznoxenue ABWXKCHUSA TBEPAOIO TEJIa Ha IMOCTYMATCIIBHOC U
BpalaTCIbHOC. MrHoBeHHas OCh BpalcHU:. YPaBHeHI/IH
JABOKCHUA TBEPAOro TEJIa U UX BUA JJIA IUIOCKOI'O ABHXKCHUS.
PeSYJ'IBTI/IpyIOH_[aﬂ n paBHOHCfICTBYIOIHaH CHJIBI. Y CIIOBHUS
paBHOBECHUA TBEPAOrO TEJa. Kunernueckas SHEPTHUA TBEPAOTO
TCJIa ITPU MJIOCKOM NBHUKCHUH.

14

1.10.

I'upockonsl

JlnHamuKa OBWKEHHUSI TBEPIIOTO Tejla C OJHOM 3aKperseHHON
toukoil. Ilonstme o Tenzope wuHepuuu. OceBble U
LEHTPOoOeKHbIE MOMEHTHI nHepIu. CBoOOAHBIE OcH. [ TaBHbBIE
ocu uHepruu. [Ipubnmxennas Teopust rupockona. [Iperneccus
rupockona. ['mpockonuueckue CHIbl © MOMEHTBHI.

15-16

Cnelma.m,naﬂ TEOpUus

OTHOCHTCJBbHOCTH

15

Kunematuka

OTHOCUTEIBLHOCTH.
MupoBasi  TOuKa,
Jlopenua.

[Toctynatel  crienuanbHOM
YeTblpeXMEPHOE  MPOCTPAHCTBO-BPEMSI.
MHpOBast JINHUSL. [IpeobpazoBanus
OTHOCUTENBHOCTH MOHATHSI OJHOBPEMEHHOCTH.

Teopun




16 |2.2. |PenstuBmcTCKAas Kunemarnueckue s¢dektsl  npeodpazoanuii  JlopeHna.
JMHAMHUKA CobctBennas jymHa. CoOctBeHHoe Bpems. MHrepsai.
WMHBapuaHTHOCTB UHTEpBaa. Bpemenunono0Hsle,
IPOCTPAHCTBEHHO-NI0JJOOHBIEC MHTEPBAJIbI.
Ilpakmuueckue/cemunapckue 3ansamus
Heneas HaumenoBanue
Ne |pazgena /Tembl Coaepixanue
AUCHHUIIHHBI
1-14 |1 PDu3nyecKue 0CHOBbI MEXAHUKHU
1 |1.1. |Dnementsl dusnueckue MoOJENU: MaTepualbHas To4Ka, aOCOJIIOTHO
KMHEMATHUKH TBepaoe Teno. lloctynarenpsHoe W BpalaTesIbHOE JIBUKEHHE.
Temo  orcuera. Cucrema  KOOpIMHAT: JIEKapToBa,
IUTMHApHYecKas (oJsipHast), cheprudeckas, eCTeCTBCHHASI.
2,3 |1.2. |[Aunamuka OcHOBHBIE  XapaKTEPUCTUKH [BHKEHUS: PaguyC-BEKTOD,
MaTepUaIbHOU TOUKH |TpaeKTOpHs, mepemelieHue, nyrtb. CpenHssi U MrHOBEHHas
CKOPOCTH, CPEIHEE 1 MTHOBEHHOE YCKOPEHMSL.
4 |1.3. |3akoH coxpaHeHHS CriocoObl 3aaHusl ABMXKEHUS: BEKTOPHBIA, KOOPAMHATHBIMN,
HMITYJIbCA CUCTEMBI ecrecTBeHHbIN. Ilpsmas u oOpaTHas 3ajauM KHHEMAaTHKH.
TOYEYHBIX TEJ [Ipoekuun ckOopocTH U YCKOpPEHHsI B JIEKapTOBOW U
€CTECTBEHHOM CHUCTEMax KOOpAMHAT. BeluMcieHue myTd mnpu
HEPAaBHOMEPHOM JIBH)KEHUU.
5 [1.4. |3akoH coxpaHeHUs Cuna. CpoiictBa cui. IIpaBuia noxcdera cui, I€HCTBYIOIIMX
MOJTHOW MEXaHWYECKOM |Ha TeJlo, B MoJie CUJI TsbkecTu 3emid. MMmynbe (KOJIMYecTBO
DHEpPruu IBWDKEHUs) Tena. Btopoit 3akoH HelooToHa. YpaBHeHHSA
JIBUKEHMSI B DPA3JIMYHBIX cHcTeMax KoopauHat. [Ipsimas wu
oOpartHas 3aaun nuHaMuku. Tperuit 3akoH HproToHa.
6,7 |1.5. |3aKoH coxpaHeHus IMpunuun  otHocutensHocTH [amwies.  IIpeoGpazoBanus
MOMEHTA UMITYJIbCA lanmunes. NuBapuantel npeoOpazoBanuii ["ammnes. [IpaBumo
CJIOKEHMSI CKOPOCTEH.
8,9 1.6. |HewneprmanbHbie Bunel B3aumopaenicteuil. @yHAaMEHTAIBHBIE CHIIBL.
CHCTEMBI OTCYETa
10 [1.7. |Kunemaruka BHyTpeHHre M BHEUIHHE CWIIbl. 3aMKHYTas CUCTeMa. 3aKOH
BpaIlaTeIbHOIO U3MEHEeHUs UMITyJbca B AU QepeHnnanbHol U HHTETrpaabHON
JIBAKEHUS ¢dhopmax. mnynbe cuiibl. 3aKOH COXpaHEHUs! UMITYJIbCa.
11,12 |1.8. |Bpawenue rena Bokpyr Llentp macc. Teopema o nBuxeHuu neHtpa mace. L-cucrema.
HEMOJIBYKHOM OCH
13 |2. |CneumajibHasi TEOpPHUsi OTHOCHTEIbHOCTH
14 |2.1. |Kunemaruka Kunematnueckne »s¢dextsl npeobpazoBanuii  JlopeHna.
CobctBennas jamuHa. CoOcTtBeHHOe BpeMms. MHTepsai.
WNHBapuaHTHOCTH HMHTEpBaa. Bpemenunono0Ousle,
IPOCTPAHCTBEHHO-MI0I00HBIE HHTEPBAJIBI.
15-16 |2.2. |PenstuBucrckas DopmyJIBI IPEOOPA3OBAHHS CKOPOCTEHA.
JMHAMHKA
Jlabopamopnule 3ansamus
Heneasi|Ne |HammeHoBaHue pa3nesa /Tembl pucuunnubl | Cogep:xanue
1-14 |1. |Pusnyeckue 0CHOBbI MEXaHHKHU
1 1.1. |DneMeHThl KHHEMATUKHA CormacHo Tabnuile MPAKTUYECKHUX
3aHATHI
23 |12, |[uHamuka MaTepUalbHON TOYKH CoracHo TabJIHIIe MPAKTHIECKUX
3aHATHI




4 |1.3. |3akoH coxpaHEHUs UMITYJIbCA CUCTEMBbI CornacHo TabauIe MPaKTUIECKUX
TOYEYHBIX T 3aHATHI

5 1.4. |3akoH coxpaHEHHUs MTOJIHOM MEXaHNYECKON CornacHo TabauIle MPaKTUIECKUX
SHEPrUu 3aHATUI

6,7 [1.5. |3aKoH COXpaHCHHUsI MOMCHTA HMITyJIbCa CorulacHO TabMIIe TPAKTUIECKUX
3aHATUI

8,9 |1.6. |HeunepumanbHbie cucteMsl oTCueTa CoruacHO Ta0aMLe IPAKTUYECKUX
3aHATUI

10 |1.7. |KunemaTuka BpamaTesbHOrO IBUKEHHS CoruacHO Ta0MLe IPAKTUYECKUX
3aHATUI

11,12 |1.8. |Bpaienue tena BOKpYT HEIOABIKHOM OCH CoruacHO Ta0aMLe TPAKTUYECKUX
3aHATUI

13 |1.9. |Ilnockoe nBHKEHME TBEPAOTO TENa CorulacHO Ta0MLEe IPAKTUYECKUX
3aHATUI

14 |1.10.|T'mpockomsl CorulacHO TabaMLe IPAKTUYECKUX
3aHATUI

15-16 |2. CrnenuaJjbHasi TeOPUsSi OTHOCHUTEJIbHOCTH

15 [2.1. |Kunemaruka CornacHo TabauIe IPAKTUYECKUX
3aHATUI

16 |2.2. |PenaruBucTckas TMHAMUKa COFJI&C?O TaOIHUIIE MPAKTHYCCKHX
3aHATUI

7. IEPEYEHb YYEBHO-METOANYECKOI'O OBECHHEYEHMUA JJIsA

CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS IO JUCIUILINHE

1. JlaGopartopHslii IpakTUKYM 10 Kypcy «OOmas ¢usuka» pazaen «MexaHuka» / oA peaaxiuen
['ypbuua A.®., Mapkuna A.Il. — O6nuHCck: MATI, 1999.

2. Typowu A.®. Metoanueckne yka3aHUs K BBIMOJTHCHHUIO JaOOPATOPHBIX PadoT 1o Kypcy «Oormast
¢uzuka». — O6HuHCcK: UATD, 1999.

8. ®OHJ OLEHOYHBIX CPEJICTB JUId TPOBEJEHUSA TEKVIIEA W
MPOMEKYTOUYHOI ATTECTALIMY OBYYAIOIMXCS MO JUCHUATIIMHE

8.1. Céa3zv mesxncoy hopmupyemvimu Komnemenyuamu u hopmamu KOHMPOJIA UX 0C60CHUA

Ne | KonTposaupyembie NuaukaTop nocTuxeHust HanmeHoBaHMe OLIECHOYHOTO

n/n pasaebl (TeMbl) KOMIIETEHIIUH CpeAcTBa TeKYIUel u
AUCIUTLIMHBI MPOMEKYTOYHOM ATTeCTAMHI
Texymasi arrecramnus, 1 cemectp
1. duznveckue 3-OIIK-1; V-OIIK-1; B-OIIK-1 | KomtokBuym
OCHOBBI MEXaHHKH 3-I1K-1; V-1IK-1; B-TIK-1
3-YKE-1; V-YKE-1; B-YKE-1
2. CneununaabHas 3-OIIK-1; Y-OIIK-1; B-OIIK-1 | KontponbsHas pabota
Teopust 3-I1K-1; V-IIK-1; B-TIK-1
OTHOCHTEJIbHOCTH 3-VKE-1; V-VKE-1; B-VKE-1
IIpomexyTouHas atTecTanus, 1 cemectp
OK3aMeH 3-0OIIK-1; V-OIIK-1; B-OIIK-1 | Dx3aMeHAaIMOHHBIN OHIeT

3-1IK-1; V-1IK-1; B-IIK-1
3-VKE-1; Y-VKE-1; B-YKE-1




8.2. Tunoevie KonmpoibHble 3A0AHUA UNU UHbIE MAMEPUAIbL, HEOOX00UMble 011 OUEHKU 3HAHUIL,
YMEHUIL U HABHIKO8, XAPAKMEPUYIOULUX IMANBL POPMUPOEAHUA KOMNEMEHYUTL

@OHJ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeyMBaeT MPOBEPKY OCBOCHUS IIJIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs] (KOMIETEHIMH W MX WHAMKATOPOB) MOCPEACTBOM MEPONPUATUN TEKyleH U
IIPOMEXKYTOUHOM aTTECTAllMU 110 IUCLUIUIMHE.

O1eHOYHBIE cpeacTBa IMMpUBEACHEI B HpI/IJ'IO}KeHI/II/I ((CDOH,I[ OLICHOYHBIX CPEACTB.

8.3. Memoouueckue mamepuanvt, onpeoensarouiue Npoueoypbl OUCHUBAHUA 3HAHUIL, YMeHUI,
HaeblKo6 u (unu) onvima OeAMeaAbHOCMU, XAPAKMEPUIYIOUWUX Imanvl GHopmuposanus
KomnemeHnyuil

Hrorosas arrecranuda 10  JUCHUIUIMHE  ABJICTCA  HMHTCIPAJIbHBIM  IIOKA34aTCJIICM  KAa4CCTBa
TCOPCTUUCCKHUX U IMPAKTUICCKUX 3HAHUI 1 HAaBBIKOB 06yan0H11/1xcs1 10 JUCHUIIIIMHE W CKJIAAbIBACTCs
N3 OLCHOK, IMOJTYYCHHBIX B XO/€ TCKYHI@I‘/‘I u HpOMC)I(YTOqHOI;’I aTTcCTalluu.

Tekymiasi arrecranuss B CEMECTPE MPOBOIMTCS C IEIbI0 OOCCHCUCHUsST CBOCBPEMEHHOW OOpaTHOM
CBSI3H, JUUISI KOPPEKIIUU O0YUCHUSsI, aKTUBU3ALUU CAMOCTOSATEIIBHOM paboThl 00YyYarOLIIXCSl.

HpOMemyTquas[ arrectanuda npcaHasHadYCHa JId 00BEKTUBHOI'O IMOATBCPIKACHHUA W OLICHUBAHHA
AOCTUTHYTBIX PE3YJIbTATOB 06y‘ICHI/I${ IIOCJIC 3aBCPUICHUA N3YUCHUA AUCHUILIIMHBI.

Texyias aTTecTanus OCyIleCTBISETCS /1Ba pa3a B CEMECTP:

e koHTpospHas Touka Ne 1 (KT Ne 1) — BbicTaBisieTcss B 3JIEKTPOHHYIO BEAOMOCTb HE IMO3]HEe &
Helenu ydeOHoro cemectpa. BkitouaeT B ce0si OLEHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss 1O paszjaenam/TemMaMm  ydeOHOMH
JTUCIUILITUHEI ¢ 1 o 8 Hepenmo ydyeOHOro ceMecTpa.

e koHTposbpHas Touka Ne 2 (KT Ne 2) — BoIcTaBisieTcs B 2JIEKTPOHHYIO BEIOMOCTh HE mo3jHee 16
Heslenu ydeOHoro cemecrpa. Bkiouaer B ce0si OLIEHKY MEpOINPHATUN TEKYLIEro KOHTPOJIS
ayIUTOPHOM U CaMOCTOSTEIBHOM paboThl oOywaromierocss MO paszaeiaam/TeMaM ydeOHOM
TUCIUILIMHEI ¢ 9 1o 16 Heneno yueOHOro cemectpa.

Pe3ynbrathl Tekyiield M MPOMEXYTOUHON aTTECTAI[UU MMOJBOJSATCSA MO IIKaie OayuTbHO-PEUTHHTOBON
CHCTEMBI.

JTan peiTHHrOBOM cHCTEeMBI / Hepeasn bana
OueHo4yHoe cpeacTBO MuHIMyM™ Makcumym

Tekymasi aTTecTanus 1-16 36 60
KonTtposabHas Touka Ne 1 7-8 18 30
Konnoksuym 7 18 30
KonTposabHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomexyTouyHas aTTeCTANMSA - 24 40
DK3aMeH -

OK3amenayuonnbwlil Ounem - 24 40
NUTOI'O no aucuuiinHe 60 100

* MuHMMaIbHOE KOJUYECTBO 0aIOB 3a OIIEHOYHOE CPEACTBO — ATO KOJIMYECTBO OANJIOB, HAOpaHHOE
oOydJarmuMcsi, TP KOTOPOM OIEHOYHOE CPEACTBO 3aCUMTHIBACTCS, B MPOTUBHOM Cllydae
oOy4aromuiicsl J0JKEH JIMKBUAUPOBATH MOSBUBIIYIOCS aKaJEMUYECKYIO 3a/10JKEHHOCTh MO TEKyIen
1501050 HpOMe)ICYTOHHOﬁ arrecraquu. MuHuManpHOE KOJIHMYECTBO 63.J'IJIOB 3a TCKYIIYIO aTrTeCTaluio, B
T.4. OTAEJIBHOE OILIEHOYHOE CPEJCTBO B €€ COCTaBE, U MPOMEKYTOUHYIO aTrTecTaunio cocrasisier 60%

OT COOTBCTCTBYIOIINX MAKCUMAJIbHBIX 0aIoB.
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CTy,Z[eHT CUHUTACTCAd aTTCCTOBAHHBIM IO pa3acCily, 3aUCTy HJIM 3K3aMCHY, €CJIM OH Ha6paJ1 HE€ MCHCEC
60% ot MakcuMaIbHOTO Oaia, MpeayCMOTPEHHOTo paboyeil MporpaMMoi.

CryneHT MOXeT OBITh aTTeCTOBAaH MO IUCIMIUIMHE, €CIIM OH aTTeCTOBAH IO KaXIOMYy pasJelmy,
3a4eTy/IK3aMeHy U ero CyMMapHbIi 0asu1 coctapiseT He MeHee 60.

Onpeoenenue donycoe u wimpaghos

Bonycel: moouipurenbHble OaNIbl CTYIEHT MOXKET MOJTYYUTh K CBOEMY PEHTHHTY B KOHIIE CEMECTpa 3a
NPUCYTCTBUE HA JIEKIHUAX, MPAKTHUYECKUX U JTAOOPATOPHBIX 3aHATUSAX W AKTHBHYIO U PETYISPHYIO
paboTy Ha 3aHATHUSX.

bonyc (mpemuanbHble Oallibl) HE MOJKET NPEBBINIATH S5 OaJIOB, BMECTE C OautaMH 3a TEKYIIYIO
aTTecranuio — He 6onee 60 6amIoB 3a cemectp.

8.4. lllkana oueHkHn 00pa3oBaTeIbHBIX 10CTUKEHUI

Hrorosas arrecramus II0 OUCLHUINIMHE oneHuBaercss o 100-0amipHOR MmIKaige |
MPEJICTaBIsIeT CyMMY OaiioB, 3apabOTaHHBIX CTYIEHTOM IPH BBIMOJHEHUU 33JaHUN B paMKax
TEKYIIEH U IPOMEKYTOUHOU aTTECTALUN

Cymma | Oyenka no 4-x | OueHka TpeGoBanusi K ypOBHSII0 OCBOEHHUS Y4yeOHOM

0AJUIOB | Oa/LIbHOU WKAle ECTS TACHUILTNHBI
90-100 5- «omauunoy/ | A OneHka «OTJIMYHO» BBICTABISIETCA CTYIEHTY,
«3aumeHo ecmi  OH TIHyOOKO H  TPOYHO  yCBOMII

IPOrpaMMHBIM  MaTepuan,  HCUYEpIIbIBAIOLIE,
MOCJIEI0BATEIBHO, YETKO U JIOTMYECKH CTPOHHO
€ro M3J1araeT, yMeeT TECHO YBS3bIBaTb TEOPHIO C
MIPAKTUKOM, HCHOJIB3yeT B OTBETE MaTepual
MOHOIpaUIecKOi JIUTEPATyphI

85-89 4 - «xopowioy/ B OneHka «XOpOIIO» BBICTABISETCA CTYIEHTY,
75-84 «3aumeHoy C €CJIM OH TBEPJO 3HAET MAaTepUall, FPaMOTHO U IO
70-74 D CyIIECTBY  W3JIaraeT €ro, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha
BOTIPOC
65-69 3- OneHka «yAOBIETBOPUTENBHO» BBICTABIISETCS
60-64 «yoosnemseopumeins E CTYJIGHTY, €CJIM OH HWMEET 3HaHUs TOJIBKO
HOY/ «3aUmeno» OCHOBHOTO MaTepuaia, HO HE YCBOWI €ro
JeTajeid, TOImycKaeT HETOYHOCTH, HEJI0CTaATOUHO
MpaBUIbHBIE  (OPMYIHMPOBKH,  HapYIICHUS
JIOTMYECKON MOCIE0BATEIBHOCTH B U3JIOKEHUN
MIPOrPaMMHOTO MaTepraa
0-59 2 - F OneHka «HeyI0BIETBOPUTEILHO) BBICTABIISIETCS
«Heyoosnemeopume CTYZICHTY, KOTOPBI HE 3HAaeT 3HAYUTEITbHOU
JIbHOY/ «He YacTH MPOrpaMMHOIO MaTepuana, JO0MyCKaeT
3aumeHo» CyliecTBeHHbIe OmMOKU. Kak mpaBuio, orneHka

«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJCHTaM,
KOTOpbIE€ HE MOTYT MPOJOJKUTH oOyueHue 0e3
JIOTIOJTHUTEIIBHBIX 3aHATHH o
COOTBETCTBYIOIIEH TUCIUIUINHE

9. IEPEYEHDb QCHOBHOI71 U JONOJHHUTEJBHOM YYEBHOMN JIMTEPATYPHI,
HEOBXOJINMOMU 1JIs1 OCBOEHUA JUCHUITVINHBI

@) OCHOGHasA yYeOHasa numepamypa:
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1. CasenbeB U.B. Kypc oOmieii ¢pusuxu. B 5-u 1. Tom 1. Mexanuka. — M.: Jlans, 2011. (21 ak3.,
OBC Jlaus, http://e.lanbook.com/).

2. CagenwseB U.B. Kypc o6mieit pusuku. B 3-x T1. T.1. Mexanuka. MonekynspHas ¢pusuka. — M.:
Jlanb, 2009-2011. (13 ak3., OBC Jlans, http://e.lanbook.com/).

3. Hponos U.E. 3amaun mo obmeir ¢gusuke. — M.: "Jlaboparopust 3nanuit" (panee "BMTHOM.
Jlaboparopus 3uanuii"), 2007-2014. (69 k3. , OBC Jlaus, http://e.lanbook.com/).

4. Hponos N.E. Mexanuka. OcHoBHBIC 3aKOHBL. — M.: "JIabopaTtopus 3Hanuit" (panee "BIMTHOM.
Jla6oparopus 3uanuit"), 2010-2013. (60 k3., DBC Jlans, http://e.lanbook.com/).

0) OononHumenvHan yueonan 1umepamypa:

1. CuByxun [[.B. O6uwmit kypc ¢usuku. Tom 1 Mexanuka.— M.: @usmarmut, 2005 (OBC Jlanb,
http://e.lanbook.com/).
2. CagenbeB U.B. Kypc o6mieii ¢pusuku. Kaura 1. — M.: ACT, 2002 (200 3k3.).

10. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJAMUMBIX JIJA
OCBOEHMUSA JMCIIUITJIMHBI

1. DnekTpoHHO-OMONMMoTeuHast  cucrema  Ib0OKS.ru  [Dnekrponnsiii  pecypc] — URL:
http://ibooks.ru/.

2. DOnekTpoHHO-OnMOnuoTeunass  cucreMa «Jlaub»  [Onexktponuslii  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. O6pazoBarenbHas wiathopma «tOpaiit»y [Dnexkrponnsiii pecype] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4. OnektpoHHas Oubnnoreuynass cucrema «Kymep Oyk» [Dnektponnbiii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. OnekTpoHHas OubnnoreuHas cuctema «KoOHCYymbTaHT CTyAeHTa» [DNEKTpOHHBIA pecypc| —
URL: http://www.studentlibrary.ruhttp://ibooks.ru/.

6. Llentp nadopMamoHHO-6MOINOTEYHOT O OOeceueHus: yueOHo-Hay4qHOoH nesitensHocTH HUAY

MU®U [Dnexrponnsiii pecypc] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOJIMYECKHUE VKA3AHMS JUJISI OBYYAIOIIUXCS IO OCBOEHMIO
T CHUTIIMHBI

IInanOoMepHast OpraHu3anys IOCIEA0BATEIBHOCTH PA3JIMYHBIX BUJOB ayJIWTOPHBIX 3aHITHU
(el M NpakTHUECKUX 3aHATHI) B COUETAaHMUM C BHeayAMTOpHOW paboroil cryamenta. Ilpu
U3JI0’KEHUU PA3/IeioB (TeM) yKa3aHHe Ha CBSI3b C yUEOHBIM MaTepuaioM APYTUX AUCLUUILINH y4eOHOTO
IJIaHa, a TakXkKe MPAaKTUYECKMMH IPUWIOKEHUAMH K  TEXHOJIOTHH  KUIAKOMETAIIMYECKUX

temioHocurene.  CucremMaTHYecKue  WHAWBUIYAJIbHBIE  KOHCYJIbTAIlWH. CrumynupoBaHue
MCTIOJIb30BaHUs B TIPOIECCe 00YUCHHSI KOMITBIOTEPHON TEXHUKU M MHPOPMAIIMOHHBIX TEXHOJIOTHH.
Bun yaeOHbIX Opranuzanus 1esTeIbHOCTH CTYJEHTa
3aHATHI
Jleknus Hanmucanne KkoHCnekra JEKIMH: KpaTKO, CXEMaTU4YHO, II0CIEI0BATEIBHO

(uKCUpOBaTh OCHOBHbBIE TOJOXKEHHS, BBIBOABI, (OPMYIUPOBKH, 000OIIEHUS;
1oMeYaTh Ba)KHBIE MBICIIH, BBIACIATH KIIOUEBBIE CJIOBa, TepMHUHBI. [IpoBepka
TEPMHUHOB, MOHATHI C MOMOIIBIO SHIMUKIONEANM, CIOBapeil, CIPaBOYHUKOB C
BBINIMCBHIBAHUEM TOJKOBaHUN B TeTpaas. OO003HAUUTH BOMPOCH, TEPMHHBI,
Marepuai, KOTOPBI BBI3BIBACT TPYAHOCTH, TIOMETHTH W TIOMBITATHCS HAUTH
OTBET B pPEKOMEHJyeMo# iuteparype. Ecian caMocTosATenbHO HE yaaercs
pazo0parhbCcsi B Marepuaine, HeoOX0oauMo chHOopMyIupoBaTh BONPOC U 3a/1aTh
MPENOoIABATeII0 Ha KOHCYJIbTAllMU, HA TPAKTUYECKOM 3aHSITHH.

[IpakTrnueckue [Ipy mOArOoTOBKM K MPAKTUYECKUM 3aHATHUSIM ITOBTOPUTH OCHOBHBIE IMOHATHS 10
3aHSTHS TEMaM JIEKIIMOHHBIX 3aHATUN 3aJaHus. Pemias nocraBieHHbIE 3aJaHus,
MPEABAPUTEIIBHO IOHATh, KAKOW TEOPETUYECKUH MaTepuald HYKHO H3Yy4YHTh.
IIpy BO3HMKHOBEHUU TPYAHOCTEN C PpEMEHUWEM WJIM NOHMMaHUEM
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cOpMyIHPOBATH U 3a/1a4 BOIPOCHI PENOJaBaTEIIO

JlaGopaTopHbie [Ipu moarotoBke k mabopaTopHBIM paboTaM CleAyeT O3HAKOMUTBCS C
3aHATUS METOJIMYECKUMHU PYKOBOJCTBAMHU IO pabdoOTe C M3y4aeMbIMU IPOrPaMMHBIMU
KOMIUIEKCcaMi. BaXHO BHHMMATEIbHO O3HAKOMUTHCS C (YHKIHMOHAIOM H
BO3MOKHOCTSIMH JIaHHBIX KOMIUIEKCOB. Ilpu 3ammre mabopaTopHbIX padoT
BAYKHO JIETAJIbHO pa3Ouparbes B TeopeTndeckux acnekrax [1K.

Hoxian [Touck nutepaTypsl U coctaBieHue O6ubnmorpaduu, UCMoIbL30BaHUE OT 3 10 5
Hay4yHBIX pPa0OT, W3JI0KEHWE MHEHHUS aBTOPOB M CBOETO CYXACHHS IO
BBIODAaHHOMY  BONIPOCY; H3JIO)KEHHE OCHOBHBIX  aCHEKTOB  MPOOJIEMBI.
O3HAaKOMUTBCS CO CTPYKTYPOH 1 0hOpMIICHUEM JTOKJIA 1A,

Pedepar [Touck nuTeparypsl U cocraBieHue oudnmorpaduu, UCMIoIb30BaHUE OT 3 710 5
Hay4yHBIX pPa0OT, W3JIOKEHHWE MHEHHUS aBTOPOB M CBOET0 CYXACHHS IO
BBIODAaHHOMY  BONIPOCY; H3JIO)KEHHE OCHOBHBIX  AaCHEKTOB  IPOOJIEMBI.
(O3HAaKOMUTKCS CO CTPYKTYpOil 1 odopMieHreM pedepara.

KomnnokBuym PaGota ¢ KOHCIIEKTOM JIEKIIUH, TOATOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM
U ap.

WuauBunyansnoe  |[Ipu BeIMOMHEHNM MHAWBUIYATbHBIX 33laHUN HEOOXOAUMO CHavaja MpOYUTaTh
JIOMAIIHEE 3aJJaHUE |TEOPUI0 M M3YYWUTh IIPUMEPHI 110 KaKI0M TeMme. Pemras KOHKpETHYHO 3anady,
MIpeIBApUTENILHO CIEeyeT MOHATh, 4To TpeOyercs oT Bac B maHHOM ciydae,
KaKOH TEOpPEeTHYECKHH MaTepual HY)XHO HCIOJIb30BaTh, HAMETUTH OOIIYIO
cxemy peuenus. Eciau Bel pemanu 3agauy «mo o0pasily» pacCMOTPEHHOTO Ha
AYAUTOPHOM 3aHATHUH HUJIU B METOJUYCCKOM ocoouu nmpumMepa, TO KEJIaTCJIbHO
mocie 93Toro o0ayMaTh TMPOLECC peHleHuss U MONpoOOBaTh  PEUIUTH
AHAJIOTHYHYIO 33]]a9y CAMOCTOSITEIHHO.

[ToaroroBka k IIpu moaroroBke K 3aueTy HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCHEKTHI
3a4ery JEKIHHA, pEKOMEHIyEMYIO JTUTEPaTypy, NEpPEeYeHb PECypCOB CETH UHTEPHET.
JIONOTHUTENBHO K M3YYEHUIO KOHCIEKTOB JIEKIMH HEOOXOJUMO MOJIb30BaThCs
yuyeOHMKaMu IO SACPHBIM TEXHOJOrusM. Bmecro «3ayumBaHus» Marepuana
BaYKHO JIOOUTHCSI TOHUMAHUS U3Y4aeMbIX TeM AUCHUIUIMHBIL. [Ipu moaroToBke K
3a4eTy HY)KHO OCBOHWTH TEOpPHIO: pa3o0parb OIpelneNeHus BCeX MOHATHH,
paccMOTpeTh NMPUMEPBI U CAMOCTOSITETIBHO PELIMTh HECKOJIbKO THUIOBBIX 33]au
u3 K&)I(I[Oﬁ TEMEI. HpI/I pEemICHUN 3a/Ja4 BCEraa H€O6XOI[I/IMO KOMMCHTHUPOBAThH
CBOU JICUCTBUS U HE 3a0bIBATh O COJEPKATEIBHON HHTEPIPETALHH.
HOI[FOTOBKaK HpI/I IMOATOTOBKE K JK3aMCHY H€O6XOJII/IMO OPUCHTHPOBATHECA HAa KOHCIICKTBI
HK3aMEHY JeKIUHA, 3a1aud TMPaKTUYECKUX 3aHATUH, PEKOMEHIYeMYIo IJUTepaTypy H
WHTEpHET HCTOYHMKH. BMECTO «3aydynMBaHHsS» MaTepuana BaXHO JOOUTHCS
MMOHMMAHUSI U3y4aeMON JUCIUILITHBL

12. MEPEYEHb HH®OPMAIIMOHHBLIX TEXHOJIOTMH, WCHOJB3YEMBIX IIPHU
OCYHIECTBJIEHUN OBPA3OBATEJIBHOI'O MPOLHECCA 1O JAUCHUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIUMOCTHN)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTHH MPH OCYIIECTBICHUH 00pa30BaTeIbHOTO Mpoliecca Mo
JTUCIIUIINHE OCYIIECTBIISIETCS B COOTBETCTBUU C yTBEpKIeHHBbIM [lonokeHnem 00 OnekTpoHHOU
uHpOpMaLMOHHO-00pa3oBarenbHoi cpene MATD HUAY MUDN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnonbs3yercss nis  peanu3aluu
00pa30oBaTeNbHBIX MPOTPaMM IPH OYHOM, TUCTAHIMOHHOM U CMEUICHHOM pEeXUME OOYyYeHHSs.
Cucrema peannsyer clieTyolre OCHOBHbIC (DYHKINH:

1) Coznianue ¥ ynpabieHHE KJ1accaMy,

2) Co3maHue Kypcos,

3) Opranuzanus 3aucy yyaimuxcs Ha Kypce,

4) [TpenocraBnenue nqoctymna K yaeOHbIM MaTepHaiam Ui ydaluxcs,

5) [Ty6nukanus 3a1anuil Ui y4eHUKOB,
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6) Orenka 3aJlaHuii yyaluxcs, IpoBeIeHNE TECTOB M OTCICKUBAaHUE ITporpecca o0yueHus,
7) Opranu3anys B3auMoJeHCTBUS YHaCTHUKOB 00pa30BaTEIbHOTO MPOLEcca.

Cucrema HHTCTpUPYCTCA C OOMNOJHUTCIbHBIMU CCPBUCAMU, OGGCHG‘-H/IBaIOH_[I/IMI/I BO3MOXHOCTb
UCIIOJIb30BaHUs TaKuX (YHKIMH Kak pabouuil KaleHAapb, BHUACO CBsI3b, MHOIOIOJIB30BATEIBCKOE
peIaKTUPOBaHKUE JIOKYMEHTOB, CO37aHUe (OPM ONMPOCHUKOB, MHTEPAKTHBHAS JOCKA JUIS PUCOBAHHMSI.
ABTOpH3aLUs OJIB30BATEICH B CHCTEME OCYLICCTBISICTCS HOCPEICTBOM KOPIIOPATHBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUL

HpI/I OCYHICCTBJICHUU 06pa3013aTeJ15H0r0 mnmponecca 1o AJUCHUINUIMHE HCIIOJIB3YIOTCA CIICAYIOIIUC
I/IH(i)OpMaHI/IOHHI)Ie TCXHOJIOTHH:

— IHPOBCACHUC JICKUIMH U IPAKTUICCKUX 3aHATHH C UCHOJIB30BaHUEM CﬂaﬁH'HPCBCHTaHHﬁ;

— HCIIOJIb30BAHHEC KOMIIBIOTCPHOI'O TCCTHPOBAHUA,

— OpraHu3anusa BBaHMOHeﬁCTBHH C O6y‘IaI-OH_[I/IMI/IC$I IMoCPCaACTBOM BHCKTpOHHOﬁ rmoutsl u SMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

— Penaxrop npesenranuii Microsoft PowerPoint;
— bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JloxaneHas KOMIIBIOTCpHAA CCTh U riao0ajibHas CETh I/IHTepHeT.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JlocTymn K 3J€KTPOHHBIM OMOIMOTEYHBIM pecypcaM U 3JIeKTpoHHOU Oubnmoreuynoit cucreme (3BC)

OCYIIECTBJISIETCS TOCPEACTBOM CIIEUANBHBIX pa3fenoB Ha odunuansHoMm caite MATD HUAY

MU®U. ObecniedeH AOCTYN K 3IEKTPOHHBIM Kataioram 6ubmanoreku MATD HUAY MUOU, a takxke

ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX

JIOTOBOPOB € MpaBooOaaTeNIIMU y4eOHOH M y4yeOHO-METOIUYECKOM JUTepaTypbl, METOINYECKHX

ocoouii:

1) Nudopmannonnsie pecypcel Cetn Koncynbrant Ilmoc, www.consultant.ru (uHpopMarus
HOPMATHBHO-TIPABOBOTO ~ XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX |
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI);

2) DNeKTpOHHO-OUOIMOTEeUHAS cucreMa HUAY MUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBbC «M3narensctBa Jlanby, https://e.lanbook.com/;

4) OnekTpoHHO-O0nbmoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OneKTpoHHO-0ubnmmoTeyHas cucrema elibrary» (9BC elibrary);

6) basosas Bepcust 9bC I[PRbooks, www.iprbooks.ru;

7) baswl nanHBIX «JnekTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;

8) DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «AMbOykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf 5
9) OnexkTpoHHO-O0ubMmoTeunas cucrema « 9bC FOPAUT», http://urait.ru/.

13. OIIMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOWM JJIsI
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JTUCHUIIJIMHE

1. VwueGnas nabopatopus «MexaHUKay.
2. AymuTopHbIi (OHI MHCTUTYTA.
3. bubnuoteunslii GoHI MHCTUTYTA.

14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI
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14.1. Ilepeuenv o00pazoeamenbHLIX MEXHONO2UI, UCROILIYEMBIX HPU  OCYULECEIEHUU
o0pazoseamenbHo20 npoyecca no OUCYUnIUHe

Ha nexuusix ¥ ceMHMHapax MOCTOSIHHO MCIIOJIB3YIOTCS CIEIYIOIME HHTEPAKTUBHbBIE METO/Ibl O0yUeHUS:
JHCIIYT, TPYIINOBAas JUCKYCCHs, Ae0aThl, MO3TOBOM IITYpM, MPOOJIEMHAsl U MHTEPAKTHBHAS JIEKIIUH.

14.2. @opmul opzanuzauuu camocmoamenvHol padoomesl 0dyuaruuxca (memol, 6bIHOCUMbBLE 015
CAMOCMOAMENbHO20 U3YYEHUA; BONPOCHL O/ CAMOKOHMPONA; HMUNOGvle 3A0aHUs 0/
camonpogepKu)

WNuuBHTyanbHbIe TOMAIITHUE 330aHUs 10 TEMaM:
1. KuHemaTHKa MaTepHAJIbHON TOYKHU
1. HeGombmioe Teo 6pocatoT ¢ 00pbiBa FOPHU30HTAIBHO € HAYaIbHOM cKopocThio V, (0)=V,.

[IpeneOperasi COPOTUBIEHUEM BO3/1yXa, HANTH MPOEKIIMIO CKOPOCTHU TeJIa HA OCh HAIMIPABJICHHYIO
BEPTUKAJIBHO BBEPX B 3aBUCUMOCTH OT BPEMEHHU.

2. 3aBHCHMOCTb KOOP/JIMHAT YACTUIILI OT BPEMEHH ONMCHIBAETCS 3aKOHOM: X(t)=l+kt, y(t)=c+bt-at® u
z2(t)=0,rzae a, b, ¢, |, k— xoncranTsl. OnpenenuTs TPACKTOPUIO JACTUIIBL.

3. Ha pucynke npezacraiieH rpadpuk v(M/C)

3aBUCUMOCTH IPOEKIUU CKOPOCTH
YaCTUIIbl, JBUXKYILENUCS BAOJb OCH X, OT
BpeMeHU. OnpenenanTe NpoeKIo
CpeIHel CKOPOCTH YacTULIbI 32 4
CEKYH/IbI.

4. 3a Bpems T = 10 ¢ Touka mpoluia MoJIOBUHY OKpYyx)HOocTH paguyca R = 160 cm. Haiitu 3a 310 Bpems
CpeHee 3HaU€HHUE MOJYJIsSI CKOPOCTH.

5. HeGompioe Temno OpormreHo mox yriioMm o = 60° K TOpU30HTY ¢ HadanbHO# ckopocThio V, =10 m/c.
ComnpoTHBIEHHEM BO31yXa IpeHebpeyb, IPHHATh YCKOpeHHe cBoO0IHOTo magenus g =10 wm/c?

Paanyc KpuBU3HBI TPAEKTOPUH T€Ia B TOUKE OpOCaHMs paBeH

6. KOMIOHEHTBI CKOPOCTH YaCTHUIBI U3MEHSIOTCS TI0 3aKOHAM: Vy = 2t3, m/c; vy = —4t, M/c; v; = 25, M/c.
Haiitu cpeanmii BEKTOp YCKOPEHUs 3a IPOMEXYTOK BpeMeHH oT t1 =3c not2 =5 c.

7. YacTtuiia IBUXKETCS 10 OKPY>KHOCTH C ITOCTOSIHHOM 10 MOy 0 ckopocThio. Kyna HanpasieH
BEKTOP €€ YCKOPEHUS?

8. J[BIIKEHHE MaTepHATbHON TOUKH IPOHCXOIHT 110 3aKoHy: X =5t Y=4+2L Vckopenne TouKH B
MoMeHT Bpemenu t=1,0 ¢ paBHo:

9. 3a nepBbIe 8 ¢ PAaBHOYCKOPEHHOTO JIBUJKEHUS U3 COCTOSIHUS MIOKOsI MaTeprasbHas TOUYKa MpoIa
18,5 m. CkoJIbKO OHA MPOUJIET 3a BTOPBIC 8 ¢, €CITM XapaKTep JBMKCHUS HE U3MCHHJICS?

10. 3a Bpemst T = 10 ¢ Touka mpoIia MoJIOBUHY OKpYXHOCTH panuyca R = 160 cMm. Haiitu 3a sTo
BpEMsI MOJIYJIb CPEHET0 BEKTOpa CKOPOCTH.

11. Teno Gpocunu oA yriom O = 30° k TOpPU30HTY co ckopocThio V =20 m/c. [IpeneOperas

COIIPOTHBIICHUEM BO3/yXa, HAWNTH TAHTCHIIMAIBHOE YCKOPEHUE Tejla B TOUKE OpOCaHMs.
12. Touka M ABMXKeTCS TIO CIIUPAIH C TIOCTOSTHHOM

TI0 BEJIMYMHE CKOPOCTHIO, B HAITPABJICHUH,

yYKa3aHHOM cTpelikoid. [Ipu atom Bennunza M

HOPMAaJIbHOTO YCKOPEHHUS ...

13. JIBukeHue MaTepralibHOW TOUYKU MPOUCXOJIUT MO 3aKOHY: X = 5t?, Yy=4+2 JlanHoe ABIKEHNUE
SABJISIETCSL:

14. Ha pucynke npezacraBieH rpapuk vx(M/C)

3aBUCUMOCTH IPOEKIIMU CKOPOCTH
YaCTHULbI, ABHKYLIEHUCS BJOJIb OCH X, OT
BpeMeHu. Onpenennrte NpoeKLnIo
CpelHel CKOPOCTH YaCTHIIBI 3a 2
CEKYH/BbL.
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15. 3a mepBble 2 ¢ paBHO3aMEAJICHHOTO JIBUKEHUS C HAaYaJIbHOM cKopocThio 10 M/c MaTtepuaibHas
Touka npouria 10 M, mpu 3TOM HampaBJIeHUE IBIKEHUE HE U3MEHsUI0Cch. Ha kakoe paccTosiHue oHa
IIEPEMECTUTCS 3a BTOPBIE 2 €, €CIIN XapaKTep ABUKEHUS HE U3MEHMIICA?

16. HeGomp1moe Temo OpoIieHo moa yriom a=mn/6 kK Topu3oHTy. [Ipenedperas conpoTUBICHHEM
BO3/yXa OIPENEIUTh HOPMAJIbHOE YCKOPEHUE B BEPXHEH TOUKE TPAEKTOPHH.

17. Kamens Opocuiu of yriioM o =60° K
TOPH30HTY €O cKOpocThio V. CpenHee

TaHI'CHIIUAJIbHOC YCKOPECHNE KaMHA <WT> 3a

BpeMs 10JI€Ta OT MOMEHTa OpocKa 10
BEpXHEH TOUKH (COIPOTHBIICHHEM BO3/IyXa
npeHeOpeyb) paBHO:

2. JInHaMHKa MAaTepUAJIbHON TOYKHU
1. Cuna 60 H cooburaer uactune yckopenue 0,8 M/c2. Kakas cuaa cOOBIIUT 3TOi 4acTUIle YCKOPEHHE
2 m/c??

2. Yactua Maccbl M B MOMEHT BpCMCHHU tO HAaYUHACT ABUI'ATHC 10 OKPYKHOCTU paguyca R c

HIOCTOSIHHO# CKOpOCThIO V,, . Haiit cuy F (t) , ICUCTBYIOIIYIO HA YaCTHUILy, [TOCJIE Ha4aja JABUKCHUS.

3. Ha nomy nudra, 1BHXKYILErocs ¢ yCKOpeHHEM a BEPTUKAIBbHO BBEPX, JIEKHT I'py3 Maccoil M. Yemy
paBeH Bec 3TOro rpysa?

4. Ilox neiictBueM cuiibl F,, neficTByOMIEH NapaieTbHO HAKIIOHHOMN TIIOCKOCTH, TENO0 MacChl M

TalaT BBEPX IO HAKJIOHHOM IUIOCKOCTHU € ITIOCTOSIHHOW CKOpPOCTBIO v . Haiitu cvity TpeHus,
JIEMCTBYIOIYIO Ha TEJIO CO CTOPOHBI IUIOCKOCTH, COCTaBJIAIOLIEH yron & ¢ ropu3oHToM. (Ock X
HalpaBjIeHa BHU3 110 HAKIIOHHOM IJIOCKOCTH).

5. Yactuia maccsl M mpolinia MOJ0BUHY OKPYKHOCTH paguyca R C MOCTOSTHHOM CKOPOCTBIO V .
Monynb cpeiHero 3Ha4YeHUs! BEKTOpa CUJIbI paBEeH

6. bpycok maccoii M =3,0 kT, M
HaxXOJAIIuics Ha
TOPU30HTAJIEHOM CTOJIE, CBSI3aH

HEPACTSKUMOU HUTBIO ¢ OPyCKOM ﬂm

Maccoir m=2,0 kr. Hutp

NEepEeKUHYTa Yepe3 TIaaKuil OJIoK.

[Tpu xakom ko3¢ puneHTe Puc.2.5

Tpenus Mexay opyckom M u

CTOJIOM HAa4YHETCS TBUKEHUE

OpycKOB

7. TloposHuii rpy30Boi aBTOMOGKIIL Maccoii 4 T Hayan ABMKeHHe ¢ yckopenueM 0,3 m/c?. Kakosa
Macca rpysa, IpHHITOro aBTOMOOMIIEM, €CITU MPU TOW e CHUJIE TSITU OH TPOraeTcs ¢ MecTa ¢
yckoperueM 0,2 m/c??

8. Ha mony nmudyta, MBIKYIIETOCS C YCKOPEHHEM & BEPTHUKAIBHO BHH3, JISKUT TPy3 Maccor M. Uemy
paBeH Bec 3TOro rpysa’?

9. Ilox nelicTBUEM CHIIBI If0 , ICMCTBYIOIIEH NapaieIbHO HAKIIOHHOM IIJIOCKOCTH, TE€JIO0 MacChl m

TallaT [0 HAKJIOHHOW IVIOCKOCTH € TOCTOSIHHOW CKOPOCThIO U . HaliTh cuily HOpManbHOM peakuuu
OTIOPBI, IEUCTBYIOIIYIO Ha TEJIO CO CTOPOHBI IIJIOCKOCTH, COCTaBIISIONIEH Yol & C TOPU30HTOM. (
Ocp Y HampaBiieHa BBEpX MNEPHEHANKYISIPHO HAKJIOHHOM MIIOCKOCTH).

10. Yactuua Maccel M mpolia TpyU YeTBEPTH OKPYKHOCTH paaunyca R € moctosiHHOM ckopocThio V.
Monynb cpeHEro 3HaUeHUs BEKTOPA CUJIbI PaBEH

11. Cucrema rpy30B, COETUHEHHBIX

HEPACTSKUMBIMU HEBECOMBIMU

HUTSMU, IBHKETCS TaK, KaK

II0Ka3aHO Ha pucyHke. Hute o "
CKOJIB3UT 10 HETIOJABHKHOMY OJIOKY I
6e3 Tpenus. Yemy paBeH MOAYIb i 3|:|

YCKOpPEHUS KaX10ro rpysa
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CHUCTEMBI?

14.3. Kpamkuiit mepmunonozuyeckuit ciosaps

AOCOIIOTHOE IBUKEHUE - ABM)KEHUE TEJIa OTHOCUTENIBHO YCIOBHO HETIOABM)KHOM CUCTEMbI OTCUETA.
AOGCONIOTHO TBEpIOE TENO - CUCTEMa MaTepHUaJbHBIX TOYEK, PACCTOSHUE MEXAYy KOTOPBIMU HE
U3MEHAIOTCS. B JIaHHOM 3ajade. AOCOJIIOTHO TBEpAOE TEJIO 00JadaeT TOJIbKO IMOCTYHATEIbHBIMH U
BpalaTeIbHBIMU CTEIIEHIMHU CBOOO/IBI.
Bec tena - B gusuke - cuia, ¢ KOTOPOH Tea0, HaXOJsIIeecss B CUIOBOM (TPaBUTAL[IOHHOM) IIOJIE,
JNEICTBYEeT Ha TOPU3OHTAJIBHYIO OINOPY WM pacTATMBACT BEPTUKAIbHBIM IOJIBEC. 3HAYUT, BEC
IIPWIOKEH K OIOPE, K IMOABECY, HO HE K TEILy.
BpamaresqbHoe ABUKeHHE BOKPYI OCH — JIBUJKEHUE, IIPU KOTOPOM TPAEKTOPHM BCEX TOYEK TeJla
ABIISIOTCSL OKPY)KHOCTSMU C LIEHTPaMHM, PAclOJIOKEHHbIMH Ha OJHOM MNpsIMOM (OcH BpalleHus), u
JEKAUMMU B INIOCKOCTAX, NEPHEHAUKYIISPHBIX 3TOU MPSAMOM.
Bropas xocMuueckas CKOpOCTb - MHUHHMMAallbHasi CKOPOCTh, KOTOPYIO HEOOXOJMMO COOOIIUTH TEmy,
HaXOJAUIEMYCsl Ha TIOBEPXHOCTH 3eMJTH (MJIM MHOTO MAacCHBHOTO TeJa), YTOOBI OHO BBIILIO U3 CheEpHI
IPAaBUTAlMOHHOTO JIeHCTBUS IUIaHETHl (T. €. YJaJIWIOCh Ha TaKO€ pPACCTOSHUE, NPU KOTOPOM
NPUTSHKEHUE K 3eMie MTPEHEeOPeKUMO Majio). Y MOBEPXHOCTH 3€MJIM BTOpasi KOCMUYECKass CKOPOCTh
paBHa 11.2 km/c. Bropas kocMuueckast CKOPOCTb HE 3aBUCHUT OT HAlPaBJICHUs, B KOTOPOM 3aITyCKAETCs
TEJO.
Bropoii 3akoH HbloToHa - (u3Myeckuii 3aKOH, B COOTBETCTBUHM C KOTOPBIM YCKOPEHHE,
npuodperaeMoe MaTepualbHON TOUKON B MHEPLUAIbHON CHUCTEME OTCUETa, IPSIMO MPONOPIHUOHATIBHO
neicTByromeil Ha Teno (paBHOJEHCTByoIIEi) cuiie, 0OpaTHO NPONOPLHMOHAIBHO Macce Tena, U
HAINpaBJICHO B CTOPOHY JEHCTBHSA CHIIBL. B Takoil (opMe 3aKOH MPUMEHHMM TOJIBKO JUISL TEJl, Macca
KOTOPBIX MpH JBMKEHUU He MeHseTcs. bomee oOmas ¢opmynupoBka BToporo 3akoHa HproToHa
IJIACHUT: CKOPOCTh U3MEHEHUSI UMITYJIbCA TeJla IPSIMO MPOIOPLMOHAIIBHA JEHCTBYIOLIEN CUIIE.
JIBukeHMEe MaTepuaibHOW TOYKM 10 OKPYKHOCTH - JIBJKEHHME MAaTEpUAIbHOM TOUYKH, KOTAa
TPACKTOPHUEH TOUKH SIBIISIETCS] OKPYKHOCTh. ITO MPOCTEHIIIHI CITydail KPUBOJIUMHEHMHOTO JIBHKECHHUSI.
JluHamuka - pas3gen MEXaHWKH, M3y4daloUluil BIMSHHE B3aUMOJEHCTBUN MEXAYy TEJNaMH Ha HX
MeXaHMYEeCKOe JBMKEeHHE. J[MHaMuKa OTBeYaeT Ha BOMPOC: NMOYEMY JBUKETCS Tela0? DTO MpUUMHHAS
4aCTh MEXAHUKHU.
J{luHaMH4YeCcKHue YPpaBHEHUsl ABHMKEHHMs — OTO BTOpOM 3akoH HpIOTOHA, 3amMcaHHbId 11 TaHHOTO
Tena. OTH YpPAaBHEHMsI MOXHO 3alKcaTb B BEKTOPHOM BHUJAE M B IMPOCKUUAX HA OCH KOOPAMHAT.
CocraBieHue U pelleHre TakKuX ypaBHEHH — IJlaBHas 3aJa4ya JUHAMUKH.
3aKkoH BCeMHMPHOro TAroTeHMs (OTKpPHIT HBIOTOHOM) TIJlacUT: cuila B3aUMOJECHCTBUS JIBYX
MaTepuaibHBIX TOYEK MPSMO MPOMOPIHOHAIbHA MaccaM 3THX TOYEK, OOpaTHO MPOIOpLHOHAIbHA
KBaJpaTy pPAacCTOSIHMS MEKIy HUMHU M HallpaBl€HA BJOJIb NPSIMOW COEIMHSIONIEN TOYKU. Macca,
burypupymoias B 5TOM 3aKOHE, Ha3bIBAETCs TPaBUTAILIIOHHOM.
3akoHbl Hpl0TOHA - TpH 3aKOHAa, JIEKaIIME B OCHOBE KJIACCUYECKON MeXaHUKU. 3akoHbl HploTOHA He
JTOKa3bIBAIOTCS B MaTeMaTUUYECKOM CMBICIIE, a SBJSIOTCS 0000IIeHneM onbiTa. BriepBble 3TH 3aKOHBI
Oobun copmynupoBaHbl HbIOTOHOM B 3HAMEHHUTOM Tpyle «MareMaTHUecKue Havajga HaTypajJbHOMN
bunocopun» (1687).
3akoHbI coOXpaHeHHsl - (yHIaMEHTaIbHbIE (U3UUECKUE 3aKOHBI, COIVIACHO KOTOPHIM B 3aMKHYTOMH
(M30JIMPOBAHHO) CUCTEME HEKOTOphIe (PU3MUECKHe BETUUMHBI HE U3MEHSIIOTCS C TEYEHHEM BPEMEHHU
IIPU BCEX B3aUMOJEHCTBUAX, NPOUCXOASIIIMX B 3TOM cucreMe. B mexaHuke HproToHa 3aKoHBI
COXPAHEHHs BBIBOJATCA U3 3aKOHOB HBIOTOHA, SIBIISIFOTCA WX CIIEICTBHEM.
3aKoH coXpaHeHHsI HMITYJIbCa - 3aKOH MEXAHUKH, B COOTBETCTBMM C KOTOPBIM: BEKTOpHasi cymma
UMITYJIBCOB T€J 3aMKHYTOM CHCTEMBI OCTAE€TCS MOCTOSIHHOM NMpH JIIOOBIX B3aMMOJAEHUCTBHUAX ITHX TEl
MeXIy coO0oi. MImynbc MOKET TOJIBKO MepepactpenesiThCsl MeXIAy TellaMH CUCTeMbl. B mMexaHuke
9TOT 3aKOH BBIBOAMTCA U3 3aKOHOB HbIOTOHA. 3a mpenesnaMn MEXaHUKH 3aKOH COXPaHEHHS MMITYJIbCa
HY)KHO paccMaTpuBaTh KaK CaMOCTOSITEJIBbHBIM ONBITHBIM IPUHIMII, HECBOAALIMICS K 3aKOHaM
HerotoHa. 3aKk0H COXpaHEHHS UMITYJIbCA €CTh CIEICTBUE OJHOPOIHOCTH IIPOCTPAHCTBA.
3aKoH coXpaHeHHs W NpeBpPallleHUs IHEPTHH - OOIIMIA 3aKOH MPUPOJIBI, OJTUH U3 OCHOBHBIX 3aKOHOB
ectecTBO3HaHMA. COTJIaCHO ATOMY 3aKOHY YHEPTHsI JIFOOOW 3aMKHYTOU (M30JIMPOBAHHOM) CHCTEMBI TTPH
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BCEX MpOIEeccax, MPOUCXOASIINX B CHUCTEME, OCTAETCA IOCTOSHHOW. ODHEpruss MOXKET TOJBKO
NEePEeXo/IUTh M3 OJHOW (OPMBI B OPYTYI0 U TMepepaclpeicisThCs MEXIy 4acTsIMH cuctemsbl. Jlis
HE3aMKHYTOW CUCTEMBI yBEIWYeHUE (MM YMEHBILICHHE) €€ SHEPTHH PaBHO yOBLIH (MJIM BO3PACTAHHIO)
SHEPIHM B3aMMOJICUCTBYIOIUX C HEW Tel M (PU3NUECKHX Mojed (CM. Takke OHeprus). 3aKoH
COXPAHEHHUsI DHEPTUH CBA3aH C OAHOPOJAHOCTBIO BPEMEHH.

3aK0H COXpaHEHHsI MACChl - 3aKOH KJIACCUYECKOM MEXaHUKHU, B COOTBETCTBHM C KOTOPBIM IIPU
TOOBIX MpoIieccax, MPOUCXOAIINX B CHCTEME Tell, €€ Macca OCTaeTCsl HeM3MEHHOW. B criennansHOU
TEOPUH OTHOCUTEIBHOCTH 3TOT 3aKOH IOCJIE€ OTKPBITHS B3aMMOCBSI3M MAacChl U SHEPTHM MOJBEPICs
nepeocMbIciaeHu0. Kak BBIACHWIOCH, BCAKOE BBIIEJIEHUE WIH MOTJIOIIEHHE YHEPTUUA COMPOBOKAACTCS
U3MEHEHUEM MaCChI.

3aKkoH coxpaHeHHs] MeXaHMYeCKOW IHeprum - GU3NYECKU 3aKOH, B COOTBETCTBUU C KOTOPBHIM: B
3aMKHYTOM CUCTEME, B KOTOPOU HE ACUCTBYIOT CHJIbI TPEHUS U COIPOTUBIIEHUS, CYMMa KUHETUYECKON
Y IOTEHIIUAIbHOW SHEPTUH BCEX TEJI CUCTEMBI OCTAETCS BETUYMHOMN MOCTOSTHHOM.

3aKOH COXpaHEHHMsI MOMEHTa MMIyJbca - (PU3MUECKUN 3aKOH, B COOTBETCTBUU C KOTOPHIM MOMEHT
UMITyJIbCa 3aMKHYTOW CHCTEMBI OTHOCUTEIBHO JIOOOW HEMOJBHMIKHOM TOYKH HE H3MEHSETCS CO
BpEMEHEM. 3aKOH COXPAaHEHHUSI MOMEHTA UMITYJIbCA €CTh IPOSBICHUE U30TPOITHOCTH ITPOCTPAHCTBA.
HNHepTHOCTB - CBOICTBO MaTepUaIbHBIX 00BEKTOB MPUOOPETATh pa3HbIE YCKOPEHHSI MPU OJUHAKOBBIX
BHEIIHUX BO3JCHCTBUAX CO CTOPOHBI APYIMX Tell. Mepol MHEPTHOCTH Tejla B IOCTYIATEIbHOM
JBUKEHUH SIBIISIETCS] €I0 Macca, a PU BpalaTeIbHOM JIBM)KEHUH — MOMEHT HHEPLUU.

WNHuepuumanpHas cucremMa OTCYETa - CHCTEMA OTCYETa, B KOTOPOW TEJIO HAXOAUTCS B IIOKOE HIIU
JBUKETCS PAaBHOMEPHO U MPSMOJIMHENHO 10 T€X IOp, MOKAa HAa HEro He JCHCTBYIOT APYrUe Tejla UiIu
3TO AelicTBUE cKoMIeHcHpoBaHO. CMbICH nepBOro 3akoHa HbroTOHA B yTBEp)KIEHUU CYIIECTBOBAHUS
TaKUX CUCTEM OTCYETA.

KunemaTuka - pasjesn MexaHMKH, U3y4arolMil reOMETpUUeCcKUe CBOMCTBA JIBM)KEHUS Tes 0e3 yuera
UX Macc W JEHCTBYIOIIMX Ha HHUX cui. KuHemaTuka ucciemayeT CrnocoObl ONMUCAHUS JBIKEHUH U
CBSI3€M MEXIy BEIIMUMHAMM, XapaKTEPU3YIOIIMMHU 3TU JBIKeHUsa. KuHeMaTnka oTBeuaeT Ha BOIPOC:
Kak JBIKeTcs Teno? (cp. ¢ JuHaMukoi).

Kunematndeckue ypaBHEHUs JIBIKEHUS — STO 3aBUCHMOCTb pPauyC-BEKTOpa MaTepUATIbHOW TOYKH
WIK €€ KOOpAWHAT OT BpeMeHUu. OCOOEHHO MIMPOKO HCHONB3YIOTCS KHHEMAaTUYECKUE ypaBHEHUS
PaBHONIEPEMEHHOTO JBUKEHHUS.

Kunernyeckasi JHeprusi — >HEprusi MEXaHUYECKOM CHUCTEMBI, 3aBHUCSIIAsl OT CKOPOCTEH €€ TOYEK.
Eciu Teno Macchl M JIBUKETCS CO CKOPOCTHIO V, TO €r0 KHHETHYECKas YHEPTHs paBHa MVZ/2.
Ko3gduunent TpeHuss — OTHOIICHHE CUJIBI TPEHUS K CUJIE HOPMAJIBHOM peakuuu (WiIu K CHIle
HOPMAJILHOTO JIaBJICHUS, MPWKUMAIONIEH TPYyIIHECs IMOBEPXHOCTH APYr K JApyry). Beipaxkaercs
OTBJICYCHHBIM O€3pa3MEepPHBIM YUCIIOM (cM. Takxke TpeHue).

JInHeliHasg CKOpPOCTh - CKOPOCTh OTJAEIBHOM TOYKHM BPAIIAOIIEroCs TeJa, 3aBUCALIas OT YIJIOBOH
CKOPOCTH U PACCTOSHMS OT TOYKHM JI0 OCU BpalleHHs. JIMHelHas CKOpOCTh MaTepualibHOW TOUKH
YUCJIEHHO PaBHA PACCTOSIHUIO, KOTOPOE TOUKA MPOXOIUT B €AMHUILY BPEMEHH.

Macca — Mepa MHEPTHBIX M TPaBUTAIMOHHBIX CBOWCTB Tena (cM. MHepTHOCTh, 3aKOH BCEMHPHOTO
TArOoTeHus1). Macca He 3aBUCUT OT CKOPOCTH.

MarepuanbHoii TOYKON Ha3bIBaeTCs TeNO, pa3Mepsl U ¢GopMa KOTOPOrO B JaHHOHM 3amade He
CyILIECTBEHHBI. MaTepuanbHyI0 TOYKY 4aCTO Ha3bIBAKOT TEIOM.

MrHoBeHHas: CKOPOCTh - MpeJeN CpelHell CKOPOCTH 32 OECKOHEYHO Masblii MPOMEXYTOK BPEMEHH.
MrHoBeHHasi CKOPOCTh HapaBJI€Ha MO KacaTeIbHOW B TAHHON TOUKE TPACKTOPHH.

MrHoBeHHas yrioBas CKOPOCTb - MPEIEN, K KOTOPOMY CTPEMUTCS CPEAHsIsl yriioBas CKOPOCTb MPHU
OCCKOHEYHOM YMEHBIIICHHH TPOMEKYTKa BPEMEHH. MTHOBEHHYIO YTJIOBYIO CKOPOCTh MOXHO HaWTH,
TakuM 00pa3zoM, Kak MPOU3BOJHYIO OT yTJia TOBOPOTA MO BPEMEHH.

MexaHuka - OCHOBHOM pa3zien (M3HKH; HayKa O MEXaHMYECKOM BMKEHHHM MaTepUalbHBIX Tel U
MPOUCXOASIINX B3aUMOJCUCTBUSAX MEXIYy HUMH. B pe3ynbTaTe B3auUMOJEHCTBUS H3MEHSIOTCS
CKOPOCTH TeJl uiu Tena nedopMupyrorcs. MexaHuka MoapasJensercs Ha CTaTUKY, KUHEMaTUKy U
JTUHAMUKY.

MexaHuka Tea NepeMEHHOW MacChl - pa3/iesl MEXaHUKH, U3YYarOlui ABUKEHUS TEJ, Macca KOTOPBIX
U3MEHSIETCS C TEYEHUEM BPEMEHHU BCIIEICTBUE OTACJICHHS OT Teja (WIM MPUCOCIUHEHUS K HEMY)
MaTepUalbHbIX 4YacTUL. Takue 3aJaud BO3HHMKAIOT NPHU JBH)KECHUM PAKET, PEAKTUBHBIX CAMOJETOB,
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HeOecHBIX Tenl U Ap. JIBIKeHHe Tena MepeMEHHON Macchl ONMHMCHIBACTCS ypaBHEHHEM MelepcKoro,
KOTOpO€ sIBJIAE€TCSl 000OLIEHHMEM BTOpPOro 3akoHa HploTOHa myTeM BBEAECHHS B 3TO ypaBHEHUE
PEaKTUBHOM CUJIBI TATH.

MomeHT cuiibl OTHOCUTENBHO Touku O onpenensiercss Kak BEKTOPHOE MPOU3BEIEHUE PaJANyC-BEKTOPA
T€Ja Ha BEKTOP CUiIbl. MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHUs (HE IyTaTb C MOMEHTOM CHJIbI
OTHOCHUTEJIBHO TOYKH!) 3TO — NPOU3BEJCHHE CHUJIbl Ha IJIeuo (KpaTdaiilllee paccTOSIHME OT JMHUU
JICHCTBHSI CWJIBI JI0 OCH BPAILLECHHs, IPYTMMH CIOBaMH, JJIMHA IEPIECHIUKYISIPA, ONYIIEHHOIO H3
Toukn O Ha JIMHUIO AEUCTBHS CHUJbl). MOMHO IOKa3aTh, YTO MOMEHT CHJIbl OTHOCHUTEIBHO OCH
BpallleHUs, npoxoasmei yepe3 Touky O, ecTb NPOEKIUsl MOMEHTa CHJIbl OTHOCUTENbHO Touku O Ha
3Ty ocb. (Cp. ¢ nonstueM MomeHT numnyincal)

HennepuuajabHas cucTeMa O0TCYeTA - CUCTEMA OTCUETA, B KOTOPOW HE BBIIIOJIHAETCS IEPBbIM 3aKOH
Herorona. HenHepuumanpHas cucrema OTCYETa ABUXKETCS C YCKOPEHMEM OTHOCHUTEIIBHO HEKOTOPOM
MHEPLHAJIbHOW CHCTEMBl OTCYeTa. BaKHBIM KIaCCOM HEHWHEPLMAIBHBIX CUCTEM SBISAIOTCA
BpaLIAIOLIUECs CUCTEMBI OTCUETA.

HopmanbHoe yckopeHue - COCTaBJIsIONIasl yCKOPEHUs, HallpaBJICHHAs BAOJIb HOPMaIU K TPA€KTOPUU
JBWKEHHsS B JaHHOW Touke. HopmallbHOE YCKOpEHHE XapaKTepHU3yeT H3MEHEHHE CKOpPOCTH I10
HaIPAaBJICHUIO.

OTHOCUTENbHOE ABM)KEHHUE - JBM)KEHHE TOYKM WJIM Tela OTHOCUTENIBHO MABMXKYILEHCS CUCTEMBI
OTCYETA.

ITapoii cui1 Ha3bIBaeTCA CUCTEMA, COCTOSINASL U3 JBYX CHJI PaBHBIX 110 MOAYJIIO M IPOTUBOIOJIOKHBIX
10 HaNpaBJICHUIO, IMHUU JACHCTBUS KOTOPBIX B OOLIEM ClIydae HE COBIAJAIOT.

[TapayurenorpaMm CHII - F€OMETPUYECKOE NIOCTPOEHUE, BBIPAXKAIOLIEE 3aKOH CIIOKEHMs cuil. Bekrop,
U300pakalolui  CUIly, paBHYIO TI'€OMETPUYECKOH CcymMMe JBYX CWJI, SBISETCA JUAaroHajbio
napajuiesaorpamma, HoCTpOEHHOI0 Ha 3THX CUJIaX, KaK Ha €ro CTOpOHaX.

[TepBas kocMHYecKasi CKOPOCTb - MHUHHMMAallbHas CKOPOCTb, KOTOPYIO HEOOXOAMMO COOOIIUTH Tey,
HaXOJAIIeMyCsl B TPAaBUTALMOHHOM I0jie 3eMJIM (MM MHOTO MAacCHUBHOIO Te€ja), YTOObI OHO CTajo
UCKYCCTBEHHBIM CIYTHHUKOM IUIAHETHI, T. €. JIBUTaJOCh MO KPYyroBoil opobure. BOmm3u nmoBepxHOCTH
3emun epBasi KOCMUYeCcKast CKOpocTh paBHa 7.91 km/c.

ITepBoiif 3akoH HproToHa (oTKphIT [anmneeM) - ¢uU3MUECKUd 3aKOH, B COOTBETCTBHU C KOTOPBIM
MaTepualibHasl TOYKA COXPAHSIET COCTOSHME ITOKOS MJIM PAaBHOMEPHOTO JBHKEHHMS IO T€X IOp, MOKa
BHEIIHHME BO3JECHCTBUS HE U3MEHST 3TO COCTOSHUS.

IlepemenieHneM Ha3bIBae€TCs BEKTOP, IPOBEACHHBINM U3 HAaYAJIBHOW B KOHEUHYIO TOUKY TpaekTopuu B
ClIy4ae MpsIMOJIMHENHON TPaeKTOPUH MOAYJb BEKTOpA MEPEMEIIECHUS PAaBEH MPOMIEHHOMY ITyTH.
IlepeHOCHOE IBMKEHHE - JIBM)KEHHME YCIOBHO ITIOJBHMYKHOM CHCTEMBI OTCHETA II0 OTHOLIEHUIO K
WHEPLHAIBHON CUCTEME OTCUETA, YCIOBHO NPUHATON 3a HEMOABHKHYIO.

IloTeHumanpHass JHEPrus - 4YacTh MEXAHWYECKOW OJHEpPruM Teja, 3aBUCALIAs OT B3aUMHOTO
PacroJIOKEHUS €€ YaCTEN U OT UX IMOJIOKEHUH BO BHEIIHEM CHUJIOBOM ToJie. YHCIIEHHO MOTEHIMaIbHAS
SHEpPrusi CUCTEMBbl B JaHHOM COCTOSHUU paBHa paboTe, KOTOPYI MPOMU3BEAYT ICHCTBYIOIIME Ha
CUCTEMY CHWJIBI IIPU IEPEXOAE CUCTEMBI M3 ITOrO IOJOKEHUS B TO, II€ NMOTEHLMAaJIbHAs SHEPrus
YCIIOBHO ITPUHUMAETCS PAaBHOM HYJIIO.

[TpeoOpa3zoBanus ['anuiest - COOTHOLICHMS, MTO3BOJISIONIME MEPEXOIUTh (B KJIACCMUECKOW MEXaHUKeE)
OT MPOCTPAHCTBEHHO-BPEMEHHBIX KOOPJIUHAT HEKOTOPOTO COOBITHS B OJHON MHEPIUAIBHON cHCTEME
oTcYeTa K MPOCTPAaHCTBEHHO-BPEMEHHBIM KOOPAMHATAM 3TOTO K€ COOBITHS B APYrod MHEPIHAIbHON
CHUCTEME OTCUETA.

[TpyHIMII OTHOCHUTENBHOCTH KJIACCHUUECKOM MEXaHMKH - noctynar I'.['anuies, coriacHo KOTOpOMy B
JTH00BIX MHEPIUAIBHBIX CHUCTEMAax OTCYETa BCE MEXAHWYECKUE SIBJICHMSI MMPOTEKAIOT OJAMHAKOBO MpHU
OJIHUX U TE€X K€ YCIOBHUSX.

[IpocTpaHCcTBO M BpeMs - OCHOBHBIE (DOPMBI CYIIIECTBOBAHUS MaTepun. ITo HUiIocoPCcKrue KaTeropuw,
B (pusuke oHu He ompexersoTcs. CoryiacHO TEOPUH OTHOCHUTENBHOCTU I'€OMETPHUYECKHE CBOMCTBA
IIPOCTPAHCTBA U CKOPOCTh TEYCHMSI BPEMEHU 3aBUCAT OT PACIIPEACICHUS U IBHKECHUS MaTEpUU.
PaBHOmelicTBYIOIIAsA CUila - CUIIA, AEMCTBHE KOTOPOM SKBHUBAJIEHTHO JIEHUCTBUIO HA TEJNO HECKOJBKUX
cui. Cuctema CHWJI MMEET PaBHOACHUCTBYIOLIYIO TOJIBKO B TOM ClIydae, €CIH UId HEE CYLECTBYET
TOYKA, OTHOCUTEJIIBHO KOTOPOM TIJIaBHBII MOMEHT CHJI CHCTEMBbI paBeH Hy0. PaBHoxelcTByromas
CHJIa paBHA I€OMETPUYECKOM CyMMeE BCEX CHJI CUCTEMBI M IPUIIOKEHA B IICHTpe npusencHus. Ilapa
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CHUJI HE UMEET PaBHOICHCTBYIOIIEH.

PaBHOMeEpHOE BpalatenbHOE ABUKEHUE - JBUXKEHHUE, IIPU KOTOPOM YIJIbl MOBOPOTA MATEPUATIBHOMN
TOYKH 32 JIF0OOBIEe paBHBIC IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

PaBHOMEpHOE [BMXKEHUE - JBUXKEHHE, MPU KOTOPOM 3a JI0Oble paBHbIE MPOMEKYTKH BpPEMEHU
MaTepuaibHasi TOUKa MPOXOAUT OJIMHAKOBBIE ITYTH.

PaBHoOMepHOe npsiMoJiMHelHOe JABUKEHHEe — TO e caMoe, YTo U PasHomepnoe Osudicenue, eciv
TpaeKTOpUS Tella — IpsiMast JINHUS.

PaBHOMEpHOE IBH)KEHHME MaTe€pUaIbHOM TOYKH 110 OKPYKHOCTHU - JIBU’KEHHE MaTE€pUalIbHOM TOYKH IO
OKPY’KHOCTH, IIPU KOTOPOM MOJYyJIb €€ CKOPOCTH HE€ MEHseTcs. MEHseTcsl TOJIbKO HalpaBiICHHUE
ckopoctu. Ilpm TakoM JBM)KEHHWM MaTepHajbHas Touka O0JIaAaeT IEHTPOCTPEMHUTEIbHBIM
yCKOpeHHeEM. LIeHTpoCcTpeMUTENBbHOE YCKOPEHUE — YaCTHBIN CiIy4ail HOPMAaJIbHOTO YCKOPEHHS.
CB000O1HOE BpallleHHE TBEPIOTO TeJa - BpallleHUE TBEPAOIO Tela, P KOTOPOM HEIOABHKHOM TOUKON
ABJISIETCS LICHTP TSYKECTHU Tea.

Cuna - Mepa MEXaHMYECKOrO JECWCTBUSA HAa MAaTEpUAIbHYIO TOUKY WJIM TEJIO APYIHX TEJ WIH IOJIEH.
Cuna BbI3BIBaET M3MEHEHHE CKOPOCTU Tela WM ero aedopmanuio. B MexaHuke paznudaroT CUIIbI,
BO3HUKAIOIIKE NTPH HEMOCPEICTBEHHOM KOHTAKTE TEJI WJIM Ha PACCTOSHUU MOCPEACTBOM CO3aBAEMBbIX
TenaMu mosied. MoXKHO MOKa3aTh, YTO HA MHUKPOCKOMUYECKOM YpOBHE BCE€ CHIIbI (HAmpuMep, CHiia
yrnpyroctd) oOycioBieHsl monsMud. Cuiia - BEKTOpHAs BEIUYMHA, MOITOMY B KaXKABIH MOMEHT
BPEMEHU OHA XAapaKTEPU3YETCs UYMUCIOBBIM 3HAYEHUEM, HAIIPaBJICHUEM M TOUKOW MNpuioxeHus. B
MeXaHMKe Npupoja cui He paccMarpuBaetcs. Eqununa cunsl B CU — 1 HeroToH.

Ecnu B Kaxaoil TOYKE MPOCTPAHCTBA HA TEJO JEHCTBYET CUJIA, TO TOBOPST, YTO B INPOCTPAHCTBE
cyliecTByeT cuioBoe moie. Ecimm paborta cuim moniss HE 3aBHCHUT OT (OPMBI TPAEKTOPUH, TO IOJIE
Ha3bIBACTCSI MOTEHLUHMAIBbHBIM, a CHJIa KOHcepBaTUBHOW. IIpuMeppl MOTEHUMATBHBIX MOJEH:
IPaBUTALMOHHOE TI0JIE, 3JIEKTPOCTATUUECKOE (KYJIOHOBCKOE) I10JI€, TI0JIE YIPYIHX CHUIL.

Cuabl nHepuuM — (QUKTUBHBIC CUJIBI, KOTOPHIE BBOJSTCS B HEHMHEPLMAJIbHBIX CHUCTEMaX OTCYETa,
4yTOOBI BTOpPOH 3aKOH HbI0TOHA MOYKHO OBLIO pacIpOCTPaHUTh HA HEMHEPIUAIBbHBIE CUCTEMbI OTCUETA.
Hanpumep, BO Bpamamomuxcs cHcTeMax oOTCYeTa TMOSBIAIOTCA IEHTPOOeXKHas cuila U Ccuja
Kopuosnuca.

Cucrema oTcueTa — TeJO OTCYETa, CUCTEMa KOOPJIMHAT, CBSI3aHHAs C TEJIOM OTCUeTa, M 4achl (Ipudop
JUIsL U3MEPEHHs BpEMEHHU JABI)KEHHS C yKa3aHHEM Ha Hadajgo ero otcuera). Cucrema oTcuera
UCTIONb3YeTCsl Ul ONpeAeSICHUs IMOJIOKEHHUsI B NMPOCTPAHCTBE (PU3MUECKUX OOBEKTOB B pa3IUYHbIC
MOMEHTHI BpeMEHHU. Pa3znnyaroT nHepuuaabHble 1 HEMHEPLIUaIbHble CUCTEMbI OTCUETA.

CkopocTh Tena - KUHEMAaTHYECKask XapaKTEPUCTUKA MAaTEPUAIbHOM TOUKH. JTO BEKTOPHAsl BEJIMYMHA,
ornpezenseMasl Kak Mpezesl OTHOLIEHUS NepeMEIIEHUs] TOUKU K POMEKYTKY BPEMEHH, 3a KOTOPBIN 3TO
NEPEMELIEHNE MPOMU30IIO0, KOTJa 3TOT IPOMEXYTOK BPEMEHHU CTPEMUTCS K Hy0. CKOPOCTh MOXKHO
HalTH, TAKUM 00pa3oM, B34B MPOU3BOIHYIO OT paJnyc-BEKTOpa Mo BpeMeHu. BekTtop ckopocTu Beerna
HaIpaBJIEH 10 KacaTeJIbHOM K TpaekTopuu Tena. B CU eaunHuIel cCKOPOCTHU SABIISETCS METP-B-CEKYHY
(m/c). OmHO U TO K€ TEeNO MOXET OJHOBPEMEHHO JIBHUTAaThCS M HAXOJIUTHCS B TIOKOE B Pa3HBIX
cucremax orcuera. Ecim paccmaTpuBaeTcs KOHEUHBIM IPOMEXYTOK BpemeHu At, To ckopocThb
HAa3bIBAETCS CPEIIHE.

Cpennee yriioBoe yCKOpeHHE - (pU3MUEcKas BEIMYMHA, YUCIECHHO paBHAs OTHOLICHUIO NMPHUPAIIECHUS
YIJI0BOM CKOPOCTH K MPOMEXKYTKY BPEMEHH, 32 KOTOPBIN 3TO MpHpalleHue MpOor30IILIO.

Cpenusist yriioBast CKOPOCTh — OTHOILICHHE yTJIa TOBOPOTa pajuyca Jr000i TOUKK BpalllaroIerocs reiaa
K TPOMEXYTKY BPEMEHH, 3a KOTOpbI coBepuiwica 3TOT moBopoT. Cm. Takxke BpamarenbHoe
JBUKEHHE BOKPYT OCH.

Cratuka - paszien MEXaHUKH, M3Y4Yalol[Ui YCJIOBHUS PaBHOBECHSI MAaTE€PHAIBHBIX TOUYEK WM HX
CUCTEMBI, HAXOAAIIUXCS 10 JEHCTBUEM CHIL.

TaHreHManbHOE YCKOPEHHE - COCTaBIIAIOIIAS YCKOPEHHWsI, HANpAaBJICHHAs BAOJb KacaTeIbHOW K
TPACKTOPUHU JABMKEHUS B JAHHOW TOUYKe. TaHreHIMAJbHOE YCKOPEHHE XapaKTEepU3yeT W3MEHEHHE
CKOPOCTH 110 MOAYJIIO.

Teino orcuera - T€10, OTHOCUTENIBHO KOTOPOI'O pacCMaTpUBAETCS ABUKEHUE BCEX OCTAJIbHBIX TEIl.
Teopema o kuHeTHYECKOM 3Hepruu Gopmynupyercs Tak. Cymma paboThl Bcex cuil (KOHCEpBAaTUBHBIX
U HEKOHCEPBAaTUBHBIX), IIPUJIOKEHHBIX K TENly, paBHA MPUPALIEHUIO €r0 KUHETHYecKOoN 3Heprun. C
MOMOIIIBIO 3TOH TEOPEMBI MOKHO OOOOIIMTH 3aKOH COXPAaHEHHUS MEXAaHHMYECKOW HPHEPTUM Ha CIIydai
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HE3aMKHYTOW (HEM30JMPOBAHHOM) CUCTEMBI: MPUPALLEHUIO TIOJHOW MEXaHUYECKOW PHEPIUU CUCTEMBI
paBHO paboOTe CTOPOHHUX CHJI HaJl CHCTEMOH.

Teopema IllTeliHepa - COOTHOLIEHHWE IS pacdyeTa MOMEHTAa HMHEPUUH Tejla OTHOCUTEIBHO
IIPOU3BOJILHOM OCH, €CJIM U3BECTEH MOMEHT MHEpPUUHU [0 OTHOCUTENIBHO OCH, IPOXOAAILIEH Yepe3 LEHTP
Macc Tesa. MOMEHT MHEPLUMH Tela OTHOCUTEIIBHO OCH, NTapaJUIEIbHOM OCH, IIPOXOMASIIEH Yepe3 LEHTP
Macc TeJla M OTCTOAIIEH OT Hee Ha paccTosHue |, ompenensercs mo gopmyne Io + ml%, roe m - mMacca
Tena.

Tpaektopueil Ha3biBaeTcs BooOpakaemasi JIMHHS, OINKChIBaeMas TEJIOM IpU JBUXKEHHH. B
3aBUCUMOCTH OT (OpMBI TpPAaeKTOpPUM MABWXKCHUS OBIBAIOT KPUBOJIMHEHHBIE U TPSMOJIMHEHHBIE.
[TpuMepbl KpUBOJIMHEHHOTO [BMKCHUS: JBIKCHHE Tella, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY
(TpaekTopus — napabosna), IBUKEHUE MaTePUAIbHON TOYKU IO OKPYKHOCTH.

TpeHue - sBI€HUE CONPOTHUBIIEHUS TEJI OTHOCUTEIBHOMY IepeMelieHnio. Bo3HukaeT Mexay IByMs
TE€JaMU B IUIOCKOCTH COINPUKOCHOBEHMSI MX ITOBEPXHOCTEH WU CONPOBOXKAACTCS JIHUCCHUMALUEN
(paccenBaHMEM) SHEPrUU. MexaHHUecKasi SHEPrusi CUCTEMbI, B KOTOPOM €CTh TPEHUE, MOXKET TOJIKO
yMeHbIlaTecs. Hayka, n3ydaroias TpeHue, Ha3bIBaeTcst TpuOoiorueil. ONbITHBIM ITyTEM YCTaHOBIICHO,
YTO MaKCHUMallbHasl cuja TPEHMsI MOKOS M CWIa TPEHUS CKOJIBKEHUS HE 3aBHCUT OT IUIOUIAJU
CONPHUKOCHOBEHUSI TeJl M MPONOPUUOHAIbHA CHUJIE HOPMAJIBHOTO JaBJICHUS, NPHXKUMAOUIEH
MOBEPXHOCTH Jpyr K JApyry. KosddumueHrT mnpomoprnuoHanbHOCTH TPH  ATOM  HA3bIBACTCS
ko3 purmeHTOM TpeHHUs (ITOKOS UIH CKOJIBKCHHS ).

Tperuii 3akoH HpioToHa - (pU3MYECKHid 3aKOH, B COOTBETCTBHUHU C KOTOPBIM CHUJIBI B3aUMOJCHCTBUS
JIBYX MaT€pUAJIbHbIX TOYEK PaBHbI M0 MOJAYIIO, IPOTUBOIIOJIOKHBI MO HAMNPABICHUIO U ACHCTBYIOT
BJIOJIb IPSIMOM, coeuHsAIoIEeN 3T ToukH. Kak u nmpoune 3akoHel Hpr0TOHA, TpETHI 3aKOH CIIPABEAJINB
TOJIKO ISl MHEpUHUAaIbHBIX CUCTeM oTcyera. KpaTkas ¢opmynupoBKa TpeThbero 3akoHa: AeHCTBHE
PaBHO IIPOTUBOICUCTBHUIO.

Tperbss KocMHMYECKas CKOPOCTb - MHHHMAalbHAs CKOPOCTh, HEOOXOoAumasl il TOTo, 4YTOOBI
KOCMUYECKHMI ammapar, 3amylleHHbIM ¢ 3emiu, npeoposien mnputTsbkeHue CoiHIA U MOKUHYI
Conneunyto cuctemy. Ecnu 661 3emiiss B MOMEHT 3amycka Obljla HEOBM)KHA M HE IPUTATUBANA TENO K
cebe, TO TpeTbsd KOCMHUYECKasi CKOpocTh Obu1a Obl paBHa 42 kM/c. C yuyeToM CKOpPOCTH OpOUTaIbHOIO
nerxeHus 3emnu (30 km/c) TpeThsi KOCMUYECKasi CKOpocTh paBHa 42-30 = 12 kM/c (mpu 3amycke B
HaIpaBJIEeHUU OpOUTANIBHOTO JBIKEHUS) Wi 42+30 = 72 xM/c (pu 3amycke B MPOTHUBOIOJIONKHOM
HanpaBieHuu). Eciu ydyecTh eme M cuily HPUTSOKEHUS K 3emiie, TO A TPeThbe KOCMUYECKOi
CKOPOCTH MOJIY4YMM 3HaueHus ot 17 no 73 xkm/c.

VYckopeHre - BEKTOpHas BEJIMYMHA, XapaKTepu3yolas ObICTpOTY H3MeHeHus ckopoctu. Ilpum
IIPOU3BOJLHOM JIBJKEHUM YCKOPEHHUE OINpeeNseTcss KaK OTHOIIEHWE MPHUPALIeHUs] CKOPOCTH K
COOTBETCTBYIOILIEMY NPOMEXYTKY BPEMEHH. Eciin yCTpeMUTh 3TOT NPOMEXYTOK BPEMEHH K HYIIIO,
MOJIyYUUM MIHOBEHHOE YCKOpEHHE. 3HAuUT, YCKOPEHHE €CTh MPOU3BOJIHAS OT CKOPOCTH IO BPEMEHHU.
Ecnn paccMaTpuBaeTcsi KOHEYHBIN NMPOMEXYTOK BPEMEHHM Al, TO yCKOpEHHUE Ha3bIBacTCS CPEAHMM.
[Ipy KpuUBONMMHEHHOM JBMKEHHM IIOJIHOE YCKOPEHHUE CKJIAJbIBACTCSd M3 TAHIME€HIMAIBHOIO
(kacaTeJIbHOT0) M1 HOPMAJIBHOTO YCKOPEHHS.

VYrioBasi CKOPOCTh - BEKTOpHAs BEIMYMHA, XapaKTEePHU3yIoIlllas BpalllaTesIbHOE IBUKEHHE TBEPIOrO
T€la W HAIpaBJIEHHAas [0 OCH BpalllEHUs COIVIACHO IpaBWJy NpaBoro BUHTA. CpenHss yriioBas
CKOPOCTh YHMCJIEHHO PaBHa OTHOIIEHHUIO yIJia IOBOPOTA K COOTBETCTBYIOIIEMY MTPOMEXYTKY BPEMEHHU.
B3sB nmpous3BoiHYyI0 OT yrjia HOBOpPOTa IO BPEMEHH, IOJYyYUM MIHOBEHHYIO YIJIOBYIO CKOPOCTb.
Enununeit yrnosoii ckopoctu B CU siBisiercs pan/c.

VYckopeHre cBOOOAHO MaJaloOIIEro Tesla - YCKOPEHHE, C KOTOPHIM JIBMXKETCS TeNO IMOA JEeHCTBHEM
CHJIBI TATOTEHHUA. YCKOpeHHe CBOOOJHOIO MaJeHUs OJMHAKOBO JJI BCEX TeJ, HE3aBHUCHUMO OT HX
macchl. Ha 3emie yckopeHre cBOOOIHO MaJjaroIiero Tejaa 3aBUCUT OT BBICOTHI HAJl YPOBHEM MOpPS U OT
reorpadHdeckoil IMMPOTHI M HAmpaBlIeHUs K LeHTpy 3emmu. Ha mmpore 45° m Ha ypoBHe Mops
yckopeHne cB0oO0IHO majaromero Tena g = 9.80665 m/c?. B yueGHBIX 3a7auax 0OBIYHO MONATAOT § =
9,81 m/c?.

Ousnueckuil 3aKOH - HEOOXOAMMas, CYIIECTBEHHass M YCTOHYMBO MOBTOPSIONIAACS CBSA3b MEXKIY
SBJICHUSIMH, TIPOLIECCAMH M cOCTOSTHUAMU Tell. [lo3Hanue Gr3nueckux 3aKOHOB COCTABIISIET OCHOBHYIO
3aaqy (GU3HUECKON HAYKH.

[lenTpanpHast cuia — 93TO CHJIA, JUHHUS JACHCTBUS KOTOPOW MPOXOIUT Yepe3 OJHY TOYKY (CHUIIOBOM
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LIEHTP), W 3aBUCALIAs TOJBKO OT PACCTOSIHMS [0 3TOM TOYKU. IIpuMepsl LEHTpaabHBIX CHIIL:
IpaBUTALlMOHHAs CWJIA, KYJOHOBCKas CHJIa, CHila ynpyroctu. Pabora 1ieHTpanbHONW CHIIBI HE 3aBUCUT
oT ¢opmbI TpaekTopHuH. [103TOMY MoJIe IEHTPaTBbHBIX CHJI TOTEHIHUAIBHO (CM. Takke CHUIIOBOE T0JIe).
LlenTp MHEpLMHU — TO XKE camMOe, YTO U LIEHTP Macc.

LlenTpocTpeMuTeIbHAS CHJIA - CHJIA, KOTOpash MEHSET HallpaBlICHHE CKOPOCTH U COOOIIaeT
MaTepHaIbHON TOYKE LIEHTPOCTPEMUTENbHOE YCKOpeHHE. Poib LIEHTPOCTPEMUTENBHON CHUIIBI MOTYT
UrpaTh CWJa yIpPyrocTu, TpaBUTALlMOHHAs CUJIA, KYJIOHOBCKasl CWiia, MarHuTHas cuia Jlopenna u ap.
LlenTpocTpeMuTenpHas cuia, Kak U IpoYre CUIIbIL, IPUIIOKEHA K IBUXKYILEHCS MaTepHaIbHON TOUYKE U
HalpaBlIeHa K LIEHTPY BpaIlEeHUs.

OHeprust - ckanspHas (u3ndecKkas BeIMYMHA, SBISIONIAascs oOmei Mepol pasnuyHbIX (opm
JBYDKEHUS MaTepuu M MEpoil mepexoja IBMXKEHUS Marepuu u3 ogHux (opm B npyrue. OCHOBHbIE
BUJbl DHEPIUU: MEXAHUYECKAs, BHYTPEHHsS, JJEKTPOMArHWTHas, XUMHUYECKas, T'paBUTAL[MOHHAs,
anepHas. OHU BBl SHEPTUM MOTYT IIPEBPAIIATHCS B IPYIHe B CTPOTO ONPEAETICHHBIX KOJIMYECTBAX
(cM. Takxke 3aKOH COXPAaHEHUS U MPEBPAILIECHUS SHEPTUH ).

ILlenTp mMacc — Touka Tesna (WIM CHCTEMBI TeJ), KOTOpas JBHXKETCS TaK, Kak eciau Obl B Hel Oblia
COCpeIoTOUeHa BCSl Macca TeJia (CHCTEMbI) U eciii Obl K Hell OBUIH MPHIIOKEHBI BCE BHEIIHUE CHITHI,
neicTByromue Ha cucremy. Jpyroe Ha3BaHue 3TOW TOUKU — yenmp unepyuu. Cucmema omcuema,
CBs3aHHas C LEHTPOM Macc, HasbiBaeTcs L{-cucteMoil wim cucreMoi 1eHTpa macc. B takoil cucreme
yI1oOHO pemaTh 3aJadyd, €CJIM Hac He MHTEpPeCyeT MABM)KEHHE CUCTEMbl B IIEJIOM, a TOJIbKO
OTHOCHUTEJIbHOE JIBUKEHHE €€ YaCTHULL.

OTO npencrasiser co00i KIacCUUECKyl0 (HEKBAaHTOBYIO) PEJIATUBUCTCKYIO TEOPHIO rpaBuTanuu. B
ocHoBe OTO neXWUT NPUHLMI SKBUBAJIEHTHOCTH, COIJIACHO KOTOPOMY HEHWHEpIHMallbHas cHUcTeMa
OTCYeTa SKBUBAICHTHA WHEPLUUAIBHOW MpPHU HAIMYMM B HEHl HEKOTOPOro I'PaBUTALMOHHOIO IOJIS.
TakuMm o0pa3oM yTBEpKIaeTcs SKBUBAICHTHOCTh HHEPIIMU U IPaBUTALIUH.

[TpeoOpa3zoBanus JlopeHua - COOTHOLIEHHUS, TO3BOJISIOIINE TEPEXOAUTh (B TEOPUU OTHOCUTEIBHOCTH)
OT MPOCTPAHCTBEHHO-BPEMEHHBIX KOOPJAUHAT HEKOTOPOTO COOBITHS B OJHON MHEPIUAIBHON CHCTEME
oTcYeTa K MPOCTPAHCTBEHHO-BPEMEHHBIM KOOPAMHATAM 3TOTO K€ COOBITUS B APYro MHEPIHAIBHON
cucteme otcuera. [Ipu CKOpOCTSIX 3HAUYUTEIBHO MEHBIIINX CKOPOCTH CBETa B BaKyyMe IIpeoOpazoBaHus
JlopeHua nepexonsT B npeodpa3zoBanus [ amues.

[TpyHIMIT OTHOCUTENBHOCTH PENSITUBUCTCKON MEXAaHWKH — IMOCTYJAT BIEpBble CHOPMYITHPOBAHHBIN
A Ilyanxkape (1902), cornacHo KOTOpOMY B JHOOBIX HHEPIUAIBHBIX CUCTEMAaX OTCUYETa BCe (PU3MUECKue
ABJIEHUSI TNPOTEKAIOTOIMHAKOBO. B Takoil (opMynupoBKe NPUHIMUI OTHOCHUTEIBHOCTH SIBJISETCS
00o01ennemM npunyuna omuocumenvHocmu I anunes Ha Bce (HU3MUECKHE SBIEHUS (MEXaHUYECKHeE,
3JIEKTPOMAarHUTHbIE, ONITUYECKHUE U T. 1I.).

IIpocTpaHcTBO W BpeMsi - OCHOBHBbIE (DOPMBI CYIIECTBOBAHUS MaTepuu. OTo ¢uiocopckue
KaTeropuu, B Gu3MKe OHU He onpeaenstorca. CoriacHo meopuu omHocumenrbHoCmu, T€OMETPUIECKHE
CBOICTBa MPOCTPAHCTBA U CKOPOCTb TEYEHMsI BPEMEHM 3aBUCAT OT PACHpPEIEICHHUS W JIBHKEHUS
MaTepuHu.

PesqsiTuBHCTCKasi MeXaHMKA - PazJiell TEOpeTHYECKON (PU3MKH, pacCMaTPUBAIOLIMM KIIaCCHUECKUE
3aKOHBI MEXaHMYECKOIO JBM)KEHHUS TEJ MPHU CKOPOCTSIX, CPABHUMBIX CO CKOPOCTHIO CBETa B BaKyyMe.
PenstuBucTckas MexaHUKa OCHOBAHA HA CHEYUAIbHOU Meopuu OMHOCUMENbHOCTU

[TpocTpaHcTBO U BpeMs - OCHOBHBIE (DOPMBI CYILIECTBOBAHUS MaTepUU. DTO Priiocockre KaTeropuu,
B (usuke oHM He ompenensaorcs. CorimacHo TEOPUM OTHOCUTEIBHOCTH, F€OMETPHUECKUE CBOWCTBA
MIPOCTPAHCTBA U CKOPOCTh TEYEHHSI BPEMEHU 3aBUCAT OT paclpeesieHus U IBUKEHUSI MaTepuu.
CrnenmaneHast Teopust otHocutenbHoctH (CTO) - paspaborannas ['.Jlopennom, A.Ilyankape u
A.DiiHImTeHOM (hu3MUeckas Teopusi MPOCTPAHCTBA U BPEMEHM, OCHOBAHHAsl Ha JIBYX MOCTyJaTax.
IToctynarer CTO:

- IPUHLUI OTHOCUTEIBHOCTH;

- CYLIECTBYET IpeiebHasi CKOPOCTh IEpejaul B3auMOICHCTBUM, OIMHAKOBAs BO BCEX MHEPLUAIbHBIX
cucremax orcuera. B kauectBe Takoit ckopoct B CTO npruHUMAaeTCsi CKOPOCTh CBETA B BaKyyMe.

O dexrsr CTO HauMHAIOT CKa3bIBATHCS MPU CKOPOCTAX, MPUOIMKAIOIIUXCS K CKOpOCTH cBeta. [lpu
(v/c) — 0 3akousr CTO, coriacHO MPHHIKIY COOTBETCTBHS, MEPEXOMAT B 3aKOHBI KJIIACCHYECKOM
MexaHuku Herorona.
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15. OCOBEHHOCTH PEAJIM3AIIMN JUCHUIIJIMHBI JIs1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMH BO3MOKHOCTSAMMH 310POBbsA

B cootBeTcTBHM ¢ MeTOAMYEeCKHMH pekoMeHaanusMu MunoOpHayku PO (yts. 8 ampenst 2014 1. Ne
AK-44/05BH) B Kypce MpeArnoiaracTcs UCIoIb30BaTh COIMATLHO-aKTUBHBIC U Pe(PIICKCUBHBIE METOIbI
00ydYeHHs, TEXHOJIOTUU COITMOKYIbTYPHOU peadmmranuu odydaromuxcs ¢ OB3 ¢ menpio okazaHus
MOMOIIH B YCTAHOBJICHUH IMOJTHOLEHHBIX MEKIMYHOCTHBIX OTHOLICHHH.

OOyueHue JUI C OrPAHUYECHHBIMA BO3MOXKHOCTSIMU 3JI0POBbSl  OCYIIECTBIISIETCS C  Y4YETOM
WHAUBUAYAIbHBIX MCUXO(PHU3NYECKMX OCOOEHHOCTEH, a Uil MHBAIUJOB TAaKKe B COOTBETCTBUU C
WHAUBUAYAIbHOMN MporpaMMon peaduinTalui HHBAIN/IA.

Jis M ¢ HapyUIeHHWeM CJIyXa BO3MOXKHO MpeaoCTaBieHHE HH(OpMAIMHM BU3YalbHO (KpaTKUi
KOHCIIEKT JIeKIMH, OCHOBHAs M JOIOJHHUTEIbHAsA JUTEpaTypa), Ha JIEKLIMOHHBIX W IPAKTUYECKUX
3aHATUSIX ~ JIONYCKAeTCsi ~ IPUCYTCTBHME  AaCCUCTEHTa, a  TakXke, CYpAONEPEBOAYUKOB U
TU(IIOCYPIOTIEPEBOAUMKOB.

OHGHKa 3HAHHI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATUAX OCYHICCTBJIACTCA HAa OCHOBC IMCBbMCHHBIX
KOHCIICKTOB OTBCTOB Ha BOIIPOCHI, IMCbMCHHO BBLIIOJHCHHBIX IIPAKTUYCCKUX BaﬂaHI/Iﬁ.

Jloknan Tak e MOXeT OBITh IpPEIOCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH JK€, a TPeOOBaHUS K KAaueCTBY M3JIOKEHMsS MaTepualia
(MOHATHOCTh, KayecTBO pEYH, B3aMMOJEWUCTBUE C ayJUTOPHUE M T. 1) 3aMEHSI0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MpPEAbSABIsEMble K MHUCbMEHHBIM paboTaM (KauecTBO O(pOpMIICHHUS
TEKCTa U CIMCKA JIMTEPATYPhl, FPAMOTHOCTh, HAJIMYUE UIUIIOCTPAL[MOHHBIX MAaTEpUANOB U T.1I.)

C yderoM COCTOSHUS 3/10pOBbsI IPOCMOTP KHMHOGWIbMA C IOCIEAYIOIIMM aHAIU30M MOXKET OBITh
IPOBE/IEH oMa (Hampumep, IpU HEOOXOIMMOCTH JIOTIOTHUTEIBHOW 3BYKOYCHIIMBAOIIECH anmapaTypbl
(HaymHHKHM)). B Takom ciydae CTYAEHT NpeAOoCTaBiseT NMUCBbMEHHBIM aHan3, COOTBETCTBYIOLIMH
IpebABISIEMBbIM TPEOOBAHUSM.

[TpomexxyTouHast aTTeCTalys A JIHI] C HAPYIICHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU Qopme, pu
ATOM HCIIOJIB3YIOTCS O0IIMe KpUTEepUu olleHuBaHUs. [Ipu HEOOXOTUMOCTH, BpeMs MOATOTOBKH Ha
3a4eTe MOXKET OBITh YBEIHUECHO.

Jns naunm ¢ HapyumieHHeM 3peHHsl JIONYCKAaeTCs ayAuajbHOE TMpEeAOoCTaBlIeHHE HHPOpMaLUU
(HampuMep, ¢ UCMOJIb30BaHUEM IPOTrPaMM-CHHTE3aTOPOB PEUM), a TAK)KE MCIIOJIb30BaHUE Ha JEKIMIAX
3BYKO3aIMUCHIBAIOIINX YCTPOUCTB (AUKTOGOHOB M T.1.). JlomyckaeTcss mpHUCYTCTBHE Ha 3aHSATHAX
accHUCTeHTa (MIOMOIIHNKA), OKa3bIBAIOIIEr0 00yJaromUMCs HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIIb.

OrneHka 3HaHMN CTY/IEHTOB HAa CEMHUHAPCKUX 3aHATHUSIX OCYIIECTBISETCS B YCTHOU QopMme (Kak OTBETHI
Ha BOIPOCHL, TaK M MpakTHUecKue 3amanus). [Ipm HeoOXonumocTH aHaimu3a (UiIbMa MOXKET OBbITH
3aMEHEH ONMUCAaHWEeM CUTYalluu MEXITHHUECKOTO B3aUMOJICHCTBUS (HAa OCHOBE OIbITa PECTIOHJEHTA,
XYH0KECTBEHHON JIMTEPATYPHI U T.J.), O3BOJISAIOLUIMM OLIEHUTh CTENeHb C(HOPMUPOBAHHOCTH HABBIKOB
BJIQJICHHS METOJIaMU aHaJu3a U BBIABICHUS CHEHUPUKU (YHKIIMOHUPOBAHUS W Pa3BUTHS NCHUXHKH,
MO3BOJISIOIIMMHU YYUTHIBaTh BIUSHHE 3THUYECKUX (akTopoB. Ilpum mpoBeaeHHH NPOMEXYTOUHOM
aTTecTalld JJi JIMI C HapylIeHUEM 3pEeHHs] TEeCTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE
cobece10BaHUE MO BOIIPOCAM.

Jlnna ¢ HapyumieHUsIMH ONOPHO-ABUIATEJBHOI0 aNNapara HE HYXAAIOTCS B 0COObIX ¢opmax
IpesoCcTaBlIeHus] y4yeOHBbIX MaTepuanoB. OJHAKO, ¢ y4e€TOM COCTOSIHMS 370pOBbSl 4acTh 3aHATUH
MOKET OBITh peannu30BaHa JUCTAHIMOHHO (mpu momomu cetn «MHrepuer»). Tak, mnpu
HEBO3MO>KHOCTH IOCEIIEHUS JIEKIIMOHHOTO 3aHATUS CTYACHT MOKET BOCIIOJIB30BAThCS KpPAaTKUM
KOHCIIEKTOM JIEKIIUH.

HpI/I HCBO3MOXHOCTHU TIIOCCUHICHUA TMPAKTUYCCKOI0 3aHATHUA CTYACHT MOOJDKCH MPCEAOCTAaBUTH
MMMChbMEHHBIN KOHCIIEKT OTBETOB Ha BOITPOCKHI, TIMCbMCHHO BBITIOJIHEHHOC IMTPAKTUYCCKOC 3aaHUC.

Jlokiian Tak ke MOKET OBITh MpEAOoCTaBIeH B MUChMeHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUSI K COJCPKAHUIO OCTAIOTCS TEMH JK€, a TPeOOBaHUS K KAa4eCTBY W3JIOKCHHS MaTephalia
(TIOHSATHOCTh, Ka4ecTBO pEYH, B3aUMOJCWUCTBHE C AayaUTOPHUEH © T. 1) 3aMEHSIOTCA Ha
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COOTBETCTBYIOIIIE TpeOOBaHUs, MPEAbSBIsEMble K NMUCbMEHHBIM padoTaM (KauecTBO 0(pOpMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, TPaMOTHOCTh, HATMYHE WIUTIOCTPAIIMOHHBIX MAaTEpUANIOB U T.1I.).

[TpomexyTouHas arTecTalys AJs JUL C HApyIIEHUsIMU OIIOPHO-BUTAaTEIbHOrO anmnapaTa IpoBOANUTCS
Ha OOLIMX OCHOBaHUSX, INPU HEOOXOAMMOCTH IpoLEAypa 3adyeTa MOXKET OBbITh peanu30BaHa
JUCTAaHIIMOHHO (HaIpuMep, Py IIOMOIIH Mporpammsl Skype).

J1j1s 5TOr0 Mo TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeesIeHHOE BpeMs BBIXOJUT Ha CBSI3b
JUI TIPOBENEHUS TMpOLEAyphl 3adeTra. B Takom ciydae 3adeT claeTcs B BUAE COOECEOBAaHUS TI0
BoIpocaM (CM. GOopMBbI NMPOBEACHUS MTPOMEKYTOUHON aTTeCTAllUU JJIS JIMI C HAPYIIECHUSIMU 3PCHHUS).
Bonpoc u npaktuyeckoe 3ajiaHue BRIOUPAIOTCS CaMUM ITPETofaBaTesieM.

[Ipumeuanue: DOHABI OLICHOYHBIX CPEACTB, BKJIIOYAIOUIME THUIIOBBIE 3a/laHUsl U METOJbl OLICHKH,
KPUTEpUU OLICHUBAHMS, TO3BOJSIONIUE OLICHUTh PE3yIbTaThl OCBOCHHS JAHHON AMCLMILIMHBI
obyuatouumucsa ¢ OB3 moryt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.

[TporpamMmmy cocTaBuI:

FO.A. KopoBuH, 3aBenyromuii kadenpoit OuC®d, noxkrop ¢puznko-MareMaTHIECKHX HayK, Ipodeccop

Peuenzenrt:

B.JI. IlladaoB, mpodeccop otnenenus siaepHoil ¢uszuku u TexHonoruit (O), AOKTOp GUBMKO-
MaTeMaTU4YeCKUX HayK, mpodeccop
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