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1. HEJIX U 3AJAYN OCBOEHM A JUCIIUITJIMHbI

Leab n3ydyeHust TUCIATITHHBI:
— OBJajJcHHE O0a30BBIMM 3HAHUSIMH (YHIAMEHTAIBHBIX Pa3leioB (U3UKH, HEOOXOAMMBIMH JIJIs
OCBOEHUS (PU3MUYECKUX OCHOB B SIIEPHBIX PEAKTOpax M MaTepHasax;

3agaum U3yvyeHus JUCUMILJIMHBI:

— W3y4YCHHE TEOPUHU IO TEMaM: MEXAaHHKAa, DJIEMEHTHI PESTHBUCTCKOW MEXaHUKH, KOJeOaHWUS M
BOJTHBI

— MoOJIeKyJsIpHast (pU3MKa M OCHOBBI TEPMOJIMHAMHKH, JJIEKTPHYECTBA W MAarHeTU3Ma, ONTHKH MU
aTOMHOU (DU3UKH;

— Ppa3BUTHE HABBIKOB PELICHMSA 3374 10 JaHHBIM TEMaM;

— OCBOECHHE IOCTAaHOBKH M MPOBEACHUS (PU3NIECKUX IKCIICPUMEHTOB;

— TOJyYeHHEe NMPAKTHUYECKUX HABBIKOB MO0 00pabOTKe W MHTEPIPETALUU PE3YIbTaTOB SIKCIIEPUMEHTOB
B IIPOIIECCE BBHIIOIHEHUS JTa0OPATOPHBIX padoT;

— pa3BUTHE KYJIBTYpPHl MBIIUICHUS (CHOCOOHOCTH
uHpopmarun);

— Ppa3BUTHUE MPAKTHYECKUX HABBIKOB JIOTHYECKH BEPHO, ApPT'yMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHMEHHYIO PEUb.

K 0000IIeHNI0, aHaau3y, BOCIPHUSATHIO

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT'PAMMBI (1a1ee
- OII)

Jucuurnnuna peamu3yeTcss B paMKax 00s3aTeIbHONM YacTU UM OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJIYJIIO.

Jis OCBOEHMS JMCIUIUTUHBI HEOOXOAWMBI KOMIETEHIUH, C(HOpMUpOBAaHHBIE B PaMKax H3YyUCHUS
CHEIYIOIUX JUCHUILIMH: «MaTeMaTu4ecKuil aHaius3y, «AHAIUTHYECKas reoMeTpus», «JIuHeiHas
anreOpay.

JucuuniMHel W/WIM TPAaKTHKU, Ui KOTOPHIX OCBOCHHE MJAHHOW JHUCHUUIUIMHBI HEOOXOAUMO Kak
npenmectBytomee: «OOmas  ¢usnka (MOJNIeKylsipHas (HU3MKa W OCHOBBI  CTaTHCTUYECKOU
TePMOJIUHAMHKHN)», «OO0mas ¢usznka (JIEKTPUYECTBO U MarHeTusMm)», «OOmas ¢usnuka (BOJHBI,
ONTHKA U aTOMHasl pusuka)y, «Kpurepuu 0€30nacHOCTH U OLIEHKA PUCKay.

JucuumumHa nsyyaercs Ha 1 kypce B 1 cemectpe.

3. IEPEYUEHb IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUS 1O AUCHUIIIMHE,
COOTHECEHHBIX C ININTAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHMUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrare ocBoenust OIl oOydaromuiicss 10MKEH OBIAAETh CIEAYIOIUMHU pe3yabTaTaMu 00ydeHus
10 TUCLUIUINHE!

HUCIIONIL30BaTh 0a30BBIE
3HAHUS

Kon HaumenoBanue Koa n HauMeHOBaHUe HHAUKATOPA
KOMIIeTeHIIUH KOMIIEeTEHIINH JOCTHKEHUS KOMIIETCHIIUH
OIlK-1 Crocoben 3-OI1K-1 3HaTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX JTUCIUIUINH B
poecCHOHANBEHOM NeSTEIbHOCTH, METO/IbI

€CTECTBEHHOHAYYHBIX MaTeMaTU4YeCKOro aHalln3a U MOJISITUPOBAHHS,
JTHUCILHUIINH B TEOPETHUECKOT0 M 3KCIIEPUMEHTATBHOTO
npodeCcCuoHATBHON WCCJICIOBAHUS

JIeATEIILHOCTH, V-OIIK-1 YMeTh HCIOIB30BaTh OCHOBHEIE
MIPUMEHSATHh METO/IBI 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUTUINH B
MaTeMaTH4ECKOro npoecCHOHANBEHOM e TeNNbHOCTH, TPUMEHSITh
aHanu3a u METOAbI MATEMATHYECKOTO aHaIN3a U




MOACIIMPOBAHUA,
TECOPETUYCCKOTO U
OKCIICPUMCHTAJIBHOT'O
HCCICOOBAHUA

MOJEIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS

B-OIIK-1 Binagers HaBBIKAMH UCHOIB30BaHMS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JTUCITUIUIMH B IPO(ECCUOHATTLHOM e TEIIbHOCTH,
MIPUMEHEHHUS METOJI0OB MAaTEMaTHYECKOTO aHAIM3a
Y MOJICJIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICI0OBAHMS

HUCCICIOBAaHUA B
IIOCTABJICHHBIX 3agadax

IK-1 Cnocoben co3maBath 3-I1IK-1 3HaTh HEUTPOHHO-PUZHUECKUE TTPOIIECCHI
TEOPETUUECKHUE U B pEaKkTopax, MpOUECChl THAPOJUHAMUKH U
MaTeMaTHYECKHUE TEIJIOMACCONEepPEeHOCa B AKTHBHBIX 30HAaX WIH
MOJIEJIN, OIIUCHIBAIOIIME | BO3ACHCTBUE HMOHU3UPYIOLIETO W3JIY4eHHs Ha
HEUTPOHHO- MaTepuaibl, YelOBeKa U OOBEKTHl OKpYKaroIIeh
(u3HYECKHE IPOIECCHl | CPEABI, CHCTEMBI y4e€Ta, KOHTPOIS SOEPHBIX
B peaKkTopax, Mpolecchl | MaTepraIoB
THIPOAMHAMUKY U V-IIK-1 VYMers co3aaBaThb TEOPETUUYECKUE U
TenjoMacconepeHoca B | MarcMaTu4CCKue MOJCIN B HpO(beCCHOHaJIbHOﬁ
AKTHUBHBIX 30HAX UJIN o0iactu
BO3EUCTBUE B-ITK-1 Bnaners HaBbIKaMH paObOTHI ¢
HOHU3UPYIOIIETO COBPEMEHHBIMU PACYETHBIMU MPOTrPAMMHBIMHU
W3IIy4eHHS Ha cpencTBamMu
Marepuabl, YeJI0BeKa U
O00BEKTHI OKPYKAIOIIEH
Cpelbl, CHCTEMBI yUeTa,

KOHTPOJIA SIACPHBIX
MaTepuasoB

VKE-1 CriocobeH 3-VKE-1 3HaTh: OCHOBHEIE 3aKOHEI
HCIIO0IL30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX JTUCIUIUINH, METO/IbI
€CTECTBEHHOHAYYHbIX MaTeMaTUYECKOTO aHalli3a U MOJICITUPOBAHUS,
JTUCIUTUIINH, TPUMEHSTh | TEOPETHUYECKOTO M SKCIIEPUMEHTATHLHOTO
METO/BI HCCICA0BAHUS
MaTeMaTU4eCKOro V-VKE-1 ymeTb: ucnonb30BaTh MaTeMaTUYECKHE
aHanuza u METO/Ibl B TEXHUYECKUX MPHIIOKEHUSX,
MOJICIIUPOBAHUS, PacCUYMTHIBATh OCHOBHBIE YHCIIOBBIE
TEOPETUYECKOTO U XapaKTEPUCTUKU CIyYalHbIX BEJIMYMH, PEIIaTh
AKCTIIEPUMEHTAIBHOTO OCHOBHEBIC 33J]Ja4l MAaTEeMaTHYECKON CTATUCTHKH;

pemarh TUIOBBIE PACUETHBIE 33/1a4U
B-VKE-1 Bnagers: MeTogaMu MaTeMaTHIECKOTO
aHaJIn3a U MOAEIUPOBAHNUS;, METOJAMU PEIICHUS
3a/1a4 AaHAJIN3a U pacyeTa XapaKTEPUCTUK
(bU3UYECKUX CUCTEM, OCHOBHBIMU IIPHUEMaMU
00paboOTKH IKCIIEPUMEHTAIbHBIX JIAHHBIX,
METOJIaMU pabOThI C TPUKIATHBIMH
MIPOTrpaMMHBIMHU IPOYKTaMU

4. BOCIUTATEJBHBIN MOTEHIUAJI TUCIIUILINHBI

Hanpasienue/nen
U BOCIIMTAHUSA

3agauu BocnuTaHus (KO/)

BocnurareJabHbIH NOTEHINAJ JACHUILINH




IKoJIornYecKoe
BOCIIUTAHHUE

— (popMupoBanue 6EpEIKHOTO
OTHOILIEHUS K IIPUPOJIE U
okpy:xaroieit cpene (B9)

Hcnonp30BaHre BOCIHUTATEIHHOTO MTOTEHIIMAIA
JTUCITUTLINH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOIO U
0011erpohecCHOHATEHOTO MOTYJICH:

- pa3BUTHE IKOJIOTUYECKON KYIbTYPHI Uepes
yueOHbIe 3aJJaHHsI UCCIIEI0BATEILCKOTO
XapakTepa, MOAr0TOBKY pedepaToB, JOKIAI0B,
IPEe3eHTAIHA, 3cce, HayYHO-00pa30BaTEeIbHBIX
MIPOEKTOB IKOJIOTUYECKOM HAIMIPABICHHOCTH;

- COJICIICTBHE PAa3BUTHUIO HKOJIOTHIECKOTO
MBIIUICHHS] Yepe3 U3yuyeHUe MOCIeICTBUN
BJIMSIHUS YEJIOBEKA HA OKPY)KAIOLIYIO CPELy.

NHTeiekTyaibH
0e BOCIIUTAHUE

- (hopMupoOBaHUE KYJIbTYphl
ymcTBeHHOro Tpyzaa (B11)

Hcnonp30BaHre BOCIHUTATEIBHOIO MTOTEHIIMAA
JUCLUIUIMH TYMaHUTAapHOTO,
€CTeCTBEHHOHAY4YHOT0, 0011enpodeCCHOHATBHOTO
¥ Tpo(PeCCHOHATBHOTO MOYJIS AJIs
(dbopMUPOBaHUS KYIbTYPBl YMCTBEHHOTO Tpy/ia
IIOCPEACTBOM BOBJIEUEHUS CTYJACHTOB B yueOHbIE
UCCIIeIOBATENbCKUE 3aJaHusl, KypCOBBIE pabOTHI U

Ap.

IIpodeccnonanbu
oe U TPyJ10BoOe
BOCIIUTAHHE

- popmupoBanue TIIyOOKOTO
MOHUMAaHUS COLIMAILHOM POJIN
npodeccuu, MO3UTUBHON 1
AKTUBHOM YCTaHOBKH Ha
LIEHHOCTU U30paHHOM
CHEIUAIBHOCTH,
OTBETCTBEHHOI'O OTHOILIEHUS K
npodeccuoHanbHOM
nesiTeNbHOCTH, Tpyay (B14)

1. Mcnonmb30BaHMe BOCIMTATEIHLHOTO MTOTCHIIAAIA
JTUCIUIIMH €CTECTBEHHOHAYYHOTO U
ob1enpogeccuoHaIbHOTO MOTYJIS JIJIS:

- (hopmupoBaHUS TO3UTUBHOTO OTHOIICHUS K
npodeccun nHXeHepa (KOHCTPYKTOopa,
TEXHOJIOTa), MOHUMAaHHUS €€ COLUATbHON
3HAYUMOCTH U POJIH B OOIIECTBE, CTPEMIICHUS
cle0BaTh HOpMaM MpodecCuoHANbHOMN 3TUKH
MOCPEACTBOM KOHTEKCTHOTO OOYUICHHSI, PEIICHUS
MPAKTUKO-OPHUEHTUPOBAHHBIX CUTYallMOHHBIX
3ajay;

- (hopmupoBaHUS YCTOMYMBOTO HHTEpECa K

PO eCCUOHAIBHON JeATETHFHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIbHO MBICIIUTh,
MOHUMATh 3HAYUMOCTB TTPO(HECCUU TIOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH MPOEKTOB,
BBITTOJTHEHUS TPOEKTOB C MOCIIETYIOIIEH
MyOIMYHOM Mpe3eHTaIuel pe3ynbTaToB, B TOM
yuciae 000CHOBAaHUEM UX COIUATBLHON U
MPAKTUYECKON 3HAYMMOCTH;

- opMUpOBaHUS HABBIKOB KOMaHAHOM pabOTHI, B
TOM YHUCJIE PeaTu3allii Pa3INYHBIX MPOCKTHBIX
poJieli (muaep, UCTIOJIHUTENh, aHATUTHK U TIP.)
MOCPEACTBOM BBITIOTHEHHSI COBMECTHBIX
MIPOEKTOB.

2. Ucnonb30BaHKe BOCMIUTATEIHLHOTO MTOTEHIIAATA
JUCITUTUTAHBI « 9KOHOMHYECKHE U TIPABOBEIC
OCHOBBI MEJTUITUHCKOM JIESATEILHOCTH,
«DKOHOMUYECKHUE U ITPABOBBIC OCHOBBI
npoecCHOHANBEHOM e TEILHOCTH,
«YTpaBJieHHe, OPTaHU3AINS U TUTAHUPOBAHKE




MIPOU3BOJICTBAY M JIP. JUIS:
- (hopmupoBaHUS HABBIKOB CHCTEMHOTO BHJICHUS
POJIM ¥ 3HAYUMOCTH BBIOpaHHOU TIpodeccuu B

COIMATTbHO-9KOHOMHYECKUX OTHOIIIECHUSIX Yepe3

KOHTCKCTHOC 06yquI/Ie

5. OFbEM JUCHUIIVIMHBI B 3BAYETHBIX EJIUHUIIAX C YKABAHUEM KOJIMYECTBA

AKAJEMUYECKHUX YACOB,
OBYYAIOIIUXCA C HIPEINOJABATEJIEM
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

3AHSTUN)

BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY
(M0 BHUIAM

U HA

KoanyecTBO 4acoB HA BUJ
Bua padorsl .
paGoTHI O ceMecTpaM:
KonTakTHas padoTa 00y4yaomuxcsi ¢ mpemnojgaBarteiemM
AyIUTOpHBIE 3aHATHS (6ce20) 128
B toM uncne:
JeKyuu 32
npaKmudecKue 3aHsamus 64
J1a60pamopHble 3aHAMUsL 32
IIpomeskyTOYHAs aTTECTAMS
B toM uncne:
IK3AMEH 54
CamocrosiTesibHas padoTa 00y4aKIIUXCS 34
Bcero (uachbi): 216
Bcero (3aueTHble eITUHUIBI): 6
6. COAEP) KAHUE JUCHUIIINHBI, CTPYKTYPUPOBAHHOE no TEMAM
(PABJAEJIAM) C YKA3AHUEM OTBEJIEHHOI'O HA HHUX KOJJMYECTBA

AKAJTEMAYECKHX YACOB Y BUJIOB YYEBHBIX 3AHATHI

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

yacax)

Henensi| Ne HaumeHnoBaHue pa3aesia /TeMbl IMCHHIIJIMHBI Buabi yueOHoli padoThl
n/n
Jlex|Ilp |JIad|Bueayn|CPO

1-14 1. dusnyeckne 0CHOBLEI MEXaHUKH 24 148 | 24 24
1 1.1. |DneMeHTHI KHHEMATHUKH 2 14| 2 2
23 1.2. |/IlmHaMuKa MaTepHATHLHOU TOUKH 2 14| 2 2
4 1.3. [3akon COXpaHCHUA UMITyJIbCa CUCTEMBI TOUCUHBIX TEJI 2 4 2 2
5 1.4. |3akoH coXpaHEHHUs MOJTHOM MEXaHUUECKOWU SHEPTUH 2 14| 2 2
6,7 1.5. |3akoH coxpaHEeHHUsS MOMEHTA UMITYJIhCa 2 14| 2 2
8,9 1.6. HCI/IHCpI_II/IaJ'IBHBIe CHCTEMBI OTCUETA 4 8 4 2
10 |1.7. |Kunemaruka BpalaTeabHOIO ABUKEHUS 214 2 3
11,12 |1.8. |Bpauienue Tena BOKpYr HEMOABIKHOM OCH 4 | 8| 4 3
13 |1.9. (IInockoe nBuXkeHHUE TBEPAOTO TENIa 2 14| 2 3
14 |1.10.{T'mpockomsr 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. |PensrtuBucrckas 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 — nabopamopmvie 3aHAMUA,
Bueayo — eneayoumopnas xkonmaxmuas paboma, CPO — camocmosmenvnas paboma obyuarouuxcs,
L1 — npaxmuueckas no02omogka.

6.2. Cooeprrcanue oucyuniunsl, CHpyKmypuposantoe no pazoeaam (memam)

Jlexyuonmwiii Kypc

Henenn

Ne

HaunumenoBanue
pasnaesa /TeMbl
JTUCIHHUIIINHEI

Conep:xkanue

1-14

du3nyecKkre 0CHOBLI MEXAHUKH

OJIEMEHTHI
KUHEMATHUKHA

dusnueckue MOAEIM: MaTepualbHas ToOYKa, aOCOIIOTHO
TBepaoe Teno. [loctynarenbHoe M BpamaTesbHOE JIBUKCHUE.
Teno oTCYeTa. Cucrema KOOpJMHAT: JIEKapTOBa,
UUIUHApUYecKas (mossipHas), cepuyueckasi, €CTeCTBEHHASI.
OcCHOBHBIE  XapaKTEPUCTUKH  JBUKCHMS:  paJUyC-BEKTOD,
TpaekTopusi, IepemelnieHue, nyrb. CpenHss U MIHOBEHHAs
CKOPOCTH, CPEIHEE U MTHOBEHHOE YCKOPEHHUS.

Crioco0bl 3aaHus JBWKCHUS: BEKTOPHBIN, KOOPIMHATHBIM,
ecrecTBeHHbIN. [IpsimMas u oOpaTHas 3ajauM KUHEMAaTHKU.
IIpoekuuyu CKOPOCTH M YCKOpEHUs B JCKapTOBOM U
€CTECTBEHHON CHUCTEMaxX KOOpPAMHAT. BplumciieHue mytu Inpu
HEPaBHOMEPHOM JIBV>KCHHH.

2,3

1.2.

JnHamuka
MaTepUaJIbHON TOUKHU

['panuubl TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [lepBriit
3ak0H Hprorona. MHepunansHbie cuctemMsl orcyera. MHepTHaAs
U TpaBUTalMOHHAas Macca. lIpuHOMD HSKBUBAJIEHTHOCTH.
CsoiictBa Maccel. Cuna. CpoiictBa cuin. IIpaBuna moncdera
CWJI, JIEHCTBYIOIIMX Ha TEJIO, B IOJIE CHUJ TSKECTH 3EeMIIH.
Nmnynsc (KOMWYECTBO [JIBIDKEHUS) Tena. Bropoil 3akoH
Herotona . YpaBHEHHMs ABUXKCHUSA B Pa3IMUHBIX CHCTEMax
koopauHat. Ilpsmas u oOpaTHas 3amauv AUHAMUKH. Tpetuit
3akoH HerotoHa.

[Tpunuun  otHocuTenbHOCTH  [amunes.  IlpeoOpazoBanus
[anunes. WuBapuantel npeoOpa3oBanuil ['amunes. IlpaBuio
CJI0’KEHHUSI CKOPOCTEM.

Bunsl B3aumoneiictBuil. ®dyHnameHTtanbHble cuibl. Cyxoe
TpeHue. Cuibl TPEHMSI: TIOKOs, CKOJIbXKEHUs, KaueHus. JKunkoe
TpeHue. CHUIIBI TSKECTH U BEC.

1.3.

3aKOH COXpaHEHUS
UMITYJTbCa CHCTEMBI
TOYEUHBIX TEJ

Wuterpansr  nBuwkeHus. CBsA3b 3aKOHOB COXpPAHEHMsI CO
CBOMCTBAMM MPOCTPAHCTBA U BpeMeHU. OTHOPOAHOCTH H
M30TPONHOCTh NpOCcTpaHcTBa. OTHOPOAHOCTh BPEMEHH.
BHyTpeHHMEe M BHEIIHHME CWIBl. 3aMKHYyTas CHUCTEMa. 3aKOH
U3MEHEHHs UMIyJbca B U (depeHInalIbHOW U UHTETPaTbHON
dopmax. UMiynbce cuitbl. 3aKOH COXpaHEHUS! UMITYJIbCA.

Ilentp macc. Teopema o nBukeHHMH LieHTpa Macc. L{-cucrema.
JIBm>keHne Tem ¢ TNEepEMEHHOM  Maccod. YpaBHEHUE
Meepckoro.




14.

3aKOH COXpaHEHUS
MMOJTHOH
MEXaHUUYEeCKOM
SHEpPruu

OnemenTapHas paboTta cuiibl. Pabota CHIIBI BIOJIb TPAEKTOPUH.
I'padpuaeckoe npencraBienne padboTsl. MTHOBEHHASI U CPETHSS
MoOIIHOCTh. KuHeTnueckas sHeprus. Teopema 00 M3MEHEHUU
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.
BHyTpeHHs11 MexaHU4YeCcKasi SHEPTUsi CUCTEMBI.
Ycnosue paBHOBeCHs MEXaHUYECKON
[ToTennumanbHas siMa ¥ MOTEHIUAIBHBIN Oapbep.
Nmnynec u sHeprua B Il-cucteme. I[lpuBenenHas macca.
AOComoTHO ynpyruii W abCOJIIOTHO HEYNPYTHid  yAaphl.
IlenTpasibHBIN ynap.

CHCTCMHBI.

6,7

1.5.

3aKOH COXpaHEHUS
MOMEHTA UMITYJIbCa

MOMEHTBI UMITYJIbCA M CHJIBI OTHOCUTENIBHO TOuYkHW. [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.

Hewnnepunansueie
CUCTEMBI OTCYETa

Cunel  unepuuu. ILlenTpobexnas cuia wuHepuuu. Cuna
Kopuonuca. VYpaBHeHue Broporo 3akoHa HproToHa B
HEUHEpLUAIbHBIX  CHCTEMaxX. 3aKOH  COXpaHEHUs B
HEUHEPLUAIbHBIX  CHUCTEMAaX.  3aBUCUMOCTb  YCKOPEHMS
CBOOOHOI0 NaJAEHUSI OT IIUPOTHI MECTHOCTH.

10

1.7.

Kunematuka
BpamiaTeJIbHOTO
IBUKEHUA

BekTop snemMeHTapHOr0 TMOBOpOTa. MrHOBEHHass M CpeIHSSA
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
nBwkeHus. Kunetnueckast sHeprusi TBepAoro Teina u paborta
BHEUTHUX CHUJI.

13

1.9.

Tlnockoe nBmxeHUE
TBEPJIOTO Tena

Paznoxenue ABWXKCHUS TBEPAOIO TEJIa Ha MOCTYIATCIBHOC U
BpalaTCIIbHOC. MrHoBeHHas OCh BpaIlcHU:. YPaBHeHI/IH
JABVOKCHUA TBEPAOro TCJIa U UX BUA JJIA IUIOCKOI'O ABHIXKCHUS.
Pe3y.HBTI/IpyIOH_[a$I )51 paBHOI[eP’ICTBYIOHIaH CHIBL. Y CIIOBUSA
paBHOBECHUA TBEPAOro TEJa. Kunernueckas SHEPTrHUAg TBEPAOTO
TCJIa ITPU MJIOCKOM OABUKCHUH.

14

1.10.

I'upockornsl

JlnHamuKa OBWKEHHUS TBEPIIOrO Tejla C OJHOW 3aKpEeryeHHOU
toukoil. Ilonstme o Tenzope wuHepuuu. OceBble U
HEHTpoOeKHbIe MOMEHTHI nHepIuU. CBoOOHBIE OcH. [ TaBHbBIE
ocu uHepruu. [Ipubnmxennas Teopust rupockona. [Iperneccus
TUPOCKOIIA. FHpOCKOHI/ILIeCKI/Ie CUJIbI U MOMCHTHI.

15-16

CnenuajabHasi TEOpUs

OTHOCHTCJIBbHOCTH

15

Kuunematuka

OTHOCUTEIILHOCTH.
MupoBass  TOuKa,
Jlopenua.

IlocTynatel  crnenuaJbHOU
YeTbIpeXMEPHOE  IPOCTPAHCTBO-BPEMSL.
MHUpOBast JIUHUA. [IpeobpazoBanus
OTHOCUTENBHOCTH MOHATHSI OJHOBPEMEHHOCTH.

TEOpUn




16 |2.2. |PenstuBmcTCKAas Kunemarnueckue s¢dektsl  npeodpazoanuii  JlopeHna.
JMHAMHUKA CobctBennas jymHa. CoOctBeHHoe Bpems. MHrepsai.
HMHBapuaHTHOCTH UHTEpBaa. BpemenumnonoOHsle,
IIPOCTPAHCTBEHHO-TIO00HBIE HHTEPBAJIBL.
Ilpaxmuuyeckue/cemunapckue 3aHamus
Heneas HaumenoBanue
Ne |pazgena /Tembl Coaepixanue
AMCHMILINHBI
1-14 |1 PDu3nyecKue 0CHOBbI MEXAHUKHU
1 1.1. |DnemeHThI Ousnyeckue MOJETH: MaTepualbHas TOYKa, aOCOIIOTHO
KMHEMATHUKH TBepaoe Teno. IlocTynarenbHoe M BpalarelbHOE JABUKCHUE.
Teno oTCUeTa. Cucrema  KOOpIUHAT: JIEKapTOBa,
HWIMHAPUYECKas (MoJisipHas), chepuyeckas, €CTeCTBEHHAS.
2,3 |1.2. |[Annamuka OCHOBHBIE  XAapaKTEPUCTHKW JBUKEHHUS: PAJUYC-BEKTOD,
MaTEpUaIbHOU TOUKH |TPAEKTOpHs, NepemelieHue, nyrtb. CpenHsss U MrHOBEHHas
CKOPOCTH, CPEHEE U MTHOBEHHOE YCKOPEHHSI.

4 |1.3. |3akoH coxpaHeHHS CriocoObl 3aaHusi ABMXKEHUSA: BEKTOPHBIA, KOOPAMHATHBIN,
HMITYJIbCA CUCTEMBI ectecTBeHHbIN. [IpsiMas u oOparHas 3agaud KHUHEMATHKH.
TOYEYHBIX TEJ [Ipoekuuu cKOpocTH U YCKOpPEHHMs B JIEKapTOBOW U

€CTECTBEHHON CHUCTEMax KOOpAMHAT. BeluncieHue myTu mpu
HEPABHOMEPHOM JBM)KEHHUU.

5 1.4. |3akoH coxpaHeHUA Cuia. CpoiictBa cui. IlpaBuna noxacuera cui, ACHCTBYHOLIUX
MOJTHOW MEXaHWYECKOM |Ha TeJlo, B MOJIe CHII TsbKecTh 3emiid. MMmynbe (KOJIM4ecTBO
3HEPTUU IBUKEeHMs) Tena. Bropoil 3akoH HproToHa. YpaBHeHuUs

JIBUKEHMSI B pa3IMYHBIX cHcTeMax KoopauHat. llpsmas u
oOpaTHas 3a1aun AuHAMUKH. TpeTuii 3akoH HproToHa.
6,7 |1.5. |3aKkoH coxpaHeHus [Ipunnun  otHocutenbHOCcTH [amunes. [IpeoOpasoBanus
MOMEHTa UMITYJIbCA lanunes. WuBapuantel npeoOpazoBanuii ['amunes. [IpaBuio
CJIO’KEHHUS CKOPOCTEM.
8,9 1.6. |HewneprmanbHbie Bunael B3aumopaenicteuil. @yHaaMEHTAIBHBIE CHIIBL.
CHCTEMBI OTCYETa

10 [1.7. |Kunemaruka BHyTpeHHre M BHEUIHWE CWIbl. 3aMKHYyTas cUcTeMa. 3aKOH
BpaIlaTeIbHOIO U3MEHEHMsI UMITYJIbca B JU(PepeHIMaIbHON U HHTErpabHON
JIBAKEHUS ¢dopmax. mnynbe cuibl. 3aKOH COXpaHEHUs! UMITYJIbCa.

11,12 |1.8. |Bpawenue rena Bokpyr Llentp macc. Teopema o nBukeHur neHTpa mace. L{-cucrema.
HENOJIBUYKHOM 0CH
13 |2. |CneumajibHasi TEOpHUsi OTHOCHTEJbHOCTH
14 |2.1. |Kunemaruka Kunemarnueckne s@dextsl npeobpazoBanuii  JlopeHna.
CobctBennas anuHa. CoOcTtBeHHoe Bpems. VHTepBai.
WNHBapuaHTHOCTH HMHTEpBaa. BpemenunonoOHsle,
IIPOCTPAHCTBEHHO-M10/I00HBIE HHTEPBAJIBI.
15-16 |2.2. |PenstuBucrckas DopmyJIBI IPEOOPA3OBAHHS CKOPOCTEHA.
JMHAMHKA
Jlabopamopnvie 3anamus
Heneasi|Ne |HaumeHnoBanue pazaesia /Tembl Aucuuiuinibl | Coaep:kanue
1-14 |1. |dPusuyeckue 0OCHOBbI MEXaHUKHU
1 1.1. |DneMeHThl KHHEMATUKHN CormacHo TabnuIle MPAKTUYECKHUX
3aHATHI
2.3 |1.2. |[lunamuka MaTepuanbHOH TOUKH CoracHO Ta0JIHIIe MPAKTHYECKUX
3aHATUN




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

5 1.4. |3akoH coxpaHEHHUs MTOJHOM MEXaHNYECKON CornacHo TabauIe MPaKTUIECKUX
SHEpPruu 3aHATHI

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

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

10 |1.7. |KunemaTuka BpamaTesbHOrO IBUKEHHS CorulacHO Ta0aMLe IPAKTUYECKUX
3aHATUI

11,12 |1.8. |Bpaienue tena BOKpYT HEIOABIKHOM OCH CorulacHO Ta0aMLe IPAKTUYECKUX
3aHATUI

13 |1.9. |Ilnockoe nBHKEHME TBEPAOTO TENa CorulacHO Ta0aMLe IPAKTUYECKUX
3aHATUI

14 |1.10.|I'mpockomnbl CornacHo TabauIe NPaKTUYECKUX
3aHATUN

15-16 |2. CrnenuaJjbHasi TeOPUsSi OTHOCHUTEJIbHOCTH

15 [2.1. |Kunemaruka CornacHo TabauIle MPAKTUYECKUX
3aHATUI

16 |2.2. |PenaruBucTckas TMHAMUKa COFJIEIC?O TaOIHIIE MPAKTHYCCKHX
3aHATUI

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECHHEYEHMUA JJIsA

CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS IO JUCIUILINHE

1. JlaGoparopHblil mpakTUKyM Mo Kypcy «OOmas ¢usuka» pasgen «MexaHuka» / MoJ peaakuueit
['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 OBYYAIOIIMXCS MO JUCHUATIIMHE

8.1. Céa3zb mesncoy hopmupyemvimu Komnemenyuamu u hopmamu KOHMPOJIA UX 0C60EHUA

Ne KOHTpOJ’II/IpyeMLIe I/IH}II/IKaT()p JOCTHIKCHUSA HaumeHnoBaHue OLI€HOYHOT0

n/n pasaebl (TeMbl) KOMITETEHIHM U CpeAcTBa TeKYLIeH u
JAUCUHMITHHBI MPOMEKYTOYHOM aTTecTAllNU
Texyumias arrecramnus, 1 cemectp
1. duznveckue 3-OIIK-1; V-OIIK-1; B-OIIK-1 | KomiokBuym
OCHOBBI MEXaHHKH 3-I1K-1; V-IIK-1; B-TIK-1
3-YKE-1; Y-VKE-1; B-YKE-1
2. CnennanpbHas 3-OIIK-1; Y-OIIK-1; B-OIIK-1 | KontponpsHas pabota
Teopus 3-I1K-1; V-TIK-1; B-TIK-1
OTHOCUTEJIbHOCTH 3-VKE-1; V-VKE-1; B-VKE-1
IIpomeskyTouHasi arTecTanus, 1 cemectp
OKk3aMeH 3-0OIIK-1; V-OIIK-1; B-OIIK-1 | Dx3aMeHAaIMOHHBIN OHIET

3-I1K-1; V-TIK-1; B-TIK-1
3-YKE-1; V-VKE-1; B-YKE-1




8.2. Tunoswvie KoHmpoibHble 3A0AHUA UTU UHBIE MAMEPUATIbL, HEOOX00UMbLe 011 OUEHKU 3HAHUIL,
YMEHUIl U HABBIKOG, XaAPAKMEPUYIOUAUX IMANBL hOPMUPOBAHUA KOMNEM EHYUTL

@OHJ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeyMBaeT MPOBEPKY OCBOCHUS IIJIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs] (KOMIETCHIMH W MX MHAMKATOPOB) MOCPEICTBOM MEPOINPUSATUN TEKYIeH 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,
HA6bIKO6 U (UIU) OnblmMa OeAmenbHOCMmU, XaAPAKMeEPUIVIuWUx IIManvl GOpMuUpoeanus
KomnemeHuui

Hrorosas arrécrainua 1o  AJUCHUIUIMHE  SABJIACTCA  HMHTCTpPaJIbHBIM  IIOKA3aTCJIEM  KadeCTBa
TCOPCTUUCCKHUX U MPAKTUICCKUX 3HAHUI 1 HAaBBIKOB 06yqaloumxc;1 10 JUCHUIIIIMHE W CKJIIAAbIBACTCs
N3 OLCHOK, IMOJTYYCHHBIX B XO/€ TCKyII.ICfI u HpOMC)KYTO‘lHOﬁ aTTcCTallu.

Tekymiast arrecranus B CEMECTPE MPOBOIMTCS C LEIbI0 O0OCCHCUCHUsS CBOSBPEMEHHOW OOpaTHOM
CBSI3H, JUUISI KOPPEKIIUU O0YUCHUSsI, aKTUBU3ALUU CAMOCTOSATEIIBHOM paboThl 00YyYarOLIIXCSl.

HpOMemyTquas[ arrectanuda npcaHasHadYCHa JId 00BEKTUBHOI'O MOATBCPXKACHUA KW OLUCHHUBAHUA
AOCTUTHYTBIX PE3YJIbTATOB O6y‘lCHI/I${ ITOCJIC 3aBCPUICHU U3YUCHUA JUCHUILJINHBI.

Texyias aTTecTanus OCyIleCTBISETCS /1Ba pa3a B CEMECTP:

e koHTposbHas Touka Ne 1 (KT Ne 1) — BbicTaBisieTcs B 3J€KTPOHHYIO BEAOMOCTb HE IO3]HEE §
Helenu ydeOHOro cemectpa. Bkiouaer B ce0si OLIGHKY MEPOIPHSTHN TEKYIIETO KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss IO paszzaenam/TemMaMm  ydeOHOH
JTUCHUILTUHEI ¢ 1 o 8 Hepenmo yd4eOHOro cemecTpa.

e koHTpospHas Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcs B 3JIEKTPOHHYIO BEJIOMOCTh HE mo3jaHee 16
Heslenu ydeOHoro cemecrpa. Bkirouaer B ce0si OLIGHKY MEpOINPHITUN TEKYLIEro KOHTPOJIS
ayIUTOPHOM U CaMOCTOSTEIBHOM paboThl oOywaromierocss MO paszaeiaam/TeMaM ydeOHOM
TUCIUILIMHEI ¢ 9 1o 16 Heneno yueOHOro cemectpa.

Pe3ynbrathl Tekyiield M MPOMEXYTOUHON aTTECTAI[UU MOJBOASATCS IO IIKaJle OATITbHO-PEUTHHTOBON
CHCTEMBI.

JTan peiTHHrOBOM cHCTEeMBbI / Hepean bana
OueHo4yHoe CpeacTBO MuHmvyn™ Maxcunym

Texymas arrecramus 1-16 36 60
KonTtposabHnas Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KounTposbHas Touka Ne 2 15-16 18 30
Konmponvnas paboma 16 18 30
IIpomexyTouyHas aTTeCTALMSA - 24 40
DK3aMeH -

OK3amenayuonnwlil Ounem - 24 40
HUTOTI'O no gucuuninxe 60 100

* MuHNUMaTbHOE KOJUYECTBO 0aUIOB 32 OIIEHOYHOE CPEACTBO — ATO KOJIMYECTBO OANIOB, HAOpaHHOE
oOydJarmuMcsi, TpH KOTOPOM OIIEHOYHOE CPEACTBO 3aCUUTHIBACTCSA, B MPOTHBHOM Cllydae
06yqa}01]11/11‘/'1cs[ JAOJDKEH JIUMKBUIUPOBATH MOSABHUBIIYIOCA aKaACMHUYCCKYIO 3aJO0JPKCHHOCTD IO TeKyHIeﬁ
WIH TPOMEXKYTOYHOHM arrecTanuu. MUHUMaIbHOE KOJMYECTBO OAJIJIOB 32 TEKYIYIO aTTeCTaluio, B
T.4. OT/ICTTPHOE OIICHOYHOE CPEACTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTecTaluio coctaBiser 60%

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

CryneHT MOXeT OBITh aTTECTOBAH IO AWCIMIUIMHE, €CIU OH aTTECTOBaH IO KaXKIAOMY pasjeny,
3a4eTy/IK3aMeHy U ero CyMMapHbIi 0asu1 coctapiseT He MeHee 60.

Onpeoenenue donycoe u wimpaghos

Bbonychl: moouipurenbHble OaIbl CTYIEHT MOXKET MOJIYYUTh K CBOEMY PEHTHHIY B KOHIIE CEMECTpa 3a
MPUCYTCTBUE HA JIEKIHUAX, MPAKTHUYECKUX U JIAOOPATOPHBIX 3AHITHSIX M AKTUBHYIO U PETYISIPHYIO
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. Illkana oueHku 00pa3oBaTeIbHBIX JOCTHKECHU I

HUrorosas arrectanus 0O AUCHUIUIMHE oneHuBaerca 1o 100-0amibHOM IMIKAIE |
MPEACTABISIET CYMMY OaJlJIOB, 3apabOTaHHBIX CTYACHTOM IIPH BBHINOJHEHUM 33JIaHMA B paMKax
TEKYIIEH U IPOMEKYTOUHOU aTTECTALUN

Cymma | Oyenka no 4-x | OueHka TpeGoBanusi K ypOBHSII0 OCBOeHHs Y4ieOHOI

0AJUIOB | Oa/LIbHOU WKAle ECTS TACHUILINHBI
90-100 5- «omauunoy/ | A OneHka «OTJIIMYHO» BBICTABISIETCS CTYIEHTY,
«3aumeHo ecmi  OH THyOOKO H  TPOYHO  yCBOMII

IPOrpaMMHBIM  MaTepual,  HCYEpIIbIBAIOLIE,
HOCJIEI0BATEIbHO, YETKO U JIOTMYECKH CTPOHHO
€ro M3JlaraeT, yMeeT TECHO YBSI3bIBaTh TEOPHIO C
[IPAKTUKOM, HCIHOJB3YET B OTBETE MaTepual
MOHOIpaUUECKOM JIUTEPATypBI

85-89 4 - «xopouoy/ B OneHka «XOpOIO» BBICTABISECTCA CTYIEHTY,
75-84 «3a4menoy C €CJIM OH TBEPJIO 3HAET MaTepHUall, IPAMOTHO U IO
70-74 D CyNIECTBY  HW3JIaraeT €ro, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEW B OTBETE€ Ha
BOTIPOC
65-69 3- OneHka «yAOBIETBOPUTENBHO» BBICTABIISIETCS
60-64 «yoosnemseopumeins E CTYJIEHTY, €CJIM OH HWMEET 3HaHUs TOJIBKO
HOY/ «3aUmeno» OCHOBHOT'O MaTepuayia, HO HE YCBOWJI €ro
JeTane, JOmycKaeT HeTOYHOCTH, HeIOCTaTOYHO
npaBUiIbHBIE  (OPMYIHMPOBKH,  HAPYIICHUS
JIOTHYECKOW MOCIeI0BATENbHOCTH B U3JIOKEHUN
MIPOrPaMMHOTO MaTepuaa
0-59 2 - F OneHka «HEyJOBIETBOPUTEIBHOY BBICTABIISAETCS
«Hey0osiemeopume CTY/IGHTY, KOTOPBIi HE 3HAaeT 3HAYUTEIbHOU
JbHOY/ «He YacTH MPOrpaMMHOIO MaTepuana, JO0MyCKaeT
3aumeHox cyliecTBeHHbIe OmMMOKU. Kak mpaBuio, oreHka

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

9. MEPEYEHb OCHOBHOM W JONOJHUTEJBHONH YYEBHOW JIMTEPATYPBHI,
HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCIATIJIAHBI

@) OCHOGHaA yYeOHnasn 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 no obmieii ¢usuke. — 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-TEJEKOMMYHUKAIITMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIHUMBIX JIJS
OCBOEHMUSA JUCIIAITJIMHBI

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

2. DOnekTpoHHO-OMOnuoTeunass  cucreMa «Jlaub»  [OnexktponHslii  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 Oubnmoreuynass cucrema «Kymep Oyk» [Onextponnsiii pecypc|] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. OnekTpoHHas OubnuoreuHas cuctema «KoHCynbTaHT CTyAeHTa» [DNEeKTpOHHBIA pecypc| —
URL.: http://www.studentlibrary.ruhttp://ibooks.ru/.

6. LenTp nupopmannoHHO-61OIMOTEYHOTrO o0ecneueHus yaeOHo-HayuHOoU nestenbHoctd HUSAY

MU®U [Dnexrponnsiii pecype] — 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
IaHa, a TakXkKe MPaKTUYECKMMH IPUIOKEHUAMH K  TEXHOJIOTHU  KMIKOMETAIIIUYECKUX

terioHocuteneil.  CucremaTuueckue — MHAMBHIyallbHble  KOHCyJdbTanuu.  CTuMynupoBaHue
UCIOJIb30BaHUS B Mpoliecce 00yueHHsI KOMIbIOTEPHOU TEXHUKU M MH(GOPMALIMOHHBIX TEXHOJIOTHH.
Bun yuebnbsix Opranuzanys JesTelIbHOCTH CTYyJIeHTa
3aHATUN
Jexuus Hanucanue KOHCIIEKTa JIEKIMH: KpPaTKO, CXEMaTHU4YHO, II0CJIEI0BATEIbHO

(¢uKcUpoBaTh OCHOBHBIE IOJOXEHHS, BBIBOJABI, (OPMYIUPOBKH, 0000ILEHUS;
IIOMEYaTh BaXKHBIE MBICIIM, BBIIEISTH KIIIOUEBBIE CIIOBA, TepMuUHBL I[IpoBepka
TEPMHUHOB, MOHATHH C MOMOIIBIO SHIUKIONEANMN, CIOBAape, CIIPaBOYHHKOB C
BBIMUCHIBAHUEM TOJKOBaHMHA B TeTpaab. OOO3HAYMTH BOINPOCHI, TEPMHUHBI,
MaTepuaj, KOTOPbIH BBI3BIBAET TPYAHOCTH, IMOMETUTh U MOMbBITATHCS HaMTH
OTBET B PEKOMEHJyeMOH JuTeparype. Eciau caMocTosATEnbHO HE yaaercs
pa3zobpaThcsi B MaTepuaie, HeoOXoaumMo chopMynnpoBaTh BONPOC U 33JaTh
IIPENOAABATEN0 HA KOHCYJIbTALIMK, HA IPAKTUYECKOM 3aHITHH.

[IpakTrnueckue [Ipy MOArOTOBKM K MPAKTUYECKUM 3aHATHUSM ITOBTOPUTH OCHOBHBIE IOHATHS 110
3aHATUSA T€MaM JIEKIIMOHHBIX 3aHATUM 3ajgaHus. Pelas IIOCTaBIEHHBIE 3aJaHus,
MIPEABAPUTENIBHO TOHATh, KAKOW TEOPETUYECKUH MaTepraj HYKHO H3y4YHTh.
IIpy BO3HUKHOBEHUH TPYAHOCTENM € pEHICHUEM WU I[TOHUMaHUEM
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chopMyIUpOBATh U 33]1a4 BOMPOCHI TPEIOAaBATEIIO

JlaGopaTopHbie
3aHATUA

[Ipu mnoarotoBke K abOpaTOpHBIM paboTamM cleAyeT O3HAaKOMHUTHCA C
METOAMYECKUMH PYKOBOJCTBAMU TO paboTe ¢ M3y4aeMbIMH HPOTPaMMHBIMU
KOMIUIEKCaMH. BaXHO BHHMMATeIbHO O3HAKOMUTHCS C (QYHKIUMOHAIOM H
BO3MOKHOCTSIMH JIaHHBIX KOMIUIEKCOB. Ilpu 3ammre mabopaTtopHbIX padoT
BAYKHO JIETAJIbHO pa3Ouparbes B Teopernueckux acnekrax [1K.

Joknan

[Touck nuteparypsl U cocTaBieHue 6ubnuorpaduu, UCIONb30BaHUE OT 3 A0 5
HAay4YHbIX pPa0OT, M3JIOKEHHE MHEHHS aBTOPOB U CBOETO CYKACHHS 10
BBIODAaHHOMY  BONIPOCY; H3JIO)KEHHE OCHOBHBIX  aCHEKTOB  MPOOIEMBI.
O3HaKOMUTKCSI CO CTPYKTYPOil U 0opMIICHHEM JIOKJIa]IA.

Pedepar

[Touck nuteparypsl U cocraBieHue O6ubnumorpaduu, Ucmonbp3oBaHue oT 3 A0 5
HAay4YHbIX pPa0OT, M3JIOKCHHE MHEHHS aBTOPOB U CBOCTO CYKACHHS 10
BBIODAaHHOMY  BONIPOCY; H3JIO)KEHHE OCHOBHBIX  aCHEKTOB  MPOOIEMBI.
O3HaKOMUTKCSI CO CTPYKTYPOii U oopmiieHHEM pedepara.

KonnokBuym

PaGota ¢ KOHCIIEKTOM JIEKLIUH, TOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCaM
U JIp.

NunuBunyansHoe
JIOMaITHee 3aJjaHne

[Ipu BBINOJIHEHUU MHAMBUIYAIbHBIX 3alaHUM HEOOXOIMMO CHayvaia MpoYUTaTh
TEOPUI0 U M3YYWUTh IPHUMEPHI IO KAKIO0M Teme. Pemas KOHKpETHyIO 3axaudy,
IIPEBAapUTENIHO CIIeNyeT MOHATh, YTO Tpedyercs oT Bac B maHHOM ciydae,
KaKOH TEOpPEeTHYECKHH MaTepuayl HY)XHO HCIIOJIb30BaTh, HAMETUTH OOIIYIO
cxemy pewienus. Ecnu Bbl pemanu 3amady «mo o6pasiy» paccCMOTPEHHOI'O Ha
ayTUTOPHOM 3aHSATUU UJIM B METOJUYECKOM MOCOOUU MPUMEPA, TO KENATEIHHO
rocjae 3TOro o0ayMaTh MpOLECC pELeHHs U [onpoOoBaTh pPELIMTh
AHAJIOTMYHYIO 3a/1a4y CAMOCTOSTENBHO.

IToaroroBka k
3a4eTy

[Ipy moAroTroBke K 3a4eTy HEOOXOJUMO OPHUEHTHPOBATHCS HA KOHCIEKTHI
JIEKUUH, pEKOMEHAYEMYIO JINTEPATYPY, IEPEUEHb PECYPCOB CETH UHTEPHET.
JIOTIOJIHUTENBHO K M3YYEHHUIO KOHCIEKTOB JIEKIMII HEOOXOJUMO MOJIB30BaThHCS
y4eOHUKAMU I10 SIACPHBIM TEXHOJIOTHSIM. BMecTo «3ayduBaHUs» MaTepuaia
BaYKHO IOOMTHCS TOHUMAHUS M3Y4aeMbIX TeM AUCHUIUIMHBL. [Ipu moaroToBke K
3a4eTy HYXXHO OCBOUTH TEOPUIO: pa30o0paTh OINPEICICHUS BCEX TIOHATHUM,
PaccCMOTPETh MPUMEPHI U CAMOCTOSTENIBHO PEIINTh HECKOJIBKO THUIIOBBIX 3ajay
u3 Kaxaoil TeMel. [Ipu pemennn 3amad Bcerjga HEOOXOIUMO KOMMEHTHPOBATH
CBOM JICHCTBUS M HE 3a0bIBaTh O COJEP)KATENILHON HHTEPIPETAIUH.

IloaroroBka k
DK3aMEHY

[Ipy moAroTroBKe K HK3aMEHY HEOOXOJMMO OPUEHTHUPOBATHCS HA KOHCIEKTHI
JEKUUH, 3aJa4d NPAKTHYECKHUX 3aHITHHM, PEKOMEHAYEMYIO JIMTEpaTypy H
MHTEPHET HCTOYHUKU. BMecTo «3ayuuBaHUS» MaTepHalla Ba)KHO JIOOMTHCS
ITOHMMAHHUs U3y4aeMON AUCIHIIINHBIL.

12. MEPEYEHb HH®OPMAIIMOHHBLIX TEXHOJIOTHA, WCHOJB3YEMbBIX IIPHU
OCYHIECTBJIEHUN OBPA3OBATEJIBHOI'O MNPOLECCA IO JAUCIUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIANUMOCTH)

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTUI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
TUCIUIINHE OCYIIECTBISETCS B COOTBETCTBUU C YTBepKIeHHBbIM [lomoxkeHnem 00 ODIeKTPOHHOM
uHpOpMalMOHHO-00pa3oBarenbHo cpene MATO HUAY MUDN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnonbs3yercss nis  peanu3aluu
00pa30oBaTeNbHBIX MPOrpaMM MPH OYHOM, JUCTAHIIMOHHOM M CMEIIEHHOM peXuMe O0O0ydeHus.
Cuctema peanusyeT CIeyIone OCHOBHBIE ()yHKIIUN:

1) Co3naHue u yrpaBieHUe KJIacCaMH,

2) Co3aHue Kypcos,

3) Opranu3anys 3amucy yJarmxcsi Ha Kypc,

4) [IpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl y4aiuxcs,
5) [Ty6nukanus 3a1anuil U1 y4eHUKOB,
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6) Orenka 3ajaHuii yyaruxcs, IpoBeleHHe TECTOB M OTCIISKMBAaHHE MTporpecca 00yueHwus,
7) Opranu3anys B3auMoJeHCTBUS YHaCTHUKOB 00pa30BaTEIbHOTO MPOLEcca.

Cucrema HHTCTpUPYCTCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, OGGCHGLH/IBaIOH_[I/IMI/I BO3MOXHOCTb
UCIIOJIb30BaHMs TaKuX (QYHKIUI Kak pabouymii KajeHJapb, BUJIEO CBS3b, MHOTOIOJIb30BATEIBCKOE
peIaKTUPOBaHKUE JOKYMEHTOB, CO37aHUe (OPM OINMPOCHUKOB, HHTEPAKTHBHAS JIOCKA JJIsl PUCOBAHHMSL.
ABTOpH3aLUs OJIB30BATEICH B CHCTEME OCYLICCTBISICTCS HOCPEICTBOM KOPIIOPATHBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUL

IIpu ocymecTBaeHNH 00pa30BATEILHOIO Ipoliecca I0 JUCLUIUIMHE HCIOJIB3YIOTCA CIIEAYIOLINe
MH(OPMaLMOHHBIE TEXHOJIOTHU!

— TpoBeJeHHE JEKIUN U MPAKTUYECKUX 3aHITUH C UCIOJIb30BAaHUEM CIIaiiI-pe3eHTaIMil;

— UCHOJb30BaHUE KOMIBIOTEPHOTO TECTUPOBAHMS,

— OpraHu3aiys B3auMOJCHCTBHUS ¢ 00YJArOITUMUCS MTOCPEICTBOM AJIeKTpoHHOM mouThl 1 DMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

— Penaxrop npesenranuii Microsoft PowerPoint;
— bpaysepsi: 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)

OCYIIECTBIISICTCS TOCPEACTBOM CIICIIUANBHBIX pa3lieloB Ha odunuansbHoM caiite MATD HUAY

MUOU. ObecriedeH AOCTYI K IEKTPOHHBIM Katajoram oubmnoreku MATO HUAY MUDU, a takxke

AJIEKTPOHHBIM 00pazoBareibHbIM pecypcam (OMOC), chopMupoBaHHBIM Ha OCHOBAHUHU TPSMBIX

JIOTOBOPOB € TpaBooOIafaTeasiMi y4eOHOM U y4eOHO-METOIUYECKOW JHUTEepaTyphl, METOAMUYECKHX

oCcOOHUH:

1) Nudopmannonnsie pecypcel Cetn Koncynbrant Ilmoc, www.consultant.ru (uHpopMarus
HOPMATHUBHO-TIPABOBOTO0  XapaKTepa Ha OCHOBE COBPEMCHHBIX  KOMITBIOTEPHBIX U
TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJOTHH);

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

3) ObC «M3narennctBa Jlauby, https://e.lanbook.com/;

4) OnekTpoHHO-O0ubnoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OneKkTpoHHO-0MOMMoTeuHas cucreMma elibrary» (9BC elibrary);

6) basosas Bepcust O9bC [PRbooks, www.iprbooks.ru;

7) basbl qanHbIX «9nekTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;

8) DNeKTPOHHO-OUOIMOTEeUHAS cucremMa «AiOykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf .
9) OnekTpoHHO-O0ubMoTeunas cucrema « 9bC FOPAUT», http://urait.ru/.

13. OIIMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IS
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JTUCHUIIJIMHE

1. VYuyeOnas naGoparopus «MexaHUKa».
2. AymuTopHbIA OHI MHCTUTYTA.
3. bubnmoTeuyHslit GOHI HHCTHUTYTA.

14. UHBIE CBEJIEHUSA 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, MPOOIeMHAs U MHTEPAKTUBHAS JICKIHH.

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

WuauBuayanbHble TOMAIIHKAE 33JaHUs 10 TEMaM:
1. KuHemaTHKa MaTepHAJIbHON TOYKHU
1. HeGombmioe Teo 6pocatoT ¢ 00pbiBa FOPH30HTAIBHO € HAYaIbHOM ckopocThio V, (0)=V,.

[IpeneOperasi CONPOTUBICHUEM BO3/1yXa, HANTH MPOEKIMIO CKOPOCTH Tejla Ha OCh HAIIPABJICHHYIO
BEPTHKAIBHO BBEPX B 3aBUCHMOCTH OT BPEMCHH.

2. 3aBUCHMOCTh KOOPJMHAT YaCTHIIbI OT BPEMEHM ONKUCHIBACTCS 3aKOHOM: X(t)=I+kt, y(t)=c+bt-at® u
z(t)=0,rzme &, b, ¢, |, k— xoncTauTel. OnpenenuTh TPACKTOPUIO YACTUIIB.

3. Ha pucyHnke npezacraBiieH rpaduk e/ c)

3aBHCUMOCTH MPOEKIIMH CKOPOCTH 1
YaCTHUIbI, IBHKYIIEUCS BIOJIb OCH X, OT
BpeMeHH. OmnpeneanTe MPoeKIHo
CpeIHEeN CKOPOCTH YacTHUIIbI 32 4
CEKYH/IBI.

4. 3a Bpems T = 10 ¢ Touka npoIuia MoJIOBUHY OKPY>KHOCTH panuyca R = 160 cm. Haiftu 3a 310 Bpems
CpenHee 3HAaUeHHEe MOIYJISI CKOPOCTH.

5. Hebomnpmmoe Teno OporeHo mox yrioM o = 60° k Topu3oHTY ¢ HaualnbHO# ckopocThio V, =10m/c.

ConpoTHBIEHHEM BO3yXa IpeHe6peyb, IPHHAT YCKOpeHHe cBoOOIHOTO majgeHus g =10 m/c?

Pannyc KpuBU3HBI TPACKTOPHUH TEJIa B TOUYKE OpOCaHUs paBeH

6. KOMIIOHEHTBI CKOPOCTH YaCTHIIbI H3MEHSIOTCS 110 3aKOHAM: vy = 2t3, M/c; vy = —4t, m/c; v, =25, M/c.
HaiiTu cpennuii BeKTop YCKOpEHHUs 3a MPOMEXKYTOK BpeMeHH oT t1 =3c otz =5 c.

7. YacTu1ia IBUXKETCS 1O OKPYKHOCTH C IMOCTOSIHHOM 10 MOy 0 CKOpocThio. Kyna HanpaBneH
BEKTOp €€ YCKOPEHHUs?

8. JIBIDKCHHE MAaTepHAIbHOI TOUKH IPOUCXONUT 110 3aKoHy: X =5t° | Y =4+2t VckopeHne Touku B
MoMeHT Bpemenu t=1,0 ¢ paBHo:

9. 3a nmepBbIe § C paBHOYCKOPEHHOTO JABUKEHUS U3 COCTOSIHUS TTOKOSI MaTEpHAIbHAS TOYKA MPOIILIa
18,5 m. Cxonbko OHa MPOUJET 32 BTOPHIE 8 ¢, €CITU XapaKTep IBUKEHHS HE U3MEHUIICS?

10. 3a Bpemst T = 10 ¢ Touka mponuIa MOJOBUHY OKpYXHOCTH paauyca R = 160 cm. Haiitu 3a aTo
BpEMs MOJYJb CPETHETO BEKTOPa CKOPOCTH.

0
11. Teno 6pocumu nox yriom o0 =30" k ropusonTy co ckopocthio V = 20 M/c. [Ipenebdperas
COTPOTHBIIEHUEM BO3/lyXa, HAWTH TAaHTEHIMATLHOE YCKOPEHHE TENa B TOUKE OPOCAaHUS.

12. Touka M ABMKETCS TIO CITUPAIH C TIOCTOSTHHOM P

0 BEJIMYMHE CKOPOCTBIO, B HAIIPABJICHNH, Ly

yKa3aHHOM CTpesikoit. [Ipu 3ToM BemmamnHa o M S
DL

HOPMAJILHOT'O YCKOPEHHUS ...

13. JIBmkeHue MaTepHaIbHONM TOYKH IPOUCXOINT IO 3aKOHY: X = 5t?, Y=4+2 Jlannoe mBIKEHNME
ABJISICTCSL:

14. Ha pucyHke npejcTaBiieH rpaduk ve(M/e)

3aBUCUMOCTH IIPOEKIUU CKOPOCTH 1
YaCTHUIIbI, TBYKYILIECUCS BIOJb OCU X, OT
BpeMeHU. OIpenenanTe NpoeKIU0
CpeaHeN CKOPOCTH YaCTHUIIBI 3a 2
CEKYH/IBL.
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15. 3a mepBble 2 ¢ paBHO3aMEJICHHOTO JIBUKEHHUS C HAaYaJIbHOU cKopocThio 10 M/c MaTtepuaibHas
Touka npouwia 10 M, mpu 3TOM HampaBJIeHUE IBIXKEHUE HE U3MEHsUI0Ch. Ha kakoe paccTosiHue oHa
NIEPEMECTUTCS 3a BTOPBIE 2 €, €CIIN XapaKTep ABUKEHUS HE U3MEHWIICA?

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

17. Kamens Opocuiu nof yriioM o, =60° K

TOPU30HTY €O cKopocThio V, . Cpentee —

/ .
TaHTCHIMAIBHOE YCKOPEHHE KaMHs (W, ) 3a v
BpeMsi IOJIETa OT MOMEHTa OpPOCKa J10 / U N
BEPXHEH TOYKH (COMPOTHBIICHUEM BO3/IyXa
npeHeOpeyb) paBHO:

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

2. Yactuua maccel M B MOMEHT BpeMEHH t, HauMHaeT IBUTaThCs MO OKPYKHOCTH paaunyca R ¢

[OCTOSIHHOM CKOpOCThIO V,. Haiitu cuny F (1), nefictByromnyro Ha yactuiyy, mociie Hayajia JIBHKCHHUI.
0

3. Ha nony nudra, IBHXKYILErocs ¢ yCKOpEHHEM a BEPTUKAIBbHO BBEPX, JIEKHUT I'py3 Maccoil M. Yemy
paBeH Bec 3TOro rpysa?

4. lon peiictBueM cunbl F,, neiicTByromieii napanieabHo HAKIOHHOMN III0OCKOCTH, TEJIO Macchl M

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

5. Yactuia maccsl M mpoliuia MOJOBUHY OKPY>KHOCTH paanyca R C TOCTOSHHON CKOPOCTBIO V.
Monynb cpeiHero 3HauYeHUs! BEKTOPa CUIIbI paBeH

6. bpycok maccoir M =3,0 kT,
HaxOoJAIIuics Ha
TOPU30HTAJILHOM CTOJIE, CBSI3aH
HEPACTSKUMOU HUTBIO C OpyCKOM [ m

maccort m=2,0 kr. Hutp

NEepEeKUHYTa Yepe3 TIaaKuil OJIoK.

[Tpu xakom ko3¢ puneHTe Puc.2.5

TpeHus Mexay 6pyckom M u

CTOJIOM HAYHETCS JIBHKCHHE

OpyckoB

7. Tloposxuuii rpy30BOii aBTOMOOUIE Maccoii 4 T Havas ABIKeHHUe ¢ yckoperueM 0,3 m/c?. Kakosa
Macca rpysa, IpUHATOro aBTOMOOMIIEM, €CIIU IIPU TOM JKe CHJIE TATH OH TPOTraeTcsi ¢ MecTa ¢
yckopernem 0,2 m/c??

8. Ha nmony nudra, IBIKYIIErocs ¢ yCKOPEHUEM a BepTHKAJIbHO BHU3, JIEKHT I'py3 Maccoit M. Yemy
paBeH Bec 3TOro rpysa?

9. Ilox nelicTBUEM CHIIBLI If0 , ICMCTBYIOIIIECH NapalieIbHO HAKIIOHHOM IIJIOCKOCTH, TE€JIO MacChl m

TallaT [0 HAKJIOHHOW INIOCKOCTH € TOCTOSIHHOM CKOPOCTBIO U . HaliTh cuily HOpManbHOM peakuuu
OTIOPBI, IEHCTBYIOIIYIO Ha TEJIO CO CTOPOHBI IIJIOCKOCTH, COCTaBIISIONIEH YIoJl & C TOPU30HTOM. (
Ocp Y HampaBliieHa BBEpX NEPIEHIUKYISIPHO HAKJIOHHOH IJIOCKOCTH).

10. Yactuua Maccel M mpoIia Tpy YeTBEPTH OKPYKHOCTH paaunyca R C moctossHHON ckopocThio V.
Mopyne cpeHEro 3HaYeHUsl BEKTOpa CUJIbl PaBEH

11. Cucrema rpy30B, COETUHEHHBIX

HEPACTSKUMBIMUA HEBECOMBIMU

HUTSIMU, JIBUXKETCS TaK, KaK

MoKa3aHo Ha pucyHke. Hutp iy P
CKOJIB3UT 10 HETIOJBUKHOMY OJIOKY I
0e3 Tpenus. YeMy paBeH MOAYIIb )

P yp 1y. " j.|:|

YCKOpPEHUS KaX/10ro Ipy3a
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CHUCTEMBI?

14.3. Kpamkuit mepmunonozuyeckuit ciosapo

AOCOIIOTHOE IBUKEHUE - ABM)KEHUE TEJIa OTHOCUTENIBHO YCIOBHO HETIOABM)KHON 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 Ten0, HaXOZsIIEecss B CHIOBOM (TPaBUTAL[MIOHHOM) IIOJIE,
JNEICTBYEeT Ha TOPU3OHTAJIBHYIO OINOPY WM pacTATMBACT BEPTUKAIbHBIM IOJIBEC. 3HAYUT, BEC
IIPWIOKEH K OIOPE, K IMOABECY, HO HE K TEILy.
BpamaresqbHoe ABU/KeHHE BOKPYI OCH — JIBUJKEHUE, IIPU KOTOPOM TPAEKTOPHM BCEX TOYEK Tella
ABIISIOTCSL OKPY)KHOCTSMU C LIEHTPaMHM, PAclOJIOKEHHbIMH Ha OJHOM MNpsIMOM (OcH BpalleHus), u
JEKAUMMU B INIOCKOCTAX, EPIEHANKYIISPHBIX 3TOU MPSAMOM.
Bropas xocMuyeckas CKOpOCTb - MHUHHMMAallbHash CKOPOCTb, KOTOPYIO HEOOXOJMMO COOOIIMUTH TElly,
HaXOJAUIEMYCsl Ha IOBEPXHOCTU 3eMJIH (MJIM MHOTO MAaCCHBHOTO TeJa), YTOOBI OHO BBIILIO U3 CheEephI
IPAaBUTAlMOHHOTO JIeHCTBUS IUIaHETHl (T. €. YJaJIWIOCh Ha TaKO€ pPACCTOSHUE, NPU KOTOPOM
NPUTSDKEHUE K 3eMiie MTPEHEeOpe)KUMO Majo). 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 MaTeprualbHON TOUKON B MHEPLUAIBHONW CHUCTEME OTCUETa, IPSIMO MPONOPLHUOHATIBHO
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 IpHU JBMKEHUU He MeHseTcs. bomee oOmas ¢opmynupoBka Broporo 3akoHa HeroToHa
IJIACUT: CKOPOCTh U3MEHEHUSI UMITYJIbCA TeJIa IPSMO MPOIIOPLMOHAIIBHA JEHCTBYIOLIEN CUIIE.
JIBuKeHMEe MaTepuaibHOW TOYKM 10 OKPYKHOCTH - JIBJKEHHME MAaTEpUAIbHOM TOYKH, KOTAa
TPACKTOPHUEH TOUKH SIBIISIETCS] OKPYKHOCTh. ITO MPOCTEHIIHI CITydail KPUBOJIUHEWMHOTO JIBUXKCHMUSI.
JuHamuka - pas3gen MEXaHWKH, W3y4dalolUluil BIMSHHE B3aMMOJCHCTBUN MEXAYy TEJIaMH Ha HX
MEXaHUYECKOE JBMKEHME. J[MHaMuKa OTBEYaeT Ha BONPOC: MMOYEMY JIBUKETCS TelI0? DTO MpUUMHHAS
4aCTh MEXAHUKHU.
J{uHaMH4YeCcKUe YPpaBHEHUsl ABHMKEHHMs — OTO BTOpOM 3akoH HBIOTOHA, 3anmMcaHHbId 111 TaHHOTO
Tena. OTH YpPAaBHEHMsI MOXHO 3alKcaTb B BEKTOPHOM BHUJAE M B IMPOCKUUAX HA OCH KOOPAMHAT.
CocraBieHue U pelleHre TakKuX ypaBHEHH — IJlaBHas 3aJa4ya JUHAMUKY.
3aKkoH BCeMHMPHOro TAroTeHMs (OTKpPHIT HBIOTOHOM) TIJlacUT: cuila B3aUMOJECHCTBUS JIBYX
MaTepuaibHBIX TOYEK MPSMO MPOMOPIMOHAIbHA MaccaM 3THX TOYEK, OOpaTHO MPOIOpLHOHAJIbHA
KBaJpaTy pPAacCTOSIHUS MEKIy HUMHU M HaIllpaBJI€HA BJOJIb NPSIMOW COEIMHSAIOLIEN TOYkU. Macca,
¢burypupymoias B 3TOM 3aKOHE, Ha3bIBAETCs TPaBUTAILIIOHHOM.
3akoHbl HpIOTOHA - TpH 3aKOHA, JIEKaIMEe B OCHOBE KJIACCUYECKON MeXaHUKU. 3akoHbl HproTOHA He
JTOKa3bIBAIOTCS B MaTeMaTHUYECKOM CMBICIIE, a SBJSIOTCS 0000IeHneM onbiTa. BriepBble 3TH 3aKOHBI
O6butn copmynupoBaHbl HblOTOHOM B 3HaMEHHUTOM TpyJle «MareMaTHuecKue Hadajga HaTypajabHOMN
dunocoduny (1687).
3akoHbI coXpaHeHHsl - (yHIaMEHTaIbHbIE (PU3NUECKUE 3aKOHBI, COIVIACHO KOTOPHIM B 3aMKHYTOMH
(M30JIMPOBAHHOM) CUCTEME HEKOTOphIE (PU3MUECKHE BETUUYMHBI HE U3MEHSIIOTCS C TEYEHUEM BPEMEHHU
IIPU BCEX B3aUMOJEHCTBUAX, NPOUCXOASIIIMX B 3TOM cucreMe. B mexaHuke HproToHa 3aKoHBI
COXpaHEHHUsI BBIBOASITCS U3 3aKOHOB HbIOTOHA, SIBISIOTCS UX CIIEJICTBUEM.
3aKoH coXpaHeHHsI HMITYJIbCa - 3aKOH MEXAHUKH, B COOTBETCTBMM C KOTOPBIM: BEKTOpHasi cymma
UMITYJIBCOB TeJl 3aMKHYTON CHCTEMBI OCTA€TCsl TOCTOSTHHOM NpH JIFOOBIX B3aUMOJIEHCTBUSAX 3THUX Tel
MeXIy co0oi. MIynbe MOKET TOJNBKO MEepepaclpeessiThCsl MEKIY TellaMU CHCTeMbl. B MexaHuke
3TOT 3aKOH BBIBOJUTCS M3 3aKOHOB HBIOTOHA. 3a mpenenaMy MEXaHUKH 3aKOH COXPAHEHUs UMITYJIbCa
HY)KHO paccMaTpuBaTh KaK CaMOCTOSITEJIbHBIM ONBITHBIM IPUHIMII, HECBOAALIMICSA K 3aKOHaM
HreloToHa. 3aK0H cOXpaHEHHS UMITYJIbCA €CTh CIIEJCTBUE OJHOPOIHOCTH MTPOCTPAHCTBA.
3aKoH coxXpaHeHHs ¥ NpeBpPallleHUsl IHEPTHM - OO 3aKOH MPHUPOJIbI, OJTUH U3 OCHOBHBIX 3aKOHOB
ectecTBO3HaHUs. COIJIaCHO 3TOMY 3aKOHY dHEPrus J000i 3aMKHYTOU (M30IMpPOBAHHONM) CUCTEMBI IIPU
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BCEX MpOIEecCcax, MPOUCXOASIINX B CHUCTEME, OCTAETCA IOCTOSHHOM. ODHEprusi MOXKET TOJBKO
NEePEeXo/IUTh M3 OJHOW (OPMBI B OPYTYI0 U TMepepaclpeicisThCs MEXIy 4acTsIMH cuctemsbl. Jlis
HE3aMKHYTOW CHUCTEMBbI YBEIWYeHUE (I YMEHBILICHHE) €€ SHEPTHH PaBHO YOBLIHN (MJIM BO3PACTAHHIO)
SHEPIHM B3aMMOJICUCTBYIOIUX C HEW Tel M (PU3MUECKHX Mojed (CM. Takke OHeprus). 3aKoH
COXpaHEHHUsI SHEPTUU CBSI3aH C OJHOPOIHOCTHIO BPEMEHHU.

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
M3MEHEHUEM MacChl.

3aKkoH coxpaHeHHsI 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 COXpaHEHHsT MOMEHTa MMIYJbca - (PU3MUECKUIl 3aKOH, B COOTBETCTBHM C KOTOPHIM MOMEHT
UMITyJIbCa 3aMKHYTOW CHCTEMBl OTHOCHUTEIBHO JHOOONW HEMOJBHMKHOW TOYKH HE HM3MEHSETCS CO
BPEMEHEM. 3aKOH COXPAHEHHUSI MOMEHTA UMITYJIbCA €CTh IPOSBIECHUE U30TPOITHOCTH IIPOCTPAHCTBA.
HNHepTHOCTH - CBOWCTBO MaTepUAIbHBIX OOBEKTOB MPUOOPETATh pa3Hble YCKOPEHHUS MPU OJUHAKOBBIX
BHEIIHUX BO3JCHCTBUAX CO CTOPOHBI APYIMX Tell. Mepol MHEPTHOCTH Tejla B IOCTYIATEIbHOM
JBUKEHUH SIBIISIETCS] €I0 Macca, a PU BpalaTeIbHOM JIBU)KEHUH — MOMEHT MHEPLUU.

WNuepunanpHas cuctemMa oTcyeTa - CUCTEMa OTCYETa, B KOTOPOM TEJIO HAXOAUTCS B IOKOE WU
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
CBSA3€HM MEXIy BEIMYMHAMU, XapaKTEpPU3YIOIIMMHU 3T JBUXKeHUs. KuHemaTtuka oTBeyaeT Ha BOIPOC:
Kak ABHKeTCs Teno? (cp. ¢ JluHaMuKoii).

Kunemarnyeckue ypaBHEHHs JBMKEHUS — 3TO 3aBUCHUMOCTb PaJinyCc-BEKTOpa MaTepUalbHON TOUYKU
WIK €€ KOOpAWHAT OT BpeMeHUu. OCOOEHHO IIMPOKO HCHOJB3YIOTCS KHHEMATUYECKHUE ypaBHEHUS
PaBHONIEPEMEHHOTO JIBUKECHHUSI.

Kunernyeckasi JHeprusi — SHEprusi MEXaHUYECKOW CHCTEMBI, 3aBUCSINAs OT CKOPOCTEH €€ TOYEK.
Eciu Teno Macchl M JIBUKETCS CO CKOPOCTHIO V, TO €r0 KHHETHYECKas YHEPrHs paBHa MV2/2.
Ko3(puumeHT TpeHuss — OTHOILIEHHE CHJIBI TPEHUS K CHUJe HOPMAJIbHOW peakuuu (WM K CHIle
HOPMAJIbHOTO JIaBJICHUS, MPUWKUMAIONIEH Tpyliuecs IMOBEPXHOCTH JApPYyr K JApyry). Bsipaxkaercs
OTBJICUEHHBIM O€3pa3MepHBIM YUCIIOM (CM. Takxke TpeHue).

JluHeiHast CKOpPOCTh - CKOPOCTh OTIENbHOM TOYKM BpAIAIOUIErocsl Teja, 3aBUCsIas OT YIJIOBOU
CKOPOCTH M PACCTOSIHMSI OT TOYKHM JO OCH BpallleHus. JImHelHas CKOpOCTb MaTepUalbHOW TOUYKU
YHCIIEHHO paBHA PAaCCTOSIHUIO, KOTOPOE TOYKA MPOXOANUT B €UHUILY BPEMEHH.

Macca — Mepa MHEPTHBIX M I'DaBUTALIMOHHBIX CBOMCTB Tena (cM. MIHepTHOCTb, 3aKOH BCEMHPHOTO
TArOTEHUs1). Macca He 3aBUCUT OT CKOPOCTH.

MarepuanbHOil TOYKOI Ha3bIBaeTCs TeNo, pa3Mepbl U ¢GopmMa KOTOPOro B JAHHOM 3amaye He
CYILIECTBEHHBI. MaTepuanbHyI0 TOUKY 4aCTO Ha3bIBAIOT TEIOM.

MrHoBeHHasi CKOpPOCThb - MpeAed CpeIHel CKOpocTH 3a OECKOHEYHO Majblii MPOMEXYTOK BPEMEHHU.
MrHoBeHHass CKOPOCTh HalPABJIEHA 10 KACATEJIBHON B JAHHON TOYKE TPACKTOPHH.

MrHoBeHHasl yrioBas CKOPOCTb - MpEAE], K KOTOPOMY CTPEMHTCS CPEIHssA YIJIOBas CKOPOCTh IpU
0ECKOHEYHOM YMEHBIICHUU MPOMEXYTKa BpeMeHU. MIHOBEHHYIO YIJIOBYIO CKOPOCTh MOXKHO HaMTH,
TaKuM 00pa3zoM, Kak MPOU3BOIHYIO OT yria MOBOPOTA 110 BPEMEHH.

MexaHuka - OCHOBHOM pa3zen (U3HKH; HayKa O MEXaHMYECKOM JBMKEHHHM MaTepUalbHBIX Tel U
IPOUCXOJAIIMX B3aUMOJEHCTBUAX MEXAY HHUMU. B pe3ynprare B3auMOIEHCTBUS HM3MEHSIOTCS
CKOPOCTH TeJl WU Tena JnedopMupyrotcs. MexaHuKka Moapa3Jensercs Ha CTaTUKY, KUHEMaTUKy U
JTUHAMUKY.

MexaHuka Tel MepeMEeHHON MaccChl - pa3ziesl MEXaHUKH, N3YYaloIui ABM)KEHUS TeJl, Macca KOTOPBIX
U3MEHSAETCS C TEUYEHHWEM BPEMEHHU BCIEACTBUE OTAEICHMS OT Tesa (MU NMPUCOSIUHEHMSI K HEMY)
MaTepuaibHbIX YacTull. Takue 3amaud BO3HHUKAIOT MPH JABHKEHUU PAaKeT, PEaKTHBHBIX CAMOJIETOB,
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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
PEaKTUBHOU CHUJIBI TSTH.

MomeHT cuiibl OTHOCUTENBHO Touku O onpenensiercss Kak BEKTOPHOE MPOU3BEIEHUE PaJNyC-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
JEHCTBUS CHJIBI O OCH BpAIlEHMs, JPYTMMU CJIOBaMH, JJMHA MEPHEHAMKYISApPA, OMYIIEHHOIO M3
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 BBINOJHAETCS IEPBbIM 3aKOH
Herotona. HemnepuuanbHas cucTeMa OTCYETa JABMXKETCS C YCKOPEHMEM OTHOCHUTEIBHO HEKOTOPOM
WHEPLHAJIbHOW CHCTEMBl OTCYeTa. BaKHBIM KIacCOM HEHWHEPLMAIBHBIX CUCTEM  SBISAIOTCA
BpalIaOLUeCs CUCTEMBI OTCUETA.

HopmanbHoe ycKopeHue - COCTaBIIsIoLIasl yCKOPEHUs, HallpaBJICHHAs BAOJIb HOPMaIU K TPA€KTOPUHU
JIBUKEHUSI B JaHHOM Touke. HopmanbHOE yCKOpeHHME XapaKTepu3yeT HM3MEHEHHE CKOpPOCTH IIO
HaIPaBJICHUIO.

OTHOCUTEIBHOE ABM)KEHHME - JABM)KEHHE TOYKM WIM Telda OTHOCUTENbHO IBMXKYIIEHCS CHUCTEMBI
OTCYETA.

ITapoii cni Ha3pIBaeTCA CHUCTEMA, COCTOALIAS U3 ABYX CHJ PaBHBIX IO MOJYJIIO U IPOTHUBOIOJIOKHBIX
10 HaNpaBJICHUIO, IMHUU JACHCTBUS KOTOPBIX B OOLIEM ClIydae HE COBIAJAIOT.

[TapamienorpaMm CHJI - T€OMETPUYECKOE IMTOCTPOCHME, BBIPAXKAIOLIEE 3aKOH CIIOKEHHA CHil. Bekrtop,
U300pakalolui  CUIly, paBHYIO TI'€OMETPUYECKOH CcymMMe JBYX CWJI, SBISETCA JUAaroHajbio
[1apaJuIeJIorpaMMa, IOCTPOCHHOI0 Ha OTUX CUJAX, KaK Ha €r0 CTOPOHAX.

[TepBas kocMHuYecKast CKOPOCTb - MHUHHMMAallbHas CKOPOCTh, KOTOPYIO HEOOXOAMMO COOOIIUTH Tely,
HaXOJAIIEMYCsl B TPAaBUTALMOHHOM I0Ji€ 3eMJIM (MM MHOI'O MAacCHUBHOIO Te€ja), YTOObl OHO CTajlo
UCKYCCTBEHHBIM CIyTHHUKOM IUIQHETHI, T. €. JIBUTaJOCh 110 KPYyroBoil opobure. BOin3u noBepxHoOCTH
3emutu TiepBasi KOCMUYECKasi CKOpPOCTh paBHa 7.91 km/c.

ITepBbiii 3akoH HbroToHa (oTkphIT [anmneeMm) - ¢u3MUecKui 3aKOH, B COOTBETCTBUU C KOTOPBIM
MaTepuaibHas TOYKAa COXPaHSAET COCTOSHUE ITOKOSI WJIM PaBHOMEPHOIO JBMKEHMS J0 T€X IOop, 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.
[lepeHocHOE ABMXKEHHE - JBUKEHHE YCIOBHO IOJBM)KHOM CHUCTEMBI OTCYETa IO OTHOLICHUIO K
WHEPLHAAIBHONW CUCTEME OTCUETA, YCIOBHO MPUHATON 3a HETIOABIKHYIO.

[ToreHunanbHas HSHEPrusi - YaCTh MEXAaHUYECKOM OSHEpruu Teja, 3aBUCALas OT B3aUMHOIO
PacIoJIOKEHUS €€ YaCTEN U OT UX IMOJIOKEHUH BO BHEIIHEM CHUIIOBOM T0Ji€. YHCIIEHHO MOTEHIMAIbHAS
SHEpPrusl CUCTEMBI B JaHHOM COCTOSSHUU paBHa paldoTe, KOTOPYK MPOMU3BEAYT ICHCTBYIOLIME Ha
CUCTEMY CHWJIBI IIPH IEPEXOAE CUCTEMBI U3 ITOrO IOJOKEHUS B TO, II€ NOTEHLMAIbHAs JHEPrus
YCIIOBHO NIPUHUMAETCS PaBHOW HYJIIO.

[TpeoOpa3oBanus ['anuiest - COOTHOLICHMS, MTO3BOJISIONIME MEPEXOIUTH (B KJIACCUUECKONW MEXaHUKE)
OT MPOCTPAHCTBEHHO-BPEMEHHBIX KOOPJIUHAT HEKOTOPOTO COOBITHS B OJHON MHEPLHUAIBHON cHcTeME
oTcYeTa K MPOCTPAaHCTBEHHO-BPEMEHHBIM KOOPAMHATAM 3TOTO K€ COOBITUS B APYrod MHEPIHUATIbHON
CHUCTEME OTCUETA.

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

[TpocTpaHcTBO U BpeMs - OCHOBHBIE (DOPMBI CYILIECTBOBAHUS MaTepUU. DTO Priiocockre KaTeropuu,
B (pusuke oHu He ompenesstoTcs. CorylacHO TEOPUH OTHOCHUTEIBHOCTH T'€OMETPHUYECKHE CBOMCTBA
MIPOCTPAHCTBA U CKOPOCTh TEYEHHSI BPEMEHU 3aBUCAT OT paclpeeseHUs U IBUKEHUSI MaTepUu.
PaBHOz€lcTBYIOIAs cuila - cuja, IEHCTBUE KOTOPOM 3KBHUBAJEHTHO JEHCTBHIO HA TEJIO HECKOJIBKHX
cwi. Cucrema CUI UMeEET PaBHOACHCTBYIOIIYIO TOJIBKO B TOM CIydae, €CIH JUIsl HEe CYILECTBYET
TOYKAa, OTHOCUTEJIBHO KOTOPOW TIJIaBHBII MOMEHT CHMJI CHCTEMBI paBeH Hylro. PaBHOzelcTByromas
CUJIa paBHAa N€OMETPUYECKON CyMMeE BCEX CHUJI CUCTEMbl M NPUJIOKEHA B IleHTpe npuBedeHus. [lapa

19



CHUJI HE UMEET PaBHOICHCTBYIOIIEH.

PaBHOMEpHOE BpamaTenbHOE IBHKEHUE - IBMXKCHHE, IIPH KOTOPOM YIJIBI ITOBOPOTAa MaTEpHAIbHOU
TOYKH 32 JIF0OOBIE paBHBIE IPOMEKYTKH BPEMEHH OJMHAKOBBI.

PaBHOMepHOE JBM)KEHUE - JBWXKEHHME, NPU KOTOPOM 3a JItOOble paBHbIE IPOMEXKYTKH BPEMEHU
MaTepuaibHasi TOUKa MPOXOAUT OJIMHAKOBBIE ITYTH.

PaBHOMepHOe NpsiMOJIMHeliHOe ABHKEHUE — TO )K€ caMmoe, 4To U Pasnomepnoe osudicenue, eciu
TpPaeKTOpHS Tella — MpsiMast JINHUS.

PaBHOMEpHOE NBMKECHHME MaTEpUAIbHON TOYKH 10 OKPYKHOCTH - JIBM)KEHUE MATEPUAIIBHOM TOUYKH 10
OKPYKHOCTH, IIPH KOTOPOM MOXYJIb €€ CKOPOCTH HE MEHAETCA. MEHsETCs TOJIBKO HaIlpaBJICHHE
ckopoctu. Ilpm TakoM JBM)KEHHWM MaTepHajbHas Touka O0JIaAaeT IEHTPOCTPEMHUTEIbHBIM
yckopeHueM. LIeHTpocTpeMUTENbHOE YCKOPEHUE — YACTHBIN ClIydail HOPMaJIbHOI'O YCKOPEHMUSL.
CB000O1HOE BpallleHHE TBEPOTO TeJla - BpallleHUE TBEPAOI0 Tela, IPU KOTOPOM HENOIBUKHOM TOUKON
ABJIAETCS LICHTP TSHKECTHU TeEJIa.

Cuna - Mepa MEXaHUYECKOr0 JECWCTBUS Ha MAaTEpUAIbHYIO TOUKY WJIM TEJNIO APYIMX TEJ WIH IOJIEH.
Cuna BbI3bIBa€T M3MEHEHHE CKOPOCTU Tejla MM ero jaedopmanuio. B MexaHuke paziuyaroT CUIIbI,
BO3HUKAIOILIKE NIPH HEMOCPEICTBEHHOM KOHTAKTE TEJI MJIM HA PACCTOSHUU MTOCPEACTBOM CO3aBAEMBbIX
TeslaMu 1osield. MOXKHO IOKa3aTh, YTO Ha MUKPOCKOINMYECKOM YPOBHE BCE CHIIbI (Hampumep, cuia
yrnpyroctd) oOycioBieHsl monsMud. Cuiia - BEKTOpHAs BENUYMHA, MOITOMY B KaXKABIH MOMEHT
BPEMEHM OHAa XapaKTEPU3YETCS YMCIOBBIM 3HAYCHHEM, HAIPABICHUEM M TOYKOW IpWIIOKeHus. B
MeXaHMKe Npupoja cui He paccMarpuBaetcs. Eqununa cunsl B CU — 1 HeroToH.

Ecim B KaXIOW TOYKE MPOCTPAHCTBA HA TEJIO ACHCTBYET CUiA, TO IOBOPAT, YTO B IPOCTPAHCTBE
cylecTByeT cujoBoe mnojie. Eciu pabora cui monst HE 3aBUCUT OT (JOPMBI TPAEKTOPUH, TO IOJIE
Ha3bIBAaCTCsl IOTCHLMAIBHBIM, a CHJa KOHCepBaTHMBHOW. IIpuMeppl NOTEHLMANbHBIX MOJICH:
IPaBUTALMOHHOE TI0JIE, 3JIEKTPOCTATUUECKOE (KYJIOHOBCKOE) I10JI€, TI0JIE YIPYIHX CHUIL.

Cuiabl MHepuMu — (DUKTHUBHBIE CHUJIBI, KOTOPbIE BBOJATCS B HEMHEPLHMAIbHBIX CHUCTEMax OTCYETa,
94TOOBI BTOPO# 3aK0H HBI0TOHA MOKHO OBUIO PaCIPOCTPAaHUTH HA HEMHEPIIUALHBIE CHCTEMBI OTCYETA.
Hanpumep, BO Bpamamomuxcs cucTeMax OTCYeTa MOSBIAIOTCA IEHTPOOeXKHas cuia U Ccuja
Kopuosnuca.

Cucrema oTcueTa — TeJIO0 OTCYETa, CUCTEMa KOOPJAUHAT, CBSI3aHHAsl C TEJIOM OTCUeTa, M 4ackl (Ipudop
JUIsL U3MEPEHUs BpPEMEHHU JABI)KEHHS C yKa3aHMEM Ha Hadajgo ero otcuera). Cucrema oTcuera
UCTIONb3YeTCsl Ul ONpeAeSICHUs IMOJIOKEHHUsI B NMPOCTPAHCTBE (PU3MUECKUX OOBEKTOB B pa3IUYHbIC
MOMEHTHI BpeMEHHU. Pa3znnyaroT nHepuuaabHble 1 HEMHEPLIUaIbHble CUCTEMbI OTCUETA.

CkopocTb Tena - KHHEMAaTHYECKash XapaKTEPUCTUKA MAaTEPUAIbHOW 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 110 KacaTeJIbHOM K TpackTopuu Tena. B CHU eauHMIed CKOPOCTHU SABIISIETCS METP-B-CEKYHY
(M/c). OmHO U TO kK€ TelI0 MOXET OJHOBPEMEHHO JIBUTaThCs M HAXOJIUTHCA B TIOKOE B Pa3HBIX
cucremax orcuera. Ecim paccmaTpuBaeTcs KOHEUHBIM NIPOMEXYTOK BpemeHu At, To ckopocTs
HAa3bIBACTCS CPEIIHE.

CpenHee yrioBoe yCKOpeHHE - (U3MUEcKas BEIMYMHA, YUCIECHHO paBHAs OTHOLIEHHIO MPHUPAIIEHUS
YIJI0BOM CKOPOCTH K MPOMEKYTKY BPEMEHH, 32 KOTOPBIN 3TO MpHpallieHue MpOr30IILIO.

Cpennsist yriioBast CKOPOCTb — OTHOILLICHHE yTJIa TOBOPOTa pajuyca J1000i TOUKK BpalllaroIlerocs reia
K TPOMEXYTKY BPEMEHH, 3a KOTOpbII coBepuiwica 3TOT mnoBopoT. Cm. Takxke BpamarenbHoe
JBUKEHHE BOKPYT OCH.

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

TanreHuuanbHOE YCKOpPEHHME - COCTaBJISIOLIas YCKOPEHMsI, HalpaBlIeHHas BJOJb KacaTelbHOM K
TPACKTOPUHU JABMKEHUS B JAHHOW TOUYKe. TaHreHIIMAJbHOE YCKOPEHHE XapaKTEepU3yeT H3MEHEHHE
CKOPOCTH 110 MOJTYJIIO.

Teino orcuera - T€10, OTHOCUTENBHO KOTOPOT'O pacCMaTPUBAETCS ABMKEHUE BCEX OCTAJIbHBIX TEIl.
Teopema o kuHeTHYECKOH 2HEpruu dopmynupyercs Tak. Cymma paboThl Bcex Cuil (KOHCEPBATHBHBIX
Y HEKOHCEPBAaTUBHBIX), IIPWIOKEHHBIX K TElly, paBHA MPUPALIEHUIO €r0 KMHETHYecKOoN 3Heprun. C
MOMOIUIbIO 3TOM TEOpeMbl MOKHO OOOOIIUTH 3aKOH COXPAHEHMs] MEXaHWYECKOW HHEpruu Ha ciydail
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HE3aMKHYTOW (HEM30JMPOBAHHOM) CUCTEMBI: MPUPALLEHUIO TIOJHOW MEXaHUYECKOW PHEPIUU CUCTEMBI
paBHO pabOTE CTOPOHHUX CHJI HAJl CHCTEMOM.

Teopema IllrteitHepa - cooTHOWIEHME JUIA pacdyeTa MOMEHTA WHEPLMM Tejla OTHOCHUTEIBHO
IIPOU3BOJIBHON OCH, €CJIM U3BECTEH MOMEHT MHEPLUH o OTHOCUTENBHO OCH, IPOXOIALICH Yepe3 LEHTP
Macc Tesa. MOMEHT MHEPLUMH Tela OTHOCUTEIIBHO OCH, NTapaJUIEIbHOM OCH, IIPOXOMASIIEH Yepe3 LEHTP
Macc Tella U oTcTosmell oT Hee Ha paccrosnue |, onpenensercs mo dpopmyne Io + ml?, rae m - mMacca
Tena.

TpaekTopueid Ha3biBaeTcs BooOpaxkaemas JIMHMS, OINMChIBaeMas TEJIOM Ipu JBMKEeHUH. B
3aBUCUMOCTH OT (OpPMBI TPACKTOPUU JIBUKEHUs OBbIBAIOT KPHUBOJMHEHHBIE U TNPAMOJIMHENHBIE.
[TpuMepbl KpUBOJIMHEHHOTO [BMKCHUS: JBIKCHHE Tella, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY
(Tpaekropus — napabosna), IBUKEHUE MaTepUaIbHON TOUKH IO OKPYKHOCTH.

TpeHue - sBI€HUE CONPOTHUBIIEHUS TEJI OTHOCUTEIBHOMY IepeMelieHnio. Bo3HukaeT Mexay IByMs
TEIaMH B IUIOCKOCTM COIPHKOCHOBEHHS MX IIOBEPXHOCTEH M CONPOBOXKAACTCA OUCCHUIIALIACH
(paccenBaHMEM) PHEPrUU. MexaHUUecKasi SHEPrusi CUCTEMBI, B KOTOPOM €CTh TPEHUE, MOXKET TOJIBKO
yMmeHnbuiatees. Hayka, n3yuaroniast TpeHue, HazbiBaeTcsi TpuOosnorueil. ONbITHBIM IIyTEM YCTaHOBIIEHO,
YTO MaKCUMaJlbHas CWJIa TPEHUs IOKOSI U CHJIa TPEHUs CKOJIBKEHUS HE 3aBHCHUT OT IUIOLIAJU
CONPUKOCHOBEHMsI TEJI M IPONOPLMOHAIbHA CHJIE€ HOPMAJIbHOIO JABJICHUSA, INPUKUMAIOIICH
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 MaTEpUaJbHBIX TOYEK PABHBI 110 MOAYJI0, IPOTUBOIIOJIOXKHBI 110 HAIIPABICHUIO U JEHCTBYIOT
BJIOJIb IPSIMOM, coeuHsAIoIEeN 3T ToukH. Kak u nmpoune 3akoHel Hpr0TOHA, TpETHI 3aKOH CIIPABEAJINB
TOJIbKO JJIsl MHEPLMAJIbHBIX cucTeM oTcueTa. KpaTkas ¢opmysiaupoBKa TpeThero 3akoHa: JeiicTBHe
PaBHO IIPOTUBOICUCTBHUIO.

Tperbst KOCMHYECKas CKOPOCTb - MHUHUMaJbHas CKOPOCTb, HEOOXoAaumas [Uii TOro, 4YTOObI
KOCMHUYECKHMI ammapaT, 3alylleHHbIM ¢ 3emiau, npeoposien mnputsbkeHue CojHIAa U MOKUHYI
Conneunyto cuctemy. Ecnu 661 3emiiss B MOMEHT 3arycka Obljla HEOBM)KHA M HE IIPUTATUBAA TENO K
ce0e, TO TPeThsl KOCMUYECKasi CKOPOCTh Oblta Obl paBHA 42 kM/c. C yueTOM CKOPOCTH OpOUTAIHLHOTO
nerxeHust 3emnu (30 Km/c) TpeThsi KOcMUYECKasi CKOpocTh paBHa 42-30 = 12 km/c (mipu 3amycke B
HAIPaBJICHUU OPOUTANBHOTO JBYOKEHUs) wiu 42+30 = 72 xM/c (MpH 3amrycke B MPOTHBOIIOJIOKHOM
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 OTHOIIEHHE MpPHUPAIIeHUs CKOPOCTH K
COOTBETCTBYIOILIEMY NPOMEXYTKY BPEMEHH. Eciin yCTpeMUTh 3TOT NPOMEXYTOK BPEMEHH K HYIIIO,
MOJIyYUUM MIHOBEHHOE YCKOpEHHE. 3HAuUT, YCKOPEHHE €CTh MPOU3BOJIHAS OT CKOPOCTH IO BPEMEHHU.
Ecin paccMaTpuBaeTcsi KOHEYHBIN NMPOMEXYTOK BpeMEHH Al, TO yCKOpEHHE Ha3bIBacTCA CPEAHHM.
[Ipy KpUBONIMHEHHOM JBMKEHMM IIOJIHOE YCKOPEHHUE CKJIAJbIBACTCSd M3 TAHTME€HIMAIBHOIO
(KacaTeJIbHOT0) M1 HOPMAJIBHOTO YCKOPEHHS.

VYrioBas CKOPOCTh - BEKTOpHAs BEIMYMHA, XapaKTepHU3yIolllas BpalaTeIbHOE IBU)KEHHE TBEPIOIrO
Tela W HaIpaBJIEHHAas 10 OCH BpalllEHUs COIVIACHO NpaBWIy NpaBoro BUHTA. CpelnHss yriioBas
CKOPOCTh YHMCJIEHHO PaBHA OTHOIIEHHUIO yIJia IOBOPOTA K COOTBETCTBYIOIIEMY ITPOMEXYTKY BPEMEHHU.
B3sB mpon3BOIHYIO OT yrja MOBOPOTa IO BPEMEHH, IIOJYyYUM MIHOBEHHYIO YIVIOBYIO CKOPOCTb.
Enununeit yrnosoii ckopoctu B CU siBisiercs pan/c.

VYckopeHre cBOOOAHO MaJaloOIIEro Tesla - YCKOPEHUE, C KOTOPHIM JIBMXKETCS TeNO IMOA JIeHCTBHEM
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
reorpauyeckoifl MMPOTHl ¥ HAMpaBleHHs K meHTpy 3emin. Ha mmporte 45° u Ha ypoBHe Mops
ycKopeHue cBo60IHO majaromero Tena g = 9.80665 m/c?. B yueOHEIX 3a1auax 0ObIYHO TIONATAIOT ( =
9,81 m/c?.

dusnueckuil 3aKOH - HEOOXOAMMasi, CYIIECTBEHHas M YCTOHYMBO MOBTOPSIOMIAACS CBSA3b MEXKAY
ABJIEHUSIMH, IIPOLIECCAaMH M cOCTOSTHUAMU Teul. [lo3Hanue Gu3nueckux 3aKOHOB COCTaBIISIET OCHOBHYIO
3a1auy (pU3MYecKor HayKH.

[lenTpanbHas cuia — 3TO CUia, JUHUS JEHCTBHUS KOTOPOH NMPOXOAUT Yepe3 OJHY TOUKY (CHUIOBOM
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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 TOTEHIHAIBHO (CM. Takke CHUIIOBOE TOJIe).
LlenTp MHEpLMHU — TO K€ caMOe€, 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 MPEBPAILECHUS SHEPT UM ).

ILlenTp mMacc — Touka Tesa (WJIM CHCTEMBI TeJ), KOTOpas JIBHUXKETCSA TaK, Kak eciau Obl B Hel Oblia
COCpeIoToueHa BCS Macca Telia (CHCTeMbI) U eciy Obl K Hell ObUIH MPHIIOKEHBI BCE BHEIIHUE CHITHI,
JeHcTByromue Ha cucreMy. Jlpyroe Ha3BaHHe 3TOM TOUKM — yenmp unepyuu. Cucmema omcuema,
CBs3aHHas C LEHTPOM Macc, HasbiBaeTcs L[-cuctemoil wim cucreMoy neHTpa 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 IPOCTPAHCTBEHHO-BPEMEHHBIX KOOPAMHAT HEKOTOPOTO COOBITHS B OJHOW WHEPLUHUAIBLHOW CHCTEME
oTCYeTa K MPOCTPAHCTBEHHO-BPEMEHHBIM KOOpPAMHATAM 3TOT'0 XK€ COOBITUS B APYroi MHEPLHUAIbHON
cucteme otcuera. [Ipu CKOpOCTSIX 3HAUYUTEIBHO MEHBIIINX CKOPOCTU CBETa B BaKyyMe IIpeoOpa3oBaHus
JlopeHua nepexonst B npeodpazoBanus ['amues.

[TpyHIMIT OTHOCUTENBHOCTH PENSITUBUCTCKONM MEXAHHWKH — IOCTYJAT BIEPBbIE CHOPMYIMPOBAHHBIN
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 (pU3MUECKHUE SBICHUS (MEXaHUYECKHeE,
3JIEKTPOMAarHUTHbIE, ONITUYECKHUE U T. 1I.).

IIpocTpaHcTBO W BpeMsi - OCHOBHBbIE (DOPMBI CYIIECTBOBAHUS MaTepuu. OTo ¢uiocopckue
KaTeropuu, B Gu3rKe OHU He onpeaenstorca. CoriacHo meopuu omHocumenrbHoCmu, TeOMETPUIECKHE
CBOICTBA MPOCTPAHCTBA U CKOPOCTb TEYEHHs] BPEMEHHU 3aBUCAT OT PACHpPEIENICHHS W JIBHKEHUS
MaTepuH.

PesqsiTuBHCTCKasi MeXaHMKa - pazJiell TeOpeTHYeCKOH (PU3MKH, pacCMaTPUBAIOLIMM KIIacCHUECKUe
3aKOHBI MEXaHUYECKOI0 JABM)KEHUSI TN MPHU CKOPOCTSAX, CPABHUMBIX CO CKOPOCTHIO CBETA B BaKyyMe.
PenstTuBucTCcKas MEXaHMKAa OCHOBAaHA Ha CHEYUATbHOU Meopuu OMHOCUMENTbHOCMU

[TpocTpaHcTBO U BpeMsi - OCHOBHbBIE (DOPMBI CYILIECTBOBAHUS MaTepUU. DTO PriiocohcKre KaTeropuu,
B (usuke oHM He ompenensaorcs. CorinacHo TEOPUM OTHOCUTEIBHOCTH, F€OMETPHUECKUE CBOWCTBA
IIPOCTPAHCTBA U CKOPOCTh TEYEHHSI BPEMEHU 3aBUCAT OT paclpeesieHus U IBUKEHUSI MaTepUu.
CrnemmaneHast Teopust otHocutenbHoctH (CTO) - paspaborannas ['.Jlopennom, A.Ilyankape u
A.DiiHImTeHOM (hu3MUeckas Teopusi MPOCTPAHCTBA U BPEMEHM, OCHOBAHHAsl Ha JIBYX MOCTyJaTax.
IToctynarer CTO:

- IPUHIIUIT OTHOCUTEIBHOCTH;

- CYIIECTBYET IpeIebHAsl CKOPOCTh IEpeaun B3auMOICHCTBUM, OIMHAKOBAs BO BCEX MHEPLHMAIbHBIX
cucremax orcuera. B kauectBe Takoit ckopoct B CTO npruHUMAaETCsi CKOPOCTh CBETA B BaKyyMe.

O dexter CTO HauMHAIOT CKa3bIBATHCS MPU CKOPOCTAX, MPUOIMKAIOMIUXCS K CKOPOCTH cBeta. [lpu
(v/c) — 0 3akousr CTO, coriacHO MPHHIKMIY COOTBETCTBHS, MEPEXOMAT B 3aKOHBI KJIACCHYECKOM
MexaHuku HproToHa.
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15. OCOBEHHOCTH PEAJIM3AIIMN JUCHUIIJIMHBI JIs1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMH BO3MOKHOCTSAMMH 310POBbsA

B cooTBeTcTBUM ¢ METOAMUYECKUMH peKoMeHanusaMu MunoopHayku PO (yrB. 8 ampens 2014 r. Ne
AK-44/05BH) B Kypce MpeArnoiaracTcs UCIoIb30BaTh COIMATBLHO-aKTUBHBIC U pe(IICKCUBHBIE METO/IbI
00y4YeHUs, TEXHOJIOTUU COIMOKYIbTYPHOU peabmimmranuu oOydaromuxcs ¢ OB3 ¢ menpio oka3aHus
MOMOIIH B YCTAHOBJICHUH IMOJTHOLEHHBIX MEKIMYHOCTHBIX OTHOLICHHH.

OOyueHue JUI C OrPAHUYECHHBIMA BO3MOXKHOCTSIMU 3JI0POBbSl  OCYIIECTBIISIETCS C  Y4YETOM
WHIUBHUIYAIbHBIX TICUXO(PHU3HUYECKUX OCOOECHHOCTEH, a I WHBAJIUIOB TAaKKE€ B COOTBETCTBUU C
WHIUBUIYAIbHOW MTPOTpaMMOi peaOuIuTaIllii HHBAITU/IA.

J1s JIMI ¢ HapyUIeHHWeM CJIyXa BO3MOXKHO MpeaoCTaBieHHE HMH(OpMAIMHM BU3YalbHO (KpaTKU
KOHCIIEKT JIeKIMH, OCHOBHAs M JOIOJHHUTEIbHAsA JUTEpaTypa), Ha JIEKLIMOHHBIX W IPAKTUYECKUX
3aHATUSIX ~ JIONYCKAeTcsi  IPUCYTCTBHE  aCCUCTEHTa, a  TaKXe, CYpAONEpPEeBOAYUKOB MU
TU(IIOCYPIOTIEPEBOAUNKOB.

OLIGHKa 3HAHUI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATUAX OCYHICCTBIIACTCA HAa OCHOBC IMMCBbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMECHHO BBINTIOJIHEHHBIX IIPAKTHYCCKUX 3a,I[aHI/H7L

Jloknan Tak e MOXKeT OBbITh IpeAOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KAaueCTBY H3JIOKEHHUsS MaTepualia
(MOHATHOCTh, KayecTBO pEYH, B3aMMOJEWUCTBUE C ayJUTOPHUE M T. 1) 3aMEHSI0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEAbSBIsEMble K NMHUCbMEHHBIM paboTaM (KauecTBO 0(hOpMIICHUS
TEKCTa U CIKCKA JIMTEPATYPhl, FPAMOTHOCTh, HAJIMYUE WIUIIOCTPAL[MOHHBIX MaTEpUaOB U T.1I.)

C yderoM COCTOSHUS 3/10pOBbsI IPOCMOTP KHMHOGWIbMA C IOCIEAYIOIIMM aHAIU30M MOXKET OBITh
IIPOBEJIEH JJOMa (HarpuMep, Npu HEOOXOAUMOCTH JOMOJHUTENbHON 3BYKOYCHINBAIOILIEH anmapaTypsl
(HaymHHMKHM)). B Takom ciydae CTYJNEHT NpefoCTaBiisieT NMUChMEHHBIM aHaIn3, COOTBETCTBYIOLIMUM
IpEIbABISIEMBbIM TPEOOBAHUSAM.

[TpomexxyTouHast aTTecTalys AJs JIHIl C HAPYLIICHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU Qopme, pu
ATOM HCIIOJIB3YIOTCS 00IIMe KpuTepuu oleHuBaHus. [Ipu HeoOXoAMMOCTH, BpeMsi MOATOTOBKH Ha
3a4eTe MOXKET OBITh YBEIUYCHO.

Jns naunm ¢ HapyumieHHeM 3peHHsl JIONYCKAaeTcs ayAuajJbHOE TMpeAoCTaBlIeHHE HHpOpMaluu
(HampuMep, ¢ UCMOJIb30BaHUEM IPOTPaMM-CHHTE3aTOPOB PEUM), a TAK)KE MCIIOJIb30BaHUE Ha JIEKIMAX
3BYKO3aITUCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB M T.1I.). JlomyckaeTcss MPUCYTCTBHE Ha 3aHSATHAX
accHUCTeHTa (MIOMOIIHNKA), OKa3bIBAIOIIEr0 00yJaromUMCs HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIIb.

OrneHka 3HaHMN CTY/IEHTOB HAa CEMHUHAPCKUX 3aHATUSIX OCYIIECTBIISETCS B YCTHOU QopMme (Kak OTBETHI
Ha BOIPOCHL, TaK M MpakTHueckue 3amaHus). IIpu HeoOXoauMocTu aHanu3a (QuiabMa MOXKET OBITh
3aMEHEH OIMCAaHUEM CUTYallud MEKITHHUYECKOIO B3aUMOJICHCTBUS (HAa OCHOBE OIbITa PECIIOHJEHTA,
XYA0KECTBEHHON JIUTEPATYpPHI U T.J.), O3BOJISAIOIIUM OILIEHUTh CTENIEHb CPOPMHUPOBAHHOCTH HABBIKOB
BJIQ/ICHUS METOJIaMU aHaJM3a W BBIABICHUS cHeNUPUKNA (YHKIUOHUPOBAHUS U PA3BUTHUS TCUXUKH,
NO3BOJISIOIIMMHU  YYUTBIBaTh BIUSHHE 3THUYECKUX (akTopoB. IIpum mpoBeaeHHH NPOMEXYTOUHOMH
aTTecTallly JJi JIMI C HapylIEeHUEM 3pEeHMs] TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOE
cobece10BaHUE MO BOIIPOCAM.

Jlnna ¢ HapymleHHMsIMH ONOPHO-ABUIATEJBHOI0 aNNapara HE HYXAAIOTCS B 0COObIX (opmax
IpesoCcTaBlIeHus] y4yeOHBbIX MaTepuanoB. OJHAKO, ¢ y4e€TOM COCTOSIHMS 370pOBbSl 4acTh 3aHATUH
MOKET OBITh peanu3oBaHa JUCTAHIUMOHHO (mpu momouw cetu «UWHrepuer»). Tak, mnpu
HEBO3MOYKHOCTH IOCELEHUS JIEKLIMOHHOIO 3aHATUS CTYAEHT MOJKET BOCIIOJIB30BAThCS KpPATKUM
KOHCIIEKTOM JIEKIIHH.

HpI/I HCBO3MOXHOCTH TIIOCCUHICHUA [MPAKTUYCCKOI0 3aHATHUA CTYACHT MOOJDKCH MPEAOCTAaBUTH
MMMCHhMEHHBIN KOHCIIEKT OTBETOB Ha BOITPOCKHI, TIMCbMCHHO BBIITIOJITHEHHOC IMPAKTUYCCKOC 3aJaHUEC.

Jlokian Tak ke MOKeT OBITh MpEeAOCTaBlIeH B MUChMEHHOW (opme (B Buie pedepara), mpu STOM
TpeOOBaHUS K COJEPKAHHIO OCTAIOTCA TEMH JKe, a TPeOOBaHMS K KavyeCTBY M3JIOKEHHUS Marepuasa
(TOHSATHOCTh, Ka4yecTBO pEuYd, B3aWMOJCWUCTBHE C AayOUTOPHEH M T. 1) 3aMEHSI0TCA Ha
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COOTBETCTBYIOIIME TPeOOBaHU, MPEABABIsIEMble K MUCbMEHHBIM padoTaM (KauecTBO O(pOpMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, TPaMOTHOCTh, HATMYHE WIUTIOCTPAIIMOHHBIX MAaTEpUANIOB U T.1I.).

[TpoMexyTouHas aTTecTalnys AJs JUL C HApyIIEHUsIMU OIIOPHO-ABUTAaTEIbHOTO anmapaTa IpoBOANUTCS
Ha OOLIMX OCHOBaHUSX, NPU HEOOXOAMMOCTH MpOLEAYypa 3adyeTra MOXKET OBbITh peann30BaHa
JUCTAaHIIMOHHO (HaIpuMep, Py IIOMOIIH Mporpammsl Skype).

J1j1s 5TOr0 Mo TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeesIeHHOE BpeMs BBIXOJUT Ha CBSI3b
JUI TIPOBENIEHUS IMPOLEAyphl 3adeTra. B Takom ciydae 3ader craercs B Buae cobeceloBaHUs IO
BoIpocaM (CM. GOopMBbI NMPOBEACHUS MTPOMEKYTOUHON aTTeCTAllUU JJIS JIMI C HAPYIIECHUSIMU 3PCHHUS).
Bonpoc u npaktuyeckoe 3ajiaHue BRIOUPAIOTCS CaMUM ITPETofaBaTesieM.

[Ipumeuanue: DoHABI OLIEHOYHBIX CPEACTB, BKIIIOYAIONIME THUIIOBBIC 3aJlaHUSI U METOJbl OLICHKH,
KPUTEpUU OIICHUBAHUS, TO3BOJSIONIME OLICHUTh PE3YJIbTaThl OCBOCHHS JAHHON AUCLMILIUHBI
obyuatouumucsa ¢ OB3 moryt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.

[TporpamMmmy cocTaBuiI:

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

Peuenzenrt:

B.JI. IlladaoB, mpodeccop otaenenust siaepHoit ¢uszuku U TexHonoruii (O), AOKTOp GUMUKO-
MaTeMaTU4YeCKUX HayK, mpodeccop
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