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1. HEJIX U 3AJAYN OCBOEHM A JUCIIUITJIMHbI

OBNaJicHUEe 0a30BBIMH 3HAHUSAMHU (PYHJAMEHTAJIBHBIX pPa3/eiaoB (U3UKU, HEOOXOIMMBIMH ISt
OCBOCHHSI (PU3NYECKUX OCHOB B SJCPHBIX PEAKTOPaX U MaTepHajax;

— WU3yYCHHE TCOPHH IO TeMaM: MEXaHHKa, JIEMEHTHl PEIATUBUCTCKOM MEXaHWKH, KOJICOAHUS W
BOJIHBI;

— MoJekylspHas (U3MKa M OCHOBBI TEPMOJIMHAMUKH, AJIEKTPUYECTBA U MarHeTH3Ma, ONTUKU U
aTOMHOU (DU3UKH;

— pa3BUTHE HABBIKOB PEIICHUS 33724 MO JaHHBIM TEMaM;

— OCBOGHHE MOCTAHOBKH U MPOBEACHUS (PU3NIESCKUX IKCIIEPUMEHTOB;

— TIONyYeHHUE MPAKTUYECKUX HABBIKOB [0 O0OPAOOTKE M MHTEPIPETAIIUU PE3YIhTATOB IKCIIEPHUMEHTOB
B IIPOIIECCE BBIMTOJIHEHUS 1a00paTOPHBIX PaboT;

— Dpa3BUTHE KYJIbTYPHl MBINUICHUS (CIIOCOOHOCTH K 00OOIIEHWIO, aHaau3y, BOCIPHUSITHIO
uHpopmarun);

— pa3BUTHE MPAKTHUYECKUX HABBIKOB JIOTUYECKH BEPHO, ApTyMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCHbMEHHYIO PEYb.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI (1aee
— OIl) BAKAJIABPUATA

Jucuurnnuna peanu3yeTcss B paMKax 00s3aTeIbHONM YacTU UM OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJIYJIIO.

Jis ocBOeHUS JUCIHUILTUHBI HEOOXOAMMBI KOMIETEHIIMH, COPMHUPOBAHHBIE B paMKaxX H3y4eHUS
CICAYIOIIUX IUCUUIUIMH: «MaTreMaTuuecKuil aHamus», «AHaJUTHYECKas TeoMeTpus», «JIunernas
anreopay.

JIMCUMTUIMHBL W/WITH TPAaKTUKH, JUII KOTOPBIX OCBOCHHE MTAHHOW JMCHUIUIMHBI HEOOXOIMMO Kak
npenmectpytoniee:  «OOmas  ¢usznka (MonekynspHas (u3MKa M OCHOBBI  CTATUCTUYECKOMN
TEPMOJIUHAMHKH )», «O0mas ¢u3uka (IEKTPUYECTBO W MarHeTusMm)y», «OOmas Qusuka (BOJHHI,
OITUKA M aTOMHAsi (PU3UKA)».

Jucnummza usydaercs Ha 1 kypce B 1 cemectpe.

3. IEPEYUEHb IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUS 1O AUCHUIIIMHE,
COOTHECEHHBIX C ININTAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHMUA
OBPA3OBATEJIbHON ITPOI'PAMMBI

B pesynbratre ocBoenust OIl OakamaBpuara oOOydarOIIMICS TOJDKEH OBJIAJETh CICTYIOITUMU
pe3ynbTaTaMi 00y4eHUs MO0 AUCIUILTHHE:

Koanl HaumMenoBanue Kon u HamMeHOBaHHE HHANKATOPA
KOMIIeTEeHIM I KOMIIETEHIIMH JOCTHKEHHSI KOMIIETEHIHH
YKE-1 Croco0eH ucnoabL30BaTh 3-YKE-1 3HaTh: 0OCHOBHBIE 3aKOHBI
3HAHUA €CTECTBEHHOHAYYHBIX JUCIUIIINH, METOIbI
eCTeCTBeHHOHaquBIX MATEMATHUYCCKOI'O aHAJIN3a 1 MO,ZIGJ'II/IpOBaHI/ISI,
JTUCIUIUIAH, TIPUMEHSITh TEOPETUIECKOTO U IKCIIEPUMEHTATHHOTO

METOJbI MATEMATHUYCCKOT'O HUCcCiIaca10BaHUs
aHaJIN3a U MOACIIMPOBAHNA, V-VKE-1 YMeTh: HCIIOIB30BaTh MaTEMaTUUCCKHUE

TEOPETUYECKOTO U METO/bI B TEXHUYECKHUX MPUIOKEHUSX,
JKCIIEPUMEHTAIBHOTO pacCcYUTBIBATH OCHOBHBIE YK CIIOBBIE
UCCIICIOBAHMS B XapaKTEPUCTUKH CIyYalHbIX BEJIMYHH, PEIIAThH
IIOCTaBJICHHBIX 3a/1a4ax OCHOBHBI€ 3a/1a4M MaTEMaTUYECKON CTaTUCTUKH;

PEeIIaTh TUIIOBBIC PACUCTHBIC 3a1a4n




B-YKE-1 Brnagers: MeETOgaMU MaTEMATHYECKOTO
aHaJIM3a U MOJCIIUPOBAHUS;, METOJIAMHU PEIICHUSI
3a/1a4y aHAJIM3a U pacuera XapakTepUCTHK
(bU3UYECKUX CHUCTEM, OCHOBHBIMHU ITpHEMaMH
00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX,
MeToAaMH pabOThI ¢ IPUKIIATHBIMHU
MIPOTrPaMMHBIMHU TTPOJIYKTAMU

OIIK-1 Crioco0€eH HCIIOJIb30BaTh
0a30BbIE 3HAHUA
€CTECTBCHHOHAYYHBIX
IHACIUILINH B
npodeccuoHaTbHOM
NeSTebHOCTH, TPUMEHSTh
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS,
TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO

HCCICOOBaAHUA

3-OI1K-1 3HaTh: 6a30BbIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCIMIUINH; OCHOBHBIE
MaTeMaTHYeCKHUE 3aKOHbI; OCHOBHBIE (hU3HUYECKUE
SIBJICHUSI, IPOLIECCHI, 3aKOHBI ¥ TPAaHUIIbI UX
MIPUMEHHUMOCTH; CYIIIHOCTh OCHOBHBIX
XUMHUYECKUX 3aKOHOB U SIBJICHHUI; METO/IbI
MaTeMaTHUYeCKOr0 MOJEIUPOBAHMS,
TEOPETUUECKOI0 U IKCIEPUMEHTAIBHOIO
HcCIea0BaHus

V-OIIK-1 YMeTb: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh IpooIIeM,
BO3HHUKAIOMIUX B X0JI€ MPO(HECCHOHATEHON
JeSTEeIbHOCTH, PUBJIEKATh JJIs UX PELIECHUs
COOTBETCTBYIOIINH (hHU3HKO-MaTeMaTHUECKUI
amnmnapar

B-OIIK-1 Bnagers: MaTeMaTHYECKUM aIapaTomM
Ui pa3paboOTKU MOJIENEi MPOLIECCOB U SBICHUM,
pelieHust MPaKTUYECKUX 3a]1a4
npodeccnoHaNbHOM 1eATEIbHOCTH; HABBIKAMHU
HCII0JIb30BAaHUSl OCHOBHBIX 00LIEPU3NYECKUX
3aKOHOB M IPUHIIUIIOB

4. BOCIIUTATEJIbHBINA IOTEHIAAJI IUCIATLINHBI

Hanpasienus/uean 3amauyy BOCIUTAaHUSA BocrnuraTte/bHbIIA NOTEHIMAJ
BOCIIMTAHUSA (xonx) JUCHMILIIMH
HHTesiekTya bHOe - (hopmupoBaHue Hcnonp30BaHne BOCIIUTATENBHOTO
BOCIIMTAHME KYJIbTYPbl YMCTBEHHOTO | MOTEHIMAJIA IUCLHUIUINH
Tpyna (B11) I'YMaHUTAPHOI0, ECTECTBEHHOHAY4YHOTIO,

obmenpodeccCnoHaTbHOTO 1
poeCCHOHATBHOTO MOAYIIS ISt
(GbopMHUPOBaHUS KYIbTYPbl YMCTBEHHOTO
TpyZa MOCPEICTBOM BOBJICUECHHUS
CTYJEHTOB B yueOHbIE
HCCIJIEIOBATEIbCKHE 3a/JaHUs, KypCOBBIE
paboThl U JIp.

IKOJIOTHYECKOE — (¢opMHUpOBaHUE Hcnonp30BaHnEe BOCIIUTATENBHOTO

BOCIIMTAHME OepeXKHOro OTHOIIEHMSI K | MOTEHIIMAJa IUCHUIUIMH

cpexne (B9)

MIPUPOJE U OKPYKAIOIIEH

T'YMaHUTapHOTO, €CTECTBEHHOHAYYHOTO
1 o01IenpopeccuOHaTbHOIO MOTYJIEH:
- pa3BUTHE YKOJIOTHUECKON KYJIbTYpHI
yepe3 yueOHbIe 3aJaHus
UCCIIEI0BATEIbCKOIO XapaKkTepa,
MOJrOTOBKY pedepaToB, JOKIA0B,
Ipe3eHTaIHi, Icce, HayuyHO-
00pa3oBaTeNbHbIX TPOEKTOB
HKOJIOTUYECKOM HAIIPaBJICHHOCTH;




- COIIGfICTBPIC PA3BUTHUIO SKOJIOTHYCCKOT' O
MBIIIJICHUS Y€PE3 NU3YUCHUC
HOCJICIICTBPIP'I BIIMAHHNA YCJIOBCKA Ha

OKPYXKAIOIIYIO CPeLy.

IIpodeccnonanbHoe u
TPYAOBOE BOCIIUTAHHE

- (hopmupoBanue
IJ1yOOKOr0o HOHUMaHMS
COLIMAJIBHOU POJIX
npodeccuu, NO3UTUBHON
U aKTUBHOM YCTaHOBKH
Ha [IEHHOCTU U30paHHOM
CIEeUAIBbHOCTH,
OTBETCTBEHHOT'O
OTHOILEHHS K
npodecCuoHAIbHON
JESITeIbHOCTH, TPYLY
(B14)

1. Ucnonk30BaHre BOCIIUTATEIHHOTO
MOTEHLIMaNa JUCIUILINH
€CTECTBEHHOHAYYHOTO U
o0enpodecCuOHaILHOTO MOAYJIS IS
- (hopmupoOBaHUST TO3UTUBHOTO
OTHOIICHHUS K Mpodeccur nHKeHepa
(KOHCTPYKTOpPA, TEXHOJIOTa), TOHUMAHUS
€€ COIMaJIbHOM 3HAYUUMOCTH U POJIU B
o0I1ecTBe, CTPEMIICHUS CIICIOBATh
HOpMaM NpodecCUOHATBLHONU ATHKU
MIOCPEJICTBOM KOHTEKCTHOTO O0yUYCHHS,
pellIeHus MPaKTUKO-OPUEHTUPOBAHHBIX
CUTYaIlMOHHBIX 3a/1a4;

- (opmupoBaHUS YCTOMYUBOTO HHTEpECA
K Mpo(heCCUOHATBHOM JIeATeTbHOCTH,
CIIOCOOHOCTU KPUTHUYECKH,
CaMOCTOSITEIIbHO MBICIIUTh, TOHUMATh
3HaYUMOCTh Mpodeccruu mocpeIcTBOM
OCO3HAHHOT'O BBIOOpa TEMaTUKHU
MIPOEKTOB, BHIMOJHEHUS TPOEKTOB C
MOCJIEeYIOEH MyOIuIHOM
Mpe3eHTalMel pe3yabTaToB, B TOM YHUCIIe
000CHOBAaHUEM HUX COIMAIIBHOU U
MPAKTUYECKON 3HAYMMOCTH;

- (opmupoBaHUS HABBIKOB KOMAaHTHOU
paboThl, B TOM YHCIIE peaan3anuu
Pa3IMYHBIX TPOSKTHBIX posiel (Jumep,
WCIIOJTHUTEIb, aHAIUTHUK U TIP.)
MTOCPEACTBOM BBITIOJTHEHHSI COBMECTHBIX
MIPOEKTOB.

2. Vcionp30BaHuEe BOCITUTATEIILHOTO
MOTEHIIMaNa TUCITUTLINHBI
«DKOHOMUYECKHUE U ITPABOBBIC OCHOBBI
MEAUIIMHCKON JAeSITENbHOCTU,
«DKOHOMUYECKHUE H ITPABOBBIC OCHOBBI
npodecCHOHANBEHOM e TENIbHOCTH,
«YnpaBieHue, opranuzanus u
TUTAHUPOBAHKE MTPOU3BOJICTBA» U JP.
TUTST:

- opmupoBaHUST HABBIKOB CHCTEMHOTO
BUJICHUS POJIA U 3HAYHUMOCTH
BbIOpaHHOM Mpodeccuu B COLUaIbHO-
HKOHOMHUYECKUX OTHOIIEHUSIX 4Yepe3
KOHTEKCTHOE 00y4YeHne

5. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EJIUHUIIAX C YKAZAHUEM KOJIMYECTBA

AKAJEMUYECKHUX YACOB, BbBIJAEJEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIUXCA C HNPEINOJABATEJIEM
CAMOCTOATEJBHYIO PABOTY OBYYAIOLIIUXCS

(M0 BHIAM

3AHSTHI)

N HA



KoanyecTBO 4acoB Ha BUJ

Buna padorsl )
padoThI O ceMecTpaM:

KonTakTHas paﬁoTa oﬁyqalomnxm C mpemnoaaBaTejieM

AyIUTOpHBIE 3aHATHS (6ce20) 128
B Tom unciie:
JeKyuu 32
npakmu4ecKue 3aHAmusl 64
(u3 Hux 6 hopme npakmuueckou nOO20Mo6KiL)
J1abopamopHble 3aHAMus. 32

(u3 Hux 6 hopme npaxkmuueckou nOO20Mo6KiL)

ITpome:xkyTOUHASI ATTECTAIUSA

B Ttom uucie:

9K3AMEH o4
CamocTosiTesibHasi padoTa 00y4arommxcst
CamocrosiTeibHas padoTa o0yuyawommxcs (6cezo) 34
Bcero (uachbl): 216
Bcero (3aueTHble eITUHUIIBI): 6

6. COAEP’KAHUE JANCHUITVINHBI, CTPYKTYPUPOBAHHOE 11(0) TEMAM
(PABJEJIAM) C VYKAZAHUEM OTBEAEHHOI'O HA HHX KOJIMYECTBA
AKAJEMHUYECKHUX YACOB 1 BUJOB YYEBHbBIX 3AHATHUHN

6.1. Pazoenvt oucuyuniunvl u mpyooemMKOCmb RO 6UOAM YUEOHBIX 3aAHAMUIL (8 AKAOEMUUECKUX
yacax)

Henensi| Ne HaumenoBanue pa3jaesia /TeMbl IUCHUATIIAHBI Buabi yueOHoii padoTnl
n/n
Jlex|IIp|JIad|Bueayn|CPO
1-14 1. duznyeckne 0CHOBLI MEXaHUKH 24 148 | 24 26
1 1.1. |D1eMeHTHl KHHEMATHKHU 2 141 2 2
2.3 1.2. |/[IluHaMuKa MaTepUaTbHONU TOUKH 2 14| 2 2
4 1.3. |3aKkoH cOXpaHEHUS UMITYJIbCA CUCTEMbI TOUEUHBIX Tell 2 14| 2 2
5 1.4. |3akoH coXpaHEHHUs MMOJTHOM MEXaHUYECKOU SHEPTUH 2 14| 2 2
6,7 |1.9. |3aKoH coxpaHeHHsI MOMEHTA UMITYIIbCA 2 |4 2 2
8,9 1.6. |HewHeprmanpHbIe CHCTEMBI OTCUETA 4 |81 4 4
10 |1.7. |KunemaTtuka BpamaTeJbHOrO JBUKEHUS 2 141 2 2
11,12 1.8. BpameHHe Tea BOKPYT HENOJIBMXHOM OCH 4 8 4 4
13 |1.9. (IImockoe nBHXKEHHUE TBEPAOTO TENIa 2 4| 2 3
14 |1.10.|{T'upockorsl 2 141 2 3
15-16 |2 CnennajibHasi TEOPUsl OTHOCHTEIbHOCTH 8 |16| 8 8
15 |2.1. |Kunemarmka 4181 4 4
16 |2.2. |PensTuBucTcKas TMHAMHUKA 4 4 4
Hroro 3a 6 cemectp 32 |64 32 34
Bcero: 32 |64 32 34




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

6.2. Cooeprcanue oucyuniunsl, CHpyKmypuposantoe no pazoeaam (memam)

Jlexyuonmwiil Kypc

Henenn

Ne

HaunumenoBanue
pasaesa /TeMbl
JTUCIHHUIIINHEI

Conep:xkanue

1-14

du3nyecKkre 0CHOBLI MEXaHUKH

OJIEMEHTEI
KUHEMATHUKHA

dusnueckue MOAEIM: MaTepualbHas TOYKa, aOCOJIIOTHO
TBepaoe Teno. [loctynarenbHoe M BpalaTesbHOE IBHXKCHUE.
Teno oTcYeTa. Cucrema KOOpIMHAT: JIEKapToBa,
MUIMHIpHYecKas (TIoNsipHast), chepuyecKas, eCTCCTBCHHAS.
OcCHOBHBIE ~ XapaKTEpPUCTUKH  JBWKCHMS:  paJHyC-BEKTOD,
TpaekTopus, IepemelieHue, nyrb. CpeaHsis M MIHOBEHHas
CKOPOCTH, CPEIHEE U MTHOBEHHOE YCKOPEHHUS.

Crioco0bl 3aaHus JBWKCHUS: BEKTOPHBIM, KOOPIMHATHBIM,
ecrecTBeHHbIN. [Ipsimas u oOpaTHas 3ajaud KUHEMAaTHKU.
IIpoekuuu CKOPOCTH M YCKOpEHUs B JCKapTOBOM U
€CTECTBEHHON CHUCTEMaxX KOOpPAMHAT. BplumciieHue mytu Inpu
HEPaBHOMEPHOM JIBV)KCHHH.

2,3

1.2.

JnHamMuka
MAaTepHATbHON TOUKHU

I'paHuipl IPUMEHMMOCTH KJIACCMYECKOM MeXaHUKH. llepBblil
3akoH Hprorona. MHepumanbHelie cuctemel orcyera. MHepTHas
U TpaBUTallMOHHAas Macca. [IpyHIMII SKBUBAJIEHTHOCTH.
CgoiictBa maccel. Cuna. CpoiictBa cwi. [lpaBuna mopacuera
CWJI, JEUCTBYIOIIMX Ha TEJIO, B IOJIE CHJ TSKECTH 3EMIIU.
Nmnynsc (konudecTBO JABWXKEHHs]) Teia. BTopol 3akoH
Herorona . VYpaBHEHMS IBWKEHHUS B DPa3IMYHBIX CHUCTEMax
koopauHat. Ilpsmas u oOpaTHas 3amauv AUHAMHUKH. Tperuit
3aKk0H HproTOHA.

[Tpunuun  otHOocuTenbHOCTH  [amunes.  IlpeoOpazoBanus
[anunes. VuBapuantel npeoOpa3oBanuil ['amunes. IlpaBuio
CJI0’KEHHUSI CKOPOCTEM.

Bunsl B3aumoneiictBuil. ®dyHnameHTtanbHble cuibl. Cyxoe
TpeHue. Cuibl TPeHUsI: IOKOsI, CKOJIbXKEHUs, KadeHus. JKunkoe
TpeHue. CHIIBI TSKECTH U BEC.

1.3.

3aKOH COXpaHEHUS
UMIIYJIbCa CUCTEMBI
TOYCYHBIX TECJI

WNurterpansr  aBuwxkeHusi. CBsS3b 3aKOHOB COXpPAaHEHUS CO
CBOMCTBAMM MPOCTPAHCTBA U BpeMeHU. OTHOPOAHOCTH U
H30TPOMHOCTh NMPOCTpaHcTBa. OTHOPOTHOCTH BPEMEHHU.
BHyTpeHHUE W BHEIIHHME CHJIBl. 3aMKHYyTas CHUCTeMa. 3aKOH
W3MEHEHUsI UMIyJbca B AuddepeHInaIbHON U UHTEerpaIbHON
dbopmax. UMiynbe cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCA.

[HenTp macc. Teopema o nBuxkeHuu ieHTpa mace. Ll-cucrema.
JIBm>keHue Telm ¢ IEPEMEHHOM  Maccod.  YpaBHEHUE
Memepckoro.

14.

3aKOH COXpaHEHUs
MOJHOM
MeXaHUIeCKOH
SHEpPruu

OnemeHTapHas paboTa cuibl. PaboTta cuibl BIOJIb TPAEKTOPHUU.
I'paduueckoe npeacrapieHre padoTbl. MTHOBEHHAs U CPETHSSA
MoIHOCTh. KuneTtnueckas sHeprus. Teopema 00 M3MeHEHUU
KMHETUYECKOW YHEPTUH.

KoncepBaruBnsble cuibl. Ilone cun. IloTteHumanbHas sHEprus.
IToTreHnManbHas SHEPIrUs MOJIA CUJI  TSKECTH, YIPYTOCTH,

6




HEHTpaIbHBIX CHI. CBSI3b MOTEHIUAIBLHON SHEPIHMU U CHUJIBL.
[TonHas MmexaHW4ecKasi JHEPTUsl CUCTEMBI.

3aKOHBl WM3MEHEHMSI M COXPAHEHMS IIOJIHOM MEXaHMUYECKOM
sHeprun. CobOctBeHHast sHeprusi. KoHcepBaTHBHas cucrema.
BHyTpeHHs11 MexaHW4YecKasi SHEPTUsi CUCTEMBI.
Ycnosue paBHOBeECHS MEXaHUYECKON
[ToTennumanpHas siMa ¥ MOTEHIUAIBHBIN Oapbep.
Nmnynec u sHeprusa B Il-cucteme. I[lpuBenenHas wmacca.
AOCOMOTHO ynpyruii W abCOJIIOTHO HEYNPYTHid  yAaphl.
IlenTpasibHBIN yaap.

CHCTCMHEI.

6,7

1.5.

3aKOH COXpaHEHUS
MOMEHTA UMITYJIbCa

MoMeHTBl UMITYJIbCa M CHJIBI OTHOCUTENIBHO TOYKHU. [limedyo.
[Tapa cun. MoOMEHTBI OTHOCUTEIBHO OCH. MOMEHTHI
BEPTUKAIIbHOM, paldaIbHON u TaHT€HIIMAJIbHOM
COCTABJIAIONINX CHJIBI OTHOCHUTEIBHO OCH. MOMEHTBEI CHCTEMBI
Tel. 3aKOHBI M3MEHEHHUS U COXPAHCHHS MOMEHTa HMITYJIbca
cucreMbl. COOCTBEHHBIM MOMEHT UMITYJIbCA.

JBu>keHHe B LEHTpalbHOM Tojie cwil. 3akoHsl Kermepa.
Kocmuueckue ckopocTu.

8,9

1.6.

Hewnnepunaneueie
CHUCTEMBI OTCYETa

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

10

1.7.

Kunematuka
BpalaTeJIbHOTO
JIIBUKEHUS

BekTop snemeHTapHOr0 mMOBOpOTa. MrHOBEHHass M CpeIHSSA
yrjioBas CKOpOCTb. MTHOBEHHOE U CpEIOHEe YIJIOBOE
yckopeHue. CBsi3p  MEXAy JHHEHHBIMH U YIJIOBBIMHU
CKOPOCTSIMU M YCKOPECHHUSIMHU.

11,12

1.8.

Bpamenue Tena
BOKPYT HETOJBUKHOU
ocH

entp Tsxkectn TBEpaoro tena. MomeHt mHepuuu. Teopema
[Ireitnepa. OCHOBHOE ypaBHEHUE AMHAMUKH BpPallaTE€IbHOIO
nBwkeHus. KuHetndeckast sHeprusi TBepAOro tena u pabdota
BHEIIHUX CHUJIL.

13

1.9.

Tlnockoe nBMxeHUE
TBEPJOTO Tena

Paznoxenue ABWIXKCHUS TBEPAOIoO TEJIa Ha IMOCTYINATCIBHOC U
BpalaTCIbHOC. MrHoBeHHas OCh BpalcHU:. YPaBHeHI/IH
JABVOKCHUA TBEPAOro TCJIa U UX BUA JJIA IUIOCKOI'0 ABHIXKCHUS.
Pe3y.HBTI/IpyIOH_[a$I )51 paBHOI[eP’ICTBYIOHIaH CHIBL. Y CIIOBUSA
paBHOBECHUA TBEPAOrO TEJa. Kunernueckas SHEPTHUA TBEPAOTO
TCJIa ITPU MJIOCKOM OABUKCHUH.

14

1.10.

I'upockornsl

JlnHamuKa OBWKEHHUS TBEPIOrO Tejla C OJHOM 3aKpErsIeHHOU
Toukor. Ilomatme o TeHsope wuHepuuu. OceBble U
LEHTpOoOE)KHbIe MOMEHTHI nHepIuu. CBoOOHBIE OcH. ['TaBHbBIE
ocu uHepuuu. [Ipubnmxennas teopus rupockona. [Ipeneccus
rupockona. ['mpockonuueckrue CUiibl 1 MOMEHTBHI.

15-16

CnenunanbHas Teopust

OTHOCUTCJIBHOCTH

15

Kunematuka

IlocTynmarel  cHenUaJbHOM  TEOPUM  OTHOCUTEIIBHOCTH.
YerblpeXxMEpHOE  NIPOCTPAHCTBO-BpeMs. MmupoBas  ToOUKa,
MHUpOBast JIUHUA. [IpeobpazoBanus JlopeHna.
OTHOCUTENBHOCTH MOHATHSI OJHOBPEMEHHOCTH.

16

2.2.

PenaruBucrckas
TUHAMHKa

Kunematnueckue »sddexter  mpeobOpazoBanuii  Jlopenma.
CobctBennas juymHa. CoOctBeHHoe Bpemsi. Hrtepsai.
WNHBapraHTHOCTH HMHTEPBAa. BpemenunonobHsie,
IPOCTPAHCTBEHHO-NIOJJOOHBIE MHTEPBAJIBI.

HpaxmuquKue/cemuHapCKue 3AHAMUA




Henens HanmeHnoBanme
Ne |pazgena /Tembl Coaepixanue
AMCHMILINHBI
1-14 |1 Pdu3nyecKkue 0CHOBbI MEXAHUKH
1 (1.1, |DnemenTs @uspyeckue MOJENH: MaTepuajlbHasg TOYKa, aOCOJIOTHO
KMHEMaTUKH TBepaoe Teno. [locTynarenbHoe M BpamarelbHOE JABUKEHUE.
Teno oTcUera. Cucrema  KOOpIMHAT: JIEKapTOBa,
HWIMHIpHYecKas (moJisipHasi), ceprueckas, eCTECTBEHHAs.
2.3 |1.2. |[Annamuka OcCHOBHbIE  XapaKTEPUCTUKH JBUKEHHUS: PpaguyC-BEKTOD,
MarepualbHON TOYKHA |TPaeKToOpHsi, nepemelieHue, myTb. CpeaHss U MIHOBEHHAs
CKOPOCTH, CPEAHEE U MTHOBEHHOE YCKOPEHHUSL.

4 |1.3. |3akoH coxpaHeHUs CriocoObl 3aaHusl ABMXKEHUSA: BEKTOPHBIA, KOOPAMHATHBIN,
HMITYJIbCA CUCTEMBI ecrecTBeHHbIN. [IpsiMas u oOparHas 3a7aud KUHEMATHUKU.
TOYCYHBIX TEIl [Ipoexkuuu CKOpPOCTM UM YCKOPEHUS B JIEKapTOBOW W

€CTECTBEHHON CHUCTEMax KOOpAMHAT. BpluncieHue nmyTu mpu
HEPAaBHOMEPHOM JIBU)KCHUH.

5 1.4. |3akoH coxpaHEeHUS Cuia. CpoiictBa cui. IlpaBuna noxacuera cui, AEHCTBYHOLIUX
MOJTHOW MEXaHWYECKOM |Ha TeJlo, B MoJie CUJI TsbkecTu 3emiid. Mmynbe (KOJIM4YecTBO
3HEPTUU IBUKEeHMs) Tena. Bropoir 3akoH HproToHa. YpaBHeHUs

JIBUKEHMSI B pa3IMYHBIX cHCTeMax KoopauHar. llpsmas u
oOpaTHas 3a1aun AuHAMUKH. TpeTuit 3akoH HproToHa.
6,7 |1.5. |3aKkoH coxpaHeHHS [Mpuamun  otHocurensHOCTH [ammies. IIpeoOpazoBanus
MOMEHTA UMITYJIbCa lanmunes. MuBapuantel npeoOpa3oBanuii ["ammies. I[lpaBuio
CJIO’KEHHUSI CKOPOCTEM.
8,9 1.6. |HeunepuuanbHbie Bunsl B3aumoneiicteuili. ®yHnameHTanbHbIe CUITBIL.
CUCTEMBI OTCYETA

10 [1.7. |Kunemaruka BHyTpeHHre W BHEUIHME CWIbl. 3aMKHYTas CUCTeMa. 3aKOH
BpalaTeIbHOTO M3MEHEHHUs uMmnyibca B quddepeHInanbHoi U UHTerpaibHON
JIBUKECHMUSI ¢dopmax. mMrynbc cusibl. 3aKOH COXpaHEHHsI UMITYIIbCA.

11,12 |1.8. |Bpawenue rena Bokpyr |Llentp macc. Teopema o nBukeHur ueHTpa mace. L{-cucrema.
HEIMOJABUKHOW OCH
13 |2. |CneumajibHasi TEOpHsi OTHOCHTEIbHOCTH
14 |2.1. |Kunemaruka Kunematnueckne sddextsl npeobpazoBanuii  Jlopenna.
Cob6ctBennas jumHa. CoOctBeHHoe Bpems. HMHrepBail.
WNHBapuaHTHOCTH MHTEpBaJa. BpemenunonoGHsie,
MIPOCTPAHCTBEHHO-TI0JJOOHBIE HHTEPBAJIBL.
15-16 |2.2. |PensartuBuctckas DopMyIibl IPEOOPA3OBAHUS CKOPOCTEid.
JMHAMHKa
Jlabopamopnvie 3ansamus
Henensi|Ne |HaumenoBaHue pazaesia /TeMbl JUCHHNJIMHBI Coaepxanue
1-14 |1. Du3nyecKue 0CHOBbI MEXaHUKH
1 [1.1. |DnemeHTBI KUHEMATUKU
2.3 |1.2. |[lunamuka MaTepuanbHOH TOUKH
4 |1.3. |3akoH coXpaHEHUs UMITYJIbCa CHCTEMbI TOUSUHBIX TEIl
5 1.4. |3akoH coxpaHEHHUs MOJHOM MEeXaHNYECKON SHEPTUU
6,7 [1.5. |3aKoH coXpaHEeHHUsI MOMEHTA UMITyJIbCa
8,9 |1.6. |HeunepumanbHbie cucteMbl oTCUeTa
10 |1.7. |KuHemaTuka BpalaTebHOTO IBUXKEHHS
11,12 |1.8. |Bpaiuenue Tena BOKpYr HEMOABIKHOM OCH




13 |1.9. |Ilnockoe nBHKEHME TBEPAOTO TENA

14 [1.10.|T'upockormsl

15-16 |2. CrnenuajbHasi TEOPHUsi OTHOCHTEJIbHOCTH

15 |[2.1. |Kunemaruka

16 |2.2. |PensaruBUCTCKAs IUHAMUKA

7. IEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIHHIEYEHUA JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

1. JlaGoparopHblii TpakTHKYM 10 Kypcy «OOmast ¢husuka» pazmen «MexaHuka» / Mo pelakiuei
['ypbuua A.®., Mapkuna A.Il. — O6uunck: MATI, 1999.

2. T'ypbuu A.®. Meroauveckre yKa3aHHs K BBIIOJHEHUIO JJAOOPATOPHBIX padoT 1o Kypey «OOormas
¢uzukay. — O6uunck: UATD, 1999.

8. ®OHJ  OHEHOYHBLIX CPEACTB JUIsI IIPOBEJEHMSI TEKYIIEH ©
IMPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIUXCA 11O JUCHUIIJIMHE

8.1. Cea3b medxncoy popmupyemvimu KomnemeHyuaMu U hopmamu KOHMPONA UX 0C60EHUA

Ne | KoHTpoJupyembIe HNHaukaTop A0CTHKEHHS HanMeHoBaHHe OLIEHOYHOI0
n/n pa3aenbl (TeMbl) KOMIIeTEeHI[HH CpecTBA TeKyllei u
AUCIHHUILIMHBI MPOMEKYTOYHOMH ATTeCTAMMI
Texymias arrecramnusi, 1 cemectp
1. duznyecKue 3-OIIK-1, Y-OIIK-1, B-OIIK-1 | KomiokBuym
OCHOBBI MEXaHUKH 3-VKE-1, V-VKE-1, B-YKE-1
2. CneuunanbHast 3-OIIK-1, Y-OIIK-1, B-OIIK-1 | KonTpomabHas paboTa
Teopust 3-VKE-1, V-VYKE-1, B-YKE-1
OTHOCHTEJILHOCTH
IIpomexyTounas arrectanus, 1 cemectTp
OKk3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHalOHHBIA OHIET
3-VKE-1, YV-VKE-I, B-VKE-1

8.2. Tunoewvie KonmpoipbHble 3a0AHUA WU UHbIE MAMEPUATbL, HEOOXO00UMbLE 0114 OUEHKU 3HAHUIL,
YMEHUI U HABLIKO8, XAPAKMEPUYIOULUX IMANBL (POPMUPOBAHUA KOMNEMEeH YU

@OHJT OLEHOYHBIX CPEJCTB IO AUCLUUIIMHE OOECIeYMBAET IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB 00yueHHs (KOMIETEHIMHA M MX HMHIMKATOPOB) IMOCPEACTBOM MEpPONPUATHHI TeKylied u
IIPOMEKYTOUYHOM aTTECTalMH 110 TUCLIHILINHE.

OI_ICHO‘IHBIG CpeacTBa NMMpUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOoH OIIEHOYHBIX CpeaCTB».

8.3. Memoouueckue mamepuanst, onpeoensarujue Npoueoypvl OUCHUBAHUA 3HAHUIL, YMeHUIl,
Haevlk086 u (unau) onvima OeAMENbHOCHU, XAPAKMEPUIVIOWUX Imansl Gopmuposanus
KomnemeHuui

HroroBass arrecranuss 1O JUCHUIUIMHE  SIBISETCS HWHTErPAJbHBIM  IOKA3aTelleM KadecTBa
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUN U HABBIKOB OOYYAIOLIMXCS 1O JUCIMIIMHE U CKIIA/IbIBACTCS
13 OLIEHOK, ITOJIYYEHHBIX B XOJI€ TEKYIIEH 1 POMEKYTOYHOU aTTECTALIUH.

Texymias arrectanusi B CEMECTpe IMPOBOJUTCS C ILEJIbI0 OOECleYeHHsT CBOEBPEMEHHOH 0OpaTHOM
CBSI3H, JUIsSI KOPPEKIMK 00Y4YeHUsI, aKTUBHU3AI[MH CAMOCTOSTEIbHON paboThl 00yYarOIINXCS.




[TpomMexxyTouHas aTTecTanus NpeaHa3HadeHa i OOBEKTUBHOTO TMOATBEPXKACHHUS W OLICGHWBAHUS
JOCTUTHYTBIX Pe3yJIbTaTOB 00yUEHHUS MOCIIE 3aBEPIICHUS U3YUCHUSI TUCITUTUINHBI.

Tekymias aTTecTalusi OCyIIECTBISETCS JBa pa3a B CEMECTP:

e xouTposbHasg Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B RJIEKTPOHHYIO BEIOMOCThH HE IO3JIHEE 8
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OLGHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayIUTOPHOM ¥ CaMOCTOSTEILHON paboThl O0OydJarIerocs 1o pa3aeinaM/TeMaM Yy4eOHOM
JTUCIHUILIMHEL ¢ 1 o 8 Hememto yueOHOro cemecrtpa.

e xoHTpodbHas Touka Ne 2 (KT Ne 2) — BeICTaBisieTCs B AJICKTPOHHYIO BEJOMOCTh HE TMo3aHee 16
Helenu ydeOHOro cemectpa. Bkiouaer B ce0si OLIGHKY MEPONPHATHH TEKYIIETO KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paloThl oOydaromierocs IO paszjelaM/TeMaM Yy4eOHOM
JUCLHUILTUHBI ¢ 9 o 16 Henemto yueOHOro cemectpa.

Pe3ynbrathl Tekymel U MpoOMEXYTOYHOM aTTecTalluu MOABOJATCS IO HIKaie 0auIbHO-PEeUTHUHTOBON
CHUCTEMBI.

JTan peiiTHHIOBOM cHCTEMBI / Hepeasn bana
OueHo4yHOe cpeacTBO Y Trmp—— Makxcmym

Tekymas arrecrauus 1-16 36 60
KontposabHas Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KonTpoJsbHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpoMe:xxyTOYHAsI aTTEeCTALUSA - 24 40
DK3aMeH -

DK3amenayuonHvll Ourem - 24 40
NUTOI'O no aucuuiinHe 60 100

* MuHMManbHOE KOJIMYECTBO OAJIJIOB 33 OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAyUIOB, HAOpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3AaCUMTHIBACTCSA, B IPOTHBHOM Cllydae
o0yyaromuics T0JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIEMHUUECKYIO 3aJI0JKEHHOCTh 10 TEKyILeH
WIM MPOMEXKYTOUYHOM arrecTalud. MUHUMaNbHOE KOJIMYECTBO OAJIJIOB 3a TEKYIIYIO aTTECTaluio, B
T.4. OTJEJIBHOE OLIEHOYHOE CPEJCTBO B €€ COCTaBE, U MPOMEKYTOUHYIO aTTeCTaluio cocTaBisgeT 60%
OT COOTBETCTBYIOIINX MaKCUMAaJIbHbBIX OaJJIOB.

CryneHT cunTaercs aTTECTOBAaHHBIM IO pa3JieNy, 3a4eTy WIM 3K3aMEHy, eclii OH HaOpajl He MeHee
60% ot MakcuMaIbHOTO Oana, MpeayCMOTPEHHOro paboyeil mporpaMmMoi.

CtyneHT MOXeT OBbITh aTTECTOBAaH IO AMCIMIUIMHE, €CU OH aTTeCTOBAaH MO KaXJAOMy pas3ieny,
3a4eTy/7PK3aMEHy M €r0 CyMMapHbIN 0aiut cocTaBisieT He MeHee 60.

Onpeoenenue 60nycoe u wumpaghoe

EOHYCBII MOOIIPHUTECIIbHBIC OaJuIbl CTYACHT MOXKCT IMOJIYYHUTH K CBOEMY peﬁTHHFy B KOHIIC CEMECTpa 3a
MPUCYTCTBUE HA JEKIHUAX, MPAKTHUECKUX U JTA0OPATOPHBIX 3aHATHUAX U AKTUBHYIO U PETYJISPHYIO
paboTy Ha 3aHATHUSX.

bonyc (mpemuanbHble Oayibl) HE MOXET MPEBBINIATH 5 0auIoB, BMECTe ¢ OaulaMu 3a TEKYIIYIO
aTTecTaiuio — He 6omee 60 6aIoB 3a cemecTp.

8.4. Ilkana ouenxku 00pazoeamenbHblX 00CMUNCEHUIL

HToroBas arrectanus 1o JUCHUILIMHE orjeHuBaeTcs no 100-6auibHOM 1IKane U NpeACcTaBiIsieT CyMMY
0asoB, 3apabOTaHHBIX CTYJEHTOM MPHU BBHIOJIHEHUH 33/IaHUN B paMKax TEKyIlIed M MPOMEXYTOUHON
aTTecTanuuu

10



Cymma Ouenka no Ouenka | Tpebosanus K ypoento océoenus yueonoi
oannos 4-x bannvHoU WKane ECTS OuCUUnIUHbBL

O1LieHKa «OTJIIMYHOY BBICTABIISICTCSI CTYICHTY,
€CIT OH TITYOOKO M IMTPOYHO YCBOMII
IPOrPaMMHBIN MaTepUall, HCYCPIIBIBAIOIIE,
HOCIIeIOBATENIBHO, YETKO U JJOTUYECKH

90-100 5- «omauunoy/ «3aumenor A .
CTPOMHO €ro U3J1araert, yMeeT TECHO
YBSI3BIBATH TCOPHIO C MPAKTUKOMN, UCIIOIH3YET
B OTBETE MaTepuall MOHOTpaHIECKOn
JUTEPaATyphl

85-89 B OneHKa «XOpOoII0» BBICTABISETCS CTYIEHTY,

€CIIM OH TBEPJIO 3HACT MATEepUall, PaMOTHO H
4 - «xopoutoy/

10 CYIIECTBY M3JIaraeT €ro, He JOIycKas
«3a4umenoy .
75-84 C CYLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha
BOIIPOC

70--74

65-69 D OHCHKa «YAOBJICTBOPUTCIIBHO» BBICTABJISACTCA
CTYACHTY, €CJIM OH UMCCT 3HAHUS TOJIBKO

OCHOBHOTI'O MaTepHalla, HO HE YCBOUII €r0
JeTaJIeH, JOIyCKAaeT HETOYHOCTH,

E HE/I0CTATOYHO NPABHIIbHbIE (bopMyJIHPOBKH,
HapyLIEHUs JJOTUYECKON
IIOCJIEIOBATENBHOCTH B U3JI0KCHUH
IIPOrpaMMHOI0 MaTepHraia

3-
«V0081eMBOPUMENLHOY/
60-64 «3aymeHoy

OneHka «Hey10BIETBOPUTEILHO
BBICTABJISICTCS CTYJICHTY, KOTOPBII HE 3HAET
3HAYUTEIIBHON YacTH MPOTrPaMMHOTO

2 - MaTepuana, JOMyCKaeT CYIIeCTBEHHbBIE

0-59 «HEY00871emE8oOPUMENbHON/ F ommOku. Kak nmpaBuiio, oreHka

«HE 3aUMeHO» «HEYJIOBJICTBOPUTEIBHO» CTABUTCS
CTYJICHTaM, KOTOPBIC HE MOTYT MPOJOJIKHUTh
oOyueHune 6e3 TOMOTHUTENbHBIX 3aHATUH 110
COOTBETCTBYIOIIEH TUCIUIUIMHE

9. MEPEYEHHL OCHOBHON W JOMOJHUTEJLHONH VUYEBHOW JUTEPATYPHI,
HEOBXOJIUMOIi 1JI51 OCBOEHUS U CHUTIINHBI

@) OCHOGHaA yueOHasn numepamypa:

1. CagenbeB U.B. Kypc oOmieii ¢pusuxu. B 5-u 1. Tom 1. Mexanuka. — M.: Jlans, 2011. (21 3k3.,
OBC Jlans, http://e.lanbook.com/).

2. CagenbeB U.B. Kypc oOmieit pusuxu. B 3-x 1. T.1. Mexanuka. MonekynsapHas gusmka. — M.:
Jlanb, 2009-2011. (13 ak3., OBC Jlans, http://e.lanbook.com/).

3. Wponos N.E. 3amaun no obmeit ¢usuke. — M.: "JlaGopatopus 3Hanuit" (panee "BMTHOM.
Jlabopatopus 3uanuit"), 2007-2014. (69 k3. , OBC Jlaus, http://e.lanbook.com/).

4. Hponos U.E. Mexanuka. OcHoBHBIE 3aK0oHBI. — M.: "Jlaboparopus 3Hanuil" (panee "BIMTHOM.
Jlabopatopus 3uanuit"), 2010-2013. (60 k3., DBC Jlans, http://e.lanbook.com/).

0) Oononnumenvhan yueonan 1umepamypa:

1. CuByxun [1.B. O6mmit kypc pusuxu. Tom 1 Mexanunka.— M.: @uszmaraut, 2005 (ObC Jlansb,
http://e.lanbook.com/).
2. CagenweB U.B. Kypc o0mieit pusuku. Kuura 1. — M.: ACT, 2002 (200 3k3.).

11



http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIMUMBIX JIJA
OCBOEHMUSA JUCIIUITJIMHBI

1. DnekTpoHHO-OMONMoTeunast  cucrema  1b0OKS.ru  [Dnekrponnsiii  pecypc] — URL:
http://ibooks.ru/.

2. OnexkTpoHHO-OMONnoreuHas  cucreMa  «Jlawb»  [OnexktponHeli  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. O6pasoBarenbHas miathopma «kOpaitt» [Dnektponnsiii pecype] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

4, OnekTpoHHas OuOmmoreyHass cucremMa «Kymep Oyk» [Onektponnbii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

5. DnekTpoHHas OuOmoTevHas cuctemMa «KOHCYynbTaHT CTyleHTa» [DIEKTPOHHBIH pecypc] —
URL: http://www.studentlibrary.ruhttp://ibooks.ru/.

6. LlenTp nHMOPMAITMOHHO-OMOIMOTEYHOTO OOecreueHus yaeOHO-HayuyHo! aesTenpHocTn HUAY

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

11. METOJJMYECKHUE VKA3AHMS JUJISI OBYYAIOLUIUXCS IO OCBOEHMIO
JUCHUTIIMHBI

Bun yueOHbIx Opranu3zanus J1esTeIbHOCTH CTYJEHTa
3aHATUU
Jlekusa Hanucanne KkoHCHeKkTa JEKIUMH: KpaTKo, CXEMaTU4YHO, I[0CIEI0BATEIbHO

(uKCUpOBaTh OCHOBHBIC IIOJIOKEHUS, BBIBOJBI, (OPMYIHUPOBKH, OO0OOIICHUS;
[oMeYaTh Ba)KHbIE MBICIIM, BBIACIATH KIIOUEBBIE Cl0Ba, TepMHUHBL. [IpoBepka
TEPMHUHOB, MOHATHUH C MOMOLIBIO SHUMKIONEAUM, CIOBAapEe, CIIPAaBOYHHKOB C
BBINIMCBHIBAHUEM TOJKOBaHM B TeTpags. OO003HAUUTH BOMPOCHI, TEPMHHBI,
Marepuai, KOTOPBIM BBI3BIBAET TPYAHOCTH, IIOMETUTh U IOIBITATHCS HAWTH
OTBET B pPEKOMEHAYyeMOM muTeparype. Eciam camocTosiTenbHO HE yAaeTcs
pa3o0parbcsi B MaTepuaie, HEOOXOIUMO CPOPMYIUpOBATH BONPOC M 3a1aTh
MIPENO0IABATEII0 Ha KOHCYJIbTAllMH, HA TPAKTUYECKOM 3aHSITHH.

IIpakTrnueckue [IpopaboTka paboueii mporpaMMsl, yaemnss 0co00e BHUMaHUE LENSIM U 3a/1a4am,
3aHATUSA CTPYKTYpE€ M COJEP)KAHUIO AUCHUIUIMHBL. KOHCIEKTHpPOBaHHME HCTOYHMKOB.
Pabota ¢ KOHCIIEKTOM JIEKLIUH, TOJTOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCaM,
IIPOCMOTP PEKOMEHIyeMOW JuTeparypel. Pemenue pacueTHoO-rpaduueckux
3aJIaHMI, pelIeHUE 3a1a4 110 AITOPUTMY U JP.

KonTponbHas 3HAKOMCTBO C OCHOBHOM M JOIOJIHUTENBHON JMTEPAaTypOH, BKIHOYAs
pabora CIpPaBOYHbIE W3/JAaHUS, 3apyOEKHbIE HCTOUYHHUKH, KOHCIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHHOB, CBEJICHMH, TpeOyIOIUXCs [UIs 3allOMMHAHHUS U
SIBJISIFOLMXCST OCHOBOIIOJIATAIOIIMMHU B 3TOU TEME.

Konnoksuym PaboTa ¢ KOHCTIEKTOM JIEKIUii, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM.
ITogroroska k IIpn moaroroBke K 5K3aMeHy (3a4eTy) HEOOXOIUMO OpPUEHTHPOBATHCS Ha
AK3aMEHY KOHCIIEKTBI JICKIIUW, PEKOMEHAYEMYIO JTUTEPATYDPY.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHA, WCIOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IMPOLHECCA IIO JUCIMIIJIMHE,
BKJ/IIOYASA IEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYHEHHUSA 1 UTH®OPMALIMOHHBIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOJIOTHUH MPH OCYIIECTBIEHIH 00pa30BaTEILHOTO MpoIecca 1o
JUCLUIUIMHE OCYIIECTBISETCS B COOTBETCTBMM C YTBEP)KICHHBIM IlonokeHuem 00 DIeKTpOHHOM
uH(popMalnoHHO-00pa3oBarensHOM cpene UATD HUAY MUOU.
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OnexkTpoHHass cucremMa ynpaBieHus oOydenuem (LMS) wucnomp3yercs ans  peainzanuu
00pa30BaTeNbHBIX MPOrpaMM IPH OYHOM, JUCTAHIMOHHOM M CMELIEHHOM pEXUME O0O0ydeHus.
Cucrema peanusyeT ciaenyrolnue OCHOBHbIEC () YHKIIHH:

1) Co3aHue ¥ yrpaBiieHUE KIIACCaMH,

2) Co3aHue Kypcos,

3) Opranu3anus 3alicH y4Jaiuxcs Ha Kype,

4) [IpenocraBieHure JOCTyIA K y4eOHBIM MaTepHrajIaM JUisl yJaruxcs,

5) [Tybnukarus 3a1aHuii 151 Y4EHUKOB,

6) OrneHKa 3a/laHuid ydaruxcs, IPOBEICHUE TECTOB M OTCIICKUBAHUE ITPOrpecca 00yueHHs,
7) Opranuzanus B3anMOJICHCTBHS Y4aCTHUKOB 00pa30BaTEIBLHOTO IpoIecca.

Cucrema HHTErpUpyercst C JIONOJHUTEIBHBIMU CEpBUCAMM, OOECHEUMBAIOIIMMU BO3MOXKHOCTb
UCTIOJIb30BAaHUSl TaKMX (YHKUMH Kak pabouymil KaleHIapb, BUAEO CBs3b, MHOTOIOJIB30BATEIILCKOE
pellaKTUPOBaHUE JIOKYMEHTOB, CO3/1aHue (OpM ONPOCHUKOB, UHTEPAKTHBHAs J1OCKa AJISI PUCOBAHMUSL.
ABTOpH3aIMs N0JIb30BATENEH B CUCTEME OCYLIECTBIISIETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBSA3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUIL

HpI/I OCYHICCTBJICHUHN O6pa3OBaT€JII)HOFO mnmponecca 1Mo AJUCHUINIMHC HMCIIOJIB3YIOTCA CJICAYIOIIUC
HH(l)OpMaI_II/IOHHBIe TCXHOJIOI'UH:

— IHPOBCACHUC JICKUMH U IPAKTUICCKUX 3aHATHH C UCHOJIB30BaHUEM CJI&IZ,I[-HPC?»GHT&HPIFI;

— HCIIOJIb30BAHHEC KOMIIBIOTCPHOI'O TCCTHUPOBAHUA,

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

12.2. Ilepeuenv npozpammnozo obecneuenus

— Penakrop npesenranuii Microsoft PowerPoint;
— bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHasi KOMIIBIOTEPHAS CETh M II00ANIbHAS CeTh VIHTEepHET.

12.3. llepeuens unghopmayuonnwvix cnpagoyHvIx cucmem

JlocTyn K 3J€KTPOHHBIM OMOIMOTEYHBIM pecypcaM M 3JEeKTpOoHHOM OubnmnoreuHoi cucreme (3bC)

OCYIIECTBJISIETCS TOCPEACTBOM CIEIUATBHBIX pa3ziesioB Ha oduimaibHoMm caiite MATD HUAY

MU®U. ObecniedeH AOCTYN K 3JIEKTPOHHBIM Katanoram 6ubmanoreku MATD HUAY MUOU, a takxe

ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAHMM MPSIMBIX

JIOTOBOPOB € MpaBooOaaTeNIIMU y4eOHOH M y4yeOHO-METOIUYECKOM JUTepaTypbl, METOIUYECKHX

OCOOHI:

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

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

3) OBbC «M3narenbctBa Jlanby, https://e.lanbook.com/;

4) OnekTpoHHO-O0ubmoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OnekTpoHHO-0uOmMoTeyHas cucrema elibrary» (OBC elibrary);

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

7) basb1 naHHbIX «DnekTpoHHas OubaroTeka Texandeckoro BY3a» www.studentlibrary.ru;

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

http://ibooks.ru/home.php?routine=bookshelf .
9) OnexkTpoHHO-O0nbMoTeunas cucrema « 3bC FOPAUTY, http://urait.ru/.
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13. OIIMCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM s
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

1. VwueGnas nabopatopus «MexaHuka".
2. AymuTopHbIi (HOHI MHCTUTYTA.
3. bubnuoteunslii HoHI HHCTHUTYTA.

14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazoeamenbHLIX MEXHONO2UL, UCHOILIYEMBIX HPU  OCYULECHEIEHUU
o0pazoseamenbHo20 npoyecca no OUCYUNIUHE

Ha nexuusix ¥ ceMHUHapax MOCTOSIHHO MCIIOJIB3YIOTCS CIEIYIOIME MHTEPAKTUBHbBIE METO/ bl O0yUeHUS:
JHCIIYT, TPYIIIOBAas JUCKYCCHsI, 1e0aThl, MO3rOBOM MITYpM, poOIeMHasi 1 UHTEPAKTUBHAS JICKIHH.

14.2. @opmul opzanuzauuu camocmoamenvHol padoomesl 0dyuarouuxcsa (memol, 6bIHOCUMbBLE O]
CAMOCMOAMENbHO20 U3VYEHUA; GONPOCHL O/l  CAMOKOHMPONA; MUNOGble 3A0AHUA  0J1A
camonpoegepku)

I/IHI[I/IBI/II[yaJH)HI)Ie JOMAIIHUEC 3aJaHUA 110 TEMaM:
1.KunemaTruka MaTepuabHON TOYKHU
1. HeGonbImoe Teno 6pocaroT ¢ 00pbIBa TOPH30HTATFHO C HAYaIbHOH CKOPOCThIO V, (0) =V, .

[IpeneOperasi CONPOTUBICHUEM BO3/1yXa, HANTH MPOEKIIMIO CKOPOCTH T€Ja Ha OCh HAIIPABICHHYIO
BEPTUKAJIBHO BBEPX B 3aBUCUMOCTH OT BPEMEHHU.

2. 3aBUCUMOCTb KOOPIMHAT YaCTULBI OT BPEMEHHU OIUCBIBAETCA 3aKOHOM: X(t)=I+kt, y(t)=c+bt-at’ u
z(t)=0, e a, b, ¢, |, k— koncTanTel. OnIpeenuTh TPACKTOPHIO YACTHIIBL.

3. Ha pucyHnke npezacraBiieH rpaduk e/ c)

3aBHCUMOCTH MPOEKIIUU CKOPOCTHU I
YaCTHUIbI, IBHKYIIEUCS BIOJIb OCH X, OT
BpeMeHU. OIpeneanTe NpoeKIN0
CpeIHEe CKOPOCTH YacTHUIIbI 32 4
CEKYH/IBI.

4. 3a Bpems T = 10 ¢ Touka npoliia MoJOBUHY OKpYXKHOCTHU paguyca R = 160 cm. Haiitu 3a 310 Bpems
cpeHee 3HaU€HHUE MOJYJIsSI CKOPOCTH.

5. HebGompmoe Teno OporieHo mox yrioM o = 60° k Topu30oHTY ¢ HaYalmbHO# ckopocThio V, =10 M/c.
ComnpoTHBIEHHEM BO31yXa IpeHebpeyb, IPHHATh YCKOpeHHe cBoOogHoro magenus ¢ =10 wm/c?
Paaunyc KpuBU3HBI TPAEKTOPUH T€JIa B TOUKE OpOCaHUs paBeH

6. KOMIOHEHTHI CKOPOCTH YaCTHUIBI U3MEHSIOTCS IO 3aKOHAM: Vy = 2t3, m/c; vy = —4t, M/c; v; = 25, M/c.
Haiitu cpeanmii BEKTOp YCKOPEHUs 3a IPOMEXYTOK BpeMeHHU oT t1 =3c o t2 =5 c.

7. YacTuiia IBUXKETCS 110 OKPYKHOCTH C IMOCTOSIHHOM 10 MOy 0 ckopocThio. Kyna Hanpasiien
BEKTOP €€ YCKOPEHUS?

8. JIBIKCHIE MaTepUanbHOI TOYKH IPOMCXONT 10 3aKkoHy: X =5t°, Y =4+2L Vckopenue Touky B
MoMeHT Bpemenu t=1,0 ¢ paBHoO:

9. 3a mepBbIe 8 ¢ PABHOYCKOPEHHOTO JIBUJKEHUS U3 COCTOSIHUSA IIOKOS MaTepUasbHask TOYKa IpoILia
18,5 m. CkoJIbKO OHA MPOUJIET 3a BTOPBIC 8 ¢, €CIT XapaKTep JBMKSHUS HE U3MCHHJIICS?

10. 3a Bpemst T = 10 ¢ Touka mpoIia MoJIOBUHY OKpYXHOCTH paguyca R = 160 cMm. Haiitu 3a 310
BpEMsI MOJIYJIb CPEHET0 BEKTOpa CKOPOCTH.

11. Teno 6pocunu mox yriiom O = 30° x TOPHU30HTY CO CKOpocThio V =20 m/c. IIpenedperas

CONIPOTHUBIIEHUEM BO3/lyXa, HAWTH TAHTCHIMAIBHOE YCKOPEHHUE TENIA B TOUKE OPOCAHHSL.

12. Touka M ABMKeTCS IO CIIUPAIH C TIOCTOSHHOM Y

TI0 BEJTMYMHE CKOPOCTHIO, B HAIPABIICHHUH, L
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YKa3aHHOM cTpelikoid. [Ipu atom Bennunza
HOPMAJIBHOT'O YCKOPEHHUS ...

13. JIBmkeHUEe MaTepUAIbHOM TOYKH MPOUCXOIMT 110 3aKOHY: X = 5t°, y=4+2t, JlanHOE IBMXKEHUE
SIBJISICTCSI:

14. Ha pucyHke npejcraBiieH rpaduk
3aBUCHUMOCTH MIPOEKIIUU CKOPOCTU 1
YACTHUIIbI, IBMXKYILEUCS BJIOJb OCU X, OT
BpeMeHU. OIpeneanTe NpoeKIN0
CpeaHel CKOPOCTH YaCTHIIBI 32 2
CEKYH/IbI.

15. 3a mepBbIe 2 ¢ paBHO3aMEIJICHHOTO JBMKEHHUS ¢ HAaYaJIbHOU CKOpOCThIo 10 M/c MaTepuanbHas
Touka rnpouuia 10 M, Ipu 3TOM HamnpaBieHUE IBKEHUE HE U3MEHsI0Ch. Ha kakoe paccTossHuE OHa
MEPEMECTUTCS 3a BTOPBIE 2 C, €CJIM XapaKTep IBMKEHUSI HE U3MEHUIICA?

16. Hebonbioe Teno OpomeHo o yriaoM o=m/6 k ropu3oHTy. [IpeneOperas conpoTuBIeHEM
BO3/lyXa OINpPEIeINTh HOPMAJILHOE YCKOPEHUE B BEPXHEH TOUKE TPACKTOPUH.

17. Kamens Opocuiu mof yriioM o = 60° K

TOPU30HTY €O cKOpocThio V, . Cpennee —

TaHTCHIMAILHOE YCKOPEHHE KaMHs (W, ) 3a 2.

V .
BpeMsI TIOJIETa OT MOMEHTa OpPOCKa J10 / 0 N\
BEPXHEH TOYKH (COMPOTHBIICHUEM BO3/IyXa
npeHeOpeyb) paBHO:

2. InHaMuKa MATePpUAJIbHON TOYKHU
1. Cuna 60 H coobmaer uactune yckopenune 0,8 M/c?. Kakas cuaa cOOBIIUT 3TOi YacTUIlE YCKOPEHHE
2 m/c??

2. Yactuna maccel M B MOMEHT BpEMEHU t, HauMHAET ABUIaThCs [0 OKPYKHOCTHU paguyca R ¢

[IOCTOSIHHOM CKOPOCTBIO V,. Halitu cuny F (1), neficTByromyro Ha yacTuily, ocjae Hadana JBUKEHMS.
0

3. Ha nony nudra, 1BUXKYyILIErocs ¢ yCKOpEHUEM ad BEPTUKAJIBHO BBEPX, JIEKUT Ipy3 Maccoi M. Uemy
paBeH Bec 3TOro rpysa?

4. Tlon neficTBueM CHiIbl F,, IEHCTBYIOIIEH NapalIEIbHO HAKIOHHOM IUIOCKOCTH, TEJIO MAcChl M

TallaT BBEpPX 10 HAKJIOHHOW IIOCKOCTH € IOCTOSSHHOW CKOpocThio v . Haiitu cumy TpeHus,
JIEMCTBYIOIIYIO HA TEJIO CO CTOPOHBI TUIOCKOCTH, COCTABIISIONIEH yroil & ¢ ropu3oHToM. (Ochk X
HarpaBJieHa BHU3 110 HAKIIOHHOM TJIOCKOCTH).

5. Hactuna Maccsl M mpoluuia MoJOBUHY OKPYKHOCTH pajanyca R C HOCTOSHHOM CKOPOCTBIO V.
Monynb cpeHero 3Ha4eHHsl BEKTOpa CUJIbI paBeH

6. Bpycok maccoit M =3,0 kr,
HaXoJsAUIMHCs Ha
TOPH30HTAIEHOM CTOJIE, CBSI3aH
HEpPacTsDKUMOU HUTBHIO ¢ OpycKOoM ' I m

Maccoir m=2,0 kr. Hutp

NEepeKnHyTa uepe3 KUl OJIoK.

[Tpu xaxom ko3¢ punrenTe Puc.2.5

Tpenus Mexay opyckom M u

CTOJIOM HAYHETCS JIBIKCHHE

OpyckoB

7. Tloposxauii rpy30BOif aBTOMOOKIE Maccoii 4 T Havas ABIKeHHe ¢ yckoperueM 0,3 m/c?. Kakosa
Macca rpysa, IpUHSATOr0 aBTOMOOMIIEM, €CIIH IIPU TOM JKe CHJIE TATH OH TPOTraeTCsl C MecTa ¢
yckopernem 0,2 m/c??

8. Ha oy nudra, IBMKYIIErocs ¢ yCKOPEHUEM & BepTHKAIBHO BHU3, JIEKHT Ipy3 Maccoil M. Yemy
paBeH Bec ATOTo rpy3a’?

9. Ilox meiictBuem cuiibl F,, AEHUCTBYIOIIEH MapaaiebHO HAKIOHHOHN TUIOCKOCTH, TEJIO MAaCcChl m

TalaT M0 HAKJIOHHOMN MJIOCKOCTH € MMOCTOSIHHOM CKOPOCThI0 U . HaliTu cuily HOpMallbHOW peakiuu
OTIOPBI, IEUCTBYIOIIYIO Ha TEJIO CO CTOPOHBI IJIOCKOCTH, COCTABISIOIIEH Yol ¢ € TOPU3OHTOM. (
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Ocp Y HampaBiieHa BBEpX NEPIEHIUKYJISIPHO HAKIOHHOMN INIOCKOCTH).

10. Yactuua Maccel M IpoIuia TpU YETBEPTH OKPYKHOCTH paaunyca R C moctossHHON ckopocTho V.
Monynb cpeHero 3Ha4yeHHs BEKTOpa CUIIbl PaBEH

11. Cucrema rpy30B, COETUHEHHBIX

HEePaCTSPKUMBIMU HEBECOMBIMU

HUTSIMH, IBUXKETCS TaK, KaK

MOKa3aHo Ha pucyHke. Hutp i, i
CKOJIB3HT 110 HETIOABHYKHOMY OJIOKY I
0e3 Tpenus. Yemy paBeH MOY/Ib ) 3|:|

YCKOPEHHUS Ka)I0T0 rpy3a

cucCTeMbI?

14.3. Kpamkuii mepmunonozuueckuil cnoeaps

AGCONIOTHOE JBM)KEHUE - IBUKEHHE TeJla OTHOCUTEIbHO YCIOBHO HEMOABHKHON CHCTEMBbI OTCYETA.
AOCOIIOTHO TBEpPAOE TENO - CUCTEMA MATEPUAIBHBIX TOYEK, PACCTOSHHUE MEXKIY KOTOPbIMH HE
U3MEHSIOTCS B JJaHHOM 3anaye. AOGCOJIOTHO TBEpIOE TelO 00JaJaeT TOJbKO MOCTYHATENbHBIMH U
BpalllaTeIbHBIMU CTETIEHIMU CBOOO/IBI.

Bec tena - B gusuke - cuia, ¢ KOTOPOH Teno, HaXOZsIIeecss B CHIOBOM (TPaBUTAL[MIOHHOM) IIOJIE,
JEICTBYeT Ha TOPU3OHTAJIBHYIO OINOPY WM pAacTATMBACT BEPTUKAJIbHBIA IOJBEC. 3HAYUT, BEC
IIPUJIO’KEH K OIOPE, K IMOABECY, HO HE K TEILy.

BpamarejbHoe JBHKEHHE BOKPYI OCH — JBH)KCHME, IIPU KOTOPOM TPACKTOPHM BCEX TOYEK Teja
SBIISIIOTCSL OKPY)KHOCTSIMU C LIEHTPaMM, PAcIOJIOKEHHbIMH Ha OJHOM MNpsMOM (OcH BpalleHus), u
JIeXKAIIUMU B IUIOCKOCTAX, NEPIEHANKYIISIPHBIX 3TOM MPSIMOM.

Bropas xocMuueckas CKOpOCTb - MHUHHMMAallbHasi CKOPOCTh, KOTOPYIO HEOOXOJMMO COOOIIUTH Ty,
HaXOJAUIEMYCsl Ha IOBEPXHOCTH 3eMJTH (MJIM MHOTO MAacCHBHOTO TeJa), YTOOBI OHO BBIILIO U3 ChEpHI
IPAaBUTAlMOHHOTO JIeHCTBUSA IUIaHETHl (T. €. YJaJIWIOCh Ha TaKO€ pPACCTOSHUE, NPU KOTOPOM
NPUTSHKEHUE K 3eMIie TPEHEeOPeKUMO Majio). Y MOBEPXHOCTH 3€MJIM BTOpasi KOCMUYECKass CKOPOCTh
paBHa 11.2 km/c. Bropas kocMuueckast CKOPOCTb HE 3aBUCHUT OT HAlPaBJICHUs, B KOTOPOM 3aITyCKAETCs
TEJIO.

Bropoii 3akoH HbloToHa - (u3Myeckuii 3aKOH, B COOTBETCTBUHM C KOTOPBIM YCKOPEHHE,
npuoOperaeMoe MaTeprualbHON TOUKON B MHEPLUATbHON CHCTEME OTCUEeTa, IPSIMO MPOHNOPIHOHATIBHO
neicTByromeil Ha Teno (paBHOJeHCTByroMIei) cuile, 0OpaTHO MNPONOPIHOHAIBHO Macce Tena, U
HAIpaBJIEHO B CTOPOHY JeWCTBUS cwibl. B Takoil gopme 3aKoH MPUMEHHUM TOJBKO JJsl TEJ, Macca
KOTOPBIX MpH JBMKEHUU He MeHseTcs. bomee oOmas ¢opmynupoBka BToporo 3akoHa HproToHa
IJIACHUT: CKOPOCTh U3MEHEHUSI UMITYJIbCA TeJla IPSIMO MPOIOPLMOHAIIBHA JEHCTBYIOLIEN CUIIE.
JIBr>KeHHEe MaTepualbHOM TOYKM II0 OKPYKHOCTH - JBWJKCHME MaTe€pUaibHOM TOYKH, KOIJa
TPACKTOPHUEHN TOUKH SIBISIETCS] OKPYKHOCTh. ITO MPOCTEHIIHI CITydail KPHBOJIUMHEWMHOTO JIBHXKECHHUSI.
JluHamuka - pas3gen MEXaHWMKH, M3y4daloUluil BIMSHHE B3aUMOJEHCTBUN MEXAYy TENaMH Ha HX
MeXaHMYeCKOe JBMKEeHHE. J[MHaMuKa OTBeYaeT Ha BOMPOC: MMOYEMY JBUKETCS Tela0? DTO MpUUMHHAS
4aCTh MEXaHUKHU.

J{luHaMH4YeCcKHue 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.

3akoH BceMHPHOro TAroTeHusi (OTKpbIT HBIOTOHOM) TIJIacuUT: cuiaa B3aUMOJEHCTBUS [JBYX
MaTepuaibHBIX TOYEK MPSMO MPOMOPIMOHAIbHA MaccaM 3THX TOYEK, OOpaTHO MPOIOpLHOHAJIbHA
KBaJpaTy pPACCTOSHMS MEXIy HUMH W HallpaBj€Ha BJOJIb INPSMOM COEAMHSIONEH TOYKH. Macca,
¢burypupyroas B 3ToM 3aKOHE, Ha3bIBA€TCS TPABUTALMOHHOM.

3akonbl HproTOHA - TpH 3aKOHA, JIEXKAIIME B OCHOBE KJIACCHYECKOW MeXaHWKHU. 3akOoHbl HbhroTOHA HE
JTOKa3bIBAIOTCSI B MAaTEMaTHUECKOM CMBICIIE, a SBJISIOTCS 0000IIEeHHEM ONbITa. BriepBble 3TH 3aKOHBI
oL chopmynupoBaHsl HeloToHOM B 3HaMeHUTOM Tpyde «MaTemaruueckue Haydajga HaTypaibHOU
dunocoduny (1687).

3aKkoHbl coxpaHeHUsl - QyHIaMEHTaJbHbIE (PU3UUYECKHE 3aKOHbBI, COIJIACHO KOTOPHIM B 3aMKHYTOU

(HBOHHpOBaHHOﬁ) CUCTCMEC HCKOTOPBIC (I)I/I3I/ILICCKI/IG BCJIMYHUHBI HC UBMCHAKOTCA C TCUCHHUEM BPCMCHU
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IpU BCEX B3aUMOJECHCTBUSAX, NPOUCXOIAIIMX B ATOM cucreme. B Mexanuke HproTOHa 3aKOHBI
COXPaHEHHUS BBIBOAATCA U3 3aKOHOB HBIOTOHA, SABJIAIOTCS UX CIIEICTBUEM.

3aKoH coxpaHeHHsI HMITYJIbCa - 3aKOH MEXAHUKH, B COOTBETCTBMM C KOTOPBIM: BEKTOpHasi cymMma
UMITYJIbCOB T€Jl 3aMKHYTOM CHCTEMBI OCTAE€TCs MOCTOSIHHOM NMpH JIIOOBIX B3aMMOJAEHCTBHUAX ITUX TEI
MEXIy co0oi. MMIynbc MOKET TOJNBKO MEpepaclpenessaiThCsl MEKIy TellaMd CHCTEMBbl. B MexaHuke
9TOT 3aKOH BBIBOAMTCA U3 3aKOHOB HpIOTOHA. 3a mpenesiaMn MEXaHUKH 3aKOH COXPaHEHMS MMITyJIbCa
HY)KHO paccMarpuBaTh KaK CaMOCTOSITEIbHBIM OIBITHBIM IPUHLMII, HECBOMALLMKCA K 3aKOHAM
HerotoHna. 3aKk0H COXpaHEHHS UMITYJIbCA €CTh CIEICTBUE OJHOPOIHOCTH IIPOCTPAHCTBA.

3aKoH coXpaHeHHs M NpeBpallleHUs] SHEPTHH - OO 3aKOH NPHUPOJIbI, OJUH U3 OCHOBHBIX 3aKOHOB
ecrecTBo3HaHUsA. COrIIaCHO ITOMY 3aKOHY SHEPTHUS JTI000H 3aMKHYTOH (M30IMPOBAHHON) CUCTEMBI TIPH
BCEX MpOLECCaX, MPOUCXOASIIUX B CHUCTEME, OCTAETCA IIOCTOSHHOM. ODHEpPruss MOXKET TOJBKO
NEPeXOAUTh M3 OJHOW (OPMBI B IPYTyI0 U TEpepacupereisaTbCs MEXIy YacTIMH CUCTeMBbL. Jlis
HE3aMKHYTOW CHUCTEMBbI YBEIUYEHUE (MM YMEHbBILEHHE) €€ SHEPIHH PaBHO YOBLIHM (MJIM BO3PACTAHUIO)
SHEPTUU B3aUMOJCHCTBYIOIIMX C HEH Ten M (u3ndeckux moned (cM. Takke ODHeprus). 3aKoH
COXPAaHEHHUs SHEPTUH CBSI3aH C OJHOPOJIHOCTHIO BPEMEHHU.

3aKOoH coXpaHeHHMsI MACChl - 3aKOH KJIACCUYECKOW MEXaHWMKH, B COOTBETCTBHM C KOTOPBIM IIpU
JTrOOBIX Ipolieccax, MPOUCXOASIIMX B CUCTEME TeJl, €6 Macca OCTaeTCsl HeM3MEeHHOU. B cnenuanbHOM
TEOPUM OTHOCUTEIBHOCTH 3TOT 3aKOH IIOCJIE OTKPBITHS B3aMMOCBSI3M MACChl MU DHEPIHM IOJBEPICs
nepeocMbIciaeHI0. Kak BBIACHUIIOCH, BCAKOE BBIIEICHHUE WIH MOIVIOIIEHNE SHEPTUH COIIPOBOXKIAETCS
U3MEHEHUEM MaCChI.

3aKoH COXpaHEHHs] MEXAHMYEeCKOW Hepruu - QU3MUECKuil 3aKOH, B COOTBETCTBUU C KOTOPBHIM: B
3aMKHYTOM CUCTEME, B KOTOPOU HE ACUCTBYIOT CHJIbI TPEHHS U CONPOTUBIIEHUS, CYMMa KUHETUYECKON
Y TIOTEHIMAJIBHOM SHEPTUH BCEX TEJI CUCTEMBI OCTAECTCSl BEIMYMHON IIOCTOSIHHOM.

3aKOH COXpaHEHHMsI MOMEHTa MMITYJbca - (PU3MUYECKUH 3aKOH, B COOTBETCTBUU C KOTOPHIM MOMEHT
UMITYJIbCa 3aMKHYTOM CHCTEMbl OTHOCUTENIBHO J1000M HENOJBM)KHOM TOYKHM HE M3MEHSETCs CO
BpEMEHEM. 3aKOH COXPAaHEHHUSI MOMEHTA UMITYJIbCA €CTh IPOSBICHUE U30TPOITHOCTH IIPOCTPAHCTBA.
HMHepTHOCTDB - CBOMCTBO MaTepHaIbHBIX O0OBEKTOB MPHOOPETATh pa3Hble YCKOPEHUS IPU OJUHAKOBBIX
BHEIIHUX BO3JCHCTBUAX CO CTOPOHBI APYIMX Tell. Mepol HMHEPTHOCTH Tejla B IOCTYIATEIbHOM
JBUKCHUM SIBJIIETCS €r0 Macca, a PU BpalllaTeIbHOM ABH)KEHUN — MOMEHT UHEPLIUH.

WNHuepuumanpHasg cucremMa OTCYETa - CHCTEMA OTCYETa, B KOTOPOW TEJIO HAXOAUTCS B IIOKOE HIIU
JBHKETCS PAaBHOMEPHO U IPSMOJIMHENHO 10 TE€X IOp, ITOKA HAa HEro He ACHCTBYIOT APYIrHe Tejla WU
3TO AelicTBUE cKoMIeHcHpoBaHO. CMbICT MepBOro 3akoHa HbroTOHA B yTBEp)KJIEHUU CYIIECTBOBAHUS
TaKUX CUCTEM OTCYETA.

KunemaTuka - pasnen MexaHMKH, U3y4arolMi reoMeTpuueckre CBOMCTBA JABMKEHUs Ten 0e3 yuera
UX MacC W JIeHCTBYIOIIMX Ha HUX cwil. KuHeMaTHka uccieayeT crocoObl OMHMCAaHUS JBMXKEHUH U
CBS3€M MEXIy BEIIMYMHAMM, XapaKTEPU3YIOIIMMHU 3TU JBMKeHNA. KuHeMaTnka oTBedaeT Ha BOIIPOC:
Kak JBkeTcs teno? (cp. ¢ JunaMukoit).

KunemaTnyeckne ypaBHEHUs JBHKEHHSI — OTO 3aBHCHUMOCTb paJuyC-BEKTOpPa MAaTEPHUAIBHONM TOYKH
WIA €€ KOOpIUHAT OT BpeMeHHU. OCOOEHHO MIMPOKO MCIOJB3YIOTCS KHMHEMaTHYECKHE YPaBHEHUS
PaBHOIIEPEMEHHOTO JBUKEHUS.

Kunernyeckasi JHeprusi — SHEprusi MEXaHUYECKOW CHCTEMBI, 3aBUCSINAs OT CKOPOCTEH €€ TOYEK.
Eciu Teno Maccsl M JIBUKETCS CO CKOPOCTHIO V, TO €r0 KHHETHYECKas YHEprHs paBHa MVZ/2.
Ko3(puumeHT TpeHuss — OTHOLICHHE CHJIBI TPEHUS K CHUJe HOPMAJIbHOW peakuuu (WM K CHIle
HOPMAJIbHOTO JIaBJICHUS, NPUKUMAIOLIEH Tpyliuecs IMOBEPXHOCTH ApPYr K Apyry). Beipaxkaercs
OTBJICUECHHBIM Oe3pa3MepHBIM YUCIIOM (CM. Takxke TpeHue).

JIuHeliHasg CKOpPOCTh - CKOPOCTh OTJEIBHOM TOYKHM BpAIIAOLIErocs TeNa, 3aBUCAIIAas OT YIJIOBOM
CKOPOCTH M DPACCTOSAHMS OT TOYKHM O OCU BpalleHUs. JIMHENHHas CKOpOCTb MaTEpUAJIbHOW TOYKH
YUCJIEHHO PaBHA PACCTOSIHUIO, KOTOPOE TOYKA MPOXOIUT B €AMHUILY BPEMEHH.

Macca — Mepa MHEPTHBIX M T'PAaBUTALIMOHHBIX CBOMCTB Tena (cM. MIHepTHOCTb, 3aKOH BCEMHPHOTO
TAroTeHus1). Macca He 3aBUCUT OT CKOPOCTH.

MarepuanbHOil TOYKOI Ha3bIBaeTCS TeNo, pa3Mepbl U ¢GopmMa KOTOPOrO B JAHHOW 3aaaye He
CyILIECTBEHHBI. MaTepuanbHyI0 TOYKY 4acTO Ha3bIBAKOT TEIOM.

MrHoBeHHass CKOPOCTh - MpeJeN CpeiHel CKOPOCTH 32 OECKOHEYHO Maiblii MPOMEXYTOK BPEMEHH.
MrHaoBeHHasi CKOPOCTh HAMPABIICHA 10 KACATEJIbHON B JAHHOW TOYKE TPACKTOPHH.
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MrHoBeHHasl yrioBas CKOPOCTb - MpEAE], K KOTOPOMY CTPEMHTCS CPEIHssS YIJIOBas CKOPOCTh IpU
0ECKOHEUHOM YMEHBUIEHUH IMPOMEXKYTKa BPEMEHU. MTHOBEHHYIO YIJIOBYIO CKOPOCTh MOXHO HaWTH,
TaKUM 00pa3zoM, Kak MPOU3BOIHYIO OT yIila MOBOPOTA 110 BPEMEHH.

MexaHuka - OCHOBHOM paznen (pU3MKHM; HayKa O MEXaHHMYECKOM JIBUKEHHU MaTepUANIbHBIX Tel U
IPOUCXOAIIMX B3aUMOJICHCTBUAX MEXAY HHUMU. B pe3ynprare B3auMOJIEHCTBUS HM3MEHSIOTCS
CKOpPOCTH TeJl WIM Tena AepopMHUpYroTcs. MexaHuka MoApasfelnseTcsd Ha CTaTUKY, KHHEMAaTHUKy U
JUHAMUKY.

MexaHuKa Ten NepeMEHHON MaccChl - pa3fell MEXaHUKH, N3YYalOIINi ABM)KEHHUS TEJI, Macca KOTOPBIX
U3MEHSETCA C TEYEHHEM BPEMEHHU BCIEICTBUE OTIEJIEHUS OT Teja (WM HNPUCOECIUHEHUS K HEeMy)
MaTepuaibHbIX YacTull. Takue 3a7aud BO3HMKAIOT IPHU JABH)KEHUU DPAKET, PEAKTHBHBIX CAMOJIETOB,
HeOecHbIX Tell U Ap. JIBUKeHHe Tejla NEepPEeMEHHON Macchl OMMCHIBAE€TCA ypaBHeHHMEM Melepckoro,
KOTOpO€ sIBJIsIeTCSl 0000IIeHHeM BTOpPOro 3akoHa HprOTOHa myTeM BBEACHHS B 3TO ypaBHEHHE
PEAKTUBHON CHJIBI TATH.

MoMmeHT cuibl OTHOCUTENBHO Touku O ompenensieTcsi Kak BEeKTOPHOE MPOU3BEICHUE PaJNyC-BEKTOPa
TeJla Ha BEKTOP CHJIbl. MOMEHT CHJIbI OTHOCHUTEJIBHO OCH BpallleHUs (He IMyTaTb C MOMEHTOM CHJIbI
OTHOCHUTEJIBHO TOYKM!) 3TO — IPOU3BENEHUE CUJIBl Ha IUIeUo (KpaTuaillee pacCTOSIHUE OT JIMHUU
JEUCTBUS CWJIBI O OCH BpAlICHMs, OPYTMMH CJIOBAaMH, JJIMHA NEPIEHAMKYISAPA, OIYILIEHHOIO M3
toukn O Ha JIMHUIO ACUCTBHS CHJBI). MOXXHO IMOKa3aTh, YTO MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpalleHUs, Ipoxoasuei yepe3 Touky O, ecTh NpOEeKIMsl MOMEHTa CHIIbl OTHOCUTENbHO Touku O Ha
3Ty 0och. (Cp. ¢ nousitueM MoMeHT umirysnbcal)

HennepuuanbHas cucTeMa O0TCYeTa - CUCTEMA OTCUETA, B KOTOPOW HE BBINOJHAETCS NEPBbIM 3aKOH
Herotona. HemnepuuanbHas cucTtemMa OTCYETa JBHXKETCS C YCKOPEHMEM OTHOCHTEIBHO HEKOTOPOM
MHEPLHAJIbHOW CHCTEMBl OTCYeTa. BaXHBIM KIaCCOM HEHWHEPLUMAIBHBIX CUCTEM  SBISAIOTCA
BpAILlaIOLUECs] CUCTEMbI OTCYETA.

HopmanbHoe yckopeHue - COCTaBIIsIONIasl yCKOPEHUs, HallpaBJICHHAs BAOJIb HOPMaIU K TPA€KTOPUU
JBUKEHUS B JaHHOM Touke. HopmanbHOE yCKOpeHHE XapaKTepu3yeT HM3MEHEHHE CKOpPOCTH IIO
HaIPAaBJICHUIO.

OTHOCUTEIBHOE ABM)KEHHME - JABM)KEHHE TOYKM WIM Tela OTHOCUTENbHO IBMXKYIIEHWCS CHUCTEMBI
OTCYETA.

ITapoii cui Ha3pIBaeTCsA CHCTEMA, COCTOALIAS U3 ABYX CHJ PaBHBIX IO MOJYJIIO U IPOTHUBOIOJIOKHBIX
10 HaNpaBJICHUIO, IMHUM JAEWCTBUS KOTOPHIX B OOLIEM ClIydae He COBIAJAIOT.

[TapanmenorpaMm CHuJl - T€OMETPUUECKOE MTOCTPOECHHE, BHIPAXKAIOIEE 3aKOH CIIOKEHHUs cuil. Bektop,
n300pakalomui  CUIly, paBHYIO T'€OMETPUYECKOH CcymMMe JBYX CHJI, SIBISETCA JUaroHajbio
napajuiesorpaMMa, IOCTPOCHHOT'O Ha 3TUX CUjlaX, KaKk Ha €ro CTOPOHAax.

[TepBasi kocMHuYecKass CKOPOCTh - MHUHHMMAaJbHas CKOPOCTh, KOTOPYIO HEOOXOAMMO COOOIIUTH TEmy,
HaXOJAIIeMyCsl B TPAaBUTALMOHHOM T0Jie 3eMJIM (MM MHOTO MAacCHUBHOIO Te€ja), YTOObl OHO CTajo
UCKYCCTBEHHBIM CIYTHHUKOM IUIAHETHI, T. €. JIBUTaJOCh MO KPYyroBoil opobure. BOnm3u nmoBepxHOCTH
3emun epBasi KOCMUYECKast CKOpOCTh paBHa 7.91 km/c.

ITepBbiif 3akoH HproToHa (oTKphIT [anmieeMm) - ¢GuU3MUecKUd 3aKOH, B COOTBETCTBUU C KOTOPBIM
MaTepuaibHas TOYKa COXPaHSAET COCTOSHUE IMOKOSI WM PaBHOMEPHOTO JBMKEHMS J0 TeX HOop, MoKa
BHEIIHHME BO3JIEHCTBUS HE U3MEHSAT 3TO COCTOSHUS.

IlepemenieHneM Ha3bIBA€TCsl BEKTOP, IIPOBEACHHBIM U3 HaYaJIbHOW B KOHEYHYIO TOUKY TpacKkTopuu B
ClIy4ae MpsIMOJIMHENHON TPaeKTOPUH MOAYJIb BEKTOpA MEPEMEIIECHUS PAaBEH NPOMIEHHOMY ITyTH.
[lepeHocHOE ABMXKEHHE - JBUKEHHE YCIOBHO MOJBM)KHOM CHUCTEMBI OTCYETa IO OTHOLICHHUIO K
WHEPLHMAIBHONW CUCTEME OTCUETA, YCIOBHO NMPUHATON 3a HETIOIBHKHYIO.

[ToreHunanbHas SHEPrusi - YaCTh MEXaHUYECKOM OSHEpruu Teja, 3aBUCALAs OT B3aUMHOIO
PacroJIOKEHUS €€ YaCTEN U OT UX IMOJIOKEHUH BO BHEIIHEM CHUJIOBOM ToJie. YHCIIEHHO MOTEHIMaIbHAS
SHEpPrusi CUCTEMBbl B JAaHHOM COCTOSHUM paBHa paboTe, KOTOPYIO MPOU3BEAYT ACHCTBYIOLIME Ha
CUCTEMY CHJIBI IIpH IEPEXOAE CUCTEMBI M3 ATOrO IOJOKEHUS B TO, II€ NMOTEHLMAJIbHAs SHEPrus
YCIIOBHO MPUHUMAETCS PaBHOU HYJIIO.

[TpeoOpa3zoBanus ['anuiest - COOTHOLICHMS, MTO3BOJISIONIME MEPEXOIUTh (B KJIACCMUECKONW MEXaHUKE)
OT MPOCTPAHCTBEHHO-BPEMEHHBIX KOOPJIUHAT HEKOTOPOTO COOBITHS B OJAHON MHEPLUUAIbHON CHUCTEME
oTcYeTa K MPOCTPAaHCTBEHHO-BPEMEHHBIM KOOPAMHATAM 3TOTO K€ COOBITUS B APYrod MHEPIHAIbHON
CHUCTEME OTCUeTa.
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IIpyuHIUIT OTHOCUTENIBHOCTH KJIACCUYECKOW MeXaHUKH - noctynar I'.I'anuies, coriacHo KOTopomy B
JT0OBIX MHEPLHMATIBHBIX CHCTEMaX OTCYETa BCE MEXaHHMYECKUE SIBJIECHUS MPOTEKAlT OAMHAKOBO MpPHU
OJIHUX U TE€X K€ YCIOBHUSIX.

ITpocTpaHcTBO M BpeMs - OCHOBHBIE (DOPMBI CYILIECTBOBAHUS MaTepuu. ITO (uiocodckue Kareropuy,
B (pusuke oHu He ompexaerstoTcs. COrliacHO TEOPUU OTHOCHUTEIBHOCTH T'€OMETPHUYECKHE CBOMCTBA
IIPOCTPAHCTBA U CKOPOCTb TEYCHMSI BPEMEHU 3aBUCAT OT PACIIPEACICHUS U IBKECHUS MaTEpUU.
PaBHOelicTBYIOIIAsA cuila - CUIIA, AEMCTBHE KOTOPOM SKBHUBAJIEHTHO JECUCTBUIO HA TEJIO HECKOJBKUX
cui. Cuctema CWJI MMEET PaBHOACHUCTBYIOLIYIO TOJIBKO B TOM Cllydae, €CiIM U1 HEE CYHIECTBYET
TOYKA, OTHOCUTEJIBHO KOTOPOW TIJIaBHBIM MOMEHT CHMJI CHCTEMBI paBeH Hyilr0. PaBHozelcTByrOIas
CuJa paBHA I€OMETPUYECKOM CyMMeE BCEX CHJI CHUCTEMbl M IIPWIOXKEHA B LIEHTpe npuseneHus. Ilapa
CHJI HE UMEET PaBHOCHCTBYIOIIEH.

PaBHOMepHOE BpalaTeNbHOE JBUKEHUE - JBUKEHHME, IPU KOTOPOM YIJIbl [IOBOPOTA MaTEpUaIbHOU
TOYKH 32 JIF0OObIE paBHbIE IPOMEKYTKH BPEMEHH OJMHAKOBBI.

PaBHOMEpHOE IBMKEHHE - JABIDKEHHE, IPU KOTOPOM 3a JIIOOBIE pPaBHBIE NPOMEXKYTKH BPEMEHHU
MaTepuaibHasi TOUYKa IPOXOAUT OJUHAKOBBIC ITYTH.

PaBHoOMepHOe npsiMOJIMHEIiHOe ABUKEHHE — TO XK€ caMoe, 4To U Pasnomepnoe Osudicenue, eciu
TPACKTOPUS Tella — psiMast JINHU.

PaBHOMepHOE IBUYKEHUE MAaTEPUAIbHON TOUYKHU 110 OKPYKHOCTHU - ABUKEHHE MaTepUalbHON TOYKH IO
OKPYXKHOCTH, IIPH KOTOPOM MOXYJIb €€ CKOPOCTH HE MeEHsAeTcsA. MeHSeTcs TOJIbKO HallpaBJICHHE
ckopoctd. Ilpu TakoM [BM)KEHHMM MaTepuajbHas Touka o0O0JaJaeT LEHTPOCTPEMUTEIbHBIM
yckopeHueM. LleHTpocTpeMUTENIbHOE YCKOPEHUE — YAaCTHBIN Cllydail HOPMaJIbHOI'O YCKOPEHMUSL.
CB00O01HOE BpallleHHE TBEPIOTO TeJla - BpallleHUEe TBEPAOIo Tella, IPU KOTOPOM HENOJIBUKHOM TOUKON
ABJIETCS LICHTP TSHKECTHU TeEIa.

Cuna - Mepa MEXaHMYECKOro JECUCTBUS HAa MAaTEpUAIbHYIO TOUKY WJIM TEJIO APYIHX TEJ WIH IOJIEH.
Cuna BbI3bIBaeT M3MEHEHHE CKOPOCTU Tejla WM ero jnedopmanuio. B MexaHuke pazivyaroT CUIIbI,
BO3HMKAIOIIKE IIPH HEMIOCPEACTBEHHOM KOHTAKTE TEJ MJIM HA PACCTOSHUU IOCPEACTBOM CO3JaBAEMBbIX
TeslaMu 1osieid. MOXXHO MOKa3aTh, YTO Ha MUKPOCKOIMYECKOM YPOBHE BCE CWIIbI (Hampumep, cuia
yrnpyrocti) oOycioBieHsl monsiMud. Cuiia - BEKTOpHAs BEIUYMHA, MOITOMY B KaXKABIH MOMEHT
BPEMEHM OHAa XapaKTEPU3YETCSl YMCIOBBIM 3HAYCHHMEM, HAIPABJICHUEM M TOYKOW INpuiIoKeHusa. B
MeXaHMKe Npupoja cui He paccMarpuBaetcs. Eqununa cunsl B CU — 1 HeroToH.

Ecin B KaXXIoW TOYKE MPOCTPAHCTBA HA TEJIO ACHCTBYET CUiA, TO TOBOPAT, YTO B IPOCTPAHCTBE
cylecTByer cuioBoe moje. Eciu pabora cui monis He 3aBUCUT OT (OPMBI TPAeKTOPUH, TO IOJIE
Ha3bIBACTCsl IOTCHIMAIBHBIM, a CHJa KOHCepBaTHMBHOW. IIpuMepsl NOTEHLMANbHBIX MOJIEH:
IPaBUTALMOHHOE T0JIE, SJIEKTPOCTATUUECKOE (KYJIOHOBCKOE) I10JI€, TI0JIE YIPYIHX CHUIL.

Cuabl MHepuMu — (PUKTHUBHBIE CHUJIBI, KOTOPbIE BBOJATCS B HEMHEPLUAIbHBIX CHUCTEMax OTCYETa,
4yTOOBI BTOpPOH 3aKOH HbI0TOHA MOYKHO OBLIIO pacpOCTPAaHUTh HA HEMHEPIUAIbHBIE CUCTEMbI OTCYETA.
Hanpumep, BO Bpamamomuxcs cHcTeMax oOTCYeTa TMOSBIAIOTCA IEHTPOOeXKHas cuila U cuja
Kopuosnuca.

Cucrema oTcueTa — TeJO OTCYETa, CUCTEMa KOOPJMHAT, CBsI3aHHAs C TEJIOM OTCYeTa, M 4achl (prodop
JUIsL U3MEPEHHs BpPEMEHHU JABI)KEHHS C yKa3aHHEM Ha Hadajgo ero otcuera). Cucrema oTcuera
UCTIONB3YeTCsl Ul ONpeAeSICHUs IMOJIOKEHHUsI B NMPOCTPAHCTBE (PU3MUECKUX OOBEKTOB B pa3IUYHbIC
MOMEHTHI BpeMEHHU. PaznnyaroT nHepuuaabHble 1 HEMHEPLUAIbHbIE CHCTEMbI OTCUETA.

CkopocTh Tena - KUHEMAaTHYEeCKash XapaKTEPUCTUKA MAaTEPUAIbHOW TOUKH. JTO BEKTOPHAsl BEJIMYMHA,
ornpezenseMasl Kak Mpezesl OTHOLIEHUS NepeMEIIEHUs] TOUKU K POMEKYTKY BPEMEHH, 3a KOTOPBIN 3TO
NepEMENIEHNE MPOMU30ILIO0, KOTJa 3TOT MPOMEXYTOK BPEMEHHU CTPEMUTCA K HYIH0. CKOPOCTh MOXKHO
HalTH, TAKUM 00pa3oM, B34B MPOU3BOIHYIO OT paJlyc-BEKTOpa Mo BpeMeHu. BekTop ckopocTu Beerna
HaIpaBJIEH 110 KacaTeJIbHOM K TpaekTopuu Tena. B CU eauHuIed CKOPOCTHU ABIISETCS METP-B-CEKYHY
(M/c). OmHO U TO K€ TEelI0 MOXET OJHOBPEMEHHO [IBUTAaThCS M HAXOJIUTHCS B TIOKOE B Pa3HBIX
cucremax orcuera. Ecim paccmaTpuBaeTcs KOHEUHBIM IPOMEXYTOK BpemeHH At, To ckopocTs
HAa3bIBACTCS CPEIIHE.

CpenHee yrioBoe yCKOpeHHE - (pU3MUEcKas BEIMYMHA, YUCIECHHO paBHAs OTHOLICHUIO NMPHUPAIIECHUS
YTJIOBOM CKOPOCTH K MPOMEXKYTKY BPEMEHH, 3a KOTOPBII 3TO MIPUPALIEHNUE TPOU3OIILIO.

Cpenusist yriioBast CKOPOCTb — OTHOLIICHHE yTJIa TOBOPOTA pajuyca J1000i TOUKK BpallaroIerocs Teiaa
K TPOMEXYTKY BpPEMEHH, 3a KOTOpbI coBepuiwica 3TOT moBopoT. Cm. Takxke BpamarenbHoe
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JBUKEHHE BOKPYT OCH.

Cratuka - pas3fesl MEXaHWKH, M3YYaloIMil YCIOBUS PABHOBECHS MATEPHUANBHBIX TOYEK WM HUX
CUCTEMBI, HAXOAAIIUXCS 10 JEHCTBUEM CHIL.

TaHreHManbHOE YCKOPEHHE - COCTaBIIAIOIIAs YCKOPEHHWs, HANpAaBJICHHAs BJOJb KacaTeIbHOW K
TPACKTOPUHU JABMKEHUS B JAHHOW TOUYKe. TaHreHIMAJbHOE YCKOPEHHE XapaKTEepU3yeT H3MEHEHHE
CKOPOCTH 110 MOAYJIIO.

Teino orcuera - T€10, OTHOCUTEIBHO KOTOPOI'O pacCMaTpUBAETCS ABUKEHUE BCEX OCTAJIbHBIX TEl.
Teopema o kuHeTHYeCKOM 3HEprun Gopmynupyercs Tak. Cymma paboThl BceX CHIl (KOHCEPBATUBHBIX
U HEKOHCEPBAaTUBHBIX), MPHUJIOKEHHBIX K Telly, paBHA MPUPALIEHUIO ero KuHeTuyeckoil snepruu. C
MOMOIIBIO 3TOM TEOPEMBbI MOKHO OOOOIIMTH 3aKOH COXPAaHEHHS MEXaHWYECKOW SHEPrHH Ha Cllydai
HE3aMKHYTOW (HEH30JIMPOBAHHOI) CUCTEMBbI: MPUPALLECHUIO TTOJTHOW MEXaHUYECKOM PHEPTHUH CUCTEMbI
paBHO pabOTE CTOPOHHUX CUJI HaJl CHCTEMO.

Teopema IllTeitHepa - cooTHOWIEHME I pacdeTa MOMEHTAa MHEPLUHMHM Tejla OTHOCHUTEIBHO
IIPOU3BOJIBLHON OCH, €CJIM U3BECTEH MOMEHT MHEPIMH o OTHOCUTENBHO OCH, IPOXOIALICH Yepe3 LUEHTP
Macc tesa. MOMEHT MHEpLMH Tela OTHOCUTEIIBHO OCH, MapajlIeIbHON OCH, IPOXOASIIEH Yepe3 LEHTP
Macc Tejla M OTCTOsIIeH OT Hee Ha paccTosuue |, onpenensercs no dopmyse Io + ml?, rae m - macca
Tena.

TpaekTopueil Ha3pIBaeTCs BooOpakaeMasi JIMHHSA, ONMChIBaeMasi TEJIOM TIpu JBIKEHHH. B
3aBHCUMOCTH OT (OpPMBI TpPAaEeKTOpPUM MABWXKEHUS OBIBAIOT KPUBOJIMHEHHBIE U TMPSMOJIMHEHHBIE.
[TpuMeprl KpHUBOJIMHEMHOIO MABM)KEHHUSA: JBUKEHHE Teja, OpOIIEHHOIO IOJ YIJIOM K TOPU30HTY
(TpaekTopus — napabosna), IBUKEHUE MaTePUAIILHON TOYKHU MO OKPYKHOCTH.

TpeHue - siBI€HUE CONPOTHBIIEHUS TEJl OTHOCUTEIBHOMY IepeMelieHHio. Bo3HukaeTr Mexay IByMs
T€JaMU B IUIOCKOCTH COINPUKOCHOBEHMSI HMX ITOBEPXHOCTEH WU COMNPOBOXKAACTCS JUCCHUMALUEH
(paccenBaHMeM) SHEPruU. MexaHUuecKas SHEPrusi CUCTEMbI, B KOTOPOH €CThb TPEHUE, MOXKET TOJIBKO
yMeHbInaTecs. Hayka, n3ydaroias TpeHue, Ha3bIBaeTcsi TpuOoiorueil. ONbITHBIM ITyTEM YCTaHOBIICHO,
YTO MaKCHUMallbHasl cuja TPEHMsI MOKOS M CWIa TPEHUS CKOJIBKEHUS HE 3aBUCUT OT IUIOUIA]U
CONPUKOCHOBEHUSI TeJl M MPONOPUUMOHAIbHA CHUJIE HOPMaJbHOIO [aBIEHUSA, NPHKUMAOLIECH
MOBEPXHOCTH Jpyr K JApyry. KosddumueHnT mnpomoprnuoHanbHOCTH TPH  ATOM  HA3bIBACTCS
ko3 urmeHTOM TpeHUs (ITOKOS WU CKOJIBKCHHS ).

Tperuii 3akoH HpioToHa - (pU3MYeCKHid 3aKOH, B COOTBETCTBHUU C KOTOPHIM CHUJIBI B3aUMOJICHCTBUS
JBYX MaTEpUajbHBIX TOYEK PABHBI IO MOAYIIO, MPOTHBOIIOJIOKHBI 11O HAIPABJICHUIO U JACUCTBYIOT
BJIOJIb IPSIMOM, coeMHstoNEeN 3T ToukH. Kak u mpoune 3akoHsl Hpr0TOHA, TpETHI 3aKOH CIIPABEAJINB
TOJIbKO /ISl MHEPLHMATIbHBIX cucTeM oTcueTa. KpaTkas ¢opMmyiaMpoBKa TpeThero 3akoHa: JeicTBHE
PaBHO IIPOTUBOICHCTBHUIO.

Tpetbst KOCMHYECKas CKOPOCTb - MHUHUMalbHas CKOPOCTb, HEOOXoAMMas Ui TOTO, YTOOBI
KOCMUYECKHMI ammapaT, 3alylleHHbIM ¢ 3emiu, npeoposien mnputsbkeHue CoiHIA U MOKUHYI
Conneunyto cuctemy. Ecnu 661 3emiiss B MOMEHT 3arycka Obljla HEOIBM)KHA M HE IPUTATUBANA TENO K
cede, TO TpeTbsd KOCMHUYECKasi CKOPOCTh Obu1a Obl paBHA 42 kM/c. C y4eToOM CKOPOCTH OpOUTAIbHOIO
nerxeHust 3emnu (30 km/c) TpeThsi KOcMUYECKasi CKOpocTh paBHa 42-30 = 12 kM/c (mpu 3amycke B
HaIpaBJIeHUU OpPOUTAIBHOTO JBIKEHHUS) Wik 42+30 = 72 xM/c (pu 3amycke B MPOTHUBOIOIOKHOM
HanpaBieHuu). Eciu ydyecTh eme M cuily HPUTSOKEHUS K 3emiie, TO A TPeThe KOCMUYECKOi
CKOPOCTH MOJIY4YMM 3HaueHus ot 17 1o 73 xkm/c.

VYckopeHre - BEKTOpHas BEJIMYMHA, XapaKTepu3yrolas ObICTPOTY H3MeHeHus ckopoctu. Ilpum
IPOM3BOJIBHOM JIBJKEHUM YCKOPEHHE OINpENeNseTcs Kak OTHOILIEHUE NpPHUPAIIeHUs CKOPOCTH K
COOTBETCTBYIOILIEMY NPOMEXYTKY BpPEMEHHU. Eciii yCTpeMUTBh 3TOT NPOMEXYTOK BPEMEHH K HYIIO,
MOJIyYUUM MIHOBEHHOE YCKOpEeHHE. 3HauWT, YCKOPEHHE €CTh MPOU3BOJIHAS OT CKOPOCTH IO BPEMEHHU.
Ecin paccmaTpuBaeTcsi KOHEYHBIN NMPOMEXYTOK BpeEMEHM Al, TO yCKOpEHHE Ha3bIBacTCA CPEAHHM.
[Ipy KpUBONMHEHHOM JBMKEHHM IIOJIHOE YCKOPEHHUE CKIIAJbIBACTCSd M3 TAHTE€HIMAIBHOTO
(kacaTeJIbHOT0) M1 HOPMAJIBHOTO YCKOPEHHS.

VYrioBasi CKOPOCTh - BEKTOpHAs BEJIMYMHA, XapaKTepPHU3yIolllas BpalaTelIbHOE IBH)KEHHE TBEPIOrO
Tela W HaIpaBJIEHHAs 10 OCH BpalllEHUs COIVIACHO IpaBWy IpaBoro BUHTA. CpenHsAs yrioBas
CKOPOCTh YHMCJIEHHO PaBHA OTHOIIEHHUIO yIJia IOBOPOTA K COOTBETCTBYIOIIEMY ITPOMEXYTKY BPEMEHHU.
B3sB nmpous3BoiHYIO0 OT yrjia IOBOpPOTa IO BPEMEHH, IOJYyYMM MIHOBEHHYHIO YIJIOBYIO CKOPOCTb.
Enununeit yrnosoii ckopoctu B CU siBisiercs pan/c.
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VYckopeHre cBOOOAHO MAJAlOIIEro Tella - YCKOPEHUE, C KOTOPHIM JBMXKETCS TENO IOA JIEHCTBHEM
CUJIBI TATOTEHHUA. YCKOpeHHE CBOOOJHOIO MaJeHUs OJUMHAKOBO JJI BCEX TeJl, HE3aBHUCHUMO OT HX
macchl. Ha 3emie yckopeHre cBOOOIHO Maaroiero Teja 3aBUCUT OT BBICOTHI HaJl YPOBHEM MOPS M OT
reorpadHyecKoiil IMMPOTHI M HAmpaBlIeHUs K LeHTpy 3emmn. Ha mmpore 45° m Ha ypoBHe Mops
yckopeHHe cBoO0IHO masaromero Tena g = 9.80665 m/c?. B yueOHBIX 3aauax 0OBIYHO MONATAOT § =
9,81 m/c?.

®u3nyeckuil 3aKOH - HEOOXOoAMMas, CYLIECTBEHHAs M YCTOMYMBO IOBTOPSIOIIASCSA CBSI3b MEXKAY
SBJICHUSIMU, TIPOLIECCAMH M cOCTOSTHUAMU Teul. [lo3Hanue hu3nueckux 3aKOHOB COCTABIISIET OCHOBHYIO
3agauy (pU3NYECKON HayKU.

LlenTpanbHasi cuiia — 3TO CHJIA, JIMHUS JCUCTBUS KOTOPOH MPOXOJIUT 4epe3 OAHY TOUKY (CHUIOBOM
LEHTP), M 3aBUCALIAsl TOJBKO OT PACCTOSIHHUS 10 3TOM Touku. [lpuMepsl UEHTpaJIbHBIX CHIIL:
IpaBUTAIIMOHHAs CHJIA, KYyJOHOBCKAs CHJIa, CHJIa yIpyroctd. Pabora neHTpanbHON CHIIBI HE 3aBUCUT
oT popmbl TpaekTopuu. [loaToMy moJie IeHTpaNbHBIX CUJI MOTEHIHAIBLHO (CM. Takke CuiioBoe 1mouie).
LleHTp MHEPLUUHU — TO K€ CaMOE€, UTO U LIEHTP Macc.

LenTpocTpemMuTe/bHAsi CWJIA - CHJIa, KOTOpas MEHSET HampaBJIeHHE CKOPOCTH U COOOIIaeT
MaTepUaIbHOW TOUYKE LIEHTPOCTPEMUTEIBHOE YCKOpeHHUE. Poib HEHTPOCTPEMUTENIBHON CHIIBI MOTYT
UrpaTh CHJIa YIIPYrocTH, TPaBUTAIIMOHHAS CUJa, KYJIOHOBCKas CHia, MarHuTHas cuia JlopeHua u ap.
LlenTpocTpeMuTenbHas cuila, Kak U MPOYUE CHIIbIL, IPUIIOKEHA K ABMKYILEHCS MaTepUalIbHOM TOUKE U
HaIpaBlieHa K IIEHTPY BpaICHHUS.

OHeprust - ckaimspHas (u3MYecKkas BEIMYMHA, SBISIONIAsCS OOmed Mepod pasIu4HbIX (opMm
JIBUKEHHSI MaTepUH U MEpOoW Mepexojia ABIKEHUs MaTepuu u3 oaHuxX (Gopm B npyrue. OCHOBHBIC
BUJbl DHEPIMU: MEXAHUYECKas, BHYTPEHHsSA, JJEKTPOMAarHuTHas, XUMHUYECKas, T'paBUTAL[MOHHAs,
anepHas. OIHU BUABI SHEPTUU MOTYT MPEBPAIAThCSA B IPYTHE B CTPOrO OMPEEIICHHBIX KOJINYECTBAX
(cM. Takxke 3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPT UM ).

LenTp Mace — Touka Tena (WM CHCTEMBI Ted), KOTOpas JIBHXKETCS TaK, Kak eciau Obl B Hell Oblia
COCpeIoTOUeHa BCS Macca TeJia (CHCTEMbI) U eciii Obl K Hell OBUTH MPHIIOKEHBI BCE BHEIIHUE CHITHI,
neiicTByromme Ha cucreMy. [Ipyroe HazBaHue 3TOW TOUKH — yewmp unepyuu. Cucmema omcuema,
CBs3aHHas C LIEHTPOM Macc, HasbiBaeTcs L[-cuctemoil wim cucreMoi 1eHTpa macc. B takoil cucreme
yIOOHO pemaTh 3aJayd, €CJIM Hac HE HHTEpecyeT [ABI)KEHHE CHUCTEeMbl B IIE€JIOM, a TOJBKO
OTHOCHUTEJIbHOE JIBUKEHHE €€ YACTHULL.

OTO npencrasuser co00i KIacCHUECKyl0 (HEKBAaHTOBYIO) PEJIATUBUCTCKYIO TEOPHIO rpaBUTaluu. B
ocHoBe OTO neXWUT NPUHIMI SKBUBAJIEHTHOCTH, COIJIACHO KOTOPOMY HEHWHEpIHallbHas cHucTema
OTCUETa SKBUBAJICHTHA HMHEPLMAIBHOM NpPU HAIWYUMM B HEH HEKOTOPOrO TI'PAaBUTALMOHHOIO IIOJIS.
TakuMm oOpa3oM yTBep>KIaeTcs SKBUBAIEHTHOCTh HHEPIMH U IPaBUTALUH.

ITpeoOpa3zoBanus JlopeHia - COOTHOLIEHHUS, TO3BOJISIOIINE TEPEXOAUTD (B TEOPUU OTHOCUTEIBHOCTH)
OT MPOCTPAHCTBEHHO-BPEMEHHBIX KOOPJIUHAT HEKOTOPOTO COOBITHS B OJHON MHEPLHUAIBHON cHCTEME
oTcYeTa K MPOCTPAHCTBEHHO-BPEMEHHBIM KOOPAMHATAM 3TOTO XK€ COOBITUS B APYro MHEPIHAIbHON
cucrteme otcuera. [Ipu CKOpOCTSIX 3HAYUTEIBHO MEHBIIINX CKOPOCTHU CBETa B BaKyyMe IIpeoOpa3oBaHus
JlopeHua nepexosT B npeodpa3zoBanus [ amues.

[TpyHIMIT OTHOCUTENBHOCTH PENSTUBUCTCKON MEXAaHMKH — IOCTYJAT BIEpBble CHOPMYITHPOBAHHBIN
A Ilyankape (1902), cornacHo KOTOpOMY B JHOOBIX HHEPIUAIBHBIX CUCTEMAaX OTCUYETa BCe (PU3MUECKue
ABJIEHUSI TPOTEKAIOTOIMHAKOBO. B Takoil (opMynupoBKe NPUHIUI OTHOCHUTEIBHOCTH SIBJISETCS
00o0mennemM npunyuna omuocumenvHocmu I anunes Ha Bce (pU3MUECKHUE SBICHUS (MEXaHUYECKHeE,
3JIEKTPOMAarHuTHBIE, ONITUYECKUE U T. 1.).

IIpocTpaHcTBO W BpeMsi - OCHOBHbIE (DOPMBI CYIIECTBOBAHUS MaTepuu. OTo (¢uinocopckue
KaTeropuu, B Gu3rke oHU He onpeaenstorca. CoriacHo meopuu omHocumenbHoCmu, T€OMETPUUECKHE
CBOICTBa MPOCTPAHCTBA M CKOPOCTh TEYEHHUsS] BPEMEHHU 3aBUCSAT OT PACHpPEIEIICHHUS WM JIBHKEHUS
MaTepuHu.

PesqsiTuBHCTCKasi MeXaHMKA - PazJiell TEOpeTHYECKON (PU3MKH, pacCMaTPUBAIOLIMM KIIaCCHUECKUE
3aKOHBI MEXaHMYECKOIO JBM)KEHHUS TEJ MPU CKOPOCTSIX, CPABHUMBIX CO CKOPOCTBIO CBETA B BaKyyMe.
PensTuBucTCcKas MexaHUKa OCHOBAHA HA CHEYUAIbHOU Meopul OMHOCUMENbHOCTU

[TpocTpaHcTBO U BpeMsi - OCHOBHBIE (DOPMBI CYILIECTBOBAHUS MaTepUH. DTO Priiocockre KaTeropuu,
B (usuke oHM He ompenensaorcs. CorimacHo TEOPUH OTHOCHUTEIBHOCTH, F€OMETPHUECKUE CBOWCTBA
IIPOCTPAHCTBA U CKOPOCTh TEYEHHSI BPEMEHU 3aBUCAT OT paclpeeseHUs U IBUKEHUSI MaTepUu.
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CrnemmaneHast Teopust otHocutenbHocTd (CTO) - paspaborannas ['.Jlopeniom, A.Ilyankape u
A.DitHImITeHOM (u3nYecKkas TeOpHsl MPOCTPAHCTBA M BPEMEHH, OCHOBAaHHAs Ha JBYX IOCTYJaTax.
IToctrynarer CTO:

- IPUHIIUIT OTHOCUTEIBHOCTH;

- CYIIECTBYET IpeJieibHAasl CKOPOCTh Iepeaun B3auMOJICHCTBUM, OJJMHAKOBAasl BO BCEX MHEPIMAIBHBIX
cuctemax orcyera. B kauectBe Takoii ckopoctu B CTO npuHHMaeTcsi CKOPOCTh CBETa B BaKyyMe.
Oddexrer CTO HauMHAIOT CKA3bIBATHCSA MPU CKOPOCTAX, MPHOIIKAIOMINXCS K CKOPOCTH cBeTa. [Ipu
(v/c) — 0 3akousl CTO, coriacHO MPHHIKIY COOTBETCTBHS, IMEPEXOMAT B 3aKOHBI KJIaCCHYECKOM
MexaHuku HproToHa.

15. OCOBEHHOCTHU PEAJIM3AIIMMA JUCHUIIVIMHBI JJIs1 MHBAJIMAOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

B cooTBercTBHM ¢ METOAMYECKUMHU peKoMeHmanussMu MunoOpHayku P® (yrB. 8 anpens 2014 r. Ne
AK-44/058H) B Kypce npeanoiaraeTcs UCIoIb30BaTh COIMAIBHO-aKTHBHBIE U pPe(IIEKCUBHBIE METOIbI
00y4YeHHs, TEXHOJIOTUU COIMOKYIbTYPHOU peabmintanuu odydaromuxcs ¢ OB3 ¢ uenpio okazaHus
MIOMOIIIM B YCTaHOBJICHUH MOJTHOLIEHHBIX MEXIMYHOCTHBIX OTHOIICHUH.

OOyyeHne MMl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBISIETCS C YYETOM
WHJIUBUIYAJIbHBIX TICUXO(PU3UUECKUX OCOOEHHOCTEH, a Jisi WHBAJIUIOB TAaKKE B COOTBETCTBUU C
WHAUBUAYaAIbHOMN MpOrpaMMon peaduiInTaluy HHBAIHU/IA.

Jast M1 ¢ HApyHIeHHeM CJIyXa BO3MOXHO MPEIOCTaBJICHHEe WH(POPMAIMK BU3YAIBHO (KpaTKHA
KOHCIEKT JICKI[Mi, OCHOBHAs U JOIOJIHUTENbHAS JUTEpaTypa), Ha JEKIHOHHBIX W MPAKTHYECKUX
3aHATUAX A0IIYCKAaCTCA IMPHUCYTCTBUC ACCUCTCHTA, a TaKXE, CYpAOIICPCBOAYUKOB n
TU(DIOCYPIOTIEPEBOTUUKOB.

OHGHKa 3HAHHI CTYACHTOB Ha IMPAKTUYCCKUX 3aHATHAX OCYHICCTBIIACTCA Ha OCHOBC IMHMCbMCHHBIX
KOHCIICKTOB OTBCTOB Ha BOIIPOCHI, IMCbMCHHO BBLIIIOJHCHHBIX IIPAKTHUYCCKUX BaﬂaHI/Iﬁ.

Jloknan Tak e MOXKeT OBbITh IpeIOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMHU K€, a TpeOOBAaHUSA K KAayeCcTBY M3JIOKEHHs MaTepuana
(OHATHOCTh, KayecTBO pPEYH, B3aMMOJEWUCTBUE C ayJUTOPHUE M T. 1) 3aMEHSI0TCS Ha
COOTBETCTBYIOILIIME TPeOOBaHUS, MpPEAbSBIsEMble K NMUCbMEHHBIM paboTaM (KauecTBO 0(pOpMIICHUS
TEKCTa U CIHCKA JIMTEPATYPhl, IPAaMOTHOCTh, HATMYKME UIUTIOCTPALIMOHHBIX MaTepHasoB U T.1.)

C y4eroM COCTOSHUS 3/I0pOBbsI IPOCMOTP KHMHOGWIbMA C IMOCIEAYIOIIMM aHAIU30M MOXKET OBITh
IPOBEJEH J0OMa (Harpumep, Mpu He0OXOIMMOCTH JI0NOJHUTENBHON 3BYKOYCHJIMBAIOIIEH armaparypbl
(HaymHHKHM)). B Takom ciydae CTYIEHT NpefocTaBisieT NMUChMEHHBIH aHaliu3, COOTBETCTBYIOIIUI
IpeIbABISIEMBbIM TPEOOBAHUSM.

[TpomexyTouHast arTecTalys AJs JUI C HApyIIEHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU Qopme, npu
3TOM HUCHOJB3YIOTCS 00IMe KpUTepuM oleHuBaHusA. [Ipy HEoOXOOUMOCTH, BpeMsl MOJArOTOBKHM Ha
3a4eTe MOXKET OBbITh YBEIMUYEHO.

Jns naunm ¢ HapyumieHHeM 3peHHUsi JIOMYCKaeTcs ayAuaibHOe TMpeAocTaBiIeHHe WH(popmanuu
(HampuMep, C UCTIOJIB30BAHUEM MPOTPAMM-CUHTE3aTOPOB PEUM), a TAKIKE MCIIOIH30BAHUE Ha JICKITUSIX
3BYKO3AMMCHIBAIONINX YCTPOUCTB (AMKTO(POHOB U T.a.). JlomyckaeTcs MPUCYTCTBHME HA 3aHITHSIX
accucTeHTa (MOMOITHUKA), OKa3bIBAIOIIETO 00YJAIONUMCS HEOOXOUMYI0 TEXHHYECKYHO TTOMOIITb.

OreHka 3HaHUN CTYAEHTOB Ha CEMUHAPCKUX 3aHATUAX OCYLIECTBISIETCS B YCTHOM (opme (KaK OTBETHI
Ha BONPOCHL, TaK W MpakTUdeckue 3ananus). [Ipm HeoOXonMMocTH aHanu3a (QUIbMa MOXET ObITh
3aMEHEH OIMCAaHUEM CUTYallUd MEKITHHUYECKOIO B3aUMOJIEHCTBUS (HA OCHOBE OIbITA PECIIOHJEHTA,
XYyJI0’K€CTBEHHOM JINTEPATYPHI U T.1I.), O3BOJSIONUINM OLIEHUThH CTENEHb CPOPMUPOBAHHOCTH HABBIKOB
BJIAJICHUs] METOJaMU aHajM3a U BbIABICHHS crenu(UKu (QYHKIMOHUPOBAHUS M PAa3BUTHUS NCUXUKH,
MO3BOJISIOIIMMU YYUTHIBATh BIMSIHHE ATHHUUECKUX (akTopoB. [Ipu mpoBeneHUH NPOMEKYTOUHON
aTTeCTallud JJs JIUI C HapyIIEHHWEM 3peHHUs] TECTHUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuUE 110 BOIIPOCAM.

JIuna ¢ HapylmeHHsIMH ONOPHO-ABUIaTeJbHOI0 amnmapara He HYXAalTcs B 0coObIX (opmax
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MPEIOCTaBlIeHUsT Y4eOHbIX MarepuasioB. OIHAKO, C yY4ETOM COCTOSIHHSI 3[IOPOBBS 4YacTh 3aHSTUN
MOKET OBITh peanu3oBaHa JUCTAHIMOHHO (mpu mnomouw cetu «UWHTtepuer»). Tak, mnpu
HEBO3MOKHOCTH TIOCEIIEHUS JIEKIIMOHHOTO 3aHATHUS CTYACHT MOKET BOCIOJIb30BaThCs KPATKUM
KOHCIIEKTOM JICKIIUH.

HpI/I HCBO3MOJXHOCTH TIMOCCHICHUA [IPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH MPCEAOCTAaBUTH
MMMChMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCKHI, IMCbMCHHO BBIIIOJTHEHHOC ITPAKTUYCCKOC 3aJaHUEC.

Jloknan Tak e MOXeT ObITh MpPEJOCTaBlIeH B MUCHbMEHHOW (opme (B Buae pedepara), MpH 3TOM
TpeOOBaHUS K COJAEPKAHUIO OCTAIOTCS TEMH K€, a TpPeOOBAaHUS K KayecTBY HM3JIOKEHHS Marepuana
(MOHATHOCTB, Ka4eCTBO pEuYH, B3AaUMOJECHCTBHE C ayaUTOpHed H T. [) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEABSABIsIEMble K MUCbMEHHBIM paboTaM (KauecTBO O(pOpMIICHHUS
TEKCTa M CIHMCKa JINTEPATyphl, FPAMOTHOCTh, HAINYNE WUTIOCTPALIMOHHBIX MaTEPUAIOB U T.J1.).

[TpomexyTouHas arTecTalys AJs JUL C HApyILIEHUsIMU OIIOPHO-BUTaTEIbHOTO anmapaTta IpoBOJANUTCS
Ha OOLIMX OCHOBaHUSX, NPU HEOOXOAMMOCTH MpoLEAypa 3adyeTa MOXKET OBbITh pealn30BaHa
JUCTAaHIIMOHHO (HAaIpuMep, IpY IIOMOIIH Mporpammsl Skype).

J1y1s 5TOr0 Mo TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeesIeHHOE BpeMs BHIXOJUT Ha CBSI3b
JUIsL TIPOBEJIEHUsl IpOLEeAypbl 3aueTra. B Takom ciyyae 3adeT chaercs B BHJIE cOOECeloBaHUS IIO
BompocaM (cM. GOpMBbI MPOBEICHUS TPOMEKYTOUHON aTTeCTAlUU JIJIS JIMI C HAPYLICHUSIMU 3PSHHUS).
Bompoc u npaktuueckoe 3a1aHue BBIOUPAIOTCS CAMUM IIPENOJaBaTEIIEM.

[Ipumeyanue: DOHABI OLICHOYHBIX CPEACTB, BKIFOYAIOIIME THUIIOBBIC 3aJlaHUS W METOJbI OIICHKH,
KPUTEPUU OIEHWBAHMS, TO3BOJISIONINE OLEHUTh pPE3yJabTaThl OCBOCHUS JAHHOW JUCIMIUIAHBI
oOyuaromumucs ¢ OB3 mMoryT Bxoauts B cocta PIIJ] Ha mpaBax OoTAENbHOTO TOKYMEHTA.

IIporpammy cocraBuiI:

FO.A. KopoBuH, 3aBenyomuii kadenpoit OuCd, noxkrop ¢puznko-MaTeMaTHUYECKHX HayK, Ipodeccop

Peneunsenr:

B.JI. IladaoB, mpodeccop otaeneHus saepHoi ¢usuku u TexHonorud (O), gokrop ¢uzMKO-
MaTeMaTU4YeCKUX HayK, mpodeccop
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