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AHHOTAIMS pado4yeld MPOrpamMmbl JUCIHUTIJINHBI

Hucuunnuna «Teopemuueckas mexanuxka» BXOOUT B 0a30ByI0  4acThb
oOpa3oBaTenbHON TporpaMMbl  OakajaBpuaTa II0 HaIPaBICHUIO 01.03.01 -
“Mamemamuxka”.

JlucrumimHa — peanm3yeTcs Ha  MareMaThdeckoM  QakynbpTeTe  Kadempoit
TEOPETUYECKON U MaTeMaTUYECKON (PU3HKHU.

ConeprkaHve TUCHMIUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSA3AHHBIX C M3YyYECHUEM
OCHOBHBIX METOJIOB TEOPETUYECKOI0 OIMUCAHUA, pacdyeTamMH, KadeCTBEHHOTO U
KOJIMYECTBEHHOT0 aHAIN3a JUHAMUYECKUX CHUCTEM, OOIIUX Ui JIFOOBIX (hU3HUYECKUX
CUCTEM, KaK OyJylie OCHOBBI MHOTMX CHEIMAIbHBIX JUCHUIUIMH: (PU3UKA MIIa3MBbl,
KBaHTOBAsl dJIEKTPOJMHAMHKA, TEOPHUS YCKOpUTENeH, siaepHas Qusuka, ¢usuka
TBEPJIOTO TeJla, MIEKTPUUECKUX U MAarHUTHBIX U3MEPEHUH.

JucuumiiHa  HaineneHa Ha  (GOPMUPOBAHUE  CIEAYIOMIUX  KOMIIETEHIIMM
BBITTYCKHUKA:

oOmekynbTypHbIX — OK-1;

obmenpodeccuonansubix — OINK-1, OIIK-2,;

npodeccuoHanbubix — [1K-1.

[IpenomgaBanne AMCUHUAIUIMHBI NPEAYCMAaTPUBAET MPOBEACHUE CICAYIOIIUX BHUJIOB
y4eOHBIX 3aHATUH: JeKyuu, npaKmuieckue 3aHamus, CamoCmoamenbHyo pabomy.

Pabouast mporpamMma JUCHUIUIMHBI MPEAYCMAaTPUBAET IMPOBEACHHE CIEIYIOIINX
BUJIOB KOHTPOJISI YCIIEBAEMOCTH B (OopMe meKVull KOHMpPOib 8 (opme onpocos,
KOHMPOAbHOU padomul U KOLIOK8UYMA ¥ TIPOMEXKYTOUHBIH KOHTPOJIb B (opme
3auema A 9K3aMeHd.

OO0beM NMUCHIMIUIMHBI / 3a4€THBIX €IMHUII, B TOM YHCII€ B aKaJEMUYECKUX Yacax
M0 BUJIaM YYEOHBIX 3aHATUM

V4yeOHbIC 3aHATHUA
B TOM 4YHUCJIC ®opmMma
= KonTtakTHas paboTa 00y4aromuxcs ¢ CPC HPOMEKYTOUHOIM
8 npenogaBaTeIieM > | aTTeCTaluu (3aqu,
5 13 HIX BTOM | nuddepeHnnpoBan
@) o qUCIIC HBII 3a4eT
e JIab II ’
5 aboparop | Ilpaktuu SK3AM
5 KOHCYJIBT JK3aMeH
A | Jlexuun HblE eckue | KCP eH
aryu
3aHSATHSI 3aHATUA
7,8 | 252 52 - 52 - - 148 | 3auer, DK3amMeH




1. Iesn ocBOEHUS AUCIMIIIMHBI.

[leapto ocBoeHuss aucuuiinHbl  «TeopeTmyeckas MexaHUKa»  SBISIETCS
O3HAKOMJIEHUE CTYJEHTOB C OCHOBHBIMH METOJIaMH TEOPETUYECKOrO0 ONUCAHUS,
pacyeTamMy, KaueCTBEHHOIO W KOJHMYECTBEHHOI'O aHAaNIM3a JIMHAMHYECKUX CHUCTEM,
o0mmx g MoObIX pusudeckux cucteM. [lomyunTs QyHIaMEeHTaNbHBIE 3HAHHUS 00
OCHOBAX OMHUCAHUS JUHAMUYECKUX CUCTEM Ha OCHOBE OOIIMX KAHOHWYECKHX METO/I0B
Y BAapUallMOHHBIX MPHUHIMIIOB, MWCIOJB3YEMBIX BO BCEX OCTaJbHBIX pazzenax
TEOPETUYECKON (PU3UMKHU, TaK W HOBBIE PEIIEHUS M HCCIECIOBaHUS KOHKPETHBIX
¢u3nyecKux 3a4ad C MCIOJIb30BAaHUEM BCETO apceHala BBICIIEW MaTeMaTUKU U
MaTeMaTHYeCKON (pU3MKH.

HeoOxomumo ¢opmMupoBath y CTYIEHTOB €AMHYIO, CTPONMHYIO, JIOTMUECKU
HENPOTUBOPEUMBYIO (PU3NYECKYIO KapTHUHY OKPYXAlOLIero Hac Mupa npupoabl. Jlis
TOr0 O0OOLIUTH AKCIEPUMEHTAJIbHbIE JIaHHBIE M HAa HMX OCHOBE IPOU3BECTH
MMOCTPOECHHUE MOJIEIIEHN HaOII0/IaeMbIX SIBJICHUA CO CTPOrMM OOOCHOBaHUEM
NpUOJIMKEHUH U PaMOK, B KOTOPBIX 3TH MOJYJH ACHCTBYIOT. BOo BTOpBIX B paMkax
€AMHOr0 TMOAXOAAa KJIAaCCMYECKOM (PU3MKM HEOO0XOJUMO  paccMaTpuBaTh BCE
OCHOBHBIE SIBJIEHUSI M IPOLIECCHl MPOUCXOIAIIME B MPUPOJE, YCTAHOBUTH CBA3b
MEXIY HUMH, BBIBECTH OCHOBHBIE 3aKOHBI WU MOJYYUTh HX BBIPAXKECHHE B BUJE
MaT€MaTUYeCKUX YpPaBHEHUW, B TPETbUX, HEOOXOJUMO HAy4YHTh CTYJIECHTOB
CaMOCTOATEJIBHO TPUMEHSTD MOJYyYEHHBIE TEOPETUUECKHE JJI PEIIEHUS KOHKPETHBIX
3aJ1a4 C MOCIEAYIOIHUM aHAJIM30M U OLIEHKOM IMOJyYE€HHBIX Pe3yJIbTaTOB.

2. Mecto nucunmiiudbl B cTpyktype OOII 6akanaBpuara.

JlucuuminHa ~ BXOAUT B 0a30BYH0  4YacTh 0OO0pa3oBaTelbHOM MporpamMMbl
OakanaBpuata no HampaBieHuto 01.03.01 - “Mamemamuxa”. JIns ee OCBOCHHS
HEOOXOJMMBI  3HAHUS TAaKUX JUCIUIUIMH, KaK MaTeMaTUYeCKHil  aHau3,
aHAIMTUYECKash TEeOMETpHs, JuHehHas anreOpa, Teopus (QyHKIMI KOMIUIEKCHOM
nepeMeHHou, nudQepeHnraNbHbIe ypaBHEHUS, WHTErPajJbHbIE YPaBHCHUS W
BapUAIMOHHOE UCYUCIICHUE, METOIbI MATEMATHUECKOU (PU3UKH.




3. Komnerenuuun o0y4aroierocs,

¢popmupyemsbie

B pe3yJbTare

OCBOCHUSA NJUCHUIIIMNHBI (nepevyeHb NJIAHMPYEMBbIX Pe3yJbTaTOB 00y4eHH).

I[lnanupyembie pe3yabTaThl

KoMmneTreHIun @opmy.aupoBKa 00y4eHus (MoKa3zaresu
KOMIIETCHIUU U3
®roc BO JOCTUKCHUA 3aJaHHOI'O ypf)BHH
O0CBOCHUA KOMHeTeH[[Hl/I)
3HaTh:
® HCTOPUIO PAa3BUTHS U COBpPEMEHHBIC
MPOOJIEMBI TEOPETUUYECKON MEXaHUKH,
CBSI3b METOJIOB u pas3znennon
TEOPETUYECKON MEXAHUKHU;
® CTaHOBJICHUE TEOPETUUYECKOU
MEXaHHUKH KaK HayKH.
CIOCOOHOCTBIO HCIOJIb30BATh
OK-1 OCHOBBI PMIIOCO(PCKUX 3HAHUH s | Y METD:
(opmuposanus 5 e OLECHMBATh  CJEICTBUS  PELICHHU,
MMPOBO33PCHYCCKOH ITO3UIIAHN NPUHUMAEMBIX TIPU BBIOOPE TEX HIIU
WHBIX METOJIOB PEIICHUS KOHKPETHBIX
3a/1a4 TeOPEeTUYECKON MEXaHHUKHU.
Bnaners.:
® METOJ/IaMHU, YpaBHCHHUSIMH
TEOPETUIECCKOU MEXaHUKH TUTST
peleHus] HXCHEPHBIX 3a/1a4.
3HaTh:
CIIOCOGHOCTBIO HCIIONBb30BaTh B | © OCHOBHBIC 3aKOHBI AUHAMHUKH
MpOdecCHOHATBHO MaTepuaibHOW TOYKH M CHCTEMBI
JESITEIIbHOCTH 0a3oBbIE MaTCpHATILHBIX TOHCK,
€CTECTBEHHOHAyYHble  3HaHms, | © OCHOBHBIC 3aKOHBI ABYKCHUSA
BKIIOYAs 3HAHHUA O MpEAMeTe U MaTepuaibHOW TOYKH OTHOCHUTEIHHO
OIK-1 00BeKTaX WM3ydeHHS, METoax HEUHEPILUATbHBIX CUCTEM OTCUETA;
HCCIIEIOBAHNS, COBpeMeHHbIX | ® KONGDAaHMA CHCTEM CO  MHOTHMH
KOHIETIIMAX, JOCTHKEHUAX W CTETeHSIMH CBOOOJIBI M WX OCHOBHBIE
OrPaHUYEHUSX €CTECTBEHHBIX XapakTCPUCTHKH,

HayK (TMpexae BCEro XHUMHH,
OuoJioruu,
3eMJI€ M YEIIOBEKE).

OKOJIOTMH, HAYK O

Bnanets HaBBIKAMU:

® JICITIOJIHb30BaHUSA OCHOBHBIX
(I)I/IBI/I‘IGCKI/IX 3aKOHOB M NPHUHIMUIIOB B
MPAKTUYCCKUX NPUIIOKCHUSIX,




CIIOCOOHOCTBIO MCIIOIB30BaTh B

3HaTh:
L4 3aKOHbI U HpI/IHI_II/IHI)I aHaHHTquCKOﬁ
MCXAaHUKMH,

npodeccuoHanbHOM ® JIBIKCHHUE MaTepUaIbHOM TOUKH MPHU
JESTEIIbHOCTH 0a30BbIC 3HAHUS GONIBIINX CKOPOCTSIX;
byHIaMeHTaIbHBIX PA3AENOB | o (e ypaBHeHHS

OIIK-2 MaTeMaTHKH, CO3/1aBaTh
MaTeMaTH4ecKue MOJIeNH THAPOMHAMMUIH.

TUIIOBBIX npodecCHOHATBEHBIX
3aJjady WU UHTEpPIPETHPOBATH YMeTh:
MOJydYeHHBIE  pe3ylbTaThl ¢ | ® HCIOIB30BaTh METOIBI aOCTpaKiuy,
Y4E€TOM TpaHUll MPUMEHHUMOCTH (¢uU3MYEeCKOro W MaTeMaTHYeCKOTo
MOJIEJIEH. MOJEIUPOBaHUS 1A peuIcHust
KOHKpPETHBIX  337ad B o0jacTu
TEOPETUYECKON MEXaHUKH.
YMeTs:
e  OOBSICHUTH buznIecKue
HabOI01aeMble TIPUPOJIHBIE U JIPYTHE
SBIIGHUS C TIOMOIIBIO 3aKOHOB U
METO/IOB TEOPETHUECKOM MEXaHUKH,
® yKa3aTb KakWe 3aKOHBI OIHCHIBAIOT
JaHHOE sIBTICHUE WU YPPEKT.
CIIOCOGHOCTBIO  HCTONB30Bats | BIAJICTh HABBIKAMH:

[1IK-1 cIienuaau3upoBaHHbIEe 3HaHWA B | ® TIPUMCHCHUA OCHOBHBIX METOHAOB
obnmactu (QU3UKUA JUISI OCBOCHHUS TEOPETHUUECKOTO aHaiamn3a JUTSt
NPOQHIBHBIX JAUCLIUILTHH. pelIeHUs €CTECTBEHHOHAYYHbIX

3azay;

e aHanm3a MOJIYYEHHBIX
SKCHEPUMEHTAIbHBIX PE3YJIbTATOB B
UCCIIEI0BAHUH MPOLIECCOB,
TIPOUCX OSTITNX B MHUKPOMHPE,
aJIeKBaTHOE COOTBETCTBHE
pe3yabTaToOB TOU 283078 WHOU

TEOPETUYECKON MOJEIH.




4. O0beM, CTPYKTYpPA U COAEpKAHNE TUCHUIINHBI.

4.1. O0beM JMCHMILIMHBI COCTaBJIIET / 3a4eTHBIX €IuHHUI], 252 aKaJeMHUYeCKHX

qgaca.

4.2. CTPyKTYypa IMCHHUILIUHBL.

Buasbl yuedHoii padoThl, DopMbI
BRJIIOYad TERYLICT0
CaMOCTOATEC/IbHYIO KOHTPOJIH
padoTy CTy/IeHTOB H ycrneBaeMoCTH
= ? TPYAOEMKOCTh (B Yacax) (no neoenam
= Pasjaes IuCuMIIMHbI S| 2 . - ceMeimpa)
=~ 8 § = E = E s ®opma
§ % %E g .§ IPOMEKYTOYHO
= | é- S | Z & | i aTrecranun
= S (no
cemecmpam)
Moayasb 1. Kunematuka MaTepuanibHON TOUYKH.
TpaekTopus. CxopocTb u
yckopeHne  Touku.  CrocoObl
1. | 3amanms  aBwxkeHus. CexTopHas 10 | 2 2 6 | ompoc
CKOPOCTH TOYKHU. Cucremsl
KOOPJIMHAT.
CkopocTb M YCKOpPEHHE TOYKHU B
HWJIMHIPUYECKON cCHUCTEME
2. | KOOpJUHAT. CkopocTb u|/7| 14 | 2 2 10 | ompoc
YCKOpPEHHE TOYKH B chepuyeckoi
CUCTEME KOOpINHAT.
EcrectBeHHbIlt  criocod 3amaHus
TIBYKEHUS " €CTCCTBEHHBIN
3. | TpEXTpaHHUK. CxkopocTh u 12 | 2 2 8 | ompoc
YCKOPEHHE TPU  ECTECCTBEHHOM
crioco0e 3aaHus ABUKEHUS.
Hmozo nomooynw1| 36 | 6 | 6 24 | MOTTPOINEA
pabora
Moayas 2. Kunematnka TBEpJOro Tea.
VYri0Basi CKOPOCTh TBEPJOTO TEa.
1 Vsl Ditnepa. szopeMa Ditnepa o 10| 2 5 6 | ompoc
MoJIE  CKOPOCTEH  JBIKYyIIErocs | 7
TBEPJOTO TeTa.
2. | YckopeHne  Tenma ¢ OJHOM 12 | 2 2 8 | ompoc




HETNIOABWXHOW TOYKOU. Teopema o
CJIOKECHUHU CKOPOCTEU. [Tapa
BpAICHUM.

Teopema O CIIO)KEHUH YCKOPEHHM.
Kunemarnueckue YpaBHEHHUS
Dilnepa.

14

10

onpoc

Hmozo no mooynio 2

36

24

KOHTPOJIbHAS
pabora

Moayasb 3. [lnnamuka

3akonsl HbroToHa. YpaBHEHHE
JBKEHUSI MaT€pUalbHOW TOYKHU B
JE€KAPTOBBIX U €CTECTBEHHBIX OCSX.
OO011ue TeopemMbl AMHAMUKH TOUKH.

10

orpoc

IlepBbie wuHTErpanbl ypaBHEHUU
JBUKEHUS. JIBrmxeHue B
LEHTPAIbHO-CUMMETPUYHOM TIOJIE.

10

orpoc

JIBM>KEHHE T10[ JECHUCTBHEM CHJIBI,
oOpatHO MPOTOPLIUOHATIEHON
KBaJIpaTy PACCTOSHUS N0 ILIEHTpa
CHUIBI.

orpoc

I'paduueckuit aHau3.
Knaccuduxanus TPACKTOPUH.
3akonsbl Kermiepa.

4

orpoc

Hmozo no mooynw 3

36

8

8

20

KOJUIOKBUYM

Moayab 4. HecBoOo1HOE JBMKEHUE TOYKH.

HecBoboanoe nBmxkeHue. CBs3wu.
YpaBHeHue CBSI3€EH,
kinaccudukanus ceazeit. [Ipunnun
O0CBOOOKIAEMOCTH.

OIpocC

JIBokeHHe TOUYKM I10 TIJIaJKOU
HETOIBMKHOU IIOBEPXHOCTH.
JIBmokeHHe TOUYKM I10 TIJIaJKOU
HEIOIBMYKHOU KPUBOM.

10

orpoc

EctecTBeHHbBIC
JIBVDKEHUS. Teopema 00
W3MEHCHUU KUHETHYECKOMN
PHEPrUM IS  HECBOOOJHOTO
JIBHKCHUS.

ypaBHEHUS

12

orpoc

[Mpunuun [lanamGepa. Bec Ttena
Ha 3eMJie.

OIpocC




Hmozo no mooyno 4] 36 | 8 | 8 | 20 | kommoxBuym

Moayab 5. /luHaMuKa CHCTEMBI TOYEK.

Ilentp Mmacc. BuHemnune wu

BHYTpPEHHHE CHUIBI.
1. | Auddepennyanbaple  ypaBHEHHS 8 2 2 4 | ompoc
JIBUKCHHSI CUCTEMBI

MAaTCPpUAJIBHBIX TOYCK.

3aKOHBI U3BMEHEHUS U COXPaHEHUs
UMITyJIbCA  CHCTEMBl.  3aKOHBI | 7

2. 10 | 2 2 6 | ompoc
U3MEHEHUS u COXpaHEHUs
MOMEHTa UMITYJIbCA.
3 dopmyna KCHI/IFa.V [IepBrie 10| 2 2 6 | ompoc
WHTETPAJIbl YPABHEHUHN JBUKCHUS.
4 3aKOHBI U3MEHEHHUS U COXPaHEHUS 8 | 2| 2 4 | ompoc
SHEPIrHUH.
KOHTPOJIbHAS
Hmozo no mooyno 5| 36 | 8 | 8 20
pabota

Moayab 6. AnaauTrdecKas MEXaHHUKa.

OO0o0OIIeHHBIE ~ KOOPAMHATBHI U
1. | 06oOmIEeHHble  CHBL.  [IpuHIUI 8 | 4] 4 2 | ompoc
HANMMEHBIIETO ICHCTBUS.

VpaBaenus Jlarpanxka BTOpOro

2. | pona. [{uKIMYeCcKHE ul8| 7 | 6| 6 2 | ompoc
MO3UIIMOHHBIC KOOPIUHATHI.
Kanonnueckue YpaBHEHUS
3. |Tamunbrona. CkoOku Ilyaccona. 9 6] 6 - | ompoc
YpaBuenus ['amunbToHa-AK00M.
Hmozo no modyo 6| 36 | 16 | 16 I i
pabota
MoayJas /. [TogroroBka kK sK3aMeHy \ 8| 36 AK3aMEH

UTOI'O | 252 | 52 | 52 112

4.3. Coaep:xkaHue TUCIHHUIJIMHBI, CTPYKTYPUMPOBAHHOE N0 TeMaM (pa3jejiam).

Mooyns 1. KuHeMaTHKA MATEPUATIbHON TOYKH.

Tpaexropus. CiocoOb! 3amanus aBukeHns. CKOpPOCTh TOUKH. Y CKOPEHUE TOUKH.
CexropHasi cKOpocTh TOUkd. CKOpOCTh U YCKOPEHHE TOYKUA B LMJIMHIPUYECKOU
cucteMe KoopauHat. CKOpPOCTb M YCKOpEHHE TOYKH B c(epuyeckoil cucreme
KoopauHat. EcrecTBeHHBIA cmoco0 3alaHus  JABMKEHUST U €CTECTBEHHBIM
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TpexrpaHHUK. CKOpOCTh M YCKOpEHHWE TIPH €CTeCTBEHHOM CIOco0€ 3aaaHus
JBH>KCHUS.
Mooyns 2. KuHeMaTHKa TBEpPAOIoO TeJa.

3agaHue JBMODKCHUSI TBEPAOrO Tena. YTIJIOBas CKOPOCTh TBEPAOrO Tena
(mocTymarenbHOr0 W BpamiaTenbHoro). Yriael Oiiepa. Teopema Diinepa o mosie
CKOpPOCTEMN ABHXKYILIETOCS TBEPAOrO Tea. Y CKOPEHHE Tela C OJHOW HEMOJBUXHOU
TOukoM. TeopemMa O CHOKEHHMM CKOpocTel. Teopema O CIIOXKEHHH YCKOPEHUU
(teopema Kopuomnuca). Kunemarnueckue ypaBuenus Jitniepa. [lapa BpaieHuii.
Mooyne 3. JIlaHAMHMKA TOYKH.

3akoHbl HproTOHA. YpaBHEHUE NBHKEHUSI MAaTEPUAIBHOW TOYKH B JIEKAPTOBBIX U
€CTECTBEHHBIX ocsax. OOmme Teopembl IMHAMHUKKA TOYKU. [lepBble HHTErpasibl
ypaBHEHUI NBUXEHUS. [[BIDKEHUE B LIEHTPAIbHO-CUMMETPUYHOM MoJie. JIBUKeHue
noj JCUCTBUEM CWJIbI, OOpAaTHO MPOMOPIIMOHAIBHON KBaApaTy PaCCTOSHUS 0
LeHTpa cuibl. 3aKkoHbl Kerepa.

Mooyns 4. HecB00OaHOE IBUKEHUE TOYKH.

Omnpenenenue HecBoOoaHOTO nBIKEeHMS. CBsizu. [IpuHIUI OCBOOOXKIAEMOCTH.
VpaBHeHue cBs3eH, Kiaccudbukanus CBs3ed. J[BHKEHHWE TOYKHM 10 TJIaJKON
HEMOIBMYKHOU IOBEPXHOCTHU. JIBHKEHHME TOYKHM MO TJIAJKOM HENOJIBUKHOW KPUBOMU.
EcTecTBeHHbIE ypaBHEHMs JABWXKEeHHs. Teopema 00 HM3MEHEHHWHM KUHETHYECKOU
SHEPrUM JUIi HECBOOOJHOTO JIBMKEHHUS. MeETod KHUHETOCTATHKU  (MPUHIUI
Janmam6epa). Bec Tena Ha 3emure.

Mooyne 5. JluHaMHKa CUCTEMbI TOYEK.

Lentp macc. Buemnue u BHyTpeHHUE cuiibl. CBOWCTBA BHYTPEHHHX CHIIL.
Hudbdepennpanbuble  ypaBHEHUS JBW)KCHHS CHCTEMbl MaTEPHUAIBHBIX TOYEK.
Teopembl nuHamuku cucreM. @opmyna Kenura. IlepBbie nMHTErpasnsl ypaBHEHUMU
JBH>KEHUS. 3aKOHBI COXPaHEHHS.

Moodyns 6. AHAIMTHYECKAS] MEXAHUKA.

OO06001IeHHBIE KOOPAWHATHI W O00O0OIIECHHBIC CHUJIbL. [IpUHIUII HAUMEHBIIETO
neucTBus. YpaBHeHus: Jlarpanmxa BTOporo pojma. LMkindeckue W MO3ULMOHHBIC
KOOpAMHATHI. YpaBHeHHs Payca uisi CUCTEM C IUKIMYECKUMH KOOPJWHATAMM.
Kanonnueckue ypaBHenus [amunbrona. CkoOku Ilyaccona.  VYpaBHeHus
["amunbToHa- SAK00M.
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HaumeHnoBaHue TeM U coAep:KaHHe MPAKTUYECKUX 3aHATHH.

Monayas 1. KunemaTnka MaTepuajibHONH TOYKH.

Ob0bem B
Ha3Banue Tembl Conepxxkanue TeMbl
yacax
TpaekTropun ¥ ypaBHEHHUS JBUXKCHHUS TOYKHU.
JIBH>KEHUE TOYKH.
CKOpOCTP  TOYKM B  LWIMHAPUYECKUX U 2
CKOpOCTh TOYKH.
cheprudecKrx CUCTeMaxX KOOPIUHAT.
YckopeHre TOYKM B UWJIUHIAPUYECKUX U
Y cKkopeHUE TOUKHU. P ! AP 2
chepruIecKrX CUCTeMaxX KOOPIUHAT.
[Iepexon OT ypaBHEHUS IBUKEHUS B JEKAPTOBBIX
CnocoOb1 3aJaHus PEXOL OT ¥p A Alckap
KOOpAMHATaX K €CTECTBEHHOMY YpPaBHEHHUIO 2
JIBYDKCHUS.
JBH>KCHUSL.
Moayas 2. KunemaTuka TBepaoro reJia.
[Ipocrenmme Bpamenue tBepa0oro T€ma BOKPYTr HEMOABUKHOU
JNBUKEHUA  TBepaoro | ocu. lIpeoOpaszoBanue mNpoCTEUIINX JIBHKEHHIM 2
Tena. TBEPJIOTO TeJa.
JIBmKeHHE  TBEPIOrO
Tena, nmeromero | Kunematnueckue hopmynsl Ditepa. 2
HETOJBI)KHYIO TOUKY.
Yrasl Diinepa [IpocTpancTBEHHAsI OpUEHTALIUS YTJIOB. 2
MoayJsb 3. IlHHAMUKA MATE€PHATbHOI TOYKH.
TBiKenue Onpenenenve Cuia MO 3aJJaHHOMY JBUXKEHHIO. 2
. [Ipsamas 3amava TMHAMUKA MaTEpPUATBLHON TOUKH.
MaTepUaIbHOW TOYKHU 06 =
. aTHasg 3aJadya JAUHAMHUKUA MaTepUaIbHON
noJI NelCcTBUEM P T 3al 6H P 0 5
TOYKH. Ma U3MEHEHUH KOJNYECTBa
BHEIIIHUX CHJI. 0 cope 0 SMCHC OJIHHeC
JIBH>KCHUSL.
Oo6mmue Teopembl | TeopeMa 00 U3MEHEHUN KOJTMYECTBA JIBHIKCHHUS. 2
JBWKCHHUS TOYKH. PabGota 1 momiHoCcTh. CMelIaHHbIE 3aJauH.
Moayanb 4. HecBo0ogHOE IBHKEHHE TOYKH.
HecBoOoanoe Onpenenenrue HECBOOOIHOTO JBMXEHUSA. CBS3HU. 9
JIBHKCHUE. Peaxkius cBs3eit.
[TpuHIMIT .
VYpaBHEHUE TUHAMUKY C PEAKITUSIMHU CBS3EH. 2
O0CBOO0K/1a€MOCTH.
JIBM>KEHHWE TOYKH MO
TJIaJKON YpaBHeHne Jlarpanxa IIEPBOTO pona. 2
HETIOABHKHOU Heonpenenennsie MHOkUTENN Jlarpanixa.
MTOBEPXHOCTH.
OO01iee aBHEHUE
yp YpaBHeHUE JlanambGepa. EcrecTtBennoe
AMHANMIICH. ABHEHHE JBUKCHUS 2
Maremarnueckum yp '
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MasiTHUK. | |

MoayJib 5. IlHHAMHUKA CUCTEMBbI TOYEK.

VYpaBHeHus nBwxkeHus | BHyrpennue u  BHemHWEe cuibl.  (CBoMCTBa 2
CUCTEMBI TOUEK. BHYTPEHHHUX CHUJL.
N3menenune

Hentp Macc. JIBUKEHHE CUCTEMBI MPU HAJIUYUU
KOJINYECTBA JBHKCHUSA 2

BHEIIIHUX CHIL
CHUCTEMBI TOYEK.

3aKOH COXpaHEHUSI W M3MEHEHUSI MOMEHTa
Teopembl  IHHAMUKH

UMITyJIbca. BIusiHue BHYTPEHHUX CHJI HA MOMEHT 2
CUCTEM.

UMITYJIbCA.
N3meneHue u | U3meHenue SHEpPruu pu HaJIMYUU
COXPAaHEHHUE DHEPrUH | MOTEHUHUAIbHBIX, TUPOCKOIMYECKUX u 2
CHUCTEMBI. JIACCUIIATUBHBIX CHUJL

Moayab 6. AHAJINTHYECKAsh MeXaHHUKA.

O0600uIeHHBIE
KOOPJWHATBI u | OG00IIEHHBIE KOOPIMHATBI, UMITYJIBCHI U CUJIBI. 2
VIMITYJIbCHI.
YpaBHeHUs Uucno ypaBHenuii Jlarpanxka 2-ro poja. 5
Jlarpanxa. OO060011IEHHBIE TMCCUTIATUBHBIC CUJIBI.

5. O0pa3zoBaTejibHbIE€ TEXHOJIOTHH.

B TedueHue cemecTpa CTYIEHTHI NMOCEIIAIOT JEKINH, PEIIAIOT 3a4a4M, YKa3aHHBIE
IpenoAaBareiieM, K KaxXJIoMy CeMHUHapy. B cemecTpe mpoBOASATCA KOHTPOJIBHBIE
paboThl (Ha ceMHHapax). 3auyeT BBICTABISIETCS IOCIE pElIeHHs BCeX 3ajad
KOHTPOJIbHBIX Pa0O0T, BHIOJHEHUS IOMAIIHUX U CAaMOCTOSTEIbHBIX padoT.

IIpu npoBeeHUM 3aHATUM UCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAILICHHBIE
COBPEMEHHOW KOMIIBIOTEPHOM TEXHUKOM. IIpu H3I0KEHUH TEOPETUUYECKOTO
MaTepuajla  MCHOJIb3YEeTCSA  JIGKUMOHHBIM  3aJ, OCHAUICHHBIA  MYJIbTHMEAUa
MPOEKIIMOHHBIM 000PYI0BAHUEM U MHTEPAKTUBHOM JJOCKOM.

OOyyaroiye ¥ KOHTPOJUPYIOIIME MOJYJIH BHEIpPEHbl B Y4eOHBIH Mpolecc u
pa3MeIeHbI Ha OO6pazoBaTeIbHOM cepBepe JlarrocyHuBepcurera
(http://edu.icc.dgu.ru), K KOTOPBIM CTYACHTBI HMEIOT CBOOOIHBIM JOCTYII.

JIns TMOArOTOBKM K 3aHATUSAM TaKKEe HMEETCA DJIEKTPOHHBIA KypC JIEKIUU,
pa3menieHHbii Ha caidite JII'Y, KOTOphie CHOCOOCTBYIOT MOJATOTOBKE K clade
DK3aMEHa.

B pamkax ydueOHOro npoiiecca npeyCMOTPEHO MpUTIIAlIeHUe I YTCHUSI JTIEKIUN
BEIYLIMX YYEHBIX U3 LEHTPAJIBbHBIX BY30B U aKaJIeMHUYECKUX MHCTUTYTOB Poccuu.
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6. YueOHO-MeTOAMUYECKOE oOOecriedyeHre CaMOCTOSITEJIbHOI PadoThI

CTY/€HTOB.

CamocrosiTesibHAs pad0Ta CTY/ICHTOB!
— mpopaboTka y4yeOHOro matepuana (MO0 KOHCHEKTaM JIEKIMH ydyeOHOHW U

HAy4YHOW JIMTEparype) H
NPaKTHYCCKUX 3aHSATHUIX;
— Hamucanue pedeparos;

IMOATrOTOBKAa OOKJIAaAOB Ha CCMHHApax H

— paboTa ¢ TecTaMH U BOIIPOCAMH ISl CAMOIIPOBEPKH.

Pa3znennl U TeMbl A7
CAMOCTOSITEJIbHOTO U3Y4YECHUSA

Buabl u cogepxanue cCaMOCTOATEILHOM
padoThI

Kunetnueckas OHCPIrusa TBEPAOro
TCJla.

9Hepr1/151 BpaliaTCJIbHOT'O ABUIKCHUA

JIBr>xeHue 3apsna B
ANEKTPUYECKUX W  MarHuTHBIX | JIBMxkeHue 3apsana npu E = const u H = const.
MTOJISIX.
Ientp Macc. VYpaBuenue | CkopocTs 1eHTpa Macc. Pammyc — BekTOp
JIBW)KEHUS LIEHTPA MaccC. LIEHTpa Macc.

WIMHIpUYECKass, cpepudeckass CHUCTEMBI
Cucrembl KOOpAUHAT. 1 AP » obep

KOOpJUHAT.

Konebanusi Touku mnpu HAIMYUU
CHWJI TPEHHS.

3aTyxaroniyue koyjeOaHusl.

Brrunciienne TEH30pOB HMHEPLHH
TBEPJBIX TEIL

MOMEHTBI HHEPUUHN OTHOCUTEIBHO Pa3IUYHbIX
OCeM.

Teopema Ll Teitnepa.

Pemenue
Ilrerinepa.

3aJa4 C IIOMOIIbKO  TCOPCMEI

[Mpunnun lanamoGepa.

AXTHUBHBIC U TTAaCCUBHBIC CHIIHI.

YpasHenus Jlarpanxa.

VYpaBuenus Jlarpanxa 1-ro u 2-ro poza.

Kanonuueckue ypaBHeHus1 | O600menHble  KoopauHatel. [{uknmmueckue
I"'amunesTOHA. KOOPJIMHATHI.
. Uneanbuble  cBsizu.  CranvoHapHble U
Cas3u. Tumnsl cBs3eil.
HECTaIlMOHAPHBIC CBA3HU.
Brruncnenne ckob6okx Ilyaccona amst pa3HBIX
Cko6ku Ilyaccona. y A p
CITy4aes.
Pe3ynpTaThl caMOCTOSATENBHOM pa®OTHl  yYHMTBHIBAIOTCSA TMPH  aTTECTAIUU
OakanaBpa (ox3amen). Ilpu »TOoM MPOBOAATCI: TECTUPOBAHUE, OMNPOC Ha

NPaKTHYCCKUX 3aHITHUSAX,
paboT u T.1.

3aCJIYIIUBAIOTCA OOKJIAAbI,

IIPpOBCPKAa KOHTPOJBHBIX
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/. ®OH/ OLIEHOYHBIX CPEACTB Jsl NMPOBeAeHHUs] TEKYIIEro KOHTPOJIs
ycneBaeMoOCTH, MPOMEKYTOYHOH ATTECTAIMU 110 UTOraM OCBOEHMS
AUCIMIJINHBI.

7.1. TlepeyeHb KOMIETEHIMH € YKa3aHMeM 3TAanoB HX (POpPMUpPOBaAHUS B
npouecce 0CBOEHHs1 00pa3oBaTeJbHOMH NPOrPaMMBblI.

[lepeyeHb KOMMETEHIIMI C YyKa3aHUEM OHTanmoB HX (HOPMUPOBAHMS TPUBEICH B
OMHMCAHUK 00PA30BATEIBHON TPOTPAMMBI.

Komnerenmus 3HaHusl, YMEeHHsI, HABBIKHU IIpouenypa ocBoeHusi
3HaTh:
® JCTOPHUIO pa3sBUTUI U  COBPEMEHHEIE
npoOJieMbl  TEOPETHUUYECKOM  MEXaHUKH,
CBA3b MCTOJOB U pas3aciioB TeOpeTquCKOﬁ
MEXaHUKHU;
® CTAHOBJICHHC TeopeTHHGCKOﬁ MECXAaHHUKHN
KaK HayKH.
OK-1 YMeTh: YcTHBIN ompoc,
® OICHMBATH CIIEICTBUS peLICHNH, MHUCHMEHHBIN OIPOC
MPUHUMAEMBIX TPH BBIOOPE TE€X WIIM MHBIX
METOAO0B peuicHu-d KOHKPCTHBIX 3a1a4
TCOpeTI/ILIGCKOI/I MCXAHUKHU.
Bnaners:
® MCTOdaMH, YpaBHCHUAMU TeopeTquCKOﬁ
MCXAHUKU JJIs pGIHGHI/ISI I/IH)KeHepHBIX
3aaa4.
3HaTh:
(] OCHOBHBIC 3aKOHBI JUHAMUKU
MaTepI/IaJII)HOfI TOYKHN nu CUCTCMBbI
MaTepI/IaIII)HBIX TOYCK,
(] OCHOBHBIC 3aKOHBI OBHUXKXCHUS
MaTepHaHLHOﬁ TOYKHU OTHOCHUTCIIBHO
OHK-l HeI/IHepHI/Ia.HBHBIX CHCTEM OTCHYECTA, HI/ICLMQHH]},HZ Or[p()c
® KOJ'IC6aHI/I$I CUCTCEM CO MHOI'NIMHU CTCIICHAMU
cBOOO/IBI M UX OCHOBHBIE XapaKTEPUCTHKHU;
BnaneTr HaBBIKAMHU:
® ICMIOJIb30BAHMSI OCHOBHBIX  (PU3UYECKHX
3aKOHOB W IIPHUHIHUIIOB B IPAKTHYCCKUX
HpI/IJIO)KeHI/DIX;
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3HaTh:

3aKOHBl M TNPUHUUINBl  AHAIUTHYECKOU
MEXaHUKH;

JBWKEHHE MaTEpPUAIBHOW TOYKM IIpU
OOJIBIINX CKOPOCTSIX;

OCHOBHBIC YPABHCHHA TMAPOANHAMUKU.

OITK-2 PaznoypoBHeBbIE
VMeThb: 3ala4U U 3a1aHUA
®  JICIIOJIb30BaTh METO/IbI abCTpaKIuH,
(bu3HUeCcKoro u MaTeMaTHYeCKOro
MOJICTTUPOBAHUS JUTS pelIeHus
KOHKPETHBIX 3ama4 B obmactu
TEOPETUYECKON MEXAHUKHU.
YMeTs:
e O00BsCHUTH (uU3MUYECKHUE HaOII0JaEMBbIC
MPUPOJIHBIC U JPYTHE SIBJICHUS C TIOMOIIBIO
3aKOHOB M METOJIOB  TEOPETUUYCCKOM
MEXAHUKH,
e yKa3aTh KaKWe 3aKOHBI OMHCHIBAIOT JTAHHOE
siBJIeHHEe WK d((DEKT.
IIK-1 Brnaners HaBbIKaMu: [TuceMeHHBIN Onpoc

IIPUMEHEHHUS OCHOBHBIX METOZI0B
TEOPETHUYECKOr0 aHaluu3a Uil peuieHus
€CTECTBEHHOHAYYHBIX 337124,

aHaJIN3a MOJTYYEHHBIX dKCIIEPUMEHTAIBHBIX
pe3yabTaTOB B HCCIENOBAHUM IPOLIECCOB,
MMPOUCXOAAIINX B MHUKPOMHUPE, aACKBATHOC
COOTBETCTBUE PE3YyJbTAaTOB TOW WJIM HHOU
TEOPETUYECKON MOJEIH.
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7.2.

OIIMCAaHHC IIKAJ OIICHUBAHHUA.

OK-1
CxeMa OIIeHKM ypOBHS (POPMHUPOBAHUSI KOMIIETEHIIMU «CIOCOOHOCTH MCHOJB30BaTh
OCHOBBHI (husocockux 3HaHUM 19 HOPMUPOBAHKS MUPOBO33PEHUECKOM TTOZUIINI

Onucanue mnoka3arejed W KpPUTEPUEB OLECHUBAHMA KOMIIETECHLMH,

2 | Iloka3sarean (uaro OuneHouyHas mKaJa
5 o0yuawuuiicst
§. o Yposierso- Xopomo OT1iau4yHO
> I[pO}IeMOHc)TpI/IpOBaT PHUTEIBHO p
b

3HAaKOMCTBO ¢ | 3uanue VYMeer 1 3HaeT Kakue | MOXKET  CaMOCTOSTEIILHO
y<t | METOIAMH OCHOBHBIX U | METOBI Jydille | COCTABIATh  3aa4d |
E YpaBHEHUSAMU METOLOB IIPUMEHATh s | pemate  ux.  CnocobeH
S TEOPETUYECKOU pelieHusl  3aa4d | PeICHUS] KOHKPETHBIX | YYUTHIBATh pa3InyHbIC
& MEXaHUKH. TEOPETUYECKON | mpobjaeM B 00JacTU | [paHUYHbIE YCJIOBUSA IS
é MEXAHUKH. TEOPETUYCCKOM peleHus JIOCTATOYHO

MEXaHUKU. TPYAHBIX IPOOJIEM U 33734
B 00J1aCTH MEXAHUKHU.

OIlK-1

CxeMa OIleHKH ypOBHS (hOPMHPOBAHUS KOMITETCHIINN «CTIOCOOHOCTH MCIOJb30BaTh B
poecCHOHATEHON JeATEeILHOCTH 0a30BbIC €CTECTBEHHOHAYYHBIC 3HAHMS, BKITFOYAS
3HaHHS O TPEAMETe M OOBEKTaX M3YUYCHUsS, METOJaX HCCIICIOBAaHMS, COBPEMEHHBIX
KOHIICTIITUAX, JOCTHKCHUSX M OTrPaHWYEHHSIX ECTECTBEHHBIX HayK (TIPEKIe BCEro
XUMHH, OUOJIOTHH, SKOJIOTHH, HAYK O 3€MJIC U YEJTOBEKE)»

2 | ITloxasarenu (uro OneHOYHAS IKAJA

o odyuawmuiics

3 A0JIKEH Yaosiaersopure- X o

;- l'lpO)lQMOHC)TpPIpOBaTb ILHO opomro TJIATHO
e~ Hpe,[[CTaBHeHI/IC 0 | 3HaeT OCHOBHEBIE 3aKOHBI | MOXKeET MNPUMCHATH YMmeeT

E EIISX, 3aja4ax | TECOPETUIECKOM 3HAHUS JUISL PEIICHHUS | CAMOCTOSITEIHHO
8 TeOpeTI/I‘{eCKOﬁ MCXaHHUKU, CMBICJI | KOHKPCTHBIX 3a7la4, | pelarb 3aaa4u
8—4 MEXaHHUKU, OCHOBHBIX | IIOHATUU U O603HaquI/II>'I aThb aHaJInu3 | U COCTAaBJISITh
O | ypaBHEHUSIX €€ M | TEOPEeTHYECKON MOJTY4YECHHBIM uX.

: IIOHUMAHHUEC BAXKXHOCTH. MECXAaHUKMU. PECIICHUAM.
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OIIK-2

Cxema OOCHKH YPOBH:A (I)OpMI/IpOBaHI/ISI KOMIICTCHIIMH «CITOCOOHOCTBIO MCIIOIB30BaTh
B HpO(i)GCCI/IOHaHBHOﬁ ACATCIIBHOCTHU 0a30BBIC 3HAHUS q)YHI[aMeHTaJILHBIX Pa3aciioB
MaTCMaTHUKH, CO31aBaTb MATCMAaTHYCCKHC MOJIACIN THUIIOBBIX HpO(l)CCCI/IOHaJ'II)HBIX
3ala4d MW  HHTCPIPCTHUPOBATL IIOJNYUCHHBIC pPC3YJIbTAaTbl C YUCTOM TI'pPaHHUI
IMIPUMCHUMOCTH MOI[CJ'ICﬁ»

2 OnenoyHas mkKaJjaa
= IMoka3aTesnu (uro
g Oﬁy‘laIOIIII/IﬁCH TOJKEH yIlOBJICTBOpH' XoDoLIO OTaH4Ho
=9
5 NPOJEMOHCTPHPOBATH) TeJLHO p
[Tonumaer, YTO mONydYeHHBIE | MOKET BBISCHHTH | YMeer CaMOCTOSATENBHO
’= 3HAHUA PICHOJII)3YIOTC$I HpI/I KaKHue 3aJa4yu, | OOCHUTDH C | MOXET HAaXOIUThb
E COCTaBJICHUM MATEMATHYECKUX | KAKMMHU KaKou JIATEPATYPy MO HYKHOM
O | Mozieneit npo(ECCUOHABHBIX, | CIOCOOaMK TOYHOCTBIO TeMe, COIIOCTaBUTH
Q | BCTpeuacMbiX  Ha  IPAKTHKE | PCILAT. MOXKHO HAaNTH | pa3IM4HbIE TOUYKH
é 3aa4 M yMeEeT OLEHUBATH HEOOXOIUMBIA | 3p€HUsI Ha  pELIEHUE
IPaHHUIBI OPUMEHUMOCTH napamerp. KOHKPETHBIX [IPOOJIEM.
METOJIOB.
[1K-1

CxeMa OLEeHKH YpOBHS (DOPMUPOBAHMS KOMIIETEHIIMH «CIIOCOOHOCTHIO MCIOIb30BAThH
CHEeUaIN3UpPOBaHHbIE 3HAHUS B 00dacTH (U3MKU ISl OCBOEHUS MNPOQUIBHBIX
JTUCLUTUTHY

2 | Ilokasarenu (uro OuneHouHas mKaJa
E o0yuyarmuiics
2 AOJ2KEH YnosJierBopure- X o
;-' NPOJeMOHCTPUPOBAT ABLHO opouro TJINHO
b)
IlonyyenHsle 3HaHHSA | YMeeT  KOpPpeKkTHO | Moxer Bcecroponne
»< | MOKET HCIOJIB30BaTh | TIOCTABUTH JIEMOHCTPUPOBATH MOXKET  U3JIOKUTh
E TUISL pELIeHNs | TPAaHUYHBIE YCIIOBUS | IPUMEHEHHE  METOJIOB | IPAHUIIBI
o npocTermux npobuaem | ans TEOPETHYECKOU NIPUMEHUMOCTH TEX
4R CMEXHBIX | pacCMaTpUBAEMOM MEXaHUKU JUIS | WM UHBIX 3aKOHOB
© | AMCUHUITIMHAX. MPOOJIEMBI. HaXO0XIECHUS OTBETOB | TEOPETHUYECKON
= IIPY paCCMOTPEHMH 3a/1a4 | MEXaHUKH.
13 o0mIeH pU3NKH.

Ecnu xoTs Ob1 0/1Ha U3 KOMIIETCHIIMN HE CHOPMHUPOBAHA, TO MOJOKUTEIHHAS OIEHKH
MO TUCIUTUTAHE OBITh HE MOXKET.
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7.3.

7.3.1.

=

B~ w

™~

0

10.
11.
12.
13.

14,
15.
16.
17,

18.
19.
20.
21,
22,
23.
24,
25,
26.

217.
28.
29.

Tunosblie KOHTPOJIbHBIC 3aIaHU.

Ilepeuenvs _npumepHblX KOHMPOJIbHLIX __60NPOCO8 U 3A0AHUIL 011
CaAMOCHMOAMEIbHOIL PadOmbl.

Kunernueckast sHeprust TBEpJ0TO TENa.
JIBI)KEHWE 3apsioB BO B3aWMHOM IEPIEHIUKYJAPHBIX JJIEKTPUUECKOM U
MAarHUTHOM IOJISIX.
MoOMEHT KoJIM4ecTBa ABUKEHHS TBEPAOTO TENa U 3aKOH €r0 U3MEHEHHS.
VYpaBuenue ['amunbToHa-AKOOM.
VYpaBHEeHUE ABWKEHUS TOYKA B HEUMHEPLHAIBHOM cucTeme oTcyeTa. CHIlbl
MHEPLUU OTHOCUTEIBHOTO JIBUIKECHUS.
Kunemarnueckne ypaBHeHUs Diiepa.
[lonspnasg cucrema koopavHaT U €€ CBsA3b € AekapToBod. CKOpOCTh M
YCKOpEHHE.
ConpuKkoCHOBEHUE TBEPABIX TEII; YCIOBUE PAaBHOBECHS.
[unuaapuyeckas cucrema KoopauHat. CKOpOCTh B IMIIMHAPUYECKOW CUCTEME
KOOpJMHAT.
YpasHeHue Jlarpanxa repBoro poza.
YckopeHue B IMIMHAPUIECKON CUCTEME KOOPAUHAT.
OO11ee ypaBHEHUE TUHAMUKH.
Cdepuueckas cucrema koopaunat. CKopocTh B cepuueckoi cucteme
KOOpAUHAT.
O600mEnHbIe cuibl. O000IEHHBIE UMITYIBCHI. LIMKINUYeCKue KOOPAUHATHI.
VYckopenue B cheprueckoit cucteMe KOOpIMHaT.
YpaBuenue Jlarpanxka BTOpOro pojia B CIy4yae NOTEHIIMATbHBIX CHUJL.
CexropHass ckopocTb. CeKTOpHas CKOpPOCTh B LHWJIMHAPUYECKOU CHCTEME
KOOpAUHAT.
Pa3noxenue ycKopeHrs Ha OTHOCHTENIBHOE, IEPEHOCHOE U KOPHUOJIMCOBO.
EctecTBeHHBIN TpEXTpaHHHUK. ECTECTBEHHOE 3alaHUE JIBHU>KCHHS.
Bupryanbnas padoTta. [Ipu3Hak uaeanbHOCTH CBS3EH.
Pa3noxenne CKopocTr TOUYKH Ha EPEHOCHYIO U OTHOCUTEIBHYIO.
VYpaBHeHue ABMKEHUS B 0000IMIEHHBIX KOOPIUHATAX.
ITonarre 00 MHEPIMATIBLHOM CHCTeMe OTCUETa M 3aK0oHBI HhIoTOHA.
OO000IIEHHBIN UHTETPANT YHEPTUU.
[Ipunuun otHocuTenbHOCTH [ anues.
YcKkopeHre TO4YeK TBEpAOro Ttena. PasnmokeHue ero Ha MOCTyHaTelIbHOE,
BpaIlaTEJIbHOE U OCECTPEMUTEIIBHOE YCKOPEHUE.
Pelenue ypaBHeHH IBH>KEHUSI U HaYaIbHbIEC YCIOBHUS.
[TpuHLMIT HAaMMEHBIIETO ACUCTBUA. Y paBHEHUS Jlarpanxa.
Ob6ee peleHue YpaBHEHUI JBH>KEHUS B KBaJpaTypax:
CHJIA 3aBUCHT OT BpeMeHn:  mi=F,(t), my="F,(1), mz=F().

19



30.
31.

32.
33.

34,
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,

45.
46.
47.
48.

49.
50.
51,

52,
53.
54,
55.
56.
57,

58.
59.
60.
61.

YpaBHenue ['amunbTOHA.

O6mee peluieHue YpaBHEHUI JBH>KCHUS B KBaJpaTypax:
KaKJ1asi MPOEKIUsS CUJIbl 3aBUCHUT TOJBKO OT IMPOEKIMU paanyca- BEKTOpa:
mi = F(x), mi=F,), m=F()

CkoOkwu IlyaccoHa u 3aKOHBI COXpaHEHUSI.

Obmee pelieHue YPaBHEHUI JBHOKCHUS B KBaJpaTypax:
cuia SABJISIETCS byHKUMEH TOJBKO CKOPOCTH TOYKH:
mx=F (), my=F, (y), mz=F,(2).

CBs13b BEKTOPOB YTJIOBOI CKOPOCTH C 3MJIEPOBBIMU YTIIAMHU.

3aKOHbBI UBMEHEHUS U COXPaHEHUS UMITYJIbCa.

CgoiictBa cko6ku Ilyaccona. ToxaectBo Sko0wu.

3aKOH M3MEHEHHS U COXPAHEHHS] MOMEHTA UMITYJIbCa MAaTEPUATIBHON TOUKH.
BexTop yrnoBoit ckopocti. CKOpOCTH TOYEK TBEPAOIO Tela B OOIIEM Cllyyae
€ro JIBH)KCHUSI.

3aKOHbBI UBMEHEHUS U COXPAHEHUS SHEPTUA MATEPUAIbHOU TOUYKH.

VYpauenue ["amuiibToHa - SkoOH.

[lenTpanbHbie CUITBI, BISIONIMECS (PYHKIIUEH pacCTOSHUS OT LIEHTPa CUIIbI.
Meron pa3aeneHus NepeMEHHBIX.

I'upockonmyeckas U AUCCUTIATUBHAS CUIIBI. PaOOTHI 3TUX CHIL.

JIBI>KEeHME 3apsHKEHHOM YacTHUIIBl B TOCTOSIHHBIX  OJTHOPOAHBIX SJIEKTPUUYECKOM
Y MarHUTHOM MOJISIX.

3aKOH COXpPaHEHMS MOJHOW SHEPTUU.

JIBM>KE€HHE OTHOCUTEIBHO HEMHEPILMATBHBIX CUCTEM OTCUETA.

Teopema Knay3zuyca o Bupuane cui.

beckoHeuHo Maiibie MOBOPOTHL. CKOPOCTH TOYEK TBEPAOIO Tejld, UMEIOLIETO
HETMOJABUKHYIO TOUKY.

JIBM>KEHUE B LIEHTPAJIbHO- CHMMETPUYHOM I10JIE.

OO6OOIEHHBIN MOTEHITUA.

JIBvokeHue MoJ JNEeHCTBUEM CHIIbI, OOpAaTHO MPOIMOPIIMOHATLHON KBaapaTy
PacCTOSIHMS 10 LIEHTPA CHJIBI.

3agada o0 MPOCTPAHCTBEHHOM OCLMILIATOPE.

JIBMKEHUE EHTpA MACC; 3aKOHbI U3MEHEHHUS U COXPAHEHUS! CUCTEMBI.

OOGmuit cyyaid IBM>KEHUS TBEPIOTO Tea.

CKOpOCTh U YCKOPEHHUE B €CTECTBEHHBIX KOOPJANHATAX.

YpaBHeHnue Ditepa.

Kunernueckasi, moTeHIMaabHa M MOJHAS YHEPTHUM B CUCTEME MaTepUalIbHBIX
TOYEK.

MoMeHT umnyJibca TBEPAOTO TeNa.

CBoOoHbIE KOTeOaHMS.

VYpaBHeHus Ditnepa.

VYpaBHeHHEe ABUKEHUS TBEPAOTO Tena B (hopme Diinepa.
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62.

Paznenenue nepeMeHHBIX.

71.3.2. Ilepeuenv 6onpocoe K IK3AMeEHY.

1.
2.

o bk w

o

10.
11.
12.

13.
14,
15.
16.

17.
18.
19.
20.
21,
22,
23.
24,

25.
26.
217.
28.
29.
30.
31.

Kunernueckast sHeprust TBEpJ0TO TENa.

JIBI>KEHUE 3apsiIoB BO B3aMMHOM NEPHNEHIUKYJSPHBIX AJIEKTPUUYECKOM U
MAarHUTHOM IOJISIX.

MoOMEHT KoJIn4ecTBa ABUKEHHS TBEPAOTO TeNa U 3aKOH €r0 U3MEHEHHS.
VYpaBuenue ['amunbToHa-AKOOM.

VYpaBHEeHUE ABWKEHUS TOYKA B HEUMHEPLHAIBHOM cucTeme oTcyeTa. CHIlbl
WHEPLUU OTHOCUTEIBHOTO JIBHYKECHHUS.

Kunemarnueckne ypaBHeHUs Diiepa.

[lonspnasg cucrema koopavHaT U €€ CBsA3b € AekapToBod. CKOpOCTh M
YCKOpEHHE.

[unuaapuyeckas cucrema KoopauHar. CKOpOCTh B IMJIMHAPUYECKOW CUCTEME
KOOpAUHAT.

YpasHeHue Jlarpanxa repBoro poza.

Y cKopeHue B HUIMHAPUYECKON CUCTEME KOOPAUHAT.

OO11ee ypaBHEHUE TUHAMUKH.

Cdepuueckas cucrema koopaunat. CKopocTh B cepuyeckoi cucteme
KOOpAUHAT.

O600mEnHbIe cuibl. O000IEHHBIE UMITYJIBCHI. LIMKINUYeCKnEe KOOPAUHATHI.
VYckopenue B cheprueckoit cucteMe KOOpIMHaT.

YpaBuenue Jlarpanxka BTOpOro pojia B CIydae MOTECHIIMAIbHBIX CHJL.
CexropHass ckopocTb. CeKTOpHas CKOpPOCTh B LHWJIMHAPUYECKOM CHCTEME
KOOpAUHAT.

Pa3noxxenune yckopeHus: Ha OTHOCUTEIBHOE, IEPEHOCHOE U KOPUOJIMCOBO.
EctecTBeHHBIN TpEXTpaHHUK. ECTECTBEHHOE 3a1aHUE JTBUKCHHS.

Bupryanbnas padota. [Ipu3Hak uaeanbHOCTH CBS3EH.

Pa3znoxeHue CKOpOCTH TOUKHU Ha NIEPEHOCHYIO U OTHOCUTEIIBHYIO.

VYpaBHeHue ABMKEHUSI B 0000IIEHHBIX KOOPIUHATAX.

ITonarre 00 MHEPIMATILHOM cHCTeMe OTCUETa M 3aKoHBI HhI0TOHA.

[TpuHnun otHOCUTENBHOCTH [ anmuiies.

YckopeHue TO4YeK TBepmoro tena. PasnmokeHue ero Ha IOCTynaTeabHOE,
BpaIaTEIIbHOE U OCECTPEMUTEIIBHOE YCKOPEHUE.

[TpuHLMITI HAUMEHBIIETO AECUCTBUA. Y paBHEHUS Jlarpanxka.

Ypasuenue [ amMmunbTOHA.

Cxo0Okwu IlyaccoHa u 3aKOHBI COXpaHEHUSI.

CBsi3b BEKTOPOB YIJIOBOM CKOPOCTH C 3MJIEPOBBIMHU YTJIAMH.

3aKOHbBI U3BMEHEHUS U COXPAHEHHUS UMITYJIbCA.

CoiictBa cko0ku [lyaccona. ToxaectBo Sxko0wu.

3aK0OH U3MEHEHHUS U COXpaHCHU MOMCHTA NMITYJIbCa MaTepHaJIBHOfI TOYKH.
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32. 3aK0HBI U3MEHEHUS U COXPAHEHUS DHEPTUU MaTEPHATBHON TOUKH.

33. Ypasuenue ['amuiibToHa - SkoOwu.

34. llenTpanbHble CUIIBI, SIBISIONMIUECS (PYHKIIMEH pacCTOSHUS OT LIEHTPA CUJIBIL.

35. JIBuKeHHUE 3apsyKEHHON YacTHUIIbI B TOCTOSIHHBIX OJIHOPOJHBIX 3JIEKTPUUECKOM
Y MarHUTHOM TOJISIX.

36. 3aK0H COXpaHEHMsI MMOJTHOU SHEPTUH.

37. JIBuKEeHUE OTHOCUTEIBHO HEUHEPIIUATIBHBIX CUCTEM OTCUETA.

38. Teopema Kitay3zuyca o Bupmase cu.

39. JIBmkeHue B [IEHTPAIbHO- CHMMETPHUYHOM TI0JI€.

40. JIBwxkeHue moJ JEHCTBUEM CHIIBI, OOpAaTHO TMPOMOPIMOHATLHON KBaApaTy
paccTosHUSA A0 LEHTPa CUIIBIL.

41. JIBmkeHue IEHTPA MacC; 3aKOHBI H3MEHEHUS U COXPAHEHUS CUCTEMBI.

42. CKOpOCTh U YCKOPEHHE B €CTECTBEHHBIX KOOPMHATAX.

43. YpaBHeHue Diinepa.

44. Kunetndeckasi, MOTEHIIMAIbHA U TIOJIHAS PHEPTUU B CHCTEME MaTepHaTbHBIX
TOYEK.

45. MoMeHT uMnyJibca TBEPJOTo Tea.

46. CBoOoaHBIE KOJIEOAHUSI.

47. YpaBuenus Ditnepa.

48. YpaBHeHue ABMKEHUS TBEPAOTo Tena B hopme Ditepa.

71.3.3. Ilpumepuvie KonmpoibHble mecmobl O  MEKYWe20 U Umo206020

KOHMPOJA_N0020M081eHHOCHLU CHLYOCHM 08 N0 KYpCY .

Bapuanr 1

1.

2.

[To maHHBIM ypaBHEHUAM TOUYKHA HAUTHU YPABHEHHUS €€ TPACKTOPUU B
KOOpAMHATHOM (hopMe U yKa3aTh Ha PUCYHKE HAIIpaBJICHUE JIBH)KCHUS
X =5sin10t, y = 3cos10t.

X y? . "
a) Dmunc o +E =1 ¢ Ha4aJIbHOM TOYKOM x =0, y = 3.

0) I[Mapabona y = 2x*+1 ¢ HAYaILHOU TOUKOW X =0, y=1.

X y? . "
B) DJLIUIIC = + e 1 c Ha4YaiIbHOUM TOUKOM x =0, y=3.

r) [TapaGona y =5x° +3 ¢ HauaIbHON TOYKOM X =5, y=0.

X2 y? . "
1) Daaunc - +E =1 ¢ Ha4aJIbHOM TOYKOM x =0, y=0.

Hautu ckopoCTh U yCKOpEHHUE TOUKH, ABUKYIIEUCS PABHOMEPHO MO BUHTOBOM
JIMHUM.
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a)v, =0, v, =kR, v,=u, v=vK'R*+U’
0)v,=r, U(P:R v,=0 a)p:—sz, w,=0, w,=0, w = R2k*

a)p:_r’ a)(p:_R, a)z=0

B) v, =r+uv,, U¢=R+UO,

v, =U

z

r) v,=0, v,=kR, v,=0,0,=-R, @,=R+0, o, =u

w, =0, a)¢:kR, ®,=0

n v, =k, v,=v, v,=u,0, =0, v, =0, v,=U

3. Teno maccel M BCIIEICTBHUE MOTYYEHHOTO TOJIYKA MPOIILIO MO HETJagKON
TOPU30HTAIBHOM MJIOCKOCTH 3a S¢ paccTosiHue S=24.5M U 0CTaHOBHJIOCH.
Omnpenenuts kKodhdunreHT Tpenus K.

a) k=0,1; 0) k=0,05; B) k=1;

r) k=0,5; n) k=0,2.

4. CunoBoe noJie Ha3bIBaeTCs IMOTCHIUAJIBHBIM, CCJIN HAIIPAKCHHOCTD I10JIA E

YIOBJIETBOPSIET TPEOOBAHUIO:

a) I(Ed?)z 0. 0) rotE=0.

OE

B) divE=0. T)E(r)=0. x) —=0.

or

5. CekTopHas CKOPOCTb €CTh BEKTOpHAsl BEIUYMHA, pPaBHAL:

a) & =[rv) 6) &=[rP)
2) 5:%[?*], 0) &=[rF]
Bapuanr 2

1. Touka IBMXETCS IO DILUIUIICY (—
a

)V 2
J
b

8) = [ﬁ?l

j =1 ¢ yCKOpEeHHEM NapaJuICIIEHBIM OCH

y . Haiiti yckopenne kak GpyHkmuio vy, ecim r(0)=(0,b), V(0) = (V,,0).

bv/?

N L bWV
a)y:_azyaa 6)y:_ °

a2y3 4

B)

. abVvy o b(v; +a
R T

a2 y3

2
0

y:_aTy’

2. CwuoBoe 1oJie MMOTCHIOHUAJIbHO, €CJIN IIPOCKIHNH CHII YAOBJIICTBOPAIOT YCJIOBUIO:

oF, _OoF, R, _oF, oF, _F,
oy o' oz oy ox oz

a)

b

aFX:O @20 E:O'
oy e X ’

0)
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2 aZF
B) 0°F, _o, y _
oxoy oyoz 020X

o) Fx+ F,y+Fz=0.

0; r) Fx+Fy+Fz2=0;

3. I'py3 cmyckaercs BHU3 10 IIEPOXOBATON HAKIOHHOM IJIOCKOCTH,
pacMoI0KEHHON TOJT YIJIOM ¢ K ropu3oHTy. KoadduiueHT TpeHus CKOMbKEHUS
rpy3a 0 HAKJIIOHHYIO TIOCKOCTH - f. B HadanbHEBII MOMEHT BpeMEHHU CKOPOCTh
rpy3a paBHsIach V. Uepes Kakou IPOMEKYTOK BPEMEHH CKOPOCTH I'py3a

yABOUTCA?
3 : 6) _ 20 : B) _ fo
fg cosa fg(sina —cos a) g(sina +cosa)
L 1%
r ;
) ") g(sina + f cosa)

g(sina— f cosa)’

4. VYciaoBusamu PaBHOBCCHA TBCPAOTO TCJIA ABJIAIOTCA.

Y K=Y [fl-0” ) K=Y [f]=0 _S[ff]-0’
0 F=Zfﬁ¢0 ; 0 F=>f

K=Y [f]=0 K=Y[f]=0

rae F — IIoJIHAS cujia, K - TIOJTHBIM MOMEHT CHJIBI.

5. MomeHT UMITyJIbCa OMPEACIISICTCS KaK:
a) M=[fF] 6) M=[F] B) M =[rv] 1) M =rot|rP} )M =div(FP)

Bapuanr 3

1. Opynue ycTaHOBIIEHO Ha XOJIME BBICOTHI h. HaganbHas ckopocTs cHapsiga V,

HaIpaBJjeHa MoJ| yriioM & K ropu3oHty. OnpenenuTs, Ipyu KakoM 3HaYEHUU
yria «, 1adbHOCTh IOJIETAa CHApsia MaKCUMallbHa (CONPOTUBIIEHUEM BO3yXa

peHeOpeYb ).
a) o = 45°, 6) a = 607, B a=19
VO
. 1 .
r) sina = , n) sina=
hg 2.9
2 1+ Ozj V02
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2. Haiitu nepuoa cBOOOIHBIX BEPTHKAIBHBIX KOJeOaHUN KOpalist Maccoil M Ha
CIIOKOMHOM BOJIE, €CJM IJIOWAAb €70 TOPU30HTAIbHOU Ipoekuuu S . [ImoTHOCTS
BOJBI p . Cunamu, 00yCIOBICHHBIMH BA3KOCTBIO BOJIBI TPEHEOPEYb.

a)T =% G)T:2mfﬁl B) T =219,
\/ﬁ 0] M
Yo,
r) T=2x {(ﬂJrl], n) T=2rx /ﬂ
o, N oSN

3. Kaxkona JJINHa pa36era caMoJieTa, Macca KOTOporo M Tsra, pa3BuBacMast

JBUTATENEM f , OOLIast CUJIBI COMPOTUBIEHUS R, B3JI€THAsI CKOPOCTH V.

2 2 2
a)% . 6) mo B) mo ) mo

(f+R)’ (f-R)’ 2(f +R)’

2 2

mo

") 2(f =R)

4. Kakoe u3 3TUX ypaBHeHI/Iﬁ — YPAaBHCHUC ABHIKCHUS 3apsiaaa B SJICKTPOMAIHUTHOM

nose?
OP g oF-ma 9T -] 2P0 9P _ee, ]
dt dt dt dt c

5. YpaBHeHHE reOMEeTpUYECKON CTAllMOHAPHOMN CBA3U UMEET BUJL:

a)f(x,y:,2) =0, 0)f(x,yi.7,t) =0, 6) f (X, y;,z;,t) =0,

e)w?&o, 0)f(P,q,,t)=0.

Bapuanr 4

1. Yactuia Maccel M JBUXKETCS MO 3aKOHY X = acosak, y = bsinet .ONpeaenuTsb
CUJTy, JEHUCTBYIOIIYIO HA YACTHUIlY B KaXKJ0U TOYKE TPACKTOPUH.

a) F =-mo’r, 6) F =ma?*(xi +yj+zk), B) F=ma,
- R X2 2 -
r) E=va’+0* (X +y*F, 1) F=[¥+§jr.

2. Haiitu ypaBHeHus1 ABUKEHUsI KOpabiig Maccoit M, eciii OH ObUT CITyIIEH Ha BOJLY
C HYJICBOM BEPTUKAIBHOW CKOPOCTHIO. [litomane monepevyHoro ceueHus
KopabJisi S, MIOTHOCTH BOJBI P.
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Mo 7 '
y = A, cos(2r, / %St)

M M M [ pgs
=——ocos| (27 |— +Dt) |- - 27 | 2224
r) Y (27 5 N o)y cos(2z M).

3. Ha xakyio BbICOTY H HaJl OBEPXHOCTHIO 3eMJIM IOJHUMAETCS paKeTa,

BBIITYHICHHAA B BEPTUKAJIIbHOM HAIIPABJICHUHU C ITIOBCPXHOCTHU 3€MJ'H/I, €CJIn

HavdaJIbHAsI CKOPOCTh PaBHA V,? ( R- pammyc 3eMin)
Rv? A RV? Rv; Rv?

= 0) = B) i D) o5 O) o
2gR 2gR (v, +29R) g(1+2R) 20R —V}

WuTerpanom NBMKEHUST Ha3bIBAaeTCs Takas (PYHKIUS BpEMEHHU, KOOPJUHAT U
CKOpPOCTEN TOUYEK, KOTOPAsi

a) MpY JBUKEHUU MEXaHUYECKON CUCTEMbl HE COXPAHSET MOCTOSHHOE
3HA4YECHUE.

0) npu IBMKEHUU MEXaHUYECKON CUCTEMbl 3aBUCHUT TOJIBKO OT HAYaJIbHBIX
YCJIOBHI.

B) MPU JBIKCHUN MEXAHUYECKOU CUCTEMBI BBIPAXKAIOTCS TOJBKO Yepes
MHTETPajbl 5TUX BEJIIUYUH.

T') IpU IBUKEHUU MEXaHUUECKON CUCTEMBI BBIPAKAETCS YEPE3 SHEPTHUI0 ITOU
CHUCTEMBL.

1) TP IBUKEHUU MEXaHUYECKOM CUCTEMbl COXPAHSIET MOCTOSIHHOE 3HAaYCHHUE,
ONpeeNIIEMOE HAYAJIbHBIMU YCIOBHUSIMU.

Haiitu dynkumrio 'aMunbToHa 111 MaTepuaibHOM TOUKU B JEKAPTOBBIX

KOOPIMHATaX
. Ny A, A mv?
8) A = —— (B2 +B7 +B?); 6) H=—"--U(xy,2);
2m 2
B) H =2i(ﬁ>f +PZ+P2)+U(X Y, 2); r) H =%m(vx2 -y +V2);
m
r) H=,p%c?+m%*,

26



Bapuanrt S

1. MaTepI/IaHLHaﬂ TOYKa MAaCChl M ABMIKCTCSA B INIOCKOCTH Xy , IIPUYEM 3aKOH

JBUKEHMS 3a/1aH B BUAE X = asin(kt+¢), y = bsin(kt+ &) +c, TI€ a,b,s,5,c - TH0ObIE

IIOCTOSIHHBIE TapaMeTpbl. Halitu cuity, moa AeicTBUEM KOTOPOU MPOUCXOIUT
9TO IBUKEHHUE.
a) F=m(x+y)i , 0) F (Xl+yj) B) F =-mk’, roe I =Xi +Yj,
r) F=-mk’fF +mkcj, 1) F =mk*(sinkt+c)F.

2. OnpenenuTts nepruoja CBOOOIHBIX KOJI€OaHUM Tpy3a MacChl M , 32KaTOro MEXIy

JBYMSI IPY>KUHAMHU C Pa3HbIMU KOAhDUIIMEHTaMU Cq U Cp.

2
a) T =27 |——; 6)T == e .

; —_—
C,+C, VG +C, G +C,

(A 27
)T =2z |22 _; T =" J(c,+c, .
) d m(c, +¢,) ) m R

3. CocraButh QpyHKIHIO Jlarpanxa s IByX 3apsOKEHHBIX YaCTHII,
B3aMMOJICHCTBYIOIIMX 1O 3aKOHY KyinioHa. BeIpa3uTe ux uepes3 KOOpIUHATHI
LIEHTPa MAacC U OTHOCUTEIIBHBIX KOOPAUHAT.

MR?  ut MR? MR?  uf
a) L= ﬂ__g; 0) L= _ﬁ; B) L= ﬂ__g;
2 2 r 2 r r 2 r
32 22 MRZ r~.2
r) L:MR _}_ﬂ; I[) L= +‘u__g
2 2 2u 2 r
rme M=m +m BELILULT
=m 7 2 m, +m,

4. Haittu ¢pynkiuto ['aMuabTOHA 711 MATEPUAIBHON TOYKH B CHEPUUECKUX
KOOPJIWHATAX r,0, ¢

~ 1 ., P2 . . a0 A
a) H:%(Pr2+;‘;+P¢2)+U(I‘,6’,(0); 0) H=2i(Pr2+P92+P¢2)+U(r’9’¢);
r m

. 1 .. P2 P2 - 1., P? 52
B H:— P’ +—2 +-2)+U(r,0,0); r) H=—P*+-%+——2—
) (P; 2 2) (r,0,p) ) 2m( 2 rsin29)
p? p2
1) H——(P2+—+ )+U(r,9 ?)
I” 7"Sl

5. Hauitn BBIPpAXKCHHUC IJIA I[eKapTOBOI/I KOMIIOHCHTEI |\7| « MOMCHTA NMITYyJIbCa
qaCTHUIBI B HHHHHI{queCKOﬁ CUCTCMC KOOPpAHHAT r,¢,Z

a) M, =m(rz—zf) —mrzpcos o 0) M, =msing(rz — zf) - mrzg;
0) M, =m(rz—zr)—mrzg; r) M, =msing(rz — zf) —mrzgcos ¢ ;
1) M =mzfpsing—mrzg
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Bapuanr 6

1. Ha nokosimryrocs MaTepraibHYIO TOYKY Macchl M B MOMEHT BpeMmeHu t=0,
HAuYMHAET JCHCTBOBATh CUJIA, MPOEKIIUS KOTOPOH Ha OCh X BBIPAXKACTCS
3aBUCUMOCTBIO P, = Psin wt. Haiitu 3akoH nBmxeHusd. HayanbHble yClIoBHA

t=0, x(0)=0, [X(0)=0.

a) mx =P, sinat, 0) X =Lzsina)t, B) X =L2(a)t—sina)t),
Maw Maw
r) mk=+p°—p2sinat, mg) X= pz;

Mo

2. Haiitn ypaBHeHHE MPSIMOIUHEHHOTO ABM)KEHUS TOYKHA MAcChl M, HAXOSAIICHCS
MOJT IEHCTBUEM BOCCTAHABIIMBAIOMICH CHITbI Q=-CX W MOCTOSTHHOMU cuibl F,. B

HaudanbHbIM MoMeHT t=0, x, =0 u %, =0.

a) x=F,cosat; 0) x:i(l—coswt), B) X=-F,cosat —Q
c

r) x=F,1-cosat) n) Xz%(l—COSa)t),

3. CocraButh GyHKIUIO ["aMunpTOHA 17151 ABYX 3apSXKEHHBIX YACTHUI]
B3aUMOJECUCTBYIOIINX MO 3aKOHY KyinoHa. Beipazute ux yepes3 KoopAnuHATHI

OCHTpa MaCC U OTHOCUTCIIbHBIC KOOPAHNHATHI.
2 2 2 2 2

P> P« P’ P« p a
_+___- 6 _+_+_. N
D om T 2. T Yo 2 P aman v
2 2 2
G P a0 P a
2(IM+pu) r 2M 2u r
mm
e M = - 12
A MM, m, + m,

4. Haittu ¢pysakiuto ['aMuabTOHA 711 MATEPHAIBHON TOYKH B IIMUTMHIPUISCKUAX

KOOpJIUHATAX r,p,Z
52

a) K= - (B +P2); 6) H= s (Btes B +U(rp.2);
om~ e 2m r

B) H =i(f>2+i+fﬂ)+U(r 0.2); 1) H=—P?+U(r0,2)
2am- " 2r? 7 R 2m ' i
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. 1 P2 P* .

) H =%(7r+r—¢;+ P2)+U(r,p,2)

5. Haiiti aGCOMOTHYO BETMYMHY MOMEHTA UMITYJIbCA YACTHUIIHI B CPEPHICCKIX
KOOPJIMHATAX r,0, ¢

a) M? =m’r?(0” +¢°); 0) M2 =m?r*(6* +¢*sin’0);
B) M? =m’r* (0% +¢°); r) M?=m’r?(*+¢?)
Bapuanr 7

1. HaiiTu cKOpOCTh U YCKOPEHHE TOYKU B HIUJIUHAPUYECKOW CUCTEME KOOPIUHAT

(p.0.2)
a) v =p; L, =pP; L, =12, L= P+ Pl + 22,
. .2 1d, ,. . iy
wp=p—p¢;a@=;aﬁp¢ﬁ=p¢+&wnaa=t
0) v, =p+v,; L, =pP+pp; v, =2+, B)v, =0, v, =¢, v,=1
@0, =p+0,, ®,=pP+pP, 0, =7+t w,=0, o,=¢, w,=1
o, =p, v,=pe, v, =1 mo,=0, ¢ ,=pp, v,=1
®,=p, ®,=pp+pp, 0,=1 ®,=0, o,=pp+2pp,
w, =7

2. OmnpenenuTh Mepruoa OJHOMEPHOTO ABMIKEHUS YaCTHUIBI M ¢ 3Hepruei E B

NOTEHIMAJBHOM IIOJIE BUJA U =-— UZO , -U, <E=<0.
ch”axX
E 2E
a) T=27~\2mE; )T =2x,]— ; B) T =2mx.|— ;
m m

2m T 2m
T=27 /M. T [2m .
r) E DT =\ TEl

3. Haiitu pynkuuro Jlarpanka MaTeMaTH4ECKOTr0 MasgsTHUKA MacChl M U JUTUHBI /
TOYKAa MMOJABECA KOTOPOTO IBUKETCS B TOPU3OHTAIBLHON TIJIOCKOCTH 110 3aKOHY
X=X(t).

2 2
mv me® | r
a) L=—+mgh ; 0) L=—¢" +mglcosp—mxlsing ;
2 2
.2 . . 2 2 m|2 ) .o .
B) L =mx"+2mlxpcose+ml<p*; r) L:T(p +mglgsing
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ml*> _, . mx?
) L=T¢) +m|X(0COSg0+T+mg|COS§0

4. Cwuna Ha3bIBaeTCs MOTECHIIMAILHOM, €CIIN:
a) OHAa 3aBUCHUT OT KOOPJMHAT U yJIOBJICTBOPSICT TpeOOBaHUIO divF (F) =0.
0) oHa HE 3aBUCHUT OT KOOPAWHAT U F(F) =0.
B) OHA 3aBHUCHUT TOJIBKO OT KOOPJWHAT U YIOBJICTBOPSET TPEOOBAHUIO rotF (F) = 0.
I') OHA 3aBUCHUT OT KOOPJAUHAT U (ﬁ(r)?): 0.
1) OHA HE 3aBUCUT OT KOOPJUHAT U %ﬁr) =0.

5. CuioBoe 1oJie Ha3bIBACTCS MOTEHIIMAIBHBIM, €CITM HANPS>)KEHHOCTh MOJI E
YAOBJIETBOPSIET TPEOOBAHUIO:

a)[(Edr)=0.  6) ro€=0. ®) dvE=0. 1) EM=0. x) Z—'f ~0

71.3.4. Temamuka KOHMPOJIbHBIX PAOOM.

no

7.4.

JlnHaMUKa CHCTEMBI MaTEPUAJIBHBIX TOYEK.
Vpasuenus Jlarpamxka 1" u 2" pona.
Teopema 00 U3MEHEHHWH KOJMYECTBA JBMKEHMM MAaTEpUaIbHOW TOYKH.
Teopema 00 U3MEHEHNH MOMEHTA KOJIMYECTBA JIBHXKEHHUS.
Konebarenbuble  aBuxkeHus. CBoOOgHbIE  KosieOaHusd.  BbIHyKIeHHBbIE
Kose0aHusl.

Kanonunueckue ypaBueHus ['amunbroHa. IHTErpansl IBUKEHUS.

MeToauyeckue MaTrepuaJibl, ONpeaessilolIMe MPOUeaypy OUCHUBAHUSA
3HAHUN, YMEHHMH, HABBIKOB MW (MJM) ONbITA JeATEJbHOCTH,
XapaKTePU3yIIHUX 3Tanbl GOPMHUPOBAHUS KOMIIETEHIIUI.

OOmuit pe3yapTaT BBIBOAUTCS KaK HHTErpajibHash OIEHKA, CKJIAJIbIBAIOIIAsl W3

TEKyIIero KOHTpoJis - 50% u npoMexyTodHoro KoHTpoJist - 50%.

Tekymui KOHTPOJIb IO JUCHUIUIMHE BKIIFOUAET:

JIekuun
® TIOCCIICHHE 3aHATHH — 10 6ayuioB,
® aKTHUBHOE yJacTHE Ha JICKIHIX — 15 Oannos,
® YCTHBIH OMPOC, TECTUPOBAHUE, KOJUIOKBUYM — 60 Gamos,
® 1 jp. (ToKIaabI, pedeparts) — 15 6ammnos.
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[IpakTrueckue 3aHATUA

® [IOCEIICHUE 3aHATUN — 10 6amos,
® aKTHUBHOE y4acTHE HA MPAKTUUYECKUX 3aAHITHUIX — 15 6annos,
®  BBINOJHEHUE JOMAIIHUX pabOT — 15 6annos,
® BBINOJHEHHE CAMOCTOSITENIbHBIX PadoT — 20 6annos,
® BBINOJHEHUE KOHTPOJILHBIX padOT — 40 6anos.

HpOMC)I(YTOIIHBIﬁ KOHTPOJIb 110 AUCHUIIIIMHC BKIIIOYACT!

® YCTHBIN ONpOC — 60 6amnos,
® MKMCHbMEHHAsl KOHTPOJIbHAsA paboTa — 30 6amnos,
® TECTUPOBAHUE — 10 6amnos.

Kpurepumn oeHok Ha 3K3aMeHax
B sk3aMmeHanMoHHBIN OWUJIET PEKOMEHIYETCsS BKJIIOYATh HE MEHee 3 BOIPOCOB,
OXBAaTHIBAIOIIMX BECh MPOUACHHBIM MaTepHall, TAKXKE B OuieTax MOryT OBbITh 3a/lauu
u mpuMepbl. OTBETHI Ha BCE BONPOCH! OLleHUBarOTCA MakcumyMm 100 6asnamu.
Kpurtepumn onenok cneayroiue:

— 100 0an0B - CTYZEHT TNIyOOKO MOHUMAEeT NPOWJEHHBIM Marepuai, OTBEYaeT
YEeTKO U BCECTOPOHHE, YMEET OLEHUBATh (PaKThl, CAMOCTOSATEIBHO PACCYKIAET,
OTJIMYAETCS CIIOCOOHOCTBIO OOOCHOBBIBaTb BBIBOJABI M Pa3bACHATH HX B
JIOTUYECKOM MOCIE0BATEIBHOCTH.

— 90 6aJ1J10B - CTYJICHT TJIyOOKO MOHUMAET MPOMICHHBIN MaTepHall, OTBEYAET YETKO
U BCECTOPOHHE, YMEET OLIEHUBaTh (AKTBI, CAMOCTOSATEIBHO PACCYXKAAET,
OTIIMYAETCsl CIOCOOHOCTHIO OOOCHOBBIBATH BBIBOABI M PAa3bsCHATH HX B
JIOTUYECKOM MOCIEI0BATENBHOCTH, HO JIONYCKAET OT/IETbHbIE HETOYHOCTH.

— 80 0a/1J10B - CTYZIEHT INIyOOKO MOHMMAET MPOMIEHHBIN MaTepHall, OTBEYAET YETKO
U BCECTOPOHHE, YMEET OLIEHUBAaTh (PAKTBI, CAMOCTOSITEIbHO pacCyXJaerT,
OTJIMYAETCs CIIOCOOHOCTBIO OOOCHOBBIBaTH BBIBOJBI M Pa3bACHATH HX B
JIOTHYECKON TMOCJEeI0BaTENbHOCTH, HO JOMYCKAaeT HEKOTOpble OMIMOKH OOIIero
XapakTepa.

— 70 6am10B - CTyIEHT XOPOIIO TTOHMUMAET MPONUJIEHHBIN MaTepHall, HO HE MOXET
TEOPETUYECKH 0OOCHOBBIBATh HEKOTOPHIE BHIBOBI.

— 60 0amIOB - CTYIEHT OTBEYAeT B OCHOBHOM IPABUIIBHO, HO YYBCTBYETCS
MEXaHUYECKOe 3ay4YrBaHUE MaTepuana.

— 50 0anJ10B - B OTBETE CTYACHTa UMEIOTCS CYLIECTBEHHBIE HEJOCTATKH, MaTEepHall
OXBa4eH «IOJIOBUHYATO», B PACCYKICHUIX JOIMYCKAIOTCS OIIMOKH.

— 40 0annoB - OTBET CTYJEHTA MPABWICH JIMIIb YaCTUYHO, MPU Pa3bSICHEHUU
MaTepHuaia JOMyCKalTC CEpPhe3HbIE OLIMOKH.

— 20-30 6anI0B - CTYJIGHT MMEET OOIlee MpEJICTaBICHUE O TeMe, HO HE YMEeT
JIOTHYECKH 000CHOBATh CBOU MBICIIH.
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— 10 6a1J10B - CTYJAEHT UMEET JINILb YACTUYHOE IPEICTABIEHUE O TEME.
— (0 0a/JI0B — HET OTBETA.

DTH KPUTEPUU HOCAT B OCHOBHOM OPHMEHTHPOBOYHBIN Xapaktep. Ecnu B Ommere
MMEIOTCA 3a7]a4l, OHU MOTYT OBITh 00JI€€ YETKUMM.

Ilkasa auanasoHa /Ui NepeBOa PEHTHHIOBOIO 0ajia B «S»-0aJIbHYIO
cUcTEeMYy:

«0 — 50» 6amIoB — HEYIOBICTBOPUTEIHHO
«51 — 65» 6aJIOB — YAOBIETBOPUTEITHHO
«66 - 85» 6aI0B — XOPOIIO

«86 - 100» 6amI0B — OTIUYHO

8. IlepeyeHb OCHOBHOW M JONOJHHUTEJIbHOH Y4eOHOW JIUTEPATYPHI,
HE00XO0AMMOM /1JIsl OCBOCHUS JUCHUILIAHBI.

@) OCHOBHAas Tumepamypa:

1.

Tlonnpereiin I'., Yapnz I1. Ilyn, /xon Cadrxo Kmaccuueckas mexanwka / I'.
TlNonacreiin, Yapms I1. Ilyn, Jxxon Cadro. — M.: MHCTUTYT KOMIBIOTEPHBIX
uccienosaunii, 2012.

byrenun H.B., Jlyun SI.JI., Mepkun [I.P. Kypc Teopernueckoit mexaHuku /
H.B. byrenun, S.J1. JIynu, JI.P. Mepkun. — 11-e uzg., crep. — Jlann, 2009. —
736 c. - ISBN: 978-5-8114-0052-2

OnbxoBckuit H.M. Kypc Teopetnueckoir Mmexanuku miusi ¢usukos. /| H.U.
OnbxoBckuii. — M.: Jlaus, 2012.

Janpay JILJ., JIupmmy EM. Mexanuka / JI.. Jlanpay, E.M.JIupmmi. — M.:
Hayka, 2007.

byrenun H.b. Bpenenue B anamutuueckyio mexanuky / byrennn H.b. — M.:
Hayxka, 1997.

OnbxoBckuit  H.M., IlaBnenko FO.I'., KyssmenkoB JI.C. 3amauun 1o
TeopeTudeckor Mexanuke ais ¢pusukoB. / H.M. OnbxoBckuit, }O.I'. [TaBienko,
JI.C. Ky3bpmenkoB. — M.: Jlans, 2008.

Memepckuit 1.B. COopHuk 3amau mno Tteopernueckoil mexanuke / W.B.
Memmepckuii. — CII6.: Jlans, 2010.

bate M.U., [xanemunze [.1O., Kens3on A.C. Teoperudeckas MeXxaHUKa B
npumepax u 3amadax / M.U. bats, ['.10. Ixxanemunze, A.C. Kenb3on. — M.:
Jlanw, 2013, — 1. 1-2.
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http://www.ozon.ru/person/340918/
http://www.ozon.ru/person/19643046/
http://www.ozon.ru/person/340918/
http://www.ozon.ru/person/19643046/

9.

JLT'. I'peuxo, B.1. CyrakoB u ap. COOpHHK 3a/1a4 MO0 TEOPETHUECKOM (pusmke /
JL.I'. I'peuxo, B.W. CyrakoB u ap. — M.: Beicias mkoia, 1984r.

0) OonoaHumenibHas TuUmMepamypa:

1.

Hpour B.U. u ap. Kypc Teopernueckort mexanuku / Jponr B.W.; mox pen.
Konecnukosa K.C. , 3-e u3n., crepeotuns. — M.: MI'TY umenu H. 3. baymana,
2005. — 736 c.: un. — (MexaHuka B TeXHUYECKOM yHUBepcuTeTe, 1. 1).
XKypasies B.®. OcHOBBI TeopeTHyeckold MexaHWKH: ydeOHuK / B.D.
Kypasnes —M.: OUZMATIINUT, 2008. — 304 c.

MemepsskoB B.b. Kypc TeopeTndeckoii MexXaHUKH: Y4eOHHK /| B.B.
MemepsikoB — M.: U3n-Bo YMIL XXIAT (Mapuipyt), 2012. — 281 c.

[TaBnenko FO.I'. Jlekuuu no teopernueckoii mexanuke / FO.I'. [laBnenko — M.:
®usmataur, 2002. — 392 ¢. — ISBN 978-5-9221-0241-4

[TaBnenko 1O. I'. 3agaun no teopernueckord mexanuke / FO.I'. [laBnenko — M.:
®duzmariut, 2003. — 536 ¢. — ISBN 978-5-9221-0302-2

BeperennuxoB B.I'., Cunuiibin B.A. Teopetnyeckas MmexaHuka (JOTOTHEHUS K
obmmmM pasaenam) / B.I'. Beperennukos, B.A. Cunuipin — M.: ®usmariur,
2006. — 416 c. — ISBN 978-5-9221-0703-7

KupcanoB M.H. PemeOnuk. Teoperndeckas mexanuka / M.H. Kupcanos — M.:
dusmataur, 2007. — 384 ¢. — ISBN 978-5-9221-0748-8

9. Ilepeuenb pecypcoB HUHGPOPMANMOHHO-TEJIEKOMMYHHUKALIMOHHOM
cetu « MHTEpHET)», HEOOXOAUMBIX [IJIsl OCBOCHUS TUCUUILIUHBI.

=

~No o

MesxayHapoaHas 06a3a JaHHbIX SCOPUS hitp://www.scopus.com/home.url
Hayunbie KYpHAITBI u 0030pbI U31aTEeIILCTBA Elsevier
http://www.sciencedirect.com/

Pecypcol Poccuiickoii anektpoHHON OubOmuorekn Www.elibrary.ru, Bxirodas
Hay4HbIE 0030pbI )KypHaa Ycrexu pusmdeckux Hayk Www.ufn.ru
PernonanpHbii pECYPCHBIN Lentp 00pa3oBaTeNbHbIX pecypcoB
http://rrc.dgu.ru/

DnekTpoHHbIe pecypehl M3naTenberBa «Jlanwy http://e.lanbook.com/
http://physweb.ru/db/section/e190500000

DOnekTpoHHass OWONMOTEKa MeXaHUKO-MaTeMaruyeckoro ¢akynbrera MIY
http://lib.mexmat.ru/

Hayuno-o0pa3oBatenbHbii mieHTp pu MUAH http://www.mi.ras.ru/
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http://www.knigafund.ru/books/106343
http://www.knigafund.ru/books/106343
http://www.knigafund.ru/authors/21855
http://www.knigafund.ru/authors/5979
http://www.knigafund.ru/authors/5979
http://www.scopus.com/home.url
http://www.sciencedirect.com/
http://www.ufn.ru/
http://rrc.dgu.ru/
http://e.lanbook.com/
http://physweb.ru/db/section/e190500000
http://lib.mexmat.ru/
http://www.mi.ras.ru/

10. MeToguueckue YyKa3aHusi Uil OOY4YalOIIMXCS IO OCBOEHHIO
TUCUMIIIMHBI.

HepequL y‘IC6HO-MeTOI[I/I‘{€CKI/IX MaTCpHuaJIoB, INPCAOCTABIIAACMbBIX CTYACHTAM
BO BpCMA 3aHSITHH:

- pabouue TeTpaau CTYJICHTOB;

- HarJISAHBIC TOCOOUS;

- CJIOBapb TEPMHUHOB,

- T€3MUCHI JICKLIUH,

- pa3aTOYHBIA MaTEPUAIl 10 TEMATUKE JIEKIUM.

OnTuManpHBIM ITyTEM OCBOEHUS JTUCLHUILIMHBI SBISIETCSA MOCEIIEHNE BCEX JIEKIUMI
Y CEMHHAPOB, BBINOJHEHUE NIPEMIAracéMbIX 33JJaHUN B BUJE 33Ja4, TECTOB U YCTHBIX
BOIIPOCOB.

Ha nekumsax pekoMeHayercs JesATeNbHOCTh CTyIeHTa B (opMe aKTUBHOIO
CIIyllaHus, T.C. IPEAIOJIAracTcsi BO3MOXHOCTH 33JaBaThb BOIIPOCHI HA YTOYHEHHUE
IIOHUMaHUsl TEMbl U PEKOMEHIYETCs KOHCIEKTHpOBaHuE JeKuuu. Ha ceMuHapckux
3aHATUSAX JEATEIbHOCTh CTY/AEHTA 3aKJII0YaeTCs B aKTUBHOM OOCYXKICHHWU 3ajad,
PELICHHBIX APYIMMU CTYJEHTaMHM, PEUICHUH 3a1ad CaMOCTOSATEIbHO, BBIIIOIHECHUHU
KOHTPOJIBHBIX 3aJaHui. B ciydae, eciii CTyZEHTOM IIPOIYLICHO JIEKHOHHOE WIIN
CEMUHAPCKOE 3aHATHE, OH MOXET OCBOUTH IPOMYLIEHHYIO TEMY CAMOCTOSTEIBHO C
OMOpOM HA IUIaH 3aHATHS, PEKOMEHIYEMYKO JINTEPAaTypy M KOHCYJIbTAaTUBHBIC
PEKOMEHIALMH [TPENOIABATEIIS.

[lepen mpoBeneHMEM DSK3aME€HA IIPOBOJAWUTCA KOJUIEKTHMBHAsA — ayJIATOpHAs
KOHCYJIbTALlMS, HA KOTOPOM JAOTCS COBETHI MO IMOATOTOBKE K 3K3aMeHy. B menom
PEKOMEHIYETCSl PETYJSIPHO MOCENIATh 3aHATHUS W BBIOJIHATh TEKYIIUE 3aJaHUs, YTO
00ecreyuT JOCTaTOUYHbIN ypOBEHb FTOTOBHOCTH K Caue 3K3aMeHa.

11.Ilepeyenb HMH(MOPMAIMOHHBIX TEXHOJIOTWH, HCIOJb3yeMbIX NPH
OCYIIECTBJICHHM 00pPa30BaTEJbHOI0 IMPOLEcca MO0 IMCHHUILINHE,
BKJIIOYAS nepeYyeHb NPOrpamMMHOIO odecneueHus! 7|
HH(POPMALMOHHBIX CIIPABOYHbIX CUCTEM.

1. TlporpammHoe oOecnieueHWe Uil JIGKIHWH, CPEACTBO  MPOCMOTpa
U300pAKEHUN.

2. IlporpammHOe oOecrieueHre B KOMITBIOTEPHBIN Kilacc, CPEACTBO MPOCMOTpa
n300pakeHuit, HTepHeT, e-mail.
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12. Onucanne MaTepHaIbHO-TEXHUYECKOH 0a3bl, He0OXOAUMOUN sl
oCylIecTBJIeHUsI 00pa30BaTeIbLHOI0 MPOLEeCcca Mo AUCHHUILTHHE.

JIEeKITMOHHBIE U TPAKTUICCKUE 3aHATH MPOBOJIATCS B ayJAUTOPHSIX (haKyIbTeTa.
TexHudeckue cpeacTBa OOydYeHHS, HCMOJb3yeMble B y4eOHOM mporiecce s
OCBOCHMSI TUCIIUTLTAHBI:
1. kommploTepHOE O00OpYAOBaHHE, KOTOPOE HCIONB3YEeTCSd B XOJE M3JI0KCHUS
JICKIIMOHHOTO MaTepuana;
2. TakeT IUIaKaTOB M TpadUKOB, WCIOIB3YEMBIX B XOJA€ TEKyIIel paboThl, a
TaKXKe JIJIs1 IPOMEKYTOUYHOTO W UTOTOBOTO KOHTPOJIS;
3. aJeKTpoHHas OubnroTeka Kypca u IHTepHeT-pecypchl — JJIsl CaMOCTOATEIbHOM
paboTHI.
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