MUHUCTEPCTBO HAVKHU U BBICIIIETO OBPA30OBAHUS POCCUICKOI
®EJIEPALTNH

degepajibHOE TOCYAAPCTBEHHOE ABTOHOMHOE
o0pa3oBaTe/ibHOE yUpe:KIeHUe BbICIIEro 00pa3oBaHus
«HauunonaJbHbIi uccaenoBareabckuii Huskeropoackmuii rocy1apcTBeHHbIH YHUBEPCUTET
um. H.U. Jlo6aueBckoro»

Ouznyeckuii hakyabTeT
Kadenpa Teopernyeckoit puzuku

YTBEPXIEHO

pemennem Yyenoro copeta HHI'Y

npoTokoia Ne 13 ot 30.11.2022 r.

Pabouasi nporpaMmma QuCUMILINHBI

KBaHToBasi MeXaHuKa

VYpoBeHb BbIcIIEro o0pa3zoBaHUs
bakanaspuar

HamnpasiieHnue moaAroToBKy / CIEHAIbHOCTh
03.03.02 - ®usuka

HampaBnenHocTs 00pa3oBaTeabHON TPOrPaAMMBI
MenunuHckas Gpusznka

®opma 00yueHus
OuHas

r. Huwxuanit HoBropona

2023 rox Hayajia MOATOTOBKHU



1. Mecto n nesu AucuunIuHbI B cTpykrype OIIOII

Jucnuniamna «KBaHTOBasg MeXaHHKa» OTHOCUTCS K 0a3oBoii yactu bl.b Gmoka bl
«JlucrummHbL (MOYITN )», SIBIISETCST 00SI3aTEILHOM IS OCBOCHHSI, TIPEIIOIAETCS HA TPEThEM
roay oOydeHwus, B mecToM cemectpe. OCBOCHHIO AMCIUIUIMHBI IPEAIIESCTBYET OCBOCHHE
TUCIUIUINH (Moxyner) «MaremaTukay, «TeopeTndeckas MexaHUKa», «ATOMHas (U3NKAY,
«DNEKTpOAMHAMUKAY», «MEeTObl MAaTEMATHUCCKON (DU3UKMY.

HCJII/I H 3a1a4Y1 OCBOCHHUA NUCHMUIIJIMHbI

HCJISIMI/I OCBOCHU AU CHUIIIINHBI «KBaHTOBas MEXaHUKa) SIBIISIOTCS:

- (bOpMI/IpOBaHI/IC Y CTYACHTOB COBPEMCHHOI'O IPCACTABJICHUA O METOJAaX KBaHTOBOI'O
OIIMCaHHuA ﬂBJICHPIfI, MMPOUCXOAAIINX HAa aTOMHBIX WJIN Cy6aTOMHI>IX MacmTaGax;

- OCBOCHHUC CTYyACHTAMU IMPAKTHUYCCKU BAXKHBIX MECTOAOB PCIICHHUA OCHOBHBIX THUIIOB 3aJ1a4
KBaHTOBOM MCXAaHUKH, aKTyaJIbHbIX IJId HOCJICIIYIOIHeﬁ cricnyuajin3aliu B pPaMKax
BBI6paHHOFO HalpaBJICHUS ITIOATOTOBKH.

2. Ilnanupyemble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE, COOTHECEHHBbIE ¢ MIJIAHUPYEMbIMU
pe3yJibTaTaMH 0CBOeHHs 00pa30BaTeIbHOM NPOrpaMMbl (KOMIIETEHIUSIMH BbIIIYCKHUKOB)

dopmupyemMblie IInanupyemMsble pe3yJbTaThl 00yueHus no Aucuuiinne | HaumeHoBanue oueHOYHOTO
KOMIIETCHM U (MoayJil0), B  COOTBETCTBMH €  MHAUKATOPOM | CpelcTBa
(xom, comepkaHue | HOCTHKEHHS KOMIETEeHIHH
KOMIICTCHITHH) Nupukatop pocrukenusi | Pesyiabrarsl 00ydeHus Jas NPOMEKYTOYHOMH
KOMIIETCHIM U 10 JUCHMILINHE TeKywer | arrecTauuu
(xon, coepIKaHue 0
HMHNKATOpa) KOHTPOJI
A
ycneBae
MOCTH
OIIK-1. Cnocoben OIIK-1 Jlemoncmpayus (OIIK-1)  3name  ocnognvie | Teopemuu | 1.
npumensams 6azosvle | cnocoGHOCMU NPUMEHAMb NONONHCEHUA, MOUHO peuiaemvle | ecKue Hnousudyans
3HAHUA 8 obaacmu bazoevie 3HaAHUA 6 oOnacmu  |modenu, a 80NpPOCHI Hoe cobecedosaHie.
Qusuxo- QUBUKO-MAMeMAMUYeCKUx u  |MaKdice nPUOIUIHCEHHbIE MeMOObl 2. Bunonnenue
MAMEMAMUYecKux u (unu) ecmecmeenHbIX HAYK 8 |KBAHMOBOU MEXAHUKU NPaKmMu4ecKux
(unu) ecmecmeennvix | cghepe ceoeli (OIIK-1) Vmemv npumensmo 3a0anutl.
HayK 6 cgepe ceoeti npogeccuonanbholl NONYUEHHYIO  MeopemuiecKkyio
npogeccuoranvbHou deamenbHoCmu 6a3y 6 obnacmu K6aHMo8ou
desmenvbHoCcmu usuku ons peuwenus
npogheccuoHaATbHbIX 3a0au.
(OIIK-1) Bnademv Hagvikamu | 3adauu
pewenus
OCHOBHbBIX MUNO6 3a0aH, .
mpeobyouux npuenevens Sauém:
Memoo08 KEAHMOBOU MeXaAHUKU Konmponvnuie
3a0auu

3. CTpykTypa H coaep:kaHue TUCHUTLTUHBI

O6beM aucuunianHbl « TeopeTndeckas MEXaHUKa» COCTaBISET 5 3a4E€THBIX
enunull, Bcero 180 vacos, u3 kotopeix 114 yacoB cocTaBisieT KOHTaKTHas padboTta
oOyuaromierocss ¢ mpenojaBareneM (3 yaca — MEpPONPHUATHS MPOMEKYTOUHOM
aTTectanuu; 64 Jaca 3aHATHUS JIGKIIMOHHOTO TUMA, 48 4acOB 3aHATUSCEMUHAPCKOTO
TUna (IpaKkTUYECKUE 3aHATHS), B TOM YHUCJIE 2 4Yaca — MEpPONPUSTUS TEKYIEro
KOHTPOJISI yCIeBaeMOCTH), 66 dYacoB coOCTaBIsieT caMOCTOsATelIbHas padoTa
obyugatomerocst (30 gacoB camocTosTenbHas paboTa B TEUCHHE CEMECTpa,

36 wyacoB camocTosTenpHas paboTa TpU TMOATOTOBKE K MPOMEXKYTOYHOU
aTTECTallUHN).




3.1 TpynoeMKOCTb THCHUTLIUHBI

OO01mast Tpy10eMKOCTh 7

Yacos 1o yueOHOMY TUIaHy 252

B TOM 4YHCJIC

ayTUTOPHBIC 3aHATHS (KOHTaKTHas paboTa):

- 3aHATHA JIEKIIHOHHOI'O THIIA 64
- 3aHATHS TPAKTUYECKOTO THUTIA 48
camocCTosATeNIbHas paboTta 84
[TpomexyTouHas arTecTanus 6 cemecTp — PK3aMeH

3.2 Conep:xaHue TUCIUIINHBI

B TOM 4HUCIJIC

KOHTaKTHasA padora (padota Bo
B3aHMO/IefiCTBUH € MpenoaaBarTejieM) B
TeyeHHe ceMecTpa, 4achl,
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1. YpaBHeHus 1BUKEHUSI. 12 5 4 — 9

BzaumoperictBus B mpupoe.
Mexannueckoe nBuxenue. Cucrema
orcueta. Cuibl. 3akoHsl HploTOHA.
3aKOHBI COXPaHEHUS B HBIOTOHOBCKOM
mexanuke. [Ipsimas u oOpaTHas 3agaun
MexaHuku. [Ipenensl MpUMEHUMOCTH
KJIACCUYECKOU MEXaHUKHU. OyHKIMS
Jlarpanxa cucTemMbl MaTEPUAIBHBIX
TOYEK B JIEKAPTOBBIX KOOpAUHATAX.
O0600111eHHbIE KOOPAUHATHI M CKOPOCTH.
@®yuknus Jlarpanxka B 0000111€HHBIX
KoopauHartax. [[pyHIun HauMeHbIIETO
JercTBys. YpaBHeHus Jlarpanxka.
O060061eHHbI nMIysbe. CBoiicTBa
KOBAapHaHTHOCTH ypaBHeHM Jlarpanika.
CgoiictBa ¢pynkuuu Jlarpanxa. @yHKIus
Jlarpan»ka HE3aMKHYTOU CUCTEMBI.

2. 3aK0HBI COXpaHeHHS. 12 5 4 — 9
WHTerpansl qBUKEHUS MEXaHUIECKIX
CUCTEM. I/IHTera.HBI JABMOXXCHUA,




CBSI3aHHBIE C CHMMETPHEH MPOCTpaHCTBA:
MEXaHUYeCKasl SHEPTUsl, UMITYJIbC,
MOMEHT UMITYJIbCa. 3aKOHBI
peoOpa3oBaHUs UHTETPAIOB ABMKCHUS
(MexaHuuecKasi JHEprusi, UMITYJIbC,
MOMEHT UMITYJIbCa) MPHU MEePEeXoie OT
OJHOM MHEPUHUAIBHOW CUCTEMBI OTCUYETA
K Ipyrol ”HEpIUMAIbHOU CUCTEME
orcuera. LlenTp unepuum.
DOopMyIUPOBKA U CMBICII TEOPEMBI
Hérep.

3. HHTerpupoBanue ypaBHeHHit
JABUKCHHS.

[Tpunuun otHocutenbHoCcTH ["anues.
OOpaTUMOCTh MEXaHNYECKOTO
IBIOKEHUA. Mexannueckoe noaooue.
Teopema o cpeAHUX dHEPrusx (Teopema
BupHasa). OTHOMEPHOE JBUKECHHE.
JIBm>xeHue BOIM3HM TOYKU IIOBOPOTA.
[Tepuon xonebanuit st GUHATHOTO
JBUKECHMS, €r0 3aBUCUMOCTb OT ITOJIHOM
MEXaHUYECKOM YJHEPTUU.

12

4. Pacniaabl ¥ CTOJIKHOBEHUS YaCTHIL.
3amaya o IBMKEHHUH JIBYX Tell.
IIpuBenennas Macca. LleHTpanbHble
CUJIOBBIE 1OJIsL. DPPeKTUBHAS
noTeHuuanbHas sHeprus. [lanenue
YyacTHUIl Ha LIEHTp NoJjs. /[BuxkeHue B
KYJIOHOBCKOM MoJie. 3akoHbl Keruiepa.
WHTerpupoBanne ypaBHEHUN JBUKEHUS
B LIEHTpaJabHOM moJie. Tpaekropus
YaCTUIIbI, CBOMCTBA TPAEKTOPHH.
CaMonpou3BOJIBHBIN pacnaj 4acTULl.
PaccesiHue yacTull Ha HEMOABM)KHOM
cuinoBoM nentpe. JuddepenunansHoe
7 (PEeKTUBHOE CEUCHHUE PACCESHHUS.
PaccesHue B KyJIOHOBCKOM TIOJIE.
®dopwmyna Pesepdopaa.

12

5. MaJjble KoJie0aHusl.

JluneliHple Koj1eOaHUS CUCTEM C OTHOH
CTEIEHBIO CBOOOIBI: CBOOOIHEIE,
BBIHYKICHHBIE, KOJIEOaHUS TTPH HATTMYUU
CHJI BSI3KOTO TPEHHS. DJIEMEHTHI TEOPUH
AHTaPMOHHUYECKUX KOJICOAHUI CUCTEMBI C
OJIHOM CTeIEHbI0 cBOOOE!L. [ToHATHE O
napamMeTpuuecKoOM PE30HaHCE.
JlarpankuaH CHCTEMBI C HECKOJIBKUMHU
CTETEeHsIMHU CBOOO/IbI B JINHEHHOMN TeOpHH
konebanuii. Kinaccudukarus cocTossHmiA
PaBHOBECHUSI CUCTEMBI. Y paBHEHUS
JIBIDKCHUSI B PEKUME MaJIbIX KOJIeOaHUi
u ux pemeane. CoOOCTBEHHBIC YaCTOTEHI.

13

10




HopmanbHbie konebaHus 1 HOpMaJIbHBIE
KoopauHatel. DyHkius Jlarpanxa
MHOTOMEPHOU KOJIeOaTeTbHOW CHCTEMBI
B HOPMAJIbHBIX KOOPJIUHATAX.
BriHyxieHHbIe KOJIEOaHHS CUCTEM C
HECKOJIbKUMH CTEMEHSIMU CBOOOIBI.
Konebanus TMHEWHBIX IIETOYEK:
JIMHENHBIE U HEeJINHEWHBIE.
KoMOuHa1oHHbIE 4aCTOTHI.

6. /IBuskeHne TBEPAOTO TeJia.
Kunemaruka TBEpIOrO TENA.
MrHoBeHHas OCb BpallleHUs.
Kunerndeckas Heprus TBEpAOTO Tela.
Tenzop unepur. MOMEHT UMITyJIbCa
tBEpaoro tena. Oynkuus Jlarpanxka u
yYpaBHEHUs JIBUKEHHUsI TBEPIOTO TeEIA.
Oyukuus Jlarpanxka u ypaBHeHUS
JIBUJKCHHSI MATEPUAIILHON TOYKH B
HEUHEPLUAIbHON CUCTEME OTCUETA.
Cwibl uHEPIMH. 3aKOHBI
npeoOpa30BaHuUs UMITYJIbCA, MOMEHTA
MMITYJIbCA U MEXAaHUYECKOW dHEPIUH IIpU
IIEPEX0/Ie OT UHEPLIUATIBHON CUCTEMBI
OTCYETa K PABHOMEPHO BPAIAIOIIEHCS.

12

7. KanoHu4ecKkue ypaBHeHHU .
®yukuusa ['amuinbrona. Kanonnueckue
ypaBHeHus ["amunbToHa. UHTETpasibl
JIBIDKEHUS B TAMUJIBTOHOBCKOM
mexanuke. CxkoOku [Tyaccona u ux
cBoiicTRa. JlelicTBHE MEXaHUYECKOU
CUCTEMBI KaK (PYHKIIMS KOOpIUHAT U
BpeMeHU. YpaBHeHue ['amunbToHa-
SxoOu. da3zoBoe MPOCTPAHCTBO U
¢dazoBbie TpaekTOopuH. Teopema
JInyBuss. Anuabatudeckue
WHBAapUAHTHI.

12

8. CnennanbHas Teopust
OTHOCHUTEJLHOCTH. PeiAiTHBHCTCKAS
KHHeMaTHKAa.

[IpuHIMIT OTHOCUTEIBHOCTH DWHIITEHHA.

4-yHTEpBall, €r0 HHBAPUAHTHOCTD MIPH
Mepexoie OT OJHON MHEPUHATBHOMN
CUCTEMBI OTCYETA K JPYTOM.
Knaccudukanus coObITHii: BpeMEHH- U
IPOCTPAHCTBEHHOIO100HBIE HHTEPBAJIBI.
[Tpeo6pazoBanus Jlopenua. JIopeHeBo
COKpallleHHE JUITMHBI. JIopeH1eBo
3amemienne. CoOOCTBEHHOE BpeMsI.
PenstuBuCTCKOE CIIOKEHNUE CKOPOCTEM.
4-BeKTOPHI, 4-TEH30pHI.

10

9. PeiaTUBHCTCKAsA TUHAMHUKA.
[IprHIIMIT HAUMEHBIIETO AECUCTBUS IS

10




CBOOOTHON YaCTHIIBI B PENIATUBUCTCKOM
Mexanuke. Oynkuuu Jlarpanxa u
["amMunbTOHA CBOOOAHON PEIATUBUCTCKOM
YaCTULbl. DHEPTUs U UMITYJIbC
PENATUBUCTCKON YaCTULIBI.
YetbipexmepHas (opMa pesiTUBUCTCKON
MEXAaHUKH. 4-CKOpPOCTh, 4-yCKOpeHue, 4-
cuia. 3aKOHbI COXPaHEHUsI SHEPTUU U
MMITYJIbCA B YETBIPEXMEPHOM BH/IE.
CTONKHOBEHHMS PEISATUBUCTCKUX YACTHULL.

B T.4. TeKymuii KOHTPOJIb 2 2 —

[IpomexyTouHas aTTecTalus — IK3aMeH

4. Obpa3oBaTesibHbIE TEXHOJIOTHH

1) UreHue neKIuii;

2) COMPOBOYXKICHKE JICKIIUI HAMCAHUEM U BBIBOJIOM (hOpMYJI, TOCTpOCHHEM rpadUKOB,
n300pakeHUEeM PUCYHKOB Ha JIOCKE;,

3) MeToMKa «BOMPOCHI K OTBETHIY;

4) BBITIOJIHEHHE MPAKTUYECKOTO 33/1aHKsI y JOCKH;

5) uHaMBUAyalbHAS pab0Ta HaJl MPAKTUYECKUM 3a/1aHHEM;

6) paboTa B mapax Ha/i IPAaKTUYCCKUM 33 JaHUEM;

7) paboTa B MaJIbIX TpyIIax HaJl MPaKTUICCKUM 3aaHUCM;

8) MeToMKa «MO3TOBOM HITYPM.

5. YuebOHO-MeTOIMUYECKOe o0ecnieuyeHne, GopMbl OPraHu3alMi U KOHTPOJISI CAMOCTOSITEIbHOM
padoThI 00y4aIOIIUXCS

CamocrosiTenpHas paboTa 00ydaroImMUXCs MPEAnogaraeT u3y4eHne KOHCIIEKTOB JICKITUH,
BBIICJICHHBIX pa3/IeJIOB OCHOBHOM JIUTEpAaTypbl, a TakXKe JIONOJHUTEIbHON JHUTEpaTypshl,
BBINIOJTHEHUE MPAKTUYECKUX 3aJaHui, OTBEYAIOUIMX HW3Y4aeMbIM pasjienaM IUCLUIUIMHBI,
MOATOTOBKY K IPOMEXKYTOUHOM aTTeCTalUH.

IlepeueHb OCHOBHOI M JIOTMIOJIHUTEIBHONW JIUTEPATYpPBI Ul CAMOCTOSATENBHOIO U3YUECHHUS
MIpHUBEJIEH B 1. 7 HacTosie Pabouelt mporpaMMbl JUCITUTUIMHBL.

KoHTposibHbIE BONPOCH! [UIsl MPOMEKYTOYHOW AaTTECTAllMM, INPUMEPHI NPAKTHYECKHUX
3aJlaHul puBeaeHb! B 1. 6.3 HacToswell Pabouel mporpaMMBbl TUCITUIUIMHEI.

6. (I)OHZI OLCHOYHBIX CPEACTB AJIH HpOMC)KyTO‘IHOﬁ aTrTeCTalluM 10 JMCIHHUIIJIMHE

6.1 Ilepeuyenr KOMNeTeHIHII BbIMYCKHUKOB 00pa3oBaTe/]bHOi MporpaMmbl, B
(popMmupoBaHME KOTOPBIX YYyBCTBYET IMCHHUILIMHA, ¢ YKA3aHUEM pPe3yabTAaTOB 00y4YeHUs!
(3HaHMii, yMeHUi, BiaJeHuii) npuBenéH Bbime (pa3gen 2). Huxke nmpuBeneHa tadumma
o0pa3oBaTe/IbHBIX JECKPHNTOPOB (OTJMYUTENbHBIX MPH3HAKOB YPOBHeill OCBOCHHUS

KOMIIeTeHIIHii)
HHauKaTo OINEHKA COOPMUPOBAHHOCTHU KOMITETEHIINUA
pbl
KOMITeTeHII Heynosnets |Y noBrnersoput OdeHp
IInoxo Xoporio OTnraHO IIpeBocxoano
un OpHUTEIHHO €JIBHO XOpOIIOo




B3gagus |OtcyrctBUe | YpoBeHB MunumanbHo |YpoBeHb YpoBeHb 'YpoBeHb 'YpoBeHb 3HaAHUI
3HAHUN 3HAHUN JIOIYCTUMBIA |3HaHUI B 3HAHUU B 3HAHUU B B 00BEME,
TEOPETHIECKO |HIDKE YpOBEHb obweme, obneme, o0BeMe, [TOJTHOCTHIO
rO MaTepHana |MHHUMAJIbH |3HAHMIA. COOTBETCTBYIO |COOTBETCTBYIO [HOTHOCTBIO  [cooTBeTCTBYyIOIIE

BIX Jomymeno meM meM COOTBETCTBYIO [M Iporpamme
WIH TpeOGOBaHUHA. |MHOTO mporpamMmme mporpamMMme  [mem [IOJITOTOBKH,
Nmenu HerpyOBIX MOATOTOBKU. |HMOATOTOBKU. [mporpamme  [mubo, Bo3amoxkHO,
HEBO3MOXHOC |MECTO OIINOOK. Jomyuieno Jomyueno MOATOTOBKH, [HpeBbIMIarONnieM
Th OLICHUTH rpyOble HECKOJIBKO HECKOJIBKO TOITyIIIeHbI ee. bes ommbok.
TIOJTHOTY OLINOKH. HerpyOBIX HECYILECTBEHH [0Ha-/1BE
3HAHHUH OILIHNOOK. BIX OIIMOOK. [HecyIiecTBEeHH
BCJIEJICTBHE bIX OIINOKH.
oTKaza
00yuarIeroc
s OT OTBETA.

Vwmenus |OrcyrctBue |Ilpu IMponemonctp |IIponemonctp |IIponemonctp [[IpoaemoncTpullpoaeMoHCTpHpPO
MHUHHUMAaJIbHBIX | pELICHUH MPOBaHBI MpPOBaHBI BCE |MPOBAHBI BCE [pOBAaHBI BCE  [BaHBI BCe
YMEHHUH CTaH/IapTHHI |OCHOBHBIC OCHOBHBIE OCHOBHBIE OCHOBHBIC OCHOBHBIE

X 3a7a4 YMEHHUS. YMEHHUS. YMEHHUS. YMEHHUS, ymeHus. Perens
WIn n/uim Pemenst Pemensr Bce  |PemeHsl Bce  [perieHsl Bce  [Bce OCHOBHBIE
BBIITOJTHEHHUH | TUTIOBBIC OCHOBHBIE OCHOBHBIE OCHOBHBIC 3a7a4qM ¥/ AN
HEBO3MOXXHOC |CTaHAApTHBI |3a7auu C 3a7auu C 3a7a4uu C 3a/1a4u C BBITTOJIHEHBI BCE
Tb OLICHUTH X HerpyObIMH  |HerpyOBIMH ~ |HEKOTOPBIMHU [OT/AENBHBIMH  [IpakTHYEcKHe
HaJIA9He MIPAKTUYECK |OMIMOKaMHU omudKaMu HeloueTaMH  [HECYIIECTBEHH [3a/1aHUs, B
yMeHui UX 33JIaHUH | Ku/Wu n/unu n/unu BIMU [OJTHOM 00BbeMe
BCJICACTBHE  |HE BBITIOJIHEHBI  |BBIMIOJIHEHBI  |BBIMOJIHEHBI  [HeZoueTaMu  [0€3 HEeJOYEeTOB.
OTKa3a MIPOAEMOHCT |Bce BCE BCE W/1In
o0yyaromeroc |pupoBaHBl |NPAaKTHYECKHE |IPAKTHIECKUE |IPAKTHIECKHUE [BHIIOITHEHEI
s OT OTBETa. |OCHOBHBIC [3alJaHuWs, HO [3aJaHus, B 3aaHus, B BCe
YMEHHUS. HE B TI0JIHOM  [HONTHOM TIOJTHOM [PaKTHYECKHE
menn oObeMe. o0BbeMe, HO o0BeEMeE, HO 3alaHKs B
MECTO HEKOTOpBIE C  |HEKOTOpHIE C  [oJTHOM
rpyOsIe HeloYeTaMH. |HeOOIbIIUME [00BeMe.
OIINOKH. HeJl0YeTaMu.
Hapiku |OtcyrctBue  |Ilpu Nwmeercs [ponemonctp |[Iponemonctp [[IpogemoncTpullponeMoncTpupo
(Bi1ajieHys) [BIaACHNA pemeHnu MHUHUMAJIBbHBIHN | IPOBaHBI MPOBAHBI [POBaHbBI BaH TBOPYCCKUI
MaTepHaloM |cTaHmapTHBI |Habop 6azoBble 6azoBble HaBBIKM [P [IOAXOA K
X 3a7a4 HaBBIKOB JIIsl |HAaBBIKM DX |HABBIKM IIPH  [peleHnu [peLeHnIo
WIH W/1u peuieHust peuieHuu peuieHuu HEeCTaHaPTHBI [HECTaAHAAPTHBIX
BBINOJIHEHUH |CTaHAAPTHBIX |CTaHAAPTHBIX |CTaHIAPTHBIX [X 3a1a4 W/WiM [3amay u/nnu
HEBO3MOXKHOC |CTaHAapTHBI |3a1a4 W/Wiv  |3a7a4 u/vid  |3a7ad W/uik  |[BBINOJIHEHWH  [BBITIOJIIHEHHUIO
Th OLICHUTH X BBINIOJIHEHHSI |BBINOJIHEHUN |BBIMOJIHEHUH [HECTaHAAPTHBI [HECTAHIAPTHBIX
HaJIMgue MPaKTHYECK |CTAHAAPTHBIX |MPAaKTHYECKUX |[TPAKTHYECKHUX [X [PaKTHYECKUX
HaBBIKOB WX 33/1aHUH  |TTPaKTHUECKUX |3aJaHuii ¢ 3agaHuii 0e3  [mpakTHdecKux [3amaHumii.
BCJIC/ICTBHE  |HE 3aJaHui C HEKOTOPBIMH | OIIHOOK U 3ananuii 6e3
OTKaza MIPOJIEMOHCT |HEKOTOPHIMH  |HEOYETaMH. |HEIOYETOB.  |OLIIMOOK M
o0yyJaromeroc |pupoBaHBl |HEIOYETAMH. HEI0YETOB.
1 0T OTBeTa.  |Oa3oBbIC
HaBBIKH.
Nmenn
MECTO
rpyOble
OIINOKH.
Xapaxtepuc|Komnerenusa |Komnerenun |Chopmuporan | Chopmuposan Chopmuposan [Chopmuposan |Chopmuposan-
THKA COBEpIIIEHHO |1 HE HOCTh HOCTh HOCTh HOCTb HOCTb
copmupos [He c(OpPMHUPOBA | KOMIIETEHIIMN |KOMIIETEHIIMU |KOMIETEHIINH [KOMIETEHIUH [KOMIIETSHI[HH
anHocTu  |SPOPMHpOBaH [Ha. COOTBETCTBYET |B LIEIIOM B 1I€JIOM [IOJHOCTBIO  [IPEBBIIIAET
KOMIIETEHIY I/IMe}oiunxca MHUHUMAJIBHBI |COOTBETCTBYET [COOTBETCTBYET [COOTBETCTBYET [cTaHAAPTHBIC
OTcyTCTBYIOT |3HaHHUIA, M TpeboBaHusIM, |TpeOOBaHUAM. [TpeOOBaHUSIM. [TpeOOBaHMUS.
1 3HaHUS, yMEHUH, TpeOOBaHUSIM. [HO ecTh Nmeromuxces  [Umeronuxes  [Umeromuxcs
YMEHHUS, HaBBIKOB Hmerommxcss |HEIOYETHI. 3HAHHH, 3HAHMIA, 3HaAHUM, YMEHUH,
HaBBIKH, SIBHO 3HaHHH, Nwmerommxest  [ymenuit, YMEHHH, HaBLIKOB B




HEoOXOMMBIE [HEIOCTaTOYH |yYMEHHH, 3HAaHWH, HaBBHIKOB B HABHIKOB B [I0JIHOIT Mepe
IULSL PEIIeHUs [0 U1 HaBBIKOB B yYMeHHUI 1 eJI0M MOJHOM Mepe  [mocTaTouHO I
NPaKTUYECKUX |peIeHHs eJI0M HaBBIKOB B JOCTaTOYHO  [MOCTaTOYHO  [IPUMCHEHHS
(mpodeccroHa |IpakKTHYECK |JOCTATOYHO  |IenmoM IUISL PEIICHUS [[UIs penieHus [TBOPYECKOro
JBHBIX) 3aJ1a4. |MX JUISL PEIICHUS] XOCTaTOYHO  |CTaHIAPTHBIX [CIIOXKHBIX [0AX0/a K
(mpodeccno (MpakTHYECKUX |1 PEIICHUS |IPaKTHYECKHX [IPAKTUYECKUX [peIIeHHIO
HalmbHBIX)  |(mpodeccnoHa |mpakTHyeckux |(mpodeccrona |(mpodeccrona [cIokKHbIX
3ajad. JBHBIX) 337124, |(1podeccrnoHa |JIbpHBIX) 3a/1a4. TbHBIX) 3aJa4. [IpPaKTHYeCKUX
HO TpeOyeTcsi |nbHBIX) 3a7a4, (mpodeccroHanbH
JIOTIOJIHUTEIIBH |HO TpeOyeTcs bIX) 33/1a4.

asi MpaKkTUKa
o
OOJNBITHHCTBY
HPaKTUYECKUX
3a1ad.

JIOTIOJTHUTENbH
ast IpaKTHKa
10 HEKOTOPBIM
npodeccuoHan
BHBIM

3aJadyaM.

6.2 OnucaHue WIKAJ OLEHUBAHUS

[IpomexxyTO4UHOM aTTecTanuen Ui AMCHUIUIMHBI « TeopeTndyeckas MEXaHUKay SBIIIOTCA 3a4€T U
9K3aMEH.

ITo utoram 3auera BeICTaBISIOTCA OLeHKU «He 3auTeHo» (03HauaeT OTCyTCTBHE aTTECTALUMM) U
«3auTeHo» (03Ha4yaeT MPOXOXKJIEHUE MEPBOro FTana MPOMEXYTOYHOM arTecTaluu — 3auyera).B
cllydae MPOXOKJICHHUS 3ayeTa 00y4aroU[Uiics JOMyCKAaeTcsl KO BTOPOMY 3Taly MPOMEKYTOYHON
aTTECTALUU — YK3aMEHY.

Ilo utoraMm sK3aMeHa BBICTABISETCA OLEHKA N0 ceMHOANIbHOM mIkane: oueHku «Ilimoxo» u
«HeyioBeTBOPUTEIBHO)» 03HAYAIOT OTCYTCTBHE ATTECTALlMM, OLEHKU «Y IOBIETBOPUTEILHOY,
«Xopouioy», «OueHp xopoio», «OTinnuHo» U «IIpeBoCX0IHO» BBICTABISAIOTCA MPU YCIEHITHOM
IIPOXOKACHUH aTTECTALUN

6.3 Kpurepuu u npoueaypbl OHeHHBAHUSI Pe3yJbTATOB O0y4YeHHs] MO AUCHUILIUHE,
XapaKTepU3yIHX 3Tanbl GopMHUPOBAHUA KOMIIETEH LU

ATTecTanus MO MUCHUIUIMHE MPOXOJUT B BHAE 3K3aMmeHa. OIleHKa BBICTABISETCS IO
pe3yJibTaTaM OICHWBAHHS KayecTBa BBITIOJTHEHHS JTA0OPATOPHBIX PabOT, MOJHOTH OOBICHEHUS
QIITOPUTMOB UX BBINTOJHEHHUSI, HAITMCAHUS TECTOB M TIOJTHOTHI OTBETA HAa TTOCTABJICHHBIE B MPOIIECcCe
9K3aMeHa BOIIPOCHI B paMKaX IMOJIYYCHHOTO 9K3aMEHAIMOHHOTO OHJIeTa.

[lepeueHb KOMITETEHITNI BBIMTYCKHUKOB 00pa30BaTeIbHON MPOTPaMMEbI, B (HOPMUPOBAHHUH
KOTOPBIX YYYBCTBYET IUCIUIUIMHA C yKa3aHUEM pe3yJIbTaTOB OOy4YeHHS (3HAHWH, YMEHH,
BlajeHuil) mnpuBenéH Bbimie (pasmen 2). Hwke mnpuBeneHa TtaOimia oO0pa3oBaTEIbHBIX
JECKPHUITOPOB (OTIMYUTEIBHBIX MPU3HAKOB YPOBHEH OCBOCHHS KOMITCTECHITUH ).

Tabnuma oO6pa3oBaTeNbHBIX AECKPUNTOPOB (OTIMYMUTEIBHBIX TMPU3HAKOB YPOBHEH
OCBOEHUS KOMIIETEHIINH).

YpoBeHb

OCBOCHUA OTINYUTENLHEIE MMPpU3HAKH

KOMIICTCHIINU

Havanbnbiii - UMEeT OCHOBHBIE 3HAHUS O TEOPHH TUPPAKIIUU ITICKTPOHOB;

- 3HAeT U yMeeT NMPUMEHATh OCHOBHYIO (hOpMyIy ayeKTpoHOorpaduu,
MIOHMMAET, Kakue (pakTophl BIMAIOT HA TOYHOCTh PACUETOB IIPH €€




WCIIO0b30BAHUH;
3HAeT MpaBWJIa TMOCTPOCHHSI M YMEET paclIM(pOBBIBaTH U CTPOUTH
STAJIOHHBIE  TOYEYHBIE  3JEKTPOHOTPAMMBbI OT  KyOM4eckux
MOHOKPHCTAJIJIOB;

3HA€T OCHOBHBIE Y3JIbl IPOCBEYMBAOIIEIO 3JEKTPOHHOIO MHUKPOCKOIA,
WX Ha3HA4YEHUs, PSKUMOB pabOThl MUKPOCKOIIA, X011 tyueit B [I1OM;
3HAeT T€OMETPHUI0O OCHOBHBIX THUIIOB IEKTPOHOIPaMM (IOJUKPHUCTAILI,
MOHOKPHUCTAII, TEKCTYPa);

Hmeet nouarue 06 obpaTHOM mpocTpaHcTBe U chepe DBanbaa. Mmeer
OCHOBHBI€ MTOHATHS O MAaTEMAaTUYECKOM arnapare Judpakiuu.

[TpoaBUHYTHII BJaJeeT IOHATHEM OO0 AaTOMHOM, CTPYKTypHOW  aMIUIUTYJaXx,
CTPYKTYPHOM (akTope. YMeeT pacCUMThIBATh 3aKOHBI IOTacaHus AJs
KyOMYECKHX KPUCTAJLIOB;
UMeEeT MPEACTaBICHUE 00 OCBETUTEIBHON CHCTEME IPOCBEUMBAIOIIEIO
IEKTPOHHOIO MHKPOCKONA. 3HAET YCTPOMCTBO IPOCBEUUBAIOLIETO
JIEKTPOHHOIO0 MHUKPOCKOMNa (3JEKTPOHHAS IMYIIKA, 3JIEKTPOMarHUTHBIE
JMH3BI, allepTYypPHI, AepKaTelb 00pa3LoB);
3HAaeT KHHEMAaTHYECKYIO TeOpuIo KoHTpacTa B [I9M.
00BsICHSIET IIPUHLMAIT N300paxeHus IIOCKUX nedexron
KPUCTAJUTMIECKOTO CTPOCHHUS, TUCIOKAIIMOHHON CTPYKTYpPHI, Je(PEKTOB
YIaKOBKH;
BJaJ€eT  HaBblKAMU  aHalu3a  JAUQPAKIUOHHBIX  KApTHH u
UACHTU(UKAIINH UCCIIETYEMbIX MaTepPHAJIOB.

Bricokuit BJIaJIeeT 3HAHUSAMH O JUHAMUYECKOM TEOpUH paccesHus;

3HAET METO/Ibl OOPHOBI C abeppalUsIMU 3IEKTPOHHBIX JINH3;
pasnuyaeT M yMeeT BbIOMpaTh  PEXUMBI  MPOCBEYMBAIOIIETO

ANEKTPOHHOTO  MHKpPOCKOMa  (CBETJIOMOJIbHOE, TEMHOIOJIBHOE,
KOJIbLIEBOE TEMHOIIOJIBHOE, PEXUM  MHKpoaudpaxkiuu, (a3oBblii
KOHTpACT, CKaHUpYIOILas IpOCBEUYMBAIOLIAs JJIEKTPOHHAs

MI/IKpOCKOHI/IH, peHTreHOBCKaH 3HepFOI[I/ICHepCI/IOHHa$[ CHeKTpOCKOHI/I}I nu
1 1p.)

IIOHUMACT OCHOBBI I[ByX Hu MHOFOHy‘IKOFO HpI/I6J'II/I)KCHI/I$I HpI/I
(hopMHUPOBAaHMHM KapTHUH BBICOKO pa3pelIeHHs B IPOCBEUMUBAIOIIEM
SHCKTpOHHOM MI/IKpOCKOHe.

06pa6aTBIBaeT JAHHBIC peHTF eHOBCKOﬁ 3HepFOI{I/ICHepCI/IOHHOﬁ
CHGKTpOCKOHI/II/I B HpOCBe‘II/IBaIOHICM BHGKTpOHHOM MI/IKpOCKOHe;
paCIHI/I(l)I)OBBIBaeT BHGKTPOHOFpaMMBI C KI/IKyIII/I-J'H/IHI/IS{MI/I, 3HACT
HpI/IMeHCHI/IC 3J'IeKTp0H01“paMM C KI/IKy‘{I/I-JII/IHI/IHMI/I;

OTJIMYAaeT METOJbl MpenapupoBaHusi 00pa3IOB JUIsl MPOCBEUYHUBAIOIIETO
BJICKTpOHHOFO MI/IKpOCKOHa, MOXKET 06’LHCHI/ITB BLI60p TOI'O UJINU UHOT'O
METO4a MJId MHUHHUMH3AIINU HapaSI/ITHOFO BTOpI/I‘—IHOFO I/I3J'Iy‘—IeHI/I$I %1
YBCJII/I‘ICHI/I}I AHAJIMTHYCCKOI'O CUI'Haja,

IIOHUMACT BJIIMIHUC COCTaBa Ha CBOP'ICTBa BEUIECTBA, B TOM YHCJIC Ha
CBOMCTBAa HAHOCTPYKTYPUPOBAHHBIX OOBEKTOB;

I[HSI OLICHUBAHUA PC3YyJIbTATOB OGy‘-ICHI/I}I B BUJIC 3HAHMI HCIIOJIB3YIOTCA CIICAYIOIIUC

npoucaypbl U TCXHOJIOTUUA:

®  WHAMBUIyaJbHOE coOecemoBaHre (IPOMEKYTOUHAS aTTECTAINSA).
KOHTpOJII:HBIe BOIIPOCHI AJIdI MHAWUBUAYAJIBLHOT'O COGGCGI{OB&HI/IH MMpEaACTaBJICHBI HaCTOSIIJ_[eﬁ

Paboueit mporpaMMbl JUCITUTIITMHBL.




JUis oueHWBaHMA PE3ynbTaTOB OOyUYEHMs] B BUJAE€ YMEHHH M HABBIKOB HCIOJIb3YHOTCS
CJIELYIOIIHE IPOLEAYPBI U TEXHOJIOTUU:
e  BBINOJIHEHHUE IPAKTUUECKUX 3aaHUH (TEKyIIUH KOHTPOJIb, IPOMEXKYTOUHAs aTTECTALMS).
[Ipumepsl MpakTUYECKUX 3aJaHUM Ul MPOBENEHUS TEKYILEro KOHTPOJIA U MPOMEXKYTOYHOU
aTTeCTallUy MpeACTaBICHbl HacTosmei Paboueil mporpaMmbl IUCIUTUIAHBL.

Kpurepusimu orieHHBaHUS Ha 3a4eTe SIBJIAIOTCSA HAJIWYME YMEHUH U BiaJeHUH (HaBBIKOB),
IIEPEUUCIICHHBIX HacTosule Paboueil mporpamMmbl aucuuiuiuHel. Kpurepusimu olieHHBaHMs Ha
9K3aMEHE SIBJISIFOTCS [TOJIHOTA 3HAaHUH, HATMUME YMEHUHN U BJIaJIeHUI (HABBIKOB), IEPEUUCICHHBIX
Hacrosmei Paboueil mporpaMmbl IUCIUTITAHBL.

«He 3auTeHo» — oOyuaromuiics HE MOKa3ajl MUHUMAJIbHO JOMYCTHUMbBIA YpOBEHb YMEHUU U
HAaBBIKOB BBIIIOJIHEHUS IPAKTUYECKUX 3aJaHUMH;

«3auTeHo» — 06yan01111/H71cs1 YCIICIIHO ITOKa3aJl YMCHUSA U HABBIKU BBIITOJHCHUSA NPAKTHYCCKUX
SaﬂaHI/Iﬁ 06a3oBoro YPOBH: CIIOKHOCTH,

«Ilmoxo» — oOydarommiics HE TNPOJEMOHCTPUPOBAI HHUKAKMX 3HAHUH 00 OCHOBHBIX
TEOPETUYECKUX pa3lenax Kypca, HE II0Ka3al HUKAKMUX YMEHUH M HaBBIKOB BBIIIOJHEHUS
MPAaKTUYECKUX 3aJaHUI;

«HeynoBJIeTBOPUTEIBHO» — OOYYAOINUNCA HE MPOJSMOHCTPHPOBAI IPEACTABICHUS 00
OCHOBHBIX TEOPETHYECKUX pa3Aeliax Kypca, HE MOKa3aJl MUHUMAJIbHO JONYCTHUMBIA YPOBEHb
YMEHUM U HAaBBIKOB BBITTOJTHEHUS TPAKTUYECKUX 33/IaHUM;

«Y10BJIETBOPUTEJIBHO» — O0yYarolmMiicss NPOAEMOHCTPUPOBAT U3JI0KEHUE (HOPMYIUPOBOK
OCHOBHBIX TEOPETUYECKHX ITOJIOKEHUH Kypca U yCIEIIHO T0Ka3al YMEHUS U HABBIKY BBIIIOJTHEHHUS
MPaKTUYECKHUX 3aJJaH1i 0a30BOT0 YPOBHS CIOKHOCTH;

«Xopomo» — O0Oyyaromuiics TMPOJEMOHCTPUPOBAT  CBS3HOE  HM3JIOKEHHE  OCHOBHBIX
TEOPETUUYECKUX TOJIOKEHUM Kypca M YCHEUIHO IO0Ka3al YMEHUS W HaBBIKU BBINOJHEHUS
CTaHJIapTHBIX MPAKTHYECKUX 3aJaHUN;

«O4eHb xopouo» — 00y4aroIUNCcs TPOAEMOHCTPUPOBAII CBA3HOE U3JI0KEHUE MPAKTUYECKUBCEX
TEOPETUYECKUX TOJOXKEHUN Kypca W YCHEIIHO I0Ka3aJl YMEHUS M HaBBIKM BBIIIOJIHEHUS
CTaHJIaPTHBIX MPAKTUYECKUX 3aJIaHUI;

«OTIANYHO» — 00yYaIOMUKCA MPOAEMOHCTPUPOBANI CBSI3HOE M3JIOKEHHE BCEX TEOPETHUECKHUX
MOJIOKEHUM Kypca M YCIICIIHO NOKa3aJl YMEHUS U HAaBBIKU BBINOJHEHUS NPAKTUYECKUX 3aJaHUI
MOBBIIIEHHOTO YPOBHS CIOKHOCTH;

«IIpeBocxoaHo» — OOydYarOmUiCS TPOJEMOHCTPUPOBAT YPOBEHb 3HAaHUH B 00BEME,
MPEBBIIIAIONIEM CTAaHJAPTHYIO MPOrpaMMy MOJITOTOBKH, W MPOJEMOHCTPUPOBAT TBOPYECKUH
MOJXO/1 K BBIITOJHEHUIO IPAKTUYECKUX 3aJaHUM TTOBBILIEHHOT'O YPOBHSI CIIOKHOCTH.

6.4 TunoBble KOHTPOJIbHbIE 32JaHUSI MU HMHbIe MATEPHAJbI, HeO0XOAUMBbIE /sl OLEHKH
pe3yJIbTaToB 00y4eHHUsI, XapaKTepPU3yIUIUX ITanbl ()OPMUPOBAHUS KOMIIETCHIUH U (1JIH)
AJISl NTOTOBOI'0 KOHTPOJISI ¢()OPMHPOBAHHOCTH KOMIIETEHIINH



6.4.1. Ilpu npoBeneHNH PK3aMEHa MPEJIAraloTcsl CIEAYIOIINE KOHTPOJIbHBIE BOMPOCHI,
OXBAaTBIBAIOIINE IPOIPAMMY JUCLUIUIMHBI « TeopeTnyeckas MEXaHUKay:

1. O00011IeHHBIE KOOPUHATHI U CKOPOCTH. BapHalMOHHBIA MPUHITUI HAUMEHBIIIETO
IEUCTBUSL.

2. [TapameTpuueckuii pe3oHaHC.

3. ®yukiusa Jlarpanxa MexaHHu4ecKoil cucteMbl. Y paBHeHus Jlarpanxka.

4. TBépnoe Teno. Kunematuka TBepIOro Tena.

5. ®yukiusa Jlarpanxka u e€ cBoiCTBA.

6. TeHn3op uHepLUU TBEPIOTO TENA.

7. WuTerpanbl  JIBUKEHHS MEXAaHMYECKHUX CHUCTEM, CBSI3aHHBIE C CHMMETpHEi
BHELIHUX TOJIEH.

8. MomMmeHT umnyJibca TBEpJOro Teja.

9. [IpeoOpazoBanust  lamunes.  IIpeoOpa3zoBaHue  WHTErpajioB  JIBHXKCHHS
MEXaHUYECKUX CHCTEM.

10.  VYpaBHeHUs ABWKCHHUS TBEPJIOTO TEJa.

11. VuBapuaHTHOCTb YpaBHEHWH JBI)KEHHS OTHOCUTEIBHO  MpeoOpa3zoBaHHiA
lanunes.

12.  Vrasl Diinepa.
13.  Teopema Bupmaia.

14.  VYpaBHeHus Diinepa.

15. Opnomepnoe nBuxkeHue. O61Me CBOMCTBA OTHOMEPHOI'O ABHXKEHUS.

16. ®ynkuus [amunbTOHa MexaHMuYecKOM cucrembl. KaHoHMueckue ypaBHEHUS
I'amunpTOHA.

17.  TlonmoxeHus paBHOBECHS U UX YCTOHYHUBOCTb.

18.  CkoOkwu IlyaccoHa u ux cBoiicTBa.

19.  Uentp unepumu. 3agaya «IByX TEID».

20.  /[leiicTBHE MEXaHUYECKON CHCTEMBI KaK (YHKIIHS KOOPIMHAT M BPEMEHHU.

21.  JIBwkeHue B LIEHTpaJIbHOM ToJjie. IHTerpansl JBHKEHUS.

22.  Kanonwnueckue rnpeoOpa3oBaHus B TaMHIbTOHOBON MEXaHUKE.

23.  llenTpanbHoe moje: ypaBHEHHE TPAeKTOPUH YACTUIbI, PUHUTHOE U UH(PHUHUTHOE

JBVDKEHUE, YCIIOBHE 3aMKHYTOCTH TPAeKTOPHH (UHUTHOTO JBIDKEHHS YacCTHIBI B
LEHTPAJIbHOM TIOJI€.
24.  Teopema JInyBUILIS.

25. [Tanenue yacTuil Ha LIEHTP MOJIA.

26.  TloctynaTel DUHINTEIHA B CIICIIHATLHON TEOPUU OTHOCUTEIBHOCTH.

27.  JIBwkeHue yacTull B KyJoHOBcKoM mnose (Kemnepoa 3agaua).

28. [TpeoOpasoBanus JIopeHIa 11k KOOPIUHAT U BPEMCHH.

29.  PaccesHue yacTHIIBI Ha HETIOABM)KHOM CHIJIOBOM IIEHTpE. YTOJI pacCesHus.

30.  IIpeobpazoBanus Jlopenna u ux cienctBusi. CoOCTBEHHas JUIMHA U COOCTBEHHOE
BpEMSI.

31.  PaccesHue 4acTHUI] HEMOABM)KHBIM CHJIOBBIM LIeHTpoM. CeueHue paccesHusl.

32.  PensaTUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEH.

33.  ®opmyna Pesepdopaa B Teopun paccesiHus.

34.  UYersipexMmepHBIid HHTEpBal. BpeMeHH- 1 pOCTPaHCTBEHHO MO I00HBIC HHTEPBAIIHI.
35.  PaccesHue yacTuIlbl Ha OJIBUKHOM CHUIIOBOM IIEHTpE.

36.  CBeTOBO¥ KOHYC.

37. Pacman gactuir.

38.  O®yskmus Jlarpamka u  ¢GyHkmus [aMuiabToHa CBOOOMHOW PEIISTHBUCTCKON
YaCTHUIIBL.

39. CBoOOoHBIC MaJIbIE OTHOMEPHBIE KOJICOAHNS.



40.  IIpoctpaHcTBO-BpeMss MUHKOBCKOTO. YeThIpe-BEKTOPbl M YETHIPE-TEH3OPBL.
Merpudeckuii TEH30p.

41.  Manble konebaHUsI CUCTEM C HECKOJIBKUMU CTeNeHsMU cB0oOoabl. HopmanbHbie
Kose0aHusl.

42.  Yerblpe-BEKTOPHI CKOPOCTHU, YCKOPEHHUS U UMITYJIbCA PEIATUBUCTCKON YaCTUIIBI.
43.  KonebGanus npu Ham4yuu TpeHus. JuccunaruBras QyHKIuUs.

44.  YpaBHEHUs IBUKEHUS PEISITUBUCTCKON YaCTHUIIBI.

45.  BwIHYXICHHBIEC KOJICOAHUS TIPU HATMYUH TPEHUSI.

46.  Pacrmazgpl B pelsITUBUCTCKOM MEXaHHKE.

47.  Henuneitnelie kojebaHus. J|BrkeHre HETUHEHHOTO OCHMILISATOPA.

48.  Ynpyrue CTOJKHOBEHHS PEISATUBUCTCKUX yacTull. Dddext KomnroHa.

6.4.2. Ilpu npoBegeHnH 3aueTa 00yJarouMes MpeIaraloTcs CieIyole BOPOCHL:

HHuTerpupoBanne 0OJHOMEPHBIX YPABHEHUM JBUKCHHUS.

JIBr>KeHrEe TBEPIOTO TEIa.

KonebarenbHas AuHaMKUKa TMHEHHBIX OJJHOMEPHBIX U MHOTOMEPHBIX CUCTEM.
WHTerpupoBanre KAHOHUYECKUX YpaBHEHUH | 'aMHIIbTOHA.

[IpeoGpazoBanus JlopeHia.

HHTerpupoBanue pesITUBUCTCKUX YPABHEHUN ABUKCHUS.

ok wdE

6.4.3. IlpuMepbl MPaKTUYECKHUX 3aJaHUN U MPAKTUYECKUX 3aHATHH, CAMOCTOSTEILHON
paloThI 00yyaroIuXcs, IPOBEACHUS TEKYILEro KOHTPOJIS U IPOMEKYTOUYHOM aTTecTaluu:

1. OHpe,I[CJ'II/ITB nepuoa OAHOMEPHOTO ABUIKCHUA YaCTHULBI MACChHI C 3Hepr1/16171 B
IIOTCHIMAJIbHOM II0JIC BH A ,
2. I[Ba MaT€MaTUUYECKUX MasTHUKA OJMHAKOBOM MJIMHBI CBS3aHBI MCKOY coboi

MPY>KHHOM C KECTKOCTBIO , YKPEIUIGHHOW Ha PACCTOSTHUY OT TOUKH 1o/Beca. OnpeaennTh
Y4acTOThI MaJbIX KOJIEOAHUH, a TaKXKe HAalTH HOpMaJIbHbIE KOJIEOaHUsI CUCTEMBI.

3. Haiitu rnaBHBIE 3HAueHWs TEH30pa WHEPHMM | TJIABHBIE OCH HHEPIHU
OJTHOPOJTHOT'O KPYTOBOI'O KOHYCa BBICOTBHI M paJinyca OCHOBAHUSA .

4. OnpenenuTh 3aKOH JIBUKEHHUST OJHOPOTHOTO MWJIMHIPA paguyca , KaTAIIerocs 1o
BHYTpPEHHEN CTOpPOHE MWJIMHAPUUECKON MOBEPXHOCTH pajuyca .

5. Haiitu wHTErpasibl NBYOKEHHS IS YaCTUIIBI, JBMKYIIEHCs: a). B moie ; 0). B
MOCTOSIHHOM OJHOPOJHOM MAarHUTHOM IIOJI€ HAIPSDKEHHOCTH , €CIIM  BEKTOPHBIN
MOTEHIMaJl MarHUTHOTO TIOJISI BEIOpaH B BUAE ,

6. Haiitu muddepennmanbaoe 3¢ pekTuBHOE ceueHue paccessHusl 4acTHIl, CKOPOCTh
KOTOPBIX /IO paccesHUs MapajiesibHa OCH , Ha TJIaJIKOM yIpyroi MOBEpXHOCTHU BpAIIEHUS

7. Haiitu @ynkuuto Jlarpanxka cuctemsl, ecinu e€ GyHKIM ['aMUIIbTOHA paBHA , I71e
MOCTOSIHHBIA BEKTOP.

8. Boruncnute ckoOku I[lyaccoHa , BEKTOp MOMEHTA UMITYJIbCA.

9. OrnpenennuTs TPaeKTOPUIO YaCTUIBI B TOJIE , UCIIOJIb3YsI HHTETPAJl IBUKEHUS .
10. IIpu kakux 3HAYEHHSIX MOMEHTa HMMITyJIbCA BO3MOXHO (MHHUTHOE JBHXKCHHE
YaCTHIIBI B TTOJIE 7

11.  OmnpenenuTh 3aKOH JBMKEHHUS PEISATHUBUCTCKOM 3apsDKEHHOM 4YacTUIBI B

MTOCTOSTHHOM OJTHOPOJTHOM DJJIEKTPUUYECKOM I10JI€ HANPsHKEHHOCTH , €CJIM B HAYalbHBIN
MOMEHT BPEMEHHU YacTHUIla HaXxOAWUJIaCh B TOYKE MPOCTPAHCTBA C KOOPAMHATON M MMena
UMITYJIBC .



12.  Haiitu yronm, xkoropslii OyaeT o0Opa3oBBIBATH CTEP)KEHb JJIMHBI C OCBHIO
71a00paTOPHOI CUCTEMBI OTCUETA, €CIM B ABMXKYILEHCS CO CKOPOCTbIO CUCTEME OTCUETa
CTEpIKEeHb TMapajulesieH OCH aOCIMCC U ABUIKETCS IPOTUB OCH OPAMHAT CO CKOPOCTHIO .

13.  Haiitu ckopocTh peNATUBUCTCKOW YACTHIIbI, €CIIM HM3BECTHBI €€ KMHETHYECKas
SHEPrus U UMITYJIbC.
14.  Cser macchl IafjaeT Ha HEMIOABUYKHOE TEJIO MACChl ITOKOSI ¥ ITOJIHOCTBIOOTPAXkKaeTCs

B 00paTHOM HampaBjeHHH (T.€., Macca MOKos Teia He MeHsiercs). Haiitu ckopocTs Tena
IIOCJIE OTPAKEHMS U MacCy OTPaKEHHOI'O CBETA.

15.  Caer Macchl majiaeT Ha HEMOIBMKHOE TEJI0 MAcChl TOKOS M OTPAKaeTcsi B 0OPaTHOM
HAIPABJIEHUHU C TOU ke Maccor . HallTu Maccy MoKosi 1 CKOPOCTh TeJIa MOCIE OTPAKEHUS.

6.5. MeToauyecKkue MaTepHuaJbl, ONPEACIAIOIINE ITPOUECAYPHI OICHUBAHUA.

1. Tlonoxenue «O TpOBEOECHUH TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U TMPOMEXKYTOUHON
arrectanmu ooyvaromuxcs B HHI'V», yrBepsknenHoe npuka3zom pekropa HHI'Y 0113.02.2014
Ne55-O/1.

2. Iomoxxenne o (oHIE OLEHOYHBIX CPEICTB, YTBEPXKICHHOE Mpuka3zoMm pekropa HHIY or
10.06.2015 Ne247-O/1.

7. YueOHO-MeTOAMYecKOe 1 HHPOPMALMOHHOE o0ecrieYeHue 1M CHMIIJIMHbI

a) OCHOBHAs JUTEpATypa.

1) JI.A. Jlanpay, E.M. JIudpumu. — Kypc teopernueckoit pusuku. Tom 1. Mexanuka. —
M.: Hayka, 1988. — 256 c. ®ong ®ynaamenrtanpHoi 6ubanoreku HHIY, 20 ak3.

http://www.lib.unn.ru/php/details.php?Docld=445672&DB=1

2) JI.11. Jlanpay, E.M. JIudmmui. — Kypc teoperudeckoit pusuku. Tom VII. Teopus
ynpyroctu. — M., Hayka, 1987. — 246 c¢. ®oun ®ynnamenranpaoit 6udmmnorexku HHI'Y, 20 sk3.

http://www.lib.unn.ru/php/details.php?Docld=72312&DB=1

3) A.A. Tlepos, A.B. Tenexuukos, JI.B. Xomunkwuii, COOpHHK 3a/1a4 [0 TEOPETUIECKOMN
MexaHuKe: yueOHo-MeTtoandeckoe nocodue, H.Hoeropon, uzn-so HHI'Y, 2017, 78 c. OTkpbITHII
nocty: http://www.unn.ru/books/met_files/TeorMex_Perov.rtf.

0) IOTOJHUTENbHAS JIUTEPATYpA:

1) JIypre A.W. — Ananutndeckas mexanuka. — M.: TUDOMII, 1961. OTKpBITHII JOCTYI:
http://eqworld.ipmnet.ru/ru/library/books/Lure1961ru.djvu.

2) OnbxoBckuit U.U. — Kypc Teopetndeckoii Mmexanuku st pusukos. — M.: MI'Y, 1978.
— 575 c. ®ona OynnamentanbHoi 6ubmorekn HHI'Y, 10 ak3.

http://www.lib.unn.ru/php/details.php?Docld=239873

B) IporpamMmmHoe obecrieueHre U MHTepHeT-pecypehl:
Hurepuer-pecypesl @ynnamentanbaoit onbmmorexn HHI'Y http://www.lib.unn.ru/.

8. MaTepuajJibHO-TeXHHYECKOe 00ecneyeHne TUCIUTIUHBI

MatepuaabHO-TEXHUUYECKOE O0ecledeHne JTUCIUIUIMHBI  OOYCJIOBICHO HAIMYUEM
YYeOHBIX ayIUTOPHH JUIS TPOBEACHUS 3aHATHH, OOOPYJIOBAHHBIX CICIIHATU3UPOBAHHON
Me0enbl0, METOBBIMA WU MAarHMUTHO-MAapKEPHBIMU JIOCKAaMHU JJi TPEACTAaBICHUS y4eOHOM
nHpopManuy OOJIBIION ayauTopuH. Pecypc Mena 1 MapKkepoB JUIsSl TOCKH B yUeOHBIXAY TUTOPHUSIX
PETYISIPHO BO30OHOBIISETCSI.

[Tomernenust 1y1si caMoOCTOATEILHON PaboThl oOyuaromuxcs (Ha 6a3ze OyHIaMEeHTAIbHON
oubmmorexku HHI'Y) ocHaimeHbl KOMIBIOTEPHON TEXHUKOW C MOAKIIOYCHHEM K CETH
«HTepHeT» M o0ecrneueHHeM MOCTyNa B 3JIEKTPOHHYIO HH(POPMALHMOHHO-00pa30BaTEIbHYIO
cpeny HHI'Y.


http://www.lib.unn.ru/php/details.php?DocId=445672&DB=1
http://www.lib.unn.ru/php/details.php?DocId=72312&DB=1
http://www.unn.ru/books/met_files/TeorMex_Perov.rtf
http://eqworld.ipmnet.ru/ru/library/books/Lure1961ru.djvu
http://www.lib.unn.ru/php/details.php?DocId=239873
http://www.lib.unn.ru/
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