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AHHOTANMA
[Mporpamma mnpeanasnavyeHa Juist cTygeHTOoB 2 kypca ®BM®. Ona BkiowyaeT B cebs TUaH JICKIIHA,
PEKOMEHIyeMYIO JTUTepaTypy, CBOAKY OCHOBHBIX (pOpMYJI, a TaKKe 3a7a4u JJisi PACCMOTPEHHUS HAa CEMUHAapax 1
JUISl CAMOCTOATENBHOIO PELICHUS CTYIEHTaMH.
B kypce paccMaTpHBarOTCS OCHOBBI aHAMTHYECKOH MEXAHUKH, CHELUAIBHON TEOPHUH OTHOCUTEIBHOCTH H
JUHAMUKH 3apsDKEHHOM 4acTHLbl BO BHELIHEM JIEKTPOMAarHUTHOM IHone. B mepBoli wactu Kypca HaroTcs
OCHOBHBIEC TEOPUHU TEH30POB, HEOOXOIMMBIC 33/1a4 MEXaHUKH U YETHIPEXMEPHOTO OMHMCAHUS PEIATUBUCTCKUX
SIBJICHUH, OCHOBHBIC TOHATHUS aHAJUTUYECKON MEXaHUKH (JarpaHkeB (OpMann3M, raMUIBTOHOB (hopMai3m)
KMHEMAaTHKa M JHWHaMHKa TBEpAoro Ttena. Bo BTopoil dYacTm Kypca Ha€rcsl akCMOMaTHKa TEOpUHU
OTHOCHUTENIBHOCTH, OTKyHa BBIBOJSTCS OCHOBHBIE CIIEICTBUS: PEJIATUBUCTCKOE COKpALIEHUE MJIUHBI,
3aMeJIeHNEe BPEMEHH, OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH, adeppauusi cBera. [lamee paccmarpuBaercs
PENATUBUCTCKAs YacTHLA B CBOOOIHOM IIPOCTPAHCTBE M B BJIEKTPOMArHUTHOM moie. Popmynupyercs
KMHEMATHUKa JJIEKTPOMAarHUTHOTO TOJs, BBOAATCS CKAJApHbIE W BEKTOPHBIE NOTEHLUANBI, 4-MEpHBIN
MOTEHIMAJ, TEH30p JIEKTPOMAarHUTHOro Inois. B 3akmroyeHue Kypca paccMaTpuBaeTcs YpaBHEHUE
INamunbToHa-SIKOOM M €ro penieHne MeTOIOM Pa3IeIeHUs IEPEMEHHBIX.
Kypc ocHoBbIBaeTcs Ha OOIIMX 3HAHUSX MAaTEMaTHYECKOTO aHaju3a (TeopHsl PyHKIUH OIHOW M HECKOJIBKHX
MEPEMEHHBIX ), aHATTUTHUECKOM IreOMETPHUN U JINHEWHO! anreOphl, 1 BO MHOTOM ONMPAETCs Ha MPEACTaBICHUS
W HaBBIKU, NIPUBHUTHIE CTyJeHTaM Kadeapor oOmel ¢usuku (oOmue 3HAHUS MEXaHUKU U PETSITHBHCTCKON
Teopun). M3n0KeHHbIE pe3yNbTaThl UCTIONBL3YIOTCS B APYTUX Kypcax TEOpeTHYeCKor (PM3MKU: B TEOPUHU MOJ,
KBaHTOBOH MEXaHUKE U CTAaTUCTUUECKON (DM3HKE, a TAKXKE B PsiZie KypCOB IO BHIOODY.

1. leau u 3apa4u

eap AUCUMNIMHBI

Jare cTyneHTaM 3HaHHS HEOOXOOUMBIE JUISI OMMCAHUS Pa3iMyHBbIX (DU3MYECKUX SIBJICHUH B 00nacTu
NPUIOKEHUN CHELUAIbHON TEOPUH OTHOCHUTEIIBHOCTH, PEJIATUBUCTCKONM MEXaHUKH U KIIACCUYECKOU
MEXaHWKH, W METOAbl IOCTPOCHHA COOTBETCTBYIOIMX MAaTeMAaTHUYECKUX MOJAENEH, I0Ka3aTh
COOTBETCTBUE CHUCTEMBbl IIOCTYJIATOB, IIOJIOKEHHBIX B OCHOBY TEOPUU OTHOCHUTEJIIBHOCTH U
KJIACCUYECKOW MEXaHHKH, CYIIECTBYIOIIMM OSKCIIEPUMEHTAIBHBIM JAaHHBIM, YTO IO3BOJIAET CUHUTATh
TEOPHUIO JIOCTOBEPHOW B 00JacTH €€ NMPUMEHMMOCTH. JlaTh HaBBIKH, IMO3BOJSIONIME TOHATH, Kak
a/IeKBaTHOCTh TEOPETHUECKON MOJIEIIM COOTBETCTBYIOIEMY (PH3UUECKOMY SIBICHUIO, TaK U €€ Mpelebl
[IPUMEHUMOCTH.

3agaun AUCOMIIHHBI
- M3yueHnne maremMaTudecKoro ammapara CIELUaJbHOM TEOPUH OTHOCHUTEJIBHOCTH, PENSITUBUCTCKOMN
MEXaHUKH U KIIACCHYECKONH MEXaHUKH;
- W3y4EHHE METOJOB pEHICHMs 3aAad PEISITUBUCTCKOM KWHEMAaTHKH M JWHAMUKH W KJIACCHUYECKON
MEXaHUKUY;

- U3Y4YCHHUEC MCTOAOB OIMMCAHHA CUCTEM 4YaCTULl U TCJ, B TOM YUCJIIC CUCTEM B3aHMOHeﬁCTBy10H1HX C
BHCIIHHUM ITIOJICM;

- OBJIAJICHUE CTYAECHTaMU METOJIOB PEIATHBUCTCKOM MEXAHMKHM W KJIACCHUYECKOW MEXaHUKU IS
OITMCAHUS CBOMCTB Pa3INYHBIX KOHKPETHBIX (PU3NYECKUX CHCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIC 3HAHUS, IOJIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 33ja4  |o0nactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH




OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAi U HAYYHO-TEXHUYECKON TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHWEM MPUKIAJHOTO IPOrPAMMHOTO

(my6nuKauym, MpOeKThI) o0ecrnieyeHHs

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKN

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

IIOHATHUSAMMU,

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW 0OpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUILINHE (MOTYJII0)

B pesynbrare ocBoeHUS TUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HATh:
- IlocTynarel M NPUHIMNBI CIIENUATBFHON TEOPUU OTHOCHUTEIBHOCTH, PEISTUBUCTCKOW MEXaHUKH U
KJIACCUYECKOM MEXaHHMKHU, METOJIbl OIMCAHUS YAaCTUIL U TEJI, a TAKXKE B3aUMOJCUCTBUS MEKLy HUMHU U C
BHEIIHUMU IOJISIMH;
- OCHOBHBIC METOABl MAaTEMaTHUYECKOro amnmapara CHCHHAIbHOW TEOpUU OTHOCHUTEIBHOCTH,
PENIATUBUCTCKON MEXaHUKH U KIIACCHYECKOH MEXaHHMKH: TPEXMEPHYIO TCH30PHYIO anreOpy, BEKTOPHBIHA
aHaJIM3 U allapaT YeThIPEXMEPHBIX BEKTOPOB U TEH30POB;
- OCHOBHBIE METOIBI PEIICHHS 3a/lad PENATHBUCTCKON KHHEMAaTWKH M JUHAMHUKHA U KJIacCHYECKOi
MEXaHMKH, BKJIIOUAsl JBMKCHUE YaCTHI] BO BHCIITHEM II0JIC.

YMETb:
- [Tosp30BaTbCs anmaparoM KiIacCUYECKOH MEXAHUKY;
- OJIb30BATHCS AMMNAPATOM TPEXMEPHOTO BEKTOPHOIO aHAJIN3a;
- TIOJTL30BATKLCS AIAPATOM TPEXMEPHON TEH30PHOMN areOpshl;
- OJIb30BATHCS ANMNAPATOM YETHIPEXMEPHBIX BEKTOPOB U TEH30POB;
- pemiath KWHEMaTH4eCKUe 3aJ]a4 C yJacTHeM YacTHII U TeT,
- pelaTh 3a/1a4u O JBUKEHUU YaCTHULl B 3aJJaHHOM BHEUTHEM IIOJIE.

BIAJCTh:
- OCHOBHBIMH METOJAMH MAaTEeMAaTUYECKOTO allliapara CIeNHATLHON TEOPHUH OTHOCUTEIIHHOCTH,
PEIATUBUCTCKON MEXAHUKU U KJIACCUYECKON MEXAHUKH;
- HABBIKAMH TECOPETUYECKOIO aHAJIN3a PEATIbHBIX 3a]1a4, CBSI3aHHBIX KaK CO CBOMCTBAMU CUCTEM YACTHII
M TEJ1 BO BHEIIIHEM II0JIE.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
3aKoHbI Hetorona Kak 3aKOHbI
1 COXpaHEHHs UMIyJIbCa M  MOMEHTa ) 5 3
umnynbca. OOOOMEHHBIE KOOPAWHATHI.
[punaumm Jlanambepa.
TeHsopsl. 2 2 3
3 HeiictBue. Jlarpanxkes Gopmainsm. 2 2 3
HeunepumanbHeie cucTeMbl OTCUETA. 2 2 3




5 Kunemaruka tBEpAoro tena. CBOOOMHBIN ) ) 3
rupockon. BeiHyxkneHHas npeueccus.
6 INamunbTOHOB (hopMan3M. 4 4 3
7 IT'eomerpus wu KHHEMATHKa CTO B ) 5 3
CpPaBHEHHUH C HbIOTOHOBCKOM MEXaHHKOI.
8 [Ipeobpazosanus Jlopenia. 2 2 3
9 Bpems kak koopauHarta U 3HEprust Kak ) ) 3
BpPEMEHHAs! KOMIIOHEHTa UMITYJIbCA.
PensruBucrckas 4acTuLa.
10 |B3aumogeiicTBHE C 3NEKTPOMArHUTHBIM 2 2 4
MOJIEM.
Kanonuyeckue ¥ HEKaHOHMYECKUE
1 koopauHatel.  leomerpus  (azoBoro ) 5 4
[IPOCTPAHCTBA. YpaBHEeHUE
INamunbToHa-SAKOON.
12 |Teopema Hérep u 3aKkoHBI cOXpaHEHMUS. 2 2 3
13 HrroToHOBCKas MeXaHuKa Kak ) 5 4
npenenbHbI cayyait CTO.
14 |KonpomnbHble pabOTHI B CAa4H 3aJaHHN. 2 2 3
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennuii)

1. 3akonsl HploTOHa Kak 3aKOHBI COXpaHEHHS HMMITYyJIbca M MOMEHTa uMmIyiabca. OO00OMEHHBIC
koopauHatsl. [Ipunnun Janambepa.

3akoHbl HBI0TOHA KaK 3aKOHBI COXpaHCHUA UMITYJIbCA U MOMCHTA UMITYJIbCA.

la 3axon HploTOHA: CyliecTBOBaHME C.0. B KOTOPOH CBOOOIHAS YaCTHIIA ABMKETCS 110 Ie0Ae3NUeCKOn
(MMITYIHC CBOOOTHON YaCTHIIBI COXPAHSETCS).

16 3axoH HproToHa: reoMeTpHs IPOCTPAHCTBA EBKINIOBA.

2a 3akoH HpI0TOHA: cH1a — CKOpPOCTh MEpeaadyn UMITYIIbCa.

26 3akoH HproTOHa: MMITyIBC=MV.

3a 3akoH HproToHa: mpy mapHOM B3aMMOJCHCTBUU YACTUI] UMITYJIBC COXPAHSETCS.

36 3axoH HproTOHA: py mapHOM B3aMMOAEHCTBUY YaCTUI] MOMEHT UMITYJIbCA COXPAHSETCS.

3akoHsl 1a, 2a, 3a yHHBEpCaJIbHBL.

3akonsl 10, 26, 30 MOIUUIIPYIOTCS B COBPEMEHHOM (hH3HKe.

[MpuBenéunas GopMynupoBKa 3aKOHOB HbIOTOHA JIeMOHCTPHUPYET yA0OCTBO (hOPMYITHPOBKH 3aKOHOB
(GU3MKK C HCIOJNB30BAaHMEM 3aKOHOB COXPAHEHHS W COXpaHSIOMMXCS BequunH. Ham HykeH
CHUCTeMaTHYeCKUH criocod HaXOAWUTh Takue GOPMYIHUPOBKU U TaKWe BETUYHUHBL. Takol crocod AaroT
HaM pa3INYHbIe BapHUAIIMOHHBIC TPUHIUIIB TEOPETUICCKONH MEXaHHUKH.

Kak BO3HMKIIM BapHallMOHHBIC IPHHITHIIEL.

DKCTpeMajbHbIe IPHHIUITEI TTO3BOJISIOT CKAaTO OMUCATh 3aKOHBI JUIs (PU3MYECKONW CUCTEMBI, TPUIEM
9KCTpEeMaslbHasi BEJIMYMHA MOXKET OBbITh 3alMcaHa 4epe3 pasHble apaMeTphbl, B Pe3yIbTaTe Yero Mbl
JIETKO MOXKEM IEPenucaTh 3aKOHbI (DU3UKU B Pa3HBIX MEPEMEHHBIX, B YACTHOCTH JBIKCHUE MOXKET
OBITH OMIMICAHO C TIOMOIIBI0 00OOIIEHHBIX KOOPIUHAT.

[Mpumep: neiictBue Juisi 4acTullpl B ToTeHImane (ypaBHeHus Oiepa-Jlarpanxka, 0000IEHHBIN
HMITYJIBC, 00OOIIEHHAS CHJIa, SHEPTHSA).

[Tpumep: penaTHBUCTCKAS YaCTHIA (UMITYJIbC, SJHEPTHS).

2. TeHzopsl.



Kak paborarh B IPON3BOJILHBIX KOOpAWHATAX?

JlokanpHble koopAnHaTHL. HeBbIpokaeHHbIe 3aMeHbl. Kitace rmaakoctn.
Kapra u atnac.

Ckainsap. Bekrop. Kosexrop. Tenzop.

JlnarpaMMHbIe 0003HAYCHUSI.

Merpuka.

3. letictue. JlarpanxeB opManusm.

JeiicTBre kKak (QyHKIIMOHAI.

BapuanmonHnast npousBoiHasl.

VYpaBuenus Oinepa-Jlarpamka.
O0606mEnnbIi nmmynbe. O000MEHHAS cHa.
OHeprusi. YpaBHeHHe OanaHca YHEPTUH.

4. HeuneprmanbHbIE CHCTEMBI OTCUETA.

Heunepuuanbable cuCTEMBI OTCUETA B KJIACCUYECKON MEXaHUKE.
Cunel ©HEPIUH.

5. Kunemaruka tBépmoro tena. CBOOOHBIN THPOCKOIT. BeIHYKA€HHAs TIperieccust.

Kunemaruka TBEpIoro Temna.
CBOOOIHBIN THPOCKOTL.
BriHyXaeHHas peneccust.

6. FaMUIIETOHOB (hopMaTU3M.

Oynkuus amunsrona. [Ipeobpazosanue Jlexkanapa.
YpaBHeHus I'aMuibTOHA.

[uknuueckue KOOpAMHATHI. 3aKOHBl COXPAHEHUs MAJIi COOTBETCTBYIOIIMX WMITYJIbCOB (IIE€pBOE
3HaKOMCTBO ¢ TeopeMoit HéTep B TpuBHanbHOM citydae).

CkoOxka Ilyaccona.
I'eneparops! mpeoOpa3oBanuii. ['aMUIIBTOHNAH, KaK TEHEPATOP IBOJIOIHH.
Kanonmnueckue npeoOpazoBaHusl.

7. I'eomerpust u kunemaruka CTO B cpaBHEHUH ¢ HBIOTOHOBCKOW MEXaHHUKOI.

[IpocTpaHcTBO-BpEMS HBIOTOHOBCKOM MEXAHUKH. [ €OMETpUs 1 KUHEMATHKA.
[Ipeobpazosanus ["anumes.

[IpoctpanctBo-Bpems CTO. [eomeTpust (MHTEpBAI, CKATSAPHOE MPOU3BEICHUE).
Kunemaruka (4-ckopocTb, 4-yckopeHue, 4-uMIyIbc).

Macca — uHBapuaHT (CKaJysip).

JIBIDKEHHE IO/ TCHCTBHUEM ITOCTOSSHHOM CHITBI B HBIOTOHOBCKOM Mexanuke u CTO.

8. IIpeobpazoBanus JlopeHra.

KanubGpoBounsie (riceBno)okpyxuocTti. (IlceBno)opToroHanibHOCTS.

[Ipeobpazosanus JlopeHna Ha MIOCKOCTH MUHKOBCKOTO M TOBOPOT HA €BKJIMIOBOM IJIOCKOCTH.
MarpuuHble SKCIIOHEHTHI U T€HEPaTOPhI MPEOOPa30BaAHHA.

[ToBopot u mpeoOpazoBanue Jloperia odimero Buaa.

JIBIKEHUE YacTHIBI BO BHEUIHEM OJIEKTPOMArHUTHOM TII0JIe Kak (IICEBIO)MOBOPOT 4-BeKTOpa
CKOpPOCTH.

Metprka MHUHKOBCKOTO B HEMHEPLIMAIBHBIX CUCTEMAX OTCUETA.



9. Bpems kak KOOpMHATA U HEPTHs KaK BpEMEHHAasi KOMIOHEHTa UMITYJIbCa.

Bpems — 370 TO, YTO U3MEPSETCSI YaCaMH.

Bpems kak 00001mEHHAst KOOpIUHATA.

ITepexon kK paccCMOTPEHUIO BpEMEHEM KaK KOOPIMHATHI (J1arpaHkeB Gopmansm).

Pacmupennsiit narpanxkuat (ypaBHeHHs Jinepa-Jlarpanika, IMITyJIbChI, SHEPTUA).

BBIpOXKICHHOCTh PACHIMPEHHOTO JIarpaHkuaHa (BMECTO BpPEMEHH IPOM3BOJIBHBIN MapamMerp,
MPOU3BOJI Ha OAHY (QYHKIHIO).

Heoano3nauHocTh nepexojia K raMHUJIBTOHOBOMY (POpMaIH3My.

VYpaBHeHus ['amuibToHa.

OHepreTrdeckas (MaccoBasi) MOBEPXHOCTb.

10. PenstuBuCTCKast yactula. BzaumoaeicTBrE ¢ 311€KTPOMArHUTHBIM OJIEM.

JleficTBUE NI 4aCTULBI, B3aUMOJEHCTBYIOLIEHN C 3JIEKTPOMArHUTHBIM ITOJIEM.
4-MepHBIN TOTEHIHAI.

VYpaBHEHUS ABM)KEHUA B 3-MEpPHOU U 4-MEpHOI 3alKCH.

TeH30p 2MEKTPOMarHUTHOTO TOJIS ¥ TeHepaTopsl rpynnsl JIopeHna.

11. KaHoHM4yeckne W HEKAaHOHMYECKHE KOOpAWMHATHL. [eomerpus (Ha30BOro MpPOCTPAHCTBA.
VYpaBuenue ['amuibroHa- Ako0wH.

KanoHunyeckue U HEKaHOHUYECKHE KOOPJUHATHI.
I'eomeTpust pa3oBOro MpoCTpaHCTBa.

Cko0Oka ITyaccona.

VYpaBuenue ['amuibroHa- Ak00H.

12. Teopema Hétep m 3ak0HBI COXpaHEHUS.
CuMMeTpuu IMHAMUUYECKUX CUCTEM.

I'pynnsl cummeTpuii.

Teopema Hérep.

HHTerpansl 1BHXECHHUS.

[uxnuyeckre KOOPAUHATHI.

13. HeroTOHOBCKas MexaHHKa Kak mpeaenbHbiil cydait CTO.

HrroroHOBCKas MexaHuKa Kak npeaensHelil ciaydait CTO.
[Tepexon kK HEPETATUBUCTCKOMY HIPEIEIy.

DHeprusi UMITYJIbC B HEPEJIATUBUCTCKOM pe/iere.
Cucrema 11eHTpa Macc.

14. KonponbHbie paboThI U CIa4H 33 JaHHH.

KonposbHbIe paboThI M c1a4H 33 JaHHN.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpapTHas ayAUTOPHSL, KEJIATEIbHO C MYJIBTUMETUIHHBIM IIPOSKTOPOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
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2001, 2003, 2006, 2012, 2014 .— 536 c.

3. Jlekuuu no ananuTHyeckor Mexanuke [ Tekcr] : yue6. mocobue st By3oB / @. P. [anTmaxep ; moj
pen. E. C. Ilataunkoro .— U3n. 3-e, crepeorur. — M. : @usmariut, 2001, 2002, 2005 .— 264 c.

4. CoopHUK 33j71ad 110 aHaTuTHIecKoi Mexanuke [Tekct] : [yue6. mocob. mis By3o] / E. C. IlaTHUIKNA]
[1 ap.] — M. : ®uzmarnurt, 2002 .— 400 c.

5. 3agaun o TeopeTrueckor ¢pusmke [Teker] : yuebd. mocobue aist By3oB / 0. M. Benoycos, C. H.
Bypmuctpos, A. 1. TepuoB .— Honronpyassiii : Uatennekt, 2013 .— 584 c.
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JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ccpuika cTpaHHIbl Kadeapsl Ha OPHUIINATBFHOM CaiiTe YHUBEPCUTETA
http://mipt.ru/education/chair/theoretical physics//

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Jis BBIMOJIHEHUsT Yy4eOHOW MporpamMMbl HEOOXOOUMO MOCEIaTh JEKIUH, CEMUHAPBI U MUCIOIb30BaTh
YKa3aHHYIO JUTEpaTypy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

Kypc: 2

KBaJU(PUKAHA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: M.I'. UBaHoB, KaH. (U3.-MaT. HAYK, JOIICHT, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 337a4  |o0iactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
Hay4HbIC U (UJIM) TEXHUYECKHE MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
(TexHoJIOrn4YeCcKUe, UHHOBAL[MOHHBIE) OTUETHl  |4MCIE C MCIIOAb30BAHUEM IPUKIAJHOIO I[POrPaMMHOIO
(my6nuKauym, MpOeKThI) o0ecrnieyeHHs

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI 3aKOHaMHM M TEOPUSMH COBPEMEHHOH (pHU3nKn

MPEIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)

HCCIIEI0OBaHUS
[IK-2 Cnocoben ananusuposats nosyueHHsie B |[IK-2.1 Bnageer meromamm cratuctudeckoil oOpabOTKU U
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI aHaJln3a Hay4yHbIX JaHHbBIX

JAHHBIE U JI€TIaTh HayYHbIE BHIBOJIBI

(3aKTrOUeHMS)

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pe3ynbrare u3ydeHust AUCIUTUIMHBI «AHAJIUTHYCCKAs MEXaHUKay 00yJaroIIniACs TOKEH:

3HATD:
- IlocTynarel M NPUHIMNBI CIIENUATBFHON TEOPUU OTHOCHUTEIBHOCTH, PEISTUBUCTCKOW MEXaHUKH U
KJIACCUYECKOM MEXaHHMKHU, METOIbl OIUCAHUS YAaCTHIL U TEJI, a TAKXKE B3aUMOJCUCTBUS MEKLy HUMHU U C
BHEIIHUMU IOJISIMH;
- OCHOBHBIC METOABl MAaTEMaTHUYECKOro amnmapara CHCHHAIbHOW TEOpUU OTHOCHUTEIBHOCTH,
PENIATUBUCTCKON MEXaHUKH U KIITACCHYECKOH MEXaHHMKH: TPEXMEPHYIO TCH30PHYIO anreOpy, BEKTOPHBIHA
aHaJIM3 U allapaT YeThIPEXMEPHBIX BEKTOPOB U TEH30POB;
- OCHOBHBIE METOIBI PEIICHHS 3a/lad PENATHBUCTCKON KHHEMAaTWKHM M JUHAMHUKHA U KJIacCHYECKOi
MEXaHMKH, BKJIIOUAsl JBHKCHUE YaCTHI] BO BHEIIITHEM II0JIC.

YMeTh:
- [Tonp30BarbCs anmaparoM KiIacCUYECKOH MEXAHUKY;
- OJIL30BATHCS ANMNAPATOM TPEXMEPHOTO BEKTOPHOIO aHAJIN3a;
- TIOJTL30BATKCS AIAPATOM TPEXMEPHOU TEH30PHOU aJreOpshl;
- OJIb30BATHCS ANMNAPATOM YETHIPEXMEPHBIX BEKTOPOB U TEH30POB;
- periath KWHEMaTH4YeCK1e 33J]a4 C yJacTHeM YacTHII U TeT,
- pelaTh 3a/1a4u O JBUKEHUU YaCTHULl B 3aJJaHHOM BHEIITHEM IIOJIE.

BJIA/IETh:
- OCHOBHBIMH METOJAaMH MAaTEeMAaTUYECKOTO allliapara CIeNHATLHON TEOPHUH OTHOCUTEIIEHOCTH,
PEIATUBUCTCKON MEXAHUKU U KJIACCUYECKON MEXAHUKH;
- HABBIKAMH TECOPETUYECKOIO aHAJIN3a PEAIbHBIX 3a]1a4, CBSI3aHHBIX KaK CO CBOMCTBAMU CUCTEM YACTHII
M TEJ1 BO BHEIIIHEM II0JIE.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO




3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHUIl, MCHOJb3YeMbIX /AJsl OLEHKH 3HAHMIi,
YMeHUii, HABbIKOB

ATTGCTaLII/ISI IO ANCHUIIJIIMHE «AHaITUTHYECKAST MEXAHUKA) OCYHICCTBIIACTCA B d)opMe HUTOroBOIO
9K3aMeHa IocJie EPBOro (OCEHHEro) ceMecTpa U3y4eHHsl.

Jlomyck K ’K3aMeHy IPOBOJUTCS IPErojiaBaTesieM 1Mo MUToraM padoThl CTYACHTa B CEMECTPE B
CJlydae YCIECIIHOrO OCBOCHMS AUCUMIUIMHBL. B ciydae eciu CTyAEHT HE YCBOWII JUCLMIUIMHY, U
pe3ynbTaThl €ro pabOThI B CEMECTpPE OKa3aJUCh HEYJIOBJICTBOPUTEIBHBIMU, IPOBOJIUTCS
JIOTIOJTHUTEIIbHBIM OMPOC Ha MPEAMET BBISIBIICHUS 3HAHUU. J{OMOTHUTENBHBINA ONPOC MPOBOJAUTCS
B BHUJI€ TECTOB, COJCPNKAHUE KOTOPBHIX TMOJHOCThIO COOTBETCTBYET COJEPKAHUIO TECTOBBIX
OIIPOCOB CTYJICHTOB B TEUEHHUE CEMECTPA.

OneHka ypoBHS CTYIEHTOB ISl IOMYCKA K 3K3aMEHY CKJIaJbIBACTCS U3 OLEHOK TPEX MO3UIUM:
3HAHUM, YMEHUI U HaBBIKOB.

3HaHUs CTYACHTOB OLEHHUBAIOTCA B PE3yJbTAaTe€ MPOBEACHUS E€KEHEIENIbHOr0 Ompoca
npoiienHoro marepuana. Omnpoc TPOBOAUTCS B MHUCHbMEHHOW (opMe B BHUAEC TECTOBBIX
BONpocoB. [Iprmep TECTOBBIX BOIIPOCOB MPUBEICH HUXKE.

VYMeHHsI U HaBBIKA CTYJCHTOB OMPEACISAIOTCS [0 MTOraM Cllayd JIOMAIlHUX 3anaHuid. Bcero
CTyJIEHTaM IMpeaJiaraeTcs ABa JOMAIIHUX 3aJaHus. 3aJaHue COJAEpPKUT TpU TUNA 3a74ad U
ynpaxkHeHuil. TUmoBble 3a/1auu U yrnpaxxHEeHUs pa3OUparoTCs HA CEMHUHAPCKUX (TMPAKTHYECKUX )
3aHATUAX. AHAJIOTMYHBIC 3374l U YIMPaKHEHUS CTYACHTHI JOKHBI PEIIMTh CAMOCTOSITENBHO,
UCIIOJIb3YSl PEKOMEH/IOBaHHYIO JIuTepaTypy. Kpome Toro, cryseHTaM npeiaralorces CreualbHo
MOMEUEHHBIC 33/1a4d TMOBBIIICHHOW CIOKHOCTU. Pemienue Takux 3amad TpeOyeT OT CTyIeHTa
HABBIKOB W IPEJICTABIISIET COOON OIICHKY HABBIKOB PEIICHUS 33,124 ITOBBIIICHHOW CII0KHOCTH.
HaBbIku CTYyZIEHTOB MPOBEPSAIOTCA B pE3yNbTaTe pEIHICHUS KOHTPOJIBHBIX pPAa0OT, KOTOpPHIE
MPOBOJATCS BO BpeMs AayIUTOPHBIX 3aHATHH. 3alayd  aHaJOTUYHBI THUIIOBBIM 3aj/layaw,
BKJIIOUEHHBIM B JIOMAIIHHUE 33/IaHUS, KaK PacCMaTPHUBAEMbIM Ha CEMUHAPCKUX (IIPAKTUYECKHX)
3aHATHUAX, TaK U MPEJIaraéMbIM sl CAMOCTOSATEIBHOTO pelieHus. 3alaHusi KOHTPOJIbHBIX padoT
OIICHEHHI B ONPEACIEHHYI0 CYMMY 0aJlIOB, YTO MO3BOJISIET OIIEHUTh YPOBEHb YMEHUS U HABBIKOB
CTYJICHTOB.

Bormpocsl, BKIIIOUEHHBIE B TECTOBBIE ONPOCHI, OXBATHIBAIOT OCHOBHBIE MOHITHSI, PACCMOTPEHHBIE
Ha NPEeAbIIYLIEH JIEKINH.

HpHMep BOIIPOCOB TECTOBOI'O 3a/IaHUS:

1. Ouenuth ramma-pakTop AN memexoAa (aBTOMOOWIIS/caMONETa/HU3KOOPOUTATHEHOTO
CIIyTHUKA/ITYJIH/BEJIOCUIIEN1A).

2. Jlns mapbl BEKTOpPOB B mpocTpaHcTBe MuHKOBCKoro 3amonHuth mpomycku. A=(1,1,0,0),
B=(1,1,1,1). (A/A)=___ ,A-__ noaobusii, (B,B)= , B - noo0uHeIH, (AB)=_ .

3. YHacTtunsl umeror 4-umnynbcsl ¢ komnoneHtamu (1,1,0,0) u (1,0,1,0). Uemy paBHa sHEprusi B
CHCTEME IIEHTPa UHEPLIHU?

4. UlTpuxoBaHHas CUCTEMa OTCUETA JBUIKETCS OTHOCUTENIHO HEIITPUXOBAHHON CO CKOPOCTHIO
v=(v,0,0). BrnummTe KOMIIOHEHTHI MaTpHIbl mepexoia (X' U X — CToNOLbl KOOpAUHAT,
x=(t,x,y,2)"), c=1. [TozeiicTByiiTe MaTpuLeil Ha cToNGEI (®, © COSP SiNO, o Sing Sind,w cosO).

()




5. Yactuma wumeroT 4-umnyinbe ¢ kommonentamu (3,1,0,0). M= , V=, . ).
u=_.__ . . )

6. A=(0,Bx+1,0). H=(_, , ), F'aMuibTOHHAH HEPEIATHBUCTCKON 3apsHKCHHOW YaCTHUIIBI B
marauTHom none: H(R,P)=
CoxpaHsieTcsi KOMITOHEHTBI 0000IIEHHOTO UMITYJIbCA!

7. A=a ex sin(wt-kezr). E= , H= , v=( , , ).

8. OnpenenuTh pa3MepHOCTh KOH(UTYPAIIMOHHOTO MPOCTPAHCTBA JIJII MEXAHUYCCKOM CHCTEMBI
110 PUCYHKY.

9. u=t+x, v=t-x, ds?=dt?-dx?-dy?-dz’= (aepes U,v,Y,2)

= ) gii:( ) A=(1,2,3,4) (8 xopx. uvyzz), A=, ., ),

gi
AA'=
10. Onpenenuts pa3MepHOCTh (ha30Bro MPOCTPAHCTBA JJII MEXaHUYECKOW CHCTEMBI TI0 PUCYHKY.

[TprmMep KOHTPOJILHOM pabOTHI:

T
3agaua 1 (8). [lonb3ysck mensopHoti anreOpoi, BEBIYUCIUTD rot [ % F] ,rne & —

-

IIOCTOSHHBIA BekTop U | - paamyc-BekTop.

3agaya 2 (7). OnpenenuTs IOPOroByI0 SHEPruIo peakuun PP —p+p+7° 5 cucreme OTCYETA,
IJIe OJIMH U3 HAYaJIbHBIX IPOTOHOB MOKOUTCS.

3anaua 3 (10). PensiTuBHCTCKAs YaCTHIIA ABMIKETCS B APAIICIBHBIX M TOCTOSTHHBIX
9JIEKTpUYeCKOM © MarHuTHOM moiisix E u H, npudem (E || H || ocu y). IIpu t = 0 yactuma
HaXOoJIMJIach B Ha4aje KOOPJAMHAT, 00Jiaias uMIyiibcoM Po= (Pox, Poy, Poz). BeinucaTs TeH30p
AJIEKTPOMArHUTHOT'O TIOJISI B PACCMATPUBACMOIN I'€OMETPUH U, TIOJIb3YSICh KOBapUAHTHBIM
ypaBHEHUEM JIBUKCHUS YaCTHIIbI, OMPEICTUTh 3aBUCUMOCTD t(7) BpeMeHu t B 1abopaTopHOi
CHCTEME OTCUeTa OT COOCTBEHHOro BpeMeHH 4yacTuibl 7, cuntas t(0) = 0.

3agaua 4 (25). B cuctreme K mmeercs omHopoaHOe anekTpudeckoe mone E - = (E, 0, 0),
HAIPABIIEHHOE 110 OCH X , ONMUCBHIBAEMOE CKAISIPHBIM U BEKTOPHBIM TOTECHITHATIAMU

¢ (Lxy.z) = 0, A (txy.z) = (-CEt ,0,0). Cuctema K nBmxkercs oTHOCHTENBLHO
cucteMbl K co ckopocThio V B0 OCH X, COBIaaromiei ¢ ocbto X . Onpeaenursb

(a) (6) motenrmans! ot, Xy, z)u A (t, X, Y, Z) B cucteme K uepes nepemennsie (t, X, , 2)
cucreMsl K,

(b) (7) anekTprueckoe u MarHuTHOE MoJie B cucreme K,

(c) (12) a TaKke mokasats, uro mrpuxosannsie [ ¢ U (1XY.2) =g A (txyz) =

=(-cE! , 0, 0) ] u HemTpuxoBauueie [t Xy, Z) u A (t, X, Yy, 7) ] moTeHIMABI,
paccmampusaemvle menepv Kak QyHkyuu 00Hux u mex sxce nepemennwix (t, X, Y, Z) eounoi
cucmemvl omcuema, CBI3aHbl MEXKY CO00# KaTMOPOBOYHBIM MPeoOpa3oBaHUEM, U HAUTH
byukiwmio ¥ (t, X, Y, Z) KaTHOPOBOYHOTO MPEe0OPa30BAHUS OT IITPUXOBAHHBIX MOTEHIIUAIOB K
HEIITPUXOBAHHBIM.

Kaxnas 3aaua KOHTPOJIBHON pabOTHI OI[EHEHA B ONPEAEICHHYI0 CyMMY 0ajuIOB B 3aBHCHMOCTH
OT CJIO)KHOCTH M YpOBHs (3HaHMs, yMEHUS M HaBblkM). [lomHas cymma OayuioB mpumepa
KOHTPOJIbHOM paboThl paBHa 50.

Konkpertnsie ycioBusi Habopa 0aioB 3a pabOTy B CEMECTPE MOTYT 3aBUCETh OT JIEKIITHOHHOTO
MOTOKA U ONPEAETAI0OTCS JeKTOpoM. OOIINM 0CTaeTCsl ClIeAyIoIIee MPaBUIIO.



B Teuenue cemecTpa cTyneHT HaOupaeT cCyMMy OalljlIoB MO pe3yjibTaTaM TECTOBBIX OIMPOCOB
(manpumep, 50 6amioB), Mo pe3yibTaTaM claud ABYX 3aaaHuil (Hampumep 80 6aymuioB) U 1o
pe3yibTaTaM JIByX KOHTpOJbHBIX (Hampumep, 100 OamnoB). Kpome Toro 3a pemienue 3amgau
MOBBIIIEHHON CJIOXHOCTH JIOMAITHETO 3aJaHusl CTYIEHT MOXeT HalOpaTb mpemMuaibHble (
OOHYCHBIE) Oauibl 1Mo ABYM 3amaHusM (Harmpumep, 30 G6amtos). [lomHblil Oamn oneHUBaeTCs B
naHHOM ciaydae cymmoit 230 GamtoB. Ilo pesynbpraraM UTOTOBOTO PEHTHHTA CTYIEHT MOMKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpasi OEHUBAETCS B %0 OTHOCUTEIHHO MOJIHOTO Oajuia.

Ornenka 3a pabOTy B CEMECTPE BBICTABIISICTCS B COOTBETCTBHU CO CXEMOW, NPUBEICHHOW B
cienytomieM paszzaene. CTyIeHT JOMYyCKaeTcs K dK3aMeHy IPU YCJIOBHU CAAYM JIBYX 3aJaHHUi U
OIICHKH 3a paboTy B ceMecTpe paBHOU win Oosibiei 3 (1Mo AecATHOAIBHON IIKAJIE)

HtoroBas sK3aMeHallMOHHAs OIIEHKAa BBICTABIIAETCS CTYACHTY C YUYE€TOM OILICHKH ero paboThl B
cemecTpe. DK3aMeH MPOBOIUTCS B YCTHOM (hopme. DK3aMeHAIMOHHBIE OUIIETHI MOTYT COJIEPIKATh
HapsIly ¢ TEOPETUYECKUMU BOIPOCAMHU Takke U 3ajaun. Popma Ousera onpenensiercs JIeKTOpoM
U 3aBHCHT OT JICKIIMOHHOTO TOTOKa. THUIOBBIE 33aJaud MOTYT JaBaThCs Takxke U B (opme
JOTIOTHUTEILHBIX BOMPOCOB K OmiieTy. OTBeT cTyeHTa olleHuBaetcs 1no 10-6annpHoil mkare.

Tunuunas ¢opma Ounera comepxut 3 Bompoca. [Ipumep TunuyHou (opmbl OuneTa U3 Tpex
BOIIPOCOB IIPUBEACH HUXKE:

1.VpaBHeHuE peNsATUBUCTCKON MEXaHUKU. YeThIpe-UMITYJIbC U YEThIPE-CUIIA.
2. MaruuTHbIf MOMEHT. [ MpoMarHuTHoe oTHOUIeHHe. MarHUTHBI MOMEHT KOHTYpPa C TOKOM.

di d(t—- R/c) :
3. Beruuciurs A1V R ,rnme R= lr=rl

4. Kputepuu oueHUBaHUs
4a. Kputepun onennBanus (OLeHKa 3a padoTy B cemecTpe)

Onenka HaGpansble 6ajuib

ormimyao (10) 6osiee 90%
OoTIN4HO (9) ot 80% 10 90% BKIIOUUTETHLHO
xopotio (8) ot 70% no 80% BKIIOUUTETHEHO
xopotio (7) ot 60% 10 70% BKIIOUUTETHEHO
xopoto (6) oT 50% 10 60% BKIIOYUTEITHHO
YAOBJIETBOPUTENHHO (5) ot 40% 1o 50% BKIIOUUTETHEHO
yJIOBJIETBOPHUTENHHO (4) oT 30% 10 40% BKJIIOUUTETBLHO
YAOBJIETBOPUTENHHO (3) ot 20% 10 30% BKIIOUUTETHEHO

HEeyJoBIeTBOpUTENHHO (2) | He momydeHa yoBiIeTBOPUTENbHAS OLIEHKA B IEPHOT
3a4eTHOM ceccuu. TpeOyeTcs HOMOTHUTENBHOE
TECTUPOBAHUE

CTyneHThl, MONMYYHMBIIKE 32 paboOTy B ceMecTpe K Hayally 9K3aMEHAIMOHHOW CEeCCHUU OLICHKY
«HEYIIOBJIETBOpUTEIHbHO» (MeHee 20% ycBOeGHHs MaTepuayia), WiId He CIaBIiue 00a 3agaHusd,
CUMTAIOTCS HE YCBOUBIIMMH MaTepHal M HE BBHIMOJIHUBIIMMH 33JaHUS Kypca, MOITOMY K
9K3aMeHY He JIOMyCKaIOTCS.

40. Kputepun onennBanus (3K3aMeH)

Hrorosas OLCHKA Ha 3K3aMCHE BBICTABJIISICTCS B COOTBETCTBUHU CO CXEMOIL:

Onenka | Bammr | Kpurepuu




10 10 6amioB 3a SK3aMeH U OIICHKA 3a padoTy B ceMecTpe He
OTnn4HO HUXe 8.
9 6au10B 3a 9k3ameH U 10 6amioB 3a paboTy B ceMecTpe

9 9 GasuToB 3a 3K3aMEH M OIleHKa 3a PaboTy B ceMecTpe He
Huxe 8.

8 8 OayTOB 3a SK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He
HUXe 6.

7 GasuioB 3a 3K3aMeH u Oosiee 8 6aIoB 3a paboTy B
ceMecTpe

7 7 GaJuIoB 3a 3K3aMEH M OIleHKa 3a paboTy B ceMecTpe He
HUXKE 5.

6 6asuToB 3a 3K3aMeH u Oosiee 8§ 6aIoB 3a paboTy B
ceMecTpe

Xopoio

6 6 0aJuIoB 3a 3K3aMEH M OIleHKa 3a paboTy B ceMecTpe He
HUXKE 5.

5 6asioB 3a 9k3aMeH u Oonee 7 6arioB 3a paboTy B
ceMecTpe

5 5 06aJuIoOB 3a 9K3aMEH U OICHKA 3a paboTy B ceMecTpe He
HIDKE 3.

4 4 Gaia 3a PK3aMEH U OILICHKaA 3a pa60Ty B CCMCCTPC HC HUXKC

3.

YAOBJICTBOPHUTCIBHO

3 3 Gajuia 3a 9K3aMeH M OIleHKa 3a padoTy B cemecTpe 3.

HCEYAOBJICTBOPUTCIIBHO 2 2 6ajia 3a 9K3aMeH U OILICHKaA 3a pa60Ty B CCMCECTPEC 3.

1 1 Gasn 3a SK3aMEH U OlIeHKa 3a paboTy B cemecTpe 3.

5. MeToauyeckue MaTepuasibl, onpeaesiomue Npoueaypbl oueHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (WJIH) ONBITA IeATEJILHOCTH

CryneHThl, JOMYyIICHHbIE K dK3aMEHY, OTBEYArOT Ha BOMPOCH OmiieTa, MMess BO3MOXXHOCTh Ha
HNOJAroTOoBKY He MeHee 1 uaca. OTBeTHl NMPEICTaBIAIOTCA B MHCbMEHHOM BHJE, MO KOTOPBIM
MPOBOAMTCS YCTHOE COOECeI0BaHUE.

OreHka 3a OTBET Ha OMJIET BBICTABISIETCS B COOTBETCTBUH CO CIEIYIOIIUM KPUTEPUSMHU:
CryneHT, HE OTBETHMBIIMKA TIPaBWIBHO HH Ha OJUH BOMPOC, TIOJY4aeT OICHKY
HeyaoBieTBOpUuTeabHO (1 min 2)

CTyneHT, OTBETUBIINN TPABUIIBHO

TOJILKO Ha 1 BOIPOC, MOJIydaeT OLEHKY «yIOBJIETBOPUTENbHO» (3 uiu 4 Oana), B 3aBUCUMOCTH
OT TIOJTHOTHI TIPAaBMIIBHOTO OTBETA M OTBETOB HA JPYTUE OTOIHUTEILHBIE BOITPOCHI;

Ha 2 BOMpOCa, MOIy4aeT OLEHKY «Xopomo» (5, 6 unu 7 0anioB), B 3aBUCUMOCTH OT IOJHOTHI
NPaBUIBHBIX OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHL;

Ha Bce 3 Bompoca, NojayvaeTr 8 6aioB («OTIMYHO») U BO3MOXKHOCTb OTBETA Ha JIOMIOJHUTEIbHbIE
BOTIPOCHI MTOBBIIIEHHOW CIIOKHOCTH JIJIS TIOJTYYEHHSI OIICHKH «OTJIMYHO» ¢ Oammamu 9 nin 10.

Bo Bpewms mpoBeneHus: 3K3aMeHa CTYJIEHTBI MOTYT IOJIb30BaThCS NMPOTPaMMOM THUCHUILIMHBI U
cOOpHUMKaMHU JIOMAIIHMX 3aJaHuil. Y4eOHOH, yueOHO-METOIMYEeCKOH M  CHpaBOYHOU
JUTEPATYPON IMOJIB30BATHCS BO BpPEMs 3K3aMeHa He JoIlyckaercs. Bo BpeMs 3K3aMeHa JTOJKHBI
OBITh TAaKXKE BBIKIIOUEHBI MOOMIIbHBIE TeNIE(OHBI.

Ilepen HauamoM 3K3aMEHALIMOHHOM CECCUU CTYJEHTHI IMOJYYAIOT IIEPEUYEHb BOIIPOCOB, OTBETHI HA
KOTOpbIE HEOOXOAUMO 3HATh IS YCIEIMHOW caavyd ’K3ameHa. POpMyYITHUPOBKH BOIPOCOB B
OmieTax CTyJIEHTHI Y3HAIOT BO BpeMsl KOHCYIbTAIHi.




CTyneHThl, MOJIYYUBIIME HTOTOBYIO OLEHKY «oTiauuHo» (10) m pemmBiIIMe W 3alIUTUBIINE
3a/1a4d TOBBIIICHHOW CJOKHOCTH JOMAIIHEro 3aJaHHs, MOTYT IMOJYyYUTb JOMOJHUTEIbHBIC
3a4ETHBIE €AMHULIBI 110 KypCY.



