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ABSTRACT

Bachelor’s degree in 03.03.02 “Physics”.

Study profile “Physics”.

Course title: “Geometrical aspects of modern physics”.

Variable part of Block 1, 4 credits.

Instructor: Shirmovskii S.E.

At the beginning of the course a student should be able to:

OC-6 - readiness for self-development, improving their skills and skills;

OC-10 - mastering the basic methods, methods and means of obtaining,
storing, processing information, have the skills to work with a computer as a means
of information management;

PC-3 — ability to operate and maintain modern physical equipment and
equipment.

The course based on “Mechanics”, "Optics", "Electricity and magnetism ".

Learning outcomes: OPC-3 — the ability to use the basic theoretical
knowledge of the fundamental sections of general and theoretical physics to solve
professional problems;

PC-1 — the ability to use specialized knowledge in the field of physics for
mastering specialized physical disciplines.

PC-4 — ability to understand and present the information received and to
present the results of physical research

Course description: Formation of an understanding of the use of a geometri
cal apparatus for obtaining analytical solutions of physical problems. The study of
the principle of least action, the Noether theorem, the Lagrange, Hamilton and
Hamilton Jacobi equations and the ability to apply them to solve problems of
theoretical mechanics.

Main course literature:
1. Landau L.D. Teoreticheskaya fizika: uchebnoe posobie dlya fizicheskih
special’'nostej universitetov : [v 10 t.] t. 2 . Teoriya polya / L. D. Landau, E. M.
Lifshic ; pod red. L. P. Pitaevskogo. Moscow: Fizmatlit, 2012. — 533 p.
SL of FEFU:
http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU
2. Rashevskiy P.K. Rimanova geometria i tenzorny analiz / Rashevskiy P.K,;
Moscow: Nauka, 1967, iss. 3 — 664 pp.
https://lib.dvfu.ru:8443/lib/item?id=chamo:68337 &theme=FEFU
3. Dubrovin B.A. Sovremennaya geometriya: Metody i prilozheniya/ Dubrovin
B.A., Novikov S.P., Fomenko A.T.; Moscow: Editorial URSS, 1998, iss.4 — 278

PP.
https://lib.dvfu.ru:8443/lib/item?id=chamo0:369230&theme=FEFU

Form of final control: exam.


http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:68337&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:369230&theme=FEFU

AHHOTANIUA

PaGouast nmporpamMmma AUCHUILUIMHBI «] €OMETpUUECKUE ACTIEKThI COBEPMEHHOM
buzukny pazpadorana s cTyaeHToB 4 Kypca HanpasiaeHus 03.03.02 «Duzukay,
cnenuanu3anuu «duszuka» B coorBeTcTBUU ¢ TpeboBanusimu OC BO no ganHomy
HaIIpaBJICHUIO.

Jucuunnmnna «I'eoMeTpuyecKre aceKThl COBEPMEHHON (PU3UKH» OTHOCHUTCS
K paszneny b1.B.JIB.5 6a30Boit yactu yaeOHOTO T71aHA.

OOmasi TpyAOEMKOCTh AMCIMUIUIMHBI COCTaBIseT 4 3a4yeTHblE €AMHUIBL,
144 yacoB. Y4eOHBIM IJIAHOM TPETYCMOTPEHBI JIEKIIMOHHBIE 3aHaATus (36 yac.) u
npakThdeckue 3aHsaTus (54 4yac), camocTosTeNnbHas padota (54 gac.). Jucuurmna
peanmsyercs B 7 cemecTpe 4 Kypca.

Kypc «I'eoMeTrpruueckue acneKkThl COBEPMEHHOW (DU3HMKU» OCHOBBIBACTCS Ha
CHENyIOINX AucHMIUIMHAx: «MexaHuka», «OnTtuka», «DIJIEKTPUYECTBO U
MarHeTusM», «AHaIUTUYECKas TeoMeTpusi». B cBow odepenb, MOHATHUS,
BBOJMMBIE B 3TOM KypcC€, SIBISIOTCS BaXXHBIMH JJIS MOCIEAYIOMIEr0 W3y4YeHUs
JUCHUIUINHBL  «KBaHTOBasg 3JIEKTPOAMHAMHKA», H3Yy4aeMOMl B  CIEIYIOLIEM
ceMecTpe

B nucuunimHe paccMOTPEHBI T€OMETPUYECKHE METOMAbl, MPUMEHSIEMBIE B
COBpPEMEHHOU (hU3UKE.

Heab ocBoeHHA AMCHMIUIMHBI  (OPMUPOBAHUE  MPEACTABICHUS O
MPUMEHEHUU OCHOBHBIX T€OMETPUUYECKUX METOJIOB B COBPEMEHHOMN (PU3HUKeE.

3anauu:

e QopMHUpPOBAaHUE MMOHUMAHUS MCIOJIb30BAHUS MATEMaTHYECKOro armapara
JUTS TIOJTyYEHUS aHATMTUYECKUX pelieHui GU3NdecKux 3a1ad.

e 3yuenue EBKIMIOBON METPUKH, METPUKA MUHKOBCKOro, TeH30pa Pumana
Y yMEHUE MPUMEHSTh UX JJIs PEIICHUS 3a]1ay.

JUist  yCcHemHoro u3y4yeHus JUCUUILTMHBI «l'€OMeTpHUYecKre acHeKThl
COBEpMEHHOW (U3UKK» Yy OOydaomMXCcsS JODKHBI OBITh  C(HOPMHUPOBAHBI
CJIEAYIOIINE TPEABAPUTEIBHBIE KOMIIETCHIUU:

e CIOCOOHOCTBIO HCIIOJIb30BaTh B MPO(PECCHOHANBHON JEATEIbHOCTH
0a30BbI€ €CTECTBEHHOHAYYHbIE 3HAHUS, BKIIIOUas 3HAHUS O MpeaMeTe U 00BEKTax
M3Y4YEHHUs, METOJaX MCCIICIOBaHUS, COBPEMEHHBIX KOHIIEMIMIX, JTOCTHKCHUIX U
OrpaHUYEHUsX ecTecTBeHHbIX Hayk (OITK-1);

e CHOCOOHOCTBIO MOHMMAaTh M M3Jararh MOJy4yaeMyl HHQOpManuoo u
NPEeJCTaBIATh Pe3yabTaThl pusuueckux uccinemaosanuii (IK-4);

e CIOCOOHOCTBIO UCHOJB30BaTh CHEIUAIU3UPOBAHHBIC 3HAHUS B 00JACTH
bu3uky s ocBoeHUs NpoPrIbHBIX pu3mueckux aucuurumH ([TK-1).



B pesynbrare
dbopmupyrorcs

cleyIomue

HN3Yy4YCHUSA

OOIIEKYyIbTypHBIC

MAaHHOW  JUCIUILINHBI 00yUarIIMXCs

y

u  obmenpodeccuoHaTbHbIC

KOMIETEHIIUU (3JIEMEHTHI KOMIIETEHIIUMN).

Kon u popmyuposka

Jrtanbl (OPMUPOBAHHUA KOMIIETEHIMH

3yIbTaThl PUINYECKUX
HUCCIIENOBAHUN

KOMIIeTeHIUH
OIIK-1 OCHOBHBIE TIOHSITUSI TEOPEMBbI, 3aKOHbl W MPUHIIUIIBI
CIIOCOOHOCTh FeOMETpUM JUIsI TE€d W CHUCTEM, HaXOJSIIUXCA B
UCIOJIb30BATh B |34aer COCTOSTHUU TOKOSI U ABMWXEHHUS. O TeoMeTpuyecKuX
npodeccHOHANbHOf aCIleKTaX  MOBEACHUA (1)1431:1%01(1/1)( CHUCTEM TIOJ
JNEHUCTBHEM CHJI  pa3iM4HONl mOpupoisl. MeTobl
JESITEIBHOCTH 0a30BbIe
UCCIIeTOBaHMS (PU3UIECKUX CUCTEM
€CTECTBEHHOHAYYHbIE
Hcnonb30BaTh OOMIME 3aKOHBI M METOJBI TEOMETPHH.
3HaHUA, BKJIIOUast
OnpenensiTh MECTO U MOPSJIOK MPUMEHEHHUS METO/I0B
SHaHUA O HPCAMETC M |yyeer U IPUHLUIOB TE€OMETPHUM. HNHuTtepnpeTupoBathb
00BeKTax H3yHCHUA, pe3ynbTaThl ~ CTaTUYECKUX, KHHEMATHUYECKUX U
METO/IaX MCCIICIOBAHUS, JTUHAMUYECKUX METOJOB pacyeTa.
COBPEMEHHBIX
KOHIICIITIHAX, OCHOBHBIMH METOJaMH PEIIEHUS 33/1a4 COBPEMEHHOM
AOCTHIKCHHUAX U (Bnageer ¢u3uku. HaBplkaMu MCTIOJIb30BaHUS MaTEMaTHUECKOTO
OTpaHUYCHUSAX armapara Jis pelIeHus 3a1a4.
€CTECTBEHHBIX HAayK
[1K-1 OcCHOBHBIE T€OMETPUYECKUE METObI, IPUMEHSEMBbIE
CIIOCOOHOCTBIO 3Haer IIpU U3YYEHUH ypaBHEHUH anekTpoanHamuku, OTO,
HCIIOJIb30BaTh CTO.
CICTIHATA3HPOBAHHEBIC Vaeer HPUMEHSTH TEOMETPHUECKUE METOIBI OTIUCAHUS TIPH
3HaHHUSA B 00J1aCTH pEIIEHUH TPAKTHYECKHX 3a/1au.
(bU3UKHY TSI OCBOCHUS
npOpHIBHBIX
dusHIECKnX Brnaneer HABBIKAMU pelIeHHs] PU3NIECKUX 3a/1ad.
TUCITUTLTAH
[1K-4 3Haer Marepuain Kypca
CTIOCOGHOCTBIO Vaeer JlocTynHO 1 (haKTHYECKH BEPHO M3JI0KHMTH U3YUEHHBIH
IIOHUMATh U u3jiaratb MaTepI/Iaﬂ
MOJIY4aeMYI0
uHpOpMAIUIO U
TIPEACTABIISTh pe- Braneer HeoOxoauMoii TepMHHOIOTHEH, TOHSITUSIMH U

MPUMCEHACMBIMH MECTOdaMU

Jlnst hopMupOBaHUS BBINMICYKA3aHHBIX KOMIETSHITMN B paMKaX IUCIUILTAHBI

«I'eomeTpruyeckre acleKTbl COBPEMEHHOW (PU3UKUY» MPETyCMOTPEHBI CIEIYIOLIUE

METOJIbl aKTUBHOT'O/MHTEPAKTUBHOI'O OOYUYCHUS:

nekmusi-0ecena; rpynmnoBas

KOHCYJIBTALMS (17151 TPAKTUYECKUX 3aHATHH).



L CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOM YACTH
KYPCA

Tema 1. OcHoBbl apuHHOM reomerpun (12 yac.)

AxTHBHas popma : Jeknusi-Oecena

JlekapToBBI KOOPJIWHATHI, OCHOBHI a(WHHOW TEOMETpPUHU, JIMHCWHBIE
BEKTOPHbIE  IPOCTPAHCTBA,  €BKJIMJOBO  IPOCTPAHCTBO,  IPEOOpa3OBaHUSA
KOOpAMHAT, KBaJpaTUUHbIE (JOPMBI U BEKTOPHI, CKAJIIPHOE MPOU3BEACHUE, UINHA
KPHUBOM, OJIIpHBIE, IIWINHAPUYECKUE, CPEepUIECKUE KOOPIUHATHI.

Tema 2. Merpuxu (12 4gac.)

AKTHBHas popMma: Jieknus-0ecena

PumanoBa MeTprka, €BKJIMIOBA METPHUKA, IICEBAOPMMAHOBA METPHUKA,
METpUKa MHUHKOBCKOI'O, KpUBBIE BTOPOTO MOpPSAKA, MpeoOpa3oBaHUE KOOPAMHAT,
npeoOpa3oBaHue IPU 3aMEHE KOOpUHAT..

Tema 3. Tenzopsi (12 yac.)

Omnpenenenne TeH30pa, NPOCTEHIINE CBOMCTBA TEH30POB, IPAUEHT TEH30PAa,
JMHEWHbIE 3aMEHbl KOOPJMHAT, KOBapHaHTHas MPou3BoIHas, cuMBoJ Kpucrodens,
KOBapUaHTHO ITOCTOSIHHOE BEKTOPHOE I0JIE, YPAaBHEHUE IMAPAJUIENBHOTO MPEHOCA,
reoIe3NYECKue, CBSI3HOCTH, TeH30p Pumana, Ttenzop Pwuunm, wmeTrpuka Ha
ITOBEPXHOCTH, CBA3b TEH30pa PuMaHa ¢ MeTpHUKOM.

II. CTYKTYPA U COJAEPXAHUE MPAKTUYECKOHN YACTH
KYPCA IlpakTHuyeckue 3aHATHUA (54 yac.)

Ha nmpakThyeckux 3aHATHSX MPEANOJIAracTcsl peluieHue 3a1ad M0 U3y4aeMoMy

KYpCY C LIEJIbIO 3aKPEIICHUS 3HAHUM.

3anusaTue 1. [IlekaproBbl KoOpAUHATHI. OCHOBBI Aa(PUHHOM reoMeTpHu. (2
qac.)

1. JlexapTOBBI KOOPAUHATHI.

2. OcHOBbI a(OUHHON T€OMETPUH.

3ansitue 2. EBkangoBo npocrpanctBo 1. (2 yac.)

1. JIuHeliHbIE BEKTOPHBIN ITPOCTPAHCTBA.

2. EBKIMIOBO MPOCTPAHCTBO.

3ansitue 3. EBKInI0B0O mpocTpaHcTBO 2. (2 4ac.)

1. JlivHa NpAMOJIMHEWHOT O OTPE3KA.

2. Ilapamerpuueckoe 3aaHue KpUBOI.

3ansTue 4. [IpeodpazoBanus Mexkay pa3JIM4HbIMH CHCTEMAMM

koopauHar 1. (2 yac.)

1. IIpeoOpa3zoBaHue KOOPAUMHAT CKOPOCTH MPU 3aMEHE KOOPAUHAT.

2. ITlpeoOpa3oBaHue BEKTOpA TUIIA CKOPOCTH MPU 3aMEHE KOOPAUHAT.



3ansTue 5. [IpeoOpazoBanusi MeKIy Pa3jIUYHbIMHA CUCTEMAMM
KOOpAuHAT 2. (2 yac.)

1. BriBoa yCKOpEHHS B pa3IMUHBIX CUCTEMAax OTCUETA.
3ansrue 6. KBagparnunbie ¢popmsi 1. (2 yac.)
Humepaxmuenan popma : 2pynnoeas KoHcyibmayus
1. EBKIIMJIOBA METpHKA.

2. llonspHble, TUIMHIPUYECKHUE, KOOPIUHATBHI.
3ansaTue 7. KBagparuunsie ¢popmabl 2. (2 yac.)

1. Cdepuyeckue KOOpIUHATHI

2. Kagpat nuddepenmmana aiuHsI.

3ansarTue 8. PumanoBa merpuka. (2 yac.)

1. PumaHOBa 1 ICEBIOPUMAHOBA METPHKHU.

2. Mertpuka MUHKOBCKOTO.

3. Ilpocteitmme noustue CTO.

3ansaTue 9. Kpusbie BTOporo nmopsiaka 1. (2 uac.)

1. OKpyXHOCTb.

2. Diurc.

3anusaTue 10. Kpussie BTOporo nopsiaka 2. (2 yac.)

1. TunepOouna.

2. [lapabomna

3anarue 11. IIpeoOpazoBanue koopauHar (2 4ac.)
Humepaxkmuenan gpopma: zpynnogas KOHCY1bmayus
1. TIpeoOpa3zoBaHue BEKTOpaA TUIA CKOPOCTH.

2. TlpeoOpa3oBaHue BEKTOpa TUIA TPAJAUCHTA.
3ansTue 12. Tensopsl. (2 yac.)

1. IIpeoOpa3zoBaHHe METPUK MPHU 3aMEHE KOOPAUHAT.

2. CBoMCTBa TEH30POB.

3ansitue 13. I'paaueHT Ten3opa (2 yac.)

1. I'paaueHT TEeH30pa.

3anstue 14. KoapuantHas npoussBoaHas 1. (2 yac.)
Humepaxmuenan popma : cpynnosasn KOHcy1bmayus
1. Ten3zopsi (1,0), (0,1).

3ansaTue 15. KopapuanTHas npousBoaHas 2. (2 yac.)
1. Tensopsr (p, 9), (1, 1), (0, 2), (2, 0).

3ansarue 16. [IpeoOpazoBaHue npu 3amMeHe KOOPAUHAT (2 yac.)
1. TIpeoGpa3osanue cumbona 'Ky

3ansTue 17. KoBapuaHTHO MOCTOSIHHOE BEKTOPHOE moJie. (2 yac.)
1. TlpousBoaHas MO HAINPABJIEHUIO.

2. KoBapuaHTHO OCTOSIHHOE BEKTOPHOE TOJIE.



3ansTue 18. [lapaanenbHblid IePeHOC BEeKTOPA. (2 yac.)
1. YpaBHeHue napamiesbHOTO epeHoca

3ansTue 19. I'eone3nueckue. (2 yac.)

1. T'eone3nueckue.

2. CBS3HOCTH.

3ansTue 20. [IpeoOpazoBaHue TeH30pPOB. (2 4ac.)

1. [loaHsTHE UHAEKCOB.

2. OrnyckaHHe UH]IEKCOB.

3ansaTue 21. Tenzop Pumana (2 yac.)

1. Tenzop Pumana.

2. CaoiicTBa TeH30pa Pumana.

3ansitue 22. Ten3op Puuu. (2 yac.)

1. Tenzop Puun.

2. KpuBusHa.

3ansTue 23. CnocoObI 3aaHUA MOBEPXHOCTEM. (2 yac.)
1. TlapameTrpuueckuii cnoco0 3agaHusl HOBEPXHOCTEM.
3ansaTue 24. Merpuka Ha nosepxsocrtu 1. (2 yac.)

1. TlapameTpuueckuil ciryqai.

2. UnnynmupoBaHHasi METpUKA HA TTOBEPXHOCTH.

3ansaTue 25. MeTpuka Ha noBepxHocTH 2. (2 yac.).

1. Cnyuait F(x,y,z)=0.

3ansTue 26. MeTpuka Ha noBepxHoctu 3. (2 yac.)

1. Cayuait z=f(x,y).

3ansaTue 27. CBs3b TeH30pa Pumana ¢ meTpukoii. (2 yac.).
1. JIBymepHbIi cinyyail.

V. YYEBHO-METOJIUYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJIBHOM PABOTHI OBYYAIOIIIUXCSI

VY4ebHo-MeTonuueckoe obecrieueHue CaMOCTOSTEIIbHOMN paboTHhI
oOydaromuxcs 10 AWCHUILIMHE «['eoMeTpuyecKkne acleKThl COBPEMEHHOMN
busuku» npeactasicHo B [Ipunoxkenuu 1 u BKIOYaeT B ceoOs:

IUTaH-TpaUK BBIOJHEHUS CAMOCTOSTEIBLHOM PadOThl MO JUCIHUILIMHE, B
TOM YHCJIC TPUMEPHBbIC HOPMBI BpEMEHHU Ha BBIITOJIHEHHUE 110 KaXKIOMY 3aaHHIO;

XapaKTePUCTHKA 3aJaHUHA JUISI CAMOCTOSATEIBHONW PabOTHl OO0yUYaIOIUXCS U
METOJINICCKUE PEKOMEH AN 110 UX BBITTOJIHEHUIO;

TpeOOBaHUS K  TPEICTaBICHHIO W O(QOPMIICHUIO  pPe3yJIbTaTOB
CaMOCTOSITEIILHOU PabOThI;

KPUTEPHH OLICHKU BBIMOJIHEHHS CAMOCTOSITEIIbHON paOOTHI.



V. KOHTPOJIb JOCTUKEHMUS LEJEN KYPCA

No KonTponupyemeie Konp! u sTamnst O1ieHOYHbIE CPEACTBA
/I pas3zeibl / TeMbI dbopMupOBaHUS TeKYILHil IPOMEXKYTOUHAS
JUCIUILTAHBI KOMIIETeHIINHA KOHTPOJIb aTTecTanus
1 |[Tewmsl 1. OIIK-1 |3Haer CobecenoBanue |Bompocs Tecta,
[1K-1 (YO-1) KOHTPOJIbHAS
ymeeT Verusliii onpoc  |padota, BOIPOCH
(YO-1) Ha 3ayer.
BJIaJICET Tect (ITP-1)
1 |[Temsr2-3. [1K-4 3HAeT CobecenoBanne |Bompocsl TecTa,
(YO-1) KOHTPOJIbHAS
ymeeT Verublii onpoc  |paborta, BOIpocs!
(YO-1) Ha 3ayer.
BJIaJIceT Tecr (TIP-1)
TunoBbie KOHTPOJIBHBIC 3alaHus, MCTOJUYECCKHUC MaTCpUallbl,

OIIPENETAIONINE MPOLEAYPhl OLICHUBAHUS 3HAHWW, YMEHUN M HABBIKOB U (WJIN)
OIbITa JEATEIbHOCTH, a TAKXK€ KPUTEPUM M TIOKa3aTesld, HEOOXOIUMBIE st
OLICHKM 3HAHWI, YMEHMI, HABBIKOB U XapaKTEPHU3YIOLIUE ATanbl (POPMHUPOBAHUS
KOMIIETEHLIMH B TIPOLIECCE  OCBOCHMS  O0Opa3oBaTENbHOW  IPOrPAMMBI,
npeacrasiieHsl B [Ipunoxennn 2.

VI. CIIHMCOK YYEBHOM JUTEPATYPHI U UHO®OPMAIIUOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
1. Jlangay JI.JI. Teoperuueckas Qusuka: ydeOHOe mocodue st (PU3MIECKUX
cneruanbHocTel yHuBepcuteToB: [B 10 T.] T. 2. Teopus mons / JI. 1. Jlannay, E.
M. JIudmmi;, mox pen. JI. I1. ITutaesckoro. M.: @uszmatiur, 2012. — 533 c.
HB IB®V:_http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU
2. b.A.JlyopoBun CoBpemeHHasi reoMeTpus : MeTOo bl 1 MPUIOKEHUS /
b.A.lyoposuH, C.I1.HoBukoB, A.T.®omenko . ['eomeTpus u Tonosaorus
MHorooOpasuii T.2, M. : Dnutopuan YPCC,19 -, 1998, 4 uzn. — 278 c1p.
HB IB®V: https://lib.dvfu.ru:8443/lib/item?id=chamo:369230&theme=FEFU
3. II. K. PameBckuii. PumanoBa reometpusi u TeH30pHbIN aHanu3 / I1. K.

Pamesckuii. Mocksa : Hayka, 1967. uzn. 3, 1967 — 664 ctp.
HB IB®V: https://lib.dvfu.ru:8443/lib/item?id=chamo:68337&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:369230&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:68337&theme=FEFU

JlonoiHUTE IbHAS JIUTEepaTypa

1. I.A.M. lupak OO1as Teopust OTHOCUTENIBHOCTU. buikek : AiiHmTaiig, 1995
— 65 c1p.

HB IB®V: https://lib.dvfu.ru:8443/lib/item?id=chamo:373173&theme=FEFU

2. IIpoctpanctBo. Bpemsi. Matepus : JIekiuu no o011. TeOpUU OTHOCUTEIHHOCTH /
I'epman Beiinb; [lepeBon ¢ Hem. u nocnecn. B. I1. Busruna; Poc. akan. nayk, MH-T
ucTopuu ecrectBo3Hanus u Texuuku uM. C. U. Basunosa. - M. : Snyc, 1996. - 472
c. PI'B: https://search.rsl.ru/ru/record/01001753217

Vil. METOAUYECKHUE YKA3ZAHUA 110 OCBOEHUIO
JANCIUIIJIMHBI

[lempro mMpoBenEeHUS MPAKTUYECKUX 3aHATHUU SIBISACTCS 3aKpEIUICHUE
ITOJIYYEHHBIX CTYJCHTAMH Ha JIEKIMAX 3HAHWM, IPUMEHECHNE 3HAHUM Ha MPAKTHKE,
a Taxke mpoBepka A3P(PEKTUBHOCTH CAMOCTOATEIBLHON PabOTHI CTYAEHTOB.

3aHaTHE OOBIYHO TPEACTABISIET COOOM pelIeHHEe 3a1ad TeOpPETHUECKOU
MeXaHUKU. IIpu 3TOM BBIABIAETCS CTENEHb BIAACHUSA CTYACHTAMHU MAaTEPHUAIOM
JEKIMOHHOTO Kypca. [lanee BbIABIAETCS CIOCOOHOCTH CTYIEHTOB IPUMEHSATH
ITOJTyYEHHBIE TEOPETUUECKHUE 3HAHUS K PELICHUIO 3a1a4.

[ToAroTOBKY K MNPaKTHUYECKOMY 3aHITHIO LEJIECOO0pa3HO HA4YMHATH C
MIOBTOPEHUS Marepuaina JieKuui. [Ipu aTom ciienyer yuyuTeiBaTh, YTO JEKIIMOHHBIN
KypC JUMUTHPOBAH MO BPEMEHU U HE IO3BOJIIET JIEKTOPY JIETAIBHO PACCMOTPETH
BCE acMeKThl u3ydyaeMoro Borpoca. CienoBaTeslbHO, TPEOyeTCsl caMOCTOATEIbHO
pacIIMpATh MO3HAHUS KAK TEOPETUYECKOr0, TaK U IPAKTUYECKOro xapakrepa. B To
K€ BpEMs, JEKIUU JAKT CTYJEHTaM XOpOLIMH OpUEHTUP Ul IIOMCKA
JONIOJIHUTENBHBIX MAaTEPUAJIOB, TaK KaK 3aJal0T ONPEACIICHHYIO CTPYKTYpYy H
JIOTUKY U3Y4YE€HUS TOTO WA NHOTO BOMPOCA.

B xome camocrosiTenpHOM pabOThl CTYyAEHTY B IEPBYKO O4YEpeAb HAJ0
U3YYUTh Marepuai, NpPeJICTABICHHbII B PEKOMEHIOBAaHHOM Kadeapod u/wim
npernojaaBaresieM yueOHol nuteparype. Crneayer oOpaTuTh BHUMaHUE CTYICHTOB,
YTO B CIHUCOK PEKOMEHIYyEeMOW JUTEepaTyphl BKIIOYEHBI HE TOJBKO 0a30BbIE
yu4eOHUKH, HO U Oosiee yriayOJeHHbIE MCTOYHHUKHM 10 KaXJAOW TeMme Kypca.
ITocnenoBarenbHOE M3y4EHHE NpeaMeTa IO3BOJSET CTyAE€HTaM C(HOpPMHUPOBATH
YCTOMYMBYIO TEOPETHUECKYIO 0a3y.

VIlIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JANCHUITJIINHBI
Jlnsg  ocymiecTBieHUsT 00pa30BAaTENBHOTO IMpolecca MO JAUCHUIUIMHE
«Teopernueckas MEXaHUKa» HeoOxoauma ayJIuTopHsl, cHaOKeHHas
MYJIbTUMEIUHUHBIM 000PYI0BAHUEM.


https://lib.dvfu.ru:8443/lib/item?id=chamo:373173&theme=FEFU
https://search.rsl.ru/ru/record/01001753217
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ILinan-rpaduk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JTUCHUIJINHE

«Teopernyeckass MEXaHUKA)

Ne Harta/cpoxn Bug IIpumepHbIe HOPpMBI | @OopMa KOHTPOJIS
n/n BbINOJTHEHHU S CaMOCTOSITeIbHOM BpeMeHM Ha
padoThI BbITIOJIHEHHE
1 1-10 Hemens Pemenue 3amauy, 7 CobecenoBanne
MOJITOTOBKA K (YO-1), Ycrabiid
KOJJIOKBHYMY, ompoc (YO-1),
MOJIrOTOBKA K Tecr (TIP-1)
NPaKTUIECKUM
S3aHATHUAM.
2 11-17 nenens Pemenue 3anauy, 7 CobecenoBanne
MOATOTOBKA K (YO-1), Ycrabrit
KOJIJIOKBUYMY, ompoc (YO-1),
MOJATOTOBKA K Tecr (TIP-1)
NPaKTUYECKUM
3aHSATHSIM.
3 18 Henenst [ToaroroBka K 3a4ety 4 3auer

Y4eOHO-MeTOAMYECKHE YKA3AHNUS 10 OPraHU3AIUH CAMOCTOATEIbHOMI
padoThI CTYICHTOB

CamocTtosiTenbHass paboTa CTYJIEHTOB MPU MMOJATOTOBKE K MPAKTUYECKUM
3aHSTUSAM COCTOMT B THIATEJIPHOM W BHUMATEJIbHOM M3YyYCHUHU JIEKIIUM,
MaTepUaJiOB MPOIICANIECTO 3aHATHS, PEIICHUH JOMAITHUX MPAKTUUECKUX 3aJaHuM,
MOATOTOBKE K TEOPUHU CIIEAYIOIIErO MPAKTUYECKOro 3aHsAThs. CamocTosITeNnbHas
paboTa CTyJ€HTOB MPHU MOATOTOBKE K 3a4€Ty COCTOUT B YTIyOJICHHOM HU3y4YEHUU
TEOPETUYECKOT0 MaTepHalia, MOBTOPEHUU MPAKTUYECKOTO MaTepuana CeMecTpa
(kypca), pacCMOTPEHHUH B JIMTEPATYypPE PEKOMEHOBAHHBIX HA JICKITUSX TEM.

B camMocrosTensHON paboTe CTYAEHTOB, IMPEAYyCMATPUBAIOTCS CIIEIYIOIINE
BUJIbI 3aHSITHH:

1. CamocrosTenbHas TpopaboTKa OTAEIBHBIX pa3eiioB JICKIIMOHHOTO Kypca,
BXOJSIIMX B MOAYJU. Hamrcanue KoJIJIOKBUYMOB.

2. Pemienne 3amad M3 3aJayHUKOB C TMOCIEIYIOMIEHM UX MPOBEPKOU
MPENoJaBaTEIIEM.

3. CamocTosTenpHast paboTa CTYJEHTOB MPH MOATOTOBKE K 3a4ETy COCTOUT B
yrayOJeHHOM U3yYeHUH TEOPETHUECKOT0 MaTepuaia, HIOBTOPEHUHU MPAKTHIECKOTO
Marepualia ceMectpa (Kypca), paCCMOTPEHUU B JIMTEPATypPe PEKOMEHAOBAHHBIX Ha
JICKIIHASIX TEM.
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MMWHHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPAITAN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO MTPO(HECCHOHATEHOTO 00pa30BaHuUs
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IIKOJIA ECTECTBEHHBIX HAYK
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['eomeTpuueckre acieKThl COBPEMEHHON (PU3NUKH
Hanpassenue noarorosku - 03.03.02 ®usuka
npoguitb «Pu3nKa»
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BaaaguBocToK
2016



Macnopt OC

Kon u popmyuposka

Jrtanbl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIETEHIIMH
OIIK-1 OCHOBHBIE TIOHSITUSI TEOPEMBbI, 3aKOHbl W MPUHIIUIIBI
CIIOCOOHOCTB FeOMETpUM JUIsI TE€I W CHUCTEM, HaXOJSIIUXCA B
HCIIOTBb30BATh B |34aer COCTOSIHMHM TIOKOsI M ABWXKEeHUsA. O TeOMETPUUYECKUX
npodeccHOHANbHOT acgeKTax ITOBCCHUS (1)1/131:1%01(1/1)( CHCTEM TIOJ
eATENLHOCTH 6a30BELe JNEHCTBHEM CHJI Pa3IU4YHOM TpuUpoabl. MeTroasbl
UCCIIeIOBaHMS (PU3UIECKUX CUCTEM
€CTECTBCHHOHAYYHbIC
Hcnonp30BaTh OOIIME 3aKOHBI M METOJBI T€OMETPHH.
3HAHMA, BKJIFOYas
OrnpenensaTh MECTO M MOPSAOK MPUMEHEHHS METOOB
SHAHWL O IIPCAMETC M |y yeer U IPUHLUIOB TE€OMETPHUM. HNHuTtepnpeTupoBathb
00BeKTax H3yHCHUA, pe3ynbTaThl ~ CTaTUYECKUX, KHHEMATHUYECKUX U
METOoHaX HMCCJICIOBaHNUS, JTUHAMHUYECKHX METOJOB pacyeTa.
COBPEMEHHBIX
KOHICTIHAX, OCHOBHBIMHM METOJIAMH PEILECHUS 3a/1a4 COBPEMEHHOM
HAOCTHIKCHHUAX U |Biaageer ¢u3uku. HaBplkaMu UCIIOJIb30BAaHUSI MAaTEMAaTUUECKOTO
OTPaHUYCHUSIX armapara Jiis peIIeHHS 3a1a4.
€CTECTBEHHBIX HAyK
ITK-1 OCHOBHBIE T€OMETPUUICCKUE METO/IbI, TPUMEHSICMbIC
CIIOCOOHOCTBIO 3Haer IIpU U3YYEHUH ypaBHEHUH anekTpoanHamuku, OTO,
HCIIOJIb30BaTh CTO.
CIICTIHATA3UPOBAHHBIC HPUMEHSTH TEOMETPHUECKUE METOIBI OTIUCAHUS TIPH
3HaHUsA B 0011aCTH Ymeer pELIEHHH NIPAKTHYECKUX 3a/1a4.
(bu3HUKH 17151 OCBOEHUS
pOoUIBHBIX
dUBHICCKHX Brnaneer HABBIKAMU pelleHus PU3NIECKUX 3a/1ad.
JHUCIATLINH
[1K-4 3Haer Marepuain kypca
CIOCOOHOCTEIO JlocTynHO 1 (GaKTHYECKH BEPHO M3JI0KHMTH U3YUEHHBIH
MOHUMATh U U3JIaraTh Ymeer MaTepua
MOJTy4aeMYyt0
UHQOPMAILUIO U 5 5
NpeCTaBIATh pe- Braxeer Heo0OxoauMoii TepMHHOIOTHEH, TOHSITUSIMH U
3yJbTaThI (i)I/ISI/I'-ICCKI/IX MPUMCEHACMBIMH MCTOdaMU
HCCIEI0BAHUM
No Kountponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeACTBA
n/m pasziesnbl / TeMbI dbopMupoBaHUs TeKyILHit IPOMEKYTOUHAS
JUCIATLINHEI KOMITCTCHITUI KOHTPOJIb aTTecTalys
1 |[Tewmsr 1. [1IK-1 3HaAeT CobecenoBanne |Bompocsl TecTa,
OIlK-1 (YO-1) KOHTPOJIbHAS
yMeeT VerHbliii onpoc  |paboTta, BOIpOCs!
(YO-1) Ha 3a4YerT.
BJIaiceT Tecr (TIP-1)
1 ([Temsr2-3. [1K-4 3HAET CobecenoBanne |Bompocsl TecTa,




(YO-1)

yMeeT VYcrHblii onpoc
(YO-1)
BJIaJIceT Tecr (TIP-1)

KOHTPOJIbHAS
paboTta, BOIIpoCkI
Ha 3a4er.

IIkana oneHUBaAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETECHIIM A

Koa n popmynanposka Jrtansl GOPMUPOBAHMA KOMIIETEeHIUH KpHUTepUH NMOKa3aTeJIn
KOMIICTCHIIMH
OIlK-1 3HaHue Crnioco6HOCTH
CIIOCOOHOCTHIO TCOPETHICCKHC MaTEMaTUYECKUX | [IEPEUYUCIIATD U
HCII0JIb30BaTh OCHOBaHUA u OXapaKTepU30BaT
OCHOBHBIE 3aKOHBI SHACT ICOMCTPHICCKUX TEOMETPHMECKHX | b OCHOBHBIE
€CTECTBEHHOHAYYHBIX (HOpOroBeLii MCTOZOB, OCHOBaHHH MaTeMaTH4eCKue
MUCLIAILINH B OCHOBHBIC COBPEMEHHOI u
npodecCuoHAIbHON yPOBCH®) usnueckue (bu3ukm. r€OMETPUYECKHE
JIESITENILHOCTH, CUCTEMBI 1 OCHOBaHUSI
MIPUMEHSATHh METO/IbI 3aKOHbI (PUBHKH. COBPEMEHHOM
MaTeMaTH4eCKOIo bu3uKu.
aHanuza u Ymenue pemiate | CriocoGHOCTH
MO/JICITUPOBAHUS, peImaTh THTIOBbIE THIIOBBIE 3A/aH | PEIIATD 3a/a4H
TEOPETUYECKOTO U yMeeT COBPEMEHHOM COBPEMEHHOM
9KCIIEPUMEHTAILHOTO | (TPOJABUHYTHII Janain . ¢buzuku c buzuku c
UCCIIEI0BaHUS ) COBPEMEHHOU PUMEHEHHUEM IPUMEHEHUEM
pusmia. TE€OMETPHUYECKUX | TEOMETPHYECKUX

METO/IOB. METO/IOB.

Bnaneer Crioco6HOCTh

Tre€OMETPUYECKUM | IPUMEHUTD

U METOJIaMHu TOYHBIC

COBPEMEHHOM NpUOIINKEHHBIE

TOYHBIMH U
¢bu3uKy. Tr€OMETPUYECKUEH
BJIaJIEET MPUOJIKEHHBIMU
(BBICOKUIA) r€OMETPUUYECKUM METOET .

I METOTAMIL. COBPEMEHHOM
¢bu3uku npu
pereHuH
KOHKPETHBIX
3ajad.

3HaHue CrniocobHOCTh

TK-1 ['eoMeTpHIecKne | regperpuueckux | MepeuncInTD 1
CIIOCOOHOCTRIO MCTOABL METOJI0B 0XapaKTePU30BaT
WCTIOJTH30BATh sHACT COBPEMEHHOM COBPEMEHHOI b OCHOBHBIE
CIEeLUANN3UPOBAHHBI (HoporoBeIi bu3uKwy, dusmKH, reOMeTpHYECKHe
€ 3HaHUA B 00JIACTH YPOBEHD) MATEeMAaTHYCCKUC | \aTeMaTHUECKHX | METOMIBI
usuKH T BBIKIA/IKH BBIKJIAJIOK COBPEMEHHOM
OCBOEHUS YpaBHEHUH, ypaBHEHHH, bu3HKH
PO UITBHBIX 3aKOHOB M T€OPEM | 341008 1 TeOpEM
(bU3UIECKUX
TUCIIUTNH yMeer MPUMEHSTh YMenue pemathb Croco0OHOCTh

(IpOABUHYTHIN | FeOMETPUYECKUE | TUTIOBBIC 33J]aUl | peliaTh 3a7auu




) METO/bI COBPEMEHHOMN COBPEMEHHOM
COBPEMEHHOM (10563704 busukn
bu3HUKY pu UCIIONB3Ys
pelieHun reoMeTpUYecKre
MPAKTUIECKIX METO/IBI
3aja4.
Brnaneer CrniocobHOCTB
T€OMETPUUYECKUM | IPUMEHUTh
HABBIKAMU U METOJIaMH TOYHBIC U
pelieHus COBEpMEHHOM pUOIMKEHHbBIE
buzneckux ¢buzukn reOMETPUUECKUE
BIIaJIeeT
. 3aza4 ¢ METO/IbI
(BBICOKUIA) .
UCIIOJIb30BaHUE COBEPMEHHOI
re€OMETPUUYECKUX bu3ukK npu
METO/IOB. pelIeHnn
KOHKPETHBIX
3aj1ad.
3HAeT 3nanue matepuan | CnocoOHOCTh
(moporoBbIit Marepuain kypca | Kypca MIPUMEHSTh
YPOBEHB) MaTepuai Kypca
Ymenue Crioco6HOCTB
[IK-4 Hoctymio u JOCTYITHO U JOCTYIHO U
) yMeeT bakTHaecku y Y
CIIOCOOHOCTD . (bhakTHuecku (bakTHuecKn
(IpOABUHYTHIA | BEPHO U3JI0KUTH
IIOHUMATH U U3Jj1aratb ) I/ISyIIeHHI)Iﬁ BCPHO U3JIOXKUTb BCPHO U3JI0KHUTH
MOJTy4aeMyt0 WU3yYECHHBIN W3yYECHHBII
MaTepuan
uHpopManuio u MaTepual MaTepuan
NPEeCTaBIISTh pe- Bmaneer Croco0OHOCTE
3YJIbTaThl (PU3NYECKUX Heobxoaumoit HEOOXOIUMOM [MOJIL30BATLCS
HCCIIEI0OBAHUH — TEPMHUHOJIOTHEH, | TEPMUHOJIOTUEH, |HEO0OXOAUMOI
. MOHITUSIMH U MOHSITUSIMHU U TEPMHUHOJIOTHEH,
(BBICOKUIA)
MPUMCHSICMBIMU | IPUMEHSEMBIMH | TOHATHSIMH H
MeTOIaMHU METOJIaMU MPUMEHSIEMBIMU
METOaMH

MeToanueckue PEKOMEHIAUH, OIIPCACIAIONINEC MIPOUHECAYPHI ONCHUBAHUSA

pe3yabTaToB OCBOCHHUSA TUCHHUIIJIMHBI

IIpoMeskyTOUHAsE aTTecTAlUA CTYAEHTOB. I[IpoMexyrouHas arrecranus
CTYJICHTOB MO JUCHUIUIMHE «['€OMeTpUuecKrue acleKThl COBPEMEHHON (PU3MKM»
MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMA HOpPMATUBHBIMU akTamMu J[BDY u
SIBIISIETCS 0053aTEIHLHOMN.

Texymass arrecranusi CTyAeHTOB. Texkymias arrecTtauus CTYAEHTOB IO
TUCHHILUIHHE «['€OMEeTprUYecKre acleKThl COBPEMEHHON (PU3HKM» MPOBOJIUTCS B
COOTBETCTBUM C JIOKAJbHBIMA HOpMaTUBHbIMU akTtamu JIBOY wu sgaBusgercs
00s3aTEJIbHOM.

Tekymass arrecrauus TACUUIUIMHE  «] €OMETPUYECKHUE  aCHEKThI

COBPEMEHHOW (U3UKU» TPOBOJUTCS B (HOPME KOHTPOJBHBIX MEPOMPUSTUI

I10
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OLICHUBAHHUIO q)aKTI/I‘lGCKI/IX PE3YJIbTATOB O6y‘IeHI/ISI CTYACHTOB M OCYHICCTBJIACTCA
BCAYIIVM IIPCIIOAAaBaATCIICM.

OueHouHbIe cpeacTBa ISl IPOMEKYTOUYHOM ATTeCTAlNH
Bonpocsl K 3k3aMeny
1. JlekapToBbl KOOpAUHATEI. OCHOBHBIE MTPEACTABIICHHS O T€OMETPUHU.

2. OcnoBbl ahpuHHOM TeomMeTprr. AKCUOMBI aPUHHON TEOMETPHH.

3. OcHoBbl aduuHON TeomeTpuu. JIMHMS, MIOCKOCTh, TPU H3MEpPEHUs, M -
MEPHBIN CITydai.

4. JluHeiiHble BEKTOPHBIE IPOCTPAHCTBA.

5. EBKIMIOBO NMPOCTPAHCTBO. JJIMHA NPSIMOJIMHENHOTO OTPE3Ka.

6. EBknuaoBo npoctpancTBO. CKaIpHOE MIPOU3BENEHUE BEKTOPOB, YOI,

7. EBkimpoBo npoctpaHcTBo. [lapamerpuueckoe 3agaHne KpuBoil, JIMHA
JUHUH, yToIl. [IpuMepsl 0Tpe30K, OKPY>KHOCTb.

8. IlpeoOpa3oBaHue KOOpAWMHAT CKOPOCTH NpH 3amMeHe koopauHaT. Ksagpar

JUIAHBI BEKTOPA CKOPOCTH, Jjk-

9. KBagpatuunbie popmel 1 BekTopbl. [IpeodpazoBanue BeKTOpa TUMNa
CKOPOCTH IpH 3aMeHe koopauHaT. [IpeoOpa3oBanue BeKTOpa TUIa TPaJAUEHTa IpU
3aMEeHe KOOPAUHAT

10. IIpeoOpa3zoBaHMEe CKaJIIPHOTO MPOU3BEACHUS MIPU 3aMEHE KOOPIUHAT.
[TpeoOpa3oBanue KBapaTUUHON (POPMBI IIPU 3aMEHE KOOPAUHAT.

11. Inuna xpuBoil. KBampar miuHbl BekTopa. CKalSIpHOE NPOU3BEICHUE
BEKTOPOB, YIOJL.

12. KBagpatuunbie pOpMbI: €BKIM0BA METPHUKA, MOJISIPHBIE KOOPIUHATHI,
UMIMHAPUYECKHE KOOPAUHATHI, CheprUueCcKre KOOPAUHATHI.

13. Ksagpat nuddepenuana JUIMHbL: 1€KapTOBbI, MOJSPHbIEC, HUIMHIPHUUECKHE,
chepruuecKue KOOPAHMHATHI.

14. PumaHoBa MeTpuKa. EBKIINI0Ba METPHKA.

15. IlceBnopumanoBa MeTpuka. Metprka MHUHKOBCKOTO.

16. IIpocTenmme NOHATHS CIEUUATBHON TEOPUU OTHOCUTENBHOCTH.



17. Kpussie BToporo nopsaka. OKpy’HOCTb (3a/1a4a).

18. KpuBblie BTOpOTO NopsiKa. DIuIc (3agaya).

19. Kpussie BTOporo nopsaka. ['unepbona (3agayda). [Tapaboma.

20. IIpeoOpa3zoBaHne KOOpAMHAT (3a/1a4a).

21. IIpeoOpazoBaHue Mpu 3aMEHE KOOPAUHAT: BEKTOPA TUIIA CKOPOCTH, BEKTOPA
TUTIA TPAIUEHTA, CBI3b Mex Ay HUMH.OTpeneneHue TeH30pa.

22. TIpeobGpa3oBanue npu 3aMeHe koopauHat: Jij, gll, @' Onpenenenue tensopa.
23. Tlpocreiimue cBoicTBa TeH30pOB. TeH30p AedopmaIuy.

24. I'paguent Tenzopa (0,k). Cayuaii (0,1).

25. JIunelinble 3aMeHBI KOOpaAMHAT. ['pagueHT Ten3opa (p,J).

26. Jluneitnbie 3aMeHbl kKoopAauHart. ['paguent tensopa (0,1).

27. JIuneiinbie 3aMeHbl KoopauHat. I'paguent Tenzopa (1, 0).

28. KoBapuantHas npou3BojHas. CUMBOJI FKsr. Tenzopsr (1, 0), (0,1).
29. KoBapuanTtHas npousBojHasi, TeH3opsl: (p,q), (1,1), (0, 2), (2, 0).

30. [IpeoOpazoBanue CcuUMBOIA FKsr npu 3aMeHe koopauHat. CumBOn

Kpuctoddens.

31. IIponsBoaHas 1o HanpasieHUO. KOBapuaHTHO ITOCTOSIHHOE BEKTOPHOE TOJIE.
32. [lapayutenbHbIN IEPEHOC BEKTOPA. Y paBHEHHUE MTAPAJUICIIBHOIO IIEPEeHOCa.

33. I'eone3unueckue.

34. CBSA3HOCTH, COTJIACOBAHHBIE C METPUKOM.

35. IlopHsaTHE M OIIyCKaHKWE UHAECKCOB.

36. Tenszop Pumana. CoiicTBa TeH30pa Pumana.

37. Tenzop Pumana, renzop Puuu, KpususzHna.

38. CnocoObl 3amanus moBepxHocTeit. [lapamerpuueckuit cmocod 3amaHus
(mpuMepsl).

39. Merpuka Ha TOBEPXHOCTH -NIapaMETPUUYECKUN ciryyan. MTaaynupoBanHas
METpHKa Ha IOBEPXHOCTH.

40. MetpuKka Ha moBepxHocTH-ciaydai F(X,y,z)=0.

41. MeTpuKa Ha MOBEPXHOCTH - cirydar z=f(X,y).



42. CBsi3b TeH30pa PumMaHa ¢ METPUKOM-IBYMEPHBIN CIydail.

Kpurepun 3a4era no gucuumiinne «l'eomerprnyeckne acneKkTbl
COBpPEeMEHHOMN (PU3UKID)

«3a4eT» CTaBUTCA, CTABUTCS, €CJIM OTBET CBUJETEILCTBYET B OCHOBHOM O
3HAHUU IIPOLIECCOB U3y4aeMou IPEAMETHON oOnacTu; BIIQJICHUE
TEPMUHOJIOTHYECKMM  allllapaToM; yMEHWe pemaTth 3agadd. Jlomyckaercs
HECKOJIbKO OIIMOOK B COAEPKAHUU OTBETA.

«He 3a4yer) cTaBUTCS, €CIU OTBET OOHApPY)KMBAeT HE3HAHHE MPOIIECCOB
U3yd4aeMoN NpeIMETHOW 00J1acTH, OTIMYAIOIIUNCA HErIyOOKHM PpPacKpbITHEM
TEMbl; HE3HaHUEM OCHOBHBIX BOIPOCOB TE€OPUH, HEC(HOPMUPOBAHHBIMU HAaBBIKAMU
aHalM3a SBJICHUM, MPOLECCOB; HEYMEHUEM J1aBaThb APryMEHTHUPOBAHHBIE OTBETHI,
ca0bIM BJIAJICHUEM MOHOJIOTUYECKOW pEYbl0, OTCYTCTBHEM JIOTUYHOCTH U
NOCJIEOBATENBHOCTU. JlOMYCKAIOTCS CEPhE3HbIE OLIMOKUA B COAECPKAHUU OTBETA;
HE3HAHHE COBPEMEHHOM MPOOJIEeMAaTHKN U3y4aeMOi 00JIaCTH.

OIIeHO‘-IHbIe cpeacrea aJjist TeKymeii arrecranmun
BOHpOCI)I AJIA OHEHKH IIPECABAPUTEC/IbHBIX KOMIIETeHIIUMI
1. HeKapTOBBI KOOPpAHWHATEI. OcHOBHBIC MMpCaACTaBJICHUA O ITCOMCTPHH.

2. OcHoBbl ahpunHOU TeoMeTpun. AKCUOMBI ad(UHHON TEOMETPHUH.

3. OcHoBbl aPuHHON reoMerpuu. JIMHMS, TUIOCKOCTb, TPU H3MEPEHMS, M -
MEPHBIN CITydai.

4. JIvuHenHble BEKTOPHBIE POCTPAHCTBA.

5. EBKIIMZIOBO MPOCTPAHCTBO. JJIMHA NPSIMOJIMHENHOTO OTPE3Ka.

6. EBKIMI0BO NpocTpanCcTBO. CKAISIPHOE MPOU3BEICHUE BEKTOPOB, YTOJL.

7. EBkimnnoBo npoctpanctso. [lapamerpruueckoe 3aganne KpUuBou, JIMHA
JUHUY, yroil. [Ipumepsl 0Tpe3oK, OKPY>KHOCTb.

8. IlpeoOpazoBanue KOOpPJAWHAT CKOPOCTH NpH 3amMeHe koopauHat. Ksampar

JJIMHBI BEKTOpPA CKOPOCTH, Jjk-

9. KBagpatuunsie popmbl u BekTOphl. [IpeobpazoBanue BekTopa THMa
CKOPOCTH TIpH 3aMeHe KoopauHart. [IpeoOpa3zoBanre BekTOopa THUIA TpaJueHTa Mpu
3aMeHe KOOpIMHAT

10. IIpeoOpa3oBaHue CKAIIPHOTO MPOU3BEACHUS MIPHU 3aMEHE KOOPIUHAT.

[Tpeobpa3zoBanue kBagpaTUUHON (POPMBI IPU 3aMEHE KOOPAHMHAT.



11. Jlnuna xpuBoil. Ksagpar pnuHbl BekTopa. CKalipHOE TNPOU3BENCHUE
BEKTOPOB, YTOJL.

12. KBaapatuunbie GOpMBI: €BKIM0BA METPHUKA, MOISIPHBIE KOOPIAUHATHI,
WIMHIPUYECKHE KOOPAUHATHI, c(hepuieckre KOOpIMHATHI.

13. Ksaapar auddepeniumana IIUHBL: 1eKapTOBbI, MOJISPHBIC, IUIUHAPUIECKUE,
chepuiecKkrue KOOpIUHATHI.

14. PumanoBa MeTpuka. EBKIIMI0Ba METpHKA.

15. [IceBnopumanoBa meTpuka. Merprika MUHKOBCKOTO.

16. IIpocTeimme NOHATHA CENUAIBbHON TEOPUU OTHOCUTENBHOCTH.

17. Kpusble BToporo nopsaka. OKpyHOCTb (3a1a4a).

18. KpuBble BTOpOro nopsaka. Dmuiurc (3aaaya).

19. Kpussie Broporo nopsaka. ['unepOomna (3anaya). [Tapaboua.

20. IIpeoOpa3zoBaHue KOOpAUHAT (3a/1a4a).

21. IlpeoOpa3zoBaHue npu 3aMeHe KOOPAUHAT: BEKTOPA TUIIA CKOPOCTH, BEKTOpa
THUIIA TPAJUEHTA, CBA3b MEX Ay HUMU.OIpeiesieHne TeH30pa.

22. TIpeobpasoBanue 1pu 3ameHe koopauHar: gij, glj, ', Onpenenenne Tensopa.
23. Tlpocreiimume cBoicTBa TeH30POB. TeH30p AedopmaIuy.

24. I'paguent Tenzopa (0,k). Cayuaii (0,1).

25. JIunelinbie 3aMeHbI KoOpauHAT. ['pagueHT Tensopa (p,J).

26. Jluneitnbie 3aMeHbl koopAauHart. ['panuent tensopa (0,1).

27. Jluneiinbie 3aMeHbl KoopauHat. I'paguent Ten3opa (1, 0).

28. KoBapuaHnTtHas npous3BoiHas. CUMBOJ FKsr. Tenzopsi (1, 0), (0,1).

29. KoBapuanTtnas npousBojHas, Teazopsl: (p,q), (1,1), (0, 2), (2, 0).

30. [IpeoOpazoBanue CcuMBOIA FKsr npu 3aMeHe koopauHat. CumBOA

Kpucroddens.

31. IlpousBoaHas 1Mo HanpapyieHU0. KoBapuaHTHO MOCTOSTHHOE BEKTOPHOE TOJIE.
32. TlapamienbHbli IEPEHOC BEKTOpa. Y paBHEHHUE MapajlIeIbHOTO TIepeHoca.

33. I'eoae3uueckue.

34. CBA3HOCTH, COTJIACOBAHHBIE C METPUKOM.



35. [logHATHE U OITyCKAHUE UHICKCOB.

36. Tenzop Pumana. CpoiicTBa TeH30pa PumaHna.

37. Tensop Pumana, renzop Puuu, Kpususzna.

38. Cnocobbl 3amanua noBepxHocTedl. [lapamerpuueckuil crnocod 3amaHus
(mpuMepBHI).

39. Merpuka Ha NOBEPXHOCTH -ITAPAMETPUYECKUN citydan. IHayrupoBaHHas
METpHUKa Ha TOBEPXHOCTH.

40. Metpuka Ha moBepxHocTu-cirydait F(X,y,z)=0.

41. MeTtpuka Ha TOBEPXHOCTH - ciyqaid z=f(X,y).

42. CBs3b TeH30pa PumaHa ¢ METpUKON-IBYMEPHBIN CIydai.

KoHTpoJibHBbIe TecTbl NpeJHa3HAUYEHbI AJIS CTYJEHTOB, U3YYarOIIMX Kypc
«I'eomeTpruueckre acrnekThl coBpemMeHHoW ¢(usukm». Ilpu paborte ¢ Tectamum
CTYACHTY TMpeasiaraeTcs BbIOpaTh OJWH M3 HECKOJBKHMX BapHaHTOB OTBETA W3
CTHCKa MPEJIOKEHHBIX. TecThl paccuMTaHbl KaKk Ha WHAUBUAyalTbHOE, TaK M Ha
KOJUIEKTUBHOE HX pemieHrne. OHW MOTyT OBITh HCHOJB30BAaHBI B TIPOIECCE U
ayJIMTOPHBIX 3aHATHI, U CAMOCTOSITENbHOU paboThl. OTOOP TECTOB, HEOOXOAUMBIX
JUIsL KOHTPOJIA 3HAHUM B IpPOLECCe MPOMEXKYTOUHON aTTeCTalluyd MPOU3BOAUTCS
KaXIBbIM TpPEnojiaBaTeieM HWHIUBUAYaIbHO. TecThl HeoOXOOUMBI AJii KOHTPOJIS
3HaHUU B TIPOIECCE TEKYIICH aTTECTAIHH.

Kpurepuu ouenku recra

Pe3ynbTaTh BBITTOJTHEHUS TECTOBBIX 3aIaHuI OLICHUBAIOTCA
MpernojiaBaresieM Mo MATHOALTFHOM IIKae N7l BHICTABJICHUS aTTECTAIlUU WM 110
CUCTEME «3a4yeT» — «He 3aueT». OIlleHKa «OTJIMYHO» BBICTABISIETCA MpHU
MpaBWIBHOM OTBeTe Ha Oosiee ueM 90% mnpeyioKeHHBIX MpenoaaBaTesieM TeCTOB.
O1eHKa «XOpOII0o» — IMPH MPaBUIIBHOM O0TBeTe Ha Oosiee yeM 70% tecToB. OlieHKa
«YJIOBJICTBOPUTEIIBHO» — MPU NpaBUIbHOM 0TBeTE Ha 50% TeCcTOB.



IIpumepbl KOHTPOJIBLHBIX 3aJaHU I

Janauwn, 1, Haiitn nopepxuocts, y KoTopoit Bce HOpMAIH mepe-
CERAIOTCA B OJINOH TOUKE.,

2. BepraumesmTe BTOPYH0 KeagpatHdByo (OpPMY HA MNOBEPXHOCTH
BpAIIeHAA
r(u, ) ={z(u), p(u) cos g, p(u) singl, p(u) > 0.

3. BeYHCHHTL rayccomy M CPejilHiON KPHBM3NY HA NOBEPXHOCTH,
BaflaBAEMON VpABHCHHEM

z=f(z) +g(y).

4. Jlorasath, WTO eClM Yy DOBEPXHOCTH, BJAOMEHHOH B TpPeXMepHoa
eBRIN0BO TPOCTPARCTEO, TAYCCOBA N Cpe/lHAA KPHBUSHA TOMIECTBEH-
Y0 PABHHL HYJIW, TO HOBEPXHOCTE ABIAACTCA HIOCKOCTHIO.

9. Jloxasats, 9To Ha moBepXHOCTH 2z = f(z, ¥) CpefHAA KPHBH3-

ga H pasna
grad
H = di = ———4F
”( Vi+|grad.fr’)

6. Ilycrs nosepxmocTh S ofipasonanma KacaTeXbHHIMH TIPAMBIME
K namnoit kpusoil ¢ wpmemanoit k(I). Jloxasars, 9To ecinm HKpmsas
marubaerca ¢ coxpamenuem k(l), To B mosepxmocts S coxpamser
METPHKY.

7. Ecag MerpHKa NOBePXHOCTH HMeeT BHJ

dl* = A*du*+ B*dv*, A=A(u, v), B=25B(u, v),

TO rayccoea KpHUBH3Na UMeeT BH]T

- 5[+ )]

8. JlokasaTe, YTo eHHCTBeHHRIMH MOBEPXHOCTAMH BpallledHA, AMe-
HONAME HAYJAeBYI0 CPpenHiow KPHBH3HY, ABJIAKTCA NIOCKOCTL H KaTe-

. [chiat-4 b
HOUJ, I'JIe KATENOH] DoJdyuacTeA BpalleHNeM KPHEBOH -"‘"“—E_-l t



W

1.
2.

Kpurtepuu olieHKH KOHTPOJLHOM PadoThI

Ormerka "OTan4HO"

B penienun 1 00bsICHEHUN HET OLIMOOK.

XOJ peleHus: pauuoOHaIbHbIN.

Ecnu HeoOxoaumo, pelieHne npou3BeAeHO HECKOJIBKIUMH CIIOCO0aMH.

Jlomy1ieHbl OmMOKY 10 HEBHUMATEIbHOCTH (OTOBOPKH, OMUCKH).
OtmeTka "Xopomo"

Cyl11eCTBEHHBIX OLIMOOK HET.

Jonymenbl  1-2  HecylleCTBEHHbIE  OMIMOKM WM  HENOJHOE

06’bHCHeHI/Ie, WJIM MCIIOJIb30BaHue 1 crocoba IIpH 3aJaHHBIX HCCKOJIBKHX.

1.

Or1merka "YaoBiaeTBopuTeIbHO"
Jonymeno He O0oiee OIHOM CYIIECTBEHHOW OIMMOKH, 3aIlUCH

HCIIOJIHBI, HCTOYHOCTH.

2.

A

Perienrie BRIOTHEHO € OMMOKAMU B MATEMATHYECKUX PacUeTax.
Otmerka "HeynoB/ieTBOPUTEIBHO"

Perenne ocymiecTBiI€HO TOJIBKO C TIOMOIIBIO YUUTEIIS.

Jlony1iiieHsl CyIIeCTBEHHbIE OIIUOKH.

Pemmenne u 00bsicCHEHNE TIOCTPOSHBI HE BEPHO.



