


OobopoTHas cropoHa TUTYJALHOTO Jucta PITY /]

I. PaGouas mporpamMma nepecMoTpeHa Ha 3acelaHUH Kadeaphl:

IIpoTokomn oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamuce) (M.0. ®amumnms)

I1. PaGouasi nporpaMma nepecMOTpeHA Ha 3acefaHHN Kadeaphl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrouuii kaenpoi

(moamuce) (M.0. ®amumnms)



Abstract

The discipline "Theory of gravity" is developed for students of the 4th year of
the direction of preparation 03.03.02 "Physics", profile "Fundamental physics" in
accordance with the requirements of GEF AND OS IN FEFU in this direction.

The discipline "Theory of gravity" refers to section B1.V. DV.03.01 disciplines
on the choice of the variable part of the curriculum.

The total complexity of the discipline is 4 credits, 144 hours. The curriculum
includes lectures (26 hours.) and practical classes (18 hours.), independent work
(55 +45-control) hour.). The discipline is implemented in the 7th semester of the
4th year and ends with a test.

For the successful assimilation of the discipline "Theory of gravity" requires stable
theoretical knowledge and practical skills in all sections of the mandatory
minimum content of secondary (complete) education in physics. The study of this
discipline is based on the following disciplines: "Mathematical analysis", "Linear
and nonlinear equations of physics", "Electrodynamics”, "field Theory". For the
successful study of the discipline "Theory of gravity" students should be formed
the following preliminary competence: 1.ability to use in professional activity the
basic knowledge of fundamental branches of mathematics, to create mathematical
models of typical professional tasks and to interpret the received results taking into
account limits of applicability of models (OPK-2).

2.Ability to use basic theoretical knowledge of fundamental sections of General
and theoretical physics to solve professional problems (OPK-3).

Purpose:
The main purpose of the course is to study the basic provisions of the theory of
gravity and its applications to solving problems of astrophysics. Familiarity with
the theory of gravity is a necessary element of modern education of students
specializing in theoretical and mathematical physics.

Tasks:
Study of Riemann geometry of space-time, description of physical fields in curved
space-time.
Formulation of Einstein's gravitational field equations, problems of formulation of
conservation laws.
The simplest solutions of Einstein's equations, a description of the motion of
particles in the Schwarzschild field, an idea of black holes and the basics of
modern cosmology.
The planned results of training in this discipline (knowledge, skills, possession),
correlated with the planned results of the development of the educational program,
characterize the stages of formation of the following competencies (General
cultural/ General professional/ professional competence (competence elements)):



Code and the wording of competence, stages of competence PC-1, the ability to
use specialized knowledge in physics for the development of specialized physical
disciplines Knows the Mathematical apparatus of General relativity;
Basic principles of the theory of gravity;
Basic equations of theory;
Can apply theory to solving problems;
Carry out numerical calculations of the corresponding physical quantities in
conventional systems of units.
Has Skills of independent work with educational and scientific literature;
Exact and approximate methods for solving nonlinear equations of gravity theory;
Methods of tensor calculus;

The following methods of interactive learning are used to form the above
competences within the discipline "Theory of gravity””
Collective discussion of problem solving methods during practical classes;
Submission of abstracts and their joint discussion.



AHHOTALUSA

Hucuunnmna «Teopust rpaBuTanumy paspaboTaHa Mg CTyIAeHTOB 4 Kypca
HarnpayieHus: noarotToBku 03.03.02 «®Pusuka», npodwist «DyHIaMEeHTAIbHASA
¢busuka» B coorBercTBUU ¢ Tpeboanusimu OI'OC BO u OC BO JIBOVY mo
JTAHHOMY HaIlpaBJICHUIO.

Huciuminaa «Teopusi rpaButauun» oTHocuTca K paszaeny bl1.B.JIB.03.01
JUCHUIUIMH 10 BBIOOPY BapUATUBHOM YaCTH Y4e€OHOTO IJIaHa.

OO6miast TpyI0€MKOCTh JAUCHUILIMHBI COCTaBsieT 4 3aueTHbIX eauHull, 144 yaca.
Y4eOHBIM TUTAHOM TPEAYCMOTPEHBI JICKIMOHHBIE 3aHsATHsS (26 4dac.) u
npakTrueckue 3aHaTus (18 gac.), camoctosrenbHas padota (55 +45-koHTpOIB)
yac.). JucuumuinHa peanusyercs B 7 ceMecTpe 4 Kypca U 3aBepILaeTCs 3a4€TOM.
JIns  ycmemHoro  yCBOGHUS  JUCHMIUIMHBI — «Teopuss  IrpaBUTALUK
HEOOXOJIMMbl YCTOMUMBBIE TEOPETUUYECKUE 3HAHUS U MPAKTUUYECKUE HABBIKU IO
BCEM paszlenaMm o00s3aTeIbHOT0 MHHUMYMa COJAEpKaHUs CpeaHero (IOJIHOTO)
oOpa3zoBanuss 1o Qusuke. M3ydeHue maHHOM MUCHMIUIMHBI Oa3zupyercs Ha
CIEAYIOINX JUCHUIUIMHAX: «Maremarndyeckuii aHamus», «JIuHeilHble U
HEJMHEHHbIE ypaBHEHUs (GU3UKNY», «INekTpoauHamukay, «Teopust moms». s
YCHENIHOTO W3yYeHUs] IUCHUIUTMHBI «Teopus TpaBUTaUU» y OOydYarOIMIMUXCS
JOJDKHBI  OBITH C(HOPMHUPOBAHBI CIICAYIONIUE TPEIBAPUTEIbHBIC KOMIETEHIUU:
1.ciocOGHOCTh HMCMOJIB30BaTh B MPOPECCHOHAIBHON JeATEIbHOCTH 0a30BbIe
3HaHMS (yHAAMEHTAIbHBIX PA3[eOB MaTeMaTHK{, CO3[1aBaTh MaTeMaTHYECKHE
MOJIEIM THUIIOBBIX MPOGECCHOHANIBHBIX 3a7a4 U HWHTEPIPETUPOBATH MOJYUEHHBIE
pe3yJbTaThl C YY4ETOM I'paHul] IpuMeHuMoctu moaeneit (OITK-2).
2.CTIOCOOHOCTH UCTIONB30BATh 0a30BbIC TEOPETUUCCKUE 3HAHUS (DYHIaAMEHTAIBHBIX
pa3zienoB OOIIel M TEOPeTHYECKOW (PU3MKHU AJid perieHus NpodecCHOHATbHBIX
3agau (OIIK-3).

Hean:

OcHOBHas 11eJb Kypca COCTOUT B M3YYEHUU OCHOBHBIX IMOJIOKEHUN TEOPUH
IPaBUTAIMKM U €€ MPWIOKEHUN K PEerIeHUIo 3a1a4 acTpou3uku. 3HAKOMCTBO C
TEOpUEH TATOTCHHUS SBJSETCS HEOOXOJAMMBIM JJIEMEHTOM COBPEMEHHOTO
oOpa3oBaHus CTYyACHTA, CICHHATU3UPYIOMIETOCs B 00JaCTH TEOPETUUYECKOU U
MaTeMaTU4ecKon (DU3UKHU.

3agaumn:
N3yyeHne  puMaHOBOM  T€OMETPUM  MNPOCTPAHCTBA-BPEMEHHM,  OMUCAHUE
(bu3nYecKuX 1mojei B UCKPUBICHHOM MPOCTPAHCTBE-BPEMEHH.
dopMyIUpOBKa YpPaBHEHUW TPABUTALMOHHOIO TMOJS OWHINTEHHA, MTPOOIeMbI
(bOpMYIMPOBKHY 3aKOHOB COXPAHEHHUS.
[Ipocreiimue pelieHus ypaBHEHUN ODWHINTENHHA, ONMMCAHUE JBMIKCHHUS 4YacTHIl B
none [lIBapummnbaa, TpeaCcTaBiIeHUE O YEPHBIX JbIPaX U OCHOBAX COBPEMEHHOU
KOCMOJIOTHH.



[Imanupyemble pe3ynbTaThl OOy4YeHUS IO JAaHHOW IUCHUIUIMHE (3HAHMS,
YMEHUS, BIAJCHUS), COOTHECCHHBIC C TUIAHUPYEMBIMHU pPE3yJbTaTaMH OCBOCHUS
oOpa3oBaTeNbLHON  MPOTPaMMBI,  XapaKTepU3YIOT  dTambl  (HOPMHUPOBAHUS
CIEMYIONMX  KOMIIETeHIMA  (OOImeKyIbTypHBIe/  oOmenpodeccruoHaibHbie/
npodeccuoHaNbHBIE KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITUH)):

Kox u ¢popmysimpoBka dranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIIeTEeHIIHH
TK-1 MateMaTnyeckuii armapaT oOuieil Teopuu
Crocodnoers || orsocrensiocrn;
OcCHOBHBIE PUHIIUIIBI TEOPUU TPABUTALINH;
CIeMaJIn3upOBaHH

OCHOBHBIE YPaBHEHUS TEOPUH;
bI€ 3HAHUS B

obnactu pU3NKU

IUIS1 OCBOEHUS [IpuMEHSTH TEOPUIO K PEIICHUIO 33/1a4;
PO HUITLHBIX Vaeer [IpoBOANTH YUCIEHHBIE PACUETHI
buzruecKux COOTBETCTBYIOIIUX (DPU3UUYECKUX BEJIMYMH B
JTUCITUTUTHH OOIIETPUHSATHIX CUCTEMAX €JIUHUIL;

HaBblkamu camMoCTOSATENBHOM pabOTHI C
y4eOHOM U HAyYHOU JINTEepaTypoi;
TouHbIMU U IPUOTM>KEHHBIMH METOZAMU
pelIeHNs HEJIMHENHBIX YPAaBHEHUN TEOPUH
TATOTEHMUS;

MeTtonaMu TEH30pHOTO UCUUCIICHUS;

Bnaneer

st hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCIUTIIMHBI
«Teopust TpaBUTAUM» TPUMEHSIOTCS CIEAYIONIME METOJIbl HMHTEPAKTHUBHOTO
o0y4eHUS:
KomnektuBHOE 00CYX/I€HHE METOAOB PEIICHUS 3aJa4dl BO BpEMs MPAKTHUUYECKHX
3aHATUM;
[IpencraBienue pegepaToB U UX COBMECTHOE OOCYKICHUE.



|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTH
KYPCA

Paznen |. ®uznyeckue 0CHOBBI 0011Iel TeOPUH OTHOCUTEJIBLHOCTH (8 yac.)
Tema 1. PeasiTuBHCTCKAst HHBAPHAHTHOCTD 3aKOHOB (u3uKH (2 4ac.)

3aKOH BCEMHUPHOIO TATOTEHUS W AAJIBHOACHCTBHE. DJEKTPOJAMHAMMKA KaK
pEeNATUBUCTCKAs TeOpHsl. BO3MOXKHBIE HAIPABJICHUS COBEPIICHCTBOBAHUSA TEOPHUU
TaroreHus. Heo6xonuMocTs (pOpMyIMpPOBKH TEOPUHU B paMKax YETBIPEXMEPHOIO
IIPOCTPAHCTBA-BPEMEHU.

Tema 2. OcHOBHasi nesi peJSITHBHCTCKON Teopun rpaButanuu (2 yac.)

PaBeHCTBO MHEPTHON M rpaBUTALMOHHON Macc. HenHepuuaiabHble CUCTEMBI.
KpuBonuHeiiHple KoOpAUHATHL. JIMHAMUYECKWE W KHUHEMAaTHYECKUE BEITUYHMHBI.
KpuBHu3Ha mnpocTpaHCTBA — BpPEMEHHM KaK pe3yJbTaT TI'PABUTALMOHHOIO
B3aIMOJIEUCTBHS.

Tema 3. OcHOBHBIC CBeAeHUSI U3 PUMAHOBON reomerpuu. TeH3opsl,
MeTpHKAa, CBS3HOCTh, KpuBU3Ha (4 yac.)

Paccrosinusa u npomexxytku BpemeHu. KoBapuantHoe nuddepeHimpoBanue,
cBs3b cUMBOJIOB Kpucroddens ¢ merpuyeckum TeH30poM. TeH30p KpUBHU3HBI U
€ro CBOMCTBA.

Paznen II. YpaBHenusi rpapuramuonHoro nmoJisi (10 gac.)

Temal. TeH30p PHepruM-UMIYJILCA M €r0 CBSI3b ¢ TeH30poM Puuum (2
yac.)

OOmue cBoiicTBa ypaBHeHUW OiHIuTelHa. [lpeaenbHbli mepexoa K
ypaBHeHUsM HproToHa.

Tema 2. IleHTpaJbHO-CHMMeTPHYECKOE TPaBUTAIINOHHOE TI0J1e (8 yac.)

Pemrennss [Bapmmmibna wu Peliccuepa-Hopactpema.  JIBuwkenune B
LHEHTPAIbHO-CUMMETPUYECKOM TpPaBUTALIMOHHOM Tosie. CHHXpOHHasi cucCTeMa
orcuera. ['paBUTaIMOHHBIA KOJUIAINC. YPABHEHHMS IOJS B CHHXPOHHOW CHCTEME
otcuera. Penenue s nbUIEBUIHON MaTEPHH.

Pa3gen IIl. PeasitTuBucTCKAasA KocMoJiorus (8 yac.)
Tema 1. U3oTponHoe npocTpaHcTBo. (4 yac.)

[TpocTpancTBO MOCTOAHHON KpuBH3HBL. OTKpBITas U 3aKpbITas U30TPOIIHbIE
mozenu. KpacHoe cmelienue u 3akoH Xab0:ma.

Tema 2. I'opsiuasi KocMoJIorHYecKasi MojeJIb (4 yac.)

duzrka paHHUX  ITANOB  PACIIMPEHUS  OJHOPOJHOM  BCEJICHHOM.
CoBpeMeHHbIE PEACTABICHUS, TEMHAsE MaTEPHsI U TEMHAs SHEPT U



| I. CTPYKTYPA U COAEPXKAHUE MMPAKTUYECKON YACTHU KYPCA
IpakTuuyeckue 3ansiTus (18 yac.)

3anstue 1. OcHoBHble moHsTHS (1 yac.)
1. TIpeoOpa3zoBaHne KOOPAWHAT;
2. WuBapuaHThl B MpocTpaHCTBE MUHKOBCKOTO;
3. TeH3opsl B mpocTpaHcTBE MUHKOBCKOTO.
3ansiTue 2. 'eomerpus nmpocrpancTsa (2 4ac.)
1. JlokanbHo JlopeH1ieBa METpUKaA MPOCTPAHCTBA-BPEMEHH;
2. KoBapuantHoe nuddepeHnrpoBaHue;
3. T'eone3nueckue TMHUH.
3anstue 3. Tenzop kpuBusHsbl (1 yac.)
1. Onpenenenue TeH30pa KPUBU3HBI;
2. CBoiicTBa TEH30pa KPUBU3HEI;
3. TeH30p KPUBU3HBI B IPOCTPAHCTBE PAa3HBIX U3MEPEHUHN
3ansitue 4. [Ipenenbubie nepexoanl (1 gac.)
1. Jluneapu3oBaHHas TEOPUS TIATOTECHUS,
2. Tloutn HeroTOHOBCKAsI METPHKA;
3. IlpenenbHblli TEpexo] ypaBHEHUW OWHINTEHHA K YpPaBHEHUSIM
Hprorona.
3ansiTue 5. DJIeKTPOMarHuTHoe moJie (2 yac.)

1. Dnexrpoaunamuka B OTO;
2. TeH30p PHEPrUH — UMITYJIbCa 3JIEKTPOMArHUTHOTO TOJIS;
3. CootHomienns PaitHuua 1 TeH30pa  DHEPTUU-UMITYJIbCA
AJIIEKTPOMArHUTHOT'O MOJIS.
3anstue 6. Chepuueckas cummerpusi (1 yac.)
1. Cdepuueckn-cuMMETPUYHOE MOJIE;
2. Pemenwue llIBapimmnsia;
3. Pemenue Peiiccaepa-Hopacrpema.
3ansiTue 7. CuHxpoHHas cuctema orcuera (1 gac.)

1. I'paBUTALIMOHHBIN KOJLJIAIIC;
2. YpaBHEHHUS MMOJS B CHHXPOHHOM CHCTEME OTCYET;
3. Pemienue 11t MbIIEBUIHON MaTepUU.
3ansaTue 8. llenTpanbHo-cumMMeTpudHOe moJie (1 gac.)
1. JIBm>keHue B IEHTPAIbHO-CUMMETPUYHOM I'PaBUTALIMOHHOM IIOJIE;
2. Yacruiia B moJie KoJujiarncapa;
3. I'paBUTAIIMOHHBIN KOJUIANC TBUICBUIHON Cephl.
3ansitue 9. UepHble AbIpbI (2 uac.)
1. Yepnas asipa Keppa-Hbromana;
2. DOprocdepa,
3. DOddexr Jlenze-Tuppunra.
3ansitue 10. 'paBuTanmonnbie BoJHBI (1 yac.)
1. I'paBUTAlIMOHHOE U3TYUYECHHUE,;
2. Cna0ble TpaBUTAIIMOHHBIC BOJIHBI,



3. JlopeHioBckas KaauOpoBKa.
3ansiTue 11. Panusisi craaus pa3surusi Beesiennoii (1 gac.)
1. ®usuka Ha paHHEW cTaguu pa3BuTUs BeeneHHow;
2. DJeMeHTapHbIE YaCTUIIBI HA pAHHEH CTaIuu;
3. TepmommHaAMHYECKUE COOTHOIICHHSI.
3anstue 12. U30TponHoe npocTpaHcTBO (2 yaca)
1. 3akpseiTas U30TPONHAS MOJIETb;
2. OTkpbITast U30TPOIHAS MOJIEIIb;
3. Kpurtuueckas mioTHOCTb.
3anstue 13. CoBpeMeHHbIe npeacTaBiaeHus (2 yac.)
1. PaguanimoHHO-TOMUHUPOBAHHAS MJIa3Ma,
2. PenukToBO€ H3IIy4YECHHUE,
3. Ilonsatue o TeMHOI MaTepuu U TEMHOM SHEPTHH.

JlabopaTopHbie padoThI He PEAYCMOTPEHbI

I1l. YHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

oOecrieyeHue
«Teopust TpaBHUTAITUN»

CaMOCTOSITEIIbHOU paboThI
IIPE/ICTABICHO B

VY4eOHO-METOINYECKOE
oOy4JarommMxcss IO JUCIMIUIUHE
[Tpunoxenuu 1 u BKiIIO4aeT B ceOs:
[Inan-rpaduk BBITIOJHEHUS] CAMOCTOATEIBLHON pPabOThl MO AUCIUIUIMHE, B TOM
YHUCJIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJIHEHUE IO KaXKOMY 3aJIaHHIO;
XapakTepucTuka 3aJaHud 11 CaMOCTOSITENIbHOW padOThl O00ydYarolmuxcsi u
METOJUYECKUE PEKOMEHIAlINU MO UX BBITIOJTHEHUIO;

TpeboBaHus K MPEICTABICHUI0O U OPOPMIICHUIO PE3YIHTATOB CaMOCTOSTEIbHON
paboThI;
KpuTtepun OLieHKU BBITOTHEHUS] CAMOCTOSITEILHON PaOOTHI.

Ipuioxenne 1.

. KOHTPOJIb JOCTUXEHUSA IEJENA KYPCA

Ne Kontponmupyemsie | Koabl u 3tamnsl hopMupoBaHus OneHouHble CpeacTBa
n/m pasziesnbl / TeMbI KOMIIETEHINI Texymmit kouTpoas | IIpomexyrouna
JUCIUILTAHBI s aTTeCTalUs
1 | ®usnyeckne ocHoBHI | 1IK-1 3Haet Yerusiii onpoc (YO) | Bompocs! k
001mel Teopun Vmeer BrinonHeHne zauery (1-5)
OTHOCUTEJIBHOCTH Brnaneer MPAKTUYECKUX
3aJaHUM;
KoHnTponbHas
pabora (ITP-2)




YpaBHeHust IK-1 3Haer Ycrasiit onpoc (YO) | Borpockr k
IPaBUTAIMOHHOTO VYmeer Brinonnenue 3agery (6-10)
OJIA. Bmageer NPaKTUYCCKUX

3aJIaHN;

KonTponbhas

pa6ora (ITP-2)
PensaruBucrckas IIK-1 3Haer Yerusiii onpoc (YO) | Bompocs! k
KOCMOJIOTHS Ymeer Brimonnenue 3agery (11-17)

Bnaneer MPAKTUYECKUX

3aJIaHNM;

KonTposnbnas

pa6ora (I1P-2)

TuroBbIe KOHTPOJIBHBIE 3aJaHUS, METOJANYECKUE MATEPUAIIBI, OTIPEIEIIIONINE
IpOLEIypbl OIEHUBAaHUA 3HAHWM, YMEHUHM W HABBIKOB M (WJM) OIbITa
NEeATEIbHOCTH, a TaKXe KPUTEPUM W TOKA3aTeld, HEOOXOIUMBIE IJisi OLICHKH
3HAHWI, YMEHUH, HABBIKOB M XapaKTEpHU3YyIOIIME 3Tanbl (POPMHUPOBAHUSA
KOMIIETEHIIMM B TIPOLIECCE  OCBOECHUS  OOpa3oBaTENbHOW  IPOrPAMMBIL,
npeacrasiieHsl B [Ipunoxennn 2.

IV.CIUCOK YUEBHOM JIUTEPATYPHI U UHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
(2/1eKmpoHHble U newamHvle U30aHUs1)

1. Jlangay JI.JI. Teopernueckas ¢usuka: yuyeOHOoe mocoOue aisi (HU3MUEeCKUuX
cnenranbHOCTeW yHUBepcuTeToB: [B 10 T.] 1. 2. Teopus mons / JI. /1. Jlannay,
E. M. JIndum; nox pex. JI. I1. [Turaesckoro. M.: ®uszmarnut, 2012. — 533 c.
Hb JIBOYVY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU

2. Jlykam B.H. ®usznueckas xocmosorus / B.H. Jlykam, E.B. Muxeea. M.:
®dusmatiaut, 2010. — 403 c.
Hb JIBOYVY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:299594&theme=FEFU

3. beckun B.C. I'paButanus u actpodusuka / B.C. beckun. M.: ®usmatiur,
2009. — 158 c.
Hb JIBOYVY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:290161&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:674994&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:299594&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290161&theme=FEFU

JlonoJIHUTEIbHASI JINTEPaTypa
(newammuvle u 1eKMpPOHHbBLE U3OAHUSL)

1.  Musuep Y. I'paButanms : B 3 1. 1. 1 / U. Musnep, K. Tops, JIx. Yunep ; nep.
c aurii. M. M. backo. M.: Mup, 1977. — 474 c.
Hb [BOYVY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:329126 &theme=FEFU

2. 3ensaoBud S.b. Ctpoenue u »Bostonus Beenennoit / S. b. 3enpnosuy, 1. 1.
Hosukos. M.: Hayka, 1975. — 735 c.
Hb J[BOYVY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:59991&theme=FEFU

3  ®@oproB B.E. Dkcrpemanbhbie coctosiHus BemiectBa / B.E. ®opros. M.:
®dusmatiur, 2009. — 303 c.
Hb /IBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:288782&theme=FEFU

1. JloryHoB A.A. PenstuBuctckas teopus rpasutauuu / A. A. JloryHoB. M.:
Hayxka, 2006. — 253 c.
Hb /IBOY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:245827 &theme=FEFU

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HHTEpHET»

1. Dnementsl [DnekTpoHHbIH pecypc]: «['paButanms». ['maBa w3 KHUTH. A.
[lerpoB. KumxHblil kiy0d Ha «2QnemeHTax». OnyOJMKOBAHHBIE OTPBIBKH M3
KHMT. - DOnektpon. jman. —  2013. - Pexum  pocrymna:
http://elementy.ru/lib/432046, ceoOoaHbIi. — 3ariL. ¢ 9KpaHa.;

2. bammucruueckas teopusi Putia [DnexkrtponnHsiii  pecypc]: MBanoB M.T.
"AHTUTpaBUTALIMOHHBIE  JIBUTATEIH "merarommux ~— Tapesok': TeopUst
rpaBuTaruu” (hparMeHThl U3 KHUTH). — JnekTpoH. naH. — 2007. — Pexum
nocryma: http://ritz-btr.narod.ru/ivanov.html, cBo6oanbIi. — 3ari. ¢ 3xpaHa.



http://lib.dvfu.ru:8080/lib/item?id=chamo:329126&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:59991&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:288782&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:245827&theme=FEFU
http://elementy.ru/lib/432046
http://ritz-btr.narod.ru/ivanov.html

1. METOIUYECKHUE YKA3ZAHMS IO OCBOEHUIO
JUCHUATIIMHBI

D¢ddexTuBHOE U3YyYEHHE Kypca TMPEeArojiaracT pPeTysIpHOE IOCEIICHUE
3aHATHML W CHUCTEMaTW4YecKoe  IMOBTOPEHHE  MaTepuaia,  U3JIaraeMoro
MPENoIaBaTesIeM Ha JIEKIUU.

JleKIMOHHBIE 3aHATHS OPUEHTHUPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KOKIBIM pa3fen Kypca U MpU3BaHbl OPUEHTUPOBATh CTYACHTOB B IMpEAJiaracMoMm
MaTepuaie, 3aJ10KUTh HayYHbIE M METOJIOJIOTMYECKUE OCHOBBI JUISl JlajbHEHIIeH
CaMOCTOATENbHON pabOThI CTYIEHTOB.

BaxxHol siBisieTcs caMocTosITeNbHAs paboTa 1o Kypcy. B xozae atoit paboTsl
HE0O0XOMMO TIHIATEIBHO U3YYUTh TEOPETUUECKUIM MaTepral U CUCTEMaTU3UPOBATh
OCHOBHBIE (DOPMYIIBI, KOTOpbIE MOTYT OBITh KCHOJB30BAHBI IPU PEIICHUH
MPAKTUICCKUX 3a]1ad.

Pabota ¢ yka3zaHHOU JTUTEpaTypo JOJKHA OCYIIECTBIATHLCS, IPEXKIAE BCETO, B
paMKax JEKIIMOHHOTO Kypca. [ToAroToBka K MpPaKTHYECKUM 3aHATHSM JOJDKHA
MIPOXOJIUTH PETYIISIPHO B TCUCHUU CEMECTPA OTBEIEHHOTO JJIST 3aHATHH.

VI. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CHUTLIAHBI

[Tpm  ocymiecTBiieHMH 00pa30BaTEIILHOTO  TpoIlecca  CTyJISHTAMU |
po(hecCOpCKO-TIPEIoIaBaTeIbCKUM ~ COCTAaBOM  HCITOJIB3YETCS  CIISYIoIIee
nporpamMmmHoe odecrieuenue: Microsoft Office ( Excel, PowerPoint, Word u 1. 1),
Open Office; cienyromue nHGOpMaMOHHO cripaBouHble cuctembl: DBC JIBDY,
OMOJIMOTEKH, PECYPCHI U TOPTAJIBI IO €CTECTBO3HAHUIO.

Taxoke, Mpu MPOBEICHUH MPAKTUUCCKUX 3aHITHH UCIIOIB3YIOTCS CIACAYIOIINE
o0opy1oBaHHBIC YueOHbIC KAOUHETHI:

HaumenoBanue
peaMeTa, TUCITUTLTNHBI
INe 1/ (Momyis)

B COOTBETCTBHH C
y4eOHBIM TUIAHOM

HaunmenoBanmne 000py10BaHHBIX YU€OHBIX KAOMHETOB, 0OBEKTOB IS TPOBEACHHS ITPAKTHUECKUX
3aHATHUI C IEpPEYHEM OCHOBHOTO 000PYIOBaHHS

1 2 3

Mynstumeauiinas ayautopus: Kopmye L, ayn. 534

Ipoexrop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-DZ110XE Panasonic;
akpaH 316x500 cm, 16:10 ¢ 3. mpuBoOM; KperieHne HacteHHo-ntoToxouHoe Elpro Large Electrol
Projecta; npoeccnonansnas JKK-nanens 47", 500 Kn/m2, Full HD M4716CCBA LG; noxcucrema
BUICOMCTOYHUKOB OoKyMeHT-Kamepa CP355AF Avervision; moacucteMa BUACOKOMMYTAIUH;
HoJIcUCTeMa ayAMOKOMMYTAIMH ¥ 3BYKOYCWJICHHS; TIO/ICUCTEMa HHTEPAKTHBHOTO YIIPaBIICHUS;
6ecripoBoanbie JIBC obecnieueHbl cucteMoil Ha 6a3e Touek jgocryna 802.11a/b/g/n 2x2 MIMO(2SS).

1 |Teopus rpasutarun




[Tpunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEKIACHUE BBICIIIETO 00pa30BaHUS
«/lanbHeBOCTOYHBIN (eaepaibHbIil YHUBEPCUTET)
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON
PABOTBI OBYYAIOHINXCA
o nucuuniune «Teopus rpaBuTanum»
Hanpapaenue noarorosku 03.03.02 -®dusuka
[Tpodunp «Duzuka»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2018



IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

Ne Hara/cpoxkn Bun Ipumepusbie | @opMa KOHTPOJIS
BBIIIOJIHCHUSA CaAMOCTOATEJIbLHOM HOPMBI
n/n padoThI BpeMeHH Ha
BbBIIIOJIHCHUEC
1 1-2 Henens ITogroroBka K 7ygacoB | YO-1
BBITTOJTHCHUTO (cobecemoBanue)
MPAKTUIECKUAX
3aHATHU
2 3-4 uenens IToaroroBka x 6 yaco | YO-1
BBITIOJTHEHHU IO (cobecenoBanue)
MPaKTUIECKUX
3aHITHUHN
3 5-6 Henens IToaroroBka k 6 yacob | YO-1
KOHTPOJIbHOM (cobecenoBanue)
pabote
4 7-8 Henmens IToaroroBska k 6 yacoB VO-1
BBITIOJTHCHUIO (cobecenmoBanue)
MPAKTUICCKUAX
3aHITHU
5 9-10 gHenens IToaroroska k 6 vacob | YO-1
BBITIOJTHEHHU IO (cobecenoBanue)
MPaKTUIECKUX
3aHITHU
6 11-12 uwenens IToaroroBka K 6 yacos | YO-1
KOHTPOJIbHOM (cobecenoBanue)
pabote
7 13-14 uwenens IToaroroBka K 6 yacos | YO-1
BBITIOJTHCHHUIO (cobecenoBanue)
MPAKTUICCKUX
3aHITHU
8 15-16 nenens ITogroroBka K 6 wacob | YO-1
BBITIOTHCHU O (cobecenoBanue)
MPaKTUICCKUX
3aHITHU
9 17-18 nenens [ToaroToBka K 6 wacoB | [1P-4, pedepar
KOHTPOJIBHOMN
paboTte
10 Iloaroroska k 45 gacoB Cpnauya pK3aMeHa

IK3aMEHY




PexoMeHIanuu mo caMoCToATeIbHOM padoTe CTYA€HTOB

CamocrosiTenbHas pabota mno gucuuiuiiHe «Teopus  rpaBUTaLUN»
3aKJIIOYAETCSl B NOATOTOBKE K NPAKTHYECKUM 3aHATHSAM B COOTBETCTBHUM C HX
nporpamMmmoi. Ilo KakaoMy MYHKTY CaMOCTOSITENIbHOW palbOThl JOJKEH OBbITh
MPEACTABICH KPAaTKUM KOHCIEKT, B KOTOPOM KpaTKO H3JI0)KEHO COJEpkKaHUE
BOIIPOCOB, BBIHECEHHBIX HA IPAKTUYECKOE 3aHIATHE, U TNPUBEIAECHBI OCHOBHBIE
COOTHOILICHHS], HEO0OXOAUMBbIE TUISL pelIeHus 3a/1a4. Marepuann,
3aKOHCTICKTUPOBAHHBIM Ha JIEKIMIX, HEOOXOIUMO PETYIISIPHO MpopadaThiBaTh U
JOTIOJIHATh CBEACHUSIMH W3 JPYTMX HCTOYHUKOB JIATEpaTyphl. s mosyyeHus
3ayeTa HeoOX0MMO MPEIOCTABICHUE BCEX KOHCIIEKTOB.

[InanupoBaHue BpPEMEHH, HEOOXOIMMOrO Ha H3YYEHHE JUCLUIUIMH,
CTYyJICHTaM JIy4llle BCETO OCYIIECTBISATh BECh CEMECTP, IPEAYCMATPUBAS IIPU ITOM
peryisipHOe TOBTOpeHHEe Martepuana. s ynoOCTBa IUIAaHUPOBAaHUS BpPEMEHU
MIOCJIE KaXKJIOTO MyHKTa YKa3aHO BpeMsi, HEOOXOIMMOE Ha BBINIOJHEHUE 3a/1aHHUS.

MeToanuecKkue yKa3aHusi IPHU MOATrOTOBKE K KOHTPOJIbHOM padoTe

[Ipy wu3yyeHUM [OUCLUUIUIMHBI CHaydaja HEOOXOAMMO IO KaXJIoil Teme
IIPOYUTATh PEKOMEHJIOBAHHYIO JINTEPAaTypy U COCTABUTb KpPATKUH KOHCHEKT
OCHOBHBIX TOJIOKE€HUI, TEPMHMHOB, CBEACHUN, TPEOYIOIIUX 3allOMUHAHUS WU
SBJIAIOIINXCS OCHOBOIIOJIATAIOIIMMY B 3TOM TEME JUIsi OCBOEHUS MOCIEAYIOIIHNX
TeM Kypca. Ui pacmuupeHus 3HaHUA 10 JHUCHUIUIMHE PEKOMEHIYETCS
UCIoabp30BaTh HTEpHET-pECYPCHI.

[Ipy 1OArOTOBKE K KOHTPOJBHOM paboTe HEOOXOJUMO MPOYUTATh
COOTBETCTBYIOILIME CTPAHUIBl OCHOBHOrO y4yeOHMKa. JKenaTelbHO TakKe 4YTeHHE
JOTIOJTHUTENBHOW nuTeparypbl. Ilpy HanmucaHMM KOHTPOJIBHOM pabOThI OTBET
CJIEyeT WLIIOCTPUPOBATH CXEMAMM.



[Ipunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOUN ®EJEPALIUN

@enepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUC BBICIICTO 06pa3OBaHI/IH
«/lanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OHJA ONEHOYHBIX CPEACTB
IHo nucuunimue « Teopusi rpaBuTALIUN»
Hanpasienue noaroroBku 03.03.02 ®usuka
[Ipodunb «DPusrkar
®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2018



MMacnopt ®OC

Koa u ¢popmysiupoBka Jransl popMUPOBaAHUS KOMIETEHIIUN
KOMIIETCHIIUN
IK-1 o o
MaremaTuyeckuii anmapat o01Ie Teopuu
CnocoOHOCTh
OTHOCHUTEJIbHOCTH,
UCIOJB30BaTh 3Haer
OcCHOBHBIC PUHIIUATIB TEOPUHU TPABUTAIINH,
CIIEUAIM3UPOBAHHBIE

OCHOBHBIC YpaBHEHHS TCOPHH;
3HAHUS B 00JIACTH

(bU3UKY 11T OCBOCHUS

PO IITBHBIX [IpuMeEHATh TEOPHIO K PELICHUIO 33/1aY;
(bU3nYECKUX TUCIUTUINH Vateer [TpoBoauTH YUCJICHHBIE pacyeTsl
COOTBETCTBYIOIIMX (PU3NYECKUX BEJIWYUH B
OOIIETPUHATHIX CUCTEMAX CAUHUIL;
HaBbikamu  camocTosiTelbHOM ~ paboOThI ¢
y4eOHOM U HAYYHOI TuTepaTypoil;
Braseer TounbIMH 1 an6i1H>1<eHHLIMH MeTO/IaMH
pelIeHUs] HEIMHEHHBIX YPaBHEHUN TEOPUHN
TATOTEHUS,
MeTtoaamMu TEH30pPHOTO MCYHUCIICHHS],
Ne | KonTponupyemsl Konp! n aTarmsl OueHOYHBIE CpencTBa
1/m | € pa3aesnsl / TEMbI dbopmupoBaHus Tekymmi konTposs | [Ipomexyrou
JVCHUTIIAHBI KOMIETEHIIUM Has
aTTecTalms
1 | ®usnueckue [MK-1 3Haer VYcrHblit onpoc | Bonpocs! k
OCHOBBI 001IIeH (YO) 3agery (1-5)
TEOPUHU Ywmeer BrimonHenue
OTHOCUTEILHOCTH Bnaneer IPAKTUYECKUX
3aJaHuM;
KonTtponpHas
pabora (ITP-2)

2 YpaBHeHUs [K-1 3Haer YcTHBIN onpoc Bomnpocsr k
IPaBUTAIHOHHOIO (YO) 3agery (6-10)
T10JIA. Ywmeer Brinonnenue

Baaneer MPAKTUYECKUX
3aJaHMM;
KonTponrHas
pabora (ITP-2)

3 PenstuBucrckas | I1K-1 3HaeT YcTHBIN O1TpocC Bomnpocs! k
KOCMOJIOTHS (YO) 3auety (11-

VYmeer BrinosiHenne 17)
Bnapneer MIPAKTUYECKUX
3aJaHHM;




KonTtponpHas
pabota (I1P-2)

IIkana oneHUBaAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETECHIIM A

Koa n Irtansl GOPMUPOBAHMSA Kpurepun IToka3zarenu
¢opmyanpoBka KOMIIETCHIM U
KOMIIETCHIIUH
ITK-1 OcHOBHBIE 3HaHue cTpykTypbl | CrIOCOOHOCTH pelaTh
CnocoOHOCTh MIPUHLAIIBI OCHOBHBIX OCHOBHBIE YPaBHEHUS
UCIIOJIB30BaTh 3Haer TEOPUU MaTE€MaTUYECKUX oOuieit Teopun
CHenuanu3upoB | (MOPOroBeIid | rpaBUTanuu; | AuddepeHInanbHbl | OTHOCUTEIFHOCTH
aHHbIC 3HAHUSA B | YPOBEHbB) OcHoBHbIE X YpaBHEHUH
obnactu pusuku ypaBHEHUs TEOPHUH TATOTEHUS
JUIsL OCBOCHHUS TEOpUHU
npoUIBHBIX [Ipumensats | YMeHue CriocoOHOCTh ONpeaensiTh
duznueckux TEOPHIO K MPUMEHSITh KOHKPETHBIN YUCIICHHBIN
JUCLUIIINH PELICHUIO YHCJICHHbIE METOJ ISl PELICHUS
3a/1a4; METO/bI JJIs MOCTaBJIEHHBIX 3a/1a4 110
[IpoBomuTh pelieHus 3a1a4 Kypcy
YUCJICHHbBIE TEOPUHU
YMmeer
(MpOBHHYT pacuersl rpaBUTaLUU
iif) COOTBETCTBY
FOLIUX
buznuecKux
BEJIMYMH B
oOLIenpUHAT
BIX CUCTEMAX
€IMHHIL
Hassikamu CamoctosarenbHoe | CriocOOHOCTh HAMCAHUS
camMocCTosITeNl | YTeHue yueOHoU u | pedeparta mo modomy
Bunaneer bHOI paboThl | Hay4HOI paszeny Kypca 1o TeOpuu
(BbICOKMH) | ¢ yueOHOM U | AUTEpaTyphl O rpaBUTAlUU
HAy4YHOH TeMe Kypca
JUTEPATYPOU

MeToanveckue peKOMEHIAlMU, ONpeAessAole MPoueAyPbl OLeHUBAHMS
pe3yJIbTATOB OCBOCHM S AU CIIUTIIUHBI

KOHTpOIBHBIE 1 METOANYECKUE MATEPUAIIBI, @ TAKKE KPUTEPUU U MIOKA3ATEIN
HEOOXOMMBbIE [T OLEHKU 3HAaHWW, YMEHUN, HABBIKOB M XapaKTePU3YIOILIUE ITAIIbI
dbopMUpOBaHHA KOMIETEHIMH B TPOIECCE OCBOCHUA 0Opa3oBaTeNbHOM
IIPOTPaMMBbI ITPECTABIICHBI HUXKE.

KOHTpOIBHO-U3MEPUTENBHBIE MaTEPUANIbl 110 AWCLUIUIMHE IPEACTABICHBI
BOIIPOCAMH JJI1 MOJATOTOBKHM K 3a4€Ty U KOHTPOJbHBIM padoTaM M IPHUMEPHBIMU
BapHMaHTaMU KOHTPOJIbHBIX pabor, mnpeaycMmoTpenHsix PIIY][ B kauecTBe



MEXaHU3Ma OCYIIECTBJICHMSI TEKYIIEro KOHTPOJSi OCBOEHHUS TEOPETHUECKOU WU
MPAKTHUECKON COCTABISIONINX AUCIUILITUHBI.

DK3aMeHbl IPUHUMAIOTCS BEIYIIUM IpernoaaBaTeneM. Bo BpeMs nmpoBeneHus
’K3aMEHa CTYIEHThl MOTYT TIOJIb30BaThCsl pabodeld mMporpaMMoi y4eOHOM
JTUCIUIUTMHBI, COOCTBEHHBIMH KOHCIIEKTaMH, ITOATOTOBICHHBIMU MIPH BBHIITOJHEHUU
CaMOCTOSITENIFHOM paboThI, @ TAKXkKe, C pa3pelieHus MPEnoaBaTes, MPOBOISAIIETO
3a4eT, CIIPaBOYHOU JTUTEPATypPOH U APYTUMHU MOCOOMSIMH (yueOHUKaMU, y4eOHBIMU
OCOOUSIMH, PEKOMEHI0OBAaHHOM JTUTEPATypOH U T.I1.).

CtTyzeHT, HE COTJIaCHBIN C BBICTaBJICHHOW OIEHKOW, UMEET MpaBO B TEUCHHE
cienyronero paboyero AHS MOJATh 3asBJIECHUE, COTIACOBAHHOE C PYKOBOJIUTEIEM
OOII, na ums nupekropa konsl (Punmana) ¢ mpocb0oil 0 mepecaaye 3K3amMeHa
Komuccuu. B ciydae 000CHOBaHHOCTH NOJAHHOTO 3asBiieHUs aupekTop llIkosbl
CO3/1aeT KOMHCCHIO B COCTaBe HE MeHee 3 mpo(duiIbHBIX IpernojaBaTesied Mo
cooTBeTcTBYIOIIE Kadenpe. OlleHKa, TOJyYE€HHAass CTYIEHTOM BO BpeMs
nepecaaun SK3aMeHa KOMUCCHH, SIBIISIETCS OKOHUATEIBHOM.

OneHoyHbIe cpeacrea nJjs HpOMe)KyTO‘IHOﬁ arrecranmmmu

BOHpOCLI K 3K3aMEHYy

1. PenstuBuCTCKasT WHBAapUAHTHOCTh W HEOOXOAMMOCTH HOBOW TEOPHUH
TATOTCHHUSI.

2. KpuBonuHneliHble KOOpAUHATHI B YETBIPEXMEPHOM IMPOCTPAHCTBE-BPEMEHHU.
Paccrosinus v MpOMEXyTKU BPEMEHH.

3. KoBapuantHoe  muddepenmupoanne. CumBonbl  Kpuctropdens u
YPaBHEHHUE I'€0JI€3NUECKOM.

4, TeH30p kpuBU3HBI U €10 cBoMcTBA. [IpuMmepsL.

S. YpaBHeHusT OWHINTEWHA. TEH30p DJHEPrUHM-UMITyJIbCA MATEPUU U
TICEBIOTEH30P SHEPTUH-UMITYJIbCA TPABUTAIIMOHHOTO TTOJIS.

6. VYpaBHEeHUS SIEKTPOAMHAMHKHA TPH HAJUYHH TPABUTAIMOHHOTO ITOJIS.
CootHouenus Paiinnya.

7. [{leHTpaTbHO-CHMMETPUIHOE I'PaBUTAIIIOHHOE ToJIe. Pemenue
[IIBapummibaa.

8. JIBr>keHue 9acTHUIlbl B TIosie cepuyeckoit 38e3ab1. Tpu addexra OTO.

9. I'paBuTAIMOHHBIN KOJIJIAIIC MBIICBUIHON C(EpHI.

10. Cnabwie rpaBUTAIMOHHBIC BOJIHBL. M3mydenue.

11. HM30TpomnHOE MPOCTPAHCTBO. 3aKpbITask MOJEIb.

12.  OtkpbiTas n30TpoIHaAs Mojeb. Kputnueckas miioTHOCTb.

13. Oco0eHHOCTH METPUKU B pallOHE YEPHOU BIPHI.

14.  Paunsas cranug pa3sutus Beenennoil. TepmoanHaMHUuecKue COOTHOIICHHUS.
15. DneMeHTapHbI€ YAaCTHUIBI HA paHHEH cTaauu pa3BUTHs BeeneHHOM.

16. PenukToBOE HM3ITy4YEHUE.

17. TlonsTue o TEMHON MaTE€pUU U TEMHOU SHEPTHUHU.



OneHovHbIe cpeacrea aAJist TeKy]_lIeﬁ arTreCcranmmn

KourpouabHas padora

Bapuanr 1.
1. OnpenenuTs OTIMYHBIE OT HYJISI KOMIOHEHTBHI TEH30pa KPUBU3HBI
MIPOCTPAHCTBA MOCTOSIHHOW KPUBU3HBI JIByX U TPEX U3MEPEHUN.
2. HUcnonb3ysa cooTHomieHus PailHuya omnpeneinTh METPUKY BHE
TSIKEIJION 3apSIKEHHOW YaCTHUIIBI.
Bapmanr 2.
1. BriBecT ypaBHEHHsSI IBWXEHHS MaTEPUAIBHOM TOYKM HCXOId U3
MIPUHIIUIIA HAUMEHBILIETO JEUCTBUA.
2. [TokazaTh, 4TO B CHUHXPOHHOM CHCTEME OTCUETA JMHHUM BPEMEHHU

ABJIAOTCA I'€OAC3NIYCCKHUMU.
KpnTepml OLICHKH BOIIPOCOB K KOHTPOJbHBIM paﬁoTaM

Ommemxa "Omauyno”
1. OTBet chopMuUpOBaH MOJTHO, TPABUIHLHO OOOCHOBAH XOJ1 CY>K/ICHHUS.
2. Marepuan W3JI0OKEH B OINpEeIeHHON JIOTHYSCKONW IOCIIeI0BATSIBHOCTH,
JUTEPATYPHBIM SI3BIKOM.
Ommemxa "Xopowo"
1. OTBeT chopMuUpOBaH MOJTHO, TPABUIHLHO OOOCHOBAH XOJI CY>K/ICHHUS.
4. JlonymieHs! 1-2 HeCyIeCTBEHHBIE OLTUOKH.
Ommemxa "Yooenemeopumenvro"
1. 3HaHue TOJIBLKO OCHOBHOI'O MaTepuaia, HO He JieTalleH.
2. JlonymieHbl OIIMOKK U HETOYHOCTH B OTBETAX.
Ommemxa "Heyodosnemseopumenvro"
1. He3nanue wiau HEMOHMMaHUE HauOoJee CYIIECTBEHHOM 4YacTh y4yeOHOro
Marepuara.
2. He man oTBeT Ha 3HAYUTEITHHYIO YaCTh BOMPOCOB, UMEIOTCS CYIIIECTBCHHBIE
OIIIUOKH.

Kpurepumn oneHk# Ha 3K3aMeHe MO AUCHUIINHE
«Teopusi rpaBUTAIIUNY

OlleHKa «OTJIMYHO» CTAaBUTCSA, €CJIM OTBET IIOKa3bIBA€T MPOYHBIC 3HAHUS
OCHOBHBIX IMPOIECCOB M3y4aeMOU MPEeAMETHON 00JIaCTH, OTJINYAETCs TIyOUHON U
MOJIHOTOM PACKPBITUSI TEMBI; BIAJCHUE TEPMHUHOJOTUYECKUM amnmnapaTroM; YMEHUE
OOBSCHATH CYIIHOCTh, SIBJICHHI, IPOILIECCOB, COOBITHM, JeNaTh BBIBOABI H
000011IeHUsI, J1laBaThb ApPryMEHTHUPOBAHHbIE OTBETHI, MPUBOAUTH MPUMEPHI;
CBOOOIHOE BJIaJICHHE MOHOJIOTUYECKOMN peublo, JIOTUYHOCTh U



MOCJIEIOBATEILHOCTh OTBETA; YMEHUE NPHUBOJUTH MPUMEPHI COBPEMEHHBIX
po0IeM U3ydaeMoi 00J1acTH.

OrneHkKa «XOpOIIO)» CTaBUTCS, €CIU OTBET OOHAPYKUBACT MPOYHBIC 3HAHUS
OCHOBHBIX TIPOIECCOB M3y9aeMOU MPEIMETHON 00JacTH, OTINYAETCS TIIyOHHON U
MOJIHOTOM PaCKpBITUSL TEMBI; BIaJACHUE TEPMHHOJIOTMYECKUM aNNapaToM; YMEHHE
OOBSICHATH CYIIHOCTb, SIBICHUN, TMPOLIECCOB, COOBITHIA, J€1aThb BBIBOJABI H
0000mIeHNs, JaBaTh AapryMEHTUPOBAHHBIE OTBEThl, NPUBOIAUTH TMPUMEPHI;
CBOOOTHOE BJIaJICHHE MOHOJIOTUYECKOMN peublo, JIOTUYHOCTh u
MOCJIeI0OBAaTEIbHOCTh OTBeTa. OJHAKO JOIMYCKAaeTCs OJHA - JIBE HETOYHOCTH B
OTBETE.

OneHka «yI0BJIETBOPHUTEJIBHO» CTAaBUTCS, €CJIM OTBET CBUJIETEILCTBYET B
OCHOBHOM O 3HAaHHMM IPOLECCOB H3y4aeMOW MNPEIMETHOM 00JIacTH, OTIMYAETCS
HEJOCTAaTOYHOW TIIyOMHOM W IOJIHOTOM PAaCKPBITUS TEMbl; 3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOpUH; ci1ab0 Cc(HOPMUPOBAHHBIMM HABBIKAMHM aHajlW3a SIBJICHUH,
IPOLIECCOB, HEAOCTATOYHBIM YMEHHUEM JaBaTh apryMEHTUPOBAHHBIE OTBETHI M
IPUBOJUTHh MHPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BIIAJICGHUEM MOHOJIOTHYECKOM
peublO, JOTUYHOCTBIO M IMOCJIEI0BATEIbHOCTBIO OTBETA. JlOMycKaeTcs HECKOJIbKO
OLIMOOK B COJIEPKAHUU OTBETA; HEYMEHHE IPUBECTU NMPUMEP PA3BUTHS CUTYyaIlUH,
IIPOBECTH CBSI3b C IPYTUMH aCIIEKTAMH U3y4yaeMoi 00JIacTH.

OueHka «HeyI0BJIETBOPUTEJIBHO» CTAaBUTCS, €CIM OTBET OOHapyXUBaeT
HE3HAaHUE TMIPOLIECCOB H3y4aeMOM MpEeAMETHON 00JacTH, OTIMYaOLIUIC
HErnyOOKMM pacKpbITUEM TEMbl, HE3HAHHMEM OCHOBHBIX BOIIPOCOB TEOPUH,
HeC(OPMUPOBAHHBIMUA HAaBBIKAMU aHAJIM3a SBJICHHUM, TPOILIECCOB; HEYMEHHEM
JaBaTh apTryMEHTUPOBAHHBIC OTBETHI, CJIA0BIM BJIAJCHHUEM MOHOJOTHYECKON
peubl0, OTCYTCTBMEM JIOTUMHOCTH H IOCIENOBareiapbHOCTH. Jlomyckarorcs
cepbe3Hble  OMMOKM B  COJEpPKaHMU  OTBETa; HE3HAHUE COBPEMEHHOM
poOIeMaTUKU U3y4aeMoil 001acTH.



