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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy auciuIUTMHEL pa3padoTaii(a)(u): goreHT, K.H. [Toroe B.A. (Kadenpa Teopurt OTHOCHTEILHOCTH U TPaBUTAITUH,
Otnenenuve ¢usukn), Vladimir.Popov@kpf.ru ; 3aBenyromuii kadenpoi, a.H. Cymkos C.B. (Kadenpa reoprn oTHOCUTETBHOCTH
u rpaButanuu, Otaenenue pusmnkm), Sergey.Sushkov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-2 CriocoOeH CBOOOIHO BIAJIETh pa3ieaMu (pu3nKu, HEOOXOAUMBIMY ISl PeIeHH S

HayYHO-UCCIIEJOBATEILCKUX 3a/1a4, U TPUMEHSTh Pe3yJIbTaThl HAYUHBIX UCCIIEIOBAHUI B
[TPOEKTHOM JIeATETbHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

MIPUHIIMIIBL, JIEKAIe B OCHOBE TEOPUU OTHOCUTEILHOCTH; YPABHEHUS TPABUTALIMOHHOTO TOJIsl; YPABHEHU ST JIBUKEHUS
4yacTull M PU3MIECKUX I0JIeN B TPABUTAIIMOHHOM I10Ji€; OCHOBHbIE 3(P(DEKThI, MPOSIBIISIONIAECS B CUIIbHBIX IPABUTAIIMOHHBIX
TIOJISIX; CIIOCOOBI MOVI(PUKAIIN TEOPHUHY TPABUTAIINN DUHINTEHHA

JloKeH yMeTh:

BBITIOJIHATDL PEIATUBUCTCKUE l'lpeO6pa30BaHI/IH q)I/Bl/I‘JCCKI/IX BEJIMYUH IIPU NIEPEXOJIC U3 O)JHOI‘/JI CUCTEMBI KOOPAWHAT B
JpYryIo; MepexXoJuTh OT KOBAPUAHTHOH (pOPMBI 3aIIMCH YpaBHEHHUI ABMKEHHS K KOOPAUHATHOMN; BEIYMCISTH KOMIIOHEHTHI
TeH30pa DUHIITERHA B 33JaHHOIN METpHKe

JlomxeH B1afeTh:

COBPEMEHHBIMH MATEMATUYCCKUMU U TEOPETUICCKUMU METOJAMU UCCIICIOBAHUS TIOJIEN TATOTEHUS

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuumuimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.05.03 Jucuurivzel (MOAy/In)" OCHOBHOHN MPOGheCCUOHATIbHOI
obpazoBarenbHO nporpammsl 03.04.02 "®usnka (Puzmka nepcrieKTUBHBIX MaTEpHAIOB)" ¥ OTHOCUTCS K JUCHUIUIMHAM I10
BeI6Opy yactu OITOIT BO, dopMupyemoii yaacTHIKaM# 00pa30BaTe/IbHBIX OTHOIIEHHIH.

OcBauBaetcsi Ha 2 Kypce B 3 cemecTpe.

3. O6'beM qUCHUILIHHBI (MOYJisI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacOB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO patoTy 00y4awImuxcs ¢ npemnogasarejaemM (110 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJamomuxcs

OO01mast TpyJOeMKOCTh AUCHUILUIMHBI COCTABIISIET 5 3a4eTHbIX (bie) enunuil(bl) Ha 180 yaca(oB).

KonrtakTtHas padora - 56 yaca(oB), B TOM U¥CIIe JIEKITUM - 28 Jaca(OB), MpaKTHUYECKHe 3aHATUS - 28 yaca(oB), JabopaTopHbIe
padorh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOMN padoThl - O yaca(oB).

CamocrosrtenbHas padota - 106 yaca(oB).
KouTposnsb (3auét / x3amen) - 18 vaca(oB).
dopma MpOMeKyTOUHOrO KOHTPOJISI JUCIUILIMHBL: 9K3aMeH B 3 cemecTpe.

4. Coep:xaHue AUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaA€MHYE€CKHUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpyKkTypa U TeMaTHY€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOTHI N0 AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAKTHOI pa6oThl, Camo-

HX TPY/10€MKOCTH (B yacax) CTOSI-

N Pazean! qucuumimnbt / Ce- Texmun, lexnun|lIpaxTu-[lIpakTu-JIadopa-UIaopa-| TeJIb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe |TOPHbIE |TOpHbIe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

1. Tewma 1. CnenuasnbHast TEOpUsI OTHOCUTEIbHOCTH 3 6 0 4 0 0 0 14
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 2. D1eMeHTbl pUMaHOBOI reOMeTpUH

2. 3 0 0 8 0 0 0 24
TEH30PHOTO aHAIN3a

3 Tema 3. DHITEAHOBCKAsA TEOPHs IPaBUTALIMN 3 16 0 16 0 0 0 60

4. Tema 4. MonuduipoBaHHbIE TEOPUY TPABUTALIUH 3 6 0 0 0 0 0 8
l1Toro 28 0 28 0 0 0 106

4.2 Cogep:xkanne qUCHUATLIHHBI (MO TyJIs1)
Tema 1. CinenuajbHasi TEOPHUsi OTHOCHTEJIbHOCTH

[ocrtynaTsl crienmaabHON Teopuy oTHOCHTebHOCTH. [1peodpaszoBanus Jlopenma. CobcrBenHoe Bpemst. [IpocTpaHcTBO
Munkosckoro. CBeToBoil KoHyc. IIpuunHHas cTpykTypa npocTpaHcTBa MUHKOBCKOTO. Y paBHEHUS OBUAKEHUS 3aPKEHHON
YaCTHLBI B 3JIEKTPOMarHUTHOM Mojie. Y paBHeHus1 Makcgena. YpasHenue Knelina-I'opnona. TeH3op sHeprun-ummyibca

Tema 2. DjieMeHTbl pUMAHOBOI reOMEeTPUH TEH30PHOT0 aHAJIN3a

YeTtbipe- BEKTOPBI U TeH30pbl. [IpocTpaHcTBEHHONOIOOHBIE, BPEMEHUIIONOOHBIE 1 M30TPOITHBIE BEKTOPBI MeTpUYecKuil TeH30P.
INognaTHE U OIycKaHUe MHAEKCOB. Y paBHeHus reojesndeckux. Cumsodsl Kpucroddens. KoBapuantaoe
quddepenposanye TeH30poB. Tenzop Pumana-Kpucroddens u ero ceeprku. Toxaecrsa Puuun, buanku u DitHireiiHa.

Tema 3. DiHIITEeHHOBCKASI TEOPUS I'PaBUTAIUHA

Henocratku HHIOTOHOBCKOH TEOPUU TATOTEHUSA. MeTpHUecKuid TEH30p KaK I'PABUTALIMOHHBIN MTOTEHIMAN. Y pABHEHU
DiiHITelHA U ero cBoiicTBa. Kocmonornueckas nocrossHHasa. Chepuyeckyu-cCUMMETPUYHBIE NT0JI TATOTeHUs. [JuarpaMmel
Kpyckana u Kaprepa-Ilenpoy3a. [IBuxeHne 4acTulbl B LIEHTPaJIbHO-CUMMETPUYHOM Tone. PensaTuBucTckast KOCMOJIOTHSL.
VpapHenue ®puamana.

Tema 4. MoaucgunupoBaHHble TEOPHH PaBUTANNHU

Bo3moxHBIe anbTepHAaTUBHBI TEOPUU I'paBUTaLIMK DiiHIITeHa. CKalspHble Teopuu. BuMeTpuyeckue Teopum.
CkanspHo-TeH30pHble Teopuu (Teopus bpanca-Jlukke). BekTopHO-TeH30pHBIE TeopuH (TEOpUsl AMHAMUYECKOro 3upa).
f(R)-rpaBurtanus u apyrue 06001eHus1, 6a3upylomecs: Ha MHBapraHTaX TeH30pa KPUBU3HbBL. DKCIIEPUMEHTAIbHBIE TECThI
aJIbTEpHATUBHBIX TEOPHIA IT'PABUTALIUH.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACTBeHHOro yuacTtust. CamocrosiTenpHas padoTa MojpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoIMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JAUCIMIUIMHBI, TaK U MPOpadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU padoTHL. Bo BpeMst caMOCTOATEIbHOM PadOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPAOOTKY YMEHUIN U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y POMEKYTOUHOMY KOHTPOJIIO MO JUCHIUIUIMHE.

OpraHu3alysi CaMOCTOSITETIEHON padOThl 00YYAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMHU, BKIIOYASL:

INopsanok opraHU3anyK U OCYIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTEpCTBa HAYKH U BIcIero oopa3osanus Poccuiickoi ®eneparyu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont enepanmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHNS BBICIIETO
npopeccroHanbHOro 00pazoBanus "Kazanckuii (IIpuBomkckuii) heepaibHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETa
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6. ®oH/ OLIEHOYHBIX CPEICTB MO JUCIHHUILINHE (MOIYJII0)

q)OH,H OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLIEHOUYHBIX CPEACTB COAEPKUTCA CeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLINI IUIAHUPYEMbIM pe3yJIbTaTaM 00yJYeHHs M0 JUCHUIUTIHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITUA;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH 110 AUCHHMILIMHE (MOJLYJIO);

- OIIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMUS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS VTSI KAXKI0r0 OLICHOYHOIO CPelICTBa;

- cofiepXaHUe OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISHCTBUSIM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x IporpamMmmMe JuCHUITTMHBI (MOHyJ’I]O).

7. IlepeyeHnb JUTEPaTYPhI, HEOOXOAMMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO 1yJisl)

OcBoeHue TUCIUIUTHBL (MOJIYJIsl) TIPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHoM nteparypsl. Jlutepatypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
paBooOIaaaTeII MU,

- B leyaTHoM Bu/e - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aiomirecs noayyaoT yueOHyo TUTepaTypy Ha
aOOHEMeHTe M0 YUTATEIbCKUM OUJIETaM B COOTBETCTBHU C MPABUIIAMH 10J1b30BaHusi HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH MU U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepevyeHb OCHOBHOH M IOTIOJHUTENIBLHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHUS JUCLMIUIMHBI (MO/YJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "IHTepHET'', HE00X0 MMBIX IJIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

ADpXUB 3JIEKTPOHHBIX MyOIMKaNMil HayYHBIX cTaTed - http://arxiv.org/
Bu6moreka EqWorld MUP MATEMATHUYECKUX YPABHEHUM - http://eqworld.ipmnet.ru/indexr.htm
Oo6pasoBatenbHslil mpoekT A.H. Bapruna - OTO, kocMoriorust, actpoHomust - http://www.ph4s.ru/book_ph_oto.html

DneKTpoHHas1 OMOIMOTEKA MEXaHUKO-MAaTEeMaTHIeCKOro (paKyibTeTa MOCKOBCKOrO roCyIapcTBEHHOTO YHUBEPCUTETA -
http://lib.mexmat.ru/allbooks.php

9. MeToquuecKne yKa3aHus /st 00y4arouuxcs Mo 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToanueckue peKoMeHamnu

JIEKIIANA HasznaveHue ekuuu B yueOGHOM MpoIiecce B TOM, YTOObI IOMOYb OCBOUTH (DyHIaMEHTAJIbHBIE POOIEMbI Kypca,
OBIIAJIETh TIOHATHSAMHI W METOJAMH U3yIaeMOU TUCITUTIINHBL.

Pa36op 1 ycBoeHUe JIEKIIMOHHOTO MaTepuaa.

Tocrne Kax 0¥ JIEKIMU CTYJEHTY Clie[lyeT BHUMATEILHO POYUTATH U Pa300paTh KOHCIIEKT, IPU ITOM:

- TIOHSATH W 3aTIOMHHTH BCE HOBBIE OIpe/IeIeHNS,

- IOHSATH BCE MaTEMaTHUECKIE BRIKJIAJKH U JIeKAIHe B X OCHOBE (PH3MUECKIE TIONOKEHUS U JOIYIICHMS,

- BOCTIPOM3BECTH BCE BBHIKJIAJKH CAMOCTOSITENIFHO, HE TS B KOHCIIEKT,

- BHIITOJIHUATH WM IOAEJATh BHIKJIAIKA, KOTOPHIE JIEKTOP MPEIHrcall CAETaTh CAMOCTOSITEFHO (ECITH TAaKOBHIE
UMEIOTCS),

- CAMOCTOSITENILHO Pa300paTh MaTepuall, yKa3aHHBIH JIEKTOPOM, UCTIONB3Ysl JOCTYITHbIE HCTOUHHUKH (OyMaxHbIe
WM SJIEKTPOHHBIE),

[pu BO3HUKHOBEHUH KAKUX-JIMOO TPYJHOCTEN C MOHMMAHUEM MaTepria PEKOMEHIyeTCst OOpaTUThCs 3a
TTOMOIIIBIO K JIEKTOPY.
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Bujg paéor MeToanuyeckue peKOMeHIalu

npakTryeckue | [IpakTUdeckue 3aHsTHS UTPAIOT BAXHYIO POJIb B BHIPAOOTKE Y CTY/ICHTOB HABBIKOB IPUMEHEHUS MOJTyUYEHHbIX
3aHATUSA 3HAHUH )15 PEIIEHUs TPAKTHYECKUX 3a/1ad.

CryneHT 00513aH niepe/] KaXkIbIM [TPAKTHYECKUM 3aHATHEM CAMOCTOSTEBHO O3HAKOMHTHCS C TEOPETHYECKUM

MaTEPUAJIOM U MTOJATOTOBUTH BOIIPOCHI IO MATEPUAITY, KOTOPbIN TPeOYET JAOMOHUTENIBHBIX Pa3bsCHEHH.

CTpyKTypa MPaKTHYECKOrO 3aHATHSL:

BBoaHas yacts.

CamocrosTesibHasi paboTa CTyJEHTOB.

3akIo4nTeNbHAs YacTh.

Bo BBOIHOM YacTy npenojgasatesib (GOPMyJIUPYET TEMY 3aHATHUS, U KPATKO OOCYKIAET CO CTYAEHTAMU

HEOOXOJUMbII TEOPETHYECKUI MaTepUal, 3JIaraeT MPUHIIUITLL M aJITOPUTMBI PELIIEHHs 3a/1aY.

Bo Bpems caMOCTOATEIbHOM PaBOThI, CTYICHTBI, UCIIOJIb3YS MOJyUeHHbIE MHCTPYKIIUH, OTPEAEISIOT Ty TH

pelleHu st OCTaBIEHHbIX 3a/1a4, BEIPAOATHIBAIOT MTOC/IE0BATEILHOCTH BBIITOJHEHUST HEOOXOIUMBIX JIEUCTBHIA,

0000IIAI0T ¥ CUCTEMATU3UPYIOT TOJTyYCHHBIE PE3YJIbTAThL.

B 3ak104eHNH TPOBOAUTCS MO/IBEAEHHUE UTOTOB 3aHSITUS: AHAJIU3 XOJ1a BBIIIOJIHEHHUS U PE3YJIbTATOB PabOTHI

00YYaIOIMXCS , BBISIBJIEHAE BO3MOKHBIX OIIMHOOK U OIPeIe/IeHHe IPUUMH X BO3HUKHOBEHUS, 3a/1a€TC

JIOMalllHee 3aJaHue.

CaMoCTOSI- Ecim yactb yueOHOro MaTepuasa oTBejeHa Ha CAMOCTOSITEIbHOE N3YYeHHE, TO HEOOXOIMMO MPUCTYITUTh K 3TOMY
TeJIbHas padoTa | He3aMeJIMTENIbHO IT0CIe YKa3aHHs IperoiaBaTelisi M OCBOUTh MaTeprail B OTBeJeHHbIe MM CpOKU. Martepuan
ClIeyeT U3yUYUTh IO JOCTYITHBIM OyMakKHBIM U JIEKTPOHHBIM UCTOYHMKAM, O KOTOPBIX COOOIHT MPeToaBaTeb,
1 uH(pOPMaIFs 0 KOTOPBIX CONEPKHUTCS B yYeOHOM IUIaHe.

9K3aMeH OG6yyarommmiics o MaTeprasam JIeKLMiA, OCHOBHOH U JJOTIOJHUTEILHOM JINTEPATyphl I0JKEH BCECTOPOHHE U
CHCTEMaTHYECKH N3Y4IHTh BOIPOCHI, BHIHOCUMBbIE Ha 9K3aMeH. OH Takke 00513aH N3Y4UTh Yu4eOHO-TTPOrpaMMHBIT
Marepuai ¥ yMeTb CBOOO/IHO BHITIOJIHSATD 3aJaHus, IPEyCMOTPEHHBIE TIPOTPaMMOii, YCBOUTb B3aMMOCBSI3b
OCHOBHBIX TTOHSATHI JUCIUIUIMHBI B X 3HAUEHUH /711 TpruoOpeTaeMoil mpodeccu, IposSIBUTh TBOPUYECKHUE
CITOCOOHOCTY B IOHUMAaHUH, U3JI0KEHUH ¥ UCTIOJIB30BAaHNUH y4eOHO-TIPOrpaMMHOT0 MaTepuara

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILITIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuuIuinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomereHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMILIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHO!N TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep v npuHTep 15 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
KomrbloTepHBIi Kitacc.

12. CpencrBa aganramuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHUE€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;
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- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH JUIs Tiepeaadyr MH(GOpMaIuy, OpraHu3aliy pasindHbIX (hopm
VHTEPaKTUBHOM KOHTAKTHOM paboThl 00ydalomerocs ¢ rpernojiaparesieM, B TOM 4Mciie BeEOMHApOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI J1 IPOBEJEHUS BUPTYAJIBHBIX JIEKLIUI ¢ BO3MOKHOCTBIO B3aUMO/IEIICTBHS BCEX YYACTHUKOB JUCTAHIIIOHHOTO
00yueHus1, MPOBE/ICHNsI CEMHHAPOB, BBHICTYIUIEHUS C JIOKJIaaMH Y 3aIUTHI BHIOJHEHHBIX paboT, MPOBEIeHNsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOW paboThI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHUu3aiy (POPM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIILHOCTU CIa4r 06y'{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (l)OpMe, - He 6outee yem Ha 90 MUMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4éTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENFHOCTH BHICTYIUICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBor paboTH - He foJiee yeM Ha 15 MHHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM rutanoM no Harpasienuio 03.04.02 "dusuka”
1 MarucTepckoi nporpamme "®dusnka nepcreKTUBHBIX MaTepUaioB”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.05.03 Cospemennas meopus zpagumayuu

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBku: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. Anekcees, C. BeeneHue B OOIIYI0 TEOPHIO OTHOCUTENIBHOCTH, €€ COBPEMEHHOE Pa3BUTHE U NMPUIIOKEHHS: yueOHOoe nocodue /
Anekcees C., ITamarusix E.A., Ypcynos A.B., - 2-e u3g., crep. - Mocksa :®@ymHra, U3a-8o Vpan. yn-ta, 2017. - 380 cISBN
978-5-9765-2612-9. - Tekcr : anexTpoHHBIH. - URL: https://znanium.com/catalog/product/945379 (nata oGpaenusi:
17.01.2025). - Pexum goctyna: o NOJIHCKE.

2. 3axapos, B. [I. Tsrorenue: ot Apucrotesns 1o DiiHiTelHa : yyeObHoe nocodue / B. [I. 3axapos. - 4-e u3s1. - Mockaa :
Jlaboparopus 3Hanwmit, 2020. - 281 c. - ISBN 978-5-00101-816-2. - Tekcr : a1neKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOINOTEYHAs
cucteMa. - URL: https://e.lanbook.com/book/151470 (mata obpamenust: 17.01.2025). - Pexum nocryma: 1jis aBTOpu3.
OJIb30BaTeIeH.

3. JIykam, B. H. ®uznveckas kocmonorus / B. H. Jlykam, E. B. MuxeeBa. - Mocksa : DU3MATJIUT, 2012. - 404 c. - ISBN
978-5-9221-1161-4. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpoHHO-OMbIMoTe4Has cuctema. - URL:
https://e.lanbook.com/book/5279 (nata o6pamenus: 17.01.2025). - Pexxum moctyna: st aBTOpH3. TMOJTb30BaTEIeH.

4. babyposa, O. B. MaremaTrdeckrie OCHOBB COBPEMEHHOH Teopyy rpaBurtanin: MoHorpacdus / O. B. Babyposa, b. H.
®ponos. - Mocksa : MIIT'Y, 2012. - 128 c. - ISBN 978-5-7042-2362-7. - Tekct : anekTpoHHbIid. - URL:
https://znanium.com/catalog/product/435876 (nara o6pamenus: 17.01.2025). - Pexum goctyma: 1o MoArvcKe.

5. Jlanpay, JI. [I. Teoperudeckas ¢pusuka : yaeOHoe mocodue st By3oB : B 10 T. Tom 2. Teopus mons / JI. 1. Jlanpay, E. M.
JIudpumn ; noa. pen. JLIL. [Muraesckoro. - 9-e u3zg., crep. - Mocksa : PU3MATIJIUT, 2018. - 508 c. - ISBN
978-5-9221-1568-1. - Tekcr : anextponHsIii. - URL: https://znanium.com/catalog/product/1223533 (nata oOparieHus:
17.01.2025). - Pexum goctyna: 1o NOAMUCKeE.

onosHATELHAS JUTEpPATYypa:

1. Beckun, B. C. I'paButaims u acrpodusuka : yuebnoe nocodue / B. C. Beckun. - Mocksa : PU3MATIINT, 2009. - 158 c. -
ISBN 978-5-9221-1054-9. - Tekcr : aneKTpoHHSIH // JIaHb : a5ekTpoHHO-OMOMHMoTeyHast cuctema. - URL:
https://e.lanbook.com/book/2114 (mata o6pamenus: 17.01.2025). - Pexxum mocTyna: s aBTOpPH3. MOJIb30BaTEIeH.

2. I'pu6, A. A. OcHOBHBIE NIPEICTABIICHHSI COBPEMEHHON KOCMOJIOTHH : yueOHoe rocodue / A. A. I'pud. - Mocksa :
OUBMATIINT, 2008. - 108 c. - ISBN 978-5-9221-0955-0. - Tekcr : 31eKTpoHHbIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/2168 (nata obparenust: 17.01.2025). - Pexxum nocryna: ajist aBTOpu3.
0JIb30BaTEJEN.

3. Yeuyes, B. 1. DnemMeHTHI KJ1acCHUYECKON M PENIATUBUCTCKON MEXaHUKH [DNeKTpoHHbIN pecypce] : yueb. nocodue / HoBocuo.
roc. arpap. yH-T. Inxenep. un-T; coct.: B.4l. Yeuyes, C.B . Bukynos, I.M. [I310. - HoBocubupck: N3n-so HI'AY, 2012. - 123
c. - Teker : anexrponnsiii. - URL: https://znanium.com/catalog/product/516888 (mata obpammenus: 17.01.2025). - Pexum
JOCTYIIa: O TOJIIUCKE.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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