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ITporpamma muciuruiueel "Ananutudeckas reomerpus'; 03.05.01 "Acrponomus".

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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ITporpamma muciuruiueel "Ananutudeckas reomerpus'; 03.05.01 "Acrponomus".

IIporpaMmy aUCHMIUTHHEL pa3padoTai(a)(u): 3aBeayomuii kKadenpoi, 1.H. (norent) Cymxkos C.B. (Kadenpa teopru
OTHOCHUTEJIbHOCTH U rpaBuTanuu, Otaenenue pusuku), Sergey.Sushkov@kpfu.ru ; Eropo Anatonuii IBaHoBu4

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH OPUEHTHPOBATHCS B 0A30BBIX ACTPOHOMHUYECKUX U (PU3UKO- MaTEMATHUECKUX

TeopusiX, (PyHIAMEHTAJbHBIX pa3fesiax MaTeMaTUKH, (PU3UKY, ACTPOHOMUH U MEAArOTHUKH IS
[pEIIeHNs] HayYHO-HCCIIeJOBATEIbCKUX M MEIarOrMYeCcKUX 3a1a4

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JHosKkeH 3HaTh:

Teopuio TMHEWHBIX CUCTEM ypaBHEHUIA;

BekTopHyio anredpy;

TEOPHI0 KPUBBIX 2T0 TOPSIKA;

TEOPHUIO MPSIMBIX U IJIOCKOCTEN B €BKJIMIOBOM ITPOCTPAHCTBE;

JoKeH yMeTh:

Permrate uHeliHbIE CHCTEMB! YpaBHEHU;

BBIYMCIISITH Pa3/IMYHbIE THITHI TPOU3BE/ICHNI BEKTOPOB;

MPUBOJIUTH K KAHOHUYIECKOMY BUJly YPaBHEHMsI KPUBBIX BTOPOTO MOPsiAKa IIOCKOCTH;
periaTh 3a/1aur, OTHOCSIIIUECS] K TEOPUH NPSIMBIX JIMHUN U TJIOCKOCTEH.

JloyKeH BiageTb:

HEO0OXOOUMbIMK HAaBBIKAMU BBIYMCIICHUIA;

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

HCIIOJIb30BAaTh OCHOBBI TECOPUN JIMHEWHBIX CUCTEM, BeKTOpHOfI anre6p0171, AHAJINTUYECKON FeOMeTpI/Ieﬁ Ha ITJIOCKOCTHU U B
MPOCTPAHCTBE, TCOPUU JIMHEWHBIX MPOCTPAHCTB U TECOPHUU JIMHEWHBIX OIepaTopoB B JIMHEWHBIX €BKJIMJOBBIX U YHUTAPHBIX
MPOCTPAHCTBAX IMPU PEHICHUN KOHKPETHBIX 3a1a4;

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKoueHa B pasaen "b1.0.07 ductumiuasl (Moaysu)" OCHOBHOM MpogecCHOHATIBHON
obpazoBaresbHO# porpammbl 03.05.01 "ActpoHomust (AcTpodu3rKa U KOCMOJIOTHsI)" ¥ OTHOCUTCS K 0053aTeJIbHOM YacTh
OIIOIT BO.

OcBauBaercs Ha 1 kypce B 1 cemecrpe.

3. O6beM qUCHAILIHHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ npemnojaBareieM (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcs

O61m1ast TpyIOEMKOCTh AUCIUIUTMHBI COCTABIIsAET 4 3a4eTHHIX (bie) enuHuIl(bl) Ha 144 qaca(oB).

KonrtaktHas padora - 79 yaca(oB), B TOM 4mcIIe JIeKIuK - 24 yaca(OB), MpakTHUYECKUE 3aHATUs - 54 yaca(oB), JabopaTOpHbIe
padorthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositenbHass padoTa - 47 yaca(oB).
KouTposns (3auét / x3amen) - 18 vaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: 9K3aMeH B 1 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHUYE€CKUX YaCOB 1 BU10B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa un TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOI PAa6o0ThI 10 U CIHUILINHE (MOYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) 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

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

1. [Tema 1. Teopusi TMHEHHBIX CHCTEM. 1 7 0 12 0 0 0 16

£2 W A BT RN RA AR (o yna) 1 7 0 12 0 0 0 16
CY2F g P RAYE R NS Ha uiockoeT |-y 10 0 30 0 0 0 15

U B IPOCTPAHCTBE. o ax - N .
DI JTTVIACVITIDIA yl}abl‘lcl‘l]{ll’l. 1v1cupy1ub1 L roTOOb T ACVIC THYIA Hdd HYVITL Ulll,} ACTIVITCTIID lja/_ll}all‘l 148 Mdll}l/l 1y

ero [EpRjerBa. 24 0 54 0 0 0 47

[ lexdig 2 nnrﬁﬁpnmmmcnp JOMNOIHEHUE U MUHOP, COOTBETCTRVIOIIME IEMEHTY QHpeJeIuTels IpaBulQ Kpmvmv Paur

MaTpHLbI ¥ TeOpeMa 0 6a3UCHOM MUHOPE.

Jlexuus 3. Teopema kponekepa-Karenm. Obiee perienre 1 HopManibHask (byHIaMEHTalIbHAsI CUCTeMa pelieHU st
OfHOpOAHBIX cucTeM. OOlIee pelleHre HEOJHOPOIHBIX CUCTEM.

Tema 2. BekTopHas aareopa.

Jlekuuu 4. Anrebpa reomerpudeckux BeKTopoB. basuc u adpdunnbie koopauHatsl. ITpokims BekTopa Ha ock. [Jekaprosa,
noJsipHas, cpepryueckas U QUIMHAPUYECKAsk CUCTEMbI KOOPAMHAT.

Jlexnus 5. CkansipHOe, BEKTOPHOE, CMEIIAHHOE U JBOMHOE BEKTOPHOE IPOU3BeieHHsI BeKTopoB. [Ipeobpa3oBaHue JekapToBOM
CHCTEMbl KOOPAMHAT Ha TUIOCKOCTH.

Tema 3. AHauTHYeCKasi TeOMeTPHs HA IIOCKOCTH H B IPOCTPAHCTBe.
Jlexkums 6. ITpsmvas muHUSA Ha 1ockocTy. [IocKocTh 1 psiMast IMHAS B TIPOCTPAHCTBE.
Jlekuus 7. [IpuBeneHue oO1Iero ypaBHeHUs KPUBBIX KPUBBIX BTOPOTO MOPSIIKA K KAHOHMYECKOMY BUY. DIUIHIIC.

Jlexuus 8. ['unepOona u napatdoia. [lonsipHoe ypaBHEHHE KPUBBIX BTOPOTO MOpsiaKa. Y CJIOBHE KacaHUs MPSAMOM U KPUBbIX
BTOPOTO TOPSIAKA.

Jlekuus 9. [TpuBeneHue oo1iero ypaBHeHUs OBEPXHOCTEN BTOPOro Mopsiika K KaHOHWYeckomy Buny. Kiaccudukanms
TIOBEPXHOCTEN BTOPOT'O MOPSIAKA.

5. lepedeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UISA CAMOCTOSITEJbHO Pa60ThHI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJCTBE MpernofaBaTes, HO 6e3
€ro HeMOCPEACTBeHHOro yyactust. CamocTosTeNbHast padoTa MOAPa3IeNseTCs] Ha CAMOCTOSITENbHYI0 paboTy Ha ayAUTOPHbIX
3aHSATHUSIX ¥ Ha BHEAYJUTOPHYIO CaMOCTOSITeNIbHYIO padoty. CaMmocTosTenpHast paboTa 00yYalonMXcsl BKII0YAET KaK MOJHOCTBIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHB, TAK U MTPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPABOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHNUs1, HANIPABJICHHbIC HA 3aKPEeIlIeHNUe 3HAHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEIbHON padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOI IMTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIOYASL:

[Nopsiiok opraHu3aluK 1 OCYIIECTBICHIS 00pa30BaTENbHOM AeSATEIbHOCTH IO 00pa30BaTeIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajlaBpuara, mporpaMmMam CrielMajIuTeTa, porpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HayKu 1 BhIcIero oopasosanus Poccuiickoii @eneparvin ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcerBa odpazoBanust Poccuiickoit @enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YIeOHbBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOrO yHUBEpCUTETa
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Mertomudeckue mocoOus Ha caiite KadheIpbl TEOPUM OTHOCUTEILHOCTH U TPABUTAITUH -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

P. ®. busnsinos, B. T'. [Mogonbekuii IpakTrueckue 3aHATHS M0 aHATMTHYECKOW TeOMETPUHU U JIMHEHHOH anredpe Ha (bu3nueckoM
(paxymnprere KI'Y (mepebiii cemectp) - http://kpfu.ru/portal/docs/F472366859/Bilyalov.Podolskij.1.semestr.djvu

caiT Kacepbl TEOPUN OTHOCUTENBHOCTU U IpaBUTaliuy - http://toig-kazan.narod.ru/education.htm

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Meroanueckue nocooust Mucruryra pusuku [MogpodHoctu: http://kpfu.ru/main_page?p_sub=12974 Jlio6oe ucrnons3oBaHue
MaTepUasIoB JOIMYCKAETCs TOJBKO MIPU HATWYMHU TUnepcchuiky Ha noptan KOV (kpfu.ru) -
http://kpfu.ru/main_page?p_sub=12974

caiT Kacdepbl TEOPUU OTHOCUTENBHOCTU U IpaBUTanu - http://toig-kazan.narod.ru/education.htm
caiT Kacdepbl TEOPUN OTHOCUTENBFHOCTH U TpaBuTanui - http://old.kpfu.ru/f6/k6/index.php?id=1
caiT Kadepbl TEOPUU OTHOCUTENBHOCTU U IpaBUTanu - http://kpfu.ru/main_page?p_sub=5728
3BC "Kuura®oun" - http://www.knigafund.ru/

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToauuecKkne peKoMeHIamun

JIEKLNH Heo6xomumbIM TpeOOBaHMEM JJIsi OCBOSHHUS JUCLUIUIMHBI SIBJISIETCS MOCEIIEHNH JIEKLH.

B xope IeKIMOHHBIX 3aHSATHI BECTH KOHCIIEKTUPOBaHKe y4eOHOro Mateprana. OOpaiars BHUMaHUe Ha
Kareropu, GOpMyJIMPOBKH. B cilydae BO3HUKHOBEHHS BOIIPOCOB 0OPAIaThCs 32 KOHCYIbTAIMAMH K
TpenojaBaTemo. B xone n3y4yeHns ANCHUIUIMHB MaJIO OTPAaHMUMBATHCS JIEKIUSMY, PEKOMEHIYeTCsl H3Y4UTh
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OCHOBHYIO JIUTEPATYPy, O3HAKOMHTHCS C JOTIOJTHUTEIbHOM JIUTEPATypOi.
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Bujg paéor MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE I'nmaBHOe Ha3HaueHue MPAaKTUYCCKUX 3aHATHI - 00Jiee TECHOE 06H_IGHI/IC npenogaBateiid Co CTyACHTaAaMU Ha TEMbI

3aHATUA OHPCHGHEHHHC npenoaaBaTejieM 3apaHee. HpI/I noArOTOBKE Tpe6yeTc51 TIONBITATHECA BBIIIOJIHUTH BCE JOMalIHUE
3alaHrA U MOIIBITaTbCA HauOoJjee YETKO Cq)OpMyJ'[PIpOBaTL HCTIOHATHBIC U HpO6J’[eMHI)IC 9Tallbl BOBHUKIINE ITPU
9TOM. HeHOCpCI{CTBeHHO Ha 3aHATUU HYKHO O6C}7HI/ITI> BO3HUKIINE BOITPOCHI C IPEIoJaBaTeJIEM.

CaMOCTOSI- INocye kax ol JeKIHMU CTYASHTY CefyeT BHUMATeIbHO POYUTATh U pa3o0paTh KOHCIEKT. IIoHATh Bce
TeJbHas padoTa | MaTeMaTHYeCKUe BBIKJIAIKH U JIeXallie B UX OCHOBE (PM3NYECKHUE ITOJIOKEHHUSI M IOMYLIEeHNs1; BOCIIPOU3BECTH BCE
BBIKJIQIKM CAMOCTOSITENIBHO, HE IJIsi/iI B KOHCIIEKT. BBIMTOMHNTD MM I0AENaTh BHIKJIAIKH, KOTOPBIE JIEKTOP
TIpeANucal CieslaTh CAMOCTOSITENIBHO (ECIIN TAKOBBIE NMEIOTCS).
Ecim nexTop nmpenmucan pazoopath yacTh MaTepraiia 6ojiee HogpoOHO CaMOCTOSITENBHO 10 AOCTYITHBIM
MIMCbMEHHBIM WJIM JIeKTPOHHBIM UCTOYHUKAM, TO HEOOXOIMMO CBOEBPEMEHHO 3TO czienatTh. [Ipi BOSHUKHOBEHUH
KaKUX-TMOO TPyAHOCTEH ¢ IOHMMaHUEeM MaTepHaia peKOMEH/yeTcs IIOIPOCUTD MOMOILH Y CBOHX
OIHOTPYIITHUKOB MJIM COKYPCHHUKOB. Tak:ke MOKHO 0OpaTUThCS 3a TIOMOILBIO K JIEKTOPY.
CamocTosTebHOe H3ydYeHne YacTi MaTepria. Ecim yactb yueOHOro MaTepuaia oTBejeHa Ha CAMOCTOSITEIbHOE
U3yYeHue, TO HEOOXOAMMO MPUCTYITUTH K 3TOMY He3aMeUTHTEIbHO NoCiIe yKa3aHUs MIPEeNofaBaTesst 1 OCBOUTh
MaTepuai B OTBEAEHHbIE UM CpOKU. Marteprai cieayeT U3ydnTh 110 ZOCTYITHBIM IMCbMEHHBIM U 3JIEKTPOHHBIM
HCTOYHHKAM, O KOTOPBIX COOOIIHT MPernoaaBaTesb.

9K3aMCH YV kaxgoro CTYJCHTA Ha pyKax OOJIKEH OBITh TIOJTHBIHA CIICOK BOITPOCOB I 9K3aM€EHa. WX MOXHO TIIATeJIbHO
U3y4uThb U pa361/m, Ha HECKOJIbKO I'PYIII 110 YPOBHIO BalllMX 3HAHWM. HCO6XOHI/IMO HUMETDb KOHCIICKTHI BCEX J'IGKL[I/Iﬁ
U MPAKTUYCCKUX 3aHsaTuil. Ha sx3amene 6yIlyT MPEAJIOKEHBI 3aJa41 aHAJIOTUYHBIC pa36npaeMbIM Ha
MPAKTUYCCKUX 3aHATUAX.

He crout uzberatsb MoCeNmEHNA KOHCYJIbTallX - Ha HEW MOXXHO YTOYHUTDL y IpenogaBaTeiisd BCE, YTO OCTAaJIOCh
HCIIOHATHBIM.

10. ITepeyenb nHQ OPMAIMOHHBIX TE€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMaMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO TUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJIbLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOYAET B ceOs1 CleayoIIne
KOMIIOHEHTHI:

[NomenieHust 4151 caMOCTOSATEIBHON paboThl 00YYAIOIINXCs, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayAUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeeM, yKOMIUIEKTOBaHHBIE CHIEIMATN3UPOBAHHOIN MeOebio (CTOMBI
U CTYJIbsI).

KowmrbioTep 1 IprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTeprasioB.
MynpTUMeauiHas ayAUTOPUSL.

12. CpeacrBa aganranuu NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe TPUMEHSIIOTCS CIISYIOIe METO/Ibl U TEXHOJIOTUH, O0JIerJyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMU BO3MOKXHOCTSIMU 3[I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE AT Pa3IMYHBIX MTOJIb30BATENIEH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHoM 1o crietmanbHoctr: 03.05.01
"Actporomus" ¥ crienpaan3anun " AcTpousrKa U KOCMOJIOTHUS .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.07 Auaaumuueckas zeomempusi

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

CrenmaiibHocTh: 03.05.01 - AcTpoHOMUS

Criermanuzans:_AcTpodu3nKa U KOCMOJIOTUs
Kpanudukanus BeinyckHuka:_ AcrpoHoM. [penonaBatenb
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepaTypa:

1. Bexnemuines, [I. B. Kypc ananuridaeckoii reomeTpin v TnHEHHON anreOps! : yueOnuk / 1. B. Beknemues. - 17-e uzg., crep.
- Cankr-IlerepOypr : JIanp, 2020. - 448 c. - ISBN 978-5-8114-4748-0. - Tekcr : anekTpoHHsIi // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/126146 (nata o6pamenus: 21.04.2020). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Topnay, b. A. Jluneiinas anre6pa u aHanuTHdeckast reometpus : yueOHuk / Bb. A. Topnau. - Cankt-IlerepOypr : Jlanb, 2017.
- 300 c. - ISBN 978-5-8114-2717-8. - Tekct : anekTpoHHbIi // JIaHb : 371eKTpoHHO-0MOMOTeuHas cuctema. - URL:
https://e.lanbook.com/book/99103 (nata obpammenusi: 21.04.2020). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTeNeH.

3. IIpumaxos, [I. A. T'eomerpust u Tonosorus : yuebnoe nocodue / [I. A. [lpumaxos, P. 5. Xamunysum. - 2-e usz., nepepad. u
jor. - Mocksa : M®IIA, 2011. - 272 c. (YHuBepcurerckas cepus). - ISBN 978-5-902597-13-1. - Tekcr : 3/1eKTPOHHBIM. -
URL: https://znanium.com/catalog/product/451172 (aata obpammenus: 21.04.2020). - Pexum gocrymna: 1o mogmmcke.

4. Tpockypsikos, . B. C60pHUK 3a1a4 10 JMHEWHHO# anrebpe : yueOHoe nocodue / Y. B. TIpockypsikos. - 14-e uzn,., crep. -
Caukr-IletepOypr : Jlanb, 2019. - 476 c. - ISBN 978-5-8114-4044-3. - Tekcr : anexTpoHHsI# // JlaHb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/114701 (aarta obpamienus: 21.04.2020). - Pexum
JocTyma: JJisl aBTOPU3. N0JIb30BaTeN el

5. Knerenuk, [I. B. CoopHEK 3a1a4 M0 aHATUTHIECKOU TeoMeTprH : yaebHoe mocodue / [I. B. Kirerenuk ; mox penakimeit H. B.
Edumosa. - 17-e uzn., crep. - Cankr-IlerepOypr : Jlans, 2020. - 224 c. - ISBN 978-5-8114-1051-4. - Tekcr : 31eKTpOHHbIH //
Jlanb : anexTpoHHO-6MGMOTEeYHas cuctema. - URL: https://e.Janbook.com/book/130489 (mata obparenus: 21.04.2020). -
Pexum mocryna: ajist aBTOpu3. MOJIb30BaTENEH.

lonoJHATE ILHAS JUTEpPATYypa:

1. Anekcannpos, I1. C. Kypc aHaIMTUIeCKON reOMETPUM U JIMHEWHOH anreOpsl : yueOnuk / I1. C. Anekcanapos. - 2-e us.,crep.
- Canxkr-IlerepOypr : JIanp, 2009. - 512 c. - ISBN 978-5-8114-0908-2. - Tekcr : 3neKTpoHHsI // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cuctema. - URL: https://e.lanbook.com/book/493 (nata obpamenust: 21.04.2020). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. Ly6epowmuiep, O. H. 3anauun u ynpaxHeHus [0 aHATUTHYECKOW reoMeTpuH : ydeOHoe nocodue / O. H. Llybepowuep. - 34-e
usf.,crep. - Cankr-IlerepOypr : Jlanb, 2009. - 336 c. - ISBN 978-5-8114-0475-9. - Tekcr : 31eKTpoHHbIH // JIaHsb :
3JIeKTPOHHO-OMOIMoTeuHast cucrtema. - URL: https://e.Jlanbook.com/book/430 (nata obpamienust: 21.04.2020). - Pexum
JOCTyMna: Uil aBTOPU3. N0JIb30BaTeseN.

3. lllepuines, B. I'. OCHOBBI JIMHEHHOM aJreOphl M aHATMTHIECKOW reoMeTpuH : yuaeoHoe nocodue / B.I'. Illepines. - M. :
NHO®PA-M, 2018. - 168 c. - (Boiciee odpazoBanue: bakanaspuat). - ISBN 978-5-16-005479-7. - TekcT : 91€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/966072 (aata obparmenus: 21.04.2020). - Pexum gocrymna: 1o mogmmcke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.07 Auaaumuueckas zeomempusi

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrenmanbHocTh: 03.05.01 - AcTpoHOMEUSA

Criermanu3ans:_AcTpodu3nKa U KOCMOJIOTUS
Kpanudukanus BeinyckHuka:_ ActpoHoM. [penonaBatenb
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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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