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Mporpamma ancumnnvHsbl "duddepeHumnanbHble ypasHeHus n teopus rpynn Jln"; 03.04.02 "dusnka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrtpaHnua 2 n3 11.




Mporpamma ancumnnvHsbl "duddepeHumnanbHble ypasHeHus n teopus rpynn Jln"; 03.04.02 "dusnka".

Mporpammy nomMcuunnnHel paspaboTan(a)(n) LOUEHT, K.H. (poueHT) Oavwes P.A. (Kachenpa Teopvu 0THOCUTENBHOCTHU U
rpasutaunm, OToeneHne cusnkn), Rinat.Daishev@kpfu.ru ; 3aBenytowmin kagenpoi, a.H. (goueHt) Cywkos C.B.
(Kagpenpa Teopun oTHOCUTENBHOCTY K rpasnTaumm, OToeneHne pusnkm), Sergey.Sushkov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLu npuobpeTtaeMoi KOMNETEeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPAKTHOMY MBbILWIEHNIO, aHANN3Y, CUHTE3Y
OK-3 rOTOBHOCTbIO K CAMOPasBUTUIO, CaMopeanm3aumnm, NCnonb30BaHMIO TBOPYECKOro
noteHumana
OrikK-3 CMOCOBHOCTbIO K aKTMBHOI coLmnanbHOM MOBMIbBHOCTU, OpraHn3aumm
Hay4HO-UCCneaoBaTeNbCKMX M MHHOBALUIMOHHBIX paboT
OrikK-4 CnocobHOCTbIO aaanTUPOBaTbCs K UBMEHEHUIO HAYy4YHOrO Npodonns CBoe
NpodeccnoHanbHom 0essTeNbHOCTW, COLMOKYNbTYPHbIX U COLManbHbIX YCNOBUIA
nesTenbHOCTU
OrK-5 CNoCOOHOCTbIO UCMONb30BaTh CBOOOAHOE BRaJeHue

NPOgECCMOHANBHO-NPOUINPOBAHHBIMUA 3HAHNSIMW B 0ONACTU KOMMbIOTEPHBIX
TEXHONOMUIA ANs pelleHns 3a8ay NpodpeccnoHanbHoM OeATENBHOCTY, B TOM YiCne
HaxOOsWMXCS 3a Npefenamy HanpasneHHOCTW (MPodounns) NOArOTOBKM

OriK-6 CMOCOBHOCTBIO NCMONb30BaTh 3HAHWS COBPEMEHHbIX MPOBNEM 1 HOBEMLWINX
[LOCTUXEHUI CPU3NKU B Hay4YHO-MCCnenoBaTenbckol pabote

MK-1 CMOCOBHOCTbBIO CaMOCTOATENBHO CTaBUTh KOHKPETHbBIE 3a4a4M HAYYHbIX
nccnenoBaHuii B 06nacTy oU3nKK 1 pellatb UX C MOMOLLbIO COBPEMEHHOM
annapaTypbl U MHPOPMALMOHHbBIX TEXHONOMWIA C MCMONb30BAHUEM HOBELIErO
OTEYECTBEHHOrO 1 3apybeXXHOro onbiTa

MnK-2 crocobHOCTbo cBOHOAHO BNaaeTb pasaenamm onsnkin, HeobxoAUMbIMA s
peLeHnsl Hay4HO-MHHOBALIMOHHBIX 3a4a4, U MPUMEHSATb pe3ynbTaTbl Hay4YHbIX
nccnenoBaHuii B MIHHOBALMIOHHOM OesTeNbHOCTU

Obyuatolpmincs, 0OCBOMBLUNIA LUCLUMANHY (MOOYNb):

LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

CtyneHTbl, 3aBepWwnBLINE U3yHEHNE OaHHON AUCUNMANHBI LONXKHbI:

- 3HaTb OCHOBbI Teopuu rpynn J1u;

- 3HaTb, YTO Takoe "rpynnbl, Aonyckaemble oudpdpepeHLmanbHbIML ypaBHEHNAMN",

- 05 jaHHoro amdodoepeHumanbHOro ypaBHeHNs yMeTb HaxoauTb Takme rpynnol;

- YMeTb NPUMEHSTb Hal4eHHbIE FPYnnbl A8 UCCNEeA0BaHUS YPaBHEHWIA U NX UHTErPUPOBAHWS.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.3 OucumnnuHbl (Mogynmn)" OCHOBHON NPOtheCCUOHANbHOW
obpasosatenbHoii nporpammbl 03.04.02 "dusuka (Teopetudeckas u MmatemMatTuyieckas counsvka)" u 0THOCUTCS K
LUCUMNAMHaM no BbIGopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnnHbl (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTakTHas paboTa - 28 yaca(oB), B TOM 4ucne nekuun - 14 yaca(os), npakTnyeckme 3aHsTus - 14 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).
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CamocTtositenbHas pabota - 44 yaca(os).
KoHTponb (3a4€t / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMIWHLIL: 3a4eT B 3 CEMECTpE.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yacbl
KOHTaKTHOM paboThbl,

Paspenbl gucuvnnuHbl / MX TPyAOEMKOCTb CamocTtosiTenbHasi
N Momyns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUA pabortbl

Tema 1. Tema 1. HenpepbiBHble
1.[rpynnbl npeobpa3zoBaHuii 1 anrebpbl 3 4 4 0 8

Jn.

Tema 2. Tema 2. ['pynnbl,

[Jonyckaemble audepeHLmanbHbiMm
2'ypaBHeHVIF|MVI. 8 2 2 0 8

Tema 3. Tema 3. O6blKHOBEHHbIE
andpdpepeHunanbHble ypaBHeHUs,
3 obnanatowme oyHOaMeHTaNbHO 3 4 4 0 13

‘lcuctemoii pewennii. O606WEHHbIE
OBUXEHUS B PMMAHOBbIX
NPOCTPaHCTBAXx.

Tema 4. Tema 5. ['pynnosbie
cBoWcTBa AndpdoepeHLmanbHbIX
YPaBHEHWUIA B YACTHbIX NPON3BOAHbBIX
BTOpOro nopsaka. IHeapmaHTtHble
4.|BapraLlMoHHble 334241 1 3aKOHbI 3 4 4 0 15
COXpaHeHus ans
andogoepeHLumanbHbIX YpaBHEHUI,
[onycKawwWwmx HeNPepbIBHYO rpynny
npeobpasoBaHuii. Teopema HéTTep.

Nroro 14 14 0 44

4.2 CopepXxaHue AUCLMNIUHBI (MOAyns)
Tema 1. Tema 1. HenpepbiBHbIe rpynnbl Npeo6pa3oBaHuil u anre6pbl .

MoHsTMe rpynnbl. Fpynnbl npeobpasoBaHuii. [eicTBMe rpynnbl HA MHOXECTBE. TPaH3UTUBHOE Y MPUMUTUBHOE
nericteme rpynnbl. OpbuTta rpynnbl. Mpynnbl u anrebpbl Ju. Teopemsl JTu. KoHeuHble n 6ecoHevHo-Manble
npeobpasoBaHns rpynmbl.

NHgouUHUTE3UMANbHLIV onepaTop rpynmbl.

MpencTaBneHne rpynnbl C NOMOLLbIO 3KCMOHEHLNANbHOIo 0TobpaxkeHus.
WHBapwaHTbl rpynnbl U MHBapUaHTHbIE MHOrO06paaus.

JedekT MHBAPMAHTHOCTW MHOFO06pa3ns OTHOCUTENBHO FPYMMb.

Tema 2. Tema 2. 'pynnebl, gonyckaemsie auchcpepeHUnanbHbIMM ypaBHEHUSMU.

Onpepnensiowye ypaBHeHUs rpynnbl 4ns AudogoepeHLmManbHbIX YPaBHEHWUI B YACTHBIX MPOM3BOAHBIX NEPBOro U BTOPOro
nopsakos. OBbIKHOBEHHbIE AUdPepeHLnanbHbie YpaBHEHWS MepPBOro 1 BTOPOro NopsiaKoB, foMycKatowme rpynmny.
HaxoxaeHve uterpupytowero MHOXUTENs ons 06bIKHOBEHHbIX AndgodoepeHUmnanbHbiX ypaBHEHW NepBoro nopsiaka.
Teopema 0 "cnpsMieHn rpynnbl" 1 3aMeHa NepeMeHHbIX B AngocpepeHLmnanbHbix ypaBHEHMSIX MEPBOro Nopsiaka.
MoHWXeHne nopsiaka angpdoepeHUnansHOro ypaBHEHNS BTOPOro NOpsiaKa, LOMyCKarowWero rpynmny.

Tema 3. Tema 3. O6bIKHOBEHHbIE audpcpepeHumanbHbie ypaBHeHUs, obnaparome oyHaaMeHTanbHOW CUCTEMON
peLeHunin. O606LLEHHBbIE ABUXEHUSA B PUMAHOBBIX MPOCTPaHCTBaXx.

O6bikHOBEHHbIE AndodhbepeHLnanbHble ypaBHeHus, obnaaatollme yHaaMeHTanbHoM CMCTEMON pelweHnii. Mpynnbl Ha
NpsIMOii 1 ypaBHeHus1 PykkaTtu.

HenpepbiBHbIE rpynnbl Npeobpa3oBaHuii B pyUMaHOBbLIX MPocTpaHcTBax. MNpeobpasoBaHuis, coxpaHsiowme
rapMoHMyeckme KoopamHartbl. ['pynnbl 0606WEHHbIX ABUXEHWIA. [pynna KOHPOPMHbIX NpeobpasoBaHuii 1 rpynna
npeobpasoBaHuii puMaHoBa NPOCTPAHCTBA C AEPEKTOM MHBAPUAHTHOCTW PaBHbIM ABYM
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Tewma 4. Tema 5. 'pynnosble cBoncTBa andepeHLnanbHbIX ypaBHEHUN B YaCTHbIX MPOM3BOAHbIX BTOPOro
nopsigka. MHBapuaHTHble BapyaLMOHHbIe 3a4a4M U 3aKOHbl coxpaHeHus anga auddepeHUnanbHbIX ypaBHEHUN,
[0MyCcKaKLUX HenpepbIBHYK rpynny npeobpa3sosaHuin. Teopema Héttep.

Onpegnensiowme ypaBHeHms. YpaBHeHMS, ONyCKatowme rpynny MakCManbHOro nopsaaka: NMMHenHbIe ypaBHEHNS.
HenvHeiHble ypaBHeHNS (Crydani rpynnbl MakcMManbHoOro nopsaka). CesoncTea KOHOPMHO-MHBAPUAHTHOMO YPaBHEHNS.
VHBapuaHTHblEe BapuauuoHHble 3a4a4n N 3aKOHbI COXPaHeHUS AN AudpdoepeHLmManbHbIX YpaBHEHUA, OOMYCKaOWMX
HenpepbIBHYtO Fpynny npeobpasosaHuii. Teopema HéTTep.

5. MepeyeHb yue6HO-MeTOAMYECKOr0o obecnevyeHns s caMOCTosITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayoUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTAENbHbIX TEM (Pa3fenos) AUCLUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.
OpraHunsauus caMocTosTenbHOl paboTbl 0ByHaroIWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEpPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBneHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTefibHbIM MPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteta, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHONM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLIEro npodgeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) coenepanbHblid yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpKyY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPeCTB BK/l0YaeT OLEeHOYHble
CpeLcTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNaHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYyEMbIM pe3yfibTataM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLMUIMINHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0OHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

O6bIkHOBEHHbIE AndhdbepeHLmanbHble ypaBHeHus - http:/eqworld.ipmnet.ru/ru/methods/meth-ode.htm

P. A. Davwes, A. tO. OanbwmH OndodhepeHunansHole ypaBHeHns (KoHcnekT nekuuid) MoapobHoCcTu:
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya
NMoboe ncnonb3oBaHne MaTepuanos LOMNycKaeTcs TOMbKO NP Hanuy4um runepccebinky Ha noptan KOY (kpfu.ru) -
http://old.kpfu.ru/f6/k6/bin_files/lections%216.pdf

P. A. Davwes, b. C. HIknTWH YpaBHeHns maTemaTuyieckoin gouankun. CopHuk 3apady MoapobHocTw:
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya
Nioboe ncnonb3oBaHne Matepuanos AONyCKaeTcs TONbKO NPW HanuymMm runepccobinky Ha noptan KAY (kpfu.ru) -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

Caint kacbenpbl TEOPUN OTHOCUTENLHOCTY 1 rpasuTaumn KA®Y - http://old.kpfu.ru/f6/k6/index.php?id=1

Cant kadhenpbl TEOPUN OTHOCUTENLHOCTY U rpasuTaunn Ky -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHoaLmm

nekumu Pa3bop v ycBoeHue nekuMoHHOro Matepuana. llocne kaxaoi nekumn CTyneHTy cnemyet
BHMMATENbHO NPOYMTaTh 1 Pasobpatb KOHCMEKT, NPU 3TOM:

- [oHATb BCe MaTeMaTnyeckme BblKNnagku 1 nexaltume B MX OCHOBE hn3NYECKMEe MNONOXEHNS U
JOnyleHns ; BOCNPOW3BECTW BCE BbIKNAAKWN CAMOCTOSATENbHO, HE MMAAS B KOHCMNEKT.

- BbinonHWTb unu gogenatb BbIKNaaku, KOTOpble NEKTOp Npeanucan caenaTtb CaMoCTOoATENbHO (ecnu
TakoBble VMEIOTCH).

- Ecnu nekTop npeanucan paszobpatb YacTb MaTepuana 6onee noapobHO CaMOCTOATENBHO MO
LOCTYMHBIM NMUCbMEHHBIM U 3NEKTPOHHBIM UCTOYHUKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
coenarb.

- Mpwy BO3HNKHOBEHWM KaKMX-nMBO TPyLHOCTEN C NOHUMAHWEM MaTeprana PeKOMEHOYETCS NONpPOCUTb
MOMOLLM Y CBOUX OLHOTPYNMHUKOB UM COKYPCHUKOB. TakXe MOXHO 06paTnTbCs 3a MOMOLLBIO K
nekTopy.

Ecnu yacTb y4ebHoro matepunana oTBefieHa Ha CaMoCTOATENbHOE N3yYeHne, TO He0BX0ANMO
NPUCTYMUTb K 3TOMY He3aMen/IMTeNbHO NOC/e yKasaHusa npenoaasarens u 0CBOUTb Matepuan B
OoTBeLeHHble UM cpokn. MaTtepuan cnegyet Usyy4nTtb NO LOCTYMHbIM MUCbMEHHBIM Y 3NEKTPOHHbBIM
MCTOYHMKAM, O KOTOPbIX COOBWUT NpernoaaBaterb.

YCTHbI ONpPoC

npakTuyeckme | Ha npakTUYecKmnx 3aHATUSX BHUMAHWE YAEeNSeTCs MPUMEHEHNI0 OCHOBHbIX MOHATUI U OOPMYN NSt

3aHATUSA pelieHns 3a8ad. Ons pesynbTatmMeHOM paboThbl Ha 3aHATUSX HEOBX0AUMO BbIMOMHATL AOMallHee
3aaaHune, 4Tobbl pa3obpaTb BCe BO3HUKILIEE MPU ero BbiNofHeHe BOMNPOoCh! ¢ npenoaasarenem. Ons
YCMeLHOro pelieHns 3a4a4 Ha NabopaTopHbIX 3aHATUSAX XenaTeNbHO MOMHUTbL 3aKOHbI 1
onpenenexHusi, pasbvpaemble Ha NEKUMSIX.
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Bup pabot MeTtoaunyeckue pekomeHaauum

caMocTos- | MOXHO BblOENUTb HECKONbKO BUIOB CAMOCTOATENbHOM PaboThl CTYAEHTOB MPY U3y4eHnn

TenbHas OUCLWMAVHBL.

pabota Pasbop 1 ycBoeHWe nekUMoHHOro Matepuana. flocne kaxaon nekunm CTyaeHTy cneayet
BHMMATENbHO NPOYMTaTh 1 Pa3obpaTb KOHCMEKT, NPW STOM:
- MoHsATb BCe MaTeMaTnyeckme BbiKnaaku U Nexaillme B UX OCHOBE (U3NYECKIEe NONOXEHUS U
[OnNylLeHNs; BOCMPOW3BECTU BCE BbIKNALKN CAMOCTOSATENbHO, HE MMSAS B KOHCMEKT.
- BbinonHWUTL Unu fodenarb BbiKNaakuW, KOTOpble NeKTop npeanucan caenatb CaMoCTOATENbHO (ecnu
TaKoBble UMEIoTCH).
- Ecnu nexTop npeanucan pasobpatb YacTe MaTeprana 6onee noapobHO caMoCTOATENBHO MO
[OCTYMHbIM MUCbMEHHbIM UK 3NIEKTPOHHbBIM NCTOYHMKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
coenatb.
- Mpy BOBHNKHOBEHUM KaKuX-NMB0 TPYyOHOCTEN C NOHUMaHMEeM Mateprana peKoMeHayeTcs NonpocuThb
MOMOLLM Y CBOMX OZHOrPYNMHUKOB U COKYPCHUKOB. TakXe MOXHO 06paTuTbCs 3a MOMOLLbIO K
NeKTopy.
CamocTosiTenbHoe M3yyeHre YacTti matepuna. Ecnm yacTb y4ebHoro matepuana oteeeHa Ha
CaMOCTOSATEeNIbHOE M3yYyeHne, TO He0BX0AMMO MPUCTYMUTbL K STOMY He3aMedIMTeNbHO Nocne yKasaHus
npenoaasatens 1 0CBOUTb MaTepwan B 0TBeAeHHble UM Cpoku. MaTepman cnenyet usydnTb no
LOCTYMHbIM MUCbMEHHbIM 1 9MEKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBIMT NpenoaasaTeib.

I'IpMBeneM Takxe 6onee NonHbI CANCOK nmtTepartypbl, KOTOpasd MOXeT ObITb NONe3Ha npu oCBOEHUN
AncunnnmHbl:

1. M6parnmos H. X. Mpynnbl npeobpa3oBaHuii B MaTeMaTtndeckoin pusmke. M. MapaTtenbcTeo 'Hayka',
1983.

2. Ongep . MNpunoxexwns rpynn Jln k gudpcpepeHumansbHeiM ypasHeHnam. M., Miagatenscteo 'Mup’,
1989.

3. Nbparnmos H. X. Mpynnbl JIn B HEKOTOPbLIX BONpOCax MateMaTnyeckol ouamku. Jlekuun ans
ctyneHToB HI'Y. HoBocnbupck, 1972.

4. N6parnmos H.X. Asbyka rpynnosoro aHanunaa. M., '3HaHue'. 1989. (HoBoe B X13HU HaykKe K
TexHuke. Cepus 'MaTtemaTtuka, kubepHeTuka', @ 8).

5. M6parnmos H.X. OnbIT rpynnoBoro aHanmaa. M., 'SHaHmne’. 1991. (HoBoe B XU3HM Hayke N TEXHUKE.
Cepus 'Matematuka, knbepHeTuka', € 7).

3ayet Y Kax[oro cTyoeHTa Ha pykax [LonxeH ObiTb NOMHbIA CIMCOK BOMPOCOB Ans ak3ameHa. Vx MoxHo
TILATEeNbHO N3Y4NTb U Pa3buTb HA HECKOMBKO rPyn Mo YPOBHIO BaWwMUX 3HaHUiA. Heobxoaumo nvetb
KOHCMEKTBI BCEX NEKLUWIA N NPaKTUYeCKUX 3aHATWIA. Ha 3ayete ByayT npeanoxXeHbl 3anaqv
aHanornyHole pasbupaembiM HA NPAKTUYECKUX 3AHATUSIX.

He ctonT naberatb noceleHns KOHCynbTauumn - Ha Hel MOXHO YTO4HWUTDL Y npenonasatens Bce, 4To
OCTaNoCb HEMOHATHbIM.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 03.04.02
"Pusmka" n MarmcTepckon nporpamme "TeopeTnyeckas n matemarmyeckas pusnka”.
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51.B.[1B.3 [lngpgbepeHuUmnarbHbIe ypaBHEHUS U Teopus rpyrn
Jin

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodomnb noarotoskun: Teopetudeckas n marematnyeckas usmka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

ApHonbpg B./. ObbikHOBEHHbIE AndddhepeHLmnanbHble ypaBHeHMs. MOCKOBCKIWM LIEHTP HEMPEPBLIBHOrO MaTeMaTMHYeCcKoro
obpasoBaHusi. ISBN: 978-5-4439-2007-8 Noa: 2012 CtpaHuu: 341 cTpaHuy

https://e.lanbook.com/book/56392#authors

ApHonbpg B./. FeomeTpuyeckne meTonbl B TEOPMU 0BbIKHOBEHHBIX AUdPepPEHUanbHbIX ypaBHeHMn MOCKOBCKUIA LEHTP
HenpepbIBHOro MaTematnyeckoro obpasosaHus ISBN: 978-5-4439-2069-6 Noa: 2012 MapaHue: 4-e Ctpanuu: 384
cTpaHuy https://e.lanbook.com/book/56388#authors

N6parumos H.X. Mpaktuyieckuii kypc angocpepeHumanbHblX ypaBHEHWU U MaTeMaTUHECKOro MOAENMPOBaHNS.
Knaccuyeckune n HoBble MeToAbl. HenuHeiHble matematunyeckne mogenv. CUMMETPUS 1 NPUHLMMIBI MHBAPUAHTHOCTH
MspatenbcTteo 'duamatnut’ ISBN: 978-5-9221-1377-9 lNoa: 2012 N3paHuwe: 2-e n3ga., gon. n ucnp. CtpaHnu: 332
cTpaHuu,. https://e.lanbook.com/book/5268#authors

JononHutenbHas nuTeparypa:

1. Kypouw, A.I'. Teopus rpynn [SneKkTpoHHbIA pecypc] : cnpaBoyHuk / A.l. Kypouw. ? 9nekTpoH. aaH. ? CaHkTt-IMNeTtepbypr :
NaHb, 2005. ? 648 c. ? Pexum pgoctyna: https://e.lanbook.com/book/562

2. Mones, A.W. AHrnaHbl n knaccudeckme anrebpbl Jln [OnekTpoHHbIN pecypc] : yuebHoe nocobue / A.U. Mones. ?
OnekTpoH. aaH. ? Mockea : MLUHMO, 2009. ? 536 c. ? Pexum poctyna: https://e.lanbook.com/book/9372

3. Haiimapk, M.A. Teopus npeactasneHuii rpynn [9nekTpoHHblA pecypc] : yuebHoe nocobue / M.A. Halimapk. ?
OnekTpoH. aaH. ? Mockea : Puamatnmt, 2010. ? 576 c. ? Pexum goctyna: https://e.lanbook.com/book/2751

4. Kapranonos, M./. OcHoBbl Teopuu rpynn [SnekTpoHHbI pecypc] : yuebHoe nocobue / M.N. Kapranonos, H0.U.
Mep3nsikoB. ? 9nekTpoH. aaH. ? CaxkT-MeTepbypr : JlaHb, 2009. ? 288 c. ? Pexum goctyna:
https://e.lanbook.com/book/177
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.3 [lngpgbepeHuUmnarbHbIe ypaBHEHUS U Teopus rpyrn
Jin

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusvka

Mpodomnb noarotoskun: Teopetudeckas n marematnyeckas usmka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneunBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOMUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

Crpannua 11 n3 11.




