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Mporpamma gucumnnuHbl "KomnnekcHoln aHanu3"; 01.03.03 "MexaHvka n matemaTnyeckoe MogenmposaHue".

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
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Mporpamma gucumnnuHbl "KomnnekcHoln aHanu3"; 01.03.03 "MexaHvka n matemaTnyeckoe MogenmposaHue".

Mporpammy oucuunnnHel paspabotan(a)(v): 3aBenytownii kadenpoi, A.H. (npodpeccop) Haceipos C.P. (Kadhenpa
mMaTemaTM4yeckoro aHanunsa, otaeneHme maremartukn), Samyon.Nasyrov@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH ncnonb3oBatb (oyHOAMEHTaNbHbIE 3HAHKS, NOMyYeHHble B 0bnactu

MareMaTtnyeCkmnx n eCteCTBeHHbIX Hayk, B I'IpO(*)eCCVIOHaJ'IbHOVI 0eATeNnbHOCTH

Orik-2 CnocobeH NpUMeHsTb MeToAbl MaTeEMaTMYEeCKOro U anropuTMUYECKOro
MOOENMPOBaHMS, COBPEMEHHbI MaTeMaTnyeckuii annapar B
Hay4HO-MCCNenoBaTeNbCKOM U ONbITHO-KOHCTPYKTOPCKOM OeATeNbHOCTU

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JonxeH 3HaTb:

NPeLCcTaBNEHNS aHaNMNTUYECKNX QYHKLMIA psaamm Tennopa v JlopaHa,

Hay4uTbCS BbIUCASATb KOHTYPHbIE UHTErpanbl U pasnnyHbie onpeneneHHble UHTerpasbl C MOMOLbIO BbIHETOB;
JonxeH ymeTb:

CTpOuUTb KOH(pOpMHbIe OTO6pa)KeHI/ISI C NMOMOLbIO 31IEMEHTAPHbIX Q)YHKLLMIZ N NMPUMEHATb UX K pacyeTam nnocknx
rmopomMexaHmn4eCckux n anekTpocTaTtniecknx noneim;

JonxeH Bnanetb:

LEeCTBUSMI HAL KOMMNEKCHBIMY YCNaMU, YCBOUTbL AndPdPEpPEHUMaNnbHbIE, MHTErPanbHbIE U FEOMETPUYECKME
CBOWCTBA aHaNMTUYECKNX COYHKLWIA.

LonxeH neMoOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!
MCNONb30BaTb KOMMIEKCHbIA aHanM3 Npu peleHnn 3aaady rmapoMexaHnkn n Teopum ynpyrocTu

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa ancumnnuHa (Mogynb) BkntodeHa B pasgen "B1.0.14 OucumnnunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASNBbHOA
obpaszosatenbHoi nporpammel 01.03.03 "MexaHuvka 1 MatemaTtnyeckoe moaenuposaHue (MexaHuka u MmatemaTmyeckoe
MOLENVPOBaHUE)" 1 OTHOCUTCS K 0653aTeNbHBIM OMCLUMNINHAM.

OcBavBaeTcs Ha 2 Kypce B 4 cemecTpe.

3. O6bem ANCUMN/TIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUAX C yKa3aHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMINHBI COCTABASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTa - 97 4aca(oB), B TOM Yucie nekuun - 48 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 48 yaca(oB), KOHTPO/b CAMOCTOSTENbHOM paboThl - 1 Yaca(os).

CamocTtosiTenbHas pabota - 29 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 18 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHDL: 3K3aMeH B 4 ceMecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa U TemMaTu4eckmnit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNANHE (MORYNIO)

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYOO0EMKOCTb (B Yacax) CcTOS-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,llekuum| Npaktu-|Mpaktn-fla6opa-fla6opa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4yeckue [TopHble|TOpHble| Has

c¢opme[3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

1. |Tema 1. KOMINJIEKCHbIE YACJIA 4 4 0 0 0 4 0 2
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-
MX TPYD0EeMKOCTb (B Yacax) cTosi-
N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has
c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa
Tema 2. PYHKLNN KOMMJIEKCHOIO
2. [MEPEMEHHOIO 4 4 0 0 0 4 0 3
3 Tema 3. KOH®OPMHbIE OTOBPAXEHNA 4 8 0 0 0 10 0 4
Tema 4. OBLWNWE NPUHUMNBI .
4. IKOH®OPMHbIX NMPEOBPA30OBAHUI 4 4 0 0 0 2 0 2
Tema 5. KOMMNEKCHbIV NOTEHLWAN
5 Innockoro nons 4 | 6 0 0 0 6 0 4
Tema 6. IHTEFPANT OT KOMMJIEKCHOW
6. DYHKLIN 4 4 0 0 0 2 0 4
7. (Tema 7. PAObBI 4 4 0 0 0 6 0 4
8. Tema 8. OCOBBIE TOYKW U BbIYETbI 4 8 0 0 0 8 0 4
Tema 9. AHAIMTUYECKOE
9. MNPO NONXEHVE 4 4 0 0 0 4 0 2
10. Tema 10. JOMOJIHATENIbHbIE BOMPOCHI 4 > 0 0 0 > 0
NToro 48 0 0 0 48 0 29

4.2 CopepXxaHue guCLUNNUHbI (MOaynNs)
Tema 1. KOMIMJIEKCHbIE YACJ1A

KOMMNEKCHbIE YACIIA KomnnekcHoe Ymcno, ero nsobpaxeHne Ha nnockocTy, MoAynb U apryMeHT KOMMNEKCHOro
yncna. eincteus ¢ komnnekcHbiMu Yncnammn. Cgoepa KoMnnekcHolx ynucen. Ctepeorpaduyeckas Npoekuns n
6eckoHeYHo yaaneHHas Todka. JIuHuM n obnacTu Ha KoMNIeKcHol nnockocTy. KoMnnekcHele nocnenoBaTenbHOCTU U
paabl.

Tema 2. PYHKLUN KOMMNNEKCHOIO NEPEMEHHOI'O

OYHKUNN KOMIMNEKCHOIO NMEPEMEHHOIO OnpeneneHne aneMeHTapHbIX (OyHKLMIA Ha KOMMIEKCHOWM MNOCKOCTH.
®yHKUMOHANbHbIE NOHATUSA: PYHKLUS, ee AeACTBUTENbHAA 1 MHMMAas YacTu, npenen OyHKLUW, HENPEPBIBHOCTb,
IndhepeHLPYEMOCTb MO KOMMIEKCHOMY nepemeHHoMy. Ycnosus Kown-PumaHa. AHanutuyeckue (perynspHbie)
goyHKUMKM. ConpsxXeHHble rapMoHMYeckue goyHKUMn. BoccTaHoBNEHNE perynsipHoi coyHKLMU NO BEIWECTBEHHON Nnn
MHUMOI ee YacTu .

Tema 3. KOH®OPMHbIE OTOBPAXEHUSA

MpeobpasoBaHne, NPoON3BoaNMOe NUHENHON dpyHKkumelr. OCHOBHas XxapakTepmcTuka KoHOPMHOro npeobpasoBaHus.
"eoMeTpryYecKkuin CMbiCN MOLyNs U apryMeHTa npounsBoaHoi. MpeobpasoBaHue NocpencTeoM OpobHO-NNHERHOW
doyHKUMK. KpyroBoe cBONCTBO Ap0B6HO-NMHEHOM doyHKLUMK. CBOMCTBO MHBAPUAHTHOCT aHFapMOHNYECKOro OTHOLWEHNS
npv 0pobHo-NMHeRHOM Npeobpa3oBaHnn 1 ero npumeHeHme. CBOMCTBO CUMMETPMU APOBHO-NNHENHON PyHKUMK C
[0Ka3aTenbCTBOM NEMMbI O CUMMETPUYHBIX ToYKax. [MprMepbl Ha NPMMEHEHKE KPYroBOro CBOMNCTBA M CBONCTBA
CYMMETPUN C NCMONb30BaHNEM TOYEK, CUMMETPUYHbBIX OTHOCMTENbHO ABYX OKpYXHOcTel. MNpeobpasoBaHus, KoTopble
Npon3BOAST CTeNeHHas PyHKLMS, nokasaTeNbHas 1 norapugommyeckast coyHKLMKU, doyHKUMS XKyKoBCKOro n obpartHas K
Heli. TpuroHoMeTpudeckne, runepbonmyeckne yHKUMM 1 0BpaTHbIE K HUM..

Tema 4. OBLUUE NMPUHLUUNbI KOH®OPMHbIX MPEOEPA30OBAHUN

OBLWWE NPUHLUUMBbI KOHPOPMHbIX MPEOBEPA30BAHUW MoHsiTus 0 Teopeme PumaHa 1 0 COOTBETCTBMMN FPaHuLL
NPV KOHPOPMHOM OTOBPaXXEHNM, MPUHLIMM COXpaHeHusl 06nacTu, KpUTepuii IOKabHOW 0OHONNCTHOCTH, 0b6nacTm
OLHOMIMCTHOCTW 3NIEMEHTAPHBIX OYHKLUMA. PYMaHOBbLI MOBEPXHOCTW ANS 9EMEHTAPHbIX PYHKLUMIA. TOYKN BETBNEHMS 1
perynsipHble BeTBU. XapakTep HEKOH(OPMHOro npeobpasoBaHus B ManoM. JlokanbHas v rnobanbHas cTpykTypa
pVMaHOBOW MO-BEPXHOCTU.

Tema 5. KOMMJIEKCHbIV NOTEHLMAJ NJIOCKOIO Nons

MprMepbl pacyeToB KOHKPETHbIX MNOCKKX Noneii: obTekaHue BbICTyna, NonHoe obtekaHue kpyra, obTekaHme
a3poaMHaMMYECKOro NPohnns Kpbina 1 qoopMynmMpoBKa TEOPEMbI O NOOBEMHOW CUNe, TEYEHUS B KaHane 1 B KONbLEBOW
obnactu. [lpyrue Buibl NNOCKMX NOTEHLUMANBHbLIX MONEN B 3afaYax aspornipoMexaHukm, aNeKTpocTaTvku, Teopum
ynpyrocTu.
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Tema 6. UHTErPAJ1 OT KOMM/JIEKCHON ®YHKLUUN

WHTEFPAT OT KOMMNIEKCHOW ®YHKLWW Onpenenexne nHTerpana v ero ceoicTea. MHterpanbHas teopema Kown
N5 NPOCTOrO M COCTaBHOMO KOHTYPOB. VHTerpanbHasa coopmyna Koww. NHterpan tmna Kowwn. CywectsoBaHue
MPOV3BOLHbIX NOBOro NopsaKa y PerynsipHbiX OyHKLMA. TeopemMa 0 CpefHeM 1 NpUHLUMN Makcumyma Moayns. Teopema
Mopepel. MepeoobpasHas, chopmyna HototoHa-/einbHrua. Teopema Jlnysunns

Tema 7. PS0bI

PALbl PaBHoMepHas cxoanMoCTb GoyHKUMOHaNbHOro psaaa. NpusHak paBHOMEPHOR CXO0AMMOCTU. AHanoru Teopem o
PaBHOMEPHO CXOASWMNXCS pAfax 3 BEWECTBEHHOro aHannaa. Teopema Beriep-wrpacca. CteneHHble paabl. Teopema
Abensi 1 Kpyr cXooMMocTu. EANHCTBEHHOCTb PasnoXeHnst PYHKUMK B CTENEHHOW psn.Pan Telinopa u paguyc
cxonumocTu ero. Psa NlopaHa, obnacTtb ero cXoanMocTu. EQNHCTBEHHOCTb NPEnCTaBNEHUS PErYNSPHON (OYHKLMN
PSOOM MO LeNbiM MNONOXMTENbHBIM Y OTPULATENBHBIM CTEMEHSM.

Tema 8. OCOBbIE TOYKWU U BbIYETbI

OCOBbIE TOYKW U BbIHETbI Knaccugukaums n3onnpoBaHHbIx 0CoBbIX TOHEK PErynsipHbIX oyHKLMIA. YCTpaHuMas
ocobas Touka. Hynu perynsipHoi coyHKLUM, MOPSLOK Hynsi. TeopeMa eAMHCTBEHHOCTU 4N PErynsipHbIX (OYHKLMIA.
Teopema 0 cBsiav nontocos 1 Hyneli. Teopema CoxoLkKoro, NoHsATHe o Teopeme Mukapa. Knaccugpmkaums ocobbix ToHek
B BeckoHevHocTH. HensonuposaHHble 0cobble TOYKM 1 TOYKM BETBREHMS. Knaccndpmkaums doyHkumin. OnpeneneHve
BblHeTOB. DOPMYIbl ANS BbIMMCNIEHUS BEIMETOB B KOHEYHOM TOYKE U B BeckoHeyHoCTU. OCHOBHAs TEOPEMa O BblYeTax.
OueHkun nHterpanos n nemma XXopgaHa. Bbiog dpoopmyn ons mHTerpana no pasnnmyHblM 0Tpe3kaMm OT MHOrO3Ha4HbIX Ha
NNOCKOCTM APyHKLUMIA. [TprMep uHTerpana ot MHOro3Ha4yHomn pyHkumnn. MpuHumn aprymeHTa. Teopema Pywe, ocHoBHas
Teopema anrebpbl.

Tema 9. AHAJIMTUYECKOE MNMPOOOKEHUE

MHOrO3Ha4Hble aHanMTn4yeckme PyHKUMW. AHanmTnyeckoe NpoaomkeHne. AHanuTmyeckoe NPoLoIXeHme no
HenpepbiBHOCTW. MpuHUMN cummeTpun Pumana-Lsapua. BeiBoa doopmynsl Kpuctoddoens-Lisapua koHpopmMHoro
0TOBpaxXeHUs Kpyra unv NonyrnnockoCT Ha MHOroyronbHKK. OTobpaxeHre NonynnoCKOCTW Ha NPSIMOYrONbHYK.
MoHsTME 06 aNNNNTUHECKUX COYHKLNSX.

Tema 10. ONOJIHUTEJNbHbIE BOMPOCDI

OONONMHNTENBbHBIE BOMPOCHI PaznnyHble npenctaBneHns perynsipHbix (oyHKLWA 1 NpubnmnxeHne aTnx oyHKLWA
nonuHomamu. dopmynupoeka Teopembl PyHre o npubnuxeHnun. Teopembl € GBUHCTBEHHOCTW ANt PErynsipHbIX
goyHKUMiA.KpaTtkuii 0630p passrTrs Teopumn cPyHKLIMIA KOMMIEKCHOro nepeMeHHoro. Porb aTol Teopun B MaTeMatuke v
ee npunoxXeHusax.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOAOYIHO)

CamocTosiTensHas paboTa 0byHaoWwmxcs BbIMOMHAETCS N0 3a[aHNI0 1 NPY METOAMYECKOM PYKOBOLACTBE Mpenonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
AyMTOPHBIX 3aHATUAX U HA BHEAYOUTOPHYK CaMOCTOSATENbHYO paboTy. CamocTosTenbHas pabota obyyarowmxcs
BKJIHOYAET Kak MOJIHOCTBIO CaMOCTOSATENBHOE OCBOEHME OTLENbHbIX TEM (Pa34eNoB) ANUCLMMINUHLI, TaK U NPoPaboTKy TEM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi camocTosiTenbHOM paboTbl 06yyatolmecs YuTaoT u
KOHCMNEKTUPYIOT Y4eOHYI0, HAy4HYIO 1 CMPABOYHYIO NMNTEPATYPY, BBIMOMHAIOT 3a4aHuNs, HanpaBieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOTKY YMEHWA 1 HABLIKOB, FTOTOBATCS K TEKYLEMY U MPOMEXYTOYHOMY KOHTPOO MO AMCLUMINHE.
OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

Mopsnok opraHM3aummn 1 oCyLecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMCTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)
Mucemo MuHucTepcTBa obpasosaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHN"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWero npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUINIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualsibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B choHLEe OUEeHOYHbIX CPEACTB COLEPXUTCS Cnenytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AMCLUNIMHE (MoLynio);
- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOZYIIO);
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- OnncaHne nopsnka npMMeHeHund 1 npouenypbl OLeHBaHUA 014 KaX40ro oueHo4YHOro cpenctea,
- Kputepum oueHnBaHmnAa onga KkaXxanoro oueHo4YHoro cpencTea,

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasnsaeMble K OEencTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYEMbIM pe3yibTataM, 3adaHns pa3/indHbIX TUMOB.

DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. NMepeuyeHb nuTepatypbl, HEO6X0AMMON AJ1i OCBOEHUSI AUCLMIINHDBI (MOLYNS)
OcBoeHre aucumMnnnHbl (MoLyns) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb LOCTYMHa 0byYaloWwmnMcst B OAHOM 13 ABYX BApMaHToB (Mnbo B 0060MX N3 HUX):

- B 9NIEKTPOHHOM BUE - YEPES 3NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- 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 NMaponst
OT NNYHOTO KabvHeTa B cMcTeMe "ONEeKTPOHHbIA yHuBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (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 obyyaioulerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHON nnTepaTtypbl, HEO6XOAMMO AJ1S1 OCBOEHUS AUCLMMAVHBI (MOoyns),
Haxonmtcs B MpunoxeHumn 2 kK paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnagatensiMm anekTpoHHbIX U3LaHWIA U NPU N3MEHEHUM KOMNEKTOBaHNUS 0OHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIIs)

EnvHoe okHO focTyna k obpasoBatefibHbIM pecypcam - http://window.edu.ru/
WHdbopmaLmoHHbI nopTan o Mexmate MIY - hitp://www.mmonline.ru/
Obwepoccuiickuii Matematundeckuin noptan Math-Net.Ru - http://www.mathnet.ru/

9. MeToguueckue ykasaHusl oisi 06y4yaloLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHoaumm

nekumu Mepen 3aHSTMEM CTYLOEHTHI AOMIXHbI MOBTOPUTH MaTepuan npenblioyluyx eKUmii, OCBEXUTb B MaAMSTL
OCHOBHbIE MOHATUS, NPOYUTaTb COOTBETCTBYIOWMIA B y4ebHMKaxX v y4ebHbix nocobusix. Ocoboe
BHMMaHWe CTOUT yOENUTb ONpPeneneHnsIM, TEOPEMaM 1 MPOYUM YTBEPXKAEHNSM, KOTOPbIE HYXHO
XOPOLLIO 0CO3HATb M YBEPEHHO MU OrepvpoBaTh. [pu HEOBXOAMMOCTM MOXHO TakXe pewaTb 3a4aqu
1 yNpaxHEeHMs!.

nabopaTopHble| CTyaoeHTbl Nepe 3aHATUEM JONXHbl MOBTOPUTL TEOPETUYECKUI MaTepran Nno CBOMM KOHCMeKTaM
paboThbl nekunii, yyuebHunkam 1 y4ebHbIM nocodbusm. CnemyeT BbINONHWUTL OoMallHee 3aaaHune U, B crydyae

HeobXoaMMOCTU. pellaTb OoNoNHUTENbHbIe 3aaaqu. Mpu

BO3HUKHOBEHWW 3aTPyOHEHWUI cneagyeT ob6patutbecs K Npenoaasartento ¢ Npocbboin 06 bACHNUTb

HEMOHSATHbIE MecTa.

camocTtosi- | [Npu camocTosTenbHo paboTe cnenyet UCNONb30BaTh BCE MMEKOWMECS CPELCTBA: KOHCNEKTbI
TenbHas nekunin, Matepuansl NPakTUYECKMX 3aHATWNA, y4eOHMKU 1 y4ebHble nocobus, maTepransl,
pabota Haxogswwmecs B cetn NHTepHeT. Ocoboe BHNMaHNe cnenyeT yaensTb TBOPYECKOMY OCBOEHMIO KypCa,
CMOCOBHOCTM pelaTb CaMOCTOSTENBHO NPaKTMYECKME 3aaHUs, a TakXe AoKa3biBaTb NPOCThIE
pakTbl U TEOPEMDI

9K3ameH CTyneHTy cnefyeT NOBTOPUTb BCE OCHOBHbIE MOHATUS Kypca, MPOCMOTPETL PelleHns Bcex 3anad,
npakTnyeckmx 3anaHunii. OCHOBHOE BHUMaHue cnemyeT yaenatb onpeaeneHmsam, opmynmposkam
OCHOBHbIX TEOPEM 1 YTBEPXAEHUA. Henoxo takxe NOBTOPUTbL OCHOBHbIE TEMbI MO KYpPCy
MaTemMaTtn4yeckoro aHanmaa, Ytobbl yBepeHHO ONepPUPOBaTbL OCHOBHBIMU MOHATUSMU
AndbgoepeHLUmanbHoOro U MHTErpanbHOro NCYUCNEHNS.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u yyebHbiM nnaHom no HanpasneHuto 01.03.03

"MexaHuka n matematm4yeckoe MooennupoBaHne” 1 NPoguIo NOAroToskM "MexaHnka u MatemMaTm4eckoe
mMoLenvpoBaHue".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.14 KomnnekcHbifi aHanm3

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka n MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. MonosuHkuH E.C. Teopus coyHKUMIA KOMMANEKCHOTrO nepemeHHoro: YuebHuk / MonosuHkuH E.C. - M.:HUL NHDPA-M,
2015. - 254 c.- (Boicwee obpasosarue) ISBN 978-5-16-004864-2 - URL: http://znanium.com/catalog/product/487040

2. KatomoB W.P. DnemeHTbl KOMNNEKCHOrO aHanmnaa [TekCT: 3NeKTPOHHBIA pecypc]: yuebHoe nocobue / V. P. KaioMoB ;
Hayy. pen. @. I. ABxaguves ; KasaH. (Mpwueonx.) denep. yH-T, H-T matematukm n mexaHuku um. H. U. Nlobauesckoro. -
OnekTpoHHble aaHHble (1 doain: 456 K6). - (KasaHb: KasaHckuin doenepanbHblil yHuBepcutet, 2014). - 3arn. ¢ akpaHa. -
Ina 5-ro cemectpa. - Pexxum goctyna: T01bkKo 45 CTYAEeHTOB U COTPYOHNKOB KDY. -
URL:http:/libweb.kpfu.ru/ebooks/05-IMM/05_036_000640.pdf

3. Mpueanos, V.. BeeneHue B TeOputo chyHKLMIA KOMMIEKCHOMO nepemMeHHoro: yuebHuk / .W. Mpueanos. - 15-e nag,.,

ctep. - CaHkT-lMeTepbypr: NaHb, 2009. - 432 c. - ISBN 978-5-8114-0913-6.- TeKCT: 9NeKTPOHHbIA//
OnekTpoHHO-6nbnmoTteyHas cuctema 'Jlanb': [caiiT]. - URL: https://e.lanbook.com/book/322

JononHuTtenbHas nuteparypa:

1. COOpHMK 3aaa4y No Teopuu OyHKLMIA KOMMNIEKCHOrO NEPEMEHHOMO 1 OnepauroHHOMY UCHUCIEHNIO : y4ebHoe nocobure
ONg CTyOeHTOB MeX.-MaT., oum3. goak.,

dak. BMK yH-Ta n chak-Ta nosbiweHns keanndprkaumm npenogasateneii / J1. A. AkceHTbes .- KasaHb : KasaHcknii
rocynapcTBeHHbIn yHuBepcuteTt, 2005 .- 124 c.

2. CBelWwHukoB, A.I". Teopusi pyHKLMIA KOMNNEKCHOI nepemMeHHol: y4ebHuk / A.I". CeelwHukos, A.H. TUXOHOB ; noa
penakuueii B.A. UnbunHa. - 6-e naa. - Mockea: ®N3MATIINT, 2010. - 336 c. - ISBN 978-5-9221-0133-2.- TekcT:
9NEKTPOHHbIR// DnekTpoHHo-bubnuotedHas cuctema 'faub': [caiT]. - URL: https://e.lanbook.com/book/48167

3. EBrpachos, M.A. AHanutudeckune goyHkumm: ydiebHoe nocobue / M.A. EBrpagoos. - 4-e nag. - CankT-lNeTtepbypr: JlaHsb,
2008. - 448 c. - ISBN 978-5-8114-0809-2.- TeKCT: 9NeKTPOHHbIA// DnekTpoHHO-6mbnmoTteyHas cuctema 'Naub': [caiT]. -
URL: https://e.lanbook.com/book/134

4. C60pHUK 3a4a4 Mo Teopun GoyHKLUIA KOMMNEKCHOIO NEPEMEHHOMO 1 OnepaLMoHHOMY UCHUCIEHNMIO : y4ebHoe nocobue
Ons CTyOEeHTOB Mex.-MmarT., hus. dak., pak. BMK yH-Ta 1 ghak-Ta noebiweHns ksanudmkauum npenogasarenen / J1. A.
AKCeHTbeB. - KasaHb : KazaHckunii rocynapcTBeHHbIl yHuBepcuTeT, 2005. - 124 ¢. [OnekTpoHHbI BapraHT] URL:

http://dspace.kpfu.ru/xmlui/bitstream/handle/net/116254/zadachnik_tfk.pdf;jsessionid=B2B8SFAEEACBDD2AD3E6431852D5E0(
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.14 KomnnekcHbifi aHanm3

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

Hanpasnenne nogrotoeku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka u MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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