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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 IrictMIUIMHBL pa3padoTain(a)(u): JoUeHT, K.H. MapkuHa A.I'. (kadesapa npukIaJHONH MaTEMaTHKK U UCKYCCTBEHHOTO
VHTEJJIEKTa, OT/eJIeHre IPUKJIaHON MaTeMaTUKu U uHpopmaTukn), AngGMarkina@kpfu.ru

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 pUMeHSITh 3HaHUe (PYHIaMEHTAIbHOM MATEMATUKH U €CTECTBEHHO-HAYYHBIX

IMCLIMIUIVH IIPY PEILeHUH 3aa4 B 00JIaCTH eCTECTBEHHbBIX HayK M MH)KEHEPHOI MpaKTHKe

TIK-5 (CriocOOHOCTD MNPOBOAUTH MATEMATUYECKOE U KOMITBIOTEPHOE MOICJIMPOBAHUE, B COOTBETCTBUU
C NICXOJHBIMU JaHHBIMHU 3a1a4 Hccne,uyeMoﬁ obacTu

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

- OCHOBHbBIE TTOHSAITHS, TIOJIOKEHUS, 3aKOHBI MPOLIECCOB U SIBJIEHUH, MPOUCXOISIINX MPU PACIPOCTPAHEHUH BOJIH B
OJTHOPOJHBIX ¥ HEOJHOPOAHBIX CpeliaX, a Takke MeToIbl (PyHJAMEeHTaIbHOW MaTeMaTHKU U €CTeCTBEHHO-HAYyUHBIX
JVICLWITIAH ISl TIOHUMAHUS CYIHOCTH MPOOJIeMBI;

- METOJbl U MPUHIUIIBI IOCTPOCHUA (1)I/I3I/I‘~I€CKI/IX 1 MaTEMATHYCCKHUX MOHCHGﬁ, MATEMATUYECCKUEC 3aBUCUMOCTH,
TO3BOJIAIOIUE COCTABJIATD MATEMATUYICCKUE MOJCIIN, OIMMUCBIBAIOIINE IMTPOLECCHI U ABJICHUS, IIPOUCXOAAIIUX ITPU
PacnnpoCTpaHCHUU BOJIH B OTHOPOJHBIX 1 HEOJHOPOAHBIX Cpeaax.

HoykeH ymeTs:

- IPUBOJIUTH HAYYHBIE MOJIOKEHMS 1 (haKThI U1t 0OOCHOBAHMSI CYIIIHOCTH MTPOOJIEMBI, OMIOJIHATh U IIPUMEHSATh 3HAHUS B
00J1aCTH M3IyYEeHUsI ¥ PACIIPOCTPAHEHH S SJICKTPOMATHUTHBIX BOJIH B KaK B CBOOOTHOM IPOCTPAHCTBE, TaK U B
HAaIpaBJISIONIMX CTPYKTYpax;

- IPMMEHATh METOABI IIOCTPOSHUS (PU3NUECKUX U MaTEMaTHYECKUX MOJENeH, IPOBOAUTh MaTeMaTHYeCKoe MOJEIMPOBaHue,
B COOTBETCTBUM C MCXOJHBIMU JaHHBIMH 3a/1a4 UCCIIeAyeMOl 001acTH, KOMIBIOTEPHOE MOJEIUPOBAHNE U PACUETHI C
HCIIOJIb30BaHUEM MPOrPaMMHBIX POAYKTOB, Hanpumep, Ansys HESS nnmu Altair FEKO.

I[OJDKGH BJIag€Th:

-METOJIAMH TTPOBEICHNS AaHAIMTUYECKHX M YHUCIICHHBIX PACUETOB, COBPEMEHHBIMH MPOOJIEeMaMU €CTECTBEHHbBIX HAYK U
MaTeMaTHUKH1, HABBIKAMH MCIIOJIb30BaHUS JUIsl PEllieHus1 po0yieM, BOSHUKAIOIIHUX B X0/ie MPOoheCCHOHAIBHON NesITeIbHOCTH
COOTBETCTBYIOIIETO (PHM3UKO-MATEMATHIECKOrO arapara;

- OIIBITOM pa3pa60TK1/1 MaATEMATUYCCKUX Moneneﬁ, B COOTBETCTBUU C UICXOJHBIMH JaHHBIMHU 3aJ1a4 PICCJIC,HyeMOfI 06]’[21CTI/I,
OIIBITOM MATEMATUYECKOI'0 U KOMIIBIOTEPHOI'O MOACJIMPOBAHM A, C UCIIOJIb30BAHUEM METOJ0OB CUCTEMHOI'O MMOAXO0JA4.

2. Mecro gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

HauHast qucnmruivHa (MOAyJb) BKoveHa B paszfaen "B1.B.JIB.16.02 Mucturumas (MOgysm)" OCHOBHOH NMPpodecCHOHATEHON
obpazosartensroi nporpammsel 01.03.04 "Tpuknagnas matemaruka (ITpukiaaHas MaTeMarika)”" ¥ OTHOCUTCS K TUCIATUTHAM
o Bbibopy uactu OITOIT BO, dhopmupyemMoit yuacTHUKaMu 0Opa30BaTeIbHbIX OTHOILIEHHI.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (110 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyIOEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 36 uaca(oB), B ToM umcie Jekuun - 0 yaca(oB), mpakrudeckue 3aHsaTus - 0 gaca(oB), naGopaTopHbie
paboTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - ) yaca(oB).

CamocrosTenbHast padoTa - 72 yaca(oB).
KonTposns (3auér / sx3amen) - 0 yaca(oB).
dopma MpOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 7 ceMecTpe.

SAEKTPOHHBH
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. Tema 1. 3nyyenue u pacnpocTpaHeHUe
1. [3/1EKTPOMAarHUTHBIX BOJIH. 7 0 0 0 0 10 0 20

) Tema 2. Tema 2. DeKTPOMarHUTHBIE BOJIHHI B

7 0 0 0 0 12 0 24

HAaIpaBJIsIoOLIUX CTPYKTYypax.
3 Tema 3. Tema 3. Pe3oHaHCHBIE CTPYKTYPHI. 7 0 0 0 0 14 0 8
l1Toro 0 0 0 0 36 0 72

4.2 Coaep:xaHue JUCHUILIMHBI (MOYyJIs1)
Tema 1. Tema 1. U3iydyeHne n pacnpocTpaHeHHe 3JEKTPOMArHUTHBIX BOJIH.

CrpoeHue noHocdepbl U paclpocTpaHeHHe B Hell paaroBosiH. T110cKast 31eKTpOMarHuTHas BOJIHA. Y paBHEHHUS
3JIeKTPOMArHATHOTO oS Perienre ypapHeHnit MakcBesuia J1isl OTHOPOAHOM, IMHEHHOM, HEMTPOBOASIIEH, He3apshHKEHHOM
Cpelpl I Ciydasi, KOrJa MoJisl 3aBUCSIT TOJIBKO OT Z U t. BEKTOPHBIN ¥ CKAISIPHbIN MOTEHIMANbI 3JIEKTPOMArHUTHOTO MOJSL.
Oneitel ['epiia. BeiBo/ BOJIHOBOTO ypaBHeHUsi. BOJIHOBOE ypaBHEHUE /ISl CPell C MOTEPSIMHU.

Tema 2. Tema 2. D1eKTpOMarHuTHbIE BOJIHBI B HANPABJSIIOIAX CTPYKTYpPax.

BosHBI B IpSIMOYTOJIBHBIX BOJIHOBOJAX. [IOBEpXHOCTHBIE TOKH B CTEHKAX BOJHOBOAOB. BOJHBI B KPYIJIOM LIMJIMHAPUYECKOM
BOJIHOBOJie. H-BOJIHBI B BOJIHOBOJAX, BBIBOJL COCTaBIsIouX nosei E. PacnpocTpaHenye 31eKTpOMarHuTHBIX BOJIH B
BOJIHOBOJIAX C MOTEPsIMU. MoTepsiMu. BeiBos 001elt ¢hopmyJibl koadduipeHt 3aryxanus. KoaddpuimeHT 3atyxanus s
OCHOBHOTO THIIa BOJIHHI B

Tema 3. Tema 3. Pe3oHaHCHBIE CTPYKTYPBHI.

[psiMmoyrosibHbIil pe3oHaTop, konebanust H-tuna u E-tuna. tuna. Kpyrasiii nuiuHapudeckuii pesonarop. Kosnebanus tuma
Hml. JIuHeriHbI# CHMMETpUYHbINA BUOpaTop. MUKpPOMOIOCKOBbIe aHTeHHbI. PyropHbie anteHHbl. V3nyuenue anteHH. OCHOBHbIE
3JIEKTPOANHAMHYECKHE XapPAaKTEPUCTUKY aHTEHH. BIIMsHNe 3eMJIN Ha HaIlpaBJICHHbIE CBOWCTBA AHTEHH.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHONH PAa60ThI 00yYalOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCs BBITIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesibHast padoTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yUaIOIMXCs BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) TUCHMIUINHBL, TaK U MTPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON paboThl. Bo BpeMst caMoCTOsTENbHOM paboThl 00yJaloIIrecs YATAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBHIIOIHSIOT 3a1aHKUs1, HANIpaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 JEKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOUASL:

IMopsmok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaATEIbHON JeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielJHINTETa, IPOrpaMMaM MarkCTpaTyphl (YTBEpXKIeH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepcrBa oopasopanust Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Hostopst 2002 r. "O0 akTUBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHbBIX 3aBeICHUN"

YcraB (enepanbHOro rocyIapcTBeHHOrO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (IIpuBomkckmii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEskKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokaneHble HopMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

Crpannua 4 u3 9.
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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)

OcBoeHre QUCIUILTAHBI (MOIYJIsT) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JIOMOTHUTEILHON yueGHOM TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoii 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKUM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKs HaydHo# OMOIMOTEKON.

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)

Bugneoypoku o mozaenposanuio B Ansys HESS - https://www.cadfem-cis.ru/knowledge/video-cadfem/electromagnetics-hf/

VYuebHoe nocodue no moaenupopanuio B Ansys HFSS -
https://study.urfu.ru/Aid/Publication/13745/1/%D0%97%D0%B5%D0%B9%D0%B4%D0%B5_%D0%9F%D0% A0%D0%9E %D0%95

VYuebHoe nocodue: Pacnpoctpanenue u Audpakius 1eKTPOMarHUTHBIX BOJIH -
https://shelly.kpfu.ru/e-ksu/docs/F477568820/pdew22.pdf

9. MeToanuecKne yYKa3aHHA UIA 00yJaIOMMXCs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

naboparopusle | [Tpu BeITIOIHEHUN TaGOPATOPHBIX PAOOT HEOOXOJUMO HCIOJIb30BATh TEOPETUUECKUI MaTepual u3

padoThI NPeUIOKEHHOTO CIHCKA JIMTEepaTyphl. Bee paboThl OpUEHTHPOBaHbBI Ha M3YUeHUE POLIECCOB U SIBJICHUH,
MPOUCXO/ISIIMX ITPU PACIPOCTPAHEHUH BOJIH B OJJHOPOJIHBIX M HEOTHOPOAHBIX Cpesiax. Y ueOHbIN MaTepurall Mo
Kax 1ol paboTe u3naraercs MoJpoOHO U COAEPKUT HEOOXOANMBIE MOSICHUTEIbHbIE CCHUIKH U y4eOHbIE IPUMEPHI.
Tekymye 3ananus Ha JJabopaTopHble pabOTHI BBIAAIOTCS KAXK/LYIO0 HEJIENIO Ha MPAKTHYECKOM 3aHsIThH. Peanuzanus
JIAHHOW JIMCIMIUIMHBI ITPEATIoaraeT Kak O4YHoe, Tak ¥ AUCTAHIIMOHHOE (hopMy 00yUeHNsI.
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Bujg paéor MeToanuyeckue peKOMeHIalu

camoctosi- | M3ydeHune naHHOro Kypca IpeaycMaTpHBaeT CHCTEMaTHIECKYI0 CaMOCTOSITENIBHYIO paboTy CTYEHTOB HaJl
TeJbHast PaboTa | TEOPETHYECKIM MaTepHaioM, TEKCTAMH PEKOMEH/JOBAaHHBIX yIeOHUKOB M YUeOHBIX 0coOMiA. OCHOBHOM IIENIBI0
CaMOCTOSITEIIbHBIX 3aHATHI ABJISIETCS YIIyOJIeHHOE U3yUYeHne 001aCTH U3TyYeHHsl U PACIIPOCTPaHEHHSI
3JIEKTPOMArHUTHBIX BOJIH B KaK B CBOOOTHOM MPOCTPAHCTBE, TaK U B HANPABJISIONIMX CTPYKTypax. [1pu
MOJITOTOBKE K KaXIOMY 3aHATHIO HEOOXOIUMO OOPATUTHCS K PEKOMEH/IOBAHHBIM Y4eOHBIM OCOOHUSIM.
CamocrositenbHast paboTa 110 U3y9eHHIO Kypca IPeAIosaraeT BHe ayJUTOPHYI0 paboTy. DTarlbl BEITOTHEHUS
CaMOCTOSITENIBHEIX padoT: 1. [IpocMOTp yueGHOro MocodHst ¥ peKOMEHTyeMO¥ JINTepaTyphl 110 TeMe 3aJaHusL. 2.
CocraBiieHre pe3ioMe IPOYNTAHHOH IJIaBB COOTBETCTBYIOIIETO pa3fena PeKOMEeHIYeMOro TeOPETHIECKOro
HCTOYHMKA WK yueOHHUKa. 3. BrINoMHeHHe 3aJaHuil IO TeMe 1 X KOMMEHTHPOBAHHUE.

3a4eT Ipu MOAroTOBKE K 3a4eTy 00Yy4aloIeMycsi pEeKOMEH/IYeTCsI COCTABUTS IUIAH MPOIecca MOArOTOBKH, BKIIIOYAIOIIeH

M3y4eHue, MOBTOPEHUE, CUCTEMATHU3AIIMIO, JIOTUUECKYI0 00paboTKy MaTepualia, aHaJIi3 MOJTyYeHHOM
ruH(pOPMAIIMEi C BBISIBIEHUEM BO3BMOXKHbIX CJIE/ICTBHI M HESIBHBIX CBOMCTB OOBEKTOB, COCTABIICHHEM CITHCKA
BO3MOJKHBIX JIOTIOJTHUTENIBHBIX BOIIPOCOB U 33/IaHUM, IOAATOTOBKY K BBHIMOJHEHUIO MIPAKTUYECKUX 3a/1a4 110 TeMaM
JTUCHUIUIAHEL.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILTIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxenuu 3 k paboueil mporpaMmme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mpomnecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 1151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCs, YKOMIUICKTOBAHHBIE CIICLATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyma
B 3JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTEI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3JaTOuHBIX MATePHAIIOB.

MynbTuMeniiHas ayAUTOPUSI.

KoMrboTepHsIil Ki1acc.

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

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHUE€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydaltd MH(OOPMALUIO BU3YaIbHO, C HAPYILEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC TPOrpaMMHBLIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00Pa30BaTebHBIX TEXHOJIOTHH [Uis Tiepeaauyn nHGOpPMAIMK, OPraHU3aluK Pa3IniHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM pabOThl 00y4aloIerocs ¢ MpernojiaparesieM, B TOM uciie BeOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHbI JIJISI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIAIaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBEICHUsI TPEHUHIOB,
OpraHM3alK KOJUIEKTUBHOM padoTHI;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yue6HbIM 1utaHoM o Harpasienuio 01.03.04
"IlpuknagHas MaremaTuka" ¥ npoguimo noarotToku "IpukiaaHas MatemaTuka'.

SAEKTPOHH BI
Il YHHBEPCHTE
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.JIB.16.02 Aumennule ycmpoiicmea

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

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

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

OcHoBHas JuTepartypa:

1. Mypowmues, [I. 0. DnekTpoanHamMuKa 1 pacripocTpaHeHre paaruoBoH : ydeOHoe nocobue / 1. FO. Mypowmres, 10. T.
3pIpsiHOB, I1. A. ®emonnH, O. A. Benoycos. - 2-e u3z., por. - Cankr-Ilerep6ypr : Jlans, 2022. - 448 c. - ISBN
978-5-8114-1637-0. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMbIMoTewHas cuctema. - URL:
https://e.lanbook.com/book/211646 (nata obpamenus: 18.01.2025). - Pexxum jroctymna: Uist aBTOpH3. TOJIb30BATEIIEH.

2. Ilanvenko, b. A. Aurenss! : yue6Hoe ocobue as By3oB / [TaHuenko B. A. - Mocksa : I'opsiyas muaus - Tenekom, 2017. -
122 c. - ISBN 978-5-9912-0445-3. - Texcr : anexktpoHHsIi // DBC 'KoHcynbTaHT cryzneHTa’ : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785991204453.html (nata oopamienus: 18.01.2025). - Peskum nocryna : o
IOAITMUCKE.

3. Banos, b. 1. Texandeckas seKTpoquHaMUKa : yaeOHoe nocodue / B. Y. BaHoB, 0. O. ®ummoHoBa, E. A. Mynenuk, K.
A. Jlaiixo. - HoBocubupck : HI'TY, 2018. - 115 c. - ISBN 978-5-7782-3549-6. - Tekcr : anekTpoHHsbii // JlaHs :
3NIEeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/118191 (nata o6pamenus: 18.01.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. Porxammenb, K. Aurennst / K. Porxammens, A. Kpuike. - 11-e uzn., ucnp. - Mocksa : [IMK IIpecc, [6. r.]. - Tom 1 - 2009.
- 416 c. - ISBN 5-85648-715-X. - Tekcr : aneKTpoHHbli // JlaHb : 91eKTpoHHO-01OIMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/818 (nara oopamenus: 18.01.2025). - Pexxum noctyna: 1uist aBTOpU3. MOJIb30BATENCH.

5. Porxammens, K. Anrennst / K. Porxammens, A. Kpumike. - 11-e u3n., ucnp. - Mocksa : IMK TIlpecc, [6. r.]. - Tom 2 - 2009.
- 416 c. - ISBN 5-85648-716-8. - Tekcr : anekTpoHHbIH // JIaHb : a1eKTpoHHO-OnOMMoTeyHast cucrema. - URL:
https://e.lanbook.com/book/819 (mara oopamenus: 18.01.2025). - Pexxum mocTyma: [uist aBTOpU3. TOJIB30BATEIEH.

lonoJHATE ILHAS JUTEpPATYypa:

1. T'padko, I'. U. PacripocTpaneHue 31eKTPOMATHUTHBIX BOJIH B JUIMHHBIX JIMHUSIX M BOJHOBOJAX : yueOHoe nmocoodue / I'. 1.
I'pabko. - Yura : 3a6I'Y, 2021. - 118 c. - ISBN 978-5-9293-2823-7. - Tekcr : aneKTpoHHSIH // JlaHb :
3JIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/271760 (nata obparenust: 18.01.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. Mumyctus, B. A. DnekrpoauHaMmuyeckoe moaenupoBanre anTeHHsix 1 CBY cTpykTyp ¢ ucnonszoBanuem FEKO /
Mumyctus b. A. , JlaBpeuxwuii E. U - Mocksa : COJIOH-TIPECC, 2017. - 412 c. - ISBN 978-5-91359-252-1. - Tekcr :
anekTpoHHbi // DBC 'Koncynbrant crynenTta' : [caifiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785913592521.html
(mara obpamenus: 18.01.2025). - PexuM jroctyna : 1o moJumcke.

3. bankos, C. E. Monemuposanue anteHH 1 CBY crpykryp ¢ nomombio HESS / Bankos C. E. Kypymun A. A. - Mocksa :
COJIOH-TIPECC, 2018. - 280 c. - ISBN 978-5-91359-303-0. - Tekcr : anexkrponnsiii // 9BC 'Koncynprant crygenTa’ : [caiir].
- URL : https://www.studentlibrary.ru/book/ISBN9785913593030.html (nara oopamenus: 18.01.2025). - Pexum noctymna : o
TIOATINCKE.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.JIB.16.02 Aumennule ycmpoiicmea

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

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

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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