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IMporpamma auctmuiias "CrienpanbHbii rsndecknii npaktukyM”'; 03.04.02 "dusuka'.

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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IIporpamMmy auciuIuHbL pa3padorai(a)(u): goreHT, k.H. [ynos E.H. (Kadenpa ¢pusuku tBepaoro tena, OtaeneHre (hU3NKN),
Evgeny.Dulov@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
OIlK-2 CriocobeH B cepe cBoelt mpodhecCHOHABHOM NesITeIbHOCTH OpraHU30BbIBATh

CaMOCTOSITENIbHYIO M KOJUIGKTUBHYIO Hay4HO-HCCIIEI0BATENBCKYIO ASSTEIBHOCTD IS IOUCKA,
BbIPAOOTKY Y MPUHSATHUS PEllIeHU B 001acTH (PU3UKHU

VK-2 CriocobeH YIIPABJIATH IPOEKTOM Ha BCEX ITAllaX €ro ) KU3HEHHOI'O UKJIA

YK-3 CriocoOeH OpraHn30BBIBATh U PYKOBOAUTH PAOOTON KOMaH[Ibl, BRIpaOaThIBask KOMaHAHYIO
CTPATETuIO [UIsl IOCTUKEHUS TOCTABICHHON LIEJH

VK-6 CriocoOeH onpeiesIuTh U pean30BaTh IPUOPUTETHl COOCTBEHHOH AEATEIbHOCTH U CIIOCOOHI ee
COBEPILIEHCTBOBAHMSI HA OCHOBE CAMOOLIEHKH

Oo6yyarnmuiicss, OCBOUBIINI UCIUTUIAHY (MOIYJIb):

IoyokeH 3HATh:

OCHOBBI TIPOBeJIeHUs1 (PUBMUECKOTO IKCIIEPUMEHTa

HoykeH ymeTs:

padoTath ¢ JIabOpPaTOPHBIM 0OOPYIOBAHUEM M COBPEMEHHON HAYYHOH araparypoil;
JIOKEH BIIAJIETh:

CHCTEMHOTO Hay4YHOT'0 aHajm3a npodieM (Kak IPUPOIHBIX, TaK U MPO(ecCHOHAIBHBIX) PA3IMYHOIO YPOBHS CIOKHOCTY;

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucrurinHa (Moayb) BKIoueHa B paszaen "b1.0.03 ductumiunsl (Moaysm)" OCHOBHOM MpodhecCHOHATBHON

obpasoBaresibHO# rporpammbl 03.04.02 "®usuka (Pusrka NepCerieK TABHBIX MAaTEPUAIOB)" M OTHOCUTCS K 00sI3aTeIbHON YacTH
OIIOII BO.

OcBauBaerca Ha 1 kypce B 1, 2 cemecTpax.

3. O0beM qUCHATLIHHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejaeM (0 BUIaM yU€OHBIX 3aHATHI) M HA CAMOCTOSITEJbHYIO
padoty obyuarommxcs

OO6m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABIIACT S 3aueTHHIX (bie) enuHutl(bl) Ha 180 vaca(oB).

KonraktHast padota - 60 yaca(oB), B ToM uncie jekuuu - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), 1abopaTopHbie
paboTs! - 60 yaca(oB), KOHTPOJIb CAMOCTOSITENBHON padoThl - ) yaca(oB).

CamocrositenbHas padoTa - 120 yaca(oB).
Kontpons (3auér / 3x3amen) - 0 gaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJIST IUCIUTUTIHBL: OTCYTCTBYET B 1 ceMecTpe; 3a4eT BO 2 ceMecTpe.

4. Coneprxanue QUCHUIUINHBI (MOAYJs), CTPYKTYPUPOBaHHOE M0 TeMaM (pa3jiejaM) ¢ yKa3aHHeM OTBEJIEHHOr0 Ha
HHX KOJIHYECTBA aKaJeMHYECKHX YaCOB U BHAOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa6OThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOI PadoTHI, Camo-

HX TPYA0EMKOCTb (B 4acax) CTOSI-

N Pa3znennl iucounumne: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢opme BanaTus,| B 3J. [padoThl,| B3I pa-

Bcero | cgopwme | Bcero |¢popme | 00Ta

1 Tema 1. dusuka KOHAEHCUPOBAHHOI'O COCTOSTHUA

1 0 0 0 0 18 0 36
SN EKTTONHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

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

Bcero | cdopwme | Bcero | ¢popme | 00Ta

2. |Tema 2. TBeproTebHast JIEKTPOHUKA 1 0 0 0 0 18 0 36

Tema 3. MeccOayspoBcKasi CIEKTPOCKOITHS

KOHBEPCHOHHBIX JICKTPOHOB C ra30MPOTOYHBIMU

3. eTeKTOpaMH 2 0 0 0 0 12 0 12
Tema 4. CenekTrBHasI O TIIyOUHE

4. [MeccOayspoBCcKasi CIEKTPOCKOIMSI KOHBEPCUOHHBIX 2 0 0 0 0 12 0 12
9JIEKTPOHOB

5 Tema 5. MarHUTHO-OpUEHTAIMOHHAS 2 0 0 0 0 12 0 12
MeccOayIPOBCKast CIIEKTPOCKOTIHS
I1Toro 0 0 0 0 72 0 108

4.2 Cogep:kanne qUCIHUATLITHHBI (MO TyJIs1)

Tema 1. Pu3uKa KOHJEHCUPOBAHHOTO COCTOSHUS

M3mepeHue BOJIbT-aMITEPHBIX U JTIOKC-aMIIEPHBIX XapaKTEPUCTUK (POTOpE3nCcTOopa U3 CyIbduaa Kaamus.
OnpepeneHre TeMIeparypsl epexoa B CBEpXIIPOBOASIINEE COCTOSHIE BRICOKOTEMITEPATYPHOTO CBEPXIIPOBOTHHKA.
Trepnotenbhbiit Mukposazep Nd:YVO0 ¢ auonHoN HaKayKoil U YABOEHUEM YacTOTHI.

3akoH ['yka. Ynpyras u miactayeckas qedpopmarniusi.

Tema 2. TBepaoTEIbHAS JEKTPOHAKA

U3ydenue paboTsl OUIOJISAPHOro TpaH3ucropa. [lepepaToyHble XapaKTEPUCTUKYI OUITOJISIPHOTO TPAH3UCTOPa. PekuMbl paboThl
OUITOJISIPHOTO TPaH3KCTOPa. THUIOBBIE CXEMbI BKJIIOYSHHUS OUIOISAPHOTO TPAH3UCTOPA.

I/I3yquHe pa60TbI IMOJIEBOI'O TpaH3UCTOPA. HepeﬂaTO‘{HbIC XAPAKTEPUCTUKHU MTOJIEBOI'O TPAH3UCTOPA. Pexumbl p3.60TI)I I10JIEBOI'O
TpaH3UCTOpA. TunoBsle cxembl BKJIIOYEHUsI MOJIEBOTO TpaH3UCTOpPA.

Tema 3. Mecc6ayIpoBCcKasi CIEKTP O CKONHUSI KOHBEPCHOHHBIX 3JI€KTPOHOB C ra30NnpoTOYHbIMH JE€TEeKTOPaMH

Beenenrie B MeccOay?pOBCKYIO CIEKTPOCKOIII0 KOHBEPCHOHHBIX 1eKTpoHOB (MCK?D). Drektponnsie ciektpsl B MCK 1 nx
perucTpanys ra3ornpoTOYHBIMH IPONOPLHOHATEHEIM AETEKTOPOM. Y CTPOMCTBO ¥ TIPUHLIMIT paOOTHI Ta30IPOTOYHbIX
TIPOTIOPIMOHATBHBIX A€TEKTOPOB. TOMIMHA aHATM3UPYEMOTO NTPUTIOBEPXHOCTOTO CJI0SI M XapakTep MoJIydaeMoi MH(DOPMALIIH.

Tema 4. CesieKTHBHAS 110 TJIyONHE MeccOAyIPOBCKas CIEKTPOCKONUsI KOHBEPCHOHHBIX 3JEKTPOHOB

[IpoxoxneHne 371eKTpoHOB Yepe3 BemecTBo. Popmyia bopa u popmyna Bere. Hepensatupucrckoe mpudbmmkeHue (popmyIist
Bere. BecoBbie (DyHKIMK B CEJIEKTHBHOM IO IIyOHHE MeccOayIpPOBCKOH CIIEKTPOCKOIIMH KOHBEPCHOHHBIX JIEKTPOHOB
(CI'MCKD?). DHepreTudeckoe pa3pelieHue JeTeKTOpa KOHBEPCHOHHHBIX JIEKTPOHOB M Pa3pellieHue 10 TIIyOruHe.

Tema 5. MarHuTHO-OpHEHTAIOHHASI MeCCOAyIPOBCKAsI CIEKTP 0 CKONMS

SInepneiii a¢pdext 3eemana. Kiaccrueckuii 1 KBAHTOBBIN MOIXObI K OIMCAHUIO. YTJIOBas 3aBUCUMOCTD 3¢€MaHOBCKHX
CTIEKTpaJIbHBIX JIMHUN B ONITUYECKON criekTpockormu. Cxema siiepHoro addexTa 3eemana mis sapa Fe-57. 3aBucumoctsb
MHTEHCUBHOCTH JIMHUI KBaPYIOJIbHOTO AyOsieta rpu HabmoaeHnn a¢dexra Méccbayapa B MOHOKPHUCTAILIAX.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOI Pa60ThHI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 33/IaHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofaBaTes, HO 6e3
€ro HeMOCPEACTBeHHOro yyactust. CamocTosiTeNbHast padoTa MOAPa3IeNseTCs] Ha CAMOCTOSITENbHYI0 paboTy Ha ayAUTOPHbIX
3aHSATHUSIX ¥ Ha BHEAYJAUTOPHYIO CaMOCTOSITeNIbHYIO padoty. CaMmocTosiTenpHast paboTa 00yYalonuXcsl BKII0YAET KaK HOJHOCTBIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCUMIUIMHB, TAK U MTPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsl ayIUTOPHOM padoThl. Bo BpeMst caMOCTOSITENbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPABOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHHUs1, HANIPABJICHHbIC Ha 3aKPEeIIeHUe 3HAHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEIbHON padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOMUYECKOI INTepaTypoil ¥ SJeKTPOHHBIMI 00Pa30BaTE/ILHBIMK PECYPCaMHU, BKIIIOYASL:

SAEKTPOHHBH
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIe akThl Kazanckoro (IIpuBoskckoro) deaepasbHOro yHUBEPCUTETA
Meroanueckoe nocodue K abopatopHoit padorte. - http://kpfu.ru/portal/docs/F2071252503/Sverhprovodimost.pdf

Mertomudeckoe nocodue K J1adbopaTopHOi padoTe. -
http://kpfu.ru/portal/docs/F1933216804/Uprugie.deformacii_Boltakova_.Salahov.pdf

Mertonuyeckoe mmocodue K JabopatopHoii padore. - http://kpfu.ru/portal/docs/F1702352198/fotoprovodimost.pdf

Mertoauueckoe mocodue K J1abopaToOpHOU padoTe. -
http://kpfu.ru/portal/docs/F916557431/Laboratornaya.rabota.Bipolyarnyj.tranzistor.pdf

Mertoanueckoe nocodue K J1abopaTopHoOit padore. -
http://kpfu.ru/portal/docs/F453798972/Laboratornaya.rabota.Polevoj.tranzistor.pdf

Mertomudeckoe mocodue K JadopatopHoi padote. - http://kpfu.ru/portal/docs/F1795696062/PP.lazer_SPYaT.pdf

6. ®OH/ OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTHHE (MOIYJIO);

- OTIMICaHWE MOPsIIKA IPUMEHEHUS U TIPOIIEAYPHI OIIEHIUBAHUS JITS KKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHWBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLECHOYHBIX CPEACTB, BKJIIOYad TpeéOBaHI/IH, MMPEeAbABIACMBIC K HCﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe UCIMIUIMHBL (MOJIYJIs) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHON y4eOHOM nTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromyecs mojy4yanT yIeOHyIo JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C IIpAaBHJIaMHK T0JIb30BaHUsI HaydHO! OHOIHOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcst o PI'OC 3++ - He menee 0,25
9K3eMIDIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4nclia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHO M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k pabovel mporpamMmMe JUCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBooOJIaAaTe sIMU €K TPOHHBIX M3/IaHWI U TPY N3MEHEHNH KOMIUTeKToBaHus (oHnoB HayuHoi 6ubmmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUMOHHOI ceTH ""IHTepHeT'', HE00XO0AMMBIX JIJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Koncnexr nexmmii - http://shelly kpfu.ru/portal/docs/F655102264/01_ngrmetod. pdf
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VyebHO-MeTOIMUecKoe nocobue - http://kpfu.ru/portal/docs/F2086857256/1ab2_n_6._2__Voronina_Pyataev.LT4.pdf
VuebHo-meTonuueckoe nmocodue - http://kpfu.ru/docs/F2117844257/CEMS_release_LT7.pdf

YuebHO-MeTommueckoe mocodue - http://shelly.kpfu.ru/portal/docs/F2020760738/04_avpyataev1.pdf
VuebHo-mMeToaunueckoe nocodue - http://kpfu.ru/portal/docs/F1925456686/Sverhtonkaya.struktura. pdf

9. MeToauyecKne yKa3aHus /st 00y4aromuXcs M0 0CBOEHUIO JUCIHUILINHBI (MO TyJis1)

Bujg paéor MeToauuecKue peKoOMeHIamun

nabopaTopHble | BrimonHeHre 1a60paTOpHBIX paboT BKIIOYAET B ceOsl U3YUCHHE CTYASHTOM TEOPETHUECKON YacTH KakIoH U3
padoThI paboT ¢ MocyeAyoIIel OLIEHKON MpernojaBaTeieM CTelIeHH TOTOBHOCTH CTYEHTa K BBIIOIHEHUI0 paboThl. [1pn

JOCTaTOYHOM YPOBHE TOTOBHOCTH CTYZIEHT IOJIy4aeT JOIMYCK K BBIITOJHEHUIO PaOOTHI Ha 9KCIIEPIMEHTATbHON

YCTaHOBKE. Y4eOHO-MEeTOAMYECKIE MAaTepHalIbl II0 BCEM BUIaM padoT, BKIIOYAIOIIHE KaK TEOPETHYESCKYIO, TaK 1

MPAaKTHYECKYIO YaCTH, JOCTYITHBI B 3JIEKTPOHHOM BHJE Ha caiite KOV, DkcnepumeHTa bHbIE pe3yIbTaThl,

TIOJIyYeHHbIE B XOJie BHITOJTHEHHS IJA00paTOPHBIX padoT, o(pOpMIISIOTCS B IIPOM3BOJILHOM BHzle. OObeM

MIPEeICTABISIEMOr0 MaTepuala OlpeessieTCss CaMUM CTyIeHTOM. OH JIOJDKeH ObITh aKKYPaTHBIM, XOPOILO

YUTAEMbIM, HE COEPXKATh HE OTHOCSIIYIOCS K TeMe MH(OPMAINIO WA PUCYHKH.

B mporiecce paboTHl ¢ y9eOHO-METOANIECKON JIUTEPATY PO CTYIEHT MOXET:

- JieT1aTh 3aliCH 110 X0y YTEHHUs B BUIE TPOCTOTO MM PAa3BEPHYTOrO IUIaHa (CO3AaBaTh IepeueHb OCHOBHBIX

BOIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJIATh TE€3UCHI (LIUTHPOBaHME HanOoJee BaXKHbIX MECT, KOPOTKOE M3JI0KEHNE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBHTb aHHOTAIIMH (KpaTKoe 0000IIeHe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3JaBaTh KOHCIEKTHI (Pa3BEPHYTHIE TE3HCHI).

CaMocCTOsI- Pabora ¢ yueOHOI1 uTepaTypoii sIBJIsieTCsl IJIaBHOM (pOPMOI caMOCTOSITENbHOM paboThl M HEOOXoqUMa MPU
TenbHas padoTa | MOAroTOBKE K 3alyTe J1abopaTopHbIX padoT. [Iiisi caMocTOsATEIbHOM paboThl PEKOMEHIYIOTCS CIIeAyIoIre
MHTEPHET-PECyPCHI:
http://shelly.kpfu.ru/portal/docs/F655102264/01_ngrmetod.pdf
http://kpfu.ru/docs/F2117844257/CEMS_release_LT7.pdf
http://kpfu.ru/portal/docs/F2086857256/1ab2_n_6._2__Voronina_Pyataev.L.T4.pdf
https://kpfu.ru/portal/docs/F1698413770/P7261.SverhprovodimostSw._1_.pdf
http://kpfu.ru/portal/docs/F1795696062/PP.lazer_SPYaT.pdf
http://kpfu.ru/portal/docs/F916557431/Laboratornaya.rabota.Bipolyarnyj.tranzistor.pdf
http://kpfu.ru/portal/docs/F916557431/Laboratornaya.rabota.Bipolyarnyj.tranzistor.pdf
http://kpfu.ru/portal/docs/F1933216804/Uprugie.deformacii_Boltakova_.Salahov.pdf
http://kpfu.ru/portal/docs/F1702352198/fotoprovodimost.pdf

3a4er 3auér nmpencrasiseT co00i COBOKYITHYIO OIIEHKY paOOTHI CTyAEHTa HaJl TEOPETHYECKUMH 1
IKCIIEPUMEHTAIIbHBIMU YacTsIMH JTAOOPATOPHBIX paboT Kypca. B oTBenéHHoe 1151 3a4€Ta BpeMsl CTYACHT MOXET
YIIy4LIUTh OLCHKY 1O OTIEIBHBIM JIAOOPATOPHBIM paboTaM, JAOTOJIHUB W/WJIM NepepaboTaB OTYETHBIC MAaTePHAIIBI
¢ y4€TOM KOMMEHTapHeB MPeTiofaBateis, €CJIM OHU UMEJN MECTO.

10. ITepeyenb nHG OPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIUILTIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboyei Mporpamme JUCHMIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOI0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleyIoue
KOMIIOHEHTH:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJB U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHS K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM pabOTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIEHUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmrbioTep 1 iprHTEp AJIS paciedyaTKy pa3JaTOYHbIX MaTeprasioB.
MynpTUMeaniHas ayAUTOPHSL.
Crienmaan3upoBaHHas J1abopaTopusl.
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Crpauuna 6 u3 9. IEl YHH



IMporpamma auctmuiias "CrienpanbHbii rsndecknii npaktukyM”'; 03.04.02 "dusuka'.

Crenuanu3upoBaHHas J1abopaTopusl.
Crenpanu3upoBaHHasi 1abopaTopHsl.
Crenuanu3upoBaHHas J1abopaTopusl.
Crenpanu3upoBaHHasi 1abopaTopHsl.
CrenuanusupoBaHHas J1abopaTopusl.
Crenuanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajlantanuu npeno aBaHus JUCHUHILIMHLI K TOTPEOHOCTAM 00yYalOIUXCsl HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIE METOAbl 1 TEXHOJIOTHU, 06HCI“IaIOH.[I/IC
BOCIHIpUATHUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoOpa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 1711 pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO NPEACTABUTL B PA3JIMYHBbIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTbH MaCIHTa6I/IpOBElHI/IH TEKCTAa U H306pa)KeHHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYyCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00Y4aloIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIIEHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHE MTPOrPaMMHBIX CPEICTB, 00ECIIEYNBAIOIIMX BO3MOKHOCTb OCBOSHH S HABBIKOB U YMEHHI, (DOPMUPYEMBIX
JVCIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJA00OPAaTOPHi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH AT Nepefau MHGOPMALMY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00YYaIoLIerocs ¢ pernojaBaTesieM, B TOM YHcie BEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHUS] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YJaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aILUTHI BHITIOJIHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHOMN paboOTHI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3altn (I)OpM TEKyHIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TIPOJOJIKUTEIBHOCTH CIauy 00YYaloIMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYH:

- IPOJOJIKUTEIbHOCTU CAaYn 3a4€Ta Wi 9K3aM€Ha, IIPOBOAUMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popMme, - He
6osiee ueM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaloIIerocsl pH 3alTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

[porpamma cocrasiieHa B cootBercTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM 1utanoM no Harpasienuio 03.04.02 "dusuka”
Y Marvucrepckoi mporpamme "®usnka nepcoeKTUBHBIX MaTepUAJIOB".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.03 Cneyuanvrolii pusuueckuii npaxmukym

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

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IMpocunb nogroroBku: PU3KKa MepcHeKTHBHBIX MATEPUAIOB
Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepaTtypa:
1. Ceprees, H. A. OcHOBBI KBaHTOBO¥ TEOPHUH SAEPHOTO MarHUTHOTO pe3oHaHca : MoHorpacus / H. A. Ceprees, [I. C.
Ps6ymkun. - Mocksa : Jloroc, 2020. - 272 c. - ISBN 978-5-98704-754-5. - Tekcr : anextpoHHsIi. - URL:
https://znanium.com/catalog/product/1213078 (nara obpamenus: 01.07.2023). - Pexxum gocTyna: no noanmcke.
2. Crpekasos, 10. A. ®usuka tBepaoro tena: YdeoHoe nocoodue / FO.A. Crpekaino, H.A. Tensikosa. - M.: 11 PUOP: HUL]
Nudpa-M, 2018. - 307 c.: - (Beiciiee odpazobanue: bakanaspuar). - ISBN 978-5-369-00967-3. - TekcT : 31eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/959952 (nara obparuenus: 01.07.2023). - Pexum gocrymna: 1o noirucke.
3. Kysnenos, C. 1. ®usuka. BonHosas ontuka. KBaHToBas npupoja u3inydeHust. DiieMEeHTh aTOMHOM U siIepHOM (PU3NKH :
ydye6Hoe nocobue / C. . Kysnenos, A. M. Jlunep. - 3-e uza., nepepad. u gon. - Mocksa : By3oeckuii yue6nuk : UTHOPA-M,
2019. - 212 c. - ISBN 978-5-9558-0350-0. - Texkcr : anekrponHsiid. - URL: https://znanium.com/catalog/product/1002478
(mata oopamenus: 01.07.2023). - Pexum ocTyma: 1mo moJivckKe.

JonosHuTEILHAS JUTEPATypa:

1. dukapesa, P. [1. du3uka TBepmoro Tea u moaynpoBoaHNKoB. OnpeeseHre BpeMeHH KI3HA HEOCHOBHBIX HOCHUTENeH 3apsiia
METOJJOM MOYJISILIUYU [TPOBOJMMOCTH : yueOHO-MeToauueckoe nocodue / P. T1. dukapesa, C. I1. Xa6apos. - HoBocroupck :
HI'TY, 2011. - 24 c. - ISBN 978-5-7782-1667-9. - Tekcr : anektponHslii. - URL: https://znanium.com/catalog/product/556691
(mara obpamenus: 01.07.2023). - Pexum gocTyra: Mo MOAIUCKe.

2. Crpexkaos, 0. A. ®usuka tBepaoro Tena: YuedHoe nocodue / FO.A. Crpekayios, H.A. Tensikosa. - M.: U1 PUOP: HUL]
Nudpa-M, 2018. - 307 c.: - (Beiciee oopa3oanue: bakanaBpuar). - ISBN 978-5-369-00967-3. - Tekcr : anektponnsiit. - URL:
https://znanium.com/catalog/product/959952 (nata obpamenust: 01.07.2023). - Pexum 1ocTyna: 1mo momcke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.03 Cneyuanvrolii pusuueckuii npaxmukym

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

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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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