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« » 20 r. No

[Mpodwits — Pusrko-MaTeMaTnyeckoe oOpazoBanue (i Hadbopa 2022)
dopma odyuenus: OuHas



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

IIpenmeTHble: ® (POPMUPOBAHUE NPEJICTABIEHUNA O CTPYKTYPE COBPEMEHHON (PU3NYECKON HAYKU U
CTPYKType KOHKPETHBIX (PU3NIECKUX TEOpHUld; ® YriyOJieHre 3HAHUH CTYJCHTOB B 00JIacTh (DU3UKHU
pyoexa XX—XXI BB.; ® 03HAKOMJIEHHE C MTPOOJIEMaMH U TOCTHKEHUSIMU COBPEMEHHOU (DPU3UKU;
OBJIA/ICHUE METOJJaMH €CTECTBEHHOHAYYHOH JI€ATEIbHOCTH.

JIMYHOCTHBIE: * pa3BUTHE CIIOCOOHOCTU K JIOTMUECKOMY, AHAJMTUYECKOMY, KPUTHUECKOMY
MBIIUIEHUI0 HAa OCHOBE (PU3MKM Kak y4uyeOHOW IUCHUIUIMHBL, * (DOPMHUPOBAHUE TOTOBHOCTU K
CaMOPa3BUTHIO, B3aUMOJEUCTBUIO C KOJJIEraMu, K pa0oTe B KOJUIEKTUBE; ® (POPMUPOBAHUE JIUYHOM
OTBETCTBEHHOCTH B MPUHATUU PELLIEHUM.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

PacKkphiTh OCOOEHHOCTH COBPEMEHHOIO 3Tamna pa3BUTHs Hayku (usuku. [TpomeMoHCTprpOBaTh
(dbyHIaMEHTAIbHBINA XapakTep Mpo0JieM, Ha KOTOPBIX CeroaHs (poKycupyercs: (pu3uKa.
Co3znath KOHIIENTYa bHYI0 0a3y UIst pabOTHl B 001aCTH COBPeMEHHON (DU3UKHU.

CriocoO0cTBOBaTh (DOPMUPOBAHUIO HABBIKOB a0CTPAKTHOTO MBIIUICHWS, aHAJIN3a, CHUHTE3a,
Pa3BUTHIO OOIIEKYIbTYPHOTO YPOBHSI MarICTPAHTOB.

CrniocoO6cTBOBaTh (DOPMUPOBAHUI0 HABBIKOB aHAIM3a PE3yJIbTATOB HAyYHBIX HCCIICJOBAHUM,
YMEHUN TPUMEHSTh MOJyYEHHblE pe3yJbTaTbl MpPU  pElIEeHMM KOHKPETHBIX  Hay4HO-
UCCIIEIOBATEILCKHX 33/1a4, CAMOCTOSITEJIHO OCYIIECTBIISITh HAYYHOE UCCIIEI0OBAHME.

Crioco06cTtBOBaTh  (DOPMUPOBAHUIO TOTOBHOCTM MATUCTPAHTOB K HCIIOJb30BAHUIO 3HAHUMN
COBPEMEHHBIX TIPOOJIeM HayKK-(DU3UKH MTPU PEIeHUH MPO(eCcCHOHATbHBIX 3a1a4.

1.2. MecTo aucuuniannsl (MoayJsi) B crpykrype OII

Hucuummnaa 51.0.03.03 «M30paHHbIe r/1aBbl COBPEMEHHOH (PU3UKI» OTHOCUTCS K 0053aTeNIbHOM
yactd, (popMupyeMoil  ydacTHMKamMu  0Opa3oBaTeJbHBIX  OTHOIIEHWH. B cTpykType
oOpa3oBare/ibHOM nporpammbl 1o HampasieHuio 44.04.01 Ileparornyeckoe oOpa3oBaHUe,
Marucrepckas nporpamMma «PusnKko-mMaTeMaTnyeckoe 0Opa3oBaHue» JaHHAs JUCLUIUINHA BXOIUT
B MoAyJib «HayuHble OCHOBBI COBPEMEHHOTO (PU3MKO-MaTeMaTu4eckoro oopazoBaHus». OCBoeHue
JaHHOW JIMCLMIUIMHBL SIBJISIETCS HEOOXOIUMON OCHOBOW Il TPAKTUKO-OPUEHTHPOBAHHON H
poheCCUOHAIBHOIN JIeATEIbHOCTH, a TaKkKe K€ JJIs1 BBIIOJHEHHUS Hay4YHO-HCCIIeIOBATEIbCKOM
PabOTHI U MOATOTOBKY MaruCTEPCKON TUCCePTALIUH.

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€eMKOCTH BCeX BH/I0B YUeOHOM
pPadoThI
OO61as TpyaOeMKOCTb TUCHUIUIMHBL (MOYyJisI) cocTaBisieT 3 3aueTHbIX(bie) eauHui(pl), 108
YacoB.

Bunp! 3ausTHI Cemectp 2 Bcero yacos

OO01mas TpyI0eMKOCTb 108




AyJIUTOpHBIE 3aHATHA, B T.4. 36 36
Jlekmmonnsie (JIK) 12 12
[IpakTrueckue (CeMUHAPCKUE) 24 24
(I13, C3)
JlaboparopHsie (JIP) 0 0
CamocrosiTennpHas padoTa 72 72
crynenToB (CPC)
dopma IpoMeRyTOUHOU HuddepeHpoBaHHbIN 3a4ET 0
aTTeCTallMu B CEMECTpe
KypcoBas padora (kypcoBoit
npoekT) (KP, KII)

2. [IepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs MO JUCHHUILUINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI MPOrpaMMbl

[Tnanupyemble pe3yJIbTaThl OCBOCHHUST 00pa30BaTEILHON

[Tnanupyemble pe3yabTaThl

IIPOrpamMMmBbl 00y4eHus1 MO TUCIUILTHE
Kog u MHavKaTopel AOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHUE KOMIIETEHLIMH, (POPMUPYEMBIE B HaBBIKU U (WJIM) OIBIT JEATEILHOCTH
KOMIIETEHLIUU paMKax AUCUUILIMHBL
VYK-1 VK-1.1. Boigasier mnpoOseMHyl0 | 3HaTh: CrOCOOBI, IyTH BBIIEICHHS
CUTyallMI0O B TIpollecCe aHaiu3a | MpoOJIEMHOW CHTyallul B IPOLECcCe
npoOJIeMbl, OIpenesisieT 3Tamnbl ee | aHanmm3a mpodJieMbl
pa3pelIeHns C yYETOM BapUaTUBHBIX
KOHTEKCTOB. VmerTs: OTpesesATh STarbl
paspeleHust npoodJeMsl
Bnagers: mnpuemamu  BBHISBJIEHUA
pOOIEMHON CUTYalluH
YK-1 VK-1.2. Haxomutr, KpuTH4YecKH | 3HaTh: MPHUEMbI U METOIBI PAOOTHI C
aHAJIM3UPYET " BbIOMpaeT | nHpopmarmen, KPUTHYECKOTO

nH(pOpMaNMio, HEOOXOAUMYIO IS
BBIPA0OTKU CTpaTeruu M JAENCTBUI
IO  paspelieHui0  MPOOIeMHOM
CUTYaLlUH.

aHanm3a MHOpMaLUU

Y MeThb: 0CyIIecTBIATH TOUCK, 0TOOP,

CUCTEMATH3ALMIO U  0000LIeHHue
uHpOpMalUK I ONpeIe/ICHUs
aJIbTePHATUBHBIX BapUaHTOB

peleHus MpoOJIEMHBIX CUTYaITHiA

Bnanets: mpuemamMu u MeromaMu
KPUTUYECKOTO aHAIN3a




VK-1

VK-1.3. PaccmaTpuBaeT pa3ivuHble
BAPUAHTBl pEIIeHUs TPOOIIEMHOM
CUTyallud Ha OCHOBE CHUCTEMHOIO
N0/IX0/1a, OLIEHMBAET ux
[PEUMYILECTBA U PUCKHU.

3HaTh: TEOPETUYECKUE  OCHOBHI
CUCTEMHOTIO MOaX04a

YMeTs: aHamM3upOBaTh MPOOJIEMHYIO
CUTYaLIMIO KaK CUCTEMY, BBISBIIAS €€
COCTaB/AIIIAE W CBA3U MEXKIY
HUMH,  OIpPENENATb  BapUaHTHI
peleHus: TpoOJIEMHBIX CUTYaIluH,
OLICHMBATb UX IpPEUMYyLIECTBA H
PUCKH

Bnamers:  npuemamm  aHanm3a
BApPUAHTOB pelIeHUsl NpolsieM Ha
OCHOBE CHCTEMHOrO HOAXO4a, C
YUYETOM OLIEHKM MX MPEUMYILECTB U
PHCKOB

VK-1

YVK-14. I'pamoTtHoO, JIOTUYHO,
apryMEHTUPOBAHHO  (POPMYJIMPYET
COOCTBEHHBIE CYXKAEHHS U OLECHKU.
[Ipennaraer crparervio JeMCTBUI.

3HaTh: TEOPETUYECKUE  OCHOBBI
MOCTPOEHUSI JIOTUYHOTO u
apryMeHTUPOBAHHOTO
BBICKA3bIBaHMS;  TpeOOBaHUS K
yOJIMYHOMY BBICTYIUICHHIO

Vmerts: I'PaMOTHO, JIOTUYHO,
apryMEHTUPOBAHHO (POPMYJIMPOBATh
COOCTBEHHBIE CYXAEHHS U OLCHKU;
npeJularaTh CTpaTeruio AEUCTBUM

Bnanets: npuemamu opMyIupoBKU
JIOTUYHOTO,  apryMEHTUPOBAaHHOTO
CYXJIEHUS U OLICHKU

VK-1

VK-1.5. Omnpeaensier U OLEHUBAET
MPaKTUYECKUE MOCJIeICTBUS
peanu3anuu JEeNCTBUI o
paspeleHuIo MpoOIeMHON CUTYAITUH

3HaTh: METO/bI OLICHKH [1OCJIEICTBUIA
pelIeHnst IpOOJIEMHBIX CUTYaIMi

VYMeTb: omnpenensitb M OLEHUBATh
MOCJIE/ICTBUS peau3aluu JeCTBUIA
1O  pa3pelieHH0  TpoOIEeMHON
CUTYyaIUu

Bnanets: mnpuemamu, crocodamu
OLIEHKU TMPAKTUYECKON pean3ain
JeUCTBUI o pa3peleHnIo
IPpOOJIEMHON CUTYalIUM

OIIK-8

OIIK-8.1. 3Haer 0COOEHHOCTH

nearorundecKom JesITeIbHOCTH;
TpeOoBaHuUs K cyObeKTam
nearorundecKom JesITeIbHOCTH;

PE3YJIbTATbl HAYUHBIX I/ICC.HCILOBB.HI/Iﬁ

3HaTh: COCTOSIHME W TEHICHIMU
pas3BuUTHA MEKIYHAPOAHBIX nu
OTEYECTBEHHBIX KCCJIC[IOBAaHUI B
obnactu (pU3MKH;

- poib M MecTo (PU3UYECKOro




B cpepe MEeAAroru4ecKon

JEATECIbPHOCTHU

00pa30BaHusl B XKU3HHU JIMYHOCTU U
o01ecTBa
- CcomepXaHWE M Pe3yJIbTaThl

UCCIIEIOBAHUI B obnactu
COBPEMEHHOMN (PU3MKHU C LENIbI0 UX
UCIIOJIb30BaHUS npu
IPOEKTUPOBAHUU COOCTBEHHOM
Te/1arorn4eckomn JesATeJIbHOCTU

OLCHKN Ka4deCTBa U pPE3YJIbTATOB
NEJArorn4€CKux MpocKTOB

OIIK-8

OIIK-8.2. VYMeeT WuCHIOJB30BATh
COBPEMEHHbIE cIielIaJIbHbIE
Hay4YHBIE 3HAHUSA W PE3yJbTAThI
UCCIIeIOBaHUM /1711 BRIOOpa METOI0B
B IeJaroruyeckou nesTeJIbHOCTA

Ymers: BBIJICTIATD "
CUCTEMATU3NPOBATH OCHOBHbIC UJIEH
U pe3ysbTaThl MEKIyHAPOIHBIX U
OTEYECTBEHHBIX HCCJEJIOBAHUN B
obacTv (pU3MKH;

- OCYIIECTBJIATh IEAArOrMYecKoe
HeJiernoiaraHie 1 pemarh 3aJadu
podeCCUOHATbHOMIIEAArOTUYeCKOM
NeSITeTbHOCTU Ha OCHOBE
CHELUATbHBIX HAYYHBIX 3HAHUU B
obmacTv (pU3MKH;

- IPUMEHSTh COBPEMEHHBIE HAyYHbIE
3HAHWSI U MaTepHhajbl (PU3MUYECKHX
UCCJIEJOBAHUI B npotecce
NeJarorn4eckoro MpOeKTUPOBAHMUS

OIIK-8

OIIK-8.3. Biageer MeTomamy,
opmamu u cpelncTBaMu
Ne1aroru4ecKon JesITeJIbHOCTH;
OCYIIECTBJIsSIET ~ HUX  BHIOOp B
3aBUCUMOCTH oT KOHTEKCTa
po(peCcCUOHAIbHOM EATEIbHOCTH C
YY4ETOM  pe3yJbTaTOB  HAayYHBIX
UCCJIeJOBAHUI

Brnasers: HaBbIKaMu  pa3paOOTKU
MpoekTa Mo (usuke, Onupasich Ha
COBpPEMEHHbIE OTKPHITHS B 00JIACTH
(puzuky;

- MeToJaMu aHalu3a U OLIEHKU
pe3yIbTaTUBHOCTU
CMOJCJIMPOBAHHOTO  MpOEKTa, a
TaKxke nprueMamMu ero
KOPPEKTUPOBKM C YYETOM HAy4UHBIX
pa3paboToK;

- QIropuTMamMu | TEXHOJIOTUSIMHU
OCYIIIECTBJIEHU S TPOECCUOHATLHOM
MeIarornyeckor JesiTeIbHOCTU Ha
OCHOBE COBPEMEHHbIX (PU3MUECKUX
3HAHUU;

- HaBBIKAMU pa3BUTHSA y
00yyYaloIIMXCcst MO3HABATEIbHOM
AKTUBHOCTH,  CaMOCTOSTEIbHOCTH,
WHUIIUATHUBBI, TBOPYECKUX
crnocoOHOCTeN

[IK-2

IIK-2.1. 3HaeT MeTOObl aHaIM3a U
CUCTEMATHU3ALIIU Pe3yJIbTaToOB

3HaTh: COCTOSIHWE U TEHACHILIMU
pa3BUTHSI COBPEMEHHOW (PUBHKU;




HAYYHBIX U HAyYHO-METOJMUYECKHUX
HCCJIEIOBAaHUH, METOJIUKY
NIPOBEICHUTHAY YHO-METOMYECKOTO
UCCIIeIOBaHUSI B 00JIacTH (DU3UKO-
MaTeMaTu4ecKoro 00pa3oBaHus;

- COBPEMEHHbIE METO/Ibl (PU3UUECKHX
HCCJIEIOBAHUN;

- QJITOPUTMBI pa3paboTKu
(pu3myeckoro - sKcHepUMEHTa U
OLICHKH Ka4eCTBa €ro pe3yJbTaTos;

- METO/Ibl aHAJTN3A U CUCTEMATU3AIIH
pe3yJbTaToB  WCCIACJOBaHUS B
obnactu (pU3NIECKOro 00pa30BaHUS

I1K-2

[K-2.2. Ymeer pemarb
YCCJIEIOBATENBCKUE 33/1a4H C yYETOM
COJEPXKAaTEIbHOTO u
OpPraHU3aIMOHHBIX KOHTEKCTOB,
IIPOEKTUPOBATD MyTH CBOEro
poeCCUOHATBHOTO Pa3BUTHS

Ymers: BBIJIEJIATh "
CHCTEMaTH3MPOBATh OCHOBHBIC UIEU
M pe3ynbTaThl HCCIEIOBAaHUN B
00J1aCTU COBPEMEHHOW (PU3MKH;

- TIPUMEHSTh 3HaHWE (PUINIECKUX
TEOpHA Ul aHAIM3a HE3HAKOMBIX
usnyeckux CHUTYaLHiA;
apryMeHTHPOBAThHAYYHYIO TO3HIIHIO
npH aHanm3e JOKEHAYYHBIX,
NICEB/IOHAYYHBIX M AHTHHAYYHBIX
YTBEPXKICHU;

- KpUTMYECKM  aHAJM3UPOBAThH
pe3yJIbTaThl uznyeckux
UCCIICIOBAHUH, TIpEeCTaBJICHHbIC B
Pa3IMYHBIX MCTOYHUKAX
UH(pOpMAIIUK, C TOYKU 3PEHUs UX
HAyYHOCTH

[1K-2

[1K-2.3. Brageer metogamu padoThI
C HayyHoM uHpopmaluen U
y4eOHBIMA TEKCTaMH; HaBBIKAMHU
MPOEKTUPOBAHUSI UM  TPOBEJIEHUs
HAYyYHOU, HAy4HO-
HCCJIEOBATEIbCKON AEATEIBHOCTH B
obnactu TmperniofiaBaHusi  (PUBMKO-
MaTEMATUYECKMX JUCLIUIUINH

Brnanets: mpuemamMum W MeTOgaMuU
paboThl ¢ HaydyHOW HH(pOpMAaIMEH,
KPUTHYECKOTO aHanm3a
uH(poOpMaLuy;

- HABBIKAMH OCYILIECTBJICHU I TIONCKA,
ordopa, CHACTEMATU3ALAN "
0000mmennss  MHpopManmK A7
NPOCKTUPOBAHUsI UM  IPOBEJCHUS

HAYy4YHOU, Hay4HO-
UCCJIEIOBATEIbCKOM IEATENbHOCTH;

- HaBbIKaMU pa3paboTKH
e/1arOrM4ecKoro IIPOEKTAa,
HAaIpaBJIeHHOI'O Ha  pelleHue
3aJaHHOM e/1arorn4eckon
po0OJIeMBbl OIupasich Ha

COBpPEMEHHbIE HAy4Hble 3HAHUS B
o0nacT (pU3MKH;

- I[pUeMaMH  IelarOrH4ecKoro
NPOEKTHPOBaHUsI 00Pa30BaTEIbHBIX
IporpaMM pa3HOTO YpPOBHSl Ha
OCHOBE  COBPEMEHHBIX  Hay4YHbIX
3HaHUM u PE3YJIbTATOB
NeJarornyeckrux UcciaeqoBaHui




3.1 CTpykTypa JUCHHMIIMHBI JJIs1 0UYHO (hopMBbI 00yUeHUSs

3. Conep:xanne qUCHUNIAHBI

3.1. Pa3zgeqan! quCOUILINHBI H BHABI 3 aHATHH

Moayns | Homep |HaumenoBanue Tembl pazaena Bcero | Aymutopus | C
pasznena paszmena 4YacoB | e 3aHATUs P
C
J |1 [JI
K |3 |P
(C
3)
1 1.1 dusnueckas DBoJoIUS (PU3NIECKUX 16 212 |0 |12
KapTUHA MUpa KapTUH MUpa.
[IpuopuretHbie
HaIpaBJICHUS
(pusnueckux
UCCJIEIOBaHUN .
1.2 ®dynpamentany | CTO, OTO KanroBas 16 2 12 10 |12
HbIE (puzuka
(puznueckue
TEOpHUU
2 2.1 dynnameHrans | Pusnka j1eMEHTapHBIX 20 4 14 [0 [12
HbIE B3anuMOJIe yactull. Teopuu
HCTBUS 00beTUHEeHU S
(pynnameHTa bHBIX
B3aUMOIEHCTBUN
22 Actpodusuka | Dsosmouusa BeeneHHOR. 18 2 {4 [0 |12
3Be3/bl U (PU3MKa 3BE3]I.
3 3.1 DJIEMEHTHI dusnKa HEJTMHEWHBIX 18 2 14 |0 [12
COBPEMEHHOMN siBieHuid. Puzuka
(puzuku KOH/IEHCUPOBaHHOTO
COCTOSIHUS
3.2 CoBpemeHHbIE CoBpemMeHHbIE METO/bI 18 016 [0 [12
(puznueckue (puznueckux
UCCJIeIOBaHUS UCCJIEIOBAHUM.
HoGenesckue npemuu no
(puzuke Havana XX Beka
Utoro 106 12 (22 10 |72

3.2. Conepxxkanue pa3jesioB JUCHUILUINHBI




3.2.1. JIekiHoOHHbBIE 3aHATHA, COJEPKaHNE H 00beM B Yacax

Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 IBOJIIOLINSA CoBpeMeHHas (pu3nyeckas KapTuHa 2
(puzmyeckux MUpa: CTPYKTypa, OCHOBHBIE
KapTUH MUpa nosioxennss. MKM, 9]1KM, KIIKM,
CEHKM.
1.2 CTO, OTO dyngameHTanbHble (PU3UYECKUE 2
teopun. CrienuaibHas Teopus
OoTHOcUTENILHOCTU. [ToHATHE MacChlI.
OO0mmas Teoprst OTHOCUTEIBHOCTH, €€
9KCIIEPUMEHTAJIbHAS TIPOBEPKA.
I'paBUTALIMOHHBINA KOJLIAIC
2 2.1 dusunka DJIeMEHTAPHBIE YACTHULIBL. 2
3JIEMEHTapPHBIX Knaccuduxkanus snemeHTapHbIx
yacTul| yactull. Teopus kBapkoB. CtangapTHas
MOJIEJIb.
2.1 Teopun Bakyym B coBpeMeHHOM (puzuke u 2
00beAUHEHNUS npupoja pyHAaMEHTAIbHbBIX
(pynnamenTanb B3auMoiercTBuid. Enunas reopus
HBIX B3aMMOJIE ¢1a00T0 M 3J1eKTPOMarHUTHOTO
HCTBUN B3aUMOJIENCTBUS. Teopust CUIBHOTO
B3auMozpencTBus. Teopuun BeIMKOro
00beIMHEHHU .
2.2 DBOJIOIUS CTpyKTypHBIE OCOOEHHOCTH U 2
Bcenennon Macitadsl BeenenHoit. Kocmosorust.
Spommonusg Beerernon
3 3.1 Ddusuka HepaBHoBecHas TepMOAMHAMUKA. 2
HEJIMHEeUHBIX Henuneitnas TepMoarHaMuKa.
SIBJICHU CuHepretuka — Teopus
camoopranuzaiuu. Henuneiinas
JVUHAMUKA — KJII0Y TEOPETUYECKOU
(puzuku
3.2.2. [IpakTHYeCcKne 3aHATHSA, COJAEPrKaHNe H 00beM B yacax
Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
pasnena (B yacax)
1 1.1 [Tpuoputernbie | OCHOBHBIE HANIPABJIEHUS B PA3BUTUH 2
HaIpaBJICHUS (puzuku BO BTOpOi nosioBuHe XX U
(pmzmyeckmnx Havaa XXI Beka: 0630p mpodieM
UCCJIEI0BaHUI COBPEMEHHOU (PU3UKU




1.2

CTO, OTO

CrneunanbHas Teopus
otHocutenbHOCTU. [Tapagokcel CTO.
O61ast Teopusi OTHOCUTEIBHOCTH, €€
9KCIIepUMEHTA/IbHAS POBEPKa.
['paBUTALIMOHHBIN KOJLIATIC

1.2

KBanToBas
Jusuka

PazButue npencraBieHuii 0 MaTepum.
AnepHas MoJeb aTOMA.
KopmyckynsipHO-BOJIHOBOW Ayan3M
BeniectBa. Bomnbt ne bpoins. [Tpunimmn
HeomnpeeneHHocTd. KBaHTOBO-
MeXaHW4JecKasi TEOpUs aToMa BOJOpo/ia

2.1

dusuka
3JIEMEHTAPHBIX
YaCTHL]

HelitprnHas puzuka u acTpOHOMHS:
COJIHEUHbIE HEUTPUHO, IIOMCKU MACChI
HEUTPUHO, JBOMHOM [3-pacnaj,
HEeUTpUHHBIE ocuLIsAuUU. KBapku u
rmooHsl. KBaHTOBas XpoMOAMHAMHUKA.
KBapk-rmoonnas riasma. [Ipobiema
TEMHOU MaTepuM (CKPbITON MacChl)

2.1

Teopun

00BeIUHEHNA
(pynnamenrtanb
HBIX B3aUMO/Ie
HCTBUI

OOm1as xapakTepuCcTHKa
(pyHIaMEHTANIbHBIX B3aUMOJECTBUI.
Bakyym B coBpeMeHHOM (pu3UKe 1
npupoja pyHAaAMEHTAIbHbIX
B3aumojencTeuil. Equnas teopus
¢1ab0r0 M 3JIEKTPOMArHUTHOTO
B3auMoJencTBUs. Teopust BEIMKOro
oobenuHeHus. CynepoObeTuHeHue.
CynepcuMMeTpusi ¥ cyneprpaBUTalys
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DBOIOLINA
Bceenennoi

CTpyKTypHBIE OCOOEHHOCTH U
macitaosl Beenennon. Kocmortorus.
Spomonusg BeceneHHoN. DBoJTonus
3emun U ee TepMOIMHAMUYECKast
cucrema. [Ipo6ieMa BO3HUKHOBEHUS

JKW3HM Ha 3eMIie

22

3Be3anl U
(puzuka 3Be3n

3Be3/1bl ¥ (pU3MKa 3B€3/1. DBOJIOLUS

3Be3/1. CBepXHOBbIE 3BE€3/Ibl, ITYJIbCAPHI

U yepHble Abipbl. KBazapsl u sapa
rajakTHUK. DBOJIIOLMS rajJaKTUK

3.1

dusuka
HEJTMHEWHBIX
ABJICHUNA

HepaBHoBecHast TepMOAMHAMUKA.
OcHOBHBIE M0JI0KEHUST HEPABHOBECHOU
TEPMOJUHAMUKU. JIMHelHast
HEPAaBHOBECHAsI TEPMOAUHAMUKA.
Henuneitnas TepMoarHaMuKa.

CuHepreTvka: UCTOpPUS, IPUHIIMIIBI,
COBPEMEHHOCTb. POJIb HEJTMHEMHOCTH B
Mpoleccax caMoOOpraHu3alum.




Henuneitnas ¢pusuka. TypOyJleHTHOCTb.
Conuronsl. Xaoc. CtpaHHbIe
aTTPaKTOPHI
3.1 dusuka KoHIe PusuKa HU3KUX TeMIlepaTyp: 2
HCUPOBAHHOTO | CBEPXTEKYUYECTh U CBEPXIIPOBOJUMOCTb.
COCTOSIHUS DK30THUECKUE MaTepuabl. Kugkne
Kkpuctajutel. Pyurepensl. HaHOTpyOKH.
Merannnyeckuil BOJOPO/I.
Ceepxtsikeinnie saapa. OctpoBa
CTaOUJIbHOCTU
3.2 CoBpeMeHHble | A9POKOCMUYECKHE METO/bl U3MEPEHUI 2
METO/IbI 9JIEKTPOMATHUTHBIX U3TTy4YEeHUI.
puzruecknx MOHUTOPUHIOBBIE CUCTEMBI.
UCClIeI0BaHUI Yckoputenu 3apsiKEHHbIX YaCTUIL U
JETEKTOPbl U3y4yeHus. MeTopl
CHEKTPOCKOIIUY C UCTOJIb30BAHUEM
9JIEKTPOMATHUTHBIX U aKYCTUYECKUX
BOJIH
32 HobGenesckue OCHOBHBIE OTKPBITUS (PU3UKH HaYaJIa 4
MIpeMuu 1o XXI Beka: 00630p mpodiem
¢uzuke Havana | coBpemenHoi pusuku. HobGeneBckue
XX Beka JaypeaTtsl 1o (hu3uKe: ooImas
XapaKTEePUCTUKA OTKPBITUH.
3.2.3. JlabopaTopHbIe 3aHATHSA, COJEPKaHNe H 00beM B Yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)

3.3. Coep:xanne MaTepnajIoB, BLIHOCHMbIX HA CAMOCTOSITEJbLHOE H3yUeHHe

Monyns | Homep | CopepxaHue MaTepualios, Bunbl camocrosiTebHON TpyaoeMKocTh
pazgena BBIHOCMMOTI'O Ha JIeATEeIbHOCTH (B yacax)
CaMOCTOSITEIbHOE
A3y4YEeHUE
1 1.1 JlocTrxeHust COBpeMeHHOM ITonroroska k 12

(puzukwy, 3BOIIOLIMS
MpeICTaBJICHUN O
3aKOHOMEPHOCTSIX

OKPY’Kalollero Mupa u
MIPOTHO3BI HA OyayIiiee
yesoBeuecTBa. OCHOBHbBIE
HaMpaBJIeHUs B Pa3BUTHU
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CEMHUHAPCKOMY 3aHSTHIO.
Pa3paboTka pparmenTa
ypOKa Ha TeMy
«AKTyaJbHbIe TTPOOTIEMBI
COBPEMEHHOM (PUBUKU»




(puzuku BO BTOpOM
nojioBuHe XX Beka: 0030p
npo0OJieM COBPEMEHHOM
(puzuku. Tpu Benukue
npoOJIeMbl: BO3pacTaHue
SHTPOINH, HEOOPATUMOCTh
U «CTpeJia BpEMEHU»;
npo0eMa UHTepIpeTaIu
Y MIOHUMAaHUsI KBAaHTOBOM
MeXaHUKH, IpodieMa

PenyKIIMOHU3MA
1.2 dyHaaMeHTaIbHbIE [ToaroroBka k 12
(uzmueckue Teopuu, Ux CEMHHAPCKOMY 3aHSTHIO.
npoOnemsl. Knaccuueckass | Pabota ¢ 3/1eKTpOHHBIMU
MeXaHUKa. 00pa3oBaTeIbHBIMU
TepmoauHamuKa. pecypcamu, COCTaBJIeHUE
Kiaccuyeckasa Kelc- 3aJaHus.
3JIEKTPOAMHAMUKA. TepmuHoornyeckas
CraTtuctiyeckasi Teopusl. padora
KBanTOoBas MexaHuKa.
KBanTOoBas
3JIEKTPOAMHAMUKA.
MecTHble pesiTUBUCTCKUE
3(ppeKThL:
I'PaBUTALIMOHHBIE BOJIHBI,
YEepHBIE JIBIPHI,
KOCMUYECKUE CTPYHBHI,
KPOTOBBIE HOPBI
2.1 Knaccudukanus [ToaroroBka k 12

3JIEMEHTapHbIX YacTUIl.
Teopus kBapkoB. KBapku
1 rmooHsl. CTaHaapTHas
mozenb. Jlanamadr
TEOpuu CTpyH. JlenToHs! u
kBapku. Kosaiiaepsl.
BzaumopeiicTBue yacTuil
IIPU BBICOKUX U
CBEPXBBICOKHMX JHEPIusiX.
DKCMEePUMEHTAIBHOE
HaOMoIeHVE
IIPOMEKYTOUHBIX
BEKTOPHBIX OO30HOB.
Hecoxpanenne CP —
MHBAPUAHTHOCTH.
Heitrpunnas ¢usuka
IToncku mMacchl HEUTPUHO.
JIBoiiHO# 3-pacma,.
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HefirpunHble ocumisimm.

CEMUHAPCKOMY 3aHSTHIO.
[ToaroroBka Kk
TECTUPOBAHMIO T10 TIEPBOMY
Monyso. HobeneBckue
naypearsl B 00J1aCTH
(pu3uKHM 31€MEHTApHBIX
YacTHIL




Ipo6Giemsl pacnaga
MPOTOHA Y CYIIIECTBOBAHUSA
MarHUTHBIX MOHOIIOJIEH.
CymnepoObeJMHEHHE.
CynepcummeTpus U
CyleprpaBUTAlIAS
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CtpyKTypHBIE
0COOEHHOCTH M MACIITAOBI
Bcenennoii. Kocmoitorus.
Dpomonys BeeneHHou.
3Be3/bl U (pU3MKa 3BE3]I.
DBOJTIOLNS 3BE3/I.
CBepxHOBBIE 3BE3/IbI,
MyJIbCaphbl U YepPHbIE AbIPHI.
KBazapsl u sigpa rajiakTuk.
DBOMIOIMS TaJaKTHK.
[Tpoucxoxnenue
CoJTHEYHON CUCTEMBI.
Teopust MpoOUCXOXACHUS
BparnieHus 3emu. Yto
TaKoO€ KU3HbL? Y CIIOBUA,
HEOOXOAMMBbIE )Tt
BO3HMKHOBEHUS U
pa3BUTHSA KU3HU HA
IU1aHeTe. Bo3HMKHOBeHME
Y pa3BUTHE KU3HU Ha
3emie. Moaenu
3pUTEILHOTO BOCIIPUSITHUS.
O BO3MOKHOCTH
CYIIECTBOBAHUS KU3HU HA
JIPYTUX TJIaHEeTax

ITonroroska k
CEMUHAPCKUM 3aHSITUSIM.
HoGeneBckue naypeatsl B

o0Js1acTi acTpo(pU3UKU
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3.1

CTpyKTypa U CIOXHOCTb
OKpY’KaloIIero Mupa.
OTKpBITBIE CUCTEMBI.

CocrosHuA, JajJeKUe OT

paBHOBECHSI.
JNuHaMUYeCcKuil Xaoc.
CamoopraHuzarusi.
Teopus katactpod u
oudypkanun. Hekoropsie
YHUBEpCaJbHbIE CLIEHApUU
nepexoja oT Nopsiaka K
JUHAMHYECKOMY Xaocy.
CrpaHHbIE aTTPAKTOPBI.
OcHoOBHbIE MMOJIOKEHUSI
HEPABHOBECHOMN
TEPMOJUHAMUKU.

Henunennas

12

IToaroroBka k
CEMUHAPCKOMY 3aHSTHUIO.
TepMuHoONOrMUecKas
padora. [ToarotoBka kK
poJIeBOI1 Urpe (mmpecc-
KOH(pepeH1Us).
CocrapiieHre aHHOTalui Ha
HAYYHYIO CTaThIO O
paccmaTpuBaemMon
npobieme, pazpadoTka
(pparmenTa 3aHATUSA
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TepMOJMHAMMKA.
Kunernueckue dazoBbie
nepexo/pl.
Camoopranuzanus,
SHTPONHUS U UH(POPMALU.
WNupopmanmonHas
€MKOCTb U SBOJIIOLUSA
OUOJIOTMYECKHX
MakpomoJeky1. Puzuka
HU3KUX TeMIIEpaTyp:
CBEPXTEKY4ecTb U
CBEPXIPOBOAUMOCTb.
CoBpemeHHbIE
MIPeJCTaBJICHUs O IPUPOJIE
Y CBOMCTBAxX
CBEPXIPOBOJSIETO
COCTOSIHUS (ITPOOJIEMBI 1
(pynnameHTanbHBIN
XapakTep).
Ceepxrekyuectb 4He. boze-
KUJKOCTb.
CBepXnpoBOAUMOCTb.
Addexr dxo3edcona.
KBanroBbiil a¢ppexT
XoJjuta. Pepmu —
Kuakoctb. Kyneposckue
napsl B cBepxTekyuyem 3He.
OpOuTATLHBII MOMEHT B
ceepxrekyueM 3He. 3He-A
— CBEPXTEKYUMI KUIKUNA
KpUCTaLT

3.2

A3pOKOCMHYECKHE METO/IbI
M3MEpeHui
9JIeKTPOMAarHUTHBIX
n3nydeHun. [ modaapHast
pamuouHTepdepomeTpusl.
MOHUTOPUHTOBBIE
CHUCTEMBI.
Tomorpaguueckre MeTo bl
(peHTreHOBCKasl,
OITHYecKas,
paauoToMorpadusi).
W3meputesnbHbIE METO/IBI
Ha OCHOBE JIEKTPOHHBIX
npuoopoB. CHcTeMbl
nepeaavu u XpaHeHUst
nHpopManuu.
KommbioTepHbie MeTOIbI

[ToaroroBka TBOpYECKOTO
IPYIIOBOrO 3a/1aHUS:
M3y4YeHHUe U MPeCTaBICHUIO
OJTHOTO U3 METO/I0B
COBPEMEHHBIX (QPU3UUYECKUX
rccnenoBanuid. Jlaypeartst
no ¢usuke 2010-2019 rr.
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00padOTKM JAHHBIX.
Yckopurenu 3apsAKeHHbIX
YaCTHULL U AETEKTOPbI
u3y4yeHus. Mertopl
CHEKTPOCKOIUU C
MCIOJIb30BAaHUEM
3JIeKTPOMArHUTHBIX U
AKyCTHYECKHX BOJIH

4. ®oH1 OLIEHOYHBIX CPE/ICTB /IS IPOBeIeHUs TEKYIeH 1 MPOMeKyTOYHOMI
aTTecTanuu 00yJamuxcs no JUCHUIIHHE

(I)OH,[[ OLICHOYHBIX CPEACTB TEKYLIETO KOHTPOJIA U HpOMC)I(YTOQHOﬁ aTrecraiiyuy 110 uToram
OCBOCHUSA NJUCHUIIIMHBI ITPEACTABJICH B IPHUJIOKCHUM.

POH[I OLIEHOYHBIX CPEICTB

5. Yue6HO-MeTOAMUECKO€e H MH( OpMAINIOHHOE 00ecneuyeHne JHCIUIIHHbI
5.1. OcHoBHas IMTEpaTypa
5.1.1. IleuaTHble N3aHNA

1. BoponoB B.K. CroiicTBa 1 nprMeHeHUe HaHOMaTepuasioB: yueo. mocooue. - Crapsiii Ockod:
THT, 2012. - 220 c. (15 3k3.)

2. T'opoynos [I.C. Beenenue B Teopuio panHeit Beenennoii. Teopust ropsidero bosbioro B3pbisa.
- 2-e u3n. - Mocksa: JIKH, 2012. - 552 c. (3 3Kk3.)

3. Okynb JI.B. JlenToHs! ¥ KBapKu. - 2-e u3A., nepepad. u pom. - Mocksa: Hayka, 1990. - 346 c.
(2 7x3.)

4. dunocodusi COBPEMEHHOTO ecTecTBO3HaHus: yueO. mocooue / nox pea. C.A. JleGeneBa. —
Mocksa: DPAUP-TIPECC, 2004. — 304 c. (10 3k3.)

5.1.2. I3nanuga n3 DbC

1. Babeukwii B.. ®usuka: reomerpusi NpOCTPAHCTBA-BPEMEHU U KJIACCUYECKash MEXaHHKa:
yueOHoe mocobue. - 2-e u3. — M.: U3narenscto FOpaiir, 2017. — 285 c.
2. Beprenec C.H. Teopernueckas ¢pusuka. KBaHTOBasi 21eKTpoJMHAMUKA: YUEOHUK. - 4-€ U3[l. —
M.: UzparenscrBo FOpaiir, 2017. — 262 c.
3. Beprenec C.H. Teoperuueckas dusuka. O0mas Teopusi OTHOCUTEILHOCTH: YUeOHUK- 2-€ U3/I.
— M.: UzparensctBo FOpaiir, 2017. — 190 c.

5.2. JlonoaHUTeJIbLHASI JJUTEpaTypa
5.2.1. IleuaTHbie N3aHNA
1. Henunelinas [UHAMUKa ¥ TEPMOJMHAMUKA HEOOPATUMBIX MPOLIECCOB B XUMHUM M XUMUYECKON

texHosoruu / .M. Kosnbiosa [u ap.]. — Mocksa: Xumus, 2001. — 408 c. (3 3k3.)
2. Caran. K. Kocmoc: DBomonus Beenennoit, xu3uu u nuBwimsanun. — Cankt-IlerepOypr:
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http://work.zabgu.ru/fos/22/22.2/%D0%A4%D0%9C%D0%9E%20%D0%911.%D0%9E.03.03.%20%D0%A4%D0%9E%D0%A1%20%D0%98%D0%93%D0%A1%D0%A4.pdf

Awmopa, 2004. — 525 c. (1 3k3.)

3. Ymamzasa X. TepmorionieBasi AMHAMUKA U KOHJEPCUPOBAHHbBIE COCTOSIHMSA / TIep. ¢ aHTJ1. — M.:

Mup, 1985. — 503 c. (2 3k3.)

5.2.2. U3panua n3 DBC

1. BaGeukuit B.J. ®dusuka: reoMmeTpusi MPOCTPAHCTBA-BPEMEHU M KJIACCHYECKas MeXaHHKa:
yueOHoe mocodue. - 2-e u3a. — M.: U3parenscto FOpaiir, 2017. — 285 c.

5.3. Ba3nl JAAHHDbIX, I/IH(t)OpMaHI/IOHHO-CHpaBO'-IHI)Ie H IMMOMCKOBbBI€ CHCTEMbI

HazBanue

Ccruika

Kypnan «Hayka n Ku3Hp»

https://www.nkj.ru/

Kganr: HaY4YHO-TIOMYJISIPHBIA
MaTeMaTU4YeCKUI KypHa

Jusuko-

http://kvant.mccme.ru

KypnHan «3HaHue-cuia»

http://znanie-sila.ru

«M3BecTus HayKu»

https://iz.ru/rubric/nauka

Kypuan «Hayka B Poccun»

http://www.ras.ru/publishing/nauka.aspx

6. [IepeyeHsb MPOrpaMMHOr0 00ecneYeHust

[Tporpammuoe obecnieuenne odmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"MeralIpo".

[TporpammHOe obecriedeHne CrenuaaTbHOrO Ha3HAYCHUSI:

7. MaTepHajbHO-TEXHNUYECKOE 00ecnedeHne 1 CIUNIMHBI

HanmeHoBaHMe OMENIeH!H /151 TPOBEACHHUS
yueOHbIX 3aHATUN W U1 CaMOCTOSTENILHOM
paboThl 0OYYAIOIIMXCS

OcHaleHHOCTh CHeUNAIbHBIX TIOMEIIEHUN 1
MOMEIIEHUH JIJIs1 CAMOCTOSITENTbBHOU PadOThI

VyeOuble ayauTopuu il TPOBEAEHUS
3aHATAN JIEKIIMOHHOI'O THUITA
V4yeOHble  ayaWTOpUW IS TIPOBEICHUS

MPAKTUYCCKUX 3aHATUI

VyeOHble ayauTOpUM AJisi TPOMEXKYTOUHOM
aTTecTalyu

CocrtaB 060py10BaHMSI ¥ TEXHUYECKUX CPECTB
oO0y4yeHHs] yKazaH B Tacropre ayIuTOpPUH,
3aKperIeHHOW paclucaHueM Mo (akynabTeTy

VyeOHple  ayquTOpUM IS KYPCOBOTO
NPOEKTUPOBAHUSI(BBIIOTHEHH ST KYPCOBBIX
pabor)
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CocrtaB 060py10BaHNsI ¥ TEXHUYECKUX CPECTB
oO0y4yeHHs1 yKazaH B TAacropre ayIuTOpPUH,
3aKperIeHHOW paclucaHueM Mo Kadenape




VueOHble aymuropud ISl NIPOBECHUS
I'PYIIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTALUI

V4eOHble ayTUTOPUM IS TEKYIIEH aTTeCTaluu

8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUA IO OPraHn3allui U3YyYeHUA QU CIHUIIIINHbI

Oo6mme MeToaruecKre peKOMEeHJAIMH 110 N3YUYSHUIO AUCIATUIAHBI
[pakTrka npenogaBaHusl TUCIUIUTUHBL IEMOHCTPUPYET TOT (PaKT, YTO, HECMOTPSI Ha JIOCTYITHOCTb
HeoOxomuMor WHGpOPMAIMK 10 AWCHUIUIMHE (HIMYne Y4YeOHUKOB, YYEOHBIX U y4eOHO-
METOJIMYECKUX MOCOOMI U TnedaTHOM Buje, B DBC, BO3MOXHOCTh MOTyYeHUsT UHGPOPMALIUU U3
pPEeCypcoB CETM MHTEpHET W T.J.), CEpbe3HbIe 3aTPYAHEHHS Y MaruCTPaHTOB BBI3BIBAIOT AHAIN3,
CHHTE3, CUCTEMaTHU3allis MaTepralia, a TAkKe BbIJIeJICHUE B HEM MPUHIIUITUATBHBIX M CYIIIHOCTHBIX
ACTIEKTOB, OTBEYAIOIIMM COBPEMEHHBIM HAyYHBIM KOHIIETIIIUSM 1 MOJXOJaM.
B cBs13u ¢ 3tiM 17151 3(pHEKTUBHOTO OCBOEHUSI MaTepHrasa JUCIUTUIMHB HEOOXOIUMBIM SIBJISICTCS
BBITIOJTHEHHE CJIEYIONIUX TPeOOBAHUI:
- o0s3aTeNIbHOE TOCEIEHNE BCEX CEMUHAPCKUX W TMPAKTUYECKUX 3aHSITUH, CHOCOOCTBYIOIIee
CHCTEMHOMY OBJIAJICHUIO MaTEPHUAJIOM Kypca;
- BCE BOITPOCHI COOTBETCTBYIOIIMX Pa3/IeiOB M TEM I10 TUCHUILIMHE HEOOX0IUMO (PUKCUpOBaTh (Ha
TMOOBIX HOCUTENSIX MH(OPMAIHN);
- 00s13aTe/IbHOE BBITMIOJIHGHUE JIOMAIIHUX 33JlaHUil  SIBJISIETCSl BaXHEWIIMM TpeOOBaHUEM U
ycioBreM (POpPMHUPOBAHUS LIEIOCTHOTO M CUCTEMHOTO 3HAHHUS 10 AUCIUTUINHE;
- 00513aTeJIbHOCTD JIMYHOW aKTUBHOCTH KaXJJOr0 MaruCTpaHTa Ha BCEX 3aHATHSIX 10 JUCIUILIIMHE;
- B CJIy4asiX HESICHOCTH KaKHMX-JTMOO BOIIPOCOB, OOCYKIAaeMbIX Ha 3aHSATHIX, HEOOXOJUMO 3a]aTh
COOTBETCTBYIOIIME BOIIPOCHI MPETIOJIABATENIO, @ HE OCTABJIATh UX HEMOHSATHIMU;
- B CJIy4yasiX MPOIYCKOB 3aHATUN MO YBOKHUTEIbHBIM MPUIMHAM MArucTpaHTaM MpeaoCTaBIsIeTCs
NIPaBO MOJTOTOBKM U TPEJICTABICHUS 3a/IaHUi M OTBETOB Ha BOMPOCH M3YYEHHOTO MaTepHaa, C
pacyeToM Ha TIOMOIIIb MPEToIaBaTeNIs B €0 YCBOCHUH;
- B CJlyyasX MpPOMYCKOB O€3 YBaKHUTEJIbHOW NMPUYMHBI MAruCTPaHT OOSI3aH CaMOCTOSITEILHO
W3YUYUTh COOTBETCTBYIOIINI MaTepHa;
- HEOOXOIMMBIM YCJIOBUEM SIBJISIETCSI CAMOCTOSITENIbHOCTh U MHUIIMATUBHOCTh MAaruCTPAHTOB TPU
KOHTpoJie Habopa OaJUIOB MO AUCHMIUIMHE IJIs YCHENIHOTO MPOXOXKIEHUS MPOMEXYTOYHOM
aTTecTalluu.

[Mopsinok opraHU3aluy CaMOCTOSITEIBHOW PaOOThl MAarMCTPAHTOB

CamocrosiTesibHast padoTa MaruCTPAHTOB Tpe/Iojaraer:

- CaMOCTOSITEJIbHBIN TOMCK, 00paOOTKy (aHaiu3, CUHTE3, O0OOINEHHE M CUCTEMATU3AIMIO),
a/IanTayio HeoOXOAMMOM 10 JUCITUTUIMHE UH(pOpMAINN;

- BBIMIOJIHEHHE 3aJaHUI 1JI1 CAMOCTOSTEIbHOU PadOThI;

- W3yYeHHE U YCBOGHHUE TEOPETUUYECKOr0 Marepuasa, MpeJCTaBIEHHOT0 B COOTBETCTBYIOIIUX
JIUTEPATypPHBIX UICTOUHUKAX (PeKOMEHayeMasi OCHOBHAS U JIOTIOJIHUTEIIbHAS JIMTepaTypa);

- CaMOCTOSITEJIbHOE U3YUYEeHUE OTJE/IbHBIX BOIPOCOB Kypca;

- MOATOTOBKA K MPAKTUYECKUM M CEMUHAPCKUM 3aHSITHSIM, B COOTBETCTBUM C PEKOMEHAAIUSIMU
npernogaBatesisi  (BBIIIOJIHEHWE KOHKPETHBIX 3aJaHWil, COOTBETCTBYIOIIME OpPraHU3allMOHHbIC
JIEVICTBUS U T.11.).

Kak mpaBuiio, opraHu3aiust CaMOCTOSITEIbHOM padOoThI TIpeAIoIaraeT:

- IOCTAHOBKY 11eJIH;

- COCTaBJIEHUE COOTBETCTBYIOIIETO IJIaHa;

- TIOUCK, 00paboTKy MH(pOpMaIIUy;
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- IPe/ICTaBJIEHUE Pe3yJIbTaTOB paOOTHI.

Metoauueckue peKOMEHAAlMU MO OTIAENbHBIM BUAAM Y4eOHO-TIO3HABATENbHOW JesTeIbHOCTU
CTYJICHTOB

Mertoanyeckre peKOMEHJAINUMY TIPY TIOATOTOBKE K MTPAKTUUYECKUM 3aHATHSM

st noBbieHus1 3(pHEKTUBHOCTU MPOBEICHUS MPAKTUYECKUX 3aHSITUNA HEOOXOIUMO YUUTHIBATDH
BCE PEKOMEHJIAIlMU 10 MOJArOTOBKE K HUM, KOTOPBIE JIAlOTCS MperojiaBaTteieM B Hauajie KakIoro
Moayssl ((POPMYIUPYIOTCSI COOTBETCTBYIOIIME 3a/1aHUs, TPOOJEMHO-OPHUEHTUPOBAHHbBIE BOMPOCHL,
MPEJICTABIAIOTCS PEKOMEHJAIMU 10 METOAMKE OpPraHu3allui Pa3jIMYHbIX (OPM TPOBEICHUS
3aHATHA © T.J1.). OnpeneneHHble ¢GOpMbI M MeToAbl pabOThl Ha 3aHATHSIX TpeOyIoT
IIpeBapUTEIILHON CaMOCTOSITeJIhHOUM TIOATOTOBKM MAarvCTPAHTOB (HAlipuMep, BHYTPUTPYIIIIOBAs 1
MEKTPYIIIOBasi AUCKYCCUU, POJIEBbIE UI'Pbl, TOJrOTOBKA UTOTOBOTO CEMECTPOBOTO MPOEKTa U T.1.).
[Toatomy HeoOXoauMoO (PUKCUPOBATh BCEe PEKOMEHIAIMM IPEroAaBaTeNisi 1O IMOJArOTOBKE K
3AHATHIM.

s 3(pdeKTHBHOrO OCBOGHUs Marepuaga TUCHUIUIMHBL B XOje TMPAKTHYECKUX 3aHATHM
HEOOXOIMMO BBITIOJIHEHUE CIISYIOIINX TPeOOBAHUIA:

- YEeTKO TIOHMMAaThb IeJId TMPEACTOSIMX 3aHATUNA  (TpeABapuTeabHO  (hOPMYIUPYIOTCS
nperoaaBaTesem):

- BJIQJIETh HABBIKAMHM TIOUCKA, OOPaOOTKH, aIaNTAlli! U TTPEe3eHTAIMK HEOOXOIMMOro MaTepHraia;

- yMeTb 4eTko (hOpMYyIUpOBaTh M OTCTaMBaThb COOCTBEHHBIM B3IJISII HAa paccMaTpUBaeMbie
poOJIEeMHBIE BOMIPOCHI, KOTOPBIA HEOOXOIUMO TIOJKPETUIATh aICKBATHOW apryMeHTaIueH;

- YMETb BBIAEIATh U (POPMYJIMPOBATH MPOTUBOPEYUHUS IO PACCMATPUBAEMBIM MpoOIeMaM, MOHUMAS
MX UCTOYHUKU;

- BJIQJIETh HABBIKAMM ITyOJIMYHOTO BBICTYIUIEHHUSI (JIOTMYHO, SICHO M JIAKOHWYHO W3JIaraTb CBOU
MBICJIM; aJ€KBaTHO OIIEHMBATh BOCHPUSTHE U TMOHUMAaHHWE CIyHIaTeJssMU TMPeCcTaBIsIeMOro
MaTepuasia; OTBeYaTh Ha 3aJaBaeMble BOMPOCHI; MPUBOAUTH AalleKBaTHblE M YOeouTesIbHbIe
apryMeHTHI B 32Ty CBOEH MO3UIMU U T.]1.);

- YMeTb KPUTHUYECKU OIICHMBATh COOCTBEHHbIE 3HAHUS, YMEHHUS] M HABBIKM B JUHAMUKE B
CpPaBHEHUM C TAKOBBIMH Yy APYIMIX, C IEJIbI0 PACKPBHITHS JONOJHUTEILHBIX BO3MOKHOCTEH WX
pa3BUTHS;

- TIPY TIOJITOTOBKE K 3aHATHSAM 00s13aTeIbHO M3YUUTh PEKOMEHIyeMYIO JINTePaTypy;

- OLICHUTH PA3JIMYHbIE TOUKU 3pEeHUsl Ha MPOOJIeMHbIE BOMPOCHl HECKOJIBKUX MCCIIEAOBaTENEN, a He
OTrPaHMYMBATHLCS PACCMOTPEHUEM TTO3UIIMU OJTHOTO aBTOPA;

- npu (GOpMYyIUPOBKE COOCTBEHHON TOYKU 3pEeHUs] NpPeAyCMOTpeTh YOeIuTeNIbHyl0 ee
apryMeHTaIUI0 ¥ BO3MOXXHOCTh BO3HUKHOBEHHSI CIIOPHBIX CUTYAITHIA;

- BHaJeThb HaBbIKaMU pPabOTHl B KoOMaHjAe (TMpU BHINOJIHEHUM OINPEETIeHHBIX 3aJaHuM,
TIperoiaraimmx padoTy B MUKPOTPYIIIAax, TP MPOBEJACHUH POJICBBIX UTP, TUCKYCCHI U T.J1.).
CemMuHap — BUJI MPaKTHUECKUX 3aHATHUH, MPEIyCMATPUBAIONIUNA CaMOCTOSATENBHYIO MPOPAOOTKY
MarucTpamM COJepKaHUs YYeOHON IUCHUIUIMHBL W TOCTEIYIONUM IpE/ICTaBIeHUeM U
00CYyKJeHUEM pe3yJIbTaTOB TOro M3ydeHus (B pasnuuHbiX dopmax). CeMUHApH TPEACTaBISIOT
co00i1 cBOEOOpa3HBIl CHHTE3 TEOPETUYECKOW MOJATOTOBKH CTYAEHTOB C MPAKTUYECKOH, OCHOBY
KOTOPOTO COCTaBJISIET CUCTEMAaTHUECKasi CAMOCTOSITENIbHASL YUeOHO-TI03HABaTeIbHASL eI TeJIbHOCTD
MarvcTpaHToB.

Mertoanyeckue peKOMEeHJAINUMY TIPY TIOATOTOBKE MHIUBHUIYaTbHBIX COOOIICHUI (JIOKTaJ0B)
JlaHHBIA BHJ Y4eOHO-TIO3HABATEJbHOW JIEATEIILHOCTU TPeOyeT OT MaruCTPaHTOB JOCTATOYHO
BBICOKOTO 0a30BOTO YPOBHSI ITOATOTOBKH, OOJIBIIOW CTEIIEH! CAMOCTOSTEILHOCTH M LIEJIOro psijia
YMEHWIA M HAaBBIKOB CEPhe3HON MHTEJUICKTYJIbHON PadOTHI.
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Pabora 1o mojarotoBke WMHAWBUAYaTbHBIX COOOIIEHWH W JOKJIAIOB MPEAIoJaraeT JOCTaTOYHO
JUTMTEJIbHYI0 CHCTEMHYI0 Pa0OTy CTyJeHTa, a TaKXkKe B Cllydae HeOOXOAUMOCTH KOHCYJIbTaTUBHYIO
MIOMOIIIb MpenoJaBaTessl.

Pabora 1oyrkHa OBITH TIIATEIBHO MPOIYMaHa, CIUIAHUPOBAHA U pa3jie/ieHa Ha COOTBETCTBYIOIINE
9Tarbl, KAXbIi U3 KOTOPBIX TPeOYET LIENOro psiia Onpeae/ieHHbIX YMEHUI U HABBIKOB:

- onpezaejicHHe W (OPMYJIMPOBKA TeMbl COOOIIEHUs WM JOKJIaaa (JIMOO OCMBICIIEHUE TEMBI,
chopMyIMpOBaHHOM MpenoaBaTeaeM B COOTBETCTBYIOLINX CIydasix);

- COCTaBJIeHHWE TUIaHA C MCIOJIb30BAHWEM aHAIM3a, CHHTE3a, OOOOIEeHUs] U JIOTHKU MOCTPOSHUS
U3JI0KEHUsI MaTepuaa;

- ompejie/ieHre UCTOYHUKOB MH(DOPMAITUH;

- paboTa ¢ UCTOUYHMKAMU Hay4YHOU MHpopMaluu (mogdop, aHanus3, 0000IIeHe, CUCTEMATH3aIIUs,
ajanTauys v T.1.);

- (popmysIIpOBKa OCHOBHBIX OOOOIICHUHA M BBIBOJOB MO pe3yJbTaTaM aHaIu3a W3yYEHHOT'O
MaTepuaa.

CTpyKTypa cooOIeHus (JI0KI1aaa) MOXeT 0OOCHOBAHHO BapbUPOBATh, HO B OOJIBIIIMHCTBE CITy4YaeB
OHa TIpearojaraeT HaJIu4he CIeAyIONIMX YacTei: BCTYyIUIeHUs (00O3HAuUeHWe AaKTyaJbHOCTU W
MOCTAaHOBKA MpOOJIeMbl), OCHOBHOW 4YacTu (0030p pa3iMyHBbIX TOYEK 3peHHsl Ha mpolieMy u ee
pemeHue), 3akiaoueHHs  ((pOpMYyJHUPOBKA  COOTBETCTBYIOIIMX  OOOOIIEHWH,  BBIBOJOB,
NPEarnoNoKEHN M TEepPCHeKTHB), a B COOTBETCTBYIOLIMX CIIydasX — MEepPedHs] HUCMOJIb3YeMbIX
WCTOYHUKOB MH(MOpMAaIUu.

Mertoandeckre peKOMEeHJAIUY TI0 TIOATOTOBKE K JUCKYCCHU

JlucKyccus BhICTYNaeT BaXXHEUIIIMM CPeCTBOM aKTUBU3AIIUY TIO3HABATENLHOM JiesiTeNIbHOCTU. Kak
METOJ] aKTMBHOTO OOYyYeHUsI JUCKYCCHS MOXET WCIIOJIb30BaThCs KaK B paMKax TPaJUIIMOHHBIX
(pa3BepHyTasi Oeceia, cucTemMa OKJIagoB U pedeparoB), TaK U HOBBIX (POPM MPaKTUYECKUX
3aHSITUN (aHAIM3 KOHKPETHBIX CUTYAIWi, POJieBas UI'Pbl, KPYTJIBIA CTOJ U T.1I.).

Beigensiercsi ocobast ¢dopma CEMHMHAPCKOTO 3aHSTUS — CEeMUHap-AUCKyccus. Pazmuyaior
CJIeIyIoIIHe Pa3HOBUAHOCTH CEMUHAPA-IUCKYCCHU:

1. TTo 06beMy OXBaThIBAEMOI'0 MaTepHraa:

- (hparMeHTapHbIEe UCKYCCHH («MUHH-AUCKYCCHN») (TpeHa3HAYCHHBIE JJIs1 OOCYKIEHUS KaKOro-
TO KOHKPETHOTO BOIPOCA U 3aHUMAIOIINE, KK MPABUIIO, OMPE/IeICHHYIO YaCcTh 3aHATHUSA);

- pa3BepHyThIe TUCKYCCHU (ITOCBSIIIEHHBIE U3YUEHUIO pa3jelsia (TeMbl) B 1IEJIOM, OXBaTHIBAIOIINE
OJIHO WJIM HECKOJIbKO 3aHSITUI);

2. I1o peanbHOCTH CYIIECTBOBAHUS YYACTHUKOB:

- peasibHbIe (TIpeArnoarapIye ooeHne C pealbHbIMA yYaCTHUKAMHU);

- BooOpaxaeMble (Ipearoiaramiiyie OOMeHre ¢ BOOOpakaeMbIM OMNIIOHEHTOM (MHCIEHMPOBKA
cnopa)).

Opranu3anus AUCKYCCUH MPEATIoJIaraeT mocJieIoBaTeIbHOCT OINpe/IeIeHHBIX TAIOB: TOATOTOBKA
JIVCKYCCUU; TIPOBEIeHNEe AUCKYCCUU; aHAJIU3 UTOTOB AUCKYCCHUU.

CaMbIM BaXHBIM 3TAIIOM TIPU 3TOM SIBJISETCS MOJArOTOBKA K JUCKYCCHHM, T.K. BCE MOCIIEAYIOIIre
9Tarbl OMNpPENeNsAIoTCS UMEHHO KayecTBOM Ipe/IBapUTeIbHON MoaroToBku. IloaroroBka k
JMICKYCCHH, KaK MPABIJIO, BKJIIOYAET CIIeAYIOIIHe COCTABJISIONINE:

- olpeleNeHue TeMbl JUCKycCMM (TeMa MOXeT ObITh 3aJaHa MpernojaBaTesieM, a TaKke
00CYKIATbCS W BHIOMpAThbCS B TIpollecce M3YYeHUs MaTepuasia [0 KPUTEPUSM HaIAYMS
MPOTUBOPEUUii, MPOOIEMHO-OPUEHTUPOBAHHOTO XapaKTepa MPU BHICOKOHN aKTyaJbHOCTH, HAyYHOI
Y COIMAJIbHOM 3HAYMMOCTH);

- ompelesieHHe TpeAMeTa JUCKyccMH (C TeM, 4YTOObl He MOTepsTh BpeMsi Ha OOCYykKJeHHE
BTOPOCTEIIEHHBIX aCIIeKTOB IPOOJIEMBbI);

- olpeiesieHue 3a7a4 JUCKYCCUU (IJ1s1 OpraHu3alvy IeJIeHalpaBIeHHOCTH, pa3aesieHus (pyHKIUI
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YYaCTHUKOB JIMCKYCCHU, SKOHOMUH BPEMEHH).

HOHFOTOBK& K OUCKYCCUM OOJIKHA Ipeamnojaratb MHAWBUAYAJIbHBIC U I'PYIIIOBBIC KOHCYJIbTALIUH,
npeHa3HauYeHHbIe JUTsSl 3aJIaHusI [IeJICHATIPABICHHOCTH JUCKYCCHHU, a TakKke — /ISl aKTHBU3AIUU
CaMOCTOATEIbHOM paboOThl CTyAeHTOB. [lpu 3TOM mperojaBaTesiio HEOOXOAMMO u30eraTh
JETAJIbHOTO Pa3bsICHEHUS COACPKAHUs IPOOJIEMBI, T.K. B 9TOM ClIy4ae He O 4yeM OyJeT CIIOpHTh, U
JMCKyccusi OyaeT copBaHa. 3ajiaya MpernojaBaTesis J0/UKHA COCTOSITh B HEHABS3UMBOW MOMOIIU
y4acTHUKaM OyfayIied AUCKYCCUM B OIpPEAeICHUH HAaJTW4Msi MPOTUBOPEUMBBIX TOUYEK 3PEHHUST Ha
paccMarpuBaeMylo MpoOsieMy, MOPEKOMEH/IOBAB M3YYUTh MEePBOMCTOUYHMKHM U JIOTIOJHUTEIBHYIO

JUTEPATYPYy.

Mertoauueckue peKOMEHJAlMH 110 MOJATOTOBKE K BHIIIOJHEHHIO POEKTa

MeTo/ MPOEKTOB — 3TO CIOCOO JAOCTHKEHUS TUIAKTHUECKHX IIeJIell Yepe3 JAeTalbHYI0 pa3padoTKy
npoOieMbl, KOTOpas JIOJUKHA  3aBEpLUMTbCS  peajibHbIM  MPAKTUYECKUM  pe3yJIbTaToM,
NIPE/ICTABJICHHBIM TEM WJIM WHBIM 00pa3oM. [JaHHBII METO OPUEHTHPOBAH HAa CAMOCTOSITEIbHYIO
JeATeIbHOCTb CTYJEHTOB, KOTOPOIl OHM 3aHUMAIOTCSI B TEYEHHE ONPEIeIEHHOTO OTPe3Ka BpeMeH!
(Hanmpumep, cemecTpa).

MeToa IpOEKTOB MPEAIoJIaraeT ONnpee/IeHHYI0 COBOKYITHOCTb Y4eOHO-TI03HABATEIbHBIX TIPHEMOB,
MIO3BOJISIOIIMX PEIIUTh Ty WIM HUHYI0 TPOOJeMy B pe3ysbTaTe CaMOCTOSITETbHBIX NEHCTBHNA C
00s13aTeJIbHOI Tpe3eHTalueil 3TuX pe3ysabTaroB. OYEeBUAHO, YTO KOPPEKTHEEe IOBOPUTh HE O
MeTO/Ie MPOEKTOB, 2 O COOTBETCTBYIOIIEH TEXHOJIOTHH, BKJIIOYAIOMIEH B ceOs IEeJIbId KOMILUIEKC
UCCIIEI0BATEIbCKUX, IOUCKOBBIX, TPOOJEMHBIX METOJJOB, TBOPUYECKUX IO CBOEH CYTH.

TpeboBaHUsI K UCTIOJIL30BAHUIO METO/IA TPOEKTOB:

- BKJIIOUCHHE MPOEKTA B yUeOHbIH (YUeOHO-BOCITUTATEIIBHBIN) TIPOLIECC;

-  HaJd4yhe 3HAYMMOM B HAyYHOM U COIMAJBHOM IUTaHE TpoOIeMbl, Tpelylomien
UCCIIEI0BATEIbCKOTO MOMCKA JI51 €€ PeLIeHus;

- TeOpeThYecKasi, IpakTU4ecKas, o3HaBaTe/IbHAs 3HAYUMOCTb MPEAIOJIATaeMbIX PE3YJIbTaTOB;

- CAaMOCTOSITe/IbHAS JIeATEIbHOCTh CTYIEHTOB;

- CTPYKTYPHPOBaHUE COJEPKATEIbHOU YaCTH MPOEKTa (C BbIIEIEHUEM MOITANHbBIX PE3YJIbTATOB U
pacrnipeziesieHueM (PyHKLIUKA YYACTHUKOB);

- ompeesieHHe MEeTOJOJOTUH HCCIeOBaHUs (IIOCTaHOBKA MpoOseMsl, (hOPMYIMPOBKA IIEJIH,
TUNOTE3bl, 3324, ONpeesIeHle METOAOB U T.[1.);

- BbIJIEJICHUE U OIICHKA HEOOXOMMBIX YCJIOBUH ISl peau3aliuy MPOeKTa;

- HAJIMYME Y yYaCTHUKOB I'PAMOTHOM MUCbMEHHOH peuu;

- opopMJIEHHE U MPE/ICTaBIEHUE PE3YJIbTAaTOB;

- QHAJIM3 MOJIyYEHHBIX Pe3yJIbTaTOB, OJBEICHE UTOTOB, (POPMYJIMPOBKA BHIBOAOB.

Mertoauka paboThl HaJi IPOEKTOM:

- BbljIeJIeHUE MTPOOJIEMBI;

- IOCTAHOBKa LIEJIH;

- (popMyIpOBKa TEMBI;

- onpefiesieHe KOJIMYeCTBA YYaCTHUKOB;

- olpeJieIeHre U pacrpe/ieneHre (PyHKIMM (B COOTBETCTBUM C 3a/ja4aMm);

- camMocTosITebHAs pab0Ta YIaCTHUKOB IPOEKTA B COOTBETCTBHH C 3aJa4aMy U (DyHKIIUSIMHU;

- IPOMEKYTOUHbIE 0OCYK/ICHUsI Pe3yJIbTaTOB U 3aJaHH;

- opopMIIeHHE Pe3yJIbTaTOB MTPOEKTA;

- IPe3eHTALMs 1 3alKTa IPOEeKTa;

- 00CyXkJeHHEe W aHaJIM3 TIOTYyYEHHBIX pe3yJIbTaToB (C BBIJEJCHHWE CHIBHBIX U CIaOBIX CTOPOH
IPOEKTA, YCIIEXOB U OIIMOOK);

- (hopMyIMPOBAHUE BHIBOJIOB.

OO01me KpUTEpUH OLICHKU TPOEKTa:
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- aKTYaJIbHOCTb MTPOOJIEMBI;

- HOBU3Ha UH(OpMaIUY;

- TIOJIHOTA ¥ TTyOMHA TPOHUKHOBEHUS B IIPOOJIEeMY;

- KaYeCTBO IPE/ICTABJIEHHOIO MaTepuala;

- IPUBJIEYEHUE 3HAHUI U3 PA3JIMUHBIX HAyYHBbIX 00J1acTe;

- YCTaHOBJICHUE MEXIIPEIMETHBIX CBSI3€il;

- CTeIleHb aKTUBHOCTb KaX/JJOr0 YUaCTHHKA MTPOEKTa;

- KOJUIEKTUBHBIN XapaKTep NPUHUMAEMBIX pEIlEeHUIA;

- XapakTep B3aMMOJIEHCTBHS B IPyIIIIE;

- YMEHHUE apryMEHTUPOBAThb U JIe1aTh BHIBObI;

- KyJIbTypa peuu;

- UCTIOJIb30BAHUE COBPEMEHHBIX CPEACTB MPECTaBICHUS PE3YJIbTATOB IIPOEKTA;

- 3cTeTUKA 0POPMIIEHUSI PE3YJIbTATOB MPOEKTA;

- YMEHHUE OTBEYaTh Ha BOIPOCH! OIIIOHEHTOB.

IMomuMo OOLMX KpUTEpHEB B KaKJIOM KOHKPETHOM CJlydyae NOJUKHBI BBIIENATHCS M YACTHBIE
KPUTEPUH OLIEHKH, OPUEHTUPOBAHHBIE HA KOHKPETHBIE AUAAKTUUECKUE LIEJIH.

BaxHelmmM acrekToM B - peajM3alliM  METOJa IPOEKTOB  SBJISETCS  COTPYAHUYECTBO
nperojaBaTesisi U y4aCTHUKOB IPOEKTA.
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PazpaboTumk/rpynmna pa3padOTIMKOB:
Cgernana E¢pumoBHa CrapocTiiHa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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