MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUS POCCUNCKOU
OEJIEPALIMN
deniepasibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
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PABOYAA NTPOTPAMMA INCIAITJIMHBI (MO Y JIA)

B51.0.03.01 Bonpocsl coBpeMeHHON (pU3UKU
Ha 72 4yaca(oB), 2 3aueTHHIX (bIe) eTUHUII(bI)
1Tl HATIPaBJICHUS IMOATOTOBKY (cniermaibHocT) 44.04.01 - [Tegarormueckoe odpa3zoBaHue

cocraBjieHa B coorBercTBUU ¢ ®PI'OC BO, yTBEpkI€HHBIM TPUKA30M
MunrctepcTBa 0Opa3oBaHus M Hayku Poccuiickont ®epepanuu ot
« » 20 r. No

[Tpodrs — CoBpeMeHHOe ecTeCTBeHHOHayuHOoe oOpa3oBanue (11t Habopa 2024)
dopma oOyueHust: 3a0uHast



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;
OBJIAJICHNE METO/IaMH €CTECTBEHHOHAYYHOH AeSTeNbHOCTU. JIMYHOCTHBIE: ® pa3BUTHE CIIOCOOHOCTH
K JIOTUYECKOMY, aHAJMTHYECKOMY, KPUTHYECKOMY MBIILUICHHIO HA OCHOBE (PM3HMKH KaK y4eOHON
JUCUUIUIMHBI, * (POPMUPOBAHUE TOTOBHOCTH K CAMOPA3BUTHUIO, B3aMMOJEUCTBUIO C KOJUIETaMH, K
paboTe B KOJUIEKTUBE; * (POPMUPOBAHHE JIMYHOU OTBETCTBEHHOCTU B MPUHATUY PEILICHUH.

3anauv N3yyeHus TUCIUILIMHBL:

1. PackpbITh 0COOEHHOCTH COBPEMEHHOTI'0 STamna pa3BUTHs HayKu (pusuku. [IpogeMoHCTpUpoBaTh
(byHIameHTaIBbHBIN XapakTep MpodsieM, Ha KOTOpBIX ceroqus ¢okycupyercs ¢usuka. 2. Co3naThb
KOHLENITYaJlbHyl0 ©a3y miast paboTel B oOnactu coBpeMeHHOW ¢usuku. 3. CrocoOCTBOBATH
(bopMupoBaHMIO  HAaBBHIKOB  aOCTPAaKTHOTO  MBIIUICHHWS, aHadW3a, CUHTE3a, Pa3BUTHUIO
OOILEKYJbTYPHOIO YPOBHSI MaructpaHToB. 5. CrnocodcTBoBaTh (POPMUPOBAHUIO HABBIKOB aHAJIN3a
Pe3yJIbTaTOB HAYUYHBIX UCCIEOBAHMIA, YMEHUI TPUMEHSTD MOJyYSHHBIE PE3YJIbTATHI P PEIICHUH
KOHKPETHBIX HAyYHO-HMCCJIEOBATENbCKUX 33/1a4, CAMOCTOSITENIBHO OCYIIECTBIISATh HAy4HOE
uccienoBanue. 6. CriocoOcTBOBaTh (POPMUPOBAHUIO TOTOBHOCTH MAarkCTPAHTOB K MCIIOJIb30BAHHIO
3HAHWI COBPEMEHHBIX TPOOJIeM HayKH-(PU3MKH MPU PEIIeHnH TPO(eCCHOHAIBHBIX 3a/1a4.

1.2. MecTo aucuuniannsl (MoayJsi) B crpykrype OII

Hucuummuaa 51.0.03.01 «Bormpockl coBpeMeHHON (PU3MKK» OTHOCUTCS K 0053aTeNIbHOM 4acT,
(opmupyeMoit ydyacTHHKamMu 0OOpa30oBaTeJbHBIX OTHOIIEHWH. B cTpykType oOpa3oBaTesbHOM
nporpammsl 1o Harpasienuio 44.04.01 Ileparornueckoe o0Opa3oBaHue, MaruCTepcKas Mporpamma
«EctecTBeHHOHayuHOE 0Opa3oBaHKe» JaHHAs AUCLMIUIMHA BXOIUT B MOAYJb «HayduHble OCHOBBI
COBPEMEHHOI0 €ecTeCTBO3HaHMs». (OCBOEHME [AaHHOM AWCLMIUIMHBI SIBJSETCA HEOoOXOJUMOM
OCHOBOM JJIs1 IPAaKTUKO-OPUEHTUPOBAHHOUN U MPO(ECCUOHATIBHON JIESITeJIbHOCTH, a TaKkKe Ke JJIs
BBITOJTHEHHSI HAYYHO-HCCIIEJOBATEIBCKON padOThl M IOArOTOBKH BHITYCKHOW KBaJTU(DUKAIIMOHHON
padoTHI.

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/IOB YUeOHOM
pPadoThI
OO011ast Tpy/I0EMKOCTh JTUCHMUIUIMHBL (MOJIYJIsI) COCTaBJIsIeT 2 3a4yeTHbIX(bie) eauHUII(bl), 72
YacoB.

Bunp! 3ausTHI Cemectp 1 Bcero yacos
OO01mas TpyI0eMKOCTb 72
AyIUTOpHbBIE 3aHATHS, B T.4. 12 12
Jlekmmonnsle (JIK) 6 6




[IpakTrueckue (CeMUHAPCKUE) 6

(I13, C3)

Jlabopatopusie (JIP) 0

CamocrosiTesbHas padoTa 60

cryaenroB (CPC)

60

dopma mpoMeRyTOUHOU
aTTeCTalluu B CEMECTpe

3auer

Kypcosas padota (KypcoBoi
npoekT) (KP, KII)

2. I[lepeyeHs MUIAHUPYEMbIX Pe3yJbTATOB 00YUeHUsI 10 JUCIHUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMH pe3yJbTaTaMH 0CBOEHHs 00pPa30BaTeJbHOIl IPOrpamMMbl

[Tnanupyemble pe3ybTaThl OCBOEHUSI 00pa30BaTeILHON

[1naHupyemble pe3yabTaThl

IIPOrpaMMBbl 00y4eHHsI IO JUCIUTUIIHE
Kon u WHauKaTOphl 1OCTUAKEHUSA JlecKpUnTOpBL: 3HAHUS, YMEHUS,
HalIMEHOBaHUE KOMIIETEHLIMH, (POpMUPYEMBIE B HaBBIKY U (WJIM) OIBIT JEATEIbHOCTH
KOMIIETEeHLIUU PaMKax JUCLMITTUHBI
VK-1 VK-1.1. BoisBusger mnpobiaeMHyo | 3HaTh: cnocoObl, MyTH BBIICICHUS
CUTyallMI0 B TIpoliecce aHanm3a | mpoOJeMHOW CUTyalluH B Tpoliecce
npoOsieMbl, ONpejeNnsieT STalbl ee | aHaau3a npoOsIeMbl
pa3pelIeHusi C y4eTOM BapUaTUBHBIX
KOHTEKCTOB. Vmerts: OIpeaesIsTh STaIbl
pa3pemnieHus! mpooIeMbl
Bnaners: mnpuemamu  BHISIBIEHUSA
NpOOJIEMHON CUTYaIN
VYK-1 VK-1.2. Haxogur, KpuUTHYeCKM | 3HaTh: MpHeMbl U METO/BI pabOTHI C
aHAJIM3UpYeT " BeIOMpaeT | mHpOpMarme, KPUTUYECKOTO
uH(oOpMalLMIo, HEoOXoAuMYyIo Ui | aHaaM3a MH(pOpPMALUU
BBIPAOOTKM CTpaTeruvl W JICWCTBHHA
O  pa3pelieHHI0  MPOOJIEMHON | YMeTh: OCylIecTBIATH TOUCK, OTOOP,
CHUTYaIIWH. CACTEMATH3ALMI0O U  0000LIeHNEe
uHpopMaluu i1 ONpeAeieHusI
QJIbTEPHATUBHBIX BapUaHTOB
pelieHus: NpoOJIEMHbIX CUTYalUid
Bnagers: mpuemamMu M MeTOJaMH
KPUTUYECKOTO aHaJIU3a
VK-1 VK-1.3. PaccmarpuBaer pazinyHble | 3HaTh:  TEOPETUYECKUE  OCHOBBI

BAPUAHTBl pEIeHUsT MPOOIIEMHOM
CUTyallil Ha OCHOBE CHUCTEMHOrO

CUCTEMHOTI'O IIoaxoaa




oaxoza, OLIEHUBAET 150
MIPEUMYIIeCTBA U PUCKHU.

YMeTb: aHamM3UpOBaTh MPOOIEMHYIO
CUTYaLIMIO KaK CHCTEMY, BBISIBJISIS €€
COCTaBJIAIIOIIME U CBS3U MEXKIY
HUMH,  OIpeleNsiTh  BapUaHThI
pelieHuss MpOOJIEMHBIX CUTYAaLH,
OLICHMBaTb UX NpeUMylIecTBa H
pUCKHU

Bnagers:  npuemMamMu  aHaiuu3a
BapUAHTOB peEIleHus1 MpodsieM Ha
OCHOBE CHCTEMHOrO MOAXOAa, C
YYETOM OLIEHKU MX IPEUMYLIECTB U
PUCKOB

VYK-1

VK-1.4. I'pamortHO, JIOTUYHO,
apryMEeHTUPOBAHHO  (OPMYJIHPYET
COOCTBEHHbBIE CYKAEHUS U OICHKH.
[IpennaraeT crpaTeruio JeMCTBUN.

3HaThb: TCOPETUYCCKUC OCHOBBI
MOCTPOCHUA JIOTUYHOI'O n
APryMEHTUPOBAHHOI'O

BBICKa3bIBaHU A, Tpe6OBaHI/IH K
Hy6HI/I‘IHOMy BBICTYIIJICHUIO

VYmers: IpPaMOTHO, JIOTUYHO,
apryMeHTHPOBAHHO (DOPMYJIMPOBATH
COOCTBEHHBIE CYXACHUS U OICHKU;
npeajiaraTb CTpaTeruio AeUCTBUN

Branets: npuemamu popMyJIMpOBKU
JIOTUYHOTO,  apryMEHTHUPOBAHHOTO
CYXJEHHUS U OLICHKU

VK-1

VK-1.5. Omnpeaenser U OUEHUBAET
MpakTUYeCKue MOCJICACTBUS
peam3anuu IEVCTBUMN 1o
pa3pelieHnIo MpoOJIeMHOM CUTYaluu

3HaTh: METOABI OLIEHKH ITOCJIEACTBAN
peleHus MpoOIeMHBIX CUTYaIUi

YmeTh: onpenensate U OLICHUBATh
TIOCJIE/ICTBHS peaTu3alluyl AeUCTBUN
MO0  pa3pelieHulo  MpoOIeMHOM
CHUTYaIMN

Bnagers: mnpuemamu, crocodamu
OLIEHKM IPAKTUYECKOW peaan3aluu
JeNCTBUIA o pa3pelIeHUIO
POOJIEMHON CUTYAITUH

OIIK-8

OIIK-8.1. 3Haer 0COOEHHOCTHU

HeJarornyeckoi JeSTebHOCTH;
TpeOoBaHUS K cyOBeKTaM
HeJarornyeckoi JesTeIbHOCTH;
pe3yJIbTaThl HAYYHbBIX MUCCIIEIOBAHUI
B cpepe MEeAaroru4eckon
JeSITeJIbHOCTH

3HaTh: - COCTOSIHME M TEHISHIINHN
pa3BUTUSL ~ MEXKIYHApOIOHBIX U
OTEYECTBEHHBIX HCCIIEIOBAHUI B
o0nactul (pU3MKH;

- poab U MecTo (PU3UUYECKOTO
00pa30oBaHUs B JKU3HU JIMYHOCTH U
oO1mecTBa

- COoAep)KaHME U  Pe3yJIbTaThl




UCCIIEIOBAHUI B obsactu
COBPEMEHHOHN (PU3UKU C TEbI0 UX
UCTIOJIb30BaHM S npu
MPOEKTUPOBAHUH COOCTBEHHOM
e Iarorn4eckom JeSITeIbHOCTU

OLCHKMW KadeCTBa MW PE3YJILTATOB
NEJarort4eCKux MnpocKTOB

OIIK-8

OIIK-8.2. VYmeerT WuCHIOJB30BaATh
COBPEMEHHbIE cIielIaJIbHbIE
Hay4YHBIE 3HAHUSA W PE3yJbTAThI
UCCIIeIOBaHUM /1711 BRIOOpa METOI0B
B IeJaroruyeckou nesTeJIbHOCTH

Ymers: - BBIJICTIATD "
CUCTEMATU3UPOBATH OCHOBHbIC UJIEH
U pe3ysbTaThl MEKIyHAPOIHBIX U
OTEYECTBEHHBIX HCCJEJIOBAHUN B
obmacTv (pU3MKH;

- OCYIIECTBJIATh IEAArOrMYecKoe
HeJiernolaraHie 1M pemarh 3aJadu
npodeCCUOHATbHOMIIEAArOTUYECKOM
NeSITeTbHOCTU Ha OCHOBE
CHELUATbHBIX HAYYHBIX 3HAHUU B
obacTv (pU3MKH;

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

OIIK-8

OIIK-8.3. Bnageer Meromamu,

dopmamu u CpeAcTBaMuU
Ne/1arOrn4ecKon JeSATeNIbHOCTH;
OCYIECTBJIIET WX  BHIOOp B
3aBUCUMOCTH oT KOHTEKCTa

npoecCUOHAILHOM IESITEIbHOCTH C
Y4E€TOM  pe3yJIbTaTOB  HAYYHBIX
HUCCJIEJOBAHUN

Branets: - HaBbIKaMM pa3paOOTKU
NpOEKTa Mo (pU3MKE, ONUpasch Ha
COBpPEMEHHbIE OTKPBHITHS B 00JIACTH

(puzukuy;

- METOJaMH aHaliu3a W OLEHKH
pe3yJIbTaTUBHOCTH
CMOJIEJIUPOBAHHOTO  TpOEKTa, a
TaKKe npuemMaMu ero
KOPPEKTHPOBKH C YUETOM HayUHbIX
pa3paboToK;

- QITOPUTMAMU U TEXHOJOTUSMU
OCYIIECTBIIEHUS TPO(PeCCUOHATBHOM
MeJarornyeckon AesaTeIbHOCTH Ha
OCHOBE COBPEMEHHbIX (PU3MUECKUX
3HAHUM;

- HaBBIKAMHU pa3BUTHS y
00yYaoIIMXCs MO3HABATETbHOU
AKTHBHOCTH,  CaMOCTOSITEJIbHOCTH,
VHUIUATUBBI, TBOPYECKUX
CIIOCOOHOCTEN,

3. Conep:kanne qUCHUILIAHBI




3.1. Pazgeqnl U COUILINHBI H BUABI 3 aHATHH

3.1 CTpykTypa JHCOMILIHHBI JUIA 3209HOH ()OPMBI 00yUeHH A

Mopyns | Homep |[HaummeHnosanue Tewmsb! pazaena Bcero | Aymutopnsl | C
pasgena pasgena 4acoB € 3aHATUSA P
C
JU |11 [ JI
K |3 [P
(C
3)
| 1.1 Pusnyeckas SBomonus (PU3NIECKUX 12 2 {2 (0|8
KapTHHA MUpPa KapTHH MUpa
IIpnoputerHsie
HaIpaBJICHAS
(puzmuecknx
HCCJIETOBAHNNA
1.2 dyHnameHTasb CTO, OTO KsauroBas 12 2 1210 8
HbIC (puzuka
(puznueckue
TEOpUU
2 2.1 dynpnamenrans | Pusnka 31€eMEHTApHBIX 12 4 10 |0 [ 8
HBIE B3aUMOJIE yactul Teopun
HUCTBUA 00bEeAMHEHN
(pynnameHTabHBIX
B3aUMOIENCTBUAN
2.2 Acrtpoduszuka ooy BeeneHHoi. 12 2 12 10 |8
3Be3/1bl U (PU3MKA 3BE3]I.
3 3.1 DJIeMEHTHI du3uka HeTMHENHBIX 12 2 {2 (0|8
COBPEMEHHOMN saBieHn Pusnka
(puzuku KOHJEHCUPOBAaHHOI'O
COCTOSIHUS
32 CoBpemMeHHbIE CoBpeMeHHBIE METO/IBI 12 0 [4 [0 |38
(puznueckue (puznyecknx
UCCJIEIOBaHUS WCCJIEIOBAHUN
HobGeneBckue npemuu o
(puzuke Havana XX Beka
Hroro 72 12 (12 | 0 |48
3.2. Conep:xkanue pa3jaesoB JUCHHUILIMHBI
3.2.1. JIekiHoHHbBIE 3aHATHSA, COJEPKaHNe H 00beM B Yacax
| Mopynb | Howmep | Tema Copepxanue TpynoemMKocTb




(B yacax)

pazzaena
1 1.1 DBomoLUA CoBpemeHHas (puznyeckas KapTuHa 2
(puzmyeckux MUpa: CTPYKTypa, OCHOBHBIE
KapTUH MUpa nonoxenus. MKM, 9JIKM, KITIKM,
CEHKM.
1.2 CTO, OTO dyHnaMeHTanbHbIE (PU3UYECKHE 2
teopuu. CriennanabHasi TeOpus
OoTHOCUTENILHOCTU. [ToHATHE Macchl.
OO0m1ast Teopusi OTHOCUTEIBHOCTH, €€
9KCIIEPUMEHTAJIbHAS IPOBEPKA.
I'paBuTaLIMOHHBIN KOJLIAIC.
2 2.1 Pusuka DJIeMEHTapHbIE YaCTULIBI. 2
3JIEMEHTAPHBIX Kinaccnukanus snemeHTapHbIx
YaCTUL] yactul. Teopus kBapkoB. CtaHgapTHas
MOJIETb.
2.1 Teopuu Bakyym B coBpeMeHHOM (pu3uKe 1 2
00beTMHEHNS npupoa pyHAaMEHTaIbHbIX
(pyngamenranb B3aumojencTeuil. Equnas teopus
HBIX B3aMMOJIE c1aboro M 3J1eKTPOMAarHUTHOTO
VICTBUI B3aMMO/IEMCTBUSA. Teopusl CUIIbBHOTO
B3aUMOJENCTBUA. Teopuu BeJIMKoro
00beAUHEHHUS.
22 DBOIOLUA CTpyKTypHBIE OCOOEHHOCTHU U 2
Bcenennon Macmtadsl BeenenHon. Kocmoorust.
Dpomonus Beenennoii
3
3.2.2. [IpakTUYeCcKHe 3aHATHA, COJAepPrKaHNe H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
pasnena (B yacax)
1 1.1 [IpuoputerHbie | OCHOBHBIE HAIIPABJIEHUS B Pa3BUTUU 2
HAIIPaBJICHUS (puzuku Bo Bropoil nosoBuHe XX u
(puznueckux Hauasia XXI Beka: 0630p mpodiiem
UCCJIeI0BaHUI COBPEMEHHOU (PU3UKU
1.2 CTO, OTO CrieipasibHast TeOpusi 1
otHocutenbHOCTH. [Tapagokcst CTO.
O6m1ast Teopusi OTHOCUTEIBHOCTH, €€
9KCIIEPUMEHTAJIbHAS IIPOBEPKA.
['paBUTALIMOHHBIN KOJLIAIIC.
1.2 KBanroBas PazButne npencrapieHnii 0 MaTepym. 1

(puzuka

Anepnas Moxesnb aroma.




KoprmyckynsipHO-BOJTHOBOI Ayasiu3m
BenectBa. Bonnbl ne Bpoiiss. [Tpunimn
HeorpeeneHHocTH. KBaHTOBO-
MeXaHW4JecKasi TEOpusl aToMa BOJOpo/ia

2.2 DBOJIOIUS CTpyKTypHBIE OCOOEHHOCTH U
Bcenennon Macitadsl Beenennoit. Kocmotorust.
Spomonusg BeereHHon. DBosonms
3eMJM U ee TepMOAMHAMUYECKAS
cucrema. [IpoGiema BOSHUKHOBEHUSI
KU3HU Ha 3emJie
2.2 3Be3/Ibl U 3Be3/1bl U (pU3MKa 3B€3/1. DBOJIOLHUS
(puzuka 3Be3x | 3Be3a. CBepXHOBbIE 3BE3/bl, MYIbCAPHI
1 YyepHble Abipbl. KBazapsl u sijipa
rajlakTUK. DBOJIIOLIMS FAJIAKTUK
3.1 dusuka HepaBHoBecHasi TepMoAMHAMUKA.
HeMMHEeWHBIX | OCHOBHBIE MOJIOXKEHNUST HEPAaBHOBECHOM
ABJIEHUN TEpMOJUHAMUKU. JIMHelHass
HEPAaBHOBECHAs TEPMOANHAMUKA.
Henuneitnas repmoarHaMuKa.
CuHepreTvka: UCTOPUsI, IPUHIHIIHI,
COBPEMEHHOCTh. PoJib HETMHENHOCTH B
MpoLeccax caMOOpraHu3alum.
Henuneitnas ¢pusuka. TypOyJleHTHOCTb.
Conuronsl. Xaoc. CtpaHHbIe
aTTPaKTOPbI
3.1 ®dusuka KoHIe dusrKa HU3KUX TemMIepaTyp:
HCUPOBAHHOTO | CBEPXTEKYUYECTh U CBEPXIIPOBOJUMOCTb.
COCTOSIHUS DK30THUECKUE MaTepuasbl. Kugkue
KkpucTajutel. Pyrepensl. HaHOTpyOKH.
Merannuyeckuil BOJOPO/I.
Ceepxtskeinbie aapa. OctpoBa
CTaOUJIbHOCTU
3.2 CoBpeMeHHble | A9POKOCMUYECKHE METO/bl U3MEPEHUI
METO/IbI 9JIEKTPOMATHUTHBIX U3TTy4YEeHUI.
(puznyeckunx MOHUTOPUHIOBBIE CUCTEMBI.
UCClIeI0BaHUI Yckoputenu 3apsiKeHHbIX YaCTHILL U
JETEKTOPBl U3y4yeHus. MeTopl
CHEKTPOCKOIUU C UCTIOJIb30BAHUEM
3JIEKTPOMArHUTHBIX U aKYCTUYECKUX
BOJIH
32 HobGenesckue OCHOBHBIE OTKPBITUS (PU3UKH HaYaJIa
MIpeMuu 1o XXI Beka: 00630p nmpodiem
¢usuke Hauana | coBpemenHoi pusuku. HobGeneBckue
XX Beka JaypeaTtsl 1o (hu3uKe: ooIas

XapaKTepUCTHKA OTKPHITHH.




3.2.3. JlabopaTopHble 3aHATHSA, COJIEePKaHNEe H 00beM B Yacax

Moaynb

Howmep
paznena

Tema

Copepxanue

TpyaoeMKocTh
(B yacax)

3.3. Conep:xanue MaTepuaoB, BLIHOCHUMBIX HA CAMOCTOSATEJbHOE H3yYeHue

Mopynb

pas3aeiia

Homep

CopaepxaHne MaTepualioB,
BBIHOCHMMOTI'O Ha
CaMOCTOSATEILHOE
U3y4YeHue

Bune! camocTosATeIbHON
IEATEILHOCTH

TpynoemMKocThb
(B yacax)

1.1

JlocTrkeHus COBpeMEHHOR

(pusuky, 3BOMOLMA
IIPeJCTaBJIEHUN O
3aKOHOMEPHOCTSIX

OKpY:Kalollero Mupa u
IPOTHO3bI Ha Oyyiee
yeyiopeuecTBa. OCHOBHbBIE
HarpasJIeHUsl B Pa3BUTUU
(pu3uku Bo BTOpOi
nojioBuHe XX Beka: 0030p
pobJieM COBpeMeHHOMU
¢usuku. Tpu Bennkue
npoOJIeMBbl: BO3pacTaHue
SHTPOIUH, HEOOPATUMOCTb
U «CTpejia BpEMEHU»;
npo0JieMa MHTEPITpeTan
Y IOHUMAaHUSI KBAHTOBOM
MEXaHHKH, IpodiieMa
penyKIMOHU3MA

IToaroroska k
CEMUHAPCKOMY 3aHSATHIO.
Pazpadorka pparmenra
ypOKa Ha TeMy
«AKTyasibHbIe TIPOOJIEMBI
COBPEMEHHOM (PU3UKH»

1.2

dyHnnaMeHTaIbHbIE
uznueckue Teopuu, UxX
npobaembl. Kitaccnyeckas
MeXaHUKa.
TepmoauHamuka.
Knaccuueckas
3JIEKTPOJMHAMMUKA.
Cratuctuueckas Teopusl.
KBaHTOBas MexaHukKa.
KBanToBast
3JIEKTPOJMHAMMUKA.
MecTHble pensITUBUCTCKUE

3(ppeKTh:

IpaBUTAallMOHHBIC BOJIHBI,

IToaroroBka k
CEMHHAPCKOMY 3aHSTHIO.
Pabota ¢ 31eKTpOHHBIMHI

00pa30BaTeIbHBIMU
pecypcaMu, COCTaBJIEHUE

KeWc- 3aJaHus.

TepMuHOIOrMYeCcKas
padota




YepHBbIE JIbIPH,
KOCMUYECKUE CTPYHBI,
KPOTOBBIE HOPBI

2.1

Knaccudpukanus
3JIEMEHTAPHBIX YaCTHII.
Teopus kBapkoB. Kapku
u rmooHbl. CTaHgapTHast

Mozenb. Jlanamadgt
TEOPHUH CTPYH. JIenTOHBI 1
kBapku. Kosutainepsl.
BzaumonencTBue yacTuig
IIPU BBICOKUX U
CBEPXBBICOKHMX SHEPTHSIX.
DKcIrepuMeHTaIbHOE
HaOMOIeHE
IPOMEKYTOUHBIX
BEKTOPHBIX OO30HOB.
Hecoxpanenne CP —
WHBapUAHTHOCTH.
Henrpunnas ¢usuka
[Toricku Macchl HEUTPHHO.

JBoiiHOM [-pacna.
Hefitpunnble ocumisimm.
[TpoGnemsl pacnaga
MIPOTOHA U CYIIECTBOBAHUS
MarHUTHBIX MOHOIIOJIEH.

CynepoObeMHEHHE.
CynepcummeTpusi 1
cyneprpaBuTalysl.

IToaroroska k
CEMUHAPCKOMY 3aHSTHIO.
IToaroroska k
TECTHPOBAHMIO TT0 TIEPBOMY
Monyio. HobeneBckue
Jlaypeatsl B 00J1acT!
(puzuKU MEMEHTapHBIX
YACTHIL.

22

CrpyKTypHBIE
0COOEHHOCTH M MACIITAOBI
Bcenennoii. Kocmoitorus.

DBosmonus BeelleHHOM.
3Be3/bl U (PU3UKA 3BE3I.
DBOJIIONMS 3BE3I.
CBepxHOBbBIE 3BE3[Ibl,
MyJIbCaphbl U YePHBIC AbIPHI.

DBOMIOLMA TaJaKTHK.
[Ipoucxoxnenue
CoJIHEYHOI CUCTEMBEI.
Teopust IPOUCXOKICHUS
Bparienus 3emu. Yto
TaKoe XU3Hb? Y CIIOBHA,
HEOOXOMMBbIE [1JIsI
BO3HHMKHOBEHUS U
Pa3BUTHS KU3HU HA

miaHeTe. Bo3HMKHOBeHUE
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KBa3apr U dapa raJlakTuk.

IToaroroBka k
CEMUHAPCKUM 3aHSTUSIM.
HoGeneBckue naypeaTsl B

o0siacTu acTpopU3UKU




Y pa3BUTHE KU3HU Ha
3emie. Moaenu
3pUTEILHOTO BOCHIPUSITHUS.
O BO3MOKHOCTH
CYIIECTBOBAHUS KU3HU HA
JpYyrux IiaHeTax

3.1

CTpyKTypa 1 CJI0)KHOCTh
OKpY’Kalolero Mupa.
OTKpBITHIE CUCTEMBI.

CocrosHus, TajaeKue oT

paBHOBECHSI.
JNuHamMuyecKuil xaoc.
Camoopranuzanusi.
Teopus katactpod u
oudypkarmumn. Hekotopeie
YHUBEpCaJbHbIE ClIIEHAPUU

nepexoja oT NopsiaKa K

OUHAMUYECKOMY Xaocy.

CrpaHHbIE aTTPAKTOPHI.

OcHoBHbIE MOJIOKEHUS
HEpPaBHOBECHOM
TEPMOJAVHAMUKHU.
Henuneitnas
TEPMOJUHAMMUKA.
Kunetnueckue ¢azoBbie
MEPEXO/IbL.
Camoopranuzanus,
SHTpOIUS U UHPOPMAITHSI.
NudopmanmonHas
€MKOCTb ¥ 9BOJIOIIUS
OUOJIOTMYECKHX

MakpoMouiekyJs1. Pusnka

HU3KHUX TeMIIepaTyp:
CBEPXTEKY4ecTh U
CBEPXIPOBOAUMOCTb.
CoBpeMeHHbIe
MpPeJCTaBJICHUs] O IPUPOJIE
Y CBOMCTBAx
CBEPXIPOBOJISIIETO
cocTosiHMA (TpoOIeMBl U
byHgameHTaTBHBIT
Xapaxrep).
Caepxrtekyuects 4He. bo3ze-

KUJKOCTb.
CBepXnpoBOAUMOCTb.
DddekT dxo3edcona.

KBanTtoBbiii a¢pexT

XoJsuta. Pepmu —
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ITonroroska k
CEMHHAPCKOMY 3aHSATHIO.
TepMuHoIOrMYeCcKast
padorta. [ToarotoBka k
poJieBoit urpe (mpecc-
KOH(pepeH1Hs).
CocrasiieHre agHHOTALMI Ha
HAYYHYIO CTaThIO 10
paccMaTpuBaeMOn
npobaeme, pazpadoTka
(pparmenTa 3aHATHS




Kuakoctb. Kyneposckue
napsl B cBepxrekyueM 3He.
OpOuTaIbHBIE MOMEHT B
ceepxtekydyem 3He. 3He-A
— CBEPXTEKYUMM KUJIKHUI
KpUCTaJLI

3.2

A3pOKOCMUYECKUE METO/IbI
WU3MEpEHUN
3JIEKTPOMArHUTHBIX
usnydyeHuil. [ modanpHas
paauonHTepdepoMeTpusl.
MOHUTOPUHTOBBIE
CHCTEMBI.
Tomorpaduueckre MeTo bl
(peHTreHoBCKas,
OITUYecKas,
paguoroMorpadus).
W3mepuTtenbHbIE METOIBI
Ha OCHOBE 3JIEKTPOHHBIX
npudopoB. Cructembl
nepeaayu U XpaHeHust
MH(pOpMaLK.
KomnbiorepHbie METOIbI
00padOTKM JAHHBIX.
VYckoputenu 3apsKeHHbIX
YaCTUI] U AETEKTOPBI
u3Iy4YeHus. Metopl
CHEKTPOCKOIUU C
UCTOJIb30BaHUEM
9JIEKTPOMArHUTHBIX U
AKyCTUYECKHX BOJIH

[ToaroroBka TBOpUYECKOTrO
IPYNIIOBOTO 3a/laHHUS:
M3y4eHHUEe U MPEeJCTABIICHHUIO
OJJHOTO U3 METOJIOB
COBPEMEHHBIX (PU3UYECKUX
uccienoBaHui. Jlaypeartsl
no ¢gusuke 2010-2019 rr.

4. (I)OH}l OI€HOYHBIX CPE€ACTB IJAd NIPOBEACHUA TeKymeﬁ )/ IIpOMe)KYTO'-lHOﬁ

aTTecTaniu 00yJarIHUXCs M0 U CIUILINHE

POH[I OLIEHOYHBIX CPEJICTB

5.1. OcHoBHas JuTeparypa

5.1.1. IleuaTHble U3 JaHUA
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CI)OH,I[ OLICHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA U HpOMC)KYTOLIHOIL/'I aTrecranyuy 1o urTroram
OCBOCHUA NUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

5. Yue6HO-MeTOqMUECKO€E H MH( OpMAIIOHHOE 00ecreuyeHne JHCIUIIHHbI

1. 1. Boponos B.K. CpoiicTBa 1 npuMeHeHHe HaHOMaTepuasioB: yued. nmocoodue. - Crapbiii Ocko:



/local/working_program/modules/typical_programs/PDF/fos.php?file=22/22.2/%D0%A1%D0%95%D0%9E%D0%BC%20%D0%A4%D0%9E%D0%A1_%20%D0%92%D0%A1%D0%A4.pdf

THT, 2012. - 220 c. (15 3x3.) 2. l'opoynos [1.C. Beaenue B Teoputo panHeil Beenennoii. Teopus
ropssuero bonemoro B3peiBa. - 2-e mu3a. - Mocksa: JIKH, 2012. - 552 c. (3 3k3.) 3. Oxyss JL.B.
JlenToHBl M KBapku. - 2-e u3[., nepepad. u gom. - Mocksa: Hayka, 1990. - 346 c. (2 3k3.) 4.
dunocodust cOBpeMeHHOTO ecTecTBO3HaHUS: yuel. nmocodue / mox pea. C.A. JlebeneBa. — Mocksa:
OAUNP-TTPECC, 2004. — 304 c. (10 3k3.)

5.1.2. U3panua n3 DBC

1. 1. badenkuit B.1. ®usuka: reoMeTpusi MPOCTPAHCTBA-BPEMEHHN M KJIACCUYECKasl MEXaHUKa:
yueOHoe mocoOme. - 2-e¢ u3n. — M.: M3marensctBo FOpaiit, 2017. — 285 c. 2. Beprenec C.H.
Teoperuueckas ¢pusuka. KBaHToBasi a1eKTpoJiHAMUKA: YUeOHUK. - 4-e uzl. — M.: 3aarenscTBo
Opaiit, 2017. — 262 c. 3. Beprenec C.H. Teoperuueckas ¢usuka. OOmas teopus
OTHOCUTEJIbHOCTU: YUeOHUK- 2-¢ u3a. — M.: UzmatensctBo IOpaiir, 2017. — 190 c.

5.2. JlonoHUTeEJILHAS JUTEpaTypa

5.2.1. IleyaTHbIE N3 JaHUA

1. 1. HenuHeiliHas AMHAMMKAa W TEpMOAMHAMMKA HEOOPAaTUMBIX MPOLIECCOB B XUMHUMU U
xummudeckon texHojoruu / .M. Kosbiiosa [u np.]. — Mockpa: Xumus, 2001. — 408 c. (3 3k3.) 2.
Caran. K. Kocmoc: DBomonus BeenenHoid, sxxu3au n nuBmwmsaiyu. — CankT-IletepOypr: Amdopa,
2004. — 525 c. (1 3x3.) 3. Ymoazaa X. TepmomnoneBass JUHAMUKAa M KOHIEPCHUPOBAHHBIE
cocTosgHuA / niep. ¢ aHrL. — M.: Mup, 1985. — 503 c. (2 3k3.)
5.2.2. U3panua n3 DBC

1. 1. Badeukuii B./1. ®usuka: reomeTpusi MPOCTPAHCTBA-BPEMEHN M KJIACCUYECKAsl MEXaHUKA:
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

HasBanue Ccbuika
Kypnan «Hayka u xu3Hb» http://nauka.relis.ru/
KBaHT: HAYYHO-TIOMYJISPHBIA ¢usuko- | http://kvant.mccme.ru/

MaTeMaTUYeCKUI KypHa

Kypnan «3HaHue-cuia» http://znanie-sila.ru
I"azera «M3BecTust HayKu» http://i-nauka.ru/
Caiit «Hayka B Poccun» https://science-education.ru/

6. [IepeyeHsb MpPOrpaMMHOr0 00ecneYeHust
[Tporpammuoe obecnieuenne odmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,

ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"MeralIpo".
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HpOFpaMMHOC obecrieueHue CIIENMAJIbHOI'O HAa3HAYECHU A

7. MaTepuajbHO-TeXHHYECKOEe 00ecnmevyeHne TN CIUNINHBI

HaumenoBaHue noMmeieHuil AJisi IpoBeJeHU s OCHAIIIEHHOCTh CIENAATIBHBIX TOMEIIEHUN 1
yueOHbIX 3aHATUH W JII CaMOCTOSITENILHON | MOMEIIEHHH JIJIsl CAMOCTOSITENTIbHOM PadOThI
padoThl 00YYAOIIUXCS

Vyebupie ayautopum ans  npoBeneHus | CoctaB 000pyIOBaHMS M TEXHUYECKUX CPENICTB
3aHATUM JIEKLIMOHHOTO TUIA oOy4yeHMs1 yKazaH B Hacropre ayIuTOpUH,
3aKpEIUIEHHOW PACIUCAHUEM IO (PaKyJIbTeTy

VueOHbIe ayIuTOpUn JJIA MMpOBCACHUA
MPAKTUYCCKUX 3aHATUN

VueOHble ayauTOpuM AjIsl MPOMEKYTOYHON
aTTecTaluu

VyeOusle  aymutopud g KypcoBoro | CocraB 000pyJOBaHUS M TEXHUYECKUX CPEICTB
MPOEKTUPOBAHMSI(BBITTOJTHEHUST KYpCOBBIX | OOy4eHHsl yKa3aH B TaclopTe ayIuTOpPUH,
pabor) 3aKperuIeHHON pacnrcaHueM 1o Kadeape

V4yeOHBIE  ayaWTOpUU  JUISI  TIPOBEJCHUS
IPYIIOBBIX ¥ UHAUBUAYAIBHBIX KOHCYJIbTALIUI

VyeOHble ayTUTOPUM JIJIs1 TEKYIIeH aTTeCTalluu

8. MeToanueckue peKOMeH/Jaliy M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

OO611ue MeToaguYecKre PeKOMEH/IAIUY 110 U3YUYSHUIO TUCIIUTUIAHBI
[TpakTrka npenonaBaHus AUCIUTUIMHBI JEMOHCTPUPYET TOT (haKT, UTO, HECMOTPSI Ha JOCTYITHOCTD
HeoOxoaumon MHGOPMAIMKM MO0 AWCHUIUIMHE (HIM4YMe Y4YeOHUKOB, YYEOHBIX U y4yeOHO-
METOAMYECKUX TOCOOMi U meyatHoM Bujae, B DBC, BO3MOXHOCTh IMONydeHHUs] WH(pOpMAIKA U3
PECYPCOB CETH MHTEpPHET W T.N.), CEPbE3HbIE 3aTPYAHEHUs] Y MArCTPAHTOB BbI3BIBAIOT aHAJIU3,
CHHTE3, CHCTEMaTH3alls MaTepraa, a TakKe BbIJCIEHUE B HEM MTPUHIMITUATIBHBIX U CYIITHOCTHBIX
ACMEeKTOB, OTBEYAIOLIUM COBPEMEHHBIM HAYUYHBIM KOHUEHIUSAM U MOJXOAAM.
B cBs13u ¢ aTIM 17151 3 PEeKTUBHOTO OCBOCHUS MaTepyalia TUCIIATUTMHBI HeOOXOAUMBIM SIBJISIETCS
BBITIOJTHEHUE CJIEAYIONIUX TpeOOBaHUI:
- 00s3aTesIbHOE TIOCEIICHNE BCEX CEMMHAPCKUX M IMPAKTUYECKHMX 3aHSTHH, CIOCOOCTBYIOIIEe
CUCTEMHOMY OBJIQ[IEHUIO MaTEPUAJIOM Kypca;
- BCE BOIPOCHI COOTBETCTBYIOIIUX Pa3/eioB U TEM IO AUCHUILTUHE HeoOXoauMo (hUKCUPOBaTh (Ha
TMOOBIX HOCUTENSIX MH(OPMALHN);
- 00s3are/IbHOE BBHINTOJIHEHWE JOMAIIHUX 3aJaHUN  sABJIAETCS BaXHEWIIMM TpeOOBaHWEM U
ycjioBUeM (POPMUPOBAHUS LIEJIOCTHOTO U CUCTEMHOI'O 3HAHUSI 110 AUCHUIUIMHE;
- 00513aTeJILHOCTD JIMYHOW aKTUBHOCTH KaKJI0r0 MarkCTPaHTa Ha BCEX 3aHATHUSX MO JUCIUTUIMHE;
- B CJIy4asix HEsICHOCTU KaKUX-JIMOO BOMPOCOB, 0OCYkIAEMbIX Ha 3aHATHUAX, HEOOXOJUMO 3a1aTh
COOTBETCTBYIOIIIME BOMPOCH IMPENOIABATENIO, & HE OCTABJIATh UX HEMTOHATHIMU;
- B CJIydasix MPOITyCKOB 3aHSTUI MO YBAXUTEJIbHBIM MPUUMHAM MArucCTpaHTaM IMPeAOCTaBIISIETCS
MIPaBO MOATOTOBKM M TPEACTABICHHS 3aJaHUI M OTBETOB HA BOIPOCH M3YYEHHOTO MaTepuasa, C
pacyeTom Ha MOMOIIlb IPENoAaBaTeNsl B €r0 YCBOEHUH;
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- B CIIy4asX NpOITYCKOB Oe3 yBaKHUTEIbHOW NPUYMHBI MaruCTPaHT OOSI3aH CaMOCTOSITEBHO
U3YUYUTb COOTBETCTBYIOLUI MaTepua;

- HEOOXOAMMBIM YCJIOBUEM SIBJISIETCS] CAMOCTOSTENIbHOCTh U MHULMATUBHOCTh MAaruCTPaHTOB MpU
KOHTpoJie HaOopa OaIOB IO AWCUUIUIMHE Ui YCIEIIHOTO MPOXOXAEHUS IMPOMEXYTOYHON
aTTecTalluy.

[Mopsinok opraHU3aluy CaMOCTOSITEIBHON PaOOThl MArMCTPAHTOB

CamocrosiTesibHast padoTa MaruCTPaHTOB Tpe/Iojaraer:

- CaMOCTOSITEJIbHBII TTOMCK, 00paOOTKy (aHaiu3, CUHTE3, O0OOINEHHE M CUCTEMATU3AIMIO),
aJIanTauio HeoOXOAMMOM 0 AUCITUTUIMHE UH(pOpMAIHN;

- BBIMOJIHEHHE 3aJaHUI 1JI1 CAMOCTOSTEIbHOU PadOThI;

- W3y4YeHHE U YCBOGHHUE TEOPETUUYECKOr0 Marepuasa, MpeJCTaBIEHHOT0 B COOTBETCTBYIOIIUX
JIUTEPATyPHBIX 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 CaMOCTOSITETbHOM padOoThI TIpeAIoIaraeT:

- IOCTAHOBKY 11eJIH;

- COCTaBJIEHUE COOTBETCTBYIOIIIETO IJIaHa;

- TIOUCK, 00paboTKy MH(pOpMaIIuy;

- TIpeJICTaBJICHUE Pe3yJIbTaTOB PadOTHI.

MCTOI[I/IIIGCKI/Ie PEKOMEHAAIMKA T10 OTACJIbHBIM BHUIaM yqe6H0-no3HaBaTean0171 JEATECIIPHOCTH
CTYJCHTOB

MeTtoauueckue peKOMeHIAIMK TPU MOArOTOBKE K MPAKTUYECKUM 3aHSATUAM

st moBbieHus 3 (PEKTUBHOCTH MPOBEAEHNS MPAKTUYECKUX 3aHATHIA HEOOXOAMMO YYUTHIBATH
BCE PEKOMEHJIAIMK 0 TMOJArOTOBKE K HUM, KOTOpBIE JAIOTCs MpernoAaBareieM B Hayaie KaxIoro
Moy sl ((POPMYJIMPYIOTCS COOTBETCTBYIONIHE 3a/aHUsA, TTPOOJEMHO-OPHEHTUPOBAHHBIC BOMPOCHI,
MPEICTaBIAITCA PEKOMEHJAIMM 0 METOJAMKE OpraHu3alid pa3inyHbIX (opM MpoBeIeHUS
3aHATHA © T.0.). OnpeneneHHsle ¢GoOpMbI M MeToAbl pabOThl Ha 3aHATHSIX TpeOyIoT
NpeBapUTEILHON CaMOCTOSITEIbHON MOATOTOBKM MAarlCTPaHTOB (HAaripUuMep, BHYTPUTPYIIIIOBAs U
MEXTPYIIIOBasi JUCKYCCUU, POJIEBBIE UTPHI, OJrOTOBKA UTOTOBOI'O CEMECTPOBOTO MPOEKTA U T.1.).
[Toatomy HeoOXxomumo (UKCHPOBATh BCE PEKOMEHIAIMM MpEeroAaBaresisi MO IMOArOTOBKE K
3aHATUAM.

I 3(pdeKTUBHOrO OCBOGHUsI Marepuana JUCHUIUIMHBL B XOfA€ TMPAKTHUUECKUX 3aHATHM
HEOOXOIMMO BBITIOJTHEHUE CJIEAYIONIUX TPeOOBAHUI:

- YeTKO TIOHMMAaTh LeJM MPEeACTOSIUX 3aHATHA  (MpeaBapuTenbHO  (POPMYJIUPYIOTCS
MPENO/IaBaATEIIEM ):

- BJIaJICTh HABBIKAMU MTOUCKA, 0OPaOOTKY, aIaNTAlliK U MPE3eHTAIMU HE0OXOJMMOTO MaTepraa;

- yMeThb 4YeTko (hOpMYJUpPOBaTh M OTCTaWBaTh COOCTBEHHBIM B3IJISI HAa paccMaTpUBaeMbie
poOIeMHbIe BOMPOCHI, KOTOPbI HEOOXOIUMO MOJKPEIIATh a[IeKBATHOW apryMeHTaIuei;

- YMETb BBIACJATh U (DOPMYJIMPOBATH MPOTUBOPEUHS 10 PACCMATPUBAEMBIM ITPOOIeMaM, TTOHUMAS
HUX UCTOYHUKMU;

- BJIAJE€Th HaBbIKaAMHN Hy6JII/I‘IHOFO BI)ICTyHJIeHI/IH (JIOFI/IIIHO, SICHO U JIJAKOHUYHO WH3Jiaratb CBOH
MBIC/IM; aJeKBAaTHO OIIGHWBATh BOCIPUATHE U TMOHMMAHHWE CIylIaTelssMU MPecTaBIIseMOro
MaTepI/IEUIa; OTB€YaTh HaA 3aJaBacMbIC BOHpOCI)I; HpI/IBOIlI/ITb aICKBAaTHBIC U y6eIII/ITeHI)HbIe
apryMeHTHI B 3alUTY CBOEW MO3UIIUHU U T.]1.);
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- yMeTh KPUTHYECKH OIIEHMBaTh COOCTBEHHBIE 3HAHWS, YMEHMsI M HaBbIKM B JWHAMHUKE B
CpaBHECHHMU C TAKOBBIMH Yy APYIruX, C LEJIbIO PACKPLITHA OJOIOJIHHUTC/IbHBIX BO3MOXKHOCTEN HX
Pa3BUTHS;

- TIPY TIOAATOTOBKE K 3aHATHAM 00S3aTEIbHO U3YUUTh PEKOMEH/IyeMYIO JIUTepaTypy;

- OLIEHUTDb Pa3JIMYHblE TOYKH 3PEHHUsI Ha MPOOJIEMHBIE BOIPOCHl HECKOJIBKHX HCCIIEI0BaTeNel, a He
OrPaHUYMBATHCS PACCMOTPEHNEM MO3ZUIIUHI OJHOTO aBTOPA;

- mpu (HOpMYJIUpPOBKE COOCTBEHHOW TOYKHM 3pEHUs NpPEIyCMOTPETh YyOeqUTEeNbHYI0 ee
APrymMmeHTalrIO 1 BOBMOKKHOCTb BOBHUKHOBEHU I CIIOPHBIX CHTyaHHﬁ;

- BJAJETh HaBBIKAMH pabOThl B KOMaHje (MpU BBHIIOJHEHUW ONpEJS/ICHHBIX 3a/1aHuM,
NPEeAToNaraomx padoTy B MUKPOTPYIIIax, MPH MPOBEJCHUN POJIEBBIX UTP, AUCKYCCHI U T.II.).
CemuHap — BHJ NMPAaKTUUECKUX 3aHSATHH, MPEILyCMaTPUBAIONIMA CAMOCTOATENBHYIO MPOPadOTKY
MarucTpaM COfIepXKaHUs Y4eOHOM AWCLMIUIMHBI M TOCTEAYIOIMM IpEACTaBIeHUEM U
00Cy’K/IeHUEM pe3yJIbTaTOB 3TOr0 M3yuyeHus (B pasauyHblx opmax). CeMHHAphl MPeICTaBIIsIOT
co00il cBOEOOpa3HBI CHHTE3 TEOPETUYECKOW MOJATOTOBKH CTYAEHTOB C MPAKTUYECKOH, OCHOBY
KOTOPOT'O COCTaBJISIET CUCTEMATUYECKasi CAMOCTOSITENIbHAsI yYeOHO-TIO3HABATE bHAS JIeSITeTbHOCTb
MarucTpaHToOB.

Mertoanyeckre peKOMEeHJAIUY TIPY TIOATOTOBKE MHIUBHU/IYaIbHBIX COOOIICHUI (JIOKTaJ0B)
JlaHHBIA BHJ Yy4eOHO-TIO3HABATEJbHOW JIEATEIIBHOCTH TPeOyeT OT MaruCTPaHTOB JOCTATOYHO
BBICOKOTO 0a30BOTO YPOBHSI ITOATOTOBKH, OOJIBIIOW CTEIIEH! CAMOCTOSTEILHOCTH M LIEJIOro psijia
YMEHWIA M HAaBBIKOB CEPhe3HON MHTEJUICKTYIbHON PaOOTHI.

Pabora 1Mo MmojaroToBke WHAMBHIYAJIbHBIX COOOIIEHWN W JIOKJAJIOB IPErojaraet JA0CTaTOYHO
JUTUTEJIbHYIO CUCTEMHYI0 pabOTy CTYJIeHTa, a TaKkKe B Clyyae He0OXOJUMOCTH KOHCYJIbTaTHBHYIO
TIOMOIIIb TIPETNoJaBaTeIsl.

Pabora fgomkHa OBITH TIIATEIBHO MPOAYMaHa, CIUIAHMPOBAaHA M pa3jie/ieHa Ha COOTBETCTBYIOIIHE
ITallbl, Ka)KIILIfI N3 KOTOPLIX Tpe6yeT LEJI0ro psAaga onpeacI€HHbIX yMeHI/Iﬁ 1 HABBIKOB:

- ompenenieHre W (GOPMYJIUPOBKA TEMBI COOOIIEHUS WIM JOKJajaa (MO0 OCMBICJICHUE TEMBI,
cchopMyTUPOBAHHOM MpEnoaBaTeieM B COOTBETCTBYIOIIUX CIyUasix);

- COCTaBJIeHHE IIaHA C UCTIOJIb30BAHUEM aHaJM3a, CUHTe3a, OOOOIIEHUsI U JIOTUKU MOCTPOSHUS
W3JIOKEHUs MaTepuaa;

- olpeJie/IeHue UICTOYHUKOB MH(OpMAIINH;

- paboTa ¢ UCTOYHMKAMU HaydyHOW MHpopmarmu (mogdop, aHaim3, 0000IeHe, CUCTeMaTH3aIs,
ajlanTanys u T.11.);

- (opMyJIMPOBKA OCHOBHBIX OOOOIIEHW W BBIBOJIOB IO pe3yjbTaTaM aHAJM3a W3yYeHHOTO
MaTepuaa.

CrpyKTypa cooOmeHus (J0KIaaa) MOXKeT 0OOCHOBAHHO BapbUPOBATh, HO B OOJIBIIIMHCTBE CITy4YaeB
OHA TpeanojaraeT HaJIM4ue CICIYIONIMX YacTeil: BCTyIUIeHUs1 (00O3HaueHHe aKTYaJIbHOCTH W
MIOCTAHOBKA TPOOJIeMbl), OCHOBHOW YacTd (0030p pa3iMyHBIX TOYEK 3peHHsl Ha mpodieMy U ee
pelienue),  3akmoueHuss  ((POPMyJMpPOBKA  COOTBETCTBYIONIMX  OOOOIEHUH,  BBIBOJIOB,
HpeIIHOJIO)KeHI/Iﬁ n HepCHeKTI/IB), a B COOTBETCTBYIOIIUX ClIydadx — IE€PEYHA HUCIOJIb3YEMbIX
UCTOYHHUKOB MH(POPMAITUH.

Mertoauueckue peKOMeHJAIMH 110 MOArOTOBKE K JUCKYCCUU

Jluckyccusi BHICTYNaeT BaXKHEHMIIIMM CPeICTBOM aKTUBU3AllMU MIO3HABATENIbHOM JAesTeabHocTU. Kak
METOJl aKTMBHOTO OOYYEHHs JUCKYCCHSI MOKET HMCIIOJb30BaThCs KaK B paMKax TpPaJAWLMOHHBIX
(pa3BepHyTasi Oecesa, cWcTemMa JOKJIagoB U pedeparoB), TaK U HOBBIX (POPM MPaAKTUIECKHUX
3aHATUH (aHATIM3 KOHKPETHBIX CUTYallMM, pOJieBask UTPbl, KPYIJIbIA CTOJ U T.1.).

Boinensiercsi ocobass ¢opMa CEMHHAPCKOTO 3aHSATHS — CeMHMHAp-AWCKYyccus. Pasmmyaior
clielyIolKe pa3HOBUIHOCTU CEMUHAPA-/IUCKYCCUU:
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1. TTo 06beMy OXBaThIBAEMOI'0 MaTepHraa:

- (hparMeHTapHbIEe UCKYCCHU («MUHH-AUCKYCCHN») (TIpeHa3HAUCHHBIE JIJIs1 OOCYKAEHUS KaKOro-
TO KOHKPETHOTO BOIPOCA U 3aHUMAIOIINE, KK MPABUIIO, OMPE/IeICHHYIO YaCcTh 3aHATHUSA);

- pa3BepHyThIe MUCKYCCHU (ITOCBSIIIEHHBIE U3YUEHHWIO pa3jelsia (TeMbl) B 1IEJIOM, OXBaTHIBAOIINE
OJIHO WJIM HECKOJIbKO 3aHSITUI);

2. I1o peanbHOCTH CYIIECTBOBAHUSI YYACTHUKOB:

- peasibHbIe (TIpeArnoaramIye ooeHne C pealbHbIMU yYaCTHUKAMHU);

- BooOpaxaeMble (Ipearoiarapiie OOMeHne ¢ BOOOpakaeMbIM OMNIIOHEHTOM (MHCIEHHPOBKA
cnopa)).

Opranu3anys AUCKYCCUH TPEATIoJIaraeT mocJieIoBaTeIbHOCT OINPe/IeIeHHBIX TAIOB: TOATOTOBKA
JVCKYCCUU; TIPOBEIEHNEe AUCKYCCUU; AHAJIU3 UTOTOB AUCKYCCHUU.

CaMbIM BaXHBIM 3TAIOM TIPU 3TOM SIBJISETCS MOATOTOBKA K JTUCKYCCHHM, T.K. BCE MOCIIEAYIOIIre
9Tarbl ONPENeNsAIoTCS UMEHHO KayecTBOM Ipe/IBapUTeIbHON MoAroToBku. IloaroroBka k
JMICKYCCHH, KaK MPABIJIO, BKJIIOYAET CIIeAYIOIIHe COCTABIISIONINE:

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

- ompelesieHHe TpeAMeTa JUCKyccMu (C TeMm, 4YTOObl He MOTepsTh BpeMsl Ha OOCYykKJeHHE
BTOPOCTEIEHHBIX aCIIeKTOB IIPOOJIEMBI);

- olpeiesieHue 3a7a4 JUCKYCCUU (IJ1s1 OpraHu3alvy 1eJieHalpaBIeHHOCTH, pa3aesieHus (pyHKIUI
YYaCTHUKOB JINCKYCCUU, SKOHOMUU BPEMEHH ).

[MonroToBka K IUCKycCHM JOJIKHA MpeanoaraTb WHAMBUAYaJbHbIE U TPYNIOBbIE KOHCYJIbTAIIUHY,
npeJHa3HAYeHHbIC JIJIs 3a/IaHUs I[IeJICHAIIPABJIICHHOCTH JTUCKYCCHM, a TaKXke — JUIS aKTUBHU3AIUN
CaMOCTOSITEIbHON PadOThl CTy/ieHTOB. [Ipy 3TOM TMperojaBareslio HeoOXOAUMMO u30eraTh
JeTaTbHOTO pa3bsCHEHMS COAEpPKaHUs IMPOOJIEMBI, T.K. B 9TOM CJIydae He O 4yeM OyJIeT CIIOpUTh, U
IUcKyccusi OyzieT copBaHa. 3ajavya mpernojaBaresisi JOJDKHA COCTOATh B HEHABSI3UMBOW MOMOIIU
yYaCTHUKaAM OyIyIed JAUCKYCCUU B OIpeJie/IeHUH HAJIW4MsS MPOTUBOPEUYMBBIX TOYEK 3pEeHUs Ha
paccMaTpuBaeMyio MpoOJsieMy, MOPEKOMEHIOBAaB M3Y4YHUTh MEPBOMCTOYHUKHM U JOTOJHUTEIbHYIO

JIATEPaTypy.

Meroanyeckue peKOMEeHJaluy 10 NOATOTOBKE K BHIIOJIHEHUIO POEKTa

MeToz MPOEKTOB — 3TO CIIOCOO NOCTMKEHUS ANAAKTHUYECKUX 1IeJIel yepe3 AeTaIbHYI0 pa3padoTKy
npoOseMbl, KOTOpasl JOJUKHA — 3aBEPUIMTbCS — pealbHbIM  MPAKTHUECKUM  Pe3yJIbTaToM,
IPE/ICTABJICHHBIM TEM WM MHBIM 00pa3oM. [JaHHBI METO/ OPUEHTHPOBAH HA CAMOCTOSITEIbHYIO
JEATEbHOCTb CTYJEHTOB, KOTOPOI OHM 3aHUMAIOTCA B TEYEHHE OINPEIEIEHHOTO OTPE3Ka BPeMEHU
(Hampumep, ceMecTpa).

MeToa MPOEeKTOB MpeAIoaraeT OnpeaeeHHYI0 COBOKYITHOCTb y4eOHO-TT03HABATEIbHBIX IIPHEMOB,
NO3BOJISIOIIMX PEIIUTh Ty WIM HUHYI0 MpoOJieMy B pe3y/bTaTe CaMOCTOSITEIbHBIX NEHCTBUNA C
00s3aTeJIbHON Tpe3eHTaleil 3TUX pe3yiabTaroB. OYeBUAHO, YTO KOpPPEKTHEEe TOBOPHUTh HE O
METOo/Ie TIPOEKTOB, & O COOTBETCTBYIOLIEH TEXHOJIOTMH, BKJIOYAIOIIEH B ceOsl LeNblii KOMIUIEKC
WCCIIEIOBATENIbCKUX, TIOMCKOBBIX, MPOOJIEMHBIX METOJJOB, TBOPUYECKUX IO CBOEH CYTH.

Tpe©oBaHMSI K UCIIOIBb30BAHUIO METOA TPOEKTOB:

- BKJIIDUEHHUE MPOEKTA B yUeOHbIN (Y4eOHO-BOCITUTATEIBHBIN) TIPOLIECC;

- HaJIMYMe 3HAYMMOM B HAyYHOM M COUMAJIbHOM IUIaHE MpoOJieMbl, TpeOyrolei
YICCIIEI0BATENbCKOTO MIOMCKA AJIs1 €€ PEeLIeHUs;

- TeOpeTHUecKasi, IPaKTUYecKas, Mo3HaBaTeIbHasl 3HAYMMOCTD IPEIII0NIAaraeMbIX pe3yJibTaToB;

- CAaMOCTOSAITEJIbHASA JIEATEIBHOCTb CTYIEHTOB;

- CTPYKTYPHUPOBAHUE COJEPKATEIbHON YaCTH MPOEKTa (C BbIIEIEHUEM IMOITAMHBIX PE3YyJIbTaTOB U

17



pacrnipezesieHueM (PyHKIUKA YYACTHUKOB);

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

- BbIJIEJICHUE U OIICHKA HEOOXOAMMBIX YCJIOBUH ISl pean3alluy POeKTa;

- HAJIMYME Y YYaCTHUKOB I'PAMOTHOM MUCbMEHHOH peuu;

- ohopMIIEHHE U NTPEACTABIEHAE PE3yJIbTATOB;

- QHAJIM3 MOJIyYEHHBIX Pe3yJIbTaToB, [OJBEIEHE UTOTOB, (POPMYIMPOBKA BHIBOAOB.

Mertoauka padoThl HaJl IPOEKTOM:

- BbljIeJIeHUE MTPOOJIEMBI;

- IOCTAHOBKa LIEJIH;

- (popMyIpOBKa TEMBI;

- onpe/iesieH e KOJIMYeCTBA YYaCTHUKOB;

- olpeJieieHre U pacrpe/ieneHre (QyHKIMi (B COOTBETCTBUM C 3a/ja4aMHm);

- camMocTosITebHAsl pab0Ta YIaCTHUKOB MPOEKTA B COOTBETCTBHH C 3aJa4aMy U (DyHKIIMSMHU;

- IPOMEKYTOUHbIE 0OCYK/ICHUsI Pe3yJIbTaTOB U 3aJaHH;

- ohopMIIEHHE PE3YJIbTATOB IPOEKTA;

- IPe3eHTaLMs 1 3alMTa IPOEeKTa;

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

- (hopMyIMPOBAHUE BHIBOJIOB.

OO01me KpUTEpUH OLICHKU TPOEKTa:

- AKTYaJIbHOCTh TPOOJIEMBI;

- HOBM3HA MH(OPMaLUH;

- TIOJIHOTA ¥ TJTyOWHA TPOHUKHOBEHUS B TIPOOJIEMY;

- KaYeCTBO MPE/ICTABJIEHHOIO MaTepuala;

- IPUBJICYCHUE 3HAHUI U3 PA3JIMYHBIX HAYYHBIX 00JIacTe;

- YCTaHOBJIEHUE MEXITPEIMETHbIX CBSA3EH;

- CTETIeHb aKTUBHOCTh KaX/JJOT0 YUYaCTHHKA MTPOEKTA;

- KOJUIEKTUBHBII XapaKkTep MPUHUMAEMBIX PEIICHHIA;

- XapakTep B3aUMOAEWCTBUS B TPyIIIE;

- YMEHHEe apryMEeHTUPOBATh 1 JeJaTh BbIBO/IbI;

- KyJIbTypa peuu;

- UCTIOJIb30BAHUE COBPEMEHHBIX CPEACTB MPECTaBICHUs Pe3yJIbTaTOB IIPOEKTa;

- acTeTuKa 0(hOPMJIEHUSI PE3YJIbTATOB MPOEKTA;

- yMEHME OTBeYaTh Ha BOIPOCHI OMIOHEHTOB.

[ToMumo OOIMX KpUTEpHUEB B KaXIOM KOHKPETHOM Cllydae IOJUKHBI BBIIENSTHCS U YACTHBIC
KPUTEPUU OLIEHKH, OPUEHTHPOBAHHBIE HA KOHKPETHBIE JUIAKTUYECKUE LIETIH.

BakHedmmM  acrieKToM B pealu3allid  MeTOa TPOEKTOB  SIBJISIETCS  COTPYTHUYECTBO
npenojaBaTesis U yYaCTHUKOB MPOEKTA.
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PazpaboTumk/rpynmna pa3padOTIMKOB:
Anexkcanap Anekcanaposud ['ypyies

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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