degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: AKTyamnbHbIe TPOOJIEMbI COBPEMEHHOM (PHU3HKH
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa MHHOBALIMOHHOM MEAaroruKu

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: K.B. INapdenos, kaua. ¢puz.-mMat. HayK

[Iporpamma obOcyxeHa Ha 3aceqaHny Kadenpsl HHHOBAIMOHHOM negaroruku 25.05.2020



AHHOTANMA
Kypc mnpusBan BbeIpa®oTarh NpaBWIBHBIE TPEACTABICHUS O COBPEMEHHOW ¢u3nke u CchHOpMUPOBAThH
MOHUMaHKUE €€ OCHOBHBIX UJCH, ClIOCOOHOCTH UCTIONB30BaTh ATH 3HAHUS B MPETOAaBaHUM (PU3HUKH.
B xome oOydeHus ciymiatenu 3HAKOMSATCS C 0a30BBIMH TEOPUSIMH COBPEMEHHOW TEOPETUUYECKOW (DU3HKH,
M3y4YaloT (PU3MYECKUEe OCHOBHI COBPEMEHHBIX TEXHOJIOTHH M 3HAKOMSTCS C METOJIWKOW IMPEroIaBaHMs dTHX

BOIIPOCOB B paKax 06H_1606p3.30BaT6J'H:HBIX nporpamMmm 1 nporpamm npe):[npO(beccn()Haanoﬁ IIOATOTOBKH.

1. leau u 3apauun

eap AUCUMNIMHBI

BbIpa0OTKa y Cllymiarejeidl MpaBWIIBHBIX IMPEICTABICHUH O COBPEMEHHOW (H3MKE M NMOHUMAaHHS €e
OCHOBHBIX HUJIeH, CITOCOOHOCTH MCHONIB30BATh 3TH 3HAHUSA B MPETIOJaBaHUM (PU3UKH.

3agauu AU CHUILIHHBI

Nzyuenne 6a30BbIX TEOPH COBPEMEHHOMN TEOPETHUECKON (DU3UKH,

n3ydeHue (Pu3n4ecKkux OCHOB COBPEMEHHBIX TEXHOJIOTHH,

3HAKOMCTBO C METOJHMKOW MpENOJaBaHUsi COBPEMEHHOH TEOPETUYECKON (DM3MKH U COBPEMEHHBIX
TEXHOJIOTUH B paMKkax o0I1eo0pa3oBaTeNbHBIX MPOrpaMM W MPOrpaMM MpeanpodecCHOHATBHOMN

IIOATOTOBKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-5 CriocoGeH 0CMBICINBATh KyJIBTYPHOE

VYK-5.1 3naer ocHOBHBIE Kareropuu (Qpuiocopuu, 3aKOHbBI

pa3HooOpa3zue olmiecTBa B UCTOPHYECKOTO  PAa3BUTHUS, OCHOBBI  MEXKKYJIBTYpHOI
COLIMANBHO-UCTOPHUYECKOM, STHIECKOM U KOMMYHHKAITIH
¢dunocodckoM acteKTax

VYK-6.1 Ormpenenser npUOPUTETH MPOPECCHOHATBHOM

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

JACATCIIBHOCTH U CIIOCOOBI
OCHOBC CaMOOILICHKH

€C COBCPHICHCTBOBAHUA Ha

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATEIPHOCTh B  pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHAIM3y IMpOAETIaHHYyI0 padory;
HaXOIUTh U TBOPYECKH HMCIOJIb30BaTh MMEIOIIMICS ONBIT B
COOTBETCTBUH C 33Ja4aMH CaMOPa3BUTHUS

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pU3nKN

IIOHATHUAMMU,

[1K-1.9 3naeT nepeveHp BeAymMX NEPUOANUECKUX HAYIHBIX
W3aHU W CIOCOOCH BBIIENSATH aKTyallbHbIE HAyYHBIC
MyOIMKanuu B MpoheCCUOHANBHOM 001acTH

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1IK-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MK-9 CriocobeH opraHu30BEIBaTH COBMECTHYIO
U MHIUBUAYAIBHYIO YY€OHYIO JesITeIbHOCTh
00y4aroImuXxcsi, OCyIECTBIATh eJarorndecKyro
MOJ/IEPKKY 00YyUYaIOLINXCsl C BBIIAIOIIMMUCS
CIIOCOOHOCTSAMU

[IK-9.4 VYmeer ocymecTBIsATE OTOOp y4eOHOrO U
METOJMYECKOTO Marepuayia il pean3allid B Pa3IUYHBIX
¢dbopmax oOydeHus: (PU3UKO-MATEMATHYECKUM JUCIUTLIIHHAM
B COOTBETCTBUH C TUJIAKTHUSCKUMH IETSIMH ¥ BO3PACTHBIMU
0COOCHHOCTSIMHU O0YYaOITIXCSI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

OCHOBHbIE KOHLICIIIIIA COBPEMEHHOM TeOpeTHUECKON (PU3UKH,
¢u3nuecKue OCHOBBI COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOIMH, TeXHONOruil ¢usznueckoro

OKCIICPUMCHTA, TCXHUYCCKUX I/IHHOBaL[I/Iﬁ .

YMETB:




OO6cyxIaTh TOCTH)KEHHUS COBPEMEHHON (PM3MKM M paccKasbIBaTh O HUX Ha KaY€CTBEHHOM YPOBHE,
HO TIPU 3TOM TIOJIHOCTBIO KOPPEKTHO, YBEPEHHO OPUEHTHPOBATHCS KaK B pasaeniax Kypca (GU3MKH U
JPYTHX €CTECTBEHHBIX HAyK, CBS3aHHBIX C ()yHIaMEHTAIbHBIMHU 3aKOHAMH, TaK 1 B HOBOCTHOM IOTOKE
COBPEMEHHOM HayKH.

BIIAJIETh:

MeTtonukoi npeAcTaBiIeHUs] COBPEMEHHBIX HAay4YHbIX KOHUEIIMNA U UX IPAKTUYECKOTO IPUMEHEHUS
B paMkax o0mieoOpa3oBaTeNbHBIX MPOrpaMM, PYKOBOACTBAa HCCJIENOBATEILCKOW M MPOEKTHOM
JEATEIILHOCTH B C(hepe COBPEMEHHBIX TEXHOJIOTHH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora
| Krnaccuueckast — ¢usmueckas  KapTHHA ) |
MHUDPa U TEOMETPUSL.
CrienuanibHasi TEOPUSI OTHOCUTEIBHOCTH.
2 l'eomerpuueckue acmektol CTO wm 2 1
peNATUBUCTCKAs (PU3HKA.
3 OO0mas Teopusi OTHOCHUTENLHOCTH. 2 1
dusuka MHUKpPOMHpPAa U KBAaHTOBAHUE.
4 IIpouenypa wu3MepeHMss W KBaHTOBAs 2 1
nHpOpMaIIHs.
5 KBanTOBas TEOpUS U PENATUBU3M. 2 1
6 @dyHIaMeHTanbHas CTPYKTypa MaTEpHH. 2 1
7 CTaH,Z[apTIU{aSI Mozl U o0beTuHEeHNE ) 1
B3aUMOJICHCTBUH.
8 B nouckax Teopuu Bceero. 2 1
9 Muxkpomup u Becenennas. 2 1
10 KBanToBbIe 3aKOHbI u ) |
MHUKPOJIEKTPOHHUKA.
1 KBa?TOBBIe KOJUIEKTUBHBIE 3((DEKTH H ) 1
CBOWCTBAa MaTepUaJIOB.
12 Meramarepuaiibl, KBaHTOBbIE TOYKH U ) |
HAHOTEXHOJIOTHH.
13 @DOTOHMKAa ¥ KBAHTOBBIE OINTHYECKHE ) 1
TEXHOJIOTUHU.
14 |KyOuTBHI 1 KBaHTOBBI KOMITBIOTED. 2 1
15 |Pwusuka: nepcreKTUBBI Pa3BUTHSL. 2 1
Nroro yacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 8 (Becennuit)

1. Knaccudeckas puznueckas KapTuHa MUPa U TEOMETPUSL.



HeroTOHOBCKasi MeXaHUKa, MaKCBEJIJIOBCKAasl 3JIEKTPOJMHAMMKA, CTAaTUCTUYECKas TEPMOJMHAMMKA:
WJIEH, CTPYKTYpa U OCHOBHBIE BEIBOABI. EBKIIN0BAa reOMETpHs KaK OCHOBA MEXaHHUKH. HeeBKIMI0BbI
reoMeTpun: MeTpuueckuil moaxox Pumana. M3mepenus B mpocTpaHcTBe W BpemeHU. KpuBuzHa,
Kpy4Y€HHUE U CBSI3aHHBIE C HUMU XapaKTEPUCTHKH.

2. CrnenmanbHas Teopus oTHOocHTeNbHOCTH. ['eomerpuueckue acriektel CTO u pensTUBHCTCKAS
¢duzmka.

[IpeobpazoBanust Jlopenna u reomerpusi MuHKOBCKOro. OCHOBHBIE pesITHBHCTCKHE 3(D(EKTh U
AIIEMEHTHI PENIITUBUCTCKOM MexaHuku. [IpumannHO-cnencrBennsle csizu B CTO.

3. O0m1ast Teopust OTHOCUTEITHLHOCTH.

[TpuHIMI SKBHUBAJIEHTHOCTH, (U3MYECKHEe M TeoMeTpuueckue acmektsl u crpykrypa OTO.
OcHoBHBIE obOmEepensTuBUCTCKUE 3PdexTsl. Crnopsl BOKpyr obmieil otHocutenbHocTH. [Ipobrema
snepruu B OTO. ['paBuTariionHpli Komarnc u "depHbie AbIphI".

4. dusnka MUKpOMHpa U KBaHTOBaHMeE. [Iporeypa u3smMepeHus 1 KBaHTOBask HH(OPMAIIHSL.

KBantoBanme.  BeposTHOCTHas ~ uHTepmpeTanuss  BOJIHOBOM  QYHKIMM M CTPyKTypa
MIPUYHHHO-CIICACTBEHHBIX CBsI3ed B MHKpoMHUpe. MaremaTnyeckuil ammapar KBaHTOBBIX TEOPHM.
HabGnromaemple u  omeparopbl: onucaHue uW3MepeHWil. Brwsiaue HaOmomartens. KsanroBas
CYTIEpIIO3UINA U KOTEPEHTHOCTD: YUCTBIE U CMEIIaHHbIE COCTOAHNA. KBaHTOBas CIlyTaHHOCT.

5. KBaHTOBas TEOpUS U PEIATUBU3M.

[Ipo6nembr oObenuuenusi. Teopus Jupaka. KoprmyckynsipHas WHTepHpeTanus W BaKyyMHbIE
coctosgHus. Bakyym kak Buj Marepuu. KBaHTOBas »JeKTpOIMHAMHKA: CTPYKTypa, MpoOIeMbl U
ycnexu. KoHueniust nepeHopMUpOBOK.

6. dyHnaMeHTalIbHas CTPYKTypa MaTepuu.

Mup snemeHTapHbIX dacTull. DyHaaMeHTadbHbIe B3anMmozaeicTBusa. KannOpoBouHble CUMMETPUH U
IEPEHOPMHUPYEMOCTb.

7. CranmapTHas MONEIbh ¥ OOBEAMHEHUE B3aUMOJICHCTBHIA.
CronranHoe HapymieHue cumMmerpun. CtanaaptHas mozenb. Moxenu Benukoro O0seanHeHMS.
8. B nouckax Teopuu Bceero.

Cymnpepcummertpusi. Bakyymbl ¢ HeTpuBHANbHOM Tomonorueid. JlOMONHUTENbHBIE Pa3MEPHOCTH.
CtpyHsl, OpaHbl 1 KOHTYpbl M-Teopuun.

9. Mukpomup u Bcenennas.

Knaccuueckass xocmonorust: bonpmoit B3peiB u momenun ®puamana. KBaHToBas KOCMOJIOTHS:
uHIALMS ¥ pazHooOpasue MupoB. pyrue mozen.

10. KBaHTOBBIEC 3aKOHBI U MUKPOJJIEKTPOHUKA.

DNEeKTpOHHAsi CTPYKTypa TMPOBOIHUKOB U TOMYNPOBONHUKOB. TyHHENbHBIH 3PQPEeKT U ero
npumeHeHus. KpemHueBas a/1eKTpoHrKa: 0a30BbIe TEXHOJIOTHH U UX PA3BUTHE.

11. KBaHTOBBIC KOJUIEKTUBHBIC 3QEKTHI U CBOWCTBA MATEPUAIIOB.



KBanroBble cratuctuku. KynepoBckoe chnapuBaHue M CBEPXIPOBOJUMOCTb. TeXHOJOrMYECKHE
MIPUMEHEHMSI CBEPXIIPOBOJUMOCTH.

12. MeTaMaTepHanH, KBAaHTOBBIC TOYKH U HAHOTCXHOJIOT'MH.

[locTpoeHne HOBBIX MaTrepHajioB AJIsi HAyKd M TexHONOrnid. Pusmka HaHOYACTUL. MONEKYISIpPHBIN
nu3aiiH. TexHomoruu KBaHTOBBIX ToueK. "OMHOaTOMHBIE" yCTPOICTBA.

13. ®oToHNKA M KBAHTOBLIEC ONTHYECKHUE TEXHOIOTHH.

KBanToBBIE oONTHYECKHME TE€HEpAaTOphl. YIpPaBICHHE CBETOM U '"MaloQOTOHHBIE" MPOLECCHI.
Onrtuyueckue ycTpoicTBa A1sl HAHOTEXHOJIOTHH M 37eKTPOHUKH. ONTHYECKHE CXEMBI 11 KBAHTOBOM
KpunTorpagpuu.

14. KyOuTbI 1 KBaHTOBBIIl KOMITBIOTED.

KyOutsl: naes u ¢usmueckue peanusauuu. VoOHHBIE W 3IIEKTpOHHBIE JIOBYIIKH. CHUHTPOHHUKA.
KBaHTOBBII1 KOMIIBIOTEP U KBAHTOBBIE AJITOPUTMBI.

15. ®uszuka: nepCcrleKTUBH Pa3BUTHSL.

O030p HampaBicHHN pa3BUTHS (U3NYECKON KAPTHHBI MHpa W DKCIEPHUMEHTANbHON (QH3UKH,
o0Cy>KIeHue OMmKAUIINX MEePCICKTUB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsi, OCHAIlCHHAs! MYJIbTUMEANA IIPOEKTOPOM, SKpPaHOM U MUKpodoHOoM. [l
MIPOBEICHUS 3aHATHI B (hopMare BUICOKOH(PEPEHIINH — HOyTOYK MJIM NIEPCOHAIIBHBINA KOMITBIOTED,
OCHAIICHHBI MUKPO(OHOM H BUJICOKAMEPO, UMEIOIINH BBIXOJ B ceTh IHTEpHET ¢ TOCTAaTOYHOM JIsI
y4acTHsl B BUJICOKOH(EPEHINN MPOIYCKHOH CLIOCOOHOCTBIO.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. A.Ditamreiin «['eomerpus u ombrt»/J1.: 1923,

2. 10.C.Baagumupos «IIpoctpancTBo-BpemMs. SIBHBIE U CKpbIThIE pazMepHocT»/M.: Hayka, 1989.

3. I'paccman I, I'paccman P. «Jloruka u punocodus maremarnku»/M.: Hayxka, 2008.

4. 10.C. Bnagumupos «l'eomerpodpuzukan/M.: BUHOM. JlaGoparopus 3Hanwmii, 2005.

5. J. Tonn6epr, /1. biomkBuct «Bcenennas. PykoBoactso no akcmnyaranuny/M., Uzn-so ACT, 2010.
6. . boywmeiictep, A. Okepr, A. Laitnunrep «®Pusnka kBaHToBOM nHpopMaunn»/M.: IlocTmapker,
2002

7. Canex b., Teiix M. «Onruka u poronuka. [Ipunnuns: u npumenesus.»/M.: UnaTtennekt, 2012

8. B.B. lllmuar «Beenenue B pU3KMKy CBEPXIPOBOAHUKOB. 2-¢ m3nanue»/ M.: MITHMO, 2000

9. B.K. Boponos, A.B. Ilogomnenos, P.3. CarneeB «®u3nka Ha niepenoMe ThICSUSIeTHID», KH.3,4/M.:
YPCC, 2018

JomnonHurensHas aureparypa

1. J.W.bnoxunues «IIpoctpancTBo u Bpemsi B Mukpomupe»/M.: Hayxka, 1982.

2. unran Ay, C. Haguc «Teopust CTpyH U CKpbITBIe n3Mepenus Beenennoit», /CI16.: [Turep, 2012.
3. b. I'pun «OneranTtHas Beenennas»/M.: Kamxnsiii qom JInbpokom, 2011 (5-e uszz.)

4. M. Hunbcen, . Yanr. «kKBaHTOBbIC BEIUMCIICHUS M KBAHTOBas CBsI3b»/M.: Mup, 2006

5. J.A. Kpoubepr, F0.U. Oxuros, A.1O. Yepnssckuii «KBanToBas kpunrtorpadus»/M.: Makce Ipecc,
2011

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



Hukn uneonexmuii «KBanToBbie TexHOMOTHMY: https://tass.ru/lyudi-i-veschi/6821940

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHsATHSX MOTYT UCNIONIB30BaThCA MYJIBTUMEIUUHBIEC TEXHOJIOTUH, BKIIOYAS IEMOHCTPALIUIO
MIpEe3eHTalNH.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AWCLIMIINHBL,
YMETb IPUMEHSATH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PaboThI CTyIEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHUIO 33JaHHUI MPOMEKYTOUHOH aTTeCTalnu.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINH KOHTPOJIb 3HAHWI CTYIECHTOB B BHJE PELIEHMS 331a4 B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHHOBALIMOHHOM MEAaroruKu

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: K.B. Ilapdenos, xauz. ¢pus.-mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HanmMeHOBaHUE KOMIICTEHIIUH WNHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIN
YK-5 CriocoGeH 0CMBICIHBATh KYJIBTYPHOE VYK-5.1 3Haer OcHOBHbIE Kareropuu (Quiocouu, 3aKOHBI
pazHooOpa3zue obuiecTBa B UCTOPUYECKOTO  PAa3BHTHUS, OCHOBBI  MEKKYIBTYpHOMH
COLIMAIILHO-UCTOPHYECKOM, ITHYECKOM U KOMMYHUKALIH

¢unocodckoM acexTax

VYK-6.1 Ormpenenser nOpUOPUTETH MPOGECCHOHATBHOM
JEATEIIbHOCTH M CHOCOOBI €€ COBEpLICHCTBOBAHUS Ha
YK-6 CriocoGeH ynpaBiiTh CBOUM BpeMeHEM, |OCHOBE CaMOOIICHKH

BBICTPAMBaTh U PEaM30BbIBATh TPACKTOPHUIO VK-6.2 CnocobGeH  MIaHUpPOBaTh  CaMOCTOSITEILHYIO
CaMOpa3BUTHA Ha OCHOBC ITPUHIIUIIOB NeSITeIbHOCTE B PEIICHHH NPOQEecCHOHANBHBIX —3ajad;
00pa3oBaHus B TEUEHHE BCEH KU3HU MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;

HaXO4AUTb U TBOPYCCKU HCIIOJIB30BATH HMEIOIIMICS OIBIT B
COOTBCTCTBUH C 3a/la4aMH CaMOPAa3BUTUA

ITK-1 CriocoOeH 1maHupoBarh U MPOBOIUTH IIK-1.1  Bnameer  ¢yHIaMEHTAJbHBIMH  TOHSTHSAMH,
Hay4YHbIE YKCIIEPUMEHTHI (B U30paHHOMI 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

HpeAMETHOH obnacTn) u (unn) Teoperndeckue  (I1K-1.9 3nHaeT nepedyeHs BEAYIMX NEPUOAUYECKUX HAYUIHBIX
(aHanUTHYECKUE U UMHUTALIUOHHBIC) W3JIaHUK W CcrocoOeH BBIACHATh aKTyallbHbIE HaydHBIC
UCCIIE0BaHUS myOIMKauy B Mpo¢ecCHOHANBHOM 06JacTn

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh [1IK-4.1 3naer yncneHHbIe MOPAIKH BEITMYHUH, XapaKTEPHbIX
MPUMEHUMOCTb HCITOJIb3YEMBIX METOAHK U JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu
METO/I0B

[TK-9 Criocoben opranm3ossiBath coBMecTHyto [[IK-9.4  VYmeer ocymecTBusath 0TOOp ydueOHOrO U
Y MHAMBUAYAIbHYIO YUEOHYIO JESITeIbHOCTh METOAMYECKOI0 MaTrepuana [yl pealu3alliid B pa3iIUyHbIX
00y4aromuXcsi, OCYLIECTBISTh MEAarorunieckyo |popmax o0ydeHus (HU3NKO-MaTeMaTHYECKUM AUCHUILIMHAM
HOAJCPIKKY 00yHaroUIUXCs C BBIIAIOIIUMHUCS B COOTBETCTBUU C JUJAKTUYECKUMM LEJISIMU U BO3PACTHBIMU
CHOCOOHOCTAMU 0COOEHHOCTSAMHU O0YYaIOLINXCS

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHHs AMCLUUIUIMHBI «AKTyajlbHbIE NpOOIEMbl COBpPEMEHHON (QHU3UKW» 0OydaroImuics
JIOJKEH:

3HATh:
OCHOBHbIE KOHLICIIIIIA COBPEMEHHOM TeOpeTHUECKON (PU3UKH,
¢du3ruecKue OCHOBBI COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOIMH, TeXHONOruil ¢uznueckoro
9KCIIEPUMEHTA, TEXHHYECKUX WHHOBALIMM.
yMeTh:
OO0cyxarh TOCTHKEHHS COBPEMEHHOM (PM3MKU M PACcCKa3bIBaTh O HUX HA KaYeCTBEHHOM YPOBHE,
HO TIPH 3TOM IOJHOCTBIO KOPPEKTHO, YBEPEHHO OPHEHTHPOBATHCS Kak B paszjenax Kypca (GU3MKu u
JPYTUX €CTECTBEHHBIX HayK, CBSI3aHHBIX C ()yHIaMEHTAJIbHBIMU 3aKOHAMH, TAaK U B HOBOCTHOM IIOTOKE
COBPEMEHHOM HayKH.
BJIaJeTh:
MeToaukoi npeaCcTaBICHUsS] COBPEMEHHBIX HAYYHBIX KOHLIENIUN U UX MPAKTUYECKOTO MPUMEHEHHS
B paMKax o0meoOpa3oBaTelbHBIX NPOrpaMM, PYKOBOACTBA HCCJIEIOBATEIbCKON ¥ IMPOEKTHOMN
NeSITEIbHOCTH B cpepe COBPEMEHHBIX TEXHOIOTHI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0
He npexycmotpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:
1. Meroap!l onucanus B3aUMOJICHCTBHS B TEOPETUUECKOH (pr3rke: 0030p KOHIETIIHHA.




I'eomerpuueckas nHTEpIpeTaLys ClelaJbHON TEOPUNU OTHOCUTEIBHOCTH.

Pumanosa an¢depennnanbHas FreoMeTpusi: OCHOBHBIC TOHATHS U HCIIOIb30BaHUE B (PU3HKE.
CozneprkaHue 1 METOIbI O0IIEeH TEOPUU OTHOCUTEIIBHOCTH.

[Ipo6nema sneprun B OTO. [paBUTallMOHHBINH KOJIIATIC.

AJNropuTMbI KBAHTOBAHUS.

BepositHOCTh B KBaHTOBOI Teopun. KBaHTOBas Cyrieprno3uIius.

[Ipouenypa usmepeHust B KBAHTOBOM TEOPUU: MATEMATUUECKOE OIMCAHUE, UHTEPIIPETALHS.

e A i i

Yucrele 5 CMeElIaHHbIE COCTOSTHHSA. KBanroBas CIIyTaHHOCTb. [Mapamoxe
Onnmrerina-ITogonsckoro-Posena.

10. HpO6J'IeMI>I O6T:€,Z[I/IHGHI/I$I PCIATUBUCTCKUX U KBAHTOBBIX Teopnﬁ, MOAXOAbI K UX PCIICHUIO.

11. KopnyckynsipHasi MHTEpIpeTalMs B KBaHTOBBIX TEOpusX moisi. Pomp Bakyyma B (pU3MUECKHX
poueccax.

12. Ponb cuMMeTpuii B KBAHTOBBIX TEOPHUSAX MOJIA.
13. CrangaprHast Mojens B pHU3HKe SIeMEHTApHBIX YaCTHII.

14. Teopun Benukoro oOwbenuHenus, CynepoObeMHEHUE, HEIOKAIBbHOCTh W JIOMONHHUTEIHHBIE
HU3MEPEHUSL.

15. Uneonorus u METOAOJIOTHS OCTpOEHUsT M-Teopuu.

16. Knaccuueckue KOCMOJIOTHYECKHE MOJIETH, UX YCIIEXH M HEOCTATKH.

17. TemMHas MaTepusl B KOCMOJIOTHYECKUX MOJIETAX.

18. Bakyym u BakyymMonoZo0OHbIe POPMBI MaTEPUHN B KOCMOJIOTUYECKUX MOJCIISX.
19. Croxactuueckast nundusauus. dusnka panneil BeceneHHoi.

20. Ctpykrypa u cBoiicTBa MarepuasoB. [[poBoAHHMKH U TOIYIPOBOAHUKH.

21. TynnenbHslii 3G dexT: Ppusnka, onucaHue U TEXHOIOITHYECKOE UCTIOIb30BaHHE.
22. CBepXNpOBOAUMOCTD: MOJEIIN U MPUMEHEHHE. MarHuTHas JeBUTALUS.

23. OgHOATOMHBIE IEKTPOHHBIE YCTPOHCTBA U KBAHTOBBIE TOUKH.

24. MetamarepHaJibl: CO3JaHUE U IPUMEHEHUE.

25. KyOuTbl ¥ CUCTEMBI CITyTaHHBIX KyOHUT: pealn3alusi ¥ BO3MOXXHOCTH MCIIOIb30BAHN.
26. KBaHTOBBIE KOMIIBIOTEPHI M KBAHTOBBIE AJITOPUTMBI.

27. KanToBas kpunrtorpadusi: KIaCCHUECKUE U KBAaHTOBbIC KaHaJIbl, TEOPEMa O 3alpeTe KOIMMPOBAHUS
COCTOSIHMSI, KBAHTOBAsI TeJIeNOpTays HH(GopManuy.

28. KBaHTOBBIE OIITHYECKHUE T€HEPATOPHI: IPUHIIMIIBI ¥ TEXHOIOIHUECKOE IIPUMEHEHUE.
29. JlazepHblil IUHLET: IPUHLUIIBI JIA3EPHOIO YISpKaHUsl, IPUMEHEHHUE.
30. ®oronuka. doroHHBIE HHDOPMAIIMOHHBIE TEXHOIOTHH. YIETPAKOPOTKUE UMITYILCHI.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYILIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUs Ha IIPAKTHKE, HO JOIIyCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka ymoBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepenumnpoBanHblii 3a4€T NPOBOOUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Ouiete
IPE/ICTaBICHO J[Ba TEOPETHYECKHUX BOIIpoca M ofHa 3ajgada. [Ipu mpoBeneHum 3auéra M IK3aMeHa
oOyuaromemycsi npexpoctasisiercsi 30 MUHYT Ha moAarotoBky. Ompoc oOydaromerocs He IOJDKEH
MPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO Yaca.



