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Mporpamma ancumnnuHbl "KeaHtosas Teopus nons"; 011200.62 dusmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

Mporpammy aucumnnuHbl paspabotan(a)(n) npodeccop, a.H. (Mpodeccop) AMmHoBa A.B. Kacbenpa
Teopuu OTHOCUTENbHOCTU U rpasuTaunn OTaeneHune pmsnku , Asya.Aminova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHus aucumnnuHbl "KeaHtosas Teopus nong" (5.30B.7.4) aBnseTcs nsy4yeHne ocHOB
Teopun PensaTUBNUCTCKUX KBAHTOBAHHbIX NONEN.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.7 MNpodeccrnoHanbHbIin" OCHOBHOW
obpasosaTtenbHoi nporpammbl 011200.62 duanka 1 0THOCMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 7, 8 ceMecTpbl.

OucumnnuHa B6.3.11B.7.4 "KBHTOBas Teopus nona" aBnsgeTcs BapuaTtMBHOM YaCTbio
NpPogoeccnoHanbHoro umkna aucumnavH (bnok b.3) ons 6akanaBpoB No HanpaeneHNo NOArOTOBKM
011200 "®duauka", npocpnnb "PyHoameHTanbHas cpusnka". Obyyarowmincs oonkeH BnaneTb
3HaHVSMU U YMEHBAMU, MONYYEHHBbIMU NMPU U3Y4EHUN OUCLMMINH MatemMaTnyeckoro u
€CTeCTBEHHOHay4YHoro umkna (bnok b.2), a Takxe 6a30BoiA YacTu NPOGECCUOHANBHOMO LMKNa
(Mooynb "TeopeTtuyeckas guamka") n gucuunnud 5.3.0B.1 "CneumnanbHas Teopus
oTHocuTenbHocTn", "Teopusa cnvHopos" n 6.3.0B.4.5 "Teopusa rpynn Jn". OcBoeHne ANCUMNANHDBI
5.3.[0B.7.4 "KBHTOBas Teopms nonst" HeobxoAMMO Kak NpeaWwecTByoWwee 415 N3y4eHNs CneayoLwmnx
avcumnaund: OH(M).P.2 "®uauka Bbicokmx aHepruii u kocmonorus”, H(M).B.1.2 "KannbpoBo4Hble
nona" n EH.B.2 "Meton kBaHTOBOI Teopun Nons B CTaTUCTUYECKON Pusnke".

3. KomneTteHuuun obyuatowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL U
OK-1 CNoCOBHOCTbIO UCMOMNb30BaTh B MO3HABATENBbHOMN 1
(0bLeKkynbTypHbIE npodpeccrnoHanbHom fesTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMreTeHuun) MaremMaTukKn N eCTeCTBEHHbIX HayK
OK-3 CNoCcobHOCTLIO NprobpeTaTb HOBbIE 3HAHNS, NCMONb3YS
(0BLweKkynbTypHbIE COBpPEMEHHbIe 0bpa3oBaTeNbHbIE Y MHPOPMALMOHHbIE
KOMNeTeHLmm) TeXHONoruu
MK-1
n HOCTbIO UCMONb30BaTb Bble T ™
(Tpocpecononanme |7T0CCIOIH UCTaTSanars Casonu TeopeTeCKUC aHais
KOoMreTeHuun) P P
MK-10 CNOCOBHOCTBLIO NOHUMATL M M3naratb Nony4yaemyo
(npodpeccunoHanbHble NHJOOpMaLINIo 1 NpeacTaBnATb pe3dynbratbl PU3NYECKNX
KOMNeTeHL M) nccnenoBaHnm
MK-2 CNOCOBHOCTbIO NMPUMEHSITL HAa NpakTnke 6a30Bble
(MpocheccmonantHbie n OcpeCCVIOHaﬂbEble HaBbIKW P
KOMreTeHuunn) P
MNK-4 CNOCOBHOCTBLIO UCMOMNb30BaThL CNELMANN3NPOBAHHBIE 3HAHNS B
(npodpeccunoHanbHble obnactn om3nKn ons 0CBOEHUS NPOGUIbHBIX (OU3NYECKNX
KOMNeTeHLmm) OVCUMUMNIIMH (B COOTBETCTBUMN C NPOCPUSIEM MOArOTOBKN)
MK-5 CNOCOBHOCTBIO NMPUMEHSITb Ha NpakTnke 6a30Bble
n NoHanbHble 3HaHNA Teopun N METOO0B
(NPOChECCHOHANbHbIE obwenpogeccuoHanbHble 3Ha eop eTono
Jon3n4ecknx nccnenosaHui (B COOTBETCTBMM C Npoounem
KOMMeTeHuun)
NOArOTOBKN)
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Mporpamma ancumnnuHbl "KeaHtosas Teopus nons"; 011200.62 dusmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE MOCTYyNnarThbl, nexatune B OCHoBe peﬂﬂTVIBVICTCKOVI Teopun KBaAHTOBAHHbIX nonem, TEXHUKY

KBAHTOBAHMS1 CBODOAHBIX CKaNSPHbIX, 3N1EKTPOMArHUTHOrO 1 CIMHOPHOIO CBOBOAHBIX MONeN,
OCHOBHbIE MOHSATUS TEOPUMN B3aUMOAENCTBYIOLWNX MOJER, 0OLLYyI0 TEOPUIO MaTpULIbl paccesiHms r
OCHOBbI annapara Teopun Bo3MyLeHWiA, npasuna denHMaHa ons BbIMUCNEHNS MaTPUYHbIX
9NIEMEHTOB MaTpuLbl paccesHus, PopMynbl AN BEPOATHOCTEN NPOLIECCOB paccesHns u

300 PEKTUBHbBIX CEYEHNIA;

2. OONIXEH yMeTb:

MOHUMaTb 0COBEHHOCTN KBAHTOBbLIX MPOLIECCOB PACCESHUS NEMEHTaPHbIX YacTuL; MOHUMaTb
npobnemy ycTpaHeHMst pacxo4MMOCTel U3 S-matpuubl, MMETb NpeacTaBneHne o cnocobax
perynapusauuu.

3. 0ONXEeH BnageTb:

TEXHVUKOMN BbIYUCNEHNS NPUYMHHbBIX OYHKLMIA ["prHA pasnnyHbix Nonen n anarpamMHON TEXHUKOM
derHMaHa;

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:
NPUMEHATb NONMYYEHHbIE 3HAHMS ONS PELWEHNS KOHKPETHbIX (OU3NYECKMX 3aaady

4. CTpyKkTypa 1 cogepxaHue AUCLUNMUHBI MOAyns

Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 7 3a4eTHbIX(ble) eanHnL(bl) 252 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNINHBI 3a4€eT B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy

28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasnen ayauTopHOM paboThbl,
Hepens MX TPYAOEMKOCTb Tekywume doopmbl
i NMex ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUA pa601b|

Tema 1. Knaccuyeckas o
1.[Teopusi cBO6OAHbIX 7 1-9 18 18 0 YyCTHbIM onpoc

nonemn

Tema 2. KBaHTOBas o
2.[Teopusi cBOGOOHBIX 7 |10-18| 18 18 0 YCTHBbI Onpoc

nonemn
3 Tema 3. MaTpuua 8 1-9 14 15 0 YCTHbIA ONpoC

‘[paccesHus.

Tema 4. YcTtpaHeHune .
4.|pacxoouMmocTel 13 8 10-17| 14 15 0 YCTHbIA ONPOC

S-maTpuupbl.
_ Tema . NTorosas v 0 0 0 3aver

doopma KOHTpons
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Mporpamma ancumnnuHbl "KeaHtosas Teopus nons"; 011200.62 dusmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")"m:_:;“b'/ C("w'echcemecrpa (B yacax) ‘ll(ompgt:mp
ay Nekumm MpakTnyeckmelllaboparopHbie
3aHATUSA paborbl

Tema . NTorosas 9K3ameH
. 8 0 0 0

doopma KOHTpons

Ntoro 64 66 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. Knaccuueckas Teopusi CBO60AHbIX nonen
neKkumnoHHoe 3aHsiTne (18 yaca(os)):

Knaccuyeckme nons: narpaHxes popMannam, ypaBHeHUs ABuxeHus. Teopema Hetep.
CoxpaHsitowmecs BennymHbl. CUMMETPUM U 3aKOHbI COXPaHeHNs. TeH30pbl 3HePrum-mMnynbCa,
MOMEHTa UMNyfbca, opbuTanbHOro U CNMHOBOrO MOMEHTOB. KannbpoBoyHblie Npeobpa3oBaHus.
3apsia n BekTop TOKA. [1eCTBMTENbHOE 1 KOMMNEKCHOE CKansipHble MONs: narpaHxes oopManmam,
ypaBHeHusi KneiiHa-I"opaoHa, uMnynbCcHoe npeacTaBneHne, nonoXmTenbHo- 1
OTpULLATENbHO-4aCTOTHbIE COCTaBNsAWME. DNEKTPOMArHUTHOE NONE: rPaaneHTHoe
npeobpasoBaHune, ycnosue JlopeHua, narpaHxes hopManuam, nonepeyHble, NPoAobHbIE 1
BPEMEHHbIE cocTasnsowme, cnvH. CnMHopHoe none: goaktopusauus onepartopa KneiHa-IropaoHa,
matpuubl dunpaka, narpaHxes oopManuam, ypasHeHne [upaka, MaTpuyHbIi TEH30P CNnHa,
MMMyNbCHOE NpeacTaBneHune, cnvH. CIMHOPHOE None C HyNeBOW Maccoii: ypaBHeHNUs Beiins,
CNUPanbHOCTb.

npakTudeckoe 3aHsitne (18 yaca(oB)):

PeweHne 3apay no teme: BaprpOBaHl/Ie nencTeuns. YDaBHeHI/IFI nons. YDaBHeHVIFI OBUXEHNA.
BbluncneHwne TEH30pPOB 3HEeprnn-mmnynbca, MOMeHTa NMMMNynbca, op6|/|Taanoro " CrMNHOBOI O
MOMEHTOB, 3apsna 1 BeKTopa TokKa Ans pa3nMyHbIX nonen (,El,eI7ICTBI/ITeJ'IbHOG N KOMIJIEKCHOE
cKanspHble nong, aneKTpoMarHMTHoe rnoJie, CnMHoOpPHoe none). YctaHoBneHue pPa3nnyHbIX CBOWCTB
TEeH30pa aHeprmm I/IMI'IyFIbca/MOMeHTa.

Tema 2. KBaHTOBasi TeOpnsi CBOOOAHbBIX Noneun
JNleKunoHHoe 3aHsitne (18 yaca(os)):

KBaHTOBasi Teoms cBo6oaHbIx noneit OCHOBHbIE MPUHLMMNbI KBAHTOBOW TEOPMK, 3a4aHne
KBAHTOBOMOJIEBOW CUCTEMbI YHUTAPHbBIM NpeacTaBneHneM rpynnbl MNyaHkape B runb6epToBOM
npocTpaHcTBe coCcTosHMIA. OCHOBHOW NOCTyNaTt KBaHTOBAHNSA Pnandeckmx nonen. dunamyeckuii
CMbIC/ NMOMOXMUTENbHO- N OTPULLATENIbHO-4AaCTOTHbIX COCTaBNAIOWMNX. YCTaHOBNEHME
nepecTaHOBOYHbIX COOTHOWEHWUI. [lepecTtaHOBOYHbIE COOTHOWeEHUS Pepmu-Lunpaka n
Bose-OiHwTeiHa. 3apsinosoe conpsixeHne. Teopema Maynu. KeaHToBaHMe cBOHOOHOMO
ckansipHoro nonsi. KeaHToBaHne cBob6oaHOro anekTpomarHuTHoro nons. Meton Nyntol-Bnelinepa.
VHoeduHuTHaa meTtpuka. [lceBnodOTOHHbIV BakyyM. KBaHTOBaHWe cnuHopHoro rnons. MNpuHumn
Maynu. ®yHkumm IM'puHa. MNpuynHHbIE PYyHKUMK [ pUHA CKansapHOro, 3M1eKTPOMarHUTHOro
CNUHOpPHOro nonei. HopmanbHoe nponseeneHne onepaTopos. Teopema Buka ong HopManbHbIX
npon3seneHu.

npaktn4deckoe 3aHsiTne (18 yaca(os)):

PeweHne 3anay no teme: NonyvyeHne KOMMYyTaUVMOHHbIX COOTHOLWEHWIA 18 BEKTOPHOro, CKansipHoro
nonew. Ceoictea onepatopoB $u\pm$. MNocTpoeHne narpaHXnaHoB B3auMOOEeNCTBUS,
coaepxatme MMHUManbHble CTENEHW nonei n He 6onee 0HOM NPOVM3BOAHON A5 CKANSIPHOMO U
CMWHOPHOIO MOSIs, NCEBLOCKONSPHOro N CMMHOPHOO, CIMHOPHOIO 1 BEKTOPHOrO, T.4. [locTpoeHme
N30TOMNYECKN NHBAPUAHTHbIX NarpaHXuaHoB B3aMMOLENCTBUSA AN Pa3/INYHbIX MONen.
HwraroHannsauusa narpaHxunaHa, KaHOHNYeCKOoe KBaHTOBaHMe.

Tema 3. MaTtpuua paccesiHus.

JNleKuoHHoe 3aHsitne (14 4aca(os)):

KETPOHHBH
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Mporpamma ancumnnuHbl "KeaHtosas Teopus nons"; 011200.62 dusmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

Martpuua paccesHus. JlarpaHxunaH B3anMooenctasmsa n S-matpuua. XpoHONormyeckoe cnapvsaHue.
Teopema Buka ons xpoHonornyeckux npovsseneHuin. Baanmonencreme anekTpoMarHMTHOro 1
CMWUHOPHOIO 3NMEKTPOH-MNO3UTPOHHOro nonen. duarpamMmmbl dernHmaHa. BeposaTHOCTM npoueccos
paccesHns N adoPekTnBHbIE ceveHuns. MNMpnmepbl pacyeTta npoLeccoB BTOPOro nopsaka.
KomntoHoBckoe paccesHme. ®opmyna KnerHa?HuwmHbl. AHHUrMNAUNS 9n1eKTPOH-NO3UTPOHHOM
napbl. BblyncneHne MatpryHbIX 31EMEHTOB MaTpuubl paccesHus. [Npasuna cooTBETCTBUS
denHMaHa B UMMNyNbLCHOM npeacTasneHn. PaccesHne BHEWHNUMY MONSIMU.

npaktnyeckoe 3aHsitne (15 yaca(os)):

PeweHne 3anay no teme: Teopema Buka. lNocTpoeHne xpoHonormnyeckoro npousseneHns T(L(x)
L(y)) B HopManbHo doopMe N5 pasnuyHblX narpaHxuvaHos.l1pasuna ®enHmana. lNonyveHuns
doopmynbl AndpdpepeHLManbHOro ce4eHns ynpyroro paccesHns yactuu, oopmyny BepOsSTHOCTEN
npoueccoB pacnana 4acTuubl Ha OBe U TPU U BPEMS XU3HU UCXOLHOM YacTuubl. PenMaHoBCKME
NHTerpanbl

Tema 4. YcTpaHeHMe pacxoguMoCTen U3 S-matpuubl.
JNleKuoHHoe 3aHsitne (14 4aca(os)):

YcTtpaHeHue pacxoammocTen n3 S-matpuubl. Perynspusauns Naynu-Bunnapca. ek TUBHbIN
narpaHxuaH ssanmognenctans. KoHtpuneHbl. Obwue npaBmna ycTpaHeHns pacxoaumocTen. NHaekc
N CTENEHb PacxoanMMocTun amarpammbl. Knaccmgumkaums peHopMupyemMocTy Teopuid. 8 nekums 3
O6wwme npaBmna yCTpaHeHNs pacxoauMocTei. IHOeKC 1 cTeneHb pacxoamMMOCT Auarpammb.
Knaccndgoukaumsa peHopmmpyemocTtu Teopuin. Obwme npasuna ycTpaHeHus pacxoammocteit. Minpekc
N CTENeHb pacxoanuMocTu anarpammbl. Knaccudurkaums peHopMmpyemocTy Teopuid. Tunbl
pacxonawWwmxcs auarpamm B CMHOPHOW 3N1EeKTPOANHAMMKE.

npakTnyeckoe 3aHsitne (15 yaca(os)):
Haxox,ueHme CeyeHunsd pasindHblX NpoueccoB B Teopun C narpaHXxXmnaHom B3aMMo0encTBunS.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N DopMbl KOHTPONS
Paspen Hepens | camocTosiTensHon [TpyA0eMKOCTb b
N AducumnnuHbl Cewlechcemecha paborthbl (B wacax) caMOCTa%’gfb':b"o"'
CTYLEHTOB P
Tema 1. Knaccnyeckas
i NnoAroToBka K o
1.;%?1239 CBOOOAHbBIX 7 1-9 YCTHOMy ONPOCY 18 YCTHbI ONpocC
Tema 2. KBaHTOBas NOArOTOBKA K
2. ;%?1239 CBOOOHbIX 7 10-18 YCTHOMY OMpOCY 18 YCTHbIA OnNpocC
Tema 3. Matpuua NnoAroToBka K o
3. paccesHus. 8 1-9 YCTHOMY Onpocy 25 YCTHBIN OMpOC
Tema 4. YcTpaHeHue
4.|pacxogmmocTen n3 8 10 - 17 |OAroTOBKA K 25 YCTHbI ONpoC
S-MaTpuLbI. YCTHOMY onpocy
WNtoro 86

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAsA MHTEPaKTUBHbIE hopMbl 06yUYeHUs

eKuMn 1N NpakTUYecKmnx 3aHATUIA, OPraHN30BaHHbIX NO CTAHOAPTHOW TEXHONOIMN B UHTEPAKTUBHOM
doopMe C XMBbIM OMANOroM Mexay npenonasateneM N CTYLEHTOM.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboThbl CTYAEHTOB

Tema 1. Knaccuyeckas Teopusi CBO60AHbIX nonen

KETPOHHBH
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

Knaccuyeckume nong: narpaHxes hopmannam, ypasHeHns aBuxeHus. Teopema Hetep.
CoxpaHsiowmecs senninHbl. CUMMETPUM 1 3aKOHbI COXPaHEHUS. TEeH30pbl SHEePrun-UMnNynbCa,
MOMEHTa UMNynbca, opbuTanbHOro N CNMHOBOro MOMeHTOB. KannbpoBoyHble Npeobpa3oBaHusl.
3apsan 1 BekTop Toka. [JencTBUTENbHOE N KOMMNEKCHOE CKanspHble NONS: narpaHxes oopManmam,
ypaBHeHus KnenHa-I opaoHa, uMnynbCcHoe npeacTasneHne, NonoXnTenbHo- 1
oTpULAaTENIbHO-4aCTOTHbIE COCTaBNAIWME. DNEKTPOMArHUTHOE None: rpadnueHTHoe
npeobpasoBaHune, ycnosure JlopeHua, narpaHxes hopmannam, nonepeyHblie, NpoLoNbHbIE 1
BPEMEHHble cocTasnstowme, cnvH. CnmHopHoe none: doaktopmaauunsa oneparopa KnenHa-lropaoxa,
matpuubl [lnpaka, narpaHxes oopMannam, ypasHeHne [lnpaka, MaTpuyHbliA TEH30pP CnnHa,
UMNynbCcHoe npeacTasneHne, cnuH. CNMHOPHOE NMosne C HyNeBo Maccon: ypaBHeHUs Benns,
cnupanbHocTb. KomneteHuwun MNMK-1, MK-2, MK-4, OK-1, OK-3.

Tema 2. KBaHTOBasi TeOpnsi CBOOOAHbBIX Noneun
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

KBaHTOBas Teopusi cBO60AHbIX Noneint OCHOBHbIE MPUHLMMbLI KBAHTOBOW TEOPUN, 3aaaHune
KBAHTOBOMOJIEBON CMCTEMbI YHUTAPHBIM NpeacTaBneHvem rpynnel MNyaHkape B runbb6epToBOM
NPOCTPaHCTBe COCTOSAHMIA. OCHOBHOW MOCTYNaT KBaHTOBAHUS OM3NYECKMX Nonen. Puanyeckui
CMbIC/T MONOXUTENBHO- N OTPULATENBHO-YaCTOTHBIX COCTaBNSAOWMX. YCTaHOBNEHNE
nepecTaHOBOYHbIX COOTHOWEHWIA. [1epecTaHOBOYHbIE COOTHOWEHNSA Depmu-Lnpaka n
Bose-OnHwrenHa. 3apsnosoe conpsxeHne. Teopema lMaynu. KeaHToBaHMe cBOOOOHOIO CKaNsipHOro
nonsi. KeaHToBaHne cBob6oOHOro anekTpoMarHuTHoro nonsi. Meton Nyntol-bnennepa.
VHoeduHuTHaa meTtpuka. [lceBnodOTOHHbIV BakyyM. KBaHTOBaHWe cnuHopHoro nons. MNpuHumn
Maynu. ®yHkumm IM'puHa. MNpuynHHbIE PYyHKUMK [ pUHA CKansapHOro, 31eKTPOMarHUTHOro 1
CnvHOpPHOro nonen. HopmanbHoe nponseeneHve oneparopos. Teopema Buka ons HopmanbHbIX
npounaseneHnin. KomneteHuun MNMK-1, MNK-2, rK-4, OK-1, OK-3.

Tema 3. MaTtpuua paccesiHus.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Martpuua paccesiHus. JlarpaHxunaH B3anMooenctsms n S-marpuua. XpoHonornyeckoe cnapveaHue.
Teopema Buka ons xpoHonornyeckux npovnsseneHnin. Baanmonencrene sanekTpoMarHUTHOro 1
CMVHOPHOIO 3NEKTPOH-NO3UTPOHHOro nonen. duarpammbl denHmaHa. BepoaTHocTy npoueccos
paccesHus n adppekTnBHble ceveHus. Npumepbl pacyeTa npoLeccoB BTOPOro Nopsaka.
KomntoHoBckoe paccesiHue. dopmyna KnenHa-HuwmHbl. AHHUrMASUNS SNEeKTPOH-NO3UTPOHHOW
napbl. BblumcneHne MatpuyHbIX aNEMEHTOB MatpuLbl paccesHus. [Npasuna cooteeTcTBusa deriHmaHa
B MMMNYNbCHOM npeacTasneHnn. PaccesHme sHewHumn nonamu. KomneteHumm MK-1, MK-2, MK-4,
OK-1, OK-3.

Tema 4. YcTpaHeHMe pacxoamMocTen U3 S-matpuubl.

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

YcTtpaHeHune pacxoammocTen n3 S-matpuubl. Perynspusauns Naynu?Bunnapca. SddekTnBHbIN
narpaHxwuaH s3anmonencteng. KoHtpuneHbl. Obwue npasmna ycTpaHeHns pacxogumocTen. NHaekc
N CTEMeHb pacxoanmMocTun auarpammbl. Knaccudumkaums peHopMmpyemMocTy Teopuii. 8 nekums 3
O6wwe npasBuna yCTpaHeHNs pacxoauMocTen. IHaeke n cteneHb pacxoamMMoCT Auarpammbl.
Knaccndgoukaumsa peHopmmpyemocTtu Teopuii. Obwme npasuna ycTpaHeHus pacxoammoctei. Minpekc
N CTENeHb pacxoanMMocTun anarpammbl. Knaccudumkaumsi peHopMmpyemocTy Teopuid. Tunbl
pacxooswmxcs guarpamm B cnimHopHown anekTpoamHamuke. KomneteHuum MK-1, MK-2, MK-4, OK-1,
OK-3.

Tema . UTorosas coopma KOHTpoOns

Tema . UToroeas doopma KOHTpons

[MprMepHble BOMPOCH! K 3a4eTy N 9K3aMeEHY:

BUNETbI K 9K3AMEHAM/3AYETAM

Bunert 1.

1. Knaccuyeckme nons: narpaHxes qoopMannam, ypaBHEHUS OBUXEHMNS.
2. MpwvHumn Maynn.

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

<
CrtpaHnua 7 ua 11. YH Fl EPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuHbl "KeaHtosas Teopus nons"; 011200.62 dusmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

Buner 2.
1.Teopema Hétep. CoxpaHsowmecs BennynHbl.
2. ®yHkuum [MpuHa.

Bunert 3.
1. CnMMeTpUmn 1 3aKOHbI COXPaHEHWS.
2. MprynHHbIE PYHKUMK [ prHA CKanspHOro, 3M1eKTPOMarHUTHOro v CrMHOPHOMO NOnew.

Buner 4.
1. TeH30pbl 3HEPrun-UMnNybCa 1 MOMEHTA UMMy bCa.
2. Teopema Buka ons HopmanbHbIX NPOM3BEeAEHWIA.

Bunert 5.
1. TeH30pbl 0pbUTaNBLHOIO U CIMHOBOrO MOMEHTOB.
2. JlarpaHxwnaH B3anMo4encTeng n S-matpuua.

Buner 6.
1. KannbpoBo4yHble npeobpa3oBaHust. 3apsih 1 BEKTOP TOKa.
2. XpoHonornyeckoe cnapusaHue.

Bunert 7.
1. [enctBntenbHoe ckansgpHoe none: narpaHxes popmanunam, ypasHeHns KnenHa-lropgoHa.
2. Teopema Buka ons xpoHonornyecknx npon3seneHunin.

Buner 8.

1. KoMnnekcHoe ckanspHoe none: narpaHxes dpopmanmam, ypasHeHns KnenHa-lropaoHa.
2. BzanMogencTtene anekTpoMarHUTHOrO N CAMHOPHOIO 3N1EKTPOH-NO3UTPOHHOIO MNONEN.

BuneT 9.

1. IMnynbcHOE npeacTaBneHne, nonoXnTenbHO- 1 OTPULATENbHO-4aCTOTHbIE COCTaBNsoWwme.
2. Onarpammbl denHMaHa.
bunet 10.

1. SnekTpoMarHNTHOE None: narpaHxes oopmannam, NonepeyHble, NPOaOoNbHbIE N BPEMEHHbIE
cocTaBnsiowme, CrH.

2. BEpoSITHOCTM NPOLIECCOB pacCesiHNs 1 3GPEKTUBHbIE CEYEHNS.

Bunet 11.
1. dakTopusauma oneparopa KnenHa-IropaoHa, matpuubl Jupaka.
2. KoMnToHOBCKOE paccesHue.

Bunet 12.
1. YpasHeHune Oupaka.
2. ®opmyna KnenHa-HuwmHbI.

Bunert 13.
1. CNMHOpPHOE none: MaTpuYHbIA TEH30P CMKHa, UMNYNbCHOE NpeacTaBneHne, CruH.
2. AHHUIMNAUMSA SNEKTPOH-MO3UTPOHHOW Napbl.

BuneT 14.

1. CnnuHOpHOEe none ¢ HyneBol Maccoit. YpaBHeHus Beins.
2. BbluncneHne MaTpuyHbIX 3N1IEMEHTOB MaTpULLbl PACCESHUS.

Bunet 15.

1. CnupanbHOCTb.
2. lNpasuna cooteeTcTBUSA PEeHMaHa B MMMybCHOM NMpeacTasneHnu.

BuneT 16.
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1. OCHOBHble MPUHLMMbI KBAHTOBOW TEOPUMN.
2. PaccesHue BHewWHMU NonsmMu.

Bunet 17.
1. OCHOBHOW NOCTyNnaT KBaHTOBAHNS (PU3NYECKMX MONEN.
2. YCTpaHeHne pacxoanMMocTen n3 S-matpuubl.

Bunert 18.
1. PN3NYECKUN CMbICN NONOXUTENbHO- U OTPULATENIbHO-4aCTOTHBIX COCTaBNSIOWMX.
2. OPGEKTMBHbBIN NarpaHXuaH B3anMoaencTBusS.

Bunet 19.
1. YcTaHoBneHve nepectaHoBOYHbIX COOTHOLWEHWIA.
2. KOHTpu4neHbl.

Buner 20.
1. lNepectaHoBO4YHbIE COOTHOWEHMS Pepmu-Lpaka n bose-OnHwTenHa.
2. Obwwme npaBuna ycTpaHeHMsl pacxoanMocTei M3 S-MaTpuupl.

bunert 21.
1. 3apsaposoe conpsixeHue. Teopema Maynw.
2. lHoekc pacxoaMMocTu guarpamMmel.

bunet 22.
1. KBaHTOBaHMe cBOHOAHOrO CKansipHOro Mons.
2. Knaccudpukaums peHopMnupyemocTn TEOPUIA.

bunert 283.
1. KBaHTOBaHMe cBOGOAHOrO 9NEKTPOMArHMTHOro nons. MinoedpmHnutTHas Metpuka.
2. CteneHb pacxooMMOCTV AnarpamMmei.

Bunert 24.
1. MeTtog Nyntol-Brnennepa. NceBLOGOTOHHbIV BakyyM.
2. Perynapusauuns lNaynn-Bunnapca.

Bunet 25.
1. KBaHTOBaHME CNNHOPHOrO Nons.
2. Tvinbl pacxogawmxcsa guarpamMm B CIMHOPHON SNeKTPOANHAMUKE.

7.1. OcHOoBHas nuTeparypa:

1. BepHuwreiiH, Ileittec [.A., WaHnep, CemnHap no cynepcummetpusm, T. 1. Anrebpa n aHanms.
OcHoBHble hakTbl, [Mog pen. O. A. Jleriteca n ¢ npononHenunamm B. B. MonoTkosa - M.: MUHMO,
2011.-410c.

http://rffi.molnet.ru/rffi/ru/books/o_491623 (cant PO PN)

2. Usenuk A.M. KeaHToBas Teopus nonst B onamnke KOHOEHCUPOBAHHOMO COCTOSHMS. - M.:
duamatnut, 2004. - 320 c.

http://e.lanbook.com/books/element.php?pl1_id=2714 (n3pnatenbcTBo "/laHb")

3. OneMeHTbl TEOPUN NONS: BapMaLNOHHbIE CUMMETPUM U FEOMETPUYECKNE UHBapuaHTbl / KoBanés
B.A., Papaes lO.H., DPUBMATJINT, 2009, 160 c.

http://e.lanbook.com/books/element.php?pl1_id=2213

7.2. JlononHuTenbHasa nuteparypa:

1. VIHCTaHTOHbI, CTPYyHbI U KOHpOpMHas Teopus nons. lNog pen. benasmHa A.A. - M.: duamarnur,
2002. - 448 c.
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http://e.lanbook.com/books/element.php?pl1_id=2110

2.Teopus rpasutaumoHHoro nons / A. A. JloryHos ; PAH, Ota-Hue sgep. husuku .? V3gaHne 2-e,
nononHeHHoe .? Mockea : Hayka, 2001 .? 238c¢. ? bubnuorp.: ¢.236-238 .? ISBN 5-02-002741-3. 5
9Ka3.

7.3. UHTepHeT-pecypcChbl:

ApXuB 3NEKTPOHHbIX Nybnmkauunin Hay4Hbix cTaten - http:/arxiv.org/

Bubnuoteka EqWorld MUP MATEMATUYECKUX YPABHEHWUW - http://eqworld.ipmnet.ru/indexr.htm
W3partenbcTso - http://e.lanbook.com/

Cant kapeapbl TEOPUM OTHOCUTENBHOCTU U rpasutaumnm KoY -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye

OnekTpoHHas bubnnoTeka MexaHMKo-MaTeMaTn4eckoro dakynbteta MoCKoOBCKOro
rocyfnapCTBEHHOro yHusepcurerta - http://lib.mexmat.ru/allbooks.php

AnekTpoHHO-6MbNMoTeyHas cuctema - http://www.knigafund.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHune agncumnnuHbl "KsaHToBas Teopus nona" npegnonaraeTt MCNonb3oBaHWe cneayouero
MaTepuanbHO-TEXHMYECKOro obecneyeHus:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOoBaH C y4ETOM BCEX
N3MEHEHW 0bpasoBaTeNbHbIX CTaHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMmble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHusAM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToaMYeckas nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIE BEPCUN
NeproanYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. Ob6C
Na3patenbcTBa "/laHb" obecneymBaeT NOCTYN K HAYYHOR, y4eBHOM nuTepatype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSM MO MaKCUManbHOMY KOMYECTBY NPOGUNbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

Kypc nekumii n npakTM4ecKnx 3aHsSTUiA, OpraHn30BaHHbIX MO CTaHAAPTHOMW TEXHONOMUN B
MHTEPAKTMBHOW CPOPME C XMBbIM ANANOroM MeXy npenonaBaTenieM U CTYLEHTOM.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
HanpasneHnto 011200.62 "duanka" n Nnpopunto NOAroTOBKN HE NPEOYCMOTPEHO .
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