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AHHOTALMS

Kypc HepensiTMBHCTCKOW KBAaHTOBOM MEXaHHMKH SIBJISIETCS 4YacThbio (yJaMEHTAJIbHOTO IIMKIIA
OCHOBHBIX Pa3/IeJiOB TEOPETUUYECKON (DM3MKH, U3yUaeMbIX CTyJIeHTaMu Ha 5 cemectpe. Kypce moctpoen
Ha ocHOBe kiaccudeckoro yueOnuka JI.J[. Jlanmay u E.M. Jludmmuina u BKIIOYaeT H3JI0KEHUE Kak
MPUHIIMIIOB KBAaHTOBOW MEXaHUKHU, TaK U 3HAUUTENIBHOIO 4Yucia NpuioxkeHuil. M3noxenue nu oobem
MaTepHalla pacUuTaHbl Ha MOATOTOBKY CHEIMAINCTOB, 3aHUMAIOIIMXCS UCCIIE0BATENIBCKOM paboTOl B
HKCHEPUMEHTAIbHOMN U TEOPETUUECKOH PU3HKe.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

Ilenpro Kypca sABJISETCS O3HAKOMIICHHE CTYIEHTOB C OCHOBHBIMH IIOHATHUAMM U IPUHLMUIIAMHA
KBAaHTOBOM MEXaHHMKU M €€ MATEMaTHMYECKUM amnmnaparoM. B pesynbpraTe yCBOEGHMs Kypca CTYACHTBI
OyayT CHOCOOHBI MPHUMEHSATh METOAbl KBAaHTOBOM MEXaHHKH K WCCIEAOBAHUIO MPOCTEUIINX
KBAaHTOBBIX CHCTEM: aTomMa BOJIOPOJA, pOTaTOpa, OCHWUIATOpAa W Jp., a TaKKe Uil peuIeHUs
npocredmux 3agad. OBiajeHWe KBAHTOBOM MEXaHMKOM B TakoM OObeME MO3BOJUT CTYyACHTaM B
OyaylueM u3ydyaTh Apyrue pasjieibl COBpeMEHHOU (DU3UKH.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

Jlns ocBOEHMsI Kypca CTYAE€HTaM HEOOXOJUMbl 3HAaHUS KJIACCUYECKOH MEXaHUKH U
JIEKTPOAMHAMUKH, A TAKXKe 3HAHHE COOTBETCTBYIOLIUX pa3/efIOB MaTEMAaTHKHU: JTUHEHHOW anredpsl,
TEOPHH ONIEPATOPHOTO UCUUCIICHUS U YPAaBHEHUI MaTeMaTu4eckoi GU3UKU. 3HaHUS, TIOTy4YEeHHBIE IPU
M3yYEeHUH Kypca KBAaHTOBON MEXaHHMKH, HEOOXOMUMBI IJsi paboThl mpodeccuoHanbHOM paboThl U
OCBOCHUS TIOCJIEIYIONINX KyPCOB TEOPETUICCKONW (DU3UKH: CTATUCTHUECKON (PU3UKHU, PENSITUBHCTCKON
KBAaHTOBOW MEXaHUKH, TEOPETHYECKOW (HM3MKH TBepaoro Ttena. Kpome Toro, 3HaHHWE KBaHTOBOU
MEXaHHKH COBEpIIEHHO HEOOXOAMMO IpPH OCBOCHHMH MHOTIMXIPO(ECCHOHANBHBIX JUCLMILIUH IO
TEOPETUYECKON U HKCIIEPUMEHTAIBHOM (pU3HKe, N3ydaeMbIX CTYJEHTaMU CTapIINX KypCOB.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETECHIHH:

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHII KOII N HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUA

KOMIETCHIINH
OIIK-1 [1] — Cnocoben ucnonbs3oats | 3-OI1K-1 [1] — 3naTh 6a30BbIC 3aKOHBI €CTECTBEHHOHAYYHBIX
0a30BbIC 3HAHUS JTUCIUIUINH; OCHOBHBIE MaTEMaTHUECKHUE 3aKOHbBI; OCHOBHbBIC
€CTECTBEHHOHAYYHBIX JUCIHIUINH B (u3mueckre SBICHMS, MPOIIECCHI, 3aKOHBI U TPAHUIIBI HX
npodeccnoHanbHOM e TENbHOCTH, MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX XUMUYECKUX 3aKOHOB
MIPUMEHSITh METOJIbI U SIBJICHUI; METO[bl MATEMATHUYECKOTO MOJICTUPOBAHMUS,
MaTeMaTHYeCKOro aHaln3a u TEOPETUYECKOT0 U IKCIEPUMEHTATBHOTO UCCIIEIOBAHMUS
MOJIETTMPOBAHMUS], TEOPETHUECKOTO U V-OIIK-1 [1] — YMeTh BBISBIATh €CTECTBEHHOHAYYHYIO

JKCIIEPUMEHTAILHOTO UCCIIEIOBAaHUS | CYIIHOCTD MPOOJIeM, BO3HUKAIOIINX B X0J1€
npodecCHOHATBHOMN e TENbHOCTH, TPUBIEKATH [ UX
pellIeHus: COOTBETCTBYIOIMUN (PU3UKO-MaTeMaTHYECKUN
amnmapar




YK-1 [1] — CnocobeH ocymiecTBIsATh
TTOVWCK, KPUTUICCKUH aHAJIN3 U CHHTE3
nH(pOpMaIIUU, TPUMEHSATh CUCTEMHBII
MTOJIXOJT JUTSL PEIICHUS TTOCTaBICHHBIX
3a/1a4

VKE-1 [1] — Croco6eH nenoib30BaTh
3HAHUS €CTECTBEHHOHAYYHBIX
AUCHUIUINH, IPUMCHATH MCTOABI
MaTeMaTHYECKOro aHaJIu3a 1
MOJICTTUPOBAHUS, TCOPETHUECKOTO H
AKCIIEPUMEHTATILHOTO UCCIIEeIOBAHUS
B ITOCTABJICHHBIX 3aa4ax

B-OIIK-1 [1] — Bnagers MaTreMaTuuecKuM anmnapaToMm Jist
pa3paboTKy Mojiesiel MPOoLecCOB U SIBICHUMN, pEeLICHUS
MPAaKTHYECKUX 3a7a4 MPpodhecCHOHANbHOU NesTeIbHOCTH;
HaBBIKAMU MCTIOJIb30BaHUSI OCHOBHBIX O0IE(HU3UIECKUX
3aKOHOB ¥ MPUHIIUIIOB

3-VK-1 [1] — 3natb: MmeToauku c6opa u 00paboTKu
nHpOPMAIINH; aKTYaIbHBIE POCCHICKHE U 3apyOeKHbIe
UCTOYHUKU UHPOpMaLuu B chepe mpodeccuoHanTbHON
JeSITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

V-VK-1 [1] — YMeTb: npuMeHITh METOAMKH ITOKMCKa, cOopa 1
00paboTku HHGOPMAITUH; OCYIIECTBIATH KPUTHICCKUN
aHaJu3 ¥ CUHTE3 UH(OpMAIMH, TIOTYYEHHON U3 Pa3HbIX
HMCTOYHHKOB

B-VYK-1 [1] — Bragets: MeTogamu noucka, coopa u
00paboTKH, KPUTUYECKOTO aHAJIN3a U CUHTE3a UH(POpMaIIHH;
METOAMKON CUCTEMHOTO MOAX0/a JUISl PeLIeHUS
NIOCTaBJICHHBIX 33724

3-VKE-1 [1] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTEeCTBEHHOHAYYHbIX JUCLMIUIUH, METOAbI
MaTEMaTUYECKOT0 aHalIn3a U MOJICITMPOBAHNUS,
TEOPETHUUECKOT0 U IKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VYKE-1 [1] — ymMeTb: UCIIOIB30BaTh MATEMATHUYECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKEHUSIX, PACCUUTHIBATD
OCHOBHBIC YHCJIOBBIC XapaKTEPUCTUKHU CITyYalHBIX BEJIUYHH,
peliaTb OCHOBHBIE 33J]Ja4l MATEMATUUYECKOM CTATUCTHUKU;
pemiaTh TUMOBBIE pAaCYCTHBIC 3a/1a4

B-YKE-1 [1] — B1ageTb: METOJJaMU MaTEMAaTUYECKOTO
aHaJIM3a v MOJICIIMPOBAHUS; METOJJAMHU PEIICHHUS 3329
aHaJIM3a U pacueTa XapaKTePUCTUK (PU3HMUECKUX CHCTEM,
OCHOBHBIMH NPHUEMaMH 00paOOTKU SKCTIEPUMEHTATBHBIX
JaHHBIX, METOJIaMU PaOOTHI C MPUKIIATHBIMU MPOTPAMMHBIMU
MPOTyKTaMU

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu W OOBeKTamu (00JacTIMHU
3HaHUI) MpodhecCUOHATBLHON IeATeTbHOCTH:

3agaua
npogeccuoHaIbLHOM
pesateabHocTu (311]1)

O0BEeKT WiIH 00J1aCTH
3HAHUSA

Hay4YHO-UCCIEA0BATEIbCKUI

Koa u HaumeHOBaHUe
npogeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaapt-IIC, anaan3
ONnbITA)

Koa m nHaumMeHoOBaHHe
HHANKATOpPA
JOCTHKEHUSA
npogeccuoHaIbLHOM
KOMITETEeHI[H U

[ToaroroBka SnepHble peakTophl, [T1K-4 [1] - Cniocoben 3-11IK-4[1] - 3natp
CHEIMAIUCTOB C SHEPreTUYECKUe MIPUMEHSATD CTaHJapTHHIC TAKEThHI
(dbyHIaMeHTanbHON YCTaHOBKH, CTaH/IapPTHbIE MAKEThI MIPUKIIATHBIX
¢uzuKo- TEIJIOTUIPABIMYECKUE | IPUKJIAJAHBIX MPOrPaMM | mporpamm Jyist
MaTeMaTH4eCKON U Y HEUTPOHHO- JUISL MaTEMaTHYeCKOro MaTeMaTH4eCKOro
HWHXXEHEPHOU dbu3HYECKUE POIECChl | MOJETUPOBaHUS MOJICJIMPOBAHUS




MOJArOTOBKOM JJIs1
MIPOCKTUPOBAHUS U
3KCIUTyaTaluu
SJIEPHBIX YCTAaHOBOK
CO 3HAHUEM OCHOB
HEWTPOHHO-
(bu3MUECKUX U
TeTI0(PU3NIECKIX
MPOLIECCOB, SIEPHOU
Y paMallMOHHON
6e30macHOCTH

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

B aKTUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TEIJIOHOCUTENIH U
MaTepHuabl SIECPHBIX
PEaKTOPOB, SIAEPHBII
TOIIJIUBHBIN INKII,
CHCTEMBI 00eCIIeUeHUS
0e30IaCHOCTH, CHCTEMBI
yIOpaBIeHUS SAEPHO-
buznyeckuMu
YCTaHOBKaMH,
MIPOrPaMMHEIE
KOMILICKCBI JIJIs1
HUCCIICIOBAHUS SIBJICHUMN
Y 3aKOHOMEPHOCTEH B
o0nacTu Ternopu3nKu
Y DHEPTEeTUKH, SIEPHBIX
PEaKTOpOB,
pacnpocTpaHeHus U
B3aNMOJICHCTBHS
U3Iy4YeHUs C 00bEKTaMH
JKUBOU M HEKUBOU
IPUPOJIBI,
JKOJOTMYECKUMN
MOHHUTOPHHT
OKpYXaIoIleH Cpebl,
obecrieueHue
0€30M1aCHOCTH SJIEPHBIX
MaTepuasoB, 00bEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBINIIEHHOCTH U
SHEPTETUKH.
0€30IMacCHOCTh
SKCIUTyaTaIluu 1
paaralMOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTAaHOBOK;

MIPOIIECCOB M PEKUMOB
paboThl 0OBEKTOB

Ocnosanue:
[IpodeccronanbHbIi
crannapt: 24.028

MIPOIIECCOB M PEKUMOB
paboThl 0OBEKTOB;
V-IIK-4[1] - YmeTh
MIPUMCHSITh
CTaH/IaPTHBIE TTAKETHI
TIPHUKJTATHBIX
MpOrpaMM JJist
MaTeMaTHIeCKOTO
MOJIETTUPOBAHUS
MIPOIIECCOB B PEKUMOB
paboThl 0OBEKTOB;
B-TIK-4[1] - Bmanets
HaBbIKaMU pabOTHI CO
CTaHJIaPTHBIMU
nakeTaMu
TIPUKJTATHBIX
MpOrpaMM JJist
MaTeMaTHIeCKOTO
MOJIETTUPOBAHUS
MIPOIIECCOB M PEKUMOB
paboThl 00BEKTOB

Hamnpasnenus/nienu
BOCITUTAHUS

3anaun BocruTaHus (KOJ)

BocmmraTensHBIN TOTEHITHAT TUCITATIINH

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN IUCIUATLINHBI

Pazgensl yqe6H0171 JUCIUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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5 Cemecmp
1 OcHOBHBIE noHsTus | 1-8 16/24/0 25 K.p-8 3-
KBAaHTOBOM MEXaHUKHU. OIIK-
YpaBHeHue 1,
IlIpenunrepa. Vy-
CranuoHapHbIe OIIK-
COCTOSIHUSI. 1,
OmHomepHOE B-
JIBIKEHHE. OIIK-
]‘5
3-TIIK-
45
V-
[1K-4,
B-
[1K-4,
3-YK-
]‘5
V-
YK-1,
B-
YK-1,
3-
YKE-
1,
V-
YKE-
]‘9
B-
YKE-
1
2 MowmeHT uMmnyneca. | 9-16 | 16/24/0 25 K.p-16 3-
JIBukeHue B OIIK-
LEHTPAIbHOM oJe. 1,
Atom Bogopona. Crinx Vy-
OIIK-
1,
B-
OIIK-
]‘5
3-I1K-
45
V-




Umoeo 3a 5 Cemecmp 32/48/0 50

KonTpoJabnbie 50 €] 3-
MeponpusiTuss 3a S OIIK-
CemecTtp 1,

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB moinkHa ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIEr0 KOHTPOJIS M aTTECTALlUH Pa3iesioB:

O0o03Ha
YyeHue

ITos1HOE HAMMEeHOBaHHE

K.p

KonTponbhas pabota

3

DK3aMeH

KAJIEHIAPHBIN IIAH

Tempbl 3ansaTuii / Conep:kanue

IIp./cem. | JIao.,
Jac. , yac. yac.

Jek.,

5 Cemecmp

32 48 0

OcHOBHbIE MOHATHSI KBAHTOBOW MEeXaHUKHU. YPaBHeHH e
HIpeaunrepa. CranuoHapHbie cocTosiHusA. OHOMepHOe
JABHKEHHE.

16 24 0

Omnepartopsl 1 onepannu ¢ HUMU. BostHoOBasi pyHKIUS
BBoauTcs noHsTHe onepaTopoB, pacCMaTPUBAKOTCSA HX
CBOMCTBA U BO3MOXHBIE onepauy ¢ HUMU. BBoauTcs
Ba)XKHEHIIIee TTOHATHE KBAHTOBOM MEXaHUKH - BOJTHOBAs
GyHKIHS Kak crmocod Hanbosee MOJTHOTO OIMMCAHUS
KBaHTOBOMEXAHUYECKOUN cucTeMbl. PaccmarpuBaroTcs
OCHOBHBIE CBOMCTBA BOJHOBOH pyHKIIMKA. OCc0O0e BHUMaHUE
YIEISAETCS TPAKTOBKE KBaJpaTa €€ aMIUIUTY/Ibl KaK
BEPOATHOCTH PE3yJIbTaTa COOTBETCTBYIOIIETO U3MEPEHUS.

Bcero AYAUTOPHLBIX YaCOB

4 |6 |0

Omutaiig

0 0 0

I'amuiabToHMan. Onepatop umnyabca. [IpeacraBiaenue
I'aiizen0epra. Ypasuenue Llpenunrepa

BBoauTtcs nonstue oneparopa ['amunpToHna, cCOOCTBEHHOE
3HaY€HUE KOTOPOT0 UMEET CMBICII IIOJIHOW SHEPTruu
KBaHTOBOMEXAHMYECKON CHCTEMBI. BBOIUTCSA MOHATHE
oreparopa UMITyJIbCca, PACCMaTPUBAIOTCS CIOCOOBI
HMITYJIbCHOT'O M KOOPAMHATHOT'O OIMCAHMS
KBaHTOBOMEXaHNYECKUX cucTeMbl. C IOMOLIBIO OllepaTopa
["amunbTOHA cTpoutcs ypaBHeHue [lpenunrepa.

Bcero aytuTopHbIX 4acoB

4 | 6 | 0

Owuaiin

0 0 0

OcHoBHbIe cBoiicTBa ypaBHenus Llpeaunrepa.
Craunonapsblie cocrosiHusi. BosiHoBoili naker.
CooTHomeHHe HeonpeaeJeHHOCT el

PaccmaTpuBaroTCsi OCHOBHBIE CBOMCTBA ypaBHEHHUS
[lIpenuHrepa u cTallMOHApHBIE COCTOSHUSA KaK MPOCTEUIINI
IIPUMEp €ro NPUMEHEHHS K ONHUCAHUIO0 KBAHTOBOMEXaHUYECKUX
CHCTEM C IIOCTOSIHHBIM 110 BpPEMEHU NOTeHIMaoM. BBoaures
MOHSATHE BOJHOBOTO NakeTa. M3 o0mux coobpaskeHuit
BBIBOJIUTCSI COOTHOIIIEHHE Heonpeaenénnocrei ["aifsenbepra
JUI pa3IMYHBIX Hap CONPSKEHHBIX BEINYUH (MMITYJIbC-
KOOP/IMHATA, SHEPTUsi-BpeMsi).

Bceero AYAUTOPHLBIX YaCOB

4 |6 [0

Ownutaiin

0 0 0

OnnomepHoe nBu:kenue. [lorenunanbHas sma. JIuHeinHbIT
rapMOHUYECKHI OCUMJLIIATOP.

B kauecTBe npuMepa paccmaTpuBaeTcs
KBaHTOBOMEXaHUYECKasi CUCTEMA C OJTHOW CTETIEHbIO CBOOO/IBI.
BBoautcs monaTHe MOTEHIIMAIBLHOTO Oapbepa, MOTCHIIHAIbHON
aMbl. PaccMaTpuBaeTcst BRKHEHUITHI YUCTO KBAaHTOBBIN 3(pdexT
- TyHHenupoBaHue. Ocoboe BHUMaHueE yiensieTcs JMHEHHOMY

Bcero ayiuTopHsIX 4acoB

4 | 6 | 0
Omiaiig
0 0 0




FapMOHMYECKOMY OCLIWIIISATOPY, AJIi KOTOPOTO CTPOUTCS
IIOJIHOE pelieHne ypasHeHus lpénnnrepa ¢ npuMeHeHueM
CBOMCTB psAJ0B U NOJMHOMOB DpMmuTa. CTpouTcs
HHEPreTUYECKUN CIIEKTP KBAHTOBOI'O OCLMIUIATOPA, Ha
[IpUMeEpPE KOTOPOT0 MPOSABIIAECTCS €€ OAUH YACTO KBAaHTOBBIN
3¢ dexT - HeHyJIeBast SHEPTUsi OCHOBHOT'O COCTOSTHUS, TaK
Ha3bIBaeMbIe "HyJIeBbIC KoeOaHus'".

9-16 MomeHT uminyJibca. /[BUkeHue B EHTPAJbLHOM 1oJie. AToMm | 16 24 0
Boaopoaa. CiuH

9-10 MomeHT umnyJbca. CoOCTBeHHbIE 3HAYEHUSI M BEKTOPbI. Bcero ayiutopHbIx 4acoB
CioxxeHue MOMEHTOB 4 |6 [0
BBoauTcs moHsATHE MOMEHTA UMITYJIbCa B KBAHTOBOM Omnmnaiin
MEXaHUKEe, pAaCCMaTPUBAIOTCS €T0 CBOMCTBA, COOCTBEHHbIE 0 0 0
3HAYEHUS U MPOEKINH HA BbIIETICHHbIE TPOCTPAHCTBEHHBIE
ocu. CTpouTcs MpeACTaBICHNE KBAHTOBOMEXaHNYECKON
CUCTEMBI Ha OCHOBE COOCTBEHHBIX BEKTOPOB MOMEHTA
uMITyJbca. PaccmaTpuBaeTcs Cl10KeHHEe MOMEHTOB B
KBaHTOBOI MeXaHUKE.

11 JIBu:KeHMe B EHTPaJIbHOM moJje. O0uue cBoiicTBA. Bcero ayutopHbIX 4acoB
Pa3ioxxeHue mi10CKoM BOJIHBI N0 ChepHUICCKUM. 4 |6 [0
PaccmarpuBaroTcsi KBAHTOBOMEXAHHUECKUE CUCTEMBI CO Owunaitn
chepuyeckd CUMMETPUYHBIM NToTeHIInanoM. OTenbHO 0 0 0
BBIBOJIUTCS] YPABHEHHE JIJISl paIMalIbHON (DYHKIIMH, CTPOSITCS €&

ACUMITOTHUKHU U TOJHBIN ceKTp cocTossHui. [lokaspiBaercs,
YTO BOJIHOBAsSI ()YHKITUS, OMTUCHIBAFOIIIAS
KBaHTOBOMEXAHUYECKYIO CUCTEMY C LIEHTPaJIbHBIM TOJIEM,
dbakxTopuzyercs no chepruuecKkuM QyHKIUSIM.

13-14 | Atom Bogopoaa. CsizaHHble cocTosiHns. HenpepbIBHBIM Bcero ayiutopHbIx 4acoB
CIeKTP. 4 |6 [0
B kauecTBe mpruMepa EeHTPaIbHOTO MO paccMaTpUBaeTCs Omnunaiin
KYJIOHOBCKHI MOTEeHIMal. Pa3BuBaeTcs Moelb 0 0 0
BOJIOPOJIONIOA0OHOT0 aTOMa, B paMKaX KOTOPOM BO3HUKAET
CIIy4ailHOE KyJIOHOBCKO€ BBIPOXKIEHUE COCTOSAHUI. BBOAUTCS
MOHSTHE YHEPTUU HOHU3ALIUY U HETIPEPHIBHOTO CIIEKTpa
COCTOSIHHM.

15-16 | Comn. Matpuusi [ayin. Bcero ayiutopHbIX 4acoB

BBoautcst 071HO U3 PyHAAMEHTATBHBIX YHCTO KBAHTOBBIX
MOHATUY - cIMH. PaccmaTpuBaeTcs oneparop CruHa U €ro
coOcTBeHHBIe 3HaUeHus. [loka3pIBaeTCs, YTO B MATPHYHOM
[IPEACTABIICHUH OIIEpaTOpaM CIIMHA OTBEYAIOT TaK HA3bIBAEMBbIE
Matpuuel [laynu. BBoauTCs MOHATHE CIMHODPA.

4 |6 |0
Omnutaiin
0 0 0

CokpallleHHble HAUMEHOBAHUSI OHJIAMH OILINNA:

O603ua | IloiHOe HANMEHOBaHHE
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
1)1 ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-matepuansl

AM Aynno-marepuaibl

[Ip3

[Ipe3enTanmu




T TecThl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIBI

ncC HMHTEepaKTUBHBINA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

B xone u3yueHus TUCHMIUIMHBI HCTIONB3YIOTCS TPaJAULIMOHHBIE 00pa30BaTEeIbHBIE TEXHOJIOTHH:
JEKLIUY, CEeMUHApCKHE 3aHATHA C pa300opoM 3ajady U INPHUMEPOB, CaMOCTOSTeNbHas pabora MU
BBINIOJTHEHUE 3a/1aHUS.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ OLICHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIeUrnBaET IPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUNA TEKYUIETo,
pyOexKHOr0 U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTUHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETCHIUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHUSA
Mpe/iCTaBIeHa B CIEAYIOUIeH Tadnuiie:

Komnerenmust NuaukaTopbl 0CBOEHUs ATTecTalMOHHOE MePONpusATHE
(KII 1)

OIIK-1 3-OI1K-1 9, K.p-8, K.p-16
Y-OIIK-1 9, K.p-8, K.p-16
B-OIIK-1 9, K.p-8, K.p-16

[1K-4 3-11K-4 2, K.p-8, K.p-16
VY-11K-4 3, k.p-8, k.p-16
B-T1K-4 2, K.p-8, K.p-16

YK-1 3-YK-1 3, k.p-8, k.p-16
V-VK-1 9, K.p-8, K.p-16
B-YK-1 9, K.p-8, K.p-16

YKE-1 3-YKE-1 3, x.p-8, k.p-16
V-VKE-1 2, K.p-8, K.p-16
B-YKE-1 3, k.p-8, k.p-16

HIkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[lIxana KaXXq0r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJIEHHOTO
MaKCUMAaJIbHOI'O Oajijla BKIIOYMTEIBLHO. MTOoroBas arrecranus II0 JHCIHHILUIMHE oleHHBaeTcsa 1o 100-
OayIbHOM IIKaJe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIIEH IIKAJIOM:

TpeOoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOW JUCITUTIIIUHBI

OrneHka
ECTS

Ouenka 1o 4-ex
OaJUILHOM IIKAJIE

Cymma
OaoB

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYJICHTY, €CJIH OH IIyOOKO M MPOYHO
YCBOWJI IPOTPaMMHBIN MaTepra,
HCYEPIBIBAIOIIE, TOCIEA0BATENBHO,
YETKO U JIOTUYECKHU CTPOMHO €ro

90-100 5 — «omauyHo» A




M3JIaraeT, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTHKOM, UCTIONIB3YET B
OTBETE MaTepHait MOHOTpaduIecKon

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIACTCS
75-84 C CTY/IEHTY, €CIIH OH TBEPJIO 3HAET

Marepua, TPaMOTHO U 10 CYIIECTBY
M3J1araer ero, He OMycKast

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOTPOC.

4 — «xopoutoy
70-74

65-69 OlLIeHKa «yI0BJIETBOPUTEIBHO

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaTepuala,
R HO HE YCBOMII €T0 JIETAICH, OIMyCKaeT
60-64 «Y00871eMEOPUMENLHOY E HETOYHOCTH, HEIOCTATOYHO PABHIIbHBIC
(opMyIHpPOBKY, HAPYILICHUS
JIOTHYCCKOU IIOCJICAOBATCIIBHOCTH B
H3JI0KCHHUHU IPOTPaMMHOI'0 MaTcpuajia.

OreHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABIISIETCS CTYIEHTY, KOTOPBIi He
3HACT 3HAYUTEIIFHON YaCcTH
MIPOTPaMMHOT0 MaTepuaia, JOMyCcKaeT
H 60 2— F CylllecTBeHHbIe ommnOKu. Kak npasuio,
e «Hey0081IemBOPUMETLHOY OIIEHKA «HEYAOBJIETBOPHUTEIHHO)
CTaBUTCA CTYI[GHTaM, KOTOpI)Ie HC MOI'YT
MPOAOJLKHUTE 00ydeHue Oe3
JIOITOJIHUTENLHBIX 3aHATHH I10

COOTBETCTBYIONIEH AUCITUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. DU IT 60 Kommnsroreproe MoenupoBanue Gusndeckux nporeccoB B makere MATLAB : yuebHoe
nocobue, Cankr-IlerepOypr: Jlanp, 2021

2. DU K 73 KoMnbproTepHoe MOJeIMpoBaHKEe (PU3NIECKHUX MPOLIECCOB C HCIOb30BaHneM Matlab :
yaeOHoe ocooue utst By3oB, Mockga: FOpaiit, 2021

3. 53 K17 PykoBoAcTBO K perieHuto 3aaa4 1no gusuke "OCHOBBI KBaHTOBOH (Gu3uku. CTpoeHue
BelecTBa. AToMHas u snuepHas pusuka" : yaeOHoe mocodue it By30B, MockBa: HUSY MUDU,
2012

4. 530 JI22 Teopernueckas ¢pusuka T.3 KanroBas mexanuka. Hepenarusucrckas teopus, , MockBsa:
®usmatiaut, 2021

5. O M91 KsanroBas mexanuka : , C. E. MypaBbeB, Mocksa: MU®DU, 2009

JOIIOJIHUTEJIbHA S JIMTEPATYPA:



1. 53 ®73 3agaun o kBautoBoH Mexanuke T.1 ,, : URSS, 2008

2. 530 JI22 Teopernueckas ¢usnka T.3 KBanTtoBas mexanuka. HepenstuBucrckas teopusl, ,
®usmaraur, 2004

I[MTPOTPAMMHOE OBECITEYEHHUE:

CrennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
TUCIATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALMUU JJIA CTYAEHTOB

MeTtoauueckre peKOMEeH1alliu 110 OCBOEHUIO TEOPETUUECKOI0 MaTepraia

JUig ycrnemHoro M3y4eHus Kypca HEOOXOAMMO HpPUIEP>KUBATHCS ONPEACICHHOW METOJIUKU
3aHgaTUi. OCHOBHOE YCJIOBHE yCIeXa — CHCTEMaTHYeCKUE 3aHSATHSI.

JlJis yCHEeIIHOTO OCBOEHMS TEOPETUYECKOM YacTh Kypca HEOOXOAMMO PEryJSIpHO MOCeuaTh
JEKIIUU ¥ BeCTU KOHCMEKT. [locie KakaoW JEeKIUH cleayeT BHUMATEIbHO pa30upaTh JIEKIIMOHHBIH
MaTepuan, MNpU4YEM TMpPH HEOOXOIUMOCTH CIEIyeT MPOJENIbIBATh HEKOTOPHIE JIOTIOJHUTEIbHBIC
BBIKJIaAKH, €CJIIM TaKHUC GLIJII/I OCTaBJICHBI JICKTOPOM [IJIs1 CaMOCTOSITEIbHOM pa6OTBI. Hepez[ Ha4vaJloM
KaX(ILOI;'I JICKOMNU HMECT CMBICIT TPOCMOTPETHL KOHCIICKT, YTOOBI YCBOCHUC HOBOI'O MaTtcpuajia
MPOXOAMJIO JyYllle, TaK KaK B OOJBIIMHCTBE CIydyaeB W3JIOKEHHE ONHMPACTCS Ha MaTepua,
MIPOYNUTAHHBIN Ha NPEIBIAYIIUX 3aHATHAX.

JUJis TIOJIHOTO OCBOEHHUSI Kypca HEIOCTaTOYHO M3ydaTh JIMILIb JIEKIMOHHBIN MaTepuan. B xoxe
OCBOGHHUSI Kypca CleIyeT 4YHUTaTb KHWUTH, MPEAJIOKEHHbIE B CIHCKE JHUTEpaTyphl MO KypCy.
HacrositenbHO = pekoMeHIyeTcs  TakkKe  HCIONB30BaTh  JIUTEPaTypy, OOO3HAYEHHYIO  Kak
«JIOTIOJIHUTEIIbHASD), a TAKXKE CAMOCTOSITENIbHO WIM C TMOMOLIBIO IMPENojaBaTelis UCKaThb U APyrue
uctoyHuku. Ilpu pabote ¢ nmuTepaTypoi ciieayeT MpoAeabIBaTh BCE WIHM XOTSI Obl OCHOBHBIC BBIKJIA/IKH.
Baxno OCO3HAaBaTh, YTO TOJIBKO CaAMOCTOSATCIBHO IMPOACITAHHBIC BBIKIIAJKU IMPUBOAAT K IMOHUMAaHHIO
Marepuana.

MeTOI[I/ILICCKI/IG PEKOMCHAAIWHA AJId IMMOATOTOBKH K CEMUHAPCKUM 3aHATHAM U PCIICHUIO 3a1a4

[Iporpamma Kkypca W CEMECTPOBBIM KaJCHIAPHBIA IIJIaH COCTAaBJIEHBl TaK, YTO TEMBbI
CEeMHMHApCKUX 3aHATHM CIEAYyIOT 3a TeMmamMu Jekiud. W mporpamma Kypca, W CEMECTPOBBIM
KaJIeHJAApHBINA IJIaH JIOCTYMHBI KaKJIOMY CTYISHTY Ha caiiTe y4eOHOro ympaBlIeHHs YHHBEPCUTETA.
[ToAroTOBUTECS K OYEpEeAHOMY CEMHUHAPCKOMY 3aHSATHIO - JTO, MPEXIE BCEro, mMpopadoTarhb
JIEKIIMOHHBIA MaTepHual, COIJIACHO METOAMYECKUM pEKOMEHJalusM. Bce HEBBISICHEHHbBIE BOIPOCHI
TEOpPUH MOXKHO (M HYKHO) 3aJlaTh MPENoJaBaTeNl0 B Hayajie cCeMUHApCKoro 3aHsaTus. Ha cemunape,
KaK TMpaBWIIO, pa30MparoTCsi BOIPOCHI U KAYECTBEHHBIC 3a/1a4H, JAIOIIHUE BO3MOXKHOCTH OoJiee TIIy0oKo
IIOCTUYb M3ydaeMbIi paszaes Kypca. Kpome Toro, Ha ceMuHape y4yaT NpPaBWIBHO CTaBUTh U pEIIaTh



3a7a4, aHAIIM3MPOBATh pelieHue 3aaad. [1o mpolIeHHOW Ha CeMHMHApe TeME NAKTCA 3aJadd IS
CaMOCTOSITEJIbHOTO (JIOMAITHEro) perieHusl. ¥ CBOGHUE Kypca BO MHOTOM 3aBHCHT OT OCMBICIEHHOTO
BBITIOJIHEHUSI JIOMAIITHETO 3a/I1aHUsI, BAYMYUBOTO PEIICHHS OOJIBIIOr0 KOJIMYECTBA 3a/1a4.

[Ipu pemrennn 3aau 11eaeco00pa3HO PyKOBOJICTBOBATHCS CIEAYIOIIMMH MPABUIAMH:

1. ITpexxe Bcero Hy>KHO XOPOILIO BHUKHYTh B YCIIOBHE 3a]1a4H, 3alIUCATh KPATKO €€ YCIOBHUE.

2. Cnenyer NMpUKHHYTh, KaKHM€ OCHOBHBIE 3aKOHBI U YPAaBHEHMSI M B KaKUX MPUOIMKEHUSIX
CJIelyeT UCIO0JIb30BaTh U 3alUCATh UX, IIOCIIE YETO NONBITATHCS PEUIUTh.

3. 3amava qomkHa OBITH CHaYalla perieHa B MaKCUMAlIbHO O0IleM BUJIE.

4. TlomyuywB pemieHue B 0OIIEM BHIE, HYKHO TMPOBEPUTH, MPABUIBHYIO JH OHO HUMEET
Pa3MEpHOCTb.

5. Ecam 3TO BO3MOJKHO, MCCIIENOBaThb IIOBEICHUE PEIICHUS B IPEACIBHBIX CIy4asX H
M300pa3uTh XapaKTep U3ydaeMOi 3aBUCIMOCTH TpadUICeCKH.

6. Ecii BO3MOKHO, MPU MOJYYSHUH TOTO WJIM WHOTO pe3yibTaTa, CIeAyeT yKa3aTh TPaHUIIbI
€ro MPUMEHUMOCTH.

Pemenue 3amaun npuHeceT HaMOONBIIYIO MOJIb3Y TOJBKO B TOM Cllydae, KOrja o0yJaromuiics
PELINT ee caMOCTOSTENbHO. PemuTh 3a1auy 6€3 MoMoIu 4acTo He BCEr/a y/laeTcsi, HO TeM He MeHee
TIOTIBITKA HAWTH peIIeHHe Pa3BUBAIOT MBIIIJICHUE U YKPEIUIAIOT Bomo. HeobxoauMo moHUMAaTh, YTO
JUIST HEKOTOPBIX 3a7ad He yAacTcs OBICTpO HAWTH pelleHHe, Belb pelIeHHe 3adad OTHOCUTCS K
HAay4YHOW JEATETBbHOCTH, KOTOpas IMpeArojaraeT TBOPYECKUM TMOAXOJ U JJIUTEIBHOE BpeMs
00 TyMBIBaHUSI.

N3 cka3zaHHOrO BBITEKAET, YTO PELICHUE 3a7a4 HH B KOEM CiIydae He CJIEeAYeT OTKJIA/IbIBaTh Ha
MOCIEIHUN Beuep Nepes 3aHATHIMHU, KaK, K COKaJICHHIO, HEPEAKO MOCTYMAKT CTYAEHTHL. B 3ToM
ciydyae Oosiee CIOXKHBIE M MPUTOM Hauboliee cojaepiKaTelbHble U IOJIE3HbIE 33JaYd 3aBEAOMO HE
MOTYT OBITh PEILICHBI.

B pexomeHnayembIx cOOpHHKAX 3a/ady, B pasjese, KOTOPBINA CleqyeT 3a OTBETaMH, COAepKaTCs
yKa3aHUs K pelIeHuto Oonee TpyaHbIX 3amad. OOpamiatbesi K HUM HYXKHO JIMIIb TMOCIE TOTO, Kak
HECKOJIbKO MOMBITOK PEIIUTh 33/1a4y HE MPUBEAYT K yCIEXY.

Meroanueckue peKOMEHIAMH JIJIsl TOJATOTOBKU K KOHTPOJIBHBIM U MPOBEPOUYHBIM paboTam

KonTponbHble pabOThl TPOBOAATCS JJIS TPOBEPKH KadecTBa YCBOCHHUS Marepualia M
BBITIOJTHCHUS JIOMAIlTHUX 3aJaHui cTyneHTamu. OHH OCHOBBIBAIOTCS CTPOTO Ha MPOUIEHHOM
Marepuaie MU HE BBIXOAAT 3a paMKu Hu3jaraeMoro kypca. CBOEBPEMEHHOE H3yUYECHHE JICKIIMOHHBIX
MaTepuaioB U BBHINOJHEHUE JOMAIIHUX 33/IaHUN FapaHTHUPYET YCHEIIHOE BBIITOJHEHHE KOHTPOJIbHBIX
U TpoBepouHbIX paboT. Ilpm mOArOTOBKE cCileayeT PyKOBOJCTBOBATHCS  OOUIETPUHSATHIMU
YCTaHOBKAMHM, T.€. NMOBTOPUTh HM3YyYECHHBIH MaTepHas, 3allOMHUTh OCHOBHBIE WJI€H, NPHUHIMUIBI U
pe3ynbTathl Kypca. He cnemyeT meITatbest «BbI3YOpPHUTH» MaTepHall, TOCTATOYHO MOHSATh M 3alIOMHUTH
JIOTUKY BBIBOJIa T€X WJIM HWHBIX PE3yJbTaTOB M PEUICHUS 3alad U OCO3HATh MX (U3NYECKUU H
MaTeMaTHYeCKUid CMBICI. [Ipy BBIMOJHEHWH KOHTPOJIBHOW WM TPOBEPOYHON PAOOTHI HEOOXOIMMO
3aMUChIBaTh BCE OCHOBHBIC IIard TMPU PEHICHUH 3aJa4d, HE «IEePEeCKaKkuBasy» K KaKOMY-TO
MMPOMEXKYTOYHOMY WJIM OKOHYATEIIbHOMY pe3yJbTary 0e€3 Kakux-T1ub0 Ha TO (U3HUYECKUX WU
MaTeMaTHYeCKUX 000CHOBaHUI.

Pabota pomkHa ObITH 3amMcaHa Tak, YTOObI ObLIa MOHATHA JIOTHKA PEHICHUS 3a/ay, IPH 3TOM
CTporux mpasmi odopmieHus 3a1a4 HeT. OKOHUATENbHBIN OTBET HEOOXOAMMO BBIACIUTH KAKUM-JINOO
Croco60oM Tak, 4ToObI MPOBEPAIOIIEMY OBLIO MOHSATHO, YTO 3TO U €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE



[TpoBeneHue NPaKTUUECKUX 3aHATHIA U BBIIIOJTHEHUE CAMOCTOSTENBHBIX padoT

CTyneHTbl JOJDKHBI, MCTONB3Ys MOJYYCHHBIM Ha JIEKIUSAX MaTepHhall, HayuyuTbhCs pelaTh
3aJ1a4uu 10 Kypcy.

Crnemyer MCHONB30BAaTh PA3JIMYHBIC NPHEMBI BOBJICYEHHUS CTYACHTOB B TPOIECC OCBOCHHS
y4eOHOro Marepuana:

- OIIPOC CTYAEHTOB TI0 COJIEPKAHUIO IPOYUTAHHBIX JICKIINH;

- BBI30B CTYJICHTOB K JOCKE JUISl PEIICHNs TEKYIIUX 3a/1a4;

- CaMOCTOSTEJIFHOE PEIICHHE 3a/1a4i CO CBEPKOM MPOMEKYTOUYHBIX U KOHEUHOTO pe3yIbTaTOB
peleHus;

- [TOKa3 MpenojaBareieM Ha JOCKE PELIeHUs TUITOBBIX 3a/1a4;

- CaMOCTOATENbHAs paboTa HaJl 3aIaHUSIMH.

Opranu3zanust KOHTPOJIs

KoHTponb 3HaHHI OCYIIECTBIISICTCS IyTEM MPOBEACHUS KOHTPOJIBHBIX WA CAMOCTOSTEIBHBIX
paboT ¢ mocyenyomen MPOBEPKOM.

Ha kaxmoMm cemuHape BbLIaeTCs JOMAIIHEE 3a/JaHHEe, KOTOpPOe 00s3aTeNIbHO MPOBEPSETCS B
VHIMBHIYAIEHOM THOpsake. Taxke B Kypce MOXKET ObITh BBIIAHO T.H. OOJBIIOE JOMAIIHEe 3a/aHHe.
bonbmue nomamnue 3amanus (B/13) mpenHasHaueHsl Ui CaMOCTOSITENIBHON pabOTHI CTYJEHTOB C
nociuenyomeil mpoeepkoil mpenoaasareneM. Kak mpasuio, cnada BJI3 mpoxoauT B Buae ycTHOU
3alIUTHl B CEpeIMHE WIM B KOHIIE y4eOHOro cemecTpa, HO (opMa M BpeMs MPOBEPKU MOXKET OBITh
M3MEHEeHa Ha YCMOTpPEHHUE MPETIo1aBaTes.

Ha ocHOBaHUM 3THX pe3yJIbTaTOB BHICTABIISIETCS] BHYTPUCEMECTPOBBIN 3a4eT.

[TpoBeneHue 3a4€TOB U SK3aMEHOB

JInst orrycka K 3a4eTy Wi 9K3aMeHy He0OXOIMMO UMETh TTOJIOKUTEIbHBIE OLICHKH 110 KaXKI0H
Teme. Bo BpeMs 3aueTa CTyAEHT MosTydaeT MHIUBHYJIbHBIN OMIIET U TOTOBUT OTBETHI Ha BOIIPOCHI IO

ABTOp(BI):

Tl'oponuuues Eprenuii EBrenseBuy, 1.¢.-M.H.,
npodeccop

Peuenzent(n):
Ypun Muxaun I'enpuxoBud, 1.¢-M.H. mpodeccop



