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KBAHTOBAS MEXAHUKA
HanpaBnenne noaroToBku [1] 14.03.01 SAnepHast sHEpreTHKA U TETTOPU3HKA
(cmennanbHOCTD)
Eﬂ

vy . ) = e

5 E < g Lg g 3

e 2 s a (=% Q9 —_~
. < es |7 5o | = w24 9 S 2 B
= o = 5| E = Z s == g & g = S
8 S . = & = E [ =3 o - - - = o &

SO g 9 = = e . e % d U =¥ 2 =g
= ) =9 2 S = © o S S H =
O 2 (= |2 2= S ® 2 g M~ < S S o
o =2 | O |’ =S |BRF | m=E30 = S Z 5
5 4 144 32 48 0 19-28 |0 C)
Uroro | 4 144 32 48 0 0 19-28 |0




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

Henpto kypca "KBaHTOBOW MeXaHUKU" SBISIETCS O3HAKOMIJICHHE CTYJEHTOB C OCHOBHBIMH
MOHATUSAMM Y MPUHLIMIIAMU KBAaHTOBOM MEXaHUKM U €€ MAaTeMaTHYeCKUM amnmaparoM. B pesynbrare
YCBOGHHSI Kypca CTYIEHTHl OyOyT CIOCOOHBI MPHUMEHSATh METOABl KBAaHTOBOW MEXaHMKH K
HCCIIEA0OBAHUIO MPOCTEHIINX KBAHTOBBIX CHCTEM: aTOMa BOJAOPOAA, POTAaTOPa, OCLUMIUIATOpPA U Ap., a
TaKKe JJi1 pelleHus Mnpocredmmx 3anad. OBllajieHHe KBAaHTOBOW MEXaHHKOM B TakoM OO0beMme
MO3BOJIUT CTYJI€HTaM B OyayIlIeM U3ydaTh Jpyrue pa3zesibl COBpeMEHHON (U3HKH.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

Hacrosiumii kypc "KBaHTOBON MeXaHUMKHM' MpeaHa3HAuYeH Ui CTyAeHTOB rpynn MHctutyta
sepHOr (PU3UKHU U TeXHONOTHA. /|11 OCBOEHHS Kypca CTyIeHTaM He0OXO UMbl 3HAHHI KJIaCCHYECKOM
MEXaHUKH U JIEKTPOAMHAMUKH, a TAK)KE€ 3HAHHE COOTBETCBYIOLIUX Pa3/J€]IOB MAaTEMAaTUKU: JIMHEUHOU
anreOpbl, TEOPHH OMEPATOPHOTO HCUUCICHHS W YPaBHCHHA MaTeMaTW4ecKoW (U3WKU. 3HAHUSA,
MOJIyYeHHbIE TIPH MW3yYEHWHW Kypca KBAHTOBOM MEXAHWKH, HEOOXOMUMBI It  pabOTHI
npodeccHOHATbHOW  paboOTBI M OCBOCHHS MMOCIEAYIOMUX KYPCOB TEOPETHUECKOH  (PU3UKH:
CTaTHUCTUYECKON (DU3UKH, PEISATUBUCTCKON KBAaHTOBON MEXaHMKH, TEOPETHUECKON (PU3MKU TBEPAOIrO
tena. Kpome TOro, 3HaHWe KBaHTOBOH MEXaHUKH COBEPIIEHHO HEOOXOJAMMO TpPHU OCBOCHUU
MHOTHXNPO(GECCUOHANBHBIX TUCHUIUIMH IO TEOPETHYECKOM ¢ JKCIIEPUMEHTAIbHON (U3HUKe,
M3Y4YaeMbIX CTYAEHTaMH CTapIInX KypCOB.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbie (1K) o0menpodeccnoHalbHbIE KOMITETEHIIUN

Kon n naumenoBanue komnerennnu | Kox u HamMeHOBaHWE MHIMKATOPA JOCTHKEHUS
KOMTIETCHITNH
OIIK-1 [1] — Crocoben nucnonb3oBath | 3-OIIK-1 [1] — 3naTh 6a30BbIC 3aKOHBI €CTECTBEHHOHAYYHBIX
0a30BbIC 3HAHUS JUCLUILINH; OCHOBHBIE MAaTEMAaTUUECKHE 3aKOHbBI; OCHOBHbBIE
€CTECTBCHHOHAYYHBIX JTUCIUIUINH B (bu3mvecKre SBICHUS, MPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
npodeccoHaNbHOM e TENbHOCTH, MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX XMMHYECKUX 3aKOHOB
MIPUMEHSITh METOJIbI U SIBJICHUI; METOJIbI MATEMATHYECKOTO MOJICTUPOBAHMUS,
MaTeMaTHYECKOr0 aHaJIn3a 1 TEOPETHUUECKOTO U IKCIEPUMEHTAIBHOTO UCCIIEOBAHUS
MOJIETTUPOBAHMUS], TEOPETHUYECKOTO U V-OIIK-1 [1] — YMeTh BBISBIATH €CTECTBEHHOHAYYHYIO
IKCIIEPUMEHTATLHOTO UCCIEIOBAHUS | CYIIHOCTD MPOOJIeM, BOZHUKAIOIIUX B XOJI€




VYK-1 [1] — CrtocobGeH oCcymiecTBIATh
MOWCK, KPUTUYECKUI aHATTN3 U CHHTE3
nH(pOpMaUU, TPUMEHSATH CUCTEMHBIN
MOAXOJT AJISl PEIIEHUS TTOCTaBICHHBIX
3a1a4

VYKE-1 [1] — CnocoGeH ucronbp30BaTh
3HAHHS €CTECTBCHHOHAYYHBIX
JUCHUILTNH, IPUMEHSITH METOBI
MaTeMaTHYeCKOT0 aHAJIN3a 1
MOJIETTUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITIOCTaBJICHHBIX 3a/1a4ax

npo(heCCUOHATLHOM NeSTeNbHOCTH, IPUBIIEKATD IS UX
pelIeHus: COOTBETCTBYIOIINI (PU3HUKO-MAaTeMaTHICCKUI
amnmnapar

B-OIIK-1 [1] — Bramers MaTeMaTHuecKiUM anmapaToM Jist
pa3paboTKu MOJIeJIel MPOLIECCOB U SIBICHUMN, PEIICHHS
MPaKTUYECKHUX 3a/1a4 TPOPECCHOHAIBLHON IS TENHHOCTH;
HABBIKAMU HCIIOJIH30BAHMSI OCHOBHBIX 00IIE(hU3HUECKUX
3aKOHOB M TIPUHIIMIIOB

3-VK-1 [1] —3HaTh: MeToauku coopa u o0paboTKu
UH(POPMALIMK; aKTyaJIbHbIE POCCUHCKUE U 3apyOe)KHbIE
WCTOYHUKHU MH(pOopMaLuu B chepe npodeccruoHalbHOM
NesITeIbHOCTH; METO] CUCTEMHOTO aHAJIN3a

V-VK-1[1] — YMeTh: npuMeHATh METOUKHU MTOKUCKA, cOopa 1
00paboTKM MHPOPMALIMHU; OCYIIECTBIATh KPUTUIECKHUIA
aHaJM3 ¥ CHHTE3 HH(OPMAIINH, TIOTYIeHHOU U3 Pa3HBIX
UCTOYHUKOB

B-VK-1 [1] — BnageTs: MeTogamu nmoucka, coopa u
00pabOTKH, KPUTHUECKOT0 aHAJIN3a U CUHTE3a HH(pOopMaIuuy;
METOAMKON CHCTEMHOTO IOAX0/a [T PEIICHHS
IIOCTaBJICHHBIX 33]a4

3-VKE-1 [1] — 3HaTh: OCHOBHbBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIHUIUINH, METObI
MaTEMaTUYECKOro aHalin3a U MOJEIUPOBAHNUS,
TEOPETHUECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS
V-VKE-1 [1] — yMeTb: UCNONb30BaTh MATEMATHUYECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKCHHSIX, PACCUUTHIBATH
OCHOBHbBIE YHCJIOBbIEC XapAKTEPUCTUKHU CITyYalHbIX BEJIMYUH,
pemiaTh OCHOBHBIC 33/1a4¥ MAaTEMAaTUYECKON CTAaTUCTUKH,
pemaTh TUIMOBBIE PACUETHBIE 3a]a4l

B-VKE-1 [1] — B1ageTh: MeTOIaMU MaTeMaTHUECKOTO
aHaJIM3a U MOJICJIMPOBAHUS; METOJAMU PEIICHHUS 3a7a4
aHaJM3a U pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH NPUEMaMH 00paOOTKH SKCTIEPUMEHTATBHBIX
JAHHBIX, METOaMH pabOThI C TPUKIAAHBIMUA MPOTPAMMHBIMU
POTyKTaMH

4. BOCIIUTATEJIbHBIA MOTEHIIUAJI JUCHUATLJIAHBI

Hanpasnenus/uenu
BOCITUTAHHS

3aga4ym BocriuTaHus (Kog)

BocnurarenbHbIl TIOTEHINA JUCITUIIINH

5. CTPYKTYPA M COJAEP)KAHUE YUEBHOM JUCIUILIUHBI

Paznensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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5 Cemecmp
1 OcHOBHBIE noHsTus | 1-8 16/24/0 25 K.p-8 3-
KBAaHTOBOM MEXaHMKH. OIIK-
YpaBHeHue 1,
IlIpenunrepa. Vy-
CranuoHapHbIe OIIK-
COCTOSIHUSI. 1,
OmHomepHOE B-
JIBIKEHHE. OIIK-
]"
3-YK-
]"
V-
YK-1,
B-
YK-1,
3-
YKE-
1,
V-
YKE-
]"
B-
YKE-
1
2 MowmeHT uMmnyneca. | 9-16 | 16/24/0 25 K.p-16 3-
JIBukeHue B OIIK-
EHTPAIbHOM oJe. 1,
Atom Bogopoaa. CrinH V-
OIIK-
1,
B-
OIIK-
]"
3-YK-
]"
V-
YK-1,
B-
YK-1,
3-
YKE-




YKE-

B-
YKE-

Umoeo 3a 5 Cemecmp 32/48/0 50

KonTpoJabnbie 50
MeponpusiTuss 3a S
Cemectp

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS

** _ cymMMa MaKCHMAaJbHBIX OaJIOB JIOJDKHA ObITh paBHa 100 3a ceMecTp, BKIIIOYAs 3a4eT U

(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O0o3na | ITo1HOEe HAaMMeHOBaHH e
YeHue
K.p KoHTtposbHas pabota
€] OKk3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
" Jac. , 4ac. qac.
5 Cemecmp 32 48 0
1-8 OcHOBHBIC IOHATHS] KBAHTOBOH MEXaHMKH. Y PABHEHHE 16 24 0
IIpeaunrepa. CraunonapHblie coctosiHusi. OqHOMepHOE
JABH/KCHHUE.
1-3 Omnepartopsl ¥ onepauuu ¢ HUMHU. BostHoBasi pyHKIUS Bcero ayiuTopHsIX 4acoB




BBoautcs nouaTue onepaTopoB, pacCMAaTPUBAIOTCS UX
CBOICTBA M BO3MOXKHBIE ONepauy ¢ HUMHU. BBoauTcs
Ba)XKHEHIIIee TTOHATHE KBAHTOBOM MEXaHUKH - BOJTHOBAs
GbyHKIHS Kak crmocod Hanbosiee MOJTHOTO OIMMCAHUS
KBaHTOBOMEXAHUYECKOU cucTeMbl. PaccmarpuBarorcst
OCHOBHBIE CBOMCTBA BOJHOBOH PyHKIIMU. Oc0O0e BHUMaHUE
yAENSIeTCs] TPAaKTOBKE KBaJpara €€ aMIUTUTYIbl KaKk
BEPOSITHOCTH PE3yJIbTaTa COOTBETCTBYIOIIETO N3MEPEHHS.

4 | 6 | 0

Omuiaiig

Il'amuabToHnan. Oneparop umnyJabca. [IpeacraBiaenne
I'aiizen0epra. YpaBuenue lllpenuurepa

BBoautcs nonsitue oneparopa I'amunbToHa, COOCTBEHHOE
3HA4YE€HHE KOTOPOTO UMEET CMBICI ITOJIHOM YHEPTUU
KBaHTOBOMEXAHUYECKOM CUCTEMBI. BBOAUTCS MOHATHE
orepaTopa UMITyJIbCa, PACCMAaTPUBAIOTCS CIIOCOOBI
HMMITYJIbCHOTO ¥ KOOPAWHATHOTO OMUCAHUS
KBAaHTOBOMEXAHMUYECKUX cUCTEMBI. C MOMOIIBIO OnepaTopa
l'amuneTOHa cTpoutes ypaBHeHue [lpeaunrepa.

Bcero ayiuTopHbIX 4acoB

4 |6 |0

Owntaiin

0 0 0

OcHoBHbI€e cBOlicTBA ypaBHeHusi LlIpeaunrepa.
CranuoHnapnblie cocTosinus. BoiHOBOM nmaker.
CooTHOLIEHME HeolpeaeIeHHOCTel

PaccmarpuBaroTcsi OCHOBHBIE CBOMCTBA YPABHEHHUS
[IpeauHrepa 1 cTalMOHAPHBIE COCTOSTHHS KaK MPOCTEHIITNI
MIpUMEP €ro NPUMEHEHUS K ONTUCAHUI0 KBAHTOBOMEXaHUYECKUX
CUCTEM C TIOCTOSIHHBIM I10 BPEMEHHU MOTECHIIMAIOM. BBoIuTCS
MIOHSATHE BOJIHOBOTO NakeTa. M3 obmux coobpaskeHuit
BBIBOJIUTCSI COOTHOIIICHHE HeompeaenéHHocTel ["aitzenbepra
JUTSL pa3JIMYHBIX Map COMPSHKEHHBIX BEJIMYUH (MMITYJIbC-
KOOPJIMHATA, YHEPTUS-BPEMSI).

Bcero AYAUTOPHBIX 9YaCOB

4 |6 |0

Omnutaiig

0 0 0

OnnomepHoe nBukenue. [lorenunanbHas sma. JIuHenHbIH
rapMOHUYECKUI OCUMLISITOP.

B kauecTBe npuMepa paccmaTpuBaeTcs
KBaHTOBOMEXaHHUYECKasi CHCTeMa C OJTHOM CTENEeHbIO0 CBOOOIBI.
BBouTcs MoHsATHE MOTEHITMAILHOTO Oaphepa, TOTEHITHAIBHON
sMbl. PaccMatpuBaeTcst BaKHEHIIINI YUCTO KBAaHTOBBINA d(DPeKT
- TyHHenupoBanue. Oco6oe BHUMaHUE YeNnseTCs TMHEHHOMY
rapMOHUYECKOMY OCLHILISATOPY, AJI1 KOTOPOTO CTPOUTCS
IOJIHOE peltenre ypasHeHus Llpénnunrepa ¢ npuMeHeHrnem
CBOWCTB PSAJ0B U MOTMHOMOB Dpmuta. CTpoutcs
SHEPreTUUECKUN CIEKTP KBAHTOBOI'O OCLMIUISITOPA, Ha
IIpUMEpPE KOTOPOTO MPOSABIISIETCS €1I€ OAUH YUCTO KBAaHTOBBIN
3¢ (deKT - HeHyeBasi 3HEPTUs OCHOBHOTO COCTOSIHHSI, TaK
Ha3bIBacMbIC "HYJIeBbIC KOJIeOaHms".

Bcero aytuTopHBIX 4acoB

4 | 6 | 0

Ownaiin

0 0 0

MomeHT umMmyJibca. /|BU:KeHHe B IIEHTPAJBLHOM I0Jie. ATOM
Boaopoaa. Ciun

16 24 0

MomenT ummnysabca. CoOCTBEeHHbIE 3HAUEHHSI U BEKTOPBI.
CJ10xeHre MOMEHTOB

BBOI[PITC?I IIOHATHUEC MOMCHTA I/IMHy.]'II)CB. B KBaHTOBOﬁ
MEXaHHUKEe, paCCMaTPUBAIOTCSI €r0 CBOMCTBA, COOCTBEHHBIC
3HAYCHUA N HpOGKHI/II/I Ha BBIACJICHHBIC HpOCTpaHCTBeHHI)Ie
ocu. CTpouTcs npeacTaBIeHUe KBAHTOBOMEXaHUUECKON
CHUCTEMBI Ha OCHOBE COOCTBEHHBIX BEKTOPOB MOMEHTA
UMITyJIbca. PaccmMaTpuBaeTcs CJ10’)KEHHE MOMEHTOB B

Bcero aytuTopHBIX 4acoB

4 | 6 | 0
OmnJtaiia
0 0 0




KBAaHTOBOUW MEXaHUKE.

11

JBuskeHMe B EHTPAJIbHOM noJie. O01mme cBOMCTBA.
PasJjio:keHue NI0CKOM BOJIHBI IO C(hepUYECKHUM.
PaccmaTpuBaroTCsi KBAHTOBOMEXAaHMYECKHUE CUCTEMBI CO
cepruueckd CHMMETPUYHBIM MOTeHIUANIOM. OTAEIBHO
BBIBOJMTCS YpaBHEHUE IS paiuaibHON (PyHKIMH, CTpOsTCS e€
ACUMIITOTUKH U ITOJIHBIN CIIEKTp cocTosAsHMi. [Ioka3bpiBaercs,
YTO BOJIHOBAs (DYHKLMS, OIMChIBAIOILAs
KBaHTOBOMEXAHUYECKYIO CUCTEMY C LIEHTPAJIbHBIM I10JIEM,
(bakTopusyercs 1o chepuieckuM QYHKITHSIM.

Bcero AYAUTOPHBIX YaCOB

4 |6 [0
Omnuiaiig
0 0 0

13-14 | ATom Bonopoaa. CesizanHble cocTosinns. HenpepbIBHBII Bcero aytuTopHBIX 4acoB
CIIEKTP. 4 |6 [0
B kauecTBe npruMepa LEHTPaJIbHOTO MOJIsl pacCMaTpUBAETCS Omnutaiin
KYJIOHOBCKUU noTeHIMan. Pa3BuBaeTcst Moaeib 0 0 0
BOJIOPOJONIOA00HOI0 aTOMa, B paMKaX KOTOPO BO3HUKAET
CIIy4aliHOE KYJIOHOBCKOE BBIPOKJEHUE COCTOSHUN. BBOAUTCA
MOHSITHE SHEPTUU UOHU3ALIMN U HETIPEPBIBHOTO CIIEKTPa
COCTOSIHHM.
15-16 | Cnmn. MaTpuus! Iaymnu. Bcero aytuTopHBIX 4acoB
BBoautcs oHO U3 pyHAAMEHTAIbHBIX YMCTO KBAHTOBBIX 4 |6 [0
MOHATHUH - ciuH. PaccmaTtpuBaeTcst onepaTop CiMHA U €ro Ounaiin
coOcTBeHHbIe 3HaueHus. [loka3pIBaeTCs, YTO B MATPUYHOM 0 0 0
IIpeJICTaBICHUH OIlepaTOpaM CIIMHA OTBEYAIOT TaK Ha3bIBa€MbIe
Matpuub! [laynu. BBoauTcs noHsATHE CIMHOPA.
CokpallieHHbIC HANMEHOBAHUST OHJIANH OTIIINNA:
O06o3na | I[To1HOe HAaMMeHOBaHMe
YeHHe
DK DJIEKTPOHHBIN KypC
[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI IToTHOTEKCTOBEIE JIEKIIMHA
BM Bunieo-maTepuaisl
AM Aynno-Marepualibl
[Ip3 [Ipezenranuu
T TecTsl
5CM DNEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
B kypce "KBaHTOBOW MexaHMKH" HCIONB3YIOTCS TpaJAULIMOHHBIE 00pa3oBaTelbHbIC

TCXHOJIOTUU: JICKIIUHU, CCMUHAPCKUC 3aHATUA C p3360pOM 3a/la4y U MMPUMCPOB, TCKYHIUC AOMAIIHUC

3aJaHusd U OOJIBIIINE JOMAIIHUC 3adaHuA.

7.

®OH/JI OHEHOYHBIX CPEJICTB




@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)

OIIK-1 3-0OIIK-1 9, K.p-8, K.p-16
VY-OIIK-1 9, K.p-8, K.p-16
B-OIIK-1 9, K.p-8, K.p-16

YK-1 3-VK-1 9, K.p-8, K.p-16
Y-VK-1 2, K.p-8, K.p-16
B-YK-1 9, K.p-8, K.p-16

YKE-1 3-YKE-1 9, K.p-8, K.p-16
Y-VYKE-1 9, K.p-8, K.p-16
B-YKE-1 9, K.p-8, K.p-16

HIxkanbl oneHKH 00pa3oBaTEIbLHBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0aJila BKIIIOYHMTENbHO. MTOroBast arrectanus o AMCUUILUIMHE oneHuBaercs mo 100-
0ayUTbHOM IIKae W MpeACTaBiIsieT coboil cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUT
3aJlaHui B paMKax TEKYILEro U IpoMeXyTOUYHOTO KOHTPOJIS.

Htorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma
0aJIoB

OueHka 1o 4-ex
OAJUILHOM IKaJIE

OneHka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIIMIUTHHEL

90-100

5 — «omauunoy

OleHKa «OTIUYHOY» BBICTABIIACTCSA
CTYICHTY, €CJIH OH IIyOOKO M IMTPOYHO
YCBOMWJI IPOTPaMMHBII MaTepuan,
HCYEPIBIBAIOILE, IIOCIEN0BATEIBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
W3JIaraeT, yMeeT TECHO yBS3bIBATH
TEOPHIO C NPAKTUKOM, UCTIOB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM
JIUTEPATYPBL.

85-89

75-84

70-74

4 — «xopouio»

65-69

60-64

3
«Y0081€MEOPUMETILHOY

O1eHKa «X0pOILOY» BBICTABIISIETCS
CTYIEHTY, €CJIM OH TBEP/IO 3HAET
MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

OneHka «y10BJIETBOPUTEIBHO»
BBICTaBJIICTCS CTYACHTY, €CIIM OH UMEET
3HaHMsS TOJIBKO OCHOBHOI'O MaTepuana,
HO HE YCBOWJI €T0 JIeTaJIeH, TOMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MIPABUIIbHBIC
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOH MOCIIE0BATEIHHOCTH B
W370KEHUH IPOTPaMMHOI0 MaTepuaa.

Hixe 60

OI_ICHKa CHEYOOBJICTBOPHUTECIIBEHOY




KHEYO0BNEMBOPUMETILHOY BBICTaBIISIETCS CTYACHTY, KOTOPBII HEe
3HAET 3HAYUTENILHON YacTu
[IPOrPaMMHOI0 MaTepuala, JOMyCKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYICHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIMHE.

OneHouHble cpescTBa NpuBeaeHbI B [Ipriioxxenun.

8.  YUYEBHO-METOJIWYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. 53 K17 PykoBoacTBO K peuieHuto 3aaau mno gusuke "OcHOBbI KBaHTOBOU (hu3uku. CTpoeHue
BelecTBa. ATOMHas U sjiepHas pusuka" : yueOHoe mocobdue st By30B, Mocksa: HUSY MUDU,
2012

2. 530 JI22 Teoperuueckas ¢pusuka T.3 KpanroBas mexanuka. HepenstuBucrckas teopus, , Mocksa:
®usmatiut, 2008

3. D1 M91 KanToas mexanuka : , C. E. MypasbeB, Mocksa: MUDU, 2009

JOITOJIHUTEJIBHAS JIMTEPATYPA:
1. 53 @73 3agaun no xBanToBoi mexanuke T.1 ,, : URSS, 2008

2. 530 JI22 Teoperunueckas ¢puszuka T.3 KBanroBas mexanuka. HepenstuBucrckas teopus, , :
®usmatiut, 2004

I[MPOI'PAMMHOE OBECITEYEHUE:

CrnenranbHOE MporpaMMHOE o0ecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TACIATITAHBI

CHeHI/IaJ'ILHOC MaTCprUAJIbHO-TCXHUYCCKOC o0OecrnieucHUEe HE Tpe6yeTc;1

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU JJIA CTYAEHTOB



MeToauueckre peKOMEHIalluu 110 OCBOEHUIO TEOPETUUECKOI0 MaTepraa.

Jlis ycmemHoro M3y4eHus Kypca HEOOXOAMMO TPUIEPKUBATHCSA OMPEACICHHOW METOIUKH
3aHATUNA. OCHOBHOE YCJIOBHE yCII€Xa — CHUCTEMAaTUYECKUE 3aHATHS.

JUis yCHemHoro OCBOGHMS TEOPETUYECKOM YacTu Kypca HEOOXOAMMO PETyJSIPHO MOCEUIaTh
JeKIUU U BecTH KOHCHekT. [locie kakaod JeKIuH ciaeayeT BHUMATEIbHO pa30upaTh JIEKIIMOHHBIN
MaTtepuan, MNpU4YE€M MpPU HEOOXOIUMOCTHU CIEIyeT MPOJENbIBaTh HEKOTOPHIE JIOMOJHUTEIbHBIC
BBIKJIQJIKH, €CITU Takue ObUTM OCTABJICHBI JIEKTOPOM JJIsi CaMOCTOSITENbHON paboThl. [lepen Hauanom
KOKIOW JEeKIMM HMMEET CMBICI TMPOCMOTPETh KOHCIEKT, 4YTOObI yCBOGHHE HOBOTO MaTepuana
MPOXOJIWIIO Jydllle, TaK Kak B OONBIIMHCTBE CIIy4aeB W3JIOKEHHWE OIMUpAeTCs Ha MaTepual,
MPOYUTAHHBIN HA MPEIbIAYLIUX 3aHATUSIX.

JIJ1st IOJTHOTO OCBOEHUSI Kypca HEIOCTAaTOYHO M3y4aTh JIMIIb JICKIMOHHBIM MaTepuail. B xone
OCBOCHHA KypcCa CJICAYCT 4YHUTaTb KHHUI'M, IPCAJIOXKCHHBIC B CIHCKC JIMTCpATypbl II0 KYpPCY.
HacrositenbHO ~ peKOMEHAyeTCsT ~ TaKKe  HWCIOJIb30BaTh  JIMTEPATypy, OOO3HAUYEHHYIO  Kak
«JIOTIOJTHUTEIbHASY, @ TaKXKE CAMOCTOSTENFHO WM C MOMOIIBIO TpEenojaBareisl UCKaTh U JPyrue
UcTOYHUKH. [Ipu paboTe ¢ auTeparypoii mouTH OECIONIe3HO TOJIBKO YHTATh MPEII0KCHHBI MaTepHUall.
CrnenyeT mpojaensiBaTh BCe WM XOTS Obl OCHOBHBIE BBIKIAIKH. BaXHO OCO3HaBaTh, YTO TOJIBKO
CaMOCTOSITENILHO TPOJICTaHHbIE BBIKJIAJKA MPHUBOIAT K NMOHMMaHWI0 MaTepuana. Bce, 4To octanoch
HETIOHATHIM, CIIEAYET CIPOCUTH y MpernoaaBareis Ha Omkaiimem 3ansatun. Ecin nake nenslii paszaen
OCTaJICS. HESICHBIM, 3TO HE IOKa3aTellb BallMX CIIOCOOHOCTEW; CKOpee BCEero BBl €Ille He Hadalu
3a/1aBaTh BOIPOCHI cebe M APYruM. A HU3Y4YUTh TEOPEeTUUECKyro (u3uky Oe3 BOIPOCOB: 3aueM?,
novyemy?, oTKyaa? — HEBO3MOXHO. T0 ke KacaeTcsl U pazdopa JEKIMOHHOTO MaTepHaa.

Metoanyeckre peKOMEeHIauK I HOArOTOBKM K CEMMHAPCKUM 3aHATHUAM M PELLICHUIO 3a]1ay.

[Iporpamma Kypca W CEMECTPOBBIM KaJeHJIApHBIM IJIaH COCTABJIEHbI TaK, YTO TEMBbI
CEMHMHAPCKMX 3aHATHI ClenyloT 3a TeMaMu Jekuuid. M mporpamMma Kypca, U CEMECTPOBBIN
KaJICHJApHBIA TUIaH JOCTYIHBI KaXJOMY CTYJIEHTY Ha caiiTe yuyeOHOro yIpaBJiCHUs YHUBEPCUTETA.
[Ton-roToBUTBCA K OYEpeIHOMY CEMHHApCKOMY 3aHATHIO - 3TO, MpPEXAE BCEro, mnpopadborarh
JEKUMOHHBI MaTepuan, COIJJaCHO METOAMYECKMM pEKOMEHJIauusM, JaHHbIM Bblme. Bce
HEBBISICHEHHBIE BOIIPOCHI TEOPUHM MOKHO (M HY’KHO) 3aJaTh MPENOJIaBaTeI0 B Hayale CEMUHAPCKOIro
3aHaTud. Ha cemuHape, kak mpaBuiio, pa3OuparoTCsi BOIPOCHI M KAayeCTBEHHBIC 33/Jayu, Jaroliue
BO3MOKHOCTh 0OoJiee IIyOOKO NMOCTHYb M3y4aeMblid paszznen kypca. Kpome Toro, Ha ceMuHape ydar
IIpa-BUJIBHO CTaBUTh M pelIaTh 3a7auyd, aHAJIM3UpOBaTh peuieHue 3aaad. Ilo npoiineHHoil Ha cemMuHa-
pe Teme AalTcs 3a/1auM A CAMOCTOATENBHOTO (JIOMAIIHEer0) pelieHusl. Y CBOeHHe Kypca BO MHOTOM
3aBUCUT OT OCMBICIICHHOTO BBIIIOJHEHMS JIOMAIIHETO 3a/JaHus, BIYMYHMBOI'O pPEIICHHsS OOJIBIIOro
KOJIMYECTBA 3ajau.

[Tpu pemennu 3a1a4 1eaeco00pa3sHO PYKOBOICTBOBATHCS CIEAYIOMIMMU MPAaBUIIAMHU.

[Ipexae Bcero HyHO XOPOLIO BHUKHYTh B YCJIOBHE 3a/1a4H, 3alICATh KPATKO €€ yCJIO-BHE.

CnenyeT NPUKUHYTb, KaKHME€ OCHOBHBIE 3aKOHBI M YpPaBHEHUS M B KaKUX MPUOIHKEHUSIX
CJIeZlyeT UCIOIb30BaTh U 3aMCaTh UX, [TOCIIE YETO MONbITATHCS PELINTb.

3anada 10JKHA OBITH CHaYaja pelleHa B MAaKCUMaJIbHO OOLIEM BUJIE.

[TonyuuB penieHue B oOIIeM BHJE, HY)XHO INPOBEPHUTH, MPABUIBHYIO JM OHO HMEET pas-
MEPHOCTb.

Ecnu 5T0 BO3MOXKHO, HCCIIEI0BATh MTOBEICHUE PEIICHUS B MPEACIbHBIX CIy4asX U U300pa3uTh
XapakTep U3yyaeMoi 3aBUCUMOCTHU TpapryuecKu.



Ecnu BO3MOKHO, TP MOJyYEHUH TOTO MM MHOTO Pe3yJibTaTa, CIeAyeT yKa3aTh I'PaHULbI €ro
MIPUMEHUMOCTH.

Pemenne 3amau mpuHeceT HaWOONBIIYIO TOJB3Y TOJIBKO B TOM CIIy4ae, €CJIM BBl peIIaeTe
3a/1aud CaMoOCTOATENbHO. PemuTh 3amauy Oe3 momoriu, 06€3 MOoJCKa3Ku 4acTo ObIBaeT HEJIETKO M He
Bcerja ypaercs. Ho pake He yBeHYaBIIMECS YCIEXOM IONBITKM HAaWTH peElIeHHe, €CIU OHH
MpeANPUHUMAIUCH JOCTATOYHO HACTOWYHMBO, MPUHOCST OIIYyTUMYIO MOJIb3y, TaK Kak pa3BHUBAIOT
MBIIIJICHHE U YKpemsiioT Bomto. He cremyeT OOSThCS HENPUBBIYHO AJUHHBIX MaTeMaTHYECKHX
BBIKJIAQJIOK, T.K. MOJOOHBIE «IJTUHHBIC» 33aaud MPUOIIKEHBI K PEalbHBIM 3aJa4aM, ¢ KOTOPHIMU BBI
MOJKETE CTOJKHYThCS B OyIyIlleM B HAyYHOH MJIN IpyToil padoTe.

He cnenyer cMymarbcs Te€M, 4TO HEKOTOPBIE 3aJaud HE PELIAIOTCA «C Xoxy». locToBEpHO
YCTAaHOBJIEHO, YTO IpOLIECC TBOpPYECTBA B OO0JIACTM TOYHBIX HayK (a pelleHue 3ajady ecThb BHUJ
TBOPYECTBA) NPOTEKaeT Mo ciexnyromeil cxeme. CHavanga MAET NOJATOTOBUTENbHAs CTAaaus, B XOJE
KOTOpPOM yuYeHBbI HACTOMYMBO HILET penieHue mnpobsembl. Ecinu perieHue HalTh He ynaercs U
npoOjeMa OCTaBlieHa, HACTyINaeT BTopas cTaaus (CTaausi MHKYOalMHM) — YYEHBIM HE JyMaeT O
npobiieMe M 3aHUMaeTcs ApyrumMu Bompocamu. OAHAKO B TOJCO3HAHUM MPOAOJIKAETCS CKpBITas
paboTa MBICIIM, KOTOpas 4YacTO MPHUBOJUT B KOHEYHOM HUTOTe K TPETbed CTaauu - BHE3AITHOMY
03apeHMIO U TMOJydeHHuto Tpedyemoro pemeHus. HyXHO MMeTh B BHUIY, YTO CTaJusl WHKyOaluu He
BO3HHUKAET cama coOOi - /i TOro 4ToObl MYCTHTh B XOJ MalllMHy O€CCO3HATeNbHOro, HEOOXOoaMa
HACTOIUMBask HHTEHCHBHAsA paboTa B X0J1€ MOATOTOBUTEIHHON CTAINH.

Pemenue 3amay, kKak Mbl yK€ OTMEYaJH, €CTh TAKXKE€ BUJ TBOPUECTBA U MOJUUHSETCS TEM K
3aKOHOMEPHOCTSM, YTO M paboTa y4eHOro HaJl HaydHoOU npobiemoil. IlpaBna, B HEKOTOPBIX Clyyasix,
BTOpas CTagusl - CTaaus HMHKYOaluu - MOXET ObITh BbIpak€Ha HACTOJIBKO cllabo, YTO OCTaercs
HE3aMEYEHHOM.

W3 cka3aHHOrO BBITEKAET, YTO PEILICHUE 3a/1a4 HU B KOEM cllyyae He CJIeIyeT OTKIaJbIBaTh Ha
MOCIEAHUI BeUep Mepen 3aHATHSAMH, KaK, K COXaJCHHIO, HEPEIKO IMOCTYMAaIT CTYyACHTH.. B sToM
ciiyyae Oojee CIOXKHBbIE M NMPUTOM Hambosiee cojaepkaTeNbHble U TOJIE3HbIE 3a7ayd 3aBEJOMO HeE
MOTYT OBbITh PELICHBI.

Han 3amaHHbIME «Ha JOM» 3a/JadyaMH HaJ0 HAYMHATh JyMaThb KaK MOXHO paHbIIE, CO3/1aBas
YCIIOBUS AJISl peaju3aluy CTa Iy UHKyOaluu.

B pexomenyembIx cOOpHHUKaX 3aj]iay, B pasjiese, KOTOPBIA CIEeQyeT 3a OTBETaMH, CO/epKaTcs
yKa3aHUs K pelleHuto Oosee TpynHbIX 3aaad. OOpamarbcss K HUM HYXHO JIMIIb MOCIE TOro, Kak
HECKOJIBKO MOMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

MeTtoauueckne peKOMEHIalKH AJisi OJATOTOBKU K KOHTPOJIBHBIM U IIPOBEPOUHBIM pabOTaM.

KouTponbHble paboOThl TPOBOASTCA M TPOBEPKH KadyecTBa YCBOSHHS Marepualia M
BBITIOJIHEHHS JOMAIIHUX 3aJlaHuid cryfeHTamMu. OHU OCHOBBIBAIOTCS CTPOTO HAa MPOWJIEHHOM Mare-
puajse W HE BBIXOIAT 3a paMKH wu3jgaraemMoro kypca. CBOEBpPEMEHHOE W3YUY€HHE JIEKIIMOHHBIX
MaTepuasIoB M BBHIMOJHEHUE JOMAIIHUX 33JIaHUM TapaHTHUPYET YCHEIIHOE BHITTOJIHEHHE KOHTPOIBHBIX
U TpoBepouHbIX pabor. I[lpm mOATOTOBKE ClieAyeT PYKOBOJCTBOBATHCS — OOIIECIPUHATHIMU
YCTaHOBKAMH, T.€. TMOBTOPUTh HM3YyYCHHBIM MaTepHas, 3allOMHUTh OCHOBHBIC WJICH, TPHUHIUIBLI U
pe3yabTaThl Kypca. He cneayer mbiTaThesi «BBI3yOPUTHY» MaTepuai, TOCTAaTOYHO MOHATHh U 3alIOMHUTH
JIOTUKY BBIBOJIa T€X WM HMHBIX PE3yJIbTaTOB U PELICHHUS 3a/Jad U OCO3HAaTh MX (U3NYECKUU H
MaTeMaTH4eCKuil cMbICi. [Ipy BBIMONHEHWH KOHTPOJBHOW WM MPOBEPOUYHON PAOOTHI HEOOXOIUMO
3alUChIBaTh BCE OCHOBHBIE IIard TMpU PEHICHUH 3aJayd, HE «IEepPEeCKakuBas» K KaKOMY-TO
MIPOMEXYTOYHOMY WJIM OKOHYATEIIbHOMY pe3yJbTaTy 0e3 Kakux-1ubo Ha TO (U3NYCCKUX WIH
MaTeMaTUYECKUX 000CHOBAHMH.



Huxkakux ocoObIx TpeOoBaHMi K odopmiieHHIO paboT HeT. PaboTa nomkHa OBbITH 3amicaHa Tak,
9TOOBI ObLIA MOHATHA JIOTUKA perieHus 3a1a4. OKOHYATeNbHbIH OTBET HEOOXOIUMO BBIICIUTh KAKHM-
1160 cr1ocoOOM TaK, 4YTOOBI IMPOBEPSIOLIEMY OBUIO MOHSATHO, YTO 3TO U €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIVM JIJISI IPENIOJIABATEJIEN

ITpoBeneHue NPaKTUUECKUX 3aHATHH U BBIOJIHEHUE CAMOCTOSITEIbHBIX PA0OT

CTyIneHThbl JOJDKHBI, MCIOJIb3YSl MPOCITYIIAaHHBIM Ha JIEKIUSAX MaTepuall, HAy4UTbCs pellaTh
3a1a4u 1o Kypcy. Cinenyer UCrosb30BaTh pa3jiMuHbIe IPUEMbl BOBJICUEHMSI CTYIEHTOB B TBOPUYECKHM
MpoIecC OCBOEHUS y4eOHOro Marepuana: Onpoc CTYIEHTOB IO COACP)KAHUIO MPOUYUTAHHBIX JICKIUH,
BBI30B CTYJCHTOB K JOCKE JI PELICHUS TEKyIIMX 3a]a4, CAMOCTOSTEIbHOE PEIIECHUE 3aJadd CO
CBEPKOM NMPOMEXYTOUHBIX U KOHEYHOI'O PE3YyJbTAaTOB pELICHMs], ITOKa3 IpPEro-JaBaTeieM Ha JIOCKe
pEeLIeHUs TUIIOBBIX 33/1a4, CAMOCTOSATEIbHbIE PAOOTHI.

Opranu3zanust KOHTPOJIS
KouTtponp 3HaHWii  OCylIeCTBIsieTCs W NyTeM  MPOBEIEHUS  KOHTPOJBHBIX WM
CaMOCTOSITENILHBIX Pa0OT € MOCIEAYIOIEH MPOBEPKOH.

Ha ocHoBaHMu 3THX PE3YJIbTATOB BBICTABIACTCA BHYTpHCCMeCTpOBBIfI 3a4CT.
HpOBGI[eHI/IC 3a4€TOB U 3K3aMCHOB

JIJ'I;I AO0IIyCKa K aTTeCTalluu H€06X0)II/IMO HMETD MOJIOKUTEIBHEIC OIICHKH 110 KaKIou Teme. Bo
BpeMs aTTeCTaluu CTYJACHT IOJIy4dacT I/IH,Z[I/IBI/II[yaJ'IBHHﬁ OWJIeT ¥ TOTOBHUT OTBETHI Ha BOITPOCHI 110
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