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AHHOTALMS

Llenb Kypca — 03HAKOMHTD CTY/IEHTOB C PEISTUBUCTCKUM 0000IIEHNEM KBAaHTOBON MEXaHUKH,
M3Y4YUTh OCHOBHBIE IPUHIUIIBI IOCTPOEHUS PEISTUBUCTCKU-UHBAPUAHTHBIX MOJIEJIEC, OCHOBAHHBIX Ha
rpynmnax CHMMETPUHM BpalleHHs, METOAaM IIOCTPOEHHsS M pacueTa (EeHMaHOBCKUX JUarpamm,
CIELUAaJbHBIM METOJAaM YCTpaHEHUs pacxoaumocTed. JlaHHBIA Kypc pacCUuTaH Ha CTYJIEHTOB-
HKCHEPUMEHTATOPOB, CIELUAIN3UPYIOLINX B (U3UKE 3JIEMEHTaPHBIX YACTHIL.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

Ienb Kypca — 03HAKOMHTb CTYAEHTOB C PEISATUBUCTCKUM 0000IIEHHEM KBAHTOBOM MEXaHUKH,
H3Y4YUTb OCHOBHBIC IIPUHIUIIBI IOCTPOCHUS PEIATUBUCTCKU-UHBAPUAHTHBIX MOJEJICH, OCHOBAHHBIX Ha
rpynnax CHMMETPUM BpallleHHs, METOJaM IOCTPOCHHS M pacuera (EeHMaHOBCKUX JUarpamm,
CIELMAJbHBIM METOJaM YCTpPaHEHUs pacXoAuMocTeW. JlaHHBIM KypC pacCUuTaH Ha CTYJIEHTOB-
HKCHEPUMEHTATOPOB, CIICHUAIN3UPYIONINX B (PU3UKE JIEMEHTAPHBIX YACTHII.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

3HaHMs, TIOJAY4YEHHbIE TMPU H3YYEHHUH Kypca HEOOXOAMMBI JiJIsi OCBOCHHUS MHOTHUX
CHEIMATM3UPOBAHHBIX JUCHUUIUIMH TIO0 TEOPETUYECKOW (PHU3MKE, M3Yy4YaeMbIX CTYJIEHTaMH CTapIIMX
KypCOB, TAaKUX KaK TEOpHS JIEMEHTApHBIX YAaCTHUII, 0011asi TEOpUs OTHOCUTEIHHOCTH, PENSATUBUCTCKAS
acTpodu3rKa U KOCMOJIOTHSI.

3. ®OPMUPYEMBIE KOMIIETEHIINUU U IINTAHUPYEMBIE PE3YJIBTATbHI
OBYYEHUA

VYHuBepcanbHble H(WiIK) o0enpodeccuoHaTIbHbIE KOMITETEHIIUN

| Kon u HauMeHoBaHue KOMITIETEHIIUU | Ko n HauMeHOBaHME WHIUKATOPA JTOCTHIKEHHUSI KOMITCTCHITNH

[TpodeccuonanbHble KOMIETEHIIMM B COOTBECTBUM C 3agadaMd U oObekTamu (00iacTsaMu
3HaHUI ) TPOPECCUOHATHLHOMN e TETLHOCTH:

HAay4YHO-UC clieJOBaTeIbCKUM

cranaapr-I1C, ananu3
OnbITA)

3apaua OO0beKT WiIn 06J1acTh Koa u naumenoBanne | Kox m HamMeHOBaHHe

npogecCHOHAILHOM | 3HAHUA npogeccHoOHAIbHOU HHAUKATOPA

aesitebHocTH (3I1]1) KOMIIeTEHIIMH; JOCTHKEHUA
OcHoBanne npogdeccuoHaJILHOM
(mpodeccHOHANBHBIM | KOMIIETEHUMH

HU3y4YECHUE HAYYHO- 3JIEMEHTapHbIC [TIK-1 [1] - Ciocoben 3-TIK-1[1] - 3HaTh
TEXHUYECKOM YaCTUIIbl, aTOMHOE AP0 | MCIIOJIB30BaTh HAYYHO- | OTEUECTBEHHBINA U
nH(popManuu, U IU1a3Ma, ra3000pa3Hoe | TEXHUYECKYIO 3apyOexHbIN OTIBIT 110
OTEYECTBEHHOI'O U Y KOHJICHCHUPOBaHHOE UH(pOpMaLHIO, TeMaTHKe
3apyOexHOro ombITa COCTOSIHUE BEIIECTBA, OTEYECTBEHHBIN U MCCIICIOBAHMS,

10 HapPaBJICHUIO Ja3ephl U UX 3apyOeKHBIN OIBIT MO COBpPEMEHHBIE
WCCIIeIOBAHMHIA; MIPUMEHEHHS, SICPHBIE | TEMaTHKe KOMITBIOTEPHBIE




KOHTPOJTb
cOOMIOACHUS
TEXHOJIOTHYECKON
JMCHIUTUIAHBI TIPU
M3rOTOBJICHUH U
o0cCITyKUBaHUE
TEXHOJIOTHIECKOTO
o0opyaoBaHus AJs
pea3anym
MPOU3BOJICTBEHHBIX
MIPOIIECCOB;

peaKTophl, MaTEpUaIbI
SIIEPHBIX PEAKTOPOB,
SIEPHBIE MATEPUAIIBI U
CHCTEMBI 00eCIICUEHMUS
MX 0E30IMaCHOCTH,
YCKOPUTEITH
3apsHKEHHBIX YACTHII,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKA,
ANEKTPOHHBIE CHCTEMBI
SIIEPHBIX U (PU3HIECKUX
YCTaHOBOK, CHCTEMBbI
ABTOMATH3HPOBAHHOTO
yIpaBICHUS SIIEPHO-
bu3mIecKuMU
yCTaHOBKAMH,

MMPONU3BOACTBCHHO-TCXHOJIOTNY

pa3paboTKa SAEPHBIX U
(U3NYECKUX YCTaHOBOK,
TEXHOJIOTUHI
pUMEHEHHs TPUOOPOB
1 YCTAHOBOK JUJIsSI
perucTpanuu
W3JIy4eHUH, pa3iesIeHus
U30TOIHBIX U
MOJIEKYJIAPHBIX CMECEH,
a TaK)Ke aHalIu3a
BEILIECTB,

HCCIIEIOBAHUS,
COBPEMEHHEBIE
KOMIIBIOTEPHBIE
TEXHOJIOI'UHU U
uH(POPMaIMOHHBIE
pecypchl B CBOEH
peIMETHOM 00TacTH

OcHosanue:
[TpodeccronanpHBIM
cranzaapt: 40.011

€CKUHI

[IK-6 [1] - Cocoben k
KOHTPOJIIO COOJIIOICHUS
TEXHOJOTHYECKON
JTUCIUTUTAHBL U
00CcITy)KMBaHUS
o0opyaoBaHus

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 40.011

TEXHOJIOTUH U
nH(pOpMaITMOHHBIE
pecypcel B CBOEH
MpeAMETHOM 00J1acTH,

;
V-TIK-1[1] - ymeTs
UCIIONIb30BaTh HAYYHO-
TEXHUYECKYIO
UH(pOpMALHIO,
OTEYECTBEHHBIN 1
3apyOeKHBIN OTBIT 110
TEMAaTHUKE
UCCIIE0BAHMS,
COBpEMEHHbBIE
KOMITbIOTEPHBIE
TEXHOJIOTHH 1
nH(GOPMaIMOHHBIE
pecypchl B CBOEH
peIMEeTHO 00macTu;
B-TIK-1[1] - BnageTh
COBPEMEHHBIMU
KOMITBIOTePHBIMU
TEXHOJIOTUSIMU H
MEeTOAaMHu
HCII0JIb30BaHUS
nH(pOpMAITMOHHBIX
pecypcoB B CBOEH
MpeAMETHOM 00J1acTH

3-T1IK-6[1] - 3HaTh
TEXHUYECKUE
XapaKTePUCTHKH H
TIPUHIIUIIBI
0e301acHOro

00CITy KHBaHUS
TEXHOJIOTUIECKOTO
00opy/I0BaHus ;
V-TIK-6[1] - ymeTb
KOHTPOJHMPOBATH
coOuoieHne
TEXHOJOTUYECKON
JUCITUTUIAHBI 1
o0CITyKUBaHUE
000pyTOBaHUS;
B-I1K-6[1] - B1anets
METOJIaMU KOHTPOJIS,
MIPOBEPOK U
WCTIBITAHUI CUCTEM U
HABBIKAMU BBISIBIICHUS
HEHCIPaBHOCTEN B
pabote 000pyT0BaHMS




4. BOCIIUTATEJIbHBINA MIOTEHIAAJ JUCHUATLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonanbHoe
BOCIIHTaHHE

[IpodeccuonanbHoe
BOCIIHTaHUE

3agauym BocriuTaHus (Kog)

Coznanue ycioBHi,
00ecIeynBaromux,
(dbopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodeCcCHOHATBHBIN BHIOOD,
npodeccuoHanbHOE Pa3BUTHE U
po¢eCCUOHAIBHBIC PEIICHHS
(B18)

Co3znanue ycioBui,
00ecIeunBaronnx,
(dbopmMHpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYpBI
MOKCKA HECTAHIAPTHBIX HAYYHO-
TEeXHUYECKUX/TIPAKTUUECKUX
penieHui, KpUTUIECKOro
OTHOIIEHUS K UCCIIE0OBAHUIM
mmKeHay4yHoro Toika (B19)

BocnurarenbHbBIN ITOTEHIIAAT
JUACIUATUINH

Hcnonap30BaHue BOCIIUTATEILHOTO
MOTeHIHAaNa JUCIUITIINH
po(hecCHOHATEHOTO MOIYJIS ISt
(hopMHUPOBaHHMS Y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
po¢eCCHOHAIBHOE PA3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJCHTaMHU
WHIWBUTyTbHBIX 00pa30BaTeIbHbIX
TPAeKTOPUH, OPraHU3aluU CUCTEMbI
OOIIEeHUsT MEXKIy BCEMHU
y4aCTHUKaMH 00pa30BaTEIILHOTO
mporiecca, B TOM 9HCIIE C
HCIOJIb30BAHUEM HOBEIX
WH()OPMAITMOHHBIX TEXHOJOTHA.
1.Mcnonbp30BaHNE BOCIUTATCILHOTO
MOTEHITATA TUCIUTLTAH/TIPAKTHK
«HayuHno-uccienoBaTenbcKas
pabotay, «[IpoekTHas MpaKTHKa,
«HayuHbIi1 cemuHap» 1UIs:

- popMUpOBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB B CIIOCOOOB
Hay4YHOTO ITO3HAHUS MUPaA, Pa3BUTHUS
HCCIICI0BATEILCKUX KaUYeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUCHHS B UCCIICIOBATCIILCKUE
MIPOEKTHI 1O 00JIACTSAM HAYYHBIX
uccieaoBanui. 2.Mcroas3oBanue
BOCITUTATEILHOIO MOTEHIIHANA
mucuuiuing "Mcropust Hayku U
nHxeHepun', "Kputnueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KomMMyHuKanuu'", "Beeaenue B
cnenuaibHocTh", "HayuHo-
uccaeaoBarenbekas padora',
"Hayunblil cemunap" mis:

- popMupoOBaHUs CITIOCOOHOCTH
OTJIETISATh HACTOSIIIME HAYYHBIE
MCCTIEOBAHUS OT JHKEHAYYHBIX
MOCPEJICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- popMUpOBAHUS KPUTHUUECKOTO
MBIIICHHSI, yMEHHS pacCCMaTpUBaTh
pa3IUYHBIC UCCIIEIOBAHUS C
AKCIEPTHOM MO3ULMU TOCPEICTBOM
00CYKJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HMCTOPUYECKHUX MPEANOCHIIIOK




MOABJICHUSA TCX HMJIM MHBIX OTKpBITI/Iﬁ

Y TEOPHH.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne
.1

HaumenoBanmue
pasnesa yueOHOM
AUCHUILTHHBI

Henenn

JlaGopaTopHble

Jlexnumn/ Ipaxkr.
padoThbl, yac.

(cemuHapsi )/

O0s13aT. TeKymmii

KOHTPOJIb ((popma*,

HeJeJs )

MakcuMaJbHbIH
0aJu 3a pasgen™*

pa3nena (popma*,

ATTecTanus
HeJeJIs)

Nuaukaropsl
OCBOCHHUS

IKOoOMIOeTAeHIIAA

7 Cemecmp

Yacts 1

8/8/0

N
(V)]

K-8

Yactp 2

9-16

8/8/0

25

KH-16

IK-1,
3-TIK-

V-
I1K-6,
B-
I1K-6

HUmoeo 3a 7 Cemecmp

16/16/0

50

KonTpoabhbie
MepOonpusiTUs
Cemectp

3a

7

50




I1K-6

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cyMMa MakCHMaJbHBIX OaiioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:

O0o3Ha
YyeHue

ITos1HOE HAMMEHOBaHME

K1

KonTposb no uroram

3

DK3aMeH

KAJIEHJIAPHBIN IIIAH

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

IIp./cem.
, Uac.

JIao.,
qac.

7 Cemecmp

16

16

0

Yacte 1

8

8

0

NuBapuaHTHas TeOpHs BO3MYILICHUI.

WuBapuaHTHas Teopus BO3MYILEHUI. Beiuncienne S-matpuisl
B TEOpHUM BO3MyIeHN. HopmanbHbIe pON3BENCHUS
orneparopos nost (N-npoussenenus). Ilponoratopsl 6030HHBIX
Y CIIMHOPHBIX MOJIEH B KOOPJAUHATHOM U UMITYJIbCHOM
IIPEJICTAaBICHUSIX, UX COOTHOLIEHUS C IPUYMHHBIMU
¢bynxuusamu I'puHa cBo60HBIX nose. [Iponoraropst
3JIEKTPOMArHUTHOT'O MOJIS B PA3JIMYHBIX KAIHOPOBKaX.
Teopema Buka s cBsa3u T- u N- nponsseneHui
IIPOU3BOJILHOIO YKCIIA OIIEPATOPOB B3aUMOAEHCTBYIOLINX
nosielt. I'paduueckoe npeacTaBiieHue cllaraéMblX B TEOpEME
Buka. IIpaBuna ¢eliHMaHOBCKON AMarpaMMHON TEXHHUKH.
Brruucnenue ceuennii. CyMMUpOBaHHE U YCPEAHEHHE 110
noJsipu3anusaM GepMHUOHOB U 6030HOB. IHBapHaHTHOCTb
MaTpULbl pACCESHHs B KBAHTOBOU 3JIEKTPOIUHAMUKE
OTHOCHTEJILHO 3apsA0Boro conpsbkeHus. Teopema Pappu 11
JUArpaMM € 3aMKHYTBIMH 3JIEKTPOHHBIMH HETIISIMMU.
O6o006menne Teopemsl Dappu A1 APYTHX B3aUMOJEHCTBUI
(hepMHOHOB ¢ 0030HAMHU.

Bcero ayiuTopHbIX 4acoB

3

| 3

| 0

Omiaiig

0

0

0

B3anmopeiicreue ¢epMHOHOB ¢ MACCHBHBIMH 0030HAMH.
B3aumogeiictBrue hepMHOHOB C MAaCCUBHBIMU OO30HAMM.
JlnarpaMmbl BTOPOT'O MOPSIKa TEOPUU BO3MYILIEHUH U
oTBevarole UM pusndeckue mnpoueccel. Paccesnue 0030Ha Ha
bepMuoHe (BTOpOil MopsAI0K TEOpUH BO3MYyIIIeHUH ). PaccesiHue
(hepMuOH-PEpPMHUOH 3a cUeT 0AHOO030HHOTO OOMEHA B
HEPEIATUBUCTCKOM MPUOIMKEHUH.

OCHOBHBIE JIEKTPOIMHAMHYECKHE sIBJICHHs. PaccesHue
3JIEKTPOHA B KYJIOHOBCKOM moiie (popmyna Motra). Paccesnue
¢doToHa Ha cCBOOOHOM MEKTPOHE (KOMITOH-I(D(DEKT).

Bceero AYAUTOPHLBIX 4YaCOB

3 |3 |0
Oumuaiin
0 0 0




JIByX(OTOHHAS! aHHUTWJISILIMA TTO3UTPOHA M JIEKTPOHA (BTOPOi
TOPSIIOK TeopuH Bo3MyIeHui ). [Tozutponuii. 3apsoBas
YETHOCTB OPTO - U Maparo3uTPOHUs, 3a1peT IBYX(HOTOHHON
AHHUTWISIIUN OPTONO3UTPOHHUS, aHHUTHIIILIMOHHASI ITUPUHA
coctosinus 1So (mapanosurponust). TopMo3HOe H3IydeHue
AJIEKTPOHA B KYJIOHOBCKOM IIOJI€.

7-8 HNuppaxpacHass pacxogumocTh. Bcero ayiuTopHbIX 4acoB
NudpakpacHas pacxoaumocTtb. U3imydeHne MArkux 2 | 2 | 0
(ITMHHOBOTHOBBIX) ()OTOHOB (HU3KOIHEpreTHieckast TeopeMa | Onmaitn
— ¢akropuzanus cedeHuit). KorepeHTHbIE COCTOSIHUS U TOYHAs | () 0 0
MMOCTAaHOBKA 3a/1a4ur. MEeTO/ bl yCTpaHEHUS HHPPAKPACHBIX
pPacxoJIMMOCTEN B KOTEPEHTHBIX pacyeTax.

9-16 Yactp 2 8 8 0

9-10 YabTpaduoiieToBbie pACXOAMMOCTH B KBAHTOBOM TeOPHU Bcero ayiutopHbIx 4acoB
noJisl. 2 | 2 | 0
VYbrpaduoneToBbie pacXoIMMOCTH B KBAHTOBOM Teopuw nouyisd. | Ounaiin
NHpekc pacxoIMMOCTH AUarpaMM B MEPEHOPMHUPYEMBIX 0 0 0
BapHaHTaX KBaHTOBOW Teopuu moJs (0e3pa3zMepHbIe
KOHCTaHTHI CBsi3M). Pacxopsmuecs nuarpammel. [Ipumepst
Ha0JI0/Ia€MBIX TOMIPABOK B KBAHTOBOW AJIEKTPOJAUHAMUKE
(cnBur ypoBHeit aTOMOB — JISMOOBCKUI CABUT ¥ aHOMAJIbHBII
MarHUTHBII MOMEHT 3JIeKTpoHa). Ven nepeHopMUpOBKH
Macchl U 3apsja.

VYceTpaHeHue pacXxoAMMOCTH U3 MaTPHIIbl PACCESHUSA.
Perynsipuzanus quarpamMm.

11 YpasHenue Jlunnmana-lIBuHrepa Ajas aMnIMTyabl Bcero ayiutopHbIX 4acoB
paccesiHUSA 1 |1 [0
CyMMHpOBaHHE HEPENSITUBUCTCKUX JIECTHUYHBIX AMarpaMM U | OHmaiiH
ypaBHenue Jlunnmana-IlIBuHTepa 115t aMIIIUTY bl paccesiHus. | () | 0 | 0

12 - 14 | KoMmnakTHble NOJSIPU3AIUOHHbIE U COOCTBEHHO Bcero ayiuTOpHBIX 4acoB
JHEpPreTHYeCKHe JuarpaMmai. 3 E [0
KoMmakTHbIe MOJISIpU3alMOHHBIE B COOCTBEHHO Omnutaiin
sHepreTuyeckue guarpammel. "TouHble" mponoratopel 0 0 0
0030HHBIX U (pepMHOHHBIX TOJIeH. [IlepeHOpMHIPOBOUHBIE
daktopel Z u Z1. IlepeHopMHUpOBKa MacChl U 3apsijia.

"Tounsle" BepunHbI onepaTopa. Teopema Yopaa B KBaHTOBOU
3NEKTPOJMHAMHUKE. ['pynna MyJIbTUIIIIMKATUBHBIX
nepeHopMupoBoK. ['pynmna MacmTabHBIX TpeoOpa3oBaHU
(penopm rpynma). CBs3b MEXIY 3apsiaMi B KBAHTOBOM
ANEKTPOAMHAMUKE MPU ACUMIITOTHYECKU OOJBIINX UMITYIbCaxX
oOpe3anus.
15-16 | IIpoueccsl uzayuyeHusi GOTOHOB JIOKAJIU3OBAHHOM Bcero aynutopHsIx 4acoB

CUCTEMOii 3apsIKeHHBIX YACTHUI

[Tporneccer n3myueHus: GOTOHOB JIOKATM30BAHHON CHCTEMO
3apsOKEHHBIX YacTull (aTom, sspo). Cocrosinue (hoToHa ¢
JAHHBIM YTJIOBEIM MOMEHTOM. BEIBOI BBIpaKEHUS NIl BEKTOP-
noteHimanos mojist EL u ML. [IpaBuna orGopa yist u31ydeHus
¢dotonoB "mekrpudeckoro” EL u "marautHOro" ML TumOB
JAaHHOW MYJBTUIOIBHOCTHU. [l0HAs BEpOSATHOCTH U3TYyUYEHUS B
JUTMHHOBOJTHOBOM MPHUOIMKEHUU. YTIOBBIE paCIpeIeICHUS U
nossipusanus u3nydenust tuna EL u ML.

2 |2 |0
Ouwutaiig
0 0 0




CokpallileHHble HAUMEHOBAHUSI OHJIANH OILINNA:

Oo6o3na | [lo1HOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-marepuansl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTaunu

T Tectbl

S5CM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUAIIBI
nC NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B kypce ucnonb3yroTcst TpaJullMOHHbIE 00pa30BaTeIbHbIe TEXHOJIOTUU: JIEKLIUH, CEMUHAPCKHUE
3aHATHA C pa30opoM 3aJady M NPHUMEPOB, TEKyIIME JOMAIIHME 3aJaHusl U OOJbIIME JOMAIIHHE
3a/1aHusl.

7. ®OHJ OHEHOYHBIX CPEICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB 00y4yeHHs (KOMIIETEHIMA W WX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OopMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

KomnereHnuus NHaukaTopbl 0CBOEHUS ATTecTAlMOHHOE MePONIPUATHE
(KII 1)
IK-1 3-TIK-1 9, KU-8, K1-16
VY-IIK-1 9, KU-8, KH1-16
B-IIK-1 9, KU-8, K1-16
[TK-6 3-T11K-6 9, KU-8, KH1-16
VY-IIK-6 9, KU-8, K1-16
B-TIK-6 2, KU-8, KI-16

Ixanpl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAJILHOI'O Oajljla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIINIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsIeT co00i cymMmmy OaiioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3aIaHUM B paMKax TEKYILETO W MPOMEKXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS Y4eOHOU JUCITUTIIIMHBI

90-100 5 — «omauuHo» A OLeHKa «OTJIIMYHOY» BBICTABIISETCS




CTYZCHTY, €CIIM OH IITyOOKO U MPOYHO
YCBOMWJI IIPOTPAMMHBINA MaTepHall,
WCYEPIBIBAIOIIE, ITOCIEA0BATENBHO,
YETKO U JIOTUYECKHU CTPOMHO €ro
W3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C PAKTUKOH, HCTIONB3YET B
OTBETE MaTepHall MOHOTPapHUECKOM

JIMTEPATYPHI.
85-89 B O11eHKa «XOPOIII0Y» BBHICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TI0 CYLIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OlieHKa «yI0BJIETBOPUTEIHHO

BBICTABIISICTCS CTYJICHTY, €CJIM OH UMEeT
3HAaHMS TOJILKO OCHOBHOTO MaTepuaia,
3- HO HE YCBOWII €ro JeTajei, JomycKaeT
60-64 «Y00871emMEOPUNENLHOY E HETOYHOCTH, HEZIOCTATOYHO NTPABHIIbHBIC
(hopMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0’)KeHHU IPOTPAaMMHOI0 MaTepHaIa.

OrneHka «HEYIOBIETBOPUTEIBHOY
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOT0 MaTepuala, JOMyCcKaeT
H 60 2-— F cymecTBeHHbIe omnOKu. Kak npasuio,
1oKe «HEYO0B1EMBOPUMENLHOY OLCHKA «HEYI0BJIETBOPUTEIBHO»
CTaBUTCS CTYJCHTaM, KOTOpBIE HE MOTYT
MIPOJIOJKUTE 00yUeHue Oe3
JOTIOJTHUTEINIBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

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

OCHOBHAA JIMTEPATVYPA:
1.91 1 93 MATLAB 7.*/R2006/R2007: Camoyuurens : , Mocksa: JIMK IlIpecc, 2009

2. DU 11 60 KomnbroTepHoe MoaenrpoBaHue ¢pusndeckux mpoueccon B makere MATLAB :, CaHkT-
[etepOypr: Jlans, 2022

3. DU K 73 KommnbroTepHoe MOIeTUpOBaHKe (PU3NUECKHUX MTPOIIECCOB C UCIIOIb30BaHHeM Matlab :
yaebHoe nocobue st By30B, MockBa: FOpaiit, 2021

4. O b 74 O61mye mpuHIUITEI KBAHTOBOW TEOPUH TTOJIS : yueOHoe rmocodue, Mockpa: ®U3MatTiuT,
2006

5.9U T 33 Teopernueckas ¢puszuka T. 4 KBaHTOBas 37€KTpOoAUHAMUKA, : , 2020

6. 53 JI75 COopHuK 3a7a4 110 KBAHTOBOM AJIEKTPOJMHAMUKE : yaeOHOe TTocoOue /uist By30B, T. A.
Jlomonocoga, 0. I1. Hukutun, Mocksa: HUSY MUDU, 2010



JOITOJIHUTEJIbHA S JIMTEPATYPA:
1. 53 B14 KBanToBas teopust moist T.1 OGmias Teopus, , Mocka: ®uzmatiut, 2003
2. 53 B14 KBanToBas teopus noisis T.2 CoBpemeHHble npuioxeHus, , Mocksa: ®usmatiut, 2004

3. 53 J122 Teopetnueckas ¢usuka T.4 KBantoBas snekrpoaunamuka, B. b. bepecrenxwuii, E. M.
Jlupummr, JI. I1. TTuraeBckuii, Mocksa: @uszmariut, 2006

4. 53 J114 PenstuBuctckast kBantoBast Mmexanuka : , @. Jlaiicon, Mocksa. MxeBck: HCTUTYT
KOMIIBIOTEPHBIX Hccien0BaHui. PerynspHas u xaotuueckas quHamuka, 2009

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0OecriedeHue He TpedyeTcst
LMS 1 UHTEPHET-PECYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrnenuaibHOE MaTepUATBHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

MeTtoauueckre peKOMEeHIalluu 10 OCBOCHHIO TEOPETUUECKOI0 MaTepuaa

Jlig ycrmemHoro M3y4eHus Kypca HEOOXOAMMO MNpPUIEP>KUBATHCSA ONPEACICHHOW METOIUKU
3aHATUH. OCHOBHOE YCJIOBHUE YCIIEXa — CUCTEMATUUYECKHUE 3aHATHUS.

JlJiss yCHENIHOTO OCBOCHHS TEOPETUYECKOM YacTH Kypca HEOOXOAMMO PETYISIPHO TMOCemaTh
JEKIIMA ¥ BECTH KOHCHEKT. Ilocie Kaxmoil JeKmuu cieayeT BHUMATeNbHO Pa3OupaTh JEKIMOHHBINA
Marcpual, HpI/I‘-IéM npu HCO6XOI[I/IMOCTI/I CJICAyCT TMpoACIbIBAaTL HEKOTOPLIC HOIOJHHUTCIBHBIC
BBIKJIAJIKH, €CJIM TaKue OBLIM OCTaBJIEHBI JICKTOPOM Il CAMOCTOSITEIbHOM padoTel. [lepen Havamom
Ka)K)IOfI JCKOMHU HMECT CMBICIT TPOCMOTPETH KOHCIICKT, 4TOOBI YCBOCHHUE HOBOI'o Martcpuajia
MPOXOJIWJIO JIydllle, TaK Kak B OOJBIIMHCTBE CIIy4aeB W3JIOKEHHWE OINMUpaeTcs Ha MaTepual,
MIPOYUTAHHBIN HA MPEAbIIYIINX 3aHATHSIX.

JI7is TIOJTHOTO OCBOEHHSI Kypca HEOCTaTOYHO M3ydaTh JIMIIb JEKIMOHHBIN MaTepuan. B xoxe
OCBOCHMSI Kypca CJIEIyeT YWUTaThb KHUTH, MPEJIOKEHHbIE B CIMCKE JIUTEpaTypbl IO KypcCy.
HacrositenbHO  peKOMEHIyeTCs  TakkKe  HUCIOIb30BaTh  JIUTEPaTypy, OOO3HAYCHHYIO  Kak
«OOIOJHUTCIIbHAA», @ TAKIKC CaAMOCTOATCIIBHO WJIM C NMOMOIIBIO NPCHOAaBaTCIid MCKATb U APYTUC
uctouHuku. [Ipu pabote ¢ nurepaTypoii cienyeT npoienblBaTh BCE WIN XOTS Obl OCHOBHBIE BBIKJIA/IKH.
Baxno OCO3HAaBAaTb, YTO TOJIBKO CAMOCTOSATCIBHO IMPOACITAHHBIC BBIKIIAJKU IMPUBOAAT K IMIOHWUMAHHIO
Martepuana.

MeTtoauueckre peKOMEeHIaluu JJIsl HOJTOTOBKU K CEMUHAPCKHUM 3aHATHIM U PEIICHUIO 3a/1a4



[Iporpamma Kypca M CEMECTPOBBIM KAJICHIAPHBIA IIJIaH COCTAaBJEHbl TaK, YTO TEMBI
CEMUHApPCKUX 3aHATHM CIEAYIT 3a Temamu Jiekuud. M mporpamMma Kypca, W CEMECTPOBBII
KaJIEHJAApHBIA IJIaH JTOCTYIHBI KaKJOMY CTYJEHTY Ha caiiTe y4eOHOro ympaBlIeHUs yHMBEpPCUTETA.
[TonroToBUTECS K OYEpPETHOMY CEMHUHAPCKOMY 3aHATHIO - 9TO, MPEXAE BCEro, mpopadboTarh
JIEKIIMOHHBIM MaTepHuall, COIVIACHO METOAMYECKUM PEKOMEHJAlusM. Bce HEBBIICHEHHBIE BOIPOCHI
TEOPUH MOKHO (M HY>KHO) 3aJaTh IPENO/JaBaTeNl0 B Hayaje ceMUHapcKoro 3aHatus. Ha cemmuape,
KaK MpaBWIo, pa30MparoTcsi BOIIPOCHl U KAUECTBEHHBIE 3a/1auH, JAIOIUe BO3MOXKHOCTh 0oJiee Tiy0oKo
IIOCTHYb M3y4yaeMbld paszznen Kypca. Kpome Toro, Ha ceMuHape ydaT NpaBUJIBHO CTaBUTh U pELIATh
3a/la4d, aHAJIM3UPOBATh pelIeHHE 3anad. [lo mpoineHHOW Ha ceMHMHAape TeME JArTCs 3aJadd s
CaMOCTOSITENIFHOTO (ZOMAIIIHET0) pelieHusl. Y CBOCHHE Kypca BO MHOI'OM 3aBHCUT OT OCMBICIEHHOTO
BBITTOJIHEHUS IOMAIITHETO 3aJ[aHusl, BIyMUYHUBOTO PEIICHHsI OOJIBIIOT0 KOJIMYECTBA 3a1ay.

[Ipu pemienun 3a1a4 1enecooOpa3HO pyKOBOJACTBOBATHCS CIAEAYIOLUIMMU IIPAaBUIAMMU:

1. IIpexne Bcero Hy>KHO XOpOIIIO BHUKHYTh B YCIIOBUE 33/1a4H, 3alIACATh KPATKO €€ yCIOBHE.

2. CnenyeT NPUKUHYTh, KAKU€ OCHOBHBIC 3aKOHBI U YPaBHEHUS U B KaKUX NPHUOIMKEHHAX
CJIEyeT UCIIOJIb30BaTh U 3aIIUCATh UX, ITOCIIE YETO MONBITATHCS PELIUTD.

3. 3agaua 10/KHA OBITH CHayYasa pelieHa B MaKCUMallbHO O0IIEeM BUJIE.

4. TlomyuuB peuieHue B OOIIEM BHJE, HYKHO IPOBEPUTh, MPABMWIIBHYIO JI OHO HMMEET
Pa3MEPHOCTB.

5. Ecam 3TO BO3MOKHO, MCCIIEOBAaThb IIOBEICHUE PEIICHUS B IPEACIBHBIX CIy4asX H
n300pa3uTh XapakTep U3yyaeMoil 3aBUCUMOCTHU TpaprUECcKu.

6. Ecau BO3MOXKHO, MpU MOJYYEHUH TOTO WM MHOTO pe3yibTara, ClelyeT yKa3aTh I'pPaHUIIbI
€ro MPUMEHNMOCTH.

Pemenue 3amaun npuHeceT HaMOOMBIIYIO O3y TOJIBKO B TOM cilyyae, KOraa oOydaroIuics
PEILIUT ee caMOCTOATENbHO. PemnTh 3aady 6e3 MOMOIIM YacTo HE BCETAa yJaeTcs, HO TEM HE MEHee
MOTIBITKY HAalTH pelleHHEe Pa3BHBAIOT MBILIUIEHUE U YKpEeIUIsAoT Boao. Heo0xoauMo nmoHMMaTh, YTO
JUIE HEKOTOPBbIX 3ajJad He ynacTcs ObICTPO HAMTHU pelieHue, Belb PEIICHHE 3a7ady OTHOCUTCS K
HAay4YHOW [JEeATEIbHOCTH, KOTOpas IPEANoaracT TBOPYECKUM IIOAXOA U JJIATEIBHOE BpeMs
00 TyMBIBaHUSI.

N3 cka3aHHOrO BBITEKAET, YTO PELICHUE 337a4 HU B KOEM CIIy4ae He CIEIyeT OTKIAJbIBaTh HA
MIOCJIEIHUM BeYep Nepes 3aHATHAMH, KaK, K COXAJICHHUIO, HEPEAKO IMOCTYNAarT CTYAEHTH.. B 3ToM
ciydyae Oosiee CIOXKHBIE M MPUTOM Haubojiee cojaepiKaTelbHble U IOJIE3HbIE 33/aYd 3aBEAOMO HE
MOTYT OBITh PEIICHBI.

B pexkomenyeMbix cOOpHHMKax 3a/1ad, B paszeiie, KOTOPbIM clieyeT 3a OTBETaMM, COAEPIKATCs
yKa3aHUs K peleHuio Oosiee TpyAHBIX 3agad. OOpamaThCsi K HUM HYXKHO JIMIIB IOCTE TOro, Kak
HECKOJIBKO IOIBITOK PEILIUTh 3a/1auy HE IPUBEAYT K YCIEXY.

Metoandeckre peKOMEHIAINH [T TOATOTOBKY K KOHTPOJIBHBIM M ITPOBEPOYHBIM paboTam

KontponbHble pabOThIl TPOBOAATCA JJsI TPOBEPKH KadecTBa YCBOSHHsS Marephaija |
BBIIIOJTHEHUST JIOMAIIHUX 3aJaHuil cryfgeHTaMu. OHM OCHOBBIBAIOTCS CTPOrO Ha IPOWJIEHHOM
MaTepuaje U He BBIXOAAT 3a paMKHM H3jgaraeMoro kypca. CBOEBpEeMEHHOE HM3y4Y€HHUE JIEKIIMOHHBIX
MaTEPHAJIOB U BBINIOJHEHUE JOMAIHUX 3aJaHUN FapaHTUPYET YCIEIIHOE BBINOJIHEHNE KOHTPOJIBHBIX
U 1npoBepouHblXx pabor. Ilpu nOAroTOBKE ClEeqyeT PpYKOBOACTBOBATHCA — OOIIEIPUHATHIMU
YCTAaHOBKAMM, T.€. TOBTOPHUTH H3YyYEHHBIM MaTepHaj, 3allOMHUTb OCHOBHBIE WJIEW, NPUHLMIBI U
pe3yabTaThl Kypca. He cienyer mbITatbesi «BbI3yOpUTHY MaTepHai, JOCTATOUYHO MOHATh U 3alIOMHUTD
JOTMKY BBIBOJIAa T€X WJIM MHBIX pE3yJbTaTOB W pEIICHUS 3aJad M OCO3HaThb UX (U3UYECKUH U
MaTeMaTH4ecKuil cMbIci. Ilpy BBIMOJIHEHHH KOHTPOJBHOW WIIM MPOBEPOYHOM paboThl HEOOXOIUMO
3alMCBhIBaTh BCE OCHOBHBIC IIarW IIpU PEIICHUM 33Ja4d, HE «IEPECKaKuBas» K KaKOMY-TO



MPOMEXYTOYHOMY WJIM OKOHYATEIIbHOMY pe3ylbTaTy 0e3 Kakux-1ub0 Ha TO (U3NYECKUX WIH
MaTeMaTHYeCKUX 00OCHOBaHUH.

PaboTa nomkHa OBITH 3amKicaHa Tak, 9TOOBI ObUIA TIOHSATHA JIOTWKA PEUICHUsS 3a7ad, PH ATOM
cTporux mpasui opopmiieHus 3a1ad HeT. OKOHYATETbHBIN OTBET HEOOXOIUMO BBIJCIIUTh KaKUM-JTHOO0
CIoco0OM TakK, YTOOBI MPOBEPSIONIEMY OBIJIO MIOHATHO, YTO TO U €CTh OTBET K 3a/1aue.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIVM JIJISI IPENIOJIABATEJIEN

[IpoBenenue NpakTUYECKUX 3aHITHI U BHITIOJHEHUE CAMOCTOSITENIbHBIX PaboT

CTyneHThl [TOJDKHBI, UCHOJIb3ysl TOJYYEHHBIA HA JIEKIUSAX MaTepHuall, HAy4YUTbCS pEllaTh
3a/1auu Mo Kypcy.

Cnenyer uCHoJsib30BaTh pa3jIMYHbIE MPUEMbl BOBJICUYECHHS CTYACHTOB B MPOLECC OCBOCHUSA
y4eOHOro MaTepuana:

- OIIPOC CTYACHTOB MO COACPIKAHUIO MPOUUTAHHBIX JICKIUH;

- BBI3OB CTYJICHTOB K JIOCKE IS pEIICHUS TEKYIIUX 3a/1a4;

- CaMOCTOSITEIbHOE PELIEHUE 3a/1a4U CO CBEPKOM MPOMEKYTOUHBIX U KOHEYHOI'O PE3yJIbTaTOB
pelIeHus;

- IOKa3 MpernojjaBaTesieM Ha I0CKE PELIeHUs TUIIOBBIX 3a/1a4;

- caMOCTOsTeNbHAsE paboTa HaJl 3aJaHUSIMH.

Opranuzanusi KOHTPOJIA

KoHTpoiib 3HaHUN OCYIIECTBIISETCS MYTEM MPOBEJECHUS KOHTPOIBHBIX WU CaMOCTOSITEIIbHBIX
paboT ¢ mocyenyoel MPoOBEPKO.

Ha xaxaoMm cemuHape BbIaeTCs JOMAalTHEE 3aJlaHhe, KOTOPOE O00s3aTENIbHO MPOBEPSIETCS B
WHIWBHIYyATHHOM TOpsnKe. Takxe B Kypce MOKeT ObITh BBIJAHO T.H. OOJBIIOE JOMAITHEE 3a/laHue.
bonemme momamnume 3amanus (bJI3) mpemHasHadeHbl A CaMOCTOSTENIBHONW paOOThI CTYIEHTOB C
nocaeayrome nposepkoit nmpenoaaBareneMm. Kak mnpasuio, cmada bJI3 mpoxoaut B BUIE yCTHOH
3alUThl B CEpeAMHE WIM B KOHIE y4eOHOro cemecTpa, HO Gopma U BpeMsl MPOBEPKU MOXKET OBITH
M3MEHEHA Ha YCMOTPEHUE MPEeno1aBaTels.

Ha ocHoBaHuu 3TUX pe3yabTaTOB BHICTABIISIETCS BHYTPUCEMECTPOBBIN 3aUerT.

[IpoBenenue 3a4€TOB U 3K3aMEHOB

Jlist gorycka K 3a4eTy Wiu SK3aMEHY He0OXOJAMMO UMETh MOJIOKUTEIHHBIC OLICHKH 0 KaXKI0H
teme. Bo Bpems 3aueTta CTyCHT MOJdydaeT UHIWBHUAYATbHBIM OWJIET U TOTOBUT OTBETHI HA BOIPOCHI 110
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