MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EJIPA JIABEPHOU ®MU3UKU

OJIOBPEHO
YMC USIOUT Mporokon Ne01/08/24-573.1 ot 30.08.2024 .

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OU3NYECKUE OCHOBbI CO3JAHNA U XAPAKTEPUCTUKU MATEPHUAJIOB C
OTPULATEJIBHBIM ITOKA3ATEJIEM ITPEJIOMJIEHUA

Hanpasnenne moarotoBku [1] 14.03.02 SnepHble pu3uka U TEXHOIOTUN

(cIerManbHOCTD) [2] 22.03.01 MarepuajioBeieHUE U TEXHOJIOTUU
MaTepHuasoB
[3] 14.03.01 SImepHas sHEpreTHKa M TEIUIO(MU3HKA
Eﬁ
o = =
= = ; S S = <
2 2 e 2 S Z = -
=] 2 . s - o (5} -
Z S8 |7 s 5| o --{ S LS
S |8 |=Z |E |EE | |ZE:F |E |FE
g S | ES8 | = 2 £ |3 Sz v ar z E8
= > g 2 < s S &= =5 ¢ 25
5 -9 (S~ o &z ® = 2 o A~ @) -
O = o & = = 8 = F mE = Q =< &z 5
7 4 144 32 32 0 44 0 €]
Uroro |4 144 32 32 0 0 44 0




AHHOTANIUA

OnHUM W3 OCHOBHBIX 33aKOHOB T'€OMETPUYECKOW ONTHUKH SIBJISIETCS TIPOCTOM 3aKOH
MpEJIOMJICHUSI CBETa MPHU TEPEeXoje M3 OJHOU cpelbl B Apyryto — 3akoH CHenuyca. CBeT B cpejie ¢
JIPYTUM TOKa3aTeJieM MPeIOMJICHUS! MPOJIOJKAET JIBHXKCHHE B TOM K€ HAIPaBJICHUHU, HO €ro Yroj
HEMHOI'0 MEHSIETCSl B 3aBUCUMOCTHU OT IOKa3aTtess npesomieHus cpeasl. OnHako B cepenune XX Beka
MOSIBUJICS PSiZi MHTEPECHBIX PabOT, B KOTOPBIX TEOPETUYECKH ObLIN PACCMOTPEHBI 0COObIE BEIIECTBA CO
crenu(pUUYecCKUMH CBOWCTBaMHU, OJHMM M3 KOTOPBIX ObLIO 0co0O€ MOBEIEHUE CBETa Ha TpaHUIIe
pasnena nByX cpea. Takue BemiecTBa ObUTM BIIOCJIEACTBHM HAa3BaHbl MeTamarepuaiaMu (WM
“IeBBIMH’’ MaTEpHUAJIAMH).

MeramarepuaniaMu Ha3bIBAIOT T€ MaTEpPUANBI, CBOWCTBA KOTOBIX OOYCIIOBIEHBI CKOpee HX
F€OMETPUYECKON CTPYKTYpOH, HEXEJIH BEHIECTBOM, M3 KOTOPOTO OHHM U3TOTOBJICHBI. ITO
HMCKYCCTBEHHO HW3TOTOBJICHHBIE CpE/bl, HAIpPHUMEpP, HJICKTPUUYECKUE WIM aKyCTUYECKHE CBOMCTBA
KOTOPBIX TPYAHOJOCTHUKUMBI TEXHOJIOTUYECKU HIIM BOOOIIIE HE BCTPEUAOIIHECs B pupojie. To ecTh y
MeTamMaTepuanoB HEOOBIUYHBIE 3HAYCHHS (PU3NUECKHUX MapaMeTpOB Cpeibl, HAIPUMED, OTPHUIIATEIbHbIC
[0 BEJIMYMHE 3HAYCHMS KaK JUAIIEKTPUYECKON €, TaK U MarHUTHOW | poHUIlaeMocTeil. Bemecta ¢
OTpUIATENbHBIM KO3(pPUIIMEHTOM TperaoMiIeHUsT OyAyT HMETh COBEPIICHHO JAPYTUE€ ONTUYECKUE
CBOMCTBA.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

HCJIBIO ATCHUILIMHBI ABJIACTCASA U3YYCHHC CI)I/ISI/I‘-IGCKI/IX IIPUHIOUIIOB U CBOICTB MaTcepHrajioB C
OTPpHULATCIIbHBIM IMOKA3aTCJIEM IIPCIIOMIICHU.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

B naHHOM Kypce MCHONB3YIOTCS OCHOBHBIE MOHATHUS, KOHLEMIMH, MPEJICTABISAIONIME cOO00it
TEOPETUYECKYI0 0a3y, OCBOEHHYIO CTYACHTaMH IpH HU3YYCHMHM AUCHUUIUIMH IO CIeHUan3aliu
kadeapbl B TOM YHUCIIE ONTHUKH, Ja3epHON (M3MKHU, MArHUTOONTUKH U (U3MKUA TBEPJOrO Tela.
Hanpumep, B ciydae OTpUIATENIBHOIO MOKA3aTels MPEIOMIIEHHUS MPOUCXOIUT obOpatieHue ¢Ga3zoBoi
CKOPOCTH DJIEKTPOMarHUTHOTO W3JIy4E€HMs; CIABUI IPOUCXOAUT B IIPOTHUBOIOJIOKHYIO CTOPOHY;
MIPEJIOMJICHHBI METOMAaTEepUaliOM CBET PACIPOCTPAHSIETCS B HAINPABICHHUH, IPOTHUBOIIOJIOKHOM
HAIPABJICHUIO MAJICHUS JTyYa.

[ToreHunanpHble CHOCOOBI TNPUMEHEHHs MeTaMaTepuajoB OXBAaThIBAIOT Bce 00JIaCTH, B
KOTOPBIX MCIOJIb3YETCs 3JIEKTPOMArHUTHOE U3JIYYEHHE — OT KOCMUYECKHUX CUCTEM 10 MEUIIHBI.

W3yyenue NUCLMILIMHBI IT03BOJIAT CTYAEHTAaM IO3HAKOMUTCA C HOBBIMU IIPEJCTABICHUSMU B
ONTHKE, C METOJAaMU CO3/1aHHsI METaMaTEepPHaJIOB, C UCIIOJIB30BAHUEM PA3JIMYHBIX MAarHUTOONITUYECKUX
SBJICHUH MIPU PELICHUH MPAKTUUECKUX 33]a4 B MPOMBIIIJIEHHOCTH U B 0OOPOHHOM KOMILJIEKCE.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IIVIAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(WH) 00menpodeccCuoHaIbHbIE KOMITETCHITHH

‘ KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMU ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUS KOMIICTCHIITUN




YK-111, 2, 3] — Cniocoben
OCYU.IGCTBJ'HITB IIOUCK, KpI/ITI/I‘-IeCKI/Iﬁ
aHaJIM3 U CUHTE3 UH(OpPMALIUH,
HpI/IMeHHTB CHCTCMHBIﬁ IIOAXO0 A1
pELIEHNs TOCTABICHHbIX 3a1a4

YK-3[1, 2, 3] — Cniocoben
OCYILIECTBIIATh COLUAIBHOE
B3aUMOJICVICTBUE U PEAIU30BBIBATH
CBOIO POJIb B KOMaHJIE

YK-6[1, 2, 3] — Cniocoben
YIIPaBJIATh CBOUM BpPEMEHEM,
BBICTPAaNBATh M PEAJTM30BHIBATH
TPAEKTOPUIO CAaMOPA3BUTHUS Ha
OCHOBE IPUHIIUIIOB 00pa30BaHUsI B
Te4YeHHUe BCel KU3HU

3-YK-111, 2, 3] — 3uare: meToauku coopa u 00paboTKH
nH(pOpMAIINY; aKTyalbHbIE POCCHICKHE U 3apyOeKHbIE
HMCTOYHUKHU HH(popMaluu B chepe mpodeccunoHanbHOMU
NEeSTeIbHOCTH, METOJI CHCTEMHOT'O aHAJIN3a

V-VYK-1[1, 2, 3] — YMeTh: IpUMECHITH METOAMKH [TOKMCKA,
cbopa 1 006paboTKu HHPOPMAITUHU; OCYIIECTBIISTH
KPUTHUYECKHI aHAJIN3 U CUHTE3 HH()OPMAIUK, TIOJTYICHHOW U3
Pa3HbIX UCTOYHUKOB

B-VYK-111, 2, 3] — Bnagers: MeTO1aMu IOKCKa, cOOpa U
00pabOoTKH, KPUTUUECKOTO aHAIIN3a U CUHTE3a HH(OpMaI;
METOJMKOW CHCTEMHOT0 TIOJIX0/1a JIJIsl PEIICHUS IIOCTABJICHHBIX
3a1a4

3-YK-3[1, 2, 3] — 3HaTh: OCHOBHBIC MIPUEMbI i HOPMBI
COILIMAJIBHOT'O B3aUMOJIEHCTBHSI; OCHOBHBIE ITOHATHS U METOIbI
KOH(DJIMKTOJIOTHH, TEXHOJOTHH MEXIUYHOCTHOM U TPYIITIOBOM
KOMMYHHUKAIMH B JIEJIOBOM B3aUMO/ICHCTBUU

V-VK-3[1, 2, 3] — YMeTh: yCTaHABIMBATH U MMOAICPKUBATH
KOHTAKThI, 00€CIIeYNBAIOIINE YCIICIIHYI0 Pa0OTY B KOJJICKTUBE;
[IPUMEHSTH OCHOBHBIE METO/IBI K HOPMBI COLUAITLHOTO
B3aMMOJICHCTBHYS IS PeaH3alii CBOEH POIIU U
B3aUMOJIENCTBHS BHYTPH KOMaHIbI

B-YK-3[1, 2, 3] — Bnagers: IpoCTEHIIMMU METOIAMH 1
[PUEMaMH COUAILHOTO B3aMMOICHCTBHS U paOOThI B KOMaH 1€

3-VK-6 [1, 2, 3] — 3HaTh: OCHOBHBIC TIPUEMbI 3PPEKTUBHOTO
yIpaBJieHHs: COOCTBEHHBIM BPEMEHEM; OCHOBHBIC METOIUKH
CaMOKOHTPOJIsI, CAMOPa3BUTHSI U CaMOOOpa30BaHUs Ha
NPOTSDKECHUU BCEH JKU3HU

V-VYK-6 [1, 2, 3] — YMmerh: 3pheKkTHBHO ITaHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMSI; UCIIOIb30BATh METO/IbI
CaMOpEryIIsIUK, CAMOPA3BUTHS U CAMOOOYUCHHS

B-YK-6 [1, 2, 3] — Biagers: MeTogaMu yripaBiieHHs
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTHSIMHU IPHOOPETCHUSL.
UCIIOJIb30BAHUS U OOHOBIICHHUS COLIUO-KYIIBTYPHBIX
npo(heCCHOHATBHBIX 3HAHUM, YMEHHH, U HABBIKOB; METOUKAMHU
CaMOpPa3BUTHS  CaMOOOPA30BaHMUs B TCUCHHUE BCEH JKH3HU

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCITATLIIMHBI

Hamnpasnenus/menn
BOCITUTAHHUS
JIyXOBHO-HPaBCTBEHHOE
BOCITUTAHUE

JIyXOBHO-HPaBCTBEHHOE
BOCIIUTAHHE

3ana4yn BocruTaHus (KOJ)

Co3anne yciaoBUid,
00eCcreunBaroOIInX,
(GhOpMHUPOBAHHE ATUUYECKOTO
MBIIUICHUS U
poQeCCHOHATBHON
OTBETCTBEHHOCTH yueHoro (B2)
Co3zanue ycioBH,
00eCneYnBarOIINX,

BocnurarenbHBIN TOTEHITAAT
JTHMCIUTIINH

1. Ucrnonp30BaHne BOCIIUTATEILHOTO
MOTeHIIMaa 0a30BbIX TYMaHUTaPHBIX
nuciuriuH. 2. Pa3paboTka HOBBIX
WHHOBAIIMOHHBIX KYpCOB
T'YMaHUTapPHON U MEXAUCIUIIMHAPHON
HaIpaBJIEHHOCTH.

1. Mcronp30Banne BOCIIUTATEILHOTO
MOTeHIIMasa 0a30BbIX T'YMaHUTAPHBIX




[TpodeccronanbHOE U
TPYJIOBOE BOCITUTAHHE

dhopMHUpOBaHHE TUIYHOCTHO-
[EHTPUPOBAHHOTO TTOIX0/Ia B
npodeCCHOHATBLHON
KOMMYHHKAITIH, KOTHUTHBHO-
MOBEJICHUECKUX U MPAKTHKO-
OpUEHTUPOBAHHBIX HABBIKOB,
OCHOBAHHBIX Ha
00111epOCCHIICKUX
TPaAUITMOHHBIX IIeHHOCTX (B3)
Coznanue ycioBui,
o0ecneynBaromux,
dbopMupoBaHue TIIyOOKOTO
MOHUMAaHHMSI COIMATBHOMN POJIH
npodeccuu, MO3UTUBHON U
AKTUBHOW YCTAaHOBKU Ha
[EHHOCTH U30paHHOI
CHENHUATbHOCTH, OTBETCTBEHHOTO
OTHONICHHS K
npoeCCUOHATLHON
JesTeNIbHOCTH, Tpyay (B14)

nuciurinH. 2. Pa3paboTka HOBBIX
HNHHOBAIIMOHHBIX KprOB
T'YMaHUTaApPHOU U MEXAUCITUTLIMHAPHON
HaIpaBJICHHOCTH.

1.Mcnonb30BaHre BOCIUTATEILHOTO
HOTEHIMajIa JUCIUIUIMH
€CTeCTBEHHOHAYYHOTO U
o01enpopeccuoOHaIbHOIO MOAYIIS JUIS:
- (hopMupoOBaHMSI TO3UTUBHOTO
OTHOILIEHMS K Tpoeccun NHKEeHepa
(KOHCTpPYKTOpa, TEXHOJIOra),
IOHUMAaHHMS €€ COLUAIbHOM
3HAYMMOCTHU U POJI B OOIIIECTBE,
CTpEMIJICHHS CJIe/l0BaTh HOpMaM
po(heCcCHOHATTLHOM dTUKU
HOCPEICTBOM KOHTEKCTHOI'O O0yUYEeHHUS,
peleHHsI MPaKTHKO-OPHUEHTUPOBAHHBIX
CUTYallUOHHBIX 33J1a4. - (GOPMUPOBAHUS
YCTOWUYMBOI'O HHTEpECa K
npodecCHOHAIBHOM 1A TebHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITEJIbHO MBICJIUTh, [IOHUMAaTh
3HaYMMOCTb MTPOPECCHN TTOCPEICTBOM
OCO3HaHHOT'O BHIOOPA TEMATUKU
MIPOEKTOB, BHIITOJIHEHHSI TPOEKTOB C
nocieayroumei myonuyHon
MpPE3EHTALMEN PE3yIbTAaTOB, B TOM
qrciae 000CHOBAaHHEM UX COLIMAIBHON 1
MIPAaKTUYECKOW 3HAUMMOCTH; -
(opMHUpOBaHUS HABBIKOB KOMaHIHOM
paboThl, B TOM YHCIIE peaau3alun
pa3IMYHBIX MPOEKTHBIX poJieil (uaep,
WCTIOJTHUTEINb, aHAJUTHK U TIP.)
HOCPEICTBOM BBIITOJTHEHUS
COBMECTHBIX ITPOEKTOB.
2.Mcnonp30BaHnEe BOCITUTATEIBHOTO
MOTEHIMAJIa TUCIUITMHBI « DKOHOMHUKA
U yIpaBJjeHHEe B MPOMBIIIJIEHHOCTH Ha
OCHOBE WHHOBAIIMOHHBIX MTOIX0JIOB K
yIIpaBJICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO»,
«HOpuanyeckre 0CHOBBI
npodeccuHanbHON AEITETbHOCTI JUIS:
- (hopMupOBaHUS HABBIKOB CUCTEMHOTO
BUJICHUS POJIA ¥ 3HAYUMOCTH
BBIOpaHHOM Mpodeccuu B COIUAIBHO-
HSKOHOMHYECKUX OTHOIICHUSIX Yepes3




KOHTEKCTHOE 00yueHHne

[TpodeccrnonanpHoe
BOCITHTaHHUE

[IpodeccuonanvHoe
BOCIIUTaHUE

Coznanue yciosui,
o0ecneynBaromux,
(dbopMUPOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYPBI
MOKCKa HECTAHAAPTHBIX HAYYHO-
TEeXHUYECKUX/TPAKTUUYECKUX
pelIeHui, KpUTUIECKOT O
OTHOILEHMSI K UCCIIE0BAaHUSIM
JDKEeHay4dHoro Tojika (B19)

Co3znanue ycioBHi,
00eCcreunBaroOIINX,
dbopMupoBaHKE CTIOCOOHOCTH U
CTpeMJICHHS CIIe0BATh B
npodeCCuu HOpMaM MOBEICHUS,
o0ecreunBaroIINM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOM AESITENEHOCTH U
HeciyxeOHoro noseneHus (B21)

1.Mcnionb30BaHuEe BOCIUTATEIIHLHOTO
NOTEHLMaNa TUCIUTUINH/TIPAKTUK
«Hay4Ho-uccnenoBarenbckas paboray,
«IIpoextHas nmpakTuka», «Hay4dHbrit
CEMUHAap» IS

- opmupoBaHUs TOHUMAHUS
OCHOBHBIX IIPHHIIAIIOB U CIIOCOOOB
HAYYHOTO [MO3HAHUS MUPA, Pa3BUTHS
HCCIIE0BATEIIbCKUX KaueCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUECHUS B UCCIIEOBATEIIbCKUE
IPOEKTHI 10 00JIACTAM HAyYHBIX
uccneaoBanuil. 2.Mcnonb3oBanue
BOCIHTATEIHHOTO MTOTEHIINAJA
quctuminH "Mecropus HayKu U
uwxenepun", "Kpurudueckoe
MBIIILJIEHWE U OCHOBBI HAYUYHOU
KOMMYyHUuKaluu'", "Beenenue B
cnenuanbHOCTh", "HayuHo-
uccienoBarenbcKas padora',
"Hayunblil cemunap" aiis:

- opMHUpOBaHUS CITOCOOHOCTH
OTJIETISATh HACTOSIINE HAYYHBIC
UCCIIEJIOBAHUSI OT JDKEHAYYHBIX
MOCPEJICTBOM MTPOBEICHUSI CO
CTYJICHTAMH 3aHITHI U PETYISIPHBIX
Oecen;

- opmMupoOBaHUS KPUTHUECKOTO
MBIIIJICHHS, YMEHHS pacCMaTpUBAaTh
pa3IMYHbIE UCCIIEIOBAHUS C
AKCTIEPTHON MO3UIIUU TTOCPEICTBOM
00CYXJIeHUS CO CTyJIEeHTaMU
COBPEMEHHBIX HCCIIEIOBAHU,
MCTOPUYECKUX MPEATOCHUIOK
TTOSIBJICHHSI T€X WJT WHBIX OTKPBITHI H
TEOPHH.

1.Mcionb30BaHuE BOCITUTATEIHLHOTO
MOTEHIIMaIa JUCITUTUINH
npoeccnoHaTbHOTO MOAYJIS IS
Pa3BUTUS HABBIKOB KOMMYHUKAIINH,
KOMaH/THOW paboThI U TUIEPCTBA,
TBOPUYECKOTO HHKEHEPHOT'O MBIIIICHHSI,
CTPEMJICHHUSI CIIEJIOBATh B
npodeccroHaBbHOMN 1eATENHbHOCTH
HOpMaM TIOBEICHHS, 00ECTIEYNBAIOIIINM
HPaBCTBEHHBIN XapaKTep TPYA0BOU
JeSITEIbHOCTH U HECITy)KeOHOTO
MOBE/IEHU s, OTBETCTBEHHOCTH 3a
TIPUHSATHIC PEIICHHS Yepe3 TOTOTOBKY
TPYIIOBBIX KYPCOBBIX pabOT U
MPAKTHYECKUX 3a/IaHHH, pEIICHUE




KeiCcoB, MPOX0XK/IeHUE MPAKTUK U
noaroroBky BKP. 2.Hcnonbs3oBanue
BOCIHUTATEIHHOTO MTOTEHIINAJA
JUCHUTUIMH TPOQeCcCHOHATBHOTO
MOJyJis IUis: - GOPMHUPOBAHUS
MIPOU3BOICTBEHHOTO KOJUIEKTUBU3MA B
X0/JIe COBMECTHOTO PEIICHUSI KaK
MOJICTIbHBIX, TaK U MPAKTHYECKUX
3a/1a4, a TaKXkKe IMyTeM MOAKPEIICHUue
panroHaIbHO-TEXHOJIOTHYECKIX
HABBIKOB B3aUMOJICHCTBUS B IPOEKTHOM
JeSITeIbHOCTH YMOLMOHAIBHBIM

3¢ dexToM ycrenHoro
B3aUMOJICVCTBHS, OLIYLIEHUEM POCTA
obmeit A3 pexTHBHOCTH TTPH
pacrpeielieHuH MPOEKTHBIX 3a/1a4 B
COOTBETCTBUU C CUIIbHBIMU
KOMIICTCHTHOCTHBIMHU 1
SMOIMOHATBHBIMU CBOMCTBAMU YJIEHOB
IIPOEKTHOU IPYIIIIHI.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUILINHBI

Paznenbr yueOHOH TUCIMITIMHEL, UX 00BEM, CPOKU MU3YYEeHUS U (POPMBI KOHTPOJIS:

Ne HaunmenoBanue
.1 pasnena yueOHOM
JTUACIHUTLINHBI

Jlexnumn/ Ipaxkr.
(cemunapsi )/
JlaGopaTopHbie
padoThI, yac.
O0s3aT. TEKymuii
KOHTPOJIb ((popma*,
HeJ1eJs1)
MaxkcuMasbHbIN
0aJi1 3a pazgen™*
ATTecTanus
pazaeia (popma*,
HeJ1eJIs)
Nuauxkaropsl
OCBOEHHS
KOMIETEeHIIUH

Henean

7 Cemecmp

N
(6]

K

1
oo

3-VK-1,
V-VK-1,
B-VK-1,
3-YK-3,
V-VK-3,
B-VK-3,
3-VK-6,
V-VK-6,
B-VK-6

1 | Ilepssrii pazgen 1-8 | 16/16/0

2 Bropoii paznen 9-16 | 16/16/0 25 KHU-16 3-VK-1,
V-VK-1,
B-VK-1,
3-VK-3,
V-VK-3,
B-YK-3,




3-YK-6,
V-VK-6,
B-YK-6

Hmoezo 3a 7 Cemecmp 32/32/0

50

KoHnTpoibHbie
MeponpusaTusi 3a 7
Cemectp

50

6] 3-VK-1,

V-VK-1,
B-VK-1,
3-VK-3,
V-VK-3,
B-VK-3,
3-YK-6,
V-VK-6,
B-VK-6

* — COKpaIlleHHOe HAaUMEHOBaHue (OPMbI KOHTPOJIS
*

(wn) sK3aMeH

* CyMMa MAaKCHMAJIbHBIX 0aJIoB JOJI2KHa OBITE paBHa 100 3a CCMCCTP, BKIKOYAad 3a4CT U

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3ACJIOB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

KN KonTposb 1o nroram
€ DK3aMeH
KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIaob.,
qac. yac. yac.
7 Cemecmp 32 32 0
1-8 IlepBrlii pa3ae 16 16 0
1-2 Tema 1 Bcero aynutopHsIxX 4acoB
Ucropus Bonpoca. TeopeTnueckoe 000CHOBaHUE CBOMCTB 4 \ 4 \ 0
“neBoil”: MaTepuu Onnaiin
0 0 |0
3-4 Tema 2 Bcero aynutopHsix 4acoB
Meramartepuaiisl ¢ OTPULIATENBHBIM IIOKA3aTEIEM 4 ‘ 4 ‘ 0
npenomienuss CBOMCTBAa MaTepHajIoB € OTPULIATETbHBIM Omnunaitn
HOKa3aTeseM IPETOMIIECHHS. 0 0 [0
5-6 Tema 3 Bcero ayauTopHBIX 4acoB
Cynepnun3bl. Marepuainsl ¢ 3pHeKTOM HEBHIUMOCTH. 4 ‘ 4 ‘ 0
Ownutaiin
0 I [0
7-8 Tema 4 Bcero aymTopHBIX 4acoB
MertamaTepuaisl u rosnorpadus. JIuH3el 3 Mmeramatepuanos | 4 ] 4 ’ 0
JIOTHAJI COBPEMEHHYIO OTITHKY. Omnunaiin
0 0 0
9-16 Bropoii pazgen 16 16 0
9-12 Tema S Bcero ayauTopHBIX 9acoB
“MorounauHAPOBLIN MeTamaTepuall. MeTamaTepuaisl B 8 ’ 8 ’ 0
Ja3ePHBIX CHCTEMAX. Omnunaiin




0 I Ik

13-16 | Tema 6

Hcnons3oBanne MeTaMaTeprUaioB B BOEHHOM J€lIe
12 mepens TpyaHocTu co3naHust aOCOIOTHO HEBUIUMBIMBIX | OHNalH
ITOKPBITUM B ONITHYECKOM JIMAIIa30HE.

Bcero aynutopHbIx 4acoB

8 |8 |0

0 |0 |0

CoxkpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUI:

Oobo3nauenue | [loiHOe HaMMeHOBaHME

oK DJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

I1JI [TomHOTEKCTOBEIE JEKIIUNA

BM Buneo-marepuansl

AM Aynro-Marepualibl

IIp3 IIpe3eHTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
nC VHTepaKTUBHBIA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

ITo HaIIpaBJICHUIO IIOATOTOBKHU (CHGHI/IaHbHOCTI/I) npeaAyCcMaTpuBacTCs MUCIIOJIb30BAHUS B

y4eOHOM TIpOIeCcCe AaKTHBHBIX W WHTEPAKTHBHBIX (OpM MpOBeACHUs 3aHATHH (KOMIBIOTEPHBIX,

Mpe3eHTAlK, pa30op KOHKPETHBIX 3aJad) B COYETAaHWH C BHEAYIUTOPHOH paboOTON ¢ IeJbio
(GhOopMHUPOBaHUS W Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB CTYICHTOB. YacTh 3aHATHN MPOBOIMTCS B

WHTEpPaKTUBHOU popme.

7. ®OH/J OHEHOYHbLIX CPEIACTB

DoHJ OLIEHOYHBIX CpeACTB IO JUCHUIIIINHC o0OecrieunBacT IMPOBEPKY OCBOCHUS IIAaHUPYCMbBIX

PE3YyIbTAaTOB o6yquI/151 (KOMHGTGHHHI’I n Hux I/IHI[I/IKaTOpOB) MmocpeaACTBOM MepOHpI/IHTI/Iﬁ TEKYLICTO,

PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.
CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS

IIPEJCTaBICHA B ClIEAYIOLIeH Ta0nuLe:

KOMHeTeHHI/IH I/IHI[I/IKaTopr 0CBOCHUSA ATTeCTaHI/IOHﬂoe MeEponpusiTue
(KII 1)

VK-1 3-VK-1 D, K-8, KI1-16
V-VK-1 D, K-8, KI-16
B-YK-1 D, KU-8, KI-16

VK-3 3-VK-3 D, K-8, KI1-16
V-VK-3 D, KU-8, KI-16
B-VK-3 D, KU-8, KI1-16

VK-6 3-YK-6 D, KU-8, KI-16
V-VK-6 D, KU-8, KI-16
B-YK-6 D, KU-8, K-16

Ikaabl OeHKU 00pa30BaTeIbHBIX J0CTHKEHHI




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MToroBast arrectanus mo AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUILINHBI

O1neHKa «OTIMYHO» BBICTABIIACTCS CTYICHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
MPOTrpaMMHBIN MaTepuall, HCUEPIBIBAOLIE,
MOCJIe0BaTEeNFHO, YETKO U JIOTUYECKU
CTPOIMHO €ro n3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O1LieHKa «XOPOILIO» BBICTABISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepHal, I'PaMOTHO U

4 — «xopouioy 10 CYIIECTBY M3JIaraeT €ro, He JOIycKast
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€pualia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
TTOCIICAOBATCIBHOCTH B U3JIOKCHUU
MPOTPaMMHOTO MaTepraa.

OlleHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABIISETCS CTY/IEHTY, KOTOPbIN HE 3HAET
3HAYMTETHHOM YaCTH IPOrPaMMHOIO
o_ marepuaia, J0IMyCKaeT CYIECTBEHHBIE
Hwuxe 60 F omnOku. Kak npaBuiio, orieHka

«Hey0081emBOPUMENLHOY

«HEYJOBJIETBOPUTEIILHO» CTABUTCS

CTyJIEHTaM, KOTOPbIE HE MOTYT IPOIOJKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIONIEN JTUCIUILIMHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

1. D1 b 87 Knaccuueckas anekTpoauHaMuka : yaeonoe mocobue, bpenos M. M., Tonteirun U. H.,
Pymsannes B. B., Cankr-IletepOypr: Jlans, 2022

2. DU 1183 OcHOBBI MAarHUTOONTHKH : YaeOHOe ocodue, [Iporacos E.A., Mocksa: HUSAY MUDU,
2009

3. 91 C 78 OcHossl ontuky : , bamnuna I'. JI., Cradees C. K., bosipckuit K. K., Cankr-IletepOypr:
Jlans, 2022



4. OU b 23 DnekTpoMarHuTHBIE KPUCTAIUIEL. : ydeOHoe mocobue, bankos C. E., MockBa: ®uzmatiur,
2010

5. 537 A 91 DnexkTpoMarHuTHBIE MPOLIECCHI B CPeJie, HAHOIUIA3MOHKMKA U METaMaTepHualsl : ,
Acranenko B. A., lonronpynusiii: Matemnekr, 2012

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[TPOI'PAMMHOE OBECIIEYEHHE:

CrnenmasibHOE TIpOrpaMMHOE 00ecriedeHre He TpeOyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenunanbHOE MaTepUaIbHO-TEXHUYECKOE o0ecrieueHrne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

1. CopnepxaHue JaHHOW MpPOTrpaMMbl MPEICTABISIET COOOM pa3BUTHE IMOJYYEH HBIX paHEe
3HaHMW B 00JIaCTM ONTUKM U JazepHOH (u3Mku. B Kypce HCHONB3YyIOTCS OCHOBHBIE IOHSATHSA,
KOHUEMNINH, MPEeACTaBIAoNe cO00M MPAKTHUUECKYI0 U TEOpeTHYeC Kyl 0a3y, HeoOXOIuMyo AJis
MIPaKTUYECKON JesTeNbHOCTH OakanaBpa. M3ydueHue TUCHUIUIMHBI MMO3BOJIUT CTYAEH TaM IOJIYyYUTh
HOBBIE 3HAHUS O COBPEMEHHBIX HAINPaBJIECHUIX B (PU3UKE, KOHKPETHBIX TOCTUKEHUAX U MpoOIeMax.

2. Heobxomumo ycBouTh MHGpOpMALKIO O (PU3MUECKUX NPUHLIMNAX paboThl yCTPOMCTB Ha
OCHOBE CHCTEM, MCIOJIB3YIOIMHUX 3()(HEKT OTpULIaTeNILHOTO KO3 PHUIIMEHTa TPETOMIICHUS.

3. B cBoux paborax Becemaro mokasan, 4to € ¥ | MOTYT OBITh OTPULATEIBHBIMH, €CIIU
ANEKTPOHBI OyJIyT IBUraThCS MPOTUBOIOJOKHO CHJIaM, CO3aBa€MbIMU 3JIEKTPUUECKUM U MarHUTHBIM
nosisMu. Kakm 006pazoM 3T0 MOXKHO MOKa3aTh Ha MPUMEpPEe MaTeMaTHUYECKOr0 MasiTHUKA?

4. PaccMmoTpuTe 3amady paclpoCTpaHEHHs] CBETa B CPEAE C OTPHULATENIbHBIM I1OKa3aTesleM
npenomienus. Kak OyneT pacnpocTpaHsaTcs cBeT?

5. B kakux CyIIECTBYIOIIUX YCTpOMCTBax peanusyercs (PakT MPOTUBOMOIOKHOCTH (Pa30BoOii
CKOPOCTH U HaIlPaBJIEHUE IIOTOKA 3HEPTUN?

11.  YYEBHO-METOJWYECKHUE PEKOMEHJIALINM JIJISI IPENOJABATEJIEN

JIro6ombITHO, UCTOpUS C MaTepualaMH-HEBUAMMKAMU HalpsIMyIO CBsi3aHA C COBETCKUMH
yuersiMi. B 2004 romy mpesmamym Poccmiickoil akameMuu Hayk NPUCYAMII JTOKTOPY (HHU3UKO-
MaTemMaTHuueckux Hayk Bukropy Becenaro cnemumanbhyto npemuto um. B. A. @oka 3a nukia padbot
«OCHOBBI JEKTPOANHAMUKY CPEJ] C OTPULIATEIBHBIM KO3(DPHUIIMEHTOM MPETOMIICHHSI.



Tem cambiM BbIcHIasi Hay4yHass WHCTaHIMs Poccun HakoHel o(UIMANbHO MpH3HANA €ro
BOXHEUIIYIO pOJIb B CO3JAaHMHM TEOPETUYECKOro ©Oa3nca HOBOTO HANpaBiICHUA (HU3NIECKUX
MCCIICIOBAHMI, B TIOCJICAHHUE TO/IbI CTPEMUTENILHO HAOUPAIOIIEro 060POTH BO BCEM MHUPE.

B sTtom numkie, nHayatom emie B cepeanne 60—x roaoB npounuioro Beka, B. Becenaro ogaum u3
IIEPBBIX 3aMHTEPECOBAJICS HEOOBIUHBIMU IEKTPOJANHAMUYECKUMHU CBOMCTBAMH T'MIIOTETUUECKUX CPEN,
XapaKTEePU3yEMbIX OJHOBPEMEHHO OTPULATEIbHBIMU 3HAYEHUSIMU DSJIEKTPUYECKOM W MArHUTHOMN
MIPOHHUIIAEMOCTEH, KOTOpble W ompenensoT koddduiuent npenomiienus. (CrnpaBeaauBOCTH paji,
BIIpOYEM, CIIEAyeT OTMETUTh, 4TO 3amoiro 1o Becenmaro, eme B koHue 30—X, Ha HEOOBIYHBIC
ONTUYECKUE CBOMCTBA TaKWX CpeJ BIEpPBble 0OpaTHI BHHUMAaHHUE B Psijie CBOMX PAa0OT KpyMHEUIIU
coBerckuil ¢pusuk JL.M. MannensmraMm, a Takoke CuByxun u [ladomoB (OnTrka U CEKTPOCKOMHS,
1.3, ¢.308,1957) a B crarbe Becemaro mpocTo OTCYTCTBOBAJIM CCBHUIKM Ha paHee IMPOBEICHHBIC
HCCJICIOBAHMS).

[TogoGHBIE CBOWCTBA MOTJIM OBITh MOJTHOCTBIO OOBSCHEHBI M OIMCAHBI TOJIBKO B TOM Clly4ae,
€CJIM TaKue BellecTBa 00J1aal0T OTPULIATEIbHBIM 3HaUeHHEM Kod(hdUlleHTa IpeIoMIICHHS.

Becenaro npezacka3zai, 4To B MaTepuajax ¢ OTpUIATENbHBIM KO ()UIIMEHTOM MPEIOMIICHUS

OTpe/ieNIieHHbIE ONTUYECKUE SBIICHUS OyIyT COBEpUICHHO Apyrumu. M camoe mopasutenbHOe
U3 HUX pedpakiuusi — OTKIOHEHHE SJIEKTPOMArHUTHOM BOJHBI MPHU MPOXOXKIACHUU TPAaHUIBI pa3zena
IBYX Cpell.

B HOpMmanpHBIX YCIOBHUSX BOJHA IMOSBISETCS HAa IPOTUBOIOJOKHOM CTOpPOHE JIMHUM,
MIPOXOSIIEH NMEPIEHANKYIISIPHO 3TOM TpaHMIle (TaK Ha3blBa€MOM HOpMalu K moBepxHocTH). OnHaKo
€CITH OIMH MaTepHall UMEET MOJI0KHUTEIbHBIN KOAPPHUIMESHT MPEIOMIICHHS, a IPYTOi OTPUIIATEIbHBIH,
BOJIHA OYZET MOSBJIATHCS HA TOM K€ CTOPOHE HOPMAJIU K MMOBEPXHOCTH.

B cBoux paboTax COBETCKMI TEOPETUK YTBEP)KIOaJ, 4YTO DJICKTPOJUHAMHUKA BEIIECTB C
OTpHUIATEeNIbHBIM 3HAYEHHEM N JOJDKHA MPEJCTaBISITh HECOMHEHHBIM 0Omeu3nuecKuii UHTEepeC U
BIIOJIHE JIOTUYHO [OMOJHATH Kyda Oojiee TPHUBBIYHYI0 HaM 3JIEKTPOAMHAMHUKY BELIECTB C
MOJIOKUTEIbHBIMHU BETMYUMHAMM.

1. HeoOxoaummo JOHECTH O CTYACHTOB, YTO KOHCTPYKIIMHM YCTPOWMCTB Ha OCHOBE
METOMAaTepHaJIOB MPEICTaBISAIOT COOOM TEXHOJOIMYECKH BEChbMa CIIOKHYIO CHCTEMY, COCTOSIIYIO
4acTO M3 MaccHBa MUKPOCKOMHMYECKUX MEIHBIX MPOBOJOYEK U KOJIEUEK, TOMEIIEHHBIX B OCHOBY U3
CTEKJIOBOJIOKHA. [Ipum 3TOM, KOJIEYKM MMEIOT OTPHUIATEIbHYI0 MAarHUTHYIO IPOHHMIIAEMOCTb, a
MIPOBOJIOYKH — OTPHULATENBHYIO AJIEKTPHUUECKYI0 IPOHUIAEMOCTb, W Ojaromapss 3TOW XHUTpOH
KOMOMHAIMM 3JIEKTPHUUECKUX W MAarHUTHBIX PE30HATOPOB HKCHEPUMEHTATOpaM YAAlIoCh JOOUTHCS
CTOJIb HEOOBIYHOTO 3(h(heKkTa — OTpUIATETHHOIO MOKA3aTeNs IPETOMIICHUS N.

2. “JleBble MaTepuaibl’ CpPAaBHUTEIBHO HOBass 00JacTb HAayKM M TEXHMKH, KOTOpas, B
HACTOAIIEE BpEMsl 3aHMMAeT 3HAYUTENIbHOE MECTO B HOBEHMIIMX pa3paboTKax B BHJIE KOHKPETHBIX
ycTporicTB. Wnmel, B KOTOPBIX MpeiaraloTcsl pa3indHble TPHOOPHl U yCTPOMCTBA HA OCHOBE JTHUX
MaTepuaioB, OrpoMHoe KoiauuecTBO. OmHako B TlaHe peanusammu B Buaumond u MK-oGmactsx
CHEKTPa BO3HHUKAIOT OOJIbIINE TPYAHOCTH. B OCHOBHOM 3TO CBSI3aHO C HEOOXOAUMOCTBIO UMETH JIETIO C
JETAJIIMU CO3/1aBAEMBIX YCTPOMCTB, NMEIOIUX pa3Mepbl MEHBIIIE JUIMHBI BOJIHBI U3JTy4EHUS.

ABTOP(BI):



[IporacoB EBrennii AnekcanapoBud, 1.¢).-M.H.,
npoceccop



