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AHHOTANIUA

OmHUM W3 OCHOBHBIX 3aKOHOB T'€OMETPUYECKOW ONTHUKHU SBIISIETCS TMPOCTOM  3aKOH
IIPEJIOMJIEHUSI CBETA MpU MEPEXOEe U3 OJHOW cpeibl B Apyryto — 3akoH CHennyca. CBeT B cpelie ¢
JIPYTUM TOKa3aTeJieM MPeIOMJICHUS! MPOJIOJKAET JIBHXKCHHE B TOM K€ HAIPaBJICHUHU, HO €ro Yroj
HEMHOT'0 MEHSIETCSl B 3aBUCMOCTH OT IOKa3aTes npesiomiaeHus cpeabl. OnHako B cepenrne 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
pasznena nByX cpea. Takue BemiecTBa ObLIM BIIOCIEACTBHMM Ha3BaHbl MeTamarepuayiaMu (WUIu
“IeBBIMH’’ MaTEpHUAJIAMH).

MeramarepuaniaMu Ha3bIBAIOT T€ MaTEpPUANBI, CBOWCTBA KOTOBIX OOYCIIOBIEHBI CKOpee HX
F€OMETPUYECKON CTPYKTYpOH, HEXEJIH BEHIECTBOM, M3 KOTOPOTO OHHM U3TOTOBJICHBI. ITO
HMCKYCCTBEHHO HW3TOTOBJICHHBIC CpE/bl, HAIpUMEp, 3JICKTPUUYECKUE WJIM aKyCTUYECKHE CBOMNCTBa
KOTOPBIX TPYAHOJOCTHUKUMBI TEXHOJIOTUYECKU HIIM BOOOIIIE HE BCTPEUAOIIHECs B pupojie. To ecTh y
MeTamMaTepuanoB HEOOBIUYHBIE 3HAYCHHS (PU3NUECKHUX MapaMeTpOB Cpeibl, HAIPUMED, OTPHUIIATEIbHbIC
[0 BEJIMYMHE 3HAUYCHUS KaK AMAJICKTPUUECKOHN €, TaKk U MarHUTHOM | mMpoHHIIaeMocTel. Bemiectpa ¢
OTpUIATENbHBIM KO3(pPUIIMEHTOM TperaoMiIeHUsT OyAyT HMETh COBEPIICHHO JAPYTUE€ ONTUYECKUE
CBOMCTBA.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

HCJIBIO ATCHUILIMHBI ABJIACTCASA U3YYCHHC CI)I/I?;I/I‘-IGCKI/IX IMPUHOHUIIOB 1 CBOICTB MaTcpuaJioB C
OTPpHULATCIIBHBIM IMOKA3aTCJIEM ITPCIIOMIICHUA.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

B naHHOM Kypce MCHONB3YIOTCS OCHOBHBIE MOHATHUS, KOHLEMIMH, MPEJICTABISAIONIME cOO00it
TEOPETUYECKYI0 0a3y, OCBOEHHYIO CTYAEHTaMH NpHU H3yYEHUH JUCLUIUIMH [0 CHelHaIu3aluu
kadeapel B TOM YHUCIIE ONTUKH, J1a3epHOW (DM3MKHU, MArHUTOONTUKH U (U3UKU TBEPJOrO Tela.
Hanpumep, B ciydae OTpUIATENIBHOIO MOKA3aTels MPEIOMIIEHHUS MPOUCXOIUT obOpatieHue ¢Ga3zoBoi
CKOPOCTH DJIEKTPOMAarHUTHOTO W3JIy4EHMs; CIABUI IPOUCXOAUT B IPOTHUBOIOJIOKHYIO CTOPOHY;
MIPEJIOMJICHHBI METOMAaTEepUaliOM CBET PACHPOCTPAHSAETCS B HANPABICHUH, ITPOTHUBOIIOIOKHOM
HAIPABJICHUIO MAJICHUS JTyYa.

[ToreHunanpHble CHOCOOBI TNPUMEHEHHs MeTaMaTepuajoB OXBAaThIBAIOT Bce 00JIaCTH, B
KOTOPBIX MCHOJIb3YETCs 3JIEKTPOMArHUTHOE U3JIYYEHHE — OT KOCMUYECKHUX CUCTEM 10 MEIULIMHBI.

W3yyenue NUCLMILIMHBI ITO3BOJIAT CTYIAEHTaM IO3HAKOMUTCS C HOBBIMU IIPEICTaBICHUSMU B
ONTHKE, C METOJAaMU CO3/1aHHsI METaMaTEepPHaJIOB, C UCIIOJIB30BAHUEM PA3JIMYHBIX MAarHUTOONITUYECKUX
SBJICHUI MIPU PELICHUH MPAKTHUECKUX 33]a4 B MPOMBIIIIEHHOCTH U B 0OOPOHHOM KOMILIEKCE.

3. O®OPMUPYEMBIE KOMIIETEHIHUHU U IIVIAHUPYEMBIE PE3YJIBTATDBI
OBYYEHUA

YHuBepcanbHbie U(WH) 00menpodeccCuoHaIbHbIE KOMITETCHITHH

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




YK-111, 2] — Cnocoben
OCYIICCTBJIATH IMOUCK, KpI/ITI/I‘-IeCKI/Iﬁ
aHAIIN3 ¥ CHHTE3 HH()OPMAIINH,
IMPUMCHATH CHUCTEMHBIN Imoaxon Ajist
pelICHH s TIOCTaBICHHBIX 3a1a4

3-YK-1[1, 2] — 3uarb: MeToauku cOopa U 00pabOTKH
nHOpMAIINY; aKTyaIbHbIC POCCHICKHE U 3apyOeKHbIC
HMCTOYHUKHU HH(popMaluu B chepe mpodeccuoHaIbHOM
JESITeIbHOCTH; METOJ] CHCTEMHOTO aHAJIN3a

V-VK-1[1, 2] — YMeTh: IpUMEHITh METOAMKH ITOMCKa, cOopa u
00paboTKu MHPOPMAITUHU; OCYIIECTBISTh KPUTUICCKUHN aHATTU3
Y CHHTE3 UH(POPMAIIUH, TTOTyYCHHOH U3 pa3HbIX HCTOYHUKOB
B-YK-1[1, 2] — Bnagets: MmeToamMu noucka, coopa u
00pabOTKH, KPUTHYECKOTO aHAIIM3a U CHHTe3a HH(OpMaIu;
METOJIMKOW CUCTEMHOTO TIOJIX0[a JIJIsl PEIICHUS TOCTABICHHBIX
3aga4

YK-3[1, 2] — Cnocoben
OCYILECTBIISATH COL[HATBEHOC
B3aMMO/ICHCTBUE U PEan30BbIBATH
CBOIO POJIb B KOMaH/IC

3-YK-3 [1, 2] — 3HaTb: OCHOBHBIC IPHEMBI i HOPMBI
COILIMATILHOTO B3aUMOJICHCTBUS; OCHOBHBIC ITOHSATUS M METOJIBI
KOH(INKTOJIOTUH, TEXHOJIOTHH MEXIMYHOCTHOU ¥ TPYIIIIOBOM
KOMMYHHKAITUH B JIGTIOBOM B3aUMOJICHCTBHH

V-VYK-3[1, 2] — YMeTbh: ycTaHABIUBATh H MOICPKUBATH
KOHTAKThI, 00€CIIEYHBAIONINE YCIICITHYIO pa00Ty B KOJUICKTHRBE;
MPUMEHSTh OCHOBHBIC METOJIbI U HOPMBI COIIHATLHOTO
B3aMMO/ICHCTBUS JIJISl pean3alii CBOSH PO 1
B3aMMOJICHCTBHSI BHYTPH KOMaHIbI

B-YK-3 [1, 2] — Biagers: mpoCTeHIIMMU METOIaMH U
MpHEeMaMH COIMAIbHOTO B3aMMOICHUCTBUS U PabOTHI B KOMaH/ e

VK-6 [1, 2] — Ciocoben yrpaBisiTh
CBOUM BpPEMEHEM, BHICTPAUBATh U
pean30BBIBATh TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE
MPUHIIAIIOB 00pa30BaHUs B TCUCHHE
BCEH KU3HU

3-VK-6 [1, 2] — 3HaTh: OCHOBHBIE TIPUEMbI 3PPEKTUBHOTO
yIIPaBJICHUS] COOCTBEHHBIM BPEMEHEM; OCHOBHBIC METOIMKH
CaMOKOHTPOJIsI, CAMOPA3BUTHUS M CAMOOOpa30BaHMs Ha
MPOTSHKEHUH BCEH KU3HU

V-VK-6 [1, 2] — Ymetb: 3 pexTHBHO MIIaHUPOBATh U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMSI; HCIIOIB30BATH METO/IbI
CaMOpETYJISIIINU, CAMOPA3BUTHS ¥ CAMOOOYIEHHUSI

B-VK-6 [1, 2] — Bnagets: MmeToamMu yrpaBieHus] COOCTBEHHBIM
BpPEMEHEM; TEXHOJIOTHSIMHU MPHOOPETEHHS. HCIIOIb30BaHUS 1
OOHOBJICHHSI COIMO-KYJIBTYPHBIX M IPO(ECCHOHATBHBIX
3HAHWI, YMEHUH, 1 HAaBBIKOB; METOIMKAMH CaMOPa3BUTHS
caM000pa30BaHUsI B TEUCHHE BCEH JKU3HU

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JTUCITATLIIAHBI

Hanpasnenus/uenu 3amaun BoCIUTAHUSA (KOT) BocnurarenpHblil noTeHIAAN
BOCIIUTAHHUS JUCIUIUINH

JlyxoBHO-HpaBcTBeHHOE = Co37aHKe yClIoBHi, 1. Mcnonp30BaHKnEe BOCIIUTATEIBHOTO
BOCIIUTaHHE o0ecrevynBaroIInX, MOTeHIMaja 0a30BbIX T'yMaHUTAPHBIX

(dbopMHpOBaHUE STHYECKOTO
MBIIICHUS 1
npodeccuoHaNbHOMI
OTBETCTBEHHOCTH yueHoro (B2)

JucUIUIvH. 2. Pa3paboTka HOBBIX
WHHOBAIIMOHHBIX KYPCOB
TYMaHUTapHON ¥ MEKIUCIUILTHHAPHON
HaIpaBJIEHHOCTH.

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTaHHE

Coznanue yciosui,
00ecneynBaromux,
(dbopMHpOBaHKE INYHOCTHO-

1. Ucnonp30BaHNnEe BOCIUTATEIBHOTO
MOTeHIMasaa 0a30BbIX T'yMaHUTaPHBIX
JucUUIUInH. 2. Pa3paboTka HOBBIX




[IEHTPUPOBAHHOTO TIOJIX0/1a B
npodhecCHOHABLHOM
KOMMYHHUKAITUH, KOTHUTHBHO-
MOBEICHYCCKUX U MTPAKTHKO-
OPHUEHTHPOBAHHBIX HABBIKOB,
OCHOBAaHHBIX Ha
001IepOCCHICKUX
TPaAUIIMOHHBIX IIeHHOCTsX (B3)

MHHOBAIIMOHHBIX KypCOB
T'YMaHUTapPHOU U MEXAUCLUIIMHAPHON
HaIpPaBJIECHHOCTH.

[IpodeccuonanpHOE U
TPYJIOBOE BOCIIUTAHHE

Co3anue yciaoBUid,
00eCIeYnBaIomux,
dhopMupOBaHKE IITyOOKOTO
MMOHUMaHUs COLUMAIBHON PO
npodeccuu, MO3UTUBHON U
AKTHBHOM YCTaHOBKM Ha
LEHHOCTU U30paHHOM
CIEIUAIEHOCTH, OTBETCTBEHHOTO
OTHOIICHHUS K
poQeCCHOHAIBHON
nesTeNbHOCTH, Tpydy (B14)

1.Ucnonp30BaHre BOCIUTATEIHHOTO
MOTEHIIUAJA TUCITUTUIAH
€CTECTBEHHOHAYYHOTO U
00IenpoeCCHOHATHHOTO MOTYJIS JJISL:
- (popmMHupoOBaHUS TO3UTUBHOTO
OTHOIICHHS K Mpoeccun HHKEeHepa
(KOHCTpYKTOpA, TEXHOJIOTA),
MMOHUMAaHUs €€ COUUAIBHOM
3HAYUMOCTHU U POJIH B OOIIECTBE,
CTpEeMJICHHS CIIeZI0BATh HOpMaM
npoheccuoHaNbHOM STUKU
MIOCPEJICTBOM KOHTEKCTHOT'O OOYUCHUS,
peleHus: MPaKTUKO-OPUEHTUPOBAHHBIX
CUTYAIlMOHHBIX 33/1a4. - (POPMUPOBAHUS
YCTOMYHMBOTO HHTEpECa K
po(heCCUOHATTLHOU e TSILHOCTH,
CIOCOOHOCTH KPUTUYECKH,
CaMOCTOSITEIIbHO MBICIUTh, TOHUMATh
3HAYUMOCTH Mpodeccur MoCPeCTBOM
OCO3HAaHHOTO BbIOOpA TEMATUKH
MIPOEKTOB, BHITIOJIHEHHUS IPOEKTOB C
MoCeAyIoen myoInaHON
npe3eHTaluel pe3yabTaToB, B TOM
Yucjie 000CHOBAHUEM MX COIUATBHOU U
MPaKTHYECKON 3HAYNMOCTH; -
(hopMUpOBaHHS HABBIKOB KOMaHTHOM
paboThI, B TOM YHCIIE peaTn3aiun
Pa3IUYHBIX TPOEKTHBIX posiel (Jiumep,
UCTIOTHUTEIb, aHAIUTHK U TIP.)
MTOCPEJCTBOM BBITIOJTHEHHS
COBMECTHBIX MTPOEKTOB.
2.Vcnonb30BaHne BOCMTUTATEIHLHOTO
MOTEHIIUANA TUCIUTUTMHBI « DKOHOMUKA
Y yIIpaBJICHUE B IPOMBIIIJICHHOCTH HA
OCHOBE MHHOBAIIMOHHBIX MOJXOA0B K
yIIPaBIICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO»,
«}Opunnyeckre 0OCHOBBI
npodeccuHanbHON AEITETbHOCTI IS
- (opMHUpOBaHUS HABBIKOB CHCTEMHOTO
BUJICHUS POJIA U 3HAYMMOCTHU
BBIOpaHHOM Mpodeccuu B colnaibHO-
SKOHOMHYECKUX OTHOIIEHUSX dYepes
KOHTEKCTHOE 00yueHue




[IpodeccuonanpHOE
BOCIIUTAHUC

Co3aHue ycaoBUid,
00eCcreYnBarOIINX,
(dbopMHpOBaHHE HAYIHOTO
MHUPOBO33PEHUS, KYJIbTYpPhI
MOWCKA HECTAHIAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUCCKUX
pEILICHHIA, KPUTUIECKOTO
OTHONICHHSI K HCCIICIOBAHUSIM
JKeHay4dHoro ToJika (B19)

1.Ucnons30BaHnEe BOCIIUTATEIBHOTO
MOTEHIIUANA TUCIUTUIHH/TIPAKTUK
«HayuHno-uccienoBarTenbckas padoTay,
«IIpoektHas npakTuka», «Hay4dHslii
CEMUHAp» IS

- opMupoBaHUs TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB U CIIOCOOOB
Hay4HOT'0 IMO3HaHUSI MUPA, PA3BUTHUS
HCCIIEA0BATENLCKUX KAYeCTB
CTYJICHTOB MTOCPEJICTBOM HUX
BOBJICUEHHMSI B UCCIIEIOBATEIbCKUE
MPOEKTHI IO 00JIaCTSIM HayYHBIX
ucciaeqoBanui. 2./crnonbp3oBanue
BOCIIHUTATEIBHOTO MOTCHIIMAIA
nucuuiuing "Mctopust Hayku u
unxenepun", "Kpurnueckoe
MBIIIUICHUE U OCHOBBI HAyYHOM
KoMMyHUKaruu", "Beeienue B
cneuuanbHOCTh", "HayuHo-
ucclieioBaTenbcKas pabora",
"Hayunblii ceMuHap" nis:

- opmupoBaHuUs cCIOCOOHOCTH
OTIENSITh HACTOAIIUE HAYYHBIE
MCCJICIOBAHMS OT JHKCHAYYHBIX
MOCPEICTBOM IIPOBEICHHS CO
CTYJICHTaMHU 3aHSATUN U PETYIISIPHBIX
Oecen;

- popMUPOBAHUS KPUTHUECKOTO
MBIIIUICHUS, YMEHUS pacCMaTpUBaTh
pa3IUYHbIE UCCIIEIOBAHUS C
SKCHIEPTHON MO3ULUHU TOCPEICTBOM
00CYXXJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HUCTOPUYECKUX MPEMTOCHIIIOK
MOSIBJICHUS T€X UM UHBIX OTKPBITHI U
TEOPHH.

[TpodeccuonansHoe
BOCIIUTAHUC

Coznanue ycnosui,
00ecneynBaromux,
dbopMUpOBaHHE CTOCOOHOCTH U
CTpEeMJICHHS CIIC0BATh B
npodeccuu HopMaM MOBEEHUS,
obecreunBaronuM
HPABCTBEHHBIN XapaKTep
TPYJIOBOU JACSITEILHOCTH U
HecyxeOHoro nmoseneHus (B21)

1.Mcnionib30BaHKEe BOCIIUTATENBHOTO
MOTEeHIIMaja TUCIUIUINH
npo¢ecCuOHaTBHOIO MOAYJIS IS
Pa3BUTHS HaBBIKOB KOMMYHUKALINH,
KOMaHJIHOW pabOThI U JIU/IEPCTBA,
TBOPYECKOTO MHKEHEPHOT'O MBIIIICHHUS,
CTpEMJIEHMSI CIEN0BATh B
npo¢eCCHOHATBHON IeATETLHOCTH
HOpMaM IOBeIeHHs, 00eCTIeYnBaIOIINM
HPABCTBEHHBIN XapakTep TPyA0BON
JeSITebHOCTH U HECITY)KEOHOTO
MOBE/ICHUS, OTBETCTBEHHOCTH 3a
MIPUHATHIE PELIEHHS] YEPE3 MOATOTOBKY
IPYIIOBBIX KYPCOBBIX pabOT U
MIPaKTUYECKUX 3aJJaHUi, pelIeHue
KeiCcoB, MPOX0XK/IEHNE PAKTUK U




noarotroBky BKP.  2.Mcnonb3oBanne
BOCIIUTATEIBLHOTO OTEHIIHAIA
JTUCIUIUIAH TPOo(eCcCUOHATBLHOTO
MOAYJIS JUTsl: - (POPMUPOBAHHUS
IIPOU3BOJCTBEHHOT'O KOJUIEKTUBU3MA B
X0J1€ COBMECTHOT'O PEIICHHS KaK
MOJIEJIbHBIX, TAK U PAKTUYECKUX
3a/1a4, a TAaKXkKe MyTEeM MOJKPEIICHUE
PalMOHATBHO-TEXHOJIOTMYECKUX
HABBIKOB B3aMMOJCHCTBUS B IIPOECKTHOMN
JeATEIbHOCTH SMOLIMOHATbHBIM

3¢ (HeKToM yCIenrHoro
B3aUMOJICUCTBUS, OLLYILIEHUEM pPOCTa
obmieit 3 pexTuBHOCTH TIPH
pacrpenesieHUH MPOEKTHBIX 3a7a4 B
COOTBETCTBUU C CHIIbHBIMU
KOMITETEHTHOCTHBIMH 1
SMOIMOHAIBHBIMA CBOMCTBAMU YJICHOB
IPOEKTHOM PYIIIIHI.

S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLIUHBI

Pa3nensl yueOHON AUCHUIUIHHBIL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

IL.II

HaumeHoBanue
pasnena yuyeOHoi
JTUCIHHMILINHBI

Henean

JlaGopaTopHbie

Jlexnun/ Ipakr.
padoThIl, yac.

(cemuHnapsi )/

OO0s13aT. TeKymui

KOHTPOJIb (popma*,

HeaeIs)

MakcumaabHbBINA
0aJu 3a pazgen™*
ATTecTanus
pasneaa (popma*,
HeJeJs)
HNuaukaTopsl
oCBOEHUSA
KOMIIeTeHIUH

7 Cemecmp

IlepBsIit pa3nen

16/16/0

K1

N
(6]
1
oo

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

Bropoii paznen

9-16

16/16/0

25 KH-16 | 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

HUmoeo 3a 7 Cemecmp

32/32/0 50

KonTtpoJbHbie 50
Meponpusitust  3a 7
Cemectp

6] 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

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS

*

(w1m) PK3aMeH

* — CyMMa MaKCHUMaJIbHbIX OayuloB J0oJkHA ObITh paBHa 100 3a cemectp, BKiIIOYas 3a4eT U

CoxparnieHne HauMEeHOBaHUH (POPM TEKYyIIeTro KOHTPOJIS M aTTECTAI[H Pa3/IeioB:

Oo6o3nauenne | IloiHOe HAaMMEHOBaHUE
KN KoHTpoJIb 110 uToram
€] DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. | yac. qac.
7 Cemecmp 32 32 0
1-8 IlepBbiii pa3nen 16 16 0
1-2 Tema 1 Bcero aynutopHsix 4acos
Hctopus Bonpoca. TeopeTnueckoe 000CHOBaHNWE CBOWCTB 4 | 4 | 0
“neBoil”: MmaTepun Ownnaitn
0 I [0
3-4 Tema 2 Bcero ayauTopHBIX 4acoB
MetamaTepualsl ¢ OTpULIATEIbHBIM MIOKa3aTeleM 4 | 4 [0
npenomieHnst CBOMCTBa MaTepHajoB C OTPULATETLHBIM Omnunaiin
MoKa3aTeJIeM IIPEIOMIICHUS. 0 ] 0 ] 0
5-6 Tema 3 Bcero aynutopHsix 4acoB
Cynepaun3zbl. Matepuains! ¢ 3¢p(HeKToM HEBUANUMOCTH. 4 \ 4 \ 0
Omnnaiin
0 |0 |0
7-8 Tema 4 Bcero aynutopHbIX yacoB
Metamarepuainsl u rojorpadusi. JIuH3bl U3 MeTamaTepuanos | 4 ‘ 4 ‘ 0
JIOTHAJI COBPEMEHHYIO OITHKY. Omnunaitn
0 0 0
9-16 Bropoii paznen 16 16 0
9-12 Tema § Bcero aynutopHsIx 4acoB
“MoronuInHAPOBEIN~ MeTaMaTepual. MeTtamaTepuainsl B 8 IE I
JIA36pHBIX CUCTEMAX. Omnunaiin

0 I Ik




13-16 | Tema 6

Hcnonp3oBaHne MeTaMaTepraaoB B BOCHHOM JIelie
12 nenenss TpymHocTH co3aaHMs a0COMIOTHO HEBUIUMBIMBIX | OHutaifn
MOKPBITUH B ONTHYECKOM JIMAaIla30He.

Bcero ayuTOpHBIX 4acoB

8 IE [0

0 I [0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

Oo6o3nauenne | [losiHoe HanMeHOBaHME

oK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-marepuanbt

AM Aynuo-marepuaisl

I1p3 IIpe3enTannun

T TecTbl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

ITo HaIpaBJICHHUIO IIOATOTOBKH (CHGLII/IaJH)HOCTI/I) npeayCcMarpuBacTCsd MCIIOJIb30BaHUA B

y4eOHOM TMpoliecce aKTUBHBIX M HWHTEPAKTUBHBIX (OPM NPOBEIACHHS 3aHATUN (KOMIBIOTEPHBIX,
Mpe3eHTalnK, Pa300p KOHKPETHBIX 3a/ay) B COUETAHMH C BHEAYJUTOPHOM paboToOl C LEeJbIo
(dbopMUpOBaHUS U Pa3BUTHs MPOGECCHOHATBHBIX HABBIKOB CTYACHTOB. YacTh 3aHATUN MPOBOIUTCS B
MHTEPAKTUBHOU (hopme.

7. ®OHJI OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX

pe3ynbTaToB 0OyueHus: (KOMIETEHIMH U MX WHAMKATOPOB) MOCPEICTBOM MEPONPUSITHH TEKYIIETO,

PyOEKHOTO ¥ TPOMEKYTOUHOT'O KOHTPOJIS 110 JUCITUTUTHHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOEHHUS

MMpeaACTaBJICHA B CJ'ICIIYIOIJ_Ieﬁ Ta6n1/1ue:

Komnerenuusi NuaukaTopbl 0CBOEHUs ATTecTallMOHHOE MepPONpUsTHE
(KI1 1)

YK-1 3-VK-1 9, KU-8, KI1-16
V-VK-1 2, K1-8, KI1-16
B-YK-1 2, K1-8, KI1-16

YK-3 3-VK-3 9, KU-8, KI1-16
Y-VK-3 2, K1-8, KI1-16
B-VYK-3 9, KU-8, KI1-16

YK-6 3-YK-6 2, K1-8, KI1-16
Y-YK-6 9, KU-8, KI1-16
B-YK-6 9, KU-8, KI1-16

IIxaabl oeHKU 00pa3oBaTeIbHBIX H0CTHKEHUI




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MToroBast arrectanus mo AMCUUIUIMHE oleHuBaercs no 100-
0aJIbHOM IIKae W MPEACTaBIAET co00W cymMMy OaiioB, 3apabOTaHHBIX CTYJCHTOM IPHU BHIIOJTHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoOMeKyTOYHOTO 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» BBICTABIACTCS 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

CTYyJIEHTaM, KOTOPbI€ HE MOTYT MPOIOKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIONIEN JTUCIUILIMHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

1. D1 b 87 Knaccuueckas snekTpoauHamMuka : yaebHoe 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 Ocuossl ontuky : , bamnuna I'. JI., Cradees C. K., bospckuii K. K., Cankr-IletepOypr:
Jlanb, 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: Matennekt, 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

CrenanbHOE MaTepHUATbHO-TEXHHYECKOE 00ecTiedeHne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

1. CopnepxaHue JaHHOW MpPOTrpaMMbl MPEICTABISIET COOOM pa3BUTHE IMOJYYEH HBIX paHEe
3HaHUA B 00JIaCTM ONTUKM M JazepHOM (u3ukU. B Kypce HCHONB3YIOTCS OCHOBHBIE MOHSTHS,
KOHIIETILUY, MPEJICTABISAIONINE COO0M NMPAKTHUECKYI0O M TEOPETHYECKyI0 0a3zy, HEOOXOOUMYIO s
MIPaKTUYECKON JesTeNbHOCTH OakanaBpa. M3ydueHue TUCHUIUIMHBI MMO3BOJIUT CTYAEH TaM IOJIYyYUTh
HOBBIE 3HAHUS O COBPEMEHHBIX HAINPABICHUIX B (PU3UKE, KOHKPETHBIX TOCTHKEHUAX U IPpoOIeMax.

2. Heobxomumo ycBouTh MHGpOpMaLUIO O (PU3MYECKHX MPUHLUNAX padoThl 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 MPOTUBOMOJIOKHO CHJIaM, CO3aBa€MbIMU 3JIEKTPUUECKUM U MATHUTHBIM
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 YCTPOWCTBaX peaynzyercs (pakT MpOTUBOMOJIOKHOCTU (ha3oBoii
CKOPOCTH U HaIlPaBJIEHUE IIOTOKA 3HEPTUN?

11.  YYEBHO-METOJWYECKHUE PEKOMEHJIALINM JIJISI IPENOJABATEJIEN

JIro6ombITHO, UCTOpUS C MaTepuHallaMH-HEBUIAMMKAMU HalpsIMYyIO CBs3aHA C COBETCKUMH
yuersiMi. B 2004 romy mpesmmmym Poccuiickoil akageMuu HayK NPUCYAWI JOKTOPY (U3UKO-
MaTemMaTHuueckux Hayk Bukropy Becenaro cnemumanbhyto npemuto um. B. A. @oka 3a nukia padbot
«OCHOBBI MEKTPOAMHAMUKH CpPeJl C OTPULATENIbHBIM KO3 (PHUIIMEHTOM MPETOMICHUSI.



Tem cambIM BbIcHIasi Hay4yHass WHCTaHIMs Poccuu HakoHen OQUIMATbHO NpHU3HAJIA €ro
BOXHEUIIYIO pOJIb B CO3JAaHMHM TEOPETUYECKOro ©Oa3nca HOBOTO HANpaBiICHUA (HU3NIECKUX
MCCIICIOBAHMI, B TIOCJICAHHUE TO/IbI CTPEMUTENILHO HAOUPAIOIIEro 060POTH BO BCEM MHUPE.

B »ToMm nukie, HauaToMm eiie B cepeanne 60—x rogos mpouuioro seka, B. Becenaro ognum u3
IIEPBBIX 3aMHTEPECOBAJICS HEOOBIUHBIMU IEKTPOJANHAMUYECKUMHU CBOMCTBAMH T'MIIOTETUUECKUX CPEN,
XapaKTEePU3yEMbIX OJHOBPEMEHHO OTPULATEIbHBIMU 3HAYEHUSIMU DSJIEKTPUYECKOM W MArHUTHOMN
MIPOHUIIAEMOCTEN, KOTOpble U ompenessioT KodpduiueHt npenomienus. (CrnpaBeaIMBOCTH pajH,
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. Mannensmram, a takke CuByxun u [ladpomoB (OnTrka U CrieKTpOCKOIUS,
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 3HaYeHHEM KO3 (DUILIMEHTa PETOMIICHHUS.

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

OTpe/ieNIieHHbIE ONTUYECKUE SBIICHUS OyIyT COBEpUICHHO Apyrumu. M camoe mopasutenbHOe
U3 HUX pedpakiusi — OTKIOHEHHE SJICKTPOMArHUTHOM BOJHBI MPHU MPOXOKICHUU TPaHUIBI pa3/ela
IBYX Cpell.

B HOpMmanpHBIX YCIOBHUSX BOJHA IMOSBISETCS HAa IPOTUBOIOJOKHOM CTOpPOHE JIMHUM,
MIPOXOSIIEH NMEPIEHANKYIISIPHO 3TOM TpaHMIle (TaK Ha3blBa€MOM HOpMalu K moBepxHocTH). OnHaKo
€CITM OIH MaTeprall UMEET TOJI0KHUTEIbHBIN KOA(PUIIMESHT MPEIOMIICHHS, a IPYTrOi OTPHULIATEeNIbHBIH,
BOJIHA OYZET MOSBJIATHCS HA TOM K€ CTOPOHE HOPMAJIU K MMOBEPXHOCTH.

B cBoux paboTax COBETCKMI TEOPETUK YTBEP)KIOaJ, 4YTO DJICKTPOJUHAMHUKA BEIIECTB C
OTpHUIATENIbHBIM 3HAYEHHEM N JOJDKHA MPEJCTaBISITh HECOMHEHHBIM 00medu3nueckuii MHTepec u
BIIOJIHE JIOTUYHO [OMOJHATH KyAa Oojee MpHUBBIYHYIO HaM D3JIEKTPOAMHAMHKY BEIIECTB C
II0JIO)KUTEIbHBIMU BEITMUNHAMM.

1. HeoOxoaummo JOHECTH O CTYACHTOB, YTO KOHCTPYKIIMHM YCTPOWMCTB Ha OCHOBE
METOMAaTEepHaJIOB MPEICTaBISIOT COOOM TEXHOJIOTMYECKH BECbMa CIIOXKHYIO CHCTEMY, COCTOSIIYIO
4acTO M3 MaccHBa MUKPOCKONMYECKHUX MEIHBIX MPOBOJIOYEK U KOJIEUEK, TOMELIEHHBIX B OCHOBY W3
CTEKJIOBOJIOKHA. [Ipum 3TOM, KOJIEYKM MMEIOT OTPHUIATEIbHYI0 MAarHUTHYIO IPOHHMIIAEMOCTb, a
IIPOBOJIOYKM — OTPHULATENBHYIO JJIEKTPHUUECKYI0 TPOHUIAEMOCThb, W Onarogaps 3TOM XUTpoi
KOMOMHAIIMM 3JIEKTPUUECKUX W MarHUTHBIX 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 3HAYUTEIbHOE MECTO B HOBEHMIIMX pa3pabOTKax B BUJE 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 BO3HUKAIOT OOJIbIINE TPYAHOCTH. B OCHOBHOM 3TO CBSI3aHO ¢ HEOOXOIUMOCTBIO UMETH JIEIIO0 C
JETAJIIMU CO3/1aBAEMBIX YCTPOMCTB, NMEIOIUX pa3Mepbl MEHBIIIE JUIMHBI BOJIHBI U3JTy4EHUS.

ABTOP(BI):



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



