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AHHOTALMS

OaHMM U3 OCHOBHBIX 3aKOHOB TE€OMETPUYECKOM ONTHKM SBISIETCS IPOCTOM 3aKOH
MIPEIOMIIEHUSI CBETA MPU MEpPEeXoje U3 OJHOU cpelsl B Apyryro — 3akoH CHenuyca. CBeT B cpele ¢
JIpYyTUM TOKa3aTejleM NpeJOMIIEHUS MPOJODKAET IBUKEHHE B TOM JK€ HANpaBlI€HUH, HO €ro yroiu
HEMHOT'0 MEHSIETCSI B 3aBUCUMOCTH OT IMTOKa3aTes mpeaoMieHus cpeapl. OqHako B cepenuHe XX Beka
MOSIBUJICS PSII UHTEPECHBIX PabOT, B KOTOPBIX TEOPETHUECKU ObLIN paCCMOTPEHBI 0COOBIE BEIIECTBA CO
creun(pUYecKUMU CBOMCTBAMH, OJAHHMM U3 KOTOpBIX OBLIO 0CO0O€ MOBEJIEHHE CBETa Ha TpaHULEe
pa3gena nByx cpen. Takue BemiecTBa ObUIM BIIOCIEACTBUM HAa3BaHbl MeTamMaTepualaMH (WM
“JIeBBIMU” MaTepHaJIaMHu).

MertamaTepuaiaMi Ha3bIBalOT T€ MaTepHajbl, CBOWCTBA KOTOBIX OOYCJIOBJIEHBI CKOpee HX
TFE€OMETPUUECKON CTPYKTYpOM, HEXEJIW BEUIECTBOM, U3 KOTOPOrO OHU U3TOTOBJIEHBI. JTO
HCKYCCTBEHHO H3IOTOBJIEHHBIE CpEJAbl, HAIpUMEp, 3JIEKTPUUECKUE WIM aKyCTHUECKHE CBOMCTBa
KOTOPBIX TPYJHOJOCTUKUMBI TEXHOJIOTUYECKH WJIM BOOOILIe HEe BCTpevaromuecs B npupoje. To ectsb y
MeTaMaTepuansoB HEOObIUHbIE 3HAUCHUsI (PU3NYECKUX N1apaMEeTPOB CPeJibl, HAIIPUMEpP, OTPHULIATEIIbHBIE
10 BEJIMUYMHE 3HAYCHMs KaK JUAIEKTPUUYECKON €, TaK U MarHUTHOM | mpoHuuaemocreil. Bemectsa ¢
OTPHULIATENIBHBIM KO3 (QUIUEHTOM NpenoMiIeHUs] OylyT HMETb COBEpPLICHHO Jpyrue ONTHYECKHe
CBOMCTBA.

1. IEJIH U 3AJAYA OCBOEHHUS YYEFHOM JJUCHUILINHBI

HGHLIO ATCHUIIIMHBI ABJIACTCAA U3YUYCHHUC (1)I/I3I/I‘-ICCKI/IX MMPUHIUIIOB U CBOMCTB MaTepHraioB C
OTPpULATCIIBHBIM IMOKA3aTCJIEM IIPCIIOMIICHUS.

2. MECTO YYEBHOW JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

B nanHOM Kypce HMCMOIB3YIOTCSI OCHOBHBIC TOHSTHS, KOHIICTIUHU, MPEACTABISAIONIAE COO0O0M
TEOPETHUEC Ky 0a3zy, OCBOCHHYIO CTyJACHTAMH TPH H3YYCHHH AUCIUIUIMH TI0 CICIHaIU3aIlun
Kadeapel B TOM YHCJIC OINTHUKH, Ja3epHOW (M3MKHU, MATHUTOONTHKA M (DU3UKH TBEPAOrO Tela.
Hampumep, B ciyyae OTpHUIIATENBHOTO MOKA3aTeNs MPETIOMIICHUS MPOUCXOAUT obpaiieHue ¢a3zoBoii
CKOPOCTHU D3JIEKTPOMAarHUTHOTO W3JIYYEHHS; CIABUI MPOUCXOAUT B MPOTHUBOMOJIOKHYIO CTOPOHY;
MPEJIOMJICHHBIT METOMAaTepuajioM CBET pPAaCHpPOCTPaHSIETCSs B HAMNPABJICHUH, MPOTUBOIOIOKHOM
HaIpaBJICHUIO MMAJICHUS JTy4a.

[ToTennmanpHbie CMOCOOBI TPUMEHEHWS METaMaTepUajoB OXBaTHIBAIOT BCE O00JacTH, B
KOTOPBIX MUCTIOJIb3YETCS SJEKTPOMArHUTHOE U3ITYYCHHE — OT KOCMUYECKUX CUCTEM J0 METUIIMHEI.

N3yuenre AUCIUIUIMHBI TTO3BOJIUT CTYJCH "TaM MO3HAKOMHTCS C HOBBIMHU TIPE/ICTABIICHUSMH B
OTTHKE, C METOJIaMH CO3JIaHHsI METaMaTePHaIOB, C UCIIOJIb30BAHUEM PA3JIMYHBIX MArHUTOONTHYECKUX
SIBIICHUH TIPU PEIICHUU MPAKTUYECKUX 33/1a4 B IPOMBIIUIEHHOCTH U B 000POHHOM KOMILJIEKCE..

3. ®OPMUPYEMBIE KOMIIETEHIINU U ITVNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA



YHuBepcanbHbIe H(WIH) 001enpoQeccnoHanbHble KOMIETEHINH:

Ko u nammeHoBaHue
KOMITICTCHITUH

VK-1 [1, 2] — Cniocoben
OCYIIECTBIATh MOUCK, KPUTUYECKHI
aHAJIU3 U CUHTE3 UHPOpMAITIH,
MPUMEHSITh CUCTEMHBIN MOJIXO0T IS
pelIeHust MOCTaBICHHBIX 3a]1a4

YK-3[1, 2] — Ciocoben
OCYIIECTBIIATH COIMATBHOE
B3aHMOZ[eI>'ICTBI/IC U pCaIM30BbIBATH
CBOIO POJIb B KOMaH]I€

VYK-6 [1, 2] — CnocoGeH ynpaBisiTh
CBOMM BPEMEHEM, BBICTPAUBAaTh U
peanu30BbIBaTh TPAEKTOPHUIO
CaMOpPa3BUTHS HA OCHOBE
MIPUHIIUIIOB 00Pa30BaHUs B TEUEHUE
BCEW JKNU3HU

KO,[[ W HAUMCHOBAHUC MHAUKATOpA JOCTUIKCHUS KOMIICTCHIIUN

3-YK-1 [1, 2] — 3narb: MeToauku cOopa u 00paboTKu
nH(pOpMaInK; aKTyaabHbIE POCCUNCKHE U 3apyOeKHBIC
MCTOYHUKU HHpOpManuu B chepe npodheccuoHanbHON
JEeSATETbHOCTH; METOJ] CHCTEMHOT'O aHAJIN3a

V-VK-1[1, 2] — YMeTh: NpUMEHITh METOAUKH MTOUCKA, cOopa
00paboTKH MHGOPMAITMH; OCYIIECTBISATH KPUTHICCKUN aHATTN3
¥ CUHTE3 MH()OPMAIUH, TOJYYSHHON U3 Pa3HbIX HCTOYHUKOB
B-VK-1[1, 2] — Bnagets: MeTogamu noucka, coopa u
00pabOTKH, KPUTHUECKOTO aHAJIN3a U CHUHTe3a HH(opMaIumy;
METOAMKON CUCTEMHOI'0 MOAXO0/a sl pEIIeHHsI TOCTAaBIEHHBIX
3a1a4

3-VK-3 [1, 2] — 3HaTh: OCHOBHBIE IPUEMBI U HOPMBI
COIMAJILHOIO B3aUMOEHCTBHS; OCHOBHBIE IIOHITHS U METOIBI
KOH()JIMKTOJIOTUH, TEXHOJIOTUU MEKITUIHOCTHON U TPYIIIIOBOM
KOMMYHHKAITUH B JICJIOBOM B3aWMOICHCTBHU

V-YK-3[1, 2] — YMmeTh: ycTaHaBiIuBaTh U MOJIEPKUBATH
KOHTAKThI, 00ECIICYHBAIOIINE YCICITHYIO padOTy B KOJIJICKTHRBE;
MPUMEHSTh OCHOBHBIE METO/BI 1 HOPMBI COLIUATBHOTO
B3aUMOJICUCTBUS IJI peain3alid CBOCH POJIU U
B3aMMOJICHCTBUS BHYTPH KOMAH/IbI

B-VK-3[1, 2] — BnageTs: npocTeIMmMu METOIaMHu 1
MIPHEMaMH COIMAILHOTO B3aUMOICUCTBUS U pabOTHI B KOMaH/Ie

V-VK-6 [1, 2] — YMeTb: 3pPEeKTUBHO MIaHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMSI; UCTIOIH30BATH METO/IBI
CaMOPETyJISIIUN, CAMOPA3BUTHS U CAMOOOYUYCHHS

B-VK-6 [1, 2] — BiageTs: MeTogamu ynpaBJIeHUs
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTUSIMH PHOOPETEHHUSI.
WCTIOJIB30BaHUS 1 OOHOBIICHHSI COIIMO-KYJIBTYPHBIX H
npodeCCHOHATILHBIX 3HAaHUH, YMEHUI, U HABBIKOB; METOIMKAMHU
CaMOpPa3BHUTHS M caMOOOpa30BaHUs B TCUCHHE BCEH JKU3HU
3-YK-6 [1, 2] — 3Hatb: ocHOBHBIE TpHEMBI 3()(HEKTUBHOTO
yIpaBJICHUs] COOCTBEHHBIM BpEMEHEM; OCHOBHBIE METOINKH
CaMOKOHTPOJIsI, CAMOPA3BUTHUS M caMO0OOpa30BaHus Ha
MPOTSKEHUH BCEH )KU3HU

4. BOCHHUTATEJBHBIN MOTEHIUAJ JUCHUILIAHBI

Hampasnenus/uenun
BOCIIUTAHUSA
JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHUE

3amaun BocriuTaHus (KOx)

Co3pnanue yciaoBuid,
00ecreunBaroIInX,
(hopMHUpPOBAHHE ATUYECKOTO
MBIILICHUS U
npodeCcCuOHAIBHON
OTBETCTBEHHOCTH yueHoro (B2)

BocnuraTensHBIN ITOTEHITAAI
THUCHMITINH

1. Mcnonp30BaHue BOCIUTATEILHOIO
noTeHIMana 0a30BbIX T'YMaHUTAPHBIX
TUCIUTUINH. 2. Pa3paboTka HOBBIX
WHHOBALIMOHHBIX KYPCOB
T'YMaHUTAPHON U MEXAUCITUIUTMHAPHON
HaIPaBJIECHHOCTH.




JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHHE

[IpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

Co3znanue ycioBui,
00ecIeynBaronmx,
(dbopMUpOBaHKE TUYHOCTHO-
[IEHTPUPOBAHHOTO TIOJIX0/Ia B
npodeccuoHaNBHOMI
KOMMYHHKAITIH, KOTHUTHBHO-
MOBEICHYECKUX U TTPAKTHKO-
OpPUEHTHPOBAHHBIX HABBIKOB,
OCHOBaHHBIX Ha
00IIEPOCCUICKUX
TPaAULIMOHHBIX IIeHHOCTSIX (B3)
Co3znanue yCcioBHi,
o0ecrneynBaroIInX,
dhopmupoBanue ri1y00KOro
MMOHMMAaHHUS COIIMATILHOU POITU
npodeccuu, MO3SUTUBHON U
aKTUBHOM YCTaHOBKH Ha
LIEHHOCTU U30paHHOI
CHEIHaTbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K
npodeccuoHaNBHOM
JesTeNbHOCTH, Tpyay (B14)

1. Mcnonp30BaHnEe BOCIIUTATEIBHOIO
MoTeHIKana 0a30BbIX T'YMaHUTAPHBIX
JUCHHUIUIHH. 2. Pa3paboTka HOBBIX
MHHOBAIIMOHHBIX KypCOB
TYMaHUTapHON Y MEXIUCIMILIMHAPHON
HaIpPaBJIEHHOCTH.

1.Mcnonp30BaHnE BOCIIUTATENBHOTO
MOTEHIMAaja JUCIUTUINH
€CTeCTBEHHOHAYYHOTO U
o01enpogecCHOHATHHOTO MOYJIS JIIST:
- opMUpOBaAHUS TOZUTHBHOTO
OTHOIICHUSA K Ipodeccun NHKeHepa
(KOHCTPYKTOpa, TEXHOJIOra),
MIOHUMaHM €€ COLUATBHOM
3HAYUMOCTH U POJIU B OOIIIECTBE,
CTpEMJICHHSI CJIeI0BaTh HOPMaM
poeCCUOHAIBHON ATUKH
MIOCPEJICTBOM KOHTEKCTHOI'O O0YUYCHHMS,
peICHUA NPAKTUKO-OPUCHTUPOBAHHBIX
CUTYallMOHHBIX 33a4. - POPMUPOBAHUS
YCTOMYHMBOTO MHTEpPECA K
npodecCHOHATIBLHOMN 1 TeNbHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIBHO MBICIIUTh, IOHUMATh
3HAYMMOCTb IPOPECCUU TIOCPEICTBOM
OCO3HAHHOT'O BbIOOpA TEMATUKH
IMPOCKTOB, BBIMTOJIHCHUA ITPOCKTOB C
nocienyromei myoanuHon
IIPE3EHTAlNEN pe3yIbTaTOB, B TOM
yrciae 000CHOBAaHMEM UX COLMAIBHON U
MPAKTUYECKOW 3HAYUMOCTH; -
(bopMHpOBaHUS HABBIKOB KOMAH/IHOM
paboThI, B TOM YHCIIE PeaTH3auu
Pa3IMYHBIX MPOEKTHBIX posiel (iuaep,
UCIIOJTHUTEIIb, aHAJIUTUK U TIP.)
MOCPEACTBOM BBITIOJTHEHHUS
COBMCCTHBIX ITPOCKTOB.
2.Mcnonb30oBaHre BOCTUTATENEHOTO
nnoTreHIuaJia JUCIUITIIINHBI «OKOHOMHKA
U yTIpaBJCHHUE B MTPOMBIIIJICHHOCTH Ha
OCHOB€ MHHOBAIIMOHHBIX IIOJAXO0J0B K
YIpaBIECHUIO
KOHKYPEHTOCTIOCOOHOCTBIOY,
«¥Opunuyeckre OCHOBBI
MpoQeCCUHATBHON IeATETbHOCTHY IS
- (popmupoBaHUST HABBIKOB CUCTEMHOTO
BUACHUS POJIM U BHAYUMOCTHU




[Ipodeccrnonanshoe
BOCIIUTaHHE

[IpodeccronansHOE
BOCIIUTAHHE

Co3znanue yCcioBHi,
o0ecneynBaroIInX,
(dbopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KyJIbTYpPbl
MOKCKa HECTAaHAAPTHBIX HAYyYHO-
TEeXHUYECKUX/TIPAKTHUECKUX
penieHnil, KpUTHIECKOTo
OTHOILIEHUS K UCCIIEI0OBAaHUAM
JKeHay4Horo Tojika (B19)

Co3znanue ycioBHi,
o0ecrnevnBaroIInX,
(dhopMUpOBaHHE CIOCOOHOCTH H
CTpeMJICHHS CTIeI0BaTh B
npoQeCcCuu HopMaMm TMOBEICHUS,
00ecreurBaIUM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOU AESITENILHOCTH U
HeciyxeOHoro nosenaeHus (B21)

BbIOpaHHOM Npodeccruu B COLMATIBHO-
HSKOHOMUYECKUX OTHOLICHUSX 4Yepe3
KOHTEKCTHOE 00y4eHue
1.Mcnonp30BaHnE BOCIIUTATENIBHOTO
MOTEHIMAaJa JUCIUIUINH/TIPAKTUK
«HayuHo-uccnenoBarenbckas pabotay,
«IIpoextHas npaxkTuka», «Hay4yHnslii
CeMHUHap» JUIS:

- (hopMupoOBaHMS TOHUMAHUS
OCHOBHBIX IPUHLIUIIOB U CIIOCOOOB
HAYYHOT'O TIO3HAHMSI MUPA, Pa3BUTHUS
UCCIIEIOBATENIbCKUX KayeCTB
CTYJEHTOB IIOCPEACTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIBCKIE
MIPOEKTHI M0 00JIACTSIM HAyUHBIX
nccnenaoanuil. 2.Mcrnons3oBanue
BOCIIMTATEIBHOIO NOTEHIIMAIIA
nuctumind "Meropus Hayku U
unxenepun", "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KOMMyHuKanuu'", "BBeaenue B
cnenuaibHoCTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunblil cemunap" jis:

- (hopMupoBaHHs CIOCOOHOCTH
OTIENATh HACTOSALIUE HAyUHbIE
UCCIJIEIOBaHMsI OT JDKEHAYYHBIX
MIOCPEACTBOM IIPOBEEHUS CO
CTYZICHTaMH 3aHATUH U PErYJISIPHBIX
Oecen;

- (hopMupoOBaHHS KPUTHUECKOTO
MBIIJIEHUSI, yMEHHSI pacCMaTpuBaTh
pa3IMYHbIE UCCIIEIOBAHUS C
AKCIEPTHOM MO3UIIUU OCPEACTBOM
00CYX/IeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIIEIOBAHUM,
UCTOPUYECKHUX IPEAIOCHUIOK
MOSIBJICHHSI TE€X WJIA UHBIX OTKPBITHH H
TEOPUH.

1.Mcnonp30BaHnE BOCIIUTATENBHOTO
MOTEHIIUaja TUCIUTUINH
po(hecCHOHATBHOTO MOAYJIS ISt
pa3BUTHS HABBIKOB KOMMYHUKAIIUH,
KOMaHJTHOHM paOOThI U JTUACPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIILIEHMSI, CTPEMJICHUS CJIEI0BATh B
npodecCHOHANBHOM NesTENbHOCTH
HOpMaM IOBEJIEHUs, 00ECIIeUNBaIOIIUM
HPABCTBEHHBIN XapakTep TPYI0BOH
JeSITETLHOCTH U HECTYKeOHOTO
MOBE/ICHUS, OTBETCTBEHHOCTH 3a
MIPUHSTHIE PELICHUs YePe3 MOATOTOBKY




IPYMIIOBBIX KYPCOBBIX padoT U
MPAKTUYECKUX 3aJJaHUM, pelieHne
KEWCOB, MPOXO0XK/IEHUE MPAKTUK U
noarotoBky BKP.  2.Mcnonb3oBanue
BOCIIMTATEIBHOTO NOTEHIIMATIA
JTUCIUIUINH TPO(eCCUOHATILHOTO
MOJYJIS JUISL: - (popMUpOBaHUS
MIPOU3BOJCTBEHHOT'O KOJJIEKTUBH3MA B
XO0JIE COBMECTHOTO PEIICHUS KaK
MOJIETIbHBIX, TaK U IPAKTHUECKUX
3aJ1a4, a TaKXKe MyTeM MOAKPEIIICHUE
paloHaIbHO-TEXHOJIOTMYECKUX
HAaBBIKOB B3aUMOJIECTBUS B IPOEKTHOMN
JIeSITEIIbHOCTH SMOIIMOHATIbHBIM

3¢ (HeKToM YCIEenrHoro
B3aUMO/JICVCTBUSI, OLLYIIEHUEM POCTa
ob1ueit 3¢ dexTuBHOCTH TTPU
pacnpe/esieHny IPOeKTHBIX 3aja4 B
COOTBETCTBUH C CUIbHBIMU
KOMIIETEHTHOCTHBIMU U
SMOLIMOHAJILHBIMHU CBOMCTBAMU YJIEHOB
IIPOEKTHOM IPYMIIBL.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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2 Bropoit paznen 9-16 | 8/16/0 25 KH-16 | 3-VK-

V-
VK-6,
B-
YK-6

Umoeo 3a 7 Cemecmp 16/32/0 50
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* — COKpallleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcUMalbHBIX Oa/IoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

0O0o03Ha | Ilo1THOE HAMMEHOBAHME
YyeHue

KN KonTposb no uroram




I

| DK3aMeH

KAJIEHJAPHBIN IIJIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
7 Cemecmp 16 32 0
1-8 IlepBblii pa3ae 8 16 0
1-2 Tema 1 Bcero ayutopHbIX 4acoB
Hctopus Bompoca. TeopeTrueckoe 000CHOBaHUE CBOWCTB 2 | 4 [0
“neBoil”: MmaTepun Ownnaitn
0 | 0 | 0
3-4 Tema 2 Bcero ayutopHbIx 4acoB
Meramarepuansl ¢ OTPULIATEIBHBIM II0Ka3aTelIEM 2 | 4 | 0
npenomiieHusi CBOMCTBA MaTepUAIOB C OTPULATEIbHBIM Ownnaitn
OKa3aTelleM IPeIOMIICHHS. 0 |0 |0
5-6 Tema 3 Bcero ayiutopHbIX 4acoB
Cynepnun3zel. Matepuainsl ¢ 3ppexToM HEBUTUMOCTH 2 | 4 [0
Ownnaitn
0 |0 |0
7-8 Tema 4 Bcero aynuTopHbIX 4acoB
MeTtamarepuains! u ronorpadus. JIMH3bI U3 MeTaMaTepUaIoB 2 | 4 [0
JIOTHAJIM COBPEMEHHYIO ONITHUKY Omnnaitn
0 0 0
9-16 Bropoii paznen 8 16 0
9-12 Tema 5 Bcero ayiuTopHBIX 4acoB
“MoroIMHAPOBEIN MeTamaTepuan. MeTamatepuasbl B 4 | 8 | 0
JIa3€PHBIX CUCTEMAX Ownaitn
0 | 0 | 0
13-16 | Tema 6 Bcero ayutopHbIX 4acoB
Hcnonbs3oBaHne MeTamMaTepruagoB B BOEHHOM Jielie 4 | 8 [0
12 nenens TpynHocTu co3gaHust aOCOTOTHO HEBUIUMBIMBIX Ownnaitn
MOKPBHITHI B ONITUYECKOM JTUAINIa30He 0 0 0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OILIUIA:

Oo6o3na | [losiHOe HaMMeHOBaHMe
YyeHHue

2K DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
4( NHTEpaKkTUBHBIN CalT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIo HaIllpaBJICHUIO TIOATOTOBKHU (CHeI_[I/IaJ'IBHOCTI/I) npeaycMaTrpuBacTCa HCIIOJIb30BAHUSA B
y4eOHOM TIpollecCe AaKTHBHBIX W HWHTEPAKTHBHBIX (OpPM MpOBEACHUS 3aHATHH (KOMIIBIOTEPHBIX,
Mpe3eHTalH, pa300p KOHKPETHBIX 3aJad) B COUYETAHWU C BHEAYAUTOPHOH paboOTOH C IIEeNbIo
dhopMupoBaHHS U Pa3BUTHS MPOPECCHOHATHHBIX HABBIKOB CTYJIECHTOB. YacTh 3aHATHI MPOBOIUTCS B
WHTEPaKTUBHOU (opMme.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO AUCLUIUINHE 00eCIeUrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMA W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIETro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTpPOJII HX OCBOCHHS
IIpe/icTaBjIeHa B CIEAYIOLIEH Tabnuie:

Komnerenuus NHaukaTopbl 0CBOCHUA ATTECTAalMOHHOE MepPONpHUsATHE
(KII 1)

YK-1 3-VK-1 9, KH-8, KI-16
V-VK-1 9, KU-8, K1-16
B-VK-1 9, KH-8, KI-16

VK-3 3-VK-3 9, KU-8, K1-16
V-VK-3 9, KU-8, KI-16
B-YK-3 9, KU-8, K1-16

VK-6 V-VK-6 9, KU-8, K1-16
B-YK-6 9, KH-8, KI-16
3-VK-6 9, KU-8, K1-16

HIkanbl oneHKH 00pa3oBaTeNIbHbBIX 10CTHKEHUI

[Ikana Ka>kAOT0 KOHTPOJBHOTO MEPONPUSTHS JICKUT B mpeaenax oT 0 10 yCTaHOBICHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOYMTENbHO. MTOroBast arrecranus o AMCUUIUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsieT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIOJIHEHUHU
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas omeHKa BBICTABISETCSI B COOTBETCTBUHU CO CJIGI[yIOIJ.[CI’I IIKAJIOM:

Cymma Onenka no 4-ex Ouenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB OaJUIbHOM IIKaJe ECTS y4e0HOH TUCIUIUIHHEI

OleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIIEHTY, €CITH OH ITyOOKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C PAKTUKOM, UCTIONB3YET B
OTBETE MaTepual MOHOTpapUuIECKOi
JIUTEPATYPBI.

85-89

OHCHKa «XOPpOII0» BBICTABIACTCA

CTYJIEHTY, €CIIU OH TBEPAO 3HAET

75-84

Marepuall, rpaMOTHO U 110 CYHICCTBY

(whl@Y]ee)

70-74 4 — «xopouwio»




U3J1araer ero, He OMycKast
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOTIPOC.

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaTepuala,
33— HO HE YCBOWII €T0 JIETAICH, OIMyCKaeT
60-64 «Y00871eMEOPUMENLHOY E HETOYHOCTH, HEIOCTATOYHO PABHIIbHBIC
($opMyNIHUPOBKY, HAPYILICHUS
JIOTHYCCKOU IIOCJICAOBATCIIBHOCTH B
H3JI0KCHHUHU IPOTPaMMHOI'0 MaTcpuajia.

OleHKa «HEYTOBICTBOPUTEIHHOY
BBICTABIISIETCS CTYIEHTY, KOTOPBIi He
3HAET 3HAYUTEIbHOU YacTH
MIPOTPaMMHOTO MaTepuaia, JOMyCcKaeT
H 60 2- F CylllecTBeHHbIe ommnOKu. Kak npasuio,
1Ke «Hey00B81emBOPUMETbHOY OLICHKA «HEYJOBJIETBOPUTEIIBHO
CTaBUTCA CTYJICHTaM, KOTOPBIC HE MOT'YT
MPOAOILKHUTE 00ydeHue Oe3
JIOTIOJTHUTENTLHBIX 3aHATHH 110
COOTBETCTBYIONIEH AUCIUIIIIMHE.

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

OCHOBHAA JIMTEPATYPA:

1. OU b 87 Knaccuueckast anekTpoauHaMuka : yaeonoe nocobue, Cankr-IlerepOypr: Jlans, 2022
2. 39U C 78 OcHossl onTHkd : , Cankt-IletepOypr: Jlans, 2022

3. D1 b 23 DnexrpoMarHuTHbIE KpUCTALIbL. : , MockBa: ®usmariut, 2010

4. 537 A 91 DneKTpOMarHUTHBIE IPOLIECCHI B CPEJIE, HAHOIIJIA3MOHUKA U METaMaTePHabI : ,
Honronpyansiit: Uaremnnekt, 2012

5. DU 1183 OcHOBBI MAarHUTOONTHKY : yueOHOe Tocobue, E. A. [Iportacos, Mocksa: HUSY MUDU,
2009

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0ecrieyeHue He TpeOdyeTcst
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

1. CopnepkaHue MaHHOW TPOTPaMMBI TIPEACTABISECT COOO pa3BUTHE IMOyYeH "HBIX paHee
3HAaHWH B O0JACTH ONTHMKM M Ja3epHOW OUM3MKH. B Kypce HCIONB3yIOTCS OCHOBHBIE MOHSTHSA,
KOHLIETIINY, TPECTABIAIONINE CO00I NMPAaKTHYECKYI0 W TeOpeTHYeC Kyl 0a3zy, HEOOXOIUMYIO IS
MPaKTHYECKON NIesATEeNbHOCTH OakanaBpa. V3yueHHWe NMCHMIUIMHBI TO3BOJHT CTYAEH "TaM IIOJNyYHUTh
HOBBIE 3HAHUS O COBPEMEHHBIX HAIMPABICHUSX B (PU3UKE, KOHKPETHBIX TOCTHKEHUAX U IpoOIeMax.

2. Heobxomumo ycBoUTh HMH(pOpPMANMIO O (PU3MUECKUX NMPUHIMIIAX PaOOTHl YCTPOWUCTB Ha
OCHOBE CHUCTEM, UCIIONB3YIOIUX 3(dexT oTpunaTensHoro ko3 duienTa mpeIomMIcHus.

3. B cBoux pabortax Becenaro mokaszai, 4To € U | MOTYT OBITh OTPULATEIBHBIMH, €CIIH
AJIEKTPOHBI OYIyT JBUTATHCS MPOTHBOIOIOKHO CHIIaM, CO3/IaBAEMBIMH YJICKTPUIECKUM W MarHUTHBIM
nossiMu. Kakum 06pa3oM 3To MOKHO MTOKa3aTh HA IPHUMEPE MaTEMaTHYECKOr0 MasiTHUKA?

4. PaccmoTpuTe 3a7ady paclnpOCTpaHEHHs CBETa B Cpelle C OTPUIATENbHBIM IOKa3aTeleM
npenomienus. Kak OyzneT pacripoctpansiTes cBeT?

5. B kakux CyHIeCTBYIOIIUX YCTpOMcCTBax peanusyercs (pakT MPOTHUBOMOIOKHOCTU (ha30Boii
CKOpPOCTH M HalpaBJIeHUE TOTOKA YHEPTUU?

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TPEIIOJIABATEJIEM

JIto00onBITHO, HWCTOPHUS C MaTepUATaMHU-HEBUIAMMKAMH HaNpsSMYyI0 CBS3aHA C COBETCKHUMH
yaeHsiMu. B 2004 romy mnpesummym Poccuiickoil akageMuu HayK NPUCYAWI TOKTOPY (pu3mKo-
MaTemMaTHueckux Hayk Bukropy Becenaro cnenumanbHyro mpemuto uM. B. A. @oka 3a mukin padot
«OCHOBBI PJIEKTPOAMHAMUKH CPEJ] C OTPULIATEIBHBIM KO3(PPHUIIMEHTOM MPETOMICHHS.

Tem campiM BbICHIas HayyHash WHCTaHIMS Poccun HakoHel O(QUIMANTBHO MPHU3HANIA €ro
BOXHEHUIIYI0O pOIb B CO3JAaHMM TEOPETHYEeCKoro 0Oas3nca HOBOTO HAmpaBiIeHHs (PUINIECKUX
WCCIIEIOBAaHHH, B TIOCJICIHUE TO/IbI CTPEMHUTENILHO HAOUPAIOIEro 000POTHI BO BCEM MHPE.

B sTom nukie, Hayatom emie B cepeanne 60—x roaoB mponuioro Beka, B. Becenaro onnum u3
MEPBBIX 3aMHTEPECOBAJICS HEOOBIYHBIMU JICKTPOAMHAMUYECKUMH CBOMCTBAMH THIIOTETHUYECKUX CPEI,
XapaKTEPU3yEMbIX OJHOBPEMEHHO OTPHUIATEIHHBIMH 3HAYEHUSMH DJIEKTPUYECKOW M MarHUTHOMU
MIPOHHUIIAEMOCTEN, KOTOphle U ompenensioT koddduuuent npenomienusd. (CrnpaBeasuBOCTH pajH,
BIIpOYEM, CIEAyeT OTMETUTh, 4TO 3ajoiro a0 Becenmaro, eme B koHue 30—X, Ha HEOOBIYHBIE
ONTUYECKUE CBOWMCTBA TAaKUX CpeJ BIEpPBbIE OOpaTW BHHMAaHHUE B Psijie CBOMX PabOT KpymHEHImui
coBerckuil pusuk JI.M. Mannensiiram, a Takoke CuByxun u [lagomos

(OnTtuka u cnekrpockomnusa, T.3, ¢.308,1957) a B crathe Becemaro mpocto OTCyTCTBOBaJIU
CCBIJIKU Ha paHee MPOBEACHHbIE UCCIIEA0BaHNUA).

[TomoOHBIE CBOMCTBA MOTJIA OBITH TOJTHOCTHIO OOBSICHEHBI W OMHCAHBI TOJBKO B TOM CIIydae,
€CJIM TaKue BellecTBa 00J1a1al0T OTPULIATEIbHBIM 3HaUeHHEM KO3 (hULIEeHTa MPeTOMIICHHUS.

Becenaro npezackazan, yTo B MaTepuaiax ¢ OTpULaTeNbHBIM KO3()(DUIIMEHTOM MPETOMIICHUS



OIpeJICJIEHHbIE ONTUYECKHE SIBIEHUS OyIyT COBEpIIEHHO ApyruMu. M camoe mopasurenbHOe
U3 HUX pe(pakiusi — OTKIOHEHHE JIEKTPOMArHUTHOW BOJIHBI MPH MPOXOXKJICHUH TPAaHUIIBI pa3jiena
JBYX Cpel.

B HOpManpHBIX YyCJIOBHSX BOJIHA TOSABIIIETCS HA IIPOTHUBOIIOJIOKHOM CTOPOHE JIMHUH,
MPOXOAIIeH MepHeHAUKYISIPHO 3TON T'paHUIle (Tak Ha3bIBa€MOIl HOpMaJId K MOBepXHOCTH). OAHAKO
€CIIM OJJMH MaTepuall UMeeT MOJOKHUTEIbHbIN KOA(GUIMEHT NPEeIOMIIEHHs], a APYTrOol OTPULIATEIIbHBIH,
BOJIHA OyZeT MOSABIATHCS HA TOH K€ CTOPOHE HOPMAJIU K IIOBEPXHOCTH.

B cBoux paboTax COBETCKMI TEOPETHMK YTBEp)KAal, YTO SJIEKTPOJMHAMMKA BEILIECTB C
OTPULIATENILHBIM 3HAUEHHEM N JIOJDKHA INPEACTaBIATh HECOMHEHHBIH 0OLiepu3nuecKuil nHTepec u
BIIOJIHE JIOTUYHO [OMOJHATH KyJa Oojiee TMPHUBBIYHYI0 HaM JJIEKTPOAMHAMHUKY BEILIECTB C
IIOJIOYKUTEIIbHBIMU BEJIMYUHAMM.

1. HeobxomuMo JOHECTH 1O CTYACGHTOB, 4YTO KOHCTPYKIMHM YCTPOHCTB Ha OCHOBE
METOMAaTepHAaJIOB MPEACTABISAIOT COOON TEXHOJIOTMYECKH BEChMa CIIOXKHYIO CHCTEMY, COCTOSIIYIO
4acTO M3 MAacCHMBAa MUKPOCKOIHMYECKHX MEIHBIX MPOBOJIOYEK M KOJEYEK, MOMEIIEHHBIX B OCHOBY W3
CTEKJIOBOJIOKHA. [Ipum 3TOM, KOJIEUKM HMEIOT OTPHULATEIbHYI) MArHUTHYIO IPOHHUIIAEMOCTb, a
MIPOBOJIOYKH — OTPHULATENIBHYIO 3JEKTPUUECKYI0 NPOHMUIAEMOCTb, M OJlarojapst 3TOM XUTpoH
KOMOMHAIIMM 3JIEKTPUUYECKUX M MArHUTHBIX PE30HATOPOB SKCIEPUMEHTATOpaM YAaloch IOOUTHCS
CTOJIb HEOOBIYHOTO 3(h(heKTa — OTPUIIATETHHOTO MOKA3aTEsl PETOMIICHHUS N.

2. “JleBple Marepuajbl’ CpPaBHUTEIHHO HOBas O0JACTh HAyKH M TEXHHUKH, KOTOpas, B
HacCTOsIIee BpeMsl 3aHMMAaeT 3HAuMTEIbHOE MECTO B HOBEHIIMX pa3padOTKax B BHUJE KOHKPETHBIX
ycTpoicTB. Mnel, B KOTOPBIX MpeIaraloTcsl pa3indHble TprOOpHl U yCTPONCTBA HA OCHOBE 3THX
MarepuaigoB, OrpoMHoOe KojudyecTBO. OmHako B IiaHe peanu3anuu B Buaumond u MK-oGmactsax
CIEKTPa BO3HUKAIOT OOJIbIIKE TPYAHOCTH. B OCHOBHOM 3TO CBSI3aHO C HEOOXOAMMOCTBIO UMEThH JIETIO C
JIETASIMU CO3aBAEMbIX YCTPOUCTB, UMEIOIINX Pa3Mepbl MEHBIIIE AJTMHbI BOJHBI U3TyUCHHUS.

ABTOP(BI):

[Iporacos Eprenuii AnekcannpoBud, a.¢h.-M.H.,
npodeccop



