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AHHOTALMS

Kypc moctpoen Ha ocHoBe kiaccwueckoro ydeOnuka JILJI. Jlammay m E.M. Jludpmmna u
BKJIFOYAET M3JIOKEHUE MPUIIOKEHUSI KIIACCUUECKOU AJIEKTPOJUHAMUKHN U CTATUCTUYECKON MEXaHUKHU K
OIMMMCAHUIO BJICKTPOMAIrHUTHBIX SIBJICHUM B MAaKpOCKOIMMYCCKUX Cpcaax. N3noxenne u O6”I)CM
MaTrepuasa pacuuTaHbl Ha TOJATOTOBKY CHEIUATMCTOB, 3aHUMAIOIINXCS UCCIIEIOBATENHCKOM paboToM B
AKCTIEPUMEHTAJILHON U TEOPETUIECKON (hH3HUKE.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

HeJ’IL JAaHHOTO KypCa — MNO3HAKOMUTH CTYACHTOB C OCHOBHBIMHU IIOJIOXKCHUSAMU U METOAAMHU
KJ1aCCHUYECKOM QJICKTPOAUHAMHUKU KOHACHCUPOBAHHOI'O COCTOSHHA (BJ'ICKTpOI[I/IHaMI/IKI/I CIINTOIIHBIX
cpez[) B OGBGMG, HGO6XOI[I/IMOM AJI1 TIOHMMAaHUsT COBPCMCHHBIX HAYYHBIX PE3YJIbTATOB OTHOCAIIUXCA
Kak K COOCTBEHHO K QJICKTPOAUMHAMHKE, TaK H, Ooitee IIUPOKO, K (1)I/I3I/IK6 KOHACHCHUPOBAHHOI'O
COCTOsIHHA.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Y4eOHO-METOANYECKUN KOMILJIEKC MO0 MaKpPOCKOIWYECKOW AJICKTPOJMHAMUKE TpeIHa3HAYCH
JUISL CTYJIEHTOB.

3HaHUs, TOJy4YeHHbIC TPU H3YyUYEHUU Kypca, HEOOXOTUMBI MPAKTHUECKH BO BCEX OOJACTIX
COBpEMEHHOM (hM3UKH, CBS3aHHBIX C UCCIEOBAHUEM DIIEKTPHUECKUX U TEPMOJINHAMUYECKIX CBOWCTB
MAaKpOCKOIMYECKUX TeJ.

C apyroii CTOpOHBI, KypC MaKpPOCKOIMYECKOM 3IEKTPOJIMHAMUKH SIBJSIETCS 3aBEPIIAIOIIUM B
IUKIIE KYPCOB TEOPETHUECKON (PU3UKU, YUTAEMBIX CTyneHTaM VHCTUTYTa JIa3epHBIX U TUIA3MEHHBIX
texnonoruiit HUAY MUOU, nostomy Ajisi €ro OCBOCHHUSI MCIOJIb3YETCSl MPAKTUYECKU BECh apCeHal
3HaHUH ¥ HABBIKOB TI0 pa3jiesiaM TeOpeTUUeCKor (PU3MKH, n3ydyaeMbIM Ha 4-7 ceMecTpax.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETECHIHH:

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHII KOI[ N HAMMCHOBAHUC MHAUKATOPA NJOCTHIKCHUA

KOMIIETEHIINH
OIIK-1 [1] — CriocoGeH npuMeHSThH 3-OIIK-1 [1] — 3HaTh GyHIaMEHTAIBHBIC OCHOBBHI,
0a3oBble 3HaHUS B 001acTH (PU3HKO - | MOydeHHBbIE B 00JACTH €CTECTBEHHBIX M MAaTEMaTHYECKUX
MaTeMaTHYeCKUX U (MJIH) HayK.
€CTECTBEHHBIX HayK B cepe CBOCH V-OIIK-1 [1] — yMeTh UCTIOIB30BaTh HA MMPAKTUKE 0A30BBIC
poheCCHOHATIBHOMN IeATEIbHOCTH 3HAHUS, TIOJyUYECHHBIC B 00JIACTH €CTECTBECHHBIX H

MaTeMaTHYeCKUX HayK; MPUMEHSTH JJIs aHaJu3a U 00paboTKH
pe3yabTaToOB (U3UUECKUX IKCIIEPUMEHTOB.

B-OIIK-1 [1] — BmageTs HaBbIKaMH 000OIIEHUS, CHHTE3a U
aHayM3a 0a30BBIX 3HAHUH, MTOTYYCHHBIX B 00JIACTH
€CTECTBEHHBIX U MAaTEMATHYECKUX HAYK, BIIaJIETh HAYIHBIM
MHUPOBO33pEHUEM




[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M 0OBeKTamMu (00J1acTIMHU

3HaHU) PO eCCUOHATBHON AeSITENLHOCTH:

3apaua
npogeccuoHaIbLHOM
aesareabHoctu (3I1/1)

OCBOCHHE METOJIOB, a
TaK)Xe TEOPHUM U
MOJIEeNEH,
HCMOJIb3YEMBIX B
Hay4HbIX
HUCCIE0OBAaHUN

y4acTHe B IPOBEACHUU
¢busnvecKux

O0BeKT NiIn
00J1aCTH 3HAHUSA

Kox n HanMeHOBaHHe
npogdeccuoHaIbLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpodeccHOHANBHBIH
cranaapt-IIC, anaan3
OnbITA)

HAayYHO-UCCIEN0BATEIbCKUN

OMOJIOTHYCCKHUE
O00BEKTEI
pa3nTuYHON
OpraHu3aIuy,
HCTOYHUKHU
MOHU3HUPYIOIIUX
W3JIyYECHUIN

OHnoIOrnyYecKue
00BEKTHI

ITK-1 [1] - Coco6en
UCIIOJIb30BaTh
npogeccuoHaIbHbIE
3HAHUA U YMEHUS,
HOJY4YEeHHbIE IPU
OCBOEHUU MPOPUIBHBIX
(bU3NYEeCKUX TUCIUITINH

Ocnosanue:
[IpodeccronanbHbII
crannapt: 40.011

[TIK-2 [1] - Criocoben
MIPOBOJNTH HAYYHBIC

Kox n HaumeHoBanme
HHAUKATOPA
AOCTUKEHU S
npogdeccuoHaIbLHOM
KOMIEeTEeHI[UH

3-TIK-1[1] - 3HaTh
OCHOBHBIE (pr3HUeCKue
SIBIICHUS,
dyHIaMEHTAIbHBIC
MOHSITHS, 3aKOHBI U
TEOpHH (PU3HKH,
OCHOBHBIE METO/IbI
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
UCCIICIOBAaHHS, METO/IbI
U3MEPEHHS PA3TUYHbIX
(U3NYECKUX BEITUYHH ;
V-IIK-1[1] - ymets
pasbupatbcs B
buznyecKux MPUHIIMIAX,
UCTIOJIb3YEMBIX B
U3y4aeMbIX
CTIeTIATbHBIX
JTUCHUIUTHHAX, PEeLIaTh
duznyeckue 3a1a9u
MPUMEHUTENBHO K
U3y9aeMbIM
CHeIHaIbHBIM
TUCIUTUTAHAM |
MPUKIIATHBIM MTpoOIeMaM
Oyy1ieit
CHEIHNAIbHOCTH;
B-TIK-1[1] - Bnagets
METOJJaMU MPOBEACHUS
du3nUecKux n3MepeHuit
C OLICHKOU
MOTPEIIHOCTEN , a TAKKE
MeToaMu (PU3UYECKOTO
OTIMCAHUS TUTIOBBIX
npodeccuoHaNbHBIX
3a1a4 ¥ MHTEPIIPETAIIH
MOJTyYEHHBIX
pe3yabTaToB

3-11K-2[1] - 3HaTh
OCHOBHBIE COBPEMEHHBIE




HCCIEIOBAHMM 11O
3aJITaHHOM TeMaTHKe,
obpaboTka
TTOJTYYEHHBIX
pe3yabTaToOB Ha
COBPEMEHHOM YPOBHE

pa3IM4YHON
OpraHu3aluy,
HUCTOYHUKHU
MOHU3HUPYIOIINX
U3IIy4CHUI

UCCIICZIOBAHUS B
n30paHHOM obnacTu
9KCHEPUMEHTAIbHBIX U
(W) TeOpEeTUIECKUX
(buznueckux
HUCCIIETOBAHUHN C
IIOMOIIBIO COBPEMEHHOM
npuOopHoOi 6a3bl (B TOM
YHCIIe CI0XKHOTO
(uznueckoro
o0opyoBaHus) U
MH(OPMALIMOHHBIX
TEXHOJIOTHH ¢ y4yeToM
OTEYECTBEHHOTO H
3apy0ex)HOTOo OTbITa

OcHosanue:
[IpodeccrnonanpHbIN
cranzaapt: 40.011

METO/bI U CPEJICTBA
HAY4YHOTO MCCIICIOBAHNS,
COBPEMEHHYIO
puOopHYIo 06a3y (B TOM
YHCIIe CI0XKHOE
buznueckoe
o0opyaoBaHue);
TEOPETUIECKHE OCHOBBI U
0a30Bble MIPEICTABICHUS
HAYYHOTO MCCIIeIOBAHUS
B U30paHHOI o0sacTu
IKCIEPUMEHTAIBHBIX U
(MITM) TEOPETUYECKUX
duznyeckux
HCCJIeIOBaHUM,
OCHOBHEIC
3aKOHOMEPHOCTH
dbopMupoBaHus
pe3yiabTaToB
IKCIIEPUMEHTA ;
V-IIK-2[1] - ymeTtb
CaMOCTOSITENIFHO CTaBHUTh
KOHKPETHBIE 3a7a4n
HAYYHBIX UCCIICIOBAaHUN
B BBIOpaHHOMU 00J1acTH U
pemaTh UX ¢ TOMOIIBIO
COBPEMEHHOM
npuOOpHOi 0a3bl U
UH(GOPMAITMOHHBIX
TEXHOJIOTHM C
UCIIOJIb30BaHUEM
HOBEWIIIETO POCCUICKOTO
U 3apy0eXHOTO OIbITa;
YMETb TIPOBOJINTH
Hay4HbIE UCCIIEJIOBAHUS
B M30paHHOM 00JacTH
IKCIIEPUMEHTAITBHBIX
U(WIH) TEOPETUUECKUX
dusnueckux
WCCIICIOBAHUM,
aHAIU3HPOBATh
pe3yJIbTaT, NOJIYYEHHbIN
B XOJI€ POBEICHUS
IKCIEPUMEHTA;
OILICHUBATh U3MEHEHUS B
BBIOpaHHOU 00acTH,
CBSI3aHHBIE C HOBBIMHU
pa3paboTkamu, ¢
MOMOIIBIO
UH(POPMALIMOHHBIX
TEXHOJIOTHH C yU4eTOM
OTEYECTBEHHOTO U




3apy0e)HOTO OTbITA;
B-IIK-2[1] - BnageTh
HEoO0X0IMMon
nHpopmanyen u3
COBPEMEHHBIX
OTEYECTBEHHBIX U
3apyOexKHBIX
HMCTOYHUKOB B
n30paHHOi obacTu
HCCIIeIOBaHMs,
HABBIKAMU MPOBEACHUS
TEOPETUUECKHX,
9KCIIEPUMEHTAIBLHBIX U
MTPAKTUICCKHIX
UCCJICIOBAHUM C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
POTPAMMHBIX CPEJICTB,
WHHOBAIIMOHHBIX U
UH()OPMAITMOHHBIX
TEXHOJOT U, HAaBBIKAMU
paboThI CO CTaHIAPTHOM
U3MEPUTEIILHON
anmapaTypou u
9KCIIEPUMEHTAIbHBIMU
yCTaHOBKaMH, HaBBIKAMHU
paboThl HA COBPEMEHHOU
anmnaparype u
000pyI0OBaHUU ISt
BBITIOJTHCHHSI
buznueckux
HICCIEN0BAaHUHN C
PUMEHEHUEM
COBPEMEHHBIX
KOMIBIOTEPHBIX
TEXHOJIOTHI

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUATLJIAHBI

Hanpasienus/uienu
BOCITUTAHUA
[Ipodeccuonanshoe
BOCIITUTAHUC

3agauym BocriuTaHus (Kox)

Co3znanue ycioBui,
00ecIeYnBaronux,

(dbopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodeCcCHOHATBHBIN BHIOOD,
npodeccuoHanbHOE pa3BUTHE U
PO eCCUOHAIBHBIC PEIICHHS

(B18)

BocnurarensHbIN TOTEHITHAT
JMCIATIINH

Hcnoap30BaHue BOCIIUTATEILHOTO
MOTEeHIHAaNa JUCIUIIINH
npohecCHOHATEHOTO MOAYJIS ISt
(hopMHUpPOBaHUS Y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
MpoQeCCHOHAIBHOE PA3BUTHE
MOCPEACTBOM BBIOOpPA CTyIEHTaMHU
WHIWBUTyTbHBIX 00pa30BaTEIbHbIX
TPAeKTOPUI, OPraHU3alUU CUCTEMBbI
OOIIEHUSI MEXKIY BCEMU
y4aCTHHKaMH 00pa30BaTeIbHOTO




[Ipodeccrnonanshoe
BOCIIUTaHHE

Co3znanue yCcioBHH,
o0ecneynBaroIInX,
(dbopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KyJIbTYpPbl
MOKCKa HECTAaHAAPTHBIX HAYyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
penieHnil, KpUTHIECKOro
OTHOILEHUS K UCCIIEI0OBAaHUAM
JHKeHay4Horo Tojka (B19)

IpoLecca, B TOM YHCJIE ©
HCIIOJIb30BaHNEM HOBBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH.
1.Mcnonp30BaHnE BOCIUTATENBHOTO
MOTEHIMAaJa JUCIUTUINH/TIPAKTUK
«HayuHo-uccnenoBarenabckas
pabotay, «IIpoekTHas npakTHKay,
«HayuHb1i1 cemunap» 1uist:

- (hopMupoOBaHMS TOHUMAHUS
OCHOBHBIX IPUHLIUIIOB U CIIOCOOOB
HAy4YHOTO ITO3HAHUS MUPA, PA3BUTHUS
HCCIIEIOBATENIbCKUX KayeCTB
CTYJEHTOB IIOCPEACTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIBCKIE
MIPOEKTHI M0 00JIACTSIM HAyUHBIX
nccnenoanuil. 2.Mcrnons3oBanue
BOCIIMTATEIBHOIO NOTEHIIMAIIA
nuctumind "Meropus Hayku U
unxenepun", "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KOMMyHuKanuu'", "Beeaenue B
cnenuanbHocTh", "HayuHo-
ucclieioBaTenbseKas pabora”,
"Hayunblit cemunap" jis:

- (hopMupoBaHHs CIOCOOHOCTH
OTIENATh HACTOSALIUE HAyUYHbIE
HCCIJIEIOBAHMSI OT JDKEHAYYHBIX
MIOCPEACTBOM IIPOBEEHUS CO
CTYZICHTaMHM 3aHATUI U PErYJISIPHBIX
Oecen;

- (hopMupoOBaHHS KPUTHUECKOTO
MBIIJIEHHSI, yMEHHSI pacCMaTpuBaTh
pa3IMYHbIE UCCIIEIOBAHUS C
AKCIEPTHOM MO3UIIUU OCPEACTBOM
00CYX/IeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHUX IPEAIOCHUIOK
MOSIBJIICHUS T€X WU UHBIX OTKPBITUI
U TEOPUH.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN IUCIUATLINHBI

Paznensl y‘le6H0ﬁ JUCHUITIIMHBI, UX 06’LCM, CPOKH U3YUCHU U (pOpMLI KOHTPOJIA:




IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoThbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcuMaJdbHbI

0aJi1 3a pazgea™*

pasaena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUS

KoMIIeTeHIIN

7 Cemecmp

[TepBsIii pazgen

16/8/0

N
(9]

KN

1
o0

Bropoi1 paznen

9-16

16/8/0

25

KH-16

IK-1,
3-I1K-

V-
[1K-2,
B-
[1K-2

Umoeo 3a 7 Cemecmp

32/16/0

50




KonTpoJbubie 50 3 3-
MeponpusaTusi 3a 7 OIIK-
CemecTtp 1,

[1K-2,
B-
[1K-2

* — COKpaIlleHHOE HauMEHOBaHUEe (HOPMBI KOHTPOJISI
** — cyMMa MaKCHMAJBHBIX OaJUIOB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3a4eT U
(wnm) PK3aMeH

CoxparnieHre HauMEHOBaHUH (POPM TEKYIIIET0 KOHTPOJIS M aTTECTALlUH Pa3/iesIoB:

Oo6o03na | [losiHOe HaMMeHOBaHME

YyeHHe

KN KoHTposib 1o utoram

3 3auer

KAJIEHJIAPHBIN IIJIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U yac. , yac. yac.
7 Cemecmp 32 16 0

1-8 IlepBblii pa3ue 16 8 0

1 IInoTHOCTHL MUKPOTOKOB B BellecTBe MPH 00IbIIHX Bcero aynuTopHbIX 4acoB
4acToTax. YcpeaHeHHe MUKPOCKONIMYECKHX YPaBHEHHH. 3 | 2 | 0
OcHoBO# (heHOMEHOIOTHYECKOT0 MoX0aa Ownunaiin
MaKpO3JIEKTPOJUHAMUKHY SIBIISIETCS YCPETHEHHE 0 0 0
MUKPOCKOTIUYECKUX ypaBHeHM MakcBera. [TonpoOHo
MIPOBOJUTCS MPOIIEIypa YCPEIHEHUS BCEX HEOOXOTUMBIX
BBIpKEHUI, BKJIIOYAs TaK)Ke TUIOTHOCTH 3apsiia U TOKa.
Ocoboe BHUMaHUE yACISIETCS TAK Ha3bIBAEMBIM YCIOBHSIM
CIIMBKH, FPAHUYHBIM YCIOBUSIM MPU YCPEAHECHHUU.

2 Mukpockonuyeckoe onucanue nojs. JAmiekrpnueckas Bcero aynutopHbIX 4acoB
NPOHULAeMOCTh. YacTOTHAS M IPOCTPAHCTBEHHAS 3 | 2 | 0
AUcCHepcrU. Y PpaBHEHHS MAKPOCKONMYeCKOM Omnutaiin




3JIEKTPOAHUHAMMKH.
PaccmaTpuBaroTcst 0cOOEHHOCTH MUKPOCKOTTMYECKOTO
OIMMUCAHUA SJICKTPOMATrHUTHOI'O IOJI B BEILICCTBE. BBOI[I/ITCH
MOHATHE AUICKTPUUECKON MPOHHUIIAEMOCTH cpenbl. [Ipu
aHanmu3e (PyHKIMOHAIBHOTO MMOBEICHUS TUIIIEKTPUIECKON
MIPOHUIIAEMOCTH OOHAPYKUBAETCS €€ 3aBUCUMOCTh OT YacCTOThI
U paccMaTpUBAEMOI TOYKU MPOCTPAHCTBA - SBJICHHUE
nucrepcuu. Y CcpeaHEHHbIE ypaBHeHUsT MakcBeIlia
AOMOJHAKTCA MaTCPpHUAJIbHBIMU YPABHCHUAMUA, YTO ,[IaéT
MTOJTHBIA HA0Op ypaBHEHUN MaKPOCKOMTUYECKON
QJCKTPOJUMHAMMKH.

OpueHTanIMOHHASA U 1e(POPMALIMOHHAS TOJIAPU3AIUSA
BellecTBa. I PpekTUBHOE AelicTBYIOIIEE HA MOJIEKY.Iy B
noJe.

PaccmaTpuBaercs noBeieHUE AUDIEKTPUKOB BO BHELTHEM
anekTpudeckoM mnose. Oco0oe BHUMaHUE yIEIsIeTCs SBJICHUIO
MOJIIPU3ALIUY IUAJIEKTPUKA 3a CUET CMELLEHUS 3JIEKTPOHOB
(medopManmoHHas MOSIPU3AIKs) U 32 CUET pa3BOPOTa
JunoJiel (OpUeHTALIMOHHAS TOJSIPU3aLIns).

Bcero ayutopHbIX 4acoB

3 | 1 | 0

Omuiaiig

0 0 0

IIpoBoauMoOCTH METAJLI0B, MOJYIIPOBOAHUKOB,
Au3JIeKTpuKoOB. CknH-3¢dekT.

[IpoBoauTcs knaccudukaiys BEUeCTB 10 TUITY
MPOBOAMMOCTH. PaccMaTpuBaroTCs MPOBOJHUKH,
MUPOAIEKTPUKH (CETHETODIEKTPUKH ), MArHETUKH,
dbeppomarneTuku. J{s Kaxa0ro TUIA BEIIECTB IPOBOJIUTCS
MOIPOOHBIN aHAIN3 BO3MOXKHOCTHU CYIIECTBOBAHUS
AKIIEKTPUUECKUX U MATHUTHBIX MOJIEH BHYTPU U BHE BEIIECTBA,
IpaHUYHbIE YCIOBHS Ha TOBEPXHOCTH, a Takke 3PPEeKThI,
BO3HUKAIOIIKME HA TPAHULE COIPUKOCHOBEHHS BELIECTB
pa3IMYHBIX TUIIOB. PaccMaTpuBaeTcs NpUIOBEPXHOCTHOE
TEYEHUE TOKOB - CKHH-2((DEKT.

Bcero AYAUTOPHBIX YaCOB

3 | 1 |0

Omnu1aiig

0 0 0

CepxnpoBoanMocTb. YpaBHennsi ' mnu30ypra-Jlangay.
Iddexr xo03edcona.

[TonpoOHO paccmaTpuBaeTcs SIBJICHHE CBEPXIIPOBOIUMOCTH.
[TpoBoauTCS aHANMHM3 YCIOBHIA, JOMTYCKAIONMX BOSHUKHOBEHUE
3TOTO SIBJICHUS, BBIYUCIIAECTCS COOTBETCTBYIOIIAS IJIOTHOCTD
TOKa, a TAKXKC SABJICHUC BBITAJIKMUBAHUA ITOJIA HAPYIKY
CBEPXIPOBOAAIIUM 00pa3ioM - addekt Meiiccaepa. OTnenbHO
paccmarpuBaetcs 3pdext Jxo3edcona, BBOIUTCS MOHATHE
K03e(PCOHOBCKMX KOHTAaKTOB. PaccmarpuBaeTcs
(heHOMEHOJIOTHUEeCKast TEOPHS CBEPXITPOBOAMMOCTH, B paMKax
KOTOpO#i BeIBOASTCA ypaBHeHus [ un30ypra-Jlannay s
(ha30BbBIX MIEPEXO0B BTOPOTO NOPSIIKA.

Bcero AYAUTOPHBIX YaCOB

2 |1 [0

Omutaiig

0 0 0

DJIEKTPOMATHUTHBIE BOJIHBI B H30TPOIIHOM BelllecTBE U B
KpuCcTajiIe.

PaccmaTpuBaercs mporecc pacpocTpaHeHus
AJIEKTPOMATrHUTHBIX BOJIH B BEILIECTBE HA MMPUMEPE
M30TPOITHOTO BEIECTBA U KpUCTaiia. BRIBOIUTCS BhIpakeHHe
JUTSL TUCTIEPCUU - U3MEHEHHS YaCTOTHI DJIEKTPOMArHUTHOM
BOJIHBI 110 Mepe €€ paclpoCTPaHEHUs B ONPEAeIEHHOM
HAIpaBJICHUU B BEIIECTBE.

Bcero AYAUTOPHBIX YaCOB

2 |1 [0

Omnutaiig

0 0 0

9-16

Bropoii paznen

16 8 0




OTtpaxeHue U MpeJIOMJIEHHE BOJIH.

PaccmaTpuBaercs Moziesb MoIyOEeCKOHEYHOTO MPOCTPaHCTBA
IJI OIMUCAaHUSA TPpaHUYHBIX HBJ’IGHHﬁy NOBCPXHOCTHU BCIICCTBA.
Pe3ynpTaToM aHanusa yCiaoBUM CIIMBKA BHYTPEHHETO U
BHCIIHETO pemeHHﬁ Ha rpaHUulC CTAHOBUTCS MMOJTYYCHUC
Koa(uimenTa 3epKalbHOCTH, XapaKTEPU3YIOIIETO THIT
B33HMO,[I€IZCTBPIH SJICKTPOMAIrHUTHBIX BOJIH C TOBECPXHOCTBHIO
BELIECTBA.

Bcero ayiuTopHbIX 4acoB

3 |2 |0
Ouaiia
0 0 0

10-11 | Indpakuus peHTTEHOBCKHX JIy4Yeil B KpUCTaJIax. Bcero ayiuTopHBIX 4acoB
C TOYKM 3peHUS] MAKPOIJIEKTPOJIUHAMUKH, KPUCTAILIIBI 3 | 1 | 0
MIPEJICTABIISIOTCS CO00M TPEXMEPHYIO, IEPUOUYECKU Owunaiin
HEOJHOPOJIHYIO CTPYKTYypy. PactipocTpanenue 0 0 0
AJIEKTPOMAarHUTHOW BOJIHBI YEPE3 TAKOE BELIECTBO MPUBOJIUT K
sBieHUIo Audpakuun. PaccmarpuBaetcs 3a1ava o Audpakiuu
PEHTTEHOBCKUX JIyuel Ha KpUCTallax, OJy4HBIIas IIMPOKOE
MIPAKTUYECKOE TPUMEHEHNE B U3YUYEHNUHU CTPYKTYPbI
KpPHUCTAJIJIOB.

12 Paccesinue 371eKTPOMAarHMTHBIX BOJIH. Bcero ayutopHbIx 4acoB
PaccmarpuBaeTcs npouecc paccesiHus 3JIEKTPOMarHuTHBIX 2 | 1 | 0
BOJIH B U30TPOMHOM cpenie 6€3 U3MEHEHHS YaCTOTHI - Ownunaitn
paJieeBCKOE paccessHue. BeIBOaUTCS BeIpakeHUE 11 0 0 0
K03 dullMeHTa SKCTUHKIINY BEIIECTRA.

13 Iousipu3anoHHbIe MOTEPH IHEPrUH OBICTPOIl YACTHIIbI. Bcero aynutopHbIX 4acoB
O0pa3zoBanue nNpoaoJbLHBIX BOJIH. M31ydyenne BaBuiiosa- 2 |1 [0
Yepenkona. Omnnaitn
PaccmarpuBaeTcst paBHOMEPHO JIETSIIAsl YacTULA, ABMKYILIAACS | () 0 0
B cpezie. B mpeamnonoxxennn 0 6eCKOHEYHOCTH MTPOCTPAHCTBA
3a/1auyl pelaeTcs CUCTEMa YpaBHEHUN
MaKpO3JIEKTPOJUHAMUKY C IOMOIIBI0 MeTo1a Dypre.

[TonpoOHO BHIBOAUTCS U aHAIU3UPYETCS BHIPAKEHUE JIJIS
M3JIy4eHUS SJHEPTrUU 4acTULIEH HA €IMHUILY ITPOUIEHHOIO el
MyTH. J|eiCTBUTENIbHAS YaCTh MOJIYYEHHOTO BBIPAKEHUS
onuchIBaeT u3nyueHue Basunosa-YepeHkosa.

14 Topmo3Hoe u3iIydyeHue 3apsiia B BellecTBe. Bcero ayiutopHsIx 4acoB
PaccmarpuBaeTcs paBHOMEPHO JIeTsIIasl YaCTULIA, IBHKYIIASICA | 2 | 1 | 0
B cpene. B mpennonoskeHnn o 6ECKOHEYHOCTH MTPOCTPAHCTBA Ownunaitn
3a/1a4y pPelaeTcs CUCTEMA YPaBHEHUI 0 0 0
MaKpO3JIEKTPOJAMHAMUKY C IOMOLIBI0 MeToJa Dyphe.

ITonpoOHO BBIBOAMUTCS U aHAJIM3UPYETCS BHIPAYKEHUE NS
M3JIy4eHUs] SHEPTUY YacTUIIEH Ha €IMHUILY TPOUIEHHOIO el
myTH. MHUMas 4acTh MOJIYYEHHOI'O BBIPAXKEHUS ONUCHIBAET
TOPMO3HO€ M3TyUYEHHE.

15 IlepexoaHoe u3iry4enue. Bcero aytuTopHbIX 4acoB
OTaenbHO paccMaTpPUBAETCS 3a/1a4a O MPOXOKIACHUN 2 |1 [0
3apsKEHHON YaCTHUIbl Yepe3 PaHMIly COIPUKOCHOBEHUS ABYX | OHiaiiH
pa3IMYHBIX BELIECTB. 3a CUET TOTO, UTO ABE CPEJIbl UMEIOT 0 0 0
pa3Hble MOKa3aTeNN MPEIOMIICHHS, YacTuIa Oy et
UCIIBITHIBaTh CKAYOK NOTEHIIMANIA U TPOU3BOJUTH TaK
HA3bIBAEMOE MEPEXO/IHOE U3JIYUEHHUE.

16 IToHsiTHE 0 HEJIMHEHHBIX SIBJICHUAX B MAKPOCKONMYECKOM Bcero ayiuTopHbIX 4acoB

JIEKTPOAUHAMMUKE.
Besne paHeeC IIPpU paCCMOTPCHUU SJICKTPOMATrHUTHBIX SIBJICHUMN

2 |1 [0

Omutaiin




B CpeJie IPEIoarajach BO3MOKHOCTb YCPEAHUTD 0 0 0
MUKpPOCKOIUYECKHE YpaBHEHUSI MakcBeIia 3a CU€T cnaldbIx
BO3MO>KHBIX HEOJHOPOAHOCTEN U HU3KUX YACTOT U3MEHEHUS
BHEUTHHUX AJIEKTPOMAarHUTHBIX moseit. [Ipu BbIxoje 3a paMku
3TUX YCJIOBUH JIMHEAPU30BaHHASI MOJIENIb OKA3bIBACTCS
HerpuMeHUMOM. PaccMaTpBraroTcst B 00111eM BHJI€ OCHOBBI
HEJIMHEMHON MaKpO3JEKTPOIUHAMUKH.

CokpalleHHbIC HAUMEHOBAHUS OHJIAH OMIUA:

Oo6o03na | [Tos1HOe HanMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

1M [TOTHOTEKCTOBBIN MaTepual
11JI ITonHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainsl

AM AyJmo-marepualsl

I1p3 [Ipe3enTanmn

T Tectol

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEpUAJIbI
4@ M HTEepaKTUBHBINA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B  kypce  MakpOCKONMYECKOH  DJIEKTPOJAMHAMUKHA  MCIIOJIB3YIOTCS  TPaJUIMOHHBIE
00pa3oBaTeNbHbIE TEXHOIOTUH: JIEKIINU, CEMUHAPCKHUE 3aHATHS C pa300poM 3a/1ad ¥ IPUMEPOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIeUrnBAET MPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHNA TEKYUIETo,
pyOexKHOr0 U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTHHE.

CBsa3b Mexny (opMHUpPYEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHMS
NpeJCTaBJIeHA B ClIeAyIolIel Tabnuie:

KOMHeTeHHI/Iﬂ I/IHHHKQTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeponpusiTue
(KTI 1)

OIK-1 3-OIK-1 3, K-8, KU-16
V-OIIK-1 3, K-8, KI-16
B-OI1K-1 3, K-8, KU-16

TIK-1 3-TIK-1 3, K-8, KI-16
V-TIK-1 3, K-8, KI-16
B-TTK-1 3, K-8, KU-16

TIK-2 3-TIK-2 3, K-8, KI-16
V-IIK-2 3, K-8, KU-16
B-TTK-2 3, K-8, KU-16

Ixanbl oneHKU 00pa3oBaTeILHBIX JOCTHXKEHU




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. 91 b 28 CoopHUK 3a/1a4 110 JEKTPOJAMHAMHUKE U CIICIUATBLHON TEOPUH OTHOCUTEIBLHOCTH : , CaHKT-
[etepOypr: Jlans, 2021

2. OU T 33 Teoperuueckas puzuka T. 8 DnekTpoarHaMHKa CIUIONIHBIX cpex, : , 2005



3. 537 A47 CoopHHEK 33724 1O KIIACCUYECKON AJIEKTPOAUHAMUKE : yaeOHoe mocooue, A. . Anekcees ,
Cankr-IlerepOypr [u ap.]: Jlans, 2008

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 53 JI22 Teopetnueckas ¢puzuka T.8 DneKTpoInHaMHKa CIUIONMIHBIX cpe, , M.: ®uszmatiut, 2001
[MPOTPAMMHOE OBECITEYEHUE:

CrenanbHOE IporpaMMHOE oOecriedeHne He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHGI_II/IaJ'ILHOC MaTCPpHUAJIbHO-TCXHUYCCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYIEHTOB

MeToauueckre peKOMEHIaluu TI0 OCBOEHUIO TEOPETUUECKOI0 MaTepHaa.

Jlis ycmemrHoro M3y4eHus Kypca HEOOXOAMMO NPUIEPKUBATHCSA OMPEACICHHOW METOIUKH
3aHATHNA. OCHOBHOE YCJIOBHE yCII€Xa — CHUCTEMAaTUUYECKUE 3aHATHSI.

JUis yCHEeIIHOrO OCBOEHMS TEOPETUYECKOM 4acTu Kypca HEOOXOAMMO PEryJSIPHO HOCELIaTh
JeKIUU U BecTH KOHCHekT. [locie kakaod JEeKIuM ciaeayeT BHUMATEIbHO pa30upaTh JIEKIIMOHHBIH
MaTtepuan, MNpU4€M MpU HEOOXOIUMOCTHU CJEIyeT IMPOJENIbIBaTh HEKOTOPHIE JIOMOJHUTEIbHBIC
BBIKJIQJIKH, €CITU Takue ObLTM OCTABJICHBI JIEKTOPOM JJIsi CaMOCTOsITENbHON paboThl. [lepen Hauanom
KOKIOW JIEeKIIMM HMMEET CMBICI TMPOCMOTPETh KOHCIEKT, 4YTOObI yCBOGHHWE HOBOTO MaTepuana
MPOXOIWJIO Jydllle, TaK Kak B OOJBIIMHCTBE CIIy4aeB W3JIOKEHUE OIMUpAeTCs Ha MaTepual,
MPOYUTAHHBIN HA IPEIbIAYLIUX 3aHATUAX.

JIJ1st IOJTHOTO OCBOEHUSI Kypca HEIOCTaTOYHO M3y4aTh JIMIIb JICKIMOHHBIM MaTepual. B xozne
OCBOCHHA KypcCa CJICAYCT 4YHUTAaTb KHHUI'H, MPCAJIOXKCHHBIC B CIHHUCKC JIMTCpATypbl II0 KYPCY.
HacrositenbHO ~ peKOMEHAyeTCsT  TakKe  HCIOJIb30BaTh  JIUTEPATypy, OOO3HAUYEHHYIO  Kak
«JIOTIOJTHUTENbHASY, @ TaKXKe CAaMOCTOSITEIFHO WM C MOMOIIBI0 TpenojaBareisl UCKaTh U JPyTUe
uctoyHuk. [Ipu pabore ¢ muTepaTypoil moutu 0ecrosIe3HO TOJIBKO YUTAThH MPEATOKEHHBIH MaTeprall.
CrnenyeT mpojaensiBaTh BCe WM XOTS Obl OCHOBHBIE BBIKIAIKW. BaXHO OCO3HaBaTh, YTO TOJIBKO
CaMOCTOSITENILHO TPOJICTaHHbIE BBIKJIAJKA MPHUBOIAT K MOHMMaHWI0 MaTepuana. Bce, 4yTo ocranoch
HETIOHATHIM, CIIEAYET CIPOCUTH y MpernoaaBareis Ha Omkaiimem 3ansatun. Eciu nake nensli pazaen
OCTaJICS. HESICHBIM, 3TO HE IOKa3aTeslb BallMX CIIOCOOHOCTEW; CKOpee BCEro BBl €Ille He Hadalu
3aJaBaTh BOIPOCHl ceOe W JApyruM. A H3yYUTh TEOPETHUYECKYI0 (H3MKy Oe3 BONpPOCOB: 3auem?,
novyemy?, oTKyaa? — HEBO3MOXKHO. T0 ke KacaeTcsi U pazdopa JEKIHMOHHOTO MaTepHaa.



MeTtoauueckre peKOMEHIaluy AJIs HOATOTOBKY K CEMUHAPCKUM 3aHATHAM U PELICHUIO 3a/1a4.

IIporpaMMa Kypca M CEMECTPOBBIM KaJ€HJApHbI IUIAH COCTAaBJIEHBl TaK, 4YTO TEMBI
CEMUHApPCKUX 3aHATHM CIHEAyIT 3a Temamu Jiekuud. M mporpamMma Kypca, W CEMECTPOBBII
KaJIEHJAApHBIA IJIaH JIOCTYIHBI KaKJOMY CTYJEHTY Ha caiiTe y4eOHOro ympaBlIeHUs YHHBEpPCUTETA.
[loa-roToBUTBCS K OYEPEAHOMY CEMHHAPCKOMY 3aHSATHIO - 3TO, MHpPEXIe BCero, mpopadoTarhb
JEKIMOHHBII MaTepuan, COrJlacCHO METOAMYECKMM pEeKOMEHJIalusM, JaHHbIM Bblme. Bce
HEBBISICHEHHBIE BOIPOCHI TEOPUHM MOXKHO (M HY>KHO) 3a[aTh MPENOJIaBaTeIi0 B Hayauie CEMUHAPCKOTrO
3aHaTud. Ha ceMuHape, Kak MpaBuiio, pa3OuparoTcsi BONPOCHI M KAauyeCTBEHHBIC 33Jayu, JAIOIIHe
BO3MOKHOCTh OoJiee IIyOOKO MOCTHYb M3y4daeMblid paszzien kypca. Kpome Toro, Ha cemMuHape ydvar
IIpa-BUJIbHO CTaBUTh U PELIaTh 3a/Ja4yy, aHAJIU3UPOBaATh peuieHue 3anad. Ilo npoiineHHoN Ha ceMuHa-
pe TeMe naroTcs 3aJaud AJIs CaMOCTOSITENILHOTO (JOMAIIHET0) peleHHs. Y CBOEHHE Kypca BO MHOTOM
3aBHCUT OT OCMBICIICHHOTO BBIMIOJHEHMS JOMAIIHETO 33/JaHusi, BIYMYHMBOTO PEIICHHS OOJBIIOrO
KOJIMYECTBA 3ajiau.

[Ipu pemenun 3aga4 1eiaecooOpazHo PyKOBOJICTBOBATHCS CASAYIOLUIMMHU IIPaBUIAMH.

[Ipesxae Bcero Hy»HO XOPOLIO BHUKHYTh B YCIIOBHE 33/1a4H, 3alMCaTh KPATKO €€ yCJIO-BHE.

CnenyeT NPUKWHYTh, KaKHME€ OCHOBHBIE 3aKOHBI M YpPaBHEHHUS M B KaKHX MPUOIMKEHUSIX
CJIEyeT UCIIOJIB30BaTh U 3aIIMCaTh UX, I10CIIE YETO MONBITATHCS PELIUTD.

3anada 10JDKHA OBITH CHaYaja pelieHa B MaKCUMaJIbHO OOIIeM BUJIE.

[TomyuyuB pemieHue B oOIIeM BHJIE, HYKHO INPOBEPHUTH, MPABUIBHYIO JH OHO HMEET pas-
MEPHOCTb.

Ecnu 3T0 BO3MOXKHO, HCCIIEI0BaTh MOBEACHNE PEIICHUS B MPEAEIbHBIX CIy4yasx U U300pa3uTh
XapakTep U3yuyaeMou 3aBUCUMOCTHU TpaduyecKu.

Ecnu BO3MOXHO, IIPH MOJIyYEHUH TOTO WJIM MHOTO pe3yJibTaTa, CIeIyeT yKa3aTh I'PaHHIlbl ero
MIPUMEHUMOCTH.

Pemenne 3amauy mpuHeceT HaMOONBIIYIO MOJB3Yy TOJBKO B TOM Cllydae, €CIU BBl pelIaeTe
3aJjauu CaMOCTOATENbHO. PemuTh 3a1auy 0e3 momoru, 6e3 MoJCKa3Ku 4acTo ObIBaeT HENErKO U He
Bcerna ypaerci. Ho paxxke He yBeHYaBIIMECS YCIEXOM IIONBITKM HAWTH pELIEHHME, €CIM OHHM
MPEANPUHUMAIINCE JIOCTaTOYHO HACTOMYMBO, IPUHOCAT OIIYTUMYIO IOJIb3y, TaK KaK pa3BHUBAIOT
MBIIIJIEHUE U YKpemsitoT Bomto. He cremyer OOSTbCS HENPUBBIYHO JJIMHHBIX MaT€MaTUYECKUX
BBIKJIQ/IOK, T.K. MOJAOOHBIE «JIMHHBIE» 3a/aul NMPUOIMKEHbl K pealbHbIM 3a/adyaM, ¢ KOTOPBIMU BBI
MOXETE CTOJKHYTHCA B OyAyIlieM B HAYYHOU WJIU APYTor padore.

He cnenyer cMymarbes TeM, 4TO HEKOTOpBIE 3a7laud HE PEIIAloTCs «C Xoxy». JlocToBepHO
YCTaHOBJIEHO, YTO TMpOIIECC TBOpPYECTBA B OOJIACTHM TOYHBIX HayK (a pelleHue 3ajady ecTh BHUJ
TBOpYECTBA) MpOTEKaeT Mo cieayromeid cxeme. CHayana WAET MOATOTOBUTENbHAs CTaAMs, B XOJ€
KOTOpPOM yuYeHBbIi HAaCTOMYMBO HIIET pemieHue mnpoOineMbl. Ecam perienue HailTu He ymaercs u
npobiemMa OCTaBlieHa, HACTYIMAeT BTOpas cTaausa (CTaausi WHKyOaluMu) — Yy4YeHBIH HE AyMaeT o
npobiemMe W 3aHMMaeTcs JIpyruMu BompocamMu. OIHAKO B TOACO3HAHHM IPOJOKACTCS CKpBITas
paboTa MbICIIH, KOTOpas 4YacTO NPUBOAUT B KOHEYHOM HUTOr€ K TpPEThed CTaguM - BHE3AHOMY
03apEHUI0 U TOJy4YeHHIo Tpebyemoro pemieHus. HyxHo nMeTh B BUAY, UTO CTaAusl MHKyOaluu He
BO3HHUKAeT cama CO0OM - JJIsi TOro 4TOOBI MyCTUTh B XOJ MalluHy O€cCO3HATeIhbHOTO, HE0OXO0IuMa
HACTOWYMBasi MHTEHCUBHAsI pab0OTa B X0/1€ MOATOTOBUTEIBHOMN CTaIuH.

Pemenue 3amay, kak Mbl YK€ OTMEYalH, €CTh TAKXKE BUJ TBOPUECTBA U MOJUUHSIETCS TEM Ke
3aKOHOMEPHOCTSM, YTO M padoTa y4eHOro Haja Hay4HoOU mpobiemoii. [IpaBaa, B HEKOTOPBIX Cilydasix,
BTOpasi CTagusl - CTaJus WHKYOalMM - MOXKET OBbITh BBIpaXXEHAa HACTOJIBKO Ci1a00, 4YTO OCTaeTcs
HE3aMEYCHHOM.



W3 cka3aHHOrO BBITEKAET, YTO PELUEHHUE 33/1a4 HU B KOEM Cllydae He CJIeyeT OTKJIAJbIBaTh Ha
MOCJICAHUM Bedep Iepen 3aHATHSAMH, KaK, K COXaJICHHUIO, HEPEIKO IOCTYNAIOT CTYAEHTH.. B 3TOoM
cilydae 0ojee CIIOKHBIE M IPUTOM HauOosiee COAEp/KATeNbHbIC M IOJIE3HBIE 3a7aud 3aBEJOMO HE
MOTYT OBITh PEIIEHBI.

Hapn 3amanHbIME «Ha TOM» 3aJadyaMH HaJ0 HaYMHATh JyMaTh KaK MOXHO paHblIe, CO3/1aBas
YCIIOBHS JJIsl peaM3aluy CTauU UHKYOAI1H.

B pexkomenyeMbix cOOpHMKax 3aj1ad, B pa3zeiie, KOTOPbI clieyeT 3a OTBETaMM, COAEPIKATCs
yKa3aHHUs K peleHuio Oosiee TpyAHBIX 3agad. OOpamaThCsi K HUM HYXKHO JIMIIB IOCTE TOro, Kak
HECKOJIBKO MOMBITOK PELIUTH 3a/1auy HE IPUBEIYT K YCIEXY.

MeToaudeckie peKOMEHIANH JJIsl TOJITOTOBKU K KOHTPOJIBHBIM U TIPOBEPOUHBIM pabOTaM.

KonTponbHble pabOThIl TPOBOAATCS JMJIS TIPOBEPKU KadecTBa YCBOCHHUS Marepuala H
BBITIOJTHEHUS JIOMAIIHUX 3a7aHuid cTyaeHTaMu. OHM OCHOBBIBAIOTCS CTPOrO Ha MPOHICHHOM MaTe-
puasie M HE BBIXOAAT 3a pPaMKH H3araemMoro Kypca. CBOEBpeMEHHOE H3yu€HHUE JIEKIIMOHHBIX
MaTEpHUaIOB U BHINOJHEHUE IOMAIHUX 33JaHUN TapaHTUPYET YCIEIIHOE BBIMOJIHEHUE KOHTPOJIBbHBIX
U TpoBepoyHbIX pabor. IIpm MOArOTOBKE ClEAyeT PYKOBOJCTBOBATHCS — OOIICTIPUHATHIMU
YCTaHOBKAMH, T.€. TOBTOPUTh HM3YyUEHHBIM MaTepuaj, 3allOMHUTh OCHOBHBIE WJIEH, MPHUHIIHUIBI U
pe3ynbTathl Kypca. He crnemyeT mbITatbest «BbI3YOpPHUTH» MaTepHall, TOCTATOYHO MOHSATH M 3alIOMHUTH
JIOTUKY BBIBOJIa TeX WJIM HWHBIX PE3yJbTaTOB M PEUICHUS 3alad U OCO3HATh MX (U3NYECKUU H
MaTeMaTHYeCKUii CMBICI. [Ipy BBIMOJHEHWH KOHTPOJIBHOW WM MPOBEPOYHON PAOOTHI HEOOXOIUMO
3alMChIBATh BCE OCHOBHBIC IIard TPH PEIICHUW 33Ja4d, HE «IEePECKAKWBas» K KaKOMY-TO
MIPOMEXYTOYHOMY WJIM OKOHYATEIILHOMY pe3yJbTaTy 0e3 Kakux-Tu00 Ha TO (U3NYCCKUX WIH
MaTeMaTHYeCKUX 000CHOBaHUI.

Hukakux ocoObix TpeboBaHuii K odopmiieHHo padboT HeT. PaboTa nomkHa OBITH 3amycaHa Tak,
4yTOOBI OblIIa MOHATHA JIOTUKA peleHus 3aga4y. OKOHYATEeNbHbII OTBET HEOOXOAUMO BBIIETUTH KaKHM-
1160 cmocoOoOM Tak, YTOOBI MIPOBEPSIOIIEMY OBLIO MOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOJWYECKHE PEKOMEHIAIIMHA IS IIPEINIOJABATEJEN

[TpoBeneHMe MPAKTUIECKUX 3aHATUA U BBITIOJIHEHHE CAMOCTOSTEIBHBIX PaboT

CTyneHThl JOKHBI, MCTOIB3Ys MPOCITYIIAHHBIA Ha JIGKIUSX MaTepuas, HayuuTbCsS DPeIiaTh
3amauu 1o kypcy. CiemyeT UCIoNb30BaTh pa3iMyHbIe MPUEMbl BOBJICUEHHS CTY/ICHTOB B TBOPUYECKHIA
MIPOLIECC OCBOEHHUS Y4eOHOTo MaTepuaja: Olnpoc CTYACHTOB IO COJEPKaHUIO0 MPOUYUTAHHBIX JEKIUH,
BBI30B CTYACHTOB K JOCKE JUIsl PEIIeHUs TEKYIIUX 3aJad, CAMOCTOSTEIbHOE peIlIeHHE 3a7aud Co
CBEpPKOW MPOMEKYTOUHBIX U KOHEHYHOT'O PE3yJIbTaTOB PELICHUs, MOKa3 IMPEeno-IaBareiieM Ha JOCKe
pEIICHUs TUTIOBBIX 3a/1a4, CAMOCTOSTEIbHBIC PA0OTHI.

Opranu3zaiust KOHTPOJIs
KonTtponp 3HaHMil  oCylIecTBisieTcs W IYTeM  MPOBEIEHUS  KOHTPOJIBHBIX WM
CaMOCTOSITEIIBHBIX pa0OT C MOCIEAYIONMIEH TPOBEPKOIA.

Ha ocHoBaHuu 3THX PE3YJIbTATOB BBICTABJISACTCA BHYTpHCGMeCTPOBLIﬁ 3a4CT.

HpOBe,HeHI/Ie 3a4€TOB U 3K3aMCHOB



Jl1is norycka K aTTecTalii He0OXO0IMMO UMETh MOJIOKHUTEIbHBIC OIICHKU M0 KaXK10i TeMe. Bo
BpeMsl aTTECTAllMU CTYJCHT MOJTy4YaeT WHIUBUAYaTbHBIA OWIIET M TOTOBHT OTBETHl HA BOMPOCHI IO
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