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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 KOZ[ W HAMMCHOBAHUC MHAUKATOpA JOCTHIKCHUS

KOMIIETEeHIINU
OIIK-3 [1] — Cnocoben coctaBnsath U | 3-OIIK-3 [1] — 3HaTh cOBpeMeHHBIE CpECTBA NPEACTABICHUS
o(opMIIATh HayUYHbIE U (MITH) pe3yJIbTaTOB HAyYHO-TEXHUUECKOH JeSITeIbHOCTH, B TOM
TEXHUYECKHE (TEXHOJIIOTUYECKHE, qucie B (hopMe OTIETOB, MyOIMKAIUi, TPEe3CHTAIIHIHA,
MHHOBAI[MOHHBIE) OTUYETHI JIOKJIa/10B.
(myGnuKanuu, IpOEKThI) V-OIIK-3 [1] — YMeTh ucnonab30BaTh COBPEMEHHBIE CPEJICTBA

JUTSI IPE/ICTABIICHUS Pe3yIbTaTOB AEATEIbHOCTH, COCTABIISTh
1 0(OpMIIATH HAYYHBIE U (WJIH) TEXHHYECKUE
(TEXHOIOTHYECKHE, MHHOBAIIMOHBIC) OTYETHI (TTyOIUKAIINH,
IIPOEKTHI).

B-OIIK-3 [1] — BrageTs HaBbIKaMH MpeaCTaBICHUS
pE3yJIbTaTOB HAYYHO-TEXHUYECKON JAESITEILHOCTH C




OIIK-4 [1] — Cniocoben
OCYHIECTBIISATH COOp U 00pabOTKy
HAYYHO-TEXHUYECKOH U (UITHN)
TEXHOJIOTMUECKON HHPOPMAIUH [T
peuieHus: pyHIaMEeHTaIbHBIX U
MMPUKIAAHBIX 3a1a4

OIIK-5 [1] — CriocobGeH y4acTBOBaTh
B MIPOBEJICHUU (PyHIAMEHTAIBHBIX U
IMPUKIAAHBIX I/ICCHGI[OBaHI/Iﬁ nu
pa3paboTOK, CAMOCTOATEIBHO
OCBanBaTh HOBLIC TCOPCTUICCKUC, B
TOM YHCJIE MAaTEMaTHUECKUE, METObI
HCcCcIe0BaHuM U paboTaTh Ha
COBPEMEHHOM dKCIIEPUMEHTAIIBHOU
HAaY4YHO-UCCIIEI0OBATEIIbCKOM,
U3MEPUTENIbHO-AHATTUTUYECKON U
TEXHOJIOTMYECKOM armaparype

nyOuKanuii.

MCIIOJIb30BAHUEM COBPEMEHHBIX CPEACTB, OPUEHTUPYSICh HA
MOTPEOHOCTH ayIUTOPHH, B TOM YHUCII€ B JOPME OTUETOB,

3-OIIK-4 [1] — 3HaTh NPUHIIUIIBI, METOJIBI M CPEICTBA COOpa U
00paboOTKN HAyYHO-TEXHUYECKOM U (MJIN) TEXHOJIOTUYECKOM
UHpOpPMAaLIUK IS perieHust pyHIaMeHTaIbHbIX U
MIPUKIIATHBIX 337]a4 HA OCHOBE HH(POPMAIIMOHHON U
oubnmorpaduyeckoit KyJabTyphbl.
V-OIIK-4 [1] — YMeTh ocyiecTBIsATh cO0p U 00paboTKy
HAYYHO-TEXHUYECKON U (MJIM) TEXHOJIOTUYECKO
uH(bOopMaluu AJ1s peleHus] PyHIaMEHTATbHBIX U
NPUKJIAJHBIX 33/1a4 ¢ IPUMEHEHHEM HH()OPMaIIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA.
B-OIIK-4 [1] — Bnagets HaBbIKaMu cOopa, 00pabOTKH U
aHaJIM3a HayYHO-TEXHUYECKON U (WMJIM) TEXHOJIOTHUECKON
uHpOpMaLUK 715 perieHus pyH1aMeHTaIbHbIX U
MPUKIATHBIX 3a7a4

3-OIIK-5 [1] — 3HaTh COBpeMEHHBIE TEOPETHUECKHUE, B TOM
qlCJIe MAaTEMATUYECKUE, U DKCIIEPUMEHTAIILHBIE METOIbI
UCCJIEIOBaHUM JUIsl pelieHns NpodecCuoHaIbHBIX 3aay.
V-OIIK-5 [1] — YMeTh npuMeHsTh 3HaHUS B 001aCTH
MaTeMaTHKH, PU3UKU U IPYTUX HAyK B IpodecCHOHaIbHON
JESATEIILHOCTH, B TOM YHUCJIE [l IPOBEJICHUS HAYYHBIX U
MIPUKJIATHBIX UCCIEA0BAHUN, X HKCIIEPUMEHTAIBHOIO U
TEOPETUYECKOI0 U3YUEHHUS, YMETh CAMOCTOSATEIILHO
OCBaNBaTh HOBbIE TEOPETUYECKUE, B TOM UHUCIIE
MaTEMaTHYECKNE, METObI NCCIIEJOBAHHM.
B-OIIK-5 [1] — Bnaners HaBbIKaMH NPOBEICHUS
(byHIaMEHTaJIbHBIX U NPUKJIAJHBIX UCCIEIOBAHUN U
pa3paboToK, pabOTHl HA COBPEMEHHON IKCTIEPUMEHTAILHON
HAy4YHO-HCCIIEI0BATENIBCKON, U3MEPUTEIbHO-aHAITUTHYECKOU
Y TEXHOJIOTUYECKOM armaparype

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu W OOBeKTamu (00JacTIMHU

3HaHUI) MpodhecCUOHATBLHON IeATeTbHOCTH:

3anaya npodeccuOHATBLHOM
aesiteabHoctu (3I1I)

O0BeKT N
00J1aCTH 3HAHUSA

Hay‘{HO-I/ICCJ'Ie,Z[OBaTeJ'IBCKI/Iﬁ

Br160p METOIOB M TIOJIXO0B K
PELLICHHIO TOCTABICHHON HAyYHOM
po0OsieMbl, GopMyITHpPOBKa
MaTeMaTHYeCKON MOJIENHU SBIICHUS,
AHATUTUICCKUE W YUCIICHHBIC

Mogenu, METOIbI
U Cpe/ICTBa
(byHIaMEeHTaIbHBIX
Y TIPUKJIATHBIX
HUCCIIEJIOBAaHUN U

Koa m
HAUMEHOBaHHE
npogeccuoHaILHOM
KOMIIETEeHIINH;
OcHoBaHue
(mpogeccHOHAIBLHBIH
cranaapt-II1C,
aHAJIH3 ONbITA)

[TIK-1 [1] - Criocoben
MIPOBOJIUTH COOP,
aHaJIN3 HAy4HO-
TEXHUYECKOH
uHpopMau,

Kon un
HAHUMEHOBaHUe
HHIMKATOpPa
AOCTHKEHUS
npogdeccuoHaIbLHOM
KOMIIeTEeHIIUN

3-T1IK-1[1] - 3nate
crocoObI coopa,
aHaJIM3a HAy4IHO-
TEXHUYECKON
uHpopManu,




pacyeTsl

ydacTue B pa3paboTKe HOBBIX
QITOPUTMOB M KOMITBIOTEPHBIX
MPOrpaMM JJis HAy4YHO-
HCCIICIOBATEIIbCKUX M MPUKJIIATHBIX
1eneil BbIOOp METOMIOB U MOJX0/I0B
K PEILICHUIO MMOCTABIECHHON
Hay4YHOU MPOOIEeMBI,
(hopmMynTMpOBKa MaTEeMaTHIECKOM
MO/IETIH SIBJICHUS, aHATUTUYECKUE U
YHUCIICHHBIC PACUEThI CO3/IaHUC
MPOrpaMM U KOMILIIEKCOB
porpaMM Ha 0a3e cTaHIapTHBIX
MAKETOB JJIsl BBIMIOJIHEHUS PACUeTOB
B paMKaxX MaTeMaTHICeCKHX
MojieTiel, yuacTue B pa3paboTke
HOBBIX QJITOPUTMOB U
KOMITBIOTEPHBIX MPOTPaMM ISt
HAy4YHO-HCCIICIOBATEIIbCKUX U
MIPUKJIAIHBIX IeNIel TOArOTOBKA
JAHHBIX JUTsl COCTABIICHUSI 0030POB,
OTYETOB U HAYYHBIX IMyOIHKAIH,
ydacTUe BO BHEPCHUN
PE3yNbTATOB HCCIEAOBaHUN U
pa3paboTok

pa3paboToK B
obnacTtu
MaTeMaTHKH,
(bU3MKYN U IpYyTUX
€CTECTBEHHBIX U
COIIMAITBHO -
HKOHOMHUYECKUX
HayK I10
npopuism
MPEAMETHOMN
JesITeIbHOCTH B
HayKe, TeXHUKE,
TEXHOJIOTHSIX, a
TaKXke B cepax
HAYKOEMKOTO
MIPOU3BOJICTBA,
yIpaBJIeHUs U
OusHeca

MIPUPOIHBIE U
COlMaJIbHBIC
SIBIICHUS 1
TIPOIIECCHI,
00BEKTHI TEXHUKH,
TEXHOJIOTHH U
MIPOU3BO/JICTBA,
MOJICITTH, METOJIbI 1
cpeacTBa
dbyHIaMEHTATBHBIX
Y TIPUKITATHBIX
HUCCIIETOBAaHUN U
pa3paboToK B
oOnactu
MaTeMaTHKH,
GU3UKK 1 IpyTHX
€CTECTBEHHBIX U
COILIMAITbHO-
IKOHOMHYECKUX
HayK TI0
npodunsam
MPEIMETHOMN
JeSITeIbHOCTH B
HayKe, TEXHUKE,
TEXHOJIOTHSIX, a
TaKXke B cepax
HAYKOEMKOTO
MIPOU3BO/ICTBA,
yIpaBJICHUS U
OusHeca.

OTCYCCTBCHHOI'O U
3apyOeKHOTO OTBITA
M0 TEeMaTHKe
WCCIICIOBaHHS

OcHosanue:
[TpodeccrnonanbHbIM
cranaaprt: 25.049,
40.011, 40.044,
40.104

ITIK-2 [1] - Criocoben
BbIOUpATh U
PUMEHSTh
HE00X0anMOe
obopynoBaHue,
HHCTPYMEHTHI U
METO/IbI
WCCIICIOBAHUI TSI
peleHus 3a/1a4 B
n30paHHON
NpeMETHOM 001acTH

Ocnosanue:
[TpodeccuonanbHbIi
crangapt: 06.001,
25.049, 40.044

OTEUECTBEHHOTO U
3apyOeKHOTO OMBITA
0 TeMaTUKe
HCCTIe0BaHUS. |
V-TIK-1[1] - YmeTh
CHUHTE3UPOBATh U
aHAIIM3UPOBATH
Hay4YHO-
TEXHUYECKYIO
nH(pOpPMaLHUIO IO
TEMaTHKe
HCCTIe0BaHUS. ;
B-IIK-1[1] -
Bnaners HaBeIKaMu
cbopa, cuHTE3a U
aHaJM3a HAy4YHO-
TEXHUYECKON
uH(popMaluuy,
OTEUECTBEHHOTO U
3apyOeKHOTO OMBITA
0 TEeMaTUKe
HCCIIeI0OBaHUS.
3-1IK-2[1] - 3naTh
COBPEMEHHOE
o0opyoBaHue,
WHCTPYMEHTHI
METOIbI
HUCCIIEIOBAHUN JUIA
pelIeHus 3a/1a4 B
n30paHHOMN
MPEIMETHOU
00J1acTH. ;
V-IIK-2[1] - YmeTh
KPUTHUYCCKH
OLICHUBATb,
BBIOMpATh
o0opynoBaHus,
WHCTPYMEHTOB U
METOJIOB
HCCIIEIOBAaHUN B
n30paHHOMN
MPEIMETHOM
001acTH ;
B-IIK-2[1] -
Brnagets HaBbIKaMu
BbIOOpA U
MIPUMEHEHUS
obopyioBaHue,
WHCTPYMEHTHI U
METOIbI
WCCIIETIOBaHUM TSI
pelieHus 3a1a4 B




cOop u 00paboTKa HAYYHOH U
AHATUTUYECKON WH(OPMAIIUHU C
HCIOJIb30BAHUEM COBPEMEHHBIX
IIPOrpaMM, CPEJCTB U METO/I0B
BBIYHMCIUTENILHON MaTeMaTUKH,
KOMITBIOTEPHBIX U
MH(OPMALIMOHHBIX TEXHOJIOT U
ydacTue B IPOBEACHUN
TEOPETUYECKUX UCCIEIOBAHUM,
MOCTPOSHUH (PU3NYECKUX,
MaTeMaTHYECKUX U KOMITbIOTEPHBIX
MOJIENIEN U3yUaeMbIX MPOLIECCOB U
SBJICHHM, B IPOBEICHNUN
AQHAJTMTUYECKUX MCCIIEJOBAaHUN B
MPEAMETHON 00IacTH 1Mo TPOPIITIO
CHelUaTu3alNH;

TIPUPOJTHBIC U
colMagbHbIC
SIBIICHUS 1
MIPOLIECCHI,
00BEKTHI TEXHUKH,
TEXHOJIOTHH U
MIPOU3BO/JICTBA,
MOJIeTIH, METO/IbI 1
cpeacTBa
(yHIaMeHTaIbHBIX
Y TIPHUKJIATHBIX
HCCIIEIOBAHUM U
pa3paboToK B
obnacTtu
MaTeMaTHKH,
(bU3MKU ¥ IpyTUX
€CTCCTBCHHBIX U
COLIMATIbHO-
IKOHOMHYECKUX
HayK 10
npodusam
MPEIMETHOMU
JESATCIILHOCTH B
HayKe, TeXHUKE,
TEXHOJIOTHSIX, &
TaKxe B cepax
HayKOEMKOTO
MIPOU3BO/JICTBA,
yIpPaBICHUS U
OusHeca.

WUHHOBAIIMOHHBIA

[IpoBenenue GpyHIaMEHTATIBHBIX U
MIPUKJIATHBIX MAaTEMAaTUYECKUX U
(hU3MYECKUX HCCIEI0BaHUH,
HaIpaBJIEHHBIX HA PEIICHHE
WHKEHEPHBIX, TEXHUUYECKUX U
MH(POPMAIMOHHBIX 33]1a4

IIpuponHsie u
COLIMAJIbHBIE
SIBJICHUSA U
IIPOLIECCHI

ITIK-3 [1] - Ciocoben
MPUMEHSITh
YHUCIICHHBIC METO/TBI
pereHus
nuddepeHITnaTbHBIX
Y MHTETPATBHBIX
YpaBHEHUH IS
pa3IMYHbIX (PU3UKO-
TEXHUYECKUX 3a]1a4

OcHosanue:
[TpodeccrnonanbHbIi
cranaapt: 06.001,
25.049, 40.011,
40.044, 40.104

ITK-5 [1] - Criocoben
YIPaBJISTH
porpaMMaMu
OCBOCHHS HOBOU
NPOJYKIIUH U
TEXHOJIOTHH,
pas3pabartbIBaTh

P PEKTHBHYIO
CTpaTeTUIo

Ocnosanue:
[TpodeccrnonanbHbIM
cranaapt: 06.022,
40.011, 40.034

n30paHHON
MIPEAMETHOMN
o0macTH.

3-TIK-3[1] - 3nats
YHCIICHHBIE METObI
pelieHus
nuddepeHnaIbHbIX
Y MHTETPATbHBIX
YPaBHEHUH I
Pa3INYHbIX (PU3HKO-
TEXHUYECKUX 3a]1ay.

;
V-TIIK-3[1] - YmeTh
MIPUMEHSITh
YHUCJIEHHBIE METOIbI
pelieHus
muddepeHnnanbHbIX
Y MHTETPaJIbHBIX
YPaBHEHUN I
Pa3INyYHbIX (PU3HUKO-
TEXHUYECKUX 3a/1ay.;
B-IIK-3[1] -
Brnaners HaBbIKamMu
pelieHus
mddepeHnnanbHbIX
U MHTETPaJIbHBIX
ypaBHEHUH
YHUCJIEHHBIMU
METOJIaMU AJIs1
¢uzuko-
TEXHUUYECKUX 3a/1a4.

3-1IK-5[1] - 3nath
OCHOBHBIE€ METOJIbI U
TIPUHIIUIIBI
yIIpaBJICHUs
MporpaMMaMu
OCBOCHMS HOBOU
MPOIYKIUH U
TEXHOJIOTHH,
pa3pabaTbiBaTh
3pPEeKTUBHYIO
CTpaTeruio B cepe
cBOEH
npodeccroHanbHOM
JESITENIbHOCTH.
V-IIK-5[1] - YmeTh
HaxOJIUTh
ONTHUMAaJbHbIC
pelieHus mpu




neaarornyecKuil

IIpoBencHue
JIOTIOJTHUTENbHBIX/(PaKyJIbTaTUBHBIX
3aHATHUH 110 y4eOHBIM KypcaM,
CBSI3aHHBIMU C MATEMaTUYECKUM
MOJIEIUPOBAaHUEM (DPU3UYECKUX
IIPOLIECCOB

MPUPOIHEIE U
COlMaJIbHBIC
SIBIICHUS U
TIPOIIECCHI,
00BEKTHI TEXHUKH,
TEXHOJIOTHH U
MIPOU3BO/ICTBA,
MOJICTTH, METOJIbI 1
cpeacTBa
dbyHIaMEHTATBHBIX
Y TIPUKITATHBIX
HUCCIIEIOBAaHUN U
pa3paboToK B
oOnactu
MaTeMaTHKH,
(bU3HUKYT U IpYyTUX
€CTECTBEHHBIX U
COILIMAITbHO-
IKOHOMHYECKUX
HayK TI0
npodunsim
MPEIMETHOMN
JeSITeIbHOCTH B
HayKe, TeXHUKE,
TEXHOJIOTHSIX, a
TaKXke B cepax
HAYKOEMKOTO
MIPOU3BO/ICTBA,
yIpaBJICHUS U
OusHeca.

ITIK-12 [1] - Cnocoben
MPEroaaBaTh
CrieIHallbHbIC
MpEAMETHI B 00JIaCTH
MPUKJIAJHON U
byHIaMEHTATHHOU
bU3HKH.

OcHosanue:
[Tpodeccuonanbupiit
cranaapt: 01.003

OCBOCHMS HOBOU
MTPOTYKITUH H
TEXHOJIOTHH,
pa3zpabaThiBaTh
b PEKTUBHYIO
CTpaTeTHIo. ;
B-IIK-5[1] -
Bnaners HaBrIkaMu
HAXO0XICHUS
ONTHMAJTLHBIX
peLIeHui 1JIst
OCBOEHMS HOBOU
MIPOIYKIUH U
TEXHOJIOTHUH,
pa3pabaTbIBaTh
3¢ (eKTUBHYIO
CTpaTeTuto

3-1IK-12[1] - 3natb
OCHOBHBIE LIEJTN U
3a7a4H,
0COOCHHOCTH
COJIep>KaHus U
OpraHH3aIiH

1€ 1arOru4eCcKOro
IpoIecca Ha OCHOBE
KOMIIETEHTHOCTHOT'O
[M0IX0/1a; TICUXO0-
JIOTUYECKHE
0COOCHHOCTU
oOyuJaromuxcs,
0COOCHHOCTH
I1eIarOru4eCcKOro
B3aMMO/JCHCTBHS B
YCIIOBUSX
HM3MEHSIOIIETOCs
00pa3oBaTeNbHOTO
MIPOCTPAHCTBA. ;
V-IIK-12[1] - YmeTts
OpPTraHHU30BHIBATH
o0pa3oBaTeNnbHO-
BOCIIUTATEIIHHBIN
MpoLecc B
HM3MEHSIOIINXCSI
COLIMOKYJIBTYPHBIX
YCIIOBUSX;
MIPUMEHSTH
IICHXO0JIOTO-
MegaroruyecKue
3HAHUS B 00J1aCTH
oO1eit, mpuKIaIHON
1 pyHIaAMEHTAILHON




¢bu3uku.;
B-IIK-12[1] -
Bnaners HaBBIKAMH
TIpeTIoIaBaHMs
CIIEIUAJIBHBIX
MHUCLMILINH B 00-
JIACTH OOIIIEH,
MPUKIATHON U
(dbyHIaMeHTanbHON
(Gu3uKH.

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenun
BOCIIUTAHHS
[IpodeccuonanbHoe
BOCIIMTaHHE

[IpodeccuonanbHoe
BOCIIUTaHUEC

3agaym BocriuTaHus (Kox)

Co3znanue ycioBui,
00ecIeunBaronnx,
(dbopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodeCcCUOHATBHBIN BHIOOD,
npodeccuoHanbHOE Pa3BUTHE U
poeCCUOHAIBHBIC PEIICHHS
(B18)

Co3znanue ycioBui,
00ecIeYnBaronmx,
(dbopmHpoBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYJIBTYPbI
MOVCKa HECTAHAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHIECKUAX
pElIeHU, KPUTHYECKOTO
OTHOIIEHUS K UCCIICIOBAHUSM
mkeHay4yHoro Tonka (B19)

BocnurarenbHbIN TOTEHIIAAT
TUCLMILIIUH

Hcnonbs3oBaHne BOCIUTATENLHOTO
MOTEHLMaNa JTUCIUIINH
po(hecCHOHATEHOTO MOIYJIS IS
(GbopMHUPOBaHUSA y CTY/IC€HTOB
OTBETCTBEHHOCTH 32 CBOE
npodeccuoHanbHOE pa3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJCHTAaMHU
MHAUBUAYAIbHBIX 00pa30BaTENbHbBIX
TPAeKTOPUH, OPraHU3aluy CUCTEMbI
OOIIEHUsT MEXKy BCEMHU
y4acTHUKaMH 00pa30BaTEIILHOTO
mpolecca, B TOM YUCJe ¢
HCII0JIb30BAHUEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTH.
1.Mcnonb30BaHue BOCIUTATENHHOTO
MOTEHITATA TUCIUTUTAH/TIPAKTHK
«HayuHo-uccrenoBaTenbcKas
pabotay, «[IpoekTHas MpaKTHKaY,
«HayuHbIi1 cemuHap» 1UIs:

- popMuUpOBaHUS TOHUMAHUS
OCHOBHBIX MIPUHIIUIIOB B CITIOCOOOB
Hay4YHOTO IMO3HAHUS MUPA, PA3BUTHS
HCCIIEA0BATENIbCKUX KaUeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIbCKUE
MIPOEKTHI IO 00JIACTSAM HAYIHBIX
uccnenoBanuil. 2.Mcrnonbs3oBanue
BOCITUTATEIHLHOTO TIOTCHIIHAJIA
mucuuiuing "Mctopust Hayku u
unxenepun", "Kpurnueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KoMMyHukaiuu'", "BeeneHue B
cnenuaibHocTh", "HayuHo-
uccaeaoBarenbekas padora',
"Hayunblil cemunap" mis:

- popMUpOBaHUS CTIOCOOHOCTH
OTJIEISATh HACTOSIIME HAYUYHbIE




UCCJICTIOBAHMSI OT JDKCHAYIHBIX
MIOCPENICTBOM TPOBEIICHHS CO
CTYJCHTAMH 3aHITHIA U PETYISIPHBIX
Oecen;

- (hopMupOBaHHS KPUTHUECKOTO
MBIIUICHHS], YMEHUST pACCMAaTPHBATh
pas3IUYHbIE UCCIIEOBAHUS C
AKCIIEPTHOH TTO3UITUH ITOCPEICTBOM
00CYXIEHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHX MPEANOCHUIOK
TIOSIBJICHUS TE€X WJIM HHBIX OTKPBITHI
U TEOPUH.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN JUCIUATLINHBI

Pazgensl yqe6H0171 JUCIUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cymMMa MakCHMaJbHBIX OanioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H

(unn) 3K3aMeH

CoxpalieHne HaMMEHOBAaHUH (POPM TEKYILEr0 KOHTPOJIS U aTTECTALUH Pa3/AeiioB:

0O06o03Ha
YyeHue

ITo1HOE HAMMEHOBaHHE

KU1

KoHTposib 1o uroram

3

3auer

KAJIEHJIAPHBIN IVIAH

Tembl 3ansaTuii / Conepxanue

Jek.,
yac.

IIp./cem.
, yac.

JIaob.,
qac.

7 Cemecmp
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32

0

IlepBblii pa3ae

16

16

0

IInoTHOCTHL MMKPOTOKOB B BellecTBe NMPH 00/1bIIUX
4acToTax. YcpeaHeHne MUKPOCKONMYECKNX YPABHEHMI.
OcHOBOI1 (HeHOMEHOJIOTHYECKOTO MOIX0/1a
MaKpO3JIEKTPOJMHAMUKHY SIBIISIETCS YCPETHEHHE
MHUKPOCKOTIMYECKHX ypaBHeHuil MakcBemna. [Tonpoono
MIPOBOAMTCSA MPOLIEypa YCPEeIHEHUS BCEX HEOOXOIMMBIX
BBIPAYKEHUI, BKJIIOYasl TaK)Ke IUIOTHOCTH 3apsiia U TOKa.
Oco0oe BHMMaHUE yIeseTcsl TaK Ha3bIBAEMbIM YCIOBHSM
CILMBKH, TPAHUYHBIM YCIOBUAM IPU YCPEAHEHUH.

Bcero aytuTOpHBIX 4acoB

3 |3 | 0

Owntaiin

0 0 0

Muxkpockonuyeckoe onucanue moJst. JAmsiexkrpuyeckas
NMPOHUIIAEMOCTh. YacToTHAS U MPOCTPAHCTBEHHAS
AUCHEPCHHU. YPaBHEHHS MAaKPOCKONNYECKOM
3JIEKTPOAUHAMMKH.

PaccmaTpuBaroTcst 0c00EHHOCTH MUKPOCKOTIMYECKOTO
OMHCAaHMS JIEKTPOMArHUTHOTO TOJISI B BellecTBe. BBoauTCs
MOHSTHE JUAJIEKTPUUECKON MPOHUIIaeMOCTH cpenbl. [Tpu
aHaym3e (PyHKIIMOHAIBHOTO TIOBEICHUS TUAICKTPUUICCKOM
MIPOHUIIAEMOCTH OOHAPYKUBAETCS €€ 3aBUCMOCTh OT YacTOTHI
U paccMaTpUBAEMOM TOYKU MPOCTPAHCTBA - SBJIICHHUE
nucnepcuu. Y cpenHEHHbIE ypaBHeHUS MakcBelia
JOTIOJTHSIFOTCSI MAaTepUAIIbHBIMU YPaBHEHUSIMU, YTO JAET
MTOJTHBIA HA0Op ypaBHEHUH MaKpOCKOMTUYECKON
AJIEKTPOIMHAMHKH.

Bcero AYAUTOPHLBIX YaCOB

3 |3 |0

Ownutaiig

0 0 0

Opuenranuonnas u Ae)OpMaANMOHHAS MOJIAPU3ALUS
BellecTBa. I PekTUBHOE AelicTBYIOIEE HA MOJIEKY.Iy B
nouie.

PaccmaTpuBaeTcs noBeieHne AUAIEKTPUKOB BO BHEIITHEM
asieKTpuyeckoM nose. Ocoboe BHUMaHUE yAEISIETCS SIBICHUIO
MOJIIPU3ALIUU IUAJIEKTPUKA 3a CYET CMELLEHUS 3JIEKTPOHOB
(tedopmanvoHHas NOJISpU3ALMS) U 32 CUET pa3BOpPOTa
JUNosei (OpueHTaMOHHAs NOJIIpU3aLus).

Bcero AYAUTOPHLBIX YaCOB

3 |3 |0

Omutaiig

0 0 0

IIpoBoaAMMOCTH METAJJIOB, OJIYIIPOBOJIHUKOB,
audIeKTpuKkoB. CkuH-3¢dekT.

Bceero AYAUTOPHLBIX YaCOB

3 | 3 |0




[TpoBouTCs KIaccu(UKaus BEIECTB 10 TUITY
POBOANMOCTH. PaccMaTpuBaroTcst IpOBOAHUKH,
MUPOIJIEKTPUKHU (CErHETOIIEKTPUKH ), MATHETHKH,
dbeppomaraeTuky. [ KaXX0ro THHA BEMIECTB IPOBOAUTCS
NOPOOHBIN aHATN3 BO3MOXXHOCTH CYIIIECTBOBAHHS
KIICKTPHUUECKUX ¥ MarHUTHBIX TIOJICH BHYTPH U BHE BEI[ECTBA,
rpaHUYHbIC YCIIOBHUS HAa TOBEPXHOCTH, a TaKXe dPPEKTHI,
BO3HMKAIOIINE HA TPAHUIIE CONPUKOCHOBEHHS BEIIECCTB
pa3NUYHBIX THUIOB. PaccMaTpuBaeTcs NpUIIOBEPXHOCTHOE
TEUEHHE TOKOB - CKHH-2((DEKT.

Ownutaiig

0 0 0

5-6 CaepxnpoBoaumocTth. YpaBHenusi [ mu3oypra-Jlannay. Bcero ayiuTopHbIX 4acoB
dddexT dx03edcona. 2 | 2 | 0
[ToxpobHO paccMaTpuBaeTCst ABICHHE CBEPXIPOBOIMMOCTH. Omnutaiin
[TpoBoauTCs aHanU3 yCIOBHMA, JOMYCKAIOUIMX BOSHUKHOBEHUE | () 0 0
3TOTO SIBJIEHUS, BBIYUCIIAETCS COOTBETCTBYIOIIAS IJIOTHOCTD
TOKa, a TAK)Ke SIBJICHHE BBHITAIKUBAHUS TOJIST HAPYKY
CBEPXITPOBOASIIUM 00pa3iiom - addekt Meiiccaepa. OTnenpHO
paccmatrpuBaercs dddext Jxozedcona, BBOAUTCS TOHITHE
TK03e(pCOHOBCKMX KOHTAaKTOB. PaccmarpuBaercs
(heHoMeHoIornueckas Teopusi CBEPXIPOBOAUMOCTH, B paMKax
KOTOPOH BBIBOJATCS ypaBHeHUs [ uu30ypra-Jlanaay ams
(ha30BbIX EPEX0I0B BTOPOTO MOPSAIKA.

7-8 DJIEKTPOMATHUTHBIE BOJIHBI B H30TPOIIHOM BelllecTBe U B Bcero aynuTopHbIX 4acoB
KpHCTaJLIe. 2 | 2 | 0
PaccmaTpuBaercs nmpouecc pacupocTpaHeHus Omnutaiin
AJIEKTPOMArHUTHBIX BOJIH B BEIIECTBE HA IpUMEpe 0 0 0
M30TPOITHOTO BELIECTBA U KpUCTajla. BeIBOOUTCS BhIpa)keHHE
JUIS TUCTIEPCUU - U3MEHEHHUS YacTOThI DJIEKTPOMArHUTHOU
BOJIHBI 110 MEpPE €€ paclpOCTPAHEHUS B OIPECIEHHOM
HAIpPAaBJICHUU B BEIIECTBE.

9-16 Bropoii pazaea 16 16 0

9 OTtpaxkeHue U MpeJIOMJIEHUE BOJIH. Bcero ayauTopHbIX 4acoB
PaccmaTpuBaeTcs Moieih MOITyOSCKOHEUHOTO MMPOCTPAHCTBA 3 | 3 | 0
JUIS OMIMCAHUS TPAHUYHBIX SIBICHUIY MTOBEPXHOCTH BellecTBa. | OHiaiiH
Pe3ynbTatom aHanuza ycioBUil CIIMBKY BHYTPEHHETO U 0 0 0
BHEIIHETO PElICHUI Ha TPaHUIIe CTAHOBUTCS MOTYYCHHE
K03 pHIIMEHTa 3ePKATBHOCTH, XapaKTEPU3YIOIIETO THIT
B3aMMOJICHCTBUS 3JIEKTPOMATHUTHBIX BOJIH C TIOBEPXHOCTHIO
BELIECTBA.

10-11 | Indpakuusi peHTTeHOBCKHX JIy4ell B KPpHCTaJIax. Bcero aytuTopHBIX 4acoB
C ToukH 3peHusi MaKpO3IEKTPOAMHAMUKH, KPUCTAILIIBI 3 |3 [0
MPEJICTABISIOTCS CO00M TPEXMEPHYIO, IEPUOAUYECKU Omnunaiin
HEOJIHOPOJIHYIO CTPYKTYpy. Pacripoctpanenue 0 0 0
AIIEKTPOMArHUTHOW BOJIHBI Yepe3 TAKOE BEIECTBO MPUBOIUT K
SIBIICHUIO qudpakiuu. PaccMaTpuBaercs 3amava o nudpakiuuu
PEHTTEHOBCKHUX JTyueil Ha KpUCTaiaX, MOMyYHBIIAs IIMPOKOE
MPAaKTUYECKOE PUMEHEHHUE B U3YUYEHUH CTPYKTYPBI
KPHUCTAJIJIOB.

12 Paccesinne 3J1eKTPOMarHUTHHIX BOJIH. Bcero aynuropHbIx 4acoB

PaccmarpuBaeTtcs npouecc paccesiHusl 371€KTPOMAarHUTHBIX
BOJIH B U30TPOITHOM cpesie 0e3 N3MEHEHHUS YaCTOTHI -
paJieeBcKoe paccestHue. BoIBOAUTCS BbIpayKeHUE ISt

2 |2 [0
Oumntaiin
0 |0 | 0




Kod(hdUIlMeHTa SKCTHHKIINH BEIIECTRA.

13 [Moasipu3anMoHHbIE MOTEPH IHEPTUN OBICTPOH YACTHUIIBI. Bcero ayutopHbIx 4acoB
O0pa3oBaHue NpoaoJbLHBIX BOJIH. U3nydyenue BaBuiiosa- 2 |2 [0
Yepenkona. Ownnaitn
PaccmarpuBaeTcs paBHOMEPHO JieTsIIasl YaCTULIA, IBUXKYIIASICA | () 0 0
B cpene. B npennonoskeHnn o 6ECKOHEUHOCTH MTPOCTPAHCTBA
3a/1a4y pelaeTcs CUCTEMa yPaBHEHUN
MaKpO3JIEKTPOJAMHAMUKY C IOMOLIBI0 MeToga Dypre.

[TopoOHO BHIBOIUTCS U aHATTM3UPYETCS BBIPAKEHHUE IS
W3JIyYCHHS SHEPTUU YaCTULICH HA €IMHUILY TPOMACHHOTO €if
nmyTy. JlelicTBUTEIbHAS YACTh MOJIYYEHHOI'O BBIPAXKEHUS
onuckIBaeT nu3nydyeHue BaBunoBa-UepeHkona.

14 Topmo3Hoe u3iIydyeHue 3apsiia B BellecTBe. Bcero ayuTopHbIX 4acoB
PaccmarpuBaeTcst paBHOMEPHO JIETSIIAsl YaCTULA, ABMKYILIAACS | 2 | 2 | 0
B cpeze. B npeamnonoxxenun 0 6eCKOHEYHOCTH MTPOCTPAHCTBA Ownnaitn
3a/1auyl pelaeTcs CUCTEMa YpaBHEHUI 0 0 0
MaKpOIEKTPOANHAMUKY C IIOMOLIBI0 MeToJa Dyphe.

[TonpoOHO BHIBOAUTCS U aHAIM3UPYETCS BHIPAKEHUE JIJIS
M3JIy4EeHUS SJHEPTrUU 4acTULICH Ha €IMHUILY IIPOUIEHHOIO el
yTH. MHMMas 4acTh MOJIYYEHHOT'O BBIPAXKEHHSI ONHUCHIBAET
TOPMO3HOE M3JIyUYECHUE.

15 IIepexoaHnoe uzinyyenue. Bcero ayiuTopHBIX 4acoB
OTtnenpHO paccMaTpUBaeTCs 3aa4a O IPOXOKACHUN 2 |2 [0
3apsyKEHHOM YacTHIIbl YEpe3 TPAaHUIly CONPUKOCHOBEHMS IBYX | OHiaiiH
Pa3IMYHBIX BEUIECTB. 3a CYUET TOTO, UTO JIBE CPEJIbl UMEIOT 0 0 0
pasHble MoKa3aTeau MPeToMIICHHS, YacTHhIla Oy IeT
UCHBITHIBAaTh CKAYOK MOTEHLIMANA U IPOU3BOJUTH TaK
Ha3bIBAEMOE MEPEXOTHOE U3TYyUCHHUE.

16 IlonsiTHE 0 HEJIMHENHBIX ABJICHUAX B MAKPOCKONUYECKOM Bcero aytuTopHbIX 4acoB

3JIEKTPOAUHAMMKE.

Besne panee npu pacCMOTpPEHUH 3JIEKTPOMATHUTHBIX SIBJICHUN
B Cpelie Mpeoiaraiach BO3MOXKHOCTb YCPEAHUTh
MHUKPOCKOIMYECKHE YpaBHeHMs] MakcBesia 3a CYET cliadbix
BO3MO’KHBIX HEOJHOPOAHOCTEN U HU3KUX YACTOT U3MEHEHUS
BHEIIHUX JIEKTPOMArHuTHHIX nosieil. [Tpu BbIxoze 3a paMku
3TUX YCJIOBUH JIMHEAPU30BaHHAs MOJIEIIb OKA3bIBACTCS
HEeNpUMEHUMOM. PaccMaTpBuaroTCcst B 00IIEM BHJIE OCHOBBI
HEJIMHEHHON MaKpO3JIEKTPOAMHAMUKH.

2 | 2 | 0
Ouwuutaiia
0 0 0

CokpailieHHbIe HANMEHOBAHUST OHJIANH OTIIIHNA:

O06o3na | I[To1HOe HAaMMeHOBaHMe
YeHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI ITomHOTEKCTOBEIE JIEKIIUH
BM Buieo-maTepuainl

AM Aynno-Matepualibl

[Ip3 [IpezenTanuu

T Tectbl

5CM DJEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC HNHTEpaKkTUBHBIN CAUT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B  kypce  MakpOCKONMMYECKON  DJIEKTPOJMHAMUKHA  MCIOJB3YIOTCS  TPaJUIMOHHBIE
00pa3oBaTenbHbIE TEXHOIOTUH: JIEKIINH, CEMUHAPCKHUE 3aHATHA C pa300poM 3a/1ad ¥ IPUMEPOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeUnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB o0ydeHus (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSITHN TEKYUIETo,
pyOexKHOrO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexay (GOpPMUPYEMBIMH KOMIIETCHUIUSMU W (OpMaMHu KOHTPOJIS HMX OCBOCHHUSA
Mpe/ICTaBJIeHa B CIEAYIOICH Ta0uIiie:

KOMlIeTeHIII/Iﬂ I/IH)]HKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeponpmlTne
(KII 1)
OI1K-3 3-OI1K-3 3, KU-8, KU-16
V-OIK-3 3, KU-8, KU-16
B-OI1K-3 3, KU-8, KU-16
OITK-4 3-OI1K-4 3, KU-8, KU-16
V-OIIK-4 3, KU-8, KU-16
B-OITK-4 3, KU-8, K1-16
OIIK-5 3-OI1K-5 3, KU-8, KU-16
V-OIIK-5 3, KU-8, KU-16
B-OIIK-5 3, KU-8, KU-16
TK-1 3-TTK-1 3, KU-8, KU-16
V-IIK-1 3, KU-8, K1-16
B-TIK-1 3, KU-8, KU-16
MK-12 3-ITK-12 3, KU-8, KU-16
V-IIK-12 3, KI-8, KU-16
B-TIK-12 3, KU-8, K1-16
TIK-2 3-ITK-2 3, KU-8, KU-16
V-IIK-2 3, K1-8, KU-16
B-TIK-2 3, KU-8, KU-16
TK-3 3-1TK-3 3, KU-8, KU-16
V-IIK-3 3, KU-8, K1-16
B-TIK-3 3, KU-8, KU-16
TK-5 3-TTK-5 3, KU-8, KU-16
V-IIK-5 3, KU-8, K1-16
B-TIK-5 3, KU-8, KU-16

HIxkanbl oeHKH 00pa3oBaTeIbLHBIX JOCTHKEHU I

[lIxana KaXX70r0 KOHTPOJIBHOTO MEPONPHUSITHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MaKCUMaJILHOI'O Oajljla BKIIOYMTEIBLHO. MTorosas arrecranus II0 JHCIUILUIMHE ollcHMBaeTcsa 1o 100-
OayIbHOM IIKaJie U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.



Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0ayI0B 0aJUTbHOM TIKaJe ECTS y4eOHOM TUCIUIINHBI

OleHKa «OTIINYHO» BBICTABIISAETCS
CTYJIEHTY, €CIIH OH IIyOOKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepua,
HCUYEPIIBIBAOILE, [I0C/IEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C NPAKTUKOM, HCIIONL3YET B
OTBETE MaTepual MOHOTpapUuIECKO

JINTEPATYPBI.
85-89 B OlLIeHKa «XOPOII0» BBHICTABIIAECTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEP/IO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He TOMycCKas

D CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yI0BIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HAaHMS TOJILKO OCHOBHOTO Marepuasa,
3- HO HE YCBOWJI €ro JeTajei, 10mycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO NPaBHIIbHBIC
(bOpMyNIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BATeIbHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

OneHKa «HEYIOBICTBOPUTEIHLHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBI HE
3HAET 3HAYUTENILHON YacTu
IIPOrPaMMHOI0 MaTepuaa, JOMyCKaeT
H 60 2- F cyliecTBeHHbIe ommnoOKku. Kak npasuio,
1K «HEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YUYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 91 b 28 CoopHUK 3a/1a4 10 JEKTPOAMHAMHUKE U CIICIUATBLHON TEOPUU OTHOCUTEIBLHOCTH : , CaHKT-
[TerepOypr: Jlanp, 2021

2. 9N T 33 Teopernueckas pusuka T. 8§ DnekTpoarHaAMHUKa CIUIOMIHBIX cpef, : , 2005

3. 537 A47 COopHUK 3a7a4 10 KJIACCUYECKOHN AIEKTPOIMHAMUKE : yueOHoe mocooue, A. U. Anekcees ,
Cankrt-IletepOypr [u ap.]: Jlaas, 2008

JOITOJIHUTEJIbHA S JIMTEPATYPA:



1. 53 JI22 Teoperudeckas ¢usuka T.8 DnekTpoauHaMuKa CIUIOIIHBIX cpel, , M.: @usmatiurt, 2001
[MPOTPAMMHOE OBECITEYEHHUE:

CrnenuaibHOE TTpOorpaMMHOE o0ecriedeHue He TpedyeTcst

LMS 1 UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrenuaibHOE MaTepUAIbHO-TEXHUYECKOE o0ecieueHne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

MeTtoauueckre peKOMeH/1alliy TI0 OCBOCHHIO TEOPETUUECKOI0 MaTepuasa.

Jlig ycrnemHoro M3y4eHus Kypca HEOOXOAMMO NPUIEP>KUBATHCSA ONpPEACICHHOW METOIUKH
3aHATUH. OCHOBHOE YCJIOBHUE YCIIEXa — CUCTEMATUYECKHE 3aHATHUS.

JlJis yCHEemIHOTO OCBOECHHS TEOPETUYECKOM YacTh Kypca HEOOXOAMMO PETYISIPHO TMOCeuaTh
JEKIIUU W BeCTU KOHCTEKT. [locie KaKaoW JEeKIUH cleayeT BHUMATEIbHO pa30upaTh JIEKIIMOHHBIH
MaTepuan, NpUIEM TMPH HEOOXOIUMOCTH CIEIyeT MPOJCIBIBATE HEKOTOPHIE JIOTIOTHUTEIHHBIC
BBIKJIQJKH, €CJIM TaKue OBLIM OCTaBJICHBI JIEKTOPOM JUIS CaMOCTOSITeIbHON paboTel. [lepen Hauamom
KOKIOW JIEKIMM MMEET CMBICI IMPOCMOTPETh KOHCIEKT, 4YTOObI YCBOEHHE HOBOIO MaTepuana
MPOXOJIWJIO JIydllle, TaK Kak B OOJIbIIMHCTBE CIIy4aeB W3JIO)KEHHUE OIUpAeTCs Ha MaTepual,
MIPOYNUTAHHBIN Ha NPEIBIAYIIUX 3aHATHAX.

Jl1sl IOJTHOTO OCBOEHHMSI Kypca HEe0CTaTOYHO M3yuaTh JIMIIb JEKIMOHHBIN Marepuai. B xone
OCBOEHHUS Kypca ClEIyeT 4YUTaTb KHWIM, IPEAJIOKEHHbIE B CIHCKE JMTEpaTypsl IO Kypcy.
HacrosiTenbHO  peKOMEHAyeTCsl  TaKKe  HCIOJb30BAaTh  JHUTEpaTypy, OOO3HAUEHHYIO  Kak
«JIOTIOJIHUTEJIbHAS), a TAaKK€ CaMOCTOSATENbHO WJIM C NOMOUIbIO INPENOJaBaTeNsl UCKaTh U ApPYyTue
uctouHuku. [Tpu pabote ¢ nuTeparypoit moyTH O0ECroe3HO TOJIBKO YUTATh NPEIOKEHHBIA MaTepral.
CrnenyeTr mpopensiBaThb BCE WMJIM XOTS Obl OCHOBHBIE BBIKJIAIKU. BaXXHO OCO3HaBaTh, YTO TOJIBKO
CaMOCTOSITENIbHO TpOJIeJaHHbIE BBIKJIAJKA MPUBOIAT K NMOHMMaHUI0 MaTepuana. Bce, yTo ocrtanoch
HETOHATBIM, CIIEAyeT CIPOCUTh y MpenoaaBarens Ha Onwkaiimem 3anaTuu. Ecin nake nensiil pazaen
OCTaJICS. HESICHBIM, 3TO HE IOKa3aTeslb BallMX CIIOCOOHOCTEH; CKOpee BCero Bbl €Ille He Hadalu
3aaBaTh BOIPOCHl ceOe MU JpyruM. A H3y4YUTh TEOPETHUYECKYI0 (HU3UKY Oe3 BONpPOCOB: 3auem?,
nouemy?, oTKy1a? — HEBO3MOXKHO. To e KacaeTcs U pazdopa JeKIIMOHHOTO MaTepHasa.

Meroanueckue peKOMEHAALMH I TOATOTOBKY K CEMUHAPCKUM 3aHATHUAM U PEIICHUIO 33]1a4.
IIporpaMmma Kypca W CEMECTPOBBIM KAJICHIAPHBIM IUIAH COCTAaBJICHBI TaK, YTO TEMBI
CEMUHApPCKHUX 3aHATHM CIHEOyIT 3a Temamu Jiekuud. UM mporpamMma Kypca, M CEMECTPOBBII
KaJIeHJapHbIH IUIaH JOCTYIHbI Ka)KJOMY CTYJIEHTY Ha caiiTe y4yeOHOro yIpaBJiCHUs YHUBEPCUTETA.
[lon-roroBUThCA K OYEpPEIHOMY CEMHUHApCKOMY 3aHATHUIO - 3TO, IpPEXAE BCEro, mnpopadoTarb
JEKUMOHHBI MaTepual, COIJIaCHO METOAMYECKMM pEKOMEHJauusM, JaHHbIM Bblle. Bce



HEBBIICHEHHBIE BOIPOCHI TEOPUU MOKHO (M HYKHO) 33/1aTh MPEMNOAABATENI0 B Hayale CEeMMHAPCKOTO
3aHATHs. Ha cemmHape, Kak NpaBHJIO, pa3OMparOTCs BOMPOCHl M KAueCTBEHHBIEC 33/1a4M, JAIOIINE
BO3MOXKHOCTb OoJiee TNyOOKO MOCTHMYb M3y4yaeMbli pasgen Kypca. Kpome Toro, Ha ceMuHape ydar
Mpa-BUJIBHO CTaBUTh U PellIaTh 3a/1a4y, aHAJIU3UPOBaTh pelleHue 3anad. [lo nmpoiigeHHol Ha ceMuHa-
pe TeMe naroTcs 3aJaud AJIs CaMOCTOSITENILHOTO (JOMAIIHET0) pelieHus. Y CBOEHHE Kypca BO MHOTOM
3aBUCUT OT OCMBICIIEHHOTO BBINOJHEHHS JIOMAIIHEro 3aJaHusi, BIYMYHMBOI'O pELICHHs OOJIBLIOro
KOJIMYECTBA 3ajad.

ITpu pemenuu 3aaa4 1eaecoo0pa3HO PyKOBOACTBOBATHCS CIEAYIOIIMMU MPaBUIIaMU.

IIpexae Bcero HyHO XOpPOLIO BHUKHYTh B YCJIOBHE 3a/1a4uy, 3alIMCaTh KPATKO €€ yCJIO-BHE.

Crnenyer NpUKUHYTh, KaKh€ OCHOBHBIE 3aKOHbI M YpaBHEHHMS M B KaKUX HPUOIMKECHUSIX
CJIeyeT UCIOJIb30BaTh U 3aIUCaTh UX, 10CJIE YETO MONBITAThCS PELIUTD.

3amada qoyKHA OBITH CHavYasla perieHa B MaKCUMaIbHO OOIIEeM BHUJIE.

[TonyuuB pemieHne B 0OLIEM BUJIE, HYXHO MPOBEPUThH, MPABWIBHYIO JIU OHO HMEET pas-
MEPHOCTb.

Ecnu 5T0 BO3MOKHO, UCCIIEI0BATh MTOBEICHUE PEIICHUS B MPEAEIbHBIX CIydasX U U300pa3uTh
XapakTep U3yyaeMoi 3aBUCUMOCTHU I'papruecKy.

Ecnn BO3MOKHO, TP MOJIyYEHUN TOTO WJIM MHOTO PE3yJIbTaTa, CIeIyeT yKa3aTb IPaHUIbl €To
MIPUMEHUMOCTH.

Pemenue 3amau mpuHeceT HaWOONBIIYIO MOJB3Y TOJIBKO B TOM CIIydae, €CJIM BBl peIIaeTe
3aJjaui CaMOCTOATENbHO. PemuTh 3a1a4uy 0e3 momoru, 0e3 MoJCKa3Kh 4acTo OBIBaeT HENETKO U He
Bcerna ypaercsi. Ho paxke He yBeHYaBIIMECS YCIEXOM IIONBITKM HAWTH pELIeHHE, €CIIM OHHM
MpeANPUHUMAIIUCH JIOCTATOYHO HACTOMYMBO, MPUHOCHT OIIYyTUMYIO IOJIb3y, TaK Kak pa3BHUBAIOT
MBILIUIEHUE U YKpemsiioT Boito. He criemyer 0osTbCs HENPHUBBIYHO JUIMHHBIX MaTeMaTHYECKHX
BBIKJIQJIOK, T.K. IOJOOHBIE <«JUIMHHBIE» 33Ja4l NPUOIMKEHBl K peajbHbIM 3a7ayaM, ¢ KOTOPbIMU BbI
MOJKETE CTOJKHYThCS B OyIyllieM B HAyYHOH MJIM IpyTroil padoTe.

He cnenyer cMymarbcs Te€M, 4TO HEKOTOPBIE 3a7aud HE PEIIAIOTCA «C Xoxy». JlocToBEpHO
YCTAQHOBJICHO, YTO IPOLIECC TBOpYECTBa B OOJIACTM TOYHBIX HayK (a pelieHue 3a7ady ecTh BHJ
TBOPYECTBA) IPOTEKAET IO ciexnyrone cxeme. CHadanga MAET NOJArOTOBUTENbHAs CTagus, B XOJE
KOTOpPOM yuY€HBbI HACTOMYMBO HILET penieHue npobseMbl. Ecinu perieHue HalTh He ynaercs U
npoOjieMa OCTaBlieHA, HACTYIMaeT BTopas cTaaus (CTaausi MHKYOAalMM) — YYEHBIM HE JyMaeT O
npobiieMe M 3aHUMaeTcss ApyrumMu Bompocamu. OAHAKO B TOJCO3HAHUM MPOAOJKAETCS CKpBITas
paboTa MbICIH, KOTOpas 4acTO HPUBOAUT B KOHEYHOM HUTOre€ K TPEThEH CTaauM - BHE3AIHOMY
03apeHMIO U TMOoJydyeHUuto TpeOyemoro pemeHus. HyXHO uMeTs B BHUIY, YTO CTaJusl MHKyOaluu He
BO3HHMKaeT caMa co0o0il - A TOro 4ToObl MyCTUTh B XOJ MAalIMHY O€cco3HaTeIbHOro, HeoOXoanMa
HacTOIUMBas HHTEHCHBHAsA paboTa B X0J1€ MOATOTOBUTEIHHON CTAINH.

Pemenue 3amay, kKak Mbl YK€ OTMEYalH, €CTh TAKXKE BUJ TBOPUECTBA U MOJUUHSETCSA TEM KE
3aKOHOMEPHOCTSIM, YTO M padoTa y4eHOro HaJa Hay4dHOU mpobiemoii. [IpaBaa, B HEKOTOPHIX Cilydasix,
BTOpas CTagusl - CTaaus HMHKYOalMu - MOXET ObITh BbIpaK€Ha HACTOJIBKO CJIad0, YTO OCTaeTcs
HE3aMEYEHHOM.

W3 cka3aHHOrO BBITEKAET, YTO PEIIEHHUE 33a/1a4 HU B KOEM ClIydae He CJIeLyeT OTKJIAIbIBaTh Ha
MOCJICAHUM Bedep Iepel 3aHATHAMH, KaK, K COXKAJICHHUIO, HEPEIKO IMOCTYNAKT CTYyAEHTH.. B sToM
cilyyae 0oJjiee CIIOKHbIE M NPUTOM Hambosiee cojepkaTelbHble U IOJIE3HbIE 3a7ayd 3aBEJOMO He
MOTYT OBbITh PELICHBI.

Han 3amaHHBIME «HA JOM» 3aJadaMH HaJ0 HAUYMHATh JyMaTb KaK MOXHO paHbLIE, CO3/1aBas
YCIIOBHSA JJIS1 peaIU3alliu CTaINH UHKYOAIHH.



B pexkomenyeMbix cOOpHHMKax 3a/1ad, B pa3zeiie, KOTOPbIA CleayeT 3a OTBETaMM, COAEPIKATCS
yKa3aHHUs K pemeHuio Oosiee TpyAHBIX 3agad. OOpamaThCsi K HUM HYXKHO JIMIIB IOCTE TOTO, Kak
HECKOJIBKO ITOIBITOK PEIIUTh 33/1auy HE PUBEAYT K yCIEXY.

MeTtoandeckre peKOMEHIAINH TSI IOJTOTOBKY K KOHTPOJIBHBIM H TPOBEPOYHBIM padoTaM.

KoHtponbHble pabOTHl TPOBOIATCS JJIsI TPOBEPKH KadecTBAa YCBOSHHs Marepuaia |
BBITIOJIHEHHSI TOMAIIHUX 3aJlaHuil cTyaeHTaMu. OHU OCHOBBIBAIOTCSI CTPOTO HA MPOHJIEHHOM Mate-
pualie W HE BBIXOIAT 3a paMKW H3laraemMoro Kypca. CBOCBpEMEHHOE H3YYCHHE JICKIIMOHHBIX
MaTepHaJIOB U BBHINIOJIHEHHE JOMAIIHUX 33JaHUI TapaHTHPYET YCIIEIIHOE BBIOJIHEHHE KOHTPOJIBHBIX
U TpOBepOYHbIX pador. Ilpm TOArOTOBKE ClieyeT PYKOBOJCTBOBATHCS — OOLICTIPUHSATHIMU
yYCTQaHOBKaMH, T.€. MOBTOPUTH HM3YYCHHBI Marepuali, 3allOMHHTh OCHOBHBIC HWJICH, NPUHIMIBI U
pe3ynbTathl Kypca. He ciemyer mpITatbesi «BBI3yOpUTHY MaTepHal, JOCTATOYHO MOHATh U 3alIOMHUTH
JOTHKY BBIBOJIa TE€X WJIM HMHBIX pE3yJbTaTOB W pEIICHUS 3aJad M OCO3HATh UX (U3UYECKUU W
MaTeMaTH4eCKuil CMbICI. [Ipu BBIMOTHEHUH KOHTPOJIBHOW WIIM MPOBEPOUYHON pabOThI HEOOXOIUMO
3allMChIBaTh BCE OCHOBHBIC IIATW TIPU PEHICHUW 3a/lauyd, HE «IEePECKaKuBas» K KaKOMY-TO
NPOMEKYTOYHOMY WJIM OKOHYATEIILHOMY pe3yJbTaTy 0e3 Kakux-1u00 Ha TO (QHU3MUECKUX WU
MaTeMaTH4ecKuX 00OCHOBaHHUH.

Huxkakux ocoObix TpeOoBaHui K oopmiieHHIO paboT HeT. PaboTa nomkHa OBITH 3amicaHa Tak,
4T00BI ObLIA OHSATHA JIOTUKA pelieHus 3a1a4. OKOHYATENbHBI OTBET HEOOXOMMO BBIICIUTh KaKUM-
1100 crmocoOOM TakK, YTOOBI MIPOBEPSIONIEMY OBLIO MOHSATHO, UTO 3TO M €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIENA

ITpoBeneHue NpakKTUUECKUX 3aHATHH U BBIIOJIHEHUE CAMOCTOSITEIbHBIX PA0OT

CTyneHThbl JOJDKHBI, MCIOJIb3Ysl MPOCITYIIAHHbIM HA JICKIUSAX MaTepuall, HAydUTbCs pellaTh
3a1a4u 1o Kypcy. Cinenyer UCcrosb30BaTh pa3jiMuHbIe IPUEMbl BOBJICUEHMSI CTYIE€HTOB B TBOPYECKHM
IpoIlecC OCBOEHUS y4yeOHOro Marepuana: ONnpoc CTYIEHTOB IO COACP)KAHUIO MPOUYUTAHHBIX JICKIHUH,
BBI30B CTYJCHTOB K JOCKE JJI PELICHUS TEKyIIMX 3a]ad, CAMOCTOSTEIbHOE PEIICHUE 3aJaud CO
CBEPKOM NMPOMEXKYTOUHBIX U KOHEYHOI'O PE3YyJbTATOB PELICHMs], I0Ka3 IPEro-JaBaTeieM Ha JI0CKe
peLIeHNs TUIIOBBIX 33/1a4, CAMOCTOSATEIbHbIE PAOOTHI.

Opranuzanyst KOHTPOJISt
KouTtponp 3HaHMWii  oOCylecTBisieTcs W NyTeM  MPOBEIEHUS  KOHTPOJBHBIX WM
CaMOCTOSITENILHBIX Pa0OT ¢ MOCIEAYIOIEH MPOBEPKOK.

Ha ocHOBaHuM 3TUX pe3yIbTaTOB BBICTABIISICTCS BHYTPUCEMECTPOBBIN 3a4eT.

]IpOBCHCHHC3aquOB113K3aM€HOB
ILJ'[H AO0IIyCKa K aTTeCTallhuu H€06X0)II/IMO HMETD MOJIOKUTEIBHEIC OICHKH 110 KaKI0u Teme. Bo
BpeMs aTTeCTaluu CTYJACHT IOJIy4dacT HHHHBHHyaHBHHﬁ OWJIeT ¥ TOTOBUT OTBETHI Ha BOITPOCHI I10
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