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

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EJIPA TEOPETUYECKOMU SJIEPHOM ®U3HMKU

OAOBPEHO YMC JIAIIJIA3

[TpoTtokon Ne 1/08-577

o1 29.08.2024 1.
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
TEOPETUYECKAS ®U3MKA TBEPIOI'O TEJIA
Hamnpasnenue noaroroBku [1] 03.03.01 Ilpuknanabie MaTeMaTHka U GU3NKa
(cerManbHOCTD)
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AHHOTANIUA

Llens Kypca — HAyYUTh CTYJACHTOB paboTe C SKCIEPUMEHTAIBHBIMU JaHHBIMH IO TTapaMeTpam
KPHUCTAJJIOB, OCHOBHBIM CIOCO0AM OIMCAHMUS CUCTEM MHOTHX YacTHUI[ C B3aUMOJICHCTBHEM, METO/aM
BBIYUCIICHUH CIIEKTPOB KOJeOaHHH, 30HHOW CTPYKTYpE 3JEKTPOHOB, CBSI3M KOHKPETHBIX JAHHBIX C
TEOPETUYECKUM OIMCAHUEM U3 NIEPBBIX IIPUHLIUIIOB OCHOBHBIX [1apaMETPOB TBEPIOTO TEINA.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

]_[CJ'IB KypCa — HaAYy4YUTb CTYACHTOB pa60Te C SKCIICpUMECHTAJIbHBIMU JaHHBIMU I10 ITapaMETpamM
KpUCTaJlJZIOB, OCHOBHBIM croco0aM ONMHCaHUA CUCTEM MHOTHX qacCTull € B3aHMOﬂeﬁCTBHeM, METoJaM
BBIYMCIICHHUI CIICKTPOB KOJ'I€6aHI/II71, 30HHOH CTPYKTYPE DJICKTPOHOB, CBA3M KOHKPECTHBIX JAaHHBIX C
TCOPCTUYCCKHUM ONMMCAHUEM U3 IICPBLIX IMPUHIIUIIOB OCHOBHBIX ITaApaMETPOB TBECPAOIr0 TCJIA.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

3HaHUs, TOJY4YeHHBIE TNpH U3ydyeHHH Kypca «Teopernyeckas ¢u3MKa TBEPIOTO Telay
HEOOXOAUMBI IJII OCBOCHHS MAaKPOCKONMWYECKOH 3JICKTPOJMHAMHUKH, TEOpHUU (Pa30BBIX MEPEXOJ0B,
YPaBHEHUN COCTOSIHMS BEIIECTBA, TEOPUM CBEPXIPOBOAMMOCTH U MHOIMX CHELHUATU3UPOBAHHBIX
JUCHUIUIMH 10 TEOPETUYECKOM M IKCIEPUMEHTAIBbHON (PHU3MKE, M3y4yaeMbIX CTYACHTAMHU CTapIIMX
KypcoB. Jlauublii Kypc akTuueckd 3aBepiiaeT 0a30BYI0 YacTh TEOPEeTUYECKOW (U3MKH Kak

CTYACHTOB-TCOPECTHUKOB, TdK U CTYJCHTOB- SKCIICPUMCHTATOPOB.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIN ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIIUN

[IpodeccuonabHble KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W oOBbekTamu (0OJacTsiMu

3HaHUN) PO ECCUOHATBLHON JeSITENbHOCTHU

3apaua
npogeccuoHaILHOU
nesteabnoctu (3I11)

O0beKT 114 00J1aCTh
3HAHUA

Koa u naumenoBanue
npogeccuoHaIbHOU
KOMIIeTeHIUM;
OcHoBanne
(mpogeccuoHATIBLHBIH
cranaaprt-IIC, ananu3
OnbITA)

Kon un
HAHMMEHOBaHUe
HHANKATOpPA
AOCTHKECHUS
npogdeccuoHaILHOI
KOMIIeTEeHI[UN

ydacTue B MPOBEACHUH
HaOI0IeHUH 1
U3MEPEHHUI,
BBITOJIHCHUH
IKCIIEPUMEHTA U
00paboTKe TaHHBIX C
HCIIOJIb30BaHUEM

Hay‘-IHO-I/ICCJ'IC,Z[OBaTCJ'ILCKI/Iﬁ

MO/JIEJIA, METOJIBI U
cpezcTBa
(dbyHIaMEHTATBHBIX U
MIPUKJIAHBIX
HUCCIIEIOBAHUN U
pa3paboTok B o0nactu
CYIEPKOMITBIOTEPHOTO

ITK-4 [1] - Criocoben
KPUTHUYECKH OI[CHUBAThH
IIPHUMECHACMBIC
METOJMKHU U METOJIbI
MCCIICTOBAHHSI

Ocnosanue:

3-T1K-4[1] - 3uath
OCHOBHBIE METOTUKH
U METOJIBI
UCCIIC/IOBaHHUS B
cdepe cBoeit
npodeccuoHaNbHOMI
JESTSILHOCTH




COBPEMEHHBIX MOJICITHPOBAHUS ITpodeccronanbHbII V-TIK-4[1] - YmeTh
KOMITBIOTEPHBIX HMHYKEHEPHO- cranzaapt: 25.049, aHAIIM3UPOBATh U
TEeXHOJIOTHH; yuactue B ¢usmdeckux nporeccor  40.008, 40.011 KPUTHYECKH
00001IeHNN B HayKe, TEXHHKE, OIICHUBATH
MOJTyYCHHBIX JIaHHBIX, TEXHOJIOTHUSIX, & TAKXKE IPUMEHSIEMBIC
dbopmupoBaHUU B cepax HAyKOEMKOTO METOAMKH U METOMBI
BBIBOJIOB, B IIOJATOTOBKE  MPOHM3BOJICTBA UCCIICIOBAHMSL.;
HAYYHBIX U B-TIK-4[1] - Biagets
AHATTUTHYECKUX HaBBIKAMHU BBIOOpA U
OTYETOB, MyOIMKAIIUHN U KPUTHYECKOU OLICHKH
MIPE3CHTAIH MIPUMEHSIEMBIX
pe3yIbTaTOB HAYYHBIX U METOAMK U METOZIOB
AHATTUTHYECKUX UCCIIC/IOBaHHS B
UCCIIEIOBaHUN cdepe cBoeii
npoeCCHOHATBLHON
JeSITETIbHOCTH
WHHOBAI[OHHBIN
ydJacTue B O0OBEKTHI TEXHUKH, ITK-5 [1] - Cniocoben 3-T1K-5[1] - 3uathb
MO/JICPHU3ALIUU TEXHOJIOTUH U YIIPaBJIATh OCHOBHBIE METOJIbI U
CYIIECTBYIOIIUX, MIPOU3BOJICTBA porpaMmmMamu TIPUHITAITHI
pa3paboTke u OCBOCHHS HOBOM yIIpaBJICHUS
BHEJIPCHUU HOBBIX IPOAYKIIMH U porpaMMamMu
METO/IOB OCBOCHUS TEXHOJIOTHH, OCBOCHHUS HOBOH
MIPOU3BOJICTBEHHO- pa3pabaTbIBaTh MPOAYKINH U
TEXHOJIOTUYECKUX 3 PEKTUBHYIO TEXHOJIOTHUH,
MIPOIIECCOB M HOBOM CTpaTeTHUIo paspabartbIBaTh
MPOJYKIHH B chepe 3¢ (HeKTHBHYIO
BBICOKHUX U HAYKOEMKHX OcHosanue: CTparteruio B cepe
TEXHOJIOTUI [IpodeccronanbHbIit CBOEH

craugapt: 29.002,
40.011

po¢eCCHOHAIBHON
JESITEIbHOCTH. |
V-IIK-5[1] - Ymeth
HAXOJUTh
ONTUMAJILHBIC
pelIeHus mpH
OCBOEHHUSI HOBOM
MPOIYKINH U
TEXHOJIOTHH,
pa3pabaTsIBaTh

3¢ (HeKTUBHYIO
CTpaTeruio. ;
B-TIK-5[1] - Bagets
HaBbIKaMU
HaXOXICHUS
ONITUMAJTBHBIX
peleHuit aJist
OCBOEHHUSI HOBOM
MIPOTYKITHH
TEXHOJIOTHH,
paszpabaThIBaTh

3G PEKTUBHYIO
CTpaTEruIo




AKCIEPTHO-aHATIMTUYECKUN

y4acTuc B IpOBCACHUU

MOJIEIH, METOJIBI 1

ITK-10 [1] - Cnocoben

3-I1K-10[1] - 3uaThb

TEOPETUYECCKHIX cpexncTsa K aHAJTUTHYECKOW U OCHOBHBIE METOJTUKH,
UCCIICIOBaHHIA, (byHIaMEHTAIBHBIX U KOJIMYECTBEHHOU NN ¥ 3a/1a41
MOCTPOCHHUH MIPHUKJIAHBIX OIIEHKE TIPOIIECCOB B MOCTPOCHHUS
¢busnveckux, UCCIIeIOBAaHU U MPUPOJE, TEXHUKE U AHATTMTUYECKHUX U
MaTeMaTHYECKUX U pa3paboToK B 00JacTH | OOIIECTBE U K BHIOOPY  KOJMYECTBEHHBIX
KOMITBIOTEPHBIX CYNEPKOMIBIOTEPHOTO  Ha UX OCHOBE ITyTeH MO/IeJIei TIPOLIECCOB B
MoOJIeJIeH H3ydaeMbIX MO/JICIIUPOBAHUS pereHusI MIPUPOJIC, TEXHUKE U
MPOIIECCOB U SIBJICHUH, B = MH)KEHEPHO- TEOPETUYECKUX H o01ecTse. ;
MIPOBEACHUU (buU3NYECKHX MPOLECCOB = mpakTHueckux mpodiaem Y-TIK-10[1] - Ymers
AHATTUTHYECKUX B HayKe, TEXHHKE, MIPUPOTHOTO, CTPOUTH
UCCIICIOBAHHI B TEXHOJIOTHUSX, & TAKXKE  JKOJIOTHYECKOTO, AHAJTMTHYECKHE U
obnactu B c(hepax HAYKOEMKOTO = TEXHHUKO- KOJTMYECTBEHHBIC
CYNEPKOMITBIOTEPHOTO MIPOU3BOJICTBA TEXHOJIOTUYECKOTO MO/IEJIU TIPOIIECCOB B
MO/JICIIUPOBAHUS Xapakrepa MPUPOJIE, TEXHUKE
WH)XCHEPHO-(PU3HUECKUX 00IIeCTBE U
IIPOLIECCOB Ocnosanue: BBIOMpPATH HA UX
[TpodeccnonanbHbIM OCHOBE ITyTeHl
cTa”zaapt: 26.003, pelieHus
40.008, 40.011 TEOPETHYCCKUX H
MPAKTUYECKUX
po0JIeM TPUPOTHOTO,
HKOJIOTHYECKOTO,
TEXHUKO-
TEXHOJIOTUIECKOTO
Xapakrepa. ;
B-TIK-10[1] -
Brnaners HaBbIKaMu
MOCTPOCHHS
aHAIIUTUYECKUX U
KOJINYECTBEHHBIX
Mo/IeJIelt TPOLIEeCCOB B
MPUPOJIE, TEXHUKE U
o01ecTBe U BBIOOpPA
Ha UX OCHOBE MyTeM
peLeHus
TEOPETUYECKHX U
MPAKTHYECKUX
npo0JIeM TPUPOTHOTO,
HKOJIOTHYECKOTO,
TEXHUKO-
TEXHOJIOTHYECKOTO
XapakTepa
Ne1arornuecKuit
y4acTHE B JIOBY30BCKOH | TIPHPOJHBIE H IMK-12 [1] - Ciocoben | 3-T1K-12[1] - 3Hath
MOJITOTOBKE U COLIMAJIbHBIC SIBJICHUS M = TIPETOAaBaTh OCHOBHBIE LIEJIH U
npoOPUECHTAITMOHHOW  TIPOIIECCHI CrennaabHbIe 3aJ1auu, 0COOCHHOCTH
paboTe C BBITYCKHUKAMHU peaMeThl B 001acTu CoZIep>KaHus U
o011eo0pa3oBaTeIbHbIX MIPUKIaIHON U OpraHu3aluu
U Ipo(ecCHOHATBHBIX (byHIaMEeHTaIbHOM Me/1arOrMYeCcKoro
00pa3oBaTEeIbHBIX (bU3MKH. nporiecca Ha OCHOBE




OpraHM3aIINil;
IIPOBEACHUE 3aHATUHN 10
JUCHUIIIIMHAM
IIPUKIIATHON U
dbyHIaMEHTATBHOM
¢buznkn

Ocnosanue:

[TpodeccnonanbpHbIM

crangapt: 0
01.003

KOMITIETESHTHOCTHOT'O
MOIX0/1a; ICUXO0-
JIOTHYECKHE
0COOEHHOCTHU
oOydJaronuxcs,
0COOEHHOCTHU
Megaroru4eckoro
B3aMMO/ICHCTBUS B
YCIIOBHSIX
HM3MEHSIOIIETOCs
00pa3oBaTeIbLHOTO
MPOCTPAHCTBA. ;
V-TIK-12[1] - YmeTh
OpPraHU30BBIBATH
o0Opa3oBarebHO-
BOCIIUTATEIIHHBIN
poIiecc B
HM3MEHSIOIINX CSI
COLIMOKYJIbTYPHBIX
YCIIOBUSX; IPUMEHSTh
IICHUXO0JIOTO-
[1€IarOrH4eCKHre
3HAaHHUA B 00J1aCTH
OOIICH, TPUKIIATHON 1
byHIaMeHTaIbHON
¢buzuku.;
B-TIK-12[1] -
Bmagets HaBBIKAMHT
MpenoaaBaHus
CIIeHaIbHbIX
JUCLUILINH B 00-
JIACTH OOIIEH,
MPUKIATHON U
¢byH1aMeHTaJIbHON
¢bu3uKu.

1.001,

4. BOCIIMTATEJIbHBINA MMOTEHITAAJI JUCITATLIIAHBI

Hanpasnenus/uenn
BOCIIUTaHMS
[IpodeccuonansHoe
BOCIIUTaHHE

3amauu BocriuTanust (KoJ)

Co3naHue yciaoBuUid,
0o0ecreunBaroIInX,
(hopMupOBaHUE OTBETCTBEHHOCTH
3a npodeccuoHaIbHBIN BEIOOD,
npo¢eCCUOHAIIBHOE PAa3BUTHE U

npodeccroHaNbHbIE PEIIeHUS
(B18)

BocnurarenbHblil NOTEHIMAI
JUCLUIUINH

Hcnonb30Banne BOCIUTATEIHLHOTO
MOTEHIMAaJa JTUCIUIUTMH
npodeccnoHaTbHOTO MOAYJIS IS
(opMHUpOBaHUS y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE
npogeccuOHATbHOE Pa3BUTHE
MOCPEICTBOM BbIOOpPA CTyIEHTAMHU
WHAMBUIYAIbHBIX 00pa3oBaTeIbHbBIX
TPaeKTOPHUH, OpPTaHN3aIUN CUCTEMBI
OOIICHHS] MEXKIY BCEMU
y4acTHUKaMU 00pa30BaTeIbHOTO
rpolecca, B TOM YHCJIE C




HCIIOIb30BAHUEM HOBBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH.

[IpodeccnonanpHOE
BOCITUTAHHE

Co3nanue yciaoBuid,
00ecreunBaroIInX,
(hopMupoBaHUE HAYYHOTO
MHPOBO33PEHUS, KYJIbTYpPhI
MOMCKA HECTaHIaPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
penieHui, KpUTHIECKOTO
OTHOIIEHUS K MCCIICIOBAaHUSIM
JKeHay4dHoro Tosika (B19)

1.Mcnonp30BaHyue BOCHUTATEILHOTO
MOTEHIIUAJA TUCITUTUIHH/TIPAKTUK
«HayuHo-uccrienoBaTenbcKas
pabotay, «I[IpoekTHas MpaKTUKaY,
«Hayunslil ceMuHap» Jisi:

- opmupoBaHUs TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB U CIIOCOOOB
Hay4HOT'0 IMO3HAHUSI MUPA, PA3BUTHUS
HCCIIEA0BATENLCKUX KAYeCTB
CTYJIEHTOB MTOCPEJICTBOM HUX
BOBJICUEHHMSI B UCCIIEIOBATEIbCKUE
MIPOEKTHI IO 00JIACTSIM HAYYHBIX
uccaeqoBanui. 2./crnonbp3oBanue
BOCIIUTATCILHOIO IIOTCHITHANA
qucuuiul "Vcropust Hayku u
unxenepun', "Kpurnueckoe
MBIIIUIEHHE U OCHOBBI HAyYHOM
KoMMyHUKaiuu'", "Beenenue B
cneuuanbHOCTh", "HayuHo-
ucclieioBaTenbcKas pabora",
"Hayunslii ceMuHap" nis:

- opmupoBaHuUs cCIOcCOOHOCTH
OTIENSITh HACTOAIIUE HAYYHbBIE
MCCJIEIOBAHMS OT JHDKCHAYYHBIX
MOCPEJICTBOM IIPOBEICHHS CO
CTYJICHTaMH 3aHSATUN U PETYIISIPHBIX
Oecen;

- GopMUPOBAHUS KPUTHUECKOTO
MBIIIUICHUS, YMEHUS pacCMaTpPUBaTh
pa3IUYHbIE UCCIIEIOBAHUS C
SKCNEPTHOM MO3ULUHU TOCPEICTBOM
00CYXXJIeHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HUCTOPUYECKUX MPEMTOCHIIIOK
MOSIBJICHUS T€X WJIM UHBIX OTKPBITHIA
U TEOPHIl.

S. CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCHUILJINHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIS:




IL.II

HaumeHoBaHue
pasaeia yueOHoi
AUCHHUILJIMHBI

Henean

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.

O06s13aT. TeKyuuii

KOHTPOJIb (popma*,

Hemes)

MakcuMaJabHBIIR

0aJ1 3a pazgen™*

pasnena (popma*,

ATTecTanus
HeJeJst)

HNuaukaropsbl
OCBOCHUSA
KOMIIETeHIIMH

7 Cemecmp

IlepBsIi1 pa3nen

24/16/0

N
(63}

KA1

|
(00]

3-11K-4,
V-1IK-4,
B-I1IK-4,
3-T1K-5,
V-1IK-5,
B-TIK-5,
3-I1K-10,
V-IIK-10,
B-I1K-10,
3-11K-12,
VY-1IK-12,
B-TIK-12

Bropoii paznen

9-16

24/16/0

25

KHU-16

3-T11K-4,
V-11K-4,
B-T1K-4,
3-I1K-5,
V-1IK-5,
B-TIK-5,
3-I1K-10,
V-1IK-10,
B-I1K-10,
3-I1K-12,
V-TIK-12,
B-TIK-12

Hmozo 3a 7 Cemecmp

48/32/0

50

KounTtpoJbHbie
MepONpPHUATHS
Cemectp

3a 7

50

3-11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-5,
V-TIK-5,
B-TIK-5,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-11K-12,
V-TIK-12,
B-TIK-12

8 Cemecmp

IlepBsIit pazaen

1-8

24/16/0

25

KHU-8

3-T11K-4,
V-T1K-4,
B-T1K-4,
3-11K-5,
VY-TIK-5,




B-TIK-5,
3-I1K-10,
VY-IIK-10,
B-TIK-10,
3-I1K-12,
V-1IK-12,
B-T1K-12

2 Bropoii pazgen 9-15 | 12/8/0 25 KU-15 | 3-I1K-4,
V-IIK-4,
B-TIK-4,
3-IIK-5,
V-IIK-5,
B-IIK-5,
3-I1K-10,
V-I1K-10,
B-TIK-10,
3-TIK-12,
V-TIK-12,
B-TIK-12

Hmoezo 3a 8 Cemecmp 33/22/0 50

KonTpoabHbie 50 C) 3-T11K-4,
MeponpusitTusi 3a 8 V-1IK-4,
Cemectp B-I1K-4,
3-T1K-5,
V-TIK-5,
B-IIK-5,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-11K-12,
V-TIK-12,
B-TIK-12

* — COKpaIleHHOE€ HAaUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(unn) sK3aMeH

CokpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUU Pa3AesioB:

Oo0o3uauenue | [To1HOE HAMMEHOBAHME

KN KoHTpoJIb 110 uTOram
€] OK3aMeH
KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.

7 Cemecmp 48 32 0

1-8 IlepBbiii pa3nen 24 16 0

1 KonaencupoBaHHOe COCTOSIHHE CHCTEMbI Bcero ay1uTopHbIX 4acoB
MAaKPOCKONHMYECKOI0 Y1 CJIa YACTHI ¢ IPOM3BOJILHBIM 3 IE Ik




B3auMOJecTBHEM.

KonaeHcnpoBaHHOE COCTOSHUE CUCTEMBI MAKPOCKOITMYECKOTO
qHucCJia 4yacTun C HpOI/ISBOHBHLIM BBaHMOHCﬁCTBHGM.
Kpucrammmaeckas u amopdnas da3sl. KBaHTOBBIEC )KUIKOCTh U
ras.

Ownnaiig

0 0 0

2 Koneb6anusi aToM0OB B IPOU3BOJILHOM TBEPAOM TeJie. Bcero aynutopHsIx 4acoB
Konebanus aToMOB B ITPOM3BOJIBHOM TBEPIOM TEIIE. 3 |2 |0
Anunabatudeckoe npudmmkenue. CucreMa ypaBHEHUH Omutaiin
JBUKCHHSI 1 HA00OP COOCTBEHHBIX YAaCTOT B TAPMOHHYECKOM 0 0 0
MPUOTMKCHUH.

3 Kpucranauveckasi cHMMeTpHs, 3JIeMeHTAPHAA siYeliKa. Bcero aynuropHbIX yacoB
Kpucramimyeckas cuMMmeTpus, anemMeHTapHas siueiika. OqHo- | 3 | 2 | 0
U MHOTOATOMHbIE€ KpUCTa/UIbL. [IpuMepsl 0THOMEPHBIX Omnnaiin
KPHUCTAJIOB. Cucrema ypaBHeHI/Iﬁ JOBHMOKEHUS aTOMOB 0 0 0
J7IeMEHTapHOU s4yeiKu. KBa3uBOIIHOBOM BEKTOP.

4 Kone6anus aToM0OB JIMHEHHOI0 0JHOATOMHOI0 KpUcTa/Lia. | Beero aymmTopHbIX 4acoB
Konebanusa aToMOB JIMHEHHOIO OJIHOATOMHOI'O KPUCTaJLIA. 3 |2 |0
Axyctuueckuil ciektp. OTHOLLIEHHE CMEIEHUN COCETHUX Omnnaiin
aTOMOB, TPYIIIOBas U (pa3oBasi CKOPOCTH PACTIPOCTPAHCHHUS 0 0 0
BOJIH CMEIIEHUI.

5 ChnexTp KoJiedaHnii ABYXaTOMHOI0 KPUCTAJLIA. Bcero ayautopHbIX yacoB
Crektp KosiebaHuil IByXaTOMHOTO KpUcTaiia. AKycTU4eckue | 3 | 2 | 0
U onTUYecKkue 4acToTbl. CKOPOCTH pacpOCTpaHEHUs U Omnnaiin
OTHOCHUTEIBHBIE CMELIEHUST aTOMOB 0 ] 0 ] 0

6-7 OopatHas peméTka u eé 0asmuc. Bcero ayutopHbIX 4acoB
ITepnoandeckast 3aBUCUMOCTb COOCTBEHHBIX YacTOT 6 [ 4 |0
BEKTOPOB CMEIICHHSI OT KBa3UBOJIHOBOIO BekTopa. OOpatHast | Ownnaiin
peméTka u e€ 6a3uc. JJIMHHOBOIHOBOE MPUOIMKEHHE TS 0 0 0
YacTOT U aMILUTUTY/l CMEILIEHUsI aTOMOB B ITPOU3BOJIBHOM
Kpuctaie. Yncna akyCcTUYECKUX U ONTHYECKUX YaCTOT.

8 KBanroBanue kose0anuii atomoB. M®OHOHBI. Bcero aynutopHbIX 4acoB
KBanToBanue konebanuit atomoB. @oHoHBI. OniepaTop 3 ‘ 2 ‘ 0
CMEUIEHUS U €ro MaTpU4HbIe 31eMeHThl. CpeTHUI KBaapatT Omnnaiin
CMEILEHNS aTOMA. 0 0 0

9-16 Bropoii pazaen 24 16 0

9 TepMmoauHaMuKka K0J1e0/II01IEr0Csl KPUCTAJLIA. Bcero aynutopHbIX yacoB
Tepmonunamuka konediomerocs kpucramia. Temnosas 3 |2 [0
9HEPrus U TEIIOEMKOCTh. TeMIeparypHoe oBeIeHuE Omnnaiin
TeroémMkocTH. JlebaeBckoe mpubamxkeHue. Y paBHEHUE 0 0 0
COCTOSIHMSI.

10 TemnepaTypHoe noBeJeHNe cpeHero KBajpara cMeuleHusi | Becero ayImTopHBIX 4acoB
JII000r0 aTOMa B KPHCTAJLIE 3 IE [0
TeMneparypHoe MOBEICHUE CPETHETO KBAAPATa CMENIEHUS OHnnaia
moboro aroma B kpucraie. HeycrouuBocts 1- u 2-x 0 0 0
MEPHBIX KPUCTAJJIOB.

11 IddpexT Méccoayspa. Bcero aynuTopHbIX yacoB
Dddext Méccbayapa. BepositHocTs addexTa u e€ 3 \ 2 \ 0
TEeMIIEpaTypHOE MoBeJeHue. BoccTaHOBIIEHNE XapakTEPUCTUK | OHIalH
KpPHUCTAJIJIOB 110 aHAJIU3Y BEPOSATHOCTHU 3P deKTa B pa3HbIX 0 0 0
CUCTEMaX.

12 PaccesiHue BHeLIHEro U3Jy4eHUS HA KOJIeOI0meMcst Bcero aynutopHbIX 4acoB

KpHCTaJLIe.

3 IE Ik




OnnosnexktponHoe npudmmkenue. Ypapaenue [lpenunarepa

PaccesiHue BHeLIHEero n3my4eHus Ha KoJaeOmomemMcs Omnunaiin
Kpucrtaiie. BeposaTHOCTs paccesiHus B MpUOIMKeHUH TOHKOro | O 0 0
KpHCTaJUIA.

13 Yupyroe u Heynpyroe KorepeHTHOe paccesiHue. Bcero aynuTopHbIX 4yacoB
Ynupyroe 1 Heynpyroe KOrepeHTHOE paccesiHue. 3 |2 [0
BoccranoBnenue OHOHHOTO CIIEKTpa KPUCTAIIIOB IO Omnnaiin
pe3ylibTaTaM HeYIpyroro 0THOGOHOHHOTO PACCESTHUS 0 0 0
HEUTpPOHOB. Bpemena >xu3Hu (hOHOHOB.

14 Yupyroe v Heynpyroe HeKOrepeHTHOe paccestHue Bcero aynutopHbIx 4acoB
HEHTPOHOB. 3 [ 2 [0
Yrpyroe v HEynpyroe HEKOrepeHTHOE pacCcesiHue HEMTPOHOB. | OHailH
BoccranoBnenue pyHKIMH MIOTHOCTH (DOHOHHBIX YacTOT. 0 | 0 | 0

15 I'aMujIbTOHMAH CHCTEMBbI B3aMMOACHCTBYHOIIHX Bcero aynuTopHbIX 4yacoB
MATHMUTHBIX MOMEHTOB aTOMOB B (peppOMarHeTuke. 3 \ 2 \ 0
["amMunbTOHMAH CHUCTEMBI B3aUMOICUCTBYIOIIMX MAarHUTHBIX Omnnaiin
MOMEHTOB aTOMOB B (eppomarneruke. [IpeodpazoBanue 0 0 0
raMuibTOHHAHA K IIPEICTABICHUIO C BbIIEIEHHON MarHUTHBIM
nosieM ocbi0. OCHOBHOE COCTOSTHUE M BO30YKJIEHUE MAarHOHOB.

16 TepmonnHamMuka peppoMarHeTuKa. Bcero ayutopHbIX 4acoB
Tepmoannamuka dpeppoMarueTika. TemmeparypHoe 3 |2 [0
MOBEJICHUE TEIIOEMKOCTH U MAKPOCKOMMMYECKOTr0 MarHUTHOTO | OHJIaliH
MoMeHTa. DeppomMarHeTu3M Kak mpumep (pazoBoro rnepexosia 0 0 0
2-T0 poja.

8 Cemecmp 33 22 0

1-8 IlepBblii pa3aen 24 16 0

1 DJIEKTPOHHAsI BeTBb BO30Y K/IeHUSI B KPUCTAJLJIAX. Bcero ay1uTopHbIX 4acoB
DneKTpoHHas BETBb BO30YkAeHUs B kpuctaax. [Inazmennas | 3 | 2 | 0
MOJEJIb IIEPEXOTHOr0 MeTasuia. ['aMuiIbTOHMAH 2JIEKTPOH- Ownnaiin
VMOHHOM CUCTEMBI. Y CJIOBHE JIEKTPOHENTPAIbHOCTH. 0 0 0
He3anMonencTByrOIMI JIIEKTPOHHBIN T'a3, €ET0 OCHOBHBIE
XapaKTEpUCTUKH, YPABHEHHE COCTOSHUS.

2 B3aumoneiicTByOIMii 3JIEKTPOHHBIN ras. Bcero ay1uTopHbIX 4acoB
BzaumogpeiicTByromuii anekTpoHHsli raz. O6MeHHOe 3 IE [0
B3aumoericterue. Koppesnsaius B mOJ0KEHUH 3JIEKTPOHOB. Owunaiin
CrpyKTypa KOppeIsLMOHHON 3HEpTUU. Burneposckuii 0 0 0
kpuctani. HyneBast mozgens Metania u npoOiema
METAJJINYECKOr0 BOAOPOJA.

3 DJIEKTPOH-HOHHOE B3aUMO/leliCTBHE B HEOTHOPOAHOM Bcero ay1uTopHbIX 4acoB
ciay4ae. 3 IE [0
DNEeKTPOH-MOHHOE B3aUMOJICCTBUE B HEOJHOPOIHOM citydae. | OHuaiiH
JusnexTpudeckasi IPOHULIAEMOCTD IEKTPOHHOTO rasa. 0 0 0
[Tonspu3anroHHBIN orepaTop. DKPAaHUPOBKA BHEITHETO
3apsia dJIEKTPOHHBIM ra30M pa3iaudHOHN INIOTHOCTH.

Opunenesckue ocumsiu. CoOCTBEHHbBIE BO30YK/IEHHUS B
JIEKTPOHHOM TI'a3e, JIa3MOHBI.

4 KocBennble B3aumMoeiicTBusi Me:k1y MOHAMU U 3BYK B Bcero aynuTopHbIX 4acoB
MeTaJie. 3 IE Ik
KocBeHnHsble B3auMOACICTBUS MEKy HOHAMH U 3BYK B Ownutaiin
Metaie. CkopocTh 3Byka. OTHOYaCTUYHBIE BO30YK/ICHUS B 0 0 0
AJIEKTPOHHOM ra3e merajuia. Pabora BeIxoa.

5 30HHAs CTPYKTYpA CHEeKTpa. Bcero aynutopHbIX 4acoB

3 IE Ik




JUTSL 3JIEKTPOHA B T0JIE MEPUOAMYECKOT0 MOTEHIINANA. 30HHAs
CTpyKTypa cniektpa. BonHoBbsie pynkmuu bioxa. Onepatopsr
KOOpPJMHAThl U1 CKOPOCTH 30HHOT'O 3JIEKTPOHA.

Ownnaiig

0 0 0

6 DJIEKTPOHBI METAJLJIa BO BHEIIHEM I10J1e Bcero ayauTopHbIX yacoB
JIBIDKEHHE B KJIACCUYECKHX JICKTPUIECKOM U MarHUTHOM 3 |2 [0
1oJ1sX. D¢ (HEeKTUBHBIE MACCHI AIEKTPOHOB. Omnuaitn

0 |0 |0

7 CraTucTHKa 3210/ THEHHS 3JIeKTPOHAMH COCTOSIHMIA B Bcero ayauTopHbIX yacoB
30HAaX. 3 |2 [0
CraTucTuKa 3al10JHEHUS 3JIEKTPOHAMHU COCTOSHUH B 30HaX. Omnunaitn
Knaccudukanus kpucramwios. JJudnexTpuku, 0 0 0
HOJIYIIPOBOJIHUKHU, METAJLIIBI.

8 DJIEKTPOHHBIE CIIEKTPbI Bcero ayauTopHbIX yacoB
[TpuGnuxeHus: a) HOYTH CBOOOIHBIX 2JEKTPOHOB; 0) CHIbHON | 3 |2 0
CBSI3U. DJIEKTPOHHBIE CIIEKTPbI. 30HbI bpuinitosHa. Omnuaitn

0 0 0

9-15 Bropoii pa3nen 12 8 0

9 JABUKeHHe IJIEKTPOHOB B y3KOii 30He. Bcero aynutopHbIX 4acoB
JIBHKEHHE JIEKTPOHOB B y3KOM 30HE. PoJib KyJIOHOBCKOTO 3 |2 [0
B3auMoeicTBus. Monens Xa06apna. [lepexon "merani- Owunaitn
a3eKTpuK". CIIMHOBOE yIOPSIIOUEHHE HJIEKTPOHOB. 0 |0 |0

10 TepMoanHaMuKa 3JIEKTPOHHBIX BO30Y:K1eHHUIl B MeTa/1ax. | Bcero ayMTopHBIX 4acoB
TepMonrHaMuKa 31€KTPOHHBIX BO30YKIEHUI B METAJLIAX. 3 |2 [0
TennoeMKOCTb U TEIIOBOE PACIIUPEHUE HIIEKTPOHHOM Omnuaitn
cucrembl. [1oTynpoBOHIKN COOCTBEHHBIE H IPUMECHEIE. 0 0 0
Konuenrpauus Hocuteneil. CrieKTp MEIKHUX ITPUMECEH.

DKCHUTOHBI B OJYITPOBOIHUKAX.

11-12 | DaexkTpoH-poHOHHOE B3aUMO/IeiiCTBHE. Bcero aynutopHbIX yacoB
OnekTpoH-(hOHOHHOE B3aMMOJIeiicTBHUE. | aMHIbTOHNAH 3 |2 I
@penuxa. I3MeHeHne MOIHOM SHEPrUy CUCTEMBI JIEKTPOHOB | OHlaliH
1 ()OHOHOB. 0 0 [0

12 -15 | DaexkTpoH-poHOHHOE B3auMoelicTBHE (IIPOI0JIKEHHE). Bcero ay1uTopHbIX 4acoB
[TonpaBka K HEPruM OTAEIBHOTO IEKTPOHA U YacTOTa 3 IE [0
(hoHOHA, BpeMeHa )KU3HU 3JIEKTPOHOB U (POHOHOB. Ownnaiin

0 I [0

CokpallieHHbIe HAUMEHOBAHUST OHJIAMH OTIINN:

Oo6o3nauenue | IloiHOe HaMMeHOBaHKE

9K ONEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai

111 ITOTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuanbl

I1p3 IIpesenTanuu

T TecTsl

9CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC VM HTEepaKTUBHBINA CAUT

OBPA3OBATEJIBHBIE TEXHOJIOI'MU




B kypce «Teopermyeckas ¢u3nka TBEpPAOro Tela» UCHOJIB3YIOTCA TPaJUIMOHHBIE
o0pa3zoBaTeNbHbIC TEXHOJIOTUHU: JICKIIUU, CEMUHAPCKUE 3aHATHUS C pa300pOM 3a/1a4 U IPUMEPOB.

7. ®OH/JI OHEHOYHbLIX CPEJACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHUs (KOMIIETCHIMHA W MX WHAMKATOPOB) MOCPEACTBOM MEPOIPHIATUN TEKYIIETO,
PYOEKHOIO ¥ MPOMEXKYTOYHOI'O KOHTPOJISI IO JUCLUIUINHE.

Ces3p Mexay (opMHUPYEeMBIMH KOMIIETEHLHAMH M (opMaMH KOHTPOJI HUX OCBOCHMS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

KoMmnerennus HNuaukaropsl ATTecTauMOHHOE ATTECTalMOHHOE
0CBOEHMS meponpusitue (KII 1) meponpusitue (KII 2)
I1K-10 3-11K-10 3, KI1-8, K1-16 2, K1-8, KI1-15
VY-T1K-10 3, K-8, KH1-16 2, KU-8, K1-15
B-I1K-10 3, K-8, K1-16 2, K1-8, KI1-15
[1K-12 3-11K-12 3, K-8, KH1-16 2, KU-8, K1-15
VY-TIK-12 3, K-8, K1-16 2, K1-8, KI1-15
B-I1K-12 3, K-8, KH-16 2, KU-8, K1-15
[1K-4 3-11K-4 3, K-8, KH1-16 2, KU-8, K1-15
V-T1K-4 3, K-8, K1-16 2, K1-8, KI1-15
B-I1K-4 3, K-8, KU1-16 2, KU-8, K1-15
[IK-5 3-TIK-5 3, K-8, K1-16 2, K1-8, KI1-15
V-TIK-5 3, K-8, KH1-16 2, KU-8, K1-15
B-TIK-5 3, K-8, K1-16 9, K1-8, KI1-15

HIkaabl oeHKU 00pa3oBaTeIbHBIX H10CTUKEHUI

[Ilkana Kaxa0ro KOHTPOJIBHOI'O MEPOIpPHUATHS JIEKHUT B rnpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMaJILHOTO 0ajija BKIIOUHWTEIbHO. Torosas arTrecranuAa 110 JUCHHUIINIMHE OLICHUBACTCA I10 100-
OaJUIbHOM IIKaJe U MpeAcTaBiseT co00il cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILEro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

CymMma G6amioB | Otenka o 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJILHOM IIIKAJIE ECTS y4eOHOM TUCITUILINHEI

OreHKa «OTIUYHOY BBICTABIISAETCS CTYIEHTY,
€CJIM OH TyOOKO M IIPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIIbIBAOLIE,
[10CJIEJ0BATENbHO, YETKO U JIOTHYECKU

90-100 5 — «omauunoy A N
CTPOMHO €ro U3JIaraet, yMeeT TECHO
YBA3BIBATH TEOPHIO C PAKTUKOIA,
UCIIOJIb3YET B OTBETE MATEPHAI
MOHOTpahUIEeCKOH JINTEPATYPHI.
85-89 B O1LieHKa «XOPOII0» BBICTABIISCTCS CTYICHTY,
75-84 C €CJIM OH TBEPJIO 3HACT MaTepUal, TPaMOTHO U
4 — «xopoutoy T0 CYLIECTBY MU3JIAraeT ero, He JI0MycKas
70-74 CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
D BOIIPOC.
65-69 3- OLEHKa «yI0BIETBOPUTEILHOY




«Y00671eMEoPUMeNbHO» BBICTABJISICTCS CTYJICHTY, €CJIA OH HMEET
3HaHHMS TOJIBKO OCHOBHOTO Marepuaia, HO He
YCBOWII €T0 JeTalei, T0MyCKaeT HETOYHOCTH,
60-64 E HEJ0CTATOYHO MPaBUIIbHBIC (HOPMYITUPOBKH,
HapyILIEHUs JOTHYECKOMI
TI0CIIE/I0BATEIBHOCTH B M3JI0KCHHU
[POrPAMMHOTO MaTEpHAJIA.

Or11eHKa «HEYI0BIETBOPUTEIHHOM
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO

9_ Marepuara, JI0MyCKaeT CyIleCTBCHHbIC
Huxe 60 F omunOku. Kak npaBuiio, orjeHka
«HEyOosREMEOPUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKHUTD
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YUEBHO-METOJIMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATVYPA:
1. 539.2 K45 Beenenue B pusuky tBepaoro tena : , Kurrens U., M.: MeauaCrap, 2006

2.539.2 H63 CoopHuk 3ama4 1o kypcy "®usuka tBepaoro tena" : , MaiimucroB A.U., Hukomaes
W.H., Mocksa: HUSTY MU®U, 2009

3. DU K12 Teopernueckas ¢pusuka tBepaoro tena : , Codakun B.H., Karan F0.M., Usnues C.B., M.:
MU DU, 2009

JOIIOJIHUTEJIBHA S JIMTEPATYPA:
I[MTPOI'PAMMHOE OBECITEYEHUE:

CrienmanbHOE IporpaMMHoOe obecriedeHrne He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHHWE YYEBHOW
JUCLUIINHBI

CrennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYJAEHTOB

Mertoauueckue PECKOMCHAAINH IO OCBOCHUIO TCOPCTUYCCKOI'O MaTCpHrajia.




Jns ycrnemHoro u3y4deHUs: Kypca HEOOXOAMMO MHPUIEPKUBATHCA OMPEICIEHHOM METOIUKH
3aHATUNA. OCHOBHOE YCJIOBHE yCIIEXa — CUCTEMATUYECKUE 3aHATHUS.

JUis yCTIeNIHOTO OCBOCHMS TEOPETHUYECKOW YacTH Kypca HEOOXOIUMO PETYJSIpHO IMOCEIaTh
JeKIIMM ¥ BECTH KOHCHEKT. [locie kaxmoil JeKmuu clieAyeT BHUMATEIbHO pa3OMpaTh JEKIIMOHHBIN
MaTepuan, MNpU4éM IpU HEOOXOIUMOCTH CJEAYET INPOAEIbIBaTh HEKOTOPBIE ONOJHUTEIIbHbIE
BBIKJIQJIKM, €CJIM Takue ObUIM OCTaBJICHBI JIEKTOPOM JJIsi caMOCTOsTeNbHON paboThl. [lepen Hauanom
KOKIOW JIEKIIMM HMEET CMBICI MPOCMOTPETh KOHCIEKT, 4YTOObI YCBOEHHE HOBOI'O MarepHuala
MPOXOIWJIO JIy4llle, TaKk Kak B OOJBIIMHCTBE CIydyaeB H3JI0KEHUE OMNHpAeTCs Ha Marepual,
MIPOYMUTAHHBIN HA IPEABIAYIIUX 3aHATHAX.

JIns1 MOJTHOro OCBOEHUS Kypca HEIOCTaTOYHO M3Yy4aTh JIMIIb JEKIMOHHBIM Marepuall. B xoxe
OCBOEHHMSl Kypca ClIeqyeT 4YMTaTh KHWIH, IIPEAJIOKEHHBIE B CIMCKE JMTEpaTypbl IO Kypcy.
HacTtodrenbHO  peKOMEHJyeTcss  TakKe  MCHOJIb30BaThb  JUTEpaTypy, OOO3HAUEHHYI  Kak
«IOTIOJTHUTENbHAS», a TaKXKE CAMOCTOSTENBHO WM C TOMOIIbIO IMpernojaBaTeliss HCKaThb U JIPYTue
uctouHuku. [Ipu pabote ¢ nuTepaTypoil mouTu 6ECHoIe3HO TOIBKO YNTATh MPEJIOKEHHBIN MaTepuall.
Crnenyetr mponenbiBaTh BCe WM XOTS Obl OCHOBHBIC BBIKJIAQJKH. BakHO OCO3HaBaTh, YTO TOJBKO
CaMOCTOSITENILHO TPOJICTaHHbIE BBIKJIAJIKKA NPUBOISAT K MOHUMAHUIO MaTepuana. Bce, 4To ocTtaioch
HETIOHSTBIM, CIIEAYET CIIPOCUTH y MPeToaaBaTeis Ha Ommkaimem 3ausaTud. Eciu nake nensiii pasaen
ocTajiCsl HESICHBIM, 3TO HE IIOKa3aTeslb BalllUX CIIOCOOHOCTEW; CKOpee BCEro Bbl €Ill€ HE Hadalu
3a/laBaTh BOIPOCHI ceOe W JIPYyruM. A M3YYUTh TEOPETUUYCCKYIO (HU3HMKYy Oe3 BOMPOCOB: 3adyeM?,
noyemy?, oTKkyaa? — HEBO3MOXKHO. T0 ke KacaeTcsi U pa3dopa JICKIIMOHHOTO MaTepuara.

Metoanyeckre peKOMEHIAUH [yl HOATOTOBKY K CEMUHAPCKUM 3aHATHSAM U PELICHUIO 3a/1ay.

[Iporpamma Kypca M CEMECTPOBBIH KaJeHJApHBIM IUIaH COCTaBJIEHBl TaK, 4YTO TEMBI
CEMHUHApCKUX 3aHATUI CIEAYIOT 3a TeMaMu Jekuuidl. M mporpamMma Kypca, M CEeMECTPOBBIH
KaJIeHJapHBIA IUIaH JOCTYNHBI KaKAOMY CTYJEHTY Ha caiiTe y4eOHOro yIrpaBlieHHs YHHUBEPCHTETA.
[Ton-roToBUTBCS K OYEPEAHOMY CEMMHAPCKOMY 3aHSATHIO - 3TO, MpPEXIE BCero, mpopadoTarb
JEKUMOHHBIA MaTepuain, COIJIaCHO METOAMYECKMM pEKOMEHJalusM, JaHHbIM Bblme. Bce
HEBBISICHEHHbBIE BOIIPOCHI TEOPUU MOKHO (M HYXKHO) 3aJaTh MPENOJaBaTeN0 B Hayalle CEMUHApCKOIo
3aHaTusd. Ha cemuHape, kak mpaBuio, pa3OuparoTCsl BOMPOCHl U KAaYECTBEHHbIE 3a/lauyM, JAOIINe
BO3MOXKHOCTh OoJiee riIyOOKO MOCTHYb M3ydaeMblil pasnen Kypca. Kpome Toro, Ha cemuHape ydaT
Ipa-BUJIBHO CTaBUTh M PELIaTh 33/a4M, aHAJIU3UPOBATh perieHue 3a1ad. [lo npoiiaeHHoi Ha ceMHuHa-
pe TeMe JarTCs 3alaud ISl CAMOCTOSATENIBHOTO (JIOMAIIHEr0) peleHus. Y CBOeHHE Kypca BO MHOT'OM
3aBUCUT OT OCMBICIIEHHOTO BBINIOJHEHMS JIOMAIIHErO 3a/1aHus, BIYMYMBOIO pPELICHHsS OOJIBLIOro
KOJIMYECTBA 3ajau.

[Tpu pemiennu 3aaa4 1eaecooOpa3HO PyKOBOJACTBOBATHCS CAEAYIOUIMMHU MPaBUIaAMH.

[Ipexxne Bcero Hy»KHO XOPOLIO BHUKHYTh B YCJIOBHE 3a/1a4H, 3allMCcaTh KPAaTKO €€ yCI0-BHeE.

Crnenmyer NpUKWHYTh, Kakhe OCHOBHBIC 3aKOHBI W YpaBHEHHsS W B KakWX HPUOIMKEHUSIX
CIIeIyeT UCIOIB30BATh U 3alMCaTh UX, [TOCTIE YETO MOMbITATHCS PEIINTh.

3agaua 10JKHA OBITH CHavaja pelieHa B MAaKCUMaJIbHO 00IIeM BUJIE.

[TonyuuB pemeHue B oOIIeM BHUAE, HYKHO IMPOBEPUTH, MPABUIBHYIO JIK OHO HMEET pa3-
MEPHOCT.

Ecnu 370 BO3MOXKHO, UCCIIEI0BaTh OBE/IEHUE PEIICHUS B MPEAETIbHBIX CIydasiX U U300pa3uth
XapakTep U3y4yaeMou 3aBUCUMOCTH IpapuuecKH.

Ecnu BO3MOXHO, IPH MOJIyYEHUU TOTO WJIM MHOTO pe3yibTara, clieyeT yKa3aTh IPaHULIbI €ro
MPUMEHUMOCTH.



Pemenne 3amau mpuHeceT HamOONBIIYIO TOJNb3Y TOJBKO B TOM Clydae, €CIIM Bbl pellaeTe
3aJjauu CaMOCTOSATENbHO. PemuTh 3amauy 6e3 momoru, 6e3 MoJACKa3Ku 4acTo ObIBAaeT HEJETKO U He
Bcerga ynaercd. Ho pgaxe He yBEeHUaBIIMECs YCIEXOM IIONBITKM HAaWTH pEUICHUE, €CI OHHU
NPEANPUHUMAINACH JTOCTATOYHO HACTOWYUBO, MIPHUHOCAT OIIYTUMYKO IIOJIb3Y, TaK KakK pa3BUBAIOT
MBIIUICHHE W YKPEIIsiioT Boito. He ciegyer GoAThCS HENPHUBBIYHO JUIMHHBIX MAaTEMAaTHYECKHUX
BBIKJIAJIOK, T.K. NOJIOOHBIE «UIMHHBIE» 3a7audl NPUOJIMKEHBI K peajbHbIM 3a7ayaM, ¢ KOTOPBIMU BbI
MOJKET€e CTOJIKHYThCS B OyaylIeM B Hay4YHOH WM JIpyroil padore.

He cinenyer cmymarbscsi T€M, YTO HEKOTOpBIE 3alayd HE PEIIAIOTCA «C Xomy». JlocToBepHO
YCTAQHOBJIEHO, YTO IIPOLIECC TBOpYECTBA B OO0JIACTM TOYHBIX HAyK (a pelleHHe 3ajad €cThb BHUJ
TBOPUYECTBA) IPOTEKaeT Mo cienyrome cxeme. CHavanga UAET MOATOTOBUTENbHAS CTaiusl, B XOJE
KOTOpPOH y4YeHBI HACTOHYMBO WIIET pelieHue mnpoOineMbl. Ecnm pemenue HailTh He ymaercst u
mpo0yieMa OCTaBJICHA, HACTYMAeT BTOpas CTaaus (CTaauwsi WHKyOamwW) — Yy4YeHBId HE JyMaeT o
npobiemMe M 3aHMMaeTcs ApYruMu Bompocamu. OJHAKO B TOACO3HAHMM IPOOJDKACTCS CKPBITas
paboTa MbICIM, KOTOpas 4acTO NPUBOAUT B KOHEYHOM MTOT€ K TpeThe CTaauM - BHE3AIHOMY
03apeHMIO U MosyuyeHuto TpedyeMoro pemeHus. Hy)kHO nMeTh B BUAY, YTO CTaJusl MHKYOAluu He
BO3HHUKAET cama co00il - 111 TOro 4roObl MYCTUTh B XOJ MalllMHy O€CCO3HaTeNbHOro, Heo0X0oaAUMa
HACTOIuMBas HHTEHCHBHAs paboTa B X0/I€ MOATOTOBUTEIBHOM CTainuu.

Pemenne 3amad, kKak Mbl y’K€ OTMEYaJIHA, €CTh TAK)KE€ BUJ TBOPYECTBA U NMOAYMHSETCS TEM XKE
3aKOHOMEPHOCTSIM, YTO M padOTa y4eHOro HaJ HaydyHOU mpoOiemoii. [IpaBaa, B HEKOTOPBIX CIydasix,
BTOpasi CTaiusi - CTaaus WHKYOAIlMM - MOKET OBITh BBIpaXKEHAa HACTOJIBKO Ci1a00, YTO OCTAeTCs
HE3aMEYECHHOM.

M3 cka3aHHOrO BBITEKAET, YTO PEUICHME 3aJa4 HU B KOEM CJIy4yac He ClIeyeT OTKJIaAbIBaTh HA
IIOCJICAHUM Bedep Iepel 3aHATHAMH, KaK, K COXKaJCHHMIO, HEPEAKO IOCTYNalT CTyIEHTh.. B 3TOoM
ciiyyae Oosiee CIOXKHBIE M NPUTOM Hambosee colepKaTelbHble W IOJIE3HbIE 337aYd 3aBEIOMO He
MOTYT OBITh PELICHBI.

Han 3amaHHBIME «HA JOM» 3aJadyaMM HaJ0 HayMHAaTh AyMaTb KaK MOXHO paHbUIE, CO3/1aBas
YCIIOBUS JJIs peajiu3alii CTaluy HHKYOaluu.

B pexomenyembIx cOOpHUKAX 3a/1ay, B pasjiese, KOTOPBIM CleyeT 3a OTBETaMH, COoepKaTcs
yYKa3aHHs K pelleHrto Oosee TpynHbIX 3aaad. OOpamarbcs K HUM HY)XKHO JIMIIb IOCTE TOTO, Kak
HECKOJIBKO ITONBITOK PEIIUTh 33/1a4y HE IPUBEIYT K yCIIEXY.

MeTtoauueckre peKOMEH Al AJIsl TOJATOTOBKY K KOHTPOJIBHBIM M MPOBEPOYHBIM paboTaMm.

KonTponbHble paboThl TPOBOAATCS M TPOBEPKH KadyecTBa YCBOSHHUS Marepuaia Hu
BBIMIOJIHEHUS JOMAILIHUX 3aJaHui cTyAeHTamMu. OHU OCHOBBIBAIOTCS CTPOrO HA MPOWJIEHHOM Mare-
puajie W HE BBIXOIAT 3a paMKH wu3jaraemMoro kypca. CBOEBpEMEHHOE U3YYCHHE JICKIMOHHBIX
MaTepUaIoB W BBIMOJHEHUE JOMAIIHUX 33JIaHUHA TapAHTHPYET YCIEIIHOE BHITTOJHEHHE KOHTPOIBHBIX
U TpoBepouHbIX paboT. Ilpum moAroTOBKE ClEAyeT PYKOBOACTBOBATHCS  OOMIETPUHSATHIMU
YCTaHOBKAMH, T.€. TMOBTOPUTh HM3YYCHHBI MaTepHasl, 3allOMHUTh OCHOBHBIC WJIEW, TPUHIMIBI U
pe3ynbTaThl Kypca. He cienyer meITaThesl «BBI3YOPUTH» MaTepual, JOCTATOYHO MOHSATHh U 3alIOMHHUTH
JIOTUKY BBIBOJIA T€X WJIM WHBIX PE3YNIbTaTOB U PEUICHHUS 3a/Jad U OCO3HAaTh HMX (UINYECKHA U
MaTeMaTH4eCKuii cMbICI. [Ipy BBIMOJHEHWH KOHTPOJBHON WM MPOBEPOYHON PAOOTHI HEOOXOIMMO
3alUChIBaTh BCE OCHOBHBIE IIIard TMpPU PEIICHUH 33Ja4yM, HE <«IIePEeCKAKUBas» K KaKOMY-TO
MMPOMEXKYTOUHOMY WJIM OKOHYATEIIbHOMY pe3yJabTaTy 0e€3 Kakux-a1ubo Ha TO (U3HUYECKUX WU
MaTEMAaTHYECKUX 000CHOBAHUM.



Hukakux ocoObix TpeboBaHui K oopMiieHHI0 paboT HeT. PabGoTa momkHa OBITh 3amucaHa Tak,
‘ITO6BI 6BIJIa IMOHATHA JIOTUKA PCIICHHUA 3ada4y. OKOHYATEIbHBII OTBET HCO6XOI[I/IMO BBIJCJIUTH KaKUM-
1160 criocoboM TakK, YTOOBI MIPOBEPSIONIEMY OBLIO MOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.

11.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IPEIIOJABATEJEN

[TpoBeneHue NpakTUUECKUX 3aHATHH U BBIIOJIHEHUE CAMOCTOATENbHBIX paboT

CryneHTbl JOJDKHBI, UCIOJIB3YSl NPOCIYIIAaHHBIM Ha JIEKIUSAX MaTepuall, Hay4uThCs pellarh
3ajauu 1o kypcey. Cienyer UCnosab30BaTh pa3IMyuHble IPUEMbI BOBIECUEHUS CTYAECHTOB B TBOPUECKUH
IIPOLIECC OCBOEHUSI Y4eOHOro MaTepuaa: OlpoC CTYAEHTOB IO COAEPKAHUIO NMPOUYUTAHHBIX JIEKIIHMH,
BBI30B CTYAECHTOB K JIOCKE JUIsl pElIEHHs TEKYIIMX 3ajad, CaMOCTOSTEIbHOE pPEIICHUE 3aJadd Co
CBEPKOW MPOMEKYTOUHBIX UM KOHEYHOI'O PE3YyJbTAaTOB PEIICHMs], I10Ka3 MPErno-I1aBareieM Ha JI0CKe
pellIeHNs TUIIOBBIX 33/1a4, CAMOCTOSATEIbHbIE PAa0OTHI.

Opranuzanus KOHTPOJIS

KouTponp 3HaHMii  OCyIIeCTBIS€TCS W  IyTeM MPOBEACHUS  KOHTPOJBHBIX WM
CaMOCTOSITENIbHBIX PadOT ¢ MOCIEAYIOUIEH MPOBEPKOH.

Ha ocHoBanuu 3TUX pe3yabTaTOB BHICTABIISETCS BHYTPUCEMECTPOBBIN 3aUeT.

[TpoBeneHme 3a4€TOB U S3K3aMEHOB

I[J'ISI AOITYCKa K aTTeCTaluun H606XOI[I/IMO UMETh IIOJIOKUTENbHEIC OLIEHKH I10 Ka)Xaou Teme. Bo
BpeMs aTTeCTalluu CTYACHT I10JIy4acT I/IH,Z[I/IBI/I,Z[yaJ'IBHHﬁ OWJICT ¥ TOTOBUT OTBETHI Ha BOIIPOCHI IO

Kypcy.
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