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MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EJIPA TEOPETUYECKOMU SJIEPHOM ®U3HMKU

OAOBPEHO YMC JIAIIJIA3

[TpoTtokon Ne 1/08-577

o1 29.08.2024 1.
PABOYAS TIPOTPAMMA YYEBHOM JUCITATLTAHBI
TEOPETUYECKAS ®U3MKA TBEPOI'O TEJIA
Hanpasnenne moarotoBku [1] 12.03.03 ®oronuka u onTonH(POpPMATHKA
(cerManbHOCTD)
3

- = =

ﬁ % 3 3] S JE f %

3 2 . < < g Z = e

2 es |7 IR S £l o J T gL
= = = = Z g = EEZ o = & 283
= 15} = . = = < = = = =p s < g
¢ | Ss |24 |E |Ef (&, |EEE5 |~ |EEE
z =3 |E& | Z 2E |S¢ |35 |O S =g
&) =z |[Ok¥ |8 =8 |BHFr |mEE O =z & g &
7 2 72 8 24 0 40 0 3
8 2 72 4 20 0 21 0 C)
Utoro | 4 144 12 44 0 0 61 0




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
CTYJIEHTOB-TEOPETUKOB, TAK U CTYJEHTOB- SKCIIEPUMEHTATOPOB.

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

3agauya O0beKkT niu Kon u HaumeHoBaHue Ko u HaumeHoBaHue

npogecCHOHAITBLHOM 00J1acTh 3HAHUSA npo¢ecCHOHAILHOU HHAUKATOPA

aesiteabHocTH (3I1]1) KOMIIeTCHIIMH; JOCTHKEHUA
OcHoBanne npogeccuoHaILHOI
(nmpodeccuoOHANBHBIN KOMIIeTEHIIUH

cranaaprt-IIC, ananu3
ONbITA)

Pa3paboTka na3zepHbIX U
OINTHYECKUX
TEXHOJIOTUH; aHAITN3
MOCTaBJIEHHON 3a71auu
HCCIIE0BAHUM B
obacTi (POTOHUKH U
ONTOMH(GOPMATUKU;

Hay‘-IHO-I/ICCJ'IC,Z[OBaTCJ'ILCKI/Iﬁ

JlazepHbie
TEXHOJIOTHH,
3JIEMEHTHI B COCTaBe
JIA3ePHBIX CUCTEM,
OIITUYCCKUC
Marepuaibl U
JieTanu,

ITK-1 [1] - criocoben k
aHaJIM3y MOCTaBICHHOM
3aJ1a4d UCCIICIOBAHUH B
obnacti POTOHUKH U
ONTOMH(GOPMaTUKU

OcHosanue:

3-T1K-1[1] - 3uath
COBpPEMEHHOE
COCTOSIHHE Pa3BUTHS
(bOTOHUKH U
ONTOMH(OPMATHUKH ;
V-TIK-1[1] - ymeTb
AHAM3UPOBATh




AKCIIEPUMEHTAIIbHBIC
WCCJICIOBAHMSI B
obnactu (POTOHHUKHU U
ONTOUH(OPMATHKH
HOBBIX SIBIICHHIA,
MaTepUajoB, CUCTEM H
YCTPOMCTB

T (paKIMOHHbBIC
OIITUYCCKHC
2JIEMEHTBHI,
rOJIOrPaMMBbI

[TpodeccnonanpHbIM
crangapt: 29.004

HCXOJIHBIE TPeOOBaAHUS
MIPH PEIICHUH 33724 B
obsactu (POTOHHUKHU U
onTonH()OPMaATHKH
MIPOBOAUTD MTOUCK
Hay4YHOTEXHUYECKON
uH(pOpMaLIUU IO TEME
pemaeMon 3a1auun
YTOYHSTH U
KOPPEKTHPOBATH
TpeOOBaHUS K
pemaeMon 3a1a4e B
obsactu (POTOHHUKHU U
ONTOMH()OPMATHKH
B-TIK-1[1] - Baaxgets
HABBIKAMU aHAIN3a
MIPOCTBIX
HCCIIEIOBATEIHCKIX
3a1a4 B o0JiacTu
(hOTOHUKHU U
onTouH(GOPMAaTUKH

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATIIAMHBI

Hanpasnenus/uenu 3anauu BOCIUTAHUA (KOT) BocnuraTtenpHbli HOTEHIMAT
BOCTIUTAHHS JVCIUTUIAH
ITpodeccrnonanbHoe Co3nanue ycinoBHid, Hcnonb3oBaHue BOCIUTATEIBHOTO
BOCIIHTaHHE o0ecTIeYnBarOIINX, MOTEHIMaJIa TUCIIUIUTHH
(dbopMHpOBaHKE OTBETCTBEHHOCTH  MPO(PECCHOHATHHOTO MOIYIIS ISt
3a mpodeCcCHOHATIBLHBIN BHIOOD, (hopMHpOBaHHUS y CTYACHTOB
poeCCHOHATTFHOE Pa3BUTHE H OTBETCTBEHHOCTH 3a CBOE
npo¢eccHOHaIbHBIE PEIICHUS npogeccuoHaIbHOE pa3BUTHE
(B18) MIOCPEACTBOM BbIOOpPA CTyIEHTAaMU
UH/IMBUYaJIbHBIX 00pa30BaTeIbHbBIX
TPaeKTOPHU, OpTaHN3aIUN CUCTEMBI
OOIIIEHUS] MEX/y BCEMHU
y4acTHUKaMU 00pa30BaTeIbHOTO
npoliecca, B TOM 4Hce ¢
WCTIOJIH30BAHNEM HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH.
[IpodeccuonanpHOE Co3naHue yciaoBuUid, 1.Mcnionp30BaHrEe BOCIUTATEIBHOTO
BOCIIUTaHHE o0ecreynBaroIuX, MOTEHIMala TUCIMITINH/TIPAKTHK

(dhopmupoBaHUEe HAYYHOTO
MHUPOBO33PEHHUS, KYJIbTYpPbI
MOMCKAa HECTaHJAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
penieHni, KpUTUIECKOTO
OTHOIIEHHUS K UCCIIEI0BAHUAM
JKeHay4Horo Tojika (B19)

«HayuHo-uccnenoBarenbckas
pabotay, «IIpoekTHas mpakTHKa,
«Hayunb1i1 cemuHap» ISt

- (hopMupoBaHMS TOHUMAHHUS
OCHOBHBIX ITPUHIIUIIOB U croco0oB
Hay4HOTO IT03HAHUS MUpaA, Pa3BUTHSA
HCCIIEI0BAaTEICKUX KaYeCTB
CTYJEHTOB ITOCPEACTBOM HUX
BOBJICUEHUS B HCCIIEI0BATEIbCKHE
MIPOEKTHI IO 00JIACTSIM HAyYHBIX




ucciaenosauni. 2.Mcnoabp3oBanue
BOCIIUTATEIBLHOTO MOTEHIIHAIA
nucuuiuind "Mctopust Hayku u
nnxenepun", "Kpurnueckoe
MBIIIUICHUE U OCHOBBI HAyYHOM
koMmMmyHukanuu", "Beegenue B
crienmanbHocTh", "HaydHo-
uccienoBaTenbckas pabora',
"Hayunblii cemunap" is:

- opmupoBaHus ciocoOHOCTH
OTIENSITh HACTOAIIUE HAYYHbIE
HCCIIEAOBAHUS OT JKEHAYYHBIX
MOCPEACTBOM IPOBEACHHUS CO
CTYJICHTaMHU 3aHSATUN U PETYIISIPHBIX
Oecen;

- opMupoOBaHUS KPUTHYECKOTO
MBILIUICHUS, YMEHUS pacCMaTPUBATh
pa3lInYHbIC UCCIIEIOBAHUS C
9KCIIEPTHOMN MO3UIMH MTOCPEACTBOM
00CYXJI€HHS CO CTYJEHTaMU
COBpPEMEHHBIX HCCIIEAOBAHUM,
MCTOPUUYECKHUX MPEATOCHUIOK
MOSIBJICHUS T€X WJIM UHBIX OTKPBITHIMA
Y TEOPHUH.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUILIUHBI

Paznensl yueOHON AUCHMITIIMHBL, UX 00BEM, CPOKU U3y4eHUS U (OPMBI KOHTPOJIS:
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7 Cemecmp
1 [lepBsIit pazaen 1-8 25 K-8 3-T1K-1,
V-TIK-1,
B-TTK-1
2 Bropoii paznen 9-16 25 KHU-16 3-T1K-1,
V-TIK-1,
B-TTK-1
Hmoeo 3a 7 Cemecmp 50
KoHTpoabHbIe 50 3 3-T1K-1,
MeponpusTHs 32 V-TIK-1,
Cemectp B-T1K-1
8 Cemecmp




1 [TepBoIii pazmen 1-8 2/10/0 25 K-8 3-TIK-1,
V-TIK-1,
B-TIK-1
2 Bropoii pazuen 9-15 | 2/10/0 25 KU-15 | 3-IIK-1,
VY-TIK-1,
B-T1K-1

Umoeo 3a 8 Cemecmp 4/20/0 50
KouTtpoJbHbie 50 C) 3-TIK-1,
Meponpusitust  3a 8 V-1IK-1,
CemecTp B-I1K-1

* — COKpaIIeHHOE HAUMEHOBaHNUE (POPMBI KOHTPOJIS

*

(wn) sK3aMeH

* — cyMMa MaKCHUMAaJIbHBIX 0aJUIoB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTALUU Pa3AEIIOB:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHUE

KN KoHTpoJIb 110 uToram

3 3auer

5 OK3aMeH

KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
7 Cemecmp 8 24 0

1-8 IlepBblii pa3ne 4 12 0

1 KonaeHncupoBaHHoOe COCTOSIHME CHCTEMBbI Bcero aynutopHbIX yacoB
MAKPOCKONMYECKOr0 Y1 ¢/Ia YaCTHLL C POU3BOJIbHBIM 1 \ 2 \ 0
B3aMMO/EHCTBHEM. Omnunaiin
KonzaeHncrnpoBaHHOE COCTOSHUE CUCTEMBI MAKPOCKOMMUYECKOTO | O 0 0
YKCJIa YaCTHUL[ C IPOU3BOJIBHBIM B3aUMOJIEHCTBUEM.

Kpucrannunueckast u amopduas das3sl. KBaHTOBBIE KUIKOCTh U
ras.

2 Kone6anus aToM0OB B IPOU3BOJILHOM TBEPAOM TeJie. Bcero aynutopHbIX yacoB
Konebanus aToMOB B TPOU3BOIBHOM TBEPAOM TEIIE. 0 IE [0
Anunabatudeckoe npubmmkenue. CucreMa ypaBHEHUN Ownutaiia
JBYDKEHUS U HA0Op COOCTBEHHBIX YAaCTOT B TApMOHUYECKOM 0 0 0
PUOIHKEHUH.

3 Kpucranindeckass cuMMeTpHus, 3JieMeHTapHasi TYeHKa. Bcero aynutopHbIX yacoB
Kpucrammueckass cuMMeTpus, aneMeHTapHas ssueika. OgHo- | 1 ‘ 2 ‘ 0
Y MHOTOATOMHbBIE KpUCTAJUIbIL. [IpuMepsl 0THOMEPHBIX Ownnaiin
KpuctauioB. CucrteMa ypaBHEHUH IBUKEHUS aTOMOB 0 0 0
sreMeHTapHOU suelku. KBa3suBOIHOBOM BEKTOD.

4 KoJsiebanusi aToMOB JIMHEIHOT0 0JJHOATOMHOI0 KpUcTaia. | Bcero ayiuTopHeIX 4acoB
Konebanus aTOMOB JTMHEHHOTO OJJHOATOMHOTO KpHCTaLIa. 0 ] 2 ] 0
Axkyctrueckuil cnektp. OTHOIIEHHE CMEIEHNH COCETHUX Ownutaiin
aTOMOB, TpYyNIoOBas U (pa3oBas CKOPOCTH PACIPOCTPAHEHUS 0 0 0
BOJIH CMEIICHUH.

5 CnekTp KoJie0aHui ABYXaTOMHOI0 KPHCTAJLIA. Bcero aynutopHbIX yacoB




CriexTp KonebaHui AByXaTOMHOTO KpUcTasia. Akyctuyeckue | 1 ‘ 2 ‘ 0
U ONITUYECKHE YacTOThl. CKOPOCTH pacnpOCTPaHEHUS U Ownutaiin
OTHOCHUTEJbHBIE CMEILIEHUS aTOMOB 0 \ 0 \ 0

6-7 OoOpaTHas peméTka u eé 6asuc. Bcero aynutopHsix 4acoB
[Tepuoauueckasi 3aBUCUMOCTb COOCTBEHHBIX 4acTOT U 0 1 |0
BEKTOPOB CMEIICHHSI OT KBa3UBOJIHOBOIrO BekTopa. OOpatHast | OwnniaiiH
peméTka u e€ 6a3uc. JJIMHHOBOIHOBOE MPUOIMKEHHUE IJIs 0 0 0
4acTOT U aMIUIUTYJ CMEIIEHUS aTOMOB B IIPOU3BOJILHOM
Kpuctajie. Yucna akyCTUYECKUX U ONTHYECKUX YaCTOT.

8 KBantoBanue kosie0anuii aroMmoB. @OHOHBI. Bcero aynutopHsix 4acoB
KBanroBanue konedanuii atomoB. @ononsl. Onieparop 1 1 0
CMEILIEHUS U er0 MaTpU4HbIe 3JIeMeHThl. CpelHUui KBapat Omnnaiin
CMEIICHHS aTOMa. 0 0 0

9-16 Bropoii pa3aen 4 12 0

9 TepmoauHAMHKA K0JI€OTIOIIET0CS] KPUCTAJLIA. Bcero aynuropHbIX yacoB
TepmonunaMuka Koneodromerocs Kpucrauia. Temnosas 1 |2 |0
SHEPrus U TeII0EMKOCTh. TeMieparypHoe moBeeHue Omnnaiin
TerioéMKocTH. JlebaeBckoe MpubImKeHne. Y paBHCHHE 0 0 0
COCTOSIHUSI.

10 TemnepaTypHoe noBeeHNe cpelHero KBajpara cMeuleHus | Bcero aymTopHBIX 4acoB
JII000r0 aTOMa B KPHCTAJLIe 0 |2 [0
TemnepaTypHOe OBEIEHUE CPETHETO KBAApaTa CMEIICHUS Omnunaiin
moboro aroma B kpucraie. HeyctoitunBocts 1- u 2-x 0 0 0
MEpPHBIX KPUCTAJLJIOB.

11 Iddext Méccoayrpa. Bcero aynutopHsIx 4acoB
Dddext Méccbayrpa. BeposTHocTs 2 dekra u eé 1 |2 |0
TeMIlepaTypHoe noBefeHne. BocctaHoBneHue XapakTepucTuk | OuiaitH
KPHUCTAJIJIOB 110 aHAJIU3Y BEPOSATHOCTHU 3P PeKTa B pa3HbIX 0 0 0
CHUCTEMaX.

12 Paccesinue BHeIHEro U3Jy4eHUS HA KOJIeOII0meMcst Bcero aynutopHbIx 4acoB
KpHCTaJLIe. 0 IE [0
PaccesHue BHeNIHEro n3myyeHus Ha KoJeooiemMcst Omnunaiin
Kpucrtasie. BepoaTHOCTh paccestHus B IPUOJIMKEHUH TOHKOTO | Q 0 0
KpHUCTaJljIa.

13 Ynpyroe u Heynpyroe KOrepeHTHOe paccestHue. Bcero aynutopHbIX yacoB
VYipyroe v Heynpyroe KOrepeHTHOE paccestHue. 1 | 1 | 0
BoccranoBnenne (POHOHHOTO CIIEKTpa KPUCTAIIIOB T10 Omnunaiin
pe3yibpTaTaM HeyNnpyroro 0JHO(OHOHHOTO PaCCEsTHUS 0 0 0
HeliTpoHoB. BpemeHa sxu3HH (POHOHOB.

14 Yrpyroe u Heynpyroe HeKOrepeHTHOe paccesiHue Bcero aynutopHbIX yacoB
HEHTPOHOB. 1 |1 |0
Ynpyroe 1 Heynpyroe HEKOr€peHTHOE paccessHue HEUTPOHOB. | OHaiiH
Boccranosienne GpyHKIUK IIOTHOCTH (POHOHHBIX YaCTOT. 0 |0 |0

15 I'aMmuibTOHMAH CHCTEMBbI B3aUMOACHCTBYOIIMX Bcero aynutopHbIX yacoB
MATHUTHBIX MOMEHTOB ATOMOB B (peppoMarHeTuke. 0 |1 |0
['aMuIBTOHMAH CUCTEMBI B3aUMOAECHCTBYIOIINX MarHUTHBIX Omnnaiin
MOMEHTOB aTOMOB B ¢eppomarneTuke. [IpeoOpazoBanne 0 0 0
raMHJIbTOHMAHA K IIPEICTABICHUIO C BBIIEIIEHHON MarHUTHBIM
1osieM ocbio. OCHOBHOE COCTOSIHUE M BO30YKI€HUE MarHOHOB.

16 Tepmoaunamuka geppomMarseTnka. Bcero aynutopHbIX yacoB

Tepmonnnamuka peppomaraeruka. TemneparypHoe

0 |1 [0




IIOBCACHUC TEIIOEMKOCTH U MaKpOCKOIMMYCCKOTO MAarHuTHOIO

Ownnaiig

MoMmeHTa. deppomMaraeTusM Kak nmpumep ¢azosoro nepexoga | 0 0 0
2-T0 poja.
8 Cemecmp 4 20 0

1-8 IlepBbiii pa3ne 2 10 0

1 DJIeKTPOHHAsI BeTBb BO30Y K/IeHUs] B KPUCTAJLIaX. Bcero aynutopHbIx 4yacos
DNeKTpoHHAas BETBb BO30YKIeHHs B KpucTasuiax. [lnazmennas | 1 \ 1 \ 0
MOJEJIb IIEPEXOTHOro MeTasuia. ['aMuiIbTOHNAH 3J€KTPOH- Omnnaiin
WOHHOU CHUCTEMBI. Y CIIOBUE IEKTPOHEUTPAIBHOCTH. 0 0 0
HeBzanmoaencTByONMi 311€KTPOHHBIN Ia3, €r0 OCHOBHbIC
XapaKTEpUCTUKHU, YPABHEHHE COCTOSHUSI.

2 B3auMoaeiicTBYOIIMiA 3J1eKTPOHHBIM Ia3. Bcero aynutopHsix 4acoB
BzaumopelicTByromuii a1ekTpoHHsli ra3. O6MeHHOe 0 1 0
B3auMozeiicTue. Koppensuus B OJ0KEHUH 3JIEKTPOHOB. Ownnaiin
CtpyKTypa KOppeIsIMOHHOM 3Hepruu. BurnepoBckuii 0 0 0
kpuctaii. HyneBast mozens Metania u npodiema
METAJJINYECKOr0 BOAOPOIA.

3 JIEKTPOH-HOHHOE B3aHMMO/IeliCTBHE B HEOJHOPOIHOM Bcero aynuropHbIX yacoB
ciayyae. 1 |1 [0
DIEeKTPOH-MOHHOE B3aUMOJICUCTBUE B HEOJHOPOIHOM citydae. | OuiaiiH
JlusnekTpudeckas IPOHULIAEMOCTh AIEKTPOHHOIO ra3a. 0 0 0
[TonAapuzannoHHbIN OnepaTop. DKPAaHUPOBKA BHEIIHETO
3apsija 3J€KTPOHHBIM ra30M pa3iIn4HOMN IIIOTHOCTH.

Opunenesckue ociussuu. CoOCTBEHHbIE BO30YKICHHS B
AJIEKTPOHHOM TIa3e, MJIa3MOHBI.

4 KocBennble B3auMoieiicTBUsI Me:K1y HOHAMU U 3BYK B Bcero aynuropHbIX yacoB
MeTaJlie. 0 | 1 | 0
KocBeHHbIE B3aUMOJIENCTBUS MEXKy HOHAMU U 3BYK B Omnunaiin
Metasuie. CkopocTh 3Byka. OHOUACTUYHBIE BO3OYXKICHUS B 0 0 0
JIEKTPOHHOM Tra3ze MeTajuia. Paborta BeIxoja.

5 30HHAs CTPYKTYpa CHEKTPA. Bcero aynutopHbIX yacoB
Onnosnexktponnoe npubamxenue. Ypapaenue [lpenunrepa 0 \ 2 \ 0
JUIS DJIEKTPOHA B 110JI€ IEPUOJUYECKOro OTeHIHana. 30HHas | OHaiiH
CTpyKTypa crekTpa. BonHoBble pynkunu binoxa. Onepatopsl | 0 0 0
KOOPJMHATBl M1 CKOPOCTH 30HHOTO 3JIEKTPOHA.

6 DJIEKTPOHBI MeTaJlJIa BO BHELIIHEM I10J1e Bcero ay1uTopHbIX 4acoB
JIBM>KEHHE B KJIACCUYECKHUX IEKTPUYECKOM U MarHUTHOM 0 | 1 | 0
nosisix. D¢ GHEeKTUBHBIE MacChl AJIEKTPOHOB. Ownutaiin

0 I [0

7 CraTucTHKA 3a110JIHEHUS 3JIEKTPOHAMM COCTOSIHMII B Bcero aynutopHbIX yacoB
30HAaX. 0 |1 [0
CraTucTuka 3anoJIHeHUS 3JIEKTPOHAMHU COCTOSTHUN B 30HAX. Ounaiin
Knaccudukanus kpucramion. JusnexkTpuku, 0 0 0
MOJIYTIPOBOJIHUKH, METAJLJIBL.

8 DJIEKTPOHHBIE CIIEKTPbI Bcero aynuTopHbIX yacoB
[Tpubnmxenus: a) MOYTH CBOOOJHBIX SJIEKTPOHOB; 0) cHiibHON | 0 ‘ 2 ‘ 0
CBSI3U. DJIEKTPOHHBIE CIIEKTPBL. 30HBI bpuiuitosHa. Omnnaiin

0 0 0

9-15 Bropoii paznen 2 10 0

9 JABUKeHHe JJIEKTPOHOB B y3KO# 30He. Bcero ayutopHbIX 4acoB
JIBrKeHHE IEKTPOHOB B Y3KOi1 30HE. POk KyJIOHOBCKOTO 1 ‘ 2 ‘ 0




B3auMozeicTeus. Mozgens Xab66apaa. [lepexon "merani- Omnunaiin

ek TpuK". CIMHOBOE YIIOPSAA0UYEHUE AIEKTPOHOB. 0 | 0 | 0

10 TepmoauHaAMHKA JIEKTPOHHBIX BO30Y:KIeHNI B MeTasi1ax. | Bcero aymTopHbIX 4acoB
TepmoarHaMuKa 3JIEKTPOHHBIX BO30YKICHHI B MeTalIaX. 0 |2 [0
TernaoeMKOCTh U TEIUIOBOE PACIIMPEHUE dIIEKTPOHHON Omnuaitn
cucteMbl. [1oIynpOBOTHIKY COOCTBEHHBIE H IPUMECHBIE. 0 0 0

Konuenrpanust Hocureneit. CrieKTp MEIKHUX MIpUMECEH.
OKCUTOHBI B IIOJTYIPOBOJIHHUKAX.

11-12 | DaexkTpoH-GoHOHHOE B3aHMO/IeiicTBHE. Bcero ayuTopHbIX 4acoB
OnekTpoH-(hOHOHHOE B3aUMoJieiicTBUE. | 'aMUIbTOHNAH 1 |3 [0
Openuxa. MI3MeHeHne NoJHOM SHEPTUU CUCTEMBI 3JIEKTPOHOB | OHIIaliH
1 (OHOHOB. 0 [0 I

12 -15 | DaekTpoH-(poHOHHOE B3auMOelicTBHE (NMPOI0JIKEHNE). Bcero aynutopHbIX 4acoB
[TompaBka K HEPruM OTAEIBHOTO IEKTPOHA U YaCcTOTa 0 |3 [0
(oHOHA, BpeMEHA )KU3HU JIEKTPOHOB 1 (DOHOHOB. Omnuaitn

0 |0 |0

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenne | [lon1Hoe HanMeHOBaHME

OK DJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

11JI ITonHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuansl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T Tectnl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIBI
ncC VM HTEepaKTUBHBINA CANT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B kypce «Teopernyeckas ¢u3nka TBEPAOro Tela» MCIOJIB3YIOTCS TpPaUIMOHHBIE
00pa3oBaTeNbHbIE TEXHOIOTUHU: JIEKIIUU, CEMUHAPCKUE 3aHATUS C pa300poM 3a/1a4 U IIPUMEPOB.

7. ®OHJI OHEHOYHbIX CPEACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 TUCIUIUIMHE 00ECIeUunBaeT MPOBEPKY OCBOEHHUS ITUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPENCTBOM MEPONPUITUN TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JUCHUIUIMHE.

Cs3p Mexay (OopMHUPYEMBIMH KOMIIETCHIMAMH M (opMaMu KOHTPOJIS HX OCBOEHUS
IpeJCcTaBeHa B cleaytomel Tadnuue:

Komnerenuus HNuauxaropsl ATTEeCTalMOHHOE ATTecTanMOHHOE
0CBOEHMSH meponpustue (KII 1) meponpustue (KII 2)

IK-1 3-11K-1 3, KU-8, K1-16 3, KU-8, K1-15
VY-1IK-1 3, KU-8, KH1-16 3, KU-8§, K1-15
B-T1K-1 3, KU-8, K1-16 3, KU-8, K1-15




I kaabl oeHKU 00pa30BaTeIbHBIX JOCTHKEHHI

[IIkana KaXaA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYHTENIbHO. MTOroBast arrectranus Mo AMCUUIUIMHE oleHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00il cyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHul B paMKax TEKYILEro ¥ MpOMEKyTOYHOIO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOM:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YpOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUIINHBI

O1neHKa «OTIMYHO» BBICTABIIACTCS CTYCHTY,
€CJI OH ITyOOKO M IMTPOYHO YCBOMI
IpOrpaMMHBII MaTepua, HCUEPIIBIBAIOIIIE,
MOCJIe0BaTENFHO, YETKO U JIOTUYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIONIb3YET B OTBETE MaTepual
MOHOTPaUIECKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepuall, I'PaMOTHO U

4 — «xopouwto» 10 CYLIECTBY U3JIaraeT €ro, He J0IycKas
70-74 CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/I0BJICTBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puajia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIIEHUS JTOTHIECKOM
IIOCJIIEA0BATCIIBHOCTU B U3JIOKECHUU
IIPOrpaMMHOI'0 MaTCpuaia.

O11eHKa «HEYIO0BICTBOPUTEIHLHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO
9_ Marepuara, J0MyCcKaeT CyIleCTBEHHbIC
Hwuxe 60 F oumOku. Kak mpaBuio, oreHka

«HEYO08IeMBOPUMETLHOY

«HEY/IOBJICTBOPHTEIILHO» CTABHTCS

CTyJIEHTaM, KOTOPbI€ HE MOTYT MPOJIOIKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEH AUCIUTLIHHE.

8.  YUEBHO-METOJMYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHO JUCLHUINIAHBI

OCHOBHA/ JIUTEPATVYPA:
1. 539.2 K45 Beenenue B pusuky tBepaoro tena : , Kurrens Y., M.: MeauaCrap, 2006

2. 539.2 H63 COopHuk 3a1a4 1o kypcy "®usuka tBepaoro tena" : , MaiimucroB A.W., Hukomnaes
N.H., Mocksa: HUSTY MU®U, 2009



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

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[TPOI'PAMMHOE OBECIIEYEHUE:

CrnenmasibHOE TIpOrpaMMHOE O0ecriedeHre He TpeOyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenanbHOE MaTepHUATBHO-TEXHHYECKOE 00ecriedeHrne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIIMU U1 CTYAEHTOB

Meronudeckue peKOMEHAALNUH 110 OCBOCHHUIO TEOPETUYECKOTO0 MaTepHala.

s ycnemHoro u3y4yeHus Kypca HEOOXOAMMO IPUIEPKUBATHCA ONPEIEIEHHOM METOIUKH
3aHATUI. OCHOBHOE yCJIOBHE YCIIEXa — CUCTEMATUYECKUE 3aHATHS.

Jlis yCTIenIHOTO OCBOEHMS TEOPETHMUYECKOW YacTH Kypca HEOOXOIUMO PETyJISIpHO MOCelaTh
JeKIMM U BeCcTH KoHcHekT. ITocie kaxioil jekuuM ciieayeT BHUMATEIbHO pa3OMpaTh JEKIIMOHHBIN
MaTtepuaig, NOpUYéM NpU HEOOXOIUMOCTH CleQyeT IpOAETbIBaTh HEKOTOPbIE OMOJIHUTENIbHBIE
BBIKJIQJIKH, €CIIM Takhe ObUTM OCTaBJIEHBI JIEKTOPOM Ul CaMOCTOSITeNbHOM paboTel. [lepen Hauanom
KKIOW JIEKIIMM HMEET CMBICI MPOCMOTPETh KOHCIEKT, 4YTOObl YCBOEHHE HOBOI'O Marepuala
IPOXOAMJIO Jydlle, TaK Kak B OOJBIIMHCTBE CIy4aeB M3JI0KEHUE OINMPAETCS Ha MaTepuall,
IIPOYNUTAHHBIN HA IPEABIAYIIUX 3aHATHAX.

JI1 MONTHOTO OCBOEHHMS Kypca HEOCTATOYHO M3y4aThb JIMILIb JEKIHUOHHBIN MaTepuan. B xoxe
OCBOEHHMS Kypca CIIeQyeT 4YMTaTh KHWIHM, IPEAJIOKEHHBIE B CIUCKE JMTEpaTypsl IO Kypcy.
HacrostenbHO  pexkoMeHAyeTcs  TakKe  HUCIONb30BaTh  JIMTEPATypy, OOO03HAUEHHYIO  Kak
«JOTIOJTHUTEIIbHAS», a TAKXKE CAMOCTOSATENBHO WMJIM C IIOMOIIBIO IpENoiaBaTesss MCKaThb U JIpyrue
uctouHuku. [Ipu pabote ¢ nuTepaTypoil mouTn 6ECroIe3HO TOIBKO YNTATh MPEIJIOKEHHbII MaTepuall.
Cnenyer mponenblBaTh BCE WM XOTS Obl OCHOBHBIE BBIKJIAJKH. BakHO OCO3HaBaTh, YTO TOJBKO
CaMOCTOSITENILHO TPOJIETaHHbIE BBIKJIAJIKKA NPUBOAAT K MOHMMaHUIO MaTepuana. Bce, urto ocrtaynoch
HEMOHSTHIM, CJIEyeT CIIPOCUTD Y MpernoaBaTelis Ha Onvkaiiiem 3anstuu. Eciau gaxe uensiit pasaen
OCTaJICS HESICHBIM, 3TO HE II0Ka3aTellb BaIIMX CIIOCOOHOCTEH; CKOpee BCEro Bbl €Ille HEe Hadalu
3ajjaBaTh BOMNPOCHI ceOe W JpYyruM. A H3Y4YUTh TEOpPEeTHYEecKylo (u3MKy Oe3 BOMpOCOB: 3aueM?,
nouemy?, OTKyJa? — HEBO3MOXKHO. To ke KacaeTcs U pa3dopa JEeKIIMOHHOIO MaTepHara.

Mertoauueckue PECKOMCHAAINHN AJId IOATOTOBKH K CEMUHAPCKUM 3aHATHUAM U PCIICHUIO 3a/1a4.



[Iporpamma Kypca HW CEMECTPOBBIM KaJ€HJIApPHBIM IUIAaH COCTABJIEHBI TaK, YTO TEMBI
CEMUHApPCKHUX 3aHATHM CIEAYyIOT 3a Temamu Jiekuud. M mporpamma Kypca, U CEMECTPOBBIN
KaJICHJApHBINA TUIAaH JOCTYIHBI KaKAOMY CTYICHTY Ha caiiTe y4eOHOro yIpaBlieHHs YHHBEPCHTETA.
[Ton-rOoTOBUTBCS K OYEpPeIHOMY CEMHUHApCKOMY 3aHSATHIO - 3TO, MPEXAE BCEro, mnpopadboTars
JEKUMOHHBIA MaTepuain, COIJIACHO METOAMYECKMM pEKOMEHJAlusM, JaHHbIM Bblle. Bce
HEBBISICHEHHbBIE BOIIPOCHI TEOPUU MOKHO (M HYXKHO) 3aJaTh MPENOJAaBaTENI0 B Hayalle CEMHUHAPCKOTo
3anaTus. Ha cemuHape, kak mpaBuio, pa3OuparOTCs BOMPOCHl U KAa4eCTBEHHbIE 3a/ladyM, JAOIINe
BO3MOXXHOCTh Oosiee IIyOOKO MOCTUYbL M3y4daeMblid pa3zien Kypca. Kpome Toro, Ha cemuHape ydar
Ipa-BUJIBHO CTABUTh U PEIATh 3a/1a4y, AHAJIM3UPOBATH pelieHue 3aaad. 1lo npoiineHHol Ha ceMuHa-
pe TeMe arTces 3aauu s CaMOCTOSATEIBHOIO (JIOMAILIHEr0) pelieHus. Y CBOEHUE Kypca BO MHOI'OM
3aBUCUT OT OCMBICJIEHHOI'O BBIIOJHEHHUS JOMAIIHETO 3a/aHus, BAYMYMBOIO PELICHUS OOJBLIOrO
KOJIMYECTBA 3ajau.

[Tpu perennu 3a1a4 11e1ec000pa3HO PYKOBOJICTBOBATHCS CIEIYIOIIMMH MPABHIAMH.

[Ipexne Bcero Hy’KHO XOpOILIO BHUKHYTh B YCIOBHE 3aJ]a4M, 3alIMCaTh KPAaTKO €€ yCII0-BHUE.

Crnenyer NpUKUMHYTh, KaKU€ OCHOBHBIE 3aKOHbI M YpPAaBHEHHMs M B KakKuUX HpPUOJIMKEHUSAX
clielyeT UCIO0JIb30BaTh U 3alUCATh UX, MIOCIIE YErO MOMbITAThCS PEIIUTh.

3agaua 10JKHA OBITH CHayaja pelleHa B MAaKCUMaJIbHO 001IeM BUJIE.

[TonyunB pemienue B oOIIeM BHUAE, HYXKHO IMPOBEPUTH, MPABWIBHYIO JI OHO HMEET pa3-
MEPHOCTb.

Ecnu 3TO0 BO3MOKHO, HCCIIEA0BATh MOBECHUE PEIICHUS B MPENEIBHBIX CIy4asx U U300pa3uTh
XapakTep U3y4yaeMou 3aBUCUMOCTH IpapUuecKH.

Ecnu BO3MOXHO, NpH MOJIYYEHUU TOrO WM UHOTO PEe3ysbTaTa, CIEAYeT yKa3aTh IPaHUIIbl €ro
MIPUMEHUMOCTH.

Pemenne 3amau mpuHeceT HauOONBIIYIO TMOJIb3Y TOJIBKO B TOM Ciy4ae, €CIM Bbl peliaere
3aJjaud CaMOCTOATENbHO. PemuTh 3aauy 6e3 momoinu, 6e3 MoJACKa3Ku 4acTo ObIBAaeT HEJETKO U He
Bcerna ypaercs. Ho paxke He yBeHYaBIIMECs YCIIEXOM IONBITKM HAWTH pELIEHHE, €CIH OHHU
MPEeANPUHUMAIIUCH JIOCTATOYHO HACTOMYMBO, NMPUHOCIT OILYTUMYIO IOJIb3Y, TaK KaK pa3BUBAIOT
MBIIIJIEHUE U YKpEIIsitoT Bomto. He cienyer OOSThCS HENPUBBIUHO JUIMHHBIX MaTE€MaTHYECKHX
BBIKJIQ/IOK, T.K. MOJAOOHBIE «IJIMHHBIE» 3a/laul NPUOIMKEHBl K peaIbHbIM 3aJlauaM, ¢ KOTOPBIMU BbI
MOXETE CTOJIKHYTHCS B OyIyIIIEM B HAYYHOW WJTU APYroi padoTe.

He cinenyer cmymarbscs T€M, YTO HEKOTOpBIE 3a/ladd HE pEIIAOTCS «C Xoxy». [loctoBepHO
YCTAQHOBJICHO, YTO IPOLIECC TBOPYECTBA B 00JACTH TOYHBIX HAayK (a pelIeHHe 3aJad eCTb BH[
TBOPUYECTBA) IPOTEKAET IO cienyromed cxeme. CHadana MAET MOATOTOBUTENBHAS CTaIusl, B XOHE
KOTOpPOM yuyeHBbI HAcCTOHYMBO HIIET pemieHue npoOnemMsl. Ecnu pemenue HailTh He ymaercss u
npobsieMa OCTaBJIEHA, HACTyNaeT BTOpas cTaaus (CTaaus MHKyOaluM) — Yy4YeHbId HE JyMaeT o
npobieMe U 3aHUMaeTcs JApyrumu Bompocamu. OIHAaKO B TMOJCO3HAHMM MPOJOJDKAETCS CKpBITas
paboTa MBbICIH, KOTOpas 4acTO NPUBOAUT B KOHEYHOM HTOre K TpPEeThel CTajiuMu - BHE3AMHOMY
03apeHHUI0 U MOJy4YeHHIo Tpedyemoro pemieHus. HyXHO uMeTh B BHIY, YTO CTaAusl MHKYyOallu He
BO3HHUKAET cama co00il - i1 TOro 4roObl MYCTHTh B XOJ MallMHY O€CCO3HATEeNbHOro, He00X0AUMa
HACTOIUMBasi HHTEHCHBHAs paboTa B X0/I€ MMOATOTOBUTEIBHOM CTainuu.

Pemenue 3amau, kak Mbl YK€ OTMEYaJH, €CTh TAKXKE BUJ TBOPUYECTBA U MOJUHUHSETCA TEM KE
3aKOHOMEPHOCTSM, YTO M paboTa yueHOro HaJ HayyHoW mpobiemoii. [IpaBaa, B HEKOTOPBIX clydasix,
BTOpas CTajusl - CTaJus HUHKYOalMu - MOXET ObITh BbIpaK€Ha HACTOJBKO CJIado, YTO OCTaeTcs
HE3aMEYECHHOM.

W3 cka3aHHOrO BBITEKAET, YTO PELICHHE 3a]]a4 HU B KOEM Ciy4yae He clieIyeT OTKJIaJbIBaTh Ha
MOCJIEAHUM Bedep Mepes 3aHATHSAMH, KakK, K COXKaJeHHMIO, HEPEIKO MOCTYMarT CTYIeHTH. B sTom



cmydae Oojee CIOKHBIE M NPUTOM HamboJee colepKaTesbHbIC M TOJE3HBIe 3a/aud 3aBEIOMO He
MOTYT OBITh PELICHBI.

Hanx 3amanHbpiMu «Ha TOM» 3a7auaMH HaJl0 HAaYMHATH JlyMaTh KaKk MOXKHO paHbIe, CO3/aBast
YCIIOBHS JUISl peaTM3aluy CTa il HHKYOAIIH.

B pexomMennyembix cOOpHHKAxX 3aad, B pasjielie, KOTOPBIN CIEyeT 3a OTBETAMH, COAEpKaTCs
yKa3aHus K peuieHuto Oosiee TpyAHBIX 3aaa4. OOpamiateCsi K HUM HYXXHO JIMIIb IOCJE TOTO, Kak
HECKOJIBKO TTOTIBITOK PEIINTH 33/1a4y HE MMPUBEAYT K yCIHEXy.

MeTtoauueckre peKOMEeHIalluu AJIsl HOJATOTOBKU K KOHTPOJIBHBIM M IIPOBEPOYHBIM paboTam.

KonTponbHble paboOThl TPOBOAATCS MU TPOBEPKH KadecTBa YCBOSHHUS Marepualia W
BBITIOJTHEHUS JIOMAIIHUX 3aJaHuil cTyaeHTamMu. OHU OCHOBBIBAIOTCS CTPOTO Ha MPOHICHHOM MaTe-
puajie M HE BBIXOAAT 3a pPaMKH H3JIaraeMoro kypca. CBOEBpEMEHHOE HW3YYCHHE JICKIMOHHBIX
MaTEepUajIOB U BHITIOJHEHUE IOMAIIHUX 33/IaHUN TapaHTHPYET YCICIIHOE BBHITOJIHEHNUE KOHTPOJIBHBIX
U TpoBepouHbIX pabor. Ilpm mOAroTOBKE CleAyeT PYKOBOICTBOBATHCS — OOIIETIPUHATHIMU
yCTaHOBKAMHU, T.€. MOBTOPUTh HM3YUEHHBIH MaTepuain, 3allOMHUTh OCHOBHBIC WJEH, MPHUHIMIBI U
pe3ynbTaThl Kypca. He cienyer mpITaThesl «BBI3YOPUTH» MaTepuai, JOCTATOUYHO MOHSATH U 3alIOMHUTH
JIOTUKY BBIBOJA T€X WJIM HWHBIX PE3yNbTaTOB U pELICHHUS 3aJad U OCO3HAaTh HMX (UINYECKHA U
MaTeMaTHYECKHd CMBICI. [Ipy BBIMOJIHEHWH KOHTPOJBHONH WM MPOBEPOYHON PAOOTHI HEOOXOIMMO
3alMChIBATh BCE OCHOBHBIC IArd TIPH PEIICHUW 3a]a4d, HE <«IIePECKaKHUBas» K KaKOMY-TO
MIPOMEXKYTOYHOMY WJIM OKOHYATCIIbHOMY pe3yibTaTy 0e3 Kakux-Tu00 Ha TO (U3NYCCKUX WIH
MaTeMaTU4eCKUX 00OCHOBAHUIA.

Hukakux ocoObIx TpeboBaHuil K oopMiIeHHIO paboT HEeT. PabGoTa moimkHa OBIThH 3amKcaHa Tak,
4TOOBI OblJIa MOHATHA JIOTHKA pelieHus 3a1a4. OKOHYATEeNbHBIM OTBET HEOOXOIUMO BBIJICTUTh KaKUM-
1160 criocoboM Tak, YTOOBI IPOBEPSIONIEMY OBLIIO MOHSATHO, YTO 3TO U €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVUM JIJISI TPENIOJABATEJIEN

[IpoBeneHMe MPAKTUIECKUX 3aHATUA U BBITIOJIHEHUE CAMOCTOSITEIIBHBIX PabOT

CTyneHTsl JAOMKHBI, MUCTHONB3Yysd MPOCITYIIAHHBIA Ha JICKIUSAX MaTepuay, HaAydYuThCS pEIIaTh
3amaun 1o Kypcy. CienyeTr UCroyib30BaTh Pa3INYHbIe MPUEMbl BOBJICUCHHS CTYJIEHTOB B TBOPUYECKUI
MPOLIECC OCBOEHHUS Y4eOHOTO MaTepuaia: OMpoC CTYACHTOB MO COACPKAHUIO MPOUYUTAHHBIX JICKIIHIA,
BBI30B CTYAEHTOB K JOCKE Ul PELICHMsS TEKYIIHUX 3a7ad, CaMOCTOSTEIBbHOE pELICHHE 3aJadd CO
CBEPKOM TMPOMEKYTOUHBIX M KOHEYHOT'O PE3yJbTaTOB PELICHHUs], ITOKAa3 MPENo-JaBaTeiieM Ha JOCKE
pElIeHUs TUTIOBBIX 3a/1a4, CAMOCTOSITEIbHBIE PAa0OTHI.

Opraau3zanust KOHTPOJIS
KonTpons 3HaHMii  ocyulecTBisSeTCs W IyTeM MPOBENEHUS  KOHTPOJBHBIX WM
CaMOCTOSITENIbHBIX PadOT ¢ MOCIEAYIOUIEH MPOBEPKOH.

Ha ocHoBanuu 3tux PE3YIbTATOB BBICTABJISACTCA BHYTpI/ICCMeCTpOBHﬁ 3a4CT.

HpOBe,Z[CHI/IC 3a4€TOB U 3K3aMCHOB



Jlnst morycka K aTTecTaiiu HeoOX0IMMO UMETh MOJI0KUTEILHBIE OLICHKH 0 Kaxaoi Teme. Bo
BpEMS aTTeCTallMu CTYACHT IMOJY4aeT WHIAMBUAYIbHBIH OWIIET M TOTOBUT OTBETHI HA BOIPOCHI IO

ABTOD(BI):

Nenues Cepreii Bnagumuposud, K.¢.-M.H.

Cob6akun Buktop Hukomnaesud, K.¢.-M.H., TOIIEHT

Penenzent(nl):
KOpuit Hukonaesuu [eBsaTko, K.¢.-M.H., TOIIEHT



