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AHHOTALMS

Llenb Kypca — Hay4YuTh CTYJCHTOB paboTe ¢ IKCIIEPUMEHTAIBHBIMU JTAaHHBIMH IO MTapaMeTpam
KpPHUCTAJJIOB, OCHOBHBIM CIIOCO0AM OINHMCAHHS CHCTEM MHOTHX YaCTHIl C B3aUMOJICHCTBHEM, METO/aM
BBIYMCIICHUN CHEKTPOB KoJIeOaHWH, 30HHON CTPYKType 3JEKTPOHOB, CBS3M KOHKPETHBIX JaHHBIX C
TEOPETHYECKUM ONMCAHUEM U3 MEPBBIX IPUHINIIOB OCHOBHBIX ITAPaMETPOB TBEPIOTO TEINA.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

HGJ'IB KypCa — HAy4YUTb CTYACHTOB pa60Te C OKCIICPUMCHTAJIbHBIMU JaHHBIMH I10 IMTapaMETpaM
KpUCTaJllZIOB, OCHOBHBIM crmoco0aM OMHCAaHHUSA CUCTEM MHOTHX qacTun C BSaHMOHCﬁCTBHeM, MCTOJaM
BBIYHCIICHUI CIICKTPOB KOJ'IC6E[HI/II\/'I, 30HHO CTPYKTYPC SJICKTPOHOB, CBA3UM KOHKPCTHBIX JaHHBIX C
TCOPCTUUCCKHUM ONMMCAHUECM U3 IICPBBIX IIPUHIUIIOB OCHOBHBIX MMApaMETPOB TBEPAOIO TCIA.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Kypc aByxcemecTpoBbIil.

3HaHMs, TOJy4YyeHHblE NpU U3ydyeHUu Kypca «Teopernueckas ¢u3MKa TBEPAOro Teyay
HEOOXOAUMBI i OCBOCHHS MaKPOCKONMMYECKOM 3JIEKTPOAMHAMHKH, TEOPHM (Pa30BBIX INEPEXOOB,
YPaBHEHUI COCTOSIHMSI BEILECTBA, TEOPHHM CBEPXIPOBOJUMOCTH M MHOTMX CIELMAIU3UPOBAHHBIX
JUCLUIUIMH 110 TEOPETHYECKOM M HKCIEPUMEHTAIbHOW (M3MKe, M3y4aeMbIX CTYJEHTaMU CTapLIMX
KypcoB. JlaHHbBIH Kypc (hakTHUeCKH 3aBeplIaeT 0a30BYI0 YacThb TEOPETUYECKON (U3MKM Kak
CTYJIEHTOB-TEOPETUKOB, TAK U CTYIECHTOB- YKCIIEPUMEHTATOPOB.

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

| KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

[TpodeccnonanbHble KOMIETCHIIMA B COOTBECTBUM C 3ajadaMd W OOBEKTaMu (00iacTsMu
3HaHU#) MpoheCcCUOHATBHON NeATeTbHOCTH:

Pa3paboTka nazepHbIX U
ONITUYECKUX
TEXHOJIOTHIT, aHAJIN3
MOCTaBIIEHHOW 3a/1a4u
HUCCIIETOBAHUN B
obnactu GOTOHUKH U

JlazepHbie
TEXHOJIOTHH,
AIIEMEHTHI B COCTaBe
JIa3€pHBIX CUCTEM,
OIITUYCCKUC
Marepuaibl U

cranaapt-IIC, anaan3
OIbITA)

Hay4YHO-UCCIIEA0BATEIBCKON

ITIK-1 [1] - cmocoben k
aHaJu3y MMOCTABJICHHOM
3aJa4d UCCIIETOBAaHUH B
o0nacti POTOHUKH U
ONTOMH(GOPMATUKU

3agaua O0BeKT NI Koa m nanmenoBanue Koa m naumenoBanue

npogeccHOHAIbHOM 00/1acTh 3HAHUS npogecCHOHATLHOM HHAHKATOPA

nesiteabHocTu (311]1) KOMIIETEHIIMH; JIOCTHKEHUS
OcHoBanne npogeccnoHaIbHOM
(mpogeccuoHAIBLHBIH KOMIIeTEeHI[ U

3-1IK-1[1] - 3nars
COBPEMEHHOE
COCTOSTHUE Pa3BUTHS
(hOoTOHUKH U
ONTOMH(POPMATHUKH ;
V-TIK-1[1] - ymetb




ONTOMH(OPMATHKH;
JKCIIEPUMEHTAaJIbHbIE
HCCIIEIOBaHMSI B
obnactu (POTOHHUKHU U
ONTOUH(OPMATUKH
HOBBIX SIBJICHUH,
MaTEpUAJIOB, CUCTEM U
YCTPOWCTB

JieTan, Ocnosanue: aHAJIN3UPOBATh
n(dpaKIInOHHBIC [TpodeccrnonanpHBIM HCXOJIHBIE TPeOOBaAHUS
OITHUYECKUE cranzaapt: 29.004 IIpU PELICHUN 3a/1a4 B
AJIEMEHTBHI, o0nactu (POTOHUKHU U
rOJI0rPaMMBbI ONTOUH(OPMATUKH
MIPOBOAUTD MOUCK
Hay4YHOTEXHUYECKON

nH(pOpMalIiU IO TeEME
pelaemMoi 3a1auu
YTOYHSTH U
KOPPEKTUPOBATh
TpeOOBaHUS K
pelraeMoi 3a1aye B
obnactu (POTOHHUKHU U
ONTOMH(POPMATHKH ;
B-TIK-1[1] - Bmanmets
HaBbIKAMH aHaJIN3a
MIPOCTHIX
HCCIIEI0BATENbCKUX
3aj1a4 B 00y1acTu
(dhoTOHUKH U
ONTOMH(POPMATUKU

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenun
BOCITUTAHHUS
[IpodeccuonanbHoe
BOCITUTAHHE

[IpodeccuonanbHoe
BOCIIUTAaHUEC

3agaym BocriuTaHus (Kox)

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

Co3znanue ycioBui,
00ecIeYnBaronux,
(dbopMUpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KYJIBTYPbI
MOVCKa HECTAHAAPTHBIX HAYYHO-
TEXHHUYCCKUX/TIPAKTHIECKUX
pElIeHU, KPUTHYECKOTO
OTHOIICHUS K UCCICIOBAHHUIM
mkeHay4Horo Tonka (B19)

BocnurarenbHbIN TOTEHIIAAT
JUCLUIUINH

Hcnonp30BaHne BOCIUTATENBHOIO
MOTEHIMaNa TUCUUILIAH
pohecCHOHATEHOTO MOIYJIS ISt
(GbOopMHUPOBaHUSA y CTY/IE€HTOB
OTBETCTBEHHOCTH 32 CBOE
poeCCHOHAIBHOE PA3BUTHE
MIOCPEJICTBOM BBIOOpaA CTYJICHTAaMHU
MHAUBUAYaIbHBIX 00pa30BaTEIbHbBIX
TPAeKTOPHUI, OPraHU3alUU CUCTEMBI
OOIIEHUS MEXITY BCEMU
YYaCTHHKaMHU 00pa3oBaTeIbLHOIO
mporecca, B TOM YHCJe ¢
HCII0JIb30BAHNEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI.
1.Mcnionp30BaHKne BOCIUTATEIBHOIO
MOTEHLIKaja TUCIUIUINH/TIPAKTUK
«HayuHo-uccnenoBarenbckas
pabotay, «[IpoekTHas MpaKTHKaY,
«HayuHbIi1 cemMuHap» Ui

- (popmupoBaHUS TOHUMaHUS
OCHOBHBIX IPUHIIUIIOB U CIOCOOOB
HAy4YHOTO MO3HAHUSI MUPA, Pa3BUTHUS
HCCIIEIOBATENbCKUX Ka4eCTB
CTYJIEHTOB [TOCPEACTBOM UX
BOBJICUEHUS B UCCIIEJOBATEIBCKUE




MPOEKTHI IO 00JIACTSIM HAyUHBIX
nccnenaoanuil. 2.Mcrnons3oBanue
BOCIIUTATEIBHOTO NTOTEHIINAIIA
nucuuiuinH "Mcrtopust Hayku u
unxenepun', "Kpurnueckoe
MBIIIJIEHHE U OCHOBBI HAy4YHOI
KOMMYyHuUKanuu'", "BeaeHue B
cnenuanbHoCcTh", "HayuHo-
ucclieoBaTenscKas padbora”,
"Hayunblii cemunap" mis:

- (hopMupoBaHHs CIIOCOOHOCTH
OTIENATh HACTOSALINE HAyYHbIE
UCCIIEIOBaHMsI OT JDKEHAYYHBIX
MOCPEACTBOM IIPOBEEHUS CO
CTYJICHTaMHU 3aHATUN U PETYISIPHBIX
Oecen;

- (hopMupoOBaHHS KPUTHUECKOTO
MBIIJIEHHSI, yMEHHSI pacCMaTpuBaTh
pa3IMyYHbIE UCCIIEI0BAHUS C
AKCIIEPTHOM MO3UILIUU OCPEACTBOM
00CYXIeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHUX IIPEAIIOCHUIOK
MOSIBJIICHUS T€X UJIU UHBIX OTKPBITUI
U TEOPUH.

S. CTPYKTYPA U COJEPKAHUE YYEBHOMN JUCIUATLINHBI

Paznensl yueOHOM TUCIUIUIMHBL, X 00BbEM, CPOKH U3y4EHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 [TepBrrit pazgen 1-8 4/12/0 25 KU-8 3-TIK-
1,
V-
[K-1,
B-
IK-1
2 Bropoii paznen 9-16 |4/12/0 25 KH-16 | 3-IIK-
1,
V-
IK-1,




B-
IK-1

Umoeo 3a 7 Cemecmp 8/24/0 50

KonTpoabnbie 50 3 3-11K-
Meponpusitusi 3a 7 1,
Cemectp V-
IK-1,
B-
IK-1

8 Cemecmp

1 IlepBb1it pasgen 1-8 2/10/0 25 K-8 3-I1K-
1,

V-
[K-1,
B-
IK-1

2 Bropoii paznen 9-15 | 2/10/0 25 KU-15 3-T1K-
L,

V-
IIK-1,
B-
TIK-1

Umoeo 3a 8§ Cemecmp 4/20/0 50

KounTtposbHbie 50 2 3-TIK-
MeponpusaTusi 3a 8 1,
CemecTtp V-
[K-1,
B-
[K-1

* — COKpalleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamoB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) sK3aMeH

CoxkpalieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3elioB:

O603na | [TosiHOe HaUMeHOBaHME

YeHHue

KN KonTposb no nroram

3 3ager

C) DK3aMeH

KAJEHJIAPHBIN IIJIAH

Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

U yac. , yac. yac.
7 Cemecmp 8 24 0

1-8 IlepBblii pa3aen 4 12 0

1 KonaeHcupoBaHHOe COCTOSIHHE CHCTEMbI Bcero ayiutopHsIxX 4acoB
MAaKPOCKONMUYECKOI0 YHCJIa YACTHIL C MPOU3BOJILHBIM 0 | 2 | 0
B3aMMOJACHCTBHEM. Ownnaitn




KoHneHcHpoBaHHOE COCTOSIHUE CHCTEMBI MaKPOCKOTIUYECKOTO
YHCIIa YaCTHUI] C IPOU3BOJIEHBIM B3aHMOICHCTBHEM.
Kpucrannuueckas u amop¢Has ¢as3sl. KBaHTOBBIE )KUIKOCTh U
ras.

2 Kosne6anus aToMOB B IPOM3BOJILHOM TBEPAOM TeJie. Bcero aynuTopHbIX 4acoB
KonebGanus aToOMOB B IPOM3BOJILHOM TBEPJIOM TEJI€. 0 | 2 | 0
Anunabatnyeckoe npubmmkenne. Cucrtema ypaBHEHHIA Ownnaitn
JBMKEHUS U HA0Op COOCTBEHHBIX YaCTOT B FAPMOHUYECKOM 0 0 0
pHUOIKEHUH.

3 Kpucramindeckass cMMMeETPHs, 3JIeMeHTAPHAs si4eiKa. Bcero ayiutopHbIx 4acoB
Kpucrannuueckas CMHMMETpHs, dJ€MEeHTapHas siueiika. OqHo- u | 0 |2 [0
MHOI'0aTOMHBIE KpUCTallIbl. [IpMepsl 0THOMEPHBIX Omnutaiin
KpuctayoB. CucreMa ypaBHEHUH JABU)KEHUSI aTOMOB 0 0 0
3JIEMEHTApHOM stueiiku. KBa3uBOJIHOBOM BEKTOD.

4 Kosne6anus aToMOB JIMHEHHOI0 OJHOATOMHOI0 KpUcTa/LIa. | Beero ayIuTopHbIX 4acoB
Konebanus aTOMOB JINHEHHOTO OJHOATOMHOTO KpUCTAJLIA. 0 |2 [0
Axycrudeckuil criektp. OTHOLIEHHE CMELIEHUH COCeTHUX Ownnaitn
aTOMOB, TPYIINOBas U (a30Bas CKOPOCTU PACIPOCTPAHEHUS 0 0 0
BOJIH CMEIICHU.

5 Chnekrp Koj1e0aHnii AByXaTOMHOI0 KPHCTAaJLIA. Bcero aynuTopHBIX 4acoB
CnexTp KonebaHui AByXaTOMHOTO Kpuctamia. Akyctudeckue | 0 |2 [0
U ONITUYECKHUE YaCTOThl. CKOPOCTH pacpoCTpaHEHUS U Omnutaiin
OTHOCHTENILHBIE CMENEHUS ATOMOB 0 |0 |0

6-7 OoOpartHas peméTka u eé 6a3uc. Bcero aynutopHsix 4acoB
Ilepuonuyeckas 3aBUCUMOCTb COOCTBEHHBIX YacTOT U 0 |1 [0
BEKTOPOB CMEIICHUS OT KBa3UBOJIHOBOTO BekTOpa. OOpaTHas Omnutaiin
pewmérka u e€ 6a3uc. NIMHHOBOJIIHOBOE NPUOIMKEHHE IS 0 0 0
4acTOT U aMIUIMTYJ CMELEHUS] aTOMOB B IIPOM3BOJIBHOM
KpucTame. Yucna akyCTHYeCKUX M ONTUYECKUX YacTOT.

8 KBanToBanue koJie0annii atoMmoB. POHOHBI. Bcero aytuTopHbIX 4acoB
KBanroBanue xone6anuit aromoB. @oHoHbl. OniepaTop | |1 [0
CMEILIEHUS U €r0 MaTpUYHbIe 37eMeHThl. CpelHui KBaapar Omnutaiin
CMEIICHUI aToMa. 0 0 0

9-16 Bropoii paznen 4 12 0

9 TepmoauHamMuKa K0J1e0TI0IIErocsi KPUCTAJLIA. Bcero aynuTopHbIX 4acoB
Tepmoannamuka koneodrolerocss Kpuctaiuia. TermioBas 0 | 2 | 0
SHEPrus U TEIIOEMKOCTh. TeMnepaTypHOe IMOBEACHUE Owunaiin
teroémMkocTH. JlebaeBckoe mpubamkeHue. Y paBHEHHE 0 0 0
COCTOSIHMSIL.

10 TemneparypHoe noBeJieHue cpeHero KBajapara cMemennsi | Bcero aymTopHbIx 4acoB
JII000ro aToMa B KpUCTaJLIe 0 |2 [0
TemmnepaTypHoe OBEJEHUE CPEAHEro KBajpaTa CMEIEeHUs Omnutaiin
mo60ro aroma B Kpucraiie. HeycToddnBocTs 1- 1 2-X MEpHBIX | () 0 0
KpPHUCTAJLJIOB.

11 IddexT Méccoayspa. Bcero aynuTopHbIX 4acoB
Dddext Méccbayapa. BepostHocTh 3ddekra u eé 0 | 2 [0
TeMIlepaTypHoe nosejaeHue. BocctaHoBnenue xapakTepuctuk | Oniaiin
KPHUCTAJIJIOB 10 aHAJIN3Y BEPOSITHOCTHU 3(peKTa B pa3HbIX 0 0 0
CUCTEMaX.

12 PaccesiHue BHelIHero M3/1y4eHus Ha KoJ1edJroemMcst Bcero ayauTopHbIX yacoB
KpucTaJie. 0 | 2 | 0
PaccesiHue BHEIIHEro U3yyeHHs Ha KOJIeOmomemMcs Ownuaiin




Kpuctamie. BepoarHocTs paccestHus B IpUOIMKeHUH ToHKoro | 0 0 0
KpHCTaJLIA.

13 Ynpyroe u Heynpyroe KorepeHTHoOe paccesiHue. Bcero aynutopHsix 4acoB
VYpyroe 1 HEynpyroe KOrepeHTHOE paccesiHue. 0 | 1 | 0
BoccranoBnenne (POHOHHOTO CIIEKTpa KPUCTAIIIOB I10 Omnutaiin
pe3ysibTaTaM HeyInpyroro o1HO(GOHOHHOTO paccesiHUs 0 0 0
HelTpoHOB. Bpemena xu3au (OHOHOB.

14 Ynpyroe u Heynpyroe HeKOrepeHTHOe paccesiHue Bcero ayiutopHbIx 4acoB
HETPOHOB. 0 | 1 | 0
VYrpyroe u Heynpyroe HEKOrepeHTHOE paccesitHue HEUTPOHOB. | OHiaiiH
BoccranoBnenne (GyHKIMU TUIOTHOCTH (POHOHHBIX YaCTOT. 0 | 0 | 0

15 I'aMuIbTOHMAH CHCTEMBbI B3aMMOJeCTBYOLIUX Bcero ayiuTOpHbIX 4acoB
MATrHMTHBIX MOMEHTOB aTOMOB B (peppoMarHeTuke. 0 | 1 | 0
["amMuinbTOHMAH CHUCTEMBI B3aUMOIEUCTBYIOIIMX MarHUTHBIX Ownnaitn
MOMEHTOB aTOMOB B ¢eppomarneTuke. [IpeoOpazoBanue 0 0 0
raMuibTOHMAHA K IIPEJICTABIICHUIO C BbIICIEHHON MarHUTHBIM
1oJieM ocbi0. OCHOBHOE COCTOSIHUE U BO30YK/IEHUE MAarHOHOB.

16 Tepmoaunamuka peppoMarHeruka. Bcero ayIuTOpHBIX 4acoB
Tepmonunamuka heppoMaraeTuka. TeMepaTypHoe 0 | 1 | 0
MIOBE/ICHNE TEIIOEMKOCTH U MAaKPOCKOIINYECKOT0 MAarHUTHOTO | OHiaiiH
MoMmeHTa. DeppoMarHeTusM Kak rnmpumep $pazoBoro nepexozaa 0 0 0
2-T0 poja.

8 Cemecmp 4 20 0

1-8 IlepBblii pa3ue 2 10 0

1 JJIeKTPOHHAS BeTBb BO30YK/JAeHHS B KPUCTAJLIAX. Bcero aynutopHsIx 4acoB
DneKkTpoHHAas BETBb BO30YKaeHNUs B kpuctamiax. [lnazmennas | 0 |1 [0
MOJEJIb MIEPEXOIHOT0 MeTasuia. ['aMuIbTOHHAH 3JIEKTPOH- Ownunaitn
WOHHOW CHCTEMBI. Y CIIOBUE 3JIEKTPOHEUTPAIIBHOCTH. 0 0 0
He3anMoaeincTBy 01U AIEKTPOHHBIN T'a3, Er0 OCHOBHbBIE
XapaKTEPUCTUKH, YPABHEHUE COCTOSIHUSI.

2 B3auMoaeicTBYHOIIMA 3JIEKTPOHHBIN ra3. Bcero ayiuTopHbIX 4acoB
B3aumMoneicTByromuii 351eKTpoHHbIHN raz. OOMeHHOe 0 |1 [0
B3auMoJeiicTeue. Koppemnsmys B ONI0XKEHUH 3IEKTPOHOB. Ownutaiin
CrpyKTypa KOppeasiHuOHHOH 3Heprun. Burneposckuit 0 0 0
kpuctai. HyneBas Moaens Metanna u npodiema
METAJJINYECKOr0 BOAOPOJA.

3 DJIEeKTPOH-HOHHOE B3aMMO/JCHCTBHE B HEOJHOPOAHOM Bcero aynuTopHbIX 4acoB
ciayyae. 0 | | | 0
DNEKTPOH-MOHHOE B3aUMOJICHCTBUE B HEOAHOPOJHOM ciayyae. | Ouiaiin
JusnexkTpuueckas NPOHUIIAEMOCTh AJIEKTPOHHOTO Ta3a. 0 0 0
[TonsipuzanmoHHbIM onepaTop. DKpaHUPOBKA BHEIIHETO 3apsiaa
AJIEKTPOHHBIM T'a30M Pa3IMYHON MIOTHOCTU. DpueneBcKe
ocumisiy. CoOCTBEHHBIE BO30YKICHHS B 3JIEKTPOHHOM
rase, MJIa3MOHBbI.

4 KocBenHble B3auMoAeliCTBUAL MeK1y HOHAMU U 3BYK B Bcero ayiutopHsIx 4acoB
MeTaJLie. 0 | 1 | 0
KocBennsie B3auMoAeiiCTBUS MEK/y HOHAMHU U 3BYK B Ownnaitn
Metasuie. CkopocTh 3ByKa. OHOUACTUYHBIE BO30OYKICHUS B 0 0 0
JIEKTPOHHOM rase Metajuia. Pabora Beixoja.

5 30oHHAs CTPYKTYpa CleKTpa. Bcero ayutopHbIx 4acoB
OnnosnexTponHoe npudnmxenue. Ypasaenue lpeaunrepa 0 |1 [0
JUIS1 BIIEKTPOHA B MOJIE€ IEPUOJUYECKOr0 MOTEHIIHANIA. 30HHAS Oumutaiia




CTpyKTypa criektpa. Bonnossie ¢pynkunu bnoxa. Oneparopsl 0 0 0
KOOPJHMHATHI U CKOPOCTH 30HHOI'O 3JIEKTPOHA.

6 DJIEKTPOHBI MeTAJIUIa BO BHELIIHEM I0J1e Bcero aynuTopHbIX 4acoB
JIBrKeHNE B KIIACCUUECKHUX 3JIEKTPUIECKOM U MAarHUTHOM 0 | 1 | 0
noJsiX. (P (HeKTUBHBIE MACCHI ATIEKTPOHOB. Onuaiin

0 | 0 | 0

7 CTaTHCTHKA 3a10JIHEHUS 3JIEKTPOHAMM COCTOSIHMI B Bcero aynutopHbIX 4acoB
30HAX. 0 | 2 | 0
CrarucTuka 3armoTHeHUs YIEKTPOHAMH COCTOSTHUHN B 30HAX. Omuiaiig
Knaccudukanus kpuctamion. JusnexkTpuku, 0 0 0
MOJIYIPOBOIHUKH, METAJLIIBL.

8 DJIeKTPOHHBbIE CTIEKTPHI Bcero ayiuTOpHbIX 4acoB
[TpubnkeHus: a) MOYTH CBOOOJHBIX 3JIEKTPOHOB; 0) CHIIbHON | 0 |2 [0
CBSI3U. DJIEKTPOHHBIE CIIEKTPhl. 30HbI bpriuitosHa. Ownnaitn

0 0 0

9-15 Bropoii pazaea 2 10 0

9 JABHKeHHe JJICKTPOHOB B Y3KOM 30He. Bcero ayiuTopHbIX 4acoB
JIBrKEHUE IEKTPOHOB B Y3KOH 30HE. POJIb KyJTOHOBCKOTO 0 | 2 | 0
B3aumoJeiicTeus. Moaens Xab6apnaa. [lepexon "merani- Ounaiin
nusnektpuk”. CIIMHOBOE YIIOPSI0YEHHE SIIEKTPOHOB. 0 |0 |0

10 TepmoauHamMuKa 3J1eKTPOHHBIX BO30Yy:KIeHNi B MeTa1ax. | Becero ayauTopHbIx yacos
TepMmoarHaMuKa 3JEKTPOHHBIX BO30YXKICHUN B MeTaIax. 0 |2 [0
TermmoeMKOCTb 1 TEIUIOBOE PACIIUPEHHUE SIICKTPOHHOMN OHnaiin
cucteMbl. [1oTympoBOAHUKY COOCTBEHHbBIE U IPUMECHBIE. 0 0 0
Konnenrpanus nHocuteneit. CekTp MEIKUX IpUMeceH.

OKCUTOHBI B MTOJIYIIPOBOIHUKAX.

11-12 | DnekTpoH-GpoHOHHOE B3aUMO/eliCTBHE. Bcero ayuTopHbIX 4acoB
OneKkTpoH-(pOHOHHOE B3aUMOIeHCTBHE. | aMUIIbTOHNAH 0 |3 [0
Openuxa. MI3MeHeHne MoJHON SHEPTUU CUCTEMBI SJIEKTPOHOB U | OHJIaliH
(OHOHOB. 0 |0 | 0

12 - 15 | DnexkTpon-GpoHOHHOE B3auMoeiicTBUE (IIPOA0JIKEHNE). Bcero ayiuTopHbIX 4acoB
ITonpaBka K 3HEPTUU OTIENBHOIO JIEKTPOHA U 4acTOTa 0 E [0
(hoHOHA, BpeMEHA JKU3HU JJICKTPOHOB U (H)OHOHOB. Omnnaitn

0 |0 |0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAH OILIMA:

Oo6o3na | [loiHOe HaMMeHOBaHMe
YyeHue
oK DNEeKTPOHHBIN Kype
IIM [ToTHOTEKCTOBBIN MaTepral
1[I [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-matepuansl
AM Aynano-marepuaibl
[Ip3 [Ipe3enTaunu
T Tectbl
OCM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUATIBI
nC NHTEpaKkTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOTUH




B kypce «Teopernueckass ¢u3Mka TBEpAOrO TeNa» HUCHONb3YIOTCS TpaJULIMOHHBIC
o0pa3oBaTeNbHbIE TEXHOJIOTUHU: JIEKIIUU, CEMUHAPCKUE 3aHATHS C pa300poM 33/1a4 U IPUMEPOB.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILINHE.

Ces3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerennus HNuaukaropsl ATTecTallHOHHOE ATTecTallHOHHOE
0CBOEHMSI meponpusitue (KII 1) meponpusitue (KII 2)

TIK-1 3-T1K-1 3, KH-8, K1-16 9, K1-8, K1-15
V-TIK-1 3, K1-8, K1-16 9, K1-8, K1-15
B-IIK-1 3, K1-8, K1-16 9, K1-8, KI-15

HIkanbl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[kana Ka)kAOro KOHTPOJBHOTO MEPONPHUATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCHUMAaJIbHOTO OaJila BKIIIOYMTENbHO. MITOroBast arrectanus mo AMCUUIUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OamoB, 3apabOTaHHBIX CTYJEHTOM IPHU BHITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas oreHKa BBICTABISIETCSI B COOTBETCTBUHU CO CJIGI[yIOIJ.[CfI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB 0aJUTbHOM TIKaJe ECTS y4eOHOH TUCIUIUIHHEI

OlleHKa «OTIIUYHO» BBICTABIISAETCS
CTYJIEHTY, €CITH OH ITy0OKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepua,
HCYEPIIBIBAIOIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C NPAKTUKOM, HCIIONL3YET B
OTBETE MaTepual MOHOTpapUuIECKOi

JIUTEPATYPBHIL.
85-89 B OlLIeHKa «XOPOII0» BBHICTABIIAETCS
75-84 C CTYAEHTY, €ClId OH TBEPAO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He IOMycCKas

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.

4 — «xopouto»

70-74

65-69 OueHka «y10BIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HAHUS TOJBKO OCHOBHOTO MaTepHaia,
3- HO HE YCBOWII €0 JICTaJIeH, J0MyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO MPaBUIIEHBIC
(opMyNIHPOBKH, HAPYIICHHS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
M3JI0KCHUH IPOrPaMMHOT0 MaTepuaJia.

OHCHKa CHEYOOBJICTBOPHUTCIIHEHO
BBICTaBJIACTCA CTYACHTY, KOTOpI:.IfI HC

Hwxe 60 2 — F




«HEY0081em8OPUMENLHOY 3HAeT 3HaYUTEIbHON YacTu
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
cymecTBeHHbIe omnOKku. Kak npasuio,
OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJIOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110
COOTBETCTBYIOIIEH JUCHUILTHHE.

8.  YUYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHO JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 539.2 H63 Cb6opuuk 3agau no kypey "®dusuka tBepaoro tena" : , M. H. Hukonaes, A. 1.
Maiimucro, Mocksa: HUSTY MU®H, 2009

2. 539.2 K45 Beenenue B ¢pusuky tBepaoro tena : , Y. Kurrens , M.: MenuaCrap, 2006

3. DU K12 Teopetnueckas ¢pusuka tBepaoro tena : , FO. M. Karan, B. H. Co6akun, C. B. lBnues,
M.: MU®U, 2009

JOIIOJIHUTEJIBHAS JINTEPATYPA:
[MPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE porpaMMHoe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrnenuaibHOE MaTepUaTbHO-TEXHUYECKOE oOecrieueHre He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

Meroandeckue peKOMEHIAIMH IT0 OCBOCHUIO TEOPETHUECKOT0 MaTeprara.

Jlig ycmemHoro M3y4eHus Kypca HEOOXOAMMO MPUIEP>KUBATHCSA OMPEACIEHHOW METOIUKH
321H$ITPII>1. OCHOBHOG yCJIOBI/Ie yCHCX& — CUCTCMATHUYCCKHUC 3aHSTHA.

JlJIss yCHENIHOTO OCBOCHHS TEOPETUYECKOW YacTH Kypca HEOOXOAMMO PETYISIPHO TOCEeaTh
JICKIIMN U BECTHU KOHCIICKT. HOCJIC Ka)KHOfI JICKIIU N CJIeI[yeT BHUMATCIIBHO pa361/1paTL HGKHHOHHBIﬁ
MaTCpI/IaJ'I, HpI/ILIéM HpI/I H€O6XOI[I/IMOCTI/I cnez[yeT HpOI[GJ'II)IBaTB HCKOTOpBIG JOOITOJTHUTCIBbHBIC
BBIKJIAJIKH, €CJIM TaKue OBLIM OCTABJIEHBI JICKTOPOM Il CaMOCTOSITEIbHOM paboThl. [lepen Havwamom



KaX/I0i JIEKIMM HMMEET CMBICI TNPOCMOTPETh KOHCIHEKT, YTOOBl YCBOEHHE HOBOIO MaTrepuana
MPOXOAMJIO Jyyllle, TaK Kak B OOJBIIMHCTBE CIyyaeB W3JIOXKEHHE OMNHMpAeTCs Ha Marepua,
IIPOYUTAHHBIN HA NPEABIAYIIUX 3aHATHAX.

JI1st IOJTHOTO OCBOCHHMSI Kypca HEeIOCTaTOYHO M3ydaTh JIMIIb JICKIIMOHHBIN Marepuai. B xome
OCBOEHHUSI Kypca CleIyeT 4YHUTaTb KHHUIH, MPEAJIOKEHHbIE B CIHCKE JHUTEpaTyphl MO KypCy.
HacrositenbHO  pekoMeHIyeTcs  Takke  HCIONB30BaTh  JIUTEPaTypy, OOO3HAYEHHYIO  Kak
«JIOTIOJTHUTENbHAS», a TaK)Ke CaMOCTOATENbHO WM C MOMOIIBIO MPENOoJaBaTeNs UCKAaTh U ApPYyTUe
uctoyHuku. [Ipu pabore ¢ mureparypoil moutu 6ecroae3Ho TOABKO YUTATh MPEATIOKEHHbIN MaTepuat.
Crnenyer mponenbiBaTh BCe WJIM XOTS Obl OCHOBHBIC BBIKJIAAKH. Ba)KHO Oco3HaBaTh, YTO TOJIBKO
CaMOCTOSITENIFHO TPOICTaHHbIe BBIKJIAIKU NMPHUBOIAT K MOHMMAHHUIO Marepuana. Bce, 4ro ocranock
HETIOHSTBIM, CIIEAYET CIPOCUTH y TpernoAaBareis Ha Ommkaiimem 3ansaTiun. Ecim nake nenslii paszaen
ocTajiCsl HESICHBIM, 3TO HE IOKa3aTelb BalllUX CIOCOOHOCTEH; CKOopee BCEro BbI €Illle HE Hadalu
3a/1aBaTh BOIPOCHI cebe M JAPYruM. A H3Y4YUTh TEOPETHUECKYIO (u3uky Oe3 BOIPOCOB: 3aueM?,
novyemy?, oTKyaa? — HEBO3MOXHO. T0 ke KacaeTcsl U pazdopa JEKIIMOHHOTO MaTepHaa.

Meroanueckue peKOMEHAALMH I TOATOTOBKU K CEMUHAPCKUM 3aHATHAM U PEIICHUIO 3a]1a4.

IIporpaMmMa Kypca ¥ CEMECTPOBBIM KaJICHIAPHBIM IUIAH COCTAaBJICHBI TaK, YTO TEMBI
CEMUHApPCKUX 3aHATHM CIEAYIT 3a Temamu Jiekuud. M mporpamMma Kypca, W CEMECTpPOBBII
KaJIEHAAPHBIA IJIaH JTOCTYIHBI KaXJOMY CTYJIEHTY Ha caiiTe y4eOHOro ympaBlIeHUs yHHBEpPCUTETA.
[Ton-roTOBUTBCS K OYEpeIHOMY CEMHHApCKOMY 3aHATHIO - 93TO, MpPEXAE BCEro, mpopadorarsb
JEKIMOHHBIM MaTepuai, COIJJaCHO METOJMYECKMM pEKOMEHJAlWsM, JaHHbIM Bblme. Bcee
HEBBIACHEHHbBIE BOIPOCHI TEOPUH MOKHO (M HY’KHO) 3a/1aTh MPEMNOAABATENIO0 B Ha4ale CEMHHAPCKOIro
3aHATUsA. Ha cemmHape, kak IpaBHJIO, pa3OMparoTCs BOIPOCHl M KaueCTBEHHBIE 3a/ayM, JAIOIINe
BO3MOXHOCTb OoJjiee IIyOOKO MOCTHUYb M3ydaeMblil paznen Kypca. Kpome Toro, Ha cemuHape ydar
[Ipa-BUJIBHO CTABUTh U PEIUATH 3a/a4d, aHAIM3UPOBATh pelieHue 3anad. I[1o npoiaeHHol Ha ceMuHa-
pe TeMe narTced 3aJa4d AJI CaMOCTOSITEIBLHOTO (JOMAIIHET0) pEelIEHHs. Y CBOEHHE Kypca BO MHOTOM
3aBUCUT OT OCMBICIICHHOTO BBINIOJHEHUS JOMAIIHETO 33/aHusi, BIYMYHMBOIO PEIICHHS OOJIBIIOro
KOJIMYECTBA 3a1ad.

ITpu pemenun 3aaa4 1eaecoo0pa3HO PyKOBOACTBOBATHCS CIEAYIOIIMMU IPaBUIIAMU.

[Ipexne Bcero Hy>KHO XOpOILIO BHUKHYTh B YCJIOBUE 33J1a4H, 3alIMCAaTh KPATKO €€ yCIIO-BHUE.

Crnenyer NpUKUHYTb, KaKh€ OCHOBHBIE 3aKOHbI M YpaBHEHHMs M B KaKUX HPUOJIMKEHUSAX
CJIEyeT UCIIOJIb30BaTh U 3aIIUCATh X, ITOCIIE YETO MONBITAThCS PELIUTD.

3anada 10JKHA OBITH CHaYaja pelleHa B MAaKCUMaJIbHO OOIIeM BUJIE.

[TomyuyuB pemieHue B oOIIeM BHJIE, HY)KHO INPOBEPHUTH, MPABUIBHYIO JM OHO HMEET pas-
MEpHOCTb.

Ecnu 5T0 BO3MOKHO, HCCIIEIOBATh MMOBEICHHE PEIICHUS B MPEACIbHBIX CIy4asX U U300pa3uTh
XapakTep U3ydyaeMoi 3aBUCUMOCTHU TpaprUecKu.

Ecau BO3MOXHO, IIpH MOJIyYEHUN TOTO WJIM MHOTO pe3ysbTaTa, CIEAyeT yKa3aTh IPaHULIbI €T0
IIPUMEHUMOCTH.

Pemenue 3amau mpuHeceT HaMOONBLIYIO MOJB3Y TOJIBKO B TOM CiIydae, €CIM Bbl pelIaeTe
3aJjaud CaMOCTOATENbHO. PemuTh 3a1auy 0e3 nmomoru, 6e3 MoJCKa3Ku 4acTo ObIBaeT HEJIerKo U He
Bcerga ynaercd. Ho pgaxe He yBEeHUaBIIMECS YCIEXOM IONBITKM HAWTH pELICHUE, €CIM OHU
NPEANPUHUMAINCH JTOCTaTOYHO HACTOWYMBO, IPUHOCAT OLIYTHMYIO IIOJb3y, TaK KAaK pPa3BUBAIOT
MBIIIJIEHUE U YKpemsitoT Bomto. He ciemyer OOSATbCS HENPUBBIYHO JJIMHHBIX MaT€MaTHYECKUX



BBIKJIQJIOK, T.K. MOAOOHBIC «JIMHHBIC» 3a/a4ll MPHUOIMKEHBI K pealbHBIM 3a/1adyaM, C KOTOPHIMH BBI
MOJKETEe CTOJIKHYThCS B OyIyIlleM B HAyYHOU WJIH Ipyroi padoTe.

He cnenyer cMymarbcs Te€M, 4TO HEKOTOpBIE 3aJaud HE PELIAIOTCA «C Xoxy». JlocToBepHO
YCTAaHOBJIEHO, YTO TMpOILIECC TBOpYECTBA B OOJIACTHM TOYHBIX HayK (a pelleHue 3ajad ecTh BHUJ
TBOpYECTBA) NpPOTEKaeT Mo cienyromei cxeme. CHadanga MAET NOJArOTOBUTENbHAs CTAaausl, B XOJE
KOTOPOW Y4YEHBI HACTOWYMBO WINET pelieHue mpobiembl. Eciam permeHue HaTH He ynmaercs W
mpoOyieMa OCTaBJ€HA, HACTyMaeT BTopas cTaaus (CTagus WHKyOalMu) — Y4YeHBIH HE OyMaeT o
npobiieMe M 3aHUMaeTcs APYruMu Bompocamu. OAHAKO B TOJCO3HAHUM MPOAOJIKAETCS CKpBITAs
paboTa MBICIIH, KOTOpas 4YacTO MPHUBOJUT B KOHEYHOM HUTOTE K TPEThel CTaauu - BHE3AITHOMY
03apCHHUI0 U TIONY4YeHHUI0 TpeOdyeMoro pemieHus. Hy>kHO MMeTh B BUAY, YTO CTaAWsl MHKyOallu He
BO3HHUKAET cama coOO# - i TOro 4ToObl MYCTHTh B XOJ MalIMHy O€CCO3HATEeNbHOT0, HEOOXOaMMa
HaCcTONYMBasi MHTEHCHUBHAs paboTa B XOJI€ TOATOTOBUTEIILHON CTaIHH.

Pemenue 3amad, kKak MbI y)Ke€ OTMEYaJIA, €CTh TAaK)K€ BUJ TBOPYECTBA U MOAUYMHSICTCS TEM KeE
3aKOHOMEPHOCTSIM, YTO M paboTa y4eHOro HaJl HaydHoU npobiemoii. [IpaBna, B HEKOTOPBIX Clyyasx,
BTOpasi CTaiusl - CTaausi WHKyOallMM - MOXeT ObITh BBIPAXKEHAa HACTOJIBKO cjabo, 4TO ocTaercs
HE3aMEUYCHHOM.

N3 cka3aHHOTO BBITEKAET, UTO PEUICHUE 337]a4 HU B KOEM CIIy4yae He CJIEeyeT OTKJIAJbIBaTh HA
MOCJIEIHUM Beuep Nepej 3aHATHSIMHU, KaK, K COXAJICHHIO, HEPEAKO IMOCTYMNarT CTYAEHTh.. B 3ToM
ciiydae 0oJjiee CIOKHBIE M TPUTOM Hambosiee cojaepkaTeNbHbIe M TOJIE3HbIE 3a7aydl 3aBEJOMO HeE
MOTYT OBITh PEIICHBI.

Han 3aganHpiMu «HA TOM» 3aladaMd HAJI0 HAUYMHATH AyMaTh KaK MOKHO paHbIIE, CO3/1aBast
YCJIOBHSI IJIS1 peay3allii CTaIuu HHKYOAIiu.

B pexomeHnnyembIx cOOpHHKaX 3a/ay, B pasjesie, KOTOPBINA CleqyeT 3a OTBETaMH, COepKaTcs
yKa3aHUs K pelleHuto Oosee TpyaHbIX 3aaad. OOpamiatbesi K HUM HYXKHO JIMIIb TMOCTE TOT0, Kak
HECKOJIbKO MOTMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

Metoandeckre peKOMEHIAINH JUIs IOATOTOBKY K KOHTPOJIBHBIM M IIPOBEPOYHBIM paboTaM.

KontponbHble paboThl TPOBOAATCA [l HPOBEPKH KadecTBa YCBOSHHS Marepuaila |
BBIMOJIHEHMSI JIOMAIHUX 3aJaHui cTyneHTaMu. OHM OCHOBBIBAIOTCA CTPOrO Ha IPONJEHHOM MaTe-
puasie M HE BBIXOAAT 3a pPaMKH H3naraemMoro Kypca. CBOEBpEeMEHHOE H3yu€HHUE JIEKIIMOHHBIX
MaTEepHUaOB U BHINOJHEHUE JIOMAIIHUX 33JaHUN TrapaHTUPYET YCIEIIHOE BBIMOJIHEHNE KOHTPOJIBbHBIX
U TpoBepouHbIX paboT. Ilpm mOArOTOBKE cilenyeT pPyKOBOJCTBOBATHCS  OOUICTPUHSATHIMU
YCTaHOBKAMHM, T.€. NMOBTOPUTh HM3YyYECHHBIH MaTepHall, 3allOMHUTh OCHOBHBIE WJI€H, NPHUHIMUIBI U
pe3ynbTaThl Kypca. He cienyer mbITatbesi «BbI3yOpUTHY MaTepHai, JOCTATOUYHO MOHATh U 3alIOMHUTH
JOTMKY BBIBOJIa T€X WJIM MHBIX pe3yJbTaTOB M peEIIeHUs 3aJad M OCO3HaThb UX (U3UYECKUH U
MaTeMaTH4ecKuil cMbIci. Ilpu BBIMOJIHEHHH KOHTPOJBHOW WIIM MPOBEPOYHOM pabOThl HEOOXOIUMO
3alMChIBaTh BCE OCHOBHBIE WIaru NpHM pEIICHWU 3aJauyd, HE «IEpPECKaKuBas» K KaKOMY-TO
MIPOMEXYTOUHOMY WJIM OKOHYATEJIIbHOMY pE3yJbTaTy 0e€3 Kakux-1M00 Ha TO (U3NYECKUX WIH
MaTeMaTHYeCKUX 000CHOBaHUI.

Hukakux ocoObix TpeboBanuii Kk oopmiieHno padboT HeT. PaboTa nomkHa OBITH 3amycaHa Tak,
4yTOOBI OblIIa MOHATHA JIOTUKA peleHus 3a1a4y. OKOHYaTeNbHbII OTBET HEOOXOAUMO BBIIETUTH KaKHM-
1160 cmocoOoM Tak, YTOOBI IPOBEPSIOIEMY OBLIO MOHSATHO, YTO 3TO U €CTh OTBET K 3a/1aye.



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

[IpoBeaeHne NPAKTUUECKUX 3aHATUA U BBITIOJIHEHHE CAMOCTOSTEIBHBIX PadboT

CTyneHThl JOKHBI, UCTOIB3Ys MPOCITYIIAHHBIA Ha JIEKIUSAX Marepual, HayuyuTbCs peliaTh
3amaun 1o Kypey. Criemyer UCnoyib30BaTh Pa3IMYHbIE IPUEMbI BOBJICUEHUS CTYICHTOB B TBOPYECKUM
MPOLIECC OCBOEHHUS Y4eOHOTo MaTepuaja: Olpoc CTYACHTOB IO COJEP)KaHUIO MPOUYUTAHHBIX JEKIUH,
BBI30B CTYJEHTOB K JOCKE JUIsl pelIeHHs TEKYIIMX 3aad, CaMOCTOSITEIbHOE peIlleHHe 3aJaud Co
CBEPKOM MPOMEKYTOYHBIX UM KOHEUYHOTO PE3yJbTAaTOB pELICHHMs], MOKa3 Ipero-1aBareieM Ha JIO0CKe
pElIeHUs TUTIOBBIX 33/1a4, CAMOCTOATEIbHbIE PAOOTHI.

Opranu3zanus KOHTPOJIs

KonTpons 3HaHMM  OCyLIECTBiIsSIETCs W IYyTEM  IPOBEIEHUS  KOHTPOJIBHBIX WM
CaMOCTOSITEIIbHBIX pa0dOT C MOCIEAYIONIEH TPOBEPKOIA.

Ha ocHOBaHUM 3THX pe3ysbTaTOB BHICTABISETCS BHYTPHUCEMECTPOBBIN 3a4eT.

[IpoBenenue 3a4€TOB M 9K3aMEHOB

I[J'IH AOIIyCKa K aTTeCTalluu HCO6XO,Z[I/IMO HMETh MOJ0XKUTEIbHBIC OIIEHKH I10 KaxKaou Teme. Bo
BpeMs aTTeCTalluU CTYACHT MOJIy4acT HHﬂHBHHyaHBHHﬁ OWJICT U FOTOBUT OTBETHI Ha BOIIPOCHI 110
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