defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kachegpa o6Luein puanku

“YTBEPXXJOAIO”
OJEKAH MT®
K.T.H. TiopuH A. T".

OOKYMEHT MOAMVCAH MPOCTOW HEKBA/TU®ULIMPOBAHHOW
3NEKTPOHHOWM MNOAMCHIO
31.08.2022
Bnapgeneu: K.T.H. TiopuH A. T,
CpOK fIefiCTBMSA: He OrpaHnyeH

Agpec xpaHeHUs 3N1eKTPOHHOr0 AOKYMeHTa:
https://www.nstu.ru/university/info/sveden/education

PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI
OcHoBBI (pM3HKH TBEPAOIO TejIA

Ob6pasoBatenbHas nporpammva: 22.03.01 MatepranosefeHne 1 TEXHONOrMM MaTepuanos, NPOgusIb:
MaTeprianosefeHre 1 TEXHOIOTMW MalLMHOCTPOUTESIbHBIX MaTepUasioB

Kypc: 2, cemecTp : 4
MeXaHVKO-TEXHONOrMYECKWIA (haKybTeT,

CemecTtp

No

Bup gesitenbHOCTU

4

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

58

Jlekymu, yac.

36

MpakTnyeckune 3aHATAA, Yac.

18

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO thopMe, yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CamocTosiTenbHas paboTa, yac.

50

12

Buabl camocTosTeNbHOI paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum

Hosocnbupck 2022



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW pefepasibHOro rocyaapCcTBeHHOro 06pa3oBaTe/IbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrNN MaTepunanos

&I OC BBefeH B AeicTaue npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 r.

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHONOrMK MaTepranos

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

O®, 31.08.2022

YTBepX/AeHa Ha COBETE MeXaHUKO-TEXHO/IOMMYECKOro (hakybTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[loueHT, K.T.H. Ctpenbuos C. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1

KomneTteHuumn

Mpynna

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

O6uienpodgpeccroHaibHble |ONMK-4 CrnocobeH NpoBoOAUTL M3MEPEHNS U Hab/IIoAeHUA B cepe NPodeccMoHabHOM
KOMMEeTEHL K [IesTeNbHOCTI, 0bpabaThiBaTh M NPeACTABMATb 3KCMEPUMEHTA/bHbIE AaHHbIE

OlK-4. 2 YMeeT NpUMeHATL COBPeMEHHbIe NOAXOAbI 411 MOTyYeHNs, aHam3a n
BU3YasIbHOr0 MPefCTaB/ieHNs Pe3ybTaToB 3KCNepPUMEHTaIbHBIX Y TEOPETUYECKIUX

ncecneoBaHuin
YHuBepca/bHble YK-1 CnocobeH ocyLLecTBNATb NOUCK, KPUTUYECKNIA aHA/IM3 U CUHTE3 UH(opMaLu,
KOMMETEHLIMK NPUMEHSTb CUCTEMHBbIV NOAXO0/ N5 PeLleHNs NOCTaBNEHHbIX 3a4a4

YK-1. 1 3HaeT npuHumnbl c6opa, 0T6opa 1 0606LLEHNS MHOPMaLWN.

2. TpeboBaHunsa HI'TY K nnaHnpyembIM pesysibTataM 06y4YeHUs1, COOTHECEHHbIM C

NHANKATOpPaMM OCTUXKEHNS] KOMMETEHL Wi

Tabnuua 2.1

NHAMKaTopbl AOCTVKEHUS] KOMMETEHLIWIA

PesynbtaTbl 06yyeHns

dopMbl opraHmnsaumm
3aHATUN

OIIK-4. 2 YMeeT npuMMeHATH cOBpeMeHHbIe MOAXO0/bI 1JIs1 HOJyYeHHs],
aHAJIN32 U BU3YAJIBHOI'0 NMPeICTABJICHHS Pe3yJbTaTOB YKCIePUMEHTAIbHBIX
1 TeopeTHIeCKUX Hccile 0BAHNMH

MpUMEHSTb NONYYEHHbIE 3HAHKS ANs NPOBEAEHNS (N3NUECKOr0 IKCIMPEMEHTA

Nekumm; MNpakTUYecKme 3aHATUS,;
CamocTosTe/lbHas paboTa

OO6BACHMTbL PU3NYECKYH MOAENb ABEHMS MK 3ddekTa

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocToaTenbHas paborta

MpVMEHSTbL NO/yYeHHbIE 3HAHUS B MPOLLECCE CBOEI NMPOGECCMOHABHO

[esATeNnbHOCTU

Nekuwnn; MNpakTnyeckme 3aHATUS;

YK-1. 1 3paeT npHHOHIBI cGopa, 0TGOpa H 0000 meHusTt HHPOPMATHHA.

O (h13nyecKMX npoLieccax, NPOTEKALLMX B TBEPABIX TeNax

JNekuwnn; MNpakTrnyeckme 3aHATUS;
CamocToaTenbHas paborta

O CyLEeCTBYHOLLNX COBPEMEHHbBIX TEOPUAX, NPUMEHAEMBIX O114 06BbACHEHUA

CBOWCTB TBEPAbIX TeN

Nexumu; MNpaKTUYeCKme 3aHATUS;
CamocToaTenbHas pabota

OCHOBHbIE NOHATUA 1 TEPMUHBLI ANCLUNNNHBI B 06beme, [OCTaTOYHOM AnA

BbIMO/IHEHMS CBOMX NPOGhecCMOHa/IbHbIX 3adau

JNekumu; MNpakTUYecKme 3aHATUS;
CamocTosaTenbHas paboTa

OCHOBHbIE (PU3NYECKIIE 3aKOHBI U 3(P(EKTbI B TBEP/bIX TeNax

Nexuyy; CamocTosTeNbHas paboTal

NPUHUMMbI NPUMEHEHNS 3aKOHOB (IM3MKW K KOHKPETHBIM (PU3NYECKUM CUCTEMAM;

Jlekumu, MNpaKTNYecKme 3aHATUS,

3. CopepxkaHue 1 CTPYKTypa ANCUUNTIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankKaTopbl
TeMbl NeKunin Hacb! |dopme npakT. | oo e | AOCTIXeHKA YyebHas fesaTeNlbHOCTb
noar., vac. ' ' KOMMeTeHLn
CemecTp: 4
AunpakTndeckas eanHuLa: NemMeHTbl KPUCTaNI0U3NKN.
CnyLwwaeT NeKLMOHHbIA
1. KpucTaninyeckme peLLeTku 9 0 0 OlK-4.2,YK|martepuan, aHanmsnpyer,
N CTPYKTYpbI -1.1 3anncbiBaeT camoe BaXKHOE,
CYLLECTBEHHOE.
Cnywaet NeKLMOHHbIN
2. Anthpakums peHTreHOBCKMX 2 0 0 OrlK-4.2,YK |maTepuan, aHaM3npyer,
Nny4yein B KpucTannax -11 3anmncbiBaeT camoe BaXKHOe,

CYLLLECTBEHHOE.




3. KonebaHus

OlK-4.2,YK

CnywaeT NeKUMOHHbIA
maTepuan, aHaIn3npyer,

0 0
KPUCTa/IIMYECKNX PeLLeToK -1.1 3arnmncbiBaeT caMoe BaXHOE,
CYLLECTBEHHOE.
AunpakTndyeckas egnHuLa: KMHeTMYeCKME NPoLecchl B KpUcTaniax.
CnyLwaeT NeKLMOHHbIA
marepwas, aHam3upyerT,
4. Teopema Broxa 0 0 YK-1.1 P Py
3anmncbiBaeT caMoe BaXXHOE,
CYLLLECTBEHHOE.
Cnywaet NeKLMOHHbIN
marepwan, aHanm3upyert,
5. TeH30p 3ththeKTUBHBIX MacC. 0 0 YK-1.1 P Py
3arnmncbiBaeT caMoe BaXHOE,
CYLLLECTBEHHOE.
CnyLwwaeT NeKLMOHHBIA
6. CTaumoHapHoe ypaBHeHue 0 0 yK-11 |Marepuan, aHanmsupyer,
LpeanHrepa ' 3anmncblBaeT caMoe BaXXHOE,
CYLLLECTBEHHOE.
CnyLwwaeT NeKLMOHHbIA
7. Teopnsa KBAHTOBbIX MATEDVAN. AHAVBUDVET
nepexonos. HectauuoHapHas 0 0 YK-1.1 puan, PYer,
o 3anmncblBaeT caMoe BaXKHOE,
Teopus BO3MYLLLEHNIA
CYLLLECTBEHHOE.
AnpakTndeckas egnHuua: CTaTUCTUKa 3/1eKTPOHOB B MOMYMNPOBOAHNKAX.
CnyLwwaeT NeKUMOHHBIA
9. PacnpegeneHue bonbLmMaHa. 0 0 OlNK-4.2,YK |maTepuan, aHannsunpyer,
MonoXkeHve ypoBHA depmu. -11 3anncbiBaeT camoe BaXKHOe,
CYLLECTBEHHOE.
CnyLwwaeT NeKLMOHHbIA
10. MNprmeHeHWe ypaBHeHNA
marepwas, aHam3upyerT,
bonbumaHa Ang pacyeTa 0 0 YK-1.1
3anmncbiBaeT caMoe BaXXHOE,
KOHKPETHbIX 3(EKTOB.
CYLLLECTBEHHOE.
AnpakTndeckas egnHuLa: MexX30HHbIe NpAMbIe Mepexoibl
CnyLwaeT NeKUMOHHbIA
11. Mpamble pa3peLLeHHble U
marepuan, aHann3upyert,
npAmble 3anpeLleHHble 0 0 YK-1.1
3arnmncbiBaeT caMoe BaXHOE,
nepexogp!.
CYLLECTBEHHOE.
OunpakTndeckas eanHuLa: MexX30HHbIe Henpsamble Nepexobl
CnyLwwaeT NeKLMOHHbIA
12. OCO6eHHOCTM NOrMOLLEHMS y 4
OlK-4.2,YK|martepuan, aHanmsnpyer,
CBeTa B He MPAMO30HHbIX 0 0
-11 3anmnCbIBaET CaMoe BaXKHOE,

maTepuanax

CYLLLECTBEHHOE.

AnpakTnyeckas egmHMLa: KynoHOBCKUE 3heKTbl B MOM/OLLEHNM CBETA

13. ShcheKTbl B3aMMOAENCTBUSA
3N1EKTPOHA U AbIPKM MK

OlK-4.2,YK

CnyLwaeT NeKLUMNOHHbIA
maTepuan, aHaIn3npyer,

0 0
OMTUYECKUX Mepexoaax. -11 3anmncbIBaeT caMoe BaXKHOE,
MoHATME 06 IKCUTOHE. CYLLIECTBEHHOE.
AnpakTnyeckas eguHuua: MNornoweHve cBeta B 3/IEKTPUYECKOM U MAarHUTHOM MOJIAX.
Cnywaet NeKLMOHHbIN
14. Teopus NOrnoLeHna ceeTa 0 0 OlK-4.2,YK|martepuan, aHanmsnpyer,

CBO60,E|,H bIMW HOCUTENAMMWN.

-1.1

3anycbiBaeT CaMoe BaXKHOE,
CYLLLECTBEHHOE.

AupakTyeckas egnHuLa: ONeKTPOHHbIE U OMNTU

No/IyNpPOBOAHVKOB.

YECKUe CBOMCTBA HeYNOopsiA0YEHHbIX

15. O630p ONTHNYECKUX U
3N1eKTPOHHbIX CBOMCTB
HeynopsA0YeHHbIX
No/yNpPOBOSHMKOB.

OnkK-4.2,YK
-1.1

CnywaeT NeKUMOHHbIA
matepvas, aHanmM3unpyeT,
3anmcbIBaeT camMmoe BaXXHOe,
CYLLLECTBEHHOE.




AvpakTyeckas eanHuLa: Buabl 1eDeKTOB U UX BIMSIHME HA (hIM3NYECKMe CBOCTBA KPUCTas1/I0B

16. Buabl feeKToB 1 nx
B/IMAAHWE Ha (PU3NYeCKMe
CBOWCTBA KPUCTa/INI0B

OnkK-4.2,YK
-1.1

CnyLwwaeT NeKLMOHHbIA
maTepwuas, aHanm3unpyerT,
3anmcbIBaeT CamMmoe BaXXHOe,
CYLLLECTBEHHOE.

AnpakTuueckas eavHnLa: KnHetuue

CKOe ypaBHeHMe BonbLMaHa.

17. TTOHATNE O KNHETUYECKOM

CnywaeT NeKUMOHHbIi

ypaBHeHuKW. Bpems 2 0 0 OrlK-4.2,YK |maTepuan, aHanm3npyer,
penakcauun ons pasnnyHbIX -11 3anmnCbIBaET CaMoe BaXKHOE,
MeXaHW3MOB pacCesHus. CYLLECTBEHHOE.
AnpakTnyeckas eguHuua: LIMKNOTPOHHbIM pe3oHaHC. g deKT BpalleHns dapages.

18. lNornouieHue ceeTa
CBOGOAHBLIMW HOCUTENAMM B
MarHMTHOM nose.

OnkK-4.2,YK
-1.1

CnywaeT NeKLMOHHbIA
maTepwuasn, aHanm3unpyeT,
3anmcbIBaeT CamMmoe BaXXHOe,

CYLLECTBEHHOE.
OvpakTrdeckas egnHuua: CTaTUCTUKA 3/1EKTPOHOB B BbIPOXAEHHbIX MONYNPOBOAHUKAX U
MeTannax.
19. PacnipeeneHite Cnywaet NeKLMOHHbIN
i OrlK-4.2,YK |maTepuan, aHaM3npyer,
®epmu-Anpaka. BelumcneHve 2 0 0 P Py
-1.1 3anmMCbIBaeT CaMOe BaXKHOE,
NoSIOXeHUA YpoBHA dDepMu.
CYLLECTBEHHOE.
N3 HuX B NHankaTopbl
Tembl MpaKTAUeckiX Yach! |dopme npaxT. m‘;“;”j”:;i noctxenna | Yye6Han AeATeNbHOCTb
3aHATUN noar., vac. PMbI, HaC. 1 omneTeHLumii
Cemectp: 4

AvpakTrnyeckas eanHmua: KMHeTUYeCcKMe NPoLEecchbl B KpucTasiiax.

1. AdhekT Xonna 4 3 0 OrlK-4.2,YK |PewatloT 3agaun rno Teme
-1.1 NPaKTUYECKOro 3aHATUA
8. CTaymoHapHoe ypaBHeHUe 2 0 0 OlK-4.2,YK|PewaroT 3a4a4u no teme
LpenmHrepa -11 NPaKTUYeCKOro 3aHATUA
AvpakTuyeckas egnHuua: CTaTUCTUKa 3/1EKTPOHOB B MOJYNPOBOAHNKAX.
2. Onpe,qeneﬂme LLApNHe! OlMK-4.2,YK|PeLwaT 3aga4m no teme
3arpeLLeHHON 30HbI 4 0 0
-11 NPaKTUYECKOro 3aHATUA
NnonynpoBOAHNKA
OnpakTnyeckas eanHuLa: MexX30HHbIe Henpsamble nepexoibl
3. CrekTpaibHas OrlK-4.2,YK |PeLaloT 3a4a4u no Teme
XapaKTepucTmka 4 2 2
-11 NPaKTUYeCKOro 3aHATUSA
(hoTopesucropa

AnpakTuueckas earHnLa: CTaTUCTUKA 3/1EKTPOHOB B BbIPOX/EHHbIX MOYNPOBOAHNKAX U

MeTasl/1ax.

4. BbluncneHume nonoxXeHus
ypoBHA depmu.

4 0

0

OnkK-4.2,YK
-1.1

PeLuatoT 3aga4un no Teme
MPaKTUYEeCKOro 3aHATUSA

3.1 MNpaKTnyeckasa NoaroToBka

Tabnmuya 3.2

®opMbl OpraHM3aLmn

Cofiep>xaHue NpPaKTUUeCKoi NoaroToBKY

Ne Temb! 3aHATUA 3aHATUN (Bngbl pabor)
1 AdhchexT Xonna Mp BbINONHSET cnefytoLme Babl paboT:
peLLaoT 3a4a4m Ha ahdeKT Xonna
2 CneKTpanbHas xapaKTepucTuKa Mp BbINONHSET cnepytoLLme BUAbI paboT:

(hoTopesncTopa

MPOBOASAT PacCUeT CreKTPaIbHbIX
XapaKTepUCTUK (hoTOpe3ncTopa




3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
" ViHnKaTopbl Yacbl Ha Uackl Ha
Ne Bu/bl caMoCTOSATE/IbHON paboThbl [OCTVKEHNS
. [BbINOMHEHWE |KOHCYNbTALMK
KOMMETEHLWA
Cemectp: 4
1 |MoaroToBKa K 3aHATUAM E)I‘IK-4.2,YK-1. 32 1

Mpn NOAroTOBKe CTY/AEHT M3yyaeT TEOPETUYECKMIA MaTepuas v pelaeT nofo6Hble 3ataun. : Pusnyeckme
OCHOBbI 3/IEKTPOHMKM : CO0PHUK 3asay A1 3 kypca AM® / HoBocunb. roc. TexH. yH-T ; [cocT.: A. M.
Moropensckuid, B. B. Xpuctogopos, C. U. Bawwykos]. - Hosocubupck, 2008. - 27, [2] c. : un., Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000087346

OrK-4.2,YK-1.

1 18 1

2 |MoaroToBKa K aTTecTauum

[nA NOArOTOBKM K 3aHATUSAM HEO6XOAMMO CaMOCTOATENbHO U3YUnTb TEOPETUYECKUIA MaTepuas, MaTepuas
3 OCHOBHOW (J0MNOMIHUTENIbHOIN) N METOAMYECKOW IMTepaTypbl: PuU3NYeCKne OCHOBbLI 3NEKTPOHUKM :
coopHuK 3ada4d ans 3 kypca IM® / HoBocunb. roc. TexH. yH-T ; [cocT.: A. M. IMoropenbckuii, B. B.
XpucTothopos, C. . Bawykos]. - Hosocnbupck, 2008. - 27, [2] c. : nn., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000087346

3.3 TexHonorus oby4yeHns

[lns opraHn3aummn n KOHTPOIA CaMOCTOATENbHOW paboTbl 06yHatoLLMXCH, & TaKXKe NPoBejeHNs
KOHCY/bTauuii NPUMEHSIOTCA UH(OPMaLMOHHO-KOMMYHUKALMOHHBIE TeXHoornu (Tabn. 3.4).

Tabnuua 3.4
ﬂIEFlTeJ'IbHOCTb |/|HCbOpMaLI,I/IOHHO-KOMMyHVIKaLI,I/IOHHbIe TEXHONOT N
IHopmMupoBaHue e-mail:a.chernyshev@corp.nstu.ru
KoHcynbTnpoBaHue e-mail:a.chernyshev@corp.nstu.ru
KOoHTposib JInuHbivi TMNOBON cawT:https://ciu.nstu.ru/kaf/persons/21829
MopTan
Pa3Mell|eHVe Y4eOHbIX HI TY:http://ciu.nstu.ru/kaf/of/uchebnometodicheskie_i_uchebne
marepuasios )
_posobiya
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTUBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe akTUBHbIX (HOpM

1 |Mpo6nemHbIin MeToa

KpaTtkoe onucanne npumenenus: [legaror co cryaeHTaMu opraHusyeT NpoOJIeMHYIO CUTYALUIO
Kacaromyrcs TeMbl 3aHATHA. CTyaeHThl padoTas B KOMaHAaX Mo 2-3 YeloBeKa pPerarT
poOIeMHYI0 3a1ady.

4. MpaBuna aTTecTauum 06y4YatoLLMXCsi Mo AUCLUMNINHE

[ns atTecTaymMm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anibHO-penTUHIOBas c1UcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LwKane n 15-ypoBHeBoli ECTS.
KpaTtkas uHhopmauums o BPC npusefeHa B Tabn. 4.1.




Tabnuua 4.1

MuH. .
OueHnBaeMble BUAbI feATeTbHOCTM 06y4atoLmxcs a1 MakcumasibHbIi 6an
CemecTp: 4
IIpakxmuueckue 3anamus: 40 80

KoHTponupytoLme MaTepuansl NPUBOAATCS B “®U3NUECKNe OCHOBbI 3NIEKTPOHUKY : COOPHIMK 3aga4 Ans 3 kypca SM® / HoocKb. roc. TexH. yH-T ; [cocT.: A. M.
Moropensckuid, B. B. Xpuctodopos, C. W. Bawykos]. - Hoocu6upcek, 2008. - 27, [2] c. : uA., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000087346"

3auem: bumeTsl K 3a4eTy | 10 | 20

B Tabnuue 4.2 npescTasieHO COOTBETCTBME (DOPM KOHTPONSA 3asB/ISieMbIM TPeboBaHUAM K
pesynibTatam OCBOEHUS AUCLUMINHBI.

Tabnuua 4.2
dopmbl
Kogbl p
o KOHTPO/IA
KOMMeTeH MHAMKaTOpbI AOCTVXKEHNS KOMMETEeHLNIA
unn 3ayer
OrMK-4 OMK-4 2. YMeeT NPUMEHATL COBPEMEHHbIE NOAXOLb! A5 MONYYEHUS, aHaIN3a U BU3YaSIbHOrO +
MpescTaB/eHNs pe3ybTaToB 3KCNePUMEHTa/IbHbIX U TEOPETUYECKMX UCCNEA0BaHMIA
YK-1 |¥YK-1 1. 3HaeT npuHuumnbl c6opa, 0T60pa 1 0606LLEHMA MH(OPMaL. +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIMHE NPeACTaBNEH B NpunoXeHn Ne 1 K paGoyeli
nporpamme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. ®usuka tBepmoro tena: Yuedbnoe nmocobue / FO.A. Crpekanos, H A. Tensixosa. - M.: 1] PUOP:
HUII Undpa-M, 2013. - 307 c.: 60x90 1/16. - (Bricuiee oOpazoBanue: bakanaBpuar). (meperier)
ISBN 978-5-369-00967-3, 500 3k3. - Pexxum goctyma:
http://znantum.com/catalog.php?bookinfo=363421 - 3aru. ¢ sxpaHa.

2. Yepnsimes A. [1. Beenenue B pu3uKy noaynpoBOIHUKOB U HaHOGM3HUKY. CrienuanbHBINA KypC
¢busukn. Koncnekr nexuuii : [yue6Hoe mocodue] / A. I1. Yepneimes ; HoBocu6. roc. TexH. yH-T.-
Hosocubupck: U3n-so HI'TY, 2021.- 80, [1] c. : mn.- TekcT : HemocpeaCTBEHHBIN.- Pexxum
noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000244150

[ononHuTenbHaa anTepaTypa

1. Kpacuonesues E. A. KBaHTOBasi MexaHuKa B MIPUJIOKEHUAX K (pU3MKe TBEPAOTO Tena : [yueOHoe
mocobue] / E. A. Kpacuonepues ; [HoBocu0. roc. Texs. yH-T]. - HoBocubupck, 2010. - 354 c. : u..
- Pexxum nocryma: http://elibrary.nstu.ru/source?bib_i1d=vtls000143972

2. lparynos B. I1. ®usuka tBepaoro tena. OCHOBBI HAHO3JIEKTPOHUKH (KBAHTOBBIE TIPOBOAHUKHU U
yriepoaHbie HAHOTPYOKN) : yueObHoe mocobue / B. I1. [Iparynos ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, 2007. - 106, [2] c. : un., Tabm.. - Pesxxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000074043. - uHOBaMOHHAs 00pa30oBaTEIbHAS
nporpamma HI'TY "Bricokne TexHomOTHHI".

3. dy6posckuii B. I'. BBeneHne B KBAHTOBYIO U CTATUCTHUYECKYO Pu3uky : yueOnuk / B. .
Jy6posckuii.- HoBocubupck: M3n-so HI'TY, 2005.- 487 c. : un.- Pexum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000046858

4, TleticaxoBuu 1O. I'. ®usnka koHAEHCUPOBAHHOTO cOoCcTOsTHUS. Da3oBbIe epexoasl. MarHeTuku.
CpoiicTBa amanekTpukoB : yaebnoe mocoodwue / FO. I'. [eticaxoBuu, H. . ®unnmonosa ; HoBocuo.
roc. TexH. yH-T.- HoBocubupck: M3n-s8o HI'TY, 2018.- 160, [2] c. : wr.- Pesxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000238759



5. KpacnormeBiies E. A. KBanToBasi MexaHuKa B IPUJIOKEHUAX K (pU3MKe TBEPAOro Tena : [yueOHoe

nmocobue] / E. A. Kpacuonepues ; [HoBocu0. roc. TexH. yH-T].- HoBocubupck: M3a-so HI'TY,

2010.- 354 c. : un.- Pexxum goctyma: http://elibrary nstu.ru/source?bib_id=vtls000143972
NHTepHeT-pecypesbl

1. U3narensctBo «Jlaub» [DneKTpOHHEIN pecypc] : 2IeKTPOHHO-ONOIHOTEeYHAs CUCTEMA. -
[Poccust], 2010. - Pesxum mgoctyma: http://e.lanbook.com. - 3aru. ¢ sxpana.

6. MeToanyeckoe 1 NporpaMmmHoe obecneyeHue, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. Xpucrodopor B. B. ®usuueckre 0CHOBBI 371eKTPOHUKH ((PU3MKA TOTYTPOBOIHUKOB)
[DnexTpoHHBII pecypc] : 3MeKTPOHHBIN yueOHO-MeTonnueckuii komruiekce / B. B. Xpuctodopos ;
Hosocub6. roc. TexH. yH-T.- HoBocubupck, [2017].- Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000233943 - 3arn. ¢ 3xpaHa.

2. ®usnyeckre OCHOBBI AIIEKTPOHUKH : COOpHUK 3ama4 st 3 kypca DM / HoBocuO. roc. TexH.
yH-T ; [cocT.: A. M. Tloropensckuii, B. B. Xpuctodopos, C. 1. Bamykos]. - HoBocubupck, 2008. -
27, [2] c. : un., Tadm.. - Pexxum goctyma: http://elibrary.nstu.ru/source?bib _id=vtls000087346

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Onepauronnas cuctema Microsoft Windows
2 Ilaket oducHbix mpunoxkeruii Microsoft Office

6.3 VIH(hopmMaLMOHHbIe TeXHOMoru

Ipu ocyLLECTBNIEHNI 06pa30BaTeIbHONO NPOLECcca Mo AUCLMN/IMHE NPUMEHSIKOTCS 3/IEMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMN, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOIO
B3aMO/IEMCTBIS B 9MEKTPOHHOIN UH(OPMaLMOHHO-06pa3oBaTeNbHoOl cpedbl HITTY.

7. MaTepuranbHO-TEXHMUECKOe 06ecrneyeHmne

CneupnansHoe 060pyaoBaHme

No HanmeHoBaHue Ha3HaueHne

1 |KomnnekT o6opynoBaHMs MynbTUMeAWIAHBbIX |poBeaeHMe NabopaTopHbIX paboT
ayanTopuii Nel, 1V-4

2 |WHTepakTuBHbI ancnneii Sympodium ID370 |MpoBefeHre nabopaTopHbIX paboT
17"c 3alumTOol

3 |KomnbloTepHsbIin Knace Ne25 MpoBeseHve nabopaTopHbIX paboT

4 |MopaynbHO y4ebHbI KOMM/EKC MpoBeaeHve nabopaTopHbIX paboT

5 [Mopynb pacwmnperna MP-OK1 MpoBeaeHVe nabopaTopHbIX paboT
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06o0mieHHas cTpyKTypa (OH/IA OIEHOYHBIX CPEACTB MO AUCHUNIUHe OCHOBBI (PU3UKH TBEPIOTO
Tena npezacrasieHa B Taomuie. COBOKYITHOCTh PE3yJIbTaTOB OOYUYEHHS IO JUCIHILIMHE COOTHECEHa C
YPOBHSMHU CHOPMHUPOBAHHOCTH KOMIETCHIIMA M COOTHECEHHBIMU C HUMU MHAWKATOpamu. MHAMKATOPHI
JOCTHDKEHUS] KOMITETCHIINH U3MEPSIEMBI C TIOMOIIBIO CPEJICTB TEKYIIEH U MPOMEKYTOYHON aTTeCTaluU 110
aucuumiuae OCHOBBI (PU3UKH TBEPIOTO TENa.

Tabnuna

JTansl OLEHKHU Pe3yJabTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JOCTHIKEHUS KOMIIeTEeHIUIA

®opmupyemble HNuauxaropsl MeponpusTus
KOMIIeTeHIIUU KOMIIeTeHIHii Temnr TEKYILETO KOHTPOJIH IIpome:xyTounas
(xoHTpOSIBHAS
padora, KypcoBoi arrecranui
(3K3aMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
OIIK-4  CnocoOeH|2. YMeer npuMeHsaTh |Bprunciienne monoxeHust ypoBHs |Tekymuit  KOHTposb|Dk3aMeH 3a
IIPOBOJUTD COBpPEMEHHBIE ®epmu. Pacnpenenenne dDepMmu-|npoBoaUTCA Ha|4cemecTp,
U3MEpPEHHs U |TIOIXOMBI JUIS Jupaka. BeraucneHnue moyiosxeHus | IpakTHIEeCKUX BOIIPOCHI 1, 2
HaOmoneHus B cepe [momyuenns, ananmza |ypoBHa @Depmu. CriekTpanbHas |3aHATHAX myTeM
npodeccroHaNbHON M BU3yaIbHOTO XapakTepucTuka (oTope3nucTopa|MMCHMEHHOTO OmIpoca
JeATEIILHOCTH, MIPEACTABICHUS CraumoHapHOe YpaBHEHHE |TI0 TeMe 3aHATHS
00pabaTtbIBaTh U |pe3yIbTaToB penunarepa Ipdext Xomma
MPE/CTABIATH 9KCTIEPUMEHTAIBHBIX
SKCIEPUMEHTANbHBIE |U TEOPETHUECKUX
JlaHHBIC HCCIIEeI0BaHUI
YK-1 CrnocobeH | 1. 3naer nmpuHuMIel |Berancienne momnoskeHUs: ypoBHs| Tekymiuii  KOHTPOJIb| DK3aMeH 3a
OCYIIECTBIISATh cbopa, otOOpa u Depmu. Kpucrannuueckue [ mpoBoauTCs Ha|4cemecTp,
MIOWCK, KPUTHUYECKHH [0000ImeHus peuieTku u CTPYKTYPBI | IPAKTUYECKUX Bompock 6, 7, 8, 10-
aHaM3 M CHHTE3 |MH(pOpMaIHH. Omnpenernenne IIMPHUHBI | 3aHATHIX nyTem |22
uHpOpMaIuy, 3aMpeneHHOM 30HBI |IUCBMEHHOTO OMpoca
PUMEHSTH noxynpoBogHuka  [lormomienue [1o Teme 3aHATHA
CHCTEMHBI TOAXOI CBeTa CBOOOJHBIMH HOCHTEIISIMHU B
ULt perneHns MarHutHoM mnose. [IpumMenenue
MIOCTaBJIEHHBIX 3a]1a4 ypaBHeHHs  bonbpumana g
pacueTa KOHKDPETHBIX 3(PQPEKTOB.
CrnexTpaibHas  XapaKTEpUCTHKA
¢doropesucropa  CranuonapHoe

ypaBHenue lIllpenunrepa Tensop
s¢dexTuBHBIX Macc. Teopema
broxa Teopus KBaHTOBBIX
TIePEeX0JI0B. Hecranmonapnas
Teopusi  BO3MYIIEHHH ekt
Xomna

2. MeTtoanka oleHKH 3TanoB GopMHPOBAHMS KOMIIETEHIMIA M0 AUCHUILINHE

Pesynbratel 00ydeHHMs MO IUCHMIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMH B IpOrpamme
WHJIUKATOPaMU JTOCTH)KEHHMS KOMIIETEHIMI IPOBEPSIOTCA IPU IPOBENACHUM MEPONPUATHA TEKYyIIEeH
aTTecTalnuu (KOHTPOJIS) B MPOLIECCE N3YUEHUS TUCIMITIMHDI, YKa3aHHBIX B Ta0Onuie pasjena 1.

[TpomexxyTouHas aTTecTalus MO JAUCHMIJIMHE TPOBOAUTCS B 4 cemecTpe - B (opme 3ayera,
KOTOPBIN HAMpaBIICH Ha OIIEHKY C(hOPMUPOBAHHOCTH PE3YyIHTATOB OOYUCHUS MO AUCIUILIMHE (MOIYIIO),
COOTHECEHHBIX C YCTAaHOBJIEHHBIMU B IIpOrpaMMe€ MHAMKATOpamH AocTkeHus komnereHuumi OIIK-4,
VYK-1 1 COOTHECEHHBIX C HUMH HHIAMKATOPOB. (CM. Tabuiy pasaena 1).

2




3adeTr MPOBOAUTCS B YCTHOM (popme, 1o Ouseram

OO0mue npaBuiia BBICTABICHUS OIEHOK TEKYIIEH W MPOMEXYTOUHOM aTTEeCTAINH MO0 JUCHIUTUIHHE
OTpeeATCs 0aTbHO-PEUTUHIOBOM CUCTEMOM, MPUBEICHHON B paboueill mporpaMmMe AUCIUILTAHBL

Ha ocnoBanuu kpurepues, NpUBEACHHBIX B I1. 3, OCYIIECTBIISIETCS] OLEHKA YPOBHEM JOCTUTHYTHIX
pe3yNbTaTOB  OOyUYCHUS 10 JHUCIMIUIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B IIpOorpamMme
uHauKaropamu aoctwkenus komnereHmi OIMK-4, YK-1, 3akpernieHHbIX 3a TUCUUILTAHOMN.

3. O0mmas xapakTepucTHKA YPOBHEH pPe3yJbTaTOB 00yUeHHsl, COOTHECEHHBbIX ¢ HHAUKATOPAMH
AOCTHKEHHUS] KOMIIeTeHIIUil

IIpoaBunyrsiii. Teoperudeckoe coxepskaHue Kypca OCBOCHO  INOJNHOCTBIO.  CryneHr
JIEMOHCTPUPYET CHUCTEMAaTHUECKOE U INIyOOKOe MOHUMAaHUE y4eOHOro MaTepHaia M CHOCOOHOCTh K
CaMOCTOSITEJIbHOMY IIOIOJHEHUI0 M OOHOBJICHMIO 3HAHMM B XoJe JaybHeiiedl yuyeOHOH paboThl u
npodeccnoHaabHON nestensHocTd. CHopMUpOBaHBI HEOOXOIUMBIE HABBIKM MPAKTHUECKOH paboThl. Bee
yueOHbIe 3aJlaHMsl, IPEyCMOTPEHHBIE IPOrpaMMOil 00ydeHHsl, BBIITOJIHEHbI KAUeCTBEHHO, 0€3 3aMeuaHuil.
PesynbraTsl 00yueHUs 1O TUCIHUILIMHE, COOTHECEHHBIE C YCTaHOBICHHBIMH B MPOTpaMMe HHIUKATOPaMU
JOCTH)KEHUS] KOMIIETEHLUH, OLIEeHEeHbl YUCIIOM OallIoB, BXOASIIUM B JUAMa30H MPOJBUHYTOIO YPOBHS.

ba3oBplii. Teopernueckoe coaepkaHue Kypca OCBOEHO B 00beMe, HEOOXOAMMOM st
nanpHelmeil y4eObl u  mpodeccHoHaNbHOM  JeATeNbHOCTH. HaBblku mpakTUdeckoid paboThl
chopMupoBaHbl Ha 0a30BOM ypoBHE. Bce mpemaycMoTpeHHBIe IPOrpaMMOil 00y4eHUsT ydeOHbIe 3aaHus
BBITIOJTHEHBI ¢ HEOOJIBIIUMU MOTPEIIHOCTAMH. Pe3ynbTaTtel 00y4eHHs MO AUCHUIUIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B IPOTPAMME MHIUKATOPAMH JIOCTHKEHUST KOMITETEHITUH, OIICHEHBI YHCIIOM OaJIOB B
npenenax 6a3o0BOro ypoBHs.

IMoporoBelii. Teopernueckoe coaepKaHUE Kypca OCBOCHO B 00beMe, HEOOXOIMMOM s
nanpHeimei yueObl u npoeccuoHalIbHON AeATeNbHOCTH. HekoTopble mpakTHUecKre HaBbIKU paboThI C
chopmupoBaHbl ¢ TpoOeramMu. YueOHbIe 3aJaHus, MPEAYCMOTPEHHbIE NpOrpaMMoi 00ydeHus,
BBIMOJIHSUIMCh € OLIMOKaMH, MCIPaBIEHHBIMU 110/ PYKOBOJCTBOM IperojaBaTens. Pe3ynabTarsl
o0ydeHuss N0 JUCLUMIIMHE, COOTHECEHHBbIE C YCTAHOBJIEHHBIMH B IpOrpaMMe HHIUKATOpaMU
JOCTH>KEHUS] KOMIIETEHIUH, OIIEHEeHbl YUCIIOM OaljIoB B IpejiesiaX MOPOroBOro YpOBHS.

Hu:xe moporosoro. Teopernueckoe coaepkaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumele
HaBBIKM MPAKTUYECKONH paboThl C(HOPMHUPOBAHBI MHUHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHMH,
IPElyCMOTPEHHBIX MpOrpaMMoi OOy4eHMs, HE BBINIOJIHEHbI. Pe3ynbraTel OOydeHUs IO JUCIMILIMHE
(MOZyJII0), COOTHECEHHBIE C YCTAaHOBJICHHBIMH B MPOTrpaMMe MHIMKATOPAMHU JTOCTUKEHUS KOMITETEHIINH,
OLICHEHBI YHCJIOM 0aJIOB, BXOJSAIIMX B JUANA30H HUXKE IOPOrOBOTO YPOBHSI.
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IHacnopr 3a4era
1O JUCLMIIIIMHE «OcHOBEBI (1)I/ISI/IKI/I TBEPAOT'O TCIa», 4 CEMECTP

1. Meroauka oLeHKH

3adeT mpoBOMMUTCS B YCTHOM (opme, mo Owmieram. buner dopmupyercs mo ciemyromemy
NpaBUITY: TIEPBBIA BOIPOC BBIOMPAESTCS M3 Auarna3oHa BormpocoB 1-11, BTopoit Bonpoc U3 auarazoHa
BOIPOCOB 12-22 (CnvicOK BOMPOCOB TpPHBEACH HWKE). B Xozme 3auera mperonaBaTeib BIpPaBe
3a/1aBaTh CTY/ICHTY JOMOIHHUTEIBHBIC BOIPOCHI U3 00IIIero nepeyns (Ii. 4).

dopma Gusera IS 3a4eTa
HOBOCHUBUPCKHUUTOCY JAPCTBEHHBIMTEXHUYECKUMYHUBEPCUTET
®Pakynerer MTO

Buaer Ne
K 3aquy 110 TUCLIUIIIINHEC <<OCHOBI)I (1)I/I3I/IKI/I TBepIIOFO TCIIa»

1. Bompoc 1
2. Bompoc 2.

YTBepxaato: 3aB. kapeapoi noixkHocTs, DO

(oamuce) (nara)



2. Kpurepun ouenkun
e OTBer cuwWTaeTCs HEYAOBJETBOPUTEJbHBIM, €CIM CTYACHT TIPH OTBETE Ha

BOMPOCHI HE JaeT OIpENeNeHUl OCHOBHBIX TOHSTHH, HE CIIOCOOCH IOKa3aTh

MPUYHHHO-CJICACTBEHHBIC CBS3U SBJICHWH, TNPH PEIMICHWH 3aJladd JIOMyCKaeT

MPUHIIMITAATBHBIC OMTUOKY, OlleHKa cocTaBisieT 0-9 Gaios.

e OTBeT 3aCUMTHIBAETCS HA MOPOTrOBOM YPOBHE, €CIIH TEOPETUUYECKOE COJICpKAHUE

Kypca OCBOGHO YacCTHYHO, HO MpoOeIhl HE HOCSAT CYIIECTBEHHOTO XapakTepa,
HEOOXOJMMBIC TIPAKTUYECKHE HABBIKM PaOOTHI C OCBOCHHBIM MaTepuajoM B
OCHOBHOM C(hOpMHPOBaHbBI, HEKOTOPHIC BUBI 33aHUI BBIMIOJHEHBI C OMIMOKAMH,
orneHka cocrasiseT 10-14 6auioB
OtBer 3acuMThIBaeTCA Ha 0a30BOM YpOBHE, €CIIM TEOPETHUUYECKOE COJECp>KaHUE
Kypca OCBOEHO IOJIHOCTHIO, 0€3 MpoOesioB, HEKOTOPhIC MPAKTUYCCKUE HABBIKU
paboTBl C OCBOGHHBIM MAaTEpPHAIIOM CQPOPMHUPOBAHBI HEIOCTATOYHO, BCE
MPEAYCMOTPEHHBIE TPOrpaMMON OOydYeHHsS Yy4eOHbIE 3aJaHHS BBITOJHCHBI,
KQ4eCTBO BBIITOJIHCHHUS HU OJHOTO U3 HUX HE OILICHEHO MHUHHMAJILHBIM YHCIOM
0aJTOB, HEKOTOPBIC W3 BHITIOJIHCHHBIX 3a/IaHHM, BO3MOYKHO, COJEPIKAT OIIUOKH,
olleHKa cocTapisaer 15-17 GamnoB
OTBeT 3acuMTHIBaCTCA HAa MNPOJABHHYTOM YpPOBHE, €CIHM TEOPETHYECKOE
COJlep’)KaHWE Kypca OCBOCHO TIOJHOCTBIO, 03 mpo0enoB, HEoOXOoIuMbIe
MPaKTUYECKHE HABBIKK PabOThI C OCBOSHHBIM MaTepuajioM c(hOpMUPOBaHBI, BCE
MPEyCMOTPEHHBIE TPOrpaMMoil OOy4YeHUs y4eOHbIC 3aJaHUs BBIIOJHEHBI,
KaueCTBO WX BBITIOJIHCHHS OIICHEHO YHCJIOM 0aJliIoB, OJU3KUM K MaKCUMaJIbHOMY,

olieHka cocrasiger 17-20 dayuioB
3. IIkana oueHkKHu

3aueT cuuTaeTcs CIaHHBIM, €CIM cyMMa 0alIoB MO BCEM 3afaHusIM Ousera coctasiser ot 10 mo 20

6amnoB BkItounTensHo. Cymma MeHee 10 6aninoB mpu3HaeTcs HEYOBIETBOPUTENBLHBIM PE3YIbTATOM
MPOMEXYTOYHOM aTTecTaluy Mo AUcHUILIHHE. B o0miel oleHke Mo JUCIHUIUIMHE Oaluibl 3a 3a4eT
YUUTBHIBAIOTCS B COOTBETCTBUH C MpaBUIAMH OaNTbHO-PEHTHHIOBOM CHCTEMBI, YCTAHOBICHHBIMHU B
HI'TY.

4. Bomnpocsl K 3a4eTy no aucuuninHe «OCHOBBI (PU3UKH TBEPIOTO TEIIa»

1. Kpucramanueckas pemerka. Haekcsl Musuiepa.

2. Anuzorponus. MoHO- 1 nonukpuctasuisl. JledhekTsl B KpucTamiax.

3. Cuibl B3aUMOJICHCTBUS MKy CTPYKTYPHBIMU 4aCTSIMH TBEPAOTO TEa.

4. Knaccuueckas Teopus TeroemMkoct Junonrra-IlTTu.

5. Teopus termnoeMkocTu TBepAbix Ten Jlebas. Temmneparypa lebas.

6. KsanToBas TeopHsi CBOOOIHBIX 3JIEKTPOHOB B METAILJIE.

7. 3oHHas Teopus TBepAbIX Tel. [IpubnmkeHune CUIIbHON CBA3H.

8. Pacnpenenenus Makceiia, @epmu-/upaka, boze-DitHiuTeiina.

9. 3oHHas TeopHs TBEPAOro Tesa. MeTalibl, TU3JIEKTPUKHU, TOTYIPOBOJHUKH.

10. INonynpoBoguuku. Co6CTBEHHBIE MOTYIPOBOAHUKH. [IpuMecHbIe
HOJYIIPOBOTHUKH.

11. I[BI/I)KCHI/IG QJICKTPOHOB B IICPHUOJUYCCKOM I10JIC KpHCTaHHquCKOﬁ PCUICTKU 1101



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

neiicTBueM BHeUIHeH cuiibl. D¢ (dexkTuBHas Macca Hocutenel 3apsna. [lonsarue oapipke
KaK HOCHUTEJIE 3apsaa.

OCHOBHBIE KIaCCUYECKUE TPEACTABICHUS 00 3JIEKTPOKMHETUIECKUX MTPOIECCaX B
TBEPAOM TEJIE.

VY nenbHas 3J1€KTPOIPOBOIHOCTh METAJIOB. 3ABUCUMOCTD ITOJABUKHOCTH OT
TeMIEPaTypBbl.

DIIEKTPOMPOBOIHOCTh MOJYIPOBOJHUKOB (COOCTBEHHBIX, TPUMECHBIX ). 3aBUCUMOCTD
MOJIBU’KHOCTHU yJI€IbHON 3JIEKTPOIPOBOIHOCTU OT TEMIIEPATYPHI.

3aBUCUMOCTb 3JEKTPOINPOBOAHOCTH COOCTBEHHBIX HEBBIPOKACHHBIX MOIYIIPOBOJHUKOB
OT LM PUHBI 3alPELICHHON 30HbI U TEMIIEPATYPbl. DKCIIEPUMEHTAIILHOE ONPECIICHNE

I PUHBI 3anpemeHH0171 30HBI.

[TpumecHbIe OTYNIPOBOAHUKH. MeXaHU3M BOZHUKHOBEHHUSI OCHOBHBIX, HEOCHOBHBIX
Hocutenel 3apana. [logBuKHOCTE HOCUTENEN 3apsaa B IPUMECHBIX MOITYIPOBOAHUKAX.

Tepmope3ucTopsl.

Oddext Xomra. OnpeneneHne KOHICHTPAIIUN U ITOABIKHOCTH OCHOBHBIX HOCHUTEIICH
3apsiza.

HonyquI/Ie p-h nmepexonaa. PaBHOBecHOe cocTossHHe. 30HHAS Juarpamma. BricoTta
INOTCHIMAJIBHOT'O 6apbepa B paBHOBCCHOM COCTOSIHUH.

DIeKTpuuecKoe mosie 0apbepa B pABHOBECHOM COCTOSTHUU.

IIpsimoe noakirouenue P-N nepexona. Muxkekuus Hocurenen Toka. BAX npu npsmMom
BKJIFOYCHUU.

OO6patHoe moakIoueHue P-n nepexona. BAX obpaTHoro nmoakiIoueHus



