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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.0.23 ®usmuka MAlMN-cuctem

1. Koa n HaumeHOBaHMe HanpaBfieHMA NOAroTOBKU/cneunanbHOCTH:

11.03.04 SnekTpoHMKa U HAHO3NEKTPOHMKA

2. Mpodunb nogrotoBku/cneumanusauus: ViHTerpanbHas aneKTpoHNKa N HAHOSMNEKTPOHMKA
3. KBanudwmkauusa (cteneHb) BbiNyCKHUKA: 6akanasp

4. dopma oby4yeHuUA: oYHas

5. Kadbeapa, oTBevarowwan 3a peanmsaumio AUCLUUNNNHBLIL: OU3NKN NOSTYNPOBOOHUKOB N MUK-
POSNEKTPOHUKN

6. CocraButenu nporpammbl: bopmoHTOB EBreHun Hwukonaesumy, [JOKTOp U3KKO-

MaTeMaTU4yecKnx Hayk, npodpeccop

7. PekomeHpgoBaHa: HMC cusnyeckoro dpakynbteta ot 04.06.2025, npotokon Ne 6

8. YuebHbIN roa;: 2029-2030 CemecTtp(bl): 8

9.lenu n 3agaym y4eb6HOM ANCLUUNIINHDI:



Uensmu oceoeHusi y4ebHoU QucyunuHbl S8750MCcs: NOAroToBka obydarowmxcs K camMocTos-
TenbHON paboTe No NOMyYeHUIo HOBbIX 3HaHUIM B ob6nacTn dusndeckmx ocHos M anekTpoHu-
K1, HeOBXOAUMbIX Of1s1  YCNELWHOro UCnonb30BaHMs OOCTUXeHU coBpemeHHon M TexHono-
MK B NPakTU4eCKoOn OeATenbHOCTH..

3agaym y4ebHON OUCUUNNNHBI

— nonyveHve npencrtaBneHun o pmsandecknx naeax v npuHuyunax cospemeHHon MOl anek-
TPOHUKY;

— (bopMmmpoBaHMe KOMMMEKCA TeOpeTUYEeCKMX 3HaHMM O duamyeckux csoncreax MUAr-
CTPYKTYP, BaXXHENLWNX (prsmyeckux npoueccax n SBneHUaX, COCTaBnsoWwmnx TeopeTUIecKyto
ocHoBy M[IM-anekTpoHukK (hbeHomeHonorn4yeckas Teopmusa NOBEPXHOCTU U NPUNOBEPXHOCT-
Hon Ol3 nonynpoBoAHMKOB; donamnyeckme ocHoBbl Teopun MAMM-CcTpyKTyp);

— MNO3HaKOMUTb Oby4valoLmxcsa ¢ MeTogaMu UcCnefoBaHUS 3NEKTPOUNYECKUX XapaKTepu-
ctuk MOr- cTpykTyp;

— M3Y4uUTb MexaHu3Mbl HecTabunbHocTn MIOTM-CTpYKTYp 1 MeToabl UX UccrnegoBaHus;

— dopmMupoBaHue npeacTaBfieHnin 0 KBaHTOBbIX cBoncTBax MOM-CcTpyKkTyp;

— no3HakoMuTb obyyatowmxcs ¢ npumeHeHnem MIAM-ctpyktyp n npubopos KMOIT-TexHonorum
B COBPEMEHHOW MUKPO- M HAHOJNEKTPOHMKE U nepcnektnsammu passutusa MAM-anekTpoHuKu.

10. MecTo yyebHOM AncuunuHbl B cTpykType ONMOI:

[na ee ycBoeHusa TpebytoTcs 3HaHUSA, hopMUpyemble NpyU OCBOEHUM obuienpodeccuo-
HanbHbIX U NPOodecCUoHanbHbIX OUCUMNNNH. «PU3NYECKMEe OCHOBbI 3NEKTPOHUKMY, «Puaunka
noslynpoBOAHUKOBY, «MeToabl nccnegoBaHns U KOHTPONs NonynpoBOAHMKOB»/« MeToapbl aHa-
nn3a nonynpoBOLAHUKOBBIX CTPYKTYP».

B pesynbTate NpoxoxgeHus OaHHOW OMCUMNAMHBI O0y4arolmncs OomkeH npuobpectun
3HaHUA, YMEHUS, HaBblKM NPOeCCUOHanbHbIX KOMMNETEHUMI, HeobxoamMbIX Ans obecneveHns
TPYAOBbIX (PYHKUMIA npodheccnoHanbHblx ctaHgapToB 40.058 « «HXeHep-TexHonor no npoms-
BOLCTBY paamoanekTpoHHbix cpeactB» n 40.035 «MHXeHep-KOHCTPYKTOP aHanoroBbiX CrOXHO-
dyHKUMOHanbHbIX 6nokoB (CP-6110koB)».

3HaHWA, NONyYeHHbIE NPU OCBOEHUN OMUCUMNIMHBI « DU3nka NosynpoBOAHUKOBY, HEOOXO-
ANMbI NPU BbINONIHEHUN NPOU3BOACTBEHHbLIX MNPAaKTUK, HAaNMUCAHUS BbIMYCKHOW KBaNMUKaLMOH-
HOM paboTbl B 06NacTM MUKPO- N HAHOSNEKTPOHUKM.

11. MnaHupyeMble pe3ynbTaTbl OOYYEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NNlaHUPYeMbIMU pe3yfibTaTaMu OCBOEHUs obpa3oBaTeribHOM
nporpamMmmbl (KOMMNEeTEHLUMSIMU BbINYCKHUKOB):

KomneTteHuumn Mugmkatopbl
MnaHvpyemble pe3ynbtaTbl 0byde-
HanmeHoBaHune HanmeHoBaHune
Kog Koga(bl) HUS
KOMMeTeHunn nHankaTopa(os)
OlK-1 | CnocobeH nc- | OlK-1.2 | MNMpumeHsaeT usn- | SHame:
nonb3oBatb MO- Yeckme 3aKOHbl M | - CyLUeCTByHOLIME TEOpUU pasnunu-
NOXXEHWs, 3aKOHbI MaTemMaTunyeckmne HbIX (PM3NYECKUX SIBIEHUA U NPO-
M MeTodbl ecTe- MeToabl Ansi pe- | uecco, npoucxogsawmx B MOr-
CTBEHHbIX HayK W LWEeHNs 3a4ad Teo- | CTPyKTypax
MaTtemMaTtukm ans peTn4eckoro n| Ymeme:
pelweHnst 3agad NPUKNagHoOro Xa- | - MNPUMEHSTb (PU3NYECKME 3aKOHbI
NHXXEHEepPHON fe- pakTepa N mMatemaTudeckn metoabl angd pe-
ATENbHOCTU lWeHNs1 3ajady TeopeTU4eckoro wu
NPUKNagHoro xapaktepa B uaunke
MOMN-cTpykTyp




OrlK-1.3

WcnonbdyeT  no- | SHameb:

JIOXKEeHUA, 3aKOHbI
n MetToabl ecTe-
CTBEHHbIX HayK

Onsa peweHus vH- | Ymems:
YXEeHEepHbIX 3a4a4 B
chepe npodpeccu-
OHanbHOM nes-
TenbHOCTU

CTPYKTYP

- OCHOBHble npefcTaBneHns o ou-
3M4eckux maeax v npuvHUMnax co-
BpeMeHHon domsnkn MIOM-cTpykTyp

- MCMONb30BaTb MNOSyYEHHbIE TEO-
peTuyeckne 3HaHua U yMeHus Ans
PELLUEHNA KOHKPETHbIX MHXEHEePHbIX
W npuknagHblx 3agad dousunkm MOr-

12. O6beM acuUNnHbI B 3a4eTHbIX egnHuuax/yac. — 6/ 216.

dopma NpoMeXyTOYHOW aTTecTauuu: SK3aMeH

13. Buabl yue6HOM paboThbl

TpyooemkocTb
Bupa yue6Hoit paboThl Bcero Mo cemecTpam
8 cemecTp
AyOuTopHble 3aHATUS 84 84
nekunmn 36 38
B TOM yncre: npakTu4eckne - -
nabopaTopHble 48 48
CamocTtodarensHasa paborta 96 96
dopma NPOMEXKYTOYHOWN aTTeCTaLnn - IK3amMeH 36 36
UToro: 216 216
13.1. CopepxaHme AUCLMUNIINHBI
n/n Peanuszauuns
pasgena auc-
HanmeHoBaHwue pasgena HMNARHEL ©
CopepxaHve pasgena gUCLMnInHbI MOMOLLbHO
ANCUMNINHBI -
OHIanH-
Kypca, QYMK
*
1. Nekuun
11 BeegeHuve. MOT- Ponb ctpyktyp Tuna MAIN B coBpeMeHHon
3MNEKTPOHNKA — OCHOBA CO- | MUKPOINEKTPOHMKE. XapaKkTepHble pa3Mmephbl 1
BPEMEHHbIX UH(POPMaLMOH- | TpeboBaHWs K MaTepranam, UCMoSib3yeMbIM B -
HbIX CUCTEM MAMM-cTpykTypax. MNepcnekTnBbl pa3BuTnS
MIOM-texHonoruun. MNpegmeT n cogepxaHme
Kypca.
1.2 deHomeHonornyeckada Teo- | Mpupoga nNOBEPXHOCTM  MONYNPOBOAHMKOB.

pysi NOBEPXHOCTU U NPUMo-
BepxHocTHoun Ol13 nony-
NPOBOOHWNKOB

[MoBEPXHOCTHbIE 3NEKTPOHHBIE COCTOSHUA U UX
knaccudukaumsa. Obnacte NPOCTPaHCTBEHHO-
ro 3apsiga (OMN3) B6nusm nosepxHocTu. Pas-
HoBunaHocTn Ol3 n KoHUEHTpaums HocUTenemn
3apsga. Teopusa npunoeepxHocTHon OlM3 no-
nynpoBogHuka. 3apsg B MNOBEPXHOCTHbLIX CO-




croaHusx (MC). [OuddepeHumanbHas em-
KOCTb, 0bycnoBneHHas nepesapsagkomn NC
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dusmyeckme ocHoOBbI TEO-
pun MAMN-cTpykTyp

Teopusa ngeanbHon MOMM-cTpykTypbl. 30HHbIE
auarpamMmbl, 3aBMCUMOCTb MOBEPXHOCTHOroO
noTeHuwana oOT HanpsXeHna Ha 3aTBope,
BONbT-papagHble xapaktepuctukn (BOX) Ha
Hu3kom YyactoTte (HY) n Bbicokon YacTtoTe (BY).
PeanbHble cTpykTypbl. 3apsgbl B OKuche
KpemHuesblx MOII-cTpykTyp. BnusiHne koH-
TakTHOMW pPasHOCTM MOTEHUManoB W Apyrux
BHELLHMX (PaKTOPOB Ha HanpsKeHue MIoCcKNx
30H 1 BOX MAM-cTpykTypbl. OKBUBANEHTHLIE
cxembl MAOM-cTpykTyp. HepaBHoBecHble npo-
ueccbl. HepaBHoBecHoe ob6egHenne B MOl
CTPyKTypax. MexaHusmbl penakcauuu WHBep-
CMOHHOro cnosl. HapylweHne paBHoBecus npu
npoTekaHum Toka. MexaHM3Mbl TOKOMPOXOX-
OeHust B AnanekTpuyecknx nnedkax MAMM-

CTPYKTYP

1.4

MeToabl nccnegoBaHus
3MEKTPOPU3NYECKMX XapaK-
Tepuctuk MAM-cTpykTyp

OnpepgeneHve anekTpodusanyecknx napamer-
poe MQOM-ctpyktypbl Metogom BY BOX.
OnpegenexHve Tuna NpoOBOANMOCTU, YPOBHS U
npouna  nermpoBaHuMss  NOSYNPOBOLHMKA,
HanpshKeHNa NIIOCKMX 30H W NOPOroBOro
HanpspkeHns, adpdeKTUBHOro NOBEPXHOCTHOIO
3apsga. OnpegeneHve 3aBYCUMOCTU MOBEPX-
HOCTHOro noTeHuuana oOT YynpasnsoLero
HanpsbkeHns (kanmbposka B®X no nosepx-
HOCTHOMY noTeHuuany). MeTtogel onpegene-
HUA 3HepreTudeckoro pacnpegeneHusa [1C.
ABTOMaTu3auus umsmepenun. OnpegeneHve
Temna reHepauum, BPEMEHM XU3HWU, BPEMEHU
penakcaumm MHBEPCMOHHOIO CIiosi U CKOPOCTU
NMOBEPXHOCTHOM  peKkoMbUHaLMM  MEeToLoM
LlepbcTa. Opyrne metoabl onpeaeneHns reHe-
PaLNOHHO-PEKOMOMHALNOHHBIX XapaKTepUCTUK
MAM-cTpyKkTypbl

OnpenenexHune
anekTpogu-
3N4ecKkMx na-
pameTpoB
MAan-
CTPYKTYpbI
BanbT-
dapagHbIMn
MeToaaMu
https://edu.vs
u.ru/course/vi
ew.php?id=44
44#section-1

OnpenenexHune
npodouna ne-
rmpyowen
npumecu B
Mnrl. Axanms
HepaBHOBEC-
HbIX npouec-
coB
https://edu.vs
u.ru/course/vi
ew.php?id=44
44#section-2

Onpepenexne
reHepaumoH-
HO-
pekoMmbuHa-
LMOHHBIX Xa-
pPaKTEpPUCTUK
MAar-
CTPYKTYpbI
https://edu.vs
u.ru/courselvi
ew.php?id=44
44#section-3



https://edu.vsu.ru/course/view.php?id=4444#section-1
https://edu.vsu.ru/course/view.php?id=4444#section-1
https://edu.vsu.ru/course/view.php?id=4444#section-1
https://edu.vsu.ru/course/view.php?id=4444#section-1
https://edu.vsu.ru/course/view.php?id=4444#section-2
https://edu.vsu.ru/course/view.php?id=4444#section-2
https://edu.vsu.ru/course/view.php?id=4444#section-2
https://edu.vsu.ru/course/view.php?id=4444#section-2
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MexaHu3mbl HecTabunbHO-
ctn MOM-cTpykTyp

O6Lwas xapaKkTepucTuka MpOLLEeCCOB HecTa-
GunbHoctTn  M[MAM-cuctem. Murpaumsi NOHOB B
AVNSNEKTPUYECKON MNEeHKe. JNEKTPOHHbLIA 3a-
xBaT Ha [1C 1 06beMHbIE NOBYLLKN B OUNINIEK-
Tpuke. [unnonbHasi nonsapusaunsa OUanNexkTpu-
ka. CnocobGbl crabunusaumm ceowncte MLAI-
CTPYKTYp. MeToabl nccrnegoBaHmst HecTabusb-
HocTn. MeTog cmeweHus BOX nocne tepmo-
noneson 06paboTku CcTpykTypbl. MeToq AuHa-
MWUYECKMX BOJIbT-aMMNEPHbIX XapakTepUCTUK
(OBAX). MeTtog TepmMOCTMMYNMPOBaAHHOM MO-
napusauumn (TCI1) n ero mogudukaumm

MexaHu3mbl
HecTabunb-
HOCTU pe-
anbHbIx MO[M-
cuctem
https://edu.vs
u.ru/courselvi
ew.php?id=44
444tsection-3

1.6

Teopua agmuttanca M-
CTPYKTYpP

Teopus agmutTaHca MAOTM-cTpykTypbl. AOMUT-
TaHC MOHO-YpPOBHS M KOHTMHYyyma [1C B ngea-
nuampoBaHHon M[IOI-cTpykTtype. TyHHeNbHas
MOAenb agMUTTaHca Npu 3axBaTe HocUTenewn
3apsga Ha NoBYLWKW B AuanekTpuke. OnykTy-
auMoOHHasa mModenb agMuTTaHca B CTPYKTypax,
MMWUKPOHEOLHOPOAHBIX MO MOBEPXHOCTHOMY MO-
TeHumany. TyYHHeNbHO-NYKTYaUnoHHaa Mo-
Aenb agmuttaHca. Cnyyan paBHOMEPHOro U
9KCMOHEeHUNanbHoro  pacnpegeneHus nosy-
lWeK B noasaTtBoOpHOM guanekTpuke. Onpege-
nexve napametpos NC meTogomM agMUTTaHca.

1.7

KBaHTOBbIE cBOMcTBa MO[-
CTPYKTYp

KBaHTOBO-MexaHnyeckass MoAenb npunoBepx-
HocTHor Ol13 nonynpoBogHWKa. JnekTpuye-
ckoe kBaHToBaHue. Kputepmm obpasoBaHus
ABYyMepHOro (2D) anekTpoHHoro rasa. Metoabl
pacyeTa 3HepreTM4ecKoro cnektpa ABymep-
HbIX HOcUTENnen. ONeKTPUYECKUA KBaHTOBbIN
npegen. MNNOTHOCTb KBAHTOBbLIX COCTOSHUM U
KOHUeHTpauusa 2D- anekTpoHHoro rasa. CeoMw-
ctBa 2D- 3MEeKTPOHHOro rasa B MarHUTHOM
none. OHepreTM4ecKkUin CnekTp U MNOTHOCTb
COCTOSAHUIN B MaearnbHOW cucteme. Y4yeT pasy-
NopsiA0OYEHHOCTM peanbHOW CTPYKTypbl. Jloka-
nu3auus  9NEeKTPOHHbIX COCTOsHMKM B 2D-
cucTteMe co cnyyamHblM rnoTeHuuanom. ep-
KONsIUMOHHAA Mogenb nposoaumocTu. KeaH-
TOoBbIN 3adppekT Xonna. CyTb ABNeHus U oc-
HOBHbIE 3KCMEPMMEHTbI. Ycnoeua Habnwoge-
HMA U MeToauka uamepeHuin. KayecTBeHHas
dmsmyeckaa uHTepnpetauma. MeTtponorude-
ckne npumeHeHua KOX. KesaHToBasi MeTporio-
Ma 1 dyHOoameHTanbHble (U3nYeckne KoH-
CTaHTbI.

1.8

MAMN-TpaH3ucTopbl n nNpu-
6opbl KMOI-TexHonorum

®usmka padbotel MOI-TpaHancTopa (MOTIT) u
KMOTI-texHonormnsa. BAX MOIMT. ®dusundeckune
N TEXHONOrMYEeCKMe NpoLecchl, BMSAOLWME Ha
xapaktepuctukn MOIT. 3ddekTbl CUMbHbIX
anekTpuyeckmx noner. MOMT ¢ KOpOTKMM Ka-
Hanom. JdpekTbl KOpoTKOro kaHana. [lytu
nosbiweHna Obictpogenctems MOIIT. Oco-
6eHHocTn  npubopoB  KMOI-TexHonoruum.
LindppoBas TexHWKka W JOrMyeckme BEHTUNW.
WHTerpanbHble cxembl KMOIM-TexHoNnornm

MOTn-
TPaH3UCTOpbI
https://edu.vs
u.ru/courselvi
ew.php?id=44
44#section-4

1.9

MNpumeHeHne MAr-

CTPYKTYP

OHeproHesaBuUCMble  3NIeMEeHTbl  MaMsATHU.
Mpnbopbl ¢ nnaesakWwmM 3aTBOPOM U YCTPOK-




ctBa co cTpyktypon MOOIT 1 ux npumeHeHme.
MpunbGopsl ¢ 3apsiposon ceasbto (M13C). OcHo.-
Hble napameTpbl N pexuMbl paboTel. Obnactu
npumeHeHus MN3C. dotoanekTpudeckne MIOr1-
npunbopsl. MNepcnektmebl passutna MAOl-
9NEKTPOHUKM

2. JlabopamopHsbie pabomal

2.1

®dusnyeckme oCcHoBbI TEO-
pun MAMN-cTpykTyp

JTabopaTopHas pabota 1. OnpegeneHue anek-
Tpodpmandecknx napametpos MUAMM-cTpykTyp
MeToaO0M paBHoBeCHbIX BY BAX.
JlabopaTopHas pabota 2. WN3yyeHue no-
BEPXHOCTHbIX COCTOAHUW METOOOM MOSIHOM
npoBOAUMOCTH

MAr-
CTPYKTYpbl M1
M3 porib B M3
https://edu.vs
u.ru/courselvi
ew.php?id=44
64#tsection-1

NpeanbHas wu
peanbHas
Mon-
CTPYKTypa
https://edu.vs
u.ru/courselvi
ew.php?id=44
64#section-2

2.2

MeToabl nccnegoBaHus
3MEKTPOPU3NYECKMX XapaK-
Tepuctuk MAM-cTpykTyp

JlabopaTopHas paboTta 3. OnpeneneHue
npochmnsa nermpoBaHns NONynpoBOAHMKA Me-
TOOAOM HEpPaBHOBECHbLIX BONbT-hapagHbIX Xa-
pPaKTEPUCTUK

JTabopaTopHas pabota 4. OnpegeneHuve re-
HEepaUNOHHO-PEKOMOUHALIMOHHBIX  XapaKTepu-
ctuk MON-cTpykTyp

Tunn4yHbiN
Bug C-V xa-
PaKTPEPUCTUK
MAan-
CTPYKTYp
https://edu.vs
u.ru/course/vi
ew.php?id=44
64#tsection-3

ObpaboTka
pPaBHOBECHbIX
BY BdX
MAan-
CTPYKTYp
https://fedu.vs
u.ru/coursel/vi
ew.php?id=44
64#section-4

2.3

MAOM-TpaH3ucTopbl 1 Npu-
6opbl KMOI-TexHonorum

JlabopaTopHas pabota 5. MogenupoBaHue
pagnaunoHHbIX 3PdEKTOB B CTPYKTypax Me-
Tann-guanekTpuK-nonynpoBOgHUK
JlabopaTtopHasi pabota 6.  ABTOMaTM3npo-
BaHHbIA KOHTPOJSb 3NEKTPOU3NYECKNX napa-
meTpoB MAOIM-cTpykTyp

BrnnsHue 3a-

psooB B
OKWUCIEe N KOH-
TakHon pas-

HOCTU MOTEH-
umManos  Me-
Tann-nn B pe-
anbHbIx MAr-
CTPYKTYypax
https://edu.vs
u.ru/courselvi
ew.php?id=44
64#section-5



https://edu.vsu.ru/course/view.php?id=4464#section-1
https://edu.vsu.ru/course/view.php?id=4464#section-1
https://edu.vsu.ru/course/view.php?id=4464#section-1
https://edu.vsu.ru/course/view.php?id=4464#section-1
https://edu.vsu.ru/course/view.php?id=4464#section-3
https://edu.vsu.ru/course/view.php?id=4464#section-3
https://edu.vsu.ru/course/view.php?id=4464#section-3
https://edu.vsu.ru/course/view.php?id=4464#section-3

13.2. Tembl (pa3genbl) AUCLMNIIUHBI U BUAbI 3aHATUN

Ne Buabl 3aHATUI (4acoB)
HanmeHoBaHue TeMbl
n/ MpakTnye- JlabopaTop- |CamocTtosTenb-
(paspena) gucumnnuHbl Jlekuumn Bcero
n CKne Hble Has paboTa
Beeaenune. MAMM-
3NEeKTPOHNKa — OCHOBA CO-
1 P 2 - - 8 10
BPEMEHHbIX MHOPMALIMOH-
HbIX CUCTEM
deHoMeHonorn4yeckas Teo-
Msi NOBEPXHOCTU U NpUMo-
2 | P pxH P 6 - - 10 16
BepxHocTHoun Orl13 nonynpo-
BOJHWKOB
dursnyeckme 0CHOBbI TEOPUK
3 P 8 - 16 16 40

MOIM-cTpykTyp

MeTtoabl nccnegoBaHus
4 | aNeKTPoOPU3NYECKNX XapaK- 8 - 20 16 44
Tepuctuk MONM-cTpykTYp

5 MexaHn3mbl HecTabunbHo- 4 ) i} 8 12
ctn MAOMM-cTpyKTyp

Teopua agmuttanca MOr-

6 2 - - 10 12
CTPYKTYP
7 KBaHTOBbIE cBOMcTBa MO[1- > i i 8 10
CTPYKTYP
MIOM-TpaH3ucTopbl 1 NpUbo- i
8 pbl KMOTI-TexHonormm 2 12 12 26
9 | NMpumeHeHne MAM-CcTpyKTYp 2 - - 8 10
Ok3ameH — 36 YacoB 36
UToro: 36 - 48 96 216

14. MeToaun4yeckue yKkasaHus Ans oby4aromxcsi No 0OCBOEHUIO AUCLIMMNIIUHDI

Heobxoanmo nonb3oBaTbCA BO3MOXHOCTLIO MHTEPAKTUBHOIO NPOBEOEHUS NEKuun, 3aga-
BaTb BOMPOChHI, BbiCKa3biBaTbLCS N0 Npobnemartnke matepuana. Ha npaktuyeckmx 3aHATUSAX Bbl-
NnosiHeHMe y4ebHbIX 3a4aHM OCYLLIECTBNSIETCA B ayauTopmm n goma. ObasatenbHO NoceLleHne
TeKyLMX aTTecTaumm.

N3ydeHne aucumnnuubl «dusmka MOMN-cuctem» npegycmaTpuBaeT OCyLLeCTBNEHME yy4eb-
HOW OeATeNbHOCTU COCTOSILWEN M3 OBYX YacTen: obyvyeHus CTydeHTOB npenogasaTenieM u ca-
MOCTOATENbHON Y4eOHOM OEeATENBHOCTU CTYAEHTOB MO U3YYEHMIO OUCLUNIIVHGI.

MoaroToBka K Nekunsim siBNseTcs OOHUM U3 BUAOB CaMOCTOSATENbHON paboTbl CTYAEHTOB.
CtyneHTam, 4Tobbl XOpPOLLO OBnaaeTb y4ebHbIM MaTepmanomM, Heobxoaumo BbipaboTaTb HaBbl-
KM nNpaBunbHOM U nnaHoMepHow paboTbl. NMepen Havyanom NEKUMOHHbIX 3aHATUMIA Hago Npo-
CMOTPETbL BCE, YTO ObINO caenaHo B Npeabiaylwmnin pa3. 3To NO3BONIUT COCPEAOTOUNTb BHUMA-
HMEe N BOCCTAaHOBUTb B MaMsiTU yXXe UMetoLmecss 3HaHMsa No gaHHomy npeamety. Kpome Toro,
Takon MEeTOA NMOMOXET ny4dlle 3anOMHUTb Kak CTapoe, Tak U HOBOE, YriyouT NOHMMaHne Toro u
APYroro, Tak Kak npy 3TOM yCTaHaBNMBAKOTCHA CBA3M HOBOrO CO CTapbiM, YTO SIBMISIETCA HE TOMb-
KO 06s13aTenbHbIM, HO M OCHOBHbLIM YCrOBMEM NyOOKOro oBnageHust matepuanom. Yem ge-
TanbHee M3y4yaemoe acCouunpyeTcsi C U3BECTHbIM paHee, TEM NPOYHEeEe COXpaHseTcs B NamMaTH
n GbICTpee BCNOMHUTDL, koraa TpebyeTcs.

CnenyeTt NOMHUTbL O TOM, YTO Yepes NEeKUMo NepeaaeTcsl He TONMbKO CUCTEMATU3NPOBaH-
HbI TEOPETUYECKNIA MaTepuar, HO U NOCTUraeTca MeToguka Hay4yHOro UCCreaoBaHnsa U yme-
HWEe CaMOCTOATENbHO paboTaTtb, aHanNM3NPoOBaTb Pa3NIMYHOIO poaa sIBMEHUS.

3anucbiBaTh Ha NnekuMm HeobxoaMmo rnmaBHoOe, He CTpPeMsiCb 3adMKCMpPOBaThb BCE CIIOBO B
cnoBo. BeibpaTb e rmaBHoe 6e3 NoHMMaHus npegMeTa HEBO3MOXHO. Hannune cobCcTBEHHOroO
KOHCMEKTa NeKUUN NO3BOMSET elle pa3 03HaKOMUTbLCHA, NpoaymaTb, pa3obpatbcs B HOBOM Ma-
Tepuane, Tak Kak HeJOCTaTOYHO XOpPOLLO MOHATbIE BO BPEMS FEKUMN MOMOXEHNA MOryT ObiTb
BOCCTAHOBIEHbI B MaMATW, COMOCTaBMEHbl C APYIMMW, OOAYMaHbl, AOMOSHEHbI, YSICHEHbI U




paclmpeHbl C NOMOLBIO y4ebHOM nuTepaTypbl. 3annucu ABASOTCA nocobusmn ang nosTope-
HUS, 4al0T BO3MOXHOCTb OXBaTUTb COAEPXKaHUE NEKUUN N BCEro Kypca B LefoM.

Mpn aTOM XOpOLLO OBNAAETbL COAEPXKaHMEM NEKUNN — 3TO:

- 3HaTb TEMY;

- MOHMMAaTb 3HA4YeHME U BaXXHOCTb €€ B JaHHOM KypCe;

- YETKO NpPeacTaBnATb NNaH;

- YMETb BbI4ENUTb OCHOBHOE, MMaBHOE;

- YCBOMTb 3HAYEHUEe NPUMEPOB N UNNOCTPaLNIA;

- CBSI3aTb BHOBb MOJly4YeHHbIE CBEAEHMSA O NpeaMeTe UM ABNEHNN C YXKe MMEIOLLNMUCS;

- NpeacTaBnATb BO3MOXHOCTb U HEOOXOANMOCTb MPUMEHEHMUS MOMYYEHHbIX CBEAEHNN.

CyulecTtByeT HECKOSbKO 06LLMX NpaBun paboTbl Ha NeKunn:

- NeKunn No Kaxkaomy npeameTy 3anucbiBaTb yaoOHee B OTAENbHbIX TeTpaasix, OCTaBNAda
LUMPOKME NOonst ANs NOMETOK,;

- K NPOCNYLUMBAHUIO NEKUMIA criegyeT roToBUTLCA, YTO MO3BONUT B NpoLecce nekuum oT-
AENUTb rMaBHOE OT BTOPOCTEMNEHHOrO;

- Nekyum Heobxoammo 3anucbiBaTb C CaMOro Ha4varna, Tak Kak OHO YacTo ObiBaeT KI1lo4YoM
KO BCEN TEME;

- TaK Kak OOCMOBHO 3anucaTb NEKUU HEBO3MOXHO, TO HEOOXOAMMO B KOHCMNEKTe OTpa-
XaTtb: opmynbl, onpeaenieHnsl, CxeMbl, TPYAHbIE MEeCcTa, MbICNN, NpUMepbl, akTbl U NONOXe-
HUS OT KOTOPbIX 3aBUCUT NOHUMAaHWE rfaBHOro, HOBOE U HE3HAKOMOE, HeONybrIMKOBaHHbIE AaH-
Hble, MaTepuan OTCYTCTBYOLWMI B y4eOHNKaxX 1 T.M.;

- 3anucbiBaTb HAOO CXKaTo;

- BO BPEMS NEKUMN BaXKHO HEMNPEPLIBHO COXPaHATb pabouyyto YCTAHOBKY, YMCTBEHHYIO akK-
TUBHOCTb.

N3yyeHne TeopeTmnyeckoro matepmana B 4aHHOM Kypce He OorpaHu4MBaeTCsl NoAroTOBKOM
K nekuusm 1 paboton Ha AaHHOM BuAE 3aHATUI. JIEKUMOHHAsA 4acTb Kypca OpraHuM4ecku B3au-
MOCBSI3aHa C MHbIMW Buaamu paboT: HanucaHneM pedepaTtoB, BbINOMHEHMEM fabopaTopHbIX
paboT, NOArOTOBKOW M cAadven 3ayeTa no OUCUUNINHE, B CTPYKTYpe KOTOPbIX Takke OonbLioe
3Ha4YeHne NMEeET caMOoCTOoATENbHAA paboTa CTyaeHTa.

CamocTosTenbHass paboTa CTyAEHTOB Hapsdy C ayaAUTOPHOWM NpencTaBnsieT OgHy W3
dopmM y4yebHOro npouecca n sBMAsieTCA CyLLECTBEHHOW €€ 4acTbio, YTO Hanbonee spko npea-
CTaBneHo B npoLecce NoarotoBkn bakanaspos. [NocnegHee obycrnoBneHo TeM, YTO CaMOCTOSI-
TenbHas pabota npegHasHadeHa onst GOPMMPOBAHUSA HABLIKOB CaMOCTOSTENbHON paboTbl Kak
BoobLe, Tak 1 B y4ebHOW, HAay4YHON OeATenbHOCTU, (POPMUPOBaHNE U pa3BUTUE CMOCOBHOCTH
npuHMMaTb Ha cebsa OTBETCTBEHHOCTb, CAMOCTOATENbHO pellaTtb Npobnemy, HaxoouTb KOH-
CTPYKTMBHbIE PELUEHUS, BbIXOA U3 KPUBNUCHOW CUTYyaumn 1 T.4.

CamocTosaTenbHasa pabota hopMUpyeT CaMOCTOATENBHOCTb HE TOSMbKO Kak COBOKYMHOCTb
YMEHU N HaBbIKOB, HO M KaK YepTy XxapakTepa, UrpatoLLyto CyLIECTBEHHYIO pPOSib B CTPYKTYpe
NIMYHOCTN COBPEMEHHOIO crneunanucTa Bbicwen kBanundukaumm. OHa BOCNUTLIBAET CaMOCTOS-
TENbHOCTb Kak 4YepTy XxapakTtepa. Hukakume 3HaHus, NOoflydYeHHble Ha YPOBHE MAaCCMBHOIO BOC-
NpuATUS, He CTaBLLUME 0OBLEKTOM COBCTBEHHOM YMCTBEHHOM UM NPaKTUYECKOW paboThbl, HE MO-
ryT cuMTaThCs NOANMHHBIM JOCTOSIHUEM YEeNOBEKa.

[laBass BO3MOXHOCTb pacwupsaTb M oborawaTb 3HaHWUSA, YMEHUSI MO WHOMBMAYaNbHbIM
HanpaBfieHMsiM, camocTodTeNnbHaa pabota cTygeHTa MNo3BONsSeT Co3gaTb Pa3HOCTOPOHHUX
cneunanucToB. B npouecce camoctosaTenbHon paboTbl pa3BMBalOT TBOPYECKNE BO3MOXHOCTU
oOyuvaroLierocs, npu 3TOM caMmocTosTeNbHas paboTa 3aBepllaeT 3ajaym BCcex BUOOB y4ebHOoMm
paboTbl.

CamocTosaTenbHasa paboTa - 3To nnaHupyemas pabota CTyLeHTOB, BbiMOfHAeMasi No 3a-
AaHNIO 1 NpU MeToaudecKOM PYyKOBOACTBE npenogaBatensi, Ho 6e3 ero HenocpenCTBEHHOMO
yyactus. lNpenogaBaTenb, BeQYLUMA 3aHATUA, OpraHn3yeT, HanpaBnseT CaMOCTOATESNbHYO pa-
60Ty CTYAEHTOB M OKa3blBaeT MM Heob6XxoanMyto noMmoLlb. OgHAKO CaMOCTOATENBHOCTb CTyAEH-
TOB JOSMKHa npeBbiwaTb 06bem paboTbl, KOHTPONUPyemoun npenogasarenemMm paboTtbl, U UMETb
B CBOEW OCHOBE MHAMBUAYarbHY0 MOTMBaLUIO 00yYaroLerocs no nosly4eHuo 3HaHUn, Heobxo-



AVMbIX U OOCTaTOMHbIX ANng 6yayuien npodeccuoHanbHOW eAaTenbHOCTU B U3bpaHHoU cdepe.
MNMpenogaBaTens Npu HeOoBXoOMMOCTM MOXET OKasblBaTb COAEWCTBME B BblpaboTke U KOppek-
UMM OaHHOW MOTMBaUMK, nexalled B OCHOBE MOCTPOEHUS CaMOCTOSTENbHOW AesATerbHOCTU
CTyAEeHTa MO U3YYEHUIO OAUCUUNINHBI, MOMYYEHUIO HEOOXOANMbIX 3HAHWA N HABbLIKOB.

OcHoBoW caMOCTOATENbHOW PaboTbl CRYXWUT Hay4YHO-TEOPETUYECKUI KYpC, KOMMIEKC Mo-
NIyYEHHbIX CTyAeHTOM 3HaHun. OCHOBHOW, Hambonee 3SKOHOMUYHOW (OPMOW MNONYYEHUs W
YCBOEHUS UHOpMaLMK, TEOPETUYECKMX 3HAHUN B By3e ABMNSAETCA NEKUnsi, NO3BONSALAas BOC-
NMPUHATb 3HAYUTESIbHYIO CYMMY OCHOBHbIX 3HaHUW W MOTOMY CMOCOOCTBYOLLAS MOBbILLIEHUIO
NPOAYKTUBHOCTM BCEX APYrnX hopmM y4yebHoro Tpyaa.

PesynbTaT 00y4yeHus n camoctoaTensHon paboTbl CTyAeHTa npegnonaraet Hanudmne cne-
AYIOLWNX COCTaBMALWNX: NMOHUMAHNE METOAONONMYECKMX OCHOB MOCTPOEHUS U3y4aeMblX 3Ha-
HWI; BblOeneHne rnaBHbIX CTPYKTYp y4ebHOoro Kypca; popmupoBaHve CpeacTB BblpaXeHus B
AaHHOWN obnacTu; NOCTpOeHNe MeTOAMK peLleHns 3a4ay U opueHTauun B npobnemax (cutyaum-
aX).

CamoctosaTenbHas paboTa ctygeHTa npu nsydeHum «dusmka MAMN-cuctem» Bkniovaet B
cebs: NoaroToBKY M yyacTue B U3YYEHUU TEOPETMYECKOW YacTu Kypca, NoAroToBKY K BbIMOSHe-
HWUI0 NabopaTopHbIX paboT, NOArOTOBKY K 9K3aMeEHY.

15. NepeyYyeHb OCHOBHOW U AOMONIHUTENLHOWN NUTepaTypbl, PECYpCOB UHTEPHET, HeobXo-
AUMbIX AN OCBOEHUA

a) oCHOBHas nutepaTypa:

Ne n/n NCTOYHNMK
lN'yptoB B.A. ®nsmka TBepaoro tena ans nxeHepos / B.A. I'ypTos, P.H. OcayneHko .—
1 2-e wn3g.,, wuenp. u gon. — MockBa : TexHocgepa, 2012 .— 560 c.—

<URL:http://biblioclub.lib.vsu.ru/index.php?page=book_red&id=233466&sr=1>.
depopos C.B. OnektpoHuka : yuebHuk / C.B. degopos, A.B. boHaapes .— OpeHbypr :
2 ory,2015.—218c. —
<URL:http://biblioclub.lib.vsu.ru/index.php?page=book red&id=438991&sr=1>.

0) gononHuTenbHasa nuTeparypa:

Ne n/n M cTOYHMK

lN'yptoB B. A. TBepaoTenbHasa anekTpoHuka : y4ebHoe nocobre ans cTya. By30B, 06yu.
no HanpaeneHno NoAroToBkn Gakanaepos, maructpos 010700 "®dusuka" n cneuyunans-
HocTn 010701 "®dusmka" / B. N'yptoB .— 2-e u3a., gon. — M. : TexHocepa, 2007 .—
406 c.

KpacHukoB I'.A. KOHCTpYKTUBHO-TEXHOMNOrM4Yeckne ocobeHHoCTn cyOMnKpoHHbix MOIT-
4 TpaHaucTtopos / . KpacHukoB .— m3a. 2-e, ucnp. — Mocksa : TexHocdepa, 2011 .—
799 c.

Osctok B.H. OnekTpoHHble npoueccbl B NONynpoBOAHMKaxX C 0bnacTtsMy npocTpaH-
5 ctBeHHoro 3apsga / B.H. Osctok ; AH CCCP, NHCTUTYT hm3mku nonynpoBOLHUKOB;
OtB. pea. A.B. PxaHoB .— HoBocnbupck : Hayka, 1984 .— 252 c.

JlutoByeHko B.[". OCHOBbI (PM3MKN MUKPOSNEKTPOHHBIX CUCTEM MeTanm - OUSNEKTPUK -
6 nonynposogHuk / B.I". JlutosyeHko, A.MN. MNop6aHb ; AH YCCP. UMHcTuTyT nonynpoBoa-
HWKoB ; [0TB. pea. B.J1. BuHeukni] .— Kues : Haykosa gymka, 1978 .— 312 c.
KeaHTOoBbIN achdekT Xonna / Kengx M., Yanr A., TupseuH C. n gp. ; nog pea. P. MNpekn-

/ axa, C. 'mpeuHa; nep. ¢ aHrn. nog pea. I'. E. MNMukyca .— M. : Mup, 1989 .— 404 c.

8 CbiHopoB B.®. dusuka MAM-cTpykTyp : Yueb.nocobue .— BopoHex : N3a-Bo BopoHex.
yH-Ta, 1989 .— 224 c.

9 3un C. dusnka nonynpoBoAgHUKOBLIX NpMbopoB : B 2 KH. / C. 3u ; Nep. € aHrn. nog pea.

P.A. Cypuca .— M. : Mup, 1984.




B) MHPOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PeCypChl (0uLmManbHble pecypcbl UH-
TepHeT)*:

Ne n/n McTOYHMK

14 MopTtan OnekTpoHHbI yHnBepcutet BI'Y <https://edu.vsu.ru>

15 http://www.lib.vsu.ru — 3HB BI'Y

16 Bbasbl 3HaHW 1 BUBNMOTEKN NEPNOONYECKNX U3OAHMIA U MPENPUHTOB B IHTEpHEeTe
http://xxx.lanl.gov
OnekTpoHHasa 6nbnnoTteka y4ebHo-meToanYeckux matepmanos BIY. —
http://www.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus
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16. NMepeyveHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCTOATeNbHON paboThl

Ne n/n NCcTOoYHMK

BopmoHToB, E.H. ®usnka n metponorua MAMN-cTpyktyp : PekomeHaoBaHo y4yeb.-meToa.
o6beanHeHneM No obpa3oBaHuio B 0611acTM aBTOMATUKK, SNIEKTPOHUKM, MUKPOINEKTPOHU-
KA 1 paguoTeXHWKM B kadecTBe y4eb. nocobus ona CTygeHTOB BY30B, 0OyvatloLwmxcsa no

1 cneunansHocTam 200.100 "dusnka 1 TeXHONOrnma MaTepmanoB U KOMMNOHEHTOB 3NIEKTPOH-
Hon TexHukn" n 200.200 "MunKpO3neKkTpoHMKa 1 NonynpoBOAHUKOBbIE Npmnbopbl” .— Bopo-
HexX : 3a-8o BopoHex. yH-Ta, 1997 .— 184c.
OCHOBHblEe MexaHW3Mbl NepeHoca HOCUTenen 3apsaga B MIEHOYHbIX CTPYKTypax meTans-
5 AVNANEKTPUK-MEeTan1 u MeTann-guanekTpuK-nonynpoBOAHUK : y4ebHO-meToanyeckoe no-

cobue anga By3oB / BopoHex. roc. yH-T ; cocT.: E.A. Tytos, E.H. BopmoHTOB, T.I. MeHbLun-
koBa .— BopoHex : UTL| BI'Y, 2007 .— 24 c.

BbopmoHTOB E.H. 3nekrtpodmsmyeckne metoabl uccnegosanus MOM-ctpyktyp. Y. 1 :
3 y4yebHoe nocobme no nekumoHHomy Kypcy «Pusmka n metponorna MAMN-ctpyktyp» / E.H.
BopmoHTOB. — BopoHex : JIOIN BI'Y, 2003. — 42 c.

BopmoHTOB E.H. 3Onektpodmsndeckme metogbl uccneposanua MAOlM-ctpyktyp. Y. 2
4 y4yebHoe nocobue no nekumoHHomy Kypcy «®Pusuka n metponorna MAMN-ctpykryp» / E.H.
BopmoHTOB. — BopoHex : JIOI BI'Y, 2003. —42 c.

IMpnBOpHO-TEXHONOrMYECKOe NPOEKTUPOBAHNE KOMMOHEHTHON 6a3bl MUKPO- U HAHO3MEK-
TPOHUKM : y4ebHO-MeToauveckoe nocobue : [ans cnywartenen Npe3ngeHTckon nporpam-
Mbl MOBbILLEHUSA KBaNMduKauumn nHxeHep. kagpos "MNpubopHO-TEXHONOrMYeckoe NpoeKTu-
poBaHWe KOMMOHEHTHOW 6a3bl MUKPO- M HAHOSNEKTPOHMKM" NO HanpaBneHunto "3NeKTPoH-
5 Hasi TeXHMKa, pagnoTexHuKa 1 cBA3b", a Takke Ans ctyg. 1 u 2 K. o4Hon popmbl 06yveHus
¢u3s. hak., 0by4. Nno nporpamme MarucTpaTypsbl; ang HanpasneHna 11.04.04 - SnekTpoHu-
Ka U HaHO3MeKTpoHMKa ¢ npodunsamu, NHTerpanbHaa 3nekTPoHWKa U HaAHO3MEKTPOHMKA,
HaHoanektpoHuka] / BopoHex. roc. yH-T ; [cocT. : [.B. Beikagoposa u gp.] .— BopoHex :
MNapaTtenbckmn gom BI'Y, 2016 .— 119 c.

AxkoseHko H.B. CamocTtositenbHasa pabota cTygeHToB : meTogudeckue pekomeHgauum / H.
B. AkoseHko, O.HO. CywkoBa .— BopoHex, 2015 .— 22 c.

17. Obpa3soBaTenbHble TEXHOMOIMU, UCNONb3yeMblie ONA peanu3auum y4ebHon aucum-
NSINHbI, BKNOYasa QUCTaHLMOHHbIe o6pa3oBaTtenbHbie TexHonoruu (AOT), anekTpoHHoe
oby4yeHue (30), cmewaHHOe O0Gy4eHue:

Peanusauusa gucumnnmHbl ¢ NPUMEHEHMEM 3NEKTPOHHOIO 00y4eHMsa U OUCTaHUMOHHbLIX 0bpa-
30BaTefbHbIX TEXHOMOMMI OCYLLIECTBSIETCA Yepes obpasoBaTenbHbIn nopTan "OneKTPOHHbIN
yHuBepcuteT BI'Y", kypc «dusuka MOlN-cuctem»: https://edu.vsu.ru/course/view.php?id=4444
(nekuuwn) https://edu.vsu.ru/course/view.php?id=4464 (nabopaTopHbI€ 3aHATUS)

18. MaTtepnanbHoO-TeXHU4YECKoe obecneyeHme AUCUMUNIINHDI:

YyebHaga aygutopusa onsi NpoBeaeHUs 3aHATUA NEKLUNOHHOrO Tuna - MynbTUMEANHbIN KabuHeT
kacpegpbl OMMMMI: CtaumoHapHbI MyNbTUMEAUNHBLIN NpoekTop AcerX125H — 1 wT., HOyTOYyK
emachines €510 — 1 wT. (MicrosoftWindows 7, gorosop 3010-15/207-19 ot 30.04.2019)



http://www.lib.vsu.ru/
http://ххх.lanl.gov/
http://www.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus
https://edu.vsu.ru/course/view.php?id=4444
https://edu.vsu.ru/course/view.php?id=4464

Nabopatopusa cneynpaktukymoB kKadpegpbl PrMuM3I: Ludposbie ocumnnorpadgpel AKAM
4115/4A - 6 wWr., pyHKUMoHanbHble reHepaTopbl Rigol DG1022 - 6 wT., nabopaTopHbIA CTEHS
AN nccneaoBaHMs NONynpoBOAHUKOBLIX CBOMCTB TBEpAbIX Ten - 1 wT., nabopaTopHbIN CTEeH,
AN uccnefoBaHUsa BUNONApHbIX CTPYKTYp - 1 wWT.; nabopaTopHbIi CTeHA NS nccneaoBaHus
YHUMONSAPHbIX CTPYKTYp - 1 wWT.; nabopaTtopHbIN CTEHA ANSA MUCCreaoBaHus BONbT-hapagHbiX
xapaktepuctuk - 1 wr.; namepmutenu RLC E7-12 - 2 wr., komnbtoTepbl PentiumDualCore - 5 wr.
(MicrosoftWindows 7, gorosop 3010-15/207-19 ot 30.04.2019)

Ayauntopusa onsa camocTtosTenbHon paboTbl cTyaeHToB: Cepeep Ha 6a3e 2-x npoueccopoB Xeon
E5-2620 v3. — 1 wT., kKomnbtoTepbl HPProDesk 400 G6 SFF — 9 wrT., komnbtoTepbl Penti-
umbDualCore - 2 wT. , nogkntoyeHHble K ceTn VIHTepHeT n ¢ obecneyeHnemM JOCTyna K anek-
TPOHHON WMHGOPMaLUMOHHO-06pa3oBaTenbHon cpege BIY (Microsoft Windows 7, Windows 10
porosop 3010-15/207-19 ot 30.04.2019)

19. OueHou4HbIe cpeAcTBa ANA NPoBeAEeHUA TEKYLEeN N NPOMEXYTOYHON aTTecTauumn

MopAnoK OLEHKM OCBOEHMS oby4dalolumncs ydeGHOro matepuana onpegensercs cogep-
XaHWeM creayoLlmx pasaenos AUCLUMIUHBIL

NHgunkaTo-
Ne HanmeHoBaHne Komne- pbl 4OCTU- OueHOYHbIe
n/n pasgena gucumnnuvHbl TEeHUMA YKEHUSA KOM- cpeacTsa
neTeHumm

1 | BeegeHne. M[I1-anekTpoHMka — OCHOBa

COBPEMEHHbBIX MHOPMALIMOHHbLIX CUCTEM OrnKk-1 OrK-1.2 nab.paborsi 1, 2

2 | ®eHomeHoOnoOrM4yeckas Teopus MNOBEPXHO- OMK-1.2
CcTM un npunoBepxHocTHon OlN3 nonynpo- OrnK-1 OI'IK-1'3 na6.paboTthl 1, 2
BOAHMKOB '

3 | dusnyeckme ocHoBbl Teopun MOM-CTpyKTYp OnK-1 OMK-1.3 11a6.paboTsi 2, 5

4 | MeToabl vccrnenosaHus anekTpocusnie- | kg OlK-1.2 | na6.pabotbl 1, 3, 6
Cknx xapakrtepuctuk MOM-cTpykTyp OrliK-1.3
5 | MexaHuambl HecTabunbHOCTU MAar- OnK-1 OrK-1.2 Jla6.paboTbl 4, 6
CTPYKTYp OrK-1.3
6 | Teopus agmutTaHca MAOM-cTpykT Nab.pabotsbi 3, 4,
P A PYKTYP OrlK-1 OrllK-1.2 6

7 | KBaHToBble cBoncTBa MA-CTpyKTYp OnK-1 OMK-1.2 1a6.paoTbi 2, 5

8 | MAM-tpan3uctopbl u npubopsbl KMOIT-

TexHonorum OrlK-1 OrlK-1.3 J'Ia6.pa60Tb| 4,5

9 | NpumeHeHne MAOMN-cTpyKkTYp OrK-1.2

OlK-1 OMK-1.3 Jla6.pabotbl 3, 5

MpomexyTouHas aTTecTaums: dopMa KOHTPOss - 9K3aMeH Komnnekt KM




20. TunoBble OLEHOYHbIe CpeaAcTBa U MeToAMYeCKUe MaTepuanbl, onpeaensiowue npo-
LeAypbl oLueHUBaHUA

20.1 TeKywMn KOHTPOJb yCNeBaemMocTu

[Ana Tekywero KOHTPONSA ycneBaeMOCTU UCMONb3yeTCs YCTHbIM OMpoc, OTYeTbl O XoAe
BbINOSTHEHUA NabopaTopHbIX paboT. NMpomexyToyHasa aTTecTaums no AMCUUNINHeE — ak3aMeH. B
NPUOXEHNEe K AUNSIOMY BHOCUTCSA OUEeHKa omsiuydHo/xopowo/ ydoenemeopumeribHo. OueHka
YPOBHS ocBOeHUS gucumnnuvHbl «®usmka MIOlMN-cuctem» ocyllecTBnsieTca no crneaylowmm no-
KasaTenam:

- KA4YeCTBO N CBOEBPEMEHHOCTb BbIMOMHEHMS fTabopaTopHbIX paboT;

- MONHOTAa OTBETOB Ha BOMNPOCHI KOHTPOSIbHO-U3MEPUTENBHOIO MaTepuana;

- MONHOTa OTBETOB Ha AOMNOSTHUTENbHbIE BONPOCHI.

Kputepum oueHkn ocBoeHna gucumnnuibl «Pusmka MIAMN-cuctemy»:

— OLEeHKa «OmJIU4HO» BbICTaBMNAETCS NPy NOSIHOM COOTBETCTBUM paboThl CTyaeHTa BCeEM
BbllLeYyKa3aHHbIM nokasaTensm. CooTBeTCTBYET BbICOKOMY (yrrybreHHOMY) YPOBHIO COpPMU-
POBaHHOCTM KOMMNETEHLMI: KOMMETEHLUUN CPOPMUPOBAHbLI NOSTHOCTBLIO, MPOSBISKTCS U UCNOSb-
3yl0TCS CcUCTeMaTUyecku, B NofHOM obbeme. [JaHHbIN YypOBEHb NPEBOCXOAMUT, MO KpanHen me-
pe, N0 OAHOMY M3 NepeYvnCeHHbIX Bbille Noka3aTenen noBblweHHbIN (MPOABUHYTHIN) YPOBEHD;

— OUEHKa «XOpowoy» BbICTaBNSETCH B cryyae, ecnu paboTta CTygeHTa npu OCBOEHUM
ANCLMNIIMHBI HE COOTBETCTBYET O4HOMY U3 NepeYvnCeHHbIX nokasaTenen unu B cryvyae npeao-
CTaBNeHns MeXxauCcuuniIMHapHoOro npoekTa nos)e yCcTaHoBMEeHHOro cpoka. CooTBeTCTBYET No-
BbILUEHHOMY (MPOABUHYTOMY) YPOBHIO CCPOPMMPOBAHHOCTU KOMMNETEHLMA: KOMNETEHUUN B Lie-
noM chopMUPOBAHBI, HO NPOSBASIOTCSA U UCNOMB3YTCA (bparMeHTapHO, He B NOfHOM obbeme.
[aHHbIN ypoBEHb NPEBOCXOAUT, NO KpanHEN Mepe, N0 OOHOMY U3 NEPEYNCTIEHHbIX Bbille Nnoka-
3aTernen noporoBbin (6a3oBbI) YPOBEHD;

— OueHKa «ydosriemeopumesibHO» BbICTaBNAETCA B cnyyae, ecnu paboTa CTyaeHTa npu
OCBOEHUWN AUCLMNIIMHBLI HE COOTBETCTBYET NIOOLIM ABYM M3 NepeyuncneHHblx nokasartenen. Co-
OTBETCTBYEeT noporosoMy (6a3oBOMY) YPOBHIO CPOPMUPOBAHHOCTU KOMMETEHUMI: KOMMNETEH-
UnKn chopMmpoBaHbl B OBLLMX YepTax, NPOSBNAIOTCA U UCMOMb3YKTCA CUTYaTUBHO, YaCTUYHO.
[aHHbIN ypoBeHb 0b6s3aTeneH Ans BCeX oCBavBaloLLMX OCHOBHYHO obpasoBaTesibHy nporpam-
My,

— OUeHKa «HeydosriemeopumersibHO» BbICTaBMASETCH B Cllydae HeCOOTBETCTBUS paboThbl
CTydEeHTa BCEM MoKasaTensm, ero HeopraHM3oBaHHOCTU, 6E30TBETCTBEHHOCTM U HU3KOIO Kaye-
ctBa paboTbl NpY BbINOAHEHUN NTAabopaTOpHbIX PaboT, NPeayCMOTPEHHbIX NPOrpaMMon gucum-
NIANHBI.

dakT HeBbINOSHEHUs TpeboBaHWn, NpeabaBNAeMbIX K CTyOEeHTY Npu OCBOEHUU AUCLU-
nuHbl «®unsnka MAN-cuctem» n OTpaXKeHHbIX B BbiLLENepednCcrieHHbIX Kputepusx, ukcmupyeT-
Csl B BEAOMOCTM OLIEHKOWN HEey008/1emeopumesibHo.

Ecnu cTyaeHT He ocBavBaeT AUCLMNIIMHY B YCTAHOBMEHHOM nporpaMmmon obbeme u B
CPOKM, onpeaernieHHble rpadmkomM y4yebHOro npouecca, OH He AOMYCKaeTCa K MPOMEXYTOYHOM
aTTecTauumm no JaHHomy Buay y4ebHom paboTsbl.

YpoBeHb
Kputepuun oueHMBaHUSA KOMMNETEHLNI cchopmupo- LLkana oueHok
BaHHOCTM
KOMMeTeHUNn
O6yvatowminca B NosHONM mMepe BnageeT NOHATUMIHBIM annapa- | [loBblweH- OT1nunyHo

TOM [aHHOM obnactu Haykm (TEOpeTMYEeCKMMM OCHOBaMMK AWUC- | Hbl YPOBEHb
UMNAnHBL), cnocobeH  uMnnCTpupoBaTb OTBET NpumMepamu,
pakTaMu, AaHHbIMU Hay4HbIX UCCrefoBaHWA, NMPUMEHATb Teo-
peTu4ecKkne 3HaHus ansa peLueHnst NpakTu4ecknx 3agad

Ob6yvatowminca BrnageeT MOHATUNHBLIM annapaTtoM daHHoW 006- BaszoBbin XopoLwuo
nacTun Hayku (TeopeTu4ecKkMMM OCHOBaMu OUCLMMNIIMHLI), AonycC- YPOBEHb
KaeT He3Ha4yMTenbHble OLWMOKM NPY BbINOSTHEHUM NPAKTUYECKNX




3anav

O6yuvatowniica BriageeT YacTUYHO TeopeTudecknmu ocHoBamu | [MoporoBbivi YnosneTeopu-
AVCUMNIUHBI, doparMeHTapHO CnocoBeH BbIMOMHSATL NpakTuye- ypOBEHb TenbHO
CKve 3agaHus

OTBET Ha KOHTPONbHO-U3MEPUTENbHbLIA MaTepuan He COOTBeT- - HeynoeneTtsopu-
cTBYeT NobbiM TPEM (YeTbIpEM) M3 NMEPEYUCIIEHHBIX NokasaTe- TenbHO

nen. OByvalowmica LEMOHCTPUPYET OTPbIBOYHbIE, hparmMeH-
TapHble 3HaHusA, JonyckaeT rpybble owmnbku Npyu NpoekTupoBa-
HUW NpaKTUYEeCKNX 3adau

MNepeyeHb BonpocoB K ak3ameHy (Komnnekt KUM):

KoHTponbHO-u3meputenbHbin maTtepuan Ne 1

1. Ponb ctpyktyp Tvna Ml B cOBpeMEHHON MUKPOSNEKTPOHUKE. XapaKTepHble pasmepbl U
TpeboBaHna K matepmanam, ucrnonbdyembiM B MIOIN-cTpykTypax. NepcnekTtuBbl pa3suTtus

MUl T-TexHonorum.

2. TyHHenbHas Modenb agMuTTaHca Mpu 3axBaTe HOCUTENEW 3apsaa Ha NOBYLWIKA B Au-

AJIEKTPUKE.

KoHTponbHO-u3meputenbHbin matepuan Ne 2

1. anpO}J,a NOBEPXHOCTU MOJTyNnpoBOAHNKOB. nOBerHOCTHbIe ONNEKTPOHHbIE COCTOAHUA U UX

knaccudgukaums. Obnactb npoctpaHcTBeHHoro 3apsiga (OrMN3) B6Gnun3am nosepxHocTu. Pas-

HoBuaHocTn OlN3 n KoHUEHTpaumsa HocuTenen 3apsaa.

2. dnykTyauMoHHas MoAernb agMuTTaHca B CTPYKTypax, MMKPOHEOAHOPOAHbLIX MO NOBEPXHOCT-

HOMY noTeHuunany.

KoHTponbHoO-u3MeputenbHbIn matepuan Ne 3

1. Teopus npunosepxHocTHon O3 nonynposoaHuka. 3apsia B NOBEPXHOCTHBIX COCTOSIHUSX

(MC). OnddepeHumnansHas eMKoCcTb, obycrnosneHHas nepesapsgkon MNC.

2. TyHHenbHO-hNyKTyaLUMoHHast MoAerb agMuUTTaHca.

KoHTponbHO-u3meputenbHbin matepuan Ne 4

1. Teopua vaeanbHon MIOIM-cTpyKTypbl. 30HHbIE AMarpamMmbl, 3aBUCUMOCTb MOBEPXHOCT-

HOro noTeHuMana OT HanpshKeHUs Ha 3aTBope, BonbT-dpapagHble xapaktepuctuku (BOX)

Ha Hu3kon YactoTte (HY) n Bbicokon YactoTe (BY).

2. Cnyyan paBHOMEPHOrO M 3KCMOHEHUManbHOro pacnpeaeneHnst NoByLlek B Noa3aTBop-

HOM OUN3NEKTPUKE. Onpe,u,eneHme napameTpoB NMNC meTooom agMmmutTaHCa.

KoHTponbHo-u3MeputenbHbIn matepuan Ne 5

1. PeanbHble CTPYKTYpbl. 3apsabl B okucne kpemHuesbix MOIM-cTpykTyp. BnusiHme koHTakT-

HOW PasHOCTM MOTEHUMANoB N APYrMX BHELWHMX (paKTOPOB HA HanpsikeHWe MIoCKMX 30H U

B®X MAM-cTpykTypbl

2. KBaHTOBO-MexaHu4eckas mofernb npunosepxHocTHon Ol3 nonynpoBogHUKa. OnNekTpu-

yeckoe kBaHToBaHWe. Kputepun obpasoBaHust AByMmepHoro (2D) anekTpoHHoro rasa.

KoHTponbHO-nameputenbHbin matepuan Ne 6




1. OkBuBaneHTHble cxembl MAlM-cTpykTyp. HepaBHOBeCHble npouecchbl. HepaBHOBecHoe
obegHeHne B MAMM-cTpykTypax. MexaHmM3mbl penakcaumm MHBEPCUOHHOMO crosi. Hapy-
LUEHNE paBHOBECUA MPU NPOTEKaHUN Toka. MexaHM3Mbl TOKOMPOXOXAEHNA B  ANINEK-
Tpudeckmx nneHkax MOMMN-cTpykTyp.

2. MeToabl pacyeTa 3HepreTUYecKoro crekTpa ABYMEpHbIX HOCUTeNen. OneKTpuYeckum

KBaHTOBbIM nNpeaen. MNNOTHOCTb KBAaHTOBbLIX COCTOAHUN N KOHLUEHTpauus 2D- 3f1IeKTPOHHOro

rasa. CeonctBa 2D- aneKTpOHHOro rasa B MarHUTHOM norsie.

KoHTponbHoO-u3MeputenbHbIn matepuan Ne 7

1. OnpegeneHne anekTpoduandeckux napametpos MAM-ctpyktypbl metogom BY BOX.
OnpegeneHve Tuna NPOBOAUMOCTU, YPOBHA M Npodunsa nermpoBaHus nosynpoBOOHUKA,
HanpPs>KeHUs1 NITIOCKMX 30H M NOPOroBOro HanpshkeHus, 3pgeKTMBHOro NOBEPXHOCTHOIO 3a-
psga.

2. DHepreTMyecknin CNekTp U NIOTHOCTb COCTOSAHUIW B uaeanbHOW cucteme. Y4yeT pasyno-
PALOYEHHOCTN peanbHOW CTPYKTYpbl. Jlokanusauusi 3feKTPOHHbIX COCTosAHMA B 2D-
CUCTEME CO CriydarHbIM noTeHumanom. lNepkonsumoHHaa Mmoaens NPOBOAUMOCTMU.

KoHTponbHO-n3MeputenbHbIn maTtepuan Ne 8

1. OnpeneneHne 3aBMCUMOCTM NOBEPXHOCTHOrO noTeHumana oT ynpasnsaoLwero Hanpsxe-
HuaA (kanmbposBka BOX no noBepxHOCTHOMY noTeHumany). Metoabl onpeaeneHnst aHepre-
Tnyeckoro pacnpegenexusa NC.

2. KBaHTOBbIM adppekt Xonna. CyTb SBNEHMSI MU OCHOBHbIE OKCMEPUMEHTLI. YCNnoBus
HabngeHns n MeToavka namepeHun. KadectseHHas cusmdeckaa nHtepnpetaumnsa. Met-
ponornyeckne npumeHeHnst KoX. KsaHToBasi MeTponorusi U doyHaameHTanbHble omsnye-
CKME KOHCTaHTHI.

KoHTponbHO-u3mepurtenbHbin matepmuan Ne 9

1. AsTomatmsaumsa mamepeHun. OnpegeneHve Temna reHepauvm, BPEMEHU XWU3HW, Bpe-
MEHN penakcaumMm WHBEPCUOHHOIO CIiI0si M CKOPOCTU MOBEPXHOCTHOM pekoMOuHauuu
metoaom Llepbeta. [dpyrne metonbl onpeaeneHns reHepaumoHHO-PeKOMOUHALMOHHBIX
xapaktepuctuk MAM-cTpykTypbl.

2. ®usuka pabotbl MOIl-TpaH3ncTopa (MOIMT) n KMOI-texHonormns. BAX MOIMT. ®usu-

Yeckme N TexHonorndeckme npoueccol, snusawwme Ha xapakrepuctuku MOTT. SddekTbl

cunbHbIX anekTpudeckux nonen. MOMT ¢ KOpOTKMM KaHanom. OddeKTbl KOPOTKOro KaHa-

na. Myt nosblweHna ObicTpogenctena MOIT. OcobeHHocTn npubopos KMOII-

TEXHOJIOTUMW.

KoHTponbHO-uamepurtenbHbin MmaTtepuan Ne 10

1. O6wasn xapakTepucTmka npoueccoB HectabunbHoctn MIAlM-cuctem. Murpaumsi NOHOB B
AN3NEKTPUYECKON MNNEeHKe. DNEKTPOHHbIN 3axBaT Ha [1C n obbeMHble NOBYLLKU B AU-
ANeKTpuKe.

2. LlndbpoBas TexHuka n norndeckme BeHTUNn. MHterpansHblie cxembl KMOI-TexHonornn.

KoHTponbHO-nameputenbHbin matepuan Ne 11

1. AmnonbHas nonsapusdauma auanektpuka. Cnocobbl ctabunusaumn ceowncte MIOM-
CTpykTyp. MeToapl uccnegoBaHna HectabunbHocT. Metoa cmelleHns BOX nocne
TepmononeBon 06paboTkM CTPYKTYPbI.

2. DHEeproHe3aBMCUMbIE SNIEMEHTbI NAMSTMW.



KoHTpOonbHO-nameputenbHbin matepuan Ne 12

1. MeToq AMHaMUYeCKMX BONbT-aMnepHbIX Xxapaktepuctuk (OBAX).
2. Mpwnbopsbl ¢ 3apsposon cBaAsbto (M3C). OcHoBHbIE NapamMeTpbl N pexumbl paboTbl. O6-
nactu npumeHenus MN3C.

KoHTponbHO-u3meputenbHbin matepuan Ne 13

1. MeTog TepMmocTumynmpoBaHHon nonspusaunm (TCI1) n ero mogndukaumm.
2. AbpekT «BCNnecka» ApendoBon ckopocTn. bBannuctnyecknin TpaHcnopT.

KoHTponbHO-u3meputenbHbin matepuan Ne 14

1. Teopus agmuttaHca MAOM-cTpykTypbl. AOMUTTAHC MOHO-YPOBHA M KOHTMHYyyma [1C B
naeanusnposaHHon MAIM-cTpykType.
2. ®doTtoanekTpudeckne MAM-npnbopsbl.

MNMepe4vyeHb NabopaTopHbIX paboT:

JTabopaTopHas paboTta 1. OnpeaeneHuve anekTpodusnyeckmx napametpos MAM-CTpykTyp
MeToaoM paBHoBecCHbIX BY BAX.

JTabopaTopHasa paboTta 2. /3yvyeHne NOBEPXHOCTHbLIX COCTOAHWA MEeTOAOM MOSIHOW Mpo-
BOANMOCTW.

JTabopaTopHasa pabota 3. OnpegeneHune npoduna nerMpoBaHns NONynpPoBOAHNKA METO-
AOM HEepaBHOBECHbIX BOSbT-papafHbIX XapakTepUCTUK.

JTabopaTopHasa pabota 4. OnpeneneHne reHepaunoHHO-PEKOMOUHALMOHHBLIX XapaKTepu-
ctuk MOMN-cTpykTyp.

JTabopaTopHasa pabota 5. MogenupoBaHne paguaumoHHbIX 3dEKTOB B CTPYKTYpax Me-
Tann-aAnaneKkTpuK-nonynpoBOgHUK.

JTabopaTtopHasa pabota 6. ABTOMATU3NPOBAHHBLIA KOHTPOSb 3NEKTPOM3NYECKMX Napa-
meTtpoB MAIM-cTpykTyp.

OueHKka 3HaHWU, YMEHU N HaBbIKOB, XapaKTepuayoLwas 3Tanbl GopMUPOBaAHUSA KOMMETEH-
LUUA B pamKax M3yYeHUst AUCLMMNIMHBI OCYLLIECTBINSETCS B X04e TeKyLLUEeN 1 NPOMEXYyTOYHON aT-
TecTauumn.

Tekywasa aTrectaumsi NPOBOAUTCS B COOTBETCTBMM C [MONOXEHMEM O Tekyllen aTTecTaumm
obyyvarLmMxcs No nporpammMam BbiclLero obpasoBaHMst BopoHEXCKOro rocyaapCTBEHHOIO YHU-
BepcuteTa. Tekywaa atTectaunsa npoBoguTcs B hopmax: ycmHoz20 ornpoca (UHOusudyarsibHbIl
orpoc); ebirnonHeHue nabopamopHbix pabom. Kputepun oueHMBaHMs NpuBeaeHb! Bbille.

MpomexxyTouHas aTtTectauus NPOBOAUTCS B COOTBETCTBMU C [MonoxeHnemM o NpoMexXyTou-
HOW aTTecTauumn obyyaroLmMxcs No NnporpamMmmam BbicLLero obpasoBaHus.

KOHTpOMNbHO-M3MepuTenbHble MaTepuanbl MPOMEXYTOYHON aTTecTauum BKNKO4YalT B cebs
TeopeTnyeckne BOMNPOCHI, MO3BONSIOLMNE OLUEHUTb YPOBEHb MOMYYEHHbLIX 3HAHWUKW, MO3BOMSAIO-
Lne oueHUTb cTeneHb CHOPMUPOBAHHOCTN YMEHUW, HABbIKOB, W OMbIT OEATENIbHOCTU B YCIIO-
BUSIX NPOU3BOACTBA N3OeNNN 3NeKTPOHHON TEXHUKN.

Mpn oueHnBaHMN NCNONb3YIOTCHA KONIMYECTBEHHbIE LWKanbl oLeHOK. Kputepun oueHBaHus npu-
BeQieHbl BblLLE.



