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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[lenpt0 TUCHUTIIMHBI  sBIsSETCS (OPMUpOBAHME HAYyYHOWM OCHOBBI JJII OCO3HAHHOTO W
I[EJICHAIIPABIICHHOTO WCIOJIB30BaHUS MMOJYYCHHBIX 3HAHWUHN MPHU IKCIUTyaTally dJIEMEHTOB, IPUOOPOB U
YCTPOUCTB BaKYyMHOM U IJIA3MEHHOW 3JICKTPOHHUKH, a TAK)KE MMPOCKTUPOBAHMSI JIEKTPOHHBIX CXEM Ha MX
OCHOBE.

1.2. 3agaum IMCHUIIITHHBI
— 3amavyeil AUCHUILUIMHBI ABJISETCA (POPMUPOBAHHE y CTYICHTOB CHCTEMbl 3HAHUU B 00JaCTH
(bu3uKH paboThl BAKYYMHBIX M TIJIa3MEHHBIX TPUOOPOB U YCTPOUCTB, CHOCOOHOCTH CTPOUTH MPOCTEHITHE
¢du3nUeckne M MaTeMaTUYeCKHUE MOJETM BaKyyMHBIX W IUIA3MEHHBIX MPUOOPOB, MPUMEHSTH (DHU3HKO-
MaTeMaTHYeCKUN armapar JijIs pacueTa U MOJASITMPOBaHMS (PU3HUECKUX MPOIECCOB, TPOTEKAIOIINX B HUX.

2. Mecto aucunniimubl B ctpykrype OITIOII

Huctunnuna «BakyymHas u 1miasmeHHas anektponuka» (b1.5.15.2) ornocurcs k Omoky 1
(6a3zoBas yacTh).

[IpenmiecTByromMMH  JUCHMILIUHAMY,  (OPMHUPYIOIIMMHU  HadallbHbIE  3HAHUA, SBISAIOTCA
clenylomue JIUCHUILIMHBL  Maremaruka, Marepuaibl JIEKTPOHHOM TEXHUKH, [BepaoTenbHas
3NeKTpoHuKa, Du3uka.

[TocneayromumMu AUCUUIIIMHAMMU SBIISIOTCA:

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAllpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— JIK-1 cnocoGHOCTBIO CTPOUTH MpOCTEUIINE (QUINYECKUE M MaTeMaTU4YeCKue MOJENn
npubOpOB, CXEM, YCTPOWCTB M YCTAaHOBOK DJIEKTPOHMKH W  HAHOMIEKTPOHHKH  Pa3IMYHOTO
(YHKIMOHAJIBHOIO Ha3HAYECHHUs, a TaKXK€ MHCIOJIb30BaTh CTaHJAPTHbIE IPOrpaMMHBIE CPEACTBAa HX
KOMITbIOTEPHOTO MOJICJIMPOBAHNS;

— [IIK-2 cnocoOHOCTBIO apryMeHTUPOBAaHHO BbIOMpAaTh U pealu30BbIBaTh Ha IPAKTHKE
3pPEeKTUBHYI0 METOAMKY SKCIEPUMEHTAIBHOIO UCCIIEI0BaHUS TapaMeTPOB U XapaKTepUCTUK IPUOOPOB,
CXEM, YCTPOMCTB M YCTAaHOBOK OSJEKTPOHMKH M HAHOAIEKTPOHUKH PA3IUYHOTO (YHKIMOHAIHHOTO
Ha3HA4YEHHUS;

— TIK-5 roTOBHOCTBIO BBIIOJHATH PAacdyeT U MPOEKTUPOBAHUE AIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB pa3iIU4YHOro (hyHKIIMOHAJIBHOTO Ha3HAU€HHs B COOTBETCTBUHM C TEXHMYECKUM 3aJaHHEM C
HCIOJIb30BAaHUEM CPE/ICTB aBTOMAaTH3AI[MH POEKTUPOBAHUS;

B pesynbrare n3y4eHus JUCLHUILUIMHBI CTYIEHT JOJIKEH:

— 3HaTh — OCHOBBI (DM3UKM BAaKyyMma, IJIa3Mbl U TBEPJOTO TeJa; — MPUHIMIIBI UCIOIb30BaHUS
¢usnueckux 3¢p¢eKkToB B BaKyyMe U B IUIa3M€ B MpUOOpax M YCTPONCTBaX BAKyyMHOH, IIa3MEHHOU
ANEKTPOHUKH; — KOHCTPYKLIMH, MapaMeTpbl U XapaKTEPUCTUKU M METOAbl MOJECIMpPOBaHMs MPHOOPOB ,
CX€M, YCTPONCTB M YCTAHOBOK IEKTPOHUKHU ¥ HAHOJIEKTPOHUKH.

— yMeTb — apryMEHTHPOBAHO BBIOMpaTh W pPEATU30BBIBATH Ha TMpaKTHKE 3()(HEKTUBHYIO
METOAMKY JKCIEPUMEHTAIbHOIO MCCIEN0BAaHUs; — IPHUMEHATbH METOIbl pacyeTa IapaMeTpoB H
XapakTepUCTUK MpUOOPOB BaKyyMHOW M TIJa3MEHHOM JJIEKTPOHUKH; — TPUMEHSATH METOJbI
MOJIETUPOBAHUS U MPOEKTUPOBAHMS IPUOOPOB U YCTPOMCTB BaKyyMHOH M IUIa3MEHHOW 3IIEKTPOHUKH; —
aHAJIM3UPOBATh HH(OPMAIIUIO O HOBBIX THUMAaX BaKyyMHBIX U IJIa3MEHHBIX IpUOopax.

— BJajeTh — METOJAaMHU 3KCIIEPUMEHTAIBHBIX HCCIEJOBAHUNM IApaMETPOB M XapaKTEPUCTHUK
MarepuasoB, MPUOOPOB M YCTPOWCTB BaKyyMHOM M IUIa3MEHHOM OSJIEKTPOHHKH,; — COBPEMEHHBIMHU
MIPOrPaMMHBIMH CPEICTBAMH MOJAEIUPOBAHUS U MPOEKTUPOBAHUS MPUOOPOB BAKYYMHOM U IJIa3MEHHOM
ANIEKTPOHHUKH; - OCHOBHBIMH ITpHEMaMH 00pabOTKH U PEAOCTaBICHHS SKCIIEPUMEHTAIbHBIX JAHHBIX.

4. O0beM TMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTaBisierT 4.0 3aueTHBIX €IWHHUIBI U TpE/CTaBleHa B
Tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh TUCIUITUHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

7 cemecTp
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AynuTopHbI€ 3aHATHS (BCETO) 72 72
Jlexumn 36 36
[IpakTuueckue 3aHATHS 20 20
JlaboparopHbie pabOTHI 16 16
W3 Hux B MHTEPAKTUBHOM (hopme 14 14
CamocrosTenpHas pabora (Bcero) 72 72
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTaM 16 16
[IpopaboTKa JIEKITMOHHOTO MaTepuaa 40 40
[TonroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 16 16
Bcero (6e3 sx3amena) 144 144
OO0mmas TpyI0eMKOCTh 144 144
3avyernble Enqununst Tpynoemkoctu 4.0 4.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3nenan! AMCHUILIMHBI 1 BUALI 3aHATHIH
Paznensl AMCHMITTUHBL U BUBI 3aHATUHN MPUBEIACHBI B TabuIe 5.1.

Tab6muna 5.1 — Pa3gesnsl AUCHUIUIMHEL U BUIBI 3aHATUIA

© a 3
— o
= 2 8 S 5
= 2 S T 2
= 9 a, <) £
s =} = () =
5 2 0 % 2 &
Ha3zBanus pa3nenoB AUCHUTUIAHBL % & =z % = S
= 2 o = 5 =
= < o = =
= o I < e
X @] Q 8} (D)
< te] =] = &=
o ] = o 0]
= = < 2 =
@) S §
~
7 cemecTp
1 DMuccuoHHAas AIIEKTPOHUKA 9 9 12 24 54  TIK-1, IIK-2,
[K-5
2 DNEeKTPOHHBIN TTOTOK. 8 0 0 5 13 IIK-1, [TK-2,
[K-5
3 YnpaBneHue 3J€KTPOHHBIMU TOTOKaMHU 7 9 0 10 26  IIK-1, IIK-2,
IK-5
4 DnemeHTapHbIE MIPOLIECCHI B MJIa3MeE. 7 0 0 10 17 IIK-1, [IK-2,
IK-5
5 OCHOBHBIE CBOMCTBA IIJIa3MBI. 2 2 4 10 18 | IIK-1, IIK-2,
IK-5
6 MeTozb! U3MEPEHNH TapaMeTPOB 1 0 0 7 8 IK-1, TTK-2,
TIJIa3MBI. ITK-5
7 IlpuMeHeHue 1a3Mbl 2 0 0 6 8 I1K-1, TIK-2,
IK-5
Hroro 3a cemectp 36 20 16 72 144
Hroro 36 20 16 72 144
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5.2. Conep:kanue pa3aesioB 1M CHUNIMHBI (110 JEKIUSIM)
CopeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIMSIM) PUBEICHO B TadmuIe 5.2.
Tabnuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKIUSIM)

Coaeprkanue pa3aenoB JUCHUILTAHBI 1O

HaszBanus pasnenos
JEKLIUAM

4 TpynoeMKoCTb,
komneTeHIu Oopmupyemblie

7 cemecTp

1 DMuccuoHHAas 3IEKTPOHUKA OCHOBBI 2JIEKTPOHHOM TEOPUU TBEPIOTO 9 [K-1, IIK-
Tena. DHEPreTUYeCKUe 30HbI B 2, [IK-5
KpucTasuie. J[BUkKEHNE SIEKTPOHOB B
kpuctamie. CTaTUCTUKA SJIEKTPOHOB B
TBEPZIOM TeJj€. DIEKTPOIPOBOIHOCTh
METaJJIOB U MOJYIPOBOJHUKOB.
KoHnTakTHas pa3HOCTH MOTEHIIUAJIOB.
[ToBepXHOCTHBIN NOTEHIIMATBHbBIN
Oapbep.

Hroro

2 DNeKTPOHHBIH MOTOK. DNEeKTPOHHBIN TIOTOK, €r0 (POPMHPOBAHUE 8 [K-1, TIK-
U TPAHCIIOPTUPOBKA, UHTEHCUBHBIE U 2, IIK-5
HEUHTEHCUBHbIE, PEISITUBUCTCKUE U
HEPEATUBUCTCKUE IEKTPOHHBIE IIOTOKH,
croco0b! (hOPMHUPOBAHUS ITEKTPOHHBIX
[IOTOKOB Pa3JIMYHON NHTEHCUBHOCTH
(9MEeKTpOHHBIE MYLIKU U TPOXKEKTOPHI),
TPaHCIIOPTUPOBKA 3JIEKTPOHHOIO MTOTOKA
U CIIOCOOBI OTPAHUYEHHUS €TO
nornepevyHbIx pa3mepoB. [IpeobpazoBanue
SHEPrUH 3JIEKTPOHHOIO MOTOKA B Ipyrue
BUJIbI SHEPTUH, CIOCOOBI, OCHOBaHHbIE Ha
B3alMOJICUCTBUU C BHEIIHUMHU
ANIEKTPOMArHUTHBIMU TOJISIMH,
sHepreTuyecKkuii 3 ¢pext
B3auMoJeiicTBus. CriocoObl, OCHOBaHHBIE
Ha B3aMMOJICHCTBUU C TBEPABIMU TeJIaMHU
U CTPYKTypamu, 3hHeKTo
B3aUMOJICHCTBHS
(KaToaOIIOMUHECLEHIINS,
KaTO/I0yCUJIEHHE, PEHTT€HOBCKOE
u3nydeHue, Harpes). [Ipumepst
MCIOJIb30BaHMs B MpUOOpax BaKyyMHOM
AIIEKTPOHUKH.

Hroro

3 VnpaBneHue 3JIeKTPOHHBIMU VYipaBneHue 3IeKTPOHHBIMHU TOTOKAMU. 7 [IK-1, IIK-
MOTOKaMH DJeKTpUYeCcKue U MarHUTHBIE CTIOCOOBI 2, IIK-5
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yIpaBiIeHUs INIOTHOCTHIO U CKOPOCTHIO
aNeKTpoHOB. KBazucrarnueckue u
JUHAMHUYECKHE CTIOCOObI YIIPaBICHUSI.
[TpuMepsI UCIIONB30BaHUs B IpUOOpax
BaKyyMHOI1 3JIeKTPOHUKHU

Hroro

4 DneMeHTapHbIE TPOLIECCHI B IJIa3Me.

5 OCHOBHBIE CBOMCTBA IJIa3MBI.

HNonn3zoBaHHbIA ra3 u mia3ma.
DeMeHTapHbIE MPOIECCH B IJIa3Me U Ha
MOTPAaHUYHBIX TOBEPXHOCTAX. OCHOBHBIE
METO/Ibl TeHepaluu miazmMel. Monenu as
OMMCAHUS CBOICTB IJIa3MBlI.
DddexTuBHBIC CeUCHUS B3aMMO/ICHCTBUS.
KynonoBckue cronkHoBeHusi. Heynpyrue
CTOJIKHOBEHHS B TUIa3Me IIEPBOTO U
BTOpOro poxaa. [lepesapska.
PexomOuHaIus 3apsyKEHHBIX YaCTHII.
JIBuKeHue 3apsKEHHBIX YacTHUIl B
iasme. [pelipoBoe u HanpaBieHHOE
JBUKCHHE 3apSIKCHHBIX YACTHII.

Hroro

Tumnsl ra3oBbIX pa3psaoB. Oouue
cBoiicTBa ra3mel. Paguyc Jlebas.
KBa3zuHEUTpaIbHOCTH IIJIa3MBI.
Knaccudukanus mia3mesl.
DNEeKTPONPOBOAHOCTD IJIA3Mbl. SIBIICHUS
nepeHoca. [lnasma B MarHuTHOM 110JI€.
Konebanus. Heycroliuusoctu u
SMUCCUOHHBIE CBOMCTBA I1JIa3Mbl

HUrtoro

ITK-1, IIK-
2, I[IK-5

TK-1, TTK-
2, TIK-5

6 MeTozbl U3MEPEHNH TapaMeTPOB
IIJIa3MBl.

N3nyuenus nnasmsl. MeToabl yCKOpPEHUS
TJIa3MEHHBIX TTOTOKOB. /[MarHocTuka
MapaMeTpoOB IJIa3Mbl. 30HI0BBIN METO
IUarHocTuku. OIUHOYHBIN 30H/I.
JIBOIHOM 30H1. DMHUCCUOHHBIN 30H/.
Metonst CBY u na3zepHoOi TUarHOCTUKA
MJ1a3MbI

HUrtoro

IIK-1, TIK-
2, [IK-5

7 IlpuMeHeHune TIa3Mbl

Hroro 3a cemecTp

[IpumMeHeHue 1Ia3Mbl B AJIEKTPOHUKE.
IIna3MeHHBIE HCTOYHUKHA HOHOB T'a30B U
MeTaJiioB. I1iTa3sMeHHbBIe HCTOUYHUKHI
anekTpoMeTrasioB. [InasmenHsie
TE€HEPATOPHI U YCKOPUTEIN

Hroro

2
36

TK-1, TTK-
2, TIK-5

5.3. Paziaenpl AMCHUIUINHBI M MEKTHCIUIIJIMHAPHBIE CBSI3H ¢ 00eceunBAKIMMH (MPeIbITY IIIMMH )
H o0ecrieynBaeMbIMU (MOCJIEYHOIIUMH) TUCHUIIMHAMHA
Paznensl qUCIUTIIIMHBI M MEKIUCITUTIIMHAPHBIC CBSI3M C 00CCIICUMBAIONIUMU (TIPEABITYIIUMHA) U
obecrneurnBaeMbIMH (ITOCIEAYIOMIMMHI ) TUCHUTUTHHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.
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Tabnuma 5.3 - Pa3aesns! AUCIUITUHBI M MEXTUCIMIIMHAPHBIE CBA3H

No paznenoB qaHHOUW TUCHMIUIMHBL, A1 KOTOPBIX HEOOXOIUMO

HauMeHoBaHNE THCITUTLIHH n3y4yeHHe 00eCTIeYNBAIONINX U 00€CIIeUNBACMbIX JUCHUTUIINH
1 2 3 4 ) 6 7
[IpenmecTByromKe JUCHUATLINHBI

1 Maremaruka + + + + + + +

2 Marepuaibl 3€KTPOHHOM + + + + +
TEXHHUKHU

3 TBepapoTenbHas AIEKTPOHUKA + + + + + +

4 ®usuka + + + + + + +

5.4. CooTrBeTcTBHE KOMIIETEHIIU, GOPMUPYEMBIX PH U3yYeHUM TUCHUILUIUHBI, U BUA0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUH AUCLUMILIMHBI, W BHJIOB 3aHITUN
MpeCTaBIeHO B Tabmuie 5.4

Tabmuua 5. 4 — CoOTBeTCTBUE KOMIETEHIMM W BUIOB 3aHATHH, (OPMUPYEMBIX NHpU H3YUYECHUU
JTUCIUTUTAHBI
Bune! 3ansatuii
<
= < 5
= = o O
= &
= = g o,
= ] o, =
i & s
) = ) L T
5 = = o r @DOpMBI KOHTPOJIA
= = 3 g 5
= oA O o =
S = g [ w
2 = s S
E o, =
= 3 3
=} = E
@)
IK-1 + + + + KonTpomnpHnas pabdora,
KoHcmekT caMonoAroToBKy,
CobecenoBanue, OTUeT 1Mo
naboparopHoii padore,
Kommonent
cBOeBpeMeHHOCTH, Ompoc
Ha 3aHATHIX
ITK-2 + + + + KonTpomnpHnas pabdora,
KoHcmekT caMonoAroToBKy,
CobecenoBanue, OTUeT Mo
naboparopHoii padoTe,
Kommonent
cBOeBpeMeHHOCTH, Ompoc
Ha 3aHATHIX
[1K-5 + + + + KonTponbHas pabora,
KoHcrekT camomoAroToBKH,
CobecenoBanue, OTUeT 10
nmabopaTopHOi padoTe,
Komnonent
cBOoeBpeMeHHocTH, Ompoc
Ha 3aHATUAX

6. MuTepakTUBHBIE MeTOABI M (OPMBbI OPraHU3ALMYN 00yUEHHUS
TexHONMOruM MHTEPAaKTUBHOrO OOy4YeHHs MpH pa3HbIX (opMax 3aHATUN B YacaxX NPUBEICHBI B
tabmuie 6.1
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Tabnuma 6.1 — TexHOIOrMKM UHTEPAKTUBHOIO 00Y4YEHUs IIPU pa3HBIX (popMax 3aHATHH B acax

NuTtepaxr
HNHTepakTuBHBIC HNHTepakTuBHBIE
Metonnt UBHBIC Bcero
IIPAKTUYECKHE 3aHATUS | JIaDOPATOPHBIEC 3aHATUSA
JEKIUU
7 cemecTp
[Ipesentamnuu ¢ 2 2 2 6
UCIIOJIb30BaHUEM
MYJIBTUMEHA C
00CyXIeHHEM
Pabora B komane 1 1 2
Pemenue cutyaninoHHBIX 1 1 2
3az1a4
Hroro 3a cemectp: 14
Hroro 14
7. JIabopaTopHbie padoThI
HanmenoBanue 1ab0paTopHbIX paboT npuBeaeHO B Tabnuie 7.1.
Tabmuma 7. 1 — HanmenoBanue 1aboparopHbIX paboT
9
¥a)
=
O]
) A
= S
Q =
g o,
= o
3 &
Ha3Banus pasnenon HaunmenoBaHue 1a60paTopHbIX paboT Q
= =
>
& =
= ]
o =
@]
=
g
~
7 cemecTp
1 DMuccuoHHAas 3IEKTPOHUKA N3mepeHne KOHTaKTHON pa3HOCTH 12 IIK-1, IIK-
noteHnuanoB. McciegoBanue 2, [IK-5
TEPMOIJIEKTPOHHON SMUCCHH.
HccnenoBanue GoTO3MEKTPOHHON
smuccuu. MccnenoBanne BTOPUYHON
AIIEKTPOHHON 3MUCCHUHU.
Utoro 12
5 OcHOBHBIE CBOWCTBA IIA3MBl. ITpoBepka 3akoHa Mo100us pazpsa0B 4 IK-1, TIK-
(3akoH [lamena) 2, [IK-5
Hroro 4
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBbI)
HanmMeHnoBaHMe nMpakTHUECKUX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tadmuie 8.1.
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Tabnuma 8. 1 — HaumeHoBaHHe MPAKTUYECKHUX 3aHATHH (CEMUHAPOB)

Q
s
p=
]
o8 2
5 =
S 2
HanmeHoBaHMe IPaKTUYECKUX 3aHATHN = g
HaszBanus pasnenos Q
(cemuHapoB) S =
N =
& =
= ]
& =
@]
=
3
4
7 cemecTp
1 DmuccuonHas >MEeKTPOHUKA TepMOnIIEeKTpOHHAS SMUCCHUS. 9 [IK-1, IIK-
doTO3EKTPOHHAS AMUCCHs. Bropuunas 2, [IK-5
AIIEKTPOHHAS SMUCCHUSI. ABTORIEKTPOHHAs
AOMHCCHSI.
Uroro 9
3 YopaBneHue 371eKTPOHHBIMU JIBuKeHMe 3apsKEHHBIX YaCTHIL B MOJIAX 9 IK-1, TIK-
IMOTOKaMH Wroro 9 2, IIK-5
5 OCHOBHBIE CBOMCTBA ILJIa3MBI. 30HI0Bas TUArHOCTHUKA 2 TIK-1, IIK-
Hroro 2 2, IIK-5
Hroro 3a cemectp 20

9. CamocTosiTesibHasi padoTa
Bunbl camoctosTenbHoi paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIE KOMIIETEHIIUU MPEICTABICHBI B
tabmnuie 9.1.
Tabnuna 9.1 - Bunasl caMocTosTenbHON PabOTHI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIETEHITHH

L
[4a)
p=
[P
o8 2
= S
2 p=
Q
y Z 3
Buner camocTosTenbHON = S
Hazpanus pa3nenos g DopMBI KOHTPOJIS
paboThI S S
> =
& =
= ]
& =
]
=
g
~
7 cemecTp
1 OMmuccuonnast IToaroroBka k 8 [1K-1, KomnoneHT
JIIEKTPOHHKA MPAKTUYECKUM 3aHATHSIM, ITK-2, CBOEBPEMEHHOCTH,
ceMuHapaMm [1K-5 KonTponbHas pabora,
[TpopaboTka JTEKITMOHHOTO 4 gnpoc Ha 3agﬂmﬂx, .
Mareprana TYET 10 JTaOOpaTOPHOI
pabore
Odopmiterre 0T4eTOB 10 12
1abopaTopHBIM paboTam
Uroro 24
2 DNeKTPOHHBIN MOTOK. [TpopaboTka ITEeKIIMOHHOTO 5 IIK-1, Ornpoc Ha 3aHATUIX
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marepuaia [1K-2,
Hroro IK-5
3 YnpaBnenue IToaroroBka k 6 [1K-1, KomnoneHT
AIIEKTPOHHBIMU MOTOKAMH  TIPAKTUYECKUM 3aHSITHSIM, [TK-2, CBOCBPEMEHHOCTH,
ceMHHapam ITK-5 Koncnekr
MOTIOATOTOBKH
[TpopaboTka JIEKIIMOHHOTO 4 ;(a OHOATOTO é
Marepuaa OHTpOJIbHAs padora,
Ormpoc Ha 3aHATUSIX
Hroro 10
4 DnemeHTapHbIC [TpopaboTka JIEKIIMOHHOTO 10 TIK-1, Komnonent
MIPOLIECCHI B IJIa3Me. marepuala I1K-2, CBOEBPEMEHHOCTH,
Vitoro 10 HK-5 KonTponbnas pabora,
Omnpoc Ha 3aHATHUSIX
5 OCHOBHEBIE CBOMCTBa ITonroroska k 2 I1K-1, KommoneHnt
IJ1a3MBbl. MPAKTHYECKUM 3aHATHSIM, I1K-2, cBOeBpeMeHHOCTH, Orpoc
CeMHHapam [TK-5 Ha 3aHATUAX, OTYeT 1o
[TpopaboTka JIEKITMOHHOTO 4 Jéa66OPaT0pHOH pabore,
BaHU
Marepuasna obecenoBatHC
OdopmiteHre 0T4ETOB IO 4
nabopaTopHBIM paboTam
Hroro 10
6 MeToabl U3MEpEeHU [TpopaboTka JIEKITMOHHOTO 7 [1IK-1, Kommonent
MapamMeTPOB IJIa3MBI. Marepuana [TK-2, CBOEBPEMEHHOCTH,
Vitoro 7 ITK-5 Koncnekr
caMonoaroToBku, Ompoc
HAa 3aHATUAX
7 IlpuMeHeHune T1a3Mbl [IpopaboTka JIEKITMOHHOTO 6 IIK-1, Kommonent
Marepuana I1K-2, CBOEBPEMEHHOCTH,
Wroro 6 IK-5 Koncnekr
caMonoAroToBku, Onpoc
Ha 3aHATHIX
Hroro 3a cemectp 72
Uroro 72
10. KypcoBas pab6ora (mpoekr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJil OLIEHKH YCIIeBaeMOCTH CTYIEHTOB

11.1. BanabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabnuna 11.1 — bannbHbIe OLEHKH JUISI SJIEMEHTOB KOHTPOJIS

N . MaxkcuMasbHBIN
N MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHThI y4eOHOM OaJ 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ Gamn 3a nmepuon
NEeSATETbHOCTH mexnay 2KT u Ha ceMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
Kommonent 6 6 5 17
CBOEBPEMEHHOCTHU
Koncnekr 6 6 5 17
CaMONOJrOTOBKHU

CornacoBaHa Ha noprane Ne 13721 10




KonTpomnsHas padota 6 8 7 21
Ornpoc Ha 3aHATUAX 5 5 5] 15
Otuet no mabopaTopHOt 6 6 7 19
pabore

CobecenoBanue 4 4 3 11
Hrtoro makcumym 3a 33 35 32 100
epUo.

Hapacraromum nrorom 33 68 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aIOB B OLICHKH 32 KOHTPOJIBHBIE TOUKH MIPE/ICTaBICH B Tabmuie 11.2.
Tabmuma 11. 2 — [TepecyeT 6anaoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

bayuel Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka
>90% ot MakcuMaIbHOM cyMMBbI OasuioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHOK cymMbl OaisoB Ha gaty KT 4
Ot 60% 10 69% oT MakcUManbHON cyMMbI OaiioB Ha nary KT 3
< 60% oT MakcuManbHOU cymMMbl OaioB Ha aaty KT 2

11.3. Ilepecyet cyMMbI 0a/1710B B TPAAULMOHHYIO H MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 06asIOB B TPAJUIIMOHHYIO U MEXIYHApOAHYIO OLIEHKY IPEJICTABIECH B TAaOIHIEe
11.3.

Tabmuua 11. 3 — Ilepecuetr cymmbl 6AJIIOB B TPAJIULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY
Htoroas cymma 6asos,

Onenka (I'OC) YYHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEeH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TJINYHO)
85-89 B (ouensn xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 69 D (ynoBneTBopUTEIBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HoCpeicTaeio)
2 (HeyROBIIETBOPHTEHHO) (HE Huxe 60 6amios F (meynoBneTBopHUTEIBHO)

3aYTEHO)

12. YueOHO-MeTOAMYECKOE U HH(OPMAIITUOHHOE 00ecTieyeHHue TUCHMIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. BakyymHas ¥ IUIa3MEHHas JJICKTPOHHMKA: Y4eOHOe MmocoOue Ui CTYJACHTOB HarpaBlICHUS
«210100.62 — DnekTpoHNKa ¥ HaHOAJIEKTpoHUKa» / AkceHoB A. U., Oxc E. M., 3nmobuna A. @. - 2013.
128 c. [Dnexkrponnslii pecype] - Pexxum nocryna: http://edu.tusur.ru/publications/3456, nara obparieHus:
07.02.2017.

12.2. lononHuTEIBHAS IUTEPATYpa

1. Oxc E.M. MCTOYHHUKH 3IIEKTPOHOB C IJIa3MEHHBIM KaToZoM: (PM3MKa, TEXHUKA, IPUMEHEHUS :
MoHorpadust ; Tomckuil rocynapcTBEHHBI YHUBEPCUTET CHCTEM YIPABICHHUS U PAAHONIEKTPOHUKH. -
Tomck : M3narenbcTBO HaydHO-TeXHHMYeCKo nuteparypsl, 2005. — 212 c.. (Hanuuue B OuOnmorexe
TYCVYP - 5 3k3.)

2. Oxc E.M. OcHOBBI (pU3UKH HU3KOTEMIIEpaTypHOH M1a3Mbl. Meronuueckoe mocooue. — ToMmck:
TYCVYP, 1997. - 87 c. . (nanuune B 6ubnanoreke TYCVYP - 26 7k3.)

3. Cobones B.Jl. ®dusnuyeckue OCHOBBI AEKTPOHHOM TexXHHKH: YueOHuk mia BY3os.- M.:
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Bricmias mikona, 1979. — 448 c. (manuuue B 6ubnuoreke TYCVYP - 42 5k3.)

4. ®puapuxoB C.A., MoBuun C.H. ®usnueckue 0CHOBBI JIEKTPOHHON TEXHUKH: YUCOHUK IS
BY3o0B .-M.: Beicmras mkomna, 1982. — 608 c. (Hanmnuue B ondauoreke TYCVYP - 18 3k3.)

5. BakyymHas u muiasmMeHHasi 3JIeKTpoHUKa: YueOHoe mocobue / burnep JI. P. - 2007. 151 c.
[DnexTponHblii pecype] - Pexxum nmocrtyma: http://edu.tusur.ru/publications/545, nara oOpamieHwus:
07.02.2017.

6. CymxkoB A.Jl. Bakyymnas snekTpoHuka. OU3NKO-TEXHHUECKUE OCHOBBI : yueOHOEe mocobue
1u1st By30B - CII0. : Jlans, 2004. - 462 c. (manuune B 6ubnroreke TYCVYP - 37 3k3.)

12.3 YueOHO-MeTOOHYECKHE ITOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCOo0Us

1. U3mepeHue KOHTAKTHOM pa3HOCTH MOTEHIMAIOB: MeToAMUYECKHE yKa3aHUs K JIabopaTopHOH
pabore s crynentoB HampasieHus 210100.62 — DiaekTpoHUKa M HAHOANIEKTpoHHUKA / AkceHoB A. U. -
2013. 19 c. [Onekrponnblli pecypc] - Pexum mocrtyma: http://edu.tusur.ru/publications/3452, nara
obpamenus: 07.02.2017.

2. MHccnenoBanue TEepMOIJIEKTPOHHOM sMuccuu: MeToauyeckue ykazaHus K J1abopaTopHON
pabore s crynentoB HampasieHus 210100.62 — DiaekTpoHUKa M HAHOAIIEKTpOHHUKA / AkceHOB A. U. -
2013. 21 c. [DnextpoHHblii pecypc] - Pexum pocrtyma: http://edu.tusur.ru/publications/3453, nara
obpamenus: 07.02.2017.

3. HccnenoBanue BTOPUYHOM 3JIEKTPOHHOM SMUCCHU: MeTonnyeckre ykazaHus K 1abopaTopHOi
pabore s crynentoB HampasieHus 210100.62 — DiaekTpoHUKa M HAHOAIEKTpOoHHUKA / AkceHoB A. U. -
2013. 11 c. [DnexrtponHbli pecypc| - Pexum npoctyma: http://edu.tusur.ru/publications/3454, nara
obpamenus: 07.02.2017.

4. TlpoBepka 3akoHa moA0Ous pa3psaoB (3akoH I[lamena): Meroguueckue ykazaHUS K
naboparopHoil pabote mis cryneHToB HamparieHus 210100.62 — DinekTpoHWKAa W HAHOZJICKTPOHUKA /
AkcenoB A. WM. - 2013. 15 c¢. [OnekrpoHHbli pecypc] - Pexum  pgocryma:
http://edu.tusur.ru/publications/3455, nara oopamenus: 07.02.2017.

5. BakyymHas u mia3MeHHas OJJIEKTpOHHMKA: MeTonudyecKkue YyKazaHus K MPaKTHYECKUM
3aHATHUAM JUIA CTyAeHTOB HampasieHus «210100.62 — DnexTpoHHKa U HAHOJIEKTPOHUKA» / AKCEHOB A.
. - 2013. 38 c. [DnexTponHsblil pecypc]| - Pexum nocryna: http://edu.tusur.ru/publications/3450, nara
obpamenusi: 07.02.2017.

6. BakyymHas u mna3MeHHas SJIEKTpOHHMKA: MeTonWyecKrue yKazaHus MO CaMOCTOATEIbHOU
padore / AxcenoB A. W. - 2012. 19 c. [DnexrtpoHHslii pecypc] - Pexum nocryma:
http://edu.tusur.ru/publications/1695, nara o6pammenus: 07.02.2017.

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMSA 1JIsl JIMI € OTPAHMYEHHBIMHM BO3MOKHOCTSIMU 310POBbS

Y4eOHO-MeToInYeCKHEe MaTeprallbl sl CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommxcs
U3 4YMClIa UHBAJIMJIOB MPEIOCTABIAIOTCA B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHHUSM MX 30POBbS U
BOCTIpUSATHSI HH(OPMALINH.

JU1s1 1ML ¢ HApyLIeHUSIMM 3PeHuUst:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTaTEJLHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, IOMCKOBBIE CHCTEMbI H Tpedyemoe
NporpaMMHoe odecneyeHne
1. OGpa3oBarenbHbIil MOPTaN YHUBEPCUTETA, OMOIMOTEKA YHUBEPCUTETA
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13. MarepuajibHO-TEXHHYECKOE o0ecnedyeHue QU CIUTITUHbI
13.1. O0mue TpedGOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHU 0 1 CIIATIINHbI

13.1.1. MarepuaibHO-TeXHHYECKOe O0ecrevyeHue 1JIs1 JIeKIIUOHHBIX 3aHATHIl
1. KommbioTepHblli Kilacc, 00OpyIOBaHHBIA KOoMIbIOTepamMHu Kkiacca Pentium Il u Bbimme,
BKJIFOYECHHBIN B ceTh Internet.

13.1.2. MarepuaabHO-TeXHHYECKOe 00ecniedeHue /ISl NPAKTHYECKUX 3aHATHI
Jis mpoBeseHusl MPaKTHYECKUX (CEMHHAPCKUX) 3aHATUI HUCIONb3yeTcs ydeOHas ayauTOpHs,
pacniosiokenHas 1o ajapecy 634034, Tomckas obmactp, I. Tomck, BepmmanHa ynuna, a. 74, 1 stax, ay.
110. CocraB obopynoBanus: Yuebnas medens; JJocka MarauTHO-MapkepHas - 1mT.; Mimeercss momemieHus
JUIS XpaHEHUs U MPOPUIAKTUYECKOTO 00CTY)KMBaHUs y4eOHOT0 000pyIOBaHHUS.

13.1.3. MarepuaJibHO-TeXHHYeCKOe obecnedeHue s J1a00paTopHbIX padoT
Jns  mpoBeneHust  1abOpaTOpHBIX — 3aHATHIA ~ WCHONB3YeTCs  yueOHO-HCCIe0BaTeNbCKas
BBIYMCIIMTENIbHAS JlabopaTtopusi, pacnonokeHHas mo azapecy 634034, Tomckas oGnacth, I ToMCK,
Bepmmanna ymuna, n. 74, 1 srtax, aya. 110. CocraB obopymoBanus: YueOHas mebenb; DkpaH ¢
anektporipuBogoM DRAPER BARONET — 1 mr; Mynstumenuiiaeii npoekrop LG — 1 T
nabopaTropHbIe CTEHbI-7 IIT., U3MEPUTEIbHBIE TPUOOPHI 6 IIT.

13.1.4. MarepuaJibHO-TeXHHYECKOE o0ecrnedyeHue JAJIs1 CAMOCTOSITeIbHOM padoThl
Jns camocTosTenbHO paboThl HCIONB3yeTcs ydeOHas ayauTopHs (KOMIBIOTEPHBIH Kilacc),
pacnioniokenHast o azapecy 634034, r. Tomck, yn. Bepmmnauna, 47, 5 ostax, ayn. S511. Cocras
obOopynoBanusi: yueOHas mebenb; komnbioTepsl kiacca He Hike [I9BM INTEL Celeron D336 2.8 T. -
4 wr.; xomnbiorepel noakiaroueHsl kK ceth UHTEPHET u obGecneunBaroT AOCTYHn B 3JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTEeNbHYIO

13.2. MaTepuaibHO-TeXHHYeCKoe o0ecriedyeHre JUCIUIIIMHBI 1JIs1 JIMI] C OTPAHHMYeHHBIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenue nucuuiuivHbl aunamMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCONIb30BAaHUEM CPENICTB 00yUeHUs
00I1Iero U CHEelMaIbHOI0 Ha3HAUEHUSL.

[Ipu oOydyeHHMH CTYIEHTOB ¢ HApYLIEHMSIMH CJIyXa [PEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHX TEXHMUYECKHX CPENICTB
npuema/mepenadu yueOHOH MHPOPMAIMKM B JOCTYMHBIX (opMax Ul CTYICHTOB C HapyLICHUSIMHU CIIyXa,
MOOUJIBHOW cHUCTEMBI OOY4YEeHHs! IJIsl CTYAEHTOB C WHBAJUJHOCTHIO, MOPTATUBHOW WHAYKLHOHHOU
cUCTeMbl. YueOHas ayquTopusi, B KOTOpPOH OOydaroTCsl CTYIEHThl C HapylIeHHEM cllyxa, 00opyldoBaHa
KOMITBIOTEPHON TEXHUKOW, AyNTMOTEXHUKOMW, BUJICOTEXHUKOHM, AIEKTPOHHOM JTOCKOW, MYIbTUMEIUWHOU
CUCTEMOM.

[Ipu oOy4eHHM CTYIEHTOB € HAPYUIEHUSIMH 3PEHHUSIMH TPETYCMOTPEHO HCIOIb30BAHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOXKHOCTH IPOCMOTPA yIaJeHHbIX 00bEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WM cJaii/la Ha 3KpaHe) Mpu IOMOIIY BUACOYBEIUUUTENEH ISl yIaIEHHOTO MPOCMOTpa.

[Tpu oOy4eHHU CTYEHTOB ¢ HAPYLUIEHUSIMH ONOPHO-IABHUIaTEJbHOI0 aNMAapaTa HCIOJIb3YIOTCS
albTEepHATUBHBIE YCTPONCTBA BBOJAa MH(GOpPMAIMU U JApPYrue TEXHUYECKUE CPEJCTBa MpreMa/nmepenadu
y4eOHOM MH(pOpMaluu B JOCTYNHBIX (popMax A CTYIEHTOB C HapyIIEHUSMH OIOPHO-JIBUTATEIIEHOTO
anmnapara, MOOUJIbHOM cuCTeMBbl 00yUYEHHS /IS JIIOAEH ¢ MHBAIUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbIe TPeOOBaHUA K GOHIY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEHIalluU
@OHJI OLUEHOYHBIX CPEICTB M THUIIOBBIE KOHTPOJBHBIC 3aJaHHUsI, HUCIIOJIb3YEMBIE Ui OLEHKHU
c(OpPMUPOBAHHOCTH U OCBOCHHMS 3aKpPEIUICHHBIX 32 TUCIUIUIMHOM KOMIETEHIMA TpU TMPOBEACHUU
TEKyIIeH, TPOMEXYTOYHON aTTeCTAIlMU M0 TUCIMILIMHE TTPUBEICH B IPHJIOKEHUH K paboueil mporpamMmme.

14.2 TpeGoBanusi K (POHIY OLEHOYHBIX CPEACTB AJIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS
Jnsi CTYIEHTOB € HMHBAJIMIHOCTBIO NPEIYCMOTPEHBI JOMOIHUTENIbHBIE OIEHOYHBIE CPE/ICTBA,
MepeUeHb KOTOPBIX YKa3aH B TaOIHIIE.

CornacoBaHa Ha noprane Ne 13721 13



Tadauua 14 — lonoJiHUTEIbHBIE CPECTBA OLIEHUBAHMS JJIS1 CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHToB

Bupl TOTOTHATENEHBIX OICHOUYHBIX
CpEncCTB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB 00yUCHUS

C HapymeHusiMu
ciyxa

TecTbl, MUCbEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[IpenMy1eCTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIHLHOTO
armapara

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MMCbMEHHbIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIPOCHI K
3a4eTy

C OI'paHUYCHUSAMMU 110 TeCTBI, IIUCBMCHHBIC CaMOCTOATCIbHBIC

00LIEMETULIUHCKAM

IIOKa3aHUusAM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOThI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMU

[Tpeumy1iecTBEHHO MpOBEpKa
METOJIaMHU, UCXO/ISl U3 COCTOSHUS
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTonnyeckue peKOMEHIAMH M0 OLEHOYHBIM CPeICTBAM JIJIs JIUI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mpenycmarpuBaercst goctynHas (opMa MpEeAoCTaBICHUS 3aJaHUil
OIICHOYHBIX CPEJICTB, & UMEHHO:

— B MIe4aTHOU (opme;

— B Me4aTHOU (hopMe C YBETMUYEHHBIM HIPUPTOM;

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

— MPEOCTABIICHUE 3aJJaHHs C UCIIOIb30BAaHUEM CYpPIOTIEPEBOIA.

CryaeHTaM ¢ MHBAJIUAHOCTHIO YBEJIIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC
BOMNPOCHL. J[1s1 Takux CTYyIEHTOB MpeaycMaTpuBaeTcsl AOCTyMHas ¢opma MPEeaoCTaBICHUS OTBETOB Ha

3aJaHus, a UMCHHO!

- INNUCBbMCHHO Ha 6YM3.FC;

- Ha6op OTBCTOB HA KOMITIBIOTCPE,

- Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT' ACCUCTCHTA,

- MMpEACTaBIICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘lCHI/ISI WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
mpeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B q)opMax, aaalITUPOBAHHBIX K OrPaHUYCHUAM HUX 310POBbA U BOCIIPHUATUA

uHpOpMaLUu:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOW (hOpME YBEITUUCHHBIM IIPH(PTOM.
JIJ1s1 JIMI ¢ HAPYIIEHUsSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B MIe4aTHOU (opme.

JlJ1s1 1M1 ¢ HApYUIEHUSIMH ONOPHO-BUTATEJILHOTO anmapara:
— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;
— B re4aTHoM (opme.

[Tpu HEOOXOAUMOCTH JIJIs1 OOYYAIOIINXCS ¢ MHBAUAHOCTHIO TIPOLIEypa OLICHUBAHUS PE3yJIbTATOB
00y4eHHSI MOXKET MTPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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Mpuiaoxkenue 1
MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKEeTHOE 00pa3oBaTe/ibHOE YUpe:KIeHne BbICIIero 00pa3oBaHust

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXJIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJCTB 1O YUYEBHOU JUCLATIIMHE
BaKyyMHaﬂ U IJIa3MECHHAaA 3JICKTPOHUKA

VYpoBeHs 00pa3oBaHus: BbICclIee 00pa3oBaHue - 0aKajJaBpuaT

Hanpasnenue noarorosku (crenuaibHocTh): 11.03.04 Ji1eKTPOHUKA U HAHOIJIEKTPOHUKA
Hanpasnennocts (npoduis): [IpoMbIlLIeHHAS 3J1eKTPOHHKA

®opma 00yueHus: OUHAast

@axynpreT: PIT, PakyabTeT 3JIeKTPOHHOH TeXHHUKH

Kadenpa: [Ip3, Kadeapa npoMbILIeHHOH 3JIeKTPOHUKH

Kypc: 4

Cemectp: 7

VYueOnsIii mman Haoopa 2015 roga

PazpaboTunku:
— JHouent kad. 11 Akcenos A. 1.

JuddepenunpoBaHHbIii 3a4eT: 7 cemecTp

Tomck 2017

CornacoBaHa Ha noprane Ne 13721 15



1. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(pakTUKH) U TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHalIOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, PEIHAZHAYCHHBIX
JUTSL U3BMEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHOU aTTECTAIINH CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUIUITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
I1K-1 CHOCOOHOCTBIO CTPOUTH IIPOCTEHIINE JlokeH 3HaTh — OCHOBBI (PM3UKHU BaKyyMa,
¢u3nvecKre 1 MaTeMaTHYECKUE MOJICIN IIJIa3MbI M TBEPIOTO TEJIA; — IPUHIIUIIBI
npuOOpOB, CXEM, YCTPOICTB U YCTaHOBOK UCMOJIb30BaHMs (pru3nueckux 3pPeKToB B
ANIEKTPOHUKHU U HAHOZJIEKTPOHUKHU PA3IMYHOIO  BaKyyMe U B IIJIa3Me B Ipubopax u
(YHKIIMOHATBHOTO HA3HAYEHHUS, a TAKXKe YCTPOMCTBAaX BaKyyMHOM, IIJIa3MEHHOU
UCIIOJIB30BaTh CTAHIAPTHBIE IPOTPAMMHBIE NIEKTPOHUKH; — KOHCTPYKLUH, [IapaMETPhI

CpPEICTBA MX KOMITBIOTEPHOTO MOJICIIMPOBAHUSL M XapaKTEPUCTUKU U METO/IBI
MOZETUPOBAHUS IPUOOPOB , CXEM,
YCTPOMCTB M YCTAaHOBOK AJICKTPOHUKH U
HAHOAJIEKTPOHUKH. ;

JloikeH yMeTh — apryMEeHTHPOBAHO
BBIOMPATh U PEATM30BHIBATH HA MTPAKTHKE
3G GEKTUBHYIO METOAUKY
HKCTIEPUMEHTAIBHOTO UCCIIEIOBAHUS; —
HNPUMEHSATh METOJIbI pacyeTa ImapaMeTpoB 1

[1K-2 CIIOCOOHOCTBHIO APIrYMEHTHPOBAHHO BbIOUPATh U
peanu30BbIBaTh Ha MPaKTUKE Y3PPEKTUBHYIO
METOAMKY IKCIEPUMEHTAIbHOIO UCCIIEA0BAaHUS
apaMeTpPOB U XapaKTEPUCTUK IPUOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK AJIEKTPOHUKU U
HAHOAJIEKTPOHUKH Pa3InIHOIO
(YHKIMOHAIBHOIO HA3HAYEHUS

[1K-5 TOTOBHOCTBIO BBINOJIHATH pacyeT U XapaKTePUCTUK IPUOOPOB BaKyyMHOM U
MPOCKTHPOBAHHE DICKTPOHHBIX PHOOPOB, MJIa3MEHHOM AJIEKTPOHUKH; — IPUMEHSTH
CXEM H YCTPOMCTB Pa3InYHOTO METO/IbI MOJICITPOBAHHS 1

(DYHKIIMOHANLHOTO HA3HAYCHHS B COOTBETCTBHH | [1p0eKTHPOBAHHS IPHOOPOB H yCTPOICTB

C TeXHUYCCKHM 3a1aHHEM C HCTIONE30BAHUEM  BaKyyMHOM H IUIA3MEHHOMN SIIEKTPOHHKI; —
CPEICTB aBTOMaTU3allUK IPOEKTUPOBAHUS AHAIM3UPOBATH MH(OPMALIHIO O HOBBIX
TUIAX BAKYyMHBIX U IJIa3MEHHBIX
npubopax. ;

JlomxeH BIajeTh — METOAaMU
AKCIEPUMEHTAJIbHBIX HUCCIEN0BAaHUI
[IapaMeTPOB U XapaKTEPUCTUK
MarepuasoB, MPUOOPOB U YCTPOUCTB
BAaKyyMHOMW M INTA3MEHHOW JIIEKTPOHUKH; —
COBPEMEHHBIMH ITPOTrPAMMHBIMHU
CpEICTBAaMH MOJIETTUPOBAHUS U
POEKTUPOBAHUS MPUOOPOB BAKYYMHOU U
MJ1a3MEHHOM 3JIEKTPOHUKHU; - OCHOBHBIMHU
nprueMamMu 00pabOTKHU U MTPEIOCTABICHUS
AKCIEPUMEHTAIbHBIX IaHHBIX. ;

OO01re xapakTepUCTUKU TOKa3aTeied M KPUTEpHEB OLIEHWBAHMs KOMIETEHIMI Ha BCeX 3Tamax
MIpUBEIEHBI B Tabnuie 2.
Tabnuma 2 — O6mmue XapakTepUCTHKH MOKa3aTeae u KpUTEeprUeB OLIEHUBAHUsI KOMIIETEHIIUI 10 ITarnam

ITokasarenu u
3HaTh YmMmeTh Bnanets
KpUTEpUU
OTtnuuno (Beicokuit OOmanaer ¢paktuueckumu  OOnagaeT 1uana3oHOM KonTpomnupyer padory,
YPOBEHb) U TEOPETUYECKUMU MPAKTHYECKUX YMEHUH, MIPOBOJIUT OLICHKY,
3HAHUSMH B IIpesenax TpeOyeMbIX Uil Pa3BUTHS  COBEPIIEHCTBYET IEHCTBHS
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H3y4aeMoi 00J1acTu ¢
IMOHUMAHHEM I'PAHUIL]
PUMEHUMOCTH

TBOPYECKUX PEIICHUM,
abcTparupoBaHus
npoOiem

paboThI

Xoporio (6a30Bbrit
YPOBECHB)

3Haer (akThl, MPUHIIHIIHI,
MPOIIeCChI, 00IITHe
MOHSITHSI B TIpe/Ieax
H3ydaeMoi 00JacTH

OGnanaet quana3oHOM
NPaKTHYECKUX YMEHUH,
TpeOyeMbIX Ui PEeLICHHUs

ompezieNIeHHBIX MpobJeM B

o0J1acTu UccieaI0BaHus

beper oTBETCTBEHHOCTSH 3a

3aBepILCHUE 33714 B
HCCIIC/IOBAHNH,
HpHUCIIOCA0IUBACT CBOEC
MOBE/ICHHE K
00CTOSITENILCTBAM B
peneHny nmpodieM

VIOBIETBOPUTEIEH
0 (TMOPOTOBBIiA
YPOBECHb)

Ha3HAYCHMUS,
MOJICJTUPOBAHHS.

O0mnamaer 0a30BBIMUA
0OILIMMH 3HAHUSAMU

O0iagaeT OCHOBHBIMH
YMEHHSIMH, TPeOyeMbIMH

JJIs1 BBIITOJIHEHUSA IIPOCTHIX

3aga4d

2 Peasim3zanus KoMIeTeHIIHI

2.1 Komnerenuus IIK-1
ITK-1: cmocoOHOCTBIO CTPOUTH IpOCTeiIre (U3HMUESCKHEe U MaTeMaTHYeCKUEe MOJICIN MPHUOOPOB,
CXEM, YCTpOI\/JICTB n YCTaHOBOK BHGKTpOHI/IKI/I nu HaHOBJ'IeKTpOHI/IKI/I pa3JH/I‘-IHOFO (bYHKIII/IOHaJII)HOFO

PaGoTaer npu mpsMomM
HaOJIIOAECHUU

a TaKXKC HUCIIOJIb30BaTh CTAHAAPTHBLIC IIPOIrpaMMHBIC CpEACTBA HX KOMIIBIOTCPHOTI'O

Jns popmupoBaHus KOMIETEHIIMA HEOOXOIMMO OCYIIECTBUTH PSJI ATANOB. DTarbl POPMUPOBAHUS
KOMIETCHIIUU, TPUMEHSEMbIC MJII 3TOr0 BHJBI 3aHATHH W HCIOJb3yEeMbIE CPEICTBA OLICHUBAHUS
MpeICTaBIeHbI B Tabnuie 3.
Tabmuma 3 — Dtansl GOpMUPOBAHUS KOMITETESHIIMH U UCIIOIL3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn

Conepxxanue
JTaIroB

3Hartb

[Ipocreiimmue puzndeckue

U MaTeMaTH4ecKue
MOJIeTT TTPUOOPOB
AIIEKTPOHUKH U U
HAHOYJICKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIBHOTO
Ha3HA4YCHUS.
CranpmapTHbie
MPOrpaMMHBIE CPEJICTBA
UX KOMITBIOTEPHOTO
MOZETHPOBAHUS

YMmeTh

Hcnonb3oBars
HOJy4EHHBIE
TEOpPETUYECKUE 3HAHUS
pu pa3paboTke

Bnaners

CrangapTHeIMU
IPOrpaMMHBIMU
CpelCTBaMU

KOMIIBIOTEPHOTO

MPOCTENINX GU3UIECKUX MOJACIUPOBAHUS.

¥ MaTeMaTU4eCKUX
Mojienet mprudopoB.

Bunp! 3angatui

e lIHTepakTuBHBIE
IIPaKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHbIe 3aHATHS,
e llHTEepakTHBHBIE
JIEKLUU;

e IIpakTnueckue
3aHSTHS,

e JlaboparopHsbie
paboTHI;

o Jlekuuu;

e CamocTosTeNnbHas
pabora;
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e lIHTepakTuBHBIE
IIPAKTUYECKUE 3aHSTHS,
e llHTEepakTHBHBIE
n1abopaTropHbIe 3aHATHS;
e llHTEepakTHBHBIE
JIeKIUY;

e IIpakTHueckue
3aHSTHS,

e JlaboparopHsbie
paboTHI;

o Jlekuuu;

e CamocTosTeNnbHast
pabora;

e lIHTepaKkTUBHBIE
NpPaKTUYECKHUE 3aHATHS,
e llHTepakTUBHBIE
"1abopaTopHbIe 3aHATHS;
e JlaGoparopHsbie
paboTHI;

e CamocTosTenbHas
pabora;
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Ucnonb3yembie
CpeacTBa
OLICHUBAHUS

e KontpomnbHas paborta;
e Ortyer no
naboparopHoii padore;

e Ormpoc Ha 3aHATHSIX;

e KoHncnekr
CaMOIIO/ITOTOBKH;

e CobecenoBanue;

o JludbdepennrpoBanHbl
# 3a4eT;

e KontponwHas pabora;
e Ortyer no
naboparopHOi paboTe;

e Ormpoc Ha 3aHATHSIX;

e Koncnekr
CaMOTOATOTOBKH;

e CobOecenoBanue;

o JlubdepeHmpoBaHHbI
# 3a4eT;

e Ortyer no
nabopaTtopHoi pabore;

e JlubdepeHpoBaHHBI
1 3a4eT;

(DOpMy.]'II/IpOBKa roKas3areine u KPpUTCPUCB OLICHHBAaHUA HaHHOﬁ KOMIICTCHIIUKU IIPUBCICHA B

Tadiuie 4.
Tab6muia 4 — [Tokasarenu U KPUTEPUU OLCHHBAHUS KOMIIETCHIIMH Ha Tarmax
Cocrasn 3Harb VYmMmeTb Brnaners
OT1inu4Ho e OGnanaer e OGnanaer e OGnanaer
(BBICOKHH yPOBEHB)  (haKTHYECKUMU U HAna—"30HOM (baKTHUECCKUMU H
TeOpeTI/I‘-IeCKI/IMI/I HpaKTI/I‘-IeCKI/IX YMGHHﬁ, TCOpCTI/ILIeCKI/IMI/I

3HAHHUSAMHU B IIpEAeIax
n3ydaeMoil obaacTu ¢
MOHUMaHUEM TPAHUIL

MIPUMCHUMOCTH

TpeOyeMbIX JJIsl pa3BUTHUS
TBOP IECKHX PEIICHMI,
abcTparupoBaHus
npo0em;

3HaHUSMMU B IIpeJerax
u3y4aeMoi 0baacTu ¢
IOHUMaHHMEM T'PaHMUIL
IPUMEHUMOCTH
Ob6nanaer quanazoHOM
IIPaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsl pa3BUTHUS
TBOPUYECKUX PELICHUN,
abcTparupoBaHus
npobiem Kontponupyer
paboTy, MPOBOAUT
OLIEHKY, COBEPIICHCTBYET
JeicTBUS paboTHI ;

Xoporo (6a30BbIit
YPOBEHD)

e 3Haer (aKThl,
MIPUHIIMIIBI, TPOIIECCHI,
oOI11€e IIOHATHS B
npeenax u3ydyaeMon
o0JacTy ;

e OOnamaer AMANa30HOM
MPAKTHYECKUX YMEHUH,
TpeOYyEeMBIX ISl peIIeHUS
OTpeieNIeHHBIX MpobiIeM
B 00JIACTH HCCIICIOBAHMS;

e beper
OTBETCTBEHHOCTbH 32
3aBepIlIeHHE 3a/1a4 B
UCCIIEIOBaHHUM,
pHCcrocabiuBaeT cBOe
HOBEZICHUE K
00CTOATEILCTBAM B
peLeHnn mpooiaeM;

ViosieTBopuTebH o Ofnamaer 6a30BbIMH e OOnanaer OCHOBHbIMH =~ PaboTaeT npu npsMom
0 (OpOTOBBIH OOIMMH 3HAHHSIMH; YMEHUSIMHU, HaOJIFOICHU N,
YPOBEHb) TpeOye MbIMU JIJIs
BBITIOJTHE "HUS POCTHIX
3a1ay;
2.2 Komnerenuus IMK-2
[1K-2: cmocoOHOCTBIO apryMEHTHPOBAaHHO BBIOMpaTh W PEalM30BbIBATH HA  IPAKTHUKE

3¢ GEeKTUBHYIO METOIMKY SKCIIEPUMEHTAILHOTO MCCIIEOBAHUS TApaMETPOB U XapaKTEPUCTHK MPUOOPOB,
CXEM, YCTPOMCTB M YCTAaHOBOK JJICKTPOHUKA W HAHOAICKTPOHHKH Pa3IMIHOTO (DYHKIIMOHAIHLHOTO
Ha3HAYEeHUS.

Jlist popMEpOBaHKSI KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTE PSIJT ATAIOB. DTaIbl POPMHUPOBAHUS
KOMIIETEHIIUH, MPUMEHSEMbIe Ui JTOTO BHUJABI 3aHATHH M HCIONB3YyEMbIE CPEICTBA OIICHUBAHUS
MIPEICTABJICHBI B TAOIHIIE S.
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Tabnuma 5 — Dtansl GopMUPOBaHUS KOMIIETESHITMH U UCIIOJIb3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn 3HaTb YMeTs Bnanets
Coneprxanue METOBI BBIOMPATh METOAUKY HaBbIKaMU
JTaIoB 9KCTIEPUMEHTANIBHBIX, UCCIICIOBAHHS IKCTIEPUMEHTAIBHBIX
UCCIIEIOBAaHUN napamMeTpoB U MCCIIEIOBAaHUN

napaMeTpoB U XapaKTEepPUCTUK MPUOOPOB,
XapaKTePUCTHK MPUOOPOB, CXEM, YCTPOUCTB.

CXEM, YCTPOWCTB U

YCTAHOBOK JIEKTPOHUKH U

apaMeTpoB U
XapaKTepUCTUK IPUOOPOB,
CXEM, YCTPOMCTB.

HAHO3JIEKTPOHUKHU
Pa3IUYHOTO
(bYHKIIMOHATBHOTO
Ha3HAYCHUSI.

Bune! 3aggtuil

Hcnonp3yemslie
cpencTBa
OLICHUBAHUs

e lHTepakTUBHBIE
MIPaKTHYECKHE 3aHATHS;
e llHTEpakTUBHbBIC
nabopaTopHBIC 3aHATHUS,
e llHTepakTuBHBIC
TIEKLIUU;

e [IpakTnueckue
3aHSTHSI,

e JlaGoparopHbie
paboTHI;

o Jlexinm;

e CamocTosiTenbHas
pabora;

e KouTposbHas paboTa;
e Ortyer o
nabopaTopHOit padoTe;
e Ornpoc Ha 3aHATHSIX;
e KoHncnekr
CaMOTIO/ITOTOBKH;

e CobecenoBanue;

e JluddepeHumpoBaHHbI

e lHTepakTUBHBIE
IPAKTUYECKUE 3aHSTUS,
e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e llHTepakTuBHBIC
JICKIUH;

e [IpakTnueckue
3aHSTHS,

e JlaGoparopHbie
paboTHI;

o Jlexinmy;

e (CamocTosiTenbHast
pabora;

e KoHuTpomnbHas paboTa;
e Ortyer o
nabopatopHoii pabore;

e Ornpoc Ha 3aHATHSIX;
e Koncnekr
CaMOIIO/ITOTOBKH;

e CobOecenoBanue;

e JluddepenuupoBaHHbI

e lHTEepakTUBHBIE
MPAKTUYECKUE 3aHSTHS,
e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGoparopHbie
paboTHI;

e CamocTosiTenbHast
pabora;

e Ortyer no
nabopaTtopHoii pabore;

e JluddepeHpoBaHHBI
1 3a4eT;

# 3a4eT; # 3a4eT;
@opMynupOBKa MOKa3zaTejaeil M KPUTEPHUEB OLICHUBAHUS JAHHOW KOMIIETEHIIMM NpPHUBEICHA B
Tabmure 6.
Tabnuna 6 — [Tokazarenu ¥ KpUTEPUU OLICHUBAHUS KOMITETEHIIMH Ha dTarmax
CocraB 3HaThL YMeThb Bnanets
Ot1auyHO e * MeToabl e * BriOupars MeTonuky o * HaBbikamu
(BBICOKHH YPOBEHB)  DKCIIEPUMEHTAIBHBIX, HCCICAOBAHUS SKCTIEPUMEHTAJIBHBIX
HCCIIeIOBAHUI rapaMeTpoB 1 HCCIIEIOBAaHUI
rapaMeTpoB U XapaKTEPUCTHUK napameTpoB U
XapaKTEPUCTHK puOOPOB, CXEM, XapaKTEPUCTHK
mpubOpPOB, CXeM, YCTPOMCTB ; npubOpoB, CXeM,
YCTPOMCTB M yCTAaHOBOK YCTPOMCTB ;

IEKTPOHUKH U
HaHOXJIEKTPOHUKHU
pa3Iu4YHOrO
(YHKIIMOHAJIBHOTO
HA3HAYEHHUS ;
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Xoportio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIH
YPOBEHD)

e ¢ Ba3soBbie METOIBI
JKCIIEpUMEHTAJIbHBIX,
HCCIIEIOBAHUI
rapaMeTpoB U
XapaKTEPUCTUK
MpUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
NEKTPOHUKHU U
HaHOAJIEKTPOHUKH
pa3InyHOTO
(YHKIIMOHATIBHOTO
Ha3HAYeHUs ;

e * ba30BBIC METOJIBI
IKCIIEPUMEHTAIBHBIX,
HUCCIIEqOBAHUN
rapamMeTpoB 1
XapaKTEPUCTHK
puodOpPOB, CXeM,
YCTPOMCTB U YCTAHOBOK
ANIEKTPOHHUKH H
HaHOAJICKTPOHUKHU
pa3IuYHOTO
(YHKIIMOHAJIBHOTO
Ha3HAYCHUS |

e * BpIOMpars METOUKY

HCCTIEIOBaHUS
apamMeTpoB U
XapaKTEePUCTHK
pubOpOB, CXeM,
YCTPOMCTB TpeOyeMbIX
JUISL PELICHUS
OIpeeTICHHBIX POOIIeM

B 00JIaCTU UCCIIEAOBAHUS

e « BriOupaer

KOHKPCTHBIC MCTOABI JI

0a30BBIX HCCIIENOBAHMIL;

e » HaBbikamu
JKCIIEPUMEHTAIIBHBIX
HCCIIENOBAaHUMN
apamMeTpoB U
XapaKTEPUCTHUK
pUOOPOB, CXEM,
YCTPOMCTB JUIs
KOHKPETHOH 06sacTu
MPUMEHEHUS ;

e * HaBnrikamu
AKCIIEPUMEHTAIBHBIX
HWCCIeN0BaHNUI
napameTpoB U
XapPaKTEPUCTHUK
puOOpPOB, CXEM,
YCTPOMCTB NP NPIMOM
HaOJIIO/IEHUH Olleparopa;

2.3 Komnerenuus IIK-5

ITK-5: TOTOBHOCTBIO BBINOJHSATH PacueT U MPOEKTUPOBAHUE SJIEKTPOHHBIX HPUOOPOB, CXEM H
YCTPOICTB pa3IM4yHOrO (PYHKLUHMOHAJIBHOIO HAa3HAYEHHS B COOTBETCTBUM C TEXHUYECKHUM 3aJaHUEM C
UCIOJIb30BAaHUEM CPEACTB aBTOMATH3aIMH IPOSKTUPOBAHUS.

s popMupoBaHMsI KOMIIETEHIIMHA HEOOXOAMMO OCYIIECTBUTH PsI/i 3TANOB. DTarbl POPMUPOBAHUS
KOMIIETEHIIMH, INPUMEHSAEMBIE Ul JTOTO BHUJABI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMS
MPEICTABJICHBI B Ta0uIe 7.

Tabnuna 7 — Dtansl GopMUpOBaHKS KOMIETEHIIMH U HCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

CocraB 3HaThL YMeThb Bnanets

Conepxanue [IpocTteiimue ¢puznueckue BBIMOIHATH pacueT U CrannapTHBIMH

ATanoB Y MaTeMaThu4ecKue MIPOEKTUPOBAHHE MPOrpaMMHBIMU
MOJIeTT TTPUOOPOB AJIEKTPOHHBIX PUOOPOB.  CPeACTBAMU
AIIEKTPOHUKH U U KOMIIBIOTEPHOTO
HAHOAJICKTPOHUKHI KOHCTPYUPOBAHUS
Pa3IMYHOrOo ANIEKTPOHHBIX TPHUOOPOB B
(GYHKIIMOHATBHOTO COOTBETCTBHH C
Ha3HaYEHUsI. TEXHUYECKUM 3aJaHUEM. .

Bujibt 3aHsTHI e UHTepakTHBHBIE
HPaKTHIECKUE 3aHATHUS;
e UHTepaKkTHBHBIE
nabopaTopHbIC 3aHATHUS,

e JlabGopatopHsble

e llHTEepakTHBHBIE
MIPaKTHYECKHUE 3aHATHS;
e lIHTepakTuBHBIE
nabopaTopHBIC 3aHATHUS,
e lIHTepakTuBHBIE

e llHTEepakTUBHBIE
MpaKTHYECKHe 3aHATHS;
e lIHTepakTuBHBIE
nabopaTopHBIC 3aHATHS,
e lIHTepakTuBHBIE

JIEKINH; JEKIHH; paboTsr;

e [IpakTnueckue e [IpakTnueckue e CamocrosiTenpHas
3aHATHS; 3aHATHS; pabora;

e JlaGopatopHsble e JlaGopatopHsble

paboTsI; paboTsr;
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o Jlekmmu;
e CamocTosTeabpHas
pabora;

o Jleknuu;
e CamocTosTeIpHas
pabora;

Ncnonp3yemblie
CpeacTBa
OIICHUBAHUS

e KonrponbHas pabora;
e Ortyer no
nabopaTopHOit paboTe;

e Ormpoc Ha 3aHATHSIX;

e KoHncnekr
CaMOIIO/ITOTOBKH;

e CobOecenoBanue;

e JlubdepeHnpoBaHHBI
H 3a4eT;

e KonrponbHas pabora;
e Ortyer no
nabopaTropHoii pabore;

e Ormpoc Ha 3aHATHSIX;

e KoHcnekr
CaMOIIOITOTOBKH;

e CobOecenoBanue;

e JlubdepeHnpoBaHHBI
1 3a4er;

e Ortyer no
naboparopHoii pabote;

e JlubdepeHunpoBaHHBI
1 3a4eT;

DopMynMpOBKA IOKA3arejied W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIICTCHIMM IIPUBEICHA B

Tabimue 8.

Tabnuua 8 — Iloka3arenu U KpUTEPUN OLICHUBAHUS KOMIIETEHLIMU Ha dTanax

Cocrasn

(Ohwizii: ()
(BBICOKHUI YPOBEHB)

3Hartb

e OOnanaer
(haKkTUYECKUMU U
TEOPETHYCCKIUMHU
3HAHUSMH B ITpe/Ieiax
u3y4aeMoi 001acTH ¢
MMOHUMaHUEM TPaHHMIT
MIPUMEHUMOCTH;

YMmeTh

e OOnanaer
Jrara—"30HOM
NPaKTUYECKUX YMCHUH,
TpeOyeMbIX IJIsl pa3BUTHUS
TBOP ECKHX PEIICHUH,
abcTparupoBaHusl
npo0iem;

Bnaners

e oOmangaer
(bakTHUECKUMU H
TEOPETUUECKUMU
3HAHHUSIMH B IIpeIenax
u3y4aeMoil 061acTu ¢
MMOHMMAaHUEM TPaHUI]
NPUMEHUMOCTH
O6namaer AuanazoHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS pa3BUTHUS
TBOPYECKUX PEIICHUH,
abcTparupoBaHus
npob6nem Kontponupyer
paboTy, MPOBOIUT
OIIEHKY, COBEPILIEHCTBYET
JeHCTBUSI pabOTHI;

Xoportiio (6a30BbIi
YPOBEHD)

e 3HaeT QaKThl,
MIPUHIIMIIBI, TPOIIECCHI,
oOI11€e IIOHATHS B
npeenax u3ydyaeMon
o0JacTy ;

e (OOnamaer auara3oHOM
MPAKTHYECKUX YMEHUH,
TpeOYyEeMBIX ISl peIIeHUS
oTpeieIEHHBIX MpolIeM
B 00JIACTH HCCIICIOBAHMS;

e beper
OTBETCTBEHHOCTb 32
3aBepIlIeHHE 3a/1a4 B
UCCIIEIOBaHHUH,
pHCcrocabiuBaeT cBOe
HOBEZICHUE K
00CTOATEIHCTBAM B
peLeHnn mpooiaeM;

VYIOBIETBOPUTEIILH
0 (TTOPOTOBBIA
YPOBEHD)

e OOmamaer 6a30BBIMU
OOIMMH 3HAHHSIMH;

e OOnagaeT OCHOBHBIMHU
YMEHUSMH,

TpeOye MBIMU JIJIs
BBITTOJIHE "HUS MMPOCTHIX
3ajay;

e PabGoraet npu npsMom
HaOJIIOCHNY;

JeSATeIIbHOCTH,

XapaKTEPU3YIOIMINX ITaIlbl

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA
st peanuzaniil BIMIETIEPEUUCIIEHHBIX 3a/1a4 OOYYEHHS! MCTONIB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3aJlaHusl WM WHBIE MaTepuaibl, HEOOXOIUMBIC AJIs OLICHKH 3HAHWW, YMEHUH, HAaBBHIKOB U (WJIM) OMBITA

O6p8.30B2lTCJ'IBHOI>i nporpaMmebl, B CJICAYIOIIEM COCTABC.
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3.1 Bonpocbl Ha cAaMONIOATOTOBKY
—  ®DOoTOosrNEKTPOHHAS SMUCCHUS
— TepmoanekTpoHHas SMHUCCUS
— KonTakTHas pa3HOCTh MOTEHIIUATIOB.
— Ilapamerpsl I1a3MBl.
— Ha3oBuTe 0CHOBHBIE THIIBI F'A30BbIX Pa3psI0B.
— IlpuBenuTe 0CHOBHBIE KOHCTPYKIIMU 30HIOB.

3.2 Bonipochl Ha cobeceoBaHHe
— Hcnonp30BaHuEe AIEKTPOHHBIX IOTOKOB B MPUOOPAX BAKYYMHOU JIEKTPOHUKHU
— VrpaBieHHe NEKTPOHHBIMU TTOTOKAMH
— OCHOBHBIE METOJIBI TCHEPAIIMH TUIa3MBI
— Tunsl Ta30BBIX pa3psilioB, SBJICHUS NIEpEHOCA

3.3 TeMbI OIIPOCOB HA 3AHATHSAX

— OCHOBBI NIEKTPOHHON TEOPUH TBEPAOIO TENA. JHEPIeTUYECKUE 30HbI B KpUcTalie. [IBrmxkeHue
JIEKTPOHOB B KpUcTa/uie. CTaTUCTUKA IEKTPOHOB B TBEPAOM Tele. DJIEKTPOIPOBOAHOCTh METAIIOB U
MOJTYIPOBOAHUKOB. KOHTaKTHAst pa3HOCTh MOTEHIIMANIOB. [I0BEpXHOCTHBIN MOTEHIIMATBHBIN Oapbep.

— DONeKTpOHHbI MOTOK, ero (OpMHpPOBaHHE U TPAHCIOPTUPOBKA, HWHTEHCUBHBIE U
HEMHTEHCHBHbIC, PEISTUBUCTCKUE U HEPEIIATUBUCTCKHUE 3JIEKTPOHHBIE IOTOKH, CIIOCOOBI (POPMUPOBAHUs
AJIEKTPOHHBIX IIOTOKOB  pA3JIM4YHOM MHTEHCUBHOCTH (DJEKTPOHHBIE MYIIKK M  IMPOXKEKTOPHI),
TPAHCIOPTHPOBKA 3JIEKTPOHHOI'O IOTOKA M CIIOCOOBI OrPAaHUYEHHUS] €ro IONEpPEeYHbIX pPa3MEpOoB.
[IpeoOpa3oBanue SHEPTHH NEKTPOHHOTO TOTOKA B JPYTWE BUABI SHEPTUH, CIIOCOOBI, OCHOBaHHBIC Ha
B3aMMOJICHCTBUHU C BHEIIHUMHU 3JIEKTPOMArHUTHBIMHU TIOJIIMH, 3HEpreTudeckuil agpdexr B3anmoaeicTus.
CriocoObl, OCHOBaHHBIE Ha B3aUMOJACHCTBHHM C TBEPIBIMH TEJIaMH U CTPYKTypamu, 3((eKTs
B3aUMOJCHCTBUS  (KATOMOJIIOMUHECIICHIIUS, KaTOJOyCUJICHUE, PEHTTEHOBCKOE M3JIyueHHe, Harpes).
[Ipumeps! ucronb30BaHus B IpUOOpax BaKyyMHON JIEKTPOHUKH.

— VYmpasieHHe JIEKTPOHHBIMU MOTOKAMHU. DJIEKTPUYECKHUE U MAarHUTHBIE CIIOCOOBI YIPABICHUS
IUIOTHOCTBIO M CKOPOCTBIO 3JIEKTpOHOB. KBaszucrarmueckue M AMHAMHUYECKHE CHOCOOBI YIpaBJICHUS.
[Ipumeps! ncronb30BaHus B IpUOOpax BaKyyMHON JIEKTPOHUKH

— HoHun3oBaHHBIM ra3 W IUiazMa. ODJEMEHTApHbIE MPOLECChl B IUIA3ME M Ha IOIPAaHUYHBIX
noBepxHOCTAX. OCHOBHbIE METONbl TIeHepaluu I1a3Mbl. Mozgenu Uis ONHCAHHUsS CBOWCTB IJIa3MBI.
O¢¢exTuBHble ceueHHus B3aumojeiicTBusa. KynoHoBckue cToikHOBeHHs. Heympyrue CTONKHOBEHUS B
masMe mnepBoro u BToporo poza. llepesapsnka. PexomOuHaiusi 3apsokeHHBIX dYacTull. JIBukeHue
3apspKEHHBIX YacTHll B 11a3me. JpeiipoBoe u HampaBiIeHHOE IBUKEHUE 3apsKEHHBIX YacTHULL.

— Tunsl ra3oBsix paspsnoB. O6mue cBoiicTBa 1iasmbl. Paguyc Jlebas. KsasuneiltpaabHOCTb
mia3mel. Kinaccuduxanusi miaasmel. DNEKTPONPOBOAHOCTh IUIa3Mbl. SIBieHus mnepeHoca. Ilnazma B
MarHuTHOM nosie. Konebanus. HeycToH4MBOCTH M SMUCCHOHHBIE CBOICTBA IJ1a3MBI

— M3nydenus muasmsl. MeTonbl yCKOPEHHUs IUIA3MEHHBIX IOTOKOB. J[MAarHOCTHMKAa mapameTpoB
IJ1a3Mbl. 30HJIOBBIA METOJ JAUArHOCTUKH. OIWHOYHBIA 30HMI. JIBOWHON 30HJI. DOMHUCCHOHHBIA 30H.
Metonst CBY u n1a3epHON JUarHOCTUKH IUIa3MBbl

— IlpumeHeHne mna3Mbl B 3J€KTpOHUKE. [lasmMeHHblE MCTOYHHMKM MOHOB Ta30B M METAJLIOB.
[Ina3MeHHBIE NCTOYHUKH IEKTPOMETAIIIOB. [[11a3MeHHbIe reHepaTopsl U yCKOPUTENH

3.4 TeMbl KOHTPOJIBHBIX PadoT
— DwMuccus 3apsyKeHHBIX YacTHIL U3 TBEPAOTO Tena
— JIBmkeHue 3apsKEHHBIX YaCTHUI B JIEKTPUUYECKOM M MAarHUTHOM ITOJISIX

3.5 Tembl 1a00paTOpHBIX padoT
— H3MmepeHne KOHTAaKTHOM pa3HOCTH MOTEHIMAOoB. MccnenoBaHnne TepMOIIEKTPOHHON SIMUCCHUH.
Uccnenoanue hoToannekTpoHHOM sMuccuu. McenenoBanue BTOpUUHOM 3IEKTPOHHON IMHUCCHH.
— TIlIpoBepka 3akoHa momo6us pa3psaaoB (3akoH Ilamena)

3.6 Bonpocbl 1uepeHINPOBAHHOIO 3a4eTa
— * DIIeKTPOHHAS YMUCCHSL:
— * OCHOBBI JIEKTPOHHON TEOPUU TBEPAOTO Tella
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— ¢ TepMod3/eKTpOHHasi,  aBTOICKTPOHHAs,  B3pbIBHAs,  BTOPUYHO-  -3JICKTPOHHAs,
(OTO3EKTPOHHAS SMUCCHS

— + @QopMHpOBaHWE W TPAHCIOPTUPOBKA AIIEKTPOHHBIX IOTOKOB [IpHMephl HWCIONB30BaHMUS
ANIEKTPOHHBIX MYIIEK M MPOKEKTOPOB B MPHOOPaX BaKyyMHOMW 3JI€KTPOHHKH;

— * DJIEKTpUYECKHE U MATHUTHBIC CIIOCOOBI YITPABICHHS INIOTHOCTHIO H CKOPOCTBIO AIICKTPOHOB;

— e« [IpeoOpa3oBaHue SHEPTHH AIEKTPOHHOTO MTOTOKA B APYTHE BUIBI SHEPTUU

— ¢ DddexThl B3aUMONCHCTBUS (KATOMOTIOMHHUCICHIINS, KaTOIOYCHUJICHHE, PEHTI'CHOBCKOC
W3JIyYCHHUE, HArPEB);

—  HonusoBauHbi Ta3 u miaazma. OCHOBHBIE METOABI TE€HEpPAlMH IUIa3Mbl. THIBI Ta30BBIX
pas3psIoB

— * DMHUCCHOHHBIC CBOWCTBA TUIa3Mbl. J[MarHOCTHKA MapaMeTpoB IUia3Mbl. [IpuMeHeHHe TU1a3MbI
B DJICKTPOHHKE.

4 MeTonnyecKkne MaTepHasbl
Jlnst obecriedeHus mporiecca 00ydeHHs W PEIICHHs 3a1ad OO0y4YCHUs MCIIOJB3YIOTCS CICIYIOIIIe
MaTrepuaIbl:
— METOIMYECKHE MarepHajbl, OIpEIeISIONHe IPOLEAYypPhl OLCHUBAHUS 3HAHUW, YMCHHH,
HAaBBIKOB ¥ (WJIM) OIBITA JEATEIbHOCTH, XapaKTEPU3YIOIIMX OTarbl (Op-MUPOBAHHS KOMIICTCHIIHH,
cortacHo 1. 12 paGoveid mporpaMMel.
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