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PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
KBaHTOBas ¥ onTHUYecKas 3/IeKTpOHHKA

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaeneHHocTs (podub): MUKPO3/IeKTPOHMKA M TBepAOTe/IbHasA YIeKTPOHUKA
dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: @3, Kadeapa pusuueckou 3/1eKTPOHUKH

Kypc: 4

CemecTp: 7

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 66 66 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 12 12 4acoB
6 CamocTosiTesibHas paboTa 42 42 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 51 or« 1 » 7 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

notieHT Kad. SI1 brikos B. 1.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

O] TposH I1. E.
OKCIePThI:

[Tpodeccop kadenpa 371eKTPOHHBIX
nipubopoB Opnukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenb JUCLUTIIMHBI COCTOUT B ()OPMUPOBAHUU Y CTY[€HTOB IpeZACTaB/IeHuM 0 (PyHZaMeHTaTbHbIX
OCHOBax KBAaHTOBOW W ONTHUYECKOW S/€KTPOHUKH, KOTOpas SB/SETCS BaXHbIM KOMIIOHEHTOM
npodeccoHaNLHOTO 0/I0Ka TOATrOTOBKM 0akajaBpOB I10 HarpaB/IeHWI0'KBAHTOBas M ONTHYeCKast
3/IeKTPOHUKA".

1.2. 3agauM JUCIHUILIMHBI
— U3yueHHe U OCBOEHHE CTy/JeHTaM{ COBPEMEHHBIX TOJXO0J0B U MeTO/[0B, UCIO/Ib3yeMbIX AJis
aHa/iM3a U OMMCaHUs sIBIeHUM KBAHTOBOM U OTITUUYECKOM 3/1IeKTPOHUKY;
—  wu3yyeHure 6a30BBIX NMPUHIUTIOB KBAHTOBOU U OTITHYECKOU 3/IEKTPOHUKH;
— U3yueHHe OCHOBHBIX TIPUHLIMIIOB TIOCTPOEHUs W peaju3al[id YCTPOWMCTB KBAaHTOBOW U
OTNITUYECKOW SJIEKTPOHUKH, pacCMOTpeHHe TPUMepPOB KOHKPETHBIX YCTPOMCTB, TEeXHOJOTHYECKUX
TI0JIX0/IOB K UX M3TOTOB/IEHUIO U UCII0/Ib30BaHUIO B TEXHOJIOTHUECKUX MPUTIOKEHHUSIX.

2. MecTo pucomiuingel B cTpyKrype OITIOII

OucuuruiiHa «KBaHTOBass U omTuueckas: 3ekTpoHuka» (B1.5.16.3) otHocutcs k 6moky 1
(ba3oBast yacTh).

[IpefmiecTByOlUMM  AUCLIAIIMHAMY,  (OPMUDYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
crefiyrolye AucLUIUIMHBL: KBaHTOBasi MexaHuKa, Marematnka, MeTojbpl MaTeMaTH4yeckKoW (QU3MKH,
HayuHo-uccnefioBarenbckasi paborta, TexHO/MOrusi MaTepuasioB MUKPO- U HAHO3JIEKTPOHUKH, PU3MKa,
@du3uKa TIEHOUHBIX HAHOCTPYKTYP.

[TocneayromyMy AUCLMIITIMHAMM SIBJISIFOTCS: TeXHO/I0rUsl KpeMHUEBOW HaHO3/IEKTPOHUKH.

3. TpeboBaHusA K pe3y/JbTaTaM 0CBOEHHS JUCLUIL/THHBI

[Tporiecc u3yueHHs JUCLIMIIIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKUE CJIeYIOIAX KOMITEeTEeHI[HI:

— OIIK-5 crnocobHOCTBI0 MCMOMb30BaTh OCHOBHBIE TIPHEMBbI 00pabOTKHM U TIpe/iCTaBIeHHSs
9KCIePUMEHTA/TbHBIX IaHHbIX;

— TIK-2 crocoOHOCThIO apryMeHTHPOBAaHHO BbIOMpAaTh U peaj30BbIBaTh HA TPAKTHKE
3¢ GeKTUBHYI0 METOAUKY KCTIepUMEHTAaTbHOTO MCC/Ie/JOBAHMS ITapDAMETPOB U XapaKTePUCTHK MPUOOPOB,
CXeM, YCTPOMCTB M YCTAHOBOK 3/IeKTPOHUKA W HAHO3JEKTPOHUKU PAa3JIUYHOrO (YyHKI[MOHATLHOTO
Ha3HaueHUsT;

B pe3ysnbraTe M3yueHUs JUCLIATIIUHBI CTY/IEHT JI0/DKEH:

— 3HaTtb (yH/aMeHTasbHble TIPUHLUIBI KBAaHTOBOW W ONTUYECKOW 3/IeKTPOHUKH; OCHOBHBIE
JIMHeWHbIe U HeJIMHeWHbIe sB/IeHUsT KBAaHTOBOM M ONTUUYECKOH 3/IEKTPOHUKU W METO[bI UX OIMHUCAHUS;
TIPUHLAIBI PYHKIIMOHUPOBAHMST KBAHTOBBIX U OMTO3/IEKTPOHHBIX MPUOOPOB U CUCTEM

— yMeThb TPHUMEHSTb MaTeMaTh4yecKue MeTo[pbl, (HU3UUYeCcKre 3aKOHbl W BBIUHMC/IUTEIEHYHO
TeXHUKY /ISl pelleHHs] TIPaKTHUeCKUX 3ajjau; MPOBOJUTb W3MepeHHs], 00pabaThiBaTh W TPEJCTaB/IATh
pe3y/IbTaThl;

— BJaieTh COBPEMEHHBIMH TOAXOZAMH W METOZlaMU aHaju3a W OIMWCAHWS JIMHEWHBIX U
HeMHeHHbIX 3((eKTOB KBAaHTOBOM U OIITHYECKOM 3/IEKTPOHUKU.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH padoThI
OO01ijasi TPYAOEMKOCTh JUCLMIUVIMHBI cocTaByisseT 4.0 3aueTHBIX €AWHULIBI U TIpe[CTaB/ieHa B
Tabnmie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUIIMHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacos CemecTpsl

7 ceMecTp
AynuTopHble 3aHATHS (BCETo) 66 66
Jlekuyu 36 36
[IpakTHueckue 3aHATUSA 18 18
JlabopartopHble 3aHSTHS 12 12

CornacosaHa Ha noptane Ne 12469 3



M3 HUX B MHTepaKTHUBHOU (popme 12 12
CamocrosiTenbHasi paboTa (Bcero) 42 42
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 12 12
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 18 18
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 12 12
Bcero (6e3 3k3ameHa) 108 108
[ToaroToBka 1 craya 5K3aMeHa 36 36
OO0111ast TPYOEMKOCTD U 144 144
3auetHble Equnuiel TpyzoemkocTu 4.0 4.0
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jensl JUCHHUILIMHLI H BH/bI 3aHATHH
Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabviie 5.1.
Tabmuia 5.1 — Pa3zenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN
3]
= = &
= 5 €
T = a, —~ u
< 2, = o 2 2 =
El' S 0 A g c% > 5
Hassanus paszenoB JUCLIUIIIUHBI g 5 a 5 o @ £ £
= £ § | B | B3 E:
| 5 g =& §&E
@ (=] =t
=9 ks =
= O
7 ceMecTp
1 OnucaHye KBaHTOBBIX aHCaMO/Iei 14 8 0 14 36 OIIK-5, TIK-2
2 OO61111e BOTIPOCKI ITOCTPOEHHS J1a3€POB 12 6 4 12 34 | OIIK-5, TTIK-2
3 DnemMeHThbI ONTO3/IEKTPOHUKHU 10 4 16 38 | OIIK-5, TIK-2
Wtoro 3a cemecTp 36 18 12 42 108
Utoro 36 18 12 42 108
5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (T10 JIEKLUSIM) TIpUBeieHo B Tabiuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTIIUH (TI0 JIEeKI[UsIM)
3 z S
g S 32
= >
HaspaHus pasienion CopeprkaHuve pas/ie/ioB JUCLUTLIMHBI 10 : - 2 %
JeKLUSIM g g 2
S8 g =
Al o 2
= o
7 ceMecTp
1 Ornrcanve KBaHTOBBIX aHCaMOsielt | [IpuHLIMITBT ycumeHus cBeTa.OmucaHye 14 | OIIK-5,
KBAaHTOBBIX aHCaMOJ/1el B COCTOSTHUN IK-2
TeIJI0BOr0 paBHOBECHS U B MpoLiecce
penakcaluu. Matpuiia MJI0THOCTHU.
banaHcHble ypaBHeHUs.
Ntoro 14
2 OO611Me BOMPOCHI TIOCTPOEHUS OneMeHTapHasi TeOpUsl pe30HaTOpOB. 12 OIIK-5,
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JlazepoB Cenexuus Moz. PacxoguMoCTh Iyyka IK-2
KorepeHTHOCTB, OZHOPOAHOE U
HeoJHOpOoJHOe yirpeHue CrieKTpaabHOU
nuHuK. TBepAOTeNbHbBIN J1a3ep. PeXXuMbI
paboTbl. I"a30BbIi Ma3ep

Nroro 12
3 DyieMeHThI ONTO3/IEKTPOHUKHU [InaHapHble ONTUYeCKHe BOJTHOBO/BL. 10 OIIK-5,
Knaccudukanys ontruueckux [1K-2

BOJIHOBO/I0B. D((eKTHBHAs TOJILMHA
BO/IHOBO/IA. [10/10CKOBbIE BOTHOBO/bI.

Htoro 10

Nroro 3a cemecTp 36

5.3. Pazjenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
U ofecreurBaeMbIMH (MOC/IeYOIAMH) JUCHHIUTHHAMH
Pa3ziesnibl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromMu (MpeabIIyLuMK) 1
obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsuia 5.3 - Paszesibl AUCIUTUTUHBI M MEXK/IUCIUITMHAPHBIE CBS3U

Ne pasziesioB JaHHOM JVICLUTUIMHBI, [7IS
KOTOPBIX HE0OX0IUMO H3yueHue

HanMeHOBaHMe JUCLUIUINH 00ecIieunBaroIMX U 00eCreunBaeMbIX
JVCLIUIUIVH
1 2 3
[IpeaiuecTByroLye JUCLUATIIMHEI
1 KBaHTOBast MexaHUKa +
2 MaremaTuka + + +
3 MeTozbl MaTeMaTUueCKON (PU3UKU +
4 HayuHo-uccieqoBarenbcKkas paboTa +
5 TexHosorusi MaTeprasoB MUKPO- U HAHO3/IEKTPOHUKH +
6 dusnka + + +
7 ®Du3MKa [IeHOYHBIX HAHOCTPYKTYP +
[Tocnepyroiye AUCLUITIMHBL

1 TexHo0THsA KPEMHUEBOU HAHO3/IEKTPOHUKHU +

5.4. CooTBeTCTBHE KOMIIeTEeHIIMH, ()OpMIPYyeMBbIX IIPU U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpPMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabmurie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUZAOB 3aHATHH, (OPMHUPYEMBIX TP W3yUYeHWH
VICLIUTIJIVHBI

Bubl 3aHATUM @OpMEBI KOHTPOJIS
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OIIK-5 + + + + KoHTponbHas paboTa,
JKk3ameH, KOHCIIeKT
CaMOIIOATrOTOBKY, 3allyra
oTyeTta, OTUeT 110
naboparopHoii pabore,
Onpoc Ha 3aHsTHSX, TecT
ITK-2 + + + + KonTtposbHasi pabora,
Dk3aMeH, KoHcrekT
CaMOITOATrOTOBKH, 3allyTa
oTueTta, OTUeT Mo
naboparopHoii pabore,
Ornpoc Ha 3aHATHAX, TecT

6. InTepakTHBHBbIE MeTOAbI K ()OPMbI OPraHU3aIUH 00yUeHHA
TexXHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX IPUBEJEHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (OpMax 3aHATHH B yacax

WHTepakT
VHTepakTHBHbIE NHTepakTHBHbIE
MeTtonpbl 150:3318 (S Bcero
TIpaKTUUeCcKUe 3aHsATUsS | JlabopaTopHbIe 3aHSATHS
JIeKLUU
7 cemeCTp
IIpesenTaruu ¢ 4 4
VICII0/Ib30BaHNEM
C/1aliioB € 06CyXaeHremM
Pellienne cuTyarjuoOHHBIX 2 2
3a/a4
[TouckoBBIN MeTO[ 2
Pabora B KoMaH e 4 4
Wroro 3a cemecTp: 4 4 4 12
Nroro 4 4 4 12
7. JIabopaTopHbIe padoThI
HanmeHoBaHue 1abopaTopHbIX paboT rpuBefeHo B Tabnuiie 7.1.
Tabsuma 7. 1 — HaumeHoBaHHe 1ab0paTOPHBIX paboT
) L =
I L =
3 = =
J T
& > o
HasBaHus paszenos HanmeHoBaHue 1labopaTopHbIX paboT GES o = GE
=
S
S s &
= S
7 cemecCTp
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2 OO61111e BOTIPOCKI ITOCTPOEHUS WccnenoBanve 0OCHOBHBIX apaMeTPOB 4 OI1K-5,

JlazepoB MOJIyTIPOBOAHUKOBOTO Jiaszepa [1K-2
Nroro 4

3 DJiIeMeHTHI ONTO3/1eKTPOHUKU ITonynpoBogHUKOBbIE [1eTeKTOPbI 4 OIIK-5,
ONTHUYECKOIrO U3/TyUeHUs [1K-2
OripesiesieHrie 3/1eKTPOONITUYE CKUX 4
rapaMeTpoB aHU30TPOITHbLIX KPUCTAJI/IOB.
Wtoro 8

Wroro 3a cemecTp 12

8. ITpakTuueckue 3aHATHS (CeMHUHAPHI)
TemarHKa NpakTUUeCKUX 3aHATHH (CeMUHapOB) NprBesieHo B Tabnuie 8.1.
Tabmuia 8. 1 — Temaruka MpakTHUeCKUX 3aHATHI (CeMHUHAPOB)

Temaka MPpaKTU4YeCKHUX 3aHATHI

Hassanus paszenos
(cemuHapoB)

Tpyn0eMKOCTb,
q
dopmMupyeMblie
KOMITeTeHLIUU

7 ceMecTp

(o]

1 OnmcaHvie KBaHTOBBIX aHCambrieli | YpaBHeHust MakcBesuia. ITnockue OIIK-5,
CBeTOBbIe BOJTHBI B 0@3rpaHUYHBIX [1K-2
cpefax. OnMcaHve KBaHTOBbBIX
aHcambrieli ¥ TIpoL[eCCcoB
penakcaiuu.B3anmozelictBre
3JIEKTPOMAarHUTHOIO U3/Ty4YeHUs C

Bell[eCTBOM
Ntoro 8
2 OO61111ie BOMPOCKI TOCTPOEHUS OnTrueckue pe3oHaTophbI. 6 OI1K-5,
J1a3epoB XapaKTepUCTHKH JIa3epHOI0 U3Jly4YeHUs [TK-2
Ntoro
3 DnemMeHThbI ONTO3/IEKTPOHUKU IInaHapHbie onTUUYeCKUe BOJTHOBO/bI 4 OIIK-5,
Utoro 4 TK-2
Wtoro 3a cemecTp 18

9. CamocrosiTesibHast padoTa
Buzpl camocTosiTeNTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPe/iCTaB/IeHbI B
Tabmmie 9.1.
Tabmuiia 9.1 - Buabl camocTossTeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYEMbIe KOMITETEHIHH

o L 5
B L =
& = 0
o e o =
Bugel camocTodTenbHOU = > T
Ha3BaHnus paszenos 5 = =T @DopMBbI KOHTPOJISA
paboThI s s g
S g =
A e 2
= S}
7 cemecCTp
1 Onncanve kBaHTOBBIX | I[ToAroToBKa K 6 OIIK-5, |3awmura otuera, KoHcrnekr
a"cambJiet MPaKTUYECKHUM 3aHSATUSIM, I1K-2 CaMOIIO/ITOTOBKH,
CceMUHapam KoHTponbHas paboTa,
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ITpopaboTKa JIeKIMOHHOTO 8 Onpoc Ha 3aHATHSIX,
Marepuasna Ortuert 10 y1labopaTopHO
ViToro 14 pabore, Tect, Dk3ameH
2 OO6I11ie BOTIPOCKI [Togroroeka K 4 |OIIK-5, |3amura otyeta, KoHCcriekT
IIOCTPOeHUs J1a3epoB TpaKTUYe CKUM 3aHATUSM, [1K-2 CaMOIIOZITOTOBKY,
ceMuHapaM KoHTposnbHas pabota,
[TpopaboTKa eKIIMOHHOTO 4 8np0c Ha3 agﬂmﬂx, .
TYeT M TOPHOM
Marepuasna €T 110 JIAbOpATOPHO
pabore, Tect, Ok3ameH
OdopmeHre O0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 12
3 DmeMeHThI ITogroroBka K 2 OIIK-5, |KoHcrekr
OMTO3/IeKTPOHUKHU MpaKTUYe CKUM 3aHSATUSIM, [TK-2 caMonoAroToBku, Ompoc
ceMHHapam Ha 3aHaTusX, OTUeT no
TOPHOM T
[TpopaboTKa JIeKLIMOHHOTO 6 f}aGOpg opHoii paboTe,
Marepuaa eCT, JK3aMeH
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 16
Wroro 3a cemectp 42
[ToaroroBka u caya 36 JK3aMeH
5K3aMeHa
Ntoro 78
10. KypcoBasi padora (nmpoeKT)
He npegycmorpeno PYII

11. PeiiTuHrOBasi cUCTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

Tabmuiia 11.1 — banbHbIe OLIEHKH [Tl 37IEMEHTOB KOHTPOJIS

11.1. ban/ibHBIE OLeHKH JAJISl 3/IEMEHTOB KOHTPOJIA

. . MakcumasbHbIN
. MakcuManbHbIN MakcumanbHbIN
DrneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesITeIbHOCTU Mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
7 ceMecCTp
Koncniekr 8 8 4 20
CaMOIO/IrOTOBKU
KonTposnbHast pabora 5 10
Ornpoc Ha 3aHATUSAX 3 6 1 10
Otuer 110 /1TabOpaTOPHOM 10 10 20
pabore
Tect 10 10
Wtoro makcumym 3a 26 39 5 70
Tepuo/,

CornacosaHa Ha noprtane Ne 12469




DJK3aMeH 30

Hapacraroym utorom 26 65 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKU Tpe/icTaB/eH B Tabuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHBIE TOUKH

basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcuMMasibHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymmMbl 0asijioB B TPAAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annoB F (HeyznoBneTBOpUTEEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHBI

12.1. OcHoBHas /MTEparypa
1. KsaHTOBas u onTthyeckas 3/eKTpoHUKa [Tekcr] : yueOHUK fj1s By30B / A. H. ITuxtun. - M. :
Abpuc, 2012. - 656 c : u. - bubmiorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (namiune B 6ubmoTeke
TYCYP - 42 3k3.)
2. BaegeHve B KBaHTOBYIO M OINTHUECKYIO 7€KTPOHUKY: YueOHoe mocobue / Bamkupos A. U.,
[Manpapoe C. M. - 2012, 98 «c. [OnektpoHHbli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/1578, nara obpaujenus: 07.02.2017.

12.2. lono/siHUTe/IbHASA IUTEpaTypa

1. MarbimeB B.A. OCHOBBI KBaHTOBOM 3/IeKTPOHMKH U JIa3ePHOM TeXHWKH: Y4eOHOe mocobue
JUis By30B. — M.: Beicimas mikosa, 2005. - 542 c. (Hanuure B 6ubmoreke TYCYP - 39 3k3.)

2. Bepemjarun N.K., Kocsiuenko JI.A., Kokun C.M. BBejjeHre B ONTO/I€KTPOHUKY: YuebHOe
riocobue /17151 By30B, - M.: Beicias mkosa, 1991. — 191 c. (Hammuue B 6ubmioreke TYCYP - 52 3k3.)

3. KeaHTOBas U onTUYeckKast 371eKTPOHMKA: YuebHoe mocobwue / Illanruna JI. Y. - 2012. 303 c.
[DnekTponHblii pecypc] - Pexum pocryma: http://edu.tusur.ru/publications/713, mara o6partieHus:
07.02.2017.

4. KgaHTOBasi U onTUYeCKasi MeKTPOHUKa : yueOHoe mocobue / A. C. llanrun ; PenepanpHOe
areHTCTBO 10 o00Opa3oBaHui0, TOMCKHMI TOCY/apCTBEHHBI YHUBEPCUTET CHUCTEM VIIpaB/ieHUs U
pasino3neKTpoHUKH, Kadenpa dusnueckoit snekTpoHuku. - Tomck : TYCYP, 2008. - 112 c. : wn. -
bubmuorp.: c. 112. -: bubmioreka TYCYP, (Hanuune B 6ubnuoreke TYCYP - 49 3k3.)
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12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHBIE YUeOHO-MeTOHUECKHE M0Co0Hs
1. UWccnemoBaHve OCHOBHBIX I1apaMeTpOB IOMYTIPOBOJHUKOBOTO Ja3epa: MeToaudeckue

yKa3aHusi K JaboparopHoii pabore nans crygeHToB HampasieHnid 210100.62 — DOsneKTpoHHKAa W
HaHO3JIeKTpoHUKa, 222900.62 — HaHOTexHO/JIOTMX U MUKpPOCHMCTeMHas TexHuKa / bawmkupos A. U,
Hlepbvna B. B. - 2014, 20 c. [DnekrtpoHHbii pecypc] - Pexum  pgoctyna:

http://edu.tusur.ru/publications/3984, nata obpartenus: 07.02.2017.

2. TlonynmpoBOJHUKOBbIE [1€TEKTOPbl OMNTHUYECKOro W3aydyeHUs: MeTofuueckue yKa3aHUsS K
nabopatopHoii pabote s cTyfeHToB HaripaeieHui 210100.62 — DeKTpOHHMKAa M HaHO3EKTPOHUKA,
222900.62 — HaHoTexHO/IOTMM M MHUKPOCHUCTeMHasi TexHUKa / bamkupoB A. U., lllepbuna B. B. - 2014.
17 c. [OnektponHsbIit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3985, gara obpaiieHus:
07.02.2017.

3. OnpepeneHue 31eKTPOONTUUECKUX TTapaMeTPOB aHW30TPOITHBIX KPUCTa/I/IOB: MeToauuecKre

yKa3aHusi K JaboparopHoii pabore nAns crygeHToB HampasieHnid 210100.62 — DOseKTpoHHKa W
HaHO3JIeKTpoHMKa, 222900.62 — HaHoTexHOo/OTMM W MHUKpOCHCTeMHas TexHuka / bypumos H. U.,
Mlanpgapoe C. M. - 2014. 18 c. [DnekTpoHHeld pecypc] - Pexum  pgocryna:

http://edu.tusur.ru/publications/3986, nara obpaujenus: 07.02.2017.

4. KsaHTOBasg M ONTHYeCKasl 3JIEKTPOHMKA: MeTopuueckue ykKa3aHHs IO CaMOCTOSTe/IbHOU
pabote ansi crymeHToB HaripaBieHud 210100.62 — DjeKTpoHHMKAa M HaHO3JEKTPOHHMKa, 222900.62 —
HaHoTexHonorny u MukpocucTeMHasi Texuuka / bamkupos A. U. - 2014. 20 c. [DnekTpoHHSI pecypc] -
Pexxum poctymna: http://edu.tusur.ru/publications/3988, nata obpaienus: 07.02.2017.

5. KBsaHTOBas M onTuueckasl 31eKTpOHUKa: MeTofnyecKre yKa3aHus K PaKTHUYeCKUM 3aHITUSM
onst  crygeHToB HaripaBieHui 210100.62 — OsjieKTpOHMKA M HAHOJEKTPOHHMKa, 222900.62 -
HanoTexHonoruy 1 MUKpocucTeMHasi TexHvka / bamkupos A. U. - 2014. 7 c. [DneKTpoHHBIN pecypc] -
Pexxum poctymna: http://edu.tusur.ru/publications/3987, nata obpaitenus: 07.02.2017.

6. ®dusnueckre OCHOBBI KBAHTOBOM M OINTUYECKOW JIEKTPOHMKHW: MeTonnueckre ykasaHUs K
nipakthueckum 3aHsatusiM / lanaapoB C. M. - 2013. 31 c. [DneKTpoHHBIN pecypc] - Pexxum gocTyma:
http://edu.tusur.ru/publications/3483, nara obpaujenus: 07.02.2017.

7. KBaHTOBasi U onTHUeCKasi 3/IEKTPOHUKA : YUueOHO-MeToguuecKoe mocobue 1o MpakThieCKUM
saHatusaM / Hlanwrmna JI. W. - 2012. 228 c. [DnekTpoHHBId pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/714, gara obparenus: 07.02.2017.

12.3.2 YyeGHO-MeTO AU eCKHE T0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSA

YuebHO-MeTOANYeCKe MaTepHaJbl [JIsi CAaMOCTOSITeNIbHOW M ayJUTOPHOM paboThl 00yUaroIuXCst
W3 YuC/la WHBAIWJO0B IPefOCTaB/IsOTC B (hopMax, aflaTUPOBAHHBIX K OFPaHUYEHUsIM UX 3/l0POBbSl U
BOCTIpUSITUS MHOPMaLIMK.

Jis 1 ¢ HapylleHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOI0 [JOKYMEHTa;

- B MleyaTHOU (hopMe yBeIMYeHHBIM IIPUPTOM.

Jns i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

J1s M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;

- B [eyaTHOU (popme.

12.4. bBa3bl JaHHBIX, TH)OPMAILHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTeMbI U Tpedyemoe
NMporpaMMHoe odecreyeHue
1. HayuHo-o6pa3oBarenbHblii ioptan TYCYPa

13. MaTepuaibHO-TeXHHYECKOe o0ecrneyeHUue AUCIUILTHHBI
13.1. O61mue TpedoBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCrieueHHI0 JUCHHUITUHBI

13.1.1. MaTepuanbHO-TEXHUUECKOE 00ecrieueHUe /ISl IEKIMOHHBIX 3aHATHH
yueOHbIe jabopaTopHbIe TIOMEIeHWs; ayAUTOPUHM C MYJIBTUMeIUHHBIM  000pyJOBaHUEM;
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JEeMOHCTpalJMOHHbIE MaTepHaJIbl.

13.1.2. MaTepua/IbHO-TeXHHYeCKoe obecrieueHue /il NPaKTHYeCKHX 3aHATHI
st mpoBefieHUs] TIPAKTUYECKUX (CEMMHAPCKUX) 3aHSATUH WCIOJB3yeTcs yueOHasi ayauTopus,
pacniosioxkeHHas 1o agpecy 634034, Tomckas obsacts, T. Tomck, Bepumnuna ynuna, g. 74, 1 3Tax, aya.
110. CocraB ob6opyznoBanusi: YueOHast Mebeb; [Iocka MarHUTHO-MapKepHas - 1111T.;

13.1.3. Marepua/ibHO-TEXHUUYECKOe ofecreueHue /i1 J1adD0paToOpHbBIX padoT
Onsi  mipoBefeHusi  /1abOpaTOpPHBIX — 3aHATHA  MCIIOMB3yeTcs — y4ueOHO-MCC/e[oBaTebCKast
BBIUMC/TUTE/IbHAST JlabopaTopusi, pacriofiokeHHass 1o azapecy 634034, Tomckas obGnactb, TI. ToMmck,
BepumanHa ymuna, g. 74, 1 stax, ayg. 111. CocrtaB obopyzmoBanusi: YueOHas mebenb; JlabopaTopHbie
MaKeThbl.

13.1.4. MaTrepuanbHO-TeXHHUYECKOe o0ecreyeHue /IIsi CAMOCTOATE/IbHON PadoThI
Iy camocTosiTeTbHOM paboOThl WCTIONB3yeTcsl yueOHast ayauTOpUsi (KOMITBIOTEPHBIM Kacc),
pacrionokeHHast o azpecy 634034, r. Tomck, yn. BepuwvnunHa, 47, 5 stax, aya. 511. Cocras
obopyznoBanusi: yuebHast MeOesb; KoMmribroTephl Kinacca He Hike [IDBM INTEL Celeron D336 2.8I'TL. -
10 wT.; xomrbioTephl nozakmoueHbl K cetu MHTEPHET u obecrieunBaiOT AOCTYIT B 3/IEKTPOHHYO
WH(OPMaI[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MarepuanbHO-TeXHHYeCKoe ofecredyeHue JUCIHMITIMHBI /IS JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS

OcBoenue JuCHUIIIMHBI ujaMu ¢ OB3 ocyliecTB/sieTcsi C UCIOIb30BaHUEM Cpe/iCTB 00ydeHust
00111ero U CrielMasbHOTO Ha3HAYEHHUS].

[Mlpy oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMM CJIyXa TIPeAyCMOTPEeHO WCIO/Ib30BaHUe
3BYKOYCW/IMBAIOILleH anmaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
nipyveMa/miepesiaul yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyIlIeHUsIMU CJTyXa,
MOOUIBHOW CHUCTEMBbI OOyueHUsI [jisi CTYJe€HTOB C WHBAJMJHOCTBIO, TOPTaTUBHOM WH/YKLMOHHOMN
cucTeMbl. YueOHasi ayJUTOpUsi, B KOTOPOM 00yuaroTCsi CTy/leHThbl C HapylleHheM cjiyxa, ob6opynoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOW [JOCKOW, MY/JIbTUMENUNMHON
CUCTEMOM.

[lpu obyueHWH CTy[E€HTOB € HapyIIeHUSIMH 3PeHUAMH I[IPeJyCMOTPEHO WCIONb30BaHHE B
JIeKIIMOHHBIX 1 yueOHBIX ayIUTOPUSIX BO3MOKHOCTH TIPOCMOTPA y/laeHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ1aii/ia Ha 3KpaHe) NPy MOMOILLIY BUZeOyBeInunTeNel /7151 yJjaJleHHOro MpocMoTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
a/bTepHaTHMBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyryve TexHUUecKue CpefCcTBa MpHema/repefadyut
yuebHOI MH(bOpPMaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLleHUsMUA OTMOPHO-ABUraTeIbHOTO
anrapara, MOOM/IbHOM CHCTeMbI 00yUeHHUs /1/1s1 JIFOZiel C MHBAIMHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUs K (OHAY OLIEHOUYHBIX CPEACTB M METOAHMUECKHE PeKOMeHaluu
@®OoH/, OLEHOYHBIX CpEe/ICTB W TUIIOBbIe KOHTPOJIbHbIE 3aJjaHUsi, WCIIO/b3yeMble [Ji OLIeHKU
c(hOpMUPOBAaHHOCTM W OCBOEHUs 3aKpeIUIeHHbIX 3a AUCIUIUIMHOW KOMIIETeHLIUM TMpH IPOBeJeHUH
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|| I10 JUCIIUTIIMHE TIPHUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH
310POBbA
s CTyIeHTOB C MHBAJIMAHOCTBIO TIPeAYCMOTPEHbl [OIOJHUTEe/IbHbIe OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnuna 14 — Jlono/THUTeTbHBIE CPe/ICTBA OLeHUBAHUSA /1A CTYAEHTOB C MHBA/IM/JHOCTHIO

BI/I'Z[BI AOIIOTHHUTE/IbHBIX OLIEHOYHBIX CDOpMI:I KOHTDOJIA U OLI€HKH

Kareropuu cTyzieHTOB
CpejCTB pe3y/bTaToB 00yueHust

TecTbl, MMCbMEHHbBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTDOJIbHBIE PaOOThI

C HapylieHusIMU
ciyxa

[Tpeumyl11ieCTBEHHO NTMCbMEHHast
TIpOBepKa

C napywenusimu | CobeceoBaHue 110 BOTIPOCaM K 3aueTy, | [IperMyIiiecTBeHHO yCTHast TPOBepKa
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3peHus OTIpOC T10 TepMUHAM (MHOVBUYaTBHO)
C HapyI1ieHUsAMHU PellieHre AMCTAHLIMOHHBIX TECTOB,

OTIOpPHO- KOHTDOJIbHBIE paboThl, MMCbMeHHbIe | [IperMyliecTBeHHO AUCTaHIIMOHHBIMU
JIBUTaTeTbHOTO CaMOCTOsITe/IbHbIE PabOThI, BOITPOCHI K MeTOoZaMU

arriapara 3aueTy
C orpaHuueHusiMU 10 | TeCThl, MMCbMEeHHbIE CAMOCTOSITE/TbHbIE [TpermyIiriecTBeHHO TIPOBEPKa
o01eMe I UHCKUM paboThI, BOTIPOCHI K 3aYeTY, METO/]aMH, UCXO/ISI U3 COCTOSTHUS
TOKa3aHUsIM KOHTPOJTbHBIE PAOOTHI, YCTHBIE OTBETHI | 00yuaroierocsi Ha MOMEHT IPOBEPKU

14.3 MeTojuuecKue peKOMeH/aliiH 0 OL[eHOYHBIM CPeACTBaM JJIfA JIMI]| C OrPaHHYeHHbIMH
BO3MO)XHOCTSIMH 3/10POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTyrnHas ¢opma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/CTB, @ UMEHHO:

- B TeuaTHou dopme;

- B TeuaTHoi (opMe C yBeTMUeHHBIM HIPUPTOM;

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- TipeZioCcTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUeM Cyp/oTiepeBo/ia.

CTyzeHTaM C WHBa/IUJHOCTBIO YBe/JWUMBAeTCs BpeMsi Ha TOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMpOCHI. [/ TaKWX CTy[EeHTOB IpeyCMaTpuBaeTcs JOCTynHasi ¢opma MpefocTaB/ieHus OTBETOB Ha
3a/laHusi, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEDE;

- Habop OTBETOB C UCIOb30BaHKEM YCI/IYT aCCUCTEHTa;

- Tpe/iCTaB/eHe OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsI pe3y/bTaTOB O0yueHUs: MHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlaliTUPOBAHHBIX K OTPaHUUYeHUSIM UX 3/I0POBbsI U BOCTIPUSATHUS
vHdOopMaluu:

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jins Ui ¢ HapylIeHUusIMM cJTIyXa:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B MeyaTHOM (popme.

Jis I ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOU (popme.

[Tpu HeoOXoAMMOCTH Ayisi 0OYUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUs pe3y/bTaToB
00y4eHUsT MOXKET TPOBOJJUTHCS B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
KBaHTOBass M onTHUYecKas 3/IeKTPOHHUKA

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaBneHHocTs (11po¢unb): MUKpPO3/1eKTPOHHKA U TBePAOTe/IbHAA Y/IeKTPOHHKA
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: @3, Kadeapa pusudeckoi 3/1eKTpOHUKH

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— gporeHT Kad. 11 Brikos B. 1.

JK3aMeH: 7 ceMecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

ripreMbl 00pabOTKY U TIpeJiCTaB/IeHUsI
9KCITIEPUMEHTAJIbHBIX JJAHHBIX

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-2 CTI0OCOOHOCTBIO apryMEHTHPOBAHHO BbIOMpaTh U | [Io/bKeH 3HaTh GyHAaMeHTa/IbHbIe
peasii30BbIBaTh Ha MPaKTUKe 3((HeKTUBHYIO TIPUHLUITBI KBAHTOBOM U ONTHYECKOUN
METOAMKY KCIIePUMEeHTaIbHOTO UCC/Ie[IOBaHMUS | 37IEKTPOHUKHY; OCHOBHBIE JIMHEHbIe U
rapaMeTpPOB U XapaKTePUCTHK NTPUOOPOB, CXeM, | HeJTMHeHHbIe SIBJIEHUS] KBAHTOBOH U
YCTPOMCTB U yCTAaHOBOK 3JIEKTPOHUKU U OITHUYECKOW 3/IeKTPOHUKU U METO/bI UX
HaHO3JIEKTPOHUKU Pa3/IMuHOIO OTMCaHUsT; TIPUHLIUIBI PYHKLIMOHUPOBaHUS
(YHKLIMOHATbHOTO HAa3HauUeHUst KBaHTOBBIX U ONTO3/IEKTPOHHBIX TIPUOOPOB
Y CUCTEM ;
OIIK-5 CII0COOHOCTBIO MCI0/Ib30BaTh OCHOBHBIE CUCTEM ;

pe3y/bTarhl; ;

3JIEKTDOHHUKH.;

Io/hKeH yMeThb IPUMEHSTh
MaTeMaTh4yeCcKre MeTo/ibl, (hu3uyecKue
3aKOHbBI ¥ BBIUMC/TUTE/TBHYIO TEXHUKY TSI
pellieHyst TIPaKTHUeCKKX 3a/1au; TIPOBO/IUTh
v3MepeHwusi, 00pabaThIBaTh U MPECTAB/IATE

[o/mkeH BlaieTh COBpeMEHHBIMU
MO/IXOlAMHM M METOZIAMH aHa/Iu3a 1
OITMCAHUS JTUHEMHBIX 1 HeJTMHeMHBIX
3¢ deKToB KBAaHTOBOM U ONTHUUECKOM

OO11e XapaKTepUCTHKH T0Ka3aresneld U KpUTepueB

TipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKU TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHMIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy c

OO6saaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOZUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHNeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotio (6a30Bbiii | 3HaeT ¢dakThl, NpuHLMILIL, | O6aaeT Arara3oHOM Bepet 0TBeTCTBEHHOCTH 3a

YPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHUH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MMPo6/ieM B | TIPUCIIOCAb/TMBaeT CBOe

o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (oporoBbIi 00IMMY 3HAHUSIMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) U151 BBITIOJTHEHUSI TIPOCTBIX

3ajay
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[1K-2:

CII0COOHOCTBIO

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Kommnerenuus I1K-2

apryMeHTHUPOBaHHO

BbIOMpATh

N pea/iM30BbIBATL Hd

IMPpakKTHUKe

3¢ eKTUBHYIO METOAVKY SKCIIePUMEHTAbHOTO UCC/Ie0BaHMs TapaMeTPOB U XapaKTePUCTHK NPHUOOPOB,
CXeM, YCTPOMCTB U YCTaHOBOK D3/7€KTPOHMKM WM HAHO3/eKTPOHUKU pa3/IMYHOrO (YHKLIMOHATbHOIO

Had3Ha4yeHus.

st bopMUpOBaHHS KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. JTaribl HOpMHUPOBaHHMs
KOMIIETEHLIUM, TPUMEHsieMble /s STOr0 BHUIbl 3aHATUHA W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tipe/iCTaB/eHbI B Tabsuiie 3.
OPMHPOBaHUs KOMIIETEHLIMH U UCII0/Ib3YEMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmwia 3 — Tansl

B 3a/jlayaxX KBAaHTOBOU
3JIeKTPOHUKU

Cocras 3HaTb Y™metb Bnagets
CopgepyxaHue pa3/InyHble METOAUKU BbIOMpaTh Hanboee HaBbIKaMU paboThI C
3TaroB 9KCIIePUMEHTa/IbHOTO 3¢ heKTHBHYIO METOAUKY | U3MepPUTETbHBIM

WCCIIe/I0BaHUs WCC/IeIOBaHUH 3aau obopyzoBaHueM,
rapamMeTpoB U KBaHTOBOU /IEKTPOHUKY; | HEOOXOJUMBIM /IS
XapaKTepUCTHK MPUOOPOB TIPOBe/|eHusT

U YCTPOUCTB 3/IEKTPOHUKH WCC/IeJOBaHUH

rapamMmeTpoB U
XapaKTepUCTHK MprbopoB
Y YCTPOMCTB,
VICTIO/Tb3yEeMBbIX B
KBaHTOBOU JIEKTPOHUKe.

Bubl 3aHaTHI

* JHTepakTUBHbIE
TpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHbIE
nabopaTopHbIe 3aHATHSI;
* lHTepakTUBHbIE
JIeKLIUY;

* IIpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosiTe/bHas
pabora;

* JloaroroBka u czaua
5K3aMeHa / 3a4eTa;

* VHTepakTUBHbIE
MpaKTUYeCKHUe 3aHATHS;
* llHTepakTUBHbIE
naboparopHbie 3aHATHS;
* llHTepakTUBHbIE
JIeKLIUY;

* IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuy;

* CamocTosiTe/ibHast
pabora;

* TlogroroBka u cmaua
5K3aMeHa / 3aueTa;

* VIHTepakTUBHbBIE
TIpaKTHUeCKHe 3aHSTHUS;
* lHTepakTUBHbIE
nabopaTopHbIe 3aHATHSI;
 JlaboparopHbie
3aHATHS;

* CamocTosiTe/IbHas
pabora;

Ncronb3yembie
cpefCTBa
OL|eHHBaHUS

* KouTtposbHas pabora;
* Otyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHSX;
* KoHcnekT

* KourposnbHast pabora;
* Ortuert no
nabopatopHoi pabore;

* Omnpoc Ha 3aHATHUSAX;
* KoHcnekr

* Otyet no
naboparopHoii pabore;
* OK3aMe€H;

CaMOIIOATOTOBKY; CaMOIIOITOTOBKY;
» Tecr; * Tecr;
e OK3aMe€H; * OK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHWS [aHHOM KOMITeTeHLIMM T[pHBeJleHa B
Tabmumie 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OL|eHMBAHMsI KOMIIETeHI[MH Ha JTarnax
Cocras 3HaTb YMmetb Bnagets
OminuHo * pas3/IMyHble METOAWKHA | * YCOBepLUIeHCTBOBAaThb * KpPUTHUYECKH
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(BBICOKHMI YPOBEHb)

9KCIIEePUMEHTA/IbHOTO
WCC/IeJOBaHUS
TlapamMeTpoB U
XapaKTePUCTUK
NpUOOPOB U YCTPOUCTB, a
TaKXXe yCJIOBUS UX

METOZIMKY UCC/Ie[OBAHUSI
B HECTaH/APTHOMN
CUTYyaIUY;
CaMOCTOSITE/TEHO
1oJ0MpaTh U TOTOBUTH
JUTS1 9KCTTIEPUMEHTa

OCMBIC/TUBAeT
TO/TyUeHHbIe Pe3y/bTaThl;
criocobeH pa3paboTarb
TJ1aH 9KCIIEPUMEHTA U
OpraHu30BaTh paboTy
KOMaH/Ibl; YBEPEHHO

TIPUMEHEHHST;; HeobOXxoumMoe pabotaet c
obopyzoBaHue;; HU3MepUTe/IbHbIM
obopyoBaHuEM;;
Xopowio (6a30BElil | ¢ OCHOBHBIE METOJUKU * BBIOpaTb METOUKY * crnocobeH
YPOBEHb) SKCIIepUMEHTa/IbHOI'O HCCneIoBaHUM B OpraHu30BaTh paboTty
VICC/Ie[J0BaHUs He3HAKOMbIX CUTyalusiX; | KOMaH/bl; B/aJjeeT
rapaMeTpoB U ymeeT copMyIMpoBaTh | HaBbIKaMH paboThI C
XapaKTepPUCTUK TpeboBaHUs K HU3MepPUTEeJIbHbIM
iprbopoB 000pyIOBaHUIO /ISt obopyznoBaHueM;;
HaHO3JIEKTPOHUKW;; BBITIOJIHEHUS
9KCTIepUMEHTa;;
YI0BNIETBOPUTE/IbH | * TIpOCTefiIie * BBINO/HATD * paboraer
0 (TIOpOroBbIi 3KCriepUMeHTabHbIe CTaH/apTHbIE obopyzi0BaHKEM B
YPOBEHb) MeTOJUKHU HCC/IeloBaHus | HCC/Ie[0BaHus;; CTaHAApPTHBIX
Pa3MUHbIX TTapaMeTpOB CUTyaLUsIX;;
npubopoB;;
2.2 Komnerennua OITK-5
OTIIK-5: crocoOHOCTBIO HCIIONBb30BaTh OCHOBHBbIE TpUeMbl 00pabOTKM U  TIpeACTaB/IeHUS

9KCIEePUMEHTAJIbHBIX [JaHHbIX.

st bopMUpOBaHKUST KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. JTarbl GOpMUPOBaHUS
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
Tpe/icTaB/eHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuiia 5 — Orarbl

5KCTiepUMeHTaIbHbIX
JlaHHBIX; pa3/IUUHbIe
METOAUKHU
5KCIIePUMEHTAa/IbHOTO
WCCIeJOBaHUS
rapamMeTpoB U
XapaKTepUCTHK TIPUO0pOB
1 YCTPOWCTB 3/1eKTPOHUKHU

b

0b6paboTku
9KCTIepUMeHTaTbHbIX
JAHHBIX B Pa3/IMUHBIX
CUTyalUsiX; BLIOUPATh
HauOormee 3¢h(HeKTUBHYIO
METOZAUKY HUCCIe[JOBaHUIA;

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue Jlo/keH 3HaTh OCHOBHBIE | [Io/bKeH yMeTb IPUMEHSTH | [loJDKeH BaZieTh
3TaroB ripreMbl 06paboTKH OCHOBHbI€ TIPHEeMbI HaBBIKaMU pPabOoTHI €

TIPOrPaMMHBIMHU
cpefcTBaMu 006paboOTKH
WH(OpMaLH1; HaBbIKaMH
paboThI C U3MepUTETHHBIM
obopyzmoBaHueM,
HEOOXOTUMBIM J1JIsT
TIPOBE/IEHUSI
HCCIie/JOBaHUM
TlapaMeTpOoB U
XapaKTepUCTHK IPUOOpOB
1 YCTPOMCTB;

Bupp! 3aHaTHM

* lHTepakTUBHbIE
MIpaKTUUeCKUe 3aHSTHS;
* NHTepakTyBHBIE
nabopaTopHbIe 3aHSTHS;
* NHTepakTyBHBIE
JIeKLINY;

* [IlpakTnueckue
3aHATHUS;

* llHTepakTUBHbIE
MIpaKTUUeCKUe 3aHSTHUS;
* VIHTepakTHBHBIE
nabopaTopHbIe 3aHATHUS;
* lHTepakTHBHBIE
JIEKLI1Y;

* IlpakTuueckue
3aHATUSA;

* lHTepakTUBHbIE
MPaKTUUYeCKHUe 3aHSATHS;
* lHTepakTHBHBIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;
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* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* IlogroroBka u caua
5K3aMeHa / 3a4eTa;

* JlabopaTtopHble
3aHATHS;

* Jlekuuuy;

* CamocrosiTe/ibHast
pabora;

* lloaroroBka v ciaua
5K3aMeHa / 3a4eTa;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* KonTtposnbHas pabora;
* Otyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHSIX;
* KoHcnekT

* KoHrposnbHast pabota;
* Otyet no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSX;
* KoHCIexkT

* Ortuet o
naboparopHoii pabore;
* OK3aMe€H;

CaMOITOArOTOBKY; CaMOIIOAATOTOBKY;
* Tecr; * Tecr;
* OK3aMeH; * 3JK3aMeH;
dopMy/nvMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TpuBe/leHa B
Tabuiie 6.
Tabnuiia 6 — IToka3aTe/iM M KpUTEPUU OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
O1inuHo * yMeeT BbIOpaTh U * crnocobeH KOppeKTHO

(BBICOKMI YPOBEHb)

* OCHOBHBIE TIPHEMBI
006paboTKu
9KCIePUMEHTaTbHBIX
JAHHBIX U YCJIOBUS UX
npUMeHeHust B 00/1acTu
KBAHTOBOW 1 ONTHYeCKOU
3/IEKTPOHHKW;;

peasin30BaTh CIIocob
006paboTKu
9KCIePUMEHTaTbHBIX
pe3y/bTaToB B 00/1aCTU
KBaHTOBOMW 1 OMTHUYeCKOU
3JIEKTPOHHKW;;

OLIeHUTD TIPO/IE/ITAHHY IO
paborty; cBoOOAHO
B/IafieeT TPOrPaMMHBIMU
cpezncTBaMu 00pabOTKH
JIAHHBIX;;

Xopotiio (6a30BbIii

®* OCHOBHLI€ ITPUEMBI

¢ YMe€EeT NPUMEHSATH

* yBEPEHHO MpUMEeHsIeT

YPOBEHb) TIOTyYeHus1 1 00pabOTKU | OCHOBHBIE ITPUEMBI MporpamMMHbIe Cpe/iCTBa
pe3y/ibTaToB 06paboTku 00paboTKY IaHHBIX;;
JKCIIePUMEHTa;; 9KCIePUMEHTATbHBIX
JAHHBIX, ITOTyUeHHbIX C
TIOMOII[bF0 TIPUOOPOB U
YCTPOMCTB KBAaHTOBOM U
ONTUUeCKOU
3JIEKTPOHUKH;;
YIOB/IETBOPUTE/IbH | * HEKOTOpbIE TIPHEMBI * yMeeT IPUMEHSTh * TIpUMeHsieT
0 (TIOpOroBEIi 00paboTKu HeC/I0KHbIE TIPUeMbI CTaH/apTHbIE
yPOBEHb) WH(pOpMaILUK;; 00paboTKM [JaHHBIX B MIpOrpamMMHBbIe Cpe/ICTBa

TUIMWYHBIX CUTYaLIUAX;;

B [IPOCTBIX CIyyYasix;;

AedATe/IbHOCTH, XdPAKTEPU3YIOLIMUX 3TAallbl

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
s peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIbITa

oOpa3oBareIbHOM MTPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

Marepuanbhble ypaBHeHUsi OfHOMepHOe BOJTHOBOE

3.1 Boripocbl Ha CaMONOATrOTOBKY
— [puntun ycunenuss OMMUW  YpaBHeHus MakcBensa B auddepeHiyansHol — dopme.

ypaBHeHHe.

ITnockue

(dopMUpoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

CKaJ/IApHbIE  BOJIHBI.

I'apmonunueckre BoJHBI IIn0CKas BOHA, pacnpoOCTpaHAOIIAACA B IIPOM3BOJILHOM HarpasieHuu OM
T7I0CKWe BO/MHbI [Tosisipy3alius TI0CKUX BOJTH 3aKOH coxpaHeHus1 sHepryuu. BekTop IToiiHTHHTa BosiHOBOM
nakeT. ['pyrniroBast CKOpoCTh
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— YKaxuTe /vana3oHbl JJWH BOJH Y/IbTParoeTOBOrO, BUAMMOIO W HH(MpPaKpac- HOTO
[Mara3oHOB  OMNTHUECKOTO W3/IyueHWs. Ha30BUTe OCHOBHbIE CBETOBblE U  SHEPreTUYeCKHe
XapaKTePUCTUKK OINTHUECKOTO u3yueHus. OXapaKTepu3yWTe OCHOBHbIE THITbI TEPEXOJ0B MEXIY
SHEepPreTUUeCKUMH YPOB- HSIMMW B KBAHTOBOM CHCTEMe UM HA30BUTe BHUBI BBIHY)KAEHHBIX ME€PEXO/IOB.
HanuimuTe yc/oBMe WHBEPCUOHHOW HACEJEHHOCTHM U TPOBEAUTE KIACCUPUKALUI0 METO/0B
SHEepPreTHUeCKOW HaKaukKW aKTHBHBIX cpefie. OObsACHUTEe pabOTy ONMTHUECKOTO pPe30HaTopa W HalWIIUTe
yC/I0BHEe CaMOBO30y- /eHHs Ja3epa. [IprBeAuTe CTPYKTYPHYIO CXeMy Jjia3epa, OObSCHUTe Ha3HAYEeHHe
3/IEMEHTOB U TIPUBEIUTE OCHOBHBIE ONTUYECKHE U 3JIeKTPUUYEeCKHe TapaMeTphl Jia3epoB. OObscHUTe
TIPUHLIMIT PabOThI TBEP/IOTENLHOTO PyOMHOBOTO J1a3epa, YKa)KUTe er0 OCHOBHBIE MapameTphl. [IpuBegute
SHepPreTHUeCKylo auarpamMmy rasoBoro He-Ne sa3zepa U 00bsiCHUTe TPUHIMIT ero padoThl. OObSICHUTE
NPUHLIMT paboThl Mosieky/sipHoro CO2 - j1a3epa ¥ MOHHOTO Jla3epOB, HA30BUTE WX OCHOBHbIE MapaMeTphbl
¥ 00/1aCTH UCIT0/Tb30BaHUS.

3.2 TecToBble 3aJaHUA
— B aHcambre yacTul] € JByMsi YPOBHSIMU SHEPruM (TMepBOHauaJbHO HAXOSIIUMCS B COCTOSTHUM
TepPMOJMHaMHUUeCKOTO paBHOBECHs), TIPM ONTHUYECKOM HaKayke WMHBEPCUI0 Hace/JEHHOCTe: A. MOXXHO
CO3/laTh TIPU MasbIX IJIOTHOCTSIX SHEPrUd Hakaukd p B. MOKHO co3zark mipu Gomblimx p B. MoxHO
co371aTh TpH /IF0OBIX p I cO37aTh HEBO3MOXKHO B TIPHHLIUTIE
— B cocrosauy, 6muskom K TP, pasHoCTb Hace/néHHOCTeW ypoBHeill An=nl-n2 mpu pocTe
VHTEHCUBHOCTH IaZlarollero u3jyueHus ¢ yacToTor v21: A. He usmensiercs b. Bo3pacraet B. cHkaeTcs

3.3 TembI ONIPOCOB HA 3aHATHUAX

— TlpuHiuunel ycuneHuss cBera. OmvcaHWe KBaHTOBBIX aHCaMOsieli B COCTOSIHUM TeTIOBOTO
paBHOBeCHs U B IIpoLiecce pesiakcaluu. Marpuliia IJIoTHOCTU. banaHcHble ypaBHeHUs!.

— OneMeHTapHas Teopus pe3oHaTopoB. Cenekuus moj. PacxoguMocTs nyuyka KorepeHTHOCTS,
OJHOPOAHOe U Heo#HOpoAHoe ymupeHue CreKTpanbHOM /IMHUMU. TBepioTenbHBIM Jiasep. Pexxumbl
pabotsbl. 'a30BbIi 1a3ep

— [IlnaHapHele onTMyeckWe  BOMHOBOAbL.  Knaccuukanusi  OONTUYECKUX — BOJTHOBOZOB.
SddexTrBHas ToMIMHA BOHOBOZA. [10/10CKOBBIe BOTHOBO/BI.

3.4 JK3aMeHallMOHHBbIE BOTIPOCHI

— 1. Hpunuun ycunenuss OMU 2. TlpexcraBnenusi GyHKLMU COCTOsIHUSI. BekTop cocTosiHus.
CoBektop cocrosiHusA. 3. CxeMbl (YHKUMOHUDOBAHUSI TBepAOTe/NbHbIX JiazepoB. 1. Jlazep c
CUHXPOHHW3alleld MO/, TeHepupyeT MepruoAUUecKyI0 M0C/e/j0BaTe/lbHOCTb UMITY/IbCOB C JI/TUTE/IbHOCTBEO
10-10c u uacrotoii moBtopeHuss 100 MI'y u umeer cpegHioro MoiiHocTh 100 MBT. Ormpepenvre
MOIIIHOCTh M3/IyYeHHS] W SHEPru0 B uMmyabce. 2. BbBecTu cucrtemy ypaBHeHui OasaHca,
COOTBETCTBYIOIIYI0 TePMOCTAaTUPOBAHHOMY aHCaMO/II0 YacTHUI] C TpeMsl SHepreTHUYeCKUMH YPOBHSIMH.
[TpuHATH, UTO IOJIe HAKAUKW UHAYLMPYET Mepexo/bl MexXy YPoBHSIMU 1 1 3 ¢ BepoATHOCTbO W13 st
O[JHOM YacTWLIbI B eIMHML]y BPEMEHH; yueCTb CIIOHTaHHbIe Tiepexobl. 3. [lnockas MOHOXpoMaTuueckas
3/IeKTPOMarHuTHasi BOJIHA, PaclpOCTPaHAIOIIAsACA BAOAb OCU Z, MMeeT paBHble MO aMIUIUTyAe |
CABUHYThble TI0 (haze Ha —M/2 MPOEKLUM BEKTOpa S/eKTPUUYECKOW HamnpsyKeHHOCTH Ha OCH X U Y.
OrnpeziesivTe BU/, MOJISIPY3aLiUM IaHHOW BOJTHBI.

3.5 TeMbI KOHTPO/IbHBIX padoT

— [lnsi TepMOCTaTUPOBAaHHOTO aHCaMOJIsi, HaXOZSIIerocss B COCTOSIHUM peJiaKCallud, 3aluIluTe
ypaBHEHHe, OMMCHLIBAIOIee SBOJIOIMI0 HeJuaroHasabHOTO 37eMeHTa [12(t) w1 HalguTe ero oOijee
pelieHMe.

3.6 TembI 1a00pPaTOPHBIX PadoOT
— MWccnenoBaHue 0CHOBHBIX MTapaMeTPOB TOTYTIPOBOAHUKOBOTO Ja3epa
— TMonynpoBogHUKOBLIE [1e€TEKTOPhI ONTUUECKOTO U3/TyUeHust
— Onpegenenue 3/1eKTPOONTAUECKUX MTapaMeTPOB aHHW30TPOIMHbBIX KPUCTA/I/IOB.

4 MeTtopnueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/au 00yueHHsl UCTIONb3YIOTCS CIAYIOIIHe
MarepHuaIbl:

— MeTOAWUYeCKHe MaTrepuasbl, OmpejeNsiol[de TMpoLelypbl OL€HWBAaHWS 3HAaHWUW, YMEHUH,
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HaBbIKOB W (WIM) OMbITa [AeSATelbHOCTH, XapaKTepU3YIOL[UX 3Tarbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsacHo 11. 12 paboueii TporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. KsanToBas u onTuyeckast 3neKTpoHrKa [Tekcr] : yuebHuk asist By3oB / A. H. [Tuxtun. - M. :
Abpuc, 2012. - 656 c : wi. - Bubmmorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (Hanuuue B OUOIHOTEKE
TYCYP - 42 3k3.)
2. BBefieHue B KBaHTOBYIO U ONTUUECKYIO /IeKTPOHUKY: YuebHoe mocobue / bamkupos A. 1.,
Mlanpgapo C. M. - 2012, 98 c. [DnektpoHHeld pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/1578, cBOOOHBII.

4.2. lonoHMTe/IbHAA IMTepaTypa

1. MarnbimeB B.A. OCHOBBI KBaHTOBOHM 3/IeKTPOHHMKU U JIa3ePHOM TeXHHWKH: YdeOHOe mocobue
JU1s1 By30B. — M.: Bricimas mikosa, 2005. - 542 c. (Hamuuuve B 6ubmoteke TYCYP - 39 3k3.)

2. Bepemjarua U.K., Kocsuenko JI.A., Kokun C.M. BBezieHre B ONTO3/1€KTPOHUKY: YueOHOe
roco6ue /17151 By30B, - M.: Beiciiast mkosa, 1991. — 191 c. (Hamuume B 6ubmoreke TYCYP - 52 9Kk3.)

3. KgaHToBas u onTUueckast 37eKTPOHHKA: YuebHoe mocobue / Illanruna JI. U. - 2012. 303 c.
[DnekTpoHHsIH pecypc] - Pexxuim goctyma: http://edu.tusur.ru/publications/713, cBoOOAHBIH.

4. KsaHTOBasi 4 ONTHUeCKast 371eKTPOHUKA : yueOHoe mocobue / A. C. Illanrun ; ®enepanbHoe
areHTCTBO 10 o00Opa3oBaHuio, TOMCKMI TOCY/apCTBEHHBIH YHUBEPCUTET CHUCTEM YIIpaB/leHUs U
pazrosieKTpoHuKY, Kadenpa ¢usuueckoii snektpoHukd. - Tomck : TYCYP, 2008. - 112 c. : un. -
bubmuorp.: c. 112. -: bubmoreka TYCYP, (Hamnure B 6ubnmoreke TYCYP - 49 3k3.)
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1. MWccrnegoBaHue OCHOBHBIX I1apaMeTpOB  IIOJyIIPOBOJAHUKOBOIO Jasepa: Metoguueckue

yKa3zaHus K JiabopaTopHoii paborte Ayt cTygeHToB HampaBiaeHud 210100.62 — 3OneKTpoHWKa U
HaHOY/IeKTpoHUKa, 222900.62 — HaHOTexXHO/JIOTMK U MUKpOCUCTeMHas TexHukKa / bawmkupos A. U,
[Mepbuna B. B. - 2014. 20 c. [OnekrpoHHbli pecypc] - Pexum  gocrtyma:

http://edu.tusur.ru/publications/3984, cBob0AHBII.

2. TlonyrmpoBOAHUKOBBIE [I€TEKTOPbI OMNTUYECKOTO W3AydyeHUsi: MeTofuueckrde yKas3aHUs K
naboparopHoi pabote fs cTygeHToB HampasneHud 210100.62 — DneKTpOHMKA M HaHO/IEKTPOHUKA,
222900.62 — HaHOTeXHOJIOTUM ¥ MUKPOCHCTeMHasi TexHUKa / barkupos A. U., Illepbuna B. B. - 2014.
17 c. [DnexrponHsIii pecypc] - Pexxum gocryna: http://edu.tusur.ru/publications/3985, cBo6oAHBII.

3. OnpezeneHve 31eKTPOONTUYECKUX TTapaMeTPOB aHHW30TPOITHBIX KPUCTA/IIOB: MeToauuecKre

yKa3aHusi K JaboparopHoii pabore pans crygeHToB HampasieHnid 210100.62 — DOsneKTpoHHKAa W
HaHO3JIeKTPOHUKa, 222900.62 — HaHoTexHO/OTMM W MHUKpOCHCTeMHass TexHuka / bypumos H. U.,
[lanpapoe C. M. - 2014. 18 c. [DnekTtpoHHeld pecypc] - Pexum pgocryna:

http://edu.tusur.ru/publications/3986, cBoO6oAHbIT.

4. KsaHTOBasg M ONTHYeCKasl 3JIEKTPOHMKA: MeToAuueckue yKa3aHUs IO CaMOCTOSTe/IbHOU
pabote ansi crymeHToB HaripaBieHud 210100.62 — DsjieKTpoHHMKAa W HaHO3JIEKTPOHHKa, 222900.62 —
HaHoTexHonoruu u MukpocrcTeMHasi TexHuka / bamkupos A. U. - 2014. 20 c. [DnekTpoHHbI pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/3988, cBoboAHBII.

5. KBaHTOBas u onThueckasi 371eKTPOHUKA: MeToguuecKkue yKa3aHUs K MPaKTUUeCKUM 3aHSATHSIM
onst  crygeHToB HaripaBieHui 210100.62 — OsjieKTpOHMKA M HAHO3JIEKTPOHHMKa, 222900.62 -
HaHnoTexHonoruy 1 MUKpocucTeMHasi TexHvka / bamkupos A. U. - 2014. 7 c. [DneKTpoHHBIN pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/3987, cBoboaHBIIM.

6. ®dusnueckre OCHOBBI KBAaHTOBOM M OINTUYECKOW JIEKTPOHMKHW: MeTonnueckre ykasaHUs K
nipakthueckum 3aHsaTusiMm / lanaapoB C. M. - 2013. 31 c. [DneKTpoHHBIN pecypc] - Pexxum gocTyma:
http://edu.tusur.ru/publications/3483, cBobGOAHBII.

7. KBaHTOBasi U OrnTHUeCKasi 37IeKTPOHUKA : YueOHO-MeTouueckoe rocobue 1o rnpakTuyeckKum
saHstusaM / Hlanwrmna JI. W. - 2012. 228 c. [DnekTpoHHBId pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/714, cBo60oAHBI.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1. HayuHo-o6pa3oBarenbHblii ioptaa TYCYPa
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