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«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
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PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
KBaHTOBas ¥ onTHUYecKas 3/IeKTpOHHKA

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

HaripaBnenue noArotoBku (cneruanbHOCTh): 28.03.01 HaHOTeXHO/IOrMM 1 MUKPOCUCTEMHAasi TEXHHUKA
HanpaenenHocts (mpodub): HaHOTeXHOIOTMH B 31eKTPOHUKe U MUKPOCHUCTEMHOM TeXHUKe

dopma oOyueHus: OUHas

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

Kadenpa: @3, Kadeapa pusuueckou 3/1eKTPOHUKH

Kypc: 4

CemecTp: 7

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopartopHbie paboThbI 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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JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 28.03.01 HaHOTexXHOMOTMM U MUKPOCHCTeMHasi TeXHHKa, yTBepkaeHHoro 2015-03-06

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
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.

JoueHT Kadeapa dhur3nueckoit
3JIEKTPOHUKU Yucroenosa U. A.
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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
OTNTUYECKOW SJIEKTPDOHUKH, pPacCMOTpeHHe TIPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOJIOTHYECKUX
TI0JIX0/IOB K UX M3TOTOB/IEHUIO U UCII0/Ib30BaHUIO B TEXHOJIOTHUECKUX MPUTIOKEHHUSIX.

2. MecTo pucomiuingel B cTpyKrype OITIOII

HOucuuruiiHa «KBaHTOBass U omTuueckast 3nekTpoHuka» (B1.5.17.3) otHocutcs kK 6moky 1
(ba3oBast yacTh).

[IpefmiecTByOlUMM  AUCLIAIIMHAMY,  (OPMUDYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
crlefiyroliye AUCLHUIUIMHBL VMH(bOopMalMoHHbIe TexHo/oruM, Matematvka, [IpukiasHasi uHpoOpMaTHKa,
Pusrka, PrsmKa IJIEHOYHBIX HAHOCTPYKTYP.

[Tocnepyomymy  JUCLIMIVIMHAMM ~ SIBJISIFOTCS:  TeXHONOrMsl KpPeMHMEeBOW HaHO3JIeKTPOHUKH,
dusnyecKre 0CHOBbI MUKPO- U HAHOCUCTEMHOU TeXHUKHU.

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 roTOBHOCTHIO TIPOBOZIUThL 3KCIIEPUMEHTA/IbHbIE UCC/IeI0OBAaHUS TI0 CUHTE3y W aHa/lnu3y
MaTepuasioB ¥ KOMITOHEHTOB HaHO- U MUKPOCHUCTEMHOU TeXHUKHY;

B pe3ysnbraTe M3yueHUs JUCLIATIIUHBI CTY/IEHT JI0O/DKEH:

— 3HaTtb (yH/aMeHTasbHble TIPUHLUIBI KBAaHTOBOW W ONTUYECKOW 3/IeKTPOHWKH; OCHOBHBIE
NMHEeWHbIe U HeJIMHeWHbIe sB/IeHUsT KBAaHTOBOM M ONMTUYECKOH 3/IEKTPOHUKU W METOAbI UX OIMHUCAHUS;
TIPUHLUIBI PYHKIIMOHUPOBAHMST KBAHTOBBIX U OMTO3/IEKTPOHHBIX PUOOPOB U CUCTEM

— yMeThb TPHUMEHSTb MaTeMaTh4yecKue MeTo[pbl, (HU3UUYeCcKre 3aKOHbl W BBIUHCIUATEIBHYHO
TEXHUKY /ISl pelleHHs] TIPaKTHUeCKUX 3ajjau; MPOBOJUTb W3MepeHHs, 00pabarhiBaTh W TPEJCTaB/IATh
pe3y/IbTaThl;

— BJaieTh COBPEMEHHBbIMH TOAXOAAMH W METOZiaMU aHaju3a W OIMUCAHWS JIMHEWHBIX U
HeTMHeHHbIX 3((eKTOB KBAaHTOBOM U OTNITHUECKOM 3/IEKTPOHUKU.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH padoThI
OO01ijasi TPYAOEMKOCTh JUCHMIUIMHBI cocTaByisseT 4.0 3aueTHBIX €AWHULIBI U TIpe[CTaB/ieHa B
Tabnvue 4.1.
Tabnuiia 4.1 — Tpy0eMKOCTb JUCIUIIMHEI

Bujipl yueOHOM fiesiTeTbHOCTH Bcero uacos CemecTpsl

7 ceMecTp
AynuTopHble 3aHATHS (BCETo) 66 66
Jlekuyu 36 36
[IpakTHueckue 3aHATUSA 18 18
JlaboparopHbie paboThbI 12 12
W3 HUX B UHTepaKTUBHOU (opme 12 12
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CamocTosiTenibHast paboTa (Bcero) 42 42
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 12 12
[TpopaboTKa JIeKIJMOHHOTO MaTeprasa 18 18
IToaroToBka K nmpakTHueCKUM 3aHATUAM, CeMUHapam 12 12
Bcero (6e3 sk3ameHa) 108 108
IlogroroBka u cfjadya 3K3aMeHa 36 36
OO0111ast TPYJOEMKOCTb U 144 144
3aueTHble EavHULIBI 4.0 4.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM MPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI M BUBI 3aHITUNA

. } =
o =¥ = )
R g & 8 g 2 =
5 2 v g | 8¢ s F
Ha3BaHus pas/ie/ioB AUCLUIIAHbI GE: ?j i = 2 3 § &
= £ 8| B Bz &%
c = | 5 | B8 | §¢
5] O =
o IC::U %
= O
7 cemecCTp
1 OnMcaHue KBaHTOBBIX aHCaMOJIei 14 8 0 14 36 OIIK-5, TIK-2
2 OO6I111e BOTIPOCKI MOCTPOEHHS J1a3epPOB 12 6 4 12 34 | OIIK-5, [IK-2
3 DnemMeHTbl ONTO3/IEKTPOHUKHU 10 4 16 38 | OIIK-5, ITK-2
Ntoro 3a cemecTp 36 18 12 42 108
Utoro 36 18 12 42 108

5.2. Copep)xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIEKIUAM)

Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUsIM) TIpHBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCLATIIVH (TI0 JIEKIUSIM)

v\ SR~
B L =
g Sz
CopeprkaHue pasziesioB JUCLIUIIIMHBI 110 = > T
HasBanus pasgernos ACP pasa ACH z = o E
JIeKLIUAM s g g
S
3 s &
= S
7 ceMecTp
1 Onrcanue KBaHTOBbIX aHCaMbsielt | [IpuHLIMIIBI ycuseHus: cBeTa.OmnucaHye 14 | OIIK-5,
KBaHTOBBIX aHCaMOJiell B COCTOSTHUHN [1K-2
TeIJIOBOI'0 paBHOBECUS U B Mpoljecce
pesakcaiuu. Marpuiia Ij0THOCTH.
banaHcHble ypaBHeHUSI.
Ntoro 14
2 OO6111ie BOIPOCKI IIOCTPOEHUS JneMeHTapHasi TeOpHUsl pe30HaTOPOB. 12 OIIK-5,
JlazepoB Cenexkuust Moz. PacxoAUMOCTb IyyKa [1K-2
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KorepeHTHOCTB, OIHOPOAHOE U
HeoJHOpoAHOe ymypeHue CrieKTpaJlbHOU
nuHUKU. TBepAOTeNbHBIN J1a3ep. PeXXKUMbI
pabotbl. ['a30BbIif 1a3ep

Wroro 12

3 DJiIeMeHTHI ONTO3/1eKTPOHUKU [InanapHble onTHyecKye BOTHOBO/BI. 10 OIIK-5,
Knaccudukaiysi ontuyeckux [1K-2
BOJIHOBOZIOB. D(PQeKTUBHAs TO/MLMHA
BOJIHOBOZA. [10/10CKOBBIE BOJTHOBOABI.
Nroro 10

Wroro 3a cemecTp 36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Paszesnbl JUCLIMTITMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00ecreunBaromyMu (MpeabIyLIUMU) 1

obecrieuriBaeMbIMU (TTOC/IEIYIOIIMMU) JUCLIUTITMHAMHU TIPe/ICTaB/eHbI B Tabuile 5.3.

Tabnuiia 5.3 - Pa3genb! AUCHUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

TeXHUKU

Ne pasziesioB JaHHOM JVICLMIUIMHBI, [/1s1
KOTOPBIX He0OX0JUMO H3yueHre

HauMmeHOBaHHe IUCLUIIINH o0ecrieunBaroIMx U 00ecreunBaeMbIX

JVCLIUIIMH
1 2 3
[TpepmecTsyrolye JUCLUTIIMHBL
1 'ndopmaliioHHbIe TEXHOJIOTUH +
2 MaremaTuka + + +
3 INpuknagHas uHpopmMaThKa +
4 ®dusvka + + +
5 dusuKa 11eHOUHbIX HAHOCTPYKTYP +
[Tocnepyroume AUCLIUIIIMHEI

1 TexHo/MOrMsE KpEMHUEBOU HAaHO3/IEKTPOHUKU + +
2 ®u3nyecKre 0CHOBbI MUKPO- 1 HAHOCUCTEMHOM N +

5.4. CooTBeTCTBHE KOMIIeTeHIIMH, (hOPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMIETEeHL|MH, (DOPMUPYeMbIX NPU U3yUeHUW [UCLIAIUIMHBL, U BUJOB 3aHATUN

npe/icTaB/eHo B Tabsurie 5.4

Tabmuia 5.4 — CooTBeTcTBHE KOMIIETeHLMH W BUJIOB 3aHSTHM, (QOPMHUDYeMbIX TpU HU3yueHUU

MVCLIATITUHBI

Bubl 3aHaTUI

KomneTeHiun
Jlekumu

HpaKTI/I‘JECKI/Ie 3aHATHA

JIabopaTopHbie paboThI
CamocrosTenbHast paboTa

CDOPMLI KOHTPOJIA
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OITK-5 + + + + KonTposbHasi pabora,
Dk3aMeH, KoHcrekT
CaMOITOATrOTOBKH, 3allyTa
oTtueTta, OTUeT Mo
naboparopHoii pabore,
Ornpoc Ha 3aHATHSAX, TecT

ITK-2 + + + + KonTtposbHas pabora,
Dk3aMeH, KoHcrekT
CaMOITOATrOTOBKH, 3allyTa
oTtueTta, OTUeT Mo
naboparopHoii pabore,
Ornpoc Ha 3aHATHAX, TecT

6. IlHTepakTHBHBbIE MeTOAbI ¥ (OPMbI OpPraHU3aI[UH 00yUeHH s
TexHO/IOTHH WHTePaKTMBHOro 00OyueHMs MpH pasHbiX (JOpMax 3aHATHH B yacax MPHBEJEHbI B
tabmuie 6.1
Tabmija 6.1 — TeXHOIOrMKM HHTePAKTMBHOIO 00yUeHHsI IPH PasHbIX (opMax 3aHATHI B yacax

NuTepakt
WHTepaKTHBHbIE NHTrepakTrBHbBIE
MeTtozabl VBHbIE Bcero
TIPaKTUYeCKHe 3aHATUS | JIabopaTOpHbIe 3aHATHUS
JIeKLIAU
7 cemeCTp
[Ipe3eHTamu c 4 4
WCII0/1b30BaHVeM
C/1alifIoB C 00CyXXaeHneM
Pellienne cuTyarjuoOHHBIX 2 2
3a/a4
[TorCKOBBIN METOZ, 2
Pabora B KoMaH e 4 4
Wtoro 3a cemecTp: 4 4 4 12
Nroro 4 4 4 12
7. JIabopaTopHbie padoThI
HaumeHoBaHue 1abopaTopHBIX pabOT nprBezieHo B Tabiwie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe labopaTOpPHBIX paboT
T <5}
g z =
3 = =
v T
5] E =y E: =
Ha3BaHus paszesios HaumeHoBaHue 1abopaTopHbIX paboT g 58
=
S8
: s &
= ©
7 cemecCTp
2 OO61111ie BOIPOCKI IOCTPOEHUS WccnenoBanrie 0CHOBHBIX IMapaMeTPOB 4 OI1K-5,
JlazepoB TOJTyTIPOBOAHUKOBOTO Jiaszepa [1K-2
Ntoro
3 DnemMeHThbI ONTO3/IEKTPOHUKA ITonyripoBOJHUKOBEIE IeTEKTOPLI 4 OIIK-5,
OIITHUYECKOr'O U3/Iy4YeHUs [TK-2
OripesiesieHre 3/71eKTPOONITHYE CKUX 4
rapaMeTpOB aHU30TPOIHbIX KPUCTAJLIOB.
Nroro 8
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Nroro 3a cemecTp

12

8. IlpakTHyeckue 3aHATHUA (CEMUHAPBHI)
HaumeHoBaHMe TIpaKTUUeCKUX 3aHSATHH (CeMUHApOB) TIpUBeieHo B Tabsuie 8.1.
Tabmuua 8. 1 — HaumeHOBaHMe MPaKTHYeCKUX 3aHATUMN (CeMUHApPOB)

3 =
2 3=
S | E%
HavMeHOBaHMe MpakThueCKUX 3aHATHUN g > U
Hassanws paszesnos 2 " =y
(cemuHapoB) s S E
S8 g =
2 o 2
= S
7 cemecCTp
1 OnmcaHve KBAaHTOBBIX aHCamMbrield | YpaBHeHust MakcBesuia. ITnockue 8 OI1K-5,
CBeTOBbIe BOJTHBI B O@3rpaHUYHBIX [1K-2
cpepax. Onucanue KBaHTOBBIX
aHcambOrieli ¥ TIpoLeCCoB
penakcaiuu.B3aumoelicteue
3JIEKTPOMAarHUTHOIO U3/1y4YeHUs C
BeLeCTBOM
Nroro 8
2 O6r1ve BOMpOCHI TOCTPOEHHS Orntrueckue pe3oHaTopsl. OIIK-5,
J1la3epoB XapakTepuCTUKU J1a3epHOr0 U3/1y4YeHUs [TK-2
Nroro
3 DJIeMeHTBI OITO3/IEKTPOHUKHA ITnaHapHbie onTHYeCKUE BOTHOBO/IbI OI1K-5,
ITK-2
Ntoro
Wtoro 3a cemecTp 18

Tabnmie 9.1.

9. CamocrosiTesibHas padoTa
Buibl caMocCTosiTe/TbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIETEHLIMHU TIPe/[CTaB/IeHbI B

Tabmumua 9.1 - Busibl caMOCTOSITe/TbHOM paboThl, TPYJ0€MKOCTb U (hOpPMHUpYeMble KOMITeTeHLIUH

Marepuana

) g =
B -
g 3
Buzbl camocTosiTeTbHOM = > T
Hassanus paszesnos QE_, = =y DopMbI KOHTPOJIS
paboTsl g s
S8 g =
=¥ o 2
= S
7 cemecCTp
1 Onicanue kBaHTOBBIX | [loroTOBKA K 6 OIIK-5, |3amura otueta, KoHCieKT
aHcambreit MpaKTUUYe CKUM 3aHATUSIM, [TK-2 CaMOTIOATOTOBKH,
ceMHHapam KoHTposbHas pabota,
MPOC Ha 3aHATHUSAX
ITpopaboTKa JeKIIMOHHOTO 8 8 POC Ha 3a 5 >
Marepuana TYeT Mo 1abopaTopHOU
pabore, Tect, Dk3ameH
Ntoro 14
2 OO611Me BOTIPOCHI [ToaroroBka K 4 |OIIK-5, |3amura otyera, KoHcriekT
TIOCTPOEHMUS J1a3epoB TpakTUYye CKUM 3aHATUSM, [TK-2 CaMOIO/TOTOBKY,
ceMHUHapam KonTtponbHas pabora,
[TpopaboTKa eKIIMOHHOTO 4 Onpoc Ha 3aHATHIX,

Ortuert 10 y1abopaTopHO
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OdopmiieHre 0TUETOB TI0 4 pabore, Tect, Dk3ameH
nabopaTopHbIM paboTam
Utoro 12
3 DneMeHThI ITogroroeka K 2 OIIK-5, |KoHcrekr
OIITO3J/IEKTPOHUKU TpaKTUYe CKUM 3aHATUSM, [1K-2 caMmoroArorosku, Ompoc
ceMuHapaM Ha 3aHaTUsIX, OTUeT 1o
[TpopaboTKa eKIIMOHHOTO 6 i}a60p§TOPHOH paGore,
T, OK3aMeH
Marepuasna €CT, JK3aMe
OdopmeHre O0TUETOB T10 4
naboparopHbIM paboTam
OdopmreHue 0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 16
Wtoro 3a cemecTp 42
IToaroroBka u caua 36 JK3aMeH
5K3aMeHa
Utoro 78

10. KypcoBasi pabora (nmpoekT)

He nipenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OLl€HKH YCII€eBdA€MOCTH CTYAE€HTOB

Tabsuria 11.1 — BautbHbIe OLEHKH [I7Is 37IEMEHTOB KOHTPOJIS

11.1. ban/bHBIE OLeHKH /ISl 3/IeMEHTOB KOHTPOJIS

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OnemMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6ant 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
7 cemeCTp
Koncriekr 8 8 4 20
CaMOII0JrOTOBKHU
KonTposbHast pabora 5 10
Onpoc Ha 3aHATHUSIX 3 6 1 10
Ortuet o ysabopaTopHO 10 10 20
pabote
Tect 10 10
WToro Mmakcumym 3a 26 39 5 70
Nepuo
JK3aMeH 30
Hapacraroiym utorom 26 65 70 100
11.2. Tlepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZICTaB/IeH B Tabuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHOM TOUKH O1reHka
> 90% oT MakcuMaJibHOM cyMMbl OansioB Ha gaty KT 5
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Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4

Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije
11.3.
Tabmua 11. 3 — [epecueT cymMbl 6a/iIoB B TPAAWULIMOHHYIO U MEXKAYHAPOJHYIO OL[eHKY

WToroBast cymMma 6asios,

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

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopo110)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeeriHo)
2 (HeyROB/IETEOPUTENLHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTE/IEHO)

3aUTeHO)

12. YueOHO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUIITHHBI

12.1. OcHoBHas 1uTEepaTrypa
1. KsaHTOBas u onthyeckast 37eKTpoHUKa [Tekcr] : yueOHUK 115 By30B / A. H. TTuxtus. - M. :
Abpuc, 2012. - 656 c : w. - bubmorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (namuune B 6ubivoTeke
TYCYP - 42 3k3.)
2. BgeneHue B KBaHTOBYIO M OINTHUECKYIO 7€KTPOHUKY: YueOHoe mocobue / Bamkupos A. U.,
[Mangapos C. M. - 2012. 98 «c. [DnektpoHHbii pecypc] - Pexum  pgoctyna:
http://edu.tusur.ru/publications/1578, nara obpaujenus: 10.02.2017.

12.2. lono/siHUTe/IbHAA IUTepaTypa

1. ManbimeB B.A. OCHOBbI KBaHTOBOM 3/IeKTPOHUKH U JIa3ePHOM TeXHUKU: YuebHOe mocobue
115 By30B. — M.: Beicimas 1mikosa, 2005. - 542 c. (Hanuure B oubmmoreke TYCYP - 39 3k3.)

2. Bepemarun U.K., Kocsiuenko JI.A., Kokun C.M. BBefeHue B ONTO3MeKTPOHUKY: YueOHOe
riocobue /17151 By30B, - M.: Bricimas mkosa, 1991. — 191 c. (Hammuue B 6ubmioreke TYCYP - 52 3k3.)

3. KsanTOBas U ornryuyeckasi 3/IeKTpoHHKA: YuebHoe mocobue / [llanruna JI. . - 2012. 303 c.
[DnekTponHslii pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/713, mara o6partieHus:
10.02.2017.

4. KsaHTOBasi 4 onTHUeCKast 371eKTPOHMKA : yueOHoe mocobue / A. C. Illanrun ; ®enepanbHoe
areHTCTBO 10 oOpa3oBaHuio, TOMCKHI TOCY/apCTBEHHbI YHUBEDCUTET CUCTeM YIIpaBJeHUs W
pazrosieKTpoHuKY, Kadenpa ¢usuueckoii snektpoHuku. - Tomck : TYCYP, 2008. - 112 c. : un. -
bubmuorp.: c. 112. -: bubmioreka TYCYP, (Hamuune B 6ubmoreke TYCYP - 39 3k3.)

12.3 YueOHo-MeTOANUYECKHE ITOCO0HA

12.3.1. O6s3are/ibHbIE Y4eOHO-MeTOAMYECKHe MOCo0us
1. UccnenoBaHve OCHOBHBIX TapaMeTpOB TIOMYTIPOBOAHUKOBOTO Jiasepa: MeTtoandeckue

yKazaHus K JiabopaTopHoii paboTte gy cTygeHToB HampasiaeHud 210100.62 — OneKTpoHWKa W
HaHO3/IeKTpoHUKa, 222900.62 — HaHOTeXHO/JIOTMM U MUKpOCHMCTeMHas TexHuKa / bawmkupos A. U,
[Mepbuna B. B. - 2014. 20 c. [OnekrpoHHelii pecypc] - Pexum  gocrtyma:

http://edu.tusur.ru/publications/3984, nata obparenus: 10.02.2017.
2. TlonynpoBOJHUKOBbIE [1eTEKTOPbl ONTHUYECKOr0 W3My4yeHUs: MeToAuueckue yKa3aHUsS K
nabopatopHoii pabote ms cTyfeHToB HaripaeieHui 210100.62 — DneKTpOHHMKAa M HaHO3EKTPOHUKA,
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222900.62 — HaHOTEeXHO/IOTUM U MUKPOCUCTeMHas TexHUKa / barmkupos A. ., Illepbuna B. B. - 2014.
17 c. [Onekrponnsbiit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3985, nara obparieHus:
10.02.2017.

3. OrmpezeneHue 371eKTPOONTUYECKHX [TapaMETPOB aHU30TPOITHBIX KPUCTa//IOB: MeToguueckue
yKa3aHWs K JlabopaTopHOW pabote pssi CTygeHTOB HampaieHuidt 210100.62 — DOneKTpoHWKa U
HaHOA/IeKTpOHUKa, 222900.62 — HaHOTexHO/JOrMM YW MUKpOCHMCTeMHass TexHuka / bypumo H. U.,
[MMangapos C. M. - 2014. 18 «c. [DOnektponHbiii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/3986, mata obparierus: 10.02.2017.

4. KsaHTOBasg W ONTHYeCKasl 3JIEKTPOHMKA: MeToAMuecKkue yKa3aHHs IO CaMOCTOSTe/bHOU
pabote ansi crymeHToB HarpaBieHuid 210100.62 — DsjeKTpoHHMKAa W HaHO3/IEKTPOHHKa, 222900.62 —
HanoTtexHonoruu u MukpocucteMHasi TexHuka / baikupos A. U. - 2014. 20 c. [DneKTpoHHBIN pecypc] -
Pexxum fgoctyma: http://edu.tusur.ru/publications/3988, nara obpamenus: 10.02.2017.

5. KBaHTOBast 1 onTUueckKasi 371eKTPOHUKA: MeToguuyecKe yKa3aHUs K MPaKTUUeCKUM 3aHSATHSIM
onst  crygeHToB HaripaBieHuit 210100.62 — OsjieKTpOHMKA M HAHO3JIEKTPOHHMKa, 222900.62 -
HaHoTtexHonoruu U MUKpocrcTeMHasi TexHuka / baimikupos A. U. - 2014. 7 c. [DnekTpoHHbIi pecypc] -
Pe>xum fgoctyma: http://edu.tusur.ru/publications/3987, nara obpamenus: 10.02.2017.

6. dusrueckue OCHOBbI KBAHTOBOM W OMNTHUYECKOM 3JIEKTPOHUKMU: MeToAudecKrde yKa3aHHUs K
nipakthueckum 3aHsaTusiM / [lanaapoB C. M. - 2013. 31 c. [DneKTpoHHBIN pecypc] - Pexxum gocTtyra:
http://edu.tusur.ru/publications/3483, mata obparenus: 10.02.2017.

7. KBaHTOBas ¥ OmnTHUeCKasi 37IeKTPOHUKA : YueOHO-MeTouueckoe 1ocobue 1o rpakThuyeCcKum
3aHaTUsM / Ilanruna JI. W. - 2012. 228 c. [OnektpoHHbiéi pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/714, mara obpaijenus: 10.02.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHHUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHasbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU paboThl 00yUaroImuxcs
Y3 UKMC/a WHBA/IWJIOB MPeJOCTaB/sIIOTCS B (POpMax, aflaiTUPOBAHHBIX K OrpaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

JI1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B IeyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B reuatHoi dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B TeuaTHoi dopme.

12.4. Ba3bl JaHHBIX, TH()OPMAIHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMBbI U Tpedyemoe
MporpaMMHoOe o0ecreueHue
1. HayuHo-o6pa3oBarenbHelii ioptan TYCYPa

13. Marepua/ibHO-TEXHHYECKOe 00ecrieueHne JUCHUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHaTbHO-TEXHHUECKOMY 00eCedeHHI0 AU CLUTITHHBI

13.1.1. Marepua/IbHO-TEXHHYECKOe 00ecrieueHue I JIeKIMOHHbBIX 3aHATHI
yueOHble jabopaToOpHbIe TOMEIEHUs; ayAWTOPUM C MYJIbTUMEAUHHBIM  000pYZOBaHUEM;
JIeMOHCTPAL[MOHHbIEe MaTepHaJbl.

13.1.2. MaTepua/IbHO-TeXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI
[ TipoBefieHUs] TIPAKTUYeCKUX (CeMHHApPCKUX) 3aHSATHM MCIMOb3yeTcsl yueOHasi ayAuTOpUs,
pacrosiokeHHas 10 azipecy 634034, Tomckast obsacts, . Tomck, BepmmnuHa ynuia, A. 74, 1 atax, ayj.
110. CocraB obopygoBanus: YuebHass Mebesib; Jlocka MarHUTHO-MapKepHasi - 111IT.;

13.1.3. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /i 1abopaTopHbIX padoT
Onsi  mpoBefeHWsi  /1a00OpaTOpPHBIX — 3aHATHM — MCIIONb3yeTcss  y4ueOHO-MCCIe/[oBaTebCKast
BBIUKMC/IUTE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas obmacte, . ToMcK,
Bepumnuna ymuia, f. 74, 1 stax, ayg. 111. CocraB obopyznoBanusi: YuebHast mebenb; JlabopaTtopHbie
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MaKeThlI.

13.1.4. MaTepua/ibHO-TeEXHHYECKOe obecrieueHue /iisi CaMoCTOSITe/TbHOH PadoThI
Insi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl y4yeOHas ayauTopuisi (KOMITBIOTEpPHBIM Kiacc),
pacriojiokeHHasgs 1o ajpecy 634034, r. Tomck, yn. Bepuwmnuna, 47, 5 stax, aya. 511. Cocras
obopyoBaHusi: yueOHass Mebesib; KOMITbIOTEpHI Kiacca He Hike IIDBM INTEL Celeron D336 2.8I'T'. -
10 wr.; xommbroTepsl nogkmoueHbl K ceth UHTEPHET u obecrieunBaroT [OCTYN B 3/IeKTPOHHYIO
MH(pOpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. MarepuaibHO-TEXHHYECKOe o0ecnedyeHne JUCIMITIMHBI /i/Is1 JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue qucHUIIIMHBI ujamu ¢ OB3 oCylecTBIsS€TCS C UCIIOB30BaHUEM CPeJICTB 00yJeHus
00I11ero U CrelyaabHOTO0 Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyLIeHUSIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHHe
3BYKOYCH/IMBAlOLLleld anmaparypbl, MYJbTUMEAUNHBIX CPeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaul yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsIMHU CJTyXa,
MOOW/IbHOM CHCTeMbl OOy4eHWs [jiss CTYJEHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ayMTOPHs, B KOTOPOW 0O0y4arOTCs CTYZeHThbl C HapylleHHeM ciiyxa, 0bopymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ayJJMOTEXHUKOW, BUAEOTEeXHWKOW, S7IeKTPOHHOW [OCKOW, MY/JIbTUMEeOUNHOMN
CUCTEMOH.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/Ib30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlaliZia Ha SKpaHe) NPy TOMOLLY BH/le0yBe/TnunTesiel /sl y/laJieHHOTO TTPOCMOTpa.

[Tpu oOyyeHHH CTYIEHTOB C HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbHOTO amnmapara HCIOIb3yHTCs
anbTepHaTHMBHbIE YCTPOMCTBA BBOJA UH(OpMAaLMd U [pyryde TexXHUYecKUe Cpe[CTBa IpueMa/repeauu
yueOHOUM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYAE€HTOB C HapyLIeHWSMU OTOPHO-ABUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBAIJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEACTB M METOANUYECKHE PeKOMeH/al[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUsl, WCIOJb3yeMble [Jis OLIeHKU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKyIIlel, TIPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOXKEHUH K paboueil TporpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OrPaHHYeHHBIMH BO3MO)KHOCTAMH
310pPOBbA
[ CTy#eHTOB C WHBAIMJHOCTBIO TIPeAYCMOTPEHBI JOTIOTHUTE/bHbIe OlLIeHOYHbIe CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tabsmia 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /Il CTYIEHTOB C HHBA/IMAHOCTHIO

Bu/ibl IOTIO/THATE/TBHBIX OL[@HOUHBIX
CpeJiCTB

@DopMbI KOHTPOJIS U OLIeHKH

Kareropuu cTyieHTOB
DU CTYA pe3y/bTaToB 00yueHuUst

TecTbl, MTUCbMEHHBIE CAMOCTOSATE/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJTbHBIE PAOOTHI

C HapylieHusIMu
ciyxa

[TpeuMyIiieCTBEHHO MTMChbMeHHast
TIpoBepKa

C HapyluieHus MU
3peHust

CobecesjoBaHue TI0 BOTIPOCAaM K 3a4eTy,
OTIPOC T10 TePMHUHAM

[IpeuMmyilieCTBEHHO yCTHasi MpOBepKa
(MHAUBUAYATBHO)

C HapyLieHusIMu
OTIOpHO-
JIBUTaTeIbHOTO
amnmapara

PellieHue JUCTaHL[MOHHBIX TE€CTOB,
KOHTPOJIbHBIE pabOThI, MMCbMEHHbIe
CaMoCTOsiTe/IbHbIe paboThI, BOMIPOCHI K
3aueTy

[TpenMyI1ieCTBEHHO AUCTAHLIMOHHBIMA
MeTo/laMU

C orpaHuyeHUsIMU 110
o01eMe I UHCKUM
NOKa3aHUsIM

TecCTbl, NTMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOoThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/laMU, UCXOZs U3 COCTOSIHUS
o0yuarolrierocsi Ha MOMEHT TPOBEPKHU
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14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

Ons crynentoB ¢ OB3 mipenycMmarpuBaeTcss AOCTyrnHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B IeyaTHOU (hopme;

- B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;

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

- MeTO/IOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- rpe/JoCTaB/IeHre 3a[jaHusl C UCII0J/Ib30BaHUEM Cyp/oTiepeBo/a.

CTygeHTaM C MHBA/JUAHOCTBIO YBE/JMUMBAETCS BpeMsi Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOMPOCHL. [1s1 TaKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opMma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Habop OTBETOB C UCIO/Ib30BaHKEM YCJ/IYT aCCUCTEHTa;

- Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsSI Pe3y/bTAaTOB O0yUeHWs MHBAHM/OB IO AWCLUIUIMHE TpeJyCMaTpUBAeT
nipefiocTaB/ieHre uHGopMalvy B hopmax, aJlaliTUPOBaHHBIX K OTPaHUUYEHUsIM WX 3[J0POBbsI U BOCTIPUSITUS
VMH(pOopMaLu:

Jins ULy ¢ HapylIeHUsIMHM 3peHHUs:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Ji7isi Iu1y ¢ HapyLIeHUusIMM cjIyxa:

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

- B TeuatHoi (opme.

Ji7isi Iu1y ¢ HapyLIeHUsIMM ONOPHO-ABUraTe/IbHOI0 anmnapara:

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

- B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLe/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHsT MO>KEeT TIPOBOJJUTHCS] B HECKOJTBKO 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 (creruanbHOCTh): 28.03.01 HaHOTeXHO/IOrMM U MUKPOCHCTEMHAasi TEXHHKA
HanpasnenHocts (ripo¢uib): HaHOTeXHO/I0rHH B 3/IEKTPOHUKE U MUKPOCHCTEMHOM TeXHUKe

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: @3, Kadeapa pusudeckoi 3/1eKTpOHUKH

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2016 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 no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM 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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU

Otarbl opMHUPOBaHUST KOMIIETEHITUM

[1K-2 TOTOBHOCTBIO TIPOBOAUTE SKCIIepUMEHTaJIbHbIe
WCCJIeIOBAHUA 110 CUHTe3Y U aHau3y
MaTepuasioB U KOMIIOHEHTOB HaHO- U
MUKDOCUCTEMHOU TEXHUKU

OIIK-5 CrI0COOHOCTBIO UCTIO/IL30BaTh OCHOBHBIC
nipreMbl 00pabOTKY U Tpe/iCTaBIeHHS
9KCIepUMEHTA/IbHBIX JaHHbIX

HokeH 3HaTh hyHAAMeHTabHbIe
TIPUHLUITBI KBAHTOBOM U ONTHYECKOUN
3/1eKTPOHMKH; OCHOBHbIE JIMHEWHbIe U
HeTMHeHbIe IBJIeHNUS KBaHTOBOH U
ONTUUECKON 3/IeKTPOHUKHU U METOZbI UX
OTMCaHUsT; TIPUHLIUIBI PYHKLIMOHUPOBaHUS
KBAHTOBBIX M OITO3/IEKTPOHHBIX PHOOPOB
U CUCTEM ;

[oikeH yMeTb MPUMEHSITh
MaTeMaTuueckue MeTo/ibl, (hr3ruecKue
3aKOHBI U BBIUMC/TUTETBHYI0 TEXHUKY 711
pellieHus IPaKTUUeCKUX 3afiay; MPOBOAUTD
v3MepeHwusi, 00pabaThIBaTh U MPECTAB/IATE
pe3y/bTaThl; ;

[okeH BlajieTb COBpeMeHHbIMU
MO/IXOlAMHM M METOZIAMH aHa/Iu3a 1
OITMCAHUS JTUHEMHBIX 1 HeJTMHeMHBIX

3¢ deKToB KBAaHTOBOM U ONTHUUECKOM
3/1eKTPOHUKH. ;

OO11e XapaKTepUCTHKH T0Ka3aresneld U KpUTepueB

TipYBeZieHbl B Tabnuie 2.

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tabsuria 2 — O61Me XapaKTePUCTHKU TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHMIA T10 Taram

[Tokaszarenu v
3HaThb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTUUYeCKUX YMEHHUM, | [POBOAUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIsl pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOMITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
yPOBeHb) TpolLiecchl, obirme NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/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
ypOBeHb) 7151 BBITIO/IHEHHS! TIPOCTBIX
3azau
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Tabmwia 3 — ransl

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Kommnerenuus I1K-2

[TK-2: rOTOBHOCTBIO TMPOBOAUTH IKCIIEPUMEHTA/bHbIE WMCC/IeJOBAHUS 110 CUHTE3y WM aHa/IU3y
MaTepuasioB ¥ KOMIIOHEHTOB HaHO- U MUKPOCHCTEMHOW TeXHUKHU.

st bopMUpOBaHKST KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. DTaribl HOpMHUPOBaHHMs
KOMITETEHLIUM, TPUMeHsieMble [jIi 3TOTO BUABLI 3aHATHA W UCIONb3yeMble CPeACTBAa OLleHUBaHWUs
Tipe/icTaB/eHbl B Tabsuiie 3.
OPMHPOBaHHs KOMITETEHIIUU U MCTI0/Tb3yeMbIe CPeICTBA OLleHUBaHMUSI

B 3a/jlayaxX KBAaHTOBOU
3JIeKTPOHUKHU

Cocras 3HaTb YMmetb Bnagets
CopgepyxaHue pa3/InyHble METOAVUKU BbIOMpaTh Hanboee HaBbIKaMU pabOoThI C
3TaroB 9KCIIePUMEHTa/IbHOTO 3¢ heKTHBHYIO METOOUKY | U3MepPUTETbHBIM

WCCIIe/I0BaHMUs WCC/IeIOBaHUH 3aau obopyzoBaHueM,
rapameTpoB U KBaHTOBOU /IEKTPOHUKY; | HEOOXOJUMBIM IS
XapaKTepUCTHK MPUOOpPOB TIPOBe/|eHusT

U YCTPOUCTB 3/IEKTPOHUKH WCC/IeJOBaHUM

rapamMeTpoB U
XapaKTepUCTHK MprubopoB
Y YCTPOMCTB,
WICTIO/Tb3yEeMBbIX B
KBaHTOBOU /IEKTPOHUKe.

Bubl 3aHaTHI

* lHTepakTHBHBIE
NpaKTUYeCcKHe 3aHsATHS;
* lHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* lHTepakTUBHbIE
NeKLUHY;

* IIpakTHueckue
3aHATHS;

* JlaboparopHbie
paboThI;

* Jlekuuy;

* CamocrosTenbHas
pabora;

* lVIHTepakTHBHbIE
NIpaKTUYeCKUe 3aHsATHUS;
* llHTepakTUBHbIE
naboparopHbie 3aHATHS;
* llHTepakTUBHbIE
JIEKLI1Y;

* IlpakTuueckue
3aHATHUS;

* JlabopaTopHbie
paboThI;

* Jlekuuy;

* CamocTrosiTesbHas
pabora;

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

* CamocTosiTe/IbHas
pabora;

Ncronb3yembie
cpefcTBa
OL|eHHBaHUS

* KonTposnbHas pabora;
* Ortuer 1o
nabopatopHoii pabore;

* Orpoc Ha 3aHSTHUSIX;

* KoHcriekT

» KonTtposnbHas pabora;
* Ortuer no
nabopatopHoii pabore;

* Orpoc Ha 3aHATHSIX;

* KoHcnekr

* Otyet no
nabopatopHoii paboTe;
* OK3aMe€H;

CaMOIIOATOTOBKY; CaMOIIOITOTOBKY;
* Tecr; * Tecr;
e OK3aMe€H; * OK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHWUS [aHHOM KOMITeTeHLIMM T[pHBeJeHa B
Tabmumie 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OLleHMBAHMsI KOMIIETeHL[MH Ha JTarnax
Cocras 3HaTb YMmeTb Bnagets
OT1uHO

(BBICOKMI YPOBEHb)

* pa3/iMuHble MeTOUKU
9KCTIepUMeHTaIbHOT0
WCCIIe/I0OBaHuUs
rapaMeTpoB U
XapaKTepUCTUK

* YCOBepILLEeHCTBOBATh
METOAUKY WCC/Ie0OBaHMUS
B HECTaHZApTHOU
CUTYyaLUU;
CaMOCTOSITE/IbHO

* KpUTHYECKH
OCMBIC/TBAeT
TIO/TyYeHHbIe Pe3y/IbTaThl;
cniocobeH pa3paboratb
TJIaH SKCTIepUMEHTa
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NIpUOOPOB U YCTPOUCTB, a | MOAOUpaTh U TOTOBUTh OpraHu30BaTh paboTy
TaK)Xe YCJIOBUSI UX JJ1s1 9KCTIepUMeHTa KOMaH/Ibl; YBEPEHHO
TIPUMEHEHHST;; HeobOxouMoe pabotaet c
obopyzoBaHue;; M3MEepPUTE/TbHBIM
obopyoBaHuEM;;
Xoporo (6a30BbIi | * OCHOBHBIE METOAMKHM | * BbIOPATh METOJMKY * crnocobex
YPOBEHb) SKCIIepUMEHTa/IbHOI'O HCCeloBaHUM B OpraHu30BaTh paboTty
WCC/IeJOBaHUS HEe3HAKOMBIX CUTYyal[UsiX; | KOMaH[pbl; B/lajieeT
rapaMeTpoB U ymeeT copMy/IMpoBaTh | HaBbIKaMH paboThI C
XapaKTepUCTHK TpeboBaHUs K H3MEepPUTETbHBIM
iprbopoB 000pyIOBaHUIO /ISt obopyznoBaHueM;;
HAHO3/IEKTPOHUKU;; BBITTOJTHEHHUST
JKCIePUMEHTa;;
YI0BNIETBOPUTE/IbH | * TIpOCTefIie * BBIMNO/HATD * paboraer
0 (TIOpOroBbIi JKCIepUMeHTa/IbHbIe CTaHJApTHbIe o0opy/10BaHKEM B
YPOBEHb) MeTOJUKHU HCC/IeloBaHus | HCC/Ie[0BaHus;; CTaHAApPTHBIX
pa3/IMYHbIX TTapaMeTpPOB CUTYyaLIUsIX;;
npubopoB;;
2.2 Komnerennua OITK-5
OTIIK-5: crocoOHOCTBIO HCIIONBb30BaTh OCHOBHBbIE TpUeMbl 00pabOTKM U  TIpeACTaB/IeHUS

9KCIEePUMEHTAJIbHBIX [JaHHbIX.

st bopMUpOBaHKST KOMITETEHIIUN HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTarbl pOpMUPOBaHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuria 5 — Orarbl

5KCTiepUMeHTaIbHbIX
JJaHHBIX; pa3/INUHbIe
METOAUKHN
5KCIIePUMEHTAa/TIbHOTO
WCCIeJOBaHUS
rapamMeTpoB U
XapaKTepUCTHK TIPUO0pOB
1 YCTPOMWCTB 3/1eKTPOHUKU

b

0b6paboTku
9KCTIepUMeHTaTbHbIX
JAHHBIX B Pa3/IMUHBIX
CUTyalUsiX; BLIOUPATh
HauOonee 3¢HeKTUBHYIO
METOAUKY HMCC/Ie[JOBaHUIA;

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue Jlo/keH 3HaTb OCHOBHBIE | [Io/bKeH yMeTb IPUMEHSTh | [loJDKeH BaieTh
3TaroB ripreMbl 06paboTKH OCHOBHbI€ TIPHeMbI HaBBIKaMU PabOoTHI €

TIPOrPaMMHBIMHU
cpefcTBaMu 006paboOTKH
WH(OpMaLH1; HaBbIKaMH
paboThI C U3MepUTETHHBIM
obopyznoBaHueM,
HE0OXOTUMBIM J1JIsT
TIPOBE/IEHUS]
HCCIie/JOBaHUM
TlapaMeTpOoB U
XapaKTepUCTHK IpUOOpOB
1 YCTPOMCTB;

Bupp! 3aHaTHM

* lHTepakTUBHbIE
TipaKTHYeCKUe 3aHsTHSI;
* VHTepakTuBHbIE
nabopaTopHbIe 3aHSTHS;
* VHTepakTuBHbIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHble
paboThI;

* Jlekuuu;

* CamocTrodTesnbHas

* llHTepakTUBHbIE
TpaKTUYeCKUe 3aHsITHS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* VIHTepaKTHBHbIE
JIeKLINY;

* IlpakTuueckue
3aHATHS;

* JlabGopartopHble
paboThI;

* Jlekuuu;

* (CamocrosiTe/ibHast

* HTepakTUBHbIE
MpPaKTUUYeCKHUe 3aHSATHS;
* lHTepakTHBHBIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
paboTsr;

* CamocTrosTe/bHas
paborta;
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* Ornipoc Ha 3aHATHUSIX;
* KoHCrieKkT

pabora; pabora;
KV cnonb3yemble * KoutposnbHas pabora; | ¢ KoHtponbHas pabora; | ¢ OtueT no
CpeAcTBa * Oruer 1o * Ortuer no nabopatopHoii pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * DK3aMeH,;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

CaMOITOAITOTOBKH; CaMOITIOAATOTOBKY;
» Tecr; * Tecr;
* DK3aMeH; * OK3aMeH;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OLleHHMBaHUS [laHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabsure 6.
Tabnuiia 6 — IToka3aTesiu M KpUTEPUU OLleHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagetb
OT1mnyHo * OCHOBHbIE TIPUEMBI * yMeeT BbIOpaTh U * crocobeH KOpPeKTHO

TIpUMeHeHUst B 00/1acTH
KBAHTOBOI U OIITAYE CKOU
3/IEKTPOHHKW;;

(BBICOKHMI YPOBEHB) | 06pabOTKU peanu3oBark Criocob OLIEHHTh ITPO/IeIaHHYIO
JKCIIePUMEHTa/IbHBIX obpaboTku paboty; cBoboaHO
JIAHHBIX U YC/IOBUS UX 5KCIIePUMEHTA/TbHBIX B/IajieeT MPOrpaMMHBLIMU

pe3y/IbTaToB B 00/1aCTU
KBAaHTOBOM 1 OMTHUYeCKOU
3JIEKTPOHHKH;;

cpezncTBaMu 00pabOTKH
[IAHHBIX;;

Xoporiio (6a30BbIit

¢ OCHOBHEI€ ITpHEeMbI

® yMeeT NNpUMEHSATH

* yBepeHHO NpPUMeHsIeT

YPOBEHb) noyTyueHust 1 00paboTKH | OCHOBHBIE MTPHUEMbI MporpamMMHbIe CpeJiCTBa
pe3y/nbTaToB 006paboTKH 00paboTKY IaHHBIX;;
3KCIIePUMEHTa;; 3KCIepUMeHTalbHbIX

JAHHBIX, MTO/TyUeHHbIX C
TIOMOIIIbI0 TIPUOOPOB U
YCTPOWCTB KBAaHTOBOU U
OITHUYeCKOU
3/IeKTPOHUKM;;

YIOB/IETBOPUTE/IbH | * HEKOTOpbIE TIPHEMBI * yMeeT IPUMEHSTh * TIpUMeHsieT

0 (TIOpOroBEIi o6paboTku HeCJIO>KHbIE TIPHEMBI CTaHAapTHhIE

YPOBEHb) WH(pOpMaIuy;; 00paboTKM /JaHHBIX B MpOrpamMMHbIe Cpe/iCTBa

TUIMMWYHBIX CUTYadLIUAX;;

B IIPOCTBIX C/Iy4asX;;

JesiITeIbHOCTH, XapaKTepU3yHIIMX —3Tarlbl

3 TunoBble KOHTPO/IbHbIE 3a/laHUA
[l peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHysl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /1Jisi OLIeHKA 3HaHWM, YMeHHH, HaBBbIKOB W (W/IK) OIbITa

oOpa3oBareibHOM MPOTrpaMMbl, B C/IeAYIOIeM COCTaBe.

3.1 Boripocbl Ha CaMOMNOATOTOBKY
— Ilpunimn ycunenuss OMU  YpaBHeHuss MakcBemsia B guddepeHiuansHol — (opme.

(opMUpoBaHHsl KOMITeTEHI[MM B TIPOL[eCCe OCBOEHUS

Marepuanbhble ypaBHeHusi (OJHOMepDHOe BOJIHOBOe YypaBHeHHWe. IIockue CKasisipHble BOJIHBIL.
I'apmoHnueckure BoHbI [I10CKas BO/IHA, PacrpoOCTpPaHSAIOLAsACS B IPOM3BOJILHOM HaripasjieHUu OM
110Cckue BosHbI lonsipy3aniys naocKux BoyiH 3aKOH coxpaHeHUs: sHepryu. Bekrop IlolinTrHra BonHoBoit
nakeT. ['pyrnnosast CKOpoCTb

— YKaxuTe [ManasoHbl [JMH BOJMH Y/AbTPadroeToBOro, BHUAMMOIO M HWH(Qpakpac- HOro
[UariasoHoOB  OINTUYeCKOro  usayuyeHus. HasoBuTe OCHOBHBIe CBeTOBble U 3HepreThuyeckue
XapakTepUCTUKU ONTHUYeCKOro wu3nydeHus. (OxapakTepusylTe OCHOBHBbIE TWIIBI II€PEXO0B  MeXIY
5HepreTMYeCKVMHU YPOB- HSMU B KBAHTOBOM CHUCTeMe U Ha30BUTe BBl BbIHYK/EHHBIX I1epexo0B.
Hanmuimmre ycioBue WHBEPCMOHHOW HaceJleHHOCTM M TPOBeJUTe  KIacCU(UKALM0 MeTO[OB
SHepreTUUeCKON HaKaukM aKTHBHBIX cpefie. OObscHUTe pabOTy ONTHYECKOrO pe3oHaTopa M HaruIIUTe
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yc/oBHe caMoB030y- /eHUs Jla3epa. [IpuBeanTe CTPYKTYPHYIO CXeMy ja3epa, OObsSCHUTe Ha3HAYeHHe
3/IEMEHTOB U TIpUBEJUTE OCHOBHbIE ONTHUECKUE W S/IeKTpUYecKue rapamMeTphbl JjiasepoB. OObscHUTe
TIPUHLIMI PabOTHI TBEpP/OTeLHOTO PyOMHOBOTO /1a3epa, YKaKUTe ero OCHOBHBIE rmapameTpsl. [IpuBegute
SHepreTUYecKyo AuvarpamMmy rasosoro He-Ne nasepa v oObsicHUTe NMpUHLUI ero paboTsl. O6BsiCHUTE
npuHLMN paboTel MosiekyssipHoro CO2 - ma3epa ¥ MOHHOTO Jla3epOB, HA30BUTE WX OCHOBHBIE ITapaMeTphbl
1 06/1aCTH UCII0/b30BaHUSI.

3.2 TecToBble 3aJaHUA
— B ancambne yacTull ¢ ByMsl YPOBHSMH SHeprud (TlepBOHauaJbHO HAXOASIIMMCS B COCTOSTHUN
TepPMOIMHaMHUYeCKOr0 paBHOBECHS), TIPU ONTUYECKOM HaKayke WHBEPCUIO HaceléHHOCTel: A. MOXXHO
CO37aTh TPU MaJIbIX TJIOTHOCTSIX SHEpPriu Hakauku p b. MokHO co3pate mpu Gosbumx p B. MoKHO
Co371aTh TIpH JIFOOBIX p I. cO3AaTh HEBO3MOXXHO B TIPHUHLIUTIE
— B cocrosauy, 6muskom K TP, pasHoCTh HacenéHHOCTeW ypoBHeil An=nl-n2 mpu pocTe
VHTEHCUBHOCTH IaZlaroIlero u3jyueHus ¢ yacToTor v21: A. He usmensiercs b. Bo3pacraer B. cHkaetcs

3.3 TemMbl 0OIPOCOB Ha 3aHATUAX

— Tlpuniunel ycuneHus cBeTa. OmnMcaHue KBAHTOBBIX aHCaMmOyieli B COCTOSIHUM TEIJIOBOTO
paBHOBeCHs U B NpoLiecce pesakcaluu. Marpulia J0THOCTU. banaHCHbIe ypaBHeHUSI.

— DnemeHTapHasi Teopusi pe3oHaTopoB. Cenekuyst MoZ. PacxogumocTts myuka KorepeHTHOCTS,
OJHOPOAHOe U HeoAHOpoAHoe yivpeHue CrieKTpanbHOM JAUHUMU. TBepAoTenbHbIM Jia3ep. PexXuMbl
paboTel. ['a30BbIit a3ep

— [IlnaHapHble  onTHYeckWe  BOMHOBOABL. — Kiaccudukaiyss — ONTUYECKUX — BOJIHOBOJOB.
SddexTrBHAas ToMIMHA BOMHOBO/A. [10/10CKOBbIE BOTHOBO/PDI.

3.4 DK3aMeHaLIOHHbIe BOIIPOCHI

— 1. Hpunyun ycunenuss OMU 2. TlpexcraBneHusi GyHKLUM COCTOsIHUSI. BekTop cocTosiHus.
CoBektop cocrosiHusA. 3. CxeMbl (QYHKUMOHUDOBAHUSI TBepAOTe/NbHbIX Ja3epoB. 1. Jlazep c
CUHXPOHHW3alleld MO/, TeHepupyeT MepruoAUUecKyI0 M0C/e/j0BaTe/lbHOCTb UMITY/IbCOB C JI/TUTE/IbHOCTBEO
10-10c u uacrotoii moBtopeHuss 100 MI'iy u umeer cpegHioro MoiqHocTh 100 MBT. Ormpepenvre
MOIIIHOCTb W3/IyYeHHS] W SHEPru0 B uMMyabce. 2. BbBecTu cucrtemy ypaBHeHui OasaHca,
COOTBETCTBYIOIIYI0 TePMOCTAaTUPOBAHHOMY aHCaMO/II0 YacTHUI] C TpeMsi SHepreTHUYeCKUMH YPOBHSIMH.
[TpuHATH, UTO IOJIe HAKAUKW UHAYLMPYET Mepexo/bl MexXy YpoBHSIMU 1 1 3 ¢ BepoATHOCTbIO W13 st
O[JHOM YacTWLIbI B eIMHML]y BPEMEHH; yueCTb CIIOHTaHHbIe Tiepexobl. 3. [lnockas MOHOXpoOMaTuueckKas
3/IeKTPOMarHuTHasi BOJIHA, PaclpOCTPaHAIOIIAsACA BAOAb OCU Z, MMeeT paBHble MO aMIUIUTyAe |
CABUHYThble TI0 (haze Ha —M/2 MpOEKLMM BEKTOpa S/eKTPUUYECKOW HampsyKeHHOCTH Ha OCH X U Y.
OrnpeziesivTe BU/, MOJISIPY3aLiUM IaHHOW BOJTHBI.

3.5 TeMbI KOHTPO/IBHBIX PadoOT
— [lnsi TepMOCTaTUPOBAaHHOTO aHCaMOJIsi, HaXOZSIIerocss B COCTOSIHUM peJiaKCallud, 3alUILuTe
ypaBHEeHHe, OMMCHLIBAIOIee SBOJIOIMI0 HequaroHajabHOTO 371eMeHTa [12(t) w1 HakguTe ero oOijee
pelieHMe.

3.6 Tembl /1a0OpaTOPHBIX padoT
— WccnemoBaHre OCHOBHBIX MTapaMeTPOB TO/TyTPOBOAHUKOBOIO Jla3epa
— TlonynpoOBOAHMKOBBIE JETEKTOPBI OTITHUECKOTO U3TyUeHHUs
— OnpepenenHye 371eKTPOONTUUYECKUX TTapaMEeTPOB aHU30TPOITHBIX KPHUCTAJI/IOB.

4 MeToanuecKue Marepuasibl
[nst obecrieueHus: npotiecca oOyueHMst U pelleHus 3afiau 0Oy4yeHUs! UCIOb3YHOTCSl CIeAyHolue
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OINpefessoljue NpoLefypbl OLIeHWBaHUSl 3HAaHUM, YMEeHUH,
HaBbIKOB U (W/IM) OMbITa [esATeJbHOCTH, XapaKTepU3YIOLUX 3Tarbl (POP-MUPOBAHUSI KOMIIETEHLUMH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. KsaHTOBas u onTuyeckast 3/eKTpoHUKa [Tekcr] : yueOHUK ajist By30B / A. H. TTuxtus. - M. :
Abpuc, 2012. - 656 c : wi. - Bubmmorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (Hanuuve B OUOIHOTEKE
TYCYP - 42 3k3.)
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2. BaegeHve B KBaHTOBYIO M OINTHUECKYIO 37€KTPOHUKY: YueOHoe mocobue / Bamkupos A. U.,
[Manpmapoe C. M. - 2012, 98 c. [OnekrtpoHHbli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/1578, cBOOGOHBIH.

4.2. lonosHMTe/IbHAA IMTEeparypa

1. MabiueB B.A. OCHOBbI KBaHTOBOM 3/IeKTPOHMKM U JIa3ePHOM TeXHUKH: Y4eOHOe mocobue
IU1s By30B. — M.: Beicimas mikosa, 2005. - 542 c. (Hanmnuve B 6ubmoreke TYCYP - 39 3k3.)

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

3. KpaHTOBas U onTUYecKas 3/eKTPOHHKA: YuebHoe mocobwue / IllanrunHa JI. U. - 2012. 303 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/713, cBoboHBIH.

4. KgaHTOBasi U onTUYeCKasi eKTPOHUKa : yueOHoe nocobue / A. C. llanrun ; PenepanbHoe
areHTCTBO 10 o0Opa3oBaHuio, TOMCKHMI TOCy/apCTBEHHBIN YHUBEPCUTET CHUCTEM YIIpaB/eHUus U
paauo3eKTpoHuKY, Kadenpa ¢usnueckoit snekTpoHukd. - Tomck : TYCYP, 2008. - 112 c. : un. -
bubmorp.: c. 112. -: bubmioreka TYCYP, (Hamuuue B 6ubmmoteke TYCYP - 39 3k3.)

4.3. Obsa3aTebHBbIE YUe0OHO-MeTOHYeCKHe Moco0ust
1. MWccnegoBanve OCHOBHBIX TapaMeTpPOB TMONYIIPOBOAHUKOBOTO Jja3epa: MeTtoanyeckue

yKa3aHWs K JlabopaTopHOW pabote pssi CTygeHTOB HampaiaeHud 210100.62 — OneKTpoHMKa U
HaHOS/IeKTPOHUKa, 222900.62 — HaHOTeXHO/JIOrMM U MHUKPOCHUCTeMHasi TexHUKa / bamkupoB A. WU.,
[Mlep6bura B. B. - 2014. 20 c¢. [OnektpoHHbIi pecypc] - Pexum  goctyna:

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

2. TlonynpOBOAHUKOBBIE [JETEKTOPbl ONTHUYECKOr0 W3/My4yeHus:: MeTonuueckue yKasaHUs K
naboparopHoi pabore s cTymeHTOB HampabieHud 210100.62 — 3neKTpoHMKa M HAHO3JIEKTPOHUKA,
222900.62 — HaHOTEeXHO/IOTUH U MUKPOCUCTeMHas TexHuKa / bamkupos A. ., Illepbuna B. B. - 2014.
17 c. [OnektponHsIit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3985, cBO6OHBIH.

3. Ormnpezenenue 371eKTPOONTUYECKUX [TApAMETPOB aHU30TPOITHBIX KPUCTA/VIOB: MeToguueckue

yKa3aHus K JiabopaTopHOii paboTre gy cTygeHToB HampasiaeHud 210100.62 — OneKTpoHWKa W
HaHOYJIeKTpoHUKa, 222900.62 — HaHoTexHO/MOTMM W MHUKPOCHCTeMHas TexHuka / bypumos H. U.,
[Manpgapoe C. M. - 2014. 18 «c. [OnektpoHHbli pecypc] - Pexum pgocryna:

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

4. KgaHTOBasi M OIlTAYeCKasi 3/IeKTPOHWKA: MeToiuueckue yKa3aHUsl 10 CaMOCTOSITe/TbHOU
pabore ans crymeHToB HampaBieHud 210100.62 — DyieKTpOHMKA M HaHO3/MeKTpOHWKa, 222900.62 —
HaHoTexHonorum 1 MUKpocucTeMHasi TexHuka / bamkupos A. U. - 2014. 20 c. [SnekTpoHHbIN pecypc] -
Pexxum poctyma: http://edu.tusur.ru/publications/3988, cBoOOAHBIIH.

5. KgaHTOBas 1 orTHUecKasi 3eKTPOHUKa: MeTofuyeckre yKa3aHus K MPAKTUYeCKUM 3aHITUSM
onst  crygeHtoB  HaripaBieHud 210100.62 — OsjieKTpOHMKAa M HAHOJIEKTPOHHMKa, 222900.62 -
HaHoTexHonorum U MUKpocucTemMHasi TexHuka / bamkupoB A. U. - 2014. 7 c. [Dn1eKTpoHHBIM pecypc] -
Pexxum poctyma: http://edu.tusur.ru/publications/3987, cBOOOAHBIA.

6. ®usnueckre OCHOBHI KBAHTOBOM M ONTHUECKOW 3JIEKTPOHUKHU: MeTonuyeckue yKas3aHUs K
npakTuueckum 3aHaTusM / langapoB C. M. - 2013. 31 c. [DnekTpoHHbIN pecypc] - Pexxum gocrtyma:
http://edu.tusur.ru/publications/3483, cBoOOAHBIT.

7. KBaHTOBas M OnTHUeCKasi 37IeKTPOHUKA : YUeOHO-MeToAruecKoe mocobue 1o MpaKkTHyeCKUM
3aHsaTusiM / IllanrmHa JI. W. - 2012, 228 c. [OnekTpoHHbili pecypc] - Pexum goctymna:
http://edu.tusur.ru/publications/714, cBoOOAHBIIA.
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