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PABOUAS TTPOTPAMMA YUEBHOU OV CHUTIJTMHBI
HenunenHas onTuka

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

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemectp: 8

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 8 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopartopHbie paboThbI 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 50 50 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 46 46 4acoB
6 CamocTosiTesibHas paboTa 58 58 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3aueT: 8 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 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
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
Ne

Pa3paboTumku:

Be/lyILMi 571eKTPOHUK Kad. OI1 bopoguu M. B.

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.

oIl [langapos C. M.
OKCIePThI:

nipodeccop kadenpa II1 TYCYP Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
(opMrpoBaHre Yy CTY[€HTOB INOHMMAaHHUs TEOPeTHUUeCKMX U (PU3NYECKHX OCHOB COBPEMEHHOM
HeJIMHeIHOM OINTHKH [JIsl TT0C/Ie[YIOIIero NCIo/Ib30BaHus 3TUX 3HAHWM 1pU pa3paboTKe, SKCIUTyaTaljiy,
VICC/Ie[J0BaHNH (PH3UUeCKUX CBOMCTB U TEXHUYECKHX XapaKTepUCTUK
3/IEMEHTOB U yCTPOWCTB HeJIMHeMHOM ONTUKU

1.2. 3agauM JUCIHUILIMHBI
— PpasBUTHE HaBBbIKOB IPOBEJeHUS] HAy4HbIX 3KCIIEPUMEHTOB C NPHMEHEHUEeM 3/IeMEHTOB U
YCTPOMCTB HeJTMHENHOW ONTUKU

2. Mecro pucuuninssl B crpykrype OITIOII

IMucturivHa «HemuHelHast ontuka» (b1.B.JIB.11.2) oTHocUTCs K 010Ky 1 (BapyaTHBHAs YacTh).

[MpefuiecTByOUMY  AUCLITIMHAMY,  (OPMUDYIOIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
clefyole AUCLUIUIMHBL B3anMozelcTBre ONTUYECKOrO M3/Iy4YeHHs C BellecTBoM, VIHTerpanbHas
ornThKa, KoMribloTepHOe MOJe/MpOBaHWe W TIPOEKTUPOBaHWS TMPHUOOPOB KBAaHTOBOW 3/IEKTPOHUKH,
KomrmbioTepHOe MofieTMpoBaHue W TIPOEKTUPOBaHUsI TIPUOOPOB ONTHUYECKOU 3/IeKTPOHUKH, MaremaTHKa,
Marepuanbl 371€KTPOHHOW TeXHUKW, PacrmpocTpaHeHHe Jia3epHbIX MYyYKOB, YpDaBHEHUS ONTO(U3MKHY,
dusuka.

[MocneayroMy AUCLMTITMHAMU SIBJISIFOTCS: .

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHHs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— [TIK-1 crocobGHOCTBIO CTPOUThH TMpocTelme (u3nueckrie W MaTeMaThyecKue MOZeTn
npubopoB, CXeM, YCTPOWCTB M YCTAaHOBOK 3/7€KTPOHUKM M HAHO3JeKTPOHHMKUA  Pa3/InYHOrO
(YHKLIMOHa/bHOTO Ha3HAaueHWsl, a TakXKe HCIO/b30BaTh CTaHJAPTHblE IPOrpaMMHbIe Cpe/CTBA HX
KOMITbIOTEPHOT'O MO/Ie/IMPOBaHusI;

— TIK-2 crocoOHOCThIO apryMeHTUPOBAaHHO BbIOMpAaTh U peajr30BbIBaTh HA TIPAKTHKe
3¢ peKTUBHYIO METOJVKY SKCIIEPUMEHTAbHOTO UCC/Ie[JOBaHUs TapaMeTpPOB U XapaKTePUCTHK TIPHUOOPOB,
CXeM, YCTPOMCTB M YCTAQHOBOK S/J€KTPOHMKHM U HAHO3JEKTPOHUKU Pa3/lMYHOrO (PyHKLMOHATBHOTO
Ha3HaveHUs;

B pesynbrare nsyyeHus JUCLMIVIMHBI CTYAEHT [O/DKEeH:

— 3HaTh OCHOBHbIE SIB/IEHUS W 3aKOHbI HeJIMHEMHON ONTHKW; MPUHLUIBI (YHKLIMOHUPOBaHUS
M3MepUTe/IbHOW arrapaTrypbl; MexaHHW3Mbl BOSHUKHOBEHUsI TOTPeLIHOCTeN Mpyu u3MepeHuH U o6paboTke
pe3y/bTaToB

— yMeTb UCMO/b30BaTb COBPEMEHHble MeTO/bl aHanvM3a [Jg pacuéra HeJIMHEeMHOro
B3aMMO/IEVICTBUSI U3/y4YeHHs] C BelleCTBOM; CTPOMTH IMpOCTeille (U3MUecKhue W MaremMaThyeckue
Mo/iesii TIpubopoB, CXeM, YCTPOWMCTB U yCTAHOBOK 3JIEKTPOHUKU W HAHO3/IeKTPOHUKU; TOAOUpaTh U
WCTIO/B30BATh JI/Is SKCIIepuMeHTa Heobxomumoe 000pyZi0BaHHe M MaTepuasbl; WCTI0/Ib30BaTh M3BECTHBIE
METOIUKH SKCIIeDUMEeHTA/IbHbIX WCCIe[oBaHUM B 00/IaCTM ONTHKW; DPAaCCUMTHIBATh TOTPELIHOCTH
M3MepeHHs] YW HaxXOAWTh CrOoCOObI yMEHBbIIEeHUs] TIOTPEeIIHOCTeH; OLeHWBaTh BBIYMCIWTETbHbIE
TIOTPEeIITHOCTU TTpU 00paboTKe pe3y/bTaToB

—  BJIafieTb TePMHUHOJIOTHEH, UCTI0Ib3yeMOM B HeJIMHeHMHOM ONTHKe; COBPEMEeHHbIMUA MeTOJaMU
aHa/M3a M pacyéTa HeJMHEMHOr0 B3aWMOJEMCTBUSI W3/Iy4YeHHUs C BeleCTBOM; MeTOZaMM aHalu3a
ONTUYECKUX U ONTUKO-(PU3MYeCKUX cxeM NprUOOpoB 1 Hab/H0jaeMbIX sIBJIEHHH; MeTOIMKaMU NTPOBeJeHus
JKCIIepUMEeHTa/bHbIX WU3MepeHul; NPOrpaMMHBIMUA CpeJCTBAaMM KOMIBIOTEPHOIO MOZe/IUpOBaHUS;
MeTOo/laMH OLIeHKH M yMeHbIIIeHus! TTOrpelIHoCTel; criocobamu npesicTaBaeHus prsnyeckoi MHbopMaLu
B MaTeMaTH4eCcKol U rpaduueckoii popme

4. O0beM ANCHMIIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLMIUIMHBI cocTaBysseT 3.0 3aueTHbIX eJWHMIILI U TIpe[CTaB/ieHa B
Tabmumne 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero yacos CemecTpsl
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8 cemecTtp

AynutopHblie 3aHATHSA (BCEro) 50 50
Jlekuym 20 20
[IpakTrueckue 3aHATHS 18 18
JIabopatopHble pabOThbI 12 12
M3 HUX B MHTepaKTUBHOU (popme 46 46
CamocTositenibHast paboTa (Bcero) 58 58
OdopmsieHre 0TYeTOB T10 J1TabopaTOpHBIM paboTam 18 18
ITpopaboTKa JIeKIMOHHOTO MaTepHasa 25 25
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMHUHapaM 15 15
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD U 108 108
3aueTHble EqvHULIBI 3.0 3.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBE/IeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

x = £
T ‘S a - v
S &, = 8z 2 £
= @ < = 5 5 3 2
Ha3BaHus pa3s/ieio JUCLUIUTAHbI g £ = 5 2 3 B g
= f 0§ Ep if
c | & | & 28| 58
5o O =
=" ks =
= )
8 cemecTtp
1 BBegenue 1 0 0 2 3 [TK-1, TIK-2
2 OO6I11e BOMPOCKHI HEJTUHENHOMW OMTHUKU 3 4 0 8 15 |IIK-1, TIK-2
3 Ipeobpa3oBaHKe YaCTOThI JTa3ePHOTO 4 6 8 20 38 |IIK-1, IIK-2
W3/TyueHus TIpYU B3aUMOZeCTBUY BOJIH B
OJJHOPOJHBIX HEJIMHEUHBIX Cpefjax
4 TIpeobpa3oBaHue YaCTOThI TIPU 2 2 0 6 10 |IIK-1, TIK-2
KBa3WCUHXPOHHOM B3auMO/IeiCTBUU
5 BeIHy)X/IeHHOe paccesiHUe CBeTa 2 0 0 3 5 [TK-1, TIK-2
6 HenuHeliHble SIBI€HUS B ONTHYE CKUX 3 0 0 3 6 IIK-1, I1K-2
BOJTHOBOZ,AX
7 Camo(oKyCUpOBKa U 3 6 4 13 26 |IIK-1, [IK-2
camo/ie(hOKyCUPOBKa CBETOBBIX MTyUKOB
8 O6paiijeHre BOTHOBOTO (PpOHTA U 2 0 0 3 5 [TK-1, TIK-2
JIpyrye HelIMHeHble SIBIeHUs
Wtoro 3a cemecTp 20 18 12 58 108
Ntoro 20 18 12 58 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.

Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

8 cemecTtp

1 Beenenue

Lenu u 3afjauy, pegmeT U coziepykaHue
Kypca. CoBpeMeHHOe COCTOsIHUe U
HayyHasi pobsieMaTKa HeJTMHeHOU
OITHKH.

—_

Ntoro

I1K-1, ITK-

2 OO6I11e BOMPOCHI HeJTUHEMHOMH
OMTHKH

HenvHeiiHast onsipy3anusi cpe/ibl pu
MTHOBEHHOM OTK/IMKe. OB61uii oAxos K
OTMCaHUIO HelTMHeHHbIX 3P PeKTOB
BTOPOTO MOPsiAKa. D/IeKTPOMarHUTHast
TeopUst HeJIMHeNHbIX 3QPeKTOB BTOPOTro
ropsiJiKa.

HToro

TIK-1, TTK-

3 IIpeobpa3oBaHe YACTOTHI
JIa3epHOT0 U3/TyUYeH st TIPU
B3aHMMO/I€HICTBHU BOJTH B OZIHOPOZHBIX
HeJIMHeHHBIX Cpejax

TeHepaliysi BOJTHBI CyMMapHOM YaCTOTBI
TIpY KOJUTMHEAPHOM B3aUMO/IeMICTBUM B
HUoOare siuTHs. ['eHepalysi BTOpOM
rapMOHUKHU. Pa30BbIli CHHXPOHU3M TIPH
reHepaliy BTOPOM TapMOHUKH.
TeHeparyist BTOPOY TapMOHUKH TTPU
Ha/muru 06paTHOTO
Bo3elcTBus.[TapameTprueckoe

ycunenue. [lapameTpuueckasi reHeparys.

Ntoro

[TK-1, ITK-

4 TIpeobpa3oBaHUe YaCTOTHI MTPU
KBa3MCHHXPOHHOM B3aUMOZeHCTBUU

KBa3ucuHXpoHHOe B3auMO/IeliCTBUE B
NepuoAnUYe CKUX HeJIMHeNHBIX
cTpykrypax. [leproguueckue
JIOMEHHbIeCTPYKTYPHI B
CerHeTo3/1eKTprKax. Metozpl
(hopMrpoBaHUsl MHAYLMPOBAaHHBIX
JIOMEHOB U peryJisipHbIX
JIOMEHHBIXCTPYKTYP.

HToro

TIK-1, TTK-

5 BeIHyXZIeHHOe paccesiHUe CBeTa

BeIHyX/1leHHOe KOMOWHALIOHHOE
paccesiHie. BeIHY)KJIeHHOe paccesiH/e
Manpensiirama-bpunitosHa.

Ntoro

[TK-1, ITK-

6 HesuHeliHble gB/IeHUA B
ONTHYECKUX BOTHOBO/IAX

BonHoBogHas reHepaiyisi BTOpou
rapMoHUKU. ['eHepaliyisi rapMOHUK Ha
MepUONYECKUX IOMEHHBIX CTPYKTypax
BONTHYECKUX BOTHOBOZAX.

TIK-1, TTK-
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HToro

7 CaMod0oKyCHpOBKa U
camo1e)OKyCHPOBKA CBETOBBIX
MyYKOB

PacrnipocTpaHeHue CBETOBBIX IMyYKOB U
CBETOBBIX UMITY/IbCOB B HeJIMHEMHOM
cpene. CamohoKyCHpOBKa
rcamozie(hOKyCHPOBKA CBETOBBIX ITyUKOB.
da30Basi CAMOMOZAY/ISALIVS ¥ KOMITPeCCUSI
CBETOBBIX UMITY/IbCOB.BpeMeHHbIe
ONTHUYECKHEe COTUTOHBI.
ITpocTpaHCTBeHHbIE ONITHYECKHe
conuToHbL. [IpocTpaHCTBeHHbIE
COJIUTOHBI BPoTOpe(PpaKTUBHBIX
KpHCTaslylaX U UX B3aUMO/efCTBUe

Htoro

ITK-1, ITK-

8 ObpaiieHue BOIHOBOTO (PpOHTA U
Jipyrye HeJlMHelHble sIBIeHUs

NuHamuueckast rosiorpadus u
oOparieHre BOHOBOTO ()pPOHTA.
Crioco6p1 0OparijeHust BOJTHOBOTO ()pOHTA
unpuMeHeHus. OniTHueckast
6ucrabunbHOCTh. HenmHelHbIH
unrepdepomerp Pabpu-Ilepo.

HToro

2

TK-1, TTK-

Wroro 3a cemecTp

20

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUII/IMHAPHBIE CBS3M C 00eCneunBalIUMH (PeAbIAYIMMHI)

4 o0ecrnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUITHHAMH

Pa3ziesibl JUCLIATIIMHBI U MEXXAUCIIUTUTMHAPHBIE CBSI3U C 00eCreunuBaromMu (TpeabIIyIuMU) 1

obecrieuriBaeMbIMH (T10C/IeAYIOIIMMHI) JUCLITIIMHAMMU TIpeiCTaB/eHbl B Tabsuile 5.3.

Tabsura 5.3 - Paszesnbl AUCITUTUTUHBI M MEX/IUCIIUTTAHAPHBIE CBSI3U

HaumeHoBaHWe AUCLIATIIMH

Ne pa3zenoB aHHOW AUCIUTUIUHBI, 711 KOTOPBIX HE0OXOAUMO

H3ydyeHue O6€CH€III/IBEII-OU_[I/IX 1 o0ecrieyrBaeMbIX JUCLUTT/IMH

1 2 3 4 5 6 7 8
[IpeniecTByroLLIME JUCLUATITUHBI
1 HMMO/ieliCTBHe OTNTHYeCKOT!
BzaumopgencTBre o eCKOro 4 + 4 4 + 4 4 4
W3/y4YeHUs C BeljeCTBOM
2 MlHTerpanbHasi ONTUKA + +
3 KomribroTepHoe
MO/le/TMpOBaHue U N N N N N
MIPOEKTUPOBaHKs IPUOOPOB
KBAaHTOBOM 3/71eKTPOHUKU
4 KommbrOTepHOE
MO/IeJIMPOBaHue U N N N N N
MPOEKTUPOBaHUs TPUOOPOB
ONTUYECKOU 37IeKTPOHUKHU
5 Maremartuka + + + + + + +
Marepua’ibl 3/1eKTPOHHOM
6 Marepuasbl 3/1eKTPOHHO + N 4 + N 4 N
TeXHUKU
7 PacnpocTpaHeH! HBIX
acrpocTpaHeHue Jiasep + N + + N + N
IyYKOB
8 YpaBHeHUs onTOPU3MKH + + + + + + + +
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9 dusrka + + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5.4 — CooTBeTCTBHE KOMITETEHLMH W BHJIOB 3aHSATHM, (QOPMHUDYeMbIX TpH HW3yueHUU
WCLIUTITMHBI
Bubl 3aHATHIM
x = =
= = S
= &= o O
= 3]
= T =) =%
=l ] =% ®
T oA 3
) = ) ) =
g = S 3 5 @®opMbI KOHTPOJIS
E e &5 L 5
= < o &
S = ) = o
N = 5 o
) o =
% ) 3,
9] O o
= = 2
O
IMK-1 + + + + Otuert 110 1ab0OpaTOPHOM
pabote, Ompoc Ha 3aHSTHUSIX,
3auer
ITK-2 + + + + Otuet 10 1abopaTopHOi
pabore, Orpoc Ha 3aHATHUSX,
3auer

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIuu 00yYeHHs
TexHO/MIOTUM MHTEePAKTUBHOTO OOyueHWs TpPH pa3HbIX (opMax 3aHATUN B uyacaxX IpUBeJEeHbI B

tabmuie 6.1

Tabsuia 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00y4YeHus TIPY pPa3HbIX opMax 3aHATHHN B yacax

NuTepakt
WHTepakTrBHbIE WHurepakTrBHbIE
MeTtoznbl WBHbIE Bcero
TIPaKTUUeCKHe 3aHATUS | J1abopaTopHbIe 3aHATHUS
JIeKLIAU
8 cemecTp

Pabota B koMaH e 4 4 8
PellieHne cuTyaljuoOHHBIX 6 6 12
3ajau

[Tpe3eHTaLmu c 8 8
WICII0/Tb30BaHUEM

MyJIETUMe/INA C

obCyXIeHreM

Mosroso# Wwtypm 4 4
WccnenoBaTenbCKuii 4 10 14
MeTO/,

WToro 3a cemecTp: 18 10 18 46
Ntoro 18 10 18 46

7. JIabopaTopHbie padoThI
HaumeHoBaHue 1abopaTopHBIX paboT nprBezieHO B Tabnwmie 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1abopaTopHbIX pabot

3 <]
& z S
Q S 5
Z 5
(<5}
Ha3Banus pa3enoB HaumeHoBaHuMe 1abopaTopHBIX paboT z - 2 &
] S E
S 8 =
2 ' O
= S
8 cemecTtp
3 IIpeobpa3oBaHye YaCTOTEI @®a30BbIii CHHXPOHHW3M IpY TeHepaLvu 4 IK-1, ITK-
J1a3epHOT0 U3/Ty4YeHUs IIPpU BTOPOM TAPMOHUKH JIa3ePHOTO U3/TyUeHHsI 2
B3aUMOZEeCTBUY BOJIH B OJHOPOJHBIX |B OZHOOCHBIX KpucTasiax. Yacts 1.
HeJTMHeMHBIX Cpefiax UccnenoBanne KpUBBIX YIIOBOTO
CMHXPOHH3Ma
@®a30BbIi CUHXPOHU3M MPY reHepaLyu 4
BTOpPOI TapMOHUKU JIa3epHOTO U3/TyUeHust
B OIHOOCHBIX KpUcTaiax. Yacts 2.
WccnenoBaHue KpUBBIX TeMIlepaTypHOTO
CUHXPOHH3Ma
Ntoro
7 CaMod0oKyCHpOBKa U AMIIMTYAHAS 371eEKTPOONTHYE CKast [TK-1, TIK-
camo/ie(hOKyCHpPOBKa CBETOBBIX MO/IY/ISILIUSL JTa3€PHOTO U3MyUYeHUst 2
TyHKoB Ntoro 4
Wtoro 3a cemecTp 12
8. IlpakTUyeckue 3aHATHA (CeMUHAPHI)
HanMeHoOBaHMe MpaKTHUeCKUX 3aHATHH (CEMHHApOB) MpUBeeHo B Tabuie 8.1.
Tabsuia 8. 1 — HaumeHoBaHHWe NTPaKTHYeCKUX 3aHSATHUN (CEMHUHAPOB)
) L s
I L =
g S =
HavMeHOBaHMe MpaKkTUueCKUX 3aHSATUN = > O
HasBanus pasgenos z = =
(cemuHapoB) 3 g g
= o=
2 o' O
= S
8 cemecTtp
2 OO6111e BOMPOCHI HeJTUHEMHOMH Henvnelinas nonsipyu3aiusi cpefibl pu 4 [TK-1, TIK-
OMTHKHU MIHOBEHHOM OTKJIUKE 2
Nroro 4
3 IIpeobpa3oBaHle YaCTOTHI ITpeoGpa3oBaHue YaCTOTHI JIA3epPHOTO ITK-1, TTK-
J1a3epHOT0 U3/Ty4YeHus Mpu W3/TyueHus TIpYU B3aUMOZEeCTBUU BOJIH B 2
B3aMMO/IeICTBUM BOJIH B OIHOPOAHBIX K OJHOPOAHBIX HEJTMHEMHBIX Cpefax.
HeJIMHeWHBIX cpejax Vtoro 6
4 TIpeobpa3oBaHye YaCTOThI MPU [Tpeobpa3oBaHue YaCTOThI TIPU 2 MK-1, ITK-
KBa3MCMHXPOHHOM B3aUMOJENCTBUM | KBa3UCUHXPOHHOM B3aUMO/eNCTBUN 2
Nroro 2
7 Camo(hOKyCHpOBKa U PacripocTpaHeHue CBeTOBBIX IIyUKOB B 6 ITK-1, ITK-
HenMHelHOM cpefie. CaM0o(OKyCHPOBKa 1 2

camo/ie(hOKyCHPOBKa CBETOBBIX
MyYKOB

camo/iehOKyCHPOBKa CBETOBBIX MTYUKOB.
[IpocTpaHCTBEHHbIE ONITUYECKHE
COJIUTOHBI
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HToro

Wroro 3a cemecTp

18

9. CamocrosiTesibHast padora
Bupl caMocCTosTe/TbHON PaboThI, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B

tabmuie 9.1.
Tabmura 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH
V) L =
= b
< s =
o [« Ba s
Buapl camocTosiTeIbHOM = > o
Ha3Banus paszenos s 7 = @opMBbI KOHTPOJIS
paboThbI g S
S g =
=Y 9 9
= S
8 cemecTtp
1 Beegenue [TpopaboTKa /eKLIMOHHOTO 2 |IIK-1, Ornpoc Ha 3aHATUAX
Marepuasa [1K-2
Ntoro
2 OO6I11Hie BOTIPOCHI ITogroroBka K 4 |TIK-1, Onpoc Ha 3aHATUAX
HeJTMHEeWHOU ONTHKHU [paKTUYe CKUM 3aHATUSAM, ITK-2
ceMHHapam
ITpopaboTKa /IeKLIMOHHOTO 4
Marepuasa
Ntoro
3 Ipeobpa3oBanue [ToaroroBka K [TK-1, Ornpoc Ha 3aHATUSIX,
YaCTOThI JIa3€PHOT0 MpaKkTUYye CKUM 3aHATUSM, [1K-2 Ortuet 1o 1abopaTopHO
W3/1y4YeHUs TIpU ceMHHapam pabore
B3aKMMO/IeiCTBUM BOJIH B
3aMMOAENC O7IE ITpopaboTKa JIeKIMOHHOTO 4
OJJHOPOJHBIX HEJIMHEUHBIX
AAHOPOA Marepuasa
cpezax
OdopmiieHre 0TUETOB TI0 6
nabopaTopHbIM paboTam
OdopmreHue O0TUETOB T10 6
naboparopHbIM paboTam
Ntoro 20
4 TIpeobpa3oBaHue ITogroroBka K 3 IK-1, Onpoc Ha 3aHATUAX
YaCTOTHI TIPU MPaKTUYEeCKUM 3aHATUSIM, [1K-2
KBa3WCUHXPOHHOM ceMHHapam
B3aUMO/IeiCTBUM
3anumozenc ITpopaboTKa JIeKIIMOHHOTO 3
Marepuasa
Ntoro
5 BeiHyXZIeHHOe [TpopaboTKa eKIIMOHHOTO [TK-1, Ornpoc Ha 3aHATUSAX
paccesiHue CBeTa marepuasa [1K-2
Ntoro
6 HenmuHeliHble siBieHus B | [IpopaboTKa JeKI[MOHHOTO IK-1, Onpoc Ha 3aHATUAX
OINTUYEeCKUX BOJHOBOJAX |Marepuana [1K-2
HToro 3
7 Camo(oKyCUpOBKa U [Togroroeka K [K-1, Ornpoc Ha 3aHATUSIX,
camofie0KyCHpOBKa TpaKTUYe CKUM 3aHATUSM, [1K-2 Ortuet 110 1abopaTopHOU
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CBETOBBIX MyYKOB ceMuHapam pabore
[TpopaboTKa /IeKLIMOHHOTO 3
Marepuasna
OdopmneHne 0TUETOB 10 6
nabopaTtopHbIM paboTam
Ntoro 13
8 O6parienue BosiHOBOrO | I[IpopaboTKa JIEKIIMOHHOTO 3 |IIK-1, Ornpoc Ha 3aHATUSIX
¢poHTa u 1pyrue Marepuasa [MK-2
HeJIMHelHbIe sB/IeHUs Vitoro 3
Wtoro 3a cemecTp 58
Ntoro 58

10. KypcoBas pa6oTa (nmpoeKr)
He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/bHbIe OLEHKH /I 3/IeMEeHTOB KOHTPOJIsl
Tabsura 11.1 — BasutbHbIe OLIEHKH [I7Is 37IEMEHTOB KOHTPOJIS

o . MakcrmanbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT ¢ | 6an 3a mepuof,
JleTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasna ceMectpa | Mexay 1KT u 2KT
KOHel| cemecTpa
8 cemecTtp
Onpoc Ha 3aHATHSIX 18 18 8 44
Ortuert o ysabopaTopHO 28 28 56
pabote
Ntoro Mmakcumym 3a 46 46 8 100
TIepUoz,
Hapacraroiym utorom 46 92 100 100

11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU

Baniel Ha 1aTy KOHTPOIBHOM TOUKH OrneHka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% mo 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMMaabHOW CyMMBbI OasioB Ha aary KT 3
2

< 60% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIUOHHYIO U MEXAYHAPOAHYIO OI[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije

11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,
Oruenka (I'OC) YUWTBIBAaeT yCIeLIHO CaHHbIN Ouenka (ECTS)
JK3aMeH
5 (0T/IMYHO) (3aUTEHO) 90 - 100 A (oTruHO)
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85 -89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D ( )
OBJIETBOPUTEILHO
3¢ Y ) 65 - 69 4 P
7IOB/IETBOPUTENBHO) (3aUTEHO
y P 60 - 64 E (mocpezncTBeHHO)
2 (HeyROB/IETEOPUTEILHO) (He Hwxe 60 6asioB F (HeyzmoBieTBOpUTEJILHO)

3aUTEeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTEparypa

1. BBegenue B HelMWHEHWHYIO OMNTHKY: YuebHoe mocobue / IllanmapoB C. M. - 2012. 41 c.
[DnekTponHbIii pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/2059, mata obGparreHust:
13.02.2017.

2. OcHOBBI (hM3MUECKOM 1 KBAHTOBOM ONTHKM: YuebHoe nocobue / Illanpapos B. M. - 2012. 197
c. [Onekrponnbiii pecypc] - Pexxum pocrtyma: http://edu.tusur.ru/publications/750, mara obGpaiteHus:
13.02.2017.

3. ®oropedpaktrBHbie 3hGhEKTHI B 37IEKTPOONTHYECKHUX KpPHCTalIaxX : YueOHoe Tocobue /
[MangapoB B. M., Maugens A. E., Illangapo C. M., Bypumor H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1553, mara obpamenusi: 13.02.2017.

12.2. lonosiHMTe/IbHAA IMTeparypa
1. WndopmaimonHas ontuka / Ilox pen. H.H. EbtuxeeBa. YuebHoe mocobue — M.,
W3parensctBo MOU, 2000. - 516 ¢ (Hanmure B 6ubmmoreke TYCYP - 19 3k3.)
2. Tluxtua A.H. OnTvueckas U KBaHTOBas 37IeKTPOHUKA. YueOHUK s BY3oB.- M.: Beiciias
mkosa, 2001. — 574 c. (Hanuuue B 6ubmmoteke TYCYP - 150 3k3.)
3. TlpuksazsHas HenMHelHas onTyka: yuebHoe rmocobue / IT. T1. Teiiko. — Tomck: TYCYP, 2007.
— 109 c. (Hamuue B 6ubmioreke TYCYP - 83 3k3.)

12.3 YuebOHo-MeTOgMUYECKHE IT10CO0HS

12.3.1. O6s3arebHbIE YUeOHO-MeTO[HUECKHE T0Co0Hs

1. AwmmumiTyaHas 371eKTPOOINTHYecKass MOZAY/SALMS J1a3epHOro U3nydyeHUs: MeToauueckue
yKa3aHus K JlabopaTopHoi pabore mo Kypcam "HemuHeiiHass ontuka" u "KorepeHTHas onTWKa U
ronorpadusi” ans crygeHToB HarmpaBiaeHut 200700 "dortonuka u onTtouH(opmatuka" u 210100
"OnekTpoHrKa M HaHO3/eKTpoHUKA" / llanmapos C. M., BypumoB H. U. - 2014. 19 c. [DneKTpoHHBIHA
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/4103, mara obpaijenusi: 13.02.2017.

2. ®a30Bbli CUMHXPOHM3M TIpU TeHepaldd BTOPOM TapMOHUKHM Jla3eDHOTO H3/Iy4yeHUsT B
OZJHOOCHBIX KpUCTa/iax : MeTofnueckue ykaszaHus K jabopatopHoii pabore / [llanzapos C. M., Bopoaux
M. B. - 2012. 21 c. [DnexTpoHHbIi pecypc] - Pexxum gocryna: http://edu.tusur.ru/publications/1893, nata
obpamenusi: 13.02.2017.

3. Hemunueinas ontvka: MeTtoanueckre ykKasaHMsi K IPakKTMYeCKMM 3aHATUAM U 110
camMoCTOsTe/IbHOM pabore s cryfeHToB HampapieHusi 200700 "d®oroHuka u ornrouH(opmaruka' /
[lanpgapoe C. M. - 2014. 33 c. [DnekrpoHHeld pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/4109, nata obparenus: 13.02.2017.

12.3.2 YueOHO-MeToANMYECKHE TTOCO0UA /1A JIUI] C OTPAHHYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOANUECKHE MaTepHasbl ISl CAaMOCTOSITe/TbHOM U ayJUTOPHOUM paboThl 00yUaromuxcs
W3 YKC/ia UHBAJU/IOB TIPeNOCTaB/SIOTCA B JopMax, aJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUATHS UH(pOpMaI[UH.

JI/1s1 UL ¢ HapyUIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B IleyaTHOW (hopMe yBeIMYeHHBbIM LIPUPTOM.

JI/Is1 UL ¢ HapylLIeHUsIMHU CTyXa:

- B (hopMe 3/1eKTPOHHOTO J0KYMEHTa;
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- B IeyaTHOM (popme.

JIist d1 ¢ HapylIeHUsIMHM OTNOPHO-/BUraTe/IbHOI0 anfapara:
- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH)OPMAIMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NMporpaMMHoe ofecrieueHue

1. Ob6pasoBarensHbiii mopran TYCYP - pgna mpoBefeHusi 1aboOpaTOpPHBIX, TPaKTUYeCKUX
3aHSITUM U CaMOCTOSITe/TbHON paboThl

2. Bubmoreka TYCYP - gs camocTosTebHOM paboThl

3. TlIporpammHoe obecrieuenre: Microsoft PowerPoint v aHanoru - fijist TpoBeJeHUs JIeKL

4. TlporpammHoe obecrieueHrie: oUCHBIE TIAKeThbl, MaTeMaTHUeCKre TakKeThl - /s 00paboTKu
JIJAHHBIX U MOJITOTOBKM OTUETOB T10 1abopaTopHbIM paboTam

13. Marepua/jibHO-TeXHHYECKOe obecrieyeHue JUCIUNIHHbI
13.1. O6mue TpeOoBaHNA K MaTepHaTbHO-TEXHUYECKOMY 00eCIedeHHI0 AU CLUTITHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecreyeHue /Jisi IEKIMOHHBIX 3aHATUH
[Onsi mpoBefeHUs] 3aHATUM JIEKLMOHHOTO THIA, TeKYIlero KOHTPOIS U TPOMEXYTOUHOMU
aTTeCTallid WUCIIONb3yeTcsl yuyeOHasi ayAMTOPHs, C KOJMYECTBOM II0CA/IOUHBIX MecT He MeHee 40,
obopy/ioBaHHast [OCKOM, CTaHJapTHOW YyueOHOW Mebenblo; 00OpyZOBaHWe i TIPe3eHTalUi T10
JIeKIIMOHHBIM pa3ziesiaM JUCLIMTUTAHBL: SKpaH, mpoekTop, [TK (HoyTOyK)

13.1.2. MaTepua/ibHO-TeXHHYeCKoe o0ecriedeHue /il NPaKTHYeCKUX 3aHATHI
YuebHasi ayauTOpusi C KOJMUYECTBOM IIOCAZIOUHbIX MeCT He MeHee 25, cTaH/apTHas yueOHas
Me0eJib, 10CKa.

13.1.3. Marepua/ibHO-TeEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT
Ons  mpoBeleHust 1abOpPaTOPHBIX  3aHSATHUM  WCTONb3yeTcs  yueOHO-MCCIiefoBaTebCKUe
naboparopuy, pacnonokeHHble 110 azpecy 634034, Tomckast obnacts, . Tomck, BepmvanHa yava, 1. 74,
1 stax, aya. 110 u 111. CocraB obopyznoBaHusi: YuebHass Mebesb; 3KCIiepUMeHTaTbHO-U3MepUTeTbHbIe
YCTaHOBKH

13.1.4. MaTepua/ibHO-TEXHHYeCKOe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[To >KenmaHWIO CTY[EHTOB [/l CaMOCTOSATE/NbHOM paboThl HCronb3yeTcs yueOHasi ayuTopHs
(KOMIIBIOTEpHBIN KJacC), pacrnojiokeHHasi no agpecy 634034, r. Tomck, yn. BepmmnHuHa, 47, 5 3Tax,
ayn.511. CocraB obopygoBaHusi: yuebHasi MebOesib; KOMITbIOTephI Kiiacca He Hibke [IDBM INTEL Pentium
1.5I'Ty. - 15 wTt; kommbioTepsl mopkmtoueHbl K ceti MHTEPHET wu obecneunBaroT AocTynm B
3JIEKTPOHHYI0 MH(OPMaIMOHHO-00pa30BaTe/ibHyI0 CPely YHUBepCHTeTa.

13.2. Marepua/IbHO-TeXHUUYECKOe of0ecrieueHune JUCIUTUTHHBI JIJIsl JIUI C OTPAaHHYeHHBIMHU
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue quUCHUTIIMHBI ujaMu ¢ OB3 oCyliecTBIsS€TCS C UCIIOB30BaHUEM CPeJICTB 00ydeHust
00I11ero U CrelUaabHOTO Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO WCIO/Ib30BaHUe
3BYKOYCH/IMBAlOLLlel anmaparypbl, MYJbTUMEAUNHBIX CPEeACTB W JPYrMX TeXHUUeCKHUX CpeZCTB
nipreMa/miepesiaui yueOHoH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HapyIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbI OOyYeHWsl /s CTYAEHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOMN
CUCTeMbl. YueOHasi ay[JUTOpPHUs, B KOTOPOM 00yuaroTCsl CTyleHThbl C HapyllleHHeM cjiyxXa, o0opyaoBaHa
KOMIBIOTEDHOW TEeXHUKOM, ay[JJUOTEXHUKOW, BUAEOTEXHUKOW, SJIeKTPOHHOW [OCKOW, MY/IbTUMEOUNHOMN
CUCTEMOIA.

[Mpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSAMH T[IpeyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la7leHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlaliZia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTnunTesiel /s y/la/leHHOTO TTPOCMOTpa.

[Tpu oOyuyeHHH CTY[EHTOB C HApyILIeHUSIMH ONMOPHO-BUraTe/IbHOrO ammapara HCTOb3yHTCsS
aZlbTepHAaTHBHBIE YCTPOMCTBa BBOJA MH(MOpPMAIMK U Apyrve TeXHUUYecKrhe CpeJCTBa TpHeMa/Triepejau
yueOHOM MHGOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylIeHWsMUA OTMOPHO-ABUraTebHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBATJHOCTBIO.
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14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OHJ, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIlel, TIPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii iporpaMMe.

14.2 TpeooBaHus K (POH/Y OLIEHOUHBIX CPE/ICTB /J/IfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH

3/10POBbsI

[nst CTyIeHTOB C WHBaJMAHOCTBIO MPeAYCMOTPEHBI [OIMOJIHUTeIbHbIE OLIeHOUHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tab6/mia 14 — JlonoTHUTE/IbHBIE CPECTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHI0

Kareropuu ctymeHToB

Bubl 0TIO/HUTENBHBIX OLJeHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHUIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTy,
KOHTDOJIbHBIE PaOOThI

[Tpeumyl1ieCTBEHHO TMCbMEHHast
TpoBepKa

C HapyluieHusIMHU
3peHus

CobeceioBaHe TI0 BOTIPOCaM K 3aueTy,
OTIPOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe pab0ThI, BOTIPOCHI K
3a4eTy

[TpenMy11ieCTBEHHO AUCTAHI[MOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecCTbl, NMCbMEHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocsi Ha MOMEHT TPOBEPKU

14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPEe/ICTB, 8 UMEHHO:

B IeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/JaHus! BCIYX;
Tipe/ioCTaB/IeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBAJIMJHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHL. [/1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouenypa OrjeHMBAHUS pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T0 [JUCLIMTUIMHE TpelyCMaTphBaeT
npefjoCcTaB/ieHre uHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

ﬂflﬂ JINIY C HAPYII€HUAMMH 3PEHUA:

B (hopMe 3TeKTPOHHOTO [JOKYMEHTa;
B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Jins MIy ¢ HapyImIeHUsIMM cJTyXa:

B (hopMe 3/IEKTPOHHOTO /JOKYMEHTa;
B TeuatHo (opme.

Jinisi Iu1 ¢ HapyLIeHUsIMYM ONOPHO-ABUraTe/IbHOI0 anmnapara:
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- B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

[Tpu HeoOXOAUMOCTH AJisi 0OYUAKOIIMXCS C UHBAIMAHOCTBIO MPOLeypa OLeHWBaHUSI Pe3y/IbTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJILKO 3TArloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
HenuHelHasa onTUKa
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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

peasTM30BbIBaTh Ha MpakTHKe 3(P(eKTHBHYO
METOVKY IKCTIePUMEeHTATbHOTO UCCIeA0BAHKS
rapaMeTpOB U XapaKTepUCTHK TIPUO0OPOB, CXeM,
YCTPOWCTB U YCTaHOBOK 3JIEKTPOHUKH U
HAHOJIeKTPOHUKH Pa3TMYHOTO
(bYHKI[MOHATBHOTO Ha3HAUeHMUsI

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

IK-1 CTIOCOOHOCTBIO CTPOUTD TTPOCTEHIITHE L o/mkeH 3HaTh OCHOBHBIE SIBJIEHUS U
¢busnyeckure ¥ MaTeMaTUueCKHe MOZeIH 3aKOHbI HETMHeWHOUM OMTUKU; TIPUHLIUTIBI
rpubOopOB, CXeM, YCTPONCTB U YCTaHOBOK (YHKLMOHMPOBAHUS U3MepHUTeTbHOU
3JIEKTPOHUKU Y HAHO3/IEKTPOHUKU Pa3/IMYHOrO | amnmaparyphbl; MeXaHU3Mbl BO3HUKHOBEHUS
(YHKIIMOHATbHOTO Ha3HAUeHUs, a TakKe MOTPELLHOCTeN MPU U3MEePeHNH 1
WCTI0/Th30BaTh CTaHAAPTHBIE POTPAMMHBIE 00paboTke pe3y/bTaToB ;
CpefCTBa UX KOMITbIOTEPHOTO MOZe/TMpoBanusi | [lo/bkeH yMeTb MCI0/Ib30BaTh

[K-2 CrIOCOBHOCTEI0 apryMeHTHPOBAHHO BBIOHpaTh 1 | “OoP S MEHHBIE METOABI aHA/IM3a AT

pacuéTa HeJTMHeNWHOT0 B3aUMO/eHCTBYS
W3/Ty4YeHHsl C Bel|eCTBOM; CTPOUTh
rpocTeiiive Gpusnueckue u
MaremMaThdecKre MoJiesid PUO0pOB, CXeM,
YCTPOMNCTB U YCTaHOBOK 3JIEKTPOHUKU U
HAHO3/IeKTPOHUKU; TIO0UPATh U
WCTI0/Ib30BaTh AJIs1 SKCIIepUMeHTa
HeoOxozMoe obopyznoBaHue U
MaTepuasbl; UCII0/Ib30BaTh U3BECTHHIE
METOZAMKH SKCTIepUMeHTaTbHbIX
WCC/ieIoBaHUM B 00/1aCTH OTTHKHY;
PacCUUTHIBATh MOTPEIITHOCTH U3MepeHuUs U
HaXOAUTh CII0COOBI yMeHbIIIeHUS
MOTPeLIHOCTEeM; OLIeHUBATh
BBIUNCJIUTE/IbHBIE TIOTPEIIHOCTH TIPU
00paboTKe pe3y/bTaToB;

[omkeH BnajieTh TEPMUHOIOTHEH,
VICII0/Tb3yeMOM B HeJIMHeNHOW ONTHKe;
COBpeMeHHBbIMU MeTOJJaMU aHaJli3a U
pacyérta HeJIMHeHOTO B3aMMO/elCTBUS
W3/Ty4YeHHsi C BellleCTBOM; MeTO/IlaMHt
aHaJIM3a ONTUUeCKUX U OITHKO-
bu3MUeCKUX cxem MpUOOPOB U
HaOJTI0/jaeMbIX SIBJIEHH; METOJUKAMHU
TIPOBe/IeHUsT SKCTIepUMEHTaTbHbBIX
V3MepeHUt; MPorpaMMHBIMU Cpe/iCTBaMHU
KOMITBFOTEPHOTO MO/IeTUPOBaHMUS;
MeTOZIaMU OLIeHKH U YMeHbIIIeHHsI
TOTPeIHOCTeH; criocobamu
Tripe/icTaB/ieHus (hr3rueckoi nHpopmalu
B MaTeMaTHuueCcKou U rpaduueckout popme;

OO11e XapaKTepUCTHKH Tl0Ka3areneld U KpUTepueB
NipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKU TOKa3aTe/iel U KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHMIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u

3HaThb

Ymets

Bnagets
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KpUTEpUr

OTtmuHo (Beicokuit | Obnazaet dakTrueckumu | O6saiaeT Juara3oHOM KoHTposnupyet paborty,

YPOBEHbB) Y TeopeTHYe CKUMH NPaKTUUECKUX YMEHUM, | [IPOBOAMUT OLIEHKY,
3HaHWSIMU B TIpefiesiax TpeOyeMbIX /I/Is1 pa3BUTHSI | COBEPIIEHCTBYET JeHCTBUS
M3y4aeMou 006/1acTH C TBOPUYECKHUX peIeHUH, paboThI
MMOHMMaHWEM TDaHMI] abcTparupoBaHus
TIPUMEHUMO CTH ripobsiemMm

Xopoiiio (6a3oBbiii | 3HaeT ¢akThl, TPUHLUITEL, | Ob1asaeT Ararna3oHOM bepeT oTBeTCTBEHHOCTh 3a

YPOBEHB) TIPOLIeCCHI, 00IIe NPaKTUYeCKUX YMEHUH, | 3aBeplieHue 3aJa4 B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX ZJIsl pellieHnsT | UCC/IeI0BaHuUH,
r3yuaemoil obsactu oTipe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE

ob6macTy uccieoBaHuUs TIOBe/IeHHE K
o0cTosITENTHCTBAM B
peliieHUH ipobieM

YnosnerBoputenbH | Ob6mazaer 6a30BbIMU Ob6mnagaeT OCHOBHBIMHU PabotaeT npu npsimom

0 (TIoporoBbIi 00IMMY 3HAHUSMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOeHUH

YPOBEHB) [IJ1s1 BBITIOJTHEHUST TIPOCTBIX

3ajau

2 Pea/3anusi KOMIeTeHIIUH

2.1 Kommnerennus ITK-1
[TK-1: criocoOHOCTBIO CTPOUTH MpOCTelive Gu3ndeckre ¥ MaTeMaTUdeCcKre MoZeu MprubopoB,
CXeM, YCTPOMCTB U YCTaHOBOK D3/7€KTPOHMKM WM HAHO3/eKTPOHUKU Pa3/MYHOrO (YHKLIMOHATBHOIO
HasHaueHWsl, a TakXe MWCIIO/Nb30BaTh CTaHJapTHble IpOrpaMMHbIe CpPefCTBa MX KOMIIBIOTEPHOI'O
MO/le/IMPOBaHMUs.
st popmMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TANoB. DTarnbl JOPMUPOBAHUS
KOMITeTEHLIMM, TpUMEHsieMble /Ui 3TOr0 BUJbl 3aHATUM U HCIIOJb3yeMble CpPeACTBa OLeHWUBAHUS

npe/icTaB/ieHbl B Taburie 3.
OPMHUPOBaHUs1 KOMIIETEHLIMU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHUS

Tabmuia 3 — Srarbl

OIITUKHU

aHanu3a Jj1s pacuéta
HeJIMHeMHOTO
B3aUMO/IeHCTBUS
W3/TyueHusi C BellleCTBOM;
CTPOUTH MPOCTeMIIIre
bu3nueckue 1
MareMaTUueCcKrie Moiesn
npubOpOB, CXeM,
YCTPOKWCTB U yCTaHOBOK
3/IEKTPOHUKU U
HaHO3JIeKTPOHUKU

CocraB 3HaTb YmeTb Bnagets
CopeprxkaHue OCHOBHBIE SIB/IEHHUS U VICITI0/Tb30BaTh TePMHHOJIOTHEH,
3TaroB 3aKOHbI HeJIMHEWUHOU COBpPEMEHHbIe MeTObI WCII0/Ib3yeMOU B

HeJTMHeMHOHN ONTHKe;
MeTOZlaMU aHan3a
ONTHUYECKUX U ONITUKO-
¢bur3nueCcKUx cxem
niprubOpOB U
Ha0JTI0/1aeMBbIX SIBJIEHHH;
MPOrPaMMHBLIMU
CpeACcTBaMU
KOMITbIOTEPHOTO
MO/IeTUPOBAHUS

Bunp! 3aHATHI

* VHTepakTHUBHbIE
TIpakTUYeCKUe 3aHATHS;
* VHTepakTuBHbIE
nabopaTopHbIe 3aHSTHS;
* VHTepakTuBHbIE
JIeKLIWY;

* IIpakTrueckue
3aHATUS;

* lIHTepakTUBHbIE
TpakTUYeCKHUe 3aHATHUS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* VIHTepakKTHBHbIE
JIeKL[1Y;

* [IpakTuueckue
3aHATHS;

* VIHTepaKkTUBHbIE
MpaKTUYeCKHUe 3aHSATHS;
* VHTepakTHBHbIE
nabopaTopHbIe 3aHSITHS;
* JlaboparopHble
paboThr;

* (CamocTosTenbHas
paborta;
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* JlaboparopHbie
paboTHI;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* JlabopaTtopHble
paboThI;

* Jlekuuuy;

* CamocrosiTe/ibHast
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* Otyet no
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;
* 3auerT;

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* 3aueT;

* Otyet no
naboparopHoii pabore;
* 3auert;

(DOPMYJ'II/IPOBK& ToKaszaTrenei u KpHUTEpHUEB OLI€eHWBAHUA ,ELEIHHOﬁ KOMITIeTeEHIIMM TIpHBEIE€HA B

Tabure 4.
Tabnuiia 4 — IToka3aTesiM M KpUTEPUU OL[eHMBAHMsI KOMIIETeHI[MH Ha 3Tarax

CocraB 3HaTb YmeTb Bnagetb
OtmuHo * CTYJEHT aHa/Iu3UpyeT * CTYyAEeHT * TepMHHOJIOTHEH,
(BLICOKUI YPOBEHB) | CBA3U MEXKIY CaMOCTOSATE/ILHO HCII0/Tb3YeMOii B

Pa3/TUYHBIMU TIOHATUSIMU
HeJTMHeMHON OITUKUY;

* CTY[EeHT Npe/CTaB/iseT
CTI0COOBI ¥ pe3y/IbTaThl
WCTI0/Tb30BaHUsI
Pa3MUHBIX (HH3UUeCKUX
Moziesier HelTMHeHHbIX
TIPOL[eCCOB;

BBIOMPAeT U UCTIOJb3YeT
ONTHUMAaJIbHBIM METO/,
aHa/M3a HeJTMHeMHOro
B3aUMO/IeHCTBHS
W3/TyueHUsi C Bell[eCTBOM
TIPUMEHUTEeTEHO K
3ajjaue;

* CTY[EeHT

HeJTMHeMHON ONTHKe;;
* CaMOCTOSITe/IbHO
BbIOMPAeT ¥ KOPPEKTHO
MIpUMeHsIeT
ONTUMAa/IbHbIe METObI
aHasiM3a ONTHUUeCKUX U
OTITHKO-(U3NUe CKUX
cxeM TpuOOpOB U

OITHKH,;
* CTY[EeHT AaeT

W3BECTHBIE METO/IbI
a”asIM3a HeJIMHeMHOro

* CTYy/EeHT CaMOCTOSITE/TEHO CTPOUT | HabJIrofiaeMbIX sIB/IEHUH;
MaTeMaTHh4ecKu MOZeJIn I1pOoLjeCCoB, * CaMOCTOSTe/IbHO
000CHOBBIBAET BBIOOP JIeXKalUX B OCHOBE BBIOMpAET ¥ KOPPEKTHO
MeTO/Ia U I/IaH peleHusi | NPUOOPOB U yCTPONCTB UCIIO/Ib3yeT
3ajau; ONITHYECKOU HeobXo1MbIe
3/IeKTPOHUKY; MporpamMMHbIe CpefiCTBa
KOMITbHOTEPHOT'O
MO/le/IMPOBaHMS;
Xopow1o (6a30BbIii | ¢ CTyZeHT IOHUMAeT * CTY[EeHT KOPpPeKTHO * BiajeeT
YPOBEHb) CBSI3U MEXIY TIpUMeHseT U3BeCTHbIe TepPMUHOJIOTHEH,
pas/IMYHbIMU MOHATHUAMM | MeTOZbl aHa/Iu3a WCI0/Tb3yeMOM B
He/IMHEeMHOM OITHUKY, HE/TMHEeMHOT0 HeJIMHEeMHOH OIITHUKE;;
* CTYAEHT umeet B3aUMOJeHCTBUS * KOPPEKTHO IIpuMeHseT
rpeacTas/ieHHe O HU3/TydeHHs1 C BEI[eCTBOM; | pas/iMuHble METOAbI
(hr3rueCcKUX MOJesax * CTY[EeHT KOPPeKTHO aHaJysa ONTUYeCKUX U
HeJIMHEHHBIX NIPOLeCCOB; | HCIO/b3yeT OTITHKO-(PU3NUe CKUX
* CTYAEeHT CylecCTByroie Moaein cxeM HpI/I60pOB 141
apryMeHTUpYeT BbIOOD ONTUYECKUX [POL[eCCOB HabJTr01aeMbIX SIB/IEHUH;
MeTOo/a pelleHus 3a4auy; | /A aHa/IM3a * KOPPEKTHO HCIO/Ib3YET
COCTaBJISeT I/1aH (YyHKL[MOHMPOBaHUS Heo0XoIuMbIe
pellleHus 3a/auy; YCTPOWCTEB OINTHYECKOH IporpaMMHbIe CpeJiCTBa
* CTy[eHT rpajguuecky S/IEKTPOHUKY; KOMITbIOT€PHOI'0
V/UTFOCTPUPYET 3ajauy; MOZIe/IUPOBaHUS;
YIOBNETBOPUTE/IbH | * CTY[EHT JaeT * CTY[EHT C * BiajeeT
0 (TIOpOroBbIi onpeneieHHs OCHOBHBIX | He3HAaUUTeJbHbIMH TepPMUHOJIOTHEH,
YPOBEHb) TIOHSATUN HeTMHeHOU OLITHOKaMH IMPUMEHSIET WCII0/Tb3yeMOM B

HeJIMHEeMHOH OIITHUKE;;
* C He3HAUUTEIbHBIMHA
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OICaHWe OCHOBHBIX
TIPOLIeCCOB, SIBJIEHUI
HeJTMHeMHON OITUKUY;

* CTYZIeHT 3HaeT
OCHOBHbIE METO/IbI
pellieHUs] TUTIOBBIX 3a/]au;

B3aUMO/IeHCTBHS
W3/TyueHusl C BeIleCTBOM,
Y yMeeT KOPPeKTHUPOBATh
CBOO paboty npu
oOGHapy>XeHHUH
yKa3aHHBIX OILIMOOK;

* CTYZeHT C
He3HaUUTeTbHbIMU
OIIMOKaMH UCIIO/Tb3YeT
CyILIeCTBYIOII[HEe MOJIe/TH
OTNITUYECKHX MPOLIeCCOB
[T aHa/TM3a
(YyHKIIMOHHUPOBAHUS
YCTPOMCTB ONTHUYECKOMH
3/IeKTPOHUKH U CTIOCO0eH
WCTIPABJIATh OIIMOKHU TPU
oOHapy’keHUY;

OLIMOKaMH MPUMEHSIET
M3BECTHBIE METO/IbI
aHa/IM3a ONTHUECKUX U
OTITHUKO-(U3UUe CKUX
cxeM TpuOOpOB H
Ha0J/TI0IaeMbIX SIBJIEHUM;
* HCIOJIb3yeT U3BECTHBIE
MpOrpaMMHbIe CPe/iCTBa
KOMITBIOTEPHOTO
MO/IeTUPOBAHUS IS
pelleHNsT CTaHAapPTHBIX
3a71au;

[TK-2:

CII0COOHOCTBIO

2.2 Kommnetrenuus ITK-2

apryMeHTHMPOBaHHO

BLIOMpATH

N peaiM30BbIBATL HA

MpaKTUKe

3(1)(1)EKTI/IBHYI-O METOAUKY SKCIIEPUMEHTA/IBHOI'O UCC/IEA0BAHUA MMAPAMETPOB U XdPAKTEPUCTUK HPI/I6OPOB,
cxeMm, YCTPOﬁCTB N YCTAHOBOK 3JIEKTPOHHMKKW W HAHO3JIEKTPOHUKH Pd3/IMUHOIO (byHKI_[I/IOHaJH)HOFO

Had3Hd4YeHMUs.

[nist bopMUpoBaHUsT KOMITeTEHIIMK HEO0OX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIEeTeHLIUM, TNpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJib3yeMble Cpe/CTBAa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTaribl HOPMUPOBAHMS KOMIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHMS

OTITHKH; TIPUHLIUTIBI
(YHKIMOHHUPOBaHHSI
H3MepUTeTbHON
anraparypbl; MEXaHU3MbI
BO3HUKHOBEHUSI
TIOTPEITHOCTeH TIpU
M3MepeHuH U 00paboTKe
pe3y/ibTaToB

9KCIIepUMEeHTa
HeoOxoarMoe
obopyoBaHye 1
MaTepHaJibl; UCII0/Ib30BaTh
W3BECTHbIE METOAUKU
9KCITEPUMEHTA/IbHBIX
HCC/IeIOBAHUM B 00/1aCTH
OTTHKH; PaCCUUTHIBATh
TIOTPEITHOCTH U3MepeHust
Y HaXOUTh CIIOCOOBI
YMeHbIIIeHUST
MOTPeLHOCTel;
OL|eHMBaTh
BbIUHC/TUTE/IbHBIE
TIOTPEITHOCTH TIpU
00paboTke pe3y/nbTaToB

CocraB 3HaThb Y™meTb Bnagets
CopneprkaHue OCHOBHBbIE SIB/IEHUS U nozbupark u TePMHUHOJIOTHEH,
3TaroB 3aKOHbI HeJIMHEWMHOMU WCII0/1b30BaTh /151 WCI0/Ib3yeMOU B

HeJTMHeMHOH! ONTHKE;
MeTOAMKaMU TPOBe/IeHus
9KCITePUMEHTA/IbHBIX
V3MepeHUit; MeTojaMu
OLIEHKH W YMEHBIIIeHHsT
MOTpeLLHOCTel;
cniocobamu
Tipe/|CTaB/IeHHUsI
dbusnueckoit nH(Gopmaluu
B MaTeMaTH4eCKol 1
rpaduyeckoi popme;

Buapbl 3aHaTHiA

* VHTepaKkTHUBHbIE
TpaKTHUYeCKUe 3aHsTHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHSI;
* VIHTepaKkTUBHbIE
JIeKLIUY;

* [lpakTueckue

* lIHTepakTUBHbIE
MpaKTUYeCKUe 3aHSITHS;
* lIHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* UHTepakTHBHbBIE
JIeKLINY;

* [lpakTuueckue

* VIHTepakTUBHbIE
TpaKTUUYeCKUe 3aHsATHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
paboThI;

* CamocTodTenbHas
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3aHSITHS;
* JlaboparopHbie
paboThI;

* Jlekumu;

¢ CamocTosiTe/bHast
pabora;

3aHSITHS;
* JlabopaTopHbie
paboThI;

* Jlekumu;

* CamocrosTenbHas
pabora;

paborta;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* Otyet no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHsX;
e 3auerT;

* Ortuer no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* 3auer;

¢ OrtyeT 110
nabopatopHoii pabore;
* 3auerT;

@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpHBeJleHa B

Tabmumiie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets
Ot1nmyHO

(BBICOKMI YPOBEHB)

* CTYJeHT 3HaeT
TIPUHITUTIB
(byHKLIMOHUPOBaHUS
V3MepUTEeIbHOU
anmapaTypbl, ee pabounii
Jvaras3oH 1
OrpaHUueHwUs;

* CTYJeHT 3HaeT
MeXaHU3MbI
BO3HHUKHOBEHHUSI
TIOTPeIIHOCTel TIpU
M3MepeHUH 1 00paboTke
pe3yJ/bTaToB;

* CTYHeHT 3HaeT
METOAMKHN YMeHbIIIeHHs
TIOTPEIITHOCTeN Kak Mpu
W3MEepPEeHUH, TaK U MPU
006paboTKe pe3ysbTaToB ;
* CTY[EHT 3HaeT
OCHOBHBIE SIB/IEHUS U
3aKOHbI HEJITMHEUHOU
OTITHKH, TIOHUMaeT CBSI3b
MEXy HUMH,
CaMOCTOSITe/IHO
aHa/IU3UPyeT TIPOLeCChI
HeJTMHEeWHOTOo
B3aMO/IeliCTBUS
W3/Ty4YeHHsi C BeI|eCTBOM;

* CTYJEeHT ymeeT
CaMOCTOSITE/TEHO
KOPPEKTHO PaCCUMTHIBATh
TIOTPEeLTHOCTH,
BO3HHUKAIOII[HEe TIPU
M3MepeHuH 1 0OpaboTke
pe3y/IbTaToB, HAXOAUTh
Croco0bl yMEHbBIIIEHUS
TIOTPeIITHOCTel;

* CTYZIEHT CIIoCco0eH
CaMOCTOSITE/TEHO
1ozi0Mpark u
WCII0/Ib30BaTh JIIsI
JKCIIepUMeHTa
Heo0xoarMoe
obopyoBaHue U
MarepHualIbl;

* CTY[EeHT yMeeT
BBIOMpATh U
WCITI0/Th30BaTh
ONTHUMA/IbHbIE METOAVKU
9KCIIePUMEHTA/TbHBIX
HCCJle/JOBaHUM;

* CTYIeHT BlajeeT
TePMUHOJIOTHUEN,
WCII0/Tb3yeMOM B
HeJIMHEeMHOM OITHKe;

* CTYIeHT BajeeT
METO/]JaMH OIIeHKU U
YMeHbIIIeHUSsT
MOTpelHOCTel;

* CTY[eHT B/afieeT
criocobamu
TIpe/iCTaB/IeHUsT
(dbusmyeckoi
vHopmMaLry B
MaTeMaTuueCcKou U
rpaduueckoii popme;

* CTY[eHT Bajeer
METOIUKaMH TPOBe/IeHUS
9KCITePUMEHTA/IbHBIX
n3MepeHui, 00paboTKM 1
aHasiM3a pe3y/bTaToB, a
TaKXe CriocobeH
CaMOCTOSITe/TEHO
pa3pabarbiBaTh METOAUKH
HCCIIe/IOBaHMS,
00paboTKH pe3y/bTaToB;

Xopotiio (6a30BbIii
YPOBEHb)

* CTY[eHT 3HaeT
TIPUHLUTIBI
(YHKLIMOHUPOBaHUS
13MepUTeTbHOM
arraparypbl, ee pabounii
JMara3oH 1
orpaHUueHUs;

* CTYJeHT 3HaeT
MeXaHU3MbI

* CTY[EeHT ymeeT
CaMOCTOSTE/TEHO
KOPPEKTHO PaCCUMTHIBATh
TIOTPELTHOCTH,
BO3HHUKAIOII[1e TTPU
v3MepeHUH 1 06paboTke
pe3y/bTaToB,;

* CTyZIEHT CIIoCco0eH
CaMOCTOATE/IbHO

* CTY/[IeHT B/ajeeT
TepPMUHOJIOTUEH,
WICII0/Ib3yeMOM B
HeJTMHeMHOU OITUKE;
* CTY[eHT Bajeer
MeTOZIaMU OLIeHKHU
TIOTPEeITHOCTeH;

* CTY/[IeHT B/ajieeT
criocobamu
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BO3HMKHOBEHHS
TIOTPeIHOCTeN Mpu
v3MepeHUH 1 06paboTKe
pe3y/bTaToB;

* CTY[EeHT 3HaeT
OCHOBHbIE SIBJICHUS U
3aKOHbI HeJTMHEeMHO
OIITUKH, [IOHUMAET CBS3b
MeXy HUMU;

ro0upaTh 1
WCII0/Ib30BaTh JIJIs1
9KCIIePUMEHTa
Heobxoaumoe
obopygoBaHue U
MaTepuabl;

* CTYJEHT yMeeT
HCTI0/Ib30BaTh U3BECTHbBIE
METOTUK!
9KCIePUMEHTaTbHbIX
HCCJle/JOBaHUM;

ripe/iCTaB/IeHuUst
¢busnyeckoit
vH(opmaluu B
MareMaTrhyeckou 1
rpaduyeckoit popme;

* CTY[eHT BlajeeT
MeTO/IMKaMH TNpPOBeJleHus
9KCITePUMEHTA/TbHBIX
n3MepeHui U 06paboTKU
pe3y/bTaToB;

YnoBneTBopUTeIbH
o0 (TIoporoBbii
YPOBEHD)

* CTY/IeHT 3HaeT
TIPUHLIATIBI
(yHKIIMOHMPOBaHKs
V3MepUTEeIbHOU
anmaparypbl;

* CTYZIeHT 3HaeT
OCHOBHBbI€ SIB/IEHUS U
3aKOHbI HEJITMHEUHOU
OTITHKU;

* CTyJeHT ymeeT
TI0/Tb30BaThCSI
CTIPABOYHOM
JIUTepaTypou;

* CTyZEHT CriocobeH
nozi0Mpars u
WCTIO/Ib30BAaTh JIJIs
JKCIIepUMeHTa
HeobxoauMoe
obopyj0BaHue U
Marepuarbl;

* CTyJeHT yMeeT
WCII0/Th30BaTh U3BECTHBIE
METO/TUKU
JKCIIepPUMEHTa/TbHBIX
HCCJIe/JOBaHMIA,

* CTY[IeHT B/lajeeT
TePMUHOJIOTUEH,
WCII0JTb3yeMOM B
HeJTMHeMHOM ONTHKe,

* CTY[IeHT BlajeeT
CTaH/IapTHBIMU
MpPOrpaMMHBIMU
Cpe/iCTBaMHU [I/isi
CO3/laHHsI OTUETOB,
Tipe3eHTaLuly;

* CTY[eHT BlajeeT
MeTOAUKAMHU MPOBe/|eHUsT
9KCTIepUMeHTaTbHbIX
M3MepeHui U 00paboTKH
pe3y/bTaToB;

AedaTe/JIbHOCTH,

XapaKTepU3yHOIIUX  ITallbl

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA
51 peanvi3aliu BbIllleTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBble KOHTPOJIbHBIE
3aflaHuUsI WK WHble MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKW 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrPaMMBbI, B CIEAYIOIIEM COCTaBe.

3.1 3auéT

— Henunelinas nossipusaius cpebl IpY MCHOBEHHOM OTKJ/IMKE
— OO6umii moAxoz K OMyrcaHuI0 HeJTMHeHHBIX 3()(eKToB BTOPOTo MopsijiKa

— O/eKTpOMarHuTHasi Teopusl HeJIMHeHbIX 3(p(heKTOB BTOPOro nopsijjKa

— T'eHeparusi BO/THBI CyMMapHO# YaCTOTHI PY KOJIJTMHEAPHOM B3aUMOZEHCTBUM B HUOOATe JTUTHS
— Teneparusi BTOpOil TapMOHUKH
— @as30Bblii CUHXPOHU3M IpU IeHepaLiy BTOPOX FapMOHUKHU
— TeHepanusi BTOpPOI rapMOHMKY TIPH HAJIMUYMU 0OPAaTHOTO BO3JeMCTBUS
— Ilapamerpuueckoe ycuneHue
— IlapameTpuueckasi reHepaLus
— KBa3ncMHXpOHHOE B3aUMOZelCTBYE B NTepUOJUUeCKUX HelTMHeHHbIX CTPYKTypax
— Ilepuopnueckue JOMeHHbIe CTPYKTYPbI B CETHETO/IEKTPUKAax
— Mertozb! popMHUpOBaHUS MHAYLIMPOBAHHBIX JOMEHOB U Pery/IsiPHBIX IOMEHHBIX CTPYKTYP
— BoIHYyXJeHHOe KOMOMHAI[MIOHHOE paccesiHhe

— BeiHyXeHHOe paccesHye ManzenbiiTaMma-bpunitosna
— BonHoBogHas reHepaiyisi BTOpoii FapMOHUKHU

— TeHeparusi rapMOHHMK Ha MepUoinYeCcKUX JIOMEeHHBIX CTPYKTYPaX B ONMTUUECKHUX BOJTHOBO/AX
— PacnipocTpaHeHyre CBeTOBBIX ITyUKOB M CBETOBBIX UMITY/IbCOB B HEJIMHEMHOM cpefie

— CamookycrpoBKa 1 caMoie(pOKyCHpOBKa CBETOBBIX MYYKOB
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— @a30Basi CaMOMOZY/ISLIVSA U KOMIIPECCHSI CBETOBBIX UMITY/IbCOB

— BpeMeHHbIe ONTUUeCKHe COMUTOHBI

— TlpocTpaHCTBeHHbIE ONTHUECKHEe COMUTOHBI

— IlpocTpaHcTBeHHbIE COMUTOHBI B (DOTOPePaKTUBHBIX KPUCTA//IaX U UX B3aUMO/eHCTBHE
— [TwHamuueckas roiorpadus 1 obpaijeHre BOJTHOBOTO (poHTa

— Crnoco06bl oOpaltieHus1 BOJTHOBOTO ()POHTA U TIPUMEHEHHST

— Onrtrueckast 6UCTaOMILHOCTD

— Henunelinsnii naTepdepometp Pabpu-Ilepo

3.2 TemMbI ONIPOCOB HA 3aHATHUAX
— HenuHeliHasi nonsipu3alys cpefibl IpU MTHOBEHHOM OTKJ/IMKe
— OO6umii moAxoz K OMyrcaHuI0 HeJTMHeHHBIX 3()(eKTOB BTOPOTo MopsiJika
— DOneKTpoOMarHuTHasi Teopys HeJTMHeNWHbIX 3(peKTOB BTOPOro rmopsizika
— TeHepaiusi BOJTHBI CyMMapHOM YaCTOThI TIPY KOJIJTAHEAPHOM B3aMMO/IeHCTBUM B HUOOATe JTUTHS
— T'eneparusi BTOpOil TapMOHUKH
— @a30BbIii CHHXPOHU3M TPU IeHepaLyy BTOPO TapMOHUKHU
— Tenepaiusi BTOpOM TapMOHUKH TTPY HA/TMUMK 00pPaTHOTO BO3JeMCTBHUS
— Ilapamerpuueckoe ycuieHve
— [Ilapametpuyeckasi reHepalys
— KBa3sucuHXpoHHOe B3aUMO/IeliCTBYE B IepUOJUUeCKUX HeJTMHEWHBIX CTPYKTypax
— Ilepuoanueckue JoMeHHbIe CTPYKTYPhl B CETHETO3/IEKTPUKaX
— Mertopb! popMHUpOBaHUS MHAYLIMPOBAHHBIX JOMEHOB U Pery/IsiPHBIX IOMEHHBIX CTPYKTYD
— BbIHYXJeHHOe KOMOMHALMOHHOE pacCesHue
— BeIHyXeHHOe paccesHye ManesnbiiTama-bpunitossa
— BonHoBogHas reHepalyiss BTOpOU rapMOHUKHU
— TeHeparusi rapMOHHMK Ha MepuoinyeCcKUX JOMEeHHBIX CTPYKTYPaX B ONMTUUECKHUX BOJTHOBOZAX
— PacrnipoctpaHeHue CBeTOBBIX MYyUYKOB M CBETOBBIX UMITY/IbCOB B HeJTMHEMHOM cpefie
— CamodoKycrpoBKa U camo/ie)OKyCHUPOBKA CBETOBBIX IMMyUYKOB
— da3oBasi CaMOMO/Y/ISILIVSL M KOMITPeCCHsl CBETOBBIX UMITY/TbCOB
— BpeMeHHbIe onTHUYECKHE COTUTOHBI
— TlpocTpaHCTBeHHbIE ONTHUECKHE COMUTOHBI
— IlpocTpaHCcTBeHHbIe COMUTOHBI B (h0TOpe(PaKTUBHBIX KPUCTA/LIAX U UX B3aUMO/IeMCTBHe
— [wnHamuueckas roiorpadus 1 obpaiijeHre BOJTHOBOTO (poHTa
— Crnoco0bl oOpalljeH|s: BOTHOBOTO ()pOHTA U TIPUMEHEHUSI
— Onrtuueckast GUCTaOUILHOCTD
— Henuneiinsiii unteppepomerp Pabpu-Ilepo

3.3 Tembl 1ab0paTOPHBIX PadoT
— @a30BbId CUMHXPOHM3M TIpU TeHepalMd BTOPOM TapMOHUKW JIa3epHOTO M3/IyueHUs B
OJHOOCHBIX KprcTasuiax. Yacte 1. MccnemoBaHye KPUBBIX YIVIOBOIO CUHXPOHM3MaA
— @a30BbId CUMHXPOHM3M TIpU TeHepalMd BTOPOM TapMOHUKW JIa3epHOTO M3/IyueHUs B
OJHOOCHBIX KprcTasuiax. Yacte 2. MccnemoBaHue KPUBBIX TeMIlepaTypHOrO0 CUHXPOHK3Ma
— AMIuMTyiHas 3/IeKTPOOITUYeCKass MOAY/ISLMSA Jla3ePHOT0 U3/TyUYeHUs]

4 MeTtognueckye MaTepHaJsibl
Inst obecrieueHusi mporiecca oOyueHHs U pellieHus 3afiau 00y4yeHUs! UCIIONb3YIOTCS CIeAyHoIre
MaTepuarlbl:
— MeToAUYecKue Marepuasbl, OrMpefessitolue TMpOoLeJypbl OLIEHWBaHUSl 3HAHWN, YMeHUH,
HaBLIKOB U (WIM) OMbITa [AeSATeTbHOCTU, XapaKTePU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UTeparypa
1. BBegeHue B HelMWHEHWHYIO OMNTHKY: YuebHoe mocobue / IllanmapoB C. M. - 2012. 41 c.
[DnekTponHbIii pecypc] - Pexkum goctymna: http://edu.tusur.ru/publications/2059, cBo60JHBIT.

CornacosaHa Ha noptane Ne 15237 22



2. OcHoBBI (hM3MUECKOM 1 KBAHTOBOU ONTHKH: YuebHoe nocobue / Illanpapos B. M. - 2012. 197
C. [DnekTponHHbIH pecypc] - PexkuMm poctyma: http://edu.tusur.ru/publications/750, cBO6OAHBIM.

3. ®oropedpaxTrBHble 3()(eKTHI B 3/EKTPOONTHUECKMX KpUCTa/Iax : YdeOHoe mocobue /
[TanpapoB B. M., Mangens A. E., lllangapo C. M., bypumoB H. U. - 2012. 244 c. [SneKTpOHHbIN
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/1553, cBoOO0HBIT.

4.2. lonosHMTe/IbHAA IMTEeparypa
1. WndopmaimonHas ontuka / Ilox pen. H.H. EbruxeeBa. YuebHoe mocobue — M.,
W3parensctBo MOU, 2000. - 516 ¢ (Hanmure B 6ubmmoreke TYCYP - 19 3k3.)
2. Tluxtua A.H. OnTrueckas U KBaHTOBasl 37IeKTPOHUKA. YueOHUK s BY3oB.- M.: Beiciias
mkosa, 2001. — 574 c. (Hanuuue B 6ubmoteke TYCYP - 150 3k3.)
3. TlpuksazsHas HelvHelHas onTyka: yuebHoe rmocobue / IT. T1. Teiiko. — Tomck: TYCYP, 2007.
— 109 c. (Hamuue B 6ubmioreke TYCYP - 83 3K3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYEeCKHe MoCco0ust

1. AwmmMTyaHas 37eKTPOOINTHYecKass MOAY/SLMS Ja3epHOro U3My4yeHUs: MeToauueckue
yKa3aHus K JlabopaTopHoi pabote mo Kypcam "HemuHeiiHas ontuka" u "KorepeHTHas OmnTHKa U
ronorpadusi” ans crygeHToB HarmpaBneHud 200700 "dortoHuka u onTtouHdopmatuka' u 210100
"OnekTpoHrKa M HaHO3/eKTpoHUKA" / llanmapos C. M., BypumoB H. U. - 2014. 19 c. [D5neKTpoHHbIHA
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/4103, cBo60gHBIH.

2. ®a30BbIii CUHXPOHWU3M TIpDU TeHepalid BTOPOM TapMOHUKM Jla3epDHOTO U3/yueHusi B
OZJHOOCHBIX KPHUCTa/IIaX : MeToquuecKre yka3aHus K jlabopaTtopHoii pabore / [Tlanmapos C. M., Bopogun
M. B. - 2012. 21 c. [OnekrpoHHbii pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/1893,
CBOOOHBIM.

3. HenuneiiHas onTuka: MeToAuueckre yKa3aHUsi K TIPAaKTUUECKUM 3aHATUSM U 110
CaMOCTOSITe/IbHOM pabore s crymeHToB HampaieHuss 200700 "doroHuka u ornronH(opmaruka' /
[MMangapos C. M. - 2014. 33 c. [DnektponHwiii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/4109, cBoOOAHBIT.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. Ob6pasoBarensHbiii mopran TYCYP - gna mpoBefeHusi 1aboOpaTOpPHBIX, TPaKTUYeCKUX
3aHSITUM U CaMOCTOSITe/TbHON paboThl
2. Bubmuoreka TYCYP - g camocTosTebHOM paboThl
3. TlIporpammHoe obecrieuenue: Microsoft PowerPoint v aHanoru - fijist TpoBeAeHUs JIeKL
4. TlporpammHoe obecrieueHrie: OopUCHBIE TIAKeThbl, MaTeMaTHUeCcKre TakKeThl - /s 00paboTKu
JIJAHHBIX U MOJITOTOBKM OTUETOB 110 1abopaTopHbIM paboTam
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