MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
TeopeTnueckue 0CHOBbI KOHCTPYMPOBAHHA M HaJ€&XHOCTH Pafl03/1IeKTPOHHBIX CPEACTB

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

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagnenHocts (mpo¢uib): KoHCTpyHpoBaHue U TEXHO/10TUsl HAHO3/IEKTPOHHBIX CPe/iCTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadezpa: KYJIP, Kadegpa KoHCTpyHpPOBaHHUSA y3/10B U /ieTajiell pa/ju03/1eKTPOHHOM anmnaparyphbl
Kypc: 3

Cemectp: 5

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Buzipl yueOHO ieATeNbHOCTU 5 cemectp Bcero EqviHnnpl
Jlekuym 36 36 YacoB
[IpakTryeckue 3aHATHS 36 36 4yacoB
JIabopaTopHble 3aHSTHS 20 20 4yacoB
Bcero ayauTOpHBIX 3aHATUM 92 92 4yacoB
V3 HUX B MHTepaKTUBHOU (hopme 16 16 4yacoB
CamocrosiTenbHasi paboTa 52 52 4yacoB
Bcero (6e3 3k3ameHa) 144 144 4yacoB
[ToaroroBka 1 caua sK3aMeHa 36 36 4yacoB
OO0111ast TPYI0EMKOCTD 180 180 YacoB
5.0 5.0 3.E

OK3ameH: 5 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 6/2016 ot « 3 » 11 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:
JoueHT Kad. KUITP OszepkuH /1. B.

3aBeayromumii obecreunBarolei Kad.
KUTIP Kapabau B. M.

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

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

KyaPp Jlommnos A. T.
OKCIePThI:

ripodeccop kadenpa KUITP Macanos E. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbto mnpernofiaBaHvisi [UCLAIUIMHBL  SIB/ISIETCS  O3HAKOMJIEHWE CTYZEeHTOB C OCHOBHBIMH
TIOJIO’KEHUSIMM  TeOPUM  HAJIeXKHOCTU PaIMO3/IeKTPOHHOM armapaTtypbl W MeTofaMu  obecrieueHUst
Ha/le>KHOCTH.

1.2. 3agauy JUCIMIIIAHBI
— OcHoBHasl 3ajJjaua TeOpPUU HAJ|@XKHOCTH COCTOUT B BBISIBJIEHWH M MaTeMaThuyeCKOM OIMMCAHUM
TAaKOrO 3aKOHA pacCrpefiesieHHs, KOTOPbIM OTpa)kal Obl C BBICOKOM CTENeHbI0 JI0CTOBEPHOCTH
00BEKTUBHYIO JIeMCTBUTE/TLHOCTE.

2. MecTo puciuiuiebl B cTpyKType OITIOII
OucomrivHa «TeopeTnueckue OCHOBBI KOHCTPYHWPOBAaHUS U HaJEXHOCTU PaZiMOIEKTPOHHBIX
cpeactB» (B1.B.0O/].6) oTHOCUTCS K G/10Ky 1 (BapuaTHBHasi UacThb).
[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HauvajbHble 3HAaHUS, SIBISIOTCSA
c/efyrolye JUCLUIIMHBL: TeopeTnyeckre 0CHOBbI TEXHOIOTUU Pai03/IeKTPOHHBIX CPEJICTB.
[TocnenyromymMy AUCHUATIIMHAMY SIBJISTIOTCS: .

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIIUIL/THHBI

[potiecc u3yueHus AUCLIUTIIMHBI HarlpaB/ieH Ha ()OpMUpOBaHWe C/IeIYIOIIUX KOMITeTeHLIUM:

— TIK-5 TOTOBHOCTBIO OCYIECTB/IATH COOpP M aHA/MU3 HWCXOAHBIX [JAHHBIX I pacuéra o
TPOEKTUPOBAHUS JleTasield, y3/1I0B U MOAYJ/el 37IeKTPOHHBIX CPe/CTB;

B pe3synbraTte usyueHus JUCLUATUIMHBI CTYE€HT JO/DKeH:

— 3HATb OCHOBHbIE TIOJIOKEHUSI TEOPUU HAJEXHOCTH [Ji1 TIPOBEleHUs WCIbITAaHUA U
orpezie/ieHUsT  pabOTOCITOCOOHOCTH  YCTAaHOBJEHHOTO,  3KCIUTyaTUPYeMOTO U PEMOHTHPYEMOTO
/7IEKTPOHHOTO  CPe/ICTBA; HEKOTOpble MeTOAbl UCC/Ie[JOBaHWM, TNPOEKTUPOBaHUS U MPOBeAeHUs
SKCTIepUMEeHTabHBIX paboT /151 00BeKTOB MpodeCcCUOHATBHONW AeSTebHOCTH C TOUKH 3PEHHs TeOPHUH
HaJ|eXKHOCTH.

—  yMeTb IPOBOJIUTEL 3/IeMeHTapHble WH)KeHEPHbIe pacueThl, HeOOXOAUMbIe B JabHEUIIeM JIst
OCYLL[eCTBJ/IEHUSI TEXHUYECKOTO KOHTPOJISI M YIIpaB/ieHuUsl KaueCTBOM U3/, TPOAYKLIUU U yCIIYT;

— BJaieTh HaBblKAMH CXEMOTEXHUUYECKOTO MOJe/IUPOBaHMs i1 pa3paboTKu 000O6IIEeHHBIX
BapMAHTOB PelleHus TIPOo0/IeMbl, aHa/i3a 3TUX BapUAHTOB, POTHO3UPOBAHUS TTOC/IeZICTBUM, HAXOXKEHUS
KOMIPOMUCCHBIX pelleHU.

4. O0beM AMCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaB/sseT 5.0 3aueTHbIX eJUHMIIBI W TIpe[CTaB/ieHa B
Tabmumie 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Busl yue6HOM AesSTeTbHOCTH Bcero uacos CemecTpsbl

5 cemecCTp
AynutopHblie 3aHSTHS (BCEro) 92 92
Jlexuuu 36 36
[IpakTyeckue 3aHATUSA 36 36
JlabopaTtopHbie 3aHATHUS 20 20
W3 HUX B UHTepaKTUBHOU (opme 16 16
CamocTosiTenibHast paboTa (Bcero) 52 52
OdopmiieHre 0TUETOB 10 J1JabopaTOpHbIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 9 9
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 27 27
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Bcero (6e3 3k3ameHa) 144 144
[ToaroroBka 1 craua sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 180 180
3aueTtHble Eavnnipbl TpygoeMKoCTH 5.0 5.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jensl JAUCHUILIHHLI K BU/IbI 3aHATHH
Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.

Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM

. H =
= = )
z 8 S
o o = o T s =
s i o e o9 2=
= = 3 5 T = S =
= 5 L
Ne Ha3Banus pa3zgenoB JUCLIUTIUHBI v 5 = 5 o @ S5
= 2 2 5 80 = E
= IS) o u oM o 2
E =B B m X © 9
X o o e g X
3, \s! S
= 2 | A
O
1 | OCHOBHBIE TIOHAITHS U OTIpe/ie/IeHUs 4 0 0 1 5 [TK-5
TeOPUU HaJIe)KHOCTHU
2 | Bujsl 06b€KTOB, BUJbI COCTOSTHUI 4 0 0 1 5 IIK-5
00BbEKTOB 1 XapaKTePUCTHUKHU COCTOSTHUM
00BEKTOB
3 |KomnuecTBeHHble XapaKTepUCTUKU 4 12 0 10 26 ITK-5
Ha/J|e)KHOCTH
4 | Hexoropble Ba)KHbIe [/Is1 TEOPUU 4 4 0 4 12 ITK-5
Ha/|e)KHOCTH 3aKOHbI pacripeie/leHust
C/Ty4YaliHbIX BeJIMUMH
5 |BbiOOp HOMEHK/IATYPhI TIOKa3aTe/iei 4 0 0 1 5 [1IK-5
Ha/leXKHOCTH U 3aJlaHre TpeOoBaHUI 110
HaJle)XHOCTHU
6 |PacueT HafieXkKHOCTH T10 BHe3alHbIM 4 16 0 13 33 IIK-5
OTKa3aM
7 |HapmexXHOCTh pe3epBUPOBaHHBIX CUCTEM 4 0 4 12 ITK-5
8 |HcribiTaHUs Ha HaZle)KHOCTh 8 19 [1K-5
9 |CratucTuueckue XxapakTepyuCTUKU 0 12 11 27 ITK-5
Ha/Ie>KHOCTH YCTPOMCTB B YC/IOBUSIX
WCIBITaHWM U 3KCILTyaTalyun
Utoro 36 36 20 52 144
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Cogep>kaHuye pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zesioB AUCLUTUIUH (TI0 JIEKI[HsIM)
g 2
E 4 =
S &3
CopeprkaHyve pas/iesioB JUCLIAILIVMHBI 110 = > T
HasBaHus pasjesnos ACP pasa AHEH S o &
JIEKLIUSIM g S L
S8 g =
~ o 2
= S
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5 cemecTp

1 OcHOBHBIE ITOHATHA U OIIpe/ie/IeHus
TeOpUU HaZleXKHOCTH

[TonsTue HagexxHocTU. CBOMCTRa,
XapaKTepPU3YIOIIHe Ha/leXK-HOCTh:
0e30TKa3HOCTb, /I0/IFOBEUHOCTD,
PEMOHTONPHUTOJHOCTh, COXPaHSEMOCTb.

Ntoro

[TIK-5

2 Buzibl 00bEKTOB, BU/IBI COCTOSTHUM
00bEKTOB 1 XapaKTePUCTHKHU
COCTOSTHUM 00BEKTOB

[ToHsITHSI BOCCTAHOB/IEHHS], TEXHUUYECKOTO
00C/Ty)KUBaHUSL ¥ PeMOHTA.
BoccranaBnuBaemsblie U
HEBOCCTaHaB/TUBaeMble, 00C/Ty)KIBaeMble
1 HeoOC/Ty)KBaeMble, PEMOHTHPYeMbIe U
HEpeMOHTHDPYeMble 0OBEKTHI.

HToro

[IK-5

3 KonnuecTBeHHbIe XapaKTePUCTUKU
HaJ©>XKHOCTU

IToka3zarenu 6e3oTka3HocTH. Habop
rokasaresieli 6e30TKa3HOCTH [ijIst
pa3/InYHbIX BUIOB 00beKTOB. [ToKa3arenn
0€e30TKa3HOCTH HEBOCCTAHAB/IMBAEMbBIX
1563 (17178

Ntoro

[IK-5

4 HekoTopble Ba)KHbIe [/I1 TEOPUU
Ha/|e)KHOCTH 3aKOHbI pacripeie/ieHust
CJTy4YalHbIX BeJIMUMH

Pacrnipepenenue Ilyaccona. HopmanbHoe
pacnpesienieH’e Bpe-MeHU 0e30TKa3HOM
paboThI 1Y TIOCTETeHHBIX 0TKa3ax.

HToro

[IK-5

5 BeIOOp HOMEHK/IAaTyphI ITOKa3aresei
Ha/IeXKHOCTH U 3aJlaHue TpeOoBaHUIM
T10 HaJIe)KHOCTU

Bb160p HOMEHK/IaTyphI ITOKa3aTesen
Ha/Ie)KHOCTH.

Ntoro

[TIK-5

6 PacueT HaJ1e>KHOCTH 110 BHE3ATHBIM
OTKasaM

HopmypoBaHue 3HaueHui BeJIMUMH
BepoATHOCTH 6e30TKa3HOU paboTh! U
VMHTEHCUBHOCTH 0TKa30B. KoadduipeHnt
Harpy3ku OPO3.

HToro

[IK-5

7 Hazie’)kHOCTh pe3epBHUPOBAHHBIX
CHUCTeM

MeTogp! 1 CpefCTBa MOBbILLEHUS
HagexxHoctu POC. Bugpl
pe3epBupoBaHus. KpatHOCTb
pe3epBUpOBaHuUs, [yOIMpoBaHuUe.
Knaccudukanys pesepsa B 3aBUCUMOCTH
OT pe>KuMa paboThI.

Htoro

[IK-5

8 UcnibiTaHus Ha HaJle>KHOCTb

Buzib! ¥ T1aHBI UCTIBITAHUMA Ha
HaJIeXKHOCTh TIPY MPOEKTUPOBaHUH,
TIPOU3BO/ICTBE M IKCIITyaTalluy W3eTH.
KOHTpO/IbHBIE BEIOOPOUYHBIE HCTIBITAHUS
Ha Ha/IeKHOCTB 110 METO/[bI OfIHO-
KPaTHOM BbIOOPKH.

HToro

I1IK-5

9 CratucTUueckre XxapakTepuCTUKU
Ha/le)KHOCTH YCTPOWCTB B YCJIOBUSIX

[ oBepuTesibHbie BEPOSITHOCTH,
JloBeprTe/bHble UHTEPBa/bl U METO/[bI

[TIK-5
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HCTIBITAaHUN U JKCIUTyaTalln NCK/ITHOYeHUA FPY6I:IX OIIIMOOK Hn3MepeHud
IpU o1ripeaejeHn CTaTUCTUYeCKUX
XdpaKTepHUCTHUK HAJe>KHOCTH.

HToro 4

Wtoro 3a cemecTp 36

5.3. Pa3pgensl AMCHMILVIMHBI ¥ MEeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMH (Mpe/bIAyLMH)
U o0ecreunBaeMbIMH (MOC/TEYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITUTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCHUATIIMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIUTUIMHBI, 11 KOTOPhIX He0bXoaumo
Ne| HanMeHOBaHHe JVCLIATUTHH n3yueHre 00ecrieuyrBaroluX U 00eCcreunBaeMbIX AUCITUTUTAH

1 2 3 4 5 6 7 8 9

[IpeaiecTByoOLLMEe JUCLUATITUHBI

1 | TeopeTruueckue OCHOBBI
TeXHOJIOTUU + + + + + + + + +
PaZiM0371eKTPOHHBIX CPEJCTB

5.4. CoOTBeTCTBHE KOMIIETEeHI{HH, (POPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUeHWU JUCLIATIIMHBI, U BUJOB 3aHATHN
Tipe/iCTaB/ieHo B Tabmwiie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYEMBIX TpU W3yUYeHWH
VICLIUTIIVHBI
Bupp! 3aHaTHM
4]
R B
z S g
~ | = (e}
& 5 o
s = T (=¥
= ) &=}
il = o o g
<] v
E =) = = T @®opMbI KOHTPOJISI
2 z < z 5
= v 8“ et
@) = = = xR
N2 = S S
= (=¥ 3
X o 1%
[°] O o
5 5 g
i $
ITK-5 + + + + JomaiiiHee 3asaHue,
JK3ameH, KOHCIIeKT
CaMOIIOATrOTOBKY, 3allyra
otyeTa, OTIPOC Ha 3aHATUSIX

6. IHTepaKkTHBHbIE MeTOABI ¥ (OPMbI OpPraHU3aI[UH 00yUeHHs
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX TPHUBEJEHbI B
Tabmumie 6.1
Tabsuria 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

NHrepakTrBHbIE MpakTUUeckue | VIHTepakTHUBH
MeTtoabl Bcero
3aQHATUS ble JIeKL[UH
5 cemecTp
Mosroso# Wwtypm 8 8 16
Nroro 3a cemecTp: 8 8 16
Ntoro 8 8 16

CornacoBaHa Ha noprane Ne 10429 6




7.

JIabopaTopHbIiH MPAKTHKYM

Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

Hassanus paszenos

Copep>kaHue 1abopaTopHbIX paboT

Tpyn0eMKOCTb,
q

dopmMupyeMbie

KOoMIIeTeHLIK1

5 cemecTp

8 UcnbiTanust Ha HaZ1e’)KHOCTb

[TonHbili (haKTOPHBINM SKCIIEPUMEHT TIPU
aHa/ii3e HaJie>KHOCTU TeXHUUeCKUX
cucteM. Yactsb 1 - [IpeaBaputesibHbIN
3Tan

o

[TonHbIi (haKTOPHBIM SKCIIEPUMEHT TPU
aHasiM3e HaJ|e)KHOCTU TeXHUUEeCKHUX
cucteM. Yactob 2 — Peanu3zauusi
BBbIUMC/IUTE/ILHOTO 3KCIIepUMeHTa

HToro

[IK-5

9 CratucTUueCcKre XxapakTepuCTUKU
Ha/leX)KHOCTH YCTPOWCTB B YC/IOBUSIX
VICIIBITAHWH Y SKCITyaTaluu

CratucTrueckre UCCIe0BaHus
NIPOM3BO/CTBEH-HbIX [TOTPELIHOCTeN
rapametpoB POA 1o metogy MoHTe-
Kapno. Yacts 1 - Cratuctuyeckoe uccJie-
JloBaHue 110 metosly Monte-Kapiio B
cucreme MathCAD

Craructryeckue UCC/ie0BaHuUs
MPOU3BO/ICTBEH-HBIX MOTPEIIHOCTeN
rnapameTpoB POA 110 Mmetony MoHTe-
Kapno. Yacts 2 - CtaTucTU4eCckKoe Uccie-
JoBaHue 1o Metogy MonTe-Kapio B
cucreme MicroCAP

OO0paboTka CTaTUCTUUYECKUX JJaHHBIX

HToro

12

ITK-5

Nroro 3a cemecTp

20

8. IlpakTHyeckue 3aHATUA

Copiep>xaHue MpakTHUeCKUX paboT npuBesieHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTHYeCKUX padboT

HasBanwst paszenos

Copepr>kaHre IPaKTUUECKUX 3aHATUI

TpyzoeMKOCTb,
q

dopmupyeMblie

KOMIIeTeHIIMHU

5 cemecTp

3 KomnuecTBeHHble XapaKTepUCTUKU
Ha/leXKHOCTH

BeposiTHOCTE Ge30TKa3HOM paboThI.
NHTeHcruBHOCTL 0TKa30B. YacToTa
OTKa30B

N

CpepHsisi HapaboTKa /10 TIepBOro OTKa3a.
Hapabor-ka Ha 0oTKa3

[TIK-5
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ITapameTp mOTOKA OTKa30B

HToro

12

CﬂyqaﬁHbIX BeJIM4YuH

4 HekoTopble Ba)kHbIe [/l TEOPUU
Ha/|e)KHOCTH 3aKOHbI pacripe/ie/ieHust

BeJIM4YHH

KonruecTBeHHble XapaKTepPUCTUKU
HaZIe>KHOCTH JI/1s1 pacripoCTpaHeHHbIX
3aKOHOB pacripe/iesieHusi C/Ty4alHbIX

4 [TK-5

Htoro

OTKd3aM

6 PacueT Ha/Ie’)KHOCTH T10 BHE3alHbIM

1563 (17171

Onpenenenrie HApabOTKK Ha OTKa3 10
JAHHBIM Ha0/TFOZIeHusT 32 PabOTOM BCex

[IK-5

PacueT MHTEHCHBHOCTH OTKAa30B U
YdCTOTEI OTKA-30B [JId Orpeae/jieHHOI o
MOMEHTAd BpeMEeHU

yCJI0BUI pabOThI

OrnpesiesieHie MTHTEHCUBHOCTEM OTKa30B 4
371eMeHTOB POA B 3aBUCMMOCTH OT

OKkoHYaTeTLHbBIN pacuyeT Hage>XHOCTHU
HEeBOCCTAa-HaB/IMBAaeMbIX 00LEKTOB C
yueTOM peXXrMOB pa60—TI->I 3J/IeMeHTOB

HToro

16

cucrem

7 Hazie’)kHOCTh pe3epBHUPOBAHHBIX

MeTtobl pacueTa HaJle>KHOCTU
pe3epBHUPOBaHHbIX CUCTEM

4 [IK-5

Htoro

Wroro 3a cemectp

36

Buzpl camocTosiTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPe/iCTaB/IeHbl B

9. CamocrosiTesibHast padoTa

Tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTossTeIbHOM PabOTHI, TPYI0EMKOCTb U (hOpMHUPYeMbIe KOMITeTEHITHH
A g
5 =
S s =
o >4 v =
Buzpl camocrositesibHOM = > U
Hassanus paszesnos ] =T @®OopMbI KOHTPOJIS
6 S 2
paboThl S S B
=S 8 =
o, o 2
= S
5 cemecCTp
1 OcHoBHble roHsATHSA U | [TpopaboTKa JIeKIOHHOTO 1 IK-5 KoHcriekT
orpeziesieHus1 TeOpUumn Marepuasa caMorioAroToBku, Ompoc
Ha/Jle’)KHOCTH ViToro 1 Ha 3aHATUSAX, JK3aMeH
2 Bujpl 00bekToB, BUbl | [IpopaboTKa JIeKIMOHHOTO 1 I1K-5 KoHcriekt
COCTOSIHUM 0OBEKTOB U Marepuasa caMmorioArorosky, Ompoc
XapaKTepUCTHKH Vitoro 1 Ha 3aHATUSX, JK3aMeH
COCTOSTHUM 00BEKTOB
3 KonuyecTBeHHbIE [ToaroroBka K 3 |IIK-5 [omariiiHee 3azianue,
XapaKTepUCTUKH MpaKTU4ye CKUM 3aHATUSM, Koncriekr
HaJle>)KHOCTH CceMUHapam caMoroAroToBku, Ompoc
TMoAroToBKa K 3 Ha 3aHATUSIX, JK3aMeH

MMPpakKTHU4YeCKHUM 3daHATUAM,
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ceMHHapaMm

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

[TpopaboTKa eKIIMOHHOTO
Marepuasnia

Htoro

10

4 HekoTopblie BaXKHbIe [/
TeOpPUU HaJle)KHOCTU
3aKOHBI pacripefiesieHust
C/Ty4YaliHbIX BeJIMUMH

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSIM,
CceMUHapam

[TpopaboTKa /eKLIMOHHOTO
marepuasa

HNroro

[TK-5

JomarirHee 3aanue,
Koncriekr
CaMoTIoAr0TOBKH, Otmipoc
Ha 3aHATUSX, JK3aMeH

5 BeIO0Op HOMEHK/IAaTyphbI
TIOKa3aresiel HaIe)KHOCTU
U 3a71aHue TpeboBaHUH 10
Ha/Ie>KHOCTH

[TpopaboTKa eKIMOHHOTO
Marepuana

Htoro

[TIK-5

KoHcniekt
CaMorioAroToBku, Ompoc
Ha 3aHATUSIX, JK3aMeH

6 PacueT HaJIe>KHOCTH TI0
BHe3aITHbIM OTKa3aM

ITogrororka K
MpaKTUUYe CKUM 3aHSTUSIM,
CceMUHapam

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

ITogroroBka K
MpaKTUUYe CKUM 3aHATUSIM,
ceMHHapam

ITpopaboTKa JIeKIMOHHOTO
Marepuasna

Htoro

13

[TK-5

[omariiHee 3azianue,
KoHcniekT
caMoroAroToBku, Ompoc
Ha 3aHATUSIX, JK3aMeH

7 Hazie’kHOCTh
pe3epBHUPOBaHHbIX CUCTEM

IToaroroBka K
TpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

[TpopaboTKa eKIIMOHHOTO
Marepuana

Htoro

I1IK-5

HomarHee 3aziaHue,
KoHcrniekr
caMoroAroToBku, Ompoc
Ha 3aHATUSIX, JK3aMeH

8 UcrpiTaHua Ha
Ha/le’)KHOCTh

ITpopaboTKa JIeKIMOHHOTO
Marepuasa

OdopmreHre O0TUETOB T10
nabopaTtopHbIM paboram

OdopmreHre 0TUETOB 110
nabopaTopHbIM paboTam

Htoro

IIK-5

3amuTa otyeta, KoHCrekT
caMoroAroToBku, Ompoc
Ha 3aHATHSIX, JK3aMeH
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9 Cratuctuueckue ITpopaboTKa JIeKIMOHHOTO 1 ITK-5 3ammTa otyeta, KoHCIeKT
XapaKTepUCTHKU Marepuasna CamoroAroToBku, Ornpoc
HaJEKHOCTH YCTPOHCTB B | oy roprre oTueToR 110 4 Ha 3aHATUSIX, JK3aMeH
BUSIX UCTIBITAHUH U

yeno ClibITa nabopaTtopHbIM paboTam
JKCIlyaTaluu

OdopmreHue O0TUETOB T10 3

nabopatopHbIM paboTam

OdopmreHrie 0TUETOB 110 3

nabopaTopHbIM paboTam

Nroro 11
Wtoro 3a cemecTp 52

[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 88

10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JAJisl OL[eHKH YCIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEHTOB KOHTPO0JIs
Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1si 97IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MaxkcumanbHbIN MaxkcumanbHbIN
DieMeHTHI yueOHOMH Oasut 3a epuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuop,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
5 cemecTp
HomaniHee 3azaHue 5 5 5 15
3aiumTa oTueta 5 10 10 25
Koncniekr 5 5 5 15
CaMOITIOZIrOTOBKH!
Onpoc Ha 3aHATUSIX 5 5 5 15
WTtoro makcumym 3a 20 25 25 70
Tepro/,
OK3aMeH 30
Hapacrarorym utorom 20 45 70 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuria 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha aary KT 5
Ot 70% 1o 89% oT MakcMManbHOW CyMMBbI 6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHApOAHYIO OLIEHKY TpeJcTaB/eH B Tabmuiie
11.3.
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Tabsura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Oruenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi1i0)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60- 64 E (HocpeAcTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. Teopwus HasexxHOCTH: YuebHoe rocobue / Kosnos B. I - 2012. 138 c. [3nekTpoHHbIH pecypc]
- Pexxum pocryma: https://edu.tusur.ru/publications/1274, nara obpamenus: 17.01.2017.

12.2. lono/siHuTe/IbHAA IUTeparypa
1. OcHoBBI TeopuH HafeXHOCTU. ITpakTHKyM: YuebHOe mocoOue nys By30oB / A.M.IlonoBko,
C.B.I'ypos. — CI16: BXB-ITetep6ypr, 2006. — 557 c. (Hammune B 6ubmioreke TYCYP - 20 3k3.)
2. OCHOBBI TeOPUM HaZle)KHOCTH. YueOHoe rocobue s By3oB / A.M.ITonosko, C.B.I'ypoB. —
CI16: BXB-ITetep6Oypr, 2006. — 702 c. (Haymmuue B 6ubmioreke TYCYP - 30 7k3.)

12.3 YueOHo-MeTogUUEeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYECKHE MOCo0Us

1. Teopus HagexHoctu nna crnepguanbHocT  210201: Mertoguueckue ykKasaHUs — I10
MPaKTUYeCKUM 3aHSITUSM W CaMOCTosTesibHON pabote crygmentoB / Kosno B. I - 2012, 20 c.
[DnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1716, mara obGpatueHus:
17.01.2017.

2. Teopusi HagexHocTH: JlabopaTtopHeli mnpaktukym / Osepkun [I. B. - 2012. 133 c.
[DnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1356, mara obpartieHus:
17.01.2017.

12.3.2 YyeGHO-MeToAMYeCKHe I0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA

YuebHO-MeTOANYeCKHe MaTepHabl [jisi CAaMOCTOSTeIbHOW M ayUTOPHOM paboThl 00yUaroI[uXCst
U3 YMC/Ia VUHBAIWZOB MPEeAOCTaB/SIOTCS B (popMax, a/laliTUPOBAHHBIX K OTPaHUUEHUSIM KX 3710pOBbSl U
BOCTIpUSITUS MHGOPMaLIMK.

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

— B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B MleyaTHO! (hopMe yBeJIMYeHHBIM IIPUPTOM.

J1s1 ALy ¢ HapyLIeHUsIMM C/TyXa:

- B (hopMe 3/1eKTPOHHOT'O JOKYMEHTa;

- B TeuaTHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMHM OTIOPHO-ABUIaTe/IbHOTrO0 anmnapara:

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

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPAaBOYHbIe, TOMCKOBbIe CHCTEMBbI U TpedyeMoe
NMpOrpaMMHoe obecrieueHue
1. 1. TOCT 21317-87 Anmapatypa pafii0o3/eKTpoHHass ObIToBasi. MeTo[bl MCIBITaHUM Ha
HaJ|eXKHOCTh
2. 2. TOCT 25359-82 MN3nenust 3/eKTPOHHOU TeXHUKH. OOIue TpeboBaHUS 110 HAZIE)KHOCTH U
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MeTO/Ibl UCTILITaHUH

3. 3. TOCT CISPR 14-2-2016 3neKTpoMarHuTHasi COBMeCTUMOCTb. TpeOoBaHus fjisi OBITOBBIX
TIpUOOPOB, IEKTPUUECKUX WHCTPYMEHTOB W aHA/IOTHUHBIX amraparoB. YacTe 2. [ToMexoyCcToHYUBOCTb.
CraHzapT [/1s1 TPYIITbI OAHOPOJHOU MPOAYKLMU

13. MaTepua/ibHO-TeXHHYECKOe o0ecrneyeHUue AUCIUILTHHBI
13.1. O61ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecrieueHUe /Jisi IEKIMOHHBIX 3aHATUHH
[nst ipoBeleHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, PYIIOBBIX U WUHAUBUAYAJbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOMN aTTeCTallud WUCTIONb3yeTcss yueOHast ayfuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 22-24, obopyoBaHHas JOCKOU 1 CTaHAApTHOHN yuebHOM Mebenbio. MiMeroTcst
Har/IsiZiHbIe TIOCOOUS B BU/ie TTpe3eHTall|i 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKUX 3aHATHI

[ TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSATHM MCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacrosiokeHHas 110 agpecy 634050, Tomckass 06macThb, . ToMck, npocriekT JlenuHa, a. 40, 4 3Tax, ayi.
403. CocraB  obopygoBaHusi:  YueOHas  MebOenb; Jlocka  MarHMUTHO-MapkepHas  -1miT.;
ABTtomarusupoBaHHOe pabouee MecTo UHXeHepa-KoHCTpykropa (12 mT.). CepBepHasi ctaHius (1 miT.).
Hoyt6yk ASUS A6JC (1 wr.). [Tpunrep u/6 Xerox Phaser 3125 (1 mit.). ITpunTep uBetHoit HP Color LJ
3600 (1 wrt.). Mynsrumenuiinbiii poektop Toshiba TDPT350 (1 wt.). Ckanep Mustek P3600 (1 mT.)
Vcnionb3yeTcst MLEH3WOHHOE TIpOorpaMMHOe obecrieueHue, TakeThl Bepcueil He Hike: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vmeercs momeljeHus1 [l XpaHeHWs] U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yueOGHOTO 060py/IOBaHMSI.

13.1.3. Marepua/ibHO-TEXHUUYECKOe o0ecreueHue /i1 J1ad0paTopHbBIX padoT

Onsa  mpoBefmeHUWst  /1TabOpaTOPHBIX — 3aHATUM  UCTIO/NB3YyeTcs  yueOHO-UCCIenoBaTe/bCKast
BBIUMC/IUTE/IbHAs j1aboparopusi, pacronokeHHass 1o azpecy 634050, Tomckas ob6nacte, I. ToMcK,
npocniekt JlenmHa, a. 40, 4 ostax, aya. 403. CocrtaB obopynoBaHus: YueOHasi Mebesnb;
ABTtomarusupoBaHHOe pabouee MecTO HMH)XeHepa-KoHCTpykropa (12 mmt.). CepBepHasi ctaHius (1 wmiT.).
Hoytoyk ASUS A6JC (1 w.). [Tpunrep u/6 Xerox Phaser 3125 (1 mit.). ITpunTep 1isetHoit HP Color LJ
3600 (1 wrt.). Mynstumeauiinbiii ipoektop Toshiba TDPT350 (1 wt.). Ckanep Mustek P3600 (1 1miT.)
Vcnonb3yeTcss NMIEH3MOHHOE TIPOrpaMMHOe obecrieueHWe, TaKeThl Bepcued He Hke: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTepua/ibHO-TEXHHYECKOe 00ecreueHue /ijisi CaMoCTOSITe/IbHOH PadoThI
[nsi camocTosiTe/TbHOM paboThl WCTONb3yeTcsl yueOHasi ayauTOpUsi (KOMITBIOTEPHBIM Kace),
pacriosio)keHHas 1o azpecy 634050, r. Tomck, np. Jlenuna, 40, 2 3tax, ayz. 233. CoctaB 000pyI0BaHMS:
yueOHass Mebesb; KoMmTbIOTephbl kiacca He Hiwke [IOBM INTEL Celerom D336 2.8ITw. - 5 mit;
KoMribloTepbl  TiogkmoueHsl K cetu WHTEPHET wu obecrieunBaioT [JOCTYNT B 3/IeKTPOHHYHO
MH(pOpMaI[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETa.

13.2. Marepua/jbHO-TeEXHHYECKOe o0ecnedeHne JUCIMITIMHBI /IS JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3[{0POBbS

OcBoenue qucHUIUIMHGI ujamu ¢ OB3 oCylecTBIsSe€TCS C UCMOB30BaHUEM CPeJICTB 00ydYeHus
00I11ero U CrelUaabHOTO0 Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyILIeHUSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCH/IMBalOLLleld anmaparypbl, MYJbTUMEAUNHBIX CPEeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaui yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOy4eHWs [jiss CTYJEHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CHCTeMbl. YueOHasi ayAMTOPHs, B KOTOPOM 00y4arOTCs CTYZIeHThbl C HapylleHHeM ciiyxa, obopynoBaHa
KOMIBIOTEDHOW TEeXHUKOM, ayJJMOTeXHUKOW, BUAEOTEeXHUKOW, S7IeKTPOHHOW [JOCKOW, MY/JIbTUMEeOUNHOMN
CUCTEMO.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/b30BaHHe B
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JIEKLIMOHHBIX U YYeOHBIX ayIJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JJOCKe WY CJ/1ali/ia Ha 9KpaHe) Py OMOIIY BUZleOyBeIUYnTeNel /17151 yaJleHHOro MPoCMOoTpa.

[Tpu obyueHHU CTY/IeHTOB C HAPYILIEHUSIMH OMOPHO-ABHUIaTe/ILHOI0 anmapara HCT0Jb3yIOTCS
a/bTepHaTHBHbIe YCTPOMCTBA BBOZA MHGOpPMAaLMU U [pyrve TeXHUUYeCKHe Cpe/iCTBa Mpuema/repesauud
yuebHOM nH(bOpPMay B AOCTYMHBIX (opMax /st CTYZEHTOB C HApYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MoOM/IbHOM crcTeMbl 00yueHUst /11 JIFoJiel C MHBAIUHOCTbIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (OHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uH
@OH/J, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Ji OLIEHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|y 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH

3/0POBbA

[lns CTy#eHTOB C WHBaIWJHOCTBIO IIPeAYCMOTPEHBI [OIOHUTE/bHbIe OLIeHOYHbIE CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/IBHBIE CPECTBA OLeHMBAHUS

JUISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kareropuu ctymeHToB

Bub1 J0MIO/MHUTENBHBIX OLIeHOYHbIX
CpejCTB

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

C HapylieHusIMuU
c1yxa

TecTbl, MTUCbMEHHbIE CAMOCTOSTE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[IpeumyIiiieCTBEHHO NTUCbMeHHast
IpOBepKa

C HapylueHusIMU
3peHus

CobecezioBaHMe TI0 BOTIPOCaM K 3aueTy,
OIpOC TI0 TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMuU
OIIOPHO-
JIBUraTebHOr0
anmnapara

PellieHye AMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PaOOTHI, TUCHMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML] C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHasi (opma TipefloCTaB/eHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
TIpeZioCTaB/IeHHe 3a/laHus C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

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

3d/laHHsA, a MMEHHO!

MYMCbMEeHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C HCIOJIb30BaHUEM YC/IyT ACCUCTEHTa;
TIpe/ICTaB/IeHHe OTBETOB YCTHO.

I[Tpouenypa OIjeHMBAHUS pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T10 [JUCLIMTUIMHE TpefyCMaTphBaeT
rpeJjoCcTaB/ieHre uHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:
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Jns I ¢ HapylIeHUsIMHM 3peHuUs:

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

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

Jins i ¢ HapylIeHUusIMM cJTyXa:

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

- B IeyaTHOU (popme.

Jins i1 ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:

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

- B reyaTHOM (popme.

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

«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
Teopernyeckye 0CHOBbI KOHCTPYMPOBAHUSA U HA/AE)KHOCTH Paii03/1eKTPOHHBIX CPe/iCTB

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

[IK-5

TOTOBHOCTBIO OCYIL[eCTB/IATE COOp U aHaMU3
WCXOJJHBIX JIaHHBIX JIJi pacuéTa u
TIPOEKTHUPOBaHMS JleTasield, y3/I0B U MOAY/eu
3/IeKTPOHHBIX CPeJICTB

[omkeH 3HaTh OCHOBHBIE TIOJIOXKEHUST
TEOPHUU Ha/IeXKHOCTH [IIsI TIPOBEI€HUS
WCTIBITAaHUM U OTIpe/ie/ieHust
paboTOCIIOCOOHOCTH YCTAaHOB/IEHHOTO,
9KCIUTyaTUPYeMOT0 U PeMOHTHUPYEMOTO
3/IEKTPOHHOTO CPe/ICTBA; HEKOTOPbIE
MeTO/IbI MCCJIeIOBaHUM, IIPOEKTHPOBaHUS U
TIPOBE/IEHUS SKCTIepUMEHTa/IbHbIX PaboT
J1s1 00BEKTOB MpodeCcCUOHATBLHOM
JIeSITeJTbHOCTH C TOUKH 3PEHHSI TEOPUU
Ha/IeXKHOCTH. ;

ITomKkeH yMeThb MPOBO/IUTE 37IEMEHTapHbIe
VH)KeHepHbIe pacueThbl, HeOOXOUMbIe B
JaTbHENIIIeM [I7ist OCYIIeCTBIeHUS
TeXHUUeCKOTO KOHTPOJISI U YTIPaBJIeHUS
KaueCTBOM W31/, POAYKIIUU U YCITYT;;
[omkeH Bna/ieTh HaBbIKAMU
CXeMOTEXHUUECKOTO MO/Ie/TUPOBaHHUS 1151
pa3paboTku 0000IIeHHBIX BAPUAHTOB
peltieHust Tpo0OIeMbI, aHA/TU3a ITHUX
BapUaHTOB, MPOTrHO3UPOBaHUs
MOC/e/ICTBUM, HAXOXKIEHUS
KOMIPOMUCCHBIX pellleHUid.;

OO1e XapaKTepUCTHKH Tl0Ka3aresneld U KpUTepueB

nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

" TeOpeTU4YeCKUMH
3HAHUAMM B I1peJeiax

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,

TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe
obs1acTv UccieOBaHuUs

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
TOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/afaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

3aBepIllleHue 3a44d4 B
HnccjaeqoBaHUH,

MOBe/IeHue K
00CTOATe/IECTBAM B
pereHUH TIpo6siemM
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

Tabnumia 3 — STankl

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Komnerenuus I1K-5
[TK-5: TOTOBHOCTBIO OCYIIECTBASATh COOD W aHanM3 WCXOAHBIX [JAHHBIX [ pacuéra u
MPOEKTUPOBAHUS JleTasiel, y3/I0B U MOAYJ/Ie 3/1IeKTPOHHBIX CPeJICTB.
st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIETeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.

OPMHPOBAHHUA KOMITETEHIIMU WU UCII0J/Ib3YeMbI€ CPEACTBA OLIEHMBAHUA

CocraB 3HaThb Y™meTb Bnagets
CopeprxaHue [ omkeH 3HaTh [omkeH ymeTb BbISIBAATh | [lo/oKeH BhazeTh (HU3MKO-
3TaroB COBpeMeHHbIe TeXHUUYeCKHe MareMaTrryeCKUm

eCTeCTBeHHOHAyYHbIe MPOTHUBOpEYHS, anrnaparoM JJIsl peleHNst
1po6JieMbl, CTOSIIIe BO3HMKaloL1e IIpu 3ajau obecrieueHust

riepesi pa3paboTUMKaMu MPOEKTUPOBAaHUU Ha/|e’KHOCTH TeXHHUYeCKUX
PaZi03/1IeKTPOHHOMN PaZiv03/1IeKTPOHHOMN CUCTEM.

anraparypsl. anrmnaparypsl.

Bunpl 3aHATHI

® I/IHTep dKTHUBHbIE
MpaKTHU4YeCKHe 3aHATHA,
® I/IHTep dKTHUBHLIE

® I/IHTep dKTHBHELIE
MpaKTHU4YeCKHe 3aHATHSA;
® I/IHTep dKTHBHELIE

* VIHTepaKTUBHbIE
MPaKTUYeCKUE 3aHSTHS;
* JlaboparopHble

JIeKL[1Y; JIeKL1Y; 3aHSITUS;
* [IpakTHhueckue * TIpakTHUueckue * (CamocTosTenbHast
3aHSTHS; 3aHSATHS; pabora;

* JlaboparopHbie * JlabopaTopHbIe
3aHSTHS; 3aHSATHS;

¢ Jlekuuy; * Jlexuuuy;

* CamocTosiTebHas * CamocTosTe/bHas
pabora; pabora;

* [loaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;

HWcnonb3yemble * JloMalliHee 3a/laHUE; * JlomalHee 3a/laHue; » JloMalliHee 3aJjaHUE;

CpeacTBa * Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;

OLi€eHMBAHUSA * OK3aMeH; * DK3aMeH; * DK3aMeH;

* KoHcnekrt * KoHcriekT
CaMOITOATOTOBKY; CaMOIIOAATOTOBKY;
e OK3aMeH; * ODK3aMeH;
dopMyIMpOBKa MoOKasaTesel U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmurie 4.
Tabsuria 4 — TTokasaTesiu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OTnvyHO * BrazeeT Habopom

(BbICOKMI YPOBEHB)

* 3HAeT TeopeTHUeCKHUe
OCHOBBI
JleTePMUHHUPOBAHHOTO U
BEPOSITHOCTHOTO
OTUCAHUS BHEIIIHUX U
BHYTPEHHUX
J1eCTabUIM3UPYIOIINX

* yMeeT rpaMOTHO
000CHOBBIBaTb BBIOOD
CXeMHO-KOHCTPYKTHBHBIX
pewenuit POC,
Y/IOB/IETBOPSIOIINX
TpeOOBaHHUSM UCXOIHBIX
TeXHUUeCKUX 3alaHuN U

CX€MHO-KOHCTDYKTUBHBIX

peleHuit s
HaXOXXJIeHUs My Tei

TTOBBIIIIE€HUA Haﬂé)KHOCTI/I

POC B niponjecce
KOHCTPYMPOBaHMUS,
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(haKTOpOB, BO3HUKAIOIIINX
TIPY U3TOTOBJIEHUHY,
9KCIUTyaTaluy,
TPaAHCIIOPTUPOBAHUU U
xpa"ennu POC;

* 3HaeT TEOPHIO 3allUThI
POC ot BHemHux 1
BHYTPEHHHX
JleCTabUTM3UPYIOLX
(hakTOpOB (BO3/€MCTBUI
TeMIlepaTyphbl, BUOparvii,
y[,apOB, JIMHENHBIX
YCKOpeHHUH 1
aKyCTUUeCKUX IIyMOB);
* 3HaeT MPUHLUIIbI
IuarHoctuku POC u
TeopeTHYeCKn
000CHOBBIBaeT
KJ/IaCCUYeCcKue
TI0JIO)KEHUST
TerioMaccoobmMeHa,
MeXaHWKU U
Ha/8)KHOCTH;

* 3HaeT TEOPUIO
OINTHMHM3AaLIMY TIPOLIeCCOB
KOHCTPYUPOBaHUs U
TeXHOJIOTUU
ripousBozcTBa POC ¢
y4eToM
B3aMMOCBSI3aHHBIX
9KCIUTyaTalOHHbBIX
BO3/IeliCTBUN;

* 3HaeT MeTO/bl
MaTeMaTHhyeCcKoro
MO/IeTMPOBAHUS
3/1eKTPUYECKUX,
TEIJIOBbIX U
MeXaHUYeCKUX
TIPOL[eCCOB,
MIPOTEKaKoIIUX B
KOHCTpPYKLUsX POC;

YCJIOBUSIM TEXHOJIOTUU
TIPOM3BO/ICTBA;

* yMeeT BBIMO/HATh
TeopeTuUecKue pacueThl,
OCHOBaHHbIe Ha
KJTaCCUUeCKuX
TI0JIOXKEHUSIX
TerioMaccoobmMeHa 1
MeXaHHKHU C
TpYUMeHeHreM
3J/IeKTPOTEI/IOBOTO U
3/1eKTPOMEeXaHUYeCKOro
MO/Ie/TUPOBaHUS Ha
9BM;

* aHaIU3UpyeT
pe3y/bTaThbl
MO/Ie/TUPOBAHUS U
TeopeTuyeCKux pacyéToB
C 1IeJTbI0 TIPUHSTHS Mep
T0 MPaKTUUeCKOMY
TIOBBIIIIEHUIO
HazéxxHoctu POC ¢
yuéToM
B3aUMOCBSI3aHHbBIX
BHEITHUX ¥ BHYTPEHHUX
3/1eKTPUYEeCKUX,
MeXaHUYeCKUX U
TeIJIOBBIX BO3/I€MCTBUM;
* yMeeT CTPOUTH
JMarpamMmmbl
JMarHOCTUKHU CXeM U
koHCTpyKumid POC, a
TaK)Ke Ha UX OCHOBe
PACCUMTHIBAET CUCTEMBI
TETI0- ¥ BUOPO3allUThI;

W3rOTOB/IEHUS U
9KCIITyaTalyy U3/enui;
* B/ajieeT MeTOJjaMU
MareMaTHhyeCcKoro
MozenupoBaHus Ha OBM
TEIJIOBbIX U
MeXaHUUeCKHUX Pe’KUMOB
3JIeKTPOPaZii03/1eMEHTOB
Y MaTeprasoB HeCyIux
KOHCTpyKLmii POC;

* B/ajieeT MeTOJaMU
pelleHUs 3a7,a4 CO
CJTy4aiiHbIM pa3bpocom
rapaMeTpoB
koHCTpykKumi POC ¢
NpYMeHeHHeM Teopur
BEpOSITHOCTEMN U
CTaTUCTUKY;

Xopotiio (6a30BbIii
YPOBEHb)

* pa3bupaeTcsi B TEOPUH
JeTePMUHUPOBAHHOTO U
BEPOSITHOCTHOTO
OTMCaHUSI BHEIITHUX U
BHYTPEHHUX
J1eCTabUIM3UPYIOIINX
(haKTOpPOB, BO3HUKAIOII[X
TIPY U3TOTOBJIEHUH,
JKCIUTyaTalyy,
TPAHCIIOPTUPOBAHUH U
xpa"HeHuu POC;

* 3HAeT MPeATOChUIKA

* yMeeT BLIOMpaTh
CXeMHO-KOHCTPYKTUBHBIX
petenus POC,
YZAOB/IETBOPSIOLIME
TpeOOBaHHUSM UCXOIHBIX
TeXHUUeCKUX 3a/laHui;

* yMeeT BbINO/HATh
TeopeThyeCcKre pacyeTsl,
OCHOBAHHBbIe Ha
K/IaCcChYeCKUX
TIOJIO>KEeHUSIX
TeryioMaccoobmMeHa 1

* B/ajieeT MeTOJaMU
pelLleHUs 3a7a4 CO
CJTy4aiiHbIM pa3bpocom
rapaMeTpoB
KoHCTpyKum POC ¢
NpYMeHeHHeM Teopur
BEpOSITHOCTEMN U
CTaTUCTUKY;

* B/aJeeT HeCKOJIbKUMU
MeTo/laMU
MareMaTHhyecKoro
Moze/iMpoBaHus Ha OBM
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it 3aimThel POC ot
BHYTPEHHUX
J1eCTabUIM3UPYIOIINX
(hakTOpOB;

* pasbupaetcs B
nuarHoctuke POC;

* 3HaeT HEKOTOphble
TIPOL[eCCBI
KOHCTPYMPOBaHUS U
TeXHOJIOTUU
ripousBozcTBa POC c
y4eToM
B3aMMOCBSI3aHHbBIX
9KCIUTyaTalMOHHbBIX
BO3/IelICTBU;

* pasbupaetcs B
MeTozax
MaTeMaTH4eCKoro
MO/IeTUPOBAHUS
3/1IeKTPUYECKUX,
TeIJIOBbIX U
MeXxaHUYeCKHUX
TIPOLeCCOB,
MPOTEKAIOLIUX B
KOHCTpPYKLUsX POC;

MeXaHUKU;

* yMeeT MO/e/IMpOBaTh U
TeopeTHYeCcKn
pacCcuuTHIBaTh
KOHCTpyKLmU POC ¢
L|eJIbI0 TIPUHATHS Mep 10
MIpaKTUUe CKOMY
TIOBBILIEHUIO UX
Ha/é)KHOCTH;

* yMeeT CTPOMUTH
JiMarpammal
[MarHOCTUKU CXeM U
KOHCTpyKLmi POC;

TerJIOBbIX U
MeXaHWYeCKHX peXXUMOB
3J/1eKTPOPaZii03/1eMEHTOB
POC;

* B/a/leeT HEeCKOIbKUMU
MeTO/|JaMH pelleHMs
3a/jau Co CIy4YalHbIM
pa3bpocom rnapameTpoB
KOHCTpyKLm POC;

YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHD)

* 3HaeT pa3/Inuus MeXy
JleTePMUHHPOBAHHBIM U
BePOSITHOCTHBIM
OIHMCaHUEeM BHELIHUX U
BHYTPEHHHUX
J1eCTabUIM3UPYIOIINX
(hakTOpOB, BO3HUKAIOIIUX
TIPY U3TOTOBJIEHNH,
9KCIITyaTalluy,
TPaHCIIOPTUPOBAHUU U
xpaHeHnuu POC;

* 3HaeT OCHOBHbIE
oripefie/ieHUsI BHEIIHUX U
BHYTPEHHUX
JleCTaOUTM3UPYIOLX
(haKTOpOB: BO3/ieiiCTBHE
TeMIlepaTyphbl, BUOparyy,
yZaphbl, TUHEUHbIE
yCKOpeHwUs,
aKyCTUUYeCKHX LIYMBbI;

* 3HaeT O B3aMOCBSI3U
9KCILTyaTaldOHHBIX
BO3zeucTBU POC;

* 3HaeT IeKTpUYecKue,
TeTJIOBbIE U
MeXaHUueCKre
TIPOLIeCCHI,
MpOTeKarolue B

* yMeeT BLIOMpaTh
CXeMHO-KOHCTPYKTHBHbIE
petenus POC;

* yMeeT BBINO/IHATh
OT/Zle/IbHbIe
TeopeTUYeCKue pacyeThbl
HagexxHoctu POC;

* yMeeT MOJe/MPOBaTh
KOHCTpYKUmu POC ¢
YUETOM 3J/1eKTpUYUeCKUX
BO3/IeliCTBUIA;

* yMeeT CTPOMUTH
Jarpammsl
[IMarHOCTUKH CXeM;

* B/ajeeT HauboJsiee
MPOCTBHIM CII0COO0M
TOBBIIIEHUS] HAIE)KHOCTU
PSC B mporjecce
KOHCTPYHPOBaHMUS;

* BJajieeT MPOCTEeUIINM
HaBBIKOM
MaTeMaThueCcKoro
MozenupoBaHus Ha OBM
TETJIOBbIX PEKHMOB
3/1eKTPOPaZiM03/IEMEHTOB
P2C;

* BJajeeT NPOCTEeULLINM
HaBBIKOM
MaTeMaTHueCKOro
MozeiMpoBaHusi Ha OBM
TETJIOBbIX PEKUMOB
3/1eKTPOPaZiU03/IEMEHTOB
P32C;

CornacoeaHa Ha noptane N2 10429

19



KOHCTpPYKLUsX POC;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBbIKOB W (W/IK) OIbITa
JleSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBAaHUSI KOMIIETEHLIMH B Tpollecce OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY

— Tema Nel. Knaccudukaiys ¢dhakTopoB, BAUSIONMX Ha Ha/le)KHOCTb. BpemeHHbIe TlapameTphl,
XapakTepusyrole HaflekHOCTb. OCHOBHBIE CBe/leHUs O pacyeTe HaZleXKHOCTH.

— Tema Ne2. Bugpsl cocTosiHuii 00bekToB. OTKa3. Buzbl 0TKa30B. ledexT.

— Tema Ne3. Tloka3zarenu 0e30TKa3HOCTH BOCCTAHABIMBaeMbIX w3fenuid. IlokasaTenu
posiroBeyHocTH. ITokasarenm coxpansemocTy. [IokasaTenr peMOHTOIIPUTOAHOCTH.

— Tema Ned. Pacripesienienrie BpeMeHu 0e30TKa3HOW paboThl 1o 3akoHy Penes. Pacripenenenue
BpeMeHHU 6e30TKa3HOI paboThI 10 3aKOHY Beiibysina.

— Tema Nob5. 3azanre TpeboBaHMIA TI0 Ha/I@XKHOCTH.

— Tema Ne6. OrmpesesieHe HWHTEHCHMBHOCTEM OTKa30B 3yeMeHTOB POO B 3aBUCMMOCTH OT
ycioBuid pabotbl. OKOHUaTesbHBIM pacueT Ha/eXXHOCTU HeBOCCTaHaBIMBAeMbIX OOBEKTOB C yueToOM
PeXXMOB PabOTHI 37IEMEHTOB.

— Tema No7. Knaccudmkauusi pesepBUpOBaHHS 10 Crioco0aM BK/IIOYEHHs, TI0 MeTofaMm
BKJIFOUeHMs], 110 KpaTHOCTU. MeTo/bl pacueTa Ha/leXKHOCTU pe3epPBUPOBaHHBIX CUCTEM.

— Tema Ne8. KoHTponbHBIE BHIOOPOUHBIE TIOC/E[OBaTe/bHbIE HCIIBITAaHUS HAa HaJeXHOCTb.
KoHTpo/ibHBIe U OrpefiesiuTe/IbHbIe UCTIBITAaHUS HA PeMOHTONPUTOAHOCTD. Onpezie/iuTe/IbHble UCTIbITaHUS
Ha JI0/ITOBEYHOCTh, COXPAaHSIeMOCTh, 0e30TKa3HOCTb.

— Tema Ne9. OnpepeneHne J0BepUTEILHOIO UHTEPBala U MUHUMA/IbHOTO YMC/Ia U3MepeHuM TPy
HOpPMaJIbHOM pacripe/ie/ieHy BpeMeHH 6e30TKa3HOUW paboThl.

3.2 TeMbI JJOMAIIHUX 3aJaHUN

— [Jomatnee 3azanue Nel. Ha ucneitanue nocrasineHo 1000 ofHOTUNHBIX 3/IEKTPOHHBIX JIAMIL.
3a nepsbie 3000 yacoB oTkaszano 80 namr. 3a uHtepBan Bpemenu 3000 — 4000 yacoB oTkasaso emje 50
namr. Haliti BeposiTHOCTh 6e30TKa3HOUM pabOThl M BEPOSITHOCTb OTKAa3a 3/IeKTPOHHBIX JIaMIT 3a BpeMsl
4000 yvacos.

— [HomaimHee 3azaHve Ne2. Ha wucnbiTaHum Haxozwiock 1000 ogHOTMIHBIX Jiammn. Ywucio
OTKa3aBIIIMX JlaMIl YUHUTBIBA/IOCh uepe3 Kaxkable 1000 yacoB paboThl. [JJaHHbIe 00 OTKa3axX JIaMIl CBe/IeHbI
B Tabmuie. TpeOyeTcs omnpefenuTs BepOSATHOCTh 0e30TKa3HOW pabOThl, YaCTOTy OTKa30B U
VWHTEHCUBHOCTH OTKa30B B (PYHKLMM BPeMeHH, TIOCTPOUTh rpaduky 3Tux ¢yHKUui. Heobxonumo Takxke
HaWTH CPe/IHIO HAapabOTKY [0 TIepPBOTO OTKa3a.

— [omamHee 3amanue Ne3. B TeueHrWe HEKOTODOTO BpeMeHH IPOBOAM/IOCH HaO/MogeHye 3a
paboToii 3 3K3eMIIIPOB BOCCTaHABIMBaeMbIX u3zenuid. [TepBriit ob6pa3ser] mpopaboTan 300 yacoB U UMen
1 otka3. BTopoit obpa3ser; npopaboran 600 yacoB u umen 3 orkasza. TpeTtuii oOpaser) mpopabotan 400
YyacoB 1 uMen 2 oTKa3a. TpebyeTcst orpeZieluTh HapabOTKY Ha OTKa3 IO JaHHLIM Hab/roieHust 3a paboToit
BCeX U3MeIUM.

3.3 TemMbl 0IPOCOB Ha 3aHATHUAX

— Ilonstne HagexxHocTh. CBOMCTBA, XapaKTepU3yHOIIWe Ha/eX-HOCTh: 0e30TKa3HOCTh,
J0JITOBEUHOCTh, PEMOHTONPUTOJHOCTh, COXPAHSIEMOCTb.

— TloHSTUS BOCCTAHOB/IEHUs, TEXHUUECKOTO OOCTY>KMBaHUS U peMOHTa. BoccTaHaB/ivBaeMble U
HEeBOCCTaHaB/IMBaeMble, 00CTy)KBaeMble U He0OC/Ty>KhBaeMble, pEMOHTUPYEMble ¥ HEPEMOHTHPYeMbIe
0OBEKTBI.

— Tloka3arenu 6e3oTka3HocTu. Habop Tmoka3zaTesieli 6e30TKa3HOCTU [Jisl pa3/WUHbIX BHOB
o6bekToB. [Toka3areu 6€30TKa3HOCTH HEBOCCTAHABIMBAEMbBIX U3/e/TUH.

— Pacripenenenue Ilyaccona. HopmanbHOe pacripefesieHre Bpe-MeHU 0e30TKa3HOUM paboThl TpH
MOCTeNeHHbIX 0TKa3ax.

— BbIOOp HOMEHK/IATyphI TTOKa3areield Ha/[eXKHOCTH.
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— HopmupoBaHWe 3HaueHWW BeJMYMH BEpOSITHOCTH 0e30TKa3HOW pabOThl U MHTEHCUBHOCTH
oTka3oB. KoadduiiveHT Harpy3ku IPD.

— Metogbl M cpeacTBa MOBbIIEHUS HagexxHOCTH POC. Bugbsl pe3epBupoBaHusi. KpaTHOCTh
pe3epBupoBaHus, fyompoBanue. Kiaccudukaius pe3epBa B 3aBUCUMOCTH OT PeXXUMa paboThl.

— Bugpl ¥ mIaHBl UCTIBITAHUM Ha HA/lEKHOCTb TP TMPOEKTUPOBaHWM, NPOM3BOACTBE U
JKCIUTyaTalyu usfenvid. KoHTposibHble BbIOOPOYHBIE WCIBLITAHUS HAa HAZIe)KHOCTb TI0 METO/bI OfIHO-
KPaTHOM BbIOOPKH.

— [loBepuTe/ibHbIe BEPOSTHOCTH, JOBEpUTE/IbHbIE WHTEpPBalbl U METOZAbl MCK/IIOUeHHUs] TPyObIX
OIIMOOK U3MepeHUsl TIPY OTpe/ie/IeHNUH CTaTUCTUUeCKUX XapaKTePUCTHK Ha/leXKHOCTH.

3.4 DK3aMeHaLIOHHbIEe BOIIPOCHI

— Bompoc Nel. OcHoOBHble TOHATUS U OmpefesieHHs. KoMrisieKcHoe TOHSTHE HaJeXXHOCTH.
Cocrosianst  oObekrta. [IpuumHbl m3MeHeHusi coctosiHAsi POC. Ortkasel. BpemeHHble TmapameTphl
HazleXXHOCTH. 3azada. . [Tyrem 06paboTku o opmyre pe3ynbTaToB W3MepeHu map rapameTpoB hlle u
B mectupecaru TpaH3ucTopoB Tuna KT315F mosyueHa ToyeyHasi olleHKa KO3(@HIMeHTa MapHOH
Koppensuydyd 3Tux TmapameTpoB 1* = 0.56. TpeGyercs [gaTb OTBeT Ha BOMNPOC O CTaTUCTHYeCKOU
3HAUMMOCTH KO3 QULIMeHTa KOppe/siLiuy NIpY 3HaYeHUH I0BepUTe/IbHON BeposTHOCTH Y = 0.95.

— Bompoc Ne2. Tlokaszarenu HafeXHOCTH. Buzabl o0bekToB. Ilokasarenu 6e30TKa3HOCTH.
TurnuyHasi 3aBUCUMOCTh YaCTOThI OTKA30B W3/ie/iusi OT BpeMeHHU. CTabuIM3upyroliye mporecchl. 3ajava.
WccnemoBanock 12 3k3eMIuisipoB TpaH3ucTOpoB Tuma KT603, u Oblia orpefesieHa TOUedHasi OIleHKa
K03 duLMeHTa TUHeHHOM Koppessilud MexkAy rapameTpamu Ik0 v BpemMeHeM OTKa3a TpaH3ucrtopa t0.
OTa oueHka mpuHsia 3HaueHWe r* = —(0.66. TpeOyeTcsi BBIICHUTB, MPAaBOMEPHO /M B JaJbHEMIINX
pacueTax I0JIb30BaTbCsl 3TOM OLIEHKOM.

— Bonpoc Ne3. VHTeHCUBHOCTb OTKa30B. TuIMuYHasg 3aBUCMMOCTb OTKa30B OT BpeMeHU
HapaboTku. ['padryeckoe MOHSATHE TIOTOKA OTKa30B. 3azaua. CucTteMa COCTOUT U3 TpPeX YCTPOMCTB.
BeposiTHOCTh 6€30TKa3HO# pabOThI KaXKJ0r0 U3 HUX B TeueHue BpeMeHH t = 100 u paBHa: p1(100) = 0.95;
p2(100) = 0.96; p3(100) = 0.97. CripaBe/iMB 3KCIIOHEHIMA/IBLHBIM 3aKOH HaZie>KHOCTH. Heobxoaumo
BBIUKC/TUTEH CPEJHIOI0 HapabOTKYy /10 TIePBOTO OTKa3a CUCTEMBI.

— Bonpoc Ne4. Ilokasarenu ponroseyHoctd. Ilokasarenu coxpaHsemoctu. Ilokasarenu
PEMOHTONPUTOAHOCTH. KoMIlieKCcHble MoKa3aTrenu HaJeXHOCTU. KosduimeHT roToBHOCTH. 3ajaya.
BeposiTHOCTh 6€30TKa3HOH paboThl CUCTEMBI B TeueHre BpeMeHH t paBHa PC(t) = 0.96. Cuctema cocTout
13 100 paBHOHA/Ie)KHBIX 3/1IeMeHTOB. HeoOXoarMO HalTH BePOSTHOCThL 6€30TKa3HOM pabOThI 3/IeMeHTa.

— Bompoc No5. KoadduimeHnT omnepaTuBHOM TroTOBHOCTU. HecTaroHapHbiéi Ko3dduiueHT
rotoBHOCTH. CpenHuii ko3d@uimeHT rotoBHocTu. Pacripenenenue Ilyaccona. M3penue coctout us 3
rpynn npubopoB. OTkasbl NMPUOOPOB TEPBOM TPYMITbI TMOAUMHEHBI SKCIIOHEHIMATbHOMY 3aKOHY C
WHTEeHCUBHOCTBIO 0TKa30B [| = 1010-4 u-1, oTka3el MprOOPOB BTOPOM TPYIIbl — HOPMA/TLHOMY 3aKOHY C
napametpamu T1 = 7200 u u [ = 2000 u, oTka3el NMPUOOPOB TpeThel Tpymrmbl — 3aKOHy Belibymia c
napametpamu 10 = 0.1010-5 u-1 u k = 1.5. TpebyeTcst onpeenuTb BeposTHOCTb 6e30TKa3HOM paboThI B
TeyeHue spemeHu 100 u.

4 MeToanuecKue MaTrepua/abl
Ins obecrieuenust mpoiiecca oOyueHUs W pellieHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuarbl:
— MeTOouYeCKHWe MaTepuasbl, OMNpejesioe TpOLeypbl OLIeHMBAaHUS 3HaHWW, YMeHWH,
HaBBbIKOB U (W/IM) OMbITa [esTeJIbHOCTH, XapaKTepU3YIOL[UX 3Tarbl (Op-MUPOBAaHMS KOMIIETEHLUH,
corsacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UuTeparypa
1. Teopwus HasexxHOCTH: YuebHoe mocobue / Ko3nos B. T - 2012. 138 c. [SnekTpoHHbIH pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/1274, cBo60gHBIH.

4.2. lonosHMTe/IbHAA IMTEeparypa
1. OcHOBBI Teopur HaAeXHOCTH. ITpakTukyMm: YueOHOe mocobue ans By3oB / A.M.ITosoBKo,
C.B.I'ypos. — CI16: BXB-ITetep6ypr, 2006. — 557 c. (Hammune B 6ubmioreke TYCYP - 20 9k3.)
2. OCHOBBI TEOpUH HaZIeXKHOCTH. YuebHoe mocobue ass By3oB / A.M.ITonoeko, C.B.I'ypoB. —
CI16: BXB-ITetep0Oypr, 2006. — 702 c. (Hammuue B 6ubmioreke TYCYP - 30 9k3.)
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4.3. Ob6sa3aTebHBIE YUe0HO-MeTOHYeCKHe MoCco0ust
1. Teopus HagexxHoctTw i coeudanbHoctd 210201: MeTtoauueckue yKas3aHUsl 110
MPaKTUYeCKUM 3aHSATUSAM W CaMOCTosTesibHOM pabore crymentoB / Koszno B. I - 2012, 20 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1716, cBo6oAHbIH.
2. Teopusi HagexxHoctw: JlaboparopHeiii mpaktukym / Osepkun /[, B. - 2012. 133 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1356, cBo60oAHbIH.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U MIOUCKOBbIE CUCTEMbI

1. 1. T'OCT 21317-87 Amnmaparypa paAuo37eKTpoHHasi ObiToBasi. MeToAbl WCIBITAHWN Ha
Ha/le)KHOCTh

2. 2. TOCT 25359-82 MN3nenusi 3meKTPOHHOU TexHUKU. OOIIye TpeOOBaHUS 110 HAZIe)KHOCTH U
MeTO/bl UCTIbITAHUHN

3. 3. TOCT CISPR 14-2-2016 DneKTpoMarHMTHasi COBMeCTUMOCTb. TpeboBaHus /11 OBITOBBIX
NpUOOPOB, 3/IeKTPUUYECKUX WHCTPYMEHTOB U aHa/IOTHUHBIX arraparoB. YacTs 2. [ToMexoyCcToHYUBOCTb.
CraHzapT f/1s1 TPYIIIbl OZHOPOLHOU NPOAYKLIMU
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