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
KoMmnbroTepHoe Mojie THpOBaHME U IIPOEKTHPOBAHHUS MPHUOOPOB ONTHYECKOH 3JIEKTPOHUKH

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: 3

Cemectp: 5

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopartopHbie paboThbI 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 30 30 4acoB
6 CamocTosiTesibHas paboTa 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 5 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
Lenb [AUCLUUIUVIMHBI COCTOUT B HW3YUYeHUM METOZOJIOTUM KOMIIbIOTEPHOTO MOZEeIUPOBaHUSs,
TIPaBU/IbHOM OL[€HKH, y4éTa U YMeHbIIIeHHs MMOrPelHOCTel, BO3HUKAIIIUX TIPU BbIUMCIeHUsIX Ha OBM,
TIpUMeHeHUs ITepCOHabHOTO KOMIMbIOTepa /1Jisl pellieHUs] ypaBHeHU MaTeMaTHuyeCcKOu (PU3UKHU.

1.2. 3agauy JUCIMIIIAHBI

— OcBoeHHe UMCIeHHBIX METO/IOB pellleHUs 3a/1au JIMHEHHOW anreOphl M 3a/iau MaTeMaThueCKOU
((NZEVIN

— [Tlonyuenue mipefcTaBieHUd 00 aJropuTMax, TIOJIOKEHHBIX B OCHOBY IIPOrPaMMHOTO
obecrieueHus1, UCTIOB3YEMOTO JI/Is pellieHHs] TaKUX 3a/jau

— [lonyueHure HaBBIKOB pellieHUs 3a/iad, CBA3aHHBIX C aHA/IM30M TeXHUUeCKHUX 00BeKTOB

— TlonyueHre HaBBIKOB TI'DAaMOTHOTO WCII0/Ib30BaHUS BCEX BO3MOXKHOCTEM TMepCOHATbHOTO
KOMITbIOTEpa

2. Mecto puciMiuidHbl B cTpyKType OITIOII

HOuctpnmiHa  «KommbloTepHOe MofieMpoBaHWe W TIPOEKTUPOBAaHUS TIPHOOPOB  OMNTHYECKOM
snekTpoHuK» (B1.B.[IB.12.2) oTHOCKTCS K 610Ky 1 (BapuaTHUBHasl 4acTh).

[TpepuecTByOIMMY ~ AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HaudajbHble 3HAHUS, SIBISIOTCA
cieayrole AUCLUIUVIMHBL: VH(popMalMoHHble TexHOonoruu, Maremarvka, [IpuknasHas vH(OpMaTHKa,
TeopeTryeckre OCHOBBI 3/IEKTPOTEXHUKH.

[MocnepyrmUMKU  JUCLIMTUIMHAMU ~ SIBJISIOTCS:  AKYCTOONITUYEeCKWe  MeToApl  00paboTKH
uHpopMaiuy, VHrerpaspHas onTMKa, KBaHTOBass UM ONTHYeCKas S71eKTPOHUKA, KOMIOHEeHTEI
3/IEKTPOHHBIX ~ cxeM, HenuHeiiHas ontuka, Onruueckue MetoAbl 00paboTku  mHMOpMaLuu,
[IpoekTrpoBaHWe YCTPOMCTB KBAaHTOBOM O ONTUYECKOW >/IEKTPOHUKH, PacmpocTpaHeHHe Jia3epHbIX
ITyYKOB.

3. TpeOoBanus K pe3y/ibTaTaM 0CBOEHHS JUCHUTLTHHBI

TTporiecc u3yueHust AUCLUTUTHHBI HAaNlpaB/ieH Ha (JOPMUPOBaHKE CIeAYIOLIUX KOMITETEeHLIUI:

— TIK-3 rOTOBHOCTBIO aHAIM3UPOBATh U CUCTEMAaTHU3UPOBATH Ppe3y/bTaThl HCC/Ie[OBAaHUH,
TPe/ICTAB/IATh MaTepHasibl B BU/E HAYUHbIX OTUETOB, MyO/IMKAIIM, TPe3eHTalHii;

— [IIK-6 cmocobHoCThIO pa3pabaTeiBaTh TIPOEKTHYI0 M TeXHHUECKYIO JIOKYMEHTAIWIO,
0hOpMISTh 3aKOHUEHHbIE TIPOEKTHO-KOHCTPYKTOPCKHE paboTh;

B pe3ynbTare U3yueHus: JUCLUIUIUHBI CTYAEHT J0/DKEH:

— 3HATh YMCJEeHHbIe MeTO/bl pelIeHHs 3a[au JUHeHHON anreOpbl M 3a/lay MaTeMaTHyeCKOu
(bU3MKY; alTOPUTMBI, TIOI0)KEHHBIE B OCHOBY HCIIO/Ib3yeMOT'0 IMPOrPaMMHOT0 00ecrieueHust i7isi pereHust
3a/ja4 JIMHeHHOW anrebppl M MareMaTHyeckol (GU3MKH; CyllecTBywoliye (opMbl TpeACTaBlIeHuUs
MaTepuasioB B BUJIe HayUHbIX OTUETOB, MyOIMKALIAH, TIPe3eHTaL|i

— yMeThb pelllaTb 3a/laud, CBs3aHHbIE C AaHAIM30M TEXHUUECKUX OOBEKTOB; Mpe/CTaB/sATh
MaTrepuasbl B BHE HayuyHbIX OTYETOB, MyONWKALMM, TMpe3eHTaLWi; IPaMOTHO WCIIOb30BaTh BCe
BO3MO)KHOCTHU TIEPCOHA/TBHOTO KOMIIBIOTEPA /I/Isi COCTAB/I€HUs IPOEKTHON Y TEXHUUYECKOHN JJOKYMeHTAL[UK

— B/afeTh UKUCJIEHHBIMH METOaMH  pelleHusi 3a[ad JIMHeHHOW anreb6pbl U 3ajau
MaTeMaTHuecKor (U3MKHU; HaBbIKAMH aHa/Ii3a U CUCTeMaTH3aliK Pe3y/ibTaToOB UCC/Ie0BAHUI; HaABbIKAMU
paboThI C KOMIBIOTEPOM, KaK CPeICTBOM DeLleHHs 3a/jay, CBSI3aHHbIX C aHA/TM30M TeXHUYeCKUX 0OBEKTOB
KBAHTOBOH 3/IEKTPOHUKH; HaBbIKAMU 0()OPMJIEHUSI TIPOEKTHO-KOHCTPYKTOPCKUX paboT

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYA0eMKOCTb [UCLMIUIMHBI cocTaByisieT 4.0 3ayeTHBIX €JUHUIILI W TIPeACTaBjieHa B
tabmuie 4.1.
Tabmwiia 4.1 — TpyI0eMKOCTb TUCIUTIAHEI

Buzpl yueOHOM eATeTbHOCTH Bcero vacos CemecTpsl
5 cemecTp
AynutopHblie 3aHATHSA (BCEro) 54 54
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Jlekuym 20 20
[IpakTrueckue 3aHATUSA 18 18
JlabopatopHbie paboThI 16 16
W3 HUX B MHTepaKTUBHOU (hopme 30 30
CamocrosiTenbHasi pabota (Bcero) 54 54
OdopmeHre 0TUETOB T10 JTabOpPaTOPHLIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepuasa 18 18
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CeMUHapam 20 20
Bcero (6e3 3k3ameHa) 108 108
[ToaroroBka 1 craua sK3aMeHa 36 36
OO0111ast TPYJ0OEMKOCTD U 144 144
3aueTHble EqvHULIBI 4.0 4.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jensl JUCHUILIHHLI H BU/IBI 3aHATHH
Pa3zesnbl AUCIIUTIMHBI ¥ BU/IBI 3aHSITUM TIpUBeAEHbI B Tabnwviie 5.1.

Tabnuiia 5.1 — Pa3genbl AUCLHUTIZIMHBI U BU/IBI 3aHSATUM

= | 2z | E
= ‘& 2 ) ¢ 5
< a o 8= 4 =
= O ) = o 9 5 =
= < 3 3 S = > 5
Haszsanus pa3zenoB JUCLUTIIUHBI g 5 g 5 o @ % £
= £ B 5 Bz &%
S s §  mS&| &%
© \s) S
[=9 o =
= = S
5 cemecTp
1 Brenenue 1 0 0 1 2 IK-3
2 TlorpewiHOCTH OKPYIJIEHUS 1 0 1 2 [TK-3, TIK-6
3 MeTozpb! pellieHHs HeJTMHEWHBIX 4 4 4 12 24 | IIK-3
anrebpanyecKrx ypaBHeHUI
4 MeTo/pbl pellieHUsI CUCTeM JIMHEMHbBIX 4 4 4 12 24 |TIK-3, [IK-6
ypaBHEHUN
5 IHTeprnonsiys v anmnpoKCUMaLus 4 2 4 11 21 |IIK-3, T[IK-6
byHKIMM
6 UurcieHHOe UHTErpUPOBaHue U 2 2 0 4 8 [TK-3, TIK-6
IuddepeHIpOBaHKe
7 UWC/ieHHbIe METO/IbI PellieHrs 3a/1aui 2 2 0 3 7 I1K-3, IIK-6
Kot zi151 0ObIKHOBEHHBIX
b depeHIIMANBHBIX YpaBHEHUN
8 UucsieHHbIe METO/bI PeLLeHUsT 1 2 4 7 14 |IIK-3, TIK-6
rPaHUYHBIX 3a7jau
9 MeTozbl onTUMM3AL[AU 1 2 0 3 6 [IK-3, I[IK-6
Wtoro 3a cemectp 20 18 16 54 108
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Hrtoro

20 18 16 54

108

5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLIWSIM) TIpUBeieHo B Tabiuile 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCLIUIIIVH (TI0 JIEKIUSIM)

HasBanus paszenos

CopeprkaHue pa3zenoB JUCLUIIMHBI 110
JIEKLIUSIM

Tpyn0eMKOCTb,

q

dopmMupyemMbie
KOMIIEeTEeHL[UU

5 cemecTp

1 Beegenue

Bgenenue. Llenb IUCIATIIVIHEL U €€
cozepskanue. IIpeameT AUCLUTIMHBL.
YcTpaHrMble ¥ HeyCTpaHHUMBble
norpentHocTH. TpeboBaHus K
BBIUMC/IUTE/IbHBIM METO/IaM.

—_

HToro

[1IK-3

2 ITorpeliHoCTH OKPYIVIeHUs

OLleHKM NOTrpelHOCTed OKPYIVIeHHS.
[IpencraBneHue v OKpyI/ieHre UKCesl B
OBM. MexaHu3Mbl HaKOTIJIEHUST
MOTPEeLIHOCTeN. YMeHbIlIeHue
MOTPeLHOCTeN.

HToro

[1K-3, ITK-

3 MeTo/ib1 pelieHus1 HeJTMHeHHbIX
anrebpanyecKrx ypaBHeHUH

MeTozb! peliieHUsI HeJTUHeMHbIX
ypaBHeHUI. MeTo/bl OT/je/IeHsl KOpHEeH.
Metop auxoromuu. MeTos pesiakcaijuu.
Meton HeroToHa. MeTof, CeKyIux.
Metop SIkoou. MeTop 3eies.
I'ubpugHbie MeTozbl. OMMOKH
OKDYTJIeHHs B UTePALIMOHHBIX MeTO/aX.

HToro

I1IK-3

4 MeTo/bl pelleHusi CUCTeM
JIMHEVHBIX ypaBHEHUN

[IpsiMble MeTO/bI pelieHus: CUCTeM
NMHEMHBIX anrebpanvecKuX ypaBHEHHH.
O6parrienre Matpulibl. MeTog I"aycca.
Metop LU-pasnoxenus. Metop,
TIPOTOHKHU.

HToro

[TK-3

5 VIHTepnionisitys 1 arnmnpoKCUMaLns
byHKIM

Nutepnonsuus pyHkiuii. KaHoHnYeckuii
MHorousieH. MHorousieH Jlarpatxa.
MtuorowieH HerotoHa. [TpubmkeHue
paloHaIbHBIMU U
TPUTOHOMETPHUYECKUMU (DYHKLIASMHU.
CX0IUMOCThb UHTEPIO/ISILUOHHOTO
niporiecca. iHTeprionisALus CrijlaitHaMu.
ArnmpokcuMariysi QyHKLMM.

HToro

[1K-3, I1K-

6 UucneHHOe MHTerprUpoOBaHUe U
b depeHLIMpOBaHMEe

PasHocTHas anmnpokcumanus
NpoU3BOAHBIX. UucieHHOe
vHTerpupoBaHve. dopmysia

TK-3, TTK-
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MpSIMOYTO/TLHUKOB. PopMysia TpareLui.

®opmyna CUMIICOHA.

Nroro 2
7 Huc/ieHHbIe METObI pelleHus ITocraHoBKa 3agaun. MeTog, Jlinepa. 2 [TK-3, TIK-
3apaun Kot fj1s1 00bIKHOBEHHBIX CummetpuuHas cxema. Metoge! PyHre- 6
I depeHIIMATBHBIX YpPaBHEHUN Kyrra.
Ntoro 2
8 UucieHHbIe METO/bI peLleHUsT [TocTraHoBKa rpaHUYHOM 3a/iauu. MeTof 1 IIK-3, TIK-
FPaHUYHBIX 3a/au CTpenbObl. Pa3HOCTHBIN MeTo[,. 6
Ntoro 1
9 MeTo/ bl ONTUMH3ALIAU ITocTraHoBKa 3a7jau ONTUMU3AL[UHU. 1 [TK-3, TIK-
MeTozipl 6€3yC/T0BHOM ONTUMU3AI[|H. 6
MeTo/ b1 yC/IOBHOW ONMTUMHA3ALUU.
Ntoro 1
Wtoro 3a cemecTp 20

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (PeAbIAYIMMHI)

U obecreurBaeMbIMH (MOC/IEYIOIAMH) JUCHHIUTHHAMH

Pa3ziesibl JUCLIATIZIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00€eCreuruBarouMu (MpeabIIyIUMKA) 1
obecreuriBaeMbIMH (T10C/IeAYIOIIMMUI) JUCLITTMHAMH TIpeJiCTaB/eHbl B Tabuile 5.3.
Tabsuria 5.3 - Paszesnibl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

Ne pa3zesnoB JaHHOM AUCLMITIMHEI, [171s1 KOTOPBIX HEOOX0MMO H3yUeHue
HauMmeHOBaHHe JUCLATIINH obecreunBaroMX U 00ecrieuyrBaeMbIX AUCIATUIAH
1 2 3 4 5 6 7 8 9
[TpepmecTBytolye JUCLUTIIMHBI
1 'ndopmaiioHHbIe N N N N N N N N N
TeXHOJIOTUH
2 MaremaTuka + + + + + + + +
3 INpuknagHas uHpopMaThKa + + + + + + + +
4T TUYECKHUe OCHOBBI
eopeTHUYeCcKre 0CHO N N N N N .
3/1IeKTPOTEXHUKU
[Tocnepyrowme AUCLUTIIVHBI

1 AKycTOoOonThYeCcKre MeTOAbl 4 N + N +
00paboTku nHMOpMaLUH
2 nTerpanbHasi ONTUKA + + + + + + + +
3 KBaHTOBas 1 onruyeckas N N N N + N + +
3JIeKTPOHHUKA
4 KOMITOHEeHTHI 3/IeKTPOHHBIX

p + + + + + + + +
cxem
5 HenvHeliHas onTyka + + + + + + + +
6 OnTrueckre MeTo/ bl

A + + + + +

06paboTku nHbopMaLUH
7 [IpoeKTHpOBaHUe YCTPOMCTB
KBaHTOBOW O ONTHUUECKON + + + + + + + + +
3/IeKTPOHHKHU
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8 PacnipocTpaHeHue jia3epHbIX
MyYKOB

+ + + + + + +

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

Tabma 5.4 — CooTBeTCTBHe KOMIIETEHIIMA W BUOB 3aHATWN, (OPMUDYEMBIX TIPU U3yueHUH
VCLIUTUJTUHBI
Buap! 3aHaTHM
x = 2
= z 3
= & 3 ccs
= T pe] o
T oA e 3
E =) = o 3 ®opMbI KOHTPOJISA
E = &5 = 5
= Y 7] o [
S = = [ =
N4 = @ S
E =9 &
% ) 3
: g :
= = <
O
I1K-3 + + + + Ok3ameH, OTueT Mo
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX
I1K-6 + + + + Jk3ameH, OTyeT 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

6. InTepakTHBHBbIE MeTOABI K ()OPMbI OPraHU3aIUH 00yUeHHUA
TexXHO/IOTUM WHTEPAKTUBHOTO OOyueHWs Tpy pa3HbIX (OpMax 3aHATUN B uyacaxX IPHUBEJEHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

WHTepakT
VHTepakTHBHbIE NHuTepakTyBHbIE
MeTtonpbl 150:3318 (S Bcero
NpakTU4ecKye 3aHATusl | JlabopaTopHbIe 3aHATHUS
JIeKLUU
5 cemecTtp
PellieHne cuUTyaliMOHHBIX 6 6
3ajau
Mo3roBou wtypm 5 2 7
Pabota B KoMaH e 5 5 10
WccnenoBatenbCKui 3 4 7
MeTo[,
Wtoro 3a cemecTp: 10 10 10 30
WTtoro 10 10 10 30
7. JIabopaTopHbie padoThI
HanmeHoBaHue 1abopaTopHbIx paboT rpuBesieHo B Tabmmie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT
g g x5
= 4=
3 = =
= 5
= 2 e
Ha3BaHus pa3zenos Haumenopanue nabopaTopHbIX paboT g 55
=
=
= 52
= e ~
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5 cemecTp

3 MeTozb! pelieHNs HeJTMHEWHBIX MeToppb! pelieHNs: HeJTMHEWHBIX 4 [1IK-3
anrebpanyecKuX ypaBHeHUH anrebpanyeCcKUX ypaBHeHUMH
Ntoro
4 MeTo/bl peleHuss CUCTeM MeTozpb! pelieHus: CUCTeM JIMHENHBIX [1K-3
JIMHEeWHBbIX ypaBHEeHUH airebpanuecKuX ypaBHeHUH
Nroro
5 MIHTepnonisiys v anmnpokcumauus | THTepIiosiuus U arnmnpoKCUMaLUs [TK-3, TIK-
byHKIMI (byHKLMH, CpaBHEHUE METOZ0B U UX 6
peanuzanus Ha OBM.
Ntoro
8 UucsieHHble METO/bI pellleHus MeTtozb! pelieHys FpaHAYHBIX 3a/a4y U UX [1K-3, TIK-
IrPaHUYHBIX 3a7a4u peanusauys Ha OBM. 6
Nroro 4
Wtoro 3a cemecTp 16
8. IlpakTHyeckue 3aHATHA (CeMHUHAPBHI)
HanmMmeHoBaHMe MpaKTHUeCKUX 3aHATHH (CEeMHUHApOB) MpUBeeHo B Tabsuile 8.1.
Tabnuia 8. 1 — HaMeHoBaHMe MPaKTHYeCKUX 3aHATUMN (CeMUHApOB)
) g =
B 4 =
g S =
HanmMmeHoBaHVe MpaKTUUeCKUX 3aHATHU =] > T
Hassanus paszenos s = =
(cemnHapoB) g S g
&£ =
2 5 ¢
= ©
5 cemecTtp
3 MeTo/ib1 pelieHus1 HeJTMHeHNHBIX MeTob1 OTAe/IeHNs KOPHeU Npu 2 [1K-3
anrebpanueckux ypaBHeHUN peleHNH HeJIMHeNHHbIX anrebpanyecKux
ypaBHEHUM
MeTozpb! pelieHUs] HeTMHEMHBIX 2
anrebpanueckx ypaBHeHui. MeToz
penakcaiuu. Meton HeroToHa.
Nroro
4 MeTo/pbl pelleHusi CUCTeEM Peltienuve cructeM TMHENHBIX IK-3
JIUHEeWHbIX ypaBHeHNUH anrebpanuecknx ypaBHeHui. Metoz
I'aycca. Metop LU-pasnoxenus. Metop,
3eiinens.
Nroro 4
5 NHTepnionsauys v annpokcumarysg | IHTepnonsums QyHKLWNA. AITTOPUTMBI [TK-3, K-
GbyHKUMH NOCTPOEHMS] UHTEPIO/ISILMOHHBIX 6
MHOI'O4/IeHOB. ATIIIPOKCUMAaLUs
byHKLHM.
Ntoro 2
6 UuncsieHHOe MHTerpUpOBaHue U UuncsieHHOe uHTerprpoBaHue. CpaBHeHUe 2 ITK-3, ITK-
nvddepeHIIMpOBaHYe MeTOo/I0B. Pa3HOCTHasi anmnpoKCUMAaLUst 6
[IPOU3BO/HBIX.
Nroro 2
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7 Uuc/ieHHbIe METO/IbI PellieHus Mertop Diinepa. Metoabl Pynre-Kyrra. IIK-3, TIK-

3agaun Kot j1s1 00bIKHOBEHHBIX HToro 6

b depeHIIMANBHBIX YpaBHEHUN

8 UucsieHHble MeTO/bI peLleHus Metozp! pellieHUs] TPAaHUYHBIX 3a/ay. 2 I1K-3, I1K-

FPaHUYHBIX 3a7au Vitoro 2 6

9 MeTo/pl ONTUMH3ALIUU MeTobI ONTTUMHA3ALIUY. 2 [1K-3, TIK-
Nroro 2 6

Wtoro 3a cemecTp 18

9. CamocTosiTe/ibHasA pabora
Buzipl camocTosTeTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IeHbI B

Tabmumie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHON paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH
3 [<5)
& s
2 = 0
o J T
Buzpl camocrosiTenbHOM = > T
Hassanus paszesnos GEJ = =y @®OopMbI KOHTPOJIS
paboTel g g g
=
2 | 58
= S
5 cemecTp
1 Begnenue ITpopaboTKa JIeKIMOHHOTO 1 [1K-3 Ornpoc Ha 3aHATUSIX,
Marepuasa OK3aMeH
HToro 1
2 IMorpeliHocTH ITpopaboTKa JeKIIMOHHOTO 1 [1K-3 Ornpoc Ha 3aHATUSIX,
OKDYI/IEHUS Marepuasa JK3aMeH
Nroro
3 Metopp! peleHus ITogroroBka K 4 IK-3 Ornpoc Ha 3aHATUSIX,
HeJTMHEeHbIX TpakTUYye CKUM 3aHATUSM, Ortuet 1o 1abopaTopHO
anrebpanyecKux ceMHHapaM pabore, DK3ameH
YpaBHeHNN [TpopaboTKa JIeKIIMOHHOTO 4
Marepuasna
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 12
4 MeTtojpbl peleHust [Togroroeka K 4 | IIK-3, Ornpoc Ha 3aHATUSIX,
CUCTeM JIMHENHBIX MPaKTUYEeCKUM 3aHATUIM, [1IK-6 Ortuet 110 1abopaTopHOU
ypaBHeHHUH ceMHHapam pabore, DK3ameH
[TpopaboTKa eKIIMOHHOTO 4
Marepuasa
OdopMeHne OTUETOB T10 4
naboparopHbIM paboTam
Nroro 12
5 NHTeprnionauus u ITogroroBka K 4 IK-3, Ornpoc Ha 3aHATUSIX,
anmnpoKcUMalys QyHKLUHN | IpaKTHYeCKHUM 3aHSTHSIM, [TIK-6 Ortuet 1o n1abopaTopHO
ceMHUHapam pabote, DK3ameH
[TpopaboTKa 1eKIIMOHHOTO 3

Marepuasna

CornacoBaHa Ha noptane Ne 14851




OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
Ntoro 11
6 UuncneHnHoe IToaroroBka K 2 I1K-3, Ornpoc Ha 3aHATUSIX,
HWHTerp¥poBaHue U TpaKTUYe CKUM 3aHATUSM, [1IK-6 OK3aMeH
I depeHIIMPOBaHUE ceMHHapam
[TpopaboTKa eKIIMOHHOTO 2
Marepuasa
Htoro 4
7 Uurc/ieHHble MeTO/IbI IToaroroBka K 2 I1K-3, Ornpoc Ha 3aHATUSIX,
perienus 3agaud Komm [PaKTUYe CKUM 3aHATUSM, ITIK-6 OK3aMeH
J71st 0OBIKHOBEHHBIX ceMHHapam
u HLIAAJ/IbHBIX
Audepe tan [TpopaboTKa 1eKIIMOHHOTO 1
YPaBHEHUH Marepuasna
HToro 3
8 UucneHHbIe METO/bI ITogrororka K 2 IK-3, Ornpoc Ha 3aHATUSIX,
pelleHus TPaHUYHbIX MPaKTUYECKUM 3aHSATUSIM, ITK-6 Otuet 110 1abopaTopHOi
3a/a4 ceMHHapam pabore, Dk3ameH
ITpopaboTKa JIeKIOHHOTO 1
Marepuasa
OdopmreHre 0TUETOB T10 4
nabopatopHbIM paboTam
Ntoro 7
9 Metoap! onTuMM3alvy | I1oAroToBKa K 2 I1K-3, Onpoc Ha 3aHATHSIX,
[paKTUYe CKUM 3aHATUSM, ITIK-6 OK3aMeH
ceMHHapam
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
HToro 3
Wtoro 3a cemecTp 54
IToaroroBka u caua 36 JK3aMeH
9K3amMeHa
Utoro 90
9.1. Boripochl Ha MpopadoTKY JIeKIIHOHHOT'0 MaTepHrasia
1. ITocraHoBKa 3a/jau ONTUMU3ALIUMU.
2.  Metozpbl 6e3yc/IOBHOM ONTUMHU3AL[UN.
3. MeToppl yC/IOBHOM ONTUMM3ALIAU.
4. Lenb AUCLMIVIMHBI U €€ cofeprkaHue.
5. [IlpegMer AUCLMIUIMHBI.
6. YcTpaHuMBble U HEyCTpaHVMBbIe TIOTPELHOCTH.
7. TpeboBaHUS K BBIUYMC/UTETHHBIM METO/IAM.
8. [IlpsiMble MeToAbl pellleHWs CHUCTeM JIMHEMHbIX ajarebpanueckux ypaBHeHuit. OO6paiijeHue
MaTpHULIBL.

9. Meropg I'aycca.

10. Metog LU-pa3snoxeHus.
11. Metof NpOrOHKH.

12. VnTtepnionsiuys QyHKIMNA. KaHOHMUe CKHU MHOTOUJIEH.
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13. MHorousieH Jlarpanxka. MHaorouneH HeroToHa.

14. TIpubnukeHue paljMuOHATbHBIMUA U TPUTOHOMETPUYECKUMU (PYyHKIUSMHU.
15. CXogyMOCTb MHTEepIIO/ALMOHHOrO MpoLiecca.

16. VHTeprionsLus CryialHaMH.

17. Anmnpokcumauysi GyHKLUA.

18. PasHoCTHas anrpokcumaris IIporu3BOJHBIX.

19. YwucieHHOe UHTErpUpOBaHue.

20. ®dopmyna NpsIMOYTOJIbHUKOB.

21. dopmyna Tpaneryi.

22. ®opmyna CuMIiCOHa.

23. TlocraHoBka 3azaun. Metog Dinepa. CuMmMmetpuyHas cxema. Metoger Pynre-Kyrra.
24. TTocTaHOBKa rpPaHUYHOM 3a/lauM.

25. Metog cTpenb0bl.

26. Pa3sHOCTHBIN MeTO[I.

27. Metopp! pellleHUs] HeJIMHENHbIX YPaBHEHU.

28. MeToapl OT/le/1eHUs] KOPHEeM.

29. Metop IUXOTOMUU.

30. Metop, peyiakcalyu.

31. Metop HerotoHa.

32. Metop, CceKyuux.

33. Mertog SIkoou. Metop 3eligesns. ['uOpuHbIe METOABI.
34. OmubKu OKpYI/IeHUs] B UT€PALMOHHBIX MeTO/ax.

35. OLeHKH MOrperHoCcTeN OKPYTIJIeHUSI.

36. IlpencraBneHue v OKpyrieHve uvcen B OBM.

37. MexaHr3Mbl HAKOIUIEHHS NTOTPEIIHOCTeN.

38. YMeHbllleHHe TIOTPeITHOCTeM.

10. KypcoBas pa6oTa (nmpoeKr)
He npenycmotpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIe OLeHKH /J/I1 3/IeMEeHTOB KOHTPOJIst
Tabsuma 11.1 — BasutbHbIe OL[EHKH [I7Is 37IEMEHTOB KOHTPOJISI

o . MakcumManbHbIN
. MakcumasbHbIN MakcumasbHbIU
DneMeHTHI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a nmepuof,
JleaTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
5 cemecTp
Ornpoc Ha 3aHATUAX 8 8 6 22
Otuer 110 /1TabOpaTOPHOM 24 24 48
pabore
Wtoro Mmakcumym 3a 8 32 30 70
TIepuoz,
OK3ameH 30
Hapacraroiym utorom 8 40 70 100
11.2. TTepecuet 0a/1I/1I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/eH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a/IoB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4
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Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3

< 60% oT MakCMMa/bHOM CyMMBbI OasinoB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/l/I0B B TPaAULMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1i0) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yzoBieTBOpUTEIHHO)

3 (YA0OB/IeTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asos F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIHOHHOE 00ecrieyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1UTEpaTypa

1. KommbloTepHOe MozenMpoBaHUe U TIPOeKTHpoBaHHe: YuebHoe mocobue / CamvkaeB FO. P. -
2012. 94 «c. [Hara obpamenuss 6.02.2017 [OnekTpoHHbI pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/2548, nara obpamenus: 10.02.2017.

2. OcCHOBBI aBTOMaTHM3MPOBAaHHOTO MPOEKTUPOBaHUs : yueOHUK A7s1 By3oB / E.M. KyznpsiBies. —
M. : Akazgemus, 2011. — 304 c. — ISBN 978-5-7695-6004-0 (Hamune B 6ubmoreke TYCYP - 10 3k3.)

3. YucnenHele MeTo/pl : yuebHoe miocobue ans By3os / H. C. baxsanos, H. I1. XKuzkos, I. M.
KobenbkoB ; MOCKOBCKHI roCyziapCTBeHHbIN yHUBepcuTeT M. M. B. JlomoHocoBa (M.). - 7-e u3z. - M. :
BMHOM. Jlaboparopus 3Hanuii, 2011. - 637 c. - (Knaccuueckwii yHHUBEPCUTETCKUM yueOHUK). -
Bubmuorp.: c. 624-628. - TIpeam. ykas.: c. 629-632. - ISBN 978-5-9963-0449-3 (Hamuune B 6ubmioTeke
TYCYP - 41 3k3.)

12.2. lonosiHuTe/IbHAS IUTEpPaTypa
1. MogenupoBaHye KOMIIOHEHTOB U 3/1eMeHTOB UHTerpaiabHbIX cxem / IletpoB M.H., I'yaxos
I'B. — M.: U3a-Bo «JlaHb», 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hamuue B 6ubmmoreke TYCYP - 30
9K3.)
2. Uwucnennele Metonsl Ha 6a3ze Mathcad [Tekct] : yue6HOe mocobue gy By3oB / C. B.
[Topuines, U. B. Benenkoa. - CII6. : BXB-ITetepbypr, 2012. - 456 c. : wi. - bubnuorp.: c. 447-448 . -
[Tpeam. yka3.: c. 449. - ISBN 978-5-94157-610-4 (Hamuue B 6ubmioreke TYCYP - 20 3k3.)

12.3 YuebHo-MeTOogMUEeCKHE T0CO0HS

12.3.1. Obsa3aTenbHBbIE YUeOHO-MeTOHYECKHe MoCco0ust

1. KomribloTepHOE MOIETUPOBAaHKE W TIPOEKTUPOBAHUE 3/IEKTPOHHBIX MPUOOPOB U YCTPOMCTB:
MeTtoanueckre yKa3aHus K MpakThueckuM 3aHaTusM / CamvkaeB FO. P. - 2012. 16 c. [aTa obpaitjeHus
6.02.2017 [DnexkTpoHHBIM pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/2848, nara
obpamenus: 10.02.2017.

2. KomnbroTepHOe MOZIeTMPOBAaHME W TPOEKTHPOBaHWE ONTUYECKUX CUCTeM: MeTtoguueckue
yKa3aHus 10 camocTtositesibHOM pabote / Illangapo E. C. - 2012. 13 c. [dara obpamenus 6.02.2017
[DnekTponHsIii pecypc] - Pexkxum pgoctyna: http://edu.tusur.ru/publications/2594, mata obGparreHust:
10.02.2017.

3. KowmrmbroTepHoe MofenvpoBaHue W TMpoeKThpoBaHue. JlabopaTopHblii npakTukym. Yacts 1:
Metoauueckre yka3aHus K jaboparopHbiM paboram / CamvkaeB FO. P. - 2012. 39 c. [ara obpariijeHus
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6.02.2017 [DnexkTpoHHbIM pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/2547, nata
obpamjenus: 10.02.2017.

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

YueOHO-MeTOANUYECKHE MaTepHasbl JIIsi CAMOCTOSITe/TbHOM U ayJUTOPHOU paboThl 00yUaroIuxcst
Y3 UuC/ia WHBA/IW/IOB MPeJOCTaB/sIIOTCS B (POpMax, aZlalTUPOBAHHBIX K OrPaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

JI/1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B NleyaTHOW (hopMe yBeIMYeHHBIM ILIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B revatHo dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH()OPMAILHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMbI U Tpedyemoe
MporpaMMHoOe o0ecreueHue

1. O6pa3oBarenbhbiii mnopran TYCYP - gy mipoBefieHusi 71abOpaTOpHbBIX, TPAKTUUeCKUX
3aHSITUM U CAMOCTOSITe/TbHON paboThI;

2. Bubmuoreka TYCYP - ny1s camocTosiTe/IbHOM paboTh;

3. TIlporpammHoe obecrieuenrie: Microsoft PowerPoint miv aHanoru - fi7st IpoBeAeHust IeKLNi;

4. TlporpammHoe obecrieuerue: Turbo Pascal 7 wnu ananoru, Scilab Bepcuu He Hike 5.0 win
Mathcad Bepcuu He Hwke 2001 - 77151 IpOBeieHUsT 1TaOOPAaTOPHBIX paboT

13. Marepua/ibHO-TeXHHYEeCKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKS K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepua/IbHO-TEXHHUECKOE 00ecreyeHue /ISl IEKIMOHHBIX 3aHATHH
YueGHasi ayauTOpUsi C KOJMYECTBOM TIOCA/IOYHBIX MECT He MeHee 25, cTaHZApTHas yueOHast
Meberb, oCKa, 000pyA0BaHKe /Jisl TIpe3eHTaIui: 3KpaH, npoektop, [TK (HoyTOyK)

13.1.2. MaTepua/ibHO-TEXHHUECKOEe o0ecneueHue J/isi MPaKTHYeCKUX 3aHATHI
YueOHast ayaUTOpUSi C KOJMYECTBOM TIOCA/IOYHBIX MECT He MeHee 25, CTaHZApTHas yueOHast
Me0esb, J0CKa

13.1.3. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis 1abopaTopHbIX padoT
BerunciiurenbHas ylaboparopusi, 060opynoBaHHast yueOHOM Mebesibio, OCKOW, KOMITbIOTEpAMU He
ke Intel Pentium 1.5 GHz/1 Gb RAM/20 Gb ¢ MoHuTOopamMu He MeHee 17" B KonuuecTBe He MeHee 14
miT. [IporpaMmmMHoe obecrniedeHue: oreparjioHHasi cucreMa He Hipke Microsoft Windows XP Professional
with SP3 symbo Linux pguctpubytvB Bepcuu He Hmwke OpenSuSe 11.3 wm aHanor; cpeza
nporpammupoBanus Turbo Pascal 7 wnu ananor, Scilab mi6o Mathcad Bepcun He Hike 2001.

13.1.4. MaTepua/IbHO-TeEXHHYeCKoe o0ecrieueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocCTosITe/TbHOM PabO0ThI KCIIOB3yeTCss yueOHast ayguTOpus (KOMITBIOTEPHBIN K/lacc),
pacriosiokeHHass 110 agpecy 634034, r. Tomck, yn. Bepumnuna, 47, 5 3tax, aya.511.Cocras
obopyznoBaHusi: yuebHass mebesb; KOMITbIOTephI Kiaacca He Hibke [I9BM INTEL Pentium 1.5I'Tm. - 15
IIT.; KOMIbIOTephbl ToakmoueHbl K cetd MHTEPHET u obecneunBarOT AOCTYNl B 37IEKTPOHHYHO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JJIsi JIHI C OTPAaHHYeHHBIMHU
BO3MO)XHOCTSIMH 3[{0POBbS
OcBoenue qucHUIIIMHBI ujamu ¢ OB3 ocCyliecTBsieTCs C UCIMOMb30BaHHUEM CPeCTB 00yJeHust
00I11ero U CrelUaabHOTO Ha3HAUEHMS.
[lpyu oOyyeHHWM CTyIE€HTOB C HapyLIeHHsIMH CJIyXa TIPeAyCMOTPEHO WCIO/Ib30BaHUe
3BYKOYCH/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEeACTB W [JPYrMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaur yueOHON MH(pOpMaIK B AOCTYIHBIX (opMax Ajisi CTYAEHTOB C HapyIIeHUs MU CJTyXa,
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MOOW/ILHOW CHCTeMBI OOyYeHUsl [jiss CTY[JeHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOU
cucTeMbl. YueOHasi ayJUTOpPUs, B KOTOPOM 00yuaroTCsi CTyleHThbl C HapyllleHheM cjiyxXa, ob6opyaoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJUOTEXHUKOW, BUJEOTEXHUKOW, 3JeKTPOHHOW [OCKOW, MY/JIbTUMEOUNHON
CUCTEMOM.

[Mpu oOyueHMU CTY/€HTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPEeyCMOTPEHO WCIIO/b30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJal/ia Ha 5KpaHe) NPy MOMOLLY BU/Ie0yBeTMUUTeer /1S /la/IeHHOTO TPOCMOTpa.

[Tpu 0OyuyeHHH CTY[JEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/JIbHOrO anmapara HCIo/Ib3yHTCS
aslbTepHATHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAI[MU U Apyrve TeXHUUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOI MHGbOpPMAaLIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLIeHUsMU OTMOPHO-ABUraTebHOTO
arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEIOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEeACTB U MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUs], HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIETeHLIW TMpH TpOBeJeHUMN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 TpeooBaHus K (POHYy OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Tabnuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OLEHUBAHUSA /I/IfA CTYAEHTOB C MHBA/IM/JHOCTHIO

Bu/ibI JOMO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

q)OpMBI KOHTPOJIA U OLI€HKH

Kareropuu cTyzieHTOB
PUH CTYA pe3ysbTaTtoB 00yUeHust

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

C HapylieHUsIMU
ciyxa

[TperMyIiieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TpermMyI11ieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosTe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[TpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIHHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOMIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEPKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIeHOYHBIX CPe/ICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3d/laHNs, a MME@HHO:

MMUCbMEHHO Ha Oymare;
HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
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- Tipe/icTaB/ieHre OTBETOB YCTHO.

I[Npouienypa orjeHUBAHUSI pe3y/IbTaTOB O0yueHHs MHBAWZAOB 10 JUCLMIUIMHE TPeAyCMaTprBaeT
nipefiocTaB/ieHre nHGopMalvy B (hopMax, aJaliTUPOBAaHHBIX K OTPAaHUUYEHUsIM WX 3[0POBbsI U BOCTIPUSITUS
MH(pOpMaLu:

Jins U1 ¢ HapyIIeHUsIMHM 3peHHUs:

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

- B TIe4aTHOU (hopMe yBeTMUeHHBIM HIPU(TOM.

Jins MIy ¢ HapymIeHUsIMM CJTyXa:

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

- B TeuaTHoi (opme.

Jins M1y ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmapara:

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

- B MeyaTHOU (popme.

[Tpu HeoOXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHUsT MO>KEeT TIPOBOJJUTHCST B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

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

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
KomnbloTepHoe Mojie/THpOBaHMe U IIPOEKTHPOBAHHUSI MPUOOPOB ONTHYECKOH 3/IEKTPOHUKH

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— Befyluii 271eKTpoHuK Kad. 311 bopoaun M. B.

JK3aMeH: 5 ceMecTp

Tomck 2017
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1. BBegenue

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

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

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-3 TOTOBHOCTBIO aHa/IM3UPOBaTh U Lo/mKkeH 3HaTh UMC/IeHHbIE MEeTOZbI
CUCTeMaTHU3UPOBaTh Pe3y/bTaThl UCC/Ie/JOBAHUH, | pellleHUs 3ajau TMHEHHOU anreOpbl 1
TIpe/iCTaB/IATh MaTepyasbl B BUZe HayUHbIX 3a/jau MaTeMaTHUueCKou (PU3MKU;
OTYeTOB, MyO/TUKAIIWI, TIPe3eHTaLUH a/ITOPUTMBI, TI0JIOXKEHHBIE B OCHOBY
[TIK-6 CrocobHOCTBIO pa3pabarThiBaTh MPOEKTHYIO U MCTIO/E3yEMOTO HPOrpaMMHOTO

obecrieueHust 1711 pereHus 3aau
JIUHEeMHOM anrebphl 1 MaTeMaTHue CKOM
¢u3uKY; cyecTByoLye GopMbl
TIpeZICTaB/IeHHsl MaTepyasoB B BU/e
HAyYHBIX OTUETOB, ITyO/IMKaLHH,
ripe3eHTalul;

[omkeH yMeTh pelllaTh 3a/jauk, CBsi3aHHbIe
C aHa/IU30M TeXHUYeCKUX 00beKTOB;
TIpe/ICTaB/IATh Marepyasbl B BU/le HayYHbIX
OTYeTOB, MyOJTUKAL[|H, Mpe3eHTal1i;
IPaMOTHO MCII0/Ib30BaTh BCE BO3MOXXHOCTU
TIepCOHAIbHOTO KOMITBIOTEpA JIJIs
COCTaBJIeHUs IPOEKTHOU U TeXHUYe CKOU
JOKyMeHTal[1H;

[omkeH BiajieTb YUCI€HHBIMU MeTOZlaMH1
pellieHus 3a/iau JIMHeHHOU anreOpbl U
3a/jay MaTeMaTUueCcKoi (PU3UKH; HaBbIKaMU
aHaJIM3a ¥ CUCTeMaTU3aliy pe3y/bTaToB
WCC/Ie[JOBaHUM; HaBbIKaMHU pabOThI C
KOMIIBIOTEPOM, KaK CPeJICTBOM pelleHUs
3aJjay, CBSI3aHHbIX C aHAJTU30M
TeXHUUeCKUX 00BeKTOB KBAaHTOBOM
3/1eKTPOHUKH; HaBbIKaMU 0(hOpMIIeHHs
TIPOEKTHO-KOHCTPYKTOPCKUX paboT;

TeXHUUYECKYO0 JOKyMeHTal[1i0, 0(hopMIIsTh
3aKOHUEHHbIe TIPOeKTHO-KOHCTPYKTOPCKHE
paboThI

OO1Me XapaKTepUCTHKH TI0Ka3areseld U KPUTePUEB OLIeHWUBAHUS KOMITeTEHIUM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

ITokasarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTUUYeCKUX YMEHHWH, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obirme NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/jau B
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TIOHSATHS B Mpejienax
n3y4yaeMoi obacTu

TpeOyeMbIX /ISl pelIeHust
orpefie/IeHHbIX TIPo0JieM B
obnacTy Uccie0BaHUsS

WCC/IeJOBAHWH,
npucrocab/iMBaeT cBoe
MOBeIeHNe K
obcToaTENIHLCTBAM B
pelieHUH pobiem

YnoBnerBoputenbH | O6maziaeT 6a30BbIMU OO6mnagaeT OCHOBHBIMHU PabGotaeT npu rnpsiMmom
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX
3ajay
2 Peamu3anusi KOMIIeTeHI[UI
2.1 Komnerennus ITK-3
[TK-3: TOTOBHOCTBIO aHA/M3WpPOBaTh M CHCTEMATHU3UPOBAaThb pe3y/IbTaThl MCCIe0BaHUM,

MPe/ICTaB/IsATh MaTepyasbl B BU/e HAyUHbIX OTUETOB, MyO/IMKaLWH, Pe3eHTaLui.

st bopMUpOBaHKS KOMIIETEHIIUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OPMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHUIbl 3aHATUHA W HCIOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCIIOIb3YeMble CPE/ICTBA OLIEHUBAHMSI

Tabuia 3 — Orarbl

anreOpsI U 3a/1au

MaTeMaTh4eCcKoil (pusmkuy;

CylilecTBytolHe (hOpPMbI
Tipe/|CTaB/IeHuUs]
MaTepuasioB B BU/e
Hay4HbIX OTUETOB,

1y O/IMKaLui,
Tpe3eHTalui

MEeTO/IOB; TIPeJICTaBUTh
Marepuasbl B BUJE
Hay4HBIX OTUETOB,

Ty O/IMKaLui,
ripe3eHTaLui

CocraB 3HaThb YmeTb Bnanets
CopepxaHue UKC/IeHHble MeTO/bI peaii3oBaTh Ha DBM YK C/IeHHbIMM MeTOJaMu
9TarioB pelleHust 3a/jau TMHEMHOW | a/ITOPUTMbI UMC/I€HHBIX pelleHus 3aJjau TMHeHON

anreOpwI U 3aau
MaTeMaTh4eCcKou (hu3mkw,
HaBBIKAMH aHa/IM3a v
cUCcTeMaTH3aluu
pe3y/bTaToB
HCCiie/JoBaHUM

Bunpl 3aHATHI

* VHTepakTuBHbIE
NIpaKTUUeCKHe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IpakTrhueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
NIpaKTUUYeCKHe 3aHATHUS;
* NHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* NHTepakTuBHbIE
JIeKLWY;

* [IpakTHUueckue
3aHATUS;

* JlabopaTopHbie
paboThI;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* lHTepakTHBHBIE
MpaKTUYeCKUe 3aHsATHS;
* llHTepakTuUBHBIE
naboparopHbIe 3aHATHUS;
* JlaboparopHble
paboThI;

* CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* Ortyet no
nabopatopHoii pabore;
* OrnipocC Ha 3aHATHUSIX;
e OK3aMe€H;

* Otyer no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* ODK3aMeH;

* Otyet no
nabopatopHoii pabore;
* DK3aMeH;

®opMy/nMpoBKa TOKa3aTe/eil W KpuUTepreB OLeHMBaHUS [JaHHOMN

Tabmmie 4.

Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

Cocrtas

3HaThb

YmeTs

KOMITIeTEHLIMN TIpMBEJE€Ha B

Bnagets
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OmmuHo
(BBICOKMI YPOBEHb)

* CrygeHT criocobeH
TIPaBU/IBHO TTOSICHUTh
CyTh UUC/IEHHOTO MeTOo/a,
ero OrpaHuYeHus v
0COOEHHOCTH
peanusaiui Ha DBM;

* CrTyzleHT 3HaeT, KaKyto
(dhopMy npescTaBieHUs
pe3y/ibTaToB
WCC/IeZIOBaHUS BbIOpATh,
KaKMMU HOPMaTUBHBIMU
JOKyMeHTaMH WU/
I'OCTamu 1rosnb30BaTbCst
1ipu oopmIeHUH;

* CrygeHT ciocobeH
TIPaBUJIbHO
CaMOCTOSITE/TEHO
COCTABUTh AJITOPUTM U
TEKCT MPOrPaMMbI,
peanu3yoniei
YHC/IEHHBIN MeTOf,
OT/Ia[IUTh TIPOTPaMMy U
BBISIBUTD
9KCITyaTalliOHHbIe
OrpaHUYeHwus;

* CrygeHt ciocobeH
TIpe/ICTaB/ISTh
MaTrepHuasbl B BUZie
HAyYHBIX OTUETOB,

* CrygeHT criocobeH
CaMOCTOSITe/TEHO
MOCTPOUTH CXEMY
BBIUHC/TATE/IEHOTO
9KCITIePUMEHTA, BbIOpATh
Haubonee 3¢ deKTUBHBIE
YKC/IeHHbIE METO/IbI U
KOPPEKTHO WX
peasi3oBaTh Ha OBM, a
TaKxe 3(hPeKTHBHO
HCTI0/Tb30BaTh TOTOBbIE
MporpamMMHbIe Cpe/iCTBa
JUIs1 peIlieHys 3a/iauy;

* CTyZeHT B MOJHOU
Mepe B/laJieeT HaBbIKaMH

* CryJeHT 3HaeT, KaKyto
dhopMy mpezcTaBieHUs
pe3y/bTaToB
WCC/IeZIOBaHMs BBIOPATH;

COCTaBUTh aJITOPUTM U
TEKCT TPOrPaMMBbl,
peanu3yoniei
YKC/IEHHBIA METOZ;

* CrygeHt ciocobeH
TIpe/ICTaB/ISTh
Marepuasbl B BUe
HAyYHBIX OTUETOB,
myO/IMKaLi,
Tipe3eHTaLul;

yO/TMKaLW, aHasm3a u
ripe3eHTalu, C MOHbIM | CUCTeMaTu3aluu
cobsroieHreM pe3y/ibTaToB
COOTBETCTBYIOL[MX HOPM, | HCCJe0BaHUM;
npasui 1 'OCTog;
Xopowo (6a30Belil | ¢ CrymeHT ciocobeH ¢ * CrtygeHT ciocobeH ¢ * CrygeHT criocobeH
ypOBeHb) He3HauuTe/JbHBIMU He3HauuTe/JbHBIMU CaMOCTOATe/IbHO
OIIMOKaMH MOSICHUTh HeZloueTaMu MOCTPOUTH CXEMY
CYTb UAC/IEHHOTO METO/a, | CaMOCTOSITE/IbHO BbIUUC/TUTE/IBHOTO
€ro orpaHU4YeHust U COCTaBUTb aJITOPUTM U 9KCITIeEPUMEHTA, BbIOPATh
0COOEeHHOCTH TeKCT MPOrpaMMBbl, ripyemsieMble YMC/IeHHbIe
peanuv3aluy Ha OBM,; peanusyoniei MeTO/bl U KOPPEKTHO UX
* CTy/IeHT 3HaeT, KaKyl0 | YHCJIEHHBIA METOA U peanu3oBaTh Ha OBM, a
(bopMmy mpe/icTaB/IeHus] OT/Ia/IUTh POTPaMMY;; TaK>Xe UCIO0Ib30BaTh
pe3y/ibTaToB * CrygeHT ciocobeH rOTOBBIe IMPOrPpaMMHBbIe
WCC/IeIOBaHMUS BBIOPATh U | TIPE/ICTaBJISATh CpeJiCTBA /ISl pelleHUst
KaKMMH HODMaTHMBHBIMK | Marepuasbl B BUjle 3a/1auu;
JOKyMeHTaMu WIn Hay4HbIX OTUETOB, * CTyaeHT X0OpOlIlI0o
'OCTamu 1onb30BaThCs | MyOIMKALUH, BJ/IaJleeT HaBbIKAMU
1ipu opopmIeHUH; Tipe3eHTaLui, C aHa/M3a u
XOPOILIUM COO/TIOZIEHNeM | CHCTeMaTH3al[uu
COOTBETCTBYIOIUX HOPM, | pe3y/bTaToB
nipaBua u 'OCTog; HCClie/JOBaHUM;
YnosnetBopuTesibH | ¢ CTymeHT CiocobeH ¢ * CryzeHT criocobeH ¢ * CrygeHT cniocobeH
0 (1IOporoBeIN He3HauuTe/TbHbIMU He3HauuTe/TbHbIMU CaMOCTOSITe/IbHO
ypOBEHb) OLIIMOKAMU IMOSICHUTH HeZoueTaMu IIOCTPOUTL CXEMY
CYTb UMC/IEHHOTO MeTO/la;| CaMOCTOSITEIbHO BBIYMC/IUTE/IBHOTO

9KCTIepUMeHTa, BbIOpaTh
ripyemsieMble UMC/IeHHbIe
METO/Ibl U pean30BaTh
nx Ha OBM c
He3HauuTe/TbHOMBI
He/loueTaMH, a TakxKe
WCTIO/Tb30BaTh TOTOBBIE
TporpaMMHbIe Cpe/iCTBa
JUTSI peLleHus 3a/jaui;

* CryzieHT B
TpueMJ/IeMOM CTerleH!
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BJIafleeT HaBbIKaMH
aHaiu3a u
CUCTeMaTH3aL[ux
pe3y/bTaToB
HCCJIe/JOBaHUM;

Tabnumiia 5 — Sransl

2.2 Komnerenuus ITK-6

[TK-6: cocobHOCTEIO pa3pabaThiBaTh MPOEKTHYIO U TEXHUUYECKYI0 JOKyMeHTaruto, o(hopMIsTh
3aKOHUYEHHbIe TIPOEKTHO-KOHCTPYKTOPCKHE PabOoThI.

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
OpPMMPOBaHUsI KOMITETeHL[MH U UCI0JIb3yeMble CPeJICTBa OLleHUBaHUS

MIPOrPaMMHOTO
obecnieueHus st
peleHus 3aau
MOZIe/TAPOBAHMUST 1
MIPOEKTUPOBAHUS

TeXHHUYeCKHUX O6’B€KTOB;
I'PaMOTHO HMCI10/Ib30BATh
BCe BO3MO>XHOCTHU
nepcoHa/IbHOro
KOMITbHOTEpa AJid

COCTaB/IeHUS TIPOEKTHOU U

TeXHUUYeCKOU
JIOKyMeHTaLu1

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve a/rOPUTMBI, TIOJIO’KEHHBIE | pellaTh 3a/auH, HaBbIKaMU pabOoThI C
3TaroB B OCHOBY MCII0/Ib3yEMOTO | CBSI3aHHBIE C aHAJTM30M KOMITbIOTEPOM, KakK

Cpe/ICTBOM peIIIeHusI
3a/iau, CBSA3aHHBIX C
aHaJTU30M TEXHUUECKUX
00BEKTOB OMTHYeCKOU
3/IEKTPOHUKH; HaBbIKAMU
odopMJ/IeHHs TIPOEKTHO-
KOHCTPYKTOPCKUX paboT

Buabl 3aHaTHMA

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepaKkTHUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTepaKkTHUBHbIE
JIeKLIUY;

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
paboTHI;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* NHTepakTuBHbIE
IIpaKTUYeCKUe 3aHsATHUS;
* lIHTepakTUBHbIE

nabopaTopHbIe 3aHATHUS;

* lIHTepakTUBHbIE
JIeKLIUY;

* [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekuuuy;

* CamocTosiTe/ibHast
pabora;

* llHTepakTuUBHBIE
MpaKTUYeCcKe 3aHsTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
paboThI;

* CamocTrosiTe/bHas
paborta;

Hcronb3yemble * Otyet no * Otyet no * Otyet no
CpeAcTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLleHWBaHUA * Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;
* DK3aMeH; * DK3aMeH;

dopMy/nvMpoBKa TOKasaTeseld M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL|MM TpUBe/leHa B
Tabsure 6.
Tabsnuiia 6 — ITokasaTesi U KpUTEPUU OLIeHMBaHUsI KOMIIETEHI[MM Ha 3Tarax

CocraB 3HaTb YmeTb Bnagetb
OminuHo * CrygeHT criocobeH * CrygeHT ciocobeH * CrygeHT criocobeH

(BbICOKMI YPOBEHb)

MIPaBU/IbHO MOSICHUTD
CyTb aJirOpUTMa, ero
OrpaHUYeHUs U
0COOEHHOCTH
peanu3auuu Ha OBM;

CaMOCTOSATeJILHO
aHa/IM3UPOBaTh
TeXHUYeCcKre 00LeKTHI,
CTPOUTH MOJIEIA UX
OTHCHIBAIOIIINE,

CaMOCTOSITeJILHO U B
rpyr1re KOppeKTHO
0(OpMJISITH TIPOEKTHO-
KOHCTPYKTOPCKHE
paboThI;
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BbIOMpaTh 3¢ (eKTUBHbIE
Cpe/iCTBa U METO/IbI
BBIUMC/IEHUM, KOPPEKTHO
WX peaM30BbIBaTh Ha
OBM unu 3¢ pekTHBHO
TI0/Tb30BaThCs yrKe

CYILIe CTBYIOL[UMU. ;

* CrygeHT ciocobeH
CaMOCTOSITe/IEHO U
KOPPEKTHO 0 OpPMIISITh
TIPOEKTHYIO U

TeXHUYe CKYIO
JIOKyMEeHTaLHI0 C
rnomMoins OBM,
TIOJTHOCTBIO B
3JIEKTPOHHOM BU/Ie, eC/Tn
Tpebyercs;

* CrygeHT criocobeH
CaMOCTOSITE/IbHO CTPOUTh
3¢ dexTrBHBIE
AJITOPUTMBI PEeIIeHUS
3a71au 110
MO/IeTUPOBAHHUIO
TeXHUYeCKUX 00BEKTOB,
BBIOMpaTh Hanboee

3¢ deKTrBHBIE
YKC/IEHHbIE METO/IbI,
KOPPEKTHO UX
peanu3oBbiBaTh Ha DBM,
3 eKTUBHO
T0/Tb30BaThCS yKe
CyIIeCTBYIOIUMU
anrapaTHbIMHU U
MPOrpaMMHBIMU
Cpe/iCTBaMH.;

Xoportio (6a30BbIit

* CrygeHT criocobeH ¢

* CrygeHT ciocobeH

* CrygeHT criocobeH

CyTb aJIFOPUTMa;

TeXHUYeCKHe 00LeKTHI,
CTPOUTh MOJIE/T UX
OIUCHIBAIOIIINE,
BbIOMpATh MpUeMIIeMbIe
Cpe/iCTBa U METO/IbI
BBLIUMC/IEHUH, C
He3HAUUTeTbHLEIMU

ypOBEHb) He3HauuTe/JbHBIMU CaMOCTOATEe/IbHO WIN B CaMOCTOSATe/JIbHO U B
OIIMOKaMH MOSICHUTh KOMaH/le aHa/IM3MpoBaTh | Tpyrre ohopMIISTh
CyTb a/IfOPUTMa, ero TeXHUUeCKUe 0ObeKTHI, IIPOEKTHO-
OrpaHUYeHNs; CTPOUTH MO/ UX KOHCTPYKTOpPCKHE
OIMUCBIBAOIIIHE, paboThI €
BbIOUPATh IPHEM/IEMbIE He3HauYUTe/IbHBIMU
CpefcTBa U MeTO/bI HejoueTamy;
BBIUMC/IEHUH, KOPPEKTHO | * CTyheHT crioco0eH
pea/in30BbIBATL UX HaA CaMOCTOSATe/IbHO UJIU B
OBM unu 3(1)(1)EKTI/IBHO rpyrire CTpOUTh
[10/1Ib30BaTbCA yXKe IprieMIeMsblie airfOpUTMBI
CYLLIeCTBYIOILUMHU. ; peleHus 3a4a4 1o
* CrygeHt ciocobeH MO/Ie/IMPOBaHUIO
CaMOCTOATEILHO U TeXHUYECKUX 00BHEKTOB,
KOPPEKTHO 0(hOpPMJISITh BbIOMPATH MpUeM/ieMble
IIPOEKTHYIO U YUC/IeHHbIe MeTO/bI,
TEXHUYECKYIO KOPPEKTHO UX
JOKYMEHTALUIO C peayM30BbIBaTh Ha OBM,
riomolipio OBM; 3¢ deKTUBHO
[10/Ib30BAThCA YKe
CyLLIeCTBYIOILUMU
arrapaTrHbIMU U
[IPOrpaMMHBIMU
cpefcTBaMu. ;
YnoBneTBopuTesibH | o CTymeHT CriocobeH ¢ * CryzeHT criocobeH * CrygeHT criocobeH
0 (IIOpOroBeIi He3HauuTe/IbHbIMU XOTs1 ObI B KOMaH ie XOTs1 ObI B KOMaH/ie U C
yPOBEHb) OLITMOKAMH TTOSICHUTD aHa/IM31pPOBaTh He3HauUuTe/IbHbIMU

HezloueTaMu 0(popMIATh
TIPOEKTHO-
KOHCTPYKTOPCKHE
paboThI;

* CrygeHt criocobeH
XOTsI ObI B KOMaH/[e
CTPOUTD TIpHeMJIeMbIe
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HejloueTaMu MX
peanv3oBbIBaTh Ha OBM
WU TI0/1b30BaThCsl YoKe
CyLL|eCTBYIOLLMU. ;

* CrygeHT ciocobeH
CaMOCTOSITE/IbHO
0(opMJIATE TIPOEKTHYIO U
TeXHUYECKYH0
JIOKYMEHTAI[HIO C
nomolinso 3BM, ¢
He3HaUUTeTbHBIMU
He/loueTamu;

arOPUTMBI PelleHNs
3a/a4 1o
MO/le/TMPOBaHUI0
TeXHUYECKUX 00BHEKTOB,
BbIOMPATH MpUeM/ieMble
YK CJIeHHbIE METO/bI, C
He3HauuTe/IbHbIMU
HeJloueTaMu UX
peanu3oBbiBaTh Ha DBM,
T0/Ib30BaThCS yKe
CylLLleCTBYIOLLIMHU
arirapaTHbIMU U
MPOrpaMMHBIMU
CpefiCTBaMU.;

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA
[ peanvi3aliiu BbIllIeTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3aflaHuUs WK WHbIe MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

AeATe/IbHOCTH, XdPAKTE€PU3YIOIIKUX 3TAallbl

obpa3oBaTebHOM MPOrPaMMBI, B CIeAYIOIIEM COCTaBe.

3.1 TeMBbI ONIPOCOB Ha 3aHATHAX

— Mertop Diinepa.
— CuMmeTpuyHas cxema.
— Mertoab! Pynre-Kyrra.

(opMUpOBaHUs KOMITeTEHLIMM B TIpoLiecce OCBOEHHs

- METO,E[BI penieHud HeJTMHEeMHBIX ypaBHEHHﬁ. METOABI OoTae/IeHUsA KOpHEﬁ.

— Merto JUXOTOMUH.

— Mertog penakcanuu.

— Meton HeroToHa.

— Mertog cekyiux.

— Mertoz SIkobu. MeTtop 3etigens.
— T'ubpugHBIE METO/BI.

— TlpsiMble MeTOABI peIleHUs CUCTEM JIMHEHWHBIX anreOpanveckux YypaBHeHui. OOpariieHue

MaTpHLIbI.

— Mertop aycca a5 pelieHusi CUCTeM JIMHEMHBIX YPaBHEHUH.

— Mertog LU-pasnoxeHus.

— MerTo/ IPOTOHKH.

— MHorousnen JlarpaHxa.

— MHorouneH HeroTtoHa.

— NHrepnonduys criiailHaMu.
— Annpokcumariys GyHKLHMH.

— PasHoCTHas annpokcuMalys pou3BOJHbIX.

— UucseHHoe vHTerpupoBaHue. @opMyiia NpsIMOYTOJIbHUKOB.
— UucneHHoe uHTerpyupoBaHve. @opMyJia TpareLui.

— UucwienHoe nHTerpupoBanye. @opmysa CUMIICOHA.

— Mertogpl pelieHust KpaeBbIX 3a7iau. MeTo[, CTpenbObl.

— Mertogpl pellieHUs1 KpaeBbixX 3aau. Pa3HOCTHast cxema.

3.2 DK3aMeHaI[UOHHbIe BOMPOCHI

— IlocraHoBKa 3a7au ONTUMU3ALUN.

MeTozbl 6e3yC/I0BHOM ONTUMH3ALUH.
MeTozibl YC/IOBHOM ONTHUMM3ALIUH.
Llenb MUCHMTIIMHBI U €€ CofiepyKaHue.
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— IlpegmMeT AUCLIAIIIMHBIL.

— YcTpaHuMBbIe ¥ HEYCTPaHUMBbIe TOIPeLIHOCTH.

— TpeboBaHusi K BEIUMC/UTETEHBIM METO/[AM.

— IlpsiMble MeToZbl pellieHHs CUCTeM JIMHeWHbIX anrebpanueckux ypaBHeHUH. ObpaieHue
MaTpHLIbI.

— Mertop I'aycca.

— Metog LU-pasnoxeHus.

— Mertoz poroHku.

— Wurepnonauysa pyHkiui. KaHoHMYeCKri MHOTOY/IEH.

— MHorouneH Jlarpasyka. MHorouneH HproToHa.

— TIpubmkeHre paliiOHATbHBIMU Y TPUTOHOMETPHYE CKUMH (DYHKLISMH.

— CXO0AMMOCTb MHTEPIIOJIALIMOHHOI0 NpoLjecca.

— UVHTepnosiALus crijiaiiHaMu.

— Annpokcumarius GyHKIUH.

— Pa3HocTHas annpokcumarnys MpoU3BOHbIX.

— UYuncneHHOe MHTErpUpOBaHUe.

— ®opmysia NpsiMOyrO/IbHUKOB.

— @opmyna TparewLu.

— ®opmyna CumricoHa.

— IlocranoBka 3amaun. Metog Diinepa. CumMeTpuuHasi cxema. Metozbl PyHre-KyTra.

— IlocraHoBKa rpaHMYHOM 3a/auyl.

— Mertog cTpenb0bl.

— Pa3HocTHBIM MeTO[,

— MeTogp! pellieHus! HeJIMHEWHBIX YDaBHEHUM.

— Mertoapb! oTAeeHNUsT KOPHEH.

— Meto[ JUXOTOMUM.

— Mertog penakcauumu.

— Metog HeroTOHa.

— Merto[ ceKyLuX.

— Mertopg SIko6u. Metop 3etifiens. [ MOpyHbIE METOABI.

— OumbKM OKpPYT/IeH!s B UTepPALIMOHHBIX METOZIax.

— OLeHKH NOrpelHoCTer OKPYIVIEHUS].

— IlpepcraBnenue u okpyriieHue yucesn B OBM.

— MexaHu3Mbl HaKOTJIEHUS TIOTPELIHOCTEN.

— YMeHbllIeHHe TTOrPelHOCTeN.

3.3 Tembl /1a0OpaTOPHBIX PadoT
— Mertogp! pelieHUst HeJTMHEHHBIX anreOpanyecKUx ypaBHEHUM
— MeTofpl pelieHusi CUCTeM JIMHEWHBIX anreOpanuecKuX ypaBHeHUH
— VHTepnosiALus U annpokcuManus (QpyHKLMN, CpaBHEHWe MEeTO/|0B U UX peanu3ariysi Ha OBM.
— Mertozpb! pellieHys FPAHUYHBIX 3a/a4 U UX peanusauys Ha OBM.

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIAYIOIIe
MarepuaIbl:
— MeTOouYeCKre MaTepuasbl, ONpeje/siollye TpoLeJypbl OLIeHUBaHUS 3HaHWN, YMeHWH,
HAaBBIKOB U (W/M) OMbITa [eATeJbHOCTH, XapaKTepU3yHOIUX 3Tamnbl (Op-MUPOBaHHS KOMITETEHLHH,
corsacHo 11. 12 paboueii IporpaMMel.

4.1. OcHoBHas iuTEeparypa
1. KowmrbloTepHOEe MOJeMMPOBaHUe U MPOEKTHpOBaHUe: YuebHoe nmocobue / Camukaer FO. P. -
2012. 94 «c. [HOara obpamenuss 6.02.2017 [OnekrpoHHbI pecypc] - Pexum pgoctyma:
https://edu.tusur.ru/publications/2548, cBo60HBIA.
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2. OCHOBBI aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBaHUs : yuebHUK f1s By30B / E.M. KyznpsiBres. —
M. : Akagemusi, 2011. — 304 c. — ISBN 978-5-7695-6004-0 (Hanuurie B 6ubmoteke TYCYP - 10 3k3.)

3. Yucnennsle MeTo/pl : yueOHoe Tiocobue ass By3os / H. C. baxsanos, H. I1. XKuzkos, I. M.
KobenbKoB ; MOCKOBCKHI TOCYlapCTBeHHbIN yHUBepcuTeT M. M. B. JlomoHocoBa (M.). - 7-e u3a. - M. :
BMHOM. Jlaboparopus 3Hanuii, 2011. - 637 c. - (Knaccuueckwii yYHUBEPCUTETCKHM yueOHUK). -
bubmuorp.: c. 624-628. - TIpeam. ykas.: c. 629-632. - ISBN 978-5-9963-0449-3 (Hanmuuue B OMOMMOTEKe
TYCYP - 41 3k3.)

4.2. lonosHMTe/IbHAA IMTEeparypa
1. MogenupoBaHie KOMIIOHEHTOB Y 371eMeHTOB MHTerpaiabHbiX cxem / [letpoB M.H., ['yaxos
I'B. — M.: U3a-Bo «JIaHb», 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hamuune B 6ubmmoreke TYCYP - 30
9K3.)
2. Uwucnennole Metonbl Ha 6a3e Mathcad [Tekcr] : yue6HOe mocobue gms By3oB / C. B.
[MTopmines, U. B. Benenkoa. - CII6. : BXB-ITetepoypr, 2012. - 456 c. : wi. - bubnuorp.: c. 447-448 . -
[Mpeam. yka3.: c. 449. - ISBN 978-5-94157-610-4 (Hanuune B 6ubmmoreke TYCYP - 20 3k3.)

4.3. Obsa3aTebHBbIE YUe0OHO-MeTOHYeCKHe Moco0ust

1. KowmribloTepHOe MOJie/TUPOBaHMe U TIPOEKTUPOBaHHe 3/IeKTPOHHBIX MPUOOPOB U YCTPOMCTB:
MeToauueckre yka3aHusl K MpakThueckuMm 3aHstusM / CamvkaeB FO. P. - 2012. 16 c. [lata obGpaijeHust
6.02.2017 [SnekTpoHHBIH pecypc] - Pexkum moctyma: http://edu.tusur.ru/publications/2848, cBoboaHbIIA.

2. KommbioTepHOe MoOfie/lMpOBaHHEe U TIPOEKTHPOBaHWE ONTUUeCKUX CUCTeM: MeTtoauueckre
yKa3zaHusl 110 camocTtosTenbHOU pabote / IllangapoB E. C. - 2012. 13 c. [ata oGparienus 6.02.2017
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2594, cBo60 HBIT.

3. KommbioTepHOe Mofie/TMpOBaHHEe W TIPOeKTHpoBaHWe. JIabopaTopHbii mpakTuKym. Yacts 1:
Metoauueckre yka3aHus K jaboparopHbiM paboram / CamvkaeB FO. P. - 2012. 39 c. [lara obGparijeHus
6.02.2017 [SnekTpoHHBIH pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/2547, cBo6oAHbIIA.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPAaBOYHbIE U MOUCKOBbIE CUCTEMbI
1. Ob6pasoBarensHbiii mopran TYCYP - gna mpoBefeHusi 1aboOpaTOpPHBIX, TPaKTUYeCKUX
3aHSITUM U CaMOCTOSITe/TbHON paboThI;
2. Bubmuoreka TYCYP - gs camocTosTeibHOM paboTh;
3. TlporpammHoe obecrieueHre: Microsoft PowerPoint umu aHanoru - fijist IpoBeieHUsl JIeKIUi;
4. TlporpammHuoe obecrieuenne: Turbo Pascal 7 wmm ananory, Scilab Bepcun He Hike 5.0 wm
Mathcad Bepcuu He Hwke 2001 - 7151 IpOBeieHUst 1TabOpaTOPHBIX paboT
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