MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYA S ITPOTPAMMA VUEBHOM JIUCLIUTTJIMHBI
MartemaTnyeckoe MoJAeTMPOBAHNE H IPOrPAMMMPOBaHUE

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOJIEKTPOHHUKA
Hanpasnennocts (mpo¢uis): IIpomblnieHHas 3J1eKTPOHUKA

dopma oOyueHus: 3a04HasA

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 3

Cemectp: 5, 6

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 5 cemecTp 6 cemecTp Bcero | 2010505050005
1 | Jlekuun 4 2 6 4acoB
2 |IIpakTHueckue 3aHATHS 2 2 4 4acoB
3 | JlaGopaTopHbie pabOTHI 8 8 JacoB
4 | Bcero ayiMTOpHBIX 3aHATUN 6 12 18 4acoB
5 |U3 HuX B MHTEPAKTUBHOH (hopme 2 2 4 4acoB
6 | CamocTtosTenpHas pabora 66 92 158 4acoB
7 | Bcero (6e3 3x3ameHa) 72 104 176 4acoB
8 4 4 4acoB
9 | OOmas TpyI0eMKOCTh 72 108 180 4acoB
5.0 5.0 3.E

KonTponbeHbie paboThl: 6 cemectp - |
HuddepennmpoBanHblii 3a4eT: 6 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 44 or «31 » 3 2017 1

JIMCT COI'JIACOBAHUI

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctu) 11.03.04 DnexkTpoHMKa W HAaHOAJIEKTPOHUKA, yTBepkaeHHoro 12 mapra 2015 roma, paccMoTpeHa u

yTBEpIK/ICHA Ha 3acelaHuU Kapeaphl «  » 20 roxma, mpotokon No
Pazpabotunku:
Houenrt kad. [Ip> I'. A. Ko63eB
Houent xad. [Ipd 1O. H. TanoBumnxkuit

3aBenyroumii o0ecnieunBaromeit kad.
IIp> C. I'. MuxajibueHKO

Pabouas nporpamMma corsnacoBasa ¢ (pakyabTeToM, MpoUINpyIOIIel 1 BeITyCKaroel kadeapamu

HaIpaBJICHUS TOJrOTOBKH (CHIEIIUATBLHOCTH).

Hexan 3uB® . B. Ocumnor
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. Muxasb4eHKO
DKCIepr:

[Ipodeccop Kadenpa [Ipd H. C. JleroctaeB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpOBaHUE HABBIKOB MOJICTTUPOBAHMS U aHAJIN3a YCTPOMCTB AJICKTPOHHON TEXHUKHU C UCIIOJNb-
30BAHMEM MAaTE€MaTHUYECKOro ammnapara, NakeToB MPOrpaMM aBTOMAaTU3alMMd MaTeMAaTUYECKUX Pacyueros,
MIPOCKTUPOBAHMS M aHAJIN3a JICKTPOHHBIX CXEM, TPUEMOB ITPOTPAMMHUPOBAHUS HA COBPEMEHHOM BBICOKO-
TEXHOJIOTUYHOM 00BEKTHO-OpPUEHTUPOBAHHOM Oa3ze.

1.2. 3agaun IMCHMIIINHBI
— Jlath cTynmeHTaM MpeJCTaBlIEHHWE O CTPYKTYpe JOKYMEHTOB, HUCIOIB3YEMBIX [UJISi XpaHEHUS
3HaHWH B (hopMe Mozenen
— OOy4dTh CTYICHTOB OCHOBAM pa0OTHI C IPOrpaMMaMi aBTOMATH3AIMH MaTeMaTHUECKHUX pac-
YETOB MPU MPOCKTUPOBAHKUH, AHATIU3E U MOJCIIUPOBAHUHU
— Ilo3HakOMUTH CTYIEHTOB C OCHOBaMH MPOrPaMMHUPOBAHUS HA COBPEMEHHOW BBICOKOTEXHOJIO-
TUYHON 00BbEKTHO-OPUEHTUPOBAHHOM 0ase.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuumuinaa «Marematnueckoe MozienupoBanue u nmporpammuposanue» (b1.B.JIB.5.1) otHocuT-
cs k 650Ky 1 (BapuaTuBHas 4acTh).

[TpenmecTBYOIUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SIBIISIOTCS CIEIYIO-
e AucuIuinebl: MHbopMannonHeie TexHonoruu, Matemaruka, TeopeTuueckue OCHOBBI DJIEKTPOTEX-
HUKH.

[TocnenyromuMHA JUCHUIUIMHAMY SBJAIOTCA: MeTonpl aHaln3a M pacdeTa NIEKTPOHHBIX CXEM,
CXeMOTEeXHHUKA.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH NMPOOJIeM, BO3HUKAIOIIUX
B XO7ie NMpodeccHOHaIbHONU NEeATEIbHOCTH, MPUBJIEKATh JJISl UX PEHIeHHsS COOTBETCTBYIOIIMHA (PU3UKO-
MaTeMaTH4ECKUil anmnapar;

— OIIK-3 cnocoOHOCTRIO peliaTh 3a/1a4d aHajlih3a M pacdera XapaKTepUCTUK AJIEKTPUUECKUX
LeTei;

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTelne (pu3nueckue U MaTeMaTHUYeCKHe MOJIEIH MpHOo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKU M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKLIHOHAIBHOTO
Ha3HA4Y€HUs, a TaK)KE MCIOJIb30BaTh CTaHIAPTHBIE MPOrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIN -
pOBaHMUs;

B pesynbrare usydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

— 3HATh OCHOBHBIE 3Tallbl IPOIECCA MOJECIUPOBAHMS, CIOCOOBI MPEACTABICHUS M XPAHEHUS
KOMIIJIEKCHBIX JTAHHBIX;

—  YMeTb BbIOUPATh U OMUCHIBATH MOAEIH MIEKTPOHHBIX YCTPOUCTB; pabOTaTh C MPOrpaMMHBIMU
CpeICTBaMU MaTEMaTUYECKOTO MOJICJIMPOBAHMSL.

— BJAJeTh S3bIKOM THIIEPTEKCTOBOM pa3METKH, KOMIIbIOTEPU3MPOBAHHBIMU CPEICTBAMU Mare-
MaTH4eCKOro aHaju3a U MOJIEIMPOBAHHU.

4. O0beM IMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUTMHBI COCTaBIIsAET 5.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B TA0JIM -
ne 4.1.

Tabmuma 4.1 — Tpya0eMKOCTh TUCITUTLTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
5 cemectp 6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 18 6 12
Jleknun 4 2
[IpakTrueckue 3aHATUA 2 2
JlaGopaTtopHbIe pabOThI 8
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W3 HUX B HHTEpaKTHBHOU (opMme 4 2 2

CamocTosiTenbHas paboTa (Bcero) 158 66 92

[ToaroroBka K KOHTPOJIBHBIM paboTaM 6 6

BrinonHenne MHAMBUAYAIbHBIX 3a1aHUI 60 30 30

OdopmieHre oT4eToB 10 Ja00paTOPHBIM 8 8

pabotam

[ToaroroBka k 1adboparopHeIM paboTam 8 8

IIpopaboTKa JEeKIMOHHOTO MaTepuaa 26 10 16

CamocTosTenbHOe H3ydyeHne TeM (BOIpOoCoB) 26 10 16

TEOPETUYECKOHN YacTu Kypca

[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSIM, 20 10 10

ceMHuHapaMm

BrinonHeHHE KOHTPOJIBLHBIX padoT 4 4

Bcero (0e3 ax3amena) 176 72 104
4 4

OO0mmas Tpy10eMKOCTh 4 180 72 108

3auetHbie EquHuib 5.0 5.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHUILIMHBI X BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

<
= = =
= = ¥
= 8 s
= 'S a = o
3 8 a S =
R =% =R o & 2 =
= Y ) g o Q QE_) =
=t = z 2 g 2 > 5
Hazpanus pa3aenoB 1UCHUIUIMHBI = % = 5 o O & &
O =
= 2 £ S 2 5
: g g "me g+
< te] o ~
EE G
@)
5 cemecTp
1 JIOKyMEHTHO-OPHUEHTUPOBAHHOE MTPOEK- 4 2 0 66 72 | OIIK-2, OIIK-
TUPOBAHUE: JAHHBIC U JOKYMEHTHI, [IPUH- 3, IIK-1
[Tl XpaHEHUS! KOMIUIEKCHBIX JaHHbIX,
CTPYKTypa JIEKTPOHHBIX JTJOKYMEHTOB,
OLIMOKHU MPOEKTUPOBAHUSI.
Hroro 3a cemectp 4 2 0 66 72
6 cemecTp
2 MareMatu4eckoe MOJEIUPOBAHUE B 2 2 8 92 104 | OIIK-2, OIIK-
WH)XECHEPHBIX pacyeTax: 3Ha4eHHUE MOJie- 3, IIK-1
JIe¥ TIpH pelIeHnH 3a]1a4 yIIpaBICHUS;
Moenu B hopme anredpa-auddepeHiu-
AIbHBIX CUCTEM YPaBHEHH, MOJIEIH MIPO-
1IECCOB B (hopMe aJrOpUTMOB; aBTOMATH-
3anust GopMHUPOBAHUSI MATEMATUYECKUX
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METObI aHAJIN3a MOJIEIIEH.

MO,Z[CJIeﬁ; AHAJIMTHYCCKUC 1 YHCJICHHBIC

Hroro 3a CEMCECTP

8 92

104

Hroro

8 158

176

5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopneprkaHue pa3ienoB JUCIHUILIKMH (TI0 JIEKIUSAM) IPUBEAECHO B Tabnuie 5.2.
Tabmuua 5.2 - CogepkaHue pa3faesoB AUCIUILUIHH (TIO JSKIUSIM)

yIIpaBJICHUS; MOJICJIN B hopMe
anredpa-nuddepeHIuaIbHBIX CHCTEM
ypaBHEHHI, MOJICITH TIPOIIECCOB B
(hopMe aJIrOPUTMOB; aBTOMATH3AITHS
(OpMHPOBAHUST MATEMATHUCCKUX
MojIeJIeH; aHAIMTHYECKHUE U
YHCJICHHBIC METO/IbI aHAJIN3a
MOJENEM.

Hy Kupxroda 11 TokoB. YpaBHEHHS 110
BTOpOMY 3aKkoHy Kupxroga. DxcroHeH-
LaJIbHas MaTpuUla U ee cBoiicTBa. Bbl-
YHCJIEHUE SKCTIOHEHIIMAIbHON MaTpHIIbI.
[Tpumep YKMCIEHHO-aHAIUTUYECKUX pac-
YETOB C MIOMOIIBIO SKCIIOHEHIIUATbHON
MaTpHIIbI.

Hroro

3 =
s | 5%
CopeprxaHue pa3aesnoB JUCUUILIMHBI 1O = > O
Ha3Banus pa3znenos AP pasit et z & &
JIEKLUAM g § 2
= o =
& o 2
= S
5 cemecTp
1 JIoKyMEHTHO-OPUEHTUPOBAHHOE CrtpyKTypa 3JIEKTPOHHBIX JJOKYMEHTOB Ha 2 OIIK-2,
IIPOEKTUPOBAHUE: JaHHBIE U npumepe HTML/XML cranaaptoB.Tern OIIK-3
JIOKYMEHTBI, IPUHLUIIBI XPAHEHUS U pa3MeTKa JOKyMeHTOB. JlepeBo Kak Mo-
KOMIIJIEKCHBIX JIaHHBIX, CTPYKTYpa JeJIb CTPYKTYpBI JoKyMeHTa. CTUIIH 110-
ANIEKTPOHHBIX JOKYMEHTOB, OlIMOKK | KyMeHToB.DOM-Monens nokymenTa. Ma-
IIPOEKTHPOBAHUS. HUITyJMPOBaHHUE CBONCTBAMH JOKYMEHTOB
u s3bIK Java-Script. [Ipumep co3manmsi-
pocToro JokymeHTa. CripaBodHasi MH-
dbopmanus B cetu aTEpHET.
Ilenu co3nanus M Ha3HAYCHUE MOJICTICH. 2
[TonsaTus: 00BEKT, MOZIENIb, OPUTUHAI, CU-
cTeMa, CTPYKTypa, MapaMeTphl U nepe-
MEHHBIE, XapaKTEPU3YIOLINE COCTOSHUE.
Jlunamuueckue Mojienu B popmMe anre-
Opanyeckux u anredpo-nuddepeHranb-
HBIX ypaBHeHUI.MoJenu nporneccos B
(bopme anropuT™MOB.
Hroro
Hroro 3a cemectp
6 cemecTp
2 Maremarunyeckoe MozienupoBanue B | Torosornyeckue ypaBHEHUS U METO/IbI 2 OIlK-2,
VMH)KEHEPHBIX pacueTax: 3HaueHHUe ux nony4denus. Net-nuct. CTpykTypHas OIIK-3,
MOZEIIEH IIPU PEIIECHUN 3a]1a4 Marpuiia ¥ YpaBHEHHUs 110 IIEPBOMY 3aKO- [K-1

Hroro 3a cemectp

Hroro
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (IMOCTEAYIOIIMMH) TUCHUILTHHAMHA
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILUTHHAPHBIC CBSI3U

Ne paznenoB nanHou
JTUCITUTITUHBI, JITSI KOTOPBIX
HE00XOIMMO U3yUeHHUe
HanMmeHoBanue JUCIATIINH 06ECITCUNBAONIIX 1
o0ecIieurBaEMBIX JTUCIUILIMH
1 2
[IpeamecTByromue TUCIUATIITUHBI
1 UndopmanimoHHbIE TEXHOIOTUU
2 MaremaTrka
3 TeopeTrnyeckre OCHOBBI ANEKTPOTEXHUKU
[Tocnenyromiye TUCHUTIITUHBI

1 Metomp! aHanM3a U pacueTa MIEKTPOHHBIX CXeM
2 CxeMOTeXHHKa +

5.4. CooTBeTCTBHE KOMIIETEHIUI, GOPMUPYEMBIX NPU U3Yy4YeHUH TUCHUIIINHBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IWUCHUIUIMHBI, W BHIOB 3aHATHA
Mpe/ICTaBICHO B Tabmuiie 5.4
Tabmuma 5.4 — CooTBETCTBHE KOMIIETCHIIUN W BUJOB 3aHITUH, (POPMHUPYEMBIX TIPU W3YYEHHUH TUCIIHILIH -

HBI
Bunrwl 3ansatuit
< H s
= £ 8
= = Q <
= = g ¥
:( < <
i A e 3
() = i) o e
5 = = o A @DopMBbI KOHTPOJIS
5 Z 3 g, S
S = S e =
bd = < o
) o N
2 ) Q
s S =)
z : :
O
OIIK-2 + + + + Kontponsnas padora, OT-
YeT 10 UHIUBUAYATLHOMY
3aganuto, [IpoBepka
KOHTPOIBHBIX pabot, OTuer
o maboparopHoii padoTe,
JuddepeHunpoBaHHbIif 3a-
qeT
OIIK-3 + + + + KonrtposnpHnas pabora, Ot-
YeT 10 UHIUBUAYATEHOMY
3aganuto, [IpoBepka
KOHTPOJIbHBIX paboT, OTueT
o naboparopHoii pabote,
JuddepennmpoBaHHbIi 3a-
qeT
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ITK-1 + + + + KonTpomasnas padora, OT-
9eT 10 UHIUBUAYAIEHOMY
3ananuto, [IpoBepka
KOHTPOJIBHBIX pabot, OTuer
1o J1abopaTtopHoi padoTe,
HuddepenunpoBaHHbIii 3a-
4yeT

6. UnTepakTHUBHBIE MeTObI U GOPMBI OPraHU3aANUH 00yYeHUs
TexHONIOruM WHTEPAKTUBHOTO O0Y4EHHUs IpU Pa3HbIX opMax 3aHATHI B 4acax MpPUBEJCHBI B Ta-
omure 6.1
Tabmura 6.1 — TeXHOIOTHU MHTEPAKTUBHOTO 00yUYEHHUs MPHU Pa3HbIX (popmax 3aHATUH B yacax

Hurepakr
WBHBIC
HNHurepakTuBHBIC
Meronsl WHTepakTUBHBIE JEKIMU | 1aboparo Bcero
MPAKTUYECKHUE 3aHITUS
pHBIC
3aHATHUSA
5 cemectp
[Ipurnamenue 1 1
CHEIMAJIUCTOB
IIpesenTtamuu c 1 1
HCIIOJIb30BAaHUEM
CIIaliJIOB ¢ 00CYKIEHUEM
Hroro 3a cemectp: 1 1 0 2
6 cemecTp
[Ipesenranuu ¢ 1 1
UCIIOJIb30BaHUEM
MHTEPAKTUBHOU JIOCKH C
00CyXIeHHEM
[IpesenTtamuu c 1 1
HCIIOJIb30BAaHUEM
MyJIbTUMEHA C
o0cyKaeHreM
Hroro 3a cemecTp: 1 0 1
Hroro 2 1 1
7. JIabopaTopHbie padoThI
HanmenoBanue nabopartopHbIx padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7. 1 — HamMmeHoBaH#e 1a00paTOPHBIX padboT
3 =
3 =
O =
= > O
HasBanus pa3nenoB HaumenoBanue 1abopaTtopHbIX padboT - &5
o S E
=3 g =
a e g
= S
6 cemecTp
2 MateMaTH4ecKoe MOJICIMPOBAaHNE B | ABTOMATH3aIusl (JOPMHUPOBAHUS MOJIENN 4 OIIK-2,
WMHXEHEPHBIX pacyeTax: 3HaueHHE 3IIEKTPOHHOM cxeMbl. Mcnonp30Banue na- OIIK-3,
MOJIeNIel TIPH PEIICHUH 3a1a4 kera MathCad. Mcnionb3oBanue cpeisl IK-1
YIpaBJICHUSI; MOJIEITH B hopMe ASIMEC.
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anreopa-nuddepennuanpabix cucteM | MatepaktuBHocTh B HTML nokymenTax, 4
ypaBHEHUH, MOJIENU TIPOLIECCOB B 361K JavaScript.
(hopMe alroOpuTMOB; aBTOMAaTH3AIH Vroro 8
(hOpMHPOBAHUS MATEMATHUECKUX
MoJieNielt; aHATUTUYECKUEe U
YHMCJIEHHBIE METO/Ibl aHAJIN3a
MOJEJIEH.
Hroro 3a cemectp 8
Hroro 8
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApPOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8. 1 — HaumeHoBaHue MpaKTUYECKUX 3aHATHI (CEMUHAPOB)
A v o=
= 2 E
2 5 =
HanMeHoBaHMe IPAKTUUECKUX 3aHATUN g > O
HasBanus paznenos z 5 & &
(cemuHapoB) 2 g 2
X g =
a B>
= S
5 cemecTp
1 JIoKyMEHTHO-OpUEHTUPOBAHHOE Co3znanue HTML crpanurpl. Tabmuibt 2 OIIK-2,
NIPOEKTUPOBAHUE: JaHHBIE U ctuneit CSS. HTepakTUBHBIE TOKYMEH- OIIK-3
JOKYMEHTBI, IPUHIIUIBI XPAHEHUS ThI, JavaScript.
KOMITJICKCHBIX JTAHHBIX KT
OMILIEKC hi2) , CTPYKTypa Wroro 2
AJIEKTPOHHBIX JOKYMEHTOB, OLIMOKU
MIPOEKTUPOBAHUA.
Hroro 3a cemectp 2
6 cemecTp
2 Marematuyeckoe MojienupoBanue B | opMupoBaHre ypaBHEHU MoJIeeH 2 OIIK-2,
HMHXEHEPHBIX pacyeTax: 3HaueHUe aneKTpudeckux uemnei no Net-nucry. Me- OIIK-3,
MOJIEJIEH TP PEIICHUH 3a1a4 TOJ Y3JIOBBIX MOTEHIMAIOB. YacTOTHBIN TIK-1
yIpaBIeHHUS; MOAETH B hopMe aHaJIu3 2r1eKkTpuyecko nenu. [lepexon-
anreopa-nudepeHIaTbHBIX CUCTEM | HBIM MPOIIEcC (aHATUTHIECKUN METO/,
YpaBHEHUH, MOJEIN IIPOLIECCOB B YHCJIEHHOE UHTETPUPOBAHUE).
(hopme anropuTMOB; aBTOMATH3ALHS | .- oro 2
(hopMUpOBaHUS MATEMAaTHIECKUX
MojieJieli; aHAIMTHYECKHE U
YUCJICHHBIE METO/Ibl aHAJIN3a
MOJIEJIEH.
Hroro 3a cemectp
Hroro

9. CamocTrosiTesqibHasi paboTa

Bugpl camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHbI B

Tabimite 9.1.

Tabmuua 9.1 - Bunbl caMmocToaTenbHON pabOThI, TPYAOEMKOCTh U (hOpPMUPYEMbIE KOMIETCHIIMH

HaszBanwus pasznenos

vy L o=
= a =
3 = =
o O =
Bunasr camocTosTensHOM é = 20
paboThI g s 2
X o =
& o 2
~ (S

@OpMBI KOHTPOJIS
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5 cemecTp

1 loxyMeHTHO- ITonroroBka K npakTuye- 10 |OIK-2, |AuddepenunpoBaHHbIii
OPUEHTHUPOBAHHOE CKHUM 3aHSATUSIM, CEMHHA- OIIK-3, |3auer, KonTponbHas pabo-
MPOEKTUPOBAHUE: JTAHHBIE | paM [K-1 Ta, OTYEeT 1O UHJUBHUITY-
1 JOKYMEHTEL, IPHHIHAIEL | oy crosrensHOE H3yde- 10 aJIIbHOMY 3aJIaHUIO, Hpo6-
XpaHEHUsI KOMIUICKCHBIX BEpKa KOHTPOJIBHBIX T
paHe OMILIICKC HHE TeM (BOIIPOCOB) TEOpE- Cpka KOHTPOI pabo

JA@HHBIX, CTPYKIypa TUYECKOM YacTu Kypca
AJIEKTPOHHBIX
JIOKYMEHTOB, OIIHOKH [IpopaboTka JIeKIIHOHHOTO 10
MPOEKTUPOBAHUS. MarcpHalia

Brinonnenne nHIUBUIY- 30

aJIbHBIX 3aJITaHUI

[ToaroroBka Kk KOHTPOJIb- 6

HBIM paboTam

Hroro 66
Hroro 3a cemectp 66

6 cemecTp

2 MaremaTuyeckoe BrinosiHeHre KOHTPOJIBHBIX 4 |OIIK-2, |duddepenumpoBanHblit
MOJIEIMPOBAaHUE B pabot OIIK-3, |3auet, KonTponbHas pado-
HHKEHEPHBIX PACYETAX! |10/ ropia k 1 paKTHue- 10 [IK-1 Ta, OTY4ET N0 UHAUBUITY-
3HaYEeHHUE MOJIENIEN IPU CKFM 3QESITHAM, CEMHHa- IHOMY 3a/1aHHUIO, Otuer
pelIeHnu 3a1a4 pam o naboparopHoii pabote,
yIpaBJIEHMSI; MOAEIHU B [IpoBepka KOHTPOJIBHBIX
dopme anreGpa- CamocTosTenbHOE U3yye- 16 pabor
nuddepeHIHanbHBIX HHUE TeM (BOIPOCOB) Teope-
MOZCJIH IIPOLIECCOB B [TpopaboTka JIEKIIMOHHOTO 16
(hopMme alIropuT™MOB; Matepuania
aBTOMAaTU3aLHs - 5 g
(bopMHpOBaHHS OI[I‘OT(éBKa K Jaboparop-
MAaTeMATUIECKUX HBIM paboTam

OdopmiteHre 0TIETOB TIO 8

nabopaTopHbIM paboTam

Brimonaenue nHAMBUIY- 30

aJbHBIX 3a/1aHUN

Hroro 92
Hroro 3a cemectp 92

IToaroroBka u cnava sK3a- 4 HuddepenumpoBaHHbIii

MeHa / 3aueTa 3a4yer
Hroro 162

9.1. TeMbI KOHTPOJIBHBIX padoT
1. MopnenupoBaHue pe3UCTUBHON LIENU C UCTOYHUKAMHU. ABTOMaTH3alusi GOpMUPOBaHUS MOJe-
Jei snexTpudeckux cxeM. Pemenune 3amaun Komu. Marpuna nnuunenunii. CTpyktypHas marpuna. Me-
TOJ Y3JIOBBIX MOTeHIIMANIOB. [lomyuenne yacToTHbIX XapakTepuctuk B MathCad u ASIMEC.
2. Coznanue html nokymeHnTa no 3aganHoMy 3cku3y. [Ipununs! GpopMupoBaHus U peaau3anuu
MaTeMmatudeckux Mozenei. CTpykrypa anekTpoHHbIX JokymeHToB B HTML, CSS, JS.
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10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PYII

11. PeiiTuHroBasi cucremMa Jisi OLEHKH YCIIeBAE€MOCTH CTY/IEHTOB
He npenycmorpeno

12. Y4yeOHO-MeTOAMYeCKOEe 1 MH(OPMALMOHHOE 0OOecneyeHne TUCUMIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. AwmocoB A.A., Iyounckuii FO.A., Komuenosa H.B. Brrancnurenbnubeie MmeToasl. M3aarenbcTBo
"Jlanw", 2014. [OnexTpoHHbIN pecypc]. - https://e.lanbook.com/book/42190

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa
1. Pakutun B. U. PykoBoactBo mo Meronam BeruuciaeHuit u npuinoxkenus MATHCAD : yue0.
nocobwue s By30B / B. WM. Pakutun. — M. : ®uzmariut, 2005. — 263 c. (Hanuuue B ondmmoreke TYCVYP -
20 9K3.)

12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs
1. Tanouuxuit FO.H., CaBun J[.A. MaremaTnueckoe MOAEIUPOBAHUE M MPOrPaMMHPOBAHUE:
PyKOBOZCTBO K OpraHM3aliU CaMOCTOSATENFHON PabOThI, MPOBEACHUIO MMPAKTUYESCKUX 3aHATUH U J1abopa-
TOpHBIX paboT. — Tomck: ToMCKHii roc. yHUBEPCUTET CUCTEM YIPABICHUS U Pajno31eKTpoHuKu. 2015 1.
— 41 c. (s caMOCTOSITeNIbHON PabOThI, MPAKTUYECKUX U TAOOPATOPHBIX PabOT) [DIEKTPOHHBIN pecypc].
- http://www.ie.tusur.ru/docs/mmip.zip

12.3.2 YuyeOHO-MeTOAMYECKHE TIOCOOUS ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTSAMM 3/10POBbSI

Y4eOHO-MEeTOAMUECKNE MAaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YMClIa MHBAIHMJIOB MPEAOCTABISAIOTCS B (hopMax, aJalTHPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS H
BOCTIpUATHS WH(POPMALIUH.

JIJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 1ML ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JIJ1s1 I ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI H TpedyeMoe
NporpaMMHoe odecrneyeHue

Pecypchl yauBepcurera:

Oo6pazoBarenbHbIii mopTan yHuBepcureta (http://edu.tusur.ru);

OnextpoHHbId karanor oudmmotexku TYCVYP (http://lib.tusur.ru).

OOmieocTynHbIe UHPOPMAITUOHHBIC PECYPCHI:

Pedepepentnas 6a3za mo HHTEpHET MporpaMMupoBanuio http://www.w3schools.com/
CnpaBounuk 1o html-mporpammupoBanuio http://htmlbook.ru/

CrpaBounuk o C++ http://www.learncpp.com/

XA W=

10. HeoOxomuMoe mporpaMmmMHOe oOecIeueHue:

11. CrannmapTHblid makeT opucHbIX nmporpamMm Microsoft Office ¢ TaGMUHBIM TTPOLIECCOPOM U pe-
JTAKTOPOM ITPE3EHTALIHI;

12. Visual Studio 2008 EE with SP1;

13. Mathcad version 13 u BrIIIE;

14. TTaker moxenupoBaHus eKTpoHHBIX cdeM ASIMEC version 2.12 u BbIIe.
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13. MarepuaibHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUTIMHBI
13.1. O61ue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 U CIUIITHHbI

13.1.1. MarepuajibHO-TeXHHYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jnst mpoBeeHus 3aHATUIM JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUYAJIbHBIX KOHCYJbTAIUH, TE-
KyHI€TO KOHTPOJIA U HpOMG)I(}ITOLIHOﬁ aTTeCTallu UCIIOJIb3YCTCA yqe6Ha;1 AyauTopHs, ¢ KOJIMYCCTBOM I10-
CaZIOYHBIX MECT He MeHee 22-24, 060pyIoBaHHAs TOCKOW M CTaHIAPTHON yueOHOU MeOenblo, KOMITbIOTE -
POM, TIPOEKTOPOM U dKpaHoM. VIMEIOTCSl HarIsAIHbIE TOCOOMS B BUJIE MPE3EHTAIIMHN 110 JICKITMOHHBIM Pa3-
Jienam JUCIHUIUIMHBIL.

13.1.2. MaTrepuajibHO-TEXHUYECKOE o0ecneuyeHue 1Jisl NPAKTHYECKNX 3aHATHIl
st mpoBeieHusT IPAaKTUYECKUX 3aHATUN UCIOJIb3YeTCsl yueOHasi ayIUTOPHsl, pacIOIOKEHHAas 10
anpecy 634034, Tomck, Bepmmauna ynwuia, 1. 74, 4 stax, ayn. 201. CocraB o6opynoBaHus: YdueOHas Me-
0enb; Jlocka MarHuTHO-MapkepHas -1mT.; Kommneroreps! kinacca He Huxke [I9BM INTEL Celeron D336
2.8[Tu. -14 mr. Mcnons3yeTcsl TUIEH3MOHHOE MPOTPpaMMHOE OOeCIiedeHUE, TTaKeThl BEPCUEH HE HIDKE:
Microsoft Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Visual
Studio 2008 EE with SP1; Mathcad version 13 u BrIIIIE.

13.1.3. MaTepuaJbHO-TEXHHYECKOe o0ecnedyeHne I J1adopaTopHbIX pador

Jns mpoBeneHus J1aOOpaTOPHBIX 3aHATHI HCHOJIb3yeTcs yueOHO-HCCIeI0BaTeabCKas BBIYMCIU-
TeJIbHAs JJabopaTopus, pacnoioxeHHas 1o ajapecy 634034, Tomckas obnacts, I. Tomck, Beprimnuna ynu-
ua, 1. 74, 4 srax, aya. 3016. CocraB obopynoBanus: YueOHas Mebelnb; DKpaH ¢ 3JIEKTPOIPUBOJIOM — 1
wt.; Mynetumeauiinelii npoekrop TOSHIBA — 1 mt.; Komnbrorepsl kiacca He Humxke Intel Pentium
G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpokomonocHsIM f10cTynoM B Internet — 18 mit.; Mcons3y-
eTCsl JIMIEH3MOHHOE IMpOorpaMMHOE oOecredeHne, makeTsl Bepcuei He Hipke: Microsoft Windows XP
Professional with SP3; Visual Studio 2008 EE with SP1; Mathcad v13.

13.1.4. MaTepuaJibHO-TEXHUYECKOe oOecredeHue VI CAMOCTOATEIbHOH padoThl
Kopnyc ®OT Jlns camocTosTenbHONU pabOThl UCTIONB3YyeTCsl yueOHasi ayauTopus (KOMITbIOTEPHBIN
KJIacc), pacrnoioxkeHHas 1o aapecy 634034, r. Tomck, yn. Bepmmnauna, 74, 1 atax, aya. 100. Coctas 000-
pynoBanus: ydeOHas meOeinb; koMmnbroTepsl kiacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 4
mIT.; KoMrbioTepbl noaktoueHbl Kk cett MHTEPHET u oGecrieunBarOT TOCTYI B 3IEKTPOHHYIO HH(DOpMA-
IIUOHHO-00pa30BaTEeNIbHYIO CPEly YHUBEPCUTETA.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedeHre TUCIUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl dunamMu ¢ OB3 ocyiecTBiasieTcsl ¢ UCONIb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenuaIbHOr0 Ha3HAUCHMS.

[Tpu oOy4yeHHH CTYAECHTOB ¢ HAPYLIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCUIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAMUHBIX CPEICTB M JIPYTUX TEXHHMUYECKUX CPEACTB MpHUeMa/Tiepenauut
y4eOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HapYIICHUSMHU ClIyXa, MOOUIBHOU cHCTE-
Mbl 00y4YEHHMS ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHONW CUCTEMbI. YueOHas ayJiu-
TOpUs, B KOTOPO 00ydaroTCsl CTYAEHTHI C HAapyIIEHUEM CiIyXa, 000pylI0BaHa KOMITbIOTEPHONW TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKON, SJIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 00y4eHnHU CTYAEHTOB ¢ HAPYLIEHUSIMHU 3PeHUSIMHU [IPEAYCMOTPEHO HUCIIOJIb30BaHUE B JIEKIIH-
OHHBIX U Y4EOHBIX ayIUTOPUSAX BO3MOXKHOCTU MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIU cllaiifia Ha SKpaHe) MPH MOMOLIN BUICOYBEIMUUTENEH A1 yAaJEHHOTO IPOCMOTpaA.

[Tpu 0Oy4eHHHU CTYIEHTOB ¢ HAPYILIEHHUSIMH ONOPHO-IBUIaTeJLHOI0 ANNAPATAa HCIOJIb3YIOTCS
aIbTEepHATUBHBIC YCTPOMCTBA BBOAA MH(POPMALMU M JIPyrHe TEXHHUYECKUE CPEACTBA MpUEMa/TIepenadun
yueOHOll nHpopMalUu B JOCTYMHBIX (opMax A CTyAEHTOB C HapyLIEHUSIMHU ONOPHO-ABUIaTEIbHOTO
ammapara, MOOWJIBHOM CHCTEMbI 0OYYeHHS ISl JIFOJIeH C MHBAIUIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIe TPpeOOBaHUs K (OHY OLICHOYHBIX CPEICTB M METOAMYECKHE PEKOMEHAANH
q)OH}I OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHWs, UCIIOJIB3YEMBIC 11 OLICHKU C(i)Op-
MHUPOBaHHOCTH ¥ OCBOCHMsI 3aKpEIUIEHHBIX 32 JUCLUIUIMHON KOMIIETEHIMM IPU MPOBENECHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUH 110 AUCITUIUIMHE MPUBEICH B MIPUIIOKEHUH K paboveil mporpaMme.
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14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM

3710POBbA

J1s1 CTYAEHTOB C MHBATUIHOCTHIO MPEAYCMOTPEHBI JOTIOJHUTEIbHBIE OLIEHOUYHbIE CPENICTBA, MEepe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Taoauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJIWJIHOCTHIO

Kareropuu ctyneHTOB

Bubp! JONOTHUATENBHBIX OIEHOYHBIX
Cpe/CTB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIPOC 0 TEPMHHAM

[IpeumyIiecTBEHHO YCTHAs MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSIMH T10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO NPOBEPKa
METOAAMHM, UCXOJSl U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT POBEPKHU

14.3 MeToauueckune peKOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM /IS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycmarpuBaercs AocTynHas popMa NpeIoCTaBICHHs 33/1aHUi OLIeHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCUCTCHTOM 33JJaHUs BCIYX;

- IPe0CTaBICHUE 33JaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIIPOCHI. J{JIsl TAKKX CTYAEHTOB MpeIycMaTpuBaeTCsl JOCTYIHAs (hopMa MPeaoCTaBICHUS OTBETOB Ha 3a-

JaHHsA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha60p OTBCTOB HAa KOMIIBIOTCPE;

- Ha60p OTBCTOB C UCIIOJIb30BAHUCM YCIIYI' aCCUCTCHTA,

- MPpEACTAaBICHHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB 06y‘{CHI/I$I WHBAJIMAOB IO JUCHUIUIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B (bopMax, aIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpMaLUH:

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

ITpu HeoOxoauMOCTH 7151 00Y4AIOIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHMSI PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
MaremaTHyeckoe MOAeIMPOBAHNE H IPOrPAMMHPOBaHUE

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

HampaBnenue noarotoBku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOJIEKTPOHHKA
Hanpasnennocts (nmpoduis): [IpomMbliieHHAs 3JIEKTPOHUKA

®opma 0OyueHus: 3a04Hast

®axkynbreT: 3uB®, 3a04Hblii U BeuepHuii paxkyabreT

Kadenpa: [Ip3, Kadeapa npoMbiniieHHOH JIEKTPOHUKH

Kypc: 3

Cemectp: 5, 6

YueOnslii 1an Habopa 2015 roga
PazpaboTunku:

— Houent xad. [IpD I'. A. Ko63es

— JHouent xad. [Ipd 0. H. TanoButKHIA

JuddeperurpoBaHHbIi 3a4eT: 6 cemecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon ®opMymupoBKa KOMITETCHIIUH Otamnsl OPMUPOBAHUS KOMIIETECHIINI
OIIK-2 | crocoOHOCTBIO BBISBIISITH €CTECTBCHHOHAYY- JloinkeH 3HaTh OCHOBHBIE HTAITBI IIpOLIECcCa
HYIO CYIIIHOCTh IPO0JIeM, BO3HHKAIOIINX B XOJIE | MOJICIIUPOBAHHSI, CIIOCOOBI ITPECTABICHHS
npodecCHOHATBHOM IeSITeNbHOCTH, IPUBIICKATh | M XPAaHEHHSI KOMIUICKCHBIX JJAHHBIX; ;
JUISL MX PELICHUS] COOTBETCTBYIOLIHI GU3MKO- | JJOJDKeH yMETh BBIOMpATh U OMUCHIBATH MO-
MaTeMaTHYeCKHi armapar JIeTIH JJIEKTPOHHBIX YCTPOMCTB; paboTaTh C
OIIK-3 CIMOCOBHOCTBIO PELIaTh 334N aHaIN3a i pac- | POr PAMMHBIMI CpEACTEAMI MATCMATIHAC
YeTa XapaKTePUCTHK AICKTPUUECKUX IIeTIeH CKOTO MOACIMPOBAHMA. .
JloJbKeH BIaJIeTh SI3bIKOM TUIIEPTEKCTOBOM
[IK-1 CIIOCOOHOCTBIO CTPOUTH MPOCTEHIIHe Puznye-

CKHE U MaTeMaTu4ecKre MoJesu Npruoopos,
CXEM, YCTPOMCTB U YCTAHOBOK JJIEKTPOHUKH H
HAHOAJIEKTPOHUKH PA3IMYHOIO (PYHKIIMOHAIb-
HOT'O Ha3HAYECHMS, a TAKKE UCIOJIb30BATh CTaH-
JApTHBIE IIPOrPAMMHBIE CPEACTBA UX KOMIIBIO-
TEPHOTO MOJEIMPOBAHUS

Pa3sMETKH, KOMIIBIOTEPU3NPOBAHHBIMHA
CpeaACTBAMH MAaTCMAaTUYCCKOT'O aHaJIn3a U
MOACIUPOBAHUA.

OO0mue XapakTEePUCTHKH TIOKA3aTee U KPpUTEPUEB
MIpUBEICHBI B Ta0mmIe 2.
Tabmuma 2 — O0mme XapakKTePUCTHKHU MTOKa3aTeaei M KPUTEPHUEB OLICHUBAHUS KOMIIETCHIIMH 10 dTanam

OLICHUBaHUA KOMIICTCHIIMM Ha BCEX dTaIax

ITokazarenu u
KpUTEpUU

3HaTh

YMmeTs

Bnanets

OTnr4uHO (BBICOKHI
YPOBEHD)

Oo6nanaet hakTHUYECKUMU
Y TEOPETHYSCKUMHU 3HAHH-
SIMH B TIPEJICIIax u3ydaec-
MO 00JIaCTH C IIOHUMAaHU-
€M TpaHMI] IPUMEHUMOCTH

OO6nagaer Auana3oHOM
IIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTUSA
TBOPYECKUX pEIICHHH, ab-
CTparupoBaHus Mpoodiem

Kontpomupyer pabory,
MIPOBOJIMT OLICHKY, COBEP-
[IIEHCTBYET ACHCTBHUSA pa-
0OOTEI

Xoporto (06a30BbIN

3HaeT (aKThl, MPUHIINIIGI,

O0namaer quaa3oHOM

beper oTBETCTBEHHOCTH 3a

YPOBEHbB) MIPOIIECChI, OOIIHNE MOHSA- | TPAKTHUECKUX YMEHUH, 3aBepIleHHE 3a/]a4 B UC-
THS B TIpEJIeNIaX u3ydae- | TpeOYyeMBIX JJIsl pelIeHHsI | CTIeIOBaHUH, ITPHCITOCcal-
Moii o0nacTu OIpeJIeNIEHHBIX MPOOJIEM B |IUBAET CBOE MOBEJCHUE K

o0J1acTu UccleA0BaHuUs 00CTOSATENbCTBAM B pellie-
HUH MIPOOIeM

VYnosnerBopurenb- | Obnanaer 6a30BbiMu 00- | O0naaeT OCHOBHBIMU PaGoraer npu npsimom Ha-

HO (TIOPOTOBBII IIMMU 3HAaHUSAMU YMEHUSMH, TpeOyeMbIMH | OJIFOICHUN

YPOBEHB) UTSL BBITTOJTHEHUST TIPOCTHIX

3aaa4

MAaTUYECKHI anmapar.

2 Peann3anua KOMIeTEeHIINH

2.1 Komnerenuusa OIIK-2
OIIK-2: cnocoOHOCTBIO BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh IPOOJEM, BOSHHKAIOIIMX B
xoJie npoeccuoHaNbHON NeSTEIbHOCTH, IPUBIEKATh AJIS UX PEIICHUS] COOTBETCTBYIOMINN (Pr3MKO-Marte-

s hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH Psijl 3TAoB. DTarbl GOpMUpOBaHUS
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KOMIICTCHIINU, HpI/IMCHSICMBIG JJId 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B Ta0OIHIIE 3.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'II:?)yeMBIC Cpe,Z[CTBa OILICHHUBAaHUA

Tabmuma 3 — Drarnsl

Cocras

3HaTh

YMeTh

Braanern

ConepxaHue 31a-
OB

OCHOBHBIE 3Tallbl MPOIIEC-
ca popMUpOBaHHS MaTe-
MaTHYECHX MOJICTICH,
CIIOCOOBI TIPEICTABICHHUS
Y XpaHEHHUS] KOMILIEKCHBIX
JaHHBIX

OIUCBIBATh MOJIEIH 3JIEK-
TPOHHBIX YCTPOMCTB; pa-
00TaTh C MPOrpaMMHBIMU
cpeactBamu (popMupoBa-
HUS MOJIEJIEr

CTaHJAPTHBIMH ITPOTPaMM-
HBIMH CpPEJICTBAMU IIpEA-
CTaBJICHUS U XPAHEHUS
JTAaHHBIX

Bunwl 3ansatuit

* HHuTepakTUBHBIE TPaK-
TUYECKUE 3aHSATHUS;

* HTepaKkTUBHBIEC JIEK-
1y,

* [IpakTuueckue 3aHs-
TUS;

e Jleknum;

* CamocrosTenbHas pa-
ooTa;

* HMHTepakTuBHBIE 1a00-
paTopHbIE 3aHATHS;

» JlaGopaTtopHsie pabo-
THI,

* HHTepakTUBHBIE MPaK-
TUYECKUE 3aHSATHUS;

* HTEepakTUBHBIE JIEK-
Ly

* IlpakTuueckue 3aHs-
TUS;

o Jlexnmuy;

» CamocTosiTenbHas pa-
ooTa;

* HMHTepakTuBHbIE 1a00-
paTopHbIe 3aHATHS;

» JlabopaTtopHbie pabo-
THI,

* lHTepaKTUBHBIC TIPAK-
THUYCCKUC 3aHATUA,

* CamocTodrenbHas pa-
OorTa;

* HHuTepakTuBHBIC T1a00-
paTopHbIC 3aHSITHS;

* JlaboparopHbie pabo-
THI;

Hcnosnb3yembie
CpeICTBa OLCHUBA-
HUS

* KoutponsHas pabora;
* OTuer no UHIAUBUTY-
AIBHOMY 3aJ1aHUIO;

* Oruer 1o 1aboparop-
HOU pabore;

* Jludpdepenunupopan-
HBIH 3aYET;

» KonrponbHas pabora;
e OTueT no UHJIUBUITY-
AITbHOMY 33JIaHHIO;

* Otuert no nabopatop-
HOM paboTe;

» Jluddepenupoan-
HBIN 3a4eT;

* Oruer o nmaboparop-
HOM pabore;

* OT4er 1o UHIUBUAY-
ATBbHOMY 3aJIaHUIO;

* JTuddepennmponan-
HBIN 3a4ET;

PopMyIMpOBKa MOKa3aTeIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETEHIMU INPUBEJCHA B Ta-

o 4.
Tabmuna 4 — [Toka3aresu U KpUTEPUH OLICHMBAHKSI KOMITIETCHIIMH HA dTanax

CocTasn 3HaTh YmMmeTs Bnanets
OTtnryHO * 3HaeT OCHOBHBIC MOHA- | * YMeeT Matematnyecku | * CnocoOeH nuddepen-

(BBICOKHI YPOBEHB)

THUSI O CHCTEME, MOJICITH H
MO/JICTUPOBAHUY;

* CnocobeH BRIOMpATH
MEXy MpueMaMu ad-
CTparupoBaHUs;

* Cnoco0OeH KOHTEHHH-
pOBaTh AIIEMEHTHI;

BBIPQXATh U apTYMEHTH-
POBaHHO JI0Ka3bIBATh I1O-
JIOXKEHUS TIPEAMETHOM
00J1aCTH 3HAHUS;

IIUPOBATh dTaIbl Hop-
MUPOBaHUS MaTeMaTH4e-
CKHMX MOJIEIICH;

* Brnageer pa3HbIMU
criocobamu mpecTasie-
HUs pu3ndeckoi uHdpop-
Maluu B TpauuecKoi u
MaTeMaTu4eckoi opme;

Xoporto (6a30BbIN
YPOBEHD)

* 3HaeT OCHOBHBLIC ITOHS-
THS O CUCTEME, MOJEIH U
MOJIETUPOBAHUH ;

* lmeer npencraBieHue
0 CTPYKTYpE UCIIONb3Yye-
MBIX MOJICIICH ;

* AprymeHTHpYET BbI-

* CnocoOeH MaTemMaTH-
YECKH BBIPA3UTh TTOJIOKE-
HUS IPEIMETHON 00J1a-
CTH 3HaHUS;

* Kpurnueckn ocmeic-
JIMBAET IMOJIyYEeHHbIE 3HA-
HUS;

* Brageer pa3HbIMU
criocobamu mpecTaBie-
HUs (pusndeckoit nHdpop-
MaIuuy;
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00op MeTona penieHus 3a-
Jlauy; COCTaBIISAET IJIaH
pellIeHus 3a/1auu;

VY I0BIETBOPUTEIBH
0 (ITOpOroBHIN
YPOBEHD)

* JlaeT onpeneneHust
OCHOBHBIX MTOHSTHH ;

* BocnpousBoaut
OCHOBHBIE (DaKTHI ;

» Pacno3naet TunoBeie
MOJIEINH;

* OpueHtupyercs B Ma-
Tepuangax yueOHou JIu-
TEpaTypHl ;

* Ymeer paboTaTh CO
CIIPaBOYHOM JIUTEPATY-
poi;

* Brnaaeer TepMHUHOIO-
ruei npeaMeTHoun oba-
CTHU 3HAHUS,

* CnocobeH npencra-
BHTh 3HAHUS B MaTeMaTH-
yeckoi hopme;

3 (<)% 8

2.2 Komnerennusa OIIK-3
OIIK-3: crnocoOHOCTBIO peliaTh 3aJaud aHallu3a U pacueTa XapaKTePUCTUK DICKTPUUECKUX IIe-

st opMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsIJT ATAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHIUH, TTPUMEHSIEMBIC ISl STOTO BHUBI 3aHATHH M MCIOIb3yeMbIe CPEJICTBA OICHUBAHHS IPE]-
CTaBJIEHBI B TAOJHIIE 5.
OPMHPOBaHHUs KOMIIETCHIIMH U UCIIOJIb3YEMbIC CPEICTBA OIICHUBAHHUS

Tabmuna 5 — Drambl

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue 31a-
II0B

(axThl, MPUHIIUIIBL, TIPO-
LIECCHI, OOIIME IOHATHS B
YacTH aHaJIM3a U pacuera
XapaKTEPUCTHUK EKTPHU-
YeCKHX LIENel, CHHTE3A,
aHaJIu3a ¥ MOJICITUPOBAHHMS
MHKPODJICKTPOHHOM artma-
paTypsl C UCTIOJIL30BAHUEM
CpEJICTB aBTOMATH3HPO-
BAaHHOTI'O HpOCKTI/IpOBaHI/ISI,
a TaK)Ke SKCIICPUMEHTAIb-
HOT'O UCCIIEOBAHUS MU-
KPODJIEKTPOHHOM armapa-

TYpbI

pelarh 3a1a4y aHajau3a u
pacdera XapakTEpUCTHK
EKTPUUECKUX LIETIEH,
CUHTE3a, aHAJIU3a U MOJE-
JIMPOBaHUS MUKPOIJIEK-
TPOHHOM armaparypsl ¢
HCIIOJIb30BaHUEM CPENICTB
ABTOMATU3MPOBAHHOTO
IIPOEKTUPOBAHHSA, & TAKKE
JKCIIEPUMEHTAJILHOTO UC-
CJIEJOBAHUS MUKPODJIEK-
TPOHHOM aImaparypsl

HaBbIKaMH PELICHUS 3a/1a4
aHaJIM3a U pacueTa Xapak-
TEPUCTHK IEKTPUYECKUX
Lereit, cuHTe3a, aHajan3a u
MOJIEIMPOBAHMS MUKPO-
IEKTPOHHOM anmnaparypbl
C MCIIOJIb30BAHNEM
CPEICTB aBTOMATU3UPO-
BaHHOT'O ITPOEKTUPOBAHMSI,
a TaKKe IKCIEPUMEHTab-
HOTO HCCIIEJOBAHUS MHU-
KPOJIEKTPOHHOM anmnapa-

TYpHI

Bunwl 3austuit

* lHTepakTUBHBIE IIPAK-
TUYECKHE 3aHSTHS,

* lHTepaKkTUBHBIE JIEK-
1IUH;

* IIpakTnueckue 3aHs-
THS;

e Jlexnum;

* CamocTosTenbHas pa-
ooTa;

* HWHuTepaxkTuBHBIE 1a00-
paTopHbIE 3aHSITHS;
 JlaGoparopusle pabo-
THI;

* lIHTepaKTUBHBIE IPaK-
TUYECKHE 3aHATHS,

* lIHTepaKTUBHBIE JIEK-
1uH;

* IIpakTnueckue 3aHs-
THS;

o Jlexnnu;

* CamocTosiTenbpHas pa-
oora;

* HMHTepakTuBHbIE 1a00-
paTopHbIE 3aHATHUS;

* JlaboparopHsie pabo-
TBI;

* HHuTepakTUBHBIE MPaK-
TUYECKUE 3aHATHUS,
» CamocrosTenbHas pa-

6oTa;

* HMHTepaxkTuBHBIE J1a00-
paTOpHbIC 3aHATHUS;

* JlaboparopHbie pabo-
THI;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* KonTtponsHas paboTa;
* OTuer o UHIAUBUIY-
QILHOMY 3aJIaHHIO;

* Oruer no naboparop-
HOI1 pabore;

* JTuddepenuuponan-

* KonrponbsHas paboTa;
e OTueT o UHJIUBHUIY-
ATBHOMY 3aJIaHHIO;

* Oruer o 1abopatop-
HO1 pabore;

* Jludpdepenuuponan-

* Ortuer no nabopatop-
HOM pabore;

* Ort4er o0 UHOUBUAY-
aJbHOMY 3a/1aHUIO;

* JludpdepeHurpoBan-
HBIM 3a4€ET;
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HBIN 3a4eT; HBIH 3a4eT;
DopMynUpoBKa MOKa3aTeNleld U KPUTEPUEB OLCHUBAHMS JaHHOW KOMIIETCHILIMU MPUBEACHA B Ta-
onmie 6.
Tabmuua 6 — Iloka3arenu U KpUTEpPHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax
Coctasn 3HaTH YMmeTh Bnanets
OTIn4HO * OOnamaer axTuye- e (QOmamaer nquama3oHoMm | * Pemraer 3amaun agaiu-

(BBICOKMI YPOBEHB)

CKMMH U TEOPETUYECKHU-
MU 3HaHUSIMU B YaCTH
aHaju3a U pacdera xa-
PAKTEPUCTHUK dJIEKTPUYIE-
CKMX LIEIIEH, CHHTE3A,
aHaJIM3a U MOJIENIMPOBa-
HUSI MUKPODJIEKTPOHHOU
anmnaparypsl C HCIIOJIB30-
BaHHUEM CPEJCTB aBTOMa-
TU3UPOBAHHOTO ITPOEKTH-
pOBaHU, a TAKXKE DKCIIE-
PHUMEHTAIILHOTO UCCIEN0-
BaHUsI MUKPODJIEKTPOH-
HOH anmaparypsl;

IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui pelieHus
3aJa4 aHaJIn3a U pacyeTa
XapaKTEePUCTUK dJIEKTPHU-
YEeCKHUX LIeNed, CHHTE3a,
aHaJIM3a U MOJEIUPOBa-
HUSI MUKPOJIEKTPOHHOMN
anmaparypsl C HCIOIb30-
BaHUEM CPEICTB aBTOMa-
TU3UPOBAHHOT'O MPOEKTH-
pOBaHUs, a TAKXKE IKCIE-
PUMEHTAJIBHOT'O UCCIIENIO-
BaHUSI MUKPOAJIEKTPOH-
HOH anmnaparypbIM;

3a U pacyeTa XapakTepu-
CTHUK 2JIEKTPUYECKHX I1e-
e, CUHTE3a, aHaJIu3a U
MOJEIINPOBAHUS MUKPO-
JJIEKTPOHHOU anmnapary-
PBI C HCTIOIB30BAHAEM
CPEICTB aBTOMAaTU3UPO-
BaHHOI'O IIPOEKTUPOBA-
HUS, & TAK)KE DKCIIEPH-
MEHTaJIbHOTO UCCIIEA0BA-
HUSI MUKPOJJIEKTPOHHOU
anmnaparypsl;

Xoporio (6a30BbIi

* 3HaeT (paKThl, NPUHIIH-

° O6J'IaI[aeT JAHUaIIa3oHoOM

* Pemaer 3agaun aHaIu-

XapaKTEePUCTUK AEKTPHU-
YeCcKHUX IleneH, CHHTE3a,
aHaiu3a 1 MOJIeNIMpPOBa-
HUSI MUKPODJIEKTPOHHOU
annaparypsl;

YPOBEHB) IIbl, IPOLIECCHI, O0LTHE IIPaKTUYECKUX YMEHUH, 3a M pacyueTa XapakTepH-
MOHATHS B YaCTU aHAJM3a | TPEOYeMBbIX JUISl PELLICHHUs | CTHUK 3JIEKTPUYECKHX Lie-
U pacyeTa XapaKTepUCTHK | 3aJad aHallu3a U pacyeTa | Iel, CuHTe3a, aHaJlu3a U
IEKTPUYECKUX LIEIIEH, XapaKTEPUCTUK IEKTPU- | MOJEIMPOBAHUSI MUKPO-
CUHTE3a, aHAJIM3a U MO- | YECKHUX Lielled, CUHTe3a, | JJIEKTPOHHOM ammapary-
JEJIUPOBAHUS MUKPO- aHaJIM3a U MOJIEJINPOBA- | PBbI C UCIOJIB30BAHUEM
AJIGKTPOHHOM ammapary- | HUS MUKPOJIEKTPOHHOM | CpPEICTB aBTOMATU3UPO-
pBL; anrmapaTypbl C UCIIOJIb30- | BaHHOI'O IIPOEKTUPOBA-
BaHUEM CPEJCTB aBTOMAa- | HUS;
TU3UPOBAHHOT'O NIPOEKTH-
pOBaHUs, a TAKXKE IKCIE-
PUMEHTAIIBHOTO UCCIIEN0-
BaHUSI MUKPO3JIEKTPOH-
HOM ammnaparypsiM;
VnosnerBopurenbH | * OOmamaer 6a30BHIMU e OOnamaer ocHOBHBEIMU | * [lpu mpsmom HaOIIO-
0 (IIOpPOTOBBLIN OOLIMMU 3HAHUSIMH B Ya- | YMEHHUSMHU, TpeOyeMbIMU | JCHHUHU PellaeT 3adauu
YPOBEHB) CTH aHaJIU3a U pacyera JUTSI BBITIOJTHEHUSI TIPO- aHaJiM3a U pacuera Xa-

CTBIX 3aJ]au aHajIMu3a u
pacueTa XapaKTepUCTHK
ANIEKTPUYECKUX LIeTIEH,
CHHTE3a, aHaJI13a U MO-
JeTUPOBaHUS MUKPO-
AIEKTPOHHOM anmapary-

poi;

PAKTEPUCTUK HIIEKTpUYE-
CKMX IIeTIeH, CHHTE3a,
aHaIu3a U MOJIeIMpOBa-
HUSI MAKPO3JIEKTPOHHON
anmnaparypsl;

HHA.

2.3 Komnerennus IK-1

[TK-1: criocoOHOCTBIO CTPOUTH MpOCTEHIHe HU3NICCKHE U MATEMAaTHUYECKUE MOJICTH MPHOOPOB,
CXEM, YCTPOMCTB U YCTAHOBOK DJIEKTPOHUKH U HAHODJICKTPOHUKH PA3IMIHOTO (PYHKIIMOHAIBHOTO HA3HA-
YCHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHBIC MPOTPaMMHBIE CPEICTBA UX KOMITBIOTEPHOTO MOJICIUPOBA-

Jnis hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH Psijl 3TAnoB. DTarbl GOpMUPOBaHUS
KOMITETEHI[MH, IPUMEHSEMbIE JUIsl 3TOTO BUABI 3aHATHI M MCHOJIb3yeMbI€ CPEJICTBA OLICHUBAHMS Ipen-
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CTaBJIEHBI B Ta0HLIE 7.
OPMHUPOBAHUs KOMIIETCHIIMH M UCIIOJIb3YEMbIE CPEICTBA OIICHUBAHHUS

Tabmuna 7 — Drarmbl

CocTtasn

3HaTh

VYMeTh

Bnanets

CopepxaHnue 3Ta-
OB

[pununs! popmuposa-
HUSI MATEMaTHYECKUX MO-
Jelield, aTansiabeTparupo-
BaHHMSI, OCHOBHBIE TaIlbl
pean3auny MOJIEer U
aHanm3a

CocCTaBIsATh CXEMBI 3aMe-
IIEHHS] MOJIEIEN — BBIJIE-
JISATEH DJIEMEHTEI U BBISB-
JTh cBsi3u. KoppekTHo
MIPUMEHSITH 3aKOHBI MTPH-
POJIBL.

CpencTBamu nakera
MathCad a1t ormcanus u
pean3aunu MOJIEIIEH, U
JUI IPOBEJICHUS MaTeMa-
TUYECKOTO aHan3a

Buner 3angaTuit

* lHTepakTUBHBIE MPaK-
TUYECKUE 3aHATHUS;

* HurepakTuBHBIE 1a00-
paTOpHBIC 3aHATHS;

* IlpakTnueckue 3aus-
TUS;

» JlabGopaTtopHsie pabo-
TBI;

o Jlexnuwm;

* CamocrosTenbpHas pa-
ooTa;

* VHTEepaKTUBHBIE JIEK-
1IUH;

* VHTepakTHBHBIE ITpaK-
TUYECKHE 3aHATHS,

* lHTepaKkTUBHBIE 1a00-
paTopHbIC 3aHATHUSA;

* IIpakTuueckue 3aHs-
THS;

» JlaGopaTtopHbie pabo-
TBI;

* Jlekumu;

» CamocrosiTenpHas pa-
0oTa;

* lIHTepaKTUBHBIE JIEK-
1uH;

* lHTepaKkTUBHBIE NTpaAK-
TUYECKHE 3aHATHS,

* HurepakTuBHBIE 1a00-
paTopHbIE 3aHATHS;
 JlaGoparopHsie pabo-
THI;

» CamocrosrenbHas pa-
ooTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KoutponbHas pabota;
* OTuer Mo UHAUBULY-
AIBHOMY 3a/1aHUIO;

* Ortuer no nabopatop-
HOIi paborTe;

* Jluddepenuponan-
HBIN 3a4€T;

» KonrposnbHas pabora;
* Otuer no MHAUBUAY-
aJIbHOMY 33JIaHUIO;

* Oruer no 1aboparop-
HOI1 paboTe;

» JluddepenuupoBan-
HBIN 3a4€T;

* Oruer 1o J1aboparop-
HOM pabore;

* OTuer no UHJUBUIY-
aJbHOMY 3aJIaHHIO;

* Jluddepenmponan-
HBIN 3a4CT;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJACHA B Ta-

omuue 8.
Tabmuua 8 — IToka3arenu U KpUTEpHH OLEHUBAHHs KOMIIETEHIIMY Ha JTanax

Cocras 3HaTh Ymets Bnanets
OmimynO * Oranbl cxeMatuzauuun | * CBoOogHo npumenser | © CBoOOAHO BianeeT

(BBICOKUIT YPOBEHbD)

IIPU ONIMCAHUU MOJECIIEH ;
* DJramnbl peanu3alnuu
MoOJIeNeH ;

* Ponb u MecTO MeToAa
MIpY PEIICHUHU 3a]1a4H;

MCTOAbI PCIICHHUA 3a1a4 B

HE3HAKOMBIX CUTYaIlUsX;
* YMeeT MaTeMaTHUYECKHU
BBIPAXKATh U aPTYMEHTHU-
POBaAHO JTIOKA3bIBATH I10-
JIO’KEHUS IIPEAMETHOU
001acTH 3HAHUA,

pa3HBIMH crioco0aMu
MpeICTaBICHUs pu3nUe-
CKOM MH(popMaIy B Tpa-
dbuyeckoit 1 MmareMaruyde-
ckoii (hopme;

Xoportmo (6a30BbIN
YPOBEHD)

¢ IlonmMmaeT CBS3HM MEXK-
Ny pa3IMYHbIMU MOHSTH-
SIMM

¢ CaMOCTOATENLHO MOJI-
Oupaer ¥ rOTOBUT cpel-
CTBa ;

* Kputnuecku ocMbic-
JIMBAET MOJIyYCHHbIE 3HA-
HUA ;

e CaMOCTOSTEILHO OJI-
OupaeT ¥ TOTOBUT CPe/I-
CTBa JIJI BEIYUCIIUTEIIb-
HOT'O SKCIIEPUMEHTA

* IIpumeHsieT METOIBI
pelieHus 3a1a4y B He3Ha-
KOMBIX CUTYaIUsX ;

* YMeeT KOPPEKTHO BbI-

paxaTb IMOJIOKCHHA IIPEA-

* Kpurnueckn ocmeic-
JIMBAET MOJIyYCHHBIC 3HA-
HUSA ;

* KoMmmeTeHTEeH B pa3-
JUYHBIX CUTyaIusx (pa-
00Ta BMEXIMCIUTTHHAP-
HOM KOMaH/IE) ;

* Brnageer pa3HbIMU
crocobamu mpecTaBIie-
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* HNwmeer npeacraBneHue
0 CTPYKTYpE UCIOJIb3Yye-
MBIX MOJIEJIEH ;

* AprymMeHTHpYET BbI-
00p MeToaa peleHus 3a-
Jlaud ;

* CocTaBisierT IaH pe-
IICHUS 33/1a49H ;

* I'padmuecku mito-
CTpUpYET 3ajauy;

METHOM 00JIaCTH 3HAHUS,

HUs (pu3nyeckoit nHdpop-
MaIuu;

OCHOBHbIE (aKTBhI;

* PacnosnaeTr Momenm;

* 3HaeT OCHOBHBIE METO-
JIbl PELICHUS] TUITOBBIX
3a71a4 ¥ yMeeT uX MmpuMme-
HATh Ha MPAKTHUKE;

* VYmMmeer paboTath co
CIIPaBOYHOM JINTEpATy-
poit ;

* Hcnons3yer mpo-
IrPaMMHBIE CPEJICTBA,
YKa3aHHbIE B OTUCAHUU

VYrnosnersopurensH | ¢ Jlaer onpenencHus * VYMeeT NpencTaBiIsaTh * Bmageer TepmuHOIIO-
0 (TIOpOTOBBIN OCHOBHBIX IOHATHUH ; pe3yabTaThl CBOEH pabo- | rueil npeaMerHoi obna-
YPOBEHB) * Bocnpousoaur THI; CTH 3HaHUS;

* CriocoOeH KOpPEKTHO
MMpEaACTaBUTb 3HAHHUA B
MareMaTu4eckon gopme;

nabopaTopHON pabOTHI;

3 TunoBble KOHTPOJIbHbIE 3aJAHUSA
I[JISI peaﬂmaunn BBIIHeHepe‘-II/ICJIeHHBIX 3a1a4 O6y‘-IeHI/I$I I/ICHOHB?;yIOTC}I TUIIOBBIC KOHTpOJILHBIe
3aJIaHHs WIIM WHBIC MaTepHaibl, HEOOXOAMMBIC JIJIsl OIICHKH 3HAHWUW, YMEHUH, HABBIKOB U (MJIHM) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOMIUX dTarnbl (GOPMHUPOBAHHS KOMIIETSHIIMA B MPOIIECCE OCBOCHHUS 00pa3oBa-
TEJIBLHOM MPOrpaMMBbl, B CICAYIOIIEM COCTaBE.

3.1 TeMbl HHAMBUAYAJIbHBIX 32JAHUI

— Co3ganme html caiita ¢ 3amanHod (QyHKIHOHATBHOCTHIO. OdopmileHHe TOIKHO OCYIIe-
CTBIISITHCA ¢ TIoMoIIpIo ctuiield CSS, 3anmucanbix Bo BHeENIHeM (aitsie. UHTepakTUBHOCTH 00ecTieunBaeTCs
3a CUeT UCIMOJIb30BaHMs cKpunToB JavaScript. CaliT 1OJDKEH cofepKaTh TMIEPCCHUIKM (KaK MEXIy CTpa-
HUIIAMH CcaiiTa, TaK ¥ Ha BHEIIHUE CAWThI), KAPTUHKH, TAOIUIEI. Bece cTpaHuIlbl TODKHBI OBITH 0opmite -
HBI B €IMHOM cTHiIe. JlommkHa ObITh 0OecreueHa BO3MOXKHOCTh IIepexo/ia ¢ OHON CTpaHMIIbI caiiTa Ha BCe
OCTaJIbHBIE. (CAlT ¢ paclyUCcaHueM 3aHATUN Ha HEAENIO Ui JABYX CTYICHUYECKHUX TPYI, CAlT ¢ ycreBae-
MOCTBIO TPYIIIBI CTYAEHTOB B TEKYILIEM CEMECTpPE, CAalT C MOroJ0i B TOPOJIE, HOBOCTHOM CalT, CAalT MH-
TEepPHET-MarasuHa KOMIbIOTEPHBIX KOMIUIEKTYIOUINX, CAalT CO CIIPaBOYHUKOM MOYTOBBIX OTJEJIEHUH, U JIp.)

— Tloctpoenue rpaduka nepexogHoro npouecca s HenHu BHICOKOW pa3sMEpHOCTH C MCIIONb30Ba-
HueM nporpammuoro nakera MathCad metogom y3noBeix noreHuanon. [loctpoenue Takoro e rpadpuka
B cpene ASIMEC u aHanu3 MIeHTUYHOCTH PE3YJIbTATOB.

3.2 Tembl KOHTPOJIBLHBIX padoT
— MopnenupoBaHue pe3uCTUBHON LENH C MCTOYHUKAMH. ABTOMAaTh3anusi (OpMUpOBaHUS MOjIE-
Jei snexTpudeckux cxeM. Pemenune 3amaun Komu. Marpuna nnuunenunii. CTpyktypHas marpuna. Me-
TOJ Y3JIOBBIX MOTeHIIMANIOB. [lomyuenne yacToTHbIX XapakTepuctuk B MathCad u ASIMEC.
— Cospanune html noxymenra no 3anaHHomy 3cku3y. [IpuHIUNIBI GOpMHUPOBAaHUS U peain3aluu
MaTeMatudeckux Mozene. CTpykrypa anekTpoHHbIX JokymenToB B HTML, CSS, JS.

3.3 TeMmbl KOHTPOJILHBIX padoT
— MopnenupoBaHue pe3UCTUBHOM LENHM C UCTOYHUKAMH. ABTOMaTu3auus (popMupoBaHUsS MOje-
Jier anekTpuueckux cxem. Pemenue 3agaun Komm. Matpuna nnnuaeHiui. CTpykrypHas marpuiia. Me-
TOJ Y3JIOBBIX MOTeHIIMaNIOB. [lomyyenne yacToTHbIX XapakTepuctuk B MathCad u ASIMEC.
— Co3pnanne html noxymenra no 3anaHHomy 3cku3y. [IpuHIUNBI GOpMHUPOBAaHUS U pean3aluu
MaTeMatudeckux Mozenei. CTpykrypa anekTpoHHbIX JokymeHToB B HTML, CSS, JS.
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3.4 Bonpocel 1u¢¢epeHIPOBAHHOIO 3a4eTa

— Crpykrypa HTML noxymenrta. Kackamgaele TaOmuibl ctuiei, snemeHTsl CSS. M3meHeHune
odopmIieHUs TOKyMeHTa ¢ moMotibio CSS.

— Koncrpykuun s3eika JavaScript. Mogens DOM. M3MmeHeHHe CBOMCTB 3JIEMEHTOB B OTBET Ha
JEHCTBUS MOIb30BATEIS.

— Omnwucanue MeKTpuyue CKoi cxeMbl ¢ momoibio Her-nucra. CoctaBiaeHue CTpyKTYpHOM MaTpu-
ubl. Meron y3noBbix noteHnuanoB. Co3nanue cxemsl B cpeae ASIMEC.

— IlomyyeHue 4acTOTHBIX XapakTepucTuk. Pemenue 3agaun Komm. Matpuna naiuaeHuuyii. Mar-
pUlla UHITUJEHTHOCTH.

— Tlonyuenue rpaduka nepexomHoro mporecca anekrpudeckon nenu B MathCad, ASIMEC.

3.5 Tembl 1a00paTOpHBIX padoT
— AproMaTtm3anus (OpPMUPOBAHUS MOJAETH DJIEKTPOHHOW cxembl. lcmonmp3oBaHWEe TakKeTa
MathCad. Ucnonb3oBanue cpeast ASIMEC.
— MHWnarepaktuBHocts B HTML nokymenTax, si3bik JavaScript.

4 Meronnuyeckue MaTepuaJibl
st obecniedeHus mpoiiecca OOyICHHSI U PEIICHUs 3a/1a4 O0yICHHsSI UCTIONB3YIOTCS CIICTYIOIINe
MaTepHaIbl:
— METOAMYECKHE MaTepUalibl, OMPEACISIONINE MPOIeayphl OIICHUBAHUS 3HAHUM, YMEHUN, HABbI-
KOB W (WJIM) OTIBITA ACSITEIBHOCTH, XapaKTEPHUIYIOIIUX dTaIlbl (hOp-MUPOBAHUS KOMIIETEHITUH, COTJIACHO TI.
12 paboueit mporpaMmsl.

4.1. OcHOBHas JIUTEpaTypa
1. AwmocoB A.A., Nyounckuii FO.A., Komuenoa H.B. Beruucnurensusie Metonbl. M3maTenbcTBo
"Jlanp", 2014. [OnekTpoHHbI pecypc]. - https://e.Janbook.com/book/42190

4.2. JlonoHUTEIbHAS JJUTEpaTypa
1. Pakutun B. U. PykoBonctBo mo meromam BblumcieHuit u npuioxeHuss MATHCAD : yue®.
noco6wue ais By30B / B. U. Pakutun. — M. : @u3marmut, 2005. — 263 c. (Hanuune B 6ubmorexe TYCVYP -
20 9K3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe NM0CoO0us
1. TanoBuukuii FO.H., CaBun J[.A. MaremaTueckoe MOJCIMPOBAHUE U MPOTPAMMHUPOBAHUE:
PyKoBO/ACTBO K OpraHu3aluyd caMOCTOATENbHON paboThl, TPOBEACHHUIO MTPAKTHUECKUX 3aHATHI 1 1adopa-
TOpHBIX paboT. — Tomck: ToMckuii roc. yHUBEPCUTET CUCTEM YIIPABJICHUS U Paguo31eKTpoHUKHU. 2015 T
— 41 c. (11 caMOCTOSITeIbHON PabOThI, MPAKTUYECKUX U JTJA0OPATOPHBIX PabOT) [DIIEKTpOHHBIN pecypc].
- http://www.ie.tusur.ru/docs/mmip.zip

4.4. ba3bl JaHHBIX, HHYOPMAIMOHHO CIIPABOYHbIE H ITOUCKOBbIE CHCTEMbI
Pecypchbl yauBepcurera:
O6pazoBarenbHbiii moptai yausepcureta (http://edu.tusur.ru);
OnexTpoHHbIN KaTanor oubanorexku TYCVYP (http://lib.tusur.ru).

OOuenocTynHbple HHPOPMALTUOHHBIE PECYPCHI:

PedepepenTnas 6a3a no uHTepHeT nporpammupoBanuio http://www.w3schools.com/
CnpaBounuk 1o html-nporpammuposanuto http://htmlbook.ru/

CnpaBounuk o C++ http://www.learncpp.com/

e e Aol S

10. Heobxomumoe nporpamMmmHoe oOecrieueHue:

11. CranpaptHelii naket opucHbIx nporpamm Microsoft Office ¢ TabaruHbIM IpoLIECCOPOM U pe-
JTAKTOPOM ITPE3EHTALIHI;

12. Visual Studio 2008 EE with SP1;

13. Mathcad version 13 u BbIIIE;

14. Ilaker monenupoBanus 3eKTpoHHbIX cueM ASIMEC version 2.12 u Bbliie.
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