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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
KomnbroTepHoe Mojie/THpOBaHNe U MPOEKTHPOBaHHEe MPUOOPOB (POTOHMKY M ONTOMH(OPMATHKH

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
[Tpodune: @oTOHMKA He/IMHEeHHbIX, BOTHOBOJHbIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 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 4 3.E

OK3aMeH: 5 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

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
¢busmky;

— [Tlonyuenue mipefcTaBieHUd 00 aJropuTMax, TIOJIOKEHHBIX B OCHOBY IIPOrPaMMHOTO
obecrieueHus1, UCITO/Tb3yeMOTO /IJIs pellieHus TaKUX 3a/1auy;

— [lonyueHure HaBBIKOB pellieHUs 3a/lay, CBSI3aHHBIX C aHA/IM30M TeXHUUeCKUX 00BHeKTOB;

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

2. Mecto puciMiuidHbl B cTpyKType OITIOII

HOuctpnmiHa «KoMmbioTepHOe MOJe/MpoBaHve U TPOeKTHpPOBaHWe TPUOOPOB (OTOHUKH U
ontouH@opmarukn» (b1. ducuunmnsl (Mogynu)) Bl. [ducuunuivHel (Mopynv) mpogecCHOHaTbHOTO
1IMK/Ia 00s13aTeMbHBIX JUCLUIIVH.

[IpegmecTByrOlUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
crefyromye AdcLuIuiMHbL: VHpopmaTrka, Maremaruka, [lpuknagHas uHbopmartuka, CrieLuasnbHble
pasgie/nbl MaTeMaTUKU.

[NocnepyromumMyu  JUCLMIUVIMHAMHU ~ SIBJISIOTCS:  AKYCTOONTHYeCKWe  MeTofbl  00paboTku
uHdopmaumy, VHrerpanbHasi ONTHKA, HenuHelHasi onTukKa, OnTHUeckue MeToAbl 00pabOTKU
uHpopmatuy, [Ipubopsl KBAaHTOBOW 3/1eKTPOHUKH U (DOTOHMKM, PacmpocTpaHeHue /a3epHBIX IyYKOB,
TBeppoTebHbIE MPUOOPHI U YCTPOUCTBA.

3. TpeboBaHus K pe3y/JbTaTaM 0CBOEHHS JUCHUII/THHBI

[Mpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJlelyHOLMX KOMITeTeHL{1it:

— TIK-3 cnocobHOCTBIO K TIPOBE/IeHUI0 M3MePeHU U UCC/e/J0BaHusl Pa3/InUHbIX 0OBHEKTOB TI0
3a/IaHHON MeTOZIMKe;

— TIK-6 criocoOHOCTBIO K OLIEHKe TEXHOJIOTMYHOCTA W TEXHOJIOTMUECKOMY KOHTPOJTIO TIPOCTBIX
U CpefiHeM CJIO)KHOCTM KOHCTPYKTODCKMX pellleHWH, pa3paboTKe TUIIOBLIX IIPOLIECCOB KOHTPOJIS
rapaMeTpoB MexXaHWUeCKHUX, ONTUYeCKUX U ONTUKO-3/IeKTPOHHBIX JleTasied U y3J/10B;

B pesysnbraTe M3yueHUs JUCLIATUIAHEBI CTYZEHT JOJKEH:

— 3HaTh YWCJIEHHble METO/bI pellleHusl 3aJad JIMHeHHOW anreOpel U 3aJad MaTeMaTHydeCKOi
(bU3MKY; a/ITOPUTMBI, TIO/I0)KEHHbIE B OCHOBY MCITI0/Ib3yeMOT0 NPOrpaMMHOr0o obecriedeHus /it pelleHust
3a/iau IMHeHOM anreOpbl U MaTeMaThyeCKor (U3UKH

— yMeThb pellarh 3aJaud, CBSI3aHHbIe C aHA/IM30M TeXHUYEeCKUX O0OBEKTOB, a TaKKe TPaMOTHO
VICTI0/Ib30BaTh BCe BO3MOKHOCTH I1ePCOHA/IBHOIO KOMIbIOTEpa

— BJajeTh UHCJIEHHBIMM MeTOJAaM{ pelleHusl 3afad JIMHeHHOW anreOpel ¥ 3ajau
MaremaThyeckod (M3MKM, HaBblKaM{d pPabOTbl C KOMIIbIOTEPOM, KaK CpeJCTBOM pellleHHs 3a7ady,
CBSI3aHHBIX C @HA/IM30M TeXHUUECKUX 00BEKTOB (POTOHHMKHU U ONTTOMH(OPMATHKH

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO61jast TPY/[0€MKOCTh JUCLIUIITMHBI COCTaB/IsieT 4 3aueTHBIX eMHULIbI U ITPe/ICTaBIeHa B TabsvLe

i.aléﬂl/lua 4.1 — TpynoeMKOCTh AUCLUILIAHBI

Ne Bugpl yueOHOM fieaTeTbHOCTH 5 cemecTp Bcero E mvaunb
1 Jlekuyu 20 20 4yacoB
2 IIpakTrUueckue 3aHATUS 18 18 4yacoB

3 | JlaboparopHble 3aHSTHS 16 16 YacoB
4 Bcero ayauTOpHBIX 3aHATUI 54 54 yacoB
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5 W3 HUX B MHTepaKTUBHOU (popme 30 30 YyacoB
6 CamocTosiTesibHast paboTa 54 54 4yacoB
7 Bcero (6e3 3k3ameHa) 108 108 4acoB
8 ITogroroBka u cZjadya sK3aMeHa 36 36 YyacoB
9 OO0r11ast TPyZJ0EMKOCTh 144 144 4yacoB
4 4 3.E

5. CopepxaHue AUCLHMI/IMHBI

5.1. Pa3jensl JAUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIpUBEZIeHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zgennbl AUCIMIVIMHEBI U BUJbI 3aHSATUN

= | =z | E
s = S
2 8 g - o
5 A 5 | 82 2=
= o w © o 9 = =
= | S 2 i %z > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL = 5 = 5 o 2 Sl
S| £ 8 5|8z &E
: 5§ ®me g%
© O =
£ 8
O
1 |BBegenue 1 0 0 2 IIK-3
2 |IlorpeliHocCTy OKpYyIVIEHUS 0 0 2 ITK-3
3 |Mertogpl pelieHyst HeJTMHEWHBIX 4 4 4 12 24 ITK-3
ypaBHeHU!
4 | MeToppl pelleHUs: CUCTeM JIMHEUHBIX 4 4 4 12 24 [1K-3
ypaBHeHUM
5 |MHTepriosiALys U arrpoKCUMaLys 4 2 4 9 19 [1K-3, ITK-6
byHKLM
6 |Yuc/ieHHOe MHTerpupoOBaHKe U 2 2 0 4 8 [1K-3, [IK-6
nvddepeHIIMpOBaHYEe
7 |UucneHHble MeTO/bI PeLleHUs 3a/1auu 2 2 0 3 7 IK-3
Kot zi/11 0ObIKHOBEHHBIX
nvddepeHIManbHBIX YpaBHEHUM
8 | UucsieHHbIe METO/bI pelleHus 1 2 4 7 14 [1IK-3, [IK-6
rPAaHUYHBIX 3a7jau
9 |MeTobl ONITUMH3ALIUH 1 2 0 3 6 I1K-3, ITK-6
Ntoro 20 18 16 54 108
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (10 JIeKLUSAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpUBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)
3 2 S
g S =
=
HasaHus paszenon CopeprkaHve pas/iesioB JUCLUTLIMHBI 110 = 5 %
JIEKLIUSIM g g g
S g =
=Y o 2
= S}
5 cemecTp
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1 Beegenue

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

HToro

[1K-3

2 ITorpelHoCTH OKpYIVIeHUs

OLleHKM NOTrpelHOoCTerd OKPYIVIeHHS.
[IpencraBneHue v OKpyI/ieHre Uyrcesl B
OBM. MexaHu3Mbl HaKOTIJIEHUST
TMOTPEeLIHOCTeN. YMeHbIlIeHue
MOTPeIHOCTeN.

HNToro

[TIK-3

3 MeTo/ib1 pelieHus1 HeJTMHeHHbIX
ypaBHeHHUH

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

HToro

I1IK-3

4 MeTo/bl pelleHus: CUCTeM
JIMHEVHBIX ypaBHEHUMN

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

Htoro

[TK-3

5 VIHTeprnionsitys v arnmnpoKCUMaLus
byHKIM

Nutepnonsuus pyHkuii. KaHoHnYeckuii
MHorousieH. MHorousieH Jlarpatxa.
MtuorouwieH HerotoHa. [TpubmkeHue
paloHaIbHBIMU U
TPUTOHOMETPHUYECKUMU (DYHKLIASMHU.
CX0IUMOCTh UHTEPIIO/ISILUOHHOTO
niporiecca. iHTeprionisALus CrijlaitHaMu.
ArnmipokcuMariysi QyHKLMM.

HToro

[1K-3, I1K-

6 UurcneHHOe HTerprUpoOBaHUe U
b depeHLIMpOBaHME

PasHocTHas anmnpokcumanus
NpoU3BOAHBIX. UncieHHOe
vHTerpupoBaHve. @opmysia
NPSIMOYTO/IbHUKOB. DOpMysia TpareLyi.
®opmyna CUMIICOHA.

Htoro

TK-3, TTK-

7 Uuc/ieHHbIe METO/IbI PelleHus
3agaun Kot j11 00bIKHOBEHHBIX
b depeHIIMANBHBIX YpaBHEHUN

ITocraHoBKa 3agaun. MeTog Jiinepa.
CummeTtpuuHas cxema. Metoge! PyHre-
KyTra.

HToro

[1IK-3

8 UucsieHHble METO/bI pellleHUs]
IrPaHUYHBIX 3a7a4u

[TocTaHOBKa rpaHUYHOM 3a1aun. MeTo[,
CTpenbObl. Pa3HOCTHBIN MeTo/.

Htoro

[1IK-3
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9 MeToabl ONITUMM3aLIUH

ITocTaHOBKa 3a/1au ONTHMHA3ALMH. 1 IIK-3, TIK-
MeTozb! 6e3yC/I0BHON ONTUMU3ALIUH. 6
MeTo/b! YC/IOBHOW ONTUMM3ALUH.

HToro 1

Wtoro 3a cemecTp

20

5.3. Pa3pgensl AMCHMILVIMHBI ¥ MEeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMH (Mpe/bIAyLMH)
U o0ecreunBaeMbIMH (MOC/TEYIOIAMH) JUCHHUIUTHHAMHA

Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITUTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3enioB faHHOMN AWUCLUIUTHAHBI, [7isi KOTOPBIX HE00X0AUMO
Ne| HavMeHOBaHHe AHUCLATIIHH n3yueHre 00ecrieuyrBaroluX U 00eCcreunBaeMbIX AUCITUTUTAH
1 2 3 4 5 6 7 8 9
[IpeaiecTByoOLLMEe JUCLUATITUHBI
1 |Mudopmarrka + + + + + + + +
2 |Maremaruka + + + + + + + +
3 |[IpuknazsHas nHpopMaThKa + + + + + + + +
4 | CrieLiiasibHble paszerbl N + 4 +
MaTeMaTUKH
[Tocnepyroiye AUCLUIIIMHBL
1 | AKycToonThueCcKue MeTobl N + N N +
06paboTtku nHbopMaru
2 |NHTterpasibHas onTyKa + + + + + + + +
Henunelinas onTrka + + + + + + + +
4 | OnTuyecKrie MeTO/bI
0] eCKue MeTo/T N N N N N
06paboTku nHpopmarn
[Tprbopbl KBAaHTOBOU
5 | [Tpubop aHTOBO 4 + + + + +
3/1eKTPOHUKU U (DOTOHUKH
PacnipocTpanenu HbIX
6 | PacripocTpaHeHnue yasep N N N N N N N
My4YKOB
7 |'TB Te/IbHbIE TIPUOOPHI U
CPAOTE/ILHBIE TP 6op + + + + + +
YCTPOKWCTBA

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3y4YeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIM, (HOpMUpPYeMbIX TPU H3yueHUW JUCLIMIUIMHBL, U BUJOB 3aHATHIN
TIpe/ICTaB/IeHo B Tabmwiie 5.4
Tabmuia 5. 4 — CoOTBeTCTBUe KOMMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTI/TUHBI

Bupp! 3aHaTHI
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KomneTeHiyun
Jlekiuu
[TpakTUueckue 3aHITUS
JlabopaTtopHble 3aHATHS

+ |CamocrosiTenibHast pabora

+
+

[K-3 +
ITIK-6 +

+
+

+

6. InTepaKkTUBHBIE MeTOAbI M (OpMBI OpraHu3aIuy 00yyeHHs
TexHONMOTMM MHTEPaKTUBHOTO OOyueHWs MpU pa3HbiX ()OpMax 3aHATHM B yacax TNPHUBEJEHbI B

Tabmumie 6.1
Tabmuia 6.1 — TexHO/MOrMM UHTEPAKTUBHOTO 00yUeHHs PY Pa3HBIX (popMax 3aHATHIA B Uacax
WHTepakT
VHTepakTHBHbIE NHTepakTHBHbIE
MeTtonpbl 150:3318 (S Bcero
NpakTUYecKye 3aHATUsl | JlabopaTopHbIe 3aHATHUS
JIeKLIUU
Perienue cuTyarjiOHHBIX 6 6
3a/a4
Mosroso# wrypm 5 2 7
Paborta B KoMaH e 5 5 10
WccnenoBaTenbCKuii 3 4 7
MeTo[,
Wtoro 10 10 10 30
7. JTaGopaTopHbINA NMPAKTHKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue 1abopaTOpHBIX paboT
3 <]
3 Z =
s = =
Z $ 3
= 7 =
Ha3sanus paszenoB CopeprkaHue 1abopaTtopHbIx paboT 2 S
-
=~ g3
- s
5 cemecTp
3 MeTo/ib1 pellieHus] HeJTMHeHHbIX MeTo/b1 pellieHus1 HeJTMHeNHBIX 4 [TK-3
ypaBHeHU! anrebpanuecKnx ypaBHeHUH
Wtoro
4 Metozpb! pellieHHs CUCTeM MeToppb! pelieHUs: CUCTeM JIMHEeHHBIX 4 [TIK-3
JIMHEVHBIX ypaBHEHUN anrebpanyecKUX ypaBHEHUH
Nroro
5 MHTeprnioniauus v annpokcumanvs | VIHTepnosiiLus v anrpokcuMarys 4 [1K-3, TIK-
byHKUUN (dbyHKLUMN, CpaBHEHHE MeTO/IOB U UX 6
peasnu3anysa Ha OBM.
Wtoro
8 UucsieHHble MeTO/bI peLleHus MeTtopp! pellieHHs TPaHUYHBIX 3a/ia4 U UX 4 [TK-3, I1K-
FPaHUYHBIX 3aa4u peanusauys Ha OBM. 6
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Ntoro 4
Wroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
Copiep>kaHue MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT
3 <]
& z S
3 = =
Z > 3
Ha3sanus paszenos Copep>kaHre IpaKTUUECKUX 3aHATHUMN °Ec§ = = °E
=
=
= 32
- s
5 cemecTp
3 MeTo/ibI pellieHus] HeJTMHeHHBIX MeTo/ib1 OT/e/IeHUsI KOpHel npu 2 [1K-3
ypaBHEHUN pellieHny HeJTMHeMHBIX aireOpanyecKux
ypaBHeHUM
MeTogp! perieHus1 HeJTMHEUHBIX 2
anrebpanyeckux ypaBHeHU. MeToz
penakcanuu. Metos HbroToHa.
Ntoro
4 Metozpb! pellieHHs CUCTeM PerieHve cuctem TMHENHbBIX I1IK-3
JIMHEeNHBbIX ypaBHeHUH anrebpanyeckux ypaBHeHU. MeToz
l'aycca. Metop, LU-pa3snokenusi. Metof,
3eninens.
Ntoro 4
5 VHTepniosiaLus U annpokcuMaiusi | VinTepnonsuys GyHKUUNA. AITOPUTMBI 2 [1K-3, I1K-
dbyHKUMN MOCTPOEHUST UHTEPIOSILIMOHHbBIX 6
MHOTO4/IeHOB. ATITIPOKCUMALUS
(YHKLMI.
Nroro 2
6 UncneHHOe MHTErpUPOBaHUE U UucnenHoe nHTerpupoBanue. CpaBHeHUe 2 IK-3, ITK-
IuddepeHIMpOBaHKe MeTOZ0B. Pa3HOCTHas anmnpoxcuMaliys 6
MPOU3BO/HBIX.
Nroro 2
7 UuceHHble MeTO/Ibl peLleHus UucieHHbIe MeTO/IbI pellleHrs 3aauu 2 IK-3
3agauu Kot [71s1 0ObIKHOBEHHBIX Kowm.
b depeHIIMANBHBIX YpaBHEHUN Vitoro 7
8 UucsieHHbIe METO/|bI peLIeHus MeTtopp! pellieHHs TpaHUYHBIX 3a/au. 2 [1K-3, TIK-
rPAaHUYHBIX q
pa 3aja Utoro 2 6
9 MeTo/p! ONTUMH3ALIUU MeTozb! ONITUMU3ALIUMN. 2 [1K-3, TIK-
Ntoro 2 6
Wtoro 3a cemecTp 18

9. CamocrosiTesibHast paboTa

Buzpl camocTosiTeNIbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTeHLIUH TIpeJCTaB/eHbl B

tabmuie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

[<5]
2 3 S
O
o S E
Busbl caMocTosiTesibHOM = > U
Ha3Banus pa3szenos 3] = ®opMbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
5 cemecTtp
1 Beepnenue [TpopaboTKa eKIIMOHHOTO 2  |IIK-3 Ornpoc Ha 3aHATUSIX,
Marepuasna OK3aMeH
Ntoro 2
2 IlorpelHocTH ITpopaboTKa JIeKIMOHHOTO 2 |TIK-3 Ornpoc Ha 3aHATUSIX,
OKpPYI/IeHUSI Marepuasna OK3aMeH
Utoro 2
3 Metoppl pelLleHus IToaroroBka K 2 IK-3 Ornpoc Ha 3aHATUSIX,
HeJIMHEMHbIX YPABHEHUM | T[PAaKTUYeCKUM 3aHATUSM, Ok3ameH, OTyer 1o
ceMHHapaM naboparopHoii pabore
IToaroroBka K 2
MpaKTUYe CKUM 3aHSATUSIM,
ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 4
Marepuasna
OdopmreHne 0TUETOB M0 4
nabopaTtopHbIM paboTam
Ntoro 12
4 MeTo/bl pelieHus ITogrororka K 4 IK-3 Ornpoc Ha 3aHATUSIX,
CUCTeM JIMHENHbIX MpaKTUYe CKUM 3aHATUSM, Ok3ameH, OTyer 110
ypaBHEHUN ceMuHapaMm naboparopHoii pabote
[TpopaboTKa JIeKLIMOHHOTO 4
Marepuasa
OdopmreHre O0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 12
5 NuTepnionsiuys v ITogroroeka K 2 IK-3, Onpoc Ha 3aHATHSIX,
anrpokcuMalysl GyHKUUH |[IpaKTUYeCKUM 3aHSTHSIM, [TK-6 Ok3aMeH, OTyer 110
ceMHHapaM naboparopHoii paborte
ITpopaboTKa JIeKIIOHHOTO 3
Marepuasna
OdopmreHne 0TUETOB M0 4
nabopaTtopHbIM paboTam
Ntoro 9
6 UncneHHoe ITogrororka K 2 I1K-3, Ornpoc Ha 3aHATUSIX,
WHTErpupOBaHUE U MPaKTUYECKHUM 3aHSATUSIM, ITK-6 JK3aMeH
IuddepeHIIpOBaHKe ceMuHapaMm
ITpopaboTKa JeKIIMOHHOTO 2

Marepuasa
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Hroro 4

pellieHust

J1st 0OBIKHOBEHHBIX ceMuHapaMm
nvddepeHLIMaTbHBIX
ypaBHEHUM

3a/ldun Ko MMPpakKTHU4YeCKHUM 3dHATUAM, DK3aMmeH

[TpopaboTKa eKIIMOHHOTO 1
Marepuasnia

Htoro 3

7 UncieHHble MeTO/bI [ToaroroBka K 2 [1K-3 Ornpoc Ha 3aHATUSIX,

peliieHust
3ajau

8 UucneHHbIe MeTO/bI IToaroroBka K 2 I1K-3, Onpoc Ha 3aHATHSIX,

FPaHUYHBIX [paKTUYeCKUM 3aHATUSAM, ITIK-6 Ok3ameH, OTyer 110

ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa

OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam

VToro 7

ceMHHapaM naboparopHoii pabote

MPaKTUYECKUM 3aHSATUSIM, ITK-6 JK3aMeH
CceMUHapam

ITpopaboTKa JIeKIOHHOTO 1
Marepuasna

Htoro 3

9 Metopn! ontiumu3aim | [ToaroroBka K 2 IK-3, Ornpoc Ha 3aHATUSIX,

HToro 3a

cemMecTp 54

[ToaroroBka K 3K3aMeHy 36 OK3aMeH

HToro

90

LN WN =

el e el
NOUTA WN RO

18.

MaTpHLIbI.
19
20
21
22

9.1. Boripochl Ha MPopadoTKY JIeKIIHOHHOT'0 MaTepHrasia
VnTepnionsuus ¢yHKLui. KaHOHWYeCKUi MHOTOUJIEH.
MmHorousnen Jlarpanka. MHorousnieH HeroToHa.
[TpubmkeHne paljuOHATBHBIMUA ¥ TPUTOHOMETPHUYe CKUMH (DYHKLIUSIMU.
CX0MMOCTb UHTEPIIOALMOHHOIO MpoLiecca.
VHTeprionsanys criaiHaMu.
AnnpokcuManyst pyHKIUi.
[TocTaHoBKa 3a/1ay ONITUMH3ALIAN.
MeTo/ibl 6e3yC/TIOBHOM ONMTUMU3AL[UN.
MeTozb! yC/I0BHOM ONTUMU3aLIMN.
. IlocTaHoBKa rpaHUYHOM 3a/jauul.

. MeTop cTpesb0bI.

. PasHOoCTHBIN MeTO[,

. Pa3HOCTHas annpokcumManyst Npor3BOAHBIX.

. UucreHHOe MHTerpUpOBaHMe.

. ®opmyiia IpsAMOYTO/IbHUKOB.

. ®opmyna Tparenuii.

®opmyna CUMIICOHA.

[IpsiMble MeTOZbI pellleHHsI CUCTeM JIMHeHMHbIX anrebpanuecKyx ypaBHeHUit

. Metop I'aycca.

. Metop LU-pasnoxxeHus.

. MeTtop, rpOroHKH.

. MeTozp! pelieHNst HeJTMHEMHBIX YpPaBHEHUH.
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23. Metoppl OTie/1eHUsT KOPHEW.

24. MeTon, AUXOTOMUM.

25. Mertop pesiakcaijyu.

26. Meton HeroToHa.

27. Metop CeKylux.

28. Metop fAko6u. Metop 3eiimens. [ubpuaHbie METObI.
29. OmmbKM OKpPYT/IeHHs B UTePALIMOHHBIX METOZAX.
30. O1eHKM MOrpelHOCTel OKPYT/IeHHs.

31. IlpexcrasieHue v OKpyryieHve urcesn B OBM.
32. MexaHH3Mbl HAKOI/IEHHSI TTOTPELLIHOCTEM.

33. YMeHblIeHue TOrpeIHOCTen.

34. llenb IUCLUIUIMHEL U €€ cofleprKaHue.

35. IlpegMeTr AUCLIMILIMHBI.

36. YcTpaHuMBble U HEyCTpaHVMBble TIOTPEeIHOCTH.
37. TpeboBaHUs K BBIYMCTUTETHHBIM METOZIAM.

10. KypcoBas padora
He mipegycmorpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBan/bHbIE OLleHKH /11 3/IEMEHTOB KOHTPOJIsl
Tabsuiia 11.1 — BanbHble OLIEHKH /1J1si 371eMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MaxkcumanbHbIN MakcuManbHbIN
DieMeHThI yueOHOMH 0asu1 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6at 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
5 cemecTp
Ornpoc Ha 3aHATUSIX 8 8 6 22
Ortuert 1o ysabopaTopHO 24 24 48
pabote
OK3aMeH 30
Hapacrarorym utorom 8 40 70 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — IMTepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
banel Ha jaTy KOHTPOIBHOU TOUKH Onenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHOM cymMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMBbI OasiioB 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.

Tabmuna 11. 3 — ITepecueT cyMMbI 6a/IOB B TPAJAULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)
9K3aMeH
5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
4 (xopo1Lo) (3auTeHo0) 85-89 B (oueHs xopo11o)
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75 -84 C (xopor10)
70 -74
— D (yz#0oB1€TBOPUTEJILHO)
3 (YZI0BNeTBOPUTE/IHLHO) (3aUTeHO) 60 64 E (HOCPEACTBeHHO)
2 (HeyA0BIETBOPHUTE/ILHO) (He Hike 60 6anmoB F (HeynoBnieTBOpUTENILHO)
3auTeHO)

12. YuebOHO-MeTOAMYeCcKOe M HH(OPMALIMOHHOE 00ecrieyeHUe AUCIUILTHHBI

12.1. OcHoBHas uTEeparypa

1. KomrbloTepHOEe MO/eTMPOBaHUe U MPOEKTHpOoBaHue: YuebHoe nmocobue / Camukaer FO. P. -
2012. 94 c. [OnekTpoHHbIH pecypc] - Pexxum gocryma: http://edu.tusur.ru/publications/2548, cBo6oaHbIH.

2. OCHOBBI aBTOMAaTH3WPOBAHHOTO MPOEKTUPOBaHMs : yueOHUK 1 By30B / E.M. KyznpsiBres. —
M. : Akagemust, 2011. — 304 c. — ISBN 978-5-7695-6004-0 (Hanuurie B 6ubmioteke TYCYP - 10 3k3.)

3. UwucneHHble MeTofbl : YueOHOe mocobue as Bry3oB / B. @. dopmanes, [1.JI. PeBU3HUKOB,
pen. : AWM. Kub3yH. — 2-e u3g., ucrp. u gor. — M. : @usmariurt, 2006. — 398 c. ISBN 5-06-004020-8
(Hamuue B 6ubmoreke TYCYP - 20 3k3.)

12.2. lonosiHUTe/ILHAA JIMTepaTypa

1. MogenvupoBaHve KOMIIOHEHTOB W 3/IeMEHTOB HHTerpajibHbix cxem / IletpoB M.H., I'yakoB
I'B. — M.: U3a-Bo «/JIaHb», 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hanmuure B 6ubmmoreke TYCYP - 30
9K3.)

2. YucieHHble MeTOZIbI B MPUMepax W 3ajjauax : YuebHoe rocobwe zyis BTy3oB / B.U. Kupees,
A.B. TlaHTeneeB. — 2-e u3A., crepeoTun. — M.: Brbicmas mikona, 2006. — 479 c. — (IIpuknagHas
MareMaTturKa /151 BTy30B). — ISBN 5-06-004763-6 (Hanuuue B 6ubmmoteke TYCYP - 20 3K3.)

3. OCHOBBI UHC/IEHHBIX METOZIOB : YueOHMK A/ By3oB / B.M. BepxOunkuii. — M.: Bricias
mkona, 2002. — 848 c. ISBN 5-06-004020-8 (Hamuuue B 6nbnroteke TYCYP - 16 3k3.)

4. MamuHHble MeTOZbl aHaav3a U TMPOeKTUPOBaHWs 3/1eKTPOHHbIX cxeM : / M. Bnax, K.
Cunrxan, niep.: A.®. O6wvenxos, H.H. Yganos, B.M. [lemuzos, pex. nep. A.A. Typkuna. — M. : Paauo u
cBsi3b, 1988. — 560 c. ISBN 5-256-00054-3 (Hamuurie B 6ubmioteke TYCYP - 28 3k3.)

5. Mathcad 12 ansa crygentoB u urkeHepoB / B.®. Oukos. — CI16.: BXB-ITetepOypr, 2005. —
457 c. ISBN 5-94157-289-1 (Hanuuue B oubmoteke TYCYP - 31 3k3.)

12.3. YueOHO-MeToAUECKOE IT0CO0HEe U MPOrpaMMHoOe obecrieueHne

1. KomrmbloTepHOe MOJe/TMPOBaHWe U TPOEKTHPOBAaHKWE 3€KTPOHHBIX TMPUOOPOB M YCTPOUCTB:
MeTtoanueckre ykasaHusi K MpakThueckuM 3aHaTusMm / CanukaeB FO. P. - 2012. 16 c. [DneKTpoHHbIM
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2848, cBo60oHbBIM.

2. KowmrberoTepHOe MOJIeIMPOBaHUE U TIPOEKTUPOBAHWE OINTUYECKHWX CUCTeM: MeTtoguueckue
yKa3aHusi 1o camocTosiTesibHOM pabote / [langapos E. C. - 2012. 13 c. [OnekTpoHHbIi pecypc] - Pexxum
nocryma: http://edu.tusur.ru/publications/2594, cBo6oAHbIH.

3. KommnbioTepHOoe MofenvpoBaHHe W TMPOeKTHpoBaHUe. JIabopaTopHblii npakTukym. YacTs 1:
Metoauueckre yka3aHusi K naboparopHbiM paboram / CamvkaeB FO. P. - 2012. 39 c. [OneKTpoHHBIN
pecypc] - Pexxum fgoctyma: http://edu.tusur.ru/publications/2547, cBo60HBIM.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. O6pa3oBatenbHbI optan TYCYP
2. Bubmoreka TYCYP

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
KomnbroTepHbIN  Kacc, 00OpYyZOBaHHBIM KOMIblOTepaMu Kkiacca Pentium I wu  Bbllne,
BK/TIIOUEHHLIN B ceTh Internet.
MeToaruecKrie pyKOBOZICTBA 110 BCeM J1a00paTOPHBIM 3aHATUSM, YKa3aHHBIM B TIpOTpaMMe.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJIEH B PUJIOKeHUH 1.
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15. MeTognueckue peKOMeH/Jaliy 110 OPraHUu3aliiy U3yYeHUs JUCLUILINHbI
be3 pekoMeHa11H.
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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
KomnbroTepHoe Mojie/TMpOBaHNe U MMPOEKTHPOBaHHE MPUOOPOB (POTOHMKY M ONTOMH(OPMATHKH

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
[Tpodusns: @oTOHMKA HEe/IMHEeNHbIX, BOJTHOBOJJHbIX U NMEPHO/JUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2013 roga

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

JK3aMeH: 5 ceMecTp

Tomck 2016
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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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

I1K-6 CTIOCOOHOCTBIO K OL[€HKe TeXHOJIOTHYHOCTH U | [Io/bKeH 3HaTh UHMCIeHHbIE METO/IbI
TEeXHOJIOTUYeCKOMY KOHTPOJIFO TIPOCTBIX U pellieHust 3a/iay TMHeHHOU anreOpbl v
cpefiHel C/I0)KHOCTH KOHCTPYKTOPCKUX 3a/la4 MaTeMaTHyeCcKou (hU3UKHY;
pellieHni, pa3paboTKe TUITOBBIX MPOI[ECCOB a/ITOPUTMBI, TI0JIOXKEHHBIE B OCHOBY
KOHTPOJIS1 IapaMeTPOB MeXaHUYeCKHUX, VICII0/Ib3YEeMOr'0 TIPOrPaMMHOI0
OTITHYECKUX U ONTHUKO-3/IEKTPOHHBIX JleTasiell ¥ | 0becrieueHust /jisl PeIieHus 3aaq
y3/710B JIUHEeMHOM anrebphl 1 MaTeMaTHue CKOM

[TIK-3 CIOCOOHOCTBIO K TIPOBE/IEHHIO M3MepeHu U (prasuxas;

[omkeH yMeTh pelliaTh 3a/jauk, CBsSi3aHHbIe
C aHa/TU30M TeXHUUECKUX 00BEKTOB, a
TaK)ke TPaMOTHO HCIT0JIb30BaTh BCe
BO3MO)KHOCTH NePCOHATBHOTO
KOMIIBIOTEpa;

[omkeH BnajieTh YUCI€HHBIMU MeTOZlaMH1
pellieHus 3a/iau JIMHeHHOU anreOpbl U
3a/jay MaTeMaTU4yeCcKoi (PU3UKH, HaBbIKaMU
paboThI C KOMITBIOTEPOM, KaK CPeiCTBOM
pelleHusI 3a/iay, CBSI3aHHbBIX C aHAJTM30M
TeXHUUeCKUX 00BeKTOB (POTOHUKH U
ONTOMH(OPMAaTUKH;

WCCJIe/IOBaHUsI Pa3/IMUHBIX 0OBEKTOB TI0
3a/laHHOM MEeTOJUKe

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OL€EHWUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBE/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb Y™meTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObajaeT fuarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TeOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobieM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu oripeZie/ieHHBIX TIP00JIeM B | IPUCTIOCcabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 151 BBITIOJTHEHHST TIPOCTBIX
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3a/a4u

cpenHei

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerennus ITK-6
[TK-6: criocoOHOCTBIO K OLIEHKE TEeXHOJOTMUHOCTH U TEXHOJIOTUYECKOMY KOHTPOJIIO MPOCTBIX U

CJIO)KHOCTH  KOHCTPYKTOPCKHX  pellleHuH,

pa3paboTKe THUIMOBBIX TIPOL[ECCOB KOHTPOJIS

rapaMeTpOB MeXaHWYeCKUX, ONTUYeCKUX U OMTUKO-3/IEKTPOHHBIX ieTajleil U y3/10B.

st bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTD Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TnipeZicTaB/IeHbl B Tabuiie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCIIO/Ib3yeMble CPeZICTBA OLeHUBAHKS

TIPOrPaMMHOTO
obecrieueHust /st

peleHus 3a/jau TMHeHHOM

anreOpbI U
MaTeMaTHueCcKor (PU3UKU

TeXHUYeCKUX 00LeKTOB, a
TaK)ke TPaMOTHO
HCII0/Ib30BATh BCE
BO3MOYKHOCTH
11epCOHAILHOIO
KOMITbIOTEpa

CocraB 3HaTb Y™meTb Bnagets
CopeprkaHue aZrOPUTMBI, TIOJIOKEHHbIE | pellaTh 3a/lauy, HaBbIKaMU paboThI C
3TaroB B OCHOBY MCIIOJIb3YEMOTO | CBSI3aHHBIE C aHA/TU30M KOMIbIOTEPOM, KaK

CPeJiCTBOM pellIeHHs
3a/1au, CBSI3aHHBIX C
aHaM30M TeXHUYeCKUX
00beKTOB (DOTOHUKU U
oNTOHMH(MOPMaTUKH

Buabl 3aHaTHM

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

* [lpakTnueckue

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

* [lpakTuueckue

* VIHTepakTUBHbIE
TpaKTUUYeCKUe 3aHsATHS;
* VIHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATUS;

* CamocTodTenbHas

3QHSATHS; 3QHSATHS; paborta;
* JlaboparopHbie * JlabGopartopHble
3aHSATHS; 3aHSTHS;
* Jlekumu; * Jlekuuu;
* CamocrodTebHas * (CamocrosiTesibHas
pabora; pabora;
* [logroroBka K * TloaroToBKa K
3K3aMeHy; 9K3aMeHy;;
Hcronb3yembie * Ortuet 1o * Ortuer 1o * Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoti pabore; nabopatopHoii pabore;
OLl€HUBAHHWSA * Oripoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * DK3aMeH;
e OK3aMeH; * DK3aMeH; * OK3aMe€H;
e OK3aMeH; * ODK3aMeH;
dopMynMpoBKa TOKa3aTe/ell M KpUTEpUeB Ol|eHMBAaHUSI [JaHHOW KOMITETEHIIMU TpPUBeJeHa B
Tabmurie 4.
Tabsuria 4 — TTokasaTesu U KPUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OminuHo * CrygeHT criocobeH * CrygeHT ciocobeH * CrygeHT criocobeH

(BbICOKMI YPOBEHB)

TMPaBU/IbHO MOSICHUTD
CyTb aJITOPUTMa, ero
OrpaHUYeHust U
0COOEHHOCTH
peanu3zauuu Ha OBM;

CaMOCTOSITe/IEHO
aHa/IM3MpOBaTh
TeXHUUYeCKHue 00BeKThl,
CTPOUTH MOJIeNA UX
OTUCHIBAOIIINe,
BbIOMpaTh 3¢ (eKTUBHbIE

CaMOCTOSITE/TbHO CTPOUTD
3¢ deKTUBHbIE
aJITOPUTMBbI PeIeHusT
3a/1a4 10
MO/Ie/TAPOBAHHUIO
TeXHUYeCKUX 00BLEeKTOB,
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CpeJicTBa U METO/bI
BBIUMC/IEHUM, KODPEKTHO
VX peasM30BbIBaTh Ha
3BM wunu 3¢ dekTuBHO
TI0/Tb30BaThCsl yoKe
CYLL|eCTBYIOLIMMU. ;

BbIOMpaTh Hanboee
3¢ dexTrBHBIE
YKC/IeHHbIe MeTO/IbI,
KOPPEKTHO UX
peanu3oBbiBaTh HAa DBM,
3 peKTUBHO
T0/Tb30BaThCS yKe
CyILIeCTBYHOLUMU
anrapaTHbIMU U
MPOrpaMMHBIMU
CpeACTBaMM.;

Xopotiio (6a30BbIii

* CrygeHT criocobeH

* CrygeHT ciocobeH

* CrygeHT criocobeH

CyTb aJITOPUTMa;

TeXHUYeCKHe 00LeKTHI,
CTPOUTh MOJIE/T UX
OTMMCHIBAIOIIIHE,
BLIOMpATh MpUem/ieMble
CpeZiCTBa U MeTO/Ibl
BBLIUMC/IEHUI, C
He3HAUUTeTbHBIMU
HeZoueTaMu Ux
peav3oBbIBaTh Ha OBM
WU TI0JTb30BaThCs YoKe
CYILLeCTBYIOL[MU. ;

YPOBEHb) He3HauUUTe/IbHbIMU CaMOCTOSITE/IbHO U/ B CaMOCTOSITe/IbHO UJIU B
OIIMOKaMH MMOSICHUTh KOMaH/le aHa/IM3UpOBaTh | CpyIlle CTPOUTh
CyTb a/IfOPUTMa, ero TeXHUUeCKHUe 0ObeKTHl, IpremMJ/ieMsble alrOpUTMbI
OrpaHUYeHNs; CTPOUTH MOZeJIA UX pereHus 3a4a4 1o
OITUCHIBAIOIIUE, MO/Ie/TMPOBaHUIO
BBIOMpATh MpUeMJ/IeMble | TeXHHUUeCKHX 00BEeKTOB,
CpefcTBa U MeTO/bI BLIOMPATH MpUeM/ieMble
BBIUMCJIEHUM, KODPEKTHO | UHWC/IeHHbIE METO/BI,
peanu30BLIBaTh UX Ha KOPPEKTHO UX
9BM v 3¢ dekTrBHO peanu3oBbiBaTh HAa OBM,
T10JIb30BaThCS YrKe 3¢ deKTUBHO
CyLL[eCTBYIOILUMHU. ; 10/1b30BaThCA yXKe
CyLLIeCTBYIOIUMU
arrapaTrHbIMU U
IIPOrpaMMHBIMU
CcpelCcTBaMu.;
YnoBneTBopuTe/bH | o CTymeHT CriocobeH C * CrygeHt ciocobeH * CrygeHT criocobeH
0 (IIOpOroBeIi He3HauuTe/TbHbIMU XOTs1 ObI B KOMaH ie XOTs1 ObI B KOMaH/ie
YPOBEHb) oIIMOKaMU MOSICHUTh aHa/IM3UupoBaTh CTPOUTL IIpUEMJIEMbIE

a/ITOPUTMBI pelleHns
3a/ia4 1o
MO/Ie/TMPOBaHUIO
TeXHUUeCKUX 00BEeKTOB,
BLIOMPATH MPUEeM/IEMbIe
YU C/IeHHble MeTO/bl, C
He3HaYuTe/IbHbIMU
HeJ0oueTaMy Ux
peay30BbIBaTh Ha OBM,
T10/1b30BaThCS YXKe
Cy11leCTBYIOLLIUMU
arrnapaTHbIMU U
MPOrpaMMHbIMU
Cpe/CTBaMH.;

[TK-3: criocoOGHOCTBhIO K TIPOBE/IEHUI0 M3MepeHUd W UCC/ielOBaHuUs
3a/laHHOW MEeTOJIHKe.

2.2 Komnerenuus I1K-3

Pa3/IMYHBIX 00BEKTOB 10

[7nst bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOr0 BW/bI 3aHATHM U UCIO/Ib3yeMble CPeJCTBA OLIeHHUBAHMUS
TipeZicTaB/IeHbl B Tabmuiie 5.
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Tabsuria 5 — OTariel HOpPMUPOBAHMS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

anreOpswI U 3a/1au
MaTeMaTh4eCcKou (pu3mnKu

MeTO/I0B

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue YHC/IeHHbIE METO/IbI peanu3oBaTh Ha OBM YHC/IEHHBIMM MeTO/laMH1
9TarioB pelleHust 3a/jau TMHEMHOW | a/ITOPUTMbI UMC/I€HHBIX pelleHus 3aJjau TMHeHON

anreOpwI U 3a/au
MaTeMaTh4eCcKOU (pu3mnku

Bupp! 3aHaTHM

* NHrepakTHBHBIE
NIpaKTUUeCKHe 3aHATHS;
* NHTepakTHBHBIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKL{UY;

* [IlpakTnueckue

* lIHTepakTUBHBIE
IIpaKTUYeCKHe 3aHATHS;
* lIHTepakTUBHBIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKL[1Y;
 [IlpakTuueckue

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHS;

* (CamocTrodTebHas

3QHATHS; 3QHSATHSA; paborta;
* JlaboparopHbie * JlabopaTopHbie
3aHATUS; 3aHATHS;
* Jlekumuuy; * Jlekuuu;
¢ CamocTosiTe/bHast * CamocrosTenbHas
pabora; pabora;
* TloaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Wcnonb3yembie e Otuer 1o * OTuer 1o * Otuer 1o
CpeAcTBa nabopatopHo¥i pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OL€HUBAHKWA * OripocC Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * DK3aMeH;
e OK3aMe€H; * ODK3aMeH; * OK3aMe€H;
e OK3aMeH; * DK3aMeH;
dopMy/nMpoBKa TOKa3aTesield M KpUTepPUeB OL|eHUBAHWS [JaHHOW KOMITeTeHI[UM TpuBe/ieHa B
Tabmumrie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb YMmeTb Bnagets
OT1myHO * CrygeHT criocobeH * CryzeHT criocobeH * CrygeHT criocobeH

(BBICOKMI YPOBEHB)

IMPpaBU/IbHO IMOACHHUTDb

CyTb UMC/IEHHOI'O MeTOoJa,

€ro OrpaHu4eHust U
0COOEHHOCTHU
peanuv3aluy Ha OBM,;

TIPaBUJILHO
CaMOCTOSITE/TEHO
COCTaBUTb aJITOPUTM U
TEKCT TIPOTPaMMBbl,
peanusyoniein
YHC/IeHHbIA MeTOfI,
OTVIaAUTh MIPOTPaMMy U
BBISIBUTh
9KCIUTyaTaliOHHbIe
OrpaHUYeHUS;

CaMOCTOSTEe/TEHO
MOCTPOUTH CXEMY
BBIUMC/TUTETEHOTO
9KCTIepUMeHTa, BbIOpaTh
Hanbornee 3¢ eKTUBHbIE
YKC/IeHHbIe MeTO/IbI U
KOPPEeKTHO UX
peay30BaTh Ha OBM, a
Takxke 3¢ eKTUBHO
HCTIO/b30BaTh TOTOBbIE
MpOrpaMMHBIe CPe/iCTBa
JUTSI peLLieHus 3aJjaui;

Xoporiio (6a30BbIit
YPOBEHb)

* CrygeHT criocobeH
He3HauuTeTbHbIMU
OLLIMOKAMU MOSICHUTD

CyTb UMC/IEHHOT'O MeTOoJa,

ero OrpaHuYeHus 1
0CODeHHOCTHU
peanuv3aluy Ha OBM,;

* CryzeHT criocobeH ¢
He3HauMlTe/bHbIMU
HeZloueTaMu
CaMOCTOSITE/TEHO
COCTaBUTh aJITOPUTM U
TEKCT MPOrPaMMBl,
peanusyroniein

* CrygeHT criocobeH
CaMOCTOSITE/TEHO
MOCTPOUTH CXEMY
BBIYHC/TUTEIEHOTO
9KCIIepUMeHTa, BbIOpaTh
npreMIeMble UKC/ieHHbIe
MEeTOZbI Y KOPPEKTHO MX
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YHC/IeHHbIA MeTO, U
OT/IAUTh MPOTPAMMY;

peanu3oBaTh Ha OBM, a
Takyke UCI0/1b30BaTh
rOTOBBIe [MPOrPpaMMHBbIe
CpeJiCTBa [i/Is1 pelleHust
3a/auy;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* CrygeHT criocobeH
He3HauNuTeIbHBIMU
OLIMOKaMU MOSICHUTH
CyTh UHC/IEHHOTO METO/Ia;

* CryzeHT ciocobeH ¢
He3HauuTeTbHbIMU
He/oueTaMu
CaMOCTOSITe/IEHO
COCTaBUTh aJITOPUTM U
TEKCT MIPOTrpaMMBl,
peanusyroniei
YHC/IeHHbIA METO/I;

* CrygeHT criocobeH
CaMOCTOSITE/TEHO
MOCTPOUTH CXEMY
BBIYHC/TUTE/IEHOTO
3KCIIepUMeHTa, BbIOpaTh
npreMIeMble UKC/IeHHbIe
MEeTOZIbI U Pean30BaTh
ux Ha OBM c
He3HaYUTe/TbHOMBI
HeJjoueTaMH, a TaKKe
HCTI0/Tb30BaTh TOTOBBIE
TporpaMMHBIe CpeJiCTBa
JUIs1 pellieHys 3a/iauy;

AedaTe/JIbHOCTH,

XapaKTepU3yIOLIUX 3Tarlbl

3 TunoBbie KOHTPO/IbHBIE 33/JaHUA
st peanmu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 Tembl OIPOCOB Ha 3aHATUAX
— MerTozpb! peliieHUsI HeTUHEMHBIX YPaBHEHUM.

— MeTtopbl OTZieNIeHHsT KOpHeH.
— MeToa IMXOTOMMU.

— Mertop penakcauyy.

— Metog HeroToHa.

— Merto[ cekyluX.

— Meropg SIko6u. MeToz 3etifens. ['MOpuaHbIE METOABI.
— OmmbKH OKpYT/IeHUs B UT€PAIJMOHHBIX METO/ax.

— OLeHKY MOTpelHOCTeN OKPYI/IEHUSI.
— IlpepcraBsneHue u okpyriieHue yucesna B OBM.
— MexaHU3MbI HAaKOTI/IEHUS TIOTPEIITHOCTEH.

— YMeHbllleHHe MOTPelIHOCTeMN.

— Uenb gucuumuivHbI U eé cofiepKaHue.
— [IpeaMeT AUCLIMTIIUHBIL.

— YcTpaHuMbIe U HEyCTPaHUMbIe TIOTPeITHOCTH.
— TpeboBaHus K BBIYMCUTETHHBIM METOZAM.

3.2 DK3aMeHal[UOHHbIe BOMPOCHI
— Unrepnonsuus ¢pyHKLui. KaHOHWYeCKUiA MHOTOUJIEH.

— MHorounen Jlarpanyka. MHorounes HeroToHa.

— TlpubnmkeHre paliiOHaMbHBIMU ¥ TPUTOHOMETPUUYECKUMH (QYHKLIUSMHU.
— CXoauMOCTbh UHTEPIOJISILMOHHOI O Mpoliecca.
— NHrepnonauys criiaiHaMH.

— AmnmnpokcuMarus (yHKLMM.

— IlocraHoBKa 3384 ONTUMU3ALUU.

— Mertogp! 6e3yCI0BHOM ONTUMH3ALHH.
— MeTozb! yC/I0BHOM ONTUMU3aLIMH.
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— TlocTtaHoBKa rpaHAYHOM 3a/jau.

— Meropg cTpenbObI.

— Pa3HocTHBIM MeTOf,

— PasHoCTHas anrnpokcuMarys MpOU3BOJHbIX.

— UwucseHHOE WHTErPUPOBaHME.

— ®opmyna NpsIMOYro/bHUKOB.

— ®opmyna TpareLyu.

— ®opmyna CumricoHa.

— TlpsiMble MeTOABI pellleHUs CHUCTeM JIMHEWHBIX anreOpandeckux ypaBHeHui. OOparieHue
MaTpULIbI.

— Mertoz I'aycca.

— Mertoz LU-pasnoxeHus.

— Mertog NIpOTOHKH.

— MeTto/bI pellieHrsl HeJTMHeWHbIX YpaBHeHUH.

— Mertoapbl oTAeeHNUsT KOPHEH.

— Mertop fjuXoTOMUHU.

— Mertog penakcauumu.

— Metog HeroTOHa.

— Merto[ ceKyluX.

— Mertopg SIko6u. Metop 3etifiesnsi. ['MOpUAHbIE METOBI.

— OwmmbOKYU OKPYI/IEHUS] B UTE€PALMOHHBIX METOZAX.

— OuUeHKHU MOrpenIHoCTeN OKPYITIeHUSI.

— IlpepcraBnenue u okpyrieHue yucen B OBM.

— MexaHu3Mbl HaKOT/IEHUS TIOTPELIHOCTEN.

— YMeHbllIeHHe TTOTPelHOCTeN.

— Lesp AUCLUIVIMHEBI U €€ cofeprKaHue.

— IlpegMeT AUCLMIIIUHBL.

— YcTpaHuMBbIe U HeyCTPaHUMbIe ITOIPeLHOCTH.

— TpeboBaHusi K BEIUMCUTEEHBIM METO/[AM.

3.3 TemblI 1a00paTOPHBIX PadoT
— MeTo/bl peliieHus TPAHUYHBIX 33/a4 U UX peanu3aius Ha 9BM.
— VIHTeprionisiys ¥ armpoKCUMaiis QyHKIWH, CpaBHEHWe METO/I0B U MX peanu3arys Ha DBM.
— MeTofpl peliieHusi CUCTeM JIMHEWHbBIX anreOpanuecKuX ypaBHeHUMH
— MeTojpl peliieHust HeJTMHeHHbIX arebpanyeckux ypaBHEeHHH

4 MeTtognueckye MaTepHaJsibl
Inst obecrieueHusi mporiecca oOyueHHs U pelleHus 3afiau 00y4yeHUsi UCIIONb3YIOTCS CIeAyIoIre
MaTepuarlbl:
— MeToAUuYecKue Marepuasbl, OrMpefessitolyie TMpOoLefypbl OLIEHWBaHUSl 3HAHWN, YMEeHUH,
HaBBIKOB U (WIM) OMbITa [AeATeTbHOCTHU, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UTeparypa

1. KowmribloTepHOe MO/leTMpOBaHUe U MpOoeKTUpoBaHUe: YuebHoe nocobue / CanukaeB HO. P. -
2012. 94 c. [OnekTpoHHbIH pecypc] - Pexxum gocryma: http://edu.tusur.ru/publications/2548, cBoboaHbIH.

2. OcCHOBBI aBTOMaTHU3MPOBAaHHOTO MPOEKTUPOBaHMs : yueOHUK A5 By3oB / E.M. KynpsiBieB. —
M. : Akagemust, 2011. — 304 c. — ISBN 978-5-7695-6004-0 (Hanuurie B 6ubmoteke TYCYP - 10 3k3.)

3. UwucneHHble MeTOAbI : YuebOHOe mocobue s BTy30B / B. @. dopmanes, /1.JI. PeBU3HUKOB,
pen. : A.W. Kub3ys. — 2-e u3g., ucrp. u gomn. — M. : @usmarnurt, 2006. — 398 ¢. ISBN 5-06-004020-8
(Hasmnume B 6ubmoreke TYCYP - 20 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa
1. MogenupoBaHye KOMIIOHEHTOB U 3/1eMeHTOB UHTerpaiabHbIX cxem / IletpoB M.H., I'yakos
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I'B. — M.: U3a-Bo «JIaHb», 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hanmuure B 6ubmmoreke TYCYP - 30
9K3.)

2. YucieHHble MeTOZIbI B MPUMepax W 3ajjauax : YuebHoe rocobue zyis BTy3oB / B.U. Kupees,
A.B. TlaHTeneeB. — 2-e u3A., crepeoTun. — M.: Brbicmas mikona, 2006. — 479 c. — (IIpuknagHas
MaTeMaTtHrKa /151 BTy30B). — ISBN 5-06-004763-6 (Hanuuue B 6ubmmoteke TYCYP - 20 3K3.)

3. OCHOBBI UHC/IEHHBIX METOZIOB : YueOHMWK A/ By3oB / B.M. BepxOunkuii. — M.: Bricias
mkoma, 2002. — 848 c. ISBN 5-06-004020-8 (Hamuuue B 6nbnroteke TYCYP - 16 3k3.)

4. MamuHHble MeTOAbl aHajau3a M TIPOEKTUPOBAaHMSI 371€KTPOHHbIX cxem : / W. Bimax, K.
Cunrxan, niep.: A.®. O6wveaxos, H.H. Yganos, B.M. [Ilemuzos, pex. nep. A.A. Typkuna. — M. : Paauo u
cBsi3b, 1988. — 560 c. ISBN 5-256-00054-3 (Hamuurie B 6ubmioteke TYCYP - 28 3k3.)

5. Mathcad 12 gnsa crygentoB u urkeHepoB / B.®. Oukos. — CI16.: BXB-ITetepOypr, 2005. —
457 c. ISBN 5-94157-289-1 (Hanuuue B 6ubmioteke TYCYP - 31 3k3.)

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

1. KowmribloTepHOEe MOZie/TUPOBaHME W TIPOEKTUPOBaHHE 3JIEKTPOHHBIX TPUOOPOB U YCTPOMCTB:
MeToguyeckue yka3aHUsl K npakthueckuM 3aHsaTusiM / CanukaeB FO. P. - 2012, 16 c. [Dy1eKTpOHHBIM
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/2848, cBo6oaHBI#.

2. KommbloTepHOe MoOZe/nvMpoBaHMe U IPOEKTHPOBaHHWE ONTUUeCKUX cucTeM: MeTtonuueckre
yKasaHusi 10 camocTosTesbHOM pabote / [llanzgapos E. C. - 2012. 13 c. [OnekTpoHHbIi pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/2594, cBo60gHBIMA.

3. KowmmbroTepHoe MopenvpoBaHue W TMpoeKTHpoBaHue. JlabopaTopHblii npakTukym. Yacts 1:
Metoauueckre ykas3aHusi K jgabopatopHbiM paboram / CamvkaeB FO. P. - 2012. 39 c. [3neKTpOHHbIH
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/2547, cBo6oaHBI#.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. O6pa3oBatenbHbI optan TYCYP
2. bubmioreka TYCYP
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