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
KoMnbloTepHoe Mo/ie/TMpOBaHHe U IPOEKTHPOBAHHUSI MPUOOPOB KBAHTOBOH 3/IEKTPOHUKH

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

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
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 ()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
((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

HOuctymnHa  «KommbloTepHOe MofienMpoBaHHEe U TIPOEKTHPOBaHWs TPUOOPOB KBAaHTOBOM
snektpoHuk» (B1.B.[IB.11.1) otHOCHUTCs K 6s10Ky 1 (BapyaTHUBHAsI 4acTh).

[TpepuecTByOIMMY ~ AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HaudajbHble 3HAHUS, SIBISIOTCA
cieayrolye AUCHUIIMHbL: MaremaTuka, [IpuknasHas nHopMaTiKa, YpaBHEHUS ONTO(PU3UKY.

[MocnepyromumMy AUCHUATUIMHAME SIBSTIOTCS:: [IprOOpBI KBAaHTOBOM 3/IEKTPOHUKH M (DOTOHUKH,
[IpoekTrpoBaHHe YCTPOMCTB KBaHTOBOM O ONTUYECKOM 3/€KTPOHUKH, (CxemoTexHMKa, Pusmueckue
OCHOBBI KBAHTOBOM U ONITUYECKOU 3/IeKTPOHUKA.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLIUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLWI:

— TIK-3 cnocoOHOCTBIO K TIPOBE/IEHUI0 W3MEPEeHUM W MCC/Ie/[0OBaHUSI PA3/IMUHBIX 0OBEKTOB TI0
3a/laHHOM MeTO/IVKe;

— [IK-6 criocobHOCTBIO K OLleHKe TeXHOJIOTMYHOCTU U TEXHOJIOTMUECKOMY KOHTPOJIO MPOCTBIX
W CpefHeM CJIOKHOCTH KOHCTPYKTODCKHX peIlleHnd, pa3paboTKe TUIIOBBIX IIPOLIECCOB KOHTPOJIS
rapaMeTpOB MeXaHN4eCKHUX, ONTUYeCKUX U ONTUKO-3/IeKTPOHHBIX JleTasield U Y3/10B;

B pe3sysbraTte usyueHus JUCLITIIVHBI CTYEHT JO/DKeH:

— 3HaTh UWCJIeHHble MeTO/bl pellleHWsl 3ajay JIMHelHHON anrebpbl W 3ajjad MaTeMaTHyeCKOi
(U3MKM; MexaHWU3Mbl BO3HHMKHOBEHHS TIOTPELTHOCTed U CrocoObl WX yMEHbIIEeHUS; aJrOPUTMBI,
TI0/I0)KeHHble B OCHOBY MCIIO/Ib3yeMOr0 IpPOrpaMMHOro obecrieueHust [jisi pellleHUsl 3ajay JMHEHHOU
anreOpbI M MaTeMaTHueCKOU (DU3UKH

— yMeTb pellaTh 3aJaud, CBSI3aHHbIe C aHA/IM30M TeXHUYEeCKUX O0OBEKTOB, a TakKKe TPaMOTHO
VICII0/Ib30BaTb BCe BO3MOXXHOCTU II€PCOHA/JBLHOIO KOMIIbIHOTepa; CTPOMTh MaTeMaTU4yeCKyr MOfesib
00BbeKTa MCC/Ie[JOBaHUs; peann3oBath Ha DBM anropuT™Mbl UMC/IEHHBIX METO/IOB

—  BJ/Ia/ileTh HaBbIKAMU I1POBeJeHUs] BBIYUC/IUTE/IbHBIX SKCIIePUMEHTOB; YAC/IeHHBIMU MeTO4aMU
pelleHUs] 3afiau JIMHEeWHOW anreOppl W 3a7lau MaTeMaTHUeCKoW (HM3MKM; HaBbIKAMH aHamu3a |
CUCTeMaTH3alii pe3y/bTaToB HCC/Ie/JOBaHUM; HaBbIKaMK PabOThl C KOMIIBIOTEPOM, KaK CpPeZCTBOM
perIeHus 3a/ia4, CBS3aHHBIX C aHA/IM30M TeXHHUECKUX 00BeKTOB KBAHTOBOM I€EKTPOHUKU

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI cocTaBnisieT 4.0 3ayeTHBIX €JUHUIILI W TIpeACTaBjieHa B
tabmuie 4.1.
Tabmwiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzpl yueOHOM eATeTbHOCTH Bcero vacos CemecTpsl

5 cemecTp
AynutopHblie 3aHATHSA (BCEro) 54 54
Jlekuym 20 20
[IpakTryeckue 3aHATHS 18 18
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JlabopartopHbie paboThI 16 16
W3 HUX B UHTepaKTUBHOU (opme 30 30
CamocrosiTenbHasi paboTa (Bcero) 54 54
OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 16 16
ITpopaboTKa JIEKIMOHHOTO MaTepuasa 18 18
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 20 20
Bcero (6e3 3k3ameHa) 108 108
ITogroroBka u czjaya sK3aMeHa 36 36
OO11ast TPYyJ0eMKOCTh U 144 144
3aueTHble EqvHULIBI 4.0 4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= | z | E
O A, ~ (5]
§ 2, & o F z =
5 < o = =
= | § | | & | £z x
Ha3Banus pasziesnioB JUCLIAIIIVHBI = 5 = 5 o O S
¢ 2| B BE: Ef
S © S
c | 5§ & me| g¢s
I, =} S
o < %
= = S
5 cemecTtp
1 Beenenue 1 0 0 1 2 I1K-3
2 TTorpelHoOCTH OKPYIJIeHUs 1 0 0 1 2 [TK-3, TIK-6
3 MeTo/p1 pelieHus1 HeJTMHeNHBIX 4 4 4 12 24 | IIK-3
anrebpanyeckux ypaBHeHUH
4 MeTo/pb! peLleHus] CUCTeM JTMHEWHBIX 4 4 4 12 24 | IIK-3, IIK-6
ypaBHeHHUM
5 NHTepriosiALye U anrpoKcuMarys 4 2 4 11 21 | IIK-3, IIK-6
byHKIMM
6 Uurc/ieHHOe UHTErpUpOBaHue U 2 2 0 4 8 [TK-3, TIK-6
IuddepeHIMpOBaHKe
7 Huc/ieHHbIe METObI PellieHrs 3a1aun 2 2 0 3 7 [TK-3, TIK-6
Komm fiy11 0ObIKHOBEHHBIX
I depeHIIMATbHBIX YpaBHEHUN
8 UucsieHHble MeTO/bI peLleHus 1 2 4 7 14 |IIK-3, TIK-6
IPaHUYHBIX 3a/a4
9 MeTozb1 ONTUMM3AI[AN 1 2 0 3 6 IK-3, IIK-6
Wtoro 3a cemecTp 20 18 16 54 108
Wtoro 20 18 16 54 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

CopeprkaHue paszieioB JUCLIUTUTUHBI 110

Hassanus paszesnos
JIEKLIUSIM

Tpyn0eMKOCTb,
q
dopmMupyeMbie
KOMIIeTeHL[UU

5 cemecTp

—_

1 Beenenue Beepenue. Llenb AUCLUTIVIVHEL U €€ IK-3
cozepykanue. IIpeameT AUCLUTIIMHBGL.
YcTpaHrMbie ¥ HeyCTpaHUMbIE
niorperrHocTy. TpeboBaHus K

BbBIUKWC/IMTE/IBHBIM METOJdM.

Htoro 1

2 ITorpeliHoCTH OKpYIVIeHUs OLieHKY TOTPeLHOCTel OKPYITIeHHUS. 1 IK-3, ITK-
[IpencraBienue v OKpyIieHre Urcesl B 6
OBM. MexaHu3Mbl HaKOIJIeHUS
MOTPeLIHOCTeN. YMeHbIIeHue
TIOTPEIITHOCTEM.

HToro

3 MeTozpb! pelieHNst HeJTMHEWHBIX MeToppb! pelieHNst HeJTMHEWHBIX 4 ITK-3
anrebpanyeckux ypaBHeHUH ypaBHeHUH. MeTo/bl OT/ie/IeHHsI KOpHEH.
Mertop guxoromun. MeTtop, pesiakcaljyu.
Meton HetoToHa. MeTof, CeKyIux.
Metop SIkoou. MeTop 3eies.
I'ubpugHbie MeTozbl. OMIMOKH
OKpYIVIEHUSI B UTEPALMOHHBIX MeTOJax.

Ntoro

4 Metozpb! pellieHHs] CUCTeM [IpsiMble MeTO/bI pelieHus: CUCTeM 4 [TK-3
JUHEeUHBbIX ypaBHeHUH NTMHENHBIX anrebpanuecKuX ypaBHeHUH.
Oo6paiienre Matpurbl. Metop I'aycca.
Meton LU-pa3noxxenusi. Meto[
TIPOTOHKHU.

HToro

5 VHTeprionisALius U anrnpokcuMauus | MaTepnonsius dyHkumii. KaHoHuueckui 4 [TK-3, TIK-
GbyHKUMH MHOrowieH. MHorouseH Jlarpanxa. 6
MtuorouieH HerotoHa. [TpubnkeHue
paLMOHa/IbHBIMU U
TPUTOHOMETPUYECKUMHU (DYHKIUSIMHU.
CX0UMOCTb MUHTEpPIIOISALIMOHHOTO
niporjecca. IHTepnosisiLus crijialiHamMHu.
ArnmpokcuMariusi QyHKIIMM.

Ntoro 4

6 UuncsieHHOe MHTerpUpOBaHue U Pa3HocTHas annpoxkcumariys 2 [TK-3, ITK-
nvddepeHIIMpoBaHMe MpoU3BO/IHbIX. Unc/ieHHoe 6
vHTerpupoBanue. dopmysna
NpSIMOYTO/IbHUKOB. POpMyJia TpareLuii.
®opmyna CUMIICOHA.
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Ntoro 2
7 UucneHHble MeTO/bI peLleHus [TocraHoBka 3agaun. MeTog Juinepa. 2 [1K-3, TIK-
3agaun Ko /1711 0ObIKHOBEHHBIX CummMmeTpuuHas cxema. Metoge! PyHre- 6
IuddepeHIMaTbHBIX ypaBHEHUN Kyrra.
Ntoro 2
8 UucsieHHbIe METO/bI PeLLeHUs [TocTaHOBKa rpaHWYHOM 3afauu. MeTtoz 1 [1K-3, TIK-
CPaHUYHBIX 3a7a4u cTpesibObl. Pa3HOCTHBIN MeTOf. 6
Ntoro 1
9 MeTo/p! ONTUMH3ALIUA [TocraHoBKa 3a/1au ONITUMU3ALUHA. 1 [1K-3, TIK-
MeTo/p1 6e3yC/IOBHOM ONMTUMH3AL[UH. 6
MeTo b1 yC/IOBHOM ONMTUMHA3ALIUN.
Ntoro 1
Wroro 3a cemecTp 20

5.3. Pa3jesbl JUCHHUIVIMHBI H ME&X/UCIHUIUIMHAPHBIE CBSI3H C 00eCreYrnBalIUMH (TP eAbIyIMMH)
U o0ecrieyrBaeMbIMH (MOC/IEAYIOIUMHE) AUCIUIUTHHAMH
Paszenbl JUCLIMIIIMHBL U MeXXAUCLUIJIMHAPHBIE CBSI3U C obecrieunBaroMMU (TIpeAbIAYLUMU) U
obecrnieurBaeMbIMH (TIOC/IEYIOLUMMI) AUCLUITIMHAMU TIpe/iCTaB/IeHbl B Tabuie 5.3.
Tabnuiia 5.3 - Pa3enbl AUCLATIIMHBI M MEXKIUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM UCIUTUIMHBI, [1s1 KOTOPBIX He0OX0UMO H3yueHre

HauMeHoBaHUe JUCLUILIAH obecreunBaroMX U 00ecreyrBaeMbIX AUCIATUIAH
1 2 3 4 5 6 7 8 9
ITpeiiecTByOLMe AUCLIUTITMHBI
1 Maremaruka + + + + + + + +
2 TlpuknagHast vHGopMaTHKa + + + + + + + +
3 YpaBHeHust oNTOGU3UKU + + + + + +

[Mocneaytolye AUCLUATIIUHBI

1 TTpubopbI KBaHTOBOH

+ + + + + + + + +
3/IeKTPOHUKU U (POTOHUKHU

2 TIpoeKTpoBaHWe YCTPOMCTB

KBAHTOBOM O OIITHUUYeCKOH + + + + + + + + +
3/1eKTPOHUKU

3 CxeMOTexXHUKA + + + + + + + +
4 dusnyeckrie 0CHOBBI

KBAHTOBOH U OTITUYECKOU + + + + + + +

3/IeKTPOHHUKA

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCcTBME KOMITeTeHLMM, (OPMHUPYyeMbIX MPH WU3YYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
nipe/icTaB/ieHo B Tabsurie 5.4
Tabmuma 5.4 — CooTBeTCTBHE KOMITETEHLMH W BWJIOB 3aHSATHM, (QOPMHUDYeMbIX TPH HW3yueHUU
JVCLIATI/TUHBI

Buabl 3aHaTHIM @ OpMBI KOHTPOJIA
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I1K-3 + + + + Ok3aMeH, OTueTt 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX
I1K-6 + + + + Ok3aMeH, OTyeT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

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

WHTepakT
VHTepakTHBHbIE NHuTepakTuBHbIE
MeTtonpbl VIBHbIE Bcero
NpakTUYecKHe 3aHATUsl | JlabopaTopHbIe 3aHATHUS
JIeKLUU
5 cemecTtp
PellieHne cUTyaliMOHHBIX 6 6
3a/a4
Mo3roBou WITypm 5 2 7
Pabora B KoMaH e 5 5 10
WccnenoBatenbCKui 3 4 7
MeTOZ,
Wtoro 3a cemecTp: 10 10 10 30
Wtoro 10 10 10 30
7. JIabopaTopHbie padoThI
HanmeHoBaHue 1abopaTopHbIx paboT rpuBesieHo B Tabmie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT
g g x5
E 4=
3 = =
= 5
= 2 e
Ha3Banus pa3zenos Haumenopanue nabopaTopHbIX paboT g 55
=
=
= 52
= e ~
5 cemecTp
3 MeTo/p1 pelieHus1 HeJTMHeNHBIX MeTozp! perieHus: HeJTMHEUHbIX 4 [1K-3
anrebpanyeckux ypaBHeHUM airebpanueCcKuX ypaBHeHUH
Nroro
4 MeTo/pbl pelleHusi CUCTeEM MeTo/b1 pellieHus] CUCTeM JTMHEeNHBIX 4 [TK-3
JIMHEeWHBIX ypaBHeHNUH anrebpanuecKnx ypaBHeHUH
Ntoro 4
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5 MHTepnionisiys v anmnpokcumauus | THTeprosiuus ¥ anmnpoKCUMaLus 4 IK-3, ITK-
byHKIMI (byHKLMH, CpaBHEHUE METOZI0B U UX 6
peanu3saiys Ha DBM.
Nroro
8 UucsieHHble METO/bI pellleHUs MeTozb! pelieHys FPaHAYHBIX 3a/ia4y U UX [1K-3, TIK-
IrPaHUYHBIX 3a7a4u peanusauys Ha OBM. 6
Ntoro 4
Nroro 3a cemecTp 16
8. IlpakTHyeckue 3aHATHA (CEMUHAPBHI)
HaumeHoBaHMe TIpaKTUUeCKUX 3aHSTHH (CeMUHApOB) TIpUBeieHo B Tabsuie 8.1.
Tabmuua 8. 1 — HaumeHOBaHMe MPaKTHYeCKUX 3aHATUMN (CeMUHApPOB)
. <5}
= s
g S =
HavMeHOBaHMe MpakThueCKUX 3aHATHUN g > U
Hassanws pasjesnos 2 " S
(cemuHapoB) s S E
S =
2 5 g
= S
5 cemecTp
3 MeTo/ibI pellieHus] HeJTMHeHHBIX MeTo/ib1 OT/Ie/IeHUsI KOPHel npu 2 IK-3
asreOpanuecKrx ypaBHeHUH peleHNN HeJTMHEeHHBIX arebpanyecKux
ypaBHeHUH
MeToppb! pelieHUs] HeTMHENHBIX 2
anrebpanuecknx ypaBHeHui. MeToz
pesnakcaiuu. Metog HeroToHa.
Ntoro
4 MeTo/ibl pellieHus1 CUCTEM Peltienve cructeM TMHENHBIX IK-3
JIUHEeWHbIX ypaBHeHWUH anrebpanueckrx ypaBHeHui. MeToz
l'aycca. Metop LU-pasnokenus. Metog,
3eiinens.
Ntoro 4
5 VHTeprionisALius U annpokcuMauys | iaTepnonsiius GyHKUUA. AJITTOPUTMBI 2 [TK-3, TIK-
byHKIMM NOCTPOEHUS UHTEePIOJIALIMOHHBIX 6
MHOI'O4/IeHOB. ATIIIPOKCUMAaLUs
byHKLU.
Ntoro 2
6 UuncsieHHOe MHTerpUpOBaHue U UuncsieHHOe vHTerprpoBaHve. CpaBHeHUe 2 [TK-3, ITK-
nvddepeHIIMpOBaHMe MeTO/I0B. Pa3HOCTHas anmpoKCUMAaLUst 6
IIPOU3BO/HBIX.
Ntoro 2
7 Uuc/ieHHbIe METObI pelleHus Mertog, Otinepa. Metobl PyHre-KyTTa. [TK-3, TIK-
3agaun Kot fyis1 00bIKHOBEHHBIX ViToro 6
nvddepeHIMaNbHBIX YpaBHEHUM
8 UucsieHHble METO/bI pellleHUs] Metopp! pelieHus TpaHUYHbBIX 3a/a4. 2 [1K-3, I1K-
rPaHUYHBIX q
pa 3ajjd Nroro 2 6
9 MeTo/p! ONTUMH3ALIUA MeToppb! ONITUMU3ALUN. 2 [1K-3, TIK-
Nroro 2 6
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Nroro 3a cemecTp

18

9. CamocrosiTesibHast pabora
Buibl camocTosiTesibHOM paboThl, TPYZAOEMKOCTb 1 (hOpMUpyeMble KOMIIeTEHLIMH TIpe/|CTaB/IeHbI B

tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITETEHITHH
) L 5
B L <
S 53
Buabl camocTosTenbHOM = > U
Ha3saHus paszenos 5 = =T @DopMBI KOHTPOJISA
paboThI s s g
S8 a =
A S 2
= S}
5 cemecCTp
1 Beegenue [TpopaboTKa JIeKLIMOHHOTO 1 |IIK-3 Orpoc Ha 3aHATHSX,
Marepua’sa JK3aMeH
Ntoro 1
2 ITorpeliHocTH [TpopaboTKa eKIIMOHHOTO 1 [1IK-3 Ornpoc Ha 3aHATUSIX,
OKpYTIJIeHHSI Marepuasna OK3aMeH
Ntoro
3 MeTogapl peleHus ITogroroeka K 4 |IIK-3 Onpoc Ha 3aHATHSIX,
HeJTMHeHMHBIX MPaKTUYeCKUM 3aHATHSM, Ortuert 1o y1labopaTopHO
anrebpanyecKux ceMHHapaM pabote, Ok3ameH
BHEHU
YypaBHe ITpopaboTKa JIeKIMOHHOTO 4
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 12
4 MeTo/bl pelieHus ITogrororka K 4 IK-3, Ornpoc Ha 3aHATUSIX,
CHUCTeM JIMHeNHBIX MPaKTUYECKUM 3aHSATUSIM, ITK-6 Otuet 110 1abopaTopHOi
ypaBHEHUM CceMUHapam pabote, Jk3ameH
[TpopaboTKa /eKLIMOHHOTO 4
Marepuasa
OdopmreHue O0TUETOB T10 4
nabopaTtopHbIM paboTam
Ntoro 12
5 NaTepnionsiuys v ITogroroeka K 4 |TIK-3, Onpoc Ha 3aHATHSIX,
anrpokcuMalys GyHKUWH |[IpaKTUYeCKUM 3aHSATHSM, ITIK-6 Ortuert 10 y1labopaTopHOi
ceMHHapaM pabote, Ok3ameH
[TpopaboTKa 1eKIIMOHHOTO 3
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 11
6 UncneHHoe ITogrororka K 2 I1K-3, Ornpoc Ha 3aHATUSIX,
WHTErpupOBaHUE U MPaKTUYECKUM 3aHSATUSIM, ITK-6 JK3aMeH
IuddepeHIIpOBaHKe ceMuHapaMm
[TpopaboTKa JeKITMOHHOTO 2
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Marepuasa
WToro 4
7 Uuc/ieHHbIe METO/TbI ITogroroBka K 2 IK-3, Ornpoc Ha 3aHATUSIX,
pelieHust 3agaur Kot MpaKTUYe CKUM 3aHSTUSIM, [TK-6 JK3aMeH
J71st 0OBIKHOBEHHBIX ceMHHapam
u HLAAJ/TbHBIX
Auddepe Han ITpopaboTKa JIeKLIMOHHOTO 1
YPABHEHUH Marepuasa
Ntoro 3
8 UucneHHbIE METO/bI ITogroroBka K 2 IK-3, Ornipoc Ha 3aHATUSIX,
pelleHus: TPaHUYHbIX TpaKTUYye CKUM 3aHATUSM, [1K-6 Ortuet 110 1abopaTopHO
3a/au ceMHHapam pabore, DK3ameH
[TpopaboTKa eKIIMOHHOTO 1
Marepuasa
OdopmreHrie 0TUETOB 110 4
nabopaTopHbIM paboTam
HToro 7
9 Metopnl ontumu3auuu | [loaroroBka K 2 I1K-3, Ornpoc Ha 3aHATUSIX,
[PaKTUYe CKUM 3aHATUSM, ITIK-6 OK3aMeH
ceMHHapam
[TpopaboTKa JIeKIIMOHHOTO 1
Marepuasa
HToro 3
Wroro 3a cemecTp 54
ITogroroBka u caua 36 JK3aMeH
5K3aMeHa
Ntoro 90

9.1. Boripochl Ha MpopadoTKY JIeKIIHOHHOT'0 MaTepHrasia

1. TlpsiMble MeTOABI peIleHHs CHUCTeM JIMHEeWHBIX anrebpanveckux ypaBHeHuil. OOpaijeHue
MaTpULIbI.

2. Mertop I'aycca.

3. Mertop LU-pa3snoxeHusl.

4. Metoj IPOrOHKH.

5. llenb AUCLUIUIMHEL U €€ cofleprKaHue.

6. IlpegMer AUCLIMILIVHBI.

7. YcTpaHuMble U HeyCTpaHUMBbIe ITOIPelHOCTH.

8. TpeboBaHus K BHIUMC/IUTETBHBIM METOZAM.

9. [IlocraHOBKa 3a7iau ONTUMU3ALIMH.

10. MeTozb! 6e3yC/TOBHOM ONTUMH3ALIHH.

11. Metozb! yCI0BHOM ONTUMU3ALMH.

12. OreHKY NOrpeIHOCTel OKPYITIEHHUS.

13. IIpexncraBieHue U OKpyryieHUe unrcen B OBM.

14. MexaHU3Mbl HaKOIJIEHUS! [IOIPELIHOCTEN.

15. YMeHbllleHUe MOTrpelHOCTeN.

16. Mertozp! pelieHNs He/TMHEWHbIX YPaBHEHUH.

17. MeTo[ibl OT/Ae/IeHNs] KOPHEel.

18. Meto[ J¥XOTOMUMU.

19. Meto[ penakcanuu.

20. Metop HerotoHa.
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

MeTtop cekyux.
Mertoz SIkoou. MeTtoz 3eiigens. [MOpuHbIe METOABI.
OumbKy OKpYT/IeH!sI B UTEPAllMOHHBIX METO/ax.
[TocTaHOBKa rpaHUYHOM 3a/jauu.
MeTto[, CTpesbOBbI.

Pa3HocCTHBIN MeTO[,.
ITocranoBka 3asaun. Metop Ouinepa. CumMMeTpuuHas cxema. Metozs! PyHre-Kytra.
PasHocTHas annpokcumMariysi Npov3BOJHbBIX.
UucieHHOe VHTerpyvpoBaHue.
dopMyiia IpsIMOYTOJIbHUKOB.
dopmysia TpaneLui.
®opmyna CUMIICOHa.
VnTepnionsuus ¢yHKLui. KaHOHMYeCKUi MHOTOUJIEH.
MmHorousnen Jlarpanxa. MHorousnieH HeroToHa.
[TpubmmkeHWe palioOHAIBHBIMU U TPUTOHOMETPHYE CKUMU (DYHKI[USIMH.
CX0MMOCTb UHTEPIIOALMOHHOIO MpoLiecca.
VHTeprionanys criaiHaMy.
AnnpokcuManys pyHKIU.

10. KypcoBas pa6oTa (nmpoeKr)

He npenycmotpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIe OLeHKH /11 3/IeMEeHTOB KOHTPOJIsl
Tabsuria 11.1 — BasutbHbIe OLIEHKH [I7Is 37IEMEHTOB KOHTPOJIS

o . MakcumManbHbIN
. MakcumasbHbIN MakcumasibHbIN
OneMeHTHI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ann 3a nmepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
5 cemecTp
Ornpoc Ha 3aHATUAX 8 8 6 22
Otuer 110 /1Tab0OpaTOPHOM 24 24 48
pabore
Wtoro Mmakcumym 3a 8 32 30 70
TIepUoz,
OK3ameH 30
Hapacraroym utorom 8 40 70 100
11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU
bannbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3
< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/eH B Tabmuije

11.3.
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Tabsura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

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

3K3aMeH

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

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

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

3aUTEHO)

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

12.1. OcHoBHas /MTEparypa

1. KomrmbloTepHOe MOfeNMpOBaHHe U TIPOEKTUpOBaHHe: YueOHoe mocobue / CamukaeB FO. P. -
2012. 94 «c. [ara obpauenus 6.02.2017 [OnekTtpoHHBIi pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/2548, nata obpaienus: 09.02.2017.

2. OCHOBBI aBTOMaTH3MPOBAHHOTO MPOEKTHPOBaHUS : 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 MeTofpl : yueOHoe Tocobue asnst By3os / H. C. baxsanos, H. I1. XKuzkos, I. M.
KobGenbkoB ; MOCKOBCKHI roCy/japCTBeHHbIN yHUBepcuTeT uM. M. B. JlomoHocoBa (M.). - 7-e u3a. - M. :
BVHOM. Jlabopatopusi 3nanmii, 2011. - 637 c. - (Knaccuueckuii yHHBEPCHUTETCKMM Y4yeOHMK). -
bubmuorp.: c. 624-628. - TIpeam. ykas.: c. 629-632. - ISBN 978-5-9963-0449-3 (Hanuure B 6ub1MoTEKE
TYCYP - 41 3k3.)

12.2. lono/siHuTe/IbHAA IUTepaTypa
1. MogenvpoBaHre KOMIIOHEHTOB W 3/IEMEHTOB MHTerpasbHbix cxeM / IletpoB M.H., I'ynkos
I'B. — M.: U3a-Bo «JIaHb», 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hasmmure B 6ubmuoreke TYCYP - 30
9K3.)
2. Yucnennele MeTtonbl Ha 06a3e Mathcad [Tekcr] : yuyebHOe mocobuwe ans By3oB / C. B.
[TopiHe, U. B. Benenkora. - CII6. : BXB-Iletepbypr, 2012. - 456 c. : wi. - bubmuorp.: c. 447-448 . -
[Tpeam. ykas.: c. 449. - ISBN 978-5-94157-610-4 (Hamuuue B bubmioreke TYCYP - 20 9k3.)

12.3 YueOHo-MeTogHUEeCKHE TT0CO0HA

12.3.1. O6sa3aTenbHBIE YUeOHO-MeTOHYECKHE M0Co0us

1. KowmribloTepHOe MOie/TUPOBaHNEe U TIPOEKTUPOBaHHe 3/IeKTPOHHBIX MPUOOPOB U YCTPOMCTB:
MeTtoanueckre yKasaHusl K TipakTrudeckuM 3aHsTusiM / CamvikaeB FO. P. - 2012. 16 c. [larta obpaieHust
6.02.2017 [DnexkTpoHHBIM pecypc] - Pexum pgoctyna: http://edu.tusur.ru/publications/2848, nara
obparenusi: 09.02.2017.

2. KowmrbroTepHOe MOJe/NMpOBaHWEe U TIPOEKTUPOBAHWE OINTUYECKHWX CUCTeM: MeTtoguueckue
yKa3zaHusi 1o camocTositenbHoM pabore / argapos E. C. - 2012. 13 c. ara obpamenus 6.02.2017
[DnekTponHbIii pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/2594, nata obpaireHust:
09.02.2017.

3. KommbroTepHOe MopenvpoBaHHe W MPOeKTUpoBaHUe. JIabopaTopHbIi MpakTukym. Yacte 1:
MeToauueckre yka3aHus K jaboparopHbiM paboram / CanmmkaeB FO. P. - 2012. 39 c. [lata obGparijeHus
6.02.2017 [DnexkTpoHHBIM pecypc] - Pexum pgoctyna: http://edu.tusur.ru/publications/2547, nata
obparenusi: 09.02.2017.

12.3.2 YueOHO-MeTOANMYECKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI
YyeOHO-MeToZiMUeCKHe MaTepUasIbl /Il CAaMOCTOSITe/TbHOM U ayIUTOPHOM pabOThl 00yUaroIuxcs
W3 YKC/ia WHBAJM/IOB MPEAOCTaB/sIOTCA B (popMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3/10POBbs U
BOCIIPUATHS UH(POPMaI[UH.
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JIist id1y ¢ HapyLIeHUsIMM 3peHust:

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

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

Jins i ¢ HapylIeHUusIMM cJTyXa:

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

- B IeyaTHOU (popme.

Jins i1 ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:
- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOM (popme.

12.4. Ba3bl JaHHBIX, HH()OPMALMOHHO-CIIPABOYHbIE, TOMCKOBbIE CHCTEMBI H Tpedyemoe
NMporpaMMHoOe o0ecreyeHue

1. [na mnpoBemeHHsi J/1aDOpPaTOPHBIX 3aHSATHH W CAMOCTOSATETBLHOM paboTel TpebyroTcs
ciienyroiyie UHPOPMALIMOHHO-CIIPABOYHbIE CUCTEMBI:

2. OG6pa3osarenbhbiii mopran TYCYP

3. bubmoreka TYCYP

4. TIporpammHoe obecrieueHue, TpebyemMoe [i7isi POBe[eHHUS

5. nekuii: Microsoft PowerPoint nmu aHanoruy;

6. JaboparopHbix 3aHsiTHM: Turbo Pascal 7 wmm anHamoru, Scilab Bepcum He Hwke 5.0 WM
Mathcad Bepcuu He Hike 2001

13. MaTrepua/ibHO-TeXHHYECKOe o0ecrneyeHUe AUCIUILTHHBI
13.1. O61mue TpedoBaHNA K MaTepHa/IbHO-TEXHUYECKOMY 00eCreueHUI0 JUCHHITUHBI

13.1.1. MaTrepuaibHO-TEXHUUECKOe 00ecrieueHUe /Jisi IEKIMOHHBIX 3aHATUHH
YyeOHasi ayuUTOpPUsI C KOJIMUECTBOM IIOCAZIOUHBIX MeCT He MeHee 25, cTaHAapTHas ydeOHasi
mebestb, ocka, 000pyzoBaHue /711 TIpe3eHTalui: 3KpaH, mpoekrop, [TK (HoyTOyK)

13.1.2. MaTepua/IbHO-TEXHHYECKOe o0ecreueHne I MPAaKTHYEeCKHX 3aHATHH
YyeOHasi ayguUTOpPUsI C KOJIMYECTBOM IIOCAZIOYHBIX MeCT He MeHee 25, cTaHAapTHas ydeOHasi
Me0eb, JoCKa

13.1.3. Marepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT
BerunciurenbHas iaboparopusi, obopynoBaHHasi yueOHO# Mebesbio, 0CKOM, KOMITbIOTEpAMU He
ke Intel Pentium 1.5 GHz/1 Gb RAM/20 Gb c monuTopamu He MeHee 17" B KoliuecTBe He MeHee 14
mt. [IporpaMMHoe obecrieueHHe: orepaijOHHas cuctemMa He HKe Microsoft Windows XP Professional
with SP3 smmbo Linux pguctpubytvB Bepcum He Hmwke OpenSuSe 11.3 wm aHamor; cpeza
niporpammupoBanus Turbo Pascal 7 wnu ananor, Scilab 6o Mathcad Bepcuu He Hike 2001.

13.1.4. MaTepua/ibHO-TEXHHYECKOe o0ecreueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
[yisi camocTosTesTbHOM paboThl WCTONb3yeTcss yuyeOHasi ayauTOpusi (KOMITBIOTEPHBIM Kiacc),
pacrionokeHHast 1o azpecy 634034, r. Tomck, yn. BepmwmuuHa, 47, 5 3rtax, ayg.511.Cocras
obopyznoBanusi: yuebHast Mebenb; KoMIbroTephl Kinacca He Hke [I9BM INTEL Pentium 1.5ITw. - 15
IIT.; KOMIbIOTephl mojakmoueHbl K cetd MHTEPHET u obecrieunBalOT [JOCTYI B 3/IEKTPOHHYHO
WH(OPMaI[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHne JUCIUTTHHBI /ISl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTSIMH 370POBbS

OcBoeHue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00ydeHust
00111ero U crielMasbHOTO Ha3HAYeHHs].

[Mlpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMM CJIyXa TIpPeJAyCMOTPEeHO HCIO/Ib30BaHue
3ByKOYCW/IMBAIOILleH annaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [JPYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepesiaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /sl CTYAEHTOB C HapyIIeHUsIMU CJTyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [jisi CTYJeHTOB C WHBAJMJHOCTBbIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMbl. YueOHasi ayaUTOpHsi, B KOTOPOW O0yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMELUNHON
CUCTEMOM.

[lpu obyueHHWH CTy[E€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeyCMOTPEHO WCIIONb30BaHHE B
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JIEKLIMOHHBIX U YYeOHBIX ayIJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JJOCKe WY CJ/1ali/ia Ha 9KpaHe) Py OMOIIY BUZleOyBeIUYnTeNel /17151 yaJleHHOro MPoCMOoTpa.

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

14. ®oHA OLIEHOUYHBIX CPE/JCTB

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

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

3/0POBbA

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

Tab6/mia 14 — JlonoTHUTE/IBHBIE CPECTBA OLeHMBAHUS

JUISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kareropuu ctymeHToB

Bub1 J0MIO/MHUTENBHBIX OLIeHOYHbIX
CpejCTB

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

C HapylieHusIMuU
c1yxa

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

[IpeumyIiiieCTBEHHO NTUCbMeHHast
IpOBepKa

C HapylueHusIMU
3peHus

CobecezioBaHMe TI0 BOTIPOCaM K 3aueTy,
OIpOC TI0 TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMuU
OIIOPHO-
JIBUraTebHOr0
anmnapara

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

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

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

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

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

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

B IeyaTHOU (hopme;

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

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

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

3d/laHHsA, a MMEHHO!

MYMCbMEeHHO Ha Oymare;

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

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

VMH(pOopMaLu:
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Jns I ¢ HapylIeHUsIMHM 3peHuUs:

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

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

Jins i ¢ HapylIeHUusIMM cJTyXa:

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

- B IeyaTHOU (popme.

Jins i1 ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:

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

- B reyaTHOM (popme.

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

«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 Mo/je/TMpOBaHHe U MPOEKTHPOBAHHUSI MPUOOPOB KBAHTOBOMH 3/IEKTPOHUKH

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
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 CTIOCOOHOCTBIO K TIPOBE/IEHUI0 U3MEpPeHHUH U Lo/mKkeH 3HaTh UMC/IeHHbIE MEeTOZbI
WCCJIe/IOBAaHUS PA3/IMYHBIX 0OBEKTOB TI0 pellieHust 3a/iay TMHeHHOU anreOpbl v
3a/IaHHOM MeTO/IUKe 3a/la4 MaTeMaTHyeCcKou (hU3UKHY;
[1K-6 CTIIOCOOHOCTBIO K OIIEHKE TEXHOJIOTUYHOCTU U MEXAHM3MbI BOSHHKHOBEHI

TOTPEIIHOCTeN U CITIOCOOBI UX
YMeHbI1IeHUsT; alTOPUTMBbI, TIOJIOXKEHHbIE B
OCHOBY MCII0JTb3yeMOT0 TIPOrPAMMHOTO
obecrieueHust 1711 peLieHus 3aau
JIUHEeMHOM anrebphl 1 MaTeMaTHue CKOM
¢busuKy;

[omkeH yMeTh pelliaTh 3a/jauk, CBsSi3aHHbIe
C aHa/TM30M TeXHUUECKHX 00BEKTOB, a
TaK)ke TPaMOTHO MCIT0JIb30BaTh BCe
BO3MO)KHOCTH NePCOHATBHOTO
KOMIIbIOTepa; CTPOUTh MaTeMaTh4eCKYIo
Mo/ie/Tb 00BeKTa UCC/IeI0BaHMS;
pear3oBaTh HAa DBM a/iroputmel
YKC/IEHHBIX METO/IOB;

[omkeH Bia/ieTh HaBbIKAMU TIPOBe/|eHUSI
BBIUKMC/TUTE/TbHBIX IKCTIEPUMEHTOB;
YKC/IeHHBIMUA MEeTO/[JaMH pellieHUs 3a/jau
JTMHEWHOU anreOpbI U 3a/jau
MaTeMaTuueCcKol (pU3MKU; HaBbIKaMu
aHaJiM3a ¥ CUCTeMaTHU3alliu pe3y/ibTaToB
WCCIIeIOBaHUM; HaBbIKaMK paboThI C
KOMITbIOTEPOM, KaK CPeJJICTBOM pellleHHsI
3ajiay, CBSI3aHHBIX C aHAJTU30M
TeXHUUECKUX 00BEKTOB KBAaHTOBOM
3/1IeKTPOHUKWY;

TEXHOJIOTMUeCKOMY KOHTPOJIIO ITPOCTHIX U
CpefHel CJI0KHOCTU KOHCTPYKTOPCKUX
pelieHui, pa3paboTKe TUITOBBIX MPOL{ECCOB
KOHTPOJIsI TapaMeTPOB MeXaHU4eCKUX,
OMNTUYECKUX U ONTUKO-3/IEKTPOHHBIX JleTaseil 1
y3/10B

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

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6asaeT OCHOBHBIMH
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

PaboraeT npu rpsiMoM
HaO/MIOIeHNUN

3a/IaHHOM MeTO/IMKe.

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennus ITK-3
[TK-3: criocoOHOCTBIO K TIPOBEAEHUIO W3MEpPeHWH W WCC/Ie0BAHUS Pa3lWYHBIX OOBEKTOB 10

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

MaTeMaThueCcKou (pu3mkw,
MeXaHU3MBbI
BO3HUKHOBEHUS
TIOTPEIIHOCTEeHN U CIIOCOOBI
WX YMEHbBIIIeHUS

peanr3oBaTh Ha DBM
a/ITOPUTMbI YMCJIEHHBIX
MeTOZI0B

CocraB 3HaThb YmeTb Bnanets
CopepxaHue YKHC/IeHHbIE METO/bI CTPOUTb MaTeMaTUUeCKyI0 | HaBbIKaMU MPOBEJEHUSs
3TaroB pellieHus 3a/jau IMHEHHOW | Mogieslb 00beKTa BBIUMCTUTE/IBHBIX

anreOpsI U 3a/1au HCCJIeJOBaHMS, 9KCIEPUMEHTOB,

YKMC/IeHHBIMUA METOZAMU
pelleHus 3a/jau TMHeHHOM
anreOpbI U 33724
MaTeMaThUueCKon (PU3nKH,
HaBbIKaMU aHa/M3a 1
cucTeMaTr3aluu
pe3y/ibTaToB
HCClieJOBaHUM

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepakTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHUS;
* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepaKkTUBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
MpaKTUUeCKHUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
paboThr;

* CamocTodTebHas
paborta;

Wcnons3yemblie
Cpe/CTBa
OLIeHUBaHUs

* Otyet no
naboparopHoii paboTe;
* Onpoc Ha 3aHATHsX;
* DK3aMeH;

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUsX;
* OK3aMeH;

* Ortuet o
naboparopHoii pabore;
* OK3aMe€H;

(DOPMYJ'II/IPOBKE[ roKasatesieil u KpUTepUEB OLI€eHWBAHUSA ,I:[EIHHOI‘/JI KOMITIeTeEHIIUM TIpUBELE€HA B

Tabure 4.

Ta6m/1ua 4 — Ilokazarenu u KPHUTEPHUH OLIEeHNMBAHWA KOMITIETEHIIMKM Ha 3TalldX

Cocrasn

3HaTb

YmeTb

Bnagets
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OmmuHo
(BBICOKMI YPOBEHb)

* CrygeHT criocobeH
TIPAaBU/IbHO TOSICHUTD
CyTb UHC/IEHHOTO METO/Ia,
ero orpaHUYeHus u
0COOEHHOCTH
peanusaiui Ha DBM;
* CrygeHT criocobeH
CaMOCTOSITE/TbHO
OL[eHUTh MTOrPEIIHOCTH
YKC/IEHHBIX PAaCueToB,
yKa3aTh Ha MeXaHU3MbI
WX BO3HUKHOBEHMS U
TIPeI/IOKUTD Ty TH
YMEHbIIIeHUs
TIOTPEITHOCTH;

* CrygeHT ciocobeH
TIPaBU/TIBHO
CaMOCTOSITE/TEHO
COCTaBUTh aJITOPUTM U
TEKCT TPOrPaMMBblI,
peanu3yoniei
YHC/IEHHBIN MeTO/,
OT/IaIUTh TIPOTPaMMy U
BBISIBUTD
9KCITyaTalldOHHbIE
OrpaHUYeHwus;

* CryzmeHT ymeer
CaMOCTOSITE/TEHO
BbIOMpaTh Tpebyemyto
Pa3HOBUHOCTD
MaTeMaTrieCcKon
MO/Ie/, COCTaBISATh
CUCTeMy ypaBHEHUH,
OTTUCBIBAIOIINX
UCCIIelyeMbIi 0OBEKT ¢
He00X0UMOM CTeNeHbI0
ToJPOOHOCTH U
BBIOMpATh OMTHMasTbHbIE
YKC/IeHHbIe METO/IbI
pacuéTa;

* CrygeHT criocobeH
CaMOCTOSITe/TEHO
MOCTPOUTD CXEMY
BBIUHC/TATE/IEHOTO
9KCITIePUMEHTA, BbIOpATh
Haubonee 3¢ deKTUBHBIE
YKC/IeHHbIE METO/IbI U
KOPPEKTHO WX
peasi3oBaTh Ha OBM, a
TaKxe 3(hPeKTHBHO
HCTIO/Tb30BaTh TOTOBBIE
MporpamMMHbIe Cpe/iCTBa
JUTSI PELlIeHNs 3a/1auM;

* CTyZeHT B MOJHOU
Mepe BJaZieeT HaBbIKaMH
aHasm3a u
CcUCTeMaTH3alu|
pe3y/ibTaToB
HCClie/JOBaHUM;

Xoportio (6a30BbIit

* CrygeHT criocobeH C

* CrygeHt ciocobeH ¢

* CrygeHt cniocobeH

* CrygeHT criocobeH
OLIEHUTB MTOTPEITHOCTh
UKC/IEHHBIX PAaCUYeToB;

YPOBEHb) He3HAYUTETbHBIMU He3HaYUTeTbHBIMU CaMOCTOATE/TbHO
OLITMOKAMH TTOSICHUTD HeloueTaMu IIOCTPOUTH CXEMY
CyTb UHMCJIEHHOT'O MEeTOa, | CaMOCTOATETbHO BBIUKUC/TUTETLHOTO
ero OrpaHuyeHus 1 COCTaBUTb aJITOPUTM U 9KCTIepUMeHTa, BbIOpaTh
0COOEHHOCTH TEeKCT IPOrpamMMBl, rpuemMsiemMble YMC/IeHHbIe
peanu3auuu Ha OBM; peanu3yoniei MEeTO/Ibl U KOPPEKTHO UX
* CrygeHT criocobeH YKC/IeHHbIA MeTOJ, U peanr3oBaTh Ha OBM, a
CaMOCTOSITE/TLHO OTJIaIUTH [IPOrpaMmy; TaK>Ke UCIO/Ib30BaTh
OL[€HUTb MOTPEIIHOCTH * CryzmeHT ymeer TOTOBBIE TIPOrPaMMHBIE
UYHCJIeHHBIX PacyueTos, COCTAaBJIATb CUCTEMY CpeJiCTBa [i/Is1 peLleHuts
yKasaTb Ha MeXaHU3MbI ypaBHeHHH, 3ajauu;
WX BO3HUKHOBEHUS; OTTHMCHIBAIOIIUX * CTygeHT X0pollo
UCc/elyeMblii 00BbeKT U B/Ia/ieeT HaBbIKaMU
BLIOMpATh MOAXOAIIHE aHa/u3a u
UKC/IEHHbIE METO/bI CHUCcTeMaTu3aliu
pacuéra; pe3y/bTaToB
HCCJIeJOBaHUM;
YnoBneTBopuTesibH | ¢ CTyaeHT CriocobeH ¢ * CrygeHT ciocobeH ¢ * CrygeHT criocobeH
0o (HOPOFOBLII71 He3HauuTe/JIbHBIMU He3HauuTe/J1bHBIMU CaMOCTOSTe/IEHO
YPOBEHb) OLITMOKAMM TTOSICHUTD HeloueTamMu TIOCTPOUTH CXeMy
CyTh YUCJIEHHOI'O MeTO/a; | CaMOCTOSITe/IbHO BBIUMC/TUTENIBHOTO

COCTaBUTb aJITOPUTM U
TeKCT MPOrpaMMBbl,
peanusyoniei
YHC/IeHHBIA METO/I;

* CrygeHT ymeer
BbIOMPATh MOJXOASIIHe

9KCITIeEPUMEHTA, BbIOPATh
rpremM/ieMble YUCTIeHHbIe
MeTO/bl U peajn30BaTh
ux Ha OBM c
He3HauuTe/TbHOMBI
HeloueTaMH, a TaKxke
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YKC/IeHHbIe METO/bI
pacyéra B COOTBETCTBUU
C CUCTeMOU ypaBHEHUH,
OTMCHIBAIOIIUX
HCCIielyeMbIi 0OBEKT;

HCII0/Tb30BaTh TOTOBbIE
TporpaMMHbIe Cpe/iCTBa
JL7IS1 pellieHus 3a/iauu;

* CrTygeHT B
TprUeM/IeMOM CTerleH!
BJIaJieeT HaBbIKaMU
aHa/m3a u
crcTeMaTH3aluu
pe3y/ibTaToB
HCCJIeJOBaHUM;

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

CpefHell CA0KHOCTA KOHCTPYKTOPCKUX —PpelleHUM,

rapaMeTpOB MeXaHWYeCKUX, ONTUYeCKUX U OMTUKO-3/IEKTPOHHBIX ieTajleil U y3/10B.
st hopMUpoBaHUsT KOMITeTEHIIMK HEO0OX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIETeHLIUM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAHUS

TIpe/ICTaB/IeHbI B Tabuile 5.

Ta6J'II/IL[a 5 — OTarbl OPMHPOBAHHUA KOMITETEHIIMU U UCII0J/Ib3YeMbI€ CPEACTBA OLIEHMBAHUA

pa3paboTKe THIOBBIX TIPOLECCOB KOHTPOJIS

obecrieueHust /st
pelieHus 3a/jau TMHeHHOM
anreOphI U
MaTeMaTHueCcKol (pU3UKU

TaK)ke TPaMOTHO
HCTIONb30BaTh BCe
BO3MO)KHOCTH
TIepCOHATLHOTO
KOMITbIOTEpa

CocraB 3HaThb Y™meTb Bnagets
CopneprkaHue aZIrOPUTMBI, TIOJIOKEHHbIe | pellaTh 3a/lauy, HaBbIKaMU paboThI C
3TaroB B OCHOBY MCIIO/Ib3YEMOTO | CBfI3aHHBIE C aHA/TU30M KOMIbIOTEPOM, KaK

MPOrpaMMHOTO TeXHUUECKUX 0OBEKTOB, a | CPe/ICTBOM pellleHusI

3a/lau, CBSI3aHHBIX C
aHa/IM30M TeXHUUYeCKUX
00BLEKTOB KBAaHTOBOM
9/IEKTPOHUKH

Bu/ibl 3aHATHI * VIHTepakTUBHLIE
TpaKTHUeCK1e 3aHSTHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* lIHTepaKTUBHbIE

* IHTepakTUBHbIE
TpakTUYeCKue 3aHsTHS;
* lIHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* UHTepakTuBHbBIE

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

JIeKLIWY; JIeKLWY; paboThI;
* [lpakTnueckue * [lpakTuueckue * CamocTrosiTe/bHas
3QHATHS; 3QHSATHSA; paborta;
* JlaboparopHbie * JlabGopartopHble
paboThi; paboThI;
* Jlekumu; * Jlekuuu;
* CamocrodTenbHas * (CamocrosiTesibHas
pabora; pabora;
Hcrionb3yemble * Ortuet 10 * Otyer no * Ortuer o
CpezcTBa nabopatopHoii pabore; nabopatopHoti pabore; nabopatopHoii pabore;
OLleHWBaHUA * Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;
e OK3aMeH; * DK3aMeH;
dopMyIMpOBKa MoOKasaTeseld W KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabnuiie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUSI KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OT1/munHo * CrygeHT criocobeH * CrygeHt ciocobeH * CrygeHt criocobeH

(BBICOKMI YPOBEHb) | MPaBU/ILHO MOSICHUTh

CaMOCTOATE/IbHO

CAMOCTOATE/IBHO CTPDOUTH
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CyTb aJITOPUTMa, ero
OrpaHUYeHust U
0COOEHHOCTH
peanuv3aluy Ha OBM,;

aHa/IM3MpOBaTh
TeXHUYECKUe 0ObEKTHI,
CTPOUTH MOJIeNA UX
OTMCHIBAOIIINE,
BbIOMpaTh 3¢ (eKTUBHbIE
CpeZiCTBa U MeTO/Ibl
BBIUMC/IEHUM, KOPPEKTHO
WX peasiu30BbIBaTh Ha

3¢ deKTUBHbIE
aJITOPUTMBbI PeIIeHusT
3a71a4 1o
MO/Ie/TAPOBAHHUIO
TeXHUYeCKUX 00LEeKTOB,
BbIOMpaTh Hanbosee

3¢ deKTUBHbIE
YKC/IEHHbIE METO/IbI,

CyTb dJITOPUTMaA;

TeXHUUeCKHle 0ObeKTHl,
CTPOUTHL MOZe/IA UX
OMUCHIBAIOIIIHE,
BbIOUpATH IPUEMJ/IEMbIe
CpefiCTBa U MeTO/bl
BBIUMC/IEHHH, C
He3HauuTeIbHbIMU
HeJoueTamMu Ux
pear3oBbIBaTh Ha OBM
WJIV T10/1b30BaThCs yKe
CYLL[eCTBYIOLLMMHU. ;

OBM unu 3¢ pekTHBHO KOPPEeKTHO UX
T10/1b30BaThCA yXKe peanu3oBbiBaTh HA OBM,
CYLL|eCTBYIOLL[MU. ; 3¢ deKTUBHO
T0/1b30BaThCS yKe
CYLL|eCTBYIOLLMU
anmapaTHbIMU U
MpPOrpaMMHBIMU
Cpe/iCTBaMM.;
Xopomwo (6a30Belid |  CTyzeHT criocobeH ¢  CrygeHT ciocobex * CryzeHT criocobex
ypOBEHb) He3HauuTe/JbHBIMU CaMOCTOATEe/ILHO WU/ B CaMOCTOSTe/JIbHO UJ/IU B
olIMOKaMH MOSICHUTh KOMaH/le aHa/IM3MpoBaTh | TPYIIe CTPOUTh
CyTb aJirOpUTMa, ero TeXHUYEeCKUe 0ObEKTHI, ripyem/ieMble aJiTOPUTMBI
OrpaHUYeHMUS; CTPOUTb MOJIEe/T UX pellieHus 3ajau o
OTUCHIBAIOIIINeE, MO/eJTUPOBAHHUIO
BbIOMpATh TIPUeMJIeEMble | TeXHUUYECKHUX 00BEKTOB,
CpeZiCTBa U MeTO/bl BbIOMPATh MPUEMJ/IEMbIE
BbIUMC/IEHU, KODPEKTHO | YKCJIeHHbIe METO/BI,
peasii30BbIBaTh UX Ha KOPPEKTHO UX
OBM unu 3¢ peKTHBHO peanu3oBbIBaTh Ha OBM,
T10/Ib30BaThCS yoKe 3¢ peKTUBHO
CYLLIeCTBYIOLLMU. ; T10JIb30BaThCs YoKe
CYIL[eCTBYIOLIUMU
anmnapaTHbIMU U
MPOrPaMMHBLIMU
CpeJCTBaMM.;
YnosnetBopuTe/ibH | ¢ CTymeHT criocobeH ¢ * CrygeHT ciocobeH * CrygeHT criocobeH
0 (TIOpOroBkIi He3HauUTeTbHbIMU XOTs1 ObI B KOMaH/ie XOTs1 ObI B KOMaHie
YPOBeHb) OIIMOKaMH MOSICHUTD aHa/IM3UPOBaATh CTPOUTH IIPpHEMIEMbIE

arOpPUTMBbI pellleHNUs
3a/1a4 110
MO/le/TMPOBaHUI0
TeXHUUECKUX 00LEKTOB,
BLIOMpATH MpUeMsieMble
YYCJIeHHbIE MEeTO/bI, C
He3HauuTe/IbHbIMU
HeJjoueTaMu UX
pea30BbIBaTh Ha OBM,
T10/1b30BaThCs yKe
CylLLleCTBYIOLLIUMHU
anmnapaTHbIMU U
MPOrpaMMHBIMU
CpeCcTBaMU.;

3 TunoBble KOHTPOJ/IbHBbIE 3aJaHUA
s peany3alidy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHasibl, Heo0OXOAUMbIe /ISl OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJIH) OIbITa
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JesiITeIbHOCTH, XapaKTepU3yHIIMX —3Tarlbl

oOpa3oBare/bHOM MPOrpamMMbl, B C/IeYIOIIIeM COCTaBe.

MaTpHLbI.

MaTpHLIbI.

3.1 Tembl OIPOCOB HA 3aHATUAX
Mertop Duinepa.
CumMmmeTpUuHas cxema.
Metogel Pynre-Kyrra.
MeTozpb! pellieHys HeTMHEMHBIX ypaBHeHUH. MeTo bl OT/je/ieHsl KOpHEeH.
Meton IUXOTOMUU.
Mertop, pesiakcaLyu.
Meton HeroTOHa.
MeTtoz cekyiux.
Mertop SIkoou. MeTop 3eigerns.
I'ubpuHbIe METO/bI.

(opMHpOBaHUSI KOMITETEHIIMM B TIPOLIECCE OCBOEHMS

[IpsiMble MeTOABI peIleHUs] CUCTeM JIMHEeWHBIX anreOpandeckux ypaBHeHuil. OOpaiieHue

Mertop aycca a5 pellieHUs1 CUCTeM JIMHEWHBIX ypaBHEHUH.
Mertop, LU-pa3noxeHus.

Metoj, IpOrOHKMU.

MHorousen Jlarpanxa.

MHorouneH HeroToHa.

VHTeprionsanys criaiHaMu.

ArnmnpoxkcuManusi pyHKLMHI.

Pa3HocTHas annpokcumanys por3BOAHBIX.

UuncnenHoe uHTerpupoBanue. @opmysia psiMOyro/IbHUKOB.
UuncneHHoe nHTerpupoBanue. @opmyra TparneLyu.
UucnenHoe vHTerpupoBaHve. @opmysa CUMIICOHA.
MeTo/b! peltieHust KpaeBbIX 3a/au. MeTo/| CTpebObI.
Mertopp! pelieHus KpaeBbIX 3aa4u. PasHOCTHad cxema.

3.2 DK3aMeHaLIOHHbIe BOIIPOCHI

[TpsiMble MeTOABI peIeHUs] CUCTEM JIMHEWHBIX anreOpanyeckux ypaBHeHui. OOpariieHue

Mertop I'aycca.

Mertop, LU-pa3noxeHus.

MeTo/| IPOTOHKH.

Lenp AMCLHUIUIVHBL U € cofeprKaHue.
[IpesMeT AUCLMIIIVHBIL.

YcTpaHuMble M HeyCTpaHHMMbIe [TOTPeIIHOCTH.
TpebOoBaHMS K BBIYMC/TUTETHHBIM METOZIAM.
[TocTaHoBKa 3a/1ay ONITUMH3ALIMNA.

MeTo/ibl 6e3yC/TIOBHOM ONMTUMU3AL[UN.
MeTo/ibl YC/IOBHOM ONTUMU3aLIMH.

OLleHKM NOrpelHOCTeld OKPYITIEHHS.
IIpencrasnenue u oKpyrieHue urces B DBM.
MexaH13Mbl HaKOTI/IEHUSI TIOTPELIHOCTE.
YMeHbllIeHHe TTOTPelTHOCTeN.

MeTozpb! pellieHNst HeJTMHEWHBIX ypaBHEHUH.
MeTozp! OTZie/1eHUs] KOPHEH.

MeTton IUXOTOMUH.

MeTtop penakcaryu.

Metog HeroToHa.
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— Mertog ceKyIuX.

— Meropg SIko6u. Metop 3etifensi. ['MOpuaHbIE METOABI.

— OwmurbKM OKpYyI/IeHUs] B UTEPAL{MOHHBIX MeTOZaX.

— TlocTtaHoBKa rpaHAYHOM 3ajjaui.

— Mertop cTpenbOBbl.

— Pa3HocTHBINM MeTO[,

— IlocranoBka 3agaun. Metop Diinepa. CumMeTpuuHasi cxema. Metozb! PyHre-KyTra.
— PasHocTHas annpokcumarnys MpoOU3BOJHbIX.

— UucieHHOe UHTErpUpOBaHUe.

— ®opmyrna npsAMOYTro/IbHUKOB.

— @opmyra Tpaneryi.

— ®opmyna CuMricoHa.

— Unrtepnonsuus ¢pyHKLui. KaHOHWYeCKUiA MHOTOUJIEH.

— MmHorousneH Jlarpanxa. MHorousneH HeroToHa.

— TIpubnmkeHre paliiOHaMbHBIMU ¥ TPUTOHOMETPUYECKUMH (QYHKLIUSMHU.
— (CXOoZMMOCTb UHTEepIIOJISALIMOHHOIO TIpoLiecca.

— NHrepnonauys criiaiHamMH.

— AmnmnpokcuMarnusi yHKLMM.

3.3 Tembl /1abOpaTOPHBIX padoT
— Merogp! pelrieHust HeTMHEHHBIX aredpanueCcKUx yYpaBHEHUM
— MeTtogpl pelieHusi CUCTEM JIMHEHHBIX ajireOpanyeCcKux ypaBHEHUH
— NHrepnionsuys v annpokcumariys QyHKLMN, CpaBHeHHe METO/I0B M UX peasu3aliys Ha OBM.
— Merto/pbl pellieHUsi TPaHUYHBIX 3a/1a4 U UX peanu3anus Ha OBM.

4 MeToauyeckHe MaTepHasbl
Ins obecrieuenust mpoiiecca oOyueHUs W pellieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
MarepHuaIbl:
— MeTOoAWYeCKHWe MaTepuasibl, ONpeJesIoIe TPOLeAypbl OLIEHWBAaHUS 3HAaHWN, YMEHWH,
HaBBIKOB U (W/M) ONbITa [eATeSbHOCTH, XapaKTepu3yHOIMX 3Tamnbl (Op-MUPOBaHHS KOMITETEHLHH,
cornacHo 1. 12 paboyeii mporpaMMal.

4.1. OcHoBHas UTeparypa

1. KowmrbloTepHOEe MOJeTMPOBaHUe U MPOEKTHpOBaHUe: YuebHoe mocobue / CamukaeB FO. P. -
2012. 94 «c¢. [ara o6bpamenuss 6.02.2017 [DOnekTpoHHBIM pecypc] - Pexxum gocrtyma:
https://edu.tusur.ru/publications/2548, cBo6OAHBI.

2.  OCHOBBI aBTOMaTHU3HWPOBAHHOTO MPOEKTUPOBAHUS : yueOHUK i By3oB / E.M. KyzapsiBues. —
M. : Akagemust, 2011. — 304 c. — ISBN 978-5-7695-6004-0 (Hanuuue B 6ubmoteke TYCYP - 10 3k3.)

3. UwucieHHble MeToZbl : yueOHoe Tocobue as By3oB / H. C. Baxeanos, H. I1. JKuzakos, I. M.
KobenbkoB ; MOCKOBCKHIA rOCy/japCTBeHHbIN yHUBepcuTeT uM. M. B. JlomoHocoBa (M.). - 7-e u3a. - M. :
BMHOM. Jlabopatopusi 3Hauui, 2011. - 637 c. - (Knaccuueckuil yHMBEPCHUTETCKUN YyueOHMK). -
bubmorp.: c. 624-628. - TIpeam. yka3s.: c. 629-632. - ISBN 978-5-9963-0449-3 (Hanmuurie B 6ubnuoreke
TYCYP - 41 3k3.)

4.2. lonoHUTe/IbHAA IUTepaTrypa
1. MogenupoBaHye KOMIIOHEHTOB U 3/71eMeHTOB UHTerpaibHbIX cxem / IletpoB M.H., I'yakos
I'B. — M.: U3a-Bo «JlaHb», 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hanmuuue B 6ubmmoreke TYCYP - 30
9K3.)
2. UwucnenHole Metofnbl Ha 6a3ze Mathcad [Tekct] : yue6Hoe mocobue ays By3oB / C. B.
[Mopunes, 1. B. Benenkosa. - CI16. : BXB-Iletepbypr, 2012. - 456 c. : wi. - bubmuorp.: c. 447-448 . -
[Tpeam. yka3.: c. 449. - ISBN 978-5-94157-610-4 (Hamuue B 6ubmoreke TYCYP - 20 3k3.)

4.3. Obsa3arenbHbIE YUe0OHO-MeToHYeCKHe mocooust
1. KommbloTepHOe MO/ie/TMpOBaHWe U TMPOEKTUPOBAaHWE 3T€KTPOHHBIX TPUOOPOB M YCTPOWCTB:
MeTtoanueckre yKa3aHus K MpakThueckuM 3aHaTvsM / CamvkaeB FO. P. - 2012. 16 c. [aTta obpaitjeHus
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6.02.2017 [OnekTpoHHbIi pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2848, cBoboaHbIH.
2. KommbloTepHOe MOZe/NvMpoBaHMEe Y TIPOEKTHPOBaHHWE ONTUUeCKUX cucTeM: MeTtonnueckre
yKa3aHHs 10 camocTtosTenbHOU paborte / Ilangapor E. C. - 2012. 13 c. [lara obpamenus 6.02.2017
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2594, cBo6oaHBIIH.
3. KowmmbroTepHoe MopenvpoBaHuWe W TMpoeKTHpoBaHue. JlabopaTopHblii mpakTukym. Yacts 1:
MeTtoanueckre ykazaHus K jsaboparopHbiM pabortam / Camukaer FO. P. - 2012. 39 c. [ata ob6paiijeHus
6.02.2017 [OnekTpoHHbIH pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2547, cBo6oaHbIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI

1. [Ons mpoBeseHUWst /1abDOpaTOPHBIX 3aHATHHA YW CaMOCTOSITeJIbHOM paboThl  TpebyroTcst
c/leiyrolye UH(pOPMaLjMOHHO-CIIPaBOYHbIE CUCTEMBI:

2. O6pasosarenbHbii nopran TYCYP

3. bubmioreka TYCYP

4. TIporpammHOe obecrieueHue, TpebyeMoe AJis IPOBeIeHusT

5. nekuuii: Microsoft PowerPoint nnu ananory;

6. saboparopHbix 3aHsTHM: Turbo Pascal 7 wim anHasmoru, Scilab Bepcum He Hke 5.0 WM
Mathcad Bepcuu He Hike 2001
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