MUWHUCTEPCTBO OBPA3OBAHUSA 1 HAYKHU P®

degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)

YTBEPXIARO

ITpopekTop 110 yuebHOI paboTe

« »

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI

II. E. TposiH
20 r

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

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar
HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
[Tpoduns: KBaHTOBasi ¥ oNITHYECKAs 3/IeKTPOHHKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU
Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3
Cemectp: 5
YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 52 52 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 30 30 4acoB
6 CamocTosiTesibHas paboTa 56 56 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
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
Ne

Pa3paboTumku:

Be/lyILMi 571eKTPOHUK Kad. OI1 bopoguu M. B.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

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

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

nipodeccop kadenpa II1 TYCYP Opsukos JI. H.

CornacoBaHa Ha noprane Ne 2545 2



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

HOuctymnHa  «KommbloTepHOe MofienMpoBaHHEe U TIPOEKTHPOBaHWs TPUOOPOB KBAaHTOBOM
sneKTpoHUKU» (B1. JucturnavHel (MOAY/IN)) OTHOCKTCS K 010Ky 1 (BapuaTHBHAas UacTb).

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

[MocnepyrmUMKU  JUCLIMTUIMHAMU ~ SIBJISIOTCS:  AKYCTOONITUYEeCKWe  MeToApl  00paboTKH
uHpopMaiuy, VHrerpaspHas onTMKa, KBaHTOBass UM ONTHYeCKas S71eKTPOHUKA, KOMIOHEeHTEI
3/IeKTPOHHBIX cxeM, HenuHeiHasi omnrTuka, Onrtuueckue metoabl 00paboTku wHpopmaiyu, OCHOBBI
NPOEKTUPOBAHMUS  37IeKTPOHHOM  KOMITOHEHTHOW  0a3bl, 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:

— [IIK-3 roToBHOCTBIO aHa/NIW3UpPOBaTb W CHUCTEMaTU3MPOBaTh pe3y/bTaThl UCC/IeN0BaHUM,
TIpe/ICTaB/SATh MaTepHasbl B BU/ie HAYYHBIX OTUETOB, ITyOIMKALMiA, Tpe3eHTarui;

— [IIK-6 cmocobHoCThIO pa3pabaTeiBaTh TIPOEKTHYI0 M TeXHHUECKYIO JIOKYMEHTAIWIO,
0(hOopMJISITh 3aKOHUEHHbIe TIPOEKTHO-KOHCTPYKTOPCKUe paboThl;

B pesynbrare n3yuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh UWCJIeHHble MeTO/bl pellleHWsl 3ajay JIMHelHHON anrebpbl W 3ajjay MaTeMaTHyeCcKOi
(bM3UKH; a/ITOPUTMBI, TIOJIO)KEHHBIE B OCHOBY HCITO/Ib3yeMOTO MTPOTPaMMHOTO 0becriedeH s /7St peleHust
3a/ja4 MOJ|e/IMPOBaHMs 1 MPOEeKTUPOBaHUs; CyleCTBYIOLIMe (OpPMBI Mpe/iCTaB/lIeH!s] MaTepyuaioB B BUJe
HAyYHbIX  OTYeTOB, MyO/JMKAaLWi, TIpe3eHTalWif; HOpMaTWBHbIe  JOKyMeHTBI U ['OCThl,
peryiaMeHTUpYoLIMe 0(hOpMIeHHe NTPOEKTHOM U TeXHUYeCKOW JJOKyMeHTaLux

— yMeTh pellaTb 33/laud, CBsi3aHHble C aHaAM30M TeXHUUECKHMX OOBEKTOB; IpeJCTaB/IATh
Marepuasbl B BHJe HAyYHbIX OTUETOB, MyO/MKalWii, Ipe3eHTalui; TPaMOTHO WCIIONb30BaTh BCe
BO3MO)XHOCTH I1ePCOHA/IbHOTO KOMITbIOTepa Ji/Is1 COCTaB/IeHNsI IPOEKTHOM U TeXHUUeCKOW JOKyMeHTaLuu

— BJajeTh UHCJIEHHBIMM MeTOJAaM{ pelleHusl 3afad JIMHeWHOW anreOpel ¥ 3ajau
MaremMaThyeckoil (M3MKM; HaBblKaMM pabOTHI C KOMIIbIOTEPOM, KaK CpeJCTBOM pelleHUs 3ajady,
CBSI3aHHBIX C QHA/JIM30M TEXHUYECKMX OOBEKTOB; HaBbIKAMM aHa/lM3a M CUCTeMaTH3alliyd pe3y/IbTaToB
MICC/IeZJOBaHMH; HaBbIKaMH 0)OpMJIeHHsI IPOEKTHO-KOHCTPYKTOPCKUX paboT

4. O0beM ANCIUIUIMHBI M BU/IbI YUe0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBysieT 4.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Ne Bugpl yueOHOM ZieaTeTbHOCTH 5 ceMecTp Bcero E qvauLb
1 Jlekiyun 18 18 4yacoB
2 [TpakTryeckue 3aHATHSA 18 18 yacoB
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3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 52 52 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 30 30 4acoB
6 CamocTosiTesibHas paboTa 56 56 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 ITogroroBka u cjadya sK3aMeHa 36 36 4yacoB
9 OO0111ast TPyZI0EMKOCTh 144 144 4yacoB
4.0 4.0 3.E
5. Copepxanue AUCIUIIUHBI
5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM MPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI M BUZBI 3aHATUNA
35}
% = &
T S a. < v
. B | & & 88 2E
S v Y T | g2 g =
Ne HasBanus pa3zenoB JUCLIUIIIMHBL =] 5 =3 5 g 5 B :Fj
= 2 2 E | 80 =
= ) S 9 9 e g
2 g g | B¢ & =
9] O o
=¥ lc:,‘U CEU
= O
1 |BBepgenue 1 0 0 1 [1K-3
2 |IlorpeliHOCTH OKpYIVIEHHS 1 0 0 1 2 [TK-3
3 |MeTto/bI pelieHUs1 HeJTUHeHWHBIX 3 4 4 12 23 [1K-3, [IK-6
ypaBHeHUM
4 | Metoppl pelleHus: CUCTeM JIMHEWHBIX 3 4 4 12 23 I1K-3, ITK-6
ypaBHeHUH
5 |MHTeprionisuys U anmnpoKCUMaLys 4 2 4 10 20 [1K-3, [TK-6
byHKIM
6 |Yuc/ieHHOe MHTerpupOBaHKe U 2 2 0 4 8 [1K-3, I[IK-6
mubdepeHIIMpOBaHNEe
7 |UucneHHble MeTO/bI pellieHUs 3a/1auk 2 2 0 4 8 I1K-3, IIK-6
Kot zi/11 0ObIKHOBEHHBIX
IubdepeHIMaNbHBIX YpaBHEHUIN
8 | UucsieHHbIe METO/bI PelLleHus 1 2 4 8 15 [1K-3, [IK-6
IrPaHUYHBIX 3a7,a4u
9 |MeTobl ONITUMHU3ALIUHN 1 2 0 4 7 I1K-3, ITK-6
Utoro 18 18 16 56 108

CornacoBaHa Ha noprtane Ne 2545




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
[IpencraBienue v OKpyIieHre Urcesl B
OBM. MexaHu3Mbl HaKOIJIeHUS
MOTPeLIHOCTeN. YMeHbIIeHue
TIOTPEIITHOCTEM.

HToro 1

3 MeTo/ib1 pelieHus1 HeJTMHeNHBIX Metogs! oTaeneHyst KopHel. Metof, 3 [1K-3, TIK-
ypaBHeHHUH nuxoroMuu. Metog, pentakcaru. Metof, 6
Herorona. Metoz cekyimmx. Metog,
Skobu. MeTtop 3eiiaens. ['ubpugHbIe
MeTozbl. OIIMOKY OKPYT/IEHUS B
WTepalMOHHbIX METOaxX.

Htoro 3

4 MeTo/ibl pellieHus1 CUCTeM IIpsiMbie METOAIBI pellleHNs] CUCTEM 3 IK-3, ITK-
JIMHEWHBIX ypaBHEHUN JIMHEHHBIX anredpanueCcKux ypaBHEeHHH. 6
Oo6paiienre Matpuiibl. Metog I'aycca.
Mertop LU-pa3noxenus. Metof,
TIPOTOHKHU.

HToro

5 VnHTepnionisanus v annpokcuMaims | MiHTepnonsauus ¢pyHkuuil. KaHoHnyeckuit 4 [1K-3, I1K-
GbyHKIMM MHOrouseH. MHorouseH Jlarpanxa. 6
MmHorouneH HetotoHa. ITpubmkeHne
paLMoHa/IbHBIMU U
TPUTOHOMETPHUYeCKUMHU (PYHKLIMSMHU.
CX0MMOCTb UHTEPHO/ISALMOHHOTO
ripotiecca. lHTepnonsius crijiaiHaMu.
ArnnpokcuManys (QyHKLMM.

Htoro 4

6 UucneHHOe MHTErpUpPOBaHUE U Pa3HocCTHast anmpokcUManus 2 IK-3, ITK-
b depeHIIMpOBaHMEe NpoU3BOJHBIX. UncieHHOe 6
UHTerprvposanue. dopmyia
MpSIMOYTO/IbHUKOB. POopMysia TpareLui.
®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
CPaHUYHBIX 3a7a4u cTpenbObl. Pa3HOCTHBIN MeTo[,.
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 18

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
obecrieurBaeMbIMU (TIOC/IEIYIOLMMI) AUCLUIIMHAMU TIPe/iCTaB-/ieHbl B Tabnmie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKIUCIMIIMHAPHBIE CBSI3U

Ne pa3zesnioB JaHHOM AWCLUIUTHHBI, [7isi KOTOPBIX He00X0IUMO
HauMeHOBaHMe JUCLMIUINH n3yueHre 00ecrieurBaroliuX U 00ecreunBaeMbIX AUCIUTIAH

1 2 3 4 5 6 7 8 9

[IpeaiecTByoOLLIMEe JUCLUATITUHBI

Z

1 | MudopmaiioHHbie

+ + + + + + + + +
TeXHOJIOTUU

2 | Maremaruka + + + + + + + +
[MpuknagHas HGOpPMaTHKa + + + + + + + +

4 T TUUECKUA HOBBI
eopeTuyecKre 0CHO N N N . .

3JIGKTPOTEXHUKH

[Tocnepyroiye AUCLUITIMHBL

1 | AKycToonTuyeckue MeTobl

+ + + + +
o6paboTku nHdopMaLu

2 |MHTterpasnbHas onTyKa + + + + + + + +

3 | KBaHTOBas U onrryeckas 4 + + N + 4 + +
/IeKTPOHHUKA

4 | KOMIIOHEeHTBI 3/IeEKTPOHHBIX N + N N + N + +
cxem
Henunelinas ontrka + + + + + + + +

MTHYeCKUe MeTOAbI

6 |0 eCcKue MeTo[T N + N N +
06paboTku nHbopMaru

7 | OCHOBBI MPOEKTUPOBAHUS
3/IeKTPOHHOM KOMIIOHEHTHOU + + + + + + + + +
6a3bl
PacripocTpanenun HBIX

8 | PactipocTpanenue yiazep N + + N + N +

MTyUYKOB
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9 | TeepaoTenbHbIEe MPUOOPHI U
YCTPOMCTBa

+ + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NPHU U3y4YeHUH AUCLUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMd, (HOpMUPYeMbIX TNPU H3yueHUW [UCLIMIUIMHBL, U BUJOB 3aHATHIN
Tipe/iCTaB/ieHo B Tabmwiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYEMBIX TpU W3yUYeHWH
VICLIUTIJTUHBI

Bupp! 3aHaTHM

KomneTeniumn
Jlekiuu
[TpakTUueckue 3aHITUS
JlabopartopHble 3aHATHS

+ |CamocrosiTenibHast pabora

+
+

[K-3 +
ITIK-6 +

+
+

+

6. InTepakTHBHBbIE MeTOAbI K ()OPMbI OPraHU3aIUH 00yUeHHA
TexXHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX IPHUBEJEHbI 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 3aHATHS
JIeKLIUU
Perienue cuTyarljiOHHBIX 2 2
3aja4
Mosroso# wrypm 4 2
Pabora B KoMaH e 4 2
WccnenoBatenbCKuii 2 5 7
MeTO/,
I'T-MeTOo b1 2 4 3 9
Wtoro 10 10 10 30
7. JTabopaTopHbIA MPAKTHKYM
Copep>xaHue labopaTopHbIX paboT rpuBeieHo B Tabnuie 7.1.
Tabmuua 7. 1 — Cozep>kaHue 1ab0paToOpHBIX paboT
v L s
= a4 5
3 = =
g T
6 6 S 5 S
Hassanus paszenos CopepkaHue 1abopaTopHbIX paboT 2 g &
< 2 &
= E:
- e ~
5 cemecTp
3 MeTozb! pellieHHst HeJTMHEWHbIX MeTopb! pelieHs] HeJTMHENHBIX 4 [TK-3
ypaBHEHUM anrebpanyecKuX ypaBHEHUH
Ntoro 4
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4 MeTo/bl pelleHusi CUCTeEM MeTo/ib1 pellieHus] CUCTeM JTMHeMHBIX 4 IK-3
JIMHEeWHbIX ypaBHeHNUH anrebpanuecKnx ypaBHeHUN
Ntoro 4
5 MHTepnonisLuys v anmnpokcumauus | IHTepIiosiuus v arnmnpoKCUMaLus 4 [TK-3, TIK-
byHKIMM (byHKLMI, CpaBHEHUe MeTO/JJ0B U UX 6
peasnu3anus Ha OBM.
Ntoro
8 UucieHHbIe METO/bI peLleHUsT MeTo/bI pellieHusi TPaHUYHBIX 33/1a4 U UX IK-3, ITK-
rPaHUYHBIX 3a7,a4u peanusauys Ha OBM. 6
Ntoro 4
Nroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
Cogiep>kaHuye MpakTUUeCcKUx pabot npuBesieHo B Tabnuie 8.1.
Tabsuia 8. 1 — CopeprkaHue MPaKTUYECKUX paboT
v L =
= a4 =
3 = =
Z S
Ha3Banus paszesos CopeprkaHye rpakTUYe CKUX 3aHATUN § o = GE
=
S
2 s &
= S
5 cemecTtp
3 MeTo/ibI pellieHuUs] HeJTMHeHHBIX MeTo/ib1 OTAe/IeHUsI KOPHeM npu 2 [1K-3
ypaBHEHUM pellieHny HeJTMHeMHBIX aireOpanyecKux
ypaBHeHUM
MeToppb! pelieHNs] HeTMHEWHBIX 2
anrebpanyecKux ypaBHeHU. MeToz
penakcanuu. Meton HbroToHa.
Ntoro
4 MeTto/pbl pellieHus1 CUCTeM Pelienve cructeM TMHENHBIX [1K-3
JIMHEVHBIX ypaBHEHUN anrebpanyecKux ypaBHeHU. MeTop
l'aycca. Metog LU-pa3snoxenus. Metop
3eligens.
Ntoro 4
5 WnHTepnionisLus v annpokcuMaiysi | VinTeprnionsiuyst GyHKLUNA. ANTOPUTMBI [TK-3, I1K-
byHKIMM TOCTPOEHUSI UHTePHO/SALMOHHBIX 6
MHOI'O4/IeHOB. ATIIIPOKCUMAaLUsA
GbYHKLMIA.
Nroro 2
6 UucsieHHOe MHTErpUpOBaHue U UucieHHOe vHTerprpoBaHue. CpaBHeHUe 2 [1K-3, I1K-
I depeHIIMPOBaHUE MeTOZ0B. Pa3HOCTHas annpokcuMaLys 6
[IPOU3BO/HBIX.
Ntoro 2
7 UncieHHbIe MeTO/IbI pellleHUst UuncsieHHOe vHTerprpoBaHve. CpaBHeHUe 2 [TK-3, ITK-
3agaun Ko /1711 0ObIKHOBEHHBIX MeTO/I0B. Pa3HOCTHas armpoKCcuMarys 6
IuddepeHIMaTbHBIX ypaBHEHUN IIPOU3BO/HBIX.
Ntoro 2
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8 UucieHHbIe METO/bI peLleHUsT MeTo/ibl pellieHrst TPaHUYHBIX 3a7au. 2 IK-3, ITK-

FPaHUYHBIX 3a/au Vtoro 2 6

9 MeTo/p! ONTUMH3ALIUU MeTozb! ONITUMU3ALIUMN. 2 [1K-3, TIK-
Utoro 2 6

Wroro 3a cemecTp 18

9. CamocTosiTe/ibHas1 padora
Buzipl camocTosTeIbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITETEHIIUH TIPeJCTaB/IeHbI B

Tabmumie 9.1.
Tabsmuria 9.1 - Bugpl camocTosiTe/TbHOM pab0ThI, TPYI0EMKOCTb U (JOPMUPYEMbIe KOMITETEHIIUN
A z
5 z S
9 s 5
o 2 v T
Buzpl camocrosiTesibHOM S >
HasBanust pa3nenoB g = DOopMBI KOHTPOJIS
6 S 2
paboThI S g g
=S a =
=¥ S 2
= S
5 cemecTp
1 Beegenue [TpopaboTKa /eKLIMOHHOTO 1 |IIK-3 Koncnekr
Marepuasa CaMOIIOATrOTOBKH
HToro 1
2 TlorperHoCcTH ITpopaboTKa JIeKIMOHHOTO 1 IK-3 KoHncriekT
OKpYT/IeHUsI Marepuasa CaMOTMOATrOTOBKH
Wtoro
3 MeToppl pelueHus [ToaroroBka K 4 | IIK-3, Ornpoc Ha 3aHATUSIX,
He/IMHEeWHbIX yPaBHEHN! | IPaKTUUYeCKUM 3aHATHUSAM, [TIK-6 Koncnekr
ceMHHapam CaMonoAroToBky, Otuet
1 TOPHOM T
ITpopaboTKa JIeKIJMIOHHOTO 4 o maboparopHoii pabore
Marepuasa
OdopMeHre OTUETOB T10 4
naboparopHbIM paboTam
Utoro 12
4 MeTto/bl peleHus ITogroroBka K 4 IK-3, Ornpoc Ha 3aHATUSIX,
CUCTEM JIMHENHBIX TpakTUye CKUM 3aHATUSM, [TIK-6 Koncnekr
ypaBHEHUN ceMHHapam CaMoMnoAroToBky, OTyeT
[TpopaboTKa eKIMOHHOTO 4 o naboparopHoii pabore
Marepuasna
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 12
5 nTeprnionsuus u [ToaroroBka K 2 |TIK-3 Ornpoc Ha 3aHATUSIX,
anmnpoKcuMaliyst PyHKIUN | IpaKTHUYeCKUM 3aHSATHSIM, Koncnexkr
ceMHHapam CaMonoAroToBky, Otuet
1 TOPHOM T
ITpopaboTKa JIEKIJMIOHHOTO 4 o maboparopHoii pabore
Marepuasa
OdopMeHre OTUETOB T10 4

naboparopHbIM paboTam
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Utoro 10
6 UncneHHoe ITogroroBka K 2 I1K-3, Ornpoc Ha 3aHATUSIX,
WHTErpupoBaHue U MPaKTUYECKUM 3aHSATUSIM, [TK-6 KoHcriekT
IuddepeHIMpOBaHKe ceMUHapaMm CaMOIIOZIrOTOBKH
[TpopaboTKa eKIIMOHHOTO 2
Marepuasa
Ntoro 4
7 UnceHHbIe METO/IbI IToaroroBka K I1K-3, Onpoc Ha 3aHATHSIX,
perueHus 3agaun Kowm MPAKTUYEeCKUM 3aHATUAIM, [TK-6 Koncriekr
J7ist 0OBIKHOBEHHBIX ceMHHapam CaMOMO/TrOTOBKH
u HLIAAJ/IbHBIX
Anddepe uan ITpopaboTKa JeKIIMOHHOTO 2
YPABHEHUH Marepuasa
HToro 4
8 UncneHHbIe METO/bI ITogroroBka K IK-3, Ornpoc Ha 3aHATUSIX,
pelleHusi TPaHUYHbIX MpaKTAYe CKUM 3aHSATUSIM, [TK-6 Koncnekr
3a/a4 ceMHHapam CaMonoAroToBky, Otuet
1 TOPHOM T
ITpopaboTKa JIeKIMOHHOTO 2 0 naGoparopHoii pabore
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 8
9 Metopn! ontiumu3auym | [TogroroBka K IK-3, Ornpoc Ha 3aHATUSIX,
MpaKTU4Ye CKUM 3aHATUSM, [TIK-6 Koncriekr
CceMUHapam CaMOIIOATOTOBKU
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
HToro 4
Wtoro 3a cemecTp 56
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 92

LN WD =

el el el el e
AUl WN - O

9.1. Boripochl Ha MPoOpadoTKY JIEKIIHOHHOT0 MaTepuasia

Pa3HocTHast anmpokcUMariysi NpOr3BOJHbBIX.
UucneHHOe UHTErPUPOBaHKE.

dopMysia IpsIMOYTO/IbHUKOB.

dopmyna Tpanewuii.

®opmyna CUMIICOHA.

MeTo/bl OT/ie/IeHHsI KOPHEeM.

MeTog, AuxoTOMUM.

MeTog penakcanum.

Metop HeroToHa.

. Metop, cekyiux.

. MeTtop SIko6wu.

. Metop 3eiinens.

. T'ubpuHbIe METOBI.

. OmmbOKu OKpYT/IeHUsS] B UT€PALMOHHBIX MEeTOZAX.
. IlocTaHOBKa rpaHUYHOM 3a/auM.

. MeToz cTpe/b0Bbl.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

PasHOCTHBIN MeTO[.

[TocraHoBKa 3a7jau ONTUMU3ALIUN.

MeTozb! 6e3yC/I0BHOM ONTUMHU3ALIUH.
MeTo/ibl yC/IOBHOM ONTUMU3aLIMH.

[esb AUCLMITIMHEL U €8 coZleprKaHue.
[IpeameT JUCLIATIIVHBIL.

YcTpaHuMBble ¥ HeyCTpaHUMBIe [TOTPEeIIHOCTH.
TpeboBaHMS K BEIYMCTUTETHHBIM METOZAM.
[TpsiMble METO/BI PeIIeHHsT CUCTeM JIMHEMHBIX anrebpandecKuX ypaBHEHHM.
OObpaiijeHre MaTPULIBI.

Mertop I'aycca.

Metog LU-pasnoxeHus.

Metoj, IpPOrOHKM.

OLieHKY NOTPeLIHOCTel OKPYITIEHHS.
IIpencrasnenue u oKpyrieHue urces B DBM.
MexaH13Mbl HaKOTI/IEHUS TIOTPELITHOCTEN.
YMmeHbllIeHVe OrPelIHOCTe!.

NHuTteprionisuys GyHKIMA.

KanoHnueckuii MHOTOU/IEH.

MHorouseH Jlarpanxa.

MHorousnieH HeroToHa.

[pubnmkeHre paLOHaIBLHBIMU U TPUTOHOMETpHYUe CKUMHU (DYHKLUSIMHU.
CX0oAUMOCTb UHTEPIIOALMOHHOIO MpoLiecca.
VHTeprnionsuys criiaiiHaMu.

AmnrnpokcuMariysi yHKITUM.

MeTop, Jiinepa.

CumMmmeTpUuHas cxema.

Metogel Pynre-Kyrra.

10. Kypcoeas pa6ora

He npenycmotpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIe OLEeHKH /11 3/IeMEeHTOB KOHTPOJIsl

Tabsuria 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

o . MakcumManbHbIN
. MakcumasbHbIN MakcumasibHbIN
OneMeHTHI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ans 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 /1TabOpaTOPHOM 24 24 48
pabore
JK3aMeH 30
Hapacraroiym utorom 8 40 70 100
11.2. ITlepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/eH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOYKH OreHnka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% OT MakCcMMabHOW CyMMbI OasioB Ha gary KT 4
11

CornacoBaHa Ha noptane Ne 2545




Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3

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

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

WToroBast cymma 6asios,

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

9K3aMeH

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

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

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

3aUTeHO)

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

12.1. OcHoBHas 1uTeparypa

1. KommbloTepHOe MozenMpoBaHUe U TIPOeKTHpoBaHHe: YuebHoe mocobue / CamvkaeB FO. P. -
2012. 94 c. [OnekTpoHHbIH pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2548, cBo6oAHBIH.

2. OCHOBBI aBTOMaTH3MPOBAHHOTO MPOEKTHPOBaHMs : yuebHUK J1s By30B / E.M. KyznpsiBres. —
M. : Akagemusi, 2011. — 304 c. — ISBN 978-5-7695-6004-0 (Hanuurie B 6ubmoteke TYCYP - 10 3k3.)

3. UwucnenHele MeTozibl : YuebHOe mocobue ans Bry3oB / B. @. dopmanes, [1.JI. PeBU3HUKOB,
pea. : A.W. KubsyH. — 2-e u3f., ucrp. u gomn. — M. : ®usmaraut, 2006. — 398 c. ISBN 5-06-004020-8
(Hamuue B 6ubmoreke TYCYP - 20 3k3.)

12.2. lono/siHMTe/IbHAA JIMTepaTypa

1. MogenvpoBaHre KOMIIOHEHTOB W 3/IEMEHTOB MHTerpasbHbix cxeMm / IletpoB M.H., T'ynkos
I'B. — M.: U3a-Bo «JIaHb», 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hanmmure B 6ubmuoreke TYCYP - 30
9K3.)

2. YucieHHble MeTOZbI B MPUMepax W 3ajjauax : YuebHoe rocobue zyis BTy3o0B / B.U. Kupees,
A.B. TlaHTeneeB. — 2-e u3A., crepeoTunl. — M.: Bbicmas mikona, 2006. — 479 c. — (IIpuknagHas
MaTeMaTtHrKa /7151 BTy30B). — ISBN 5-06-004763-6 (Hanuuue B 6ubmoteke TYCYP - 20 3K3.)

3. OCHOBBI UHC/IEHHBIX METOZOB : YueOHWK A By3oB / B.M. BepxOunkuii. — M.: Bricias
mkosa, 2002. — 848 c. ISBN 5-06-004020-8 (Hamuuue B 6ubnroteke TYCYP - 16 3k3.)

4., MaluvHHble MeTOAbl aHaju3a W TMPOeKTUPOBaHUS 3JMEeKTPOHHbIX cxem : / WM. Bnax, K.
Cunrxan, niep.: A.®. O6weaxos, H.H. Ypganos, B.M. [lemuzoB, pex. nep. A.A. Typkuna. — M. : Paguo 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. — CII6.: BXB-ITetepOypr, 2005. —
457 c. ISBN 5-94157-289-1 (Hanuuue B 6ubmioteke TYCYP - 31 3k3.)

12.3. YueOHo-MeTOfHUECKOE MTOCOOHe ¥ MporpaMMHoe obecreueHue

1. KommbroTepHOe MOJenMpOBaHWe U TMPOEKTHPOBAaHHWEe 3TeKTPOHHBIX MPUOOPOB M YCTPOUCTB:
MeToauyeckue yKa3aHUsl K rpakthueckuM 3aHsaTusiM / CanukaeB FO. P. - 2012, 16 c. [Dy1eKTpOHHBIM
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2848, cBo6oHBI#.

2. KommbloTepHOe MoOfe/nvMpoBaHMe U TIPOEKTHPOBaHHWE ONTUUeCKUX cucTeM: MeTtonuueckre
yKasaHusi 1o camocTosTesnibHOM pabote / [llanzgapos E. C. - 2012. 13 c. [OnekTpoHHBIi pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/2594, cBo60gHBIMA.

3. KowmmbroTepHoe MopenvpoBaHue W TMpoeKTHpoBaHue. JlabopaTopHblii mpakTukym. Yacts 1:
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Metoauueckre yka3aHusi K jgaboparopHbiM paboram / CamukaeB FO. P. - 2012. 39 c. [OneKTpoHHbBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2547, cBo60HBIM.

12.4. Ba3bl AaHHBIX, TH()OPMAI[HOHHO CMIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OG6pasoBarensHbiii moptan TYCYP
2. Bubmoreka TYCYP

13. Marepua/nibHO-TeXHUYECKoe ofecrnedyeHne JUCHHUITHHBI
KomristoTepHbIfi  Kacc, o0opynoBaHHBIM KOMIbIOTepaMyd Kiacca Pentium II u  Bbiie,
BK/TFOUEHHBIY B ceTh Internet.
MeToaMiuecKrie pyKOBOZICTBA 110 BCeM J1ab0paTOPHBIM 3aHATUSM, YKa3aHHBIM B IIpOrpaMMe.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B IIPUJIOKeHUH 1.

15. MeToanueckue peKOMeH/aL|H M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHauu.
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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 OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
[Tpoduns: KBaHTOBasi U oNTHYECKAs 3/IEKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2014 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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

TeXHUYEeCKYI0 JOKYMeHTalu0, 0hOpMIISTh
3aKOHUEHHbIe NTPOEKTHO-KOHCTPYKTOPCKUe

paboThI

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

obecrieueHust 1711 pereHus 3aau
MO/Ie[TMPOBAHUS U TIPOEKTHPOBAHUSI;
CylecTBytolre (opMbI TIpeJCTaBIeHuUs
MaTepuasioB B BU/le HAYUHBIX OTYETOB,

My OJTUKAIViA, TIpe3eHTaI1ii; HOPMaTUBHbIE
nokyMeHTbI U ['OCTHhl,
pernaMeHTHpYyoLue odopmieHre
TPOEKTHOM U TEXHWUEeCKOM I0KyMeHTaLlu;
[omkeH yMeTh pelllaTh 3a/laui, CBSIi3aHHbIE
C aHa/IM30M TeXHUYeCKUX 00beKTOB;
TIpe/[CTaB/ISITh MaTepyasbl B BU/ie HAYUHBIX
OTYeTOB, MyOJTUKAL[|H, Mpe3eHTal1i;
IPaMOTHO MCII0/Ib30BaTh BCE BO3MOXXHOCTU
MepCOHaIbHOTO KOMITbIOTEpPA AJ1s
COCTaBJIeHUs IPOEKTHOU U TeXHUYe CKOU
JIOKyMeHTaL[1y;

[o/mKkeH BNa/ieTh YUC/IeHHBIMA MeTOAAMU
pellieHus 3a/iau JIMHeHHOU anreOpbl U
3a/lau MaTeMaTuueCcKou PU3MKH; HaBbIKaMU1
paboThI C KOMITBIOTEPOM, KakK CPeiCTBOM
pelleHusI 3a/iay, CBSI3aHHbBIX C aHAJTM30M
TeXHUUeCKUX 00BHeKTOB; HaBbIKAMU
aHaJiM3a ¥ CUCTeMaTU3alliu pe3y/bTaToB
HCC/IeIOBaHUM; HaBbIKaMU 0(OpM/IeHUS
TIPOEKTHO-KOHCTPYKTOPCKUX PaboT;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHUBAHUS 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 YMmeTb Bnagets
KpPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
yPOBeHb) Y TeopeTHue CKUMH NpPaKTUUeCKUX YMEHUM, | IPOBOAUT OLIEHKY,
3HaHUSIMM B TIpe/ieiax TpeOyeMbIX /ISl Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHNH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a

CornacoBaHa Ha noptane Ne 2545

15



YPOBEHb) TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/ieiax
r3yuaemoii obsactu

MpaKTUueCKUX yMeHHWH,
TpeOyeMbIX /JIs pelleHust
orpeie/ieHHBIX MpobieM B
obs1acTv UccieOBaHuUs

3aBepllieHue 3a/lau B
WCCJIe/IOBAHUH,
TIPHUCITOCab/IBaeT CBOe
TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU
0 (TIoporoBbIi 00IIMMU 3HAHUSIMU
YPOBEHb)

O6nagaeT 0CHOBHBIMHA
YMEHUSIMH, TPeOyeMbIMU
IS BBITIOJTHEHHS TTPOCThIX
3ajay

PaboraeT npu nipsiMomM
HaOJ/TFOIeHUH

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuus I1K-3

[IK-3: TrOTOBHOCTHIO aHAJMU3UPOBATh

U CHUCTeMaTU3UpOBaThb pe3y/bTaThbl

TIPe/ICTaB/ISITh MaTepUasbl B BU/le HAYYHBIX OTYETOB, MyO/IUKAIViA, TIPe3eHTal M.
st hbopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLeHWBAHUS

TIpe/ICTaB/IeHbI B Tabuiie 3.

Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

HCCIIeIOBaHUH,

anreOpbI ¥ 33724
MaTemMaThueCcKol (hU3uKH,
CylecTBytolre (GopmMbl

MeTO/IOB, TIPe/|CTaBUTh
MaTepuasbl B BUZE
HayUYHbIX OTUETOB,

anreOpbI U 33724

CocraB 3HaTb Y™meTb Bnagets
CopepxkaHue UKCJIeHHbIe MeTO/bI peanr3oBaTh Ha DBM YHCJIeHHBIMU MeTOZaMU
3TaroB pellieHus 3a/jau TMHeHHOM | a/irOPUTMbI UWC/IeHHBIX pelleHus 3aJjau TMHeHOM

MareMaThUueCKon (PU3nKH,

HaBbIKdaMH aHa4J/IM34d U

MIpaKTUUeCKUe 3aHSTHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;

* VHTepakTUBHbIE

MIpaKTUUeCKUe 3aHSTHUS;
* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;

* JHTepaKkTUBHbIE

Tipe/|CTaB/IeHUs myO/IMKaLui, CcUCTeMaru3aLnuu
MarepuasioB B BUjie Tpe3eHTaLumi pe3y/bTaToB
Hay4HbIX OTUETOB, YCCIIe/lOBaHUN
MyO/IMKaLHi,
Tripe3eHTalui

Buibl 3aHsTHI * lHTepakTUBHBIE * NHTrepakTuBHbIE * lHTepakTUBHEBIE

MPpakKTUUYeCKHeE 3dHATHA,

* VIHTepakTUBHbIE

nabopaTopHbIe 3aHATHS;

* JlaboparopHbie

JIeKLIUY; JIeKLINY; 3aHATHS;

* [lpakTnueckue  [lpakTuueckue * CamocTrosiTe/bHas

3QHATHS; 3QHSATHSA; paborta;

* JlaboparopHbie * JlabGopaTtopHble

3aHATUS; 3aHATHS;

* Jlekuuuy; * Jlekumu;

* CamocTrodTenbHas * (CamocrosiTe/ibHast

pabora; pabora;

¢ [logroroBka K * TloaroToBKa K

5K3aMeHy; 9K3aMeHy;
Wcnons3yemblie * OtyeT no * Ortuer no * Otyet no
CpezcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoi pabore;
OLleHUBaHUA * Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUSX; * OK3aMe€H;

* KoHcriekT * KoHcnekr

CaMOTOJTOTOBKHY; CaMOTMO/ATOTOBKY;

e OK3aMeH; * ODK3aMeH;
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@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumie 4.
Tabsmuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets
OrmuHo * crioco0eH MpaBUIBHO | * criocobeH * crocobeH

(BBICOKMI YPOBEHb)

TIOSICHUTD CYTh
YKMCJIEHHOTO MEeTO/Ia, ero
OrpaHUYeHUs U
0COOeHHOCTH
peanuv3aluy Ha OBM,;

* 3HaeT, KaKkyt ¢popMmy
Tipe/iCTaB/IeHuUs
pe3y/bTaToB
WCC/IeZIOBaHUS BHIOpATh,
KaKMMU HOPMaTUBHBIMU
JIOKyMeHTaMH WU/H
I'OCTamu nosib30BaThCsA
1ipu opopmIeHUH;

TIPe/ICTaBISTh
Marepuasbl B BUe
HayUYHbBIX OTUETOB,
myO/IMKaLi,
ripe3eHTaLui, C MOJIHbIM
cobmroneHreM
COOTBETCTBYIOIIUX HOPM,
nipaBua u 'OCToB;

* crmocobeH MpaBUIbLHO
CaMOCTOSITe/IbHO
COCTaBUTh aJITOPUTM U
TEKCT MPOTrpaMMbl,
peanu3yoniei
YKC/IEHHBIA METO[,

CaMOCTOSITe/IHO
MOCTPOUTH CXEMY
BBIUMC/TUTETEHOTO
9KCTIepYMeHTa, BbIOpaTh
Hanbornee 3¢ eKTUBHbIE
YKC/IeHHbIe MeTO/IbI U
KOPPEeKTHO UX
peay3oBaTh Ha OBM, a
Takxe 3¢ eKTUBHO
HCTIO/b30BaTh TOTOBbIE
MpOrpaMMHBIe Cpe/iCTBa
JUTSI peLlieHus 3aJjaui;

* B IIO/THOU Mepe
B/IaJleeT HaBbIKaMH

CYTb UHCJIEHHOTO METO/a;
* 3HaeT, KaKkyto ¢popMmy
Tipe/iCTaB/IeHuUs
pe3y/bTaToB
WCC/IeJOBaHUs BLIOpATH ;

OT/IaIUTh MPOrPaMMy U aHa/m3a u
BBISIBUTH cucTeMaTru3aLuu
JKCILTyaTaliOHHbIe pe3yJIbTaToB
OrpaHHUYeHUs; WCCrIe;OBaHNN;
Xoporo (6a30Belii | * criocobeH ¢ * crocobeH * crocobeH
YPOBEHb) He3HauUTeIbHbIMU He3HauuTe/IbHbIMU CaMOCTOSITeJIEHO
oIIMOKaMU MOSICHUTh HeZloueTaMu TIOCTPOUTH CXeMY
CyTb YHUC/I€HHOTO METO/a, | CaMOCTOSITe/IbHO BBIUHMC/IUTE/IBHOTO
€ro OrpaHuYeHust U COCTaBUTh aJITOPUTM U 9KCIIepUMeHTa, BbIOpaTh
0CcobeHHOCTH TeKCT [POrpaMMBbl, rpyemsieMble YMC/IeHHbIe
peanu3auuu Ha OBM; peanusymoliei MeTOJbI U KOPPEKTHO UX
* 3HaeT, Kakyw hopMy YKCJIEHHBIA METOZ, U peanu3oBaTthk Ha OBM, a
Tpe/ICTaB/IeHUs OT/Ia/IUTh [POTPaMMYy;; Tak)Xe UCI0/Ib30BaTh
pe3y/ibTaToB * criocobeH TOTOBbBIE TIPOTPAMMHbIE
WCC/IeJOBAHUS BLIOpATh U | TIPEJCTaB/ISTh CpeacTBa [J1sd peleHus
KaKMMHU HOPMAaTHBHBLIMH MaTrepuaisbl B BUJie 3a/1a4uu;
JIOKyMeHTaM¥ WA Hay4HbIX OTUETOB, * XOpOLLO BrajeeT
'OCTamu nonb30BaThCs | MyOIMKALIUM, HaBBIKAMU aHa/In3a u
1ipu opopmieHUH; Tripe3eHTaLui, C crcTeMaTH3aLuu
XOpOILIUM COOMIOIeHNeM | pe3y/IbTaToB
COOTBETCTBYIOLIUX HOPM, | MCCJ/IeOBaHUM;
nipasui u ['OCToB;
YIoBNIeTBOPUTEIBH | ¢ Cr1IocobeH ¢ * criocobeH * B IIpUeM/IEMOM
0 (IIOpOroBeIi He3HauMTe/IbHbIMI TIpeiCTaB/IATh CTeTeHH BIajieeT
YPOBEHb) oIIMOKaMU MOSICHUTh MaTepuassl B BUze HaBbIKaAMM aHa/Iu3a 1

HAyYHBIX OTUETOB,
Ty O/IMKarLi,
TIpe3eHTaLul;

* criocobeH ¢
He3HAUMTe/TbHBIMU
HeJjoueTaMu
CaMOCTOSTE/TEHO
COCTaBUTh aJITOPUTM U

CHCTeMaTHU3aL|x
pe3ysibTaToB
HCCJie/JOBaHUM;

* criocobeH
CaMOCTOSITE/TEHO
MOCTPOUTH CXEMY
BBIYHC/TUTE/IEHOTO
JKCIIepUMeHTa, BbIOpaTh
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TEKCT TPOrpaMMBbl,
peanusyoniei
YHC/IeHHBIA METO/I;

MpremM/IeMble YUCTIEHHbIe
MeTO/ibl U peajn30BaTh
ux Ha OBM c
He3HauuTe/TbHOMbI
HeloueTaMH, a TaKxke
MCII0/Tb30BaTh I'OTOBLIE
MpOorpamMMHbIe CpefiCTBa
JUJIsL peLleHuys 3a/jauu;

Tabuia 5 — Ortarbl

2.2 Komnerennus ITK-6

[TK-6: criocoGHOCTBIO pa3pabaThiBaTh MPOEKTHYIO M TEXHUUECKYIO JOKYMEHTAL[|I0, OpOpMIISITh
3aKOHYeHHbIe TIPOEKTHO-KOHCTPYKTOPCKKe paboThI.

st hopMUpOBaHKS KOMIIETEHIIMH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. JTaribl HOpMUPOBaHHUs
KOMITETEHLIUH, TIpUMeHsieMble [jIi 3TOTO BUZBLI 3aHATHA WM WCIONb3yeMble CPeACTBAa OLleHHUBaHWUs
Tpe/iCTaB/ieHbI B Tabsurie 5.
OPMHPOBaHHsI KOMITETEHIIUH 1 MCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

MPOrpaMMHOTO
obecrieueHust 1/1st
pellieHus 3a7au
MO/Ie/TUPOBAHUS U
MPOEKTUPOBAHUS;
HOpMaTUBHbIE JOKYMEHTbI
u I'OCTs,
perJiaMeHTUPYHoIIHe
odopM/ieHHe TIPOEKTHOM U
TeXHUYe CKOU
JIOKyMeHTalu1

TeXHUYeCKUX 00BeKTOB;
rPaMOTHO UCTIO/b30BaTh
BCE BO3MOYKHOCTH
repCoHaIbHOTO
KOMITbIOTEpa JI7Ist
COCTaBJIeHUs] IPOEKTHOU 1
TeXHUYe CKOU
JIOyMeHTalu1

CocraB 3HaTb YmeTb Bnanets
CopepxaHue a/ITOPUTMBI, TIOJIOXKEHHbIE | pellaTh 3a/jauH, HaBbIKaMH pabOThI C
3TaroB B OCHOBY UCII0J/Ib3YeMOIr'0 | CBSI3aHHbIE C aHA/IM30M KOMITbIOTEPOM, KaK

CPeJICTBOM peLIeHHsI
3a/1au, CBSI3aHHBIX C
aHAJIN30M TeXHUYeCKUX
00BEKTOB; HaBbIKAMHU
odopM/IeHHs TIPOEKTHO-
KOHCTPYKTOPCKHX paboT

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHSI;

* VHTepaKkTHUBHbIE

* NHTepakTuBHbIE
TIpaKTUYeCKUe 3aHATHS;
* IHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;

* lIHTepakTUBHbIE

* lHTepakTuUBHBIE
MpaKTUUeCcKue 3aHsTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie

¢ KoHcriekT
CaMOITIOATOTOBKHU;
e OK3aMeH;

* KoHcriekT
CaMOTIO/ITOTOBKU;
* DK3aMeH;

JIeKLIUY; JIeKLIUY; 3aHATHS;
* [lpakTnueckue * [lpakTuueckue * CamocTrosiTe/bHas
3QHSATHS; 3QHSATHSA; paborta;

* JlaboparopHbie * JlabopaTtopHble
3aHATUS; 3aHATHS;

* Jlekuuy; * Jlekuuy;

* CamocTrodTebHas * CamocrosiTe/ibHast
pabora; pabora;

* [logroroBka K * TloaroToBKa K
5K3aMeHy; 9K3aMeHy;

Wcnons3yemblie * OtyeT no * Ortuet no * Otyet no

CpezcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;

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

dopMyIMpOBKa MoOKasaTeseld U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBeJleHa B
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Tabsure 6.

Ta6m/1ua 6 — ITokazarenu u KPHUTEPHUH OLIEHMBAHWA KOMIIETEHIMKM Ha 3TdlldX

OrpaHUYeHUs U
0CcobeHHOCTH
peanu3auuu Ha OBM;

* B IO/THOW Mepe 3HaeT
cofiep>KaHue
HOPMAaTHBHBIX
nokymeHToB U 'OCToB,
peryiaMeHTUPYHOLIUX
odopmsieHre MPOeKTHOM
Y TEXHUUECKOM
JIOKyMeHTal[1H;

TeXHUYeCcKre 00LeKTHI,
CTPOUTDb MOJIENTN UX
OTMChIBAIOIIINE,
BBIOMpATh 3¢ PeKTUBHBIE
Cpe/iCTBa U METO/IbI
BBIYMCJ/IEHU, KOPDPEKTHO
WX peayM30BbIBaTh Ha
3BM wunu 3¢ eKkTuBHO
TI0/Tb30BaThCS yIKe
CyILleCTBYIOLUMU. ;

* criocobeH
CaMOCTOSITe/TEHO U
KOPPeKTHO 0(hopM/ISTh
TIPOEKTHYIO U
TeXHUYeCKYI0
JIOKYMEHTAIHIO C
romoieo OBM,
TIOJTHOCTBIO B
3JIEKTPOHHOM BU/Ie, eC/iv

CocraB 3HaTb YmeTb Bnagetb
OminuHo * crnocobeH MpaBWIBLHO | * CIIOCOOeH * crnocobeH
(BBICOKMI YPOBEHB) | TI0SCHUTH CYTh CaMOCTOSITe/IHO CaMOCTOSITe/TbHO CTPOUTD
anropuTMa, ero aHa/IM3UPOBaTh 3¢ QeKTrBHbIE

aJITOPUTMBI PeleHus
3a71au 110
MOZIeJTAPOBAHHUIO
TeXHUUECKUX 00BLEKTOB,
BbIOMpaTh Hanboee

3¢ QexTrBHBIE
YKC/IeHHbIe MeTO/IbI,
KOPPEeKTHO UX
pean30BbIBaTh Ha OBM,
3¢ peKTUBHO
T0/Tb30BaThCS yKe
CyILIeCTBYHOLMU
anrapaTHbIMU U
MIPOrPaMMHBIMU
CpeACTBaMH.;

* crnocobeH
CaMOCTOSITEe/ILHO U B
rpyTire KOppeKTHO
0(OpM/ISITH TIPOEKTHO-

YPOBEHb)

He3HAUUTEeTbHBIMU
OLIMOKAMHM MOSICHUTD
CyTb aJirOpUTMa, ero
orpaHuYeHwUs;

* B OCHOBHOM 3HaeT
cojiep>KaHue
HOPMAaTUBHBIX
nokymeHToB U 'OCToB,
peryiaMeHTUPYHOIINX
odopMeHre POeKTHOM
U TeXHUYEe CKOM
JIOKyMeHTal[1u;

CaMOCTOSITEJTEHO WU B
KOMaH/le aHa/TM3UPOBATh
TeXHUYeCKHe 00LeKTHI,
CTPOUTH MOJIeNA UX
OIUCHIBAIOIIINE,
BbIOMpAThH MpreMjieMble
Cpe/iCTBa U METO/IbI
BbIUMCJ/IEHU, KOPDPEKTHO
peasTM30BbIBaTh UX Ha
OBM unu 3¢ peKTHBHO
TI0/Tb30BaThCsl yIKe

CyILle CTBYIOL[UMHU. ;

* criocobeH
CaMOCTOSITe/IbHO U
KOPPeKTHO 0(hopM/ISTh
TIPOEKTHYIO U

TeXHUYE CKYIO
JOKYMEHTALHIO C
romolso OBM;

TpebyeTcs; KOHCTPYKTOpPCKHe
paboThI;
Xoporuo (6a30Belii | * criocobeH ¢ * criocobeH * crocobeH

CaMOCTOSITe/THO WU B
rpyTie CTPOUTh
TIpYeMJ/IeEMbIe a/TTOPUTMBI
pelLleHUs 3aJay 110
MOZIe/TAPOBAHUIO
TeXHUYeCKUX 00LEeKTOB,
BbIOMPATh MPUEMJ/IEMbIE
YKC/IeHHbIe MeTO/IbI,
KOPPEKTHO WX
pean30BbIBaTh Ha OBM,
3¢ peKTUBHO
T0/Tb30BaThCS yKe
CYIIIeCTBYIOIIUMHU
arrapaTHbIMU U
MIPOrPaMMHBIMU
CpeACTBaMM.;

* criocobeH
CaMOCTOSITeJILHO U B
rpyrre ohopMATh
TIPOEKTHO-
KOHCTPYKTOPCKHE
paboThI €
He3HauuTe/TbHbIMHU
He/loueTaMu;
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YIoBNIeTBOPUTENIBH | ¢ CrI0CO0eH ¢ * criocobeH * crocobeH XOTs ObI B
0 (1oporoBbIv He3HauuTeTbHbIMU CaMOCTOSITe/IbHO KOMaH/e U C
YPOBEHb) OLITMOKaMHU MOSICHUTD 0OpMJIATE TIPOEKTHYIO U | He3HauuTe/TbHbIMU
CyTb aJITOPUTMa; TeXHUYeCKYH0 HeZloueTaMy 0OPMIJISITh
* B MMUHUMAJIbHO- JIOKyMeHTaL[1I0 C MPOEKTHO-
HeoOX0JUMOM CTereH! nomolinso 3BM, ¢ KOHCTPYKTOPCKUe
3HaeT Cojiep>KaHue HE3HAUYUTE/IbHBIMU pa6OTLI;
HOPMAaTUBHBIX HeJloueTamu; * crnocobeH X0Ts ObI B
nokymeHToB U 'OCToB, * crmocobeH XOTs ObI B KOMaH7zie CTPOUTH
periaMeHTUPYIOLUX KOMaH/le aHa/IM3UpoBaTh | IpHeMJIeMble aJlrfOPUTMBbI
oopmsieHre IPOEKTHOW | TeXHUYeCKHe 0ObeKThI, pelieHust 3a7au 1o
Y TEXHUUEeCKOM CTPOUTb MOJIe/I UX MO/le/TUPOBaHUI0
JIOKyMeHTal[1u; OMUCHIBAOIIIHE, TeXHUUECKUX 00BHEKTOB,
BbIOMpATh MpYieM/ieMble | BBIOMpATh TIpHeMIeMble
CpeJiCTBa U MeTO/IbI YyKMCIeHHbIe MeTO/IbI, C
BBIUMC/IEHUH, C He3HauuTe/IbHbIMU
He3HauuTeTbHbIMU HeJjoueTaMu UX
HeJloueTamMmu Ux peanu3oBbiBaTh Ha DBM,
peanu30BbIBaTh HAa OBM | 10/1b30BaThCA yKe
WU TI0/Tb30BaThCs yKe CyLLeCTBYOLLIUMHA
CYLL[e CTBYIOLLIMHU. arnrmnapaTHbIMU U
MPOrpaMMHBIMU
Cpe/iCTBaMU.;

3 Tunosble KOHTPO/IbHBIE 3a/JaHUSA
[ peanvi3aliiu BhIllIeTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBble KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeoOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMEHHH, HaBBIKOB W (W/IH) OIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOMOATOTOBKY

— Ilens gucuunauHel U eé cogeprkanve. IIpeamer UCLUIIIMHBL. YCTpaHUMbIe U HEyCTpaHUMble
norpetHOCTH. TpeGoBaHUSI K BBIUMCAUTENBHBIM MeTofaM. OLIeHKM TOTPeIHOCTed OKPYIJIeHMUS.
[IpencraBnenve u okpyrieHue uncesn B OBM. MexaHr3Mbl HaKOMJ/IeHUS] TIOTPELIHOCTEH. YMeHbLIeHHe
rorpemrHocTei. Metonbl otaeneHus KopHer. Meton guxotomuu. Metog, penakcauyu. Metog HeroToHa.
Metog cekymux. Meton fkoou. Meton 3efisens. I'mOpugHble MeToabl. OIIMOKW OKPYIVIEHUS B
UTepaLMOHHbIX MeToax. [IpsMble MeTo/bl pelieHHs CUCTeM JIMHEeHHbIX anreOpanuecKuX ypaBHEHHH.
Ob6pamienre Marpuiibl. Meton T[aycca. Meton LU-pasnokeHusi. MeTop TpOroHKW. VIHTepronsius
¢yukimii. KaHonuueckuii MHorousieH. MHorouneH Jlarpawka. MHorousneH HbtotoHa. [Tpubmkenue
palMOHaNbHBIMA U TPUTOHOMETPUUECKUMU (PYHKUMAMUA. CXOAMMOCTb WHTEPHOSLIMOHHOIO Ipoliecca.
VHTepnionsuus criaiiHamMy. AnmnpokcuManus QyHkumid. Metog, Oiinepa. CuMMeTpryHas cxeMa. MeTozbl
Pynre-Kyrra. [TocTaHoBKa rpaHuuHOM 3afaun. MeToz cTpenbObl. PazHocTHBIN MeToz. [TocTaHOBKa 3aziau
onTUMuU3ayy. MeTtozbl 6e3yC/I0BHOM ONTUMHU3ali. MeTo/bl YC/IOBHOW ONTUMHU3aLHH.

3.2 Tembl 0OIPOCOB Ha 3aHATHUAX

— Mertoab! otaenenust kKopHed. Metog auxoromun. Metop penakcauyu. Metog Hetotona. MeTog,
cekymx. Meton Ako6u. Metop, 3eiinens. ['ubpugHbie Metopl. OMIMOKM OKPYT/IEHUS] B UTepaljMOHHbBIX
MeTo/ax.

— IlpsiMble MeTOABI pellleHUs CHUCTeM JIMHEeWHBIX anreOpandeckux ypaBHeHuit. OOpaiieHue
Marpuubl. Metoz ["aycca. Meton LU-pa3snokenusi. MeTog, TIpOrOHKM.

— KaHoHuueckuii MHorousieH. MHorouneH Jlarpawka. MHorouneH HetotoHa. IIpubmmkeHue
paloOHaNbHBIMU Y TPUTOHOMETpHUYeCKUMH (yHKIMsIMU. CXOAMMOCTb WHTEPIIOSALIMOHHOIO TpoLecca.
WHTeprioniAlys crijlaiHaMy. ATITIPOKCUMAIs (PyHKLIWH.

— PasHocCTHag anmpokcuMarusl IpOu3BOAHBIX. UuMc/ieHHOe UHTerpupoBaHue. @Popmyra
npsiMoyroibHUKoB. dopmysa Tpaneruii. @opmyna CUMIICOHA.
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— TlocranoBka 3ajaun. Metoj, Oiisepa. CumMeTpruHasi cxeMa. MeTozbl PyHre-KyTTa.
[TocTaHOBKa rpaHUYHOM 3a7aurl. MeToy, cTpesibObl. Pa3HOCTHBIN METO/I.
MeTo/ipl 6e3yC/TIOBHOM onTUMH3aI[ii. MeTo/bl YC/IOBHOM ONTHMU3AIIHH.

3.3 Dk3aMeHaLIOHHbIE BOIPOCHI

— PasHOCTHasg anmnpokcumanusi TMpOM3BOAHBIX. YuWCaeHHOe UHTerpupoBaHue. @Popmysa
npsaMoyronbHUKOB. dopmysna tpanermit. @opmyna CumricoHa. Metozb! oTzeneHuss KopHed. Metog,
quxoromuud. Metos penakcaid. Metog HeiotoHa. Metoa cekymmx. Metog Akobu. Meton 3eiigerns.
I'ubpumHbie MeTobl. OMIMOKY OKPYT/IEHUS B UTEPAI[MOHHBIX MeTofiax. [TocTaHOBKa rpaHUYHOM 3a/jauu.
Metog, ctpesnbObl. PasHocTHbI MeToz. IlocTaHoBKa 3aau omnTUMHU3alui. MeTogbsl Ge3ycroBHOM
onTUMM3alMd. MeToApl YCI0BHOM onTtuMu3anud. Llens aucuumnivHel U eé copepkanue. Ilpeamer
JUCLIMTUIMHBL. YCTpaHUMbIe Y HeyCTPaHHUMbIe TIOTpelHOCTH. TpeboBaHUs K BBIUMCIUTETHHBIM MeTO/aM.
[TpsiMble MeTOJbI pEIIeHUs] CUCTEM JIMHEMHBIX ajreOpanuecKux ypaBHeHuid. OOpallleHue MaTpHIIbl.
Metop T'aycca. Meton LU-pa3noxenus. Metos nporoHku. OILjeHKU TOTPelIHOCTe OKpPYITIeHUsI.
[IpencraBnenre u okpyrieHve yncen B DBM. MexaHu3Mbl HaKOIMJIeHHsI TIOTPELIHOCTEN. YMeHbIlIeHUe
norpewiHocTel. WHrepnonsaums @QyHKuyd. KaHoHMueckuii MHorouneH. MHorouneH Jlarpanska.
MHorouwteH HetotoHa. [IpubmkeHHWe palMOHATBHBIMM W TPUTOHOMETPUUYECKUMU  (DYHKI[USIMH.
CX0IMMOCTh WMHTEPHOJIALIMOHHOTO mporecca. VHTeprionisiys crylaiHaMu. ATIPOKCUMAaLus (yHKLUH.
Mertop Duinepa. CumMeTtpuuHas cxeMa. Metozs! PyHre-Kytra.

3.4 Tembl 1a00paTOpHBIX padoT
— MerTogpl pelieHUst HeJTMHEHHBIX areOpanyecKux ypaBHEHUM
— Mertogpl pelieHUs: CUCTEM JIMHEWHBIX anreOpanuecKuX ypaBHEHUH
— UVHTepnonALus U annpokcuManys QyHKIMN, CpaBHEHWe MEeTO/|0B U UX peanu3aliysi Ha OBM.
— Mertozp! pellieHysi FPaHUYHBIX 337la4 M UX peanu3anys Ha OBM.

4 MeTtopnueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/au 00yueHUs] UCTIONb3YIOTCS CIEAYIOIIHe
MarepuaIbl:
— MeTOAUYeCKHWe MaTepuasbl, OMNpeesIoIIe TMPOIeypbl OLIEHUBAHUS 3HAHWH, YMEHWH,
HAaBBIKOB M (WIM) ONbITa [eATeJbHOCTH, XapaKTepU3YIOIIUX 3Tamnbl (OP-MUPOBaHUS KOMITETEHIHH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa

1. KomrmbloTepHOe MOfeNMpOBaHUE U TIPOEKTHpOBaHHe: YueOHoe mocobue / CamukaeB FO. P. -
2012. 94 c. [OnexTpoHHbIi pecypc] - Pexxum foctyma: http://edu.tusur.ru/publications/2548, cBoOOAHBIH.

2. OcCHOBBI aBTOMaTM3MPOBAaHHOTO MPOEKTUPOBaHUs : yueOHUK A/s1 By3oB / E.M. KyznpsiBues. —
M. : Akazgemus, 2011. — 304 c. — ISBN 978-5-7695-6004-0 (Hamune B 6ubmoreke TYCYP - 10 3k3.)

3. UwucneHHble MeToAbl : YueOHOe mocobue s Bry3oB / B. @. dopmanes, [1.J1. PeBU3HUKOB,
pez. : A.W. KubsyH. — 2-e uzg., ucrp. u jgorn. — M. : ®usmarnut, 2006. — 398 c. ISBN 5-06-004020-8
(Hanmuuue B 6ubmuoTeke TYCYP - 20 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa

1. MogenupoBaHye KOMIIOHEHTOB U 3j71eMeHTOB UHTerpaiabHbIX cxem / IletpoB M.H., I'yaxos
I'B. — M.: U3a-Bo «JlaHb», 2011. — 464 c. ISBN 978-5-8114-1075-0 (Hamuue B 6ubmmoreke TYCYP - 30
9K3.)

2. UwucieHHble METOZABI B TIpUMepax U 3afiauax : YueOHoe rocobue ajisi BTy30B / B.U. Kupees,
A.B. IlanrteneeB. — 2-e u3p., crepeotun. — M.: Beicmas mkona, 2006. — 479 c. — (IIpuknagHas
MaTeMaTHKa Jisi BTy30B). — ISBN 5-06-004763-6 (Hamuuue B 6ubmoreke TYCYP - 20 3k3.)

3. OcCHOBBI YMC/TEHHBIX METOZIOB : YueOHMK Asisi By30B / B.M. BepxOuukuii. — M.: Bpicmas
mkosna, 2002. — 848 c. ISBN 5-06-004020-8 (Hamuuie B 6ubmioreke TYCYP - 16 3k3.)

4. MaiuHHble MeTOZbl aHaav3a U IMPOeKTUPOBaHUs 3/1eKTPOHHbIX cxeM : / M. Bumax, K.
Cunrxamn, niep.: A.®. O6wveakos, H.H. Ynanos, B.M. [lemuzos, pen. rep. A.A. Typkuna. — M. : Paauo u
cBs13b, 1988. — 560 c. ISBN 5-256-00054-3 (Hamuuue B oubmoTeke TYCYP - 28 3k3.)

5. Mathcad 12 ans crygenToB u uHykeHepoB / B.®. Oukos. — CII6.: BXB-ITetepbypr, 2005. —
457 c. ISBN 5-94157-289-1 (Hamuuue B 6ubmioreke TYCYP - 31 3K3.)
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4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOrpaMMHOe odecrieueHne

1. KowmribtoTepHOe Mo/ie/TMPOBaHKe U TIPOEKTUPOBaHHe 3/IeKTPOHHBIX MPUOOPOB U YCTPOMCTB:
MeTtoauueckre ykKasaHusi K TpakThuueckuM 3aHsatusMm / CanukaeB FO. P. - 2012. 16 c. [DneKTpoHHbIM
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2848, cBo60gHbIM.

2. KoMIbroTepHOe MOZeNIUpoBaHUe U TMPOeKTUpOBaHUEe OINTHYeCKUX CUcTeM: MeTtoguueckue
yKazaHus 1o caMocTositenibHOM pabote / [llanzapos E. C. - 2012. 13 c. [OnekTpoHHbIH pecypc] - Pexkum
nocryma: http://edu.tusur.ru/publications/2594, cBoGoAHBIH.

3. KommbioTepHOe MopenvpoBaHHe W TMPOeKTHpoBaHUe. JIabopaTopHbIil npakTukym. Yacts 1:
Metoauueckre yka3aHusi K jgaboparopHbiM paboram / CamukaeB FO. P. - 2012. 39 c. [OneKTpoHHbBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2547, cBo60HBIM.

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. OG6pasoBarensHbiii moptan TYCYP
2. Bubmoreka TYCYP
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