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
Cucrembl KOMNIBIOTEPHOro npoektuposanust POC

YpoBeHb 00pa30BaHus: BbICIIee 00pa30BaHUe - MarucTparypa

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.04.01 PaguorexHuka

HaripaBnenHocTs (po¢unb): CHCTeMbI M YCTPOHCTBA Iepejayn, mpueMa H 00paboTKH CHrHA/I0B
dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: P31, Kadeapa pajuo3/1eKTPOHUKH ¥ 3aUTHI HHGOPMaLU1

Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 30 30 yacoB
2 [IpakTryeckue 3aHATHA 16 16 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 KoHTponb camocTosTebHOM paboThl (KypCoBOit 8 8 4yacoB

TIPOEKT / KypcoBasi pabora)
5 Bcero ayauTOpHBIX 3aHSITUI 70 70 4acosB
6 CamocrosiTesibHasi paboTa 74 74 4acoB
7 Bcero (6e3 3k3ameHa) 144 144 YyacoB
8 ITogroroBka u cZjaya 5K3aMeHa 36 36 YacoB
9 OO6111ast TPYyZI0EMKOCTh 180 180 YacoB
5.0 5.0 3.E

KypcoBoe npoektupoBanue / Kypcosasi pabora: 3 cemecTp
OK3aMeH: 3 ceMeCTp
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JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH

(cnetmanbHocTH) 11.04.01 PaguorexHuka, yTBepkaeHHoro 2014-10-30 roaa,

yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne
Pa3paboTunku:
Mnapmmii HayuHbii coTpyHUK CKB
"CmeHa" Aprumes C. A.
ITpodeccop kad. P3N CemeHoB 3. B.

3aBenytomuii obecrieurBaroiieii Kag.
P3Nt 3apopuH A. C.

paccMOTpeHa U

Pabouasi mporpamMMa cormnacoBaHa ¢ GakynsreToM, MpoduIupyrolei 1 BbllycKarolel Kadegpamu

Harpap/ieHUsl MOAITOTOBKU (CIeLuaabHOCTH).

Hekan PT® [Torosa K. IO.
3aBe/lyIOLLUI BbITyCKarollei Kad.

P3Nt 3azopuH A. C.
OKCIIepThI:

[Tpodeccop kad. CBUuKP Mangens A. E.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
(hopMHpOBaHUe y CTYAEHTOB 3HAHWUIM U HAaBLIKOB, HEOOXOJUMBIX /ISl IPOEKTUPOBAHUS Pa3/IMUHBIX
paano3nekTpoHHbIX cpeAcTB (POC) ¢ mprMeHeHHEM KOMITBIOTEPHBIX CHUCTEM aBTOMAaTHM3WPOBAaHHOTO
nipoektupoBaHus (CAIIP), a Tak)ke MHTerpUPOBAaHHBIX CHUCTeM MoJenMpoBaHus U usMepenuii (Hardware
in the Loop).

1.2. 3agauM JUCIHUILIMHBI
— O0630p OCHOBHBIX pa3HOBUHOCTEH Moiesieli 37ieMeHTOB POC;
— V3yueHue MeTO/IOB CUMYJISILIUU 7IEKTPUUECKHUX LieTlel U CTPYKTYD;
— N3yueHue MeTONOB CMHTe3a M ONTUMU3AL[MU 3/IEKTPUUECKUX LieTeil U CTPYKTYP;
— OcBoeHMe pacueTHO-3KCIIepUMEHTA/IbHBIX METOZ0B MPOEKTUPOBAHUS;
— 3HAKOMCTBO C OCHOBHbIMU pas3HOBUAHOCTSIMA CAIIP u WHTerpMpoBaHHBIMU CUCTEMaMH
MO/Ie/TMPOBAaHUS U U3MEepeHUl;

2. MecTo pucomiuivHel B cTpyKrype OITIOII

HucuunuHa «CurctemMbl KoMiibroTepHoro npoektrpoBanus POC» (B1. ducumnauHel (MoAyan))
OTHOCHTCS K 0710Ky 1 (BapraTuBHast 4acTh).

[TpefmecTByOlMMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/bHble  3HAHUS,  SIBJISIIOTCS
clefyrolye AUCLUIVIMHBL: ABTOMaTU3UPOBaHHOE IIPOEKTUPOBaHMe aHTeHHBIX CUCTeM, MareMmaruyeckoe
MOJlelMpOBaHWe  paIMOTEXHUYECKMX  yYCTPOMCTB M cucteM, (CxeMOTeXHMKa  aHaJIOTOBBIX
PaJMO3/1eKTPOHHbIX  (YHKLMOHAMbHBIX YCTPOMCTB, Teopusi 3/€KTPOMarHUTHOW COBMECTUMOCTH
Pa/IM03/IeKTPOHHBIX CPEeACTB M CHUCTEM, YCTpPOWCTBAa TreHEpUpOBaHUsA M (HOPMHPOBaHHSI LM(PPOBBIX
CUT'HAJIOB.

[TocnepyromyMy JUCLATIVIMHAMU SIBJISTFOTCS: .

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

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

— OIIK-1 criocoGHOCTBIO TIOHMMaTb OCHOBHBIE TIPOOeMbl B CBOed mMpeaMeTHOH o6macTy,
BBIOMpATh METO/IbI ¥ CPEZACTBA UX PelleHus;

—  OIIK-3 crioco6HOCTBIO [IEMOHCTPHUPOBATh HABBIKK pPabOThI B KOJJIEKTUBE, TIOPOXKJATh HOBbIE
ujeu;

— OIIK-4 criocoOHOCTBIO CaMOCTOSITeNIbHO TIPHOOpeTaTh W WCIO0/Ib30BaTh B TPAKTHYeCKOM
JiesiTeTbHOCTH HOBBIe 3HAHUSI U YMeHUsI B CBOel TIpeIMeTHOM 00/1acTu;

— OIIK-5 rotoBHOCTbIO O(OPMJISATH, TPEACTaB/ATh, AOK/Ia[blBaTh W apryMeHTHPOBAaHHO
3alUIaTh Pe3y/bTaThl BBIOTHEHHOUW PaboThI;

— TIK-2 criocoOHOCTBIO BBITIONHATE MOJIe/TMPOBaHNe 00BHEKTOB U TTPOLIECCOB C I[e/IbI0 aHa|3a U
ONTHMMM3aLlMM MX I[lapamMeTpoB C MWCII0/Ib30BaHMEM MMEILIUXCS CPeACTB HCCAeOBaHUM, BKIIIOYast
CTaH/ApTHBIE MAaKeThl PUKJIaJHbIX [TPOrpaMM;

— TIK-4 cnocoGHOCTBIO K OpraHv3aljii U MPOBEJEHUI0 JKCIIePUMEHTa/IbHBIX HUCC/IeJOBaHUN C
TIpUMEHEeHVeM COBPEMEHHBIX CPe/ICTB U MEeTOZIOB;

B pe3sysnbrarte usyueHus JUCLIIIMHBI CTYEHT JO/DKeH:

— 3HaTb CTaH/AapTHble [aKeTbl MPUK/IAJHBIX [POrpaMM, OpPUEHTHMPOBAHHBIX Ha pelleHue
HayYHbIX Y TIPOEKTHBIX 3a/la4 paZii03/1eKTPOHUKH.

— yMeTb I[IPUMEHATb KOMIIbIOTEDHbIe CHCTEeMbl U TaKeTbl TMPUK/IAJHBIX MPOrpaMM [Jis
TIPOEKTHPOBAHUS 1 UCC/Ie[I0BaHKs PA/IUOTEXHUUECKUX YCTPOUCTB.

— BJaJieTh TUIIOBBIMU MPOrpPaMMHBIMU CPEICTBAMM [JIsl aBTOMAaTHU3aliy MNPOEKTUPOBaHUS U
MO/|eTMPOBaHUs PaJi03/IeKTPOHHBIX LieTel, YCTPONCTB U CUCTEM.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH padoThI
OO1ijasi TPyAOEMKOCTh JUCIMIUVIMHBI COCTaB/isseT 5.0 3aueTHBIX €AWHULIBI U TIpe[CTaB/ieHa B
Tabnvue 4.1.
Tabnuiia 4.1 — Tpy0eMKOCTb JUCIUIIMHEI

Ne Bus yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
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1 Jlekuyu 30 30 4yacoB
2 IIpakTrueckue 3aHATUS 16 16 4yacoB
3 | JlaboparopHble 3aHSTHS 16 16 YacoB
4 KoHTposnbs camocTosiTesibHOM paboThl (KypcoBoi 8 8 4yacoB
TIPOEKT / KypcoBasi pabota)
5 Bcero ayquTOpHbIX 3aHATUI 70 70 4yacoB
6 CamocTosiTesibHas paboTa 74 74 4yacoB
7 Bcero (6e3 3k3ameHa) 144 144 4acoB
8 ITogroroBka u cjadya sK3aMeHa 36 36 YyacoB
9 OO0r11ast TPYZJ0EMKOCTh 180 180 yacoB
5.0 5.0 3.E
5. CopepxaHue AUCLMII/IMHbI
5.1. Pa3jensl JUCHHUILIMHBI H BH/bI 3aHATHH
Pa3pesibl AUCLMITIMHBI M BUZBI 3aHSATHI NIPUBeJeHbI B Tabmure 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCLUIUIMHBI U BUbI 3aHSITUNA
3]
= = &
= B S
E \% g_' = —~~ Q
o - 8 'S S 5 s =
= o % T 8 | § = gz
= = -2 -0 - ¥ g )
Ne | HassaHus pasjenoB AUCLIUTIUHBI = 5 = 5 3 o 2 Sy
= | £ 2 & S5 B2 ZE
= g |0 288 53
= g g g e &=
-
O
1 |Knaccudukaiuys cuctem 2 0 4 2 0 8 OIIK-1,
KOMITLIOT@PHOT'O ITPOEKTUPOBAHUA OIIK-4,
POC. TTpobneMbl COBpeMeHHBIX OIIK-5, TTK-
CKII POC 2
2 |TIpobnembl KauecTBa Mogiesiei st 4 0 4 2 0 10 OIlIK-1,
coBpemeHHbIX CAIIP OIIK-4, ITK-
2
3 | OneKTpuYecKuil pacuet 2 4 0 2 0 8 OIlK-1,
HeKay3a/IbHbIX, HeMHBAPUAHTHBIX U OIIK-4, ITK-
JIPYTUX Liereu Co C/I0)KHOCTSIMU B 2, I1IK-4
CXOAUMOCTH
4 | KomnbroTepHbIM aHa/n3 2 4 0 12 0 18 OIIK-1,
YyBCTBUTE/IbHOCTHU 3/IEKTPUUECKUX OIIK-4, TIK-
Lereun 2
5 |UuceHHbIM 3/1eKTPOMarHUTHBIN 4 0 4 16 0 24 OIIK-1,
aHa/M3 pacrpe/eneHHbIX 1ernei OIIK-4,
OIIK-5, TTK-
2
6 | D/eKTpOTenyioBoM pacueT 4 0 0 5 0 9 OIIK-1,
5/IEMEHTOB U 1]eTiei OIIK-4,
OIIK-5
7 | OCHOBHBIE TIOAXO/bI K 4 0 4 12 0 20 OIlIK-1,
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KOMITbFOTEPHOMY CTPYKTYPHOMY

OIIK-4,

cuHTe3y merneit. [Ipobemsr OIIK-5
CTPYKTYPHOTO CHMHTe3a Lierei
8 |CaoiicTBa 1 0COOEHHOCTH OCHOBHBIX | 4 0 0 21 0 25 OIIK-1,
ONTUMHU3aLMOHHBIX aITOPUTMOB OI1K-3,
OIIK-4,
OIIK-5, ITK-
2
9 | KoMIibrOoTepHbIe CUCTeMbl 4 8 0 2 0 14 OIIK-1,
IIPOEKTUPOBAHUS C BCTpaUBaHUEM OIIK-4, ITK-
peasbHOTO 00BekTa (Hardware in 2, IIK-4
Loop (HIL))
Nroro 30 16 16 74 8 144
5.2. CoaepikaHue pa3/je/ioB AUCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLIUIUIMH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabnuiia 5.2 - Cozmep>kaHue pa3ziesioB AUCHUTUIMH (TI0 JIEKI[USIM)
g 5 S
S 82
CopeprkaHue pasziesioB JUCLIUIIIMHBI 110 = >
HasBaHus pasgernos ACP pasa AHCH z = B &
JIEKLIUAM g g g
S8 g =
=Y Qg
= S
3 cemecTp
1 Knaccudukauys cucreM Crpykrypa CAD-cucrem Biusinue 2 OIIK-1,
KOMITLFOTEPHOTO MIPOEKTUPOBAaHUS C/I0’KHOCTH HeCYyILUX CUI'HA/IOB Ha OIlK-4
P3C. Ipobnemsr coBpemeHHbIX CKIT | MOrpeniHoCcTh MO/eTMPOBaHHUS
P2C TpyzHOCTH anropuTMU3aLvu
aBTOMAaTHUYeCKOTO CTPYKTYPHOTO CUHTe3a
cxeM
Ntoro
2 ITpobGnembl KauecTBa Mozieniel fiyisi | O630p OCHOBHBIX BHIOB MOjle-yieit 4 OIlK-1,
coBpeMeHHbIX CATTP snemeHToB POC. Knaccudukaius OIlK-4
Mogesiel. CBOMCTBa MOZIeJIeu.
AHanvtrueckue mogenu. Mogenu B Buze
9KBUBAJIEHTHBIX cXeM. TabiuuHbIe
MO/IeJIu.
Ntoro 4
3 DieKTpuuecKuii pacueT CuMynsiLusi TMHeHHBIX Lerei. OIlK-1,
HeKay3a/bHbIX, HeMHBAPUAHTHBIX U Cumynsiusi HeJIMHeMHBIX 1jeTiell MeTo0M OIlK-4,
JIPYTUX LieTieil CO C/I0KHOCTSIMU B pelieHus: HeJTMHeNHbBIX IK-4
CXOJIUMOCTHU muddepeHIMa/BHBIX YpaBHEHUH BO
BpemeHHoM obnactu (SPICE).
Cumynsiusi HeJIMHeNHBIX 1eTiell MeTo0M
rapMoHuueckoro 6ananca. Cumysnsiusi
BOJTHOBBIX MPOL[€CCOB B 37IeKTPUYECKUX
nersix. KBasu-T BomHBL. MeTon, CeTOK.
MeTon MOMEHTOB.
Ntoro 2
4 KoMnbIOTEpHBIN aHaIu3 YyBCTBUTENBHOCTh (DYHKLMM LIeNH K 2 OIIK-1,
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YYBCTBUTETbHOCTHU 3/1IEKTPUUECKUX
Lerneu

BapuaLysM BHYTPEHHUX 1apaMeTpOB
PSC.MHoronapamerpuueckas
YyBCTBUTE/IbHOCTB. Pacuer
YYBCTBUTE/IbBHOCTH Ha
JBM.IIprmeHeHre meToAa
MPUCOeUHEHHON CUCTEMbI YpaBHEHUU
JJ1s1 pacyeTa
YYBCTBUTEIbHOCTU.CTaTUCTUYUE CKUU
aHa/IU3 U pacueT HauXyZLlero ciayvas

HToro

[TK-2

5 UnC/ieHHBIN 5/1eKTPOMarHUTHBIN
aHa/IM3 pacrpe/ie/ieHHbIX Liernei

[IByXTpoBO/iHasi IMHUS Tlepesiaun
3/IeKTPUYeCKOM SHepruu Kak rprumMep
L|eNH C pacrnpezie/ieHHbIMU TlapaMeTpamMH.
[TepBuuHbIE TApAMETPHI U
mubdepeHiManbHbIe YpaBHEHUS
OJTHOPOZIHOM ABYXTIPOBOJHOM JIMHUHU.
BTopuuHble mapamMeTpbl: BOJTHOBOE
COTPOTHB/IeHHE, KO3(D(PULIMEHTHI
pacripoctpaHeHusi. @a3oBasi CKOPOCTb U
JUTMHa BOJTHBL. BXo/iHOe compoTuB/ieHre
mvHuu. Kosdduiment
oTpakeHHUs1.HacCTHbIe Pe)KUMBbI: JIMHUS
MOCTOSIHHOTO TOKA, JIMHUS C
COT7IaCOBAaHHOM Harpy3kow, uHus 6e3
VCKa)KeHuH, uHus 6e3 rotepb. CTosiuue
BOJIHBI B JINHUU 0e3 10Tephb.
KosddurmenTs Oeryimeii u cTosueid
BOJTH. [IprMepbI MpakTUUeCKUX Mpu-
MEHEeHUM OTPe3KOB JINHUM.

HNToro

OIIK-1

6 DJ1eKTpOoTernyIoBOU pacueT
3/IEMEHTOB U Lierei

ObecrieueHne TeryioBbix pexxuMoB POC.
OcHOBHBIe BH/IbI TEIJI0O0OMeHa.
TerioBoe u3yyeHue.
TerionpoBOoJHOCTb. DNEKTPOTEI0Bast
aHa/Iorvsl ¥ PacuéT TeIyIOBbIX CXeM.
KonBekuusi. CTerieHb YepHOTHI TeJia.
[TonsTue Harpetoii 30Hbl. OLjeHKa
TeryioBoro pexxuma POC

KO3 PULIMEHTHBIM CTIOCOO0M

HToro

OITK-1,
OITK-4

7 OCHOBHBIE TIOAXO/bI K
KOMIBbIOTEPHOMY CTPYKTYPHOMY
cuHTe3y uereil. [Ipobiemsl
CTPYKTYPHOIO CHHTe3a Liernen

[TapameTprueckuii U CTPYKTYPHbIN
cuHTe3 ekTpuueckux enei. CAIIP,
obecrieunBarolIie TaKve BU/bI CUHTe3a.
[TapameTpuyeckuii CUHTe3 (ONITUMU3ALUS
): BLIOOp BapbHpyeMbIX TlapaMeTpoB,
1e/1eBbIX (PYHKLMI ¥ TPAaHUYHbIX
ycioBuil. CTPYKTYPHbIM CUHTeE3
(aBTOMAaTM3WPOBAHHBIN CUHTE3 CXEM).

HNToro

OTIK-1,
OTIK-4

8 CroiicTtBa U 0COOEHHOCTU
OCHOBHBIX ONTHMM3aLIMOHHBIX

OCHOBHBIE ONTUMU3AL[MOHHbBIE
anrOpUTMBbl; UX MPEUMYLeCTBa U

OITK-1,
OITK-4
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aZrOpuTMOB HepoctaTkyi. OfHOKpUTepUanbHas U
MHOTOKpUTepHabHasi ONTUMU3aLIUHU.

Nroro 4
9 KoMIibloTepHble CUCTEMBI OO6111ast vest ¥ IpeuMylIliecTBa pacueTHo- 4 OIIK-1,
TPOEKTUPOBAaHUSA C BCTPauBaHUEM 9KCIIepUMEHTAa/IbHOIO MeTo/a OIIK-4
peasibHOTO 0OBekTa (Hardware in npoektrpoBaHus (Hardware in the Loop
Loop (HIL)) (HIL)).AnmaparHoe obecrieueHre

pacueTHO-3KCIepUMeHTaIbHOr0 MeTozia
npoeKkTupoBaHus. ['Mbkue
M3MepuTesibHbIe TUIaTGopMbl Ha Haze
unTepdeiica PXI u makera rporpamMm
LabVIEW.NHTerpaius namepurenbHbIX
cucteMm (LabVIEW) c cucremamu
MozenvpoBanus (AWRDE).HoBeie
BO3MOKHOCTH ONTUMM3aL[UN
ripoektupyeMbix POC B HIL-cucremax.

Htoro 4

Wtoro 3a cemecTp 30

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (PeAbIAYIMMHA)
U obecreurBaeMbIMH (MOC/IeYOIAMH) JUCHHIUTHHAMHA
Pa3ziesibl JUCLIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreunuBarouMu (MpeabIAyuMKi) 1
obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsura 5.3 - Pasziesnibl AUCIUTUTUHBI M MEXIUCIUITAHAPHBIE CBS3U

Ne pa3enioB JaHHOMN AWCLMIUIMHBI, [/isi KOTOPBIX He00X0AUMO
HauMeHOBaHMe JUCLMIUIAH n3yueHre o0ecrieunBaroliX U 00ecrieunBaeMbIX AUCLUTIAH

1 2 3 4 5 6 7 8 9

[IpepiiecTByroOLLIEe JUCLUATITUHBI

Z

1 | ABTOMaTU3MpPOBaHHOE
TIPOEKTUPOBaHNe aHTeHHBIX + + + +
CUCTEM

2 |Maremarnueckoe
MOJe/IMpOBaHue
pafioTeXHUUe CKUX
YCTPOWCTB U CUCTEM

3 |CxeMOTexXHHUKa aHa/I0rOBbIX
PaJi03/1eKTPOHHBIX + +
(GYHKLMOHAMBHBIX YCTPONCTB

4 | Teopus 371eKTPOMarHUTHOM
COBMECTUMOCTH
PaZiv03/1eKTPOHHBIX CPeSCTB
Y CUCTEM

5 | YcTpoiicTBa reHeprMpOBaHKs
1 hopMUpOBaHUSs LIUPPOBBIX + + +
CUTHAJIOB

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBIX NMPHU U3yYeHUH JUCLHHUIUTAHBI, U BU/I0B 3aHATHI
COOTBeTCTBHE KOMIETEHIMH, (HOPMUPYEMbIX TPU H3yUEHWHW JUCLIMIUIMHBI, U BUJOB 3aHATHH
TipeZicTaB/eHo B Tabsurie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VCLIUTITUHBI
Buzp! 3aHATHI
~~
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OITK-1 + + + + +
OITK-3 + +
OITK-4 + + + + +
OIIK-5 + + +
ITK-2 + + + + +
IMK-4 + + +
6. VInTepakTUBHBIE MeTOABI U (GOPMBI OpraHU3aI[UH 00yUeHHs
He npegycmorpeno PYII
7. JTaGopaTopHbINA NMPAKTUKYM
CojiepskaHuie 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue 1abopaTOpHBIX paboT
T <5}
& z =
3 = o
Z $ 5
6 6 s =
HasBaHus pa3zenoB CopnepskaHue 1abopaTopHbIX paboT S 25
< | iE
= B
- s
3 cemecCTp
1 Knaccudukaius cucreM @UNBTP HU3KUX YaCTOT Ha 4 OITK-4,
KOMITbIOTEPHOTO TIPOEKTHPOBaHUS COCpeloTOUeHHBIX 3eMeHTax.OCBOUTh OIIK-5,
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POC. ITpobnembl coBpemeHHbIX CKIT
P3C

aHa/TU3 IMHEMHbIX cxeM. HayuuThCst
CTPOUTBD 3/IEKTPUYECKHE CXEMBI,
03HAKOMUTCS C OUOIMOTEKON 3/IeMEeHTOB,
OCBOUTb TPUHIIUTIBI PeIAKTHPOBAHMSI
3/IEMEHTOB, HAYUMTHCS 33/]aBaTh
YaCTOTHBIE IMara30Hbl, CO3/|aBaTh
pasnuuHble rpaduKy C 0TOOpaykeHHeM
Pa3/INYHbIX XapaKTepUCTHUK. OCBOUTH
WHCTpyMeHT Tuner, UHCTPyMEHT
OTTUMM3AIMY XapaKTepUCTUK. Hayuurcs
OTKPBIBaThb, 3aKPbIBaTh U COXPAHATH
MIPOEKTBHI.

HToro

[TK-2

2 [Ipo6ieMbl KauecTBa Moziesielt st
coBpeMeHHbIX CAITP

YcunurenbHbINA Kackaz, Ha OUTONSpHOM
TpaH3ucTope.OCBOUTb METOLUKY
peznakTupoBaHus napametrpoB SPICE-
MoJiersleld. YKa3arb napaMeTpbl
TPaH3UCTOPA COIVIACHO BapUaHTY.
[TocTpouTh COOTBETCTBYHOLME FPA(UKH.

HNToro

OTIK-1,
OTIK-4,
TK-2

5 UncneHHbIN 5/1eKTPOMarHUTHBINA
aHa/IM3 pacrpe/ie/ieHHbIX Liernei

JIvnust nepesauu.Paspaborathb
TOTIOJIOT KO MHUKPOITO/I0CKOBOM JIMHUH
riepejauM C 3a/[aHHBIMH 110 BapHaHTaM
TIapaMeTPaMH TO/ITIOXKKH.

HToro

OIIK-5,
[1K-2

7 OCHOBHBIE TIOAXO/bI K
KOMITbIOTEDHOMY CTPYKTYPHOMY
cuHTe3y merneil. [Ipobemsr
CTPYKTYPHOTO CHHTe3a Liernei

[TonocoBoii pUILTP Ha pacrpezieseHHbIX
sneMeHTax.PaspaboTark Tornosnoruo
T10/I0COBOTO (PUJIbTPA C 3aJlaHHBIMU TI0
BapuaHTaM NapaMeTpamu

OTIK-1,
OTIK-4,
OTIK-5

Ntoro 4
Nroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
CojiepskaHye pakKTHYeCKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsura 8. 1 — Cozep)kaHue MpakKTUUECKUX paboT
T <5}
£ s
S = 0
z > 5
HasBanwst paszenos CopepykaHve MpaKTUUYeCKUX 3aHATHN § = £ é
=
S =
2 5 ¢
= S
3 cemecTp
3 DJieKTpuueCcKuii pacueT Co3gaHue 1 aHaM3 CXeMbl C 4 IK-2
HeKay3a/IbHbIX, HEMHBAPUAHTHBIX U | HEJIMHEMHBIMU 3/IeMeHTaMU
JPYTHUX Lierier Co CII0KHOCTSIMU B Vtoro 4
CXOMMOCTH
4 KoMIbIOTEPHBIY aHau3 PaccuutaTh B cucteMe MathCAD 4 OIIK-1,
YYBCTBUTE/IbHOCTH 3JIEKTPHAYE CKUX VIMITyJ/IbCHBIE TIepeXOJHble ¥ YaCTOTHbIe [TK-2
Leneu XapaKTepPUCTHUKU MPOCTeNIIeN Leln
Htoro 4

CornacoeaHa Ha noptane Ne 3013
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9 KoMIbloTepHbIe CUCTEMBI 3HAKOMCTBO C UHTepdeicoM u 4 IMK-2, TTK-
TIPOEKTUPOBAHMUS C BCTPaUBaHUeEM OCHOBHBIMM BO3-MOKHOCTSIMU CUCTEM 4
peanbHOTO 00BekTa (Hardware in ripoektupoBaHust AWRDE u LabVIEW.
Loop (HIL)) 3agaHue — cobpaTh MPOCTYIO CXEMY B

AWRDEKoHTponbHas 110 pa3genam 3-6

IIprMeHeHKe aBTOMaTU3MPOBaHHbIX 4

M3MEepUTEe/IbHBIX CUCTEM [i/I51 SKCTPaKL[U1

rapaMeTpoB MoZesien

snemeHTOB.KOHTpO/IbHAsST paboTa 110

paszenam 1 u 2.

Ntoro 8
Wroro 3a cemecTp 16

9. CamocrosiTesibHast padoTa
Buibl camocTosiTesbHOM paboThl, TPYAOEMKOCTh 1 (hOpMUpYeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHbl B

Tabmmre 9.1.
Tabnuiia 9.1 - Buabl caMocTosATeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITeTEHITHH
4 g
5 2 §
S =a=
o >4 v T
Buzpl camocrositesibHOM = > U
Hassanus paszesnos g " =T ®OopMbI KOHTPOJIS
6 S 2
paboThI S) g g
=S a8 =
A o 2
= S
3 cemecCTp
1 Knaccudukanus cuctem | ITpopaboTka JIeKIHOHHOTO 2 |OIIK-1, |KoHcnoekr
KOMIIBFOTEPHOTO marepua’sa OIIK-4 CaMOTIOATOTOBKYU
npoektupoBaHus POC. Vitoro 2
[Tpo6sieMbI COBpeMeHHBIX
CKII POC
2 ITpo6nieMbI KauecTBa [TpopaboTKa /eKLIMOHHOTO 2 |OIIK-1, |Koncnekr
Mojienen st Marepua’ia OIIK-4 CaMOIIOITOTOBKU
cospemeHHbIX CAIIP Vitoro 2
3 DnekTpuueckuii pacueT |[IpopaboTKa JIEKIIMOHHOTO 2 OIIK-1, |KoHcrekr
HeKay3a/bHbIX, marepua’a OIIK-4, |caMOIOArOTOBKU
HeI/IHBapI/IaHTUHbIX u Vitoro 2 IK-4
JIPyTUX Liernei co
CJIOXKHOCTSIMU B
CXOJIUMOCTHU
4 KomrnbtoTepHbid aHanu3 |[loaroroBka K 3 |OIIK-4 KoHTposnbHas pabota,
YYBCTBUTE/IbHOCTH TpakTUYye CKUM 3aHATUSM, CobecenoBanue, OTuet 10
3/IeKTPUYECKHX LieTiel ceMHUHapam naboparopHoii paborte
IToaroroBka K 3
MPaKTUYe CKUM 3aHATUSIM,
ceMHHapam
ITpopaboTKa JIEKIJMIOHHOTO 2
Marepuasa
OdopMeHre OTUETOB T10 4
nabopatopHbIM paboTam
Utoro 12

CornacoeaHa Ha noptane Ne 3013
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5 YuceHHbIN IToaroroBka K 2 OIIK-1, |CobecenoBaHue,
3/IeKTPOMarHUTHbIN MPAKTUYECKUM 3aHATUSIM, OIIK-4, |KoMMOOHEeHT
aHasm3 pacripefieJieHHbIX | CeMHAHapam ITK-2 CBOEBpeMeHHOCTH, OTueT
et 1 TOPHOM T

Hene ITpopaboTKa /IeKLIMOHHOTO 2 o maboparopHoii pabore

MaTepuasna

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

OdopmiieHre 0TUETOB TI0 4

nabopaTopHbIM paboTam

Utoro 16
6 D/eKTpOTer/IoBou [ToaroToBKa K 2 |OIIK-4, |CobecenoBanue, KoHcriekT
pacyeT 3JIeMeHTOB U MPaKTUYe CKUM 3aHATUSM, OIIK-5 CaMOIIOATOTOBKU
Leneu ceMuHapam

[TpopaboTKa eKIIMOHHOTO 3

Marepuasna

HToro 5
7 OcHoBHbIe nogxoAbl K |IToaroroBka K 3 OIIK-4, |KouTposbHas pabora,
KOMITbIOTeDHOMY [PaKTUYe CKUM 3aHATUSM, OIIK-5 PacueTHast pabora,
CTPYKTYPHOMY CHHTe3y | CeMHHapam CobecenoBaHue
erneii. [Tpobrembl MoaroTorka K 3
CTPYKTypHOIO CHHTE3A MPaKTUUeCKUM 3aHSITHUSIM,

neii

here ceMHHapam

ITogroroBka K 3

MpaKTAYe CKUM 3aHSATUSIM,

ceMuHapam

ITpopaboTKa JIeKIMOHHOTO 3

Marepuasna

Utoro 12
8 CrolicTBa 1 [ToaroroBka K 3 |OIIK-3, |KouTposbHas pabora,
0COOEHHOCTH OCHOBHBIX  |TIPAKTUYECKUM 3aHSTHSIM, OIIK-5, Cobecenopanue, KoHcriekT
ONTUMM3ALIMOHHBIX ceMHHapam [TK-2, caMomnoAroToBky, OTueT
aJITOPUTMOB ToaroTosKa K 3 8g§-411, 1o 1abopatopHoii paboTe

MpaKTAYe CKUM 3aHSATUSIM, ]

ceMuHapaMm

ITpopaboTKa JIeKIMOHHOTO 3

Marepuasna

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

OdopmreHre O0TUETOB T10 4

nabopatopHbIM paboTam

OdopmreHre 0TUETOB 110 4

nabopaTopHbIM paboTam

Nroro 21

CornacoeaHa Ha noptane Ne 3013
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9 KomribroTepHbIe ITpopaboTKa JIeKIMOHHOTO 2 OIIK-1, |KoHcrekr
CHUCTEeMbI [IPOEKTUPOBAHUA | MaTepUasa OIIK-4 CaMOTIOATOTOBKYU
C BCTpauBaHHWEM Vitoro 2
peasibHOro 00BeKTa
(Hardware in Loop (HIL))
Wroro 3a cemecTp 74
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Nroro 110

10. Kypcoeas pabora
Cozep>xaHue KypcoBOW paboThl (TIPOEKTa), TPYJOEMKOCTb U (OpMHUPyeMble KOMITETEHIUN
ripe/icTaB/ieHbl B Tabmuiie 10.1.

Tabmuma 10. 1 — CopgepkaHue KypcoBOM paboThl (TMpOeKTa), TPYAOEMKOCTh U (hopMHUpyeMble
KOMITeTeHLIMU
0 <%}
5 z £
g s =
& v T
w E (@) >
CopepykaHue KypcoBOU paboThI g8 e g
= a =
2V S 9
= S
3 cemecCTp
[TpoekTrpoBaHHe CMCTeMBI NIepeiauy CUrHasla, BK/IOYaroLlel B 8 OIIK-1, OIIK-3,
cebst ICTOYHMK aHAIOTOBOT'O CHUTHAJIa C 3aZJAHHBIMU TlapaMeTpaMu OIIK-4, OIIK-5,
10 Bap¥aHTaM; MUKPOIT0JIOCKOBYO JIMHUIO niepesaun, CBY- [1K-2
YCU/IUTeJIb, JeTEKTOp.
Wroro 3a cemecTp 8

10.1 TembI KypcoBBIX padoT
[TpyuMepHasi TeMaTHKa KypCOBBIX PaboT (TIPOeKTOB):
— IIpoekTrpoBaHue CcUCTeMbI Tlepefjaul CUrHama
— Pa3paboTtka ¢unbTpa COCpejOTOUEHHOU CeleKINn

11. PediTMHrOBas cucTeMa AJIA OL€HKH YCII€eBdA€MOCTH CTYAE€HTOB

11.1. ban/bHbBIE OLeHKH JAJIS1 3/IeMEHTOB KOHTPOJIs
Tabsuria 11.1 — BanbHbIe OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

CornacosaHa Ha noprtane Ne 3013

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuop Bcero 3a
6amn Ha 1-yro KT ¢ | 6at 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
3 cemecTp
3aimra KypCoBbIX 10 10
MpoeKTOoB (paboT)
KomrioneHT 2 2 4
CBOEBPEMEHHOCTH
KonTposnbHast pabora 8 8 16
Otuer 110 /1Tab0OpaTOPHOM 5 10 20
pabore
Otuet 1o npakrtuke 5 5 10 20
OK3aMeH 30
13



Hapacrarouym utorom 20 30 70 100

11.2. ITlepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asiioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MaKCMMaJIbHOM CyMMbI OasiioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMMbl banioB Ha gaty KT

11.3. Ilepecuet cymMmMbI 6a/IVI0B B TPAAMIMOHHYIO U MEXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/eH B Tabiuiie
11.3.
Tabsuiia 11. 3 — ITepecueT CyMMbI 0a/I/IOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBas cymma 6asinos,

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

JK3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
p— D (yZOB1€TBOPUTEJILHO)

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (HeyROB/IETEOPUTELHO) (He Hwxe 60 6asmoB F (HeyzmoBneTBOpUTEJILHO)

3aUTeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIHOHHOE 00ecreyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. OcHOBBI aBTOMAaTH3UPOBAaHHOTO TMPOEKTUPOBAHUS Pa/IM03/IEKTPOHHBIX YCTPOUCTB (YacTh 1):
YuebHoe mocobue / KomorpusoB B. A. — 2012. 120 c. [OnekrpoHHbIH pecypc] - Pexxum gocryma:
https://edu.tusur.ru/training/publications/1390, cBoOOAHBIH.
2. OCHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS PaJUO3IEKTPOHHBIX YCTPOHCTB (YacTh 2):
YuyebHoe mocobue / KomorpuBor B. A. — 2012. 132 c. [OnekTpoHHBIH pecypc] - Pexum goctyma:
https://edu.tusur.ru/training/publications/1391, cBOOGOAHBI!.

12.2. lono/iHMTE/IbHAA JIMTepaTypa
1. Pasesur B./l., [Toranos }0.B., Kypymmn A.A. IIpoektrpoBanre CBU-yCTpPOUCTB C MOMOLLBIO
Microwave Office. TTog pea. B.[. Pazepura. — M.: COJIOH-IIpecc, 2003. — 496 c. 3K3-pbl: BCeTO:
ayns(12), cuz1(1), cusz5(1) (Hammuume B 6ubmoreke TYCYP - 14 3Kk3.)

12.3. YueOHO-MeToAUECKOE IT0CO0HEe U MPOrpaMMHoe obecrieueHne

1. OcCHOBBI KOMIBIOTEPHOTO TIPOEKTHPOBAHWS U MO/Ie/TUPOBAHUS PA/IM03/IEKTPOHHBIX CPE/ICTB:
YuyebHo-MeToaMueckoe Tocobue / Kpackko A. C. — 2012. 64 c. [OnekrpoHHbIi pecypc] - Pexxum
poctyra: https://edu.tusur.ru/training/publications/1030, cBO60JHBIT.

2.  OCHOBBI KOMIBIOTEPHOTO TIPOEKTUPOBAHUS W MOJe/IMPOBaHUS PaZiM03/IEKTPOHHBIX CPe/CTB:
YueOHO-MeTOZMUeCKOe TT0COOMe K TPAaKTHUECKUM 3aHATHSIM U OpPraHU3al[ud CaMOCTOSITe/TbHON PabOoThI
no kypcy / Tucnenko B. W. — 2011. 22 c. [DnekTpoHHbIM pecypc] - Pexum jgocrtyna:
https://edu.tusur.ru/training/publications/2119, cBo60JHBIT.

3. OCHOBBI MPOEKTUPOBAHUS TEKTPOHHBIX CPeJCTB: MeTonuecKre yKa3aHus K TIPaKTHUe CKUM,
nabopaTOpHBIM 3aHSITUSIM U CaMOCTOSITeNIbHOM pabote / YepHbimeB A. A. - 2012. 71 c¢. [DneKTpOHHbIH
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pecypc] - Pexxum mocrtyma: http://edu.tusur.ru/publications/2814, cBo60HBIT.

4. TIpoeKTHMpOBaHHE paJMOTEXHUUECKHUX CHUCTeM: MeToinyeckre yKa3aHUs TI0 KypCOBOMY
npoektrpoBanuto / Hapeirun I. C. - 2012. 20 c. [OnekTpoHHbI!i pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/1530, cBoGOAHBIH.

12.4. Ba3bl JaHHBIX, HH()OPMAIIMOHHO CTIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OcHoBHag 6a3za bubnuoreku TYCYP

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI

JIeKLJMOHHBIM KypC TIOATOTOBJEH B BHUJe TMpe3eHTaluii B 3/71eKTPOHHON ¢dopMe, MO3TOMYy B
JIEKLIMOHHOM ayJUTOPUH TPeOyeTCst KOMITBIOTED C TIPOEKTOPOM.

YacTh JeMOHCTPALMOHHOTO Marepuasa W 3ajad JJjisi TpPOBeJeHUs] TPaKTUYeCKUX 3aHATHUU
TIOJTOTOB/IEHA C UCII0J/Ib30BaHHeM mporpammHoro obecrieueHrss AWR Design Environment u LabVIEW.
Takum o0Opa3oMm, B ayIUTOPWU [jis TIPOBEI€HUS] TIPAKTHUECKUX 3aHATUN TPeOyOTCS KOMITBIOTEDPHI C
yKa3aHHBIM [TPOrPaMMHBIM 00ecrieueHreM.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/I, OLIeHOYHBIX CPe/ICTB IIPUBeleH B IIPU/IOKeHUH 1.

15. MeToanueckye peKOMeH/AaL|H M0 OpraHu3alui U3ydeHusl AUCLUIIUHbI
be3 pekomeHaLuu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
CucreMbl KOMIIBIOTEPHOIo npoekTupoBanus P3C

YpoBeHb OCHOBHOM 00pa3oBaTe/ibHOM MporpaMmMel: Marucrparypa
HaripaBnenue noArotoBku (crneruanbHOCTh): 11.04.01 PaguorexHuka

[Tpodunb: CucTemMbl U YCTPOMCTBA Mepejayu, MprueMa U 00padoTKy CUrHaI0B
dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: P31, Kadeapa pagjuo3/1eKTPOHUKH M 3alUTHI HHGOPMaLUu1

Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— Mnagumii HayuHbii coTpyHUK CKB "CMena" Aptuiies C. A.
— Tlpodeccop kad. P3N Cemenos 3. B.

KypcoBoe npoekTtupoBanue / Kypcosasi pabora: 3 cemecTp
JK3aMeH: 3 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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0COOHOCTBIO TOHUMAaTh OCHOBHBIE TIPOO/IeMbI | [Io/DKeH 3HaTh CTaH/JapPTHBIE ITaKeThI
B CBOEH MpeIMeTHOM 00/1acTH, BEIOMpaTh TIPUKJ/IaJHBIX [IPOTrPamm,
MeTO/bl U CPe/iCTBA UX peLleHus OPHEHTHPOBAHHBIX Ha pellleHre HayUHbIX U
OIIK-3 CITIOCOOHOCTBIO IEMOHCTPUPOBATh HABBIKU TPOEKTHBIX 3a/1a" pafHOS/IEKTPOHMKIL,
paboThI B KOJJIEKTHBE, TIOPOXKJATh HOBbIE Hler HO/KeH yMeTh NPUMEHATE KOMIbIOTePHbIE
CUCTeMBI U MaKeThbl IPUK/IaJHbIX
OIIK-4 CIMOCOOHOCTBIO CAMOCTOSTE/ILHO MPHOOpeTaTh TIPOrpaMM /Il IPOEKTUPOBAHUS U
¥ MCII0/Ib30BAaTh B NPAKTUYECKOH /IeATeNbHOCTH | yiccriejoBaHUSE paHOTeXHAYECKUX
HOBBIE 3HAaHUs U YMEHUS B CBOEH NPEIMETHOH | yCTpOCTB.;
obnactu [omkeH Bia/ieTh TUTIOBBIMU
OIIK-5 TOTOBHOCTBIO 0()OPMIISATE, MPE/|CTaB/ISATh, IIPOrpaMMHBIMH CPEACTBAMH /1A
JTOK/IaZIbIBAaTh ¥ apTyMEeHTHUPOBAHHO 3aluijaTy | dBTOMAaTH3dliiK MPOCKTHPOBAHNA 1
pe3y/bTaThl BBIOTHEHHON PaboThI MOAEMMPOBAHNST Pa/IHO3/IEKTPOHHBIX
Ljerel, yCTPONCTB U CUCTEM.;
[1K-2 CTII0COOHOCTBIO BBITIO/IHSATh MO/I€/TUPOBAaHHUE
00BEKTOB 1 TPOLIECCOB C 1]eJIbI0 aHa/lku3a U
ONTUMM3ALIUUA UX TTapaMeTpOB C
WCII0/1Ib30BaHUEM MMEIOLLIUXCS CPe/iCTB
VICC/Ie;OBaHNM, BK/ItOUAast CTaHZ,ApTHbIE NaKeThbl
TIPUKJIaJJHBIX TIPOrpamMm
[1K-4 CII0COOHOCTBIO K OpraHU3allid U TIPOBE/IEHUI0
SKCTiepUMeHTaIbHbIX UCCeJOBaHUM C
[IpUMeHeHeM COBPeMEeHHBIX CPeZiCTB U
MeTOZl0B

OO1Me XapaKTepUCTHKH T0Ka3areseld M KPUTePUeB OLIeHWUBAHUS KOMITeTEHIIUM Ha BCeX 3Tarax
TipUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH T0Ka3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHI T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OTMyHO (BBICOKMM

Ob6nagaet hakTHue CKUMU

OO6sasaeT AMara3oHOM

KonTponupyet paborty,

YPOBEHb)

YPOBEHb) Y TeopeThyeCKUMU MpaKTUUeCKUX yMeHHWH, MPOBOJUT OLIEHKY,
3HaHUSIMM B Tpejieniax TpeOyeMbIX /Il pa3BUTHSI | COBEPIIIEHCTBYET 1eHCTBUS
r3yuaemoi 06/1acTu C TBOPUECKHUX peIIeHUH, paboThI
TOHMMaHKeM I'PaHUL] abcTparupoBaHus
TTPUMEHUMO CTH ripobsiemMm

Xoporio (6a30Bblii | 3HaeT (akTel, TpUHIMNLI, | O6/azaeT AUaria30HOM Bepet oTBeTCTBEHHOCTH 3a

TIPOLIeCChI, 001I[He
TIOHATUS B Mpejienax
M3yJaeMoit 06/1acTh

MpakTH4Ye CKUX YMeHUH,
TpeOyeMbIX ZJIs pelleHust
orpeie/ieHHBIX MpobieM B
obslacTv UCcie[OBaHuUS

3aBepllIeHue 3a/1au B
WCCJIe/IOBAHUH,
TIpUCITOCcab/IMBaeT CBOe
ToBe/ieHue K
oOcTosiTeNIbCTBaM B
perieHUH TIpo6sieM
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

Tabnumia 3 — STankl

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Kommnerenuusa OITK-1

OITK-1: crioco6HOCTBIO TIOHUMaTh OCHOBHBIE TTPO0JIEMBI B CBOEH MpeAMETHOM 00/1acTH, BHIOMpaTh
METO/IbI ¥ CPe/ICTBA UX PEIleHUS.

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIETEHI[UM, TIPUMEHSIeMble [ISI 3TOTO BW/bl 3aHATHH U WCIO/Ib3yeMble CPeJCTBa OLIEHUBaHMS
TipeZicTaB/IeHbl B Tabuiie 3.
OpPMMPOBaHUsI KOMITETEHIIMY U UCTIO/Ib3yeMble CPe/ICTBA OI[eHUBAaHUS

TIPOLIECCOB U SIBJIEHUH,
JIeXKalluX B OCHOBE
TIPUHIIUTIOB ZIeNCTBUS
paiiOTeXHUYUe CKUX
YCTPOMCTB U CUCTEM

WCII0/Tb30BaTh
MareMaTUueCKHH arrapar
Y YKC/IeHHbIe METO/AbI /s
aHa/v3a U CUHTe3a
paiiOTeXHUUEe CKUX
YCTPOWCTB U CUCTEM

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue ¢bur3nueckue u ¢hopMynMpoBaTh U pelllaTh | MaTeMaTHUueCKUM
3TaroB MareMaTUUeCcKHe MOZieJid | 3aZlaud, TPaMOTHO anraparoM [iJIs1 peleHust

3a/la4 TeopeTUueCcKou 1
TIPUK/IaJHOU
PaJIMOTEXHUKH, METOIaMHU
WCC/Ie[JOBaHUS U
MO/Ie/TUPOBAHMSI 00BEKTOB
Pa/IUOTEXHUKH

Buabl 3aHaTHM

* [IpakTrhueckue

* [IpakTHUueckue

* JlaboparopHbie

* PacueTHast paboTa;

* Beictyrinenue (goknag,
) Ha 3aHATUY;

* KoHcriekT
CaMOTIOZAITOTOBKY;

* Kypcosoe
NIPOEeKTUPOBaHue /
Kypcogasi pabora;

* ODK3aMeH;

* 3aiura KypCoBbIX
npoekToB (pabor);

* PacueTHasi pabora;
* BeicTyrieHue (f0K1az
) Ha 3aHATUY;

* KoHcnekr
CaMOIMOATOTOBKH;

* Kypcosoe
IIPOeKTHUPOBaHUe /
Kypcogasi pabora;

* DK3aMeH;

3aHSATHS; 3aHsATHS; 3aHsATHS;
* JlaboparopHbie * JlabopaTopHbie » CamocrosiTeNTbHast
3aHSATHS; 3aHsATHS; pabora;
* Jlexumy; e Jlexuumy; * KoHTposb
* CamocTrodTenbHas * (CamocrosiTesibHas CaMOCTOATe/IbHOM
pabora; pabora; paboThI (KypCoBOi
* TloaroroBka K * [loaroroBka kK TIPOEKT / KypcoBast
9K3aMeHy; 5K3aMeHy; pa6ora);
* KoHTpO/B * KoHtposb
CaMOCTOSATe/IbHOU CaMOCTOATe/IbHON
paboThI (KypcoBoit paboTk (KypcoBoit
TIPOEKT / KypcoBast TIPOEKT / KypcoBasi
pabota); pabota);
Hcronb3yemble * Ortuet 1o * Ortuer 1o * Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoi pabore;
OLIeHMBaHUA * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSX; * 3aumra KypCcoBbIX

npoekToB (pabor);

* PacueTHasi paboTa;

* Brictynnienue (Joknaz
) Ha 3aHSTHH;

* Kypcosoe
MpOeKTUpOBaHue /
Kypcosas pabora;

* DK3aMeH;

dopMy/nvMpoBKa TOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHL[MM TpuBe/leHa B
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Tabure 4.

Ta6m/1ua 4 — Ilokazarenu u KPHUTEPHUH OLIEHMBAHWA KOMIIETEHIMKM Ha 3TdlldX

MO/Ie/TU TIPOL[eCCOB U
SIBJIEHUM, JieXKalluX B
OCHOBe TIPUHLIUIIOB
JeMCTBUS
paIuOTeXHUUe CKUX
YCTPOUCTB U CUCTEMM,;

pelarh 3a/auu,
IPaMOTHO UCTIOb30BaTh
MaTeMaTHh4eCKU
anmapar U YMc/ieHHble
MeTOZbl [/l aHa/Iu3a u
CHHTe3a
paIuOTeXHUUEe CKUX
YCTPOWCTB U CUCTEM;

CocraB 3HaTb YmeTb Bnagetb
OT1mnyHO * cBOOOAHO u3nueckue | * CBOOOAHO * cBOOOIHO
(BBICOKMIA YPOBEHb) | 1 MaTeMaTHUueCKUe (bopMyMpOBaTh U MareMaTHuieCKUM

arraparoM /ijisi pelieHust
3a/la4y TeopeTUUeCcKol 1
TIPUK/IaJHOU
paJMOTeXHUKH,
MeTO/|JaMH UCCIIe0BaHUs
Y MOJIe/TUPOBaHUS
00BEKTOB pa/IMOTEXHUKY;

Xopotiio (6a30BbIit

* yBepeHHO (pu3nuecKre

* KOpPPEKTHO

* KOpPPEKTHO

MaTeMaTH4eCKUX
MO/IeJISIX TIPOIIeCCOB U
SIBJIEHUM, JIEXKAII[UX B
OCHOBe TIPUHIUTIOB
JIeMCTBUS
PaJIuOTeXHUYE CKUX
YCTPOMCTB U CHUCTEM,;

anmapar U YMc/ieHHble
MeTOZbI /IJIsl aHa/Iu3a U
CUHTe3a
paIuOTeXHUUe CKUX
YCTPOMCTB U CHUCTEM;

YPOBEHbB) Y MaTeMaThuyecKue (hopMyMpoBaTh U MaTeMaTnyeCKuM
MO/Ie/I! TIPOL[eCCOB U pelars 3aa4y, anrapaToM /ISl pelleHUs]
sSIBJIEHUH, JIeXKalliX B IPaMOTHO MCII0/Ib30BaTh | 3a/ia4 TeOpeTUYeCKOU U
OCHOBE IPUHLIUIIOB MaTeMaThu4eCKun TIPUK/IaJHOU
JeUCTBUs anrapar ¥ YUC/IeHHble pafIuOTeXHUKHY,
pafvioTeXHUYe CKUX MeTO/bI /111 aHa/Iu3a U MeTOoJ|aMU UCC/IeIOBaHUS
YCTPOWCTB U CUCTEM; CUHTe3a Y MOJe/IUPOBaHNUs
pafvioTeXHUUYe CKUX 00BEKTOB pa/IMOTEXHUKY;
YCTPOWCTB U CUCTEM;
YIOB/IETBOPUTEIEH | * (r1I0CcO0eH * crocobeH * crocobeH B/IaZieTh
0 (TIOpOroBbIi OpPMEHTUPOBAThCS B VICTI0/Tb30BaTh MaTeMaTuJeCcKuM
YPOBEHb) (hu3nueckux u MaTemMaThueCKun arriapaToM [J1s1 pelieHus

3a/la4y TeopeTUueCcKou 1
TPUKJIaJHON
Pa/IMOTeXHUKH,
MeTO/|JaMH UCCI1el0BaHUs
Y MO/ie/IMPOBaHUs
00BEKTOB pa/IMOTEXHUKHY;

uzien.

2.2 Komnerenuusa OIIK-3
OITK-3: criocoOHOCThIO /IEMOHCTPHUPOBATh HABBIKM pPabOThl B KOJUIEKTHBE, TIOPOXKAATh HOBBLIE

st popMHUpOBaHMS KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUSI
KOMITETEHLIUM, TPUMeHsIeMble [jI 3TOTO BUZBLI 3aHSTHA M UCIO/Nb3yeMble CPeACTBAa OLleHUBaHWUs
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabnura 5 — Otarbl JOPMUPOBAHUS KOMITETEHIIVHU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHMUsI

paJIMOTIpPUEeMHBIX
YCTPOWCTB, MPUHLUIIBI
MOCTPOEeHUs
YCUUTENbHO-
ripeoOpa3oBaTe/IbHbIX
TPaKTOB

Pa/IMONPUEMHHKOB U UX
(GyHKL[MOHAbHBIX Y3/10B

CocraB 3HaTb Ymetb Bnagets
CopneprkaHue OCHOBHbIe MeTO/Ibl TIpreMa | IPUMEHSITh MeTOZbI MeTOoZaMU
3TaroB CUTHAJIOB, ObecrieueHUst | IKCTIepUMEHTAIbHOTO MPOEKTHPOBAHUS
OCHOBHBIX XapaKTePUCTUK |UCC/Ie[0BaHUS pa/inOTeXHUUEe CKUX

yCTPOMCTB, NpubOpOB,
CUCTeM U KOMIUIEKCOB

Buzpl 3aHATHI

* IIpakTnueckue

* IlpakTuueckue

* JlaboparopHble
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3aHATUS;
* JlaboparopHbie
3aHSATUS;

* Jlekumu;

* CamocTrodTenbHas
pabora;

¢ [logroroBka K
5K3aMeHy;

* KoHTpo/b
CaMOCTOSATe/IbHOU
paboThsI (KypcoBoit
TIPOEKT / KypcoBast
pabota);

3aHATHS;
* JlabopaTopHbie
3aHSATUS;

* Jlekumu;

* (CamocrosiTesibHas
pabora;

* TloaroToBKa K
9K3aMeHY;

* KoHTtposb
CaMOCTOATe/IbHOM
paboTh (KypcoBoit
TIPOEKT / KypcoBasi
pabota);

3aHATHS;
* (CamocTosTenbHas
pabora;

* KoHTpo/b
CaMOCTOSITe/IbHOU
paboThI (KypCoBoit
TPOEKT / KypcoBasi
paborta);

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* BeicTyrinenue (goknag,
) Ha 3aHATUY;

* CobecenoBaHue;

* Kypcosoe
IIpOeKTHUpOBaHUe /
Kypcogas pabora;

* DK3aMeH;

* 3aiMra KypCOBbIX
npoekToB (pabor);

* BeicTynieHnue (f0K1azj
) Ha 3aHATUY;

* CobecemoBaHue;

* KypcoBoe
IIpOeKTHUpOBaHUe /

* 3awmra KypCcoBbIX
npoekToB (pabor);

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* Kypcosoe
MpOeKTUpOBaHue /
KypcoBas pabora;

Kypcogast pabora; * JK3aMeH;
* 3K3aMeH;
dopMyIMpOBKa MoOKasaTesel U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmuiie 6.
Tabsuria 6 — IToka3aTesu U KpUTEPUU OLIEHUBAHUsSI KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OT1mnuHO * cBOOOJHO OCHOBHBIE * cBOOOJHO MPUMEHATH | * CBOOOJHO MeToJaMH

(BbICOKMI YPOBEHB)

METO/IbI TIpUeMa
CHATHAJ/IOB, 00eCcrieyeHust
OCHOBHBIX

MeTO/IbI
9KCTMIepUMeHTaIbHOT0
VICC/Ie[JOBaHUS

NPOEKTUPOBAHUS
pajuoTeXHNYe CKUX
yCTPOMCTB, MPUOOPOB,

XapaKTepUCTUK PaJIMOTIPUEMHUKOB U UX | CUCTEM U KOMILIEKCOB;
paIiOTIPUEMHBIX (bYHKIMOHAMBHBIX Y3/I0B;
YCTPOMCTB, NPUHLIUIIBI
MOCTPOEeHUsT
YCUIUTEebHO-
nipeobpa3oBaTeIbHbIX
TPaKTOB ;
Xopomwo (6a30BeIil | * yBepeHHO OCHOBHEBIE * KODPEKTHO MPUMEHSITh | ® YBEPEeHHO MeTOAaMH
YPOBEHb) MeTo/Abl TipremMa MEeTO/ bl IIPOEKTUPOBAHUSA
CHTHAJIOB, 0becrieueHust | 3KCIEePUMEHTATbHOTO paiiOTeXHUUECKUX
OCHOBHBIX VICC/IeJOBAHUS yCTPOWCTB, IPUOOpPOB,
XapaKTepPUCTUK PaZIMOTIPUEMHHUKOB U UX | CUCTEM U KOMILJIEKCOB,;
paiioNpUeMHBIX (GYHKLMOHANbHBIX Y3/10B;
YCTPOMCTB, TPUHLIUITBI
MOCTPOEeHUs
YCUJTUTE/IbHO-
1peoOpa3oBaTe/TbHbIX
TPaKTOB;
YIOB/IETBOPUTENIEH | * Cr1I0CO0eH * criocobeH * crocobeH
0 (1IOpOroBeIi OpPHEHTHPOBATLCS B OpPHEeHTUPOBAThLCS B OpHEeHTUPOBATLCS B
yPOBeHb) OCHOBHBIX MeTojax MeTo/Zax MeTo/Zax
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TpyeMa CUTHaJIoB,
obecrieueHus1 0CHOBHBIX
XapaKTepUCTHK
PaZiiOTIPUEMHBIX
YCTPOMCTB, NPUHLIUIIBI
TIOCTPOEHHsT
YCUTUTE/TbHO-
nipeobpa3oBaTeIbHbIX
TPAKTOB ;

5KCIepUMeHTabHOIO
VICC/Ie[J0BaHUS
paJMoONPUEeMHHUKOB U UX
(yHKL[MOHABbHBIX Y3/10B;

MPOEKTUPOBAHUS
PaIMOTeXHUYE CKUX

YCTPOMCTB, ITPUOOPOB,
CUCTEM U KOMITTIEKCOB;

OIIK-4:

2.3 Komnerenuusa OITK-4

JiesiTe/TIbHOCTH HOBBIE 3HAHUSI U YMEHUsI B CBO€el TIpeIMEeTHOM 00/1acTy.

st hopMUpoOBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTD Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 7.
OPMHUPOBaHUs1 KOMIETEHLIMU U UCTIO0/b3yeMble CpeiCTBa OLIeHUBAHUSI

Tabnumia 7 — STansl

CNIOCOOHOCTBIO  CaMOCTOSITeNIbHO TIpUOOpeTaTb M HWCTOMb30BaTb B MPAKTUUECKOMH

PaJMOTIPUEMHBIX
YCTPOWCTB, TTPUHIIUTIBI
MOCTPOEHUs
YCHUTATETBHO-
rpeoOpa3oBaTe/IbHBIX
TPaKTOB

paJMOTIPUEMHUKOB U UX
(byHKL[MOHABbHBIX Y3/10B

CocraB 3HaThb YMmeTb Bnagets
Copeprxkanve OCHOBHbIE METO/IbI TIpUeMa | IPUMEHSITb MEeTO/Ibl MeTo/laMU
3TaroB CUTHAJIOB, obecrieueHust | IKCIIepUMEHTaTbHOTO MPOEKTUPOBAHUS
OCHOBHBIX XapaKTepUCTUK |UCC/IeJ0OBaHUS paZiOTeXHUUE CKUX

yCTPOMCTB, TpUOOpPOB,
CHCTEM 1 KOMIIEKCOB

Bunpl 3aHATHI

* [IpakTrhueckue

* [IpakTuueckue

* JlaboparopHbie

* OripocC Ha 3aHATHUSIX;

* BeicTyrninenue (goknag,
) Ha 3aHATUY;

* KoHcnekT
CaMOIIO/ITOTOBKY;

* CobecenoBaHue;

* Kypcosoe
NIpOEeKTUPOBaHue /

* Onpoc Ha 3aHATHUSAX;

* 3aiMra KypCoBbIX
npoekToB (pabor);

* BeicTynieHue (fokaaz
) Ha 3aHSTHY;

* KoHCrexkT
CaMOMO/TOTOBKY;

» CobecemoBaHue;

3aHSATHS; 3aHSATHS; 3aHATHS;
* JlaboparopHbie * JlabGopaTtopHble * CamocTodTebHas
3QHATHS; 3QHSATHSA; pabora;
e Jlexuuy; e Jlexuuy; * KoHTposb
* CamocTosTe/bHast + CamocTosiTesTbHast CaMOCTOSATe/IbHOM
pabora; pabora; paboThI (KypCoBOi
* TloaroroBka K * [loaroroBka kK TIPOEKT / KypcoBast
9K3aMeHy; 5K3aMeHy; pa6ora);
* KoHTpO/Bb * KoHTponb
CaMOCTOSATE/TbHON CaMOCTOSITe/TbHOMN
paboThI (KypCoBOi paboThI (KypcoBOi
TIPOEKT / KypcoBasi TIPOEKT / KypCoBast
pabora); pabora);
Hcronb3yembie * KonrtposbHast pabota; | ¢ KouTposnbHasi pabora; | * Otyert o
CpeAcTBa * Ortuet 1o * Ortuer no nabopaTopHoii pabote;
OLIeHMBaHUS nabopatopHoii pabore; nabopatopHoii pabore; * 3aIura KypCoBbIX

MpoeKToB (pabor);

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* Kypcosoe
IIpOEeKTHUpOBaHue /
Kypcogasi paborta;

* OK3aMe€H;
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Kypcogasi pabora;

* KypcoBoe

* JK3aMeH; MPOEKTUPOBaHUe /
Kypcogast pabora;
* ODK3aMeH;
@dopMyIMpOBKa MOKasaTeserd W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumie 8.
Tabsuria 8 — IlokasaTes U KPUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb YmeTb Bnagets
OtmuHo * CBOOOZIHO OCHOBHbIE * CBOOOZIHO TPUMEHSITH | * CBOOOJHO MeTo/aMU

(BBICOKMY YPOBEHb)

MEeTO/IbI ITpremMa
CUTHAJIOB, 00ecreueHunst
OCHOBHBIX
XapaKTepUCTUK
PaZIiOTIPUEMHBIX
YCTPOWCTB, MPUHLIUTIBI
TIOCTPOEHHsT
YCHITUTE/ILHO-
nipeo6Opa3oBaTeTbHbBIX
TPaKTOB;

MeTO/IbI
5KCIepUMeHTa bHOIO
VICCIIe[JOBaHUS
paJuONPUEeMHHUKOB U UX
(yHKL[MOHAbHBIX Y3/10B;

MIPOEKTUPOBAHUS
paZvoTeXHUUE CKIX

yCTPOMCTB, TpUOOPOB,
CHUCTeM U KOMIUIEKCOB;

Xoporiio (6a30BbIit

* yBepeHHO OCHOBHbIE

* YBEpeHHO NPUMEHSTh

* yYBepeHHO MeToflaMu

XapaKTepUCTUK
PaJIMOTIPUEeMHBIX
YCTPOWCTB, MPUHLIUIIBI
MOCTPOEHUS
YCUIUTE/BHO-
npeobpa3oBaTe/IbHbIX
TPAaKTOB;

YPOBEHb) MeTO/bl TIpreMa MeTO/bl NPOEKTUPOBAHUS
CUTHAJIOB, obecriedeHust | SKCIIePUMEHTAaTbHOTO pasiioOTeXHUYeCKUX
OCHOBHBIX VICC/IeJOBaHUS yCTPOMCTB, NpUOOpPOB,
XapaKTepUCTUK PaJiOTIPUEeMHUKOB U UX | CUCTEM U KOMILIEKCOB;
paiioNpUeMHBIX (YHKLIMOHAbHBIX y3/I0B;
YCTPOWCTB, MPUHLIUIIBI
MOCTPOEHUS
YCUIATEeTbHO-
ripeoOpa3oBaTe/bHbIX
TPaKTOB;
YIOB/IETBOPUTEIBH | * criocobeH * crnocobeH * crocobeH
0 (TIOpOroBEIi OpUEHTHPOBATLCS B OpUEHTHPOBATLCS B OpUEHTHPOBATLCS B
yPOBeHb) OCHOBHBIX METOZaxX MeTozax MeTozax
TprieMa CUTHaJIOoB, 9KCIIepUMEeHTaIbHOr 0 IIPOEKTUPOBAHHUS
obecrieueHrs OCHOBHBIX | HCC/Ie/IOBaHUS pafiuOTeXHUYECKUX

pPaJMONPUEMHHUKOB U UX
(YHKLIMOHAbHBIX Y3/I0B;

yCTPOWCTB, IPUOOpPOB,
CHCTeM U KOMIIEKCOB;

Tabmuiia 9 — Sraribl

2.4 Komnerennua OITK-5

OIIK-5: roTOBHOCTBIO 0(OpPM/ISITh, NIPe/ICTaB/IATh, JOK/Ia/bIBaTh 1 apr'yMEeHTUPOBAHHO 3alliMIIaTh
pe3y/bTaThl BLIOHEHHOM paboThI.

st popmMHUpOBaHMsT KOMITETEHL[UM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMM, TpUMEHsieMble /Ui 3TOr0 BUJbl 3aHATUA U HCIIOJb3yeMble CpPeACTBa OLeHWUBAHUS
npe/icTaB/eHbl B Tabsurie 9.
OPMHPOBAaHUSI KOMIIETeHLIUU U UCIIO/Ib3yeMble CpeZiCTBa OLleHUBaHUS

CocrTasn

3HaTb

YmMmeTb

Bnagets

CopepxaHue

¢r3nueckue u

(dhopMynMpoBaTh U peliaTh

MdaTeMaThndyeCKHUM

CornacoeaHa Ha noptane Ne 3013

22




5TalloB

MaTeMaTuuecKue MoJeu
TPOLIECCOB U SIBJIEHUM,
JIeXKalUX B OCHOBE
TIPUHLIUIIOB JeMCTBUS
pa/iuoTeXHUUEe CKUX
YCTPOWCTB U CUCTEM

3aJjauu, TPaMOTHO
WCT0/1b30BaTh
MaTeMaTUUeCKHWi armapar
Y UKC/IeHHbIe MeTO/bI /IS
aHa/M3a ¥ CUHTe3a
paJiMoTeXHUUe CKUX
YCTPOUCTB U CUCTEM

arraparoM /ijisi pelieHust
3a/lay TeOpeTUUeCKou 1
TIPUKJIaJIHOM
Pa/IMOTeXHUKH, MeTO/laMHU
WCCIIe/IOBaHUS U
MO/Ie/TUpPOBaHUsI 00bEKTOB
Pa/IMOTEXHUKHU

Buabl 3aHaTHMA

* [IlpakTnueckue

 [IlpakTuueckue

* JlaboparopHble

* BeicTyrinenue (goknag,
) Ha 3aHATUY;

* CobecenoBaHue;

* Kypcosoe
IIpOeKTHUpOBaHUe /
Kypcogas pabora;

* 3aiMra KypCoBbIX
NpoeKToB (paboT);

* BeicTynienue (f0oK1az
) Ha 3aHATHY;

* CobecenoBaHue;

* KypcoBoe

3aHATUS; 3aHATHS; 3aHATHS;
* JlaboparopHbie * JlabopaTopHbie » CamocrosiTeNTbHast
3aHATUS; 3aHSATUS; pabora;
* Jlekumuuy; * Jlekuuu; * KoHTpO/b
* CamocTrodTenbHas * (CamocrosiTesibHas CaMOCTOSITe/IbHOU
pabora; pabora; paboThI (KypcoBoit
e TloaroroBka K * TloaroTtoBKa K TPOEKT / KypCoBast
3K3aMeHy; 3K3aMeHy; pabora);
* KoHTpO/B * KoHTtponb
CaMOCTOSATe/IbHOU CaMOCTOATe/IbHON
paboThI (KypcoBoii paboTk (KypcoBoit
TIPOEKT / KypcoBast TIPOEKT / KypcoBasi
pabota); pabota);
Wcnons3yemblie * KontposbHasi pabora; | * KoHTposbHast pabora; | * OTuer 1o
CpeACTBa * Ortuer 1o * Ortuet no nabopatopHo¥ pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * 3ammra KypCoBbIX

1poeKToB (pabor);

* Brictynnenue (goknazn
) Ha 3aHSITHH;

* Kypcosoe
TpOeKTUpoBaHue /
Kypcogas paborta;

* OJK3aMeH; TIpOeKTHpOoBaHue / * OJK3aMeH;
Kypcogast pabora;
* 3K3aMeH;
dopMmy/nvpoBKa TOKa3aTesield U KpUTepPUeB OL|eHUBAHWS [JaHHOW KOMITeTeHI[UM TIpUBe/ieHa B
tabmuie 10.
Tab6muria 10 — [Toka3arenu U KpUTEPUU OL|eHUBAHUSI KOMITETEHITMY Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OminuHo * cBOOOAHO pu3HUecKre | * CBOOOIHO * cB0OOOHO
(BBICOKMIA yPOBEHb) | U MaTeMaTHyeCKue dbopMyMpoBath 1 MaTeMaThueCKUM

MO/Ie/TH TIPOL[eCCOB U
SIBJIEHUM, JIeXKAII[UX B
OCHOBe TIPUHIIATIOB
JIefCTBUS
PaIOTEXHUUE CKMX
YCTPOMCTB U CHUCTEM,;

pelaTh 3a/iauH,
IPaMOTHO UCII0/Ib30BaTh
MaTeMaThue CKUM
anrapar ¥ Yic/ieHHbIe
MeTO/IbI /111 aHA/Ti3a U
CHHTe3a
PaIMOTEXHUUE CKMX
YCTPOMCTB U CUCTEM,;

arraparoM /ijisi pelieHus
3a/la4y TeopeTUUeCKor 1
TIPUKJIaTHOM
paIMOTeXHUKH,
MeTO/[JaMH UCCIeI0BaHMUS
Y MO/Ie/TUPOBaHUS
00BEKTOB Pa/IMOTEXHUKH,;

Xopotiio (6a30BbIii
YPOBEHb)

* yBEpeHHO (Uu3nyecKue
Y MaTeMaTuueCcKue
MO/IeJT! TPOLIeCCOB U
SIBJIEHUM, JIeXKAII[UX B

* yBEepeHHO
¢dbopmypoBaTh U
peruarh 3aziauu,
I'PaMOTHO UCIIO/Ib30BaTh

* yBEpPEHHO
MaTemMaThuueCKUM
anrapaToM /Jisl peLleHust
3a/la4y TeopeTUUeCKor 1
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OCHOBe TIPUHIIATIOB
JeCTBUS
pPaIiOTeXHUYECKUX
YCTPOMCTB U CUCTEM,;

MaTeMaThue CKUM
anrapar U Yic/ieHHbIe
MeTO/IbI /11 aHa/Th3a U
CUHTe3a
PaIMOTEXHUUE CKMX
YCTPOMCTB U CUCTEM,;

TIPUKJIaTHOM
PaIUOTEXHUKH,
MeTO/[JaMH HUCC/Ie0BaHUS
Y MOJIe/TMPOBaHUsI
00BEKTOB Pa/IMOTEXHUKH,;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* cnocoben
OpHEeHTUPOBAThLCS B
(busnueckux u
MaTeMaThueCKuX
Mo/ieNiIX TPOLIeCCOB U
SIBJIEHUM, JIeXKallUX B
OCHOBe TIPUHLIUIIOB
JIeCTBUS
paiOTeXHUYECKUX
YCTPOWCTB U CUCTEM;

* criocobeH
OpPHEHTHPOBATLCS B
MeTOZax [JIsl aHa/Iv3a U
CUHTe3a
paiuoTeXHUUe CKUX
YCTPOWCTB U CUCTEM;

* crnocobeH
OPUEHTHPOBATLCS B
MeTOZIaX UCC/IeJOBaHUS U
MOZIe/TMPOBaHUS
00BEKTOB Pa/IMOTEXHUKH;

2.5 Komnerenpusa ITK-2

[TK-2: crmocoOHOCTBIO BBITIOMHATH MOZIEJTUPOBAHME OOBEKTOB M TIPOIIECCOB C IIe/IbI0 aHa/M3a U
ONTHMMH3aLMM UX [lapaMeTpoB C MWCII0/Ib30BaHWEM MMEHIIUXCSl CPeACTB HWCCAe0OBaHUM, BKIIIOYast
CTaHJapTHBIE TaKeTbl [PUK/IAJHBIX [IPOrPaAMM.

st bopMUpOBaHUsT KOMITeTEHLIMK HEO0OX0JUMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJb3yeMble CpeJCTBa OLleHWBAHUS
Tipe/iCcTaB/ieHbI B Tabmuie 11.
Tabsura 11 — OTarbl GopMUPOBaHUS KOMIIETEHI[UM U UCITO/Ib3yeMble CPeCTBA OL€HUBAHUS

CocraB 3HaTb Y™meTb Bnagets
Copeprxanve MeTO/Ibl pa3e/ieHus MPUMEHSITb MEeTO/bl MeToJlaMU
3TaroB KaHa/i0B, MOJY/ISILIUU U 5KCIepUMEeHTaTbHOIO MPOEKTUPOBAHUS
KOZIMPOBaHUs, WCC/IeIOBaHUS paZuOTeXHUUE CKUX

pasHeCeHHOro rpyeMa 1
cuHxpoHu3anuu B PTC

paJMOIIpPUEMHUKOB U UX
(byHKL[MOHABbHBIX Y3/10B

YCTPOMCTB, TTPHOOPOB,
CHCTEM U KOMIUIEKCOB

Bunpl 3aHATHI

¢ [IpakTHhueckue

* [IpakTuueckue

* JlaboparopHbie

3aHSTHS; 3aHSTHS; 3aHSATHS;
* JlaboparopHble * JlabGopartopHble * CamocrosiTenbHast
3QHATHS; 3QHSATHSA; paborta;
e Jlekiuy; * Jlekiuu; * KoHTpO/B
» CamocrosiTebHast » CamocTosiTe/ibHast CaMOCTOSATe/IbHOM
pabora; pabora; paboThI (KypCoBOi
* Tloaroroska K « TloaroToBka K TIPOEKT / KypcoBast
5K3aMeHY; 5K3aMeHy; pabora);
* KoHTpo/b * KoHTpO/b
CaMOCTOSITe/TbHOM CaMOCTOSITe/TbHOM
paboThI (KypCoBoit paboThI (KypcoBoit
TIPOEKT / KypcoBast TIPOEKT / KypCcoBast
pabora); pabota);
HWcnonb3yemble * KoutponbHas pabora; | * KoHtponbHas pabora; | ¢ OTueT no
CpeACTBa * Ortuet 110 * Ortuer o nabopatopHoii pabore;
OLIeHMBaHHUs nabopatopHoii pabore; nabopatopHoii pabore; * 3amumra KypCoBbIX

* OrnipocC Ha 3aHATHUSIX;
* PacuerHas paborta;

* BeicTyrninenue (goknag,
) Ha 3aHATUY;

* Onpoc Ha 3aHATHUSAX;
* 3aiMra KypCoBbIX
TpoeKToB (pabor);

* PacuetHasi paboTa;

MpoeKToB (pabor);

* PacuertHas pabora;

* BricTynnenue (goknazn
) Ha 3aHSITHH;
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* KoHCrieKkT
CaMOMOATOTOBKY;

* CobecenoBaHue;

* Oryer 1o MpaKTHKe;
* Kypcosoe
IIpOeKTHUpOBaHUe /
Kypcogasi pabora;

* BeicTyrnuienue (goknaz
) Ha 3aHATHY;

* KoHcriekT
CaMOTIO/ITOTOBKY;

* CobecemoBaHue;

* OrTuer 110 TIPaKTHKe;

* Kypcosoe

* OTyerT 1O MPaKTHKE;
* Kypcosoe
IIpOEeKTHUPOBaHUe /
Kypcogasi pabora;

* OK3aMe€H;

* JK3aMeH; IpOeKTUpOoBaHue /
Kypcosas pabora;
* DK3aMeH;
dopMynMpoBKa TIOKa3aTe/ell M KpUTepUeB Ol[eHWBaHUSl [JaHHOW KOMITETEHIIMU TpUBeJeHa B
Tabmuie 12.
Tabsmuria 12 — [Toka3arenu U KpUTEPUU OL[eHUBAHUSI KOMITETEHITMY Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OTtnnuHO * cBOOOIHO METO/bI * cBOOOIHO NMPUMEHATE | * CBOOOJHO MeTOJaMHU

(BBICOKMI YPOBEHb)

pasziesieHus KaHaJloB,
MOZY/ISALMU U
KOJMPOBaHUS,
pasHeCeHHOro rnpyema 1
cuHXxpoHu3aumu B PTC;

MeTOZbl
9KCMepUMeHTabHOTr0
VICC/Ie[JOBaHUS
PaJIMOTIPUEeMHUKOB U UX
(yHKL[MOHAbHBIX Y3/10B;

IPOEKTHPOBAHUS
pajuoTeXHNUYe CKUX

yCTPOMCTB, TpUOOPOB,
CUCTeM U KOMIITIEKCOB;

Xoporiio (6a30BbIit

* yBEPEHHO MeTO/ibl

* yBEepeHHO MPUMEHSTh

* yBEPEeHHO MeToJjaMu

KaHaJI0B, MOAYJIALIMU U
KO POBaHWH,

pasHeCeHHOro rnpuemMa u
cuaxpoHusanuu B PTC;

9KCIIEPUMEHTATbHOTO
WCCIIeIOBaHUS
PaJITUOTIPUEMHHUKOB U UX
(yHKL[MOHABbHBIX Y3/10B;

YPOBeHb) pasfesieHys1 KaHasloB, MeTO/IbI IIPOEKTHPOBAHUS
MOZYJIALIAU U 9KCIIePUMEeHTa/IbHOIO paZiMoTeXHUYeCKUX
KOJMPOBaHUH, VICC/Ie/I0BaHNUs yCTPOMCTB, TpUOOPOB,
pasHeCeHHOro npyeMa U | pajuoNpUeMHUKOB U UX | CHUCTeM U KOMILIeKCOB;
cuHXxpoHusaumu B PTC; (yHKL[MOHAbHBIX Y3/10B;

Y0BNeTBOPUTENBH | ¢ criocobeH * criocobeH * criocobeH

0 (TIOpOroBBIi OPHEHTHPOBATHLCA B OPHEHTHUPOBATHLCA B OpPHEHTHPOBATHLCA B

YPOBEHbB) MeTo/|ax paszeieHus MeTozax MeToax

MIPOEKTUPOBAHUS
paZvioTeXHUUE CKIX

yCTPOMCTB, TPUOOPOB,
CHUCTeM U KOMIUIEKCOB;

IMprMeHeHHeM COBPEMEHHBIX CPpeCTB U METO/I0B.

2.6 Komnerenuus I1K-4
[TK-4: crocoOGHOCTBbIO K OpraHM3allid M TIPOBEIEHUI0 JKCTIepUMEHTabHBIX HMCC/Ie0BaHUN C

[7nst bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0[JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM M MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TIpe/iCTaB/IeHbl B Tabuiie 13.
Tabsuria 13 — Dranbl GpopMUPOBaHUS KOMITETEHIIUU W UCTIO/Ib3yeMble CPe/ICTBA OLIeHUBAHMUSI

CocraB 3HaThb YMmeTb Bnagets

Copeprxkanve OCHOBHbIE MeTOAbI TIpUeMa | IPUMEHSITb MEeTO/Ibl MeToJaMu

3TaroB CUTHAJIOB, obecrieueHUsi | TEOPUM OMTUMAbHBIX MPOeKTUPOBAHUS
OCHOBHBIX XapaKTepUCTHK | pelleHul Npu paZuOTeXHUUE CKUX
paiMONpHeMHBIX MPOEKTHPOBaHUHU yCTPOMCTB, pUbOpOB,
YCTPOWCTB, MPUHLUIIBI pPaZiMOCUCTEM Mepefjaun CUCTEM U KOMILJIEKCOB
MOCTPOEHUs vH(bopMaLuy,
YCUJIUTE/IbHO- PaZANOIOKAL[MOHHBIX U
ripeobpa3oBaTesibHbIX pa/iMOHaBUTaLIMOHHBIX
TPaKTOB CUCTEM
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Bunp! 3aHATHI

* [lpakTueckue
3aHATHUS;

* JlaboparopHbie
3aHATHUS;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* [logroroBka K
5K3aMeHy;

* KoHTpO/Bb
CaMOCTOSITeJTbHOU
paboThI (KypCoBOiA
TIPOEKT / KypcoBas
pabora);

* [lpakTnueckue
3aHATHUS;

* JlabopaTtopHble
3aHATHUS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* TloaroToBKa K
9K3aMeHY;

* KoHTtponb
CaMOCTOSITe/TbHOU
paboThI (KypcoBOit
TIPOEKT / KypcoBast
pabora);

* JlaboparopHble
3aHATHS;

* CamocTodTenbHas
paborta;

* KoHTpO/B
CaMOCTOSITe/IbHOU
paboThI (KypCoBOit
MPOEKT / KypcoBasi
pabora);

Ucnonb3yembie
cpefcTBa
OL|€HMBaHUS

* KonTtposnbHas pabora;
* Ornipoc Ha 3aHATHSIX;
¢ KoHcnekT
CaMOTIOJTOTOBKHY;

* CobecemoBaHue;

* OTyer 1o NpaKTHUKe;

* Kypcosoe
TpOeKTUpOBaHue /
Kypcogas pa6ora;

* KoHrposnbHas pabota;
* Onpoc Ha 3aHATHUSX;
* KoHcnekr
CaMOIIO/IrOTOBKY;

* CobecegoBaHue;

* Ortuer 1o npaxTuKe;

* KypcoBoe
MPOeKTUpPOBaHue /
Kypcogast pabora;

* OTyeT no NpaKTHUKe;
* Kypcosoe
TpOeKTUpOoBaHue /
Kypcosas pabora;

* OK3aMe€H;

* OK3aMeH; * DK3aMeH;
dopMy/nvMpoBKa TOKasaTeseldd M KPUTepPUeB OLeHUBAHWS [JaHHOW KOMITeTEHLMM TpuBe/leHa B
Tabmuie 14.
Tabnuiia 14 — IMokasaTesd ¥ KPUTEPUH OLIEHUBAaHHSI KOMITETEHIIMM Ha 3Tarax
CocraB 3HaTb YmeTb Bnagets
OminuHo * CB0OOO/IHO OCHOBHbBIE * cB0OOOIHO MPUMEHSTh * cB0OOOHO MeToaMH

(BBICOKHI YPOBEHbD)

MEeTO/IbI ITpremMa
CUTHAJIOB, 00ecIreyeHus
OCHOBHBIX

MeTO/|bl TEOPUU
OINTHMaJbHbIX pelleHnH
IIpY IPOEKTUPOBaHUU

TIPOEKTUPOBAHHUS
PaJroTeXHHUYEe CKHUX
yCTPOWCTB, PUOOpPOB,

XapaKTepPUCTUK PaInOCUCTEM TIepefiaud | CHUCTEM U KOMITIEKCOB;
PaZIMOTIPUEMHBIX uHpopMarmu,
YCTPOMCTB, TTPUHLIMIIBI PaZI0JIOKAI[MOHHBIX U
TIOCTPOEHHSsI PaZIMOHABUTAL[UOHHBIX
YCUTUTETBHO- CUCTEM;
nipeoOpa3oBaTeTbHbBIX
TPAaKTOB;
Xopouio (6a30BbI | ¢ yBepeHHO OCHOBHEIE * YBEpPEHHO MPUMEHATh | * YBEPEHHO MeTOflaMU
YPOBeHb) MEeTO/IbI TIpUeMa METO/Ibl TEOPHU MIPOEKTHPOBAHUS
CUTHAJIOB, 00eCTIeUeHUs] | ONTHUMA/IbHBIX PElIeHUH | pafinOTeXHUUYeCKHX
OCHOBHBIX TIPU TIPOEKTUPOBAHUM YCTPOWCTB, prub0opoB,
XapaKTepUCTHK PaZIMOCKCTEM TIepe/laul | CHUCTEM W KOMILJIEKCOB;
PaOTNIPHEMHbBIX uHbopMaruu,
YCTPOMCTB, IPUHIIMIIBI PaZIOJIOKAI[MOHHBIX U
TIOCTPOEHUS paZiIMOHaBUTAI[UOHHBIX
YCUTUTE/TbHO- CHUCTEM;
nipeobOpa3oBaTebHbBIX
TPAaKTOB;
YI0BNIETBOPUTE/IBH | * criocobeH * crocobeH * crnocobeH
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o (TIoporoBbii
YPOBEHD)

OpPUEHTUPOBAThCS B
OCHOBHBIX MeTOJax

OpPMEHTUPOBAThCS B
MeTO/]aX TeOpUU

OpHEHTUPOBATLCS B
MeTozax

npreMa CUIHaJsoB, ONTHUMA/IbHBIX PEIIeHHH | TMPOEKTUPOBAHUS
obecrieueHust OCHOBHBIX | ITPU IIPOEKTUPOBAHUU PaMoTeXHUYEe CKUX
XapaKTepPUCTHK PajInOCUCTEM TIepeflaud | yCTPOWCTB, MPUOOPOB,
paZiiOTIPUEMHBIX uHbopMaru, CHCTEM U KOMILIEKCOB;
YCTPOWCTB, MPUHLIUAMAX Pa/INOIOKAL[MOHHBIX 1

TIOCTPOEHUS paZiIMOHaBUTAL[UOHHBIX

YCHITUTEJILHO- CHCTEM;

nipeobpa3oBaTe/TbHbIX

TPaKTOB;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUHCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIBHBIE
3a/laHysl WK WHbIe MaTepHuasibl, HeoOXoAUMBbIe /IJisi OLIeHKW 3HaHWM, YMeHHH, HaBBbIKOB U (W/IK) OIbITa
[eSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIETEHLIMH B TpoOLlecce OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeIyIOIIIeM COCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY
— CumynsAuus TMHeNHBIX Lierel ¢ UCIoIb30BaHUeM MPOCThIX aHAaTUTUYeCKUX MOZleren.
— CuMy/siLus HeTMHEeWHBIX 1erell MeTOI0M rapMOHHUEeCKOTo OastaHca.
— CrpykrypHbiii cuHTe3 cxeM B CAIIP AWRDE
— TIporpammupoBaHue TMOKHX CpeJCTB U3MepeHus C mpuMeHeHreM LabVIEW.

3.2 Bonpockl Ha codecejoBaHHe
— OcobenHoctu cumynsiqud  POC  Ha ypoBHe CTPYKTYpHbIX cxeM. [lonHele wmopenu
YeThIPeXIIO/OCHBIX 3/IeMeHTOB. BO3MOXHOCTH 10 aHa/iv3y pacnpegesieHHbIX CTpPyKTyp B AWR DE.
Knaccudukaims cumynstopoB. CUMY/ISILIMS TTePeX0JHbIX MPOLeCCOB B HeTMHEeHHbIX Lensx. HemuHeliHble
CUMYJISITOPBI U MX TIpUMeHeHre. MeTo/ MHOTOCUTHaIbHOTO TapMOHWUeCKoro OaaHca.

3.3 TemMbl 0IPOCOB Ha 3aHATUAX
— Kraccudukarius mogeneit
— JIuHeliHble U HeJIMHEWHbIe MOJe/N
— CgoiicTBa Mozenei
— Kgsa3ucratuueckue (QS) u HekBa3ucratuueckue (NQS) HesvHeliHbIe MOJIeNTU

3.4 Tembl 0K/1a/10B
— Tema foksazia onpesiesisieTcs TeMOU KypCOBOTO 1poekTa (paboThi)

3.5 DK3aMeHaLMOHHbIe BOIIPOCHI
— DK3aMeHallOHHble OWIeTbl CofepKaT [JBa BOIpOCa.
KOMOWHAI[UH BOTIPOCOB M3 KOHTPOJIbHBIX paboT

bunetsl ¢dopmupyroTcs myTem

3.6 TeMbI KOHTPO/ILHBIX PadoT

— KouTtponbHast pabora Nel OcobeHHoctH cumysisiiud POC Ha ypOBHE CTPYKTYPHBIX CXEM.
Bo3Mo)kHOCTH 10 aHanu3y pacripeiefieHHbIX cTpyKTyp B AWR DE. [IByXI1io/tocHbIe JTMHeHbIe 3/1eMeHTbI
U UX Mofenyd. Mozies 4eThIpexIoOCHBIX 3/IeMEeHTOB /IJI UCIO0/Ib30BaHKs Ha YPOBHe MO/ e/IMPOBaHUs
CTPYKTYpHbIX cxeM. [lo/iHble MoOpenu 4YeThIPeXIOMIOCHBIX 371eMeHTOB. be3blHepliMOHHasi He/MHeilHast
Mozenb auosa. HenvHeliHble MoZie/l peakTUBHBIX /1eMeHTOB. HeylvHeHO-MHepLYOHHas MOZeNb JU0/a.
[Tpocreiiiiiasi Ge3bIHEPLIMOHHAS HeJTMHeWHasi Mofeb TpaH3ucTopa. HesHeMHO-WHEepLMOHHAs MOjienb
TpaH3ucTtopa Obepca-Mosa. Mogens OuronsipHoro TpaH3uctopa ['ymmens-IlyHa. HemmHeliHo-
WHepLMOHHas Mmozenb Tpan3ucTopa JFET.

— KonrponbHast pabora Ne2 Kraccudwukauusi cumynstopoB. HesvHeliHble CUMY/STOPBl U UX
npuMeHeHre. CUMY/SLMSA JMHEWHBIX Lierleid Mo TOCTOSTHHOMY TOKY. CUMYy/sLMs JTMHEWHBIX Lierneid c
yueToMm peakTuBHOCTU. Kiaccudukaiysi HelMHeNMHbIX CUMY/IATOPOB. CUMYJISILIUS HeJTMHEMHBIX Lierel 110
MOCTOSTHHOMY TOKY. CHUMy/siusi TiepexOoJHbIX TIPOLeCCOB B He/JWHEeWHbIX wLensX. CXoAuMOCTb
aJITOPUTMOB HETMHEMHOW CUMYJSiMU. MeTo[ rapMoHuuYeckoro OasaHca. MeTos MHOTOCHUTHabHOTO
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rapMOHHYeCKOro OasaHca.

— KonTtponbHas pabora Ne3 Pa3HOBHUAHOCTH cuHTe3a lierei. YTo HeoOXOJUMO 3a7iaTh, UTOOBI
orpefie/IuTh 3aflady aBTOMAaTU3MPOBAHHOIO I1apaMeTpUuecKoro cuHre3a? Kak MOXHO c(popMHUPOBaTh
ey ontrMur3an? OcoOeHHOCTH 3a/laHusI BapbUPYEeMbIX MapameTpoB. YTo Takoe rpaHUYHBIE YC/IOBUS
ONTUMU3aLMM U KaKOBbI 0COOEHHOCTH MX BblOOpa? OCHOBHbIE ONTHUMU3AL[MOHHbIE AJTOPUTMBI U HMX
0CO0EHHOCTH. ABTOMAaTHU3WPOBAHHBIN CTPYKTYDHBI CHHTe3 KakKuX Llerel Ha HACTOSL[UA MOMEHT
peanu3oBadH B AWRDE? OcHOBHble pa3HOBUAHOCTUA (UIBTPOB, AOCTyMHbIe /i aBTOMaTH3UPOBAaHHOTO
CTpyKTypHOro cuHTte3a B AWRDE. A/ropuT™M aBTOMaTH3UpPOBaHHOTO CTPYKTYPHOIO CHHTe3a (DU/IbTPOB.
[Tpeobpa3oBaHre 4YacCTOTHI MpPU CHUHTe3e (DUIBTPOB: UTO BBIMOMHSETCS Ha 3ToM 3Tane? Ha Kakoit
3/IeMeHTHOU 0a3ze MokeT ObITb cHHTe3upoBaH GuasTp B AWRDE? OcobeHHOCTH cHHTe3a (UIBTPOB Ha
pacripefienieHHbIX 31eMeHTaX. OCHOBHbIE UCXOJHbIE TIapaMeTphl /s pacueTa ¢uibrpa. OOLMe MogX0oAbI
K CHHTe3y COIVIaCyIoUMX Lerneidl. YTo Hy)KHO 3aaTh, YTOOBI OMpeAennTh 3a/ilauy aBTOMaTU3UPOBAHHOTO
CUHTe3a COr/acyrollen emnu?

3.7 TemaTnKa NNpakKTHKH
OsHakomsieHHe ¢ uHTepdericom nporpaMmmel AWR DE.Co3zanue npocreiiiieii cxeMsl
— IlpoektrpoBaHue (puabTpa MO 3ajaHHBIM NTapaMeTpaM U ONTUMU3aLUsl er0 XapaKTepUCTUK
— IlpumeHeHMe aBTOMAaTH3MPOBAaHHBIX W3MEPUTE/IbHBIX CUCTeM I SKCTPaKLUU IlapaMeTpOB
MOZiesiel 3/ieMeHTOB

3.8 TembI pacueTHBIX pabdoT
— Cobparts npoctyto cxemy B AWRDE.
— Paccuurars B cucreme MathCAD umny/nbCHble TiepexofHble U UaCTOTHble XapaKTePUCTUKU
IIPOCTEULLIeH LIeTn.
— HccnepoBath 3aBUCUMOCTD KaueCTBa MOZe/IMPOBaHUSA OT [1apaMeTpOB CUMYJISITOPa.
— [IlapameTpuyecky CMHTe3MpPOBaTh CXeMy 10 38JaHHOMY KPUTEPHIO.

3.9 Tembl /1a0OpaTOPHBIX padoT

— @OuIbTp HU3KUX YaCTOT Ha COCPEeOTOUEHHBIX 31eMeHTax. OCBOWUTH aHaIU3 JTUHEUHBIX CXeM.
HayuuTbcsi CTPOUTH 97M€KTpUYECKHWe CXeMbl, 03HAKOMHUTCS C OHOMMOTEeKol 571eMeHTOB, OCBOWThb
TIPUHLUIIBL  peJaKTUPOBaHUsl 3/1eMEHTOB, HAy4YMTbCs 3a/iaBaTb YacTOTHble [Marias’oHbl, CO37aBaTbh
pasnuuHble Tpapuku C OTOOpakeHHMeM Ppa3IMYHbIX XapakTepucTHK. OcCBOMTHL HMHCTpyMeHT Tuner,
VHCTPYMEHT OITUMM3aLiu1 XapakTepucTUK. HayuuTcs OTKpbIBaTh, 3aKpbIBaTh U COXPAHATH ITPOEKTHI.

— YcunuresnbHbBIA Kacka Ha OWUIONsipHOM TpaH3ucTope. OCBOUTh METOAWKY DeJaKTUPOBaHUs
napametpoB SPICE-mogzeneli. YkasaTb IapameTpbl TpaH3UMCTOpa COIIACHO BapuaHTy. [locTpouth
COOTBETCTBYIOLME FPa(UKH.

— Jlunus nepefaun. Pa3paboTaTh TOMOMIOTHIO MUKPOTIOJIOCKOBOW JIMHUM TIepefiauy C 33 aHHBIMU
I10 BapUaHTaM IlapamMmeTpaMHU MOZJI0KKU.

— TlonocoBoii ¢unbLTp Ha pacripefieNieHHbIX 37eMeHTax. Pa3paboTarh TOIMOOTUIO TOJ0COBOTO
(unbTpa C 3ajlaHHBIMU 110 BapUaHTaM MapaMeTpaMu

3.10 TembI KypCOBBIX IPOEKTOB (paboT)
— [IlpoekTrpoBaHue cHCTEMBI Ilepefjaul CUrHamia
— Pa3paborka ¢huasTpa CoCpeoTOUeHHOM CeTeKIUN

4 MeToanuecKue Marepua/ibl
st obecrieuenust mporjecca oOy4yeHHs U pelleHUs 3a7iau 00yuyeHUs] UCTIONB3YIOTCS CIIefyIOILHe
MaTepuasbl:
— MeTOAUYeCKHe Marepuasbl, OMpefessolie TMpoLefypbl OLIeHWBaHUSl 3HaHWUM, YMEHUH,
HaBbIKOB U (W/IM) OMbITa [esTeJbHOCTH, XapaKTepU3YIOL[UX 3Tarbl (POP-MUPOBAHHSI KOMIIETEHLUMH,
cornacHo 1. 12 paboyeili MporpaMMal.

4.1. OcHoBHad uTeparypa
1. OcHOBBI aBTOMaTHM3WPOBAHHOIO MPOEKTUPOBAHUS PA/IM03/€KTPOHHBIX YCTPONCTB (YacTh 1):
YuebHoe mocobue / KomorpusoB B. A. — 2012. 120 c. [OnekrpoHHbIH pecypc] - Pexxum goctyma:
https://edu.tusur.ru/training/publications/1390, cBoGOAHBI.
2. OCHOBBI aBTOMAaTW3MPOBAHHOIO MPOEKTUPOBAHUS PaZM03/1€KTPOHHBIX YCTPOUCTB (UacTh 2):
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YuebHoe mocobue / KomorpusoB B. A. — 2012. 132 c. [OnekrpoHHbIl pecypc] - Pexxum gocryma:
https://edu.tusur.ru/training/publications/1391, cBo6oAHBIH.

4.2. lonoiHUTe/IbHAA IMTepaTypa
1. Pasesur B./l., [Toranos }0.B., Kypymmn A.A. IIpoektrpoBanre CBU-yCTpPOUCTB C MOMOLLBIO
Microwave Office. TTog pea. B.[. Pazepura. — M.: COJIOH-IIpecc, 2003. — 496 c. 3K3-pbl: BCeTO:
aynsn(12), cuz1(1), cusz5(1) (Hammuue B 6ubmoreke TYCYP - 14 3Kk3.)

4.3. YueOHO-MeToANYeCKOe M0co0He U MPOrpaMMHoOe odecrieueHne

1. OCHOBBI KOMITBIOTEPHOTO MPOEKTUPOBAHUS M MOZETUPOBAHHST Pa/IM03/IEKTPOHHBIX CPE/ICTB:
YuebHo-MeTopnyeckoe mocobue / Kpackko A. C. — 2012. 64 c. [DnekTpoHHbI pecypc] - Pexxum
poctyma: https://edu.tusur.ru/training/publications/1030, cBoOOJHBIH.

2. OCHOBBI KOMITLIOTEPHOTO TIPOEKTUPOBAHUSI W MOJEIMPOBaHUS PaJU03IEKTPOHHBIX CPE/CTB:
YuebHO-MeTOAMUECKOE TTIOCOOMEe K MPAaKTUUeCKUM 3aHSATHSIM M OpPraHU3al[ii CaMOCTOSITeTbHON pPabOoThI
nmo kypcy / Tucnenko B. W. — 2011. 22 c. [DnekTpoHHBIM pecypc] - Pexum gocrtyma:
https://edu.tusur.ru/training/publications/2119, cBo60AHBIH.

3. OcCHOBBI NTPOEKTUPOBAHKS 37IEKTPOHHBIX CPe/CTB: MeToanyecKre yKa3aH!sl K ITPaKTHUe CKUM,
71ab0paTOpPHBIM 3aHATHSIM M CaMOCTOSITe/TIbHOUM pabote / UepHbiieB A. A. - 2012. 71 c. [OneKTpoHHbIH
pecypc] - Pexxum gocrtymna: http://edu.tusur.ru/publications/2814, cBo60gHBIT.

4. TIpoekTHpOBaHWe PaJUOTEXHUUYECKHUX CUCTeM: MeToAuuecKre yKasaHus 110 KypCOBOMY
npoektipoBanuto / Iapeirun I. C. - 2012. 20 c. [OnekTpoHHbIM pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/1530, cBoOOAHBIT.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. OcHoBHag 6a3za 6ubnmuoreku TYCYP
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