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
Papynorexnuyeckue ey U CUrHajibl

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

HaripaBnenue noarotoBku (cneruanbHocTh): 11.03.01 PaguorexHuka

HanpaenenHocts (mpodunb): PajuoTexHHMYecKHWe CpeCcTBA mepejaud, NpueMa M 00padoTKu
CUTHAJI0B

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: P3U, Kadeapa pajuo3/1eKTPOHUKH H 3a1MThl MH(OpMaIuu

Kypc: 2

Cemecrp: 3, 4

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Buzibl yueOHOM IeATebHOCTU 3 cemecTp 4 cemecTp Bcero EvHunpbl
1 |Jlekuuu 36 36 YacoB
2 | Ilpaktnueckue 3aHATUS 36 36 4yacoB
3 |JlabopatopHbie pabOThI 24 24 YyacoB
4 | KoHTpOJIb CaMOCTOSITE/TLHOM pabOoThI 10 10 4yacoB
(KypcoBo#i IpOeKT / KypcoBasi paboTa)
5 | Bcero ayquTOpHBIX 3aHATHUM 96 10 106 4yacoB
6 |CamocTosTenbHast pabora 12 62 74 yacoB
7 | Bcero (6e3 5k3ameHa) 108 72 180 4yacoB
8 |IloaroroBka u cjada sK3aMeHa 36 36 4yacoB
9 | OO1asi Tpy0eMKOCTh 144 72 216 yacoB
4.0 2.0 6.0 3.E

OK3aMeH: 3 ceMeCTp
KypcoBas pabora (1poekr): 4 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:[pbl
npotokot Ne 6 ot « 19 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.01 PaguorexHuka, yTBepxkaeHHoro 2015-03-06 rozma, paccMoTpeHa U

yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne
Pa3paboTunku:
noreHT kKad. TOP Boromosos C. .
nipogeccop kad. TOP KpakogBckuii B. A.

3aBeayromumii obecreunBarolei Kad.
TOP Hemugos A. f.

Pabouasi mporpaMMa coriacoBaHa C (hakyaeTeTOM, TIPOGUIMpYIOIel U BhIMyCKarollel KadenpaMu
Harpap/ieHUs! TIOATOTOBKY (CIeLanbHOCTH).

Hekan PT® [Torosa K. HO.
3aBe/lyIOIIMI BBIMTyCKaroLLeit Kad.

P31 3apopuH A. C.
OKCIepThI:

JoueHT kad. TOP Boromonos C. .
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

Lenbro mpernogaBaHusi AUCLUIIIMHBI «PaguorexHuueckue 1enyd U curHaiabl (PTLIC)» siBasieTcs
u3yueHre OOIIMX TIPUHIUIIOB OMWCAHUS PpaZMOTeXHUUECKUX CHUTHAJIOB U LeTiel; (opMupoBaHHe
1[eJIOCTHOTO TIpe/iCTaB/ieHrdss O (DU3MYeCKUX U MaTeMaTUueCKUX MOJesisiX, TIPUMeHsIeMbIX [JIsi
VICC/IeIOBAHNS CUTHAJIOB M Lened, B MX eQUHCTBE W B3aUMOCBSI3M; OCBOEHME METOJOB pacyeTa
TapaMeTpOB CUTHAJ/IOB M LeTiel; MOHMMaHWe MPUHLIUIIOB pab0Thl OCHOBHBIX (DYHKIIMOHA/BHBIX Y3/10B
pajioarnriaparyphl.

B pesynbrare M3yuyeHusi HACTOSIILEN AUCLIMIUIUHBI Y CTYAEHTOB [I0/KHBI C(DOPMUPOBATLCS 3HAHUS,
YMEHUS U HaBbIKH, [MO3BOJISIFOLLME MPOBOJUTH CAMOCTOSITE/TbHBIM aHa/IU3 MPOLIeCCOB Tepefauu, pyuemMa u
00pabOTKH CUIHAJIOB, MTPOMCXOAAIIMX B CUCTeMaX CBsi3U. II[pHoOpeTeHHbIe CTYIeHTaMU 3HaHUSI U HaBbIKK
HeoOXOUMBI Kak [/l TPAMOTHOM 3KCIUTyaTalliy CYIeCTBYIOIEH armapaTyphbl, Tak U [t pa3paboTKu U
TIPOEKTUPOBAHUS TepCrHeKTUBHOW. CTyneHThl TakXKe AO/DKHBI MOyYMTh 3HAHUS, UMelollje He TOJIbKO
CaMOCTOsITe/IbHOe 3HaueHWe, HO W 00ecreuyMBarolvie TIOATOTOBKY [jisi YCBOEHUs TIOC/Ie[yHOIUX
JUCLIATIIUH.

1.2. 3aauy AMCLUIIIMHBI
— OcHoBHOM 33fiauell AUCLIAIUIMHBI SB/ISETCS OCBOEHHEe CTy[eHTaMHU COBPEMEeHHBbIX MeTOZOB
aHa/iu3a [eTepMUHUPOBAHHBIX U CIy4YalHBbIX CUTHA/IOB, METO/OB aHa/lv3a paJlMOTeXHUYeCKUX Lierei:
aHaJIOTOBbIX, IMCKPETHBIX U LM(POBbIX. V3yueHHne AUCHUIIMHBI «PajuoTeXHUUeCKre Lel U CUTHaIbI»
criocobcTByeT (OPMHPOBAHUIO Y CTY[EHTOB OOIIeKyAbTYPHBIX U TMPOQeCcCHOHaNbHBIX KOMITEeHCalUi
cootBetcTBytoier OITOII.

2. MecTo pucimiuidHeel B cTpyKrype OITOII

HOucuuruiiHa «PaguorexHudeckue 1iend U curHanb» (B1.5.21) otHocutcst kK 6roky 1 (6a3oBast
4yacTh).

[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
criefyroye AACHUIIMHBL: MHdopMaTika M WHGOpPMAalLMOHHbBIe TexHOnorud, MaremaTtrka, OCHOBBI
TeopuH Lieriei, Pu3uka.

[MocneayromuMu TUCLMIUIMHAME SIBJSTIOTCS: MeTposiorust U pasvovsMepeHusi, OO1ast Teopust
pazarocBsizu, OCHOBBI LIM(PPOBOTO Te/eBUJeHUs] U BU/e0TeXHUKa, PagrioaBToMaTrka, PaguorexHuyeckre
cuctembl, CraTUCTUUecKasi Teopusi pPaJUOTeXHUUECKUX CHUCTeM, YCTpOWCTBa TeHepupOBaHUs U
(hopMHpOBaHHs CUTHAJIOB, YCTPOMCTBA IpremMa U 00paboTKy curHamos, LudpoBast 00paboTKa CUTHAOB.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHUs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL1i:

—  OIIK-2 cnoco6HOCTBIO BBISB/STH €CTeCTBEHHO-HAYUHYIO CYL[HOCTh MPO0/eM, BO3SHUKAFOIIUX
B XOZle MpoQecCUOHANbHOW [esiTeNIbHOCTH, TPYB/EKaTh [/l UX pelleHHs COOTBETCTBYROIIMN (PU3MKO-
MaTeMaTHU4eCKHH arapar;

— [IIK-6 roToBHOCTBIO BBINOJHATE pacyeT U MPOEKTUPOBaHWE [eTasel, y3/0B U YCTPOWCTB
paJuOTeEXHUUECKUX CUCTeM B COOTBETCTBUM C TeXHWYECKUM 3a/laHueM C MCI0/Ib30BaHWEM CpeJCTB
aBTOMaTHU3aLM [MPOEKTUPOBAHMUS;

B pesynbrare nsyyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HATh €CTeCTBeHHOHAYYHYIO CYIITHOCTh MMPO0OseM repefaur 1 00pabOTKH CUTHAIOB B 00/1aCTH
Pa/IMOTeXHUKH; (PU3NKO-MaTeMaTUUYeCKHI arrapar, rpyuBieKaeMblil /st pellieHUs TipobsieM repefiauu U
00paboTKM pagMoTeXHUUeCKHUX CHTHA/IOB; aJrOPUTMbI pacueTa W TMPOEKTHPOBAHUS JeTanel, y3/0B U
YCTPOMCTB pajuOTeXHUYECKUX CUCTeM B COOTBETCTBUM C TEeXHUUECKUM 3a/laHheM; MEeTOAUKU
MIPOEKTUPOBAHUS Pa/IMOTEXHUUECKUX YCTPOWCTB M CHUCTEM C MCIO0/Ib30BaHWEM CpeJiCTB aBTOMAaTH3aluu
MIPOEKTHPOBAaHUSI;

— yMeThb BBISIBMATH €CTECTBEHHOHAyYHYI0 CYIHOCTh Tpo0sieM, BO3HHUKAIOUMX B XO7e
npodeCcCUOHANBLHON  [lesiTeJTbHOCTH; TIpUBJ/IeKaTh [i/Isl pellleHUsi TpobsieM Tiepefaud W 06paboTKu
paJMOTEXHUUECKUX CUTHAJ0B COOTBETCTBYHOLIMK (M3MKO-MaTeMaTHUeCKUi —armapar; MpPOBOAUTh
pacueTbl ¥ NMPOEKTUPOBAHUE JieTasel, y3/I0B U YCTPOWCTB PaIMOTEXHUUECKUX CUCTEM B COOTBETCTBUHM C
TeXHUYEeCKUM 3a/laHleM; HCII0/b30BaTh Cpe/CTBA aBTOMAaTHU3allMM IIPOEKTUPOBaHUsS /sl pacyeTa |
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IIPOEKTHMPOBAHUS JieTaslel, Y3/I0B U YCTPOMCTB paJMOTeXHUUECKUX CUCTEM;

— BJIafeTh HaBbIKAMU BBISBIEHUs CYIIHOCTH TIpoOsieM mepefaud ¥ oOpabOTKM CHUTHAJIOB; -
OTIBLITOM TIpWB/IeUeHHs] (PU3UKO-MaTeMaTHUUeCKOro armapaTa /[yjisi pellleHdsi mpoOsieM Trepejaud U
00paboTKM painOTEXHUYECKUX CHUTHA/IOB; METOJWMKAMHK pacueTa W MPOEKTUPOBAHUS [eTajield, y37I0B U
YCTPOMCTB  PaJJUOTEXHUUECKUX CHUCTEM; HaBbIKaMU IIPOEKTHDOBaHHsI y3/I0B M  YCTPOWCTB
pafiOTeXHUUeCKUX CUCTEM C MUCI0/Ib30BaHUEM Cpe/ICTB aBTOMaTU3aLiuy [POeKTUPOBaHMS.

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaByseT 6.0 3aueTHbIX eJUHMIIBI U TIpeJCTaB/ieHa B
tabmumie 4.1.
Tabsmura 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpel
3 cemecTp 4 cemecTp

AynutopHblie 3aHsTHS (BCEro) 106 96 10
Jlekuym 36 36
ITpakTryeckuve 3aHITHS 36 36
JIabopatopHble paboThbI 24 24
KoHTponb camocTosTesHOM paboTh! (KypCcoBOM 10 10
TIPOEKT / KypcoBast pabora)
CamocrosiTenbHasi paboTa (Bcero) 74 12 62
BeIrosiHeHre KypCoBOTo rpoekTa (paboThr) 62 62
OdopmsieHre 0TUETOB T10 TA00PaTOPHBIM 6 6
pabotam
[ToaroTroBKa K NMpakTUUeCKUM 3aHSITHUSIM, 6 6
ceMHHapam
Bcero (6e3 3k3ameHa) 180 108 72
[ToaroroBka 1 craya 3K3aMeHa 36 36
OO11ast TPyJ0eMKOCTh U 216 144 72
3aueTHble EqUHULIBI 6.0 4.0 2.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3pensl AMCHMIVIMHBI M BUABI 3aHATHMN
Paszie bl AUCITUTIMHBI ¥ BU/TBI 3aHSITHI TIPUBEZIEHbI B Tabwviie 5.1.
Tabmuiia 5.1 — Pa3zaenbl AUCIMIVIMHEBI U BU/bI 3aHSTUN

= = =
S @ o
= 5 |t
= 3 T £
= < e ) n < S =
= (=¥ = te) o =T 2 =
= ) < © o g = 5
> 5 2 | E | 5 | F3 &
Ha3BaHusi pa3ziesioB JUCILIATITUHBI < = T = = A Sy
3] 8 o GHJ m E X = @
= s = & o o @ = E
< © o o U om o=
: & & 0?8 g&¢F
< O =) N ~
3 ;
©)
3 cemecTp
1 Matemaruueckoe ornucaHue 7 8 8 3 0 26 |OIIK-2, ITK-
aHaJIOrOBbIX CUTHAJIOB 6
2 MaremaTuueckoe OrnMcaHue 5 6 0 2 0 13 | OIIK-2, ITK-

CornacoBaHa Ha noprtane Ne 15480 4



[IMCKPETHBIX CUT'HA/IOB 6
3 OcHoBbI 11U POBOI PUILTpaLIUN 5 4 0 1 0 10 |OIIK-2, ITK-

6
4 MaremaTuueCcKoe OmrcaHue 7 6 4 1 0 18 |OIIK-2, IIK-
Pa/IMOCUTHAJIOB C pa3/IMUHbIMU 6
BU/IaMU MOZY/ISILIUN
5 MaremaTuueckoe oI1caHue 9 8 12 4 0 33 |OIIK-2, IIK-
HeJTMHeWHBIX Liereld U MeTO/I0B UX 6
aHasM3a
6 Koppe/isiliMoHHbIN aHaMu3 1 3 4 0 1 0 8 |OIIK-2, ITK-
onTUMasbHasi PUILTpaLys 6
Wtoro 3a cemecTp 36 36 24 12 0 108

4 cemecTp

7 WccnesoBaHue XxapakTepUCTHK 0 0 0 20 10 20 |OIIK-2, IIK-
CUTHAJIOB U Lierei 6
8 JluckpeTtr3aLys XapakKTepUCTUK 0 0 0 20 20 |OIIK-2, IIK-
CHUTHAJIOB U lienei 6
9 [IpoekTrpoBaHUe LU(DPOBBIX 0 0 0 22 22 |OIIK-2, I1IK-
bunpTpoB 6
Wroro 3a cemecTp 0 0 0 62 10 72
Wtoro 36 36 24 74 10 180

5.2. Cogep)kaHue pa3/je/ioB AUCHUILUTAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/ienioB AUCLIUIUINH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabnuiia 5.2 - Comep>XaHue pa3ziesioB AUCHUTUIMH (TI0 JIEKI[HSIM)

g 5 S
s 2
Hassanws pastenos CopepykaHue paszesioB JUCLIMIIIMHEI 10 z x 5 %
JIeKLISIM s g g
= ¥
- e *
3 cemecTp
1 Maremaruueckoe ornucaHue Knaccudukarusi CMrHasioB v orvcaHue 7 OIIK-2,
aHa/IOTOBbIX CUTHAJIOB CHACTEM Mepefaun ITK-6
nHpopmaryu. CrieKTpaibHbI aHa/In3
JleTepPMUHUPOBaHHBIX CUTHAJIOB C
TIOMOIIIBI0 0000IIEHHBIX PSIZIOB
®ypoe.lIpumenenve psagoB Oypee U
ripeobpa3oBanuit dypbe [t
CTeKTPa/IbHOIO aHaIu3a
curdasioB.IIppumeHeHre peobpa3oBaHUit
®ypse u Jlanuiaca A5 onucaHus
TpaHchopMaLii CUTHAJIOB B
(YHKL[MOHA/BHBIX y3/1aX CUCTEM
niepeiauyd MHGopmaruu. Teopembl 0
cniekTpax.MeTogpl aHaM3a NPOXOXKeHUs
CUTHAJIOB Uepe3 JIMHelHble
3JIeKTPUYeCKUe LIeMH.
Nroro 7
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2 MaremaTnyeckoe oIrcaHue
JUCKPETHBIX CUTHAJIOB

Maremaruyeckoe OnycaHue CUrHajIoB C
orpaHUuYeHHbIM crieKTpoM. Teopema
KorenbHukoBa. [JucKpeTHbIE
nipeobpazoBanust Oypee (AT1D) u ux
cBoiicTBa./JucKpeTHbIe peobpa3oBaHyst
Jlannaca ([JI1JT) u z-npeobpa3oBaHus.

HToro

OIIK-2,
ITIK-6

3 OcHoBbI 11U POBOM (PUIBTPALIA

Beznenue B 1jupoByto

¢unbTpanuto. TpaHcBepcanbHble U
peKypCHBHbIe LIU(PPOBbIe
¢unbTpel.MeTo bl CMHTEe3a LU(PPOBBIX
(bunbTpOB.

Htoro

OTIK-2,
TK-6

4 MareMaTnuyeckKoe oITrcaHue
PaZ¥lOCUrHAJIOB C pa3/IMYHbIMU
BHU/IaMU MOZYJISLIUN

PajinocyrHasbl ¢ aMIUIATYHOM U
aMIUTATY[HO-UMITYJ/IbCHOM
MOZYSLMSIMA. PaIMOCHUTHAIBI C YTIOBOM
Y KBaJ[paTypHON MOJY/ISILIVSIMHU.
[ITupoxkomonocHeie (1yMornon006HbIe)
CUTHAJIbl. AHA/IN3 TIPOXOXK/IeHUST
PaJIMOCUTHAJIOB Yepe3 U30Hpare/ibHbIe
tier. HU3KouacTOTHBIN SKBUBa/IEHT
n30rparebHOM 1[eTTH U eT0
XapakTepucTUKU. KBagpaTypHoe
TIp€e/ICTaB/IeHHe Y3KOTOI0CHBIX
PaZMOCUTHAIOB. AHA/IMTUYECKUIA CUTHAI
Y €ro OMMCaHKe C TTOMOIIIbI0
nipeoOpa3oBanmii ['ubbepra.

HToro

OIIK-2,
ITIK-6

5 MaremaTtuueckoe OrnucaHue
HeJIMHEeMHBIX 1ienel U MeTO0B UX
aHaM3a

OcHOBHbIE MeTO/Ibl pacueTa CreKTpa ToKa
Ha BbIXO/le HeJTMHEHWHOM 3/IeKTpHUUeCKON
vernu.HesvHeliHble pe30HaHCHBIE
yCUIWTENH 1 ipeobpa3oBarenv
4yacToThl. MOy TOPEI aMIIUTY/HbIE,
yIJIOBbIE U
KBa/lpaTtypHble./leTeKTUpOBaHUe
CUTHAJIOB C aMIUIUTYQHOW, YTJIOBOW U
KBa/lpaTypHOU

MOZY/ISIUSIMU. ABTOT€He paTophbl
rapMOHHUeCKUX KoJiebaHuil.

Htoro

OTIK-2,
TK-6

6 Koppe/isiliMoHHbIN aHaMu3 1
onTUMasbHasi PUILTpaLys

KoppensiijuoHHbINM aHa/13
JleTepPMUHHPOBAHHBIX
curHanioBONITUMasbHas JIMHeHast
¢bunbTpaLus

HToro

OIIK-2,
ITIK-6

Nroro 3a cemectp

36

Hrtoro

36
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1
obecrieuriBaeMbIMH (TTOC/IeAYIOLIMMU) JUCIIUTUTMHAMH TIpeJiCTaB/IeHb] B Tabuie 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3esnioB JaHHOMN JUCLMIUIMHBI, /711 KOTOPbIX He0OX0AUMO H3yUeHHe
HanMeHOBaHHe AUCLIUINH obecrieunBarovx U 06ecreyrBaeMbIX AUCLUTUIAH

1 2 3 4 5 6 7 8 9

[pepiiecTBytoOLMe AUCLUTIIUHBI

1 'ndopmarvika u

vH(bOopMalL[OHHbIe + +

TeXHOJIOTUU

2 MaTemaTHKa + + +

3 OcHOBBI TeOpUH Lierei + +
4 ®dusvka + +

[Mocnenytoliiyie AUCLUTITUHBI

1 Metposnorus u
pajyou3MepeHust

+ +

2 OO6r11ast TeopHs PaJUOCBSI3U + + +

3 OcHoBbI LI POBOTO
Te/leBUZIeHUs1 U BUJJeOTeXHHUKA

4 PagroaBTOMaTvKa + + +

5 PajinorexHuueckue
CHUCTeMbI

6 CraTucTyeckasl TeOpUs
paJuoTeXHUYe CKUX CUCTeM

7 YcTpoliCcTBa reHepupOBaHUs
1 (hOpMUPOBaHUSI CUTHAJIOB

8 YcrpoiicTBa npuema u
00paboTKH CUTHAJIOB

9 [Iudporast obpaboTka
CUT'HAJIOB

+ +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, (hOPMUPYeMBbIX NP U3y4YeHUH AUCLUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (HOpMUpPYeMbIX TNPU W3yueHUW [UCLIMIUIMHBL, U BUJOB 3aHATHIN
Tipe/iCTaB/ieHo B Tabmwiie 5.4
Tabma 5.4 — CooTBeTCTBHe KOMIIETEHIIMA W BUOB 3aHATWN, (OPMUDYEMBIX TIPU U3yueHUH
VICLIUTIJTUHBI

Buapbl 3aHATHI ®OopMbI KOHTPOJIA
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OIIK-2 + + + + + KoHTposnbHasi paboTa,
OKk3ameH, OTueT 110
nabopatopHoii pabore,
Onpoc Ha 3aHATHSIX,
3alura KypCoBbIX
npoekToB (pabot), Tecr,
OTueT no KypcoBou
pabore
[TK-6 + + + + + KonTtponbHas pabora,

Ok3aMmeH, OTuert 110
nabopatopHoii pabore,
Ornpoc Ha 3aHATUSIX,
3alura KypCoBbIX
rpoekToB (pabot), Tecr,
OTueT no KypcoBou
pabore

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUy 00yueHHus

He nipenycmotpeno PYII

7. JIabopaTopHbIe padoThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
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Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX pabot

3 <]
& Z E
3 = =
Z > 3
Ha3Banus pa3enoB HaumeHoBaHuMe 1abopaTopHBIX paboT z - 2 &
] S E
S 8 =
2 ' O
= S
3 cemecTp
1 MareMarnueckoe ornvcaHue [IpakTHKa anmnapaTypHOro aHajiv3a 8 OIlK-2,
aHaJIOrOBbIX CUT'HAJIOB CUTHAJIOB BO BpEMEHHOM U YaCTOTHOU [TIK-6
obnacTsx.VccnenoBaHue CrieKTpOB
YIIPaBJIAIOLIUX CUTHA/IOB.
Ntoro
4 Maremarnueckoe OrucaHue AMIUIATYHO-MOZY/IUPOBaHHbIE CUTHAJIBI. OIIK-2,
PaIMOCUTHAJIOB C Pa3/TMYHbIMU VToro ITK-6
BUJIlaMU MOZYJISILIAA
5 Maremaruyeckoe onvcaHue WccnenoBaHvie HeNTMHEMHOTO YCUTUATEST 12 OIIK-2,
HeJIMHeWHBIX Lierlel U MeTO[0B UX Y YMHOKWTEJIS YaCTOThbl. AMITIUTYHbIN ITK-6
aHanmsa mopynsaTop.LC-asroreHeparop
CUHYCOUJIA/TBHBIX KOsleDaHWH.
Nroro 12
Nroro 3a cemectp 24
Ntoro 24
8. IlpakTUyeckue 3aHATHA (CeMUHAPBHI)
HanMeHOBaHYe MpaKTHUeCKUX 3aHATHH (CEMHHApOB) MPUBeeHO B Tabuie 8.1.
Tabsura 8. 1 — HaumeHoBaHHWe MTPaKTHYeCKUX 3aHSATUN (CEMHUHApPOB)
o L 5
E 4
S 82
HaumeHoBaHMe NpakTUUeCKUX 3aHATUN ] > T
HasBanus pa3sgenos z - e &
(cemuHapoB) s S g
= 2 =
2 o' O
= S
3 cemecCTp
1 Maremarnueckoe ornucaHue OripesiesieHrie BpeMeHHBIX U 8 OIIK-2,
aHa/IOTOBbIX CUTHAJIOB CIEeKTPaIbHbIX XapaKTEePUCTUK ITK-6
repuoyuyeckux curuanoB.OnpejeneHue
CIMeKTpa/bHbIX XapaKTePUCTUK
HerepuoinYeCcKUX
curHasnoB.[IpakTrueckoe rpuMeHeHHe
TeopeM o criektpax.lIpakTuka
TIPUMEHEeHHs OIlepaTopHOro U
BPEeMEHHOI'0 MeTO/0B /IJIsl pacyeTa
MPOXOXKAEHUs CUTHA/IOB Yepe3 JTMHeHbIe
3JIeKTpAUeCKUe Lielu.
Nroro
2 MaTemMaTryeckoe OornvcaHue IIpaktuka npumenenus: 11D ais OIlK-2,
CIIeKTpa/IbHOro aHanusa.Pacuer [TIK-6

JAUCKPETHBIX CUTHA/I0OB

CIIeKTPa/IbHbIX XdPaKTEPUCTHUK

JAUCKPEeTHBIX CI/IFHaJ'IOB.,Z[I/ICKPETI/BaL[I/IH
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dHaJ/IOrOBOI'0 CUIrHajid U pacueT
CHEKTpaHbHOﬁ TIJIOTHOCTH AHCKPETHOﬁ
nocjien0BaTe/IbHOCTHU

HToro

3 OcHoBbI 11U POBOI (UILTpaLIA

Onpe/iesieHrie YaCTOTHBIX U BpeMEHHBIX
XapaKTepUCTHK TPaHCBEPCA/IbHBIX U
PEKYPCHBHBIX LI(PPOBBIX
¢unbTpoB.CUHTE3 UPPOBBIX (PHUIBTPOB
MeTO/laMi MHBapUaHTHOCTH UMITy/IbCHOU
XapaKTepUCTHUKU U OUIMHENHbBIM Z-
nipeoOpa3oBaHUEM.

HNToro

OIIK-2,
[TIK-6

4 MaTteMaTtuyeckKoe OImrMcaHue
PaJMOCUTHAJIOB C pa3/TIMYHbIMU
BUZIAMH MOZYJISILIAN

PacueT mapaMeTpoB paJii0CUTHAJIOB C
Pa3IMUHBIMU BUIaMH MOAY/IsILIMUPacueT
HU3KOUYAaCTOTHOTO SKBHMBAaJIeHTa
n30rparebHOM 1[eTTH U eT0
XapaKTepUCTUK PacueT mpoxoKaeHust
paZioCcUrHasa uepe3 u3buparebHy0
1[eMb

HToro

OITK-2,
TIK-6

5 MaremaTtuueckoe ornucaHue
HeJIMHEeMHBIX Lienel U MeTO0B UX
aHaM3a

Pacuer criekTpa ToKa Ha BbIXO/|e
HeJIMHeWHOM Lierny. PacueT napameTpos
HEeJTMHEWHOT0 YCUIUTENS] U YMHOXKUTEJIS
yacToTbl.Pacuer nmapameTpos
aMIUIMTYQHOro MogynsaTopa.Pacuer
rapaMeTpoB JleTeKTOpa aMIUIUTYHO-
MOJy/IMPOBaHHbIX KosiebaHui.Pacuer
rapaMeTpoB aBTOreHeparopa
rapMOHHUeCKUX KoJiebaHuil.

Htoro

OTIK-2,
TK-6

6 Koppe/isiliMoHHbIN aHaMu3 1
onTUMasbHasi PUILTpaLys

OrnpefiesieHrie aBTOKOPPEJISILIMOHHBIX U
B3aMMHO-KOPPe/IsILIMOHHBIX
dbyHkumitPacueT cornacoBaHHbIX
¢bunbTpoB

HToro

4

OIIK-2,
ITIK-6

Nroro 3a cemectp

36

Hrtoro

36

9. CamocTosiTe/IbHas1 padoTa

Buzpbl camocTosiTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH Tpe/JCTaB/eHbl B

Tabmuie 9.1.

Tabmuia 9.1 - Busibl caMoCTOSITe/TbHOM paboThl, TPYI0€MKOCTb U (JOpPMHUpyeMble KOMITeTeHL[UH

Hassanus pa3zesnos

Buibl caMOCTOSITe/TbHOM
paboThI

q
KOMIIeTEeHIIMH

Tpyn0eMKOCTb,
dopmupyembie

CDOI)MI:I KOHTDOJIA

3 cemecCTp
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1 Maremarnueckoe ITogroroeka K 1 OITIK-2, |KouTposbHas pabora,
OMMCaHHe aHa/I0rOBBIX MPaKTUUeCKUM 3aHATHSM, ITK-6 Omnpoc Ha 3aHATUSIX,
CUTHAJIOB ceMHHapam Ortuet 1o 1abopaTopHO
OdopmiieHre 0TYETOB 10 2 pabore, Tecr
naboparopHbIM paboTam
WToro 3
2 MaremaTtuyeckoe [ToaroroBka K 1 OIIK-2, |KoHTponbHas pabora,
OMuCaHre AUCKPeTHBIX MPaKTUUeCKUM 3aHATHSIM, ITK-6 Omnpoc Ha 3aHATUSIX,
CUTHAJIOB ceMHHapam Ortuet 1o 1abopaTopHOM
Te, JK3aMeH
OdopmiieHre 0TUETOB TI0 1 pabore, Jksame
nabopaTopHbIM paboTam
Utoro 2
3 OcHoBbI 1IM(POBOI [ToaroroBka K 1 OIIK-2, |KoHTponbHas pabora,
bunbTpalu MPaKTUYe CKUM 3aHATUSM, [1IK-6 Ornpoc Ha 3aHATUSIX,
ceMuHapam OK3aMeH
Ntoro 1
4 Maremarnueckoe ITogroroeka K 1 OIIK-2, |KouTposbHas pabora,
OMuCaHye PaJMOCUTHAJIOB |[IPaKTUYeCKHUM 3aHSATHSIM, ITK-6 Omnpoc Ha 3aHATUSIX,
C pa3/IMYHbIMH BUJIaMU ceMHHapam OK3aMeH
MOAYITALIH Wtoro 1
5 Maremaruyeckoe [ToaroroBka K 1 OIIK-2, |KoHTponbHas pabora,
OMKCaHKe HeJIMHEHMHBbIX | [IPaKTUYeCKHUM 3aHSTHSIM, ITK-6 Omnpoc Ha 3aHATUSIX,
Lierer U MeTo/J0B UX ceMHHapam Ortuet 110 1ab0paToOpHOM
Ha/u Te, JK3aMeH
aHa/msa OdopmneHne 0TUETOB 10 3 pabore, Jx3ame
nabopatopHbIM paboTam
Ntoro 4
6 KoppensiLiMoHHbI [ToaroroBka K OIIK-2, |Ormpoc Ha 3aHATHUSX,
aHa/u3 ¥ ONTUMasibHast TpaKkTUYye CKUM 3aHATUSM, [1K-6 JK3aMeH
¢bunbTpanus ceMuHapam
Ntoro 1
Wroro 3a cemectp 12
[ToaroroBka u caya 36 JK3aMeH
5K3aMeHa
4 cemecTp
7 UccnenoBanue BelirosHeHue KypcoBoro 20 |OIIK-2, |3awmura KypCcoBbIX
XapaKTePUCTHK CUTHAJIOB |TpoeKTa (paboThl) [TK-6 npoekToB (pabot), OTuer
U 1ernei Vitoro 20 TI0 KypCOBO# pabote
8 JuckpeTtn3anus BrIrosnHeHne KypCcoBOro 20 |OIIK-2, |3awura KypCOBBIX
XapaKTePUCTHK CUTHA/IOB | MpoeKTa (paboThi) [TK-6 npoekToB (pabot), OTuer
U Lierneit ViToro 20 10 KypCcoBoii paboTe
9 IlpoekTrpoBaHue BeInosnHeHue KypcoBoro 22 |OIIK-2, |3awmura KypCOBBIX
IUGPOBBIX (PUTETPOB npoekTa (paboThr) [TK-6 npoekToB (pabot), OTuer
Vitoro 27 T10 KypCOBO# paboTe
Wtoro 3a cemecTp 62
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Hrtoro

110

SR

9.1. TembI KypCOBBIX IPOEKTOB (pador)

Cunre3 LI® MeTo0M UHBAPUAHTHOCTU UMITY/IbCHBIX XapaKTepPUCTHK.

Cunre3s LI® metomom OumiHeiiHOTO Z-Tipeobpa30BaHusl.
Cunre3 L|® no 3aganHon AUX.

Pacuer oTk/vka curxasa Ha Beixoge L.

IvckpeTHast 06pab0OTKa aHA/IOrOBOTO CUTHAJIA.

AHanu3 XxapaKTepuCTHK aHa/IoroBOro (PUibTpa-mpoTOTUIIA.

10. KypcoBasi pabora (nmpoekT)

TpyI0eMKOCTb ayIUTOPHBIX 3aHATUH U (POpPMUPYyeMble KOMIIETEHIIMM B PAMKAax BBITOTHEHMUS
KypCoBO#1 paboThbI (TipoekTa) ripezctaBieHsl Tabauie 10.1.
Tabmuma 10. 1 — TpyaoeMKOCTb ayAWTOPHBIX 3aHATHH M (OpMHUpyeMble KOMITETEHI[UM B paMKax
BBITIOJTHEHMSI KYPCOBOM paboThI (ITpoeKTa)

o L=
E a4 =
S = =
< s 8
HaumeHoBaHMe ayJUTOPHBIX 3aHSITUM § = = GE
=
=8
2 ol
= S
4 cemecTp
TnckpeTHast 06pabOTKa aHAa/IOrOBOTO CUrHasla. 3ajlaHue K IepBoi 10 OIIK-2, TIK-6
YacTH KypCcoBoi paboThl. AHa/MN3 (GUIBTPa-MPOTOTHIIA
(ananorosoro).lludposas punbTpaiys. 3ajaHue KO BTOPOi 4acTH
KypcoBoii pabotsi (BapuaHT 1). CunTe3 rudposoro dunsrpa (LD
T10 M3BeCTHOMY aHa/IoroBoMy ¢uisTpy-npororuny).Lndposas
¢bunbTpalys. 3ajaHre KO BTOPOM YacTH KypCOBOUM paboThI
(BapuanT 2). Cunre3 LI® BarrepBopta nmu YebsblilieBa no
3a/]JaHHOW aMIUTUTYAHO-4aCTOTHOM XapakTtepucTtuke (AUX)
udpoBoro ¢punbTpa.Pacyer oTKIMKa CUTHAA Ha BBIXOJE
uudpoBoro ¢ubTpa.
Wroro 3a cemecTp 10

10.1 TemsbI KypcoBBIX padoT
[TpumepHasi TeMaTHKa KypCOBBIX paboT (TTPOEeKTOB):
— AmnanoroBasi 06paboTKa CUTHaJIOB.
— AmHasoroBas U IMCKpeTHast 00paboTKa CUTHAJIOB.

— JTuckpeTHast 00paboTKa CUTHA/OB U 1MGbpoBasi GUIbTPALUSL.

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

11.1. ban/ibHbIE OLleHKH /11 3/1eMeHTOB KOHTPOJIsl

Tabmuria 11.1 — BasutbHbIE OLEHKH [I7ISI 37IEMEHTOB KOHTPOJIS

CornacoeaHa Ha noptane N2 15480

o o MakcumanbHbIN
. MakcumasibHbIU MakcumasibHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6asut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
3 cemecTp
KonTposbHast pabora 8 8 20
Onpoc Ha 3aHATHUSIX 20
Ortuert 110 1abopaToOpHO 6 6 16
pabote
12



Tect 14 14
WToro mMakcumym 3a 36 22 12 70
TIepUOZ,

OK3aMeH 30
Hapacraroym utorom 36 58 70 100

4 cemecTp

3aiumra KypCoBbIX 30 30
MPoeKTOoB (paboT)

OTueT 10 KypCcOBOI 30 30 10 70
pabore

Wtoro makcumym 3a 30 30 40 100
TIepUOZ,

Hapacrarouym utorom 30 60 100 100

11.2. ITepecuet 0a/1/10B 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

basnnibl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MaKCMMa/bHOM CyMMbI OasiioB Ha gaty KT 5

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

4
Ot 60% 10 69% oT MakcuMasbHOM cyMMbI OanioB Ha gaty KT 3
2

< 60% oT MakcuMasnbHOM cymMMbl banioB Ha gaty KT

11.3. IlepecueT cymMMbI 6a/I/I0B B TPAAMIMOHHYIO U MEXKAYHAPOAHYIO 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/I0B B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymma 6asinos,

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

9K3aMeH

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

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

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeacTeerio)
2 (HeyROB/IETEOPUTEILHO) (He Hwxe 60 6asioB F (HeyzmoBneTBOpUTEJILHO)

3aUTEeHO)

12. YueOHo-MeTOqHuUECKOE U HH(OPMALIHOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTEeparypa
1. PaguorexHuuecKue 1jend U curHasbl. Yacts 1 Teopusi CUTHA/IOB U IMHeHHBIe Lenu: YueOHoe
nocobue / Kaparaea H. A. - 2012. 261 c. [OnekrpoHHblli pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/2798, mara obpaienus: 16.02.2017.
2. PaanorexHuueckue 1ienu U curHanbl. Yacts 2 JIuckpetHasi 06paboTKa CUTHAMIOB U LU POBast
dunerparus: Yue6Hoe mocobue / Kaparaera H. A. - 2012. 257 c. [OnekTpoHHBIA pecypc] - Pexum
noctyra: https://edu.tusur.ru/publications/2799, nara obpartenus: 16.02.2017.
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12.2. lono/siHUTe/IbHAA IUTepaTypa
1. backakoB C.M. PamvorexHuuyeckuve LefMM M cuUrHaabl. M.: Beicmi. mkosa, 2003.-462c.
(Hamuue B 6ubmoreke TYCYP - 69 3k3.)
2. Tonoposckuii 1.C. PasyorexHuueckue 1eNM ¥ CUTHabL: yueOHOe rocobue [ijist By30B. - M.:
IOpoda, 2006. - 717 c (Hanuuue B 6udbmoteke TYCYP - 3 3k3.)

12.3 YueOHo-MeToqUUECKHE TT0CO0HA

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYEeCKHE MoCo0ust

1. PaguorexHuueckrde menu W curHanbl. Yacte 1: JlabopaTopHbIM TIPAaKTHMKYM TIO KypCy
«PagvorexHuyeckue Ljeny U curHasbl». Teopus curHanos. / Kaparaesa H. A., boromosnos C. . - 2013.
36 c. [DnekTpoHHbBIN pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/3417, nara obpaitieHus:
16.02.2017.

2. PaguorexHMueckHe LeTd M CHUTHAJIBL: jlabopaTopHbIA MpakTUKyM. U.2: HemvHeliHble 1jeru/
C.H. boromonos, B.JI. Kamuuckui; Tomck: TYCYP, 2013. -29 c. - Pexum pocryna:
http://edu.tusur.ru/training/publicatos/3418. [DnekTpoHHbIT pecypcl. -
http://edu.tusur.ru/training/publicatos/3418

3. PaguorexHuueckue rienu ¥ curHanbl. Yacts 1 Teopust cMrHaMIOB U JIMHEHHbBIE LIeMd: YueOHo-
MeTonuueckoe nocobue / KapataeBa H. A., Kucenes II. C. - 2012. 34 c. (mpakThu. ¥ caMOCT. paboTa)
[DnekTponHsii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/2790, gara obpaireHus:
16.02.2017.

4. PamuorexHuueckue 1ieny W curHadbl. Y. 2 HenuHelHass pafMoTeXHUKa: YueOHoe
metoaunueckoe nocobue / Kamunckuii B. JI., TensnyxoBckast JI. U. - 2012. 27 c. (pakTWy. ¥ CaMoOCT.
pabora) [OnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2791, pgara
obparrenusi: 16.02.2017.

5. PagvorexHuueckue 1enud W CUrHajibl: MeToAWYeCKHWe yKasaHusi [0 OpraHu3aluu
camocTosiTesibHOM pabotel / Boromonos C. U. - 2012. 25 c. [SnekTpoHHbIH pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/1638, mara obpaijenus: 16.02.2017.

6. PaavorexHuueckue Ienud W CUrHambl. JluckpeTHass oOpaboTka curHajioB W 1rudpoBast
duneTparus: MeToauueckue yKa3aHUs TI0 BBITIOJTHEHUIO KypcoBoi pabotsl / Kapataera H. A. - 2012. 70
c. [DnekrpoHHbIii pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2792, nara oGpaijeHus:
16.02.2017.

12.3.2 YueOHO-MeTOAMYECKHE MTOCOOMS /IS JIMI] C OTPAaHNUYEHHBIMH BO3MO)XXHOCTSIMH 3/I0POBbA

YueOHO-MeTOAMUECKHE MaTepHaslbl [l CAMOCTOSITe/TbHOM U ayJUTOPHOUM paboThl 00yUaroIuxcst
W3 YKC/ia UHBAJU/IOB TIPEAOCTaB/SIOTCA B JopMax, aJaiTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCTIpUSTHS UH(MOPMALUK.

JI7ist a1 ¢ HapyLIeHUsIMHU 3peHust:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

JIJIs1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B TeuatHoi (opme.

JIJ/Is1 ML ¢ HapyLIeHUsIMU OMOPHO-ABUraTe/IbHOIO anmnapara:

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

- B TeuaTHoi (opme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPAaBOYHbIe, IOMCKOBbIE CHCTEMBbI U TpedyeMoe
MporpaMMHoOe o0ecreueHue
1.  KowmribtoTepHbIii 1abOpaTOPHBINM MPaKTUKYM T0 Kypcy "PafivoTexHrudeckue Liery U CUrHajbl"
— M.: BHTHULI, 2008. - Ne50200800874 (CeugerensctBo Ne 10434 06 oTpacsieBoii perucrpanju pas-
pabotku B «OTpacieBoM (oHZe anroputMoB U TiporpaMm» oT 25.04.2008 Mockga) Pexxum pgoctymna:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiiHbIe 1ocobus B BU/ie Tpe3eHTallyi 110 IeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecriedeHue /i NPaKTHYeCKHX 3aHATHI
[nisi TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSTHUM MCIO/b3yeTcsl ydeOHasl ayAuTOpHs,
pacriosiokeHHast 1o agpecy 634034, Tomckas o6nactb, . Tomck, Bepummauna ymuia, g. 47. Coctas
obopygoBanusi: YuebHasi Me6esib; JJoCcka MarHUTHO-MapKepHasi.

13.1.3. Marepua/ibHO-TeXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT
Ons  mpoBefeHWst  /1labOpaTOPHBIX — 3aHATUM ~ UCTIO/Nb3yeTcs — yueOHO-UCCIefoBaTebCKast
BBIUMC/IATE/IbHAsE Jjlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas obnacts, . ToMck,
BepmmnuHa ymviia, A. 47, 3 3tax, ayg. 314. CocraB obopyznoBaHusi: YuebOHasi Mmebenb; KoMmIbroTephbl
Kacca He Hke Intel Pentium c 11MpoKomnonocHBIM A0CTyTIOM B Internet, c MOHMTOpPaMU TvIla Samsung -
8 mwit.; Vicnonb3yercs nuLieH3WOHHOE MporpaMMHoe obecriedeHue, MakeThl Bepcueli He Hibke: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Matlab v6.5

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecrneueHUe /I CaMOCTOATE/ILHOU PadoThI
Insi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl yuyeOHast ayauTopusi (KOMITBIOTEPHBIM Kiacc),
pacrniosiokeHHass 1o afpecy 634034, r. Tomck, yn. Bepumwnuba, 47, 1 stax, ayg. 126. Cocras
obopygoBaHusi: yueOHass Mebesb; KOMITbIOTEpHI Kiacca He Hike IIDBM INTEL Celeron D336 2.8I'T'11. -
4 1r.; KomrbioTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/IEKTPOHHYIO
MH(pOpMaL[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JIJIsl JIUI| C OTPAaHHYeHHBIMHU
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue qUCHUTIIMHEI ujaMu ¢ OB3 oCyliecTBIsS€TCS C UCIMIOB30BaHUEM CPeJICTB 00ydeHust
00I11er0 U CTelUaaIbHOTO Ha3HAUeHMS.

[lpu oOy4yeHHWH CTyIE€HTOB C HapPyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO WCIO/Ib30BaHUe
3BYKOYCW/IMBAlOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEeACTB W JPYrMX TeXHUUeCKHUX CpeZCTB
nipreMa/miepesiaur yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsMHU CJTyXa,
MOOW/ILHOM CHCTeMbI OOyYeHWsl [/ CTYJeHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ay[JUTOpPHUs, B KOTOPOM 00yuarOTCsl CTyleHThbl C HapyllleHHeM cjiyXa, 00opyaoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JJUOTEXHUKOW, BUAEOTEXHUKOW, SJIeKTPOHHOW [OCKOW, MY/IbTUMEOUNHOMN
CUCTEMOIA.

[Mpu oOyuyeHUM CTYAEHTOB C HAPYLIIeHUSIMH 3PEHHSMH T[IPeJyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA Yy/lalleHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlali[ia Ha SKpaHe) MpHY MOMOILLY BU/le0yBeTnunTesiel /s y/laJleHHOTO TPOCMOTpa.

[Tpu o0yuyeHHH CTY[JEHTOB C HApyILIeHUSIMH ONMOPHO-BUraTe/IbHOrO ammapara HCTOIb3yHTCsS
aslbTepHATHBHBIE YCTPOMCTBa BBOJA MH(MOpMAI[MU U Apyryve TeXHUUYecKHhe CpeJCTBa TpHeMa/Triepejaun
yueOHOM MHGOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYIeHTOB C HapyLIeHUSMU OTMOPHO-ABUraTeIbHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBATJHOCTBIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHusA K (OHY OLIEHOYHBIX CPEACTB M METOANYECKHE PeKOMeH/Jal[uH
@oH/, OLIEHOUHBIX CPeACTB U THUIIOBbIe KOHTPOJ/IbHBIE 3a/laHufA, WCIOJb3yeMble I OLIeHKU
Cc()OPMHUPOBaHHOCTU M OCBOEHMS 3aKpeIlyIeHHbIX 3a [JUCLMIUIMHOM KOMIIeTeHLM IpU MpOBeJeHUr
TeKYyIL[el, TPOMe)KyTOUHOM aTTeCTaL[uu 10 JUCLIUTIIMHE TIPMBe/ieH B MPUIOKeHWH K paboueli mporpaMme.
B kauecTBe BHeayJUTOPHBIX 3aHATUU IJIAHUPYeTCsI IPOBOAUTD SKCKYPCHUU B KPYTIHEHIIINe Hay4HO-
IpOU3BO/JCTBeHHbIe MpeanpuATus I. Tomcka, Takue kKak HII® Mukpan, HIIL Ilomoc u gp. Pap
NpaKTUYeCKUX 3aHSATHI TI0 UCLMIUIMHE Oy/yT POBOJUTH TIPHUIVIALLIEHHbIe CIIeLMaIUCThI.
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14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH

30pOBbA

,Z[J'IH CTyJeHTOB C HWHBAJIMJHOCTBIO IMPeAYyCMOTPEHbI MOOIIO/IHHUTE/IbHbI€ OIl€éHOYHbIe CpeaCTBa,
rnepeyveHb KOTOPBIX YKd3dH B Ta6111/1ue.

Tab6smna 14 — JlonoTHUTE/TbHBIE CPeCTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTETBHBIX O1[@eHOUHBIX
Cpe/iCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUst

C Hapy1lieHUsAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/TbHbBIE
paboThI, BOTIPOCHI K 3aYeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeumyliieCTBEeHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHUAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHbIe PabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuyeHUsIMU 110
o01ieMe TUIUHCKUM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJ/IbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/IaMU, UCXOZS U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguueckHe peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B MeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHusl BCIYX;
TIpe/ioCTaBIeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouienypa orjeHMBAaHUSI pe3y/IbTaTOB O0yuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefj0CTaB/ieHre uHGopMaluu B (opMax, aZjalTHPOBAHHBIX K OFPaHUYeHUSM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JIMI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

Jinisi iuL ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/71eKTPOHHOTO [JOKYMEHTa;
B reuatHo opme.

I[J'IH JINIY C HAPYII€HHUAMH OIIOPHO-ABUI'ATE€/IBHOI0 arrdpdra:

B (hopMe 3/IEKTPOHHOTO JOKYMEHTa;
B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHHUsT MOXKET ITPOBOJJUTHCS B HECKOJ/ILKO 3TArlOB.
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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
Papurorexnuyeckue eny ¥ CUrHajabl

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBnenue noArotoBku (crneruanbHOCTh): 11.03.01 PaguorexHuka

HaripaBnenHocts (npodunb): PajuoTexHWuYecKue cpeAcTBAa mepejaud, mpueMa H 00padoTKu
CUTHAJIOB

dopma 0OyueHUs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: P31, Kadeapa paano31eKTPOHHKH | 3al[UTHI HH(pOpMauu

Kypc: 2

Cemecrp: 3, 4

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— pouedT Kag. TOP Boromosios C. 1.
— npodeccop kad. TOP KpakoBckuii B. A.

JK3aMeH: 3 ceMecTp
Kypcogast pabora (1poekr): 4 cemecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-2 CTIOCOOHOCTBIO BBISIBJISITH €CTECTBEHHO- L o/mkeH 3HaTh eCTeCTBEHHOHAYUHYHO
Hay4YHYHO CyL[HOCTb TIp00JieM, BO3HUKAIOIIUX B | CYI[HOCTh TIpobsieM nepesaur 1 06paboTKy
xofie TIpo¢eCcCHOHaNIbHOM [1eATeNTbHOCTH, CUTHAJIOB B 00/1aCTH pafiMOTEXHUKH; -
TIPUBJIEKATh /IJIs1 UX pellleHust ¢bu13MKO-MaTeMaTUUeCKUM amrapar,
COOTBETCTBYIOITUM (PU3UKO-MaTeMaTHUeCKH | TIPUBJIEKAeMbIH /1J1s1 pellieHus mpobiem
anrapar niepesjau ¥ 00pabOTKHM pajuOTeXHUYe CKHX
[TK-6 TOTOBHOCTBIO BBIMIOHSATH pacueT U CHIHAJIOB; a/ITOPUTMBI pacteTa 1

TIPOEKTHPOBaHNUe JieTasel, y3/10B U YCTPONCTB
paJMoTeXHUUeCKUX CUCTEM B COOTBETCTBUH C
TeXHUUeCKUM 3a/laHHeM C UCT0/Ib30BaHUeM
CpeJiCTB aBTOMaTH3aljy IPOEKTUPOBaHUS

TIPOEKTUPOBAHUS JleTasiel, y3/10B U
YCTPOMNCTB paIiOTeXHUYeCKUX CUCTEM B
COOTBETCTBUM C TEXHUUECKUM 3a/laHUEM; -
METOIUKHY TIPOeKTUPOBaHUSs
PaIJUOTEXHUUECKUX YCTPOUCTB U CUCTEM C
WCTI0/Ib30BaHUEM CPe/ICTB aBTOMaTHU3aLun
TIPOEKTUPOBAHUS; ;

[omkeH yMeTb BBISB/ISITh
eCTeCTBeHHOHAYyUHYIO CYI[HOCTh Ipobiiem,
BO3HMKaIOIMX B X0/le TIpodeccroHaIbHOU
JesiTe/TbHOCTH; TIPUBJIEKATD JIJ1s1 PeIIeHusT
ripo6sieM miepeziau u 06pabOTKH
PaJJUOTEXHUUECKUX CUTHAJIOB
COOTBETCTBYIOLUN (DU3UKO-
MaTeMaTHUeCKH arrapar; IPOBOAUTh
pacyeThl ¥ MPOEKTHPOBaHUe JieTasei,
Y3710B ¥ YCTPOUCTB PaZiIHOTEXHUUECKUX
CHCTeM B COOTBETCTBUM C TeXHUYECKUM
3a/laHueM; UCII0/Ihb30BaTh CPeCTBa
aBTOMaTU3aliX TIPOEKTUPOBaHUS ISt
pacyeTa W MPOEKTUPOBAHUS ieTaslel,
y3J/I0B U YyCTPOWCTB paIiOTeXHHUYeCKUX
CHCTEM;;

[omkeH BNa/ieTh HaBbIKAMU BbISIB/IEHUS
CYIIHOCTH TIpO0/IeM Tiepe/iauu v
00pabOTKH CUTHAIOB; OTBITOM
nipUBJIeYeHUsT HU3UKO-MaTeMaTHUeCKOTO
arriapara Jijisi pelieHust pob/ieM repeaadun
1 00pabOTKHU paInOTeXHUYECKUX
CUTHAJIOB; MeTOJMKAMU pacyeTa u
TIPOEKTUPOBAHUS JleTasiel, y3/I0B U
YCTPOMNCTB paIiOTeXHUYeCKUX CUCTEM; -
HaBbIKaMU MPOEKTUPOBAHUS Y37I0B U
YCTPONCTB paIiOTeXHUYECKUX CUCTEM C
WCTI0/Ib30BaHUEM CPE/ICTB aBTOMAaTH3aluu
TIPOEKTUPOBAHHUSL. ;
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OO1e XapaKTepPUCTHKH TIOKa3aTeseld M KPUTEPUEB Ol€HWBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TipYBeZieHbI B Tabmutie 2.
Tabsuria 2 — OO61Me XapaKTePUCTUKH TIOKa3aTe/iel ¥ KpUTEpHEeB OLIeHUBAHUST KOMIIETEHITHIA T10 Taram

ITokaszarenu u
KpUTepuur

3HaThb

Ymets

Bnagets

YPOBEHb)

OT/IMUHO (BBICOKUI

Ob6nagaet (hakTHUe CKUMHU
U TeopeTHYe CKUMH
3HaHWSIMU B TIpefiesiax
M3y4aeMou 006/1acTH C
MMOHUMAaHWeM TPaHHUI]
TIPUMEHHMO CTH

OO6nasaeT AMara3o0HOM
MpakTH4Ye CKUX YMeHUH,
TpeOyeMbIX /ISl pa3BUTHS
TBOPUYECKUX pellleHuH,
abcTparupoBaHust
ripobsiemMm

KoHTponupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEPILLEHCTBYET JAeUCTBUS
paboThI

Xoporiio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Auana30HOM

BepeT OTBeTCTBEHHOCTH 34

0 (ToporoBbIv
YPOBEHb)

0OIIMMU 3HAHUSIMU

YMEeHUSIMH, TPeOyeMbIMU
[J1s1 BBITTOJIHEHUS TTPOCTBIX
3aja4

YPOBEHB) TIPOLIeCCHI, 00IIe NPaKTUYeCKUX YMEHUH, | 3aBeplieHue 3aJa4 B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX ZIJIsl pellieHnsT | UCC/IeI0BaHuUH,
r3yuaemoi obsactu oTipe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE

ob6acTy uccieoBaHuUs TIOBe/IeHHE K
o0cTosITENTHCTBAM B
peliieHUH ipobiem

YnosnerBoputenbH | Obmazaet 6a30BbIMU Ob6mnagaeT OCHOBHBIMHU PabotaeT npu npsimom

HaO/MoIeHuN

Tabmwia 3 — Tansl

2 Pea/3anusi KOMIeTeHIIUH

2.1 Komnerennua OITK-2

OTIIK-2: criocoOHOCTBIO BBISIBIATH €CTECTBEHHO-HAYUHYIO CYIIHOCThH NMpo0sieM, BO3HUKAIOLUUX B
XoZle MpogeCcCUOHATbHOW [eATe/TbHOCTH, IPUB/IEKAaTh [/ WX pelleHUs COOTBETCTBYHOIIUN (DU3HKO-
MaTeMaTH4eCKuM arapar.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAUMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUS
KOMITeTEHL|UY, IpUMeHsieMble /I 3TOr0 BHJbl 3aHATUA U HCIIOJb3yeMble CpPeACTBa OLeHWUBAHUS
Tipe/icTaB/eHbl B Tabsuiie 3.
OPMHUPOBaHUs KOMIIETEHLIMU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

nepesiauy ¥ 06paboTKU
CUrHaJIOB B 06/1acTH
pPaiuOTeXHUKH; HU3MKO-
MaremaTuueCcKUi arrapar,
TIPUB/IEKaeMbIH /IS
peltieHust pobiem
nepesiauy ¥ 06paboTKU
PaJroTeXHUYE CKUX
CHUT'HAJIOB.

CYIIHOCTb TIPO0sieMm,
BO3HUKAIOIL[MX B X0/ie
ripodeccroHanbHON
JiesiTe/TbHOCTH;
TIPUBJIEKATh 711 PeLIeHUs
npobieM Tiepeiaun v
06paboTKu
paJiMoTeXHUUe CKUX
CUTHAJIOB
COOTBETCTBYIOLIUU
¢bu13MKo-MaTeMaTuue CKui
arrapar.

Cocras 3HaTb YMmetb Bnagets
CopeprkaHue eCTeCTBeHHOHAYUYHYIO BBISIB/ISITH HaBbIKaMU BbIsIBJIEHUSI
3TaroB CYILIHOCTB MpobieM eCTeCTBEHHOHAYUHYIO CYILLIHOCTH TIpobieM

riepeiauy U 06paboTKM
CHUT'HAJIOB; OITBITOM
ripuB/ieueHus GU3UKo-
MaTeMaTU4yeCKOro
arirapara Jijisi perieHust
ripo6sieM Tiepesiauu u
06paboTku
PaJMOTeXHUYE CKUX
CUT'HAJIOB.

Bunp! 3aHaTHI

¢ [IpakTrhueckue
3aHSATHS;
* JlaboparopHbie
paboThI;

* TIpakTHUueckue
3aHSITHS;
* JlabGopaTtopHble
paboThI;

* JlaboparopHbie
paboThI;

* CamocTrosiTe/bHas
pabora;
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* Jlekuuu;

* CamocTrodTenbHas
pabora;

* KoHTpO/B
CaMOCTOSATe/IbHOM
paboThsI (KypcoBoii
TIPOEKT / KypcoBast
pabota);

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* KoHTtposb
CaMOCTOATe/IbHON
paboTk (KypcoBoit
TIPOEKT / KypcoBas
pabota);

* KoHTposb
CaMOCTOSITe/IbHOM
paboThI (KypcoBoi
TPOEKT / KypcoBasi
pabora);

Wcnons3yemblie
Cpe/CTBa
OLIeHUBaHUs

* KoHnTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

* Ormpoc Ha 3aHATHSX;
¢ Tecrt;

* Otyer 10 KypCOBOM
pabore;

* DK3aMeH;

* KypcoBas pabota
(npoekr);

» KoHTposbHas pabora;
* Otyet no
naboparopHoii pabore;
* Omnpoc Ha 3aHATUSAX;
* 3aiumra KypCOBbIX
NpoeKToB (pabor);

* Tecr;

* OrtueT 10 KypCOBOM
pabore;

* 3JK3aMeH;

* Kypcosasi pabora
(npoekr);

* Otyet no
nabopartopHo# pabore;
* 3amura KypCoBBbIX
npoekToB (pabor);

* OtyeT 10 KypCOBOI
pabore;

* DK3aMeH;

* KypcoBas pabota
(npoekr);

CDOPMYJ'II/IPOBKEI rokazaTrejied | KpUTEPDUEB OLIEHUBAHUSA AaHHOﬁ KOMITeTEHIIMX TIpUBEAEHA B

Tabmurie 4.
Tabsuria 4 — TTokasaTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb Y™meTb Bnagets
OT1ruHO

(BBICOKMI YPOBEHb)

* uccienyer
eCTeCTBeHHOHAyUHYIO
CYIIHOCTb TIpO6IeM
niepesiaun ¥ 00paboOTKH
CUTHAJIOB B 00/1aCTH
PaJVOTEeXHUKY;;

* aHaM3MpyeT
npriMeHeHre HU3NKO-
MaTeMaTh4yeCKOro
arirapara,
TIPUBJIEKAEMOTO JIJIsT
peltieHust IpobieM
niepesjauv ¥ 00pabOTKMU.;

* yMeeT rpaMOTHO
BBIPA)KATh U JI0Ka3bIBaTh
eCcTeCTBeHHOHAYUHYIO
CYIL[HOCTB 1pobeM
riepejaud ¥ 00paboTKU
CUTHAJIOB;;

* BOOOZHO MPUMeHsIeT
¢bur3MKo-MaTemMaTHUye CKUM
anrapar JJisi peleHust
npobieM miepesiauu U
00paboTKH pasioTex-
HUUEeCKNX CUTHAOB.;

* YBEpEHHO BJaJieeT
HaBbIKaMU BbISIB/IEHHUS
CYIITHOCTH TIpO0/ieM
riepesiau ¥ 06paboTKH
CHUTHAJIOB;;

* CBOOOJHO B/IaJeeT
OTTBITOM TIPUBJIEYEHHUSI
¢bu3uKo-
MaTeMaTh4eCKOro
arnrapara /ijisl peleHust
ripo6sieM Tiepefiauu u
obpaboTku
PaJroTeXHHUYEe CKHUX
CHUTHAJIOB.;

Xoportio (6a30BbIit

¢ ITIOHMMaeT

* KOPPEKTHO BbIpakaeT

¢ BJ/laJieeT HaBblKaMU

YPOBEHb) eCTeCTBeHHOHAYUHYHO CYIIHOCTb TIPOGIeM BBISIB/IEHUSI CYILI[HOCTH
CYIIIHOCTb TIpOGIeM nepeziauy ¥ 00pabOTKH npobsieM nepeiaun U
riepesjaud ¥ 00paboTKU CHATHAJIOB;; 00pabOTKH CHTHAOB;;
CUTHaJIoB B obacTu * CaMOCTOSITE/TbHO * B/IaJieeT OIMbITOM
PaZiOTEXHUKH;; ripUMeHsieT (hU3UKO- TIpUB/eUeHUs PU3NKO-
* TIpe/ICTaBIIsIeT MaTeMaTHhye CKUH MaTeMaTH4eCcKOro
npuMeHeHre (hU3UKO- arrapar /ijisi peleHust arrapara /ijisi pelieHust
MaTeMaTH4eCKOro npobieM mepeiau v npobsieM nepeiaun U
arrapata Jijisl peIeHust 006paboTku 006paboTKu
npobieM Tiepeiauu v PaJIUOTEXHUYUE CKUX PaIUOTeXHUYE CKUX
006paboTKw.; CHATHAJIOB.; CUTHAJIOB.;

YI0BNIETBOPUTE/IbH | * faeT Orpe/e/eHus * yMmeet paboTaThb CO * B/ajieer
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o (TIoporoBbii
YPOBEHD)

OCHOBHBIX TTOHSITUM B
obnacTy repesjaunt U
006paboTku
PaZOTeXHUUECKUX
CUTHAJIOB;;

* BOCIPOU3BOJUT
OCHOBHbIE TIOJIOXKEHHSI
CYIIHOCTHU TIpo6IeM
niepesjaun ¥ 00paboOTKH
CUTHAJIOB.;

CTIPABOYHOM
JIUTepaTypou;;

* yMeeT Ipe/CTaB/sTh
pe3y/bTaThl CBOei
paboThL.;

TePMUHOJIOTUEN B
npeMeTHOM 00/1acTH
3HaHWS;;

* crocobeH KOPPeKTHO
TIpe/ICTaBUTh 3HAHUS U
“H(opMaluio.;

Tabnumiia 5 — Sranel

2.2 Komnerennus ITK-6

[TK-6: TOTOBHOCTBIO BBIMOJIHATH pacyeT W TPOEKTMPOBAHUE [eTajield, Yy3/70B U YCTPOMCTB
pPaJuOTEXHUUYECKHUX CUCTEM B COOTBETCTBMM C TEXHWUECKUM 3aJaHheM C HCIO0/b30BaHWEM Cpe/JCTB
aBTOMAaTHM3aL[y [MPOeKTUPOBAHUS.

st hopMUpoBaHUsT KOMITeTEHIIMK HEO0OX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIETeHLIUM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabuile 5.
OPMMPOBaHUsI KOMITETeHL[MH U UCI0JIb3yeMble CPeJICTBa OLleHUBaHUS

y3710B U YCTPOWCTB
pa/iMuoTeXHUUEe CKUX
CHCTEM B COOTBETCTBUH C
TeXHUUeCKUM 3aJlaHueM;
METOJUKH
MPOEKTUPOBAHUS
paJroTeXHHYe CKHX
YCTPOWCTB U CUCTEM C
WCTI0/Tb30BaHUEM CPeJICTB
aBTOMaTHU3aLu1
MPOEKTUPOBaHUSL.

y37I0B U YCTPOWCTB
paJiMoTeXHUUe CKUX
CUCTEM B COOTBETCTBUH C
TeXHUUeCKUM 3a/laHueM;
WCII0/Tb30BaTh CpPe/iCTBa
aBTOMaTHU3aLun
MPOEKTUPOBAHUS ISl
pacyera
TIPOEKTHUPOBAHUS JleTaslel,
y3/I0B U YCTPOUCTB
pa/IuOTeXHUUE CKUX
CHUCTeM.

CocraB 3HaThb Y™meTb Bnagets
CopneprkaHue aZrOpuTMbI pacueTa u MPOBOJIUTh pPacyeThl U MeTOAMKaMH pacueTta u
3TaroB TPOEKTHUPOBaHMUS JieTajiel, | IPOeKTUPOBaHue ieTajlel, | TIPOeKTUPOBaHUS JleTasley,

y37I0B U YCTPOWCTB
pa/iuoTeXHUUe CKUX
CHUCTeM; HaBbIKAMHU
MIPOEKTUPOBAHUS Y3/10B U
YCTPOWCTB paguo-
TeXHUUEeCKHUX CUCTEM C
VICTIO/Ib30BaHUEM CPeJICTB
aBTOMaTHU3aLvu
MIPOEKTHUPOBAHUSL.

Buabl 3aHaTHM

* [IpakTrhueckue

* [IpakTHUueckue

* JlaboparopHbie

* Ormpoc Ha 3aHATHSAX;
¢ Tecrt;
* Otyer 10 KypCcOBOM

* Omnpoc Ha 3aHATUSAX;
* 3aimra KypCoBbIX
NpoeKToB (pabor);

3aHATUS; 3aHATHS; paboThI;

* JlaboparopHbie * JlabopaTopHbie * CamocrosiTeNTbHast

paboThI; paboThI; pabora;

* Jlexuuy; e Jlexuumy; * KoHTposb

* CamocTrodTenbHas * (CamocrosiTesibHas CaMOCTOATe/IbHOM

pabora; pabora; paboThI (KypCoBOi

* KoHTtposb * KoHtposb TPOEKT / KypCoBast

CaMOCTOSATe/IbHOU CaMOCTOATe/IbHON pa6ora);

paboThsI (KypcoBoit paboTkI (KypcoBoit

TIPOEKT / KypcoBast TIPOEKT / KypcoBas

pabota); pabota);
Wcnons3yemblie * KonrtposnbHasi pabora; | * KoHTposbHast pabora; | * OTuer 1o
CpeACTBa * Ortuer 1o * Ortuert no nabopatopHoi pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * 3ammra KypCoBbIX

rpoeKToB (pabor);
* OTyeT 10 KypCOBOI
pabore;
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pabore;

e OK3aMe€H;

* KypcoBas pabota
(npoekr);

* TecT;

* OtueT 10 KypCOBO#
pabore;

e 3DK3aMeH;

* KypcoBasi pabora
(poekT);

* DK3aMeH;
* Kypcosas pabora
(npoekr);

(DOPMYJ'II/IPOBK& ToKaszaTtenei u KpUTepHUEB OLI€eHWBAHUA ,ELEIHHOﬁ KOMITIeTeHIIMM TIpHBEAE€HA B

Tabsuie 6.
Tabnuiia 6 — IToka3aTesu M KpUTEPUU OLleHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnagetb
OTinuHO * 000CHOBBIBAeT

(BbICOKMI YPOBEHB)

aJITOPUTMBI pacueTa u
MIPOEKTUPOBaHUS
JleTasnen, y3/ioB 1
YCTPOMCTB
paJMoTeXHUYeCKUX
CUCTeM B COOTBETCTBUU C
TeXHUUYECKUM 3a/laHueM;;
* aHanM3upyeT
MeTOJJUK!
MIPOEKTUPOBaHUS
paJuoTexXHIUe CKUX
YCTPOMCTB U CUCTEM C
MCTI0/Ib30BaHUEM CPe/ICTB
aBTOMaTHU3alun
MIPOEKTUPOBaHMUsL. ;

* TPaMOTHO MPOBOJUT
pacyeTsl U
NIPOEKTUPOBaHUe
JleTasei, y3/ioB 1
YCTPOMCTB
paJuoTeXHUYUEe CKUX
CHCTeM B COOTBETCTBUU C
TeXHUUeCKUM 3aJJaHUeM;;
* YBepeHHO MPUMeHSIeT
Cpe/iCTBa aBTOMaTH3aLu1
TIPOEKTUPOBAHUS JI/Ist
pacuera u
TIPOEKTUPOBaHUs
JleTajen, y3/ioB U
YCTPOMCTB
paJMoTeXHNUe CKUX
CHUCTEM.;

* YBepeHHO BJlafieeT
MeToAMKaMH pacueTa u
MIPOeKTUPOBAHKS
JleTasield, y3/10B U
YCTPOMCTB
paJuoTeXHUYeCKHX
CUCTeM;;

* CBOOOJHO MCTIO/B3YyeT
TIpHeMbl
MPOEKTUPOBAHKS Y3/10B U
YCTPOMCTB
pa/iuoTeXHUUe CKUX
CHUCTEM C
WCTIO/b30BaHUEM CPe/ICTB
aBTOMaTH3aLiu
MPOeKTUPOBAHHUS. ;

Xoporiio (6a30BbIit

* aprymeHTHUpyeT

¢ CaMOCTOATe/IbHO

¢ BjlafieeT MeTOAMKaMUu

YCTPOMCTB
pajoTeXHUYe CKUX
CUCTEM.;

* BOCIIPOM3BOZAUT

YCTPOMCTB
PaZIMOTEXHUUE CKUX
CUCTEM;;

* ymMmeet paboTaTtb CO

YPOBEHb) IopAL0K IIPOBOJUT pacyeThl U pacueta U
MIPOEKTUPOBaHUs MIPOEKTUPOBaHUe MIPOeKTUPOBAHKS
paZiuoTeXHUYeCKUX JleTasne, y3/ioB 1 JleTasield, y3/10B U
YCTPOWCTB U CUCTEM C YCTPOWCTB YCTPOWMCTB
VICTI0/Tb30BaHUEM CPEJICTB | PaJUOTeXHUUEeCKUX paiuOTeXHUYECKUX
aBTOMaTU3aLuu CHCTeM B COOTBETCTBUU C | CHUCTEM;;
MIPOEKTHPOBAHUSL.; TEXHUYECKUM 3aJaHUEeM;; | ¢ KCII0/b3yeT IPUeMbI
* TIOHMMaeT aJIFOPUTMbl | * KOPPEKTHO UCIO/b3YyeT | MPOeKTUPOBAaHHUS y3/10B U
pacueTa CpeZiCTBa aBTOMaTU3al[u | YCTPOWCTB
MIPOEKTUPOBaHUs MIPOEKTUPOBAHUS J/1s1 paiiOTeXHUUeCKUX
JleTanei, y3/i10B U pacueTa u CUCTEM C
YCTPOWCTB MIPOEKTUPOBaHUs WCTIO/Ib30BaHUEM CPE/ICTB
paiOTeXHUYECKUX JleTaneu, y3ioB U aBTOMaTH3aLuu
CUCTeM B COOTBETCTBUU C | YCTPOUCTB MPOeKTUPOBAHHUS. ;
TeXHUUYECKUM 3a/laHueM;; | paJuoTexXHUUeCKUX

CUCTEM.;

YIOBNETBOPUTE/IbH | ¢ WMeeT Mpe/CTaB/IeHHe | * yMeeT MPeCTaB/IsITh * BjajieeT

0 (TIOpOroBBIi 0 METO/MKaX pe3y/bTaThl PaCUeTOR TePMUHOJIOTHEl B

YPOBEHb) TIPOEKTUPOBAHUS Y3/I0B M | XapaKTePUCTHK Y3/I0B U | 0b6racTu

MPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB
paiOTeXHUUeCKUX
cucTeMm;;
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OCHOBHBI€ TPUHLIUTIBI CTPaBOYHOM * croco6eH KOPPEKTHO
pacueta u JIUTepaTypoii.; MIPeJICTaBUTh Pe3y/IbTaThl
MIPOEKTHPOBAHUS pacyeTa XapaKTepUCTHK
Jletajen, y3/ioB 1 y3710B U yCTPOUCTB
YCTPOMCTB CpefCTB

paJuoTeXHUUe CKUX paIMOTeXHUYEe CKUX
CUCTEM;; CHUCTEM. ;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMBbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB W (WJIK) OIbITa
JleSTe/IbHOCTH, XapaKTepu3yIOLUX STambl (OPMHUPOBAaHUSI KOMIIETEHLIMA B TpoLlecce OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeyIOIeM COCTaBe.

3.1 TecToBble 3aJaHuA

— Tunoseie Bonpockl Tecta o TeMe «PUSNUYECKUE XAPAKTEPUCTUKU CUTHAJIOB»:
Bonpoc 1: Ha pucynke 1 noka3zaH curHan s(t). Onpeenuts aHaIUTAYeCKOe BpeMeHHOe Tpe/icTaB/ieHre
curHana s(t). Bapuantel otBeToB: Boripoc 2: Ha pucyHke 2 moka3aH curHan s(t). Onpegenutbs He4eTHYIO
OTHOCHTEJIbHO HYJIS COCTAB/ISAONIYIO SHeu(t) curHana s(t). Bapuantsl otBeToB: Borpoc 3: Ha pucyHke 3
nokaszaH curHan s(t). OmpezgenuTb 3Hepruio O curHana s(t). BapuaHtbl oTBeToB: Bormpoc 4: [JaHo
aHa/IMTUUeCKoe BpeMeHHOe TpeficTaBieHre curHana. Ornpee/uTb SHePryto0 JueT YeTHOW OTHOCUTETbHO
HYJ/sl cOCTaB/sitoleli curHana s(t). Bapuantel otBetoB: Bompoc 5: Ha pucyHke 5 mokasaH curHan s(t).
Ornipesie/UTh BUJ, CUMMETPUM OTHOCUTEJIBHO HYyJIs (1) M OTHOCUTE/BHO (2) mepruoiuuecKoro curuana s(t).
BapuanTsl otBeTOB: Bonpoc 6: Ha pucyHke 6 mokaszaH curHarn s(t). OnpenenuTb BeJIMUMHY MOLHOCTU P
neproaryeckoro curxana s(t), ecmm E = 2B, R = 10 Om. BapuaHTb! 0TBeTOB:

— Tunossle Bompocsk! Tecta 1o Teme «TEOPEMBI O CITEKTPAX»: Bonpoc 1: Onpenenuts
CIeKTpa/bHYyH0 IUVIOTHOCTh CurHasa BapuaHTel oTBeTOB: Borpoc 2: YKasaTb aMIUIMTYAHO — YaCTOTHYO
XapaKTepUCTHKY CUTrHajia BapuaHThbl OTBeTOB

3.2 TeMbl OIPOCOB Ha 3aHATUAX

— CnekTpanbHbIM aHa/MW3 [1eTePMUHUPOBAHHBIX CHUTHAJIOB C TIOMOILBI0 00OOIEeHHBIX PsOB
®ypre IIpumenenue psigoB Oypbe u npeobpa3oBaHuii Pypbe A CHEKTPaJbHOTO aHa/lM3a CHUTHAJIOB
[TpumeHeHue mnpeobpa3oBanuii @Pypbe u Jlamsaca [y omnucaHus TpaHChOpMalMi CHUTHA/IOB B
(yHKLUMOHANMBHBIX y37ax cucTeM mepesfaud uH@opmauuu .(Teopembl o criektpax) MeTojsl aHanv3a
TIPOXOXK/IeHUsI CUTHA/IOB uepe3 JIMHelHbIe 37ieKTpUUecKre Lenu

— Maremaruueckoe onucaHue CHMTHAAOB C OrpaHUMUeHHbIM crieKTpoM. Teopema KoTenbHMKOBa
IuckpetHbie mipeobpa3oBanus ®ypwe (AI1P) u ux cBoiictBa [IuckpeTHble TpeobOpa3oBaHus Jlariaca
(OTLT) u z-npeobpa3oBaHust

— Bsezenue B 1udposyto ¢unbTpanuto TpaHcBepcaibHble U PeKypCHBHbBIe L(POBbIe GUIBTPHI
MeTojbl cvHTe3a 1[U(MPOBBIX (PUILTPOB

— PazfyocurHanel ¢ amMIyIMTYAHON Y aMIUIMTYIHO-UMITY/IbCHOM MOAYISALUSAMU PasyocurHaisl C
yIJIOBOW W KBajpaTypHOW wmoayasiusmy. LIupokornonocHeie (ITymMOroZio0HbIe) CUTHAIbl AHamu3
NIPOXOXKJEHUsI  paIMOCUTHA/IOB  yepe3  u3buparenbHble 1ierd. HUW3KOUAaCTOTHBIM  SKBUBA/IEHT
nu30bupaTtenbHOM 1leMM W ero XapakTepucTWku KBajpaTypHoe Tipe[cTaB/ieHWe Y3KOMOJIOCHBIX
PaJvoCUTHA/MOB. AHAIMTHUUECKUIA CUTHA/T U ero OIMMCaHKe C MOMOIIbI0 1peobpa3oBanuii ['uibbepra

— OcHOBHBIE METO/bI pacueTa CIeKTpa TOKa Ha BbIXOJe HeJMHeMHOW 37eKTPUuUecKod Liemnu
HesvHeliHble pe30HaHCHbIE YCWIMTEIW W TpeoOpa3oBaTeqd YacTOThl MOIY/IATOPBl aMIUTUTYAHBIE,
yIJIOBbIe W KBaZipaTypHble [leTeKTHpOBaHWe CWIHAJOB C AMIUIMTYAHOM, VIVIOBOW W KBaJpaTypHOM
MOZYJISALUSIMA ABTOT€HepaTOpbl rapMOHUYeCKUX KoeOaHUi

— KoppessiLMoHHBI ~ aHaMu3  [leTepMUHUPOBaHHBIX CUTHaloB  OmnrTuMasnbHas — JIMHeWHast
dbunbTpanus

3.3 JK3aMeHallMOHHBbIE BOIIPOCHI
— 1. Mopgenn curHaJioB U UX CBOWCTBA. JIMHamuyeckoe TIpejcTaB/eHWe CUTHAJIOB.
OHepreTUyeCcKue XapakTepUCTHUKU CUTHa/oB 2. Pa3jo)keHue neprofyuyeckoro CMrHasa o rapMOHUKaM.
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CrieKkTpasibHble XapaKTepHUCTHUKY NTepUOANYeCKoro curuana 3. ['lapMoHnuecKnid aHanu3 HenepruoguyeCcKrux
curHanoB. CrieKTpanbHble XapaKTepUCTUKU HelepuoAuueckux curHaaoB 4. TeopeMbl O creKTpax
(crokeHre CUTHANOB, W3MeHeHMe MaciuTaba, CABUT CHTHAJIOB BO BpeMeHH, AuddQepeHI[pOBaHHe,
VHTEerpupoBaHue, Mpou3Be/ieHre CUrHaaoB) 5. CBepThIBaHUe JBYX CUrHaI0B. KoppessiuoHHble (PyHKLIUN
nByx curHanoB 6. IlpeoOpa3oBanue Jlarmtaca. OOpatHoe mipeo6Gpa3oBanue Jlarmaca 7. CBoiicTBa
nipeobpa3oBanus Jlarsaca (c/io)keHWe CUrHaJsIOB, W3MeHeHHe MaciiuTaba, CABUT CUTHAJIOB BO BDeMeHH,
IuddepeHLpoBaHMe, WHTErpUpoBaHue, T[poW3BeJileHWe curHanoB) 8. Maremartuueckue Mozenu
JMHENHOMN s/eKTpuueckoi Lenu. [lepesaTtouyHas, MMIy/lbCHas, TMepexo/jHasi XapaKTepuCTHKa Lienu. 9.
[TpoxoxkzieHre neprofyuYecKUX CUTHA/IOB yepe3 Lienu (MeTOoZ, KOMILIEKCHBIX aMIUIUTyZ). IIpoxoxzaeHue
HernepyuoMYeCcKX CUTHasoB uepe3 Lenu (onepatopHblid MeTof) 10. OnepaTopHbI MeTOZ, ONpefeseHust
YCTaHOBUBILENCSI peaklMy LlelM Ha BK/IIOUEHHe Nepruojuveckoro curHasa 11. BpemeHHble MeTozbl
aHanu3a (uHTerpanbl [droamensi) 12. AM konebanusi. ToHambHast MOAY/ISILUS TapMOHUUECKOW HeCylie
13. DHepreTryeckue xapakTepucTuk AM konebaHuii. banmaHcHas aMIriiTyaHas MoAysisius 14, YrnoBas
Monynsuusi. ToHanmbHasi yrioBasg mofynsuus 15. CrekTp CUTHajloB YITIOBOM MOZY/SIMM TIPU MasbIxX
yHzekcax mogymaimu 16. CriekTp CUrHajaoB yIVIOBOM MOZY/SLMM IIPH TPOU3BOJIBHBIX MHJAEKCax
Moaynsuu 17. AHasoroBble, JUCKpeTHble U IMdpoBble curHanbl. O600IeHHas CTPYKTypHasi cxema
cucteMbl 1dpoBoii 00paboTku curHanoB. 18. CrieKTp [AWUCKPeTHOTO CWUTHaja. BiumsiHUe ¢opmbl
JVCKPETU3UPYIOIINX UMITY/IbCOB Ha XapaKTePUCTUKU JUCKPETHOro cvirHana 19. Pasno)keHue CUTrHaIoB B
psig, KorenmpHukoBa. [loka3aresnsctBo. OcHoBHBIe BeIBOABI 20. IIpsiMoe u obpatHoe AI1®. Ceszp AP u
CrieKTpa [JucKpeTHoro curHasa 21. CpotictBa TP 22. Tlpsimoe u obpatHoe Z-TipeoOpa3oBaHUS.
CgotictBa Z-mpeobpasoBanuii 23. Lludposbie ¢uibTpel. OCHOBHBIE CTPYKTYpBl. XapaKTepUCTHUKU
1MpoBbIX GuabTPoB 24. CuctemMHasi PyHKLMS 1[UDPOBOro huabTpa. YCTOMUMBOCTD JUCKPETHBIX CUCTEM
25. CuHre3 1UGPOBLIX GWILTPOB (MeTOZ OWIMHEMHOro Z-mpeoOpa30oBaHUs, METO]] WHBAPHUAHTHOU
VMITYy/IbCHOM XapaKTepUCTUKU) 26. MeToabl pacueTa OTK/IMKAa Ha BbIXoJe LU(GPOBbIX (QUIBTPOB 27.
Bo3zeticTBie cmaboro rapMOHMUYECKOTO CHUTHajla Ha Oe3WHEepIMOHHBIM HeJTWHEeWHBbIM 37emMeHT 28.
Bo3zelicTBie CHUIBHOTO TapMOHHWYECKOTO CUTHara Ha Oe3MHepLMOHHBIM HelMWHeWHbINH 371eMeHT 29.
HenvHeliHOe pe30oHaHCHOe ycujleHWe. YMHOXKeHHe 4YacTOTbl rapMOHMYeCKux curHaaos  30.
ABtokonebarenbHast cuctema. OO6iue mosoykeHust. CTaljMOHapHBIA pe>KUM paboThl aBToreHeparopa 31.
Bo3HuKHOBeHHe KosiebaHMII B aBTOreHeparopax. MSATKMIA U JKeCTKHN pPeXHMMbI CaMOBO30YK/eHust
aBTroreHepatopa 32. RC-reHeparopsl

3.4 TeMBbI KOHTPO/IbHBIX PadoT

— KonTtposnbHast paboTa o Teme «®u3nueckre XapaKTepUCTHUKU CUTHA/IOB» 3aziaHue 1. BapuaHT
1 3amucare aHaIUTUYECKOe BbIpaXKeHHE [/ OAMHOYHOrO umnynbca. Ornpefenutbs MNOCTOSHHYIO U
repeMeHHYH0 COCTaB/IsitOLIMe curHasia. [1oyunTs aHaaMTHYeckoe BbIpaKeHUe W MOCTPOUTh TpaUK JJist
YeTHOM W HEUeTHOW COCTaB/SIIOLIMX CUrHaja. PaccuvTtaTh 3HEPrui0 OAUHOUYHOIO MMITy/bca. [TomyunThb
aHa/IMTAYEeCKOe BbIpaKEHUe [/Is CpeJHeM W MIHOBEHHOM MOLHOCTel. 3anucaTb aHaJIuTH4ecKoe
BbIp&)KeHWe [/l MepuoJUYeCcKOro CUrHasa C MepuofioM, paBHbIM 3T. Onpefenutb IOCTOSHHYH M
repeMeHHYH0 COCTaB/IsAoLMe cUrHasa. [1oyunTs aHaIMTUUeCKoe BbIpaKeHUe U MOCTPOUTh TPaUKU Jj1s
YeTHOM W HEUYeTHOW COCTaB/SIIOLIMX TepUoJMYecKOro CurHajsa. PaccuuTaTh 3HaueHue cpefHei
MolHocTH. PaccunTare 3p(peKTHBHYIO J/IUTEIBHOCTb CUTHAJA /1JIs1 SHepreTryeckoro kputepus A = 0,9.

— KonrponbHass pabora mo Teme «CrieKTpanbHBIA aHa/MU3 [[€TePMUHUPOBAHHBIX CUTHA/IOB»
3aganue 2. BapuanT 1 [l mepuofuueckoro CUrHana ¢ mepyuofioM, paBHbIM 4t: [laTb MaTemaTthyeckoe
ONMCaHVe CHUrHaja. BplUMCIUTL TpU HU3IIME HeHy/IeBble FapMOHMKHU CIIeKTpa CHUrHaja W INOCTPOMTh
CeKTp aMIuidTyy. PaccuuTarh  MOIHOCTE  (OTHOCHUTENbHYH0)  OTOPOILIEHHBIX  CIIeKTPaJbHbIX
COCTaBJISIIOLLUX.

— KonTtposnbHas pabota 1o TeMe «HacTOTHbIe U BpeMeHHbIe XapaKTePUCTUKHU JTMHeHHBIX 1iereii»
3aganuve 3. BapuanT 1 [TonyuyuTh aHaIWTHUeCKOe BbIpaKeHHe U MOCTPOUTh rpaduk it AUX nuHeinHoN
1enu [MaciinTab yacToTHON OoCcH oljeHUBaTh B eguHMIaX o, rje o = 1/(RC)]. (Obsi3aTenbHble pacyeTHbIE
TOYKM Ha OCH 4acToT: ® = 0, a, ©.) PaccuntaTb M NOCTPOMTb BpeMeHHble XapaKTepPUCTHKHU LIeMnu.
(O6si3aTenbHbIe pacyeTHbIe TOUKU Ha ocu BpeMeHu: t = 0, 1/a, 00.)

— KourponbHas pabora mno teme «/luckpeTtHasi obpaborka curHanoB» 3afaHue 4. BapuanTt 1
[Tepropnuecknii [UCKPETHBIM CUTHajJl Ha MWHTepBaje CBOed IIePUOJAUYHOCTH 33ZlaH  YeThIPbMS
PaBHOOTCTOALIMUMUA ~ OTCYETaMM, KOTOpble C/IefyroT uYepe3 1 MKC. BBIUMCIUTB: IOCTOSIHHYHO
COCTABJISIFOLYI0 AMCKPeTHOro rpeobpa3oBanusi Pypre AAHHOTO CHTHAMA; YacTOTy AWCKpeTH3alluy;
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WHTEepBal B3ATHsS BBIOODKM Ha YaCTOTHOW ocH; Ko3dduimentsl [JI1®D . BoccTaHOBUTH: aHATOTOBBIN
curHasn 1o KoTenbHUKOBY aHa/IMTUUeCKU U TparuecKy; aHaI0rOBbIi cUrHaia no dypbe aHaTUTUUECKU U
rpapuuecku. [1oyunTh: aHaIUTUUECKOe BbIpakeHHe CIIeKTpabHOM MIOTHOCTU JAUCKPETHOTO CUrHala U
n300pa3uTe MpUMepPHYH OrUOaroIy0 CIIeKTpa.

— KoHTtposnbHasi pabora 110 TeMe «/IMCKpeTH3al[isi XapaKTepUCTHK Lierieli» 3azanue 5. BapuanT 1
[ns nuHeHOM aHa/IoroBoM Lienu: PaccunTarh ¥ MOCTPOUTH MMITY/ILCHYIO XapaKTepUCTHKY. BbIOMHUTE
JUCKDPETU3alMI0 HMITYyJIbCHOW XapaKTepUCTUKW. PaccuMTarth KOIWYeCTBO OTCYETOB UMITY/IbCHOU
XapaKTepPUCTHKH, BeJIMYMHA KOTOPBIX npeBbiiiaeT 10% 0T MakCMManbHOIO 3HaUeHUS XapaKTepUCTHKU.

— KonrtposnbHasi pabora no teme «L{udporass dunbTpauuys» 3aganue 6. Bapuant 1 M3BecTHa
cuctemHast QyHkuus udpoBoro dunbrpa: K(z)=z2*(z-0,8)/(z/\2-1,7*2+0,72). BbINOMHUTE C/I€AYIOLIYIO
pabory: 1. W306pasuth CTpyKTypHy!O cxemy LId; 2. Onpemenutb U H300pasuTh TpadruecKd
UMITy/IbCHYIO xapakrepuctuky Ll®; 3. Onpegenuts u u300pa3uth rpaduyeckd MepexofHYI0
xapakTepuctuky L|®; 4. PaccuutaTh KOMILIEKCHYIO TiepeaTouHyiro (yHkiuto LIP; 5. Onpenenutb u
nokasatb npumepHbsii Buj AUX LId ; 6. Omnpefenuts M nokas3ate npuMepssii Buz, OUX LD ; 7.
CocTaBUTb a/IrOPUTM 00pabOTKKU BXOHOM TIOC/Ie/I0BATEIbHOCTH OTCUETOB.

— KonTtposnbHast pabota 1o TeMe «Mogy/iupoBaHHbIe CUTHa/IbD» 3afaHue 7. BapuanT 1 3amucaTh
aHa/IUTUYECKOe BbIpAXKeHUe I aMIUIMTYLHO-MOZY/TMPOBAaHHOIO CHrHa/a IPU TOHAJbHOW MOAY/ISALUN
CUTHajlaM C 4acToTod, paBHOM 1 kI'l, ¥ HauanbHOM (ha3oi, paBHOUM 60°.Hecyiee konebaHue mumeer
napaMmeTphl: amruiutyaa — 1 B, yacrora — 100 kI'1j, HauasbHast aza — 30°. KoadduipeHT Mogyasiimm —
0,3. TlocTpouTh CIIeKTp CUrHana. 3anvcaTh aHA/JIWTUYeCKoe BbIpakeHue st (ha3oMoJyTMPOBAHHOTO
CUTHasa TpU TOHATLHOW MOAY/SALIMKA CUTHA/aM C 4acTOTOM, paBHOU 2 KI'1], ¥ Haua/bHOU ¢a3oi, paBHOM
30°.Hecyiiee konebaHre MMeeT rmapaMmeTpbl: aMruiuTyga — 2 B, yactora — 500 kI'1, HauanbHas asza —
90°. Koadduument moayasiiuu — 0,05. ITocTpouTh CrieKTp CUTHama. AMIUMTYIHO-MOYTUPOBAHHbIN
CUTHaJI TIONy4eH B pe3y/bTaTe aMIUIUTYAHOM MOIY/SLMK rapMOHWYeCKOTO KosjeOaHUs TepuouueCKon
T0C/Ie[I0BaTeIbHOCTBI0 UMIMY/IbCOB. Orubarolriasi aMIIMTY/, 3TOTO0 CUTHajsa uMeeT Buf, A(t)=Al, mpu
0<t+nT<T/4; u A(t)=A2 , ipu T/4<t+nT<T. rge Al = const = 0,4 V; A2 = const = 0,7 V; T = const=4 ms.
Paccuutare mapiuasbHble KO3(DUIMEHTbI A TpeX M/aJIIMX TapMOHMK CHUrHaja, eCcld YacToTa
Hecyuel — 500 k'L, [TocTpoUTh pacCUMTaHHbIN CIEKTP.

— KoHnrponbHast pabora mo Teme «PacueT OTK/IMKAa TOKAa Ha BBIXOZIe 3JIEKTPUUECKOU LIeTIH»
3aganue 8. Bapuant 1 K HenuHeiiHomy snemeHTy (HD) mpunokeHsl cymma moctosiHHoro UO u
repeMeHHOro ¢ aMIyMTyfoi E rapmonuueckoro HampsbkeHWM. B BeixogHyro werns HO BkaroueH
Trapasuie/ibHbld  KosieOaTe/lbHbI KOHTYDP, HAaCTPOEHHBIM B Pe30HAaHC C YaCTOTOM BXOJHOTO CHTHaja.
[TapameTpbl Harpy3Ku HEJTMHEHHOTO 3/IeMeHTa: AoOpOTHOCTh KOHTYpa Q = 65; pe3oHaHcHast yactora fP =
235 klI'y; emkocts koHTypa CK = 3500 nd. BbIMOAHUTHL anmpoKCMMaLUi0 BOJIbTaMIIEPHOU
XapakTepuCTUKU HD cTerneHHBIM MOJIMHOMOM W OTpe3KaMH MpsIMbIX JIMHUM. PaccunTare CONpOTUBI/IEHVE
Harpy3Kd MOCTOSSHHOMY TOKY W MepeMeHHOMY TOKY Ha 4acTOoTaX, paBHbIX UaCTOTaM MepBOiMl U BTOPOM
rapMOHMK BXOZHOIO CWrHaza. /[las MOJIMHOMMA/JbHOW —anmpokcumanuu: Paccuutarh  BeTMUMHY
TOCTOSTHHOW COCTaB/IsIFOLLe}, aMIUIMTYJbl TepBOM M BTOPOM TapMOHMK TOKa, IPOTEKarollero uepes
He/IMHeNHBIN 371eMeHT, e noctosiHHoe cMelleHre UO cocraBnsier 0,3 B, a aMriuTyza repeMeHHOM
rapMOHHYeCcKoM co-ctapssitonieit E paBHa 0,1 B. OnpegenuTh 3HaueHUs! MIOCTOSTHHOM COCTaBsitOIeN U
aMITIUTY/, TIePBOM M BTOPOW TapMOHHMK HarpsDKeHUs Ha Harpy3ke TIPH TeX >Ke CHUrHajax. BeiOpatb
pabouyto Touky HD Ha cepeauHe nuMHelHOro yuacTtka. PaccuuTarth KO3(hGUIMEHT yCUIeHUs [jist
PE30HaHCHOTO YCH/IUTeJIs], PaboTaroIIlero B TMHe-HOM pexxume. Orpeie/IiTh MaKCUMaJIbHO /IOy CTUMYO
JJ1s1 TUHEMHOT0 pe)kKuMa aMIUIMTYly CUrHasla Ha BXOJe.

— KonTtposnbHas pabota 1o Teme «L.C aBToreHeparopb» 3azanue 9. Bapuant 1. ConpoTuBieHre
koHTypa LC-aBroreneparopa (AI') Ha yactoTe pe3oHaHca paBHO 3,0 KOM. BAX He/nvHeNHOro snemMeHTa
(HD) mpencraBneHa Ha pucyHKe, pabouyro Touky HD BeiOpath paBHoit UO = 0,1 B). Paccuutath u
TIOCTPOUTH KosiebaTelbHYH0 XapakTepucTuky AI' ¢ pa3oMmkHyToM obpartHoi cBsizbio (OC) Paccuurats u
MOCTPOUTH TpaduK cpeiHel KPYTH3HbI HeIMHeHHOTo 31eMeHTa A1 AT' ¢ pazoMkHyTol OC. OnpenenuTb
ko3pduiientsl OC, mpu Koropbix Al BXOAUT B pPEXUM CaMOBO30Y>KAEHUSI U TPHU KOTOPBIX
aBTOKO/Ie0aHUsI CPLIBAIOTCSA. PaccuMTath W MOCTPOUTH TPadUK 3aBUCUMOCTH aAMIUIUTYAbI BBIXOJHOTO
HanpspkeHust A" ot kosddurenta OC. ITIOBTOpUTH BBIUMC/IEHUS TIPU LIYHTUPOBAaHWK KOHTYpa
pe3uCTOpOM, COMPOTUB/IEHHE KOTOPOro paBHO 3,0 KOM.
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3.5 TembI 1a00paTopHBIX padoT
— IlpakTuka anmapaTypHOrO aHa/iu3a CHUTHAJOB BO BPEMEHHOM U YaCTOTHOM 00sacTsix.
WccnenoBanne CrieKTpOB YIIPaBIISIOLMX CUTHAJIOB.
— AMIUIMTYJHO-MO/Jy/TMPOBaHHbIe CUTHAJIbI.
— MWccnenoBanve HeMMHEWHOTO YCWINTENS] U YMHOXKUTES] YaCTOThbl. AMIUIMTYAHBINA MOAYJISATOP.
LC-aBToreHepaTtop CMHYCOH/Ia/TbHbIX KOeOaHUH.

3.6 TeMbI KypCOBBIX IP0EeKTOB (Pador)
— Amnasnorosasi 00paboTKa CUTHAJIOB.
— AmnasnoroBasi U JucKpeTHasi 06paboTKa CUTHaJIOB.
— [TuckpetHast 06paboTKa curHaioB U [UdpoBasi GUIBTPALIHS.

4 MeToauyeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHs] W pellleHus 3afad 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
Marepuasbl:
— MeToJuuecKhe Marepuarbl, Orpeje/siolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa JeATebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas UTeparypa
1. PaguorexHuueckue 1jenu u curHasnbl. Yacts 1 Teopust CUTHAIOB U JIMHEHHBIE Tieny: Y yeOHOe
nocobue / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHHbiii pecypc] - Pexum gocrtyma:
https://edu.tusur.ru/publications/2798, cBoOOAHBIIA.
2. PapuorexHuyeckue 1enu u curHanbl. Yacts 2 JluckpetHasi 00paboTka CUTHANIOB U LU(pOBast
¢unbrpauusi: Yue6Hoe mocobue / KaparaeBa H. A. - 2012. 257 c. [DnekrponHsIid pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/2799, cBo6oAHbI#.

4.2. lonoHUTe/IbHAA IUTepaTrypa
1. backakoB C.M. PamvorexHuueckue LefM M cuUrHaabl. M.: Beicmi. mkosa, 2003.-462c.
(Hanmnuue B 6ubmuoteke TYCYP - 69 3k3.)
2. Tonoposckuit N.C. PaguoTexHuueckye LNy U CUTHAbI: yueOHoe rocobue /st By30B. - M.:
Opoda, 2006. - 717 ¢ (Hanuuue B bubmuoreke TYCYP - 3 3k3.)

4.3. O0s3aTe/TbHBIE YUeOHO-MeTOoJHYeCKHe MoCco0us

1. PaguorexHuueckue 1end U curHambl. Yacte 1: JlabGopaTOpHBIM TIPaKTHKYM IO KypCy
«PaguoTexHuyeckue 1eny U curHabl». Teopus curHanos. / KaparaeBa H. A., boromosnos C. 1. - 2013.
36 c. [DnekTponHbIM pecypc] - Pexxum poctyna: https://edu.tusur.ru/publications/3417, cBoOOAHBIA.

2. PapuorexHuyeckue L[eMM W CUTHAJbI: JlabopaTopHbii mpaktukym. Y.2: HenuHeliHbie nienu/
C.. boromonos, B.JI. Kamwuuckui; Tomck: TYCYP, 2013. -29 c. - Pexum pocryna:
http://edu.tusur.ru/training/publicatos/3418. [DnekTpoHHbIN pecypcl. -
http://edu.tusur.ru/training/publicatos/3418

3. PapuorexHuyeckue 1ienu u curHanbl. Yacts 1 Teopusi cUrHa/ioB U JIMHelHbIe 1ienud: Y4yeOHoO-
MeTonuueckoe nmocobue / Kapataesa H. A., Kucenes II. C. - 2012. 34 c. (mpakThu. ¥ caMOCT. pabota)
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2790, cBo6oAHbBIH.

4. PaguorexHuueckue 1end W curHaabl. Y. 2 HenuHeliHasi paZiMiOTexXHUWKA: YueOHOe
MeToarueckoe mocobue / Kamuuckuii B. JI., TenbnyxoBckas JI. U. - 2012. 27 c. (mpakTu4. ¥ CaMOCT.
pabora) [SnekTpoHHbIN pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2791, cBo60 HBIH.

5. PagvorexHuueckue 1jeMM W CUTHadbl: MeToAuueckue yKasaHUsi 10 OpraHu3alyu
camocTosiTesibHOM pabotel / Boromonos C. U. - 2012. 25 c. [SnekTpoHHbIH pecypc] - Pexxum gocryma:
https://edu.tusur.ru/publications/1638, cB060HBIA.

6. PaanorexHuueckue 1enmd W curHaabl. JluckpetHass oOpaboTka curHasioB W 1rudpoBast
duneTparus: MeToauueckue yKa3aHUs TI0 BBITIOJTHEHUIO KypcoBoi pabotsl / Kapataera H. A. - 2012. 70
c. [OnekrponnsIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2792, cBobogHBIT.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M OMCKOBBIE CHCTeMbI
1. KowmribtoTepHbIii 1abopaTOpHBINM MPaKTUKYM I0 Kypcy "PajyroTexHrUYecKue Liely U CUrHasbl"
— M.: BHTULI, 2008. - Ne50200800874 (CeugerensctBo Ne 10434 06 oTpacsieBoii perucrpanjii pas-
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pabotku B «OTtpacsieBoM (oHAe anropuTMOB U mporpamm» oT 25.04.2008 Mocksa) Pexum pgocryma:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.
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