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

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

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep m-;.-'-.'.l. 1ot "....'..n 'w..:.-;:-l-'li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

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

Kadezpa: TOP, Kadeapa TesiekoMMyHUKAIMH M OCHOB PaJ0TeXHUKH

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 10 46 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 20 116 4yacoB
6 |CamocTosTenbHast pabora 12 52 64 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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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 ot « 19 » 1 2017 1

JINCT COTJIACOBAHUM

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

HaripaBJ/ieHUA I10ATr0TOBKHU (CHEL[I/IEU'ILHOCTI/I).

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

TOP Hemugos A. .
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, CTaTUCTUYECKasi TEOPUST PaIMOTeXHUYEeCKMX CUCTEM.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJieyIOIUX KOMITEeTeHL1ii:

—  OIIK-2 criocoOHOCTBIO BBISIB/ISITH €CTECTBEHHO-HAYUHYIO CYIITHOCTD MPO0/ieM, BOZHUKAFOLIX
B X0Jie Mpo(deCcCHOHaNbHOMN /eATeNbHOCTH, NPYB/eKaTh /s UX pelleHHsi COOTBETCTBYIOLMM (PU3MKO-
MaTeMaTH4eCKui arapar;

— JIK-6 rOoTOBHOCTBHIO BBINOMHATH pacueT M TMPOEKTUPOBaHWEe [eTajiel, Y3/J0B U YCTPOWCTB
pPaZiMOTeXHUYEeCKUX CUCTEM B COOTBETCTBMM C TeXHUUECKUM 3aJaHueM C HCII0/Ib30BaHUEeM CpejCTB
aBTOMaTHU3aLUM [TPOEKTUPOBAHMUS;

B pe3sysnbraTte usyueHus JUCLIIUIMHBI CTYEHT JO/DKeH:

— 3HAaTh eCTeCTBEHHOHAYYHYIO CYIIHOCTh MpobsieM repefauu 1 06paboTKH CUrHaIoB B 00/1aCTH
PaZMOTeXHUKH; (U3MKO-MaTeMaTUUeCKHUid amrapar, TpuB/eKaeMblid il peliieHus: ipobsieM Tiepefayu u
00paboTKN pa/juoTeXHUUeCKUX CUTHAJIOB; a/JTOPUTMbl pacueTa W TPOEKTUPOBaHUS JieTajiei, y3/0B U
YCTPOMCTB pajuOTeXHUYECKUX CHUCTeM B COOTBETCTBUM C TeXHUYECKUM 3a/laHheM; MeTOAUKU
MIPOEKTHPOBaHHUSI PaJUOTEXHUUYECKUX YCTPOMCTB U CUCTEM C UCIIOIb30BaHWEM CPeJCTB aBTOMaTH3al[uu
IIPOEKTHPOBAHUS;

— yMeTb BBISB/SITh €CTECTBEHHOHAYYHYIO CYIIHOCTb Tpo0jeM, BO3HUKAIOIIMX B XO[e
npodeCCHOHABHOM /IesITe/IbHOCTH; TIPUB/EKaThb [isi pellleHus TipoOsieM mepefaud U 00paboTKu
pPafIMOTEXHUYECKUX CHUTHA/JIOB COOTBETCTBYIOLMM (PU3MKO-MaTeMaTMUeCKWi —arrapar; MpOBOJUTH
pacueTsl U NPOEKTUPOBAHUE ZleTaslel, y3/10B U YCTPOMCTB paJUOTeXHUYECKUX CUCTEM B COOTBETCTBUU C
TeXHUYeCKUM 3aJlaHyeM; MCII0/Ib30BaTh CpefCTBa aBTOMaTU3alldd MPOeKTUPOBaHUsl [JI1 pacyera U
IIPOEKTHUPOBAHUS JieTaslel, Y3/I0B U YCTPOMCTB paJuOTeXHUUECKUX CUCTEM;
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— BJIafieThb HaBbIKAMU BBISIB/IEHUs CYITHOCTU TipobsieM repegaur M 06pabOTKMA CHUTHAJIOB; -
OTBITOM TIpUBJ/IEUEHUs (PU3MKO-MAaTEMaTUYeCKOrO amrapara AJisi pellleHus mpobsiem Tmiepefaunl U
00paboTKN paZiMOTeXHUUYeCKUX CUTHAJIOB; METOJUMKaMM pacueTa W MPOeKTHPOBaHUS [JeTasiel, y3/l0B U
YCTPOMCTB  PaJUOTeXHUUECKUX CUCTEM; HaBbIKAMU IIPDOEKTMPOBAaHHS y3/I0B M  YCTPOWCTB
PaiMOTEXHUYECKUX CUCTEM C UCI0/Ib30BaHUEM CPeZICTB aBTOMAaTU3al[uu [POeKTUPOBaHUSI.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYZAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 6.0 3ayeTHBIX €JUHHUIILI W TIPeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpy10eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /1eATeTbHOCTU Bcero wacoB CemecTpsl
3 cemecTp 4 cemecTp

AynutopHbie 3aHATHSA (BCEro) 116 96 20
Jlexkuuu 36 36
[IpakTrueckue 3aHATHS 46 36 10
JlabopartopHbie paboThI 24 24
KoHTpo/k camocTosTeTbHOM paboThl (KypcoBoi 10 10
TIPOEKT / KypcoBast pabora)
CamocTositenibHast paboTta (Bcero) 64 12 52
BeirosiHeHWe KypCoBOro rpoekTa (paboThbl) 47 47
OdopmeHre OTUETOB T10 JTaOOPATOPHBIM 6 6
paboram
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, 11 6 5
ceMuHapam
Bcero (6e3 sk3ameHa) 180 108 72
IToaroroBka u claua 5K3amMeHa 36 36
OO0111ast TPYJ0EMKOCTD U 216 144 72
3aueTHble EqvHULIBI 6.0 4.0 2.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3jenbl AMCHUNIMHBI U BU/bI 3aHATUHMN
Pa3ziesnbl AUCLUTIMHBI U BUJIbI 3aHSITUM TIpYBeZeHbI B Tabnmiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI ¥ BUZBI 3aHATUN

« | = | E
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% 90} o o m 3] = S
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= v o < o g ==
5§ 2 E & | %3 &3
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5 J 2 o 2 o x S @
= 55 e & S g 9 = E
= ae] o o o o -
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& o @] > © e X
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3 cemecTp
1 Matemarnueckoe OornucaHue 7 8 8 3 0 26 |OIIK-2, IIK-
AHaJIOTOBBLIX CUTHAJ/IOB 6
2 MaremaTuyeckoe orrcaHue 5 6 0 2 0 13 | OIIK-2, ITK-
JIACKPETHBIX CUTHAJIOB 6
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3 OcHoBbI 11M(hpOBOM UMBTpaLUn 5 4 0 1 0 10 |OIIK-2, K-
6
4 MaremaruuecKoe OIMcaHue 7 6 4 1 0 18 |OIIK-2, ITK-
PaZIiOCUTHAJIOB C Pa3/IMUYHbIMU 6
BU/IaMU MOZYJISALIUN
5 MaremMaTHueCKOe OIMCaHue 9 8 12 4 0 33 |OIIK-2, ITK-
HeJIMHEeMHBIX 1ienel U MeTOI0B UX 6
aHanusa
6 KoppesisiLMOHHBIM aHanu3 1 3 4 0 1 0 8 |OIIK-2, IIK-
onTUMasbHasi GUIbTPaLUs 6
Wtoro 3a cemectp 36 36 24 12 0 108
4 cemecTp
7 WccienoBaHye XapakTepUCTUK 0 0 0 16 10 16 |OIIK-2, ITK-
CHTHAJIOB U lieneun 6
8 luckpeTr3aLys XapaKTePUCTHUK 0 4 0 18 22 | OIIK-2, TIK-
CHTHAJIOB U Lieneun 6
9 TlpoekTrpoBaHue 1H(PPOBBIX 0 6 0 18 24 | OIIK-2, ITK-
¢bunbTpoB 6
Wtoro 3a cemecTp 0 10 0 52 10 72
Wtoro 36 46 24 64 10 180
5.2. Copep)xaHue pa3/e/ioB JUCLHHUILUIMHBI (110 JIEKIUAM)
Copiep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIprBeieHo B Tabnuie 5.2.
Tabsura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)
g z S
CopeprkaHyve pas/iesioB JUCLIAILIVMHEI 110 é qi g
HasBaHus pasjenos ACP pasa AHEH - >
JIEKLIUSIM s g g
S g =
=Y o 2
= S
3 cemecTp
1 Maremaruueckoe ornucaHue Knaccudukaiys curHanoB v onvcaHye 7 OIIK-2,
aHaJIOrOBbIX CHUI'HAJIOB CUCTeM Iepejauu [TIK-6
vH(popMaruu.CrieKTpasbHbIN aHaIu3
JleTePMUHUPOBAHHBIX CUTHAJIOB C
TIOMOLL[bI0 0000I1IeHHBIX PSIZIOB
®ypse.llpumenenue psgos Pypee u
ripeobpa3oBanuii dypwe A5
CIMeKTPaJbHOIO aHaau3a
curHasoB.IIpumeHeHue ripeobpa3oBaHuit
®ypoe u Jlamuiaca A5 onucaHus
TpaHcdopMalliii CUTHAJ/IOB B
(YHKIMOHAMBHBIX y3/1aX CUCTEM
nepesauv MHGopmaruu. TeopeMsl O
criekTpax.MeTozbl aHaM3a NMpOXOXKAeHUs
CUTHAJIOB uepe3 JIMHelHble
3JIeKTpUUeCKUe 1Ieu.
Ntoro 7
2 MaTtemaTHuecKoe OrnvcaHue MaremaTryeCcKoe ONHCaHue CUTHAIOB C 5 OIIK-2,
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AWUCKPETHBIX CMT'HAa/I0OB

OrpaHUYeHHbBIM crieKTpoM. Teopema
KotenbHukoBa. [luckpeTHble
nipeobpa3zoBanust Pypwe (AIID) u ux
cBoiicTBa./IuckpeTHbIe peobpa3oBaHust
Jlarmaca (T1JT) v z-ripeo6pa3oBaHusI.

HToro

[TIK-6

3 OcHoBbI 11U POBOI PUILTPALIUA

BBegieHue B LIU(pPOBYIO

¢unbTpanuto. TpaHcBepcanbHble U
peKypCcHuBHbIe 11(pOBbIe

¢bunbTpel. MeTo bl CUHTe3a LU(PPOBBIX
¢bunbTpOB.

HNToro

OIIK-2,
[TIK-6

4 MaTteMaTtuyeckKoe OImrMcaHue
PaJMOCUTHAJIOB C pa3/TIMYHbIMU
BUZIAMH MOZYJISILIAN

PagyocurHansl ¢ aMIIMTYJHOM U
aMIUIUTYAHO-UMITY/IbCHOU

MOy SIIUSIMU. PaIio CUTHATBI C YTVIOBOM
Y KBaJ|paTypHOU MOy ISILIUSIMHU.
[ITupokomnonocHkle (LIIyMONoA00HbIe)
CUTHaJIbl. AHA/TU3 TIPOXOXKIEHUS
Pa/IMOCUTHAJIOB Uepe3 u30upaTe/ibHbIe
terny. HW3KoUaCTOTHBIM 3KBHUBa/IEHT
n30upaTeIbHOM 1IeTH U ero
XapakTepuCTUKU.KBazipaTtypHoe
Tripe/[CTaB/IeHe y3KOIO/I0CHBIX
pPaZIMOCUTHA/IOB. AHATUTUUYeCKUM CUTHA
Y ero OrnucaHue C TOMOIIbI0
ripeoOpa3oBanuii 'mibbepra.

HToro

OITK-2,
TIK-6

5 Maremaruyeckoe onvcaHue
HeJTMHeWHBIX Liereld U MeTO/I0B UX
aHasM3a

OcHOBHBIE MeTO/jbl pacueTa CIieKTpa TOKa
Ha BbIXO/le HeJTUHeWHOM 3/1IeKTprUYeCKOM
Leny.HenvHeiiHble pe30HaHCHbIE
yCUNUTEeNU U TipeoOpa3oBarenu
yacToTbl. MoAySITOpPBl aMIIUTY HbIE,
YIJIOBbIE U
KBaJpaTypHble./leTeKTUpOBaHKe
CUTHAJIOB C aMIUIUTYQHOM, YIJIOBOM 1
KBaZ|paTypHOM

MOZY/ISIUSIMU. ABTOT€HepaTophbl
rapMOHHYEeCKHX KOeOaHH.

HNToro

OIIK-2,
[TIK-6

6 Koppe/nisiLiMOHHBIM aHaiu3 U
onTUMasbHasi PUIbTpaLys

KoppesnsiyonHbiii aHa/u3
JeTePMUHHUPOBAHHBIX
curHanoBONTUMasbHas TMHeHHast
bumbTpaLys

HToro

3

OITK-2,
TIK-6

Wtoro 3a cemecTp

36

Hroro

36

5.3. Pa3je/bl JUCHHUIVIMHBI H MEX/UCIHUIUIMHAPHBIE CBSI3H C 00eCreYrnBalIUMH (TP eAbIyIMMH)

U ofecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3/1e]1131 AUCHOUITVIMHBL 1 MEXAUCHUIVTMHAPHBIE CBA3U C O6€CH€‘JI/IBaI-OLL[I/IMI/I (Hpe,[[bI'Z[YH_II/IMI/I) n
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obecrieuriBaeMbIMU (TTOC/IEIYFOIIUMU) JUCLITITMHAMHU TIPe/ICTaB/eHbI B Tabsuile 5.3.
Tabsnuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXK/IUCLIUITTMHADHbIE CBSI3U

Ne pa3aeioB ,[[aHHOﬁ AUCHOUITIMHBI, /19 KOTOPBIX HEO6XOAHMO H3yyeHue
HavmMmenoBauue JUCLIUTIMH 06eCHqu/IBa}OH_[I/IX u 06€CHqu/IBaEMbIX AUCHUIT/IMH

1 2 3 4 5 6 7 8 9

[pepiecTByOLLME JUCLUATITUHBI

1 'ndopmarrika u

VMH(OPMaLMOHHbIe + +

TeXHOJIOTUN

2 MaremaTuka + + +

3 OcHOBBI TEOpUU Lieren + +
4 ®du3uka + +

[Tocnenyroume AUCLUIIMHGI

1 Metposnorus u

+ +
paziion3MepeHust
2 OO611jast TeOpUS PafIMOCBSI3N + + +
3 OcHoBbI 1IUGPOBOTO N N
TeneBU/eHNUs U BUJIe0TeXHHKA
4 PagyoaBTOMaTvKa + + +
5 PapguorexHuyeckue

A + + + +
CUCTEMbI
6 CraricTuyeckasi TeoOpust N N +

PaarOTEXHNYECKHUX CHUCTEM

5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITIETEHLUH, (OPMUDYEMBIX TIPU W3yuUeHUM [JUCLIMIUIMHBI, U BUOB 3aHSATUH
npe/icTaB/ieHo B Tabsurie 5.4
Tabmia 5.4 — CoOTBETCTBHME KOMIIETEHIMH W BHU/JOB 3aHSTHH, (OPMUDYEMBbIX TPH H3yUeHUH
IUCIATUTUHBI

‘ Busbl 3aHaTHIA POopMbI KOHTPOJIS

CornacoBaHa Ha noprane Ne 15904 7



~
[4+]
H
o
ts
[3+]
a.
=N
1]
o]
o
)
S
4
~
>
<]
2.
= i = E
: : s :
& 8 2 =,
O ]
o T 5 o e
5 ) = 2 5
= = v & > s
3} =g = 4 X 4
= = N jas N2 =
(<] 5} o o —_ [<F]
= v o w0 =
= = z = 5 5
e = 2 =] =
N7 ) o 3] 9]
© O o o
£ 2 5 :
T O
oa)
=
<9}
=
=
(@]
H
O
o
=
[4+]
o
0
=
@]
a,
=
5
e
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 — HanmeHoBaHue 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.
Tabsuna 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

OIIK-2,
ITIK-6

Nroro 3a cemectp

36

4 cemecTp

8 [luckpeTu3anusi XapaKTepuCTUK
CUTHAJIOB U Lierein

Brictpoe npeo6pa3oBanue @ypbe (BI1D).
Asnroputmel BII® ¢ npopexuBaHueM 110
BpeMeHHU U 10 yacTtoTte.KoarvpoBaHve u
KBaHTOBaHHe uKces U CUrHanoB. OLieHKH
myma ALTT. O¢deKkTbl KBaHTOBaHUS
K03 PULIMEHTOB [IUPPOBOM CUCTEMBI.

HToro

OIIK-2,
ITIK-6

9 TlpoekTrpoBaHue LA(PPOBBIX
¢bunsTpoB

CuHTe3 peKypCUBHBIX LIU(POBBIX
¢uneTpoB (PLI®). YcroiiunBocTts PLI®.
CuHTe3 TpaHCBepcanbHbIX LU(POBBIX
¢unsrpoB (TL®) ¢ nvHeliHOM

OTIK-2,
TK-6
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(hazouacToTHOM XapakTepucTukon (PUX
). YC/10BUSI HEMCKa)KeHHOU Tepesiaun
curHasoB.CuHTe3 U POBbIX
pery/isiTOpoB YaCTOTHBIX XapaKTepPUCTHUK.
LudpoBblie perynstopbl
KoMOMHMpOBaHHOTO TUTA. LIndpoBbie

9KBaslaii3epsbl.

Nroro 6
Wtoro 3a cemecTp 10
Ntoro 46

9. CamocrosiTesibHast padoTa
Buibl camocTosiTesbHOM paboThl, TPYA0EMKOCTb 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B

Tabmmre 9.1.
Tabnuiia 9.1 - Buabl camocTosTeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMbIe KOMITeTEHIHH
o L 5
= L <
S = =
o v T
Buzpl camocrosiTtesibHOM = > O
Haspanwust pa3nenoB s = DOopMBI KOHTPOJIS
paboTel s g g
S g =
A e 2
= S}
3 cemecTp
1 Maremaruueckoe [ToaroroBka K 1 OIIK-2, |KoHTponbHas pabora,
OTKCaHWe aHaJIOTOBbIX MPaKTUYECKHUM 3aHSATUSIM, ITK-6 Onpoc Ha 3aHATHSIX,
CUT'HAJIOB ceMHHapam Ortuer 10 y1labopaTopHOM
OdopmiieHre 0TUETOB TI0 2 pabore, Tecr
nabopaTopHbIM paboTam
HToro 3
2 MaremaTturyueckoe [Togroroeka K 1 OIIK-2, |KouTposbHas pabora,
OrnurcaHue JUCKPeTHbIX TpaKTUYe CKUM 3aHATUSM, [1IK-6 Ornpoc Ha 3aHATUSIX,
CUT'HAJIOB ceMHHapam Ortuet 1o n1abopaTopHOi
OdopmiieHre 0TYETOB 10 1 paore, Jxsamen
nabopatopHbIM paboTam
Htoro 2
3 OcHoBBI LU POBOH [Toaroroska K 1 |OIIK-2, |KouTponbHas pabora,
¢bunbTpalu TpakTUye CKUM 3aHATUSM, [TIK-6 Oripoc Ha 3aHATHSAX,
CceMUHapam OK3aMeH
HToro 1
4 Maremaruueckoe [ToaroroBka K 1 OIIK-2, |KoHTponbHas pabora,
OTKCaHUe PAJMOCUTHAJIOB | TIPAKTAYECKUM 3aHSITHSM, ITK-6 Onpoc Ha 3aHATHSIX,
C pas/IMuHbIMUA BUJAMHU ceMHHapam OK3aMeH
MOAYITALIH Utoro 1
5 Maremaruueckoe [Togroroeka K 1 OIIK-2, |KoutposbHas pabora,
OMKCaHVe HeJIMHeNHBIX [IPaKTUYe CKUM 3aHATUSM, [TIK-6 Ornpoc Ha 3aHATHUSAX,
Lierell ¥ MeToJ0B UX ceMHHapam Ortuet 1o 1abopaTopHO
aHam3a OhOpMIeHH e OTYETOR 110 3 pabore, DK3ameH
nabopatopHbIM paboTam
HToro 4
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6 Koppe/nsyoHHbIM ITogroroeka K 1 OIIK-2, |Onpoc Ha 3aHATHAX,
aHa/iM3 U OTTUMasbHas MPAKTUYECKUM 3aHATUSIM, [TK-6 JK3aMeH
dbunbTparys ceMHUHapam
HToro 1
Wtoro 3a cemecTp 12
[ToaroroBka u caya 36 JK3aMeH
3K3aMeHa
4 cemecTp
7 WccnepoBanue BelrosniHeHre KypCcoBOIo 16 |OIIK-2, |3amura KypCcoBbIX
XapaKTePUCTHUK CUTHA/IOB |TpoeKTa (paboTh) [TK-6 npoekToB (pabot), OTuer
U rerei Vitoro 16 TI0 KypCOBO# pabote
8 Iuckpetusauus [ToaroroBka K 2 |OIIK-2, |3awura KypCcoBbIX
XapaKTepPUCTHK CUTHAJIOB |TIPaKTUUeCKUM 3aHATUSM, ITK-6 nipoekToB (pabot), Orpoc
Y Ljerneu ceMUHapaMm Ha 3aHATHAX, OTyeT 1o
K BOU T
BeIronHeHue KypcoBoro 16 ypcoBoii pabore
nipoekTa (paboThi)
Utoro 18
9 IlpoekTrpoBaHue [ToaroroBka K 3 |OIIK-2, |3awmura KypCOBBIX
11(poBbIX (PUTBTPOB TpaKTU4Ye CKUM 3aHATUSM, [1IK-6 npoekToB (pabot), Ornpoc
ceMuHapaMm Ha 3aHATUsX, OTYeT 1o
BelrosHeHue KypcoBoro 15 Kypcoeo# paGore
ripoekTa (paboThbI)
Nroro 18
Wtoro 3a cemecTp 52
Ntoro 100
9.1. TembI KypCOBBIX IPOEKTOB (pador)
1. Cunre3 U® meTof0M UHBAapUAaHTHOCTH UMITY/IbCHBIX XapaKTePUCTHK.
2. Cunres LI® metozom OGunvHeiiHOToO Z-1ipeobpa3oBaHusl.
3. Cunre3 LI® no 3apanHon AUX.
4. Pacuer oTK/IMKa cUrHaja Ha Beixoge LID.
5. [IuckpeTHasi 00paboTKa aHa/I0roBOro CUrHaria.
6. AHanu3 XxapakTepUCTHK aHa/I0rOBOr0 (PM/IbTpa-NpOTOTHUIIA.

KypCoBoii paboTh! (TipoekTa) ripezictaBieHsl Tabauie 10.1.

10. KypcoBas pa6ora (nmpoeKr)
Tpym0eMKOCTb ayAUTOPHBIX 3aHATUHA U (GOpPMUPyeMble KOMIIETEHIIMA B PAaMKAax BBITOTHEHHUS

Tabma 10. 1 — TpymoeMKOCTb ayAWTOPHBIX 3aHATUHA W (hOpMHUpyeMble KOMITETEHL[UM B DPaMKax
BBITIOJTHEHUsI KYPCOBO# paboThl (TTpoeKTa)

vy R~
E 4 =
< s =
z 5 &
HaunMeHOBaHMe ayJUTOPHBIX 3aHSTHIM § &) = é
=
S =
2 > g
= ©
4 cemecTp
NuckpeTtHast 06pab0OTKa aHAIOTOBOTO CUTHAMA. 3a/laHue K TIepPBOi 10 OIIK-2, TIK-6
YacTH KypcoBoi paboTel. AHa/M3 (pUIbTpa-poToTHIA
(ananorosoro).Lludposas ¢unsTpanus. 3ajaHue KO BTOPO YacTU
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KypcoBoii pabotsi (BapuaHT 1). CunTe3 rudposoro dunsrpa (LD
T10 M3BeCTHOMY aHa/IoroBoMy ¢uisTpy-npororuny).Lndposas
¢bunbTpalys. 3ajaHre KO BTOPOM YacTH KypCOBOUM paboThI
(BapuaHT 2). Cunte3 LI® barrepBopra v YebbliieBa 1o
3a/]JaHHOW aMIUIUTYAHO-4aCTOTHOM XapakTtepucTtuke (AUX)
LudpoBoro ¢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.
—  uckpetHast 06paboTKa CHTHAIOB ¥ UQpPOoBasi PUIBTPaLVs.

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

11.1. ban/bHbIe OLleHKH /11 3/IeMeHTOB KOHTPOJIsl
Tabmuria 11.1 — BasutbHbIe OL[EHKH [I7IsI 37IEMEHTOB KOHTPOJISI

. o MakcumanbHbIN
. MakcumasibHbIU MakcumasibHbIU
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amnHa 1-yro KT ¢ | 6anut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
3 cemecTp

KonTposbHast pabora 8 8 4 20
Onpoc Ha 3aHATHSIX 8 8 4 20
Ortuert 110 1abopaToOpHO 6 6 4 16
pabote

Tect 14 14
WToro Mmakcumym 3a 36 22 12 70
Nepuo

JK3aMeH 30
Hapacraroiym utorom 36 58 70 100

4 cemecTp

3aimra KypCoBbIX 30 30
MpoeKToB (paboT)

OTueT N0 KypcoBoi 30 30 10 70
pabote

WToro makcumym 3a 30 30 40 100
Tepro/,

Hapacrarouym utorom 30 60 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKY Tpe/icTaB/eH B Tabuie 11.2.
Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

Bansibl Ha 1aTy KOHTPOIbHOM TOUKH OneHka
> 90% oT MakcuMaJibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMasbHON cymMMbl 6ansioB Ha gaty KT 4
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Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3

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

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cyMMbI 0a/I7I0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

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

9K3aMeH

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

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

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

3aUTeHO)

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

12.1. OcHoBHas 1UTEpaTypa
1. PaguorexHuueckue 1jenu u curHasnbl. Yacts 1 Teopust CUTHAIOB U JIMHEHHbBIE Tieny: Y yeOHOe
nocobue / Kaparaesa H. A. - 2012. 261 c. [3nekrpoHHblli pecypc] - Pexum pgocryma:
https://edu.tusur.ru/publications/2798, nara obpamenus: 20.02.2017.
2. PaguorexHuueckue 1ienu ¥ curHanbl. YacTb 2 [JuckpeTHasi 00paboTKa CUTHA/IOB U LU(poBast
¢uneTpauus: Yue6Hoe mocobue / KaparaeBa H. A. - 2012. 257 c. [DnekrpoHHslid pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/2799, nara obpartenus: 20.02.2017.

12.2. lonosiHMTE/IbHAS IUTEpPaTypa
1. backakoB C.A. PaguorexHuyeckue Lenyd U curHaiasl. M.: Beicm. wmikoma, 2003.-462c.
(Hasmmume B 6ubmmorteke TYCYP - 69 3k3.)
2. Tonoposckuii N.C. PaguoTexHuuecKye 1[eMy U CUTHAbI: yueOHoe 1ocobue /i/is By30B. - M.:
Ipoda, 2006. - 717 ¢ (Hanuuue B 6ubmmoreke TYCYP - 3 3k3.)

12.3 YuebHo-MeTOogMUEeCKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYECKHe MoCco0ust

1. PaguoTexHWUUecKue I|eMM U CUTHanbl. JIUcKpeTHass 00paboTKa CHUTHAIOB W IfUQpOBast
¢unbTparus: Metoauueckre yKa3aHUs 110 BBITIOJTHEHUIO KypcoBoi pabotsl / Kaparaea H. A. - 2012. 70
c. [DnekrpoHHbIii pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2792, nara oGpaiijeHus:
20.02.2017.

2. PaguvorexHuueckue 1ienmv W curHanbl. Yacth 1: JlabopaTopHBIN TMPAKTUKyM TIO KypCy
«PaguoTexHuyeckue 1eny U curHaabl». Teopus curHanoB. / KaparaeBa H. A., boromosios C. 1. - 2013.
36 c. [DnekTpoHHbIH pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3417, nara obpaiijeHus:
20.02.2017.

3. PagnorexHuueckve LN W CUTHA/BI: 1ab0paTopHbId npakTtukym. Y.2: HenuHeliHble Ljerm/
C.H. boromonos, B.JI. Kamwunckuii; Tomck: TYCYP, 2013. -29 c¢. - Pexum jocryna:
http://edu.tusur.ru/training/publicatos/3418. [DnekTpoHHBIM pecypc]. -
http://edu.tusur.ru/training/publicatos/3418

4. PaguoTexHWuecKue 1ieny U curianbl. Yactb 1 Teopusi CUTHAMIOB U JIMHEHHbIE 1jenu: YueOHo-
MeToamrueckoe mocobue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. (mpakTyuy. ¥ camoCT. paboTa)
[DnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/2790, mara obpartieHus:
20.02.2017.
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5. PaguorexHuueckue 1iemd W curHanbl. Y. 2 HenwHeliHas pafivoTeXHUKa: YueOHOe
MeToarueckoe rocobue / Kamuuckuii B. JI., TenbnyxoBckas JI. U. - 2012. 27 c. (mpakTu4. ¥ CaMOCT.
pabora) [OnekrpoHHbi pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/2791, mata
obparmenus: 20.02.2017.

6. PaguorexHuueckwe LeNMd W CUTHaIbL: MeToguueckrMe YyKas3aHWS [0 OpraHu3aLyu
camocTosTe/lbHOM pabotel / Boromono C. U. - 2012. 25 c. [DnekTpoHHbINA pecypc] - Pexkxum goctyma:
https://edu.tusur.ru/publications/1638, nata obpamjenus: 20.02.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJISA JINL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHEe MaTepyaslbl [jIsi CAMOCTOSTe/TbHOM U ayJUTOPHOM pabOoThl 00yUaroIUXCs
Y3 YKC/jia WHBAJIU/OB MPEeAOCTaB/sAOTCA B opMax, aJalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbsl U
BOCTIpUSITUS UH(GOPMAL[UH.

JIisi u1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHo (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOM (popme.

Ji/is1 UL ¢ HapylIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH()OPMAHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTeMBbI U Tpefyemoe
NMporpaMMHoe obecrieueHue
1. KommbtoTepHblit 1ab0paTOpHBIN MPAKTUKYM 110 Kypcy "PafnoTexHryeckue Lenu U CUTHaIbL"
— M.: BHTULI, 2008. - Ne50200800874 (CugetensctBo Ne 10434 06 oTpac/jieBOM perucTparjuu pas-
pabotku B «OTpacneBoM (oHze anropuTMoB U mporpamMm» ot 25.04.2008 Mocksa) Pexxum goctyra:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKSs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepuabHO-TEXHHUYECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIA, TPYMINOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLUi,
TeKyIIlero KOHTPOJISi ¥ TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaIOYHBIX MECT He MeHee 22-24, 060py0BaHHasi JOCKOM U CTaHjapTHOUW yueOHOM Mebenbio. VimeroTcs
Har/isiiHbIe 10cobus B BU/ie TIpe3eHTallyii 110 IeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MarepuanbHO-TeXHHUYECKOe o0ecneyeHue /sl IPAaKTHYECKUX 3aHATHI
[y TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSATHM WCIO/b3yeTcss ydeOHasi ayAuTOpHs,
pacrioniokeHHasi o ajpecy 634034, Tomckass obmacts, . ToMck, BepmvHuHa yauia, A. 47. CocraB
obopygoBanus: YuebHast Mebestb; JJoCcKa MarHUTHO-MapKepHasl.

13.1.3. Marepua/ibHO-TeXHHYECKoe obecrieueHue /ijis 1abopaTopHbIX padoT
Ons  mpoBefieHWst  y1labOpaTOPHBIX  3aHATUM ~ UCTO/Nb3yeTcs — yueOHO-UCCIefoBaTebCKast
BBIUMC/IATE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas obnacts, . ToMck,
BepumauHa ynuia, g. 47, 3 atax, ayg. 314. CoctaB obopyzoBaHus: YueOHast MeOesb; KoMIibloTepsI
K/acca He Hke Intel Pentium c 11MpoKomnonocHBIM A0CTyTIOM B Internet, c MOHMTOpPaMU TvIa Samsung -
8 wr.; Vicronb3yeTcs JIMLIEH3MOHHOE MPOrpaMMHOe 0DecrieueHre, MakeTbl Bepcueid He Hbke: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Matlab v6.5

13.1.4. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocCTosITe/TbHOM PabO0ThI KCIIOb3yeTCss yueOHast ayguTOpus (KOMITbIOTEPHBIM K/lacc),
pacriosiokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 47, 1 srax, ayn. 126. Cocras
obopyznoBaHusi: yuebHast Mmebenb; KOMITbIOTephI Kinacca He Hibke [IDBM INTEL Celeron D336 2.8T'Tw. -
4 mrt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/I€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.
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13.2. Marepua/ibHO-TEXHHYECKOe 00ecnedeHre JUCIMITTHHBI /IS JIUI] C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoeHue JUCTUITIMHBI uriaMu ¢ OB3 oCylecTBIsS€TCS C UCTIOB30BaHUEM CPEICTB 00yUYeHus
00I11ero 1 CrieriabHOTO Ha3HAUeHUs].

[lpu oOyyeHUM CTyIE€HTOB C HapPyLIeHHSIMH CJIyXa TIPeIyCMOTPEHO WCIO/Ib30BaHHUe
3BYKOYCH/IMBalOllleld anmaparypbl, MYJbTUMeAUNHBIX CPeACTB W [JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaul yueOHoH MH(pOpMAaIu B AOCTYIHBIX (opMax fijisi CTYZAEHTOB C HApYIIeHUsSIMHU CJTyXa,
MOOUIBHONM CHUCTeMBbl OOyuYeHMs [l CTYAEHTOB C HWHBAIWAHOCTBIO, TIOPTAaTHBHOW WHYKI[MOHHOMN
CHCTeMBbl. YueOHasi ayZIUTOPHUs, B KOTOPOW OOy4arOTCsS CTY/IeHThl C HapyllleHHeM ciyxa, 0b0pymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN

CHUCTEeMOH.

[Mpu obyueHHWH CTY/eHTOB C HApPyLIIeHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO HCII0/Ib30BaHUe B
JIEKLIMOHHBIX U YYeOHBIX ayJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA Y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JJOCKe WM (Jaiifia Ha SKpaHe) TP MOMOIIY BUeOyBenduTenel /17151 yaJieHHOTo MPoCMOTpa.

[Tpu obyueHHU CTY/IeHTOB C HapYIIeHUSIMH OMOPHO-ABHUIAaTe/ILHOI0 anmapara HCIoJb3yIOTCS
asbTepHaTHBHbIE yYCTPOMCTBA BBOZAA WHGOPMALIMU U [IpyrHe TeXHUuUeCKWe Cpe/CcTBa TpHeMa/repesauu
yuebHOM MHGpOpPMaMy B AOCTYMHBIX (opMax /st CTYAEHTOB C HApYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJis T0fiel C UHBa/TUJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OH/J, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3alaHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKyIIel, TTPOMe)KyTOUHOM aTTeCTal[|y 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii iporpaMMe.
B KauecTBe BHeayIUTOPHBIX 3aHATUN MJIAHUPYETCS] MPOBOAUTH SKCKYPCUU B KPYITHEUIlIe HayuHO-
TPOM3BOJCTBEHHbIE TipeAnpusAtusi . Tomcka, Takve kKak HII® Mukpan, HIIL Ilomtoc u gp. Psap
MIPAaKTUYeCKHUX 3aHATUMN TI0 AUCIUTUIHHE OyyT MPOBOAWUTH MPUI/IAIIEHHBIE CITeI[HA/IACTBHI.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXHOCTAMMU

3/10POBbsI

[nst CTy#eHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnmuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzieHTOB

Bu/ibI JOMO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapylieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

[TperMy1iieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TpermMyI11ieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOTIPOCHI K
3aueTy

[TpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEPKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAMH 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opma TIpeoCTaB/ieHusl 3afaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;
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- B [eyaTHOM (hopme C yBe/TMUeHHBIM LIPUPTOM;

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

- METO/IOM UTeHUsI aCCUCTEHTOM 3a/laHusl BCIIX;

- TipeZioCTaB/IeHre 3a/IaHusl C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyzeHTaM C MHBA/IUAHOCTBIO yBE/IMUMBAEeTCsl BpeMs Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHI. [I/IsT TaKUX CTy[EeHTOB IpefyCMaTpUBaeTCs JOCTymHasi (opMa MpefocTaB/ieHuss OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MMCbMeHHO Ha OGymare;

- Habop OTBETOB Ha KOMITBIOTEDE;

- HabOp OTBETOB C UCIO/Ib30BaHHEM YCIIYT aCCUCTEHTa;

- Tipe/icTaB/ieHre OTBETOB YCTHO.

[Tporienypa oljeHWBaHUSI Pe3y/bTaTOB OOyUYeHWs WHBAIHUOB 0 AUCLUIUIMHE TpeJyCMaTpHUBaeT
nipefiocTaB/ieHue UH$opMalvy B opMax, aJlaliTUPOBAaHHbBIX K OTPaHUYEHUsIM WX 3[J0POBbsI U BOCTIPUSITUS
VMH(pOopMaLu:

Jins U1y ¢ HapylIeHUsIMHM 3peHHUs:

- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;

- B MleyaTHOW (hopMe yBeIMYeHHBIM ILIPUPTOM.

Jins ury ¢ HapyIIeHUsIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOTO /JOKYMEHTa;

- B reuatHoi dopme.

Jins ury ¢ HapylIeHUsIMM OMOPHO-JABHUIaTe/IbHOr0 anmapara:

- B (hopMe 37IeKTPOHHOTO JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /i/1s1 00YUArOLUXCSI C MHBAIMAHOCTBIO TPOLielypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHsI MO>KEeT TIPOBOJUTHCS] B HECKOJTBKO ITarloB.
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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 oOyueHVs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: TOP, Kadeapa TesieKOMMyHHKAIUA M OCHOB PaJUOTEXHUKH

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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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 XapaKTePUCTUKY TOKa3aTe/iel U KpUTEePHeB OLIeHUBAHUST KOMIIETEHIIHIA 10 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 — ransl

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.
Tabsnuria 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 UCIOJIb3yeMble 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 — IToka3aTesiu M KpUTEPUU OL[eHMBAHMsI KOMIIETeHI[MH Ha 3Tarax

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

¢ TIOHHMMaeT aJIT0OPUTMBbI

¢ CaMOCTOATe/IbHO

¢ BjlafieeT MeTOAMKaMUu

NIPOEKTUPOBaHUS
JieTasnen, y3/ioB 1
YCTPOMCTB
paIuoTeXHUUe CKUX
CUCTEM;;

YCTPOMCTB
PaZIMOTEXHUUE CKUX
CUCTEM;;

* ymMmeet paboTaTtb CO

YPOBEHb) pacueta u IIPOBOJUT pacyeThl U pacueta U
IIPOEKTUPOBAHUA IIPOEKTUPOBAaHUE [IPOEKTUPOBAHUA
JieTasnen, y3/ioB 1 JleTasne, y3/ioB 1 JleTasield, y3/10B U
YCTPOWCTB YCTPOWCTB YCTPOWMCTB
paaroTexXHUYeCKUX pafuoTeXHUYeCKUX pasroTexXHHUYeCKUX
CHUCTEM B COOTBETCTBHUU C | CUCTEM B COOTBETCTBUU C | CUCTEM;;
TeXHUUYECKUM 3a/lJaHueM;; | TeXHUUYeCKUM 3a/laHHeM;; | * HKCIT0/Ib3yeT IMPHUeMbI
* aprymeHTupyeTr * KOPPEKTHO UCIIO/Ib3yeT | IIPOEKTUPOBAHUA y3J/I0B U
IOps0K CpeZiCTBa aBTOMaTU3al[u | YCTPOWCTB
IIPOEKTUPOBAHUA IIPOEKTUPOBAHUS /11 pafuoTeXHHUUe CKUX
paAroTexXHUYeCKUX pacyeta u CUCTEM C
YCTPOMCTB U CHCTEM C IIPOEKTUPOBAHUA UCII0/Ib30BaHUEM CpPe/ICTB
VICTI0/Tb30BaHUEM CPEJICTB | JeTasnel, y3/10B U aBTOMaTU3aLUun
aBToOMarTu3alu YCTPOMCTB IIPOEKTUPOBAHUS.;
IIPOEKTHUPOBAHMUSI. ; pafuoTeXHUYeCKUX

CHCTEM.;

YI0BNETBOPUTE/IBH | ¢ BOCIPOU3BOAUT * yMeeT IIpeCTaB/IATh * BajeeT

0 (TIOpOroBBIi OCHOBHBI€ TIPHUHILIWIIBI pe3y/bTaThl paCueToOB TePMUHOJIOTHEN B

YPOBEHb) pacueta u XapaKTepPUCTHUK Y3/I0B U obsactu

MPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB
paiOTeXHUUeCKUX
cucTeMm;;
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* UMeeT Mpe/CTaB/ieHyde | CIPaBOYHOM * crnocobeH KOppPeKTHO

0 MeTOJUKax JIUTepaTypou.; MpeACTaBUTh pe3y/bTaThl

IIPOEKTUPOBAHUA y3/I0B U pacuera xapakKTepuCTUK

YCTPOMCTB y3710B U yCTPOUCTB

pajuoTeXHUUeCKUX CcpencTB

CUCTEM.; paAruoTexXHHUYeCKUX
CUCTEM. ;

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. PaguorexHWUecKue I[eMM U CUTHanbl. [IUcKpeTHass 00pabOTKa CHUTHA/IOB W IfUQpOBast
duneTparus: MeToauueckue yKa3aHUs TI0 BBITIOJTHEHUIO KypcoBoit pabotsl / Kapataera H. A. - 2012. 70
c. [OnekrponnsIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2792, cBobogHBIT.

2. PapuorexHuyeckue ey M curHanbl. Yactb 1: JlabopaTopHbIii TPAKTUKyM TIO KYypCy
«PagyorexHuyeckue 1jeny U curHasabi». Teopus curHanos. / Kaparaesa H. A., boromosnos C. . - 2013.
36 c. [DnekTpoHHBIN pecypc] - Pexkum moctyma: https://edu.tusur.ru/publications/3417, cBoO0 HBIH.

3. PagnorexHuueckve LjeNd W CUTHA/bBI: 1ab0paTopHBIN MpakTukym. Y.2: HenuHeliHble Lerm/
C.. boromonos, B.JI. Kamunckuii; Tomck: TYCYP, 2013. -29 c. - Pexum jocTymna:
http://edu.tusur.ru/training/publicatos/3418. [DnekTpoHHbIM pecypc]. -
http://edu.tusur.ru/training/publicatos/3418

4. PaguoTtexHuueckue 1ieny U curiasnbl. Yacts 1 Teopusi CUTHAMIOB U IMHEHHBIE Tiernu: YueOHO-
MeToarueckoe mocobue / Kaparaea H. A., Kucenes I1. C. - 2012. 34 c. (mpakTuy. ¥ camocCT. paboTa)
[DnekTponHbIii pecypc] - Pexkum goctyma: https://edu.tusur.ru/publications/2790, cBo6OAHBI.

5. PaguorexHuueckve wnernu U curHaiel. Y. 2 HemmHeliHas paavoTexHUKa: YueOHOe
metogunueckoe nocobue / Kamunckuii B. JI., TensnyxoBckast JI. U. - 2012. 27 c. (pakTWu. ¥ CaMoOCT.
pabota) [SnekTpoHHBIN pecypc] - Peskum moctyma: https://edu.tusur.ru/publications/2791, cBo60JHBI!.

6. PaguorexHuyeckue Lend W CUTHaIbL: MeToguueckrWe YyKas3aHWs [0 OpraHu3alyu
camocTosTe/bHOM pabotel / Boromonor C. U. - 2012. 25 c. [DnekTpoHHBINA pecypc] - Pexkum goctyma:
https://edu.tusur.ru/publications/1638, cBo60OAHBII.

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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