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1. Henau u 321244 M3yYeHUs] TUCHUILIMHBI (MOTYJIs1)
1.1. Heab ocBOEHUS TUCHUILIHHBI

Lenpto npenonaBanus nuctuiuinHbl «Lludposas 06paboTka cUrHAIOBY sABIsETCS obecmede-
Hue 0a30BOM MOATOTOBKU CTYJEHTOB B 00JACTH METOJIOB, AJITOPUTMOB M CpeAcTB LU(poBoil 0Opa-
OOTKHM CUTHAJIOB B PAJAMO3JIEKTPOHUKE, TEXHUKE CBSI3U U CMEXHBIX 00actsx. [Ipu aTtom ocoboe BHU-
MaHME YAeseTcs M3Yy4eHHI0O MaTeMaTH4YecKOoro ammapaTa U OCHOB TeOpUH LU(pPOBOM 00paboTKU
CHUTHAJIOB, METO/IOB MPOESKTUPOBAHUS aJITOPUTMOB U(POBOI 0OpaOOTKH CUTHAJIOB U pacyeTa nud-
POBBIX (GMIBTPOB C UCHOIB30BAHUEM COBPEMEHHBIX CPEJCTB BHIUMCIUTEIBHON TEXHUKH.

1.2. 3amauy AMCHUILINHBI

K ocHOBHBIM 3amauaM ocBoeHHUs AucUUIUIMHBL «[{udpoBas 0OpaboTKa CUTHAIOBY MPEXKIC
BCETO OTHOCHUTCS:

— M3y4eHHUe OCHOB (pyHIaMEHTaIbHOHN TeOpHH UPPOBOI 0OPaOOTKH CUTHAIIOB B 4acTH 0a30-
BBIX METOJIOB U JITOPUTMOB IU(POBOI 00pabOTKK CUTHAJIOB, MHBAPUAHTHBIX OTHOCUTEIILHO (DH3H-
YEeCKOM MPHUPOABI CUTHAJA, ¥ BKIIOYAIOMIMX B ce0s: MaTeMAaTHYECKOE ONMKMCaHue (MaTeMaTHYECKHE
MOJICIIN ) TMHEHHBIX JUCKPETHBIX CHCTEM U IMCKPETHBIX CUTHAJIOB, BKIIIOYAsl JUCKPETHOE U ObICTpPOE
npeoOpazoBanne Dypbe;

— M3YYCHHE OCHOBHBIX 3TAIlOB MIPOSKTUPOBAHUS IUPPOBBIX (PUIBTPOB;

— U3y4eHHE METOJIOB CHHTE3a M aHaIn3a NU(POBBIX (GUIBTPOB U UX MATEMATUYECKOTO OITH-
CaHHs B BUJIC CTPYKTYD;

— U3y4EHHE COBPEMEHHBIX CPEICTB KOMIIBIOTEPHOT'O MO/ICTTMPOBAHUS 0a30BBIX METOJIOB U AJl-
rOpUTMOB IU(PPOBOK 0OPAOOTKH CUTHAJIOB.

1.3. MecTo AuCUMIIUHBI (MOAYJIsI) B CTPYKTYpe 00pa30oBaTe/IbHON MPOrpaMMbl

Juctummuaa 51.B.01 «{udpoast 06paboTka CHTHAJIOB» BXOIUT B BapHaTHBHYIO YyacTh b1.B
6soka 1. ucuumunel (Mmoaynu) b1 yueOnoro miana.

JlucuuIimHa JOTHYECKU U COAEPKATENbHO-METOAUYECKN CBSI3aHA C TUCLHUIIIIMHAMU MOJY-
neit «Marematukay, «O6mas ¢pusukay, «O0mui pusnyeckuii mpakTUKym». Jlji1 0ocCBOEHUs TaHHOM
JUCLUIUIMHBI HEOOXOIMMO BJIa/IeTh METO/IaMi MaTeMaTU4YECKOr0 aHaIN3a, aHAIUTUYECKON TeoMeT-
pHM, JTMHEHHOMN anredpsbl, peleHneM anredpandeckux, TudpdepeHMaIbHbIX 1 HHTEIPAIbHBIX YPaB-
HEHUil; Teopun (PyHKUMN KOMIUIEKCHOIO NMEPEMEHHOT0, TEOPUU BEPOSTHOCTEM M MaTeMaTH4eCKOU
CTaTUCTHKH; 3HaTh OCHOBHBIE (PM3UUECKUE 3aKOHBI; YMETh MPUMEHATh MaTEMAaTUYECKUE METOABI U
(bu3nyecKue 3aKOHBI JUIsl pEIIeHUs TPAKTUUYECKHX 3ajay.

B pe3ynbrare n3ydeHus HaCTOSALIEH TUCHUIIIMHBI CTYIEHTBI JOJKHBI TIOJIyYUTh 3HAHUS, UMe-
IOILUE HE TOJBKO CaMOCTOSITENIbHOE 3HaYeHHE, HO U oOecreunBarone 0a3oByI0 MOATOTOBKY IS
YCBOEHMSI JUCLUIUIMH 0a30BOM M BapuaTUBHOM yacteit O10ka 1 «Jucuuninnnel (MOAyn)» yaeOGHOro
IUIaHA.

1.4. TlepeyeHpb NJIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHS 1O AUCHHUILINHE (MOAYJII0), COOT-
HECEHHBIX € IVIAHMPYEMbIMH pe3yJIbTaTaAMH OCBOCHHS 00pa30BaTe/IbHOM NMPOrpaMMbl

N3ydyenne nanHoW y4eOHON NUCUUIUIMHBI HAMpaBiIeHO Ha (popMHupoBaHUE Y 00yUYaIOMIUXCS
cnenyromux komnerennuid: OIMK-5, TTK-2.

Ne Hunexc | Conepxanue B pesynbprare uzydeHus: yueOHON AUCIUTLIAHBI
n_n KOMIIe- | KOMIIETEHIIUU 00yYaroImuecst TOHKHBI
" | TeHmM | (MM €€ 4acTy) 3HATH \ yMeTh BJIA/IETh




OIIK-5 | ctocoGHOCTRIO HUC- | — METOIBI MaTe- | — OOBSICHIATH Ma- | — HaBBIKAMU
MOJIb30BaTh OCHOBHBIE | MATHYECKOTO TEMaTHIECKOe COCTaBJICHUS
npueMbl 0OpaOOTKU M | ONKMCAHUS  JIM- | OIHMCAHHWE JUHEH- | MaTeMaThye-
MIPEJICTABJICHMS DKCIIe- | HBMHBIX ~ JIMC- | HBIX JUCKPETHBIX | CKUX MOJelei
PUMEHTAIBHBIX  JIaH- | KPETHBIX CHU- | CHCTEM B BUJIE aJl- | JINHEHHBIX
HBIX CTeM; TOPUTMOB; JCKPETHBIX

— OCHOBHBIE | — BBITMOJIHATH | CUCTEM M JHC-
dTambl MPOEKTU- | KOMITBIOTEPHOE KPETHBIX CHUT-
poBanus U(GPO- | MOJIETUPOBAHUE | HAJIOB;
BBIX (QUIBTPOB; | IMHEHHBIX JUC- | —  HAaBBIKAMU
— OCHOBHBIE Me- | KPETHBIX CHCTEM | KOMIIbIOTEp-
TOJBI CHHTE3a M | HA OCHOBE MX Ma- | HOTO MO/IEIH-
aHayM3a Ya- | TEeMaTU4YECKOI0 poBaHMs  JIU-
CTOTHO-M30Upa- | ONMUCAHMUS; HEHHBIX JUC-
TENbHBIX UPPO- | — 3a1aBaTh TPeOO- | KPETHBIX  CH-
BBIX (DUIBTPOB; | BaHUS K YacCTOT- | CTEM;
— METOJBI MaTe- | HbIM XapaKTepHu-
MAaTH4YECKOIO ctukam  1udpo-
omucaHus IHUQ- | BBIX QUIBTPOB;
POBBIX  (PHIIb- | — BBIYUCIISTH JUC-
TPOB B  BHUJIE | KPETHOE Mpeodpa-
CTPYKTYpBHI; 3oBanue  Dypwe

JUCKPETHOTO CHT-

HaJla ¢ TIOMOIIbIO

QJIITOPUTMOB

OBICTPOTO TPEOO-

pazoBanus Dypse

CpEICTBAMHU KOM-

NBIOTEPHOTO  MO-

JEIIUPOBAHMS.

[1K-2 CIOCOOHOCTBIO peanu- | — MEeTOJ MaTeMa- | — OOOCHOBBIBATh | —  HaBBIKAMH
30BBIBaTh MPOTPAMMBI | THYECKOTO OIH- | BBIOOP THIA IH(- | KOMITBIOTEP-

JKCIIEPUMEHTAIBHBIX
HCCIICIOBAHUM, BKIIIO-
Yasi BBIOOpD TeXHHYE-

CaHus IOUCKPET-
HBIX CHUT'HAJIOB C
IIOMOIIOBIO THC-

poBOro (QuIbTpA,
C KOHEYHOW WJIH
0OECKOHEUHOI HM-

HOTO MPOEKTH-
poBaHus 1U-
POBBIX  (pUITB-

CKHX CPEICTB M 00pa- | KpETHOTO Ipe- | MyJbCHOM Xapak- | TpOB;
O0TKY pe3y/bTaToB o0pa3oBaHUs TEPUCTUKOM; —  HaBBIKaMHU
®dypbe; — CHHTE3UpOBaTh | KOMIIbIOTEP-
— ITOPUTM | IUPPOBOH HOT'O BBIYHCIIE-
ObICTpPOrO Mpe- | QUIBTP W aHATU- | HUSL JUCKPET-
o0pa3oBaHUs 3UpOBaTh €ro Xa- | Horo npeodpa-
dypbe; PaKTEepPUCTUKH 30BaHUs
— MIPUHLMIIBI | CPEACTBAMU KOM- | @Pyppe Ha oOcC-
OLICHKH IIIYyMOB | IBIOTEPHOTO MO- | HOBE  OBICT-
KBaHTOBaHUs B | IE€IUPOBAHUS; poro npeobpa-
U (POBBIX — O00OCHOBBIBATH | 30BaHUS
¢bunbTpax ¢ | BBIOOD CTPYKTYpHI | Dyphbe.
(buxcupoBaHHOM | UPPOBOTO HUITH-
TOYKOM. Tpa;
— BBITIOJTHATh
KOMIIBIOTEPHOE




MOACIINPOBAHUC

CTPYKTYpbI 1U-
poBoro (hUIBTpa

2. CTpyKTYypa M coiepKaHHe JMCIUIIIHHbI
2.1. Pacnpenejienne TPyA0EMKOCTH JUCHUIIMHBI 10 BUIaM padoT

OO61mmas Tpy10éMKOCTh AUCIUILTHHBI COCTaBsieT 2 3ad. ef. (72 yaca), uX pacrpeeicHue
0 BUJaM paboT mpecTaBiieHo B Tabuuie (01 cmyoenmos ODO).

Bun yueGHO#I paboThI Bcero CemecTpbl

4acoB (dachr

4

KonTakTHasi pabora, B TOM 4ucie:
AyauTOpHBIe 3aHATHS (BCEro): 60 60
3aHATHSA JIEKIUOHHOI'O TUIIA 24 24 — — —
JlaGopaTopHble 3aHATHS 32 32 — — —
3aHATHUSI CEMUHAPCKOI0 TUMA (CEMHHApPBI, MPAaKTHUUECKUE
3aHATHUSA) B B B - B

HWNnas koHTaKkTHas padora:

Kontpoib camoctositenbHoit pabotsl (KCP) 4 4

[Tpomexyrounas arrectanus (MKP)

CamocrosiTesibHass padoTa, B TOM YHCJIe: 12 12

Kypcosast pabora — — — — —
[TpopaboTka yuyebHOro (TeopeTHyecKoro) MaTepuana 5 5 — — —

Brmmonmaenne HHIAWBUIYaJIbHBIX 3&)13HPII71 (HOI[FOTOBKa CO-
o0I1IeHUH, Mpe3eHTaIuil)

Pedepar — — — — —
[TonroTroBKa K TeKyIeMy KOHTPOJIIO 7 7 — — —
KonTpoJn:
[TonroroBka K SK3aMeHY
O01as Tpy10eMKOCTh yac. 72 72 — — —

B TOM YHCJIle KOHTAKTHAsl

60 60
pabora
3ad4. ell. 2 2

KonraktHas paGoTta mpu npoBeaeHUH Y4eOHbIX 3aHATHH 1o aucuuminHe «L{udposas odpa-
00TKa CUTHAJIOB) BKJIIOYAET B ce0sl: 3aHATHUS JIEKIIMOHHOTO TUIA, Ja00paToOpHble pabOThl, 3aHITUS
CEeMMHAPCKOT0 THIA (MIPaKTHYECKUE 3aHATHUS ), TPYNIOBbIE M UHIUBHIyalbHbIE KOHCYIbTALUH; TIPO-
Me)XYyTOUHas aTTecTalus B yCTHOM (opme.

2.2. CTpyKTYpa AMCUUTIMHBI

Pacrnipesienenne BUioB yueOHOM pabOThI i UX TPYIOEMKOCTH IO Pa3zeiaM JUCIHILIIHHBL.
Pa3zzespl (TeMbl) TUCHUIUTMHBI, H3y4aeMbie B4 cemecTpe (ounas ¢popma):

5



KonnuectBo yacoB
Ne HaumenoBanue pa3zaenos (TeM) AymuTopras ngfpte;f '
/T Bcero  pabota KCP
paborta
J 13 |JIP CPC
1 CurHaibl ¥ TUHEHHBIC CHCTEMBbI 10 4 4 — 2
2 JluckpeTu3anusi U TUCKPETHBIE TTpeoOpa- 30 8 16 9 4
30BaHMsI CUTHAJIOB
3 @uibTpanysi OJHOMEPHBIX CUTHAJIOB 6 4 — — 2
4 YacToTHbIH aHamm3 nupoBEIX GUILTPOB |26 8 12 2 4
HToro mo gpucuuiivHe: 712 24 32 4 12

[Ipumeuanue: JI — nekiuu, [13 — npakTudeckue 3anatusi / ceMmunapsl, JIP — maboparopusie
sansitusi, CPC — camocTosiTenbHast paboTa CTyICHTA.

2.3. Conep:xanue pa3iesoB (TeM) THCHUTITHHBI

2.3.1. 3ausaTud JeKIMOHHOI0 THIIA

Ne HaumeHnoBanue dopma TeKyIIero
Copep:xanue pazzena (TeMbl)

/1 pa3znena (TeMbl) KOHTPOJIS

1 Curnans! u nuHei- Kinaccudukamus curnanoB. AHaIoroBbie, Auc-|OTBEThl HAa KOHTPOJb-
HBIE CHCTEMBI KpETHbIE U IIU(POBBIE CUTHAIBI. HBIC BOIIPOCHI / BBITION-

Mertposiorusi curHanoB. JIuHeliHOe, HOPMHUPO-|HEHUE MPAKTHYECKUX
BaHHOE, METPUYECKOEC M THILOSPTOBO TNPO-|3aJaHUM / OTUYET IO BHI-
CTPAHCTBA CUTHAJIOB. NOJTHEHHBIM ~ JTabopa-
®ypbe-npeodpa3zoBaHie CUTHAJIOB U €r0 CBOM-[TOPHBIM paboTam

ctBa. O60061meHHsIi psag Pypwe. Iddext ['ub-

oca. [IpeoOpazoBanue cBepTku. Koppensimon-

HBIE U CIIEKTPAJIbHBIE COOTHOILLICHHUS.

JluHaMu4yeckoe M CIEKTpalIbHOE MpejcTaBJe-

HUE CHUTHAJIOB. MOLIHOCTh M HEpPrUsi CUTHa-

JIOB. DHEPreTHYECKUE CIIEKTPhl CUTHAIOB. Ma-

TEMaTUYECKOE ONMCAaHUE IIYMOB U IToOMeX. Xa-

PaKTEPUCTUKHU TTOMEX.

JIuHeliHble 1 MTHBApUAHTHBIE K CIBUTY CUCTEMBI

MpeoOpa3oBaHusl CUTHAIOB. VIMITyJIbCHBIA OT-

KIIMK ¥ Tiepefarounbie GyHkuuu cucteMm. HTe-

rpan [roamens. AMIUIUTYIHO-4acCTOTHAst |

(ha30-4acTOTHAs XapaKTEPUCTUKU CHCTEM.

2 Huckperuzanust u|3agadil U TPUHIUIB TUCKpPETU3AIMU curHa-|OTBEThHl Ha KOHTPOJIb-
TUCKpETHBIE TIpe-|noB. PaBHoMepHas nuckperu3aius. CHEeKTp|HbIE BOMPOCHI / BBIMO-
00pa3oBaHMUsl CHUT-|TUCKPETHOTO CHUTHaNa. VIHTEepHOJNAIMOHHBIN|HEHUE TPAKTUYECKHUX
HaJIOB psan KortensuukoBa—lllennona. Jluckperusa-|3aganuii / OTYET MO BBI-

U ¢ ycpemHeHweM. JIucKkpeTrusaius CIIeK-|IOJTHEHHBIM  Jabopa-
TPOB. TOPHBIM paboTam
Jluckperuzamnusi Mo KPUTEPHUIO HaUOOJBIIIETO

OTKJIOHEHMs. AJanTUBHAs AUCKPETU3ALIMS.

KBanTtoBanue curnanos. [leuumanus u ©HTEp-

TOJISIIUSL JaHHBIX.




[IpeobpazoBanne Dypoe. JuckpeTHOE TIPEOO-
pasoBanue ®dypwe. bricTpoe mpeobpazoBanue
®Oypbe. AIroput™m ObICTPOro Mpeodpa3oBaHUs
Dypse.

HenpepsiBHOE 1 1ucKpeTHOE MpeodpazoBaHUE
Jlanunaca.

Z-tipeoOpa3oBanue curHaioB. llpumepsl z-
npeobpazoBanus. CBs3b ¢ MpeoOpa3oBaHUAMU
®dypre u Jlamnaca. CoiicTBa Z-mpeodpazoBa-
Hus. OtoOpaxenue z-mpeoOpazoBaHusi. AHa-
nuTuyeckas ¢opma z-obpazoB. OOpartHoe z-
npeobpa3oBaHue.

JluckpeTHas cBepTKa (KOHBOJIOLUS). YpaBHe-
HUE JUCKPETHOM CBEPTKHU. TE€XHUKA CBEPTKH.
ABTOKOppenanus u ee Beuucienue. [Ipumene-
HUS aBTOKOPPEISIIMOHHON (PYHKITUH.
BeiiBner-npeoOpa3zoBanue U BeHBIET-(PHIIb-
tpauus. IIporpammupoBaHue BeHBIET-IPEOO-
pa3oBaHMil.

QunpTpanys 01
HOMEpHBIX CHUTHa-
JIOB

OO6paboTrka mUQPOBEIX cUTHAIOB. KirtoueBbie
onepanu UGPOBOH 00pabOTKM (JMHEHHas
CBEpTKa, KOppeisiuus, JMHEHHas udpoBas
¢bunbTpanus, IUCKPETHBIE MPEoOpa3oOBaHMUS,
MOAyJISIHsl curHAIOB). O0IacTH MPUMEHEHHS
nudpoBoii 00pabOTKH CUTHAJIOB.

udpossie bunsTpel. HepekypcuBHBIE U pe-
KypcuBHble (UIbTphl. MMmynbcHas peakiius
¢unpTpoB. llepenarounsie (GyHKIUK (HUITH-
TPOB. YCTOWYMBOCTH (PHUIbTpPOB. YacTOTHBIE
XapakTepucTuku ¢GuibTpoB. dazoBas u rpym-
moBasi 3ajepkka. DuibTpanus CIydaiHBIX
curHaioB. CTpyKTypHble cXeMbl IU(PPOBBIX
(uUIBTPOB.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITOJ-
HEHUE TMPAKTHUYECKUX
3aaHUuN

YacToTHBI  aHa-
3 U(PPOBBIX
¢unbTpOB

@uibTphl CIUIAXKUBaHUA. MeTol HAMMEHBIINX
kBaapaTtoB. ®uneTpsr MHK 1-ro nopsaka. Mm-
MyJbCHAsl peaklus U YacTOTHAs XapaKTepu-
ctuka ¢uibTpa. ONTUMHU3AIMS CrIIQKUBaHUS.
Ounbtpsl MHK 2-ro nopsnka. ®unstpsr MHK
4-ro nopsiika. PazHocTHBIE QUIBTPBI U (UITb-
Tpbl UHTETPUPOBAHMUSL.

OunbTpanys ciydailHbIX CUTHaJIOB. CHIEKTpPbI
MOIIIHOCTH CITy4YailHbIX CUTHAJIOB.
IIpumeHenne BecoBbIX GYHKUUH. OddexT
['u06ca u ero npakTUyecKue MOCIeCTBUS IPU
¢unprpanuu. Helitpanuzauus ssienus ' m66ca
B 4acTOTHOM oOnactu. OCHOBHBIE BECOBBIE
(GyHKIMH.

HepexypcuBHble yacToTHbIE 1IN POBBIE PUITH-
Tpbl. Tumel ¢unbTpoB. MeToauka pacyeroB
HI®. Uneanbhbie yacToTHbIE (GUabTphl. MM-
nyJabCcHas peakuus punbTpoB. KoHeunsle npu-

OTBeTHl Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBITMOJ-
HEHHE TMPaKTHUYECKUX
3a/laHui / OTYET IO BhI-
MOJTHEHHBIM  J1abopa-
TOPHBIM paboTam




OmkeHusl uaeanbHbIX (GuiIbTpoB. [IpumMene-
HUE BecOBbIX (yHKIMA. [Naakue yacToTHBIE
¢uneTper.  uddepenuupyroniue mudpoBbie
GuIbTpHl. ANBTEPHATUBHBIE METOABI pacuera
HEPEeKYPCUBHBIX U(GPOBBIX (PUIBTPOB.
Z-nipeoOpa3oBaHKME CUTHAJIOB U €r0 CBOMCTBA.
[Ipumepsr z-npeoOpazoBanus. OOpaTHOE Z-
npe-oopazoBanue. [Ipumenenus z-npeobdpaso-
BaHUS.

PexypcuBnbie mudpossie ¢unbTpsl. Kackan-
Has u napajuienbHas Gopma PLID. Pa3zpaboTka
PEKypCUBHBIX LUGPOBBIX  (QUIBTPOB. Pe-
KEKTOpPHBbIE U CeleKTOpHbIe (uibTpbl. buu-
HeifHoe z-mpeoOpa3oBanue. THUIBI peKypcHB-
HBIX YaCTOTHBIX (UIbTpOB. Hu3K0UacTOTHBII
¢unetp  Barrepyopra.  BbicOKOUacCTOTHBII
¢unsTp barrepyopra. [lonocosoit punstp bat-
tepyopta. ®PunbTphl YeOblena.

2.3.2. 3aHATHS CEMHUHAPCKOr0 THNA

CornacHo yueOHOMY TUTaHY CeMUHAPCKUE (MPAKTUUYECKUE) 3aHATHS M0 y4eOHOM TUCIUTITNHE
b1.B.01 «Judposas 06paboTka CUTHAIOB» HE MIPEyCMOTPEHBI.

2.3.3. JlaGopaTopHble 3aHATUS

Ne
Ne Kon-Bo
g |Pa3nena HanmenoBanue mabopaTtopHbIX paboT 4ACOR
JVCIUATUTAHBI
1 1 MonenupoBanue TUHEHHBIX cucTteM B cucreme Mathcad 4
2 2 CnexTpanbHblil aHanu3 B cucreme Mathcad 4
3 2 QunbTpanys 3auryMIEHHBIX CUTHAJIOB C UCIOJIB30BAHUEM OBICT- 4
poro npeobpaszoBanus ypwe B cucteme Mathcad
4 2 [IporpamMMupoBaHue BeHBJIET-IPEOOpa3OBaHU B cHUCTEME 4
Mathcad
5 2 BeiiBner-guibTpanuss 3alIyMJIGHHBIX CUTHAJIOB B CHCTEME 4
Mathcad
6 4 [IpoextupoBanue nudposoro bUX-¢punsTpa Merogom OunnHen- 6
HOro npeobpaszoBanus B cucteme Mathcad
7 4 ITpoektupoBanue mupposoro KUX-dunprpa B cucreme Mathcad | 6
HUroro: 32

2.3.4. MeToanueckne yKa3anusl K JJa0opaTopHbIM padoTam

JlaGoparopHble pabOThI BHIMOIHIIOTCS B MYJIbTUMEIUHHOM KJlacce crieluaibHbIX JUCIUILITUH
B MH)XeHepHo-MaTemarnueckoil cucreme MATHCAD ¢ ncnonb3oBaHMEM BCTPOEHHBIX B 3Ty CH-
CTEMY CPEeJICTB MIPOrpaMMHUPOBAHMSI U TpaUuecKoil BU3yaln3alluy pe3yJbTaTOB YNCICHHBIX pacue-
TOB.

[To wToram BbIMOJIHEHMS Kaxa10H 1a00paTOpHOM pabOTHI CTYJEHT COCTaBIsET MOAPOOHBIN
NUCbMEHHBIN OTYET, ONUPAsACh Ha KOTOPBIN JOJDKEH B Oecenie ¢ mpenojaBareieM MpoaeMOHCTPUPO-
BaTh 3HaHME TEOPETHUYECKOr0 M JKCIEPUMEHTAIBHOIO MaTepHala, oTHocsmerocss k padore. [Ipo-
BepKa 3HaHUH CTyJeHTa OCHOBAHA Ha KOHTPOJBHBIX BONPOCAX, IPUBEJICHHBIX B ONMCAaHUH PabOThI U
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JIOTIOJIHATEIBHBIX BOMPOCAaX, KaCAIOIMIUXCA COOTBETCTBYIOIIUX pa3/IeOB OCHOBHOM JUCHHUILIMHBI
«IudpoBas 06pabOTKa CUTHAIOBY.

B pesynbrare BeImosHEHUST 1a00paTOPHBIX pabOT y CTYACHTOB (DOPMHUPYIOTCS U OIICHHUBA-
torcst Tpedyembie PI'OC BO u OOIT no nHanpasnennto 11.03.01 Pagunorexnuka (mpodwib: Paano-
TEXHUYECKUE CPEJICTBA Mepeayuu, mpueMa u 00padotku curHaioB) komnerennuu: OIK-5, TTK-2.

JlaGopaTopHas padora Ne 1.

MoaenupoBaHue JJUHEHBIX cucTeM B cucreme Mathcad.

Lenp paboTsr:

— U3YYHUTh METO/IbI MOJICIIMPOBAHHMS JIMHEHHBIX CHCTEM B makere nporpamm Mathcad;

— paccuMTarth W IpOaHAIU3UPOBATh AMILIUTYJHO-4aCTOTHYIO XapakTepucTuky (AUYX) cu-
CTEMBI;

— HAlTH OTKIMK (PUIBTpa HA CTYNEHYATHIN CUTHA — NEPEXOAHYIO XapaKTEPUCTHKY (QHIBTPA;

— HAlTH OTKIUKU (PUIBTpAa HA TAPMOHMYECKHUE CUTHAJIBI B IMOJIOCE MPOMYCKAHUS U IOJIOCE
3aJIepKUBAHUsA, OLCHUTh N30HpaTeIbHbIE CBOICTBA (QUIIBTPA;

— HamucaTh U OTJIAAUTh COOTBETCTBYIOUIYIO MPOTrpaMMy YHCIEHHOTO paciyeTa B MHKEHEPHO-
maremarudecko cucteme Mathcad.

B npouiecce BbImoaHeHUS pabOThI CTYACHT, PYKOBOACTBYSICh METOJIUYECKUMHU YKA3aHUSAMU K
BBITIOJIHCHHUIO JAHHOU PaOOTHhI:

— OIlpeeNsieT OCHOBHBIE PACYETHBIE COOTHOIICHHUS,

— pa3pabaTbIBaeT arOPUTM YUCIIEHHOTO pPacyera;

— COCTABIISICT COOTBETCTBYIOIIYIO IIPOrpaMMy YHCICHHOTO pacueta B cucteme Mathcad;

— OCYHIECTBJISIET OTIAJIKY MPOTPAaMMBbI, HCIIOJIB3YS THIIOBBIE HAOOPHI BXOAHBIX JAHHBIX, ITPH-
BEJICHHBIC B 3aJJaHUH K JIabopaTopHO padoTe;

— MPENOCTaBIsIET 3aBEPIICHHBIN MPOrPaMMHBIN KOA B (hopMaTe KOMITBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) npernogaBaresro 11 MPOBEPKU K OTBEYAET Ha BOIPOCHI ITPEMOAaBaATENs ISt
MIOJIyYEHUS 3a4€Ta 3a BBIIIOJIHEHHYIO padoTy.

JlaGopaTopHas padora Ne 2.

ChnexrpaiabHblii anaau3 B cucreme Mathcad.

ens paboTsr:

— U3YYUTh METO/IbI aHAJIHM3a CIIEKTPa CHUI'HAJIOB B makeTe nporpamm Mathcad,;

— BBINOJIHUTD 3aMKCh U CUUTHIBaHUE (paiina, copepKallero OTCYeThl CUTHala;

— paccuuTaTh U MPOAHATU3UPOBATH CIIEKTPBI CUTHAJIOB C MOMOILBIO OBICTPOTO Mpeodpa3oBa-
Hust Oypoe (BIID);

— paccuuTaTh ¥ IPOAHAIU3UPOBATH CIIEKTPBI HENEPUOAUUECKUX CUTHAJIOB C MOMOLIBIO Npe-
obpazoBanust ypre;

— paccuuTaTh ¥ IpOaHAIN3UPOBATh CIIEKTPHI IEPUOJAUUYECKUX CUTHAJIOB C IIOMOILBIO TUCKPET-
Horo psaaa Oypse;

— HanMcaTh U OTJIAAUTHh COOTBETCTBYIOLIYIO POrpaMMy YMCIEHHOI'O pacyeTa B MHKEHEPHO-
Maremarudeckoi cucteme Mathcad.

B nporecce BbinosHeHUs! pabOTHI CTYIEHT, PYKOBOJICTBYSACh METOAMUYECKUMH YKa3aHUSAMH K
BBITIOJIHEHUIO JaHHOU PaOOTHI:

— OIIPENETSAET OCHOBHBIE PACUETHBIE COOTHOLIECHMS,

— pa3pabaTbIBaeT aJrOPUTM YUCIEHHOTO pacyera;

— COCTaBIISIET COOTBETCTBYIOIIYIO IIPOrpaMMy YHCIICHHOTO pacuera B cucteme Mathcad;

— OCYILECTBIISIET OTJIAKy IPOTPaMMbl, UCIOJIb3Ys TUIIOBbIE HAOOPHI BXOJHBIX JaHHBIX, TPH-
BE€JICHHBIE B 33/1aHUU K JJAOOpaTOPHO# paboTe;

— MPEJOCTaBISET 3aBEPIIEHHBIM MPOrpaMMHBIN KoJ B ¢opMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (daiin *.xmcd) mpernonaBarento st HPOBEPKH M OTBEYACT HA BOIPOCHI IPETIOIaBATEeIs ISt
MOJTyYEHUS 3a4eTa 3a BBIIIOJHEHHYIO paboTy.



JlabopaTopnasi paGora Ne 3.

@OuabTpanus 3alIyMJIEHHBIX CUTHAJIOB € MCI0J1b30BaHNEM ObICTPOro npeodpa3oBaHusi
®dypse B cucreme Mathcad.

Lens paboThI:

— M3YYHUTh METO/Ibl MAaTEMAaTUYECKOTO MOACTMPOBAHUS IIIyMOB U TIOMEX;

— U3YYHUTh METOAMKY paboThl ¢ KoMaHAaMu ObIcTporo npeodpazoBanusi Oypre B cucreMe
Mathcad;

— OCBOUTH METOJIMKY HCIIOJIb30BaHUs ObIcTporo mpeodpazoBanusi Oypre uid QUIbTpaALUU
3alIyMJICHHBIX CUTHAJIOB;

— HamucaTh U OTJIAAUTh COOTBETCTBYIOUIYIO MPOTrpaMMy YHCIEHHOTO paciyeTa B MHKEHEPHO-
Maremarudeckor cucteme Mathcad.

B npouiecce BbInmoaHeHUs pabOThI CTYACHT, PYKOBOACTBYSICh METOJJMUECKUMHU YKA3aHUSAMU K
BBITIOJTHEHUIO TAaHHOW pabOThI:

— OIlpeeNsieT OCHOBHBIE PaCYETHBIE COOTHOIICHHUS,

— pa3pabaTbIBaeT aIrOPUTM YHCICHHOTO Pacyera;

— COCTaBIISICT COOTBETCTBYIOIIYIO MIPOrpaMMy YHCICHHOTO pacueta B cucteme Mathcad;

— OCYHIECTBJISIET OTIAJIKY MPOTPAaMMBbI, HCIIOJIB3YS THIIOBBIE HAOOPHI BXOAHBIX JAHHBIX, ITPH-
BEJICHHBIC B 3aJJaHUH K JIabopaTopHOi padoTe;

— MPENOCTaBIsIET 3aBEPIICHHBIN MPOrpPaMMHBIN KOA B (hopMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) npernogaBaresro 11 MPOBEPKU K OTBEYAET Ha BOIPOCHI ITPEOAaBATENS ISt
TIOJTyYEHUs 3a4€Ta 32 BHIIIOJHEHHYIO padoTy.

JlaGopaTopHas padora Ne 4.

IIporpammupoBanue BeiiBjeT-npeodpazoBanuii B cucreme Mathcad.

Lens paboTsr:

— U3YYUTh METOJMKY POrPaMMHOMN BU3yalu3alls BEHBIETOB TUIIA «MEKCUKAHCKasl A,

— M3YYHTh UCTIOJIB30BaHUE MPSMOTO BEHBIET-TIPEOOPa30OBAHMS U TOCTPOCHHS BEHBIIET-CIICK-
TPOTrpaMMBbl JUIs MEaH (pa;

— BBITIOJIHUTH BEHBIIET-PA3I0KECHNE U PEKOHCTPYKIIHIO TUTIOBBIX AJIEMEHTAPHBIX CHTHAJIOB,

— HaImucaTh U 0TI IUTh COOTBETCTBYIOIIYIO IIPOrPAMMY YHCIIEHHOTO pacyeTa B MHKEHEPHO-
Maremarudeckoi cucteme Mathcad.

B nporecce BbinosnHeHUs! pabOThI CTYIEHT, PYKOBOJCTBYSACh METOAMYECKHMMH YKa3aHUSIMH K
BBITIOJIHEHHUIO JAaHHOU PaOOTHI:

— OnpezeNsieT OCHOBHBIE PACUETHBIE COOTHOILICHHUS;

— pa3pabaTbhIBaeT arOPUTM YHCICHHOTO pacyera;

— COCTaBIISICT COOTBETCTBYIOLIYIO IPOrpaMMy YMCICHHOTO pacuera B cucteme Mathcad;

— OCYHIECTBIISIET OTIA/IKY IIPOTPAMMBI, HCIIOJIb3YS THITOBBIE HAOOPHI BXOAHBIX JAHHBIX, ITPH-
BE/ICHHBIE B 33/1aHUU K JJaDOpaTOpHO# paboTe;

— NPEJOCTaBISET 3aBEPIIEHHBIM MPOrpaMMHBIN KoJ B (opMaTe KOMIBbIOTEPHOI CHCTEMBI
Mathcad (daiin *.xmcd) npemnogaBaTesto Uist TPOBEPKH M OTBEYACT HA BOMIPOCHI MPETOIaBaTeNs IS
MOJTyYEHUS 3a4€eTa 32 BBHITIOJHEHHYIO padoTy.

JlaGopaTopHnas padora Ne 5.

BeiiBier-puibTpanus 3alyMJIeHHBIX CUTHAI0B B cucteme Mathcad.

[ens paboThr:

— U3YYUTh METO/Ibl MAaTEMAaTUYECKOTO MOICTMPOBAHUS IIIYMOB U IIOMEX;

— U3Y4YUTh METOIUKY pabOTHI ¢ KOMaH1aMH BeliBiieT-peoodpa3zoBanuii cucreme Mathcad;

— OCBOMTbH METOJIMKY HCIIOJIb30BAaHM BEHBIIET-Ipe0Opa3oBaHui U1 PUIBTPALIMU 3alTyMJIIeH-
HBIX CUTHAJIOB,

— HaImucaTh U OTIaIUTh COOTBETCTBYIOIIYIO IIPOrPAMMY YUCIEHHOTO pacyeTa B MHKEHEPHO-
Maremarudeckoi cucteme Mathcad.

B nporecce BbinosHeHUs! pabOTHI CTYAEHT, PYKOBOJICTBYACHh METOAMYECKUMH YKA3aHUSIMH K
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BBITIOJIHEHUIO JTAaHHOH padoThI:

— OIlpesieNsieT OCHOBHBIE PaCYETHBIE COOTHOIICHHUS,

— pa3pabaTbIBaeT aIrOPUTM YHCICHHOTO Pacyera;

— COCTaBIISICT COOTBETCTBYIOIIYIO MIPOrpaMMy YKCICHHOTO pacueta B cucteme Mathcad;

— OCYUIECTBJISIET OTIA/IKY IPOTPAMMBI, HCIIOJIb3YS THUIIOBBbIE HAOOPHI BXOAHBIX JAHHBIX, IIPH-
BEJICHHBIC B 3aJJaHUH K JIabopaTopHOU padoTe;

— MPEeNOCTaBIsIeT 3aBEPIICHHBIN MPOrpaMMHBIN KOA B (hopMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢aiia *.xmcd) npernogaBareso 11 MPOBEPKU M OTBEYAET HA BOIPOCHI ITPETOAaBaATEIIS ISt
MOJIyYEHHUs 3a4€eTa 32 BBHIIIOJHEHHYIO paloTy.

JlabopaTopnasi padora Ne 6.

IIpoexTupoBanue uudpposoro bUX-puabTpa MmeToaomM OMJINHEHHOTO Npe-00pa3oBaHus
B cucreme Mathcad.

Lens paboThI:

— M3y4eHHe MeToJla OMIMHEHHOro MpeoOpa3oBaHus M PA3IMYHBIX BUJIOB AIPOKCHMAITUN
(GuUIbTPOB-MPOTOTHUIIOB;

— nu3ydeHue ocobeHHocrel cunreza BUX-punbrpoB MmeToj0M OUIMHEHHOTO TpeoOpa3oBaHus
B makere nporpamm Mathcad;

— CHHTE3 IepeAaaTouHoil pyHkiuu mudposoro ¢punstpa (LID) mo anamoroBoMy npoToTHITY
METOJIOM OMJIMHEHHOTo IpeoOpazoBaHus;

— HCCIeA0BaHUE TIEPEXOTHON U aMILTUTYIHO-4acTOTHON (AYX) XapakTepucTUK CUHTE3UPO-
BaHHOTO (PHUIIBTpA.

— HaMKCaTh U OTJIAJUTHh COOTBETCTBYIONIYIO MPOTPaMMy YHCIEHHOTO paciyeTa B HHKEHEPHO-
maremarudeckoi cucteme Mathcad.

B nporiecce BBIMOTHEHUS paOOTHI CTYACHT, PYKOBOACTBYSCh METOIMICCKUMU YKa3aHUSMU K
BBITIOJTHEHUIO TaHHOUW paboThI:

— OIIpe/IENsIeT OCHOBHBIE PACUETHBIE COOTHOIICHMUS;

— pa3pabaTbIBaeT aITOPUTM YUCIEHHOTO pacyera;

— COCTaBJISICT COOTBETCTBYIOIIYIO IIPOrpaMMy YHCICHHOTO pacueta B cucteme Mathcad;

— OCYILIECTBISET OTJIAKY MPOTPaMMBbI, UCTIOb3Ys THIIOBbIE HAOOPHI BXOHBIX JaHHBIX, IPH-
BEJICHHBIE B 33JJaHUU K JJaOOpaTOpHOU padoTe;

— TPEJOCTaBISAET 3aBEPIICHHBIM MPOrPaMMHBIN KoJ B ¢opMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (aiin *.xmcd) npernogaBaresro 11 MPOBEPKH U OTBEYAET Ha BOIPOCHI MPETIOaBaTEIIs ISt
MOJTyYEHUs 3a4eTa 3a BBITIOIHEHHYIO paboTy.

JlabopaTopnasi padora Ne 7.

IIpoextupoBanue nudposoro KUX-puabrpa B cucreme Mathcad.

[enb paboThI:

— u3ydeHue ocobeHnocre cuaresa KUX-pumstpos B cucteme Mathcad;

— cunte3 KUX-dunbrpa 1o aaroputMmy yCcpeaHeHus;

— cunre3 KUX-punbrpa MeTo10M BECOBBIX (OKOHHBIX) (DYHKIIUH;

— cunte3 KUX-(unbTpa MeTOJOM MUHUMAJIBHOTO CPEIHETO KBaApaTa OLINOKHY;

— MCCIIEJIOBAaHUE XapaKTEPUCTUK CHHTE3NPOBAHHBIX (DUITBTPOB;

— HaIucaTh U OTIaIUTh COOTBETCTBYIOIIYIO IIPOrPAMMY YHCIIEHHOTO pacyeTa B MHXEHEPHO-
Maremarudeckoi cucteme Mathcad.

B nporiecce BbinosHeHUs! paboThHI CTYAEHT, PYKOBOJICTBYACh METOAMYECKUMH YKa3aHUSIMH K
BBITIOJTHEHHUIO JAaHHOU PaOOTHI:

— ONpeZeNsieT OCHOBHBIC PACUETHBIE COOTHOIICHHUS;

— pa3pabaTbhIBaeT arOPUTM YHCICHHOTO pacuera;

— COCTaBIISIET COOTBETCTBYIOIIYIO IIPOrpaMMy YHCICHHOTO pacuera B cucteme Mathcad;

— OCYIIECTBIISIET OTIA/IKY IIPOTPAMMBI, HCIIOJIb3YS THITOBBIE HAOOPHI BXOAHBIX JAHHBIX, ITPH-
BEJICHHBIE B 33/1aHUU K JJaOOpaTOpHO# paboTe;
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— MPEeNOCTaBIsIeT 3aBEPLICHHBIN MPOrpaMMHBIN KOA B (hopMaTe KOMIBIOTEPHOH CHCTEMBI
Mathcad (¢aiia *.xmcd) npernogaBaresro 11 MPOBEPKH U OTBEYAET Ha BOIPOCHI MTPETOIaBaATEIIs ISt
MOJIyYEHHUs 3a4€Ta 32 BBHIIIOJHEHHYIO paldoTy.

2.3.5. lIpumepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)

CornacHo yuyeOHOMY IUTaHY KypCOBbI€ paOdOThI (IIPOEKTHI) MO JaHHOM TUCIUILINHE HE TIPey-
CMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOAUYECKOT0 OOecrevYeHUsl /IS CAMOCTOSATEILHOH PaGoThl
00y4aoIMUXCH M0 JUCHHUILIMHE (MOTYJII0)

TpOB

Ne Bix CPC [TepedyeHpb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUILTAHBI
/1t T10 BBITTOJIHEHUIO CAMOCTOSITEIbHON pabOThI
1 [IpopaboTka  ydeOHOro|MeToauyecKkrue yKazaHHs 10 OpraHU3AIMKM CaMOCTOSTEIHHOW pa-
(TEeopeTuYecKoro) OOTBI CTYJICHTOB.
Marepuaia);
BBITIOJTHEHUE WHIWBUIY-
aNbHBIX 33JIaHUN;
pedepar;
MOATOTOBKA K TEKYIIIEH
U IIPOMEKYTOUHOU
aTTeCTaIluu
2 [ToaroroBka k mpakTH-ue- MeToIn4ecKue yKa3aHus M0 OpraHU3alliid CaMOCTOATEIbHOU pa-
CKHM 3aHSATUSIM OOTBI CTYJICHTOB.
3 [ToaroroBka K BhINON-HE- MeTOIWYECKUE YKa3aHUs MO OpraHU3alMU CaMOCTOSATEIbHOU pa-
HUIO JIA0OPATOPHBIX pa-|00THI CTYICHTOB.
oot
No [TepeueHs yueOHO-METOANYECKOTO OOECTICUeHHs
e HanmenoBanwue pa3zerna (TeMbl) JUCHHUTIIAHBI 10 BBITTOJIHCHHIO
CaMOCTOSITENILHOM pabOoThI
1 CurHansl 1 TUHEHHBIE CUCTEMBI 1. Bopo6ses C.H. lludposast o6paboTka curna-
2 JluckpeTH3anus U JUCKpeTHbIC mpe-|J10B. — M.: M3naTenbckuil neHTp «Akagemus», 2013.
00pa3oBaHNs CUTHAJIOB 2. Matgees 0.H. lludporas o6paboTka curaa-
3 ®dunbTpanus OJHOMEPHBIX CHUTHa-|{IOB [DIEKTPOHHBIN pecypc]: yueb. mocobue — Diek-
JIOB TpoH. aaH. — Cankr-IlerepOypr: HUY UTMO, 2013. —
4 YacToTHblii aHamu3 HUPPOBLIX Puib-|166 ¢. — Pexum nocryna:

https://e.lanbook.com/book/43698

3. Cmut C. Hudposas oOpaboTKa CHUTHAJIOB.
[IpakTUueckoe pyKOBOACTBO [DIEKTPOHHBIN pecypc]:
yueb. mocobue — DnexTpoH. maH. — MockBa: JJMK
IIpecc, 2011. — 720 ¢. — Pexxum pocrymna:

https://e.lanbook.com/book/60986

4. YmusukuH, C.B. OcHoBBI TeOpHH HUPPOBOIA
00paboOTKM CUTHAIOB [DNEKTPOHHBIA pecypc]: yueO.
nocobue — DnekTpoH. maH. — MockBa: Texnocdepa,
2016. — 528 ¢. — Pexwum nmocryna:

https://e.lanbook.com/book/87749

5. bacapa® M.A. Lludposas obpaboTka curHa-
JIOB ¥ M300pakeHWH B pamno(U3MUYECKHX MPHIIOKE-
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https://e.lanbook.com/book/43698
https://e.lanbook.com/book/60986
https://e.lanbook.com/book/87749

HUsX [DnexTponHbli pecype] / M.A. bacapa6, B.K. Bo-
noctok, O.B. I'opsguknH. — DnekTpoH. naH. — Mocksa:
®uszmataut, 2007. — 544 c. — Pexxum goctyna:
https://e.lanbook.com/book/2215
6. Kpucramuuckuit P.E., Kpucranuuckuii B.P.
[IpeoOpazoBanus Oypbe u Jlamnaca B cucteMax KOMITb-
I0TEpHOI MatemMaTuku. — M.: I'opsuas tuHusg—Tenexkom,

2006.

7. Onmenreiim A.B., lladep P.B. Ludposas 06-
pabotka curnanos. — M.: Texnocdepa, 2006.

8. ITommos O.b. [{udposas 06paboTKa CUTHATIOB
B TPAKTax 3ByKOBOT'O BEILAHUs [ DJIIEKTPOHHBIN pecypc]
/ O.b. Tlomos, C.I'. Puxtep. — DNEKTpOH. naH. —
Mocksa: ['opsiuas nunus—Tenekom, 2015. —342 c. — Pe-
JKUM JIOCTYTA!

https://e.lanbook.com/book/94576

9. Cepruenko A.b. l{udpoas o6paboTka cur-
HaoB. — 2-¢ u3n. — CII6.: [Turep, 2007. — 750 c.

10. Wrapk I'.-T". [IpumeHeHne BEHBIETOB s
HOC; [mep. ¢ anrn. H.U. CmupnoBoii, nox pen. A.l.
Kropkuana]. — M.: Texaocdepa, 2007.

Y4eOHO-MEeTOIUYECKUE MaTEePHUAIIbl ATl CaMOCTOSATEIbHON pabOoThl 00yUYaIONIXCA U3 YUCIIa
WHBAJIM/IOB U JIMI] C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 310poBbsi (OB3) npenocrasistores B popmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbs U BOCHPUATHS WH(OPMALIUU:

JList AL ¢ HapyHEHUs MU 3PEHMS

— B MieyaTHOM popme yBeTHMUeHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J1jig U1 ¢ HapYIICHUSMHU CIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBII IepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00y4aro-
HIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporecce npenogaBanus AMCHUIUIMHBI UCTIOJIB3YIOTCS CIETYIOLNE METOIbL:

— JIEKITUH;

— MPOBEJICHNE MPAKTUUECKUX 3aHATH;

— JIOMAITHHE 3aJ[aHNS;

— OIpoC;

— WHIUBHIyaIbHbBIC TPAKTHUECKUE 3aIaHHS,

— KOHTPOJIbHBIE PaOOTHI;

— TeCTHPOBAHHE;

— myOanyHas 3amuTa 1a00paTOpHBIX PadoT;

— KOHCYJIbTAIIUU MPENOIaBaTeNeH;

— CaMOCTOsATeNIbHAs paboTa CTyIEHTOB (M3y4eHHE TEOPETUUECKOTO MaTepHraa, HOroTOBKa K
7a00paTOPHBIM 3aHSATHSIM, BBITIOJTHEHUE JOMAITHUX paOOT W WHAMBHIYATbHBIX TUIIOBBIX PAaCUETOB,
MOJTrOTOBKA K ONPOCY, TECTUPOBAHHIO U IK3AMEHY).
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Jlnst mpoBeieHUs] BCEX JIGKIMOHHBIX 3aHATHH HCHOJB3YIOTCS MYJIbTHUMEIUIHbBIE CPEACTBa
BOCIIPOU3BEICHHSI aKTUBHOT'O COJIEPKUMOT0, O3BOJISIOIIETO CIYIIATEN0 BOCIPUHUMATh OCOOEHHO-
CTH M3y4aeMOro MaTepuaia, 3a4acTyl0 UIPAIOIIUE PEIIAIOILYIO pOJIb B IOHUMAHUN U BOCIIPUATHUH, A
Takxke (popMupoBaHUM MTPOPECCUOHATBHBIX KOMIETeHIUI. VIHTepaKTHBHBIE ayIUTOPHBIE 3aHATHS C
UCTIOJIb30BAaHUEM MYJIBTHUMEAMMHBIX CUCTEM IO3BOJISIOT aKTHBHO M 3(PPEKTHBHO BOBIEKATh y4a-
IIKUXCS B y4eOHBIN MPOLIECC U OCYLIECTBIATh 00PaTHYIO CBs3b. [IoMMMO 3TOr0, CTAaHOBUTCS] BO3MOXK-
HBIM 3 PEeKTHBHOE 00CYKICHNE CIIOKHBIX U AUCKYCCHOHHBIX BOIIPOCOB H MTPOOIIEM.

IIpoBeneHue Bcex 3aHATHI J1JaOOPATOPHOIO MPAKTUKYMA MPELYCMOTPEHO B MYJIbTUMEAUMN-
HOM KJIacCe CHEIUAJIbHBIX AMCUUILUIMH B MHXXKeHepHO-MaTemaTuueckor cucreme MATHCAD c uc-
[I0JIb30BAHUEM BCTPOCHHBIX B 3TY CUCTEMY CPEICTB IIPOrpaMMMpPOBAHUS U rpaduueckoil BU3yanu-
3allMM PE3yJbTAaTOB YUCIEHHBIX PACUETOB.

ITo uroram BBINOJIHEHUs KaKJOH 71a00paTOPHOM pabOThI CTYAECHT COCTaBJSET MOAPOOHBIN
IMCbMEHHBIN OTUET, ONIUPASICh HA KOTOPBIM JT0JIKEH B Oece/ie C IMPEo1aBaTeaeM NpoIeMOHCTPUPO-
BaTh 3HAHHE TEOPETHUYECKOr0 U SKCIEPUMEHTAIBHOIO MaTepuala, oTHocsmerocs k padore. [Ipo-
BEpKa 3HaHUH CTyJCHTa OCHOBaHA Ha KOHTPOJBHBIX BOMPOCAX, IPUBEACHHBIX B ONIMCAHUH PabOTHI U
JIONIOJIHUTEIBHBIX BOIPOCAX, KACAIOIIMXCA COOTBETCTBYIOIIMX Pa3J/IeIOB OCHOBHOM JMCLUIUINHBI
«Iudposas 06pabdoTka curaanoBy. [locie BEIMOTHEHHUS Ta00paTOPHOI pabOTHI CTYACHT IPEI0CTaB-
J5IeT OTKOPPEKTUPOBAHHBIN B XO/€ 3alUThl TMCbMEHHBIN OTUYET O HEl.

JlononHuTenbHas popMa KOHTPOISE IPPEKTUBHOCTH YCBOCHUSI MaTepraia U MpHOOpeTeHUs
IPAaKTUYECKUX HaBBIKOB 3aKJIIOYAETCS B OTKPHITON MHTEPAKTUBHOM 3alUTe pabOThl HA YCTHOM BBbI-
CTYIUJICHUH II€pel ayJUTOPUEI COKYpPCHUKOB. B 3TOM cityyae 3amura npoxoauT B pexXKUMe KpaTKOro
JIOKJIa/1a Ha KOH(epEeHLUH.

[To m3ydyaeMoil AMCUMILIMHE CTYAEHTaM MPEAOCTaBISAETCSI BO3MOXKHOCTh OTKPBITO IOJIb30-
BaThCs (B TOM YHCIIE KOUPOBATh Ha JJMUYHbIE HOCUTEIN HH(POPMALIUHI) OATOTOBICHHBIMU BEAYIIIUM
JAHHYIO JIMCUUIUIMHY IpernojaBaTesieM MaTepuagaMu B BHUJIE 3JIEKTPOHHOI'O KOMILJIEKCAa CONpo-
BOJK/I€HUsI, BKJIFOUAIOLIEro B ce0s:

— 3JIEKTPOHHBIE KOHCIIEKTHI JIEKLIU;

— 3JIEKTPOHHBIE [JIaHbl IPAKTUYECKUX (CEMMHAPCKUX) 3aHITUH;

— 3JIEKTPOHHBIE BApHAHThI Y4€OHO-METOANYECKUX [TOCOOUH JIJIsl BHIIIOJHEHUS J1JAO0OPaTOPHBIX
3aJaHui;

— CIIMCKHU KOHTPOJIBHBIX BOIIPOCOB K KayKJJOW TEME U3y4yaeMoro Kypca;

— Pa3HOOOPA3HYIO JOMOJIHUTENbHYIO JINTEPATYPY, OTHOCSIIYIOCSA K U3ydaeMOM AUCIUIUINHE
B 3JIEKTPOHHOM BUJI€ (B Pa3IMYHBIX TEKCTOBBIX (hopMaTax U rpaduueckux popmarax, a Takxe B op-
marax *.pdf, *.djvu.

CornpoBoK/ieHHE CaMOCTOSTENbHOM pabOThl CTYJEHTOB TAaK)KE OPraHW30BaHO B CIIEAYIOIINX
dopmax:

— YCBOEHME, JI0IIOJIHEHNE U BHUKAaHUE B pa30upaeMble pa3iesibl JUCHMUILIMHBI IPU TOMOIIN
3HAHUH M0JTyyaeMbIX IO CPEACTBAM M3YUYEeHHUs] PEKOMEHIyeMOM JIUTEPaTyphl U OCYIIECTBIIEMOE Y-
TeM HamnucaHus pedepaTuBHbIX paboT;

— KOHCYJIbTAllUU, OPraHU30BaHHBIE JJIS pa3bsICHEHHS TPOOJIEMHBIX MOMEHTOB ITPH CaMOCTO-
ATEJIbHOM M3YYEHUHU TEX MJIM MUHBIX aCIIEKTOB pa3/ieloB yCcBauBaeMol HH(OpMALIUY B JUCITUIUINHE.

OcHoBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, HCIIOJIb3YEMbIE B YI€OHOM ITpoLIecce:

— UHTEPAKTHUBHAS JICKIIHUS C MYJIbTUMEIMIHON CUCTEMOM ¢ aKTHBHBIM BOBJICUCHHEM CTY/ICH-
TOB B Y4€OHBIH Mpolecc U 00paTHOM CBS3BIO;

— JIEKIIUU C TIPOOJIEMHBIM H3JI0KEHUEM;

— 00CY)KJIeHHE CJIOKHBIX M JJUCKYCCHOHHBIX BOIPOCOB U MPOOJIEM U pa3perieHue npoodiiem;

— KOMIIBIOTEPHBIE 3aHSTUS B PEXKUMAX B3aUMOJIEUCTBHSI «IIPETOIaBaTeNlb — CTYAIEHT), «CTYIEHT
— [IPEMNo/IaBaTeliby, «CTYAEHT — CTYACHTY;

— TEXHOJIOTUM CMEUIAHHOTO O0y4YEeHHUs: JUCTAHIIMOHHBIE 3aJaHUsl U YIIPa)KHEHUS], COCTAaBICHUE
TJI0CCapUeB TEPMUHOB M ONpeJIeNIeHuH, rpynmnoBbie MeToabl Wiki, HHTepHEeT-TeCTUpOBaHHE U AHKETHPO-
BaHMUE.

HurtepakTuBHBIE 00pa30BaTelIbHbIE TEXHOJIOTUH, UCTIONIB3yEMbIE B ayJUTOPHBIX 3aHATHSIX:
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— TEXHOJIOTUS PA3BUTHUSI KPUTUUECKOTO MBIIILIICHNUS;

— JIGKIIUH C TIPOOJIEMHBIM H3JI0KEHHUEM;

— UCIIOJIb30BAaHUE CPE/ICTB MYJIbTUMENA;

— U3y4YeHHUE U 3aKperieHne HOBOro MaTepuaia (MHTEpaKTHUBHAs JIEKIHs, padoTa ¢ Haris -
HBIMHU [TOCOOMSIMH, BUJICO- U ayMOMaTepuallaMy, UCIIOJIb30BaHUe BONPocoB, COKpaTHUECKUi Jua-
JIoT);

— 00Cy)KIeHNE CI0KHBIX M JJUCKYCCHOHHBIX BOIIPOCOB U Mpo0iieM («3aiiMu MO3UIUIO (IIKaa
MHEHUH )», MPOEKTUBHbIE TEXHUKH, «OIUH — BABOEM — Bce BMecTe», «CMeHHU Mo3uLuo», «J{uckyc-
CHUsl B CTHJIE TEJIEBU3MOHHOI'O TOK-LIOY», 1€0aThl, CAMIIO3UYM);

— pazpemienue npodseM («/lepeBo pemenuii», «Mo3ToBOH MITYPM», «AHATU3 Ka3yCOBY);

— TBOPYECKUE 3a/1aHUs;

— paboTa B MasbIX rpynmnax;

— UCIOJIb30BAHUE CPEJICTB MYJIbTUMEIUA (KOMIIBIOTEPHBIE KIIACCHI);

— TEXHOJIOTHS KOMIIBIOTEPHOT'0 MOJEIHPOBAHUS YHCICHHBIX PacyeTOB B MH)KEHEPHO-MaTe-
matuueckoi cucreme MATHCAD (wu cucreme komnbioTepHoit MmateMaTikd MATLAB).

I[JI?I JiiI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSAMU 3J0POBbA MMPEAYCMOTPCHA OpraHu3anusd KOH-
Cy.]'ILTaI_II/Iﬁ C UCIIOJIb30BAHUEM BHGKTpOHHOﬁ IIOYTHI.

4. OueHo4HbIe CPeACTBA JJIf TEKYLIEero KOHTPOJISl yCIIeBaeMOCTH M IIPOMEKYTOYHOM aT-
TeCcTAlUuHU

4.1. ®oHa OLIEHOYHBIX CPE/ICTB VIl MPOBEJeHHS TeKYIIero KOHTPOJIst

@DOHJ OLICHOYHBIX CPEACTB IS IPOBEACHUS TEKYILETO KOHTPOJISA COAEPKUT:
— KOHTPOJIbHBIE BOTIPOCHI MO Y4eOHOM IPOrpaMmme;
— MpaKTUYECKUeE 3aJaHusl 0 y4eOHOM mporpamme.

KoHnTpoJibHbIE BONPOCHI 10 Y4eOHOM MporpamMmme

B mporecce mOoAroToBKM M OTBETaM Ha KOHTPOJIbHBIE BONMPOCH! (POPMUPYIOTCS U OLICHUBA-
1orcs Bce Tpedyembie PI'OC BO u OOII i nanpasienust 11.03.01 Paguorexnuka (npoduiis: Pa-
JMOTEXHUYECKHE CPeACTBa Nepeaayn, nprueMa u oo0paboTku curHanon) komnerenuuu: OIIK-5, TIK-
2.

Hwxe npuBoasTcs mpuMepbl KOHTPOJIBHBIX BOPOCOB [T paboyei mporpaMmsl.

[TosIHBII KOMIUIEKT KOHTPOJIBHBIX BOIPOCOB JJIsl BCEX pa3/ieloB pabouel mporpaMmMbl IPUBO-
qutes B @OC mucuumiunsl b1.B.01 «{udposas 00paboTka cUrHAIOBY.

Paznen 2.

1. Kakue nmpeobpa3oBaHusi CUTHAIOB UMEIOT MECTO B cucTeMe Lu(ppoBoil 00paboTKH aHano-
TOBBIX CUTHAJIOB?

2. Yro Takoe JUCKPETHBII CUTHAJ U AUCKPETHAS MOCIIEI0BATEIIBHOCTD?

3. B 4eM 3aKIIr04ar0TCs B3aMMOCBS3b M OTJINYHE CIIEKTPOB JUCKPETHOTO M AHAJIOTOBOT'O CUT-
HaJoB?

4. M0OHO 11 IO U3BECTHOMY CIIEKTPY JUCKPETHOTO CUTHAJa HAWTH CIEKTP COOTBETCTBYIO-
IIETO EMY aHAJIOTOBOT'O CUrHaJIa?

5. Kak 1o u3BECTHOMY CIIEKTPY aHAJOTOBOTO CHUTHAJIA ONPEAEIIUTH CIIEKTP COOTBETCTBYIO-
IIETO EMY JIUCKPETHOIO CUrHaa?

6. B ueM 3aKkiIr049aeTcs M KaK NpOsBIIAETCS HAIO)KEHUE CIIEKTPOB MPU JUCKPETU3AIMU CUTHA-
J0B?

7. V3 xakuX yCJIOBHI BBIOMPAETCS 4YacTOTa JUCKPETHU3AINH aHAIIOTOBBIX CUTHAJIOB?
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8. UM 00pa3oM MOTYT OBITh YMEHBIIICHBI HCKAKEHUS, CBSI3aHHBIC C TMCKpETH3aIueil curnana’?

9. Ilokaxwure, Kak nMpeoOpa3yercss CHEKTP MEPUOIUYECKOr0 CUTHANIA TIPU JUCKPETU3AINH C
YaCcTOTOM, MEHBIIICH YaCTOThI CUTHAIA?

10. Yto Ttakoe aneprypnas norpemsocts Y BX u ALIT?

11. Kak u3meHsieTcs CrieKTp CHrHaia mpu nudpoananoroBoM npeodpa3oBanuu?

12. Kak 3aBHCST UCKa)KEHUSI BOCCTAHOBJICHUS CUTHAJIA OT YAaCTOThI IUCKPETU3ALUU U MaKCH-
MaJIbHOM 4acTOTHI €r0 CIIEKTPa B OCHOBHOM 11osoce?

13. KakoBa mareMatnyeckasi MOJiejib KBAHTOBAHUS CUTHAJIA TIO YPOBHIO, T.€. AJITOPUTM IIpe-
00pa30BaHMs IUCKPETHOIO CUTHAJIA B IUCKPETHBIM KBAHTOBAHHBIIN?

14. Kak onpenensercs NOrpeliHOCTh KBAHTOBAHUS JUCKPETHOIO KBAHTOBAHHOTO CUTHAJIa?

15. KakoB ayroput™m mpeoOpa3oBaHusi JTUCKPETHOIO KBAaHTOBAHHOTO CHTHaJIa B HU(POBOIA
(anroput™ UQPPOBOTO KOJUPOBAHUS)?

16. Ilpu kakoM yCIIOBUY MU(PPOBOM U JUCKPETHBIN CUTHAIBI MATEMATUICCKH aJICKBATHBI 7

17. Kak BpIpakaroTcsi MOTPEUIHOCTH KBAaHTOBAHUSA JUIsl IU(PPOBOTO CUTHANA, MpeiICTaBIeH-
HOTO B JipoOHOM (popmare?

18. Kak ompenensieTcsi aBTOKOppESIIMOHHAS (PYHKIMS U CIEKTpajibHas MIOTHOCTh IIymMa
kBaHTtoBanus ALII1?

19. 13 xakux ycinoBuu BeIOUpaeTcst Heooxoaumas paspsiinocts ALTT?

20. Ha ckoJpKO M3MEHSIETCS OTHOILIEHNWE MOIIIHOCTH CUTHajla K MOLIHOCTH IIyMa KBaHTOBa-
Hus npu yBenudeHuu paspsanocta AL va 1 6ut?

Pazpea 3.

1. B cOOTBETCTBMM C KAKUM aJITOPUTMOM OCYILECTBIISETCS 00pabOTKa CUIHAJIAa PEKYPCHUBHBIM
U(PPOBBIM PHIETPOM?

2. Kak onpenensiercss UMITyJIbCHAsl XapakTepUCTUKA LU(PPOBOTO GUIBTPaA, Kakue IHU(PpoBbIE
¢mibTpel HazpBarOT GuinbTpamu BUX- u KUX-Tuma?

3. Kakoii cMbIci1 HMEIOT K03((HUIIMEHTHI HEPEKYPCUBHBIX LU(POBBIX GHILTPOB?

4. Bo3MOXHa JIM TIPAKTHYECKas pealin3ausi peKypCHUBHBIX (DMIIBTPOB HA OCHOBE JAUCKPETHOM
BPEMEHHOU CBEPTKH?

5. Kak onpenensiercst Z-npeoOpa3oBaHue IUCKPETHBIX MOCIEA0BATEIbLHOCTEH, KAKOBBI €ro
OCHOBHBIE CBOICTBA U KaKyl0 pojb OHO UTPaeT B TEOPUHU IIU(PPOBBIX HUILTPOB?

6. Kak ompenensitorcss nepeaarouyHas (pyHKIMS U 4acTOTHasl XapaKTepUCTHKa LU(POBOIro
(GMIBTpa U KaKOBa UX CBA3b C €r0 UMIYJIbCHOM XapaKTepUCTUKON?

7. B yeM 0COOEHHOCTH YaCTOTHBIX XapaKTEPUCTHK HU(PPOBBIX (PUIBTPOB U UYEM OHU 00YCIIOB-
JEHBbI?

8. Kak onpenensercs nepenarouHas (pyHKIHsS peKypCUBHOIO (HIIBTpa IO €r0 pa3HOCTHOMY
YPaBHEHHUIO?

9. Kakoil Bug umeeT Hyab-TIOJIOCHas (popma nepeaTouHOW QYHKIMU PEKYyPCUBHOTO (HIIb-
Tpa U KaKOBO €€ NMPAaKTUYECKOE 3HAUEHUE?

10. Kak oToOpaxkaroTcs HyJU U MOJTIOCH IUPPOBOTO (GUIBTPa HA KOMITJIEKCHON Z-TNIOCKOCTH
U KaKyto HH(POpMaLMIo 0 PUIBTPE MOXKHO MOJIYYUTh 110 KAPTHHE €ro HyJel 1 MOII0CcoB?

11. Kakue Bo3MOKHBI (hOpMBI peasin3aliii peKypCUBHBIX (UIBTPOB U KaK OHU OMHCHIBAIOTCS
MaTeMaTU4YECKU?

12. KakoBBI CTPYKTypa U MaTEMAaTUYECKOE OMMCaHUE TPSIMOM ¥ KAHOHUYECKOU (hOpM peaiu-
3allMM PEKYPCUBHBIX 3BEHBEB BTOPOIO NOpsiAKa?

13. KakoBa cBsi3b MeXay KO3QPUIMEHTAMH U HYJISIMHU — IIOJIFOCaMU JJIsl KaCKaJHOM 1 mapai-
aensHOU (opM peanuzanun PD?

14. KakoBa CTpyKTypa U MaTeMaTHYeCKOE OMUCaHUE HEPEeKYpPCUBHOTIO (UIbTpa HA OCHOBE
JABC?

15. KakoBo ycioBue TMHEHHOCTH (ha304acTOTHON XapaKTEPUCTUKU HEPEKYPCUBHOIO (UIIb-
Tpa?
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16. Kakoii 00beM BEIYHCIUTENBHBIX OTIEpaIuii BBIIOIHSAETCS B PEKYPCUBHOM U HEPEKYPCHUB-
HOM (GUIBTpax Mpu 00pabOTKE OJJHOTO OTCUeTa CUrHaia?

17. Kak aHanmMTUYECKH MOXKET ObITh HAlJICH OTKIIMK PEKYPCUBHOTO U HEPEKYPCUBHOTO (PHIIb-
TPOB Ha 3aJJaHHOE BXOJIHOE BO3JIEHCTBUE?

18. TTokaxkure, KaK HAWTH OTKIMK PEKYPCUBHOTO U HEPEKYPCHBHOTO (PMIIBTPOB HA CHUTHAT
TUIIA €JUHUYHBII CKaYOK B COOTBETCTBUU C AJITOPUTMaMU 00pabOTKHU, KOTOPbIE OHU pean3yroT?

Paznean 4.

1. KakoBbI 3a1aun 1 MeToibl cuHTe3a LI® 1o 3aaHHON YaCTOTHOM XapaKTepUCTUKE?

2. Yro moHMMaeTcs moJ1 npeodpasyromeit pyHkuueil B merone cuareza PO mo anagoroBomy
NPOTOTUITY?

3. KakoBsI cBOMCTBa OMIIMHEHHBIX TpeoOpa3yonmx GyHKIuu?

4. Kak oroOpaxaroTcs TOUKU U3 KOMIUIEKCHON P-II0CKOCTH Ha KOMIUIEKCHYIO Z-IIJIOCKOCTh
npu OWJIMHEHHOM 1peoOpa3oBaHum?

5. KakoBa B3aMMOCBS3b MEX/ly YaCTOTAMU aHAJIOTOBOTO U LIU(PPOBOro GUILTPOB MpHU OMIIU-
HelHOM IpeoOpa3oBaHun?

6. B yuem npeumyiecTBa npuMeHeHUs: 0000IEHHbIX IpeoOpa3oBanHuil mpu cunreze P 3a-
nannoro tuna (OBY, '®. [13D)?

7. Kaxk omnpenenstorcs TpeOOBaHMsI K aHAJIOTOBOMY (DHIBTPY-IIPOTOTHILY IpH cuHTe3e PD?

8. KakoBbI CBOMCTBa M 0COOEHHOCTH aNMPOKCHMHUPYIOMHNX (DYHKIHMNA, UCTIONB3YEeMBIX TPU
cuHreze PO no ananoroBomy npororumy?

9. Ot 4ero 3aBUCUT TIOPSIIOK CUHTE3UpYyeMoro PD B meToie OmiinHetHOTo npeodpa3oBaHus?

10. Kak omnpenenstorcs Hylid U noirockl PD no 3HaueHuio HyJei U MojitocoB aHAJIOTOBOIO
®UY-nporornmna'’

11. Kak koHcTpyupyeTcst TpeOyeMasi UMITyJIbCHasl XapakTepucTtuka cuaresupyemoro HO B
METOJ€ BECOBBIX q)yHKuI/m'l

12. Kak cBsi3aHa yacToTHas XapakTepucTuka cuntesupyemoro H® ¢ vacroTHoit xapaktepu-
CTHKOU BECOBOH (pyHKIHH?

13. KakoBbl mapaMeTpsl ¥ TUIIMYHBIN BUJ] YACTOTHBIX XapaKTEPUCTUK BECOBBIX (DYHKIIHIA, HC-
NoJIb3yeMbIX npu cuHTeze HD?

14. Kax cBs3aHBI MapaMeTPbl YaCTOTHOW XapaKTEpUCTUKH cuHTe3upyemoro H® ¢ mapamer-
pamu BecOBOM QyHKIUU?

15. Kakue TpeGoBaHus NPebABISAIOTCA K BECOBBIM (PyHKIUAM npu cuHTe3e HO u nouemy?

16. B ueM 0COOEHHOCTb U MPEUMYIIECTBO HCIOIb30BAaHUSI CEMENWCTBA BECOBBIX (DYHKLMN
Kaitzepa nns cunresa HO?

17. Kakyto @YX nmeror H®. cuHTE3UpOBaHHBIE METOIAMU BECOBBIX (DYHKLIMN U YaCTOTHOM
BBIOOpKU U 1ouemy?

18. Kakyro posns urpatot AP u OAID npu cunteze HO meTonoM 4acTOTHON BHIOOPKH?

19. Kak koHCcTpyupyetcs Tpedyemast UMIyJIbCHas Xxapaktepuctuka HO B meTozne cuHTe3a Ha
OCHOBE 4aCTOTHOM BbIOOPKH?

20. Kak obecnieunBaetcs TpedyeMoe KauecTBO amnmpokcuMaiuu mnpu cuareze H® meronom
YaCTOTHOU BBHIOOPKHU?

21. [louemy metobl cuHTe3a HD Ha 0cHOBE BECOBBIX (DYHKIIUHM U YACTOTHOM BHIOOPKH OTHO-
CATCS K UTEPALlMOHHBIM M KAaKOBbI COOTBETCTBYIOIINE UM MTPOLEAYPbI ONITUMU3AINN?

22. KakoBbl BO3MOXHbIE cI0c0o0BI peanu3annu H®. cHHTe3MpOBaHHBIX METOAAMHU BECOBBIX
GyHKIMI 1 4aCTOTHOM BHIOOPKHU?

IIpakTHyeckue 3agaHus N0 y4eOHOH Mporpamme

B MponecCce NMOArOTOBKH M BBIMTOJHCHUS MMPAKTUICCKUX SallaHI/Iﬁ (1)OpMPIpy}0TC$I " OILICHHBAa-
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1orcst Bce Tpedyembie PI'OC BO u OOII ns nanpasnenus 11.03.01 Paguorexnuka (npoduns: Pa-
JTUOTEXHUYECKHUE CPENICTBA Mepenayu, mpruema u o0padotku curHaios) komnetreHiuu: OIIK-5, TTK-
2.

Huxe npuBoasTcs npuMepsl MPakTUYECKUX 3a/laHui paboueil mporpaMmBbl.

[TonmHBIN KOMITIEKT MPAKTUYECKHUX 331aHUH JUIS BCEX pa3/ienoB pabodel mporpaMMbl IPUBO-
nutces B DOC puctumumnsl b1.B.01 «[{udpoBas 06paboTka cUrHaaoBy.

Paznen 2.

1. 3amaH aHANIOTOBBINM CUTHAN TUIIA IPSIMOYTOJIbHBIN UMITYJIbC KOHEUHOW JUIUTEIIbHOCTH. PaB-
Hoit 2000 Mkc. HaiiTu 3aBUCMMOCTD IOTPEMIHOCTH TUCKPETU3ALMM CUTHAJIA OT YaCTOThI JUCKPETH-
3aruu fy . [Toka3aTh CrieKTphbl aHAJIOTOBOTO M AMCKPETHOTO CUTHAJIOB.

2. 3ajaH aHAJIOTOBBIN IPSIMOYTOJIBHBIN paJUOUMITYJIbC KOHEYHON IIMTENBbHOCTH, paBHOU 100
MKC. ¢ yactoroii 3amonneHus 100 kI'. BeropaTs yactory muckperusanuu f, u3 ycaoBus BoccraHOB-
JIEHUSI CUTHAJIA 10 €r0 CIEKTPY € 33JaHHON TOYHOCThIO. [I0Ka3aTh ClIEKTpBI AHAJIOTOBOTO U TUCKPET-
HOT'O CUTHAJIOB.

3. 3a1aH aHAJIOTOBBIM MPSAMOYTOJIBHBIA PaMOUMITYJIbC ATUTEIBHOCTHIO | MC U 4acTOTOM 3a-
nosiaenus 20 k1. BeiOpaTh yacToTy auckperusanuu f; u3 ycioBus OleHKH aMIUTUTY/IbI U (a3bl 3a-
MIOJIHEHUS 110 €r0 CHEKTPY C 3a/1aHHON TOYHOCTBIO.

4. 3ajaH aHAJIOTOBBIM CUTHAN B BUE [TOCJIEI0BATEIbHOCTH MIPSAMOYTOJIbHBIX UMITYJIbCOB 1IN~
TenbHOCTHIO0 100 MKC M CKBKHOCTBIO 1. BBIOpaTh 4acTOTy MUCKPETH3AIUHN CUTHAJIA, HEOOXOUMYIO
U JIOCTAaTOYHYIO JUIS OLEHKU aMIUTUTY bl U (pa3bl OCHOBHOM TapMOHUKH CHUTHAJIA C 33JaHHOM TOYHO-
CTBIO.

5. 3aman curHai ¢ 6anaHCHOW aMILTUTYTHOU MOy siuel, Hecyias yactoTa curaaia 10 k[,
yactora moayssiuu 100 ', BeiOpaTh yacToTy AMCKpPETU3AIMH CUTHAIA U3 YCIIOBUS OIICHKH aMILIH-
Tyzbl 4 (pa3bl MOIYJIMPYIOIIETO CUTHAJIA 110 €T0 CIEKTPY C 3a1aHHOM TOYHOCTBIO.

6. 3a7aH aHAJIOTOBBIM PaJMOUMITYJIbCHBIM CUTHAJ C MPSIMOYTOJIbHON Orudaroiieil. 4acToTon
3anonnenus 10 k['n, mmrensHOCTRIO 1 M, ckBaxkHOCTBIO 10. [Tokazath yciaoBus BEIOOpa 4acTOTHI
JVICKPETU3AIMH U BO3MO)KHOCTH OLIEHKH aMIUIUTY I U (ha3bl 3aMIOJTHEHHS CUTHAJIA.

7. 'apmonnueckuii curnai ¢ yactotoi 50 I'n mpoxoauT yepes ABYXMIOIYIEPUOIHBIN BBITPS-
MuTeNb. BIOpaTh MUHUMAaIbHYIO YaCTOTY OUCKPETH3ALUHU, 00€CIIeYMBAIONIYI0 TOYHOE U3MEPEHHE
MOCTOSIHHOM COCTaBJISAIONIEH cUrHana. PaccMOTpeTh BapuaHThl AUCKPETU3ALMK CUTHAJIA IO U TIOCIIe
JTUCKPETU3AIIH.

8. JIuCKpeTHBIH Clly4ailHbIii CUTHAJ C TIOJIOCOM 4acToT, He npeBblmatoniei 4 kI 1. moasepra-
eTCsl onepaly BO3BEACHMs B KBaJpar U nociuenyomeil punprpanuu HI® ¢ npsmoyronbHoi uM-
MyJbCHOM XapaKTePUCTHKOW (BBIUMCICHHE KPATKOBPEMEHHOM dHepruu curHana). O6G0CHOBATh BhI-
00p 4acTOThl TUCKpPETU3allMU CUTHAJa, 3alKicaTh aJrOPUTM OOpabOTKM M YAaCTOTHYIO XapaKTepH-
CTUKY QHIBTpA.

9. Uepes unrerpupyronryto RC-1emns ¢ moctostaHHoi Bpemenu 0.4 mc Ha Bxoa AL moctynaer
OJIHOKPATHBIN MPSAMOYTOIBHBIM UMITYIBC ATUTENBHOCTHIO 1 Mc. Heo0Xoamumo noka3arh, Kak BIUSET
Hanuuue RC-1ienu Ha BBIOOp 4acTOTHI JUCKPETU3AIMHM CUTHAJIA U BO3HUKAIOIINE ITPU 3TOM HCKaXKe-
HUSL.

Pazpea 3.

10. HaiiTu morpenrHocTh KBaHTOBaHUS NocTostHHOro Hamnpsbkenus U = 100 MB. BHOocuMyto
AIII pazpsaHocThio 3 6uT 1 mkanoi = 5.12 B. Tlokazats. kKakuM 00pa3oM MOKHO YMEHBIIUTH Ty
HOTPENIHOCTD ITyTeM HanlokeHus myma. umeromero CK3 oy < (1/3)Q, n mocnenyroriero ycpense-
HUs (Q — mIar KBaHTOBAHMS IO YPOBHIO).

11. OueHuts npenesibHOE M CPEIHEKBAIPATHUYHOE 3HAUEHUS! MOTPEIIHOCTH KBAHTOBAHMS
AT umerotero pa3psaHocTs 10 OUT v TMHAMUYECKUH TUaNa30H IpeoOpa3yeMbIX CUTHAIIOB £ 5,12
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B. Haiitn otHomenue curHan-mrym Ha Beixoze AL npu ob6paboTke ciyuaitHbx curHano. Ompe-
nenuTh mryM kBanToBaHust ALl Ha Beixoae uaeanbaoro nudposoro ®HY ¢ wacroroit cpeza 500 I'q
IpH YacToTe quckperusanuu curnana f; = 8 xl'm.

12. IIpuBeCcTH CTaTUCTUYECKHUE U CIIEKTPaJIbHBIE XapaKTEepUCTUKH ITyma kBaHToBaHus ALIII
Pa3pAIHOCTHIO § OUT W JUHAMUYECKUM JIHAIa30HOM INpeodpa3zyeMbix curHanoB + 5,12 B. Haiitu
MaKCHMaJbHOE OTHOIIEHHE YPOBHEH CUTHANA U IIyMa KBaHToBaHus Ha Beixone ALIIT npu mpeobOpa-
30BaHUH HOPMAJIBHOI'O Cily4aiHoro curiana. OueHuts mym kBaHToBaHusi AIIl Ha Beixoxe Hepe-
KYPCUBHOTO (PUIIBTpa C MPSIMOYTOJIbHOM UMITYJIbCHOM XapakTepuctukoit amuHoi N = 10.

13. Ha Bxox ALII mocTynaer rapmonuueckuii curnai ¢ ammutynoi Um =42 B, wactroroit 1
kl'm, u mym. umeronmii CK3 oy = 100 MkB 1 paBHOMEPHYIO CHIEKTPaJIbHYIO IJIOTHOCTH B MOJIOCE
100 xI'm; wacrota nuckperusanuu 25 kl'u. HailTu criekTpanbHyIO IUIOTHOCTh IIyMa M OTHOILEHUE
C/III Ha BXOJ€ U BBIXO/€E HMHU(POBOro MoI0COBOro GuiIbTpa ¢ leHTpanbHoi yactotoi fo = 1 k' u
nojocoi mponyckanus 500 I'm. [Toka3zaTh criekTp CMTHaNa W IIyMa Ha BbIXOAE (QMIBTpa U BXOAE-
Bbixosie ALIII. Haiitu MmontHocTh mryma kBantoBanusi ALLIl Ha Bexoae GuibTpa mpu pa3psaHOCTH
AIII 8 6ur.

14. OneHUTH UCKAXKEHUS, BO3HUKAIOIIME TIPU MTPe0Opa30BaHUN TAPMOHHYECKOTO CUTHAJA U3
mdpoBoii popmbl B aHasorosyto ¢ nomomibio LIATIL ecnu wactoTta nuckpernszanuu paBaa 3 k[ 1. a
yacTtoTa curHana usmensierca B npegenax (0,1 + 1) k['u. Kakum 06pa3zoM MOXKHO YMEHBIIUTH 3TH
uckaxenus? Onpenenuts TpedoBanus k anagoropomy ®HY Ha Beixoae LAIL

Pazpea 4.

15. CunresupoBats PLH® Tuna ®HY no ananorosomy RC-mpororumy nepBoro nopsjaka c
MIOCTOSTHHOM BpeMeHH | Mc Ha ocHoBe auddepeHnnanbHoro ypaBHeHus 1eny. Yactora tuckpeTusa-
uuu 8 k['1. CpaBHUTH UX YACTOTHBIE XapAKTEPUCTUKH.

16. CunresupoBats PLI® tuna ®HY no ananoroBomy RC-npoTtoTumy mnepBoro mnopsijaka ¢
MOCTOSIHHOW BpeMeHH 10 MC ImyTeM AUCKPETU3ali UMITYJIbCHON XapaKTEepUCTUKH LI C YaCTOTOM
muckperuzauu 4 k['u. CpaBHUTH UX YaCTOTHBIE XapaKTEPUCTUKH.

17. Cunre3upoBats PLH® Tuna ®HY no ananorosomy RC-mpororumy nepBoro nopsjaka c
MIOCTOSIHHOM BPEMEHHU 2 MC C MOMOIIbI0 OMIMHEIHOro npeoOpa3oBaHMsl; 4YacTOTa JTUCKPETH3ALUN
paBHa 5 k['. CpaBHUTH UX YaCTOTHBIE XapaKTEPUCTHUKHU.

18. CunresupoBats HII® tnna ®HY no ananorobomy RC-mpoToTumy mnepBoro mnopsijaka c
MIOCTOSIHHOW BPEMEHHU 4 MC ITyTeM JUCKPETU3ALNN U YCEUEHUS! UMITYJIbCHOM XapakTepucTuku. Cpas-
HUTh YaCTOTHBIE XapaKTEPUCTUKHU aHAJOroBOr0 U HU(POBOro (PUILTPOB: YACTOTA JTUCKPETU3ALNU
paBHa 8§ k[

19. CunresupoBats HII® tnna ®HY no ananoroomy RC-mpoToTumy mnepBoro mnopsijaka c
IIOCTOSIHHOW BPEMEHM 8 MC IIyTEM IUCKPETH3alUU €r0 YaCTOTHOM XapakTepucTuku. CpaBHUTH UX
YaCTOTHBIE XapakTepuCcTUKHU. YacToTa TuckpeTu3anuu paBHa 8 kI .

20. CunresupoBars PLI® tuna ®BY no ananorosomy RC-nporoTuny nepsoro mnopsizika c
noctosiHHOM BpemeHu 100 Mc Ha ocHoBe AuddepeHnanbHoro ypaBHeHus nenu. CpaBHUTh UX 4da-
CTOTHBIE XapakTepucTuku. Yactora nuckperusanuu pasHa 1 kI'm.

21. CunresupoBars PLI® tuna ®BY no ananoroBomy RC-mpoTotumy mnepBoro mnopsjaka ¢
MOCTOSIHHOW BpeMeHH 50 Mc IyTeM JUCKPETH3aluu MMITYJIbCHOM XapaKTEepUCTUKH Lienu. YacTtora
nuckperu3auu paBHa 2 kI 1. CpaBHUTH YaCTOTHBIE XapaKTEPUCTUKH (PHIIBTPOB.

22. Cunre3upoBars PLI® tuna ®BY no ananorosomy RC-mporoTummy nepBoro mnopsjaka c
MOCTOSIHHOM BpeMeHu 20 MC ¢ TOMOIIIbI0 OMIIMHENHHOTO peoOpa3oBanusa. CpaBHUTH UX YaCTOTHBIE
xapaktepucTuku. Yacrora nuckperusanuu 4 kl'm.

23. CunresupoBars HII® tuna ®BY no anamoroBomy RC-npoToTuity mepBoro nopsjaka ¢
NOCTOSIHHOM BpeMeHH 10 Mc myTeM AMCKpETHU3alK yCeUeHUsI UMITYJIbCHON XapaKTepucTHKU. Cpas-
HUTh X YaCTOTHBIE XapaKTepUCTUKU. YacToTa AucKpeTn3anuu paBHa S kI 1.
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24. CunresupoBars HII® tuna ®BY no ananoroBomy RC-npoToTuny nepsoro nopska ¢
MOCTOSIHHOM BPEMEHM 25 MC MyTeM JAMCKPETU3ALHUM €ro YaCTOTHON XapaKTepUCTUKU. CpaBHUTH WX
4acTOTHBIE XapakTepucTUkH. YacroTa nuckperusanuu pasHa 10 kl'o.

25. Cunresupoats PL® tuna ®HY no HopmannzoBanHomy ananoropomy @HUY-nipotoruny.
UMEIOLIEMY Mapy KOMILICKCHO-COIPSDKEHHBIX MOJIOCOB, paBHbIX —0,1 + 10,5.. 3anucaTh nepeaaToyd-
Hble QYHKIIMU aHAJIOTOBOTO U LU(POBOro GUILTPOB, KAUECTBEHHO OINpeAenuTh Bua ux AUX.

26. Haiitu ko3¢ durments! u nepepatounyto Gynkuuio PL® tuna @BY, cooTBeTCTBYIOMIETO
ananmoropomy ®@HY-niporoTuny, umeromemMy OJMH BEIIECTBEHHBIN notoc, paBHbi —0.2. Onpene-
JMTh UMITYJIbCHBIE XapaKTEPUCTUKUA 000UX (PUIBTPOB.

27. CunTe3upoBath MUPPOBOH PEKYPCUBHBIN (DHIBTP 2-TO MOpsIKA, UMEIOMUNA PE30HaHC-
Hyto yactory 1 kI'i, koappumment nepenaun Ko = 10. Yactora nuckperuzanuu 10 k.

OrneHOuUHBIEC CpeCTBA JJI1 MHBAJIHJIOB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3[I0POBBSI
BBIOMPAIOTCS C YUETOM MX MHAMBUAYAIBHBIX MCUXO(U3NIECKUX 0COOEHHOCTEH.

— MPH HEOOXOAWMOCTH MHBAJIHJIAM U JIULAM C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS
IPEOCTABIIACTCS JOIOJHUTEIBHOE BPEMS JJIsl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpY TPOBEICHUH TPOIIEYPHI OLICHUBAHMS PE3yJIbTAaTOB 00yUSHHsI HHBAJIMIOB U JIUI] C OTpa-
HUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI IPEyCMAaTPUBAETCS UCIIOJIb30BaHNE TEXHUUECKUX CPEJICTB,
HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAIbHBIMA OCOOCHHOCTSIMH;

— IIPU HEOOXOIUMOCTH Il 00YYAIOLIMXCSl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]1I0POBbsI U
WHBAJIMIOB MPOIleTypa OUEHUBAHUS PE3YIHTaTOB O0OYUCHHUS 10 TUCIUILINHE MOXKET MMPOBOAMUTHCS B
HECKOJIBKO ITAaroB.

[Ipouienypa olileHNBaHUS Pe3yJILTATOB OOYUSHNUSI HHBAJIM/IOB H JIUI] C OTPAaHWUYCHHBIMU BO3MOXK-
HOCTSIMM 37I0pOBBSI 110 TUCLUIUTHHE (MOYJII0) IPeAyCMaTpUBaeT NpeaocTaBieHne nHdopmanuu B hop-
Max, aJanTHPOBAHHBIX K OTPAaHUYECHUSIM HX 37I0POBbsI U BOCTIPHATHS HH(POPMAIINH:

JUist JIa1 ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIist AL ¢ HapyIeHUsIMU CIIyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII IEpeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00ydaro-
HIUXCSL.

Texymmii u pyOexHbII KOHTPOJIb OCYIIECTBIISIOTCS M0 KOHTPOJIBHBIM BOMPOCaM 10 U3ydae-
MO AMCLMITIIMHE, IO UTOr'aM BBIMOJIHEHUS 1Ta0OpaTOPHBIX pabOT M MHIUBUIYaTbHBIX TPAKTUYECKUX
3aJlaHMii, B BUJI€ TOATOTOBJIEHHOTO pedepara.

4.2. @oHA OLCHOYHBIX CPEACTB VI MPOBEICHHUS IPOMEKYTOYHOM aTTeCTAIUHA

4.2.1. Bonpocsl, BbIHOCHMBIe Ha 3a4yeT no gucuuminne «udposas odpadorka curna-
JIOB» I HanpaBJjeHusi noarorosku: 11.03.01 Paguorexnuka

B mpouecce moAroToBku M caadd 3adeta (pOpMHUPYIOTCS M OIIEHMBAIOTCS Bce TpeOyemble
®I'OC BO u OOII st nanpasienus 11.03.01 PaguoTtexnuka (npoduns: Pagunorexuuueckue cpea-
CTBa Tepeaayuu, mpueMa u 00padotku curHanos) kommnerenmnuu: OIK-5, ITK-2.

1. Knaccuduxkanus curaaaoB. AHaJIOTOBbIE, JUCKpPETHBIE, ITUppoBbie cUrHANEI. [Ipeobdpazo-
BaHMSI TUIIA CUTHAJIOB.

20



2. JIuneiiHbIe 1 MHBapUAHTHBIE K CABUTY CHCTEMBI IIPe00pa3oBaHusl CUTHANIOB. VIMIy b CHBII

OTKJIMK U MlepelaTOuHble (PYHKIUN CUCTEM.

. MomHocTh 1 3Heprusi curuanoB. OyHKIIMU KOPPESIUU CUTHAJIOB.

. MaTtematuueckoe onucaHue IIyMOB U IIOMEX.

. lMHaMHUYEeCKO€e MPEACTaBIEHUE CUTHAJIOB.

. CriekTpanbHOE IpeCTaBICHNE CUTHAJIOB.

. Opdexr I'nb66ca u ero mapamerpsl. [logaBnenue 3dexra ['ndoea.

. HeripepriBHbIe ipeoOpazoBanus @ypre u Jlamnaca.

9. CpoiictBa npeodpazoBanust Pypre. CrieKTPbl TUIIOBBIX CUTHAJIOB.

10. PaBHomepHas quckpetusanusa. Crnektp auckperHoro curnaina. Teopema KoTtenbHukoBa-

03N L W

lennona.

11. Juckperuzauusi ¢ ycpeaHenuem. Jluckperusanusi crnekTpoB. COOTHOILIEHHE CIIEKTPOB

OIWMHOYHOI'O U NICPUOJUUCCKOI0O CUI'HAJIOB.

12. ,HI/ICerTI/ISaHI/Iﬂ 10 KPUTCPHUIO HauOOJIbIIEr0 OTKIOHEHHS. A,I[aHTI/IBHaH JUCKPETHU3alUA.

KBanToBanue curHajios.

HUs.

13. uckperHoe npeobOpazoBanre Oypre. AITOPUTMBI AUCKPETHOTO ITpeodpa3zoBanus Dypre.
14. beictpoe nipeoOpazoBanne Oypre, oOcHOBHBIE TOHATHE U ATOpUTMbI BITD.

15. JluckpeTHoe npeodpazoBanue Jlamaca.

16. Z-npeobpa3zoBanue. [Ipsimoe u obpaTHOE z-ipeoOpa3oBanue. CBoOMCTBA Z-IpeoOpa3oBa-

17. IlpeoOpa3zoBanue cBepTkH M ero cpoicTBa. CrexkTpsl MouHocTU. KoppensunoHHbIe

(bYHKI_II/II/I CHUTHAJIOB.

HUC.

18. JlnuckpeTHas cBepTKa (KOHBOIIOIMS ). TeXHUKA CBEPTKHU. ABTOKOPPEIISIIHS U €€ BbIUUCIIe-

19. Wavelet-ipeobpa3zoBanusi u Wavelet puabTpaus CUTHAJIOB.

20. KirroueBbie oneparuu 1udpoBoii 00pabOTKH CUTHAJIOB.

21. HepexypcuBHbie UG pOBbIC GUIBTPHI.

22. PexypcuBHbIE IU(PPOBBIE QUITBTPHI.

23. IMIyIbCHBIE peakIiy U TepeaTouHble PYHKIUN HU(POBBIX (HIBTPOB.

24. YacToTHBIE XapaKTepUCTUKH HUPPOBBIX (PUIBTPOB U UX CBOKCTBA.

25. ®a3oBas U rpynmnoBas 3aep>xkka cursanon. Koppensauus Bxosa u BeIxo1a GUIbTPOB.

26. CTpyKTypHBIE€ CXeMBbI HU(DPOBBIX (PUIBTPOB.

27. @unptpsl craaxuBanus MHK 1-ro nopsaka. Kosgduunentsl, umnynscHas peakuus u

JaCTOTHAs XapaKTCPHUCTHUKA JaHHBIX q)HHBTpOB.

HID.

28. Moaudukarnus ¢punstpoB MHK 1-ro mopsiika 1 onTUMU3AIUS CTIIaKWBAHHUS.

29. @unetpsl MHK 2-ro nopsiika 1 MX 4aCTOTHBIE XapaKTEPUCTUKH.

30. ®unpTpst MHK 4-ro nopsiaka. Pacuer ¢puibTpa no 4acTOTHON XapaKTEpPUCTHUKE.

31. Pa3HocTHBIE HDUIBTPBI U PUIABTPHI UHTETPUPOBAHMSL.

32. GunpTpanus cIy4aiHbIX CUTHAJIOB.

33. Dddext ['MO6ca u ero npakTUyeckue NOCIEACTBUS PU (PUIBTPALIUY.

34. Hewitpanmuzanus s dexra ['m606ca. OcHOBHBIE BECOBBIE (PYHKITUU.

35. HepekypcuBHble yacTOTHBIE M (pOBbIe GUIbTphL. THnb! puabTpoB. MeToIMKa pacueToB

36. UneanbHble yacToTHBIE PUILTPBL. IMmynbcHas peakius GUIbTPOB.
37.KoHeuHble npuOIMKeHus uaeaibHbIX GuiabTpoB. [I[puMeHeHe BeCOBbIX (QyHKIUH.
38. 'magkue yacToTHBIE QUIBTPHI.

39. lndbdepenuupyrormiue mudpoBsie PHIBTPHI.

40. AnbTepHaTHBHBIE METOBI pacueTa HEPEKYPCUBHBIX IIU(PPOBBIX (GPUIBTPOB.

41. Z-npeoOpa3oBaHKUE CUTHAJIOB U CUCTEMHBIX (DYHKIIHH.

42. CpoiicTBa z-ipeoOpa30BaHus U MPUMEPHI Z-IPeoOpa3oBaHusl.

43. O6partHoe z-TipeoOpa3oBaHUE.

44. TIpumeHeHus z-mpeoOpa3oBaHusl.
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45. OcHOBHBIE IPUHLIUIIBI PEKYPCUBHON (UIIbTpALIUH.
46. Pa3zpaboTka peKypCUBHBIX IUPPOBBIX GUIBTPOB.
47. Pe:KeKTOPHBIE U CENIEKTOPHBIC (PHIIBTPHI.

48. bumHeHoe Z-TipeoOpa3oBaHueE.

49. Tunbl peKypCUBHBIX YaCTOTHBIX (DMIIBTPOB.

50. HuskouacroTHbii puinbTp bartepyopra.

51. BeicokouacTotHbit GmiibTp barTepyopra.

52. ITomocoBoii ¢punbTp barrepyopra.

5. IlepeyeHb OCHOBHOM M JONOJHHUTEILHONH y4eOHOM JIUTEpPaTypPbl, HEOOXOAUMON JIst
OCBOEHHUS TUCHMILUINHBI (MOYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. Bopo6ses C.H. [ludposast 06paboTka curHaioB. — M.: U3naTenbckuii HEHTp «AKageMus»,
2013.

2. Matgees 1O.H. [ludposas 06padoTka curHaJioB [ DJIEKTPOHHBIN pecypc]: yuel. mocodue —
OnektpoH. aaH. — Cankt-IlerepOypr: HUY UTMO, 2013. — 166 ¢. — Pexxum nocryna:

https://e.lanbook.com/book/43698

3. Cmut C. LHudposas o6pabdoTka curnanos. [IpakTruueckoe pykoBOACTBO [ DIIEKTPOHHBIH pe-
cypc]: yaeb. mocobue — DnektpoH. naH. — Mocksa: JIMK IIpecc, 2011. — 720 c. — Pexxum noctymna:

https://e.lanbook.com/book/60986

4. Ymusmkus, C.B. OcHoBBI Teopuu 1H(poBOii 00pabOTKH CUTHATIOB [DJIEKTPOHHBIA pe-
cypc]: yue0. mocobue — DnektpoH. naH. — Mocksa: TexHocdepa, 2016. — 528 c. — Pexxum gocrymna:

https://e.lanbook.com/book/87749

Jlj1 OCBOEHM S AMCLMITIIMHBI MHBAJIMAAMHU U JIMLIAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10-
POBbsl UMEIOTCS U3aHUS B 3JIEKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMONIMOTEUHBIX cucTeMax «JlaHb» u
«Opaiit».

5.2. JlonoiHUTEILHASI JIUTEPATYpA:

1. bacapa® M.A. Ludposas 06paboTka cCUTHANIOB U N300paKeHUN B paInOPU3NIECKUX MTPH-
JoxeHusx [DnekTpoHHslid pecypc] / M.A. bacapab, B.K. Bonociok, O.B. I'opsukus. — D1neKTpoH.
naH. — MockBa: @usmarinut, 2007. — 544 c. — Pexum gocryna:

https://e.lanbook.com/book/2215

2. Kpucranunckuit P.E., Kpucranunckuii B.P. IIpeo6pazoBanus ®@ypre u Jlamnaca B cucre-
Max KOMIIbIOTepHOU MaTteMaTuku. — M.: ['opsuas nmunus—Tenekom, 2006.

3. Onmnenreiim A.B., llladep P.B. [ludposas od6padotka curnanon. — M.: Texnocdepa, 2006.

4. ITonos O.b. Lludposast 06paboTKa CUTHAJIOB B TPAKTAX 3BYKOBOI'O BEIIAHUs [DIEKTPOH-
Helil pecype] / O.b. ITonos, C.I'. Puxtep. — OnektpoH. n1aH. — Mocksa: ['opsiuas nuaus—Tenexom,
2015. — 342 c. — PexxuM pocryna:

https://e.lanbook.com/book/94576

5. Cepruenko A.b. lludposas o6paboTka curnanon. — 2-e uzn. — CII6.: ITurep, 2007. — 750

c.

6. lrapk I'.-T". ITpumenenue BetiBneroB A LHOC; [nep. ¢ anrin. H.U. CMupHOBO#, noJ pe.
A.T'. Kropkuana]. — M.: Texnocdepa, 2007.

5.3. Illepuoauyeckue U3IaHNUA:

B mupe Hayku
3apyOexHast paliodICKTPOHUKA
WmxenepHas ¢pusuka
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https://e.lanbook.com/book/43698
https://e.lanbook.com/book/60986
https://e.lanbook.com/book/87749
https://e.lanbook.com/book/2215
https://e.lanbook.com/book/94576

KBaHTOBas1 251€eKTpOHMKA

Pagnorexnuka

PannorexHuka u 3JIeKTPOHUKA
TenekoMmyHUKaIUK

TexHOIOrHU U CpelICTBA CBS3H

Tpyasl HH-Ta UHXK. TI0 JCKTPOH. U paauodaekTporuke (TUNIP)
doTOoHUKA

doTOH-’KCTIPECC

[udposas 06paboTKa CUTHATIOB

CBonHbIN pedepaTuBHBIN KypHAT «CBSI3b)
PX «PamuorexHuka»

PX «9Onektponnka

PX «®uzuka»

6. Ilepeyens pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHOM ceTH «UHTEepHeTY,
He00XO0IUMBIX /IJI51 OCBOCHUS TUCHMILUIUHBI (MO1YJIA)

1. DnexrponHas Gubmmorexa FOPAMT: www.biblio-online.ru

2. DnextponHo-oubmoreunas cucrema JIAHb: https://e.lanbook.com

3. Undopmannonnas cucrema «EqmHoe okHO JocTyna K 00pa3oBaTeIbHbIM pecypcam»:
http://window.edu.ru/window

4. bubnroTreka MEeKTPOHHBIX YUeOHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBaHHBIN TeMaTU4YeCKUi KaTanor IHTepHeT pecypcoB o pusuke:
http://www.college.ru/

6. @enepanbHBIii 00pa30BaTEIbHBIN MOPTAI:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HBIX PECypCOB:

http://www.scintific.narod.ru/literature.htm

8. bonb1ias HayyHas 6uOIMOTEKA:

http://www.sci-lib.com/

9. EcrecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbII MOpTA:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKo-MaTeMaTnyeckas 6ubanoreka caifta EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Texunueckas 6MOIMOTEKA:

http://techlibrary.ru/

7. MeToauveckue yKazaHus il 00y4alOUUXCsl 0 OCBOEHUIO JUCIHUNIMHBI (MOIYJIS)

Jlexuus siBnsieTcst OJHOM U3 GOPM U3YyUEHHUsI TEOPETHUECKOI0 MaTepuasa o JuciuIuinHe. B
X0JI€ JIEKIIMOHHOTO Kypca MPOBOJUTCS M3JI0KEHUE COBPEMEHHBIX HAyUYHBIX IOAXON0B U TeopHil. B
TETpaJu sl KOHCIIEKTUPOBAHUSI JIEKIIUI HEOOX0IMMO UMETh MOJIs, I/1€ IO X0y KOHCIIEKTUPOBAHHUS
JieNatoTcsl He0OOXOMMbIe MOMETKU. 3aliCH JJOJDKHBI OBITh M30MpaTeNbHBIMU, TIOJTHOCTBIO CIEAYeT
3aMKUCBIBaTh TOJBKO ONPENENICHHUS. B KOHCIIEKTE MPUMEHSIOT COKpAIIEHUE CIIOB, YTO YCKOPSAET 3a-
nuck. Bonpocsl, BOZHUKAaIOIIKE B XO/€ JIEKIIMH, PEKOMEHYETCSI 3alIUChIBATh HA MOJISAX U MIOCJIE OKOH-
YaHUs JEKIUU 00paTUThCS 3a pa3bsiCHEHUEM K IpenogaBarento. Heo6xoauMo akTMBHO paboTaTh C
KOHCIIEKTOM JIEKIIUH: 110CJIE€ OKOHYaHMsl JIEKLIIUNU PEKOMEHAYETCS IEPEUNTaTh CBOU 3aIIMCH, BHECTH
MOMPABKH U JIOTIOJHEHHUS.

OnHUM U3 OCHOBHBIX BUJIOB JIESITEILHOCTH CTY/ICHTA SIBISIETCS CaMOCTOsITeNIbHAst paboTa, KO-
TOpasi BKJIIOYAET B ce0sl U3ydeHHE JIEKIIMOHHOTO MaTepHralia, yueOHUKOB U yu4eOHBIX TOCOOUIA, 1O /1-
TOTOBKH K BBITIOJHEHUIO TAOOPAaTOPHBIX PA0OT M OPOPMIICHUIO TEXHUYECKUX OTUETOB IO HUM, a TaK
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K€ TIOATOTOBKH K MPAKTUYECKUM 3aHATHAM W3YYCHHEM KPATKOW TEOPHH B 3a/Ia4HUKAX U PEUIICHUH
NOMAaIlIHUX 3aJaHuil.

ConpoBoXKIeHUE CAMOCTOSTEIBLHOU PabOTHI CTYJIEHTOB MOKET OBITH OPTaHM30BAHO B CIICITY-
omux Gpopmax:

— COCTaBJICHUEM HHIUBUIYaJTbHBIX TNIAHOB CAMOCTOSITEIBHOIN PabOThI K&XKAOTO U3 CTYIEHTOB
C YKa3aHHeM TE€MbI U BUJIOB 3aHATUH, (OPM U CPOKOB MPEACTABICHUS PE3yIbTaTOB;

— [IPOBEJIEHUEM KOHCYJIbTAaUUi (MHAWBUIYAJIbHBIX WM IPYIIOBBIX), B TOM YHCJE C IPUMeE-
HEHUEM JIMCTAaHIIMOHHOM cpe/ibl 00yUYeHUsI.

Kputepuii onieHkn 3pGEKTUBHOCTH CaMOCTOSITEIILHON PabOTHl CTYACHTOB (OPMHUPYETCS B
X0JIe MMPOMEKYTOUHOI'O KOHTPOJISl MPOLIECcCa BHIMOJHEHUS 3a/laHuil U OCYILIECTBIISIETCS Ha OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJCHCTBUS B OTKPHITON MH(POPMALIMOHHON cpelie U OTpakaeTcs B IPo-
necce GopMUpPOBaHUS TaK HA3BIBAEMOT'O «3JIEKTPOHHOTO MOPTQEs CTyICHTa.

B cooTBercTBUU C 3TUM IpU MPOBEJECHUHU ONEPATUBHOIO KOHTPOJII MOTYT HCIOJIb30BATHCS
KOHTPOJIbHBIE BOIIPOCHI KaK K BBIMOJIHSAEMBIM padoTaM J1abopaTOpHOro MPaKTUKyMa, TaK U K COOT-
BETCTBYIOIIMM pa3JieiaM OCHOBHOM nuctuiuinHbl «Lludposas 06paboTka CUTHATIOBY.

KoHnTpo:b ocymiecTBiasieTcsi MOCpeACTBOM TECTUPOBAHUS CTYACHTOB 10 OKOHYAHUU U3YUECHUS
TE€M y4eOHOM JAUCLHUILIMHBI U BBIIIOJIHEHUS TUCbMEHHBIX KOHTPOJIBHBIX padoT.

[To uToram BBHIMOJIHEHMS Kaxka0H 1a00paTOpHOM pabOThI CTYJEHT COCTaBISET MOJIPOOHBIN
IUCbMEHHBIN OTUET, ONUPASICh HA KOTOPBIM J10JIKEH B Oece/ie ¢ MPEeroiaBaTeaeM NpoieMOHCTPUPO-
BaTh 3HAHME TEOPETUYECKOTO M HKCIEPUMEHTAJIbHOI0 MaTepHala, oTHocsmerocs k padore. Ilpo-
BEpKa 3HAHUH CTY/I€HTa OCHOBAaHA Ha KOHTPOJIbHBIX BOIIPOCAX, IPUBEICHHBIX B ONMCAHUU PaOOThI U
JOTIOTHUTEIBHBIX BOMPOCAX, KACAIOMIUXCS COOTBETCTBYIOIIMX Pa3AesiOB OCHOBHOM AMCIMILTUHBI
«Iudposas 06padoTka curaanoBy. [locie BEIMOTHEHHUS 1a00paTOPHOI pabOTHI CTYACHT IPEI0CTAB-
JSIET OTKOPPEKTUPOBAHHBIN B X0/1€ 3alIUThl TUCHbMEHHBIN OTYET O HEM.

JonotauTenbHAST hopma KOHTPOIIT d3PPEKTUBHOCTH YCBOCHUS MaTepuaia U MPHUOOPETCHUS
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCS B OTKPHITON MHTEPAKTHUBHOMN 3aIIUTe pabOThl HA YCTHOM BBI-
CTYIUJICHUH IIE€pel ayTUTOPUEI COKYpPCHUKOB. B 3TOM cityuae 3amura npoxoauT B peKUMeE KPaTKOIro
JOKJIa[a Ha KOH(epeHIHH.

CompoBOXKI€HHE CAMOCTOSITENFHON padOTHl CTYICHTOB TAK)KE OPraHM30BAHO B CIEAYIOIIHX
dopmax:

— BBINOJIHEHUE CEMECTPOBOM KOHTPOJIBHON PabOTHI MO MHAMBHUAYAIbHBIM BapUaHTaM;

— YCBOEHHE, JIONOJIHEHUE U BHUKAaHUE B pa3Oupaemble pa3zesbl AUCIUILIUHBI IPH TOMOIIN
3HaHWUH MOJTy4aeMBbIX IO CPEJCTBAM U3yUEHHUS] pEKOMEHAYEMOM JTUTepaTyphl U OCYILECTBIISEMOE ITy-
TeM HamucaHus pedepaTuBHBIX paboT;

— KOHCYJIbTAIIUH, OpraHU30BaHHbIE JJIs1 Pa3bsCHEHHS MPOOJIEMHBIX MOMEHTOB MPU CaMOCTO-
ATEJIHLHOM M3YYEHUU TEX WJIM MHBIX aCMIEKTOB pa3J/ielioB yCBauBaeMoOW HH(OpMAIINK B TUCITUTUINHE.

K cpencrBam obecnieuenust ocBoeHus 1ucuuIuInHbI «L{uppoBas 006paboTka CUTHATIOBY TaKXKe
OTHOCHTCS 3JIEKTPOHHBIM BapUaHT y4eOHOI 0 MocoOus 1o sIepHOM (hr3KKe, BKIIOYAIOUINMA B ceOs:

— JIGKIIMOHHBIN Kypc auctumiinHbl «L{udpoBas 00paboTka CUTHATIOBY;

— KOHTPOJIbHBIE BONPOCHI IO KAXKAOMY pazjiesly yueOHOMH TUCIUIIIHBI;

— CIMCOK 3a/1a4 110 KaX/I0My pa3zeny yueOHOM TUCIUIUINHBI.

K cpencrBam obGecnieuenust ocBoeHus TuctuiinHbl «L{ngpoas 06paboTka CUTHAIOB TaKkKe
OTHOCSITCSl DJIEKTPOHHbBIE BApUAHTHI JIOMOJHUTENILHBIX YU4€OHBIX, HAYYHO-TIOMYJISIPHBIX U Hay4YHBIX
U3JIaHui 10 sAepHON pu3uKe.

PexoMenayercs cneayromuii TpaduK U KalleHIAPHBIN MJIaH CAMOCTOSITEILHON pabOThI CTY-
JIEHTOB TI0 Y4eOHBIM HeemsM (8 Heenb):

Tunosble 3aJaHUS JISI CAMOCTOSITE/IbLHOM Pa00ThI CTYIEHTOB

No . Kon- | ®opma npen- Cpoxu
Tema wnm 3aganue TEKyIen padoTs
TEMBI BO CTaBJICHUS BBINOJ-
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4acoB | pe3yJIbTaToOB HEHUS
(Henmemnm)
1 Z-nipeoOpa3oBaHUE CUTHAJIOB M €ro CBOWCTBa. | 2,8 VYCTHBIN OTBET. 2
[Tpumeps! z-npeobpazoBanus. OOpaTHOE z-Tipe- TexcToBblit
oOpazoanue. [Ipumenenus z-npeobpazoBaHusl. JTIOKYMEHT.
2 JuckpetHas cBepTka (koHBomouus). TexHuka | 3 VY CTHBIN OTBET. 2
CBEPTKHU. ABTOKOPPEJISILIMS U €€ BRIUYUCIICHHUE. TexcToBbIit
JTIOKYMEHT.
3 BeiiBner-npeobpazoBanue u BelBieT-GuiabTpa- | 3 VYCTHBIN OTBET. 2
nus. [IporpammupoBanue BeliBiaeT-npeoOpa3oBa- TexcToBbIf
HUH. JIOKYMEHT.
4 Hefitpanuzanus s¢dexra I'u66ca. OcHoBHBIE Be- | 3 VYcTHBIN OTBET. 2
COBBIC (DYHKITHH. TekcToBbIf
JTIOKYMEHT.
Hroro: 11,8 8

B ocBoeHWM AMCHMITIMHBI WHBATWJIAMH M JIMIAMH C OTPAHHMYEHHBIMA BO3MOXHOCTSMU
3I0pOBbsl OOJIBbIIOE 3HAYEHHE HMMEeT WHAMBHIyallbHas Yy4yeOHas paboTa (KOHCYNIbTallUU) —
JIOTIOJTHUTEILHOE Pa3bsICHEHNE YUeOHOTO MaTepHara.

WunuBuyanbHbie KOHCYJIBTAIMU 110 TIpeaMeTy (B ToM uucie yepe3 email, SKype uiu viber)
SIBIISTIOTCSI BOYKHBIM (DaKTOPOM, CITIOCOOCTBYIOIIUM HHIAMBHyaTH3AIMA O0OYUYCHUSI U YCTAHOBJICHUIO
BOCTIMTATEILHOTO KOHTAKTa MEXAY MpEnojaBareieM W O0ydJaronuMCs WHBAIUIAOM WM JIUIIOM C
OTrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI.

8. Ilepeuenb NHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX MIPH OCYIIECTBJIEHUH 00-
pa30BaTeIbHOIO NMpouecca no AUCHUIIHHE (MOAYJII0)

8.1. Ilepeuenb HHGOPMAIMOHHBIX TEXHOJIOT U

I/IH(bOpMaHI/IOHHI)IG O6paSOBaTCJ'H)HI)Ie TEXHOJIOTHU BO3HHUKAIOT IPHU UCIIOJIB30BaAHUHU CPCACTB
WH(OPMAaIMOHHO-BBIUNCIUTENLHON TeXHUKU. OOpa3oBaTenbHyI0 Cpedy, B KOTOPOW OCYIIECTBIS-
10TCsl 00pa3oBareabHble HHGOPMAIIMOHHBIE TEXHOJIOTHH, OMPEIESIOT paboTaIINe ¢ HEM KOMIIO-
HEHTBI:

— TeXHUYecKast (BUJI UCTIOIb3YEMbBIX KOMITBIOTEPHOIN TEXHUKHU U CPEACTB CBSI3N);

— MPOrpaMMHO-TEXHUYECKas (IPOrpaMMHBIE CPECTBA MOMIEPKKHU pean3yeMoil TEXHOJIO-
UM 00y4eHMUs);

— OpPraHU3aIMOHHO-METOANYeCKas (MHCTPYKLIUU yYalluMCs U TpernojaBaTesiM, OpraHu3a-
1Ms yaeOHOTro Tmporiiecca).

[Ton oO6pazoBaTeNbHBIMU TEXHOJOTHSIMH B BBICIIEH MIKOJIE TOHUMAETCSI CUCTEMa HAYYHBIX U
WH)KEHEPHBIX 3HAHUH, a TaK)Ke METOJIOB M CPEJCTB, KOTOPHIE MCIIOIB3YIOTCS ISl CO3/IaHus, cOopa,
nepenavn, XpaHeHuss 1 00paboTku uH(oOpMauK B IPeIMETHOM 001acTH BhICIICH MIKOJIbl. DopMu-
pyercs npsmMasi 3aBUCUMOCTh MEXAY 3(PPEKTUBHOCTHIO BBIINOJIHEHUS YYEOHBIX IPOrpaMM U CTere-
HBIO UHTETPAIMHN B HUX COOTBETCTBYIOIUX UH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOIOTHIA.

Nudopmanmonnas oOpa3oBaTenbHasi cpena MpeacTaBisieT coO0i MHPOPMAIMOHHYIO CH-
cTeMy, OOBEIMHSIONIYIO TOCPEACTBOM CETEBBIX TEXHOJIOTHA, MPOTPAMMHBIE U TEXHUYECKHE CPEJl-
CTBa, OPTraHU3AINMOHHOE, METOJMYECKOE U MaTEMaTHIECKOe 0OecTIedeHNE, IPEHA3HAYCHHOE JIJIS TI0-
BBIIIEHUS 3P PEKTUBHOCTU U JOCTYIMHOCTH 00Pa30BaTeILHOTO MPOIEcCca MOATOTOBKHY CIIEIIUATICTOB.

XapakTepHOo# 4epToil 00pa30BaTEIBLHOMN CPENIbI SBISIETCS BO3MOKHOCTh CTYJICHTOB U TIPETO-
naBaTeliell o0pamaThCcsl K CTPYKTYPUPOBAHHBIM Yy4eOHO-METOAMYECKUM MaTepuagaMm, 00yJaromum
MYJBTUMEAUMHBIM KOMITJIEKCAM BCETO YHMBEpPCUTETA B JII000€ BpeMs U B JII000I TOUKe MpoCTpaH-
ctBa. [ToMuMo moCcTynmHOCTH yueOHOTO MaTepuaia, He0OX0IMMO 00eCTIeYuTh 00ydaeMOMY BO3MOXK-
HOCTh CBSI3M C IIPETIoJIaBaTeieM, TOJyYeHHe KOHCYIbTAIlMK B OH-JIalH Wik odd-naiiH pexxnmax, a
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TAKXKC BO3MOKHOCTD ITOJYYCHUA HHHHBHHyaﬂBHOﬁ «HaBUranuu» B OCBOCHUHA TOI'O0 UJIK UHOTO IIPC-
meta. CTyIeHTHI OyyT CTPEMHUTHCS K THOKOMY pPEKUMY 00yYSHHS, MOIYJILHBIM IIPOTPaMMaM ¢ MHO-
TOYMUCICHHBIMU NMOCTYIUICHUSAMU U OTUUCIICHUAMU, KOTOPHIC MTO3BOJIAT HAKAIIMBATH 3a4CTHLIC SO~
HUIIBI, CBOOOIHO MEPEBOAUTHCS U3 OJHOTO By3a B IPYTOM C Y4ETOM MPEIBIIYIIETO OIbITA, 3HAHUHA U
HAaBBbIKOB. Ho-npemHeMy Ba)XXHOU AJI1 CTYACHTOB OCTAHCTCA BO3SMOXXHOCTD JIMYHOI'O pa3BUTHUSA U IIPO-
(eCcCHOHATIPHOTO POCTA; MPOrPAaMMBbI ITOJIYUYEHHS CTETICHH M KOPOTKHE KypChl, BO3MOXKHO, OyIyT
MOJIb30BAThCSl OAMHAKOBBIM CIIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B MporpaMmax Hpodeccuo-
HAJILHOTO OOYUYCHHSI U aCIUPAHTCKUX MTPOrpaMMax.

WNudopmanroHHble TEXHOJIOTUU MOTYT OBITh MCIIOJIb30BaHbI IPU OOYYEHHH CTYICHTOB HE-
CKOJILKMMH crioco0amu. B camMoM nipocToMm ciiydae peanbHbIi y4eOHBIN TPOIIece UAET M0 OOBIYHBIM
TCXHOJIOTUSAM, a I/IH(bOpMaI_II/IOHHBIC TCXHOJIOTUU HNPUMCHAIOTCA JIMIIb IS ITPOMEKYTOYHOI'O KOH-
TPOJISE 3HAHUH CTYIIEHTOB B BHJE TECTHPOBAHMSA. JTOT MOJXOJ K OpraHM3anuu o0pa30BaTeIbHOTO
nmponecca npeacTaBIsACTCAa O4YCHb IICPCIICKTUBHBIM BBUAY TOT'O, UTO IMPH €T0 JOCTATOYHO HIMPOKOM
UCIIOJIb30BaHUH YHHBEPCUTET MOXKET MOJTYYHTh CEPhE3HYI0 SKOHOMHIO CPEJICTB M3-3a 00Jiee HU3KOU
CTOUMOCTH HNPOBCACHUSA CETCBOI'O KOMIIBIOTCPHOI'O TCCTUPOBAHUSA 11O CPABHCHUIO C AYAUTOPHBIM.

[TpumeneHne 00pazoBaTeIbHBIX HHPOPMAIMOHHBIX PECYPCOB B KAUECTBE JIONIOJTHEHHUS K TPa-
JTUIIMOHHOMY Y4eOHOMY TPOIIECCY MMEeT OOIBIIOe 3HAUYSHHE B TEX CIyJasx, KOTa Ha KaYeCTBEHHOE
ycBOEHHE 00beMa yuebHoro marepuana, npeaycmorpenHoro 'OC, He XxBaTaeT ayJUTOPHBIX 3aHATHIMA
o yueOnomy rany. Kpome toro, Takast popma opranuzanuu yueOHOTO Mpoliecca OueHb BaKHA MPU
HEOJIMHAKOBOM HAYaJIbHOM IMOJATOTOBKE 00YYaOIIHXCS.

CrnemyeTr 0COOEHHO MOMYEPKHYTh, YTO MIPH TAKOM ITOJXO0/€ KpaiHe BaKHO 00ECIICYUTh MH-
TEHCHBHBII KOHTPOJIb CTEIICHH YCBOCHHS MaTepHuasia. Kak mpaBuiio, o KaxI0i TeMe MpeaycMOT-
peHo GoutbiIoe Mo 00beMy KOHTPOJIBHOE 33JaHUE HITH KOHTPOJILHOE TECTUPOBAHHE.

Takum 00pa3oM, HAKOIJICHHBIH OIBIT MPUMEHEHUSI MH(OPMAIIMOHHBIX M JAMCTAHIIMOHHBIX
TEXHOJIOTUH B y‘I€6HOM Mponecce B pa3jiIMYHbIX BapHaHTax MMO3BOJJIACT T'OBOPUTH 00 OIMPCACIICHHBIX
IpEeuMyIIeCTBaxX MOJI00OHBIX (OPM OpraHU3aIUN YUEOHOTO MpoIecca:

— CTAaHOBUTCSI BO3MOXKHOU MMPUHOUIIHAJIBHO HOBAas OpraHu3alusa CaMOCTOSTEILHOU pa6OTI)I
CTY/ICHTOB;

— BO3pacTaeT MHTEHCHUBHOCTH y4eOHOTO MpOoIecca;

— Y CTYZIEHTOB TOSBIISIETCSI JOMIOTHUTEbHAS MOTHUBAIUS K MIO3HABATEILHON IATEILHOCTH;

— JIOCTYITHOCTh YY€OHBIX MaTCPUAIOB B JTF000E BPEMS;

— BO3MOKHOCTh CAMOKOHTPOJISI CTENIEHU YCBOSHHS MaTepuaia Mo KakJI0il TeMe HeorpaHu-
YEHHOE KOJIMYECTBO pa3s.

8.2. [lepeueHnb HEOOXOIMMOI0 MPOTPAMMHOI0 odecreYeHust

1. Onepanonnas cuctema MS Windows (© Microsoft Corporation).

2. UnrerpupoBannoe opucuoe npuioxenre MS Office (© Microsoft Corporation).

3. [IporpammHoOe obecrieueHue AJisi OpraHu3aliy yrpaBiasieMoro u 6€30macHoro J10CTyma B
WNHurepHer.

Ne norosopa [TepedeHp JIMIIEH3MOHHOTO MPOTPAMMHOTI0 00eCIeUeHHsI
Hor. Ne77-AD2®/223-d3/2017 | [Toanucka Ha 2017-2018 y4eOHbIi TO1 Ha TporpaMMHOE 0Oec-
or 03.11.2017 neyeHne B paMKax IporpamMmbl  koMmaHuu — Microsoft

“Enrollment for Education Solutions” ayi1 KOMIBIOTEPOB U Cep-
BepoB Ky0aHCKOTO TOCy1apcTBEHHOTO YHUBEPCUTETA U €ro (u-
JINAJIOB:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecrieuenue 11t 0e3omacHoi paboThl Ha KOMIbIOTepe — (haIOBbIN aHTH-
BUPYC, IOYTOBBIN aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.
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Ne norosopa [lepeyeHp TMIIEH3HOHHOTO MPOTPAMMHOT0 00eCeYeHUs
Konrpakt Ne69-AD®D/223-03 | KoMmIieKT aHTUBHPYCHOTO MPOrpaMMHOTO obecriedeHus (mpo-
ot 11.09.2017 JUICHUE TIPAB TOJb30BaHMS):

AHTHBHpYCHAs 3a1UTa GU3NIECKUX pabOUnX CTaHIUI U cepBe-
pOB:

Kaspersky Endpoint Security anst 6usneca — CranaaptHbiii RuUs-
sian Edition. 1500-2499 Node 1 year Educational Renewal Li-
cense

AHTHBHpYCHAs 3alllUTa BUPTYalIbHBIX cepBepoB: Kaspersky Se-
curity mnst BUpTyanbHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3amuTa moyToBOro cepsepa ot crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3aIliTa BUPTyalbHbIX pabounx cranuuii (VDI):
Kaspersky Security mns BupTyanbHbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema xomnbrorepHoid matematuku MATHCAD ¢ HeoOXoauMbpIMU ITaKETaMH pacIliy-
penuii (© Parametric Technology Corporation).

6. Cucrema xommnbiorepHoii marematuku MATLAB + SIMULINK ¢ HeoOXoaumbIMu
tysnbokcamu (© The MathWorks).

Ne norosopa \ IlepeueHsp JIMIIEH3MOHHOTO IPOrPAMMHOI0 00eCeYeHus
Kontpaktr Nell15-OAD®/2013 | [Ipoanenue mporpaMMHON MOJAEPKKU U MPUOOPETEHUE MpaB
ot 05.08.2013 110JIb30BAHUS TPUKJIAIHBIM IPOrPAMMHBIM O00€CIIeUeHUEM

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot | [IpenocraBienne OecCpOUHBIX IpPaB MOJIb30BAaHUS MPOTPAMM-
29.07.2014 HBIM OOECTieueHHEeM, BO3MOKHOCTh 3arpy3Ku JHUIICH3UOHHOTO
IIpOrpaMMHOro obecnieueHus uepe3 HTepHer:

Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox

Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox

DSP System Toolbox

Communications System Toolbox

Financial Toolbox

Econometrics Toolbox

8.3. [lepeuensb HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

1. DnexTponHas 6ubnuoreunas cuctema eLIBRARY.RU:
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http://www.elibrary.ru

2. Undopmanmonnas cucrema «EqHOE OKHO JO0CTyIa K 00pa30BaTEIbHBIM PECYPCaM»:
http://window.edu.ru/window

3. PyOpukoH — KpyImHEHIINH SHIIUKIIONEANYecKui pecypc MuTepHera:
http://www.rubricon.com/

4. AHHOTHPOBAHHBIN TeMaTHYeCcKui kartanor MHTepHEeT pecypcoB 1o pusuke:
http://www.college.ru/

5. Karanor Hay4HbIX pecypcoB:
http://wwwe.scintific.narod.ru/literature.htm

6. bonpimas HayuyHas OubnaroTeKa:

http://www.sci-lib.com/

7. EcTecTBeHHO-Hay4HBIH 00pa3oBaTeIbHbBIN OPTAT:
http://www.en.edu.ru/catalogue/

8. Texnuyeckas OubnMoTeKa:

http://techlibrary.ru/

9. ®uznyeckas SHIUKIONEANS:

http://www.femto.com.ua/articles/

10. Axanemuk — CiioBapy W SHIUKIONEANH Ha AKaJeMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nst/enc_physics/150/Atomuas_du3uka/

11. Bukuneaus — cB0OO HAS SHIIMKIIONIETUS.
http://ru.wikipedia.org/wiki/

12. ®usnueckas SHIUKIIONSTUS

http://www.femto.com.ua/articles/

9. MatepuaibHO-TEXHHYeCKas 0a3a, He00XoauMasi /151 OCylIeCTBJICHUs 00pa3oBaTe/ib-
HOT'0 Tpo1ecca no AUCHUIINHE (MO1YJIIO)

Ycenemnas peanuzanus npenofaBanus guctuininHbl «L{ugpoBas o0paboTka cHUTHAIOBY
npearnonaraeT Haluyie MUHUMAJIbHO HEOOXOJUMOTo AJIs peajau3aluy OakalaBpCKON MporpamMmbl
NepeyHsl MaTepUaIbHO-TEXHUYECKOTO 00ECTICUeHUS:

— JIGKIIMOHHBIE ayIUTOPHH (000py10OBaHHBIE BUJICONPOEKLIMOHHBIM 000pyI0BaHUEM ISl ITpe-
3€HTallui, CPEJCTBAaMH 3BYKOBOCIIPOU3BEACHUS, IKPAaHOM, U UMEIoIKe Bbixoa B IHTepHeT);

— KOMIIBIOTEPHBIE KJIACCHI ISl IPOBEACHUS TPAKTUUECKUX 3aHATUM;

— JUCIUIEWHBIN KJlacC ¢ MEpPCOHAIbHBIMU KOMIIBIOTEpAMU JUIsl IPOBEIEHUS J1a00paTOPHBIX
IPYNIOBBIX 3aHATUH;

— IIpOrpaMMbl OHJIAHHOBOT'O KOHTPOJISl 3HaHUH CTYAEHTOB (B TOM YHCII€ IPOrpaMMHOe oOec-
neyeHne JUCTAaHIIMOHHOTO O0y4YeHus);

— HaJIM4ue HeoOXOMMOTrO JINLIEH3UOHHOTO TPOrpaMMHOro obecriedeHus (onepauoHHas CH-
crema MS Windows; unrerpupoBannoe oducHoe npunoxenne MS Office; cictemMa KOMIbIOTEPHOI
matematuku MATHCAD c¢ nakeramu pacmMpeHuil; cucreMa KOMIBbIOTEPHOM MaTeMaTUKU
MATLAB + SIMULINK ¢ He0oO0X0AUMBIMH TYJIOOKCaMH).

[Ipu ucnonp30BaHUU INEKTPOHHBIX U3JAaHUI BY3 JIOJKEH 00€CIeUUTh KaX/10ro o0ydarole-
rocsi BO BpeMsi CaMOCTOSATENbHOM MOATOTOBKY Pab0OYMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXOJI0M
B IHTEpHET B COOTBETCTBUH C 00bEMOM M3yYaeMBbIX JUCLHUILIHMH.

No Bux paGor MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTUTHHBI
n/m P (MOJlyINsT) ¥ OCHAIIEHHOCTH
1 JlexunoHHBIC 3aHATUS | JIGKIIMOHHAS ayTUTOPHSI, OCHANIIEHHAS MPE3CHTAIIMOHHON TeX-

HUKOU (TIPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOLIUM IporpamMmHbIM obecnieuenueM (I10), a taxxe no-
CTaTOYHBIM KOJIMYECTBOM IOCamo4YHBIX MecT Ne 206¢
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http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://ru.wikipedia.org/wiki/
http://www.femto.com.ua/articles/

2 [IpakTrueckue AynuTopusl OCHAIllEHHAsi TPEMsI MEJIOBBIMHU HJIM MapKEepHBIMU
3aHATUS JIOCKaMH, TPE3CHTAIIMOHHONW TEXHUKOW (IIPOEKTOp, JKpaH,
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM IMPOTPAMMHBIM
obecrieuenueM (I10), a Takke JOCTATOYHBIM KOJUYECTBOM I10-
canouHbIx MecT: Ne 206¢
3 JlabopaTopHbie JlabopaTopus, YKOMIIEKTOBaHHAs CIIELUATU3UPOBAHHON Me-
3aHATUS OCJIbI0 U TEXHUYECKUMHU CPEJICTBAMU OOYUCHHUSI U pabOTHI: TIpe-
3€HTALIMOHHON TeXHUKOH (ITPOEKTOP, IKPaH, KOMIIbIOTEP/HOYT-
OyK) M COOTBETCTBYIOIIUM IPOTPAMMHBIM 00OecredeHUuEM
(ITO), a Tak»xke TOCTATOUHBIM KOJIMYECTBOM MOCATOYHBIX MECT:
Ne 205¢
4 Kypcosoe KoMmHats! AJ1s BBINOTHEHHS KYPCOBBIX padoT:
MIPOECKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢c U”TuCC mar.; 311 (PT, SuH, P®); 132¢
(D)
3) I'pynmoBsie Aynutopuu:
(MHAMBUAYATbHBIC) 206¢, 205¢
KOHCYJIbTAIIUU
6 Tekyumuii KOHTPOJIb, Aynuropuu:
IPOMEKYTOUHAS 206¢, 205c¢
aTTecTaIus
7 CamocrosTenbHas KaOuner nns camocToaTenbHOW pabOThl, OCHAIIEHHbIN KOMIIb-
pabora IOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOYEHHUS K CETU
«HTepHeT», MPOrpaMMOi SKPAHHOTO YBEIHUYECHHUS U olecrie-
YEHHBIN IOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIIOHHO-00pa30Ba-
TEJIBHYIO CPEely YHUBEPCHUTETA:
208c, 204c

«MyJabTHMEIUITHBIN KJIACC CNIENHATBHBIX JUCHMILIAE» ayl. 205C

JlabopaTropHble 3aHATHUS
M0 JMCUHHUIIHHE:

«udposas 06paboTKa CUTHAIOBY TOPUHU:

O6opynoBaHre U TNPOrpaMMHO-TEXHUYE-

CKO€ OCHallleHHe yyeOHO-Hay4yHO# jabopa- Koz
BO

IlepconanbHble  IIEeKTPOHHO-BBIYHCIH-

TeJIbHbIe MAIIIMHBI: 12

CPU c gacrotoii 6omee 2,4 I'T, LCD

Mathcad Cpena Bu3yaabHOTO MpPOrpaMMHU- 12

pOBaHHMs, CeTeBast BEPCHsI

Matlab Cpena BusyanpHOro mporpamMmmupo- 12

BaHMs, CETeBast BEPCHsI

Microsoft Office 2003, 2007, 2013 12

Eset Endpoint Security AwunTHBHpYCHas 12

nporpamma

Windows XP, 7, 8.1 OnepanuoHHasi cu- 12

creMa

CoenmHUTEIBHBIE MOTYIH, ITHYPHI, Kabenmn | ~

IpoexTop SANYO PLC SW20A 1

ITapra (paGouwuii cron) 16

JKpaH npoekuuoHHbIH 153x140 1
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