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1. Heau u 3212494 M3YyYEeHHUST TUCHUIIMHBI (MOTYJIs1)
1.1. lleanb ocBOEHUS TUCITUILTHHBI

Lenpro mpenogaBanust qucuuiuinHbl «L{udpoas 0OpaboTka cUrHAIOBY SIBISiETCS oOecrie-
yeHne 0a30BOM MOATOTOBKH CTYACHTOB B 00JACTH METOJIOB, AJITOPUTMOB U CPEJICTB MUPPOBOI 00-
pabOTKH CHTHAJIOB B PAUOIICKTPOHUKE, TEXHUKE CBSI3U U CMEXHBIX oOnactsax. [Ipu aTom ocoboe
BHUMaHUE YIETSAETCS N3YYCHUIO MATEMAaTUYECKOTO armapara i OCHOB Teopuu 1uppoBoii 00padoT-
KA CHUTHAJIOB, METOJIOB MPOCKTUPOBAHMS AJITOPUTMOB IIM(PPOBOK 0OpabOTKHM CHTHAJIOB M pacyera
1U(POBBIX (PUIBTPOB C UCTIOIH30BAHUEM COBPEMEHHBIX CPEJICTB BEIYUCIUTEILHON TEXHUKH.

1.2. 3agauyu qUCIHUILINHDI

K ocHOBHBIM 3amauaM ocBoeHUs AucuUIUMHBL «[ludpoBas 00paboTKa CUTHAIOBY MPEKIC
BCET0 OTHOCHUTCS:

— U3y4YeHHe OCHOB (yHIaMEHTAIbHOIN Teopuu U(poBoil 00pabOTKM CUTHAJIOB B YacTH Oa-
30BBIX METOJIOB U aJITOPUTMOB ITU(POBOH 00pabOTKM CUTHAIIOB, HHBAPUAHTHBIX OTHOCUTEIHHO (U-
3MYECKON MPHUPOJIbI CHTHANIA, U BKJIFOYAIONIMX B ceOs: MareMaTHYECKOe OINMUCaHHEe (MaTeMaTh4de-
CKHE MOJICIIN) JTUHEHHBIX JUCKPETHBIX CUCTEM W TUCKPETHBIX CUTHAJIOB, BKJIIOYAs AUCKPETHOE U
osicTpoe npeobpazoBanue Dypbe;

— U3y4eHUE OCHOBHBIX 3TAIIOB MPOSKTUPOBAHUS ITU(DPOBHIX (PHIBTPOB;

— U3y4YCHHE METOJIOB CHHTE3a M aHau3a MU(POBBIX GUIBTPOB U UX MATEMATUYECKOTO OITH-
CaHUSs B BUJC CTPYKTYD;

— U3y4YEHHE COBPEMEHHBIX CPEACTB KOMITBIOTEPHOTO MOCIUPOBAHHS 0a30BBIX METOIOB U
AITOPUTMOB MIUPPOBOI 00PaOOTKH CUTHAJIOB.

1.3. MecTo AucuMILINHBI (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHOIl MPOrpaMMbl

Jucuumuimaa b1.B.01 «udpoBas oOpaboTka CUrHaiOB» BXOJIUT B BApHATHBHYIO YaCTh
b1.B 6r0ka 1. Aucrunuaet (Moaysu) b1 ygebnoro miaHa.

JIMcuMIUIMHA JIOTUYECKU U COAEPKATEIbHO-METOANUYECKN CBA3aHa C JUCLMILUIMHAMU MOJY-
neit «Matematukay, «Oomas pusukay, «Oo6muit pusndeckuit npakTukym». [{st ocBoeHus: JaHHOM
JUMCLUITIIMHBI HEOOXOAUMO BJIQJIETh METOJJAMHU MaTEMaTUYECKOr0 aHaIN3a, aHAJIMTUYECKON TeoMeT-
puu, JUHEHHOW anredpbl, pelieHueM anredpandyeckux, AUPQPEpeHIranbHbIX U HWHTErpalbHbBIX
ypaBHEHMI; Teopuu (QyHKIMIA KOMILJIEKCHOTO MEPEMEHHOT0, TEOPUU BEPOATHOCTEH U MaTeMaTuyie-
CKOHM CTaTUCTUKH; 3HATh OCHOBHBIE (PU3MUECKHE 3aKOHBI; YMETh MPUMEHSATh MaTeMaTHUYECKUE Me-
TOJIbI M (PU3UYECKUE 3aKOHBI JUISl PEILICHHUs TPAKTUYECKUX 3a/1a4.

B pesynbrare m3ydeHHs] HACTOSIIEH NUCHUIUIMHBI CTYJAEHTHI JOJDKHBI MOJIYYUTh 3HAHMS,
UMEIOIME HE TOJBKO CaMOCTOSTENIbHOE 3HaueHHe, HO U obecnednBaroniye 0a30ByI0 MOJATOTOBKY
JUIsL YCBOEHUS JUCHUIUIMH 0a30BOMl M BapuaTMBHOW yacTei Onoka 1 «/lucrunmunsl (Momynn)»
yueOHOro IJaHa.

1.4. TlepevyeHb NMJIAHUPYEMBIX pe3yJbTATOB 00y4eHHs MO AUCHMILIMHE (MOAYJI0), CO-
OTHECCHHBIX C IINIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUSA 06pa3OBaTean0ﬁ MporpaMmabl

N3yuenne nanHOW y4eOHOU TUCIUIIIMHBI HAMPaBIEHO HA (pOpMUpOBaHUE y 00YyUAIOIMIUXCS
cnenyromux komnerennuid: OIK-5, TTK-2.

No Wnnexe | Conepxanue B pesynbrare u3ydeHus: yueOHON AUCHUIUINHBI
n_n KOMIIE- | KOMIIETCHIIUU o0yyJaroImuecst 10 KHbI
" | TeHmM | (wiM e€ 4acTy) 3HATh ‘ YMeETh BJIaJleTh

3



OIIK-5 | ctocoGHOCTRIO HUC- | — METOIBI MaTe- | — OOBSICHIATH Ma- | — HaBBIKAMU
10JIb30BATh OCHOBHBIE | MATUUECKOTO TEMaTUYECKOE COCTaBJICHUS
npueMbl 0OpabOTKM U | ONUCAHUSA  JIM- | OIMCAHUE JIMHEH- | MaTeMaThye-
IIPEJCTABICHUSI DIKC- | HEMHBIX  JMC- | HBIX JUCKPETHBIX | CKMX MoOAeei
HEePUMEHTAIbHBIX KPETHBIX CH- | CUCTEM B BHJE | JIMHEHHBIX
JTAaHHBIX CTEM; AJITOPUTMOB; JUCKPETHBIX

- OCHOBHBIE | — BBINOJIHATh | CUCTEM M AMC-
9Tanbl MPOEKTU- | KOMIIBIOTEPHOE KpPETHBIX CHUT-
poBaHus  LU(- | MOAEIMPOBAHUE | HAJIOB;
POBBIX  (pUJIb- | IMHEWHBIX  JHC- | —  HABBIKAMHU
TpPOB; KPETHBIX CHUCTEM | KOMIIBIOTEP-
— OCHOBHBIE M€- | HA OCHOBE UX Ma- | HOTO MOJENH-
TOJbl CHHTE3a U | TEMATUYECKOIO poBaHus  Ju-
aHaamnz3a Yya- | OIIMCaHUs; HEUHBIX JHC-
CTOTHO- — 3ajaBaTh Tpe- | KPETHBIX CH-
n30uparenpHBIX | OOBaHUS K Ya- | CTEM;
UG POBBIX CTOTHBIM  Xapak-
(GUIBTPOB; TEPUCTHKAM LHUQ-
— METOJBl MaTe- | pOBBIX (PUIBTPOB;
MaTHYECKOTO - BBIUUCIIATh
ONnMCcaHus LUQ- | TUCKPETHOE TIpe-
poBBIX  (uib- | oOpa3oBaHHE
TpoB B BHue | Dypse auckper-
CTPYKTYPBI; HOIO CHUTHaja cC

IOMOIIbIO ~ aJIr'O-

PUTMOB OBICTPOTO

npeoOpa3oBaHUs

®dypbe cpencraa-

MU  KOMIIBIOTEP-

HOTO  MOJENINpPO-

BaHUSL.

[1K-2 CIIOCOOHOCTBIO peajiu- | — MEeTOJ Mare- | — OOOCHOBBIBAaTh | —  HaBBIKAMH
30BBIBATh MPOrpaMMBbl | MATHYECKOTO BBIOOp THMA LU(- | KOMIIBIOTEP-
SKCIIEPUMEHTAJbHBIX | OMKCAHUS JHC- | pOBOrO (HIbTpa, | HOTO  MPOEK-
UCCIIEIOBaHNM, BKJIIO- | KDETHBIX CUTHA- | C KOHEYHOW WM | THPOBAHMUS
qasg BBIOOpP TEXHHUYE- | JIOB C MOMOLIbIO | OECKOHEUHOU UG POBBIX
CKHX CPEICTB U 00pa- | IUCKPETHOTO UMITYJIbCHOM  Xa- | (pUIbTpOB;
O0TKY pe3y/bTaToB npeoOpa3oBaHus | paKTEPUCTUKON; | —  HaBBIKAMHU

®dypbe; — CHHTE3UpOBaTh | KOMIIbIOTEP-
— ITOPUTM | IUPPOBOH HOTO  BBIYMC-
ObICTpOrO Tmpe- | WIbTp U aHaNuU- | JIGHU  JAMC-
o0pa3oBaHUs 3UpOBaTh €ro Xa- | KpeTHOro Ipe-
dypbe; PaKTEepPUCTUKH oOpa3oBaHMs
— MIPUHLMIIBI | CPEACTBAMU KOM- | @Pyppe Ha oOcC-

OIICHKK IIYMOB

MBIOTEPHOTO  MO-

HOBE OBICTpO-

KBaHTOBAHUS B | JICTTUPOBAHMS; ro mpeobpaso-
U (POBBIX — o0ocHoBBIBaTh | BaHus Dypee.
¢bunbTpax C | BBIOOD CTPYKTYpHI
¢ukcupoBaHHON | LIU(PPOBOTO
TOUYKOH. ¢bunbTpa;

- BBITIOJTHATH

KOMIIBIOTEPHOE




MOACIINPOBAHUC

CTPYKTYpbI 1U-
poBoro (hUIBTpa

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

OO6mast Tpym0€MKOCTh TUCIUIUIMHEBI cOCTaBisieT 2 3ad. ed. (/2 wdaca), Ux pacmpenene-
HUE T10 BUJaM paboT mpeacTaBiieHo 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) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHCJI€: 11,8 11,8

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

Brmmonmaenne WHAWBUAYAJIbHBIX 3a)IaHI/II\/'I (HOI[FOTOBK&
COOOIIeHUH, Tpe3eHTaluil)

Pedepar — - - — —
IToaroToBKa K TEKyleMy KOHTPOJIIIO 6,8 6,8 - - -
KonTpoJn:
[TonroroBka K SK3aMeHY
O01as Tpy10eMKOCTh yac. 72 72 — — —
B TOM YHCJIle KOHTAKTHAsl 60.2 60.2
pabora
3ad4. ell. 2 2

KonraktHas paGoTta mpu npoBeaeHUH Y4eOHbIX 3aHATHH 1o aucuuminHe «L{udposas odpa-
00TKa CUTHAJIOB) BKJIIOYAET B ceOsl: 3aHATHS JIEKIIMOHHOTO THIMAa, Ja0opaTopHble paboThl, 3aHATUS
CEMHHApPCKOr0 THMa (IPAaKTHUYECKHUE 3aHATHs), TPYIIOBBIE W WHIMBHIYaJbHBIE KOHCYJbTAllUU;
IPOMEXKYTOUYHAs aTTecTalus B YCTHOHN Gopme.

2.2. CTpyKTYpa AMCUUTIMHBI

Pacrnipesienenne BUioB yueOHOM pabOThI i UX TPYIOEMKOCTH IO Pa3zeiaM JUCIHILIIHHBL.
Pa3zzespl (TeMbl) TUCHUIUTMHBI, H3y4aeMbie B4 cemecTpe (ounas ¢popma):
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KosinuecTBo 4acoB
Ne HaumenoBanue pa3zaenos (TeM) AymuTopras ngfpte;f '
/i Bcero  pabota KCP
paborta
J [13 |JIP CPC
1 CurHaJipl 1 JUHEHHbBIE CUCTEMBI 10 4 4 — 2
2 JlMckpeTH3anus 1 IMCKpPETHBIE peodpa- 30 8 16 5 4
30BaHMsI CUTHAJIOB
3 @uibTpanysi OJHOMEPHBIX CUTHAJIOB 6 4 — — 2
4 YacToTHbIi aHam3 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

HEIHBIE CUCTEMBI |[KPETHBIC ¥ IU(POBBIE CUTHAIIBI.

Mertponorusi curtanoB. JIuHeitHoe, HOpMHUpPO-
BaHHOE, METPUYECKOE M THIbOEPTOBO IMpO-
CTpaHCTBa CUTHAJIOB.

dypbe-mipeoOpa3oBaHNe CUTHAIOB U €r0 CBOM-
ctBa. O606mmenHbIi psag Oypoe. ddext ['16-
o6ca. [IpeobpaszoBanue cBeptku. Koppensimon-
HBIE U CHIEKTPAIbHBIE COOTHOIIIEHHSI.
JluHamMuueckoe U CHEKTPaJbHOE IpeJicTaBIie-
HUE CUTHaJoB. MOIIHOCTh M 3HEPrUsl CUTHa-
JIOB. DHEPreTU4ecKHe CIeKTpbl CUrHasIoB. Ma-
TEMAaTUYECKOE ONHCaHHE IIYMOB U MOMeX. Xa-
PaKTEPUCTHKH ITOMEX.

JIvHeiiHbIe M MHBapUAHTHBIE K CIIBUTY CHCTEMBI
npeoOpa3oBaHusl CUTHAIOB. VIMITyJIbCHBIA OT-
KJIMK U TepefaTounble GyHKImu cucreM. MHTe-
rpain Jroamens. AMIUIMTYIHO-4acTOTHAs U (a-
30-4aCTOTHAsl XapaKTEPUCTUKH CUCTEM.

No HaumMenoBanue ®dopma TeKyIero
Copep:xanue pazzena (TeMbl)

/11 paszzaena (Tembl) KOHTPOJIS

1 Curnanel u  nu-Knaccudukanus curaaiaoB. AHaIOroBbie, Auc-|OTBEThl HA KOHTPOIIb-

HbIE BONPOCHI / BHI-
MOJTHCHUE  MPaKTHYe-
CKHX 3aJlaHui / OTYeT
10 BBINIOJTHCHHBIM JIa-
6opaTopHbIM paboTam

2 Huckperusanus u(3aadyd U NPUHIUIB JUCKPETHU3ALUU CUTHA-
JTUCKpETHbIE Tpe-|noB. PaBHOMepHas auckperuszanus. Croektp
00pa3oBaHMs CHUT-|IUCKPETHOTO CUTHaia. VIHTepHoJISIMOHHBIN
HaJoB pan KorenbnukoBa—lllennona. [luckperusa-
nust ¢ ycpemHeHuem. JMCKpeTw3amusi Crek-
TPOB.

Jluckpernsamnusi Mo KPUTEPHUIO HAUOOJBIIETO
OTKJIOHEHMs. AJIalTUBHAsI JUCKpPETU3AIUS.
KBanTtoBanue curnanon. Jlenumanus u UHTEp-
TOJISIUSL JaHHBIX.

[TpeobpazoBanne dypre. JluckpeTrHoe mpeod-

OTBeThl Ha KOHTPOJb-
HbIE€ BOIIPOCHI / BBI-
MOJTHEHUE  MPaKTHYe-
CKHUX 3a/JlaHuil / OT4eT
M0 BBITTOJTHEHHBIM JIa-
OopaTopHBIM paboTam
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pazoBanune Dypre. beicTpoe mpeobOpazoBaHue
®ypbe. Anroput™m OBICTPOro Mpeodpa3zoBaHus
dypobe.

HenpepbiBHOE U AMCKpETHOE MPeoOpa3oBaHHe
Jlannaca.

Z-tipeobpa3oBanue curHaioB. llpumepsr z-
npeobpazoBanus. CBs3b ¢ IpeoOpa3oBaHUIMU
dypne n  Jlannaca. CaoiicTBa z-
npeoOpazoBaHMs. OTtobpaxeHue z-
npeoOpa3oBanus. AHamuTHuyeckas ¢opma z-
obpazoB. OOpaTHOE z-TIpeoOpa3OBaHHE.
JluckpeTHas cBepTka (KOHBOJIOLUS). YpaBHe-
HUE JTUCKPETHON CBEpTKH. TeXHUKa CBEPTKHU.
ABTOKOppenanus u ee BbluucieHue. [Ipume-
HEHUsI aBTOKOPPESLUOHHON (QYHKIUH.
BeiiBner-npeoOpazoBanue " BeHBIIET-
¢bunpTpanus. IIporpammupoBaHue BelBIET-
peoOpa3oBaHui.

OuibTpauuss  of
HOMEpHBIX CHTHA-
JIOB

O6paboTtka 1uppoBsIx curHanoB. KiroueBbie
oreparuu  1UppoBol 00paboTKM (JIMHEHHas
CBEpTKa, KOppenduus, JuHeWHas wuudponas
¢bunbTpanus, AUCKPETHBIE MPeoOpa3OBaHMUA,
Moaynsuusi curuanon). O0macTu MpUMEHEHUs
1 poBoil 00padOTKH CHTHAJIOB.

Hudpossie ¢unbtpel. HepexkypcuBHble u pe-
KypcuBHBIC (QHUIBTpPHL. VIMITylbCHas peakmus
¢bunbTpoB. Ilepenatounsie GyHKIUU QUITb-
TPOB. YcTONM4MBOCTh (PuUiIbTpoB. YacToTHBIE
xapakTepucTuku QuibTpoB. dazoBas u rpyr-
nosas 3aaepkka. DuipTpanus CiydailHbIX
curHasioB. CTpPYKTypHBIE CXE€Mbl LHU(POBBIX
(GuIbTPOB.

OTBeThl Ha KOHTPOJIb-
HbIE BONPOCHI / BHI-
[OJTHEHHWE  IpaKTHYe-
CKMX 3a/IaHUU

YacToTHBI  aHa-
3 U POBBIX
¢buIbTpPOB

@WIbTPBI CriaakKWBaHHUA. MeToa HauMEHBIINX
kBagparoB. Punetper MHK 1-ro mopsiaka.
WMnynbcHass peakuusi U 4acTOTHAsl XapakTe-
puctuka ¢uibTpa. OnTUMHU3aLUS CriaXkHUBa-
Hus. Ounetpsl MHK 2-ro nopsnka. @uibTpsl
MHK 4-ro nopsinka. PasnoctHbie GuiabTphl u
(GUIBTPBI UHTETPUPOBAHUS.

OuibTpanus CIy4aiHbIX cUrHAIOB. CHEKTpbI
MOIIHOCTH CIIy4alHBIX CUTHAJIOB.
[Ipumenenue BecoBbiXx (yHKIUA. DddexT
I'n66ca u ero mpakTUyecKue MoCaeACTBUS PU
¢unbTpanuu. Helitpanuzauusa ssneHus ['u66-
ca B 4acTOTHOW ob6macTu. OCHOBHBIE BECOBBIE
GbyHKIUY.

HepekypcuBHble yacToTHBIE HU(GPOBBIE (PUITh-
Tpbl. Tunbsl ¢uiabTpoB. MeTonuka pacdyeToB
HI®. UneanbHble yacToTHBIE QUIBTPHL. M-
nynbcHas peakuus ¢uibTpoB. KoHeuHble npu-
OmmkeHus: uaeanbHbIX (GuiabTpoB. Ilpumene-
HHUE BECOBBIX (YHKIWU. [ Tajgkue 4acTOTHBIC

OTBeTbl Ha KOHTPOJb-
HbI€ BOIIPOCHI / BBI-
MOJIHEHUE  TpaKTH4e-
CKHMX 3aJlaHui / OTYeT
M0 BBIMOJTHEHHBIM Ja-
O6opaTopHBIM paboTam
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¢unetpel.  [uddepennupyromme 1udpoBbie
¢GubTpHl. ANIbTEpHATHBHBIE METOJbBI pacdera
HEPEKYpPCUBHBIX LU(POBBIX GUIBTPOB.
Z-nipeoOpa3oBaHME CUTHAJIOB M €ro CBOMCTBA.
IIpumepsr z-npeobpazoBanus. OOpatHoe z-
npe-o0pa3oBaHue. [Ipumenenus z-
npeoOpa3oBaHusl.

PexypcuBnbie nugposbsie ¢mibTpsl. Kackan-
Has u napamiensHas ¢popma PLID. Pazpaborka
peKypcuBHBIX IM(poBBIX  GHIBTPOB. Pe-
KEKTOPHbIE U CEJIEKTOpHble (puiabTphl. bunu-
HeifHoe z-mipeoOpa3oBanue. TUIBI peKypcHB-
HBIX YacTOTHBIX (QuiIbTpoB. HuszkowyacToTHBIH
¢unbetp  bartepyopra.  BbpicokouacTOTHBII
¢unetp barrepyopra. IlomocoBoit duabTp
barrepyopra. ®unbpTpsl YeOblena.

2.3.2. 3aHATHS CEMHUHAPCKOr0 THNA

CornacHo y4eOHOMY IUIaHY CEMUHApCKUe (IPaKTHUYECKHUE) 3aHATHS [0 y4yeOHOM aucuu-
winHe b1.B.01 «{udposas 06paboTka CUTHAIOB» HE IPEAYCMOTPEHHBI.

2.3.3. JlaGopaTopHble 3aHATUS

Ne
Ne Kon-Bo
g |pasnena HanmeHoBaHuMe J1a00paTOPHBIX pabOT 4ACOB
JVCIUATUTAHBI
1 1 MoaenupoBanue TMHEHHBIX cucTeM B cucteMe Mathcad 4
2 2 CnekTpanbHblil aHanmu3 B cucreme Mathcad 4
3 2 QOunpTparys 3alIyMJICHHBIX CUTHAJIOB C UCIIOJIh30BAHNEM OBICT- 4
poro npeobpaszoBanus ypwe B cucteme Mathcad
4 2 [IporpamMmupoBanue BeWBIET-IPeOOpa30OBaHUN B  CUCTEME 4
Mathcad
5 2 BetiBner-¢punbTpanus 3alIyMIIEHHBIX CHTHAJIOB B CHCTEME 4
Mathcad
6 4 [TpoextupoBanue uudposoro BUX-punbrpa metomom Oumu- 6
HeliHoro nmpeobpasoBanus B cucteme Mathcad
7 4 [TpoextupoBanue 1mdpooro KUX-punstpa B cucreme 6
Mathcad
Hroro: 32

2.3.4. MeToanyeckue yKa3aHus K JJa0opaTopHbIM padoTam

JIabopatopHble pabOTHI BBIMOIHSAIOTCS B MYJIBTHMEIUHHOM KJIacce CHEIUAbHBIX TUCITH-
IJTMH B WHXKeHepHO-MaTemaTudeckoi cucteme MATHCAD ¢ ucnonbp3oBaHneM BCTPOCHHBIX B 3TY
CUCTEMY CpPEJICTB MPOrPaMMHUPOBAHUS M TpapUUecKOd BU3yaIHM3allMH PE3YJIbTaTOB YHCICHHBIX
pacyeToB.

[To uToram BBHIMOJTHEHHS Kaxa0H 1a00paTOpHON pabOTHI CTYJEHT COCTaBISET MOJIPOOHBIN
MMACbMEHHBIA OTYET, ONMUPAsICh HAa KOTOPHIN JOJDKEH B Oecelie ¢ MpernoaBaTesieM MpoAeMOHCTPUPO-
BaTh 3HAHHE TEOPETUYECKOTO M IKCIEPUMEHTAIBHOI0 MaTepHuala, oTHocsmerocs k padore. Ilpo-
BEpKa 3HAHWH CTyAEHTa OCHOBaHA Ha KOHTPOJBHBIX BOMPOCAX, MPUBEICHHBIX B OMUCAHUN PAOOTHI
Y JOTIOJIHUTENBHBIX BONPOCAX, KACAIOIUXCS COOTBETCTBYIOIIMX Pa3JeiOB OCHOBHOM JNMCUUILIMHBI
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«udposast 06pabOTKa CUTHATIOBY.

B pesynbrare BbimosHEeHUs! 1a00paTOPHBIX pabOT y CTYACHTOB (POPMHUPYIOTCS U OLICHHMBA-
torcs Tpedyembie @T'OC BO u OOII o nanpasienuto 11.03.01 Paguorexnuka (nmpoduns: Panuo-
TEXHUYECKUE CPEICTBA Mepenayu, mpuemMa u 00padotku curnanon) kommnereHiuu: OIIK-5, ITK-2.

JlaGoparopHasi padora Ne 1.

MopaenupoBaHue JUHEHHBIX cucTeM B cucreme Mathcad.

ens paboThI:

— M3YYHUTh METOJIbI MOJICIIMPOBAHUS JIMHEHHBIX CUCTEM B Mmakere nmporpamm Mathcad,;

— paccyMTaTth W MpPOaHAIM3UPOBATh AMILTUTYIHO-YACTOTHYIO XapakTepucTuky (AUYX) cu-
CTEMBI;

— HalTH OTKIMK (PUIBTPA HA CTYNEHYATHIM CUTHAI — MEPEXOJHYI0 XapaKTePUCTUKY (DUITb-
Tpa;

— HAlTH OTKIUKU (PUIBTpAa HA TAPMOHMYECKHUE CUTHAJIBI B IMOJIOCE MPOMYCKAHUS U IOJIOCE
3a/Iep)KUBaHUS, OIICHUTh N30UpaTeIbHbIC CBOMCTBA (PUITBTPA;

— 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 AITOPUTM YUCIICHHOTO Pacyera;

— COCTABIISICT COOTBETCTBYIOIIYIO IIPOrpaMMy YHCICHHOTO pacueta B cucteme Mathcad;

— OCYILIECTBJISET OTJIAAKY IPOTPaMMBI, UCIIOIB3Ysl TUIOBBIE HAOOpPHI BXOIHBIX JTaHHBIX,
MIPUBEICHHBIE B 33/1aHUU K J1a00paTOpHOIl padoTe;

— MPENOCTaBIsIET 3aBEPIICHHBIN MPOrPaMMHBIN KOA B (hopMaTe KOMITBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) mpemomaBaTeno s MPOBEPKH W OTBEYAET HA BOIIPOCHI MPEIMOAaBaTEIIs
JUTSI TIOJTYYICHHUS 3a4eTa 3 BBITOJIHCHHYIO pa0oTy.

JlaGopaTopHas padora Ne 2.

ChnexrpaiabHblii anaau3 B cucreme Mathcad.

ens paboTsr:

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

— BBITIOJTHHUTH 3aITUCh U CYUTHIBaHME (haiina, comeprKaliero OTCYeThl CUTHAA;

— paccuuTaTh U MPOAHAIM3UPOBATh CHEKTPbl CUTHAJIOB C MOMOIIBIO OBICTPOTO Mpeodpa3zo-
BaHus Oypne (BIID);

— paccuuTaTh M MPOAHAIU3UPOBATH CHEKTPhI HEMEPUOINYECKUX CUTHAJIOB C TIOMOIIBIO Mpe-
obpazoBanust ypre;

— paccuMTaTh U MPOAHAIU3UPOBATh CIIEKTPBI MEPUOJANYECKHX CUTHAIOB C IOMOUIbIO JMC-
KpetHoro psaa dypse;

— HaIucaTh U 0TI IUTh COOTBETCTBYIOIIYIO IIPOrPaMMY YHCIEHHOTO pacyeTa B MHKEHEPHO-
Maremarudeckoi cucteme Mathcad.

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

— ONpeZeNsieT OCHOBHBIE PACUETHBIE COOTHOILIICHHUS;

— pa3pabaTbIBaeT aJrOPUTM YUCIEHHOTO pacyera;

— COCTaBIISIET COOTBETCTBYIOIIYIO IIPOrpaMMy YHCIICHHOTO pacuera B cucteme Mathcad;

— OCYIIECTBJISIET OTJIAIKy IMPOTPaMMBbI, HCIIOJB3Ysl THUIOBBIE HA0OPHI BXOJHBIX JTAHHBIX,
NpUBEJICHHBIE B 33J]aHUU K JJaOOpaTOpHON paboTe;

— MPEJOCTaBISET 3aBEPIIEHHBIM MPOrpaMMHBIN KoJ B ¢opMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢paiin *.xmcd) npenogaBaTento A NPOBEPKH M OTBEYAET HA BOIPOCHI MPEIOIaBaTEs
JUTSI TTOJTYYEHHUS 3a4eTa 3a BBIIIOJIHEHHYIO 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 OTJIAAKy MPOrPaMMbl, HCIOJB3Ys THUIIOBBIE HAO0OPHI BXOJHBIX JTAHHBIX,
MIPUBEICHHBIE B 33/1aHUU K J1a00paTOpHOIl padoTe;

— MPENOCTaBIsIET 3aBEPIICHHBIN MPOrpPaMMHBIN KOA B (hopMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) mpemomaBaTeno Ui MPOBEPKH W OTBEYAET HA BOIPOCHI MPEMOIaBaTEIIs
JUTSL TIOJTYYEHUS 3a4€Ta 3 BHIIIOJTHEHHYIO paldoTy.

JlaGopaTopHas padora Ne 4.

IIporpammupoBanue BeiiBjeT-npeodpazoBanuii B cucreme Mathcad.

Lens paboTsr:

— U3YYUTh METOAMKY MPOrPaMMHON BH3YyaJIM3allusi BEUBJICTOB THUIA «MEKCHUKAHCKas IUIS-
na;

— W3YYUTh HUCIOJIB30BAaHUEC MPSIMOTO BEHBIIET-NPEOOpa3OBaHMsI M TOCTPOCHUS BEHBIIET-
CIIEKTPOTPaMMBI JIJIsI MEAH]IPa;

— BBITIOJTHUTh BEHBIIET-PA3JI0KECHNAE U PEKOHCTPYKIIMEO TUTIOBBIX DJIEMEHTAPHBIX CHTHAJIOB,

— HaMKCaTh U OTJIAJUTh COOTBETCTBYIOIIYIO MPOTPaAMMy YUCIIEHHOTO pacdyeTa B HHKEHEPHO-
Matemarudeckoii cucteme Mathcad.

B mporiecce BEITIOTHEHUS paOOTHI CTYACHT, PYKOBOJICTBYSICh METOUICCKIMH YKa3aHUSIMH K
BBITTOJIHEHUIO TAHHOM paOoThI:

— OIpeieNIsieT OCHOBHBIC PACUCTHBIC COOTHOIIICHHS,

— pa3pabaTbIBaeT aNTOPUTM YUCIEHHOTO pacyera;

— COCTaBJISICT COOTBETCTBYIOIIYIO MPOrpaMMy YHUCICHHOTO pacuera B cucteme Mathcad,

— OCYIIECTBJISIET OTJIAJKy MPOrPaMMbl, HMCIOJb3Ysl THUIOBBIC HA0OPHI BXOJHBIX JTAHHBIX,
MIPUBEJICHHBIC B 33JJaHUU K JJabopaTOpHOI padoTe;

— MPENOCTaBJISIET 3aBEPIICHHBIN MPOrPaMMHBIN KO B (hopMaTe KOMITBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) mpemomaBaTesno st MPOBEPKH W OTBEYACT Ha BOIMPOCHI MPEMOaBaTelIs
JUTSI TIOJTYYEHHUS 3a4eTa 3a BBIIIOJIHEHHYIO paboTy.

JlabopaTopnasi paGora Ne 5.

BeiiBaer-¢puiabTpanus 3alyMJIeHHBIX CUTHAJI0B B cucteMe Mathcad.

[enb paboThI:

— M3YYHTh METOJIB MAaTEMAaTHIECKOTO MOJICTTHPOBAHUS IITYMOB U TIOMEX;

— M3YYUTh METOJIUKY PabOTHI ¢ KOMaH/1aMH BelBieT-peoopa3zoBanuii cucreme Mathcad;

— OCBOUTH METOJHKY HCITOJIb30BaHMS BEHBIIET-TIPEOOpazoBaHmid sl (QUIBTPAIIMN 3allyM-
JICHHBIX CUTHAJIOB;

— HaIMCaTh U OTIAIUTH COOTBETCTBYIONIYIO IIPOTPAMMY YUCIEHHOTO pacyeTa B HH)KEHEPHO-
MaTteMaThueckoi cucreme Mathcad.
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B nporiecce BbinosHeHUs! pabOTHI CTYAEHT, PYKOBOJCTBYACh METOAMYECKUMH YKA3aHUSIMH K
BBITTOJTHEHUIO TAHHOW pabOThI:

— OTIpEJIENIAET OCHOBHBIE PACUCTHBIE COOTHOIICHHS;

— pa3pabaThIBaeT aJITOPUTM YHCICHHOTO PacyueTa;

— COCTaBJISICT COOTBETCTBYIOMIYIO IPOrpaMMy YHCICHHOTO pacuera B cucreme Mathcad;

— OCYIIECTBJISIET OTJAAKY IMPOTPaMMbl, HCIIOJIb3YsI THIIOBbIE HAOOPHI BXOIHBIX JIaHHBIX,
MIPUBE/ICHHBIC B 33/IaHUU K 1a00paTOpHOI padoTe;

— MPEJOCTaBJISIeT 3aBEPIICHHBIA MPOrPAaMMHBIA KO B (pOpMaTe KOMITBIOTEPHOH CHUCTEMBI
Mathcad (¢daiin *.xmcd) mpernomaBaTesnto Ui MPOBEPKHA U OTBEUACT HA BOIPOCHI MPEIIOAaBaTEIIs
JUTS TIOJTYYCHUS 3aUeTa 3a BBIMOJIHEHHYIO Pa0oTy.

JlaGoparopHasi padora Ne 6.

IIpoexTupoBanne uudpposoro BHUX-puabTpa MeTogOM OMJIMHEHHOIO mpe-
oOpa3oBanus B cucreme Mathcad.

Henp paboTsr:

— H3y4eHHUe MeToAa OMIMHEHHOro MpeoOpa3oBaHUs U Pa3IMYHBIX BUAOB aIlIPOKCUMALUU
(GUIbTPOB-NPOTOTHUIIOB;

— u3y4yeHue ocobenHocrell cunreza BUX-buinbTpoB MeTonoM OGuUIMHENHHOrO Mpeodpa3oBa-
HUS B akete nporpamm Mathcad;

— cuHTe3 nepenatouHoil Gpynkuuu mudposoro ¢unbrpa (D) mo aHasoroBomy mpoToTUIY
METOI0M OMJIMHEHHOTO MPeo0pa3oBaHMS;

— Yccrel0BaHue NEPEXOAHON M aMIIUTYIHO-4acTOTHOM (AYX) XapakTepuCTUK CUHTE3UPO-
BaHHOTO (PHIIBTpA.

— HaIucaTh U OTJIaIUTh COOTBETCTBYIOIILYIO IIPOrPaMMYy YUCIIEHHOT'O pacyeTa B MHKEHEPHO-
Maremarudecko cucteme Mathcad.

B npornecce BbinosiHeHUs! pabOThI CTYAEHT, PYKOBOJACTBYSACh METOAMYECKUMH YKa3aHUSIMH K
BBITIOJIHCHUIO JAHHOU PabOTHI:

— OnpezieNsieT OCHOBHBIE PACUETHBIC COOTHOLICHHUS;

— pa3pabaTbIBaeT aIrOPUTM YHCICHHOTO pacyera;

— COCTaBIISICT COOTBETCTBYOLIYIO IPOrpaMMy YMCICHHOTO pacuera B cucreme Mathcad;

— OCYHIECTBJISIET OTJIAJKy IMPOTPaMMBbI, HCIIOJB3Ysl THUIOBBIE HA0OPHI BXOJHBIX JTAHHBIX,
NPUBEJICHHBIE B 33J]aHNUU K JJabOpaTopHOH paboTe;

— NPEJOCTaBISET 3aBEPIIEHHBIM MPOrpaMMHBIN KoJ B (opMaTe KOMIBbIOTEPHOI CHCTEMBI
Mathcad (¢daiin *.xmcd) npernonaBatento i MPOBEPKHA U OTBEYACT HA BOIMPOCHI MPENOAaBaTEls
JUTSL TIOJTYYEHUS 3a4€eTa 32 BBITIOJTHEHHYIO padoTy.

JlaGopaTopHnas padora Ne 7.

IIpoexTupoBanne nudposoro KUX-puiastpa B cucreme Mathcad.

ens paboTsr:

— u3ydeHue ocodoeHnocreil cunreza KUX-¢punptpos B cucreme Mathcad,

— cunre3 KUX-punptpa no anroputMy ycpeaHeHus;

— cunte3 KUX-dunbTpa MeT0oJ0M BECOBBIX (OKOHHBIX) (QYHKIIHI;

— cunre3 KUX-punbrpa METO10M MUHUMAIIBHOTO CPEAHETO KBaJpaTa OUIMOKY;

— MCCIIEJJOBAaHUE XapaKTEPUCTUK CHHTE3UPOBAHHBIX (PUIIBTPOB;

— HaIMCaTh U OTIAIUTH COOTBETCTBYIONIYIO IIPOTPAMMY YUCIEHHOTO pacdeTa B MHXEHEPHO-
Maremarudecko cucteme Mathcad.

B mporiecce BhImoHEHUS pabOTHI CTYICHT, PYKOBOJICTBYSCh METOAMYECKUMHE YKa3aHUSIMH K
BBITTOJIHEHUIO TAaHHOM paOoThI:

— ONpeIeTsieT OCHOBHBIC PACUETHBIE COOTHOIICHHUS;

— pa3pabaTbIBaeT aIrOPUTM YHCICHHOTO pacyera;

— COCTaBIISICT COOTBETCTBYIOIIYIO IIPOrpaMMy YHCICHHOTO pacueta B cucteme Mathcad;

— OCYUIECTBJISIET OTJIAJKy MPOrpaMMbl, MCIOJb3Ysl TUIOBBIE HAOOPHI BXOJHBIX JIAHHBIX,
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NPUBEJICHHBIC B 33J]aHUU K JTaOOpaTOpHOH padoTe;

— TPEIOCTABIISET 3aBEPIICHHBIH MPOTrPaAaMMHBIN KOJ B (popMare KOMITBIOTEPHOU CHCTEMBI
Mathcad (¢daiin *.xmcd) mpernomaBaTesno Ui MPOBEPKH W OTBEYACT HA BOIPOCHI MPEIOIaBaTEIIs
JUTSL TIOJTYYCHUS 3a4eTa 32 BBITIOJIHCHHYIO paldoTy.

00y4YaIIUXCS 10 JUCHUILINHE (MOYJIIO)

2.3.5. [IpuMepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB)

CornacHo y4eOHOMY IUIaHYy KypCOBBIE pPaOOThI (MPOEKTHI) MO JAHHON IWCIMIUIUHE HE
PElyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-METOAMYECKOI0 oOecredeHHsl sl CaMOCTOSITeJIbHOWH PadoThI

Ne Bux CPC [Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTLIAHBI
/1 T10 BBITIOJIHEHUIO CAMOCTOSITEJIbHON pabOThI
1 |IIpopabotka  y4yeOHOroMeToaMYEeCKHE YKa3aHUS 1O OPraHU3alMUd CaMOCTOSTEIHHON pa-
(TEOpEeTHYECKOTO) OOTBI CTYJICHTOB.
Marepuania);
BBITIOJTHEHUE HWHAUBUAY-
ATLHBIX 3aJJaHUN;
pedepar;
MOJrOTOBKA K TEKYILEH
Y IPOMEKYTOUHOM
aTTeCTalluu
2 |[lomroroBka K npakTu-MeTOAMYECKHE yKa3aHHUS 10 OpPraHU3allMd CaMOCTOSTEIHLHOU pa-
YECKUM 3aHSATUSIM OOTBI CTYJICHTOB.
3 |[lomroroBka K BBINOJ-|METOAMYECKHE yKa3aHHUS IO OpPraHU3alMd CAMOCTOSTEIHHON pa-
HEHUIO  JTAOOPATOPHBIX |0OTHI CTYACHTOB.
pabor
No [lepeueHp yueOHO-METOIUYECKOTO 00ECTICUCHUS
n/_n HaumenoBanue pasnena (TeMbl) JUCLIUTUIMHBI IO BBITOJIHEHUIO
CaMOCTOSITENIbHON pabOThI
1 CurnaJibl 1 TMHEWHBIE CUCTEMBI 1. Bopo6reB C.H. Iu¢posas oOpaboTka cur-
2 JluckpeTu3anus W JUCKpeTHbIe|HAI0B. — M.: M3narenbckuii neHTp «Akagemus», 2013.
peoOpa30BaHusl CUTHAJIOB 2. MatseeB O.H. Ludposas oGpaborka cur-
3 ®duibTpands OJIHOMEPHBIX CHUIHa-|HAJIOB [DIEKTPOHHBIN pecypc]: yueb. mocobue — Dmek-
JI0B TpoH. naH. — Cankr-Ilerepoypr: HUY UTMO, 2013. —
4 YactotHblli  aHamus  mugposkix|166 ¢. — Pexum nocryna:
¢uTETpOB https://e.lanbook.com/book/43698

3. Cvmur C. Iludposass oOpaboTKa CHUTHAJIOB.
[TpakTyeckoe pyKOBOACTBO [DJIEKTPOHHBIN pecypc]:
yueb. mocobue — OnekTpoH. naH. — Mocksa: JIMK
ITpecc, 2011. — 720 c. — Pexxum pocrymna:

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

4. YmuskuH, C.B. OcHoOBBI Teopun 1u(poBoit
00paboTKM CUTHAJIOB [DNEKTpOHHBIA pecypc]: yueO.
nocobue — DnekTpoH. AaH. — MockBa: TexHocdepa,
2016. — 528 ¢. — Pexwum noctymna:

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

5. bacapab M.A. [ludposas o6paboTka curHa-
JIOB M M300paXeHU! B paaro(U3NIECKUX TPUIIOKEHH-
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https://e.lanbook.com/book/43698
https://e.lanbook.com/book/60986
https://e.lanbook.com/book/87749

ax [DnexTponHblii pecypc] / 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.
[IpeoOpazoBanuss Oypre u Jlamnaca B cucremax KOM-
NbIOTEpPHOM MaremMaTuku. — M.: l'opsuasg JuHHSI—
Tenexom, 2006.

7. Ommenretim A.B., Illadep P.B. Ludposas
obpaboTtka 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: 'opsuas nunus—Tenexkom, 2015. — 342 c. —
Pexxum gocryna:

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
WHBAJIMJIOB U JIMI] C OTPAaHMYECHHBIMU BO3MOXKHOCTSIMU 310poBhs (OB3) npenocrasmustorest B dop-
MaX, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 30POBbSI U BOCIPUSTHS 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.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETHU3UPOBaH B 3aBUCUMOCTH OT KOHTUHI€HTa o0yua-
FOLUXCA.

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;

— caMOCTOsATeNbHAs paboTa CTY/AEHTOB (M3y4YEeHUE TEOPETHUYECKOr0 MaTepuana, MoAroToBKa
K J7a00paTOPHBIM 3aHITHSM, BBITOJHEHHE JOMAIIHUX pabOT M WHAMBHIYaTbHBIX THIIOBBIX pacde-
TOB, IOJITOTOBKA K ONPOCY, TECTUPOBAHHIO U IK3AMEHY).
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Jlnst mpoBeieHUs] BCEX JIGKIMOHHBIX 3aHATHH HCHOJB3YIOTCS MYJIbTHUMEIUIHbBIE CPEACTBa
BOCIIPOU3BEICHUSI aKTUBHOTO COJEPKMMOT0, MO3BOJISIONIETO CIYIIATEN0 BOCHIPUHUMATh OCOOECH-
HOCTH M3Y4aeMOI'0 MaTepuaia, 3a4acTyl0 UIPAIOIINE PELIAIOLIYI0 pOJib B IOHUMAaHUM U BOCIPHUS-
TUH, a Takke (HOPMHUPOBAHUU IMPO(ECCHOHAIBHBIX KOMIIeTeHUUH. MHTepakTUBHbBIE ayAUTOpPHBIE
3aHATHUS C UCIIOJIB30BAaHUEM MYJIBTUMEIUHHBIX CHCTEM MO3BOJISIOT aKTUBHO M 3(P(PEKTHBHO BOBIIE-
KaTh YYalIUXCs B y4eOHBIN MPOLIECC U OCYIIECTBIATH 00pPaTHYIO CBsA3b. [IoMHMO 3TOr0, CTaHOBUTCS
BO3MOXHBIM 3(h(peKTHBHOE 00CYKACHNE CIOKHBIX U JUCKYCCHOHHBIX 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 CTYJEHTa OCHOBaHA Ha KOHTPOJBHBIX BOMPOCAX, MPUBEICHHBIX B ONMUCAHUU PAOOTHI
U JIOTIOJIHUTEIIbHBIX BONPOCAX, KACAIOIIMXCS COOTBETCTBYIOLIMX PA3JelIOB OCHOBHON JUCIUILIIMHbI
«Iudposas obpadoTka curHamos». [locie BEIMOTHEHHS J1a0OpaTOPHOU PabOTHI CTYIEHT MPEo-
CTaBJIsIeT OTKOPPEKTUPOBAHHBIN B XO/I€ 3aLUTHI IMCbMEHHBIN OTYET O HEH.

JlononHuTenbHas popMa KOHTPOISE IPPEKTUBHOCTH YCBOCHUSI MaTepraia U MpHOOpeTeHUs
IPAaKTUYECKUX HaBBIKOB 3aKJIIOYAETCS B OTKPHITON MHTEPAKTUBHOM 3alUTe pabOThl HA YCTHOM BBbI-
CTYIUIEHUH TIEpe]] ayIMTOpUEH COKYpCHUKOB. B 3TOM ciiyyae 3amura NpoXoAauT B PeKUME KpaTKo-
o JI0KJ1a/1a Ha KOH(QEPEHIIHH.

[To m3ydyaeMoil AMCUMILIMHE CTYAEHTaM MPEAOCTaBISAETCSI BO3MOXKHOCTh OTKPBITO IOJIb30-
BaThCsl (B TOM YHUCIIe KOMUPOBATh HA JIMYHbIE HOCUTEIM MH(POPMALUHU) MOATOTOBIEHHBIMU BEIY-
MM JAHHYIO JUCUUIUIMHY IIpernojaBaTesieM MaTeprajlaMi B BUJE 3JeKTPOHHOI0 KOMILIEKCca Co-
NPOBOK/IEHH 1, BKJIIOYAIOIIETro B ce0sl:

— 3JIEKTPOHHBIE KOHCIIEKTHI JIEKLIU;

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

— JJICKTPOHHBIE BapHaHTHl Y4eOHO-METOAMYECKHX MOCOOUI IS BBHIMOJHEHHS JabopaTop-
HBIX 3aJIaHUMH;

— CIIMCKHU KOHTPOJIBHBIX BOIIPOCOB K KayKJJOW TEME U3y4yaeMoro Kypca;

— Pa3HOOOPA3HYIO JONOIHUTEIbHYIO JINTEPATYPY, OTHOCALIYIOCSA K U3y4aeMOi TUCIUIUINHE
B 3JIEKTPOHHOM BHUJE (B Pa3JIMYHBIX TEKCTOBBIX (popMarax U rpaduueckux (opmarax, a TaKxke B
dopmarax *.pdf, *.djvu.

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

— YCBOEHME, JI0IIOJIHEHNE U BHUKAaHUE B pa30upaeMble pa3iesibl JUCHMUILIMHBI IPU TOMOIIN
3HAaHMM IOJIy4a€MBIX IO CPEACTBAM M3Y4YEHHS PEKOMEHAYEMOW JIMTEPATyphl U OCYLIECTBIIIEMOE
yTeM HanmucaHus pedepaTuBHBIX padoT;

— KOHCYJbTALlUU, OPTaHU30BaHHBIE JJISI Pa3bsICHEHUs MPOOJIEMHBIX MOMEHTOB IPH CaMo-
CTOATEIbHOM HM3YUYEHUHU T€X WJIM MHBIX acIEKTOB Pa3/esioB ycBaMBaeMoOW MH(pOpMAIUU B JUCLH-
TUTHHE.

OcHoBHbIE 00pa3zoBaTelIbHbIE TEXHOJIOIUH, UCTIOJIb3YEMbIE B YU€OHOM IpOLIecCe:

— UHTEPAKTHUBHAs JIEKIIHUA ¢ MYJIbTUMEINIHON CUCTEMOI ¢ aKTUBHBIM BOBJICUEHHEM CTY/ICH-
TOB B Y4eOHBII1 mporiecc 1 00paTHOM CBS3bIO;

— JIEKIUH ¢ TPOOJIEMHBIM U3JI0KEHUEM;

— 00CYyXIeHHE CIOXKHBIX M TUCKYCCHOHHBIX BOIPOCOB U MPOOJIeM U pa3pelieHne mpooieM;

— KOMITBIOTEPHBIE 3aHATHUS B PEKUMAX B3aUMOJICHCTBHUS «TIPETIOIaBaTeNb — CTYJCHT, «CTY/AEHT
— MPETIOJIaBaTeNby, «CTYAECHT — CTYACHT;

— TEXHOJIOTUHM CMEIIaHHOTO O0YYeHMsI: JUCTAHIIMOHHBIC 3a/IaHUS U YIIPKHEHUS, COCTaBICHUE
rJI0ccapyeB TEPMHUHOB U OIpeNesieHui, rpynmnoBbie MeTobl Wiki, HHTEpHET-TECTUPOBaHNE U aHKETH-
pOBaHHE.
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WNutepakTuBHBIE 00pa30BaTEIbHBIC TEXHOIOTHH, HCIIOIb3YEMBIC B Ay IUTOPHBIX 3aHATHUSIX:

— TEXHOJIOTUS Pa3BUTHUS KPUTHUUYECKOTO MBIIIICHUS;

— JIEKIIUH € IPOOJIEMHBIM U3JI0KECHUEM;

— UCIIOJIB30BaHUE CPE/ICTB MYJIbTUMENA;

— M3YYEHHUE M 3aKpeIUIeHuEe HOBOIO MarepHaja (MHTepaKkTHBHAs JEKIHs, padoTa ¢ Harisi-
HBIMH TIOCOOMSIMH, BUCO- U ayAHOMaTepuaIaMu, UCIOJIb30BaHue BOMpocoB, CoKpaTHUeCKUil aua-
JI0T);

— 00CyKJIEHUE CIIOKHBIX U JUCKYCCHOHHBIX BOIPOCOB U IpobiieM («3aiiMu mo3unuto (IKa-
J1la MHEHHM )», TPOCKTUBHBIE TEXHUKH, «OJIMH — BIBOEM — BCe BMecTe», «CMEeHH MO3ULIUIo», «Jluc-
KYCCHSI B CTUJIE TEJIEBUZMOHHOTO TOK-IIOY», 1e0aThl, CAMIIO3UYM);

— pa3pemenue npobiem («epeBo pemennit», «Mo3roBoil ITYpM», «AHAIN3 Ka3yCOBY);

— TBOPYECKHE 3a/1aHuUs;

— paboTa B MasbIX rpynmnax;

— UCIOJIb30BaHUE CPEICTB MYJIbTUMENA (KOMITBIOTEPHBIE KIIACChI);

— TEXHOJOTUSI KOMIIBIOTEPHOT'O MOJICIMPOBAHUS YHCIIEHHBIX PAacyeTOB B HWHXKEHEPHO-
mareMaTtrueckoit cucreMe MATHCAD (uu cucteme KommnbroTepHoit Mmarematuku MATLAB).

HJ'ISI JiaL € OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA MMPEAYCMOTPCHA OpPraHU3anus KOH-
Cy.]II)TaIII/Iﬁ C UCITIOJIb30BaAHHEM BHGKTPOHHOfI IIOYTHI.

4. OueHoYHbIE CpeAcTBa ISl TEKylero KOHTPOJISI yCIeBaeMOCTH W IPOMEKYTOYHOM
arrecTauuu

4.1. DoHJ OLIEHOYHBIX CPEACTB 1Jisl MPOBEACHUS TCKYIICT0 KOHTPOJISA

@DOH/J| OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS TEKYLIET0 KOHTPOJIS COJIEPIKUT:
— KOHTPOJIbHBIE BOIIPOCHI 110 Y4eOHOI mporpamme;
— MpaKTUYECKUE 3aJaHusl 10 y4eOHOM Iporpamme.

KoHnTpoJibHbIe BOnpockl N0 y4eOHOM nmporpamMmme

B npouecce moAroToBKM M OTBETaM Ha KOHTPOJIBHBIE BONPOCH (POPMUPYIOTCA U OLIEHHUBA-
forcst Bece Tpedyembie PI'OC BO u OOII nis nanpasnenus 11.03.01 Paguorexnuka (npoduns: Pa-
JTUOTEXHUYECKHUE CPENICTBA Mepeayu, mpruemMa u 00padotku curHanoB) komnetreHiuu: OIIK-5, TIK-
2.

Huxe npuBoasiTcs puMepbl KOHTPOJIBHBIX BOIPOCOB AJIs paboueil IporpaMMBl.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX BOIIPOCOB JJIsl BCEX Pa3/ienoB paboyell mporpaMMmsbl MpHU-
Boautcsi B ®OC mucuumiunsl b1.B.01 «[{udposas 06padoTka cUrHAIOBY.

Paznen 2.

1. Kakue nmpeoOpa3oBaHus CUTHAJIOB UMEIOT MECTO B cucTeMe UGPOoBOil 00pabOTKH aHaI0-
TOBBIX CUTHAJIOB?

2. YTo TaKoe TUCKPETHBIN CUTHAI U AUCKPETHAS MOCIEI0BATENBHOCT?

3. B 4em 3axitoyaroTcs B3aMMOCBSI3b M OTJIIMYHME CIEKTPOB AUCKPETHOTO M aHAJIOTOBOTO
CUTHAJIOB?

4. MOHO 7 110 U3BECTHOMY CHEKTPY IUCKPETHOTO CUTHAaja HaWTH CIIEKTP COOTBETCTBY-
IOIIETO €My aHaJIOrOBOrO cUrHana?

5. Kak 1o nu3BecTHOMY CIEKTPY aHaJOrOBOTO CHUTHAJA OMPEAETUTh CIEKTP COOTBETCTBYIO-
IIeT0 eMY JIUCKPETHOTO cUrHana’?

6. B uem 3axiouaercs M Kak NMPOSBISETCS HAJIOKEHUE CHEKTPOB MPH JUCKPETH3AMU CHUT-
HaJoB?
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7. VI3 xakux yclaoBU BBIOMpPAETCS YacTOTa AUCKPETU3AIMY aHAJIOTOBBIX CUTHAJIOB?

8. UM 00pa3oM MOTyT OBITh YMEHBIIEHBI HCKAKEHUS, CBSI3aHHBIE C JUCKpETHU3alleld CUTrHa-
na?

9. Ilokaxwure, Kak MpeoOpa3yercss CHEKTP MEPUOJINYECKOr0 CUTHANIA TIPU JUCKPETU3AIHNH C
YaCcTOTOM, MEHBIIIEH YaCTOThI CUTHAIA?

10. Yto Ttakoe aneprypnas norpemsaocts Y BX u ALIT?

11. Kak u3MeHsieTcs CrieKTp CHrHaia mpu mudpoananoroBoM npeodpa3oBanuu?

12. Kak 3aBUCAT UCKAKEHUsI BOCCTAHOBIIEHUS CUTHAja OT YacTOTHI JUCKPETU3ALUU U MakK-
CUMAaJIbHOM 4aCTOTHI €T0 CIIEKTPa B OCHOBHOM 11osioce?

13. KakoBa maremaTudeckas MOJ€Ib KBAaHTOBAHUSI CUTHAJA 10 YPOBHIO, T.€. aJITOPUTM IIpe-
00pa30BaHMs IUCKPETHOIO CUTHAJIA B IUCKPETHBIM KBAHTOBAHHBIIN?

14. Kak onpenensieTcss NOrpeHoCTb KBAaHTOBAHUS IUCKPETHOTO KBAHTOBAHHOI'O CUTHana?

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

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

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

18. Kak ompenensiercss aBTOKOppeNaluOHHas (PYHKIMSA U CIEKTpalbHAas IUIOTHOCTh IIyma
kBaHTtoBanus ALII1?

19. 13 xakux ycinoBuu BbeiOUpaeTcst Heooxoaumas paspsiainocts ALTT?

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

Pazpea 3.

1. B cooTBeTCTBUU € KaKMM aJTOPUTMOM OCYILECTBIIAETCS 00pabOTKa CUTrHalIa peKypCHB-
HBIM IIUPPOBBIM PHIBTPOM?

2. Kak onpenensiercs UMITyJIbCHAs XapakTepUCTUKa LHU(PPOBOTO GUIBTPaA, Kakue IU(PpoBbIE
¢mitbTpe!l HazpBarOT GuinbTpamu BUX- u KUX-Trma?

3. Kakoii cMbIc HMEIOT K03 (HUIIMEHTHI HEPEKYPCUBHBIX LU(POBIX GHILTPOB?

4. Bo3Mo’kHa JIM MpaKTUYECKasl pean3alusi peKypCUBHBIX (UIBTPOB HA OCHOBE JUCKPET-
HOW BPEMEHHOU CBEPTKU?

5. Kak onpenensiercst Z-npeoOpa3oBaHue IUCKPETHBIX MOCIEA0BATEIbHOCTEN, KAKOBBI €ro
OCHOBHBIE CBOICTBA U KaKy0 pOjb OHO UTPaeT B TEOPUHU IIUPPOBHIX HUILTPOB?

6. Kak ompenenstorcss nepeaarouyHas pyHKIMS U 4acTOTHasl XapaKTepUCTHKa LU(POBOTroO
(GMIBbTpa U KaKOBA UX CBA3b C €r0 UMIYJIbCHOM XapaKTepUCTUKON?

7. B 4eM 0COOEHHOCTH YAaCTOTHBIX XapaKTEPUCTUK HU(PPOBBIX (UIBTPOB M YEM OHHU 00Y-
CJIOBJICHBI?

8. Kak onpenensercs nepenarouHas QpyHKIHsS peKypCUBHOIO (HIIbTpa IO €r0 pa3HOCTHOMY
YPaBHEHHUIO?

9. Kakoiil Bug umeeT Hyab-TIOJIIOCHAas (popMa nepeaTouyHOW QYHKIIMU PEKYPCUBHOTO (HIIb-
Tpa U KaKOBO €€ NMPAKTUYECKOE 3HaUEHUE?

10. Kak otoOpaxkaroTcs HylIM M TOJMIOCH HU(GPOBOro (QuibTpa Ha KOMIUIEKCHOW Z-
IUIOCKOCTH M KaKyto HH(pOpMAIHIO O (GUIBTPE MOKHO IMOJYYUTh 110 KapTUHE €ro HyJel U Moiio-
COB?

11. Kakue Bo3MOXHBI (hOPMBI peau3alii peKypCUBHBIX (PMIBTPOB U KaK OHU ONHKCHIBAIOT-
Cs1 MaTEMaTHYECKH?

12. KakoBbI CTpyKTypa U MaTeMaTH4YECKOE OMHCAaHUE MPSMON M KaHOHMYECKoU (opM pea-
JN3aluU PEKYPCUBHBIX 3BEHBEB BTOPOTO MOpsiAKa?

13. KakoBa cBs3b Mexay Kod(duimeHTaMu U HyJIsSIMHU — MOJIOCaMU JJIsl KacKaJHOH U ma-
pautensHO# dhopm peanuzanuu PD?

14. KakoBa CTpyKTypa U MaTeMaTHUeCKOe ONHMCAHUE HEPEKYPCUBHOTO (pUIbTpa Ha OCHOBE
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JABC?

15. KakoBo ycnoBue JIMHEHHOCTH ()a3049aCTOTHOM XapaKTEPUCTUKU HEPEKYPCUBHOTO (HUIIb-
Tpa?

16. Kakoit 00beM BBIYUCIUTEIBHBIX OINEpaIldidi BBHITIOJHIETCS B PEKYPCUBHOM M HEPEKYp-
CHUBHOM (HIIBTpax mpu 00paboTKe 0THOTO OTCYETa CUTHAasa?

17. Kak aHaJIUTUYECKH MOXKET OBbITh HailIeH OTKJIMK PEKYpPCHBHOTO M HEPEKYpPCHUBHOTO
(GMIBTPOB HA 33JJaHHOE BXOHOE BO3/eiicTBHE?

18. Tlokaxkure, Kak HaAWTHU OTKJIMK PEKYPCHUBHOI'O U HEPEKYPCHUBHOTO (PUIBTPOB HA CUTHAI
TUTIA €IMHUYHBIA CKaYOK B COOTBETCTBUU C AITOPUTMAMH 00pabOTKH, KOTOPHIC OHU PEaTU3yIOT?

Pazpea 4.

1. KakoBsl 3a1aun 1 MmeTo/1bl cuHTe3a L{D 1o 3aaHHOM 4acTOTHOM XapaKkTepucTUKe?

2. Yto moHumaetcs moj npeodpasyrorieit GpyHKIuen B MeToie cuaTe3a PO mo aHaimoropomy
IIPOTOTHUILY?

3. KakoBbI CBOMCTBA OMIIMHEHHBIX TIPe0Opa3yronux GyHKIun?

4. Kak oToOpakaroTcsi TOUKH U3 KOMIUIEKCHON P-IJIOCKOCTH Ha KOMIUIEKCHYIO Z-TIIIOCKOCTh
pu OMJIMHEWHOM TIpeoOpa3oBaHUn?

5. KakoBa B3anMOCBSI3b MEXIY 4acTOTaMH aHAJIOTOBOTO M IU(POBOro (HUIBTPOB MpU OH-
JUHEHHOM TIpeoOpa3zoBaHun?

6. B yem npenmymiecTBa mpuMeHEeHUs1 0000IIEHHBIX TIpeoOpa3oBanuii mpu cuareze PD 3a-
nanHoro tuna (OBY, I'TI®. [13D)?

7. Kak onpenensitoTcst TpeOOBaHUs K aHAJI0rOBOMY (PHIBTPY-IIPOTOTHUITY IpU cuHTE3e PD?

8. KakoBpl cBOICTBa M OCOOCHHOCTH aNIPOKCUMUPYIOMIUX (DYHKIUN, UCHIOIB3YEMBIX MPHU
cunteze PO no anamoroBomy npoToTUIry?

9. Ot 4yero 3aBHCUT MOPSIOK CHHTE3Upyemoro P® B merozne OmimHeiHOro mpeodpazoBa-
HusA?

10. Kak ompenensitoTcss Hynu U moirockl PO 1o 3HaueHuo Hyled U MOJII0COB aHAJIOTOBOTO
®UY-nporornma'’

11. Kak koHCcTpyupyeTcst TpeOyeMasi UMITyJIbCHasl XapakTepucTuka cuaresupyemoro HO B
METOJIE€ BECOBLIX q)yHKuI/H/I'l

12. Kak cBs3aHa 4acTOTHas XapakTepUCTUKa cuHTe3upyeMoro H® ¢ yacToTHOI Xapakrepu-
CTUKOW BeCOBOU (DYHKITHH?

13. KakoBbl mapamMeTpbl U TUIMUYHBIA BHJI YAaCTOTHBIX XapaKTEPUCTUK BECOBBIX (DYHKIIHH,
UCIOJNIb3YeMbIX Npu cuHTe3e HD?

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

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

16. B ueM 0COOEHHOCTb U MPEUMYIIECTBO HMCIOIb30BAaHUS CEMENWCTBA BECOBBIX (DYHKLMN
Kaitzepa nns cunresa HO?

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

18. Kakyro posns urpatot A1 u OAID npu cunteze HO meTonoM 4acTOTHON BHIOOPKH?

19. Kak koHCTpyupyetcst Tpebyemasi uMnyiabcHas xapakrepuctuka HO B merone cuHTes3a
Ha OCHOBE YaCTOTHOM BBIOOpKH?

20. Kak obecneunBaetcs TpedyeMoe KauecTBO amnmpoKcuMaluu mnpu cuareze H® meronom
YaCTOTHOU BBHIOOPKHU?

21. INouemy metoasl cunTe3a H® Ha ocHOBE BECOBBIX (DYHKIIMU U YaCTOTHOW BBIOOPKH OT-
HOCSITCS K UTE€PAIIIOHHBIM U KaKOBBI COOTBETCTBYIOIIME UM MPOLIETypbl ONTUMHU3ALUU?

22. KakoBbl BO3MOXHbIE crI0co0bI peanu3zannu H®. cHHTe3MpOBaHHBIX METOAAMHU BECOBBIX
(GyHKIMI 1 4aCTOTHOM BBIOOPKHU?
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IIpakTH4eckue 3agaHust 0 y4eOHOM nMporpaMmme

B mporiecce mOArOTOBKM M BBIIOJIHEHUS MPAKTHYECKUX 3aJlaHUi (POPMHUPYIOTCS U OICHH-
BaroTcs Bce Tpedyembie ®I'OC BO u OOII mis wvanpasienust 11.03.01 Paguorexnuka (mpoduib:
Pagnorexnuueckue cpeacTBa mepenaud, npueMa u oopaborku curxanon) kommereHmuu: OITK-5,
[TK-2.

Huxe npuBoasTCS IPUMEPHI MPAKTUYSCKUX 3a/laHUi paboueil mporpamMmBbl.

[ToyHBII KOMIUIEKT MPaKTHYECKUX 3aJlaHui JJIsl BCeX paslienoB pabodyeil mporpamMmbl Mpu-
Bonutcst B POC nuctumnnasl b1.B.01 «{udposas 06paboTka CUTHATIOBY.

Pazgea 2.

1. 3agaH aHaMOrOBBIM CUTHAJN THUIA NPSAMOYIOJIbHBIA MMITYJIbC KOHEYHOH JJIMTEIBHOCTH.
paBHo# 2000 mkc. HailTu 3aBUCHMOCTh MOTPEIIHOCTH JAUCKPETH3AaUMU CUTHAJIA OT YaCTOThI AMC-
kperuszaimu f, . [loka3ars CrieKTpbl aHaJIOTOBOTO M AUCKPETHOTO CUTHAJIOB.

2. 3ajaH aHAJOTOBBIM MPSMOYTOJbHBIA PAMOUMIYJIBC KOHEUHOW JJIUTEIbHOCTH, PABHOM
100 mkc. ¢ wactoroii 3amonaHenus 100 x['u. Beibpath yactoTy muckperusanuu f, u3 yciaosus Boc-
CTAaHOBJICHUSI CUTHAJIAa IO €r0 CHEKTPY € 3aJlaHHOM TOYHOCTHIO. [ToKa3aTh CrieKTpbl aHAIOrOBOrO U
JUCKPETHOT'O CUTHAJIOB.

3. 3ajaH aHAJNOTOBBIA NPSIMOYIOJIbHBIA PAIUOUMITYJIBC JIUTENBHOCTBIO 1 MC M 4acTOTOM
3anonHenust 20 k['u. BeiOpath yactoTy auckperu3anuu f; u3 yclnoBusi OLICGHKH aMILTUTYIbI U a3kl
3aM0JHEHUS 110 €r0 CIEKTPY € 3aJaHHOW TOYHOCTHIO.

4. 3ajgaH aHAJIOTOBBIM CUTHAJI B BHJE IOCIIEIOBATENIbHOCTH NPSIMOYTOJbHBIX HMITYJIbCOB
mmtenbHocThi0 100 MKC U CKBaKHOCTHIO 1. BbIOpaTh 4acToTy AMCKpeTU3allud CUTHAjIa, HE0OXO-
JUMYIO U TOCTaTOUHYIO JJI OLIEHKH aMIUIMTYIbl U (pa3bl OCHOBHOM rapMOHUKM CHUTHAJa C 3ajJaH-
HOUN TOYHOCTBIO.

5. 3agaH curHai ¢ OaJlaHCHOM aMIUIMTYIHON MOAYJSIIMEN, Hecylias yacToTa curHaia 10
k[, yacrora moxymsiiuu 100 I’ BeiOpate 4acToTy IMCKpETU3ally CUTHANA U3 YCIOBHS OILICHKU
aMILTUTYABI 1 (ha3bl MOAYJIMPYIOIIETO CUTHAJIA TI0 €T0 CIEKTPY € 3aJaHHON TOYHOCTBIO.

6. 3a/1aH aHAJIOTOBBIM PaJMOUMIIYJIbCHBIA CUTHAJ C MPSAMOYTOJIBHOM orubaromieil. 4acToToi
3anonHenus 10 k['n, pmurensHOCTHIO 1 MC, ckBakHOCTBIO 10. IToka3aTh ycinoBust BbIOOpa 4acTOTHI
JTUCKPETU3allMK U BO3MOXKHOCTHU OLIEHKU aMILIMTY bl U (pa3bl 3alI0JTHEHUS CUTHAJIA.

7. T'apmonundeckuil curtan ¢ yacrorod 50 ' mpoxoaut yepe3 IBYXMOTYHNEPUOAHBINA BbI-
npsAMuTeNb. BeIOpaTh MUHUMABHYIO YacTOTY AUCKPETH3AIMH, 00ECTIeUYUBAIOIIYI0 TOUHOE U3Mepe-
HHUE TIOCTOSTHHOW COCTaBJISIONIEN CUTHana. PaccMoTpeTh BapuaHThl TUCKPETU3allMd CUTHaNa 0 U
MOCJIE TUCKPETU3ALINH.

8. JIuCKpeTHBIN cayyailHblil CUTHAJ C MOJI0COM 4acToT, He npeBblmatonieii 4 kI 1. moasepra-
eTcs olepaluu BO3BEJCHUS B KBajapatr u nocienyomeil ¢punsrpamuu HIID ¢ npsMoyrosibHoi uM-
MyJbCHOW XapaKTePUCTUKON (BBIUMCIIEHHE KPaTKOBPEMEHHOU sHepruu curHaia). O60CHOBATh BbI-
00p YacTOThl TUCKPETU3ALlMU CUTHAJIA, 3alucaTh ajJroOpuTM OOpaOOTKHM M YAaCTOTHYIO XapaKTepH-
CTHKY (puibTpa.

9. Uepes unrerpupyromyto RC-uens ¢ nocrossaHoit Bpemenu 0.4 mc Ha Bxoa ALII mocty-
MAeT OJHOKPATHBIN MPSAMOYTOJIbHBIA UMITYJIbC JUIUTEIbHOCTRIO 1 Mc. HeoOxoaumo mokasark, Kak
BiusieT Hannuue RC-1ienu Ha BBIOOp YacTOTHI JUCKPETH3AIMK CUTHAA U BO3HUKAIOLINE TPH STOM
HCKaKEHUS.

Pazpean 3.

10. Haiftu nmorpemHocTs KBaHTOBaHUsI NOcTOossHHOTO HanpspkeHuss U = 100 mB. BHOCHMYTO
ALII pa3zpsanoctbio 3 6ut 1 mkanoit + 5.12 B. I[TokazaTe. KakuM 00pa3oM MOXHO YMEHBIIUTh 3Ty
MOTPEIIHOCTh MyTeM HaytokeHus myma. umeromero CK3 oy < (1/3)Q, u mocneayroiero ycpeame-
Hus (Q — 1mar KBaHTOBAHWS 110 YPOBHIO).
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11. OueHuts mpenenbHOe W CPEIHEKBAAPATUUYHOE 3HAYEHUS MOTPEIIHOCTH KBAHTOBAHUS
AIIIl. umerommero pazpsaHocth 10 OMT W AMHAMUYECKWN JUANa3oH MPeoOpa3yeMbIX CHUTHAJIOB
+ 5,12 B. Haiitn otHomenue curHan-mym Ha Beixoge ALIT mpu 0OpaboTke ciydaiflHbIX CUTHAJIOB.
Onpenenuth mym kBantoBanust AIIIl Ha Beixone uaeanbHoro nudposoro ®HY ¢ vacroToii cpesa
500 I't mpu yactoTe quckperusanuu curnana f; = 8 k['m.

12. IlpuBecTH CTaTUCTUYECKHUE U CIIEKTPaJIbHBIE XapaKTepUCTUKH ITyma kBaHToBaHus ALIII
Pa3pATHOCTHIO § OUT W JUHAMUYECKUM JIHAIa30HOM INpeodpaszyeMbix curHainoB + 5,12 B. Haiitu
MaKCHMaJbHOE OTHOIIEHHE YPOBHEH CUTHANA U IIyMa KBaHToBaHus Ha Beixone ALIII npu mpeobpa-
30BaHUH HOPMAJIBHOI'O Cily4aiiHOro curana. OueHuts 1mym kBaHToBaHusi ALl Ha BeIxoxe Hepe-
KYPCUBHOTO (PUJIBTpa C MPSAMOYTOJIbHOM UMITYJIbCHOM XapakTepuctukoit amuHoi N = 10.

13. Ha Bxox ALII noctynaer rapmoHudecKkuid curuai ¢ amrutynoi Uy = 42 B, yactoroit
I xI'u, u mym. umeromuii CK3 6, = 100 MKB 1 paBHOMEpHYIO CIEKTPAIbHYIO INIOTHOCTH B MOJIOCE
100 xI'm; wacrota nuckperusanuu 25 kl'u. HailTu criekTpanbHyIO IUIOTHOCTh IIyMa M OTHOILEHUE
C/III Ha BXOJ€ U BBIXO/€E HMU(POBOro MoI0CcoBOro GuiIbTpa ¢ IeHTpanbHoi yactotoi fo = 1 k' u
nojocoi mponyckanus 500 ', [Toka3zaTh criekTp CMTHaNa W IIyMa Ha BbIXOAE (QMIBTpa U BXOAE-
Bbixosie AIIII. Haiitu MmoutHocTh mryma kBantoBanusi ALIIl Ha Bexoae GuuibTpa pu paspsaHOCTH
AIII 8 6ur.

14. OueHuTh UCKAXKEHUS, BO3HUKAIOIIUE MPU MPeoOpa30BaHUU TApMOHHUYECKOTO CUTHAJA U3
dpoBoii Gpopmbl B aHasoroByto ¢ nomomibio LIATIL ecnu wactoTta nuckpernszanuu paBaa 3 k[ 1. a
yacTtoTa curHana usmensierca B npegenax (0,1 + 1) k['u. Kakum 06pa3zoM MOXKHO YMEHBUIUTH 3TH
uckaxenus? Onpenenuts TpedoBanus k anagoropomy ®HY Ha Beixoae LIAIL

Pazpea 4.

15. CunresupoBats PLU® Tuna ®HY no ananorosomy RC-mpororumy nepBoro nopsjaka c
MIOCTOSTHHOM BpeMeHH | MC Ha ocHOBE Mu(QepeHINaIbHOr0 ypaBHeHHs 1enn. Yactora TucKpeTH-
3anuu 8 KI'. CpaBHUTH UX YaCTOTHBIE XaPAKTEPUCTUKH.

16. CunresupoBats PLI® tina ®HY no ananoroBomy RC-npoTtoTumy mnepBoro mnopsijaka ¢
NIOCTOSIHHOW BpeMeHu 10 MC myTeM AUCKpEeTH3allMM MUMITYJIBCHOM XapaKTEPUCTUKH LIENN € 4acTo-
Toil nuckperuzanuu 4 k['u. CpaBHUTH UX YaCTOTHBIE XaPAKTEPUCTUKH.

17. CunreznpoBars PLI® tuna ®HY no ananorosomy RC-nporoTumny nepsBoro mnopsizika ¢
MIOCTOSIHHOM BpPEMEHHU 2 MC C MOMOIIbIO OMIMHEIHOro npeoOpa3oBaHMsl; 4YacTOTa JTUCKPETH3ALUN
paBHa 5 k['1. CpaBHUTH UX YaCTOTHBIE XapaKTEPUCTHUKH.

18. CunresupoBats HII® tnna ®HY no ananorobomy RC-mpoToTumy mnepBoro mnopsijaka c
IIOCTOSIHHOW BpEMEHM 4 MC IyTeM AMCKPETHU3allMM U YCEYEHMsI MMITYJIbCHOM XapaKTEpUCTHKH.
CpaBHUTH YaCTOTHBIE XapAaKTEPUCTUKH aHAJIOTOBOTO U LU(POBOro (PUIBTPOB: YACTOTA AUCKPETH-
3auu paBHa 8 kI 'mI.

19. CunresupoBats HII® tnna ®HY no ananoroomy RC-mpoToTumy mnepBoro mnopsijaka c
IIOCTOSIHHOM BPEMEHM 8 MC IIyTEM IUCKPETH3alUU €r0 YaCTOTHOM XapakTepucTUku. CpaBHUTH UX
YacTOTHBIE XapakTepucTUKHU. YacToTa nuckpeTu3anuu paBHa 8 kI m.

20. Cunre3upoBars PLI® tuna ®BY no ananorosomy RC-nporoTuny nepsoro mnopsizika c
noctosiHHON BpemeHu 100 Mc Ha ocHoBe AuQdepeHnaIbHoro ypaBHeHus uenu. CpaBHUTh UX 4Ya-
CTOTHBIE XapakTepucTuku. Yactora nuckpernsanuu pasHa 1 kI'm.

21. CunresupoBats PLI® tuna ®BY no ananoroBomy RC-mpotoTumy nepBoro mopsika ¢
MOCTOSIHHOW BpeMeHH 50 Mc IyTeM JUCKPETH3alUu MMITYJIbCHOM XapaKTEpUCTUKH Lienu. YacTtora
nuckperu3anuu paBHa 2 kI . CpaBHUTH YaCTOTHBIE XapaKTEPUCTUKH (PHIIBTPOB.

22. Cunre3upoBarb PLI® tuna ®BY no ananorosomy RC-mporoTumy nepBoro mnopsjaka c
MOCTOSIHHOM BpeMeHHu 20 MC ¢ TOMOIIIbI0 OMIIMHENRHOTO peoOpa3oBanusa. CpaBHUTH UX YaCTOTHBIE
xapaktepucTuku. Yacrora nuckperusanuu 4 kl'm.

23. CunresupoBars HII® tnna ®BY no anamoroBomy RC-npoToTuity nepBoro nopsjaka ¢
NOCTOSIHHOW BpeMeHH 10 Mc myTeM IUCKpPETH3allMM YCEUEHHUS HMMITYJIbCHOM XapaKTEPUCTHKHU.
CpaBHUTH X YaCTOTHBIE XapakTepUCcTUKH. YacToTa quckpeTusanuu paBHa S kI .
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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. CunresupoBars PP Tuma ®HY no nHopmanu3zoBanHomy aHaigoroomy OHY-
IPOTOTHUITY. UMEIOIIEMY Mapy KOMILICKCHO-CONPSKEHHBIX MOJII0COB, paBHbIX —0,1 + 10,5.. 3anucars
nepenaToyHble QyHKIMK aHAJIOTOBOTO M HU(POBOro (PHILTPOB, KAYECTBEHHO OMPEEIUTh BHUJI UX
AUX.

26. Haittu xoaddunmenTs! u nepenarounyto ¢pyakuuio PII® tuma ®BY, cooTBeTcTBYIOMIIEC-
ro asasiorosomy ®@HY-npoToTuny, MMerOIIEMy OJUH BEIIECTBEHHBIN oJt0C, paBHbI —0.2. Onpe-
JEJIUTh UMITYJIbCHbIE XapaKTEPUCTUKH 000UX (HIBTPOB.

27. CunHTe3upoBath HUPPOBON PEKYPCHUBHBIH (PUIBTP 2-TO MOPSIKA, UMEIOIIUN pe30HaHC-
Hyto yactoty 1 kI, koadumument nepenayun Ko = 10. Yacrora auckperusamuu 10 kI 1.

OueHoYHBIE CPEeCTBA I MHBAIUAOB U JIUL C OTPAaHNYCHHBIMU BO3MOKHOCTSIMH 3710POBBSI
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MCUXO(QU3NIECKUX 0COOCHHOCTEH.

— IIpy He0OXOAMMOCTH MHBAIWAAM H JIUIAM C OTPAaHHMYCHHBIMU BO3MOXKHOCTSIMH 370POBBS
MPEOCTABIISETCS JOTIOJHUTEIFHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— IPU TPOBEACHUH NPOLEAYPHl OLECHUBAHHUS PE3YJIbTaTOB OOYYEHUS WHBAIHMIOB U JIHII C
OIrpaHUYCHHBIMHU BO3MOKHOCTAMH 3A0POBbA IPEAYCMATPUBACTCA HCIIOJB30BAHUC TCXHUYCCKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IpU HEOOXOAMUMOCTH JUIsl OOYUAIOIIUXCSl C OTPAHUYECHHBIMU BO3MOXHOCTSIMHU 37J0POBbS U
WHBAJIHMJIOB MIPOLIEAYPa OLCHUBAHHS PE3YJILTATOB OOYUEHHs 110 TUCHUIUIMHE MOXKET IIPOBOIUTHCS B
HECKOJIBKO JTAroB.

[Tporeaypa olieHMBaHKS PE3yAbTAaTOB O0YUYEHHSI HHBAJIHUIOB U JIUI] C OTPAHMYEHHBIMH BO3MOXK-
HOCTSIMU 3/10pOBbsl 10 JUCLUIUIMHE (MOJYJI0) MpeaycMaTpUBaeT IPeJOCTaBlIeHUE MH(POpPMALUU B
(dopmax, aanTHPOBAHHBIX K OTPAHUUCHUSIM X 3/10POBbS U BOCHPHATHS HH(POPMAIIUH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINUCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst U1 ¢ HapyLIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHNsIMM OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETHU3UPOBaH B 3aBUCUMOCTH OT KOHTUHI€HTa o0yua-
FOIIMXCSL.

Texymuit 1 pyOeKHbII KOHTPOJIb OCYHIECTBIISIOTCS IO KOHTPOJIBHBIM BOIIPOCaM IO M3yda-
€MOH MCIUIIMHE, IO UTOraM BBINOJIHEHUS Ja0OpaTOPHBIX PabOT M MHAMBHYalIbHBIX MpPAaKTHYE-
CKHX 33JlaHMi, B BUJIE OATOTOBIEHHOIO pedepara.

4.2, DoHJ OLIEHOYHBIX CpeaACTB 1Jisl MPOBEACHUA HpOMe)KyTOqHOﬁ aTrrecranmumn

4.2.1. Bonpocskl, BBIHOCHMbIE Ha 3a4eT no AucuuninHe «I{upposasi 00padoTka curua-
JIOB» i HanpaBJjeHusi noarorosku: 11.03.01 Pagnorexumnka

B nponecce MnmoAroToOBKM M CAavu 3a4cTa (I)OpMI/Ip}IIOTC}I N OLCHHUBAKOTCA BCC Tpe6yeMBIC

®I'OC BO u OOII nns nampasnenus 11.03.01 Paguorexnnka (mpodub: Pagrnorexuuyeckue cpe-
CTBa mepeaauu, npueMa u o0padotku curHanos) komnerennuu: OIK-5, [TK-2.
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1. Knaccuduxkanus curaaiaoB. AHAIOTrOBbIe, TUCKPETHBIE, U poBbIe curHambl. [Ipeobpaso-
BaHUs TUIA CUTHAJIOB.

2. JIuHeliHble M MHBApUAHTHBIE K CIBUT'Y CHUCTEMbI IIpeoOpa3oBaHusl cUrHanoB. VMiyibc-
HBIM OTKJIMK U NEepPeIaTOuHble (PYHKIIUU CUCTEM.

3. MouHocTh 1 3Heprus curHajioB. yHKINMN KOPPENSLUY CUTHAJIOB.
. MaTtematuueckoe onucaHue IIyMOB U IIOMEX.
. lMHaMHMYEeCKO€e NPEeACTaBIEHUE CUTHAIOB.
. CriekTpanbpHOE IpeCTaBICHUE CUTHAJIOB.
. O dexr I'nb66ca u ero mapamerpsl. [logaBnenue 3ddexra ['ndoea.
. HeripepriBHbBIE ipeoOpazoBanms Oypre u Jlamnaca.

9. CpoiictBa npeodpazoBanust Pypre. CrieKTPbI TUIIOBBIX CUTHAJIOB.

10. PaBHomepHas quckpetusanusa. Crnexktp nuckperHoro curnana. Teopema KoTtenbHukoBa-
IlTenHoHa.

11. Juckperuzauusi ¢ ycpeaHenuem. Jluckperusanusi crnekTpoB. COOTHOIICHHE CIIEKTPOB
OJIMHOYHOT'O U NEPUOINYECKOIO CUTHAJIOB.

12. Jluckperusanus 1no KpUTepro HAauOOBIIET0 OTKJIOHEHHS. AJTaNTUBHAS AUCKPETU3AlIUS.
KBaHTOBaHME CUTHAJIOB.

13. JluckpetHoe mnpeoOpazoBanue @Dypbe. ANTOPUTMBI AUCKPETHOTO MpeoOpa3zoBaHUs
Dypse.

14. Bbrictpoe npeobpazoBanue Oypbe, OCHOBHBIE MOHATHE U aNTOpUTMbI BI1D.

15. duckpetHoe npeodbpazoanue Jlamnaca.

16. Z-mpeoOpazoBanme. Ilpsmoe u oOpatHoe z-mpeoOpazoBanue. CBoiicTBa z-
npeoOpa3oBaHusl.

17. IlpeoOpa3oBanue cBepTkM U ero cBoiicTBa. CrekTpsl MomHocTH. KoppensunonHsle
(YHKIIMM CUTHAJIOB.

18. IuckpeTHasi cBepTKa (KOHBOMIOIMS). TeXHUKA CBEPTKU. ABTOKOPPEISAIHUS U €€ BbIUKC-
JICHHE.

19. Wavelet-ipeo6pazoBanus u Wavelet GuIbTpaIius CUrHAIOB.

20. KirroueBsie oneparuu nudpoBoit 00paboTKH CUTHAIIOB.

21. HepexypcuHble UG poBbIe GUIBTPHI.

22. PexypcuBHbIE IU(PPOBBIE (QUIBTPBI.

23. IMnybCHBIE peakiiy U nepeiaTouHble PYHKIUN HU(POBBIX (PHIBTPOB.

24. YacTOTHBIE XapaKTEPUCTUKU IUPPOBBHIX (PUIBTPOB U UX CBOMCTBA.

25. ®da3oBas U Ipymmnoas 3aJepxKa curaanos. Koppensius Bxojia ¥ BbIXoJ1a GUIBTPOB.

26. CTpyKTypHbIE CXeMBbl IU(PPOBBIX PUIBTPOB.

27. @unbtpsl crnaxuBanud MHK 1-ro nopsaka. KoagduumenTsl, UMyabcHast peakiuus u
YacTOTHAs XapaKTEepPUCTHUKA JaHHBIX (PUIIBTPOB.

28. Momudukanus ¢punstpoB MHK 1-ro mopsaka u onTUMU3anus CriIaKUBaHUSI.

29. @unptpsl MHK 2-ro nopsiika 1 MX 4acTOTHBIE XapaKTEPUCTUKH.

30. ®unbTpsl MHK 4-ro nopsinka. Pacuer ¢puibTpa 1o 4acTOTHOM XapaKTEepUCTHKE.

31. PazHocTHbIE QUIBTPBI U PUIBTPBI HHTETPUPOBAHUSI.

32. ®unpTpanus CIy4aiHbIX CUTHAJIOB.

33. D¢ dext ['nbOca u ero mpakTUUYECKHE MOCIEACTBUS pU PUIBTPALIUH.

34. Heiirpanuzanus 3¢ dexra ['m66ca. OcHOBHBIE BeCOBBIE (DYHKIIUU.

35. HepekypcuBHbIE YaCTOTHbIE HU(PpPOBbIe QMIbTpbl. Tunbl GpuasTpoB. MeToauka pacue-
ToB HIID.

36. neanbHble 4acTOTHBIE GUIBTPBL. IMIynbCcHas peakuust pUIBTPOB.

37.Koneunble mpuOIMKEeHNs UACATbHBIX QUIBTPOB. [IprMeHeHre BeCOBbIX (QyHKINH.

38. I'mankue yacToTHbIE QUIBTPHI.

39. Iuddepenuupyromiye nuppoBsie GUIbLTPHI.

40. AnbTepHaTHUBHBIE METO/IBI pacueTa HEPEKYPCUBHBIX LHHU(PPOBBIX PUIBTPOB.

41. Z-npeoOpa3oBaHNe CUTHAJIOB U CUCTEMHBIX (DYHKIIUH.

03N L K~
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42. CpoiicTBa z-ipeoOpa3oBaHus v MPUMEPHI Z-IpeoOpa3oBaHusl.
43. O6partHoe z-TipeoOpa3oBaHUE.

44. IlpumeHeHus z-peoOpa3oBaHusl.

45. OCHOBHBIE IPUHITUIIBI PEKYPCUBHOHN (UIIBTPALIH.
46. Pa3paboTKka peKypCUBHBIX HU(DPOBBIX (PHIBTPOB.
47. Pe:xeKTOpHBIE M CEIEKTOPHBIE (PUIIBTPHI.

48. bununeiiHoe z-1peoOdpa3oBaHuUE.

49. Tunbl peKypCUBHBIX YaCTOTHBIX (DHIIBTPOB.

50. HuzkowacrotHslii ¢punbtp barrepyopra.

51. BeicokouacroTHbIi GuibTp barrepyopra.

52. Tlonocogoii punsTp barrepyopra.

5. IlepeyeHb OCHOBHOM W JONOJIHUTEIbHON Y4eOHOIl JiMTepaTrypbl, HeOOXOAUMOI A5
OCBOEHMS IMCHUIIMHBI (MOXYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. Bopooser C.H. Ludposas o6padorka curHanoB. — M.: M3naTenbckuii neHTp «AKaje-
musty, 2013.

2. MatseeB FO.H. [{udpoas 06paboTka cUTHaiIOB [ DIEKTPOHHBINH pecypc]: yued. mocodue
— DnektpoH. naH. — Cankr-IlerepOypr: HUY UTMO, 2013. — 166 c. — Pexum gocryna:

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

3. Cvmur C. LHudposas o6paboTka curHanos. [IpakTudeckoe pyKOBOJCTBO [DIEKTPOHHBIHN
pecypc]: yueb. mocobue — DnekrpoH. naH. — Mocksa: JIMK Ilpecc, 2011. — 720 c. — Pexxum nocty-
na:

https://e.lanbook.com/book/60986
4. Ymusmkus, C.B. OcHOBBI Teopuu 1H(pPOBOH 00pabOTKH CUTHATIOB [DJIEKTPOHHBIA pe-

cypc]: yue0. mocobue — DnektpoH. naH. — Mocka: TexHocdepa, 2016. — 528 c. — Pexxum gocrymna:
https://e.lanbook.com/book/87749

I[J'ISI OCBOCHHA JUCHUINIMHBI MHBAJIMJAMU W JIMOAMHU C OIrpaHUYCHHBIMHU BO3MOXXHOCTAMMU
3I0POBbS UMEIOTCS M3aHUSI B DJIEKTPOHHOM BHUJIE B DJIEKTPOHHO-OMOIMOTEUHBIX crcTeMax «JIaHby
u «fOpaitT.

5.2. JlonoiHUTEILHASI JIUTEPATYpA:

1. bacapa6b M.A. [ludposas oOpaboTKa CUTHAJIOB U W300pPaKEHHN B PaguOOU3UIECKUX
npUIokKeHusX [DnekTpoHHsblil pecype] / M.A. bacapa6, B.K. Bonocrok, O.B. TI'opsiukun. — Dnek-
TpoH. faH. — MockBa: @uzmarnut, 2007. — 544 c. — Pexxum pocrymna:

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

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

3. Omnmenreiim A.B., llladep P.B. Mudposas obpaborka curnamoB. — M.: TexHocdepa,
2006.

4. ITonoB O.b. IludpoBas 06paboTka CUTHAJIOB B TPaKTaX 3ByKOBOTO BEIIAHUS [ DJIEKTPOH-
Hblit pecype] / O.b. Ilonos, C.I'. Puxtep. — DnekTpoH. gaH. — MockBa: ['opsiuas nuHus—Tenexom,
2015. — 342 c¢. — Pexxum jpoctyma:

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

5. Cepruenko A.b. Iludposas odpadboTka curHamoB. — 2-¢ uza. — CII6.: [Turep, 2007. — 750

c.
6. llrapk I'.-T". [Ipumenenne BeiBneroB st [IOC; [nep. ¢ aarn. H.U. CmupHOBO#, moj
pen. A.I'. Kropkuana]. — M.: Texnocdepa, 2007.
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5.3. Illepuoauyeckue U3IaHNUS:

B mupe Hayku

3apyOexHas paJlo3JIeKTPOHUKA
Wmxenepnas ¢pusuka

KBanrtoBas snekTpoHuKa

Pagnorexnnka

PanuorexHuka u 3J€eKTpOHUKA
TenexoMMyHUKaLUK

TexHonoruu u cpeacTna cBsizu

Tpynbl MH-Ta MHXK. 11O IEKTPOH. U paaunodnexkTponuke (TUNUOP)
doToHUKa

DOTOH-3KCIIPECC

udposast 06paboTka cUrHaIOB

CBoanblii pedepaTuBHbIi KypHaT «CBSI3b»
PX «Paguorexuuka»

PX «2nexktponuka

PXK «Puzuka»

6. Ilepeyens pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH «HTEpHETY,
HEeO0XO0UMBIX /IJIf OCBOEHHSI JUCHUNIMHBI (MOIYJISA)

1. Dnextponnas 6udnuorexa FOPAMT: www.biblio-online.ru

2. DnekTpoHHO-OMOIMOoTeuHas cuctema JIAHD: https://e.lanbook.com

3. Undopmanmonnas cucrema «EquHOE OKHO TOCTYyTa K 00pa30BaTeIbHBIM PECypcamy»:
http://window.edu.ru/window

4. bubnmoTreka 3EeKTPOHHBIX y4eOHUKOB:

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

5. AHHOTUPOBaHHBIN TeMaTUueCKuil Karaaor UHTepHET pecypcoB 1o (pusuke:
http://www.college.ru/

6. denepanbHbIi 00pa30BaTENBEHBINA TOPTAT:

http://www.edu.ru/db/portal/sites/res _page.htm

7. Karanor Hay4HbIX PECYpCOB:

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

8. bonbias Hay4Hast OnbIMOTEKA:

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

9. EcrecTBeHHO-HAy4YHBIN 00pa30BaTEIbHBIIN TOPTAT:
http://www.en.edu.ru/catalogue/

10. YuebHo-00pa3oBarenbHas (pu3nKo-MaTemMaTndeckas onbnamoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Texuuueckast OubdaMOTEKA!

http://techlibrary.ru/

7. MeToauveckne yKazaHus il 00y4aOUUXCS 10 OCBOCHUIO TUCHUIIIMHBI (MOIYJIS)

Jlexuus sBisieTcs OAHOM U3 (HopM U3yUeHHs TEOPETUUYECKOT0 MaTepHrala 1o AucuuIuinHe. B
X0/Jle JIEKIIMOHHOT'O Kypca MPOBOJUTCS U3JI0KEHUE COBPEMEHHBIX HAyYHBIX MOAXO0/0B U TeopHil. B
TETpaau Uil KOHCIIEKTUPOBAHMS JICKIIM HE0OXO0AUMO UMETh IOJIs, TJE M0 X0y KOHCIEKTHPOBa-
HUS JIeJatoTcsl He0OX0IMMbIe TTOMETKU. 3alluCH JTOJIKHBI ObITh N30UpaTeNbHBIMU, MOJHOCTHIO Clie-
JIy€T 3alAChIBaTh TOJIBKO ONpeNeIcHHs. B KOHCIIEKTE MPUMEHSIOT COKPAILIEHUE CIIOB, UTO YCKOPSIET
3anuch. Bonpockl, BO3HUKAOIIKME B XO/€ JIEKIIMH, PEKOMEH/IyeTCs 3alHiChIBaTh Ha MOJSIX U MOCIe
OKOHYAHUs JIEKIIUM 00paTUTHCS 32 pa3bsiCHEHHEM K mpernojaaBaTento. HeoOXxoauMo akTuBHO pabo-
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TaThb C KOHCIIEKTOM JIEKI[UU: TI0CIE€ OKOHYAHMS JIEKIIMA PEKOMEHJIYETCs MI€PEUNTaTh CBOM 3alMCH,
BHECTH TOIPAaBKU U JONOTHEHUS.

OnHUM W3 OCHOBHBIX BUJOB JICATEIBHOCTH CTYJEHTA SIBIISIETCS CaMOCTOSITENbHAs padora,
KOTOpasi BKJIIOYAeT B ce0sl M3ydeHHE JICKIIMOHHOTO MaTepuaia, yUeOHHUKOB U y4eOHBIX MOCOOUIA,
MOJTOTOBKH K BBIIIOJIHEHHUIO JIAOOPATOPHBIX PAOOT M O(hOPMIICHUIO TEXHUYECKHX OTYETOB IO HUM,
a Tak e MOJIOTOBKU K MPAKTUYECKUM 3aHATHIM U3YYEHHEM KPaTKOW TEeOpHH B 3aJauHUKAX U pe-
LIEHUH JOMAILIHUX 33JIaHUM.

ConpoBokJIeHHE CaMOCTOSITENIbHON PadOThl CTYJIEHTOB MOKET OBITh OPraHU30BaHO B Clie-
OYOIUX popMax:

— COCTaBJICHUEM HHAMBHUIYaJIbHBIX [UIAHOB CAMOCTOSITENIbHOM paboThl KaXXA0ro U3 CTY/IEH-
TOB C YKa3aHUEM TE€MbI U BUIOB 3aHATHIA, ()OPM U CPOKOB MPEICTABICHHS PE3yIbTATOB;

— MPOBEJIEHUEM KOHCYJIbTAalUui (MHAUBHUIYATbHBIX WU FPYIIOBBIX), B TOM YHCJE C IPUMe-
HEHHEM JIUCTAaHIIMOHHOM cpeJibl 00 yUeHHS.

Kputepuii ouenku 3p(heKTUBHOCTH CaMOCTOSITENILHON padOThl CTYAEHTOB (OPMHUpPYETCS B
X0JIe NMPOMEKYTOUHOI'O KOHTPOJIS MPOLIECCA BBIIIOJHEHUS 3a/laHuil U OCYILLECTBIISIETCS Ha OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJAEHUCTBUS B OTKPHITOM MH(DOPMAILIMOHHOMN cpesie U OTpakaeTcs B Ipo-
recce GOPMHUPOBAHUS TaK HA3BIBAEMOT'O «AJIEKTPOHHOTO MOPT(QETS CTYyIEHTaY.

B cooTBeTcTBUU C 3TUM IpU MPOBEICHUHN ONMEPATUBHOTO KOHTPOJIS MOTYT MCIOJIB30BATHCSA
KOHTPOJIbHBIE BOIIPOCHI KaK K BBINOJIHAEMBIM padoTaM J1JabopaTOpPHOIo MPaKTUKyMa, TaK U K COOT-
BETCTBYIOIIUM pa3jiesiaM OCHOBHOM nucruiuinibl «L{udpoBas 06paboTka cUTHAIOBY.

KoHTposib ocyiiecTBiaseTcsl IOCPEACTBOM TECTUPOBAHUS CTYJEHTOB 0 OKOHYAaHUU H3yde-
HUS TeM Y4eOHOM TUCIUIUIMHBI U BBITIOJHEHHS MMCbMEHHBIX KOHTPOJIBHBIX PaloT.

[To uroram BBIMOJHEHHS KaXJ0U Ja00paTOPHOI pabOThI CTYJIEHT COCTABISET MOAPOOHBIN
MUCHbMEHHBIA OTUYET, ONMUPAsICh HA KOTOPBIN JI0JKEH B Oece/ie ¢ MperoaaBaTeeM MpoaeMOHCTPUPO-
BaTh 3HAHHE TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOIO MaTepHala, oTHocsmerocs k padore. [Ipo-
BEpKa 3HAHUIl CTyJeHTa OCHOBaHA Ha KOHTPOJBHBIX BOIMPOCAX, IPUBEACHHBIX B OMUCAHUHN PabOTHI
U JIONOJHUTENBHBIX BOIPOCAX, KACAIOIIMUXCS COOTBETCTBYIOLINX Pa3/i€JI0B OCHOBHOM JMCLUILIMHBI
«udposas obpadoTka curnanos». [locne BbimogHEeHHs TabopaTOpHON pabOTHl CTYAEHT Mpeo-
CTaBJISIET OTKOPPEKTUPOBAHHBIN B XOJ1€ 3AIUTHI IMCbMEHHBIN OTYET O HEW.

JlononHuTenbHas Gopma KOHTPOISE 3PPEKTUBHOCTH YCBOCHUSI MaTepuana U MpuoOpeTeHus
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCS B OTKPHITON MHTEPAKTUBHON 3aIiuTe pabOThl HA YCTHOM BBI-
CTYIJICHUM TIEpE]] ayIUTOPUEN COKYPCHUKOB. B 3TOM ciiyyae 3aniura nNpoXoAauT B PEKUME KpaTKo-
ro JIOKJIaja Ha KOH(EpPEHIUH.

CompoBoKI€HHE CaMOCTOSITENBHON padOThl CTYJIEHTOB TAKXKE OPraHM30BAHO B CIEAYIOLIMX
dbopmax:

— BBIIIOJIHEHHE CEMECTPOBON KOHTPOJIBHOM pabOThI 10 MHUBH Iy IbHBIM BapHaHTaM;

— YCBOEHME, JI0NIOJIHEHNE U BHUKAaHUE B pa30upaeMble pa3/esibl AUCUUILTUHBI IPYU TTOMOIIHI
3HAaHMW IOJIy4a€MbIX IO CPEACTBAM M3Y4YEHHUS PEKOMEHIYEMOH JINTEPATYpbl MU OCYLIECTBISAEMOE
yTeM HanmucaHus pedepaTuBHBIX padoT;

— KOHCYJbTALlUU, OPTaHU30BaHHBIE JJISI Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IPH CaMo-
CTOATEIbHOM HM3YUYEHUHU T€X WJIM MHBIX acIEKTOB Pa3/esioB ycBauBaeMOil MH(pOpMaluu B AUCIIH-
TUIMHE.

K cpeactBam oGecrnieuenust ocBoenus nucuuiiuibl «[{udposas oOpaboTka cUrHAIOB)» TaK-
K€ OTHOCHUTCS DJICKTPOHHBIM BapHaHT yueOHOTo MocoOus Mo sIEpHOM GH3MKe, BKIIOYAIOIIMNA B ce-
os1:

— JNIEKIMOHHBIN Kypc nucuuIuinabl «Lludposas o0paboTka CUTHAIOBY;

— KOHTPOJIbHBIE BOIIPOCHI 110 KaXI0MY pa3zeny yueOHOM TUCIUIUINHBI;

— CIIMCOK 3a/1a4 M0 KaX/I0MY paz/ienly yueOHOH TUCIUITIIHHBI.

K cpeactBam oGecrnieuenust ocBoenus qucuuiinibl «[{udposas oOpaboTka cUTHAIOB)» TaK-
e OTHOCSITCS AJIEKTPOHHBIE BapUAHTHI JIOTOJHUTENBHBIX YU€OHBIX, HAYYHO-TIONYJISIPHBIX U Hay4d-
HBIX U3JaHUH MO AIepHON (PU3UKE.
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Pexomenayercs cienyromuil rpaduk ¥ KaJeHIAPHBINA TJIaH CaMOCTOATENbHON padoThI CTY-
JICHTOB TI0 Y4EOHBIM HeemsIM (8 Heenb):

Tunosble 3aJaHUS ISl CAMOCTOSITEJILHOM Pa00ThI CTYIEHTOB

Cpoku
Koin- | ®opma npen- P

Ne . BBIIIOJI-
Tema wiu 3a1anue Tekymel padoTsl BO CTaBJICHUS

TEMBI HEHUS

4acoB | pe3yJIbTaTOB
(menenn)

1 Z-npeoOpa3oBaHue CHUTHAJIOB M €ro CBOMCTBa. | 2,8 VY CTHBIN OTBET. 2
[Ipumepsr  z-npeoOpazoBanus. OOpaTHOE Z- TekcToBbIf
npeoOpa3oBaHue. [Ipumenenust z- JTIOKYMEHT.
npeoOpa3oBaHus.

2 JuckpetHas cBepTka (koHBomoouus). TexHuka | 3 VY CTHBIN OTBET. 2
CBEPTKHU. ABTOKOPPEJISILIMS U €€ BRIUYUCIICHHUE. TexkcToBbIit

JTIOKYMEHT.

3 BeiiBner-npeodpazoBanue u BeiiBiIeT- | 3 YCTHBIN OTBET. 2
¢unpTpanus.  IlporpammupoBanue  BEHBICT- TekcToBbIi
npeoOpa3oBaHU. JTIOKYMEHT.

4 Hefitpamuzanus s¢dekra ['n66ca. OcHOBHEIC | 3 VYcTHBIN OTBET. 2
BECOBBIEC (DYHKIIUU. TexcToBbIit

JTIOKYMEHT.
Hroro: 11,8 8

B OCBOCHHUM OUCHHUIUIMHBI WHBAIHAAMH W JIMLIAMUA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3/10pOBbs  OOJBIIOE 3HAYCHHE HMEET WHIAUBUAYalbHas yueOHass palboTa (KOHCYJIbTALlUM) —
JIOTIOJTHUTEIIbHOE pa3bsCHEHHE Y4eOHOro MaTrepuara.

WunuBuyanbHbie KOHCYJIBTAIMU 110 TIpeaMeTy (B ToM uucie yepe3 email, SKype uiu viber)
SIBJISIFOTCS. B&XKHBIM (haKTOPOM, CLIOCOOCTBYIOIIMM WHANBHIYATH3aLUH O0yYCHHUs 1 YCTAaHOBICHUIO
BOCITUTATENIFHOTO KOHTAKTa MEXKJIY MPEroaBaTeieM U O00YYaroIMMCs WHBAIUIOM WU JIAIIOM C
OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSL.

8. Ilepeyenp HHPOPMALMOHHBIX TEXHOJIOTHH, HCII0JIb3YEMbIX IIPH OCYLIECTBJICHUH 00-
Pa30BaTeIbHOI0 NPoOLecca 10 JUCHUILINHE (MOYJII0)

8.1. Ilepeuensb HHGOPMAIIMOHHBIX TEXHOJIOT U

HH(bOpMaHHOHHBIG O6p330BaTCJ'H)HI)Ie TEXHOJIOTHHW BO3HHUKAIOT IPU UCIIOJIB30BaAHUU CPCACTB
WH(OPMAaIIMOHHO-BBIUNCIUTENFHON TeXHUKU. OOpa3oBaTenbHYI0 Cpedy, B KOTOPOW OCYIIECTBIS-
10TCsI 00pa3oBareabHble HHGOPMAIIMOHHBIE TEXHOJIOTHH, OMPEIESIOT paboTaIINe ¢ HEH KOMIIO-
HEHTBI:

— TEXHHNYCCKada (BI/I)I HCIIOJIB3YCMBIX KOMHBIOTGpHOfI TEXHUKU U CPCACTB CB$I3I/I);

— MPOrpaMMHO-TEXHUYECKas (IPOrpaMMHBIE CPEJCTBA MOMIEPKKHU pean3yeMoil TEXHOJIO-
UM 00y4eHHUs);

— OpPTraHU3aIMOHHO-METOANYECKas (MHCTPYKIUU yYalluMCs U TpernoaaBaTelsiM, OpraHu3a-
11s yaeOHOTO TMporiecca).

[Tox 0O6pazoBaTeNbHBIMU TEXHOJOTHSIMH B BBICIIIEH MIKOJIE TOHUMAETCSI CUCTEMA HAYYHBIX U
WH)XEHEPHBIX 3HAHUH, a TaK)Ke METOJIOB M CPEJICTB, KOTOPHIC MCIIOIB3YIOTCS ISl CO3/IaHus, cOopa,
nepenavyn, XpaHeHuss 1 00paboTku uH(OpMaUK B TPEIMETHOM 001acTH BBICIICH MIKOIbl. DopMu-
pyercs mpsiMasi 3aBUCUMOCTb MeXAY 3(pPEeKTUBHOCTHIO BBIIOJIHEHUS YYEOHBIX MPOrpaMM U CTere-
HBIO UHTETPAIMHN B HUX COOTBETCTBYIOIIUX HH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOIOTHIA.

Nudopmannonnas odpazoBarenbHas cpeia IpeacTaBiser co0oi HHHOPMAITHOHHYIO CHUCTE-
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My, 0OBEIUHSIONIYIO TOCPEICTBOM CETEBBIX TEXHOJIOTH, MPOrpaMMHBIE 1 TEXHHUECKUE CPECTBA,
OpraHU3aIl[MIOHHOE, METOIMYECKOEe U MaTeMaTHuecKoe o0ecredyeHre, peJHa3HauyeHHOe AJIsl TOBBI-
meHus 3pPEeKTUBHOCTU U TOCTYITHOCTH 00pa30BaTEIHHOIO MPOIIECca MOATOTOBKH CIICIIHATNCTOB.

XapakTepHoil 4epToil 00pa3oBaTeIbHON Cpe/bl SBJISETCS BO3MOKHOCTH CTYJIEHTOB M IIpe-
nojaBareseil o0pamarbcs K CTPYKTYPUPOBAaHHBIM y4eOHO-METOJMUECKUM MaTepuanaM, o0ydaro-
MM MYJBTUMEIUIHBIM KOMILIEKCaM BCEr0 YHUBEPCHUTETA B JII000O€ BpeMs U B JIFOOOH TOYKE Mpo-
ctpancTBa. IloMumo nocTymHOCTH y4eOHOro MaTepuana, HEOOXOIUMO 00eCIeyuTh 00ydaeMoMy
BO3MOXKHOCTh CBSI3U C IpENojAaBaresieM, ModydeHre KOHCYJIbTAalluu B OH-JAlH Wi odd-naiH pe-
KUMaX, a TaKK€ BO3MOXKHOCTb IOJIyYE€HUS MHIAUBUAYAIbHON «HABUTALlMW» B OCBOEHMM TOTO WM
uHoro npeamera. CTyAeHTbl OYAYyT CTPEMUTHCA K THOKOMY peXUMY OOYy4eHHUs, MOAYJIbHBIM IPO-
rpaMMaM ¢ MHOTOUYMCIIEHHBIMH MOCTYIIJIEHUSMHU U OTYUCIEHUSIMH, KOTOPbIE IT03BOJISAT HAKaIJIUBATh
3a4EeTHBIC €UHUIIBI, CBOOOIHO MEPEBOAUTHCA U3 OJTHOTO By3a B JIPYrOoil C y4eTOM MPEAbIIyLIEro
OIIbITa, 3HAHUM U HAaBBIKOB. [l0-TIpe’kHEMY Ba)KHOM /17151 CTYZAEHTOB OCTAHETCSI BO3MOXKHOCTb JINUHO-
ro pa3BUTHS U MPO(ECCHOHAIBHOTO POCTa; MPOTrPAMMBbI MOJIYYEHUS CTETIEHU M KOPOTKUE KYPCHI,
BO3MOXHO, OYIYyT IOJIb30BaThCSI OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B TPO-
rpaMMax npogeccHOHaNbHOI0 00yUYeHHUs U aCIIUPAHTCKUX MPOTrpamMmax.

WudopmanroHHbIe TEXHOJIOTUU MOTYT OBITh MCIIOJIb30BaHbI IPU OOYYEHHH CTYICHTOB HE-
CKOJIbKUMU criocobamu. B caMmom mpocToM citydae pealibHbIi y4eOHbIi mpoliece UaeT Mo OOBIYHBIM
TEXHOJIOTHSAM, a UH(OPMALIMOHHBIE TEXHOJIOIMH MPUMEHSIOTCS JIMLIb Ui POMEKYTOYHOIO KOH-
TPOJISl 3HAaHUUN CTYJEHTOB B BUJE TECTUPOBAHUA. DTOT MOJXOJ] K OpraHU3ali 00pa3oBaTeIbHOTO
npolecca npeJICTaBIsIeTCsl OUeHb MEPCIEKTUBHBIM BBUY TOTO, YTO IIPU €r0 JIOCTATOYHO HIMPOKOM
MCIIOJIb30BAaHUU YHUBEPCUTET MOXKET MOJIYUYUTh CEPbE3HYI0 SKOHOMHIO CPEACTB U3-3a O0siee HU3KOM
CTOMMOCTH NPOBENICHUS CETEBOTO0 KOMITBIOTEPHOTO TECTUPOBAHUS 10 CPABHEHUIO C aAYAUTOPHBIM.

[Ipumenenue oOpa3oBaTeIbHBIX MH()OPMAILMOHHBIX PECYpCOB B KayeCTBE IOMOJHEHUS K
TpaJMLIHOHHOMY y4e€OHOMY IIpoLiecCy MMeeT OOJIbLIOe 3HAUEHHE B TeX CilydasX, Korja Ha Kaude-
CTBEHHOE yCBOeHHE oObeMa ydeOHoro marepuana, npexycmorpenHoro ['OC, He xBaTaeT ayauTop-
HBIX 3aHATHIA 10 ydyeOHOoMy TuiaHy. Kpome Toro, Takas ¢opma opranmsanuu y4eOHOTo mporecca
OUYEHb BaXKHA MPU HEOJMHAKOBOW HAYATBHOW MOATOTOBKE 00Yy4aIOIINXCS.

Craemyer 0COOCHHO MOAYEPKHYTh, YTO MPU TAKOM ITOAX0JE KpailHe Ba)KHO 00ECTICUNUTh MH-
TEHCUBHBIM KOHTPOJb CTENIEHU YCBOEHMS Marepuana. Kak npaBuio, Mo KaKIoWl TEME NMPEAYCMOT-
peHo 6oJbII0e IO 00bEMY KOHTPOJIBHOE 33JJaHUE UM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 006pa3oMm, HAKOMJIEHHBIM ONBIT MPUMEHEHUS MH(OPMAIMOHHBIX M JAMCTAHIIMOHHBIX
TEXHOJIOTHI B yUeOHOM Ipoliecce B pa3IMYHbIX BapuaHTaX MMO3BOJISIET TOBOPUTH 00 OMpEeIeHHbIX
npeuMyliecTBax Mo 00HBIX GOPM OpraHU3alui y4eOHOTro mpoliecca:

— CTAaHOBUTCS BO3MOXKHOM NMPHUHIMIIMAILHO HOBAasi OPraHMU3alMsl CaMOCTOSITEIbHON paboThI
CTYJCHTOB;

— BO3pacTaeT MHTEHCUBHOCTb Y4€OHOT0 Mpoliecca;

— Y CTYZIEHTOB NOSABIISIETCSI JOMOJHUTEIbHAS MOTUBALUS K I03HABATEIbHON EATEIbHOCTH;

— IOCTYITHOCTh Y4€OHBIX MaTepUajoB B JI000€ BpeMms;

— BO3MOYKHOCTb CAMOKOHTPOJISI CTENIEHU YCBOEHMS MaTepuaa Mo KaXkJ0i TeMe HeOorpaHu-
YEHHOE KOJIMYECTBO pas.

8.2. [lepeueHnb HEOOXOIMMOI0 MPOrPAMMHOI0 odecreYeHust

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

2. NuterpupoBanHoe opucHoe npunoxkenue MS Office (© Microsoft Corporation).

3. IlporpamMmHOe obecriedeHue il OpraHU3aluy YIpaBIsieMOro U 0e30MacHOro JTOCTyma B
NurepHer.

Ne norosopa [TepedeHp JIMIIEH3MOHHOTO TPOTPAMMHOT0 00eCTIeUeHHsI
Hor. Ne77-AD®/223-d3/2017 | [Tognucka Ha 2017-2018 y4eOHbIN TO1 Ha TporpaMMHOE 0Oec-
or 03.11.2017 neyeHne B paMKax [porpamMmbl  koMnaHuu  Microsoft
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“Enrollment for Education Solutions” mns KOMIBIOTEPOB H
cepepoB KybaHCKOTro TOCyIapCTBEHHOTO YHHBEPCUTETA U €rO
(bummanos:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecniedeHue i 6e30macHor padoThl Ha KOMITbIOTEepe — (haiIoBbI aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [lepedeHp TUIIEH3MOHHOTO MPOTPAMMHOT0 00eceueHMs
Kontpakr Ne69-ADD/223-03 | KOMIIIEKT aHTHBUPYCHOTO MPOTPAaMMHOI0 oOecredeHus (mpo-
ot 11.09.2017 JUICHUE TIPAB MOJIb30BaHUS):
AHTUBHpYCHAas 3amuTa (pundeckux pabodyux CTaHIUN U cep-
BEPOB:

Kaspersky Endpoint Security mist 6msneca — CraHaapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBUpYCHasl 3aIliTa BHPTyaJbHBIX cepBepoB: Kaspersky
Security mis BupTyanpHbIX cpen, Server Russian Edition. 25—
49 VirtualServer 1 year Educational Renewal License

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

AHTHBHpYCHAs 3alUTa BUPTYaIbHbIX pabounx craniuii (VDI):
Kaspersky Security mns BupTyansHbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

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

6. Cucrema xommbioTepHoii marematnku MATLAB + SIMULINK ¢ HeoOXoauMmbIMU
tynbokcamu (© The MathWorks).

Ne norosopa | [TepeyeHs IMIEH3HOHHOTO IPOrPAMMHOIO 0GECIICUeHHs
Kontpakt Nell15-OAD®/2013 | [Ipoanenue nporpaMMHON MOJAEPKKU U MPUOOpPETEHHE MpaB
ot 05.08.2013 M10JIb30BaHMs IPUKJIAIHBIM IPOTPaMMHBIM 00€CIeYeHHEM

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpaxt Nel127-AD®/2014 ot | [IpenocraBienne OecCpOUHBIX NpPaB MOJIb30BAHUS MPOTPAMM-
29.07.2014 HBIM OOECTeUeHHEM, BO3MOXXHOCTh 3arpy3Kd JHUIICH3MOHHOTO
IIpOrpaMMHOro obecnieueHus uepe3 HTepHer:

Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox
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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. Ilepeuenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Dnexktponnas 6ubimoreynas cuctema eLIBRARY.RU:
http://www.elibrary.ru

2. Undpopmanmonnas cuctema «EanHoe OkHO AOCTyIa K 00pa30BaTeIbHBIM pecypcam»:
http://window.edu.ru/window

3. PyOpukon — kpynHelmnii sHnukioneandeckuil pecypc Murepuera:
http://www.rubricon.com/

4. AHHOTUPOBaHHBIN TeMaTU4YecKuil Katanor MHTepHET pecypcoB 1o pusuke:
http://www.college.ru/

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

6. bonpmas Hay4yHast OuOIMOTEKA!

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

7. EcrecTBeHHO-HAaYy4HBIN 00pa30BaTeIbHbIN MOPTAI:
http://www.en.edu.ru/catalogue/

8. Texuuyeckas OMOIMOTEKA:

http://techlibrary.ru/

9. dusnueckas SHIUKIIONECINS:

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

10. Akagemuk — CoBapu ¥ SHUUKIIONEINU Ha AKaJeMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomnas_dusuka/

11. Buxunenus — cBOOOIHASA DHIIMKIIOIE N,
http://ru.wikipedia.org/wiki/

12. ®usnueckast SHIUKIONETUS

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

9. MarepuajibHO-TeXHMYecKasa 0a3a, HeoOxoamMasi JIs1 OCyILHeCTBJIeHHs 00pa3oBa-
TEeJILHOI0 Npouecca Mo JUCHHUILIHHE (MO1YJ110)

VYcenemHas peanuzanus npenojaBanus guctuininHbl «L{udpoBas o0paboTka cHUTHAIOBY
npernonaraeT Haludyie MUHUMAJIbHO HEOOXOJUMOTo JJIs peajau3aluy OakalaBpCKON MporpamMMbl
NepeYHs MaTePHATLHO-TEXHUIECKOTO 00eCTIeueHUs:

— JIEKIMOHHBIE ayAUTOpUHU (00OpYyIOBaHHBIE BUACONPOCKIIMOHHBIM 00OOpYIOBaHHEM IS
NPe3CHTAIHiA, CPEJICTBAMH 3BYKOBOCIIPOU3BEICHHS, JKPAHOM, 1 IMEIOIIHE BBIX0 B IHTEpHET);

— KOMITBIOTEPHBIE KIIACChI I IPOBEICHUS MPAKTHUECKUX 3aHATHH;

— JUCIUIEWHBIN KJIacC ¢ MEpPCOHaJIbHBIMU KOMIBbIOTEpAMHU JIJISl MPOBENEHUS J1TaOOPaTOPHBIX
IPYNIOBBIX 3aHIATUH;

— IpOorpaMMbl OHJIAMHOBOTO KOHTPOJI 3HAHUN CTYIEHTOB (B TOM YHCJE MPOrpaMMHOE
o0ecrieyeHne AUCTaHIIMOHHOTO 00y4eHus);
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— HaJIM4he HEeOoOXOJMMOro JIMLEH3MOHHOTO MPOrpaMMHOI0 obecredeHus (oneparuoHHas
cucrema MS Windows; uaterpupoBanHoe odpucHoe npunokenune MS Office; cuctema Kommbro-
tepHoil mareMaTuku MATHCAD ¢ nakeramu paclimpeHuid; CUCTEMa KOMIIbIOTEPHON MaTeMaTUKU
MATLAB + SIMULINK ¢ HeoOX0auMbIMH TYJIOOKCAMH ).

[Tpu ucnonp30BaHUM JIEKTPOHHBIX W3JJAHUN BY3 JIOJDKEH 00ECIEUUTh KaXI0T0 00yJarole-
rocsi BO BpeMsl CaMOCTOATEIbHOM MOATOTOBKU pabounMM MECTOM B KOMIIBIOTEPHOM KJIAcCE C BBIXO-
J0M B VIHTE€pHET B COOTBETCTBHHU C 00BEMOM H3YyUaEMbIX JUCIUILIHH.

Ne Bit paGor MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHE JUCIIUILTHHBI
/1 P (MOynsl) M OCHAILIEHHOCTh
1 JleknoHHbIe 3aHsATHS | JIEKIMOHHAsT ayJqUTOpHUs, OCHAIEHHAs MPEe3eHTAIIMOHHON

TEXHUKOU (MPOEKTOP, PKpaH, KOMIBIOTEP/HOYTOYK) M COOT-
BETCTBYIOIIUM IporpammHbiM obOecnieueHueM (I10), a taxxe
JTOCTATOYHBIM KOJIMYECTBOM HOcamxouyHbIX MecT Ne 206¢

2 [IpakTuueckue AyauTopusi OCHAIIEHHAs TPEMSI MEJIOBBIMU MJIM MapKEepHBIMU
3aHATUS JIOCKaMH¥, TPE3CHTAIMOHHOW TEXHUKOU (IIPOEKTOp, JKpaH,
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM IMPOTPAMMHBIM
obecrieuenuem (I10), a Takke MOCTATOYHBIM KOJHYECTBOM
mocamovHbIX MecT: Ne 206¢

3 JlabopaTopHbie JlabGopaTopus, YKOMILIEKTOBaHHAs CIIELUATU3UPOBAHHON Me-
3aHSTUSA 0CNbI0 M TEXHUYECKHUMHU CpEJCTBAMU OOyYeHHS W PaOOTHI:
MPE3CHTAMOHHON TEXHHUKON (IIPOEKTOp, HKpaH, KOMIIbIO-
TEp/HOYTOYK) U COOTBETCTBYIOIIMM MPOTPaMMHBIM OOecTiede-
nueM (IIO), a Takke HOCTATOYHBIM KOJIWYECTBOM IOCAI0Y-
HbIX MecT: No 205¢

4 KypcoBoe KoMHatb! AJ1s BBIOTHEHHS KYPCOBBIX padoT:

MPOECKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC wmar.; 311 (PT, SuH, P®);
132¢ (D)

5 I'pynmossie Aynuropuu:
(MHAMBUAYATbHBIC) 206¢, 205¢
KOHCYJIbTAITHN

6 Texymuii KOHTPOJIb, Aynutopuu:
MIPOMEXKYTOUHAS 206¢, 205c¢
aTTeCcTallHs

7 CamMocrosgrenbHas Kabuner mns camocTosITeNbHOM pabOTHI, OCHAIIEHHBIA KOM-
pabora MBIOTEPHON TEXHUKOW ¢ BO3ZMOXKHOCTBIO MOJKIIIOUEHUS K CETH

«HTEepHeT», mporpaMmMoi SKpaHHOT'O yBEJIMYEHHs] U obecrie-
YEHHBIH  JOCTYNOM B  3JIEKTPOHHYIO  HH(OPMAalMOHHO-
00pa30BaTENbHYIO CPEly YHUBEPCUTETA:

208c, 204c

«MyJabTHMEIUITHBIN KJIACC CHIENUATbHBIX JUCHUILIAHY ayl. 205C

JlaGopaTopHble 3aHATHSA O6opynoBanue " MPOrPAMMHO-

10 JMCHHUIIHHE: TEXHUYECKOE OCHAIICHHE y4eOHO-HaydHOMH Koz

«{udpoas 06pabOTKa CUTHAIIOB» 1a60paTOpuH: BO
IlepcoHajibHbIC 3JIEKTPOHHO-
BBIYUC/JIUTCIbHBIC MAIIIMHBI 12
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CPU c yactoroii 6omee 2,4 I'T'y, LCD

Mathcad Cpena Bu3yaabHOTO MpOrpamMMU-

pOBaHUsI, CETeBasi BEPCHSI 12
Matlab Cpena Bu3yanbHOro nmporpaMmmHupo- 12
BaHWUs, CETEBAst BEPCHUs

Microsoft Office 2003, 2007, 2013 12
Eset Endpoint Security AwunTtHBHpYCHas 12
porpamMma

Windows XP, 7, 8.1 OnepaiyionHasi cH- 12
creMa

CoeuHUTEIbHBIC MOTYJIU, ITHYPBI, Kabenu | ~
IIpoexTop SANYO PLC SW20A 1
ITapra (paGouwuii cton) 16
JKpaH npoekuoHHbIA 153Xx140 1
Jlocka Genass MapkepHast 3
Crynbs 25
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