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1. lenn u 32724 U3yYeHHs] TUCIHUATLIHHBI (MOLYJIsI)
1.1. Ileab 0CBOCHHSA TMCIIHILINHBI

Lenpro npenogaBanust quciuiuimHbl «LudpoBas 00paboTka CUTHAJIOB» SIBJISIETCS OOecte-
yeHre 6a30BOM MOATOTOBKH CTYJIEHTOB B 00JIACTH METOJIOB, aITOPUTMOB U CPEACTB IUPPOBOIT 00-
pabOTKH CUTHAJIOB B PAJIMOAJICKTPOHHUKE, TEXHUKE CBSI3M U CMEXKHBIX obnacTsax. [Ipu stom ocoboe
BHUMAaHUE yAETSETCS U3YYCHHIO MAaTeMaTHUECKOTo armnapara 1 OCHOB Teopuu nudpoBoii 00paboT-
KH CHUTHAQJIOB, METOJIOB MPOEKTUPOBAHUS AITOPUTMOB IU(PPOBOI 00pabOTKM CUTHAJIOB M pacueTa
UG POBHIX (PUITBTPOB C HCIOIH30BAHUEM COBPEMEHHBIX CPEJICTB BHIUUCIUTEILHON TEXHHUKH.

1.2. 3apaun JUCIUIIIIMHEI

K ocHOBHBIM 3aayaM OcBoeHUs JucUUIUIMHBL «L{udpoBas o0paboTka CUrHATIOB» HpexIe
BCETO OTHOCHUTCS:

— M3y4eHHue OCHOB (pyHIaMEHTaJIbHOI TeopuH 1M(PPOBOI 00pabOTKH CUTHAJIOB B YacTH Oa-
30BbIX METO/IOB U aJIrOpUTMOB LIU(POBOH 00pabOTKU CUTHAJIOB, MHBAPUAHTHBIX OTHOCUTEIBHO (PU-
3MYECKOW MPHUPOJBI CUTHANA, U BKJIIOYAIOUIMX B ceOs: MaTeMaTHYECKOE ONMCaHHue (MaTemMaTude-
CKHE MOJIENIN) JIMHEHHBIX ITUCKPETHBIX CHUCTEM M TUCKPETHBIX CHTHAJIOB, BKIIFOUYAs JHCKPETHOE U
obIcTpoe npeoOpazoBanue Dypee;

— M3Y4YCHHE OCHOBHBIX 3TAIOB MTPOEKTUPOBAHUS TUPPOBBIX (PUIHTPOB;

— U3y4YeHHEe METOJI0B CHHTE3a U aHajau3a HU(POBHIX (UIBTPOB U UX MATEMATHUYECKOTO OIH-
CaHHA B BUJE CTPYKTYD;

— U3y4Y€HHE COBPEMEHHBIX CPEACTB KOMIIBIOTEPHOTO MOAEIHPOBAHUS 0a30BBIX METO/OB U
aJITOPUTMOB ITU(GPOBOM 0OPaOOTKH CUTHAJIOB.

1.3. MecTo AMcUUIINHBI (MOAYJIsSI) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMblI

Huctunmmaa B1.B.01 «IludpoBas 00paboTka CHUTHAIOB» BXOIAUT B BapUAaTUBHYIO YacTh
b1.B 6noxka 1. Iuctunnunsl (Moaynn) b1 yueOnoro mana.

JlucumniuHa JIOTUYECKH U COJEPKaTEIbHO-METOANYECKH CBSI3aHa C TUCUUIUIMHAMU MOJY-
aeit «Marematuka», «O0mas ¢pusukay, «O0mmi Guznyeckuit npakTukym». /11 ocBOeHUs TaHHON
JUCLUIUIMHBI HEOOXO0IMMO BJIa/IeTh METOIaMHU MaTEMaTHYECKOTO aHaIu3a, aHATUTUYECKON TeoMeT-
puM, JIMHEHHOI anreOphl, perieHueM anredOpanydeckux, AuddepeHInanbHbBIX M HWHTETPaJbHBIX
ypaBHEHUI; TeoprH (QYHKIUN KOMILJIEKCHOTO NIEPEMEHHOT0, TEOPUU BEPOSITHOCTEN M MaTeMaTuye-
CKOM CTaTHCTUKH; 3HATh OCHOBHBIE (pU3MUYECKUE 3aKOHBI;, YMETh NMPUMEHSATh MaTeMaTHUECKUE Me-
TOJbI U (PU3MUECKHE 3aKOHBI IJISl peLISHUS MPAKTUYECKUX 3a/1ay.

B pesynbrare M3yueHHs HACTOSALIEH AMCLUIUIMHBI CTYJIEHTBI JOJDKHBI IOJIyYUTh 3HAHMS,
UMEIOLINE HE TOJIBKO CaMOCTOSITENIbHOE 3HaYeHHe, HO M oOecreynBarouiie 0a3oByl0 MOATOTOBKY
JUIl YCBOGHUS AMCUUIUIMH 0a30BOH M BapuaTHBHOHM dacteil Onoka 1 «/lucumruimuel (Momynn)»
y4eOHOro IJIaHa.

1.4. llepeyeHb NMJIAHUPYEMBIX pe3yJbTATOB 00yYeHHMs MO AMCUHUILIMHE (MOAYJI0), CO-
OTHECCHHBIX C IVIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUSA 06p330BaTeJILHOﬁ MmporpaMmal

N3yyenne naHHOW yueOHON NUCIMIUIMHBI HAMPaBICHO Ha (pOpMHUpOBAHUE Y O0yUYaAOLIUXCS
cnenytomux komrerennuii: OIIK-5, TIK-2.

Ne WNupekc Coneprxanue B pesynbrate u3yueHus: yueOHON AUCHUTIIMHBI
oy, | KoMme- KOMIIETCHITHH 00y4armuecs JOIKHbI
TEHIIUN (unu e€ yacTH) 3HATh yMeTh BJIA/IETh
1. | OIIK-5 | cmocoOHOCTh WCIIONB- | — METOABI MaTe- | — OOBSICHATh Ma- | — HaBBIKAMH
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30BaTh OCHOBHBIC
npueMbl 00paboOTKU U
NPEICTaBICHUAS  JKC-
NepUMEHTAIbHBIX
JTAHHBIX

[1K-2

CIOCOOHOCTh ~ pealiu-
30BBIBaTh MPOTPAMMBI
IKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHHM, BKIIIO-
yas BBIOOp TeXHHYE-
CKUX CpEeICTB U oOpa-
OOTKY pe3yibTaToB

MaTU4ECKOTrO
ONUCAHMUA  JIH-
HEUHEBIX HC-
KPETHBIX cu-
CTEM;

— OCHOBHBIE
3Tanbl MPOEKTH-
poBaHus  1Up-
pOBBIX  (QuIIb-
TpPOB;

— OCHOBHBIE Me-
TOJbl CHUHTE3a U
aHanmm3a qa-
CTOTHO-
n30HMpaTeTh-HbIX
U (POBBIX
(buIbTPOB;

— METOJIbl MaTe-
MaTHYECKOTO
omucaHus mH-
pPOBBIX  (QuIIb-
TPOB B  BHUJE
CTPYKTYpBIL;

— METojA Mare-
MaTHYECKOTO
ONUCAHMUA JHC-
KPETHBIX CHTHA-
JIOB C MOMOILBIO
TMCKPETHOTO
npeoOpa3oBaHUs
Dypoe;

— QITOPUTM
ObICTpOro  Impe-
o0Opa3oBaHUs
Dypbe;

— TIPUHITUITBI
OLIEHKH IIyMOB
KBaHTOBAaHUS B

U (ppoBbIX
¢bunpTpax C
(bukcupoBaHHON
TOUYKOM.

TEMaTU4ECKOe
ONMCAaHHUE JIMHEU-
HBIX JTUCKPETHBIX
CUCTEM B BHIE
aJITOPUTMOB;

— BBITIOTHSTh
KOMIIBIOTEPHOE
MOJIEJIUPOBaHUE
JIMHEUHBIX  JHC-
KPETHBIX CHCTEM
Ha OCHOBE UX Ma-
TEMaTHUYECKOIO
OIHCAHUS;

— 3a7aBaTh Tpe-
OoBaHMsi K 4a-
CTOTHBIM  Xapak-
TEpUCTUKAM LHQ]-
POBBIX (PMIIBTPOB;
— 00OCHOBBIBaTh
BbIOOp THMA LU-
poBoro QuibTpa,
C KOHECYHOU WIH
OeCKOHEUHOM
HMMILYJIbCHOM  Xa-
PaKTEpUCTUKOW;
— CHHTE3UpOBaTh
nudposoit
GuIbTp U aHAIU-
3UpOBaTh €ro Xa-
PaKTEPUCTUKH
CPEJICTBAMU KOM-
MBIOTEPHOTO  MO-
JIeJINPOBAHUS;

— 000CHOBBIBAaTh
BBIOODP CTPYKTYPHI
1 poBoOro
¢bunbTpa;

— BBINOJIHATh
KOMITBIOTEPHOE
MO/IETTUPOBAaHUE
CTPYKTYpBI  1H(-
POBOTO (PUIBTPA;
- BBIYHUCIISATH
JTUCKPETHOE TIpe-
oOpa3oBaHme
dypbe AUCKPET-
HOTO CHUTHajla ¢
MOMOIUIBIO  AJITO-
PUTMOB OBICTPOTO
npeobpa3oBaHus
dypbre CcpeacTBa-
MU  KOMIBIOTEP-

COCTaBJICHUS
MaTemMaTHye-
CKMX MoJenei
JIMHEVHBIX
JTUCKPETHBIX
CUCTEM U JHC-
KPETHBIX CHT-
HAJIOB;

—  HaBBIKAMU
KOMIIBIOTEP-
HOTO MOJIEH-
poBaHHS  JHU-
HEUHEIX JIHC-
KPETHBIX  CH-
CTeM;

—  HaBbIKaMHU
KOMITBIOTEPHO-
ro MPOEKTHPO-
BaHUs 1Mdpo-
BBIX (DUIIBTPOB;
—  HaBBIKAMHU
KOMIIBIOTEP-
HOTO  BBIYHC-
JeHUs  JIUC-
KpPETHOTO TIpe-
o0Opa3oBaHUs
dypbe Ha OC-
HOBE OBICTpO-
ro mpeobpazo-
BaHus Pypse.




HOTO MOJIEIHUPO-
BaHUS.

2. CTpyKTypa M coiep:KaHue JUCIHIIIHHbI
2.1. PacnpeneJieHne TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUIaM padoT

OO6mas TpyA0€MKOCTh TUCHIUILIAHBI cocTaBisger 3 3ad. ex. (108 wacoB), ux pacmnpene-
JICHHE 110 BUAaM paboT mpeacTaBieHo B Tabnuie (011 cmyoenmos ODO).

Bun yueOHo# paboTh Bcero CemecTtpbl
4acoB (gacel)
4
KonTakTHasi padora, B TOM 4ucJIe:
AyauTOpHBIE 3aHATHS (BCEro): 60,2 60,2
3aHATHs JIEKIIHOHHOIO THIIA 24 24 - — -
JlaGopaTopHble 3aHATHUS 32 32 — — —
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPHI, MPAKTUYECKUE
3aHATHUSA) - - - B -

Nuas koHTaKTHas padora:
KonTpons camoctostenpaoi pabotsl (KCP) 4 4

ITpomexyrtounas arrecrauus (MKP) 0,2 0,2
CamocTosiTeJibHAasi pab0oTa, B TOM YHCJI€:
Kypcosas pabora — — — — —
[TpopaboTka yueOHOTo (TEOPETHYECKOT0) MaTepraa 20 20 — — —
BeImonHeHre WHAMBHY A IbHBIX 3aJJaHUH (TTOATOTOBKA

N 9 7,8 7,8 - — -
COOOIICHNH, TPe3eHTALNH)
Pedepar - — — — —
ITonroroBka K TEKylLieMy KOHTPOJIIO 20 20 — — —
KonTpoJs:
IToaroToBKa K 3K3aMeEHY
OO01mas Tpy10eMKOCTh yac. 108 108 — — -
B TOM YHCJIe KOHTAKTHAs 60.2 60.2
pabora
3a4. ell. 3 3

KonTakTHas pabota npu npoBefeHnH yueOHbIX 3aHATHI 1o nucuuiuinae «{udposas obpa-
00TKa CHT'HAJIOB» BKIJIIOYAET B ceOsi: 3aHATHS JIEKLIMOHHOTO THUIIA, JJAOOpaTOpHbIe pabOTHI, 3aHITHS
CEMHUHAPCKOro Tuma (IpaKTHYECKHE 3aHATHs), TPYIIOBbIE M HHIWBUIYAJIbHBIE KOHCYJbTALIUU,
POMEXKYTOUHAs aTTecTalus B yCTHOH Gopme.

2.2. CTpyKTYypa JMCHUIIMHBI

Pacnpenesnenne BUIOB yueGHOM pabOThI M UX TPYJIOEMKOCTH MO pa3/eiaM AUCIUIIIHHEL.
Pa3znensl (TeMbl) IMCHMIUIMHBI, 3ydaeMble B4 cemectpe (ouHas gpopma):



KomangecTtBo gacoB
us HaumenoBanue pa3zenosB (TeM) AyRuTOpHas BTH::)Z:;I
/T Bcero pabota KCP
pabota
J . | 113 | JIP CPC
1 |Cursansel ¥ TUHEHHBIE CUCTEMBI 15,8 4 4 7,8
2 |[uckperuzaius U IUCKpPETHBIC Tpeodpa- 42 8 16 5 16
30BaHUs CUTHAJIOB
3 |DunbTpanusi OTHOMEPHBIX CUTHAIIOB 12 4 - 8
4 |YactoTHbIH aHaU3 IM(POBBIX PUIHTPOB 38 8 12 2 16
HToro mo tucuuIjInHe: 107,8 | 24 32 4 478

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemuHapsl, JIP — naboparopHbsie

3ansatusi, CPC — camocrosrensHas paboTa CTyACHTA.
2.3. Conep:xanue pa3esioB (TeM) AUCHUILIMHBI

2.3.1. 3aHATHA JeKIHOHHOT0 THIIA

HEIHbIE CUCTEMBI |KpPEeTHBIE U LIU(POBBIE CUTHAIIBI.

Mertponorus curnanon. JInHelHOe, HOPMUPO-
BaHHOE, METPUUYECKOE U TMIILOEPTOBO MPO-
CTPAHCTBA CUTHAJIOB.

®ypbe-nipeoOpa3oBaHUE CUTHAJIOB U €ro CBOM-
ctBa. O006meHHbIH psix Oypoe. Dhdext ['uob-
6ca. [IpeobpazoBanue cBeptku. Koppensunon-
HBIE U CIIEKTPAJIbHBIE COOTHOILLICHMSL.
JIMHAMHWYECKOE U CIIEKTPAJIbHOE IPECTABIIE-
HHE CUTHAJIOB. MOIIHOCTb U DHEPIHs CUTHA-
JI0B. DHEPreTUYECKUE CIIEKTPHI CUTHAJIOB. Ma-
TEMAaTUYECKOE OITMCAaHNE ITYMOB U IOMeX. Xa-
PaKTEPUCTUKH ITOMEX.

JIuHeliHbIe ¥ HHBAPUAHTHBIE K CIIBUT'Y CUCTEMBI
npeoOpa30BaHusl CUTHANOB. IMITyIbCHBIN OT-
KJIMK ¥ niepeaTounble pyHkuuu cucteM. MuTte-
rpain Jroamens. AMIIIUTY THO-4acTOTHas U Qa-
30-4aCTOTHAsI XapaKTEPUCTUKU CUCTEM.

Ne HaumenoBanue dopma TEeKyIIEero
Copepxanue pazzena (TeMbl)
n/n | paszgena (TeMbl) KOHTPOJISI
1 |Cursaiusl u 1u- Krnaccudukanus curaanoB. AHajIoroBbie, 1uc- | OTBETHI HA KOHTPOIIb-

HBIC BOIIPOCHI / BBI-
MOJTHEHUE TPAKTHYe-
CKHUX 3aJ]aHHii / OTYET
IO BBITIOJIHEHHBIM J1a-
OopaTopHBIM paboTam

2  |duckperuzanus v |3aauy U NPUHLIMIIEI JUCKPETH3AMU CUTHA-
JTUCKpETHBIE Mpe- |10B. PaBHOMepHast nuckpeTtuzanusi. CoexTp
00pa30BaHMs CUT- |TUCKPETHOTO CUTHaNa. IHTeproIsuOHHbINH
HAJIOB psan Korensnukosa—Illennona. Jluckperusa-
LU C yCpelHeHueM. Jluckperusanus Crek-
TpOB.

JluckpeTu3anus o KpUTEpHIo HaubOoIbIIEro
OTKJIOHEHMsI. AJJalTUBHAS IUCKPETU3aLUs.
KBantoBanue curnanos. Jlenumanus u UHTEp-
MOJISILUS JAHHBIX.

[Ipeo6pazoBanue Oypre. JuckpeTHoe mpeod-
pazoBanue @ypoe. boicTpoe npeoOpazoBaHue

OTBeTHI Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBI-
MOJTHEHUE TIPaKTHYe-
CKUX 3a/IaHUM / OTYET
IO BBITIOJIHEHHBIM JIa-
O6opaTopHBIM paboTam
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@ypbe. Aroput™ OBICTPOTO MPEOOPa3OBAHHUS
Dypeoe.

HenpepsiBHOE 1 TUCKpeTHOE peoOpa3oBaHue
Jlamnaca.

Z-nipeoOpa3oBaHue curanos. [Ipumeps! z-
npeoOpa3oBanus. CBs3b ¢ IpeoOpazoBaHUSIMU
®ypre u Jlamtaca. CBoiicTBa z-
npeoOpaszoBanusi. OToOpaxkeHue z-
npeoOpa3oBanus. AHanuTu4eckas popma z-
o6pa3oB. OOpaTHoOe Z-peoOpazoBaHUE.
JluckpeTHas cBepTKa (KOHBOJIIOLMS). Y paBHe-
HUE TUCKPETHON CBepTKU. TeXHUKa CBEPTKH.
ABTOKOppeIsus U ee Beranciaenue. [lpume-
HEHMsI aBTOKOPPENISALIMOHHON (DyHKIUH.
BeiiBner-npeodpazoBaHue 1 BeBIET-
¢unbTpanus. [IporpammupoBaHnue BeiBeT-
peoOpa3oBaHU.

@unbTpanys oa-
HOMEPHBIX CUTHA-
JI0B

O6paboTtka 1uppoBbIX curHanoB. KiroueBbie
onepannu 1MdpoBoit 00paboTku (JIMHEHHAs
CBEpTKa, KOppenslus, JuHelHas uudponas
dbunpTparus, ITUCKPETHBIE MpeoOpa3oBaHMUs,
MOIyJIsUs curHasioB). OGnacTH NpuUMEHEHUs
nrudpoBoit 00pabOTKU CUTHAJIOB.

Hudpossie puibTpbl. HepekypcuBHbie U pe-
KypcuBHbIe GUIbTphl. IMITyJIbCHAS peakius
¢mibTpoB. I[lepenatounsie GyHKIMM HUITb-
TpOB. YCTOWYUBOCTH (pUibTpoB. HacTOTHBIE
XapakTepucTuku puinbTpoB. dDazoBas u rpymn-
noBas 3aepxka. PuiabTparus ciry4alHbIX
curHayioB. CTpYKTypHBIE CXeMBbI IUPPOBBIX
(bUIbTPOB.

OTBeTBI HA KOHTPOJIb-
HbIE€ BOIIPOCHI / BbI-
IIOJIHEHUE MpaKTHUYE-
CKHUX 3aJaHUH

YacToTHbIN aHa-
713 UG POBBIX
¢bmIbTpOB

OuIbTpHI CriaaxuBaHus. MeTol HAMMEHbIINX
kBasipaToB. ®uneTpel MHK 1-r0o nopsiaka.
NMmynibecHas peakius U 4aCTOTHAs XapakTe-
puctuka ¢puibTpa. ONTUMHU3ALNS CTIIaXKHBa-
Hus. ©unetpsel MHK 2-ro nopsaka. ®unbTpbl
MHK 4-ro nopsinka. PasnoctHbie GUabTphl 1
(GUIBTPHI HHTETPUPOBAHUS.

OunpTpanus CiIyd4alHbIX CUTHAJIOB. CIIEKTphI
MOIIHOCTH CIIy4alHbIX CUTHAJIOB.
[Ipumenenue BecoBbIX GyHKIUN. D deKT
I'n66c¢a u ero npakTU4ecKue MOCIEACTBUS IPU
¢unbrpanuu. Helitpanuzauus ssnenus ['no6-
ca B 4acTOTHOM 001acTu. OCHOBHbIE BECOBBIE
byHKIUY.

HepekypcuBHble yacTOTHBIE I (PpOBBIE PUITH-
Tphl. Tumbl GuiabTpoB. METOAMKA PacueTOB
HI®. Uneanbuble yacToTHBIE GUIBTPHI. VM-
yJbCHAs peakuus puibTpoB. KoHeuHsle mpu-
OmmkeHus uaeanbHbix GuiabTpoB. [Ipumene-
HUE BECOBBIX (QyHKIMM. [ TagKkue yacTOTHBIC
¢ubTpel. Auddepenumpyronie uuppossie

OTBeTHI HA KOHTPOJIb-
HbIE€ BOIIPOCHI / BbI-
MOJIHEHHE MPAKTHYE-
CKHX 3aJIaHHUH / OTYET
IO BBITIOJTHEHHBIM J1a-
OopaTopHBIM paboTam
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GWIBTPHI. AJTBTEPHATUBHBIE METO/IBI pacueTa
HEPEKYPCUBHBIX LIU(POBBIX PUIBTPOB.
Z-nipeo0Opa3oBaHKE CUTHAJIOB U €ro CBOWCTBA.
[Tpumepsr z-mpeoGpa3zoBanus. OOpatHoe z-
npe-o0pa3oBaHue. [Ipumenenus z-
npeoOpa3oBaHusl.

PexypcuBnbie nudpossie puiibTpsl. Kackas-
Has 1 napaiensHas gopma PLI®D. PazpaboTka
peKypcUBHBIX LHU(POBBIX PMIIbTPOB. Pe-
KEKTOPHBIE U CEJIEKTOPHbIE (pUIbTphl. buiu-
HelHoe z-nipeoOpa3zoBanue. TuIbl peKypcuB-
HBIX YaCTOTHBIX (UIbTPOB. HU3K0UaCTOTHBIM
¢uneTp barrepyopra. BeicokouacToTHBINM
¢ubTp barrepyopra. [TonocoBoii punbTp
barrepyopra. ®unpTpsl Yebbliena.

2.3.2. 3aHATHSA CEMUHAPCKOI0 TUIIA

CornacHo yyeOHOMY IUIaHY CEMHMHApCKue (IIPaKkTUYEeCKHE) 3aHATUS MO Y4eOHOH Iuciu-
winHe b1.B.01 «{udposas 06paboTka CUrHATIOB» HE MPEIYCMOTPEHBI.

2.3.3. JIabopaTopHble 3aHATHS

Ne
Ne Kon-Bo
W pasnena HaunmenoBanue 1ab0opaTopHbIX padboT 4ACOB
JMCIUTITHHEI
1 1 MojenupoBaHye JHHEHHBIX cUCTeM B cucteMe Mathcad 4
2 2 CnexTpanbHblii aHanu3 B cucreme Mathcad 4
3 2 OuIbTpaIys 3alyMICHHBIX CUTHAJIOB C UCIIOJIb30BAHUEM OBICT- 4
poro npeobpazoBanus Pypwe B cucteme Mathcad
4 2 [IporpammupoBanue  BeHBIET-MpeoOpa3oBaHUl B  CHCTEME 4
Mathcad
5 2 BeiiBner-¢punpTpanys 3allyMICHHBIX CHTHAJOB B CHCTEME 4
Mathcad
6 4 [TpoextupoBanue mudposoro BUX-puneTpa MeTomoM OHIH- 6
HeliHoro npeodpa3oBanus B cucteme Mathcad
7 4 [TpoextupoBanne 1mppoBoro KUX-punstpa B cucreme 6
Mathcad
Hroro: 32

2.3.4. MeToan4yeckue yKa3aHus K JJa0opaTopHbIM padoTam

JlaboparopHble pabOThl BBIMOJHAIOTCS B MYJIbTUMEIUNHOM KJIacce CHEIUANIbHBIX JUCIIH-
IJIMH B UHXKeHepHO-maTeMaTtndeckon cucteme MATHCAD c¢ ucnosnas30BaHHEM BCTPOEHHBIX B 3TY
CHCTEMY CPEJICTB MPOTPAMMHUPOBAHHS U TpapUUECKON BH3yalIHM3alUU PE3yJbTATOB YHCICHHBIX
pacueTos.

[To wToram BbINOIHEHMS KaxaA0M Ja00paTOpHON pabOTHI CTYIEHT COCTaBISAET MOAPOOHBIN
MUCHMEHHBIN OTUET, OMUPAsICh HA KOTOPBIH T0JKEH B Oecelie ¢ mpernoaaBaTeiaeM NpoaeMOHCTPUPO-
BaTh 3HAHME TEOPETUYECKOT0 M AKCIEPUMEHTAJIbHOIO0 MaTepuaia, oTHocsuerocs k padore. [Ipo-
BEpKa 3HAHUIl CTy/IEHTa OCHOBaHA HAa KOHTPOJBHBIX BOIMPOCAX, MPUBEACHHBIX B OMUCAHUH PaOOTHI
U JIOTIOJTHUTENBHBIX BOMPOCAX, KACAIOIIUXCS COOTBETCTBYIOLINX Pa3/1€JI0B OCHOBHOM IHCLUILIMHbI
«Iudposas 00paboOTKa CUTHATIOBY.
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B pesynbTare BbINONHEHUS J1a00OPATOPHBIX pabOT y CTYJAEHTOB (POPMHUPYIOTCS U OLICHHUBa-
fotcst Tpedyembie @I'OC u OOII no nanpasnenuto 11.03.01 Pagnorexnuka (nmpoduns: Pangnorex-
HUYECKHE CPENICTBA Mepeaun, mpuemMa u 00padboTku curnanos) kommerenmun: OIK-5, TTK-2,

JlaGopaTopHas padora Ne 1.

MoaeaunpoBanue JHHEHHBbIX cucTeM B cucreme Mathcad.

Lens paboTsI:

— M3Yy4YUTh METOJIbI MOJICTTMPOBAHMS JIMHEHHBIX CUCTEM B makete nporpamm Mathcad;

— paccyuTaTh U MpPOAHAIM3UPOBATh AMILIUTYIHO-YaCTOTHYIO XapakTepuctuky (AUX) cu-
CTEMBI;

— HallTH OTKJIMK (PUIBTPA HA CTYMEHYAThI CUTHAI — MEPEXOJIHYI0 XapaKTepPUCTUKY (puiib-
Tpa,;

— HAlTH OTKJIUKU (PUIBTpa HAa rapMOHUYECKHE CUTHAJIBI B IOJIOCE MPOIYCKAHUS U IOJIOCE
3aJepKUBAHUs, OLCHUTh U30MpaTeIbHbIE CBOMCTBA (DUIIBTPA;

— HamuMcarh U OTJIAJUTh COOTBETCTBYIOLIYIO IPOrpaMMy YUCIIEHHOTO pacyeTa B MHKEHEPHO-
maTeMaTtuueckoit cucteme Mathcad.

B npouiecce BbInoaHEHUS pabOThI CTYAEHT, PYKOBOJCTBYSICh METOJAMYECKUMHU YKA3aHUSIMHU K
BBINOJIHEHUIO JAaHHOM paboThI:

— OIpeiesIsieT OCHOBHBIE PACYETHBIE COOTHOLICHHUS;

— pa3palaTbIBaeT aJIrOpUTM YHCICHHOTO pacueTa;

— COCTaBJISICT COOTBETCTBYIOIIYIO IPOrpaMMy YHCICHHOTO pacueTa B cucteme Mathcad;

— OCYULIECTBISIET OTJAJKy MPOTPaMMBbl, HCIIOJIb3YSl TUIIOBbIE HA0OPHI BXOJAHBIX JAHHBIX,
MIPUBEJICHHBIC B 33JJaHUU K JTaOOpaTOpHOU pabdoTte;

— MpeNoCTaBisieT 3aBEPIICHHBIN MPOrpaMMHBIN Ko B (hopMaTe KOMIBIOTEPHOH CHCTEMBbI
Mathcad (¢aiin *.xmcd) mpermomaBaTesno st MPOBEPKHA U OTBEYACT HA BOIMPOCHI MPEIIOAaBaATEIIS
JUIS IOJYYEHHUs 3a4eTa 3a BHIIIOJHEHHYIO paboTy.

JlabopaTopnasi padora Ne 2.

CnexTpanbHblii anaiau3 B cucteme Mathcad.

ens paboThI:

— M3Yy4YUTh METOJIbI aHAJIM3a CIIEKTPa CUTHAJIOB B nakeTe nporpamm Mathcad;

— BBIMOJIHUTD 3aMKCh M CUNTHIBaHUE (paiiiia, coepKaliero OTCUeThl CUTrHaa,

— paccyMTaTh U MPOAHATM3UPOBATh CHEKTPBI CHTHAJIOB C MOMOIIBIO OBICTPOro Mpeodpa3o-
Banust Oypre (BI1D);

— paccuMTaTh M MPOAHATU3UPOBATH CIICKTPhI HEMIEPUOANICCKUX CUTHAJIOB C TIOMOIIBIO TTpe-
obpazoBanus Oypbe;

— paccyMTaTh W MPOAHATU3UPOBATh CIEKTPBI MEPHOAMYCCKUX CUTHAJIOB C TIOMOIIBIO JTHC-
KpeTHoro psjga dypoe;

— HaINucaTh U OTJAIUTh COOTBETCTBYIOIIYIO IPOTPAMMY YHCIIEHHOTO pacdyeTa B HHKEHEPHO-
Maremaruieckoi cucteme Mathcad.

B mporiecce BhIMOHEHHUS paOOThI CTYACHT, PYKOBOJCTBYSICh METOMUECKUMH YKA3aHUSIMH K
BBITIOJTHEHHIO JTAHHOW pabOThI:

— OTIpeeIIieT OCHOBHBIC PACUETHBIC COOTHOIICHMUS;

— pa3pabaThiBacT AITOPUTM YHUCIIEHHOTO PacyeTa;

— COCTaBJISIET COOTBETCTBYIOIIYIO POrpaMMy YHCICHHOTO pacueTa B cucteme Mathcad;

— OCYIIECTBISIET OTJIAAKY MPOrPaMMbl, HUCIOJb3Ysl THUIOBbIE HAOOPHI BXOMHBIX JIaHHBIX,
MIPUBEJICHHBIC B 33JJaHUU K JTaOopaTOpHOU paboTe;

— MPEJOCTaBJSIET 3aBEPILICHHBIA MPOrPAaMMHBINA KO B (pOpMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢paiin *.xmcd) mpermomaBaTeno s MPOBEPKHA U OTBEYACT HA BOIPOCHI MPEIOAaBaTEIIS
TS TIOJTyYCHUS 3aYeTa 3a BBIMOJIHCHHYO PaboTy.

JlabopaTopnasi padora Ne 3.



@OuabTpanus 3anryMJIeHHbIX CHTHAJIOB ¢ UCTIOJIb30BAHHEM OBICTPOTO MPeodpa3oBaHus
®dypse B cucreme Mathcad.

ens paboTh:

— M3YYHTh METO/IBI MATEMATHYECKOTO MOJICITUPOBAHHS [ITYMOB U TIOMEX;

— H3YYHUTh METOJUKY paboThl ¢ KOMaHAaMH ObICTporo npeodpaszoBanus dypbe B cucteme
Mathcad;

— OCBOHWTH METOJIUKY HCITOJIB30BaHMS OBICTpOTO TpeodpazoBanus dypbe st GunpTpanun
3allyMJIEHHBIX CUTHAJIOB;

— HaIMCcaTh U OTIAIUTH COOTBETCTBYIONIYIO IPOTPAMMY YMCIIEHHOTO pacdyeTa B MH)KEHEPHO-
MaTeMaTtuueckoi cucteme Mathcad.

B mporiecce BbImoHEHMs paObOTHI CTYACHT, PYKOBOJICTBYSICh METOJMUYECKUMH YKa3aHUSIMH K
BBITIOJTHEHHUIO TaHHOUW paboThI:

— OmnpeeNsieT OCHOBHBIC pacYeTHBIC COOTHOIICHHS,

— pa3pabaTbIBaeT aITOPUTM YUCICHHOTO pacyeTa;

— COCTaBJISICT COOTBETCTBYIOIIYIO IPOrpaMMy YUCICHHOTO pacueTa B cucteme Mathcad;

— OCYIIECTBISIET OTJIAJKYy IPOrpaMMBbI, MCHOJIB3Ysl THUIOBBIE HAOOpPHI BXOAHBIX JTaHHBIX,
MIPUBEJICHHBIC B 33JJaHUU K JTaOOpaTOpHOU pabdoTte;

— TPEOCTaBIsET 3aBEPIICHHBIM MPOrPaMMHBIN KOJ B (GopMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢daiin *.xmcd) mpermomaBaTesnno st POBEPKHA U OTBEYACT HA BOIMPOCHI MPEIIOAaBaATEIIS
JUTSL TIOJTyYE€HUS 3a4eTa 32 BBIMOJHEHHYIO padoTy.

JlabopaTopnasi padora Ne 4.

IIporpammupoBanue BeiiBieT-npeodpasosannii B cucreme Mathcad.

Hens paboTsr:

— W3YYUTh METOJHKY NMPOTPaMMHON BH3yalH3alusl BEWBIETOB THUIA «MEKCHKAHCKas ILIS-
nay,

— W3YYUTh HCIOJIB30BAHUE NPSIMOTO BEHBIET-NPEOOpa3OBaHUSA M TIOCTPOCHUS BEUBIET-
CIEKTPOrPaMMBI JIJIsl MEaHIPa;

— BBITIOJIHUTD BEHBIIET-PaA3I0KEHNE U PEKOHCTPYKIHIO TUTIOBBIX AJIEMEHTAPHBIX CUTHAJIOB,;

— HamMcaTh U OTJIAJUTh COOTBETCTBYIOIIYIO MPOTpaMMy YUCIEHHOTO pacyeTa B MHKEHEPHO-
Maremarudeckoi cucteme Mathcad.

B npotiecce BbIOTHEHHS pabOThI CTYACHT, PYKOBOACTBYSCH METOIUYECKUMU YKa3aHUSIMU K
BBITIOJTHCHHUIO TAHHOW PabOTHI:

— OIpeieTIsieT OCHOBHBIE PacyeTHbIE COOTHOILICHHUS;

— pa3palaTbIBaeT aJrOpUTM YHCICHHOTO pacueTa;

— COCTaBJIIET COOTBETCTBYIOIIYIO MPOrpaMMy YHCICHHOTO pacueTa B cucteme Mathcad;

— OCYUIECTBISIET OTJAJIKy MPOTPAaMMBI, HCIIONB3YSl TUIIOBBIE HA0OPHI BXOJHBIX JTAHHBIX,
MpUBEICHHBIE B 3a/IaHUU K J1abopaTOpHO paboTe;

— TMPEeNOCTaBIseT 3aBEPIICHHBIN MPOrpaMMHBIN KO B (hopMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) mpemomaBaTenno sk MIPOBEPKHA M OTBEUACT Ha BOIMPOCHI MPETOAaBaTENS
JUTSL TIOJTYYEHHUs 3a4€Ta 32 BHIIIOJHEHHYIO paboTy.

JlaGopaTtopnas padora Ne 5.

BeiiBaer-¢guabTpanus 3allyMJIeHHBIX CHTHAJIOB B cucreMe Mathcad.

ens paboTh:

— U3YYHUTh METO/bI MATEMaTUYECKOI0 MOJIETUPOBAHMS ITyMOB U TIOMEX;

— M3Yy4YUTh METOJIMKY PaOOTHI C KOMaHIaMu BelBieT-peodpazoBanuii cucreme Mathcad,

— OCBOUTbH METOJMKY HCIIOJIb30BaHMsI BeHBIET-NpeoOpa3oBaHuil s GuiabTpanuu 3amrym-
JICHHBIX CUTHAJIOB,

— HanucaTh U OTIaJUTh COOTBETCTBYIONIYIO IPOTPAMMY YHCIIEHHOT'O pacyeTa B MHKEHEPHO-
Maremarudeckoi cucteme Mathcad.

B mporecce BbinosnHeHUs! paboThI CTYAEHT, PYKOBOJCTBYSICh METOAMYECKUMH YKA3aHUSAMH K
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BBITIOJTHCHHIO TAHHOW PaOOTHI:

— OIIpENEIAET OCHOBHBIE PACUETHBIE COOTHOLICHMS;

— pa3palaThIBaeT aJrOpUTM YHCICHHOTO pacueTa;

— COCTaBJISICT COOTBETCTBYIOIIYIO MPOrpaMMy YHCIICHHOTO pacueTa B cucteme Mathcad;

— OCYUIECTBISIET OTJAJAKY MPOTPAaMMBI, HCIIOJB3YSl THUIIOBBIE HA0OPHI BXOJIHBIX JTAHHBIX,
NPUBECHHBIC B 3aJJaHUU K JIAOOpaTOpHOU padoTe;

— MPEOCTaBIseT 3aBEPILECHHBIM MPOrpaMMHBIN KoJ B ¢opMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) npenogaBaTento A TPOBEPKH M OTBEYAET HA BOIPOCHI MPETOIaBaTENs
JUISL TTOJTyYEHHUS 3a4€Ta 3a BBIINOJIHEHHYI0 padoTy.

JlaGopaTopHas paGora Ne 6.

IIpoexTupoBanne uudposoro BUX-puabTpa MeTogOM OWJIMHEHHOTO Mpe-
oOpa3zoBanus B cucreme Mathcad.

Hens paboTsr:

— M3y4YeHUE MEeTo/a OMIMHEIHOro mpeoOpa3oBaHus M Pa3IMYHBIX BUAOB allpOKCUMAIUU
(GUIBTPOB-NIPOTOTUIIOB;

— n3yueHue ocobeHHocrer cuHTe3a bUX-dunbTpoB MeTogoM OummHEHHOTO Mpeodpa3oBa-
HHA B Takete nmporpamm Mathcad,;

— cHHTE3 nepeaarouyHoil pynkuuu uudposoro ¢puibrpa (LID) no anamoroBomy mpoTOTUITY
METOZ0M OMJIMHEHHOTro NpeodpazoBaHMs;

— HACCIIEIOBAaHUE TIEPEXOTHON M aMILTUTYIHO-9acTOTHOHN (AYX) XapakTepucTUK CHHTE3UPO-
BAaHHOT'O (PUIIBTPA.

— HamuMcarh U OTJIAJUTh COOTBETCTBYIOLIYIO IPOrpaMMy YUCIIEHHOTO pacyeTa B MHKEHEPHO-
MaTeMaTtuuieckoit cucteme Mathcad.

B npouiecce BbIoIHEHUS pabOThI CTYAEHT, PYKOBOACTBYSACh METOIUYECKUMU YKa3aHUSAMU K
BBINOJIHEHUIO JAaHHOM paboThI:

— OIpe/IeNsieT OCHOBHBIE PACUETHBIE COOTHOLICHMUS;

— pa3pabaTbIBaeT allTOPUTM YUCICHHOTO pacyeTa;

— COCTaBJISICT COOTBETCTBYIOIIYIO POrpaMMy YHCICHHOTO pacueTa B cucteme Mathcad;

— OCYIIECTBISIET OTJIAJKy IPOrpaMMBbl, MUCIOJIB3Ysl THIOBbIE HAOOpPHI BXOJHBIX TaHHBIX,
MIPUBEJICHHBIC B 33JJaHUU K TaOopaTOpHOH paboTe;

— TPEeOCTaBIseT 3aBEPIICHHBIM MPOrpaMMHBIN Kol B ¢opMaTe KOMIBIOTEPHOI CHCTEMBI
Mathcad (¢aiin *.xmcd) mpernomaBaTesno st IPOBEPKHA U OTBEUAET HA BOIMPOCHI MPETOAaBaATEIISI
JUTSL TIOJTyYE€HHS 3a4€Ta 32 BBIMOJIHEHHYIO padoTy.

JlabopaTopnasi padora Ne 7.

IIpoexTupoBanue ungposoro KUX-puiabrpa B cucreme Mathcad.

ens paboThI:

— u3ydeHue ocobeHnocte cuareza KUX-punstpos B cucteme Mathcad;

— cunte3 KUX-hunpTpa mo anroputMy ycpeaHeHUs;

— cunte3 KU X-dunpTpa MeTo10M BeCOBBIX (OKOHHBIX) (YHKIINH;

— cunre3 KUX-puibpTpa METOA0M MUHUMAJIBHOTO CPETHETO KBaJpaTa OLUIHOKY;

— MCCIIEIOBAHNE XapaKTEPUCTUK CHHTE3UPOBAHHBIX (DUITBTPOB;

— HamMcaTh U OTJIAJUTh COOTBETCTBYIOIIYIO MPOTpaMMy YUCJIEHHOTO pacyeTa B HHKEHEPHO-
Maremarudeckoi cucteme Mathcad.

B npotiecce BbIOTHEHHS pabOThI CTYACHT, PYKOBOACTBYSCh METOIMYECKUMU YKa3aHUSIMU K
BBITIOJTHCHHUIO TAHHOW PaOOTHI:

— OIpe/IeTIsieT OCHOBHBIE PACUETHBIE COOTHOIICHHUS;

— pa3pabaThIBaeT aJrOpUTM YHCICHHOTO pacueTa;

— COCTaBJIIET COOTBETCTBYIOIIYIO MPOrpaMMy YHCICHHOTO pacueTa B cucteme Mathcad;

— OCYHIECTBIISICT OTJIAJKy MPOTPaMMBI, HUCIOJB3Ysl THIIOBBIE HAOOpPHI BXOJHBIX JTaHHBIX,
MpUBEICHHBIC B 3a/IaHUU K J1a00OpaTOpHO padoTe;
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— MPENOCTaBISET 3aBEPILECHHBIM MPOrpaMMHBIN KOJI B (opMaTe KOMIBIOTEPHON CHCTEMBbI
Mathcad (¢daiin *.xmcd) npenogaBaTesnio A1 MPOBEPKH M OTBEYAET HA BOIMPOCHI MPEIOIaBaTeIs
IS TIOJTyYEeHNS 3a4€Ta 3a BBIMOJIHEHHYIO PadoTy.

2.3.5. [IpumepHasi TeMaTHKAa KYPCOBbIX padoT (MPOEKTOB)

CormacHo y4eOHOMY TIUIaHYy KypCOBBIE PaOOTHI (ITPOEKTHI) MO JAHHOW AUCIUIUIMHE HE
MPEeayCMOTPEHBI.

2.4. TlepedyeHb y4yeOHO-METOAMYECKOr0 OOecreveHUsl I CAMOCTOATEJLHOH PaGoThI
00y4YaOIIMXCS M0 TUCHUILIMHE (MOIYJII0)

¢bubTpOB

Ne Bix CPC [lepeuenb yueOHO-METOIUUECKOT0 00ECIeUeHHs! JUCIIUTUTUHBI
n/n 110 BBHIIIOJIHEHUIO CaAMOCTOSITEIIbHOM paboThI
1 | IlpopaboTka yueOHOro |MeTonuuecKkue yKa3aHus 10 OPraHU3alUd CaMOCTOATENBbHOM pa-
(TEOpeTUYECKOro) OOTBl CTY/JCHTOB, YTBEP)KACHHBIC Kaeapoil ONTO3IEKTPOHHUKH,
Marepuana); npotokoi Ne 6 ot «01» mapra 2017 1.
BBITIOJTHEHUE WHIAUBHTY-
QJIbHBIX 3a/1aHUl;
pedepar;
MOJIFOTOBKA K TEKyILEeH
Y IIPOMEKYTOYHOM
aTTeCcTalluu
2 | IloaroroBka k mpakTu- (MeToaWYecKre YKa3aHUs 10 OpTaHHM3aldd CaMOCTOSTEIBHON pa-
YECKHM 3aHATUSIM OO0TBl CTY/JEHTOB, YTBEp)KACHHBIE KaeApoil ONTO3JIEKTPOHUKH,
npoTtokos Ne 6 ot «01» mapra 2017 1.
3 | THoxroroBka Kk BbMoi- (MeToandeckre yKa3aHHs 10 OpraHM3allid CaMOCTOSITEIbHOH pa-
HEHUIO J1a00paTOPHBIX |OOTHI CTYJEHTOB, YTBEpXKJACHHbIE KadeApoil ONTO3IEKTPOHHUKH,
pabot npotokoi Ne 6 ot «01» mapra 2017 1.
No [lepedyeHp yueOHO-METOAMUYECKOTO 00ECTIEUeHHS
i HaumenoBanue pa3zzaena (Tembl) JVCLUIIIIMHBI 110 BBITIOJHEHUIO
CaMOCTOSITEJIbHON pabOTHI
1 |Curnaiel U IMHEHHbBIE CUCTEMBI 1. Bopo6ser C.H. Lludposas obpaboTka cwur-
2 |/luckperusanus U JUCKPETHBIC HajoB. — M.: U3narensckuii meHTp «Akamemus», 2013.
IpeoOpa3oBaHusl CUTHAJIOB 2. Ommenreiim A.B., llagep P.B. Iudposas
3 |®unbTpanys OIHOMEPHBIX curHa- |00paboTka curHanos. — M.: Texnocdepa, 2006.
JIOB 3. Cepruenko A.b. [{udpoas o6paboTka cur-
4 |YacToTHbIN aHamU3 HU(PPOBBIX HayoB. — CII0.: ITUTEP, 2007.

4. Matsees [O.H. [ludposas o6paboTka cur-
HaJIOB [ DJNEKTPOHHBIN pecypc]: yued. mocodbue — Diek-
TpoH. aaH. — Cankrt-IlerepOypr: HUY UTMO, 2013. —
166 c¢. — Pexum nocrymna:

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

5. Cmut C. [{udposas 06paboTKa CUTHAIIOB.
[TpakTHyeckoe pyKOBOJACTBO JJIsl HHKEHEPOB U Hayy-
HBIX paOOTHUKOB [DNEKTPOHHBIH pecypc]: yuel. —
OnekrpoH. naH. — Mocksa: JIMK TIlpecc, 2011. — 720
c. — Pexxum nmoctymna:

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

5. Ymusamkul, C.B. OcHOBBI Teopuu LU poBoi
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https://e.lanbook.com/book/43698
https://e.lanbook.com/book/60986

00paboTKH CUTHAJIOB: y4e0. mocodue [ DIeKTPOHHBII

pecypc] : yueb. mocobue — DeKTpoH. 1aH. — MockBa:

TexHocdepa, 2016. — 528 ¢. — Pexxum mocryma:
https://e.lanbook.com/book/87749

Y4eOHO-MEeTOAMYECKHE MaTepHAIIbI i CAMOCTOATEIbHON padoThl 00yYaOIIUXCs U3 YUCIa
WHBAJIMIOB U JIMI] C OTPAHMYCHHBIMU BO3MOXKHOCTsIMU 310poBhs (OB3) mpenocraBnsrorcst B op-
MaXx, aJalTUPOBAHHBIX K OTPAHUYCHHUSIM UX 370POBbsI U BOCIPUITUS UH(DOPMALIUHU:

Jlist it ¢ HapyIICHUSIMH 3PSHHUS:

— B IiedaTHOU popme yBenHueHHBIM HIpUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKyMEHTA.

Jlnst un ¢ HapyLLIEHUsSIMU cllyXa:

— B IIeYaTHOU opme,

— B hopMe 3JIEKTPOHHOTO JTOKYMEHTA.

J1st i1l ¢ HapyILIEHUSIMH OTIOPHO-BUTATEILHOTO almapara:

— B IIe4aTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHbIi nepedeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCMMOCTU OT KOHTHHIE€HTa 00yuya-
FOLIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B nporecce nmpenoiaBanus AUCHUIUIMHBI UCTIOJIB3YIOTCS CIAEAYIOIINE METOIBI:

— JICKIIAH;

— IIPOBEJICHHE MPAKTUUYECKUX 3aHATHIA;

— JJOMAaIlTHHE 3aJJaHUs;

— 0mpoc;

— WHJIUBUyaJIbHbIE TPAKTUUYECKUE 3aJaHHUS;

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHUE;

— myOJMyHas 3aimuTa 1abopaTOpHBIX padoT;

— KOHCYJIbTAIIUH TPENoJaBaTeei;

— caMocCTosATeIbHas paboTa CTy/IeHTOB (M3y4YCHHE TEOPETHYECKOTO MaTepHala, MoAroToBKa
K JIaOOpaTOPHBIM 3aHATHUSM, BBITIOJHEHUE TOMAITHUX paOOT M WHIWBUIYAIbHBIX THUIIOBBIX pacye-
TOB, TIOJIFCOTOBKA K OMPOCY, TECTUPOBAHUIO U IK3AMEHY ).

Jns mpoBeneHUs: BCEX JEKIMOHHBIX 3aHSATUM MCIOIB3YIOTCA MYJIbTUMEIUIHBIE CPEICTBA
BOCITPOM3BE/ICHUS aKTUBHOTO COACPKUMOTO, MO3BOJISIONIETO CIYIIATENI0 BOCIIPUHUMATH OCOOEH-
HOCTH M3y4aeMOIo MaTepuaia, 3a4acTyl UIParollye PelIalolly0 pojib B MOHUMAaHUM U BOCIIPHUS-
THU, a Takke (POPMHUPOBAHUU MPO(ECCHOHATBHBIX KOMIETEHIUNA. VHTepakTUBHBIE ayIuTOpPHBIE
3aHATHUS C UCIIOJIB30BAHHEM MYJIbTUMEIUHHBIX CUCTEM TO3BOJISIFOT aKTUBHO M d()(PEKTUBHO BOBJIIS-
KaTh y4YalIuxcs B y4€OHBIM MPOIECC U OCYIIECTBIATH 00paTHYIO CBs3b. [loMuMO 3TOr0, CTaHOBUTCS
BO3MOKHBIM 3((HEKTUBHOE 00CYKICHHE CIIOKHBIX U JIMCKYCCHOHHBIX BOTIPOCOB U TIPOOIIEM.

[IpoBeneHue Bcex 3aHATUN JTAOOPATOPHOTO MPAKTUKYMA MPETyCMOTPEHO B MYJIBTUMEIUIA-
HOM KJIacce CIEeUHATIbHBIX JUCLHUIUIMH B HH)KeHepHO-MaTeMaTudyeckoi cucteme MATHCAD c wuc-
M0JIb30BAHNEM BCTPOCHHBIX B 3Ty CHCTEMY CPEJICTB IMPOTPAMMHUPOBAHUS U TPaAPUICCKON BU3YAITH-
3allu¥ Pe3yJIbTaTOB YUCICHHBIX PaCUETOB.

[To wToram BbINOIHEHMS KaxaA0M Ja00paTOpHOl pabOTHI CTYJEHT COCTaBISET MOAPOOHBIN
MUCHMEHHBIN OTUET, OMUPAsICh HA KOTOPBIH T0JDKEH B Oecelie ¢ mpernoaaBaTeneM IpoaeMOHCTPUPO-
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BaTh 3HAHME TEOPETUYECKOTO M IKCIIEPUMEHTAIILHOTO MaTepuaia, oTHocsmerocs k padore. [Ipo-
BEpKa 3HAHUIl CTy/IeHTa OCHOBaHA Ha KOHTPOJBHBIX BOMPOCAX, MPUBEICHHBIX B OMHCAHUU PAOOTHI
U JIOTIOJTHUTENIBHBIX BOMPOCAaX, KACAIOIIMNXCSI COOTBETCTBYIOIIUX Pa3/IeIOB OCHOBHOW JUCITUTUTMHBI
«Iudposas obpadboTka curnanos». [locne BbIMoIHEHHS TaOOpPaTOPHON PabOTHI CTYIEHT Mpeao-
CTaBJISIET OTKOPPEKTHPOBAHHBIN B XOJI€ 3aILUTHI MIUCbMEHHBIN OTYET O HEH.

JomnonaurenbHast Gopma KOHTPoIia 3PGEeKTUBHOCTH YCBOCHUS MaTepuana U MpuoOpeTeHus
MPAKTUYECKUX HABBIKOB 3aKJFOUAETCS B OTKPHITOM MHTEPAKTUBHOM 3aIUTe pabOThl HA YCTHOM BHI-
CTYIUICHMH TIEpe]l ayIMTOPUEN COKYpPCHUKOB. B 3TOM cilyuae 3amuTa npoXoauT B peKUME KPaTKo-
ro JIOKJaga Ha KOH(GEpEHIUH.

[To u3yuaemoil TUCUUIUIMHE CTYJEHTaM IMPEJOCTABISIETCS BO3MOKHOCTh OTKPBITO MOJIb30-
BaTbCsl (B TOM YHCJI€ KOIUPOBATh HA JIMYHBIC HOCHTENIHW MHGOPMAIMN) MOATOTOBJICHHBIMU BEIY-
IIUM JJAHHYIO JUCLMIUIMHY MPENnoAaBaTeIeM MaTepuaiaMu B BUJE 3JIEKTPOHHOT0 KOMILJIEKCA CO-
NMPOBOKIEHUsI, BKIIOYAIONIETO B ce0s:

— DIIEKTPOHHBIE KOHCIIEKTHI JIEKIIUIA;

— DJICKTPOHHBIE TUTAHBI TPAKTUYECKUX (CEMUHAPCKUX ) 3aHSATHH;

— DJICKTPOHHBIC BapUAHTHI Y4EOHO-METOAMUECKOTHX MOCOOUH sl BBIMIOIHEHUS J1a0opaTop-
HBIX 3aJIaHUH;

— CIIUCKH KOHTPOJIBHBIX BOIIPOCOB K KaXJ0W TEME N3y4aeMOro Kypca;

— Pa3HOOOPAa3HYIO JOTOIHUTEIBHYIO JTUTEPATYPY, OTHOCSIIYIOCS K M3Yy4aeMOM TUCIUILIAHE
B JJICKTPOHHOM BHJE (B Pa3IMYHBIX TEKCTOBBIX (hopmarax U rpaduueckux ¢opmarax, a TaKxkKe B
dopmatax *.pdf, *.djvu.

ComnpoBOXKIECHHE CaMOCTOSATENFHOM pabOThI CTYIEHTOB TAaK)KE OPraHU30BAHO B CIIEAYIOIINX
dbopmax:

— YCBOEHHeE, JOIMOJHEHUE U BHUKAHUE B pa3OMpaeMble pa3eNbl TUCIUIUIUHBI IPH TOMOIIU
3HAHUHN TOJIy9aeMBIX IO CPEJICTBAM HM3YYCHHS PEKOMEHIYEMOW JUTEPATYPhl M OCYIIECTBISIEMOE
MyTeM HanmucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAIIUM, OPTraHU30BaHHBIE JJII Pa3bSICHEHUS MPOOJIEMHBIX MOMEHTOB IPH Camo-
CTOATEILHOM HM3yUYEHUHU TeX WJIM MHBIX aCMEeKTOB pa3esioB ycBauBaeMoil MHGOpMaluu B JAUCIIHU-
TUTHHE.

OcHoBHbIE 00pa3oBaTeNbHbIE TEXHOJIOTHH, UCTIONb3yeMbIe B YUeOHOM IpoIiecce:

— WHTEpPaKTUBHAS JIEKIUS C MYJIbTUMEIUMHON CUCTEMON C aKTUBHBIM BOBJICYEHUEM CTYICH-
TOB B Y4e€OHBII1 poiiecc U 00paTHOI CBS3bIO;

— JIGKIIUU C TTPOOJIEMHBIM H3JI0KEHUEM;

— 00CY’KJIeHHEe CJIOKHBIX M IMCKYCCHOHHBIX BOIPOCOB U MPOOJIeM U pa3pelieHre npooiem;

— KOMITBIOTEPHBIE 3aHSTUS B PEKUMAaX B3aUMOJICHCTBUS «IIPETOAABATEND — CTYJIEHT», «CTYJACHT
— MpenoJaBaresby, «CTYACHT — CTYACHTY;

— TE€XHOJIOTUM CMEIIAHHOTO OOYUYEeHHUSI: JUCTAHIIMOHHBIE 33aJJaHHsI U YIPAXKHEHUS, COCTaBIICHUE
TJI0CCapueB TEPMHUHOB U ONpeJieNieHHi, TpyInoBbie MeTopl Wiki, HHTEpHET-TECTUPOBAHUE U aHKETHU-
pOBaHHUE.

NuTepakTruBHBIE 00pa3oBaTeIbHbIE TEXHOIOTUH, HCIIOJIb3YEMbIE B aYJUTOPHBIX 3aHITUSX:

— TEXHOJIOTUS PA3BUTHUSI KPUTUUECKOTO MBITIICHHUS;

— JIGKIIUH C TIPOOJIEMHBIM U3JI0KEHUEM;

— UCIOJIb30BAHUE CPEJICTB MYJIbTUMEINA;

— U3y4YeHHe U 3aKpeIUieHne HOBOT0 MaTepuaia (MHTEpaKTHUBHAs JIEKIHs, paboTa ¢ HarysI-
HBIMU MTOCOOMSIMU, BUJICO- U ayJAHMOMaTepuaIaMu, UCIOIb30BaHue BOMPOcoB, COKpaTUYECKU aua-
JIor);

— oOCyXJIeHHEe CIIOKHBIX U JHUCKYCCHOHHBIX BONPOCOB M MpoOieM («3aliMu MO3HIIHIO
(mkama MHEHHH)», MPOCKTUBHBIC TeXHUKHU, «OIUH — BABOEM — BCE BMecCTe», «CMEHHU TO3HIIHION,
«Jluckyccus B cTuiie TeNeBU3MOHHOTO TOK-II0Y», 1€0aThl, CAMIIO3UYM);

— pasperienue npoodiem («/lepeBo pemenuity, «Mo3roBoii MTypm», « AHAIN3 Ka3yCOB»);

— TBOPYECKUE 3aJaHUS;

— paboTa B MaNbIX TpyIax;
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— UCNOJIb30BaHUE CPEACTB MYyJIbTUMENA (KOMITBIOTEPHBIE KIIACChl);
— TEXHOJIOTHSI KOMIBIOTEPHOIO MOJICIMPOBAHUS YHMCICHHBIX pacyeToB B HH)KEHEPHO-
maremarndeckoi cucteme MATHCAD (wu cucteme komnbrotepHoii Mmarematuku MATLAB).

I[J'IH JiI ¢ OrpaHU4YCHHBIMU BO3MOXKHOCTAMU 3O0POBBA MPECAYCMOTPCHA OpraHu3alvsa KOH-
Cy.]'IbTaI_II/Iﬁ C UCIIOJIb30BAHUEM SHGKTpOHHOﬁ IIOYTHI.

4. OIIeHO‘{HLIe CpeacTBa IJid TEKYLIECro KOHTPOJISA yCII€EBA€MOCTH U l'lpOMe)KyTO‘lHOﬁ
aTrecranumn

4.1. DoHJ OLIEHOYHBIX CpEeaACTB AJIA MPOBEACHUS TEKYIIEI0 KOHTPOJIHA

@OH/1 OLIECHOYHBIX CPEJCTB ISl MPOBEICHUS TEKYILLEr0 KOHTPOJISI COAEPIKUT:
— KOHTPOJIbHBIE BOMPOCHI M0 y4eOHOM porpamme;
— MpaKTUYECKUE 3aJ]aHus 110 Y4eOHOM Iporpamme.

KonTpoJibHBIe BOpOCHI 110 y4eOHOM nmporpamMmme

B npouecce moAroToBKU U OTBETaM Ha KOHTPOJIbHBIE BOMPOCHI (POPMHUPYIOTCS U OIICHHBA-
fotcst Bce Tpedyemble @I'OC u OOIT ans nanpasnenus 11.03.01 Pagnorexuuka (npoduns: Panmo-
TEXHUYECKUE CPEACTBA Nepenauu, mpuemMa u 00padoTku curnainon) komnereHuu: OITK-5, TTK-2.

Hwxe npuBoaATCS MpUMeEpbl KOHTPOJIBHBIX BOIIPOCOB ISl paboueil mMporpaMMBl.

[TosHBII KOMITJIEKT KOHTPOJIBHBIX BOIIPOCOB JJISl BCEX Pa3/iesioB paboueil mporpaMMsl Mpu-
Boutcst B POC nuctumnnasl b1.B.01 «{udposas 06paboTka CUTHATIOBY.

Pasznea 2.

1. Kakue nmpeobpa3oBaHusi CUTHAIOB UMEIOT MECTO B cUCTeMe LU(ppoBOil 06pabOTKH aHao-
TOBBIX CUTHAJIOB?

2. Yro Takoe JUCKPETHBIN CUTHAN U AUCKPETHAs NOCIEA0BATEIBHOCTD?

3. B deMm 3akirodaroTcsl B3aMMOCBSI3b M OTJIMYME CHEKTPOB TUCKPETHOIO U aHAJIOrOBOIO
CUTHAJIOB?

4. MOXHO 7M1 IO U3BECTHOMY CIIEKTPY JIHUCKPETHOI'O CUTHAjJa HAWTU CIIEKTP COOTBETCTBY-
IOLIETO €MY aHAJIOTOBOT'O CUrHana?

5. Kak mo u3BecTHOMY CIIEKTPY aHAJOTOBOI'O CHUTHAJIa ONMPEAENUTh CIEKTP COOTBETCTBYIO-
IIETO EMY JUCKPETHOTO CUrHasa’?

6. B yem 3akirouaercs U Kak MPOSBISETCS HAJOKEHUE CHEKTPOB MPU AUCKPETU3ALMU CHUT-
HaJOB?

7. V3 xakux yCJI0BHUH BRIOMpPAETCS YAaCTOTA TUCKPETU3AIIMN aHATIOTOBBIX CUTHAJIOB?

8. UM 00pa30oM MOTYT OBITh YMEHBIIECHbI UCKa)KEHUS, CB3aHHBIE C TUCKpETU3allue cCurHa-
na?

9. Ilokaxure, Kak mpeoOpa3yeTcst CHEKTP NePUOJUUECKOr0 CUTHANA MPU AUCKPETU3ALNU C
4acTOTOH, MEHBIIIEN YaCTOTEI CUTHaIa?

10. Yro Takoe aneprypHas norpemHocts Y BX u ALIIT?

11. Kak u3meHsieTcst CieKTp CUrHaia npu 1udpoaHasoroBoM npeodpa3oBaHum?

12. Kak 3aBUCAT UCKa)KE€HUSI BOCCTAHOBJIEHMsI CUTHAJIa OT 4acTOThI JUCKPETU3ALMHM U MakK-
CHMaJIbHOM 4aCTOTBI €r0 CIIEKTpa B OCHOBHOM MoJjoce?

13. KakoBa MareMaTnyeckasi MOJI€JIb KBAHTOBAHUS CUTHAJIA IO YPOBHIO, T.€. aITOPUTM IIpe-
00pa3oBaHus AUCKPETHOTO CUTHAJIA B TUCKPETHBIN KBAHTOBAHHBIN?

14. Kak onpenensercs NOrpelliHOCTb KBAHTOBAHUS JUCKPETHOIO KBAHTOBAHHOT'O CUrHaJIa?

15. KakoB anroputm mpeoOpa3oBaHUs AUCKPETHOTO KBAHTOBAHHOTO CHTHAaja B IU(POBOI
(amroput™ 1M(GPOBOro KOAUPOBaHUS)?
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16. Tlpu kKakOM yCIIOBUY MU(PPOBOH U JUCKPETHBIN CUTHAIBI MATEMATHICCKHU a/ICKBATHBI 7

17. Kak BbIpakaroTcs MOTPEIIHOCTH KBAaHTOBaHUS AJs HU(POBOrO CUTHAINA, TIPECTABICH-
HOTO B IpoOHOM (hopmare?

18. Kak ompenensieTcsi aBTOKOppENIIMOHHAas (QYHKIMS W CIEKTpajbHas MJIOTHOCTh IIyMa
kBaHTtoBaHus ALII1?

19. 13 xakux yciaoBuM BeIOUpaeTcs HeoOxoaumas paspsanocts ALTT?

20. Ha cKOJIBKO M3MEHSIETCS] OTHOIIEHHE MOIIHOCTY CHTHajla K MOIIHOCTH IIIyMa KBaHTOBA-

HUS 1IpH yBenuueHuu paspsaHoctu AL Ha 1 Out?

Pasnen 3.

1. B cooTBeTcCTBUM € KakUM aJrOpUTMOM OCYHIECTBIsIETCS 00pabOTKa CHUrHaja peKypCUB-
HBIM HU(POBBIM GUIBTPOM?

2. Kak onpezensercs UMITyJIbCHasl XapakTepUCTUKA U(poBoOro GpuibTpa, Kakue HuPpoBbIe
¢unbTpel HaszbiBatOT puiabTpamMu BUX- u KUX-tuna?

3. Kakoii cMbIca UMEIOT K03((HUIIMEHTHI HEPEKYPCUBHBIX LHU(POBBIX (GUIBTPOB?

4. Bo3MoKHa JM IpaKTUYECKas peanusalusi peKypCUBHBIX (UIBTPOB HA OCHOBE TUCKPET-
HOW BpEMEHHOU CBEPTKU?

5. Kak onpenensierca Z-npeoOpa3oBaHue TUCKPETHBIX MOCIEA0BATEIbHOCTEHN, KAKOBbBI €r0
OCHOBHBIE CBOIMCTBA U KaKyl0 pOJIb OHO UTPAeT B TEOPUHU LUPPOBBIX (HPUILTPOB?

6. Kak ompenenstorcss nepenatoyHasl GyHKIUS M 4acCTOTHAs XapaKTepHUCTHUKA LU(POBOIro
(GuIBTpa U KaKOBa UX CBA3b C €r0 UMITYJIbCHOM XapaKTEepUCTHKON?

7. B yeM 0COOEHHOCTH YaCTOTHBIX XapaKTEPUCTUK LU(PPOBBIX QUIBTPOB U YeM OHH 00y-
CJIOBJIEHBI?

8. Kak onpenensercs nepenarouytas QyHKIMsI pEKYpPCUBHOTO (HIbTPa IO €r0 pa3sHOCTHOMY
YPaBHEHHUIO?

9. Kakoii BuJ uMeeT Hylb-TIOJIOCHAs (popMa repeaaTouHol GyHKIUH PEKYPCUBHOTO (HITb-
Tpa ¥ KaKOBO €€ MTPAKTUYECKOe 3HaueHue?

10. Kak oToOpaxaroTcs HyId W MOIIOCH HU(POBOTO (GUIBTpa HAa KOMIUIEKCHOW Z-
IUIOCKOCTH M KaKylo MH(pOpMaIHio 0 GUIBTPE MOXKHO IMOJYYUTh 110 KapTUHE €ro HyJeH U MoJo-
coB?

11. Kakue Bo3MOXHBI ()OPMBI peau3aliii peKypCUBHBIX (UIBTPOB M KaK OHHM OIUCHIBAIOT-
csl MaTeMaTU4YeCcKu?

12. KakoBBI CTPyKTypa ¥ MaTeMaTHYECKOE OMHCAaHUE MPSIMON M KaHOHUYECKOH (opm pea-
JN3alUU PEKYPCUBHBIX 3BEHBEB BTOPOTO MOpsiAKa?

13. KakoBa cBsA3b Mexay Ko3((UIIMEeHTaMU M HYJIIMHU — IOJIFOCAaMU JJIsl KaCKaJHOM M ma-
patenpHON hopM peanuzanuu PO?

14. KakoBa CTpyKTypa U MaTeMaTHYECKOE ONUCAaHHE HEPEeKypCUBHOrO (huiabTpa Ha OCHOBE
JABC?

15. KakoBo ycinoBue TMHEHHOCTH (ha304aCTOTHON XapaKTEePUCTHKH HEPEKYPCUBHOTO (HIIb-
Tpa?

16. Kakoif 00beM BBIYHUCIUTEIBHBIX OIEpaIdii BBITIOJHSACTCS B PEKYPCUBHOM U HEPEKYp-
CHUBHOM (HIIBTpax Mmpu 00pabOTKe OJTHOTO OTCYETa CHUTHAasa?

17. Kak aHaJIUTHYECKH MOXXET OBbITh HAWJEH OTKIMK PEKypPCUBHOTO M HEPEKYPCHBHOIO
(GUIBTPOB HA 3aJJaHHOE BXOTHOE BO3/IeHCTBHE?

18. Ilokaxxure, Kak HAWTU OTKIMK PEKypPCUBHOI'O U HEPEKYPCHUBHOI'O (MIIBTPOB HA CUTHAN
TUIIA €IMHUYHBINA CKaYOK B COOTBETCTBUU C aJITOPUTMAMH 00pabOTKU, KOTOPbIE OHU PEAIU3yIOT?

Pasznea 4.

1. KakoBsl 3aauu 1 MmeTo bl cuHTe3a L{D 1o 3agaHHOM 4acTOTHOM XapakTepucTHuKe?
2. Yro monumaeTtcs noj npeobpasyromiei pynkuueit B metoae cuare3a PO no ananoroBomy
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IpOTOTHUITY?

3. KakoBbl cBOcTBa OMIMHENWHBIX TpeoOpasyromux GpyHKuun?

4. Kak oToOpakaroTcs TOUKH U3 KOMIUIEKCHOW P-IJI0OCKOCTH Ha KOMIUIEKCHYIO Z-TIIIOCKOCTb
npu OMIMHEHHOM npeoOpa3oBaHuu?

5. KakoBa B3anMOCBSI3b MEXKAY 4aCTOTAaMH aHAJOTOBOTO M MHU(POBOTO GUIBTPOB NpU OH-
JUHEHHOM TpeoOpazoBaHUN?

6. B uem nmpeumyIiecTBa npuMeHeHHUs 0000IEHHBIX NTpeodpa3oBaHuil pu cuHTeze PO 3a-
nanHoro tuna (OBY, I'TI®. [13D)?

7. Kak onpenensitorcst TpeOOBaHUS K aHAJIOTOBOMY (PHJIBTPY-IIPOTOTHUITY 1pU cuHTE3e PD?

8. KakoBbl CBOHCTBA M OCOOEHHOCTH alNPOKCUMUPYIONIMX (YHKIMHA, UCHOIb3YEMBIX IpPU
cunTeze PO no anajgoroBomy mpoToTUIry?

9. Ot yero 3aBUCUT HOPSIOK cuHTe3Upyemoro P® B merone OGunuHelHOro npeodpas3oBa-
HUsA?

10. Kak onpenenstorcs Hyau U notockl P@ no 3Ha4eHHIO HyJeH U MOJIIOCOB aHAJIOIOBOIO
®UY-npororumna'’

11. Kak xoHcTpyHpyercsi TpeOyemas UMITyJIbCHAsl XapaKTepUcTUka cuHTesupyemoro HO B
MeTOjie BECOBHIX (pyHKIHH'®

12. Kak cBsi3aHa 4acTOTHAsl XapaKTepUCTUKa cuHTe3npyemoro H® ¢ yacToTHOM XapakTepu-
CTUKOW BECOBOM (DYHKITHH?

13. KakoBbl mapaMeTpbl U TUIMYHBIA BHUJ] YaCTOTHBIX XapaKTEPUCTHK BECOBBIX (PYHKLUI,
UCIOJIb3yeMBbIX Ipu cuHTe3e HD?

14. Kak cBs3aHbl MapaMeTPbl YaCTOTHOW XapakTEpUCTUKU cuHTe3upyemoro H® ¢ mapamer-
pamu BecoBOM QyHKIUU?

15. Kakue TpeGoBaHuUs NPeIbIBIAIOTCA K BeCOBBIM (pyHKIMAM ripu cuHTe3e HO u nouemy?

16. B yeM 0COOEHHOCTh M MPEUMYIICCTBO MCIIOJIL30BAHMS CEMEHCTBA BECOBBIX (DYHKIUI
Kaiizepa g cunreza HO?

17. Kakyro ®UX nmeror H®. cuHTe3MpOBaHHBIE METOAAMH BECOBBIX (DYHKIIMI U YaCTOTHOM
BBIOOPKU U 1oveMy?

18. Kakyto pons urparot 1D u OJII1D npu cuateze HO MeTo10M 4acTOTHOM BBIOOpKH?

19. Kak xoHCTpyHpyeTcst TpeOyeMass ummysibcHas xapaktepuctuka H® B meTonme cuHTe3a
Ha OCHOBE YaCTOTHOM BBIOOpKH?

20. Kak obecrieunBaercs TpeOyeMoe KauyecTBO anmpoKcuMaluy npu cuare3e HO metomom
YaCTOTHOM BBIOOPKHU?

21. ITouemy metonbl cuaTe3a H® Ha ocHOBE BECOBBIX (DYHKIIMHM W YaCTOTHON BBIOOPKH OT-
HOCSTCS K UTEPAllMOHHBIM U KaKOBBI COOTBETCTBYIOIIME UM MPOLIETYPbl ONTUMHU3ALUH?

22. KakoBbl BO3MOKHBIE crIOcOOBI peanu3zanui H®. cHHTEe3npOBaHHBIX METOJaMH BECOBBIX
(GYHKIMH ¥ 9aCTOTHOM BBIOOPKU?

IIpakTnyeckue 3a1aHusA M0 y4yeOHOI mMporpamMmme

B mporiecce moAroTOBKY M BBIMOTHEHHS TPAKTHUECKUX 3aJlaHUN (POPMHUPYIOTCS U OICHU-
BaroTcs Bee Tpedyemble PI'OC u OOII mnsa nanpasnenus 11.03.01 Paguorexnuka (mpoduib: Pa-
JTUOTEXHUYECKHE CPEJICTBA Mepeiaun, mpruemMa u o0padbotku curnanos) komrerenimu: OITK-5, TTK-
2.

Huxe mpuBoAsSTCS IpUMEPHI TPAKTUYECKUX 3aJIaHUi pabouelt mporpaMmBsl.

[TosHBI KOMIIEKT MPaKTUYECKUX 3aJlaHuM AJs BCEX paslieloB pabodeil mporpamMmbl MpH-
Bonutcst B POC muctumnmael b1.B.01 «{udposas 06paboTka CUTHATIOBY.

Paszngea 2.
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1. 3agaH aHaJIOTOBBIM CUTHAN THUIA MPSAMOYTOJBHBIM MMITYJbC KOHEUHOM AJIUTEIBHOCTH.
paBHOM 2000 Mkc. HaliTu 3aBHCHMOCTB IMOTPEIIHOCTH AMCKPETU3ALMHA CUTHANIA OT YacTOTHI JHC-
kperusanuu fy . [Toka3ats CrieKTpbl aHATOTOBOTO U AUCKPETHOTO CUTHAJIOB.

2. 3ajaH aHAJOTOBBIM MPSMOYTOJBHBIM PaAHMOUMITYJIbC KOHEUYHOH IJIUTEIBHOCTH, PAaBHOU
100 mkc. ¢ gactoroii 3anmoaHenus 100 x['. Beibpars yactoTy auckperusanuu fy U3 ycimoBus Boc-
CTaHOBJICHUS CUTHAJIA TI0 €0 CIEKTPY C 3aJaHHOM TOYHOCTHIO. [I0Ka3aTh CIEKTPHI aHAJIOrOBOrO U
JUCKPETHOTO CUTHAJIOB.

3. 3a1aH aHAJIOrOBBIA NPSMOYTOJIBHBIN PaAMOUMITYJIBC JJIUTEIBHOCTBIO 1 MC M 4acTOTOH
sanonaenust 20 k1. BeiOpaTh yacToTy auckperu3anuu f; U3 ycrnoBus OLIEHKH aMILTUTY/IbI U a3kl
3aII0JIHEHHUS 110 €r0 CIEKTPY C 3aJaHHOM TOYHOCTBIO.

4. 3amaH aHAJOIOBbII CUTHAJI B BHUJE MOCJIEI0BATEIIbHOCTH MNPSIMOYTOJIbHBIX HMMITYJIbCOB
muTenbHocThI0 100 MKC M CKBakKHOCTBIO 1. BbIOpaTh 4acToTy IMCKpeTH3alu CUTrHajga, HeoO0Xo-
JUMYIO M TOCTaTOYHYIO JJIsi OLIEHKH aMIUTUTY]bl U (pa3bl OCHOBHOM rapMOHUKU CUTHAja C 3a/1aH-
HOM TOYHOCTBIO.

5. 3agan cur"an c¢ OaJlaHCHOM aMIUIMTYAHON MOAYJSIMel, Hecylas yacTora curHaia 10
k1, yactora moxymsaiuu 100 I'u. BeiOpaTh 4acToTy QUCKpeTH3allMK CUTHANA U3 YCIOBUS OLEHKU
aMIUIMTYAbI ¥ (Pa3bl MOAYJIMPYIOIIETO CUTHAJIA TI0 €r0 CHEKTPY C 3aJaHHON TOYHOCTBIO.

6. 3aaH aHAJIOTOBBIN PAaJMOUMITYJIbCHBIM CUTHAJ C MPSIMOYTOJIbHOI orudaromieil. 4yacToToi
3anonHenus 10 kl'n, qmurensHocThO 1 Mc, ckBakHOCTBIO 10. [Tokaszath ycnoBust BbIOOpa 4acTOTHI
JUCKPETU3alMK U BO3MOKHOCTH OLIEHKU aMILIUTYAbI U (a3bl 3aI10JIHEHUSI CUTHAIA.

7. I'apmoHnyecknii curHai ¢ yactotod 50 I't mpoxXoauT 4epes3 IBYXIOJYyNEPUOIHBIN BbI-
npsMuTeNb. BeIOpaTh MUHUMAaNBHYIO YaCTOTY JUCKPETH3alMU, 00eCIIeUnBaIOIIy0 TOUHOE H3Mepe-
HUE IOCTOSTHHOM COCTaBJIAIOLIEH CUrHaja. PaccMOTpeTh BapuaHTBl JUCKPETU3ALMM CUTHAJIA 10 U
II0CJIE JUCKPETHU3ALUU.

8. JIMCKpeTHBIN ciyyaliHbI CUTHAJI C MOJ0COM YacToT, He npeBblinatoniei 4 kI 1. noasepra-
eTcsl Olepaluy BO3BEJCHUS B KBaJApatT U nocinenyomeil ¢punpsrpanun HL®D ¢ npsmMoyroabHoOi nM-
MYJIbCHOM XapaKTePUCTUKON (BBIYUCIIEHHE KPAaTKOBPEMEHHOM sHepruu curHaia). OG0CHOBATh BbI-
00p YacTOThl TUCKPETU3ALMM CUTHAJIA, 3alUCcaTh aJrOpUTM OOpabOTKM M YAaCTOTHYIO XapaKTepH-
CTHKY QUIBTpA.

9. Yepes unrerpupyronryro RC-uiens ¢ nmocrtosinaoi Bpemenu 0.4 mc Ha Bxoa AIIIl mocrty-
[AeT OJHOKPATHBIM MPSMOYTOJBHBIM MUMITYJIbC JUIMTENbHOCTHIO 1 Mc. HeoOxoaumo mokasaTsh, Kak
BiuseT Hanuuue RC-1ienu Ha BBIOOp 4acTOTHI AUCKPETH3AlMK CUTHAJAa U BO3HUKAIOLIME MPU ITOM
HCKQKCHMUS.

Paznea 3.

10. Haiitu norpemHocTs KBaHTOBaHUs NocTostHHOro HanpsbkeHus U = 100 mB. BHOcuMYytO
AIIIT pazpsaHocThio 3 OuT U mikanoit = 5.12 B. Tlokaszate. kakum 00pa30oM MOXKHO YMEHBIITUTH ATy
MOTPEIIHOCTD MyTeM HayokeHus myma. umeromiero CK3 ow < (1/3)Q, u mocneayroriero ycpeaHe-
Hus (Q — mIar KBaHTOBAHMSI 110 YPOBHIO).

11. OueHnTs npenenpHOE M CPEAHEKBAJAPATUYHOE 3HAUEHUS IOIPEHIHOCTH KBAHTOBAHMUS
AIIIl. umerommero pazpsaHocts 10 OUT W AMHAMUYECKUN AMANa3oH MPeoOpa3yeMbIX CHUTHAJIOB
+ 5,12 B. Haiitu otHomeHue curHan-myMm Ha Beixozge ALl mpu oOpaboTke ciyyailHbIX CUTHAJIOB.
Onpenenuts 1mym kBantoBanus AIlIl Ha Beixone uaeanpHoro nudposoro ®HY ¢ gacroroii cpesa
500 't mpum wacToTe quckperusanuu curnana f; = 8 k[,

12. [IpuBecTH CTaTUCTUYECKUE U CIIEKTpaJIbHbIE XapaKTepUCTUKH IIymMa kBaHToBaHuUs ALII
pa3psiIHOCTRIO § OMT M TMHAMMYECKHM JMANa3oHOM IpeoOpasyeMmbix curHaioB + 5,12 B. Haiitu
MaKCHMaJbHOE OTHOIIEHHE YPOBHEH CUTHajla U TyMa KBaHToBaHus Ha Beixone ALIT nmpu mpeobpa-
30BaHUU HOPMAJIHOIO Cily4aiHoro cursaia. Ouenuts mym kBaHTtoBaHust AIlIl Ha BbIxozne Hepe-
KYPCUBHOTO (DMIIbTpA C MPSIMOYTOJIBHON UMITYJIbCHON XapakTepucTukoit amuHoi N = 10.

13. Ha Bxox ALIII noctynaer rapMoHHYeCKHi curHai ¢ ammutyaoi Um = 42 B, yactoroii
1 xI'a, u mym. nmerommii CK3 6w = 100 MkB 1 paBHOMEpPHYIO CIEKTPAIBHYIO TUIOTHOCTH B I1OJI0CE
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100 xI'; wacrota auckperusanuu 25 kl'n. Hailtu cnekTpalbHyIO IUIOTHOCTh IIyMa M OTHOILLIEHHUE
C/II Ha BXOz€ M BBIXO/E HHU(POBOTO MOJIOCOBOTO GMIBTPa C LEHTpalbHOM yacToTol fo = 1 k[’
nosocoii mpomyckanus 500 I'm. [Toka3aTh criekTp CHUTHaNa W IIymMa Ha BBIXOJAE (QMIBTpA U BXOJE-
Bbixojae ALIIL. Haiitu MmomuocTs mryma kBantoBanusi ALII Ha Beixoge ¢unbTpa mpu pa3psaHOCTH
AIII 8 6wur.

14. OueHuTh NCKAXKEHUS, BO3HUKAIOIIUE MTPH NTPe0Opa30BaHUK F'APMOHUYECKOTO CUTHAJIA U3
udpoBoit popmbl B aHasioroByto ¢ nomouisko LIAIl, ecnu yactora nuckperusanuu pasHa 3 kl'L. a
yacrota curHaia uzmensercs B npenenax (0,1 + 1) k['u. Kakum 00pa3oM MOXHO yMEHBIIUTh 3TH
uckaxenus? Onpenenuts TpedoBanus k aHamoropomy ®HY na Beixone LAIL

Paznea 4.

15. CunresupoBats PLI® tuna ®HY no ananoroBomy RC-mnpoToTuily mnepBoro mnopsijika c
IIOCTOSIHHOW BpeMeHH | MC Ha ocHOBe Ju(epeHIMaIbHOro ypaBHeHus 1enu. Yacrora nuckperu-
3aumu 8 kKI'u. CpaBHUTH X YaCTOTHBIE XaPAKTEPUCTUKH.

16. CunresupoBarb PILI® tuna ®HY no ananoroBomy RC-mporoTuiy mnepBoro nopsiaka c
NOCTOSIHHOW BpeMeHu 10 Mc myTeM JUCKpETH3ali MUMITYJIbCHON XapaKTEPUCTHKH LIEMH C YacTo-
Tor nuckpetusanuu 4 kI'u. CpaBHUTh UX YaCTOTHBIC XapaKTEPUCTUKH.

17. CunreszupoBath PLI® tuna ®HY no ananoroBomy RC-mpoToTuily mnepBoro mnopsijika c
IIOCTOSIHHOM BPEMEHM 2 MC C IOMOIIbI0 OMIMHEHHOro npeoOpa3oBaHus; 4acToTa AUCKPETU3ALUN
paBHa 5 kI'1. CpaBHUTH UX YACTOTHBIE XapAKTEPUCTUKHU.

18. Cunresupoath HI{® tunma ®HY no ananoroBomy RC-nipoToTuny nepBoro mopsjka c
IIOCTOSIHHOW BpEMEHM 4 MC IIyTEM JUCKPETU3alMM U YCEUEHHsS] MMITYJIbCHON XapaKTEPUCTUKU.
CpaBHUTH 4aCTOTHBIE XaPAKTEPUCTUKH aHAJIOTOBOI'O M HU(PPOBOro GUILTPOB: 4aCTOTA JAUCKPETH-
3a1uu paBHa 8 kI 1.

19. Cunresupoary HI{® tunma ®HY no ananoroBomy RC-nipoToTuny nepBoro mopsjka c
MIOCTOSTHHOW BpEMEHM 8 MC IyTeM JHUCKPETU3allMU €ro YaCTOTHOM XapakTepucTuku. CpaBHUTH UX
YaCTOTHBIE XapaKTepUCTUKH. YacToTa [ucKkpeTu3anuu pasHa 8 kl 1.

20. Cunre3upoBats PLI® tnna ®BY no ananorosomy RC-nporoTtumy nepBoro mopsizika c
noctosiHHOM Bpemenu 100 mc Ha ocHoBe AuddepeHnanbHoro ypaBHeHus nenu. CpaBHUTh UX 4Ya-
CTOTHBIE XapakTepucTHKu. YactoTra nuckperusanuu pasHa 1 kl'm.

21. Cunre3upoBars PII® Ttuma ®BY no ananoroBomy RC-mporoTuity nepBoro mnopsjka ¢
NOCTOSIHHOW BpeMeHHu 50 Mc MyTeM IUCKPETH3aLUu MMITYJIbCHON XapaKTEpUCTUKH Lienu. YacTora
nuckperuszaiuu paBHa 2 kI 1. CpaBHUTH YaCTOTHBIE XapaKTEPUCTUKH (PHIIBTPOB.

22. Cunre3upoBats PLI® tuna ®BY no ananorosomy RC-nporoTtumy nepBoro mopsizika c
MOCTOSIHHON BpeMeHu 20 MC ¢ TOMOIIbI0 OMIIMHENHHOTo ipeodpa3zoBaHusi. CpaBHUThH WX YaCTOTHbBIE
xapakrepuctuku. Yacrora nuckperusanuu 4 kl'm.

23. CunresupoBarh HII® tnna ®BY no anamoroBomy RC-mpoTtoTrmy nepBoro mopsijaka c
NOCTOSIHHOW BpeMeHH 10 Mc IyTeM IUCKpPETH3alUd yCEUYEHHUS HMITYJIbCHON XapaKTEPUCTHKHU.
CpaBHUTH X YaCTOTHBIE XaPAaKTEPUCTUKHU. HacToTa TUCKpeTH3anuy paBHa S Kl 'II.

24. CunresunpoBars HII® tuna ®BY no ananorosomy RC-mpoTtoTuny nepBoro mnopsika ¢
IIOCTOSITHHOW BPEMEHU 25 MC IyTEM JUCKPETU3ALUN €r0 YaCTOTHON XapakTepucTuku. CpaBHUTH UX
YacTOTHBIE XapaKTepUCTUKU. YacToTa quckpeTnsanuu pasHa 10 xI'm.

25. CunresunpoBats PI® Tmma ®HY no HopmanmsoBaHHOMY aHaimorooMy OHY-
IPOTOTHUITY. UMEIOILIEMY TTapy KOMIUIEKCHO-CONPSKEHHBIX MOIIF0COB, paBHbIX —0,1 + 10,5.. Sanucartp
nepenaToyHble (PYHKLIMU aHAJIOTOBOTO M HU(POBOro (pUIBTPOB, KAYECTBEHHO ONPEAEIUTh BUA UX
AUX.

26. Haiitn ko3¢ dunments! u nepenatounyto ¢pyakiuuto PLI® tuma ®BY, cooTBeTcTBY!IOMIIC-
ro asasioroeomy ®@HY-nipoToTuny, uMeroieMy OJUH BEIECTBEHHBIN NoJtoc, paBHbIl —0.2. Ompe-
JIeNTUTh UMITYJIbCHBIE XapaKTEPUCTUKU 000UX (PUIIBTPOB.

27. CunTte3upoBath MUPPOBON PEKYPCUBHBIN (UIBTP 2-TO MOpPsAKA, UMEIOMINN PEe30HaHC-
Hyto yactoty 1 kI'n, koadunuent nepengaun Ko = 10. Hactota nuckperuzanuu 10 k1.
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OneHouHble CpeACTBA Ul MHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI
BBIOMPAIOTCS C YUETOM MX MHIUBUAYAIBHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEH.

— Ipy HeOOXOIMMOCTH MHBAIUAAM H JIMI[AM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 3I0POBBS
NPEOCTABIISIETCS TOTIOJIHUTEIFHOE BPEMS JIJISl TIOATOTOBKM OTBETA HA SK3aMCEHE;

— IIpU TPOBEACHUM MPOLEAYPHl OLIEHUBAHUS PE3YNbTaTOB OOy4YCHHS MHBAIUAOB U JIUI[ C
OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3J0POBbA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCEXHHUYCCKUX
CpPEeZCTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBUYaTbHBIMH OCOOCHHOCTSIMY,

— IIpH H€O6XO)II/IMOCTI/I JIIA 06y11a101111/1xcsf C OrpaHU4YC€HHBIMH BO3MOXHOCTSAMHU 3J0POBBA U
MHBAJIMOB MPOIelypa OLEHUBAHUS PE3YIbTATOB O0YUYECHHUS M0 TUCIUIIIMHE MOKET MPOBOJUTHCS B
HECKOJIBKO JTAIOB.

[Ipouenypa olieHHBaHUS pe3yJIbTATOB OOYUEHUSI MHBAJIMJIOB U JIML] C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/10pOBbsl IO JTUCLHMIUIMHE (MOJYJII0) HpEeayCMaTpUBaeT MpelocTaBlieHne HH(pOpMaluu B
¢dopmax, aanTUPOBAHHBIX K OIPAHUUYCHUSM UX 3/I0POBbsI M BOCHIPUATHS MH)OPMALIH:

Jns muu ¢ HapyeHUsIMU 3pEHHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CyXa:

— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

Jl1st in ¢ HapyIEeHUSIMH OITIOPHO-JBUTATEIBHOTO aIIapaTa:

— B I1e4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00yda-
FOIIMXCSL.

Texymwmii 1 pyOeKHBIN KOHTPOJIb OCYIIECTBIISIIOTCS IO KOHTPOJIBHBIM BOIIPOCAM IO U3yya-
eMOll JIUCIUIUIMHE, IO UTOraM BBINOJIHEHHS Ja0OpaTOPHBIX PabOT M MHAMBHIYAJIbHBIX MPAKTHYE-
CKUX 33aJJaHHi, B BHJIE TIOATOTOBJIEHHOTO pedepara.

4.2. ®oHJ OLIEHOYHBIX CPEICTB AJIS MPOBeAeHNUsI IPOMEKYTOUYHON aTTecCTAluN

4.2.1. Bonpochl, BbIHOCUMBbIE Ha 3a4eT no aucuuiuviube «lndposas o6padoTka curna-
JIOB» Ui HanpaBjenus noarorosku: 11.03.01 Pagnorexunka

B mportiecce moaroToBku M caauu 3aueta GOPMHUPYIOTCS M OIEHUBAIOTCS BCE TpeOyemble
®I'OC u OOIT mis manpasienust 11.03.01 Paguorexanka (mpodwib: PagroTexHuueckne cpeicTaa
nepeaadn, mpuemMa u oopabotku curaanon) kommnereniuu: OIIK-5, TK-2.

1. Knaccudukanus curaanoB. AHaJIoroBble, TUCKPETHBIE, UG poBbie curHaibl. [Ipeobpaso-
BaHUI TUTIA CUTHAJIOB.

2. JluneliHple ¥ MHBApUAHTHBIE K CIIBUTY CHCTEMBI MPeoOpa30BaHUs CUTHAIOB. Mmmysbc-
HBIH OTKJIMK M TIEpeaTouHble ()YHKIIUN CHCTEM.

3. MoutHoCTh 1 3Heprusi curHanoB. OyHKINN KOPPETSIIIUA CUTHATIOB.

4. MaTtemaTH4€CKOE ONKCAaHUE IIIYMOB U ITOMEX.

5. JluHaMu4ecKoe MpeacTaBIeHNe CUTHAJIOB.

6. CniekTpaiabHOE MPECTABICHNE CUTHAJIOB.

7. D¢ ekt I'n60ca u ero mapamerpsl. [lonasienue s3¢pdexra ['nd6oca.

8. HenpepsiBHble npeoOpazoBanus ypove u Jlamnaca.

9. CpoiictBa npeoOpazoBanust Pypre. CeKTpbl TUIIOBBIX CUTHAJIOB.

10. PaBHoMepHas nuckperuszanus. CrekTp nuckpetHoro curtana. Teopema KotenbHukoBa-
IIlenHoHa.
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11. Iuckperuzauus ¢ ycpenHeHueM. Jluckperusanusi cnekTpoB. COOTHOILIEHUE CIEKTPOB
OJIMHOYHOT'O U MEPUOINYECKOTO CUT'HAJIOB.

12. JluckpeTnsanys o KpUTepro HauOOoJIbIIET0 OTKIIOHEHUSI. ATaTUBHAS JUCKPETU3ALIMSL.
KBaHTOBaHME CUTHAJIOB.

13. JluckperHoe mnpeoOpa3oBanre Dypbe. ANTOPUTMBI TUCKPETHOTO MPEOOpPa3OBaHUS
Dypee.

14. beictpoe npeodpazoanne Oypre, OCHOBHBIC TTOHATHE U AITOpUTMBI BITD.

15. duckperHoe npeodpazoBanue Jlamnaca.

16. Z-mpeoOpazoBanme. IIpsimoe u oOpatHoe z-mpeoOpasoBanue. CBolicTBa z-
npeoOpa3oBaHusl.

17. Ilpeobpa3zoBanue cBepTku U ero cpoicTBa. CrekTpsl MomHocTH. KoppensunoHHbie
(YHKLIMU CUTHAJIOB.

18. IuckpeTtHasi cBepTka (KOHBOJIONHMS). TeXHUKAa CBEPTKH. ABTOKOPPEIISIIIUS U €€ BBIUKC-
JICHHE.

19. Wavelet-nipeobpa3zoBanus u Wavelet GpuibTpaliisi CUrHAIOB.

20. KiiroueBsle onepanuu 1uppoBoit 00pabOTKH CUTHATIOB.

21. HepexypcuBHble TU(GPOBHIE PUIBTPHI.

22. PexypcuBHbIe IU(PPOBBIE GUIBTPHI.

23. UmnynbcHBIE peakUy U NeperaTounble GyHKIUN HUGPOBLIX QUIBTPOB.

24. YacToTHBIE XapaKTEPUCTUKU HUPPOBBIX (PUIBTPOB U X CBOUCTBA.

25. ®a3oBas u rpynmnosas 3ajiep>kka cursanon. Koppensuus Bxosa u Beixo1a GUIbTPOB.

26. CTpyKTypHBIE CXeMbI HU(POBBIX PHIBTPOB.

27. @unptpsl craaxuBanuss MHK 1-ro nopsaka. Koadduumentsl, umnynbcHas peakius u
Y4aCTOTHAs XapaKTEPUCTUKA TaHHBIX (PUIBTPOB.

28. Moaundukanus ¢punstpoB MHK 1-ro mopsiika 1 onTUMU3AIus CriIaKUBaHUS.

29. @unprpsl MHK 2-ro nopsiika u X 4aCTOTHBIE XapaKTEPUCTUKH.

30. ®ubTpet MHK 4-ro nopsinka. Pacuet punpTpa 1mo 4acTOTHOM XapaKTEPUCTHKE.

31. Pa3HocTHBIE GUABTPBI M PUIABTPHI UHTETPUPOBAHMSL.

32. QunpTpanus crydaiHbIX CUTHAJIOB.

33. Dddekt 'nb66ca u ero mpakTUUIECKUE TOCISICTBUS NMPH HUITBTPAITUH.

34. Heitrpammuzanust 3pdexra I'u66ca. OCHOBHBIE BECOBBIC (DYHKIIHH.

35. HepekypcuBHble yacTOTHBIC HUPPOBBIe PrIbTpbl. Tunel GuiabTpoB. MeToauka pacue-
ToB HI[D.

36. UneanpHble yacTOTHBIC GUIBTPBI. UMIybcHas peakius GUiIbTPOB.

37.KoHeuHble MpUONMKEHNS UACATBHBIX GUIBTPOB. [IprMeHeHe BeCOBBIX (hyHKITHIA.

38. 'magkue 4acTOTHBIC (DUIIBTPHI.

39. Iuddepennupyromiue nudpossie GUIBTPHI.

40. AnbTepHaTUBHBIE METObI pacuyeTa HEPEKYPCUBHBIX LIU(PPOBBIX (HUIBTPOB.

41. Z-npeoOpa3oBaHNe CUTHAIOB ¥ CUCTEMHBIX (DYHKIINH.

42. CpoiicTBa z-ipeoOpa3oBaHus U IPUMEPHI Z-TIPeoOpa30BaHMUS.

43. O6patHoe€ z-TipeoOpa3oBaHUE.

44. ITpuMeHeHusl z-peoOpa3oBaHUsI.

45. OcHOBHBIE IPUHILIUIIBI PEKYPCUBHOU (DMITBTpALIUN.

46. Pa3zpaboTka peKypCUBHBIX IUPPOBBIX QUIBTPOB.

47. PesxeKTOpHBIE U CEIEKTOPHBIE (PHIIBTPHI.

48. bumHeHOe Z-TIpeoOpa3oBaHueE.

49. Tunbl peKypCUBHBIX YaCTOTHBIX (DHIIBTPOB.

50. HuzkouacrotHslil punbtp batTepyopTa.

51. BeicokouactoTtHblil puiabTp barTepyopra.

52. IlonocoBoii punstp barrepyopra.
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5. IlepeyeHb OCHOBHOM W [IONOJIHUTEJIbHON Yy4eOHOI JIMTEpaTypbl, HEOOXOAUMOM IS
OCBOCHUS AMCHUIIMHBI (MOIYJIs1)

5.1. OcHoBHas JIUTEpPATYypA:

1. Bopo6se C.H. Ludpposas obpadorka curnanoB. — M.: M3narensckuil neHtp «Axane-
My, 2013.

2. Onmnenreiim A.B., [agep P.B. Lludposas obpabotka curnanoB. — M.: Texnocdepa,
2006.

3. Cepruenko A.b. lludposas obpabotka curnanos. — CI16.: [IMTEP, 2007.

4. Martgees [O.H. lludposas o6paboTka curnanaoB [ DIeKTpOHHBIN pecypc]: yuel. mocodoue
— DOnektpoH. naH. — Cankr-IlerepOypr: HUY UTMO, 2013. — 166 c. — Pexxum nocryna:

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

5. Cmurt C. Lludposas ob6paboTka curnaion. [IpakTuueckoe pyKOBOJICTBO JJIsi HHKEHEPOB U
HAY4YHBIX paOOTHUKOB [ DJEKTPOHHBIN pecypc]: yueb. — DnextpoH. naH. — Mocksa: JIMK Ilpecc,
2011. — 720 c. — Pexum poctyma:

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

6. Ymusamkus, C.B. OcHoBBI Teopun HUPpoBoii 00pabOTKK CUTHAIOB: yuel. mocodue
[DnexkTpoHHBI pecypc] : yueb. mocodue — InekTpoH. naH. — MockBa: Texnocdepa, 2016. — 528 c.
— Pexxum nocryna:

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

,21.]'[5[ OCBOCHHMA AUCHUINIMHBI MHBAJIWJAMH W JIMOaMU C OI'paHUYCHHBIMU BO3MOXXHOCTAMU
3JI0pOBbS UMEIOTCS M3AaHUS B DJIIEKTPOHHOM BHUJIE B AIEKTPOHHO-OMOTHMOTEUHBIX cHcTeMax «JIaHb»
u «tOpaitt».

5.2. JlonoiHUTEILHAS JIUTEpPaTypa:

1. Bacapab M.A. IludpoBas oOpaboTKa CUTHAIOB M M300pakeHUU B paaro(U3HUECKUX
MPWIOKEHUAX [DIEeKTpOoHHBIN pecypc]: moHorpadus / M.A. bacapa6, B.K. Bonoctok, O.B. I'opsu-
KHUH. — DIEeKTpoH. AaH. — MockBa: @uszmariur, 2007. — 544 c. — Pexxum gocryna:

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

2. Kpucranmunckuit P.E., Kpucramunckuit B.P. IIpeoOpasoBanus @ypse u Jlamaca B cucre-
Max KOMIBIOTEPHOUN MaTeMaTuku. — M.: I'opsiuast munus — Tenekom, 2006.

3. [Tonos O.b. Ludposas 06paboTKa CUTHATIOB B TPAKTAaX 3BYKOBOT'O BEIAHUS [DJIEKTPOH-
Heiii pecypc] / O.b. Tlomos, C.I'. Puxtep. — DnektpoH. nan. — Mocksa: ['opsiuas muHus-Tenexom,
2015. — 342 c. — Pexxum noctymna: https://e.lanbook.com/book/94576

4. lrapk I'.-TI". Tlpumenenue BeitBaeToB 1 [1OC; [mep. ¢ anrn. H.M. CmupHOBOM, 101
pen. A.I'. Kropkuana]. — M.: Texnocdepa, 2007.

5.3. [lepuoauyeckue u3IaHus:

B mupe Hayku

3apy0OerxHasi pain03JIeKTPOHUKA

WNmxenepras ¢pusuka

KBanTOBas 251eKTpOHMKA

Panpmorexauka

PagnorexHuka 1 2J€KTpOHUKA

TenexkoMmMyHUKaUK

TexHosOrNM u cpeacTBa CBsI3U

Tpyabl HH-Ta UHXK. IO NEKTPOH. U paaunodnekrponuke (THUNUIOP)
doToHUKa
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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

DoTOH-’KCTIPECC

Hudposas 06paboTka cUTHAIOB

CBoanblil pedepaTuBHBIN KypHaI «CBA3bY
PX «Pammnorexuuka»

PX «3Onextponuka

PXK «®uzuka»

6. Ilepeyenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHMKAIIMOHHON ceTn «UHTEpHET,
HEeO0XO0AUMBIX JIJIfl OCBOCHHS IUCHUIIIMHBI (MOIYJISA)

1. Dnexrponnas 6ubanoreka FOPAWT: www.biblio-online.ru

2. DnektpoHHO-O0uOMoTeunas cucrema JIAHbD: https://e.lanbook.com

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

4. bubnnoTeka IeKTPOHHBIX Y4EOHUKOB:

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

5. AHHOTUPOBAHHBIN TeMaTHUECKUI KaTajaor HTepHET pecypcoB mno (usuke:
http://www.college.ru/

6. denepanbHbIA 00pa30BaTENFHBINA TTOPTA:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HbIX PECYPCOB:

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

8. bonpIas Hay4Has OubImoTeKa:

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

9. EcrecTBeHHO-HAY4YHBII 00pa30BaTEIbHBIN TOPTA:
http://www.en.edu.ru/catalogue/

10. YuebHo-00pa3oBarenbHas pu3NKO-MaTeMaTnieckas ounbnmmoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Texuuueckast OudIMOTEKA:!

http://techlibrary.ru/

7. MeToauveckne yKazaHus Uil 00y4aOUUXCS M0 OCBOEHUIO TUCHUILIMHBI (MOYJIs1)

Jlexnus siBasieTcst 0THOM M3 (OPM M3YUCHHS TEOPETHUECKOTO0 MaTepuaja 1o AUCIUIUINHE. B
X0/JI€ JICKIIMOHHOTO Kypca MPOBOJIUTCS M3J0KEHUE COBPEMEHHBIX HAYYHBIX MOJIX0/I0B U Teopuil. B
TETpaaM JJis KOHCIIEKTUPOBAHUS JICKIIUA HEOOXOIUMO UMETH TOJIs, TJe MO0 XOAY KOHCIIEKTHPOBa-
HUS JENIaI0TCsl HEOOXO0IMMBIE TIOMETKH. 3aMUCH JI0JHKHBI OBITh N30MpaTeIbHBIMU, TTOJIHOCTBIO Clle-
JIyeT 3aIlMChIBATh TOJIHBKO OINpe/ecHus. B KOHCTIEKTe MPUMEHSIOT COKPAIICHHUE CIIOB, YTO YCKOPSET
3anuch. Bompockl, BOZHUKAIOIIME B XOJI€ JIKIIMH, PEKOMEHIYETCs 3alUChIBaTh Ha TMOJIAX U TMOCIE
OKOHYAHMS JICKITUU OOPaTUThCS 3a pa3bsiCHEHHWEM K IpernoaaBaTennto. Heo0XoammMo akTHBHO pabo-
TaTh ¢ KOHCIIEKTOM JICKIIMU: MOCJIE€ OKOHYAHUS JIEKIIUH PEKOMEHAYETCS MEepEeYnuTaTh CBOU 3aIlluCH,
BHECTH ITOMIPABKH U JIOTIOJTHESHHUS.

OpHUM M3 OCHOBHBIX BHJIOB JICATEIIHBHOCTH CTYJICHTA SBISETCS CaMOCTOsTeNIbHAs paboTa, KO-
TOpasi BKIIFOYAET B ce0s1 M3ydeHHE JICKITMOHHOTO MaTepHalia, YYCOHHMKOB U YUEOHBIX MTOCOOUH, IO T-
TOTOBKH K BBITIOTHEHUIO JTAOOPATOPHBIX padOT ¥ OPOPMIICHHUIO TEXHUYECKUX OTYETOB IO HUM, a
TaK K€ TOJIFOTOBKH K MPAKTHYECKUM 3aHATUSAM M3yUYCHHEM KpPaTKON TEOPHUH B 3aJJaYHUKAX U pelle-
HUW JOMAaITHUX 3aJIaHuH.

ConpoBoXKJIeHHE CaMOCTOSITENIbHON pabOThl CTYy/I€HTOB MOKET OBITh OPraHU30BaHO B Clie-
OYIOIHX GopMax:

— COCTaBJICHHEM WHAMBUAYATbHBIX [JIAHOB CAMOCTOSITENILHON pabOThl KaXKJIOTO U3 CTYy/ICH-
TOB C YKa3aHHEM TEMbI U BUJIOB 3aHATHIA, (HOPM U CPOKOB IIPEICTABICHUS PE3YJIHTATOB;

— MPOBEJIEHUEM KOHCYJbTAlui (MHAUBHUIYAIbHBIX WX TPYIIOBBIX), B TOM YHCIE C IPUMe-
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HEHHUEM JIUCTAaHIIMOHHOM cpe/ibl 00yUueHUsl.

Kpurepuii onenkn 3¢p(eKTUBHOCTH CaMOCTOSATENIbHOW paboThl CTYEHTOB (popMupyeTcs B
X0JIe MPOMEKYTOYHOI'O KOHTPOJIS MPOLIECCa BBHIOJHEHUS 3a/laHuil U OCYILECTBISETCSI HA OCHOBE
Pas3IMYHBIX CIIOCOOOB B3aUMOJICHCTBUS B OTKPHITON MH(POPMALIMOHHOM cpesie U OTpakaeTcsl B Ipo-
recce GOpMUPOBAHUS TaK HA3bIBAEMOI'O «3JIEKTPOHHOTO MOPTQEIs CTYICHTa.

B cooTBercTBHU C 3TUM IpU NPOBEJEHUHM ONEPATUBHOIO KOHTPOJIS MOTYT HCIOJIB30BaThCS
KOHTPOJIbHBIE BOIIPOCHI KaK K BBIMOJIHIEMBIM padoTaM JJabopaTOPHOIO MPAaKTUKyMa, TaK U K COOT-
BETCTBYIOILIMM pPa3JielaM OCHOBHOM nuctuiinHbl «Lludposas o6paboTka CUTHATIOBY.

KoHnTponb ocymiecTBiasieTcss HOCpeACTBOM TECTUPOBAHUS CTYIEHTOB IO OKOHYAHUU HU3yYe-
HUS TeM Y4eOHOU AUCIUIIMHBI U BBITIOJIHEHUS TUCbMEHHBIX KOHTPOJIBHBIX PadoT.

[To wToram BbINOJIHEHMS KaxaA0M Ja00paToOpHOIl pabOTHI CTYJIEHT COCTaBISET MOAPOOHBIM
NUCbMEHHBIN OTYET, ONUPAsACh Ha KOTOPBIN JOJKEH B Oecesie ¢ mpenojaBareieM MpoaeMOHCTPUPO-
BaTh 3HAHME TEOPETUYECKOT0 M AKCIEPUMEHTAJIbHOIO0 MaTepuaa, oTHocsuierocs k padore. IIpo-
BepKa 3HAHUI CTyJIleHTa OCHOBAaHA Ha KOHTPOJBHBIX BONPOCAX, MPUBEACHHBIX B OMUCAHUN PAOOTHI
U JIOTIOJHUTENBHBIX BOIPOCAX, KACAIOIINUXCS COOTBETCTBYIOLIUX Pa3/1€JI0B OCHOBHOM HCLUILUIMHbI
«udposas o6paboTka curHanosy. [locie BbImonHEHUS J1aOOpPaTOpHONW PAabOTHI CTYIEHT IMpPENo-
CTaBJISIET OTKOPPEKTHPOBAHHBIN B XOJI€ 3alUTHI MTUCbMEHHBIA OTYET O HEH.

JlononHutenbHas Gopma KOHTPOIs Y3PPEeKTUBHOCTH YCBOCHHUSI MaTepuana U NpuoOpeTeHus
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCS B OTKPHITON MHTEPAKTUBHOM 3alliuTe pabOoThl HA YCTHOM BBI-
CTYILJICHUM IIEpE]] ay IMTOPUEN COKYPCHUKOB. B 3TOM ciyuae 3amuTa nIpoXoAuT B PEKUME KPATKO-
ro JIOKJaza Ha KOH(GEpEHIUH.

CorpoBOXKJIEHHE CaMOCTOSITENbHOM pabOThl CTY/IEHTOB TAKKE OPraHU30BaHO B CIEAYHOIIUX
dbopmax:

— BBIIIOJIHEHUE CEMECTPOBON KOHTPOJIBHOM pabOoThI 110 MHAMBHYaJIbHBIM BapHAHTaM;

— YCBOEHHE, JOIOJIHEHUE U BHUKAHUE B pa3OupaeMble pa3Jesibl JUCHUIUIMHBI IPU TOMOLIN
3HAHUW IOJIy4aeMbIX 10 CPEICTBAM HM3yUYEHUS PEKOMEHIYEMOM JIMTEpaTypbl U OCYILECTBISEMOE
IyTeM HanucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAllUH, OPraHU30BaHHbIE NIl Pa3bsCHEHUS MPOOJIEMHBIX MOMEHTOB IPH CaMo-
CTOSITEIFHOM M3YYEHUHU TEX WJIM MHBIX aCIEKTOB Pa3JesIOB yCBaMBaeMoW MH(OpMaIu B IHCIHU-
IUIMHE.

K cpeactBam obecnieuenus: ocBoeHust AucuIuinHbl «L{udposas 00paboTka cUTHAIOBY Tak-
K€ OTHOCHUTCS 3JIEKTPOHHBIM BapHaHT ydeOHOro nocoOus 1o siiepHoil pu3uKe, BKIHOYAIOLIUNA B ce-
ost:

— JIEKIMOHHBIN Kypc nucuuminsbl « [ {upposas 06paboTka CUrHAIOBY;

— KOHTPOJIbHBIE BOIIPOCHI 110 KAX/I0My pa3/iesly Y4eOHO! NUCLUIUIMHBI;

— CIIMCOK 3a/1a4 [0 KaKA0MY pa3jieny y4eOHO! AUCIUIITUHBI.

K cpeactBam obecnieuenust ocBoeHust AucuIuinHbl «L{udposas 00paboTka cUTHAIOBY TaK-
e OTHOCSTCS HJIEKTPOHHBIE BapUAHTHI JTOTIOJHUTENbHBIX YUEOHbBIX, HAYYHO-TIOMYJISIPHBIX U Hay4-
HBIX U3JJaHUH 110 siIepHON (pHU3HKe.

PexoMennyercs cienyromuii TpaduK U KaJCHIAPHBIN IJIaH CaMOCTOSATEIHHONW pabOThI CTY-
JICHTOB TI0 YUEOHBIM HeJesIM (8 Heenb):

TunoBble 3aJaHUS AJIsI CAMOCTOSITEJILHOM paﬁoTbI CTYAEHTOB

Cpoxku
Kou- ®opwma npea- p
No . BBINOJI-
Tema wiu 3aganue Tekyien padoTsl BO CTaBJICHUS
TEMBI HEHUs
4acoB pe3ynbTaToB
(nenenn)
1 | Z-npeoOpa3zoBaHue CHUTHAJIOB M €r0 CBOWCTBA. 6 VY CTHBIN OTBET. 1
[Ipumepsr  z-mpeoOpazoBanus. OOpaTHoe Z- TexcToBbIit
npeoOpa3oBaHue. [Tpumenenus z- JTOKYMEHT.
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npeoOpa3oBaHusl.

2 | duckperHas cBepTka (koHBomonus). Texuuka | 5,8 | YcTHbIif oTBeT. 1

CBEPTKHU. ABTOKOPPEJISIIIUS U €€ BHIYUCICHUE. TekcToBbIf
JIOKYMEHT.

3 | BeiiBner-npeobpazoBanue u BEUBIICT- 6 VY CTHBIN OTBET. 1
¢wibTpanus.  [IporpammupoBanue — BeiBieT- TexcroBbIi
peoOpa3oBaHuil. JIOKYMEHT.

4 @unbTpanys CIy4aiHbIX CUTHAJIOB. 6 VY CTHBIN OTBET. 1

TexcToBbIi
JIOKYMEHT.

5 | Heitrpamuzanmst 3ddexkra ['mb66ca. OcHOBHBIE 6 VY CTHBIN OTBET. 1

BECOBBIC (DYHKIIUH. TekcToBbIi
JIOKYMEHT.
6 ATnpTepHaTUBHBIE METO/bI pacdyeTa HEPEKypPCHUB- 6 VY CTHBIN OTBET. 1
HBIX HHU(POBBIX GUIBTPOB. TexcToBblit
JIOKYMEHT.
7 | Pa3paboTka peKypcUBHBIX HUDPOBBIX (PUIBTPOB. 6 VY CTHBIN OTBET. 1
TexcToBbIf
JOKYMEHT.
8 | bunmHelHOE Z-TIpeoOpa3oBaHHUE. 6 VYCTHBIN OTBET. 1
TexcToBbIl
JIOKYMEHT.
Hroro: 478 8

B ocBoeHWM AMCUUILIMHBI WHBATUAAMH W JIUIAMH C OTPAaHHUYECHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI  OOJIBIIOE 3HAYEHHE HMMEET HHAWBUAyalbHas yueOHass pabora (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIHHOE Pa3bsICHEHNE YUeOHOTO MaTepHara.

WuauBrayanbHbIE KOHCYJIBTALIMH 110 TIpeaMETY (B ToM umnciie yepe3 email, SKype wm viber)
SIBIISTFOTCS. BaXXHBIM (PaKTOPOM, CIIOCOOCTBYIOIUM HHJIMBUyaTU3allMHd O0OYUYCHUS U YCTAaHOBIICHHIO
BOCIIUTATEIILHOTO KOHTAKTa MEXIY TperojaBareieM M 00ydYarolIMMCsl WHBAIHMIOM WU JIMIIOM C
OTpPaHHYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBBSI.

8. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJOTHd, HCIIOJIb3YeMbIX MPH OCYLIECTBJIEHUN 00-
Pa30BaTeIbLHOIO Mpolecca Mo JMCHUILIMHE (MOIYJI10)

8.1. Ilepeyens HHPOPMAIMOHHBIX TEXHOJIOT U

WNudopmannonHsle o0pa3oBaTeNbHblE TEXHOJOTMM BO3HHMKAIOT TP HCHOJIb30BAHUEM
CpeICTB MH(POPMALMOHHO-BBIUMCIUTENBHON TeXHUKU. OOpa3oBaTelbHYIO Cpely, B KOTOPOW OCy-
IIECTBIISIOTCA 00pazoBaTeabHble HH(OPMAIIMOHHBIE TEXHOJIOTHH, OMPEEIIAOT paboTaromue ¢ Hel
KOMITOHEHTBI:

— TeXHUYecKast (BUJ UCIOIb3YEMBIX KOMIIBIOTEPHOM TEXHUKHU U CPEJCTB CBA3H);

— TPOTrpaMMHO-TEXHUYECKasl (IPOTpaMMHBIE CPEJCTBA MOAJIEPKKU PEaTn3yeMol TEXHOIIO-
UM 00y4eHMUs);

— OpraHU3aIlMOHHO-MeToAnYecKas (MHCTPYKIMU y4YalluMCsl M MpernojaBaTessiM, OpraHu3a-
11s y4eOHOTro mporiecca).

ITon oOpa3oBaTeNbHBIMU TEXHOJIOTHSMHU B BBICIICH ITKOJIE TOHUMAETCSl CUCTEMA HAYYHbIX U
MH)KEHEPHBIX 3HaHUM, a TaKk)Ke METOJIOB U CPEJCTB, KOTOPBIE MCIIOJIB3YIOTCS AJIs CO3/1aHus, coopa,
nepeaayy, XpaHeHus: 1 00paboTKKU UH(GOPMAIMK B IPEAMETHONW 00JacTh BhICIIEH MIKOJIBI. DopMH-
pyercs npsiMasi 3aBUCUMOCTb MEXY 3(PPEKTUBHOCTHIO BBIITOJHEHHs YUEOHBIX IPOrpaMM U CTere-
HbIO MHTETPAIMU B HUX COOTBETCTBYIOUINX HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

HNudopmanmonnas obpazoBarenibHas cpeja MpeACcTaBsieT co00i HHOOPMAITMOHHYIO CHCTE-
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My, O6’I)€IH/IH$IIOHIyIO MMOCpCACTBOM CCTECBBIX TGXHOHOFHﬁ, MMPOrpaMMHLBIC U TEXHUYCCKUEC CPCACTBA,
OpraHu3alMOHHOE, METOIMYECKOE U MaTeMaTH4ecKoe obecreueHue, mpeJHa3sHaueHHOe JUIsl TTOBBI-
nreHus 3pPEeKTUBHOCTH M JOCTYITHOCTH 00pa30BaTEIHLHOTO MPOIIecca MOATOTOBKH CIIEIIHATUCTOB.

XapakTepHoil uepToii 00pa30BaTENIbHON Cpelibl SABISETCS BO3MOXKHOCTh CTYJEHTOB U IIpe-
nojaBaresieil o0pamarbcs K CTPYKTYPUPOBaHHBIM Y4eOHO-METOAMUYECKUM MaTepuaiiaM, o0ydaro-
UM MYJIbTUMEIUNHHBIM KOMIUIEKCAM BCETO0 YHHBEPCUTETA B JII0OOE BpeMs U B JH000H TOouke mpo-
cTpancTBa. [Tomumo noctynmHocTH yueOHOro marepuaia, HEOOXOAUMO 00ecrneduTbh 00ydyaeMoMy
BO3MOXKHOCTb CBSI3M C IIPEIoJiaBaTesieM, MMOJyuyeHHe KOHCYIbTAluN B OH-JIAlH uin odd-naitH pe-
KMMax, a TaKK€ BO3MOXKHOCTD IOJTYYCHUS I/IH}II/IBI/IHY&J’IBHOﬁ «HaBUT'allUHN» B OCBOCHHUU TOI'O HIIN
uHoro npeamera. CTyaeHThl OyIyT CTPEMUTBCS K THOKOMY peXHUMYy OOY4YeHHs, MOIYJIbHBIM IPO-
IrpaMMaM C MHOTOYUCIICHHBIMH MOCTYINICHUAMU U OTYUCIICHUAMHA, KOTOPBIC IMTO3BOJIAT HAKAIIIIMBATDH
3a4eTHbIE €IUHMIIbI, CBOOOIHO MEPEBOIUTHCS M3 OJHOIO By3a B JIPYroil C y4eTOM MpeAbLAyIIEero
OIIbITA, 3HAHWUH 1 HaBBIKOB. Ho-npemHeMy Ba)KHOM IJI CTYACHTOB OCTAHETCSA BO3MOKHOCTD JIMYHO-
ro pa3BUTH M NPOPECCHOHATIBHOIO POCTA; MPOTrPAMMBbl MOIYUYEHUSI CTENEHU U KOPOTKUE KYPCHI,
BO3MOXHO, OYIyT IOJIb30BaThCS OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B TIPO-
rpamMmax npoQeccuoHaIbHOTr0 00y4YeHHUs U aCIMPAHTCKUX MporpaMmax.

I/IH(l)OpMaHI/IOHHI)IC TEXHOJIOTHUU MOT'YT OBITh KCITOJIB30BaHbI pu O6y‘-I€HI/II/I CTYACHTOB HC-
CKOJIBKUMHU criocobamu. B camoM npoctom ciryyae peanbHblil ydeOHBIN Ipoliece UAET N0 OOBIYHBIM
TEXHOJIOIUsAM, a HHq)OpMaHHOHHBIG TEXHOJIOTHU MPUMCHAKOTCA JIMIIb JIA IMMPOMECKYTOYHOI'O KOH-
TPOJIS 3HAHUH CTYJEHTOB B BHUJE TECTUPOBAHUA. DTOT MOJXOJ K OpraHU3aluu 00pa30BaTENbHOIO
mponccca npeacTaBiId€TCsa OYCHDb IICPCIICKTUBHBIM BBUY TOI'O, UTO IIPH €ro JOCTATOYHO IIHUPOKOM
UCIIOJIb30BAaHUM YHUBEPCUTET MOXKET MOJIYUYHUTh CEPhE3HYI0 SKOHOMUIO CPEACTB U3-3a Oosiee HU3KOU
CTOUMOCTH MPOBCACHUA CETCBOI'O KOMIIBIOTCPHOT'O TCCTUPOBAHUSA IO CPABHCHUIO C Ay IUTOPHBIM.

[Ipumenenune oOpa3zoBaTeIbHBIX HMH()OPMALMOHHBIX PECYpCOB B KauecTBE JONOIHEHUS K
TPaJUIIMOHHOMY Y4eOHOMY MpoIlecCy MMeeT OOJIbIIOe 3HAaYCHHE B TeX CIydasx, KoTrjJa Ha Kade-
CTBEHHOE yCBOCHHME 00beMa yueOHOro Marepuaia, npeaxycMmorpennoro I'OC, He XBataeT ayJuTop-
HBIX 3aHITHIA O y4eOHOMYy miaHy. Kpome Toro, Takas gopma opranmzamnmu y4yeOHOTO mporiecca
OUYECHb BaXKHA MTPU HEOJMHAKOBOM HavaIbHOM MOATOTOBKE 00YYaOLINXCS.

Crnenyer 0coOOEHHO MOAYEPKHYTH, YTO MPU TAKOM ITOAXOJIE KpaiiHe Ba)KHO 00eCneunTh WH-
TEHCUBHBIM KOHTPOJIb CTENIEHH yCBOEHMs MaTepuasa. Kak mpaBuiio, o Kaxaoil Teme npemycMoT-
peHo OoibIoe Mo 00beMy KOHTPOJIBHOE 33/JaHUE MM KOHTPOJILHOE TECTUPOBAHHE.

Takum 00pa3oM, HAKOIJICHHBIM ONBIT NPUMEHEHUs MH()OPMALMOHHBIX U JTUCTAHLIUOHHBIX
TEXHOJIOTHH B y‘-Ie6HOM IMPOLCCCE B PA3JIMIHBIX BaApHUAHTAX MO3BOJISICT TOBOPHUTH 00 OMPCACICHHBIX
npeuMyliecTBax Mogo00HbIX (GOpM OpraHu3aluy y4eOHoro npoiecca:

— CTAHOBUTCS BO3MOXXHOI MPUHOUITHAIIBHO HOBAas OpraHH3alusa CaMOCTOSITEIIbHOM pa6OTI>I
CTYJCHTOB;

— BO3pacTaeT MHTEHCHUBHOCTH yU4E€OHOTO MpolLecca;

— Y CTYJICHTOB MOSBIISETCS JOMOJIHUTENbHAS MOTUBAIMA K ITO3HABATENILHOMN JIESTENBHOCTH;

— JIOCTYITHOCTb y4€OHBIX MaTepHajoB B II000€ BpeMs;

— BO3MOXXHOCTb CaMOKOHTPOJISI CTENIEHH YCBOEHHs MaTepuaia Mo KaXaoi TeMe HeorpaHH-
YEHHOE KOJIMYECTBO pa3s.

8.2. IlepeueHb HEOOXOAMMOT0 MPOTPAMMHOIO 00ecIeYeHus!

1. Onepaunonnas cucrema MS Windows (© Microsoft Corporation).

2. UnrerpupoBannoe odpucuoe npunoxerare MS Office (© Microsoft Corporation).

3. IporpaMmmMHOe obecrieyeH e T OPraHU3aIliK YIPABISIeMOro U OE30IMaCHOTO TOCTYIa B
WNHurepHer.

Ne norosopa [TepedeHb JIMILIEH3MOHHOTO POTPAMMHOT0 00eceueHus!
Kontpakt Ne104-AD®/2016 ot | [Ipomyienune moxmucku Ha 2016-2017 yueOHBIN TOA HA TIPO-
20.07.2016 rpaMMHOe obecrieueHre komnanuu Microsoft mo mporpamme
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«Academic and School Agreement a1t KOMITBIOTEPOB H CEPBE-
poB Ky0aHCKOro rocy1apcTBEHHOTO YHHBEPCUTETA U €ro (BH-
JIMAJIOB:

DsktpSchool ALNG LicSAPk MVL

Hor. Ne77-AD®/223-03/2017
or 03.11.2017

[Tognucka na 2017-2018 y4eOHBIi roa Ha MpOrpaMMHOE 00ec-
NeYeHUe B paMKax MporpaMMbl KoManuu Microsoft
“Enrollment for Education Solutions” /11 KOMIIBIOTEPOB U
cepBepoB Ky0OaHCKOTo Tocy1apcTBEHHOTO YHHBEPCUTETA U €T0
(dbunmanos:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecrieueHue it 6e30macHo padoThl Ha KOMIbIoTepe — (halIOBbI AaHTH-
BUPYC, IOYTOBBIN aHTUBHUPYC, BEO-aHTUBUPYC U CETEBOU IKPaH.

Ne norosopa

HepequL JIMICH3MOHHOI'O ITPOTrpaMMHOT'O obecreueHus

Kontpakt Ne69-ADD/223-D3
ot 11.09.2017

KoMmImuiekT aHTUBHPYCHOTO pOrpaMMHOro obecredeHus (Ipo-
JUICHHE IIPAB MOJIb30BaHMS):

AHTUBHpYCHAas 3aluTa (PU3nUecKX pabounx CTaHIUH U cep-
BEpOB:

Kaspersky Endpoint Security s 6usneca — CtangapTHBIN
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBUpYCHAs 3aliTa BUPTyaIbHBIX cepBepoB: Kaspersky Se-
curity uis BUpTyanbHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3armuTa IOYTOBOrO cepBepa oT crama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBUpYCHAS 3al[UTa BUPTyaTbHbIX padouunx cranuuii (VDI):
Kaspersky Security mis Buptyansabix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema kommbroTepHoit MatreMatnku MATHCAD ¢ HeoOX0auMBbIMH TTaKETaMHU pacIIv-
penuii (© Parametric Technology Corporation).

6. Cucrema kommbpioTepHOo MatemaTuku MATLAB + SIMULINK ¢ HeoO0XoauMbIMU
tynookcamu (© The MathWorks).

Ne norosopa

| IIepeueHp JIMLIEH3MOHHOTO MPOTrPAMMHOI0 00eCIEYEHHUS

Kontpakt Nel115-OAD®/2013
ot 05.08.2013

[Tpoanenne mporpaMMHOM TOIIEPIKKU U IPUOOPETCHHE TPaB
IMOJIb30BAHMA IMPUKJIIAJHBIM IMPOrpaMMHBIM o0ecrieueHrueEM
MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Ne127-AD®/2014 ot
29.07.2014

[IpenocraBienne 6eccpoyHBIX MPaB MOJIb30BAHUS TPOTPAMM-
HBIM OGCCHC‘-IGHI/ICM, BO3MOXXHOCTbD 3arpy3KHu JIMIICH3WUOHHOT'O
porpaMMHOTO obecrieueHust uepes 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. [lepeuenb HHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

1. Dnexrponnas oubnuoteunas cuctema eLIBRARY.RU:
http://wwwe.elibrary.ru

2. Uudopmanmonnas cuctema «EquHoe okHO A0CTyma K 00pa3oBaTeIbHBIM pecypcam»:
http://window.edu.ru/window

3. PyOpukoH — KpynHeimii sHIukIonequueckuii pecype urepuera:
http://www.rubricon.com/

4. AHHOTUPOBAHHBIN TeMaTHUYECKUi KaTanor IHTepHeT pecypcoB Mo Qu3uke:
http://www.college.ru/

5. Karanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

6. bonbias HayuHas 6uGIMOTEKA:

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

7. EcTecTBeHHO-HaY4YHbII 00pa30BaTeIbHbIN MOpTA:
http://www.en.edu.ru/catalogue/

8. Texuunueckas OMOIHOTEKA:

http://techlibrary.ru/

9. ®usnueckast SHIUKIONEINS .

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

10. Axagemuk — CrioBapu M SHITUKJIONICINHA Ha AKaJEMHUKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/AtomHuas ¢busnuka/

11. Bukuneaust — cBo0OOIHAs SHIIMKIOIE IS,
http://ru.wikipedia.org/wiki/

12. ®usnyeckas SHIUKIONE IS

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

9. MarepuajbHO-TeXHMYECKasn 0a3a, HeoOXoaUMAs I OCYLIECTBJIEHUsI 00pa3oBa-
TeJHLHOI0 Mpolecca mo JuCuunjanae (MoayJi)

VYcenemHast peanuzanusi npenofaBaHus aucHurinebl «udpoBas obpaboTka curHaIOBY»
npeznonaraeT Haluuyie MUHUMAJIbHO HEOOXOJUMOro Ui peaau3aluu 0akanaBpCKOW MporpaMMbl
NEPEYHsl MaTepUaIbHO-TEXHUYECKOTO 00ECTICUEHMS:

— JIEKIMOHHBIE ayJuTOpuu (00OpYyIOBaHHBIE BUIECONPOEKIIMOHHBIM O0OpYIAOBAaHUEM IS
IpEe3eHTALMN, CPEICTBAMU 3BYKOBOCIIPOU3BEICHM S, SKPAaHOM, U UMEIOIINE BbIxo B IHTepHeT);

— KOMIIBIOTEPHBIE KJIACCHI [ IPOBEACHUS IPAKTUYECKUX 3aHATUM;

— JWCIUICHHBIA KJIacC ¢ MEePCOHATBFHBIMU KOMIBIOTEPAMH JIJIsl IPOBEACHUS JT1a00paTOPHBIX
IpYIIOBBIX 3aHATHH;

— MPOTPaMMBbI MOJEIIMPOBAHUS (PU3MUECKUX TPOIIECCOB B AaTOMHOW (DU3HKE;

— MpOrpaMMbl OHJIAHfHOBOTO KOHTPOJISl 3HAHMH CTYJEHTOB (B TOM 4YHCJE MPOrpaMMHOE
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o0ecrieyeHne AUCTAaHIIMOHHOTO 00yYeHus ),
— HaJIM4YMe HEeOOXOJMMOro JMIEH3MOHHOTO MPOTrpaMMHOro obecredeHus (onepannoHHas
cucrema MS Windows XP; nunaterpupoBanHoe opucHoe npuioxkenrne MS Office; cuctema KomIib-
rorepHoi MmareMatTuku MATHCAD ¢ maketamu pacmiMpeHuii; cucreMa KOMIIBIOTEpHOW MaTeMaTH-
ki MATLAB + SIMULINK ¢ He0OX0ZuMbIMU TYJTOOKCaMU).
JlaGopaTopusi aTOMHOU U siIepHOM (PU3MKHM OCHAIEHA CIETYIOUUM 3KCIIEPUMEHTAIbHBIM
UHCTPYMEHTApHEM:
— yctanoBka ®KJI-6 ¢ octimuorpadgom CQ-5010A;

— ycranoBka JIKK-2 ¢ camonuciem H307/1;

— Ne-He nazep JII'H-203 ¢ BOIbTMETPOM, KOMITBIOTEPOM U IPUHTEPOM;
— nnabopatopHbie komiuiekesl JIKK-4 n JIKK-5;

— cnektporpadsl JJPC-8 u kBapuessiii MCII-28;

— ¢oroanekrponnbie kacceta MOPC-6 (MHOrokaHajgbHasi ONTHYECKas pErucTpUpyroLIas
cuctema) s crekrporpada JPC-8;
— ¢oroanekrponnbie kacceta MOPC-6 (MHOrokaHajgbHasi ONTHYECKas perucTpUpyroLias
cucrema) Juisa cnekrporpada NUCII-28;
— ucKpoBoi reneparop UBC-29;

— cnektpometp COIIP-2;

— nosumetp JAPI'3-02 u nozumerp-paaunomerp MKC-05;

— CUTHAQJIN3ATOP 3arPSI3HEHHOCTH;

— mabopaTopHasi yCTaHOBKa 110 M3MEPEHHIO MIEPUO/Ia TIOTypacaia;
— paIuoMEeTpHI ¢ OCIIILIOrpad)oM U MEPECUETHBIM TPUOOPOM;

— nabopatopHas ycranoka YJIII-1;

— CHUHTWUISIIMOHHBIC TPUOOPHI PA3IIUUHBIX THUIIOB;

— TIepCOHAJIbHBIC KOMIIBIOTEPhI C YCTAHOBJICHHBIM MPOrPAaMMHBIM KOMIUIEKCOM «Du3nka
mukpomupa (MI'Y)».
[Tpu ucmonb30BaHUM JIEKTPOHHBIX U3JAHUI BY3 JIOJDKEH 00ECIICUNTh KaKIAOT0 00ydarole-
rocsl BO BpEMsI CAMOCTOSITEIEHOM TIOJrOTOBKH pab0YUM MECTOM B KOMITBEOTEPHOM KJIACCE C BBIXO-
noM B THTEpHET B COOTBETCTBUU C 00BEMOM H3Yy4aeMbIX JUCIMILINH.

Ne
/o

Bua pador

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNEe TUCITUTIITUHBI
(MOJTyJIsT) U OCHAIIEHHOCTD

1

JleKInoOHHBIE 3aHATUS

JlekunoHHass ayaUTOpHs, OCHAIIEHHAs MPE3CHTAalUOHHOMN
TEXHUKOW (MPOEKTOp, PKpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIUM IporpammHbeiM obecnieuenueM (I10), a Taxxe
JIOCTAaTOYHBIM KOJIMYECTBOM TOCAIOUYHBIX MECT:!

Ne 209¢ (mpoexkrop EPSON EB-1776W).

IIpakTnyeckue
3aHATHS

AynuTopusi OCHaIIEHHAs TPEMS MEJIOBBIMU WM MapKEpHBIMU
JOCKaMH, TPE3eHTAIlMOHHON TEeXHUKOM (IIPOEKTOp, HKpaH,
KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOLIUM IPOTPAMMHBIM
obecneuenueM (I10), a Takke MOCTATOYHBIM KOJIMYECTBOM
MIOCaJJ0YHBIX MECT:

Ne 209¢ (mpoexrop EPSON EB-1776W),

Ne 205¢ (mpoexrop SANYO PLC-SW20A).

JlabopaTopHbIe
3aHATUA

JIaGopaTopusi, yKOMIUICKTOBaHHAs CTICIIMATU3NPOBAHHON Me-
OeNnbl0 M TEeXHHUYECKUMHU CPEICTBAMH OOyYEeHHs] U PabOTHI:
MPE3CHTAIMOHHON TEXHUKOU (MPOEKTOp, 3KpaH, KOMIIbIO-
TEP/HOYTOYK) U COOTBETCTBYIOIIMM IPOTPaMMHBIM obecrieye-
Huem (I1O), a Takke AOCTATOYHBIM KOJIHMYECTBOM IOCAI04-
HBIX MECT:

Ne 205¢ (mpoexkrop SANYO PLC-SW20A).

Kypcosoe

KoMmHats! A1 BBINIOJIHEHMS] KYPCOBBIX padoT:

29




MIPOEKTUPOBAHUE

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

5 ['pynmossie

Aynutopuu:

(MHAMBUAYATBHBIC) 209¢, 207c¢, 205¢
KOHCYJIBTAIIUU
6 Texymuii KOHTPOIIb, Aynautopuu:
MPOMEKYTOUHAs 209c, 205¢
aTTeCTalHs
7 CamocTosiTenbHas KaOuner nns camocTosiTeNbHOM pabOThI, OCHAILIEHHBIH KOM-
pabora MBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIKOYEHHS K CETH

«MHTEepHET», MPOrpaMMOK 3KPAHHOTO YBEJIWYCHHS U obecrie-
YeHHBIA JOCTYIIOM B  DJIIGKTPOHHYIO  WH(OPMAIMOHHO-
00pa3oBaTeNIbHYI0 Cpely YHUBEPCHUTETA!

207c, 205¢

«MyJbTHMeIUITHBIH KJIACC CHIENHAJBHBIX JUCHUILINEY aya. 205C

JlabopaTopHbIe 3aHATHS
10 JUCIHHUILIHHE:

«Iudposas 00paboTKa CUTHAIOB)»

O6opyioBaHue U MPOrPaMMHO-TEXHUYECKOE Koun-
OCHAIlleHNE Y4eOHO-HAYYHOM JIab0paToOpuu: BO
IlepcoHajibHBIE 3JIEKTPOHHO-

BBIYHCIUTEIbHbIE MAIIIMHBI: 12
CPU c yacroroii 6omee 2,4 I'T'iy, LCD

Mathcad Cpena Bu3yaibHOTO MpoOrpaMMHpO- 12
BaHMsI, CETEBAsl BEPCHSI

Matlab Cpena Bu3yanbHOTo mporpaMMupo- 12
BaHMS, CETeBAast BEPCHSI

Microsoft Office 2003, 2007, 2013 12
Eset Endpoint Security AutuBupycHast mpo- 12
rpamma

Windows XP, 7, 8.1 Onepanronnas cucrema 12
CoeMHUTETbHBIC MOAYJIU, UIHYPBI, Kabesrn ~
IpoexTop SANYO PLC SW20A 1
[Tapra (pabouwnii cTom) 16
JKpaH npoekuuoHnslii 153x140 1
Jlocka 6enast MapkepHasi 3
Crynbs 25
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