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1. ey u3yyeHus JUCUMILIIHHBI

Henamu nzyuenus qucuuiuinbel «udposas 00paboTka CUTHANIOBY SBISIOTCS:

- U3y4YEHHE AJITOPUTMOB JAMCKPETU3allMU U KBAHTOBAHMS CUTHAJIOB, Olepanuil mpeoOpa3oBaHUs JAUCKPET-
HBIX CUTHAJIOB U Pa3HOCTHBIX YPaBHEHUIN AUCKPETHBIX CUCTEM;

- U3ydYeHHUe TPUHIUIOB JEHCTBHSA, XapaKTEPUCTHK, MMAPAMETPOB U OCOOCHHOCTEW YCTpOoWcTBa HU(POBBIX
(GUIBTPOB, OCBOEHUE AJTOPUTMOB CHHTE3a IUPPOBBIX (PUIBTPOB.

2. [Inanupyemble pe3yabTaThbl 00y4eHHS

W3ydyenue JUCHMIUIMHBI HampaBieHO Ha (OpPMHUpPOBaHHME Y BBIIYCKHMKA CIIOCOOHOCTH pelaTh
npogeccuoHaIbHbIE 33/1a41 B COOTBETCTBUU C TEXHOJIOTHYeCKOH 1eITeJIbHOCThIO.

Pe3ynbraToM OCBOCHHMS AMCUUIUIMHBI SBISIOTCA C(OOPMUPOBAHHBIEC y BBIMYCKHUKA CIIEAYIONINE KOMIIETEH-
LUU:

KommnereHnuu BbINYyCKHUKA, (popMHUpYyeMbIe B pe3yJibTaTe OCBOCHHUSI AUCHHMIIIMHBI
(B yacTn, odecneunBaeMoil TUCHUIJINHOM)
OIIK-3. Cnoco0eH mpUMeHATh METO/AbI MOUCKA, XpaHeHHs, 00padOTKH, aHAIM3A H
npeacTraBjieHuss B TpedyeMoM (popmate MHpoOpManuu U3 pasjMYHBIX HCTOYHUKOB M
0a3 JaHHBIX, c00JII0Jasl IPH ITOM OCHOBHBIC TPeOOBaHUS HH(POPMALMOHHON Oe3omac-
HOCTH
3HATB:
METObI XpaHEHUsI U 00pabOTKH HU(PPOBBIX CUTHAJIOB C IIOMOLIBIO HEPEKYPCUBHOM U peKyp-
CUBHOH 1IM(PPOBOI PHUIBTPAIINH; aAITOPUTMBI CHHTE3a HU(POBBIX GHIBTPOB

YMerh:
CHUHTE3UpOBaTh MUGPOBOI GUIBTP C LIETbI0 00pabOTKH, aHATN3a U MPECTAaBICHUS B TpeOye-
MoM (opmaTe HHPOPMAIIMH U3 PA3TUIHBIX HICTOYHUKOB U 0a3 IAHHBIX, COOJIIOAas TIPU STOM
OCHOBHBIE TpeboBaHUs HHGOPMAIIMOHHON 0€30MaCHOCTH

Baagern:
METOJIaMU OIpEAETICHHUS XapaKTEPUCTUK U TapaMeTpPOB LHU(POBBIX PUIBTPOB U UX KOMIIbIO-
TEPHOT'O UCCIIEI0BAHUS

3. MecTo AMCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOH NPOrpaMMbl

TpeGoBanus K npeaIBapUTEJbLHON MOAr0OTOBKE o0ydawuierocs (mpeamecTByromme
AUCHUILINHBI, MOAYJIH, TEMbI):

1. | B1.0.12 TeopeTnueckue OCHOBBI AJIEKTPOTEXHUKHU

2.| Bb1.0.18 OcHOBBI KOMIIBIOTEPHOT'O aHAJIH3a IIEKTPHUUECKUX LIETeH
3.| Bb1.0.21 DaexrpoHuka
Iocaenyromue TMCUUNIMHBI M TPAKTHKH, IS KOTOPBIX OCBOCHHUE JIAHHOM

JAUCIHUITIJIMHBI Heo0X0AMMO:

-

.| B1.B.07 Jluanu pagroCcBs3u U METOIbI X 3AIIHTHI




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

4.1 Ounas ¢popma odyueHus, 4 roaa (Bcero 144 yaca, 72 yaca KOHTAKTHOIi padoThI)

Kon Tema u KpaTKoe COJIEpKAHUE 3aHATHUS Bun | Kon. | Komme- YMHUO
3aH. 3aH. |9acoB| TEHIUH
Kypc 3, Cemectp 5
Monayas 1. Hudposbie curnansl. [IpeodpazoBanue TMCKPEeTHBIX CHTHAJIOB. — 36
(8+20+8)uacoB KOHTaKTHOI pa6oThl, 36 yacos CP
1.1 | Ilpeamer u conepkaHue AUCHUILIMHBI, €€ MECTO M PoJib B | Jlek. 2 | OIIK-3 | JII.1,
HOJTrOTOBKE crenanucta. Ilopsaok u3ydeHus aucLu- J2.1,
IUIMHBI, pEKOMEHAyeMast INTepaTypa, GOpMbl KOHTPOIIS U 22
OTYETHOCTH, 00JIACTH MpUMEHEeHHs (P POBOI 00pabOTKH
curHanoB. Knaccudukanus curnamo. CTpykTypHas
cxeMa npeoOpa3oBaHUsl CHUTHAJIOB NpH H(poBoil oOpa-
6otke. CTpyKTypHas cxeMa aHaJoro-nu@poBoro mpeoo-
pazoBaresl.
1.2 | IlorpemHOCTH KBaHTOBAHUSI. CPC| 4 |OIIK-3 | JI.1,
MeToab! OLIEHKH MOTPEeTHOCTH KBAaHTOBAHHUS. J2.1,
J2.2
1.3 | JuCcKpeTU3UPOBAHHBIC CUTHAJIBL. Jlek. 2 OIIK-3 | JIl1.1,
Teopema KorenbaukoBa. Yactora HaitkBucra. Martema- J12.1,
TUYECKHE MOJENM IUCKPETHBIX curHaios. IIpouenypa J2.2

nuckpeTtu3anuu curnana. CTpyKTypa CHeKTpa JAUCKpPETH-
30BaHHOT'O CUTHAJIA.

1.4 | IIpocTpaHCcTBO Z - MOJIMHOMOB. AHanmuTH4yeckas popma z- | CPC 4 | OIIK-3 | JIl.1,

oOpa3oB. CpoiictBa z - mpeoOpa3oBanus. [Ipumenenue J2.1,
npeoOpa3oBaHuUs. JI3.1
1.5 | IIpeoOpa3zoBaHus IMCKPETHBIX CUTHATIOB. Jlek. 2 OIIK-3 | JI1.1,
Onepanuu HajJ JUCKPETHBIMU CcUTHajdaMu. JlUCkpeTHoe JI1.2,
npeoOpa3oBanue Pypre. CBepTKa IUCKPETHBIX CUTHAJIOB. J2.1

J12.2

1.6 | CBs3b @ypre-nipeodbpazoBanus U Z-nipeoOpa3oBaHUs CpC| 4 OIIK-3 | JI1.1,
IIOCJIEAOBATEILHOCTEH. JI2.1

J12.2

1.7 | uckpeTtHble cucteMbl. MareMaTuueckoe onucanue auc- | Jlek. 2 OIIK-3 | JI1.1,
KPETHBIX CHCTEM. J1.2,

J2.1

J2.2

1.8 | MaremaTudeckoe OnmucaHnue JUCKPETHBIX CUCTEM. CPC 4 OIIK-3 | JIl.1,
J2.1

J12.2

1.9 | UccnenoBanue CHEKTPOB IMCKPETHOTrO mpeoOpazoBanus | JIP 4 OIIK-3 | JIl.1,
@Dypbe pa3IMUHbIX CUTHAJIOB. J2.2,

J3.1

1.10 | HccnenoBanue CHeKTpoB IUCKpeTHOro mpeodpasosanus | CPC | 4 OIIK-3 | JIl.1,
®Dypbe pa3IUUHbIX CUTHAJIOB. J12.2

JI3.1

1.11 | Yucnennsle METOABI OCYIIECTBICHHs TmpeobOpazoBanus | JIP 4 OIIK-3 | JI1.2,
®Dypse. J2.2,

JI3.1

1.12 | YucnenHele MeTOIBI OCYLIECTBIECHUS MpeobOpasosanus | CPC | 4 OIIK-3 | JIl.1,
dypee. J12.2,




J3.1

1.13 | UccnenoBanue cnektpoB JIIdD pasnuunbix curHanos. | [13 4 OIIK-3 | JI1.1,
Crnextp nepuogudeckoro cursaia. Crekrp mpsMoyroib- JI3.1,
HOro umnyJsbca. CeKkTp CyMMbl TapMOHUYECKUX CHTHA- J12.2
JIOB.

1.14 | Cnextp nepuonuueckoro curnana. Crnekrp npsmoyrons- | CPC | 4 OIIK-3 | JI1.1,
HOTro uMITysbca. CreKTp CyMMBbI TApMOHHUYECKHUX CHUTHA- J2.1,
JIOB. J12.2

1.15 | YucneHaple METONBI OCYIIECTBICHUS mpeoOpa3opanms | [13 4 OIlK-3 | JI1.1,
Oypre. [Ipsamoe Dypne-npeoOpa3oBaHHe CUTHANA, aM- J3.1,
IUIMTYAHBIA U (Qa30Bblid criekTpel. OO6patHOoe Dypbe mpe- J2.2
o0Opa3oBaHHe.

1.16 | [Ipsimoe Dypre-ipeodbpazoBanme curHana, aMmmmty s | CPC | 4 OIIK-3 | JIl.1,
u (asoBblii criekTpbl. O6paTHOE Dyphe npeodpazoBaHUE. J2.1,

J2.2

1.17 | Teopema KorenpHukoBa. Onpenenenue yactoTsl guckpe- | 113 4 OIIK-3 | JI1.1,

THU3AaLHMN. JI3.1,

J2.2

1.18 | Teopema KorenraukoBa. Yacrora HailikBucra. CPC 4 OIIK-3 | JII.1,
J2.1,

J2.2

1.19 | CBépTKa IUCKPETHBIX CUTHAJIOB. 113 4 OIIK-3 | JIl.1,
J3.1,

J2.2

1.20 | CBépTKa TUCKPETHBIX CUTHAJIOB. CPC 2 OIIK-3 | JII.1,
J2.1,

J2.2

1.21 | Z-npeoOpa3oBaHre CHUTHAJIOB M CUCTeMHBIX GyHKiwid. | [13 4 OIIK-3 | JIl.1,
OO6patHoe z - mpeobpa3zoBaHue. J2.1,

J2.2
1.22 | Z-npeoGpa3oBaHue CHUTHaJIOB M cUCTeMHBIX ¢yHkiuid. | CPC | 2 OIIK-3 | JI1.1,
O6partHoe z - mpeoOdpa3zoBaHue. J2.1,
J2.2
Moayas 2. Hlndposas puiabtpanusa. Crnoco0bl onucanusi HU(QPOBbIX (PUIBTPOB. —
36(10+16+10)uacoB KOHTaKTHON pa6oThl, 36 yacos CP

2.1 | ludpposslie GUIbLTPbI HA OCHOBE Pa3HOCTHBIX YpaBHEHUH | Jlek. 2 OIIK-3 | JI1.1
U JMCKPETHON BPEMEHHOU CBEPTKHU Jd1.2
Hudpossie GpUIbTPEL: OnpeeneHne, KI1acCupuKaIms. J2.1
AnroputMm ¢unbTpanuu. Pa3zHoctHOoe ypaBHeHHe. Bpe- 2.2
MeHHas cBepTka. Ilepemarounas QyHKIHS, HMITYJIbCHAs
xapakrepuctuka L{D.

2.2 | BzaumocBs3p mnepenatouHor  ¢yHkmuu, pasHoctHoro | CPC 4 OIIK-3 | JIl.1
ypaBHEHUs, NIEPEXOAHON U MMITYJIbCHOM XapaKTEPUCTHUK. J2.1
Cesa3p Mexay kKodddumueHTamu, HyJISIMH U TOJIOCAMU J12.2
JUIsl KacKaJHOH M nmapaiesnbHoi hopm peanuzanuu L.

2.3 | HepekypcuBHble 11 poBbIE GUIBTPEI JIek. 2 OIIK-3 | JI1.1
Omnpenenenue. Anroput™ GuiabTpanuy. YacToTHbIe Xa- J1.2
pakTepuctuku. CTpyKTypHas cxema. JI2.1

2.4 | Jluneitnas @YX B KUX-¢punprpax. CpC| 4 OIIK-3 | JI1.1
CuUMMETpHUYHBIE U AHTUCUMMETPUYHBIE UMITYJIbCHBIE Xa- JI1.2
pakrepuctuku KUX- ¢puabTpos. J2.2




2.5 | PexypcuBHble ndpoBbie HUALTPEI Jlex. OIIK-3 | JI1.1
Omnpenencane. Anroput™ GuibTparui. YacToTHBIE Xa- J1.2
PAKTEPUCTUKU. Y CTOMYMBOCTH PUIBTPOB. CTPYKTypHast 2.2
cxema.

2.6 | Jluneitnas ®UYX B KUX-punbrpax. Cummerpuunsie u | CPC OIIK-3 | JI1.1
AQHTHCUMMETPUYHBIE  HMMITYJIbCHBIE  XapaKTEPUCTHKH J1.2
KUX- ¢unptpoB. Uckaxenus AUX npu pacuere KUX- J12.1
¢uneTpoB. Oxonuble ¢yHkmmu. Cunte3 KUX-pumbtp JI3.1
METOI0M YacTOTHOM BbIOOpKH. CoriaacoBaHHbBIN GUILTP U
ero peanm3zaiys B udpoBoii obiacTu.

2.7 | Ucnonb3oBanue okoH. [IpsmoyronbsHoe okHO. OnieHka Jlex. OIIK-3 | JI1.1,
JKCIUTyaTallMOHHBIX XapaKTEPUCTHUK. JJOCTOMHCTBA U He- J2.1,
JOCTaTKH (PUIBTPOB, MOITYUYEHHBIX C UCTIOIb30BaHUEM 2.2
IPSIMOYTOJIBHBIX OKOH.

2.8 | Ucnoap3oBanue okon. OxkHo XoMmmunra. Oxuo biaekmena. | CPC OIIK-3 | J1.1,
OxkHno Kaitzepa. JI2.1,

J2.2
2.9 | UccnenoBanue HepeKypCcUBHBIX MUGPPOBBIX GuibTpoB 1- | JIP OIIK-3 | JII.1,
ro U 2-TO OPSJIKOB. J12.2,
J3.1
2.10 | Cunte3 QuubTpoB MO 3amaHHBIM Xapakrepuctukam. Hc- | CPC OIIK-3 | JIl.1,
CIEIOBaHWE TMEPEXOAHON  XapaKTepUCTUKH. OTKIUK J12.2
¢uIbTpa HA TApMOHUYECKHUNA CUTHAJL
2.11 | OnpeneneHue xapakTepUCTHK HEPEeKypCUBHBIX M corna- | JIP OIIK-3 | JI1.1
COBaHHbBIX LHHU(POBBIX PUIBTPOB. JI3.2
2.12 | Cunte3 KUX-dunprpa meronmom BecoBbix (0koHHBIX) | CPC OIIK-3 | JI1.2
¢ynkunii; cuate3 KUX-dunprpa MeTo10M MUHHMAIBHO-
IO CpelHero KBajpara OIIMOKH; UCCIEI0BaHHE XapaKTe-
PUCTHK CHHTE3HPOBAHHBIX (PHIIBTPOB.
2.13 | OnpeneneHue XapakTepUCTHK PEKypCUBHBIX LuPpoBbx | JIP OIIK-3 | JI1.2
¢uIbTPOB.
2.14 | OnpeneneHne XapakTEPUCTHK PEKypCHUBHBIX IU(poBbiX | CPC OIIK-3 | JI1.2
GbunbTpPOB.
2.15 | UccnenoBaHue TEXHUUYECKHX XapakTEPUCTHK IudpoBbix | JIP OIIK-3 | JI1.2
CUTHAJIbHBIX IPOLIECCOPOB. JI3.1
2.16 | Meronnyeckue OMMOKM ajaropuTma JmHeiHoi unrepno- | CPC OIIK-3 | JI3.1
msiirr. OOk mara KBaHTOBaHHUSA. TOYHOCTB BBIYHCIIE-
HUsSI TPUTOHOMETPUUECKOM (PyHKUIUM M ObICTpOAEHCTBHE
LCIL
2.17 | UccnenoBaHue HEPEeKypCUBHBIX HU(DPOBBIX (PHIBTPOB. I13 OIIK-3 | JI1.2
HccnenoBanue nepexoaHON XapaKTEPUCTHKHU. JI3.1
2.19 | UccnenoBanue pekypcuBHBIX MUGpoBbIX ¢GuiasTpoB. Uc- | 113 OIIK-3 | JI3.1
CJIeJIOBaHUE MEPEXOTHON XapaKTEPUCTUKH.
2.21 | Onpenenenre yCTOWIMBOCTH PEKYPCUBHBIX (DHIIBTPOB. 113 OIIK-3 | JI3.1
2.23 | Onpenenenane  amrmutyaHo0dactotHeix u  (dazo- | I13 OIIK-3 | JI1.2
YaCTOTHBIX XapaKTEPUCTUK UPPOBBIX (PUIBTPOB. J3.1
2.24 | UccnenoBaHne HEPEKypCUBHBIX IUPPOBBIX ¢uibTpoB. | CPC OIIK-3 | JI1.2

HccnenoBanune pekypcuBHbIX HHU(poBbIX ¢GuiibTpoB. Hc-
CJIe/IOBaHUE MEPEXOAHON XapakTepucTUKH. OnpeneneHue




YCTOMUMBOCTH PEKYpPCUBHBIX (DUIBTPOB.

3auer

Hroro -144 yaca

4.2 3aounas ¢popma o0ydeHus, 4 r. 8 mec. (Bcero 144 yaca, 18 yacoB KOHTAKTHO#H PadOTHI)

Kon Tema u KpaTKoe CoJiepKaHUE 3aHITHS Bun | Kon. | Komme- YMHUO
3aH. 3aH. |4acoB |TEHINH
Kypce 3, Cemectp 5
Monayas 1. lludpossie curnainl. [IpeodpazoBanue AMCKPETHBIX cUrHAJMOB. — 10(4+2+4)uacoB
KOHTaKTHOH padoTsl, 62 yacoB CP

1.1 | Ilpeamer U coaepkaHue TUCHUMINIMHLI, €€ MECTO M POJb B mmoaro- | Jlek. 2 OIIK-3 JI1.1,
TOBKe crnenuanucta. [Topsaok u3yuyeHust AUCLUIUINHBI, PEKOMEH- J1.2,
nyemasi JuTeparypa, (opMbl KOHTPOJISI U OTYETHOCTH, 00JaCTH J2.1,
npuMeHeHus nudpoBoii 06paboTku curHanoB. Knaccudukanus J2.2
curHaoB. CTpyKTypHasi cxema MpeoOpa3oBaHMsl CUTHAJIOB IPHU
1 poBoit 06padoTKe.

1.2 | duckperusupoBaHHble curHaibl. Teopema KortenbHukoa. Yacro- | Jlek. 2 OIIK-3 | JIl.1,
ta HaiikBucra. Maremarndeckue MOAEIIN JTUCKPETHBIX CUTHAJIOB. J1.2,
[Tponenypa nuckpernzauuu curHaia. CTpyKTypa CHEKTpa JIHc- J2.1,
KpPETU30BaHHOI'O CUTHAJIA. J2.2

1.3 | UccrnenoBanue CHEeKTpOB IUCKpETHOro mpeoOpaszoBanus Dypee | JIP 2 OIIK-3 | JIl.1,
pa3JIMYHBIX CUTHAJIOB. J12.2,

JI2.2

1.4 | YncneHHble METOBI OCYIIECTBICHHS ITpeoOpa3oBanus Dypbe. JIP 2 OIIK-3 | JI1.2,

J2.2
1.5 | Teopema KorenpHukoBa. Onpenenenue 4acToTsl auckperusanuu. | I13 2 OIIK-3 | JI1.1,
JI3.1,
J2.2

1.6 | IIpeoOpa3zoBaHMEe AUCKPETHBIX CUTHAIOB. JIUCKpETHOE Mpeodpa- CPC| 62 | OIIK-3 | JIl.1,
3oBaHue Pypre. CBepTKa TUCKPETHBIX cUrHaANIOB. [lorpenHocts J1.2,
KBAaHTOBaHUA. MeTO/Ibl OIIEHKH MOTPEIIHOCTA KBAHTOBAHUS. Z- JI3.1,
npeoOpa3oBaHUE CUTHAJIOB U CUCTEMHBIX (QyHKIMNA. OnpeneneHue 2.2
Z-nipeoOpa3zoBaHusa. MaTremMaTHYeCKOe OMUCAHNUE IUCKPETHBIX CH-

CTEM.
Moayas 2. HudpoBasa puastpauus. Crnocodbl onucaHust HU(PpPOBbIX (PUILTPOB. —
8(2+4+2)uacoB KOHTaAKTHO# padoThl, 64 yacoB CP

2.1 | lludbposbie GMIBTPBI HA OCHOBE PAa3HOCTHBLIX YpaBHEHUW W auc- | JIek. 2 OIIK-3 | JI1.1,
KpETHOW BpeMEHHON cBepTkU. LludpoBbie uabTpbl: ompenene- J1.2,
HUe, Ki1accupukanus. Anroput™ ¢unbTpauuu. PasHocTHOe ypas- J2.1,
HeHne. Bpemennas cBeprtka. Ilepemarounas QyHKIMS, UMITYIIbC- J2.2
Has xapakrepucrtuka L{D.

2.2 | UccnenoBaHue TEXHUYECKHX XapaKTEPUCTUK HU(POBBIX curHainb- | JIP 2 OIIK-3 | JIl.1,
HBIX ITPOIIECCOPOB. JI.3.1

2.3 | UccnenoBanne HepeKypCHBHBIX IUPpoBBIX (puiabTpoB. Mccnemo- | 113 2 OIIK-3 | JI1.2
BaHHE MEPEXOJHON XapaKTEPUCTUKU. J3.1

2.4 | VccnenoBanne pekypcuBHBIX 1H(poBeix (uinbTpoB. Mccnemosa- | 113 2 OIIK-3 | JI1.2
HHUE MepexojHON xapakrepucTuku. OmnpeneneHne ycTOHUMBOCTH J3.1
PEKYPCUBHBIX (PUIBTPOB.

2.5 | Hepexypcusnble mudpossie ¢uibTpbl. Onpenenenue. Pasznocr- | CPC | 58 | OIIK-3 | JII.1,




Hoe ypaBHeHHe. YacToTHble XapakTepucTuku. CTpyKTypHas cxe-

J1.2,

Mma. Jlunerinas @YX B KUX-punprpax. CUMMeETpUUHbIE U aHTH- J2.1
CUMMETpPUYHBIE UMITyJIbCHBIE XapakTepuctuku KNUX- ¢unbtpos.
PexypcuBabie nmgposeie QuabTpel. Omnpenenenue. PazHocTHOE
ypaBHeHHE. YacTOTHBIE XapaKTEPUCTHKH. Y CTOHYMBOCTH (DUITb-
tpoB. CTpykTrypHas cxema. JIuneitnas @YX B KUX-dunprpax.
2.6 | BpimonHeHHe KOHTPOJIBHOM paboThI. CPC| 6 OIIK-3 | JI1.1,
J1.2,
JI2.1
3auer
Htoro -144 yaca
5. Y4eOHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecnieueHue TUCIHIIMHBI
5.1 Pexomenayemasi JinTepatrypa
5.1.1. OcHoBHas IUTEpPaTypa
Kox ABTOpBI, cOCTa- 3araaBHe HM3paresancTBo, Koo
BUTEJIH roja

JI1.1 | PemuzoB C.JIL., Psc- | OcHoBbl nudppoBoii 00pabOTKH CUTHA- M.: Topsiuast nuuus- | O1
ueiit FO.B., [exuna JIOB Tenexom,2021.— 492c¢.
E.B., Uepnsix 10.C.

JI1.2 | AdanaceeB A.A., udpoas 00paboTKa CUTHAIOB M.: Topstuast TuHMSA- 92
Pri6onoBneB A.A., Tenexom,2019.— 356¢.
PwoxkoB AT

5.1.2 lomotHUTEIbHAS JIUTEPATYPaA
Ko ABTOPpBI, coCTa- 3arnaBme HN3parenncTBoO, Kou.
BUTEJIHN roj

JI2.1 | Kocnukuna T.I1., [{udpoBble cHUTHATBHBIC MPOIECCOPHI M.: Topsuas nuHHS- O3

Cnepanckuii B.C. U UX NPUMEHEHHE B CHCTEMax Telle- Tenexom,2023.— 316¢.
KOMMYHUKAIUN U 3JCKTPOHUKHU

JI2.2 | Kpyxmanes  B.B.| Ludpossie cucremsl nepenaun M.: T'opsiuas nuHus- D4
FOp)II/IGHKO B,H.’ TeHeKOM,2022.— 376c¢c.
MouenosB A.Jl.

5.1.3 YueOHo-MeTOAMUYECKOE OOecedeHne 1JIsi CAMOCTOATEIbLHOI padoThl 00yUalOIIUXCS
Ko ABTOpBI, CO- 3araaBme H3nareancTBO, Kou.
CTABUTEJHN rojl

J13.1 Bopoaun A.B. Hudposass o6padboTka curHaioB. Me- CK® MTYCHU: 25
TOAMYECKUE YKa3aHWUS 110 BHITIOJHE- Pocros w//1, 2019
HAIO Ja00paTOpHBIX pabOT ISl CTy-
JIEHTOB  HAIpaBJIEHUS]  MOITOTOBKH
11.03.02 UTCC

5.2 DnexkTpoHHBIE 00pa30BaTeIbHBIE PECYPChI

31  |https://elib.mtuci.ru/view.php?book_id=3726

32 |https://elib.mtuci.ru/view.php?book_id=4257

23  |nttps://elib.mtuci.ru/view.php?book_id=4265

D4 |nttps://elib.mtuci.ru/view.php?book _id=4269

25  |https://skf.mtuci.ru/upload/iblock/30a/0xIr2xbh8e0qgqkOvmc87ldemd5u89s2y.pdf

5.3 UudopManmoHHO-CIIPABOYHBIE CUCTEMBI H IPO(ecCHOHATbHbIE 0a3bI JAHHBIX
5.3.1 [Koncymesrant ILmroc — https://www.consultant.ru/
5.3.2 [lapanT — https://www.garant.ru/
5.3.2  [Koncoprmym Kogekc — https://docs.cntd.ru/



https://elib.mtuci.ru/view.php?book_id=3726
https://elib.mtuci.ru/view.php?book_id=4257
https://elib.mtuci.ru/view.php?book_id=4265
https://elib.mtuci.ru/view.php?book_id=4269
https://skf.mtuci.ru/upload/iblock/30a/0xlr2xbh8e0qqk0vmc87ldemd5u89s2y.pdf
https://www.consultant.ru/
https://www.garant.ru/
https://docs.cntd.ru/

5.3.3 |Hayunas snexTponHas 6ubamnoreka — https://www.elibrary.ru/
534 IMpodeccuonansuas 0a3a manabX: Oemepanbrbiii mopTan «Poccuiickoe oopazoBanuey: [Dek-
rpoHHBIi pecypce] — Pexxum noctyma: hitp://www.edu.ru/ (oTKpbIThIN T0CTYI)
5.4 IIporpaMmMHoOe o0ecnieyeHune
CK® MTYCH ob6ecneueH He00OXO0AMMBIM KOMILIEKTOM JHIEH3HOHHOTO H CBO0OTHO
PacIpOCTPAHIEMOro MPOrPaMMHOrO0 o0ecneYeHusi, B TOM YHCJI€ 0T€YeCTBEHHOT0 MPOU3BOJCTBA:
1 SMath Studio
2 \Advanced Grapher
113 OC Microsoft Windows nuniensuonnoe 110
14 Kaspersky Endpoint Security
15 OmnepanuonHas cucreMa Linux — ceoboaroe I10

6. MaTepl/laﬂbHO-TeXHl/l‘leCKOC odecreyeHne TUCIUILIAHBI

6.1 MTO neKnMOHHBIX 3aHATHIH

1. JlekunoHHas ayquTopHs, OCHaIIeHHas npoekropoM, [1K (HoyTOykom), 3KpaHOM.

6.2 MTO nabopaTopHbIX padoT U MPAKTHYECKUX 3aHATHIA

1. VYdeOHble ay TUTOPUH, 000PYI0BaHHBIC KOMITBIOTEPHOW TEXHUKOH, C BO3MOXKHOCTBIO MOIKIFOUCHHS K CETH
«HTepHET», M 00ECTICUeHNEM JIOCTYTa B 3JIEKTPOHHYI0 WH()OPMAITMOHHO-00pa3oBaTelbayto cpexy CKD
MTYCU

6.3 MTO Tekyuiero KOHTPOJIsi, IPOMEKYTOYHOIH aTTeCTAIUH

1. | YueOHbIe ayauTopuu, 000PyJ0BaHHBIC KOMIIBIOTEPHOW TEXHUKOH, C BO3MOXKHOCTBIO MOJIKIIIOUCHHS K CETH
«HTepHET», M 00CCTICUeHNEM JIOCTYTa B 3JISKTPOHHYI0 WH()OPMAITMOHHO-00pa3oBaTelbayto cpexy CKD
MTYCU

6.4 MTO caMocTOATEILHON Pa0OTHI 00YYAIOIMXCS

1. [Tomemenue At caMOCTOSTENBLHOM Pa0OThI O0YYAIOIIUXCSI OCHAIICHO KOMIBIOTEPHOW TEXHUKOW C BO3-
MOKHOCTBIO TIOJIKJTFOUYCHUS K ceTH MHTepHET U 00eCTIeYeHUEM JJOCTYIIA B AJICKTPOHHYIO HH(OPMAIHOHHO-
obpazoBarenpayio cpexry CKO MTYCHU

7. OneHOYHbIEe MaTePHAJIbI

OneHoYHbIE MaTEepHaIbl U IIepeYeHb BUIOB OIICHOYHBIX CPEICTB TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHOH aTTecTa-
Ay TipeacTaBiieHsl B [Ipunoxkennn 1 k pabodeid mporpaMme TACITATIINHEL

8. MeToanyeckue peKOMEHIAUMHU 10 OCBOCHUK) THCIUIIJIMHBI

Meroaudeckre peKOMEHIAITNH 10 OCBOCHHIO TUCIIATIINHEI IPeACTaBIeHH B [Iprmoskennn 2 k pabodeii mporpamme
JUCIUIIINHBI.

9. Oco0eHHOCTH peaM3alUH AUCHUIUIUHBI TPUH 00y4YeHN U
HHBAJIM/IOB U JIMI] ¢ OTPAHMYEeHHBIMU BO3MOKHOCTSIMH 3/10POBbSA

Pabouvas mporpamMma ITUCHUIUIMHBI PU HEOOXOAMMOCTH MOXET OBITh aJanTHPOBaHA JIJISi OOyYCHHS
(B TOM ymuclie C MPUMEHEHHEM IUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTH) JIUI] C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/10pOBbsI, HHBAJIUIOB. J{J1s1 3TOr0 TpeOyeTcs 3asBiieHue 00yJaroluXcs, ABISIOIUXCS JIH-
[[aMH C OTPAHUYCHHBIMHU BO3MO>KHOCTSIMHU 3/I0POBbsI, MHBAJIUAAMHU, WIA MX 3aKOHHBIX MpPEJCTaBUTENICH U
PEKOMEHIALMN TICHUXO0JIOTO-MeINKO-TIelarornueckoi komuccuu. Ilpu oOyueHuu nuIl] ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI YUUTBIBAIOTCS MX MHIMBUAYaJIbHBIE TIcuXodu3nueckue ocobennoctu. O0yueHue
MHBAJHNI0B OCYILIECTBISIETCSA TaK)K€ B COOTBETCTBUH C MHAMBHAYAIbHON MPOrpaMMOil peabuinTalnuy nHBa-
nunaa (Ipy HATUYUN).

Jlig nui ¢ HapylIEHHEeM ClIyXa BO3MOXKHO INpEAOCTaBiIeHHE Yy4eOHON MH(pOpMaluu B BU3YyalbHOU
(dbopmMe (KpaTKuil KOHCTEKT JICKIIHM; TEKCThI 3aJaHUIl, HalleYaTaHHbIC YBEIMYCHHBIM MIPU(TOM), HA ayH-
TOPHBIX 3aHATHIX JIOIMYCKAeTCs MPHUCYTCTBUE aCCUCTEHTA, a TAKXKE CypJONEPEBOAUYMKOB U TH(DIOCYpAOTIe-
PEBOIYUKOB.
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Texymuii KOHTPOIb YCHEBAEMOCTH OCYIIECTBISETCS B MUCHMEHHOU (hopMe: 00ydaroluiicss MUch-
MEHHO OTBEYAEeT Ha BOIPOCHI, TUCHMEHHO BBITIOJIHSACT MPAKTHYECKUE 3aIaHHsL.

[TpomexyTouHas arrecTanus Ui JUI[ C HapYLIICHUSIMHU CIIyXa MPOBOJIUTCS B MUCbMEHHOU (hopme,
MIPH ATOM HUCTIONB3YIOTCS 00IIMe KpuTepun oneHuBaHus. [Ipy He0oOX0AMMOCTH BpeMs MOATOTOBKH K OTBETY
MOET OBITh YBEJIUYCHO.

Jlnst U1 ¢ HapyIICHUEM 3pEHHsl JIOMyCKAeTCs ayIMaIbHOE NPEOCTaBlIeHNEe HHPOPMAIINH, a TaKKe
WCIOJIb30BaHNE HA ayJUTOPHBIX 3aHATHUSX 3BYKO3AMUCHIBAIOIINX YCTPOUCTB (IUKTO(OHOB U T.A4.). Jomyc-
KaeTCs MPUCYTCTBHE HA 3aHATHUSIX ACCHCTEHTA (TIOMOIITHHUKA), OKAa3bIBAIOIIETO 00YYAIOIIUMCS HEOOXOUMYO
TEXHUYECKYIO TTIOMOIIIb.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B YCTHOU opMme.

[Ipu npoBeneHnU MPOMEXKYTOYHOM aTTECTAllUU AJIS JIMI ¢ HApyIIEHWEM 3pEHHs] TECTUPOBAHUE MO-
&KeT OBITh 3aMEHEHO Ha YCTHOE co0eceloBaHKe IO BOTIPOCaM.

Jig nui ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH  37I0POBbS, HMEIOLIMX HapyIIEHHS OMOPHO-
JBUTATEIFHOTO almapara, Ha ayJUTOPHBIX 3aHIATHSIX, a TAK)Ke MPH MPOBEICHUU MPOIEAYp TEKYIIEro KOH-
TPOJIsl yCIEBAEMOCTH U MPOMEKYTOYHON aTTECTAI[MK MOTYT OBITh MPENOCTABICHbI HEOOXOJUMbIE TEXHUYE-
CKHE CpeJICTBa (TIePCOHAIBHBIA KOMITBIOTEP, HOYTOYK WJIM JIPYTrOM raJKeT); JOMyCKaeTCsl MPUCYTCTBHE ac-
CHUCTEHTa (ACCHCTEHTOB), OKa3bIBAIOIIETO OOYYAIOMIUMCS HEOOXOIUMYIO0 TEXHHUYECKYIO MOMOIIb (3aHITh
pabouee MecTO, MepeIBUTaTHCS M0 ayIUTOPHH, IPOYUTATh 3a/laHue, O(POPMUTH OTBET, OOIIATHCS C MPETIO-
JaBaTesieM).

10. lonosiHeHus 1 n3MeHeHus B Paboueil nporpamme
JIncer akryanu3anuu padoyeil nporpaMMsl AU CUHUIIIMHBI
«b1.B.03 HudpoBasi 00padoTKa CHTHAJIOB»

s ucnosan3oBanus B 20 /20 yyedHOM roay

Yr1Bepxaaro
3am. qupekropa o YP

« » 20 1.

Hanpasnenue: 11.03.02 UH$pOKOMMYHUKALMOHHbIE TEXHOJOIUHM U CHCTEMbI CBSI3H
[podunu:
3amuieHHbie HHPOKOMMYHMKANIMOHHBIE CHCTEMBI

®dopma 00yueHus: OuHas1, 3a09Hasl,

(Bo3moodicHbl ciedyrowue eapuanmol):

a) PabGouas mporpamma aeiicTByeT 6€3 N3MEHECHHIA.

0) B pabouyto nmporpamMmy BHOCSITCS CIEAYIONINE U3MEHECHHS:

PazpaboTunk (u):
«_ » 20 T

PaGouast nporpamMmma nepecMoTpeHa u oo0peHa Ha 3acenannu kadeapsl OOImeHayYHOM MOTOTOBKH

ITpoTokon Ne OT «__ » 20 r.

3aBeyronuit kadeapoit
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Ipuioxkenue 1

Onenoynblie MaTEepHAJIbI AJA MPOBCACHUA TCKYHICI0 KOHTPOJIA U IPOMEKYTOY-

HOM arTreCTallii 1Mo IMCHMIIJINHE

1. OueHouHbIe MaTePHAJIBI 1JI51 MPOBeAEHHUS IPOMEKYTOUHOM aTTeCTAINMH MO TUCHMUILINHE
1.1 Illka1a oneHUBAHUA KOMIETEHIINIA

HIkaJia oneHUBAHUS KOMIIETEHIHIA

Ouenka YpoBeHb 0CBOEHHSI KOM- Kpurtepun onennBanus
neTeHUNH
«OTIu4HO» Bricokuii ypoBeHBb OOyuatomuiics TOKa3bIBaeT BCECTOPOH-

HEe, CUCTEMaTHYECKOEe U TITy0OKOe 3Ha-
HHUEC OCHOBHOT'O U1 AOIMIOJIHUTECIIBHOT'O
y4eOHOTr0 MaTepuraia, yMeeT CBOOOTHO
BBIITOJIHATL 3aJaHusd, NPCAYyCMOTPCHHBIC
MPOTPaMMO¥i; YCBOMJI OCHOBHYIO M 3Ha-
KOM C IlOHOHHI’ITGJIBHOﬁ PCKOMCHIOBAH-
HOU JIUTEpaTypoii;

MOKET 06’b$ICHI/ITB B3aNMOCBA3b OCHOB-
HBIX MTOHITHN AUCIUILIAHBI B HX 3HAUe-
HUU 715 TOCTeAyIoNIel npodeccrnoHab-
HOW JATENBHOCTH; TIPOSIBIIIET TBOpYE-
CKHCEC CHOCOGHOCTI/I B IIOHUMAaHHWH, U3J10-
’KCHUU M UCTIOJIh30BAHNHU YIEOHOTO Ma-
Tepuana.

«XopoIiIo» [ToBbIlIEHHBIN YPOBEHB OOyuarommiicst ToKa3pIBaeT JOCTATOY-
HBII YPOBEHb 3HAHUM B IIPEieIaX OCHOB-
HOTO y4eOHOTO MaTepuaa, 6e3 cyle-
CTBEHHBIX OIIMOOK BBHITIOTHSET MPEAY-
CMOTpPEHHBIE B IIPOrpaMMe 3a/1aHMUS;
YCBOMJI OCHOBHYIO JINTEPATYPY, PEKO-
MEHJIOBAaHHYIO B IpOrpaMMe; ClIocoOeH
OOBSICHUTH B3aUMOCBSI3b OCHOBHBIX T10-
HATUWA JUCUHUIIMHBI IPUA JOTIOJIHUTEb-
HBIX BoIlpocax npenogasarens. Jlomyc-
KAeT HE CYLIECTBEHHBIE MOTPEIIHOCTH B
OTBETaX, YCTpaHIET ux 0e3 MOMOIIH Ipe-
oAaBaTeNsl.

«Y IOBIIETBOPUTEIILHO» IToporosslii ypoBeHb OOyuaromuiics TOKa3bpIBaeT 3HAHUS OC-
HOBHOT'0 y4eOHOT0 MaTepHaia B MUHH-
MaJIbHOM 00BbeMeE, HEOOXOIMMOM ISt
TanbHENIICH yueObl; CIpaBIIseTCs C BbI-
IIOJIHEHUEM 3aJaHHUH, IPEyCMOTPEHHBIX
MIPOrpaMMOii, IOy CKast IPH 3TOM 00JIb-
110€ KOJIMYECTBO HE NPUHLIUIINATIBHBIX
o1MO0K; 3HAKOM C OCHOBHOI1 TUTEpaTy-
POi1, pPEKOMEHIOBAHHOM IIPOrPAMMOM.
JlomyckaeT CyIecTBeHHbIE TOTPEITHOCTH
B OTBETax, HO 00JIagaeT HEOOXOMMMBIMHU
3HAHUSMU VISl UX YCTPAHEHHUs O] PYKO-
BOJCTBOM IIPENOJaBATEII.

11



«HCYI[OBJICTB OPHUTCIIBHO»

MuHuUMabHBIA YPOBEHb HE
JOCTUTHYT

OOyuatomuiicss oOHapy>KUBaeT MPoOeIbl
B 3HAHMSIX OCHOBHOTO Y4€OHOTO MaTepH-
ana, JOMyCcKaeT IPUHIUIHAIBHBIE OMIN0-

KM B BBIINIOJIHEHUH ITPEAYCMOTPEHHBIX
IIPOrpaMMOH 3aJaHUM, HE 3HAKOM C pe-
KOMEHJIOBAaHHOU JIMTEPATYPOU, HE MOXKET
UCIPABUTH JOIyIIEeHHbIE omnOKu. Kak
IIPaBUJIO, OLIEHKA «HEYAOBJIETBOPUTENb-
HO» CTAaBUTCs 00y4YaloLUIMMCsl, KOTOpbIE
HE MOTYT IPOJOKUTh 00y4YEeHHE WU
HNPUCTYIUTH K MPO(hecCHOHANBHON 1es-
TEJIBHOCTHU M0 OKOHYaHUM By3a 0e3 J10-
IIOJIHUTENIBHBIX 3aHATHH IO COOTBET-
CTBYIOIIEN JUCHUILIMHE.

1.2 Iloka3aTejn, KpUTEPUH M IIKAJIbI OLEHUBAHUSA KOMIIETEHIIUI

[IIxana
[Tokazarenu KOMIIETEHITUN Kputepuu onieHuBanus
OILICHUBAHHUS
OIIK-3
3HaTh:
METObI XpaHeHus U 00padoTku mudpossix | KonTponbhas padorta 1 Monyns 1

CHUTHQJIOB C TIOMOIIBIO HEPEKyPCUBHOWU U
peKkypcuBHON 1HM(poBON (QUIbTpauu; an-
TOPUTMBI CUHTE3a IUPPOBBIX (PUIHTPOB

0+20
«HeynoBieTBOpUTEITBHOY
- 07

«Y TOBJICTBOPHUTEIBHO -
8-11

«Xopormio» - 12-16
«Otauynoy -17-20

KonTtponbHas pabora 2

Monyins 2

0+20
«HeynoBneTBOpUTEIIBHOY»
-0-7

«Y TOBIIETBOPUTEIHHO -
8-11

«Xopormio» - 12-16
«Otmynoy -17-20

VYMmers:

CHUHTE3UPOBaTh NU(POBOH GUIBTP C LENBIO
00paboTKH, aHaNIM3a ¥ PEACTaBICHHS B
TpeOyemoM (hopmare HHPOPMAITUHU U3 pa3-
JMYHBIX HCTOYHUKOB U 0a3 TaHHBIX, COOIIO-
Tast IPA ’TOM OCHOBHBIE TPEOOBaHUS HH-
(hopMannoHHON 6€30MacCHOCTH

[Ipaktrueckoe 3ausitue 1

Monyns 1

0+4
«HeynoBneTBOpUTEIBHO»
-0-1

«Y IOBJIETBOPUTEIIEHOY - 2
«Xopomioy - 3
«OtauuHoy - 4

[TpakTuueckoe 3aHsTue 2

Monayns 1

0+4
«HeynoBieTBOPUTETHHOY
-0-1

«Y IOBJICTBOPUTEIILHOY - 2
«Xopomoy - 3
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«Ot1imyHO» - 4

[TpakTuueckoe 3aHsTue 3

Monayns 1

0+4
«HeynoBIeTBOPUTEIIEHOY
-0-1

«Y TOBJICTBOPHUTEILHOY - 2
«Xopormo» - 3
«Ot1nnuHoy - 4

[IpakTuueckoe 3anarue 4

Monyns 1

0+4
«HeynoBiaeTBOpUTETBLHOY
-0-1

«Y IOBJIETBOPUTEIIEHOY - 2
«Xopomioy - 3
«OTnunoy - 4

[TpakTuyeckoe 3aHsTHE 5

Monayns 1

0+4
«HeynoByeTBOPUTETHHOY
-0-1

«Y IOBJICTBOPUTEIILHOY - 2
«Xopomo» - 3
«Ot1innaHo» - 4

[IpakTuyeckoe 3ausTHE 6

Monyns 2

0+4
«HeynoBiaeTBOpUTETBLHOY
-0-1

«Y IOBJIETBOPUTEIIEHOY - 2
«Xopomioy - 3
«OTnunoy - 4

[TpakTuueckoe 3aHstue 7

Monynb 2

0+4
«HeynoByieTBOPUTEITHHOY
-0-1

«Y IOBJICTBOPUTEIILHOY - 2
«Xopomoy - 3
«Ot1nnaHo» - 4

[IpakTuyeckoe 3ansTHE 8

Monyns 2

0+4
«HeynoBneTBOpUTETHHO
-0-1

«Y IOBJIETBOPUTEIIEHOY - 2
«Xopormioy - 3
«OtauuHoy - 4

[IpakTuyeckoe 3ausTre 9

Monyns 2

0+3
«HeynoBneTBOpUTEIIEHO»
-0

«Y 10BIETBOPUTEIBHOY - 1
«Xopormioy - 2
«OtnuyHO» - 3
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Braners:

METOJIaMU OTIpEIENICHUS XapaKTEPUCTUK U
napaMeTpoB LHU(POBBIX PUIBTPOB U UX
KOMITBIOTEPHOTO UCCIIEI0OBaHUS

JlaGopartopnast pabora 1

Monyns |

0+5
HeynosnerBopurensHo» -
0-2

«Y IOBIIETBOPUTEIBHOY - 3
«Xoporioy - 4
«OTnuuHO» - 5

JlaGopatopHas pabota 2

Mopyns 1

0+5
«HeynoBneTBOpUTENHHO
-0-2

«Y IOBIETBOPUTETHHOY - 3
«Xoporio» - 4
«OT1imnaHO» - 5

JlaGopaTtopHnas paborta 3

Monyns 2

0+4
«HeynoBIeTBOPUTEIIEHOY
-0-1

«Y TOBJICTBOPHUTEILHO - 2
«Xopomo» - 3
«Ot1nnuHoy - 4

JlaGopatopHas pabora 4

Monyns 2

0+4
«HeynoBneTBopuTeIbHO»
-0-1

«Y I0BJIETBOPUTEIILHOY - 2
«Xopormro» - 3
«OtanuHoy - 4

JlaGopaTopnas pabota 5

Monyns 2

0+4
«HeynoBIeTBOPUTEIIEHOY
-0-1

«Y TOBJICTBOPHUTEILHO - 2
«Xopormo» - 3
«Ot1nnusHoy - 4

JlaGopatopHas pabora 6

Monyns 2

0+3
«HeynoBneTBopuTeILHO»
-0

«Y 10BIETBOPUTEIBHOY - 1
«Xopormio» - 2
«OtnuyHO» - 3

3aueT

0-100
«Hes3aureno» - 0-40
«3aureno» - 41-100
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1.3 OueHounsble MaTepHuaJIibl: TANMMOBbIC KOHTPOJBbHBIC 3aIaHUl, HHBIC MAaTCPHUAJIbI

1.3.1 Ouyenounvie mamepuansvt Ona 04HOU PYopmbl 00yUeHUA

Mopnyas 1 (50 6an10B):

Moaynb coaepxut 4 NeKIUOHHBIX 3aHATHH, 5 MPAKTUYECKUX W 2 Ja0OpATOPHBIX 3aHATHH. 3HAHUE
JEKIIMOHHOTO MaTepualia OICHUBAETCS 110 KOHTPOJIBHOU paboTe, COCTOSIIEH U3 ABYX BOIPOCOB, MaK-
CHUMaJIbHOE KOJIMYECTBO 0AJUIOB 3a KOHTPOJIBHYIO paboTy coctaBiisieT 20. 3a BHIMOJHEHHBIE W 3aIIH-
IICHHBIE PAKTUYECKOE 3aHATUS CTYACHT noirydaeT MmakcumyMm 20 6auioB; 3a 1abopaTopHble paboTHI -
MakcumyMm 10 6ammoB. Ob1Iee MakCUMaIbHOE KOJIMYECTBO OAIIIOB 32 MOAYJb 1 coctaBiset 50.

Bonpocut 0ns konmponavrnoi pavomet 1 (OIIK-3):

1. Knaccudukanus CUTHAIOB.

2. CrpykTypHas cxemMa MpeoOpa3oBaHUsl CHUTHAJIOB MpHU mudpoBoi oOpadoTke. CTpyKTypHas
cxema aHaJIoro-Iu(poBoro mpeodpazopaTes.
Teopema KorenbHukoBa.

Yacrora HaiikBucTa.

MaremaTudeckue MOAETU AUCKPETHBIX CUTHAJIOB.
[Tpouieaypa MUCKpPETU3AIUU CUTHAA.

CrpyKTypa criekTpa JUCKPETU30BaHHOTO CUTHAIA.
Onepanuu HaJ TUCKPETHBIMU CUTHAJIAMH.
JuckperHoe npeodpazoBanue Oypee.

10 CBepTKa IUCKPETHBIX CUTHAJIOB.

11. Maremarnyeckoe onrcaHue AUCKPETHBIX CUCTEM.

©ooND O~ W

Ilpakmuueckoe 3anamue Nel. Hccnedosanue cnekmpoe /II1 @ paznuunvix cucnanos. Cnekmp ne-
puoouyeckozo cucnana. Cnekmp npamoy20i1bho20 umnyisvca. Cnekmp cymmol 2apmMoHU4ecKUX

cuznanos (OIIK-3).

3ajava:
OmnpenenuTh AUCKPETHBIHN CIICKTP Mmepuoauueckoro quckpernoro curnana x(n) = (0, 1, 1, 0).

13 —j%kn
ck:ZZx(n)e , k=0,1,..., 3.
n=0

Ilpakmuueckoe 3anuamue Ne2. Yucnennsie memoowt ocyuiecmeieHus npeoopazosanusn Dypeoe.
Ilpamoe @ypve-npeodbpazosanue cuznana, amMnaumyoHnslil u pazoevtit cnekmpuvl. Oopamnoe @ypove
npeoopazosanue (OITK-3).

3ajmayga:
JIucKpeTHBIN CUTHA IEPUOIMYECKH 3aaH IECThI0 PABHOOTCTOSIIIUMHU OTCUETAMHA

{x«}={1,1,1,0,0,0}
Haiitu xoaddurments: 11D storo curnana
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Ilpakmuueckoe 3anamue Ne3. Teopema Komenvnukosa. Onpedenenue wacmomol OUCKpemu3ayuu

(OIIK-3).

3anaya:

Onpenenure UHTEPBAIT AUCKPETU3ALNH U MUHUMAJIBHO JOMYCTUMYIO YaCTOTY AUCKPETU3AlUU CUTHA-

J1a, CIIEKTpaJIbHAs INIOTHOCTh KOTOPOTO PaBHA HYJIIO MPH 3HaA4eHMAX 4acToThl Bbie 100 kI'.

W3 ycnoBust 3a1auu cienyeT, 4To TpaHuyHas yactorta criektpa F, pasna 100 I 1.

Torma B cooTBeTCTBUU C TeopeMoit KoTenbHIKOBa IMEEM HHTEPBAIT JUCKPETHU3AINHI

T 1 1
~2F, 2-100-10°

MuHHMaIbHO JToMycTUMas yactoTa quckperu3anuu f, =2F, = 2x100 = 200 I 1.

=bmuxkc.

Ilpakmuueckoe 3anamue Ned. Ceéépmxa ouckpemnwix cuznanos (OINK-3).
3ajaua:
BbimnonHuTe JIMHEIHY0 CBEPTKY CICAYIONIHX TTOCIIEI0BATEIbHOCTEH:

x,(n)=(1,2,1,2),
x,(n)=(1,2,3,4).

JIunelinas cBepTka y(n) JBYX JTaHHBIX II0CJIEOBATEIbHOCTEN paBHa:

y(n)zgxl(k)xz(n-k),
y(n)=(1,4, 8, 14, 15, 10, 8).

Ilpakmuueckoe 3anamue NoS. Z-npeoopazoeanue cuzHanoe u cucmemuslx gyuxkyuii. Oopamuoe 7
- npeoopazosanue. (OITK-3).

3ajaua:

Paccuuraiite z- mpeoOpa3oBanue nucKkpeTHOro curnana X(K), iMeromero BuI:

0,k<0
x(k)=<1k=12,3
0,k >3

Jlabopamopnan pavoma Nel. Hecnedosanue cnekmpog ouckpemnozo npeoopazoeanusn @ypve paz-
JIUYHBIX CUZHATI08.
KontponbsHbie Borpocst JIP1(OITK-3):

1. Kakue metoapl anreOpanyeckoil MHTEPHOSALUU HCIIOIB3YIOTCS MPU YUCIEHHOM OCYIIECTBIIE-
HUU TipeoOpazoBanus Oypbe?

2. B uem cocrout oTIMune AUCKpeTHOro npeolpa3oBanust Oypbe sl YETHBIX M HEYETHBIX (PyHK-
uuin?

3. Kakum 00pa3oM MOXXHO MOCTPOUTH TPAPUKH CIIEKTPAIBHOTO MpeICTaBIeHUs (PyHKIMHU B CH-
CTeM€ KOMIbIOTEPHOTO MOJECINPOBAHUS?

4. Kaxue BcTpoeHHBbIE (YHKUUH CHCTEMBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS HCIIONB3YIOTCS NpPU
PSIMOM B 00paTHOM TipeoOpazoBanuu Oypbe?

5. B kaxoil nmocnenoBaTenbHOCTH OCYIIECTBISIETCS Pa3IoKeHHE NMEPHONNYECKUX (DYHKIMN B psij
Dypbe?

Jlabopamopnasn paooma Ne2. Hucnennwvie memoovl ocyuyecmeieHus npeoopasosanus Dypoe.
Kontpossusie Borpocs! JIP2(OITK-3):
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J171s 94ero UCMONB3YIOTCSl OPTOrOHANIbHBIE TPeoOpa3oBaHus?

JlaTb ompezeneHne OPTOrOHAIBHBIM H OPTOHOPMATTLHBIM (DYHKITHSIM.
Hoxkazarb, uto Dypbe — 6a3uc ABISETCS OPTOrOHATHHBIM.

Jlate onpenenenue npeodpazoBanus Dypee.

KakoBbI OCHOBHBIE CBOWCTBA AUCKPETHOTO MpeoOpazoBanus Oypbe?
Kaxum 06pazom ocymecTBisieTcst ObicTpoe nmpeodpazoanue Oypre?

B uewm 3akmiodaercs mpenMyIiecTBo ObicTporo npeodpazoBanus Oypoe?

Nogorwbh e

Moayasb 2: (50 6a/10B):

Monaynb conepX T 4 NeKIUOHHBIX 3aHATHHA, 4 MpaKTUYecKuX U 4 1a00opaTOpHBIX 3aHATUH. 3HaHHE
JEKIIMOHHOT'0 MaTepHualla OLIEHUBAETCS 110 KOHTPOJIBHOM paboTe, COCTOsIEH U3 IBYX BONPOCOB, MAK-
CHUMaJIbHOE KOJIMYECTBO 0AJUIOB 3a KOHTPOJIbHYIO paboTy coctapisieT 20. 3a BBINOJIHEHHBIE U 3aIH-
IICHHBIC MPAKTHYECKOE 3aHATHS CTYACHT MOJydaeT MakcuMyM 15 6atoB; 3a ntabopatopHbie pabOTHI -
MakcumyM 15 G6ainoB. OO1miee MaKCUMaIbHOE KOJTMUECTBO 0aioB 3a MoayJib 1 cocraBnser 50.

Bonpocut ona koumponvnou pabomet 2 (OIIK-3):

udposbie GUIBTPHL: onpeaeacHue, KiacCuuKarms.

Anroput™m ¢unsTpanui. Pa3HOCTHOE ypaBHEHHE.

Bpemennas cBeptka.

[lepenarounas GpyHKIUS, UMITYTIbCHAsS XapakTepucTrka L{D.

Hepexypcusnsbie 1iudpobie GuabTpel. AIroput™ GuiasTpanui. YacToTHBIE XapaKTepUCTH-

ku. CTpyKTypHas cxema.

PexypcuBHnblie 1iudpoBbie GUIbTPhl. YCTOMUUBOCTH PHIBTpoB. CTPYKTypHAs cxema.

7. Jluneitnas ®UX B KUX-¢punsrpax. CUMMETpUYHbIE U aHTUCUMMETPUYHBIC WMITYJIbCHBIC
xapakrepuctuku KUX- ¢punsrpos.

8. MHckaxenus AUX npu pacuere KUX- punbTpos.

ComnmacoBaHHBIN (QWIBTP U €TI0 peann3anus B U(POBOI 001acTu.

10. UcnonwszoBanue okoH. [IpsMoyronsHoe okHO. OIeHKa SKCILTYyaTallHOHHBIX XapaKTEPUCTHK.
JIOCTOMHCTBA M HEIOCTATKH (DMUIBTPOB, MOJYUYCHHBIX C HCIIOIB30BAHUEM MPSIMOYTOJIBHBIX
OKOH.

o vukrowbdrE

©

Ilpakmuueckoe 3anamue Ne6. Hccnedosanue nepekypcugnvlx yugposvix punompos. Hecneoosa-
Hue nepexoonoiu xapakmepucmuxu (OITK-3).
3ajaya:
Ha Bxon nHepexypcuBHoro nugpposoro ¢punperpa (HLU®D) ¢ mmmynscHON xapakrepuctukoit (MX)
{g(nT)} = (-1,8; 2; 0,2) momaercs curnan {X(kT)} = (0,05; 1; 0,95).
1. Haiitu cucremuyto ¢pyukmuto H(z) punprpa.
Cucremuas ¢pynkuus H(z) dunbrpa onpenensercs hpopmynoit:
H(z) = bo+ b1z + boz? + bsz® +... + bpz™,
rae bj— BecoBeie kK03 dunmentsr qannoro HI{D.
H(z) = -1,8 + 2z +0,2z%
2. 3anucaTh adropuT™ LUGpPOBOH GUIBTpaLUU.
Anroput™ 1MppPOBON (HIBTPALUHU TPEACTABIACT COOOH NUCKPETHYIO CBEPTKY JABYX CHUTHAJIOB,
OJIMH U3 KOTOPBIX UMITYJIbCHAsI XapaKTePUCTUKA, a IPYTOi BXOTHOW TUCKPETHBIN CUTHAN:

y(nT) = Njfg(kT)X(ﬂT —KkT)

3. U3o6pa3uth cxemy QuiIbTpa.

Ilpakmuueckoe 3auamue Nel. Hccneoosanue pekypcueHvlx yugposvix punvmpos. Hccneoosanue
nepexoonou xapakmepucmuxu (OITK-3).
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3ajaya:
Ha Bxon pekypcusnoro nugposoro ¢uistpa (PLI®) ¢ cucremoii pynkuumeit H(z) momaercs: curnai
{x(kT)} = (0,05; 1; 0,95).

ag ai az b, b

0,1 1 01 2,0 -0,96

1. 3anucats anroput™ nudpoBoil GpuabTpaLMH.

C noMomIpI0 CHCTEMHON (DYHKIIHH 3aIHIIEM adropuT™ nudpoBoii ¢punbrpanuu PLOD:
0,1+z7%+0,1z7*

1-221+0,96z 7

y(nT) = apx(nT)+a(nT-T)+...+byy(nT-T)+...+b 1 X(nT-(L-1)T),

2. N3o0pasuth cxeMy GuIbTpa B MpSIMON U KAHOHUUYECKOU (popmax.

H(z)=

Ilpakmuueckoe 3anamue Ne8. Onpedenenue ycmouuueocmu peKypcuHuIX Quibmpoe.
KonTtpomnshsie Borpocst [13 7 (OITK-3):

3ajaya:

CucrtemHast GyHKIHS PEKYPCUBHOTO HU(GPOBOTO (HHUIBTPA UMEET BUJI:

Y(2) Y2 a -z 7k 08+1-z71408-2z72

X(z) 1-%%_ bp-zm 1-1-271+016-272

Tpebyercs onpenennuTs, yCTOMUNB (QUIBTP UM HET.

Y CTOHYMBOCTD PEKYPCUBHOTO (DMIIBTPA ONpEeseTcs MOJI0KEHUEM TOII0COB (PHIIbTPA HA KOMILIEKC-

H(z) =

HOU TuIoCKOCTH. [T0MfOChl HaX0MM, TPUPABHUBASI HYJIIO 3HAMEHATEh CHCTEMHON (QYHKIINHU, U perast
yYpaBHEHUE.

2y =51 (%)2 — 0,16 =0,5+0,3.

Z1 = 0,8, Zy = 0,2
Tak kak z; < 1 uz, < 1, To QUIBTP YCTOUYUB.

Ilpakmuueckoe 3anamue Ne9. Onpedenenue amniumyoHo-4acmomHuIX U Pazo-4acmomHvlx xa-
PaKkmepucmuk yugpoevix unompos.
Konrponbnbie Bonpocs [138 (OITK-3):
YacroTHas XapakTepUCTUKa (DUIbTpa BHIBOAUTCS M3 CHCTEMHON (YHKIMU U orpenensercs no ¢op-
MyJI€:
_ Yhooay e Tkl 0,8+1-e/%T 40,8 e7/2¢T
HUw) = mar = 11 ¢ o7 4 0,16 ¢ 12T
Mpumenus dopmyny Diinepa e~ = cos@ — jsing, NpeacTaBUM YaCTOTHYIO XapaKTEPHCTHKY B
TPUTOHOMETPUYECKOU (opMme:
H(]'a)) =0,8+1(cos wT—.j'sin wT)+0,8(cos ZwT—].' s'in 2wT) _ (0,8+1 cos wT+0,8 cos ZwT)—'j(l éin wT+0,8 si.n 2wT) .
=1-1(cos wT—j sin wT)+0,16(cos 2wT—j sin 2wT) (1—-1cos wT+0,16 cos 2wT)+j(1sin wT—0,16 sin 2wT)
AMmmaTygHO-4acTOTHas XapakTepuctuka (AUX) BBIBOAUTCS W3 TPUTOHOMETpUYECKOH (hopmbl va-
CTOTHOM XapaKTEPUCTUKHU U onpeAesseTcs no popmyie:

(0,8 + 1 coswT + 0,8 cos 2wT)? + (1 sin wT + 0,8 sin 2wT)?
(1 —1coswT + 0,16 cos 2wT)? + (1 sinwT — 0,16 sin 2wT)?"

Alw) =

®da3zouacrotHas xapakrepuctuka (OUX) BRIBOAUTCS U3 TPUTOHOMETPUYECKOM (OPMBI YaCTOTHON Xa-
PaKTEepUCTHUKH U OIIpeaeIsieTcs 1o Gpopmyie:
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1sin wT+0,8sin2wT arct 1sin wT—-0,16sin 2wT
0,84+1 cos wT+0,8 cos 2wT g 1-1cos wT+0,16 cos 2wT"

p(w) = —arctg

Jlabopamopuasa paooma Ne3. Hccneoosanue HepeKypcusHvlx yugposvix punvmpos 1-20 u 2-20
nopaoKoe.

Kontpomnsnsie Borpocs! JIP3(OITK-3):

1. Kakoil MeTonm HCMONB3yeTCs MPU CHHTE3e mnepenatodHor ¢yHkiuu mudpooro KNX-

¢unprpa?
2. Yewm BBI3BAHO TpeOOBaHUE JUHEHHOCTH dYX  dunsrpa? Kakum
ycnoBusiM omkHa yaoierBopaTh ANX KUX-dunsrpa, utoosr AUX ¢unsrpa 6bu1a cTpOro
JMHEUHON?

3. Uro takoe "okonHas" ¢pyHkuusa? Yto naet npuMmenenue "okoHHOU" ¢pyHKIuN? B Kakux ciyydasx
nesaecoo0pa3Ho mpuMeHeHue "okoHHOU" hyHKIHUNn?

4. Tlouemy npu ykopouenuu JAUX m3mensercs popma AUX ¢unsrpa?

5. Kakyro npoTskeHHOCTh HosbkHa uMeTh JIUX mis momydenus nmpssmoyroibsHoi AUX?

Jlabopamopnas paboma Ned. Onpedenenue xapaKkmepucmuk HePeKypPCUBHBIX U CO2IACO6AHHBIX

uugposvix punompos.

KonrponbHbie Bonpocst JIP4A(OIIK-3):

1. Onpenenenne HepeKYpPCUBHOTO UPPOBOTO PHUIBTpPA.

2. HWmmynbcHast XapaKTepUCTHKA ITUPPOBOTO PHIIBTPA.

3. Kak cBs3anbsl k03 (hUIMeHThI neperaTouHoN (QyHKIIMHM U OTCUETHI UMITYJIbCHON XapaKTepu-
CTHKH ]I HEPEKypCUBHOTO U(POBOTO (HUITBTpA.

4. Kak onpezensieTcs BBIXOAHOM CUTHAI HEPEKYPCUBHOTO 1M (poBoro ¢puisrpa?

5. Ompexenenue cormacoBaHHOTO MU(POBOTO PUITETPA.

Jlabopamopnas padoma NeS. Onpedenenue xapaKkmepucmuk peKypcusHuvlX Yugpoesuvix guibmpos.

Kontpomnsnsie Borpocs! JIPS(OITK-3):

Omnpenenenre peKypCUBHOTO MUPPOBOTO HUITBTPA.

Omnpenenenne yCTOWUMBOCTH PEKYPCUBHOTO IU(PPOBOTO QHIBTpA.
AnropuTt™m QUIBTPAIIUN PEKYPCUBHOTO IIU(PPOBOTO HUIBTPA.

CTpyKTypHBIE CXEMBI peai3allui PeKypPCUBHOTO (IIIBTPA.

Hazosute npeumymectsa u Hegoctatku bBUX-punsrpoB u KUX-dunsrpos.

agrwnE

Jlabopamopnas padoma Ne6. Hccnedoganue mexHuuecKux XapaKmepucmux yupossix cuzHaib-
HBIX BPOUECCOPOB.
KonTtponbHsie Borpocst JIP6(OITK-3):

1. KakoBa cBs3b TOYHOCTHU BbIuKCIeHHM U 00bema namsatu LICIT?

2. KaxoBa CBSI3b TOYHOCTH BBIYHCICHUH 1 Tiara uHTeprosiuu [{CI1?

3. Kaxkosa cBsi3b TOUHOCTH BBIUHCIIeHUH U ObicTpoaeiicTBus L{CI1?

4. Kaxosa cBs3b popmsel ipeacTaBieHus urcen u osicrponerictaus LICIT?

1.3.1 Bonpocul, évitnocumsie na 3auem no oucyunaune «l{ugpposasn oopabomka cuznanos» (OIIK-

Knaccudukanus curaaos.

CrpykTypHas cxema nmpeoOpa30BaHMs CUTHAJIOB ITpH LU(PPOBOH 0OpaboTKe.
CTpyKTypHas cxema aHaJIOro-Iu(poBOTo Mpeodpa3oBaTersi.

Teopema KorenbHuKoBa.

Yacrora HalikBucra.

Maremarudeckue MOACIN JUCKPETHBIX CUTHAJIOB.

[Tpouenypa quckpeTH3aly CUrHaIA.

~No ok, wWwNDEFE W
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CTpyKTypa ceKTpa IMCKPETU30BAHHOTO CUTHAIA.

Omnepanyu Ha/l AUCKPETHBIMH CUTHAJIAMHU.

10. [IuckpetHoe npeoOpazoBanue Oypre.

11. CaepTka IUCKPETHBIX CUTHAJIOB.

12. Maremarndeckoe ONMCAHUE TUCKPETHBIX CUCTEM.

13. Hudpossie GUIBTpHL: onpeneneHue, kaaccupukamus. Anroput™ ¢uisTpanun. PazHoct-
HOE€ ypaBHEHHE.

14. BpemenHas cBepTKa.

15. Ilepenarounas ¢pyHKuuMs, UMITyJIbCHAs Xapakrepuctuka L{P.

16. HepekypcuHble 1udpoBbie GUIBTPbl. AIropuT™M (uiIsTpanuu. YacTOTHBIE XapaKTepH-
ctuku. CTpyKTypHas cxema.

17. PekypcuBHble IM(ppoBbIe PUIBTPBI. YCTONUNBOCTD (HUIBTPOB. CTPYKTYpPHBIE CXEMBI.

18. Jluneiinags ®UX B KUX-punsrpax. CHUMMETpUYHBIE 1 AHTUCUMMETPUIHBIC UMITYJICHBIC
xapakrepuctuku KUX- ¢puinsrpos.

19. MUckaxenus AUX npu pacuere KNUX- ¢punsrpos.

20. CornacoBaHHbIH (GUIBTP U €T0 peanu3alys B UPPOBOK 00IACTH.

21. MWcnonw3oBanue okoH. [IpsmoyrompHoe okHO. OIleHKa SKCILTyaTallMOHHBIX XapaKTepH-

cTUK. JlocTOMHCTBAa M HEIOCTATKU (MIBTPOB, MOJYYEHHBIX C HMCIIOJIB30BAHUEM MPSMO-

YTOJBbHBIX OKOH.

© ®

1.4 Ouyenounvie mamepuanvt 01 3a04H0U hopmbl 00yUeHUA

Jlabopamopuasa paboma Nel. Hccnedoeanue cnekmpog ouckpemnozo npeoopaszosanus Oypve pas-
JIUYHBIX CUZHATI08.
Kontpomnsnsie Borpocs! JIP1(OIMK-3):

1. Kakue Mertoasl anredpandeckoil HHTEPHOSILUN UCTIONB3YIOTCS MPU YUCICHHOM OCYIIECTBIIe-
Huu nipeoOpaszoBanus Oypne?

2. B 4eM coCTOMT OTIIMYHE IUCKPETHOTO MpeodpazoBanust Oypbe /Ui YETHBIX U HEYETHBIX (YHK-
nun?

3. Kakum 00pa3oM MOXKHO MOCTPOUTH TPaPHUKH CHEKTPATBHOTO MpEeACTaBICHUs (PyHKIMH B CHU-
CTeM€ KOMIbIOTEPHOTO MOJECINPOBAHUS?

4. Kakue BcTpoeHHbIE (DPYHKIIMH CHCTEMBI KOMITBIOTEPHOTO MOJEIMPOBAHUS HCHONB3YIOTCS MPH
PSIMOM B 00paTHOM TipeoOpa3zoBannu Oypbe?

5. B kaxoil nmocnenoBaTeIbHOCTH OCYLIECTBISETCS Pa3lIoKeHUE NepUOANIECKUX (YyHKIMN B psf
®Oypne?

Jlabopamopnas padoma Ne2. Yucnennvie memoovl ocywiecmenenusn npeoopazosanus Qypeoe.
KonTtpomnsnsie Borpocs! JIP2(OITK-3):

JU1st 4ero UCnoiab3yloTCsl OPTOTOHANbHBIE IPe00pa3oBaHms?

JlaTb onpesneneHue OPTOrOHAIBHBIM U OPTOHOPMAJIbHBIM (PYHKIIHUSM.
Jokazate, uto @ypbe — 6a3uC ABIAETCA OPTOTOHATIHLHBIM.

Jlate onpenenenue npeobdpazoBanus Dypee.

KakoBBI OCHOBHBIE CBOWMCTBA AUCKPETHOTO MpeoOpa3oBanus Oypre?
Kakum o6pasom ocytiectsusieTcst ObicTpoe npeodpazoBanue Oypoe?

B uem 3akmiouaeTcst mpenmyIecTBo ObICTporo npeodpazoBanus Oypobe?

NogkrwdpE

Ilpakmuueckoe 3anamue Nel. Teopema Komenvnuxoea. Onpedenenue uacmomul OUcCKpemu3ayuu
(OIIK-3).

3ajayva:

Omnpenenute HHTEPBAJ AUCKPETU3ALNN U MUHUMAJIBHO JTOMMYCTUMYIO YaCTOTYy JIUCKPETH3AUU CUTHA-

Ja, CIICKTpaJibHas INIOTHOCTb KOTOPOT'O paBHA HYJIIO IIPH 3HAYCHUAX YaCTOThI BBIILIC 100 Kkl
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13 ycnoBus 3aauu cienyeT, 4To IpaHU4Has 4actoTa crekrpa F, pasna 100 xI'm.
Torna B cooTBeTCTBUU € TEOpeMOoi KOoTenbHMKOBAa IMEEM UHTEPBAJI JUCKPETU3ALUU

11
2F, 2-100-10°

MuHUMAaIBHO J0MyCcTHMAs yacToTa quckperusarun f, =2F,; = 2x100 = 200 I 'm.

Jlabopamopnasn pavoma Ne3. Hccneoosanue mexHuuecKux XapaKmepucmuxk yupossix cuzHaib-
HBIX HPOUECCopos.
Kontpomnsnsie Borpocs! JIP3(OITK-3):

1. KaxkoBa CBs3b TOUHOCTH BEIYHCICHUM B 00beMa mamsitu L[CIT?

2. KakoBa CBsI3b TOYHOCTH BhIUMCIECHUH U T1ara natepnossun L{CIT?

3. KaxkoBa cBsi3b TOUHOCTH BBIYHCIIeHUH U ObicTpoaeiicTBus [{CI1?

4. Kaxosa cBs3b (hopmbl ipeacTaBieHus yrncen u osictponericteus LICIT?

IIpakmuueckoe 3anamue Ne2. Hccnedosanue nepekypcusnwvix yugposvix gpunvmpos. Hccneoosa-
Hue nepexoonou xapakmepucmuxu (OITK-3).
3ajaya:
Ha Bxon nHepexypcuBHoro uugpposoro ¢unsrpa (HL®P) ¢ ummynscHON xapakrepuctukoit (MX)
{o(nT)} = (-1,8; 2; 0,2) momaetcs curnan {X(kT)} = (0,05; 1; 0,95).
Haiitu cucremuyto ¢pynknuro H(z) unbrpa.
Cucremnas ¢pyukuus H(z) unbrpa onpenensiercs popmyIoit:
H(z) = bo+ b1z + boz? + bsz® +... + bz ™,
rae bj— BecoBbie k03¢ ¢unmentsr qanHoro HI{D.
H(z) = -1,8 + 2z +0,2z%
3anucarh aNropuT™M HUGPOBOIN PUIbTPALIH.
Anroput™m 1uppoBoi (UIBTPALUU MPEACTABIAET COOOH IUCKPETHYIO CBEPTKY ABYX CUTHAJIOB,
OJIMH M3 KOTOPBIX UMITYJIbCHASI XapaKTEPUCTHKA, a JPYTO BXOJHON AUCKPETHBIA CUTHAI:

y(nT) = %g(kT)x(nT —KkT)

k=0
N300pa3uth cxeMy GUiIbTpa.

Ilpakmuueckoe 3anamue Ne3. Hccnedosanue pekypcusnulx yugposvix gpunompos. Hecnedosanue
nepexoonou xapakmepucmuxu (OITK-3).

3ajayva:
Ha Bxon pekypcusnoro nugposoro ¢uisrpa (PLI®) ¢ cucremoii pynkuumeit H(z) momaercs: curnan

{x(KT)} = (0,05; 1; 0,95).

ao ai a, by b,
0,1 1 0,1 2,0 -0,96

3anucarh anropuT™ HUQPPOBON GUIIBTPALIUH.
C moMoIip0 CUCTEeMHON (DYHKITMH 3aIUIIeM anropuTM nudposoi punbrpanuu PIID:
0,1+z%+0,1z2
1-2271+0,96z 2
y(nT) = apx(nT)+ay(nT-T)+...+by(nT-T)+...+b 1 x(nT-(L-1)T),
N300pa3uth cxeMy GpuiabTpa B MPsIMON M KAHOHUYECKOW (popmax.

H(z)=
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KonTtpouabsHas padora BbinonHseTcs B npouecce ocBoeHust kommnerennnu OITK-3.
BrimonHeHHas ¥ 3amuieHHas KOHTPOJIbHAs padoTa sBISIETCs TOIMyCKOM K 3a4eTy.

Kputepun orieHnBaHUS KOHTPOJIBHOUW PaOOTHI:

1. 3agaHue BBINOJIHEHO B MOJHOM 00beMe, KaXIblil paccMaTpUBaeMblil BOIIPOC PACKPBIT MOJI-
HOCTBIO, ITOJYYEHHBI KOHEYHBIM pe3yJIbTaT UCCIIEI0BAaHNUs, IPOBEACHHOIO B KOHTPOJIBHON
paboTe, COOTBETCTBYET NMPEIbABIIEMbIM TPEOOBAHUIM;

2. JeMOHCTpAIlMOHHBIN MaTepHall BKIIIOYaeT B ceOs Bce HEOOXOAMMbIe TEXHHUECKHE TpeOoBa-

HUs

KOHTpOJIbHas pabota opopmiena B momHoM cootBeTcTBuH ¢ ECK/;

B IIPOLIECCE 3ALIUTHI KOHTPOJIBHOI pabOTHI CTYAEHT JAeT MOJIHbIE U PAa3BEPHYThIE OTBETHI
Ha IIOCTABJICHHBIE BOIPOCHI.

P w

BapuaHT KOHTPOJILHOI padoTHI:

3aoaua 1. Ha BXOI HEPEeKypCHUBHOTO HU(PPOBOrO PHUIBTPAa ¢ UMIYJIbCHON Xapaktepuctukoir g(nT)
nogaercs curaain X(kKT)

Tpebyercs:

1. Haiitu cucremuyio ¢pynkuuio H(z) punbrpa.

2. 3amucarp aNropuT™ HUQPPOBOH (PUIBTPAITUH.

3. U306pazuth cxemy GuibTpa.

4. OnpenenuTh cUrHai Ha Beixone uiabtpa y(nT).

5. Haiitu yactoTHyt0 xapakrepuctuky H(jw) dpuabrpa.
6. Haiitu AUX A(w) punbtpa.

7. Haiitu ®UYX ¢(w) dpunsTpa.

[Tapametp x(0) x(7) x(27)
3HaueHue 0,2 1 0,8
ITapamerp bo by b,
3HayeHue 0,4 2 -0,9

3a0aua 2. Ha Bxox pekypcuBHOTO 1udpoBoro ¢puibtpa ¢ cucreMuon ¢pyukiue H(z) momaercst cur-
uai X(kT)

Tpebyercs:

1. Banucatp anropuT™ HUQPPOBOH HUIBTPAIHY.

2. N300pa3uth cxemy GuiibTpa B MpSIMOI 1 KaHOHUYECKOH Gopme.

3. Onpeaenuts curHan Ha Beixoze ¢punstpa Y(nT) (n=0,1,2,...6).

4. OnpenenuTh, yCTOWYUB JIU QUIIBTP.

5. Haiitu yactoTHyt0 xapakrepuctuky H(jw) dpuabrpa.

6. Haiitu AUX A(w) dunbtpa.

7. Haiitu ®UYX ¢(w) dpunstpa.

ITapameTp oo o o2

3HadeHue 0,4 1 0,4
[TapameTp b, b,
3HaueHue 1,8 - 0,97

Bonpochl Ha 3a4eT Takue ke, Kak U JJIs CTYJI€HTOB O4YHOI (OpMBbI 00yUEHHS.
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2. MeToau4yeckue MaTepualibl, onpeaessiioniie npoueaypbl OieHUBAHUA 3HAHUI, yMEeHH,
HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XaPAKTEePHU3YIOIIHNX 3TANbl (JOPMUPOBAHUS KOMIIETEH-
110707

2.1 Ilopsaook u memoouKka nposedeHus MeKyusezo0 KOHmMpPOsa U RPOMENCYMOoUHOU ammecmayuu

IIpenycMoTpeHsl ciieyronue BUibl KOHTPOJIA:
- TeKYIUH KOHTPOJIb MO KaXJIOMy MOAYJIIO — B (hopMe HanucaHusi KOHTPOJIbHON paOOThI 711 OLIEHKH T€O-
PETUYECKUX 3HAHWI;
- TeKyIIUH KOHTPOJIb IO KaXJIOMy MOAYJIIO — B (hopMe OTUETOB 110 JJaOOpaTOPHBIM paboTaM U MpaKTHye-
CKMM 3aHATHAM JUJIS OLICHKH IIPAKTUYECKUX HABBIKOB;
- IPOMEKYTOYHasA aTTeCTallys 0 AUCLUILUIMHE — B OopMe 3ayera.

Texymuii KOHTPOJIb yCIIeBa€MOCTH B (hOpMe 3alUThI JAOOPATOPHBIX U MPAKTHUYECKUX MPOBOJIUTCS B
J[BA DTara:

- 1-# sTam: MOmMyCK K BBITIOJIHEHHIO JTaOOPATOPHOW pabOThl — MPOBOAUTCS B (opMe MUCHMEHHOU
«etydkn» (5-10 MHH) C 1IeTbI0 KOHTPOJIS 3HAHUN CTYJICHTOB TEOPETHUECKOM yacTu JabopaToOpHOil paboThI
Y TOTOBHOCTH K BBITMIOJTHEHHIO MPAKTUYECKUX UCCIIEI0BAHUM;

- 2-#1 3Tan BBINOJHACTCS 110 OKOHYAHUU KaX/10i 1abopaTopHON paboThl (MMPAKTUYECKOTO 3aHATHUS) B
(hopMe HHANBHUAYATBHOTO COOECe0BAaHMUS MO BBHIITOJHEHHBIM UCCIIEI0BAaHUSAM WK pacueTaM. [IpoBoauTcs ¢
[ETbI0 KOHTPOJISI 3aKPETUICHUsI TEOPETUICCKONW YacTH MaTepuasia U CTENEHH OTPabOTKU CTYIEHTOM IpaK-
TUYECKUX HABBIKOB MCCIIEOBAHUS Ha ammapaType.

KonTponbHable paboThl BBIMOIHSAIOTCS B BUIE KOPOTKOTO MUCHMEHHOTO OTBETAa Ha OJHMH BOIPOC,
W3yYEHHBIN Ha MPEebIAYIIeH JEKIMU B Havaje KaxkI0M nocueayroniei Jekuun. OTBET Ha BOIPOC JAETCS B
tedueHue 5-10 munyT. Takum 00pa3zom, MoCie JEKIMOHHOTO Kypca KaXJ10To MoayJisi (GopMUpyeTcs: o01mas
OIICHKA 3a TEOPETUYECKUE 3HAHUSI.

C 1enpio TOBBIIICHHUS KayecTBa OOYYEHHS 3a CUET MOOYXKICHUS CTYICHTOB K aKTHBHOU TEKYyIEH
y4eOHOI paboTe, YETKOTO M ONEpPaTHUBHOIO KOHTPOJS BCETO XoAa y4eOHOro mpoliecca, CHUKEHHS pOJd
CIly4aliHBIX U CYOBEKTUBHBIX (DPaKTOPOB IMPH OILICHWBAHUH Y4EOHOH JEATEIIbHOCTH CTYAEHTOB B 00pa3oBa-
TEJIHHOM IPOIECCE pean30BaHa MOTYJIbHO-PEUTHHIOBasI CUCTEMA.

[IpaBuna ee ucnonp3oBaHus mponucansl B «llonoxenun 06 MPCy.

HaGpannsie oOyuarommmcs 6amibl MOTYT OBITh TTIEPEBEICHBI B OIICHKY:

— «He 3aureHo» - oT 0% mo 40% oT MaKCHMAaJIbHOTO KOJIHYECTBA 0aJIIOB;

— «3auTeHo» - oT 41% no 100% MakCHUMaJIbHOT'O KOJIU4YeCTBa O0aJlJIOB;

CooTHoOIIIEHNS MAaKCUMATBHOTO KOJIMYECTBA OAJJIOB, IOMYUYEHHBIX CTYACHTOM IO OJOKaM MOJYJICH,
nokaszansl B Tabmutie
Tabnuna - Pacnpenenenue 6amioB mo 010kam Moayieit nucrumuinibl «I{udpoBas 06paboTka CUTHAIOBY

Monynb Bcero 6anmoB Teopernueckuii 070K [IpaxTrueckwnii 610k (Pac-
(Makcumansnoe  |(KoHTponbpHas pabora) |mpesneneHue 06amioB 1o 3a-
3HAYCHHE) HSTHSIM )

Moayns | 50 20 30=10+20

Moynp 2 50 20 30=15+15

3auer 100 100

Pe3ynbrarhl TeKyIero KOHTPOJIS AOBOJSATCS A0 CBEICHUS O0yJarONIUXCsl Ha TIOCIETHEM 3aHATUH
B paMKax ayJUTOPHOM pabOTHI 10 MPOBEJCHUS IPOMEKYTOUHOM aTTECTAIUH.

Ha 3auere mpou3BOAMTCS OIEHKA T€X KOMIIETEHIIUN, KOTOPHIE OJDKHBI OBITh B TOW WU HMHOU
dbopMe OocBOEHBI B Tpoliecce u3ydeHus. PekomenmyeTcss GopMUpoBaThH BOMPOCH B OUIIETaX K 3a4eTy
TaKuM 00pa3oM, YTOOBI MPEIOAaBaATEIh CMOT OIICHUTh BCE KOMITCTCHIIMH TAHHOW AUCITUTUTHHBI.
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2.2 Memoouka npogedeHnus 3auema 6 2pynnax 3a04Houl hopmsl 00yueHus

Omnenka UTOTOB M3y4eHus: qucuuiuinHbl «L{ngppoBas o0paboTka CUTHAIOBY» Y CTYAEHTOB 3a0YHOM
(GopMbl 00yUEHHUs CKIIQABIBACTCS M3 TPEX COCTABJIAIOLIMX: 3a4€T IO JJAOOPATOPHBIM paboTaM, 3alUTa KOH-
TPOJILHOM pabOTHI, UTOTOBBINA 3a4eT. 3a4eT Mo J1abopaTOpHBIM paboTaM MOXKET MPOBOIUTHCS KaKk BO BpEeMs
caMMX JJabOpaTOpHBIX padoT, TaK M BO BPeMsi HTOrOBOTO 3aueTa 1o JUCHMILIMHE. B Xoz1e cobeceroBanus 1o
KOHTPOJIFHON paboTe MperoaaBaTeb yOekKIaeTcs B TOM, YTO KOHTPOJIbHAsI paboTa BBINOIHEHA CTYACHTOM
CaMOCTOSTENIbHO, CTYZCHT OTBEYAET Ha 3aMeUaHMsl, BbICKa3aHHbIC B PELICH3HUH, U TPEACTaBIsIET MaTepHalbl,
CBHUJICTEJILCTBYIOIINE O MOPabOTKE KOHTPOJIGHOW pabOThHI, MCIPAaBICHUH JOMYyIIEHHBIX OMMOOK. Bropas
4acTh 3a4eTa MPOBOAUTCS [0 TPAIULMOHHOM MeToauke. Bonpock! crpynnupoBansl B Omiietax. B kaxxaom
ounere coaepKUTCS MO 3 BOMpOCa, CKOMIIOHOBAHHBIE TaKUM 00pa3oM, YTOOBI MpPEernojaBaTeslb CMOT OIle-
HUTh BCE KOMIIETCHIIMU JAHHOM AuCHUILINHBI. KoindecTBO OMIIETOB NOJIKHO OBITH HE MEHEe 4Kcia o0yya-
fouuxcs B rpynne. O0ydaroniyecs ToTOBAT MUCbMEHHBIE OTBETHI Ha BOTIPOCHI.

3. IlpoMeskyTOUHAS aTTeCTALMS
[TpoMexyTodHast aTTecTamus MPOBOAUTCS B (hopme 3adera.

3auer IMPOBOAUTCS 110 PACIIHUCAHUIO 9K3aMEHAIIMOHHOM CECCHMU B MHUCHbMEHHOM BHJIC. KomnuectBo

BOITIPOCOB B K3aMEHAIMOHHOM Omiiere — 2. [IpoBepka OTBETOB M OOBSBICHUE PE3yJIHTATOB MPOH3BO-

JUTCS B JICHb 3adera. P C€3YyJIbTAThl ATTCCTAlUN 3aHOCATCA B 3aUCTHYIO BCAOMOCTb U 3aYCTHYHKO KHUKKY

o0yyJaromerocs.

OO0yuaronyecs, He NPOIIEAIINE MPOMEXYTOUHYIO aTTeCTAIMIO MO IpaduKy CECCUU, TOJIKHBI JIUK-

BUAUPOBATH 3aJ0JDKCHHOCTD B YCTAHOBJICHHOM ITOPAIKE.
Oo0paser OnJiera K 3a4eTy

MuHHICTEPCTBO IIUPPOBOTO Pa3BUTHSI, CBS3H
U MaccoBbIX KoMMyHUKauui Poccuiickoit denepanuu
Ceepo-KaBkasckuii Gprmman
opnena Tpynosoro Kpacnoro 3namenu
(heepabHOTO TOCYAAPCTBEHHOTO OIOIKETHOTO
00pa3zoBaTeILHOTO YUPEIKICHHUS BRICIIIETO 00pa30BaHMS
«MOCKOBCKUI TEXHUYECKUHA YHUBEPCUTET
CBSI3HM U UHPOPMATUKI»

YT1Bepxkaaro:
W.o. 3aB. xadenpoit

«OO0MeHayITHOH MTOITOTOBKI»

E. A. [lenucos
«_» 2026r.

Hanpasnenue noarorosku 11.03.02

HNHnpoxoMMyHHKaLIMOHHBIE TeXHOJOTHH U cucTeMbl cBsizu (M TCC)
Kypc: 3 kypc (3a4€T)

Jucuumuna: «L{udposas 06paboTka CUTHATIOB»

bumer Ne 1

1. TlpeumymiectBa nudpoBoii 0OpPaOOTKH CUTHAJIOB.

2. Omnpepenute MHTEPBAJ AUCKPETU3ALMU U MUHUMAJIBHO JOMyCTUMYIO YaCTOTY TUCKpETH3a-
LM CUTHAJIA, CIIEKTpaJibHas INIOTHOCTh KOTOPOTO PaBHA HYJIO IPU 3HAYEHUSX YaCTOTHI BbI-

me 100 k1.

Houent xkadenpsr OHIT boponun A.B.

» 2026r.

Ooun  Komniekm OmneyamaHHvlX Ounemos, NOONUCAHHBLIX —Nnpenodasamenem  Kageopol
VMBEPIHCOCHHBIX 3A8e0VIOUUM KADedpoll Xpanumcs y 3asedyioue2o Kagheopotl, Opyeoti KOMNIEeKm — y

npenooasamelisi, 8e0yue20 OUCYUNIUHY

u
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4. TecToBble 3aaHusI IUIsl TPOBeIeHHsI OleHKH cpopMupoBaHHocTH KommneTenmun (OITK-3)

TectoBble 3a1aHus] TO3BOJISIOT OLCHUTH YPOBEeHb copmupoBanHOCTH Kommerenmun (OIIK-3):
CnocoGeH caMOCTOSITeJILHO NMPOBOAUTH IKCIIEPUMEHTAIbHbIE HCCIeJOBAHUS M HUCNOJIb30BATH OC-

HOBHBIC IIPUEMBI OﬁpaﬁoTKH H NpeaACTaBJCHUSA MOJYYCHHBIX TaHHBIX.

38.IlaHI/I$I pacnpeaciiCHbl 110 0J10KaM B COOTBETCTBHH C YPOBHEM CJIOKHOCTH. Ka)K,Z[Hﬁ 010K COACp-

JKUT HOMED 3aaHMs, U TEKCT 3aJaHUs.
ba3oBblil ypoBeHb conepkUT npumepHo 50 % 3amaHuii.

On ¢opmupyercs U3 3aJaHUN ¢ BEBIOOPOM OJHOTO MM HECKOJIBKMX BEPHBIX OTBETOB U3 IPEIUIO-
JKEHHBIX WJIM BOCTIPOM3BEACHUS (PAKTHUECKOT0 MaTepuaia (TepMUHOJIOTHS, (DaKThI, KiiacCUpUKAIIH, Ta-

paMeTpshl U 1p.);
[ToBbIIEHHBIN YPOBEHB B CpEeIHEM cOCTaBisAeT 35 % 3anaHuil.

B Hem HCIIOJIB3YIOTCA 3alaHUA Ha COIMOCTABJICHUC, CPABHCHUC, YCTAHOBJIICHHUC IOCICAOBATCIBHO-

CTH;
BrlIcokuil ypoBeHb B CpeIHEM COCTABIAOT — 15 % 3amanHuil.

B 3alaHUN HCIIOJIB3YIOTCA: PCIICHWA HETHUIIOBBIX 3aJdad, aJllOPHUTMBI, JOKA3aTCJIIbCTBA, 3alaHUA C

pa3BepHYTHIM OTBETOM — OIIPEACICHUS, IEPEUHUCTICHIE, N300paXKEHHIE CXEMbI, CTPYKTYPHI U JP.
KonuuectBo 3ananuii pasuo 20.

OnuH KOMIUIEKT TECTOBBIX BOIIPOCOB C YKa3aHUEM NPABUJIBHBIX OTBETOB XPAaHUTCS Yy 3aBEIYIO-
miero kageapoi, Ipyroi KOMIUIEKT — y MPENoAaBaTes, BEAYIIEro JUCIUIUTHHY.

BJIOK A (6a30Bblii ypoBeHB) — 3a/1aHiEe KOMOMHHPOBAHHOTO THIIA C BEIOOPOM OJTHOTO MJIM HECKOJIBKUX
BCPHBIX OTBECTOB U3 MPCIJIOKCHHBIX

Hucmpykyus no mecmam bnoxa A: Ilpoyumaiime mexcm u evibepume 0OUH Ul HECKOIbKO NPAGULb-
HblX omeemoe

Ne 3ananus TekcThl 3a1aHuM
CrekrpanbHasi IUIOTHOCTh cUrHajia S(t) TOKIECTBEHHO paBHA HYJIO MPU 3HAYCHHUSIX
yacToTsl Bbie 300k 'n. Onpenenuts MUHUMAJIBHO JOMYCTUMYIO YaCTOTY IUCKPETH-
3allM aHAJIOrOBOT'O CUTHAA.
1 1) 150 kI’
2) 300 xI'ig
3) 600 xI'1g
4) 450 xI'n
Cucremnas ¢pynkuus mudposoro ¢puibtpa (D) — 310
1) z-npeobpa3oBaHue BXoaHOTO curHana [[d.
2 2) z-npeobpa3oBaHKe MEPEXOqHON XapakTepucTuku [[D.
3) z-npeoOpaszoBaHKe UMITYJILCHON XapakTepucTHKU [[D.
4) z-npeobpasoBanue O-pyHkimu LD
HudpoBoii GUILTp HE CONEPKUT B CBOCH CTPYKTYpE CIICAYIOIICTO AJIEMEHTA
(YKaXXUTE JIUIITHEE):
1) cymmarop
3 2) HMHTErpaTop
3) yMHOXHUTEIb
4) >JIeMEeHT eAUHUYHON 3a/IePIKKU

3HaueHus IIyMa KBaHTOBAHMsI, BOSHUKAIOIIETO B MPoIlecce KBAaHTOBAHHS C LIATOM
KBaHTOBaHUs A TapMOHUYECKOTo curHaia S(t), JekaT B CIIeAYIONUX Ipeesax:

1) 0<e(t) <054

2) 1<e() <154
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3) d<e(t)<24
4) -A<e(t)<4

OnudpoBka curHaga OCylIecTBISIETCS C YaCTOTOM € 4acTOTOM
1) B2 pa3a meHblel, yeM yacTota HalikBucTa.
2) B2 pasa Gosnblieii, yem yactora HallkBuCTA.
3) paHo#t yactore HaiikBucra.
4) 3HaYMTEIBHO MEHBIIEH, yeM yacTora HalikBucTa.

CurHaJbl, 3HaYeHHUSI KOTOPBIX 3apaHee H3BECTHBI Ha3bIBAIOTCS
1) ¢buHUTHBIMU
2) CciIy4alHBIMH
3) AHMCKPETHBIMH
4) neTepMUHHUPOBAHHBIMH

LudpoBoii GpunbTp, 3HAUSHHST BBIXOAHOTO JUCKPETHOTO CHTHAjIa Y(N) KOTOPOro
B J1000i MOMEHT NT onpeensieTcs UMb 3HAYCHUSIMH BXOJTHOTO TUCKPETHOTO
CHTHaJIa B 3TOT jk¢ MOMEHT 1 K-1 ero mponuisiMu 3Ha4eHUSIMHU, HAa3bIBACTCS

1) BUX - ¢punsrpom

2) PEeKypCHBHBIM (HIBTPOM

3) KUX — puasrpom

4) pexEeKTOPHBIM (HUIBTPOM

[{udposoit GUIBTP, OTCYETHI BHIXOAHOTO CHUTHAIA KOTOPOTO B KaXKIBIH MOMEHT
BPEMEHHU 3aBUCST HE TOJIBKO OT OTCYETOB BXOJHOTO CHTHaJa, HO U OT OTCUYETOB
BBIXOJHOTO CUTHAJa B MPEALIECTBYIONINE MOMEHTHI BpEMEHH, Ha3bIBACTCS

1) TpaHcBepcaIbHBIM (PUIBTPOM

2) PEKypPCHBHBIM (DHUIETPOM

3) TOIOCOBBIM (HIBTPOM

4) KUX - punsrpom

Teopema KotenbHuKOBa cripaBesiuBa st
1) (GUHWTHBIX CHTHAJIOB
2) JHMCKPETHBIX CUTHAJIOB
3) KBaHTOBAaHHBIX CUTHAJIOB
4) MOnIyJIMPOBAHHBIX CUTHAJIOB

10

1IN

A1 PN
f

HpI/I JUCKPETHU3AllMH CUTHAJIa IPOUCXOJUT HAJTOKCHUE CIICKTPOB HUCXOAHOT'O CUTHalla

s(t), eciu rpaHUYHAS YaCTOTA HEMPEPHIBHOTO CHTHAJIA YIOBIETBOPSIET YCIOBHUIO:
1) fn,>05f,
2) fn=05",
3) fn>0,5f,
4) fn<0,5f,
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BJIOK b (roBellIeHHBIN YPOBEHB) — 3ajaHKUE 3aKPBITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS
Hucmpykyus: [Ipouumatime mexcm u yCmanosume coomeemcmeue

Ne 3aganus TexkcThbl 3a1aHAH

aMIUIUTYAHO-4aCTOTHAs XapaKTepucTuka uppoBoro GpuisTpa
(azoyacToTHas XapaKTePUCTHKA TUPPOBOTO QUIBTPa

HMMITYJIbCHASI XapaKTepUCTHKA ITU(poBOTO PUIBTpa

MOJYJIb KOMIUIEKCHOM YaCTOTHOM XapaKTepUCTUKHU

apryMEHT KOMIUIEKCHOM YaCTOTHOM XapaKTEePUCTUKHU

peaxiust GUIbTpa Ha €AUHUYHBINA UMITYJIbC, TOJAHHBIN HA €r0 BXOJ

11

OWP»wNE

nepenarounas ¢pyukius H(z) mudposoro dpunsrpa

aJITOPUTM (PUITBTPAITIN

OKOHHas (PyHKIIUS

Z - mpeoOpa3oBaHUE UMITYTBCHOM XapaKTEPUCTUKUA CHCTEMBI
MaTeMaTUYECKUI aITOpUTM, KOTOPBIH peannsyeT o0paboTKy IU¢pPOBOTO
CUTHaJa

HA0Op BECOBBIX KOI(PPUIIMEHTOB, W3MEHSIOMINX 3HAYCHUS AMILTUTYIBI
OTCUETOB CHTHAJIa BO BPEMEHHOM 00JIacTH

wp>wn -

12

O

CJIO’KHBIM CUTHaJI

JNETEPMUHUPOBAHHBIN CUTHAII

1M poBO CUTHAT
CUTHaJI, KOTOPBIA HEJIb3s ONMCATh POCTOM MATEMaTUYECKON MOZEIIBIO
CUTHAJI, 3HAYEHUS KOTOPOTO 3apaHee U3BECTHO
CUTHAJ SIBISAETCA YaCTHBIM CIy4aeM JHUCKPETHOIO CHTHajla, OH MOXKET
IPUHUMATh OJTHO M3 JBYX BO3MOKHBIX 3HAUEHHH IO aMIUIUTYAE (JIOTH-
YECKOTO HYJIS WU €UHUILIBI)

13

OmpEE

1. Tlapamerp umudpoBOro CUTHala, OMPEACISIONIUN KOJIUYECTBO OT-
CYETOB B CEKyH]Y

2. Tlapametp, ompenemnsionuii MaKCUMaJIbHYI0 YacTOTy, KOTOPYH) MOXKET
nepenaBaTh cucTeMa 6e3 HCKaKeHU I

3. Tlapametp ¢ pOBOTO CUTHAJA, ONPEACSIISIONMNNA KOJIMISCTBO OHT, HC-
MOJIB3YEMBIX 7Sl PEACTABICHUS OHOTO OTCUEeTa

A. yacToTa TuCKpeTH3aIuu

B. momoca npomyckanus

C. paspsaHOCTh aHAIOTO-IIU(PPOBOTO MPEOOPA30BATEIIS

14

BJIOK b (roBbliIeHHBIH YPOBEHB) — 3a1aHue 3aKPHITOrO THUIIA HA YCTAaHOBJICHHUE TOCIE0BATEIbHOCTH
Hucmpyxkyus: IIpouumatime mexcm u yCmanogume Npasuibhyio nociedo8amenbHOCHb

Omnepanuu B 11 po-aHaIOroOBOM IpeoOpa3oBaTesie
1. JIBowuHOE KOIUPOBAHHUE

15 2.  Jluckperuszanus o BpeMeHU

3. KBaHTOBaHHE 1O YPOBHIO




[TocnenoBatenbHOCTH OJIOKOB B cUCTEME LIMPPOBO 00pabOTKH CUTHATIOB

1. O©HY1

2. IHOC
16 3. ALIl

4. OHY?2

5. LAII

Pacrnionoxxure stansl pa3padotku LudpoBoro GuUiabTpa B MIpaBUIbHOM MOPSAKE
1. Peanuzarnus ¢unstpa (BEIOOP CTPYKTYPHI, Pa3psiAHOCTH)

2.  AHamm3 NOJTYYEHHBIX XapaKTEPUCTHK MH KOPPEKTHPOBKA ITapaMeTPOB

17 3. Onpenenenue TpeOoBaHUM K GUIBTPY (MOJI0CA MPOIYCKaHUs, [10JI0CA 3aa€ep-
YKUBaHUsI, HEPAaBHOMEPHOCTD)
4. Cunre3 ¢puibrpa (pacyeT k03((HUIIEHTOB)

BJIOK B (BbIcOKMI ypOBEHB) — 3a1aHUE OTKPHITOIO TUIIA C Pa3BEPHYTHIM OTBETOM

Hncmpyxkyus: Ipouumatime mexcm u 3anuwiume 0O0CHOBAHHbIL OMEem

Ne 3aganus

TexkcThbl 3a1aHAH

18

OunbTp Ha3bIBAETCSA , €CJIM TIPH JIFOOBIX HauaJbHBIX YCIOBUAX PEaKIIHS
¢uibTpa Ha M000E OrpaHMYEHHOE BO3JICHCTBHE TAK)KE OTpaHUYCHA.

19

[Mudposoii GpunbTp Ha3BIBACTCS , €CJIM OTCUYEThl BBIXOAHOI'O CUT'HAJIA B
KQOKIbII MOMEHT BPEMEHH 3aBUCAT HE TOJIBKO OT OTCYETOB BXOJHOI'O CHTHAJA, HO U
OT OTCYETOB BBIXOJHOI'O CUTHAJIA B IIPEALIECTBYIOIIME MOMEHTHI BPEMEHU.

20

Ecnam cnexkTp HeEmpephIBHOIO BO BPEMEHH CHTHAla HE COJEPKHUT YaCTOTHBIX
KOMIIOHEHT , 4eM fmax ', TO OH MOXeT OBITH IOJHOCTBIO BOCCTa-
HOBJIEH I10 MOCJIEA0BATEILHOCTH CBOUX OTCUETOB, B3SATBIX C YACTOTOM HE MEHEE
2fmax OTCYETOB B CEKYH]IY.
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IMpuioxenune 2
MeTtoauyeckue peKoOMeHAAIUH 110 OCBOCHHU IO UCHHUILIMHBI

1. MeToau4yeckue peKOMEHIAUMHU NPenoJaBaTe o

Hucuunnuna «{udposas o6paboTka curHanos» (ouHas (opma) BKIIOYAET B ceOsl:
- JIeKIIMOHHBIE 3aHATHs — 18 vacos;

- IpaKkTU4ecKue 3aHATHS — 36 4acoB;

- maboparopHbie padoThl — 18 Jacos;

- IPOMEXYTOYHYIO aTTECTAIHIO — 3a4ET.

Jucuunnuna «{udposas o6paboTka curHanoBy (3a04Hasi popma) BKIIIOUAET B ceOs:
- JICKIIMOHHBIE 3aHITHS — 6 YacOB;

- IPAaKTHYECKHE 3aHATUS — 6 YacOoB;

- mabopaTopHbIe padOThI — 6 YaCOB;

- KOHTPOJIBHYIO paboTy;

- IPOMEKYTOUYHYIO aTTECTALNIO — 3a4eT.

HuctummuHa «L{udposast 00paboTka cUTHAIOBY (0YHO-3a049Has opMa) BKITFOUAET B CeOsI:
- JICKIIHOHHBIE 3aHSTUS — 6 YaCOB;

- IPAKTUYECKHUE 3aHATHS — 8 4acoB;

- mabopaTtopHbie paboThI — 6 YaCcOB;

- KOHTPOJIBHYIO paloTy;

- IPOMEKYTOUYHYIO aTTECTALIUIO — 3a4eT.

[lepen Havamom u3yuyeHUs AMCLUUIUIMHBI MPENOAaBaTENb JOKEH 03HAKOMHUTH OOYYalOIIUXCs C pa-
Oouelt mporpaMMOM U OIEHOYHBIMU MaTe€pUajaMu 0 JUCIUIUIMHE, C BUJAMU YIYEOHOU U CaMOCTOSTEIbHOM
paboThL, IepeuHeM JUTEepaTyphl U UHTEPHET-PECYPCOB, ¢ (hopMaMH TEKyIIeH M MPOMEXYTOYHOU aTTecTa-
LMY, C KPUTEPUSIMU OLICHKU KadecTBa 3HAHUM JJIsl UTOTOBOM OLEHKU MO JUCIUIUINHE.

[Ipu npoBeneHnu NeKIMil, MpenogaBaTeib:

1) bopmynmpyeT TeMy H 1elb 3aHATHS, OOBSIBIISICT Y4€OHBIE BOIIPOCHI;

2) u3naraeT OCHOBHBIE TEOPETUUYECKUE MOTOKECHHUS;

3) ¢ IOMOIIBIO TEXHHYECKUX CPEICTB OOYUCHUS W/HMIIU TOJ 3aIlUCh JIAeT OMPEICIICHUS OCHOBHBIX
TIOHSTHIA, paCUETHBIX POPMYI;

4) IpOBOIUT MPHUMEPHI U3 OTEYECTBEHHOTO M 3apyOEKHOTO OMbBITA, JAET TEKYIIHE CTATUCTHYECKUE
JaHHbBIE JJIs1 HATTISAHOTO U 00pa3HOro MpeICTaBICHHs H3y4YaeMOro MaTepuarna;

5) B KOHIIE 3aHATHS BBIJAET BOIIPOCHI JIJIS1 CAMOCTOSITEILHOTO U3YUYEHHUSI.

Ha 3ansTusx maGopaTopHOro IUKIA clIeAyeT OOpaTUTh BHHUMaHHE Ha COOTBETCTBUE BBHIOMPAEMBIX
00y4aromuMcs CpeJICTB BHIIMOJIHEHUS PeIIaeMbIX B padoTe 3a1ay.

Kaxxnas naboparopnast pabota nomkHa ObITh 0OpMIICHA U 3alIMIIEHA B COOTBETCTBUU C TpeOOBa-
HUSAMH. 3al1UTa TPOU3BOIUTCS Mociie 0(OPMIIEHHUS OTYETa 1O pabdoTe.

Bo Bpewms BbINONHEHUS 3a/JaHU B YUEOHON ay TUTOPUH 00YUAIOIIHIICS MOXKET KOHCYJIBTUPOBATHCS C
MperoiaBaTesieM, onpeaesaTh Hanboee 3pPeKTHBHbIE METO/IbI PEUICHUSI TOCTABICHHBIX 3a1a4. Ecimu ka-
Kasi-TO 4acTh 3aJaHMsI OCTAeTCsS HE BBHIMOJIHEHHON, O0YUYaIOUIMIICS MOXKET MPOJOIKUTH €€ BHITIOJTHEHHE BO
BpeMsI BHEAYTUTOPHOM CaMOCTOATENbHOM paboThI.

Jl7is OIIeHKU TOJY4YEHHBIX 3HAHUI M OCBOCHMSI y4eOHOro mMarepuaia Mo KaxIoMmy pasfely U B lie-
JIOM T10 TUCIMIUIMHE TpenojaBaTesb UCIOIb3YeT (OPMBI TEKYIIEro KOHTPOJIS U KOHTPOJIS 3HAaHUN 00yya-
FOIIMUXCS [TPU IPOBEICHUH TPOMEKYTOYHOU aTTECTALUH.
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2. MeToauuecKkue PECKOMEHIANH Oﬁy‘laIOIIII/IMCH

[Tpuctynas K U3y4eHUIO HOBOM yueOHOM TUCIMITIMHEL, 00y4Jarolecs J0HKHbI 03HAKOMHUTBLCS € pa-
0ou4eil mporpaMMon, OLEHOYHBIMU MaTepuajgaMy, yueOHOW, HAyYHOH M METOAMYECKOMN JUTepaTypoil, nme-
rometics B OMMOC CK® MTYCH,

I'myOuHa yCcBOGHUS TUCIUILTMHBI 3aBUCUT OT aKTHUBHOM M CHCTEMAaTHYECKOH paboThl 00yUaromerocs
Ha JIEKLIUAX U MPAKTUYECKUX 3aHATHUSAX, a TAK)KE B XOJI€ CAMOCTOSITEIbHON PabOThI, O U3YYEHUIO PEKOMEH-
JIOBAaHHOM JINTEpaATYpPHI.

2.1 Memoouueckue ykazanus 01 00y4aouuxca no n0020moeKe K 1eKYuOHHbIM 3AHAMUAM

BaxxHo cocpenoTounTh BHUMaHUE Ha COJEPKAHUU JICKIIUU. DTO TIOMOXKET JIy4Illle BOCIIPUHUMATH
y4eOHBII MaTepual i ySICHUTh B3aUMOCBSI3b MTPOOJIEM IO BCEH TUCIUILINHE.

OcHOBHOE coJiep)KaHKe JIEKIMH 11eJIecoo0pa3Hee 3aluchiBaTh B TETPAJU B BUJE KIIOYEBHIX (pas,
MIOHSTHIA, TE3UCOB, 000OIIECHUI, CXEM, OMTOPHBIX BEIBOIOB. HeoOxoaumo oOpamiath BHUMaHHE Ha TEPMUHBI,
(hopMyYITMPOBKH, PACKPBIBAIOIINE COJIEPKAHUE TEX WIIM WHBIX SIBJICHUH W MPOIECCOB, HAYYHBIE BBHIBOIBI U
MpaKkTUYeCKUe pexoMeHaanuu. JKenareabHo OCTaBIsATh B KOHCHEKTaxX MOJiA, Ha KOTOPBIX JENaTh MOMETKHU
13 PEKOMEHJIOBAHHOM JINTEPATYPhl, TOMOJHSIONICH MaTepras MpOCITyIIaHHON JIEKINH, a TaK)Ke TIOTUEPKHU-
BaOIIKE 0COOYI0 BaKHOCTh TEX MJIM MHBIX TEOPETUUECKHUX TOJIOKEHUH.

C uenplo ySACHEHHsI TEOPETHUECKUX TTOJOKECHUM, pa3peIieHus] CIIOPHBIX CUTyaIluid HEe0OX0auMOo 3a-
JaBaTh MPETOAABATEI0 YTOUHSIONIUE BOTPOCHL. JIJis 3aKperieHus CoIepKaHus JISKIUU B MMaMsTH, He00X0-
JTUMO BO BPEMSI CAaMOCTOATEILHON pabOThl BHUMATEIBHO MPOYECTh CBOM KOHCIEKT M JIOTIOJHUTD €T0 3aIlv-
CSIMU U3 YUCOHHKOB U PEKOMEHIOBAaHHOU JIUTEPATYPHIL.

KoHcnektupoBaHue ynTaeMbIX JEKIUNA U UX MOCIEAYIONIasi JopaboTKa CIIoCOOCTBYET Ooliee Tiry0o-
KOMY YCBOCHHMIO 3HaHUH, U TIOATOMY SIBJISIFOTCS BaXKHOM (OpPMOI yueOHOM 1eATeIbHOCTH 00y YarOIuXCsl.

2.2 Memoouueckue ykazanus 0131 00y4aomuxcsa no n0020moeKe K 1a060opamopHsvim padomam

JlaGoparopHble 3aHATHSA MO JIFOOOW Yy4eOHOM AMCIMIUIMHE MPOBOJSATCS B COOTBETCTBUHU C pabodeit
pOrpamMMoi 3Tol yueOHOM JUCIUIUIMHBI B YyCTAaHOBJICHHBIE PACIIMCAHUEM YaChl.

WucTpykTax no TexHuke 0€30MacHOCTH, IpaBUiaM MOKapHOW 0€30IMacHOCTH U MpaBHJIaM BHYTPEH-
HEro pacropsjaka B JJaOOpaTOpUH MPOBOIUTCS IPENojaBaTesieM Ha MepBOM JlabopaTopHOM 3aHsTuu. Ha
9TOM JK€ 3aHATUU 00yJarOITUMCs COOOIIAI0TCS:

- IporpamMma BCEro MpeACTOSIIET0 Ja00paTOPHOTo UK,

- YCIIOBHSI B3aUMOJEHCTBHSI 00yUaroluXcs ¢ MperoaaBaTeieM B Mpoliecce BIOIHEHUS JabopaTop-
HBIX paboT;

- YCIIOBUSI KOHTPOJISI CaMOCTOATEIbHON paboThl 00y4YaromuXxcs, BKIItoYas npaBuia opopMIIeHHS OT-
YETOB 110 JJAOOPAaTOPHBIM pabOTaM U MX MOCIEIYIOLIECH 3alHThI;

- Ipyras HeoOxoaumas nH(opMaIus.

Opranuzanus 1abopaTopHBIX paboT BKIIIOYAET:

- CaMOCTOSITEIbHYIO0 BHEAYAUTOPHYIO MOJArOTOBKY OOYYaroIIerocsi K BBIOJHEHUIO KaXXA0H OTIeINb-
HOM 1a00paTOpHOI pabOTHI B COOTBETCTBHHM C €€ MPOrpaMMOi B paMKaX 4acoB, BBIJICIEHHBIX HA CAaMOCTOSI-
TEJbHYIO MPOPabOTKy MaTepuaia B MporpaMMe JUCLIMILTUHBL

- BXOJIHOM KOHTPOJIb MpENojaBaTeieM CTEIEHH! MOATOTOBICHHOCTH Ka)XJI0ro 00ydaromerocs K Bbl-
TTOJTHEHUIO J1a00OpaTOPHBIX padoT;

- BBITMOJIHEHHUE NTPOTPaMMBI JIAOOPATOPHBIX paboT B OJTHOM 00bEME;

- oopMIIEHHE OTYETA U €T0 3aIUTy Ka)KIbIM 00yJarolUMCs B yCTAHOBJICHHBIE CPOKU;

- (hopMupoBaHHe MpernoaBaTesieM PEHTUHIOB KaXI0r0 U3 00YYaIOUIMXCs 10 pe3ybTaTaM BBIIOJI-
HEHUS. M 3allUThl UM OTHAEIbHBIX JIA0OpaTOpPHBIX paboOT M MX IMKIOB (McHoib3yeTcss MomyiabHO-
pENTHHIOBasi CUCTEMA).

OrneHka KayecTBa BBIMOJIHEHHS JIaOOPATOPHBIX PadOT KaXIbIM OO0YyYaroLIUMCS TPOU3BOIUTCS TIpe-
MoJIaBaTeNIeM OT/IENIBHO 3a MOJrOTOBKY K paboTe, €€ BHIIIOJHEHUE U 3aIUTY .

2.3 Memoouueckue yKkazanus 0asa 00y4aouuxca no n0020moeKke K npaKmuiecKum 3aHamuam
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Llenpro MPaKTHUECKUX 3aHSATHU SBISETCS 3aKPEIUICHUE TEOPETHYECKHX 3HAHWH, MONTYyYEHHBIX MPH
W3yYEHUH JUCIUTUIHHBL.

[Tpu moArOTOBKE K MPAaKTHYECKOMY 3aHSTHIO II€JI€CO00Pa3HO BBIMOIHUT CIEAYIOIINE PEKOMEH A~
U

- M3YYUTHh OCHOBHYIO JINTEPATypy; O3HAKOMHTHCS C JIOTOJHHUTEILHON JINTEpaTypol, HOBBIMH ITyO-
JMKAIKSAMU B IEPHOAMYECKUX U3AAHUAK: KypHaJaX, razerax u T.J.;

- IPH HEOOXOMMOCTH 10paboTaTh KOHCIIEKT JIeKIid. [Ipy 3TOM ydecTs pekoMeHaIy mpenoaaBa-
Telst U TpeOoBaHUs yu4eOHOM MPOrpaMMBbl.

[Tpu BBIMOJIHEHNU MPAKTUYECKUX 3aHATHH OCHOBHBIM METOZOM OOYYEHHS SIBISICTCS CaMOCTOSITEIb-
Has paboTa 00ydJaromerocs moJ ynpasjieHueM mpernoaaBatelnis. Ha HUX MOMOMHSAIOTCS TEOPETUYECKHe 3Ha-
HUSI 00yYaroNmMXcs, UX YMEHHE TBOPYECKH MBICIUTH, aHAIN3UPOBATh, 0000IMIaTh W3yUCHHBIH MaTepual,
MIPOBEPSETCS OTHOIICHUE 00yJaromuxcs K Oyayei npodeccuoHanbHOM NesITeTbHOCTH.

OueHka BBIOTHEHHOH pabOTHI OCYHIECTBIISETCS IPENOJaBaTENIeM KOMIUIEKCHO: MO pe3ysbTaTaM
BBITIOJTHEHUS 331aHUI, YCTHOMY COOOIIEHUI0 U 0POPMIICHHIO PabOTHI.

[Toce moaBeneHUST MUTOTOB 3aHATHS OOYYaIOMIMICS 00s3aH YCTPaHWTh HEJIOCTATKH, OTMEUCHHBIC
MIPEero1aBaTesieM MPH OIIEHKE €ro paboThI.

3. MeToauvecKkue yKa3aHus il 00y4al0IMUXCS 10 MOAT0TOBKEe KOHTPOJbLHO padoThl

B xoze BbINONHEHUS] KOHTPOJIBHOM paboThl 00yUaIOIMIACS pelIaeT CIeAyIONINe 3a0a4u:
1. Omnpenpensier cuCTEMHbIE XapaKTEPUCTHKH HEPEKYPCHUBHOIO M PEKYpPCHBHOIO (HIIb-
TPOB;
Omnpenenser anropuTMbl TU(PPoBOH GUIBTpALINN;
N300pakaeT cxeMbl HUPPOBBIX (DUIBTPOB;
OmnpenensieT curHan Ha BbIXozie GUIbTpa;
OmnpenensieT aMITUTYJHO-4YAaCTOTHYIO M (Da304aCTOTHYIO XapaKTEPUCTHKHU (PUIBTPOB.

arwN

[Topsiox BBIOJTHEHUS KOHTPOJIBHOW paOOThl MPUBEACH B METOAMYECKUX MaTepuanax IO €€ BbI-
nosiHeHut0. Kpurepuu olieHKH KOHTPOJIBHON paOOThI MPUBEIEHBI B OIICHOYHBIX MaTepHaliaX TUCIUIUINHBI.

4. MeToauvecKue peKOMeHIAUNH ISl 00y4alIIMXCS 10 CAMOCTOATEIbHOI padoTe

CamocrosTenbHas paboTa 00ydarOIIMXCsl SBISETCA COCTABHOM 4YacThi0 yueOHOH paboThl U MMEeT
LEeNbI0 3aKpEeIVICHHE M yriTyOIeHue MOTy4YeHHBIX 3HAHWH M HAaBBIKOB, TIOMCK W MPHOOpETEHHE HOBBIX 3HA-
HUI, B TOM YHCJIE C UCIIOJIb30BAaHHEM aBTOMATHU3MPOBAHHBIX O0YYaroOIUX KYpPCOB (CHCTEM), a TaKKe BbI-
MOJTHEHHE Y4eOHBIX 33/1aHHM, TIOATOTOBKY K MPEACTOSAIINM 3aHATHSIM, 3a4€TaM M IK3aMECHAM.

CamocrosrenbHas paboTa BO BHEAyAUTOPHOE BpeMs BKIIIOUAET B ceOsl:

- IOBTOPEHUE JICKIIMOHHOTO MaTepuaa,

- MOJITOTOBKH K J1a00paTOpHBIM paboTaM (MPaKTHYECKUM 3aHATHUSM);

- U3yYCHHs YUeOHOU U HAYyYHOU JTUTEPATYPHI;

- peleHus 3aa4, BbIJAHHBIX Ha MIPAKTUYECKUX 3aHATHAX;

- IOJITOTOBKH K TECTHPOBAHMUIO;

- BbIJIeJICHUE HanbOoJee CIOKHBIX U MPOOJIEMHBIX BOIMPOCOB MO M3y4yaeMoil Teme, MOJyYeHHUEe pasb-
SICHEHUI M PEeKOMEHJalnii 110 TaHHBIM BOIIPOCAM C MIPENoaBaTeNsIMu Kadeapsl Ha UX eKeHEEIbHBIX KOH-
CyJbTALIUSAX;

- TIPOBEJICHUE CAMOKOHTPOJSI IyTEM OTBETOB HA BOMPOCHI TEKYIIEro KOHTPOJIS 3HAHHM, PEIICHUS
MPECTABICHHBIX B y4eOHO-METOJMUECKUX MaTepuaiax kadeapsl 3a7ad, TeCTOB, HaMUCaHUs pedepaToB Mo
OT/EIBHBIM BOIIPOCAM M3Y4aeMOM JUCIUTUIHHEL

Ilepen BBINOJIHEHHWEM BHEAYAUTOPHOM CAMOCTOSTEIBHOM pabOTHl MpenojaBaTelb MPOBOAUT HH-
CTPYKTaX (KOHCYJIBTAIMIO) C ONPEACICHNUEM LIEIN 3aJaHusl, €T0 COJepP KaHHs, CPOKOB BBHIITOJIHEHHUS, OCHOB-
HBIX TpeOOBaHUI K pe3yjbTaTtaM pabOThl, KpDUTEPHEB OLIEHKH, ()OPM KOHTPOJSL M MEPEUHsi UCTOYHUKOB U
JUTEpaTypHlI.
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OOBIYHO MTOCTAHOBKY 3aJaul 00y4aeMbIM Ha ITPOBEICHHE CAMOCTOSTEIILHON pabOTHI MPEno/aBaTelb
OCYIIECTBIISIET Ha OJTHOM M3 3aHATHH, TIPEANIECTBYIONIEMY TaHHOMY.
MeToauKy caMoCTOATENFHOM paboThl Bce 00ydaeMble BBHIOUPAIOT HHANBUYAIBHO.
OOyJaronMcst 09HO/3a09HOI/0YHO-3a09HON (hOpM 00ydUEHUs TP OCBOSHUH BOIIPOCOB JIJISI CaMO-
CTOSITEJIBHOTO M3yYeHHMs, MPEACTaBICHHbBIX B moapasaene(nax) 4.1/4.2/4.3 pabodyeii mporpaMmsl, peKo-

MEH/IyeTCsl COOTIOIATh MOCIIeIOBATEILHOCTD X N3YUEHUS, IPEJICTABICHHYIO B Ta0nmumax 1-3.

Tabnuma 1. — YueOHbIl MaTepua 115l CAMOCTOSITEILHOTO U3YUYEHHs 00YUarOIMMKCS OYHON (OPMBI

o0ydeHus
Tembl, pa3e/ibl, BbIHECEHHbIE HA CAMOCTOSITEIbHYIO NOAT0TOBKY, BONPOCHI 1Jis moa- | Yacos
Nt | rOTOBKH K NIPAKTHYECKUM 3aHITHIM BCEro:
72

Monayisb 1 36

1. [TorpemHocTh kBanTOBaHMS. [loHATHE KBaHTA 6
QpoBoro orcyera. MeToAbI OIIEHKH MOTPEITHOCTH KBAHTOBAHHSI.

2. Z-nipeoOpa3oBaHHe CUTHAIOB W CUCTEMHBIX (QyHKUuiA. OmnpenencHue z-mpeoOpa3zoBaHUSL. 6
[IpoctpaHcTBO Z - MOMMHOMOB. AHanuTH4eckas Gopma z-obpaszos. CBoiicTBa z - mpeobpaso-
BaHus1. [Ipumenenne npeobpazoBanus. OOpaTHOE Z - mpeoOpa3oBaHHue.

3. Cesi3p Dypbe-nipeodpazoBanus U Z-peodOpa3oBaHus 6
MOCJIEe0BATEILHOCTEH.

4, CriekTp mepuoaudeckoro curaanga. CrekTp npsiMOyTroiabHOTO UMITYIbca. CIIEKTp CYMMBI 6
TapMOHHYECKUX CUTHAJIOB.

5. [Ipsamoe @ypre-npeodpazoBaHe CUrHANA, aMIUTUTYAHBINA U (a30BbIi criekTpbl. OOpaTHOE 6
®Dypbe npeobpazoBaHue.

6. CuHTe3 GMIBTPOB TI0 3aTaHHBIM XapaKTepUCTHKaM. VccienoBanre mepexoaHoN XapaKTepu- 6
crukd. OTKIMK QUIBTpa HA TAPMOHUYESCKHIA CHTHAI.

Mogyns 2 36
1. OTtoOpaxenne HyJel 1 OIOCOB MU(POBOTO GUIBTPa HA KOMILIEKCHOW Z — TIOCKOCTH. 6
B3anMocBs3b iepenaTogHo# GYHKITNH, pAa3HOCTHOTO YpaBHEHUS, TIEPEXOHON U UMITYJIECHOM
xapakTepucTuk. CBsi3b MeXIy Koddduimentamu, HyJISIMU B TIOJTFOCaMU [T KACKATHOW U

napauieabHol dhopM peanmzanmu L[[D.

2. Jluneitnas ®UX B KUX-punbrpax. CuMMeTpUYHbIE M aHTUCHMMETPHYHBIC UMITYJILCHBIE 6
xapakrepuctuku KMX- ¢puipTpos.

3. Jlunetinas ®UYX B KUX-punprpax. CUMMETpHYHBIE U aHTHCUMMETPHYHBIC UMITYJILCHBIC 6
xapakrepuctukun KUX- ¢unprpoB. Uckaxennss AUX mpu pacuere KUX- ¢punprpoB. OkoH-
vele ¢yHKuu. Cuate3 KUX-punpTp MeromoM dYacToTHOW BBIOOpKH. CoOTIacoBaHHBIN
GUIBTp ¥ ero peanuzanys B IHQPOBO 00IaCTH.

4, Cunre3 KUX-dunsrpa MeTogoM BecoBbIX (OKOHHBIX) GyHKUMI; cunTe3 KUX-duisrpa me- 6
TOJIOM MHHHUMAJILHOTO CPEIHETO KBaJpaTa OLINOKU; NCCIeOBaHNE XapaKTEPUCTUK CUHTE3H-
POBaHHBIX (HUIBTPOB.

5. Merton OunuHeiHOTO MpeoOpa3oBaHus MPH Pa3INIHBIX BHIAX alMPOKCUMANUU QHIBTPOB- 6
MPOTOTHIIOB; CUHTE3 NepeaaToynoi Gpynkuuu L{P mo ananoroBoMy npoTOTUITY METOIOM
OuMHeitHOTO peoOpa30BaHMs; UCCIIEIOBAHUE NIEPEXOAHOM U aMIUINTYJHO-4aCTOTHON Xa-
paKTEepUCTHKH QuibTpa.

6. MeToauueckye OMMOKY ajIropuTMa JUHeHHOH nHTepnonsauud. OmuOKY 1mara KBaHTOBaHMUS. 6
TouHOCTB BRIYUCIIEHUS TPUTOHOMeTpHYeckoi hyHKImH u ObicTponeticTere LICII.

Tabmnuia 2. — YueOHbI MaTepua Ui CaMOCTOSITSILHOTO U3yYEHUST 00YUarOIIUMUCS 3a09HOM (HOPMBI 00Y-

YEHHS
Tembl, pa3ieJibl, BBIHECEHHBIE HA CAMOCTOATEILHYI0 MOATOTOBKY, BOPOCHI 1Uisi mox- | Yacos
Nt | rOTOBKHM K NPAKTHYECKUM 3aHATHAM BCEro:
126
Mogyns 1 62
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1 [IpeoOpa3zoBanue AUCKPETHBIX CHUTHAIOB. JlMckpeTHoe mpeoOpazoBanue dDypne. CepTka
JMCKPETHBIX CUTHANOB. [TorpeniHocTs KBaHTOBaHUs. [IoHATHE KBaHTa

MUQPPOBOTO OTcYeTa. METObI OIICHKH TOTPEITHOCTH KBAHTOBAHHSI.

Z-nipeoOpa3oBaHUE CUTHAJIOB W CUCTeMHBIX (yHKIwmiA. OnpenencHue z-npeodpa3oBaHusl.
ITpocTpaHCTBO Z - MOMTUHOMOB. AHanmuTHdeckas Gopma z-oopazos. CBoiicTBa z - mpeodpaso-
Banwmsl. [IpuMenenne npeobpazoanus. ObpaTHOE Z - TpeoOpa3OBaHME.

Monynsb 2 64

1 Hepexypcusnbsie ungpossie ¢punsTpel. Onpenenenue. PazHoctHoe ypaBHeHHe. YacTOTHBIE 58
xapakrepuctuku. CtpykrypHas cxeMma. Jluneitnas ®UX B KUX-punbrpax. CummeTpudHbIe
¥ aHTUCUMMETPHYHBIC UMITYJIbCHBIE Xapakrepuctuku KUX- ¢bunsTpoB. PexypcuBHEBIE 1T
poBbie ¢uinbTpel. Ompenenenue. PasHocTHoe ypaBHeHHe. YacTOTHBIE XapaKTEpUCTUKH.
YcroitunBocts punbTpoB. CtpyktypHast cxema. Jluneitnas ®@UX B KUX-punprpax. Cum-
METPUYHBIC M aHTHCUMMETPUIHBIC UMITYJIbCHBIE Xapaktepuctuku KM X- ¢miprpoB. Mcka-
xeans AUX npu pacuere KUX- punptpoB. Oxonnbie pynkuuu. Cunres KUX-punstp me-
TOJIOM 4acTOTHOH BbIOOpKH. CorjacoBaHHBI GUIBTP U €ro peanuzanus B nudpoBoii obia-
CTH.

2 | BemomHeHNE KOHTPOIBHON paboTanl 6

Ta6mmma 3. — YaeOHbIi MaTepra I CaMOCTOSATEIHFHOTO H3yUEHUS 00YIArOIIIMICSI OYHO-3a09HON (POPMBI
00yueHms

Tembl, pa3fiesibl, BHIHECEHHbIE HA CAMOCTOSATEILHYI0 MOAT0TOBKY, BONPOCHI 1Jist moa- | Yacos
Ne | rOTOBKHM K MPAKTHYECKHM 3aHITHAM BCEro:
124
Monayns 1 60
1 ITpeobpa3oBanue AMCKPETHBIX CHUTHANIOB. JlMCKpeTHOe mpeobpasoBanne dypne. CBepTka

JUCKPETHBIX CUTHAJIOB. [lorpenHocTh KBaHTOBaHUs. [[OHITHE KBaHTa

UQPPOBOTO OTCYeTa. METOBI OIICHKU MOTPEITHOCTH KBAHTOBAHHSI.

Z-nipeo0Opa3oBaHUE CUTHAJIOB U CUCTeMHBIX GyHKIMA. OmnpenencHue z-nmpeodpa3oBaHusl.
[IpocTpancTBO Z - momuHOMOB. AHanmuTH4Yeckas Gpopma z-oopa3oB. CBoHCTBa Z - Tpeodpazo-
Banwus. [Ipumenenne npeodbpazopanus. ObpaTHoOE Z - TpeoOpa3oBaHHE.

Monynsb 2 64

1 Hepexypcusnbie nudpossie puibTpel. Onpenenenue. PasnoctHoe ypaBHeHue. YacToTHbIC 58
xapaktepuctuku. CtpykrypHas cxema. Jluneitnas ®UX B KUX-dunbrpax. CumMMerpudHbie
¥ aHTUCUMMETPHUYHBIC IMITYJIIbCHBIC XapakTepucTukn KUX- dbuiasTpoB. PekypcuBHbie -
poBbie puibTphL. Onipenenenue. PasnoctHoe ypaBHeHHe. YacTOTHBIE XapaKTEPUCTHKH.
YcroitunocTs punbTpoB. CTpykTypHas cxema. Jlunerinas @YX B KUX-punprpax. Cum-
METPHUYHBIC M aHTHCHMMETPUIHBIC UMITYJIbCHBIE XapakTepuctuku KM X- gumbrpos. Mcka-
xennst AUX npu pacuere KUX- punbtpoB. Oxonnsie pynkiun. Cunres KUX-dunbtp me-
TOJIOM 4acTOTHOH BbIOOpKH. CoriacoBaHHBIN (GUIBTP M €0 peaiau3anus B LU(ppoBoi 0bia-
CTH.

2 | BemongHeHNE KOHTPOIBHONW PabOTHI 6

CamocrosiTenpHas paboTa 00yJaromuXcs HaJl yCBOCHHEM MaTepHaja 1Mo JTUCIHUILIHHE MOXET BbI-
MOJIHATBHCS B MOMEILIEHUH JUIsl camocToaTenbHol padoTsl CK® MTVYCH, nocpencTBoM HCIONIb30BaHUS
anexkTpoHHon 6udmmotexku u DUOC.
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