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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

egbr o0OCBOGHUS MCHUILUIMHBI: HW3YYCHHE COBPEMEHHOM TEOPUU PATHMOTEXHHUYECKUX
CUTHAJIOB M METOJIOB aHajgu3a IMPOXOXKICHHS CHUTHAJIIOB Yepe3 JIMHEHHbIE U HEJIUMHEWUHbIC
pPaIMOTEXHUYECKUE LEMHU KaK OCHOBBI JUIA YCIEIIHOTO HM3YYEHHUs IMOCIEAYIOIIUX NPEAMETOB
PaTMOTEXHUYECKOTO, CXeMOTEXHHUECKOTO M TEXHUKO-KHOSPHETHUECKOTO ITUKIIOB.

3agauu AU CHMILINHbBI

- M3y4YEHUE METOJI0B MATEMATUYECKOTO ONMMCAHUSA IAETEPMUHHPOBAHHBIX CHUTHAJIIOB M HX
XapaKTEPUCTUK, a TaKKE€ METOJIOB aHalIM3a MPOXOXKACHUS JIETEPMUHUPOBAHHBIX CHUTHAJIOB Ye€pe3
JTUHEHHBIE W HEIUHEHHBIC PAaTUOTEXHUYECKHE IEMH B COYCTAHWU C TMOHUMAHUEM (PUINUYECKUX
MPOIIECCOB U SIBJICHUI;

- W3y4YECHUE METOJOB MATEMAaTUYECKOTO OMUCAHMS CIyYalHbIX CHUTHAJIIOB CHUTHAJIOB M HX
XapaKTEPUCTHK, a TAKKE METOJIOB aHAJIN3a MIPOXOXK/ICHHUS CIIy4ailHbIX CUTHAJIOB Yepe3 JIMHEHHbIE U
HEJIMHEHHbIE PAJUOTEXHUYECKHE IIEMM B COYETAHWU C TMOHMMAaHUEM (U3HYECKUX IPOIECCOB H
SIBJICHUIA;

- OCBOCHHE METOJIOB pacyeTa XapaKTEPUCTUK PAIMOTEXHUYECKUX CUTHAJIOB U 1IETEH, a TAKKE
MPUMEHEHUsSI METOJ0B aHaJIM3a MPOXOXKJEHHUS CHUTHAJOB uepe3 JIMHEWHbIE W HEJIMHEHHbIE
PalIMOTEXHUYECKUE LIETH;

- OCBOCHHE METOH0B SKCIEPUMEHTATIBLHOTO HUCCIICA0BAHUS XapaKTePUCTUK
PaTMOTEXHUUECKUX CUTHAJIOB, a TaK)K€ XapaKTEPUCTUK U PEKUMOB PAOOTHI PATUOTEXHUUYECKUX
nenei.

OO0yuenue mno pgucuuiuinHe «PanuoTexHuyeckue LENMM W CUTHANBD) HAIMpaBJICHO Ha
dbopMupoBaHUEe y 00YHAIOIIUXCS CIEAYIOMNX KOMITETEHIINH:

Koa v HaumenoBanue

NuaukaTopsl 10CTHKEHUS

HanmeHoBaHnue noxkasaress

€CTECTBEHHBIX HayK U
MaTEeMaTHKH JJIs PEIICHUS
3a/1a4 MHKEHEPHOU
EeATENLHOCTH

¢buznyeckue u
MaTeMaTHIECKHUE METOIbI
HaKOIUJICHUS, TIepeiaul U
o0paboTku nHpoOpMaIuy;
NOIIK-1.2 [Tpumensier
(buzvecKre 3aK0HbI U
MaTeMaTHYeCKUe METOJIbI JUIs
pereHws 3a1a4
TEOPETUYECKOT O U
MPUKIIAHOTO XapaKTepa;
NOIIK-1.3 Ucnonb3yet
3HaHUS €CTECTBEHHBIX HAYK H
MaTEeMaTHKH TP pEeIIeHUH
MPAKTHYECKHX 3a/1a4.

KOMITETeHI[H i KOMIIEeTeHI[ MU OLlCHUBAHUA
OIIK-1. Cnocoben HNOIIK-1.1 Ilounmaet 3HaTh:
HCIIOIL30BATh ITOJI0KEHHS, (dbyHIaMeHTaTbHbIE 3aKOHBI - CTATUCTUYECKHE
3aKOHBI 1 METOAbI HpI/IpO)II)I; OCHOBHBIC XapaKTCpI/ICTI/IKI/I

Y3KOIIOJIOCHBIX CIIy4aiHBIX
IIPOLIECCOB;

- METO/BI pacyera
CTaTUCTUYECKHUX
XapaKTEPUCTHK CIIy4alHbIX
IIPOLIECCOB HA BBIXOJIE
JINHEHHOU 1LIeMH,

- OCHOBHBIE XapaKTEPUCTUKHU
JUCKPETHBIX CUTHAJIOB U

U (POBBIX PUIBTPOB;

- METO/BI pacyera
XapaKTEPUCTUK
JETEPMUHUPOBAHHBIX
CUTHAJIOB IIPU TPOXO0KICHUH
4yepe3 HEIMHEMHBIE LIETIH;

- METOJBI pacyeTa
IIPOXOXKICHUS
JETCPMUHUPOBAHHBIX
CUTHAJIOB Yepe3 JIMHEHHBIC
ey,




- MaTeMaTHYECKHE MOACIIH
JIETEPMUHUPOBAHHBIX
CHTHAJIOB U X
XapaKTePUCTUKH.

YMeThb:

- BBIOMpaTh ¥ PABUIHHO
HCIIOJIF30BaTh METOIbI
pelIeHus 3a/1a4 onpeaeeHus
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CHTHAJIOB IIOCJIE
MPOXOKJICHUS Yepe3
JIMHEHHBIC 1ICTIN;

- IpUBJIEKaTh
COOTBETCTBYIOIIUI
MaTeMaTUYeCKUi arnmnapar JJist
pEeLICHHS TPUKJIAIHBIX 3a]1a4
OnpeeIeHUs XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX;
Baagern:

- HaBBIKaMU pPELICHUs 3a]1a4,
CBSI3aHHBIMU C PaCYeTOM
OCHOBHBIX XapaKTEPUCTHUK
AQHAJIOTOBBIX U ITU(POBBIX
CUTHAJIOB M IIeTIel B UX
MoJjieien

OIIK-2 cnocoben
CaMOCTOSITENILHO TPOBOJIUTh
IKCTIEpUMEHTAIbHEIC
UCCIIEIOBaHUS U
UCTIOJIb30BaTh OCHOBHEIC
npruemMbl 00pabOTKU U
NPECTaBICHUS TIOTYYSHHBIX
JTAHHBIX

NOIIK-2.1. [Tpumensier
OCHOBHBIE METOJIbI M CPE/ICTBA
MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX
HCCIICIOBAHNH,

NOIIK-2.2. Beibupaet

3¢ (HEeKTUBHYIO METOJIUKY
AKCIIEPUMEHTAIBHBIX
HCCIICIOBAHNH,

NOIIK-2.3. IIpoBoaut
IKCIIEPUMEHTAIILHBIC
HCCIIeIOBaHus, 00padaThIBaeT
Y TIPEJICTABIISIET TTOJTyICHHBIC
JIaHHEIE.

3HaTh:

- METOJIbI IPAKTUYECKOTO
OIpeeIeHUs OCHOBHBIX
CTaTUCTHUYECKUX
XapaKTEPUCTUK CIy4alHbIX
IIPOLIECCOB.

Ymers:

- IPOBOJUTH
JKCIIEPUMEHTAIIbHBIE
UCCIJIEIOBaHMS IPOXOXKICHUS
J€TePMUHUPOBAHHBIX
CUTHAJIOB Y€pe3 HEJIMHENHBIE
LETIH;

- IPOBOJUTH
SKCIIEPUMEHTAIIbHBIE
UCCIJIEIOBaHMS IPOXOXKICHUS
J€TePMUHUPOBAHHBIX
CUTHAJIOB Yepe3 JTMHEHHBIC
LETIH;

- IPOBOJUTH
JKCIIEPUMEHTAIIBHOE
HCCIJIEIOBAHKE CIIEKTPAJIbHBIX
1 KOPPEJALMOHHBIX
XapaKTEPUCTUK CIIyYalHbIX
IIPOLIECCOB;




- aHAJIM3MPOBATh U3MEHEHHE
XapaKTEPUCTUK CITyYalHBIX
MPOIIECCOB MPH MPOXOKIACHUH
yepes JIMHEHHbIE LenH;

- IPOBOJIUTH AHAIIN3
CHEKTPAJIbHBIX XapaKTEPUCTUK
JETePMHUHUPOBAHHBIX
CUTHAJIOB.

Baagernb

- HaBbIKAMHU IIPOBEICHUS
HKCHEPUMEHTAIBHBIX
UCCIIEIOBAaHUM XapaKTepUCTUK
AHAJIOTOBBIX M HU(POBBIX
CUTHAJIOB U LieneH u ux
MOJeJIeH

2 MecTO TUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JucuunnuHa OTHOCUTCS K oOs3arenbHoM uvactu Onmoka bl «ductumiauabl (MOZYIH)».

JlucuuninHa HemoCpeICTBEHHO CBsI3aHa CO CIECAYIOIUMU JUCHUILTHHAMU U nipakTukamu OOIT:

['enepupoBanue u GOPMUPOBAHNE UMITYJIHCOB;

MeToan! ¥ CpeaIcTBa U3MEPEHU;

OCHOBBI KOMIIBIOTEPHOI'O IPOEKTUPOBAHUS U MOJIETIMPOBAHUS PAIHO3IEKTPOHHBIX CPEACTB;

[Tpuem u 0O6paboTKa CUTHAIIOB;

[TpousBoacTBEHHAs MpaKTHUKa (IPOEKTHO-TEXHOJOTHYECKast);

Paguomarepuaibl 1 paiiOKOMIIOHEHTHI;

PagnorexHuyeckne CUCTEMBI;

Pagnodusuka;

CATIP paarosneKTpOHHBIX CPENCTB;

VYerpoiictea CBY 1 aHTeHHBI;

VYyeOHast mpakTHKa (03HAKOMUTEIbHAS);

DNeKTpoAUHAMHKA U paCIIPOCTPaHEHUE PaJOBOJIH;

DNEKTPOTEXHUKA.



OO6mast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHHIX enuHuIbI (108 gacoB).

3 CTpyKTypa M coiep:KaHue AUCHUTTUHbI

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTD

Ne Bux yuebHoii paoTbr KoauuecrBo | CemecTpsl
n/n 4acoB 4
1 | AyauTopHble 3aHSATHA 54 54
B Tom uncine:
1.1 | Jlexkuun 36 36
1.2 | CemuHapckue/mpakTUYECKUE 3aHATUS
1.3 | JlaGopatopHble 3aHATHUS 18 18
2 | CamocTosiTeibHas1 padoTa 54 54
B Tom uncne:
2.1 | IlogroroBka k 1a00paToOpHBIM paboTam 9 9
2.2 | Pabora ¢ KOHCIIEKTOM JIEKIIAI 9 9
2.3 | BemmonneHnue pacueTHO-TpaguuecKux padoT 18 18
2.4 | IlogroroBka K 3K3aMeHY 18 18
3 | [Ipome:xxyTOUHasI aTTECTAIUSA
3auet/aud.3a4er/IK3aMeH JK3aMeH
Hroro 108 108

3.2 TemaTuyecKuii MJIaH U3yYeHUS TUCIUTLTHHbBI

TpynoemMkocTh, 4yac
AyautopHasi padora E
S o L = <2
Q 8 S <
Ne Pa3aeJibl/TeMbl o - = g x| Ew | & E q:a s
Q
n/n AU CIUTIJINHBI ® = 2, ©El ¢ = S| 5 S
=] & S EE =2 = O (=]
) = I [aF & = o
= =z S| ©oF X =)
= 3 9 Q© 8 o =
0o o < == =
O E = = O
Pazgen 1. OcHoBBI TEOpPUU
1 5 P 28 6 0 4 0 8
AeTEePMUHUPOBAHHBIX CUTHAJIOB
11 Tema 1. MaTeMaTU4eCKHE MOIETH 1 5 2
"~ | IeTepMHUHUPOBAHHBIX CUTHAJIOB.
12 Tema 2. CiekTpanpHbIi aHAINU3 1 2
" | IEpUOIUYECKUX CUTHAJIOB.
Tema 3. CnektpanbHoe
1.3 | mpexcTaBiIcHE HETTEPHOTUICCKIX 2 2 2
CUTHAJIOB.
1.4 | Tema 4. MoaynupoBaHHBIE CUTHAIIBI 2 2
Pa3znen 2. AHanu3 npoxoxaeHust
€TePMUHUPOBAHHBIX CUTHAJIOB
2 | ACTCPMHNHD 24 4 0 2 0 10
yepe3 JIMHelHbIe PaJHOTeXHUYeCKHe
nenu
Tema 1. CnexTpanbHbIid METOT
2.1 | IpoXOXXIeHUS JeTePMUHUPOBAHHBIX 2 1 )
CUTHAJIOB Yepe3 JIMHEHHBIC LIETIH.




29 Tema 2. MeToa HU3KOYaCTOTHBIX
SKBUBAJICHTOB

Pa3znen 3. IIpeoGpasoBanue cCUrHAJIOB
3 | B HeIMHEHHBLIX M MAPAMETPHYECKUX 28 6 0 4 0 12
Hemnsix

Tema 1. Bo3aeiictBue
3.1 | rapMOHHUYECKOTO CUTHAJIA Ha 2 2 4
HEJIMHEHHBIN JIEMEHT

32 Tema 2. HenuHeitHOe pe30HAHCHOE

" | ycuneHnue. Y MHOKEHHE YaCTOTHI.
Tewma 3. [letextupoBanue AM
CUTHAJIOB.

Pasnen 4. Xapaktepuctuku
CJIY4aiiHbIX MIPOIECCOB

41 Tema 1. CityyaitHble IPOLECCHI U UX
XapaKTePUCTHKHU

Tema 2. Koppensauronnasi 1 B3auMHO
KOppeJsiroHHast QyHKITUU

Tewma 3. CnexkTpanbHasi INIOTHOCTh
4.3 | momHOCcTH (CIIM) cinyvaifHOTO 4 1 4
mpoiecca

Paznen 5. Anaau3 npoxosxkaeHust
5 | cayuaiiHBIX mpoleccoB yepe3 32 10 0 4 0 12
JIMHEHbIE LeNu.

Tema 1. Meroasl ananuza
5.1 | IpOXOXKIEHHS CITydaifHBIX MTPOIECCOB 6 2 6
yepe3 JIMHEMHbIE Lenn

Tewma 2. Bo3aeiicTBue y3K0moia0CHOTO
5 o | HOPMalbHOTO cn)jqaﬁHoro npoiiecca
Ha KBaJ[PATHYHBINA JETCKTOP
orubaroIeH.

3.3

32 10 0 4 0 12

4.2

Hroro | 108 36 0 18 0 54

3.3 Coaepxanue TUCHUNINHBI

Pa3nes 1. OcHOBBI TeOpHHU AeTEPMUHHPOBAHHBIX CHTHAJIOB

Tema 1. MaremaTnueckue MOJENN JETEPMUHUPOBAHHBIX CUTHAJIOB.

Knaccugukamus curnanoB. IlpuHIUn AMHAMHYECKOTO TPEACTABICHUS  CUTHAJIOB.
DJIeMEHTapHbIe CUTHAJBL. ['eOMeTpruUeCcKrue METOIbI B TEOPUM CUTHAJIOB. JIMHEHHOE MPOCTPaHCTBO
curHanoB. [lonsitTue koopauHatHoro Oasuca. Hopma, sHepruss M MeTpHKa CHTHAJIOB B
HOPMHUPOBAHHOM JIMHEHHOM MpocTpaHcTBe. CKaIsipHOE MPOU3BEAECHNE CUTHAIOB. OPTOrOHaJbHbIE
CUTHaJIbI U 00001IeHHbIe psbl Dyphe.

Tewma 2. CnekTpanbHbIi aHAIN3 EPUOANYECKUX CUTHAJIOB.

CriexTpanbHBI  aHaNM3  NEPUOAMYECKMX  cuUrHajoB. Psg  @ypee B Oasuce
TpuroHoMmerpuueckux ¢ynkuuii. Kommnekcnas ¢opma psaa @ypee. Pacyer aMInTy rapMOHUK.
CrnexrpanbHas quarpamma. Pacripenenenue MOITHOCTH IEPUOIUYECKOTO CUTHAJIA IO CIIEKTPY.

Tema 3. CniekTpalibHOE MPEICTABICHNE HENEPUOANUECKUX CUTHAJIOB.

CrnekTpanbHasl IJIOTHOCTh U €€ cBolcTBa. CHekTpallbHas IUIOTHOCTh HEMHTETPUPYEMBIX
curHanoB. O6oOmeHHas Qgopmymna Penes. DHepreTnyeckuii CHEKTp, €ro CBOMCTBA. B3aumHbIH
OHEPIreTUYECKUM CIIEKTP.



Tema 4. MoaynupoBaHHBIE CUTHAJIBI

Bunpl Moxpynsumu curHanoB. CUTHAJIBI C aMIUDIMTYIHOH wMoxayisinued (AM) u ux
xapakTtepucTuku. CurHaibl ¢ yriioBod mopxyssinueit. dazoBas monynsuus (OPM) m yacToTHas
moayssinus (UM). JleBuariys 4acTOThl M MHIEKC YTII0BOW MOAYISAIIMU. CIIEKTPBI CUTHAJIOB C YTIIOBOM
moaysinuen. Ilpaktuyeckas mupuHa crnektpa. [loHsSTHE O CIOXXHOMOIYJIMPOBAHHBIX CUTHAJIAX.
Da30MaHUIMYJUPOBAHHBIE CUTHAJIBI M MMIYJbChl C JIMHEMHOW YaCTOTHOM MOIYJISIUEH, HX
XapaKTEPUCTUKU. Y3KOMOJOCHbIe curHaibl. [loHsTue y3komosiocHoro curHana. ®dusnyeckas
orubarommass M KOMIUIEKCHas orubaromas. AHadIuTAYeCKuid curHai. CHeKTp aHaJIUTHYECKOTO
CHUTHAJIa ¥ KOMILJICKCHOM Oru0aroIei.

Pa3znesn 2. AHaaM3 NpPOXOKAeHUS] JAeTEPMHUHHPOBAHHBIX CUTHAJIOB 4Yepe3 JHMHEHHbIE
PaIMOTEeXHHYECKHE LeNH

Tema 1. CnexTpaibHbIM METOI TPOXOKACHUS JETEPMUHUPOBAHHBIX CUTHAJIOB YEPE3
JIMHEHHEIE LIENU

CyTp cHekTpaibHOro Merofa. AHalMU3 MPOXOXKICHHUS aMIUIUTYIHO-MOAYJIMPOBAHHBIX U
Y4aCTOTHO-MOJYJIMPOBAHHBIX CHUTHAJIOB uepe3 W30MpaTesibHble LeNU. YCIOBUS HEHCKAKEHHOIO
IIPOXOXKJICHHUSI MOJYJIMPOBAaHHBIX CHTHAJIOB. DB3aMMOCBSI3b pa3iM4HBIX METONOB aHaIU3a
IIPOXOXACHUS JIE€TEPMUHUPOBAHHBIX CUTHAJIOB 4Yepe3 JIMHEHHBbIE ILENH, HUX CpaBHUTEIIbHAS
XapaKTEPUCTHUKA.

Tema 2. Meron HU3KOYaCTOTHBIX YKBUBAJICHTOB

AHanu3 TPOXOXKACHMSI  paJUOCUTHAIIOB  4epe3  M30MpaTesibHble LENH  METOAO0M
HU3KOYaCTOTHBIX SKBUBAJICHTOB. AHAJIN3 MOIKJIIOYEHUS FApMOHNYECKOT0 CUTHANA K U30MpaTesbHON
uenu. AHanus Bo3zaelicteusa BY nMmiyiibcoB Ha n3buparenbHble LEu. AHAINU3 BO3JEHCTBUS CKauKa
(a3pl rapMOHUYECKOT0 KOJIeOaHHsI HA Pe30HAHCHYIO LETlb.

Pa3nes 3. OcHOBBI TeOpHHU AeTEPMUHHPOBAHHBIX CHTHAJIOB

Tewma 1. Bo3aeiicTBue rapMOHHYECKOrO CUTHAJIA HA HEIMHEWHBIN DJIIEMEHT

[Tonstne HenuHeWHOW Oe3bIHEPIIMOHHON cucTeMbl. CHEKTpalbHBIM cOCTaB TOKa MpU
BO3/ICHICTBMM rapMOHUYECKOTO HAIPSKEHUS HAa HETMHENHBINH O€3bIHEPIIMOHHBIN IBYXITOIIOCHHUK.

Tema 2. HenmHeltHOE pE30HAHCHOE YCWIIEHNE. Y MHOXKEHHE YaCTOTHI.

[TpunuMn paboThl HEMUHEITHOTO pe3oHaHCHOTro yeunuTens. KonebaTenbHas XxapakTepuCcTHKA.
Beibop pexxuma paboOThl PE30HAHCHOTO YCHIMTENS Npu ycuiaeHMn AM curhana. YMHOXEHUE
yacToThl. Bb10op pexxuma paboThl.

Tema 3. JlerextupoBanne AM curHanos.

[Ipunnun nerektupoBanuss AM curHanoB. KosutekTopHbll getektop AM  curHamos.
Koadduuuent nerekrupoBanus. JleTekTopHas xapakrepuctuka. Jlnoanslii nerektrop AM cUrHasioB.
Koadouuuent nperektupoBanus.  JlerekropHas XapakTepucTuka. BxoaHoe compoTuBiieHue
JUOJHOTO JeTekTopa. VckakeHHs, BO3ZHUKAIOIIME IPHU HENpPaBUIBHOM BBIOOpE MapaMeTpoB
Harpy3Ku JUOJIHOTO JETEKTOPA.

Pasznen 4. XapakTepucTHKH CJIyYaHHBIX IIPOLIECCOB

Tema 1. CityqaiiHble IPOIIECCHI M UX XapaKTEPUCTUKH

Metoapl OomucaHWsl CIAy4allHbIX MPOLECCOB. MHOroMepHasi IUIOTHOCTh BEpPOATHOCTH.
MowmeHnTHbIE (GYHKIMU cilydaifHOro mnpouecca. CTaluoHapHble M 3ProJuMveckue CiydaiHble
npouecchl. MeToapl onpeeneHtsl IOTHOCTH BEPOATHOCTH NMPU HEIMHEWHBIX MPeoOpa3oBaHMSIX
CIIy4alHBIX  IIpoLlecCOB. MeTonbl  JKCIEPUMEHTAIBHOTO  ONPEAEIEHUS  CTaTUCTHYECKHUX
XapaKTEPUCTHK IPTOJUUYECKUX CIyYalHBIX MTPOLIECCOB.

Tema 2. KoppemnsiiimoHHast 1 B3aUMHO KOPpETSIMOHHAast (yHKITH

Koppensmronnas (aBTOKOppesiinoHHas) PyHKIUs CIIy4ailHOTO Tporiecca, €€ CBOWCTBA U
¢usnueckuit cmbicin. Bpems (MHTepBas) KOpPPESIHMHM CTAIMOHAPHOTO CIy4YalHOTO mpoliecca.
B3aumnas xoppensunoHHast pyHKIMS CIy4YailHBIX MPOLIECCOB.

Tema 3. CnextpanbHas ioTHocTh MomHocTd (CIIM) cinyuaiiHoro npoiecca
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CrnexrpanbHas mioTHOCTh MotTHOCTH (CIIM) ciydalinbix curHasoB u €€ cBoicTBa. Teopema
Bunepa-Xununna. OddekTuBHas mupuHa crnekrpa. [lonstue Oemoro mymMa W IIyma C
OTPAHUYEHHBIM CIIEKTPOM.

Pa3jien 5. AHaiu3 npoxoxkaeHus Cay4aiiHbIX MPOLEcCOB Yepe3 JHHelHbIe HeMu.

Tema 1. Meroasl aHanu3a NpOX0XKACHUS CIIy4ailHbIX IIPOLIECCOB YEPE3 JIMHENHBIE LN

CrexTpaibHbIA METO]T aHAJIM3a TPOXOXKICHUSI CITyYalHBIX MPOIECCOB Yepe3 JINHEUHBIE LIETIH.
KoppensauroHHbI METO/ aHajau3a MPOXOXKIAECHHUS CIy4ailHbIX IPOLIECCOB 4YEpe3 JMHEWUHBIE IENU.
BozneiictBue Oenmoro mryma Ha JUHEWHYIO II€Nb. OKBHBAJCHTHAs IIIyMOBash IOJOCA IICTIH.
CoOctBennpli mym RC-mienu. BoszmelicTBre KOPPEIMPOBAHHOTO IIIyMa Ha JIMHEHHYIO IICTIb.
[TnotHOCTh BepositTHOcTH CII Ha BX0/1€ NMHEWHOH LIETIH.

Tema 2. Bo3aelicTBue y3K0MOJIOCHOTO HOPMAJIBHOTO CIYYaitHOTO Mpolecca Ha
KBaJPAaTUYHBIN IETEKTOP OTUOAIOIIECH.

Breruncnenne KOppensSUOHHON (QYHKIMHM TpPH  I[OJMHOMHAIBHOM IpeoOpa3oBaHHUU
ciy4yalHbIX mporeccoB. CTaTUCTUUECKHE XAPAKTEPUCTUKH CUTHAJIA HA BBIXOJE KBaIPaTUYHOTO
JIeTEeKTOpa.

3.4 TemaTnka cCeMUHAPCKUX/MIPAKTUYECKHX U JIA0OPATOPHBIX 3aHATHIH

3.4.1 CemuHapCcKue/TIPAKTHYECKHUE 3aHATHS
He npenycmotpensl.
3.4.1 JlabopaTopHble 3aHITHS

JIaGoparopHoe 3aHsATHE 1. MaremaTnyecKre MOICIH JETEPMUHHPOBAHHBIX CHTHAJIOB.

JlabopaTopHoe 3ansTHe 2. CriekTpaibHOE MPeICTaBIeHHE HEMEPUOANYECKUX CUTHAIIOB.

JIaGoparopHoe 3aHsATHE 3. AHAJIN3 IPOXOXKICHNS JETEPMUHUPOBAHHBIX CUTHAJIOB Yepes
JIMHENHBIE PaIUOTEXHUYECKHE LIECTIH.

JIaGopatopHoe 3aHsATHE 4. Bo3zeiicTBHe rapMOHHYECKOrO CUIHAJIA Ha HEJTMHEHHBIH 2JIEMEHT

JlabopaTtopHoe 3ansrtue 5. [IpeoOpa3zoBanre CUTHAIOB B HEIMHEWHBIX U MApPaMETPUUECKUX

LEMAX.

JlabopaTtopHoe 3ansTre 6. CiyJaifHble MPOLECCHl U X XapaKTEPUCTUKH

JIaboparopHoe 3aHsTHE 7. CriektpasibHas mioTHocTh MomHocTH (CIIM) ciydaiiHoro mporecca

JIaGoparopHoe 3aHsATHE 8. MeTo/1bI aHAHM3a IPOXOXKIACHHUS CIIyYailHbIX TIPOLIECCOB Yepes3
JIMHEWHBIE LIETH.

JIaboparopHoe 3aHsaTHE 9. Bo3eiicTBre Y3KOMOIOCHOTO HOPMAIBLHOTO CIIy9aifHOTO MpoIecca Ha
KBaJIpaTHYHBIN IETEKTOP OrHOaroIIeH.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)

He npenycMoTpeHsl.

4 Y4yeOHO-MeTOAUYeCKOEe U HH(POPMALIMOHHOE o0ecrieueHne
4.1 HopmatusHblie 1o0KyMeHTbI 1 'OCTsb1

1. TOCT 16465-70 Curnansl paIuOTEXHUYECKUE H3MEPUTEIbHBIC. TEpMHUHBI U OTIPEICICHHS
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2. TOCT 7.32-2017. MexrocynapcTBeHHbId craHaapr. CucremMa CTaHAApTOB 110
uHpopManuy, OUOIMOTEUHOMY M H3JAaTeIbCKOMY Jeiy. OT4eT O HayyHO-HCCIeI0BaTeIbCKON
pabote. CTpykTypa U nmpaBuia ohopMiacHuUs"

4.2 OcHoBHasi TUTepaTypa

1. Hedenos, B. . PaamorexHuyeckue menu M CUTHAIBI : yuyeOHWK 111 By3oB / B. .
Hedenos, A. C. Curos ; nox penakuueii B. 1. Hepenoa. — Mocksa : M3natensctBo FOpaidt, 2025.
— 319 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-19219-3. — Tekcr : 37IeKTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561145.

2. CunenvaukoB .M. PaaworexHuyeckue IIeMM W CUTHaIBI : ydeOHOe mocobue /
CunensaukoB ['M.. — HoBocubupck : CuOupckuii rocyaapcTBEHHBIH  YHHBEPCHUTET
TenekoMMyHUKauud u uHpopmatuku, 2022. — 110 ¢. — Teker : anekrponssiit // Ludposoii
obpazoBatenbHbiid pecype IPR SMART : [caitr]. — URL: https://www.iprbookshop.ru/149543.html.

3. Bep6a, B. C. OcHOBBI TeopuH paaroIOKalMOHHBIX crcTeM U Komiuiekcos / B. C. Bepo0a,
b. I'. Tarapckuii. — Mocksa : Texaocdepa, 2024. — 312 ¢c. — ISBN 978-5-94836-695-1. — Tekcr
: anexktpoHHbd // Ludposoii obpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/145872.html.

4.3 lonoTHUTEIbHAS JTUTEPATypa

1. bepukamBwmiu, B. [II. PagunorexHnyeckne cUCTEMbI: OCHOBBI TEOPUU : YUCOHUK ISl BY30B
/ B. . bepukamBuiau. — 2-¢ u3f., ucnp. u gon. — Mocksa : M3garensctBo HOpaiit, 2025. — 105
c. — (Briciee o6pazoBanme). — ISBN 978-5-534-09917-1. — TekceT : 37CKTpPOHHBIA //
Oo6pasoBatenpHas mwarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563722.

2. Pe3pan 1.M. Pagnorexanyeckue cucteMsl : mpaktukyM / Pessan U.U., aiirapaesa T.H..
— HoBocubupck : CuOupckuil TOCYJapCTBEHHBI YHUBEPCUTET TEJIEKOMMYHHUKALUN U
uHpopmaruku, 2023. — 41 c. — Texkcrt : anexTponHsii // Llupposoii o6pazoBarensHbIi pecype [IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/149542.html.

3. Komernes, B. U. Paquorexandeckne cucremsl : yaeOHoe mocobue / B. U. Komenes. —
Mocksa : KYPC, 2024. — 168 c. — ISBN 978-5-907352-97-1. — TekcT : 3JIeKTpOHHBIH //
[TuppoBoit  oOpasoBarensHblii  pecypc  [PR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/144885.html.

4.4 JnekTpoHHBIE 00pa30oBaTeIbHbIE PECyPChI
He npenycMmoTrpeHsl.

4.5 JInueH3n0HHOoe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe
olecreyeHue

1. Microsoft-Office;
2. Microsoft-Windows.

4.6 CoBpeMeHHbIE IPO(ecCHOHATbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBI

1. EauHoe oKHO JocTyma K 00pa3oBaTebHBIM pecypcaMm DenepalibHbIN MopTal
http://window.edu.ru
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2. KommbrotepHble HH(POPMAMOHHO-TIPAaBOBBIE cucTeMbl «KOHCYIIbTaHT»
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. Hayunas snextponHas 6ubiaunoreka http://www.elibrary.ru

4. Poccuiickas rocyaapcTBeHHas ouommoreka http:// www.rsl.ru

5. OBC «YHuBepcureTckas 6nbdarorexa onnaita» https://biblioclub.ru/index.php

5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

1. KoMmmnbroTepHBbIii K1acc ¢ MpeayCTaHOBIEHHBIM IPOrPaMMHBIM 00ECIICUeHUEM, YKa3aHHBIM
B 1. 4.5, MynpTUMEIUITHOE 000pyHOBaHKE (TIPOEKTOP, IEPCOHANBHBIN KOMIIBIOTEP MPETIOAABATEIS)

2. Ayaurtopust JUIsl JIGKIIMOHHBIX, MpakThyeckux 3aHsATuil. OOopyaoBaHuEe U amnmaparypa:
ayJIMTOpHAs JOCKa, BO3MOKHOCTb MCIIOJIb30BaHUS MYJIbTUMEUITHOTO KOMILIEKCA.

3. Cneunanu3upoBaHHas ayIMTOPUs AJis IPOBEIEHUS J1abopaTopHbIX padoT. ObopyaoBaHue
U ammapaTtypa: ocIuiorpadbl, KOMIUIGKT THIIOBOTO J1abopaTtopHOro oOopymoBaHus "OCHOBBI
anekTpoHuku"; O31-C-P (cTrennoBoe ucnonHeHue, pyyHas Bepcus).

6 MeToauyeckue peKOMeHIAIUN

6.1 MeTonnuyeckue peKOMEHIAIUM /IS MIPENoAaBaTeis M0 OPraHu3anuu
00y4eHust

Ha nepBoM 3aHATHH IO AUCLUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYAEHTOB C MOPSAIKOM €€
U3y4eHHUs (TeMaMu Kypca, popmMaMu 3aHATHI, TEKYILIETO U IPOMEKYTOUHOTO KOHTPOJISI), PACKPHITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAyK, €€ NPAaKTUYECKOE 3HAYEHHE, JOBECTU O CTYACHTOB
TpeOoBaHus K (popMe OTUETHOCTM U NPUMEHEHHUs BHUAOB KOHTpoJs. Bwlmatrorcs 3amanHus ams
HOJTOTOBKH K J1a00paTOPHBIM 3aHATHUSIM.

[Ipu noarotroBke K 1a00paTOPHBIM pabOTaM 110 MEPEUHIO 0OBSBICHHBIX TEM IIPETOAABATEIIO
HE00X0/IMMO YTOYHHTH IJIaH UX MPOBEJEHHs, MPOIyMaTh (GOPMYIUPOBKU U COAEPIKaHUE yUEOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CYXAEHHE, 03HAKOMHUTHCS C IEPEUHEM TEMATUYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNMTEIBHOM CJIOBE PACKPBITh MPAKTHUUYECKYIO 3HAYMMOCTb TEMbI
paboThI, ONIPEAETUTh MOPAJOK €€ IPOBEICHUS, BPEMs Ha 00CYXk/IeHHE KaKJJ0ro yueOHOro BOIpoca.
[Tpumensst GpOHTANIBHBIN ONPOC JaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYA€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHATHUH.

B 3akmounTensHON yacTu paboThl CleIyeT MOABECTH €€ UTOTU: J1aTh OLEHKY BBICTYIUICHUH
KaXKI0Tr0 CTyJIeHTa U yueOHOU IpyNIibl B 1IeJIOM. PacKpbITh 10JI0KUTETbHbBIE CTOPOHBI U HEAOCTATKU
npoBeieHHON JabopaTopHOi paboThl. OTBETUTH HAa BONPOCHI CTYAEHTOB. Bblare 3amaHus ais
CaMOCTOSITENIbHONW Pa0OTHI IO MOJrOTOBKE K CIEAYIOLIEMY 3aHATHIO.

6.2 MeToanueckue yKazaHus JJisi 00y4aromuXcsl 0 OCBOEHUIO TUCIUNJIMHBI

CaMocTosiTenbHast paboTa CTYJACHTOB HAIpaBlieHa Ha PEIICHUE CISAYIOMNX 3a1ayu:

CamocrosiTennpHasi paboTa SBISIETCS OJHMM W3 BHUAOB YyueOHBIX 3aHsaTui. Llens
CaMOCTOSITENIbHON pa0bOThl — MPAKTUYECKOE CaMOCTOSTENHHOE IMOJyYeHHUE CTYJIECHTAaMH HaBBIKOB,
paccMaTpUBaEMbIX B MPOLIECCE U3YUYEHUS JUCHUTUIAHBI.

AyautopHasi caMOCTOsITeIbHAs padoTa MO TUCIUIUIMHE BHITIOTHSIETCS Ha YI€OHBIX 3aHATUSIX
O] HEMTOCPEACTBEHHBIM PYKOBOICTBOM IPEMOIaBATENS U MO €r0 3aJaHHUIO.

BreayautopHass camocTosiTeNbHass padoTa BBIIOJNHACTCS CTYACHTOM [0 3aJIaHUIO0
npernoaaBaress, Ho 6e3 ero HermocpPeACTBEHHOTO Y4acTusl.
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3aoauu camocmoamenvHoil padbomul cmyoOeHma.

- Pa3BUTHE HABBIKOB CAMOCTOSITEIILHON y4eOHOW pabOThI;

- OCBOCHHUC COACPKaHNA AUCIIUIIIINHBI;

- yIiIyOJIeHHE COJIEPYKAHUSI U OCO3HAHWE OCHOBHBIX TIOHSATHH JUCIUTUIAHBL,

- UCTIOJIb30BaHUE MaTepHasa, COOPaHHOTO U TIOJYYEHHOTO B X0J1€ CAMOCTOSTEIbHBIX 3aHITUN
Ut 9P PEKTUBHOM IMOATOTOBKH K 9K3aMEHY.

Buowvt éneayoumopnoii camocmosamenvnou pabomol:

- CaMOCTOSITEIbHOE U3YUYEHUE OTJENIbHBIX TEM AUCLUIIINHBL;

- BBINIOJIHEHUE pacyeTHO-TpapuiecKux pador;

- MOJITOTOBKA K JTa0OPaTOPHBIM 3aHATHUSM;

- oopmIileHHE OTYETOB IO BHIIOJHEHHBIM JTAOOPATOPHBIM paboTaM U IMOATOTOBKA K HX
3alluTe;

- IOATOTOBKA K MPOMEXKYTOYHOM aTTECTAIIHU.

J1J1s BBITIOTHEHHMSI JTF0O0TO BUIA CAMOCTOSTEIILHON paboThl HEOOXOAMMO TIPOHTH CIICTyIOIIHE
STarbl:

- OIIPEJIEICHNE LIEJIU CAMOCTOSATENbHON pabOTHI;

- KOHKpeTHU3allus MO3HABATEeIbLHOM 3a7auu;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENTLHOU padoTe;

- BBIOOD aJIeKBaTHOTO criocoba AeiCTBUS, BEIYIIETO K PEIICHUIO 33/1a4U;

- IUTAaHUPOBAaHKE PAaOOTHI (CAaMOCTOSATEIBHON UITH C TOMOLIBIO IIPENOIaBaTEINs) HaJl 3a/JaHUEM;

- OCYIIECTBIIEHHE B TPOIECCE BBIMOIHEHHUS] CAMOCTOSITEILHOM pPabOTHI CaMOKOHTPOIIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- pedekcus;

- Ipe3eHTaIMs padOThI.

7/ MoH] OLIEHOYHBIX CPEACTB

B mpormecce 0OydeHus: HCIONB3YIOTCS CIEIYIONINE OIEHOYHBIE (POPMBI CaMOCTOSITEITHHOM
paboTHI CTYIGHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJS yCIIEBAEMOCTH M IPOMEKYTOUHBIX
aTTeCcTaluu:

- 3aIUTa J1ab0opaTOPHBIX padoT;

- BBIIMOJIHEHUE U 3alIUTa pacueTHO-TpapuuecKux padoT;

- 9K3aMEH.

O1ieHOUHBIE CpeICTBA TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE 3a/1aHUS
10 IPAKTUIECKUM PadOTaM WHIMBHIYATHHO JJIS K&KIOTO 00YJarOIIerocs.

B pesysnbrare 0cBOCHUS TUCIUILTHHBI (MOTYJIs1) (POPMHUPYIOTCS CIeIyrOIIne KOMITETCHIINH:

Ko
A HaumeHoBaHMe KOMIIETEHIMH BBINYCKHUKA
KOMIIETEeHIINH
OIK-1 Crioco0eH UCToIbh30BaTh MOJOKEHHSI, 3aKOHBI M METOJIbI €CTECTBEHHBIX HAYK U

MAaTE€MaTHKU JJI pEUICHUs 331a4 MH)XCHEPHOMU eI TEIbHOCTH

CrniocobeH caMOCTOSTENHLHO POBOUTH SKCIIEPUMEHTAIbHbIE UCCIIEIOBAHUS U
OIIK-2. HCIOJIb30BaTh OCHOBHBIE MTPHUEMbI 00paOOTKHU U MPEACTABICHUS MOTYyYEHHBIX
JAHHBIX;
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7.1 MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTAaTOB 00y4eHus!

HepequL OLCHOYHBIX CPEACTB I10 JUCHUITIINHE ((PaI[I/IOTeXHI/I‘IeCKI/Ie OCIu U CUTrHaJIbD»

n/n

Bua xonTpoJs
pe3yJibTaTOB
o0y4eHust

HaumenoBanue
KOHTPOJIs
pe3yabTaToB
o0yueHust

KpaTkasi xapakTepucTuKa KOHTPOJIS
pe3yJabTaTOB 00y4eHHsI

Tekymumit

JlaGoparopHas
paborta

JlaboparopHas pabora BBITOJIHSETCS
VHIUBUAYaTHHO KaKIbIM CTY/ICHTOM.
OdopmeHHBIH OTYET CTYACHT caaeT
IpenojaBaTeyl0 Ha TPOBEPKY B 3apaHee
yCTaHOBJEeHHBIH  cpok. Ilpu  mpoBepke
IpernoaBaTeib OLICHUBAET Ka4eCTBO
oQopMIIeHHS, TPABHIBHOCTH pAacyeToB U
BbIBOZIOB. K 3amurte mabGopaTopHoi pabOTHI
JIOTYCKAIOTCSA CTYJIEHThI, KOTOPBIE BBHIMOIHWIN
pabory, odopMuI B  COOTBETCTBHH C
TpeOOBAHUAMHU OTUYET O JIAOOPATOPHOM padboTe U
OpefoCTaBWiIM ero K 3ammre. Kaxmomy
CTYJEHTY 3a/1aeTCsi He MeHee 3-X BOIPOCOB Ha
TEMY nabopaTopHOI paboTHLI. Hanee
MPOBOAMTCS 3aIIUTA OTYETA KAK/BIM CTYJACHTOM
WHIUBUAYyalIbHO B (Qopmare "Bompoc-oTer"
(3apmarorcs 3 Bompoca).

Texymmi

PacuetHo-
rpaduueckas
pabota

OO6yuaromuiics B TE€YEHHE cemecTpa
CaMOCTOSITENIHO BBIMOJHAET PAJ  PacdyeTHO-
rpaguyeckux padbotr mo Teme paszaena. llpu
NpOBEpPKE MPENnoaaBaresb OLEHUBAET KaueCTBO
oopmieHHs, TPABWIBHOCTH pPacuyeToB U
BBIBOJIOB. /lasiee MpOBOANTCS 3allUTa PaCYETHO-
rpaguyeckoil  pabOTBl  KaXJOro CTyJEHTa
UHIUMBUAYyalbHO B (Qopmare "Bompoc-oTBeT"
(3amarorcst 3 Bompoca).

IIpomekyTOUHBIN

DK3aMeH

[IpomexyTounas aTTectauus oOydaroluxcs B
(dopme dK3aMeHa MPOBOAUTCS IO pe3ybTaTaM
BBITIOJTHEHUSI BCEX BHUIOB Y4yeOHOI paloThl,
MPEIYCMOTPEHHBIX  Y4€OHBIM  IUIAHOM IO
JaHHOW JUCHUIUIMHE (MOJIYJI0), MpPU 3ITOM
YUUTBIBAKOTCS PE3yJIbTAaThl TEKYLIETO KOHTPOJISA
ycreBaeMoCTH B TeueHue cemectpa. OrleHka
CTETEeHU JOCTHKEHUS oOy4armuMucs
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OOy4YeHHS IO
JUCLUTIIINHE (Mozyo) IIPOBOJIUTCSA
IpenojaBaTesieM, BEOyIIUM  3aHATHS IO
TUCIUTIINHE (MOIYJI0) METOJOM JKCIEPTHON
ounenkd. [lo  wuroraMm  mpPOMEKYTOYHOUN
aTTeCTalid 1O  JUCHUIUIMHE  (MOJYIIIO)
BBICTABJIIETCS OLEHKA «OTJINYHO», «XOPOILOY,
«YIOBIIETBOPUTEIIBHO W
«HEYAOBJIETBOPUTENBHOY». DK3aMEH IIPOBOAUTCS
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B ycTHOH ¢Qopme. B aymutopum HaxomuTcs
npenojaBaresb U He Oosee 10 yenoBek U3 uucia
CTYJIEHTOB. Bo BpeMs1 IpOBEICHUsI K3aMEHa €T0
YYaCTHHMKAM 3alpeliaercs UMeTh Npu cebe u

UCIOJB30BAaTh  CPEACTBA  CBS3M  (COTOBBIC
tenedonsl, Mukpoponsr u 1p.). CryaeHTy
BBIaeTCS OWJIET C TpemMs  BOIPOCAMHU.

KonmuuecTBo OMOTHUTENBHBIX BOIPOCOB — HE
Oosee nByX. KomMuecTBO ONOIHUTENBHBIX
BOIPOCOB  3aBHCHUT OT IIOJIHOTHI  OTBETa
cTyaeHTa. JinurenpHocTh 3k3amena 2 vaca (120
muHyT). K  TIpoMexyTouHOW — arrectanuu
AO0IMIYCKAIOTCA TOJIBKO CTYACHTHI, BHIITOJITHUBIINC
BCE BUJIbI y4eOHOH paboOThI, IPEIyCMOTPEHHBIE

paboueid  mporpaMMol MO  JAMCIHUIUIMHE
«PaguorexHuveckue 1M W CHTHAJIbDY
(BBITTOJTHHUITU " YCIICITHO 3aIATUIIN
7abopaTopHblE M pacyeTHO-rpaduvecKue
paboThl)

7.2 lIkana u KPUTEPUU OLEHMBAHUSA Pe3yIbTATOB 00y4eHH s

IToxa3aTenem olieHMBaHUS KOMIETSHIMN Ha PAa3JIMYHBIX STaIllaX UX (bOpMHpOBaHHH ABJIACTCA

JOCTHXXCHHC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB O6y‘leHI/I}I IO JUCHUITIIMHE (MOI[y.]'IIO).

Kpurepun oueHuBanus

IToxa3aTean 5 3 7 5
3HATh: OOyuarommiics OO0yyatomimiics OO0yJatommiics OO0yuaromntuiics
- CTATHCTHYECKHUE JEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
XapaKTePUCTUKU MIOJIHOE OTCYTCTBHE HETIOJIHOE YaCTUIHOE MOJIHOE
Y3KOIIOJIOCHBIX WJIM HEJOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
CIIy4alHbIX COOTBETCTBUE CIEAYIOIIMNX 3HAHUI: CJEAYIOIINX 3HAHUM: CIEAYIOIINX 3HAaHUI:
MIPOLIECCOB; CIeTyIONINX 3HAHUH: - CTAaTUCTUYECKHUE - CTATHCTHUYECKUE - CTAaTHUCTHYECKHUE
- METOIBI pacueTa - CTaTHCTHYECKHUE XapaKTePUCTUKHU XapaKTePUCTUKU XapaKTEPUCTUKHU
CTaTUCTUYECKUX XapaKTEPUCTUKU Y3KOTIOJIOCHBIX Y3KOIOJIOCHBIX Y3KOTIOJIOCHBIX
XapaKTePUCTHK Y3KOMOJIOCHBIX CITy9aiHBIX CITy9aitHBIX CITy9aiHBIX
CITyqaitHBIX CITy9aiiHBIX MIPOIIECCOB; MIPOIIECCOB; MIPOIIECCOB;
MPOLIECCOB Ha BBIXOJE | MPOLECCOB; - METOBI pacyeTa - METOJbI pacyeTa - METOJBI pacyeTa
JIMHEHHOH LIeTIH; - METO/bI pacyeTa CTaTUCTUYECKUX CTaTHCTUYCCKUX CTaTUCTUYECKUX
- OCHOBHEIE CTaTUCTHYCCKUX XapaKTePUCTUK XapaKTEPUCTHK XapaKTEPUCTHUK
XapaKTePUCTUKU XapaKTEPUCTHUK CIIy4aiHbIX CITy4aiHbIX CIIy4aiHbIX
JIUCKPETHBIX CUTHAJIOB | CIIyYalHBIX MIPOIIECCOB HA BBIXO/E | MPOIECCOB Ha BBIXOJIE | MPOIIECCOB HA

1 TH(POBBIX
(UIBTPOB;

- METOJIBI pacyera
XapaKTEePUCTHK
JI€TEPMUHUPOBAHHBIX
CUTHAJIOB NIPU
MPOXOXKJEHUU Uepes3
HEJIMHEWHbIE LETH;

- METOJIbl pacyera
MPOXOXKIEHUS
JETEPMUHUPOBAHHBIX
CHTHAJIOB 4epe3
JIMHECHHBIC IICTIH;

MIPOIIECCOB HA BHIXOJE
JIMTHEHHOU 1EeTIH;

- OCHOBHBIE
XapaKTEPUCTUKU
JUCKPETHBIX CUTHAJIOB
1 In(pOBHIX
(GUILTPOB;

- METO/bI pacyeTa
XapaKTEPUCTHK
JETEPMUHUPOBAHHBIX
CHUTHAJIOB TIPH
MPOXOXKACHUH Yepe3
HEIIMHEHHBIC 1CTIH;

JIMHEHHOU LIeTIH;

- OCHOBHBIE
XapaKTePUCTUKU
JIMCKPETHBIX CUTHAJIOB
1 IU(POBBIX
¢uIbTPOB;

- METOJBI pacyeTa
XapaKTePUCTUK
JIETepMUHHUPOBAHHBIX
CUTHAJIOB MPHU
MIPOXOXKACHUH Uepes
HETWHEIHHBIC 1CIIH;

- METO/IbI pacyeTa
MIPOXOXKACHUS

JIMHEHOH 11eTIH;

- OCHOBHBIE
XapaKTePUCTUKU
JIUCKPETHBIX CUTHAJIOB
1 HppPOBHIX
(UIBTPOB;

- METOJbI pacyeTa
XapaKTEPUCTHK
JETEPMUHUPOBAHHBIX
CUTHAJIOB NPHU
TPOXOXKIECHUU Yepe3
HEJIWHEHHBIC [CTIN;

- METO/IbI pacueTa
TPOXOXKICHUS

BBIXOJ€ TUHEHHOM
LENH;

- OCHOBHBIE
XapaKTEPUCTUKH
JIUCKPETHBIX
CHTHAJIOB U
IUPPOBBIX
GUIBLTPOB;

- METOJBI pacyeTa
XapaKTEPUCTHK
JI€TEPMUHHUPOBAHHBI
X CUTHAJIOB NIPHU
MIPOXOXKACHUH Yepe3
HEJIWHEHHBIC 1CTIH;
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- MaTeMaTH4IeCKue - METOJBI pacdera JIETEPMUHHAPOBAHHBIX | IETEPMUHHAPOBAHHBIX | - METOMABI pacueTa
MOJIeNnn MIPOXOXKICHUS CUTHAJIOB depes CHUTHAJIOB Yepes MIPOXOXKICHUS
JNETePMUHHAPOBAHHBIX | IETEPMUHUPOBAHHBIX | JIMHEWHBIC IICTIN; TMHEHHBIE TeTTH; JIETEPMUHAPOBAHHEI
CUTHAJIOB U UX CUTHAJIOB uepe3 - MaTeMaTU4YEeCKHe - MaTeMaTU4eCKUe X CHUTHAJIOB uepe3
XapaKTCPUCTHKH; JIUHCHWHBIC TICTIH; MoJIeNu MOJICIN JIUHEWHBIC 1ICTI;
- METOJIBI - MaTEeMaTU4ECKUE JNICTCPMUHUAPOBAHHBIX | TETCPMHUHHUPOBAHHBIX | - MATEMATHUCCKUEC
MPaKTUIECKOTO MOJICIH CUTHAJIOB U UX CHUTHAJIOB U UX MOJICIH
OTpeIeIICHUs JNCTCPMHUHUPOBAHHBIX | XapaKTCPUCTHUKH; XapaKTePUCTHKH; JIETCPMUHUAPOBAHHBI
OCHOBHBIX CUTHAJIOB M UX - METOJIBI - METOJTBI X CUTHAJIOB M UX
CTaTUCTHYECKHIX XapaKTePUCTHK; MIPaKTUIECKOTO MIPAKTHIECKOTO XapaKTePUCTHKH;
XapaKTePUCTHK - METOJIBI OTIpeieIeHUs OTIpeIeIeHUs - METOJBI
CITyqaitHBIX MIPAKTHIECKOTO OCHOBHBIX OCHOBHBIX MIPaKTHIECKOTO
TIPOIIECCOB. OTIpe/IeIICHNUS CTaTUCTHYECKIX CTaTUCTHYECKIX OTIpe/IeICHUS
OCHOBHBIX XapaKTePUCTHK XapaKTePUCTHK OCHOBHBIX
CTaTUCTHYECKUX CITy4aiHbIX CITydaiiHbIX CTaTUCTHYCCKUX
XapaKTEPUCTHK MPOIIECCOB. TPOIIECCOB. XapaKTEPUCTHK
CITy4aHbIX JonyckatoTcs Honyckatorest CITy4alHbIX
MIPOIIECCOB. 3HAYUTEIIBHBIC HE3HAYUTEIbHBIC MPOIIECCOB.
OIIUOKH, TPOSIBIISICTCS | OIIUOKH, HeTOUHOCTH, | CBOOOIHO
HEI0CTaTOYHOCTh 3aTPYAHCHUS IPH omepHupyer
3HaHUMH, TI0 PALY AHATTUTHYECKIX pHOOPETEHHBIMHU
ToKazareJet, oTIepanusX. 3HaHUSAMH.
oOyJaromuics
UCTIBITHIBACT
3HAYHUTEIIFHBIC
3aTpyAHEHUS MIPH
OMEepPUPOBAHUH
3HAHUSAMH MPH UX
MEPEHOCE Ha HOBBIC
CHUTYAIIWH.
YMeTb.! OO0yuaromuiics He OOGyuarouuiicst OO0yuatonmiics OGyuatouuiics
- BBIOMpPATH U yMEET WK B JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET
MIPaBUIBHO HEIOCTaTOYHOU HETIOJTHOE YaCTUYHOE MTOJTHOE
HCIIOJIE30BaTh METOJBI | CTEIICHH YMEET: COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
pelieHus 3a1a4q - BEIOUpATH | CIIEIYIONINX YMCHHUN: | CIEAYIOUINX YMEHHH: | CIEIYOLINX
OTIpeIeIeHUs MIPaBUIBHO - BEIOHPATH U - BEIOUATH U YMCHHI:
XapaKTePUCTHK HCTIOJB30BaTh METOIBI | MPABHIBHO MIPaBHIBHO - BEIOUpATH |
JNETePMUHHAPOBAHHBIX | pEIICHUS 3a1a4 HCIIOJIb30BaTh METOBI | UCIOJNB30BAaTh METOMBI | MPABHIBHO
CUTHAJIOB MOCJIE OTIpe/ICTICHHUS pelieHus 3a1a4 pelIeHus 3a1a4 HCIIOIb30BATh
MPOXOXKICHHUS Yepes XapaKTEPUCTHK OTmpeeeHus OTIpEeICIICHUSI METO/IbI PEIICHHS
JIMHEHHBIE 1IeTIH; JNCTEPMHUHUPOBAHHBIX | XapaKTECPUCTHK XapaKTEPUCTHK 3a71a4 OIpeIe/ICHHS
- IPUBJICKATh CHUTHAJIOB TIOCJIC JICTEPMUHUAPOBAHHBIX | IETCPMHHUPOBAHHBIX | XapaKTEPUCTHK
COOTBETCTBYIOIIIHIA MIPOXOKICHUS Yepe3 CUTHAJIOB MOCJIE CHUTHAJIOB MTOCIIE JIETEPMUHAPOBAHHBI
MaTeMaTHYECKUI JINHEHWHBIC TICTIH; MIPOXOXKICHHUS Yepes MIPOXOXKICHUS Yepe3 X CHUTHAJIOB TIOCIIE

ammapar JJisl peleHus
MPUKIIATHBIX 32]1a9
onpeesieHus
XapaKTEPUCTHK
JIETePMUHUPOBAHHBIX
- - IPOBOJUTD
SKCIIEPUMEHTAIbHBIE
HCCIIeIOBaHUS
MIPOXOKACHUS
JIETePMUHUPOBAHHBIX
CUTHAJIOB Yepes
HEITMHCWHBIC TCTIH;

- IPOBOJIUTh
9KCIIEPUMEHTAIIbHBIE
WCCIIEIOBaHUS
MIPOXOXKACHHUS
JICTEPMUHHAPOBAHHBIX

- IPUBJIEKATh
COOTBETCTBYIOLIUI
MaTeMaTU4eCKUil
anmapar AJs pelIeHus
MIPUKIIAJHBIX 3324
onpeneneHus
XapaKTEPUCTHK
JACTCPMHUHUPOBAHHBIX
- - IPOBOJUTH
OKCIICPUMEHTAJIbHBIC
HCCIIEJOBaHMS
MIPOXO0XKJCHUS
JeTePMHUHUPOBAHHBIX
CUTHAJIOB uepe3
HEJIMHEIHbIE LenH;

- IPOBOJUTH
9KCHEPUMEHTANIBHBIE
HCCIIEJOBaHMS

JIUHENHBIE 1IeTIH;

- IPUBJICKATh
COOTBETCTBYIOLIHH
MaTeMaTHYeCKuil
anmapar AJisl peleHus
MPUKIIAJHBIX 337124
OTIpEICTICHUS
XapaKTEePUCTHK
JIETEPMUHUPOBAHHBIX
- - IPOBOJHTH
9KCIEPUMEHTAIEHBIC
UCCIIEI0BaHUS
MPOXOXKIEHUS
JIeTEPMUHUPOBAaHHbBIX
CUTHAJIOB uepe3
HEJIMHEMHbIE LEeTH;

- IPOBOJUTH
9KCTIEPUMEHTAIbHBIC

JINHEHWHEIE TIETIH;

- IPUBJIEKaTh
COOTBETCTBYIOILIUN
MaTeMaTHYECKHI
anmnapar AJisl peleHus
MPUKJIAJIHBIX 3324
oTpeieIeHus
XapaKTEPUCTHK
JETePMUHUPOBAHHBIX;
- - IPOBOANTH
SKCIIEPUMEHTAILHBIC
HCCIIeTOBAHUS
MIPOXOXKICHUS
JeTePMUHUPOBAHHBIX
CUTHAJIOB uepe3
HEJIMHEHHbBIC LTI,

- IPOBOJUTH
JKCIIEPUMEHTAIILHBIC

MIPOXOXKJEHUS Yepe3
JUHENHBIE 1IETIH;

- IPUBJICKATh
COOTBETCTBYIOLIHH
MaTeMaTU4EeCKUil
anmapar JJs
pemenus
MPUKJIAJIHBIX 3aJ1a4
OTIpeICTICHUS
XapaKTEPUCTHK
JACTEPMUHHUPOBAHHBI
X;

- - IPOBOAUTH
9KCIEPUMEHTANIbHBIC
HCCIIeA0BaHUS
MIPOXOXKJIECHUS
JI€TEPMUHUPOBAHHbI
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CUTHAJIOB Yepe3 MIPOXOKICHHUS UCCIIEIOBaHHUS HCCIIEOBaHUS X CHUTHAJIOB 4epe3
JMHEHHBIE 1IETIN; JETEPMHUHUPOBAHHBIX | MPOXOXKIEHHS MIPOXO0XKIEHHSA HEJINHEHBIE NETH;
- IPOBOJIUTH CUTHAJIOB 4epe3 JETEPMUHHAPOBAHHBIX | JI€TEPMHUHHUPOBAHHBIX | - IPOBOIUTH
SKCIEPUMEHTAIBHOE JIMHEHHBIE 1IeTIH; CUTHAJIOB uepes CHUTHAJIOB uepe3 9KCIEPUMEHTAIbHBIE
UcclieIoBaHNe - IPOBOJIUTH JTUHENHBIE 1IeTIH; JIVHEHHbIE LIeMy; UCCIICI0BaHUS
CHEKTPaJbHBIX U JKCIEPUMEHTANBHOE - IPOBOJUTH - IPOBOJUTH MIPOXOXKJCHUS
KOpPPEAIHOHHBIX HCCIIeI0BaHNE 9KCIEPUMEHTAIBHOE SKCHEPUMEHTANIBHOE JI€TEPMUHUPOBAHHbI
XapaKTepUCTHK CHEKTPabHBIX U UcclieIoBaHNe HCCIIeIOBaHNE X CHTHAJIOB 4Yepe3
CITydaitHbIX KOPPENALUOHHBIX CHEKTPaNIbHBIX U CIIEKTPAJIbHBIX U JUHEHHBIE 1IeTIH;
MPOLIECCOB; XapaKTEPUCTHK KOPPEISAHUOHHBIX KOPPEISHUOHHBIX - IPOBOJIUTH
- AHAJIM3MPOBATh CITy4aiiHBIX XapaKTEPUCTHK XapaKTEPUCTHK JKCHEPUMEHTANBHOE
U3MEHEHNE IIPOLIECCOB; CITy4aiHbIX CITy4alHbIX HCCIIEI0OBaHHE
XapaKTEPUCTHK - aHAJIN3UPOBATh MPOLIECCOB; MIPOLIECCOB; CHEKTPANBHBIX H
CITy4aiHbIX HU3MEHEHHE - AHAJIM3UPOBATh - aHAJIM3UPOBATh KOPPEISUOHHBIX
IPOLIECCOB PU XapaKTepUCTHK HU3MEHEHUe U3MEHEHUE XapaKTepUCTHUK
MIPOXOXKJICHUH uepes CITy4aiHBIX XapaKTepUCTUK XapaKTePUCTHK CITy4aitHBIX
JIMHEHHbIE LETIY; NIPOLIECCOB TIPH CIIy4aiHbIX CIIy4aiHbIX IIPOLIECCOB;
- IPOBOJIUTH aHAJIN3 MIPOXOXKJICHUH uepes MPOLIECCOB MPU HPOLECCOB IPU - aHaJIM3UPOBATh
CHEKTPaIbHBIX JUHEHHBIE IIeTIH; MIPOXOXKJICHHUH Uepes IPOXOKICHUH Uepes H3MEHEeHHe
XapaKTepUCTHK - IPOBOJIUTH AHAIIN3 JUHEHHBIE 1IeTIH; JMHEHHBIE eIy, XapaKTepUCTUK
JETEPMHUHUPOBAHHBIX | CHEKTPaIbHBIX - IPOBOJIUTH AHAIIN3 - IPOBOJUTH aHAIIU3 CITy4aiiHBIX
CUTHAJIOB. XapaKTEPUCTHK CHEKTPAIBbHBIX CIEKTPAIIbHBIX MPOLIECCOB MPH
JETEPMHUHUPOBAHHBIX | XapaKTEPUCTHK XapaKTEPUCTHK MPOXOXKIECHUU Yepe3
CUTHAJIOB. JETEPMUHUAPOBAHHBIX | JIE€TEPMUHUPOBAHHBIX | JIMHEHHBIC LIETIH;
CUTHAJIOB. CHTHAIIOB. - IPOBOJUTH aHAIIN3
Jomyckarorcs YMEHHS OCBOEHBI, HO | CIIEKTPaIbHBIX
3HAYUTEIbHbIC JIOITy CKAI0TCs XapaKTepUCTUK
OIIMOKH, POABIACTCA | HE3HAUUTEIbHBIC JI€TEPMHUHUAPOBAHHbI
HEeI0CTaTOYHOCTh OUIMOKH, HETOYHOCTH, | X CHT'HAJIOB.
YMEHHH, 10 psiiy 3aTpyAHEHUS NIPH CpoboxHO
HoKa3zaTeJeH, AQHATTUTHYECKUX omepHupyer
oOyyJaromuics oTiepanusx, MepeHoce | MPHOOPETCHHBIMU
UCTIBITBIBAET YMEHUH Ha HOBEIE, YMEHHSAMU,
3HAYUTENIbHBIC HECTaHIAPTHEIE IIPUMEHSET UX B
3aTpyAHEHHs [IPH CUTYyallHH. CUTyalHsIX
ONEepUPOBAHUH MOBBIIIEHHON
YMEHUSIMU NIPH UX CII0’KHOCTH.
HepeHoCce Ha HOBbIC
CUTYaIMH.
BJaJeTh: OO0yuatomnuiics He | OOyuaromuiics B Obyuatommiics OO6yuaromnuiicsa B
- HaBBIKAMHM PEILICHUs | BIaJeeT WIH B | HEIOCTaTOYHOMN YaCTUYHO BIaJICET: HOJTHOM 00BeMe
3a/1a4, CBSI3aHHBIMM C | HEAOCTaTOYHON CTETICHH BIIAJICET: - HaBBIKAMH PEIICHUS | BIaJeeT:
pacueToM OCHOBHBIX CTETICHH BIIa/IeeT - HaBbIKAMHM PEUICHUs | 3a]ady, CBSI3aHHBIMM C | - HABBIKAMH

XapaKTEPUCTHK
aHaAJOTOBBIX U
U(PPOBBIX CUTHAIOB
U IIeTel U uX
MOJIeJICH;

- HaBBIKAMU
MIPOBEJICHUS
AKCIIEPUMEHTATHHBIX
HCCJIeIOBaHUI
XapaKTEPUCTHK
aHAJIOTOBBIX 1
IU(GPOBBIX CUTHAIOB
U IIeNel 1 uX MoJieNei

- HaBBIKAMH PEIIEHUS
3a]1a4, CBSI3aHHBIMH C
pacyeToM OCHOBHBIX
XapaKTEPUCTHK
AHAJIOTOBBIX U
IU(PPOBBIX CUTHAIOB
H Iienel U ux
MOJIETICH;

- HaBBIKAMH
MIPOBEICHUS
AKCIIEPUMEHTAITLHBIX
HUCCIIEIOBAHUN
XapaKTEPUCTHK
AHAJIOTOBBIX U
IU(PPOBBIX CUTHAIOB
M IieneH U uX MOJIeNnei

3aaa4, CBA3aHHBIMHU C
pacueToM OCHOBHBIX
XapaKTePUCTHK
aHAJIOTOBBIX U
IU(PPOBBIX CUTHAIOB
U IIeTel U uX
MOJIEJIEH;

- HAaBBIKAaMH
MIPOBEICHUSA
3KCHepHMeHTaHBHBIX
HCCJIEIOBaHUI
XapaKTEpUCTUK
aHAJIOTOBBIX U
IU(PPOBBIX CUTHAIOB
U IICTEel U UX
MOJICIICH.
OO0yuatomiuiics
HCIBITBIBAET
3HAYNTEIbHEIE

pacyeToM OCHOBHBIX
XapaKTEPUCTHK
aHAJIOTOBBIX U
OU(PPOBBIX CUTHAIOB
H Iienei U ux
MOJIEIICH;

- HaBBIKAMH
MPOBEACHUS
BKCHepI/IMeHTaJ'H)HBIX
HUCCIIEIOBaHUMN
XapaKTEepUCTUK
AHAJIOTI'OBBIX U
IU(PPOBBIX CUTHAIOB
H Iienei U ux
MOJICIICH.

HaBwiku 0CBOECHBI, HO
JIOITY CKArOTCS
HE3HAUYHUTEIILHBIC
OIINOKH, HETOYHOCTH,

peleHus 3a1ad,
CBSI3aHHBIMH C
pacueToM OCHOBHBIX
XapaKTEPUCTHK
aHAJIOTOBBIX U
IU(PPOBBIX CUTHAIOB
U LeIel U ux
MOJEIICH;

- HABBIKAaMH
NPOBEACHUS
3KCHepI/IMeHTaHBHBIX
HCCJIeTIOBaHUMN
XapaKTEPUCTHK
aHAJIOTOBBIX U
IU(PPOBBIX CUTHAIOB
M IeNel 1 uX
MOJICIICH.

CB0001HO
MIPUMEHSIET
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3aTpyIHEHUS MIPU
MPUMEHEHNHN HaBBIKOB
B HOBBIX CHTYaIUAX.

3aTPYAHEHUS IPH
AQHATUTUYECKUX
olepaIusX, epeHoce

MIOJTyYCHHBIC HABBIKA
B CUTYyaIHAX
MOBBIIICHHON

yMeHI/Iﬁ Ha HOBBIC, CJIOKHOCTH.
HECTaHAAPTHBIC

CUTyaluu.

HIkana oueHMBAHUS IPOMEKYTOYHON ATTECTALUM: IK3aAMEH.

IIkaaa oneHUBaHUA

Onucanue

OTIIMYHO

BeinonHens! Bce BUJIbI yueOHOM paboThI, IPEyCMOTPEHHbIE YUEOHBIM
w1aHoM. CTyJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB IPUBEACHHBIM B Ta0IMLIaX [TOKA3aTeNsIM, OIIEpUpPyeT
PUOOPETEHHBIMU 3HAHUSMHU, YMEHUSAMHU, HaBbIKAMH, IPUMEHSIET UX B
CUTYalUsX MOBBIIIEHHOMN CI0KHOCTH, HE UCIIBITHIBAET 3aTPYAHEHUM
IIPU aHAJTUTUYECKUX OIEpaLUsX, [IEPEHOCE 3HAHUN U YMEHUH Ha
HOBBIE, HECTAHJAPTHBIE CUTYALH.

Xopo1io

BoinonHeHs! Bce BBl yueOHON paboThl, IPEAYyCMOTPEHHBIE YUEOHBIM
rwiaHoM. CTyJIeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUIA,
YMEHHH, HaBbIKOB IIPUBEJECHHBIM B TAOJIUIAX [T0OKA3ATENSIM, OIIEPUPYET
IpUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSMHU, HABBIKAMH, IPUMEHSET UX B
CUTYAIHSIX TIOBBIIICHHOM CI0KHOCTH. [Ipn 3TOM MOTYT OBITH
JIOIyIIEHbl HE3HAYUTEIbHbBIE OIINOKH, HETOYHOCTH, 3aTPyAHEHUS IIPU
AHAIUTUYECKUX ONEPALUsX,

Y 10BIETBOPUTEIEHO

BrinonHeHs! Bce BUJIbI yueOHOM paboThl, MPeyCMOTPEHHbIE yUeOHBIM
w1aHoM. CTyJIEHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHU,
YMEHUH, HaBBIKOB ITPUBEJICHHBIM B TAOJIUIIAX MOKA3aTelsM,
JIOTTYCKalOTCS 3HAUUTENbHbIE OMIMOKH, TPOSIBIISETCS] OTCYTCTBUE
3HAHUH, YMEHUH, HABBIKOB 110 Ay NOKAa3aTeleH, CTyJEHT UCIIBITHIBAET
3HAYUTEINIbHbIE 3aTPyIHEHUS IPU ONIEPUPOBAHNY 3HAHUSIMU U
YMEHHUSMU IIPU UX IEPEHOCE HA HOBBIE CUTYALINH.

HeynosnersopurenpHo

He BbInosnHeH oauH nin 6osee BUAOB yueOHOU paboTHI,
IPEIYCMOTPEHHBIX Y4eOHBIM TIaHOM. CTYACHT IEMOHCTPUPYET
MOJTHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBbIKOB ITPUBEJICHHBIM B TaOJIMIIaX MMOKa3aTelsIM,
JIOITYCKAFOTCS 3HAYUTEbHBIE OITMOKH, TIPOSIBIISIETCS] OTCYTCTBHE
3HaHUH, yMEHUH, HaBBIKOB IO PSJIy MTOKa3aTelNe, CTYACHT He MOXKET
OTIePHPOBATH 3HAHWSIMH U YMEHHSIMH TIPU MX TIEPEHOCE Ha HOBEIC
CUTYAIHH.

HIkajna oueHMBAHUSA TEKYLIEr0 KOHTPOJISA

HaumenoBanue
KOHTPOJIA
pe3yJIbTaTOB
oOyJeHus

[IIkana orteHuBanus Onucanue

Brinonnenue u
3aluTa
nabopaTopHOU
paboThI 10 TEMe
pazaena

3aureHo: HabpaHo 2 u Oosee
0amioB

Hesaureno: na6pano 1 u meHee
0amioB

B kauecTBe ¢popM TeKyIIero KOHTPOJIs
3HAHUU CTYACHTOB UCIHOJIB3YKOTCA
OTYETHI IO JTabopaTopHBIM pabotam. K
BBITIOJTHEHU IO BKCHCpI/IMeHTaHLHOﬁ qacTHu
J1a00paTOPHON PabOTHI TOIYCKAIOTCS
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Kpurepuu onenuBanus

OOmuit 6as1 Ipu OIEHKE
CKJIQJILIBACTCS U3 CIACAYIOIINX
IoKa3aTesieii:

- IPUBEJICHBI METOJIUKHU OLICHKU
. Odopmnenue oruera
corimacao 'OCT 7.32-2017 -1
Oam.

. BbIBOIBI TOTUYHBI U
000cHOBaHBI — 1 Oaml.
. PacueTnas n

rpaduyeckas 4acTu
BBITIOJIHEHBI BEpHO — 1 Oasul.
. [TpuBenennl
KOMMEHTapHUs U TIOSICHCHUS K
XOJy SKCIIEPUMEHTA U
pacyeTHoi yactu — 1 6ai.

CTYJICHTBI, IOJITOTOBUBIIIHE TPOTOKOJIBI
BBINOJIHEHUS 1Ta00paTOPHOI paboTHI.
[TpoTokoibl ohopMIISIOTCS B
COOTBETCTBUH C TPEOOBAHUSIMHU
METOJIMYCCKUX yKa3aHul Kadeapol.
Otuer o 1abopaTopHOil paboTte
COJICPIKUT TIPOTOKOJI TIPOBEACHUS
nabopaTOpHO PabOThI, pacyeTHI,
rpaUyecKyro 4acTh, BBIBOIBL.

3amuTa oT4era 1o J1abopaTopHOU paboTe
OCYIIECTBIISICTCS. MHAUBHUIYAIBHO.
CTyIeHTOM IMPEe0CTaBISIETCS
odopmiieHHBIH oT4eT. OTIeHUBACTCS
Ka4ecTBO 0(OpPMIICHUS, TPABUIBLHOCTD
pacueToB U BBHIBOJIOB.

CTyneHThI He BBIMOJIHUBILNE
1a00paTOpHYIO paboTy K 3alIUTE HE
JIOITY CKArOTCSI

PacuetHo-
rpadudeckas
pabota 1o Teme
pazzuena

Otnnuno - PaboTa cnana B
CPOK, pacueTHas u rpaduueckas
9YaCTH BBITIOJTHEHBI BEPHO, JTNOO
UMEIOTCSl HEI0UEThI, He
BIIUSIIONIME HA KOHEYHBIN
pe3yJbTar.

Xopouio - pacyeTHas 4acTh
BBHITIOJTHEHA BEPHO, B
rpagu4YecKoil 4acTu ecTh
3aMe4yaHus

Y 10BIIETBOPUTENBHO - B
pacueTHOI 4acTH ecTh
3aMe4YaHUsl, METO/I BBITIOJTHEHUS
rpaduyecKoil yacTu BHIOpaH
BEpHBII

HeynoBneTBoputensHo - B
pacueTHOM U rpaduyecKoit
YacTAX eCTh rpyOble 3aMeYaHMUsl.

3ananue Ha PI'P Bbinaercs Ha nmepBom
3aHATHU COOTBETCTBYIOILEIO paszeia
JUCLHUIIIMHBL U CIAeTCs 110 OKOHYAHUH
W3Y4YEHHs COOTBETCTBYIOLIETO pa3eiia
mucruruiHbl. PI'P moJmKHBI OBITH
BBINOJIHEHBI U 0()OPMIIEHBI B
COOTBETCTBUU C TPEOOBaHUSIMU
METOAMYECKUX YKa3aHUN Kadeaphl.

7.3 01eHOYHbIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Tun KoHTpPoBLHOr0 Meponpusitusi: Pacuetno-rpaduueckas padora Ne 1
Kpartkoe cogep:xanue 3ajaHnus:

IToBecTun

pacucet u

CpaBHHUTb

CIICKTpAJIbHBIC

XapaKTCPUCTUKN  BUJACOHUMIIYJIbCA,

MEePUOIUYECKON MOCIIEI0BATEILHOCTH BUICONMITYJIHCOB U PAMOUMITYJIbCA 3aJaHHON (hOPMBI.
1.Bun ummnynscHoro Buseocuraana U(t) u ero mapaMeTpsl 3a/1aHbl B TAOJIHIIE

WHIUBUTyTHHBIX 3aJJaHUN
Banummre Mmarematudeckyro mosenb curnana U(t). Tloctpoiite rpaduk ummysbca.
Ta6muma 1 - ®parmeHT TaOIUIIBI MHAWBUAYATBHBIX 3aTaHUI
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JAIHTEIbHOCTh JacroTa
HMITYIbCA, 3aM0IHEHHS,
Tu, MK¢ JO, KI'y

Bug
CHrHaJIa

TlepHO NOBTOPEHHS,

Ne | ®HO T, me

| T2
T4/4
|

100 200 0.2

2. Ilony4uuTe BBIpaKEHHE VIS CIEKTPalbHOM moTHOCTH umiryiibca U(t). [Toctpoiite rpaduk
MOYJISl CHEKTPaIbHOM TIIOTHOCTH (OCh YacToT B I'm, KI'1 mimm MI'm).

3.Curnan u(t) mpencrapisieT co00# MEPUOANIECKYIO MTOCIEI0BATEIBHOCTh BHICOMMITYILCOB
U(t) (mepuo moBTopeHwus 3a1aH B Tadiuie 1).

3anuimuTe BBIPAKEHUE MEPUOJUYECKOM IMOCIEI0BATEIbHOCTH HMMITYJIbCOB B BHJAE CYMMBbI
rapMOHMYECKUX KojJeOaHUi ¢ KpaTHbIMU 4YacToTaMu. PaccuumTaiiTe CHEKTp NEepUOIUYECKOM
MOCIIEAOBATEIHHOCTH | MIOCTPOMTE CIIEKTPaIbHYIO AuarpaMmy (ock yactoT B ['1y mnum k[ '1).

[ToctpoiiTe Ha OJHOM TpaduKe MEPHOAMUYECKYIO MOCIEI0BATEIHLHOCTh UMITYJIECOB (II0 OCH
BpEMEHH NpUMEpHO 2-3 mepuojaa) U rpa@uK 4acTHUHOM CyMmmbl, cocrtosimed u3 10-20 mepBbix
YJIEHOB.

4.PaguouMItyJibC onpeaessieTcst MareMatudeckoi mojenbio U(t) = U(t).cos(2mfOt).

[TomyuuTe BeIpa)keHue Uil CHEKTPAIbHOU IIJIOTHOCTU PaJHMOUMITYJIbCA.

[Toctpoiite rpaduku paguoONMITYJIbCa U MOJTYJIS €T0 CIIEKTPATBHON MNIOTHOCTH (OCh YacTOT B
I'n o kI'm).

Tun KoHTpoIbHOTO MeponpusiTus: PacuetHo-rpaduueckas padora Ne 2

Kpartkoe cogep:kanue 3aanus:

BreimonHuTh 3a1anus Ounera

KoHTpoabHbIe BONPOCHI/3a1aHus:

1.Cnyuaitubrii nmporecce X(t) ¢ motHocThio BepositHoct P(X) = 0,5 mpu -1,5 > x> 0,5
IIO/1A€TCSl HA HEJIMHEWHBIN JIEMEHT C XapaKTEPUCTUKON Y = X.

[TokaxkuTe xapakTep peanu3alnuii BXOJAHOTO U BBIXOAHOTO MPOLECCOB (MOCTpONTE rpaduku
B YHCJIaX C XapaKTEPHBIMU TOYKAMH).

2.Cayuaitnbrii mporecc X(t) ¢ miotHocThI0 BepositHocTh P(X) = 0,5 mpu -1,5>x > 0,5
IIO/1A€TCS HA HEJIMHEWHBIN JIEMEHT C XapaKTEPUCTUKON Y = X.

Haiinure n 3anumuTe audQepeHnnanbHbli 3aK0H pacnpeaenaeHus (IN0THOCTh
BEPOATHOCTH) U BBIXOJIHOTO MpoIiecca.

3.Cayuaiinsiii poriecc X(t) ¢ mioTHocThIO BepositHocTr P(X) = 0,5 mpu -1,5> x> 0,5
MIO/1AETCS HA HEJIMHEWHBIN JIEMEHT C XapaKTEPUCTUKON Y = X.

[Toctpoiite nuddepeHnnanbHble 3aKOHbI pacnpeeneHust (INIOTHOCTH BEPOSITHOCTH)
BXOJIHOTO M BBIXOJTHOTO TIPOIIECCOB.

4.Cnyuaitnbiii mporece X(t) ¢ mmotHocThio BepositHocTH P(X) = 0,5 mpu -1,5> x > 0,5
MIO/1AETCS HA HEJIMHEWHBIN JIEMEHT C XapaKTEPUCTUKON Y = X.

Haiinute MaTemaTndeckoe oxuIaHUE poliecca Ha BBIXOJIE LIETIH.

Tun koHTpOABLHOr0 Meponpusitusi: Jlabopatopnas padora Nel
JKpartkoe cogep:xanue 3aganus:
OTBeTUTH Ha BOMPOCHI 110 TeMe JabopaTOPHBIX PaboT

1.Kak nu3mMeHuTCs Bpems 3aJIep>KKu OoruOaromiel CurHaia Ha BbIX0/IE€ OJJHOKOHTYPHOTO
pe3oHaHCHOro ycuwiutens (w0 = wp), eciii yacToTa MOy ISILIUM BXOJHOT'O OJJHOTOHAIBHOT0 AM-
CUTHAJIa YMEHBIIUTCS?
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2.Yepes napasuienbHbIi KonebaTeabHbIH KOHTYp npoTekaeT AM Tok
(w0 = wp). Kak uzmenuTtcst Ko3phUIMEHT MOTYJIAIMK HAMPSHKEHUSI, €CITU TOOPOTHOCTh KOHTYpa
yMEHbIINUTCA?

3.Kak n3menurcsa ko3pPpUuueHT MOy IALIUN HAPsKEHNUs Ha BBIXO/I€ OJHOKOHTYPHOTO
pe3oHaHcHoro ycunurens (w0 = wp) nIpu LIyHTHUPOBAaHUU KOHTypa?

4.Kak usmeHutcst K03 (PUIMEHT MOAYJISILIMN TOKA B IIOCJIE0BATEIbHOM K0JIeOaTeIbHOM
KoHType (W0 = wp), eciu 4acToTa MOAYJISILIMA OAHOTOHAIbHOTO AM HanpsKeHus, IPUI0KEHHOTO
K KOHTYPY, YBEJIUUUTCS?

5.AM-curnain, rpaguK KOTOPOTo MPUBEJACH HA pUCYHKE |, IOJaeTcs Ha TMHEHHYIO LETb,
AUYX KOoTOpOH NpUBEICHA HA PUCYHKE 2.

PaccunTaiite k03 punineHT MOIYIAMH U aMIUTUTY Ly HECYIIET0 KOIeOaH!s HapsHKECHHS
Ha BBIXOJIE 1IeNH, €CIM YyacToTa Hecyliero konedanus 100 k1, a yacrora Moy Iupyromero
konebOanns 1 xI'm.

K(F)
s

97 98 9 100 101 102 103

£l
Puc. 1 Puc. 2

Tun koHTpoLHOrO MeponpusTus: Jlaboparopuas padora Ne2
JKpaTtkoe cogep:kanue 3axanus:
OTBeTUTH HA BOIIPOCHI [0 TEME JIA0OPATOPHBIX pabOT

| . HennHeWHbIN 271IEMEHT UMEET XapaKTEPUCTUKY, KOTOPAsl alllIPOKCUMHUPYETCS
KyCOUHO-TTMHEIHON (yHKIMEN ¢ HanpsbkeHneM Hadasa xapaktepuctuku 0,2 B u kpyTuzHoit
0,5. Ha BX0/1 HEJIMHEHHOTO 3JIeMEHTAa MOIaeTCst rapMOHuYeckuii curna: u(t) = 0,2 +
0,6cos(2m10t) (B).

N300pa3ute ocuuiiorpaMMy HampsiKeHUsl Ha BBIXOJ1€ HETMHEWHOTO JIEMEHTA.

ITocTpoiiTe CrIeKTpajIbHbIE THArpaMMBbl BXOJHOTO U BBIXOJHOTO HAIPSKEHUM
(ocTOsTHHASL COCTABIIAIONIAS U NIEPBbIE TPU TAPMOHUKN).

() e I )

— 1

2.K BBIXOly HETMHEHHOTO dJIEMEHTA MOKII0YEeH KoJebaTenbHbIi KOHTYp (puc. 1) ¢
pe3onaHcHoM yactoTol 2 kI, Ha BX0 HEMMHEHOr0 3J1eMEHTa MOJaeTCsl TAPMOHUYECKHI
curHait: U(t) = 0,2 + 0,6cos(2m10t) (B). HenmuHeliHbIi 2IEMEHT UMEET XapaKTePUCTHUKY,
KOTOpas alpoKCUMHUPYETCS KyCOUHO-TUHEHHON (YHKIMEN ¢ HanpsbKeHHeM Havana
xapakrepuctuku 0,2 B u kpytusznoii 0,5. Koaddunuent nepenaun KOHTypa Ha pe30HAHCHON
gactote 0,8.

Paccunraiite aMmuTyy HanpsiK€HUs Ha KOHTYPE.




22

u(d HD 1 PR

Tun KoHTPOJIBHOTO MeponpusiTusi: JlaboparopHas padora Ne3

JKpartkoe cogep:xanue 3aganus:

OTBeTUTH Ha BOIIPOCHI 10 TeME J1a0OPaTOPHBIX paboT

1.Kak BbI cebe mpeacTaBisieTe MPUMEHSEMYIO B JaHHOW paboTe METOTUKY
9KCIIEPUMEHTAIILHOTO onpeeneHus quddepeHIaIbHOro 3aK0Ha pacipeesieHus CIIy4aiHbIX
IIPOLIECCOB.

2.Kak BbI cebe mpezcTaBiiseTe NpUMEHIEMYIO B JaHHON paboTe METOTUKY
AKCIIEPUMEHTAJILHOTO ONPEEIICHUSI MUHTETPAIbHOTO 3aKOHA PACIIPENETICHUS CITy4YalHbIX
MPOLIECCOB.

3.Kak skcrnepuMeHTaJIbHO OIPEIEIUTh MaTEMAaTHUECKOE OKUAAHNUE CITyYailHbIX POLIECCOB

4.Kax cBs3aHbl MEXy COO0OM XapakTep pealu3alnii CIy4aitHoro mporecca u ero
Qg epeHInaIbHbI 1 HHTETPANbHBIA 3aKOHBI pacTpe/IeieHus?

5.Kak no xapakrepy peanu3anuu 3proJu4eckoro HOpMaabHOIO CIIy4aiHOTO Iporecca
OTIPENIeNIUTh €T0 CpeaHee 3HaueHue, 3h(HeKTHBHOE 3HAUCHHE?

6.Kak o0bsicHuTh BuI AudepeHnanbHbIX U HHTETPAIbHBIX 3aKOHOB paclpeieeHus
CIy4aifHBIX MTPOIECCOB, paCCMaTPUBAEMBIX B JaHHOH padoTe?

Tun koHTpobHOrO Meponpusitus: Jlaboparopnas padora Ne4
JKpartkoe cogep:xxanune 3aganus:
OTBETUTH HA BOMPOCHI 110 TEME JIAOOPATOPHBIX PabOT

1.Kak, nonb3ysch CHEKTPATLHBIM METOJOM, HAUTH CIIEKTP MOIIIHOCTH BBIXOIHOTO
npoiiecca? ero KOppeasuoHHY0 GyHKIMI0? qucnepcuto? 3ppekTUBHOE 3HaueHue? cpeaHee
3HaueHue?

2.Kak npy mpoxoAEHUH CIIy4aiiHOTrO IIpoLecca Yepe3 JIMHENHYIO 1IETIb U3MEHAETCS €r0o
CIEKTpP MOIIHOCTH ? KoppemsiuuoHHas GyHKuusa? aucnepcusi? 3ppexTuBHOE 3HaUEHUE? cpeiHee
3HaueHue? XapakTep peaau3anuin?

3.B kakux cinydasx mpHu aHaJIU3€ IPOXOKICHUS CITyYafHOTO MpoIlecca Yepes TUHEHHYIO
[enb IIyM Ha BXOJI€ IIEMH MOXHO CYUTATh OeNbIM?

4.B xakoM cily4ae IpH MPOXO0KICHUH CIy4YaifHOro Mpolecca yepes JIMHEHHYIO 1eTb
IIPOUCXOJUT €r0 HOpMaIu3anus?

5.KaxoBbl cienuguueckre 0COOEHHOCTH CIy4aifHOTO MpoIiecca Ha BhIX0JIE€ Y3KOMOJIOCHON
pe30HaHCHOM 1ienu?

Tun kouTpobHOrO Meponpusitus: JlaboparopHas padora Ne5

Kpartkoe cogep:xanue 3agaHus:

OTBETUTH HA BOMPOCHI 110 TEME JIA0OPATOPHBIX PabOT

1.MmeeTcst HOpMaIbHBIN CIIy4YaiHBIH MpoIece ¢ 3alaHHON KOPPETSIIMOHHON (QyHKIUEH.

[To u3BecTHON KOPPEISALMOHHON (PYHKIIMN ONIpEAETUTE CIIEKTP MOILIHOCTHU CIIy4aiiHOTO
nporecca.

2.MmeeTcss HOpMAIIBHBIN CITy4alHBIN MPOLECC C 3aJaHHON KOPPEIAINOHHON
¢bynkuueit. OnpenenuTh TUCIIEPCHIO U BpeMsl KOPPEISINK  cirydaifHoro npouecca. [ToctpouTts
rpaduk QYyHKIHUN KOPPEIALMU C YKa3aHUEM XapaKTEePHbIX TOUEK U €AMHUL] U3MEPEHHUS.

3.MmeeTcst HOpMaJIbHBIH CcIy4yailHbIN IPOLECC C 3aJaHHBIM CIIEKTPOM
MOILTHOCTH.ONpeaenuTh JTUCTIEPCHIO U AIPPEKTUBHYIO IUPUHY CIIEKTPa CIIydaifHOro
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nporecca. [TocTpouTs rpaduk crekTpa MOIIHOCTU C YKa3aHUEM XapaKTEPHBIX TOUEK U eIUHUIL
WU3MEpEHHUS.

4.MImeercs HOpMaJbHBIN CIIy4alHbIH Mpolece ¢ 3aJJaHHbIM CIIEKTPOM MOIIHOCTH.
[TocTpouTh XapaKTEepHYIO pealn3alMIo TAKOrO MPoLecca ¢ yKa3aHUEM XapaKTEPHBIX TOYEK.

Tun KoHTpOJIBLHOrO Meponpusitusi: JlaboparopHas padbora Ne6

Kpatkoe cogep:xkanue 3aaHus:

[TpoBecTu uccneao0BaHNEe CIEKTPAILHOTO COCTaBa CUTHala Ha BbIXO/1€ HEIMHEWHOTO
AJIEMEHTA M HCCIIEI0BATh padOTy AUOAHOTO JETEKTOPA.

OTBeTUTH Ha BOIIPOCHI 10 TeME JIa00PaTOPHBIX paboT

KoHTpoJibHbIe BONPOCHI/3aJaHUA:

1.Kak, monp3ysch CIeKTpaIbHBIM METOJOM, HAITH CIIEKTP MOILIHOCTH BBIXOJAHOTO
nporecca? ero KOppesiuoHHy0 QyHKIUIO? aucriepcuio? 3G PexkTuBHOE 3HAUCHUE? CpETHEE
3HauYeHHe?

2.Kak npu nmpox0>KI€HUH CIy4alHOTO MpoIiecca Yepe3 JUHEHHYIO 1ETb U3MEHSETCS €ro
CIEKTP MOIIHOCTH ? KoppemsiuonHas GpyHkuusa? aucnepcus? sppexTuBHOE 3HAUEHUE? CpeiHEee
3HAYCHHUE? XapaKTep peanu3aruii?

3.B kakux cioyyasx MpH aHajau3e IPOX0XKACHUS CIIy4aiiHOTO Ipolecca Yyepe3 TUHEHHYI0
LEMb [TyM Ha BXOJI€ IS MOKHO CYUTATh O€NIbIM?

4.B KakoM cily4ae IpH MPOXO0KICHUH CIy4aifHOTo Mpoliecca yepes JIMHEHHYIO 1IeThb
IPOUCXOJUT €r0 HOpMaIu3anus?

5.KakoBbl cnenudpuyeckue 0COOEHHOCTH CIy4aifHOTO MpoIlecca Ha BBIXOJE Y3KOMOJIOCHOM
pEe30HaHCHOM 1enu?

7.3.2 TIlpomexxyToUHast aTTeCTaIUs

IIpumep O6miera

1. Curnansl ¢ yrnooit monysiiuei: UM u @M konebanusi, ux mapaMmerpsl. BekropHas
JyarpaMma U CIeKkTp MpU MaJoM U IPOU3BOJIBHOM HHIeKce Moy isaiuu. [Ipenmymectsa UM u ®M
KoJebaHuit mo cpaBHeHMIO ¢ AM KkoneOaHusIMHU.

2. Kak cBs3aHbl JOpyr ¢ JPYroM HMITYJIbCHAs XapaKTEPHCTHKA M CHCTEMHasl (YHKIUS
udposoro ¢punbTpa?

3. Ha Bxoj auojaHoro aeTekropa mogaaercs Hanpsokenne U =5 (1 + 0,8 cos(10t)) cos(10t), B.

Kpyrusna xapakrepuctuku auoga 20 MA/B, conporuBienne Harpy3ku 100 kOwm.
Omnpenenute KOXPPHUIIUSHT MEpeiavn JETEKTOPA U aMILUTUTY/1y HANPSHKSHUS 3BYKOBOM YacTOThI Ha
BBIXOJIE JIETEKTOPA.

I. Ilepeyenb KOMNeTEHIUIT/UHAMKATOPOB U KOHTPOJIbHBIX BONPOCOB NIPOBEPKH
pe3yabTaTOB OCBOCHMS M CHHUIIIIHHbI
1. Komnerenuusi/Uuankarop: MOIIK-1.1 Ilonnmaet ¢pyH1aMeHTaIbHbIE 3aKOHBI
NPHPOJbI; OCHOBHBbIE (PM3HYECKHE H MAaTeMATHYECKHe METOAbl HAKOIJICHUSI, IepeAadn U
00padoTkn HH(pOpMaNUH
Bormpocsl, 3ananus
1.CnekTpanpHbIil aHAINW3 TMEepUOANYEecKuX curHajgoB. KommuiekcHas dopma psma Dypee.
CnexkTp mNepuOaUYECKON IOCIEN0BATEIbHOCTH MPSMOYTOJBHBIX HMITYJIBCOB. 3aBHUCHUMOCTh
[IapaMeTpoB CIEKTpa OT IapaMeTPOB CUTHAJIA.
2.CHexTpanpHbli aHaAIU3 HENEPUOJUYECKUX CUrHaIOB. CrekTpaibHas IUIOTHOCTh. CBs3b
CIEKTpa MEPUOAMYECKOM IMOCIENOBATENBHOCTH CO CIIEKTPaIbHOW IUIOTHOCTBIO OJHOIO HMITYJIBCA.
CriekTpanbHble  IJIOTHOCTH  OCHOBHBIX  CHTHAJIOB:  IOCTOSIHHOTO  curHana, d-pyHKuuw,
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PSIMOYTOJIBHOTO MMITyJIbca. CreKTpaibHasi MIIOTHOCTh FapMOHUYECKOro curtaia. CriekTpaibHast
IJIOTHOCTh ITPOU3BOJIBHOTO MEPUOJNYECKOTO CUTHATIA.

3.CBoiicTBa CHEKTPaJIbHON IUIOTHOCTU: TE€OpEMa O 3ala3AblBaHUU, TEOPEMA O CMELICHUU
CIEKTpa, CIEeKTpajbHas MJIOTHOCTh MPOM3BOAHON U MHTErpajia, Teopema Moj00usl, CreKTpaabHas
IUIOTHOCTB MTPOU3BEICHUS U CBEPTKH IBYX (hyHKIMNA. CrieKTpalibHas TUIOTHOCTh PaIMOMMITYJIhCA.

4. OHeprusi UMITyJIbCca. DHEPTeTUYECKUI CIIEKTp, €r0 CBOMCTBA.

5.ABTOKOppensAMoHHas QyHKIH, ee cBoiicTBa. B3anmuo koppensinuonHas GyHkuus. CBsi3b
ABTOKOPPENSALUOHHON (DYHKIIUU C SHEPTeTUUECKUM CIIEKTPOM.

6.AM konebanus, ux napamerpsl. CeKkTp, BEKTOpHAs JUarpaMma.

7.UM u ®M konebaHus, uxX mapameTpbl. BekTopHas auarpaMMa W CHEKTp MPU MaJOM H
MPOU3BOJIBLHOM MHAEKCEe Monysinud. [Ipeumymectea UM u @M konebanuii mo cpaBHeHUI0 ¢ AM
KOJIe0aHUSMHU.

8.CreKTpaibHbId METOJ] aHAJIN3a MPOXOXKIACHUSI CUTHAJIOB Yepe3 JIMHEWHbIC L. AHAINU3
npoxoxaeHus AM konebanuii yepe3 n30uparenbHbIe LU, Y CIOBUS HEUCKaKEHHOM niepenayn AM
KOJICOAHUH.

9.AHAIUTUYECKUM CHUTHAN. Y3KOMNOJOCHBIM CHUTHajd. AHAJIUTHUYECKOE MPECTaBICHUE
Y3KOTIOJIOCHOTO CHUTHana; (u3ndeckas M KOMIUIEKCHAas orubaromas CUTHajga, €€ CBSI3b C
AHATUTUYECKUM CUTHAIOM. CHEKTp KOMILIEKCHOM Orubaroiieil y3KomnoiocHOro CUrHana.

10.MeTtoa HU3KOYaCTOTHBIX 9KBUBAJIEHTOB. BBHIBOT OCHOBHBIX COOTHOIIICHUA.

11.AHanu3 MNOAKIIOYEHHUsS] TapMOHUYECKOTO CHTHalda K KojeOaTelbHOMY KOHTYpPY IpH
Pa3IMYHBIX 3HAYEHHSIX YaCTOTHI CUTHAJIA.

12.Ananu3s Bo3aelictBusa BU uMnynscoB ¢ mpsMOyroiibHOM orubaroieii Ha OJJHOKOHTYpPHBIE
n30upaTenbHBIC LIETIH.

13.Ananu3 Bo3aeiictBus BY wumnynscoB ¢ orubaromieil mpou3BOJIbHON (OpMBI Ha
n30upaTeIbHBIC LIETIH.

14.Ananu3 Bo3ieicTBUS CKavyKka (a3bl TApMOHUYECKOTO KOJeOaHUs Ha Pe30HAHCHYIO 1IETIb.

15.AHanu3 BO3IEUCTBHUST OOJIBIIIOTO TAPMOHUYECKOTO CUTHAJIA HA HETMHEHWHBIN 2JIEMEHT MpU
JUHENHO-JIOMAaHON amnIMpOKCUMAllMA BOJBTAMIIEPHON XapaKTEPUCTUKU. BBIUKCIIEHHE aMIUIUTY[
rapmoHukK. @yHknuu bepra.

16.AHanu3 Bo3eNCTBUS OOJIBIIOr0 TAPMOHUYECKOTO CUTHANIA HA HEIMHEHHBIH SJIEMEHT IIPpH
arnMpOKCUMAIINH €T0 XapaKTePUCTUKH CTETICHHBIM PsIoM. Brruncienne aMIInTy 1 rapMOHUK.

17.Pe3onancHbIii  ycunutenb Oonpmmx — kojeOaHuil. Cxema. Ilpunnun neifctBus.
KonebatenbHas xapakTepucTrka. BiusiHue nepeHanpsykeHHOro pekuMa. Y MHOKEHHE YacTOTHI.

18.Bo3aeiicTBrEe HECKOIBKUX OOJBIINX TAPMOHUYECKIX CUTHAJIOB HAa HETMHEWHBIH 2JIEMEHT.
OcHOBHBIE 3aKOHOMEPHOCTH B 00pa30BaHUM KOMOWHAIIMOHHBIX YacTOT.

19. AMmnmutyanas monyssiiust cmemenruem. Cxema. [Ipunuun neiictBus. MoaynsiiuoOHHas
XapaKTEPUCTUKA. Y CJIOBHS TOJIYYCHUS HEMCKAKEHHON MOTYJISIIUH.

20.KomnekropHeiii aerektop. Cxema, MpUHINI JEHCTBUsA. BBIOOp mapameTpoB HarpysKu.
OcoOeHHOCTH  JCTEKTUPOBAHUSI CJIa0bIX W CHJBHBIX CHUTHAJIOB. Pacder JeTeKTOpHOMU
XapaKTEPUCTUKH.

21.IIpeobpazoBanue  4vactoThl, npuHUUN  AeiictBus. CooOpaxeHuss O  BbIOOpE
MIPOMEKYTOUYHOIN YacTOTH U YacTOTHI reTepoauHa. [lapasutHele kaHambl mpuemMa. Beibop pexnma
paboThI 111 yMEHBIIICHUS TApPa3UTHBIX KAaHAJIOB MpUEMa.

22.CunXpoHHbIN nerektop. [IpuHumn nercTaus.

23.06006mennbIi psin @ypoe. Teopema B.A.KorenpHukoBa. JIMCKpeTH3allds CUTHAIOB C
OTPaHUYEHHBIM CTIEKTPOM. CTIEKTPBI TUCKPETHBIX CUTHAJIOB.

24.BOoCCTaHOBJICHHE HEMPEPHIBHBIX CUTHAIOB U3 AUCKPETHHIX. OUIMOKU JUCKPETU3AINH H
BOCCTAHOBJICHUSI CUTHAJIOB.

25.Z-tipeoOpaszoBanue, ero cpoiictBa. OOpaTtHOe z-mpeoOpa3oBaHue. Z-mpeoOpazoBaHUE
JIUCKPETHOM CBEPTKHU.

26.luckperHoe npeodpazoanne Dypwe, ero cporictsa. JI1D uKIndeckoi CBEPTKH.
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27.06mmee nmousitue o nudposort oopadorke curranos (L{OC). duckperHpie U MUPPOBBIC
CUTHaJIBI, JIUCKpeTHBbIe W [HUdpoBbie YycTpoiicTBa. O0o0OmeHHass cTpykTypHas cxema [1OC.
[TpeumymectBa u HepoctaTku LIOC.

28.YHUBEpCATBHBIN aIrOpUTM JHHEHHBIX 1HU(PpoBbIX ¢uiabTpoB (LID). MmmnynbcHas
xapakrepuctuka L®. Ilepenarounas (cuctemuas) ¢ynkuus LID. YacroTHas XapakTepuCcTHKa
nuHerHoro L{®, cpaBHEHUE C YaCTOTHOM XapaKTePUCTUKOW aHAJIOTOBOTO (DUIIBTpa.

29.PexypcuBHble 1 HepekypcuBHbIe L[D, nx cpaBuenue. Ludpooii punbtp 1-ro mopsaxa,
againornunbslii RC-nenu.

30.®opwmel peanuzaruu LD: npsimas u KaHOHWYECKast; TOCTEA0BaTeNIbHAs U MapajuiesibHasl.

Martepuainsl A1t IPOBEPKU OCTATOYHBIX 3HAHUI

1.Yemy paBHa 4acToTa MEpBOH TAPMOHUKHU MEPUOAWYECKOTO CHUTHAIA, H300paKEHHOTO Ha

pucyHke?
I T ]

u(f).B
Tt & 5 '3910111713141515171319

OTBETHI:

YKaxkuTe npaBUJIbHOE 3HaUeHUE B [KI 1]

Bepusiit otBet: 200 xI'11

2. quy paBHa MOCTOSIHHASI COCTABIIAOIIAsI CUTHAJIA, U300PaKEHHOTO HAa PUCYHKE?

.

Tt & 5 F b do i 25 1 15 4 17 5 1

OTBeTHI:

VkaxuTe npaBUIbHOE 3HaUeHUE B [B]

Bepusriii otet: 0,2 B

3.Monynupyromas yactora YM-curnana pasHa 2 kl'n, nagexc moxymsauuu m = 10. Yemy
paBHa JIeBHAlINS YacTOThI?

OtBeTsI:

VYKka3ares 4HuCIIoBOE 3HaUYeHUE B Kl 11

Bepusiii otBet: 20 k'l

4.MoryT a1 BO3HUKATh HOBBIE CIIEKTpPAJIbHbIE COCTABISIONINE IIPU MPOXOXKJIEHUU CUTHAJIA
qyepes3 TMHEHHYIO 1enb?

OTBeTHI:

Ha/Her

Bepnwsiit orBet: Het

5.AM-curnan ¢ koadduuuentom moxyisiuuu 100% mnonaercs Ha BXOA OJHOKOHTYPHOTO
pe3oHancHoro ycunurens. [llupuna ciekTpa curHana B TOYHOCTH COBIMAJIAET ¢ NIMPUHOM YaCTOTHOM
XapaKTepUCTUKH ycunurens Ha ypoBHe 0,707. YUemy paBeH K03(pPULIMEHT MOIYISAIMM CUTHAIA HA
BBIXOJI€ YCHJINTENSA?

OtBeTsl:

VYka3aTh UMCIOBOE 3HAYEHHE C TOYHOCTHIO JI0 TPEX 3HAYaLUX Hudp

Bepnbiii otset: 0,707

6.Ha HemuHeHHBI 5IeMEHT ¢ BONBTAMIEPHOH XapaKTepuUCTHKOH | = aJ + atlu +
a%u MOJAIOTCS IBA TAPMOHMYECKUX CUTHAJIA C YacToTaMu ®1 1 @2. MOXeT 7 MOSABUTHCS B TOKE
COCTAaBJISIIONIAS C YaCTOTOU 20 1+m2?

OTtBeThI:

na/Her

BepHslil oTBET: HET
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7.CynepreTepOJMHHbIN MPUEMHUK TMpEJHA3HAUEH /U1 IpHeMa CUTHajla PaguOCTAHIINH C
yactotol 620 kI'1. [IpomexxyTounas yacrora paBHa 465 kl'1. Onpegenure 4acToTy reTepoauHa.

OTBeTHI:

VYkazath yncioBoe 3HaueHue B [KI'11]

Bepubiii otBet: 155

8.Bb1OpaTh HHTEpBAI JUCKPETU3AUH MPSIMOYTOJILHOTO UMITYJIbCa JIIMTEIbHOCTHIO 40 MC.

B kauecTBe HaMBBICIICH YaCTOTHI CIICKTpa fB IPUHATH Takoe 3HAUCHHUE, KOT/Ia CIICKTpaIbHast
IUIOTHOCTh UMITYJIbCA OOpAIaeTCs B HYJIb B UETBEPTHIN pa3.

OTBeTHI:

VYkazaTh 4MCI0BOE 3HAUYCHUE B [MC]|

Bepuslii oTBeT: 5

2. Komnerenuus/Muaukarop: UOIIK-1.2 [IpumensieT puzuveckne 3aK0HbI U
MaTeMaTH4YeCKHe MeTObI /ISl pellieHHs 327124 TEOPeTHYECKOro M NPHUKJIATHOI0 XapaKTepa

Bompocsl, 3ananus

1.Yto Takoe konebaTenbHas xapakTepucTuka? IM300pazure xapakTepHbIH BUJ ceMeiicTBa
KosieOaTeNnbHbIX XapakTepucTUK. Kak mo kosebaTerabHBIM XapaKTePHUCTUKaM BbIOpATh PEXUM
paboThl yCHIIUTENS 1Sl HEUCKa)KeHHOTro ycuienus AM curnana?

2.Yro Ttakoe kojeOartenbHas XxapakTtepuctuka? Jlns dero oHa BBoautcsa? M3oOpasute
XapaKTEepHBIA BUJ CEMENCTBA KOJI€0aTEIbHBIX XapaKTEPUCTHK.

Martepuans! 11 IpOBEPKU OCTaTOYHBIX 3HAHUI

1.Ha BX0x pe30HaHCHOIO YCHJIMTENS MOJAETCsl MOCIEI0BAaTEIbHOCTh BBICOKOYACTOTHBIX
UMITYJIbCOB C HPSMOYTOJIbHOM orubatomeid. YactoTa 3amoiHEHUS HUMITYJIbCOB COBNAIAET C
PE30HAaHCHON YacTOTON yCHJIMTENS. YBEIUYATCs WIM YMEHbIIATCS UCKa)KeHUs! (OpMBbl CUTHAJIA Ha
BBIXOJIE YCHJIUTES, €CIIM YBETUUUTh T0OPOTHOCTh KOHTYpa YCUITUTENS?

OTBeTHI:

yBEJINYaTCs/yMEHBIIATCS

Bepsslii oTBET: yBEnu4yarcs

2.Ha HenuHeHHBI SIeMEHT ¢  BOJBTAMIIEPHOW  XapaKTepHCTHKOH i = aj + aju +
a5u mojaercs TapMOHMYECKHIA curHan ¢ yacToToi 2 K[, Kakue 4acToThl 6yIeT coiepKaTh CIEKTp
TOKA, IPOTEKAIOLIETO YePe3 HEITUHENHBIN JIEMEHT?

OTBeTHI:

[TepeuncanTh 4acTOTHI BceX cocTaBisomux (B KI'1r)

Bepusiii otBerT: 0, 2, 4.

3. Komnerenuust/Muaukarop: MOIIK-1.3 Ucnosb3yeT 3HAHUSA eCTECTBEHHBIX HAYK U
MAaTEMATHKH IIPA PCHICHUH MIPAKTUHYICCKUX 3aaY

Bomnpocsl, 3ananns

1. Avonnbiii  nerextop. Cxema, NpUHIMII JeiicTBusA. BpiOop mapamMeTpoB HarpysKH.
Koadouuuent nepemaun. BxogHoe compoTuBieHHe. AHaIM3 HCKaXEHWH, BO3HUKAIOIIUX IPU
HEMpaBUWIbHOM BbIOOpE pekrMa paboThl.

2.Ilpm kakux YyCIOBUSIX OOecleuyuBaeTcsi HEUCKaXeHHoe ycuieHue AM curHaios B
HEJIMHEWHBIX PE30HAHCHBIX YCUITUTEIAX?

[Toxaxkxute BBIOOP YCIOBUN HEHCKAKEHHOTO YycWwieHHs AM CHTHajiOB C IOMOIIBIO
K0JIeOaTeIbHOM XapaKTePUCTHKH.

3.M300pa3ute cxemy IUOAHOTO JAEeTeKTOpa. KadecTBEeHHO HApHCYWTE CIEKTPAIbHBIC
JarpaMMbl BXOJIHOTO HaNpsKEHUs, TOKA IMO/a U BBIXOAHOI'O HAIPsDKEHUS MPHU MOJadye Ha BXOJ
oaHoTOHaNbHOTO0 AM-curHaia.

N3 xakux cooOpakeHUi BHIOMPAIOTCS MapaMeTphl HArpy3KH JeTeKTopa’?
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4.Yt0 Takoe nepeHanpsyKEHHbIH PEKUM B pe30HaHCHOM ycwintene? [Ipu kakux yciaoBHsIX
OH BO3HHKAeT?

5.Kak M3MEHUTCS CIEKTp NMEPUOJUYECKOr0 CHTHaja, €ClIy IEPUOJ ITOBTOPEHUS UMITYJIbCOB
YBEJIMYUTCS BABOE (IJIUTEIBLHOCTh M aMIUINTY/]a UMITYJIbCOB HE U3MEHSAOTCS)?

6.Kak m3MeHuTCs CHEKTp MPSMOYIOJIbHOIO MMITYJIbCA C BBICOKOYACTOTHBIM 3aIllOJHEHHUEM,
€CJIM 4aCTOTY 3aIlOJIHEHHS YBEIUYUTh BABOE?

7.Kak M3MEHMTCS CHEKTP NMPAMOYTOJIbHOTO MMITYJIbCa C BBICOKOYACTOTHBIM 3aIIOJHEHUEM,
€CJIA JUINTEIBHOCTh UMITYJIbCA YBEIUYUTD BABOE?

8.Kak u3mMeHuTcs CekTp NepruoJuuecKoro CUrHaia, eClld JJIMTENbHOCTh KaKI0r0 UMITYJIbCa
YMEHBUIUTCS BABOE (II€PUOJ NOBTOPEHUS U aMIUIUTYAa HE MEHAOTCS)?

Marepuains! Uil IPOBEPKHU OCTATOYHBIX 3HAHUU

1.CriexTp aMIUIMTY AHO-MOYJIMPOBAHHOIO CUTHAJIA MTPE/ICTABIICH HA PUCYHKE.

108

2B 2B

T | T o

49 50 51

Onpenenure:

a) 4acToTy HecyIero kojebanus (B kI')

0) yacToTy Moayupymoiiero koiedanus (B kI 1)

B) KOO PUIIEHT MOAYIISIIINH

I') MAKCUMaJIbHOE 3HAYEHUE aMITUTY/ bl curHaia (B B)

1) MUHUMaJIbHOE 3HaYeHUE aMILTUTY/IbI cuTHala (B B)

OTBeTHI:

JIist Kak 101 MO3UITUU BOMIPOCA HYKHO YKa3aTh YUCIOBOE 3HAUEHUE OTBETA.
Bepubsiii otBet: a) 50 6) 1 B) 0,4 1) 14 1) 6

IIpumep Ouera

1.  KoppemsuvonHas ¢yHKOMsS ciaydailHOro mporecca. B3aumuHas KoppensiuoHHas
¢ynkiusa. CBolicTBa KOPPEISMOHHON (DYHKIMHU CTAI[MOHAPHOTO ciydyaiiHOTO mpouecca. MaTepBan
KOPPEJSLHHU.

2. Kak BBI ce0Oe mpencTaBiIsieTe METOANKY IKCIEPUMEHTAIBHOTO ONMpPEaeeHUs (PYHKIHH
pacrpeneneHus 3proguyecKkoro ciry4aiHoro mpoiecca?

3. HopManpHbIN ciydaiHbI NPOLECC C HYJIEBBIM CPEIHUM 3HAYEHHEM W JHCIIEpCUEn
4 B momaeTcst Ha AIEKTPUUYECKYIO 1I€Tb, COCTOAIIYI0 M3 MOCIEI0BATENbHO COSAMHEHHBIX AUO0NA U
pesuctopa. CompoTuBieHHEe Auona B TpsiMoM HampaBieHnn paBHo 100 Om, B oOpaTHOM
HarpaBieHuu — OeckoHeyHocTH. CompoTuBieHue pesucropa pasHo 300 Om. Haiftu minotHOCTh
BEPOATHOCTH HAIPSHKEHUS Ha PE3UCTOPE.

[TocTpouTh MIOTHOCTH BEPOATHOCTH HAIIPSHKEHUI Ha BXOJE LIETIN M HA PE3UCTOPE.

1. Komnerenuusi/Muankarop: MOIIK-2.1 IIpuMeHsieT 0CHOBHbIE METO/AbI U CPeCTBA
NPOBeICHUS IKCIIEPHMEHTAJIbHBIX HCCIe10BAHUI
Bomnpocel, 3ananus
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1.Cnyuaiinble npoueccsl. MHOroMepHas IUIOTHOCTh BEPOSTHOCTH CIIy4alHOIO Ipolecca.
CTanoHapHOCTh CIIy4aliHOro npouecca. MaTeMaTH4ecKkoe OKUIaHuE U JUCTIEPCHSL.

2.Koppensimonnast pyHKIHs clydaiiHOTO mporiecca U e€ cBoicTBa. IHTepBaI KOPpETSIUu.
B3aumnas xoppensunoHHast pyHKIHS.

3.CnekTpanbHas ~ IJIOTHOCTb ~ MOIIHOCTH  (9Heprertuueckuii  cmekrp).  CBoiicTBa
SHEpreTuyeckoro crnekrpa. Teopema Bunepa-Xununna.

4.OCHOBHbIE HCTOUYHUKH IIYMOB B PaJAMOTEXHUUYECKUX YCTPOMCTBAX M UX XapaKTEPUCTHUKH.
Tennosoii mrym. JIpo6oBoit mrym. O611ast XxapakTepruCcTHKa KICTOYHHUKOB IIIyMa B TPAH3UCTOPAX.

5.AHanu3 BO3JEHUCTBUS CIyYalHBIX MPOLECCOB Ha JMHEHHBbIe Lenu. CHeKTpalibHBIA U
KOPPEJALIMOHHBINA METO/Ibl aHAJIN3A.

6.Bozneiicteue Oemoro mryma Ha JMHEWHYR0 Ienb. lllymoBas monoca JTHHEHHON IemH.
CrarucTryecKkue XapakTepUCTUKH IIIyMa Ha BBIXOJE JIMHEHHOW LIETIH.

7.AHanu3 Bo3nxedcTBUS Oenoro Imyma M KoppeiaupoBaHHoro Imyma Ha RC  nemns.
Cob6ctBennblit mym RC-niemnmu.

8.AHanu3 BO3JEUCTBHS CIy4yalHBIX MPOILIECCOB Ha JUHEWHbIE H30HMpaTEIbHBIC IIECIH.
XapakTep KOppesIMOHHON (QYHKIIMH [TyMa Ha BBIXOJI€ U30MpPaTEIbHOMN IIeTIH.

9.AHanu3 Bo3AeicTBUS OJIOT0 IIyMa Ha PE30HAHCHBIN YCUIIUTENb. DHEPreTUUECKUN CIEKTP
U KOppeNArOHHas PYHKIIHS IIyMa Ha BbIXO/I€ OJIHOKOHTYPHOI'O PE30HAHCHOTO YCUIIUTETIS.

10.Y3KomonocHbIe ciay4aiiHeie mporecchl. [lonstue o6 ormbaromieit, dase, cuHdaszHOH U
KBaJIpaTypHOU KOMIIOHEHTaX. BbIBO BbIpaxKeHUs U1 IUIOTHOCTU BEPOSTHOCTHU orubatroieit u gassbl.

11.Y3komonocHbIe ciayvaiiHeie mporecchl. [lonstue o0 ormbaromieit, dase, cuHdaszHOH U
KBaJIpaTypHOi KoMIioHeHTax. KoppensunonHast pyHKius orudaromieil y3KonoJI0CHOTO CIIy4aifHOTro
nporecca.

12.CtaTucTiueckue XapakTepUCTUKU Orubaromieil CyMMbl TapMOHHUYECKOTO CHTHajda |
Y3KOITOJIOCHOT'O HOPMaJIbHOT'O IIyMa.

13.Bo3aeiicTBE HOPMAIBHOIO Y3KOIMOJIOCHOIO CIy4alHOIO IMpolecca Ha KBaJpaTHYHBIN
JIETEKTOP OTruOaroIIeH.

14.Pacyer TJIOTHOCTU BEPOSTHOCTH MPU HETMHEWHBIX O€3bIHEPLIMOHHBIX MPeoOpa3oBaHMIX
CIIy4alHBIX IPOLIECCOB.

15.0nTumaneHas auHelHas (uiabTpanusa. YacToTHas W UMITYJIbCHAS XapaKTEPUCTUKH
corimacoBaHHoro (¢uibTpa. CurHail Ha BbIXOJEe corjiacoBaHHOro ¢uibTtpa. IloHstne o
KBa3UONTHUMAIbHBIX (PHIBTPaX.

16.0OnTumanbHas JIMHENHAas ¢bunbTpanus. OunbTp, MUHHUMW3UPYIOIINI
CPEIHEKBAIPaTUYECKYIO OLIMOKY CUTHaa.

17.Ha nocnenoBarenbuyio RC-miens momaeTcst HOpMallbHBIN CitydaiiHbiii mporecc X(t) ¢
HYJICBBIM CPEIHHM 3HauCHHEM. 3HaYCHHs dHEPreTHYecKoro crekrpa mpouecca X(t) paBubr 10 B-c
Ha yactoTtax Huxke 500 k[ m Hymro Ha yacrtoTax Beime 500 kI'w. [Tapamerper nenu: R =1 kOwm, C =
500 n®. Haiitu qucnepcuio U IIIOTHOCTh BEPOATHOCTU HANPSKEHUS HA KOHJIEHCATOPE.

18.Ha mocnenoBarenbuyro RC-1erns mojaercss HOpMaibHBIN ciydaiineiii mpomecc X(t) ¢
KoppensinuonHoi pynkimeit R(t) = 2exp(—10|t|) B.Ilapamerps! nenu: R =10 kOm, C =100 u®.
Haiitn nucrepcuio m KOppemsUOHHYIO (DYHKIMIO HampsbKeHWs Ha KoHgeHcatope. IlocTtpouts
rpaduKy KOPPEIAIMOHHBIX (YHKIMHA U IPUMEPHBIN BUJI OCHMIIJIOTPAMM Ha BXOJE U BBIXOJE LIEH C
yKa3aHHEM XapaKTEePHBIX TOUEK.

19.Ha Bxom cxembl, H300pa)X€HHOW Ha pHUCYHKE, IMOJAeTcs CIydailHbIl mporecc,
PaBHOBEPOSTHO pacmpeneneHHbiii Ha otpe3ke [—1;3]. ConporuBieHue guoma B TPSIMOM
HalpaBICHUU PABHO HYJII0, B O0OpaTHOM HampaBleHMM — OECKOHEYHO Benuko. Haiftu
MaTeMaTUYeCKOe OXHIAHWE W TUIOTHOCTh BEpOATHOCTH PY(Y) HANpSDKCHUS HA BBIXOJE CXEMBI.
[Moctpouts rpaduk 3aBucumoctu PY(y).
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x(1) (1)

20.Ha BX0A OJHOKOHTYPHOTO pPE30HAHCHOTO YCHJIMTENS TMojaercs Oenblii mym ¢
sHepretuueckuM crekrtpoM Fy = 10 B.c. Iapamerpsl ycuiuTens: pe3oHaHcHas yactora 1 M,
nrymoBasi rosioca rienu 20 kI, koaddunment ycwienus Ha pe3onancHoi gactore — 20. Onpenenutsb
3¢ (deKTUBHOE HANPSIKEHHE, YHEPreTUUYECKUN CHEKTP U KOPPEJALMOHHYIO (YHKIMIO IIyMa Ha
BBIXO/I€ YCUJIUTESL.

21.Ha BXOA OJHOKOHTYPHOTO pPE30HAHCHOIO YCHJIMTENS Mojaerca Oenblii mym ¢
sHepretHueckuM crextpom FQ = 10 B.c. [lapamerpsl ycuiutens: pesoHancHas gacTota 1 MI'm,
nrymoBasi nosnoca 20 kl'u, koagdunuent ycuneHus Ha pe3oHaHcHOM yactote — 20. C BbIXOna
YCUITUTEIIS IIYM TIOCTYIAeT Ha JIMHEIHBIN IeTeKTOp orudaroiieii ¢ koapduueHrom nepeaun K =
1. Onpenenuts IUIOTHOCTb BEPOSTHOCTH W KOPPEIALMOHHYIO (DYHKIMIO IIyMa Ha BBIXOZC
JIETEKTOpA.

22 HaiiTu ©“  TIOCTPOUTH  KOPPEIALMOHHYIO  (DYHKIMIO  CIydyalHOTO  Ipoliecca
X(t) =4 cos(10 t +¢), eciu U3BECTHO, YTO (P — CIyvailHas BEIMYHHA, PACIpeIeICHHAs PABHOMEPHO
Ha HHTEpBasie [—T; Tt]. YeMy paBHO MaTeMaTHYECKOE OXHUIAHUE U AUCIEPCHS STOTO CIy4alHOTO
nporiecca?

23.Ha Bxox wunterpupytouieii RC — menu mopaercss cymMma TIapMOHHYECKOTO CHUTHaA
2c0s(10t) u Gemoro mryma X(t) co cmekTpampHOM mmoTHOCTRIO FJ = 10 B.c. Ompenenuts
napametpsl RC — menu, mpu KOTOPHIX OTHOIIEHHE aMIUIATY]IBI CHTHANA K CPEIHEKBAIPATUIHOMY
3HAUEHUIO 1IIyMa Ha BBIXOJIE LIENH IPUHUMAET MaKCUMaJIbHOE 3HaueHne max. Haiitu aTo 3HaueHue.

24 VicrounukoM mryma sisisiercs pesuctop R = 10 kOwm, 3an1yHTHPOBaHHBINA KOHIEHCATOPOM
C=1u® npu komHaTHOH Temmeparype. Ompenenuts >PQPEKTUBHOE  HaIpPsDKEHHE,
KOPPEISILIMOHHYIO (PYHKIIUIO U IJIOTHOCTh BEPOSITHOCTH IlIyMa Ha KOHJEHCATOPE.

25.0mpenenuTh MaTeMaTHUECKOE OXKHJaHUE U KOPPESALMOHHYIO (YHKIHIO orudaromien
Y3KOIOJIOCHOTO CJIy4YailHOro Ipoliecca Ha BBIXOJIE€ OJHOKOHTYPHOI'O PE30HAHCHOTO YCHUJIUTENS C
napametpamu: fp = 2 MI'n, Q =100, Kp=40. Ha BXox ycumurtens mocTymaer OeNlblid IIyM cO
CHeKTpanbHOi miotHocTeio FY = 10 B.c.

26.KakoBrbI crieniuduaeckne 0COOCHHOCTH KOPPESAITMOHHON (DYHKIIMH CITy9aitHOTO TIpoiiecca
Ha BBIXOJI€ Y3KOIOJIOCHOU pe3oHaHCcHOM 1ienu? Hapucyiite rpaguk 3Toi KOppensuoHHON (QyHKITHH.
Kak m3menutcs rpaduk, ecinm pe30HaHCHAs YacTOTa IENMy yBEIUYHTCS B 2 pasza (KodPuIueHT
nepeJayy Ha Pe30HaHCHOM 4acTOTE U 10JI0Ca MPOIYCKAHUS HE MEHSIOTCS)?

Marepuainsl 1)1 IPOBEPKH OCTATOYHBIX 3HAHUHN

1.Cy4aiiHplid mporiecc ¢ paBHOMEPHBIM 3aKOHOM paclpeieieHus Ha uHTepBaie [—4; 4]
MOJIaeTCs Ha OJHOCTOPOHHUI OrpaHHYWTENb, CX€Ma KOTOpPOro H300pakeHa Ha PHUCYHKE.
ConpoTtuBieHrue 1uoja B MPSMOM HAIpaBlIEHUH CIIEAYyEeT CUUTATh PAaBHBIM HYJIO, B OOpaTHOM
HaIpPaBJIEHUU — OECKOHEYHOCTH.

Onpenenutbh MaTeMaTHUECKOE OKUAAHKUE CITy4aiiHOrO MTPoLecca Ha BBIXOAE OTPaHUYUTEIS.
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x(1) (1)

OTBeThI:

PesynbTar npeacrasuts B [B].

Bepnbriii oter: 1

2.Ha nocnenoarenbhyto RL-1iens nogaercst cTallmoHapHbIH IyM cO CPEAHUM 3HadyeHueM 1
B. Onpenenute cpenHee 3HaUCHUE HANIPSKEHUSI HA CONTPOTHUBIICHUU.

OtBeTsl:

Pesynbrat npencraButs B [B].

Bepusiit otBeT: 1

3.0mnpenenuth dPPEeKTUBHOE HANpsDKeHUE coOCTBeHHOTO myma RC-menm mpu KOMHATHOM
temneparype. MICTOUHHKOM Iyma siBiisieTcsl TemioBoi 1mym pesuctopa. [lapamerpsr nenu: R = 1
kOMm, C =100 nd.

OtBeTsl:

Pesynbrat npencraButh B [MKB] 1 OKpyTiuTh /10 11€710T0 3HaUEHUS

Bepnsiit otBet: 20 MmxB

4.Ha mocnenoBarenpHyto RC-mens momaercs cTanmMoHapHBIA Iym ¢ aucrepcued 4 B u
PaBHOMEPHBIM CIIEKTPOM MOIIHOCTH B nosioce 9acTtoT oT 0 10 5 MI'n. [lapamerpst nenu: R =10 kOm,
C =10 a®. Onpenenure JUCIEPCUIO ITyMa Ha KOHJIEHCATOPE.

OTBeTHI:

Pesynbrar npeacraButs B [B]

Bepubiii otet: 0,02

5.benblil myM MpoXOoAMT Yepe3 PEe30HAHCHBIM YCHIUTENb C OJUHOYHBIM KOJeOaTeIbHBbIM
KOHTYpPOM B Harpy3ke. Kak usmeHurcs qucnepceus niyMa Ha BbIXOJE YCHIIUTENS, €CIU JOOPOTHOCTh
K0JIe0aTeIbHOTO KOHTYpa YMEHbIINTCS B 2 paza? BBeauTe COOTBETCTBYIOLIYIO LU(DY.

1 — He u3meHuTCs

2 — yMEHBUINTCSA B 2 pa3a

3 — yBenmyuTes B 2 paza

OtBeTsl:

VYka3zatb nudpy ¢ NpaBWIHLHBIM BAPUAHTOM

BepHbgiii oTBeT: 3

6.Ha Bxon unTerpupyronieir RC-nernrn (PHY) momaercss cymMma rapMOHHYECKOTO CHTHAJIA C
gactoToit 100 k['1, amrumuTynoit 2 B u 6enoro myma x(t). Onpeaenure yactoty cpesza GUIbTPa, IPH
KOTOPO OTHOIIIEHUE (] aMITJIUTY/Ibl CUTHAJA K CPETHEKBAIPATUYECKOMY 3HAUEHHUIO IITyMa Ha BBIXOJIE
LIENY IPUHUMAET MAaKCUMAJIbHOE 3HaUYEHUE.

OTBeTsI:

3anumurte oTBeT B [KI'11].

BepHnsiit otset: 100

7.0neKkTpuueckasl LEeNb COAEPKUT TPU HMCTOYHMKA HOPMAJIBHOIO IIyMa, BKIJIFOUEHHBIE
nocienoBarenbHo. J(h(HeKTHBHOE HANPsDKEHHE TIEPBOT0 MCTOYHWKA ITyMa paBHO 6 B, BToporo — 2
B, tpetbero — 3 B. Onpenenute 3QppeKTUBHOE HAPSHKEHUE CyMMapHOTo IIyMa, JIEHCTBYIOLIETO B
LETH.

OTtBeThI:

PesynbTar npencrasuts B [B].
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Bepuslii oTBeT: 7

2. Komnerenuus/Muaukarop: HOIIK-2.2 Beioupaer 3 peKTHBHYI0O METOTUKY
JKCIIePUMEHTAJBHBIX HCCIe0BAHUI

Bomnpocsl, 3aganus

1.Oproguueckoe CBOWCTBO CIyYallHBIX MPOILECCOB. MeToabl IKCIEPUMEHTAIBLHOIO
ONpEIeTICHUSI CTATUCTUYECKUX XAPAKTEPUCTUK IPrOJAUUYECKUX MPOIIECCOB.

2.0numuTe METOAMKY SKCIEPUMEHTAIBHOTO OINpeAeNieHUs] IUIOTHOCTH BEPOSATHOCTH
9ProJIMYECKOro ciayyaiiHoro npouecca’?

3.0nmummTe METOOUKY SKCIIEPUMEHTAIBLHOTO OINpeAeNieHUs] KOPPEISUUOHHON (QYHKIMU
AProJIMYECKOro ciayyaitHoro npouecca’?

Martepuainsl A1t IPOBEPKU OCTATOYHBIX 3HAHUI

1.CranmonapHselii  ciydaiiabiii  mporiece  U(t) mpeacraBiasier coOOH  MEPHOAMYCCKYIO
MOCIIE0BATEIBHOCTh MPSIMOYTOJIBHBIX HUMIIYJIBCOB CO CKBaXHOCTHIO 2 (MeaHzp) co ciay4ailHou
paBHOBeposiTHOU (ha3oii. Peanm3arnus cirydaiiHOTo mporiecca MpuBeIcHa Ha PUCYHKE.

Onpenenure:
1. 1) maTemaTuueckoe 0XKuaaHNue
2. 2) IUCIIepCHIo
3. 3) BEpOSATHOCTb TOT'0, YTO CIIy4alHbIN MpoLECC MIPEBBILIAECT 3HaueHue 2 B.
u(r), B
3 I
72
f
T
-1

OtBeTsI:

J1s KaX 01 IMO3HMIMK BOIIPOCA HY’KHO YKa3aTh YMCIOBOE 3HAYEHHE OTBETA.

Bepwusrii otBer: 1) 1 2)4 3) 0,25

2.Ha Bxon RC-menu momaercst 1mryM, sHEpPreTUyYeckuii cnektp kotoporo paBeH 10 B-c B
nostoce yactoT oT 0 o 10 kI’ n Hymro 3a mpenenamu 3Toi nosockl 4actoT. [lapamerps! nenu: R =
10 kO™, C = 100 n®. MoXxHO 71 BXOJAHOH IIyM CUUTATh OeiIbIM?

OTBeTHI:

na/Het

BepHblit oTBeT: HET

3. Komnerenuus/Muaukarop: HOIIK-2.3 [IpoBoauT 3xcnepuMeHTAIbHbIE
HCCJIe0BaHNs, 00padaTbIBaeT U NMPeACTABJIACT MOJYy4YeHHbIE JaHHbIE

Bomnpocel, 3ananus

1.KakoBa cBsI3p MeXay KOPpEISIIMOHHOW (yHKIMEH, >HEPreTUYeCKUM CIEKTPOM U
nucriepcueit ciyvaiiHoro npouecca? Kakoil ¢pusnueckuil cMpica uMeeT qucrnepcus?

2.Kak u3MeHHUTCs qucnepcHs IyMa Ha BBIXOJE OJHOKOHTYPHOTO PE30HAHCHOTO YCUIIUTES,
€CIIM YBEIMYHUTH JOOPOTHOCTh KOHTYpA YCHIIMTEINS IPU HEM3MEHHOM Koddduirente ycunenus? Ha
BXO/I YCUJIUTEIS T01aeTCs OEIIBbINA IIyM.

3.B kakom ciydae Npu NPOXOXKACHUU CIy4dailHOro Ipolecca 4Yepe3 JMHEHHYIO IElb
MIPOUCXOAUT €ro HopManu3anus? Yem 3To MOKHO OOBSICHUTH?

Marepuans! Uit IPOBEPKHU OCTATOYHBIX 3HAHUU

1.lns yMeHbIICHHs] yPOBHS IlIyMa Ucnosb3yeTcs unTerpupytonas RC-uens. Kak n3menurcs
JEICTBYIOIlEE 3HAUEHUE LIyMa Ha BBIXOJE, €CIM IIyMoBas Iosoca yBenuuutcss B 4 paza?
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[Ipenmonaraercsi, YTO BXOJHBIM CHUTHAJIOM SIBIIS€TCSl Oenblidi ImIyM. BBeanuTe COOTBETCTBYIOIIYIO
uudpy.

1 — "e uzmeHurcs

2 — yMeHbIINTCS B 4 pasza

3 — yBenumuutcs B 4 paza

4 — yMeHbILIUTCS B 2 pa3a

S — yBenMuuTCA B 2 pasza

OTtBeTsI:

VYkazars 1udpy ¢ NpaBUIbHBIM BapUaHTOM

Bepnpiii oteT: 5



