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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Leab ocBOeHUSI UCHUIIMHBI: H3YyUYEHHE COBPEMEHHOM TEOpHM PaAHMOTEXHUYECKUX
CUTHQJIOB M METOJIOB aHaliM3a NPOXOXKJEHUS CHUTHAJOB 4Yepe3 JMHEHHbIE W HEJIMHEIHHbIC
PAAMOTEeXHUYECKUE 1€MW KaK OCHOBBI JUISl YCHEIIHOTO H3Y4Y€HHUs MOCIEAYIOUUX MPEAMETOB
PaIuOTEXHUUECKOTO, CXEMOTEXHIHUECKOTO ¥ TEXHUKO-KHOCPHETUUECKOTO ITHKJIOB.

3agauu AU CHMILIMHbBI

- W3y4YEHHE METOJOB MAaTEMAaTHYECKOTO OIMCAHUS JETEPMUHUPOBAHHBIX CUTHAJIIOB U HX
XapaKTEePUCTHK, a TaK)Ke€ METOJOB aHAJIM3a MPOXOKIAEHUS AETEPMHUHUPOBAHHBIX CUTHAJIOB Yepe3
JUHEHHbIE W HEJIMHCHHBIC PATUOTEXHUYECKHE MU B COYECTAHHH C TIOHMMaHUEM (U3UIECKUX
IIPOLIECCOB U SIBJICHUI;

- W3Y4YEHUE METOJI0OB MATEMATHYECKOTO ONMUCAHUS CIIyYaWHBIX CUTHAJIOB CHTHAJIOB U MX
XapaKTEPUCTHUK, a TAKKE METOJ0B aHAJIM3a MIPOXOKICHHS CIIy4YalHbIX CUTHAJIOB Yepe3 JIUHEHHbIE U
HEJIMHEHHBIC PATUOTEXHUYECKHUE IIETMH B COYETAHWU C TMOHUMAHHEM (PU3MUECKUX IPOIECCOB H
SIBIICHUIA;

- OCBOCHHE METOJIOB pacyeTa XapaKTEPUCTHK PATUOTEXHUUECKIX CUTHAJIOB | LIECTICH, a TAK)KE
NPUMEHEHUs METOJIOB aHaliM3a IMPOXOXKJIEHUS CHUTHAJIOB 4Yepe3 JIMHEHHbIE U HEJIUMHEHHBIC
paIuOTEeXHUYECKHE TICTIH;

- OCBOCHHE METOH0B AKCIEPUMEHTAIBHOTO HCCIICIOBaHUS XapaKTEPUCTUK
PaIMOTEXHUUECKNX CUTHAJIOB, a TAaK)KE XAPAaKTEPUCTHUK U PEKUMOB PabOThl PaAMOTEXHUYECKUX
LICIIE.

OOyuenne mo gucuuiUinHe «PanuoTexHuYeckue Mmenu W CUTHAIBD) HaAIMpaBiIeHO Ha
dbopMupoBaHUEe y 00YYAIOIIUXCS CICAYIOIMNUX KOMITIETCHIIUH:

Koa u HauMeHoOBaHue

I/IH}II/IKaTopr JOCTHIKCHUSA

HaunmMmeHnoBanue noxkasarejs

HOIIK-1.2 [Tpumensier
(u3nUecKre 3aKOHbI U
MaTeMaTH4eCKHe METO/IbI JIJIs
pelieHus 3a1a4y
TEOPETHUYECKOT0 U
MIPUKIIATHOTO XapaKTepa;
HOIIK-1.3 Ucnonb3yeT
3HaHUS €CTECTBEHHBIX HAYK U
MaTeMaTHKH MpU PEeIICHUN
MPAaKTUYECKUX 3a/1a4.

KOMIIeTeHIU KOMIIeTeHIIUH OLICHHBAHHS
OIIK-1. Cnioco6en NOIIK-1.1 [Tonumaet 3HaTh:
UCTIONIb30BATh MOJIOKEHUS, (byHIaMEeHTaIbHBIE 3aKOHBI - CTaTUCTUYECKHUE
3aKOHBI U METO/IBI MIPUPOIBI; OCHOBHBIE XapaKTEPUCTHKH
€CTECTBEHHBIX HAYK H busnyeckue u Y3KOITOJIOCHBIX CITyYalHBIX
MaTEeMaTUKH JUISl peILICHHSI MaTeMaTHYEeCKHAE METO/IbI IPOIIECCOB;
3a/1a4 WH)KEHEPHOH HaKOTUICHHS, TIepeJadul 1 - METO/IBI pacyeTa
JeSITEIIBHOCTH 00paboTky nHpOpMaIu; CTaTUCTUYECKUX

XapaKTEPUCTHK CIyYaiHbIX
IPOIIECCOB HA BBIXOJIE
JIMHEHHON LIENH,

- OCHOBHBIE XapaKTEPUCTUKU
JUCKPETHBIX CUTHAJIOB U
UPPOBBIX (PUITBTPOB;

- METO/Ibl pacyera
XapaKTePUCTHK
JeTePMUHUPOBAHHBIX
CUTHAJIOB TIPH MPOXO0XKICHUH
yepe3 HeJIMHEeHHbIe LenH;

- METOJIBI pacyera
HPOXOKICHUS
JIeTePMUHHAPOBAHHBIX
CUTHAJIOB uepe3 JIUHEHHbIe
eI,




- MaTeMaTHYSCKHUE MOACIIH
JIETEPMUHUPOBAHHBIX
CHTHAJIOB U UX
XapaKTEPUCTUKH.

YMmeTh:

- BBIOMPATH ¥ MPABUIIHHO
HCIIOJIB30BaTh METOIBI
peLIeHHUs 3a/1a4 ONPEACICHUS
XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CHTHAJIOB ITOCJIC
IIPOXOXKICHUS YePeE3
JIMHCHHEBIC ICTIN,

- IPUBJIEKATh
COOTBETCTBYIOIIUI
MaTeMaTUYECKUI anmnapar Jist
pELICHUS TPUKIIAIHBIX 3a7a4
ONPEAEIIEHUS XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX;
Baanern:

- HaBBIKaMU PEUICHHUS 3a]1ay,
CBSI3aHHBIMU C PACYETOM
OCHOBHBIX XapaKTEPUCTHUK
AQHAJIOTOBBIX U IU(PPOBBIX
CUTHAJIOB M IIeTeil B UX
MoJieJiel

OIIK-2 cniocoben
CaMOCTOSITEIIEHO MTPOBOIUTH
IKCTIEPHMEHTAIbHBIE
UCCIICIOBAHUS U
UCTIONIb30BAaTh OCHOBHBIE
npuemMbl 00pabOTKU U
Npe/ICTaBICHHUS TTOTyYSCHHBIX
JTAHHBIX

HOIIK-2.1. ITpumensiet
OCHOBHBIC METOJIBI M CPEJICTBA
MIPOBEACHUS
IKCIIEPUMEHTAITLHBIX
HUCCIIEIOBAHUH,

NOIIK-2.2. Beibupaet

3 PEKTUBHYIO METOIUKY
AKCIIEPUMEHTAITBHBIX
HUCCIIEJOBAHUH,

NOIIK-2.3. ITpoBoaut
IKCIIEPUMEHTAIILHBIC
HCCIIeI0OBaHus, 00pabaThiBaeT
Y TIPEJICTABIISICT TTOJTyICHHBIC
JTaHHEIE.

3HaTh:

- METO/IbI IPAKTHUYECKOTO
OIIpEEIIEHUSI OCHOBHBIX
CTaTUCTUYECKUX
XapaKTEPUCTHK CITy4alHbIX
IIPOLIECCOB.

Ymern:

- IPOBOJIUTH
SKCHEPUMEHTAIBHBIE
UCCJIE0OBAHNS IIPOXOKIACHUS
JIETEPMUHUPOBAHHBIX
CUTHAJIOB Yepe3 HEJIMHENHBIE
LEIIH;

- IPOBOJIUTH
SKCIEPUMEHTAIBHBIE
UCCJIE0OBAHNS IIPOXOKIACHUS
JIETEPMUHUPOBAHHBIX
CUTHAJIOB Yepe3 JIMHEHHBIC
LEIIH;

- IPOBOJIUTH
JKCIIEPUMEHTAIILHOE
UCCJIEA0BAHUE CIIEKTPAIbHBIX
1 KOPPEIALIMOHHBIX
XapaKTEPUCTUK CIy4alHbIX
IIPOLIECCOB;




- aHaJIM3UPOBATh U3MEHEHHUE
XapaKTEPUCTHK CIyYaiHbIX
IIPOLIECCOB MPH MPOXOKIECHUU
yepes JIMHEHHbIE LeMy;

- IPOBOJUTH aHAIU3
CIEKTPAJIbHBIX XapaKTEPUCTUK
JE€TEPMUHUPOBAHHBIX
CUTHAJIOB.

Baagers

- HaBbIKaMU IIPOBEJCHUS
AKCIIEPUMEHTAIIBHBIX
MCCIJIEIOBAaHUM XapaKTEPUCTHK
AQHAJIOTOBBIX U IIU(PPOBBIX
CUTHAJIOB U LIENIEN U UX
MOJeJIeH

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucumiinHa OTHOCHTCS K o0s3arenpHOM wactu Onoka bl «JlucturummHbl (MOMYIH)».

JucuuminHa HemoCpeICTBEHHO CBsI3aHa CO CIEAYIOIUMU JUCIUILTUHAMU U nipakTukamu OOIT:

I'enepupoBanue 1 GOpMUPOBAHUE UMITYIIHCOB;

MeTo/ibl U CpeACTBA U3MEPECHUI;

OCHOBBI KOMIIBIOTEPHOT'O ITPOCKTUPOBAHUS U MOJICTTUPOBAHUS PATUOIICKTPOHHBIX CPEJICTB;

[Tpuem u 0O6paboTKa CUTHAJIOB;

ITpon3BoacTBEHHAs MpaKTHUKa (IPOEKTHO-TEXHOJIOTHYECKas);

Pannomarepuansl U paliOKOMIIOHEHTHI;

PannoTrexHuueckue CUCTEMBI;

Pannodusuka;

CAIIP pannosnieKTpOHHBIX CPE/ICTB;

VYerpoiictBa CBY 1 aHTEHHBI;

VYuebHas mpakTrKa (03HAKOMUTENbHAS);

DeKTpoAMHAMHKA U PACTIPOCTPaHEHUE PATHOBOIIH;

DIIEKTPOTEXHUKA.



OO61mas TpyA0eMKOCTh AUCHHUIUIHNHBI COCTaBIsAEeT 3 3a4eTHhIX eauHuIbI (108 yacoB).

3 CTpyKTypa M cofep:KaHHe TUCHUILTHHBI

3.1 Buabl yueOHoii padoThl U TPYA0€MKOCTH

3.1.1 Ounas popma oOydeHus

Ne Bit vaeGHoil padoThI KomanuecrBo | CemecTpsl
n/n 1y p 4acoB 4
1 | AyauTopHble 3aHATHSI 54 54
B ToMm umce:
1.1 | Jlexuuu 36 36
1.2 | CemuHapckue/pakKTHUECKUE 3aHITH
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 | CamocTosiTesqibHAsI padoTa 54 54
B ToMm uucne:
2.1 | IlogroroBka K 1a00paTOpHBIM paboTam 9 9
2.2 | Pabora ¢ KOHCIIEKTOM JIEKIUIA 9 9
2.3 | BemonHeHue pacueTHO-TpaguuecKux padoT 18 18
2.4 | IloaroToBka K 9K3aMeHY 18 18
3 | IlpomexxyTouHasi aTTeCTAIUS
3adet/nud.3aueT/7K3aMeH JK3aMEeH
Hroro 108 108

3.2 TeMaTH4eCKHUii MJIAH U3YYeHHUS T CHUTLTAHBI

3.2.1 Ounas popma 0OydeHus

TpynoemMKoCTh, 4ac
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Pasnen 1. OcHoBBI Teopuu
1 o P 28 6 0 4 0 8
AeTePMUHHPOBAHHBIX CHTHAJIOB
11 Tema 1. MaTemaTnueckue MOOEIN 1 5 2
"~ | IeTepMHHHUPOBAHHBIX CUTHAJIOB.
12 Tema 2. CnekTpanbHbIil aHAINA3 1 2
" | IepUOINYECKUX CUTHAJIOB.
Tewma 3. CnexktpanbHOe
1.3 | npexacraBieHne HEMIEPUOINIECKUX 2 2 2
CUTHAJIOB.
1.4 | Tema 4. MoayaupoBaHHBIC CUTHAJIBI 2 2
Paznen 2. AHaan3 npoxokaeHust
2 o o0 24 4 0 2 0 10
JAeTePMUHUPOBAHHBIX CHTHAJIOB




yepe3 JUHeliHbIe PAHOTEXHUYECKHE
nenu

Tema 1. CnekTpalibHBIN METOL

2.1 | IpoXOXIeHHS JETEPMUHUPOBAHHBIX 2 1 5)
CUTHAJIOB Yepe3 JIMHEIHbIE IeTH.
29 Tema 2. MeTo HU3KOYACTOTHBIX 9
HKBUBAJICHTOB

Paspen 3. lpeoGpa3oBanue cHrHaI0B
3 | B HeJIMHEHHBIX U MIAPAMETPHYECKHX 28 6 0 4 0 12
nensix

Tema 1. Bo3geiictBue
3.1 | rapMOHHYECKOr0 CUTHAja Ha 2 2 4
HEJIMHEMHBIN JJIEMEHT

Tema 2. HennaeliHoe pe30HAHCHOE
yCWJIeHHE. Y MHOKEHHE YacTOTHI.
Tewma 3. JlerektupoBanue AM
CUTHAJIOB.

Pasnea 4. Xapaktepuctuku
CJIy4aiHbIX IIPOLIECCOB

Tema 1. Ciryqaiinble nporeccsl U UX
XapaKTePUCTHKU

Tema 2. KoppensuronHasi 1 B3aUMHO
KOppessiiMoHHask QYHKIUU

Tema 3. CnektpanbHas IIIOTHOCTh
4.3 | momnHoctH (CIIM) ciygaiiHoro 4 1 4
mporuecca

Pa3nea 5. Anann3 npoxo:kaeHust
5 | cayyaiiHbBIX mpoIeccoB Yepe3 32 10 0 4 0 12
JIMHEHHbIE EeNu.

Tema 1. MeTtoap! ananusa
5.1 | IpoXOXKIeHHS CITydaifHBIX MTPOIIECCOB 6 2 6
4yepes3 JUHENHBIE IeH

Tema 2. Bo3aeiicTBrE y3KOMOJIOCHOTO
HOPMAaJIBHOTO CIIy4ailHOTO mporecca
Ha KBaJ[paTUYHBINA JETEKTOP
orubaroIeH.

3.2

3.3

32 10 0 4 0 12

4.1

4.2

5.2

Hroro | 108 36 0 18 0 54

3.3 ConepxaHue TUCHUINTAHBI

Pa3nes 1. OcHOBBI TeOpHHU 1eTEPMUHHPOBAHHBIX CUTHAJIOB

Tema 1. MaremaTnueckre MoJIe1 AETEPMUHUPOBAHHBIX CUTHAJIOB.

Knaccudukanuss curnanos. [lpuHOMD JUHAMUYECKOTO MPEJACTABICHHUS CHTHAJIOB.
OrneMeHTapHble CUTHaJBL. ['eomeTpuueckrne MeTopl B TEOPUM CUTHANIOB. JIMHEItHOE MPOCTPaHCTBO
curHanoB. Ilonarue koopauHaTHoro Oasuca. Hopma, >3Heprus u METpUKAa CHTHAJIOB B
HOPMHUPOBAaHHOM JIMHEHHOM IpocTpaHcTBe. CKalApHOE NMPOU3BEACHNUE CUTHAIOB. OpTOrOHaIbHBIE
CUTHaJIBI U 000011IeHHBIE Psiibl Dyphe.

Tema 2. CnexTpajbHbI aHAIU3 IEPUOJINYECKUX CUTHAIIOB.

CnekTpanbHbli  aHaIW3  NEPUOJMYECKUX  curHanoB. Pang  @Dypee B Oasuce
TpuroHomerpuyeckux ¢yHkuuid. Komriekcnas ¢opma psga @ypwe. Pacuer amMminuTys rapMOHHUK.
CrnekrtpanbHas nuarpamma. Pacnpesenenne MOITHOCTH NEPUOANYECKOTO CUTHAA 110 CIIEKTPY.

Tema 3. CnekTpajlbHOE NPEACTABICHUE HENIEPUOINIECKUX CUTHAIIOB.



CrnektpanbHasi MJIOTHOCTb U ee cBoWcTBa. CrHeKkTpasibHas IUIOTHOCTh HEUHTETPUPYEMBIX
curHanoB. OOoOmeHHas ¢opmyna Penes. DHepreTudeckuil CrekTp, e€ro cBoiictBa. B3anMmubli
DHEPreTUYECKHUM CIIEKTD.

Tema 4. MoaynupoBaHHbIE CUTHAJIbI

Buner Moapymsiuu  curHanioB. CurHainel € aMIUIMTyAHOM Mopayisuued (AM) u ux
xapakTepucTuki. CurHainel ¢ yriaoBoil moaymsauueil. ®azoBas moxymsauus (OM) u yactoTHas
monyssuus (UM). JleBuanus 4acToThl U MHAEKC YIII0BOM Moy nsauuy. CIEKTPhI CUTHAJIOB € YTJIOBOM
Moayisauuen. [Ipaktudeckas mmpuHa crnekrpa. IloHsaTHE O CII0KHOMOIYJIMPOBAHHBIX CUTHAJIAX.
Da30MaHUIMYJIMPOBAHHBIE CHUTHAJIBI W MMIIYJIbChl C JIMHEMHOM YAaCTOTHOM MOIYJSILIMEH, HX
XapaKTEPUCTUKU. Y3KOMOJOCHbIE curHansl. lloHsTue y3komosiocHoro curHana. @usnueckas
orubaromiasi U KOMIUIEKCHas orubaromas. AHamuTuueckuid curhai. CHekTp aHaJIuTHYeCKOIo
CUTHaJIa ¥ KOMIUIEKCHOM Oruoaromei.

Paznen 2. AHaIu3 NPOXOXKIEHHUS JeTEePMUHUPOBAHHBIX CHTHAJIOB 4epe3 JIMHEHbIe
paauoTeXHUYeCKHe e

Tema 1. CnekTpanbHblii METOJ IPOXOKACHUS JETEPMUHUPOBAHHBIX CUTHAJIOB Yepe3
JIMHEHWHEBIC IIETTH

CyTh CHEKTPAJIbHOTO MeETOJa. AHalW3 MNPOXOXKACHUS aMIUIMTYIHO-MOJIYJIMPOBAHHBIX M
YaCTOTHO-MOJIyJINPOBAHHBIX CHUTHAJIOB 4Yepe3 H30upaTeNbHbIC IEMU. YCIOBUS HEUCKAKCHHOTO
MPOXOXKJICHHUST MOJYJIMPOBAHHBIX CHUTHAJIOB. B3aMMOCBSI3b  Pa3iMUHBIX METOJ0B aHaJIM3a
MPOXOXKJICHUS] JETEPMUHUPOBAHHBIX CHUTHAJIOB 4Yepe3 JIMHEWHbIE IeNH, WX CpaBHUTEIbHAS
XapaKTEPUCTHUKA.

Tema 2. MeToa HU3KOYACTOTHBIX SKBHBAJIECHTOB

AHamM3  TPOXOXKICHHUS  PAJAMOCHUTHAIOB  4Yepe3 u30upaTeiabHbIE IIENMH  METOJ0M
HU3KOYACTOTHBIX SKBUBAJICHTOB. AHAJIN3 MOJKIIOUYEHUS TAPMOHUYECKOT0 CUTHaJIa K M30UpaTeIbHOM
nenu. AHanu3 BosaeicTBus BU umMmynbcoB Ha n3bupaTteabHble IIenu. AHATU3 BO3JACHCTBUS CKayKa
(a3pl TapMOHUYECKOTO KOJIeOaHHsI HA PE30HAHCHYIO IIETb.

Pasnen 3. OcHOBBI TeOpUH 1eTEPMUHUPOBAHHBIX CHTHAJIOB

Tema 1. Bo3aeiicTBre rapMOHMYECKOIO CUTHAJIA HA HEJTMHEWHBIN 2JIEMEHT

[TonsiTne HenuHEWHOW OE3bIHEPIMOHHONW cucTeMbl. CHEeKTpPaJbHBIA COCTAaB TOKAa TIPH
BO3/IEUCTBUM FApMOHUYECKOT0 HAMPSKEHUS Ha HETMHEHHBIH O€3bIHEPLIMOHHBIN ABYXIIOIIOCHUK.

Tema 2. HennHueitHOe pe30HAHCHOE YCHIICHUE. Y MHOKEHHUE YaCTOTBHI.

[TpunIUn paboThl HEMHEHHOTO pe30HaHCHOTO yemuTens. KonebarenbHas XxapaKTepUCTHKA.
Bei6op pexkuma paboOThl pEe30HAHCHOTO YCHUJIMTENS Mpu ycuileHun AM curHama. YMHOXeHHE
qacToThl. BeIOOp pexnmMa paboThl.

Tema 3. /lerektupoBanne AM cHUrHasios.

[Tpunuun nerextupoBanuss AM curnanoB. KosnexktopHblii nerekrop AM  cursanios.
Koadunment nerextupoBanus. [letekropHas xapakrepuctuka. J{nonnslii nerektop AM curxasios.
Koadduuument nerextupoBanusi.  JleTeKTOopHas XapakTepucTHKa. BXoIHOE CONpOTHBIECHHE
JTUOJTHOTO JeTeKTopa. VckakeHus, BO3HMKAIOIIME IpU HENpaBHWJIBHOM BBIOOpPE MapaMeTpoB
Harpy3Ku JUOIHOIO JETEKTOPA.

Pa3nes 4. XapakTepucTHKH CIy4aHHBIX NPOLIECCOB

Tema 1. CimyuaiiHble MPOLECCHI M UX XAPAKTEPUCTUKU

Meroapl omnucaHus CIy4alHbIX IIPOLECCOB. MHOroMepHas IUIOTHOCTb BEPOATHOCTH.
MowmenTHbIe (YHKIUH ciaydaiiHoro mporecca. CranMoHapHbBIE W IPTOAUYECKHE CIIydaiiHbIC
nporecchl. MeToAbl OINpeeNeHus] TNIOTHOCTH BEPOSTHOCTH NMPH HETMHEWHBIX MPeoOpa3oBaHHIX
CIy4alHBIX  IPOLECCOB. MeTonbl  OKCIEPUMEHTAJIBHOTO  ONPEAEICHUS  CTaTUCTHYECKHX
XapaKTEPUCTHK PrOJUYECKUX CIIydalHbIX ITPOLIECCOB.

Tema 2. KoppensiiimornHasi 1 B3aMMHO KOPPEJISAIIMOHHAS PYHKITAN
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Koppensimonnas (aBTOKOppesuoHHas) PYHKIUs CIIy4allHOrO mpoiiecca, €€ CBOMCTBA U
¢usnueckuil cmbica. Bpems (MHTepBasl) KOppENsALMM CTAlMOHAPHOIO CIIydyallHOro Ipolecca.
B3anmHas koppensiuoHHast QyHKIHS CIy9YaiiHbIX POLIECCOB.

Tema 3. CniextpanbHas mioTHocTh MoltHocTH (CIIM) citydaiiHoro nmporecca

CrnekrpanbHast I0THOCTh MOIIHOCTH (CIIM) ciydaliHbIX cCUTHAJIOB U €€ cBoiicTBa. Teopema
Bunepa-Xunuuna. O¢¢extuBHas mmpuHa crnekrpa. Ilonsatue Oemoro myma U myma c
OTpaHUYEHHBIM CIIEKTPOM.

Paznen 5. AHajamn3 npoxokaeHus CJy4ailHbIX POLEeCcCOB Yepe3 JMHeHHbIe Helnu.

Tema 1. Meroab!l aHanmm3a MPOXOKACHUS CIIy4alHBIX MPOLIECCOB YepPe3 JTMHENHBIE LIETIH

CrniekTpanbHbIil METO/1 aHAJIU3a MPOXOKIECHUS CIIy4YaiiHBIX IPOLIECCOB Yepe3 IMHEHHbIE LIETIH.
KoppensiyoHHBI METOJ aHaJIM3a MPOXOKIAEHUS CIyYalHBIX IPOLECCOB YEPE3 JIMHEHHBIE LIETH.
BozneiictBue Oenoro mryma Ha JIMHEMHYIO LeNb. OKBUBAJEHTHAs IIyMOBas II0JIOCA IIETIH.
CobctBennbiii mym RC-unenu. Bo3zaelicTBHe KOppeTUpOBaHHOTO IIyMa Ha JIMHEHHYIO IIETb.
[TnotrocTs BepositHocT CII Ha BXO/1€ TUHEHHO 1IeTH.

Tema 2. Bo3zaelicTBHue y3KOIOJOCHOIO HOPMAJIBHOIO CIIy4aiiHOTO Ipoliecca Ha
KBaJPAaTUYHBINA JETEKTOP OrHOAIOIICH.

Bbruucnenne KoOppensUMOHHOW (QYHKUMH IpU IHOJIMHOMMAIBHOM IpeoOpa3oBaHUU
ciy4aiHbIX IpoueccoB. CTaTUCTUYECKHUE XAPAKTEPUCTUKM CHUTHAJIa HA BBIXOJE KBaJApaTUUYHOIO
JETEKTOpa.

3.4 TemaTnKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTHYECKUE 3aHATUS
He npenycmotpensl.
3.4.1 JlabopaTopHble 3aHATHS

JlaboparopHoe 3aHsATHE 1. MaTemaTuuecKie MOJIENH ICTePMHUHUPOBAHHBIX CHTHAJIOB.

JlaGopaTopHoe 3ansTHE 2. CrieKTpaibHOE MPEICTaBIeHHE HETIEPUOINYECKUX CUTHAIOB.

JlaboparopHoe 3aHsATHE 3. AHATU3 TPOXOKACHUS IETEPMUHUPOBAHHBIX CUTHAJIOB Uepe3
JIMHEWHBIE pAIMOTEXHUYECKUE LICTIH.

JlaboparopHoe 3aHsTHE 4. Bo3eiicTBue rapMOHHYECKOrO CHTHAJIA HA HEJIMHEHHBIN 3JIEMEHT

JlaGopaTtopHoe 3anstue 5. [IpeoOpazoBaHne CUTHAIOB B HEJIMHEWHBIX U MTAPAMETPUUECKHIX

HETIsX.

JlaGopaTopHoe 3ansTHe 6. CiryJaifHbie IPOIECCHI M UX XapPaKTEPUCTUKH

JlaboparopHoe 3aHsTHE 7. CriekTpasibHas mioTHocTh MomHoctH (CIIM) ciy4aiiHoro mporecca

JlaGoparopHoe 3aHsATHE 8. MeToapI aHaM3a IPOXOXKICHHUS CIy4ailHBIX TIPOLIECCOB Yepe3
JIMHEHHBIE LETIH.

JlaboparopHoe 3aHsTHE 9. Bo3/eiicTBrE Y3KOMOIOCHOTO HOPMAILHOTO CIIyYaifHOTO Mpolecca Ha
KBaJ[paTHYHBII JETEKTOP OrnOaOICH.

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)

He npegycmotrpeHsl.
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4 YyeOHO-MeTOaAMYECKOE M MH(OPMALMOHHOE o0ecredeHne
4.1 Hopmatusnblie 1o0KyMeHTbI 1 'OCTob1

1. TOCT 16465-70 Curnansl paAMOTEXHUYECKUE U3MEpUTENbHbIe. TepMUHBI U ONpeieIeHUs

2. TOCT 7.32-2017. MexrocynapcTBeHHbIl cranmapt. Cucrema CTaHIApTOB IO
uHpopManuy, OUOIMOTEUHOMY M H3JaTeNbCKOMYy Jeiny. OT4eT O Hay4yHO-HCCIEeI0BaTEIbCKON
pabote. CtpykTypa u npasmia ohopmiieHus "

4.2 OcHoBHasi IUTepaTypa

1. boromosos, C. 1. PaguoTexHuueckue 1eny U CUTHANBI : y4eOHO-METOJMUECKOe ocodue
/ C. WU. boromonoB. — Mockpa : TYCVYP, 2012. — 25 c. — Tekcr : 21ekTpoHHbIN // JlaHb :
aNeKTpOHHO-OnbnoTeynas cuctema. — URL: https://e.lanbook.com/book/10876.

2. 'mmmuneBnd, 0. b. PagworexHuyeckne menu M CHTHAIBI : yuyeOHOoe mocobue / 1O. b.
['mvmmuneBuuy. — CeBactomnons : CeBl'Y, 2020. — 211 c.— Teker : anmektponHslii / Jlanp :
3NIeKTPOHHO-OnbIroTeunas cuctema. — URL: https://e.lanbook.com/book/164926.

3. EBnokumos, A. O. Pagnorexnuueckue nenu 1 curtanbl. COOpHUK 3a/1a4 U yIIPaKHEHUH.
yuae6Hoe mocodue / A. O. Enoknmos. — Homkap-Oma : IITTY, [6. r.]. — Yacts 1 — 2016. — 64
c. — ISBN 978-5-8158-1751-7. — TekcT : »neKTpoHHbIH // JlaHb : 37E€KTpOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/93228.

4.3 lonoJHUTE/IbHAS JJUTEpPaTypa

1. Acraiikun, A. W. Teoperudeckue OCHOBHI pamuoTexXHWKH. Yacth 3. CurHaiasl B
PaIMOTEXHUYECKUX TIeTsIX : yaeOHoe mocodue / A. U. Acraiikun, A. I1. [Toma3koB ; moa peaakiuei
A. U. Acraiikuna. — Capos : POAL- BHUND®, 2004 — Yacts 3 : CurHaiibl B paguoTEXHUYECKUX
nensix — 2004, — 400 c. — ISBN 5-9515-0041-9. — Texkcr : anekTpoHHbIH // JIaHb @ 37€KTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/243431.

2. KaparaeBa, H. A. PanmnorexHuyeckue Ienu M CUTHANBI : ydyeOHoe mocobme / H. A.
KaparaeBa. — Mocksa : TYCVYP, [0. 1.]. — Yactb 1 : Teopus curnanos u nuHeitHbIe e — 2012,
— 260 c.— Texkcr : snektpoHHbIH / Jlaup : 31ekTpoHHO-OMONIHMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/110416.

3. Hedemor, B. 1. PaamorexHuyeckue Ienu W CUTHAIBI : y4eOHUK 11 By3oB / B. W.
Hedenos, A. C. Curos ; nox penakiueii B. Y. Hepenoa. — Mocksa : M3znatensctBo Opaiit, 2024.
— 266 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-02408-1. — TekcT : 37€KTPOHHBIN //
O6pasoBarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537077.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECypPChI
He npexgycmotpensl.

4.5 JInueH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecrieyeHue

1. Microsoft-Office;
2. Microsoft-Windows.
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4.6 CoBpemMeHHbI€e IPo(eccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. Enqunoe okHO J0CTyIa K 00pazoBaTeabHbIM pecypcaM DenepanbHblil mopTa
http://window.edu.ru

2. KoMmproTepHbie HHPOPMALMOHHO-TIPABOBbIE CUCTEMBI « KOHCYIBTaHT»
http://www.consultant.ru, «I"apanT» http://www.garant.ru

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

4. Poccuiickas rocynapcrBeHHas o6ubnuoreka http://www.rsl.ru

5. ObC «YHuBepcuterckas 6ubnanoreka onnaitn» https://biblioclub.ru/index.php

5 MarepuajabHO-TEXHHUYECKOE 00ecmeuyeHue

1. KoMITbIOTEpHBIii KJIACC C TIPETyCTaHOBJICHHBIM IPOrPAMMHBIM 00ECIICYCHUEM, YKA3aHHBIM
B II. 4.5, MynpTHMeINItHOE 000pYI0BaHKE (IIPOEKTOP, IEPCOHANBHBIN KOMIIBIOTEP MPETIO1aBaTEest)

2. Aynutopus Ul JICKIMOHHBIX, MPaKTHYECKUX 3aHsTuid. OO0OpymOoBaHME M ammaparypa:
ayJMTOPHAs JTI0CKA, BO3MOKHOCTD MCIIOJIB30BAHUS MYJIbTUMEIUIHOTO KOMIUIEKCA.

3. Cnenpanu3upoBaHHasl ay JUTOPUs AJIsl IpoBeieHust JabopaTopHbIX padot. O6opyaoBanue
U anmaparypa: ocHuuIorpadsl, KOMIDIEKT THIIOBOTO JIabopaTopHOro obopynoBaHHs "OCHOBBI
anekTpoHUkH"; OD1-C-P (cTeH10BOE UCTIOIHEHHE, PyUYHas BEpCHUs).

6 MeToauyeckue peKOMeHAAIUN

6.1 MeToanuyeckue peKoMeH allUH JIS NIPenogaBaTeis M0 OpraHu3anuu
00y4eHuUs

Ha nepBoMm 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTY/AEHTOB C MOPSAKOM €€
U3y4eHHus (TeMaMu Kypca, popmMamu 3aHATHH, TEKYIETO U IPOMEXYTOUHOTO KOHTPOJIS), PACKPHITh
MECTO U pOJIb JUCLUIUINHBI B CUCTEME HAyK, €€ NPAaKTUYECKOE 3HAUEHUE, JOBECTU 10 CTYACHTOB
TpeOoBaHus K (opMe OTYETHOCTM M NPUMEHEHHUs BHUAOB KOHTpoJs. Bwimatorcs 3amanus ass
HOJTOTOBKHU K J1a00OPaTOPHBIM 3aHATHSIM.

[Ipu noaroroBke k 1a00paTOPHBIM pabOTaM MO MEPEUHIO OOBSIBICHHBIX TEM MIPENOaBaTelto
HE00X0/IMMO YTOUHHTH IJIaH UX MPOBEJEHHS, MPOIyMaTh (POPMYITUPOBKU U COAEpIKaHUE YUEOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CY’KJ€HHE, 03HAKOMHUTHCS C IIEPEUHEM TEMATHYECKUX BOIIPOCOB.

B xome pabGoThl BO BCTYNMTENBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAUMMOCTb TEMBbI
paloThI, OIPEAETUTh MOPATOK €€ IPOBEIECHUS, BpeMs Ha 00CYkJIeHHE KaK0ro yueOHOro BoIpoca.
[Tpumensst GpOHTATBHBIN ONPOC JaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYA€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHSATUH.

B 3akmounTensHON yacTu paboThI ClEAyeT MOABECTH €€ UTOTU: JIaTh OLEHKY BBICTYIUICHUH
KaXKI0r0 CTyJIeHTa U y4eOHO! IpynIibl B LIeJIOM. PacKpbITh M0JI0KUTETbHBIE CTOPOHBI U HEJJOCTATKU
npoBeieHHON JabopaTopHOi paboThl. OTBETUTH Ha BONPOCHI CTYAEHTOB. BhimaTh 3amanus s
CaMOCTOSATENIbHOW PabOThI O MOJATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.

6.2 MeTonnqecm/le YKazaHus 1Jis oﬁyqaloumxm 10 OCBOCHHMIO TMCIIMIIJINHBI

CamocTosTenbHas paboTa CTyJeHTOB HalpaBJIeHa HA PEIICHHE CIIEAYIONIHX 3a/1a4:

CamocrositenbHas paboTa sBISETCS OJHUM M3 BHMJIOB yueOHbIX 3aHATHHA. Llenb
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE CaMOCTOSTENIbHOE MOJYyUYEHUE CTYJEHTAMH HABBIKOB,
paccMaTpUBaEMBbIX B IPOLECCE U3YUYCHUS JUCLUIIINHBL.

AyIuTOpHAas CaMOCTOSATENbHAS padoTa M0 TUCIHUITIMHE BHITOIHSACTCS Ha YUYSOHBIX 3aHATHIX
[IOJ] HETIOCPEACTBEHHBIM PYKOBOJACTBOM IIPENOAABATENA U 110 €I0 3aJaHUI0.
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BueayautopHass camocrosiTenibHas paboTa  BBIOJHAETCS CTYACHTOM 110  3a/laHuIo
npernojaBaTess, Ho 0€3 ero HenoCPEICTBEHHOTO y4acTHsL.

3aoauu camocmoamenvHoll padbomsl cmyoeHma.

- pa3BUTHE HABBIKOB CAMOCTOSITEIbHON Y4eOHON paboThI;

- OCBOCHHUE COJIEP>KaHUs JUCLMILIIUHBL;

- yriryOJieHre COepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHHA AUCHUIUINHBL

- ICTOJIb30BaHUE MaTepUasa, COOPaHHOIO U MOJIYYEHHOTO B X0J1€ CAMOCTOATEIbHBIX 3aHATUN
U1 3 PEKTUBHOM MOATOTOBKH K 9K3aMEHY.

Buowt éneayoumopnoii camocmosamenvHoi pabomoi:

- CaMOCTOSTEIPHOE U3yYEHHUE OTICIIBHBIX TEM JUCIUTUIIHHEI;

- BBITIOJTHEHUE PACUETHO-TpaPUIeCKUX padoT;

- MOATOTOBKA K JTAOOPATOPHBIM 3aHSATHSM;

- oopmiieHHE OTYETOB IO BHIMOJIHEHHBIM JTa0OPATOPHBIM paboTamM U MOATOTOBKA K HX
3alluTe;

- IOATOTOBKA K MPOMEKYTOYHOM aTTeCTaIUU.

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON paboThl HEOOXO0IUMO IPOUTH CIICTYIONINE
STambl:

- ONpEIEIICHUE 1IeJIM CaMOCTOSITENIbHOM paboThI;

- KOHKpEeTH3aIus 03HaBaTeIbHOM 3a/1a4u;

- CaMOOLIEHKA FOTOBHOCTHU K CAMOCTOSITEJIbHOM paboTe;

- BBIOOD aJIEKBaTHOTO CI0c0o0a JeCTBYS, BEAYIIEro K PEeIICHUIO 33/1a4H;

- IUIaHUPOBaHKE PabOThI (CaMOCTOSATEIHHON UM C TOMOUIBIO ITPENOJaBaTeNs) HaJl 3a/laHUEM;

- OCYIIECTBIIEHHE B TMPOIECCE BBIMOJHEHUS CAMOCTOSITEILHOW pPabOThI CaMOKOHTPOIS
(IPOMEXYTOYHOTO ¥ KOHEYHOTO0) PE3yIbTAaTOB pabOTHI U KOPPEKTUPOBKA BHITIOJIHEHUSI PaOOTHI;

- pepnexcus;

- Ipe3eHTaIus paboThI.

7 @oH/ OLIEHOYHBIX CPEICTB

B mporiecce 00y4eHHsT HCIIONB3YIOTCS CIETYONINE OIEHOYHBIE (OPMBI CAMOCTOSTEIHHOMN
paloThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCHEBAeMOCTH U MPOMEXYTOUYHBIX
aTTeCTalluN:

- 3al1MTa JJabOpaTOPHBIX paboT;

- BBIMOJIHEHHE U 3aIlIUTa pacueTHO-Tpaduyeckux padborT;

- DK3aMeH.

OrneHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKIIIOUYAIOT KOHTPOJIBHBIE 33/1aHUS
M0 IPAKTUYECKUM PadOTaM MHIMBHIYaTBHO IS KQXKO0TO 00yJaromerocs.

B pesynbrare 0OCBOCHUS AUCIUTLTHHBI (MOIYJIIsT) GOPMHUPYIOTCS CIEAYIONIAE KOMITETCHIINN:

Kon
HaumeHoBaHMe KOMIIETEHIMH BHINYCKHHKA
KOMIIeTeHIINH
OIK-1 Crioco0eH HCToMb30BaTh MOJOKEHHSI, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK U

MaTE€MAaTHUKH JJI PEIICHUS 3a]1a4 MHXKCHEPHOMN JACSITEIHbHOCTH

Crioco0GeH caMOCTOATEIHHO MTPOBOAUTH IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS U
OIIK-2. MCIIOJIb30BaTh OCHOBHBIE MTPHEMbl 00paOOTKHU U MPEACTABICHUS MOTYyYECHHBIX
JTAHHBIX;
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7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTAaTOB 00y4eHus!

HepequL OLCHOYHBIX CPCACTB 110 JUCHUIIIIMHE «PagroTexHuYeCKUe LS U CUTHAIBI

n/n

Bua koHTpOJIS
pe3yJIbTaToOB
o0y4eHust

HaumMmeHnoBaHue
KOHTPOJIA
pe3yJbTaToOB
00y4eHust

Kpartkas xapakTepucTHKa KOHTPOJIA
pe3yJabTaToB 00y4eHHsI

Texymui

JlaGopaTopHas
pabora

JlabGopaTopHas pabota BBITIOJTHSIETCS
UH/IUBUAYAJIBHO KaXIbIM CTYZCHTOM.
OdopmneHHbIi OTYET CTYAECHT claer
OpenojaBaTesl0 Ha TPOBEPKY B 3apaHee
yCTaHOBJIEHHBIM  cpok. Ilpm  mposepke
npernoaBaTeib OLICHUBAET KayecTBO
oopmieHHs, TPaBWIBHOCTH PAcdyeTOB U
BbIBOZIOB. K 3amure nabopaTopHOil paboThI
JIOITYyCKAIOTCS CTYACHTBI, KOTOPHIC BHITOJHUIA
paboty, odopMuim B  COOTBETCTBUH C
TpeOOBaHUSIMU OTYET O JIabopaTopHOU padoTe u
OpefocTaBuiaM  ero K 3ammre.  Kaxaomy
CTYACHTY 3a/1aeTCsl HE MEHee 3-X BOIPOCOB Ha
TEMY 1abopaTopHOit paboThI. Hanee
MIPOBOJIUTCS 3AIINTA OTYETA KAKIABIM CTYIACHTOM
UHIMBUAYyalbHO B Qopmare "Bompoc-oTBeT"
(3amarorcsi 3 Bompoca).

Texymun

PacuetHo-
rpaduueckas
paborta

OO6yuatronmiics B TE€YEHHE cemecTpa
CaMOCTOSITENIbHO BBIMOJHSIET Pl PAacyETHO-
rpagpudeckux pabor mo Teme pasnena. Ilpu
MIPOBEpKE MperoiaBaTeb OLEHUBAET Ka4eCTBO
oopmieHHs, TNPaBWIBHOCTH pAacyeToB U
BBIBOJIOB. Jlasiee mpoBOAUTCS 3aIIUTa PaCUETHO-
rpa¢puueckoil  paboTHl  KaXJIOro CTyJEHTa
WHAUBUAYyaIbHO B Qopmare "Bompoc-oTBeT"
(3amarorcs 3 Bompoca).

[IpomexyTouHbIH

OK3aMeH

[IpomexxyTodyHasi arrectanusi OOydYarOIMUXCs B
dbopMe 3K3aMeHa TPOBOAUTCS MO pe3ysbTaTam
BBIMOJIHEHHUSI BCeX BUAOB Y4eOHOIl paloThl,
NPEeITyCMOTPEHHBIX  y4eOHBIM  IUIAHOM  TI0
JaHHOW JUCHUIUIMHE (MOIYJI0), MpPH 3TOM
YUHUTBIBAIOTCSL PE3YJIbTAThl TEKYIIETO KOHTPOJIS
yCIIEeBaeMOCTH B TeueHue cemecTpa. OreHka
CTENEHU JIOCTH>KCHUS 00y4JarmuMucs
IUIAHUPYEMBIX  pe3yJbTaTOB OOy4YeHHUs IO
NUCHUIIINHE (Monymto) MPOBOJUTCS
mpernojiaBatesieM,  BEAYIIUM  3aHATHS 10
JTUCHUILTUHE (MOJYJI0) METOJIOM SKCHEPTHOU
OIICHKH. [To wroram  NpPOMEXKYTOYHOUH
aTTeCTallid MO0  JUCHUIUIMHE  (MOJYJIIO)
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BBICTaBIISIETCS. OLICHKA «OTIMYHO», «XOPOLIO»,
«YZIOBJIETBOPUTEIILHO» WIn
«HEYJIOBJIETBOPUTEIBHO». DK3aMEH IPOBOAUTCS
B ycTHOH ¢opme. B aymuropum Haxoaurtcs
npenoaasareins U He 6osee 10 yenoBek u3 uucia
CTyJEHTOB. Bo Bpems IIpoBeieHUS SK3aMeEHa €TI0
y4acTHUKaM 3allpellaercs UMeTh Npu cede u

UCIIONIb30BaTh  CpPEACTBAa  CBA3M  (COTOBBIE
tene@onbl, Mukpoponel u 1p.). CryneHty
BbIJaeTCd OWier C  TpeMs  BOIPOCAMH.

KonnuecTBo 10NOJHUTENBHBIX BOIPOCOB — HE
6onee nByx. KosindecTBO JONOIHUTENBHBIX
BOIIPOCOB  3aBHCUT OT IIOJIHOTBI ~ OTBETa
cTyaeHTa. JInmuTensHoCcTh 3k3aMeHa 2 vaca (120
MuHyT). K  mpoMexyTouHO#l — aTTecTaruu
JIOIIYCKAaOTCS TOJIBKO CTYJIEHTBI, BBIIIOJIHHUBILNE
BCE BUJblI YUEOHON paboThl, MIPEeTyCMOTPEHHbIE

paboueii  mporpaMMoW MO  JUCIMILIMHE
«Pa,I[I/IOTGXHI/ILIeCKI/Ie nenn u CUTHAJIbD»
(BBITIOJTHIITA u YCIICIITHO 3alUTHIH
7a00paToOpHbIE ¥ pacdyeTHO-TpaduuecKue
paboThI)

7.2 llkana u KpUTEPUHU OLEHNBAHUA Pe3yIbTATOB 00yUeHH S

[Tokazaresnem olleHMBaHMs KOMIIETEHIIMH Ha pa3IUYHbIX ATanax uX GOPMUPOBAHUS SIBIISIETCS

JTOCTHKEHUE 00YJaroIIMMHUCS IJIAaHUPYEMBIX PE3yJIbTaTOB 00yUYEHUS MO AUCHUILTHHE (MOAYIIIO).

Kpurtepuu onenuBanus

IMoka3arenn 5 3 7 5
3HATH: OO0yuaronuiics OO0yuaromuiics OOyuatoniuiics OO0yuaronuiics
- CTaTUCTUYECKHE JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
XapaKTEPUCTUKU MOJIHOE OTCYTCTBUE HEMOJIHOE YaCTUYHOE MOJIHOE
Y3KOIOJIOCHBIX WJIM HEJOCTAaTOYHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
CIIy4aiHbIX COOTBETCTBHE CJEeYIOUINX 3HaHUM: CIIEIyIOIIMX 3HAHUM: CIENYIOUINX 3HAHUMU:
MPOLIECCOB; CIEYIOUINX 3HAHUMN: - CTATUCTUYECKUE - CTaTUCTUYECKHE - CTaTUCTHYECKHE
- METOBI pacyeTa - CTaTUCTHUYECKHE XapaKTEPUCTUKH XapaKTePUCTUKU XapaKTEPUCTUKU
CTAaTUCTHYECKUX XapaKTePUCTUKU Y3KOIIOJIOCHBIX Y3KOIOJIOCHBIX Y3KOTIOJIOCHBIX
XapaKTEepUCTUK Y3KOIOJIOCHBIX CIIy4aiHbIX CITy4aiHbIX CIIy4aiHbIX
CITy4JaHbIX CITy4aitHBIX MPOLIECCOB; MIPOLIECCOB; MIPOLIECCOB;
MPOIIECCOB Ha BBIXOJIE | MPOIECCOB; - METOJIbl pacyeTa - METO/bI pacyeTa - METOIbl pacyeTa
JIMHEHHOM 1Ieny; - METOJIbl pacyeTa CTATUCTHYECKHUX CTaTUCTHYECKUX CTATUCTHYECKHUX
- OCHOBHBIE CTaTUCTHYECKHUX XapaKTePUCTUK XapaKTEPUCTUK XapaKTePUCTUK
XapaKTePUCTUKU XapaKTePUCTUK CIIy4ailHbIX CITy4JalHbIX CIIy4ailHbIX
JUCKPETHBIX CUTHAJIOB | CIIy4alHBIX MPOLIECCOB HA BBHIXOAE | MPOLECCOB HA BBIXOJIE | MPOLIECCOB HA

1 I POBBIX

IIPOIECCOB HA BBIXOAE

JIMHEHHOH TSI

JIMHEHHOH I1eTIH;

BBIXO/IC IMHESHHOM

¢uIBTPOB; JIMHEHHOHN IICTIH; - OCHOBHBIC - OCHOBHBIC [CTIH;

- METOJIBI pacdera - OCHOBHBIE XapaKTEePUCTHKI XapaKTePUCTHKH - OCHOBHBIE
XapaKTEPUCTUK XapaKTePUCTUKU JIUCKPETHBIX CUTHAJIOB | JUCKPETHBIX CUTHAJIOB | XapaKTEPUCTHUKH
JETePMUHAPOBAHHBIX | TUCKPETHBIX CHTHAIOB | M IU(PPOBBIX 1 U (GPOBBIX JIUCKPETHBIX
CUTHAJIOB TIpH 1 1 poBBIX (bumsTPOB; GUIBTPOB; CHUTHAJIOB U
MPOXOXKICHHUH Yepe3 (bUIBTPOB; - METOJIBI pacyera - METOJIBI pacyera U (pPOBBIX
HEJIMHEHHBIC LIETN; - METOJIbI pacyera XapaKTEPUCTHUK XapaKTEPUCTUK (huIBTPOB;

- METOJbI pacyeTa XapaKTEPUCTHK JIETEPMUHUPOBAHHBIX | ACTEPMUHUPOBAHHBIX | - METOJBI pacuera
MPOXOXKICHUS JIETEPMUHUPOBAHHBIX | CUTHAJIOB MPHU CUTHAJIOB MIPU XapaKTePUCTHUK
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JIETEPMUHUPOBAHHBIX
CHUTHAJIOB uepe3
JIMHEHUHBIC 11eTIH;

CHUTHAJIOB TIpU
MIPOXOXKIAEHUU Yepe3
HEJIMHEWHbIC 1IN,

MPOXOXKACHUU Yepe3
HEJIMHEHHbIC 11ETTH;
- METO/bI pacyera

TIPOXOXKICHUH Yepe3
HEJIMHCWHBIE TN,
- METO/bI pacyeTa

JIETePMIHAPOBAHHBI
X CUTHAJIOB TIpU
MIPOXOKICHUH Yepe3

- MaT€MaTHYCCKUEC - METOAbI pacyeTa MMPOXOKACHUA MPOXOKACHUA HEJIMHEHHbIE LOCIIN,
MOJICIH MIPOXOXKICHHS JNETCPMUHAPOBAHHBIX | NIETCPMUHHUPOBAHHBIX | - METOJBI pacuera
JCTEPMUHUAPOBAHHBIX | NETCPMUHUPOBAHHBIX | CHTHAJIOB Yepe3 CUTHAJIOB Yepe3 MPOXOXKICHHUS
CUTHAJIOB M UX CUTHAJIOB Yepes JUHCHWHBIC T[CTIN; JIUHEWHBIC TICTIN; JIETCPMIHAPOBAHHEI
XapaKTEPUCTHKH; TUHEHWHBIE IIeTIH; - MaTeMaTHIeCKue - MaTeMaTH9IEeCKHe X CHTHAJIOB Yepe3
- METOJTBI - MaTeMaTU9IeCKHe MOJIEIH MOJIeIH JTUHEWHBIE TIeTIH;
MIPaKTHYECKOTO MOJIeNH JIETCPMUHAPOBAHHBIX | METCPMUHAPOBAHHBIX | - MATEMaTHUCCKHE
OTIpeIeIeHuUs JIETEPMUHUPOBAHHBIX | CHTHAJIOB U MX CUTHAJIOB B UX MOJIENH
OCHOBHBIX CUTHAJIOB U UX XapaKTEPUCTHKH; XapaKTePUCTHK; JIETePMIHAPOBAHHBI
CTaTUCTHYECKUX XapaKTePUCTHK; - METOJIBI - METOJIBI X CHTHAJIOB M KX
XapaKTePUCTHK - METOJIBI MPAKTUIECKOTO PaKTUIECKOTO XapaKTePUCTHKH;
cnyqaﬁﬁmx IIPaKTUYECKOro OIIpPEACIICHUA OINpCACIICHUA - METO/1bI
MPOLIECCOB. OTpeieNIeHUs OCHOBHBIX OCHOBHBIX MPAKTUIECKOTO
OCHOBHBIX CTaTHCTHUYCCKUX CTaTUCTHYECKUX ompeieICHUS
CTaTHCTHYCCKUX XapaKTEePUCTHK XapaKTEPUCTHK OCHOBHBIX
XapaKTEPUCTHK CITyYalHBIX CITyJaiHBIX CTaTHCTHYCCKUX
CITy9alHBIX TIPOIIECCOB. TIPOIIECCOB. XapaKTEPUCTHK
TIPOIIECCOB. Jormyckarores JHomyckarorest CITy9aliHBIX
3HAYUTEIbHEIC HEe3HAYNTENFHBIE MIPOIIECCOB.
OIIMOKM, TIPOSIBIISIETCST | OIIMOKH, HeTouHOCTH, | CBOOOIHO
HEIOCTaTOYHOCTh 3aTpyOHEHUS IPH omepupyer
3HaHWM, 110 pAAY AHAIMTHYECKUX PUOOPETEHHBIMU
roKa3areJen, onepanusx. 3HAHUSAMU.
oby4Jaromuics
UCTIBITHIBACT
3HAYHUTEIEHBIC
3aTPYIHCHUS TIPU
OTIePUPOBAHUHU
3HAHUSIMH TP UX
MepeHoce Ha HOBBIC
CUTYAIHH.
YMeETh! OO0yuaromuiics He OO0yuaronuiics OO6yuatomtuiics OO0yuaronuiics
- BEIOMPATh U yMeeT WIN B JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
MIPaBHIILHO HEIOCTaTOYHOH HETIOTHOE YaCTUIHOE TTOJTHOE
HCIIOJIB30BAaTh METO/AbI CTCIICHU YMECCT! COOTBETCTBHEC COOTBETCTBHUEC COOTBETCTBHE
pelieHus 3ana4y - BEIOMpATh U CIEYIOUINX YMEHUMN: CIEIYIOIIMX YMEHHUMN: CIIEIYIOIINX
OIIpEIECIICHUS MPaBUIILHO - BEIOUpATh U - BEIOMpATh U YMEHUM:
XapaKTEPUCTHK MCIOJIB30BaTh METOMIbI | MPABWIBLHO MIPaBHIBHO - BEIOUPATH U
JNCTCPMUHUAPOBAHHBIX | PEIICHUS 3aa4 MCIOJB30BaTh METOIBI | UCIOJIH30BATH METOMBI | MPABIIBHO
CUTHAJIOB TIOCIIE oTpeieTICHUS peIIeHus 3a1a4q penIeHus 3amaq HCTIOTB30BaTh
MIPOXOXKICHUS depe3 XapaKTEPUCTHK OTIpe/IeTICHUS OTIpeICIICHUS METOJIBI pEIICHUS
JTUHEHWHBIC TICTIN; JIETCPMIUHUPOBAHHBIX | XapaKTEPUCTHK XapaKTEPUCTHK 3a71a49 OIpeIeIICHUS
- IPUBIICKATh CUTHAJIOB TIOCIIE JIETCPMUHAPOBAHHBIX | ETCPMHUHHPOBAHHBIX | XapaKTEPHCTHK
COOTBETCTBYIOIITHHA MIPOXOXKICHUS Yepe3 CUTHAJIOB TIOCJIE CUTHAJIOB TIOCIIE JIETePMIHAPOBAHHBI
MaTeMaTHIeCKUAN JTUHEWHBIE IIeTIH; MIPOXOXKICHUS Yepe3 MIPOXOKICHHUS Yepe3 X CHTHAJIOB TIOCTIE

anmnapar JJis pellieHusl | - IPUBJIEKATh JIMHENHBIE LENY; JINHEIHBIE LENH; IIPOXOKICHMS YepeE3
MPUKJIAIHBIX 3a7a4 COOTBETCTBYIOLIUIM - IIPUBJIEKATh - IPUBJIEKATh JIMHEHHbIE LETH;
ONPEIEIICHU MaTeMaTU4YeCKUM COOTBETCTBYIOIIUH COOTBETCTBYHOIIUH - IIPUBJICKATh
XapaKTEPUCTUK ammapar JUis PelIeHusl | MaTeMaTH4eCKuit MaTeMaTU4eCKUi COOTBETCTBYIOLIUIH
JIETCPMUHUPOBAHHBIX; | IPUKJIAJHBIX 3a7a4 ammapar JUid pelleHusl | ammapar Juid pelIeHus | MaTeMaTH4eCcKuit

- - IPOBOJUTH OIpEJENCHUS IIPUKIAIHBIX 3a]a4 NIPUKJIAJHBIX 334 amnmapar Jist
SKCIIEPUMEHTAIIbHBIE XapaKTEePUCTUK OIIpEIEIICHHUS OIIpEeJCIICHUS peLieHus
HCCIEN0BaHUs JIETEPMUHUPOBAHHBIX; | XapaKTEPUCTHUK XapaKTEPUCTUK IIPUKJIAIHBIX 3aJa4
NIPOXOXKIACHUS - - IPOBOJUTH JETEPMUHUPOBAHHBIX; | JCTEPMUHUPOBAHHBIX; | OLpPEACICHUS
JETEPMUHUPOBAHHBIX | JKCIEPUMEHTAIBHBIE - - IPOBOJUTH - - IPOBOJMTH XapaKTEPUCTHK
CHUTHAJIOB Uepe3 HCCIIEOBaHUS SKCIEPUMEHTAIIbHBIE JKCHEPUMEHTAIbHBIE JIETEPMHUHHAPOBAHHBI
HEJMHEIHbIE Leny; IPOXO0KICHHS UCCIIEIOBaHUS HCCIIEIOBaHUS X;

- IPOBOJIUTH JIETEPMUHHAPOBAHHBIX | MPOXOXKIEHHS IIPOXO0XKIEHHS - - IPOBOJAUTH
DKCIEPUMEHTAIBHBIE JIETEPMUHUAPOBAHHBIX | TETEPMUHHUPOBAHHBIX | OKCIIEPUMEHTAIbHBIE
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HCCIIEOBAaHUS CUTHAJIOB 4€epe3 CUTHAJIOB 4epe3 CUTHAJIOB 4Yepe3 UCCIIEOBaHUS
MPOXOKICHUS HEJIMHEIHbIE e, HEJIMHEHbIE LeNH; HeNMHEeIHbIe Leny; MIPOXOXKICHUS
JETePMUHUPOBAHHBIX | - IPOBOJUTH - IPOBOJIUTH - IPOBOJIUTH JI€TePMUHHUPOBAHHBI
CHUTHAJIOB uepes 9KCIEPUMEHTAIbHBIE 9KCIEpPUMEHTANbHbIE SKCIEpPUMEHTAIbHBIC X CUTHAJIOB uepe3
JIMHEWHBIE 1IeTH; UCCIIEI0BaHUS UCCIIEI0BaHUS HCCIIEOBaHUS HEJIMHEIHbIE LemH;
- IPOBOJIUTH MIPOXO0XKICHUS MIPOXOXKJICHUS MIPOXOXKICHUS - IPOBOJIUTH
SKCHEPUMEHTANBHOE JIETEPMHUHUPOBAHHBIX | NETEPMUHHUPOBAHHBIX | AETEPMUHHPOBAHHBIX | AKCIIEPHUMEHTAIIbHBIE
HCCIIEIOBaHHE CUTHAJIOB 4epe3 CUTHAJIOB 4epe3 CHUTHAJIOB Uepe3 HCCIIEIOBaHUS
CIEKTPAJIbHBIX JUHEHHBIE 1IEeTIH; JIUHEHWHBIE LETH; JIMHEWHBIE 1IETIN; MPOXOKICHHS
KOPPEISIUOHHBIX - IPOBOJIUTH - IPOBOJUTH - IPOBOJUTH JI€TEpMHUHHAPOBAHHBI
XapaKTEPUCTHK JKCHEPUMEHTAIBHOE JKCHEPUMEHTANBHOE DKCHEPUMEHTAIBHOE X CHTHAJIOB 4epe3
CITly4aiHBIX HCCIIEIOBaHHE HCCIIEIOBaHHE HCCIIEIOBaHHE JIMHEHHBIE LIETIN;
IIPOLIECCOB; CHEKTPAIbHBIX 1 CHEKTPANBHBIX U CHEKTPAJIbHBIX - POBOJIUTH
- aHaJIM3UPOBATh KOPPEAIHOHHBIX KOPPEAHOHHBIX KOPPEAIHOHHBIX IKCIEPUMEHTAIBHOE
U3MEHEeHHe XapaKTePUCTHK XapaKTepUCTHK XapaKTePUCTUK HCCIIeIOBaHHE
XapaKTEepUCTUK CIIy4YalHbIX CIIy4aiHbIX CIIy4aiHbIX CIIEKTPAJIBHBIX U
CITy4aifHBIX MIPOLIECCOB; MIPOLIECCOB; MIPOLIECCOB; KOPPEIAHOHHBIX
MIPOLIECCOB NPU - aHAJIM3UPOBATh - aHaIU3UPOBaTh - aHaJIIU3UPOBATh XapaKTepUCTHUK
MIPOXOKJICHUU Yepe3 U3MEHEHHE HU3MEHEHHE HU3MEHEHNe CITy4aiiHBIX
JIUHENHBIE LIETIH; XapaKTEePUCTHK XapaKTEPUCTHK XapaKTEPUCTHK MPOLIECCOB;
- IPOBOJUTH aHAIIN3 CITy4aliHBIX CITy4aiiHbIX CITy4aiHBIX - aHAJIN3UPOBATh
CHEKTPAJIBbHBIX IIPOLECCOB NPH IIPOLECCOB MPH MIPOLIECCOB TIPU HU3MEHEHHE
XapaKTEPUCTHK IIPOXOKICHHUHN Yepes3 MIPOXOXKIECHUU YePe3 MIPOXO0XKIEHUN Yepe3 XapaKTEPUCTHK
JETEPMUHUPOBAHHBIX | JIMHEHHBIE LIETIN; JIMHEWHBIE LETIN; JIMHEWHBIE 1IETIN; CITy49aiiHBIX
CHUTHAJIOB. - IPOBOJIUTH aHAIIU3 - IPOBOJIUTH AHANN3 - IPOBOJIUTH aHAIIU3 MIPOLIECCOB MPH
CHEKTPaTbHBIX CHEKTPaTbHBIX CHEKTPAIbHBIX MIPOXOXKICHUH Uepes
XapaKTePUCTHK XapaKTepUCTHK XapaKTePUCTUK JUHEWHBIE [IeTIH;
JIETEPMUHUPOBAHHBIX | I€TEPMUHHMPOBAHHBIX | JAETEPMUHHMPOBAHHBIX | - IPOBOJUTH aHAIIU3
CUTHAJIOB. CUTHAJIOB. CUTHAJIOB. CHEKTPaNbHBIX
Jomyckarores YMeHHs OCBOEHBI, HO | XapaKTepUCTHK
3HAaYUTENbHBIE JIOITy CKaroTCA JI€TEPMHUHHAPOBAHHbI
OIIMOKH, IPOSIBIISIETCST | HE3HAUYNTEIbHBIC X CHTHAJIOB.
HE0CTaTOYHOCTh ommOKH, HeToYHOCTH, | CBOOOIHO
YMEHHI, 110 pARY 3aTpyAHEHUS IPH Onepupyer
MoKa3aTeleH, AHAITUTHYECKHUX MPUOOPETEHHBIMU
o0ydJarormicst olepanusx, IepeHoce | yMEHUSIMH,
UCTIBITHIBACT YMEHHUI Ha HOBEIE, MIPUMEHSET UX B
3HAYUTEIbHbIC HECTaHJapTHHIE CUTYAIHSIX
3aTpyJHEHUS IPU CUTYyaIHH. MTOBBIIIEHHON
ONEePHPOBAHUU CJI0KHOCTH.
YMEHMSAMU TIPU UX
HNEPEHOCE Ha HOBBIE
CUTYAaIVH.
BJIAJCTh: OO0yuaronuiics He | OOyuaromuiics B OOyuaromuiics OO6yuaromuiics B
- HaBbIKAMH PELICHUs] | BIaaeeT 10 05 B | HEOCTaTOYHOI YaCTUYHO BIIAJEET: MIOJTHOM 00BeMe
3a]1a4, CBSI3aHHBIMH C | HEJOCTATOYHOU CTETICHU BIIAJICET: - HaBBIKAMH PEUICHUSI | BIAJIEET:
pacyeToM OCHOBHBIX CTETICHU BIIAAEET - HaBBIKAMHM PELIEHHs | 3a]ad4, CBSA3aHHBIMU C | - HABBIKAMH

XapaKTePUCTHK
AHAJIOT'OBBIX U
U(POBBIX CUTHATIOB
U 1IeTnel U ux
MOJIEIIEH;

- HaBBEIKAMH
MPOBECHUS
AKCICPUMECHTAITBHBIX
HCCIICAOBaHUI
XapaKTEPUCTHK
aHAJIOTOBBIX K
IU(POBBIX CUTHATIOB
U LeNeN U UX MOoJeIIei

- HaBBIKAMH PEIICHUS
3a1a4, CBA3aHHbBIMH C
pacyeToM OCHOBHBIX
XapaKTEPUCTHK
aHAJIOTOBBIX U
U(PPOBBIX CUTHAIOB
M Lenel U uxX
MOJIEIICH;

- HaBBIKAMU
[IPOBEICHUS
AKCIEPUMEHTATBHBIX
HUCCIIEIOBaHUI
XapaKTEPUCTHK
aHaJIOTOBBIX U

3a7a4, CBI3aHHBIMH C
pacueToOM OCHOBHBIX
XapaKTEPUCTHK
AHAJIOTOBBIX U
IU(PPOBBIX CUTHAIOB
U Ienel U uX
MOJIEJICH;

- HaBBIKAMU
MPOBEICHUS
JKCIIEPUMEHTATBHBIX
HCCIIEIOBaHUN
XapaKTEPUCTHK
aHAaJIOTOBBIX M
U(PPOBBIX CUTHAIOB

pacueToM OCHOBHBIX
XapaKTEPUCTHK
aHaJIOTOBLIX U
IU(POBBIX CUTHAJTIOB
M IeIeH B UX
MOJIEIIEH;

- HaBBEIKAMH
MIPOBEACHUS
AKCIECPUMCHTAITBHBIX
HCCIICAOBaHMUI
XapaKTePUCTHK
aHAJIOTOBBIX U

UG POBBIX CUTHATIOB
" TeTeH B uX
MOJIENEMN.

pereHus 3a1ad,
CBSI3aHHBIMHU C
pacueToM OCHOBHBIX
XapaKTEPUCTHK
aHaJIOTOBBIX U
U(PPOBBIX CUTHAIOB
U Ienel U ux
MOJIEIICH;

- HaBBIKAMU
MIPOBEICHUS
AKCIEPUMEHTAIBHBIX
HCCIIEI0OBaHUMI
XapaKTEPUCTHK
aHAJIOTOBBIX U
U(POBBIX CUTHAJIOB
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HU(POBBIX CUTHAJIOB
U LEeTen U X Mojelien

M LIeTIel U UX

HaBwiku 0cBOGHEI, HO

M LIeTIel U UX

MOJENe. JIOIyCKarTCsl MoOJenei.
OO0yuaromuiics HEe3HAYHUTEIIbHbIC CBobonHO
UCIIBIThIBACT OLLII/I6KI/I, HCTOYHOCTH, MMPUMEHSACT

3HAYUTEJbHBIE
3aTpyJHEHUS pU
MPUMEHEHUU HAaBBIKOB
B HOBBIX CHTYaI[HSX.

3aTpPyIHCHUS MPU
AHATTUTHYCCKUX
ornepanusx, nepeHoce
YMEHH Ha HOBEIE,
HECTaHJApTHHIE
CUTYAIHH.

MOJIy4E€HHbIE HaBBIKU
B CUTYalMsIX
ITOBBIIICHHOM
CIIO3KHOCTH.

IIkana oueHUBaHUS IPOMEKYTOYHOM aTTECTALMU: IK3aMEH.

IkaJya oneHUBaHUA

Onucanune

OTIINYHO

BrinonHens! Bce BUBI yueOHOM pabOThl, IPeyCMOTPEHHbIE YUeOHBIM
maHoM. CTyIeHT TEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HaBBIKOB MPUBEJCHHBIM B TaOJIUIAX MOKA3aTENSIM, OIIEpUPYET
MPUOOPETEHHBIMH 3HAHUSIMY, YMCHHSIMH, HABBIKAMU, TIPUMEHSIET UX B
CUTyalUsAX MOBBILICHHOH CIIOKHOCTH, HE UCIIBITBIBAET 3aTPYIHEHUN
MPY AaHAUTUTHYECKHUX OIEPaLMsX, IEPEHOCE 3HAHUM U YMEHHI Ha
HOBBIE, HECTAHIAPTHBIE CUTYALIUU.

Xoporio

BrimonHeHs! Bece BUIbI y4eOHOH paboThl, IPelyCMOTPEHHBIE YIeOHBIM
w1aHoM. CTyI€HT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IIPUBEJICHHBIM B TaOJMIIaX IMOKA3aTeNsM, OIIEpUPYET
npruoOpPETEHHBIMU 3HAHUSAMU, YMEHUAMHU, HABBIKAMU, IPUMEHSET UX B
CUTYalLUsX MOBBIILIEHHON c10)KHOCTU. [Ipy 3TOM MOTYT OBITH
JIOMYILIIEHbl HE3HAYUTEIbHbIE OINOKU, HETOYHOCTH, 3aTPyAHEHUS MIPH
AHAJIMTUYECKUX OllepalusX,

Y 10BIIETBOPUTEIILHO

BrinonHens! Bce BUIBI yueOHOM pabOTh, MPeyCMOTPEHHBIE YUeOHBIM
w1aHoM. CTyJIeHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHMI,
YMEHHM, HaBBIKOB MPUBEICHHBIM B TaOIUIAX ITOKA3aTENsM,
JIOTIYCKalOTCS 3HAYUTENIbHbIE OIIMOKH, IPOSIBIISETCS OTCYTCTBUE
3HaHUM, YMEHHM, HABBIKOB MO Py MMOKa3aTeNeH, CTYJEHT UCIIBITHIBAET
3HAYUTENIbHBIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUAMHU U
YMEHUSMH [IPU UX MEPEHOCE HA HOBBIE CUTYAIUU.

HeynosnerBopurensHo

He Beimonnen oaux uian 0osiee BUAOB yueOHOM paboThl,
MIPEYyCMOTPEHHBIX Y4eOHBIM T1aHOM. CTYZIeHT IEMOHCTPHUPYET
MOJTHOE OTCYTCTBHE MJIM HETOCTATOYHOE COOTBETCTBHE 3HAHMH,
YMEHUH, HaBBIKOB NIPUBEJICHHBIM B TaOJIMIIaX MMOKa3aTelsM,
JIOTTyCKAFOTCSI 3HAYUTENBHBIC OMTUOKH, TIPOSIBIIIETCS] OTCYTCTBHE
3HaHUi, yMEHUH, HAaBBIKOB IO PsIly MOKa3aTeNei, CTYACHT He MOXKET
OTIEpPHPOBATH 3HAHUSMHU ¥ YMEHHUSIMH TIPU MX TIEPEHOCE Ha HOBBIC
CUTYaIIHH.

Ikana oueHMBaHUS TEKYIIEr0 KOHTPOJISA

HaunmenoBanue
KOHTPOJIS
pe3yIbTaTOB
o0yJeHus

IIIxana oreHUBaHUA Omnucanue

Brinonnenue n
3aIuTa

3ayTeHo: HabpaHo 2 u 6osee
0a/u10B

B kauectBe opM TEKyIIEro KOHTPOJIS
3HAHUU CTYJIEHTOB HUCIIOJIb3YIOTCS
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nabopaTtopHoOit
paboThI 1O TeMe
pasnena

Hesaurteno: Habpano 1 u meHee
OatoB

Kputepuu onieHuBaHus

OO0muit 6ami mpu OIeHKE
CKJIQ/IBIBACTCS U3 CIEIYIOIINX
IMOKa3aTelIeH:

- IPUBEACHBI METOANKHU OLIEHKH
. Odopmnenue otuera
corimacHo 'OCT 7.32-2017 -1
Oa.

. BrIBOIBI TIOTHYHBI U
o0ocHOBaHbBI — 1 Oam.
U Pacuernasa n

rpadudeckas 4acTu
BBINOJIHEHBI BEpHO — 1 Oa.
. IIpuBeneHbl
KOMMEHTapUs U NOSACHEHUS K
XOJly SKCIIEpUMEHTA U
pacueTHOi yactu — 1 Ga.

oT4eThl 10 JabopaTtopHbIM padoTam. K
BBITIOJTHEHHIO SKCTIEPUMEHTAIBHOMN YacTu
1ab0paTOPHOH paOdOTHI IOMYCKAIOTCS
CTYJEHTBI, MOATOTOBUBILIKE POTOKOJIBI
BBITIOJIHEHHS JTA0OPATOPHOM PaOOTHI.
ITpoTokosbl odopmiIstOTCS B
COOTBETCTBHUH C TPeOOBaHUSAMU
METOAMYECKUX yYKa3aHUN Kaeapsl.
OtyeT mo nabopaTopHOit paboTe
COJIEPKUT MPOTOKOJI IIPOBEICHUS
nabopaTopHO PabOThI, pacyeThl,
rpauuecKyro 4acTb, BEIBOIBI.

3ammTa oT4eTa 1o jJabopaTopHoil padboTe
OCYILECTBIISICTCS] UHAUBH Y aJIbHO.
CtyaeHTOM MpeaoCTaBIseTCs
oopmiennslii otyer. OnieHuBaeTCs
Ka4ecTBO 0()OPMIICHUSI, IPABIIILHOCTh
pacyeToB U BHIBOJIOB.

CTyneHThI He BBITOJTHUBIINE
n1a0opaTOpHyI0 paboTy K 3aIlIUTE HE
JOMYCKAITCS

PacuerHo-
rpaduyeckas
pabota o Teme
pasznena

OtnuuHo - PaboTa caana B
CPOK, pacueTHas ¥ rpaduueckas
YaCTH BBIIIOJIHEHBI BEPHO, TMO0
UMEIOTCS] HEI0YETHI, HE
BIIMSIOLINE Ha KOHEYHBIN
pe3yibTar.

Xopoio - pacueTHasl 4acThb
BBITIIOJIHEHA BEPHO, B
rpau4ecKoil yacTu ectb
3aMeYaHMs

Y 10BIETBOPUTENBHO - B
pacyETHOM YaCTH €CTh
3aMeuYaHusl, METOJ BBIITOJIHEHUS
rpaguvecKoit YacTu BHIOpaH
BEPHBII

HeynosnerBopurenbHO - B
pacueTHOil U rpaduuecKoi
4acTsX eCTh rpyOble 3aMeyaHusl.

3ananue Ha PI'P Briaercs Ha nepBom
3aHSATHH COOTBETCTBYIOIIETO pa3jenna
JUCITATIIIMHGBI M CHAETCS 10 OKOHYaHUU
W3y4YEHUSI COOTBETCTBYIOIIETO pa3/iena
mucuuiuinebel. PI'P moimkHb! OBITE
BBITIOJTHEHBI U O(POPMIICHBI B
COOTBETCTBHUH C TPEOOBAaHUSIMU
METOAMYECKUX YKa3aHUU Kadeaphl.

7.3 01eHOYHbIE CPEACTBA

7.3.1 Texymnii KOHTPOJIb

Tun KOHTPOJIBLHOT0 MeponpusiTusi: PacueTHo-rpaduyeckas padora Ne 1
KpaTtkoe conepixaHue 3a1aHusi:

IToBectu

pacuer

CPaBHHTH

CIICKTpaJIbHBIC

XapaKTePUCTUKU  BUJCOUMITYJIbCA,

NEPUOTIUIECKOM MOCIeI0BaTEILHOCTH BUICOUMITYJIBCOB M PaIMOUMITYJIbCA 3aJaHHON (POpMBI.
1.Bun ummynscHoro Bugeocuraana U(t) u ero mapaMeTpsl 3a1aHbl B TAOIHIE

VHJIUBUYaJIbHbIX 3aJaHUI
3anuimre MmaremaTrdeckyro moensb curnana U(t). Tloctpoiite rpaduk uMmyiibca.




20
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2.ITomyuute BBIpaXKEHHE JUIS CIIEKTPaabHOM tutoTHOCTH uMityibca U(t). IToctpoiite rpaduk
MOJyJIsl CIIEKTPAJIbHOM MIIOTHOCTH (0ch yacToT B I'ny, kI'y miim MI'n).

3.Curnan u(t) mpencrasisieT co00 NEPHOAUIESCKYIO MOCIIEI0BATEIBHOCTh BUICOMMITYIHCOB
U(t) (mepuox oBTOpeHHs 3aaH B Taduie 1).

3anuiuuTe BBIPAXKEHHE MEPUOIUYECKON IMOCIIEeT0BATEIbHOCTH MMITYJIbCOB B BUIE CYMMBI
rapMOHHUYECKHX KOJEOaHUI C KpaTHBIMH YacTOTaMH. PaccuuTaiTe CHEKTp NEepHOAMYECKON
MOCIIEA0BATEIBHOCTH U MOCTPOMTE CHIEKTpaANIbHYI0 AarpaMmy (ock yactoT B ['1y unu kI '1).

[TocTpoiiTe Ha OHOM TpaduKe MEPHOAUYECKYIO MOCIENOBATEIBHOCTh UMITYJILCOB (TI0 OCH
BPEMEHHU TpPHUMEpPHO 2-3 mepuona) U rpaduK 4acTUYHOW CymMMBbI, coctosmed u3 10-20 mepBhIx
YJICHOB.

4.PaguouMmyibe onpeaessieTcsi MaTeMaTudeckoi mojenbio U(t) = U(t).cos(2mfOt).

[TosryunTe BeIpaXkeHHE JUIsl CIIEKTPAIIBHOM INIOTHOCTH PaJUOUMITYJIbCA.

[Toctpoiite rpaduku paIuoUMITYIbCa U MOIYJISl €r0 CIIEKTPAIbHOM MIIOTHOCTH (OCh YacTOT B
'y v kI'm).

Tun KOHTpPoJILHOr0 MeponpusaTusi: Pacuetno-rpadudeckas padora Ne 2

Kpartkoe cogep:kanue 3aiaHusA:

BoinonnuTsk 3ananus Ounera

KonTpoabHble BOIPOChI/3aJaHUA:

1.Cnyuaitnbiii npouecc X(t) ¢ ruiotHocThiO BepositHocTH P(X) = 0,5 mpu -1,5 > x> 0,5
MIO/IAETCS HA HEJIMHEWHBIN JIEMEHT C XapaKTEPUCTUKON Y = X.

[Toxaxkute XxapakTep peanu3aliii BXOJAHOTO U BBIXOJJHOTO MPOLIECCOB (MOCTpoiiTe rpadpuxu
B YHCJIAX C XapaKTepHbIMU TOUKAMH).

2.Cay4aiinbrii nporecc X(t) ¢ miotHocthio BepositHocTd P(X) = 0,5 mpu -1,5>x > 0,5
NOJJaeTCsl Ha HEIMHEHHBIN 2JIEMEHT C XapaKTepUCTUKON y = X.

Haiigure u 3anummure auddepeHnnanbHbli 3aK0H pacipeneieHust (II0THOCTh
BEPOSITHOCTH) M BBIXO/IHOTO ITpOIIecca.

3.Cnyuaitnsiii iporiece X(t) ¢ mmotHocThIO BepositHocTH P(X) = 0,5 mpu -1,5 > x > 0,5
NOJJaeTCsl Ha HEIMHEHHBIN 2JIEMEHT C XapaKTepUCTUKON Y = X.

[Toctpoiite aquddepeHnnaabHble 3aKOHbI pacipeeieHns (INIOTHOCTH BEPOSATHOCTH)
BXOJIHOTO U BBIXOJHOI'O IIPOLIECCOB.

4.Cnyuvaiinblit mporecc X(t) ¢ mioTHocThIO BepositHocTh P(X) = 0,5 mpu -1,5>x > 0,5
NOJJaeTCsl Ha HEIMHEHHBIN 3JIEMEHT C XapaKTepUCTUKON y = X.

Haiinnte MaTemaTnyeckoe 0xuaHue Ipoliecca Ha BBIXOJIE LIETIH.

Tun koHTpOJIBHOTO MeponpusiTusi: JlabopatopHas pabora Nel
KpaTkoe cogepxxanue 3aganus:
OTBeTUTH Ha BOMPOCHI IO TeMe JTa00paTOPHBIX paboT

1.Kak nu3MeHuTCs BpeMst 33JIep>KKU OrHOaroIiell CUrHajia Ha BIXOJIE OJHOKOHTYPHOTO
pe3onancHoro ycunutens (w0 = wp), eclii 4acToTa MOAYJISIIIUYA BXOJAHOTO OJJHOTOHATBEHOTO AM-
CUTHAJIa YMEHBIIIUTCS?
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2.Yepes napasuienbHblil KojaedaTenbHbI KOHTYp npoTtekaeT AM Tok
(w0 = wp). Kak uzmenurcs ko3ppuimenT Moy sy HanpsKeHus, eciii J0OpOTHOCTh KOHTYpa
YMEHBIINUTCS?

3.Kak nzmenurcs ko3pPpUuueHT MOy IAUN HAIPSHKEHNUs Ha BBIX0/1€ OJJTHOKOHTYPHOTO
pe3oHaHcHoro ycunutens (w0 = wp) pu LIyHTUPOBaHUH KOHTYypa?

4.Kax u3meHuTcst K03 (UIMEHT MOAYJISILUY TOKA B TIOCJIEI0BATEIbHOM KoJIeOaTeIbHOM
KOHType (W0 = wp), eciiu 4acToTa MOAYJISILIMYA OJTHOTOHAJIbHOTO AM HanpsKeHus!, IPUI0KEHHOTO
K KOHTYpY, YBEJIUUUTCS?

5.AM-curnai, rpaduk KOTOPOTO MPUBEACH HA pUCYHKE |, MOaeTCs Ha TMHEHHYTO TIeTb,
AUX KOTOpOi1 IpuBeEHA HA PUCYHKE 2.

Paccuuraiite K03QGUIUMEHT MOAYIISINH U aMIUIUTYAy HECYLIETO KoJieOaHHs HallPsKEHUS
Ha BBIXOJIE 1IeTIH, €CIM yacToTa Hecymiero kosnebanus 100 k1, a yacroTa Moy IupyrOILero
xoseOanus 1 k.

K(F)
s

97 98 9 100 101 102 103

£l
Puc. 1 Puc. 2

Tun KoHTPOJIBHOr0 MeponpusiTusi: JlTabopatopHas padora Ne2
KpaTtkoe conep:xanue 3a1anus:
OTBETUTH HA BOIIPOCHI IO TEME JIAOOPATOPHBIX pabOT
1.HenuHelHbI 3JIEMEHT UMEET XapaKTEPUCTUKY, KOTOPasi alllPOKCUMUPYETCS
KyCOYHO-JIMHEHHOM (DyHKIMEN ¢ HanpspKeHHeM Hadana xapaktepuctuku 0,2 B u kpyTuzHoii
0,5. Ha BX0J1 HETHHEMHOTO SJIEMEHTA MOJacTCs rapMonudeckuii curaai: u(t) = 0,2 +
0,6cos(2m10t) (B).
N300pa3ute ocliyuiorpaMMy HaMpsKEHHsI Ha BBIXOJIE HEJTMHEHHOT O DJIEMEHTA.
[TocTpoiiTe cieKkTpagbHbIE JUarpaMMbl BXOJHOTO U BBIXOJHOT'O HAMPSIKEHUN
(TmocTosTHHASI COCTABJISAIOIIAS U ITEPBBIE TPU TAPMOHUKH ).

() e I )

— 1
2.K BBIXOly HETMHEWHOTO 3JIEMEHTA TIOIKJIFOYEH KoJieOaTeIbHbI KOHTYp (puc. 1) ¢
pe3oHaHcHOM yacToTol 2 KI'11. Ha BX0J1 HENMMHENHOro 3J1eEMEHTA M0/1ae€TCsl TApMOHUYECKUN
curnair: U(t) = 0,2 + 0,6cos(2m10t) (B). HenmuHeHbIH 2IeMEHT UMEET XapaKTEPUCTHKY,
KOTOpas alnpoKCUMUPYETCS KyCOYHO-TUHEHHON (YHKIIMEH ¢ HanpsbKeHHeM Hadasa
xapaktepuctuku 0,2 B u kpytuznoii 0,5. KoadpdurmenT nepenaun KoHTypa Ha pe30HAHCHOM

gacrore 0,8.
Paccunraiite aMIuTy 1y HalpsKeHUS HA KOHTYpE.
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u(d HD 1 PR

Tun KoHTpoJIBLHOr0 MeponpusiTus: JlJaboparopHas padora Ne3

KpaTkoe cogepxxanue 3agaHus:

OTBeTUTH Ha BOMPOCHI 10 TeMe JabOpaTOPHBIX PaboOT

1.Kax BbI cebe npezcTapiseTe NpUMEHEMYIO B IaHHOM paboTe METOAUKY
HKCIEPUMEHTAIBHOTO onpeaeaeHus AudQepeHInanbHOro 3aK0Ha pacupeeNeHHs CITy4aiHbIX
IIPOLIECCOB.

2.Kak BbI cebe mpejcTaBisieTe MIpUMEHAEMYIO B JaHHOW paboTe METOIUKY
AKCIEPUMEHTAIBLHOTO ONPEEIICHNS HHTETPAIbHOTO 3aKOHA PACIIpeIEICHMsSI CIIy4yalHbIX
IPOLIECCOB.

3.Kak sKcrnepuMeHTaIbHO ONPEIEIUTh MaTEMAaTUUYECKOE OKUAAHNE CIIyUYailHbIX IPOLIECCOB

4.Kak cBsi3aHbI MKy COOOM XapakTep pealn3aliil CIry4aifHOro Ipolecca u ero
TuddepeHInaIbHbI 1 MHTETPAIbHBIA 3aKOHBI pacrpeaeeHus?

5.Kak 1o xapakrepy peanu3alniy 3proJuuecKoro HopMaJbHOIO CIly4aifHOro Ipolecca
OTIPEeNIeNIUTh eT0 CpeaHee 3HaueHue, 3 (HEeKTuBHOE 3HAUCHUE?

6.Kak 00bsicHUTB BUZ AU PepeHInanbHbIX 1 HHTETPATIbHBIX 3aKOHOB PACIIPEICIICHUS
CIIly4aifHBIX MIPOIIECCOB, pACCMAaTPUBAEMBIX B JaHHOM paboTte?

Tun KoHTPOIBLHOTO MeponpusitTus: JlaboparopHas padora Ne4
Kparkoe conep:xanue 3aganus:
OTBETUTH HA BOIMPOCHI 10 TEME JIA0OPATOPHBIX PabOT

1.Kak, monp3ysich CIEKTPATBHBIM METOJIOM, HAHUTH CIIEKTP MOITHOCTH BBIXOJHOTO
nporecca? ero KoppensuoHHyto ¢GyHKIu0? aucrnepcuto? 3¢pdekTuBHOE 3HaUeHne? cpeHee
3HauYeHHE?

2.Kak npu mpox0oXKASHUH CIy4aitHOro Mmpolecca yepes JIMHEHHYIO 1IeTlh U3MEHSIETCS €ro
CHEKTP MOIIHOCTH ? KoppesinnoHHas pyHkuusa? aucnepeus? s dexkTnBHOe 3HaUeHne? cpeiHee
3Ha4YEHHE? XapaKTep peain3aiuii?

3.B kakux ciaydasx mpH aHaJIM3e MIPOXO0KICHUS CITy4aifHOTO Mpoliecca Yepes TUHEHHYI0
HEeNb IIIyM Ha BXOJIe IIEMU MOXKHO CYUTATh OeNbIM?

4.B KaKoM ciiy4yae IpH MPOX0KACHUH CIIy4aifHOTO Mpoliecca 4Yepe3 JIMHEHHYIO 1eTh
MIPOUCXOIUT €r0 HOpMaIu3aus?

5.KakoBsI cienuduyeckre 0cOOEHHOCTH CIYYaifHOTO MpOoIecca Ha BBIXO/IE Y3KOIOJIOCHOM
PE30HaHCHOM 1enu?

Tun koHTpOJIBHOTO MeponpusiTusi: JlabopatopHas padora Ne5

Kpartkoe cogep:xanue 3aJaHus:

OTBeTUTH Ha BOMPOCHI 110 TeMe JTa0OPaTOPHBIX PaboOT

1.imeeTcst HOpMaNbHBIN CITy4YaiHbIHA MpoIiece ¢ 3alaHHON KOPPETSAIMOHHON (QYHKIUEH.

I[To n3BecTHOM KOPPEIALUMOHHON (PYHKIIUH ONPEAETUTE CIIEKTP MOIIHOCTHU CITy4aifHOro
nporecca.

2.MmeeTcst HOpMAJIbHBIN CITy4alHBIN MPOLECC C 3aJaHHON KOPPEIIIUOHHOM
bynkuueit. OnpenenuTs TUCTIEPCUIO B BPEMs KOppeTsIuy cirydaitHoro npouecca. [loctpoutsb
rpa¢uk GyHKIHUN KOPPEISALMU C YKa3aHUEM XapaKTEePHbIX TOUYEK U €AUHUL] U3MEPEHHUS.

3.MmeeTcst HOpMaJIbHBIH CITydaliHBINA MPOLIECC C 3a/laHHBIM CIIEKTPOM
MOILTHOCTH.ONpeaenuTh JUCTIEPCHIO U A3PPEKTUBHYIO IUPHUHY CIIEKTPa CIIydyaitHOrO
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nporecca. [TocTpouTs rpaduk CrieKTpa MOIIHOCTH C YKa3aHUEM XapaKTEPHBIX TOUEK U €INHUIL
U3MEpEHMUSL.

4.VImeeTcs HOpMaJIbHBIN CIIy4aiHbII Mpoliece ¢ 3aJJaHHBIM CIIEKTPOM MOIIHOCTH.
[TocTpouTh XapaKTEpHYIO pealn3alMIo TAKOTO MPOLEecca C YKa3aHUEM XapaKTEpPHBIX TOYEK.

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopuas padora Neb

KpaTkoe cogepxanue 3agaHus:

ITpoBecTu uccie0BaHUE CIEKTPAIBHOTO COCTaBa CUTHAJIA HA BBIXO/I€ HETMHEWHOTO
AJIEMEHTA U UCCIIe0BaTh padOTy AUOAHOIO AETEKTOpA.

OTBeTUTH Ha BOMPOCHI 10 TeMe JabOpaTOPHBIX PaboT

KoHTpoJibHbIe BONpOChl/3aJaHus:

1.Kak, nonp3ysich CIeKTpalibHbIM METOJOM, HAUTH CIIEKTP MOLIHOCTU BBIXOJHOTO
mpoiiecca? ero KoppeasuoHHyo GyHKIu? aucnepcuro? 3¢ heKTUBHOE 3HaueHuEe? cpeIHee
3HauYeHHe?

2.Kak npu npoxo0KJI€HHH CIIy4alHOIo MPOIECcca Yepes3 JIMHENHYIO LENb H3MEHSAETCS €T0
CHEKTP MOIIHOCTHU ? KoppesiunoHHas ¢pyHkuua? aucnepcus? 3¢ dexkruBHoe 3HaueHue? cpenee
3HaUYCHHE? XapakTep peanu3aiuii?

3.B kakux ciayyasx MpH aHajgu3e IpOoX0XkKICHHUsS CIIy4ailHOro mpolecca yepes JUHEHHYI0
[eTb UIyM Ha BXOJI€ LIENH MOKHO CYMTATh OebIM?

4.B xakoM ciiy4ae MpH MPOXO0KICHUH CIy4aitHOTrO Mpoliecca Yepes3 JIMHEHHYIO 1IeTb
IPOUCXOIUT €r0 HopMaau3anus?

5.KakoBbl cnenuduyeckine 0COOEHHOCTH CIYy4alHOTO Mpoliecca Ha BBIXOJE Y3KOIOJIOCHOM
pE30HaHCHOM 1ienu?

7.3.2 IlpomexyToUyHasi aTTeCTaUs

IIpumep Oomnsera

1. Curnansl ¢ yrmooit monyssiiueit: UM u @M konebanusi, X mapameTpbl. BektopHas
JyarpaMma | CIieKTp MpU MajoM U MPOU3BOIBLHOM HHJIeKce Moaysiiuu. [Ipeumymectsa UM u ®M
KoJebaHuit mo cpaBHeHHIO ¢ AM Kosie0aHusIMH.

2. Kax cBs3aHBI Apyr ¢ JpyroM HWMIYJbCHAs XapaKTEPHCTUKA W CHCTEMHAs (YHKIUS
dposoro ¢puibTpa’?

3. Ha Bxoxa auomHOTrO JAeTekTopa nogaercs Hampsokerre U =5 (1 + 0,8 cos(10t)) cos(10t), B.

Kpytusna xapakrepuctuku auoma 20 MA/B, comporusienne Harpy3ku 100 kOwm.
Omnpenenute kK03QUIKESHT TIepeadn JeTSKTOpa U aMILIUTY/y HAMpPsHKEHHs 3ByKOBOM Y4acTOThI Ha
BBIXOJIC JIETEKTOPA.

I. Ilepeyenb KOMNeTEHIUI/MHIUKATOPOB U KOHTPOJIbHBIX BOIIPOCOB NMPOBEPKHU
pe3yJbTaTOB OCBOCHHMS JMCIUIIIHHBI
1. Komnerenuusi/Unaukarop: MOIIK-1.1 Ilonumaer pyHaamMmeHTaIbHbIE 3AKOHBI
NPHPO/Jbl; OCHOBHbIE (PM3HYECKHE H MATEMATHYECCKHE METOAbI HAKOIICHHUS, NTepeJadyu u
00padoTKku HH(pOpManUH
Bomnpocsl, 3ananus
1.CnekTpanpHBI aHANW3 MEpUOAMYECKUX curHajgoB. KommuiekcHas ¢opma psima Dypsbe.
ChnexkTp mNepuoJUYEcKON IOCIEN0BATENbHOCTH IMPSIMOYTOJBHBIX HMIIYJIBCOB. 3aBUCHUMOCTh
[IapaMeTpoB CIIEKTpa OT IapaMeTPOB CUTHAJIA.
2.CexTpaiabHbli aHAIU3 HENEPUOJUYECKUX CUrHaoB. CHekTpaibHas IUIOTHOCTH. CBS3b
CIEKTpa MEPUOAMYECKON IOCIEN0BATENBHOCTH CO CIEKTPAIBHON IUIOTHOCTHIO OJHOIO MMITYJIbCA.
CriekTpajbHble  IJIOTHOCTH  OCHOBHBIX ~ CHUTHAJIOB:  IIOCTOSIHHOTO  curHaja,  d-QyHKImw,
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MPSIMOYTOJIBHOTO UMITyJIbca. CreKTpaibHas IIOTHOCTh TapMOHWYECKOro curHana. CriekTpaibHas
IJIOTHOCThH MTPOU3BOJIBHOTO NEPUOJUYECKOTO CUTHAIIA.

3.CBoiiCTBa CNEKTPAIbHON IJIOTHOCTU: TEOpPEMa O 3ama3blBaHUHU, TEOPEMa O CMEIICHHUH
CIIEKTpa, CIEKTpajdbHas MJIOTHOCTh MPOU3BOJHOW M MHTErpalia, TeopeMa MoAoOus, CIeKTpalbHas
MJIOTHOCTB TTPOU3BEICHUS U CBEPTKH IBYX (yHKIMA. CrieKTpanabHas INIOTHOCTh PAJIMOUMITYJIbCA.

4.OHeprus UMIyJibca. JHEPreTUYECKUM CIIEKTp, €ro CBOMCTRBA.

5.ABTOKOppenauroHHas GyHKIus, ee cBolicTBa. B3aumHo koppensunonHas GpyHkuus. CBs3b
ABTOKOPPEISLUOHHON (DYHKITUHN C SHEPTETHUYECKUM CIIEKTPOM.

6.AM konebanus, ux mapamerpbl. CiekTp, BEKTOpHAs JUarpaMma.

7.UM n ®M konebanus, UX mapameTpbl. BekTopHas auarpamMma U CHEKTp NMPH MajoM U
MIPOU3BOJILHOM HHJEKce Moaysisinuu. [Ipenmymectsa UM u @M kosnebanwuii mo cpaBHeHHio ¢ AM
KoJIe0aHUSIMHU.

8.CreKTpasibHBIA METOJ] aHaJM3a MPOXOXKIACHUSI CUTHAJIOB Yepe3 JIMHCHHBIC e, AHan3
npoxoxaenus AM konebanuii yepes n3dupareabHbIe IemH. Y CIIOBUS HEMCKaXKeHHOM nepenayn AM
Kosie0aHui.

9.AHAIUTUYECKUN CHUTHAJ. Y3KOMNOJOCHBIM CHUTHajd. AHAJIUTHUYECKOE IPE/ICTABIICHUE
Y3KOIOJIOCHOTO CHUTHaNIA; (Qu3Mdeckas W KOMIUIGKCHAs OruOaromias CHrHamga, €€ CBs3b C
AHAIUTUYECKUM cUrHAIOM. CIeKTp KOMIUIEKCHOM orubaroieil y3Komoa0CHOr0 CUrHaia.

10.MeTtoa HU3KOYaCTOTHBIX 3KBUBAJIEHTOB. BBHIBOT OCHOBHBIX COOTHOILICHUM.

11.AHanu3 MNOAKIIOYEHHs] TapMOHUYECKOTO CHUTHajga K KojebaTelabHOMY KOHTYpY IpHU
Pa3IMYHBIX 3HAYCHUSX YaCTOTHI CUTHAJIA.

12.AHanu3 Bo3zaeicTBus BU uMmybcoB ¢ MpsSMOYTOIbHOM OrudaroIieil Ha OJTHOKOHTYPHBIC
n30upaTeIbHbIC [EIH.

13.Ananu3 Bo3aeiictBus BY wummynbcoB ¢ orubaromedd MpOW3BOJILHON (OpPMBI Ha
n30upaTeIbHbIC IEH.

14.Ananu3 Bo3eicTBUs cKayka (a3bl TapMOHUYECKOTO KOJIeOaHNs Ha PE30HAHCHYIO IIETIb.

15.Ananu3 Bo3aeiCTBUS OOJIBIIOIO TAPMOHUYECKOT0 CUTHAJIA HA HEJIMHEWHBIN JIEMEHT NpU
JUHENHO-JIOMAHOM aNIpOKCUMAlMKA BOJBTAMIIEPHOM XapaKTEpUCTUKHU. BBIUMCIIEHHE aMIUIUTY[
rapmoHuk. @yHknuu bepra.

16.Ananu3 Bo31eHCTBUS OOIBIIOrO TAPMOHUYECKOTO CUTHAJA Ha HEJTMHEWHBIHN 3JIEMEHT MPpH
arMpOKCUMAIIUH €T0 XapaKTePUCTUKH CTETICHHBIM PSJIOM. Briuncienne aMIInTy 1 rapMOHUK.

17.Pe3oHancHBId  ycwauTedb Oonbmux Konebanuid. Cxema. [lpuHiun  mericTBHs.
KonebarenpHast xapakTepucTUKa. BiusiHIE TepeHanpsyKeHHOTO PeKUMa. Y MHOXKEHHE YaCTOTHI.

18.Bo3aeiicTBre HECKONBKUX OOJIBIINX TAPMOHUYECKUX CUTHAJIOB HA HEJIMHEHHBIH JIEMEHT.
OcHOBHBIE 3aKOHOMEPHOCTH B 00pa30BaHUN KOMOMHAIIMOHHBIX YaCTOT.

19. AmnmutyaHas Moaynsiua cMmenieHueMm. Cxema. [lpunmun aeictBusi. MoayisiimoHHas
XapaKTEePUCTUKA. Y CJIOBUS MOJIYUCHHUS] HEUCKAXKEHHON MOIYJISIIUU.

20.Konnekropuslii nerektop. Cxema, MPUHINI JEHCTBUSA. BrIOOp mapameTpoB Harpys3KH.
OcoOeHHOCTH ~ JCTEKTUPOBaHUSI CJIa0bIX W  CHJBHBIX CHUTHQJIOB. PacdyeT JeTeKTOpHOM
XapaKTEPUCTUKH.

21.IIpeobpazoBanne 4vacTtoThl, npuHUOUN  AeiictBus. CooOpaxeHUss O  BbIOOpE
MIPOMEXKYTOUYHOI YacTOTHl U 4acTOTHI reteponauHa. [lapasuTHele kaHabl puema. Beibop pexnma
paboTHI sl YMEHBIIICHUS TAPAa3UTHBIX KaHAJIOB IIpUEMa.

22.CunxpoHHbId getekTop. [IpuHImn gencTBus.

23.06006mmennbI psin Dypee. Teopema B.A.KorenpHukoBa. JIMCKpeTH3alHs CUTHAIOB C
OTPaHUYEHHBIM CIEKTPOM. CIIEKTPBI TUCKPETHBIX CUTHAJIOB.

24.BOCCTaHOBJICHUE HETPEPHIBHBIX CHTHAIOB M3 JUCKPETHBIX. OMUOKH TUCKPETH3AIMN U
BOCCTAHOBJICHUSI CUTHAJIOB.

25.Z-tipeobpaszoBanue, ero cpoiictBa. OOpaTHOE z-mpeoOpazoBaHme. Z-mpeoOpa3zoBaHUE
JIUCKPETHON CBEPTKH.

26.JluckpetHoe npeodpazoanne Dypwe, ero cporicTra. 1D mukImIeckoi CBEPTKH.
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27.06mee moustue o nugposoit odpadortke curaanos (LJOC). AuckpeTHbie U mudpoBbIe
CUTHAJIbI, JUCKpeTHble M uudpoBble ycTpoilcTBa. OO60OmeHHas cTpykTrypHas cxema LOC.
[Tpeumymectsa u HepoctaTku LIOC.

28.YHuBepcaibHbI aaropuT™M JUHEHHBIX LUPpoBbIX ¢uibTpoB (LP). HmnynbschHas
xapakrepuctuka L|®. [lepenarounas (cucremuas) ¢ynkuus LD. YacroTHass XxapakTepucTHKa
auneliHoro 11d, cpaBHEHME ¢ YaCTOTHON XapaKTEPUCTUKOM aHAIOTroBOro (PUIIBTPA.

29.PexypcuBHble U HepekypcuBHble L{®, ux cpaBuenue. Ludposoii puibtp 1-ro nopsixa,
aHasiornuHelii RC-nenu.

30.@opmel peanuzanuu L{D: npsimas 1 KaHOHWYECKAst; MOCJIEI0OBATEIbHAS U MMapAJJICTIbHASL.

Martepuansl 1)1 IPOBEPKU OCTATOYHBIX 3HAHUN

1.Yemy paBHa yacTOTa MEPBOM rapMOHUKH NEPUOJAMYECKOTO CUTHAJA, M300paKEHHOro Ha

pucyHke?
I b ] e

u(f).B
Tt & 5 F b do i 25 1 15 4 17 5 1

OTBeTHL:

VYkaxute npaBuiibHOE 3HaUeHHE B [KI 1]

Bepnsiit orBet: 200 KI'11

2 UIeMy paBHA MOCTOSIHHASI COCTABJISAIOINIAS CUTHAJIA, H300PaKEHHOTO HA PUCYHKE?

.

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

OTBETHI:

VYkaxuTte npaBuibHOE 3HaueHue B [B]

Bepnsiii otet: 0,2 B

3.Mopynupytomas yactora UYM-curnana pasna 2 k', ungexc moaymsiiuun m = 10. Yemy
paBHA J€BUAIINS YaCTOTHI?

OTBeTHI:

VYka3zarp unciaoBoe 3HaueHHE B KI 11

Bepuniit otBeT: 20 kI'11

4. MoryT 11 BO3HHMKATh HOBBIE CIIEKTPAJIbHBIE COCTABISIONINE TP MPOXOXKIECHUN CUTHAJA
yepe3 JIMHEHHYIO 1enb?

OTBETHI:

Ha/Her

Bepnsiii otBeT: Het

5.AM-curnan ¢ xkoadduuuenrom moxymsiuuu 100% monaercs Ha BXOJA OJHOKOHTYPHOTO
pe3zoHaHcHoro ycuutens. [IlupuHa ciekTpa curaaina B TOYHOCTH COBMAIAET C MMMPUHON 9aCTOTHOM
XapaKTepUCTHKHU ycunurtens Ha ypoBHe 0,707. Uemy paBeH KOdPPUIIMESHT MOAYJISIIMA CUTHATIA HA
BBIXOJI€ YCWIINTENS?

OTBETHI:

Yka3zaTh YUCIIOBOE 3HAUYCHHE C TOYHOCTBIO J0 TPEX 3HAYAIUX IUDP

Bepnsiit otet: 0,707

6.Ha HenuHeHHBIA 5eMEHT C BOJBTAMIEPHON XapakTepHCTHKOW [ = af + atu +
a%u MOJAIOTCS JIBA TAPMOHMYECKUX CUTHAJIA C YacToTaMu ®1 1 w2. MOXeT Jii MOSABUTHCS B TOKE
COCTAaBJISIONIAs ¢ YacTOTOM 20 [ +®2?

OTBETHI:

na/HeT

BepHelii oTBeT: HET
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7.CynepreTepoAMHHBIN MPUEMHUK IpEAHA3HAueH Ui MpUeMa CUTHaja PaJUOCTaHLIUU C
gactoToi 620 kI'nt. IIpomexxyTounas yacrora paBHa 465 kI'1. OnpenenuTe 4acTOTy reTepoArHA.

OTBeTHI:

VYka3zatp yucioBoe 3HaueHue B [KI 1]

Bepnsiii otBeT: 155

8.BpIOpaTh MHTEPBA TUCKPETU3ALUH MTPSIMOYTOJIBHOIO UMITYJIbCA JUTUTENbHOCTHIO 40 MC.

B xadecTBe HaMBBICIICH YAaCTOTHI CIICKTpa fB MPUHATH TaKOE 3HAYCHUE, KOT/[a CIICKTpabHAs
IUIOTHOCTh UMITyJIbca OOpaIaeTcsi B HyJlb B UeTBEPTHIN pas.

OTBeThI:

VYkazaTh 4uCI0BOE 3HAYCHUE B [MC]

BepHs1it oTBeET: 5

2. Komnerenuus/Unguxarop: MOIK-1.2 IlpumeHnsieT pu3nueckne 3aKOHbI H
MaTeMaTH4YeCKHe MeTObI VISl pelIeHHs 32124 TEOPETHYECKOr0 M NPHUKJIAJTHOI0 XapaKTepa
Bompocsl, 3ananus

1.Uto Takoe kosebarenpHas XapakTepuctuka? M300pa3uTe xapakTepHBIM BHI CEMEHCTBA
KOJIeOATENbHBIX XapakTepuCTHK. Kak 1o KoneGaTenbHBIM XapakTepUCTHKAM BBIOpATh PEXUM
paloThl yCUIIUTENS JUIsl HEUCKa)KEHHOT0 ycuinenuss AM curnana?

2.Yro Ttakoe konebartenpHas xapakrtepuctuka? Jlns vero ona BBoautTcsa? M3o0pasure
XapaKTepHBINA BUJ ceMeicTBa K0JeOaTeIbHbIX XapaKTePUCTHUK.

Marepuansl Juisi IPOBEPKHU OCTATOYHBIX 3HAHUUI

1.Ha BXO& pe30HAaHCHOIO YCWJIHTENsI MOJAETCS IOCIENOBAaTENIBHOCTh BBICOKOYACTOTHBIX
UMITYJIbCOB C NPAMOYTOJBbHOM orubaromiei. YacToTa 3amoOiIHEHUS HMITYJIbCOB COBIIAJAaeT C
PE30HAHCHOHM YacTOTON yCUIIMTENs. YBEJINYATCs MM YMEHBIIATCS MCKaKeHUs (OpMBbI CUTHalla Ha
BBIXOJIE YCHIIUTES, €CITH YBEIUYUTH TOOPOTHOCTH KOHTYpa YCHITUTENS?

OTBeTHI:

YBEIINYATCS/yMEHBIIIATCS

BepHnbiii oTBeT: yBenuuarcs

2.Ha HenMHEHHBIH 52JEMEHT ¢ BOINBTAMIIEPHOM XapaKTEpPUCTHKOH i = af + aju +
a5u mojaercs rapMOHMYECKHIA curHan ¢ yacToTol 2 K[, Kakue yacToThl OyaeT coiepKarh CIIEKTp
TOKA, IPOTEKAIOIIETO YePE3 HETUHENHBIN JIEMEHT?

OTBeTHI:

[TepeuncanTh 4acTOTHI BceX COCTaBISIOMUX (B KI 1)

Bepnsiii otseT: 0, 2, 4.

3. Komnerenuuss/Muaukarop: MOIIK-1.3 Ucnoab3yeT 3HAHUS €CTECTBEHHBIX HAYK H
MATEMATHKH MPHU PelIeHUH NPAKTHYECKUX 32124

Bormpocsl, 3ananus

1. Avonneiii  nerextop. Cxema, NpUHIMI JeiicTBus. BpiOop mnapamMeTpoB HarpysKH.
Koadpouument nepemaun. BxogHoe compoTuBieHue. AHaIN3 HUCKaXEHHHM, BO3HUKAIOMIUX TMpU
HeNpaBUWIBHOM BbIOOpE pexXuMa paboThlI.

2.Ilpm kakux YyCIOBUSIX OOecreunMBaeTcsi HEUCKaxeHHoe ycuieHue AM curhHaios B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEIAX?

[Toxaxkxute BBIOOp YCIOBUH HEHCKAXKEHHOTO YCWiIeHHs AM CHUTHajJoB € IOMOIIbIO
K0JIeOATEIbHOM XapaKTePUCTHKH.

3.M300pasute cxemy IHOAHOTO JACeTeKTOpa. KadecTBEHHO HApUCYWTE CHEKTpaIbHBIC
JarpaMMbl BXOJIHOTO HANpPsDKEHUs, TOKA MO/Aa U BBIXOJHOIO HAIPSDKEHMS NPU NOJa4e Ha BXOJ
oqHOTOHAIbHOTO AM-curHaia.

N3 xakux cooOpakeHUi BBIOMPAIOTCS MapaMeTpbl Harpy3KH JeTeKTopa?
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4.Yt0 Takoe nepeHanpsyKEHHBIH PeKUM B pe30HaHCHOM ycuiutene? [Ipu kakux yciaoBHsX
OH BO3HHKAaeT?

5.Kak n3MEHUTCS CHEKTp NMEPUOIUYECKOr0 CUTHaja, €CJIM MEPUOJl MOBTOPEHHSI UMITYJIbCOB
YBEJIMYUTCS BABOE (IVIUTEIBHOCTh M AMIUIUTY/Ja UMITYJIbCOB HE U3MEHSIOTCS)?

6.Kak m3MeHuTcs CreKkTp NpsSMOYIrOJbHOTO MMITYJIbCa C BBICOKOYACTOTHBIM 3aIlOJIHEHUEM,
€CJIM 4acTOTY 3allOJIHEHUS YBEIMUUTD BABOE?

7.Kak M3MEHMTCS CIEKTP HPSMOYIOJBHOTO MMITYJIbCA C BBICOKOYACTOTHBIM 3allOJIHEHHEM,
€CJIM JUIUTEIbHOCTh UMITYJIbCa YBEIUYUTh BIBOE?

8.Kak u3MEeHUTCS CIEKTpP NMEPUOANYECKOr0 CUTHAJIA, €CJIN JUIMTEIIbHOCTh KaK0r0 UMITYJIbCa
YMEHBUIUTCS BABOE (MIEPHO/1 MOBTOPEHUS U aMIUIUTY/]a HE MEHAIOTCs)?

Marepuainsl U1l IPOBEPKH OCTATOYHBIX 3HAHUI

1.CrexTp aMIUIMTYAHO-MOyJIMPOBAHHOTO CUTHAJIA IIPE/ICTABIIEH Ha PUCYHKE.

108

2B 2B

T | T o

49 50 51

Ornpenenure:

a) 9acTOTy Hecymiero kojaeoanus (B kI'1x)

0) yacToTy MoaynHpyromiero konedbanus (B k1)

B) KO3 PHUITMEHT MOy SN

I') MAaKCUMaJIbHOE 3HAUEHUE aMIUTUTY/ bl curHaia (B B)

J1) MUHUMAJIbHOE 3HAYCHUE aMIUTUTY/IbI curHaja (B B)

OTBeTHI:

JIist Kask101 MO3UIIMU BOTIPOCA HYKHO YKa3aTh YHMCIOBOE 3HAUEHHUE OTBETA.
Bepupiii otBet: a) 506) 1 B) 0,4 1) 14 1) 6

IIpumep Ousera

1. Koppemsunonnas ¢(yHKIMS CilIy4aiHOro mpolecca. B3aumHas KoppensiuoHHas
¢ynkusa. CBOHCTBA KOPPEISIUOHHON (QYHKIMU CTAllMOHAPHOTO CIIy4aiiHOTO Mpotecca. MHTepBan
KOPPEJSALHH.

2. Kak BBl ce0e mpencTaBiIsieTe METOANKY dKCIEPUMEHTAIBHOTO ONpeIeIeHNus (YHKIINH
pacrnpeiesieHns 3proguyecKoro ciydyaiHoro mpoiecca?

3. HopManbpHBIN ciydailHbId NPOLECC C HYJEBBIM CPEIHMM 3HAYEHHEM WU JIHCIIEpCUEH
4 B nmomaercst Ha 3JEKTPUYECKYIO 1LIETb, COCTOALIYIO M3 IOCIEI0BATENbHO COSAMHEHHBIX AMO0/A U
pesuctopa. CompoTuBieHHe AWOAa B TpsMoM HampaBieHun paBHo 100 Om, B oOpaTHOM
HanpaBieHuun — OeckoHeuHocTH. CompoTuBieHue pesuctopa paBHo 300 Om. Haiitu mimotHOCTh
BEPOSTHOCTH HaIPSHKEHUS Ha PE3UCTOPE.

[TocTpouTh MIIOTHOCTH BEPOATHOCTH HAIIPSDKEHUI HAa BXOJE LIENIN U HA PE3UCTOPE.

1. Komnerenuusi/Muankarop: MOIIK-2.1 IIpumMensieT 0OCHOBHBIE MeTObI M CPEACTBA
NPOBe/ICHUS IKCIIEPUMEHTAJIBHBIX HCCIe0BAHUIT
Bomnpocel, 3aganus
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1.Cnyuaiinble mponieccsl. MHOromMepHasi IJIOTHOCTh BEPOATHOCTH CIIy4allHOTO Ipolecca.
CranroHapHOCTh Cly4ailHOro npouecca. MatemMaTu4eckoe OKUJaHue U JUCTIEPCHSL.

2.Koppensimonnast pyHKIHS ciiydaifHOTO mporiecca u e€ cBoiicTBa. IHTepBaI KOppeIsIny.
Bzaumnas koppensunoHHast QyHKIHS.

3.CnexTpanbHasi  IUIOTHOCTb ~ MOIIHOCTH  (9HepreTuueckuit  cmektp).  CBoiicTBa
JHEpreTUyYecKoro crnekrpa. Teopema Bunepa-Xunuyuna.

4.OCHOBHbIE HCTOYHUKU IIYMOB B PaJAMOTEXHUYECKUX YCTPOICTBAX M UX XapaKTEPUCTUKU.
Tennosoii mym. JIpo6oBoii nrym. O61mas XxapakTepucTuka HICTOYHUKOB IIyMa B TPAH3UCTOPAX.

S5.AHanmu3 BO3JCHCTBUSA CIyYalHBIX TMPOIECCOB Ha JHMHEHHBbIC Henu. CHeKTpalibHBIA U
KOPPEJSILIMOHHBIM METO/IbI aHAIN3A.

6.Bo3geiictBue Oenoro mryma Ha auHEHHYr0 nemnb. lllymoBas monoca JTWHEWHOW LETH.
CraTtucTuyeckue XapakTepUCTHKU 1IyMa Ha BBIXOJE JIMHEHHOW LIEMH.

7.Ananu3 BozledcTBUS Oenoro Imyma W KoppenupoBaHHoro myma Ha RC  nens.
Cob6ctBennbiit mym RC-nenm.

8.AHanmu3 BO3JEUCTBHS CIyYalHBIX MPOIIECCOB HAa JIMHEWHbIE W30MpATENbHBIC LCTH.
XapakTep KOppeJIIMOHHON (DYHKIIMHU IIyMa Ha BBIXOJE N30MpaTeIbHON 1IeTIH.

9.Ananu3 Bo3/1€HCTBHS O€JIOr0 TyMa Ha PE30HAHCHBIM yCUIUTEIb. DHEPreTHYECKUI CIIEKTP
U KOppeJIALUOHHAs (YHKIMS IIyMa Ha BbIXO/I€ OJIHOKOHTYPHOI'O PE30HAHCHOTO YCUIIUTEIIS.

10.Y3komonocHble ciay4aiiHble npouecchl. [lonsatue 06 orubaromedi, ¢asze, cuHpazHol U
KBaJIpaTypHON KOMIIOHEHTaX. BBIBO BbIpayKe€HUS ISl IVIOTHOCTH BEPOSITHOCTHU orudaroieii u gassbl.

11.Y3komonocHble ciay4aiiHble npouecchl. [lonsatue 06 orubaromiedt, ¢asze, cuHpazHoW U
KBaJIpaTypHOi KoMroHeHTax. Koppensunonnast pyHKIHs orudaroiieil y3KonoJoCHOTO CIIy4aitHOro
nporecca.

12.CtaTucTHUeCKHE XapaKTEPUCTUKU Orubaromeil CyMmbl TapMOHHYECKOTO CHUTHaja u
Y3KOIIOJIOCHOI'O HOPMaJIbHOI'O HIyMa.

13.Bo3neiicTBE HOPMAJIBLHOTO Y3KOIOJIOCHOTO CIIYYalHOTO Mpoliecca Ha KBaJIpaTUYHbBIN
JETEKTOP OTHOAOIIEH.

14.PacdeT TJIOTHOCTH BEPOSTHOCTU MPU HEIMHEWHBIX OE3BIHEPIIMOHHBIX MPEe0Opa3OBaHUAX
CIIy4YalHBIX IPOLIECCOB.

15.0nTumanbHas JuHEWHAs ¢uiabTpanusa. YacToTHas W HMITYJIbCHAs XapaKTEPUCTUKH
cornacoBanHoro (Quiprpa. CurHam Ha BBIXOAE corjacoBaHHoro ¢wibTpa. IlonsTHe o
KBa3UONTUMAJIBHBIX (PUIbTPaX.

16.0OnTmansHas JUHENHAas ¢unbTpanus. OunsbTp, MHUHHUMU3UPYIOIIUI
CpeHEeKBaIPaTUYECKYIO OIIMOKY CHUTHAIA.

17.Ha nocnenoBarenbuyio RC-1ienb momaeTcsi HOpMaJIbHBINA CitydaiiHbii mporece X(t) ¢
HYJIEBBIM CPEIHUM 3HAuCHHEM. 3HA4YCHUs SHepPreTHIeckoro crekrpa npouecca X(t) pasust 10 B-c
Ha yactotax Hke 500 kI’ u nHymto Ha yacrorax Beime 500 kI'm. [Tapamerpsr nenu: R = 1 kOMm, C =
500 n®. Haiitn auiciepcuio U IIIOTHOCTh BEPOSITHOCTU HANPSKEHUS] HA KOHJEHCATOPE.

18.Ha mocnemoBarenpuyro RC-mens mogaercss HOpMajbHBIN ciydaiiubiid mpomecc X(t) ¢
KoppensiuonHon pyHkimer R(t) = 2exp(—10|t|) B.Ilapamerps! nenu: R =10 kOm, C =100 HD.
Haiitn nucriepcuio u KOppensIMOHHYIO (DYHKIIMIO HampspkeHus Ha KouaeHcatope. [loctpoutsb
rpauKu KOPPESIMOHHBIX (YHKIMHA U IPUMEPHBIN BUJI OCHMIIOTPaMM Ha BXOJI€ U BBIXO/IE LIEIH C
yKa3aHHEM XapaKTEePHBIX TOUEK.

19.Ha Bxom cxembl, H300pa)keHHOH Ha pHUCYHKEe, MOJAeTcs ClydailHbIl mporiecc,
PaBHOBEpOSTHO pacmpeneneHHbiii Ha otpe3ke [—1;3]. ConporuBneHue auoma B TPSIMOM
HalpaBJICHUU pPABHO HYJII0, B OOpaTHOM HampaBlIeHHMM — OECKOHEYHO Benuko. Haiitu
MaTeMaTH4eCcKoe OXHMIAHWE W TUIOTHOCTh BEpOSITHOCTH PY(Y) HANpsDKCHHS Ha BBIXOAE CXEMBI.
[Toctpouts rpaduk 3aBucumocTH PY(Y).
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x(1) (1)

20.Ha BX0oA OJHOKOHTYPHOTO PE30HAHCHOTO YCHJMTENS IojaeTca Oeiblii LIym ¢
sHepreTuyeckuM crekrtpoM FQ = 10 B.c. Iapamerpsl ycuiuTens: pe3oHaHcHas yactora 1 MITm,
nrymoBast rosioca tienu 20 kI, ko punmeHT ycmieHus Ha pesonancHoi gactore — 20. Onpenenursb
3 PEeKTUBHOE HANpsIKEHUE, PHEPreTHUECKUI CHEKTp M KOPPEISLIUOHHYIO (YHKLHMIO IIyMa Ha
BBIX0/1€ YCUJIUTEIIS.

21.Ha BXO0A OJHOKOHTYPHOTO pPE30HAHCHOTO YCHJMTENS IMojaerca Oedblii mym ¢
sHepreTuyeckuM crnektpom FQ = 10 B.c. IlapameTps! ycuiurens: pesoHaHcHas yactota 1 M,
nrymoBast nosnoca 20 k[, koagdunuent ycuneHuss Ha pe3oHaHcHOU uactore — 20. C BbIxona
YCUJIMTENS IIyM NOCTYIaeT Ha JIMHEHHBIN AeTEKTOp orubaromiei ¢ kodppunreHTom nepeaadn K =
1. OmnpenenuTh MJIOTHOCTh BEPOSTHOCTH M KOPPEISLMOHHYIO (YHKLUHMIO IIyMa Ha BBIXOJE
JeTEeKTOpAa.

22 HaifTu ©  TOCTPOUTH  KOPPEIALMOHHYIO  (DYHKIMIO  CIydyalHOTO  Ipoliecca
X(t) =4 cos(10 t +¢), eciu U3BECTHO, YTO (P — CIydaiiHasi BEIMYHHA, PACIPEIeIICHHAs PABHOMEPHO
Ha uHTepBasie [—; ). YeMy paBHO MaTeMaTH4eCKOe OKUIAHHE W JUCIEPCUSl 3TOr0 CIydaiHOro
npoiiecca?

23.Ha Bxox wunTterpupytoumeii RC — menm momaercss cymMma IapMOHHUYECKOTO CHUTHala
2c0s(10t) u Genoro myma X(t) co cmekTpanbHOil mnotHocThEIO FQ = 10 B.c. Omnpenenuts
napameTpsl RC — 1enu, mpu KOTOPHIX OTHOIIECHHE aMIUIATY/IbI CUTHAJIA K CPETHEKBAIPATUIHOMY
3HAUEHUIO IlIyMa Ha BBIXO/I€ LIENH IPUHUMAET MaKCUMaJIbHOE 3HaueHue max. Haiitu aTo 3HaueHue.

24 VicrounukoM mryma sisisiercs pesuctop R = 10 kOwm, 3anryHTHPOBAHHBINA KOHIEHCATOPOM
C=1u® npu KomHaTHOH Temmeparype. Omnpeaenutb >PPEKTUBHOE  HAIMpPsDKEHHE,
KOPPEJSILIMOHHYIO (DYHKIIHIO U IMJIOTHOCTh BEPOSITHOCTH IlIyMa Ha KOHEHCATOPE.

25.0mpenenuTh MaTeMaTHYECKOE OXHJIAHHE W KOPPEISLMOHHYI (QYHKUHMIO orudarorien
Y3KOIOJOCHOTO CIIy4ailHOTO MIpOLEecca Ha BBIXOAE OJHOKOHTYPHOT'O PE30HAHCHOIO YCHIIMTEINS C
napamerpamu: fp = 2 MI'n, Q =100, Kp=40. Ha BxXox ycunurens moctymnaer OeNblid LIIyM CO
cHeKTpajibHOi miotHocThio FY = 10 B.c.

26.KakoBsbI crieninduaeckrue 0COOEHHOCTH KOPPETSAITMOHHON (DYHKIIUH CITyJaitHOTO TIpoiiecca
Ha BBIXOJIE€ Y3KOIOJOCHOU pe3oHaHcHOM 1enn? Hapucyiite rpaduk 3Toi KOppensuoHHON (QyHKIHH.
Kak usmeHuTcs rpaduk, eciu pe3oHaHCHAas 4acToTa LIeNU yBEJIWYUTCs B 2 pasza (koddduuueHt
nepeay Ha PE30HaHCHOM YacTOTE U 110JIOCa MPOIYCKAHUS HE MEHSIOTCS)?

Martepuanisl A1 IPOBEPKU OCTATOYHBIX 3HAHUIN

1.CnydaiiHblid mporiecc ¢ paBHOMEPHBIM 3aKOHOM paclpeieiieHus Ha uHTepBaie [—4; 4]
MOJIaeTCs Ha OJHOCTOPOHHHUI OrpaHUYMTENNb, CXE€Ma KOTOpPOro H300pakeHa Ha pPHCYHKE.
ConpoTuBieHue 1uoja B MPSMOM HANpaBJIEHUH CIEAYeT CUMTaTh PaBHBIM HYJIO, B OOpaTHOM
HaIpPaBJIEHUU — OECKOHEYHOCTH.

Onpenenuts MaTeMaTHUECKOE OKUAAHKUE CIIyHYailHOIO IIPOLEcca Ha BBIXOAE OIPAaHUUUTEIS.
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x(1) (1)

OTtBeTHI:

Pesynbrar npencraBute B [B].

Bepnsiii otBeT: 1

2.Ha nocnenoBarenpHyto RL-11enb nogaeTcsi CTallMOHAPHBIHN IyM CO CPEAHUM 3HAY€HHUEM 1
B. Onpenenure cpennee 3HaUeHUE HATPSDKEHUST HA COMTPOTUBIICHHH.

OTtBeThI:

PesynbTat npencrasuth B [B].

Bepusbiii oTBeT: 1

3.0npenenuth 3hPexkTHBHOE HaNpsDKeHHE coOCTBeHHOTO myma RC-menu npu KOMHATHOM
temneparype. MICTOUHHKOM Iyma SIBJISIETCSl TEIUIOBOM 1IyM pesuctopa. Ilapamerps! nenu: R = 1
kOm, C =100 nd.

OTBeThI:

Pe3ynbTaT npeactaButh B [MKB]| ¥ OKpYTaUTh 10 1IET0TO 3HAYEHUS

Bepuniii otBet: 20 MxB

4.Ha mocnenoBarenpHyto RC-mens momaercss cTanmMoHApHBIN Imym ¢ guctiepcuern 4 B u
PaBHOMEPHBIM CIIEKTPOM MOIIHOCTH B nosioce 4acTtoT oT 0 10 5 MI'n. [Tapamerpsl nenu: R =10 kOwm,
C =10 u®. Onpenenure TUCHEPCHUIO IIIyMa Ha KOHJEHCATOPE.

OTBeTHI:

PesynbraT npencrasuth B [B]

Bepnsiii orset: 0,02

5.benblil mIyM NPOXOJUT Yepe3 PEe30HAHCHBIN YCHIIUTENb ¢ OJUHOYHBIM KOJeOaTelbHbIM
KOHTYpPOM B Harpy3ke. Kak usmeHurcs qucnepcus nyMa Ha BbIXOJ€ YCHIIUTENS, €CIU 100pPOTHOCTh
K0JIeOaTeNbHOTO KOHTYpa YMEHbIIUTCS B 2 pa3a? BBeauTe COOTBETCTBYIONIYIO HUDDY.

1 — He u3mMeHuTcs

2 — yMEHBIIINUTCA B 2 paza

3 — yBenuuuTes B 2 pasa

OTBeTHI:

VYkazats mudpy ¢ MpaBUILHBIM BapHaHTOM

Bepnsiit otBeT: 3

6.Ha Bxox unterpupytouieit RC-uenu (PHY) nmomaercss cymma rapMOHHUYECKOTO CHTHAIIA C
yacroroit 100 kI'i, amrumutyaoii 2 B u 6emoro myma x(t). Onpenenure gactory cpe3a GpuiabTpa, mpu
KOTOPOM OTHOILIEHNUE (| aMIIJIUTY/Ibl CUTHAJA K CPEHEKBAAPATUYECKOMY 3HAUEHHUIO IIIyMa Ha BBIX0JIE
[eNU MPUHUMAET MaKCUMAJIbHOE 3HAUYEHHUE.

OTBeTHI:

3anumure oTBeT B [KI 1].

Bepubsiii oret: 100

7.0nexkTpuyueckasl Lenb COACPKHUT TPU HCTOYHMKA HOPMAJIbHOTO IIIyMa, BKIIIOUEHHBIE
nocienoBarenbHo. D (HEeKTHBHOE HANPsHKEHUE IEPBOTO MCTOYHUKA ITyMa paBHO 6 B, BTOporo — 2
B, tpetsero — 3 B. Onpenenure 3ppexkTuBHOE HANPSHKEHUE CYMMapHOTo IIyMa, JEHCTBYIOIIETO B
LEeMH.

OTBeTHI:

Pesynbrar npencraButs B [B].
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Bepnslit otBeT: 7

2. Komnerenuuss/Mnaukarop: MOIIK-2.2 Boioupaet 3¢ (peKTHUBHYIO METOAUKY
JIKCIEPUMEHTAJBHBIX HCCJIe10BaAHUMI

Bormpocsl, 3a1anus

1.Oproguueckoe CBOMCTBO CIydyalHBIX IPOLIECCOB. MeToAbl 3KCIEPUMEHTAIBHOTO
ONPENIETCHUS CTATUCTUYECKUX XAPAKTEPUCTUK 3ProJIUYECKHUX MTPOLIECCOB.

2.0nummTe METOAMKY 3KCIEPUMEHTAJIBHOIO OINpEAENICHUs IUIOTHOCTU BEPOSITHOCTH
3Progu4eCcKOro Ciry4yalHoOro npouecca?

3.0numuTe METOAUKY SKCIEPUMEHTAJIBHOTO ONpEACICHUs KOPPEISIUOHHON (yHKIMU
3Progu4eCcKOro Ciy4yaiHoro npouecca?

Marepuansl Uit IPOBEPKHU OCTATOYHBIX 3HAHUU

l.Cranonapuslii  ciydaiiaeiii  mporecc  U(t) mpeacraBiaser coOOH  MEPHOAUYECKYIO
II0CJIEI0BATEIBHOCTh MPSAMOYTOJBHBIX HMIIYJbCOB CO CKBa)XHOCTBIO 2 (MeaHzp) €O ciay4yailHOU
paBHOBeposATHOH (hazoit. Peanuzanus ciaydaitHoro mporecca npuBeieHa Ha PUCYHKE.

Ornpenenure:
1. 1) maTemaTHuecKOe OXKUTaHNE
2. 2) aucnepcuto
3. 3) BEpOSATHOCTDH TOTO, YTO CIIy4aiHbIN Mpollecc MpeBhIIacT 3HaueHue 2 B.
u(r), B
3 I
72
t
A
-1

OtBeTsI:

JIns Ka)KqoM MO3HUIMK BONIPOCA HYKHO yKa3aTh YACIOBOE 3HAYEHUE OTBETA.

Bepnsiii otBet: 1) 1 2)4 3) 0,25

2.Ha Bxon RC-menu momaercst mryM, sHEpPreTUyYeckuil cnektp kotoporo paBeH 10 B-c B
nosioce yactotT oT 0 1o 10 kI’ u HyIHO 3a MpenenaMu 3Toi nosockl yacToT. [lapamerps! nenu: R =
10 kOm, C = 100 nd. MO>XHO JI1 BXOAHOU IITyM CUUTATH O€IbIM?

OTBeTHI:

na/Her

BepHblil oTBET: HET

3. Komnerenuuss/Muaukarop: MOIK-2.3 IIpoBoaANT IKCNepUMEHTATbHbIE
Hcce0BaHus, 00padaThiBaeT U MpeaCTaBJIsAeT MOJTyYeHHbIe JaHHbIe

Bomnpocel, 3ananus

1.KakoBa cBsI3p Mexay KOPPENSLIMOHHOW (yHKUIMEH, SHEPreTUYeCKUM CIEKTPOM U
nucriepcueit ciyvaitnoro npouecca? Kakoit ¢pusnueckuii cMbIc UMeeT Tucriepcus?

2.Kak u3MeHuTCs Aucnepcus nyMma Ha BbIXOJI€ OJJHOKOHTYPHOTO PE30HAHCHOTO YCHUIIUTES,
€CJIM YBEJIMYUTH JOOPOTHOCTh KOHTYpPA YCHIMTEINS MTPU HEM3MEHHOM Kod¢urrente ycumieHus? Ha
BXOJ YCWJIUTES 1OAAETCs OeJbIi IIyM.

3.B kakoMm ciy4yae Npu NOPOXOXKAECHUU CIy4yallHOrO Ipolecca 4Yepe3 JMHEHHYIO IeNb
MIPOUCXOANT €ro HopMasu3anus? Yem 3To MOKHO OOBSICHUTH?

Marepuansl Uit IPOBEPKU OCTATOYHBIX 3HAHUU

1. lnst yMeHbIIICHUS YPOBHS IITyMa UCTIONb3yeTcst nHTerpupytonias RC-memns. Kak namenurcs
JEHCTBYIOIlEE 3HAYECHHME IIyMa Ha BBIXOJAE, €CIM ULIyMOBas Iojoca yBenuuurcs B 4 paza?
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[Ipenmonaraercs, 4TO BXOJHBIM CHUTHAJIOM sBIieTcs Oenblii IIyM. BBeaute COOTBETCTBYIOIIYIO
udpy.

1 — He u3meHuTCs

2 — yMeHbIIHUTCA B 4 paza

3 — yBenmuutcs B 4 pasa

4 — ymeHbLINTCSA B 2 pa3a

5 — yBenuuuTcs B 2 pasza

OtBeTsl:

VYka3zatb nudpy ¢ npaBWIHLHBIM BAPUAHTOM

Bepuslii oTBeT: 5





