[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
®U1O: Makcumos Anekceli bopucosuy

[lomKHOCT: [UPEKTOp AenapTaMeHTa no 00pa3oBaTesbHOi NOAUTHKE o o
[laTa nognvcanus: 04.10.2023 14h§yblé/lc EPCTBO HAYKU 1 BBICHIEI'O OBPA30BAHUA POCCUMCKOU ®EJEPAIINN

YHukanbHblii nporpaMPEAERABEHOE FOCY JAPCTBEHHOE ABTOHQMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILET'O OBPA30BAHUS
8db180d1a5f02ac9e60521a56727427 g NFOICKOBCKHUMN MOJIUMTEXHUYECKUIM YHUBEPCUTET»

(MOCKOBCKHWH MMOJINTEX)

CDaKYJ'IBTCT MallIMHOCTPOCHUS

YTBEPXIAIO

Jexan
/

- /E.B. Cadonos/

«16» dpespansa 2023 r.

PABOYAS ITPOI'PAMMA IUCIUAIIVINHBI

Pa}II/IOTeXHI/I‘leCKHe HEIIM U CUT'HAJIBI

Hanpapnenue noaroToBku
11.03.01 Paagnorexnuka

[Ipodunb
HNHTesIeKTyaJIbHASL PATHOIJIEKTPOHUKA M MPOMBIIIJIEHHBIH HHTEPHET Bellel
Ksamudukamnms

bakanasp

®dopMbl 00yUeHHUS
O4YHAas1, 32049HAS

Mockaa, 2023 r.



o

Paspa6orunk(u):

Crapumii mpenosasarens kagenps
«ABTOMATHKA U YIIPABJIEHHS

CornacoBaHo:
3aBeayrommii kadeapoi « ABTOMATHKA M yTIpaBlieHHE,
I.T.H., npodeccop

Pykoeoantens o6pasoBaresibHOM MporpamMMel
A.T.H.. npogeccop

—

”c77 .
. 14,‘- /B. C. ®nangen/

.

/) f/
f? jfu j /A.A.P /
V4 . A. Paguonos
/ /
J/y / /A. A. PagnoHos/

U eprondg
il
(| &=~

S



W N -

Conepxkanue

enu, 3aga4u ¥ IJIAHUPYEMBIEC PE3YIIBTATBI O0YUEHUS 110 JUCIIUTUIHHE .....vevvnvveernveeennveeenneees 4

MecTo JUCHMILTUHBI B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMDBI ....ccvveerieeaneeesieeanreesneesneeens 6

CTpYKTYypa U CONEPIKAHUE JUCIIHIIITHHBL .......vvertveenteessreesneesseeeseessseesseesnneessesssneesseesnneesnessnneenns 7
3.1 Bunbl yueOHON PAOOTBI U TPYHAOCMEKOCTD ....uvivvitiesrissressiassissessseessessnesseessesssssesssessessessnens 7
3.2 TemaTHueCKUU TUIAH U3YUCHUS JTUCIIUTIIHB ....c.vviiuveeseeaneeessreanseesseessseesseesnseessnesnseessnesnns 8
3.3 COHCPHKAHME TUCTIUTIIHHDBL .....eceveeereantesssseasseesuseansessssessssessseansesssseessesssseassessnseessessnsesssenns 10
3.4 TemaTnka CEMUHAPCKUX/TIPAKTUYECKUX M JTA00PATOPHBIX 3AHATHH ....vvvvververeririieieeneeens 12
3.5 TemaTnuka KypCOBBIX MMPOEKTOB (KYPCOBBIX PAOOT) ..cvvvrvrivieriennresieesiiasresieesreanesseessesseenns 12

Y4eOHO-METOANIECKOE B HHPOPMAITMOHHOE OOCCTICUCHHEC ... vvveervreeeireesreeesnreessneeesnseeennns 13
4.1 HopmatuBHBIC JOKYMEHTBI B I'OCTBI.....uviiiiiiiiiiiciiie e 13
4.2 OCHOBHAS JIATECPATYPA +vuvveeerrreessreessnsessnsessessasesssssesssssesssssessnssessnsseessssessmsseesnssessnseessnes 13
4.3 JIOTIOMHUTEIBHASL JTUTEPATYPA «..vevrirveesriasristresseassesseesseassesseessesssesssessesssssssessessnssseessessnssnes 13
4.4  DneKTPOHHBIE 0OPAZOBATEIBHBIE PECYPCBL. . .cuviiuririieiriasrisiieiriaresiresresse e s s sieesre e ses 13
4.5 JIuieH3MOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE IPOrPAMMHOE OOCCIICUCHHUE . ............... 13
4.6 CoBpemeHHBIEC IPOodecCHOHATBHBIC 0a3bl JAHHBIX U HH(OPMAIIMOHHBIE CIIPABOYHbIC

(007 (6% 1) 03 PP 14

MaTepruambHO-TEXHUYECKOE OOCCTICUCHUE .....veeuvveerreenreasreessreasneesnneassessnneesnessnneessessnneennessnnes 14

METOMUUECKHAE PEKOMEHIALIHIHI .....eeeeevrreeessrnresssssseeesssssneesssnsssesssasssesssssnsnsesssnsnneeesanssesessnnnns 14
6.1 Meroaudeckue peKOMEHIAINH IS TPETOaBaTels 10 OPTraHU3aNMN O0YUCHHUS ........... 14
6.2 Meroaudeckue yKa3aHus I 00YUYaIOMIUXCS IO OCBOSHUIO TUCIIUIUTAHB ......vevvvvveennee. 14

DOH/T OLEHOUHBIX CPEIICTB «..tvteutvteuteeasureeassreeeasseesassesaasseeaassesssseessseeasseeabeeesbeeessseeesnneeensns 15
7.1 MeToabl KOHTPOJIS U OLEHUBAHUS PE3YIBTATOB OOYUCHMS .. ...vivverriereivierisieesieenesieenneas 16
7.2 1llkana ¥ KPUTEPUU OLIEHUBAHHS PE3YIBTATOB OOYICHMM ....vvvviveenreiresieerenieesieenesieenneas 17

7.3 OTICHOTHBIC CPEIICTBA -.veuvveanveesreassesaureauesasseasesasseassesasseaasesssseesssessseeasessssesssessnsesssessnseenns 21



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

Leab ocBoOeHHMS AUCHHUILUIMHBI: W3YYCHHEC COBPEMEHHOW TEOPHH pPATUOTCXHUYCCKHUX
CHUTHAJIOB ¥ METOJOB aHaJM3a NPOXOXKICHUS CHUTHAJIOB Yepe3 JMHEWHbIE W HEJTHMHEWHBIC
pPalMOTEXHUYECKHE IIeMM KaK OCHOBBI Ui YCIICIIHOTO HW3YyYEHUS MOCICIYIOIUX IPEIMETOB
PaIMOTEXHUYECKOTO, CXeMOTEXHHUYECKOTO M TEXHIUKO-KHOEPHETHUECKOTO IIUKIIOB.

3apauM QM CUUILTHHBI

- W3y4YEHHE METOJOB MAaTEeMaTHYECKOrO OMUCAHUS JETEPMHHHPOBAHHBIX CUTHAJIOB U X
XapaKTePUCTHK, a TAaK)K€ METOJOB aHaIM3a MPOXOXKICHHUS JICTCPMUHUPOBAHHBIX CHTHAIOB Yepes
JVHEWHBIC ¥ HEIMHEHHbIE PAJMOTCXHHUYECKUE I[IEMU B COYCTAHMU C MOHHUMAaHUEM (QH3MUECKUX
MPOLIECCOB U SIBJICHUI;

- M3Y4YCHHE METOJIOB MAaTEMAaTHYECKOTO OIHMCAaHUsS CIIyYalHBIX CHTHAJIOB CHTHAJIOB M HMX
XapaKTePUCTHK, a TAKXKE METOJIOB aHAIIN3a MPOXOXKICHUS CIIyYalHBIX CUTHAJIOB Yepe3 JIMHEHHBIC U
HEJIMHEHHBIC PAaTUOTEXHUYECKHUE eI B COYETAHWU C MOHUMaHHEM (U3UYECKUX MPOIECCOB H
SIBIICHUIA;

- OCBOCHHE METO/IOB pacyeTa XapaKTePUCTHK PATUOTEXHUICCKUX CUTHAJIOB U LIETICH, a TaKKe
NPUMEHEHUS METOJIOB aHAIM3a TPOXOXKICHUS CUTHAJIOB uYepe3 JIMHCWHbIE W HEITUHCHHbBIC
pPaMOTEXHUYECKHE TICTIH;

- OCBOGHHE  METOJOB  OKCIICPUMEHTAILHOTO  WCCIICOBAHMSI  XapaKTEPHCTHUK
pPalMOTEXHUYCCKUX CUTHAJIOB, a TAKXKE XapaKTEPHCTUK U PEKUMOB PabOTHI PaJIUOTEXHHYECKHX
Lenei.

OOydenne 1o mucHUIUIMHE «PaJnOTeXHWYECKHE IIeNM W CUTHAIBD) HANpaBJICHO Ha
(dbopMUpOBaHUE Y O0YUAFOIIUXCS CICAYIOIIUX KOMITETCHITUH:

Koa v HaumeHoBaHue

HNHaukaTopsl 10CTHAKEHUS

HanmeHnoBanue noxkasareis

CCTCCTBCHHBIX HAYK U
MaTEMATUKU JJId PCHICHUA
3aaad PIH)KCHCpHOﬁ
JCATCIIBHOCTH

¢buznueckue u
MaTeMaTHIECKHAE METO/IbI
HaKOIJICHUS, TIepeiauu U
o0paboTku nHGOopMauy;
NOIIK-1.2 [Tpumensier
(bu3uIecKre 3aKOHBI U
MaTeMaTH4YeCKHUe METO/IbI JUIs
peleHus 3a1a9
TEOPETUYECKOTO U
MIPUKIIQTHOTO XapaKTepa;
NOIIK-1.3 Ucnons3yet
3HaHUS €CTECTBEHHBIX HAYK U
MaTeMaTHKH MPU PEIICHUN
MPAaKTUYECKUX 33124

KOMHeTeHIII/Iﬁ KOMIIETCHIIUN OICHUBAHUA
OIIK-1. Cnocoben HNOIIK-1.1 ITounmaet 3HaThb:
HCIIOIB30BATH ITOI0KEHMUS, (dbyHIaMeHTaTbHbBIE 3aKOHBI - CTATUCTUYECKHUE
3aKOHBI 1 METOAbI HpI/IpO}IBI; OCHOBHBIC XapaKTepI/ICTI/IKI/I

Y3KOIIOJIOCHBIX CIIy4aiHBIX
IIPOIIECCOB;

- METO/IbI pacyeTa
CTaTUCTUYECKUX
XapaKTEPUCTHK CIIy4alHbIX
IIPOLIECCOB HA BBIXOJIE
JIMHEHOU LienHy,

- OCHOBHBIE XapaKTEPUCTUKHU
JUCKPETHBIX CUTHAJIOB U
UG pOBbIX GUITBTPOB;

- METO/IbI pacyeTa
XapaKTEPUCTUK
JETEPMUHUPOBAaHHBIX
CUTHAJIOB IIPU ITPOXO0KICHUH
4yepes3 HEIMHEMHBIE LIETIH;

- METOJIBI pacyera
IIPOXOXKICHUS
JETEPMUHUPOBAHHBIX
CUTHAJIOB Yepe3 JIMHEHHBIC
ey,




- MaTeMaTHYECKHE MOJICITH
JIETCPMUHUPOBAHHBIX
CHUTHAJIOB U UX
XapaKTePUCTHKHU.

YMmeth:

- BBIOMPATH ¥ MPABUIHHO
HCIIOJIb30BaTh METOIBI
pelIeHus 3a/1a4 onpeeaeHus
XapaKTEPUCTHK
JTETCPMUHUPOBAHHBIX
CHUTHAJIOB ITOCJIe
MIPOXOKJICHUS Yepe3
JIMHEMHBIE 11CTIN;

- IPUBJICKATh
COOTBETCTBYFOIIHI
MaTeMaTUYeCKHM anmapar Jyist
pEIICHUS TPHUKIAIHBIX 33729
ONpeJIeTICHUS XapaKTEPUCTUK
JETEPMUHUPOBAHHBIX;
Baanern:

- HaBBIKAMU PEIICHHMS 3a/1a4,
CBSI3aHHBIMU C Pacu€TOM
OCHOBHBIX XapaKTEPHUCTHK
aHaJIOTOBBIX U IU(POBBIX
CHUTHAJIOB H IIeTICH U UX
MoJiesiei

OIIK-2 cniocoben
CaMOCTOSITEIIEHO MTPOBOTUTH
HKCIIEpUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCIIOJIb30BaTh OCHOBHBIE
pueMbl 00pabOTKH U
NpeCTaBICHUS TIOTYYEHHBIX
JTAHHBIX

NOIIK-2.1 Beibupaer
CIOCOOBI M CpeicTBa
U3MEPEeHUH U POBOTUT
IKCIIEpUMEHTAIbHBIC
UCCIIEI0BAHUS

NOIIK-2.2 O6pabaTsiBaeT u
MIPEJCTABISET MOTyYCHHbIE
AKCIIEpUMEHTAIbHBIC JTAHHBIC
U1 TIOTY4EHUS
000CHOBAHHBIX BBIBOJIOB

3HaTh:

- METO/IbI IPAKTHYECKOTO
OIIpEIETIEHUS OCHOBHBIX
CTaTUCTUYECKUX
XapaKTEPUCTUK CIIyYalHbIX
IIPOLIECCOB.

Ymersn:

- IPOBOJIUTH
3KCHEPUMEHTAJIbHbBIE
UCCJIE0BAHMS IIPOXOKICHUS
JIETEPMUHUPOBAHHBIX
CHUTHAJIOB Y€pE3 HEJIMHENHBIE
LN,

- IPOBOJIUTH
3KCHEPUMEHTAIIbHbBIE
UCCJIE0BAHMS IIPOXOKICHUS
JIETEPMUHUPOBAHHBIX
CUTHAJIOB Yepe3 JIMHEHHBIC
LN,

- IPOBOJIUTH
3KCHEPUMEHTAIBHOE
HCCJIEA0BAHUE CIIEKTPAIBHBIX
1 KOPPEISLUOHHBIX
XapaKTEPUCTUK CIy4YalHbIX
IIPOLIECCOB;




- AaHAJIN3UPOBATH U3MEHEHNE
XapaKTEPUCTUK CIyYalHbIX
IIPOLIECCOB MPHU MPOXO0KICHUN
yepes JIMHEMHBIE LEIH;

- IPOBOJIUTH AHAJIN3
CIIEKTPAJIbHBIX XapaKTEPUCTUK
JIETEPMUHUPOBAHHBIX
CUTHAJIOB.

Baaaers

- HaBbIKaMU MIPOBEJICHUS
3KCHEPUMEHTAIBHBIX
UCCJIE0BAHUM XapaKTEPUCTUK
AQHAJIOTOBBIX U IU(PPOBBIX
CHUTHAJIOB U LIETIEN U UX
MoJeJIel

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HucuumnnuHa oTHOocUTCA K oO0si3aTenbHOM vactu Onoka bl «/luctumuiubel (Momynm)».

JlucuumimHa HEMOCPEICTBEHHO CBsI3aHa CO CIENYIOIUMHU JUCIMIIIMHAMU U npaktukamMu OOIT:

I'enepupoBanue 1 GOpMUPOBAHUE UMITYJIHCOB;

Merons! U cpencTBa U3MEPEHUN;

OCHOBBI KOMIIBIOTEPHOT'O IPOEKTUPOBAHUS U MOJEIUPOBAHUSI PAAHOIEKTPOHHBIX CPE/ICTB;

[Tpuem 1 06paboTKa CUTHAJIOB;

[IponsBoacTBeHHAs MpaKTHUKa (IPOEKTHO-TEXHOJOTHYECKas);

Pagunomarepuainsl 1 pauOKOMIIOHEHTHI;

PannorexHuueckue CUCTEMBI;

Pamnodusuka;

CAIIP pannosieKTpOHHBIX CPE/ICTB;

VYerpoiictBa CBY u anTeHHBI,

VYyeOHast mpakTHKa (03HAKOMUTENbHASA);

DNeKTpoAMHAMMKA U PaCIPOCTPAHEHUE PAJHOBOIIH;

DJEKTPOTEXHUKA.




3 CTpyKTypa M cofep:KaHHe TUCHUILTHHBI

OO01mast TpyA0eMKOCTh TUCHUTUTHHBI COCTaBISAET 4 3a4eTHBIX equHUIb (144 qacoB).

3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTH

(mo popmam oOyueHus)

3.1.1 Ounas popma oOydeHus

Ne Bua yue6Hoii paGoTbI KoauuectBo | CemecTpsl
n/n 4acoB 4
1 | AyanTopHble 3aHATHS 54 54
B ToM uucie:
1.1 | Jekuuu 36 36
1.2 | CeMuHapcKue/MpakTHICCKHUE 3aHATHS
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 | CamocTosiTeJIbHAsA padoTa 90 90
B ToMm uuce:
2.1 | lloaroroBka K 1a00paTOpPHBIM paboTam 18 18
2.2 | Pabora ¢ KOHCIIEKTOM JIEKIIAI 18 18
2.3 | BemonHeHnue pacueTHO-TpadguuecKkux padoT 36 36
2.4 | lloaroroBka K S9K3aMeHY 18 18
3 | IIpoMe:kyTOYHasi aTTECTALUS
3auet/nud.3auer/sK3aMeH HK3aMEH
Hroro 144 144
3.1.2 3aounas ¢popma oOyueHus
3‘;')] Bun yueOHoit padoThI KOJ:;:ESBO CeMe4CTp1>1
1 | AyauTopHble 3aHATHS 16 16
B ToM uucne:
1.1 | Jlexkuun 8 8
1.2 | CemuHapckue/mpakTHIeCKHUe 3aHATHS 4 4
1.3 | JIabopaTopHbIe 3aHATHS 4 4
2 | CamocTosiTesbHAs1 padoTa 128 128
B Tom uncrne:
2.1 | [loxroroska k 1a00paTOpPHBIM paboTam 40 40
2.2 | Pabora ¢ KOHCIIEKTOM JIEKIIHAI 20 20
2.3 | BommonHeHue pacueTHO-TpaguuecKux padoT 48 48
2.4 | IlogroroBka K 3K3aMeHY 20 20
3 | IIpomexxyTouHasi aTTecTAIUS
3auvet/nud.3aueT/7K3aMeH SK3aM€EH
Hroro 144 144




3.2 TemaTnueckuii NJIaH U3yYeHUs TUCHUIIMHBI

(mo dopmam oOyueHus)

3.2.1 Ouynas popma o0ydeHus

TpyaoeMKocTb, 4ac

AyautopHas padorta
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Paznen 1. OcHOBBI Teopuu
1 5 P 28 6 0 4 0 18
AeTePMUHHPOBAHHBIX CHTHAJIOB
11 Tema 1. MaremaTuyeckrue MOACIH 1 5 2
"~ | meTepMHHHUPOBAHHBIX CUTHAJIOB.
12 Tema 2. CniekTpalibHbII aHaIU3 1 5
" | mepuoIMYeCcKuX CUTHAJIOB.
Tema 3. CnekrpanbHoe
1.3 | npencraBieHne HETIEPUOANISCKUX 2 2 5
CUTHAJIOB.
1.4 | Tema 4. Moy iupOBaHHbIE CUTHAJIBI 2 6
Pa3pnen 2. AHau3 npoxoxkaeHust
e€TePMUHHPOBAHHBIX CHTHAJIOB
2 | ACTCPMURAD 24 4 0 2 0 18
yepes JMHEHbIE paJUOTeXHUYECKHE
nenu
Tema 1. CekTpalibHBIN METOL
2.1 | IpOXOXKICHUS AETEPMUHUPOBAHHBIX 2 1 8
CUTHAJIOB Yepe3 JIMHEHHBIC 1IETIH.
Tema 2. MeTo1 HU3KOYaCTOTHBIX
2.2 A 2 1 10
JKBHBAJICHTOB
Pa3nen 3. IIpeoGpasoBanue CHrHAJIOB
3 | B HEJIMHEHHBIX U MAPAMETPUIECKHX 28 6 0 4 0 18
Hensix
Tewma 1. Bo3neticTBue
3.1 | rapMOHHYECKOT0 CUTHaJA Ha 2 2 4
HEJIMHEWHBIN SJIEMEHT
32 Tema 2. HennnaeliHoe pe30HAHCHOE 2 1 4
" | ycuneHue. Y MHOKEHHE YaCTOTHI.
Tema 3. [lerektupoBanue AM
33 flereicrip 2 1 10
CUTHAJIOB.
Paznen 4. Xapakrepuctuku
4 Aes & Saparrep 32 | 10 0 4 0 18
cJy4YailHbIX MPOLIECCOB
41 Tema 1. Ciryqaiinble mporeccsl 1 UX 2 1 4
"~ | XapaKTepUCTUKHU
492 Tema 2. KoppensiiimonHasi 1 B3aUMHO 4 5 10
" | xoppensuuoHHas QYHKITMH
Tema 3. CnekTpasibHasi IIIOTHOCTh
4.3 | momHOCcTH (CIIM) cimywaiiHoTo 4 1 4
rpoiiecca




Pa3znen 5. Ananu3 npoxoxaeHust
CJIy4aiiHbIX MPOIECCOB Yepe3
JHMHEHHDbIE IeNu.

32

10

18

5.1

Tema 1. Metoas! aHanusa
MIPOXOXKICHHSI CITy4YailHbIX IPOLIECCOB
yepes JIMHEHHBIE 1eNu

5.2

Tema 2. Bo3aelicTBre y3KOMOJIOCHOTO
HOPMAaJIbHOT'O CIIy4alHOro mpolecca
Ha KBAJIPaTUYHbBINA JETEKTOP
oru0aroIIeH.

Hroro

144

36

18

90

3.2.2 3aounas ¢popma oO0yueHUs

n/n

Pa3genabl/TeMbl
TUCIUTIINHBI

TpynoeMKOCTb, Yac

Bcero

AynuTopHas pabora

Jlexinu

Cemunapckue/
NPaKTUYCCKHE

3aHATUA

JlaGopaTopHbIie
3aHSATHS

[IpakTnueckas

IoAroToBKa

CamocTofaTeIbHAA
paGora

Pa3nea 1. OcHOBBI Teopuu
JAeTePMHHUPOBAHHBIX CHTHAJIOB

-

-

(@)

w
~

11

Tema 1. MaremaTruueckue MOIEIN
JETEPMUHUPOBAHHBIX CUTHAJIOB.

0,5

o
ol

o
ol

(e0)

1.2

Tema 2. CieKTpaJIbHBIN aHATU3
MEePUOJNYECKHX CUTHAJIOB.

0,5

1.3

Tema 3. CnexktpanbHOe
MPEeACTaBICHUE HEMEPHOTUIECKUX
CUTHAJIOB.

0,5

0,5

0,5

14

Tema 4. MoayupoBaHHBIE CUTHAJIBI

0,5

10

Pa3pnen 2. AHaIu3 NpOXO0XKIACHUSA
AeTEePMUHHPOBAHHBIX CHTHAJIOB
yepe3 JIMHeHbIe paAHOTeXHHYECKHe
Henu

24

21

2.1

Tema 1. CnekTpalibHBIN METOL
MIPOXOKICHUSI IETEPMUHUPOBAHHBIX
CUTHAJIOB Yepe3 JIMHEIHBIC LIETIH.

2.2

Tema 2. MeTox HU3KOYACTOTHBIX
SKBUBAJICHTOB

12

Pa3znen 3. lpeodpaszoBanne CUrHAIOB
B HEJIMHEHHBIX M MIAPAMETPHIECKAX
nensix

30

26

3.1

Tema 1. Bo3zaeticTBue
rapMOHHMYECKOTO CHTHaJjIa Ha
HEJIMHEHWHBIN DJIEMEHT

3.2

Tema 2. HenunaeliHoe pe30HAHCHOE
yCUJIEHHE. Y MHOKEHHE YacTOTHI.

0,5

0,5

10

3.3

Tema 3. JlerektupoBanue AM
CHUI'HAJIOB.

0,5

0,5

10




10

Pa3nen 4. XapakrepucTuku

4 . 29,5 1,5 1 0 0 27
CJIy4aiiHBIX MPOIIECCOB
41 Tema 1. Cirygaiinble nporeccsl 1 UX 0.5 05 9
XapaKTePUCTHKU
492 Tema 2. KoppensiiimonHasi 1 B3aUMHO 0.5 0.5 9
KOppessioHHast QyHKIUU
Tema 3. CnekTpasibHasi IJIOTHOCTh
4.3 | momHOCcTH (CIIM) cimywaiiHoTro 0,5 9
mporuecca
Paznen 5. Anaau3 npoxoxxaeHust
5 | cayyaiiHBIX MPOIECCOB Yepe3 22,5 1,5 0 1 0 20

JIMHEHHbIE LeNu.

Tema 1. Metoan! aHanusa
5.1 | IpOXOXKICHUS CITydaifHBIX MTPOIIECCOB 0,5 0,5 10
yepes JIMHEMHBIE LENU

Tema 2. Bo3aeiicTBr€e y3KOMOIOCHOTO

5o | HOPMAILHOTO CJIy4aitHOT O IIpoIecca 1 05 10
' Ha KBAJIpaTUYHbIN JETEKTOP !
oruoaroIe.
Hroro | 144 8 4 4 0 128

3.3 ConepxaHue TUCHUINTHHBI

Pa3nen 1. OcHOBBI TeopuM eTEPMUHUPOBAHHBIX CUTHAJIOB

Tema 1. Maremarnueckue MOJI€U AETEPMUHUPOBAHHBIX CUTHAJIOB.

Knaccudukanus curnanoB. [IpuHIMN JWHAMHYECKOTO TMPEACTABICHUS CUTHAJIOB.
DJIeMEHTapHbIE CUTHAJBL. ['eoMeTpruuecKkre METOIbl B TEOPUU CUTHAJOB. JIMHEHHOE MpOCTPaHCTBO
curHanoB. [loHstue xkoopaumHaTHOro Oaswca. Hopma, »Heprus W MeTpuUKa CHUTHAJIOB B
HOPMHPOBAHHOM JIMHEHHOM mpocTpaHcTBe. CKansipHOe pous3BeaeHne cUrHanoB. OpToroHaabHbIE
CUTHaJIBI U 00001IeHHBIE PsiTbl Dyphe.

Tema 2. CnexkTpanbHblii aHAIN3 IEPUOANYECKUX CUTHAJIOB.

CnekTpanbHbIi  aHaIW3  MEpUOAMYECKUX  curHaioB. Pan  @ypee B Oasuce
TpuroHoMerprueckux ¢ynkimii. Kommnekchas dopma psga Oypee. Pacuer aMminTy; rapMOHUK.
CnexrtpanbHas auarpamma. Pacnpenenerne MOIHOCTH MEPUOUIECKOTO CUTHAIIA 110 CIIEKTPY.

Tema 3. CnekTpanbHOE MPEACTaBICHUE HENEPUOINYECKUX CUTHAJIOB.

CnekTpasibHasi TUIOTHOCTh M €€ cBoicTBa. CreKTpaibHas IJIOTHOCTh HEUHTETPUPYEMBIX
curHaioB. O0oOmeHHas ¢gopmyna Penes. DHepreTnyeckmii CHEKTp, €ro CBOMCTBA. B3ammHbIHA
DHEPreTUYECKUM CIIEKTD.

Tema 4. MoaynupoBaHHBIE CUTHAJIBI

Buast Mopynsuum curHanoB. CurHaiabsl ¢ aMIUIATyAHOW Moxaynsuued (AM) u ux
xapakTtepucTuku. CurHaibl ¢ yriioBod Moxyismueir. dazoas moxymsanus (PM) m gacToTHas
monyssauus (UM). JleBuanus 4acToThl M MHAEKC YTII0BOM MOy naiuy. CIEKTPhI CUTHAIIOB C YTIIOBOM
Moayisinued. [lpakTuueckas mmpuHa crnektpa. [loHsATHE O CII0KHOMOIYJIMPOBAHHBIX CUTHAJIAX.
Da30MaHUMYJUPOBAHHBIE CHTHAIBI W MMIIYJIbChl C JIMHEMHONW YAaCTOTHOM MOIYJSILIMEH, HX
XapaKTEPUCTUKU. Y3KOMOJOCHbIe curHanbl. lloHsTHE y3KOMOJIOCHOrO curHana. @uznueckas
orubaromiasi ¥ KOMIUIEKCHAas orubaromas. AHamuTHdeckuid curHaji. CIeKTp aHaJTuTHIeCKOTro
CUTHAJIa ¥ KOMIUIEKCHOU Orru0aroIei.

Paznen 2. AHau3 NPOXO0XKIEHUS TeTEPMUHUPOBAHHBIX CHTHAJIOB 4epe3 JIMHEIHbIE
pPaAnoOTeXHUYeCKHe Henn

Tema 1. CnexkTpanbHbIii METOJ IPOXOKAEHUS JETEPMUHUPOBAHHBIX CUTHAJIOB YEPE3
JIMHEHWHEBIE IIETTH
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CyTh CHEKTPAJIbHOTO MeTOoAa. AHalu3 MNPOXOXKACHUS aMIUTMTYIHO-MOJIYJIUPOBAHHBIX M
4aCTOTHO-MOJIyJIUPOBAHHBIX CHUTHAIIOB 4Yepe3 H30upaTenbHbIC IEMU. YCIOBUS HEUCKAKCHHOTO
MPOXOXKJICHUST MOJYJMPOBAHHBIX CHUTHAJIOB. B3aMMOCBSI3b  Pa3iMYHBIX METOJ0B aHAJIN3a
MPOXOXKJICHUSI JETEPMUHUPOBAHHBIX CHUTHAJIOB 4Yepe3 JIMHEWHbIE IeNH, WX CpPaBHUTEIbHAS
XapaKTePUCTHUKA.

Tema 2. MeToa HU3KOYACTOTHBIX SKBHBAJIECHTOB

AHamM3  TPOXOXKICHHMS  PAJAMOCHUTHAIOB  4Yepe3  Hu30upaTeiabHbIe IIEMH  METOJ0M
HU3KOYACTOTHBIX 9KBUBAJICHTOB. AHAJIN3 MOAKIIOUEHUS TAPMOHUYECKOT0 CUTHAJIa K U30UpaTeIbHOM
nenu. AHanu3 BosaeicTeus BU umiynbcoB Ha n3buparteabHbie IIenu. AHAIU3 BO3JACHCTBUS CKayKa
(a3bl rapMOHUYECKOTO KOJICOAHHS Ha PE30HAHCHYIO IICTIb.

Pazgen 3. OcHOBBI TeOpUM 1eTEPMUHUPOBAHHBIX CUTHAJIOB

Tema 1. Bo3aeiicTBre rapMOHUYECKOTO CUTHAJIA HA HEJIMHEHMHBIA 3JIEMEHT

[Tonsitne HenuHEHHOW O€3bIHEPIMOHHONW cHucTeMbl. CHEKTpalbHBI COCTaB TOKa MpHU
BO3/ICHICTBIHM rapMOHUYECKOTO HAMPSDKEHUS HA HEJIMHEHHBIN O€3bIHEPIIMOHHBIN IBYXITOTIOCHUK.

Tema 2. HenuHeltHOE pE30HAHCHOE YCUJIEHHE. Y MHOXXEHHE YaCTOTHI.

[Tpunuun paboTel HEMMHEHHOTO pe3oHaHCHOTO yeunutens. KonebaTenbHas XxapakTeprucTUKa.
Breibop pexxuma paboThl pe30HAHCHOTO YCHIWTENs Npu ycuwieHnn AM curHamga. YMHOXKEHHE
4acTOThl. BEIOOp peskrma paboTHhl.

Tema 3. JlerektupoBanue AM curHanos.

[Ipunmun nerexktupoBanusi AM curHanoB. Kosmektopusiii aetektop AM  curhanios.
Koadduuument nerekrupoBanus. JleTexkTopHas xapakrepuctuka. Jlnoanslii gerekrop AM cUTHAJIOB.
Koadduuuent nperekrupoBanus.  JlerekropHas XapakTepucTtuka. BxoaHoe compoTuBiieHHE
JUOIHOTO JeTekTopa. VCcKaKeHWs, BO3HUKAIOIIME IIPH HEMPaBUIBLHOM BBIOOpE MapamMeTpoB
Harpy3Ku JUOJHOTO AETEKTOPA.

Pa3nes 4. XapakTepucTuky ciIy4aiHbIX NPOLIECCOB

Tema 1. CinyqaiiHble mporiecchl U UX XapaKTEPUCTUKH

Mertoabl onMcaHus Cciay4dalHBIX MpoLEccCOoB. MHOromMepHas IUIOTHOCTb BEPOSTHOCTH.
MowmenTHble (YHKIMK Ciiy4aiiHOro mponecca. CTalMoHapHblE W 3ProAWYEcKHe CIydailHbIe
nporeccbl. MeToabl OnpeesieHus] INIOTHOCTH BEPOSATHOCTH NMPH HETMHEWHBIX MpeoOpa3oBaHUIX
CIy4aliHBIX  IpoleccoB. MeTonbl  3KCIEPUMEHTAJIBHOTO  ONpPEAETEHUS]  CTaTUCTHYECKHUX
XapaKTEPUCTHK 3PrOJANYECKUX CIyYalHbIX MPOLIECCOB.

Tema 2. KoppensipoHHast 1 B3aMMHO KOPPEISIHOHHAs (QyHKITHH

KoppensuonHas (aBTOKoppesiMoHHas) (QyHKIMs cilydyalfHOro mporecca, e€ cBoicTBa U
¢uznueckuil cMbici. Bpems (MHTepBan) KOppENsSLMH CTAlMOHAPHOTO CIy4alHOTO Ipolecca.
B3anMHas koppensiunoHHas QyHKIMS CIydaifHbIX ITPOLECCOB.

Tema 3. CnektpanbHas iioTHOCTh MomiHocTd (CIIM) cnydaitHoro mpoiiecca

CrnexrpanbHas TIOTHOCTH MonTHOCTH (CIIM) ciy4aifHBIX CUTHAJIOB U €€ cBolicTBa. Teopema
Bunepa-Xunuuna. Od¢dextuBHas mmpuHa crnekrtpa. [loHatue Oemoro myma W myma ¢
OTPaHUYEHHBIM CIIEKTPOM.

Paszpnen 5. AHau3 npoxokaeHus Cay4aiHbIX MPOLECCOB Yepe3 JTHHEHHbIe Helu.

Tema 1. Meroab!l aHanmm3a MPOXOXKAECHUSI CIIy4alHBIX MPOLIECCOB Yepe3 JTMHENHBIE LIETTH

CriekTpanbHbIil METOJ aHATIN3a IPOXOKAECHUS CIIy4alHbIX IPOLECCOB Yepe3 INHENHBIE LIETIH.
Koppensuuonsslii MeTo, aHa/In3a MPOXOKIAEHUS CIy4YalHBIX INPOLECCOB Yepe3 JIMHEUHBIE LIEMH.
Bo3geiictBue Oenoro myma Ha JMHEHHYIO Lelb. OKBHUBaJEGHTHas IIyMOBas IHojoca IEMNu.
CobctBennbiii mym RC-menu. Bo3gelicTBHEe KOppETUPOBAaHHOTO IIyMa Ha JIMHEHHYIO IICTIb.
[1notHocTh BeposiTHOcTH CII Ha BXO/€ TMHENHHON 1enu.

Tema 2. Bo3aeiicTBre y3KOMOIOCHOTO HOPMAJIBHOTO CITYYaifHOTO MpoIlecca Ha
KBaJPaTUYHBINA JETEKTOpP OrHOAIOIIEH.
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Brbruncnenne  KOppensiMMOHHONM (QYHKIMH MpH TMOJIMHOMHUAIBHOM MpeoOpa3oBaHUU
CIIy4aHbIX mporeccoB. CTaTHCTUYECKUE XAPAKTEPUCTUKHM CHUTHAJIA HA BBIXOJE KBAJAPATHUYHOTO
JETeKTOopa.

3.4 TemaTnKa CEMUHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKkue/IpaKTUYECKUE 3aHATUS
3.4.1.1 Ounas popma oOyueHus

He npenycmoTpeHsi.

3.4.1.2  3aounas ¢popma oOyueHHs

Cemunap 1. MareMaTuueckue MOJEIM CUTHAJIOB M CIEKTPAJIbHBIE IUIOTHOCTH
HENEepUOANYECKUX CUTHANOB. CeKTpaabHbIH METO/I IPOXOXKIACHUS I€TEPMUHUPOBAHHBIX CUTHAJIOB
qyepes3 JTMHEUHBIE LIETIH.

Cemunap 2. CnexkTp curHaja @OpU MPOXOXKICHHUM TapMOHUYECKOTO CHUTHAlla 4Yepes
HEJIMHEHHBIN 21eMeHT. HaxoxieHne napaMeTpoB U XapaKTEPUCTUK CIIy4alHbIX IPOLIECCOB.

3.4.2 JlaGopaTtopHbIe 3aHATHUS
3.4.2.1 Ounas dhopma oOydeHHS

JlaboparopHoe 3aHsATHE 1. MaTemaTnueckie MOJIEIH IeTePMHUHHUPOBAHHBIX CHTHAJIOB.

JlabopaTopHoe 3ansTHE 2. CrieKTpaibHOE MPECTaBICHHE HEEPHOIHYECKIX CHIHAIIOB.

JlaboparopHoe 3aHsATHE 3. AHANTU3 MIPOXOKACHUS TETEPMUHUPOBAHHBIX CUTHAJIOB Uepe3
JIMHEWHBIE PAIMOTEXHUYECKUE LIETIH.

JlaGopaTopHoe 3aHsTHE 4. Bo3jeiicTBrE rapMOHMYECKOTO CUTHAJIA HA HEJTMHEWHBIN 3JIEMEHT

JlabopaTtopHoe 3ansrtue 5. [IpeoOpazoBaHre CUTHAIOB B HEIMHEWHBIX U MapaMEeTPUUECKHUX

LETAX.

JlabopaTopHoe 3ansTHe 6. CiydaiiHbie IPOIECCH M UX XaPAKTEPUCTUKH

JlaGopaTopHoe 3ansaTHe 7. CriekTpaibHas mwioTHoCcTs MomHocTH (CIIM) ciywaiinoro nmporecca

JlaGopaTopHoe 3aHsTHE 8. MeTo/Ibl aHANIN3a IPOXOKICHHS CIYYaHBIX MPOILIECCOB Yepes3
JINHEHHEBIE LICHH.

JlaGopaTopHoe 3aHsTHE 9. Bo3jeiicTBre y3KOMOIOCHOTO HOPMAJIBHOTO CIyYaifHOTO MpoIiecca Ha
KBaJ[paTHYHBII JETEKTOP OrnOaOLICH.

3.4.2.2  3aounas Gpopma oOyueHHS

JlaboparopHoe 3aHsTHE 1. AHANITU3 IPOXOKACHUS TETEPMUHUPOBAHHBIX CUTHAJIOB YEpe3
PaTMOTEXHUYECKUE LIETIH.

JlaGoparopHoe 3aHsATHE 2. AHaNU3 TNPOXOKIEHUS JETEPMUHUPOBAHHBIX U CIy4ailHBIX
IPOLIECCOB Yepe3 PaJANOTEXHIMUESCKHE TICTIH.

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)

He npexgycmotpeHsl.
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4 YyeOHO-MeTOaAMYECKOE H MH(OPMALTMOHHOE o0ecreyeHne
4.1 Hopmatusnblie 1o0KyMeHTbI 1 'OCTob1

1. TOCT 16465-70 Curnainsl paiuOTEXHUUECKUE U3MEPUTENbHBIE. TEPMUHBI U ONIPEAEICHUS

2. TOCT 7.32-2017. MexrocynapcTBeHHbId cTaHmapt. CucTemMa CTaHAApTOB 110
uHpopManuy, OUOTMOTEYHOMY M H3JATeNbCKOMYy neny. OT4eT O Hay4yHO-HCCIIEI0BATEIbCKOU
pabote. CtpykTypa u npaBuiia opopmieHus"

4.2 OcHoBHasi IUTepaTypa

1. boromomnog, C. . Pagnorexaryeckue ey U CUTHAIIBI ;| y4eOHO-METOIUIECKOe MOco0ue
/ C. U. boromonoB. — Mocksa : TYCYP, 2012. — 25 c¢.— Texkcr : amektponHsiii / Jlanp :
3JIEKTPOHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/10876.

2. I'mvmuneuy, FO. b. PagnorexHuueckue mnenu v curdaibl : yuyebnoe nocodue / 0. b.
'mvmuneBuu. — Cesactomnonb : CeBl'Y, 2020. — 211 ¢.— Texker : anmektponHsiii / Jlanp :
3JIeKTpoHHO-O0nbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/164926.

3. EBnokumoB, A. O. Paguorexaudeckue 1ienu u curHaiibl. COOpHUK 3a/1a4 ¥ YIPKHEHUH. :
yueGHoe mocobue / A. O. EBnoknmo. — Momkap-Ona : III'TY, [6. r.]. — Yacts | — 2016. — 64
c. — ISBN 978-5-8158-1751-7. — TekcT : »neKTpoHHbIH // JlaHb : 3IEeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/93228.

4.3 lonoJHUTE/IbHAS JJUTEpPaTypa

1. Acraiikun, A. W. Teopernueckue OCHOBBI paauoTexHUKd. Yacte 3. Curnamsl B
PaIMOTEXHUYECKHX eTsX : yueOHoe mocodue / A. U. Acraiikun, A. I1. [TomaskoB ; moa pegakiuei
A. N. Acraiikuna. — Capos : POAL- BHUMD®, 2004 — Yacts 3 : CurHaisl B paAMOTEXHUYECKUX
nemsix — 2004. — 400 c. — ISBN 5-9515-0041-9. — Tekcr : aneKTpoHHSBIH // JIaHb : 271€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/243431.

2. KaparaeBa, H. A. PaguoTeXHHWYEeCKHe IENMH W CHTHAIBI : ydeOHOe mocoOme / H. A.
KapataeBa. — Mocksa : TYCVYP, [6. 1.]. — Yactsb | : Teopus curnanos u iuneinsie nenu — 2012.
— 260 c.— Texct: anexkTpoHHbIN // JlaHp : 31eKTpoHHO-OMOMMOTEeyHas cucrema. — URL:
https://e.lanbook.com/book/110416.

3. Hedenos, B.U. PagnorexHudyeckwe IEMd W CHUTHAIBI . Y4eOHWUK Ui BY30B /
B. U. Hedenos, A. C. Curos ; mon penaxiueii B. . Hedenoa. — Mocksa : M3garenscTBo FOpaiit,
2023. — 266 c¢. — (Bwicmiee oopazopanme). — ISBN 978-5-534-02408-1. — TekcT : 2JIeKTPOHHBIH
// Obpa3zoBarenbHas wiathopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/512077.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECyPChI
He npexgycmoTrpeHsl.

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. EnnHoe okHO AocTymna K 00pa3oBaTesibHBIM pecypcam DenepalibHbIN opTal
http://window.edu.ru

2. KoMmiptoTepHbIe HHPOPMAIIMOHHO-TIPABOBBIE CUCTEMBI « KOHCYITbTaHT»
http://www.consultant.ru, «["apaut» http://www.garant.ru

3. Hayunas snextponnast Oudnuoreka http://www.elibrary.ru

4. Poccuiickast rocyaapcTBeHHas Oubnuoreka http://www.rsl.ru

5. OBC «YHuBepcurerckas OudimoTeka onnaa» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecneuyeHue

1. KoMnbrOTEepHBIH KI1acc ¢ MPeyCTaHOBICHHBIM IPOTPaMMHBIM 00ecIieueHIEeM, YKa3aHHBIM
B 1. 4.5, MynpTUMEIUITHOE 000py0BaHKE (IIPOEKTOP, MEPCOHAIBHBIA KOMIIBIOTEP MPENO1aBaTEs)

2. Aynutopusi Asl JIGKIMOHHBIX, MPaKTHUECKUX 3aHATHH. OO0OpyIOBaHWE W ammapaTypa:
ayJIUTOPHAs 10CKa, BO3MOKHOCTh MCIIOJIb30BaHUS MYJIbTUMEIUIHOTO KOMILIEKCA.

3. Cneunanu3upoBaHHas ay IMTOpUs AJis IPOBEAEHUs JJabopaTopHbIX padoT. O0opyaoBaHuE
U amnmapartypa: ocuuuiorpadbl, KOMIUIEKT THUIOBOro JjabopaTopHoro ob6opyaoBaHus "OCHOBBI
anekTpoHUku"; OD1-C-P (cTeHn0BOE UCTIOTHEHHE, pPyUYHas BEpCus).

6 MeToauyeckue peKOMeHAAIUN

6.1 MeToanuyeckue peKoMeHIallUM JIS NIPenoaaBaTeis M0 OpraHu3anuu
00y4eHuUs

Ha mepBoM 3aHATHH TO JUCHUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYACHTOB C MOPSAKOM €€
u3ydeHus (TeMaMu Kypca, popmMamu 3aHATHI, TEKYIETO U MPOMEXYTOYHOTO KOHTPOJISI), PACKPHITh
MECTO U pOJIb JTUCIUIUIMHBI B CUCTEME HAyK, €€ NMPaKTUYECKOE 3HAUY€HUE, JOBECTU 10 CTYAECHTOB
TpeOoBaHus K (popMe OTUETHOCTM M NPUMEHEHHUs BHUAOB KOHTpOIsA. Bwimatorcs 3amaHus Ais
MOATOTOBKHU K MPAKTHUYECKUM U CEMUHAPCKUM 3aHSATHUSIM.

[Ipu moaroTroBke K 1a60PATOPHBIM U MPAKTUYECKUM pabOTaM IO MEPEYHIO OOBSIBICHHBIX TEM
MpPEerno/iaBaTesito HeoOXOAUMO YTOUHUTH IUIAH HX MPOBEACHUS, NPOoayMaTh (HOPMYJIHUPOBKH H
coJlep’)KaHHEe Y4YeOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXJE€HHE, O3HAKOMHUTHCS C IEpeuHeM
TEMaTHUYECKUX BOIIPOCOB.

B xonme pabGoThl BO BCTYHNUTENBHOM CIIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMBI
paboThI, ONpeeTuTh MOPAIOK €€ MPOBEACHNUS, BpeMsl Ha 00CYXIeHUE KaKJ0T0 Y4eOHOTro BOIpoca.
[Tpumensist GpOHTANBHBIN OMPOC AATh BO3MOKHOCTH BBICTYITUTh BCEM CTYI€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHITHU.

B 3akmtounTenbHO# 4acTu paboThI ClIeAyeT MOABECTH €€ UTOTH: AaTh OLEHKY BBICTYIUICHHM
KQXJIOTO CTYJIeHTa U y4eOHOU rpymnibl B 11eJI0M. PacKphITh MONOKUTEIBHBIE CTOPOHBI M HEIOCTATKH
MpOBeJICHHON JlabopaTopHOU paboThl. OTBETHUTH Ha BOIPOCHI CTYJEHTOB. BblnaTe 3amaHus ams
CaMOCTOSITENIBHOM paOOTHI 110 MOATOTOBKE K CJIEAYIOIIEMY 3aHATHIO.

6.2 MeToanueckue yKa3aHusl JJIs1 00y4al0UIUXCsl 0 OCBOCHUIO TH CIUNJIMHBI

CamocrosTenbHas paboTa CTy/IEHTOB HalpaBiieHa Ha PELICHHUE CIEAYIONINX 3a/1a4:

CamocrosiTenbHass paboTa SIBIASETCS OAHUM U3 BHUAOB YyueOHBIX 3aHsaTud. Llems
CaMOCTOﬂTGHBHOﬁ paGOTBI — HpaKTI/I‘ICCKOC CaMOCTOSTECIIBHOC HOJIy‘IeHI/IC CTyILCHTaMI/I HABBIKOB
paboTHI B MPOTpaMMeE MaTEMaTHIECKOTO MOJICIIUPOBAHUS, PACCMATPUBAEMBIX B MTPOIIECCE U3YUCHHS
JOUCILUIIJIINHBI.
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AyauTopHas caMOCTOsITeNbHAs paboTa Mo JUCHUILIUHE BBINOIHIECTCA Ha yUeOHBIX 3aHATHIX
MO/1 HETIOCPEACTBEHHBIM PYKOBOJICTBOM IIPETOIABATENS U MO €T0 3aJJaHUIO.

BueayautopHas camocrosiTenbHas paboTa BBIIOJHAETCA CTYACHTOM 10  33JaHHUIO
mpernoaaBaTesis, Ho 0e3 ero HemoCPEICTBEHHOTO YIaCTHSI.

3aoauu camocmoamenbHo padoomsl cmyoeHma.

- pa3BUTHE HABBIKOB CAMOCTOSITEIILHON Y4eOHOU pabOThI;

- OCBOEHHE COJICPKAHUS JUCLUIUINHBL;

- yriryOJieHHe COJePKAHUS U OCO3HAHNE OCHOBHBIX MOHATHIA AUCUUIUINHBL,

- ICII0JIb30BaHKE MaTepuaa, COOpaHHOTO ¥ MOJYYEHHOT'O B X0/I€ CAMOCTOSATENIbHBIX 3aHATHH
U1t 9 PEKTUBHOM MOATOTOBKH K 9K3aMEHY.

Buowvt éneayoumopnoii camocmosamenvnoi padomeoi:

- CaMOCTOSTEIbHOE U3yUEHUE OTJCIbHBIX TEM AUCHUILINHBL;

- BBITIOJIHEHHE PacyeTHO-TpauiIeckux pador;

- TOJTrOTOBKa K JaOOPAaTOPHBIM U MPAKTUYECKUM 3aHATHIM; - O0(OpMIICHHE OTYETOB IO
BBITOJIHEHHBIM JTAOOPAaTOPHBIM paboTaM U MOATOTOBKA K MX 3aILUTE.

J111s1 BBIIOJTHEHUS JTFOOOTO BHJIa CAMOCTOSITEIbHOM Pab0Thl HEOOXOIMMO TIPOUTH CIIETYFOIINE
STarbI:

- OTIpEJICIICHHUE I CAMOCTOSATEIBHOM PabOTHI;

- KOHKpETHU3aIus T03HABATEIILHOM 3a/1a4u;

- CAaMOOIICHKa TOTOBHOCTH K CAMOCTOSITEIILHON padoTe;

- BBIOOp aZIeKBaTHOTO Croco0a IEHCTBHA, BEAYIIETO K PEIICHUIO 3aJauu; - IIAHUPOBAHUE
paboThI (CAaMOCTOSATEIILHOW WM C MIOMOIIIBIO MTPETI0IaBaTells) Hall 3a/IaHHEM;

- OCYIIECTBJICHHE B TIPOLIECCE BBITOJHEHHUS CAMOCTOSTEIBHONH pPabOTBI CaMOKOHTPOJIS
(TTPOMEKYTOYHOTO M KOHEUHOTO) PE3yJIbTAaTOB PabOTHI U KOPPEKTUPOBKA BBIITOIHEHHS PaOOTHI,

- pednekcus;

- Ipe3eHTaIus paboThI.

7 @oH/ OLIEHOYHBIX CPEICTB

B nporecce 00ydeHus: HCMONB3YIOTCS CIEAYIONIME OLIEHOYHBbIE (OPMBI CAMOCTOSITEIBHOMN
paboTHI CTYACHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEKYTOUHBIX
aTTecTalui:

- 3alIKTa JJA0OPaTOPHBIX padoT;

- BBINIOJTHEHHE U 3alllUTa pacyeTHO-TpapuuecKux padoT;

- HK3aMEH.

OneHouHbIE CpeACTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE 33/1aHUS
M0 MPAaKTUYECKUM paboTaM MHIUBHYaTbHO JJIS KaKJ0r0 00yYaroIerocs.

B pesynbTare 0OCBOCHUS AUCHUILITUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIONINE KOMIIETEHIIUN:

Ko,
" HaumeHoBaHMe KOMIIETEHIMU BHINYCKHHKA
KOMIIETCHIINU
OITK-1 Crioco0eH HCTIONh30BaTh MOJIOKEHHSI, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK H

MaTEMaTHKH JIJISl PeIICHUS 3a/1a4 HH)KCHEPHOU JCSITCIbHOCTH

Crioco6eH caMOoCTOSATEIHHO MPOBOAUTH IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS U
OIIK-2 MCIIOJIb30BaTh OCHOBHBIE MTPHEMBbI 00Pa0OTKHU U MPEACTABICHUS OTYUYECHHBIX
JAaHHBIX




16

7.1 MeToabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4eHUs!

HepequL OICHOYHBIX CPCACTB 110 JUCHUIIIINHEC «Pa,Z[I/IOTCXHI/I‘{eCKI/IG eI U CUTHAJIBI»

/o

Bua koHTpOJIs
pe3yJbTaToB
o0yueHust

HaumMmeHnoBaHue
KOHTPOJIA
pe3yJbTaTOB
o0y4eHust

Kpartkas xapakrepucTuka KOHTPOJISA
pe3yJbTAaTOB 00yUYeHUs

Texymui

JlaGopaTopHas
pabora

JlabGopaTopHas pabota BBITIOJTHSIETCS
UH/IUBUAYAJIbHO KaX1bIM CTYACHTOM.
OdopmneHHbIi OTYET CTYAEHT 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 BBHITOJIHUIA
paboty, odopMuim B  COOTBETCTBUH C
TpeOOBaHUSMU OTYET O JJabopaTOpHOU paboTe u
OpefocTaBuiauM  ero K 3ammre.  Kaxaomy
CTYZCHTY 3a/IaeTCsl HE MEHee 3-X BOIPOCOB Ha
TEMY 1abopaTopHOit paboTHI. Hanee
MPOBOJUTCS 3aIIUTa OTYETA KaXKIbIM CTYICHTOM
UHIMBUAYyalbHO B Qopmare "Bompoc-oTBeT"
(3amarorcst 3 Bompoca).

Texymmit

PacuetHo-
rpaduueckas
paborta

OO6yuaronmiics B TE€YEHHE cemecTpa
CaMOCTOATCIIBHO BBIIMMOJIHACT pPAa  paCyYCTHO-
rpagpudeckux paboT mo Teme pasnena. Ilpu
MIPOBEPKE MpeEroiaBaTeb OIEHUBAET Ka4eCTBO
oopmieHHs, TNPaBWIBHOCTH PpAacyeToB U
BBIBOJIOB. Jlasiee mpoBOANTCS 3aIUTa PACUETHO-
rpagpuueckoil  paboTHl  KaXJIOro CTyJEHTa
WHAUBUAYyaIbHO B Qopmare "Bompoc-oTBeT"
(3agaroTcs 3 Bompoca).

ITpomexxyTOUHBIN

DK3aMeH

[IpomexxyTouyHasi arrectamusi O0O0ydarOIMMUXCs B
dbopMe 3K3aMeHa MPOBOAUTCS MO pe3yJbTaTam
BBIMIOJIHEHHUSI BCeX BUAOB Y4yeOHOl paloThl,
NPEeTyCMOTPEHHBIX  y4eOHBIM IUIAHOM  TI0
JaHHOW JUCHUIUIMHE (MOIYJI0), MpPH 3TOM
YUYUTBIBAIOTCSL PE3YJIbTAThl TEKYIIETO KOHTPOJIS
yCIeBaeMOCTH B TeueHue cemectpa. OneHka
CTENEHU JIOCTH>KCHUS 00ydarmuMucs
IJIAHUPYEMBIX ~ PE3yJIbTaTOB  OOY4YEHUS TO
JUCLUTIIINHE (Monymto) MIPOBOJIUTCSA
MpenojaBaTesieM, BEOyIIMM  3aHATHS 10
JTUCHUITUHE (MOIYJII0) METOJIOM SKCHEPTHOU
OIICHKH. [To wroram  MNpPOMEXKYTOUHOH
aTTecTallud MO0  JUCHMIUIMHE  (MOMYJIIO)
BBICTABIIIETCSl OLIEHKA «OTIUYHO», «XOPOIIOY,
«YJIOBJIETBOPUTEIHLHO W
«HEYJOBJIETBOPUTEIHHO». DK3aMEH MPOBOIUTCS
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B ycTHOW (opme. B aymauropum HaxoguTcs
npernoaaBarens u He 6osee 10 yenoBek u3 uncna
CTyJeHTOB. Bo Bpems mpoBeieHus SK3aMeHa ero
y4acTHUKAM 3alpeliaeTcss UMETh mpu cebe u

UCTIONB30BAaTh  CPEIACTBA  CBSI3M  (COTOBBIE
teneonbl, MUKpodoHsl u 1p.). CTyaeHty
BBIIAETCSI OWieT ¢  TpemMs  BOIPOCAMHU.

KonnuecTBo 10NOJHUTENBHBIX BOIPOCOB — HE
O6onee nByx. KonauuecTBO TOMOIHUTENBHBIX
BOIIPOCOB  3aBHCUT OT IIOJIHOTBI ~ OTBETa
cTyneHra. JlnmurenpbHOCTh 3K3ameHa 2 vaca (120
muHyT). K  mnpomexyTtouyHoii — arrectauuu
JIOITYCKaIOTCS TOJIKO CTYJICHTBI, BBIMOIHHUBIINE
BCE BUBI YUEOHOU paboThI, MIPEeIyCMOTPEHHBIC

paboueii  mporpaMMol 1O  JAWCIMUIUIMHE
«PanuorexHuueckue  UENM M CUTHAIBDY
(BBITIOTHUIIN u YCHEIHO 3alUTUIN
nabopaTopHble, KOHTPOJIbHBIE  paboOTBl U

pacueTHO-rpadudecKre paboThI)

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00y4YeHUsI

[Tokazarenem olleHMBaHMSI KOMIIETEHIINI Ha pa3IMYHbIX ATanax uX GOPMUPOBAHUS SIBIISIETCS

JTOCTHKEHHE 00yYaroIMMHUCS IJIAHUPYEMbIX PE3yJIbTaTOB 00yUYeHUS MO AUCHUILTHHE (MOIYIIIO).

KpuTtepnu oneHuBanus

Iloxka3arenn 5 3 7 5
3HATh: OO0yuaromuiics OOyuaromuiics OOyuaromuiics O0yuaronuiics
- CTaTUCTUYECKUE JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
XapaKTEePUCTHKU MIOJTHOE OTCYTCTBHE HETIOTHOE JaCTHYHOE MIOJTHOE
Y3KOIOJIOCHBIX WJIN HEIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
CITy4aiHbIX COOTBETCTBHE CJEeYIOUINX 3HaHUM: CIIEIyIOIIMX 3HAHUM: CIEeNyOUINX 3HaHUM:
MIPOIIECCOB; CIIEIYIOUTNX 3HAHWUN: - CTaTHCTUYECKHE - CTaTHUCTHUYECKHE - CTAaTHUCTHYECKUE
- METOJIBI pacyera - CTAaTHUCTHUYECKUE XapaKTepUCTHKH XapaKTePUCTUKH XapaKTepUCTHKH
CTaTUCTUUYECKUX XapaKTepUCTUKU Y3KOMOJIOCHBIX Y3KOTOJIOCHBIX Y3KOMOJIOCHBIX
XapaKTepUCTHK Y3KOMOJIOCHBIX CITy4aitHBIX CITy4aitHbIX CITy4aitHBIX
CITy4JaitHbIX CITy4aitHBIX MIPOLIECCOB,; MIPOLIECCOB; MIPOLIECCOB;
MIPOLIECCOB HAa BBIXOJIE | MPOLECCOB; - METOJIbI pacyera - METOJIbI pacyera - METOJIBI pacueTa
JIMHEWHOW LEenH; - METOJBI pacueTa CTaTUCTHYECKUX CTaTUCTUYECKUX CTaTUCTHYECKUX
- OCHOBHBIE CTaTUCTHUYECKUX XapaKTEPUCTHK XapaKTEPUCTHK XapaKTEPUCTHK
XapaKTEPUCTUKU XapaKTEPUCTHUK CIIy4YailHbIX CITy4aiHbIX CIIy4YailHbIX
JVCKPETHBIX CHTHAJIOB | CITy4aillHBIX MIPOIIECCOB HA BBIXOJIE | MPOLECCOB HA BBIXOAE | MPOIIECCOB HA

1 T POBBIX
(bunbTPOB;

- METO/IbI pacueTa
XapaKTEePUCTUK
JIETEPMHUHUPOBAHHBIX
CHTHAJIOB IIPH
MIPOXOXKIICHUH Yepe3
HEJIMHEHHbIE 1IeTIH;

- METO/IBI pacueTa
TIPOXOXKICHHS
JIeTepPMUHHUPOBaHHBIX
CHTHAJIOB yepes
JIMHEHHBIC 1ICTIH;

MIPOLIECCOB HA BBIXOE
JIMHEHHOU 1IN,

- OCHOBHBIE
XapaKTePUCTUKU
JIMCKPETHBIX CUTHAJIOB
1 1IU(POBBIX
(GUIBTPOB;

- METOJBI pacyeTa
XapaKTEPUCTHK
JIETEPMUHUPOBAHHBIX
CUTHAJIOB IpU
MIPOXOKIEHUH YEPE3
HEJIWHEHHBIC 1CTIN;

JIMHEHHOM TSI

- OCHOBHEIE
XapaKTCPUCTHKH
JUCKPETHBIX CUTHAJIOB
1 1U(POBBIX
¢ubTpOB;

- METOJIBI pacyera
XapaKTEPUCTHK
JIETCPMUHAPOBAHHBIX
CUTHAJIOB IIPH
MIPOXOXKICHUH Yepes
HEJIMHEHHBIC [T,

- METOIBI pacueTa
MIPOXOKIACHHS

JIMHEHHOH 11eTIH;

- OCHOBHBIC
XapaKTePUCTUKU
JIUCKPETHBIX CUTHAJIOB
1 IUpPOBBIX
($UIBTPOB;

- METO/bI pacyeTa
XapaKTEPUCTUK
J€TEPMUHHUPOBAHHBIX
CUTHAJIOB MpU
MIPOXOXKICHUN epe3
HEJIWHEHHBIC 1IETIH;

- METO/BI pacyeTa
TIPOXOXKICHHS

BBIXOJIC TUHECHHOM
LICTIH;

- OCHOBHBIC
XapaKTEPUCTUKU
JIUCKPETHBIX
CUTHAJIOB U
UPPOBBIX
¢mbTpOB;

- METOJBI pacyeTa
XapaKTePUCTUK
JIETePMIHAPOBAHHBI
X CHTHAJIOB TIPH
MIPOXOKICHUH Yepe3
HEJIWHEHHBIC 1CTIH;
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- MaTeMaTH4ECKHe - METOJIbI pacueTa JICTEPMUHUPOBAHHBIX | IETEPMHUHUPOBAHHBIX | - METOJIBI pacuera
MO/JIEITH MPOXOXKICHUS CHUTHAJIOB uepe3 CHTHAJIOB uepe3 MPOXOXKICHUS
JETEPMHUHUPOBAHHBIX | AETEPMHHUPOBAHHBIX | JIMHEHHbIC LETIH; JIMHEHHBIC 1IeTIH; JIETEPMUHAPOBAHHbI
CHTHAJIOB M UX CHUTHAJIOB uepe3 - MaTeMaTH4ecKue - MaTeMaTH4eCcKHe X CHUTHAJIOB uepe3
XapaKTePUCTHKH; JIMHEHHBIE 1IeTIH; MO/IeTIH MOJIeITH JIMHEIHBIC 11eTH;
- METO/IBI - MaTeMaTU4ecKue JIETEPMUHHAPOBAHHBIX | JETEPMHHUPOBAHHBIX | - MaTeMaTHYECKHe
NPaKTHYECKOTO MOJIEIIH CUTHAJIOB M UX CHTHAJIOB M X MOJICTIH
oIpeieICHUsI JIETEPMUHHUPOBAHHBIX | XapaKTEPUCTHKHU; XapaKTePUCTHKH; JIETEPMUHUIPOBAHHBI
OCHOBHBIX CUTHAJIOB U UX - METO/IBI - METO/IBI X CUTHAJIOB M UX
CTaTHCTHYECKUX XapaKTePUCTHKHY; MPaKTHYECKOTO MIPaKTHYECKOTO XapaKTePUCTHKHY;
XapaKTepUCTUK - METOJIBI OTIpeeTIeHUs OIpeIeTICHUs - METOJIBI
CITy4alHbIX MPaKTHYECKOTO OCHOBHBIX OCHOBHBIX MPaKTHYECKOTO
MPOIIECCOB. OTpe/IeIICHNUS CTaTUCTUYECKHUX CTATHCTHYECKHUX OTpe/IeNICHUS
OCHOBHBIX XapaKTEPUCTHK XapaKTEePUCTUK OCHOBHBIX
CTaTUCTUYECKHUX CITy4alHBIX CITy4alHBIX CTaTUCTUYECKHUX
XapaKTEePUCTUK MPOLIECCOB. MIPOIIECCOB. XapaKTEePUCTHK
CIy4ailHbIX Homnyckarores Homnyckarores CIy4aiHbIX
MIPOLIECCOB. 3HAYUTEIIbHbIC HE3HAYHUTEIIbHbIC MPOLIECCOB.
OIIUOKH, TIPOSIBIIACTCS | OMUOKH, HeTouHOCTH, | CBOOOIHO
HEJI0CTaTOYHOCTh 3aTpyIHEHUs IPU orepupyer
3HAHHH, 10 PALY AQHAITUTHYECKUX PUOOPETEHHBIMU
MoKazaTeJieH, olepanmsIx. 3HAHUSMH.
oOyJarommics
UCTIBITHIBAET
3HAYUTEIIbHBIE
3aTpyIHEHUS MpU
OTIEPUPOBAHUH
3HAHUSAMHU [IPU UX
nepeHoce Ha HOBbIE
CHUTYaIH.
yMeThb: OO0yyaromnuiics He OO6yuaromuiics OO6yuaronuiics OO0yyaromuiics
- BBIOMpATh U yMeeT Wiu B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MIPaBUIILHO HEJI0CTaTOYHOM HEIoJTHOe YaCTHYHOE TIOJTHOE
WCIIOJIb30BATh METO/BI | CTENICHU YMEET: COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
peleHus 3ana4d - BEIOMpATh U CIIEAYIONINX YMEHUH: | CIEIYIONIMX YMEHHH: | CIEAyIOIINX
OTIpeIeTICHUS MIPaBUIIBHO - BBIOWpATh U - BEIOHPATh U YMCHHI:
XapaKTEepUCTHK UCIIONIb30BaTh METOJIB | TIPaBHIIBHO MIPaBHIBHO - BEIOUPATH U
JETEPMUHUPOBAHHBIX | PEIICHUS 33/1a4 UCIIONIb30BaTh METOJIBI | MCIIOIB30BATh METO/BI | NMPABUIIBHO
CHTHAJIOB MOCJIe OTpe/IeNCHNUS pelieHus 3a1a4 petieHus 3ama4 HCIIOb30BaTh
MIPOXOXKICHHS Yepe3 XapaKTePUCTHK OTpeIeIeHNUS orpe/IeTICHUs METO/IbI PEIICHHUS
JTUHEHHBIC 1ICTIH; JICTEPMUHUPOBAHHBIX | XapaKTEPUCTHK XapaKTEePUCTUK 3aj1a4 OMpPeIeIICHUS
- IPUBJICKATh CHUTHAJIOB TOCTIe JICTEPMUHUAPOBAHHBIX | AETEPMHHUPOBAHHBIX | XapaKTEPHUCTHK
COOTBETCTBYIOIINI MPOXOXK/ICHHUS Yepe3 CHUTHAJIOB IOCTIe CHUTHAJIOB 11OCJIe JIETEPMUHUPOBAHHBI
MaTeMaTH4YeCKHUi JIMHEIHBIE 11eTTH; MPOXOXICHHUS Yepe3 MIPOXOXKIICHHS uepe3 X CUTHAJIOB TI0CTIE

anmapar JJis pelieHusl | - MPUBJIEKATh JIMHCHHEIC LIETIH; JIMHEHHBIC LIETIN; MIPOXOXKICHHUS Uuepe3
MIPUKJIAHBIX 3a]1a4 COOTBETCTBYIOIIHI - TIPUBJIEKATh - IPUBJIEKATh JIMHCHHEIC LIETH;
onpeaeseHus MaTeMaTHICCKHUI COOTBETCTBYIOIIHMA COOTBETCTBYIOIINHA - IPUBJIEKATh
XapaKTEPUCTHK ammapar JUIs PelICHUsT | MaTeMaTHYeCKUH MaTeMaTU4eCKU COOTBETCTBYIOLIHI
JETePMUHUAPOBAHHBIX; | MPHUKJIAIHBIX 3371324 ammapar JUIA pelICHUsl | ammapar JUd PelICHUs | MaTeMaTHYeCKUH
- - IPOBOANTH oTpeeICHUs TIPUKIIATHBIX 327149 MIPUKIIQJHBIX 33189 ammapar IS
SKCIIEpUMEHTAIBHEIC XapaKTEPUCTHK oTIpe/ieTICHUS OTIpeIeIeHuUS pemeHus
HCCIEN0BAHMS JETCPMIHAPOBAHHBIX; | XapaKTEPUCTHK XapaKTePUCTHK TIPUKIIATHBIX 327149
MIPOXOKIACHUS - - IPOBOJIUTH JIETEPMUHUPOBAHHBIX;, | JETEPMUHUPOBAHHBIX; | OMpeAeTICHH
JIETEPMUHUPOBAHHBIX | DKCMEPUMEHTAIbHbBIE - - MPOBOJUTH - - IPOBOJINTH XapaKTEPUCTHK
CUTHAJIOB uepe3 HCCIIEA0BAaHUS IKCIIEPUMEHTAIILHBIC AKCIIEPUMEHTAITLHBIC JIETEPMUHUPOBAHHBI
HEJIMHEHHBIC LIETN; MIPOXOXKICHHUS HCCIIEAOBAHMS HCCIIENOBAaHMS X;
- IPOBOJIUTH JIETEPMUHUPOBAHHBIX | MPOXOKIACHUS TIPOXOKIEHUS - - IPOBOJIUTH
SKCIIEPUMEHTAIILHBIE CHUTHAJIOB Yepe3 JIETEPMUHUPOBAHHBIX | JCTEPMUHUPOBAHHBIX | SKCIIEPUMEHTAIbHbIE
HCCIICIOBAaHM HEJIMHEHHBIC [N, CUTHAJIOB 4epe3 CUTHAJIOB uepe3 HCCIICAOBAaHUS
MPOXOXKIECHUS - POBOJUTH HEJIMHEHHBIC LICIIN; HEJMHEHWHbBIE IS, MIPOXOXKICHHUS
JIETEPMUHUPOBAHHBIX | HKCHEPUMEHTAIbHbIE - IPOBOJIUTH - IPOBOJIUTH JIETCPMUHAPOBAHHEI
HCCIIEAOBAHMS SKCIIEPUMEHTAIbHBIE SKCIIEPUMECHTAIBHEIC
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CHTHAJIOB Yepe3 MIPOXOXKIICHUS HCCIIEJOBAHHS HCCIIeIOBAHUSA X CHUTHAJIOB 4epe3
JVHEHHBIC IIETH; JIETEPMUHAPOBAHHBIX | MPOXOXKICHUS TIPOXOXKICHHS HEITMHEHHBIE TIeTH;
- IPOBOANTH CHUTHAJIOB Yepe3 JETEPMUHUPOBAHHBIX | AETCPMUHUPOBAHHBIX | - IPOBOJIUTH
9KCIIEPUMEHTAIIbHOE JIMHEIHbIE 1IeTH; CHUTHAJIOB Yepe3 CHTHAJIOB Yepe3 9KCTIEPUMEHTAIIbHbIC
HCCIIEIOBAaHNE - IPOBOAUTH JIMHEIHbIE LIETH; JIMHEIHBIC 1IEeTH; UCCIIEJOBaHUSA
CIICKTPAJIbHBIX 1 OKCIICPUMECHTAIIbHOC - IPOBOAUTH - IPOBOAUTH MMPOXOKACHUA
KOPPEJSIIHOHHBIX UccIeI0BaHUE IKCIIEPUMEHTATBHOE 9KCIEPUMEHTAILHOE JIETEPMUHUIPOBAHHBI
XapaKTEePUCTUK CHEKTPAJBbHBIX U uccie0BaHue UCCIIeIOBaHNe X CHUTHAJIOB uepe3
CITy4alHBIX KOPPEIALUOHHBIX CHEKTPAIBHBIX U CIIEKTPaIbHBIX U JIMHEIHBIE 11eTTH;
IIPOLIECCOB; XapaKTEePUCTUK KOPPEISHOHHBIX KOPPEJSIIIUOHHBIX - IPOBO/IUTH
- aHaAJIM3UPOBAThH CITy4JaiHBIX XapaKTEePUCTHK XapaKTEepUCTUK 9KCTIEPUMEHTAIBHOE
HN3MEHEHHE MIPOIIECCOB; CITyJaiHBIX CITyJalHBIX HCCcIIeJOBaHNe
XapaKTEePUCTHK - aHAJIM3UPOBATh MIPOLIECCOB; TIPOIIECCOB; CHEKTPAIBHBIX U
CITyJalHBIX N3MEHEHHE - aHAJTM3UPOBATH - aHAJIM3UPOBATh KOPPEIALNOHHBIX
TIPOIIECCOB MPH XapaKTEePUCTUK U3MECHEHHE HU3MCHEHHE XapaKTEPUCTHK
TIPOXOXKIICHUH Yepe3 CITyJalHBIX XapaKTEPUCTHK XapaKTEePUCTUK CITyJalHBIX
JINHENHBIE LENH; [IPOLIECCOB MPHU CIIy4ailHbIX CITy4aiHbIX IIPOLIECCOB;
- IPOBO/IUTH AHAJIN3 MIPOXOXKICHUH Yepe3 MPOLIECCOB MPU HPOLIECCOB MPU - aHaJIM3UPOBATh
CIICKTPAaJIbHBIX JIMHEHHEIC eI, IMPOXOKACHUHN YEPE3 IMPOXOXKICHUU Y€PE3 HU3MCHCHHC
XapaKTCPUCTUK - IPOBOJUTH aHAJIU3 JIMHEHHEIC LCIIH, JIMHEHHBIC LCIIN, XapaKTCpUCTHUK
JIETEPMHUHUAPOBAHHBIX | CIIEKTPaIbHBIX - IPOBOANTH aHAJIH3 - IPOBOANTH aHAJIH3 CITy4aiHBIX
CHTHAJIOB. XapaKTEepUCTUK CHEKTPAJIBHBIX CIIEKTPaIBHBIX MIPOLIECCOB IPH
JIETEPMUHHAPOBAHHBIX | XapaKTEPUCTHK XapaKTEePUCTHK MIPOXOXKICHUH Yepe3
CHUTHAJIOB. JIETEPMUHAPOBAHHBIX | IETCPMHHUPOBAHHBIX | JIMHEHHBIE IETIN;
CHUTHAJIOB. CHTHAJIOB. - IPOBO/ANTH AHAJIH3
Homnyckarores YMeEHUS OCBOEHBL, HO | CHEKTPAJIBHBIX
3HAYNUTEIIbHBIE JOIYCKaroTCs XapaKTEPUCTHK
OIINOKH, IPOSBISIETCS] | HE3HAUUTEIbHBIC JIETEPMUHAPOBAHHBI
HCOOCTATOYHOCTh OIJ_II/I6KI/I, HCTOYHOCTH, X CHUT'HAJIOB.
YMEHUM, 110 pary 3aTpyAHEHHS IIPU CeoOoaHO
MoKas3aTtesei, AQHAJMTHYECKUX onepupyer
oOyyaromuics olepalysx, MepeHoce | NMPHOOPETECHHBIMU
UCTIBITHIBAET yMEHHH Ha HOBBIE, YMEHUSIMH,
3HAYNUTEIIbHbIC HecTaHJlapTHbIC NIPUMEHSIET UX B
3aTpyJHEHUS PU CHUTYaIHH. CUTYaIUsIX
OTIEPUPOBAHUH TIOBBIIICHHOH
YMEHUSIMHU TIPH X CJIO’KHOCTH.
MEPEHOCE HAa HOBBIE
CHUTYaIH.
BJIAJETD: OO0yuaromuiics He | OOyuarommuiics B OO6yJatomtmiics OO0yuaromuiics B
- HaBBIKAMH PEIICHUSI | BIIAJEET WITH B | HEJOCTaTOYHOU YaCTHYHO BIIAJICET: MIOJTHOM 00BeMe
3aJa4, CBA3aHHBIMHU C He)lOCTaTO'—IHOﬁ CTCIICHHU BJIAJICCT! - HaBBIKaM# PCIICHUA BJIAACCT.
pacdu€ToM OCHOBHBIX CTCIICHHU BJIAJICCT - HaBbIKaMU pCIICHUA 3aJa4, CBA3aHHBIMHU C - HaBbIKaMH

XapaKTePUCTUK
aHAJIOTOBBIX U
IU(GPOBBIX CUTHATIOB
H IIeTIeH B UX
MOJICIICH;

- HaBBIKAMU
MIPOBEACHUS
SKCIIEPUMEHTATBHBIX
HUCCIENOBaHUN
XapaKTEPUCTUK
aHaJIOTOBBIX U
U(POBBIX CUTHATIOB
U Ierel U uxX Mojenei

- HaBBIKAMHU PEIICHUS
3aJ1a4, CBSI3aHHBIMH C
pacyeToM OCHOBHBIX
XapaKTEPUCTHK
aHAJIOTOBBIX U
IU(PPOBBIX CUTHAIOB
M LIeTIel U UX
MOJCTICH;

- HaBBIKAMU
MIPOBEICHUS
AKCTIEPUMEHTAITLHBIX
HUCCIIEIOBaHUN
XapaKTEPUCTHK
aHaJIOTOBBIX U
U(PPOBBIX CUTHAIOB
M IleTed B UX MOJEIeH

3a]a4, CBSI3aHHBIMHU C
pacueToM OCHOBHBIX
XapaKTEPUCTHK
aHAJIOTOBBIX M
MUPPOBBIX CUTHAIOB
M Ienel U ux
MOJEIICH;

- HaBBIKAMU
TIPOBEICHUS
IKCICPUMEHTATBHBIX
HCCJICIOBaHUM
XapaKTEPUCTHK
aHaJIOTOBBIX U

U (POBBIX CUTHATIOB
M LIeTied 1 ux
MOJIEIICH.
OO0yuaronuiics
HCIBITHIBAET
3HAYUTEJIbHBIE

pacyeToM OCHOBHBIX
XapaKTEPUCTHK
aHaJIOTOBLIX U
IU(GPOBBIX CUTHATIOB
H IeTeH U UX
MOJICIICH;

- HaBBIKAMU
MIPOBEACHUS
AKCIIEPUMEHTATBHBIX
HCCIICTOBAHUM
XapaKTEPUCTHK
AHaJIOTOBLIX U
LU(POBBIX CUTHAJIOB
M LIeTied U UX
MOJIeIICH.

Haswiku 0CBOEHEI, HO
JIOITYCKAIOTCSI
HE3HAYUTEIIHLHBIE
OIIMOKU, HETOYHOCTH,

peIIeHUs 3a1a4,
CBSI3aHHBIMH C
pacueToOM OCHOBHBIX
XapaKTEPUCTHK
aHAJIOTOBBIX U
IUPPOBBIX CUTHAIOB
M LIeTIeN U UX
MOJICTICH;

- HaBBIKAMU
MPOBEACHUS
9KCIIEPUMEHTATBHBIX
HCCJICIOBaHUMU
XapaKTEPUCTHK
aHaJIOTOBBIX U
IU(POBBIX CUTHATIOB
M Ienel U ux
MOJIEIICH.

CB000HO
MIPUMEHSIET
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3aTpyJHEHUS IPU
MPUMEHEHUH HAaBBIKOB

3aTpyIHEHUS MIPU
AHATUTHYECKUX

TIOJTYYCHHBIC HaBbIKHA
B CUTyallUsIX

B HOBBIX CUTyalUsX. omnepalusx, IepeHoce | MOBBIIIEHHOMN
YMEHUI Ha HOBBIE, CJII0KHOCTH.
HECTaHIAPTHBIE
CUTYyaluu.

IIIkana oneHUBAHUSA HpOMe)l(yTO‘lHOﬁ arrecranmm: 3K3aMcEH.

IIkaJja oneHUBaHUA

Onucanmne

OTJIINYHO

BrimonHeHs! Bece BUIbI y4eOHOH paboThl, TPelyCMOTPEHHbIE YUeOHBIM
1aHoM. CTyJIEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB IIPUBEJCHHBIM B Ta0JIMIIaX [MOKA3aTeINsM, OIIEpUPYET
npUOOpETEHHBIMU 3HAHUSMHU, YMEHUSAMHU, HaBbIKAMU, IPUMEHSIET UX B
CUTyalUsAX IOBBIIICHHOMN CII0KHOCTH, HE UCIIBITBIBACT 3aTPYIHCHUN
IIPU AHAIUTUYECKUX ONEPALMAIX, IEPEHOCE 3HAHUN U YMEHUH Ha
HOBBIE, HECTAHAAPTHBIC CUTYALMH.

Xopomo

BrinonHeHs! Bece BUbI yueOHOM paboThl, IPelyCMOTPEHHbIE YUeOHBIM
w1aHoM. CTyIeHT IeMOHCTPUPYET YaCTUYHOE COOTBETCTBHUE 3HAHMIA,
YMEHUH, HaBbIKOB IIPUBEJICHHBIM B TaOJIMIIaX [MOKa3aTelsiM, OIIepUpyeT
NpHOOpPETEeHHBIMU 3HAHUSMHU, YMEHHSIMH, HABBIKAMH, IPUMEHSET UX B
CUTYyalMSX MOBBILIEHHON CI0XHOCTU. [Ipu 3TOM MOTYT OBITH
JIOTIYIIEHbl HE3HAUUTEIbHbIE OLIMOKH, HETOUHOCTH, 3aTPYIHEHUS IpU
AHAJIUTUYECKUX OINEpaALIUsX,

YI(OBJ'ICTBOpI/ITeJIBHO

Boinonnens! Bce BUbl yueOHOM paboThl, MPEyCMOTPEHHBIE YUEOHBIM
mw1aHoM. CTyZIeHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUM,
YMEHHM, HaBBIKOB MPUBEICHHBIM B TaOIUIAX [TOKA3ATENAM,
JIOIYCKAIOTCSl 3HAUUTENbHBIE OLTMOKH, TIPOSIBIIIETCS] OTCYTCTBHE
3HaHUM, YMEHH, HABBIKOB MO Py IMOKA3aTeNeH, CTYJEHT UCIIBITHIBAET
3HAYUTENIbHBIE 3aTPyAHEHUS [IPU ONIEPUPOBAHUN 3HAHUAMHU U
YMEHHSIMH IIPU UX NEPEHOCE HA HOBBIE CUTYAIINU.

HeynosnerBopurensHo

He BbinonHeH ouH uian 6ojiee BUOB yueOHOH paboThI,
MPEyCMOTPEHHBIX Y4eOHBIM TuTaHOM. CTYJICHT J€MOHCTPHPYET
MOJTHOE OTCYTCTBHE MJIM HEJOCTATOYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MIPUBEICHHBIM B TAaOJIHIIaX IMOKA3aTeIsIM,
JIOIyCKAIOTCS 3HAUUTENbHbIE OIIUOKH, IPOSIBIISAETCS OTCYTCTBHE
3HaHUM, YMEHHI, HaBBIKOB I10 PSAY MTOKA3aTeNeH, CTyAEHT HE MOKET
OTIepUPOBATH 3HAHUAMHU U YMEHHUSIMHU IPU UX MEPEHOCE Ha HOBbIE
CHUTYaIIHH.

HIkaja oueHMBAHUS TEKYLIEr0 KOHTPOJISA

HanmMmeHnoBaHme
KOHTPOJIS
pe3yJIbTaTOB
o0ydeHus

[Ixana oneHuBaHUA Onucanue

Brinonnenue un
3aIuTa
nabopaTopHOH
paboThI 10 TeMe
paznerna

3aureHo: HabpaHo 2 u Oosee
OaJioB

Hesaureno: nabpano 1 u meHee
OaJioB

B kadectBe (hopM TEKyIIero KOHTPOJIS
3HaHUU CTYACHTOB UCIHOJIB3YOTCA
OTYeTHI 10 JabopaTopHbIM paboTam. K
BBITIOJTHEHUIO BKCHepHMCHTaHLHOﬁ qacTu
J1a00paTOPHON PabOTHI IOy CKAIOTCS
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Kputepun oniennBanus

OO0uwmii 6armt mpu oLeHKe
CKJIaJIBIBACTCS M3 CIICTYFOIINX
MOKa3aTele:

- IPUBEJICHBI METOTUKHU OIICHKH
. Odopmienue otuera
cornmacuo 'OCT 7.32-2017 -1
Oasi.

. BEIBOIBI TOTMYHBI U
o0ocHoBaHbI — 1 Oamm.
. PacuerHnas u

rpaduueckas yactu
BBITNIOJIHEHBI BEpHO — 1 Oa.
. [IpuBeneHbl
KOMMEHTapus U MOSACHEHUS K
X0y IKCIIEPUMEHTA U
pacdeTHoM yactu — 1 Oai.

CTYJEHTBI, MOATOTOBUBILIKE POTOKOJIBI
BBITOJIHEHUS TaOOpaTOPHOI paboTHI.
[TpoTokomsr ohopmIIsIOTCS B
COOTBETCTBHUH C TPEOOBAHUSAMHU
METOJIMYECKUX yKa3aHUN Kadeaphl.
Otuer no 1aboparopHoit pabore
COJICPKUT MPOTOKOJ MPOBEICHUS
nabopaTopHOi pabOThI, pacyeThI,
rpadUyecKyro 4acTh, BBIBOIBI.

3amura oT4yera 1o J1abopatopHoi pabore
OCYIIECTBIISICTCS UHIUBUYaJIbHO.
CryneHToM npeaocTaBiIsieTcs
odopmiieHHbI oTyeT. O1IeHUBaeTCA
Ka4yecTBO 0(OPMIICHUS, IPABHIBHOCTh
pacueToB U BHIBOJIOB.

CTyeHTBI He BBITOJHUBILINE
J1a00paTOPHYIO paboTy K 3alIUTE HE
JOMYCKAITCS

PacuetHo-
rpadudeckas
pabora 1o Teme
paszzneina

OtimnyHo - Pabora cnana B
CPOK, pacueTHas U rpaduueckas
YaCTH BBITIOJIHEHBI BEPHO, JINOO
UMEIOTCS HEI0UETHI, HE
BIIUSIIONIME Ha KOHEYHBII
pe3yJibTar.

Xopo1io - pacueTHasl 4acTb
BBITIOJIHEHA BEPHO, B
rpaduyueckoil yacTu ecTb
3aMeyaHus

Y 10BNETBOPUTENBHO - B
pacUETHOM YacTH €CTh
3aMe4yaHusi, METO/1 BHIIOJTHEHUS
rpaduveckoil yacTu BEIOpaH
BEPHBII

HeynosnerBopurensHO - B
pacyeTHOM U rpaduIecKoit
4acTsIX €CTh IpyOble 3aMeyaHusl.

3aganue Ha PI'P BbijaeTcst Ha mepBoM
3aHSTUU COOTBETCTBYIOIIETO pa3zeia
JUACIUIUIMHEL ¥ CIA€TCS IO OKOHYAHUU
M3Yy4YEeHHUs COOTBETCTBYIOIIEIO pa3jesia
nucnuruinabel. PI'P nomkHEL OBITH
BBITIOJTHEHBI U O(DOPMIICHBI B
COOTBETCTBHUH C TPEOOBAHUSIMHU
METOJIMICCKUX yKa3aHUi Kadeapsl.

7.3 OueHoYHbBIE CpeACTBA

7.3.1 Texymuii KOHTPOJIb

Tun KoHTPoJILHOr0 MeponpusiTusi: Pacuetno-rpaduueckas padora Ne 1
Kpartkoe congep:xanue 3aanus:

IloBectn

pacuer

CpPaBHUTH

CIICKTPAJIbHBIC

XapaKTCPUCTHUKHU BUACONMITYJIbCA,

MIEPUOIUIECKOH MOCIIEIOBATEILHOCTH BUICOUMITYIIBCOB M PaIMOUMITYJIbCA 3aJaHHOH (OPMEI.
1.Bun ummnynscHoro Bugeocurrana U(t) u ero mapaMeTpsl 3a1aHbl B Ta0IHIIE

WHIMBUYAJIbHBIX 3a/IaHUM
Banuimre maremaTryeckyro moenb curnana U(t). Tloctpoiite rpaduk uMmyiibca.
Tabnuna 1 - @parMeHT TaONUIbI MHAWBUIYATBHBIX 33IaHUH
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JAIHTENLHOCTH YacroTa
HMIYIbCA, 3aMOTHEHHS,
Tu, MKC JO, k'

Bua
CHrHAJIa

Ileproa MOBTOPEHHEN,

Ne | ®HO T, me

AL
I
A

]
L. — Tlflm 4 T‘“/Z—.L
~T./2 | O|\Tw/4
]

100 200 0.2

]

—uUT"""

2. IMony4dnTe BBIpaXKEHHE JUIs CIIEKTPaIbHOM Mm1oTHOCTH uMitysibea U(t). [Toctpoiite rpaduk
MOJIYJISl CIEKTPaJIbHOM MIIOTHOCTH (0Cch yacToT B 'y, kI’ miim MI'm).

3.Curnan u(t) npeacrasisieT coO0H MEPUOTHUECKYIO MTOCIEI0BATEILHOCTh BHICOUMITYILCOB
U(t) (mepuon noBTOpeHHs 3a1aH B Tadiwuie 1).

3anuiuuTe BBIPAXKEHHUE MEPUOJUYECKON IOCIEI0BATEIbHOCTH MMITYJIbCOB B BUIE CYMMBI
TapMOHUYECKHX KOJeOaHWW ¢ KpaTHBIMH 4YacToTaMu. PaccuumTaiiTe CHEKTp NEepUOAUYECKON
MOCJIEIOBATEILHOCTH M IMOCTPOUTE CIIEKTPAIIbHYIO quarpamMmy (och 9actoT B ' umum kI'1).

[TocTpoiiTe Ha OJHOM TpaduKe MEPHOAMUYECKYIO MOCIEI0BATEILHOCTh UMITYJILCOB (IO OCH
BPEMEHU TPHUMEpPHO 2-3 mepuona) u rpadukK 4acTUYHOW CymMMBbI, coctosmed u3 10-20 mepBhIx
YJICHOB.

4.PagnouMiyjibC onpeaessieTcss MareMaTraeckoi moaenbio U(t) = U(t).cos(2mfot).

[TomyuuTe BbIpakeHUE Uil CHEKTPAIbHOU IJIOTHOCTU PAAUOUMITYJIBCA.

[TocTpotite rpaduky paguoOUMITYIbCa U MOIYJISI €T0 CIIEKTPAIbHOM MIIOTHOCTH (OCh YaCTOT B
' wmm kI'm).

Tun KOHTPOJIBLHOr0 MeponpusTusi: Pacuerno-rpaduueckas padora Ne 1

Kpartkoe cogep:kanue 3aiaHus:

BrimonauTs 3aganus ouiieta

KoHTpo/ibHBIEe BONPOCHI/3a1aHUA:

1.Cnyuaitnbiii nporece X(t) ¢ murotHocThiO BepositHoctH P(X) = 0,5 mpu -1,5 > x> 0,5
IIO/1AE€TCS HA HEJIMHEWHBIN JJIEMEHT C XapaKTEPUCTUKON Y = X.

[Toxaxkute XapakTep peanu3aliii BXOJAHOTO U BBIXOHOTO MPOIIECCOB (MOCTpoiiTe rpaduxu
B YHCJIAX C XapaKTePHBIMU TOUYKAMH).

2.Cnyuaitnbiii mporece X(t) ¢ mmotHoctrio BepositHocTr P(X) = 0,5 mpu -1,5 > x > 0,5
MIO/IAETCS HA HEJIMHEWHBIN JIEMEHT C XapaKTEPUCTUKON Y = X.

Haiiaure u 3anummre auddepeHnnanbHbli 3aK0H pacipeneieHus (MI0THOCTh
BEPOATHOCTH) U BBIXOJIHOTO IpoIiecca.

3.Cayuaiinsiii porecc X(t) ¢ miotHoCTBIO BepostHocTr P(X) = 0,5 mpu -1,5 > x> 0,5
MIO/IAE€TCS HA HEJIMHEWHBIN JIEMEHT C XapaKTEPUCTUKON Y = X.

[Toctpoiite auddepeHnnanbHbie 3aKOHbBI pacipeeneHns (INIOTHOCTH BEPOSATHOCTH)
BXOJHOTO M BBIXOJTHOTO TIPOIIECCOB.

4.Cnyuaitabrii mporecc X(t) ¢ mmotHocThio BepositHocTr P(X) = 0,5 mpu -1,5 > x > 0,5
MIO/IAE€TCS HA HEJIMHEWHBIN JIEMEHT C XapaKTEPUCTUKON Y = X.

Haiinute MaTemaTudeckoe oxuIaHUE poliecca Ha BBIXOJIE LIETIH.

\=Tun KoHTpPoILHOr0 MeponpusiTus: JlaboparopHas padora
JKpaTkoe cogep:kanue 3a1aHus:
OTBeTUTH Ha BOMPOCHI 10 TeMe JTabOpaTOPHBIX PaboT

1.Kak u3mMeHuTCst Bpems 3a/iep>KKi OrHOaroliei CUrHana Ha BbIX0J1€ OJJHOKOHTYPHOTO
pe3oHaHCcHOro ycuwiutens (w0 = wp), eciii 4acToTa MOy JISILUM BXOJJHOI'O OJHOTOHAIbHOT0o AM-
CUTHAJIa YMEHBIIUTCS?
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2.Uepe3 napaienbHbIA KoJieOaTeNbHBIA KOHTYP MpoTekaeT AM Tok
(w0 = wp). Kak uzmenurcs ko3ppuumeHT Moty Isun HanpsHKeHUs, €Clii T0OPOTHOCTh KOHTYpa
YMEHBIITUTCS?

3.Kak uzmeHutcs Ko3pPpUIueHT MOy IAIUN HAPSHKEHNUS Ha BBIX0/1€ OJJHOKOHTYPHOTO
pe3oHaHcHOro ycunutens (w0 = wp) mpu UIyHTHUPOBAHUU KOHTypa?

4.Kax u3meHuTcst KO3 QUIIMEHT MOAYISIIAN TOKA B TIOCJIEA0BATEILHOM KOJIeOATEIbHOM
KOHTYype (W0 = wp), eclii 4acToTa MOAYJISILIMKA OAHOTOHAJIbHOTO AM HamnpsKeHUs!, IPUI0KEHHOTO
K KOHTYpY, YBEIUUYUTCS?

5.AM-curnai, rpaduk KOTOPOTO MPHUBEACH HA pPUCYHKE 1, TIOJ1aeTCs HA TMHEHHYTO 1IETb,
AUX KOTOpOil mpuBeiEHA Ha PUCYHKE 2.

Paccunraiite K03 GUIMEHT MOAYIISINH U aMIUIUTYAy HECYLIET0 KoJieOaHHs HallpsHKEHUS
Ha BBIXOJIE 1IEMH, €CJIM YyacToTa Hecyuero koiaebanus 100 k1, a wactoTa MOy IMPYIOLIETO
koseOanus 1 kI'm.

K(F)
s

97 98 9 100 101 102 103

£l
Puc. 1 Puc. 2

Tun koHTpoJILHOr0 Meponpusitus: JlabopatopHnas padora
.Kpartkoe cogep:xanue 3a1aHus:
OTBETUTH HAa BOIPOCHI IO TEME JIA00PATOPHBIX padoOT
1. HenuHeHbIN 371EMEHT UMEET XapaKTEPUCTUKY, KOTOpas alllipOKCUMUPYETCS
KyCOUHO-TTMHEHON (yHKIMEH ¢ HanpsbkeHneM Hadasa xapaktepuctuku 0,2 B u kpyTusHoit
0,5. Ha BX0Jl HEMHEIHOTO AIIEMEHTA MOJIaeTcsi rapMoHudYeckuii curnan: u(t) = 0,2 +
0,6cos(2m10t) (B).
N300pa3ure oclMuiorpaMMy HanpsiKEHHs! Ha BBIXOJIE HEJITMHEMHOI O AJIEMEHTA.
ITocTpoiite cieKTpajbHbIE JUarpaMMBbl BXOJHOTO U BBIXOJHOTO HAIPSKEHUN
(mOCTOSIHHASL COCTABJIAOILAS U TIEPBHIE TPU TAPMOHUKH).

a0 H 1 o

M 1

2.K BbIXOly HEIMHEHHOT0 3JIEMEeHTa MOAKIIOYEH Kose0aTeabHbIi KOHTYp (puc. 1) ¢
pe3oHaHCcHOM yacToToM 2 Kl'i. Ha BX0 HEMMHENHOTO AJIeMEeHTa OJaeTCs FTapMOHUYECKUI
curnait: U(t) = 0,2 + 0,6cos(2m10t) (B). HenuHelHbIH 2IeMEHT UMEET XapaKTEPUCTHKY,
KOTOpast allPOKCUMUPYETCsI KyCOUHO-IMHEHHON QyHKIMEH ¢ HanpspkeHueM Havasa
xapakrepuctuku 0,2 B u kpytuznoii 0,5. Koaddurnment nepenaun KoHTypa Ha pe30HAHCHON
gactore 0,8.

Paccunraiite aMIuTy 1y HanpspKeHUS. HA KOHTYpE.
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u(t) HO 1 ¢ &

Tun KoHTpoJILHOr0 Meponpusitus: Jlaboparopuas padora

Kpartkoe conep:kanue 3aganus:

OTBeTUTH HA BOMPOCHI 10 TeMe JTabOpaTOPHBIX PaboT

1.Kak BbI cebe mpecTaBisieTe MPUMEHSIEMYIO B JaHHOW paboTe METOIUKY
HKCIEPUMEHTAIBHOTO onpeaenaeHus AudpepeHInanbHOTO 3aKOHA pacIpeeIeHHs CITyYaiHbIX
IPOIIECCOB.

2.Kak BbI cebe mpecTaBiseTe MpUMEHIEMYIO B JaHHOW paboTe METOIUKY
IKCIEPUMEHTAIBHOTO ONPEICIICHHSI MHTETPATIHHOTO 3aKOHA PACIIPEICIICHHSI CITyYaliHbIX
IPOLIECCOB.

3.Kak 3KCTepUMEHTAIBHO ONPEACIUTh MAaTEMaTHUECKOE OKUAAHNE CITyYaiHBIX TIPOIIECCOB

4.Kak cBsi3aHbl MEXay COO0H XapakTep peaau3aluii cirydaifHOro nporecca 1 ero
Qg QepeHIraIbHbI 1 MHTETPATBHBIA 3aKOHBI pacTIpeIeTICHUs?

5.Kak no xapakrepy peanu3aiiy 3proJuueckoro HopMajbHOTO CIIy4aifHOro Ipolecca
OIIpEe/IeNIUTh €0 cpeaHee 3HaueHue, 3 PpeKTUBHOE 3HaYeHUE?

6.Kak 00bsicHUTB BUI AU epeHIInanbHbIX U HHTETPAIbHBIX 3aKOHOB PaCIIpeeICHUs
CIIy4alHBIX MPOIIECCOB, PACCMATPUBAEMBIX B JJaHHOU padoTte?

Tun KoHTPoIBLHOT0 MeponpusiTus: JlabopaTopHas padora
KpaTkoe conepkanue 3agaHusi:
OTBETUTH HA BOMPOCHI 10 TEME JIA0OPATOPHBIX PabOT

1.Kak, nosib3ysch CHEKTPATIBHBIM METOAOM, HAUTH CIIEKTP MOITHOCTH BBIXOJHOTO
npoiiecca? ero KoppensiuoHHy0 QyHKIHI0? qucnepcuto? a3 pekTUBHOE 3HaUeHHe? cpeHee
3Ha4YeHHe?

2.Kak npu mpox0oAEHUH CIIy4aiiHOrO IIPOLEcca Yepe3 JIMHENHYIO 1IETb U3MEHSIETCS €r0
CIEKTP MOIIHOCTH ? KoppesiuuoHHas GyHkuusa? aucnepcusi? 3ppexTuBHOe 3HaUeHue? cpeaHee
3HaueHue? XapakTep peanu3anui?

3.B kakux ciaydasx Ipu aHAJIN3€ IPOXOKICHUS CIIy4YalHOIO Mpolecca Yepe3 JTMHEHHYI0
LeNb IIyM Ha BXOJI€ LIENH MOXKHO CUMTATh OesbIM?

4.B KakoM ciyyae IpH MPOXO0KACHUH CIIy4allHOrO MpoLecca 4Yepes JIMHENHYIO 1ENb
IIPOUCXOIUT €r0 HOpMaau3anus?

5.KaxoBbl cienuguueckrie 0COOEHHOCTH CIIy4ailHOTO MPOIlecca Ha BBIXO/1€ Y3KOMOJIOCHOM
pEe30HaHCHOM 1enu?

Tun koHTpoJIBLHOr0 Meponpusitus: Jlaboparopnas padora

.Kpartkoe conep:xanue 3ajaHus:

OTBeTUTH Ha BOMPOCHI 110 TeMe JTabOpaTOPHBIX PaboT

1.meeTcst HOpMaNbHBIN CITydallHBIN MTpoLiece ¢ 3aJaHHON KOPPENIIUOHHON (QyHKIUEH.

[To n3BeCTHOM KOPPEIALMOHHON (PYHKIIMH ONPEAETUTE CIIEKTP MOIIHOCTHU CITy4aifHOrO
npolecca.

2.MMeeTcst HOpMaJIbHBIN CITy4alHBIN NIPOLIECC C 3aJaHHON KOPPEIALIMOHHON
bynknueit. OnpenenuTs TUCTIEPCUIO B BPEMs KOpPeJsIuy cirydaitHoro nponecca. [Toctpoutsb
rpaduk GYyHKIHUN KOPPEISIHMU C YKa3aHUEM XapaKTEPHBIX TOUEK U €IMHUL] U3MEPECHHUSI.

3.MmeeTrcst HOpMabHBIN CIIyYalHBIN NPOLIECC C 3aJITaHHBIM CIIEKTPOM
MOLTHOCTH.ONPeeTUuTh TUCTIEPCHIO U APPEKTHBHYIO IIUPUHY CIIEKTPa CIIy4aifHOTO
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nporuecca. [loctpouts rpaduk criekTpa MOITHOCTH C YKa3aHHUEM XapaKTEPHbIX TOUEK U €IMHHULL
H3MEpEHUs.

4.MImeeTcsi HOpMaJIbHBIN CITyYalHBIN MPOIIECC € 3aJaHHBIM CIIEKTPOM MOIIHOCTH.
[TocTpouTh XapakTEpPHYIO peaanu3aliio TaKOro Mpolecca ¢ yKa3aHUeM XapaKTEePHBIX TOUYEK.

Tun KoHTpoJILHOr0 Meponpusitus: Jlaboparopuas padora

KpaTkoe cogepxanue 3agaHus:

ITpoBecTu uccie0BaHNE CIEKTPAIBHOTO COCTaBa CUTHAJIAa Ha BBIXO/1€ HEJTMHEWHOTO
3JIEeMEHTa U HCCle0BaTh padoTy AUOAHOTO AETEKTOPA.

OTBeTUTH HA BOMPOCHI 110 TeMe JTabOpaTOPHBIX PabOT

KonTpoJibHBIe BONPOCHI/3aaHuA:

1.Kak, nonp3ysch CieKTpajabHbIM METOJOM, HATH CIIEKTP MOLIHOCTU BBIXOJHOT'O
nporecca? ero Koppensiuuonnyio GyHkuuo? aucrnepcuto? a¢pdekTuBHOE 3HaUeHne? cpeHee
3HaueHue?

2.Kak npu mpoxoXAeHUH CIy4aitHOro Mmpolecca yepes JIMHEHHYIO 1IeTb U3MEHSIETCS ero
CHEKTP MOIIHOCTH ? KOoppesinnoHHas GyHkuua? aucnepcusi? 3¢ hekTuBHOE 3HaUeHUE? cpeHee
3Ha4YeHHUE? XapaKTep peau3aiuii?

3.B kakux ciayyasx IpH aHaJIU3€ IPOX0XKACHUS CIIy4alHOTrO IIpoLecca Yepe3 JIMHENHYIO
eMb [TyM Ha BXOJIE IS MOXKHO CUYUTATh O€bIiM?

4.B xakoM cily4ae IIpH NPOXOKIEHUH CIy4aiHOTrO IIPoLecca Yepes3 JIMHENHYIO 1IETb
MPOUCXOIUT €ro HopMaIu3anus?

5.KakoBsl cnenuduueckiue 0COOEHHOCTH CIIy4aifHOrO Mpoliecca Ha BBIXOJE Y3KONOJIOCHOU
pe30HaHCHOU 1enu?

7.3.2 TlpomexyToyHast aTTECTaIUs

IIpumep Oomnsera

1. Curnansl ¢ yriaoBoit monysiueii: UM u @M konebanust, ux mapameTpbl. BektopHas
JlrarpaMma H CIeKTp Py MAJIOM U MTPOU3BOJIBHOM UHJEKCE MoAyJ iauu. [Ipenmymecrea UM u ®M
KoJieOaHuit mo cpaBHeHHIO ¢ AM Koyie0aHUSIMHU.

2. Kak cBs3aHbl Ipyr ¢ IpyroM HMITYJIbCHAs XapaKTePHUCTHKA U CHCTEMHas (DYHKIIUS
g poBoro ¢puabTpa’?

3. Ha Bxoj auomHOro neTekropa nojaercs Hanpsbkerue U =5 (1 + 0,8 cos(10t)) cos(10t), B.

Kpytuzna xapaktepuctuku guoma 20 MA/B, comporuBnenue Harpy3ku 100 kOwm.
Omnpenenute K03((HUIMEHT Mepesadn JeTeKTopa U aMIUTUTY Ty HaNpsDKEHUS 3BYKOBOW YacTOTHI Ha
BBIXOJIE€ JIETEKTOpA.

I. Ilepeyenb KOMNeTEHIUI/MHIUKATOPOB U KOHTPOJIbHBIX BOIIPOCOB NMPOBEPKHU
pe3yJbTaTOB OCBOCHHS JMCIUILIHHBI
1. Komnerenuusi/Unaukatop: MOIIK-1.2 IIpumeHnsieT ecTecCTBeHHOHAYYHbIE 3HAHUS,
(usnyeckne 3aKOHBI M MATEMATHYECCKHE METOABI /ISl PELICHHUS 32124 TEOPETHYECKOr0 1
NPHUKJIATHOTO XapaKTepa

Bomnpocsl, 3aganus

1.CriekTpanbHbIil aHANW3 nepuoauveckux curHanoB. KommuiekcHas ¢opma psaga Dypse.
CnexkTp mNepuoJUYECcKON TIOCIEN0BATENbHOCTH MPSMOYTOJBHBIX HMITYJIbCOB. 3aBHUCHUMOCTh
[IapaMeTpoB CIIEKTpa OT apaMeTPOB CUTHAJIA.

2.CrexTpajabHbli aHAIU3 HENEPUOJUYECKUX CUrHanoB. CrekTpaibHas IJIOTHOCTh. CBS3b
CIEKTpa MEPUOAMYECKOM IOCIEN0BATENBHOCTH CO CHEKTPAIBHON IUIOTHOCTHIO OZHOIO MMITYJIbCA.
CriekTpanbHblE  IJIOTHOCTH  OCHOBHBIX ~ CHTHAJIOB:  IIOCTOSIHHOTO — curTHama,  d-QyHKIuw,
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PSIMOYTOJIBHOTO MMITyJbca. CHeKTpaibHas IIOTHOCTh TAPMOHUYECKOro curHana. CriekTpaiabHas
IJIOTHOCTh MPOU3BOJILHOTO NEPUOJUYECKOTO CUTHAIIA.

3.CBoiicTBa CNEKTPAJIPHOW IUIOTHOCTH: TEOpEMa O 3ama3JbIBaHUU, TEOPEMa O CMEIICHUU
CIEKTpa, CIEeKTpadbHas MJIOTHOCTh MPOU3BOJHONW M MHTETpalia, TeopeMa MoAoOus, CIeKTpalbHas
IUIOTHOCTDh MPOU3BENICHUS U CBEPTKH ABYX (hyHKUMN. CrekTpalibHas IUIOTHOCTh PaIMOUMITYJIbCA.

4.OHeprust UMIYJibca. JHEPreTUYECKUM CIIEKTp, €ro CBOMCTBA.

5.ABTOKOppesIIMoHHas PyHKIMs, ee CBOCTBA. B3anmHO KoppesitnonHas ¢pyHkius. CBs3b
ABTOKOPPEISALIMOHHON (YHKITUU C SHEPTETUICCKUM CIIEKTPOM.

6.AM konebanus, ux mapamerpol. CieKTp, BEKTOpHAs JUarpaMma.

7.UM n ®M konebaHus, UX MapaMeTpbl. BekTopHas auarpamMma U CHEKTP NMPH MAJIOM U
MIPOU3BOJILHOM HHJIEKce MoayJ isinuu. [Ipeumymectsa UM u @M konebanuit mo cpaBHeHUIo ¢ AM
KOJIeOaHUSIMHU.

8.CreKkTpasbHbId METOJ aHAJIU3a MPOXOXKIEHUS CUTHAJIOB Yepe3 JIMHEHHbIE Lenu. AHaINu3
npoxoxaeaus AM konebanmii yepe3 n30upareabHbIe IEeTH. Y CIIOBUSI HEUCKKEHHOM nepenayn AM
KoJie0aHui.

9.AHAIUTUYECKUN CUTHAJ. Y3KOMOJOCHBIM CHUTHaJl. AHAJIUTHYECKOE IIPE/ICTABIICHUE
Y3KOIIOJIOCHOTO CHUTHaNa; (Qu3nyeckass W KOMIUIEKCHAas orubaromias CHrHaiga, €e CBs3b C
AHATUTUYECKUM cUrHAIOM. CIEeKTp KOMIUIEKCHOM orubaroiieil y3KomojI0CHOTO CUTHAIA.

10.MeTo HU3K0YaCTOTHBIX DKBUBAJICHTOB. BEIBO OCHOBHBIX COOTHOIIEHHUMN.

11.AHanu3 NOAKIIOYEHHs] TapMOHUYECKOTO CHUTHajga K KojebaTelnbHOMY KOHTYpY IpHU
Pa3IMYHBIX 3HAYCHHSIX YaCTOTHI CUTHAJIA.

12.Ananu3 Bo3neiictBus BU uMItyieCoB ¢ MpsIMOYToIbHOM orudaromieid Ha OJJHOKOHTYpHBIE
n30UpaTeIbHBIC LIETIH.

13.Ananu3 BozneiictBus BY umnynbcoB ¢ orubaromieil mpou3BOIbHOH (QOpMBI Ha
n30UpaTeIbHBIC LIETIH.

14.Ananu3 Bo3elCTBUs cKayka (a3bl TaApMOHUYECKOTO KOJIeOaHHs Ha PE30HAHCHYIO IIETIb.

15.AHanu3 BO3IEUCTBHUS OOJIBIIOTO TAPMOHUYECKOTO CUTHAJIA HA HEJTMHEWHBIN 2JIEMEHT TIPH
JUHENHO-JIOMAaHOM aNmpOKCUMAllMM BOJbTAMIIEPHOM XapaKTEpUCTUKU. BBIUKMCIIEHHE aMIUIUTY[
rapmoHuk. ®ynknuu bepra.

16.AHanu3 Bo31eHUCTBUS OOIBIIIOrO TAPMOHMYECKOTO CUTHAJIA Ha HETMHEWHBIN 2JIEMEHT MPU
arMmpOKCUMAIINH €T0 XapaKTePUCTUKH CTETICHHBIM PsIoOM. Brrurcienne aMIInTy 1 TapMOHUK.

17.Pe3oHancHbIt  ycunuTenb Oonbmmx konebanmii. Cxema. [lpuHnum neiicTBus.
KonebarenbHas xapakrepucTrka. BinusHue nepeHanpskeHHOTO pexxuma. Y MHOKEHHE YacTOTHI.

18.Bo3aeiicTBre HECKONBKUX OOTBIINX TAPMOHUYECKUX CUTHATIOB HA HEIMHEHHBIH JIEMEHT.
OcHOBHbBIE 3aKOHOMEPHOCTH B 00pa30BaHUU KOMOWHAIIMOHHBIX YaCTOT.

19. AMmutyiHass monyssiius cmemienuem. Cxema. [lpunuun aefictBus. MogynsiuoHHas
XapaKTEePUCTUKA. Y CJIOBHS TOTyYCHHUS HEUCKAKEHHON MOTYJISIINN.

20.KomnekropHblii aerektop. Cxema, MpUHIMI JEHCTBUsA. BBIOOp mapameTpoB HarpysKu.
OcoOeHHOCTH  JCTEKTUPOBAHUSI CJIa0bIX W CHJBHBIX CHUTHAQJIOB. PacdeT JeTeKTOpHOM
XapaKTEPUCTUKH.

21.IIpeobpazoBanue  4vactoThl, npuHUUN  JAeiictBus. CooOpaxeHHss O  BbIOOpE
MPOMEKYTOUYHOH YacTOTHl U 4acTOTHI reTepoauHa. [lapasuTHele kaHambl puemMa. Beibop pexnma
paboTHI U1 YMEHBIIIEHHUS TTAPA3UTHHIX KaHAJIOB MpUEMa.

22.CunxpoHHbIi aetekTop. [IpuHnun aeicTeus.

23.0606mennbiit psang dypre. Teopema B.A.KotenpHukoBa. J[uckperusaius CUTHAIOB C
OTPaHUYEHHBIM CIEKTPOM. CIIEKTPBI TUCKPETHBIX CUTHAJIOB.

24.BoccTaHoBNIeHHE HEMPEPHIBHBIX CUTHAJIOB M3 MUCKPETHBIX. OMMOKN ITUCKPETH3AIUU U
BOCCTAHOBJICHUSI CUTHAJIOB.

25.Z-npeoOpazoBanue, ero cBoicTBa. OOpaTHOe z-TipeoOpazoBaHme. Z-TpeoOpa3oBaHKE
JIUCKPETHOM CBEPTKHU.

26.Tuckpernoe npeodbpazoBanue Dypbe, ero cpoiicta. 1D nukimmueckoir CBEpTKH.
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27.06mee nousatue o nudposoit o6padotke curHanos (L{OC). JluckpeTHsie U MudpoBbIC
CUTHAJIbI, JUCKpeTHhle M 1udpoBble ycTpoiicTBa. OO600meHHas crpykrypHas cxema LOC.
[Ipeumymecta n Henoctatku [HOC.

28.YHuBepcalIbHbI aNropuT™M JUHEHHBIX HHU(poBbIX ¢uibTpoB (D). WmnynscHas
xapakrepuctuka [d. Ilepematounas (cucremnas) ¢ynkuus [ID. YacTorHas XapakTepucTuka
nuHeHoro LD, cpaBHEHNE ¢ YaCTOTHOW XapaKTEPUCTHKOM aHAIOTOBOTO (DHIIBTPA.

29.PexypcuBHbie 1 HepekypcuBHble 11D, nx cpaBuenue. LudpoBoii ¢duasTp 1-ro mopsiaka,
a"anornudbeii RC-enu.

30.@opwmsbl peanuzanuu LP: npsimast 1 KAHOHWYECKAs!; OCIEN0BaTENbHAS U NapaJljIesIbHAs.

Marepuansl Juisi IPOBEPKH OCTATOUHBIX 3HAHUUN

1.Yemy paBHa yacTOTa MEPBOM TapPMOHUKH NEPUOJAMYECKOTO CUTHAJNA, U300paKEHHOrO Ha

pucyHke?
I TR AR e

u(f). B
=
410 h 2 8 5 10 11 12 13 14 15 16 17 18 19

OTBETHI:

VYkaxute npaBuiibHOE 3HaUeHHE B [KI 1]

Bepnsiit orBet: 200 kI'11

2 quy paBHA MIOCTOSIHHASI COCTABJISFOIIAST CUTHAJIA, H300PaKEHHOTO HAa PUCYHKE?

L.

L PR 5 o 1o 11 12 13 14 15 16 17 18 19

OTBeTHI:

VYkaxuTte npaBuiibHOE 3HaUeHue B [B]

Bepnwsiii otet: 0,2 B

3.Mopaynupytomias yactora UYM-curnana pasna 2 k[, ungaexc moxymsiiuun m = 10. Yemy
paBHa J€BUALINS YaCTOTHI?

OTBeTHI:

VYka3zaTp ynci0BOE 3HaUeHUE B Kl 11

Bepusiit otBeT: 20 k11

4 .MoryT 11 BO3HHMKATh HOBBIE CIIEKTPAJIbHBIE COCTABISAIOIINE MPU MPOXOKIECHUU CUTHaja
yepes3 JIMHEHHYI0 Lemnb?

OTBeTHI:

Ha/Her

Bepnwsiit orBeT: Het

5.AM-curnan ¢ kodpdumuenrom monynsiuu 100% momaeTcss Ha BXOA OJHOKOHTYPHOTO
pe3oHaHcHoOro ycwiurens. llIlupuHa cnekrpa curaaina B TOUHOCTH COBMA/IAET € IIMPUHON YaCTOTHOMN
XapaKTepUCTHKHU ycuiurens Ha ypoBHe 0,707. UeMy paBeH kK03(pPUIMEHT MOy CUTHAIA Ha
BBIXOJI€ yCHIIUTENSA?

OTBeTHI:

VYka3aTh YMCIOBOE 3HAUE€HHE C TOYHOCTHIO J0 TPEX 3HavaIux uudp

Bepnsiii otset: 0,707

6.Ha HenuHeHHBI 5IeMEHT ¢ BONbTAMIEPHOH XapakTepucTukoil i = ad + aju +
asu  TOJAIOTCA JBA FApMOHUYECKUX CHTHANA C 9acToTaMu ®1 1 2. MOoXKeT 11 NOABUThCS B TOKE
COCTAaBJISIONIAsA C YaCTOTOU 2 1+w2?

OTBeTHI:

na/Her

BepHblit oTBeT: HET
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7.CynepreTepoAMHHBIN MPUEMHHK IpEeJAHa3HaueH IS MpHeMa CUTHaja PaJuOCTaHIIMU C
gactoToi 620 kI'lt. IIpomexxyTounas yacrora paBHa 465 kI'1. OnpenenuTe 4acTOTy reTEpOAHHA.

OTBeTHI:

VYka3zatb ynucioBoe 3HaueHue B [KI 1]

Bepnsiii otBeT: 155

8.BpIOpaTh MHTEPBA TUCKPETU3ALUH MTPSIMOYTOJIBHOTO UMITYJIbCA JUTUTEIBHOCTHIO 40 MC.

B xadecTBe HaMBBICIIEH YAaCTOTHI CIICKTpa fB MPUHATH TaKOe 3HAYCHUE, KOT/[a CIICKTpabHas
IUIOTHOCTh UMITYJIbca O0paIaeTcsi B HyJIb B YETBEPTHIN pas.

OTtBeTHI:

VYka3arb 4uCI0BOE 3HAUEHUE B [MC]

Bepwbsiii otBeT: 5

2. Komnerenuuss/Ungukarop: NOIIK-2.1 Brioupaer cnocodbl U cpeIcTBa M3MepeHn i
U NIPOBOAMT IKCIIEPUMEHTAJIbHbIE HCCIE0BAHNUS
Bonpocel, 3ananus

1.Yto Takoe koinebaTenbHas xapakTepucTuka? M300pa3ute xapakTepHbI BHJ ceMeiicTBa
Kosie0aTeNbHbIX XapakTepucTuk. Kak mo kosneOaTeslbHBIM XapaKTepUCTHKaM BbIOpaTh pPEXKUM
paloThI yCUIIUTENS JUIsl HEUCKaXKEHHOTo ycusieHuss AM curnana?

2.Uro Takoe kosneOaTenbHas xapakrtepuctuka? Jlns uvero ona BBoautca? M3o0pasute
XapaKTepHBINA BUJ ceMeicTBa KOJeOaTeIbHBIX XapaKTEPUCTHUK.

Martepuaisl A1 IPOBEPKU OCTATOYHBIX 3HAHUI

1.Ha BXO& pe30HaHCHOIO yCWJINTENsSI MOJAETCSl IOCIEN0BAaTENBHOCTh BBICOKOYACTOTHBIX
UMIYJBCOB C MpsAMOYrojibHOW oruOaromeii. Yactora 3amoiaHEHHs HMIIYJIbCOB COBMAJIaeT C
PE30HAHCHOM YacTOTON yCHIIUTEN. YBEJINYATCsA UM YMEHbILIATCA MCKaKeHHUs! (JOpMBbI CUTHAJIA Ha
BBIX0/I€ YCUJIUTEISI, €CIIH YBEIUUUTh JOOPOTHOCTh KOHTYpa YCUIIUTENS?

OtBeTsI:

yBEJIMYATCS/yMEHbILATCS

BepHnblit otBeT: yBenuuarcs

2.Ha HenuHeHHBI dIeMEHT ¢  BOJBTAMIIEPHON  XapaKTepHcTHKOH i = af + aju +
a3u mojaeTcs rapMOHMYECKHI CHTHAJ ¢ yacToToi 2 KI'1. Kakue 9acToThl OyI€T CO/IepKaTh CIIEKTP
TOKa, MIPOTEKAIOIIEr0 Yepe3 HEeTMHEHHBIN dJIEMEHT?

OTBeTHI:

[TepeuucnuTh 4acTOTHI Bcex cocTaBisitomux (B KI'x)

Bepnsiit otserT: 0, 2, 4.

3. Komnerennusi/Uuaukarop: UOIIK-2.2 O0padaTbiBaeT U npeacrapJisieT
MOJIyYeHHbIe IKCIIEPUMEHTAJIbHbIE JaHHbIE /ISl TOJy4YeHUs 000CHOBAHHBIX

BbIBO/IOB

Bonpocsl, 3aganus

1.Juonneii  gerextop. Cxema, NpuUHIOMN JACHCTBUA. BBIOOp mapaMeTpoB Harpys3KH.
Koadounment nepemnauun. BxomHoe compoTuBieHue. AHaIN3 HUCKaXEHHH, BO3HUKAIOMIUX TMpPU
HETpaBUWILHOM BbIOOpE pekrMa paboTHI.

2.Ilpu kakux YyCIOBUSIX OOECHeunMBaeTcsi HEUCKaxeHHoe ycuieHue AM curhHaios B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTENAX?

[Tokaxkute BBIOOP YCIOBUN HEHCKAKEHHOTO YCWiIeHHS AM CHTHalIOB C TOMOIIBIO
KOJICOATETBHOM XapaKTePUCTHKH.

3.M300pa3utre cxemy JUOMHOTO JAeTekTopa. KauecTBeHHO HapuUCyWTe CIHEKTpalbHbIe
JarpaMMbl BXOJIHOTO HANpsDKEHUS, TOKAa JIM0/a U BBIXOJHOIO HAIPsDKEHUS MPU MOoJadye Ha BXOJ
OIHOTOHaNbHOrO AM-cursana.

N3 xakux cooOpakeHUH BHIOMPAIOTCS MMapaMeTpbl HArpy3KH JeTeKTopa?
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4.Y10 Takoe mepeHanpsKeHHBIN pekUM B pe3oHaHCHOM ycunutene? [Ipu kakux ycloBHSX
OH BO3HHKaeT?

5.Kak u3MeHHUTCs CHEKTp MEPUOAMUYECKOrO CUTHAJIA, €CIM MEepUoJl IOBTOPEHUS UMITYIbCOB
YBEJIMUYUTCS BABOE (AJIUTENBHOCTh U AMIUIMTYAA UMITYJIbCOB HE U3MEHSIOTCS)?

6.Kak M3MEHUTCS CHEKTp MPSIMOYTOJIbHOIO MUMITYJIbCa C BBICOKOYACTOTHBIM 3allOJIHEHUEM,
€CJIM YacTOTY 3all0JHEHUS YBEIUUUTh BABOE?

7.Kak M3MEHUTCS CHEKTP MPSIMOYTOJIbHOIO UMILYJIbCa C BHICOKOYACTOTHBIM 3allOJIHEHHEM,
€CJIM JUIUTEIbHOCTh UMITYJIbCa YBEJIUUUTh BIBOE?

8.Kak U3MEeHUTCS CIIeKTp NePUOIMUECKOr0 CUTHANA, €CIIN JUINTEbHOCTh KaXKJJ0r0 UMITyJIbCa
YMEHBIIUTCS BBOE (IIEPUOJ TIOBTOPEHUS U aMILIUTY 1A HE MEHSAIOTCS)?

Marepuansl A1 IPOBEPKU OCTATOUHBIX 3HAHUN

1.CrexTp aMIUIMTYAHO-MOyJIMPOBAHHOIO CUTHAJIA IIPE/ICTABIEH Ha PUCYHKE.

108

2B 2B

T | T o

49 50 51

Onpenenure:

a) 4acToTy HecyIero konebanus (B kI '1r)

0) yacToTy MoayJupyroIiero konedanus (B kI 1)

B) KOO(PPUIIMEHT MOAYIISIHH

I') MAaKCUMaJIbHOE 3HAUYEHUE aMIUTUTY/ bl curHaina (B B)

1) MUHUMaJIbHOE 3HaYeHHe aMILTUTY/bI CUTHama (B B)

OTBETHI:

JIist Kask10# MO3UITMU BOTIPOCA HY)KHO YKa3aTh YMCIOBOE 3HAUCHHUE OTBETA.
Bepngriii otBet: a) 50 0) 1 8) 0,4 1) 14 ) 6

IIpumep Ousera

1. KoppensuuonHnas ¢yHkuusg ciayyailHoro mnpouecca. B3auMHas KoppensiuoHHas
¢byHkuusa. CBOHCTBa KOPPEISILIMOHHON (YHKIMU CTAllMOHAPHOTO CIy4yaiHOoro mpouecca. MiHTepBan
KOPPEALHH.

2. Kak BBI ce0Oe mpe/cTaBIsieTe METOANKY IKCIEPUMEHTAIBHOTO ONPEISTICHUS (PYHKITHH
pacrnpeesneHus Sproguueckoro ciry4yaiHoro npouecca?

3. HopManbHblli ClIy4allHBIM MpoIEecC C HYJIEBBIM CPEIHUM 3HAUYCHHEM M JHUCHEpCUEH
4 B mojiaeTcsl Ha AJEKTPUUYECKYIO LIElb, COCTOSIIYIO M3 MOCIEN0BaTeIbHO COEIUHEHHBIX AHOJAa U
pesuctopa. CompoTHuBIICHHE AWOJAa B TpsAMoM HampaBieHun paBHo 100 Om, B oOpaTHOM
HarpaBieHuu — OeckoHeuHocTu. CompotuBieHue pesucrtopa paBHo 300 Om. HaliTu mioTHOCTH
BEPOATHOCTH HaIPsHKEHUS Ha PE3UCTOPE.

[TocTpouTh MJIOTHOCTH BEPOSITHOCTH HAMPSKEHUM HA BXOJIE 1IETH U Ha PE3UCTOPE.

1. Komnerenuuss/Muaukatop: MOIIK-1.3 IIpuMeHsieT ecTeCTBEHHOHAYYHbIE 3HAHMS,
(usnyeckne 3aK0HBI U MATEMATHYECKHE METOAbI IJIl PelIeHHUs 32/1a4 TeOPeTHYECKOro 1
NPUKJIATHOTO XapaKTepa
Bonpocsl, 3aganus
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1.Cnyuvaitnele mpouecchl. MHOromMepHasi IJIOTHOCTh BEPOSITHOCTH CIIyYailHOTO Mpolecca.
CrannoHapHOCTH CiIy4ailHOro mporecca. MaremaTHueckoe OKUAaHue U AUCTIEPCHSL.

2.KoppensimonHas GyHKIHMS CIydyaliHOTO Tporiecca U e€ cBoicTBa. IHTepBanm KOppesIuH.
B3aumnas xoppensunoHHast QyHKIHS.

3.CnekTpanpHasi  IUIOTHOCTh ~ MOIIMHOCTH  (9HepreTmdeckuid  cmektp).  CBoiicTBa
JHEPreTUYecKoro crnekrpa. Teopema Bunepa-XuH4yuHa.

4.OCHOBHBIE UCTOYHUKH LIYMOB B PAJUOTEXHUYECKHX YCTPOMCTBAX U UX XAPAKTEPUCTUKHU.
TemutoBoii mym. J{po6oBoii mrym. O01mas XxapakTepuCcTHKa KICTOYHUKOB IITyMa B TPAH3UCTOPAX.

5.AHanu3 BO3JIEUCTBUS CIIy4alHBIX IPOIECCOB Ha JIMHEHHbIe lenu. CHeKTpajabHbId U
KOPPEJSILIMOHHBIM METO/IbI aHAIN3A.

6.Bo3zeiictBue Oenoro myma Ha juHEHHYyro nenb. lllymoBas monoca JMHEWHOW IIETIH.
CrarucTrueckue XapakKTepUCTUKH IIIyMa Ha BBIXO/I€ JIMHEHHOM LIETIH.

7.AHanmu3 BO3ACUCTBUS Oeoro ImymMa W KoppenupoBaHHOro mmyma Ha RC  1erms.
Cob6ctennsiit mym RC-nienm.

8.AHamu3 BO3JEWCTBHS CIyYalHBIX IIPOIIECCOB Ha JIMHEWHBIE H30MpATENbHbBIC IICTIH.
XapaxTep KOppeIsSIMOHHON (PYHKIIMH [ITyMa Ha BBIXO0JI€ U30UPATEIHHON ST .

9.AHanu3 BO3JEHCTBUS 0€JI0T0 IIyMa Ha PE30HAHCHBIM YCHUITUTENb. DHEPTeTUYECKHUM CIIEKTP
U KOppeNArOHHas QYHKIHS IIIyMa Ha BBIXO/I€ OJIHOKOHTYPHOT'O PE30HAHCHOTO YCHUIIUTEIIS.

10.Y3kononocHble ciydaiiuble mpoueccel. [lonsitue o6 orubarouieit, ¢asze, cuHpazHoil u
KBaJIpaTypHOU KOMIIOHEHTaX. BBIBO BBIpa)KE€HUS TSI IVIOTHOCTH BEPOSTHOCTH Orudaroieii u gassul.

11.Y3kononocusle ciydaiiuble mpoueccel. [lonstue o6 orubarouieit, ¢asze, cuHpazHoil U
KBaJIpaTypHOU KoMroHeHTax. Koppensiuonnas QyHKIus orudaromieil y3KomoJI0CHOTO CIIy4aifHOTO
nporecca.

12.CtaTucTHYECKHE XapaKTEPUCTUKU OTrHOaromell CyMMbl TapMOHHYECKOTO CHTHaia |
Y3KOIOJIOCHOT'O HOPMaJIbHOIO HIyMa.

13.Bo3aeiicTBuE HOPMAIBHOTO Y3KOMOJOCHOTO CIYy4alHOrO Mpollecca Ha KBaJApaTUUYHBIN
JIETEKTOP OTHOAaroIIeH.

14.PacdeTr TUIOTHOCTH BEPOSTHOCTU MPHU HEIMHEWHBIX OE3BIHEPIIMOHHBIX MPEe0Opa3OBaHUIX
CIIy4alHBIX IPOIIECCOB.

15.0nTumaneHas nuHelHas (uiobTpanus. YacToTHas W WMITYJIbCHAs XapaKTePUCTHKHU
corinacoBaHHoro ¢uibrpa. CurHai Ha BbIXOJe coriacoBaHHoro ¢wuibrpa. Ilonsartue o
KBa3UONTUMAIBHBIX (PUIBTPaX.

16.0ntnmaneHas JUHENHAs bunbTpanus. OunbTp, MHUHHUMU3UPY LI
CpeIHEKBaIPATHUECKYIO OIMIMOKY CUTHAIA.

17.Ha nocnemoBarenbuyio RC-1ienb momaeTcst HOpMallbHBINA CitydaiiHbiii mporecc X(t) ¢
HYJICBBIM CPEIHUM 3HauCHHEM. 3HA4CHUs SHepreTHdeckoro criekrpa npouecca X(t) papust 10 B-c
Ha yactoTtax Hwke 500 k['y u vymto Ha yactorax Boime 500 k1. [Tapamerpsor nenu: R = 1 kOMm, C =
500 n®. Haiitu auiciepcuio U MIIOTHOCTh BEPOSITHOCTU HANPSKEHUS] HA KOHJEHCATOPE.

18.Ha mnocnemoBarenbuyro RC-1enp mogaercss HOpMajbHBIN ciaydaiineiii mpomecc X(t) ¢
KoppensiuonHon pyHkimei R(t) = 2exp(—10|t|) B.Ilapamerps! nenmu: R = 10 kOm, C =100 HD.
Halitn nucniepcuio M KOpPpENANMOHHYIO (QYHKIMIO HampsbkeHuss Ha KonjaeHcatope. Iloctpouts
rpaduKu KOPPETAIUOHHBIX (PYHKIMIA U IPUMEPHBINA BUJ] OCITUJLIOTPAMM Ha BXOJIE€ ¥ BBIXO/IE TICTIH C
YKa3aHUEM XapaKTEPHBIX TOYEK.

19.Ha Bxom cxeMbl, H300paXE€HHOW Ha pHUCYHKE, IMOJAETCS CIy4alHbIA TMpoliecc,
PaBHOBEpOATHO pacmpeneneHHbli Ha otpe3ke [—1;3]. ConporuBieHue auoga B TPSIMOM
HANpaBICHWU pPAaBHO HYyJIIO, B OOpaTHOM HamlpaBleHHMH — OCECKOHEYHO Benuko. Haiitn
MaTeMaTH4eCKOe OXHMIAHWE W TUIOTHOCTh BEpOSITHOCTH PY(Y) HANpsDKCHHS Ha BBIXOAE CXEMBI.
[MocTpouTsh rpaduk 3aBucumoctu Py(y).
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x(1) (1)

20.Ha BX0A OJHOKOHTYPHOTO pPE30HAHCHOTO YCHJMTENS IMojaeTca Oedblii mym ¢
sHepreTHueckuM crektpoM FQ = 10 B.c. IlapameTpsl ycuiuTens: pesoHaHcHas yactota 1 MIH,
mrymoBas nosioca nenu 20 kI'n, ko3 duuuent ycunenus Ha pe3oHaHcHoM yactore — 20. Onpenenutsb
3 PEeKTUBHOE HANPSIKEHUE, DHEPTeTHUECKUI CHEKTP W KOPPEISLIUOHHYIO (YHKIHMIO IIyMa Ha
BBIXOJI€ YCHJIUTEIIS.

21.Ha BXOA OJHOKOHTYPHOTO pPE30HAHCHOTO YCHJHMTENS TMojaeTcsa Oenblii mym ¢
sHepreTudeckuM crnekrpom F = 10 B.c. IlapameTps! ycuurens: pesoHaHcHas yactota 1 M,
mymoBas monoca 20 k[, koddduiment ycunenus Ha pe3oHaHcHod dactote — 20. C BbeIxoaa
YCHJIMTEIIS IIYM NOCTYIAeT Ha JIMHEHHBIN JIETEKTOp orubaromiei ¢ koddduimeHTom nepeaadn K =
1. Onpenenuth IUIOTHOCTb BEPOSTHOCTH U KOPPENIALMOHHYIO (DYHKIUIO IIyMa Ha BBIXOJE
JETEKTOpA.

22 HaiiTu ¥  TIOCTPOUTH  KOPPEIALNHMOHHYIO  (DYHKIMIO  CIydyalHOTO  IIpoliecca
X(t) = 4 cos(10 t +), eciiu U3BECTHO, YTO (Y — CIIydaiiHasi BEJIMYMHA, PACIIPEIC/ICHHAsT PABHOMEPHO
Ha UHTEepBasie [—T; Tt]. UeMy paBHO MaTEeMaTHYECKOE OXHUIAHUE U AUCIEPCHUS 3TOTO CIy4aiHOTrO
nporiecca?

23.Ha Bxox wunTterpupytouieii RC — menu momaercss cymMma TapMOHHYECKOTO CHUTHAla
2c0s(10t) u Genoro myma X(t) co cmexTpanabHOM mmotHOcTh0 FQ = 10 B.c. Onpenenuts
napameTpsl RC — 1enu, npu KOTOPhIX OTHOLIEHHE aMIUIMTYJIbl CUTHAJAa K CPEAHEKBAPATUYHOMY
3HAUEHUIO IlIyMa Ha BBIXO/I€ IIENH IPUHUMAET MaKCUMaJIbHOE 3HaueHue qmax. Haiitu 3To 3HaueHue.

24 Uctounukom mryma siBiisietcst pe3uctop R = 10 kOwm, 3ammyHTHpOBaHHBIN KOHJACHCATOPOM
C=1u® npu KomHaTHOW Temmeparype. Omnpeaenutb >SPPEKTUBHOE  HAIMpPsDKEHHE,
KOPPEISALHOHHYIO (DYHKIMIO U TNIOTHOCTh BEPOSITHOCTH LITyMa Ha KOHJIEHCATOpe.

25.0npenenuTh MaTeMaTHYECKOE OXUJAAHME W KOPPEIAIHUOHHYIO (DyHKIHIO ormbaromieit
Y3KOMOJIOCHOTO CIIy4alfHOro Mpollecca Ha BbIXOJE OJHOKOHTYPHOTO PE30HAHCHOIO YCHUIIMTENS C
napamerpamu: fp = 2 MI'n, Q =100, Kp=40. Ha BxXox ycunurens moctymaer OeNblidi IIyM CO
CHeKTpajbHOI mioTHocThi0 FY = 10 B.c.

26.KakoBbl cneniuduyeckrie 0COOEHHOCTH KOPPENISALIMOHHON (PYHKIINH CITydaifHOTO Ipolecca
Ha BBIXO0/IE Y3KOIIOJIOCHOU pe3oHaHCHOU menu? Hapucyiite rpaduk 3Toi KOppETSIIIMOHHON (QYHKITHH.
Kak m3menutcs rpaduk, eciau pe3oHaHCHAs 4acToTa LeNM yBEIUYUTCS B 2 pasa (Kod(p(UIMEeHT
nepeayl Ha PE30HaHCHOM YacTOTE U 10JI0Ca MPOIYCKAHUS HE MEHSIOTCS)?

Marepuansl A1 IPOBEPKU OCTATOUHBIX 3HAHUN

1.Ciry4aiiHblii mporiecc ¢ paBHOMEPHBIM 3aKOHOM paclipeiielieHus Ha uHTepBane [—4; 4]
HoJaeTcs Ha OJHOCTOPOHHHUH OrpaHMYMTENb, CXeMa KOTOPOro M300pakeHa Ha PUCYHKE.
ConpoTuBieHue AMOAa B NPSIMOM HANpaBICHUM CJEAYyEeT CUMTATh PAaBHBIM HYJIO, B 0OpaTHOM
HarpaBJIeHUU — OECKOHEYHOCTH.

Onpenenutb MaTeMaTHYECKOE OKUaHHUE CIy4YailHOro MpoLecca Ha BBIXOJIE OIPaHUYMTETIS.
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OtBeTsl:

PesynbTar npencraButs B [B].

Bepubiii oTBeT: 1

2.Ha nocnenoBarenbHyto RL-11enb nogaeTcst CTallMOHAPHBIHN IIyM CO CPEAHUM 3HAYeHHEM 1
B. Onpenenute cpenHee 3HaueHUE HAIIPSHKEHUS HA CONPOTHUBIICHUU.

OTBeTHI:

Pesynbrar npencrasute B [B].

Bepnwiii otBeT: 1

3.Onpenenuts 3¢ dexTrBHOE HaNpspkeHUEe coOcTBeHHOro myma RC-nenu npu KOMHaTHOM
temneparype. IcTOUHHKOM Iyma sIBJISIETCsl TEIUIOBOM 1mryMm pesuctopa. Ilapamerps! nenu: R = 1
kOmMm, C =100 nd.

OTBeThI:

Pesynprat npencraButh B [MKB] 1 OKpyIiuTh 10 1I€TI0r0 3Ha4€HUS

Bepnsiii otBet: 20 MmxB

4.Ha mnocnenoBarenbHyto RC-mens mogaercss cTanmMoOHApHBINM Imym ¢ aucnepcuei 4 B u
PaBHOMEPHBIM CIIEKTPOM MOIIHOCTH B nosioce 4acTtoT oT 0 1o 5 MI'n. [Tapamerpst nenu: R =10 kOwm,
C =10 5®. Onpenenure AUCIEPCUIO IIIyMa Ha KOHJEHCATOPE.

OTBeTHI:

Pesynbrar npencraButs B [B]

Bepnwsiit otet: 0,02

S.benbli mymM MPOXOAMT 4Yepe3 PE30HAHCHBIM YCUIIUTEIh C OJMHOUYHBIM KOJeOaTeIbHBIM
KOHTYpOM B Harpy3ke. Kak uaMeHurcs aucnepcus ymMa Ha BbIXOJIE YCUIIUTENS, €CIIU 100POTHOCTh
K0JIe0aTEIFHOTO KOHTYpa YMEHBIIHUTCS B 2 pa3za? BBenuTe COOTBETCTBYIONIYIO Uy .

1 — He u3MeHuTCs

2 — yMEHBIINTCS B 2 pa3a

3 — yBenmuutes B 2 pasa

OtBeTsI:

VYka3zatb nudpy ¢ nNpaBWIHLHBIM BAPUAHTOM

BepHbiii oTBeT: 3

6.Ha Bxon unterpupytonieir RC-errn (OHY) momaercs cymma rapMOHHUYECKOTO CHTHAJIA C
gactoToi 100 k"1, ammuutymoii 2 B u 6enoro myma x(t). Onpenenure gactoty cpesa puibtpa, npu
KOTOPOM OTHOILIEHHUE (| aMILJIUTY/ bl CUTHAJIA K CPEHEKBAPaTHIECKOMY 3HAUEHHIO IIIyMa Ha BBIXOJI€
LIENU IPUHUMAET MAKCUMAJILHOE 3HAUYEHHUE.

OTBeTHI:

3anumurte oTBeT B [KI11].

BepHnsiit oteet: 100

7.0nexkTpuueckasl LEenb COACPKUT TPU HMCTOYHMKA HOPMAJIbHOIO IIyMa, BKJIIOUEHHBIE
nocJyenoBareabHo. DP(HEeKTUBHOE HAMPSHKEHUE TIEPBOTO UCTOYHUKA ITymMa paBHO 6 B, BTOporo — 2
B, tpetbero — 3 B. Onpenenute 3¢ heKTUBHOE HAMPSHKEHHE CYMMapHOTo IIyMa, AEHCTBYIOLIETO B
LEIH.

OTtBeThI:

PesynbTat npencrasuts B [B].
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Bepnsiii oteT: 7

2. Komnerenuust/Muaukarop: MOIIK-2.1 BoiOupaeT cnnocodbl U cpecTBa U3MepeHuii
U MPOBOJMT IKCNIEPUMEHTAJIbHbIE HCCJIeOBAHUS

Bonpocel, 3ananus

1.DOprogudeckoe CBOMCTBO CIy4YaWHBIX MPOIECCOB. METOAbl AKCIEPUMEHTAIBHOTO
OIIPEEICHUS CTATUCTUYECKUX XAPAKTEPUCTUK 3PrOJUYECKUX IIPOLIECCOB.

2.0nummTe METOAMKY 3KCIEPUMEHTAJIbHOIO OINpeeNieHUsl IUIOTHOCTU BEPOSITHOCTH
AProJUYeCcKOro ciy4yaiHoro mnpouecca’?

3.0nummre METOOUKY SKCIEPUMEHTAJIBLHOTO OINpEeNICHUsl KOPPEISILUOHHON (QYHKINH
AProJNYeCcKOro ciaydanHoro npouecca’?

Marepuainsl U1l IPOBEPKH OCTATOYHBIX 3HAHUI

l.Craunonapublii  ciyyaiiHelid  mpomecc  U(t) mpexactaBnser co0oW  MEPUOJHMYECKYIO
MOCJIEI0BATENBHOCTh MPSAMOYTOJIbHBIX MMIIYJIbCOB CO CKBa)XHOCTBHIO 2 (MeaHIp) co CiaydailHOM
paBHOBEpOATHOH (a3oil. Peanusanus ciydaifHOro npouecca npuBeieHa Ha PUCYHKeE.

Onpenenure:
1. 1) MmaTemMaTHUECKOE OXKHUIAHNE
2. 2) 1ucrepcuto
3. 3) BEpOSATHOCTH TOT'O, YTO CIyYalHBIN MPOIIECC MPEBHIIAcT 3HaueHue 2 B.
u(r), B
3 I
72
f
T
-1

OTBeTHI:

JIn Kask10M MO3ULIMU BOIIPOCA HY>KHO YKa3aTh YNCIOBOE 3HAYECHHUE OTBETA.

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

2.Ha Bxon RC-uenu nopmaercs mryM, 3HEpreTHYECKUH CHEKTp kotoporo paseH 10 B-c B
nosioce yactoT ot 0 1o 10 kI’ m Hyro 3a mpenenamu 3To# mmostockl yactoT. [lapamerps! nenu: R =
10 kOm, C = 100 n®. M0XHO JT1 BXOJHOW IIyM CUUTATh OebIM?

OTBeTHI:

a/Her

BepHblii oTBET: HET

3. Komnerenuuss/Muaukarop: MOIIK-2.2 O0padaTsiBaeT U npeacTaBJisieT
NOJIy4eHHbIe IKCIIePUMeHTAJIbHbIE IaHHbIe /151 0J1y4eHHs1 000CHOBAHHBIX BbIBO10B

Bomnpocsl, 3ananus

1.KakoBa cBsI3pb MeXaAy KOPPENSIIMOHHONW (yHKIMEH, JHEPreTUYeCKUM CHEKTPOM U
Jucriepcueit ciydaitnoro npouecca? Kakoit pusnueckuii cMbICT IMEET TUCTIEpCHs?

2.Kak u3mMeHuTcs Tucnepcus ryma Ha BbIX0J/1€ OJHOKOHTYPHOTO PE30HAHCHOTO YCHUIIUTETS,
€CJIM YBEIMYUTH JIOOPOTHOCTH KOHTYPA YCHIIUTEISI PU HeM3MeHHOM Kod(duninente ycunenus? Ha
BXO/I YCUJTUTEIS TOIaeTCs OETBINA Ty M.

3.B kakom ciydae mpu MPOXOXKACHHH CIIy4alHOTO IIpollecca 4Yepe3 JIMHEHHYIO Ielb
MPOUCXOINUT ero HopMaiu3ausa? Yem 370 MOKHO OOBSCHUTH?

Marepuansl 17151 IPOBEPKU OCTATOUYHBIX 3HAHUI

1.[lns yMeHbIIEHUS YPOBHS IIIyMa HCToNb3yeTcs uaTerpupytomias RC-miens. Kak uzmeHutcs
JEICTBYIOIlEE 3HAUYECHHE IIyMa Ha BBIXOJE, €CIM ULIyMOBas Iosioca yBenuuutcs B 4 paza?
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[Ipenmonaraercs, 4ToO BXOJHBIM CHUTHAJIOM sBisSeTCs Oemnblii mIyM. BBeauTe COOTBETCTBYIOIIYIO
uudpy.

1 — He u3MeHuTCs

2 — yMeHbIINTCS B 4 pa3a

3 — yBenuuuTcs B 4 paza

4 — yMeHbLIUTCS B 2 pa3a

5 — yBenuuuTCA B 2 pasa

OTBeTHI:

VYkazarb uudpy ¢ npaBUIbHBIM BapUaHTOM

Bepuslii oTBeT: 5



