MUHHUCTEPCTBO OBPA30BAHUSI U HAYKH
POCCUMCKO ®EJNEPALIUUA
(DeIlepaJIbHOC FocyIlapCTBeHHOC 6}O,£l)KeTH06 o6pa3013aTem,Hoe YUPECIKACHUE
BBICLLIEr0 0Opa3oBaHMUs
«BOpOHE!)KCKI/Iﬁ Focy}lapCTBeHHBIﬁ TEXHUYECKUM yHI/IBepCI/ITeT»

)
i YTBEP 1O
Jekan dakynbpTeTa B.A. He6onbcun

/ /
«30» aBrycra 2017 r.

PABOYAS ITPOT'PAMMA
AMCUHIIHHBI (MOaY.JIs1)
«CTaTI/ICTI/I‘ICCKaH PAAUOTEXHUKA»

Cneunanpnoctb 11.05.01 PanuosieKTpOHHbIE CHCTEMBI H KOMILIEKCHI
Cneunanunsanus PagnosnekTpoHHble cHCTeMbI epenadyn uHbopMaImu
Kpanupukauus BeinyckHuka Uuxenep

HopmaTuBHbIii nepuoa o0yuenus 5.5 ner

®opma obyuenuss Ounas

I'ox navana noarorosku 2017 r.

ABTOp MporpaMMebl W /Tokapes A.B./

/ /
3aBenyrommuii Kadeapoi <754/Qu>—€u/ﬂ

PyxoBonurens OITOIT %{ /banamos FO.C./

Boponex 2017



1.  TEJH ¥ 3AJJAYM JUCTUTITAHBI

1.1 Heab AMCHUIIHHBI

®dopMupoBaHHUE y CTYAEHTOB 0a30BOr0 00beMa 3HAHUI, TO3BOJISIOLIETO MO~
XOIUTh K PEIICHUI0 MH)XEHEPHBIX PaJUOTEXHHUYECKUX 3a7ad CO CTaTHUCTUYECKUX
MO3UIIUMH.

1.2 3agaum ocBOEHHA JUCHHUILINHBI

N3yueHne MaTeMaTU4eCcKoro amnmapara, IpUMEeHsIeMOro Py BEPOSTHOCTHOM
ONHCAHWU SBJICHUU U TTPOIIECCOB.

OcBoeHne 0a30BbIX METOAOB CTATUCTUYECKOTO aHAJIN3a U CUHTE3a PAJNOTEX -
HUYECKUX YCTPOWCTB U CHCTEM.

[TonyyeHue HaBblKa HCMOJb30BAHUSA METOAOB ONTUMAJILHOIO IIpHUeMa
CUTHaJIOB Ha (hoHE MOMEX.

[IproOpereHne 3HaHWM U HABBIKOB MCIIOJIB30BAHUSI METOJIOB ONTUMAJIbHOTO
OIICHUBAHUS U (QUIbTPALIMHU TTapaMETPOB CUTHAJIOB.

2. MECTO JUCIAIIVIMHBI B CTPYKTYPE OIIOII

Hucrmmumaa (Moayab) «CTaTUCTHYECKash PAJMOTEXHHWKA» OTHOCUTCSA K
JTUCUUIUIMHAM 00s13aTenbHOoN yacTu Onoka b.1 yyeOHoro miana.

3. TEPEYEHD ILTAHUPYEMBIX PE3VJIBTATOB OGBYUYEHMS MO
JUCTUTIIMHE

[Ipouecc nzyuenuss AuCHUIUIMHEBL « CTaTUCTUYECKAs PAIUOTEXHUKA» HAIIPAB-
JieH Ha (opMUpOBaHUE CIECTYIONTUX KOMIIETCHITHI:

OIIK-8 criocoOHOCTHIO BIAJAETh OCHOBHBIMH ITpUEMaMu 00pabOTKU U Tpe-
CTaBJIATH YKCIIEPUMEHTAIbHBIE TAHHBIC

Komme- Pe3yabTaThl 00y4YeHusi, XapaKTepu3yome

TeHIUs copMHPOBAHHOCTh KOMIIETEHIIUH

3HaTh CHeNU(PUKY MATEeMAaTHYECKOro arrapara, NPUMEHSIEMOro Mpu
BEPOATHOCTHOM OIIMCAHHWM SIBJIEHWW M IPOLECCOB, METOMAbI CTATHUC-
TUYECKOU PaIMOTEXHUKH, OCHOBBI TEOPUU OOHAPYKEHUS U Pa3INuCHUs
CUTHAJIOB, OLICHUBAHMSI ApaMETPOB CUTHAJIOB U PriibTpaIuu uadop-
MalMOHHBIX IPOIIECCOB

OIIK-8
YMETh MPUMEHATh CTATHCTHYECKHE TEOPUU OOHAPYKEHUS-pA3IHUeE-

HUSI CUTHAJIOB, OIEHWBAHMS WX TTAPAaMETPOB CUTHAIOB U (DUIIbTPAIUU
UH(GOPMAITHOHHBIX MPOIIECCOB; UCIIOIb30BAaTh TEOPUIO ONITUMATIBLHOTO
npuéMa CUTHAJIOB TIPHU MPOSKTHPOBAHUN PATUOCUCTEM TIepeaadn NH-
dbopmaruu




BJIaACTh HABBIKAMHA CTATUCTUYCCKOI'O aHAJIN3a M CHHTC3a PaAUOTCXHHU -
YCCKHUX YCTpOﬁCTB H CUCTCM, HABbIKaMH OLICHUBAHUA U (1)I/IJILTpaIII/II/I
mapamMcTpoB paanoOCUTIHAJIOB, MCTOJaMU ONTHUMHU3AIIMNU PAAUOTCXHU-
YCCKHUX CUCTCM, KOMIIJICKCOB U HUX IIOACUCTEM

4.  OBBEM JUCHUILIAHBI (MOIY.JIST)

OO6m1as Tpya0eMKOCTh JUCHUIIINHBI «CTaTUCTHUECKAs: PAAMOTEXHHUKA» COC-
TaBJISIET S 3a4eTHbIX(€) enUHUI(BI).

Pacnipenenenne Tpy10€MKOCTH JUCUUIUIMHBI IO BUJIAM 3aHSATHI

Ounas ¢popma 00yueHust

Bun yueOHoit paboThl Bcero CemecTpsl
9acoB 6 7
AyauTopHbIe 3aHATHS (BCEro) 72 36 36
B Tom uucne:
Jlexnun 36 18 18
[Tpaktuueckue 3ausatus (I113) - -
Jlabopatopusie padbotsl (JIP) 36 18 18
CamocrosiTeibHasi padoTa 72 36 36
Yacel Ha KOHTPOJTb 36 - 36
KypcoBoii mpoekT (pabota) (ecTh, HET) HET HET
Kontponbnas pabota (ecTh, HET) HET HET

Bua npoMexxyTouHO aTTecTanuu (3a4er,

o 3auer | DK3aMmeH
3a4eT C OIICHKOM, IK3aMEH)

OO0m1as Tpy10eMKOCTh yac 180 12 108

3ad. e]l. 5 2 3

5.  COJEPKAHWUE TUCHUATIIMHBI (MOJIYJIS)

5.1 Copepxkanue pa3iejoB JAUCHUIUVIMHBI W pacnpeaejieHue
TPYAOEMKOCTH 10 BUIAM 3aHATHH

o4yHas ¢opma 00yueHust

Bce
Ne HaunmenoBanue JIa0.
Conepskanue pazzena Jleknt CPC | ro,
/i TEMBI 3aH.
qac
1 | Cayuaiinble Cayuaiinbie npoueccsl (CII) n ux BeposiTHOCTHOE

nporeccsl (CII), ux | onwcanne. OgHOMEpHAS U IByMepHas TTIOTHOCTH
XapaKkTepUCTUKU U | pactpeaeneHus BepositHocTer CI1. Yucnossle xa-
KIIaccUpHUKanus PaKTEPUCTUKH Tpoliecca (MaTeMaTHYeCKOe OXKHIa-
Hue, mucnepenst). Knaccugukanus cryqaliHbIX
npoueccos. IIporeccsl HecTallMOHAPHbBIE, CTALMO-




HapHbIE B IMPOKOM U Y3KOM CMBICIIE. DProju-
YEeCKHeE MPOLIECCHI U CIIOCOOBI N3MEPEHHS UX
xapaktepucTuk. KoppensuonHoe onrcanue
ciydaiHbIX poreccoB. CBOICTBa KOPPEISIMOH-
HOH ¥ KOBapHallMOHHOH QyHKUMH, K03 PurreHTa
Koppersapn. CrieKTpaTbHOE ONFCAHNUE CITyYaifHBIX
npoueccoB. Teopema Bunepa-Xunuuna. bemnsiii
LIyM U €r0 CBOMCTBA.

[Tpoxoxnenue
CITy4alHBIX
TIPOIIECCOB Yepe3
JINHEHHBIE 1IeTH

YacTOTHBIN METOJ1 aHAJIU3a XapaKTEPUCTHUK
CTallMOHAPHBIX CUTHAJIOB MOCIIE POXO0XKIACHUS
yepes JIMHEWHbIE 11enu. BpeMeHHol MeToT
aHaJln3a CBOWCTB CTallHOHAPHBIX CUTHAJIOB MOCIIE
MPOXOXKIAEHUA uepe3 TnHelHble uenu. [lonstue
IIYMOBOH IOJIOCHI IPOITYCKAHUS JTUHEHHON Lenu
U e€ MpUMEHEHHe Il pacyeTa MOIIHOCTH IIIyMOB,
MPOLIEANINX Yepe3 LEIb.

14

XapaKkTepUCTHKH
Y3KOIIOJIOCHBIX
CIIy4JaiHbIX
IPOLIECCOB

Y3konoJocHbIe ciiydaiiHbie npouecchl. OcobeH-
HOCTH KOPPEISIIMOHHONW (PYHKIIUH Y3KOTIOJIOCHBIX
CII. HopmainpHBbIN y3KOMOJIOCHBIH CITy4dailHbIN
nporece. [Ipeodpazorarens ['unnbepra u ero
cBoiicTa. [lonsaTus orubaromied u Gas3bl cirydan-
HOTO Tiporiecca. BeposTHOCTHBIE XapaKTepPUCTUKU
orubaromei 1 Gasbl y3KOIOIOCHOTO HOPMAIBEHOTO
CIL

Henuneiinsie
npeoOpa3oBaHus
CIIy4aiHbIX
MIPOLIECCOB

[IpeoOpazoBaHue Cay4aiHbIX IPOIECCOB B
HEJTMHCHHBIX 0e3BIHEePITMOHHBIX Iersix. CBs3b
MEX]y IJIOTHOCTSAMHU BEPOSTHOCTEH BXOJHOTO H
BBIXO/IHOTO TPOIIECCOB; MMPe00pa3oBaHUe YHUC-
JIOBBIX XapaKTEPUCTUK. PacueT koppensnuoHHON
(OYHKIMH U CIIEKTPATBbHOM MJIOTHOCTH MOIIHOCTH
NpH HeNMMHEHHOM Oe3bIHEPIIMOHHOM Mpeodpa3oBa-
Huu. HenmnbeliHbie mpeoOpa3oBanus, OE3bIHEPITH-
OHHBIE IT0 OTHOIICHHUIO K OrHOaroniel u gase
Clly4aiiHbIX IpoLeccoB. Bo3aeicTBue y3Kkomoioc-
HOTO Tporiecca u cMecu nmogooHoro CII ¢ perynsp-
HBIM TAPMOHMYECKUM CHUTHAJIOM Ha aMIUIMTYIHbIH
JIETEKTOP.

CwM. cemectp 7

10

OnrtuManbpHas
JIMHEHHAS
(unpTpanus
CHUTHAJIOB.
CroxHBIC
CUTHAJIBI M UX
MIpUMEHEHHE

OnrtumanbHast GUIBTpanus CIIy4aiHbIX CUTHAJIOB
HEU3BECTHOH (POPMBI C U3BECTHBIMH CIIEKTPAJIb-
HBIMH cBoMicTBaMH. OnITUMaJIbHOE OOHApYKEHNE
CUTHAJIOB U3BECTHOU (hopMbI Ha hOoHE OEIoro
nryma. CorylacoBaHHBIE U KBa3HONTHMAJIbHBIE
¢uneTpeL. [IpobneMa CHHXPOHHU3ALIUH TTPH
COIJIACOBAaHHOW (DMIIBTPALUM PATUOCUTHAJIOB.
HexorepentHsliii mpueM cursanos. OnTuMaibHOe
oOHapy)XeHHE CUTHAIIOB H3BECTHON (POPMBI HA
(hoHe MOMeXH ¢ HepaBHOMEPHOH CHEKTPabHON
IUIOTHOCTBIO MOITHOCTH. CII0KHBIE CUTHAJIBI M UX
IIPUMEHEHHE.

CwM. cemectp 7

12

IToaroToBka K 3auery

Hroro B 6 cemectpe

18

18

36

72

JlaGopaTtopHbie pabOThI 1O TeMaM 4-5, BhINOJIHE-
HHE KOTOPBIX 3aBEpIIACTCs B 7 ceMecTpe

10

OCHOBBI TEOpUH
W3MEpeHus

BaiiecoBckue OLIEHKH CITy4alHbIX TapamMeTpOB
curHainoB. Kpurepuu kauecTBa OlleHUBaHUS
napameTpoB curHanoB. ['panuna Kpamepa-Pao.
MaxkcuMaIbHO MPaBAONO00HbIE OLIEHKH

12

16

38




HapaMeTpoB napameTpoB CUTHANOB. [lycriepcuu OLEHOK 1
CHTHAJIOB (GYHKIMY HEONPEIeICHHOCTH. AHOMAJIbHEIE
OIKOKU ¥ TOPOroBbie 3P(PEKTh MPU OLICHUBAHUH
napameTpoB CHTHaNOB. KOHKpeTHbIE TpUMEpHI
NpOLEAYpP OLCHUBAHUSL.

7 | Onementsl Teopun | OnTHManIbHAs TMHEWHAS (GUIBTPALUS CKATSIPHOTO
GunbTpayu napamerpa. YpaBaenus pribtpa Kaamana.

CHIHAJIOB Ounptp KanmaHa mpy oLleHMBAaHUN BEKTOPHBIX 6 6 12 | 26
nmapaMeTpoB curHaloB. [I[pumenenne QuIbTpoB
Kanmmana k 3a1a4aM HeTMHEHHOW (UIIBTpaIINH.

[TonroToBka K 9K3aMeHY 8 8
Htoro B 7 cemectpe | 18 18 36 | 72
Kontpons 36

Hroro | 36 36 72 |180

5.2 IlepeueHnb J1aDOpPaTOPHBIX padoT

JlabopaTtopHbie pabOThl BKIIOYAIOT OJIOK TEOPETUUYECKUX PAacy€TOB, BBHITOJ-
HEHUE JOMAIlHUX 3aJHUM, NPOBEJEHUE JTa0OpPaTOPHBIX HCCIEAOBAHUM, 3aLIUTY
pe3ynbTaToB paboThl. [lepeuens paboT BKIIIOYAET CIEAYIONINE TEMBbI:

BeposTHOCTHBIE XapaKTEePUCTUKU CIyYailHBIX MPOIeccoB (6 4acoB).

KoppensinonHsie ¥ CrieKTpaabHbIE XapaKTEPUCTUKH CITYJaiHBIX MPOIIECCOB
(6 yacoB).

[IpeoOpazoBaHue CilydyailHBIX MPOIECCOB B JIMHEHWHBIX PagUOTEXHUYECKUX
nersix (6 yacos).

be3biHepiimonHbie HeTMHEWHBIE TTPe00pa30BaHus CTAIIMOHAPHBIX MTPOIIECCOB
(6 yacoB).

OnTumanbHasi JuHEHHAs QWIbTpAllMs CHUTHAJIOB HEU3BECTHOM (OpPMBI
(4 gaca).

CornacoBanHas (prIbTpaIys CUTHAIOB U3BECTHOUW opMbl (4 Haca).

KanmanoBckas punbTpaiivs CKaJIIpHOTO MapamMeTpa curtana (4 yaca).

6. IMNPUMEPHASA TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIbBHbBIX PABOT

B coorBercTBUM ¢ y4eOHBIM IUIAHOM OCBOCHHME AMCLMIUIMHBI HE Iperyc-
MaTpPUBACT BHITIOJIHEHUE KYPCOBOTO MPOEKTa (padoThl).

7. OLEHOYHBIE MATEPHUAJIBI 1JI51 TIPOBEAEHUS
MPOMEKYTOUYHOM ATTECTAIIMY OBYYAIOIIAXCS IO
JTUCLMILJIMHE (MOAY.JIO)

7.1 Onucanue nmokasartejeii ¥ KpuTepueB OLIEHUBAHUSA KOMIIeTeH Ui
Ha Pa3JIMYHBIX dTanax ux GopMupoOBaHMS, ONMUCAHUE IIKAJ OIEHUBAHUSA




7.1.1 JrTan Tekymero KOHTPOJIsi
Pe3ynpTarel TEKymero KOHTPOJS 3HAHUM M MEKCECCHOHHOM aTTECTalUd
OLICHUBAIOTCA 10 CIAEAYIOUIEN CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

PesyabTaThl 00y4yeHus,

Komme- XapakTepu3yloume Kpurtepun
P PH3YIONL prrep ATTecTOBaH He aTrecroBan
TeHIUsA c¢()OpMHUPOBAHHOCTH OLICHMBAHMA
KOMIIeTeHIIHH
3HATh CIIELU(UKY MaTEMaTHIECKOTO
ammapara, IpUMEeHIeMoro mpu Be- | 3HaHue yueOHOTO | ['0TOBHOCTH Ipen- Hecnoco6HOCTR
POSTHOCTHOM ONMCAHMU SIBJICHUH 1 [MaTepHaia 1 TOTOB- | CTaBUTh apr'yMeH- | TPEICTaBUThH apry-
MIPOIIECCOB, METOJBI CTATHUCTHYEC- [HOCTH K €0 00CYX- | THPOBaHHBIE pac- MEHTHPOBaHHBIC
KOW paJMOTEXHUKH, OCHOBBI TEOPHH | ICHUIO M IPUMEHE- |CYXKICHHUS B O0JIACTH | pacCy)KICHHS 10
OOHApyKEHHSI M DPa3IMUCHHsl CHT-|HUIO [UIS BBIIOJIHE- | BEPOSITHOCTHOTO BEPOSATHOCTHOMY
HAQJIOB, OLICHWBAHWSA TApaMETPOB | HUS MPAKTUYECKHUX | OTIMCAHUS SBICHUH | OIMCAHUIO SBICHUN
cUrHajoB W ¢uipTpanuu MHOP- 3a/laHuH 1 TIPOIIECCOB 1 TIPOIIECCOB
MAaIMOHHBIX IPOLIECCOB
YMETh NMPHUMEHSTh CTATHCTHYECKUE
TEOpUU OOHApYKEHUS-PA3THUCHUS
CUTHAJIOB, OIIGHMBAaHUs WX Mapa- BrmmosHenue
METPOB CHUTHAIOB ¥ (WIBTPAIUU Pemenpe a00T B CPOK Hesemonnenue
OIIK-8 p P CTaHIAPTHBIX P POk, paboT B CPOK,
MHPOPMAIMOHHBIX MPOILIECCOB; HC- MIPEAYCMOTPEHHBII N
MIPaKTHYECKUX MIPEAYCMOTPEHHBIH B
IMOJIb30BATh TCOPUIO ONITUMAJTIBHOTO B pa60111/1x
. 3a1a4y pabouux mporpamMmax
npréMa CUTHAJIOB MPH HPOEKTHPO- IIporpaMmax
BaHMU PAJAMOCUCTEM Iepesayl WH-
(hopmaruu
BJIaJICTh HAaBBIKAMH CTATUCTUYECKO-
Pemenne npuk-
ro aHaJIM3a ¥ CUHTE3a PaliOTEXHU-
. JagHBIX 3a7a4d U3 Brimonnenue
YECKUX YCTPONCTB M CHCTEM, Ha- HeBsinonnenne
o0acTu craTuc- padoT B CpoOK,
BBIKAMH OLICHUBAHMS U (DHIBTPALU . paboT B cpoK,
THYECKOTO aHaJIK3a | MPeAyCMOTPEHHBIH .
[apaMeTpoB PaJNOCUTHAIIOB, METO- MIPEAYCMOTPEHHBIH B
PanuOTEXHUIECKUX B paboumnx
JaM{ ONTHMH3alUN paJHOTEXHU- N paboumx mporpammax
YCTPOMCTB U Iporpammax
YCCKHUX CHCTEM, KOMIIJICKCOB M HX
CHCTEM

IIOACHUCTEM

7.1.2 JTan npoMeKyTOYHOI0 KOHTPOJIA 3HAHMIA
Pe3ynpTaThl IpOMEXyTOYHOIO KOHTPOJISI 3HAHUM OLIEHUBAIOTCS B / CEMECTpE
00yu4eHus 10 CUCTEME:
«OTIINYHOY;
«XOpOILOY;
«yZIOBJIETBOPUTEILHOY;
«HEY0BJIETBOPUTEIBHO»

Pe3yabTaThl 00y4yeHus, Kpure-
Komme- XapaKTepu3ylolue puu Otany- Xopomo V0B, Heynos
TEeHIHs c¢()OpMHPOBAHHOCTH OLleHH- HO I
KOMIeTeHIINH BaHHUs
3HaTh cnenuuky maremaruueckoro| Tect Bemmonne- | Brimmonnenne |Bommonnenne | B Tecte
ammapara, TPUMEHSIEMOro IIPH Be- Hue tecta | Ttecra Ha 80- |TecraHa 70- | MeHee
POSITHOCTHOM OITMCAaHWU SIBICHUN U Ha 90- 90% 80% 70%
MPOIIECCOB, METOJbl CTATHCTHYEC- 100% MPaBUIIb-
OIIK-8 |KO¥ pamFiOTEXHWKH, OCHOBBI TEOPUH HBIX
OOHAPYKEHHUST M Pa3IUYCHUS CHI- OTBETOB

HaJIOB, OILICHHBaHHS IapaMeTpOB
curHasioB u (Quubtpanuu uHpOp-
MalHMOHHBIX TIPOLIECCOB




YMETb IPUMEHATb CTATHUCTUYECKUE 3amaun | Hponemonctpu | Ilpogemon- | 3axaun
TEOpUH OOHAPYKEHHS-PA3TMUeHHs [CaMocTos- | PEIICHBI B | POBAH BEPHBIH | CTPUPOBAH HE
CUTHAJIOB, OLEHMBAHMUsA HX Iapa- | TEJIbHOE OJIHOM XOJ peIICHUA BEPHBIN PCHICHBI
METPOB CHTHAIOB M (DHIBTPAUMHM | peuieHne | 0ObEMe H BCEX, HO HE Xon
MH(OPMAIMOHHBIX TPOIIECCOB; MC- | CTaHAapT- | MOJIYHICHBI HOJIy4CH pCIICHNA B
TI0JIB30BATh TCOPHIO ONTHMATBHOIO |HBIX IpaK- | BEPHBIC | BEPHBIH OTBET 0osbIIMHCT
npuémMa CUTHAIOB IPU MPOEKTUPO- | TUYECKuX | OTBCTBI BO BCEX BC 3a/1a4
BAaHUHU PAJMOCHUCTEM IEpeavd HMH- 3a7a4 3ajaqax
thopmarm
BJIAJIETh HAaBBIKAMH CTaTUCTHYECKO- 3amaun | [Iponemonctpu | IIpogemon- | 3amaun
TO aHAM3a M CHHTE3A PAIMOTEXHH- |\~ | PEIICHbI B | POBaH BEPHBII CTPHpOBAH HE
YEeCKHX YCTPOWCTB M CHCTEM, Ha- MOJTHOM | XOJI peIICHHUS BEPHBIN PpeLICHEI
BBIKaMH OIICHUBaHHMS M (DHIIBTpALU TEIBHOC | Sreme u BCEX, HO HE X0Hd
[IapamMeTpoB PaJMOCUTHAIIOB, METO- rlf;pﬁci};zf{ TIOJTy9EHbI noTy4en penIeHus B
JAMA ONTMMUSAIMA PAaIFOTEXEW- | | ... | BEPHHE | BEDHEIH OTBST OobIIMHCT
YECKHX CHCTEM, KOMIUIEKCOB M HX OTBETHI BO BCEX BE 3a/1a4
MOJICUCTEM 3aj1auax

7.2 IlpumepHblii mNepeyeHb  OIEHOYHBLIX CpeaCTB  (THIOBBIE

KOHTPOJIbHbIE 32JaHUSl WJIM HHbIE MaTepuaJibl, HE00OXOAMMbIe JJIsl OIEHKH
3HAHWI, yMEeHHUI, HABBIKOB U (MJIM) ONbITA JAeSITeJIbHOCTH)

7.2.1 TlpumepHblii NepeyeHb 3aJaHUI /151 TOATOTOBKH K TECTHPOBAHUIO

1. ®ynkuumel pacnpenencHus cnydaitHoro nporecca &(t) Ha3bIBatOT BEPOSATHOCTh

A F.(xt)=P{eM)=x}. B. F.(xt)=P{&Mt)<x}. C. F.(xt)=P{&(t)>x}.
D. F.(xt)=P{Ig®)>x}. E. F.(xt)=P{&t)<x}

2. CnekrpanpHas INIOTHOCTh MOIIHOCTH CIIy4alHOro mpouecca S, (w) Ha BBIXOZE

JTUHEWHOM e MOXKET OBITh pacCUMTaHa MO CHEKTPATbHOM MIIOTHOCTH MOIITHOCTH
BO3JICUCTBUS S.(w) M KOMIUIEKCHOMY KO3()(UIMEHTY mepenadyu Lenu K(w) mmo

IPaBUITY
A. S (0)=S,(0)! K ().
D. S,(0) =K*(w)-S. ().

B. Sn(a))zsé(a))-K'(w). C. Sﬂ(a))zsg(a))+K(a)).
E. S, (@) =|K(@)| S, ()

3. lllymoBy!0 1os10Ccy NpoIycKaHusl JIMHEHHON e UCIIONb3YIOT JUIs pacyera. ..

A. MaTeMaTU4YECKOro OXKHWJIaHUS MPOLECCA HA BBIXOJE 3TOU LIEMH.

B. MomHOCTH ciTydallHOrO IpoIecca Ha BBIXO/IE JMHEHHOM 1IENH, HA BXOJ KOTOPOU
BO3JICUCTBYET OCJIBIN IIyM.

C. U3MEHEeHUS aMIUTUTYAbl TAPMOHUYECKOT0 KOJIEOaHUs TIPU €ro MPOXO0KICHUH
Yyepe3 JUHEUHYIO 1EMb.

D. nuanma3zoHa 4acToT, 3a MmpeaeaMyd KOTOPOTrO MHTEHCHUBHOCTH CIEKTPAIBHBIX
COCTABJISIONINX MPOIIECcCca Ha BBIXOJIE€ TMHEHHOM 11eTH OyIeT CTPOro paBHO HYIIIO.



4, Ornﬁammasl HOPMAJIBHOI'O IIyMa € HYJICBBIM CPCIHNM 3HAYCHUCM ITOJUHNHACTCS

A. HopmanpHOMY 3aKOHY pacrpeneseHus.

B. PeneeBckomy 3aKOHY pacrpeaeeHusl.

C. PaBHOMEpHOMY 3aKOHY paclpeIeIeHusl.

D. DxcnoHeHIMalIbHOMY 3aKOHY PACIpPEAEIEHUS.

5. Ilox ahdpexToM HOpMaATU3ALMH CIyYaHBIX MTPOIIECCOB MPHU UX MPOXOXKICHUN
Yyepe3 JIMHEWHbIE TIeNU TOHUMAETCH. . .

A. BO3HHMKHOBEHHE HOPMAJIHHOI'O 3aKOHA PaclpeesieHus Y CIIy4aiiHOro mpolecca
Ha BBIXOJIE LIETH, €CIIM BO3ICUCTBYIONIUI MPOLIECC SBJISIETCS IIMPOKOIOIOCHBIM, a
L[EIb — Y3KOIOJIOCHAS.

B. HOpMHpOBKa 1O ypOBHIO 3HAYEHU CIIy4aitHOTO MpoIiecca, HabII01aeMOoro Ha
BBIXO/I€ Y3KOIIOJIOCHOM JIMHEWHOM LEIIN.

C. ocylecTBi€HUE JETEKTUPOBAHUS Y3KOIIOJIOCHOIO CIIy4allHOr O Mpolecca rnpu
€ro MPOXO0XKAECHUH Yepe3 MHUPOKOIOJIOCHYIO JIMHENHYIO LIETb.

D. orcyrcTBHE aHOMaNIbHO OOJBIINX MO BEIMYMHE BHIOPOCOB peanu3alnii, Halto-
JJaeMBbIX Ha BBIXOJIE€ JIMHEHHOM 1ICIH.

6. Kpureprem onTumMaabHOCTH 00pabOTKH CUTHAIOB B @aHAJIOTOBBIX CHCTEMAax
CBSI3U SBJISIETCSI OOECTIeUEHUE. . .

A. TOYHOE COBIIA/ICHUE CUTHAJIA, TOJy4aeMOoro B pe3yabTare (UiIbTpaluy, ¢
MCXO/HBIM CUTHAJIOM, (JOPMUPYEMBIM MEPEIATIMKOM CHCTEMBI.

B. MakcuMmanbHO JOCTHKMMOM BEpOSTHOCTU OOHApYKEHHs CUTHAJIa, U3J1yJaB-
HIerocs nepenaTYuKkoM, Ha MPUEMHOM CTOPOHE KaHalla CBSI3H.

C. MUHMMM3AIMS CPEAHEKBAAPATUUECKON MOTPEIIHOCTH, XapaKTepHU3yoIen
OTJIMYXE MPUHATOTO CUTHAJIA OT CUTHAJIA, U3TyJYaBIIETOCs MePEIaTINKOM.

D. paBeHCTBa HyJII0 MHTEHCUBHOCTH IIYMOBOI COCTaBJIAIONIEH 0OpadaTbiBaeMoi
CMECH IPUHATOrO MOJIE3HOI0 CUTHAJIa U [IyMa.

7. Kpurepriem onTUMaabHOCTH 00pabOTKH CUTHAIOB MpH MUGPOBOI Iiepeaade
uH(POpPMAITUHN B CUCTEMaX CBSI3H. ..

A. MUHUMU3ANMS CPETHEKBAAPATUUECKON MTOTPEITHOCTH OTJIMYHUS TPUHSATOTO
CUTHAJIa OT CUTHAJIA, U3JTy9aBIIETrOCs MePEIaTIuKOM.

B. obecnieueHne MakCMMaIbHO BO3MOYKHOT'O OTHOIIICHHS CUTHAJI-IITYM (| Ha BBIXOJIC
ONTHMAJIBHOTO (PHITBTPa M, COOTBETCTBEHHO, Ha BXOJIC IIOPOTOBOTO YCTPOMCTBA B
3apaHee BEIOpaHHBIM MOMEHT BPEMEHH

C. MakcuMM3alus OTKJIMKA Ha MOJIE3HBIM CUTHAJ Ha BBIXO/I€ 00pabaThIBAIOIIECTO
JUHEHHOTO QUIBTpA.

D. paBeHCTBa HYJIF0 MHTCHCUBHOCTH IITYMOBOM COCTaBIISIOIICH 0O0pabaThiBaeMOi
CMECH TIPUHSITOTO MOJIE3HOTO CUTHAJIA U TITyMa.



8. OnTuManbHbli GUIABTP OOEcreYrMBaeT MUHUMYM CpPEIHEKBaJAPATUYECKON MOr-
PELIHOCTH IPUEMA CUTHAJIA 3a CYET. ..

A. 3a cYeT MOJTHOTO MOIABJICHHSI ITYMOBOM COCTaBJISIONIEH 00padaThiBaeMOil cMecH
MPUHSATOrO MOJE3HOr0 CUTHANIA U IIyMa.

B. 3a cyer makcumanabHO BO3MOKHOT'O YCUJICHUSI HAMOOJBIINX CIIEKTPATIBHBIX COC-
TaBJISIFOLIMX TIOJIE3HOTO CUTHAJIA.

C. 3acuer cuH(pa3HOTO CIOKEHUS CIIEKTPATBHBIX COCTABJISIONINX, OTHOCSIIUXCS
K MOJIE3HOMY CHUTHAIy.

D. 3a cuer nyneBoii unu quHerHONH OUX QribTpa u 3a cueT noBbIimeHus AUX st
4acTOT, IJIe OTHOILIEHHWE CUTHAJI-IIIYM BEJIUKO, U nmoHmkeHust AYX Ha yacToTax, e
OTHOILIEHHE CUTHAJI-IIIYM MaJo.

9. benbIM 1IyMOM Ha3bIBAIOT CAy4ailHbIN MpoIecc, 00IaIaromuH ...

A. JUHEHHO HapacTalolllel CIEKTPaTbHON JIOTHOCTHIO MOUTHOCTH.

B. npsmoyronbHOM GpopMoii KOppeassuOHHON (DYHKITHH.

C. NOCTOSIHHOM AJi BCEX T KOPPEISIUUOHHONU (PyHKIIUEH.

D. nocTossHHOM Ha BCEX YaCcTOTaX CIEKTPAIbHON TUIOTHOCTHIO MOIITHOCTH.

10. OnrtumanbeHbIl QUIBTP OOECIIEYMBAECT MAKCUMAIHLHO BO3MOXKHOE OTHOIIICHHE
CUTHAJI-IITyM B 3apaHee BRIOPaHHBII MOMEHT BPEMEHH 3a CYET. ..

A. 3a cuer AUX, nponopuuoHaJIbHOW OTHOLIEHUIO curHan-myMm, 1 ®UX, obec-
Ne4YrBaroLel CUH(Aa3HOE CI0XKEHUE CIIEKTPATIbHBIX COCTABISIOIINX, OTHOCALIUXCS
K II0JIE3HOMY CHUTHAILY.

B. 3a cuer MmakcUManbHO BO3MOKHOIO YCUJIEHHS HAMOOJBIINX CIIEKTPAJIbHBIX COC-
TaBJISIOLIMX TI0JIE3HOTO CUTHAJA.

C. 3acyer MaKCMMaJIbHO BO3MOXHOI'O MIOAABIJICHUS IYMOBBIX CIIEKTPAJIBHBIX COC-
TaBJSIOIINUX IPUHUMAEMOTO KOJIEOaHusl.

D. 3a cuer ctporo nuneitHoi @YX ¢unbTpa u nossimenus AUX s gacTor, e
OTHOLLIEHUE CUTHAI-IIIYM BEJIUKO.

11. Tlpu npuéme cirydaifHOr0 MOJE3HOIO CUTHAJIA, XapaKTEePU3yEMOT0 CIIEKTPaIbHOM
IJIOTHOCTHIO MOIIHOCTU S(®), Ha (POHE aAAUTUBHOIrO IIyMa, XapaKTepU3yeMoro
CHEKTPATbHON MIIOTHOCTHIO MOIIHOCTH N(®), KOMIUIEKCHBIN K03 (UIIMEHT Tmepe-
nayu ontumaibHoro guibtpa Konmoropoa-Bunepa omnpenensiercst BeIpakeHUEM

A. K(@)=5(@)/N@). B. K(@:%. C. K(”)Z—S(ml;liar)\l)(w)'
D. K(w)= @ N@) gy S@+N©@)

S(w)+N(w) S(w)-N(w)



12. TIpu o6HapykeHUU MOTHOCTHIO N3BeCTHOrO curHaja u(t) Ha (oHe aJTUuTHBHOTO
Oenoro mryma permieHue cleAayeT MPUHUMATh Ha OCHOBE CPABHEHHSI B MOMEHT Bpe-
MeHH fp ¢ TOPOroM OTKJTMKA COTJIACOBAHHOTO (PHIIBTPA, UMITYJIbCHASI XapaKTEPUCTHKA
KOTOPOTO OTNPEENsAETCS BEIPAXKECHUEM

A. g, =Aut,-1). B. g, ®=Au®. C.g.,0)=Aut).
D. go,®=1/ult,—).  E. gep®=t,~u(t)

13. I1pu oOHapy>keHUM Ha (POHE ATTUTUBHOTO OEI0T0 ITyMa IMOJTHOCTHIO H3BECTHOTO
CHTHAJIA, XapaKTEPU3yeEMOTr0 KOMIUIEKCHOM CITEKTPaIbHOM IIOTHOCTRIO G, (@), pe-

IICHHE CIIeyeT MPUHUMATh HA OCHOBE CPAaBHEHHsSI B MOMEHT BpeMEHHU 1y ¢ moporom
OTKJTMKA COTJIACOBAHHOTO (DMIIBTPA, KOMIUIEKCHBIN KOA(DUIIMEHT Tepeiadd KOTOPOTro
OTIPEEIISIETCS BRIPAKEHUEM

A. KC¢(0))=A-|GH(CO)|2. B. KC<D(a)): Al Gu(a))
C. KC¢(a’)=|Gu(a’)|2'e+w° D. K (@)=A-G,(w)-e7'

7.2.2 TlpumepHbIii nepedYeHb 3aJaHUN VIS PeElIeHUs] CTAHIAPTHBIX
3aga4

1. IlpencraBneHHas Ha PUCYHKE CIpaBa IUIOTHOCTb We(x), 1/B

BEPOSITHOCTH CiydaiiHoro mportiecca &(t) ykassiBaer, 0,3-3(x+)) 0,4-5(x)

YTO 3TOT IPOLIECC ' ' 0,3-3(x-1)
A x,B

A. SIBnsieTcss HOpMAJIbHBIM O€JNbIM IIIyMOM.

B. Ilpencrasmisger cooii curHas, MPUHUMAIOIIMKA B KaKAbIi MOMEHT BPEMEHU OJJHO
TpEX pa3pemieHHbIX 3HaueHu ( —A; 0 U A) ©, BO3MOXHO, MEPENphITUBAIONINN
MEXI1Yy TUMU YPOBHSIMU B CITy4allHbIE MOMEHTBI BPEMEHHU.

C. IlpencraBuser co0oii CyMMy TPEX TAPMOHUYECKUX KOJIEOAHHI Pa3HBIX YaCcTOT.

D. IIpencrasmisier co6oi curHai U3 TPEX UMITYJICOB OYEHb MAJIOH JIITUTEITHHOCTH.

2. Cpenu nipe/ICTaBIIEHHBIX HA PUCYHKAX CIYYaHBIX MPOIECCOB CTAIMOHAPHBIMU
SABJISIFOTCSL. . .

Aé‘;(i)(t)’ B 6A§(i)(t)’ B
4 NN

1) ,,,‘:“"“‘_.-------..... 2) \‘ : \\\ E \‘\ :\‘\
01234 tw 0 T, 2T, t Mc

A. Tonbko nepBbiil. B. Tonmbko Bropoi.  C. TONBKO TPETHUH.
D. nepseiit u BTOpor.  E. BTOpo# u Tpetuit.  F. miepBbIi U TPETUH.



3. Cpeau npeicTaBICHHBIX Ha PUCYHKAX CIY4aWHBIX MPOIIECCOB 3PTOIMUECKUMHU

ABJISAKOTCA. ..
Aé(i)(t) B
6 ’
‘-./ -\ ?\\ .’\‘
1) /‘ 2\/1}0 ]\-‘/2‘ t I{/IC 2) \ i ' E \ E \
Y 0 T, 2T, t e

B. TonpK0 BTOpOW.
E. BTOpO#i M TpeTuii.

A. TOJIBKO NEPBBIN.
D. nepBblii 1 BTOPOW.

/|o 1 2t mMc
3) .

C. TONBKO TpeTHil.
F. mepBb1it 1 TpeTHi.

4. Cpenu npe/iCTaBICHHBIX Ha PUCYHKAX CIIy4alfHBIX MTPOIIECCOB HECTAIIMOHAPHBIMHU

SABJIAIOTCA. .

&), B

é")(t) B

/\J’\/\

2 1012tMc

EAVATRVA

—31

1)

A. TOJNBKO NEpBbIA. B. TOJIBKO BTOPOM.
D. nepssiii u BTOpoii.  E* BTOpOI1 M TpeTuil.
5. Ilpu BO3AEHCTBUM HOPMAJIBHOTO CIIy4aiHOIO
nporiecca &(f) Ha HETMHEWHBIH MPeoOpa3oBaTeib C
NPEJCTABICHHON HAa PHUCYHKE CIpaBa XapakTepuc-
kol mporecc m(t) Ha BeIxome mpeoOpazoBarens
Oyzner obnanarh

A. PaBHOMEpHBIM 3aKOHOM pacIpe/iesICHUs.

B. PeneeBckuM 3aKOHOM pacIipeesIeHUs.

C. II70THOCTBIO BEpOSTHOCTH, UMEIOIICH BUIT —>
D. DKCnoHEeHIUaTbHBIM 3aKOHOM PaCpe/IeICHUS.

E_,(I)(t) — k_e-IOO't’ B

ka

3) 01 23 twme
C. TONBKO TpeTHil.
F. nepBbIi1 1 TpeTuii.
n=f(&)M0
2,0
S 10 1 20¢
Wn(y)
4 yB >

6. Cpenu peICTaBIEHHBIX HA PUCYHKAX KOPPEISIIIMOHHBIX (DYHKITHI CITy4YaifHbIX

IpOIIECCOB OEIOMY IIIyMYy COOTBETCTBYET. . .

Ap ()
otB )\
Bo(7) No- 6(7) /
. o
1) 0 T, MKC 0 - MT)

2)

A. TonbKO TIepBasl.
D. nepBas u Bropasi.

B. Tonpko BTOpAas.
E. BTOpas u tperps.

A Bé(T)

3)

C. TONBKO TPETHSI.

F. nepBas u tperss.



7. HopmaJsibHO pacnipeiesIeHHOE ClTydaitHOe HanpshKeHne & ¢ MaTeMaTHYeCKUM OKu-
nanvem 2 B u sddextuBHbIM 3HaueHueM 3 B, xapakTepusyercsl MIOTHOCTHIO
pacrpeneneHus BEpOITHOCTH

1 =2 1 _ (x2)? 1 L (x3)? 1 _ (92
A.Ze? . B——e 2% . C. e 22 D.—/—-e 27
3 N2 -3 2N 27 N2rx

8. IlocTpouts rpayik UMITYJILCHOM XapaKTEPUCTUKH (PUIBTPA, COrITACOBAHHOI'O C
curHaiiom S(t) =k-t, 0<t<T..

9. JIns Habopa rpavKOB yKaKHTE:
f(7), B2 04 1), B2 ¢

B

»

v

»
T »

-5 0 5 1, mc -3 0 3 1, mC -0,25 +0,25 1, mc

Kaxkue 13 npeacTaBieHHBIX 3aBUCUMOCTEN HE MOT'YT CITY>KUTh KOPPEISILIMOHHBIMU
GYHKIMAMU CITy4alHBIX MTPOIIeccoB U nmoyeMy? [[ist rpadukoB, COOTBETCTBYIOIINX
BO3MOXKHBIM KOppersiiioHHbIM GyHKIMsIM CII, ykakure, Kak OHU U3MEHSITCSI, €CITH
matemarnueckoe oxuaanue CII cnenars paBHbIM MuUHYyC | BOIbTY?

10. 15t HaGopa rpadMKoB yKa>KUTE:

We(X 4 F:(x We(X
AX) ) . ¢(x) AX) A
A 5 05
3 0 3xB o0 1 2 xB 03 0 03xB

KaKye U3 TPE/ICTAaBICHHBIX 3aBUCUMOCTEH HE MOTYT CITYKHUTh 3aKOHAMHU
pacnpeeneHnus: HOpMaJIbHOIO CIIY4aifHOro Tpoliecca U rmouemy?

7.2.3 TlpumepHbIii NepevyeHb 3aJaHMi /sl pelIeHUs] NMPHUKJIATHBIX
3aga4

1. CiryyaiiHblil poLecc co CeKTPpaIbHON S(f), BYT

IJIOTHOCTBIO MOMIHOCTH S, (f), Bo3aelcTBYeT Ha

uaeanbHbli GuiabTp HIKHUX yacToT (MDHY) ¢ So

I'PaHUIHOM YacTOTON MOJIOCH! rporyckanust fe = 40 f k[
k', Onpenenute KodHPUIMEHT Mepeavu B | —
nojioce niporryckanus MOHY, eciu u3BecTHO, YTO -100 100

s peKkTUBHBIC 3HAUCHHS TTPOIIECCOB, HAOIIO 1A~

EMBIX Ha BXOJIC U BBIXOJE QUIBTPA, OMHHAKOBBI.




2. Ompenienyre KOMIUIEKCHBIN KO- S(f) N() 1
s¢dunmeHT nepenaun mMHerHoro  91Y°
bunpTpa, 00eCTICUNBAIOIICTO
HAaUMEHBILYIO CPETHEKBAPaTH-
4eCKyl0 OLIMOKY (GHUIIBTpaLIn T0°400 400 10° f, Ty -10° -400 400 10°
nosiezHoro curHana ¢ CIIM  S(f)

Ha ¢one momexu ¢ CIIM N(f).

10°5-(0,01-|f|-4)

10 (10 -0,01-|f)
I \

»

f,Tu

3. 1ost Habopa rpadMKoB yKaXKUTE:

Su b 2.7

2
0I 0,1 t, ¢ -1 0 1t me
9(t) 2.t PO o 10%-(1-0,002) 1 9(®)
ITI 2 k IE e+103
o' 1t 01 2 3 tme

€CTh JIM CPeIH MPEACTABICHHBIX Ha PUCYHKAX «I »-«E» uMmynbcHbIe
XapaKTePUCTHKH PeaTn3yeMbIX (PUIIbTPOB, COTJIACOBAHHBIX C CUTHAJIAMH C PUCYHKOB
«A»-«B»?

J1J1s1 map cUrHas/coraacoBaHHbIA QUIIBTP ONPEAETNTE, KAKOE OTHOLICHUE CUTHAI-
rym OynieT obecreunBarhest Ipu 0OHapykeHuH Ha ¢oune mryma ¢ CIIM

N,=4-10" (B*/T'm)?

4. 1 Habopa rpaukoB yKaKkuTe:

W(x), 1/B Wg(x), 1/B W(x), 1/B
4x), 20 X) 04 %) 125
+0,6 X, -3 0 3 X,B -1 0 1x B
A(t), B ¢ A(t), B ¢ A(t),B4 125
P8 BT E

0 1 t, mc 0 1 t, mc 0 1 t, mc

€CTh JIU CPEAU MPEACTABICHHBIX Ha pUcyHKaX «I »-«E» rpadukoB Takue, KOTOpbIE
MOTYT CITY>KUTh OCITIIUIOrpamMmamu orudaromnmx myMmoBsix CII, ¢ 3akoHamu
pacrpeneneHus ¢ PUCyHKOB «A»-«B»?

JIns1 1ryma, 3aKoH pacnpenesieHruss KOTOPOro MOKa3aH Ha PUCYHKE «A)», HAPUCYUTE
NpUOJIMKEHHO 3aKOH pacIipe/elieHus: Oorudaronieil u 3aKoH pacripeenenus ¢asbl?



5. Jlnst Habopa rpadukoB yKaKUTe:

4 s5,(1),B su(t), B su(t), B 4
6 6
4
A\ 5
> , > >
0 56 9 t, Mc -3 0 1 tw™mc -13 0 3 t,Mc
4 9(1),B 4 g(t), 1/B
. a(t) , a(t) 2“ a(0), 1B
0 2 9 t, e 0 56 9 twc 8 0 48 twe

€CTb JIM CPEIU MPEACTABICHHBIX Ha pUCYHKaX «I »-«E» UMIyIbCHBIE XapaKTEPUCTUKU
peanu3yembIX (PUIBTPOB, COrJACOBAHHBIX C CUTHAJIAMU C PUCYHKOB «A»-«B»?

Ecnu opranu3oBarh COriacoBaHHYO GUIbTPALMIO CUTHAIOB «A»-«B, To 1151 Kakoro
(KaKMX) CUTHAJIOB OTHOILIEHUE CUTHAJ-IIYM ¢ OyaeT HauOONbIINM, a JJIs KaKuX —
HAaUMEHBIINM?

6. imeercs N HE3aBUCHMBIX OTCUETOB Xj CIy4aifHOIO Ipoliecca,

2X

XapaKTepU3yeMOro IIOTHOCTBIO BEPOATHOCTH W.(X) = g2 TPH Xe [0,6].

Jlokazatb, 4TO OIlEeHKAa MaKCUMaJILHOTO TIPABAOIIOA00MS ISl TapaMeTpa pacrpe-
JIEIEHUs, MOXKET PACCUUTHIBATHCSI B COOTBETCTBUM C BBIPAXKEHUEM 6 = maxX; .

7. ImeeTcss N HE3aBUCUMBIX OTCUETOB X; CIy4alHOTrO IIPOIIECCa, XapaKTepU3yeMOoro
exXpB—x),x=>p

0, X< p
paBHomMepHO Ha otpeske [0, 1]. Jloka3zarh, uro OaliecOBCKas OllEHKa Iapamerpa
pacnpesienieHdss Mpu KBaApaTUYHOW (PYHKIMU MOTEPh MOXKET pPaCCUUTHIBATHCS B

COOTBETCTBHH C BBIPAKEHUEM f3 = min(x(l) ,1) .

IUIOTHOCTBIO BEPOATHOCTH W, (X) ={ , TJIe mapameTp 3 pacmpeneneH

7.2.4 TlpumepHbIii MepeyeHb BONMPOCOB /IJIsl MOJATOTOBKH K 3a4€Ty

1. Cayugaiiasie nponecchl (CII) u uxX BepOATHOCTHOE oOmucaHue. YucioBbie
XapPaKTEPUCTHUKHU CITyYaWHBIX MPOLIECCOB.

2. MuoroMepHble (DYHKIIMU paclpeneneHusi M IUIOTHOCTH pacrpeieaeHus
BEPOSATHOCTEN CITy4aHBIX ITPOLECCOB U UX CBOWCTBA.

3. Knaccuduxkanus ciaydaitHeix mporieccoB. [Ipu3HaKy CTaIMOHAPHOCTH CITydaii-
HBIX IIPOLIECCOB. DPrOJANYECKHUE CIYHYANHBIE MPOLECCHl U AKCIEPUMEHTAIBHbBIC
CIIOCOOBI OIEHKH WX YHCIIOBBIX U BEPOSITHOCTHBIX XapaKTEPUCTHK.

4. HopMasbHBIH 3proIU4ecKuil CydaiHbIA MPOIIECC, €ro YUCIOBBIC XapaKTePUCTHUKH.

5. Koppemsimonnass Qynkiust sprogudeckoro CII; ee cBoiicTBa U METOMAbBI
AKCIIEpUMEHTANILHOT O u3Mepenus. [lonstre nnrepsana koppesnsuuu CI1.



6. CriekTpasbHasi INIOTHOCTh MOIIHOCTH Aprogudeckoro CII. DxkcnepuMeHTanbHOe
M3MepeHue crekTpanbHoi ioTHOCTH MolHOCTH CII. IToHsiTHe mmpuHb criekTpa
CII. CBs3p MeXy CHEKTpaIbHOM MIOTHOCTH MomHOCTA CII 1 KoppensiunoHHON
¢pynxuumen CII.

7. Y3KOIOJIOCHBIN HOPMaJIbHBIN 3proaudeckuii mporecc. Orubaromas u ¢aza Toro
npoliecca, X INIOTHOCTh PACIIPEAEIICHUS U YUCIOBBIE XapaKTEPUCTUKH.

8. A1UTHBHASsL CMECh PETYJISIPHOIO TAPMOHUYECKOIO CUTHAJA M Y3KOIOJIOCHOIO
HopMmasibHOro CII. TlnmoTtHOCTe, pacmpeneneHus: 3HAYCHUN  OTHOAFOIIICH.
(BozneiicTBie cMecu TapMOHUYECKOIO CUTHAIA U Y3KOMOJIOCHOTO HOPMAaJIbHOTO
[IyMa Ha JIMHEHHBIN aMIUTUTYIHBIA 1E€TEKTOP).

9. HacTOTHBIM U BPEMEHHOW METOJIbI OIPENEIEHHS CIIEKTPAIbHONW IJIOTHOCTH MOII-
HOCTH U KOPPEJSIITUOHHON (PYHKITUHU CITYYaifHOTO MPOIECCa Ha BBIXO/I€ IMHEHHON
LCIIN.

10. II1OTHOCTH BEPOSATHOCTH U YUCJIOBBIE XapAKTEPUCTHUKHU CIIy4alHBIX MPOLIECCOB
Ha BBIX0JIC HEIMHCHHON O€3bIHEPIIMOHHOM IISTIH.

11. IlpenenbHO AOCTM>KMMOE OTHOILIEHUE CHUTHAJ/IIIYM Ha BBIXOJE JIMHEHHOW Ienu
IpU ONTHUMAJIbHOM OOHApPY)KEHHWU CUTHAlla W3BECTHOW (POpPMBI B YCIOBHUSX
NercTBHS Oenoro myma (corjiacoBanHas puibTparus).

12. CornacoBaHHbIi (QUIBTP; HMITYJIbCHAs XapaKTEPUCTUKA U KOMILUIEKCHBIN
K023(DPHUIMEHT mepeIaur COrIaCOBAaHHOTO (PUIIBTpA.

13. IIpobnema CUHXpOHU3AIMH TPU KOr€PEHTHOM OOHAPYKEHUH CUTHaJla W3BECTHOU
¢dopmbl. HekorepentHoe 0OHapyKeHHE CUTHAJIOB, €0 JOCTOMHCTBA U HEJJOCTATKH.

14. OntuManbHOe 00OHAPYKEHHUE CUTHAJIOB U3BECTHOM (DOPMBI B YCIOBUSIX JAEUCTBUS
IIOMEXH C MPOU3BOJIBHOM (HOPMOM CHEKTPAIBHOW IUIOTHOCTH MOIIHOCTH.
OnTumanbHBIN GUIBTP U €r0 KOMITICKCHBIN KO (OHUITMEHT TIepeIayH.

15. KBa3zuontumalibHble (PUIBTPBI;, UX JOCTOMHCTBA W HEIOCTATKU B CPAaBHEHUM C
COTJIaCOBAaHHBIMU (PHITBTPAMHL.

16. OnTuManbHOE BbIICTICHHE CUTHAJIIOB HEU3BECTHOW (POPMBI B YCIIOBUSIX JACUCTBUS
MOMEXH C MPOU3BOJIBHOM (HOPMOM CHEKTPATILHOM IJIOTHOCTH MOIIHOCTH.
Koaddunuent nepenayn onTuManbHOTO QUIBTPA.

17. OntumainbHas GUIBTpalUs CUTHANIA HEU3BECTHOU ()OPMBI B YCIOBUSAX JIEHCTBUSA
MOMEXH C TPOU3BOIBHONM (HOPMOM CIEKTPATLHOW TIIOTHOCTH MOITHOCTH.
MuHUMaIBHO TOCTHKUMAS CPEAHEKBaApaTHUecKast olnoka (GuiibTpaliy CUrHamia.

7.2.5 IlpumepHblii nepeyeHb BOMPOCOB VISl MOATOTOBKH K IK3aMeHY

1. BekropHoe mnpexacraBieHue curHana. OCHOBHBIE XapaKTEPUCTUKH CHrHajla B
(YHKIIMOHATTLHOM MPOCTPAHCTBE (PACCTOSIHUE MEXKIY JIBYMsI pa3HbIMU CUTHAJIAMH,
YroJl MEXKAY BEKTOPaMH ATHX CUTHAJIOB, yaJIEHUE CUTHAJIA OT Hayasla KOOPIMHAT).

2. @yHKIIMOHAIBHOE ITPOCTPAHCTBO CUTHAJIOB; pa3MEPHOCTH ITpocTpaHcTBa. [loHsaTHE
0a3bl curHasia (aHcaMOJIs1 CUTHAJIOB).

3. Ilpoctbie u cHoxHBbIE cHUrHaIbl. ba3za TPOCTOr0 W CIOXHOIO CHUTHAJIOB.

[IpenmyniecTBa 1 HEAOCTATKH CIOXKHOIO CUTHAJIA TIO CPABHEHUIO C MPOCTHIM.

. ITpocTble U ciiokHble cUrHanbl. MeTosl (GOpMUPOBAHMS CIIOKHBIX CUTHAJIOB.

. bailecoBckue OLICHKH CITy4alHbIX ITApaMETPOB CUTHAJIOB.

o1~



6. MakcuManbHO MpaBAONO00HbIE OLIEHKU CITyYalHbIX apaMETPOB CUTHAJIOB.

/. Kputrepun KadecTBa OLEHMBAHMS MAapaMeTPOB CUTHAIOB. JlUcriepcuu OLICHOK U
(GYHKIIMY HEOTIPEEIEHHOCTH.

8. I'panmntia Kpamepa-Pao nipu orieHMBaHUH TTapaMeTPOB CUTHAJIOB.

9. Onenka mapameTrpoB curaaioB. Marpuiia @wuinepa.

10. AnomainbHbpie OMMOKM M TIOporoBbie 3 (EKThl NMpU OLEHUBAHUM MapaMETPOB
CUTHAJIOB.

11. OntumanbHas JTuHEHHas (UIBTPALUs CKAJISPHBIX MapaMeTpoB PaIMOCUTHAIIOB.
VYpasuenus puibtpa Kanmana.

12. OcobenHoctu GUIbTPaIMKi BEKTOPHBIX MTAPAMETPOB CUTHAJIOB.

13. IIpumenenue ¢punbTpoB Kanmana k 3ajauaM HETMHEHHON (DUIbTPALHHL.

[IpencraBneHHbIN HAOOP BOIIPOCOB JOMOHSAETCS] BOpOCcaMu U3 11. 7.2.4.

7.2.6 MeToauka BBICTABJICHUSA OLIEHKH npu NPoBeIeHNH
NMPOMEKYTOUYHOMH aTTecTalun

3adeT MPOBOIUTCS MO TECT-OWMeTam, KaKIbld W3 KOTOPBIX CONEPKHUT 5
BOIIPOCOB, OJIHY CTAaHAAPTHYIO ¥ OJHY MPUKIAIHYIO 3aaa49y. KakIpIii mpaBrIbHBIN
OTBET Ha BOIIPOC B TECTE OIEHUBAETCs | OayyioM, CTaH apTHAS 3a7a4a OIICHUBACTCS
B 5 OaytoB, mpukiaaHas 3amada omneHuBaercs B 10 6amioB (5 OamoB BepHOE
penieHue U 5 0aioB 3a BEPHBINM OTBET). MaKkCHMalIbHOE KOJIMYECTBO HAOpaHHBIX
6amos — 20.

1. Ouenka «HeynoBaeTBOPUTEIBLHO» CTABUTCSA B cllydae, €CIH CTYJCHT
HaOpay MeHee 6 0aoB.

2. OneHka «Y JOBJIETBOPUTEIHHO» CTABUTCA B CIy4dae, €CJIA CTYICHT HaOpas
ot 6 10 10 6amioB

3. OueHka «Xopouio» CTaBUTCA B cydae, €clid CTyeHT Haopai ot 11 o 15
OaJLIoB.

4. Onenka «OTINYHOY» CTABUTCS, €CJIM CTYAEHT Habpas ot 16 10 20 6ansos.)

IIpu npoBeneHny 3aueTa pa3pemaercs NCIoIb30BaHUE:
- KOHCIIEKTOB JIEKIINH;
- yueOHOM IUTEpaTypsl B OyMaxHoU hopme;
- HACTOJIbHBIX MHUKPOKAJIbKYJISTOPOB WIN MNpWIOKeHUs «/HXEeHEepHBIH Kajlb-
kynstop» Ha [IOBM (nmpu mnpoBeneHuH 3adeTra B ayJuTOPUHU, COJEpKallen
BBIYHCIIUTEIbHYIO TEXHUKY).

7.2.7 TlacmopT OIEeHOYHBIX MATEPUAJIOB

Kon
o Haumenosanue
Ne KOHTPOJIUPYEMOI
Kontponmpyembie pa3aeinsl (TEMBI) AUCTIUTLTAHbI OLIEHOYHOTO
n/n KOMITETEHITUH (WU
€€ JacTH) cperctpa
Ciryyaitneie npoueccsl (CII), ux xapakTepuCTUKU
1 U KacCH @HKEHPLIIH (CID), P P OIIK-8 Tecrt, 3auer, dK3aMeH
ITpoxoxkaeHne ciyJaiiHbIX IIPOIIECCOB Uepe3
2 HIEHCP’IHB?G - ¥ fport P OIIK-8 Tecrt, 3auer, 3K3aMeH




XapakTePUCTUKHU Y3KOIIOJOCHBIX CIyYalHBIX

3 p p y y OIIK-8 Tecrt, 3auer, 3K3aMeH
MPOIECCOB
HemuHelinple mpeoOpa3oBaHus CIIyYalHBIX

4 peobp y OIIK-8 Tecrt, 3auer, SK3aMeH
MIPOIIECCOB
OnTuManbHas JIMHelHHas (PUiIbTpaLus CUTHAJIOB.

5 b pan OIIK-8 Tecrt, 3auer, dK3aMeH
CJ105KHbIE CUTHAJIBl U UX TPUMEHEHHE
OCHOBBI TEOPHH U3MEPEHUS TTAPAMETPOB

6 OIIK-8 Tecrt, 3auer, 3K3aMeH
CHUTHAJIOB

7 OJeMeHThI Teopur GUIBTPALMU CUT'HAJIOB OIIK-8 Tecrt, 3auer, 3K3aMeH

7.3 Meroanueckne MaTepuasibl, OmNpeAe/sOUie  NPOLEAYPbHI
OLICHUBAHUS 3HAHUI, YMEHHM i, HABBIKOB M (MJIM) ONbITA AEATEIbHOCTH

TecTupoBaHHe OCYHIECTBISIETCS, JIUMOO TMpPU MOMOIIM KOMIBIOTEPHON
CHUCTEMbI TECTUPOBaHUS, JIMOO C HUCIOJIH30BAaHUEM BBIJAHHBIX TECT-33JaHUI Ha
Oyma)xHOM Hocurene. Bpems tectupoBanus 15 MMH. 3areM OCYIIECTBISETCS
IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABIIICTCS OLICHKA COIVIACHO METOJIUKE
BBICTABJICHUS OLICHKU IPU NPOBEICHUM IIPOMEKYTOYHON aTTECTALUM.

Pemenune craHgapTHBIX 3a7a4  OCYILIECTBISAETCA, JUOO TMpPU MOMOIIU
KOMIIBIOTEPHOM CUCTEMBbI TECTUPOBAHUS, IMOO C UCTIOIH30BAaHUEM BbIIAHHBIX 3a7a4
Ha OymakHoM HocuTene. Bpemst pemenus 3anad 20 MuH. 3aTeM OCYIECTBIISETCS
IIPOBEPKA PEIICHHs 3a4ad DK3aMEHAaTOPOM M BBICTABISECTCA OLICHKA, COTJIACHO
METOAMKE BBICTABJICHUs OLICHKHU IIPU NIPOBEACHUU IIPOMEKYTOYHOU aTTECTALUN.

Pemenne npukimagHeX 3a7ad4  OCYHIECTBISETCSA, JUOO TpU MOMOLIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMUSA, TNOO C UCTIOIH30BAaHUEM BbIIAHHBIX 3a7a4
Ha Oyma)kHOM Hocutelne. Bpemst pemenns 3anad 30 MuH. 3aTeM OCYIIECTBIISETCS
IIPOBEPKA DPEIICHHs 3a1ad DK3aMEHATOPOM U BBICTABIIACTCS OLICHKA, COIVIACHO
METOAMKE BBICTABJICHUS OLICHKHU IIPU ITPOBEIECHUU IIPOMEKYTOYHOU aTTECTALIUH.

8. YYEBHO METOANYECKOE U UTH®OOPMALIMOHHOE
OBECHHEYEHME JUCIUIIJIMHBI

8.1 IlepeyeHnb yuyeOHOIi JuUTepaTypbl, HEOOXOAMMON /JII OCBOECHUS
AUCHMILTHHBI

I'onoposckuii 1.C., Pagnorexandueckue nienu u curaaisl. — M, JIpoda, 2006.

Jle6enpko E.I'. Teoperuueckue ocHOBHI mepenaun uHdopmammu. — CIIO.:
N3 parenscTBO «JlanbY, 2011. — 352 C. Pexum JOCTYIIA:
https://e.lanbook.com/reader/book/1543/#2

Tokapes, A.b. Craructuueckas paguorexHuka. JlabopaTopHbIid MPAKTHUKYM.
— Boponex, Boponex. roc. Texs. yH-t, 2015. — 209 c.

TokapeB A.b. Teopusi BepoaTHOCTEN U Ciay4daliHbIE MPOLIECCH B PaguOTEX -
Huke: yued. mocodue. — Boponex: ®I'5OY BO «BopoHexkckuil rocy1apcTBEHHbBIN
TEeXHUYECKU yHuBepcuter», 2016. U. 1. — 1 anektpoH. onrt. auck (CD-ROM).

TokapeB A.b. Teopust BEpOATHOCTEN U CIydalHbIE MPOLECCH B PATHOTEX -
Huke. Yacts 2: yued. mocobue. — Boporex: ®I'BOY BO «Bopouexckuii rocymapct-
BCHHBIN TEXHUUCSCKHUI YHUBEpCUTET», 2017. — 1 anmekrpoHn. ont. auck (CD-ROM).



https://e.lanbook.com/reader/book/1543/#2

8.2 IlepeyeHb MH(OPMANMOHHBLIX TEXHOJIOTHii, MCMOJIb3YeMbIX MPH
OCYIIECTBJIEHMH 00pPa30BaTeJILHOI0 Mpolecca Mo JAUCHMILIMHE (MOIYJII0),
BKJIIOYASl NepeYyeHb JHLIEH3MOHHOTO0 NMPOrPaMMHOro odecrie4eHusi, pecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUOHHOMN ceTH « UHTepHeT», COBpEeMEHHBbIX
npodeccuoHaNbHbIX 0a3 JaAHHBIX 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

CneunanusupoBannoe [10O, paspaboranHoe Ha Kadeape paauOTEXHUKU
BI'TY, nns npoBemeHus KoMIIeKca JTaOOpaTOpHBIX paboT mo kypcy «CraTuc-
TAYECKAS PAAUOTEXHHUKAY.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMAS JIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA

Jucmuieitnbii kinace Ne 219, ocHalleHHBI KOMIIBIOTEPAMU CO CIIEIUATA3U-
POBaHHBIMU MMPOTPAMMHBIMU CPEACTBAMU JIJIsl TIPOBEICHUST Ta00OpaTOPHBIX PaboT.

10, METOJIMYECKME YKA3AHUSA JUISI OBYYAIOLIIUXCS MO
OCBOEHMIO JUCHUTIIUHBLI (MOIY.JIST)

OcHOBOMl  M3ydeHUs JUCHMIUIMHBI «CTaTUCTUYECKass PaguOTEXHHUKA»
SIBJISTFOTCSI JICKITUHU, Ha KOTOPBIX M3JIAraloTCsi HAMOOJIee CYIECTBEHHBIC U TPYIHbBIC
BOIIPOCHI, a TAKXKE BOIMPOCHI, HE HAIIEAIINE OTPAKEHUS B YIEOHOU JUTEeparype, a
TaK)Ke JJAaOOpaTOPHBIE 3aHATHUS, OPUEHTUPOBAHHBIE Ha JAETAIIbHOE 00CIIEOBaHUE
CBOMCTB CIIy4ailHBIX TPOIIECCOB M PE3yJIbTATOB MX MPEOOpPa30BaHUS B PA3TUIHBIX
PaIMOTEXHUYECKUX 1EIAX.

bosbiioe 3HaueHre MO 3aKPEIJICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN UMEET
camocrositTenbHas paborta cryaeHToB. MHopmanuio o Bcex BHIAX CaMOCTOS-
TEIbLHON PabOTHI CTYICHTHI MOIYYatOT HA 3aHSATHUSX.

KonTposib ycBOCHMS MaTepuraia JUCUUAILUIMHBI TPOU3BOAUTCS YCTHBIM OIPO-
coM. OcBOEHHE AMCIUILIMHBI OLICHUBAETCS MyTeM dk3aMeHa (7 cemectp).

Bun yueOnbIx
3aHATHHI
Jlexims Hanucanue koHCIIEKTa JEKIUKA: KPaTKO, CXEMAaTHYHO, MTOCIIEI0BATEIHHO

(bUKCHpPOBATh OCHOBHBIE MOJOXKEHHSI, BBIBOBI, POPMYITHUPOBKH,

0000IIIeHNS; TOMEYATh Ba)KHEIEC MBICIIH, BEIACIATEL KIIFOUEBEIC CJIOBA,

TepMuHbL. [IpoBepka TEpMUHOB, MOHATUN C MOMOILBIO SHUUKIONEAUH,

CJIOBapei, CIPaBOYHUKOB C BBIMUCHIBAHUEM TOJIKOBAHHUU B TETPab.

O06o03HaueHue BOMPOCOB, TEPMUHOB, MaTEpHalia, KOTOPHIC BHI3BIBAIOT

TPYAHOCTH, IOUCK OTBETOB B PEKOMEHyeMOMH JiuTeparype. Eciu

CaMOCTOSITEIIBHO HE YAA€TCsl pa300paTbesi B MaTepuase, He00X0IMMO

chopMyaIupoBaTh BONPOC U 33]1aTh MPEINOIaBaTEII0 Ha JISKITMHU WJIA Ha

MPAKTUYECKOM 3aHSITUH.

JlaboparopHas [OcBoeHHE TEOPETUUYECKUX OCHOB I10 JICKIUAM, Y4eOHBIM TTOCOOHSIM, MaTe-

pabota puanam cetu MHTEpHET, aHaIu3 METOI0B PEIICHUS TUTIOBBIX 3a7a4 10

JesaTenbHOCTh CTyIeHTa




MaTepHuagaM yaeOHbIX TOCOOUH, OCYIIECTBICHNE CAMOCTOSTEIBHBIX TEOpE-

TUYECKUX PACUETOB JIJISl CTAHJIAPTHBIX U MPUKIAIHBIX 33/1a4, BHIIIOJIHEHUE

JIOMAIITHUX 33JTHAH K 1a00paTOPHBIM HCCIIETOBAHUSM U HEMIOCPEICTBEHHOE

poBeJICHUE TaOOPATOPHBIX UCCIIeI0OBAHUI, aHATTU3 U O0CYXKICHHUE PE3YIIb-

TaTOB PabOTHI B paMKax MaJIbIX UCCIIEOBATEILCKUX rpynn (Opuran). Ecim

CaMOCTOSITENIBHO pa300paThCcsi B MaTepUase He y1aeTcsl, He0OOXOAMMO

chopMyIHpOBaTh BOIIPOC U 334aTh MIPENOAABaTEINIO Ha JIEKIIUH WIH Ha

71a060paTOPHOM 3aHSATHUH.

CamocTosrenbHas |CamMocTodTenbHas paboTa CTYACHTOB CIOCOOCTBYET IITyOOKOMY YCBOEHUS

pabora yueOHOro MaTepHala U pa3BUTHIO HABBIKOB CAaMOOOpa30BaHUsI.

CamocTodaTenbHas paboTa IpenoaraeT clieIylonue COCTaBIsIOIHe:

- paboTa ¢ TekcTaMu: y4eOHHKaMU, CIIPAaBOYHUKAMHU, JOTIOJHUTEIBHON

JUTEPATYPOH, a TAaK)Ke MPOPadOTKA KOHCIIEKTOB JICKITHH;

- BBIIIOJTHEHUE JIOMAIIIHUX 33JJaHUN U PACUETOB;

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEIbHOIO U3YUEHUS;

- yuacTue B paboTe CTyJeHYeCKIX HAYIHBIX KOH(PEPEHIINH, OJTMMITHAT;

- IOJIFOTOBKA K MMPOMEXKYTOYHOM aTTeCcTaluu.

[TogroroBka Kk |I'OTOBUTBCS K IPOMEKYTOUYHOM aTTECTALMU CIAETYET CUCTEMATHYECKH, B

MIPOMEXKYTOUHOM |TeueHue Bcero cemectpa. IHTEeHCMBHAS OJATOTOBKA JOKHA HAYaThCS HE
aTTecTallud  |MO3JIHEE, YEM 3a MECSI-TIOITOpa 10 IPOMEXYTOUHOM aTTeCTalllH, a ITOCTIe -

HUE JTHU TIEpe]] 9K3aMEHOM CIIeyeT UCTIOIb30BaTh JJIsl TOBTOPEHUS U

CUCTEMAaTHU3allM1 MaTepuaa.

[Tpu HaMuMu cpenu o0ydaromuxcs CTyIeHTOB-MHBaIU10B U il ¢ OB3 oco-
OCHHOCTH M3YyYCHUS UMU JTUCIUIUIMHBI COTJIACYIOTCS C MPEINoaaBaTeNieM B MHIU-
BUJTyaJIbHOM TIOPSIAKE.



JIMCT perucrpanuu u3MeHeHu il

/o

[IepeueHb BHOCUMBIX U3MEHECHUH

Jlara
BHECEHUA
U3MEHEHUH

IHoanucek
3aBEIYIOIIETO
Kadeapoi,
OTBETCTBEHHOM 3a
peanuzanuio OITOIT

AKTyanu3upoBaH pa3zies 8§ B 4acTH
y4e0HO-METOIMYECKOT0 0OecTeueHMs
JUCIUTTAHBL,

B 4aCTH COCTaBa HUCIIOJIb3YEMOT0
JIMIICH3UOHHOI'O IMTPOrpaMMHOTO
o0ecrieyeHns, COBPEMEHHBIX
po(hecCHOHABLHBIX 0a3 TaHHBIX U
CIIpaBOYHBIX I/IH(i)OpMaIII/IOHHI)IX CHUCTEM,
AKTyanu3upoBaH paszuen 9 B yactu
MaTepuaIbHO-TEXHUYECKOM 0a3bl
HEOOXOIUMOI IS TPOBEICHUS
00pa3oBaTeNbHOTO MpoIiecca.

30.08.2018

AKTyanu3upoBaH pas3zien 8 B 4acTu
y4eOHO-METOJMUECKOT0 00eCTIeYeHUS
JVICIIATUTHHEI,

B 4aCTH COCTaBa MCIIOJIb3yEMOTO
JMLIEH3UOHHOTO IPOrPaMMHOI0
o0ecreueHus, COBPEMEHHBIX
npodeccHoHaNbHBIX 0a3 TaHHBIX U
CIPAaBOYHBIX UH()OPMAIIHOHHBIX CUCTEM;
AKTyanu3upoBaH paszzien 9 B yacTu
MaTepHabHO-TEXHUUECKOW Oa3bl
HEOOXOJUMOM I TPOBEICHUS
00pa30BaTEILHOTO IpoIiecca.

30.08.2019

AKTyanu3upoBaH paszeis 8§ B 4acTH
y4e0HO-METOIMYECKOT0 0OecTeueHHs
JUCITUTITAHBL,

B 4aCTH COCTaBa HUCIIOJIb3YyEMOT0
JIMIICH3UOHHOI'O IMTPOrpaMMHOTO
o0ecrnevyeHns, COBpEMEHHBIX
npo(hecCHOHANBHBIX 0a3 TaHHBIX U
CIPAaBOYHBIX MH(POPMAIIOHHBIX CUCTEM;
AKTyanu3upoBaH paszuen 9 B yactu
MaTepUaIbHO-TEXHUYECKOU 0a3bl
HEOOXOIUMOI IS TPOBEICHUS
00pa30BaTeNbHOTO MpoIiecca.

30.08.2020




