MUHHCTEPCTBO HAYKH
U BbICIIEro oopasoBanusi P® //
®I'OY BO «HNRY «MIUN»
MHCTUTYT ANCTAHIIMOHHOTO M A AO

U JOIMOJHHUTECJIBHOI'O Oﬁp a30BaHUudA

YTBEPXJAIO:
Z[I/IpeKTop naa0
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
b é Bnageneyu | LUwnHauHa T.A.
* MO Woentnguratop | RA0ad64b2-5hindinaTA-e12224c9 T.A. Iugnuga
(TToamuCH) (pacmmdpoBKa MOIIHCH)

JOITOJIHUTEJIBHASA OBPA30OBATEJIBHAS ITPOI'PAMMA
noevluenua Keanupukayuu

HaumenoBanue HaznexxHocth cuctem 3HEeprocoepeKeHus

NPOrpaMmbl

dopma o0yueHust O4YHas

BbiiaBaeMblii JOKYMEHT yIIOCTOBEpEHHE O MOBBIIICHUN KBaTH(PUKAIUN

HoBas kBanudukanus HE MPHCBANBaETCS

Hentp A0 Kadenpa "TemmomMaccooOMEHHBIX TTPOIIECCOB U YCTAaHOBOK"

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

Ceeaenun o Bnagensue L3N M3K H B
Bnaseney YcMaHoBa H.B. U
3am. qupekropa MJIJ10 Nperngurarop  R3D653adc-UsmanovaNatv-90b3fa VcMaHoBa

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
CseneHunn o enagensue L3N M3K

i Bnageneyu KpoxuH A.T".

Hauansauk OJII10 * Mol ¢ NaerTbnratop R6d4610d5-KrokhinAG-aa301184 A.Il'. Kpoxun

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
Ceefenua o Bragensue L3N M3aKn

2 : Bnageneu Manuny H.B.

Haqa_]'[LHI/IK (I)HO * MOI ¥ Waentudmkatop R13696f6e-MalichNV-45fe3095 H.B. MaJ-H/Iq

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
Ceefenua o Bragensue L3N M3aKn

Bnageneu ryxos C.B.
Pykooautens TMITY WaenTwdnratop RA88495da-GuzhovSV-ecdasioe C.B. Fy)KOB
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
PyKOBOlIHTeHL o Ceepnenwvn o Bnagensue L3N M3aK
o0Opa3oBaTenbHON Emmng ey Tyos CB.
HpOFpaMMLI - Mol ¢ WaeHTUdMKaTOp Rd88495da-GuzhovsSV-ecd93f0e C,B_ Fy)KOB

MockBa






1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

HCJILI O3HAKOMJICHHEC CHYHJaTGHefl C IyTAMHU PCUICHUA AKTYAJIbHBIX 3aaa4 obecnieueHus
HCOGXOI[I/IMBIX HAaAC)KHOCTHBIX XapaKTCPUCTUK SHCPIrOCUCTCM.

IIporpamma cocTaBJjieHa B COOTBETCTBHM:

- ¢ OenepabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM  CTAaHAAPTOM  BBICIIETO
oOpa3oBaHusl 1o HampasieHnto moaroroBku 13.03.01 TerutodHepreTrka MW TETUIOTEXHUKA,
YTBEP)KJICHHBIM ITpuKa3oM MuHoOpHayku oT 28.02.2018 r. Ne 14322.03.2018 r. Ne 50480.

®opma peanuzanum: o0y4eHUe C IPUMEHEHHEM HJIEKTPOHHOIO O0y4EHUs.
®opma 00yueHusi: OYHasl.

Pexum 3ansaTHii:

Pacniucanue 3aHATHII 1[0 JIONOJHUTENBHOM 00pa30BaTEIbHON MpPOrpaMMe MOXKET
yCTaHABIIMBAThHCS B 3aBUCUMOCTU OT Habopa B rpynnbsl. KOHKpeTHbIC JaThl IPOBEICHUS 3aHITUI
YKa3bIBalOTCA B JIOIOBOPE HAa OKa3aHUE 00pa30BaTeNbHBIX yCayr. JlaHHbIE pacliucaHus XpaHsITCs
B DJIGKTPOHHOHM cHCTEME ydeTa Xoja peanusauuu mnporpammbl. [Ipu mobom rpaduke 3aHsaTUN
ydeOHasi Harpy3ka ycTaHaBimBaeTcs He Oosiee 40 4YacoB B HENENIO, BKIOYAs BCE BHJIBI
ayTUTOPHOM 1 BHEAYTUTOPHOM (CaMOCTOSTENbHOI) yueOHOM paboThl CiryniaTes.

TpeGoBaHusi K YPOBHIO NOATOTOBKH CJyIIATesl, HEOOXOAUMbIe [JIsi OCBOEHUS
NPOrpaMMbl: JIMI[A, JKETAIONHE OCBOMTH OMOJHUTEIBHYIO MPO(ECCHOHAIBHYIO MPOrpaMmy,
JOJDKHBI MMETh BbICIIee oOOpa3zoBanue. Hamnmume yka3aHHOrO 0Opa3oOBaHUSA  JOJDKHO
MOJITBEPKIATHCS JIOKYMEHTOM TOCYJapCTBEHHOIO WJIM YCTaHOBJIIEHHOTO oOpasiia, MpPH 3TOM
yIIOCTOBEpEHHE O  TOBBINICHUM  KBATU(HUKAIMM  BBIJACTCS  TIOCIE  MPEIOCTABICHHS
COOTBETCTBYIOUIECTO TOATBEPXKIAIOIIETO0 JOKYMEHTa O MOJYYEHHH COOTBETCTBYIOIIETO YPOBHS
o0Opa3oBaHMUs..

BoigaBaembIii AOKYMEHT: IIpHU YCIICHITHOM HPOXOXIACHWU IPOTrpaMMBbl U CIavde HUTOTOBOM
aTTeCTalluU BBIAACTCA YAOCTOBCPCHUC O MMOBBIIICHUN KBaJ'H/I(l)I/IKaIII/II/I YCTaAaHOBJICHHOI'O 06pa3ua.

Cpok 1eiicTBUSI HTOTOBBIX IOKYMEHTOB

Cpok 1eHCTBHSI HTOTOBBIX JOKYMEHTOB perjaMeHTUPYeTCs Ha OCHOBE MpaBui Mo padoTte
C TEpPCOHAIOM B cdepe NeITeIbHOCTH JaHHOM IPOTrpaMMbl, YCTaHABIMBAETCS HA OCHOBE
COJIep KaHus IPOTPAMMBI U COCTABIISET (B T0/1aX): 6€CCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprate OCBOEHHS IOMOJHHUTEIBHON 00pa30BaTEIBHOW IMPOrPaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Ta6mmma 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-3: Cnocoben 3HaTh:
MIPUMEHSATD - OCHOBHBIE MTOHSATHUS HAJIEKHOCTH CJIOKHBIX CUCTEM;
COOTBETCTBYIOIINI - IloHATHS 1 METOJIbI TEOPUU BEPOSITHOCTEM M MATEMAaTHYECKOU

(1)I/I3I/IKO-MaTeMaTI/I‘-IeCKI/If/'I CTaTUCTUKH, HCHOJIB3YCMbLIC IIpH MOACIMPOBAHUU M PACUCTC
amrmapar, METOJbl aHaJIN3a HagCXHOCTH.
1 MOJCINPOBaHUA,

TEOPETUYECKOT0 U YMerTs:

9KCHEPUMEHTAIBHOIO - OLleHUBAaTh YCTOMYMBOCTh M HAJIE)KHOCTh CJIOKHBIX CUCTEM.
UCCIIEI0BaHMSI IIPU Brnaners:

pelieHnn - Merogamu pacdyera  XapakTEpUCTUK M  IOKa3aTesel

npo(eCCHOHATBHBIX 33/1a4 | HAJEKHOCTH BOCCTAHABIMBAEMBIX M  HEBOCCTHABIMBAEMBIX
DJIEMEHTOB U CUCTEM;

- MerogaMu TIOBBINICHUST HAASKHOCTH H  3(PPEKTHBHOCTH
CJIIOYKHBIX CUCTEM.

B pe3ynbrare ocBOEHUS MPOrpaMMbl CIYIIATEb JOJKEH ObITh CIOCOOEH Peain30BhIBATD
TpyI0BbIe GYHKIIUU B COOTBETCTBUHU C IPO(HECCHOHATLHBIM CTaHAapTOM (Tabi. 2).
YpoBeHb KBaNIM(pUKAITIH

Tabmnura 2
[TpakTHKO-OpHEeHTHPOBaHHbBIE TPEOOBAHNUS K PE3yJIbTaTaM OCBOSHHS MPOTPaMMBbl

TpynoBble pyHKIMH TpebGoBaHus K pe3ynbTaTaM ‘

2.2. XapakTepuCTMKAa HOBOro BH/JIa NPodecCHOHAIBHOH 1eAITeJLHOCTH, HOBOI
KBaJTM(PUKaAUuu
He npenycmotpeno

3. CTPYKTYPA M COJAEPKAHUE TPOTPAMMBI (PABOYHE ITPOT PAMMBI
TUCHMILINH (MOAYJIEI)

3.1. TpynoeMKoCTh HPOrpaMMBbl

TpynoeMKOCTp IporpamMMbl BKJIXOYas BCE BHABl ayJIWTOPHOW M BHEAYyIUTOPHOU
(camocTosITEeNbHOI) pabOThI COCTABIISET:

- 0,9 3a4eTHBIX CAMHMII;

32 ak. u.

CtpykTypa mnporpaMMbl C YyKa3aHHE€M HAUMEHOBAaHUS IUCHUIUIMH (MOAyleW) U HX
TPYZIOEMKOCTH Tpe/ICTaBlIeHa B Tab. 3.

YueOHBI TUTAaH JIOMIOJIHUTEIBHONW 00pa30BaTeIbHOW MPOTPAMMBI TIPEACTABICH B
MIPWIOKEHUE A., ABIIAIOIUNCSA HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.



Tabnumna 3

CrtpykTypa nmporpaMmMsl ¥ GOpPMBI aTTeCTAIIUN

HaumeHoBaHue
TUCHHAIIIAH
(Momyneit)

BCETO

KonrakTHas pabora, aK. 4

BCETO

<DopMa aTTCCTallun

(Tecr,

TEKYIINI KOHTPOIIb

1 3a4€T, HTOT'OBBIN

(3adeT, 9K3aMeH, 3aluTa OTIYeTa

POMEXYTOYHAS ATTECTALIUS
0 CTaXXHPOBKE)

HUTOrOBas aTTeCTaIHs
pe3yJbTaTaM CTaXHPOBKH,

(MTOTOBBI
9K3aMeH, JOKJIaJI 10

UTOTOBBIN ATTCCTALlMOHHBIN

JK3aMEH, UTOr0Bast

aTTeCTallMOHHAs paboTa)
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1.1

OCHOBHEIC ITOHATHS
HaJCXKHOCTH
CJIOJKHBIX CUCTCEM

1.2.

IloHsiTHSA 1 METOIBI
TEOpUHU
BEPOSATHOCTEN U
MaTeMaTHYSCKOMN
CTaTUCTHUKH,
HCIOJIb3YEMBIE MTPU
MOJEIUPOBAHUU U
pacuere
HaJC)KHOCTH.

1.3.

Mertons! pacueTa
XapaKTePUCTHK U
noka3areiaen
HaJAEKHOCTH
BOCCTaHAaBJINBAEMBIX
U
HEBOCCTHABIIMBAEMBI
X DJIEMEHTOB U
CHCTEM.

1.4.

MeTtoabl
MOBBIIICHUSI
HAJIS)KHOCTU U

3¢ PEKTHBHOCTH
CJIOKHBIX CHCTEM.

1.5.

I'padoananurnueckn
€ METOJIbl OLIEHKU
Ha/ICKHOCTH

1.6.

Mertonbl Teopun
CITy4aHbIX
GbyHKIUN 1
IIPOLIECCOB B pacyeTe
HAJE)KHOCTU CUCTEM




MopaennpoBaHue
CJIOJKHBIX CHCTEM
JUTST OTICHKH KX 4121 1 2
YCTOWYUBOCTH U
Ha/IeKHOCTH.

Hrorosas
211 1|1
aTTecTalus

HTtoroBelii 3a4eT

IO 79| 3 |4al1|15]0

N W

3.2. Conep:xanue nporpamMmmal (padoune NporpaMmMbl JUCHUILIAH (MOYJIeil)
Coneprxkanue TUCIUILIAH (MOIYJICH ) IpeACTaBiIeHO B Ta0. 4.

Tabnuna 4
CopepxaHue TUCIUILIAH (MOIYJIeil)
Ne HaumenoBanue
JUCIUILTUAH (MOIYJICH) CogepxaHue TUCIUILIAH (MOIYJIEH)

1. | HagexxHOoCTh cucTeM dHEprocOepekeHus

1.1. | OcHOBHBIEC IOHATHS O6mue nousitusi. OCHOBHBIEC ONPECIICHUS U MTOKa3aTEeNH
HAaJIeKHOCTH CIIOKHBIX HagexxHoctu. KoaddunuenTs! HagexxHocTu. OCHOBHBIE
CUCTEM MOHSTHUS TEOpUH BeposiTHOCTEH. CTaTuCTHYECKAs

BEPOATHOCTH COOBITHUS (YacToTa). BeposTHOCTH CyMMBI
MIPOU3BOJILHOTO YUCIIA COOBITHIA.

1.2. | llonstus u meroas reopun | Gopmyna nonuoit BepositHoctu. Dopmyna baiieca.
BEpPOSITHOCTEHN 1 Brrunciienre BepOATHOCTH MTPU TTOBTOPEHUH OTBITOB.
MaTeMaTU4eCKON BepoaTHOCT 1ornajanus Ciy4aiHOW BEJIMYUHBI Ha
CTaTUCTHUKH, 3aJIaHHBINA Y4aCTOK.

HCIIOJb3YEMBIE NTPU
MOJICJIMPOBAHUU U PACUETE
HaJIeKHOCTH.

1.3. | Meronue! pacuera 3akoHn [lyaccona. Meton nepeBa otkazoB. CTaTUCTUYECKUIT
XapaKTEPUCTHK U psa. ['ucrorpammel. [lepBuunas ob6paboTka
MOKa3aTesie HaIeKHOCTH | CTATUCTUYECKOTO MaTepHuaa.

BOCCTaHABIIMBAEMBIX U
HEBOCCTHABIIMBAEMBIX
AJIEMEHTOB M CUCTEM.

1.4. | MeTo1bl OBBIIIICHUS O0ecneyeHne 0TKa30yCTOMYNBOCTH. Pe3epBrpoBanue.
HaJIeKHOCTH U PesepBupoBanue 3amenieHnem. PesepBupoBanre ¢ ApoOHOI
3(PEKTUBHOCTHU CIOXKHBIX | KPATHOCTBIO
CUCTEM.

1.5. | I'padoananutuyeckue Cucremsl ciaydaiiHbIX BeTMYUH. CHCTEMBI TPOU3BOIBHOTO
METO/bI OIIEHKH YHCJIa CTy4YalHbIX BEJIUYHH.

HaJICKHOCTH
1.6. | Merons! Teopun OcHOBHBIE IOHATHS TEOPUU CITYUYAHHBIX (YHKITUH.

CIIy4aiHbIX QYHKIUN 1
IIPOLIECCOB B pacyere

XapakTepUCTUKH CIyYaiHBIX (PYHKIIHHA




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

HaaACKHOCTHU CUCTEM

1.7. | MopenupoBaHue CIIOKHBIX | PacueT Ha/le:KHOCTH C MOMOIIIBIO Teopur MapKOBCKHUX
CUCTEM JJI OLEHKH HX CIIy4alHBIX MPOIIECCOB.

YCTOMYUBOCTH U
HAJICKHOCTH.

AHnHOTanMu pabodux MporpamMm JTUCHUIUIMH (MOyJieil) peacTaBiIeHbl B MpHiiokeHuu b.

4. IPAKTUYECKASA NIOAI'OTOBKA

Nudopmanus o0 TPaKTHYECKOH TOATOTOBKE B  CTPYKTYpEe JIOIMOJHUTEIBHON
00pa30BaTeNnpHOM MPOrpaMMBbI MpeACTaBlieHa B IpuiiokeHue B.

B pamkax y4yeOHOro IuUIaHa JONOJIHUTENBHONM 0Opa30BaTENbHOM  MPOTPAMMBbI
WCIIONB3YIOTCA TPaJAUIMOHHBIE O00pa3oBaTEIbHBIE TEXHOJOTHHM, a TaKKe WHTEPAKTHBHBIC
TEXHOJIOTUH, MIPEICTaBICHHBIC B Ta0. 5.

Tabmuma 5
XapakTeprucTuka 00pa3oBaTeIbHON TEXHOJOTHU

HaumenoBanue Kpatkas xapakrepucTrka

PacuetrHo-rpaduueckas pabora | Paccunrarh roTOBHOCTh THIIOTETHUECKOTO SHEPTrO0JIOKA.

5. OOHEHOYHBIE U METOANYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUA

5.1. Tekyuuii KOHTPOJIb

Texymuii KOHTPOJIb MPOBOAUTCA B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHTPOJIBHBIX
3a1aHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IIpomeskyTOYHAsA aTTeCTALMSA

[IpomexyTouHas arTecTalys Mo MporpaMMme NpoBoaUTCs B opme 3auera, IK3aMEeHa WU
OT4eTa O CTAXHPOBKE B COOTBETCTBUM C YYEOHBIM IUIAHOM. XapaKTepUCTUKA 3aJaHUN
npeactasieHa B Tabmure 2 npunoxkenwus .

5.3. UtoroBasi arrecranus
WroroBas arrecraius mo nporpamme npoBoauTcs B popme . XapakTepucTUKa 3aaHuit
npencrasiena Tabnuue 3 npunoxenus I

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4ecTBa 00yueHHsl




[Topsimox  HE3aBUCHMMOM  OLIEHKM KayecTBa JONOJHHUTENBHOM  00pa3oBaTeNbHOM
MIPOrpaMMBbI NPEACTaBIEH B IPUIOKeHUU [

6. OPTAHUBAIIMOHHO-NIEJAT'OI'MYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHE

6.1. YueOHO-MeTOAMYecKOe M HHPOPMALIMOHHOE 00ecIiedeHue

a) mureparypa HTb MOU:

1. Kosnos, b. A. KpaTkuii cipaBOYHHMK IO pacyeTy HaJEKHOCTH PaJHO3JIEKTPOHHOMN
anmapatypsl / b. A. Ko3znos, U. A. Ymakos . — M. : CoBetckoe paano, 1966 . —432 c.;

2. Koznos, b. A. CipaBo4HUK I10 pacyeTy HaJeKHOCTH aIlaparypbl pajinodIeKTPOHUKI
u aBroMatuku / b. A. Koznos, 1. A. Ymakos . — M. : CoBerckoe panuo, 1975 . —472 c.;

3. CoopHuk 3ama4 1o Teopun HagexxHocTw / Pen. A. M. TTonosko, . M. Manukos . — M.
: CoBerckoe paauo, 1972 . — 408 c..

6) nmurepatypa ObC u B/I:

1. MenukoB A. B.- "Teopusi HAIE)KHOCTH JIEMEHTOB AIIEKTPOTEXHUUECKUX KOMILIEKCOB
U cucteM anekrpocHabkenus”, UsmatensctBo: "Bonrorpanckuit [AY", Bonrorpan, 2019 - (96

c.)
https://e.lanbook.com/book/139223.

B) ucnoiab3zyembie IbC:

He npedycmompeno

6.2. Kanposoe o0ecneuenune

JUia  peanu3anuu  JOTOJHUTEIBHOW 00pa30BaTeNbHOM MPOrpaMMbl  MPUBJIEKAIOTCS
IpernoiaBaTeNld U3 YMClla MTATHBIX HaydHO-Tiegarorndeckux padornukos ®I'bOY BO «HUY
«MDBW» wu numa, npencraBuTeNM paboTojaTenel WM OoObeIUHEHUW paboTomaTelei.
Wudopmanus o KagpoBoM oOecreueHUH JOMOJHUTENBbHOM 00pa3oBaTelbHON MHpOrpaMMBl
IpeACTaBJIeHa B IPHJIOKeHUU /1.

CBeneHuss O  pYKOBOJAUTENE  JIOMOJHHUTEIBHONM  00pa3oBaTeNbHOM  MPOrpaMMbI
IpesicTaBlIeHbl B pusoxenue E.

6.3. ®uHaHCcoBOE oDecreueHue

[lnam pacxomoB W pacyer OOOCHOBaHHMS CTOMMOCTH TIO  JOMOJHUTEIHHON
o0pa3oBaTenbHON TporpaMMe MpeICTaBlIeHbI B IpuiioxeHue XK.

@uHAHCHPOBAHUE MPOrPAMMBI OCYILECTBIISAECTCS 3a CUET JMYHBIX CPEACTB CIyllaTenen
WU 3aKa34MKOB, IO HAMPAaBICHUIO KOTOPHIX MPOBOAUTCS OoOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTYHaTh pabOTOAAaTeNu, yHUBEPCUTETHl (B ToM umcie MOMU), rocymapcTBEHHBIC
CTPYKTYPHI U IPOYNE YIACTHUKUA 00pa30BaTEIILHOTO PHIHKA.

6.4. MaTepuaJibHO-TeXHHYECKOE 0O0ecrieyeHue



MarepraabHO-TeXHHUECKUE YCIIOBHS PEaM3allii JOIOJHUTEIBHOW 00pa30BaTeIbHOM
pOrpaMMBbl MpeacTaBieHbl B [Ipunoxenun 3.
Kanenmapusiii rpadguk yueOHOTO Tporiecca pa3pabaThIiBaeTCs ¢ Y4ETOM TPEeOOBaHHM K
Ka4ecTBY OCBOeHHs M Mo 3ampocam obOydvaromuxcst ([Ipunoxenue UW). Pacnucanue 3aHsThit
pa3pabaThIBacTCs Ha KOKAYIO PEaTH3yeMyI0 IPOrpaMmy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne i/ Coneprxkanue u3MeHeHus (aKTyaanu3alnm) Jlara yTBepKJIeHUSI U3MEHEHUI
1 [Iporpamma yrBepkIeHa 03.07.2023
PYKOBOI[I/ITGHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o CeeneHuna o enagensue L3N M3KU
O6pa3OBaTCJ'ILHOI/I 1] Bragencu Ty0B C.B. C.B.
HporpaMMH - Mol ¢ WaeHTUdMKaTOp Rd88495da-GuzhovsV-ecd93f0e Fy)KOB




