NokyvMHHECTERCTBO HAYKIL U BRICIIETO OBPA3OBAHUS POCCUMCKON ®EJIEPAIIUNA

NHbopmaums o Bgagenble:

oUo: Hapl/IMaHO %Mgl%ﬁgg&&quuapCTBeﬂﬂoe ABTOHOMHOC ( 6pa30BaTeJIbﬂoe YupeiKaeHue BbICHIEro
[lonxHoCTb: W.0. npopekTopa 1o yuebHoii paboTe u MexayHapoaroii nePRAZGBAHIA

[ata nognucanus: 19.06.2025 O?(
YHUKanbHbI MPOrpaMMHbIA KIKOY:

HORMCKIUIT TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM

4dca022e2edda68550652e511ce2c28498206 8 LPABIIEHIS U PAJTMQSJIEKTPOHNKI

( TVCVYP)
AN

YTBEPXIAIO
N.o. mpopexropa no YPuM/[

Hapumanosa I'.H.
«05» 03 2025 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI

MOJAEJIMPOBAHUE PA/IMODJIEKTPOHHBIX CPEJICTB

VYpoBeHb 00pa3oBaHus: BbIcHIee 00pa30BaHKe - CIIEHATUTET
Hanpasnenue moaroroBku / crieranbHOCTh: 11.05.01 PagnodieKTpoHHbIE CHCTEMbI H KOMILTEKCHI
Hanpasnennocts (mpoduis) / cnenmanmzanys: WHaxeHepusi Ha3eMHBIX H KOCMHUYECKHUX CHCTEM CBS3H,

JIOKAIMH W HABUTAIIUH
dopma 00yueHUS: OUHASA

@axynpreT: UHCTHTYT paauodiekTpoHHol Texuukn (MPIT)
Kadenpa: nuHcTUTYT paanodnekrponHoii Texauku (MPIT)

Kypc: 4
Cemectp: 8
VY4eOnsIii man Habopa 2025 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbl yueOHO nesTenbHOCTH 8 cemectp Bcero EnnHunel

JIeKIIMOHHbBIE 3aHATHSA 22 22 qJacoB
[IpakTrueckue 3aHATUA 14 14 4acoB
JlabopatopHble 3aHATHS 16 16 4acoB
CamocTrosTenpHas pabora 56 56 JacoB
IToaroroBka 1 cimaua dK3aMeHa 36 36 JacoB
OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 4 4 3.€.

®opMBbI IPOMEXKYTOUYHOM aTTeCTAIlUU Cemectp
OK3aMeH 8

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

®UO: Hapumanosa I'.H.

HomkHocTh: M.0. mpopekTopa mo YPuM/I

Iata mopmnucanus: 05.03.2025

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
eb4el4e0-de8d-48f7-bf05-ceacbl67edfe

CornacoBaHa Ha noptane N2 83365



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Ilenp n3ydyeHHs JUCLUILUIMHBI COCTOUT B U3YYEHUH U OCBOEHHUH METOJI0JIOTMH MAaTEMaTHYECKOIO
MOJEIUPOBAHUA PAJUOIIECKTPOHHBIX CHUCTEM M YCTPOMCTB KAaK OCHOBBI MX KOMIIBIOTEPHOIO
IIPOCKTUPOBAHUS U UCIIBITAHMUSL.

1.2. 3agauy AUCHUILIUHBI

1. N3ydyeHue u 0CBOCHHE METOA0B MOACIUPOBAHUS CUTHAJIOB U MOJIEH C 3aJJaHHBIMU CBOMCTBaMU.

2. 3ydueHne mMaTeMaTUUYECKUX OCHOB MOJEIUPOBaHHUSA (PYHKIIHMOHAIBHBIX OJokoB PDOC
Pa3IUYHOTO YPOBHS CI0KHOCTH.

3. N3ydeHue TpaAUIIMOHHBIX METOJ0B ONTUMH3ALIMH ITPOCKTHBIX PEIICHUH.

4. TlonyuyeHue HABBIKOB HCIIOJb30BaHMUS MAKETOB NMPHUKIATHBIX HPOTpPaMM s OIEHKHU
3¢ PEeKTUBHOCTH PAAMOITIEKTPOHHBIX CPEICTB METOJIOM MoiesiupoBaHust Ha DOBM.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctumiinH: Moays crienuanu3anuy (major).

HNunexce nuctumaunel: b1.B.02./1B.01.01.08.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHpaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenmums
KOMITETCHIINU JUCITUILINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH

[1K-6. Crrocoben I1K-6.1. 3HaeT meToanI U 3HaeT METO/Ibl U aJITOPUTMbI MOJICIUPOBAHUS
BBIIIOJIHATH aJTOPUTMbI MOJICJIMPOBAHUS  |[IPOLECCOB B PAJAUOICKTPOHUKE,
MaTeMaTHUIEeCKOe MPOIECCOB B PaIMOTEXHUYECKUX CUCTEMAX U B
MOJICTTUPOBAaHKE pPaarod’IEKTPOHUKE, PaarOd’IEKTPOHHBIX CPEACTBAX
00BEKTOB | MPOIECCOB, |PATUOTEXHUUYECKUX CHCTEMax
B TOM YHCJIE C 1 yCTPOMCTBAX
HCIIOTIb30BAHUCM [IK-6.2. YMeeT noab30BaThC | YMEET IOJIBL30BATHLCS TUIIOBEIMU METOIUKAMU
NaKCTOB IIPHUKIIATHBIX THUIIOBBIMH METOIUKAMU MOJEIMPOBAHUS PAIUONIEKTPOHHBIX CPEACTB
HporpaMm MOJIETTUPOBAHUS OOBEKTOB U

IIPOLIECCOB

[TK-6.3. Bnanmeet cpeacrBamu |Bmameet cpeacrBamu pa3pabOTKU U CO3/IaHUs

pa3paboTKH U CO3/IaHus HMHUTALMOHHBIX MOJICICH C IIOMOIIBIO

HMHUTALMOHHBIX MOJICICH C CTaHJIapTHBIX MAKETOB MPUKJIATHBIX

MMOMOIIBIO CTAHJAPTHBIX MPOTpaMM MOJEIUPOBAHUS

MaKETOB MPUKIaTHBIX PaarOd3IEKTPOHHBIX CPEACTB

MpOrpaMm

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULIAX C YKA3AHUEM KOJIUYECTBA aKaICMUIECCKUX YaCoB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl

Buapl yaeOHOH AesTENBPHOCTH
4acoB |8 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 52 52
JIeKIIMOHHbBIE 3aHATHS 22 22
IIpaxTHueckue 3aHATUSA 14 14
JlabopatopHbie 3aHATHS 16 16
CamocrosiTesibHAsi padoTa 00y4alIIMXCH, B T.4. KOHTAKTHAsl 56 56
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 12 12
BrinonHeHne NpakTHYeCKOro 3a/1aHus 16 16
[ToaroToBKa K yCTHOMY OIpPOCY / cOOECEeTOBAHHUIO 6 6
[ToaroToBka K 3amiuTe oT4eTa 1Mo JIabopaTopHOH paboTte 8 8
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 14 14
IHoaroroBka mu craya 3K3amMeHa 36 36
O0mas TpyA0eMKOCTh (B 4acax) 144 144
OO0mas TpyroeMKocTh (B 3.e.) 4 4

5. CTpykTypa u coaep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Cam. |Bcero yacos
[Tpak. | Jla6. dopmupyembie
HasBanus paznenoB (TeM) TUCHUILIIUHBI | 3aH., pao., (6e3
3aH., 9 | pal. KOMIIETEHITHHN
q q HK3aMEHa)
8 cemecTp
1 MaTtemaTnueckoe MOJENNPOBaHUE — 4 2 4 15 25 [1IK-6

OCHOBA KOMIIBIOTEPHOTO
npoextupoBanus POC.

2 Marematuueckue mojaeinu POC, 6 4 4 15 29 I1K-6
MOJIETTMPOBAHUE TUITOBBIX
(GyHKIIMOHAJIBHBIX OJIOKOB, CUTHAJIOB U
MOMEX.

3 MaTteMaTHn4yeCcKue MOIEIN U 6 4 4 11 25 [1IK-6
MOJIETUPOBaHUE KOMITIOHEHTOB POC
Pa3IMYHOTO YPOBHS CIOKHOCTH.
MeToapl ONTUMU3AIMH MPOEKTHBIX
peLICHU.

4 CTaTUCTHYECKHUH aHAJINU3 U 6 4 4 15 29 T1IK-6

MHTEpIpEeTaLMs pe3yJbTaToB

MoJeUupoBaHus U uctbitanuss POC
Hroro 3a cemectp| 22 14 16 56 108

Hroro| 22 14 16 56 108
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTIINHBI (B T.Y. IO JCKIIHSIM)

HazBanus pasnenos (Tem)
JICIIATUTHHEI

ConeprxaHue pas3aeson (Tem)
JUCIUTUIUHBI (B T.. 11O JICKITHSM )

TpynoemMkocTb
(JIeKITMOHHBIS
3aHATHSA), U

dopmupyemble
KOMIIETEHIINH

8 cemectp

1 MaremaTtuueckoe
MOJICIIMPOBAHHE — OCHOBA
KOMITBIOTEPHOTO
npoektupoBanust POC.

Mopnenu peanbHBIX 00BEKTOB U
MOJICIIMPOBAHHUE KaK

cnoco0 nmo3HaHus Mupa. OyHKIMH 1
dbopmbr Mmozeneit. TpeboBanus K
MoJeNsIM. MaTemMaTnyeckue MOl |
ux knaccupukanus. O6mas
XapaKTepUCTHKA 3a]1a4, CBI3aHHBIX C
KOMITBIOTEPHBIM MPOECKTUPOBAHUEM
POC. Cratuctuueckuii xapakrep
kpurepueB dppextuHocTH POC. O6mas
XapaKTEPUCTHKA 3a/1a4 CTATUCTUIECKOM
teopur PTC. OcHOBHBIE 3Tanbl U UX
CoJIepKaHUe TIPU PEIICHUH 3a/1a41
OLIEHKU KpHUTEpHUS

s dexkruBaOCTH POC MeTo10M IpsSIMOTO
BEPOSTHOCTHOTO MOJACTHPOBAHUS Ha
OBM. O6mas cTpyKTypa MporpaMmbl
JUISL pean3alii METO/1a CTATUCTUYECKHIX
WCTIBITAHU.

[1IK-6

Htoro

2 MaremaTnieckue
monaenu POC,
MOJICJIMPOBAHUE TUMOBBIX
(bYHKIMOHATIBHBIX OJIOKOB,
CUTHAJIOB U ITOMEX.

AJNTOPUTMBI MOJIETUPOBAHUS CITyYalHbIX
BEJIMYHMH C

3aJJaHHBIMHM CTaTHUCTUYECKUMU
cBoMcTBaMU. MoieIMpoBaHue
CIIy4ailHOTO BEKTOpa C 3aJaHHOU
KOBapHalMOHHOW MAaTPULIEH.
MaremMaTnuecKkre MOJIEIH CIIydailHbIX
rpoueccoB. MapkoBCKOE CBOWCTBO
CIIy4alHBIX

nporeccoB. Konnenius ¢popmupyromiero
bunbTpa.

[yanu3m mozenei CUrHaiaoB U CUCTEM.
JuckperHas

arMpoOKCUMAalUs JTMHEWHBIX
JUHAMHUYECKHUX CUCTEM.

3aganue JMHAMHYCCKUX MOJICIICi
MapKOBCKHUX MPOIIECCOB B hopme
CHCTEMBI Pa3HOCTHBIX YPABHEHUI

JUIS IEPEMEHHBIX COCTOAHUA. Moaenu
IIPOLIECCOB

BUJa ckombasiero cpeanero (CC),
aBTOPErPECCUHU

(AP) mu APCC.

ITK-6

HUroro
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3 MatemaTtuueckue Omnwucanue napopmarroHHbx POC 6 [1IK-6
MOJIeNId ¥ MozienupoBanue |(mpumepsl). Knaccudukanus metomnoB
KoMIIOHeHTOB POC IIOCTPOEHUSI MATEMATUYECKUX MOJIEIIEH.
Pa3IMYHOTO YPOBHS @YHKIMOHAIbHOE MOJIEIMPOBAHHE.
CJIO’)KHOCTH. MeTobl OcHOBHbIE IPUHLIUIIBI YIPOILIEHUS
ONTUMMU3ALMH NPOEKTHBIX |onucanust POC npu noctpoeHnu
pEILIEeHUH. MaTEMaTHYECKUX MOJEIIEH.
CxeMOoTeXHHYECKHE U
CUCTEMOTEXHUUYECKHUE MOJIEIH.
Marematuueckue mozaenu POC Ha
Hecymiel yactore. [IpoGiemsl
MozenupoBanust Ha DBM. Ilpumepsr.
MeTo1 KOMIUIEKCHOM Oorubaroien mpu
MOJICIIMPOBAHUH YCTPOUCTB 0OPaObOTKH
CUTHAJIOB.
Hroro 6
4 Cratuctnueckuii aHanu3 |OLieHKa KauecTBa IPOrpaMMHBIX 6 [1IK-6
Y MHTEpIpeTanus JATYMKOB CIIy4aiHbIX uynces. Metozsl
pE3yJIbTAaTOB CTaTUCTUYECKOM TEOPUU IIPOBEPKU
MOJIETTUPOBAHUS U TUIIOTE3 B 3a/la4aX MOJEIUPOBAHUSA U
ucnsitanus POC ucnslitanus POC: kpurepun CThrofeHTa,
®umepa, [Iupcona
u Konmoroposa -CMupHoOBa B 3a1a4ax
IIPOBEPKU THIIOTE3 O COBMECTUMOCTHU
pE3yJIbTaTOB MOJEINPOBAHMS
Y HaTyPHOI'O DKCIIEPUMEHTA.
Utoro 6
Uroro 3a cemectp 22
Hroro 22
5.3. IIpakTH4yeckune 3aHATHSA (CEMHHAPBI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Ha3zBanus pazznenos (tem) | HaumenoBanue npaktuueckux 3ausatuil | Tpynoemkocts, | @opmupyembie
JCLIUTUTMHBI (cemuHapoB) q KOMIIETEHIINH
8 cemectp
1 Maremaruueckoe Coneprkanue 3TarnoB padoThI IpH 2 I1K-6
MOJICJINPOBAaHNE — OCHOBA |PELICHUH 33/1a4M aHAJIN3a
KOMIIBIOTEPHOTO n3meputenbHbix POC meTonom
npoektupoBanus POC. CTaTUCTUYECKOr0 MOJICIIMPOBAHUS HA
OBM.
Hroro 2
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2 MaremaTuueckue Metoa GyHKIIMOHAIBHBIX 4 I1K-6
mozaenu POC, npeoOpa30BaHUil B 3a7a4€
MOJIEJTMPOBAHUE TUIIOBBIX |MOJAEIUPOBAHUS CIIy4alHbIX BETUYHH C
(YHKIMOHATIBHBIX OJIOKOB, |3aJaHHON
CUTHAJIOB U ITOMEX. IUIOTHOCTBIO BEPOSITHOCTEM.
MoenupoBaHH€e CIIy4aillHOTO BEKTOpA C
3a/1aHHON KOBapHALIMOHHON MaTPULEH.
Mopenu ciydaiHbIX POLECCOB.
MapxkoBckoe
CBOICTBO CiTy4aiHbIX [TPOLIECCOB.
Konnenus popmupytromero GpuibTpa.
Monenu npoueccoB Bua CKOIb3AIIETO
cpeanero (CC), aBroperpeccuu (AP) u
APCC.
Hroro 4
3 MareMaTH4eCcKHe OynkuroHanbHble Mojenu POC B 4 IIK-6
MOJIEJIN U MOJIeIMpOBaHue |(popMme npeodpazoBaHUil KOMITJIEKCHON
KOMIIOHEHTOB POC orudaroiei mojJe3Horo CUrHana.
Pa3IMYHOTO YPOBHS
CJII0’)KHOCTH. MeTobl
ONTUMU3ALMH MPOEKTHBIX Hroro 4
peLieHui.
4 Crartuctuueckuil ananu3 |MeToabl CTaTUCTUYECKON TEOpUHr 4 IIK-6
Y UHTEPIpETALHS IIPOBEPKU TUIIOTE3 B 3a7ja4ax
pe3yabTaToOB MojiepoBaHus U ucnbiTanust POC:
MOJIETTUPOBAHUS U kputepuu CtprozieHnTa, duiiepa,
ucneitanust POC [Mupcona u Konmoroposa-CmupHoBa B
3a/1a4ax IPOBEPKU THIIOTES O
COBMECTUMOCTH pe3yJIbTaTOB
MOJIEJIMPOBAHUS U HATYPHOTO
JKCIIEPUMEHTA.
HTtoro 4
Hroro 3a cemectp 14
Hroro 14
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeseHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
HasBanus paznenos (Tem) HaunmenoBanue 1abopaTopHbIX Tpynoemkocts, | @PopMupyemble
JUCIUIINHBI pabot q KOMIIETEHIINH
8 cemecTp
1 Maremaruueckoe MaremaTrnueckoe MOAEIUPOBAHUE U 4 [1K-6
MOJIETTUPOBAaHUE — OCHOBA aHanu3 curHasnoB POC ¢ 3agaHHbIMU
KOMIIBIOTEPHOTO napaMeTpami.
npoektupoBanust POC. Wtoro 4
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2 MaremaTtuueckue moaenu | MaremMarnueckoe MOJSITHUPOBAHNE 4 [1K-6
POC, monenupoBanue CJIy4aiHbIX BEJIMYMH C 3aJJaHHOU
TUTOBBIX (PYHKIIMOHAIBHBIX  |TUIOTHOCTBIO PaclpeiesICHuUs
0JI0KOB, CUTHAJIOB U IIOMEX. BepoATHOCTEN. MeTox
(bYHKIMOHATBHBIX TPEOOpPa30BaHUH.
Meroasl CTaTUCTUYECKON TEOpUU
MIPOBEPKU TUIIOTE3 B 3a]a4aX
JKCIIEPUMEHTAIIBHOM IIPOBEPKHU
aJICKBaTHOCTH MaTeMaTHYCCKUX
MOJEIICH.
HTroro 4
3 Maremaruueckue Mojienu u | MoaenupoBaHue rayCCOBCKOTO 4 I1IK-6
MOJEJIUPOBAHUE CJIy4aliHOTO BEKTOpa C
KoMIoHeHTOB POC 3aJJaHHOM KOBapHalMOHHOU
Pa3IMYHOrO YPOBHS Marpuueil. OyHKIIMOHAIbHbIE
CIIO)KHOCTH. MeToIbl Mozenn. MeToa KOMILIEKCHOM
ONTUMU3ALMH MPOEKTHBIX oruOaromeH.
peLICHUH. Hroro 4
4 Cratuctuueckuid aHam3 1 | MeTo/ibl CTaTUCTUYECKOM TEOPUH B 4 I1K-6
WHTEPIIPETAIUs PE3YIbTATOB |3aJa4axX MOJICTUPOBAHUS U
MOJICTTUPOBAHMS U UCTIbITaHus |ucnbiTanust POC.
PoC Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buer caMocTosITeNbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmuia 5.6. — Bujbl caMoCTOATEIbHOM PabOThI, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Haszsanus pasnenos | Buael camocrostensHol | Tpynoemkocts, | @opmupyemsbie
DopMBI KOHTPOJIA
(TeM) TUCLMILIAHBI paboThI q KOMIIETCHITUHU
8 cemecTp
1 Maremarnueckoe |Iloaroroska k 3 I1K-6 TectupoBanue
MOJIETTUPOBAHUE — TECTUPOBAHUIO
OCHOBA Beinonnenue 4 I1IK-6 IIpakTrueckoe
KOMIIBIOTCPHOT'O [PAaKTUYECKOI0 3aJaHus 3aJaHUe
HPOCKTHPOBaHMA [ToroToBKa K yCTHOMY 2 [1K-6 VerHbIi omnpoc /
POC. orpocy / codeceI0BaHUIO cobecei0BaHMe
IToaroroBka K 3amure 2 I1K-6 3amura oTYeTa 1o
oTYeTa 1o J1abopaTOpHOM nabopaTopHOit
pabore pabore
IToaroroBka k 4 I1IK-6 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Hroro 15
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2 Marematuueckue |IlonroroBka k 3 [1K-6 TectupoBanue
mozaenu POC, TECTUPOBAHUIO
MOJZICIMPOBAHNUEC Brinonnenue 4 [IK-6 [IpakTrueckoe
TUIIOBBIX IIPaKTUYECKOI'0 3aJaHus 3alaHue
GyHKIMOHANBEHEIX  [TonroToBKa K yeTHOMY 2 [1K-6 VerHbii ompoc /
OIIOKOB, CUTHANOB 1 | orpocy / cobece10BaHMAIO cobeceoBanune
TIOMEX. IToaroroBka k 3amure 2 I1IK-6 3amura oTyeTa 1o
OTYeTa 10 JIAOOPaTOPHOU nabopaTtopHOit
pabote pabote
[Toarororka k 4 ITK-6 JlaGopaTopHas
nmabopaTopHO# padoTe, paborta
HaIMcaHue oTyeTa
Hroro 15
3 Marematuueckue |Iloaroroska k 3 I1K-6 TectupoBanue
MOJICITH TECTUPOBAHUIO
MOJZIEIMPOBAHNUEC Brinonnenue 4 [IK-6 [IpakTuueckoe
KoMroHeHTOB POC | mpakTiueckoro 3amanns 3ajaHNe
pasIMaHOrO YPOBHA | [TonroroBKa K 3amuTe 2 [1K-6 3amyra oT4era 1o
CI0KHOCTH. METOAbL | gryera 1o naGopaTopHOIL 1abopaTopHOi
ONITHMH3AIIH _ |paGore pabote
TPOCKTHRIX PEIICHIM. | 17 i roToBKa K 2 [1K-6 JlabopaTopHas
naboparopHoit padore, pabora
HAIMCaHWEe OTYeTa
Hroro 11
4 Craructuueckuii  |[loaroroBka k 3 [IK-6 TectupoBanue
aHaIN3 U TECTUPOBAHUIO
HHTEpIpETalu Brimonaenue 4 IIK-6 IIpakTrueckoe
pe3yJIbTaTOB IIPAKTHYECKOTO 3aJaHU 3aJIaHUE
MOZCIUPOBAHUA 1 [ToAroTOBKA K YCTHOMY 2 I1K-6 VeTHBII onpoc /
ucnprranns POC onpocy / CoBeCeI0BaAHMIO cobecenoBaHue
[ToaroroBka k 3amure 2 [1K-6 3amura oT4eTa 1no
OTYeTa Mo 1abopaTopHOU nabopaTtopHOit
pabote pabote
[ToaroroBka k 4 [1K-6 JlabopaTopHas
naboparopHoit padore, pabora
HAITMCaHWe OTYeTa
Hroro 15
Hroro 3a cemectp 56
[ToaroroBka u cnaya 36 DK3amMeH
9K3aMeHa
Hroro 92

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMIMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
3aHATHI
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Bunbl yueOHO e TeIBHOCTH

dopmupyembie
PMIPY Jlek. [Tpax. Jlab. Cam. ®DopMBI KOHTPOJIS
KOMIIETEHIIUU
3aH. 3aH. pao. pao.
I1K-6 + + + + 3amura oTyera 1o J1abopatopHoi padoTe,

JlaboparopHas paboTa, [IpakTuueckoe
3ananue, TectupoBanue, Y CTHBIN ompoc /
cobecenoBanne, JK3aMeH

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oueHKH U1t OPM KOHTPOJIS IIPECTaBIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

N . MaxkcumanbHbIA
MaxkcumanbHbIA MaxkcumanbHbII
6asu 3a mepuos Bcero 3a
®opMBI KOHTPOJIA 6amt Ha 1-yro KT ¢ | Gamn 3a nepuoa
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
8 cemecTp
3amuTa oT4eTa o 0 5 10 15
nabopaTopHoii paboTe
YcTHbIi onpoc / 3 3 4 10
cobecenoBaHue
JlaGopartopnast pabota 0 5 10 15
[Ipaktyeckoe 3aganue 5 5 5 15
TectupoBaHue 5 5 5 15
OK3aMeH 30
Hroro makcumym 3a 13 23 34 100
nepuo
Hapacratomum urorom 13 36 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 3a TEKYITUH KOHTPOJIb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bayuibl Ha aTy TEKyLIero KOHTPoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbl OamtoB Ha naty TK 5

Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OILICHKY MPEJCTaBIEH B TaOIuIe
6.3.
Tabmuma 6.3 — Ilepecder cymMMbI OAJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTMYHO) (3a4TEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4T€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Tpyxun, Muxaun IlaBnoBud. OCHOBBI KOMIIBIOTEPHOI'O NMPOEKTUPOBAHUSA U MOJEIUPOBAHUS
PaIMOdJIEKTPOHHBIX CpeACTB: yueOHoe mocooue / M. I1. Tpyxwun ; peu. A. JI. UBnues. - M. : 'opsiuast
nunus - Temexom, 2017. 381 c. [DnekTtpoHHBH pecypc]: — Pexum pocrtymna:
https://reader.lanbook.com/book/111111#1.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. bopucos, IOpuii IlerpoBuu. MaTteMaTnueckoe MOAECIMPOBAHUE PAAUOTEXHUUECKUX CUCTEM U
ycrpoiicts / FO. I1. bopucos, B. B. IIsetHoB. - M. : Panuo u cBsi3b, 1985. - 176 c. (Hanuuue B OubIMOTEKE
TYCVYP - 5 3k3.).

2. beikoB, Buranuii BacuibeBuu. LludppoBoe MoaennpoBanyue B CTATUCTUYECKON pallOTEXHUKE /
B. B. brikos. - M. : Cosetckoe panuo, 1971. - 325 c. (nanuuue B 6ubnuorexe TYCVYP - 6 9k3.).

3. I'pumaes, FO. H. OcHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBaHUS U MozenupoBanus POC : yue6Hoe
nocobue / 0. H. I'pumaeB. — Ps3anb : PIPTY, 2015. — 60 c. [DnekTpoHHbIi pecypc]: — Pexum
noctyna: https://reader.lanbook.com/book/168338#1.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. OCHOBBI KOMIIBIOTEPHOTO MPOSKTUPOBAHUS M MOJECIUPOBAHUS PAAUOIICKTPOHHBIX CPEACTB :
YueOHo-MeTOqUYECKOE MOCOOUe A CTYACHTOB IMPHU BBHINOJHEHUHU 3aJaHUM MO MpPaKTHUKE U
nabopatopHbiM paboram / B. U. Tucnenko - 2016. 23 c. [DnekTpoHHbIN pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/6547.

2. Tpyxun, Muxaun [TaBnoBud. OCHOBBI KOMIBIOTEPHOT'O MPOCKTUPOBAHUS U MOJCIUPOBAHUS
PaIuOdJICKTPOHHBIX CpeCcTB. JIabopaTopHBIi MpakTUKyM: yueOHoe mocooue st By30B / M. I1. TpyxuH ;
peu.: b. A. Ilanuenko, A. JI. UBnueB ; Ypanbckuil (eaepalbHblii YHUBEPCUTET UMEHHU MEPBOTO
[Ipesunenta Poccuu b. H. Enpuna. - M. : FOpaiit, 2020. 121 c. [DnexTpoHHbIi pecypc]: — Pexum
qocTynmna:
https://urait.ru/viewer/osnovy-kompyuternogo-proektirovaniya-i-modelirovaniya-radioelektronnyh-sredst
v-laboratornyy-praktikum-453364#page/1.

3. Opra"u3zamnus camMoOCTOATEIbHOU paboThl: YdyeOHO-MeToamueckoe mocobue / . O.
HoznpeBatsix, b. ®. Ho3zapeBatbix - 2018. 23 c¢. [DnekTpoHHbIN pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PadOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IIPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccuoHATIbHbIE 0a3bl JAHHBIX
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U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy M3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamaTrhCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJI Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnas nabopatopus MHGOPMAIIMOHHBIX TEXHOJOTHH: ydeOHas ayIUTOPHS ISl IPOBEACHUS
3aHATUN NPAKTUYECKOrO TUIA, yueOHAast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1abOpaTOPHOTO THUIIA,
MOMEIIEHHUE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 423 ayn.

Omnwucanue UMeroIerocss 000py0BaHUS:

- Jocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpusogom Master Control Matte 203*203 cm White FiberGlass,
YyepHas KarMa I10 IEPUMETPY;

- IIpoextop NEC «M361X»;

- Cuctemnsbiit 610k (16 1mIT.);

- Monwurops! (16 mrT.);

- KomnsroTep;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- LibreOffice;

- Scilab;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebnas mabopatopus WHPOPMAIIMOHHBIX TEXHOJIOTHH: ydeOHasl ayIUTOPHS ISl IPOBEICHUS
3aHATUM MPaKTHUYECKOIro THIA, yueOHas ayIuTOpuUs JJIs MPOBEICHUS 3aHATHI 1abOpaTOpHOTO THIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- Jlocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 3Dkpan ¢ anekrponpuBogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KarMa 1o nepumerpy;

- [Tpoextop NEC «M361X»;

- CucremMnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHOMIB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
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PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOJIb3YIOTCSl OLICHOYHBIE MaTEPUAIIbl, TPEICTaBICHHBIC B TabmuIe 9.1.
Tabnuua 9.1 — @opMbl KOHTPOJISL U OLICHOYHBIC MAaTSPHUAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
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1 Maremaruueckoe [1K-6 3ammra otyeta no |[IpumepHbIil mepeueHb
MOJIETUPOBAaHUE — OCHOBA nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
KOMITBIOTEPHOTO pabore 1ab0paToOpHBIX PaboT
npoexruposanust POC. VYcTHblii onpoc / [IpuMepHBIii TIEpeYeHb
cobecenoBaHNe BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 MaremaTu4eckrue MoeNu [TK-6 3ammra otyeta o |[IpumMepHbIil mepeueHb
POC, mogenupoBaHyue TUIIOBBIX nabopaTtopHOi BOITPOCOB JJIS 3aLIUTHI
(YHKITMOHATBHBIX OJIOKOB, pabote 1a00paTOpHBIX PaboT
CUTHAJIOB U IMMOMCX. YcTHbI# onpoc / [IpumMepHbIii TEpeUeHb
cobecenoBaHue BOIPOCOB JJIsl YCTHOTO
ompoca / cobecenoBaHUs
JlaGopatopHas Tembl 1abopaTOpHBIX paboOT
pabota
[TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
3 Maremarnueckue monenu u  |11K-6 3amuTa otyera mo |IIpumepHslit nepedeHb

MOJICJIINPOBAHNE KOMIIOHEHTOB
POC pasznuyHoro ypoBHs
CIIO’KHOCTH. MeTOoIBI
ONTHUMHU3AIHHU ITPOCKTHBIX
peuieHui.

nabopaTopHOH BOITPOCOB JIJIs 3AITUTHI

pabote 1abopaTopHbIX paboT

JlaGopaTopHas Tembl 1abopaToOpHBIX paboT

pabora

[IpakTrueckoe TeMbl MPaKTUYECKUX 3aJaHUI

3a/laHue

TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX

BOITPOCOB
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4 CraTuCTUYECKUH aHAIIU3 U [1IK-6 3amuTa otdyera o |IIpumepHslii nepeyeHb

MHTEpIpETans Pe3yIbTaTOB nabopaTopHOi BOIIPOCOB IS 3aLUTHI
MOJIETTMPOBAHUS U UCTIBITAHUS pabore 1a00paTOpHBIX PadoOT
P3C VYerabiii onpoc/  |TIpuMepHBIit TepedeHb
cobecenoBaHNe BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHKe
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [TepeueHb IK3aMEHALIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILIMHE TpuBeacHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE yCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CHUCTEMAaTHUYECKH | CHCTEMATUYECKOE
CYMMBI OaJIOB OCYIIECTBIIIEMOE pUMEHEHNE
yYMEHHUE HABBIKOB
4 (xopotio) ot 70% no c(hOpMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKaliue coJieprKariue
CyMMBI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbIE | CHOPMUPOBAHHOE YCIELIHOE U
MaKCUMAJIbHOW | CHCTEMaTUYECKHE yMEHHue CHUCTEMaTHUYECKOe
CYMMBbI 0aJIOB 3HAHUSA MPUMECHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [lIkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETEHIINH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. MaTteMaT4eCKON MOJIEILIO HA3LIBAIOT:
1) ®opmanbHOE onrMcaHue 00bEKTa UITU SIBJICHUS TPU MOMOIIHN (YHKIIMOHATIBHBIX CXEM;
2) ®opManpHOE ONMHMCaHUE OOBEKTa WM SABJICHUS NPU NMOMOUIM (PYHKIHOHAJIBHBIX WU
JIOTUCTUYECKUX OINEPaTOPHBIX COOTHOIIECHUH, areOpandyeckux U IpyruxX ypaBHEHUH;
3) HepopmansHoe 00BbeKTa UK SIBIICHNUS,
4) CoBOKYITHOCTH (hOpMYJI, OMTUCHIBAIOIINX OOBEKT WIIN SBIICHHE.
2. MaTreMaTn4ecKuM MOJEIUPOBAHNEM HA3bIBAIOT
1) UccnenoBanue 0ObeKTa WM SIBJICHUSI HA OCHOBE MCIIOJIb30BaHHS MATEMAaTHYECKOW MOJIENH;
2) UccnenoBanne 0ObeKTa UM SIBICHUS HA OCHOBE CIELIMAIbHBIX MPOTrpamm;
3) UccnenoBanuie 00beKTa WM ABJIEHUS HA OCHOBE €r0 He(hOPMAIILHOTO OMUCAHMUS;
4) UccnenoBanue 00beKTa MU SIBJICHUSI C TOMOIIbIO IEPCOHAIBHOTO KOMITbIOTEPA.
3. MeTo KyCO4YHOM almpOKCUMAIIMH INIOTHOCTH PACIPENENICHNs BEPOSATHOCTH COCTOUT

1) B 3aMeHe MJIOTHOCTH paclpeniesieHUuss BEPOSITHOCTH CTyleH4YaTol QyHKuued — Habopom
MPSIMOYTOJIbHUKOB, BIIMCAHHBIX B HEE M UMEIOLIUX OJMHAKOBbIE TUIOIIAIH;
2) B 3aMeHe NMJIOTHOCTU paclpesiesieHuss BEPOSITHOCTH CTyleH4YaTol QyHKuued — Habopom

TPEYroJbHUKOB, BIMCAHHBIX B HEE U UMEIOIINUX OJMHAKOBBIE TUIOMIA/IN;
3) B 3aMeHe MJIOTHOCTHU paclpeiesieHHs] BEPOSITHOCTU cTyneH4aTol GyHKuueil — Habopom
POMOOB, BIMCAHHBIX B HEE M UMEIOIINX OJMHAKOBBIE TUIOIIA/IN;

4) B 3aMeHe MIOTHOCTU paclpeesieHus BEPOSTHOCTH CTyNEeHUYaTOW QyHKIUen
KBa/IpaToOB, BIIMCAHHBIX B HEE U UMEIOUINX OJIMHAKOBBIE IJIOIIAIH.

4. ®opMupoBaHHE MATEMAaTUUECKONW MOJIEIN OOBEKTa UCCIICTOBAHMS BKITIOUAET
1) CocraBienueM HepOpMalTbHOrO ONMHUCAHUS M (OPMAIBLHOTO AJITOPUTMA, KOTOPOE
3aBepuIaeTcs
MOCTPOCHUEM (DYHKIIMOHATILHOM CXEMBI;

2) CocraBnennem Habopa Ghopmy;
3) CocraBiienneM HeOPMATBLHOTO OTIHCAHUS;
4) CocraBieHHEeM ONUCAHMSI IPUHIUIIOB paboThl 00BEKTA UCCIIEOBAHMUS.

5. Ilpu uccnenoBannu PTC MeTtomamMu MOIeTWpOBaHUS BO3HUKAIOT CIIOKHOCTH, KOTOPBIE
MIPOSIBIISIIOTCA B CIEYIOIIEM
1) PTC — ogHOMEpHBIE CUCTEMBI C HEOOJIBIIINM YUCIIOM 3JIEMEHTOB, (DYHKIIMOHAIBHBIX CBS3EH
MeX1y HUMH;

Habopom
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10.

1.

12.

13.

14.

2) PTC — MHOTOMEpHBIE CUCTEMBI ¢ OOJIBIITUM YHCIIOM SJIEMEHTOB, (DYHKIIMOHAIBHBIX CBI3CH
MEX1y HUIMH U CTATUCTUYECKUM XapaKTepPOM MX BOSHHMKHOBEHMS,;

3) PTC — cuctemsbl ¢ OONBIIMM YHCIIOM AJIEMEHTOB C (DYHKIIMOHAIIBHBIMU CBSI3SIMU MEXIY HUMH
u

JETePMUHUPOBAHHBIM XapaKTePOM MX BO3HUKHOBEHUS;

4) PTC — cuctembl ¢ OOJBIINM YUCIIOM 3JIEMEHTOB, paboTy KOTOPBIX HEBO3MOXKHO OTNHCATh
MaTeMaTH4YeCKUMHU (popMyTamH.

. DIEeKTpOMarHuTHas COBMECTUMOCTH anmaparypsl POC sto

1) CiocoO6HOCTH anmaparypsl GyHKIIMOHHUPOBATH COTJIACHO TpeOoBaHUsIM TY OTHOBPEMEHHO C
JIPYTUMHU YCTPOHUCTBAMH B PEAIbHOM AJIEKTPOMAarHUTHON 00CTaHOBKE;

2) CniocoOHOCTH amnmaparypbl He cO3/1aBaTh HE JOIYCTUMBIX IIOMEX IPYTHUM YCTPOHCTBaM;

3) Cnoco6HOCTH anmaparypbl YBEIMUYUBATh YyBCTBUTEIBHOCTH MPU BO3JIEUCTBUHU Pa3IMYHBIX
TIOJICH;

4) CriocoOGHOCTh ammapaTypbl yMEHbIIaTh YyBCTBUTEIBHOCTh IPU BO3JACHCTBUM Pa3IUUHBIX
noJieH.

. 7 Kako#t MeTon mpuUMeEHsieTCs I pa30MeHUs dJIEKTPUUECKON cXeMbl Ha (YHKIIMOHAIBHO

3aKOHYEHHBIC YACTH
1) AGcTpakuus;

2) JlekoMIo3uiusi;
3) ArperupoBaHue;
4) UnTerpupoBaHue.

. 8 IIpuHIMI crieruanu3anuyu MOJEIN COCTOUT B TOM, YTO

1) CtpouTtcst HEe 0/IHA CIIOKHASI, @ HECKOJIBKO MPOCTHIX MATEMATHYECKUX MOJIEIICH;

2) CtpouTcst oHa CIIOKHAsT MaTEMaTHYECKast MOJIEb;

3) CtpouTcst HECKOIBKO CIOKHBIX MAaTEMAaTHYECKUX MO/IETICH;

4) Ctpoutcs ojHa IPOCTass MaTeMaTHIECKask MOJICITb.

9 COBOKYNHOCTH CBEIEHUH O paaMOCUCTEME, NOCTaTO4YHass MAJsi yCTAHOBJIEHUS
MPEIoJIaraeMoro Wi (pakTHUecKoro ainroputma e€ paboThl Ha3bIBAETCS

1) ®opmallbHBIM ONTUCAHUEM PAJTHOCUCTEMBI;

2) HedopManbHBIM ONEICAaHUEM PAIUOCUCTEMBI;

3) OGBIYHBIM OTIUCAHUEM PAJTHOCUCTEMBI;

4) YCIIOBHBIM OMMCAaHUEM PATUOCHUCTEMBI.

10 Omnepatop A mipeAcTaBiIseT co00i

1) [IpaBuiio, Mo KOTOPOMY KaxJ0My 3JIEMEHTY MHOKECTBA BXOJHBIX IEPEMEHHBIX X CTaBUTCS B
OJHO3HAYHOE WJM B3aHUMOOJHO3HAYHOE COOTBETCTBUE 3JIEMEHT MHOYKECTBA BBIXOJHBIX
MEPEMEHHBIX Y;

2) OyHKIHIO IEPEMEHHON BXOHBIX MTEPEMEHHBIX X;

3) OyHKIHIO TIEPEMEHHOM BHIXOIHBIX MIEPEMEHHBIX Y ;

4) MHOecTBa BBIXO/IHBIX TIEPEMECHHBIX Y.

11 BHyTpeHHUMH TapaMeTpaMH CUCTEMbI Ha3bIBAIOT

1) ®usnueckrue BEJIMYUHBI, YUCICHHbIE 3HAYECHUSI KOTOPBIX XapaKTEpHU3yIOT CBOICTBa
(YHKIIMOHATBHBIX 3BE€HBEB, 00pPA3YIOIIMX CUCTEMY;

2) MHOXeCTBO 3HaY€HUH, KOTOPhIE XapaKTePU3yIOT CBOMCTBA BCEH CUCTEMBI;

3) MHOXeCTBO 3HAUCHUHN BXOJIHBIX MIEPEMEHHBIX X;

4) MHOeCTBO 3HAUYCHHUI BBIXOIHBIX TIEPEMEHHBIX Y.

12 [Ins pemieHust 3aj1a4 UCCIECIOBAHUS PAJUOCUCTEM IIHUPOKO HCTIOJIb3YIOTCS

1) CraTucTu4eckrue MOACIH;

2) UHTerpanpHbIe MOCIH;

3) AuddepeHunanbHpie MOIEIH;

4) JlerTepMUHAPOBAHHBIC MOJICITH.

13 JIroOyro panrocrucTeMy MOKHO COCTaBUTh U3

1) OnHoOTO (hYHKIIMOHATBEHOTO 0JIOKA,

2) OIHOTO CTPYKTYPHOTO OJIOKA;

3) Omnepatopa A;

4) OrpaHl4YeHHOT0 YKCIa PA3IUYHBIX (PYHKIIMOHATBHBIX 3BEHBEB.

14 TlpuHIUIT IEKOMIIO3UIIMU CUCTEMBI

1) [To3BosIeT CTPOUTH MaTEMaTHYECKUE MOJIENIH, OTOOpaKaroIIye e€ padoTy Ha KaXKIOM 3Tare;
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15.

16.

17.

18.

19.

20.

2) I1o3BOJISIET CTPOUTH MaTEeMaTUUYECKHE MOJICNIH, OTOOpa)karme paboTy Bcell CHCTEMBI B
LEJIOM;

3) [To3BoJisieT CTPOUTHh MaTEMaTHYECKUE MOJIENIH, OTOOpakaroIIue e€ padoTy Ha IEPBOM 3Tare;
4) ITo3BonsIeT CTPOUTH MaTeMaTHYECKUE MOJIENIH, OToOpaxarmue e€ padoTy Ha MOCIeIHEM
JTarne.

15 MeTox KOMIUIEKCHON OrrOarome CBOIUTCS K

1) 3aMmeHe 3BeHA PaJMOCHCTEMBI MOJEIBI0O — HU3KOYACTOTHBIM (OOBIYHO KOMIIJIEKCHBIM)
3BEHOM;

2) 3ameHe 3BeHa paAMOCUCTEMbI MOJIENbIO — BHICOKOYACTOTHBIM 3BEHOM;

3) 3aMeHe 3BeHa PaIuOCUCTEMbI MOJIENIbIO — HHTETPUPYIOLIIM 3BEHOM;

4) 3aMeHe 3Be€Ha PaJMOCUCTEMbl MOIECIBIO — MU (PEepEeHIMPYIONTUM 3BEHOM.

16 MeTon HecyIel MOKHO CTPOUTD

1) Ha ocHOBe Kak MPUHIMIHUATIBHBIX, TAK U CTPYKTYPHBIX U GYHKIIMOHATIBHBIX CXEM;

2) Ha ocHOBE TOJIbKO MPUHIIUMTAAILHBIX CXEM;

3) Ha ocHOBE TOJBKO CTPYKTYPHBIX CXEM;

4) Ha ocHOBE TOJIBKO (yHKIIMOHATBHBIX CXEM.

17 MeTon Hecyllel MOKHO CTPOUTD

1) Ha ocHOBe Kak MPUHIMIHUATIBHBIX, TAK U CTPYKTYPHBIX U GYHKIIMOHATIBHBIX CXEM;

2) Ha ocHOBe TOJIEKO MPUHIUITHAIIBHBIX cXeM3) Ha OCHOBE TOJIBKO CTPYKTYPHBIX CXEM;

4) Ha ocHOBE TOJIBKO (YHKIIMOHATBHBIX CXEM.

18 Metoa HecyIel OTINYaeTCs METO/1a KOMIUIEKCHOM OruOaromieit Tem, 4To

1) Ucnonw3yeTcst curHan Ha HeCyIel JacToe;

2) Ucnonp3yeTrcs curHai Ha MPOMEXKYTOYHOM 4acToe;

3) Ucnonw3yeTcss KOMIUIEKCHas oru0aroias CUrHaia;

4) Vcnonb3yeTcst BUACOCUTHAI.

19 I1pu MmomenupoBaHUU PATUOTEXHUYECKUX CHCTEM HEOOXOIMMO IPUMEHSTh

1) Unrerpanuto;

2) Metozasl abcTpakiuy,

3) Cratuctudeckue MeToapl 00pabOTKH CUTHAJIOB;

4) uddepennmanpHbie ypaBHEHUS.

20 BHemHMU napaMeTpamMu CUCTEMbI Ha3bIBAIOT

1) MHOXeCTBO 3HaYEHUH, KOTOPHIE XapaKTePU3YyIOT CBOMCTBA BCEH CUCTEMBI;

2) ®usnyueckre BeINYMHBI, YUCICHHbIE 3HAUEHUSI KOTOPBIX XapaKTepU3YIOT CBOWCTBA BXOAHBIX
CUTHAJIOB U CpeJibl paCIPOCTPAHEHUS PAINOBOJIHBL;

3) MHOXeCTBO 3HAUCHUHN BXOJIHBIX IEPEMEHHBIX A;

4) MHOKeCTBO 3HAUYCHHUI BBIXOIHBIX TIEPEMEHHBIX Y.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. O6mue NpUHLIKITEI MOJICIIUPOBAHUS PAIUO3ICKTPOHHBIX CPEICTB.

o

—_

11.

. FeHepauI/m CHy‘I&ﬁHBIX BCJIMYHMH C NPOH3BOJBHBIM 3aKOHOM pacOopeACICHHUA MCTOAOM

13.
14.
15.

COoXNAANRAW

MareMatnueckast MOJIEIb, MATEMAaTUYECKOE MOEINPOBAHUE, OCHOBHBIE YETBIPE ATAla
MaTeMaTHYECKOr0 MOJEIUPOBAHMUS.

IIpouecc MaTeMaTHYECKOTO MOAEIUPOBAHUS PAAUOIIEKTPOHHBIX CPELICTB.

Oco0GeHHOCTH MaTeMaTHYECKOT0 MOJICIIMPOBAHUS PAAUOTEXHHUECKUX CHCTEM.
dopMabHOE ONMCAHUE PAJTUOTEXHUUECKUX CUCTEM.

3azauu MOAEINPOBAHUS PATUOTEXHUYECKUX CUCTEM, KPUTEPUH OLIEHKU KayeCTBa PELICHHUS.
Meroasl MOAEIUPOBAaHUS HENIPEPBIBHBIX AETEPMUHUPOBAHHBIX CUTHAJIOB.

MopaenupoBaHue ¢ UCIIOJIB30BAaHUEM METOAA HECYLIEH.

MozenupoBaH#e ¢ HCIIOJIB30BAaHHEM METOAA OTHOAIOIICH.

MopennpoBaHre CUTHAIOB CO CIIy4alHBIMU ITapaMeTpaMu. ['eHepanys AUCKPETHBIX CIIy4YalHbIX
BEJINYMH.

Meroabl reHepalyy CiIy4aiHbIX BEJIMYUH C PABHOMEPHBIM 3aKOHOM PACIIPEACIICHUS.

00paTHBIX (PYHKITHIA.

Meroasl reHepanyy CiIy4aiHbIX BEJIMYUH C HOPMAJIbHBIM 3aKOHOM PACIIPECIICHUS.

Meronsl reHepanyy Ciry4aiHbIX BEKTOPOB.

MonenupoBaHue rayCCOBCKMX CIIyYaHHBIX IIPOLIECCOB C 3aJaHHBIMU KOPPEIALUOHHBIMU
CBOMCTBAMH.
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16. MeTtoabsl TEOpPUU CTATHCTHYECKOW MPOBEPKHM THUIMOTE3 B 3amadyax o0paboOTKu
AKCIEPUMEHTAIbHBIX TAHHBIX.

9.1.3. IlpuMepHbBIi NepedeHb BOMPOCOB sl 3a1MTHI J1a00PATOPHBIX padoT

1. Yro sBnseTcs OCHOBOM pa3paboTku (yHKIMOHAJIBHBIX MaTeMaTHueckux mojaeneit POC c
HCIIOIB30BAHUEM METOIa KOMIUIEKCHOM OrnOaromei.

2. O6pscHuTe MEeTONl (YHKIIMOHAIBHBIX NMPE0Opa30BaHUN B 3a/laue MOJCIUPOBAHUS CIydaiiHON
BEJIMYMHBI C 3aJaHHOW IUIOTHOCTBIO PaCIpPENEIEHUs BEPOSITHOCTEN.

3. OObsicHUTE KOHIEMUHIO (GOpMHUPYIOIIEro (uiIbTpa B 3aJaye MOJACIUPOBAHUS CIyYalHBIX
CUTHAJIOB C 3aJJaHHBIMHM CTaTUCTUYECKUMHU CBOMCTBAMMU.

4. OObACcHUTE CBOMCTBa MApPKOBCKOT'O CIy4aiiHOTO CUTHAIA.

5. 3anuiuTe COOTHOIICHHUS, ONPEETAIONINEe MATEMAaTUUECKYI0 MOJIENb JIMHEHHON JUHAMUYECKOU
CUCTEMBI B (hOpME CUCTEMBI Pa3HOCTHBIX YPAaBHEHUH JIJISl IEPEMEHHBIX COCTOSTHHSL.

6. 3anuiuTe COOTHOIICHUS, ONPEAEIAIONINEe MATEMAaTUUECKYI0 MOJIEb JTMHEHHON JUHAMUYECKOU
CHUCTEMBI Ha OCHOBE AMCKPETHOW aNmpOKCUMAaLUU COOTHOLIECHHUS, ONPEAEIAIOUIErO CBA3b
BBIXO/Ia U BXOJIa 3TOM CHCTEMbI BO BpEMEHHON 00JIaCTH.

7. 3anuiuTe COOTHOLICHUS, ONPEAEISIONINEe MATEMAaTUUECKYI0 MOJIEb JTMHEHHON JUHAMUYECKOU
CHUCTEMBI Ha OCHOBE AMCKPETHOW aNmpOKCUMAaLUU COOTHOLIECHHUS, ONPEAEIAIOUIErO CBA3b
BBIXOJ]a ¥ BXOJ1a TOM CUCTEMBI B YaCTOTHOM 00JIaCTH.

9.1.4. [IpuMepHbIii NepevyeHb BONMPOCOB /IJIsl YCTHOTO ONpoca / codeceq0BaHUs

l. YUto Ha3pIBalOT MaTteMaTU4yecKod mozaenbro? Kak oCylecTBISIETCS MaTEMaTHYE€CKOE
MOJIETTUPOBaHUE?

2. Kakue cymecTByIOT METO/Ibl T€HEpalluy CIy4alhHOTro BekTopa? Kakue CymecTByIOT METOIbI

TreHepali HOPMaJIbHOTO CIIy4alHOro mnporuecca?

Kak cocraBnsercst HedhopmanbHOe U (HOpMaATHHOE OMTMCAHWE MaTEeMAaTHUECKOW MOJIEITH?

Kakne BO3HMKAIOT CII0KHOCTH TIpH ucciaenoBannu POC MeTogamu MOaeIupoBaHusi?

. UTo Ha3bpIBAIOT BHYTPEHHUMH TMapaMeTpamMu CUCTEMbI? UTO Ha3bIBAIOT BHEIIHUMH MTapaMeTpaMu

CHUCTEMBI?

B 4yem cocTouT mpuHUUI TE€KOMITO3UIUN?

. B 1yem 3akirodaercst OTIMYHsS METO1a HECYIIeH OT METO/1a KOMIUIEKCHOM orudaromiei?

oW

~ o

9.1.5. Tembl 1aG0paTOPHBIX padoOT

—_

MatemaTnueckoe MOJEINPOBaHNE U aHaIn3 curHanoB POC ¢ 3a1aHHBIMU ITapaMeTpamMHu.

2. MartemaTu4eckoe MOJAEIMPOBAHUE CIYy4YaWHBIX BEIMYUH C 3aJaHHOW IJIOTHOCTBIO
pacmpeneneHus BepoATHOcTed. Metoa (QyHKIMOHAIBHBIX MNpeoOpa3zoBaHuil. MeToabl
CTAaTUCTUYECKOM TEOPHUHU IPOBEPKHU TMIIOTE3 B 3aJayaX JKCIEPUMEHTAIBLHOU IPOBEPKHU
aJICKBaTHOCTH MAaTE€MAaTHYECKUX MOJCIICH.

3. MopenupoBaHue rayccoOBCKOro ClIy4yaliHOTO BEKTOpa C 3aJJaHHOM KOBapHallMOHHOW MaTpULIEH.
OyHKIMOHAIBHBIE MOJEIH. MeTO ] KOMILIEKCHOM orubaromiei.

4. Meroabl CTAaTUCTUYECKON TEOPUU B 3a7ja4ax MOAEINPOBaHUs U ucnsitanus POC.

9.1.6. TeMbl NpaKTHYECKHUX 3aJaHUI

1. ConepxaHue 3TanoB padOTH IPHU PEIICHUH 3aJaud aHaIu3a u3MepuTeabHbix POC meTogom
CTaTUCTUYECKOT0 MoAeInupoBaHus Ha DBM.

2. Metoa GpyHKIIMOHATBHBIX MpeoOpa3oBaHMil B 3a/1aue MOJCIUPOBAHUS CITYUYaHBIX BEJIMYHH C
3aJITaHHOM TJIOTHOCTBIO BEPOSITHOCTEH. MogennupoBaHue CIy4alHOrO BEKTOpa C 3aJaHHOU
KOBapHallMOHHOW MaTpuleid. Mojaenu cliydalHbIX HpoleccoB. MapKOBCKOE€ CBOWCTBO
ciny4yaitHbIx mpoiieccoB. Kornenmus dopmupytomero ¢uibTpa. Moaenan mpoueccoB Buaa
ckompasero cpeanero (CC), aroperpeccun (AP) u APCC.

3. ®yuknuonansabie Monenu POC B popme mpeoOpa3zoBaHuil KOMILUIEKCHOW OormoOaromei
M0JIE3HOTO CUTHAJA.

4. Metoapl CTaTUCTUYECKOW TEOPUH IMIPOBEPKH TMIIOTE3 B 33Jauax MOJAEIUPOBAHUS U UCTIBITAHUS
POC: xpurepuu Cteronenta, @umepa, [lupcona u Konmmoroposa-CMupHoBa B 3agavax
NpPOBEPKU THUIIOTE3 O COBMECTUMOCTH pPE3yJIbTAaTOB MOJEIUPOBAHUS U HATYPHOTO
HKCIIEPUMEHTA.
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5. CratucTUYecKui aHalu3 U MHTEPIIPETALMs PE3yIbTaTOB MOICIUPOBAHUS U ucnibiTanus POC.
9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHUILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHblE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB O0yUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOThI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
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Jlist i1y ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U WHBAJHUIOB MpPEAyCMaTPUBACTCS
nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPENICTB, & IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaTIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC

npotokon Ne 7 or«26 » 12 2024 .
COI'TACOBAHO:

JomKHOCTD Wunnwmanel, pamumus IMoamuce
3aBemyromuii Beiryckaromnieit kag. MPOT A.M. 3a6ononkuii  CoriacoBaHo,

47¢c2d4{t-8c0e-484c-
b856-20e4ba4f0e52

3aBenytomuii obecrnieunBatomieit kag. PTC A.C. AHukuH CornacoBaHno,
90a9b589-4503-47¢5-
999f-a5e10963clfa

HavanpHuk y4eOHOTO yripaBiacHUs N.A. Jlapuommna CoriacoBaHo,

¢3195437-a021-4972-
a7c6-abbeelf21e73

IKCIIEPTHBI:

Hupextop, kad. UPOT

A M. 3abomouknii

CornacoBaHno,
47c2d4{t-8c0e-484c-
b856-20e4badf0e52

Crapmuii mpenonaBarens, kag. PTC

J1.0. HoznpeBaTbix

CormnacoBano,
bd0039b0-9¢48-4859-
9803-60c9ddba7116

PA3PABOTAHO:

Homent, kag. PTC

B.1O. Kynpuig

Pazpabotano,
f0e626a3-6ea8-403e-
b1f0-7853257136b0
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