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Y4eOnsIii man mHadopa 2021 roga

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 3 cemecTp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 18 18 JacoB
JlaGopaTopHbie 3aHITHS 26 26 4acoB
CamocTtosarenbHas pabora 100 100 4acoB
OO0mmas TpyJ0€MKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.e.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 3

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. M3y4yeHHe OCHOB U METOJOB MOCTPOCHUS MAaTEMaTHUYECKHX MOJelIe 00BbEKTOB YIPaBICHUS U
METOJIOB OIPEACIICHUS apaMeTPpOB MAaTEMATUYECKUX MOJEJIECH Ul pELICHUs 3a/a4 aHaIu3a U CUHTE3a
CUCTEM yIpaBiieHHs. M3yueHHe MEeTOJ0B OLIEHKU TEKYIIEero COCTOSHUS TUHAMHUYECKHX OOBEKTOB
pa3nuYHON (PU3NUECKOM MPUPOBI M TPOrHO3UPOBAHMS €70 U3MEHEHUSI.

1.2. 3agauy AUCHUILIUHBI

1. - dopmMupoBaHUE HABBIKOB HCIIOJIb30BAHUS METOJUK U alMapaTHO-IPOTPAMMHBIX CPENICTB
MOJIETIMPOBaHUS, UACHTU(DUKAIIUN U TEXHUYECKOT0 NUAarHOCTHUPOBAHUS JUHAMHUYECKUX OOBEKTOB U
CHUCTEM Pa3IUIHON (PU3NUECKON TPUPOIBI.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte Ostoka gucrmiing: O0g3aTebHas 4acTh.

Monyne quctumiui: Crenmanu3upoBanueiii Moaynb (hard skills — HS).

Nunexc qucuumiunel: 51.0.02.05.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-4.1. 3naer
MaTeMaTHYECKHUE METO/IbI
OIIeHKH YD PEKTUBHOCTH
pe3yJIbTaTOB pa3pabOTKU
CUCTEM YIPaBIICHUS

OIIK-4.2. YMmeer
OcyIJ_IeCTBHHTB OI_IeHKy

OIIK-4. Cnocoben
OCYILECTBIISATH OLCHKY

s pexTuBHOCTH
pe3yIbTaTOB pa3padOTKU
CUCTEM YITPaBIICHHSI
MaTeMaTHYCCKUMHU
METOaMHU

3HaeT MPUHILIUIIBI U METO/IbI IIOCTPOCHUS U
npeoOpa3oBaHus MOJIETIEN cUcTeM
yIpaBlIeHUS

Ywmeer MNPUMCHATH NPUHIUIIBI U METO/IbI
MAaTEMaTUICCKOTO MOACITIUPOBAHUS ITPU

3P PEKTUBHOCTH PE3YIIHTATOB
JeSITeTbHOCTH

pa3paboTke, HCcCcle0BaHNH, HICHTUDUKAIIUN
Y IMarHOCTUKE CUCTEM YIPABJIECHUS

OIIK-4.3. Bnaneer HaBbIKaMH
(bopMyIIMpOBaHUS KPUTEPHUEB
Y TIPOBEICHHS OIICHKU

3¢ (HEeKTUBHOCTH pe3yIbTaTOB
pa3pabOTKH CUCTEM
yIpaBieHUs

BJIa/I€€T IPUHLIUIIAMU U METOAAMHU
MOJIETTUPOBAHUS JJIsl aBTOMATHU3AlUU

pelieHus 3a1a4 oueHKU 3PPEeKTUBHOCTH
UACHTU(PUKAIIMYI U JTUATHOCTUKU CUCTEM
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OIIK-9. Cnocob6en
pa3zpabaThIBaTh
METOJIUKH U BBITIOTHSITH
OKCIIEPUMCHTHI Ha
JIEUCTBYIOINUX 00BEKTaxX
¢ 00paboTKOA
pE3yJIbTaTOB HA OCHOBE
WH(POPMAITMOHHBIX
TEXHOJIOTHI U
TEXHHYECKUX CPEICTB

OIIK-9.1. 3naetr MmeToauku
peau3auny MOJIEIIeH
CJIOXHBIX TEXHUYCCKHUX
00BEKTOB YIIpaBICHUS

3HaeT METOJIMKU pacueTa 1 aHajau3a Mojienen
HCMIPCPBIBHBIX U JUCKPCTHBIX JIMHEWHBIX U
HEJIMHEHHBIX CUCTEM npu
ACTCPMUHHUPOBAHHBIX U CJIy‘{afIHBIX
BO3JICUCTBUAX

OIIK-9.2. YmeeT npuMeHsTh
METOAMKHU (hopMaTH3aIun
MpoIIeyp YIpaBICHUs
CIIO)KHBIMU O0BEKTAMU U
BBITIOJTHEHHS DKCIIEPUMEHTOB
C HUMH

yMEeT MPUMEHSTh MPUHIUIBI U METObI
MOCTPOCHHUS U UCTIOIB30BAHUS MOJIENEH MPH
CO37IaHUU U UCCIIEJOBAHUU CPEJICTB U CUCTEM
yIpaBlIeHUs

OIIK-9.3. Bimageer HaBBIKAMU
dbopManu3aum npouesyp
YOpaBIeHUS TEXHUIECKUX
CHCTEM

BJIaJCCT HABbIKAMH (I)OpMaJ'II/BaLII/II/I,
MCTOANKAMH BBIIIOJIHCHHUSA SKCIICPUMCHTOB Ha
OCHOBC I/IH(I)OpMaI_[I/IOHHBIX TEXHOJIOTHI U
TCXHUYCCKUX CPCACTB

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 110 BUJIaM Y4eOHOH J1esTeIbHOCTH
. Becero |Cemectpsl
Bunsl yueOHoM aesTenbHOCTH
4acoB |3 cemecTp
KonTakTHas aynuTopHas padora o0yyawomuxcs ¢ npenojaparesaeM, Bcero 44 44
JIeKIIMOHHEBIE 3aHATUS 18 18
JlaGopaTopHbIe 3aHATHS 26 26
CamocTosiTe/ibHasi padoTa 00y4aloUUXcsl, B T.4. KOHTAKTHasA 100 100
BHeayJAuTOpHasi paboTa o0y4aromuxcs ¢ npenoaasarejieM, Bcero
[ToaroroBka k 3auery 32 32
IToaroroBka K TECTUPOBAHUIO 20 20
[ToaroroBka k 1abopaTopHOi paboTe, HAMMCAHUE OTYETA 48 48
Oo0masi Tpy10eMKOCTh (B Yacax) 144 144
O0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B
tabmure 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. Bcero yacos
JIa6. | Cawm. dopmupyembie
HasBanus pa3nenoB (Tem) IUCUUIUIMHBL | 3aH., (6e3
pab. |pab., g KOMTIETEHITHH
q JK3aMeHa)
3 cemecTp
1 IToctpoenue MmaremaTuyeckux mozaeneit |1 4 12 17 OIIK-4, OIIK-9
cUCTEM
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2 CTpyKTypHas U mapameTpuyeckas 1 4 10 15 OIIK-9, OIIK-4
UACHTH(DUKAIUSL
3 Moaenu CUCTEM B MPOCTPAHCTBE 2 4 10 16 OIIK-4, OIIK-9
COCTOSTHUI
4 IlocTpoeHue ONTUMANIBHBIX [IIAHOB 2 - 4 6 OIIK-4
HKCIIEPUMEHTOB
5 IIpobiiema npoBepKU aIeKBaTHOCTH 2 4 10 16 OIIK-9, OIIK-4
Moelen
6 MeTobl MOCTPOEHUS CTATUYECKUX 2 4 12 18 OIIK-4, OIIK-9
Mojenei
7 MeToapl nocaen0BaTeIbHON 2 2 12 16 OIIK-4, OIIK-9
uaeHTU(DUKAITIH
8 MeTopl TOCTPOEHU AMHAMUYECKUX 2 - 6 8 OIIK-9
CUCTEM
9 MeToa KBa3uJIMHEApHU3ALMK TIPU 2 2 12 16 OIIK-9, OIIK-4
3aJJaHHBIX HauaJIbHBIX TAHHBIX
10 O6muuit anropuT™M MeToaa 2 2 12 16 OIIK-4, OIIK-9
KBa3WJIMHEAPU3AIUU

Uroro 3a cemectp |18 26 100 144

Utoro|18 26 100 144

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JCKIIHSIM)

TpynoemMkocTh
(JIeKITMOHHBIE
3aHATHSA), U

dopmupyembie
KOMITIETEHIINH

HasBanus paznenos (Tem) Coneprxanue pa3iesion (Tem)
JTVCIUTUTAHBI JTVCIUTUTAHBI (B T.9. TIO JICKIIHSIM)

3 cemecTp

1 Tloctpoenue OcHOBHBIE 33]]a41 MOJICTUPOBAHMUS, 1 OIIK-4, OIIK-9
MaTeMaTUYCCKHUX JIOCTOMHCTBA U HEAOCTATKH

MOJEJICH CUCTEM MaTeMaTHUYeCKUX Mojelieii. BxoaHbie u
BBIXO/IHbIE TIEPEMEHHbBIC, 3aKOH
(YHKIMOHUPOBAHUS, TOKA3aTENh

3¢ (HEKTHBHOCTH CHCTEMBI, OIIPEICIICHIE
MareMmatudeckoil Mojenu. OTHOMEpHbIE
1 MHOTOMEpHBIE cucTeMbl. [Ipumepsl
MOJIeJIEN CUCTEM

Htoro 1

2 CTpyKkTypHas u [ToHsATHS MIEHTU(DUKALUY B ITUPOKOM 1 OIIK-9
napaMeTpuyecKast CMBICJIE Y UIICHTU(UKALIUH B Y3KOM
UICHTUDUKALHS cmbiciie. [IpoGiiema onpeneneHus
CTPYKTYPbI CUCTEMBI, 33JJaHUE KJlacca
MOJIETIEH, OLICHUBAHUE CTENIEHU
CTallMOHApPHOCTH. 3aaada
UACHTU(DUKALIMY B Y3KOM CMBICTIE:
OLICHMBAaHNE NTapaMETPOB U COCTOSTHUS
CHUCTEMBI

Htoro 1
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3 Mogenu cuctem B [IpocTpaHCTBO COCTOSIHUM, 2 OIIK-4, OIIK-9
MIPOCTPAHCTBE COCTOSTHUM |YIPaBIsIEMOCTh U HA0JII01a€MOCTb,
MPECTABICHUE MOJEJIEN CUCTEM B
MPOCTPAHCTBE COCTOSIHUM
Hroro 2
4 IToctpoenue MaremaTrueckas TOCTaHOBKA 3a/1a4u 2 OIIK-4
ONTUMAJBHBIX TJIAHOB IJIAHUPOBAHUS IKCIIEPUMEHTA.
HKCIIEPUMEHTOB Perpeccuonnsie Mogenu. Merox
MaKCHMAaJIbHOTO MPaBAONoA00us (METO
HAUMEHBIINX KBaAPaToB). DakTOpHBIE
TUTaHBIL.
Hroro 2
5 TIpobGiema nmpoBepku OneHnBaHNE aACKBAaTHOCTH MOJIEINIEH, 2 OIIK-9
aJIeKBaTHOCTU MoOJIeJiell | [TpoBepKa IMIIOTE3.
Htoro 2
6 MeTtobI MOCTPOCHUS Craruueckas 3aa4a Jijisi CHCTEM C OJIHUM 2 OIIK-4
CTaTUYECKUX MOJIeTen BbIxos10M. CTaTuyeckast 3ajayda Jijist
CUCTEM C HECKOJIBbKUMH BXOJaMHU U
BbIXOAaMu. Perpeccuonnas
UACHTH(DHUKAIIS THHEHHBIX
JTUHAMUAYECKHUX MTPOIIECCOB.
Hroro 2
7 Metonsl [TocnenoBarenbHas UACHTUPHUKAIMS 2 OIIK-4, OIIK-9
MOCJIEI0BATEIbHOMN JIMHEWHBIX U HETMHEUHBIX CUCTEM.
uaeHTU(DUKAITIH HUtoro 2
8 MeTo1bl TOCTPOECHU JnaaMudeckas 3aj1a49a JJIsl CUCTEM C 2 OIIK-9
JTUHAMHYECKHX CUCTEM HECKOJIbKUMH BXOJaMH U BBIXOJAMH.
Perpeccuonnast uaeHTHUPUKALUS
JTUHEHHBIX TUHAMUYECKHUX MPOIECCOB.
Hroro 2
9 Meton W nentudukanms napaMmeTpos 2 OIIK-9
KBa3WJIMHEAPU3ALMH NP | HEIIMHEUHBIX TUHAMHUYECKUX CUCTEM,
3a/IaHHBIX HAYAJIbHBIX ONMHCHIBaeMBIX T PepeHIInaIbHBIMU
JTAHHBIX YPaBHCHHUSIMH, TIPH 33/IaHHBIX HAYaJTbHBIX
YCIOBHSIX.
Hroro 2
10 O6muuit anroputmM Wnentudukaius napaMeTpos 2 OIIK-4, OIIK-9
MeToaa HEJTMHEWHBIX JTUHAMHYECKUX O0BHEKTOB,
KBa3WJIMHEapU3aluu OIKCHIBAEMBIX CHCTEMaMHU HEIMHEHHBIX
muddepeHnanbHbIX YpaBHEHUH.
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
He npenycMoTpeHo y4eOHBIM IIaHOM
5.4. JlabopaTopHbIe 3aHATUSA
HaumenoBanue 1a0opaTopHbIX pabOT NpHUBEACHO B TabiuIe 5.4.
Tabmuma 5.4 — HaumeHnoBaHnue 1a00paTOpHBIX padoT
5
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HazBanus paznenos (tem) HaumeHoBanHe 1a60paTopHIx pador Tpynoemkocts, | ®opmupyembie
JIACHUTLTUHBI q KOMITETCHITHT
3 cemecTp
1 IlocTpoenue Y CTONYUBOCTb, YIIPABIAEMOCTD, 4 OIIK-4, OIIK-9
MaTeMaTHYECKUX MOJENel |Ha0II01aeMOCTh U
CUCTEM UACHTU(DUIIUPYEMOCTH OJHOMEPHBIX
CcUCTEM
Hroro 4
2 CtpykTypHas 1 Nnentuduxaius ¢ moMoImpo 4 OIIK-4, OIIK-9
napamMeTpudecKas PErpeCcCUOHHBIX METOJIOB:
UaeHTU(DUKAITAS cTaTHYecKas 3a7a4a uaeHTUOUKAITIN
napaMeTpOB MHOTOMEPHBIX JINHEHHBIX
CHUCTEM
Htoro 4
3 Mogenu CUCTEM B 4 OI1IK-4, OIIK-9
pOCTpaHCTBE cocTossHUM | MnenTudukanys ¢ IoMoIbio
PErpeCCHOHHBIX METOIOB:
CTaTHYECKas 3a/1a4a HICHTU(UKALINN
napamMeTpoB MHOTOMEPHBIX
HEJIMHEUHBIX CUCTEM
Hroro 4
5 [IpoGnema npoBepku IIprumeneHne MeToa MaKCUMaJIbHOTO 4 OIIK-4, OIIK-9
aJIeKBaTHOCTHU MOJIENEH MPaBAONON00US I TOCTPOCHUS
MOJEJIeN CUCTEM: UCCIIEJOBAHUE CBSA3U
MEXIy IBYMS UM HECKOJIbKUMH
CIIy4ailHBIMU BEIMYUHAMH, 00paboTKa
pe3yabTaTOB, MPOBEPKA aIEKBATHOCTH
Hroro 4
6 MeToabl MOCTPOEHUS MeTo/1bl TOCTPOECHUS CTATHYECKUX 4 OIIK-4, OIIK-9
CTaTUYECKUX MOJEJIeH MoJeen
Hroro 4
7 Metonsl Mertozapl TOCTPOCHHUSI CTATHYECKUX 2 OIIK-4, OIIK-9
MOCJIEA0BATEIbHOM MoJenen
uACHTU(DUKAIIH HUrtoro )
9 Metox Wnentudukaus napaMeTpoB 2 OIIK-4, OIIK-9
KBa3WJIMHEAPU3ALMY IPU | HEJIMHEHHBIX JUHAMUYECKUX CUCTEM,
3aJJaHHBIX HaYaTbHBIX OMHCHIBaeMBIX AU(PepeHIInaTbHBIMU
JTAHHBIX YpaBHEHUSIMH, TIPH 3a/IaHHBIX
HayaJbHBIX yCIOBUSX.
Hroro 2
10 OGmmit anroputm WNnentuduxarus napameTpos 2 OIIK-4, OIIK-9
MeToaa HEJIMHEHHBIX TUHAMUYECKHUX
KBa3WJIMHEAPU3aAIH 00BEKTOB, OMHUCHIBAEMBIX CUCTEMaMHU
HEJTMHENHBIX U PepeHITnaTbHBIX
YpaBHEHUU.
Htoro 2
Uroro 3a cemectp 26
Hroro 26

5.5. KypcoBoii npoekT / KypcoBasi paéora
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He npenycMoTpeHo y4eOHbIM M1aHOM
5.6. CamocTosiTesibHas padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabiuue 5.6.

Tabnuia 5.6 — Bugbsl caMoCTOSITeNbHOM pabOThI, TPYA0EMKOCTh B (pOpMHUpYyEeMbIe KOMIETCHIIMH

HasBanus paznenoB | Buael camocrositensHoil | Tpynoemkocts, | dopmupyemblie DopmMmbl
(TeM) AMCUUITITMHBI paboThI q KOMITETEHIINH KOHTPOJIS
3 cemecTp
1 ITocTpoenue [ToaroroBka K 3auety 4 OIIK-4, OIIK-9 3auéT
MaTCMAaTUICCKUX [TonroroBka K 2 OIIK-4, OIIK-9 | TectupoBaHue
Mojiesiell cucteM TECTUPOBAHUIO
[MoaroroBka k 6 OIIK-4, OIIK-9 | JlabopaTopHas
nabopaTopHoii pabdore, pabota
HaIMCaHWe OTYeTa
Hroro 12
2 CTpyKTypHas u [ToaroroBka k 3auety 2 OIIK-9 3auér
napamMeTpuyiccKas IloaroroBka k 2 OIIK-9 TectupoBanue
MCHTUDUKALHS TECTUPOBAHUIO
[ToaroroBka 6 OIIK-4, OIIK-9 | JlabopaTopHas
nabopaTopHO# padoTe, pabota
HaIMCaHKUE OTYETa
Hroro 10
3 Mopenu cuctem B [ToaroroBka K 3auery 2 OIIK-4, OIIK-9 3auét
NPOCTPaHCTBE ITonroroBka k 2 OIIK-4, OIIK-9 | TectupoBanue
COCTOSTHUH TECTUPOBAHUIO
[TonroroBka K 6 OIIK-4, OIIK-9 | JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HamucaHue oT4era
Hroro 10
4 IloctpoeHue [ToaroroBka K 3auety 2 OIIK-4 3auéT
ONTUMAJIBHBIX IUIAHOB | [[onroToBKa K 2 OIIK-4 TectupoBanue
IKCIIEPUMEHTOB TECTUPOBAHUIO
Hroro 4
5 Ilpo6nema npoBepku |[loaroToBka k 3a4eTy 2 OIIK-9 3auéT
aJICKBaTHOCTH MOJICTICH |[JoaroToBKa K 2 OIIK-9 TectupoBanue
TECTUPOBAHUIO
[MoaroroBka k 6 OIIK-4, OIIK-9 | JlabopaTopHas
nabopaTopHoii pabdore, pabota
HaIlMCaHWEe OTYeTa
Hroro 10
6 Metoasl noctpoenust |[loaroroBka k 3a4eTy 4 OIIK-4 3auér
CTaTUYECKUX MOJeNeN |[ToaroroBka K 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka 6 OIIK-4, OIIK-9 | JlabopaTopHas
nabopaTopHO# padoTe, pabota
HaIMCaHKUE OTYETa
Hroro 12
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7 MeToapl [ToaroroBka k 3auery 4 OIIK-4, OIIK-9 3auét
HOCJIEA0BATENBHOM IMoaroroBka K 2 OIIK-4, OTIK-9 | TectuposaHue
HCHTHQUKALH TECTUPOBAHUIO
[Toaroroska k 6 OIIK-4, OIIK-9 | JlaboparopHas
nabopaTopHoii padore, pabota
HamucaHue oT4eTa
Hroro 12
8 Metonbl moctpoenu |IloaroroBka k 3auery 4 OIIK-9 3auéT
AVHAMHUYECKUX CUCTEM |[JoaroroBka K 2 OIIK-9 TectupoBanue
TECTUPOBAHUIO
Hroro 6
9 Meton [ToaroroBka K 3adety 4 OIIK-9 3auéT
KBasWJIMHCApHU3aluu IloaroroBka k 2 OIIK-9 TectupoBanue
IpH 3aTaHHBIX TECTUPOBAHUIO
Ha9aJIbHBIX TaHHbIX IToaroroska K 6 OIIK-4, OIIK-9 | JlaGoparopHuas
naboparopHOii padore, pabota
HaIlMCaHUE OTYeTa
Hroro 12
10 O6mwuit anroput™  |IloaroroBka k 3adery 4 OIIK-4, OIIK-9 3auér
METOMa IToaroroBka x 2 OIIK-4, OIIK-9 | TectupoBanue
KBa3WJIMHEAPU3AIUU TECTHPOBAHHIO
[Toarororka k 6 OIIK-4, OIIK-9 | JlabopaTopHas
nabopaTopHO# padoTe, pabora
HamucaHue oT4era
Hroro 12
Uroro 3a cemectp 100
Hroro 100

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEILHOCTH MPEICTAaBICHO B TadHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUECHUHU AUCLUUILINHBI, U BUOB

3aHATUI
dopmupyembie Buapl yueOHOM fesTebHOCTH
DopMBbI KOHTPOJISI
KOMIIETCHIIMH Jlek. 3aH. |JIa0. pa6.|Cam. pal.
OIIK-4 + + + 3auér, JlTaboparopnast pabora,
TectupoBanue
OIIK-9 + + + 3auér, JlabopaTopHas pabora,
TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otileHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0bmuie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

DopMBbI KOHTPOJIS

MakcumanbHBIN
6ayn Ha 1-yr0 KT ¢
Hayajia ceMecTpa

MaxkcuManbpHBIH
0aJut 3a mepuosa
mexay 1KT u 2KT

MaxkcuManbHbIH 0alII
3a MepUO MEXTY
2KT u Ha KoHEel
cemecTpa

Bcero 3a
ceMecTp
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3 cemecTp
3auér 5 10 5 20
JlaGopatopHas pabota 20 25 20 65
TectupoBaHue 5 5 5 15
Hrtoro makcumym 3a 30 40 30 100
Hepuos
Hapacratomum urorom 30 70 100 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb MPEACTaBIeH B Tabnuue 6.2.
Tabmuma 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha ATy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuMabHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcuMaibHOU cyMMBbI 6aiioB Ha naty TK

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

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMBbI 02/1710B B TPAAULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIHUIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6aiios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (Hey1OBJIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHILINHBI
7.1. OcHoBHAas1 UTEpaTYypa

1. YepenanoB O.U. OcHOBbI Teopuu uaeHTUGUKAUU cucTeM: ydeOHoe mocobue / O.U.
Yepenanos, P.O. Yepenanos; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit @enepaunu, Tomckuit
rOCyapCTBEHHbIN YHUBEPCUTET CUCTEM YIpaBiIeHUs U paauno3aeKTpoHuku (Tomck). - Tomck: u3a-Bo
TYCVYPa, 2013. - 288c. (Hanuuue B 6ubnuoreke TYCVYP - 25 3k3.).

2. UnenTudukanus u IuarHocTuka cucreMm: Ydyebuoe mocobue / O. U. YUepenanos, P. O.
UYepenanos, P. A. Kpekrynesa - 2016. 138 c. [DnekrpoHHbIii pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/6552.

7.2. lonoiHUTEIbHAS JTUTEPATyPa

1. YepenanoB O.U. Yepenanos P.O. Unentudukanus HEIUMHEUHBIX JUHAMHUYECKUX CUCTEM
METOJIOM KBa3WJIMHEApU3aIluH: yueOHOe T0cOOre 1 3a/laHuUs Ha BBIYUCIUTENBHBIN MPAaKTUKYM. - ToMCK:
u3a-Bo ToMmcK. roc. yH-T CUCTEM YIp. U paguodineKTponuku, 2012. - 124c. (Hanuuue B OMOIHOTEKE
TYCVYP - 26 5k3.).

2. I'yrosa, C. I'. MonenupoBaHue CHCTEM aBTOMATHYECKOTO PEryJIMPOBAHUS : ydeOHOe TTocooue /
C.T. I'yrosa, E. C. Karan. — Kemeposo : KemI['V, 2020. — 230 c. — ISBN 978-5-8383-2741-6.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://e.lanbook.com/book/173532 .
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7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. Unentudukanus u AMarHocTHKa cucteM: YuebHoe-meronuueckoe nocodue / O. U. YepenaHos,
P. O. Yepenanos, P. A. KpekryneBa - 2016. 198 c. [DnexTpoHHBIil pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/6553.

7.3.2. Y4yeOHO-MeTOAUYEeCKUE MOCOOU A5 JHII
€ OrpaHUYe€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIH/I0B

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPUSTHS HHPOPMALINH.

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIH,
TEKYIIETo KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MatepuajbHO-TeXHHYECKOE M TPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

Jlabopatopusi CAIIP: yuebHas aynuTopusi s HNPOBEACHUS 3aHITUN MPAKTUUECKOTO THUIIA,
y4yeOHasi ayAuTopust JAJIsi IPOBEACHUS 3aHATUM JJaDOPaATOPHOTO THIA, TOMEIIEHUE [ CAMOCTOATEIIbHOM
pabotsr; 634034, Tomckast o6macth, T. Tomck, Bepmmanna yiuna, a. 74, 321 ayn.

Onucanue nMeronerocs 000pya0BaHus:

- UnTepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- Monwurop 17,0" LG FLATRON L1750SQ SN (10 mt.);

- [Ipoextop LG RD-DX 130;

- [I5BM -"PENTIUM-386"- 7;

- Cucremnsniit 610k Intel Cekeron 2.93CHz KC-1 (2 mr.);

- Cucremusrii 0110k Intel Cekeron 2.93CHz KC-3;

- OKpaH;

- Jlocka mapkepHasi;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- MatLab&SimulinkR2006b;

- Mathcad 13, 14;
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8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnuquKoe obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaiﬁiigﬁiﬁiﬁ (rem) q;gﬁﬁgfggr;;e ®opmbl koHTpoItst | OneHouHble MaTepuaisl (OM)
1 TToctpoenune matematudeckux |OIIK-4, OIIK-9 |3auér [Iepeuens BOIIpOCOB 1Jist
MOJEJIEH CUCTEM 3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIii epeyeHb

TECTOBBIX 3aJaHUM
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2 CTpyKTypHas u OIIK-9, OIIK-4 |3auér [Tepeuens BOIIPOCOB 1Jist
napaMeTpuyecKast 3aueTa
HCHTH QKA JlaboparopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
3 Mopenu cuctem B OIIK-4, OIIK-9 |3auér [Tepeuens BompocoB 1ist
IIPOCTPAHCTBE COCTOSTHUIN 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
4 [locTpoeHne ONTUMAIBHBIX OIIK-4 3auéT [Tepeuens BOIpOCOB IJ1st
IUTAHOB YKCIIEPUMEHTOB 3aueTa
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
5 IIpoGnema npoBepku OIIK-9, OIIK-4 |3auér [Tepeuens BompocoB 1ist
aJIeKBaTHOCTU MOJIETEH 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
6 MeTobl TOCTPOCHUS OIIK-4, OIIK-9 |3auér ITepeuens BOIIPOCOB 1Jist
CTaTUYECKUX MOJEeH 3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
7 Metoast nocnenoBarensuoit | OIIK-4, OIIK-9  |3auér [Tepeuens BompocoB 1ist
UICHTU(QUKAITAN 3auera
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
8 MeTtoasl NOCTPOEHU OIIK-9 3auér [Iepeuens BonpocoB it
JUHAMHYECKUX CUCTEM 3aueTa
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
9 Metop kBazununeapuzanuu | OIIK-9, OIIK-4  |3auér [Iepeuens BOIIPOCOB 1Jist
MIPH 33JJaHHBIX HAYaJIbHBIX 3aueTa
JAaHHBIX JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIii IepeyeHb

TECTOBBIX 3aJaHUMN
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10 OOt anropuT™M MeToaa OIIK-4, OIIK-9 |3auér [Iepeuyens BonpocoB i

KBa3WJIMHEapU3aluu 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUMN

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku copMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOU | UITU ()parMeHTapHBIC YMEHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE MPUMECHEHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CUCTEeMATHUYECKH | CHCTEMATHUECKOE
CYMMBI OaJIOB OCYIIECTBIIIEMOE pUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (OTIMYHO) >90% ot chopMHUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMaTHUYECKOe
CYMMBbI 0aIOB 3HAHUSA MPUMECHECHHE
HABBIKOB

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

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETEHIINH

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEeyAOBIETBOPUTENBHO) | LITU
3HaTh HAa YPOBHE OPHEHTHPOBAHMS, ITpeacTaBneHuil. O0yuaronuiics 3HaeT
OCHOBHBIE NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 2JIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMpPEJICIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKMM HCTOYHUKAM HY>KHO
oOpainarscs A 6ojee 1eTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHE. O0yyaromuxcs 3HaeT
(YZIOBIIETBOPUTENIBHO) |M3YUEHHBIHN 2JIEMEHT COEP KAHUSI PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, TMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT
M3yYEHHBIN 3JIEMEHT COJICPIKaHUsI CHCTEMHO, TPOU3BOJIEHO U JIOKA3aTEIbHO
BOCIIPOU3BOMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM H APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU JTUCIUILIIHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

1. B yem 3akirouaercs 3aa4a HHACTHU(DHUKAIIMYA CUCTEM B ITUPOKOM CMbICTIE?
B onpenenennn HEM3BECTEHOIO ONEPAaTOpPa CUCTEMBI 10 33JJaHHOMY BXOJAHOMY BO3JICHCTBUIO U
(M3MEpEHHOMY) BBIXOJIHOMY CUTHAIY;
B ycraHoOBiIeHMHM 3aKOHA U3MEHEHHUS BBIXOJITHOT'O CUTHAJa BO BPEMEHHU
B HaxoXJeHuM BXOJHOTO CUTHajJla U HEU3BECTHOTO OllepaTopa CUCTEMBbI IS 3alaHHOTO
(>ke;maeMoro) BBIXOJHOTO CUTHAJIA
B omnpeznenennn HEU3BECTHOTO ONEPATOPA CUCTEMBI 110 UBMEPEHHOMY BBIXOJHOMY CHUTHAILY

2. JIna nUHEHHOW MHOTOMEPHOM CTAalMOHAPHOM CHCTEMBbl YNPAaBIEHHUs, MOJEIb KOTOPOU
npejacTaBieHa B (GopMe NMEPEMEHHBIX COCTOSHHS, B KaueCTBE MATPHILI JHHEHHOTO
npeoOpa3oBaHKsl MOXKHO HCIIOJB30BaTh
m00y10 MaTpPUIly COOTBETCTBYIOIIEH pa3MEpPHOCTH, IS KOTOPOH CyliecTByeT oOpaTHas
Martpuiia
KBaJPaTHYIO MATPHUIy COOTBETCTBYIOIIEH pa3MEpPHOCTH
T00YI0 KBaAPATHYIO MATPUILY
T00YI0 MPSMOYTOIBHYIO MATPHUILY

3. Ilman sKCieprMeHTa MPEJCTaBIsAET OO0
Ha0Op 3HAUYEHUH, KOTOPbIE MPUHUMAET KOHTPOJIUpPyEMasi BEIMUMHA B XO/I€ SIKCIIEPHUMEHTA
MOCJIEI0BATEIbHOCTh ICHCTBUI IIPU MOCTAaHOBKE OMbITa
MOPSIOK MPOBEICHUS ONIBITOB
ONMCaHUE yCIOBUW MTPOBEACHUS ONBITOB

4. Kakas MaTpuIiia Ha3bIBaeTCsl MaTPUIIEH TJIaHA SKCIIEpUMEHTA?
Martpuna, 3jeMeHTaMH KOTOPOW SABJSIOTCS 3HAYEHHSI KOHTPOJUIMPYEMBIX, U3MEPSIEMBbIX
MEPEMEHHBIX, KOTOPbIE OHU NMPUHUMAJIM B MPOIIECE M3MEPEHUM
Martpura, KoTopasi COAepKHUT 3HaAUCHUS OA3UCHBIX (PYHKIIHIA
Marpuiia u3 3Ha4€HUM KOMIIOHEHT BEKTOpPa BBIXOJHOTO CUTHAJIa BO BCEX OMbITaX
Marpuiia, coneprkaiiiasi 3HaueHHsI BXOJHOTO Y BBIXOHOTO CUTHAJIa BO BCEX OMbBITaX

5. OCHOBHOM rUNOTE301 TEOPUU U3MEPEHUSI HA3BIBAETCS JOMYLIEHUE U TOM, YTO
cllydyailHple OIHMOKM HM3MEpEeHUH pacHpeleNeHbl M0 HOpMaJbHOMY 3aKOHY, TO €CTh
MOAUMHAIOTCS pacnpeneneHuto ["aycca;
B pe3yJibTaTaX U3MEPEHHUI OTCYTCTBYET CUCTEMaTHUecKasl OIIMOKa;
ClTy4aifHble OITMOKN U3MEPEeHU OTUHHSIOTCS pacnpenenenuto [lyaccona;
JIUCTIEPCHS JIsl BCEX OINBITOB OJMHAKOBA.

6. [ns monmyuyeHus HaWIydIllIel THHEHHOW HECMENIEHHOW OlleHKU K03 (HUIIMEHTOB HEOOX0AUMO.
YTOOBI
KOJIMYECTBO OIBITOB MPEBBINIATI0 KOJUYECTBO HEM3BECTHBIX KOA(DOHUIIMECHTOB MOJICTH
KOJIMYECTBO OMBITOB PABHSIIOCH KOTMYECTBY HEM3BECTHBIX KOA(PPUIIMEHTOB MOIETH
OBLI0 BBIMTOJHEHO KaK MOYKHO OOJIbIIIEE KOTUUYECTBO OIBITOB
KOJIMYECTBO OIBITOB 3HAYUTEIHHO MPEBHIIIANO0 KOJTHYECTBO KOHTPOIUPYEMBIX (M3MEPSIEMBIX)
BXOJIHBIX TIEPEMEHHbBIX

7. Ilman MHOTO(aKTOPHOTO SKCIIEPUMEHTA SBIISICTCS
D-ontumanbHBIM IIJIAHOM U OJJHOBPEMEHHO A-ONTUMAJIbHBIM MIAHOM
TOABKO D-ONTHUMAILHBIM IIAHOM
TOIBKO A-ONTUMAJILHBIM IIAHOM
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HE OTHOCHUTCS K ONTHUMAaJIbHBIM IIJIaHAM
8. B cnyuae mosHOo(dakTOpHOTO J3KCmepuMeHTa Tuma 2”3 umHPOpMaIlMOHHAs MaTpulla
MIPEACTABISIET COOO0H
JnraroHaigbHyo Matpuua Buga M=8E, rae E - enunnynasg matpuna pacmepa 8x8;
€MHUYHYIO MaTpUIly pazmepa 8x8
HECUMMETPUYHYIO MaTPHILY
JUaroHAJIbHYIO MaTPHUILy, Y KOTOPOM BCE AMaroHajIbHbIE AIEMEHTHI Pa3IHyuHbI
9. MOXXHO JTM TPUMEHATH METOJI TMOCJIEA0BATEIILHON pPEerpecuu sl UACHTU(PUKAIIUN MOJETCH,
HEJIMHEWHBIX OTHOCUTENILHO HEU3BECTHBIX MTapaMeTpPOB?
MO3KHO T1OCJI€ MPEABAPUTENBHOTO BBIMOIHEHUS TPOLIEYPhI TMHEApU3aLUN
JUTSL ’HEATU(UKALMY TTapaMeTPOB HEJIMHEWHBIX MOJIEIeH METO/| OCIIeI0BAaTENbHON perpeccun
HE TMPUTOJICH B MPUHIUIIE
MO>KHO 0€3 BCSIKUX OIpaHUYEeHUN
HEJb35 HU NMPU KaKUX YCIOBHSIX
10. Cucrema ynpaBieHHUs HA3bIBAETCA YCTOMYMBOM, €CIIN
BCE €€ KOPHHU JIeXkKaT B MPABOH MOITYIIIOCKOCTH KOMILIEKCHOM MII0CKOCTH
BCE €€ KOPHHU JIeXkKAT B JIEBOI MOITYIIIOCKOCTH KOMILIEKCHOM IIIOCKOCTH
HECKOJIBKO €€ KOPHEH Jie)KaT Ha MHUMOM OCH
OJIMH WJIM HECKOJIBKO €€ KOpHEH Jiekal B JIEBOH MOITYIIIOCKOCTH KOMILIEKCHOM IIIOCKOCTH

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta

1. Joxaxure, 4YTO JUHEHHOE mpeoOpa3oBaHUE HE U3MEHsAET COOCTBEHHBIX YMCEN JIMHEHHOMN
CUCTEMBI yIIPABICHUS

Jaiite onpeneneHre KAHOHUYECKOTO PeoOpa30BaHus TMHEHHOM CUCTEMBI

JlokaxuTe OpTOroHAILHOCTh MAaTPHIIBI IJIaHa MHOTO(aKTOPHOT'O KCTIIEpUMEHTa 2”3

Yro HazpiBaeTcst 0a3MCHBIMU (PYHKLIMSAMH B IPOCTEHIINX 3a7auaxX UACHTHPHUKAINNT

Kakoli 1aH skcriepuMeHTa Ha3bIBaeTCsl A-ONTUMAaIbHBIM?

il

9.1.3. TembI J1a00paTOPHBIX PadoT

1. YCTOWYMBOCTD, YMpaBIsieMOCTh, HAOJIIOIaeMOCTh U HUJIACHTHPHUIIUPYEMOCTh OJHOMEPHBIX
CUCTEM
2. Unentudukamnms ¢ TOMOIIBIO PErPECCUOHHBIX METOJIOB: CTaTUYECKas 3aja4ya UICHTU(PUKAIIUN
rapaMeTpOB MHOTOMEPHBIX JINHEHHBIX CUCTEM
3. Unentudukamnms ¢ TOMOIIBIO PErPECCUOHHBIX METOJIOB: CTaTUYECKas 3aja4ya UICHTU(PUKAITUN
rapaMeTpPOB MHOTOMEPHBIX HEIMHEHHBIX CUCTEM
4. TlpumeHeHHE METOJa MaKCHMaJIbHOTO MPAaBIOMOM00HS JUISI TTOCTPOCHUS MOJENICH CUCTEM:
HCCIICIOBAHUE CBSA3U MEXIY IBYMS HJIM HECKOJBKHUMU CIIYYalWHBIMH BEJIMYMHAMH, 00paboTKa
pe3yIbTaTOB, MPOBEPKA aIEKBATHOCTH
. MeToapl MOCTPOEHUS CTATUYECKUX MOJIEIICH
. MeToapl MOCTPOEHUS CTATUYECKUX MOJIEIICH
. UnenTudukanus mapaMeTpoB HEJIMHEHWHBIX JHUHAMHUYECKHUX CHCTEM, OIHCHIBAEMBIX
nuddepeHInaTbHBIMUA YPaBHEHUSMH, ITPHU 33JIaHHBIX HAYaJIbHBIX YCIOBHSIX.
8. Unentudukanus mapaMeTpoB HEJIWHEHHBIX JUHAMHUUYECKHUX OOBEKTOB, OMHCHIBAEMBIX
CHCTEMaMH HEJIMHEWHBIX MU depeHInanbHbIX ypaBHECHUH.

~ O\ D

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uziaraercs B (Gopme, mpeamnoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
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ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TMOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYIbTAlMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLCHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIUJIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM 1Jd JUI[ ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & IMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 33JaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
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— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEyCMAaTPUBACT MPEAOCTaBlIeHNE HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCTIPHATHST HHPOpMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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