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yIpaBieHus» pazpadboTaHa:
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- Ha OCHOBAaHWH y4eOHOT0 TUIaHA MarucTpaTypsl o HampasieHuto «13.04.02 DnexTposHepreTuka
U DJCKTPOTEXHHWKA» HAINpPaBICHHOCTh (MpOoQuib) «OJIEKTPOIPHUBOABI M CHUCTEMBI  YIIPaBJICHUS

SJICKTPOIIPHUBOJOB.

CocraButenb I0.T.H., mpod. Llnencr B.A.
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METOIMYECKOTO 00eCIIeUeHU K.T.H. HMBanosa I1.B.
00pa3oBaTenpHOrOo Mpolecca




1.IEJIA Y 3AJJAYM IMCOUATIIVHBI

Lenp u3ydeHus: AUCHUIUIMHBI - TOATOTOBKA BBIITYCKHUKA, BJIAJICIONIETO COBPEMEHHBIMU METOAaMHU
MOJIETIMPOBAHUSl CUCTEM aBTOMATHUYECKOTO YIpaBieHUs 3JeKTporpuBoaoM (DII) anekTpoTeXHHUYECKUuX
KOMIUICKCOB U HaBBIKAMH JUIsI IOCTPOCHUS MOJIeIe 0OBEKTOB YIIPABIICHUS, TNIAHUPOBAHUS M OpraHu3a-
LU SKCIIEPUMEHTA C UCIOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJOTUH, UCIOJIb30BAHUS AKETOB IMPHUKIAI-
HBIX MPOTPaMM JUIsl HCCIIEIOBAHUS U IPOCKTUPOBAHUS CUCTEM aBTOMATHYECKOTO YIIPABIICHHUS.

OCHOBHBIMU 3a/la4yaMH JAUCHMILTUHBI SBISIFOTCS (JOPMUPOBAHUE MPEICTABICHUI O COBPEMEHHBIX
npoOyieMax TEOPHH MOJACTUPOBAHUS CHUCTEM aBTOMATHYECKOTO YIPABJICHHS, U3YUYCHUE TEOPETUUECKUX
OCHOB U COBPEMEHHBIX METOJIOB MTPOCKTUPOBAHUS CUCTEM ABTOMATHUYECKOTO YIPABJICHUS C MCIOJIb30Ba-
HUEM CHEIHUAIBHOTO MPOrpaMMHOr0 00ECIeUeHHUs]; OBJIAJICHUE METOJIaMH MOCTPOCHUS MUMHTAIIMOHHBIX
MOJEJIEd CUCTEM aBTOMAaTHYECKOrO YIPABJIEHUS IPHU PELICHUU 3a/1a4 UX MPOEKTHUPOBAHUS, a TAKXKE HC-
MOJIb30BAHUEM TMOJYYEHHBIX 3HAHUM TpPU BEICHUM OPraHU3alMOHHO-YIPABICHUYECKOU JeATeIbHO-
CTH; MpUOOPETEeHNE HABBIKOB MPAKTUYECKOTO MPUMEHEHHMSI MOTYYeHHBIX 3HAHUN; CIOCOOHOCTEH 1is ca-
MOCTOSITEIBHON PabOThI; pa3BUTHE MOTHBAIIUU K CAMOCTOSITEILHOMY IOBBIIICHUIO YPOBHS Tpodeccro-
HaJTbHBIX HABBHIKOB B 00J1aCTH aBTOMATHU3AIMH SJIEKTPOTEXHUYECKUX KOMILJICKCOB.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICLII/IHJII/IHB, ((MOI[GJII/IpOBaHI/Ie " IIPOrpaMMHOC o0ecrieyeHre CUCTEM YIpaBJICHUA» OTHOCUTCA K
qacT, (opMupyeMoil yyacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUH biioka 1 «/lucuuminuel (MOILymnn)»,
OCHOBHOH MpoQecCHOHANBHON 00pa30BaTeIbHON MPOTrPaMMBI 10 HAIpPaBIEHUIO MOATOTOBKU «13.04.02
DJNEKTPOIHEPreTUKA U IJIEKTPOTEXHUKA» U U3y4aeTCs BO 2 U 3 ceMecTpax.

[IpenmecTByOMUMU KypcaMy, Ha KOTOPBIX HEMOCPEACTBEHHO Oasupyercs aucuuiuinHa «Moje-
JMPOBAHUE U IPOTPaMMHOE 00eCIIeueHNe CUCTEM YIIPABICHUSI» ABISIOTCS «JlONOJHUTEIbHbIE ITJ1aBbI Ma-
TEMATUKN.

Jucuuminba «MojenupoBaHue M MPOrpaMMHOE OOeCeuyeHHE CHCTEM YIIPaBJICHUS» SBISETCS
OCHOBOIOJIArarolei g U3ydyeHus ciaenyrommux JucHuming: «IIpon3BoacTBEHHAs MpaKTUKa - HAy4yHO-
ucclienoBaTenbckas padbota - Hayuno-uccnenoBatenbckas paboTay.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCIHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIBHOM
IMPOI'PAMMBI

[Tpouecc wu3yueHus AUCUMIUIMHBI «MojenupoBaHue M MPOTrpaMMHOE OOECIEUEHUE CHUCTEM
yIIpaBJICHUs» HampasiieH Ha (JOPMUPOBAHME CIEAYIOIIMX KOMIIETEHIIMMI:

@dopmMupyeMble KOMIIETCHIMU

KOII H HAMMCHOBAHUE HHAMNKATOPA

Conepikanue komneren- Kon AOCTHKEHUS] KOMIIeTEeHI[UH
107071 KOMIIETeHIM U
Crnioco6eH miaHupoBaTh 1 [MKC-1 [MIKC-1.1. Ananu3upyer cOCTOSIHUE U TUHAMUKY TTOKa3a-

CTaBUTh 3aJa4u UCCICI0-
BaHHA, CAMOCTOATCIBHO

BBITIOJIHATE MCCJIEIOBA-
HUSL. IIKC-1.2. Co3gaeT MaTeMaTHYeCKHE MOJEIH OOBLEKTOB

Telled KayecTBa OOBEKTOB JACATCIIBHOCTH C HMCIIOJIB30Ba-

HUEM HCO6XOI[I/IMBIX METOHOB U CPCACTB HCCIIeJOBaHUM.

po¢eCCUOHAITBHON JeATETHHOCTH.
[IKC-1.3. Pa3pabarsiBaeT IUIaHbl U HPOTpaMMbl MPOBe-
JIEHUS UCCIIE0BaHNUI;

[IKC-1.4. Ananu3upyer U CHUHTE3UPYET OOBEKTHI MpO-
(eccroHaTbHON 1€ TEIHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM TUCHUIIHHBI U BUbI y4eOHOH padoThI
O6m1ast Tpy10EMKOCTh Y4€OHOM TUCIUILINHBI cocTaBiisieT 13 3auéTHhIX eaunmIl, 468 ak. Jaca.

Bu yuedHoii paGoThI Bcero ak. AK. 4achbl 110 ceMecTpam
4acoB 2 3
AyauTtopHasi paboTa, B TOM 4HcJIe: 288 171 117
Jlexuuu (JI) 45 27 18
ITpaxtrueckue 3ansarus (113) 126 72 54
JlaGopatopusbie padotsl (JIP) 117 72 45
CamocrosiTesibHas padora cryaentos (CPC), B 108 9 99
TOM YHCJIE:
Brinonnenue kypcoBoit paboTsl (IpoeKTa)
Pacuetno-rpaduueckas padora (PI'P)
Pedepar
IToaroroBka K MpakTUYECKUM 3aHATHSIM 75 6 69
[TonroToBka K 1a00paTOPHBIM 3aHATHSIM 33 3 30
[ToxroroBka k 3adery / mudd. 3auery
IIpoMe:kyTOUYHAsI aTTeCTAIUSA 72 9 (36) 9 (36)
OO0mas TPy10eMKOCTh THCIIUTLTHHBI
aK. yac. 468 216 252
3a4. efl. 13 6 7

4.2. Cogepxanue TUCUUNIMHBI

Y4eOHBIM IJIAHOM MIPELYCMOTPEHBI: JIEKIUH, IPAKTUUYECKHUE 3aHTHSI, 1a00paTopHble paboThl U

caMocCTosITelIbHas paboTa.
4.2.1. Pa3aejbl IMCHUILIMHBI M BUABI 3AHATHI

Buanl 3ausarnii
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Pazgen 1. O6mue BOpockl MOIETUPOBAHUS 30 6 8 8 8
Paznen 2. MaremaTuueckue v KOMIbIOTEPHbBIE MOJIEIH
OCHOBHBIX 251eMeHTOB aBToMaTu3npoBaHHbx DTK. [1a- 36 4 12 12 8
ket MathCad
Pasznen 3. Cratuctuueckas Mozenb 3kcepuMenTa. [la-
KeT MpUKJIaIHbIX porpamm Statistics Toolbox Sim- 34 4 10 10 10
ulink Matlab
Paznen 4. MuoroakTopHbIi S3KCIEPUMEHT 28 2 8 8 10
Pa3gen 5. Moaenn CUrHaAJIOB CUCTEM aBTOMAaTHYECKOT'O
ynpasienus. [laker npukinagueix nporpamm Signal Pro- | 40 4 12 12 12
cessing Toolbox Simulink Matlab
Paznien 6. OcHOBHBIE MOZIENH cUCTeM yrpaBieHus. [1a- 40 4 12 12 12
keT npukiagHeix nporpamm Control System Toolbox
Paznen 7. HabnromaeMoCTh IMHAMHYECKONW CHCTEMBI
8 8 % 3 | 3 | 10 | 10 12
yIIpaBJICHUS




Paznien 8. OcHOBHBIE BOIIPOCHI MJICHTH(PUKALIUSA CHCTEM
ynpasienus. [laker mpukiagHeIx mporpamm System 46 6 16 12 12
Identification Toolbox
Paznen 9. IlocTpoeHre MOIEIM TEXHOIOTHIECKOTO 00b- 56 6 20 18 12
eKTa
Paznmen 10. Cuctemer SCADA 51 6 18 15 12
Hroro: 396 45 126 117 108
JK3aMeH: 72
Bcero uacos: 468
4.2.2.Coaep:kaHue pa3iesoB IMCHUILVINHBI
Ne Pazneant . TpyaoeMKoOCTb
Conep:xanue JeKIHMOHHBIX 3aHATHI
n/n AUCHUIIJINHBI B aK. yacax
2 cemecTp
1 | Paspenl [Tonsarue moaenu. KitaccudukannonHeie npu3Haku. 3a-

Ja4¥l ¥ METOJIbI MOJeIipoBanus. [IpuHINIT CUCTEMHOTO
noaxoja. Buasl mogobus. Macitabbl mpoiieccoB u mna-
pameTpoB cucteM. KOHCTaHThI, UHIMKATOPBI, KPUTEPUU
mo06usi, KpuTepuaabHble 3aBUCUMOCTH. CrIocoOBI 110-
JTY4YEHHs] KpUTEPUEB MOJO0US: METO]] aHAJIU3a pa3Mep- 6
HOCTEM, METOJ] HHTETPAJIbHBIX aHAJIOTOB, METO/I HOpMa-
nu3aiuu ypaBHeHUu. OCHOBHBIE KPUTEPHUH MO100US.
Kputepun nomnobus 31eKTpUYeCcKuX Lemnei 1 3JIeKTpo-
MarHUTHBIX MOJIeH. DIEKTPUUECKUE aHAJIOTH MarHUT-
HBIX, TEIJIOBBIX, THAPOJINHAMUYECKUX MTPOLIECCOB

2 | Paznen 2 CucreMbl KOOpIAUHAT JIJIsl ONIMCAHUS MPOIIECCOB B
Tpexda3HbIX ycTpoicTBaX. MaTpulisl mpeoOpa3oBaHus
koopauHat. O000IIEHHBIN METO/I CHMMETPUYHBIX CO-
crasisiromnx. Mozgenu OTK. ba3oBbie anroputmsl 4
YIIpaBJICHUS dIEKTPONPUBOIoM. OCHOBHBIE BOITPOCHI
YCTOMYMBOCTH CUCTEMbI. Mo1eIM U3MepeHus mapamer-
POB KayecTBa AIIEKTPUUECKON DHEPTUU

3 | Pazgen 3 3agaun 00pabOTKHU pe3yabTaToB U3MepeHuit. OCHOBHBIE
MOHATHUS TEOPUU BEPOSITHOCTH M MaTEMAaTUIECKOH CcTa-
TUCTUKU. IIOTHOCTB pacnpesieneHust BEpOSTHOCTH, Ky-
MYJISITHBHASA U 00paTHast QYHKIIMA OCHOBHBIX BHJIOB
pacripesienieHuil cydaiiHbIX BeIWYMH. JloBepuTenbHast
BEPOSITHOCTH M JOBEPUTEIBHBIN HHTEPBAJL. MOMEHTEHI 4
ClIy4ailHBIX BEJIMYUH U UX UCIIOJIb30BAaHUE VI UACHTH-
(duxaruu 3akoHa pacrpeaenenns. CucreMa cirydaiHbIX
BennuunH. Koppensuonnas Mmatpuna. Pacnpenenenue u
YHCIIOBBIE XapaKTEePUCTHKH CITyYalHBIX BeTU4nH. JIu-
Heapu3aius

4 Pazgen 4 ANITUTUBHBIE U MYJIbTUIUIMKATUBHBIE MOJEJH MPOILIEC-
cos. [Ipocreiimme noBepxXHOCTH OTKJIMKA. MeTOIbI OT-
0opa HamOosee 3HaUNMBIX (akTopoB. O1IeHKa CII0sI He- 2
OIPENIETICHHOCTH YCPEAHEHHOU Mojenu. MeTroasl Teo-
PUH TNIAHUPOBAHUA SKCIICPUMEHTA

5 Paszgen 5 Knaccudukanus curaanos. Pas3noxxeHne CUrHamoB 1o
eAMHUIHBIM UMITYJThcaM. CBOMCTBA CBEPTKU CUTHAJIOB. 4
Pa3no)keHne CUTHANIOB 10 TAPMOHUYECKUM (YHKITUSIM.




n/n

Pa3nenant
JUCIUILTHHBI

Conep:xaHue JIEKIMOHHBIX 3aHATHIA

TpynoeMkocTh
B aK. yacax

2 ceMecTp

CaoiicTBa npeodpazoBanusi dypone. Teopemsr [lapcepa-
n4a u Penes.

Knaccudukanus cTOXacTHUECKUX MPOIIECCOB U METOBI
ux onucanus. OyHKIUU pacpeeieHUus U XapaKTepH-
cTrdeckne QyHKIUU. ABTO U B3aMMHO KOBapHUaIllMOH-
Hble pyHkuuu. Bpems koppensuuu

Paznen 6

3aznayu, o0LIMe IPUHLUIIBI U CTPYKTYpa CUCTEM
ynpasieHus. OCHOBHbIE JUHAMUYECKHE XapaKTEPUCTH-
KM U UX ITapaMeTpbl. Y CTOMYUBOCTD, YIIPABIAEMOCTb U
Ha0JII01aeMOCTh, MHOTOMEpHbIE cucTeMbl. CrIoco0bI
OIMCAaHUS HENPEPBIBHBIX U JUCKPETHBIX CHCTEM
yIIpaBJIEHUs: ONEPAaTOPHbIN KO3 (UIMEHT IiepeadH,
KOMILIEKCHBIE YAaCTOTHBIE XapPAKTEPUCTUKHU

Paznen 7

OuenuBanue napaMeTpoB IIPU HAJIMYUU IIIyMOB U3Me-
penus OnieHKa napaMeTpoB METOJOM HaUMEHBIINX
kBagparoB. Pekypcunbiii anroputm MHK. @unbtp
Kanmana. OGmmue cBeieHus 1Mo TeoOpuu (PUIbTPAIHH,
®opmupyroumii puibtp. unetp Kanmana s nuc-
KPETHBIX HaONIOICHUH U IUCKPETHOM/HETIPEPHIBHOM
MOJIETIN CUTHAJIA.

3 cemecTp

Paszgen 8

[lonATHE CTPYKTYPHOU M MapaMeTpUIecKOl HeHTH(H-
Kaiuu. TUnoBbie CTPYKTYPBI CUCTEM C JUCKPETHBIM
BpemeHeM. OCOOEHHOCTH UACHTU(HUKAIINH CUCTEM B
YaCTOTHOW U BPEMEHHOM 00JIacTAX UX OonucaHus. Boi-
00p UACHTUDUIIUPYIOIINX CUTHAJTIOB, CIIOCOOOB OIEHU-
BAaHMS ¥ IPOBEPKH aJIEKBATHOCTH MOJIEIHN

Pasznen 9

Cxema noCTpOoeHHs MOJIENIN: CUCTEMHBIN aHaINU3 00BEK-
Ta, OpraHu3alus SKCIIEPUMEHTAIbHBIX UCCIIEN0BAHUM,
aHaJIW3 CUTHAJIOB, TOMOJIOTUYECKAs U MapaMeTpudecKas
UACHTUDUKALMS MOJIETH 00BEKTa, CHHTE3 CUCTEMBI
yrnpasieHusi. MeToanka npoBeieHNs SKCIIEpUMEHTa U
AITOPUTMUYECKOE 0OecreueHue SKCIIEPUMEHTAIbHBIX
uccinenoBanuil. Tononoruueckas HACHTUPHUKALUSA HA
OCHOBE PErPECCUOHHOIO U KOPPEJSLIMOHHOIO aHAIN3a

10

Pasznen 10

Ha3snadenne cuCTEMEL. CpaBHCHI/Ie C CUCTEMaMU TCJIC-
MCTpHUH. Onucanue CTPYKTYP pa3JIMYHBIX KaHAJIOB CBA-
3U. TepMI/IHOHOFI/IH W TEXHOJIOTHS 00BEKTHO-
OPHUCHTHPOBAHHOT'O ITPOrpaMMHUPOBAHUA

Hroro:

45

4.2.3. IlpakTnyeckue 3aHSATHS

Paszngennt

HaumenoBanue NPaAKTHYCCKUX pa60T

TpynoeMkocTh
B aK. yacax

2 cemecTp

Pazgen 1.

CrniocoObl ocTpoeHus! MOA0OHBIX U yaldbHBIX Heneld. CTpyKTyp-
HBIE MOJIENTU-aHAJIOTH U UX peanu3anus B cpeae Simulink-MatLab.
DJIeKTpUYeCKre aHaJOTH MarHUTHBIX, TETJIOBBIX, THAPOIMHAMU-
4eCKUX nporueccoB. [Ipumepsl noctpoeHus Mojiesiell 00beKTOB




yrpaeieHus: MetogoM aHanoruii. [Taker MathCaD mis moaenupo-
BaHus DTK

Pasnen 2.

CucTeMbl KOOPJMHAT JJIs1 OMCAHUS MPOLIECCOB B TpeX(Pa3HbIX
ycTpoiicTBax. Matpuiisl mpeodpazoBanus koopauHat. O6001eH-
HBII METOJI CHMMETPUYHBIX COCTABJISIFOLIUX.

CtpyKTypa nmakeTa npuKIaaHbIX mporpaMMm SimPowerSystems.
JIvnHEeHbIE U HENMHEWHBIE MOJIENIN CHIIOBBIX, U3MEPUTEIBHBIX U
cHenualibHbIX TpaHnchopmaTropoB. PerynupoBanue HanpspKeHUS
noJ Harpy3Koil. Mozaenu nuHuii nepeaaun sueprun. Muadopma-
THBHBIE [TAPAMETPbI CUTHAJIOB aBAPUMHBIX PEKUMOB ISl IOCTPOE-
HUS peJIeHHON 3aIUThl 00BEKTOB. Mo1e7IM OCHOBHBIX OJIOKOB CH-
JIOBOM 3JIEKTPOHUKH U CPEJICTB yIPaBICHUs pSKUMaMU UX pado-
Tbl. OCHOBHBIE BOIIPOCHI AJIEKTPOMArHUTHOM COBMECTUMOCTH
0JIOKOB CHJIOBOM 3JIEKTPOHUKHU C DJIEKTPUUYECKUMH MalllMHAMU U
ceTp0. Mozieny MalyH OCTOSIHHOTO U IIEPEMEHHOT0 ToKa. ba3zo-
BbI€ AIITOPUTMBI YIIPABJICHUS 3JIEKTPONPUBOAOM.. OCHOBHBIE BO-
IIPOCHI YCTOMYMBOCTU cUcTeMbl. CpecTBa U3MEPEHHUS [TapaMeT-
POB KayeCTBa ANEKTPUUECKON SHEPTHUU.

12

Pasznen 3.

Mertox BbIOOpOUHBIX pacnpenenenuii. Cxema 06paboTku u popma
IpEeCTaBICHUs Pe3yNbTaTOB N3MepeHus. CTaTUCTHKA OLIEHOK
CpenHero u nucnepcun. KBanTunm u ypoBeHb 3Ha4uMoCTH. 11pu-
MEHEHUE (PYHKIUU MaKCHUMAJIbHOT'O MIPAaBIONOA00US 1JIsl OLIEHKU
IIapaMeTpOB BEIOOPOYHOTO PACIIPEICIICHHS.

[TpoBepka runotre3. Cxema NOCTPOCHHSI KPUTEPUEB 3HAUUMOCTH.
CBsI3b TIOBEpUTEIHHOTO HHTEPBAJAa U KPUTEPHsI 3HAYMMOCTH. Me-
TOJIbl BEIOOpA TEOPETUUECKOTO 3aKOHA paclpe/ieeHus A7l OH-
CaHMA YKCIEPUMEHTAIBHBIX JaHHBIX. CXeMa MOCTPOSHHSI THCTO-
rpamm. Kputepuu cormnacusi TEOpeTHUECKOro U BBIOOPOYHOTO
pacnpenenennil. CriocoObl peICTaBICHUs PE3yIbTaTOB OAHO(DAK-
TOPHOTO 3KcriepuMenTa. GuibTpanus AaHHbIX. Buasl uHTEpHONs-
un. Crotaiiael. KoppensiuoHHast CBs3b MEXTy KOOPAWHATAMH.
Merton HauMeHbIIMX KBaapaToB. JIunelinas perpeccus. CBs3b Ko-
s PUIHEeHTa KOPPEISIUU C YHCIIOM Tpaslaliiii n3MepsieMOi Belu-
yuHbl. OIleHKa M0JI0Ckl HeolpeieneHHocTH. Hennneltnas perpec-
cust. OnieHKa TIOBEPUTEIHHOT0 HHTEpBaja napaMmeTpoB. Kommbro-
TepHasi 00paboTKa 0JHO(AKTOPHOI'O HKCIIEPHUMEHTA.

10

Pazgen 4.

AJIEKBaTHOCTH MOJIETTH BEIOOPOUYHBIM JaHHBIM; BEIOOP MaTemMaTH-
4eCcKOW MOJIETH, C TIOMOIIIBI0 KOTOPOM OyIyT MpeICcTaBIsAThCS
AKCIIEPUMEHTAJIbHBIE JJAHHBIC; BBIOOP KPUTEPHUS ONTUMATBHOCTH U
IJIaHa KCIEPUMEHTA; ONPEICTICHUE METO/1a aHATN3a JaHHBIX;
MIPOBEICHHUE DKCIIEPUMEHTA; TTPOBEPKA CTATHCTHYECCKUX MPEIIIO-
CBUIOK JIJIsl IOMyYEHHBIX SKCTIEPUMEHTAIBHBIX JaHHBIX; 00paboT-
Ka pe3yJIbTaTOB; MHTEPIPETAINS M PEKOMEH IAINH.

Pasgen 5.

OxonHoe npeodpazoBanue Oypre. TUIBI OKOHHBIX (PYHKITHIA.
[Tpunuun BeliBneT-npeoOpazoBanus. Peanuzanus npeodpazona-
HUil B maketax nporpamMm Wavelet Toolbox Simulink Matlab u
MathCAD.

[TpeoOpa3zoBanue ['unpbepTa-Xyanra /Ui aHaIU3a HECTallMOHAp-
HBIX CUTHAJIOB. Peanu3aust SMIHPUIECKOT0 METO[a IEKOMITO3H-
UK curHasioB B cpese LabView. Curnassl IUCKPETHOTO BpeMe-
Hu. JluckpetHoe npeodpazopanue Jlamnaca CrieKTp aMIuIMTyaHO-
MOJYJIMPOBAHHOM MMIYJIBCHOHM MocienoBaTeabHoCTH. YacToTa

12




HaiikBucta. D¢ dekt nospaeHus 10KHbIX 4acTOT. MeTo bl BOC-
CTAHOBJIEHUS] CUTHAJIOB C TIOMOIIbI0 MHTEPIIOJIALMOHHOTO Psijia
KorenbnukoBa-l1lleHHoHa 1 crenieHHOTO psna. [lorpemHocTu Boc-
CTAHOBJIEHUS] MHTEPIIOIATOPOM HYJIEBOTO U EPBOTO nopsaka. Ya-
CTOTHAsI XapaKTEPUCTHKA CTYIIEHYATOr0 HHTEepHoiIsTopa. Juc-
KpeTHoe npeodpazoBanue Dypoe.

Pasgmen 6.

Tunel perynsaropos. Koppekrtupyromue ycrpoiicrsa. M3yuenue
CBOHMCTB 3BEHBEB U CTPYKTYP Pa3IMYHOM TOMOJIOTHHU C TOMOIIBIO
naketa Control System Toolbox. Hactpoiika perynstopos. Henu-
HeliHbIe cucTeMbl yrpasieHus. [laker mporpamm Nonlinear Con-
trol Design. Bonpockr ontumu3aiuu cucteM yrpapienus. [laker
Optimization Toolbox. CoBpemenHble MeTOBI yIIpaBiicHus. 1a-
keTbl mporpamMm Robust Control Toolbox, Model Predictive Con-
trol Toolbox.

12

Pazpgen 7.

Dopmupyrommit pretp. Gunbtp Kanmana 1t TUCKPETHBIX
HaOJII0A€HUH U JMCKPETHON/HEeNpephIBHON MO/IEIN CUTHAIIA.
[Tpumepsl peanu3zauuu HabItOAaTENEN U1 CUCTEM aBTOMAaTU3U-
POBAHHOTIO JIEKTPOIIPUBO/IA U PEIEHHOM 3auThl. M3yueHue
¢unbTpa Kanmana ¢ momorisio makera Statistics Toolbox
Simulink Matlab.

10

3 cemecTp

Paspmen 8.

[TocTpoenue MozeIn BpEMEHHOTO psiJia C TOMOIIBIO OLIEHUBAHUS
napaMeTpoB MOjIeTIe aBTOPErPECCUH U aBTOPErPECCHH CKOIb3sI-
niero cpennero. Mcnonp3oBanue i1 HOCTPOEHUS MOJIENH
BelBIET-NpeoOpa3oBaHys U HEHPOHHBIX CeTel

16

Pasmen 9.

O06001IeHHas MOIeTTh CHCTEMBI. MeTO bl OIIEHKH BEKTOpA Mapa-
meTpoB. [locTpoeHHe CTaTHYECKUX MOJIEIICH Ha OCHOBE PErpeccu-
OHHOTO aHaynm3a. [IpoBepka aleKBaTHOCTH MOJIETTH BEIOOPOUYHBIM
nauubiM. [Taketsr mporpamm Data Acquisition System, Instrument
Control Toolbox, Statistics Toolbox, Optimization Toolbox.

20

10

Pasznen 10.

Ha3znauenue cucremsl. CpaBHEHHE C CUCTEMaMU TEJIEMETPUU.
Onucanue CTpYKTYp pa3iNdHbIX YPOBHEH, kaHaoB cBs3u. Tep-
MHUHOJIOTHUS 00BEKTHO-OPUEHTHPOBAHHOTO MTPOrPaMMUPOBAHUSI.
Nzyuenue uaeonoruu nocrpoerus cucreM SCADA c¢ nomoribio
nakeToB nporpaMmM Matlab Builder for NET, Database Toolbox,
OPC Toolbox . CtpykTypa nakera BU3yaJlbHOTO IPOrPaMMHUPOBa-
Hus LabView.lludposas 00paboTka u reHepaiysi CHTHajIOB Ha
0ase TexHosoruii National Instruments. ABTomaTH3anus cucTeM
JUCTIETYEPCKOTO YIPABIEHHS 3JIEKTPOIHEPreTUUECKUMU 00bEK-
tamu Ha ocHoBe SCADA.

18

Hroro:

126

4.2.4. JlabopaTopHbie padoThI

Paszngennt

HaumMeHoBaHue J1a0OPaTOPHBIX PadoT

TpyaoemMkocTb
B aK. yacax

2 cemecTp

Pazgen 1.

[TocTpoenue u ncciaenoBaHme MOTOOHBIX M TyalbHBIX Ienei. Mc-
CJIeTOBaHME AIEKTPOMEXaHUUECKUX Mpeodpa3oBareneii paznuy-
HBIX THUIIOB. MOHGHHPOB&HI/IC CUT'HAJIOB U ITOMEX.

Pazgen 2.

[TocTpoeHue Mozenu TpaHchopMaTopa METOIOM HIICKTPOMArHUT-
HBIX aHanoruii B cpene MultiSim EWB.MccnenoBanue npeobpa-

12




30BaHME KOOPAMHAT B TpexdazHoi cucreMe. TOKH BKIIIOUCHUS
TpaHchopmaTopoB. CKaIpHOE YaCTOTHOE YIPaBJIECHUE IEKTPO-
npuBoJOM. BekTopHOE ynpaBieHue 31eKTponpuBogoM. CrucreMsl
HIMPOTHO-UMITYJIbCHOW MOJYJISILIMM MHOTOYPOBHEBBIX IIpeoOpa3o-
BaTesneil yactoTsl. [IpoBeienrne npoOHBIX 3aHITUH 11O TEME.

Pasznen 3.

ToueuHasi 1 KBaHTUJIbHAS OLIEHKA PE3YJIBTATOB U3MepeHus. Mo-
JIEIIMPOBAHKE 3aKOHOB PACIIPEIEICHUS CIIyYallHbIX BEJIUYUH.
UccnenoBanue popmupyromero ¢puibrpa ¢ momornrsto TTTI1.
[IpoBeeHne MPOOHBIX 3aHATHIH MO TEME.

10

Pazpnen 4.

OuIbTpalys 3KCIepuMEHTAIBHBIX JaHHBIX U PETPECCUOH-
HBII/ TUCTIEPCUOHHBIN aHaM3 OAHO(MaKTOpHOU Moaenu. Peann3a-
1Sl TU1aHa MHOTO(aKTOPHOTO SKCIIEPUMEHTA.

Pasnen 5.

Onpenenenye CueKTpoB OAMHOYHOIO U IIEPUOANYECKOTO CUTHA-
70B. CriocoObl BOCCTAHOBIICHUSI CUTHAJIOB TUCKPETHOT'O BPEMEHH.
HccnenoBanne xapakrepuctuk KNUX-dunsrpoB. MccnenoBanue
xapaktepuctuk bBUX - ¢unstpos. Onpenenennue cueKTpaabHOMN
TUIOTHOCTH ¥ KOPPEJSIIMOHHBIX ()YHKIIUH CUTHAJIOB.

12

Paspmen 6.

[IpoexTrpoBanue perysaropa s JIuHenHon cuctemsl. Mcecmeno-
BaHHE YCTOMYMBOCTH CUCTEM C 00paTHOil cBs3bt0. MccnenoBanue
[T I-perynstopoB. MonaiibHOE yripaBieHue. MoaenmpoBaHue
JUHAMHUYECKHX cucTeM B cpeae Simulink. MiccnenoBanue cucre-
MBI CTaOMJIM3AIIMU YaCTOThI BaJia MEPBUYHOTO JABUTATEIISI TeHepa-
Topa. MccnenoBanue ycTOWYMBOCTH U Ka4€CTBA JTMHEHHBIX aBTO-
MaTH4ecKuXx cucteM. MonenupoBanue HenuHelHbix CY. Onru-
MM3aLMS HEJTMHEUHBIX cUCcTeM. JIMCKpeTh3aius HelpepbIBHOTO
peryisartopa. MccinenoBanrue pa3soMKHYTOM JUHEWHOW CUCTEMBI
P CIIYyYaliHBIX BO3MYIIEHUAX. CHUHTE3 ONTUMAJIbHBIX CIEISIINX
cucteMm. Pacuer u monenupoBanue komOunuposannoit ACP.
IIpoBeneHne npoOHbIX 3aHATUH IO TEME.

12

Pazgen 7.

Hab6monatomue ycrporictea. HaGmroaTens CKOpOCTH B CUCTEME
yrpaBneHus apurateneM. HabmonaTens MarHuTHOTO ToToka. Mc-
nosib3oBanue punbTpa Kaamana B CTpykType HabmogaTens.

10

3 cemecTp

Pasgen 8.

Mertoap! uaeHTU(DUKAIIMN TEXHOIOTUYECKHX 00beKTOB B ACY
TII. Monenps aBTOPErpecCrur CKOIB3SIIETO CpeaHero. Bensner
MOJIEIb BPEMEHHOTO psja. [locTpoenrne Moenu ¢ moMOIIbI0
HEHWPOHHBIX CETEN M HEUETKUX PETYISTOPOB.

12

Pasgen 9.

Anroputmsl puibtpanuu curHanoB B ACY TII. Metobl moucka
MakcUMyMa (YHKIIUM HECKOJIBKMX IepeMeHHbIX. MeToibI moncka
YCIOBHOTO MaKCHMyMa, OCHOBAHHBIE Ha CBEJCHUU K 3a1aue 0e3-
YCJIOBHOM ONTHUMM3AIIH.

18

10

Pasnen 10.

N3yueHre OCHOBHBIX MOHATUH MporpaMMHoi cpeabl LabView u
BUpTYyanbHOro nmpubdopa. Coznanue, pe1akTUPOBaHUE U OTIAAKa
BUpTYyaJibHOTO Iiprbopa. Co3aanue noArnporpaMm BUPTYaJIbHOTO
npubopa. MHOrOKpaTHbIE TOBTOPEHUS M LIUKJIIBI IPH CO3JTaHUU
BUpTYyaJibHOTO Iipubopa. Pabora ¢ maccuBamu nanHbIX. Co3nanue
KJIACTEPOB M3 AJIEMEHTOB YIPABJIEHUS U OTOOpAKEHUSI TaHHBIX.
Pabora ¢ knacrepamu. MacmrabupoBanue kiactepa. ['papude-
ckoe oToOpakeHue AaHHbIX. DaitnoBslie onepanun. [loctpoeHue
CHUCTEM CIEKTPAIBLHOIO U KOPPEISLIUOHHOTO aHAJIN3a.

15

Hroro:
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'H

B xone o0yueHus mpuMeHsoTCs:

Jlekumu, KOTOpbIE SBJSIFOTCS OAHUM W3 BaKHEHIIMX BUAOB YUEOHBIX 3aHSTUN U COCTABISIFOT OCHOBY
TEOPeTUYECKOH MOAroTOBKU 00ydaronmxcs.Lenu TeKIMOHHbIX 3aHSTHIA:

-aTh CHCTEMATU3UPOBAHHBIC HAy4HbIC 3HAHWA 110 JUCLMIUIMHE, AKLUEHTHPOBATh BHUMAaHHE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUILINHB;

-CTUMYJIMPOBAaTh ~AKTUBHYIO I[O3HABATENBHYIO JIESTEIBFHOCTh  OOYYaIoOIIMXCs, CIIOCOOCTBOBATH
(OPMHUPOBAHUIO UX TBOPYECKOIO MBILLICHUS.

IIpakTuyeckue 3aHATUs. Llen MpaKTUUECKUX 3aHATHIA:

-COBEPILIECHCTBOBATh YMEHUS U HABBIKM PELICHUS ITPAKTUYECKUX 3a/1a4.

I'maBHBIM cofiep)KaHMEM ATOTO BHJA YUEOHBIX 3aHSATUH sIBIsETCS paboTa KaXIOro 00ydaromierocs mo
OBJIJICHUIO IIPAKTUYECKUMH YMEHUSMU M HaBbIKAMU IIPO(EeCCHOHATIBHON JIESITEeIbHOCTH.

JlaGopaTopHsbie padoThl. Llenu 1a00paTOpHbIX 3aHATHIL:

-yIIIyOUTh W 3aKpENUTh 3HAaHWs, MOJTYYCHHBIE Ha JIEKLMSX U B MPOLECCE CaMOCTOSITENbHON paboThI
o0ydaroImmxcst ¢ y4eOHOM 1 HAYIHOH JTUTEPATYPOii;

['maBHBIM coJiepyKaHUEM 3TOrO BHUJA YUEOHBIX 3aHATHI SBIIETCS pabOTa KaKAO0ro 00ydaromerocs mno
OBJIQJICHHIO TIPAKTUYECKUMH YMEHUSMH H HaBBIKAMU MPO()ECCHOHATIBHON IESITEIbHOCTH.

Koncyabranuu (TexyIas KOHCYJIbTalMsl, HAKaHyHE SK3aMeHa) SBJseTCs OAHON U3 (POpM PYKOBOJCTBA
y4eOHOI paboToi O0ydJaromMXCsi ¥ OKa3aHWS MM IOMOINM B CAaMOCTOSITEIbHOM HM3YYEHHH MarepHhaia
JMCLMIUIMHBL, B IMKBUAALMH UMEIOIIMXCS IPOOEIOB B 3HAHUSX, 3aJ0JDKEHHOCTEH 110 TEKYLIUM 3aHSTUSM, B
TIOJITOTOBKE MTUCHMEHHBIX paboT (MIPOSKTOB).

Tekye KOHCyJbTAllMU MPOBOIATCS IIPENoOjaBaTeseM, BEAYIUM 3aHATHS B ydeOHOM TIpymie,
Hay4YHBIM PYKOBOJMTEIEM U HOCAT KaK MHAWBHYaJIbHBIN, TAK U IPYIIIOBO XapaKTep.

CamocrosiTesibHast padoTa 00y4aroLIMXCs HalpapieHAa Ha YIriyOJeHHE W 3aKpelvieHHe 3HaHUM,
MOJYYEHHbIX HA JIEKUMSAX W JPYIMX 3aHATUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO AKTHUBHOIO
NPUOOPETEHUs] HOBBIX, JOMOJHHUTENBHBIX 3HAHUM, MOJATOTOBKY K MPEACTOSLIMM YYeOHBIM 3aHATHSIM U
IIPOMEKYTOYHOMY KOHTPOJTIO.

6. OUEHOYHBIE CPEJACTBA J1JIsI TEKYIHIETO KOHTPOJISA YCIIEBAEMOCTMU,
MNPOMEXYTOYHOM ATTECTALIMU IO U'TOT'AM OCBOEHUSA JUCITUTLIIAHBI
6.1. OeHo4YHbIE CPeICTBA AJIS CAMOCTOSITEILHON PadoThl M TEKYIIEro KOHTPOJIsS
ycrneBaeMoCTH
Pa3nes 1.001mume Bonpochl MoeJIMPOBAHUS
1.IlonsTe Moaenu.
2. KnaccugpukamoHHbIe PU3HAKY.
3.3a1aun ¥ METO/IbI MOJICIIUPOBAHMUSL.
4. TlpyHIMIT CUCTEMHOTO MOX0/a. Buasl mogo0us.
5. Macmira6sl npo1eccoB U NapaMeTpOB CHUCTEM.
6. KoHCTaHTBI, ”HAWKATOPBI, KPUTEPHUN TIOJO0HSI, KPUTEPHATIHHBIE 3aBHCUMOCTH.
7. CriocoOBbI osTy4eHHs KpUTEPHEB 10100Ms: METO/T aHAJTN3a pa3MEPHOCTEN, METOJI MHTErPAJIbHBIX aHa-
JIOTOB, METOJT HOPMAJIU3ALUN YPAaBHEHU.
8. OCHOBHBIE KpPUTEPUU M1OA00US.
9. Kpurepun mogo0ust SIeKTPHYECKUX TeTIel M AJIEKTPOMArHUTHBIX MOJIEH.
Pa3nea 2.MaTtemMaTH4ecKre 1 KOMIIbIOTEPHbIE MOJEJIM OCHOBHBIX JIEMEHTOB AaBTOMATH3HPO-
BanubIx JTK. Iaker MathCad
1. CucreMbl KOOpAMHAT [T OMIMCAHUS MTPOLIECCOB B TpeX(ha3HbBIX YCTPOUCTBAX.
2. Marpuiibl mpeoOpa3oBaHust KOOPIUHAT.
3. O000IeHHBIH METO CHMMETPUYHBIX cocTaBistomux. Monenu OTK.
4. ba3oBble QJITOPUTMBI YIIPABICHUS 3JIEKTPOIIPHUBOIOM.
5. OCHOBHBIE BOIIPOCH YCTOWYMBOCTH CUCTEMBI.
6. Mozaenu u3MepeHust napaMeTpoB KaueCcTBa dJIEKTPUUECKON SHEPTHH.



Paznean 3.Cratucruueckasi Mojaesb dkcnepumMenTta. Ilaker npukiaagHeix nporpamm Statistics
Toolbox Simulink Matlab
1. 3amaun 0O6pabOTKHU Pe3yJbTaTOB U3MEPECHHIA.
2. OCHOBHBIE TIOHATHSI TCOPHH BEPOSTHOCTH U MATEMaTHUECKOW CTATUCTHKH.
3. [InoTHOCTH pacnpeeneHus: BEpOSATHOCTU, KyMYJISTUBHAS U 00paTHasi GyHKIIMH OCHOBHBIX BHJIOB pac-
IIPEACIICHUN CIIy4alHbIX BEJIMYMH. JlOBEpUTEIIbHAS BEPOSTHOCTD U JOBEPUTEIIbHBIN HHTEPBAIL.
4. MOMEHTHI clTydyailHbIX BEIMYUH M UX UCIOJIb30BaHHUE JIIsl UICHTU(UKALIUY 3aKOHA PacIIpeIeTICHUS.
Cucrema ciyyaiiHbIX BenuuuH. KoppensunonHas MaTpuua.
5. Pacnipenienenre u 4ucaoBble XapaKTEPUCTUKH CIy4YailHbIX BelWyuH. JInHeapuzanus.

Pa3nes 4. MHOro)akTOpHbIil 3KCIIEPUMEHT
1. AniuTUBHBIE U MYJIbTUIIIMKATUBHBIE MOJIEIH MPOLIECCOB.
2.ITpocreiinye NOBEPXHOCTH OTKJIMKA.
3.Metozasl oTOOpa HanboJee 3HAYNMBIX (PaKTOPOB.
4.0neHka cosi HEONpPeAeIeHHOCTH YCPEITHEHHONW MO/ICIIH.
5.MeTo/bl TEOpUH TUTAHUPOBAHMSI SKCIIEPUMEHTA.

Pa3nes 5. Moaeau CMrHAJI0B CHCTEM aBTOMAaTH4YecKOro ynpasJjenus. [laker npukiagHbix
nporpamm Signal Processing Toolbox Simulink Matlab
1. Knaccuduxkanus cursanon. PaznoskeHne CUrHaioB [0 €MHUYHBIM UMITYJIbCAM.
2. CBolicTBa CBEPTKH CUTHAJIOB.
3. Pa3nokeHue CUrHAJIOB MO TapMOHUYecKUM GyHKIusM. CBolicTBa npeodpa3zoBanus Oypbe.
4. Teopemsr [TapceBans u Pernes.
5. Knnaccugukanus cToxacTHUECKUX MPOLIECCOB U METOABI UX onucaHusl. OYHKIIMY paclpeesICHUs U Xa-
pakTepucTUYeCKue PyHKIIHH.
6. ABTO ¥ B3aIMHO KOBapHallMOHHBIE (yHKINU. Bpems koppensuuu.

Pasznen 6.0cHoBHBIC MOAeH cucTeM ynpasiaenus. [laker npukiaagnsix nporpamm Control
System Toolbox
. 3a7aum, o0O1IMe MPUHLUIBI U CTPYKTYpa CUCTEM YIIPABIICHUS.
. OCHOBHBIE TMHAMUYECKNE XaPAKTEPUCTUKH U UX MTapaMeTpHI.
. YCTOMUMBOCTD, YIPABISIEMOCTb U HA0JII0/Ia€MOCTh, MHOTOMEPHBIE CUCTEMBI.
. CriocoObl onucaHusi HEMPEPHIBHBIX U TUCKPETHBIX CUCTEM YIIPABIICHHUS.
. OnepatopHbIif KOAPGHUIMEHT Nepeaun, KOMIUIEKCHbIE YaCTOTHBIE XapaKTePUCTUKH.

Pa3nes 7. HaGaronaeMocTh JUHAMUYECKOH CHCTEMBbI YIIPABJICHHUS
. OneHnBanue napaMeTpoB IIPU HAJIMYUU IIIyMOB U3MEPEHUS
. OnieHka napaMeTpoB METO/I0M HAaMMEHbBIINX KBAJApPaTOB.
. Pexypcusnsiit anroputm MHK. ®unstp Kanmana.
. O6mue cBeeHus 1o Teopun punpTpannu, GOpMUPYIOLIUN GUIBTP.
. @unbTp Kanmana u1s JUCKpeTHBIX HAOMIOAEHUHN U JUCKPETHON/HENPEephIBHON MO/IEIH CUTHAA.
Pazgen 8. OcHoBHBIE Bonpochl WAeHTH(UKANMA cCHCTeM ynpaBieHus. [lakeT npukaagnbIx

nporpamm System Identification Toolbox
1.ITonsiTHE CTPYKTYPHOH HAEHTU(UKALINH.
2. TUMOBBIE CTPYKTYPbI CUCTEM C TUCKPETHBIM BPEMEHEM.
3. OcobenHocTH HIeHTH()UKAINY CHCTEM B YaCTOTHOM W BPEMEHHOM 00JIACTSX WX OMUCAHUS.
4. Bp10op MIEHTH(PUIUPYIOIIUX CUTHAJIOB, CIIOCOOOB OLIEHUBAHUS U MIPOBEPKH aI€KBATHOCTU MOJIEITH
5. [lonsaTHe CTPYKTYypHOH U TapaMeTPUUIECKON UIACHTU(DUKAIUH.

Pazpnen 9.11ocTpoenne Moxes 1 TEXHOJIOTHYECKOT0 00bEKTA
1. Cxema mocTpoeHHsI MOJIEIH.
2. CucteMHbIH aHAIN3 00BEKTA, OPraHU3aALMs SKCIIEPUMEHTAIBHBIX UCCIIE0BAaHHM, aHAJIN3 CUTHAJIOB,
TOMOJIOTHYECKAs U MapaMeTpruiecKast UIeHTU(UKALIUS MOJIETTN 00bEeKTa
3. CuHTe3 cucTeMsl ypaBiIeHUs.
4. Metoiuka MpoBeIEHUS SKCIIEPUMEHTA U allTOPUTMUYECKOE 0OecTieyeHe SKCIIEPUMEHTANIbHBIX HCClIe-
JTOBaHUH.
5. Tononoruueckas uAeHTUPUKAIMSI HA OCHOBE PETPECCUOHHOTO U KOPPESLIMOHHOTO aHAIN3a.
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Pazgen 10.Cucremsr SCADA
1. Ha3zHaueHue cUCTEMBI.
2. CpaBHEHUE C CUCTEMaMU TEJIEMETPUH.
3. Onmcanue CTPYKTYp pa3iMyHbIX KaHAIOB CBSI3H.
4. TepMUHONOTHS 00BEKTHO-OPUEHTHUPOBAHHOTO ITPOTrPAMMHUPOBAHHS.
5. TexHonorust 00bEKTHO-OPUEHTUPOBAHHOI'O IPOrPAMMUPOBAHUS.
6.2. OueHo4YHbIe CpeACTBA 1JIsl MPOBeAeHUs TPOMEKYTOUHOM aTTecTaAlluu
6.2.1. IIpuMepHbIii NepeyeHb BONPOCOB MO JUCHMILJIMHE 2 ceMecTpa:
1.ITousiTHEe MOIENH.
2.Knaccu¢ukanuoHHble TPU3HAKY.
3.3amaumn 1 METO/Ibl MOJICIIUPOBAHHUS.
4. IlpyuHIMn cucTeMHOro noaxonaa. Buasl nonoodus.
5. Macmtabbl IpoIEeccoB U MapaMeTPOB CUCTEM.
6. KoHcTaHTbI, UHAMKATOPBI, KPUTEPHU TTOJ00MS, KPUTEPHAIbHBIC 3aBUCMOCTH.
7. CriocoOblI MOTy4eHUs KpUTEPHUEB MOA00MS: METO aHaIN3a Pa3MEPHOCTEN, METO/] HHTETPAJIbHBIX aHa-
JIOTOB, METOJT HOPMAJIM3AIMH YPAaBHEHUH.
8. OCHOBHBIC KpUTEPHUH T10T00USI.
9. Kpurepun nogo0ust 3IeKTPHUECKUX HENel U 3JIEKTPOMAarHUTHBIX MTOJICH.
10. Cuctembl KOOPAMHAT AJIsi OMMCAHUS ITPOLIECCOB B TpeX(Pa3HbIX YCTPOMCTBAX.
11. Matpuusl npeodpazoBaHUs KOOPAUHAT.
12. O6001IEHHBIN METO] CAMMETPUYHBIX cocTaBiisronmx. Moaemu DTK.
13. bazoBbIe QITOPUTMBI YIIPABICHUS SJICKTPOTIPUBOIOM.
14. OcHOBHBIE BOIIPOCHI YCTOMYMBOCTU CUCTEMBI.
15. Moaenu u3MepeHns napaMeTpoB KaueCTBA AJIEKTPUUECKOU SJHEPTUU
16. 3agaun 06pabOTKH pe3ynbTaTOB U3MEPECHUIA.
17. OcHOBHBIE TOHATHS TEOPUN BEPOATHOCTH U MATEMATUUECKOM CTaTUCTHKU.
18. [InoTHOCTH pacnpeesieHus BEPOITHOCTH, KyMYJISITUBHAs U oOpaTHas (DYHKIIUU OCHOBHBIX BUJIOB
pacripeniesieHuil cy4aifHbIX BEIMYHH. JloBepuTenbHast BEPOSTHOCTh M JOBEPUTEIBHBIN HHTEPBAIL.
19. MoMeHTHI ciiy4aifHbIX BEJIMYMH U UX MCIIOJIb30BaHME JJIS MICHTU(UKALIMY 3aKOHA PaCIIpeIe/IeHHs.
20. Cuctema cnyvaitHbpIX BeImauH. KoppensimoHHas MaTpHIIa.
21. PacnipesienneHre U YUCIIOBBIE XapaKTEPUCTUKHU CIIydaiiHbIX BeIMUYUH. JInHeapuzanus
22. AnTMTUBHBIE U MYJIbTHILTMKATHBHBIE MOJICJIN TIPOIIECCOB.
23. [IpocTeiiniie NOBEpXHOCTH OTKIIMKA.
24. Metobl oTOopa HanboJIee 3HAYMMBIX (PaKTOPOB.
25. OueHka cios HeoNpeeIeHHOCTH YCPEIHEHHON MOJIeNu.
26. MeTozp! TEOpUH TUTAHUPOBAHUS IKCIIEPHIMEHTA.
27. Knaccudukanus curHanoB. PaznoxeHne CUTHaJIOB 110 €IUHUYHBIM UMITYJIECaM.
28. CBoiicTBa CBEpTKU CUTHAJIOB.
29. PaznoxeHne CUTHANOB 10 rapMoHMYeckuM (pyHKIusaM. CBoiicTBa mpeodpasoBanus Oypee.
30. Teopewmsr [TapceBaist u Penest.
31. Knaccudukanus cToXacTHUECKUX MPOIIECCOB U METOABI MX onucanus. OyHKIMU pacnpeaeeH s u
XapaKTepUCTHUYECKHIE (DYHKITHH.
32. ABTO 1 B3aUMHO KOBapHallMOHHbIE (PyHKIIMH. BpeMst Koppemnsiuu.

6.2.2. OnleHOYHbIE CPeACTBA /IJIsI POBeIeHHs MPOMEKYTOYHOM aTTecTAlMu (IK3aMeHa)
IIpuMepHBIi MepeyeHb BOMPOCOB K IK3aMeHY 10 AU CHHUIINHE:

1. 3agauu, oOIHie MPUHIIUIIBI U CTPYKTYpPa CUCTEM YITPABIICHUS.

2. OCHOBHBIG JUHAMHUYCCKUEC XapaKTepI/ICTI/IKI/I n ux napaMeTpLI.

3. YCTOWYMBOCTD, YIPaBISIEMOCTh M HAOIIOAA€MOCTh, MHOTOMEPHBIE CHCTEMBI.

4. CiocoObl OnucaHus HETIPEPHIBHBIX U AUCKPETHBIX CUCTEM YIPABJICHHUS.

5. OneparopHsblii K03 PUIHEHT TTepeaun, KOMIUIEKCHbIE YaCTOTHBIE XapaKTEPUCTUKH

6. OueHuBaHue MapaMeTPOB IIPU HATUYUU IIIyMOB U3MEPEHUs



7. OueHka napaMeTpoB METO/I0M HAaMMEHBILINX KBaJApPaTOB.

8. Pexypcusnsiii anroputm MHK. ®unstp Kanmana.

9. O6mue cBeaeHus 1Mo TeOpur GUIbTpaIuu, GOPMHUPYIOITUN HUITBTP.

10. ®unpTp Kanmana myist TUCKPETHBIX HAOIOCHUN U TUCKPETHOW/HETIPEPHIBHOM MOJICTTH CUTHAIA.
11.ITonsiTHE CTPYKTYPHOU UJICHTU(DHUKAITUH.

12.TurnoBbie CTPYKTYPHI CHCTEM C JUCKPETHBIM BPEMEHEM.

13. OcobeHHOCTH UACHTU(UKAITMN CUCTEM B YACTOTHON U BPEMEHHOM 001aCcTsIX X OMHCAHUSI.

14. Bei0op uaeHTHPHUIUPYIOMIUX CUTHAJIOB, CIIOCOOOB OILIEHUBAHUS U MIPOBEPKH aACKBATHOCTU MOJIEITH
15. IlonsiTHE CTPYKTYPHOU U apaMeTpUUYECKOM HIeHTU(UKALINY.

16. Cxema mocTpoCHUS MOJICTIH.

17. CuctemHbIi aHAJIU3 00BEKTA, OpPraHU3AIMs SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHU, aHAJIU3 CUTHAJIOB,
TOTIOJIOTUYECKAs M IMapaMeTpuiecKast HISHTU(DUKALINUS MOICTH 00bEKTa

18. CuHTE3 CUCTEMBI YIIPABIICHUS.

19. Meronuka npoBeIeHus IKCIIEPUMEHTA U AlITOPUTMHYECKOE 00eCIIeueHUE IKCTIEPUMEHTAIBHBIX UC-
CJIEIOBaHUH.

20. Tononmornyeckasi HACHTU(UKAIMS HA OCHOBE PETPECCHOHHOTO U KOPPEIISIIMOHHOTO aHaIH3a

21. Ha3zHaueHue CUCTEMBI.

22. CpaBHEHHE C CUCTEMAaMU TEIIEMETPHH.

23. OnucaHue CTPYKTYp Pa3IUYHBIX KAHAIOB CBS3H.

24. TepmuHONOTUS 00BEKTHO-OPUEHTUPOBAHHOTO IMPOTPAMMHPOBAHHUS

25. Texnonorus 00beKTHO-OPUEHTUPOBAHHOTO IIPOTPAMMHUPOBAHUS

26.IToHsATHE MOJICITH.

27 KiaccudukanmoHHbIE TPU3HAKH.

28. 3aaun ¥ METO/IBI MOJICIIUPOBAHHUSL.

29. IIpuHIun cucTeMHOTO 1oAX01a. Buabl momgoousi.

30. MacmTaObl TPOIIECCOB M ITAPAMETPOB CUCTEM.

31. KoHCTaHThI, UHANKATOPBI, KPUTEPUU MOJ00US, KpUTEPHAIIbHBIE 3aBUCIMOCTH.

32. CrtocoObI IOTyYeHUST KPUTEPUEB TIOI00MST: METO]T aHAJIN3a Pa3MEPHOCTEH, METO,T MHTETPATbHBIX
aHaJIOTOB, METOJ HOPMAaJU3allui ypaBHEHUH.

33. OCHOBHBIE KPUTEPHH TTOIO0USI.

34. Meroauka MOATOTOBKY U MPOBEICHUS yUYEOHBIX 3aHATHIA 110 MOJIEIIMPOBAHUIO.

35. Bunbl yaeOHBIX 3aHITHI U UX OCOOEHHOCTH

HpuMeprle TECTOBbIC 3aJaHUA K l'[pOMe)KyTO‘IHOﬁ aTrTeCcTalumn

Bapmuanr 1
Ne
Bonpoc Bapuanmuvt omeema
n/n
MonenupoBanue — 3T0: l.mpouiecc 3aMeHbl pealibHOro 00BbEeKTa (Ipoliecca, sIBICHUS) MO-

JIeTIbI0, OTPaXKarolleil ero CyIiecTBEHHbIE IPU3HAKU C TOYKHU 3pe-
HUA JOCTHXKCHUA KOHKpCTHOﬁ neiau,

2.1porecc IeMOHCTpaIuy MoJieNeil Ok Abl B CAIOHE MOJI;
3.mpotiecc 3aMeHbl pealbHOT0 00BeKTa (IIpoliecca, sIBICHUS)
JAPYTHM MaTepUaIbHBIM WX HJIEaJIbHBIM 00bEKTOM;

4. IMpOUECC BRIABIICHHA CYIICCTBCHHBIX ITPU3HAKOB pacCMaTprBa-
€MOro 00beKTa.

Mopnens — 310: 1. ¢panTacTHueckuit 06pa3 peanbHOM NeHCTBUTENEHOCTH;

2. MaTepHUaJbHBIM UM a0CTPaKTHBINA 3aMEeHUTENb 00BEKTa, OTpa-
AU ero MpOCTPaHCTBEHHO-BPEMEHHbBIE XapaKTEPUCTUKU;

2. 3. MaTepuaIbHBIA WM a0CTPAKTHBIN 3aMEHUTENh 00BbEKTa, OTpa-
KAIOIMI ero CYIIeCTBEHHbIE XapaKTEPUCTUKH;

4. onMcaHMe U3y4yaeMoro 00bEKTa CPe/ICTBAMH U300pa3UTEIIBHO-
IO UCKYCCTBA.




Bonpoc Bapuanumuvt omeema
n/n
[Tpu n3yuennu o0bEKTa pe- 1. o1HY €IMHCTBEHHYIO MOJEIIb;
aJIbHOU JEUCTBUTEIBHOCTH 2. HECKOJIBKO pa3iIM4YHBIX BUJOB MOJAEIEH, KaK1ask U3 KOTOPBIX
MO’KHO CO3/1aTh! OTpa)kaeT TE€ UM UHbIE CYIIIECTBEHHbIE IPU3HAKU O0BEKTA;
3. 3. OJIHY MOJIeJIb, OTPAXKAIOLIYI0 COBOKYITHOCTb ITPU3HAKOB 00b-
€KTa;
4. TOYHYIO KOIHIO 0OBEKTA BO BCEX MPOSBICHUSX €r0 CBOWCTB U
IIOBEICHHUSI.
K uncity caMbIxX epBeIX rpa- | 1. HACKaJIbHBIE POCIINCH;
n ¢uaeckux HHPOPMALMOHHBIX | 2. KAPTHI IOBEPXHOCTH 3EMIIH;
MOJIEJIEH CIENYET OTHECTH 3. KHUTY C HJUTIOCTPALUsIMU;
4.cTpouTeIbHBIC YEPTEIKU U TUIAHBI.
[Toctpoenue monenu ucxon- | 1. pazpaboTka aropurMa perieHus 3ajaad;
HBIX JAHHBIX; IOCTPOCHUE 2. aHaNM3 CyUIECTBYIOLIUX 3ajay;
MOJIEJIM pe3yJIbTara, pa3pa- 3. 3Tansl peleHNs 3a7a4u C IIOMOILBIO KOMIIBIOTEPA;
5 00TKa anropuTMa, pa3padbor- | 4. anropuTM MaTeMaTHYSCKOH 3a7a9n
Ka U IIPOrpaMMBl, OTJIaIKa U
HCIIOJIHEHUE NPOTpaMMBl,
aQHaJIN3 U UHTEPIIpETALUs pe-
3yJlbTaTOB — 3TO:
B kauecTBe npumMepa Moaenu | 1. CIMCOK y4yallUXcsl IIKOJIBL;
6 MOBE/ICHNS MOKHO Ha3BaTh: | 2. IpaBUJIa TEXHUKHU 0€30I1aCHOCTU B KOMIIBIOTEPHOM KJIacce;
' 3. IJ1aH 3BaKyallly [P TIOKAPE;
4. yepTexu IKOIbHOIO 3/1aHUs.
KomnproTepHoe UMUTALIMOH- | 1. 3KCIIEpUMEHTAIBHO IPOBEPUTH BIMSIHUE BBICOKOW TEMIIEPATY-
HOE MOJIETTUPOBAHUE SIAEPHO- | Pbl U OOIYUYEHUs Ha IPUPOJIHBIE OOBEKTHI;
ro B3peiBa HE nmo3Bosser: 2. IPOBECTU HATYPHOE UCCIIEJOBAHKE ITPOLIECCOB, MPOTEKAOIINX
7 B IIPUPO/IE B MIPOLIECCE B3PBIBA U MOCIIE B3PHIBA;
3. yMEHBIINUTh CTOMMOCTb UCCIIEIOBAaHUM 1 o0ecrieuuTs 6e3-
OITACHOCTb JTFOJICH;
4. NOMYYUTh JOCTOBEPHYIO HH(DOPMAIIUIO O BIUSIHUU SJIEPHOTO
B3pbIBA Ha PACTEHMSI U KUBOTHBIX B 30HE OOTYUECHHUSI.
VYxkaxure JIOXKHOE yrBep- | 1. “CTporux npaBui nocTpoeHuUs HET
JKICHHUE: 2. “Hukaxast MoJiesib HE MOKET 3aMEHUTh CaMO SIBJIEHHE, HO NPU
pELIeHNN KOHKPETHOM 3a7jaui OHAa MOKET OKa3aThCsl OYEHbB 10-
8 JIE3HBIM UHCTPYMEHTOM";
' 3. “Moaenb COepKUT CTOIBKO K€ MH(OPMAIMH, CKOJIBKO U MO-
JeNIPYEMbIil 00bEKT”;
4. “Bce oOpa3zoBaHuE — 3TO M3y4EHHE TE€X WM UHBIX MOJENeH, a
TaK)Ke MPUEMOB MX UCIOJIb30BaHUs .
B 6unonoruun knaccupukamus | 1. uepapXuuecKyro MoJielb;
9 npeJicTaBUTeNIeN )KUBOTHOTO | 2. TAOJIMYHYIO MOJIENb;
" | MUpa npeacTaBiIsgeT COOOM: 3. rpaduuecKyro MOJEINb;
4. HaTYpPHYIO MOJEb.
Otmers MCTUHHOE BbI- 1. HemocpeACTBEHHOE HAOIIOIeHHE 3TO XpaHeHUe HH(pOopMaIHH;
CKa3bIBaHUE:! 2. YTeHUEe CIPABOYHOM JUTEPaTyphl — 3TO MOMCK UH(OpMAINH;
10. 3.mocTpoenue rpadpuueckoil MoJenu BIeHUs — 3TO Mepeaaya

uH(pOpMaIHH;
4. mpocymuBaHue pajrorepeaqn — 3TO Mpoiecc 00padoTKu
uHpopMaluu.




n/n

Bonpoc

Bapuaumbt omeema

11.

OtMmets JIOXKHOE npono:n-
JKEHHE K BhICKa3bIBaHMIO: “K
UH(POPMALIMOHHOMY MPOLIEC-
Cy nmoucka uHpOpMaIu
MOJKHO OTHECTH...””:

. HETIOCPE/ICTBEHHOE HAOJIIO/ICHNE;

. YTCHHE CITPABOYHOM JIUTEPATYPHI,

. 3aMpoc K UHHOPMAIIMOHHBIM CUCTEMAM;

. IOCTpOeHHE TPahUIECKON MOJIEIH SBJICHHS.

AW N —

12.

Tabmmunas nHGOPMAITHMOH-
Hasi MOJIEJb MIPE/ICTABIISCT
co0oii:

1. Habop rpaduKOB, pUCYHKOB, YEPTEKEH, CXEM, JHATPAMM;

2. OIIMCAaHKE NePAPXUUCCKON CTPYKTYPBI CTPOCHUS MOJICIIUPYe-
MOT'0 00BHEKTA;

3. onucaHue 0ObEKTOB (WM UX CBOMCTB) B BUJIE COBOKYITHOCTU
3HAa4YCHUH, pa3MeIIaeMbIX B TaOJIHIIC;

4. cucteMy MaTeMaTHIeCKHUX (OPMYIL

13.

Maremaruueckas MOIENIb
o0BeKTa — 3TO

1. co3maHHas U3 KaKOro-a1uoo MaTepuaia MoJIeib, TOYHO OTpa-
JKaroIIasi BHCITHUE TIPU3HAKN 00bEKTa-OpPUTHHAIIA;

2. ONKCaHKE B BUJE CXEMbI BHYTPEHHEH CTPYKTYPhI H3y4aeMOT0O
00bEKTa;

3. COBOKYITHOCTb JIaHHBIX, COJIEPKAIUX UHPOPMALIUIO O KOJINYE-
CTBEHHBIX XapaKTEPUCTUKAX O0BEKTA M €r0 MOBEICHUS B BUJIE
TaOJIMIIBL;

4. COBOKYITHOCTH 3aITUCAHHBIX HA S3BIKE MATEMATHKH (OPMYII,
OTPa)KAMOIIKX T€ WM HUHbIC CBOMCTBA O0BEKTa-OPUTHHAJIA HITH
€ro MoBE/ACHUE.

14.

NHpopmManinoHHO# MOIETBIO
00BEKTA HEIB3S CUNUTATD:

1. onucanue o0BbEKTa-OpUTHHANA C TOMOIIBI0 MATEMAaTUYECKUX
opmyu;

2. Ipyroi o0BbEKT, He OTPAKAIOIINA CYIIECTBEHHBIX TPU3HAKOB U
CBOMCTB 00bEKTa-OPUTHHAIIA;

3. COBOKYITHOCTh JaHHBIX B BHJI€ TAOIUIIbI, COJIEPIKALITNX UH-
(hopMaIrio 0 KAYeCTBEHHBIX U KOJIMYSCTBCHHBIX XapaKTCPUCTH-
Kax 00BbEKTa-OpUruHAaNa;

4. onucanne 0ObEKTa-OpUTrHHAJIA HA €CTECTBEHHOM M (pop-
MaJbHOM SI3BIKE.

15.

Harypnoe monenupoBanue
3TO:

1. MozenpoBaHue, NPy KOTOPOM B MOJIETH Y3HAETCSl MOJIEIHPY-
eMbIil 00BEKT, TO €CTh HaTypHast MOJIENb BCET/1a UMEET BU3yallb-
HYIO CX0XKECTh C 00BEKTOM- OPUTHHAJIOM;

2. co3/laHue MaTeMaTH4YeCKUX (pOpPMYJI, OMUCHIBAIOLINX (GOPMY
HJIN IIOBEACHUC 06’b€KTa-OpI/IFI/IHaﬂa;

3. MoJienupoBaHKe, IPU KOTOPOM B MOJIENIN Y3HAETCS KaKOH-
00 OTJENbHBIN MPU3HAK 00bEKTa-OPUTHHAIIA;

4. COBOKYIHOCTb JaHHBIX, COJIEPKAIUX TEKCTOBYIO MH(opMa-
1110 00 00BEKTE-OpUTHHAIE.

16.

[Iponecc noctpoenus Mmoje-
JI¥, KaK MPaBHJIO, TIPEATIONA-
raer:

1. onucaHue BcexX CBOMCTB MCCIIEyEeMOro OOBEKTa;

2. BblIeNIeHUE HanboJiee CYIIECTBEHHBIX C TOUKU 3pEHUS peliae-
MOM 3aJa4l CBOMCTB OOBEKTA;

3. BbIIeTIEHHE CBOMCTB 00BEKTa OE30THOCUTENBHO K LIETISM pe-
I1aeMoM 3a1a4m;

4. onucaHKe BCeX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK
M3y4aeMOro o0beKTa.




No
Bonpoc Bapuanumuvt omeema
n/n
C noMo1p0 KOMIBIOTEPHOTO | 1. memMorpaduieckre mpoueccsl, MPOTEKAOIINE B COIUATBHBIX
MMUTAIIMOHHOTO MOJICIUPO- | CUCTEMaX;
17 | BaHui HEJIb34 u3yuarts: 2. TEIUIOBBIE MPOLIECCHI, IPOTEKAIOIINE B TEXHUUECKUX CUCTEMAX;
3. mpoLecchl MCUXOJIOTHYECKOT0 B3aUMOICHCTBUS JTIOICH;
4. Tpa€KTOPUU ABUKEHUS TUIAHET U KOCMUYECKUX KOpaliei B
0€3BO3yIITHOM IPOCTPAHCTBE.
®aiinoBas cuctemMa nepco- 1. TabnyHON MOIETIH;
18, | HAIPHOIO KOMIIbIOTEpa 2. rpauueckoit moaenu;
HauOoJee aJIeKBaTHO MOXKET | 3. HepapXU4eCKON MOJIENH;
OBITh ONKCcaHa B BUJIE: 4. MaTeMaTH4eCKON MOJIEIH.
Onwucanue rno6aabHON KOM- | 1. TAOINYHYIO MOJIETIB;
nbIOTepHOM ceTu IHTepHET B | 2. rpauuecKyr0 MOJICIIb;
19. | Buze cucTeMbl B3aUMOCBSI- 3. MaTeMaTU4ECKyI0 MOJIETb;
3aHHBIX CJIEIyeT paccMaTpu- | 4. CEeTEBYIO MOJIEINb.
BaTh KaK:
PucyHku, KapThl, YepTEKH, 1. TabnuuHble HHPOPMAIIMOHHBIE MOACIIH;
00, | AHArPaMMBL, CXEMBL, rpadpu- | 2. MaTeMaTUYECKHE MOJICIIH;
" | KU IPEJICTaBISIFOT COOOM: 3. rpaduyeckue nHGOPMAITMOHHBIE MOJACIIH;
4. nepapxudeckue HHHOpMaAIIOHHBIE MOJETIH.
Bapuanr 2
No
Bonpoc Bapuanmuvt omeema
n/n
Otmerts JIOXKHOE nponon- | 1. HemocpeacTBEHHOE HAOJIOICHUE;
JKE€HUE K BbICKa3biBaHUIO: “K | 2. uTeHHEe CIIpaBOYHOU JIUTEPaTYpHI;
1. | undopmanronHomy npouec- | 3. 3anpoc K UHPOPMAIIMOHHBIM CHCTEMaM;
Cy noucka uH(popmauu 4. moctpoeHue rpapuuecKoi MOJIENIN SBICHUS.
MO’KHO OTHECTH...””:
TabnuuHast nH(pOpMAIMOH- 1. HaGop rpaduKoB, pUCYHKOB, YEPTEXKEH, CXEM, AUArPaAMM;
Hasi MOJIEJNb MIPEICTaBISET 2. OTIMCaHHe UePAPXUUECKON CTPYKTYPHI CTPOSHHS MOJIEIHpPYe-
9 co0oii: MOr'0 O0BEKTa;
' 3. onucanyue 0OBEKTOB (MU X CBOMCTB) B BUJIE COBOKYITHOCTH
3Ha4YeHUH, pa3MeIaeMbIX B TaOIHIIE;
4. cucteMy MaTeMaTH4ECKUX (HOPMYIL.
Maremarnueckas MoJENb 1. coznaHHas U3 Kakoro-Iudo Marepuana MoJiellb, TOYHO OTpa-
00BeKTa — 3TO JKaroIlasi BHEIIHUE MPU3HAKN 00bEKTa-OpUTHHAIIA;
2. onucaHKe B BUJIE CXEMbl BHYTPEHHEH CTPYKTYphl 00BEKTa;
3. COBOKYITHOCTb JJaHHBIX, CO/IEpKAIIUX HH(POPMALIHIO O KOJInYe-
3. CTBEHHBIX XapaKTePHCTUKAX OOBEKTa U €ro MOBEICHUS B BUJIE
TaOIUIIBL;
4. COBOKYIHOCTD 3aITMCaHHBIX Ha S3bIKE MaTeMaTUKH (HopMy,
OTPaKAOIIMX T€ WM HHbIE CBONCTBA O0BbEKTa-OpUTHHAIA UITU
€r0 TMOBEJICHUE.




Bonpoc Bapuanumuvt omeema
n/n
WNudopmannonHoi Mosenbio | 1. omucanue oObeKTa-OpuruHalia ¢ IOMOIIBI0 MAaTEMaTHIECKIX
00BbEKTa HEJIb3s CYNTATh: hopmy;
2. Apyroi 00BEKT, HE OTPAXKAIOLINI CYIIECTBEHHBIX MPU3HAKOB U
CBOMCTB 00bEKTA-OpUTHHAIIA;
4. 3. COBOKYITHOCTb JIaHHBIX B BUJIE TAOJIUIIBI, COJIEPKAIINX UH-
(hopMalrio 0 KAYeCTBEHHBIX U KOJIMYECTBEHHBIX XapaKTePUCTH-
Kax 00beKTa-OpUruHaia;
4. onucanue 00bEKTa-OpUTHHAJIA HA €CTECTBEHHOM WM (pop-
MaJIbHOM $I3BIKE.
HatypHoe monenupoBanue 1. MozienupoBaHue, PH KOTOPOM B MOJIEIIH Y3HAETCS MOJEIIUPY-
3TO: eMblii 00BEKT, TO ECTh HATYpHAsi MOJIENb BCETJa UMEET BU3Yallb-
HYIO CX0XKECTh C 00BEKTOM- OPUTHHAJIOM;
2. co3laHue MaTeMaTHIeCKUX (pOpMyI1, ONUCHIBAIOMINX (OopMy
5. WJIH MOBEZICHHE 00BbEKTa-OpUTHHATIA;
3. MOJIEIMpPOBaHUE, P KOTOPOM B MOJIEH Y3HAETCS KaKOM-
00 OTJENbHBIN MPU3HAK 00BEKTA-OPUTHHAIIA;
4. COBOKYITHOCTb JaHHBIX, COJIEPKAIINX TEKCTOBYIO HH(opMa-
U0 00 00BEKTE-OpUTHHAJIC.
[Tpouecc noctpoenus moje- | 1. onucaHue BCEX CBOMCTB UCCIIEYEMOIo 0OBEKTa;
JIM, KaK IPaBwIIo, IPeona- | 2. BeIJACICHNE Hanboiee CyleCTBEHHBIX C TOUKH 3pEHHUs pelliae-
raer: MO 3a/1a4i CBOMCTB OOBEKTA;
6. 3. BbIIeTICHHE CBOMCTB 00BEKTa OE30THOCUTENHHO K LIETISIM pe-
IIaeMoi 3a7a4m;
4. onucaHKe BCeX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK
M3y4aeMOro 00bEKTa.
C noMoIipo KOMIbIOTEPHOTO | 1. emorpaduieckre npoueccsl, NPOTEKAOLINE B COLUAIBHBIX
MMUTAIMOHHOTO MOJIEJIUPO- | CHCTEMAX;
Banus HEJIb34 n3yvars: 2. TEIJIOBBIE MPOLIECCHI, IPOTEKAIOIINE B TEXHUUECKUX CUCTEMAX;
7. 3. mpoLEecChl ICUXO0JIOTHUECKOr0 B3aUMOAEHCTBHS YUEHUKOB B
KJIacce;
4. TpaeKTOpPUU JBUKEHUS TUIAHET M KOCMUUYECKUX Kopabiiel B
0€3BO3/1yLITHOM MPOCTPAHCTBE.
daiinoBas cucTemMa mepco- 1. TaGIMYHON MOJEIIH;
g | HAIBHOIO KOMIbIOTEPA 2. rpaduuecKoi MoJienu;
HanOoJiee aJleKBaTHO MOXKET | 3. HepapXHUeCKON MOJIEITH;
OBITh OMHcaHa B BUJIE: 4. MaTeMaTU4ECKON MOJIEIIH.
Onucanue rinobanbHOi KOM- | 1. TaOIUYHYIO MOJIENB;
nbloTepHoi cetu MHTEpHeT B | 2. rpaduyeckyro MoJelnb;
9. | BUjE CHCTEMBI B3aUMOCBS- 3. MaTeMaTUYECKYIO MOJIENb;
3aHHBIX CIENYET paccMaTpu- | 4. CETEBYIO MOJIENb.
BaTh KaK:
PucyHnku, kapThl, 4epTexu, 1. TabnnyHble MHPOPMAITMOHHBIE MOJIEIIH;
10, | AHATPaMMBL, CXEMBI, rpadu- | 2. MaTeMaTU4YeCKUE MOJIEIH;
KU TPEACTaBIISIIOT COOOI: 3. rpaduueckue nHHOPMAIIMOHHBIE MOJIEIH;
4. nepapxudeckrie nH(OOPMaIOHHBIE MOJIENH.




Bonpoc Bapuanumuvt omeema
n/n
MopenupoBanue — 3T0: l.mporiecc 3aMeHbI pealbHOTO 00BEKTA (TIpoIiecca, SIBJICHHUS ) MO-
JIEJIbI0, OTpaXkarollel ero CylecTBeHHbIe MPU3HAKU C TOYKH 3pe-
HUS TIOCTHIKCHUSI KOHKPETHOH 11EJIH;
11 2.1mpotiecc JeMOHCTPALUK MOJIeJIeH OAEK bl B CAJIOHE MOJ;
3.mpotiecc 3aMeHBI PeallbHOTO 00BEKTA (ITpoLIecca, SIBICHUS)
JIPYTUM MaTepUaIbHBIM WU UJI€ATbHBIM O0BEKTOM;
4. mporiecc BBISABICHHS CYIIECTBEHHBIX MPU3HAKOB paccMaTpUBa-
€MOro 00bEKTa.
Mopnens — 3t0: 1. ¢panTacTHueckuii 00pa3 peanbHOM NeHCTBUTENEHOCTH;
2. MaTepHuaIbHBIA UM a0CTPAaKTHBIN 3aMeHUTENIb 00BEKTa, OTpa-
AU ero MPOCTPAaHCTBEHHO-BPEMEHHbBIE XapaKTEPUCTUKH;
12. 3. MaTepuaIbHbIN WM a0CTPAKTHBIN 3aMEHUTETh O0BEKTA, OTpa-
YKAFOIIMH €r0 CYIIeCTBEHHBIC XapAKTEPUCTUKH;
4. onucaHKe N3y4aeMoro o0beKTa CpecTBaMi U300pa3UTENbHO-
I'0 UCKYCCTBA.
[Tpu u3yyennn oobeKTa pe- 1. onHY €AMHCTBEHHYIO MOJIEb;
QIBHOM JIeCTBUTENLHOCTH 2. HECKOJIBKO Pa3IMYHBIX BUIOB MOEICH, Kax/1as u3 KOTOPhIX
13, | MOKHO cO31aT: OTpa)kaeT T WU MHbIE CYIIIECTBEHHbBIE MPU3HAKH 00BEKTAa,
3. 0JIHy MOJI€JIb, OTPa’KAOIIYI0 COBOKYITHOCTb ITPU3HAKOB;
4. TOUHYIO KOTIHIO 0O0BEKTa BO BCEX MPOSIBICHUSX €r0 CBOWCTB U
MTOBEJICHHSL.
K umncny cambIx nepBbIx rpa- | 1. HaCKalbHbIE POCIIUCH;
14, ¢dugecknx HHPOPMAIMOHHBIX | 2. KAPTHI TOBEPXHOCTH 3EMIIH;
MoJieJIel cieyeT OTHECTH 3. KHUTH C WJUTIOCTPALUSIMU;
4.cTpOUTENIbHBIC YEPTEKH U TUIAHBI.
[Toctpoenue monenu ucxon- | 1. pazpaboTka aropuT™Ma perieHus 3aaad;
HBIX JIAHHBIX; TOCTPOCHHE 2. aHaNM3 CyUIECTBYIOLIUX 3a/a4;
MOJIENIU pe3yJibTaTa, pa3pa- 3. 3Tambl peuleHns 3aJauu ¢ IOMOIIBIO KOMITbIOTEPA;
15, 00TKa airopuT™ma, pa3padbot- | 4. anTOpUTM MaTEMaTUYECKON 3a/1auHu.
Ka U IPOrpaMMBl, OTIa/IKa U
UCTIOJTHEHHUE ITPOTPaMMBEI,
aHaJIu3 U UHTEepIpeTalus pe-
3yJlbTaTOB — 3TO:
B xadectBe npumepa Mozaenu | 1. CIMCOK ydaIuxcsl HIKOJIBI;
16, | MIOBE/ICHNS MOXKHO HA3BaTh! 2. mpaBuJIa TEXHUKU 0€30IaCHOCTH B KOMITBIOTEPHOM KJIACCE;
' 3. I1aH 3BaKyaluy IpU IOXKape;
4. 9epTekKU IMIKOJILHOTO 3/IaHHSL.
KommnbrotepHoe uMuTanion- | 1. sKkcrepuMeHTaIbHO IPOBEPUTH BIUSHUE BEICOKOW TeMIepary-
HO€ MOJIETTUPOBAHUE SAEPHO- | PbI U OOIYUYEHUS Ha IPUPOJIHbIE OOBEKTHI;
ro B3psiBa HE no3Boser: 2. IpOBECTH HATYpHOE UCCIIEI0BAaHHUE MIPOIIECCOB, MPOTEKAIOIINX
17 B IIPUPOJIE B TIpOIIecce B3PHIBA H MTOCTIE B3PHIBA;

3. YMEHBIIUTh CTOUMOCTh UCCIIEIOBAHUN 1 00ecTIeunTh 0e3-
OITaCHOCTb JIFOJICH;

4. MONYYUTh JOCTOBEPHYIO HH(OPMAIIHIO O BIUSHUU SIEPHOTO
B3pbIBA HA PAaCTCHUA U )KUBOTHBIX B 30HC O6J'Iy‘-IeHI/I$I.




n/n

Bonpoc

Bapuaumbt omeema

18.

VYxkaxure JIOXKHOE ytBep-

JKICHHUE:

1. “Ctporux npaBui MOCTPOCHHS TH000H MoeH chopMynHupo-
BaTh HEBO3MOXKHO;

2. “Hukakast MOJEJIb HE MOKET 3aMEHUTh CaMO SIBJIEHHE, HO IIPU
pelIeHnr KOHKPETHOM 3a7jaui OHAa MOKET 0Ka3aThCsl OYEHb MO-
JI€3HBIM HHCTPYMEHTOM";

3. “Mopenb COAEPKUT CTOJIBKO k€ MHPOPMAIIUH, CKOJIBLKO U MO-
JeTUPYEeMbIil 00BEKT”’;

4. “Bce oOpazoBaHHe — 3TO U3y4YEHUE TEX WIJIM UHBIX MOJIENICH, a
TaK)Ke MPUEMOB WX MCIOJIb30BaHUs .

19.

B Guonoruu knaccudukanys
MPEACTaBUTENEH KUBOTHOTO
MHpa IPEICTaBIIET COOOM:

1. nepapXuuecKyro MOJIEb;
2. TaOJIMYHYIO MOJICITB;

3. rpaduYecKyr0 MOJICIIb;
4. HATYPHYIO MOJIETIb.

20.

Or™mers UICTUHHOE BEI-

CKa3bIBAHUC:

1. HeToCpeICTBEHHOE HAOJIIOIEHHE — 3TO XpaHeHHE HHPOpMa-
uuu;

2. YTEHUE CIIPABOYHOM JTUTEPATyphl — 3TO MOUCK HH(DOpMAaIH;
3.moctpoeHue rpaduuecKor MOCIHU SABJICHHUS — 3TO Mepeaayda
nHpopMaInu;

4. mpociylBaHue pagronepeaadys — 3TO IpoIecc 00padboTKu
nH(pOpMaIuu.

Bapuanr 3

No
n/n

Bonpoc

Bapuanmbt omeema

Harypnoe monenupoBanue

9TO:

1. MozenupoBaHue, NPy KOTOPOM B MOJIETH Y3HAETCSl MOJIEIHUPY-
eMbIil 00BEKT, TO €CTh HaTypHast MOJIENb BCET/1a UMEET BU3yallb-
HYIO CX0XKECTh C 00BEKTOM- OPUTHHAJIOM;

2. co3/laHue MaTeMaTH4YeCKUX (GOpMyJl, OMUCHIBAIOIINX (OpMy
HJIN IIOBEACHUC 06’b€KTa-OpI/IFI/IHaﬂa;

3. MoJienupoBaHKe, IPU KOTOPOM B MOJIENIN Y3HAETCS KaKOU-
00 OTJENbHBIN MPU3HAK 00bEKTa-OPUTHHAIIA;

4. COBOKYITHOCTb JaHHBIX, COJIEPKAIUX TEKCTOBYIO MH(opMa-
1110 00 00BEKTE-OpUTHHAIE.

ITpouecc moctpoenus moje-
JIM, KaK IpaBUII0, IIpeIoa-

racT:

1. onMcaHue BCceX CBOMCTB HCCIEAYEMOTO 00BEKTa;

2. BBIJIETICHUE HanOoJee CYIIeCTBEHHBIX C TOUKH 3PEHHS peliiae-
MOM 3aJa4l CBOMCTB O0OBEKTA;

3. BbIIeTIEHHE CBOMCTB 00BEKTa OE30THOCUTENBHO K LIETISM pe-
I1aeMoM 3aJa4u;

4. onMcaHMe BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK
M3y4aeMOro 00beKTa.

C nomol1p0 KOMIIBIOTEPHOTO
MMHTALMOHHOTO MOJEINPO-
Banus HEJIb34 n3yuars:

1. nemorpaduueckre mporeccsl, MPOTEKAIOIINE B COITUATBHBIX
CUCTEMAX;

2. TEIJIOBbIE MPOLECCHI, MPOTEKAIOIINE B TEXHUUECKUX CUCTEMAX;
3. MPOIECCHI IICUXOJIOTMYECKOTO B3aUMOJEHCTBHS YIEHUKOB B
KJ1acce;

4. Tpa€KTOPUH JABUKEHUS TUIAHET M KOCMHUYECKUX KOpalJeit B
0€3B0O3/1yIITHOM MPOCTPAHCTRBE.




Bonpoc Bapuanumuvt omeema
n/n
®aiinoBas cuctemMa nepco- 1. TabnuyHON MOJIETIH;
4 | HIBHOIO KOMIbIOTEpA 2. rpauuecKoi MoJeINu;
HauOoJee aJIeKBaTHO MOXKET | 3. HepapXU4eCKON MOJIENH;
OBbITh ONMCaHa B BUJE: 4. MaTeMaTHYECKOM MOJIENH.
Onwucanue rino6aabHON KOM- | 1. TAOIMYHYIO MOJIETIB;
nbIOTepHOH ceTu IHTepHET B | 2. rpaduIecKyr0 MOJICIIb;
5. | BHJE CUCTEMBI B3aUMOCBSI- 3. MaTEMaTUYECKYIO MOJIENb;
3aHHBIX CJEyeT paccMaTpu- | 4. CETEBYIO MOJIEIb.
BaTh KaK:
Pucynku, kapTsel, 4epTexH, 1. TabnuyHble HHOPMALIMOHHBIE MOJIENH;
6. | AMArpaMMbl, CXeMbI, rpadu- | 2. MaTeMaTUYECKHE MOJICIIH;
KU IPEACTaBIISIIOT COOOM: 3. rpadguueckue nH(HOPMALIMOHHBIE MOJIENH;
4. nepapxuieckue HHHOpMaIIOHHBIE MOIETIH.
MozenupoBaHue — 3T0: l.mporecc 3aMeHbI pealibHOro 00beKTa (Ipoliecca, SBJICHHs) MO-
JIEJIbI0, OTPaXKarollel ero CylecTBEHHbIE IPU3HAKU C TOUYKH 3pe-
HUS IOCTUKEHUSI KOHKPETHOH LIeJH;
7. 2.1mpotiecc AEMOHCTPALUK MOJIETEH O€K/bl B CAJIOHE MOJ;
3.mporiecc 3aMeHbl pealIbHOro 00beKTa (IIporecca, sIBICHHs)
JIPYTUM MaTepUATbHBIM WIH UACATHHBIM 00BEKTOM;
4. mpoliecc BbISBICHMS CYLIECTBEHHBIX PU3HAKOB O0BEKTA.
Mogens — 370! 1. dpanTacTHueckuii 00pa3 peanbHON NeHCTBUTENFHOCTH;
2. MaTepHabHBIN WM a0CTPaKTHBIN 3aMEHUTENb 00BEKTA, OTPa-
YKAIOIIUM ero MpoCTPAaHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU;
8. 3. MarepuaIbHbIN UM aOCTPaKTHBIN 3aMEHUTENb 00bEKTa, OTpa-
MKAIOIIUM €ro CyleCTBEHHbIE XapaKTEPUCTUKHU.
4. onMcaHKe N3y4aeMoro oObeKTa CpeCTBaMU U300pa3UTEIbHO-
IO UCKYCCTBA.
[Tpu n3yuennn o0bEKTa pe- 1. oIHYy €IMHCTBEHHYIO MOJEIIb;
aIbHOMN J1EMCTBUTEIBLHOCTH 2. HECKOJIBKO pa3JIMYHbIX BUJOB MOJENEH, KaXJ1as U3 KOTOPBIX
9 MO’KHO CO3/1aTh: OTpa’kaeT T UM UHBIE CYIIECTBEHHbIE IPU3HAKU 0OBEKTA;
' 3. OHY MOJIEJIb, OTPAKAIOIIYI0 COBOKYITHOCTh MPU3HAKOB;
4. TOYHYIO KOTIHIO 00BEKTa BO BCEX MPOSBICHUSX €r0 CBOWCTB U
MTOBE/ICHHUSI.
K unciy cambix nepBbIX rpa- | 1. HacKaJIbHBIE POCIUCH;
10. ¢uyecknx NHGOPMALIMOHHBIX | 2. KAPThI MOBEPXHOCTU 3€MJIH;
MOJIEJIEH CIENYET OTHECTH 3. KHUTHU C WJUTIOCTPALIUSIMH;
4.cTpouTebHbIC YEPTEIKU U TIAHBI.
OtMmets JIOXKHOE nponon- | 1. HemocpeacTBeHHOE HAOIOICHNUE;
JKEHME K BbICKa3pIBaHMIO: “K | 2. uTeHHe cripaBOYHOM IMTEPATYPHI;
11. | undopmanoHHOMY Tporiec- | 3. 3anpoc K HUHPOPMAIIMOHHBIM CHCTEMaM;
Cy noucka uH(popMauu 4. moctpoeHue rpapUuecKoi MOJIENIN SBICHUS.
MO>KHO OTHECTH...”:
TabnuuHast nuH(pOpPMAIMOH- 1. Habop rpaduKoB, PUCYHKOB, UEPTEXKEH, CXEM, JHATPAMM;
Hasi MOJIEJNb MIPE/ICTABISET 2. onyMcaHHe epapXUuecKoi CTPYKTYPhl CTPOSHUS MOJENIUpYe-
12 co0oii: MOr0 00BEKTa;

3. onucanue 00BEKTOB (UM X CBOMCTB) B BUJIE COBOKYITHOCTH
3HAa4YeHUH, pa3MeIaeMbIX B TaOJIHIIE;
4. cucteMy MaTeMaTH4eCKHUX (DOPMYIL.




Bonpoc Bapuanumuvt omeema
n/n
Maremaruueckasi MOJIETb 1. co3nanHast U3 Kakoro-1mbo Marepuasa MoJiellb, TOYHO OTpa-
00BeKTa — 3TO JKarollasi BHEIIHUE MPU3HAKN 00bEKTa-OpUTHHAIIA;
2. OIIMCaHKE B BUJIE CXEMbI BHYTPEHHEH CTPYKTYpPhI 00BEKTa;
3. COBOKYITHOCTb JJaHHBIX, COJIepKAIUX UH(POPMALIHIO O KOJINYe-
13. CTBEHHBIX XapaKTEPUCTUKAX O0BEKTA M €r0 MOBEICHUS B BUJIE
TaOJIMIIEL;
4. COBOKYITHOCTH 3aITUCAHHBIX HA S3BIKE MATEMATHKH (OPMYII,
OTPaKAIOIIMX T€ WM UHbIE CBONCTBA O0BbEKTa-OpUTHHAA UITU
€ro IOBEJICHUE.
HudopmaninonHoit mosenbio | 1. onucanne o0beKTa-opuruHalia ¢ IoMOIIbI0 MaTeMaTHYECKUX
00BEKTa HEJb35l CUUTATh! bopmy;
2. Ipyroi o0BbEKT, He OTPaXKAIOIINHA CYIIECTBEHHBIX IPU3HAKOB U
CBOMCTB 00bEKTa-OPUTHHAIIA;
14. 3. COBOKYITHOCTb JJaHHBIX B BHJI€ TAOIUIIbI, COJIEPKAIINX UH-
(hopMaIrio 0 KAYeCTBEHHBIX U KOJIMYSCTBCHHBIX XapaKTCPUCTH-
Kax 00BbEKTa-OpUruHAaa;
4. onucanne 00bEKTa-OpUTHHAJIA HA €CTECTBEHHOM WitH (pop-
MaJbHOM SI3BIKE.
[Toctpoenne moaenu ucxon- | 1. pa3paboTka aropuTMa perieHus 3a/1ad;
HBIX JIAHHBIX; TIOCTPOCHUE 2. aHanK3 CyUIECTBYIONIUX 3a/a4;
MOJIEJIN pe3yJbTara, pa3pa- 3. 3Tanbl penieHus 3a/1a4u ¢ TOMOIIBIO KOMIIBIOTEPA;
15, 00TKa anroputMa, pa3pabor- | 4. anropuT™m MaTeMaTHUECKOH 3a7aun
Ka U MPOTPaMMBbI, OTIAJKa U
UCIIOJTHEHUE MPOTPaMMBI,
aHaJIU3 U UHTEPIpPETALHs pe-
3yJbTaTOB — 3TO:
B xauecTBe mpumepa Mozenu | 1. CIMCOK y4aliuXcsl MKOJIbI;
16, | MOBENICHHS MOXKHO Ha3BaTh: 2. mpaBWJIa TEXHUKHU 0€30MaCHOCTH B KOMIIBIOTEPHOM KJIacce;
' 3. m1aH »BaKyalluy MpH MoxKape;
4. yepTexH MIKOIHHOTO 3/1aHus.
KommnbrorepHoe uMuTaion- | 1. SKCIEpUMEHTAIBHO MTPOBEPUTH BIIMSTHUE BHICOKOW TeMIIepary-
HOE MOJIETUPOBAHUE SACPHO- | PBI U OOTYUYECHHsS Ha IPUPOIHBIE OOBEKTHI;
ro B3psiBa HE mo3Bossier: 2. IPOBECTU HATYPHOE UCCIIEJOBAHHE MTPOLIECCOB, MPOTEKAIOIINX
17 B IIPUPO/IE B MPOIIECCE B3pPhIBA U MOCIIE B3PHIBA;
' 3. YMEHBIIUTh CTOMMOCTh HCCIIEIOBAaHUN U 00€CTIeUnTh 0e3-
OMacHOCTH JIIOJIEH;
4. MOMyYUTh TOCTOBEPHYIO MH(POPMAIIUIO O BIUSIHUH SIZIEPHOTO
B3pbIBA HA PACTEHUS U KUBOTHBIX B 30HE OOIYUECHHUS.
Vxkaxute JIOXKHOE yrBep- | 1. “CTporux mpaBwuit mocTpoeHus t000i Moaenu chopMyaupo-
JKJICHHE: BaTh HEBO3MOXHO”;
2. “Hukakas MOJI€SIb HE MOKET 3aMEHUTh CaMO SIBJIEHUE, HO NIpU
pelIeHuN KOHKPETHOM 3aJ]aull OHAa MOXKET OKa3aThCsA OYEHb M0-
18. JI€3HBIM UHCTPYMEHTOM";

3. “Moaenb CONep>KUT CTOIBKO K€ MH(OPMAIMH, CKOJIBKO U MO-
JeNIPyeMbIil 00beKT”;

4. “Bce obpa3zoBaHue — 3TO U3y4EHHE TEX WM MHBIX MOJIENeH, a
TaK)Xe MPUEMOB WX HCIOJIH30BAHUS .




Bonpoc Bapuanumuvt omeema
n/n
B 6uonoruu xnaccupukamus | 1. mepapXuuecKyro MoJIeIb;
19 MpeJICTaBUTENeH KUBOTHOTO | 2. TAOJIUYHYIO MOJIEIIB;
" | Mupa mpencTaBisieT COOO0M: 3. rpaduUYeCcKyr0 MOJIEIb;
4. HaTypHYIO MOJIEJIb.
Otmers UCTUHHOE BbI- 1. HemocpeACTBEeHHOE HAOIIOCHIE — JTO XpaHeHue nHdopma-
CKa3bIBaHUE: 11Y;

20.

2. 4TeHHUE CIIPABOYHOM JUTEPATYypPhl — 3TO MOUCK MH(OpMAIH;
3.moctpoeHue rpaduaecKoi MOAEIH SBICHHUS — 3TO Iepeaada
uH(pOpMaIHH;

4. mpociyImBaHue paguonepeaun — 3TO Mporecc 00padoTKu
uHpOpMaInu.

6.3. Onucanue nokasareJsieil 1 KpuTepreB KOHTPOJISI YCIIEBA€MOCTH, OIIUCAHUE

IIKAaJ OHCHUBAHHUA

6.3.1. Kputepuu ouieHOK NPOMeKYTOUYHOI aTTecTanuu (1uddepeHunpoBaHHOI0 3a4€Ta)

Onenka

«Q»
(Hey10BJIETBOPUTE/ILHO)

Iloporosbliii ypoBeHb
OCBOCHUA

¥YrayoJaeHHbIH
YPOBEHb OCBOEHHS

IIpoaBuHYyTHII
YPOBEHb OCBOCHUS

«3»
(Y10BJIETBOPUTEJIBHO)

«“»
(xopo1io)

«5»
(OTJIMYHO)

[Mocemenne menee 50%
JICKIIMOHHBIX,
1ab0paTOPHBIX U
NPAKTUYECKHUX 3aHITHIA

Ilocemenue He MeHEE
60% IEKIIMOHHBIX,
abOPaTOPHBIX U
MPAKTHYECKUX 3aHITHN

Ilocemienue He MEHEE
70% NEKIMOHHBIX,
mab0PaTOPHBIX U
MIPAKTUYECKUX 3aHITHH

Ilocemenue He MeHEE
85% NEKIMOHHBIX,
1ab0paTOPHBIX H
MPAKTHUYECKUX 3aHITHH

CTyneHT He 3HaeT
3HAYUTEIILHOM YacTH
Marepuaia, JOImycKaeT
CyIIIECTBEHHBIE ONNOKU B

CrTyneHT MOBEpXHOCTHO
3HAeT MaTepHuai
OCHOBHBIX Pa3eNoB U
TeM y4eOHOM
JUCLIUIUIMHEL, I0ITyCKaeT

CTyZaeHT X0opoulo 3HaeT

MaTepHai, TpaMOTHO U

IO CYIIECTBY U3JIaraer
€ro, JoIycKas

CTyzneHT B IOJTHOM
00BEMeE 3HaeT MaTepual,
TPaMOTHO H T10
CYIIIECTBY U3JIaTraeT €ro,
HE JIOIyCKast

«»
(HEeyI10BJIETBOPHUTEIBHO)

OCBOCHHUSHA

YPOBEHb OCBOEHHUS

HEKOTOpbIE HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOMPOCHI HETOYHOCTH B OTBETE Ha N
BOIIPOC OTBETE Ha BOIIPOC. HETOYHOCTEH B OTBETE
Ha BOIIPOC
He ymeer Haxoautb MNuorna naxonur YBEpPEHHO HAXOIUT Be3ommnb04yHO HAXOAUT
pereHus OOJIBIIMHCTBA peleHus, pelieHns, perieHus,
MIPEyCMOTPEHHBIX MIPeyCMOTPEHHBIE MIpeyCMOTPEHHBIE MpeyCMOTPEHHBIE
pOrpaMMoi 00yJIeHus MpOrpaMMoii 00ydIeHuUs MIpOrpaMMoii 00ydIeHus IpOrpaMMon
3alaHUH 3alaHUN 3alaHuN o0OyJeHus 3a1aHui
BonbmmHCTBO IIpenycmoTpeHHbIE IIpenycmoTpeHHbIe IIpenycmoTpeHHbIE
MPETyCMOTPEHHBIX MPOTpaMMOii 00yIeHHUS IporpaMMoi 00y4eHHsI porpaMMoi 00y4eHHsI
MporpaMMoit 00ydeHus 3aJJaHMs BBHITIOTHEHBI 3aJJaHusl YCIIEIIHO 3aJIaHUs YCIIEIIHO
3aJJaHUI HE BHITIOJIHEHO YIOBJIETBOPUTEIHHO BBITIOJTHEHBI BBITIOJTHEHBI
6.3.2. Kpurepuu o1eHOK NMPOMEKYTOUHOM aTTecTaluu (IK3aMeH)
Ounenka
IloporoBslii ypoBeHb YrayoneHHbIH IIpoaBuHYyTHII

YPOBEHb OCBOEHHUSI

«3»
(YA0BJ1€TBOPUTEJIHHO)

«“»
(xopoio)

«5»
(oTaM4HO)

CryneHT He 3HaeT
3HAYUTEIILHOU YacTH
Marepuania, JOImyCcKaeT

CTyneHT MOBEpXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/IeJoB U

CTyaeHT XOpOIIIo 3HAET
MaTepHua, TPaMOTHO U
0 CYIIECTBY M3J1araet

CTyneHT B MMOJTHOM
00BEMe 3HaeT MaTepua,
TPAMOTHO U IO




Onenka

«2Q»
(HEeyI0BJIETBOPHUTEIBLHO)

IHoporoBblii ypoBeHb
OCBOEHHUA

YrayoneHHbIH
YPOBEHb OCBOEHUS

IIpoaBuHyTHII
YPOBEHb OCBOEHUS

«3»
(Y10BJIETBOPUTEJIBHO)

«“»
(xopo1o)

«5»
(0OTJIMYHO)

CYHICCTBCHHBIC OIIMOKY B
OTBETAx Ha BOIIPOCEI

TeM y4eOHO
JVCIUIUIAHBI, TOITyCKAeT

€ro, JI0IycKas
HEKOTOpBIE HETOYHOCTH B

CYLIECTBY U3/1araer ero,
HE JI0ITyCcKas

HETOYHOCTHU B OTBETE Ha OTBETE Ha BOIPOC. CYLIECTBEHHbIX
BOIIPOC HETOYHOCTEU B OTBETE
Ha BOIIPOC
He ymeer Haxoauth WNHorna Haxoaut YBEpEeHHO HAXOAUT bezommbouno HaxoquT
peteHust OOJIBIIMHCTBA pelieHus, pelieHus, perieHus,
MIPETyCMOTPEHHBIX MIpeyCMOTPEHHBIE MIpeyCMOTPEHHBIE MpeyCMOTPEHHBIE
MPOTpaMMoii 00yUIeHUs MpOTpaMMoii 00yUIeHHUs MpOTpaMMoii 00ydIeHHUs porpaMMoi
3alaHUN 3alaHUN 3alaHUN o0y4eHus 3a1aHui
BonpmmHCcTBO [IpenycMoTpeHHbIE [IpenycMoTpeHHbIe [IpenycMoTpennbie
MPeTyCMOTPEHHBIX porpaMMoit 00ydeHus IporpaMMoit 00ydeHus IpOrpaMMoit 00ydeHus

porpaMMoi 00ydeHus
3aJaHUH HE BBHITIOIHEHO

3aJaHMs BBIIIOJTHEHBI
YOBJIETBOPUTEIHHO

3alaHus yCIICUIHO
BBIITIOJIHCHBI

3a/laHus YCIICHIHO
BBIITIOJIHCHBI

IlpumepHas mKaJa ONeHUBAHUS 3HAHUH B TeCTOBOM dopme:

KosanyecTBO NpaBUIbHBIX 0TBETOB, % Ounenka
0-49 HeynornerBopurenbHO
50-65 Y IOBIIETBOPUTENHHO
66-85 Xopomio
86-100 OTnraHO

7. YYEBHO-METOANYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHHUE
JAUCHOUIIJINHBbI

7.1 Pexomenayemasi iuTeparypa

7.1.1 OcHoBHas qUTEpPaTYypa
1. MonenupoBanue 3aekTponpuBoja: YdyedHoe nocodbue / Axkcenos M.1. - M.:HUIl UHD®PA-M, 2016. -
135 ¢.: 60x90 1/16. - (Beicuiee oOpa3oBanue: bakanaspuar) (O6moxka. KBC) ISBN 978-5-16-009650-6.
http://znanium.com/catalog/product/452126
2. laiinyk, A.P. Teopust aBTOMaTn4eckoro ynpaBieHHs B TPUMEPax M 3ajjadax ¢ pEIICHUSIMH B
MATLAB [DnextponHslii pecypce] : yueb. nocodue / A.P. I'aiinyk, B.E. benses, T.A. [IbsiBuenko0. —
Dnektpon. naH. — Caunkr-IlerepOypr : Jlans, 2017. — 464 c. https://e.lanbook.com/book/90161
3. KommnbroTepHOE MOJIETMPOBAHUE CUCTEM AJIEKTporpuBoaa: YuedHoe nocodue / Tepéxun B.b., [lemen-
theB I0.H. - Tomck:U3n-Bo Tomckoro nomutex. yausepcurera, 2015. - 307 c.: ISBN 978-5-4387-0558-1.
http://znanium.com/catalog/product/701804.

7.1.2 lonoJiHUTeIbHAS JUTEPaTypa
1.Teopust aBTOMaTHYECKOTO yrpaBieHus. JIMHEHHbIE CUCTEMBI [ DNIEKTPOHHBIN pecypc]: 1ab. MPaKTUKyM /
C. B. Cropoxenko, O. M. bonbmrynosa. - CII6. : T'ops. yH-T, 2012. - 55 c.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=6%D0%9F2%2E15%2F%D0%A1%2082%2D100106758
<>
2.Teopus aBToMatuyeckoro ympasieHus. Cuare3 CAY ropHoro npousBOJICTBA C UCIIOIb30BaHNEM DBM
[DnexTpoHHBIH pecypc]: MeTO. pa3paboTKa K KypCcOBO# pabOTe Jisi CTyIEHTOB BceX (popM oOydeHUS
cnerransHoTH 180400 / coct.: P. M. IIpockypsikos, C. B. Ctopoxkenko, B. M. Manapes. - CI16.: ['opH.
yH-T, 2001. - 57 c. : puc., cxemsl. - bubnuorp.: c. 52 (9 Hass.).
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&b


https://e.lanbook.com/book/90161

ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2085974%2F%D0%A2%2033%2D57165465
o<.>

3.bopucesuu, A. B. Teopus aBTOMaTu4eCKOro YIpaBJIeHUsS: JIEMEHTAPHOE BBEJICHUE C IPUMEHEHHEM
MATLAB [Dnexrponsnsiii pecype] / A. B. bopucesuu. - M.: Uadpa-M, 2014. - 200 c.
http://znanium.com/catalog.php?bookinfo=470329

4. Teopus aBTOMaTHYECKOTO PETyIHpoBaHus [ DnekTpoHHbli pecypc] / I'massipun I'.B. - HoBo-
cu6.:HI'TY, 2014. - 168 c. http://znanium.com/catalog.php?bookinfo=558731

7.1.3. YueOHO-MeTOAHYECKOE 00ecIeYeHue

1. KoHCTEeKT NeKIUH M0 TUCHUIUINHE «DIEKTPOTEXHIUUYECKUE KOMIUICKCHI MOBBIIICHUS TIPOU3BO/IH-
TEILHOCTH HEPTEIPOTYKTOBBIX TUIACTOBY JJIsl HarpaBiaeHus moarotoBku 13.04.02, http://ior.spmi.ru/.

2. Y4eOHO-MeTOIMYEeCKUE Pa3pabOTKu IS JIA0OPATOPHBIX 3aHATUHN MO AUCIUILIUHE JJIsS HAIIpaBJIe-
Hus nmoarotoBku 13.04.02, http://ior.spmi.ru/.

3. YueOHo-MeToIn4YecKue pa3paboTKy IS MPAKTUYECKUX 3aHATUHN 10 TUCIUIUIMHE JIJIsl HaIllpaBJie-
Hus nmoarotoBku 13.04.02, http://ior.spmi.ru/.

7.3. ba3bl 1aHHBIX, YJIEKTPOHHO-OHOIHOTEYHbIE CHCTEMbI, HHPOPMAINIMOHHO-CIPABOYHbBIE 1

MOMCKOBBIE CHCTEMbI
. EBponetickas mudposas 6ubaroreka Europeana: http://www.europeana.eu/portal
. Muposas mudposas oudbmmoreka: http://wdl.org/ru
. Hayunas snexktponnas 6ubnuoreka «Scopus» https://www.scopus.com
. Hayunas snextponnas 6ubimoreka ScienceDirect: http://www.sciencedirect.com
. Hayunas snextponnast 6ubnmoreka «cLIBRARY»: https://elibrary.ru/
. [Touckossie cuctemsl Yandex, Rambler, Yahoo u np.
. DIIeKTPOHHO-OMOIHOTEYHAsT CHCTEMa M3/1aTeIbckoro neHTpa «JIanby: https://e.lanbook.com/.
. OnextponHass ~ OuOimoteka  Poccmiickoit  ['ocymapctBeHHo#t — bubnmorexn (PI'B):
http://www.rsl.ru/.

9. DiekTpoHHO-0nGMoTeuHas cuctema «OBC IOPANTY www.biblio-online.ru.

cO~NOOT A~ WN B

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUITJINHBbI

8.1. MaTepuaibHO-TEXHUYECKOE OCHAILIEHHE Ay IUTOPHIi:

Criennanu3upoBaHHbIE ayIUTOPUH, UCHIOIb3YEMBbIE MIPH MPOBEACHUM 3aHATHH JIEKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHATHUH, OCHAILIEHBI MYJIbTUMEIUNHBIMI MPOEKTOPAMHU U KOMIUIEKTOM amiaparypsl, Mo3-
BOJISIIOIIEN JIEMOHCTPUPOBATh TEKCTOBbIE U IpadyecKue MaTeprabl.

JIaGopaTopuu OCHAIIEHBI 3JIEKTPOOOOPYI0OBAaHUEM, CTEHIAMU U U3MEPUTENIbHBIMU CPEJCTBAMU, He-
00XOMMBIMU JJIs1 BBITIOJTHEHUS JTA0OPATOPHBIX pabOT MO AUCLMILIIMHE.

AYyAUTOPHHM /15l NPOBEACHNUS JTeKIMOHHBIX 3AHSITHI |
30 nocadounwvix mecm
OcnamenHocTh: CTON ayAUTOPHBIN — 16 WIT., CTyn ayauTopHbId — 30 mIT., 10CKa HACTEHHas — | WIT., CTyN
npenojaBaTens — 1 1IT., IepeHOCHask HacToJIbHas TpuOyHa — 1 mT.

AYAUTOPHM /ISl NPOBEAeHUS NPAKTHYECKUX 3aHATHI |
30 nocadounuvix mecm

OcnamenHocTs: Cton ayquTopHblid — 16 mT., cTyn ayaquTopHblidi — 30 MmT., 10CKa HACTEHHas —
1 mrT., Kpecno npenogaBarens — 1 mT., mepeHocHas HacToJIbHAs TpuOyHa — | mIT., TUTaKaT — 4 1IT.

AyauTopus 1Jisl IPOBeAeHHUs JIA00PATOPHBIX 3AHATHI .
13 nocaoounvix mecm

OcnamenHocTh: CTON ayIUTOPHBIM — 16 MITYK, KPecao KOMIBIOTEPHOE — 13 IIT., KPECHIO Mpemno-
nasarenst — 1 wit., crout st mpoekropa — 1 mt., Cucremusiii 6110k R-StyleProxima MC 730 IP4 — 2 .,
Monutop KK NEC 17" — 2 mr., cucremMa MOHMTOpUHIa 3HEprodh(eKTHBHOCTH NPEANPHUITUI
CMDOII001 — 1 mr.,mpeodpazoBarens SimoregDC Master ¢ MHKpPONPOIECCOPHBIM  yIIPABICHUEM
6RA7013-6DS62-0 — 1 mT., mnpeodpazoBatens yactoTel ATV31IHU4ON4 — lmt., nmpeoOpa3oBaTens
Simoreg DC Master ¢ mukpormnporieccopabiM yupasiaeanem 6RA7013-6DS62-0 — 2 mit., uctounuk Gecre-


http://znanium.com/catalog.php?bookinfo=470329

peboitHoro nmutanuss AHT-2333 — 4 mir., m3meputenr RLC AM-3016 — 1 mr.,kommiekt Sepam 1000+
cepuu 40 SchneiderElectric — 2 mr., nocka HacTenHas — 1 mir.

8.2. [lomeleHus VIS CAMOCTOSITEIbHOM padoThI:

1.OcHaieHHOCTh TOMEIICHUsI IS CaMOCTOSITeIbHOM padoTel: 13 mocamounbix mecT. CTynm —
25 mT., CTON — 2 WT., CTOJ KOMIBIOTEpHBIA — 13 mT., mKad — 2 mT., J0CKa ayJUTOpHAs MapKepHas —
1 mt., APM yuebnoe I1IK (MmoruTOp + cucremusbiii 610k) — 14 mr. Joctyn k cetu «MHTEpHET», B dJIEK-
TPOHHYIO HH(POPMALMOHHO-00Pa30BaTENbHYIO Cpely Y HUBEPCHUTETA.

IlepeyeHpb JNHIIEH3UOHHOTO IporpaMMHoro obecrneucHus: MicrosoftWindows 7 Professional, Mi-
crosoftOpenLicense 48358058 ot 11.04.2011, MicrosoftOpenLicense 49487710 ot 20.12.2011, Mi-
crosoftOpenLicense 49379550 or 29.11.2011.

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open
License 60853086 ot 31.08.2012.

Kasperskyantivirus 6.0.4.142.

2. OcHaIIeHHOCTh TTOMEIICHUS Il CaMOCTOSTENbHOW paboThl: 17 mocamounbix MecT. Jlocka st
michMa MapkepoM — 1 mrT., paboune Mecta cTyneHToB, obopynoBanHbie [1K ¢ mocTymom B ceTh yHHUBEp-
cutera — 17 mT., MynbTUMeANiHBINA TpoekTop — 1 mt., APM npenonaBatens 1ist paboThl ¢ MyIbTUMEINA
— 1 wT. (cucremHbIi 010K, MOHUTOPHI — 2 mT.), cTol — 18 mrT., cryn — 18 mT. HocTtyn k cetn «MHTep-
HET», B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO cpealy Y HUBEPCUTETA.

[lepedeHb TUIICH3MOHHOTO MpOrpaMMHOT0 obecreueHus: Omnepannonnas cuctema MicrosoftWin-
dowsXPProfessional, Oneparnnonnas cucrema MicrosoftWindows 7 ProfessionalMicrosoftOpenLicense
49379550 ot 29.11.2011, MicrosoftOffice 2007 StandardMicrosoftOpenLicense 42620959 or
20.08.2007.

3. OCHAIEHHOCTh TOMEIIEHHS IS CaMOCTOsTeNbHONW paboThl: 16 mocagounbix Mect. CTON KOM-
MBIOTEPHBIN TS CTYACHTOB (TUI 4) - 3 MIT., CTOJ KOMITBIOTEPHBIH st CTYyIeHTOB (THUI 6) — 2 MIT., CTOJ
KOMIIBIOTEPHBIN JUIsl CTyeHTOB (Tun 7) — 1 mT., Kpecio npenoaasarens (CeTka, UBET YyepHbii) — 17 mr.,
J0CKa HamojbHas MOOWIbHas Oenast mMarHuTHo-MapkepHas «Magnetoplan» 1800mmx1200mMMm - 1 .,
MoHOoOJI0k Lenovo M93Z Intel Q87 — 17 wit., mmakar — 5 wt. octyn k ceti «HTepHET», B AJIEKTPOH-
HYI0 HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPely Y HUBEPCUTETA.

[NepeuenbaueH3noHHOTOMpOorpaMmuoroodecneuenus: Microsoft Windows 7 Professional: Mi-
crosoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus: Microsoft Open
License 46431107 ot 22.01.2010, CoreDRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product key: 766H1.

CiscoPacketTracer 7.1 (cBobogno pacnpoctpansiemoe I10), Quantum GIS (cBoGoaHO pacmnpoctpa-
usemoe [10), Python (cBo6oaHO pacnpoctpansemoe I10), R (cBoboano pacnpoctpansiemoe [10), Rstudio
(cBobomHO pacmpoctpansemoe I10), SMathStudio (cBobomno pacmpoctpansemoe [10), GNU Octave
(cBobonHO pacnpoctpansemoe [10), Scilab (cBoboaHO pacnpoctpansemoe [10).

8.3. llomemenns I XpaHeHUs U NPOPHIAKTHYECKOT0 00CIy;KMBaHUsSI 000Py10BaHHs:

1. LlenTp HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI U CPEJCTB OOyUEHUS:

OcCHallleHHOCTh: NMEPCOHAIBHBIA KOMIBIOTEp — 2 WT. (HocTyn K ceTh «HTepHeT»), MOHUTOpP —
4 1T.,ceTeBoil HaKOMUTENb — | MIT.,HCTOUHUK OecriepeOOWHOT0 MUTaHUS — 2 HIT., TEJIEBU30P IJIA3MEHHBII
Panasonic — 1 mt., Touka Wi-Fi — 1 mrt., nasusipHas craHius — 2 1T., Apeib — 5 mT., nepdopartop — 3 mr.,
Ha0Op MHCTpyMEHTa — 4 MIT., TECTeP KOMITBIOTEPHOW CeTH — 3 MIT., 0A/IOH CO CXKAaThIM Tra3oM — | miT.,
racTa TerIonpoBoAHas — 1 mT., nmputecoc — 1 WIT., paAnoCcTaHus — 2 WT., CTOA — 4 WT., TyM0a Ha KoJe-
cuKax — | mT., MoACTaBKa Ha Kojiecukax — | mrT., mkad — 5 mrT., kpecio — 2 mrT., Jectauna Alve — 1 mr.

[Tepeuenp nuiieH3nOHHOTO MporpamMmmHoro obecredenus: MicrosoftWindows 7 Professional (JIu-
nensnonnoe cornamenne MicrosoftOpenLicense 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunensuonnoecornamenue Microsoft Open License
60799400 ot 20.08.2012)

AnTHBHpYycHOe mporpammHoe obecrieuenue KasperskyEndpointSecurity (Horosop Ne /1810(223)-
12/17 ot 11.12.17)



2. lleHnTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA U CPEACTB OO YICHHUS:

OcCHaIIeHHOCTh: CTOJI — 5 IUT., CTYJ — 2 IUT., KPecao — 2 IIT., mKad — 2 ImT., NIepCOHATBHBIN KOM-
nproTep — 2 mwT. (moctyn K cetn «MHTEpHET»), MOHUTOP — 2 T., MDY — | mT., TeCTEp KOMIBIOTEPHOM
ceTd — | mrT., 6aJOH cO cKAThIM ra3oM — 1 WIT., mypynosepT — | wrT.

[lepeuyeHpb TUICH3HOHHOTO Mporpammuoro obecneuenus: MicrosoftWindows 7 Professional (JIu-
rieH3uonHoe cornamenue MicrosoftOpenLicense 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIunensuonnoecornamenne Microsoft Open License
46431107 ot 22.01.2010)

AHTHBHUpYCHOE nporpamMmmHoe oOecrieuenue KasperskyEndpointSecurity (Horosop Ne JI810(223)-
12/17 o1 11.12.17)

3. LlenTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUN U CPEICTB O0yUEHUSI:

OcCHaIeHHOCTh: CTON — 2 IUT., CTyNs — 4 mT., Kpecno — 1 mr., mkad — 2 mrT., NepCoOHaIbHBIN KOM-
neroTep — 1 mT. (moctym Kk cetu «MHTEpHETY), BeO-Kamepa Logitech HD C510 — 1 mt., komonku Logitech
— 1 mr., TecTep KOMNbIOTEpHOH cetn — 1 wT., npens — 1 mwrt., Tenedon — 1 mT., HAOOP PYUHBIX UHCTPY-
MEHTOB — | mT.

[epeuenp nuIeH3MOHHOTO MporpamMHoro obecneuenus: MicrosoftWindows 7 Professional (Jlu-
nersuonnoe cornamenne MicrosoftOpenLicense 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensuonnoecornamenue Microsoft Open License
46431107 ot 22.01.2010)

AnTtuBupycHoe nporpammuoe obecrieuenne KasperskyEndpointSecurity (Jorosop Ne JI810(223)-
12/17 ot 11.12.17)

8.4. J/IuueH3MoHHOE MPOrPpaMMHOe o0ecrneyeHue:
1. MicrosoftWindows 8 Professional.

2. Microsoft Office 2007 Standard.

3. Microsoft Office 2010 Professional Plus.

4. LabView Professional.

5. MathCadEducation.
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