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PaGouyass mnporpamma aUCUMIUVIMHBI  «[Ipoekmuposanue ycmpoucmse  npoMbIULIEHHOU

anekmporuxu Ha oase Altium Designery pa3zpaboTana:

— B cootBercTBUM ¢ TpeboBanusmMu PI'OC BO — marucrparypa 1o HampaBiICHHUIO MOJATOTOBKU
11.04.04 DjeKTPOHHKA M HAHOYJIEKTPOHMKA M YPOBHIO BBICHIETO 00pa30oBaHUsS MarmcTparypa,
YTBEP)KJICHHOTO Mprka3zoM MunobOpHayku Poccun Ne 959 ot 22.09.2017 2.,

—Ha OCHOBaHMHM Y4eOHOrO IUTaHAa MAarucTpaTypsl MO HampasieHHo noarotoBku 11.04.04

DJNEeKTPOHMKA M HAHOZJIEKTPOHUKA HampaBieHHOCTH (podmist) «CruinoBasi SEKTPOHUKA.

CocTaBuTeNb K.T.H., Jo1leHT bemmukuii A.A.

PaGouasi nporpamMmma paccMoTpeHa M 0100peHa Ha 3aceaHud Kadeapbl AEKTPOHHBIX CUCTEM

ot 31.01.2022 r., mpoTokoin Ne 6.

3aBe i kaenpoit
Ayro (benp I.T.H., norieiT  W.M. PacTtBOopoBa

Pagouas nporpaMmma corjiacoBaHa:

Havanpnuk ynpaBneHus yueOHo-
METOIMYECKOTO 00eCIIeueHU K.T.H. NBanosa I1.B.
00pa30BaTeNnpHOrO Mporecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

Lens pucrumnunsl «IIpoekTupoBanne yCTpOMCTB MPOMBIIIICHHOW 3JIEKTPOHUKH Ha 6aze Altium
Designer»:

— HOJATrOTOBKA MarucTpoB, 00JIaaloNUX IHPOKUM KPYro30pOM B 00J1aCTH aBTOMAaTH3MPOBAHHOTO
IPOEKTUPOBaHUS DY M yMEOUHMX Npo(ecCHOHATBHO CO3/aBaTh CXEMbI HJIEKTPHUECKHE MPUHIMITHAIb-
HBIC M TICYaTHBIE TUIATHI P KOHCTPYUPOBAHUH U pa3pabOTKe aBTOMATUYECKHX U aBTOMATU3HPOBAHHBIX
CHCTEM YIIPABJICHUS MPOMBIIIJICHHBIMI OOBEKTaMH, HCIIONIB3YsS COBPEMEHHBIE CPEICTBAa MPOSKTHPOBA-
HUSL.

OcCHOBHBIE 331a4H TUCIUTUIAHBL

- W3YYCHHE AWCLMIUIMHBI HANpPaBICHO HAa OCBOCHUE NPHHIMIIOB IOCTPOCHHMS M HCIIOIb30BAHUS
IpOrpaMMbl  MH(OPMAIMOHHBIX TEXHOJIOTUH ITPOEKTUPOBAHMS SIIEKTPOHHBIX CHCTEM, a TAKKEe IOIydeHHE
MPaKTUYECKHX HABBIKOB pabOTHI B cperie mpoekTupoBanus Altium Designer.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII BO

Hucuumnba «lIpoekTupoBaHue yCTPONCTB HPOMBIIUICHHON 3JEKTpPOHUKHM Ha 0Oaze Altium
Designer» ortHocuTcss K 4actd  (aKyJdbTaTHBHBIX JUCIUILUIMH ~ bioka «®TJ»  ocHOBHOM
npodeccCuoHaIbHOW  00pa30BaTeIbHON IMpOTrpaMMBbl IO HampaBlieHHI0 moArotoBku «11.04.04
DJNEeKTPOHUKA U HAHOZJIEKTPOHUKA» U U3y4daeTcsi B 3 CEMecTpe.

[TpenmecTByOMMMH KypcaMy, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs aucuuiuinia «IIpoek-
TUPOBAHHE YCTPOWCTB MPOMBIIIICHHON >MeKTpOHUKH Ha 0a3e Altium Designer» siBisitorcs «CAIIP»,
«CAIIP 31€KTpOHHBIX YCTPOHCTBY.

Hucuummna «lIpoekTupoBaHue YCTPOHCTB NPOMBIIUICHHON 3JIEKTpOHUKHM Ha 0aze Altium
Designer» siBisieTcst 3aBepLIAOIICH UK JUCHMIUIMH 10 HATIPABJICHUIO HOATOTOBKH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHMS OBPA3OBATEJIBHOM
IMPOI'PAMMBI

[ponecc nzyuenus nucuruInHbl «[IpoekTHpoBaHUe yCTPOHCTB MPOMBIIIUIEHHOW AIEKTPOHUKH Ha
6a3ze Altium Designer» HanpaBieH Ha (OPMHUPOBAHUE CIETYIOIUX KOMIETEHIIHN:

dopmMupyeMble KOMIIETCHIMT

KO)I N HAMMECHOBAHME UHAMKATOpAa

Conepxanne Komneren- Kon JMOCTHKEHUSI KOMIETEHIIHH
107071 KOMIeTeHI N
INIKC-6.1 3HaeT npUHIUIIBI TOATOTOBKY TEXHUYECKHUX 3a-
JTAHWI HA COBPEMEHHBIE SJIEKTPOHHBIE YCTPONCTBA.
Crnoco0eH MpOoeKTUPOBATh I[IKC-6.2 Ywmeer pa3pabarpiBaTh TPHUOOPHI U CHCTEMBI
YCTpOHCTBa, IPUOOPBI 1 3JIEKTPOHHOU TEXHUKH
CUCTEMBI 2JIEKTPOHHOMN IIKC-6
[IKC-6.3 Bnageer HaBbIKaMH MPUMEHEHHS METOJIOB Ma-
TEXHHUKH C YUETOM 3aJIaH-
HBIX TPeGOBAHMIA TEMaTHYECKOTO aHallu3a M MOJEIHPOBAHUS, TEOpETHYE-

CKOT'O U 3KCHCPUMCHTAJIBHOTO HCCICAOBAHNA; HABbIKAMU

00pabOTKH Pe3yIbTaTOB IKCIIEPUMEHTOB

[TKC-7.1 3naet 6a30BbIe KOHIEIIAN, TPUHITUATIBI, MOJIEITH
Crnioco0OeH npuMeHsTh U

COBPCMCHHBIC MCTO/AbL
pa3pabOTKU U MMPOCKTUPO- IIKC-7 TPOHUKHI

BaHHUs yCTPOKCTB MPO- [NIKC-7.2 YMmeer npou3BOAUTH pacyeThl MapaMeTpoB MO-
MBILIICHHOHN 3JIEKTPOHUKU

¥ METOJIbl IOCTPOEHUSI YCTPOMCTB IPOMBIIIUIEHHON JJIEK-

JYNPOBOAHUKOBBIX MPUOOPOB U U  000PYyIOBaHHS




®opmupyeMble KOMIIETEHIIUH

Conep:xaHue KOMIETEeH- Kon
U KOMIIEeTeHIINH

Koa n HauMeHoBaHue HHIUKATOPA
JTOCTHKeHHSI KOMIIeTEeHIMH

YCTPOMCTB MPOMBIIUICHHOM 3J€KTPOHHUKHU, BHIOpaTh CH-
JIOBbIE TOJYMPOBOJHUKOBBIE KIIIOYM IO TpeOOBaHUSIM
TEXHUYECKOTO 3aJaHusl U pe3yJibTaTaM pacuera WIH Mo-
JEIUPOBAHMS

[IKC-7.3 Brnageer coBpeMEHHBIMH M MHCTPYMEHTAJIbHBI-
MU CpEACTBAMHU JJIsl pEUICHHs MPAKTUYECKUX 3a7a4d B 00-

JaCTu HpOMLIH.IJ'ICHHOfI QJICKTPOHUKH

Crnioco0eH ucnonb30BaTh
MaTeMaTU4eCKUe MOJIEIN
3JIEKTPOHHOM KOMITOHEHT-
HOM 0a3bl, MPUOOPOB U IIKC-8
YCTPOMCTB MPOMBIIIIEH-
HOM DJIEKTPOHUKHU

[IKC-8.1. 3naer pyHKIMH, CXEMBI U XapaKTEPUCTUKHU CU-
JIOBBIX MOJIYIIPOBOJHUKOBBIX KJIIOYEH, UCTOPUIO HUX CO-
3/1aHUs U HaNpaBJIeHUE Pa3BUTUA

[IKC-8.2. YMmeeT npoBOAUTh UMUTALIMOHHOE MOJEIHUPO-
BaHUE AIEKTPOHHBIX YCTPONCTB HA COBPEMEHHBIX CHCTE-
MaxX aBTOMATH3WPOBAHHOTO TIPOCKTUPOBAHUS  THIA
«Spice»; MPOU3BOAUTh HACTPOWKY IMPOrpaMMHOro oOec-
MIEUYCHUS BEPXHETO YPOBHS

[IKC-8.3. Bnageer: meromamu pacuera mpeoOpazoBaTe-
Jei s BpIOOpa CHIIOBBIX IMOJYTIPOBOJHUKOBBIX KITFOUEH
IPU UCTIOJNB30BAHUM UX B COBPEMEHHBIX KIIIOUEBBIX CXe-
MaXx; COBPEMEHHBIMH 1 HHCTPYMEHTAILHBIMU CPEACTBAMHU
JUIsL petieHusi oOLIeHay4YHbIX 3a7jad B CBOEH mpodeccro-

HAJIBHOU NeATeIpHOCTH"

4. CTPYKTYPA U COAEP/)KAHUE JUCHUITJIMHBI
4.1. O0beM IUCHUIIHHBI H BBl y4eOHOH padoThI
OO0mas TpyT0€MKOCTh YI4COHOHN TUCIUTUTHHBI COCTaBIsIeT 1 3a4éTHYIO eMHMITY, 36 aK. 4acoB.

AK. 4acsl 1o
Buj yueOHoii padoThI Bcero ak. yacos ceMecTpam
3

AynuTopHasi paboTa, B TOM 4HcJIe:
Jlexumum (JI) - -
[Tpaktuueckue 3ansatus (I113) 18 18
JlaboparopHbie paboTs! (JIP) - -
CamocrositesbHas padora crygentos (CPC), B Tom 18 18
qyucie:
[ToAroTOBKA K MPAKTHYECKHUM 3aHSITHAM 14 14
IloaroroBka k 3a4eTy 4 4
IIpomexyTounas arrectanus — 3a4eT (3) 3 3
OO0masi Tpy10eMKOCTb 1M CHUILITHHBI

aK. yac. 36 36

3a4. ell. 1 1




4.2. Cogepxanmne TUCUUIIMHBI
Y4eOHBIM [JITAHOM IIPEYCMOTPEHBI: IPAKTUUECKUE 3aAHATHS.

4.2.1. Pa3geiipl AMCHUILIMHLI U BUABI 3aHATHIA
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Paznen 1 «Altium Designer. O6miue cBeeHUS O 8 i 4 4
porpaMmme)
Paznen 2 «IIpoekTpoBaHue neyaTHbIX IJI1AT B 28 i 14 14
nporpamme Altium Designer»
Hroro: 36 - 18 18
4.2.2.Conep:xanue pa3aesioB JUCHUIIMHBI
JIeKIIMOHHBIX 3aHATUN — 110 Y4eOHOMY IUIaHY HE MPEAYCMOTPEHO.
4.2.3. IlpakTnyecKkue 3aHATHUS
Ne Pasnennt TemaTnka NIPAKTHYECKHUX 3aHATHI Tpynoemkocts
n/n B aK. yacax
1. Pasmen 1 |OGmmwme ceenenus 06 Altium Designer. 4
2. Paznen 2 |Co3nanue ycinoBHBIX TpaduuecKkux 0003HauUEHHM 2JIEMEHTOB B 2
CAITIP Altium Designer. Pazpaborka B CAITP Altium Designer
NOCAJ0YHBIX MECT Ha MeYaTHON IIaTe.
3. Paznen 2 |YmakoBka BBIBOJJOB KOHCTPYKTUBHBIX 3JieMeHTOB B CATIP 2
Altium Designer.
4, Paznen 2 |Co3gaHue cxem dIEKTPUUECKUX 2
NpUHIMIUAIBHBIX peaakTopoM Schematic CAIIP Altium
Designer.
5. Paznmen 2 |Pa3memnieHre KOHCTPYKTUBHBIX 3JIEMEHTOB 2
Ha nevaTHoi miarepepakropoM PCB.
6. Paznen 2 |TpaccupoBka neuatabix miat B CAIIP 2
Altium Designer B aBTOMaTH4eCKOM PEXKHME.
7. Paznen 2 |Pabota co cranmaptHbiMu OubmuoTexkamu B CAIIP Altium 2
Designer.
8. Paznen 2 |BbiBoa Ha mevathb pe3ynbTaToB mpoektupoBanue B CAIIP Altium 2
Designer. DxcropT pe3ynbratoB npoektupoanust CAIIP Altium
Designer B ¢opmat AutoCAD.
HToro: 18

4.2.4. JladbopaTopHbie padoThI
JlaGopatopHble pabOThI HE MPETYCMOTPEHBI.

4.2.5. KypcoBbie padoThI (IPOEKTHI)
KypcoBsie paboThI (PpOEKTHI) HE MPETYCMOTPEHBI



5. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B xone 00yueHust IPUMEHSTIOTCSL:

IMpakTnyeckue 3ansaTus. L{enm npakTHYECKUX 3aHATUN:

-COBEPIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTUUECKUX 33]1a4.

I'maBHBIM cojiep>kaHMEM 3TOTO BUAA YU€OHBIX 3aHSTHH sABJsieTcsl paboTa Kaskaoro oOydaromerocs mo
OBJIAJICHUIO TIPAKTHYECKUMH YMEHUSMH U HaBBIKAMH MPOGECCHOHATLHOMN IS TeTBHOCTH.

KoncyabTanum (Texyinas KOHCYJIbTalMs, HAKAHYHE 3a4eTa) SBJISeTCS OJHOW u3 (opM PYyKOBOJCTBA
yueOHOI paboToli OOydarommxcs W OKa3aHWsS MM TIOMOIIM B CaMOCTOSITEIbHOM H3YYEHHH Marepuaia
JUCUUIUINHBL, B IMKBUIAIUHI UMEIOIIUXCS MTPOOETOB B 3HAHUSX, 33/I0JKEHHOCTEN M0 TEKYILUM 3aHSTUSIM, B
MIOJITOTOBKE MUCEMEHHBIX paboT (MIPOEKTOB).

Tekymiue KOHCYNIbTAllMM MPOBOISTCS IperojaBaTesieM, BEAyLIUM 3aHSATHA B Y4eOHOH Tpymre,
Hay4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIyaJIbHBIN, TAK U TPYIIIOBOM XapaKTep.

CamocrosiTeJibHAsi padoTa 00y4yarolmMXcsl HampaBjeHa Ha YIIyOJICHHE M 3aKpeIUieHWe 3HAHUH,
MOJyYEHHBIX HA JIEKIUSAX M JAPYIHX 3aHATUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIHOTO AKTHBHOTO
MIPUOOPETEHUsT HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM H
MIPOMEXKYTOYHOMY KOHTPOJTIO.

6. OHUEHOYHBIE CPEACTBA IJIs1 TEKYIHEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOUYHOMN ATTECTAIIUU 11O U'TOI'AM OCBOEHUS JNCHUIIJINHBI
6.1. Ouenounvie cpedcmea O CamMoCmoOAMeENbHOU PAGOMbBL U MEKYULe20 KOHMPO.IA
ycnegaemocmu
TemaTuKa 11 CAaMOCTOATEIBHON TOATOTOBKU
Paznea 1. Altium Designer: O6iue cBeeHHs O IPOrpaMme

1. Kakue BO3MOXHOCTH TIpeIocTaBisieT mporpamma Altium Designer?

2. Kakue cpeacTBa Mo3BONISIOT peaan30BaTh NOCTABICHHbBIE LI PaboThI?

3. UYem obecrieueHo HyHKIMOHUPOBAHUE MPOTPaMMBbl?

4. Kakue Bubl TEXHUYECKHX YCTPOMCTB MO3BOJISIOT (PYHKIIMOHUPOBATH IIpOrpaMMe B pabo-
4yeM pexxume?

S. Kakas npegycmoTrpeHa cucreMa 6e301MacHOCTH U 3allUThl JaHHbBIX ?

Pa3nen 2. [IpoekTrpoBanue neyaTHsIX miaT B nporpamme Altium Designer

1. Kakue ocHOBHBIE 3Tallbl MPOSKTUPOBAHUS TIEYATHOU MIaThI?

2. Kakune maccuBbl JaHHBIX HEOOXOAUMO CPOPMUPOBATH IS PA3paOOTKH AIEKTPHUUECKOM
cXeMbl ycTpoiicTa?

3. Kakum 00pa3om ocymiecTBIseTcss BBO UCXOIHBIX TaHHBIX TPH (POPMUPOBAHUN CXEMBI
NEKTPUUYECKON?

4. Kakum 06pa3om ocyiecTBiIsieTcs: IpoBepKa CXeMbI Ha pab0TOCIIOCOOHOCTD?

5. Yro Takoe CTPYKTypa Me4aTHOU II1aThl?

6. Uto BKITIOYAET B CeOsI MOHATHE «aBTOTPACCHPOBKA»?

6.2. Oyenounvie cpedcmea 01 NPOBEOCHUs NPOMENHCYMOUHOU ammecmayuu (3auema)

6.2.1. Ilpumepnolii nepeuens 60npocos/3a0anuii K 3auemy (no oucuuniune):

1. OcHOBHBIE ATaIbI pa3paOdOTKH MPOCTEHIIICH MPUHITUITHATEHON SIEKTPUUECKON CXEMBI.

2. OCHOBHBIE IPUHIIUIIBI pa3MENICHUSI KOHCTPYKTUBHBIX 2JIEMEHTOB

3. Coznanue mMpoeKTa Ha MpUMepe TUIaThl MyJTbTUBUOpATOpA.

4. CoznaHue MpoeKTa MiaThl MPOCTEUIIIEH IIEKTPUIECKON CXEMBI.

5. OcHOBHBIE IPUHIUIIBI TPACCUPOBKHU MEYATHOM IIATHI

6. OcHOBHBIE TPEOOBaHUS ISl BBITOITHEHHS YEPTEIKEH.

7. llepeyncliUTh OCHOBHBIE JTallbl CO3/IaHUSI CXEMbl JJIEKTPUUYECKOM NPUHIMIUAIBHOU B
nporpamme Altium Designer.

8. Kakme naHHBIE HEOOXOAWMMO UCHOIL30BaTh TMPU CO3JaHUU CXEMBI DIJICKTPHUECKOMN
MPUHIUTTAATIBHOM?

9. Kakue orpanndeHus: BOSHUKAIOT MIPpH GOPMUPOBAHUH CXEMBI SJIEKTPHUECKON MPUHITUTTHAIBHON B
cpene Altium Designer?



10. Kakne BO3MOYKHOCTH MPEIOCTABISAET MO Bepcus mporpaMmMbl Altium Designer?

11. M3 xakux 3TarnoB COCTOUT MPOLECC IPOEKTUPOBAHNUS IEYATHOM MI1aThI?

12. KakuM 00pa3oM OCyIIeCTBIISIETCS TIPOBEPKA IIATHI ?

13. Kakue kpuTepuu CIONB3YIOTCS MPU MPOBEPKE IIATH HA Pa0OTOCIIOCOOHOCTD?

14. Ha ocHOBe KakuX JJaHHBIX JIeJaeTcs 3aKII0UeHre 0 paboTOCIIOCOOHOCTH EYaTHOM MIaThl?

15. Kakum 00pa3oM BBITIOHSIETCS YIIPABICHUE CTPYKTYPOU TIEYaTHOM IJIaThl?

16. Uto moHMMaeTCs MO CTPYKTYPOM IMeYaTHOM TUIaThl?

17. Kakue mMaccuBBl JaHHBIX HEOOXOAUMO c(HOPMUPOBATH I Pa3pabdOTKU IEKTPUUECKOH CXEMBbI
ycTpoiicTBa?

18. KakuM 00pa3oM OCYIIECTBISIETCS BBOJA HMCXOIHBIX JAaHHBIX HpU (HOPMUPOBAHHH CXEMBI
BJIEKTPUYECKON?

19. Kakum 006pa3zom OCyIIeCTBISETCS MPOBEPKA CXEMBI Ha pa0OTOCTIOCOOHOCTH?

20. Yo Takoe CTpyKTypa Me4yaTHOM miaThi?

21. Yro BKJIFOYAET B ceOs MOHATHE «aBTOTPACCHPOBKA»?

22. Kakue NpUHIMIIBI B OCHOBE PaOOTHI [0 pa3MELIEHUI0 KOHCTPYKTUBHBIX 3JIEMEHTOB

Ha neyaTHo miarepeaakTopom PCB?

23. Kak peanuzyercst skcrnopt pe3yibTatoB npoektupoBanus CAIIP Altium Designer B dopmar
AutoCAD ?

24. Kakum oOpa3om opranu3oBaHa paboTa co craHmapTHeiMu Oubamorekamu B CAIIP Altium
Designer?

25. Kakue cpencTBa mo3BOJIIOT PEalin30BaTh MOCTABIEHHBIE eI PaboThI?

26.Yem obecnieueHO (QyHKIIMOHHPOBAHUE IIPOTPAMMBI?

27. Kakue BUIbl TEXHUYECKUX YCTPOWCTB MO3BOJISAIOT (DYHKIIMOHMPOBATH MpOrpaMMe B pabouem
pexume?

28. Kakas npegycMoTpeHa cucteMa 0e30MacHOCTH U 3alIUThl TaHHBIX ?

6.2.2. IpuMepHBIe TeCTOBBIE 3aJaHUS K 3aueny

Bapuant Nel
Ne
o/ Bomnpoc BapuanTsl oTBeTa

1. uznenue, U3rOTOBICHHOE U3 OJJHOPOIHOTO 10
HaWMEHOBAHHIO MaTepHaa.

2. u3Jenue, COCTaBHbBIE YaCTH KOTOPOTO
TIOJIJICKAT COCTUHEHUIO COOPOIHBIMU
oTeparusImMu.

3. uznenuie, M3roTOBJICHHOE U3 OJJHOPOIHOTO 1O
Mapke MaTepuana.

4. nBa u OoJiee U3, HE COCTMHEHHBIX
cOOPOYHBIMU OTIEpaIUsIMH, HO
MIpeIHa3HAuYEHHBIC JJIs1 BBITIOTHEHHS
B3aMMOCBSI3aHHBIX 3KCIUTyaTallHOHHBIX

(GyHKIMH.

JaiiTe onpenenenre NOHITHIO: «COOpOYHast
€IMHHLIA — OTO ...».

1. pa3paboTKa KOJIMYECTBEHHBIX MEpP.

2. COKpaIIeHue 00IIero KOJTMIECTBa THITOB.
Jlaiite onpeseneHne MOHATHIO: «pa3paboTka» — | 3. mpoliecc BCECTOPOHHETO UCCIIEIOBaHMUS,
9TO ... Hpe)IHaSHaquHBIﬁ AT TOJTYYCHUS 3aJaHHBIX
pE3yNbTATOB.

4. gacTp mporiecca MpOEeKTUPOBAHUS.




[[aﬁTe ONpeCACIICHNUEC ITOHATHUIO: KCUCTEMA» —
9TO ...

1. ynopsinoueHHasi COBOKYITHOCTb 3JIEMEHTOB,
HaXOJAIIMXCS B OTHOLIEHUAX APYT C APYIOM,
00pa3yromux eIUHOE 1eI0e, TPeTHA3HAYCHHOS
JUISL TOCTUKEHUS 3a/1aHHBIX 1IEJIEH.

2. MHOKECTBO 3JIEMEHTOB, IMOHATUN, HOPM.

3. u3genue, NpeAHa3HauYeHHOE J1JIs1 BBIITOJIHEHUS
3aJlaHHBIX QYHKIMI U HEACTMMOE Ha YacTH.

4. ynopsiioueHHasi COBOKYITHOCTb 3JIEMEHTOB.

Jaiite onpeseneHue MOHATUIO: TPyIa
«monesas» HazeMHbIXx UC — 310 anmaparypa ...

1. ycraHoBi€HHast Ha 00BEKTAX C Pa3IMUYHbIMU
BapHaHTAMU JBUKCHHUS.

2. cTaiuoHapHasi, MpeAHa3HadYeHHAas A1 PabOThI
BHE IOMEIIEHUH.

3.HocuMasl, peiHa3HaueHHas A1 paboThl BHE
IMOMEIIECHUN.

4.HocuMasi, IpeiHa3HaueHHas AJ1s paboThl
BHYTPHU MOMEIICHHIA.

HaﬁTe OIIPCACIICHUC ITOHATHUIO: obecneyeHue —
9TO ...

1. dhakTops! HAIEKHOCTH (HYHKIIMOHUPOBAHUSI.
2. aKkTopHl, CBI3aHHBIE C BBIOOPOM CXEMHBIX H
KOHCTPYKTHUBHBIX PEIICHHH.

3. pakTopsl, CBS3aHHBIC C PAIIMOHATBHON
opranusanueit padots! yenoseka B MC.

4. GpaKTophl HAISKHOCTH IPOTPAMMHOTO
obecreyeHusl.

Briienure oCHOBHBIE TPUHLIUITBI CHCTEMHOIO
mojaxoja. 9T1o - ... .

A. CTpyKTYpHOCTb.

B. ®yHKkuus kenaTeabHOCTH.

C. Uepapxuunocts. D. IlenocTtHOCTS.

E. B3anM03aBUCUMOCTb CUCTEMBI U CPEBI.
F. Hanuuune K1r04eBOro 3e€MEHTA.

G. MHOK€eCTBEHHOCTD

1. A+C+D+E+G
2. A+tB+E
3.C+ D+ G

4. A+tF+G

JlaiiTe onpeneneHue NOHATHUIO.
«CuMrmuukanus — 370 ...».

1. pazpaboTKa TUIIOBBIX KOHCTPYKIUII Ha
OCHOBE OOMIMX JIJIS pSia U3 TEXHUIECKUX
XapaKTePUCTHK.

2. yCTaHOBJIEHUE U IPUMEHEHUE MTPaBHII C
LEJBIO YIIOPAJOYCHHUS AESITEIbHOCTH B
OTpeIeJICHHOM 001acTH.

3. yCTaHOBJIEHHE PAI[MOHAIBHOTO YHCTIa KaK
NEHCTBYIOIINX, TaK U pa3pabaTbIBa€MbIX
Pa3HOBUIHOCTEH OOBEKTOB OJJMHAKOBOTO
(YHKIIMOHATILHOTO Ha3HAYEHUSI.

4. pacusieHeHne U KOHCTPYKTUBHOE
odopmiieHre O0IINX y3JI0B, IPUTOIHBIX JJIs
WCIOJIb30BAHUS B PA3IMYHBIX U3JICNIHUSX.

JlaiiTe onpeneneHne NOHITHUIO.
«BuOpOyCcTOHYHBOCTH — 3TO CITIOCOOHOCTD
U3JIETHS ... 0.

1. HopMaTbHO (QYHKITMOHHPOBATH B YCIOBUSIX
BUOpaIuii.

2. HOpMaITbHO (DYHKIIMOHUPOBATH TIOCIIC CHATHUS
JEHCTBOBABIINX BUOpAITUii.

3. BO3BpAIIATHCS B COCTOSIHUE YCTOMYMBOIO
paBHOBECHSI.

4. HOpMaJIbHO (PYHKITMOHUPOBATH B JIFOOBIX
YCIOBUSIX IKCILTyaTalluu




JlaiiTe onpeneneHye NOHATHIO. ;
«Homorpaduueckuii MeTo] KOMIIOHOBKH — 3TO
METOZ, ...».

1. OCHOBaHHBIM HAa MATEMATUYECKUX MOAECTIX,
MCTIONB3YEMBIX JJI51 KOMIIOHOBKHU.

2. B OCHOBE KOTOPOTO JIEXUT HCIOIb30BaHHUE
CIIeIMaIbHBIX TAa0JIHII, 3aMEHSIOIINX PACUETHI.
3. SBJISFOIIUICS OCHOBHBIM METOJIOM.

4. MCTIONB3YIOMINI MOJIEI KOMIIOHEHTOB B BUJIE
TUIOCKUX (DUTYp IpocTeHnX GopM.

10

«DNEKTPOMArHUTHAs COBMECTUMOCTB — 9TO
coco6HocTh DC 0JJHOBPEMEHHO (yH-
KIHOHUPOBATH B PEaIbHBIX YCIOBHUSX
IKCILUTYaTaluH ...»

1. ¢ TpeGyeMbIM KaueCcTBOM.

2. Ipy BO3JICUCTBUH HEMPETHAMEPEHHBIX
paanonomex, He co3/1aBaTh HEIOMYCTUMBIX
paguonomex apyrum IC.

3. Ipu BO3JICUCTBUHU MPETHAMEPEHHBIX
paauonoMex, He Co3AaBaTh HEJOIMYCTUMBIX
paauonomex apyrum IC.

4. . 1+2.

11

«[IpeumymiecTBa LIEHTPAIU30BAHHON
KOMIIOHOBKH 10 CPAaBHEHUIO C MHOTOOJI0YHOM
—

1. BCce 4acTu CHUCTEMBI PacIoIaratoTcsl B OJJHOM
paamo OTCeKe.
2. TpeOyeTcs TiiaTenbHas YKpaHUPOBKA.

3. PEMOHT U JIeMOHTax OoJiee yI00HbI.
4. 1+2.

12

[TocTaBbTE COOTBETCTBHUE TOMY, YTO OTPAXKAET
cozaepkaHue NoHATUs «Puzndeckas
MaTeMaTH4eCcKasi MOJIEIIb.

1. AJI1 HEC UCXOAHBIMU IapaMETpaMu ABJIAIOTCA
reOMEeTPUYECKHE Pa3Mepbl 001acTeli KOMIOHEH-
TOB U (PU3UYECKUE XapaKTEPUCTUKU
HOJIYIIPOBOTHHKA.

2. oToOpakeHue PU3NYECKUX MPOLIECCOB,
HPOTEKAIOIUX B IpoekTUpyeMbIx DC.

3. ucnomnp3yeTcs, Kak MpaBUiIo, Korjaa Tpedyercs
OCYILIECTBUTh KaUeCTBEHHBIN aHAIN3
XapaKTEPUCTHK Y)Ke€ UMEIOIIErocs npuodopa B
0Cc00EHHOCTH, Korja (usnka ero paboTsl
M3BECTHA HEJAOCTATOYHO MOJIHO.

4. ynpoleHHoe oToOpakeHne Hanboee
CYIIECTBEHHBIX CBOMCTB pealbHOTO 00BEKTa,
BBIpA)KEHHOE B MaTeMaThyeckoi opme.

13

JlaiiTe onpeneneHue NOHATHUIO.
«Kpurepuu cormacus — 3T0...».

1. Mepa pacX0XkICHUS CTATHCTUYECKUX U
TEOPETUIECKHUX JaHHBIX.

2. He3aBUCHMBIE TICPEMEHHBIC BEJTMYNHBI,
BIUSIIOIIUE HA MTPOTEKAIOIINN TEXHUIECKUI
mporiecc.

3. moNyueHue MaTeMaTH4ecKOl MOIeTTN
TEXHHYECKOTO TPOIIecca B aHATUTHIECKOM BHJIC
Jake TIPH OTCYTCTBUU CBEACHUN O MEXaHU3MeE
€ro TPOTCKaAHUSI.

4. mpousBeACHNUE CTOIOIIOB MATPHUIIBI
IaHKPOBaHusl, paBHoe 1 (wmu -1).

14

«AI[CKBB.THOCTL MOZCIIN NP IINIAaHUPOBAHUUA
OKCIICPUMCHTA MOKHO OLCHUTH 110 KPUTEPHIO
R

1.Ctpro/1€HTA.

2. [InpcoHna.

3. Oumepa.

4. Konmoropoaa.
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JlaiiTe onpeneneHue NOHITHIO.
«IlimannpoBaHUEe FIKCIEPUMEHTA — 3TO ...».

1. Mepa pacxoXIeHUsl CTaTUCTUYECKUX U
TEOPETUYECKUX JIaHHBIX.

2. mpotuecc, pu KOTOPOM IIPOEKTUPYEMOMY
U3/IEJIUIO CTABAT B COOTBETCTBUE €TI0
MaTEMaTHYECKYIO MOJEb.

3. IoJIy4YeHHe MaTeMaTUYeCKOl MOJIeNn
TEXHUUYECKOTO MPOILECCA B AaHAIUTUYECKOM BHJIE
Jla’ke MpU OTCYTCTBUHU CBEICHUI 0 MEXaHU3Me
€ro IPOTEKaHUSI.

4. mpou3BeieHNE CTOJIOOB MATPHIIbI
uIaHKpoBaHusi, paBHoe 1 (wm -1).

16

«3HAYUMOCTH KO (PUIIMEHTOB PETPECCHH MTPH
TUTAHUPOBAHHUH HKCIIEPUMEHTa MOXKHO
OLIEHUTH IO KPUTEPHIO ...».

1. CtprocHTA.

2. IIupcoHna.

3. @umepa.

4. Konmoropoga.

17

JlaiiTe ornpejiesieHue MOHSATHIO.
«PaboTocnoco0HOE COCTOAHUE — ATO
COCTOSTHUE U3/ICTIUS, IIPU KOTOPOM ...».

1. u3aenare COOTBETCTBYET BCEM
IPEIbABISEMBIM K HEMY TPEOOBAHUSIM.

2. ero HEOCHOBHbBIE TEXHUUYECKHUE MTapAMETPBI
HaXOJATCS B YCTAHOBJICHHBIX Ipeeiax.

3. ero OCHOBHbIE TEXHUUECKUE MTapaAMETPBI
HaXOJATCS B YCTAHOBJICHHBIX Mpeeax.

4. nyHKTHI 1+2.

18

JlaiiTe onpeneneHue NOHATHUIO.
«COo#l —3T0 ...».

1. HCUCIIPABHOCTD, HEC IPHUBOAAIIAA K BBIXOAY M3
CTPOSI U3JICIIHUSI.

2. yTpaTa paboTOCIOCOOHOCTH.

3. KpaTKOBPEMEHHBII CaMOyCTpaHSIOIIHICS
OTKa3.

4. coObITHE, KOTOPOE BOSHUKAET B PE3yNIbTATE
MT'HOBC€HHOT'O U3MCHCHUA OHOT'O UJIN
HECKOJIbKUX MapaMeTpOB M3/IETHsI.

19

JlaiiTe onpeneneHne NOHATUIO: HAJIEKHOCTh —
9TO CBOMCTBO OOBEKTA ... .

1. coXpaHsTh 3HaYEHUS BCEX MTapaMETPOB.

2. COXpaHATh B YCTAaHOBJIEHHBIX Ipeaeax
3HAUEHUS BCEX MapaMeTPOB, XapaKTEPU3YIOIINX
CMOCOOHOCTh M3/1€HS BBINOJIHATH TpeOyeMble
(yHKIIUY B 33JaHHBIX PEKUMaX U YCIOBUSX
MIPUMEHEHMSL.

3. cOXpaHsTh BO BpEMEHH 3HAUYEHHUS BCEX
MapaMeTpPOB, XapaKTEPU3YIOIUX CIIOCOOHOCTh
W3J1eJMs BBIMIOJIHATE TpeOyeMble (pyHKIINU B
3aJIaHHBIX PEXUMaX U yCIOBUIX IPUMEHEHHUS
4. coxpaHATh BO BpEMEHH B YCTAHOBJICHHBIX
Ipezeaax 3HauYeHUs BCEX apaMeTpoB,
XapaKTEepU3YIOMIUX CIIOCOOHOCTh U3AENus
BBINOJIHATE TpeOyeMble (PyHKIMH B 3aJJaHHBIX
peXHUMax U YCIOBUAX MPUMEHEHUS,
TEXHUYECKOTO 00CTYKHBaHUS, PEMOHTOB,
XpaHEHUsl U TPAHCHOPTHUPOBAHUSI.
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JlaiiTe onpeseneHne MOHATHIO: OE30TKa3HOCTh
— 9TO CBOMCTBO U3EINUA ...

1. coxpaHsaTh pabOTOCTIOCOOHOCTH B TEUCHHE
€ro XpaHEHUsI U/WJIH TPAHCTIOPTUPOBAHHUSL.

2. COXpaHATh pabOTOCTIOCOOHOCTH 10
HACTYIUICHHS MTPEJICIIbHOTO COCTOSIHUS TIPU
YCJIOBHUH BBIMTOJHEHHS HEOOXOIUMBIX
NPOPHIAKTUICCKAX pabOT U BOCCTAHOBJICHUSI.

3. 3aKJII0YAIOIICECs B IPUCIIOCOOJICHHOCTH €ro K
NPEAYIPEKICHUIO 1 OOHAPYKEHUIO OTKAa30B U
BOCCTaHOBJICHHIO PaOOTOCIIOCOOHOCTH W3ICTIHS.
4.HenpepbIBHO COXPAHATH pabOTOCIIOCOOHOCTH B
TEYEHHE HEKOTOPOTO BpeMeHU 0e3
BBIHY>KJICHHOTO TTEPephIBa.

BapuanTt Ne2

No

/o

Bompoc

BapI/IaHTLI OTBCTa

JlaiiTe onpeneneHue NoHATHIO.
«PaborocrocobHOE COCTOSTHME — 3TO
COCTOSIHUE U3/EIHSL, IIPU KOTOPOM ...».

1. u3genue cOOTBETCTBYET BCEM MPEAbSBIIsC-
MBIM K HEMY TpeOOBaHHUSM.

2. ero HEOCHOBHbIE TEXHUUECKHE MTapaMeTPhl
HaXOJATCS B yCTaHOBJICHHBIX IIpe/ernax.

3. er0 OCHOBHBIEC TEXHHUYECKUE MTapPAMETPHI
HaXOJATCS B YCTaHOBJICHHBIX IIpe/iesnax.

4. nyHKTHI 1+2.

JlaiiTe omnpejiesieHue MOHSATHIO.
«COo#i — 310 ...».

1. HencnpaBHOCTb, HE MPUBOJAIIASA K BBIXOAY
U3 CTPOS U3JEIHSL.

2. yTpaTta paboToCoCOOHOCTH.

3. KpaTKOBPEMEHHBIH CaMOYCTpPaHSIOIIHIACS
OTKa3.

4. cobbITHE, KOTOPOE BO3HUKAET B pE3yNbTare
MTHOBEHHOTO M3MEHEHHUs OJHOI0 WM He-
CKOJIBKHX MapaMeTPOB M3/ENusl.

JlaiiTe ompeneneHue TMOHITHIO: HaIEK-
HOCTB — 3TO CBOMCTBO O0OBEKTA ...

1. coxpaHATh 3HAUEHUS BCEX MMapaMeTpPOB.

2. COXpaHATh B YCTAHOBJIEHHBIX  TIIpelenax
3HAUEHUS BCEX I1apaMETPOB, XapaKTEPU3YIO-
LIUX CHOCOOHOCTH U3/IETHS BBIIOJIHATH TPeOy-
emble (DYHKIUHU B 3aJJaHHBIX PEXUMAX U yCJO-
BUSIX IPUMEHEHUS.

3. COXpaHATh BO BPEMEHHU 3HAYCHMs BCeX Ia-
paMeTpoB, XapaKTEPU3YIOIIUX CIIOCOOHOCTH
U3JeNUsl BBIMONHATE TpeOyeMble (QYHKUIUU B
3a/laHHBIX PEeKUMAaX U YCIOBUSIX MPU-MEHEHUS
4. coXpaHATh BO BPEMEHU B YCTAaHOBJIEHHBIX
npenenax 3HA4eHHs BCEX MapaMeTpoB, Xapak-
TEPU3YIOIIUX CHOCOOHOCTh H3JIENUs BBINOJ-
HATh TpeOyemble (QYHKIUU B 3a/IaHHBIX PEXKHU-
Max U YCIOBUSAX NPUMEHEHHS, TEXHHUYECKOIO
o0CTyKMBaHUS, PEMOHTOB, XpaHEHUS U TPaHC-
MIOPTUPOBAHUS.

JlaiiTe ompeneneHrue TOHITHIO: 0€30T-
Ka3HOCTb — 3TO CBOMCTBO U3JCIIHS ...

1. coxpaHATh PabOTOCIIOCOOHOCTh B TCUCHHE
€ro XpaHEHUS U/WIU TPAaHCIIOPTUPOBAHUSI.

2. COXpaHATHh PabOTOCIOCOOHOCTh /10 HACTYII-
JICHUsI TIPENIETBbHOTO COCTOSIHHUSI TIPU YCJIIOBUU
BBITIOJTHCHUSI HEOOXOJIUMBIX MpoduiakTHye-




CKUX pabOT ¥ BOCCTaHOBIICHHUS.

3. 3aKimoyaromieecs B NPUCIIOCOOJICHHOCTH €To
K MPEIyNpPEeKICHUI0 1 OOHAPYKEHUIO OTKA30B
¥ BOCCTaHOBJICHHIO PaOOTOCHOCOOHOCTH H3Jie-
L.

4. HeNpepbpIBHO COXpaHATh paboToCIocod-
HOCTh B TEUEHHE HEKOTOPOro BpeMeHH 0e3
BBIHYXXJICHHOT'O IIepephIBa.

JlaiiTe onpeneneHue noHATHIO.

«Puck mocraBmKUKa — 3TO BEPOATHOCTH
OIMOKHY, 3aKIIOYaIOIICHCId B TOM, YTO
W3ICITHA ... ».

1. Oynyt oTmpaBieHbl HAa MMOBTOPHbIE HCIIBITA-
HUSL

2. C HEAOIYCTUMBIMH 3HAYCHUSIMU [TAPAMETPOB
He OyayT 3a0paKoBaHbI.

3. C JONMyCTUMBIMH 3HAYCHUSMHU I1apaMeTpOB
He OynyT 3a0paKkoBaHBI.

4. ¢ HeOITYCTUMBIMU 3HAYEHUSIMU TTaPaMETPOB
OyayT 3a0paKoBaHBbI.

Ob6nacTth npuMeHeHus 3akoHa Ilyaccona.
Ero npumeHsoT npH ...

1. oLleHKE HAaJEKHOCTH U3JEINUN, OTKA3bl KOTO-
pbIX OO0YCIOBJIEHBl OOJBIIUM KOJUYECTBOM
BXOJSIIINX B MX COCTAaB KOMILIEKTYIOIIUX 3JIe-
MEHTOB.

2. ompeAesNeHUU BEPOSITHOCTH IMOSBICHUS 3a-
JAHHOTO 4YucJla COOBITUI HA 3alaHHOM UHTEp-
Bajie BPEMEHHU MPU YCIIOBUU HE3aBUCUMOCTH U
HECOBMECTUMOCTHU COOBITHH.

3. CTaTUCTMYECKOM KOHTpOJIE KauecTBa, KOrja
UMEETCSI OYEHb MaJl0 CBEICHUN O TOBEIECHUU
U3JIETIHUH.

4. OLIEHKE HaJEKHOCTU M3ACIUN B IEPUOJ UX
pUPadOTKH, U3HOCA U CTAPEHUS.

ObecrieybTe COOTBETCTBUE MEXIY IMOHS-
THUAMHU U UX conepmaHHeM JJIA pe}KI/IMOB
9KCIITyaTalluu U3IeIui.

«O0mmit — ...».

1. mepuoa IeHCTBUS ATUTCS HETIPEPHIBHO.

2. HeolpeAeNeHHbI MepuoJl MPOCTOS CMEHs-
eTCsl MEepPUOJOM JEHCTBHS 3aJaHHON MPOIOI-
KUTCIIBHOCTH.

3. mepuobl ACUCTBUS U MPOCTOS YEPETYHOTCS
C HEMMOCTOSIHHOM OUKIINYHOCTBIO.

4. mepuoabl ASUCTBUSI U MPOCTOS YEePEAYIOTCS
CITy4alHbIM 00pa3oM.

JlaiiTe onpeneneHue NOHATHUIO.
«Korpdpunuent OTepaTUBHOU
TOTOBHOCTH — 3TO ...».

1. BEpOSATHOCTH TOTO, YTO W3JeNUe OyIaeT pa-
060TOCTIOCOOHBIM B MOMEHT BpeMeHHU t U mpo-
pabortaer 06e30TKa3HO B TEYCHHE 3aJaHHOTO
BpPEMEHH, HAUMHAs C 3TOTO0 MOMEHTA.

2. cpelHee KOJMYECTBO OTKA30B B CIMHHUILY
BPEMEHH, B3ATOC JIJISI pacCMaTpHBaeMOro Mo-
MEHTa BPEMEHHU.

3. BEPOSITHOCTh TOT'0, YTO B MOMEHT BpeMeEHHU t
W3JIeJe HaxOIUTCS B pabOTOCIIOCOOHOM CO-
CTOAHUM.

4. cpenHee 3HaYeHHE HapaOOTKH
MEXy OTKa3aMH.

U3aCiInus

O6nacte mpuMeHeHus 3akoHa BeiiOymia.
Ero npumensror ... .

1. mpu oleHKe HAJEKHOCTU W3ACIIUNA, OTKa3bl
KOTOPBIX OOYCJIOBJICHBI OOJIBIIUM KOJIMYE-
CTBOM BXOJAIIMX B HMX COCTAB KOMINICKTYHO-




IIHUX DJIEMEHTOB.
2. JUIS ONpPEJCIICHUS BEPOSITHOCTH IOSBICHUS
3aJaHHOI0 YHCiIa COOBITMII Ha 3aJaHHOM HH-
TEepBaJIc BPEMEHHU MMPH YCIOBUU HE3aBUCHMO-
CTH U HECOBMECTHMOCTH COOBITHIA.

3. IpU CTATHCTUYECKOM KOHTPOJIC KaudecTBa,
KOT'Za UMEETCS. OYeHbh MAaJI0 CBEIEHUM O IIOBE-
JNIEHUU U3JIETIUH.

4. ipu OLIEHKE HAJICKHOCTHU W3JICIHI B MIEPUOT
UX NMPUPAOOTKH, U3HOCA M CTAPCHHUS.

IlocTaBhTE COOTBETCTBHE MCKAY IMOCJIC-
HOB&TCHBHOﬁ MOACIBKO HAACKHOCTH H

n
L. Pc(t)=_HP.(t).

MIPUBECHHBIMHA HIDKE MAaTEMaTHYECKUMU i=1
3aBUCUMOCTSIMU: n
2. Pe()=2 Ri(0)
10 i=1
n
3.Q.)=[-p ()] -
i
n
4. Qc(t)=T [+ pi(t)
i=1
JlaiiTe onpeneneHue NoHATHIO. 1. A.
«YclloBHE SKBUBAJIEHTHOCTH CTPYKTYp | 2. B.
«TPEYTOIBHUK» U «3Be3/1a» 3akimrodaercs | 3. C.
11 B SKBUBAJIEHTHOCTH ...». 4. A+B.
A. ypaBHeHHH  pabOTOCTIOCOOHOCTU
«TPEYTOJIbHUKA» U «3BE3/bI».
B. CTPYKTYpHBIX CXE€M 3THUX CTPYKTYP.
C. cBs3€il 271eMEHTOB 3TUX CTPYKTYP.
JlaiiTe ompeneneHue MOHATHIO: HMHTEH- | 1. cpeaHee KOJIMYECTBO OTKAa30B B €AMHHUILY
CHUBHOCTb OTKa3a — 370 ... BpPEMEHH, B35TOE JJI PacCMaTpuBaeMoro Mo-
MEHTa BpEeMEHHU.
2. cpenHee 3HaYeHHE HapaOOTKM  W3JENUs
MEXy OTKa3aMH.
12 3. BEpOSATHOCTh OTKa3a B €IWHUI]Y BPEMEHU
mocjie JaHHOTO MOMEHTa IpPH YCIOBHH, YTO
OTKa3 JI0 3TOr0 MOMEHTa BPEMEHH HE BO3HH-
Kal.
4. MaTeMaTHUYECKOe OXKHJaHUEe HApaOOTKU M3-
JIeTTUsT IO OTKa3a.
«Jlns mapainenbHOM Mojenu HaJexHo- | 1. He MOKeT ObITh MEHbIE BEPOSTHOCTH 0e3-
CTH: BEpOATHOCTh O€30TKa3HOW paboThl | OTKa3HOW paboThl HauboJiee HAJEXKHOTO 3Je-
TAKOT0 COCTUHEHHUS DIIEMEHTOB ...)». MEHTa.
3aKOHYMUTE BBICKA3bIBAHHME. 2. =1.
13 3. He MOXeT ObITh OOJIbIIIE BEPOSITHOCTU Oe3-
OTKa3HOH pPabOThI HaWMEHEe HAJEKHOTO dJIe-
MEHTA.
4. HEe MOXXET OBITh OOJIBbIIIE BEPOSITHOCTH O€3-
OTKa3HOH paboThl HauboJee HaIEKHOTO 3Jie-
MEHTA.
14 PesepBupoBaHue NOKHO OTBeyarh co- | 1. A+B.




CTaBJIAIOIUM YCJIIOBHAM, 4 UMCHHO: BBC-

JICHUIO B YCTPOWCTBO JaomoiHUTENbHOTO | 3. A+D
YHcIa ... 4. B+C

A. KOMIIOHEHTOB.

B. cBazeii.

C. meyaTHBIX IIJIAT.

D. K1104€eBBIX DJIEMEHTOB.

O6mume mpuHIUIEl obecrieuenus Haaex- | 1. A+B+C+D.
HOCTH BKJIFOYAIOT ... 2. A+D+E+F.
A. yMeHbIlIeHHE Harpy3ok u aecradbwmm- | 3. A+C+D+E.
3UPYIOIMUX PaKTOPOB. 4. B+C+D+E.

15 B. Metos1 mapupoBaHus cOOEB.
C. TeXHOJIOTUYHOCTh U3/IEIHS.
D. BeIOOp HaJIEKHOM JIEMEHTHOMN Oa3kbl.
E. BEIOOD HaJICKHBIX CXEMHO-
KOHCTPYKTHUBHBIX pPelICHUI.
«Ponp 4enoBeko-MammMHHOTO MHTEpQEi- | 1. opraHu3ammum CpencTB OTOOpaKCHHS WH-
ca 3aKJII0YAeTCA B ...)». (dhopmanuu.
3aKOHUYUTE BBICKA3bIBAHUE. 2. opraHu3anuy CpeACTB OTOOpaKEHUs WH-
(hopMaluu ¥ OpraHoB YIpaBJICHUS.
16 3. dopmupoBaHUN TPEOOBAHMIA K YIIPABICHUIO
CUM.
4. B3auMHOM ajantauuu TpeOOBAHUN K yIpaB-
nernto CUM u peanbHBIX CIOCOOHOCTEH uesno-
BEKa.
«Omneparop-uccieoBaTeab — 3TO 4eo- | 1. HEMOCPEACTBEHHO BKIKOYEHHBIN B TEXHOJIO-
BEK, ...» TUYECKUH TIPOLIECC W BBINMOJHAKOIUNA U3BECT-
3aKOHYMTE BHICKA3bIBAHHE. Hbl€ TPOLIENYpbl YIpPaBJICHUS B PEXUME pe-
ITHHOTO BPEMEHH.
2. OCYLIECTBISIOMNNA HEHTPAIU3OBAHHBIN KOH-
TPOJIb ¥ KOOPJAUHAIIMIO PA3TUYHBIX SBJICHUN U
COOBITHIA, TMPOUCXOIANINX B peaTbHOM Mac-
17 mrabe BpeMeHHU.
3. cnendIui 3a COCTOSTHUEM Mpoliecca, Herpe-
PBIBHO MPOTEKAIOIIETO B PeaIbHOM MacIiiTabe
BPEMEHHU, U €r0 OTKJIOHEHUSMH OT 33JJaHHOI'O
pexuma.
4. peanu3yrolmui KECTKO 3aJaHHbIE MOCIEN0-
BaTEJIbHOCTH MEXaHWYECKUX BO3JCHCTBHI Ha
OpraHbl yIpaBJ€HUsI.
C nparmatmyeckod  Touku  3peHus | 1. A+C.
HAJEeKHOCTh oOrmepaTopa BKiIo4aeT cie- | 2. B+D.
JYIOIIAE COCTABJISIONIME ... 3. A+B+C.
A. coxpaHsTh TpeOyeMble KauecTBa. 4. B+C+E.
18 B. cnocoOHOCTh uenoBeka JOCTUYBL TO-
CTaBJICHHYIO Eb.
C. 6e30TKa3HO BBITIOJIHATH JAEATETHLHOCTD.
D. BEINOTHUTH B TIOJTHOM 00BEME BO3JI0-
YKEHHBIC (PYHKITUH.
E. npunsaTh onTUMalbHOE pellIeHuE.
19 «[lokazarenr  HagexHocTh uyenoBeka- | 1. A+B
orepaTtopa «0e30mmMO0YHOCTEY» BKIOYa- | 2. B+E




A. TIpOLIEHT BBIMOJHEHHBIX (HE COpBaH-

€T ... ».

HBIX OTKA3aMH) 3aJaHH.

B. o6miee umcio ommOOK 3a JaHHBIH
IIPOMEKYTOK BPEMEHH.

C. BepOSTHOCTh CBOEBPEMEHHOI'O BbI-
MOJIHEHHUS PaOOTHIL.

D. BepOHTHOCTL ITIOABJICHHA OTKAa3a B pe-
3yJIbTaTe€ COBEPIIECHUS OIIMOKH.

E. oTHOIIEHHE KOJMYECTBA COBEPIICH-
HBIX OHIMOOK K YHCITY BO3MOYKHBIX OIIH-
OOK.

F. cpemHee Bpemsi pabOThI MEXIy OTKa-
3aMu.

«Omnpenenure, 4To XapakTepU3YyeT CH-
cTemMy «desoBek-marnHay uiu CUMy.

1. coueraHue 4eI0BeKa U MAITHHBI.
2. ocobast posib YeIoBeKa.
3. YAaJNeHHOCTh Omeparopa OT 0ObEKTa YIpaB-

20
JICHUS.
4. neneyCcTpeMICHHOCTh M 3a/JaHHOE KayecTBO
(GyHKIIMOHMPOBAHUSI.
Bapuant Ne3
Ne Bomnpoc Bapuantsl oTBeTa
n/n
[Tepeuncnure mnpeumymiecTBa ueinoBeka | 1. A+B+C.
nepe aBTOMAaTUKOM. 2. B+C+E.
A. J1eTepMUHUPOBAaHHOCTb AJITOPUTMa 3. CHE+F.
4. C+D+G.
paboTHL.
B. BbIcOKast HaJEKHOCTb U JKECTKHU ca-
MOKOHTPOJTb.
C. BO3MOXKHOCTh IPOTHO3UPOBATh Pa3BU-
THE COOBITUA Ha OCHOBE COOCTBEHHOTO
1 OTIBITA U MHTYUIIHH.
D. nnurensHBII pecypc U MIpoOJOI-
KHUTEITHHOCTh HENPEPHIBHOW PaOOTHI.
E. cnocoOHOCTE K OBICTPOMY H3MEHEHHIO
QITOPUTMA YIIPABJICHHUS.
F. HeorpaHu4yeHHOe 4YMCIIO KaHAJIOB Ia-
pajueTbHOM 00pabOTKH CUTHAJIOB.
G. CHIOCOOHOCTH OPHEHTUPOBATHCS B
YCIOBUSX HEMOJHOW WJIM HCKaKEHHOH
uHOpMaLIUH.
Jaiite onpeneneHne MOHATHIO. 1. cBoiicTBa CHUCTEMbI, HE MPHUCYLIUE HU
«OMEpIKEHTHBIE CBOMCTBA CHCTEMBI — | OJJHOMY U3 €€ DJIEMEHTOB.
3TO ...». 2. 00MeH, B pe3yibTaTe KOTOPOro cucTeMa
3a IpUOOpETEeHHYIO ISl ce0s TOJIb3y pac-
5 IUTAYMBAETCS HEKOTOPHIM  KOJHMYECTBOM

pecypcoB.
3. CTENEeHb pa3IuyMs MEX]y pealbHbIM €e

PE3yJIbTaTOM U KEJIAEMbIM PE3YJIbTaTOM.
4. uneanbHOE TNPEACTABICHUE B CO3HAHUU
PYKOBOAMTEINS  >KEJAeMOT0  pe3ysbTara




Onepalni.

Onpez[eJmTe Oejib JACCKPHUIITUBHLIX 3a-
Jay.

1. 3agauu cuHTE3a CTPYKTYP.

2. 3ajauM palMOHAIBHOIO HOPMHUPOBAHMS
noKasaTesied HaJAe)KHOCTH U (P PeKTUBHO-
CTH.

3. Iloctpoenue  yAOBIETBOPUTEIbHBIX
OTMCaHHN U3y4aeMbIX 00BEKTOB.

4. 3amaud HaWIY4ylIEro pacnpenesieHUs

peCypcoB.

Haiite ompenenenue nouatuto. «Kpute-
pUH ONTUMAIBHOCTH — OTO XapaKTepH-
CTHKA ...

1. KoTOpas onpeaensieT CTeNeHb Pa3IuuUs
MEXTy PEabHBIM €€ PE3YJIbTaTOM U JKella-
€MBIM PE3YJIbTaTOM.

2. COTJIaCHO KOTOPOH OIHO 3HAUYCHUE BeK-
mopa nokaszamejell Kaiecmeda CUUTACTCS
Jy4IIe WM XyXKe JPYTroro ero 3Ha4eHusl.

3. cHUCTeMBI, KOTOpas CBsi3aHa C e Kadye-
CTBOM CTPOTO MOHOTOHHOMW 3aBUCUMOCTBIO
— 4yeM Oouibllie (4YeM MEHBIIIE) €ro BeJIuYH-
Ha, TEM JIy4lle CHCTeMa IMPH MPOYNX PaB-
HBIX YCJIOBHSX.

4. cBsizaHHas ¢ PyHKIIMEH KeNaTeIbHOCTH

I[aﬁTe OIIPCACIICHUC ITOHATHIO. «OnTu-

MH3alyA mapaMeTpoB — 3TO ...»

1. cuHTE3, NPOU3BOAUMBII C y4eTOM He-
CKOJIBKMX ITOKa3aTeJIed KauecTBa.

2. OTBICKaHHE ONTHUMAIBHBIX IPHUHIUIIOB
MTOCTPOEHUSI CHUCTEMBI.

3. BBIOOp ONTHMAJbHBIX 3HAUYEHUH Mapa-
MeTpoB cuctemsl miu IC.

4. BpIOOp ONTHUMAJIBHOTO BapuaHTa IO-
CTPOCHHUSI CHCTEMBI W3 KOHEYHOTO YHCIIa
BIIOJIHE ONpE/ICTICHHBIX BApUAHTOB.

Hanite onpenenenue nonsaturo. «llokaza-
TEJb Ka4eCTBA — 3TO XapaKTEPUCTHKA ...».

1. KoTOpas ompezenseT CTENeHb Pa3Indus
MEX]y peabHBIM €€ PE3YJIbTaTOM U JKeJa-
€MBIM PE3yJIbTaTOM.

2. COINIaCHO KOTOPOW OJHO 3HAYEHUE 6eK-
mopa nokaszamenel Kaiecmea CUUTAETCS
Jy4YIlle WIH Xy’KE IPYroro ero 3Ha4eHusl.

3. KOTOpast CBsi3aHa C €€ Ka4eCTBOM CTPOTO
MOHOTOHHOM 3aBUCHUMOCTBIO - yeM OOJIbIIIe
(ueM MeHbIlIE) ee BETUYMHA, TeM Jy4llle
CUCTEMA IIPH NPOUYUX PABHBIX YCIOBHSIX.

4. cBsi3aHHas ¢ QyHKIUEH JKEJTaTSIHbHOCTH.

Omnpenenure ycioBus, KOTOPBIM J10JI-KHA
COOTBETCTBOBATh «JOMYCTHUMAasl CHCTe-
May.

A. COBOKYMHOCTh OTpaHMYEHUH, HaK-
Ja/IbIBAEMBIX Ha IOKa3aTelu KayecTBa.

B. CocraB coBokymHOCTH (BEKTOpa) IO-
Ka3aTeJiell Ka4eCTBa CUCTEMBI.

C. COBOKYIIHOCTh ~ OTpaHMYEHUN  Ha
CTPYKTYpY U IapaMeTpbl IPOEKTUPYEMOM
CHCTEMBI.

D. CoBOKYNIHOCTb YCIOBHIA.

1. A+B.
2. A+C.
3. B+C.
4. B+D.




Cdopmynupyiite cyts Teopemsl [ enens.

1. CnoxHylo cHCTEMY TpPETHEro YpOBHS
MOKHO DPACWICHHUTh Ha pSAJ MEHEe CIIOXK-
HBIX TOJICUCTEM, HCCIICIOBAHUS KOTOPBIX
MOTyT OBITb TIPOBEJACHBI HA BTOPOM
YPOBHE.

2. HeoOxomuma npyras, Oosee Immpokas
cucTeMa, B Ipenenax KOTopoil ¢gopmupy-
I0TCA MPUHIUIHAIBHBIE TOJIOXKEHUS IS
cucreM 0oJiee HU3KOTO YPOBHSI.

3. B pamkax HekoTopoil popmanbHOU cH-
CTEeMBl HEBO3MOXXHO BBIBECTH BCE HWCTHH-
HbIE YTBEP)KJIEHUS, OTHOCSIIHNECA K 00bEK-
TaM, OIMCBIBAEMBIM CpPEJICTBAMHU 3TOH
(hopMabHOI CUCTEMBI.

4. DMIUPUYECKOE MOATBEPKICHHUE TEope-
TUYECKUX TMOJIOKEHUH HAyKH IMyTEM COIIO-
CTaBJICHUS UX C HAOIIOAAEMBIMH OOBEKTa-
MU, YYBCTBCHHBIMH JaHHBIMH, JKCIICPH-
MEHTOM.

Jaiite onpeneneHune NOHATHUIO.
«Onepanus — 370 ...».

1. CBOWCTBAa CHUCTEMBI, HEC MPHUCYIIUEC HH
OJTHOMY U3 €€ 3JICMEHTOB.

2. 00MeH, B pe3ysbTaTe KOTOPOTo CHCTEMA
3a puoOpeTeHHyro NJIsi ce0s MoJib3y pac-
IUIAYMBACTCS HEKOTOPBIM  KOJIMYECTBOM
pecypcos.

3. CTEeTeHb pa3nuus MEX]y PEalbHbIM ee
Pe3yabTATOM U JKETaEMBbIM PE3YyIbTATOM.

4. uneanbHOE TMPEACTAaBICHUE B CO3HAHUU
PYKOBOJIUTENSI  JKEIIAaeMOT0  pe3yJsbTara
oTepaIuu.

10

Ompenenure, 4TO OTHOCUTCA K HHIYK-
TUBHOMY NOBEECHUIO.

A. Hcnonp3oBaHre HEMOCPEICTBEHHOTO
OITBITA.

B. Habntonenue curyanumu.

C. Ilpunsrtue pemieHus!.

D. IlpenBunenne naJbHEUIIIETO Pa3BUTHS
COOBITHSL.

1. A+B+C.
2. A+B+D.
3. A+C+D.
4. B+C+D.

11

ObecrnieubTe COOTBETCTBUE MEXAY IMOHS-
tueM «KOHILeNus ONTUMH3ALUN» U €ro
CofiepKaHHEM.

1. crparerusi, nmpu KOTOpOW BBIOpaHHBIN
nokaszatenb 3(PQPEKTUBHOCTH MPUHUMAET
3HaYEHUE HE HU)XE HEKOTOPOro IpHemJie-
MOTO YPOBHSI.

2. cTparerud, KOTOpble O0O0ECTeunBarOT
MaKkCUMalbHBIN 3 eKT B onepanuu.

3. BO3MOKHOCTB pemiaTh T€ WM WHBIC 3a-
Jlauu, TOCTUTATh TeX WM UHBIX pe3yJbTa-
TOB B CBOEH JEATEIILHOCTH.

4. M3MEHEeHHE CTpaTeTHil yIpaBlIEeHUS Ha
OCHOBE HE TOJIBKO allpuOpPHOM, HO U TEKY-
el ¥ MpOrHo3HOW MH(POPMAITUH C IIETbIO
JOCTHKEHUS] MJIM COXPAHEHUs OIpeeIIeH-
HOT'O COCTOSIHUSL CHUCTEMBI NPU HU3MEHSIO-




LIEMCSI KOMILJIEKCE YCJIOBHHM IIPOBEINCHUS

orepaiuu.
OtHecute npeayioxkeHHbie HUxe 3tamnbl K | 1. A+B+D+E.
«BHENIHEMY  MPOEKTUpOBaHUIO». 10 | 2. B+C+D+F.
IIPOEKTUPOBAHHUE ... 3. B+D+E+G.

4. D+B+F+G.

A. IlpensapurenbHoe.
B. Omnpenenenne 00beKTa MPOCSKTUPOBA-
HUSL.

12 C. DckusHoe.
D. Onpenenenue ey NpoeKTUPOBAHUS.
E. PaGouee.
F. Cunrte3  maTeMaTHYeCKOW MOJEIN
00BEKTa IPOEKTUPOBAHUSI.
G. ®opmanm3zanus 3aa4d MPOSKTHPOBa-
HUSL.
Hanre onpelecHue no-HATHIO. | 1. cucTema, crmocoOHast OpraHM30BHIBATH
«[IpuHun ~ Tome-ocrazuca —  3TO | CBOE MOBEJEHHE Ha OCHOBE PallMOHAIBHO-
MIPHUHIIAIL, TI0O KOTOPOMY ...». ro BBIOOpa ambTEPHATUB W3 HEKOTOPOTO
HEETMHUYHOTO UX MHOKECTBA.
2. cHCcTeMa MOXXET OpPraHHM30BBIBATH CBOC
MOBE/ICHUE C YYETOM BO3MOXKHOTO MBbIC-
JICHHOTO TIPEJCTABJICHUS O €€ JICHCTBHUSIX
13 pacropsiAUTENs IPYroi CUCTEMBI
3. cucreMa JO/DKHA MMETh BO3MOYKHOCTH
BO3BpAIllaTbCs B COCTOSIHHE YCTOWYHBOTO
paBHOBeCHs], Oy/Iydr BBIBEJACHHON M3 HETO
BHEIITHUM BO3/ICHCTBHEM.
4. moBeICHUE CUCTEMBI B JTFOOBIX YCIOBHSIX
HE TPUBOJUT K HAPYIICHHIO 3aKOHOB CO-
XPaHEHUs YHEPTHH.
JlaiiTe ompeneneHre MOHATUIO: Tpymnmna | 1. ycTaHOBIEHHAas Ha OOBEKTaxX C pa3iuy-
«roneBas» HazeMHbIX DC — 3TO ammapa- | HbIMA BapHaHTAMHU JBUKCHHUS.
Typa ... 2. cranuoOHapHas, NpeaHa3HA4YeHHAs s
14 paboTHl BHE MTOMEIICHUH.
3.HocuMasl, IpeAHa3HauYeHHAas Ui paOOTHI
BHE ITOMEIEHUI.
4.HOCUMasi, IpeHa3HAYCHHAS JUJIS paOOThI
BHYTPH MOMEIICHHM.
Haiite ompenenenne mnoHsaTHi0. «CuM- | 1. pa3paboTka TUMOBBIX KOHCTPYKIIMHA Ha
MIUUKAIAST — 9TO ... )». OCHOBE OOMIMX JUIsl psAsla MU3IETUN TEXHHU-
YECKUX XapaKTEPUCTUK.
2. YCTaHOBJICHHE W NPHUMEHEHUE TPABHII C
LENbI0 YHOPSIOUYCHUSI JIEATEIbHOCTH B
oTpeIeJICHHOM 001acTH.
15 3. YCTaHOBJIEHHE pAalMOHAJIHHOIO YHUCIIA

KaK JEUCTBYIOIIMX, TaK W pa3pabarpiBae-
MBIX Pa3HOBUJHOCTEH OOBEKTOB OJMHAKO-
BOTO (DYHKITMOHAIBHOTO HA3HAYCHUSI.

4. pacuneHeHHWE U  KOHCTPYKTHBHOE
opopmiieHHe OOIIMX Y3JI0B, IMPHUTOIHBIX
JId UCMOJIb30BAHUA B PA3JIMYHBIX M3OCIIN-




AX.

Jatite onpeneneHue noHsATho. «Bubpo-
YCTOMYUBOCTH — 3TO CHOCOOHOCTH H3JIe-
TS ... 0.

1. HopManbHO (GYHKIIMOHUPOBATH B YCIIO-
BHSIX BHOpaIIUK.

2. HOpPMaJIbHO (HYHKIIMOHUPOBATH TIOCIIE
CHSTUS JIEHCTBOBABIIMX BUOpAIUi.

16 3. BO3BpALIATHCS B COCTOSTHUE YCTOMUYMBO-
IO paBHOBECHS.
4. HopMaJIbHO (DYHKIIMOHUPOBATH B JTHOOBIX
YCJIOBUSIX OKCILTyaTalluu.
[aiite onpeneneHne NOHATHIO. 1. OCHOBaHHBIN HA MAaTEMaTUYECKUX MOJIE-
«Homorpaduueckuit METOA KOMIIOHOBKH | JISIX, HCIIOJIb3YEMBbIX JJIi KOMITOHOBKH.
—3TO METOJ, ...». 2. B OCHOBE KOTOPOI'O JIEXHT UCIOJIb30BA-
17 HUE CHEIHAJbHBIX TaOJIML, 3aMEHSIOIINX
pacyeTsl.
3. SABJISIOLIUICS OCHOBHBIM METOJIOM.
4. NCHOB3YIOLIMI MO/IETH KOMIIOHEHTOB B
BUJIE IIOCKUX (puryp npocrermmux Gopm.
«DNEeKTPOMarHuTHas COBMECTUMOCTb — | 1. C TpeOyeMbIM KauecTBOM.
3T0 crmocoOHOCTh DC OIHOBPEMEHHO | 2. MpH BO3JCHCTBUU HEMPEeIHAMEPEHHBIX
(YHKLMOHUPOBATH B peaJIbHBIX YCIOBHSIX | PaJIUOIIOMEX, HE CO3/aBaTh HEJIOMYCTUMbIX
18 SKCIUTyaTaIuy ...» paguoniomex apyrum IC.
3. npu BO3JEHCTBUU NpeIHAMEPEHHBIX pa-
JMOTIOMEX, HE CO3/1aBaTh HEIOMYCTHUMBIX
paauonomex apyrum IC.
4. mm. 142,
«[Ipeumymecta LIEHTPAJIN30BaHHOM | 1. BCe YacTH CHUCTEMBI PACIONIAraloTCs B
KOMIIOHOBKHM TI0 CpPaBHEHHIO C MHOTO- | OTHOM pPajJHo0 OTCEKE.
19 OJI0OYHOMU — ... ». 2. TpebyeTcs TIIaTeNbHas SKpaHUPOBKA.
3. pEMOHT M IEMOHTax 0oJiee yI00HBI.
4.1+2.
«3HaYUMOCTh KO3 PHUIIMEHTOB perpec- 1. CrprozeHra.
20 CHHM IPU TUTAHUPOBAHUU HKCIIEPUMEHTA 2. [TupcoHna.
MOYKHO OLIEHUTP IO KPUTEPHIO ...». 3. @umepa.

4. Konmoroposa.

HIKAaJ OII¢CHUBAaHUA

6.3. Onucanue noka3areJsieil 1 KpUTepUeB KOHTPOJISI yCIIEBAEMOCTH, ONIMCAHUE

6.3.1. Kputepuu o11eHOK MPOME:KYTOYHOI aTTecTanuu (3a4er)

Onucanmne

BBITIOJTHHUJI TBOPUYECKYIO paboTy.

[Tocemenne 6onee 50 % mpakTHUECKUX 3aHATHN; CTYIAEHT TBEPIO 3HAET MaTepH-
aJI, TPaMOTHO M TIO CYIIECTBY M3JIaraeT ero, He JIOMycKasi CYIIeCTBEHHBIX HETOYHO-
CTell B OTBETE Ha BOIPOC; BCE MPEIyCMOTPEHHBIE TPOrpaMMoii 00yUeHHs 3aJaHHs
BBITOJIHEHBI, KAYECTBO UX BBIMOJIHEHHUS JOCTATOYHO BBICOKOE; B TEUEHUE CEMECTpPa

He 3auTeno

[Mocemenne meHee 50 % npakTHYECKUX 3aHATHUI; CTYJCHT HE 3HAET 3HAYUTEILHON
YacTH Marepuaia, JIOMyCKaeT CYLIECTBEHHbIE OIIMOKHM B OTBETaX Ha BOMPOCHI;
OOJBIIMHCTBO MPEeLyCMOTPEHHBIX MPOTPaMMOl 00yUYeHHS 3a/ITaHUIl HE BBITIOITHEHO,
Ka4yeCTBO UX BBIIIOJHEHHUS OLIEHEHO YHUCIIOM 0ajuloB, OJIM3KUM K MUHUMAJIbHOMY.

Ilpumepnasa wkana oyeHusaHUA 3HAHUIL 8 Mecmosoil hopme:

KosimyecTBO NpaBHJIbHBIX 0TBETOB, %0 Onenka
0-49 He 3auteno
50-65 3auTeHo




66-85 3auTeHo
86-100 3auTeHo

7. VYEBHO-METOJINYECKOE M HHOOPMALIMOHHOE OBECITEYEHUE
TACIATLITAHBI

7.1. PekomenayeMas aureparypa

7.1.1. OcHoBHasi IMTEpaTYypa

1. OcHoBbl paboTel B Altium Designer. www.wiki.altium.com/

2. [IpoexTupoBanue neyatHbix mwiat B Altium Designer/ A.B. Jlonatkun; M.: JIMK Ilpecc, 2017. —
554 c.: nn.

https://fictionbook.ru/author/a_v_lopatkin/proektirovanie_pechatnyih_plat_v_altium_designer/

7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa

1. bakanoB, I'. ®@. OcCHOBbl KOHCTPYMpPOBAHHUS U TEXHOJIOTUU PATUOIIEKTPOHHBIX CPENCTB
[Tekcr]: yueb6. mocodbue nmns By30B / I'. @. bakanos, C. C. Cokozos, B. FO. Cyxononbckuii ; mox pex. U.
I'. Muponenko. - M. : Akagemus, 2007. - 364, [1] c. : puc., rpad. - (Bricmee npodeccrnonanbHOe 00pa-
3oBanue. Pagnorexnuka). - bubmuorp.: c. 361-362 (30 nHa3B.). - ISBN 978-5-7695-2885-9 (B nep.) . Pe-
KUM JIOCTYyTIA!

http://irbis.spmi.ru/jirbis2/index.php?option=com irbis&view=irbis&ltemid=115&task=set static
reg&bns string=NWPIB,ELC,ZAPIS&req irb=<.>1=32%2E844%D1%8F73%2F%D0%91%20191%?2
D183038<.>

7.1.3. YueOHO-MeTOIMYECKOE OOecTIeueHHe

1. ITIpoextupoBanue nevyarHeix mwiat B Altium Designer/ A.B. Jlonatkun; M.: JIMK Ilpecc, 2017. —
554 c.: ni.

https://fictionbook.ru/author/a_v_lopatkin/proektirovanie_pechatnyih_plat_v_altium_designer/

7.2. Ba3bl JaHHBIX, YJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI, HH(POPMAIHOHHO-CIPABOYHbIE U
MOUCKOBbIE CHCTEMbI

1. Dnexrponnas oubnmoreka Poccuiickoit ['ocynapcrsennoi bubnuorexu (PI'b): http://www.rsl.ru/

2. Muposas nudposas oudmuoreka: http://wdl.org/ru

3. EBponeiickas nudpoas oudbnuorexa Europeana: http://www.europeana.eu/portal

4. Coboanas suipktoneans Bukuneauns: https://ru.wikipedia.org

5. DnexkTponHas Oubnmnoreka yueOHuKoB: http://studentam.net

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

8.1. MaTepuajbHO-TEXHUYECKOE OCHAIIlEHHE Ay TUTOPHIA:

AyAUTOPHH ISl IPOBEACHHUS NMPAKTHYECKUX 3aHATHI.

16 nocadounvix mecm

OcHaieHHOCTh: CTOJI KOMITBIOTEPHBIH sl CTYIeHTOB (TUM 4) - 3 MIT., CTOJI KOMITBIOTEPHBIN IS
CTYIIEHTOB (THI 6) - 2 IIT., CTOJ KOMIBIOTEPHBIN IS CTYIEHTOB (T 7) - 1 mT., Kpecio npernoaaBaTes
(ceTka, mBeT uYepHBIM) - 17 mT., AOCKa HamoJbHas MOOWJIbHas Oeiasi MarHUTHO-MapKepHas
«Magnetoplany» 1800MM*1200mMMm - 1 mit., MmoroO70K Lenovo M93Z Intel Q87 - 17 mwit., (BO3MOXXHOCTB
noctyma k ceth «MHTepHeT»), akaT - 5 miT.

[lepeuenp nuIIeH3UOHHOTO TporpammHoro obecrieuenust: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus; CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe mporpammHoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaro pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacmpocTpaHse-
moe I10), SeaMonkey (cBobomHo pacmpoctpansiemoe I10), Chromium (cBoGomHO pacmpocTpaHsieMoe
I10), Java Runtime Environment (cBo6oauo pacnpoctpansemoe I10), dOPDF (cBoGomHO pacmpocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oaHo pacnpoctpansiemoe [10), Inkscape (cBo6oaHO
pacmpoctpansiemoe I10), XnView (cBoboano pacmnpoctpansemoe I10), K-Lite Codec Pack (cBobGomano


http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=115&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=32%2E844%D1%8F73%2F%D0%91%20191%2D183038%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=115&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=32%2E844%D1%8F73%2F%D0%91%20191%2D183038%3c
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pacmpoctpansiemoe I10), FAR Manager (cBo6oarno pacmpoctpansemoe I10), Cisco Packet Tracer 7.1
(cBoGomHO pactpoctpansiemoe [10), Quantum GIS (cBob6oaHO pacnpoctpansemoe 110), Python (cBo6o-
Ho pacrnpoctpansemoe [10), R (cBobonHo pacnpoctpansemoe [10), Rstudio (cBob6ogHO pacmpocTpansie-
moe [10), SMath Studio (cBo6omno pacmpocrpansiemoe [10), GNU Octave (cB0OOIHO pacrpocTpaHse-
Mmoe I10), Scilab (cBo6oaHO pactpoctpansiemoe 110).

8.2. IlomereHHs A1 CAMOCTOSITEILHOM PadoThI:

1. OcHaleHHOCTh TMOMEIIEHUS JJII CaMOCTOATENbHON paboThl: 13 mocamouynbsix mect. Ctym —
25 mT., CTON — 2 WIT., CTOJ KOMOBIOTEpHBIA — 13 mT., mkad — 2 mr., JOCKa ayAUTOpHAsT MapKepHas —
1 mt., APM yuebnoe 1K (MmonuTOp + cuctemuslii 610k) — 14 mr. doctyn k cetu «MHTepHET», B dJICK-
TPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCHUTETA.

[TepedeHp AUIEH3MOHHOTO MporpaMMHoOro obecnedeHus: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbtotepHoro obopynosanus» ['K Ne 959-09/10 ot 22.09.10
«Ha moctaBKky KOMITbIOTEpHOW TeXHHKW» (oOcmykuBanue 10 2025 roga) 'K Ne 447-06/11 ot 06.06.11
«Ha mocraBky obopynoBanus» (oocmyxkuBanue 10 2025 roga) 'K Ne 984-12/11 ot 14.12.11 «Ha mo-
cTaBKy obopynoBanus" (obcmyxkuBanue 1o 2025 roga) Jorosop Ne 1105-12/11 ot 28.12.2011 «Ha mo-
CTaBKY KOMIBIOTEPHOTO 000pynoBanus» (oOcmyxuBanue mao 2025 roma), Jlorosop Ne 1106-12/11 or
28.12.2011 «Ha moctaBKy KOMITbIOTEpHOTO 000pyAoBanus» (oocmyxubanue 10 2025 roga) 'K Ne 671-
08/12 or 20.08.2012 «Ha mocraBky npoaykiumu» (oocayxuanue 10 2025 romga), Microsoft Open Li-
cense 60799400 ot 20.08.2012, Microsoft Open License 48358058 or 11.04.2011, Microsoft Open Li-
cense 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011 (oGcmykuBaHue 10
2025 rona).

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012 (o6ciyxwuBa-
uue 10 2025 roaa), Microsoft Open License 60853086 ot 31.08.2012 (o6¢cnyxuBanue 10 2025 roma)

Kaspersky antivirus 6.0.4.142.

2. OcHallleHHOCTh TTOMEIIEHUS ISl CaMOCTOSATENbHON paboThl: 17 mocamounsix mMect. Jlocka amns
nucbMa Mapkepom — 1 mT., paboune mecta cTyaeHToB, obopynoBanublie [1K ¢ noctynom B cets YHuUBep-
cutera — 17 mT., MynbTUMEANIHBIN ipoekTop — 1 mT., APM npenogaBatens s paboThl ¢ MyIbTUMEINA
— 1 . (cucremHBIH OIOK, MOHUTOPHI — 2 mT.), cTol — 18 mrT., cryn — 18 m. loctyn k cetn «MHTEp-
HET», B AJIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHp JMIIEH3MOHHOTO MpOrpaMMHOro obecreueHus: OnepanmonHas cucrema Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha mocTaBKy KOMIIBIOTEPHOTO 000PYIOBAHHUS.

Onepanuonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011 (o6cnyxuBanue no 2025 roaa).

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007 (o6cnyxwuBa-
uue 10 2025 roxa).

3. OcHalIeHHOCTh TMOMENICHHS JJISi CaMOCTOATENbHON paboThl: 16 mocamouHsix MecT. CTON KOM-
MBIOTEPHBIN JIJISI CTYACHTOB (THIT 4) - 3 IIT., CTOJI KOMITBIOTEPHBIN IS CTYJACHTOB (THI 6) — 2 MIT., CTOJ
KOMITBIOTEPHBIN JIJIs1 CTyAeHTOB (Tum 7) — 1 mT., Kpeciio mpenoaasarens (ceTka, UBeT YyepHbii) — 17 mr.,
JI0CKa HarojibHas MoOwWiIbHas Oenas MarHMUTHO-MapkepHas «Magnetoplany 1800Mmx1200mMm - 1 mT.,
MoHoOsIok Lenovo M93Z Intel Q87 — 17 wit., mmakar — 5 wt. Jloctyn k ceti «IHTEpHET», B AJIEKTPOH-
HYI0 HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpey Y HUBEPCUTETA.

[lepeuens nuIIEH3MOHHOTO IporpammHoro obecmneuenusi: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011 (o6cnyxuBanue n0 2025 roaa).

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010 (06-
ciyskuBanue 1o 2025 roja).

CorelDRAW Graphics Suite X5 lorosop Ne559-06/10 ot 15.06.2010 «Ha nocraBky nporpamm-
HOTO oOecrieueHus» (o0cmyxuBanue 10 2025 rona).

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1.

Cisco Packet Tracer 7.1 (cBobogHO pacmpoctpansemoe I10), Quantum GIS (cBobomno pacmpo-
ctpansiemoe [10), Python (cBoGoano pacmpoctpansemoe I10), R (cBobogHo pacmpoctpansemoe [10),
Rstudio (cBoboano pacmpoctpansemoe I[10), SMath Studio (cBoGomuo pacmpoctpansiemoe 110), GNU
Octave (cBoOoaHo pacmpoctpansemoe [10), Scilab (cBo6oaHO0 pactpoctpansemoe [10).



4. Cankr-IletepOypr, Masebrit mpocriekt B.O., 1.83, yaeOnbIi 1ieHTp N3, unTaabHbIE 3aJIbI.

Aynutopuu 327-329

OcCHaIEeHHOCTh: KOMIIbIOTEpHOE Kpecsio 7875 A2S — 35 mir., CToa KoMnbloTepHBI — 11 1mT., Mo-
HOOsok Lenovo 20 HD - 16 mr., nocka HacteHHas Oenas - 1 ., moruTop XKK Philips - 1 ., MmonuTop
HP L1530 15tft - 1 ., ckanep Epson Perf.3490 Photo - 2 mrr., cucremusiii 6ok HP6000 — 2 wmit; cren-
JaX OTKPBITHIHA - 18 mit., Mmukpodon J[-880 ¢ 071c.u. - 2 wT., KHIWKHBINA mKad - 15 mr., mapra - 36 mrT.,
ctya - 40 mir.

[lepedenp TUIIEH3UOHHOTO IPOTPAMMHOTO 00ECTICUCHHS:

ABTOMatu3upoBaHHas HHMopMarmoHHO-O0nbroTeuHas cuctema (ANBC)

MARK-SQL, Upbuc, noctyn B UaTepHeT

Microsoft Windows 7 Professional (Jlunensunonnoe cornamenue Microsoft Open License
48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunien3snonHoe cornamenue Microsoft Open License
46431107 ot 22.01.2010)

AutuBupycHoe mporpammHoe obecneuenne Kaspersky  Endpoint  Security  (orosop
Ne J1810(223)-12/17 ot 11.12.17)

5. Cankrt-IlerepOypr, 21-a muaus B.O., 1.2-4/45, yueOnsbrii nentp Nel, yuTanbHbIH 3a1.

Aynuropus 1165

OcHaiennocts: anmapat Xerox W.Centre 5230- 1 mir., ckanep K.Filem - 1 mr., konupoBaibHbIi
anmapar - 1 mr., kpecio — 521AF-1 wr., morurop KK HP22 - 1 mr., monutop KK S.17 - 11 ., npun-
tep HP L/Jet - 1 wr., cucremusiit 6110k HP6000 Pro - 1 mr., cucremusiit 610k Ramec S. E4300 — 10 .,
ckanep Epson V350 - 5 mrr., ckanep Epson 3490 - 5 mr., cton 160x80%72 - 1 mt., cryn 525 BFH030 - 12
mT., mKad KatanoxHsii - 20 mwr., ctyn «Kogobay -22 wrt., cron 80x55%72 - 10 mt.

6. Canxr-IlerepOypr, 21-s muuus B.O., n1.2-4/45, yueOubiii ieHTp Nel, unTanbHbIiH 3aI.

Aynuropus 1171

OcHamieHHoCTh: KHMKHBIA 1mKad 1000%3300%x400-17 wmt., ctom, 400x180 Turtanuk «Picoy» -
1 wT., CTON MUCHMEHHBINH ¢ TymO0i — 37 mT., kpecio «Cannesy uepHoe - 42 wT., Kpeciao (KpeMoBoe) —
37 mr., Tenesuzop 3DTV Samsung UE85SOAT - 1 mt., Monutop Benq 24 - 18 mr., mudposoit K-
tpancuBep TAIDEN - 1 mr., myneTt 11t npe3entanuii R700-1 wt., MmonoGnok Lenovo 20 HD - 19 mt.,
ckanep Xerox 7600 - 4.

[TepedeHb IMIIEH3UOHHOTO IPOTPAMMHOTO 00ECTIEUCHHUS:

ABTOMaTH3UpOBaHHAsA NH(pOpMaLMOHHO-01OIoTeuHas cucrema (AUBC)

MARK-SQL, Upbuc, noctyn B UuTepHeT

Microsoft Windows 7 Professional (Jlunensuonnoe cormamenue Microsoft Open License
48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIuen3zuonnoe cornamenue Microsoft Open License
46431107 ot 22.01.2010)

AuTHBHpYCHOE TmporpammHoe obecreuenne Kaspersky Endpoint Security (orosop Ne
J810(223)-12/17 ot 11.12.17)

8.3. IlomemeHus A1 XpaHeHUsI U MPOPUIAKTHYECKOTO 00CTYKUBAHUS 000PY/10BAHMSA:

1. LlenTp HOBBIX HHPOPMAITMOHHBIX TEXHOJIOTHI U CPEICTB O0yUEHUS:

OcHaIeHHOCTh: TIEPCOHATBHBIN KOMITbIOTEp — 2 MIT. (IOCTym K ceTu «MHTepHeT»), MOHUTOp —
4 mT., cCeTeBOW HAKOMUTENb — | MIT., ICTOYHUK OecriepeOOWHOTO MUTaHUs — 2 MIT., TEIEBU30P IIa3MeH-
uelii Panasonic — 1 m., Touka Wi-Fi — 1 mir., masimsHast craHiust — 2 IT., Ipeiab — 5 MIT., mepdoparop — 3
IT., HAOOpP MHCTPYMEHTa — 4 IT., TeCTep KOMIBIOTEPHON ceTH — 3 IMmIT., OAJIJIOH CO CKaThiM razom — 1
IIT., TTaCTa TeIIONMPOBOHAS — | IIT., mbliecoc — 1 mIT., paAuoCcTaHus — 2 MmT., CTOJ — 4 mT., TyM0a Ha
KoJecukax — | mIT., mojcTaBka Ha Koliecukax — 1 mrT., mkad — 5 mrT., Kpecno — 2 mT., nectHuna Alve —
1 .

[TepeueHs JHIIEH3MOHHOTO MporpaMmmHoro odecneueHus: Microsoft Windows 7 Professional (JIu-
nieHsnonnoe cornamrenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (Jlunensuonnoe cornamenue Microsoft Open License
60799400 ot 20.08.2012).



AHTHBUpYCHOe mporpammHoe obOecneuenne Kaspersky Endpoint Security (Jlorosop
Ne J1810(223)-12/17 ot 11.12.17).

2. llenTp HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUS:

OcCHaIIeHHOCTh: CTON — 5 MIT., CTYJ — 2 WIT., KPecao — 2 mT., mKag — 2 mT., NIEPCOHATBHBIN KOM-
nproTep — 2 mT. (moctyn K cetn «MHTEpHET»), MOHUTOP — 2 T., MDY — 1 mT., TeCTep KOMIBIOTEPHOM
ceTd — 1 mrT., 6aJUIOH CO CXKAaThIM razom — 1 wrT., mypynosept — 1 mr.

[Tepedens aHMIIEH3MOHHOTO IporpaMmHoro odecneuenus: Microsoft Windows 7 Professional (JIu-
nieH3uonHoe cornamrenue Microsoft Open License 60799400 ot 20.08.2012).

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornmamenne Microsoft Open License
46431107 ot 22.01.2010).

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (Jlorosop
Ne J1810(223)-12/17 ot 11.12.17).

3. LlenTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUN U CPEICTB O0yUEHUS:

OcHalleHHOCTb: CTOJ — 2 WIT., CTyJbd — 4 1WT., Kpecao — 1 mr., mkad — 2 mrT., NepcoHaIbHbBIN
koMmmbroTep — 1 mT. (moctyn k cetu «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mr., konoHKH
Logitech — 1 mrt., Tectep KOoMmbIOTEpHO#H ceTh — 1 WT., Apenb — 1 wT., TenedoH — 1 mrT., Habop PyUHBIX
WHCTPYMEHTOB — | 1IT.

[TepeueHb JMIICH3UOHHOTO ITporpaMmHoro obecreueHus: Microsoft Windows 7 Professional (JIu-
nensuonnoe cornamenue Microsoft Open License 48358058 ot 11.04.2011).

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenue Microsoft Open License
46431107 ot 22.01.2010).

AHTUBHpYCcHOEe TporpamMmHOoe obecreuenne Kaspersky Endpoint  Security (dorosop
Ne J1810(223)-12/17 ot 11.12.17).

8.4. JIunleH3MOHHOE MPOrpaMMHoe ofecrevyeHmne:

1. Microsoft Windows 8 Professional (morosop 6eccpounsriit 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMITBIOTEPHOU TEXHUKN))

2. Microsoft Office 2007 Standard (moroBop 6eccpounsiit Microsoft Open License 42620959 ot
20.08.2007)

3. Microsoft Office 2010 Professional Plus (morosop 6eccpounsiit Microsoft ~ Open  License
60799400 ot 20.08.2012, noroBop 6eccpounsiii Microsoft Open License 47665577 ot 10.11.2010, moro-
Bop OGeccpounsblii Microsoft Open License 49379550 ot 29.11.2011).
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