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Pa6ouasi nporpamma aucuunauibl «CAIIP ycmpoticme npomvluieHHOU 91eKMPOHUKU 8 cpede
Altium Designer» pa3paboTana:

— 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 IUIaHAa MAarucTpaTypsl MO HampasieHHIo noarotoBku 11.04.04

DJEeKTPOHUKA U HAHOZJIEKTPOHUKA HarpaBieHHOCTH (poduiis) «[IpomblIieHHAs SIEKTPOHUKAY.

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

Lenps guctummuasl «CATIP ycTpoiCTB MPOMBIIIUIEHHON 3JIEKTPOHUKH B cpene Altium Designer»:

— TOJrOTOBKA MarucCTpoB, OOJIAAOIIUX IHPOKHUM KPYro30pOM B 00JIaCTH aBTOMaTH3UPOBAHHOTO
NPOEKTUPOBaHUSA DY M YMEIOMUX MPOPECCHOHATBLHO CO37aBaTh CXEMbI AJIEKTPUUYECKUE MPUHIMITAAIb-
HBIC M TICUATHBIC TUIATHI TIPU KOHCTPYUPOBAHUH U pa3pabOTKe aBTOMATUYCCKHX M aBTOMATH3HPOBAHHBIX
CHCTEM YIPABICHHS MPOMBIIUICHHBIMU O0BEKTaMH, UCIOJIb3ysS COBPEMEHHBIE CPEICTBA MPOECKTUPOBA-
HUSL.

OcHOBHBIE 3371a4¥ JUCUIUTUTAHBL:

- VW3YYCHHC JWCUMIUIMHBI HAMPABICHO HA OCBOCHUE IPHHIMIIOB IOCTPOCHHS M HCIIOIB30BAHUS
NporpaMMbl MH(POPMALMOHHBIX TEXHOJIOTU HPOSKTUPOBAHUS AJIEKTPOHHBIX CHCTEM, a TAKKE MOIydeHHE
MPAKTUYECKUX HABBIKOB pabOTHI B cpejie mpoekTrpoBanus Altium Designer.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuummna «CAIIP ycTpoHCTB NPOMBINUIEHHOW JJIEKTPOHUKH B cpexe Altium Designer»
OTHOCUTCSI K 4acTu (akynpTaTuBHBIX guctuiiiuH brioka «®T/]» ocHOBHOI mpodeccnoHanbHOM
o0pa3oBaTeNpHON  MpOrpaMMbl MO  HampaBieHuio noarotoBku  «11.04.04 DiekTpoHWka
HAHOZJICKTPOHUKA» U U3y4aeTcs B 3 CeMecTpe.

[TpeniecTByOMMMU KypcaMy, Ha KOTOPBIX HEMOCpeICTBEHHO Oazupyercs nucuuiuinHa « CAIIP
YCTPOMCTB MPOMBINIJICHHON 3JEKTPOHUKH B cpene Altium Designer» sBusitotcst «CAIIPy, «CAIIP snek-
TPOHHBIX YCTPOUCTBY.

Huctunnuna «CAIIP ycTpoiicTB mpOMBINIIIEHHON 3JEKTPOHUKH B cpeae Altium Designer» sBiis-
€TCsl 3aBepIIAOLIeH LMK JUCIUILIMH 110 HAIIPABJIEHUIO MTOJITOTOBKH.

3. IJIAHUPYEMBIE PE3YJIBTATHBI OBYUYEHMUSI 11O JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMHU PE3YJBTATAMM OCBOEHUSI OBPA3OBATEJIbHON
NPOI'PAMMBI

[pouecc m3yuennss aucuuminHbl «CAIIP ycTpoifcTB NpOMBIIUICHHOW SJIEKTPOHUKU B Cpene
Altium Designery HampaBjeH Ha GOPMUPOBAHUE CICTYIOIINX KOMIICTCHIIUI:

@dopmMupyeMble KOMIIETCHIMU

Koa u HauMeHOBaHMe HHIUKATOpAa

Conepxanue KommeTen- Koz JAOCTHIKEHHS] KOMIIEeTEHIINI

10701 KOMIICTCHIIUHU

ITIKC-3.1 3Hnaer cmnocoObl OpraHM3allid U TPOBEICHHS
CriocobeH K opraHu3aiyu

N MPOBCACHUTIO OKCIICPU-
MCHTAJIbHBIX UCCIICI0BA-

OKCIICPUMCHTAJIbHBIX HCCIIEOBaHUM

ITIKC-3.2 YMeeT caMOCTOATENBHO TMPOBOAHTH IKCIEpPH-

o TIKC-3
HHUI{ C IPUMEHEHUEM CO- MEHTAJIbHBIE UCCIIETOBAHUS
BPEMCHHBIX CPCICTB M MC- IIKC-3.3 Bianeer HaBbIKAMH IIPOBEAEHHS UCCIIEI0BAHUS
TOJIOB
C IPUMEHEHHEM COBPEMEHHBIX CPEJICTB H METOJIOB
T'oToB ompenenars menu o
pel HCITH, IIKC-5.1 3HaeT cxeMbl U yCTPONCTBA 3JEKTPOHUKU pa3-
OCYIIECTBIIATH IIOCTAHOB-
Ky 3a71a4 IPOEKTHPOBAHHUS JIMYHOTO (PYHKIHMOHAILHOTO HA3HAYEHUS
>JIEKTPOHHBIX IIPUOOPOB, ITKC-5.2 YMeeT MOATOTaBIMBATh TEXHUYECKHE 3aJaHUS
CXCM 1 yCTPOUCTE pas- TIKC-5 Ha BBITOJIHEHUE MTPOEKTHBIX paboT

JUYHOTO (PYHKIIMOHAIBHO-
rO Ha3HAYEHHS, TIOATOTAaB-
JMBaTh TEXHUYECKHUE 3a- JIOBOM 3JIEKTPOHUKHU
TaHUS Ha BBIIOJHEHHUE
POEKTHBIX padoT

IIKC-5.3 Bnaaeetr HaBbIKaMH pa3pabOTKH YCTPOWCTB CH-




4. CTPYKTYPA U COAEP KAHUE NIUCIHUIIJINHBI
4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI
OO6mmast Tpy10EMKOCTh Y4€OHOM TUCHIUILIMHEI cOcTaBiisieT 1 3a4€THyI0 euHuILy, 36 aK. 4acoB.

AK. 4achbl o

Bua y4eOHoii padoThI Bcero ak. yacos ceMecTpam
3
AyauTopHasi pabora, B TOM YucCJIe:
Jlexuuu (JI) - -
[Tpaktrueckue 3ansarus (113) 18 18
Jlaboparopusie pabotsl (JIP) - -
CamocrositeabHas padora cryaentos (CPC), B Tom 18 18
yucie:
IToaroToBKa K NPakTHYECKUM 3aHATHAM 14 14
IMoaroToBka K 3a4ery 4 4
IIpomexyTounas arrecranms — 3a4eT (3) 3 3
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI
aK. yac. 36 36
3a4. el. 1 1

4.2. ConepxaHue TUCUUILTUHBI

Y4eOHBIM IIJIAHOM TMPETYCMOTPEHBI: TPAKTUYECKHUE 3aHATHUS.
4.2.1. Pa3aejbl IMCHUILIMHBI H BUALI 3AHATHIA

Buanl 3ansaTuii
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Paznen 1 «Altium Designer. O6miue cBeaeHus 0 8 i 4 4
porpamme»
Paznen 2 «lIpoekTupoBaHue NEYaTHBIX IJIAT B 28 i 14 14
nporpamme Altium Designer»
Hroro: 36 - 18 18
4.2.2.Coaep:xanue pa3iejoB IHCHUILUINHBI
JIeKIIMOHHBIX 3aHATUN — 110 Y4eOHOMY IUIaHY He MPeAyCMOTPEHO.
4.2.3. [IpakTn4yeckue 3aHATHS
° . T MKOCThH
N Pazpnennt TemaTnka NPAKTHYECKUX 3aHATHI PYA0EMKOC
n/n B aK. yacax
1. Paznmen 1 |OGmmme ceenenus 06 Altium Designer. 4
2. Paznen 2 |Co3nanue ycnoBHBIX TpaduuecKkux 0003HAUCHH 2JIEMEHTOB B 2
CATIIP Altium Designer. Paspa6otka B CATIP Altium Designer
MOCaJ0YHBIX MECT Ha MEeYaTHOM miiare.
3. Paznen 2 |YmakoBka BBIBOJIOB KOHCTPYKTHUBHBIX 37ieMeHTOB B CAIIP 2




Altium Designer.

4, Paznen 2 |Coznmanue cxem 2JIEKTPHUSCKHUX 2
NPUHIUNHAIBHBIX penakTopoM Schematic CAITP Altium
Designer.

o. Paznen 2 |Pa3menieHre KOHCTPYKTUBHBIX 3JIEMEHTOB 2
Ha rneyatHou miarepeaakropom PCB.

6. Paznen 2 |TpaccupoBka neuatasix miat B CAIIP 2
Altium Designer B aBTOMaTHYECKOM PEKHME.

7. Pazgen 2 |PaGora co cranmaptabiMu oubmmotexkamu B CAIIP Altium 2
Designer.

8. Pazgen 2 |BwiBox Ha meyaTh pe3ynbTatoB npoektupoBanue B CAIIP Altium 2
Designer. Dkcmopt pe3ynbratoB nmpoektupoBanust CAITP Altium
Designer B dopmat AutoCAD.

HTtoro: 18

4.2.4. JlabopaTopHble padoThI
JlaGopatopHbie pabOThI HE MPETYCMOTPEHBI.

4.2.5. KypcoBbie padoThI (IPOEKTHI)
KypcoBbie paboThl (IPOEKThI) HE MPETYCMOTPEHBI

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HU

B xozne o0yueHus mpuMeHsoTCs:
IIpakTuyeckue 3ansaTus. Lleny npakTHYECKUX 3aHATHNA:
-COBEPLICHCTBOBATh YMEHHUS U HABBIKHU PEILICHUS IPAKTUYECKUX 3a/1au.

['maBHBIM conep>kaHHEM 3TOTO BUJA YUEOHBIX 3aHITHH sABJsieTcsl padoTa Kakaoro oOydaromerocs mno

OBJIAICHUIO TIPAKTHICCKUMHU YMCHUSIMU U HABbIKAMU HpO(l)eCCHOHaHLHOﬁ ACATCIIbHOCTH.

Koncynbranum (Texyiias KOHCY/IbTallMsl, HAKaHYHE 3a4eTa) SIBJseTCs OJHOW M3 (hopM PYyKOBOJCTBA
y4eOHOM paloTOil OOydarommxcst M OKa3aHUs MM IOMOILIM B CaMOCTOSTEIbHOM M3YYEHHHM MarepHhaia
JUCUUIINHBL, B JIMKBUIALUKM UMEIOIINXCS TPOOETOB B 3HAHUSX, 3a/10JKEHHOCTEN 0 TEKYLLUM 3aHSTUSM, B

MOJITOTOBKE MUCbMEHHBIX paboT (MIPOEKTOB).

Tekymme KOHCYNIbTallMM MPOBOSITCS TIperojaBaTesieM, BEAYLIUM 3aHATHS B Y4eOHOH Tpymrne,

HAaYYHBIM PYKOBOIHUTCIIEM U HOCAT KaK HH,[[HBHI[yaJ'ILHLIfI, TaK U T pYHHOBOﬁ XapakTep.

CamocrosiTtesibHasi pa0ora o0y4yarolIMXCsl HalpaBlieHa Ha YIriyOJIeHHE U 3aKpeluleHHe 3HaHUM,
NOJYYEHHBIX Ha JIEKUUSAX M JIPYIHX 3aHATUAX, BBIPAOOTKY HAaBBIKOB CAMOCTOSITEIBHOTO AaKTHBHOIO
HpI/IO6peTeHI/I${ HOBBIX, IOIIOJIHUTCIBHBIX 3HaHPII>i, IMOATOTOBKY K MPEACTOAIIUM yqe6HBIM 3aHATUAM U

IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA JUIA TEKYHIET'O KOHTPOJIA YCIIEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALUU 110 UTOI'AM OCBOEHUSA JTNCHUIIJINHBI

6.1. Ouenounvie cpeocmea 0nsa camocmoamenvHoil padomsl u MeKyuiezo KOHmMpos

ycneeaemocmu

Temaruka AJst CAaMOCTOSITENBHOMN MOATOTOBKH
Pa3znen 1. Altium Designer: O0miue cBeJieHUs O porpamMme

1. Kakue Bo3MOxkHOCTH mpefocTaBisieT nporpamma Altium Designer?

2. Kakwue cpeicTBa MO3BONISIOT PeaIn30BaTh MOCTABICHHBIE IIETH PadOThI?

3. Yem obecriedeHo pyHKIIMOHUPOBAHHE IPOTPaMMBbI?

4, Kaxkune BUIIbI TEXHHUECKMX YCTPONCTB MO3BOJIAIOT GYHKIIMOHUPOBATH ITporpamMme B pabo-

4eM pexxume?

5. Kakas npegycmoTpeHna cucrema 6€30MacHOCTH U 3aIUThI JaHHBIX ?
Pazpnean 2. [IpoekTupoBaHue nevyaTHbIX 1mjat B nporpamme Altium Designer
1. Kakne ocHOBHBIE ATaIlbl TPOCKTUPOBAHUS MT€YATHOM TIATHI?




2. Kakune MaccuBbl JaHHBIX HEOOXOAMMO C(HOPMUPOBATH I Pa3pabOTKH AIEKTPHIECCKOM
CXEMBbI yCTpoicTBa?

3. Kakum 006pa3om ocyuiecTBiIsieTcs BBO UCXOAHBIX JaHHBIX IPU (POPMUPOBAHUU CXEMBI
AIEKTPUUECKOM?

4. Kakum o6pa3om ocyuiecTBiIseTcs IpoBEpKa CXeMbl Ha pab0TOCIIOCOOHOCTh?

S. Uro Takoe cTpyKTypa Ie4aTHOM IUI1aThl?

6. Yro BKIItOYAET B ce0sl MOHATHE «aBTOTPACCUPOBKa»?

6.2. Oyenounvie cpedcmea 015 RPOBEOCHUsI NPOMENHCYMOUHOU ammecmayuu (3auema)
6.2.1. Ilpumepnstii nepeuensv 60npocos/3a0anuil K zauemy (no OUCUUnIUHE):
1. OcHOBHBIE 3Tanbl Pa3pabOTKH MPOCTEHIIEH MPUHIUIHATEHON SJIEKTPUIECKON CXEMBI.
. OCHOBHBIE IPUHIIUIIBI pa3MELICHHS] KOHCTPYKTUBHBIX 3JIEMEHTOB
. Co3lanue mpoeKTa Ha IpUMepe IUIaThl MyJILTUBUOpATOPA.
. Co3ztaHue NpoeKTa MIaThl IPOCTEHIIEH ANEKTPUUECKON CXEMBI.
. OCHOBHBIE IPUHLIUIIBI TPACCUPOBKHU NI€YATHOM MJIaThl
. OcHoBHBIE TpeOOBaHMUSI JJIsl BHITIOJIHEHUS YEPTEKEH.

7. llepeyuciuTh OCHOBHBIE 3Tallbl CO3JAHUS CXEMbI JJIEKTPUYECKON NPUHLMIIMAIBHOW B
nporpamMme Altium Designer.

8. Kakue naHHble HEOOXOAMMO UCHOJb30BaTh IPU CO3/JaHUU CXEMbI 3JIEKTPUUECKOMN
MPUHIUTTAATIBHOMU?

9. Kakue orpaHndeHus BOSHUKAIOT IPpU (POPMUPOBAHUN CXEMBI AJIEKTPHUECKON MPUHINITHAIEHON B
cpene Altium Designer?

10. Kakue BO3MOKHOCTH MPENOCTABISIET AEMO BepcHs mporpammsl Altium Designer?

11. Y3 kakux 3TarnoB COCTOUT MPOLIECC MPOSKTUPOBAHUS NIEYATHOM IIaThI?

12. Kakum 006pa3oM OCyIIECTBISIETCS TPOBEPKA TIJIATHI ?

13. Kakue kpuTepun HCHOIB3YIOTCS IPU MPOBEPKE IIIAThl HA pab0TOCIIOCOOHOCTH?

14. Ha ocHOBe KakHMX JaHHBIX JIeIaeTCs 3aKII0UYeHHE 0 Pa00TOCTIOCOOHOCTH MEUaTHOM TUIaThI?

15. Kakum 006pa30oM BBINOJIHSAETCS yIIpaBIeHUE CTPYKTYpOU IEUaTHOM IJ1aThl?

16. Yto nmoHMMaeTcs moJi CTpyKTypOil meyaTHO! 1iaThbl?

17. Kakue MaccuBBl JaHHBIX HEOOXOAUMO c(HOpPMUPOBATH Ul Pa3pabOTKU IEKTPUUECKOH CXEMBbI
ycTpoucTBa?

18. KakuM 00pa3oM OCYIIECTBISIETCS BBOJA MCXOJHBIX JAaHHBIX HpU (HOPMUPOBAHHM CXEMBbI
AIEKTPUIECKOM?

19. Kakum 06pa3omM ocyIecTBIIsieTCs IPOBEpKa CXeMbl Ha pab0TOCIIOCOOHOCTH?

20. Yto Takoe CTpyKTypa MeyaTHO! I1aThl?

21. Yro BKiIIOUAET B ce0s MOHATHE «aBTOTPACCHUPOBKaA»?

22. Kakue NpUHIMIIBI B OCHOBE paOOTHI [0 pa3MENIEHUI0 KOHCTPYKTUBHBIX 3JIEMEHTOB

Ha nedyaTHoi matepenakTopom PCB?

23. Kak peanuzyercst skcroptT pe3yibTatoB npoektupoBanus CAIIP Altium Designer B popmar
AutoCAD ?

24. Kakum oOpa3oM opraHu3zoBaHa pabora co craHmapTHeiMH OuOnmorekamu B CAIIP Altium
Designer?

25. Kakue cpencTBa mo3BOJISIIOT peain30BaTh TOCTABJICHHBIC 11€TTH PaOOThI?

26.Yem obecnieueHO (HyHKIIMOHHUPOBAHUE IPOTPAMMBbI?

27. Kakue BUIbl TEXHUYECKUX YCTPOWCTB MO3BOJIAIOT (DYHKIMOHMPOBATH MPOrpaMMe B pabouem
pexume?

28. Kakas npegycMmoTpeHa cuctema 6€30macHOCTH U 3aIUThl JaHHBIX ?

AN L AW N



6.2.2. [IpuMepHbBIE TeCTOBbIE 3aIaHUS K 3auemy

Bapuant Nel
No
w/n Bomnpoc BapuanTel oTBeTa

JlaiiTe onpenenenre NOHITHIO: «COOpOYHast
€IMHULIA — 3TO ...».

1. u3genue, U3rOTOBJICHHOE U3 OJHOPOAHOTO 10
HAaMMEHOBAaHMIO MaTepHaa.

2. u3jenue, COCTaBHbIE YaCTU KOTOPOTO
MOJIJIEXKAT COCTMHEHUIO COOPOYHBIMU
OnepalusIMu.

3. u3aenue, U3roTOBJICHHOE U3 OJHOPOIHOTO 10
MapKke Marepuana.

4. nBa u 6oJiee U3EINM, HE COETUMHEHHBIX
cOOPOYHBIMU OTIEpaLUsIMH, HO
NpeTHA3HAYCHHBIC JIJIS1 BHITIOJTHCHHS
B3aMMOCBSI3aHHBIX IKCILTYyaTallMOHHBIX

GbyHKIH.

Jaiite onpesesieHne NOHATHIO: «pa3padoTKa» —
370 ...

1. pa3paOoTKa KOJIMYECTBEHHBIX MEP.

2. COKpamieHue 00IIero KOJIN4ecTBa THIIOB.
3. mporecc BCECTOPOHHET O HCCIIEI0BAHUS,
npeHa3HAYCHHBIN JUTS TOTYYeHHS 33JaHHBIX
PE3yNIBTaTOB.

4. 9acTp nporecca MPOSKTUPOBAHUSL.

[[aﬁTe ONIPCACIICHUEC TOHATUIO: «KCUCTCMA» —
9TO ...

1. ynopsiioueHHasi COBOKYITHOCTh 3JIEMEHTOB,
HaXOJAILIMXCS B OTHOLIEHUAX APYT C APYrOM,
00pa3yromux eauHoe 1eI0e, MpeHa3HAYeHHOE
JUISL JOCTUYKEHHUS 3aITaHHBIX LIEJICH.

2. MHOKECTBO JIEMEHTOB, IMOHATUN, HOPM.

3. u3genue, NpeAHa3HaYECHHOE /17151 BHITTOJIHEHUS
3a/IaHHBIX QYHKIUA U HEJIETUMOE Ha YaCTH.

4. ynopsiioueHHasi COBOKYITHOCTb 3JIEMEHTOB.

JlaiiTe onpenenenye NOHATHIO: Tpyma
«moneBasi» HazeMHbIX VIC — 310 anmaparypa ...

1. yctaHoBieHHast HA 00BEKTaX C Pa3TUIHBIMU
BAPUAHTAMU JIBUKCHUS.

2. cralioHapHas1, peHa3HaYeHHas 1)1 padOThI
BHE ITIOMEIIICHUM.

3.HocuMasl, IpeIHa3HauYCHHAs 17151 paOOThI BHE
MOMEIIICHUH.

4.HOCHUMasI, IpeTHA3HAYCHHAS JIJIST PAOOTHI
BHYTPHU IIOMEMIEHUN.

JlaiiTe onpeneneHne MOHATHIO: 00eCTIeUeHHE —
9T0 ...

1. haxkTOpBI HAAE)KHOCTU QYHKIIMOHUPOBAHUSI.
2. ¢akTOpHl, CBSI3aHHBIE C BELIOOPOM CXEMHBIX U
KOHCTPYKTUBHBIX pPelIeHUH.

3. daxTOpHl, CBSI3aHHbIE C PAIMOHAIBHOM
opranu3zarnueit pabots! yenoseka B MC.

4. akTOpBI HA/IEKHOCTHU TPOTPAMMHOTO
o0ecrievyeHus.




BoinenuTe 0CHOBHBIE TPUHIUITBI CHCTEMHOTO
noaxoma. 1o - ... .
A. CTpyKTYpHOCTBb.

1. A+C+D+E+G

6 B. ®yHkuus xxenaTeabHOCTH. 2. A+B+E
C. Uepapxuunocts. D. LlenocTHOCTS. 3.C+D+G
E. B3auM03aBUCUMOCTb CUCTEMBI U CPEBI. 4. A+F+G
F. Hanuuue K1104€BOro 2J1€MEHTa.
G. MHOXeCTBEHHOCTh
1. pa3paboTKa TUIIOBBIX KOHCTPYKLIUN Ha
OCHOBE OOMIMX IS Psiia U3JIEIHIA TEXHUYECKUX
XapaKTePUCTHK.
2. yCTaHOBJICHHE U IPUMEHEHUE TPABUII C
EJBIO YIOPSA0YCHUS ICATEIBHOCTH B
. oTpeesIeHHOM 001acTH.
JlaiiTe onpeneneHue NOoHATHIO.
7 3. yCTaHOBJICHHE PAIIIOHAIIBHOTO YHCIIa KaK
«Cummndukanus — 3o ...». 2
JEHCTBYIOIIUX, TaK U pa3padaThiBa€MbIX
Pa3HOBHIHOCTEH OOBEKTOB OJTMHAKOBOTO
(YHKIIMOHATILHOTO Ha3HAYEHUSI.
4. pacuj€HEHHE U KOHCTPYKTUBHOE
odopmiieHre OOIINX y3JI0B, IPUTOTHBIX IS
UCTIOJIb30BaHUS B PA3IMYHBIX U3JICITHSIX.
1. HopManbHO (QYHKIIMOHUPOBATH B YCIOBUSX
BUOpaLUi.
. 2. HOpMaJIbHO (PYHKIMOHUPOBATH MOCIE CHATHUS
JlaiiTe onpeneneHue NoHATHIO. . o
. JIeICTBOBABILINX BUOpAIUil.
8 «BubpoycTOHYMBOCTH — 3TO CITIOCOOHOCTH .
N 3. BO3BpAIIATHCS B COCTOSIHUE YCTOHUMBOTO
paBHOBECHS.
4. HopMaNTbHO (PYHKIIMOHMPOBATH B JIFOOBIX
YCIIOBHSX KCITyaTalluU
1. OCHOBaHHBIN HAa MATEMATUYECKUX MOJAETX,
WCTIOIB3YEMBIX JUISI KOMIIOHOBKH.
JlaiiTe onpezieneHre NOHATHIO. : 2. B OCHOBE KOTOPOT'O JIE)KUT UCIIOJIb30BaHHE
9 «Homorpaduueckuii MeTo1 KOMITOHOBKH — 3TO | CTHEIHATBHBIX TaOJIHNIl, 3aMEHSIOLIIX PacUeThI.
METOJ, ...». 3. ABJISIOIUICS OCHOBHBIM METOJIOM.
4. MCTIONB3YIOUIHI MOJIEITH KOMITOHEHTOB B BH/JIE
TUIOCKUX (DUTYp MpOCTEHIINX POPM.
1. ¢ TpeGyeMbIM KaueCTBOM.
2. Ipu BO3ACUCTBUH HENPEAHAMEPEHHBIX
«DNEKTPOMAarHUTHAsE COBMECTHMOCTH — 3TO pazuoromMex, He CO3/1aBaTh HEJOMyCTHMBIX
10 criocobHocTh C OTHOBPEMEHHO (yH- paauomnomex apyrum IC.
KIIMOHUPOBATH B PEATbHBIX YCIOBHSIX 3. Ipu BO3/ICHCTBHH NIPEIHAMEPEHHBIX
AKCIUTyaTalyH ...» paznuornomex, He CO3/1aBaTh HEJOMYCTUMBIX
panuonomex npyrum IC.
4. nm. 1+2.
1. BCce yacTH CHUCTEMBI PACIIONIATAlOTCSI B OHOM
«IIpeumyiecTBa EeHTpaIN30BAaHHOMN panuo oTceke.
11 KOMITOHOBKH TI0 CPAaBHEHUIO C MHOTOOJIOUHOU | 2. TpeOyeTcs TIareabHast SKpaHUPOBKa.

— ..M

3. PEMOHT M JIeMOHTaxX Oosiee yI00HbI.
4. 1+2.




12

[TocTaBbTE COOTBETCTBHUE TOMY, UTO OTPAXKAET
coniepkanue nouatus «dusznueckas
MareMaTuyecKas MOJIeIby.

1. U1t Hee UCXOAHBIMU TTApaMETPaMU SBIISIOTCS
reoMeTpUUYECKUe pa3Mepbl 001acTeil KOMIOHEH-
TOB ¥ (PH3UYECKHE XapaKTCPUCTHKU
MOJTYTIPOBOTHUKA.

2. oroOpaskeHne (HPU3NYECKHUX IPOLIECCOB,
MPOTEKAIOIIUX B MPOEKTUPYeMbIX DC.

3. ucmonb3yeTcs, Kak IpaBuiIo, Korjaa Tpedyercs
OCYIIIECTBUTH KaUeCTBEHHBIN aHAIH3
XapaKTEPUCTHK YK€ UMEIoIIerocs npudopa B
0COOEHHOCTH, Korzia (hu3ukKa ero padoThl
M3BECTHA HEAOCTATOYHO IOJTHO.

4. ympolieHHOe 0TOOpakeHne Hanbosee
CYIIECTBEHHBIX CBOMCTB pealbHOTO 00BEKTa,
BBIp2XCHHOE B MaTeMaTUUECKOl opme.

13

JlaiiTe omnpeiesieHuEe MOHSATHIO.
«Kpurepuu cormacus — 310...».

1. Mepa pacxoXk/1eHUsl CTAaTUCTUYECKUX U
TEOPETUYECKUX JIaHHBIX.

2. He3aBUCHMbIE IEPEMEHHBIE BEIUUNHBI,
BIIMSIONIME HAa IPOTEKAIOLINI TeXHUYECKUN
nporiecc.

3. nojay4yeHue MareMaTH4ecKoi MOJeNu
TEXHUUYECKOTO MPOIECCa B AaHAIUTUYECKOM BHJIE
Jla’ke TPU OTCYTCTBUU CBEICHUHN O MEXaHU3Me
€ro NpOTEKaHUsI.

4. mpou3BeieHUE CTOJIOOB MaTPHIIbI
TUIaHKpOBaHusl, paBHoe 1 (wm -1).

14

«AJIEKBaTHOCTb MOJIEIIN TP TUTAHUPOBAHUH
JKCIIEPUMEHTA MOXHO OLIEHUTH 10 KPUTEPUIO
S

1.CTtprozI€HTA.

2. Mupcona.

3. @umepa.

4. Konmoropoga.

15

JlaiiTe onpeneneHue NoHATHIO.
«[InmaHupoBaHue SKCIEPUMEHTA — ITO ...)».

1. Mepa pacXoKJAEeHUsI CTATUCTUYECKHUX U
TEOPETUYECKHX JTAHHBIX.

2. mpoliecc, Mpx KOTOPOM IPOEKTUPYEMOMY
W3JICNINIO CTAaBSAT B COOTBETCTBHUE €r0
MaTeMaTHYECKYI0 MOJIENb.

3. moJTy4YeHrne MaTeMaTHIeCKONH MOJIeITH
TEXHUYECKOTO MPOoLecca B aHATUTUYECKOM BHUJIE
JlaKe TIPU OTCYTCTBHUHU CBEICHUI O MEXaHHU3ME
€ro NMpOTEeKaHUsl.

4. mpou3BeACHUE CTOIOIIOB MATPHUIIBI
TUIaHKpOBaHwusL, paBHoe 1 (wmm -1).

16

«3HAYUMOCTH KO3 (UIIMEHTOB PETPECCHH MTPH
IUTAHUPOBAHUH SKCIIEPUMEHTA MOKHO
OLIEHUTH IO KPUTEPHIO ...».

1. Cter0OcHTA.
2. IIupcoHa.

3. @umepa.

4. Koamoroposa.

17

JlaiiTe onpeneneHue NOHATHUIO.
«PaboTrociocoOHOE COCTOSTHME — 3TO
COCTOSIHME U3JENHSI, IPU KOTOPOM ...».

1. u3nienve COOTBETCTBYET BCEM
MPEIBSBISIEMBbIM K HEMY TPEOOBAHUSIM.

2. ero HEOCHOBHBIC TEXHUYECKHE TTapaMeTPhI
HaxOJSTCsl B YCTAHOBJICHHBIX MpEJeax.

3. ero OCHOBHBIE TEXHHUYECKHE ITapaMeTPhI
HaxOJSTCsl B YCTAHOBJICHHBIX MpEJeax.

4. nyHKTHI 142,
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JlaiiTe onpeneneHue NOHITHIO.
«COo#l —3T0 ...».

1. HeucnpaBHOCTH, HE MPUBOALIAS K BBIXOAY U3
CTpOS U3JEIHS.

2. yTpara paboToCIoCOOHOCTH.

3. KpaTKOBPEMEHHbBI CAaMOYCTPaHSIOIIHUICS
OTKa3.

4. coObITHE, KOTOPOE BOSHUKAET B PE3yJIbTATE
MIHOBEHHOI'O U3MEHEHUS OJJTHOTO UJIU
HECKOJIbKMX MapaMeTpOB W3/IEIHsl.

19

JlaiiTe onpeneneHue NOHATUIO: HAJIEKHOCTb —

9TO CBOMCTBO OOBEKTA ... .

1. coxpaHsTh 3HaUYE€HUS BCEX MMAPAMETPOB.

2. COXpaHATh B yCTAHOBJICHHBIX Mpeenax
3HAYCHHUs BCEX MApaMETPOB, XaPaKTEPU3YIOIIUX
CIIOCOOHOCTH M3/IENHUS BHITTOJHATE TpeOyeMbIe
(YHKINU B 33JaHHBIX PEKAMaX U YCIOBHIX
IPUMEHECHHS.

3. COXpaHATh BO BpEMEHH 3HAYCHHS BCEX
HapaMeTpOB, XapaKTEPU3YIOLIUX CIOCOOHOCTh
U3/IeTTUS BBIIOJHATH TpeOyemble PYHKIINH B
3aJ]aHHBIX PEXKHUMaX M YCIOBUSX IPUMEHEHHUS
4. COXpaHATh BO BPEMEHH B YCTAaHOBJICHHBIX
npeienax 3HaueHHsI BCEX IMapaMeTpoB,
XapaKTEPU3YIOIIUX CIIOCOOHOCTD U3CTHUS
BBINIOJHATH TpeOyemble (YHKIUH B 33JaHHBIX
pEeKUMax U YCIIOBHIX IPUMEHEHUS,
TEXHHYECKOTO 00CITYy)KUBAHUS, PEMOHTOB,
XpaHEHHS U TPAHCTIOPTUPOBAHHUSI.

20

JlaiiTe onpeseneHne MOHATHIO: O€30TKa3HOCTh

— 3TO CBOMCTBO U3ACIHUS ...

1. coxpaHsTh pabOTOCIIOCOOHOCTD B TEUCHUE
€r0o XpaHCHUS H/WIN TPAHCIIOPTUPOBAHUS.

2. cOXpaHATh pabOTOCTIOCOOHOCTH JI0
HACTYIICHUS TPEACITEHOTO COCTOSTHUS TTPU
YCIIOBUU BBIMOJHEHUS HEOOXOIUMBIX
MPpOoPUIAKTUYECKUX PAOOT U BOCCTAHOBIICHUS.

3. 3aKIIroUaroIeecs B MPUCIOCOOIEHHOCTH €ro K
MIPEIYIPENKACHUIO M OOHAPYKEHUIO OTKA30B U
BOCCTAHOBJICHHIO paOOTOCTIOCOOHOCTH U3IETHSI.
4. HenpephIBHO COXPaHAITh PabOTOCTIOCOOHOCTH B
TEUYEeHUE HEKOTOPOTo BpeMeHH 0e3
BBIHY)KJICHHOTO TIEpPEphIBa.

BapwnanTt Ne2

No

/1

Bomnpoc

BapI/IaHTLI OTBCTa

JlaiiTe onpeneneHue NOoHATHIO.
«PaboTocnoco0HOE COCTOAHUE
HUE U3JIEIHS, TIPH KOTOPOM ...».

— 9TO COCTOsA-

1. uzenue COOTBETCTBYET BCEM IMPEbSIBIIsC-
MBIM K HEMY TPeOOBaHHUSM.

2. ero HEOCHOBHBIC TEXHUYECKHE TTapaMeTPhI
HaxOJSTCs B yCTAHOBJICHHBIX MpEeNax.

3. ero OCHOBHBIC TEXHHUYECKUE TTapaMeTPhI
HaxOJSTCsl B yCTAHOBJIEHHBIX MpEeNax.

4. nyHKTHI 1+2.

JlaiiTe onpeneneHue noHATHIO.
«COo# — 13710 ..».

1. HCHUCIIPABHOCTb, HC IMPUBOAANIAA K BBIXOOY
U3 CTPOS M3IEITHSL.
2. yTpaTta paboTOCIIOCOOHOCTH.

3. KpaTKOBPEMEHHBIH CaMOYCTPaHSIOIIHIACS




OTKa3.

4. cobbITHE, KOTOPOE BO3HUKAET B pE3yibTare
MTHOBEHHOTO M3MEHEHHS OJHOTO WU He-
CKOJIbKUX MTapaMeTPOB U3/IETHSI.

JlaiiTe omnpeneneHre NOHATHIO: HAJAECKHOCTh —
3TO CBOMCTBO OOBEKTA ...

1. coxpaHsTh 3HaUYE€HUSI BCEX MMAPAMETPOB.

2. COXpaHATb B YCTAHOBJIEHHBIX  IIpenenax
3HAUEHUsl BCEX I1apaMETPOB, XapaKTEpU3YIO-
IIUX CHOCOOHOCTh M3/EJHsI BBINOIHATE TPeOy-
emble (PYHKIIUHU B 3aJJaHHBIX PEXKHMAX U yCIO-
BUSIX IPUMEHEHHUS.

3. COXpaHiTh BO BPEMEHHU 3HAYCHHS BCEX Ia-
paMeTpoB, XapaKTEpU3YIOIUX CIIOCOOHOCTb
U3JIeNUsl BBINOJHATH TpeOyemble (PYHKIMU B
3aJJaHHbIX PEXKHUMAX U YCIOBUAX MIPU-MEHEHUS
4. coxpaHATb BO BPEMEHHU B YCTAaHOBJIEHHBIX
npezenax 3Hau€HUsl BCeX MapaMeTpoB, Xapak-
TEPU3YIOLIUX CIIOCOOHOCTh W3ZENUsl BBINOJ-
HATb TpeOyeMble (PYHKIUM B 33JaHHBIX PEXKHU-
Max M YCJIOBHUSIX IPUMEHEHUS, TEXHUYECKOIO
00CITy’)KUBaHMsI, PEMOHTOB, XpaHEHUS U TPaHC-
HOPTUPOBAHUS.

JlaiiTe onpeneneHre MOHATHIO: 0€30TKa3HOCTh —
3TO CBOMCTBO U3JEIHUA ...

1. coxpaHsaTh paboOTOCIIOCOOHOCTH B TEUEHHE
€ro XpaHEHHsI W/WIH TPAHCTIOPTUPOBAHHSL.

2. coxpaHsATh pabOTOCIIOCOOHOCTH J0 HACTYyII-
JICHUS NPCACIBbHOIO0 COCTOAHHUA IMPU YCIOBUH
BBINIOJTHEHUSI HEOOXOIUMBIX TpoduIakTiye-
CKHX paboOT U BOCCTAHOBJICHUS.

3. 3aKiTovaroIIeecst B MPUCIIOCOOICHHOCTH €ro
K IPEeIyNpeKICHHI0O U 00HAPY)KEHHIO OTKa30B
U BOCCTAHOBJIEHUIO pabOTOCIOCOOHOCTH U37Ie-
L.

4. HempepblBHO COXpaHATb pabOTOCIOCOO-
HOCTh B TCUCHHE HEKOTOPOTO BpeMeHH Oe3
BBIHYXKJICHHOT'O TIepephIBa.

JlaiiTe onpeneneHue NoHATHIO.
«Puck mocraBIMKa — 3TO BEPOSITHOCTb OIINOKH,
3aKJIIOYAOILEICS B TOM, YTO U3JEIHUA ... ».

1. 6ynyT oTHpaBiieHbl Ha MOBTOPHBIE UCIBITA-
HUSL.

2. C HEZIONyCTUMBIMU 3HAYCHHSIMH TTaPaMETPOB
He OyayT 3a0paKoOBaHbI.

3. C JOMyCTUMBIMH 3HAYCHUSMHU I1apaMeTpOB
He OyayT 3a0paKkoBaHbI.

4. ¢ HeOITYCTUMBIMH 3HAYCHUSIMHU TTApaMETPOB
OyayT 3a0paKoBaHEbI.

Ob6nacte mpumeHenusi 3akoHa Ilyaccona. Ero
MIPUMEHSIIOT TPH ...

1. olleHKe HAJIEKHOCTH U3JIENINI, OTKa3bl KOTO-
pBIX OOYCIIOBICHBI OONBIINM KOJIHUYECTBOM
BXOAIIUX B UX COCTaB KOMHHCKTYIOHII/IX 3J1e-
MEHTOB.

2. OompeneNeHNN BEPOSITHOCTH IOSIBICHUS 3a-
JAHHOT'O 4YucJja COGBITI/II\/'I Ha 3aI1aHHOM I/IHTep-
BaJIc BPEMCHH TIPHU YCIIOBUU HE3aBUCHUMOCTH U
HECOBMECTHUMOCTH COOBITHH.

3. CTAaTUCTHYECKOM KOHTPOJIC KauecTBa, KOTaa
HUMECTCS OYCHb MaAJIO CBGI[GHPIFI 0 IIOBCACHUU




U3EITN.
4. OLIEHKE HAJICKHOCTU U3JCIIMI B MEPUOJ UX
MPUPaOOTKH, U3HOCA M CTAPCHHUS.

ObecneubTe COOTBETCTBUE MEKY TOHATHSIMU H
UX COJICpKAHUEM JUISl PEKHMOB JKCILTyaTalluu
U3IETUH.

«O0mmuit — ...».

1. mepuoa IEeHCTBUSI IJTUTCST HEMTPEPHIBHO.

2. HEONpe/eJICHHbIN MEepPUOo ] MPOCTOS CMEHS-
€TCSl TIEPHOJIOM JICUCTBHUS 3aJaHHON MPOIOJI-
JKHTCILHOCTH.

! 3. mepHoabl ACHCTBUSA M MIPOCTOST YEPEAYIOTCS
C HEIOCTOSHHOM ITUKJIMYHOCTBIO.
4. mepuo bl JEHUCTBUS M MPOCTOST YEePEAYIOTCS
CIIy4aiiHbIM 00pa30M.
JlaiiTe onpeneneHue MOHSITHIO. 1. BEpOSTHOCTH TOTO, YTO HM3JenHe OyaeT pa-
«Koapdunuent omnepatuBHOW TOTOBHOCTH — | OOTOCIIOCOOHBIM B MOMEHT BpeMeHH t U mpo-
9TO ... ». paboraer O€30TKa3HO B TEUEHHE 3aJaHHOTO
BpEMEHH, HAYMHAas C TOr0 MOMEHTA.
2. cpemHee KOJIMYECTBO OTKA30B B EAMHHILY
8 BPEMEHH, B3ATOE JUIsI paccMaTpUBAEMOTO MO-
MEHTa BPEMECHH.
3. BEpPOSITHOCTh TOTO, YTO B MOMEHT BpeMeHHU t
U3JIeNIie HaxOoJUTCS B pabOTOCIIOCOOHOM CO-
CTOSIHUH.
4. cpenHee 3HaYeHUE HAPAOOTKH — W3IETHUS
MEXIy OTKa3aMHu.
Ob6nacte mpumeHeHus 3akoHa BeliOymma. Ero | 1. mpu olieHke HaJeKHOCTH W3JIEIHM, OTKa3bl
MPUMEHSIOT ... . KOTOPBIX OOYCJIOBJIEHBI OOJIBIIUM  KOJIMYE-
CTBOM BXOJAIIMX B MX COCTaB KOMIUIEKTYIO-
KX JIEMEHTOB.
2. nns onpeneNieHus BEPOSTHOCTH MOSIBICHUS
3aJaHHOT0 YKCiIa COOBITHM Ha 3aJaHHOM HH-
9 TepBaje BPEMEHU NPHU YCIOBUU HE3ABUCHUMO-
CTH ¥ HECOBMECTUMOCTHU COOBITHIA.
3. OpH CTaTUCTUYECKOM KOHTpPOJIE KayecTBa,
KOI'Ja UMEETCS OYCHbh MAaJI0 CBEJICHUM O IIOBe-
JICHUU U3JICIUIA.
4. IpH OlEHKE HAJSKHOCTU U3JIEHUI B IEPHO/T
WX MpUPabOTKHU, U3HOCA U CTAPEHMUSL.
[TocTaBbTe COOTBETCTBHE MEXAY TOCIEIOBA- n
TEIBHON MOJICNIbI0 HAaJKHOCTH W TpuBeneH- | 1. Pg (t)=HP|(t).
HBIMU HI)KE€ MaTEMaTUYEeCKHMMHU 3aBUCHMOCTS- i=1
MH: n
2. Pe®)=Y_Ri(t).
10 i=1
n
3. Q.(t)=TT-p )]
i=1
n
4. Qelt)=] [0+ pi 0]
i=1
JlaiiTe onpeneneHne NOoHITHUIO. 1. A.
11 «YcnoBue DJKBUBAJICHTHOCTH CTPYKTYyp «Tpe- | 2. B.
YTOJBHUK» U «3BE3lla» 3aKitodaercs B dkBuBa- | 3. C.
JIGHTHOCTH ...». 4. A+B.




A. ypaBHeHHIl pabOTOCIIOCOOHOCTH «TPEYToJib-
HUKa» U «3BE3/bD».

B. CTpYKTYpHBIX CXE€M 3TUX CTPYKTYP.

C. cBsi3el AIIEMEHTOB 3TUX CTPYKTYP.

JlaiiTe omnpeneneHne NOHATHIO: MHTEHCUBHOCTh
0TKa3a — 370 ...

1. cpenHee KONMYECTBO OTKA30B B EAMHMILY
BPEMEHH, B35ATO€ ISl PaccMaTpUBaeMOIro MO-
MEHTa BPEMEHH.

2. cpenHee 3HaueHUE HapabOTKU
MEXy OTKa3aMHu.

U30CINA

12 3. BEpOSTHOCTh OTKa3a B EAMHMILY BpPEMEHHU
MoClie JJAaHHOTO MOMEHTa IMPHU YCIOBUH, YTO
0TKa3 J0 3TOr0 MOMEHTa BPEMEHH HE BO3HU-
KaJl.

4. MaTeMaTHYeCKOe OXHJIaHUE HapaOOTKU U3-
JIeTUst 10 OTKas3a.
«ns mapannenbHOW MOAENH HAAEKHOCTU: Be- | 1. He MOXKeT ObITh MEHBIIE BEpPOSATHOCTU Oe3-
POSATHOCTH 0E30TKAa3HOM pabOTHl TAKOTO COEMU- | OTKA3HOM paboThl HamboJiee HAIEKHOTO dIie-
HEHUS DJIEMEHTOB ...». MEHTA.
3aKOHYMTE BHICKA3bIBAHHE. 2. =1.

13 3. HEe MOXET OBITh OOJIbIIIE BEPOSITHOCTU O€3-
OTKa3HOH pabOThl HaWMEHEE HAIEKHOTO dJIe-
MEHTA.

4. HEe MOXeT OBITh OOJIBIIIE BEPOSITHOCTH 0€3-
OTKa3HOW paboThl Hauboliee HAIEKHOIO dIie-
MEHTA.

PesepBupoBanne DOMKHO OTBeuaTh coctaBisi- | 1. A+B.

IOUM  yCIIOBHSIM, a WMEHHO: BBemeHuto B | 2. A+C.

YCTPOMCTBO AOMOIHUTENBHOTO YUCTA ... 3. A+D.

14 | A. KOMIIOHEHTOB. 4. B+C.

B. cBasern.

C. neyaTHBIX TJI1aT.

D. KITI0YeBBIX IIEMEHTOB.

O6mue npuHIUIel obecriedenust HaaexHocTH | 1. A+B+C+D.

BKJIFOYAIOT ... 2. A+D+E+F.

A. yMeHbIIEHHE Harpy3ok u jaecradwmsupyio- | 3. A+C+D+E.

X (hakTopoB. 4. B+C+D+E.

15 | B. meroas! mapupoBaHus cOOEB.

C. TEXHOJIOTUYHOCTD U3JICIIHSL.

D. BbIOOp HaJe)KHOM 37IeMEHTHON Oa3bl.

E. BBIOOp HAJEKHBIX CXEMHO-KOHCTPYKTHBHBIX

penieHui.

«Ponp denoBeko-MamMHHOTO HHTepdeiica 3a- | 1. opraHuzanuu CpeiaCTB OTOOpaKeHUs WH-

KJIFOYAETCS B ... ». dhopmanuu.

3aKOHUYNTE BHICKA3bIBAHHUE. 2. OpraHu3alMHi CPEJCTB OTOOpaKEHUS WH-
(hopMaIiy ¥ OPraHoB YIPABIICHUS.

16 3. hopmupoBaHUM TpeOOBAHUIN K YIPABICHUIO
CUM.
4. B3aMMHOM ajanTanuu TpeOOBaHMI K yIpaB-
nenuto CUM u peasibHBIX CITOCOOHOCTEHN Yeno-
BEKa.

17 «OrnepaTop-uccieoBaTelb — 3TO YeJIOBEK, ...» | 1. HEMOCPEICTBEHHO BKJIIOYEHHBIN B TEXHOJIO-

3aKOHUYUTE BBICKA3LIBAHHUE.

TUYECKUN NPOLIECC W BBINOJHAKOIIMUNA U3BECT-




HbI€ TPOLIEAYpPHl YNPABICHUS B PEXUME pe-
aJIbHOIO BPEMEHH.

2. OCYIIECTBIISAIOUINI EHTPAaIN30BaHHBIH KOH-
TPOJIb U KOOPAMHALMIO PA3IUYHBIX SIBJICHUN U
COOBITHH, MPOUCXOAAUIMX B pPEATbHOM Mac-
mrabe BpeMEHH.

3. caensuii 3a COCTOSIHUEM IIpoliecca, Hempe-
PBIBHO MPOTEKAIOUIET0 B peajbHOM MaciiTade
BPEMEHM, U €r0 OTKJIOHEHHUSIMU OT 33JaHHOIO
pexuma.

4. peanu3yrolmui KECTKO 3aJaHHbIE MOCIEI0-
BAaTEJIbHOCTH MEXAaHUYECKHUX BO3JICUCTBHI Ha
Oprasbl YIIpaBJICHHUSL.

C nmparmaTu4eckod TOUYKM 3peHusi HajexHocTh | 1. A+C.
omeparopa BKJIIOYAET CleAyromue cocraBisio- | 2. B+D.
e ... 3. A+B+C.
A. coxpaHATh TpeOyeMble KauecTBa. 4. B+C+E.
18 B. cocoOHOCTh YenoBeKa JOCTUYh MOCTABIICH-
HYIO 1IEJTb.
C. 6€30TKa3HO BBITIOIHSATH AEATEIHHOCTb.
D. BBIOJHUTH B TTOJIHOM 00BEME BO3JI0’KEHHBIE
GyHKIUH.
E. mpuHATH ONTUMANBHOE PEIICHHE.
«[lokazarens HaJeKHOCTH YeloBeKa-oneparopa | 1. A+B.
«06€301100YHOCTb) BKIIIOYAET ...». 2. B+E.
3. C+D.
A. TIpOIIEHT BBITIOJHEHHBIX (HE copBaHHBIX OT- | 4. C+E.
Ka3aMH) 3aJlaHui.
B. oOmee unciao ommoOOK 3a TaHHBIM TPOMEXKY-
19 | TOK BpeMeHu.
C. BeposATHOCTH CBOEBPEMEHHOTO BBITTOJTHEHHUSI
paloTHI.
D. BEepOSITHOCTD MOSIBIICHHSI OTKa3a B pe3ybTaTe
COBEpIICHUS OIIHOKH.
E. oTHOmIEHHE KONMMYECTBAa COBEPIICHHBIX OIIH-
OOK K YHCITY BO3MOYKHBIX OIITUOOK.
F. cpeqnee Bpemst pabOTHI MEXKTy OTKa3aMH.
«OrmpenenuTe, 4YTO XapakTepusyeT cucTemy | 1. codeTaHue 4emoBeKa U MAIUHBL.
«4enoBek-MamuHay wim CUM». 2. ocobast posTh YeIoBeKa.
20 3. yAaneHHOCTh oneparopa OT 0ObeKTa ynpas-
JICHUSL.
4. 1eneycTpeMIeHHOCTh M 33JJaHHOE KauecCTBO
(YHKIIMOHUPOBAHMSL.
Bapuant Ne3
Ne 1 Bompoc Bapuants oTBeTa
n/m
1 [Tepeunciure mpeumyimecTBa yenoeka nepen as- | 1. A+B+C.




TOMATHUKOMH.

A. 1eTepMUHHPOBAHHOCTH AJITOPUTMA PAOOTHI.

B. BrICOKast HAZIEKHOCTD U KECTKUH CAMOKOHTPOJIb.
C. BO3MOXXHOCTb IPOTHO3HPOBATH PAa3BUTUE COOBI-
THI Ha OCHOBE COOCTBEHHOTO OIIBITAa M MHTYHIIUH.
D. mmurenbHBIA pecypc U MPOAOI-KHUTEIBHOCTh HE-
IPEPBIBHOM PabOTHI.

E. cnocoGHOCTh K OBICTPOMY M3MEHEHUIO aJITOPHT-
Ma yIpaBJICHHUS.

F. HeorpaHuueHHOE YMCIIO KaHAJIOB MapalieIbHON
00pabOTKH CUTHAJIOB.

G. croCOOHOCTh OPHEHTUPOBATHCA B YCIOBUSAX He-
MOJTHOM WJIM MCKa)KEHHOH MH(pOPMAIHH.

2. B+C+E.
3. C+E+F.
4. C+D+G.

JlaiiTe onpeneneHue NOoHATHIO.
«OMEPIKEHTHBIE CBOMCTBA CUCTEMBI — ATO ...)».

1. cBoiicTBa cucTeMbl, HE NPUCYLLIUE HU
OJIHOMY M3 €€ JIEMEHTOB.

2. 00MeH, B pe3yibTaTe KOTOPOTO CHCTEMA
3a IpUOOpETeHHYIO AJisi ce0s Moyb3y pac-
IUTAYUBAETCS HEKOTOPBIM  KOJIMYECTBOM
pECYpCOB.

3. CTeNeHb pa3Iuyusi MEX]y PEealbHBIM €e
PE3YIbTATOM U JKEJTAEMBIM PE3YyJIbTAaTOM.

4. uneanbHOE NPEACTABICHUE B CO3HAHUU
PYKOBOJIUTENSL  KEIAeMOro  pe3yJibrara
orepanuu.

OHpeI[eJ'H/ITC LEJIb JCCKPUIITUBHBIX 3a/1a4.

1. 3agauu cuHTE3a CTPYKTYD.

2. 3ajauM palMoOHAIBHOTO HOPMHUPOBAHMS
nokasaresel HaJe)KHOCTH U 3((HEeKTUBHO-
CTH.

3. IloctpoeHne  yAOBIETBOPUTENBHBIX
ONMCAaHUN U3y4aeMbIX OOBEKTOB.

4. 3agaud HaAWIY4IIEro paclpeneneHus

pecypcoB.

Haiite onpenenenue nonsaturo. «Kpurepuit ontu-
MaJIbHOCTH — 3TO XapaKTEPUCTHKA ...».

1. koTOpas ompenensieT CTENeHb pa3Iuyus
MEXKy peajbHbIM €€ PE3YyJbTaTOM U JKeJa-
€MBbIM pe3yJIbTaTOM.

2. cOrJIacHO KOTOPOH OJHO 3HAYEHUE BeK-
mopa nokaszamenel Kaiecmea CUUTAETCS
Jy4lIe WIK XYK€ IPYroro ero 3Ha4eHus.

3. cHUCTeMBI, KOTOpas CBsi3aHa C €€ Kade-
CTBOM CTPOTO MOHOTOHHOU 3aBHCUMOCTBIO
— yeM Oosblle (YeM MEHbIIE) ero BeIHdu-
Ha, TeM JIy4Ille CUCTeMa MPH MPOUYUX PaB-
HBIX YCJIOBHSIX.

4. cBsizaHHAas C QYHKITMEH KEeIaTeIIbHOCTH

Haiite onpeznenenue moHATUIO. «ONTUMU3ALMS Ta-
paMeTpoB — ATO ...»

1. cuHTe3, NPOU3BOIUMBIN C Yy4eTOM He-
CKOJIBKMX ITOKa3aTesIed KauecTBa.

2. OTHICKAaHHE ONTHUMAJbHBIX MPUHIMIIOB
MTOCTPOEHHUSI CUCTEMBI.

3. BBIOOp ONTHMAJbHBIX 3HAUYEHUH Mapa-
MeTpoB cucteMbl uian IC.

4. BpIOOp ONTHUMAJIBHOTO BapuaHTa IIO-
CTPOEHHS] CHUCTEMbl M3 KOHEYHOI'O YHucia




BITIOJTHC ONPCACIICHHBIX BAPUAHTOB.

Haiite onpenenenue noustuto. «llokazarens kaue-
CTBa — 3TO XapaKTEPUCTUKA ...».

1. KoTOpasi onpenenseT CTeNeHb Pa3Iudus
MEXJTy PEabHBIM €€ PE3YJIbTaTOM U JKella-
€MBIM PEe3yJIbTaTOM.

2. COTJacHO KOTOPOH OIHO 3HAUYEHUE BeK-
mopa nokazameiel Kauecmed CUUTACTCS
JY4IIE UM XyXKe JPYroro ero 3Ha4eHusl.

3. KOTOpasi CBsi3aHa C €€ Ka4eCTBOM CTPOTO
MOHOTOHHOM 3aBHCHMOCTBIO - YeM OOJIbIIe
(4yeM MeEHbIIIE) €€ BeIUYMHA, TEM JIydIle
CUCTEMa IIPH MPOYUX PABHBIX YCIOBHSIX.

4. cBsizaHHas ¢ QYHKIMEH JKeIaTeIbHOCTH.

Omnpenenure ycIoBHs, KOTOPBIM JIOJI-)KHA COOTBET-
CTBOBATh «I0IYCTHUMasl CUCTEMAY.

A. COBOKYITHOCTb OTPaHUYCHUH, HAK-JIaJbIBAEMBIX
Ha [10Ka3aTesld KauecTBa.

B. CoctaB coBokymHOCTH (BEKTOpa) MOKa3aTeseu
KayecTBa CCTEMBI.

C. COBOKYNIHOCTh ~ OIpaHUYEHHH Ha CTPYKTYpPY U
napaMeTpbl IPOEKTUPYEMOM CUCTEMBI.

D. CoBOKYIIHOCTb YCIOBHH.

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

Chopmynupyiite cyTh Teopems! [eaensi.

1. CnoxHnyl cHCTeMy TpPEThEro YpOBHS
MOKHO DPACWIECHUTh Ha psAJ MEHEE CIIOXK-
HBIX TOJICUCTEM, HCCIIEOBaHHS KOTOPBIX
MOTYT OBITb TIPOBEIEHBI Ha BTOPOM
YPOBHE.

2. HeoOxomuma napyras, Ooiiee IIHpOKast
cucremMa, B Ipezenax KOTopoil gopmupy-
IOTCSl TIPUHIMITAAIBHBIC TOJOXKEHHS IS
cucteM 0oJiee HU3KOTO YPOBHS.

3. B pamkax HekoTOpoil (hopMabHON CH-
CTeMbl HEBO3MOXXHO BBIBECTH BCE HCTHH-
HbI€ YTBEP)KJIEHUS, OTHOCALIUECS K O0BEK-
TaM, OIMCBIBAEMBIM CpPEACTBaMHU 3TOU
(hopMabHOM CUCTEMBI.

4. DMIMpuYecKoe MOATBEPXKIECHUE Teope-
TUYECKHUX IMOJIOKEHUH HAayKH IMyTEM COIIOo-
CTaBJICHHSI UX C HAOIIOAaeMbIMU OOBEKTa-
MH, YYBCTBCHHBIMH JITaHHBIMH, 3KCIICPH-
MEHTOM.

JlaiiTe onpeneneHue NOHIATHIO.
«Onepanus — 370 ...».

1. cBoiicTBa cucTeMbl, HE NPUCYLLIUE HU
OJIHOMY U3 €€ DJIEMEHTOB.

2. 00MeH, B pe3yabTaTe KOTOPOTO CHCTEMA
3a MPUOOPETEHHYIO A ceOs MoNb3y pac-
IJJAYMBAETCS HEKOTOPHIM  KOJIHMYECTBOM
pecypcoB.

3. CTerNeHb pa3Iuyusi MEX]y pPeaTbHBIM ee
PE3YJIbTaTOM U KEJIAEMBIM PE3YJIbTATOM.

4. uneanbHOE TNPEACTABICHUE B CO3HAHUU
PYKOBOIUTENS  KEJIAEMOro  pe3yJibTaTra
oTepanuu.

10

OHpe;[enHTe, 4TO OTHOCHUTCI K MHAYKTUBHOMY IIO-

1. A+B+C.




BEJICHHUIO.

A. cnonp30BaHKE HEMOCPEACTBEHHOIO OIIBITA.

B. HaGmronenue cutyanuu.

C. IlpunsTue peuieHus.

D. IlpenBuieHne qaapHEHIIero pa3BUTHs COOBITHSI.

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

OOecrieuybTe COOTBETCTBUE MCKAY IMOHATUEM «KoH-
nenuusa ouTuMu3ainuu» U €ro COACPKaHruCM.

1. crparerusi, mpu KOTOPOH BBIOpaHHBIN
nokaszatenb 3(PQPEKTUBHOCTH NPUHUMAET
3HAUYEHHE HE HIKE HEKOTOPOro HpueMmIie-
MOTO YPOBHSI.

2. CcTpaTeru, KOTOpble 00€CIeUYnBarOT
MaKCUMaNbHBIN 3 QeKT B onepanuu.

3. BO3MOXKHOCTh peIaTh T€ WM HHBIE 3a-
Jlauu, TOCTUTATh TeX WM UHBIX pe3ysbTa-

1 TOB B CBOEH JCSITEIHLHOCTH.
4. U3MCHECHHME CTpATETWid YIpPaBICHUS HA
OCHOBE HE TOJIbKO alpHOpPHOM, HO U TEKY-
el ¥ MPOTHO3HOW MH(OPMAIUH C IIEITBIO
JOCTUKEHHS WIM COXPAHEHUS OMpeseieH-
HOTO COCTOSIHUSI CHUCTEMBI NPU W3MEHSIO-
nieMcs KOMIUIEKCE YCIIOBUN MPOBEACHUS
oriepaIuu.
OTtHecuTe PeNIoKCHHBIC HIKE dTarbl K «BHemHe- | 1. A+B+D+E.
My IIPOEKTHUPOBAHUIO». ITO MPOEKTUPOBAHUE ... 2. B+C+D+F.
3. B+D+E+G.
A. IlpenBapurenbHoe. 4. D+B+F+G.
B. Onpenenenne 00beKkTa NPOEKTUPOBAHUS.
12 | C. DckusHoe.
D. Onpenenenue 1enu npoeKTUPOBAHHUSL.
E. Pabouee.
F. Cunte3 mareMaTH4ecKol MOJAENTH 00bEeKTa Mpo-
EKTUPOBAHHUS.
G. ®opmanu3zanys 3aJa4u MPOSKTUPOBAHMUSL.
Haiite ompenenenue mo-Hsatuto. «[Ipuniun rome- | 1. cucrema, cmocoOHasi OpPraHU30BBIBAThH
0CTa3uca — 3TO MPUHITUI, IO KOTOPOMY ...». CBOE MOBEJEHNE Ha OCHOBE PallMOHAIBHO-
ro BbIOOpa aJbTEPHATUB U3 HEKOTOPOTO
HEEAMHUYHOTO UX MHOYKECTBA.
2. cHCcTeMa MOXET OpPTraHW30BBIBATH CBOE
MOBEJICHUE C YYETOM BO3MOXKHOTO MBbIC-
JICHHOTO TIPEJICTABJICHUS O €€ JICWCTBUAX
13 pacnopsauTeNs APYyroil CHCTEMBI
3. cucreMa JOHKHA HWMETh BO3MOYKHOCTH
BO3BpAIaThCsI B COCTOSTHUE YCTOWYUBOTO
paBHOBeCHS, OyIydr BBIBEJACHHON M3 HETO
BHEITHUM BO3/ICHCTBUEM.
4. moBeICHUE CUCTEMBI B JTFOOBIX YCIOBHSIX
HE MPHUBOJUT K HAPYIIECHUIO 3aKOHOB CO-
XPaHEHUS YHEPTHH.
JlaiiTe ompenencHue MOHATHIO: TPYIA «II0JieBas» | 1. ycTaHOBJIGHHAss Ha OOBEKTaX C Pa3jiuy-
HazeMHbIX DC — 3TO anmaparypa ... HBIMH BapuaHTaMH JIBUKEHUSI.
14 2. cTaluoHapHas, MpeaHA3HAUYCHHAs MIJis

paboTHI BHE TTOMEIICHUH.
3.HOocuMasi, IpeiHa3HavYeHHast JUisi paboThl




BHE IIOMELIEHUMN.
4.HocuMasi, IpeiHa3HaYeHHas AJs paboThl
BHYTPH IIOMEILICHUM.

15

Jaiite onpenenenue moHATUIO. «CUMITTU(UKAITAS —
9TO ... ».

1. pa3paboTKa THIIOBBIX KOHCTPYKLHUI Ha
OCHOBE OOIIMX IJIsl psiia U3JCIUA TeXHHU-
YECKHX XapaKTCPUCTHK.

2. YCTaHOBJICHHE M MPUMEHEHHUE MPaBHUII C
LEJIbI0  YHOPSJOYCHHS JICATCIBHOCTH B
OTpeIeICHHOM 00JIaCTH.

3. YCTaHOBJICHHE pAlMOHAIBFHOIO YHCIIa
KakK JICHCTBYIOIINX, TaK U pa3pabarbiBac-
MBIX Pa3HOBHIHOCTEH OOBEKTOB OJMHAKO-
BOTO (PYHKIIMOHAJTHHOTO HAa3HAYCHUSI.

4. pacuieHEHHE U  KOHCTPYKTHBHOE
oopmieHne OOMUX Y3JI0B, MPUTOIHBIX
ISl UCTIOJIb30BAHUSI B PA3IMYHbIX W3/ICIH-
AX.

16

Jaiite ompenenenue noHATUIO. «Bubpoycroitun-
BOCTb — 3TO CLIOCOOHOCTb U3AEIUS ...

1. HOpMalIbHO (PYHKIIMOHUPOBATH B YCJO-
BUSIX BUOpaIuii.

2. HOpManbHO (YHKIIMOHHUPOBATH MOCTE
CHATUS JIEHCTBOBABIIMX BUOpAIUH.

3. BO3BpAIIaThCs B COCTOSTHUE YCTOWYUBO-
0 paBHOBECHS.

4. HOpManbHO (PYHKIIMOHUPOBATH B JTHOOBIX
YCJIOBHUSAX KCIUTyaTallH.

17

JlaiiTe onpeneneHue NOHATHUIO.
«Homorpadudeckuii METOJ; KOMIIOHOBKH — 3TO Me-
TOM, ...».

1. ocHOBaHHBIN Ha MaTeMaTH4YECKUX MOJE-
JISIX, UCTIOTIb3YEMBIX JIJIs1 KOMIIOHOBKH.

2. B OCHOBE KOTOPOTIO JIEKUT UCIOJIb30Ba-
HUE CHEeUUAIbHBIX TaOJINI, 3aMEHSIOIINX
pacueTsl.

3. SABJSIOLIUICS OCHOBHBIM METOJIOM.

4. UCrIONB3YyIOIUN MOJIETN KOMIIOHEHTOB B
BHJIE TUIOCKUX QUryp npocTermux Gopm.

18

«ONEeKTPOMAarHUTHas COBMECTUMOCTb — 3TO CIIO-
cobHocTh DC OHOBPEMEHHO (YHKIMOHUPOBATH B
peabHBIX YCIOBHAX 3KCIUTyaTallUH . ..»

1. c TpeGyeMbIM Ka4eCTBOM.

2. TIpH BO3JCHCTBUU HENPETHAMEPEHHBIX
panuornomex, He CO3/1aBaTh HEAOMYCTHUMBIX
panuonomex npyrum IC.

3. Ipu BO3JEHCTBUU NMpEeIHAMEPEHHBIX pa-
JIMOTIOMEX, HE CO3/1aBaTh HEIOIYCTHMBIX
paauonomex apyrum IC.

4. mm. 1+2.

19

«[IpenmymiecTBa IEHTPAIU30BAaHHON KOMIIOHOBKH
110 CPABHEHUIO C MHOTOOJIOUHOM — ... ».

1. Bce 4acTH CHCTEMEI pacmnoJjiararorcia B
OIHOM paano OTCEKE.
2. TpeGyeTCSI THIATCIIbHAA 9KPAaHUPOBKA.

3. pEMOHT M IEMOHTaXx 0oJiee yI00HBI.
4,1+2.

20

«3HaYUMOCTh KO3 PUIIMEHTOB PErpeccuu MpH Ijia-
HUPOBAHUHU IKCIIEPUMEHTA MOYKHO OLIEHUTH I10
KPUTEPHIO ...».

1. CrprosieHra.
2. ITupcoHna.

3. @umepa.

4. Konmoroposa.




6.3. Onucanue nMoka3areJieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

mIKaJ OI¢CHUBAHUA
6.3.1. Kputepuu o11eHOK MPOMEKYTOYHOI aTTecTanuu (3a4er)

Ouenka Onucanue
[Tocemenne 6onee 50 % mpakTHUECKUX 3aHATHN; CTYISHT TBEPIO 3HAET MaTepH-
aJ, TPaMOTHO U 1O CYIIECTBY M3JIaraeT ero, He JOMyCKasi CYIIeCTBEHHBIX HETOYHO-
3auTeHo CTeil B OTBETE Ha BOIIPOC; BCE MPEAYCMOTPEHHBIE IPOTPAMMOI 00yUEHUS 3aJaHs
BBIMOJTHEHBI, KAYECTBO WX BBIMOJIHEHHS JOCTATOYHO BBICOKOE; B TCUCHUE CEMeCTpa
BBITIOJIHIII TBOPYECKYIO paboTy.
[Mocemenne menee 50 % mpakTHYECKUX 3aHATHI; CTYJCHT HE 3HACT 3HAYUTEIbHON
YacTH MaTepHana, JOIMyCKAaeT CYIISCTBEHHbIE OIMMOKH B OTBETaX Ha BOMPOCHI;

He 3auyTeno . .
OOJIBIIMHCTBO MPETYCMOTPEHHBIX IIPOrpaMMOii 00yUYeHHUs 3aJaHUH HE BHITIOIHEHO,
Ka4eCTBO MX BBIITOJHEHHUS OLIEHEHO YHCIIOM 0aJlIOB, OJIM3KUM K MUHUMAJILHOMY.
Ilpumepnan wikana oyeHu8anUuA 3HAHUIL 8 MECMOGoUl hopme:
KoanyecTBO NpaBUJIbHBIX 0TBETOB, % Ouenka
0-49 He 3aureno
50-65 3auTeHo
66-85 3auTeHo
86-100 3auTeHo

7. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIVIMHBI

7.1. Pekomenayemasi qureparypa

7.1.1. OcHoBHAas JIUTEpPaTYypa

1. OcHoBsl paboTs! B Altium Designer. www.wiki.altium.com/

2. [IpoexTrpoBanue neyaTHbIx 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/

7.1.2. JlonoaHUTEILHAS JIUTEPATYypa

1. bakanoB, I @. OcCHOBBI KOHCTPYHUPOBAHUS U TEXHOJOTHUH PAJUOIIEKTPOHHBIX CPEICTB
[Tekct]: yue6. mocobue mns By3oB / I'. @. bakanos, C. C. Coxoinos, B. 10. Cyxononbckuii ; moxg pex. U.
I'. Muponenko. - M. : Akanemus, 2007. - 364, [1] c. : puc., rpa¢. - (Beicuiee npodeccuonaibaoe o0pa-
3oBaHue. Papnorexnuka). - bubmmorp.: ¢. 361-362 (30 Ha3s.). - ISBN 978-5-7695-2885-9 (B mep.) . Pe-
KM JIOCTYTIA:

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-MeTOANYECKOE O0ecIeYeHHe

1. [IpoexktupoBanue neyatHsix miaat 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, 3JIeKTPOHHO-0M0JIHOTEYHbIE CHCTeMbI, HH(POPMAIMOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. DnexrponHnas 6ubnuoreka Poccuiickoit I'ocynapcrsennoii bubnuorexu (PI'B): http://www.rsl.ru/

2. Muposas uudponas oubnuotexa: http://wdl.org/ru

3. EBpomeiickas mudposas 6ubianoreka Europeana: http://www.europeana.eu/portal

4. CoOoHas sHimkionenus Bukunenus: https://ru.wikipedia.org

5. DnekTpoHHas 6ubnmoreka yueOHUKOB: http://studentam.net


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
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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

8.1. MaTepuajibHO-TeXHHYECKOE OCHAILIEHHE Ay IMTOPHIA:

AyIuTOpHHM JJIsl MPOBEAEHUS MPAKTHYECKUX 3aHIATHIA.

16 nocadounvix mecm

OcHaieHHOCTh: CTOJI KOMIIBIOTEPHBIN I CTYACHTOB (TUI 4) - 3 IMIT., CTOJI KOMITBIOTEPHBIH JIJIs
CTYIEHTOB (THUI 6) - 2 WIT., CTOJ KOMIBIOTEPHBIN I CTYACHTOB (THN 7) - 1 mIT., Kpecio npenoaBaTes
(ceTtka, mBer uepHbIi) - 17 mrT., J0CKa HamojbHas MOOWIbHas Oenas MarHUTHO-MapKepHas
«Magnetoplan» 1800mm*1200mm - 1 mit., moHoOa0K Lenovo M93Z Intel Q87 - 17 wit., (BO3MOKHOCTh
nocryna Kk cetu «MHTepHeT»), akar - 5 mrT.

[Tepeuens TUIIEH3MOHHOTO IIporpaMMuoro obecrnedenus: 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 mporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacrpocTpanse-
moe T10), SeaMonkey (cBoGoano pacmpoctpansemoe [10), Chromium (cBoGoaHO pacmpocTpaHseMoe
I10), Java Runtime Environment (cso6oaHo pacnpoctpansemoe [10), dOPDF (cBoGomHO pacnpocTpaHs-
emoe I10), GNU Image Manipulation Program (cBo6oano pacnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansemoe [10), K-Lite Codec Pack (cBobGomaHo
pacnpoctpansiemoe I10), FAR Manager (cBob6oano pacnpoctpansemoe I10), Cisco Packet Tracer 7.1
(cBoboaHO pacnpoctpansemoe [10), Quantum GIS (cBoboaHo pacnpoctpansemoe [10), Python (cBo6o-
Ho pacnpoctpansiemoe [10), R (cBob6oano pacnpoctpansiemoe I10), Rstudio (cBo6ogHO pacmpoctpaHsie-
moe [10), SMath Studio (cBobomno pacmpocrpansiemoe [10), GNU Octave (cBoOOIHO pacrpocTpaHse-
Mmoe [10), Scilab (cBoboano pacmpoctpansemoe I10).

8.2. IlomemeHus A1 CAMOCTOSITEIbHOM PadoThI:

1. OcHameHHOCTh MOMELIEHUs JUIsl CaMOCTOSITEIbHOM paboThl: 13 mocamounsix mecT. CTyn —
25 mT., CTON — 2 WT., CTOJ KOMOBIOTEpHBIA — 13 mT., mKkad — 2 mrT., JOCKa ayauTOpHAsT MapKepHas —
1 wr., APM yuebnoe I1K (MonuTop + cucremusliii 61ok) — 14 mr. Jloctyn k cetu «MHTepHET», B dIeK-
TPOHHYIO HH(POPMALIMOHHO-00Pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHs AUIIEH3MOHHOTO TporpamMmmHoro obecrneuenusi: Microsoft Windows 7 Professional:T'K
Ne 1464-12/10 ot 15.12.10 «Ha nocraBky kommnbtoTepHoro odopynoanusi» ['K Ne 959-09/10 ot 22.09.10
«Ha mocTtaBky KOMIBIOTEpHOW TeXHUKW» (oOciyxuBanue 10 2025 rona) I'K Ne 447-06/11 ot 06.06.11
«Ha moctaBky obOopynoBanus» (oocmyxuBanue a0 2025 roga) 'K Ne 984-12/11 ot 14.12.11 «Ha no-
cTaBKy obopynoBanus" (oocmyxkuBanue no 2025 roga) Jorosop Ne 1105-12/11 ot 28.12.2011 «Ha mo-
CTaBKy KOMIBIOTEpPHOTO oOopyaoBaHus» (oOciyxkuBanue no0 2025 roxa), JoroBop Ne 1106-12/11 ot
28.12.2011 «Ha mocTaBKy KOMIbIOTEpHOrO 00opyaoBaHus» (obciayxuanue a0 2025 roga) 'K Ne 671-
08/12 or 20.08.2012 «Ha mocraBky npoaykiuumn» (oocayxuanue 10 2025 roaa), Microsoft Open Li-
cense 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 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 (o6cyxuBa-
nue 1o 2025 rona), Microsoft Open License 60853086 ot 31.08.2012 (o6cnyxuBanue 10 2025 roaa)

Kaspersky antivirus 6.0.4.142.

2. OcHAIlIEHHOCTh NMOMEIIEHUS JJIsi CaMOCTOATENbHOM paboThl: 17 mocagounsix MecT. Jlocka Juis
nucbMa Mapkepom — | mT., pabouue MecTa cTyJaeHToB, obopynosannslie [1K ¢ noctynom B cets YHUBep-
cutera — 17 mT., MynbTUMEANIHBIN TipoekTop — 1 mT., APM npenogaBatens 1uist paboThl ¢ MyIbTUMEINA
— 1 mT. (cucTemMHBIN OJIOK, MOHUTOPHI — 2 mT.), cTol — 18 mrT., cryn — 18 mt. loctyn k cetn «MHTEp-
HET», B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHp JHIEH3MOHHOTO MpOrpaMMHOro obecreueHus: OneparnuonHas cucrema Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha noctaBKy KOMIBIOTEPHOTO 000PYI0BAHUSD.

Oneparnronnas cuctema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011 (o6cnyxuBanue 1o 2025 roaa).



Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007 (o6cayxwuBa-
uue 10 2025 romga).

3. OcHaIEHHOCTh TIOMEIIEHHUS JJISI CaMOCTOSTEbHOM paboThl: 16 mocamounsix MecT. CTOJ KOM-
IBIOTEPHBIN JUIS CTYJCHTOB (TUI 4) - 3 IIT., CTOJI KOMIBIOTEPHBIN Uil CTYJCHTOB (THUI 6) — 2 WIT., CTOJ
KOMITBIOTEPHBIN I CTYeHTOB (Tur 7) — 1 mT., Kpecio npemnojaBarens (ceTka, I[BeT YepHbIi) — 17 miT.,
JI0CKa HarojbHas MoOWJIbHasi Oenast MarHMUTHO-MapkepHas «Magnetoplany 1800Mmx1200mMm - 1 mT.,
mono0s0k Lenovo M93Z Intel Q87 — 17 mur., miakar — 5 mr. Jloctym k cetr «HTEpHET», B 2JIEKTPOH-
HYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCHUTETA.

[lepedeHp JIUIEH3MOHHOTO MporpaMMHOro obecredeHus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011 (o6cmyxuBanue n0 2025 roaa).

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010 (06-
ciyskuBanue 10 2025 roja).

CorelDRAW Graphics Suite X5 lorosop Ne559-06/10 ot 15.06.2010 «Ha mocTtaBky nporpamm-
HOTO oOecrieueHus» (o0cmyxuBanue 1o 2025 rona).

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

Cisco Packet Tracer 7.1 (cBoGoaHo pacmpoctpansemoe I10), Quantum GIS (cBoboaHO pacmpo-
ctpansiemoe I10), Python (cBoboano pacmpocrtpansemoe I10), R (cBob6onno pacnpoctpansemoe 110),
Rstudio (cBobomno pacmpoctpansemoe [10), SMath Studio (cBobomHO pacmpoctpansiemoe I10), GNU
Octave (cBoOoano pacnpoctpansemoe [10), Scilab (cBob6oaHO pacnpoctpansiemoe [10).

4. Cankr-IlerepOypr, Mansiii ipocriekt B.O., 1.83, yueOnbIit rieHTp N3, yuTaIbHBIC 3QJTHI.

Aynuropuu 327-329

OcHaIIEHHOCTh: KOMITbIOTEpHOE Kpecio 7875 A2S — 35 mit., CToJI KOMITBIOTepHBIA — 11 mT., MO-
Ho6tox Lenovo 20 HD - 16 ., qocka HacTenHas 6emas - 1 wmr., morurop JKK Philips - 1 mt., MoruTOp
HP L1530 15tft - 1 wrT., ckanep Epson Perf.3490 Photo - 2 mir., cuctemusiit 610k HP6000 — 2 mit; cren-
Jax OTKPBITHIHA - 18 mit., Mmukpodon J[-880 ¢ 071c.u. - 2 wT., KHWKHBINA mKad - 15 mr., mapra - 36 wr.,
cTya - 40 miT.

[TepedeHb IUIIEH3UOHHOTO IPOTPAMMHOTO 00ECTIEUCHHMS:

ABTOMaTH3UpOBaHHAsA HH(pOpMalMOHHO-01OIoTeuHas cucrema (AUBC)

MARK-SQL, Upbuc, nocryn B UuTepHeT

Microsoft Windows 7 Professional (JIuriensuonnoe cornamenne Microsoft Open License
48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIumen3uonnoe cornamenue Microsoft Open License
46431107 ot 22.01.2010)

AuTHBHpYCHOE mporpammHoe obOecneuenue Kaspersky Endpoint  Security  (/Iorosop
Ne 1810(223)-12/17 ot 11.12.17)

5. Cankrt-IlerepOypr, 21-a nuuaus B.O., 1.2-4/45, yueOnblii nentp Nel, ynTaabHbIi 3a1.

Aynuropus 1165

OcHaiennocts: anmapat Xerox W.Centre 5230- 1 mT., ckanep K.Filem - 1 mir., konupoBaibHbIi
anmapar - 1 mr., kpeciao — 521AF-1 wr., monurop KK HP22 - 1 mr., monutop KK S.17 - 11 wT., npus-
tep HP L/Jet - 1 wr., cucremusiit 610k HP6000 Pro - 1 mr., cuctemusiit 6;10k Ramec S. E4300 — 10 .,
ckanep Epson V350 - 5 mrt., ckanep Epson 3490 - 5 mwir., cton 160x80%72 - 1 mt., cryn 525 BFH030 - 12
IT., mKag KaTanoxHsi - 20 mr., ctyn «Kogobay -22 mrt., cron 80x55%72 - 10 mt.

6. Caukt-IlerepOypr, 21-sa nmuaus B.O., 1.2-4/45, yae6nbrit nentp Nel, yuTanbHbIH 3a1.

Aynuropus 1171

OcHamienHocTh: KHWKHBIA 1mKad 1000%x3300x400-17 ., cton, 400x180 Turanuk «Pico» -
1 mrr., CTON MUCBMEHHBIH ¢ TyMOoi — 37 mT., kpecino «Cannes» gepHoe - 42 miT., Kpeciio (KpeMoBoe) —
37 wrt., Tenesuzop 3DTV Samsung UEB5SOAT - 1 ., Monutop Benq 24 - 18 ., mudposoit K-
tpancuBep TAIDEN - 1 mr., nynet ais npeserramuii R700-1 mt., mono6siok Lenovo 20 HD - 19 mir.,
ckanep Xerox 7600 - 4.

[lepeueHb JIMLIEH3MOHHOTO MTPOTPAMMHOTO O0ECTIEUEHUSI:

ABTOMaTu3MpoBaHHast HHPOpMAIMOHHO-OnbmoTeunas cucrema (AUBC)

MARK-SQL, Upbuc, noctyn B UaTepHET



Microsoft Windows 7 Professional (JIumensuonnoe coriamenne Microsoft Open License
48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunien3sunonHoe cormamenue Microsoft Open License
46431107 ot 22.01.2010)

AunTHBHpYCcHOE mporpammHoe obOecreuenune Kaspersky Endpoint Security (dorosop Ne
J810(223)-12/17 ot 11.12.17)

8.3. IlomMereHust 1Jis1 XpaHEeHUS ¥ NMPOPUIAKTHIECKOT0 00CTYyKUBAHUS 000PYT10BAHUA:

1. LlenTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:

OcCHaIlIEHHOCTh: MEPCOHANBHBINA KOMITbIOTEp — 2 WT. (HocTymn K cetu «HHTepHeT»), MOHUTOp —
4 mT., CeTeBON HAKOMMUTENh — | MIT., HCTOYHUK OecTiepeOOWHOTO MUTAHUsS — 2 TIT., TEJIEBU30P IIa3MeH-
uelii Panasonic — 1 m., Touka Wi-Fi — 1 mir., masiusHast craHius — 2 IIT., Ipeiab — 5 mIT., mepdoparop — 3
IT., HA0OP MHCTPYMEHTAa — 4 TIT., TECTeP KOMMBIOTEPHOU ceTH — 3 MmT., OAJJIOH CO CKaThIM ra3om — 1
IIT., TacTa TeIIoNpoBOAHas — | 1IT., mbuiecoc — 1 MWIT., paaAuocTaHuus — 2 IIT., CTON — 4 mT., Tym6a Ha
KoJecukax — | mIT., mojcTaBKa Ha KojiecMkax — | mrT., mKkad — 5 mrT., Kpecio — 2 mT., lectHua Alve —
1 .

[Tepeuenpb aHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 7 Professional (J1u-
nensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

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

AHTHUBHpYCHOEe TporpamMMmHoe obOecrmeuenne Kaspersky Endpoint  Security ([{oroBop
Ne J1810(223)-12/17 ot 11.12.17).

2. LleHTp HOBBIX HH(GOPMAIIMOHHBIX TEXHOJOTHHA U CPEICTB O0yUCHHUS:

OcCHaIIEHHOCTh: CTON — 5 MIT., CTYJI — 2 IIT., KPecao — 2 MmT., mKkad — 2 mT., IepcoHaIbHbIA KOM-
nproTep — 2 Wr. (1octyn Kk cetu «MHTEepHEeT»), MOHUTOP — 2 WT., MDY — 1 1wT., TeCTep KOMIbIOTEPHOU
ceTd — | mT., GaIIIOH CO CXKAaThIM Ta3oM — 1 IIT., IypynoBepT — 1 mT.

[epeueHpb TUIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 7 Professional (J1u-
niensronnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012).

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

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (Jlorosop
Ne 1810(223)-12/17 ot 11.12.17).

3. llenTp HOBBIX HHYOPMAITMOHHBIX TEXHOJIOTUIA U CPEJACTB OO YUCHHUS:

OcCHaIIEeHHOCTh: CTON — 2 MIT., CTyNba — 4 mT., Kpecno — 1 mrT., mkad — 2 mT., IepCOHANbHBIN
koMmmbroTep — 1 mT. (moctyn k cetu «/HTepHeT»), Be6-kamepa Logitech HD C510 — 1 mr., KonoHKH
Logitech — 1 mit., TecTep KOMITbIOTEpHOM ceT — | mT., gpenb — 1 wT., TenedoH — 1 wT., HabOp PyUHBIX
WHCTPYMEHTOB — | mmT.

[lepeueHp IUIIEH3MOHHOTO ITporpaMMHoro obecneueHus: Microsoft Windows 7 Professional (JIu-
nensnonnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011).

Microsoft Office 2007 Professional Plus (JIunen3uonnoe cornamenue Microsoft Open License
46431107 ot 22.01.2010).

AHTUBHpYcHOEe TporpamMmmHoe obecreuenne Kaspersky Endpoint Security (dorosop
Ne ]1810(223)-12/17 ot 11.12.17).

8.4. J/IunieH3MOHHOE MPOrPpaMMHOe ofecreyeHme:

1. Microsoft Windows 8 Professional (morosop 6eccpounsriii 'K Ne 875-09/13 ot 30.09.2013 «Ha
MMOCTaBKY KOMITBIOTEPHOU TEXHHUKH)

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

3. Microsoft Office 2010 Professional Plus (morosop 6eccpounsiit Microsoft ~— Open License
60799400 ot 20.08.2012, moroBop 6eccpounsrii Microsoft Open License 47665577 ot 10.11.2010, moro-
Bop Oeccpounbiii Microsoft Open License 49379550 ot 29.11.2011).
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