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PaGouas nporpamma aucuunimubl «CucmemMbl QBMOMAMUBUPOCAHHOZO HPOCKMUPOCAHIUA

yempoiiems cu:060i s:aexmponuxu 6 cpede Altium Designery paspaborana:

— B coorBeTcTBHH ¢ TpedoBaHusMu PI'OC BO — marucrparypa 1o HanmpaBJIEHHIO TIOATOTOBKH
11.04.04 DaeKTPOHHKA H HAHO3JIEKTPOHMKA M YPOBHIO BBICIIEr0 OOpPa3OBaHHS MaruCTPaTypa,
YTBEPXKACHHOTO Npuka3zom MunoOpHayku Poccuu A2 959 ot 22.09.2017 2.;

—Ha OCHOBaHUHM Yy4eDHOro IJlaHa MarucTpaTypel MO Hanpaeienury noarotoBkd 11.04.04

DNIEKTPOHHUKA U HAHOIJIEKTPOHHKA HATIPABIEHHOCTD (Tipoduib) « CHIOBAs DIEKTPOHUKA.

CocraBurenb K.T.H., 1o1eHT bennukuii A A,

PaGouas nporpamMma paccMOTpeHa H 0400peHAa Ha 3aceNaHuy Kadenpbl DIEKTPOHHBIX CHCTEM

ot 30 suBaps 2023 r., nporokon Ne 7.

3asenviomii kabenporii
JIYEOLL penp I.T.H., 0L, N .N. PactBopoBa



1.IEJIA ¥ 3AIAYM JUCIUTIIAHBI

Henp nucuumianHel «CucTeMbl aBTOMATU3MPOBAHHOTO IPOEKTHUPOBAHUS YCTPOMCTB CHUIIOBOM
ANEKTPOHUKH B cpene Altium Designery»:

- TOJArOTOBKAa MarucTpoB, 00JIaJaIOIIUX IIUPOKUM KPyro30poM B 00JacTH aBTOMAaTHU3UPOBAHHOTO
OpOeKTUpOBaHHUS DY M yMEIMHX NPOPECCHOHATBHO CO3[aBaTh CXEMBI JJIEKTPUUYECKUE MPUHIUIHAIIL-
HbI€ U IE€YaTHbIE IUIAThl P KOHCTPYHUPOBAHUM U pa3pabOTKEe aBTOMATUYECKHUX M aBTOMATHU3HUPOBAHHBIX
CUCTEM YNPABJICHHUS MPOMBIIIJIEHHBIMU OOBEKTaMH, HCIOJb3Yys COBPEMEHHBIE CPEJICTBA MPOEKTHPOBA-
HUSL.

OCHOBHBIE 33/1a4H TUCLUILUIMHBL:

- U3y4YCHHME JUCUUIUIMHBI HAIPaBJICHO Ha OCBOCHUE IPHHLUIOB IOCTPOEHHUS M HCHOJIb30BAHUS
nporpaMmbl  MH(GOPMALMOHHBIX TEXHOJIOTHUH MPOEKTHPOBAHUS AIIEKTPOHHBIX CHUCTEM, a TAKKe IOJIy4eHHE
NPaKTUYECKUX HABBIKOB PabOTHI B cpeze nmpoekTrpoBanus Altium Designer.

2. MECTO JUCHOHUIIVIMHBI B CTPYKTYPE OIIOII BO

HucuumnuHa  «CHCTeMBl  aBTOMAaTH3HMPOBAHHOTO  NPOEKTUPOBAHHS ~ YCTPOWCTB  CHIIOBOM
ANEKTPOHUKH B cpene Altium Designer» oTHOcHTCS K 4acTH (paKyIbTaTUBHBIX nucuuiind broka «DT/I»
OCHOBHOM Mpo(hecCHOHANBHOW 00pa30BaTeIbHON IMpOrpaMMbl MO HampaBieHHUIO NoATOTOBKU «11.04.04
DJIeKTPOHUKA M HAHOAJIEKTPOHUKA» U M3ydaeTcs B 3 cemecTpe.

[TpenmecTBYOMMUME KypcamMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oasmpyercs aucuuminHa «Cucre-
MBI AaBTOMAaTH3WPOBAHHOTO TIPOCKTUPOBAHMS YCTPOWCTB CHJIOBOM OJEKTPOHMKHM B cpeae Altium
Designer» siBasitorest « CAIIP», « CATIP 351eKTpOHHBIX YCTPOWUCTBY.

JucuunnuHa «CHCTEMbl aBTOMAaTH3MPOBAaHHOTO IMPOCKTHPOBAHUS YCTPONCTB CHIIOBOHM AJIEKTPO-
HUKU B cpene Altium Designer» sBisieTcs 3aBepluaromieil MUK AUCHUILIAH MO HAMPABICHUIO MOATOTOB-
KH.

3. INTAHUPYEMBIE PE3YJIBTATbHBI OBYYEHHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE
C IJIAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHHSI OBPA3OBATEJBHOM
IMPOT'PAMMBI

[Ipouecc u3ydyenus auciumnianabl « CHCTEMBbl aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUSI YCTPONCTB
CWJIOBOW OJJICKTpOHMKH B cpeae Altium Designer» HampaBieH Ha (OpPMHUPOBAHUE CICAYIOIIHX
KOMIIETEHIIUN:

®opmupyeMble KOMIETEHIHH

KOZI H HAMMCHOBAHUEC HHAHUKATOPA

Conepxanue KoMIereH- Koz AOCTHIKEHHS] KOMIIETEHIHH

107071 KOMIICTCHIINH

IIKC-3.1 3naeT crnocoObl OpraHu3anuy U MPOBEACHUS
CrniocobeH K opraHu3anuu
U TIPOBEACHUIO JKCIIEpH-
MEHTAJIbHBIX HCCIIEI0Ba-

OKCIICPUMCHTAJIBbHBIX I/ICCJ'IC,I[OBaHI/Iﬁ

IIKC-3.2 YMeeT caMOCTOSTENbHO MPOBOAUTH IKCIEPH-

N IIKC-3
HUW C IPUMEHEHHEM CO- MEHTAaJIbHBIE HCCIET0BaHUS
BPCMCHHBIX CPECICTBE M MC- IIKC-3.3 BnaneeT HaBbIKAMH HPOBEJCHHS HCCIIEHOBAHUS
TOLOB
C IPUMCHEHUEM COBPEMEHHBIX CPEJICTB M METOJOB
['otoB ompexensaTh ueny, IIKC-5.1 3Haet cxeMbl U yCTPOUCTBA 3JIEKTPOHUKHU pas3-
OCYILECTBISATh IOCTAHOB-
yim JUYHOTO (PYHKIIMOHAIHHOTO HA3HAYCHUS
Ky 3a71a4 MPOSKTHPOBAHMS
SIEKTPOHHBIX MPHGOPOB, K-S IIKC-5.2 YMeeT NMOATrOTaBINBaTh TEXHUYECKUE 3aMaHUSA

CXCM U YCTPOﬁCTB pas- Ha BBINTOJIHCHUC MMPOCKTHBIX pa60T
JJMYHOT O (I)YHKL[I/IOHaJ'IBHO-
I'0 Ha3HAa4YCHU:A, IIOATrOTaB-

JIMBAaTh TCXHUYCCKHUC 3a-

IIKC-5.3 Bnaneetr HaBbIKaMu pa3pabOTKU YCTPOUCTB CH-

JIOBOM 9JICKTPOHHUKHU




®opmupyeMble KOMIETEHIHH

107071 KOMIICTCHIINH

KO)I H HAMMCHOBAHMEC HHAHUKATOPA
Couepmalme KOMIETEH- Koz AOCTHIXKCHUA KOMIICTCHIMNH

JlaHUS Ha BBIIIOJIHEHHE
MPOEKTHBIX paboT

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
4.1. O0bemM QUCHUIIMHBI U BU/JBI y4eOHO# padoThl

OO61mas Tpy10€MKOCTh Y4eOHOHM JUCIIUIIMHBI COCTABIsACT / 3a4€THYIO €IUHUILY, 36 aK. 4acoB.

AK. 4acsl 110
Bupa yueonoii padornl Bcero ak. yacoB ceMecTpaMm
3
AyautopHas padoTa, B TOM 4ucJje:
Jlexuuu (JI) - -
[Ipaktuueckue 3anatus (I113) 18 18
Jlaboparopusie padotsl (JIP) - -
CamocTositesbnan padora cryaentos (CPC), B Tom 18 18
ymucie:
IToAroTOBKA K NPAKTHYECKUM 3aHATHAM 14 14
[MoaroroBka Kk 3a4ery 4 4
IIpome:xkyTouHasi arrectamus - 3a4et (3) 3 3
OO0umas Tpy10eMKOCTH U CIUILIUHBI
aK. vac. 36 36
3ay4.el. 1 1
4.2. Conep:kaHue TUCIHUTIIUHBI
VY4eOHBIM MJIaHOM NPETyCMOTPEHBI: MPAKTHUECKUE 3aHATHUSA.
4.2.1. Pa3jieipl JUCUMIJIMHBL M1 BU/IbI 3aHATHH
Buabl 3anaTuii
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Pazgen 1 «Altium Designer. O0mue cBeeHHS O 3 4 4
IporpamMmme)
Pasgen 2 «IIpoexTupoBaHue ne4yaTHBIX IJIAT B 28 14 14
nporpamme Altium Designer»
Hroro: 36 - 18 18

4.2.2.Conepsxkanue pa3jiejoB IUCHUNIUHBI

JIeKIIMOHHBIX 3aHATHH - IO y4eOHOMY IUIaHY HE MPEeAYCMOTPEHO.




4.2.3. llpakTHyecKkue 3aHATHUS

Ne . TpynoemkocTh
Paznennt TeMaTnka NpakKTHYECKUX 3AHATHH
n/n B aK. yacax
1. Paznen 1 |O6mme cBenenust 06 Altium Designer. 4
2. Paznen 2 |Co3nmanue yCcioBHBIX Tpaduueckux 0003HAYCHUH JIEMEHTOB B 2

CAIIP Altium Designer. Pazpa6orka B CAIIP Altium Designer
MOCAJ0YHBIX MECT Ha MEYaTHOW IUIaTe.

3. Paznen 2 |YmakoBka BBIBOJIOB KOHCTPYKTHUBHBIX d1eMeHTOB B CAIIP 2
Altium Designer.

4, Paszmen 2 |Co3naHue cxeM DJIEKTPUUECKUX 2
NPUHIUIHATBHEIX peaakTopoMm Schematic CAITP Altium
Designer.

5. Paznen 2 |Pa3MenieHne KOHCTPYKTHBHBIX JIEMEHTOB 2
Ha nedaTHoM miarepeaaktropoMm PCB.

6. Paznen 2 | TpaccupoBka neuyatHbix miat B CAIIP 2
Altium Designer B aBTOMaTHYECKOM PEKHUME.

7. Paznen 2 |PaGota co cranmaptHeiMu Oubnamorekamu B CAIIP Altium 2
Designer.

8. Pasmen 2 |BriBox Ha meuaTh pe3ynbTraTtoB npoektupoBanue B CAIIP Altium 2

Designer. DxcropT pe3ynbTaToB npoektupoBanus CAIIP Altium
Designer B ¢opmar AutoCAD.

Hroro: 18

4.2.4. JlaGopaTopHbie padoThl
JlabopatopHble pabOTHl HE MPEITyCMOTPEHBHI.

4.2.5. KypcoBbie paGoThl (IPOEKTHI)
KypcoBbie paboThl (IpOEKThI) HE MPEIyCMOTPEHBI

5. OBPA30OBATEJIBHBIE TEXHOJIOTUH

B xone oOyueHust npuUMeHsIOTCS:

IpakTnyeckne 3anaTus. L{enn nmpakTHUEeCKUX 3aHATUUI:

-COBEPILEHCTBOBATh YMEHUS U HABBIKU PEIICHUs MPAKTUUYECKUX 3a]ad.

['maBHBIM cozep:kaHuEM 3TOrO BHJA Y4EOHBIX 3aHATUH SABISETCS paboTa Kakaoro oOydarouierocs Io
OBJIQICHUIO NIPAKTHYECKUMHU YMEHUSIMH M HAaBbIKaMU MPO(ECCUOHANIBHOMN JeSITeIbHOCTH.

Koncyabpranuu (Tekymasi KOHCYJIbTallMs, HAKaHyHE 3a4eTra) SBJISETCS OJHOW U3 (OpM PYyKOBOACTBA
yueOHOIM paboTol 00ydYaromMXCsl M OKa3aHWs MM IOMOILM B CaMOCTOATEIbHOM H3YYEHUM MaTepuana
JTUCLMIUIMHBI, B JIMKBUAALMHA UMEIOIIMXCS MPOOEIOB B 3HAHUSX, 3aJJOJUKEHHOCTEH MO TEKYIIUM 3aHATHAM, B
MOJrOTOBKE MUCHMEHHBIX Pa0OT (TIPOEKTOB).

Texkymue KOHCYJIbTallUM NPOBOIATCS IpernojaBaTesieM, BEAYLUIUM 3aHATUS B Yy4eOHOM rpymmne,
HAy4YHBIM PYKOBOAMTEIEM U HOCAT KaK MHIMBUAYAJIbHbII, TaK U TPYNIIOBOM XapakTep.

CamocrosiTeJibHasi padoTa 0o0ydalIIMXCs HampaBlieHa Ha YriyOJeHHWe W 3aKpervieHue 3HaHWM,
MOJYYEeHHBIX HAa JIEKUUAX M JPYTHX 3aHATHIX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIBHOTO AaKTHBHOTO
NpUOOPETEHNsI HOBBIX, JOINOJHUTENIBHBIX 3HAaHUM, MOATOTOBKY K MPEACTOSIIMM Yy4e€OHBIM 3aHATUAM H
MIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA AJI TEKYIWEI'O KOHTPOJISI YCIIEBAEMOCTMU,

MPOMEXYTOUYHOM ATTECTAIIMA IO UTOTAM OCBOEHMUS IUCIHUATLJINHBI

6.1. Ouenounvle cpeocmea 011 CAMOCHOAMENbHOU PAOOMbl U MEKYULe20 KOHMPOJisi
ycnegsaemocmu




Tematuka aJisi CaMOCTOSTEIbHON MOATOTOBKH
Pa3znen 1. Altium Designer: O0mue cBeaeHuss 0 MporpaMme
1. Kakue Bo3MoxxHOCTH TpenocTaBisieT nporpamma Altium Designer?

2.
3.

Kakue cpencTBa mo3BONISIIOT peain30BaTh MOCTABICHHBIE LETH padOThI?
Yem obecrieueHO (PYHKIIMOHUPOBAHHE MPOTPAMMBI?

4. Kaxue BUABI TEXHUYECKHUX YCTPOMCTB MO3BOJAIOT (GYHKIIMOHHPOBATH MpOrpaMme B pabo-
yeM pexume?

5. Kakas npenycMoTpeHa cucreMa 0e30MacHOCTH U 3aIIUTHI TaHHBIX?

Pa3nen 2. [IpoexTupoBanue nevaTHsIX miaT B nporpamme Altium Designer

1. Kakune ocHOBHBIE Tanbl NPOEKTUPOBAHUS NEYATHOW IIaThl?

2. Kakne maccuBbl JaHHBIX HEOOXOJUMO CHOPMHUPOBATH ISl pa3pabOTKU NEKTPUUECKON

CXeMBbl ycTpoicTBa?

3. Kakum 00pa3oM ocyIIecTBIseTCS BBOA MCXOTHBIX JTaHHBIX MPU (POPMUPOBAHUU CXEMBI
BIEKTPUIECKOM?

4. Kakum o6pa3om ocymiecTBiseTcs MpoBepKa cXeMbl Ha paboTOCIOCOOHOCTH?

5. Uto Takoe cTpyKTypa MedaTHOW IiaThi?

6. UYrto BKiIIOYAET B ce0sl MOHATUE «aBTOTPACCUPOBKaA»?

6.2. Ouyenounvie cpedcmea 0711 NPOBEOCHUS NPOMENCYMOYHOU ammecmayuu (Ougg. 3auema)
6.2.1. Ilpumepuvlii nepeuenv eonpocoe/3adanuii Kk ougeh. 3auemy (no oucuuniune):

1

AN D AW

~

. OCHOBHBIE ATaNbl Pa3pabOTKU MPOCTEHIIed TPUHIUITNATHHONW EKTPUIECKON CXEMBI.
. OCHOBHBIE IPUHIUIIBI Pa3MEIIEHUs] KOHCTPYKTUBHBIX 3JIEMEHTOB

. Co3aHue npoeKkTa Ha IpUMepe IUIaThl MyJIbTUBHOpaTOpa.

. Co3zaHue mpoeKTa IUIaThl MPOCTEUIIEH JIEKTPUUYECKON CXEMBI.

. OCHOBHBIE NPUHLHUIBI TPACCUPOBKH MEYATHOU IJIAThI

. OcHOBHBIE TPeOOBAHMS AJI BBIOJIHEHUS YepTEKEH.

Hepe‘{I/ICJII/ITL OCHOBHBIC JTaIllbl CO3JaHHUA CXCMBI BHGKTqueCKOﬁ HpHHHHHHaHBHOﬁ B

nporpamme Altium Designer.

8.

Kakue JaHHBIC HCO6XOI[I/IMO HUCIIOJIBb30BaTh npu CO3JaHHUN  CXCMbI 3J'I6KTpPI‘-ICCK01>i

NPUHIUITHATBHON?
9. Kakue orpaHuYeHUs] BOSHHUKAIOT IPU (GOPMHUPOBAHUU CXEMBI DJIEKTPHUUECKOM MPUHIUIUAIBHONW B
cpene Altium Designer?

10.

11

12.
13.
14.
15.
16.

Kakue BO3MOKHOCTH NMPEAOCTABISAET IeMO Bepcus mporpammsl Altium Designer?

. I3 xakux 3TanoB COCTOUT MPOLECC MPOEKTUPOBAHUS MEYATHON ILIATHI?

Kakum 00pa3oM ocyiecTBiseTcsl MpoBEpKa MIaTsl ?

Kakue xpuTepuu HCIONB3YIOTCS MPH MPOBEPKE IUIATHl HA pab0TOCTIOCOOHOCTH?

Ha ocHOBe Kakux JaHHBIX J€laeTcs 3aKJII0UeHHEe 0 pab0TOCIOCOOHOCTH MEYaTHOW IIaThl?
Kakum 06pa3om BBINOJHSAETCS yIpaBiI€HUE CTPYKTYpPOHl medaTHOU IiaThl?

UTo moHMMaeTcsl oA CTPYKTYpOU MedaTHOH miaThi?

17. Kakre MaccuBBI JaHHBIX HEOOXOAMMO C(HOPMHUPOBATH ISl pa3pabOTKH IIEKTPUYECKON CXEMBI
ycTpoiicTBa?

18. Kakum o00pa3oM ocCymecTBIseTCsl BBOJ HWCXOJHBIX JAaHHBIX OpU (QOPMUPOBAHUU CXEMBI
BAEKTPUIECKOM?

19. Kakum 006pazom OCyIIeCcTBISETCS MPOBEPKa CXEeMbI HAa pabOTOCTIOCOOHOCTH?

20. Yto Takoe CTpyKTypa MeYyaTHOW IJIaThl?

21. Yrto BkiIrOYaeT B ceOsl MOHSITHE «aBTOTPACCHUPOBKA»?

22. Kakyie MpUHIMUIBI B OCHOBE PabOTHI MO Pa3MEIICHUI0O KOHCTPYKTHBHBIX JIEMEHTOB

Ha redatHou ruatepegaktropom PCB?

23. Kak peamusyercs skcrnopT pesynbTaToB mnpoektupoBanus CAIIP Altium Designer B ¢opmar
AutoCAD ?

24. Kakum oOpa3oMm opraHu3oBaHa pabora co craHgapTHeIMH OubOiuorekamu B CAIIP Altium
Designer?

25. Kakue cpencTBa MO3BOJISIIOT PEaln30BaTh MOCTABICHHBIE LEIH PabOThI?



26.Yem obecrniedeHO (QYHKIIMOHUPOBAHHUE MPOTPAMMBI?

27. Kakue BHIBI TEXHHYECKHUX YCTPOWCTB MO3BOJISIOT ()YHKIHOHHPOBATH MporpamMme B padodem
pexunme?

28. Kakas mpeaycMoTpeHa cucteMa 0e30MacHOCTH M 3alUThI JAHHBIX?

6.2.2. IlpuMepHbBIEe TECTOBBIE 3aJaHNUSI K 3auemy

Bapuant Nol

Ne

i Bompoc BapuanThl oTBEeTa

1. u3genue, U3rOTOBJICHHOE M3 OJHOPOJIHOTO TO
HaMMCHOBAHHUIO MaTepHaa.

2. U3[eNue, COCTaBHBIC YaCTH KOTOPOTO
MOJUIeKAT COCTUHEHHUIO COOPOYHBIMU
OTEPALUSIMH.

3. u3genue, U3rOTOBICHHOE M3 OJHOPOJIHOTO TIO
MapKe MaTepuaa.

4. nBa m Ooiee U3IENNH, HE COCTMHEHHBIX
COOPOYHBIMHU OTEPALUIMH, HO
npeJHa3HAuYCHHBIC /IS BBITOTHEHHUS
B3aMMOCBSI3aHHBIX JKCIUTyaTallHOHHBIX
GyHKIUH.

Z[aﬁTe ONPECACIICHHUC ITOHATUIO! «c6opqua${
C¢AUHHUIAa - 3TO ...».

1. pa3paboTKa KOJIMYECTBEHHBIX MEP.

2. COKpalieHue o0Iero KOJIMYecTBa TUIIOB.
JlaiiTe ompeneneHne MOHATHIO: «pa3paboTka» - | 3. IpOLECC BCECTOPOHHETO MCCIEN0BaHUs,
3TO . NpeaHa3HAUYECHHBIN JJI MOJYyYEHHUs 3aJaHHBIX
pe3yabTaToOB.

4. yacTp mpouecca NpOeKTUPOBAHUS.

1. ynopsiioueHHasi COBOKYIHOCTh 3JIEMEHTOB,
HaXOJSAIUXCA B OTHOLICHUSX JPYT C APYTOM,
00pa3yIomux eIuHoe Ielioe, MpeaHa3HauYeHHOe
JlaliTe ompejaeneHuEe MOHITHIO: «CUCTEMay - JUTSL JOCTHIKEHHUS 3aJaHHBIX IEJICH.

3TO . 2. MHO>KECTBO BJIEMEHTOB, MOHITHH, HOPM.

3. uznenue, mpeaHa3HAYEHHOE JUISl BBHIITOJTHCHUS
3aIaHHBIX QYHKIHHA U HEACIUMOE Ha YaCTH.

4. ynopsiioueHHass COBOKYITHOCTh AJIEMEHTOB.

1. ycTaHOBIEHHAs Ha 00BEKTaX C Pa3TMIHBIMU
BapuaHTaMH JIBUKCHUS.

2. cranoHapHasi, mpeJHa3HauYeHHas A paboThI
BHE MOMEILCHUH.

3.HocuMasi, MpeaHa3HaYeHHasl I paboOThl BHE
HOMEIIECHUN.

4 HocuMasi, mpeJHa3HAYeHHAas JJisl paboTh
BHYTPU TIOMEIIECHUMN.

JaiiTe onpeneneHue MNOHATUIO: TpyIIa
4 «mosaeBas» HazeMHbIXx UC - 3T0 anmaparypa ...

1. pakTOpBl HAACIKHOCTH (PYHKIIMOHUPOBAHUS.
2. ¢akTophl, CBSI3aHHBIC C BHIOOPOM CXEMHBIX U
KOHCTPYKTHUBHBIX pPEIICHUH.

3. akTopkl, CBSI3aHHBIC C PAIMOHAIBHOM
opranu3zarueii pabotsl yenoBeka B VC.

4. ¢hakTOphl HAAC)KHOCTH TMPOTPAMMHOTO
obecreueHus.

Z[aﬁTe ONPCACTICHUC TMOHATHIO! obecrieucHHE -
9TO .




Brigenure OCHOBHBIE MPUHLIUIIBI CHCTEMHOTO
nmoaxona. dTo - ... .
A. CTpyKTypHOCTb.

1. A+C+D+E+G

6 B. ®yHkiusa xenateabHOCTH. 2. A+B+E
C. Uepapxuunoctsb. D. IlemocTHOCTD. 3.C+ D+ G
E. Bzanmo3aBUCUMOCTh CUCTEMBI U CPEBI. 4. A+F+G
F. Hanuune KiIr04eBOTO 3JIEMEHTA.
G. MHOX€eCTBEHHOCTh
1. pa3paboTKa TUIOBBIX KOHCTPYKLIHMH Ha
OCHOBE OOIIMX IS psiia U3ETUN TEXHUYECKUX
XapaKTEePUCTHUK.
2. yCTaHOBJIEHHE U IPUMEHEHUE MPaBUII C
LEJbI0 YHOPAIOUYEHHS NEATEIIbHOCTH B
. onpeneaeHHol obyacTu.
7 Jlaiite ONPEACICHHE NOHATHIO. 3. yCTaHOBJIEHUE PALMOHAIBHOTO YKCIIA KaK
«Cummmudukanus - 370 ...». °
JNEUCTBYIOIUX, TaK U pa3zpadaTbiBa€MbIX
Pa3HOBUAHOCTEN OOBEKTOB OJAMHAKOBOIO
(GYHKIIMOHABHOTO Ha3HAYEHUS.
4. pacuieHeHUEe U KOHCTPYKTUBHOE
oopmMiieHHEe OOIIUX Yy3JI0B, MPUTOJIHBIX AJIS
HCIIOJIb30BAHMS B PA3IMYHBIX M3ICIIHSIX.
1. HopManbHO (QYHKIMOHUPOBATH B YCIOBHSX
BHOpaIuii.
. 2. HOpMaJIbHO (YHKIIMOHUPOBATH TMOCIE CHATHUS
Haiite OmpeIeNeHHe TOHATHIO. HeiCTBOBABIINX BHOpALU.
8 «BubpoycTOHYHUBOCTh - 3TO CIOCOOHOCTH .
H3EIHS .. 3. BO3BpamaThCs B COCTOSIHUE YCTOMYMBOTO
paBHOBECHS.
4. HOpMaJIbHO (YHKIIMOHUPOBATH B JFOOBIX
YCJIOBUAX 3KCIUTyaTallUuH
1. OCHOBaHHBI Ha MaTeMAaTHYECKUX MOJEISX,
HCIIOJIb3YEMBIX ISl KOMIIOHOBKH.
JlaiiTe ompeneieHHe MOHATHIO.: 2. B OCHOBE KOTOPOTO JIEKUT UCIOJIb30BaHUE
9 «Homorpaduyeckuii MeTOl KOMIIOHOBKH - 3TO | CIIEHUATbHBIX TA0JIUL, 3aMEHSIOMIHUX PAaCUYETHI.
METOJ, ...». 3. ABISIOLIUICA OCHOBHBIM METOJOM.
4. ucnonb3y0OIUNA MOIETN KOMIIOHEHTOB B BUJIE
TUIOCKUX (UTYp MPOCTEHIINX (POPM.
1. c TpebyemMbIM KauecTBOM.
2. Ipyu BO3JIEWCTBUM HEIPEIHAMEPEHHBIX
«DNeKTpOMarHuTHas COBMECTUMOCTb - 3TO paguonoMex, He CO3/1aBaTh HEIOMYCTHUMBIX
10 crnocobHocTh DC OMHOBpEMEHHO (yH- paguonomex apyrum IC.
KIIMOHUPOBATh B PEATBHBIX YCIOBUSAX 3. mpu BO3AEHCTBUU MpeaHAMEPEHHBIX
JKCIUIyaTallUu . » paguonoMex, He CO3/1aBaTh HEIOMYCTHUMBIX
panuonomex apyrum IC.
4. nn. 1+2.
1. Bce 4aCTU CHCTEMBI pPaCIOIaralTcs B OJHOM
«IIpeumymiecTBa LEHTPAIN30BAHHON paguo OTceke.
11 KOMITIOHOBKH 10 CPaBHEHHIO C MHOTOOJIOUHOM | 2. TpeOyeTcs TiaTeiabHas 3KpaHHPOBKA.

- L)

3. PEMOHT U JeMOHTaX Ooyiee YIOOHBI.
4. 1+2.
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ITocTaBbTE COOTBETCTBHE TOMY, 4YTO OTpaXacT
COACPIKAHUC TTOHATHA «®Dusnueckas
MaTeMaTH4YCCKasa1 MOJICIIb».

1. 1s Hee MCXOAHBIMH TapaMeTpaMu SBISIOTCS
reoMeTpHUYecKHe pa3Mepsl 00JacTeil KOMIIOHEH-
TOB U (U3NYECKUE XaPAKTEPUCTUKH
MOJTyTIPOBOTHUKA.

2. oToOpaxkeHue (U3UIECKUX MPOIIECCOB,
OPOTEKAIIUX B MPOoeKTUpyeMbIx DC.

3. ucnomp3yeTcs, Kak MpaBUio, Korjaa TpedyeTcs
OCYIIECTBUTh KaUECTBEHHBIN aHAIU3
XapaKTePUCTUK YK€ UMEIoNIerocs: mpudopa B
ocoOeHHOCTH, KoT/a (hu3nka ero paboThl
M3BECTHA HEJAOCTATOYHO IIOJIHO.

4. ynpolieHHoe oToOpakeHue Hamboiee
CYLIECTBEHHBIX CBOWCTB pPEaNbHOTO 00BEKTa,
BBIP2KEHHOE B MaTEMaTHYECKOi (opme.

13

HaiiTe onpeneneHne MOHITHUIO.
«Kpurepun cornacus - 3TO...».

1. Mepa pacxokaeHUsl CTATUCTUYECKUX H
TEOPETUYECKUX JaHHBIX.

2. HE3aBUCHUMBIE TIEpEMEHHBIC BEIUYHHBI,
BIUSIONINE HA MPOTEKAIOMINA TEXHUYECKUN
nporecc.

3. moiry4eHHe MaTeMaTH4YEeCKOW MOJAENTH
TEXHHUYECKOTO IMpolecca B aHATUTHIECKOM BUJIE
Jake MPH OTCYTCTBHH CBEIIEHUI O MEXaHU3MeE
ero MPOTEeKaHUS.

4. mpou3BeeHUE CTOJIOLOB MaTPHIIBI
MJIaHupoBaHus, paBHoe 1 (wnm -1).

14

«AI[CKBEITHOCTB MOJCIIN IIPpH IIJIAHUPOBAHHU
OKCIICPUMCHTA MOXKHO OLICHUTH IIO KPUTCPHIO
M.

1.CterOA€HTA.

2. Iupcona.

3. ®Oumepa.

4. Konmoropoga.

15

HaiiTe onpeneneHne MOHATHUIO.
«IInanupoBaHue SKCIEPUMEHTA - 3TO ...».

1. Mepa pacxokaeHUsl CTATUCTUYECKUX H
TEOPETUYECKUX JaHHBIX.

2. mpouecc, MpH KOTOPOM MPOECKTHPYEMOMY
U3JICIHIO CTABAT B COOTBETCTBUE €T0
MaTEeMaTHYECKYI0 MOJIEIb.

3. mosry4eHne MaTeMaTH4YEeCKOW MOJAENTH
TEXHHUYECKOTO IMpolecca B aHATUTHIECKOM BUJIE
Jake MPH OTCYTCTBHH CBEIECHUIH O MEXaHU3Me
ero MPOTEeKaHUS.

4. mpou3BeeHUE CTOJIOLOB MATPUILIBI
MJIaHupoBaHus, paBHoe 1 (wnum -1).

16

«3HaYMMOCTh KO3(()ULINEHTOB perpeccuu npu
MJIaHUPOBAHUU SKCIIEPUMEHTA MOKHO
OLICHUTH 110 KPUTEPHUIO ...».

1. CteroneHTa.
2. Iupcona.

3. ®Oumepa.

4. Konamoropoga.

17

HaiiTe onpeneneHne MOHITHUIO.
«PaboTocriocoOHOE COCTOSIHHUE - 3TO
COCTOSTHUE M3JENHS, IPU KOTOPOM ...».

1. u3enue COOTBETCTBYET BCEM
IpEeNbsABISAEMBIM K HEMY TPeOOBaHUSM.

2. ero HEOCHOBHBIE TEXHHUYECKHE IMapaMeTphl
HAXOJATCS B YCTAaHOBIICGHHBIX Tpefernax.

3. ero OCHOBHBIE TEXHUYECKHE MapaMeTphl
HAXOJATCS B YCTAaHOBIICGHHBIX Tpefernax.

4. myHKTBI 1+2.




18

HaiiTe onpeneneHne MOHITHUIO.
«COOl - 2TO ...».

1. HencIpaBHOCTh, HE MPUBOASAIIAS K BHIXOAY M3
CTpOSI M3AETUSL.

2. yTpaTta paboTOCIOCOOHOCTH.

3. KpaTKOBPEMEHHBI CaMOYyCTPaHSIOUIUIICS
OTKa3.

4. coObITHE, KOTOPOE BOSHUKAET B PE3yJIbTaTe
MT'HOBEHHOT'O M3MEHEHUS OJJHOTO WJIH
HECKOJIbKUX MapamMeTpPOB H3JEIHs.

19

Z[aﬁTe ONPCACTICHUC MMOHATHIO: HAACKHOCTD -
3TO CBOMCTBO OOBEKTA ...

1. coxpaHsATh 3HaYEHUS BCEX MapaMETPOB.

2. COXpaHATh B YCTAHOBJIEHHBIX IIpenesax
3HA4YEHHUS BCEX NapaMeTpOB, XapaKTEepU3YIOIINX
CIIOCOOHOCTh W3/1€NUs BBINOJIHATH TpeOyeMble
(GYHKIIUH B 3aJJaHHBIX PEKUMAX U YCIOBHUAX
MPUMEHEHUS.

3. COXpaHATh BO BPEMEHH 3HAUEHHUS BCEX
napamMeTpoB, XapaKTEPU3YIOLUX CIOCOOHOCTD
U3JIEJHS BBIIONHATE TpeOyemble QyHKIIUU B
3a/IaHHBIX PEKHUMAX U YCIOBUSAX MPUMEHEHHUS
4. coXpaHATbh BO BPEMEHU B YCTAHOBJIEHHBIX
npejenax 3Ha4eHUsl BCEX MapamMeTpoB,
XapaKTepU3yIIKNX CIOCOOHOCTh U3AENU
BBITIOJHATH TpeOyemble QyHKIIUU B 3a1aHHBIX
pexuMax M yCIOBHUSX MPUMEHEHHUS,
TEXHUYECKOTO OOCITYyXHBaHU, PEMOHTOB,
XpaHEHUs1 U TPAaHCHOPTUPOBAHUA.

20

Z[aﬁTe ONPCACIICHUC TTOHATUIO: 0€30TKa3HOCTh
- 3TO CBOMCTBO n3aciaus ...

1. coxpaHsATh pabOTOCTIOCOOHOCTH B T€UEHUE
€r0 XpaHEeHHs W/UIM TPAHCIIOPTUPOBAHUS.

2. cOXpaHATh paboOTOCIOCOOHOCTH 0
HACTYIUJICHUS TPEJEIBHOTO COCTOSHUS TPU
YCIIOBHH BBITIOJIHEHUS HEOOXOIUMBIX
npo(UIAKTUIECKUX paOdOT U BOCCTAHOBIICHUS.
3. 3aKIrovaroneecss B MPUCIOCOOICHHOCTH €ro K
NpeIyNpexACHUI0O 1 OOHAPYKEHUIO OTKAa30B U
BOCCTaHOBJIICHUIO pa0OTOCIIOCOOHOCTH M3IEIHS.
4. HeTpepBIBHO COXPAHATH pabOTOCIOCOOHOCTh B
TEeYeHHe HEKOTOPOTro BPeMEHHU 0e3
BBIHYKJICHHOTO TIepephIBa.

Bapuant Ne2

Ne Bompoc BapuanTtel oTBeTa
n/n
HaiiTe omnpeneneHue NOHATHIO. 1. u31enme COOTBETCTBYET BCEM INpEbsBIsE-
«PaborocnocoOHOE COCTOSHME - 3TO | MBIM K HEMY TPEOOBaHUSM.
COCTOSIHME U3JIeNus, IPH KOTOPOM ...». 2. ero HEOCHOBHBIE TEXHUYECKHE MapaMeTpbl
1 HaxoJATCsl B YCTaHOBJICHHBIX Ipejelax.
3. ero OCHOBHbIE TEXHUUYECKUE IapaMeTphbl
HaxoJATCsl B YCTaHOBJICHHBIX Ipejelax.
4. myHKTHI 1+2.
HaiiTe omnpeneneHue NOHATHIO. 1. HeMcnpaBHOCTh, HE MPUBOIALIAS K BBIXOAY
«Cohoit - 31O ..)». U3 CTPOs U3AEIHS.
2. 2. yTpaTta paboTOCIOCOOHOCTH.

3. KpaTKOBpPEMEHHBII
OTKa3.

CaMOYCTpaHsOLIUICS




4, CO6BITI/I€, KOTOPOC BO3HHUKACT B PC3YyJIbTATC
MI'HOBCHHOT'O HM3MCHCHHA OJHOIr0O HWJIHW HC-
CKOJIBKHUX ITapaMCTpPOB HU3CIIHA.

Z[aﬁTe ONpCACICHUC TIIOHATHUIO: HAICK-
HOCTB - 9TO CBOMCTBO OOBEKTA ...

1. coxpaHsATh 3HaYEHUS BCEX MapaMETpPOB.

2. COXpaHATh B YCTAHOBJEHHBIX  Ipefenax
3HAQUYEHHUs] BCEX NapaMeTpoOB, XapaKTepHU3YyIO-
MIUX CIIOCOOHOCTH M3JEHs BBIMOJIHATH TPeOy-
eMble (DYHKIIMU B 33JaHHBIX PEXUMaAX MU YCIO-
BUSX NPUMEHEHHUS.

3. COXpaHATh BO BPEMEHM 3HA4YEHUs BCEX Ia-
paMeTpoB, XapaKTEPU3YIOIIHUX CIOCOOHOCTH
U3JIeNHsl BBIMOJHATH TpeOyemble (GyHKIMH B
3a/IaHHBIX PEKUMaxX U YCJIOBUAX MPHU-MEHEHUS
4. coxpaHATh BO BPEMEHHM B YCTAHOBJIEHHBIX
npejaesax 3HA4eHUs BCEX MapaMeTpoB, Xapak-
TEpU3YIOIIMNX CIIOCOOHOCTh M3/ENHs BBINOJ-
HATh TpeOyeMble (YHKIMU B 3aJaHHBIX PEXHU-
Max U YCJIOBHMSIX HPUMEHEHHUS, TEXHHYECKOTO
oOcy’KMBaHUS, PEMOHTOB, XpaHEHHS U TpaHC-
MOPTUPOBAHUS.

Z[aﬁTe OIIPpCACICHNUEC TIOHATUIO: 0e30T-
Ka3HOCTb - ’TO CBOMCTBO U3aCINuA .

1. coxpaHsaTh pabOTOCIOCOOHOCTH B TEUEHUE
€ro XpaHCHHS W/WIH TPAHCIIOPTUPOBAHUS.

2. CoXpaHATh PabOTOCIOCOOHOCTh IO HACTYII-
JIEHUS TPEACIBHOTO COCTOSHHS TPH YCJIOBHH
BBITIOJIHCHUS HEOOXOIUMBIX MpOdHUIaKTHYIC-
CKHX pabOT MU BOCCTaHOBJICHUS.

3. 3akirovaromieecs: B MPUCIOCOOIEHHOCTH €ro
K TPEeIynpekICHUI0 U OOHApYXEHHUIO OTKAa30B
U BOCCTAHOBJICHHIO PabOTOCIIOCOOHOCTH W3-
JIHSL.

4. HempepblBHO COXpaHATh paboTOCImOco0-
HOCTb B TEYEHHE HEKOTOPOTrO BpEMEHH 0e3
BBIHYKJICHHOTO TIepEPHIBA.

HaiiTe onpeneneHne MOHITHUIO.

«Puck moOCTaBmHMKa - 3TO BEPOSTHOCTH
OImMOKH, 3aKIIoYarIieiics B TOM, 4YTO
H3JIEIUS ...».

1. OynyT oTIpaBlieHbl Ha TOBTOPHBIC HCIBITA-
HUSL.

2. ¢ HEJOMyCTUMBIMU 3HAYCHHUSIMH MAPAMETPOB
He OynyT 3a0paKkoBaHBI.

3. ¢ JONyCTUMBIMU 3HAYCHHUSIMH MapaMeTpPOB
He OymyT 3a0paKkoBaHBbI.

4. ¢ HEONMYCTUMBIMU 3HAYCHHUSIMHU NapaMETPOB
OynyT 3a0paKoBaHBI.

Ob6nacte mpumeHeHus 3akoHa Ilyaccona.
Ero mpumenstor npu .

1. olleHKEe HAJEKHOCTU H3ACIUH, OTKa3bl KOTO-
pbiX OOyCIOBIEHBI OOJIBIIMM KOJIWYECTBOM
BXOJAIIUX B UX COCTaB KOMIUJIEKTYIOUIUX 3Jie-
MEHTOB.

2. ompejereHUH BEPOSITHOCTH TMOSBICHUS 3a-
JAHHOTO 4Huclia COOBITUH Ha 3aJaHHOM HWHTEp-
BaJie BPEMEHH NIPU YCJIOBUU HE3aBUCHMOCTH U
HECOBMECTHMOCTH COOBLITHH.

3. CTaTHUCTUYECKOM KOHTpOJE KadecTBa, KOrja
AMEeTCSI OYCHb MaJl0 CBEJICHUH O MHOBEACHUHU
U3 IEITUN.




4. oleHKe HAJEKHOCTU U3JEIUN B MEPUOJ HUX
npupabOTKH, U3HOCA U CTAPCHHUS.

OObecnieubTe COOTBETCTBHE MEXKAY IOHS-
THSIMU M HX COJIepKaHUEM JIJIsI PEIKUMOB
IKCIUTyaTalluu H3ICIUH.

«O0muH - ...».

1. mepuoa EeUCTBUS AIUTCSI HENPEPHIBHO.

2. HEOoNpeNeNeHHBIM MEePHoJ] MPOCTOS CMEHS-
eTCS TEePHOJIOM JEWCTBUSA 3aJaHHOW MPOI0JI-
KUTEIIHHOCTH.

7 3. mepuonbl AEUCTBUS W MPOCTOS YepPenyrOTCs
C HENOCTOSTHHONW IHUKJIHYHOCTBIO.
4. mepuoAbl NEUCTBHUS U MPOCTOSI YePEAYIOTCS
CIydaliHbIM 00pa3om.
HaiiTe ompeneneHnue MOHITHIO. 1. BEepOATHOCTH TOTO, YTO HW3jaenne OyJeT pa-
«Koapdumment ONepaTUBHOM | OOTOCTIOCOOHBIM B MOMEHT BPEMEHH ! U MpO-
FOTOBHOCTH - 3TO ...». paboTaer 0€30TKa3HO B TEUYCHHE 3aJJaHHOTO
BpEMEHH, HaYMHAasI C 3TOTO MOMEHTA.
2. cpenHee KOTWUYECTBO OTKA30B B CIUHHILY
] BpEMEHH, B3SITOE JUIsI PaccCMaTpUBAeMOTO MO-
MEHTa BPEMECHH.
3. BEpOSITHOCTh TOTO, YTO B MOMEHT BPEMEHH ¢
W3JIeNIue HaxOIUTCS B pabOTOCTIOCOOHOM CO-
CTOSIHHH.
4. cpenHee 3HadYeHHWE HaApPaOOTKU  M3NENUA
MEXy OTKa3zamH.
OOusacTh MpUMEHEHUs 3aKOoHA BeliOymna. | 1. mpu OIEHKE HAJCKHOCTH W3S, OTKa3bl
Ero npumensior ... KOTOPBIX OOYCIIOBJIEHBI OOJBIIUM  KOJIHYE-
CTBOM BXOJSIIUX B HMX COCTaB KOMIUJIEKTYIO-
IIHX 3JIEMEHTOB.
2. s ONpeJNleNieHus] BEPOSITHOCTH TOSBICHUS
3aJJaHHOI0 YHCJIa COOBITHMH Ha 3aJaHHOM HH-
9 TepBaje BPEMEHHM IMPU YCIOBUH HE3aBUCHUMO-
CTH ¥ HECOBMECTHUMOCTH COOBITHIA.
3. IpU CTAaTUCTUYECKOM KOHTPOJE KaudecTsa,
KOTJa UMeeTcsd OYEHb Majo CBEIEHHI O IOBe-
NEeHUU WU30EITNH.
4. pu OIlEHKE HAJIE)KHOCTH W3JCNHI B MEPUOJ
UX MPUPaOOTKH, U3HOCA U CTAPCHHUS.
[TocTtaBbTe COOTBETCTBHE MEXKJIYy IOCIe- n
JIOBATEIbHOM MOJEIbI0 HAAS)KHOCTH W | |. pe (t)=H P(t).
MPUBEJCHHBIMU HUXKE MaTeMaTHYECKUMH i=1
3aBUCUMOCTSIMH: n
2. Pc vy - ~ Pi (v,
10 i=1
3. Qc(0 = II[! - Pi (01
i=1
o+
. 0=TE (Ol
i=l
JlaliTe ompejeneHue MOHATHIO. 1. A.
«YcnoBue SKBHBAICHTHOCTH CTPYKTYp | 2. B.
11 «TPEYTOJBLHHUK» U «3Be3fa» 3akitodaetcs | 3. C.
B 3KBHBAJCHTHOCTH ...». 4. A+B.

A. ypaBHEHUN  paboOTOCIOCOOHOCTH




«TPEYTOJbHUKA» U «3BE3IbI».
B. CTpYKTYpHBIX CX€M 3THUX CTPYKTYP.
C. cBsi3ei 3I€MEHTOB 3THX CTPYKTYD.

Z[aﬁTe OIIpCACICHUC TIOHATHUIO: HHTCH-
CHMBHOCTBH OTKa3a - 3TO ...

l. cpenHee KOMMYECTBO OTKAa30B B EIMHHUILY
BPEMEHH, B3ATOE ISl pAcCMaTPUBAEMOTO MO-
MEHTa BPEMEHHU.
2. cpenHee 3HadyeHUWE HapaOOTKU
MEX]y OTKa3aMH.

N3 CINA

12 3. BEpOSTHOCTH OTKa3a B EIMHUILYy BpPEMEHU
[oCJI€ JIaHHOTO MOMEHTa MpH YCIOBUHU, YTO
OTKa3 J0 3TOr0 MOMEHTa BPEMEHU HE BO3HU-
Kal.
4. mMaTeMaTH4yecKOoe OXXHJaHHEe HapaOOTKU W3-
Jeusl 10 OTKas3a.
«lnga mapamnensHOW MOIENM HAIeXKHO- | 1. HE MOXET OBITh MEHbIIE BEpOSTHOCTU 0Oe3-
CTH: BEpOSITHOCTb 0€30TKa3HON paldoThl | OTKa3HOM paboOThl HamboJiee HaAEKHOIO dJie-
TaKOTO COEJIMHEHUS JIEMEHTOB ...». MEHTA.
3aKOHYHTE BHICKa3bIBaHMUE. 2. =1.
13 3. He MOXeT OBbITh OOJIbIIIE BEPOSTHOCTU 0Oe€3-
OTKa3HOW paboThl HaMMEHEEe HAaJEKHOIo 3Je-
MEHTA.
4. He MOXeT OBITh OOJIbIIIE BEPOATHOCTU 0e3-
OTKa3HOW palboTel Haubosiee HaAEKHOro 3Jje-
MEHTA.
PesepBupoBanue noJKHO oTBedaTh co- | 1. A+B.
CTaBJISIIONIMM YCJIOBUSM, a UMEHHO: BBe- | 2. A+C.
J€HUI0 B YCTPOWMCTBO JAOMOJHUTENBbHOrO | 3. A+D.
14 yucia ... 4. B+C.
A. KOMIIOHEHTOB.
B. cBazeil.
C. mevyaTHbIX IJarT.
D. KI10YEBBIX 3JIEMEHTOB.
O6mue mpuHIUIBl obecrnedeHuss Hamex- | 1. A+B+C+D.
HOCTHU BKIJIIOYAIOT . 2. A+D+E+F.
A. yMeHbIIeHUE Harpy3ok u aectabwiu- | 3. A+C+D+E.
3UpYyIOMUX (HaKTOPOB. 4. B+C+D+E.
15 B. MeTonpl mapupoBanusi cOoeB.
C. TeXHOJIOTUYHOCTD U3JETHS.
D. BeIOOp HaIEKHOH PJIEMEHTHOW 0asbl.
E. BBIOOP HaJIeKHBIX CXEMHO-
KOHCTPYKTHUBHBIX pPELICHUH.
«Ponp uyenoBexo-mamMHHOTO WHTEepdeii- | 1. opraHuzamuu CpeAcTB OTOOpaKeHHS WH-
ca 3aKJIIYaeTcs B ...». bopmarnuu.
3aKOHYUTE BBICKA3bIBAHHE. 2. oOpraHu3aluu CpeACTB OTOOpaKeHUs HH-
dbopManuu M OpPraHOB YNpPABICHHS.
16 3. popMupoBaHUHM TPeOOBAaHUU K YIPaBICHHUIO
CUM.
4. B3auMHOH ajnantauuu TpeOOBaHUI K yIpaB-
nennto CUM u peanbHBIX CIIOCOOHOCTEH ueso-
BEKa.
17 «Omneparop-ucciaeqoBaTeiab - 3TO 4Yeso- | 1. HEMOCPEICTBEHHO BKJIIOYEHHBIH B TEXHOJIO-

BEK, ...»

THYECKUM npouecc u BBIMTOJHSIOIIAN H3BECT-




3aKOHYNTE BBLICKA3LIBAHME.

HBIE TPOLEIYpPbl YIPABICHUS B PEXHME pe-
aJIbHOTO BPEMCHHU.

2. OCYWIECTBISIONINNA [EHTPATN30BAHHBIN KOH-
TPOJIb M KOOPAWHAIUIO PA3JIMYHBIX SBICHUU H
COOBITUH, TMPOUCXOIALINX B pEaTbHOM Mac-
mrabe BpeMeHHU.

3. ciensAmuii 32 COCTOSTHMEM IIpoliecca, Herpe-
PBIBHO TNPOTEKAIOUIETO B peajbHOM MacmTade
BPEMEHH, U €r0 OTKIOHEHHSIMH OT 3aJlaHHOTO
pexuMa.

4. peanu3yromMid KECTKO 3aJaHHBIC IOCIE0-
BaTEJIbHOCTH MEXaHMYECKUX BO3JCHCTBUII Ha
OpraHbl YIpaBJICHHS.

C nparmatwdeckot  Touku  3peHus | 1. A+C.

HaJIe)KHOCTh oOmepaTopa BKI4aeT cie- | 2. B+D.

JYIONIHE COCTABIISIIONINE ... 3. A+B+C.

A. coxpaHsaTh TpeOyeMble KayecTBa. 4. B+C+E.
18 B. cmocoOHOCTL YelloBeEKa AOCTHYL IIO-

CTaBJICHHYIO IICJIb.

C. 0e30TKa3HO BEHINONHATE AESITEIHHOCTD.

D. BBIIIOJHHUTE B IOJIHOM 00BEME BO3JO-

JKEHHbIE (DYHKITUH.

E. mpuHsATh onTUManbHOE pelieHue.

«ITokazareinn HaJe)KHOCTH dYeJioBeka- | 1. A+B.

omnepaTtopa «0e30mubOYHOCThY BKiIIOYa- | 2. B+E.

eT ...». 3. C+D.

4. C+E.

A. TIpOIICHT BBIMOJHEHHBIX (HE COpBaH-

HBIX OTKa3aMu) 3aJIaHuH.

B. oOmiee uwucio omuOOK 3a TaHHBIA

MPOMEXKYTOK BPEMEHH.
19 C. BepoATHOCTH CBOEBPEMEHHOI'O BBI-

MOJIHCHHS PaOOTHI.

D. BepodTHOCTH TOSIBICHUSI OTKa3a B pe-

3yJIbTaTe COBEPIICHUS OMINOKH.

E. orHOmenue konwvecTBa COBEpIICH-

HBIX OMIMOOK K YHCITY BO3MOJXKHBIX OIIH-

OOK.

F. cpennee Bpems paOOThI MEXKIYy OTKa-

3aMH.

«OmpenenuTe, YTO XapaKTepu3yeT CH- | l.coueTaHue YelOBEeKa M MAIlWHBI.

cTeMy «4esioBek-mamuHay unu CUM». 2. ocobast posih YeJIOBEKa.
20 3. yIaneHHOCTh omeparopa OT 00beKTa ympaB-

JIeHUS.
4. 1eneyCcTpeMIIEHHOCTh U 3a/laHHOE KayecTBO
(GYHKIIMOHUPOBAHHUS.

Bapuant No3

No Bompoc BapuanTtel oTBeTa
n/n
[lepeuncnute npeumymiectBa denoBeka | 1. A+B+C.
1 nepex aBTOMAaTHKOM. 2. B+C+E.
3. C+E+F.

A.

ACTCPMHUHUPOBAHHOCTH

ajaropuTMa




paboTHI.

B. BbICOKast HalEXKHOCTh M XKECTKHH ca-
MOKOHTPOJIb.

C. BO3BMOXHOCTh IPOTHO3UPOBATh Pa3BH-
THE COOBITMII Ha OCHOBE COOCTBEHHOI'O
OMbITAa U UHTYHULUH.

D. npnurtensHBId pecypc U NPOJOI-
KHUTEIBbHOCTh HEIPEPBIBHON PaOOTHI.

E. cmocoGHOCTE K OBICTPOMY M3MEHEHUIO
aNropuT™Ma yIrpaBlIE€HHUS.

F. HeorpaHuueHHOE YMCIO KaHAJIOB Ia-
pannenbHOl 00pabOTKH CUTHAJOB.

G. cmocoOHOCTH OPHEHTHPOBATHCS B
YCIOBHUSX HENOJHONW WM HUCKAKEHHOU
nHbopMaIuu.

4. C+D+G.

[aiiTe onpeneneHue MOHITHUIO.
«OMEep/KeHTHbIE CBOWCTBA CHCTEMBI -
3TO ...».

1. cBOMCTBa CHUCTEMBbI, HE NPUCYLIHNE HU
OJIHOMY U3 €€ 3JIEMEHTOB.

2. oOMeH, B pe3yJbTaTe KOTOPOTO CHCTEMa
3a IpUOOPETEeHHYIO UIsl cedsl MoJIb3y pac-
[J1aYUBAETCA  HEKOTOPBIM  KOJUYECTBOM
pecypcoB.

3. cTeNeHb paszIuyusi MEXIy peajbHbIM €€
pPe3yJIbTaTOM U JKEJIaeMbIM PE3YJIbTATOM.

4. uneanbHOE MpeACTaBICHUE B CO3HAHUU
PYKOBOAMUTENSI  KEJIAeMOIo  pe3yJbTara
oIepaluu.

Ompenenure 1edb JECKPUIITHUBHBIX 3a-
aq.

1.3amaun cuHTE3a CTPYKTYP.

2. 3agauM panMoOHAIbHOTO HOPMHUPOBAHUS
MoKasarejeil HaJeKHOCTH U 3P (PEKTHBHO-
CTH.

3. IloctpoeHue  ynOBIETBOPUTEIBHBIX
ONHMCAaHUN U3y4aeMBIX OOBEKTOB.

4. 3amauum HaWIy4dllero pachpeneieHus
pECYpCOB.

Haiite ompenenenue mnonsTur. «Kpure-
puil ONTHUMANbHOCTH - 3TO XapaKTepu-
CTHKA ...

1. xoTOpas ompeaesseT CTENeHb Pa3TUUMs
MEXAY peaJlbHbIM €€ Pe3yJIbTaTOM M Keja-
€MBbIM PEe3yJIbTaTOM.

2. COINIACHO KOTOpOM OJIHO 3HAYEHUE BeK-
mopa nokasameneu Kaiecmea CUUTACTCS
Jydllle WIA XyXe IPYroro ero 3HaueHHus.

3. cucTembl, KOTOpas CBs3aHa C €€ Kaue-
CTBOM CTPOTO MOHOTOHHOH 3aBHCHUMOCTBIO
- yeM Oonplie (4eM MEHBIIE) ero BeJIHyu-
Ha, TeM JIydllle CHCTeMa IpU MPOYUX paB-
HBIX YCJIOBHSIX.

4. cBsizaHHas ¢ (YHKIMEH KelaTeIbHOCTH

Z[aI;'ITC OIIPCACIICHUC IIOHATHIO. «OnTu-

Mu3anus napamMeTpoB - 3TO ... »

1. cuHTe3, NMPOU3BOJUMBIA C YYETOM He-
CKOJIBKHMX IOKa3aTeJeil KadecTna.

2. OTBICKAHHE ONTUMAIbHBIX MPHUHIIUIIOB
MOCTPOCHUS CUCTEMBI.

3. BBIOOp ONTHUMANBHBIX 3HAYCHUU Mapa-
MeTpoB cucteMbl wim IC.




4, BBI60p ONITUMAJIBHOTO BapHaHTa II0-
CTPOCHHUA CHUCTCMBI H3 KOHCYHOI'O YHMCJIa
BIIOJIHE OIIPCACIICHHBIX BAPUAHTOB.

Haiite omnpenenenune nouaTtuio. «llokaza-
TeJIb Ka4eCTBA - 3TO XapaKTEPUCTUKA ...».

1. xoTOpas ompeaesseT CTENeHb Pa3TUUM
MEXAY peaJIbHbIM €€ Pe3yJIbTaTOM M Keja-
€MBbIM PEe3yJIbTaTOM.

2. COINIACHO KOTOpOH OJIHO 3HAYEHUE GeK-
mopa nokasameneu Kaiecmea CUUTACTCS
Jydllle WIK XyXe IPYroro ero 3Ha4eHusl.

3. KoTOpas CBsI3aHA C €€ KayeCTBOM CTPOTo
MOHOTOHHOW 3aBUCUMOCTBIO - 4eM 0OJIblIe
(ueM MeHbLIE) €e BEJIMYMHA, TEM JIydlle
CUCTEMA MPU MPOUYUX PABHBIX YCIOBHSIX.

4. cBsizaHHas ¢ (YHKIIMEH KeIaTeIbHOCTH.

OHpCI[eJ'II/ITC YCJI0BHA, KOTOPBIM JOJ-KHA

COOTBETCTBOBATh «JIONyCTHMasi CHCTe-
May.
A. COBOKYMHOCTh OTpaHWUYEHUN,  HaK-

JaJbpIBa€MbIX Ha MOKa3aTeM KauyecTBa.
B. CocraB coBokymHocTH (BEKTOpa) IO-
Ka3aTeseil KayecTBa CUCTEMBI.

C. COoBOKYNIHOCTh ~ OTPaHMYECHUH  Ha
CTPYKTYpPY U MapaMeTpbl IPOEKTUPYEMOU
CUCTEMBI.

D. CoBOKyITHOCTh YCIOBUH.

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

Cdopmynupyiite cyth TeopeMmsl ['enens.

1. CnoxHylo CHCTEMY TpPETbErO YpPOBHS
MOXHO pacCuwiIeHUTh Ha pPsJi MEHEe CIOX-
HBIX IOACHCTEM, HCCIEAOBAaHUSA KOTOPBIX
MOTYT OBITh IpPOBEJEHBI HAa BTOPOM
YPOBHE.

2. HeoOxomuma npyras, Oojee HIMpOKas
cucTeMa, B Tpefenax KOTopoi ¢opmupy-
I0TCSl TPUHLUIIMAIBHBIE MOJOXEHUS JUIs
cucteM 0osee HU3KOTO ypOBHS.

3. B pamkax HekoTOpo# (opMaibHOU CH-
CTEMbl HEBO3MOYKHO BBIBECTH BCE HCTHUH-
HbI€ YTBEPXKACHUS, OTHOCALIMECH K 00BEK-
TaM, OIHUCBIBAEMBIM CpEACTBAMHU ATOMU
(bopManIbHOW CHUCTEMBI.

4. DMIupuYeckoe MOIATBEPKIACHUE Teope-
TUYECKUX TMOJOXKEHUH HayKH MyTEM COIO-
CTaBJIEHUS UX C HaOIIOJaeMbIMU OOBEKTa-
MH, YYBCTBEHHBIMU JaHHBIMH, 3KCIIEpU-
MEHTOM.

[aiiTe onpeneneHue MOHITHUIO.
«Omnepanus - 3T0 ...».

1. cBOMCTBa CHUCTEMBbI, HE NPUCYLIHNE HU
OJIHOMY U3 €€ 3JIEMEHTOB.

2. oOMeH, B pe3yJbTaTe KOTOPOTO CHCTEMa
3a IpUOOPETEeHHYIO UIsl ce0sl MoJIb3y pac-
[J1aYMBAETCA  HEKOTOPHIM  KOJUYECTBOM
pecypcoB.

3. cTENeHb pazIuyusi MEXIy peajbHbIM €e
pPe3yJIbTaTOM U JKEJIaeMBbIM PE3YJIbTATOM.




4, HAaCaJIbHOC NPEACTABJICHHUC B CO3HAHHU
PYKOBOAUTCIIA KEJI1acMoro pe3yjibTaTta

oIepaLuu.
Onpenenute, 4YTO OTHOCUTCA K HWHAYK- | 1. A+B+C.
TUBHOMY TIOBEJICHHIO. 2. A+B+D.
A. HcnonwzoBanue HenocpenctBeHnoro | 3. A+C+D.
10 OTIBITA. 4. B+C+D.
B. HaGntonenue cutyanuu.
C. Ilpunstue peueHus.
D. llpensuaenune naapHEUIIETO Pa3BUTUA
coOBITHS.
OOecnieubTe COOTBETCTBHE MEXIy MOHS- | 1. cTparerusi, npu KOTOpOH BBIOpaHHBIN
tHeM «KOHIEMIUSA ONTHMH3AIKUNY» M €ro | nokaszatesnb 3((EeKTUBHOCTH NPUHUMAET
COJIEP)KAHHUEM. 3HaYeHUE HE HUKE HEKOTOpPOro IpHemiie-
MOTO YPOBHS.
2. cTparerud, KOTOpbIe O00ECIeunBaOT
MaKCUMaJbHBIH () PEeKT B onepammm.
3. BO3MOHOCTh peIlaTh T€ WJIU UHBIE 3a-
1 Aa<H, JOCTHraTh T€X MIA MHBIX Pe3yabTa-
TOB B CBOEH J€ATEIbHOCTH.
4. WU3MEeHEeHue CTpaTeruil ymnpaBlIeHHUS Ha
OCHOBE HE TOJIbKO alpUOPHON, HO U TEKY-
e ¥ TPOrHO3HONH MH(OPMAIMH C LEIbIO
JOCTH)KEHUSI WJIN COXPAHEHUsl OIpeJeNeH-
HOTO COCTOSIHUSA CHCTEMBI IPH H3MEHSIO-
eMcsl KOMILIEKCE YCJIOBUM IPOBEIACHUS
olepaLuu.
OTHecuTe MpeJIoKeHHBbIe HIKe 3Tansl K | 1. A+B+D+E.
«BHEIIHEMY  MPOeKTHpoBaHUiO». 1o | 2. B+C+D+F.
MPOEKTUPOBAHHUE ... 3. B+D+E+G.
4. D+B+F+G.
A. IlpenBapurenpHoOe.
B. Ompenenenue o0beKTa MPOEKTUPOBA-
12 HUS.
C. DckusHoe.
D. Onpenenenue neau nNpoeKTUPOBAHUS.
E. PaGouce.
F. Cunres MaTEMATUYECKON MOJIEIIN
00BEeKTa MPOEKTHPOBAHHUS.
G. Qopmanusanus 3aadyd IPOEKTHUPOBA-
HUSl.
Haiite onpeneaeHue no-HATHIO. | 1. cuctema, crmocoOHasi OpPraHU30BBIBATH
«[IpuHIIMT ~ TOME-ocTa3Wca -  O3TO | CBOE MOBEJEHUE HAa OCHOBE PAIMOHAJIBHO-
HNPUHLINI, 0 KOTOPOMY ...». ro BbIOOpa aJbTEPHATHB H3 HEKOTOPOTO
HEEIMHUYHOTO UX MHOKECTBA.
2. cucTeMa MOXET OPraHu30BBIBATH CBOE
13

MOBEJEHUE C YYE€TOM BO3MOXHOTO MBbIC-
JIEHHOT'O MPEACTABIECHHUS O €€ JCHCTBHIX
pacropsiAuTeNst Ipyroi CUCTEMbI

3. cucremMa J0JKHa HUMETh BO3MOXHOCTb
BO3BpAIaThCsl B COCTOSIHHE YCTOMYHMBOTO
paBHOBecHsI, OyAy4H BBIBEICHHOW M3 HETO




BHCIIHUM BO3ﬂ6ﬁCTBH€M.

4, MNOBCACHUC CHUCTCMBI B JIO0BIX YCIOBHAX
HC TPpUBOAUT K HAPYIICHHUIO 3aKOHOB CO-
XPpaHCHUA DHCPTUM.

14

JlaiiTe ompeneneHue MOHATUIO: Tpymna
«mozieBas» HazeMHbIXx JC - 3TO ammapa-

Typa ...

1. ycraHoBieHHass Ha 00BEKTax € pa3iaud-
HBIMU BapyWaHTaMU JBHKCHUSI.

2. cTranuoHapHas, NpeAHAa3HAYeHHAs s
paboThHI BHE MOMEIICHUH.

3.HocuMasi, TpeaHa3HadeHHas sl paOoThI
BHE MOMEILICHUHN.

4 HocuMasi, TIpe/lHa3HauYCHHas A paboThl
BHYTPU TIOMEIIECHUMN.

15

Jlaiite ompeaenenue mOHATHIO. «CHM-
MIUQGUKAIIS - 3TO ...)».

1. pazpaboTka THUHOBBIX KOHCTPYKLUUH Ha
OCHOBE OOIIMX Ui psAga W3AEITUN TeXHHU-
YECKHUX XapaKTEepPUCTHUK.

2. YCTaHOBJICHHE M NPUMEHEHHE NPaBHI C
b0 YHOPANOYEHUS JESITEIbHOCTH B
onpeneaeHHol obyacTu.

3. yCTaHOBJEHHE pALUOHAJIBHOIO YHUCIa
KaK JEHCTBYIOLIMX, TaK U pa3padaTbiBae-
MBIX Pa3HOBUJHOCTEH OOBEKTOB OJUHAKO-
BOTO (h)YHKIMOHAJIBHOTO HAa3HAYCHHUS.

4. pacwieHeHHME U  KOHCTPYKTHUBHOE
opopmieHne OOIIMX Y3JIOB, NPUTOJHBIX
JUIsl UCTIOJIb30BaHUS B Pa3IMUHbBIX H3JENU-
AX.

16

JlaiiTte ompenenenue moHsATHIO. «Bubpo-
YCTOMYHMBOCTh - 3TO CHOCOOHOCTH H37e-
s ...

1. HOpManbHO (DYHKIHMOHUPOBATH B YCIO-
BUSIX BHOpaiui.

2. HOpMaJbHO (YHKIIMOHHPOBATH TIOCIE
CHATHS JEWCTBOBABIINX BHOpAIIUiA.

3. BO3BpamaThCs B COCTOSIHHE YCTOWYMBO-
0 paBHOBECHSI.

4. HOpMaJIBHO (DYHKITMOHHPOBATH B JIFOOBIX
YCIIOBUSIX JKCILTyaTaIlHH.

17

[aiiTe onpeneneHue MOHITHUIO.
«Homorpadpudecknii MeTO KOMITIOHOBKH
- 3TO METOJ, ...».

1. oCHOBaHHBIN Ha MaTEeMaTUYECKUX MOJie-
JSIX, UCHOJIb3YEMBIX JJI1 KOMIIOHOBKH.

2. B OCHOBE KOTOPOTIO JIE)KUT HCIIOJIb30Ba-
HUE CHEIUAIBHBIX TaOJIUI, 3aMEHSIOIINUX
pacyeTsl.

3. ABJISIIOLUIUICA OCHOBHBIM METOJOM.

4. ucronb3yMWUi MOAEIN KOMIIOHEHTOB B
BUJIE IIOCKUX (Uryp mpocredumx Gopm.

18

«DNEKTPOMArHUTHAas COBMECTHMOCTh -
3T0 cnocobHocth OC OJHOBPEMEHHO
(GYHKIIMOHUPOBATH B PEajbHBIX YCIOBUIX
IKCIUTyaTallHH ...»

1. c TpebyemMbIM KauecTBOM.

2. mpu BO3ACHCTBHM HeMpeJHAMEPEHHBIX
paanonoMex, He CO3/1aBaTh HEJOIYCTHMBIX
panuonomex npyrum IC.

3. mpu BO3JIEHCTBUU NpETHAMEPEHHBIX pa-
IMOMOMEX, HE CO03/1aBaTh HEJOMYCTHMBIX
panuonomex npyrum IC.

4. nn. 1+2.

19

«IIpenmymectra LEHTPaIu30BaHHON
KOMIIOHOBKM IO CpPaBHEHHIO C MHOIO-

1. Bce Y9acTH CHCTEMEI pacinojgararoTcsa B
OIHOM pagnuo OTCCKC.




OJIOYHOH - ...». 2. TpebyeTcs TaTelbHas SKPaHUPOBKA.
3. PEMOHT U JeMOHTaX Ooyiee YI0OHBI.
4. 1+2.
«3HaYUMOCTh KO3(Q(PUIIUEHTOB perpec- 1. CteroneHTa.
20 CHH TIpH TJIAHUPOBAHUU SKCIIEPUMEHTA 2. Iupcona.
MOKHO OLIEHUTb 110 KPUTEPUIO ...». 3. @umepa.
4. Konamoropoga.

6.3. Onucanue nmokasareJsieil 1 KpUTEepHeB KOHTPOJIA YCIIEBAEMOCTH, ONMCAHHE

IKaJ OLleHUBaHUA
6.3.1. Kpurepuu ouneHOK NPOMEKYTOYHOM aTTecTamuu (3adyer)

Ounenka Onucanue
[Mocemenue 6onee 50 % mpakTUUECKUX 3aHATHM; CTYJIEHT TBEPJAO 3HAET MaTepu-
aJI, TPaMOTHO H IO CYHICCTBY MU3JIaracT €ro, HE AO0IyCKas CYIIECCTBCHHBIX HETOYHO-
3auTeHo CTel B OTBETE Ha BOMPOC; BCE MPEIYCMOTPEHHBIE MPOrpaMMOi OOYUEHHUS 3aJaHus
BBIIIOJIHCHDBI, KAYCCTBO MX BBIIOJIHCHUA AOCTATOYHO BBICOKOC; B TCUCHUC CCMCCTpa
BBIMOJIHIJI TBOPYECKYIO padoTy.
HOCGH_ICHI/IQ MCHEC 50 % IMPaKTUICCKUX 3aH$ITI/II>‘I; CTYACHT HC 3HACT 3HAYUTEILHON
YaCcTh Marcpurajia, AOITYCKAaCT CYIICCTBCHHBIC OHII/I6KI/I B OTBCTAax Ha BOIIPOCHI;
OOJIBIIMHCTBO TPETYCMOTPEHHBIX MPOTPaMMOK 0OyUeHHS 3a]JaHNI HE BBIIIOJIHEHO,
Ka4y€CTBO HUX BBIIOJHCHUSA OLICHCHO YHUCIOM 6aJ'IJ'IOB, 6J'II/I3KI/IM K MUHUMAJIbBHOMY.

He 3auTeno

Ilpumepnasa wikana oueHU8aAHUsA 3HAHUI 68 MECHM O8O d)opme:

Koin4yecTBO nMpaBUIbHBIX O0TBETOB, % Onenka
0-49 He 3aureno

50-65 3a4yTeHo

66-85 3a4yTeHo

86-100 3a4yTeHo

7. VAEBHO-METOJINYECKOE ¥ HH®OPMAIIMOHHOE OBECNEYEHUE
IV CIUATIINHBI

7.1. Pekomenayemasi Jiutepatypa

7.1.1. OcHoBHas JUTepaTypa

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

2. [IpoexkTupoBanue mevatHeix miat B Altium Designer/ A.B. Jlomarkun; M.: JIMK IIpecc, 2017. -
554 c.: nn.

https://fictionbook.ru/author/a_v_lopatkin/proektirovanie pechatnyih plat v_altium designer/

7.1.2. JlonoJiHUTe/IbHAS JUTEpaTypa

1. bakanoB, I ®. OCHOBBI KOHCTPYHPOBAHHS M TEXHOJOTUU PATUOSIEKTPOHHBIX CPEICTB
[Tekct]: yueb. mocobue mus By3oB / I'. ®@. bakanos, C. C. Cokonos, B. FO. Cyxomonsckuii ; mox pen. H.
I'. Muponenko. - M. : Axanemus, 2007. - 364, [1] c. : puc., rpad. - (Beicuiee mpodeccnonanbHOoe 00pa-
3oBaHue. Pagmorexnuka). - bubnuorp.: c. 361-362 (30 nazs.). - ISBN 978-5-7695-2885-9 (8 mep.) . Pe-
UM JIOCTyHa:

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=<.>1=32%2E844%D1 %8F73%2F%D0%91 %20191%2
D183038<.>

7.1.3. Y4eOGHO-MeTOANYEeCKOE OOecneyeHne
1. [IpoexkTupoBanue neyaTHeix wiat B Altium Designer/ A.B. Jlomarkun; M.: IMK Ilpecc, 2017. -
554 c.: nn.

https://fictionbook.ru/author/a_v_lopatkin/proektirovanie pechatnyih plat v_altium designer/



http://www.wiki.altium.com/
https://fictionbook.ru/author/a_v_lopatkin/proektirovanie_pechatnyih_plat_v_altium_designer/
http://irbis.spmi.ru/jirbis2/index.php?option=com
https://fictionbook.ru/author/a_v_lopatkin/proektirovanie_pechatnyih_plat_v_altium_designer/

7.2. Ba3pl TaHHBIX, )JIeKTPOHHO-GHOJIHOTEYHbIe CHCTEMBbI, HHGOPMAIIMOHHO-CIIPABOYHbIE H
NMOMCKOBBIE CUCTEMBI

1. Dnektponnas o6mubnuorexa Poccuiickoit ['ocynapcTBennoi bubnaumorexu (PI'B): http://www.rsl.ru/

2. Muposas mudpoas 6udanoreka: http://wdl.org/ru

3. EBponeiickas mudposas O6ubnmoreka Europeana: http://www.europeana.eu/portal

4. CpoOoanas s>uuKIoneans Bukuneaus: https://ru.wikipedia.org

5. DnektpoHHas OubanMoTeka yueOHMKOB: http://studentam.net

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE AUCHUIIJIMHBI

8.1. MaTepuajibHO-TeXHHYECKOE OCHAIIEHHE AYAUTOPHIi:

AyIuTOpPHHU JJisl IPOBEJIeHNS] MPAKTHYECKUX 3aHATHIA.

16 nocaoounvix mecm

OcnamenHocTh: CTON KOMIBIOTEPHBIA I CTYIEHTOB (TUM 4) - 3 MmIT., CTOJ KOMIBIOTEPHBIN IS
CTyAEHTOB (TUM 6) - 2 MIT., CTOJ KOMIBIOTEPHBIHN JJIs1 CTyAeHTOB (TUM 7) - 1 mT., Kpecyio mpenojaBaTes
(ceTka, mBer uepHbI) - 17 mT., Jg0CKa HamoJibHasE MOOWIbHas Oenas MarHUTHO-MapKepHas
«Magnetoplan» 1800MmM*1200MM - 1 mT., MoHOOJNIOK Lenovo M93Z Intel Q87 - 17 mT., (BO3MOXHOCTb
nocrtymna kK cetn «IlHTepHET»), TUIakar - 5 mr.

[TepedyeHb TUIEH3MOHHOTO TporpaMMHOTO obecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus; CoreIDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe mporpamMmMmHoe obecrneuenue: Kaspersky
Endpoint Security, 7-zip (cBobogHO pacmpoctpansiemoe I10), Foxit Reader (cBoOGomHO pacmpocTpanse-
moe [IO), SeaMonkey (cBobGomno pacmpoctpansemoe [10), Chromium (cBOOOAHO pacmpocTpaHsIeMoOe
I10), Java Runtime Environment (cBo6ogH0 pacnpoctpansemoe [10), doPDF (cBoGomHo pacmpoctpaHs-
emoe I10), GNU Image Manipulation Program (cBobonno pacmpoctpansemoe I10), Inkscape (cBob6ogHO
pactpoctpansiemoe I10), XnView (cBobomuo pacnpoctpansemoe [10), K-Lite Codec Pack (cBoGomHO
pactpoctpansiemoe I10), FAR Manager (cBobogno pacnpoctpansemoe [10), Cisco Packet Tracer 7.1
(cBoOomaHO pacmpoctpanseMmoe [10), Quantum GIS (cBobomuo pacupoctpansemoe I10), Python (cBoGon-
HO pactpoctpansemoe [10), R (cBoboano pacmpoctpansemoe [10), Rstudio (cBoOomgHO pacmpocTpaHse-
moe I10), SMath Studio (cBoboano pacmpoctpansemoe [10), GNU Octave (cBoOOgHO pacmpocTpaHsie-
Mmoe I10), Scilab (cBo6omnHO pactpoctpansemoe I10).

8.2. [loMemenus AJis CaMOCTOATEIBLHOW PadoThI:

1. OcHameHHOCTh TOMEIICHUS IS caMOCTOsITeNbHOW padoTel: 13 mocagounsix mect. Cryn -
25 mT., cTOJN - 2 MIT., CTOJ KOMIBIOTEPHBIH - 13 miT., mkad - 2 mT., T0CKa ayJuTOpHAs MapKepHas -
1 mt., APM yue6noe IIK (Monutop + cuctemusiii 6510k) - 14 mt. Jloctyn k cetu «UHTEepHET», B JIEK-
TPOHHYIO MH(POPMAIIMOHHO-00Pa30BaTENbHYIO Cpeay YHUBEPCHTETA.

[TepedyeHb JHUIICH3MOHHOTO TporpamMmHoro obecredeHusi: Microsoft Windows 7 Professional:rK
Ne 1464-12/10 ot 15.12.10 «Ha nmocTtaBky koMmbioTepHoTo obopymoBanus» 'K Ne 959-09/10 ot 22.09.10
«Ha mocTtaBky KoMmbloTepHO#H TexHUKH» (oOciyxuBanue no 2025 roma) 'K Ne 447-06/11 ot 06.06.11
«Ha mocraBky oGopynoBanus» (oocmyxuBanue mo 2025 roma) 'K Ne 984-12/11 or 14.12.11 «Ha mo-
cTaBky obopynoBanus" (oo6cmyxuBanue m0 2025 roma) [Jorosop Ne 1105-12/11 or 28.12.2011 «Ha mo-
CTaBKY KOMIBIOTEpPHOTO oOopymoBanus» (oOcmyxkuBanue mo 2025 roma), Joroop Ne 1106-12/11 or
28.12.2011 «Ha moctaBky KOMIbIOTEpHOTO o0opynoBanus» (obcmyxkuBanue o 2025 roma) 'K Ne 671-
08/12 ot 20.08.2012 «Ha mocraBky npoaykiuu» (oocimyxkuBanue no 2025 roma), 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 (oGciyxuBanue a0
2025 rona).

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012 (o6cmysxuBa-
Hue o 2025 roma), Microsoft Open License 60853086 ot 31.08.2012 (ob6cmyxuBanue mo 2025 roxaa)

Kaspersky antivirus 6.0.4.142.

2. OcHaIIEHHOCTh MOMEIICHHS ISl CAaMOCTOSATENbHON paboThl: 17 mocamouynbix Mect. Jlocka s
nuchMa MapkepoM - 1 1mT., paboune mecra CTyAeHTOB, obopynoBanHsle [IK ¢ moctymom B cetb YHUBEp-
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curera - 17 wWT., MyIbTUMEAUHHBIN TpoekTop - | mT., APM npenogaBatens ans paboOThl ¢ MyJIbTHMEIUA
- 1 mr. (cuctemHbIid 070K, MOHHUTOPHI - 2 IT.), cTon - 18 mrT., cTtynm - 18 mt. Jloctynm k cetu «HHTep-
HET», B DJIEKTPOHHYI0 MH()OPMAIMOHHO-00Pa30BaTEIbHYIO cpely Y HUBEPCHUTETA.

[Tepedyenb IUIEH3MOHHOTO NporpaMMHOro oOecmedenus: OmepanuoHHas cuctemMa Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha mocTaBky KOMIIBIOTEPHOTO 00OpPYAOBAHUS.

Omneparmonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011 (ob6cmyxupanue ao 2025 rozaa).

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007 (o06ciyxuBa-
Hue a0 2025 rona).

3. OCHaILEHHOCTh MOMEILIEHUS I CaMOCTOATENbHON paboThl: 16 mocanounsix MecT. CTOI KOM-
NBIOTEPHBIN NI CTyAeHTOB (TUM 4) - 3 MmT., CTOT KOMIBIOTEPHBIN JJIsl CTYJIEHTOB (TUI 6) - 2 IT., CTOI
KOMIBIOTEPHBIN JIsl CTyAeHTOB (Tun 7) - 1 mT., Kpecio npenojaBaTeis (CeTka, MBET YepHBIH) - 17 miT.,
JI0OCKa HamoJibHas MOOWJbHas Oeyias MarHUTHO-MapkepHas «Magnetoplan» 1800mMm*1200MM - 1 mT.,
MoHOOJ0K Lenovo M93Z Intel Q87 - 17 mir., mnakar - 5 mt. Jloctyn k cetu «MHTepHET», B AJICKTPOH-
HYI0 WH(POPMAaLMOHHO-00pa30BaTEIbHYIO Cpeay YHHUBEPCUTETA.

[Tepedyenp JNHMIICH3MOHHOTO TporpamMmHoro obOecreuyeHusi: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011 (oGciyxuBanue g0 2025 rona).

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010 (006-
cayxuBanue 10 2025 rona).

CorelDRAW Graphics Suite X5 Horosop Ne559-06/10 ot 15.06.2010 «Ha mocraBky mporpamm-
HOTO oOecrneueHus» (oOcmyxuBanue 10 2025 roxa).

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

Cisco Packet Tracer 7.1 (cBobGomno pacmpoctpansemoe [10), Quantum GIS (cBoGomHO pacmpo-
crpansiemoe [10), Python (cBoGomno pacmpoctpansemoe I10), R (cBobomno pacmpoctpansemoe I10),
Rstudio (cBoGomuo pacmpoctpansiemoe I10), SMath Studio (cBoGomno pacmpoctpansiemoe I[10), GNU
Octave (cBobomno pacnpoctpansemoe I[10), Scilab (cBobomno pacmnpoctpansemoe [10).

4. Cankr-IletepOypr, Mansrii mpocriekt B.O., 1.83, yueOHbIit neHTp Ne3, ynTanbHbBIE 3aJIbI.

Aynutopun 327-329

OcHaieHHOCTh: KOMIIbIoTepHOEe Kpecio 7875 A2S - 35 mT., cTon KOMOBIOTEpHBIN - 11 mT., MO-
HOOJOK Lenovo 20 HD - 16 mT., nocka HacteHHas Oenas - 1 mT., MmoauTop JKK Philips - 1 mr., MoHHTOD
HP L1530 15tft - 1 mrT., ckanep Epson Perf.3490 Photo - 2 mir., cucremusiii 610k HP6000 - 2 mir; cren-
JaX OTKPBITHINA - 18 mir., Mukpodon J[-880 ¢ 071c.4. - 2 mT., KHWKHBIA mkad - 15 mwr., mapra - 36 wir.,
cTya - 40 1.

[TepedyeHb TUIEH3MOHHOTO MPOrPAMMHOTO O0ECIeUeHUsI:

ABTOMaTHU3MpOBaHHAS MHPpOpPMaNMOHHO-O0MOIMoTeyHass cuctema (AMBC)

MARK-SQL, Upbuc, nocryn B MaTEepHET

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

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

AnTuBHpycHOe mporpammHoe obecmeuenue Kaspersky Endpoint  Security  (J{oroop
Ne 11810(223)-12/17 ot 11.12.17)

5. Cankr-IlerepOypr, 21-s muaus B.O., 1.2-4/45, yaeOubiii ieHTp Nel, 4uTanbHBINA 3a.

Aynutopus 1165

Ocnamennoctb: anmapat Xerox W.Centre 5230- 1 mr., )xanep K.Filem - 1 mT., komupoBaIbHBIN
ammapar - 1 mr., kpecio - 521Ab-1 mr., monutop KK HP22 - 1 mr., monutop KK S.17 - 11 mwr., npun-
tep HP L/Jet - 1 mr., “ct”emubrit 610k HP6000 Pro - 1 mr., “ctemusbrit 610k Ramec S. E4300 - 10 mir.,
ckanep Epson V350 - 5 mir., ckanep Epson 3490 - 5 mr., cton 160*¥80%72 - 1 mr., ctyn 525 BFH030 - 12
mrT., mKad Katamoxusii - 20 mr., cryn «Komoba» -22 mr., cron 80*55%72 - 10 mT.

6. Cankt-IlerepOypr, 21-1 munus B.O., n.2-4/45, y4ueOuslii 1ieHTp Nel, dyuTanbHBIN 3a71.

Aynutopust 1171



OcHamenHocTh: kKHWKHBIA mkad 1000*¥3300*400-17 mr., crom, 400*180 Turtanuk «Pico» -
1 mT., cTon mUCbMEHHBIN ¢ TymM00# - 37 mr., kpecino «Cannesy yepHoe - 42 mT., Kpecao (KpeMoBoe) -
37 wmr., TeneBuzop 3DTV Samsung UESSS9AT - 1 mr., Monutop Benq 24 - 18 wr., nudposoit UK-
tparcuBep TAIDEN - 1 mr., nyasT ana npezentauuii R700-1 mr., mono6snok Lenovo 20 HD - 19 mir.,
ckanep Xerox 7600 - 4mT.

[TepedeHb NHIIEH3MOHHOT'O MPOTPAMMHOTO OOECTICUSHHUS:

ABTOMaTU3MpOBaHHAS WHPpOpPMANMOHHO-OMOMIMoTeyHass cuctema (AMBC)

MARK-SQL, Upbuc, nocryn B MaTEepHeT

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

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

AHTHBUpPYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (JJoroBop Ne
J810(223)-12/17 ot 11.12.17)

8.3. [loMemenns A5 XpaHeHUs] ¥ NPOPUIAKTHYECKOTO 00CTY:KMBAHUS 000PYI10BAHUSN:

1. LlenTp HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTUN U CPEACTB OOYUCHHUS:

OcCHaIEeHHOCTh: NEPCOHANBHBINH KOMIBIOTEp - 2 mWT. (ZOCTyn K ceTH «VHTepHEeT»), MOHUTOp -
4 mT., CeTeBOW HAKOMUTENh - | INT., HCTOUYHUK OecrepeOOHHOro MUTaHus - 2 WIT., TEJIEBU30pP IMJIa3MeH-
HbI Panasonic - 1 mrT., Touka Wi-Fi - 1 mT., nasnpHas ctaHuus - 2 IT., Apeib - 5 mT., nepdoparop - 3
mT., HabOp MHCTPYMEHTA - 4 IIT., TECTep KOMIBIOTEPHOU ceTH - 3 IIT., OAIOH CO CXKATBIM Ta3oM - |
IIT., TacTa TEIUIONPOBOAHAs - | miT., mbutecoc - 1 mT., paguocTaHIys - 2 IWT., CTON - 4 mT., TymM0a Ha
KOJIECUKax - | ImT., MOACTaBKa Ha KoJIecHMKax - | mT., mkad - 5 mT., Kpecio - 2 mT., JecTHuna Alve -
1 mr.

[TepeyeHp TUIICH3MOHHOTO MporpaMMHOro obecnedeHusi: Microsoft Windows 7 Professional (JIu-
neHsnonnoe coriamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunensmonnoe cormamenue Microsoft Open License
60799400 ot 20.08.2012).

AHTHBHpPYCHOe mTporpamMmmHoe obOecmeuenue Kaspersky Endpoint  Security  ([orosop
Ne 11810(223)-12/17 ot 11.12.17).

2. llenTp HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTHIA U CPEJCTB O0YUYCHHUS:

OcCHaImeHHOCTh: CTON - 5 MIT., CTYJ - 2 IT., KPEecyio - 2 MT., mKad - 2 IMT., TepCOHATbHBIA KOM-
nproTep - 2 mT. (goctyn k cetu «MHTEpHET»), MOHUTOD - 2 WT., MDY - 1 mT., TecTep KOMIBIOTEPHON
cetd - 1 mT., 6a/IOH CO CXKAThIM Ta30M - 1 mIT., NrypynoBept - 1 miT.

[TepeyeHp TUIICH3MOHHOTO MporpaMMHOro obecnedeHus: Microsoft Windows 7 Professional (JIu-
neHsnonnoe coriamenue Microsoft Open License 60799400 ot 20.08.2012).

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

AHTHBHpPYCHOe mTporpammHoe obOecmeuenue Kaspersky  Endpoint  Security  ([orosop
Ne 11810(223)-12/17 ot 11.12.17).

3. LlenTp HOBBIX WH(OPMALMOHHBIX TEXHOJOTHUH M CPENCTB O0yUeHUS:

OcHameHHOCTh: CTON - 2 MIT., CTYJdbs - 4 mT., Kpeciao - | mr., mkad - 2 MmT., IEPCOHAIbHBIN
KoMmpioTep - 1 mT. (moctynm k cetn «MHTEepHeT»), BeO-kamepa Logitech HD C510 - 1 mr., KOJIOHKH
Logitech - 1 ., TecTrep KOMIObIOTEpHOU ceTH - | mT., Apensb - 1 wT., Teaedon - 1 mwT., HAOOp PyUHBIX
WHCTPYMEHTOB - 1 1mT.

[Tepeyenpb MUIIEH3MOHHOTO TporpamMmHoro obecneuenus:Microsoft Windows 7 Professional (JIu-
neHsnonHoe cornamenne Microsoft Open License 48358058 ot 11.04.2011).

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

AHTHBUpDYCHOE mporpammHoe oOecrmeuenne Kaspersky Endpoint  Security  (J{oroBop
Ne 11810(223)-12/17 ot 11.12.17).

8.4. /Innen3nonHoe nmporpaMMHoe odecrneyeHue:



1. Microsoft Windows 8 Professional (moroBop 6eccpounsrit 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMITBIOTEPHOIN TEXHUKM))

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

3. Microsoft Office 2010 Professional Plus (moroBop 6eccpounsiii Microsoft Open License
60799400 ot 20.08.2012, moroop Oeccpounsiii Microsoft Open License 47665577 ot 10.11.2010, moro-
Bop Oeccpounbiii Microsoft Open License 49379550 ot 29.11.2011).



