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AHxHoTtanus

HucuumimHa  «KoMIblOTEpHbIE ~ TEXHOJOTMM B MPOEKTHO-KOHCTPYKTOPCKOM
NeSITeILHOCTH» BXOIUT B 00pa30BaTENIbHYIO MPOTpaMMy BBICHIETO 00pa3oBaHHs — MPOTpPaMMy
MarucTpaTrypsl IO HaNpaBJICHUIO MOATOTOBKH/ creruanbHocT 11.04.04 «DnekTpoHuka u
HAHORJIEKTPOHHUKA»  HampaBleHHOCTH «CuctemMbl cOopa, o00pabOTKM U OTOOpa)KeHHUs
uHdopmarnumy. Jucuummmna peanmsyercs kadenpoit «Ne23y.

JucuuiuinHa HaneneHa Ha (POPMUPOBAHKE Y BBITYCKHUKA CIEIYIOLUIMX KOMIIETCHIIUMA:

OIIK-3 «Cnocoben mnpuobperaTb M HCIONb30BaTh HOBYIO HH(GOpMalUI0 B CBOEH
peMETHOM 001acTH, MpeyIaraTb HOBbIE UJEH U MOAXO/Ibl K PEIICHUIO HHXEHEPHBIX 33124

OIIK-4 «Cnocoben pa3pabaTbiBaTh U MPUMEHATH CIELUATU3UPOBAHHOE IPOrpaMMHO-
MaTeMaTH4eckoe obecreueHue /Ui NpOoBeIeHUS UCCIEJOBAHNHN U PELLICHUS WH)KEHEPHBIX 33124

CopepxaHue NUCUUIUIMHBI OXBaThIBAET KPYI BOMPOCOB, CBSI3aHHBIX C H3YYEHHEM
KOMITBIOTOPHBIX TEXHOJOIMH M HPOrpaMMHOr0 oOecredyeHusi, HeOOXOAUMBIX IpPHU BEJCHUU
IPOEKTHO-KOHCTPYKTOPCKOU JIESATEIbHOCTH.

[IpernonaBanne JIUCHMIUIMHBI TMpPEAyCMAaTpPUBAET CleAyroue (GopMbl OpraHu3aluu
y4eOHOTro mpolecca: JIEKIHNH, JIa0opaTopHble pabOTHl, CaMOCTOSTENbHas paboTa CTyACHTA,
KOHCYJIbTAIUH.

[IporpamMMoii AUCHHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJISA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTecTalus B (hopMe IK3aMEeHa.

OO6mast TpyJ0€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIIsA€T 4 3a4eTHBIX enuHuIbl, 144
qaca.

S3bIK 00yUYeHus 10 JUCIUILINHE KPYCCKUM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYCHUS MO AUCIUILIINHE
1.1. [enu mpenonaBaHus AUCIUTUTHHBI

Henpo ocBoeHMs] AAHHOM TUCIUIUIMHBI SBJsETCS (POPMHUpPOBaHHE 3HAHUN W HaBBIKOB
HGO6XO,Z[I/IMI:IX AJid pCHICHUA 3adad MPOCKTUPOBAHUA C JBJIICMCHTAMU KOHCTPYUPOBAHUA C
MPUMEHEHUEM CHEIUaTu3UPOBAHHOTO TpOrpaMMHOro obOecneyeHuss u OBM, a Takke
IPEOCTaBIIEHHE BO3MOXKHOCTH OOy4YalOUIMMCS DPa3BUTh M IPOJAEMOHCTPHPOBATH HAaBBIKA B
00JaCTM  COBPEMEHHBIX  BBIYMCIUTENIBHBIX TEXHOJOTHMM B  MPOEKTHO-KOHCTPYKTOPCKOU
JIeSATEIbHOCTH.

1.2. IucuuruiiHa BXOJHUT B COCTaB 00s3aTeNbHOIN 4acTu 00pa30BaTEIbHOM MPOTrPaMMBI
BhICIIeTo oOpasoBanus (nanee — OI1 BO).

1.3. TlepeyeHp mIaHUPYEMBIX PE3yJIbTAaTOB O0YUYEHHS 110 AUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrare u3ydeHHs AUCHUILUIMHBI OO0YYaroIIMICs MOJDKEH 00JIafaTh CIEAYIONIMMU
KOMIIETEHIIMSIMU WM UX 4YacTAMHU. KOMIeTeHIIMM U MHOMKATOPBI UX JTOCTHUKEHUS IPUBEACHBI B

Tabimune 1.

Ta6mmma 1 — [lepeyeHb KOMIIETCHIIMI M HHIUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnmna)
KOMIIETEHIIUH

Ko n naumenoBanue
KOMIIETEHIINU

KOI[ 1 HAUMCHOBAHUC MHAHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

O6menpodeccronanbHbIE

KOMIICTCHIINN

OIIK-3 Cnocoben
npuoOperath U
UCTIOJIb30BaTh HOBYIO
UH(pOpMaLUIO B
CBOEH IIPEIMETHON
o0nacTu, mpeJyiarath
HOBBIC UJICH U
MOJXO/IbI K PEIICHHIO
WH)KEHEPHBIX 3a/1a4

OIIK-3.3.1 3HaTh NPUHLMIIBI IOCTPOEHUS
JIOKAJIbHBIX U I100JIbHBIX KOMIIBIOTEPHBIX
cerei, OCHOBBI VIHTEpHET-TEXHOJIOT U,
THUIIOBBIE MTPOLEYPbl IPUMEHEHHUS
POOJIEMHO-OPHEHTUPOBAHHBIX
IPUKJIAJHBIX IPOTPAMMHBIX CPEJICTB B
JUCHUTUTMHAX TPO(GECCUOHATBHOTO IIMKIIA
u npoeccuoHanbHOM chepe AesITeIbHOCTH
OIIK-3.3.2 3HaTh METO/1bl MAILIMHHOTO
00y4YeHHsI ¥ UICKYCCTBEHHOTO MHTEIIIEKTA,
UCIIOJIB3YEMBIX B CBOEH MPEIMETHOMN
obnactu

Ob6menpodeccroHanbHbIe

KOMIIECTCHIIN

OIIK-4 Cnocoben
paszpabaThIBaTh U
HpI/IMeHSITB
CIIeIUATTU3UPOBAHHOE
IPOrPaMMHO-
MaTeMaTH4YeCKOe
o0OecrieyeHue st
MIPOBEICHUS
HCCIICIOBAHNI B
perieHus
I/IH)KCHepHBIX 3a1a4

OIIK-4.3.1 3HaTh METOJIBI pacyeTa,
MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U
MOJECPHU3ALUU MIEKTPOHHON
KOMITOHEHTHO# 0a3bl C UCIIOJIb30BAHUEM
CHCTEM aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS U KOMITBIOTEPHBIX
CpEJICTB

OIIK-4.Y.1 yMeTh OCyIIECTBIISITH BHIOOD
HanboJiee ONTUMAIBHBIX PUKIIAIHBIX
MPOrPaMMHBIX TAKETOB JIJISl PEeLICHUS
COOTBETCTBYIOIIUX 3a/1a4 HAYYHOU U
00pa3oBaTeNbHOI 1eATeIbHOCTH
OIIK-4.B.1 Bnanetb COBpEMEHHBIMU
nporpammHbIMu cpenctBamu (CAD)
MOJICIIMPOBAHMS, ONITUMAIIEHOTO
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS
puOOpPOB, CXEM U YCTPONCTB 3JEKTPOHUKH
HAHOAJICKTPOHUKHU PA3ITUYHOTO
(bYHKIMOHATIPHOTO HA3HAYCHHS




2. Mecro nuctuiinHbl B cTpykType OIT

JucnurnauHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPU U3YYEHHUH CIIEAYIOUINX AUCLUIIINH:

— « MaremaTnueckoe MOJEIUPOBAHUE YCTPOUCTB U CUCTEMY,

— « ludpoBbie aBTOMATHYECKHE CHCTEMBD»,

— « MeTononorus u opraHu3alysi Hay4HbIX UCCIIEI0OBaHUI,

3HaHMA, TOJYYEHHBbIE IPU HM3YyYEHUU MaTepuala AAHHOM IUCLUUIUIMHBI, UMEIT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT HCIIOIb30BAaThCS IPU U3YUEHUU JAPYTUX TUCIUILINH!

— « BBIIIOJIHEHUSI POU3BO/ICTBEHHOMN MPAKTUKW,

— « BBIIIOJIHEHUSI BBIITYCKHOM KBAIM(PUKAITMOHHOMN pabOoThD»

3. O0BEeM U TPYAO0EMKOCTh TUCIUILTAHBI
Jannapie 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHUJIOB y4EeOHOM
palboTHI 10 TUCIUILUTHHE (M pacipeeiICHHE STOW TPYIOEMKOCTH IO CEMeCTpaM) MPeICTAaBICHBI B
Taodnuie 2.

Ta6mmima 2 — O0beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKoCTh 110
Bun yuebHoit paboThl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoil n0020moeKu
AyoumopHhole 3aHamus, BCETo 4ac. 34 34
B TOM YHUCJIC:
nekuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3ausatus (113),
(dac)
naboparopublie padotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (Jac) 74 74
Buo npomesxcymounoit ammecmayuu: 3auer,
madd. 3auger, sx3ameH (3auer, udd. 3au, OK3. OK3.
OK3.*%)

*k
Ilpumedanue:  kaHIMAATCKHUI SK3aMeH

4. ConeprxaHue JUCITUTITUHBI
4.1. Pacnpepenenuie TpyA0€MKOCTH JTUCUUILIMHBI MO pa3/ieiaM U BUIaM 3aHITHIM.
Pazaenbl, TeMBI TUCHUTIIIUHBI K KX TPYJIOEMKOCTh ITPUBEICHBI B TAOIUIIE 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUIIIINHBI, X TPYAOEMKOCTh

Pasnenbl, TeMbl TUCIUILIMHBI Jlexumn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (dac) (dac) (dac)
Cemectp 1

Pasznen 1. 3agaum u cpencrsa
ABTOMAaTHU3UPOBAHHOTO MPOCKTUPOBAHUS 1 10
TEXHUYECKUX U3JCIIHIM.




Paznen 2. ®yHKIIMOHAIBHOE HA3HAUYECHHE
unterpupoBanHbix CAE/CAD/CAM cuctem npu 2 2 8
MIPOCKTUPOBAHUH TEXHUYECKUX U3EIUN

Pa3zpnen 3. ®yHKIMOHANBHBIN U CTPYKTYPHBIH
coctaB uHTerpupoBanHbix CATIIP.

Paznen 4. MozenbHOE NpecTaBIEHUE CUCTEM
YIPaBJIECHUS U 3JIEMEHTOB TEXHUYECKUX U3JEITUI 4 5 16
KaK 00BbEKTOB IPOCKTHUPOBAHUSI.

Paznen 5. Metoasr popmMupoBanusi Mozeen

% 4 4 16
TEXHUYECKUX M3JEIUI
Pasnen 6. MeTop! aHaIM3a TEXHUYECKUX WU3IEIAN 4 4 16
B CAIIP u TpeGoBaHUs K HUM.
Hroro B cemectpe: 17 17 74
Uroro 17 0 17 0 74

IIpakTHyeckass MOATOTOBKA 3aKIIOYAcTCs B HENOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4yaromMMHUCS ~ ONPENEICHHBIX  TPYAOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien
npoQeCCHOHATIBHOM 1€ TENbHOCTBIO.

4.2. CopaepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSTHI.
CopepxaHue pa3/IeiioB U TEM JICKIIMOHHBIX 3aHATHH IPUBEICHO B Ta0HIIE 4.

Ta6ymma 4 — ConepkaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Home
p Ha3BaHI/Ie nu conepxcaHHe pa?;IIeJIOB 1 TEM JICKIIMUOHHBIX 3aHATUHN
pazaena

1 3agaun W CpeACTBA aBTOMATH3WPOBAHHOTO MPOCKTUPOBAHUS TEXHUYECKHUX
U3IETNN

[Ipenmer w 3amaum aucuuiuidebl.  [locTaHOBKa 3agauM  aBTOMAaTU3alUU
npoektupoBanust TexHmueckux m3genuit  (TH). CucremHbIi moaxon K

npoektupoBarnio TH. CTpykTypHOE TpeCTaBJICHHUE MPOoIecca MPOSKTUPOBAHUS
TU. Knaccudpukamuss CATIP.

2 OyHkuroHanbHOe HazHaueHue uHTerpupoBaHHbIX CAE/CAD/CAM cucrem npu
MIPOEKTUPOBAHUN TEXHUUECKUX U3JETUI

®ynkuuu CAD cucrem. @ynkiun CAM cucrem. @ynkiuun CAE cucrem. CALS
texHonorun. @Dynkuuun ACYII(ERP - cucrem).®@ynkiuu SCADA-cucrtem.
DyHKIIUN CUCTEM YNPaBIECHUS TOKYMEHTaAMU U IOKYMEHTOOOOpOTOM.

3 @OyHKIMOHANBHBIN U CTPYKTYPHBIN cocTaB HHTErpupoBaHHbIX CAIIP.

OyHKUMOHANBHBIN cocTtaB uHTerpupoBaHHbIX CAIIP. Wurepdeiicsl, s3bIKH,
dbopmaTtel  MexmnporpaMHHbIX oOMeHOB B CAIIP. CrpykTypHBI cocTaB
nnrerpupoBanHbix CAIIP

4 MonenbHOE NPEACTABICHUE CHCTEM YIPAaBICHHUS M 3JIEMEHTOB TEXHUYECKHX
U3JeNui Kak 00bEKTOB MPOESKTUPOBAHMUSL.

MognensHoe npencrasienne TH kak 00beKTOB mpoekTupoBanus. Kimaccudukarms




monened TU kak OOBEKTOB NPOEKTHPOBAHUS. TaIlbl

MOACIIMPOBAHUA

MaATeMaTHu4ICCKOIro

TH. MareMaTH4ecKHEe MOJEIH TEXHHYECKUX  U3JIEIIHH.

Maremarnueckue monenu ycrpoiicts TH. Maremarnueckue MOJENIM 2JIEMEHTOB
ycrporicts TU.

MeTtoasl popMupoBaHUS MOJENIEeN TEXHUYECKUX U3IETHMA

TH.
dopMupoBaHHE MaTeMaTU4YeCKUX Mozene ycrpoucts THU. dopmupoBaHue

@opMHUpOBaHHE MAaTEMAaTHYECKUMX MOJEJIEH  DJIEMEHTOB  yCTPOMCTB

MaAaTEMaTUYCCKUX MOILCJICﬁ CUCTCM YIIpaBJICHUA.

Meroap! ananu3a texaudeckux uznaenuii B CAIIP u TpeGoBaHus K HUM.

ANTOPUTMBI M METOJBI aHaJIM3a TEXHUYCCKUX HW3JICTUH BO BPEMEHHOH 00JjacTu
CAIIP. Metonsl ananm3a texunueckux msgenuid B CAIIP. Bunpl anammsa kak
MPOEKTHOM  MpoLenypbl
TpeboBanust k meromam ananmuza CAIIP. [lapamerpbl ouenku 3¢ddexruBHOCTH

IpU aBTOMAaTU3UPOBAHHOM mpoekTupoBanuu TH.

METOJIOB aHaJIM3a BO BPEMEHHOI 00J1aCTH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUSL

TeMsbl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb IPHUBCICHLI B Ta6J'II/II_[e 5.

Tabauna 5 — [IpakTuueckue 3aHsATHSI U UX TPYJO0EMKOCTb

N3 anx No
Ne | Tewmsl npaktudyeckux | @opmel npakTU4ecKuX | TpyroeMKOCTb, |MPaKTHUYECKOM |pasnena
n/n 3aHATHH 3aHATUI (uac) MOJTOTOBKH, | TUCIIMIT
(dac) JIHBI
Y4eOHBIM IJIaHOM HE PEIYCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATHIA U UX TPYTOEMKOCTh ITPUBECHBI B TAOIHIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue n1abopaTopHbIX paboT TpyJ0EMKOCTS, | MPAKTHHECKOH | pasjena
/1 (dac) MOJATOTOBKH, | IHMCIIHAI
(gac) JIMHBI
Cemectp 1
1 | U3yuenne mnpuniumnoB pabdoter Micro-Cap 3 1
CUMyJsiTOpa ANl TPOEKTUPOBAHUA U
MO/JICIIMPOBAHUS DJEKTPUUECKUX LIeNeH
2 | Pazpaborka w®  MouenupoBaHHE  PabOTHI 2 2
CTIEIMAITM3UPOBAHHOTO YCHITUTEIIS c
npumMeneareM Micro-Cap cumysitopa
3 | Pa3paboTrka u MoieTMpoBaHUE PaOOTHI 2 3
bupTpa BepxHHUX YacToT B cpeae Micro-Cap
CHMYJIATOpA.




4 | PazpaboTka U MOAECTUPOBAHHUE PAOOTHI 2 4
¢bubTpa BepxHUX 4acToT B cpeae Micro-Cap

CHMYJISITOPA.
5 | Pa3pabotka wu MoaenupoBaHHE  PabOTHI 2 5
3arpaxjaroniero ¢puisTpa B cpeae Micro-Cap
CHUMYJISATOpA.
6 | Paspaborka w® MojenHMpoOBaHHWE  PaOOTHI 2 5

MOJIOCHOTIPOITyCKaroIero (uibTpa B cpele
Micro-Cap cumysisitopa.

7 | Pazpabotka u MojenupoBaHHE PaOOTEHI 2 6
reHepaTopa (MHOYKTHBHAs TpPEXTOYKa) B
cpene Micro-Cap cumyiistopa.

8 | Paspaborka ®  MojeNHpOBaHHWE  PaOOTHI 2 6
reHepaTopa (€MKOCTHasi TPEXTOYKa) B cpeie
Micro-Cap cumysisitopa.

Bcero 17

4.5. KypcoBoe npoeKkTupoBaHKe/ BEITIOTHEHUE KYPCOBOH pabOTHI
Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroIXCs
Buiel camocTosiTeNIbHOM pabOoThI U €€ TPYAOSMKOCTh IPUBEICHBI B Ta0OIHUIIE 7.

Tabauna 7 — Busbl caMmocToaTeIbHONU pabOThl M €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHOM paboTh
qac qac
1 2 3
N3yuenue TeopeTnyeckoro Marepuana o5 o5
qucturinHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduyeckue 3aaanus (PI'3)
Beimonnenue pedepara (P)
ITonroroBka K T€KyuemMy KOHTPOJIIO o5 o5
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KoHnTtposbHbie paboThl 3a09HUKOB (KP3)
[ToaroroBka k IpOMeKyTOYHON
24 24
arrectaruu (I1A)
Bcero: 74 74

5. Ilepeuenp y4eOHO-METOAMYECKOTO OOECTIEUCHHS
JUISL CAMOCTOSTENIbHON PabOThl 00YUYAIOIIMXCS 110 AUCIIUTUTHHE (MOTYJTIO)
Y4eOHO-MEeTOANYECKHE MaTepuallbl JJIsl CAMOCTOSITENbHOW paboThl O0yYaromuxcs yKa3aHbl B
.. 7-11.

6. IlepedeHb MEYATHBIX M AIEKTPOHHBIX YICOHBIX N3JaHUN
[lepeyeHb nevaTHBIX U JEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBEIEeH B Tadaule 8.
Tabnuna 8— [lepeueHb MeYaTHBIX U AJIEKTPOHHBIX yUEOHBIX U3TaHUH




KomuecTtBo 3K3eMILIsipoB B
Mudp/
URL apec bubnuorpaduueckas ccpuika OonbmoTeke
(KpoMe 2IIeKTPOHHBIX IK3EMILISIPOB)
621.372 Bonoaun B.f. LTspice: koMnbloTepHOE 8
P17 MOJICJIMPOBAHME AIEKTPOHHBIX cxeM . - CIIO6.
: BXB-IletepOypr, 2010. - 400 ¢
658 Slonounukos, E. . ABromaruzanus TIIII B 1
A15 npubopocTpoeHuu: yueOHoe nocodue / E. U.
A6nounukos, FO. B. Macnos ; C.-Iletep6.
roc. UH-T TO4Y. MeXaHUKHU U ontuku (TexH.
yH-T ). - CIIO. : U3n-Bo UTMO, 2003. - 204 ¢
621.3 ABromaru3zanus npoektupoBanust BUC:86 | 1
A22 KH. KH.1. [IpuHIUIBI 1 METO0JIOTHSI
noctpoenust CAIIP BUC /T'. T'. Kazennos, A.
I'. Cokomnos ; pen. I'. I'. Kazennos. - M. :
Bricmr. mk., 1990. - 142 c.
658 ABTOMaTH3MPOBAaHHOE MPOEKTUPOBAHUE U 1
X 70 npou3BoAcTBO / b. Xokc ; mep.: /1. E.
Benenees, /. B. Bonkos ; pen. B. B.
MaprtbIHIOK. - Hay4. u3l. - M. : Mup, 1991. -
296 c.

7. IlepedyeHsb AIIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX JUIS OCBOEHHUS JUCLUIUIMHBI
npuBeseH B Tabmme 9.

Tabnmuma 9 — IlepedyeHp DIEKTPOHHBIX O0pa3OBaTENbHBIX pPECYpcoB HH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «MHTEepHET»
URLanpec HaunmenoBanue
http://lib.aanet.ru/ Hoctyn B DBC «Jlanb» ocymiecTBisieTcs mo 10roBopy Ne 26 u No27
0131.01.2021

Hoctyn B 9bC «ZNANIUM» ocyuiectBisercs no 4oropopy Ne
0580t 27.02.2023 .

Hoctyn B ObC «OPAUT» ocymectBasiercs no goropopy Ne 257
0129.05.2023

8. Ilepeuens MH(POPMAITMOHHBIX TEXHOJIOTUH
8.1. [lepeuenp mnporpaMMHOr0 0O€CHEUEHUs,, HCIOJIb3yEMOIo IpPH OCYIIECTBICHUU
00pa30BaTENILHOrO NpoIiecca M0 AUCLUILINHE.
[lepeyenp ncnonb3yeMoro NporpaMMHOro odecriedeHus npejacrasieH B Taduune 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00eCTICUeHUS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenp MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCITI0JIb3YEMBIX npu
OCYIIECTBIEHIH 00pa30BaTENLHOTO MpOoIiecca Mo AUCIUITTHHE
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[lepeyenp ucCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyens MHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKast 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTENFHOTO MpoIiecca 1o AUCHUILIMHE, IPEACTaBIeH B Tabuuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocraBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOM 0a3bl (TIpu HEOOXOTUMOCTH )
1 | MynasTuMenuiiHas JEKIMOHHAS Ay TUTOPUS 14-06 T’
2 | CnenmanusupoBaHHas taboparopust «KoHCTpyHpoBaHUs u 13-17
TEXHOJIOTHH pudopoB u IC»

10. OueHouHBIE CpeACTBA ISl POBEICHUS TPOMEKYTOYHOHN aTTeCTaIlluu
10.1. CocTaB OILIGHOYHBIX CPEACTBIUISI TPOBEACHUS TMPOMEKYTOYHOH aTTeCTAIUH
00ydJarImuxcs 1Mo AUCHUIUIMHE MPUBEACH B Tadiuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJISl IIPOBEACHHS MPOMEIKYTOYHON aTTeCTaIluU

Bua npomeXyTo4HOM aTTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crnrcok BOIpOCOB K 9K3aMEHY;
OK3aMeHAIIMOHHBIC OUJICTEL;
TecTsl.

10.2. B kayecTBe KpUTEPUEB OIICHKH YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O0ydarolMMuCs MpUMEHseTcd S-0ajuibHasl IIKala OLEHKH CPOpPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopasi puBeaeHa B Tadnuie 14. B Teyenune cemecTpa MOXKET UCIOIB30BATHCS
100-6amnpHast ~ mKajma ~ MOMAYJIBHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHia
HCIIONIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu orieHku ypoBHs ChOPMHPOBAHHOCTH KOMITETSHITHHA

Or11eHKa KOMITETEHLINH

XapakTeprcTrKa c(hOpMUPOBAHHBIX KOMITETEHIIUIA
5-0ajutbHAas mKaia P P (op

— oOyuatomuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, [T0CJIEIOBATEIBLHO U TPAMOTHO €r0 U3J1araer;

— OMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATypHI,

COTIIMYHOY ¥
«GaTeHOY TECHO TPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHHUS C MPAKTUYCCKOM
JIESITSIIBHOCTHIO HAIPABJICHHS;
— yMeIno 000CHOBBIBAET U ApTYMEHTHUPYET BBIJIBUTACMbIC UM HJICH;
— JIeJTaeT BBIBOABI K 00OOIIEHHNS;
— CBOOO/IHO BJIAJEET CHCTEMON CIIENMATN3UPOBAHHBIX IOHSITHIA.
— o0yJaromuics TBEPI0 YCBOWIJI MPOTPaMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIEeCTBY W3JIaracT e€ro, ONUpasch Ha 3HAHUS OCHOBHOM
«XOPOLIIO» JTUTEPaTYPHI,
«3aYTEHO» — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKON JESITEIbHOCTHIO
HaIpaBJICHUS,




OreHKa KOMITETEHLINH

5-0ayutpHad 1mIKana

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIHI

— apryMEHTHUPYET Hay4YHBIE TTOJIOKECHHUS;
— JIEJIaeT BBIBOJIBI K 000OIIEHMS;
— BJIAJIEET CUCTEMOM CIIENUAIN3UPOBAHHBIX TTOHATHMN.

— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOMU
JIUTEPATYPBHL,

— JIONyCKAaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;

«YIOBJIETBOPUTEIILHO» o
GATTOHOY — ACTIBITHIBAET 3aTPYJHEHHS B IMPAKTUYECKOM MNPUMEHECHUH 3HAHUUN
HaIlpaBJICHUS,
— c1abo apryMEHTHPYET Hay4YHbIE MMOJI0KCHHUS,
— 3aTpyAHseTCs B (HOPMYJIUPOBAHUHU BBIBOJIOB U 000OIICHUH;
— YaCTHUYHO BIAJCET CUCTEMON CIICIUAIM3UPOBAHHBIX HOHSITHH.
— o0yyJaromuics HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;
— IOMyCKaeT  CYUIECTBEHHbIE  OMIMOKA W  HETOYHOCTU  MPHU
«HEYJIOBJIETBOPUTEIILHO ]
paccCMOTPEHHH MPOOJIeM B KOHKPETHOM HANpPaBJICHUH,
«HE 3aYTEHO)

— UCTIBITBIBACT TPYJHOCTH B PAKTHYSCKOM MPUMEHCHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He GOPMYJIHPYET BBIBOJIOB M 0000IICHUI.

10.3. TunoBbie KOHTPOJBHBIC 3aJaHUS WIIK UHBIC MaTEPUAJIBL.
Bompocsr (3amaun) aiis sk3aMeHa npeacTaBieHsl B Tadmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t [lepeuens BompocoB (3a1a4) s IK3aMeHa Kon
UMHAMKATOpa

1 [lepeuncnure nenu u 3agaun BHeaApeHus CAIIP Ha npeanpusTusx OIIK-3.3.1
MAIIMHOCTPOEHHUSI.

2 Poab n mecto CAIIP B 06miem komiuiekce 3aaa4d aromatusanuu KM | OITK-3.3.1

3 Knaccudukanus CAIIP no HazHadyenuto. [lepedncnure OTIMUUTENbHBIE
ocobernHocti CAIIP uznenuii MalmMHOCTPOEHUSI.

4 Kuznennsiit nukn (XKL) npoaykuuu. Ponb 1 MecTO KOHCTPYKTOPCKO- OIIK-3.3.2
texHonoruuecko noarorosku (KTIIIT) B XKII uznenwit

5 00630p 1 kIaccupuKaIUs NPUKIATHBIX KOMIBIOTEPHBIX CUCTEM OIIK-3.3.2
HCNOJIb3yeMbIX i aBTomatu3anuu KL n3nennit

6 Haznauenue u o6macts npumenenusi CAIIP KOHCTpYKTOpCKO#
nokyMmeHTauu 1 CAIIP TeXHOI0rn4ecKoro NpoeKTUPOBaHUS.

7 KommnbroTepHbie TEXHOJIOTMM aBTOMATH3alMA KOHCTPYKTOPCKO- OIIK-4.3.1
TEXHOJIOTHYECKOM moAaroToBku npouspojctaa (KTTIIT).

8 CucTeMHBIH MOAX0]T K TOCTPOCHUIO U OMIMCAHUIO MTPUKJIIAIHBIX OIlK-4.3.1
aBTOMAaTU3UPOBaHHBIX cucTeM Ha npumepe CAIIP

9 CAE — cuctemsl. [IpuHsATHE TPOEKTHBIX PEIIEHU HA OCHOBE
pe3yJIbTaTOB KOMITBIOTEPHOTO aHAJIN3a U MOJEIIUPOBAHHUS.

10 CAD-cuctemsl. KommbroTepHbIE TEXHOIOTHN M CPENICTBA OIIK-4.Y.1
aBTOMATH3aIMU IPOCKTHO-KOHCTPYKTOPCKUX padoT

11 KomnbroTepHbIE TEXHOJIOTHUU CO3aHUsI TEOMETPUUECKUX MOJAENIEH OIIK-4.¥.1
uznenuit. Posb u pynkun 2D u 3D mopaeneil B KOMIUIEKCHBIX
ABTOMATHU3HPOBAHHBIX CHCTEMAaX

12 AcconuatusHble BUAbBL. Mcmons3oBanue 3D — Moaenen o
aBTOMAaTHU3aLMU Pa3pabOTKU MPOEKTHOKOHCTPYKTOPCKOM JOKYMEHTAIlUU




13

Hcnonp3oBanne KOMIBIOTEPHBIX MOEIEH JIJIs1 aBTOMATU3aLUH
MPOIIECCOB TEXHOJIOTHYECKON MOATOTOBKH MPOU3BOICTBA

OIIK-4.B.1

14

Ilonstue o nmapamMeTpusaliui rcOMECTPUICCKUX MOI[CJ'ICI\/JI 1 TEXHOJIOTUH

€C IIPUMCHCHU S

OIlK-4.B.1

15

Ncnonb3oBanne napopmanmornroro odecneuenns CAIIP s
asromatusaruu KTIIII. ITpukinanaeie OMOIMOTEKH M 0a3bl TaHHBIX

Bomnpocs! (3agaun) 1 3adera / nug¢. 3auera npeactapieHsl B Tabuuue 16.

Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera

Ne /1t

[Tepeuyens BonpocoB (3amay) mis 3auera / audd. 3auera

Kon
WHIUKATOPA

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

MpeCTaBICHBI B TabmwmIe 17.
Tabnuua 17 — IlepeueHp TeM /sl KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUSI KYPCOBOM paboThI

Ilepeyenp Tem Ui KypCOBOTO TNPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI

No 1/t [IpumepHsIii nepeueHb TeM AJIsl KypCOBOTO MTPOSKTHPOBAHMUS/BBITIOTHEHHS
~ KypCOBOH pabOThI
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO
Bonpocsl s mpoBeneHUs MPOMEXYTOUYHOH aTTecTallud B BHJE TECTHPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabnuna 18 — [IpumepHBbIi epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumMepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHIHUKATOPA

1

[IporpamMmMHOe oOecrieueHue, HeOOXOIUMOE IS IKCILTyaTalui U
TEXHUYECKOTO 00cmyxuBaHuss DBM, opraHuzamnuu BEIYACTUTETHHBIX
paboT 1 aBTOMATH3AIUH Pa3paOdOTKU MPUKIATIHBIX TPOrPaMM:

1 Cucremuoe +

2 KopnopatuBHoe

3 HCTpyMEHTaIbHOE

4 TlpuknaaHoe

OIIK-3.3.1

B cocTtaB 00ecnieunBaronux MOACHCTEM BXOIUT
1. MarepuanbHOe oOecriedeHue.

2. Tlonutndyeckoe oOecneyeHue.

3. Dxojoruueckoe o0ecreucHue.

4 DproHomMuveckoe odecreueHue +

OIIK-3.3.1

Kakue ocHoBHBIE 337729 pemaeT cucreMa Multisim?
1) 3asaun CTPYKTYPHOTO CHHTE3a JIEKTPOHHBIX YCTPOMCTB.

2) 3agaun aHaM3a U CTPYKTYPHOT'O CUHTE3a JJIEKTPOHHBIX YCTPOUCTB.+
3) 3aauu CTPYKTYpPHOTO CHHTE3a aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOHCTB

Y 3a]]a9¥ aHaIH3a MHU(PPOBBIX JIEKTPOHHBIX YCTPOUCTB.
4) 3agaun aHaIM3a JIEKTPOHHBIX YCTPONCTB.

OIIK-3.3.1

Kaxue ocHoBHbIe 3a1aun pemaeT cucrema NI ELVIS?
1) 3agaum CTPyKTypHOTO CHHTE3a DIICKTPOHHBIX YCTPOHCTB.
2) 3agaun aHaM3a U CTPYKTYPHOTO CHHTE3a JIEKTPOHHBIX YCTPOUCTB.

3) 3ama4n CTPYKTYPHOTO CHHTE3a aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTB

M 33/1a49¥ aHAJIN3a UPPOBBIX AIMEKTPOHHBIX YCTPOUCTB.
4) 3amauu aHamU3a IEKTPOHHBIX YCTPOMCTB.+

OIIK-3.3.1

VYkaxure TB-cranmapr.
1 SECAM,;

OIIK-3.3.1




2 MPEG; +
3WAYV,
4 EM.

B cocraB nH()OPMAIIMOHHBIX CUCTEM HE BXOJAT
1. TexHuueckue cpeacTna.

2. TlporpammHoe obecrieyeHue.

3. CpencrTBa BBIYHCIUTEIBHON TEXHUKH.

4 Ilepconan. +

OIIK-3.3.2

WNudopmanroHHas TEXHOJIOTHS 3TO

1 CoBOKynHOCTH oreparuii mo coopy, o0paboTke, mepenadu u
XPaHEHHUIO JAHHBIX C UCHOJIb30BAHUEM METOJIOB U CPEJICTB
aBTOMaTH3aluud +

2 COBOKYITHOCTb TEXHUUECKUX CPECTB

3 CoBOKYITHOCTb IPOrPaMMHBIX CPEJCTB

4 COBOKYITHOCTh OPraHU3AIMOHHBIX CPEJCTB

OIIK-3.3.2

B gem cocTout ocHoBHOE HazHaueHue cucteMbl NI ELVIS?

1) MonenupoBaHue 3JEKTPOHHBIX YCTPOUCTB.

2) DKCIIEpUMEHTAIILHOE UCCIIEIOBAHNE YJIEKTPOHHBIX YCTPONCTB.+
3) Be16op npuemiieMoii cXeMbl AIEKTPOHHOT'O YCTPOMCTBA U3 0a3bl
JTAHHBIX.

4 PacueT Ha/IeKHOCTH DJIEKTPOHHBIX YCTPOMCTB.

OIIK-3.3.2

B gem cocTout ocHOBHOE HazHaueHue cucteMbl Multisim?

1) MonenupoBaHue 3JE€KTPOHHBIX YCTPOUCTB.+

2) DKCTIEpUMEHTAIIEHOE UCCIIEIOBAHNE YJIEKTPOHHBIX YCTPOMCTB.
3) Be16op npuemiieMoii cXeMbl AIEKTPOHHOT'O YCTPOMCTBA U3 0a3bl
JTAHHBIX.

4) PacueT HaJIe)KHOCTH DTEKTPOHHBIX YCTPOUCTB.

OIIK-3.3.2

10

Kaxkue ycTpoticTBa peanu3ytorcs Ha 6a3e HHTETPAIBHBIX ONEePAIlMOHHBIX
ycunurenen?

1) reHepaTOphbl, aKTUBHBIE (PUIBTPHI, CTAOMIN3ATOPHI IOCTOSTHHOTO
HaIpPSDKEHNUS, aHAJIOTOBbIE KOMIIApaToOpbl.+

2) TpUITEphl, CYETYUKU, PETUCTPHI.

3) MOIIIHbIE BBIXOIHBIE KACKabl, BEIIPSMUTEIH, TpeoOpa3oBaTenu
HaNpPSDKEHUS.

4) norudeckue 3IEMEHThI, MU(PATOpPbI, AeMHUPPATOPHIL.

OIIK-3.3.2

11

TexHOMOTMM TPOEKTUPOBAHUS — 3TO COBOKYITHOCTb!

1 Kputepues u npaBui1, Ha OCHOBAaHHH KOTOPBIX OTPEAEISeTCs
TEXHUUYECKOE 3a/JaHNe

2 [omaroBsIX MpOLEAYP, OMPEAESIAIONINX TOCIEJ0BATEIBHOCTh
TEXHOJOTUYECKUX OTepaIMii POSKTHPOBAHUS +

3 Tabnuu, UCTIONB3YEMBIX ISl OEHKU IPOEKTUPYEMOI CUCTEMBI B
Oasutax.

4 Pa3nuuHBIX MPOrPaMMHBIX IPOAYKTOB

OIIK-4.3.1

12

OO6ecneynBaromue npeaMeTHbiec HHGopManroHHabie TexHoaoruu (M)
npeaHa3HauYeHBbI ISl CO3AaHus:

1 OyHKIIMOHATBHBIX MOACUCTEM WH(OPMALIMOHHBIX CUCTEM +

2 ABTOMaTU3MPOBAHHBIX PAOOUYNX MECT

3 DnexTpoHHOrO oduca

4 TIporpaMMHOI0 IPOAYKTA

OIIK-4.3.1

13

Yro Takoe MpoeKTHpOBaHHE?
1 Dro mporiecc co3aHusl ONMMCaHuUs, HEOOXOAMMOTO JUISl TOCTPOCHHS B

OIlIK-4.3.1




3aJJaHHBIX YCJIOBHUSX €IIe HE CYIIECTBYIOLIEr0 0OBeKTa. +

2 DTO0 roToBBIA MaTepHUa, KOTOPBIA HEOOXOIUM IJISI IOCTPOCHHUSI B
3aJJaHHBIX YCJIOBHSIX €I HE CYIIECTBYIOMIEr0 00BEKTA.

3 CoBOKYIHOCTb ITPOEKTHBIX JOKYMEHTOB B COOTBETCTBUHU C
YCTaHOBJIEHHBIM IIEPEYHEM, B KOTOPOM IIPEICTABIIEH PE3YJIHTAT
MIPOEKTUPOBAHHSI.

4 Tlpornecc onucaHus ONPEAEICHHOTO 00BEKTA.

14

Uto Ha3bIBAIOT aBTOMATU3UPOBAHHBIM IIPOEKTUPOBAHHEM ?

1 IIporecc mpOEKTUPOBAHUS OCYIIECTBISETCS YETOBEKOM.

2 [IpoexTupoBaHue, IPU KOTOPOM IIPOUCXOJIUT B3aUMOAECHCTBHUE
yenoBeka 1 OBM.+

3 IlpoexTupoBanue, Mpu KOTOPOM BCe IPe0Opa30BaHUs ONUCAHUN
00BEKTa U aNTropuTMa ero (yHKIMOHUPOBAHUS OCYIIECTBIsETCS Oe3
y4acTHsl YellOBeKa.

4 TIpoekTupoBaHME, P KOTOPOM BCE MPEOOPa30BaHHS OMIMCAHUMA
00BEKTa U AJITOpUTMa €ro GYHKLIMOHUPOBAHUS OCYLIECTBISAETCSA
JUCTAHIIMOHHO.

OIIK-4.3.1

15

Kak pacmmdpossiBaetcst ROM

1 maMsTh TOJIBKO JIJIsi CAUTHIBAHUS;

2 mamsTh TOJIBKO ISl 3aIUCH;

3 maMATh JUI CYMTHIBAHUS U 3aITUCH;+
4 mamsTh TOJIBKO JUISl YTCHUSI.

OIIK-4.3.1

16

TekcToBbIN pelakTop — 3T0. ..

1 YerpoiicTBo 1 cO31aHUs U PEAAKTUPOBAHUS PUCYHKOB
2 IIporpamma i1 CO31aHUS U PEAAKTUPOBAHUSA TEKCTOBOM
uHpopmanuu +

3 YcTpoicTBO 1Sl TeyaTH pUCYHKOB Ha Oymare

4 TIporpamma, peiHa3HAYEHHAs JJIs CO3/1aHUsl PUCYHKOB

OIlK-4.V.1

17

I'paduueckuit pegaktop — 3T0...

1 YcTpoicTBO i1 CO31aHUs U PEAAKTUPOBAHUS PUCYHKOB
2 IIporpamma Ju1st CO3/1aHUS M PEAAKTUPOBAHUS TEKCTOBOM
uH(popManuu

3 YcrpoiicTBO A1 IeyaTH PUCYHKOB Ha Oymare

4 Ilporpamma, nmpeHa3HAYEHHAS IS CO3JaHUSl PUCYHKOB +

OIlK-4.V.1

18

Komuieke nmporpamm, 00ecreqnBaroIiX COBMECTHOE
(yHKIMOHUPOBAHUE BCEX YCTPOMCTB KOMITbIOTEPA U
MIPEJOCTABIIAIOIINX I0JIB30BATENIO JOCTYII K pecypcaM
KOMIIBIOTEpA:!

| onepanmonnas cucrema +

2 onepaTuBHas NaMsATh

3 mporpamMMHOe oOecIieueHne
4 BIOS

OIIK-4.V¥.1

19

Jiist pa3paboTKH NMPUKIAAHBIX KOMIIBIOTEPHBIX MPOTPaMM Ha
SI3bIKE MMPOTPAMMUPOBAHUS UCIIONIB3YIOT:

1 MaTemMaTHYECKHE MAKEThI

2 reonH(pOpMallMOHHbIE CUCTEMBI

3 cucTeMBbI MPOrpPaMMHUPOBaHUS +

4 nadopMaIMOHHBIE TEXHOJIOTUU

OIlK-4.V.1

20

K npuknagHomMy nporpaMMHOMY 00€CIIEUEHHIO OTHOCSIT:

OIIK-4.V.1




1 rpaduyeckue penakTopsl +
2 aHTUBHUPYCHBIE TPOrPAMMBI

3 onepanMoOHHbIE CUCTEMBI
4 BIOS

21 Kak pacumdpossiBaetcst abobpeBuarypa CAIIP? OIIK-4.B.1
1 cucrema aBTOMaTU3MPOBAHHOT'O ITPOU3BO/ICTBA;

2 cucremMa aBTOMAaTU3UPOBAHHOTO MIPOSKTHPOBAHUS; +
3 cUCTEeMHBIN aHaJIU3 MPOU3BOICTBA.

4 cOBOKYITHOCTh aBTOHOMHBIX ITPOTPaMM

22 Jl11s yero HeoOX0AUM aHAIOro-1POBOIl mpeodpa3zoBaTelb OIIK-4.B.1
1 onpenensier ypoBeHb 3BYKOBOT'O CUTHaJIA U IIpeBpaliaeT B LudpoBoi
KOJI;

2 aHaJOroBBIE CUTHAJBI IpeodpasyeT B LudpoBsbie; +

3 mudpoBoe BUICO — M300paKEHHUE TIEPEBOIUT B aHAJIOTOBOE;

4 OTHOBPEMEHHO 3BYK M BUICO M3 aHAJOTOBOTO CUTHAJIA TIEPEBOIUT B
nudposoit

23 CrenpayibHBIC TTPOTPaMMBI, YIIPaBJISIONIE padOTON BHEITHUX OIIK-4.B.1
MOAKIIOYEHHBIX K KOMIIBIOTEPY YCTPOMCTB:
1 apxuBaTOpbI

2 cepBUCHBIE ITPOIPAMMBbI

3 npaiiBepsl +

4 aHTUBUPYCHBIE TPOTPaAMMBbI

24 K cucremubiM mporpaMmam OTHOCUTCS: OIIK-4.B.1
1 Paint

2 Linux +
3 MS Exel
4 MatLab

25 Kaxkas nporpamma npegHazHaueHa Jjisg padoThl ¢ 6a3aMu JaHHBIX: OIIK-4.B.1
1 CYB/ +

2 TabGnuuHbIii Iporieccop
3 I'padmyeckuii pegakTop
4 Multusim

[TepedeHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCS 3a09HON (hOPMBI
oOydeHus, mpecTaBieHsl B Tadnuie 19.

Tabmuna 19 — Ilepederph KOHTPOIBHBIX padOT

Ne /o [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. MeTtoauueckiue  MaTepuanbl,  ONpEACTAIONIAE  TPOIEAYpPHl  OIICHUBAHHS
UH/INKAaTOPOB, XapaKTepU3YIOMIMX d3Tanbl (HOPMUPOBAHHMS KOMIIETEHLIMH, COAEp)Karcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [YAIIL, permamMeHTHUpyOmUX MOPSAOK W IPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallui O0yYaroImuxcs
I'VAIL

11. Meroauyeckue yka3aHus A1 00y4YarOmUXCs M0 OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue YykazaHUS [Uisi OOY4YalOIMIUXCS MO OCBOGHHUIO JIEKIIHOHHOTO
Marepuania .




OcCHOBHOE Ha3zHAa4Y€HHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKoe U SICHOE HU3JIoKeHue ydeOHoro matepuana. Ha3zHaueHune COBpPEMEHHOHM JIEKIIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(OPMAIMIO 10 TeME, a B OCBOCHUU
byHIaMeHTaIbHBIX MpoOJeM JUCHMIUIMHBL, METOJOB HAY4YHOrO T[IO3HAHUS, HOBEHIINX
JOCTIKEHUH HAay4yHOW MbICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHAET METOAOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 U MH(GOpPMAMOHHYI0 (GyHKUMHU. JIeKus pacKpbIBaeT MOHATHIHBIN anmapaT
KOHKpPETHOW oOnacTu 3HaHWS, €€ TPOOJEeMBbI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBAaCT B3aUMOCBS3b C APYTUMU AUCHUTIIIMHAMH.

[TnaHupyemMble pe3yabTaThl PU OCBOSHUU 00YUYAIONIIMMHUCS JIEKIIMOHHOTO MaTepHaa;

— TIOJIyYEeHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHWUH, YpPOBEHb
KOTOPBIX OINpPEIEIAETCS 1IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TOJy4Y€HUE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATEIIEM;

— pa3BuTHE MNpO(EecCHOHAIBHO-/EIOBBIX  KauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJIEHHE HEOOXOAMMOTO HHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETFHOM PaOOTHI;

— TIOJy4YeHHWE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€ UX PA3BUTHS Ha ONIMKaMIINe TObL;

— HAYYUTHCS METOJMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIU U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATH HUX B  Pa3iIMuYHBIX
bopmyIrpoBKax);

—  TIOMy4YeHUE TOYHOTO OHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHSATHH.

JlekuMOHHBIN ~MaTepuad MOXET COMPOBOXKIATHCS JIEMOHCTpaluell ClaigoB U
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 Marepuaja MpU MPOBEACHUM KOPOTKHX JUCKyCcCHUU 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/AEIbHBIX TEMATHK I10 IUCUUIUIMHE.

CrpyKTypa npeaocTaBiaeHus JEKIIMOHHOTO MaTepHraa:

- O630p npobnemaruku. [loctanoBka 3anay.

- AHaAJIU3 METOJIOJIOTHYECKUX MPUEMOB PEIICHUS TOCTaBICHHBIX 3a]1a4.

- PaccMoTpenue pemieHui mocTaBlIeHHBIX 33]]a4 Ha KOHKPETHBIX MTPUMepax.

- BoIBOIbI ¥ peKOMEHIAIMH 110 UCTIOJIH30BAHUIO PACCMOTPEHHBIX METO/IOB.

- OTBeTHI Ha BONPOCHI Ay TUTOPHUH.

11.2. MeTtoanueckue yKazaHUs ISl OOYYalOLIMXCS TO BBINMOJHEHHIO JIAOOPaTOPHBIX
pabor

B xone BeimonHeHus 1a00OpaTOpHBIX pPAaOOT oOydaromuiics JODKEH YriayOuTh H
3aKpEeNUTh 3HAHMA, MPAKTHUECKUE HABBIKM, OBJA/JETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-PAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIPUATHN.

BrimonHenue 51abopaTopHbBIX paboT OO0y4yaromMMCs SIBISETCS HEOThEMJIEMON YacThIO
U3yUYeHHs] TUCHMIUIMHBI, OIpPENeNIsieMOi ydeOHbIM IUTAaHOM, W OTHOCHUTCS K CpPEICTBaM,
00ecreunBaroIluM pelIeHue CIeIyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHe HABBIKOB HCCIIEAOBAaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUILTUHEI;

— 3aKpeIUleHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHWM, MOJIyYeHHBIX Ha
JEKIMSIX;

— IoJyueHHe HOBOM MH(OpMAIUK 110 H3y4aeMOW AUCLUILIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM M PUOOPAMH.

3aganue u TpeboBaHUA K IIPOBEACHUIO J1a00OpaTOPHBIX padoT




3aganue U TpeOOBaHMS K MPOBEICHUIO JIAOOPATOPHBIX PAOOT MPHUBOIATCS A KaXKIAOH
pabOTHI B METOANYECKUX YKA3aHUSIX.

CrpykTtypa u dopma oTuera 0 1abopaTopHOil paboTe

1. TUTynbHBINA AHUCT

2. llenb u 3amaun pabOTHI.

3. TeopeTrueckue CBECHUS O METOJIaX PEILICHUS MOCTABJIECHHBIX 3a/1a4.
4. Cxema J1abopaToOpHOM YCTaHOBKH

5. Pe3ynbTarhl U3MEpEHUN U PaCUETOB.

6. I'padmyeckre 3aBUCUMOCTH.

7. BeIBOBI.

TpeboBauns Kk 0hOpMIIEHHIO OTYETA O Ja00paTOPHOH pabore

OTueT mpemoCTaBIsACTCS CTYACHTOM WHIMBHAyalbHO, B IedaTHOH ¢opme. JlommkeH
COOTBETCTBOBATh NPUHATONH CTpyKType U ¢opme. Tabmuupbl v TpaduKé JOKHBI HMETh
Ha3BaHUs. BeIBOABI MO0 paboTe IOMKHBI OBITH CHOPMYIHPOBaHBI B (oOpMe OTBETOB Ha
NOCTaBJICHHBIC B paboTe 3agaud, O00S3aTEIBLHO CO CChUIKAMHU Ha TIOJIyYCHHBIC PaCUYCTHBIC
3HAYEHHUs U rpa)uuecKre 3aBUCHMOCTH.

11.3. MeToauueckue yKa3zaHHs Ui 00ydYaroIUXCsl MO MPOXOKICHHIO CaMOCTOSTEIIBHOM
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYArOIIUIICS BBIMOJIHAET PadOTy MO
3aJaHUI0 ¥ TIPU METOIUYECKOM PYKOBOJCTBE MPENOAaBaTENss, HO 0€3 €ro HemoCpeCTBEHHOTO
YYaCTHS.

Jns oOyuaromuxcst 1mo 3a0yHOH (opme OOydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mnpouecce BbINOJIHEHHUS] CaMOCTOSATENBHOW paboThl, y oOydwaromerocst (GopMupyercs
enecoodpasHoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMECHUS
U HaBBIKM B YCBOGHHMU U CUCTEMAaTH3allMH NMPUOOpETaeMbIX 3HAHUHM, 0OecleyrBaeT BBICOKHMNA
YPOBEHb YCIEBAaEMOCTH B TEpUOJ OOYYEHHUS, TOMOTAeT TOJIYYHTh HABBIKM IOBBIMICHHS
npo¢eCCHOHATBHOTO YPOBHS.

MeToauyecKUMH ~ MaTepuallaMi,  HalpaBISIOMIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaroMUXCSASBISIOTCS:

—  y4eOHO-METOJNYECKUI MaTepHal 1o TUCIUILIHNHE;

— METOJIMYECKHE YKa3aHUs IO BBHIMOJIHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
10 3a09HOU (hopMe OOyIeHHS).

11.4. MeTtognueckue yKaszaHHs Ui OOYyYaromUXcsS 1O TPOXOXKIACHUIO TEKYIIETOo
KOHTPOJISI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJIb KAadyeCTBAa 3HAHUU
00y4aroIuXxcsi, OCYIIECTBIIEMOrO B TEUEHUE CEMECTpa C IENIbI0 OIEHHMBAHUS XO0/la OCBOEHUS
JUCIIUTITUHBL.

Cucrema OLIEHOK MPU NMPOBEACHUH TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH OCYIIECTBIISAETCS
B COOTBeTCTBUM ¢ TpeOoBaHusAsMHU IlonoxeHuit «O TekylieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOHM arrectanuu cryAeHToB [ YAIIL, oOydaromuxcss mo mporpaMMaM BBICIIETO
obpazoBanusi» u «O MOIYJBHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y Aly.



11.5. Meroaunueckue yka3zaHusl A7 0OYYarOUIMXCs MO TMPOXOXKIACHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[MpomexyTounass  arrectanmus  OOYyYArOIIMXCS  TPEAYyCMaTpPUBAeT  OICHUBAHHE
MIPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHHs MO nucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— DJK3aMeH — (opma OILCHKH 3HaHWH, MONYyYEHHBIX OOYyYaroIIMMCS B IPOLECCE
U3YyYEeHUS BCEH NMCUUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENbHOM paboThl, CIOCOOHOCTH
OPUMEHSATh MX JJIs pElICHUs MPAKTHUECKUX 3ajad. DK3aMEH, KaK IpaBuio, MPOBOAUTCS B
Nepuoj, HSK3aMEHAIIMOHHOW CECCHM W 3aBEpILAeTCS AaTTEeCTAllMOHHOM OIICHKOM «OTIMYHOY,
«XOPOLLIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

— 3a4eT — 3T0 (opMa OIECHKH 3HAHUH, TOTYYECHHBIX O0yYaIOMIUMCS B XOJ€ M3YUCHUS
y4eOHOM TUCUUIUIMHBI B LEJIOM UM IPOMEXyTouHas (10 OKOHYaHUU CEMECTpPa) OIICHKAa 3HaHUMN
00yyYaromuMcs 10 OTJIEIBHBIM pa3jienaM JUCHUIUIMHBI C aTTECTAMOHHOM OLICHKON «3auyTEHO»
WIH «HE 3a4TEHOY.

— auddepeHunpoBaHHbIl 3aueT — 3To0 (¢GopMa OLUEHKU 3HAHUM, MOJYyUYEHHBIX
00ydJaromuMcs Mpy U3YYSHUHU JTUCIHUIUIMHBI, TIPU BBITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATEIbCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTIUYHO», «XOPOIIIO», KYAOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OLEHOK IpPH MPOBEACHUU MPOMEKYTOUHOM aTTECTAllMM OCYIIECTBIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxenuit «O TeKkyleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOH arrectaruu ctyAeHToB ['YAIL, oOydaromuxcs mo mporpaMMaM BBICIIETO
obpazoBanusi» u «O MOIYJbHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y Aly.



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIErO
HW3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit
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