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AHHOTaNINA

Huctumumna «KoMoHneHTHOe obecnieueHre Ha 3Tanax >KU3HEHHOTO UKJIIA TPOTYKIHH
BXOIMT B 00pa30BaTeNbHYIO POrpaMMy BBICIIErO 00pa3oBaHUs — IporpaMMy OakajaBpuaTa o
HaIIPaBJICHUIO MOJITOTOBKH/CIICIIHATIbHOCTH 27.03.02 «YrpaBileHHE Ka4eCTBOM»
HaMpaBJIEHHOCTH «YTIPaBJIEHUE KAaYECTBOM B IIPOM3BOICTBEHHO-TEXHOJOIMUYECKUX CHCTEMAaxX).
Juctummaa peanu3yercs kadempoid «NoSy.

JlucuuiuinHa HauesieHa Ha (G OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYHOIINX KOMIIETEHIUH:

[1K-5 «Iludposas merponorus»

IIK-7 «Cnoco0GeH NpoBOAWUTH AaHaIM3 IPHYUH, BbI3BIBAIOLIMX CHM)KCHME KadyecTBa
npoaAyKIuH (paboT, yciIyr), pa3paboTKy MIaHOB MEPOIIPHUATHH 110 UX YCTPAHCHHUIO)

CopepxaHue AUCLUUIUIMHBI OXBATBIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C HM3YyYCHHEM:
Ha3HAYEHUS ¥ MPUHIMIIOB Pa0OThl Pa3IMYHBIX 3JIEMEHTOB JIEKTPOHHON KOMIIOHEHTHOU 0a3bl;
(bakTOpOB, BIMAIOUIMX HAa HAJEKHOCTb 3JIEKTPOHHON KOMIOHEHTHOH O0a3bl, Ha pa3IMYHBIX
JTanmax JKW3HEHHOTO [HWKJIAa NPOAYKIUH, METOJOB HWHCTPYMEHTAJIBHOTO  BBISBICHUS
HEAyTeHTUYHOH  KOMIIOHEHTHOW  0a3bl;  METOAMK  CHIKEHHS  pHCKa  IONaJaHus
HECOOTBETCTBYIOLICH KOMIIOHEHTHOM 0a3bl B PaIHOAIEKTPOHHYIO alaparypy.

[IpenonaBanre OUCHMIUIMHBI IpEeIyCMaTpUBaeT clieAylomye (OpMbl OpraHU3aLuu
yuyeOHOrO TIporecca: JeKkyuu, J1abopamopuvie pabomvl, camocmosmenvras paboma
obyuaroue2ocs.

[TporpaMMoil TUCHMITIMHBI MPEIyCMOTPEHBI CIEAYIOMIME BHUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTanus B hopme 1uddhepeHIupoBaHHOTO 3a4eTa.

OO0mas TpyI0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
qaca.

S3bIK 00yueHus 0 JUCHUIINHE «PYCCKUID)



1. IlepedeHb IIAaHUPYEMBIX PE3YIbTATOB OOYUEHUS 110 TUCLIUILIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Ienbto ocBoeHust aucuuiuinHbel «KoMnoHeHTHOe obOecrieueHre Ha 3Tamnax >KU3HEHHOIo
[UKJIa MPOIAYKUUW» SBIsiETCS (OPMHUPOBAHUE Yy CTYJICHTOB 3HAHUHM O: BHUJaX, Ha3HAuYCHHH,
IOPUHIUIAX PabOThl KOMIIOHEHTHOM 0a3bl pa3iMyHOIO THIA; WHCTPYMEHTAIBHBIX METOJaxX
BBISIBJICHHSI HEAYTEHTHYHON SJIEKTPOHHON KOMIOHEHTHOH 0a3bl, MO3BOJIAIONMX 00ECIIeYrBaTh
Ha/IeXKHYIO U KaueCTBEHHYIO paboTy 3JEKTPOHHBIX CUCTEM.

1.2. JlucumnnuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4acCTHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa3oBaTeIbHOM NMporpaMMbl BhICIIEr0 00pa3oBaHus (Jajee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare M3ydeHus AUCLMILIMHBI 00ydYaroluiics AOKEH 00jazaTh CielyroIUMU
KOMIIETSHIIMSIMHA HITM UX 9acTsAMHU. KOMIeTeHIIMM ¥ WHAWKATOPHI UX JTOCTHIKCHUS TIPUBEICHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMIA M HHAMKATOPOB MX JIOCTHIKCHUS

Konn
Kareropus (rpymnmna) Ko u HauMeHOBaHKE UHANKATOPA JOCTUKECHUS
HaMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUU
KOMIETEHIINHU

[IK-5.Y.1 yMeTb HaXOAUTh U OTIINYATH
[TpodeccuonanbHble [1K-5 [udposas TpeOOBaHUS K PA3IMYHBIM AJIEMEHTaM JieTalel u

KOMIIETEHIINH METPOJIOT s y3110B ((popMma 1 pacrosiokeHle OBEpXHOCTEH,
LIEPOXOBATOCTh TOBEPXHOCTH)

T1IK-7 Criocoben

[1K-7.3.1 3HaTh OCHOBHBIE METO/BI YIIPABJICHUS
MPOBOJIUTH AHAIIN3

Ka4ueCTBOM IIpU MMPOU3BOACTBE U3ETUN (OK8.38.HI/II/I

MIPUYHH,
yeayr)
BBI3bIBAIOIINX
I1K-7.B.1 BnaseTs HaBbIKAMH pa3pabOTKU
[TpodeccuonanbHble | CHUKEHUE KauecTBa o .
KOPPEKTUPYIOIIUX JAEUCTBUN MO YCTPAHEHUIO
KOMIIETEHIINHT npoayKuu (pador,
Ne(QEeKTOB, BBI3BIBAIOIIUX YXYIIIECHUE
yCIyT), pa3paboTKy .
LAHOB KAaueCTBEHHBIX U KOJMYECTBEHHBIX NOKa3aTesen
. IIPOLYKIMH (YCIIyT) Ha CTaJUH IIPOU3BOJICTBA
MEPOIPUATHH 110 X poay (yeayr) P
MPOIYKIUHU U OKa3aHUS yCIIyT
YCTpaHEHUIO

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuuminmHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOITUMUCS
MIPU U3YYCHUH CIICTYIONTUX TUCIUIUINH:

— «uH(bOpPMATHKAY,

— «IPOEKTHO-OPUEHTHUPOBAHHBIE METOJIBI Pa3pabOTKH MPOTYKITHI.

3HaHUs, TMOJYyYEHHbIE NPU M3YyUYEHUHM Marepuana JaHHOM JAMCIHUIUIMHBL, MUMEIT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK M MOTYT UCIIOIb30BATHCS MIPH U3YUYCHUH IPYTUX TUCIUILIAH:

— «METOJIBI M CPEJICTBA MPOLIECCOB MPOEKTUPOBAHUSD,

— «TEXHHMYECKHUE CPEJICTBA B CPEE KOHTPOJISA U JUATHOCTUKID.

3. O0BeM u TPYAOEMKOCTh TUCIUILTHHBI
JlanHple 00 o0meM o0beMe AMCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHUJOB Y4eOHOMH
paboThI MO TUCHUIUIMHE (M paclipeieleHHe dTON TPYI0EMKOCTH [0 CEMECTpaMm) Mpe/ICTaBICHbI B
tabnure 2.




Tabauna 2 — O0beM U TPYJO0EMKOCTh AUCHUILIUHBI

TpynoemkocTb
Bun yue6HO# paboThI Bcero 110 CEMECTpaM
Neb
1 2 3
Obwaa mpyooemkocmo oucyunaunwt, 3E/ (dac) 2/ 72 2/ 72
U3 Hux uacos npakmuueckoii 0020MoeKu 8 8
AyoumopHule 3aHamus, BCEro 4ac. 16 16
B TOM YHCIIE:
neximu (JI), (dac) 8 8
npakTuueckue/cemunapckue 3ansatus (I13), (vac)
naboparopusie padbotsl (JIP), (dac) 8 8
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 56 56
Buo npomesicymounoii ammecmayuu: 3auer, mudpd. 3auer, Tndd. 3aw. | Tudd. 3au.

sk3ameH (3auer, Audd. 3a4, Dk3.**)

*k
IIpumedanue: kaHaMAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILIMHBI IO pa3jeiaM U BUAM 3aHSATHI.
Pazpgenbl, TeMbl TUCHUTIITUHBI U UX TPYJOEMKOCTh IPUBEACHBI B TAOIHUIIE 3.
Tabnuma 3 — Pa3nensl, TeMbl AUCHUIIINHBL, HX TPYA0EMKOCTb

Jlexmuu | 113 (C3) | JIP | KII | CPC
Pasgensl, TeMBI JUCLUIIINHBI
(gac) |(gac)| (wac)| (gac)
Cemectp 6
Paznen 1. DnekTpoHHas KOMITOHEHTHAs Oa3a 4
Tema 1.1
Paznen 2. [TaccuBHBIE JIEKTPOHHBIC KOMITOHEHTHI 2 8
Tema 2.1.
Paznen 3. [lomynpoBoIHUKOBBIE IPUOOPHI
2 8
Tema 3.1.
Paznen 4. UHTErpanbHbIe KOMITOHEHTHI 8
Tema 4.1.
Paznen 5. )Ku3HeHHBIH UK 3JIEKTPOHHON KOMIIOHEHTHO# 0a3bl 8
Tema 5.1.
Pazpen 6. OGecneuenue nHagexxunoctn IKb nocpeactsom
OpraHu3aIyi 0TOPAKOBOYHBIX UCTIHITAHUMA 8
Tema 6.1.
Paznen 7. [IpoGnema koHTpahaKTHOU JIEKTPOHHOM
KOMITOHEHTHOI 0Oa3bl 4
Tema 7.1.
Paznen 8. Buas! koHTpadakTHOM 2IIEKTPOHHON KOMITOHEHTHOM
6assl 4 8
Tema 8.1.
Hroro B cemectpe: 8 56
Htoro 0 8 0 56
[IpakTueckass MHOATNOTOBKA 3aKJIIOYAETCSd B  HENOCPEACTBEHHOM  BBIIIOJHEHHH
00yJaronuMucs OIpEAEIIEHHbIX TPYAOBBIX byHKIHH, CBSI3aHHBIX C Oymytei

npo¢eCcCHOHATBHOMN 1S TETbHOCTBIO.




4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0IHIIC 4.
Tabnuna 4 — ComeprkaHue pa3/ieoB U TEM JICKIIMOHHOTO IUKJIA

Howmep N
Ha3zBanue u conep:kanue pa3JesioB U TeM JEKIIMOHHBIX 3aHATHIMA
paszena
1 JJIeKTPOHHAsI KOMIIOHEHTHAasi 0a3a
Tema 1.1. Knaccudukarius 3JeKTPOHHON KOMIOHEHTHOM 0a3bl.
2 ITaccuBHBIE 3J1eKTPOHHBIE KOMIIOHEHTBI

Tema 2.1. [TaccuBHBIE JIEKTPOHHBIE KOMIIOHEHTBI: PE3UCTOPHI, KOHICHCATOPBI,
WHIYKTUBHOCTH, TPOBO/JIA, [IEYATHBIC TUIATHI, PA3bEMHBIC COCIMHCHUS,
3NeKTpOMarHuTHeIC pene. Knaccudukarys v OCHOBHBIE XapaKTEPUCTUKH.
(JlemoHcTparus ciaaiiaoB)

3 ITosynpoBoaHnKoBbie NPUOOPHI
Tema 3.1 [TomynpoBOIHUKOBBIE TUOBI, OUTIONSPHBIE U MOJIEBBIE TPAH3UCTOPHI,
tupuctopsl. Kimaccudukarms u ocCHOBHbBIE XapakTepucTukH. ([leMoHCTpaIus cliaiiioB)

4 HNHTerpajbHbie KOMIIOHECHTHI
Tema 4.1 UnTerpansabie Mukpocxembl. Kiaccudukanus MHTErpaibHBIX MEKPOCXEM.
KoHCTpyKIIMU MHTErpaJIbHBIX MUKpOCXeM. (JleMoHcTpalus ciaii1oB)

5 /Ku3HeHHBbIN IMKJI 3JIeKTPOHHOWH KOMIIOHEHTHOH 0a3bl

Tema 5.1. SIBnenue anexrpoMurpannu. Bonpocs! XpaHEHMs U SKCIIITyaTalluu
AJIEKTPOHHON KOMITOHEHTHOM 0a3bl. Opranu3zamysi OoTOpaKOBOYHBIX HCIIBITAHUI.
(JlemoHcTpaIus ciaiaoB)

6 IIpo6aema koHTpadaKkTHOM JIEKTPOHHOI KOMIIOHEHTHOI 6a3bl

Tema 6.1 Tennenuuu B npumenenun Kb B coBpeMeHHOMN AJIEKTPOHHON TEXHUKE.
Pucku, Bo3HUKarOIKE IpyU MPUOOPETEHUH U UCITI0NIb30BaHUU KoHTpadakTHONH DKBb.
Cratucruka koHTpadakra. Mcrounnku kontpadaktaoit OKb. [Ipuuunb! nosBieHus
koHTpadakTHOW DKb Ha priHKe. 3aKOHOIaTENbHbIE U HOPMATUBHBIE AKTHI B cepe
BBISIBJIEHUS! U nIpecedeHusi noctaBok KoHTpadakTHoil OKb. ([lemoHCcTpanus cinaidioB)

7 Buabl KoHTpadaKTHOI 3JIEKTPOHHON KOMIIOHEHTHOH 0a3b1

Tewma 7.1 Knaccuduxanus konrpadaxtaoit IKb. IlepemapkupoBka u nepepadoTka
OKb. Knonuposanue u Bmemarenbctso B OKb. Jlpyrue Buasl konTpadaxtaoit OKb.
(lemoHcTparus ciaiiioB)

8 Metoabl BbISIBJICHUSI KOHTPA(AKTHOM JIEKTPOHHON KOMIIOHEHTHOI 0a3b1
Tewma 8.1 IIpoBepka gokyMeHTaIK. MeTO bl BU3yaTbHOTO KOHTPOJIS. MeToIbl
JIEKTPUUYECKOTO KOHTPOJISl U UCTIBITAHUN. MeTo1bl GU3NYECKOT0 KOHTPOJIS U
ucnbITaHui. MeToibl GyHKIIMOHATBHBIX UCTIBITAHUH. METO bl KOMIUIEKCHBIX
ucnbITaHui. JlanbHeliee cCOBepIIEHCTBOBAHNE METO/IOB BBISIBJICHUS KOHTpa(pakTHON
ANEKTPOHHON KOMIOHEHTHOM 0a3bl. MeTo/1bI 3aIUThI 3JIEKTPOHHON KOMITOHEHTHOMN
6a3bl OT moenkH. (JleMoHCcTpaIus ciai/108)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.
Tabnuma 5 — [IpakTuueckue 3aHATHS U UX TPYJI0EMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyIoeMKOCTh, |MPAaKTHYECKOM |paznena
n/n 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYIAOEMKOCTh IPUBEACHBI B TAOIHIIE 6.




Tabmmia 6 — JJabopaTopHbIe 3aHITHS M X TPYI0EMKOCTh

N3 Hux No
Tpynoem N
Ne MPAKTUYECKON | paszaena
HaumenoBanue nabopaTopHbIx paboT KOCTb,
/1 (gac) IIOATOTOBKH, JTIACIAIL
(1ac) JIUHBI
Cemectp 6
1 | UccnenoBanue apaMeTpoB ITACCUBHBIX 2 2 2
AIEKTPOHHBIX KOMITOHEHTOB: PE3UCTOPBHI,
KOHJICHCATOPHI, KATYIIKU WHIYKTUBHOCTH
2 | UccnenoBanue rapameTpoB AKTUBHBIX 2 2 3
AIIEKTPOHHBIX KOMIIOHEHTOB: JTUOJTBI,
TPaH3UCTOPBI
3 | UccnemoBanue 31MeKTPUYECKUX METOJIOB 2 2 8
BBISIBJICHUSI HEKAUECTBEHHOW U
danbcuuIIpPOBaHHON IIEKTPOHHON
KOMIIOHEHTHOM 0a3bl
4 | UccnenoBanue buznuecKux METO/IOB 2 2 8
BBISIBJIICHUS HEKa4YeCTBEHHON u
banbcuuIIpoBaHHON 3JIEKTPOHHOU
KOMIIOHEHTHOM 0a3bl
Bcero 8
4.5. KypcoBoe npoeKTHpOBaHHE/ BBITIOJHEHUE KYPCOBOH pabOTHI
Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrodTenbHas paboTa 00y4aroUXcs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEIEHBI B TabIuUIIE 7.
Tabnuua 7 — Buasl caMocTosiTeIbHON paboOThI M €€ TPYJI0EMKOCTb
Bun camocrosiTensHOi paboTh Bcero, uac Cewmectp 6, uac
1 2 3
H3yuenne Teopernyeckoro marepuaia qucuuiumael (TO) 30 30

Kypcosoe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Beinonuenue pedepara (P)

[ToaroToBka K TeKymemy KOHTpodro ycneBaemoct (TKY) 6 6

Jomamrnee 3ananue ([13)

KontposbHble pabotsl 3a04HukoB (KP3) 15 15

[TonroroBka Kk npomexxyToyHoi arrecrauuu (I1A) S 5
Bcero: 56 56

5. [lepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUarOMKXCs [0 JUCHUIUTMHE (MOJTYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
.. 7-11.
6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX M3JaHUN
[lepeueHpb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3IaHUH MpHUBeieH B TabmuIle 8.




Tabmuia 8 — [lepedeHb NEYaTHBIX M DJICKTPOHHBIX YICOHBIX H3JaHUN

Mudp bubnuorpaduueckas ceeiika / URL aapec KomunuectBo
9K3EMIUIIPOB B
oubnuoreke
(xpome
ANEKTPOHHBIX
9K3EMILISIPOB)
77005 | VipaBieHue prcKaMu MHHOBAIHOHHOM HESTEIBHOCTH B 9
VY 67 PaMo3IEKTPOHHOM MPOMBIIITICHHOCTH: MOHOTpadus / FO. A.
Anrtoxuna [u np.]. — CII6.: [Tonmurexnuka, 2017. — 264 c.
621.3 Bynaros B.B. HafiexHOCTh TEXHUYECKUX CUCTEM: Y4eOHOE 5)
b 90 nocobue / B.B. bynaros; C.-Iletep0. roc. yH-T a9pOKOCM.
npudopoctpoenust. — Cankr-IlerepOypr: U3a-so I'VAIIL, 2021.
—102c.
621.382 | 3uataunoB C.M. DneKTpOHUKA M CXEMOTEXHHKA: yIeOHOE 5)
3-59 nocobwue: B 2 4. 4. 1. DneKTpoHHbIE TPUOOPHI
u 0a3oBele nornueckue diaeMments! / C.M. 3uatonnos; C.-
[TetepO. roc. yH-T aspokocM. pudopocTpoeHus. — CaHKT-
[TerepOypr: U3n-Bo 'YAII, 2020. — 87c.
005 Kopmrynos I'.M. Opranuzanus >kM3HEHHOTO LIUKJIA 5
K70 AJIEKTPOHHON U MPUOOPHON NPOAYKIMH B YCIOBUAX
TEXHOJOTMYECKUX MHHOBALUN: yueOHoe mocobue / ..
Kopurynos, A.A. Ilerpymesckas, M.C. Cmupnosa; C.-
[TetepO. roc. yH-T aspokocM. pudopocTpoeHusi. — CaHKT-
[TerepOypr: M3n-Bo 'YAII, 2019. — 105c.
681.2 [TepcnexTrBHBIE TexHONOTUU pudopocTpoenus/ FO.H. 20
1127 Makapos [u ap.]; pena. A. FO. llatpakoB. — M.: DxoHOMHKA,
2011. — 406c.
621.382 | IloBapenkun H.B. DnekrpoHHast KOMIOHEHTHas 0a3a, 5)
1142 npUMeHsieMas B PaJMOTEeXHUYECKOH annapaType: yueOHoe
nocobue / H. B. [ToBapenkun, A.K. Epmakos; C.-Ilerep6. roc.
YH-T a3pokocM. mpubopoctpoenusi. — Cankr-IlerepOypr: U3n-
Bo ['YAII, 2021. — 161 c.
629.7 Cxopuna C.®. VMcnbiTaHus U3AeIUid aBUAIIMIOHHON, PAKETHOMN 24
C44 ¥ KOCMUYECKOU TexHuKH: yuebHoe nmocodue / C.dD. CxopuHa,
C.-Iletepb. roc. yH-T a3pokocm. pudopoctpoenus. — CII6.:
M3n-so I'VAIIL, 2017. — 103 c.
Cxopuna C.®. CTpyKTypHBIE METOBI
TIOBBIIIICHUS HAJIS)KHOCTH TEXHHYECKMX CHCTEM: YIeOHO-
metoanyeckoe nocobue / C.®. Cxopuna; C.-IlerepO. roc. yH-T
aspokocM. npudopoctpoenus. — Cankr-IlerepOypr: U3a-Bo
['VAII, 2021. —43 c.
658 CoBpeMeHHbIE HHCTPYMEHTBI MEHE)KMEHTA KaueCTBa! 138
C56 yueOnoe mocodue / FO. A. Auroxuna [u ap.]; C.-Ilerep®. roc.
YVH-T a3pokocM. mpudopoctpoenus. — CII6.: U3a-so ['YAIL,
2011. — 237c.
7. TlepedyeHb IEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[epeuenn DIIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcos WH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCHUIUIMHBI

npuBe/ieH B Tabmmie 9.



Tabmuma 9 — [lepedeHn IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB HH(OPMAITMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «HTepHeT»

URL agpec HaunmenoBanue

http://protect.gost.ru/ | TOCT P 57881-2017 Cucrema 3amuthl 0T (anbcudukamuii  u
koHTpadakTa. TepMUHBI M OIIPEIEICHUS

http://protect.gost.ru/ | TOCT P 57882-2017 Cucrema 3amuthl OT (anbcuuKaun U
koHTpadakra. M3menus snekrpoHHsle. Kpurepun Bepuduramuu s
OLICHKH COOTBETCTBHS MPAKTUKH M METOJIOB OpraHU3aluii TpeOOBAHUSIM
1o IIPOTUBOAECUCTBUIO obopoty (banbcupuIpOBaHHOM u
KOHTpahaKTHOM MPOILYKIIMH

http://protect.gost.ru/ | TOCT P 57880-2017 Cucrema 3amuthl 0T (anbcudukaiuii u
KOHTpadakra. DJIEKTpOHHbIe u3aenus. [IpemoTBpalleHue IOIyJYeHHs,
METO/IbI OOHAPYIKEHHUS, COKPAIIIEHHE PUCKOB IPUMEHEHHSI M PEIICHHUS 110
UCITI0JIb30BAHMUIO (habCH(HUITMPOBAHHON M KOHTPA(haKTHOU MPOTYKIIUH

http://protect.gost.ru/ | TOCT P 58789-2019 Cucrema 3amuthl 0T (¢anbcupukauii u
koHTpadakra. I[lOpsaoK MpOBEJAEHHsS HMHCIEKIMA P  KOHTPOJIE
AYTEHTUYHOCTH MIPOIYKIIUH

http://protect.gost.ru/ | TOCT P 58638-2019 Cucrema 3amuThl OT ¢anbcudukanmii u
KOHTpadakTa. DJINEKTPOHHBIE M3Nenus. TpedoBaHUS K AUCTPUOBIOTOpAM
110 3anuTe oT panbcudukanmii 1 KoHTpadaxkTa

8. Ilepeuenr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOJIB3yEeMOTO IPH OCYIIECTBICHUU
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHp UCTIONB3yEeMOTr0 IPOTPAMMHOTO obecrieueH s npeacTasieH B Tadmuie 10.
Tabmuua 10 — ITepeueHb nporpaMMHOro obecredyeHus

Ne ni/m HaumeHnoBaHue
1 MatLab co cpenoit mogeaupoBanus Simulink
2 Microsoft Office
8.2. Ilepeuenb HH(POPMAIIMOHHO-CIPABOYHBIX CHCTEM,UCTIONIb3YEMBIX pu

OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE
[lepeuenr MCHONB3YEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.
Tabmuna 11 — Ilepeyerp HHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne /1t Haunmenosanue

1 Hoctyn B ObC «Jlanb» ocymecTisiercst no goropopy Ne 695-7 or 30.11.2011

2 Hoctyn B 9bC «ZNANIUM» ocymectBisiercs o gorosopy Ne 186-2ObC ot
08.02.2012

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOW IS  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.
Tabauma 12 — CoctaB MaTepralibHO-TEXHIUUECKOH 6a3bl

Ne /i1 HanmMeHoBaHME cOCTaBHOW YaCTH MaTEpPHAIBHO- Howmep aynutopun
TEXHUYECKOH 0a3bl (mpu He0OXOAMMOCTH)
1 MynpTUMeaniTHAs JIEKIMOHHAS ay IUTOPHUS
2 KoMnbloTepHblIi Ki1acce

10. OueHouHbIE cpeICTBa ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEACTBIUISI TMPOBEICHUS MPOMEKYTOYHOM aTTECTallUuU
o0ydaromuxcs Mo AUCHUTUINHE TPUBEACH B Tabmuie 13.




Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JUIsl IPOBEICHUS POMEKYTOYHOM aTTECTAIUH

Buj npoMexyTO4HO# aTrTecTanuu [lepedyeHpb OLIEHOYHBIX CPEJCTB
JuddepeHunpoBanHbIi 3a4ET Crnncok Bonpocos
TecTsl

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHsAeTCsl 5-0ajulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIbHBIM HOPMATHBHBIM aKTOM
['VAIL

Tabmuua 14 — Kputepuu onieHKH ypoBHs chOPMUPOBAHHOCTH KOMIIETEHIIHHA

OreHKa KOMITETEHIUN

XapakTeprucTruka c(h)OPMUPOBAHHBIX KOMIIETEHIMIA
5-0ayuibHAasA mKana PAKTEp (bop

— oOyyarouuiicss riayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCIICIOBATEIBHO M IPAMOTHO €r0 M3JIaraer;

— ONUpasCh Ha 3HAHWS OCHOBHOM M JIOTOJHUTEILHOW JIUTEpPATYpHI,
TECHO TPUBSI3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKCHHS C MTPAKTUICCKON
NESATSIILHOCTHIO HAPABIICHHUS;

— yMelio 00OCHOBBIBAET M apPTyMEHTUPYET BBIIBUTaCMbIC UM H/ICH,

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CICIUATU3HPOBAHHBIX IOHSTHM.

COTIIMYHO»
(GavTCHO»

— o0yyJarouuicst TBEpJI0 YCBOMWJI MIPOTPaMMHBIN MaTepHall, FPaMOTHO U
M0 CYyIIECTBY H3JIaraeT ero, ONupaschb Ha 3HAHUS OCHOBHOM
JUTEpaTyphl;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOGHHBIE 3HAHHUS C TPAKTUYECKOW IeATETbHOCTHIO
HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHNUS;

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— BIIQJICCT CHCTEMOM CIIeIIMAIN3UPOBAHHBIX MOHITHH.

«XOPOILIIO»
«3a4TEHO»

— o0yyJaronuiicss yCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBIN MaTepual,
M0 CYUIECTBY HM3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHI,

— JIOMYCKaeT HECYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCHBITHIBAET 3aTPYAHEHUSI B NPAKTUYECKOM NPUMEHEHUW 3HAHUU
HaIpaBJICHNUS,

— cmabo apryMeHTUPYET HayIHBIC TTOJIOKEHUS;

— 3aTpyaHsieTcs B GOPMYJIMPOBAHUHN BBIBOJOB M 00OOIICHU;

— YaCTUYHO BJIAJICET CUCTEMOM CIEIUATM3UPOBAHHBIX MOHITHUM.

«y/IOBIIETBOPUTEITEHO
«3AYTCHO»

— o0yyJaronuiicss He YCBOWI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuaa,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKM W  HETOYHOCTH  IIPH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HAINPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHUH 3HAHMUIA;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOXKCHHS;

— He GOpMYTUPYET BBIBOJAOB M 0000IIEHHUH.

«HEYJOBJIETBOPUTEITHHOM
«HE 3aUTEHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM HHBIC MaTePHAITBI.
Bompocs (3amaun) asist 95K3aMeHa mpeICTaBIeHb B Tabuie 15.
Ta6smma 15 — Boripocs! (3agaun) 11s 2K3aMeHa

Kon

Ne /i [Tepeuens BonmpocoB (3a1a4) 11 IK3aMeHa
WHJIUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO




Bomnpocsr (3amaun) nist 3avera / aud . 3adera npeacTaBieHbl B Tadauie 16.

Tabnuma 16 — Bonpocs! (3agaun) mist 3auera / qudd. 3adera

Ne [Tepeuens BompocoB (3a1ay4) uist 3adeta / nudd. 3auera Koz
/o WHIUKATOpa
1 | Ha3oBuTE OCHOBHBIE TEHIECHLIUU B Pa3BUTHH 3JIEKTPOHHOW KOMIIOHEHTHOMN [IK-7.3.1
0a3bl.

2 | B ueM 3aKiII04a0OTCs pa3IMyus TEXHOJIOTUH MOHTa)Ka 3JIEKTPOHHBIX [IK-7.3.1
KOMIIOHEHTOB B OTBEPCTHS M TEXHOJIOTHH IIOBEPXHOCTHOIO MOHTaXa?

3 | Kakue 10CTOMHCTBA M HEAOCTATKH y KOPITYCOB AJIEKTPOHHBIX [IK-7.3.1
KOMIIOHEHTOB B Kopnycax tuna BGA?

4 | Kakas u3 TeXHOJIOI'MI MOHTa)Ka 3JIEKTPOHHBIX KOMIIOHEHTOB JIy4Yllle [IK-7.3.1
oAJAETCsl aBTOMAaTU3aluu ?

5 | Kakue crangaptHble paccTosiHus (11arv) Mexay BeiBogamu ucnonb3ytores | IIK-5.V.1
B WIEKTPOHHBIX KOMIIOHEHTAX?

6 | B xakux ciaydasx 1eiaecoo0pa3HoO 3JIEKTPOHHbIE KOMIIOHEHTHI B KOPITycax [1K-7.3.1
tunia BGA, CSP, flip chip?

7 | B uém paznuyne xapaKTepUCTUK MTPOBOJIOYHBIX U HEMPOBOJIOYHBIX [IK-5.¥.1
pe3UCTOPOB?

8 | HazoBute ocHOBHBIE MTapaMeTPhbl PE3UCTOPOB. [IK-5.¥.1

9 | B uém 3aKkirodaeTcs OTINYNE OJHOCIONHBIX, IBYCIOWHBIX U [IK-5.V.1
MHOT'OCJIOMHBIX I€YaTHBIX IJIAT?

10 | Kakue MaTepualibl HCHIOIB3YIOTCSA B KAYECTBE TUAIICKTPHUKA MMEYATHBIX [IK-5.V.1
iar’?

11 | CkoapKO KJIACCOB TOUHOCTH MEYATHBIX IUIAT CYHIECTBYIOT U Yy KAKOT'O [IK-5.V¥.1
KJ1acca TOYHOCTH CaMble JKEeCTKHE TpeOOBaHUS K KOHCTPYKTUBHBIM U
TOYHOCTHBIM IIOKA3aTeJIsIM [TeYaTHOM IJIaThI?

12 | Kakue TpeGoBaHuUs NPeABSABISIOT K MapaMeTpaM IMeyaTHbIX IIIaT? IIK-5.Y.1

13 | Yro Takoe «mepexoaHOe CONPOTUBICHUE) U KaK BIUSAET €ro BeJIMYMHA Ha [IK-5.V.1
KaueCcTBO Pa3zbEMHOI0 AMEKTPUUYECKOT0 COEAMHEHUS?

14 | Kakue Mepbl Ipe1oCTOPOKHOCTH MOXKET MPEeANpHHATH noTpedurens DKBb, [IK-7.B.1
YTOOBI CHU3UTh PUCKHU NMPUOOPETEHUsI HEAYTEHTUYHON NPOAYKIMH?

15 | Kakue metons! BeisiBieHus1 HeayTeHTHUHOM DKb sBnstoTcs Hanbomnee TIK-7.B.1
MIPOCTBIMU U HEAOPOTUMHU?

16 | Kakum ob6pa3om HeayTentuuHas Kb nomagaer Ha ppIHOK? [IK-7.3.1

17 | Kakue MeTo/1bl MO3BOJISIOT BBISIBIISITH Pa3IMYHbIE TUIIBI HEAYTEHTUYHOU [IK-7.B.1
OKb?

18 | Kaxoii Bua koHTpomst Kb sBisiercst caMbiM 3G (eKTUBHBIM /17151 00pBOBI € [IK-7.3.1
HeayTeHTHyHOU DKbB?

19 | Yro rapanTHpyeT NpUMEHEHNE CePTH(DUIIMPOBAHHBIX AIIEKTPOHHBIX [IK-7.3.1
KOMIIOHEHTOB?

20 | Kakum o6pazom HeayTeHTHuHas DKb nmonanaer norpedurensm — [IK-7.3.1
MPOU3BOAUTENSIM SJIEKTPOHHOM TEXHUKH?

21 | Kakue cTpaHbl ABISIOTCS OCHOBHBIMU IPOU3BOIUTEISIMHI Heay TEHTUYHOMN [IK-7.3.1
OKB?

22 | YUeMm omaceH HeayTEHTHYHBIN 3JIEKTPOHHBII KOMIIOHEHT B CIIy4ae €ro [IK-7.3.1
MONa/IaHusl B PaJIn03JIEKTPOHHYIO anmnapaTrypy?

23 | IloueMy mpH MPOBEACHUY HCIIBITAHUS IAPUKOBOTO BHIBOA HA OTPHIB [K-7.3.1
BBIBOJIy CHauaja MpuIal0T rpuOOBUAHYIO hopMy?

24 | B ycnoBusix BO3ACHCTBUS KaKoro HeOIaronpusaTHoro (akropa (Min [K-7.3.1

(akTOPOB) IIIOXO MPUKIICCHHBII KPUCTAIIT MOXKET IPUBECTH K
HEpaboTOCIIOCOOHOCTH JICKTPOHHOTO KOMITOHEHTA?




25 | IloueMy MHOTAA IPUXOJUTCS MPUOETATh K pa3pyIlaoIUM METO1aM [K-7.3.1
(U3MYECKOro aHanu3a pyU TECTUPOBAHUH FIEKTPOHHBIX KOMIOHEHTOB?

26 | IlpuBenute npumepsl HekauecTBeHHOM DKBb. [IK-7.3.1

27 | IlpuBeaute npumepsl danbcudunmupoBannoit IKb. I1K-7.3.1

28 | IlpuBenute npumepsl KoHTpadakTaoil DKb. [IK-7.3.1

29 | Yem oTnMyaroTCs KJIOHUPOBAHHBIE KOMIIOHEHTHI OT Ay TEHTUYHBIX ? I1K-7.3.1

30 | Yem omacHa oneparys 1o U3BJICYCHUIO KPUCTaIa U3 KOpITyca IK-7.3.1
KOMIIOHEHTa?

31 | Yem onacHbI HE3aKOHHO M3MEHEHHBIC DJICKTPOHHBIE KOMITOHEHTHI? I1K-7.3.1

32 | UeM OTIHMYAIOTCS MEPEMapKUPOBAHHbIE U OBIBIIKE B YHOTPEOICHUN [IK-7.3.1
JIEKTPOHHBIE KOMIIOHEHTHI?

33 | Yem nekauectBeHHast OKb otnnyaercst oT GanbCupUIMPOBaHHON? [IK-7.3.1

34 | Yem konTpadakTHas OKb otimuaercs oT GanbcudunpoBaHHON? I1K-7.3.1

35 | HazoBuTe HanbONBIINIA PUCK, KOTOPBI MOXKET BOSHUKHYTH MIPH [IK-7.3.1
IpuoOpeTeHun U ucnonb3oBaHuu HeayTeHTHYHOH DKBb.

36 | Ha3oBuTe OCHOBHBIC TapaMETPhl Pa3beMHBIX AMEKTPHUIECKUX [IK-5.V.1
COETUHUTEIEH.

37 | Kakue akTopbl BIUSIOT Ha HAJIS)KHOCTh U CPOK CITYKOBI Pa3beMHBIX [IK-7.3.1
3IEKTPUUYECKUX COCTUHUTENCH?

38 | K kakuM mocneacTBUSM MOXKET IPUBECTU HU3KAsS KYJIbTypa Ipu I1K-7.3.1
npousBojicTBe OKB?

39 | HazoBute (pakTopbl, KOTOPHIE BIUSAIOT HAa HAJIE)KHOCTb U CPOK CITYKOBI [1K-7.3.1
JIEKTPOMAarHUTHOTO pelie.

40 | C noMoIIbI0 KAKOTO METO/Ja MOXKHO BBISIBUTH MPOYKIIHIO [IK-7.3.1
HEZ00POCOBECTHOTO MPOU3BOAUTENS MOIIHBIX cBeTOANO010B? Kakyto
XapaKTEPUCTHKY CBETOJMOAA CIENYET KOHTPOJIUPOBATH?

41 | HazoBuTe OTIMYUTENIBHBIE XapaKTEPUCTUKKU THOPUIHON HHTETpaJIbHON [IK-5.¥.1
CXEMBbI?

42 | Ha3oBHTE OTJIMYHUTEIBHBIC XapaKTEPUCTHKH HHTETPATbHOW MHUKPOCXEMBI. [IK-5.¥.1

43 | Yem otnmuaercst Mukpocoopka ot I'MC? IIK-5.Y.1

44 | C xakoil Lenblo HCHOJB3YIOT PE3EPBUPOBAHHE PATUOITEKTPOHHBIX [IK-7.B.1
cucrem?

45 | YTo TaKoe «3IEeKTPOTEPMOTPEHUPOBKa» ? [1IK-7.B.1

46 | Uto Takoe «TEepMOIMKIMPOBAHHUE) ? I1K-7.B.1

47 | BausiHue KakuxX (hakTOpoB MOKET NMpHUBECTHU K pazpyuieHuto koprnyca OKb? | TIK-7.3.1

48 | BausiHe KakuX (hakKTOPOB MOKET NMPUBECTHU K TIOSBICHUIO dPdeKTa [IK-7.3.1
anektpomurpanuu B 9Kb?

49 | K xakuM TOCIIEICTBHAM MOXET IPUBECTH 00pa3oBaHNe [IK-7.3.1
HMHTEepMETaUINUeCKUX coegnHeHui BHyTpu DKB?

[lepeuenr TeM [N KypCOBOTO TMPOESKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM Ui KYPCOBOTO TPOEKTUPOBAHMUS/BBIIIOJIHEHHUSI KYPCOBOM pabOTHI

No 11/ ITpumepHBIii IepedeHb TeM Ui KypCOBOTO MPOEKTUPOBAHUS/BBIIOIHEHHUS KYPCOBON
B paboThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCBI JJIs HpOBeILCHI/ISI HpOMe)ICYTOqHOﬁ arrecralqiyu B BHIC TGCTI/IpOBaHI/IH
MpeACTaBICHBI B Tabmwmie 18.




Ta6mmma 18 — [IpuMepHbIii mepedeHb BONPOCOB ISl TECTOB

Ne /1

IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

Haznauenue pesucropa —

— U3Iy4yaTb CBET

— YCUJIMBATh CUTHAJIbI

— pacceuBaTh MOILHOCTb

— OCYILIECTBIISITh Pa3beMHOE COSAMHECHHE

ITIK-5.V.1

OCHOBHOM XapaKTEpPUCTUKON KOHAEHCATOpA SBISETCSA
— €MKOCTh

— COIPOTUBIICHUE

— UHJIYKTUBHOCTh

— 4acToTa

[IK-5.V.1

Kakyto ¢yHKIUIO BBIITOJIHSAET CTAOUIUTPOH?
— YCWJIEHHE CUTHAJIA 10 MOLIHOCTH

— U3JIy4eHHUEe CBeTa

— peryJIupoBKa TOKa

— cTabMIM3aIMs] HAPSDKEHMSI

[IK-5.V.1

HpeiidoBsiil TOK uepe3 pn-rnepexo]1 00yCIOBIICH:

— IPWIOXKEHHBIM BHEUTHUM JIEKTPUYECKUM MOJIEM

— BIIMSIHUEM TEMITEPATYPhI

— CTPEMIICHHEM 3JIEKTPOHOB 3aHATh SHEPIe€TUUYECKU YCTOMYMBOE
IIOJIOKEHUE

— Pa3HOCTBIO KOHLIEHTPALU OCHOBHBIX HOCUTENEH 3apsiia B P-u N-
obnacTsix }

[IK-7.3.1

DJeMEeHT KaKoW IpyMIIbl CIeyeT BBECTH B MOJTYIPOBOHHUK,
OTHOCSIIIIUICS K 4-0¥ TpyIIe NePHUOINYECKON CUCTEMBI JIEMEHTOB
MeneneeBa, YTOOBI MOTYYUTh B HEM IPOBOJUMOCTb N-TUMA?

— 2-0# TpymIBI

— 3-eii rpynisl

— 4-0if rpynmsl

— 5-0#f rpynnsl

[IK-5.V.1

[ToneBbIe TpaH3UCTOPHI HANOOJIEE TYBCTBUTEIBHBI K BO3JICHCTBHIO. .
— CTaTUYECKOT0 3JIEKTPUUECTBA

— BIIQYXHOCTH

— BUOpauuu

— CBETa

[IK-7.3.1

Kakoe MakcumanbHOE BpeMsi TEOPETHUECKA MUKPOCXEMa COXPaHSeT
CBOIO Pab0OTOCTTIOCOOHOCTH?

- 100-200 net

- 40-50 ner

- 10-20 et

- 5-10 ner

IK-7.3.1

Kaxkoii maTepuai, HCIIOJIb3yEeMbIi B Ka4€CTBE OCHOBBI JIJISI IEYaTHON
IU1aThl 00J1aJaeT HAauX Y IIIMMHU XapaKTEPUCTUKAMHU C TOYKU 3pEHUs
IIPOYHOCTH M YaCTOTHBIX CBOMCTB?

- TETUHAKC

- CTEKJIOTEKCTOJIUT

- (hropormact

- JIIOMUHUNI

[IK-7.3.1

Kaxoii MaTrepuai, UCIONb3yeMbIil B KA4ECTBE OCHOBBI JIJIsl TIEYaTHOU
IU1aThl 00J1aJaeT HauXyIIIMMU XapaKTEPUCTUKAMU C TOUKU 3pEHHUs

IK-7.3.1




MPOYHOCTU M YACTOTHBIX CBOMCTB?
- TETUHAKC

- CTEKJIOTEKCTOJIUT

- roporutact

- UTFIOMUHUHI

10 JI1st MHTErpaIbHBIX MUKPOCXEM XapaKTepPHbI OCOOCHHOCTH I1K-7.3.1
— MUHUATIOPHOCTh

— MUHUMYM BHYTPEHHUX COCIUHUTEIbHBIX JTUHUI
— KOMILJIEKCHAsI TEXHOJIOTUSI U3TOTOBICHUS

— PEMOHTOIIPUTOAHOCTh

11 OO0pa3oBaHue AEHIPUTOB IPOUCXOIUT [IK-7.B.1
— IIPU XPaHEHHUH >JICKTPOHHOTO KOMIIOHEHTA

— IIpu paboTe ANEKTPOHHOTO KOMIIOHEHTA

— IIPH BO3/ICHCTBUY paualluu

— B pe3yJIbTaTe ACATEIbHOCTH OaKTEepHid U TPHOKOB

12 UTo peKOMEHAYIOT CIIeHUaNUCThI 111 3 PeKTUBHOM OOPHOBI C [1K-7.B.1
KOHTpa(aKkTHON MPOTyKIIHEn?

— MPOBOMTH TOTAIBLHBIA BXOJHON KOHTPOJIb IPUOOPETACMbIX
AIIEKTPOHHBIX KOMIIOHEHTOB

— MPOBOJMTH TOTAILHBINA BBIXOAHON KOHTPOJIb BBIITYCKAaEMOM
IPOAYKIINH, B KOTOPOI HCIOIB3YETCs 3Ta dJIeMEHTHast 6a3a

— MpUoOpeTaTh ANEMEHTHYIO 0a3y Y IPOBEPEHHBIX TTOCTABIIUKOB
— IpUOOpPETaTh AMEMEHTHYIO 0a3y Y pa3IMUHBIX TOCTABIINKOB U
CMEIIIUBATh €

13 Kakue HencrpaBHOCTH MO3BOJISIET OOHAPYKUTh METO]T aHAJIOTOBOTO [IK-7.B.1
curHatypHoro ananuza (ASA)?

- IepeOMBKY JaThl U3TOTOBJIEHUS SJIEKTPOHHOTO KOMIIOHEHTA

- 3aMEHY OPUTHHAIBHOTO KpHCTalla KpUCTAIIIOM, UMUTHPYIOLIIM
JIOTUKY pabOThl MUKPOCXEMBbI

- 00HapyXUTh MUKpOCXeMy 0e3 KpucTasia (IIyCThILIKY )

- O0OHAPYKUTh «3aAKIIATKY»

14 [TprynHa nosBIEHMUS OOIBIIOTO KOJINYECTBA KOHTpahaKTHON [IK-7.3.1
MPOIYKIIMK B KOHIE XX Beka?

- PE3KO BO3POCIINH CIIPOC Ha MIEKTPOHHYIO TEXHUKY

- pacniag CCCP

- OSIBJIEHHE OOJIBIIOTO KOJIMYECTBA MPOU3BOJUTEICH KOMIIOHEHTHOM
6a3sl

- IEPEHOC MOUTHOCTEN MO MPOU3BOJICTBY AJIEKTPOHUKH K CTPaHbI I0T0-
BOCTOYHOU A3uu

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaoOUIUXCS 3a0YHON (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.
Tabmuna 19 — [Tepeuerp KOHTPOJIBHBIX paboT

Ne n/mt [TepeueHb KOHTPOJIBHBIX PAOOT
1 IGBT-tpan3uctopsl. Haznauenue u 00:1acTh NpUMEHEHUS
1 2 Turmbl 37€eKTpPOMarHuTHLIX pese. X HazHaueHue U 001acT MPUMEHEHUS

3 Tumnsl nepexitoyaresnei u KHomok. Mx obmactu npuMeHeHus

4 PazbeMHbBIE COEMHUTENH, UX BUIBI M 00JIaCTH MPUMEHEHUS

5 Tunst pe3uctopoB. HazHaueHue u 006J1aCTH MPUMEHEHHSI PE3UCTOPOB

6 Tumbl koHgeHCATOPOB. HazHaueHune u 061acT MpUMEHEHUS KOHIEHCAaTOPOB

7 Tumsl KaTylek HHAYKTUBHOCTeH. HazHaueHune u o6macTu mpuMeHEHHs KaTyIleK
WHIYKTUBHOCTEN




8 Tpanchopmaropsl mepeMeHHOT0 TOKa. MIX BUIbI M HA3HAYCHHE

9 TlonynpoBOAHUKOBBIN TPHOOP: BEIMPSIMUTENIbHBINA qu0a. HazHaueHue u o0actu
IIPUMEHEHHUS

10 [TonynpoBOAHUKOBKIN MpUOOp: cTabuauTpoH. HazHaueHune u 061acT MpUMEHEHUS
11 IHomynpoBogHUKOBEIHN pubop: Bapukan. Haznauenue u 001acTi MpUMEHEHUS
12 bunonspubie TpaH3ucTopsl. HazHaueHue u 001acTv MpuMEHEHHS

13 IloneBble TPaH3UCTOPHI C MHAYLMPOBAHHBIM KaHaioM. HazHauenue u obiactu
IIPUMEHEHMSI

14 IToneBble TpaH3UCTOPBI CO BCTPOCHHBIM KaHaoM. HasHaueHue u obnactu
IIPUMEHEHMUSI

15 Cerounznyuatouiye 1uo/bl (cBeToanoabl). [IpenmyniecTBa 1 HeAOCTATKU 110
CPaBHEHMIO C APYTUMH UCTOYHUKaMHU cBeTa. O01acTh NpUMEHEeHUs

16 OnTousonstopsl (ontponsl). [lpunnun aeiictust. [IpenmyniecTsa 1 HEJOCTATKH.
OO6nacte NpUMEHEHUS

17 Muxkpocxemsl onepaionsbix yeunuteneit (OY). Haznauenue u obnactu
IIPUMEHEHHUS

18 ITomynpoBoJHUKOBEIE AeMeHTHI maMsATH. Kiaccudukanus u 061acTv npuMeHEeHUs
19 3anomunatronye uudposbie ycTpoicTBa: cueTyuku. VX Buibl 1 obaactu
IIPUMEHEHMS

20 3anomuHaromue nudpoBbie yCTPOHCTBA: PETUCTPHL. VX BUABI U 001aCTH
IIPUMEHEHHUS

21 Hudpo-ananorossie npeodbpazoparenu. Haznauenue u 001acTv mpuMeHEHUS
22 Ananoroo-uugpoBslie npeodpasosarenu. Haznauenue u o61acTu npuMeHeHUs
23 Jlormgeckue ameMeHThl. «», «JIN», «HE». Obnactu npuMeHeHMs

24 XuMu4ecKkre UCTOYHUKH ToKa. MIX BuabI 1 001aCTH IPUMEHEHUS

25 ConneuHsle 51eMeHThl. Vcnonb3yeMble TEXHOJIOTUI

26 Mukpocxemsl mudpparopos. X THIBI 1 0071aCTH TPUMEHEHUS

27 Muxkpocxemsl aemndpaTopo. X TUIIBI 1 006J1aCTH TPUMEHEHUS

28 Ilpocreiimue 3anoMuHaromue HUGPOBbIe yCTPORCTBA — TPUITEPHL. MIX THUIIBI 1
o0acT MPUMEHEHHUS

29 Mukpormnpoleccopbl B UHTErpajibHOM UcTonHeHn. Haznauenue u o6acThb
MIPUMEHEHUS

30 MuUKpOKOHTpOJUIEpHl B MHTErpaJibHOM HcTonHeHnn HazHadueHue u 001acth
MIPUMEHEHUS

31 IIporpammupyemas orndeckas uaterpaibHas cxema (IIJIMC) u 6azoBbiit
MatpuuHblid kpuctasl (BMK). Haznauenue u o6actv mpuMeHeHus

32 Buibl KOpIycOB AJIsl paAHOdJIEKTPOHHOH anmnapaTtypsl. O0nacTi NpUMeHEHHUs
33 DnekTpoHHBIE (HE AJIEKTPOMAarHuTHHIE) pene. VX Ha3HayeHue u obnactu
IIPUMEHEHHUS

34 Jlornueckue anemenTsl «MI-HE», «1JIN-HEy», «MCKJIFOUAIOIIEE NJIN».
Ob6nactu npuMeHEeHUs

35 Mukpocxembl MyJbTHILIEKCOPOB. X TUIBI U 007aCTH IPUMEHEHHUS

1 Cucrema s5eKTpHUECKUX TapaMeTpoB 0a30BbIX MaTpUUHBIX KpucTayioB (BMK)
2 CuctemMa KOHCTPYKTHUBHBIX ITapaMeTPOB KOPITYCOB JUIS Pal03JIEKTPOHHON
anmnapatypsl (Kjaccsl 3a1uThl, [P)

3 CucreMa HIIeKTPUYECKUX MapaMeTpOB, IPOrPAMMHUPYEMBIX JIOTHYECKUX
unTerpanbHbix cxem ([TJIMC)

4 Cucrema 3J1€KTpHUUECKUX [TapaMeTPOB MUKPOKOHTPOJUIEPOB B HHTEIPATIbHOM
HCIIOJIHEHUU

5 Cuctema 31eKTpUYECKUX TapaMEeTPOB MUKPOIPOLIECCOPOB B MHTETPATbHOM
HCIIOJIHEHUU

6 Cucrema IeKTpUYECKUX apaMeTPOB HU(PPOBBIX HHTETPAIbHBIX MUKPOCXEM




7 CucreMa IEeKTpUYECKUX NTapaMETPOB MUKPOCXEM YCHIIUTENEH MOIHOCTH

8 CucreMa 3J1eKTpUYECKHUX TapaMeTPOB MUKPOCXEM CTaOUIN3aTOPOB HANPSHKEHUS

9 Cucrema 2JIeKTpUYECKUX [TAPAMETPOB COJIHEUHBIX 3JIEMEHTOB

10 Cucrema 31eKTpUYECKUX NTapaMeTPOB XUMHUUECKUX HCTOYHUKOB TOKa

11 Cucrema 31€KTpUUECKUX TAPaMETPOB MUKPOCXEM JIEKTPOHHBIX KIIIOUEH

12 CucreMa 31eKTpUYECKUX NTapaMeTpOB aHaIO0roBO-LU(POBBIX MpeodpazoBaTeseii B
UHTErpaJbHOM UCIOJIHEHUH

13 Cucrema 31€KTpUUECKUX U KOHCTPYKTHUBHBIX [TapaMeTPOB LU(PO-aHATIOTOBBIX
npeoOpa3oBareseil B MHTETpabHOM UCIIOHEHUH

14 Cuctema 3JIeKTpUUECKHUX ITapaMeTPOB MPOBOOB, Kabelel U ITHYPOB

15 Cucrema 31eKTpUUECKUX TapaMeTPOB KUAKOKPUCTAININYECKUX U CBETOJUOIHBIX
JIMCIITIEEB

16 Cucrema 31€KTpUUECKUX TapaMeTPOB MUKPOCXEM MaMsITH

17 Cucrema 371€KTpUUECKUX [TapaMETPOB MUKPOCXEM ONEPAllMOHHbBIX YCUIUTENEeH
(OY)

18 Cucrema 371€KTpUUECKUX [TapaMeTPOB ONTOU3O0ISTOPOB (ONTPOHOB)

19 Cuctema 3JIeKTpUUECKUX MapaMeTPOB CBETOM3IYUAOIINUX JUO0I0B (CBETOIMOIOB)
20 Cucrema 3J1€KTPUYECKUX U KOHCTPYKTUBHBIX IAPAMETPOB MOJIEBBIX TPAH3UCTOPOB
CO BCTPOECHHBIM KaHAJIOM

21 Cucrema 371€KTPUUECKUX U KOHCTPYKTUBHBIX IAPAMETPOB TOJIEBBIX TPAH3UCTOPOB
C UHIYLMPOBaHHBIM KaHAJIOM

22 Cucrema 3JeKTPUUECKUX TapaMeTpOB OUIOJSPHBIX TPAH3UCTOPOB

23 CuctemMa 3JeKTPUYECKUX U KOHCTPYKTHUBHBIX IApaMeTPOB BapUKAIoOB

24 CucremMa 3JIeKTPUUYECKUX U KOHCTPYKTUBHBIX ApaMETPOB CTAOUIUTPOHOB

25 CucreMa 3JIEKTpUYECKUX U KOHCTPYKTUBHBIX MIAPAMETPOB BBINPSMUTEIBHBIX
JTMOJI0B

26 CucremMa >JeKTPUYECKUX U KOHCTPYKTHUBHBIX ITapaMeTPOB TPAaHCPOPMATOPOB
MIEPEMEHHOT0 TOKa

27 CucreMsl 2JEKTPUUYECKUX ITAPAMETPOB KOHAEHCATOPOB IMIOCTOSIHHON M MIEPEMEHHOMN
€MKOCTH.

28 CucreMa 3JIEKTPUYECKUX U KOHCTPYKTUBHBIX IAPAMETPOB KaTyIIEK
UHIYKTUBHOCTH

29 CucreMa 3J1€KTpUUECKUX U KOHCTPYKTUBHBIX MIAPAaMETPOB IIOCTOSHHBIX U
MIEPEMEHHBIX PE3UCTOPOB.

30 Cucrema 31EKTPUYECKUX U KOHCTPYKTUBHBIX [1apaMETPOB Pa3bEMHBIX
COCIUHUTEIIEH

31 Cucrema 31eKTpUYECKUX U KOHCTPYKTUBHBIX [TapaMETPOB MEepEKIIoYaTenei

32 Cucrema 3JeKTPUUECKUX U KOHCTPYKTUBHBIX ITapaMeTPOB 3JIEKTPOMArHUTHBIX pelie
33 Cucrema snexrpuueckux napamerpo IGBT-Tpan3zucropos

34 Cucrema 3JIEeKTPUYECKUX U KOHCTPYKTUBHBIX apaMeTPOB KHOITOK

35 Cucrema 31eKTpUYECKUX M KOHCTPYKTHBHBIX I1apaMETPOB JIEKTPOHHBIX peiie

1 Opranuzanusi XpaHeHUs HIEKTPOHHBIX KOMIIOHEHTOB

2 Bubparus u yaapsl, kak ¢GakTop, BIUSIONINA Ha HAJIEKHOCTD PaI03IEKTPOHHOM
anmapatypsl. Mepbl 00pb0bI ¢ BUOpALIUSIMU U yIapaMu

3 CBepxoTOpakoBKa, Kak Mepa 00pbOBI ¢ KOHTpa(haKTHON AIIEeMEHTHOM Oa30i

4 BnaxHOCTb, KaK (DaKTOp, BIAUSIOMIUNA HAa HAJEKHOCTh PAIHOICKTPOHHOMN
anmapatypbl. Mepbl 60pbObI ¢ BIUSHUEM BIaKHOCTH

5 3akoHOmaTeNbHBIC aKTHI M CTaHAapTU3aIMs B chepe 60phObI ¢ KOHTpahaKTHOM
aneMeHTHOM 6azoit. B Poccuu u 3a pyoeskom

6 NHcTpyMeHTallbHbBIE CPEACTBA BBISIBICHUS KOHTpadakTa: MeTo ] U POBOTo
CHUTHATYPHOTO aHAJIN3a

7 buonornueckue dhakTopsl (MUKPOOPTaHU3MBI, TPUOKH, TEPMHUTHI), BIUSIONINE HA




HAJEKHOCTh U PA00OTOCIIOCOOHOCT PAUO3IEKTPOHHOM anmaparypbl. MeToab1 00pbObI
8 Mcnonp3yeMble B TPOU3BOJICTBE PAIUO3ICKTPOHHOM anmaparypbl GIIrOChl, UX
BJIMSIHME HA Ka4yeCTBO MPOAYKIMU. [IpaBmiibHBINA BBIOOpP (irroca UIst MOHTaxa
I€YaTHBIX y3JI0B

9 KynbpTypa mpou3BO/ICTBA JIEKTPOHHONH KOMIIOHEHTHOU 0a3bl

10 BXoHO# KOHTPOJIB 3JIEKTPOHHON KOMIIOHEHTHOM 0a3bl. Haznauenue. [1naHbr
BBIOOPOYHOTO KOHTPOJIS.

11 DnekTpocTaTyecKkoe HaIpsHKEHUE U €0 BIMSHUE HA HAJAEKHOCTD AIEKTPOHHOM
KOMITOHEHTHOM 06a3bl. MeTo/161 60PHOBI C MOSBICHUEM 3JIEKTPOCTATHUECKOTO
HaIpsKEHUs

12 Pe3epBupoBaHue, Kak METOJI OBBILIEHUSI HAAEKHOCTH PaJHO3IEKTPOHHON
anmnaparypsl

13 MeTo/b1 BEISIBIICHHSI KOHTPa(haKTHOW AJIEMEHTHOW 0a3bl: MPOBEpPKa TOKyMEHTAIIN
Y BU3yaJIbHAsI OLIEHKA

14 ®akTOopsl, BIUAIONINE HA HAJIEKHOCTH MIEPEKITI0YATeNIeld U KHOTIOK, peje, pa3beMOB
15 Haunbosee yacto BCTpeyaromuecs BUIbI OTKA30B JIEKTPOHHBIX KOMIIOHEHTOB U
MIPUYMHBI UX BO3SHUKHOBEHUS

16 Dnexrpomurpanus. [lpuunns! nosiBnenus. Mepsl 1o npeaynpex/1eHUI0 NOSIBICHUS
SIBJICHUS 3JIEKTPOMUTPALIU

17 IlpuanHbl OSIBIICHHSI KOHTPA(haKTHON SJIEKTPOHHON KOMIIOHEHTHOM 0a3bl

18 CBs13b MeXly KOHCTPYKTUBHBIMU U 3JIEKTPUUECKUMU NapaMmeTpaMu. Biusaue
BBIBOJIOB ¥ KOHCTPYKIIMM KOMIIOHEHTA Ha €r0 Mapa3UTHbIE TapaMeTphl

19 BonbrammnepHasi XxapakTepUCTHKa MOTYTPOBOJHUKOBBIX TPUOOPOB: AUO/A,
OUIIONIIPHOTO TPAH3KUCTOPA, ITOJIEBOTO TPAH3UCTOPA.

20 OCHOBHBIE MCTOYHHUKH U ITyTH MONAaHUS KOHTpadaKTHON JIeMEHTHOM 0a3bl
notpeduTensiM. Mepsl IPOTUBOAECHCTBUS

21 TpeOoBaHMs K HAAEKHOCTH U XapaKTEPUCTUKAM 3JIEMEHTHOU 6a3bl /1715, TOBAPOB
HapOJHOTO MOTPeOIIeHNs], MPOMBIIUIEHHOCTH, alllapaTypbl BOEHHOTO U
a’POKOCMHUYECKOTO Ha3HAYCHMUSI

22 Pe3epBupoOBaHHE, KaK METO/I MOBBILIECHUS HAIEKHOCTU MHTETPAIbHBIX MUKPOCXEM
23 MeTo/1bl BBISIBIIEHUS] KOHTPa()aKTHBIX M3/1EIMNA: METO/1 aHAJIOTOBOI'O CUTHATYPHOTO
aHanuza (ASA)

24 MeTo/1bl BbISIBIIEHUS] KOHTPa()aKTHBIX M3/1EIMNA: UCTIBITAHUS Ha BO3JICUCTBUS
BHEIIIHUX yCIIOBUU

25 IlpoHuKaromas paauanus, Kak (pakrop, BIUAIOMINNA Ha HAJIEKHOCTh
PaINodJIEKTPOHHOM anmaparypsl. MeToabl o0ecrieueHrs paaualmoOHHON CTOHKOCTH
PaaMOIEKTPOHHOM anmnapaTyphl

27 MeTo/bl BBISIBICHHSI KOHTpa(aKTHBIX U3eNni: (u3nuecKre UCTIBITaHUS

28 IlpoHuKaromas paauanus, Kak (paxkrop, BIUAIOUINNA HA HaZE)KHOCTh
PaIrodIEKTPOHHOM anmaparypsl. MeToabl o0ecrieueHns paarualmoOHHON CTORKOCTH
AJIEKTPOHHBIX KOMIIOHEHTOB

29 Jlerpaganusi mapaMeTpoB 3JIEKTPOHHBIX KOMIIOHEHTOB, HAIIPUMED, MOJIEBOTO WIIN
OUIIOJIIPHOTO TPaH3UCTOpA

30 Crioco06b! yTUIM3aLUs JJIEKTPOHHOTO 000pyA0BaHUS

31 O630p mporpaMMHOT0 0OecTeYeHHEe, UCIOIB3YEMOTO [Tl MOIePKAHUS
KU3HEHHOTo IMKia npoaykuuu: PLM-u PDM-cucremsl

32 KynbTypa Npou3BOJCTBA PaAHO3IEKTPOHHON anmnaparypbl

33 DAEKTpOCTaTUYECKOE HANPSIKEHUE U €r0 BIUSHHUE Ha HAJAEKHOCTD SJIEKTPOHHOM
KOMITIOHEHTHOM 06a3bl. MeTo/1b1 60PHOBI C TMOSBICHUEM 3JIEKTPOCTATHYECKOTO
HaIpsKEHUs

34 DOnextpomurpanus. [Ipnunnsl nossieHus. Mepsl 110 NpeAyNpEKICHUIO MOSBICHUS
SIBJICHUS! DJICKTPOMHUTPALIIHT




35 Meto/b! BBIABICHHS KOHTpahaKTHON 3JIEMEHTHOU 0a3bl: MPOBEpKa JOKyMEHTAIUN
U BU3YyaJlbHAas OLICHKA
36 Opranu3zanusi XpaHeHUs YJIEKTPOHHBIX KOMIIOHEHTOB

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX dTanbl (HOPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akrTax [YAIIL, periiaMeHTHpPYyIOIUX IOPANOK U IPOLEAYPY

MMPOBEACHUA TEKYIIECTO KOHTPOJIA YCIIEBACMOCTH U HpOMe)I(YTO‘IHOﬁ arrecrauuu 06yqa}01unxc;1
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKazaHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHHUIIIIMHBI

11.1. Meroauueckue ykazaHus s OOy4yaroIIMXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SCHOE H3JIOKEHHE y4eOHOro marepuaia. HasHadeHune COBpEMEHHOH JIEKIMU B
paMKax TUCHMIIIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(MOPMALMIO 10 TEME, a B OCBOCHUHU
(GyHIaMEHTaIbHbIX MpPOOJEM AUCUMIUIMHBL, METOJ0B HAY4YHOI'O T[IO3HAHUSA, HOBEHIIMX
JOCTIDKEHUI Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHSAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEeJIbHOE IMPEICTaBIeHUE O AUCLUILIUHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMHU JUCLUIITIMHAMH.

[Tnanupyemsble pe3yabTaThl IPU OCBOSHUH 00YUarOIIUMCS JIEKIIMOHHOTO MaTepHaa:

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEEIISIETCS LIEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOM TEME;

— TIOJyY€HHE OIbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIOIaBATEEM;

— pa3BuTHE NOPO(ECCHOHATBLHO—JENIOBBIX  KauecTB, JIOOBU K MpeaMery U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILIJIEHHMS.

— TOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YeHUE 3HAHUHW O COBPEMEHHOM YpPOBHE DAa3BUTUSl HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuTCcsl MeTOAMYEeCKH oOpalaThiBaTh MaTepuan (BBIACIATH IJIABHBIE MBICIU H
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMYHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOTO MOHUMAaHMs BCeX HEOOXOIMMBIX TEPMUHOB U MOHSATH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATBCA  JIEMOHCTpalMed CIaifoB U
UCTOJIb30BAaHUEM DA3IaTOYHOI0 MaTepuaja IpH TNPOBEIEHHUH KOPOTKUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHSI OTACIbHBIX TEMATHK 110 JTUCLUUIUIHHE.

CrpyKTypa npeaocTaBieHHs JEKLIMOHHOIO MaTepraa:
— JIEKIIUH COTJIacHO paszzenam (T1adim.3) u temam (Tadn.4);
— TeMa JEKUNOHHOIO 3aHATHUS;
— TIOCTaHOBKa MPOOJIEeMBI;
— OCHOBHAs 4acTb JIEKIUH;
— 0COOEHHOCTH, TOCTOMHCTBA U HEAOCTATKH.
Pabora ¢ KOHCIIEKTOM JIEKI[HAI

HeoOxonuMo mnpocMOTpeTh KOHCHIEKT cpa3zy IMocie 3aHaThuid. OTMEeTHTh MaTepualn
KOHCIIEKTa JICKLIMM, KOTOPBIM BBI3BIBACT 3aTPYJHEHHUs I NOHMMaHUsA. IlomeiTarbes HalTh
OTBETHI Ha 3aTPYJHUTEIbHBIE BOIIPOCHI, UCHIOJB3Ysl IIpeIaraeMyto JUTepaTypy (Tadbaunst 7 u §).
Ecnu camocrosiTenbHO HE yAanoch pa3zoOparbes B MaTepuane, chopMylupyilTe BOMPOCH U
00paTUTbCS Ha TEKyIIeH KOHCYJbTAlMM WKW Ha OwmKalmed JeKIuu 3a TOMOIIBI0 K




npenojaBatento. Kaxayro HeOeno peKOMEHAYeTCs OTBOJUTh BpeMs s IOBTOPEHMS
IIPOMIEHHOI0 MaTepuasa.

Meroanuueckue yka3aHMs IO OCBOCHMIO JIEKLIMOHHOro Marepuana «KommoHeHTHoe
o0ecrieyeHne Ha JTamnax >KU3HEHHOTO LHWKIA TMPOAYKIHMH: Y4eOHOE MocoOue» SBIAIOTCS
3JIEKTPOHHBIM pecypcoM Kadenpsl NeS u HaxoasTcs B OMOIMOTEKE YHUBEPCUTETA IO CChUIKE
https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?499177, na cepsepe kadeapsl 5 B
nanke «KommnoHeHTHOe obecrieyeHue Ha 3Tanax *XKM3HEHHOro LMKJIA MPOLYKIMU» U B JINYHOM
KaOWHETE 00yJaroIINXCsl.

11.2. Meroauueckue yKa3aHus A OOYYaroIIMXCS MO BBIIOJIHEHUIO JIA00OPaTOPHBIX
pabor

B xozme BbImOMHEHHS J1a0OPAaTOPHBIX pabOT OOyYarOIIMICS [OJDKEH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHONH XapaKTEPUCTHKONH OO0yYaromerocs.
Beinonnenue n1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

BrinonHenue 51abopaTopHbIX paboOT 0O0y4aroIUMCsl SIBJISETCS HEOThEMJIEMOM YacTbio
U3yYeHUs] JUCHUIUIMHBI, ONpeAeNsieMOl y4eOHbIM IIJJAaHOM M OTHOCHUTCS K CpEACTBaM,
00ecreynBaroIUM pelIeHUe CIeyIOIUX OCHOBHBIX 3a/jau y 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMsS IPOLECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JWCIHUILTIHBI;

— 3aKpeIuleHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, TMOJYYEHHBIX Ha
JCKITHSIX;

— ToJyueHHe HOBOW MH(OpMAINH 10 U3y4aeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ JabOpaTopHBIM
000pYy/I0OBaHHUEM U CUCTEMON KOMIBIOTEPHOI'O MOAETHUPOBAHHUS.

3amaHue K BBIIOJHEHHUIO J1a00paTOpHOM paboThl BBIJAETCS MpEnojiaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IJIAHOM 3aHATUH. TeMbl J1a00opaTOpHbIX paboT MpHUBEAEHBI B Ta0d. 6
JTAHHOM IPOrPaMMBl.

B Teuenue cemecTpbl CTYIEHTHI:

- 3amMInaroT jJaboparopHblie paboThl (4 mT);
— BBINOJHSIOT TECTUPOBAHUS 10 MaTepuaiaM JeKIuu B cpeae LMS.

Jlis TeKy1ero KOHTpoJisl yCIIEBaeMOCTH MCIOJIb3YIOTCS TECThI, IPUBEJCHHbBIE B TaOIUIIE
18.

3ananue 1 TpeOOBaHuUs K IPOBEACHUIO J1a0OpaTOPHBIX padboT
Crpyktypa u ¢popma oTueTa 0 1ab0opaTOpHOH padoTe:
— TUTYJIbHBIN JINCT;
— BBEJICHUE, T'JIe CTABUTCH 11eJb paboThI;
— OCHOBHAs 4acCTh, B KOTOPOW PACKPBIBACTCS COACPKAHKE TPOOIIEMBI;
— 3aKJII0YEHHE, T7Ie 0000IIAt0TCs BEIBO/IBI IO TEME U IAIOTCS MPAKTHUECKUE PEKOMEHIALINH.
Odopmienne mabopaTopHO padOTHI

TutynpHBINA TUCT OTYETA JIOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HOpMaTHBHO# nokymenTaruu ['Y ATl https://guap.ru/standart/doc.

OdopmiieHre OCHOBHOW YacTH OT4Ye€Ta JOJKHO OBITh O(OPMIIEHO B COOTBETCTBHU C
'OCT 7.32-2017. TpeboBaHus NMpHUBEACHbI B CEKTOpe HOpMATHBHOW nokyMmeHTanuu ['YAII
https://guap.ru/standart/doc.

[Tpu dopmMHupOBaHNUN CIHMCKAa MCTOYHUKOB CTYACHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHUsI CIUCKAa MCTOYHHKOB
NPUBECHBI B CEKTOPE HOpMaTHBHOM gokyMmenTanuu I'YATL https://guap.ru/standart/doc.

Metoanyeckue yka3aHHus K MPOBEACHHUIO Ja00PaTOPHBIX paboT SBISIOTCS NEKTPOHHBIM
pecypcom kadeapbr NeS u HaxomsTcs Ha cepBepe B mamke «KommoHeHTHOe obOecrieueHue Ha
dTamnax *XU3HEHHOTO LUKJIA MPOAYKLIUU» U B TUYHOM KaOMHET 00yYaroIuXcs.



https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSTEIbHON PabOThl, 0OYJaIOUINIICA BBHIMOIHIET paboTy IO
3aJJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HernocpeiCcTBEHHOIo
YYaCTHA.

Jls oOyuaromumxcst Mo 3a04HOM opme 00ydeHusi, CaMOCTOsITeNIbHAsl paboTa BKIIIOYAET B
ce0s1 KOHTPOJIBHYIO PadoTYy.

B npouecce BbINOJIHEHUs] CaMOCTOSTENbHOW paboThl, y oOywaromerocs (popMHUpyeTcs
nenecooOpasHoe MIaHUpOBaHUE paboyero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHMH U CHUCTEMAaTH3alMM NPUOOpETaeMbIX 3HAHUH, 00ecreuuBaeT BBICOKUI
YPOBEHb YCHEBAaEMOCTH B TMEpUOJ OOyYEHHUS, TOMOTaeT IOJIYYUTh HABBIKM IOBBIIICHUS
po¢eCCHOHATIBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYIO — paboTy
00yyaroImuxcs ABJISIOTCS: METOJUYECKUE YKa3aHUs 110 BbIIOJHEHUIO KOHTPOJIBHBIX paloT.

OO0yuaromuiicst 1I0JKEeH 3HATh:

— Kakue (OpMBI CaMOCTOATENBHON PadOThl OyIyT HMCHOJIB30BAHBI B COOTBETCTBUU C

paboueii mporpaMMon AUCIUTUINHBL

— Kakas opMa KOHTPOJIS U, B KAKUE CPOKH IPEAYCMOTpPEHA.

Metoanyeckue yKa3aHus 110 BBIIOJIHEHUIO KOHTPOJIBHBIX Pa0OT SBJISIFOTCS JIEKTPOHHBIM
pecypcom kadenpsr NoS u HaxonsaTcs Ha cepBepe B manke «KommoHeHTHoe oOecriedyeHne Ha
JTanax XU3HEHHOI'0 LIMKJIA MPOJYKIUK» U B JINYHOM KaOMHET 00yUarouXCsl.

11.4, Meroauyeckue yKazaHUsA Ui OOYYarOIIUXCS IO IMPOXOXKACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpUBAaET KOHTPOJIb KauecTBAa 3HAHUI
00y4Jaronuxcs, OCyIIeCTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0J1a OCBOCHUS
JMCIIUTUINHEL.

Texkynuil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS JTMCTAHIIMOHHO ITyTEM IMPOBEPKH
KOHTPOJIBHBIX pabOT 00y4aronuxcs B JMYHOM KaOMHETe.

Crpykrypa 1 ¢popMa oT4ETa O KOHTPOJILHON padoTe:

— TUTYJIbHBIH JIUCT;
— COZIepIKaHHe
— OCHOBHAsl 4acCTh, B KOTOPOW PACKPBIBAETCS TEMA 3a/1aHu,;
— CIHMCOK HCITOJIb30BAHHBIX HCTOYHUKOB (HE MEHEE 3-X HCTOYHUKOB).

ITo pe3ynbpTataM MpoOBEPKH KOHTPOJIBHBIX PAOOT 00y4aromeMycsi BBICTABIISIETCS OLIEHKU
B JIMYHOM KaOWHeTe, KOTOpbIe 3aTeM YYHMTBHIBAIOTCA NpU TPOBEACHUU IPOMEKYTOUHOU
aTTecTally O JUCIUILINHE.

11.5. Metoauyeckue ykazaHusi Ijisi OOYYarONIUXCs MO TPOXOXKICHUIO MPOMEKYTOTHOU
aTTECTALUU.

[IpomexyTounas  artectanus  OOydaloIIUXCs  MpeAycMaTpUBAaeT  OLIEHHWBAaHUE
IPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3YJIbTaTOB OOYUYEHUs MO AUCIHILIMHE U BKIIIOYAET B ce0s
mudepeHIIMPOBaHHBIN 3a4ET.

Cucrema OLEHOK IpH IPOBEIECHUU IPOMEKYTOUHOW AaTTECTAlMU OCYILIECTBIIAETCS B
coOoTBeTCTBUU ¢ TpeboBaHusMu [lonoxennit «O TekymeM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOW arrecTauuu cTyaeHToB [YAII, oOyuarommuxcss MO NporpaMMmbl BBICIIETO
obpazoBanus» u «O MOIYJIBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y AIDy.

[Ipu oneHke 3HaHUN 00yYaIOLIErOCs MPUHUMAIOTCS BO BHUMaHKE CIeyIONINe MO3ULIUU:

TBopueckas paboTa 00ydarOmUXcs Ha JEKIUAX (AKTUBHOE y4acTUe MPHU MPOCTYIINBAHUN
pOOJIEMHBIX JIEKIUH, TPUBEACHNE TPUMEPOB HA JEKIIUHU U T.1.).



Hanmume Bcex BBINONHEHHBIX W MPABHIIBHO O(QOPMIIEHHBIX OTYETOB II0 JIAOOPATOPHBIM
paboram.

B teuenue cemecTpa cTyeHTY HEOOX0AUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
BBINIOJIHUTH TECTHpOBaHUs B cperae LMS He HUXKe OICHKH «yJOBIETBOPHUTEIBHO». B ciydae
HEBBINIOJIHCHUN BBIMICH3JIOKEHHOTO, CTYACHT, MPH YCHECIITHOM IMPOXOXKACHHH IPOMEKYTOYHOM
arrectaui B (opme aud.3adera, HE MOXKET IOJYYUTh ATTECTAMOHHYIO OILICHKY BBIIIE
«XOPOILOY.

[Tpu noaroroBke k nudepeHIMPOBAaHHOMY 3auéTy Y 00ydYaromerocst J0KeH OBITh
XOpOIINH Y4eOHUK MM KOHCIIEKT JIMTEPaTypbl, TPOYNTAHHON IO YKa3aHWIO IPErojaBaTeis B
TeueHUue ceMecTpa. llepBoHAayanbHO CciexyeT MPOCMOTPETh BECh MarepHal IO CIaBaeMOM
JTMCLUIUIMHE, OTMETHTh s ce0si TpyaHble Bompockl. O0s3aTensHO B HHX pa3oOpaTbes. B
3aKIJIIOYCHHE €lIe pa3 IeIeco00pa3HO MOBTOPUTH OCHOBHBIC MOJIOKEHUS, UCTIONB3YS MPH 3TOM
OIIOpHBIE KOHCIIEKTHI JieKnuii. CucreMaTnyeckasi HOATOTOBKA K 3aHATHSIM B TCUCHHE CEMECTpa
MO3BOJISIET UCTIOIB30BATh BPEMS CECCUH JUISI CUCTEMAaTH3AIMH 3HAHU.

Ecnu B mponecce caMocTosTeIbHON padOTHl Hal U3yYEHUEM TEOPETUUECKOr0 MaTepuana
y 00ydaromierocss BO3HHKAIOT BOMPOCHI, Pa3peIIUTh KOTOPBIE CAMOCTOSITEIBHO HE YIaeTCs
HE0OX0AMMO 0OPATUTHCS K MPEIOAaBATENIO IS MOTY4YEHHS Yy HEro pa3bsiCHEHUH WM YKa3aHHM.
B cBoux Bompocax CTYOEHT IOJKEH YETKO BBIPAa3WTh, B YeM OH HCIBITHIBACT 3aTpyAHEHUS,
XapakTep 3TOro 3aTpyAHEHHs. 3a KOHCyJbTaluel ciemyeT oOpamarbcs M B Ciloydae, €ciu
BO3HUKHYT COMHEHHS B TIPAaBMIIBHOCTH OTBETOB Ha BOIIPOCH CAMOIIPOBEPKH.

[Touck u u3yuyeHue auTepaTypsl

Jlnist BBISIBJICHUSI HEOOXOIMMOM JIMTEpaTyphl CleAyeT oOpaTuThCsl B OMOIMOTEKY WM K
npenoaaBarento. [lonoOpanHas nuTeparypa u3y4aercs B CIeIYIOIIEeM MOPsIKe:

— 3HAKOMCTBO C JIUTEPATypoil, MPOCMOTp €€ U BHIOOPOYHOE UTEHHUE C IIeJIbI0 OO0ILIEero
MpeICTaBICHUS TPOOIEMBI U CTPYKTYPBI JUCIUILTUHBL,

— HCCIICOAOBAHHUC HCO6XOI[I/IMI>IX HCTOYHHUKOB, CIUUIOIIHOEC YTCHUEC OTICIBbHBIX pa60T, nux
U3y4eHue, KOHCIIEKTUPOBaHUE HEOOX0IMMOI0 MaTepHara,

— oOpaleHue K JUTeparype Uisl JOMOJTHEHWHW W YTOYHEHHM Ha dSTare BBITOJHEHUS
CaMOCTOSITeNbHON paboTel. OOBIYHO JOCTATOYHO WU3ydeHus 4-5 BaXHEHIIMX CTaTeid To
n30paHHOH npobieme.

Cucrema OLIEHOK IPHU MPOBEACHUU TEKYLIEr0 KOHTPOJIL U MPOMEXKYTOUHON aTTecTalluu
OCYLIECTBIISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuszaunu PJIO I'VAIL
CMK 3.76 «IlonoxeHue o TEKyIIeM KOHTPOJE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu
CTYACHTOB M aCHUPAHTOB, OOydYaroIUMXcs IO 00pa3oBaTeNbHBIM IPOrpaMMaM BBICILIErO
obpaszoBanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHEeCceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHms
Kadeapsl

Ionmuce
3aB.
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