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AHHOTaM

JucuumimHa «DNEeKTPOMarHUTHasE COBMECTUMOCTb 3JIEKTPOHHBIX CpPEICTB» BXOIWUT B
00pa3oBaTEeNIbHYI0 MPOrpaMMy BBICHIETO OOpa3OBaHHS — MPOrPaMMy MAarucTparypbl IO
HampasjieHur0 noArotoBky/ cnenmanbHocTH 11.04.03 «KoHCTpympoBaHWE H TEXHOJIOTHS
SJIEKTPOHHBIX  CpeacTB»  HampasieHHOCTH  «IIpoekTupoBaHme M KOHCTPYHpPOBaHUE
BCTPAaMBAEMbIX CHUCTEM [UJIsI KOCMHMYECKOrO U pakeTHOro ooOopynoBaHus». JlucumminHa
peanusyetcs kapeapoit « NelIC».

JucuuruiHa HareneHa Ha (JOPMHUPOBAHNE Y BBIMTYCKHUKA CIEAYIOLINX KOMITETEHIIHHA:

ITIK-6 «Crnioco0eH onpenessiTh Leld, OCYIEeCTBISTh MIOCTAHOBKY 3a/1a4 MPOSKTHPOBAHUS
SJIEKTPOHHBIX MPUOOPOB, CXEM MU YCTPOWCTB PA3JIUYHOIO (PYHKIMOHAIBHOTO HAa3HAUEHHUS,
MOATOTABINBATh TEXHUYECKHE 33/1aHNS Ha BBIMOJIHEHUE MTPOEKTHBIX PadoTy

IIK-7 «CnocobeH mnpoeKTHpPOBaTh YCTPOHCTBA, MPUOOPbI M CHCTEMBI 3JIEKTPOHHOU
TEXHUKHU C YYE€TOM 33JaHHBIX TPEeOOBaAHMID»

IIK-8 «CnocobeH pa3palarbiBaTh NPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALMIO B
COOTBETCTBUH C METOANYECKIMH U HOPMATHUBHBIMH TPEOOBAHUAMI

IIK-13 «Crnocoben pa3pabaTbiBaTh TEXHHYECKHE 3alaHUsl Ha MPOSKTHPOBAHHE
TEXHOJIOTMYECKUX MPOLECCOB MPOU3BOACTBA SJIEKTPOHHBIX CPENCTB

CopepxaHue AUCLMUIIIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSA3aHHBIX C MPUHIUIAMU U
METOlaMH OOECIIeYEeHUsT BJIEKTPOMArHUTHOH COBMECTHMOCTH PaTUOJIEKTPOHHBIX CPENCTB,
COBPEMEHHBIMU CXEMOTEXHHYECKUMH, KOHCTPYKTOPCKMMU M TEXHOJOTMYECKMMH METOAAMH
o0ecreYeHrs 3JIEKTPOMArHUTHOH COBMECTUMOCTH PAIUO3JIEKTPOHHBIX CPEACTB.

[IpenopaBaHue IUCLUIUTMHBI MPEAYCMATPHUBAET CleAyomue (OpMbl OpraHU3aIiU
yuebHOro  mporecca: JIEKLUHM, TNPAKTHYECKHUE  3aHATHsS, CaMOCTOsTeNbHas  pabora
oOyuJaromierocsi).

IIporpaMMoii AUCLUUIIIMHBI MPEAYCMOTPEHBI CIEAYIOLIUE BUIbI KOHTPOJIS: TEKyLIUR
KOHTPOJIb YCIIEBAEMOCTH, MMPOMEKYTOUHAs aTTecTanus B popme ardpepeHInpPOBaHHOTO 3a4eTa.

OO0masi TpyAOEMKOCTb OCBOEHUSI AUCLHILIUHBI COCTABIISICT 3 3a4eTHBIX enuHHIbL, 108
4acoB.

SA3bIk 0OyUEHHUS MO AUCLHUILTNHE KPYCCKHUI



1. TlepeueHb MIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 1O TUCLUILTHHE

1.1.

L[eJ'II/I npenogaBaHusa TUCHUITITUHDBI

IMonyyenne oOyuaromuMucs HEOOXONMMBIX 3HAHHWH, YMEHUH M HaBBIKOB B O0JACTH

oOecriedeHns 3JIEKTPOMArHUTHOW COBMECTHMOCTH PaJAHO3JIEKTPOHHBIX CPEICTB,
BHYTpHANNapaTypHYIO

SJICKTPOMATrHUTHYHO

BKJIrO1as

COBMECTUMOCTD, B3aHMMHBIX IIOMEX

PaarO3JICKTPOHHBIX CPEACTB U SJICKTPOMArHUTHBIE TOMEXU €CTCCTBECHHOI'O IIPOUCXOXKACHUS.

1.2, JucuunmavuHa

BXOOUT B

COCTaB

yacty, (opMmupyeMoll  y4aCTHHUKaMHU

00pa3zoBaTeNIbHBIX OTHOIIECHUH, 00pa3oBaTeIbHON MPOrpaMMbl BeICIIEro oOpa3oBaHus (nanee —

OIl BO).
1.3.

[TepeueHb MIAHUPYEMBIX PE3yJIBTATOB OOYUYEHHS IO TUCLUILINHE, COOTHECEHHBIX C

IJIaHUpYeMbIMU pe3yibTataMu ocsoeHus Ol BO.
B pesynbrare m3ydeHHs AMCLUUIUIMHBI OOYYarOIIUHCS JOJDKEH O0NaaaTh CIEAYIOIIMMU
KOMIIETEHIIMSIMU HJTH UX YacTsiMH. KoMIeTeHnnu 1 MHIUKATOPB! UX JOCTH)KEHUS PHBEICHBI B

tabmmue 1.
Tabmmua 1 — IlepedyeHp KOMIETEHIMI U MHANKATOPOB MX JTOCTHKECHUS
Kareropus (rpynma) Kon u Kon 1 HaMeHOBaHNE UHIUKATOPA AOCTUKEHUS
HauMEHOBaHUE
KOMITIETEHIIUH KOMIIETEHIINH
KOMIIETEHINH
I1K-6 Cnocoben
OTpeAeNATh LeH,
OCYILECTBIIATD
MOCTAHOBKY 3a/1a4
IIPOEKTUPOBAHMUS
P P IIK-6.3.1 3HaTh cxeMbl U KOHCTPYKLIUU
3JIEKTPOHHBIX
3JIEKTPOHHBIX CPEACTB Pa3JINIHOIO
npubOpOB, CXEM U
o (YHKIMOHATBHOTO HA3HAYCHUS
IIpodeccroHanpHbIE | YCTPOICTB
IIK-6.Y.1 yMeTh NOArOTABINBATh TEXHUYECKHE
KOMIIETEHLINU Pa3JIMYHOTO
3a/laHMsI Ha BBIITOJIHEHHE MPOEKTHBIX PadoT
(YHKIIMOHAIIBHOTO
I1IK-6.B.1 BnaneTs HaBbIKAMH pa3padOTKU
Ha3Ha4YeHUs],
APXUTEKTYPBI SJIEKTPOHHBIX CPEICTB
MOJArOTaBINBAaTh
TEXHUYECKHE
3a/laHus Ha
BBITIOJIHEHHE
POEKTHBIX PaboT
IIK-7 Cniocoben IIK-7.3.1 3HaTh NpUHLUIBI TOATOTOBKH
IIPOEKTHPOBATH TEXHUYECKUX 3aaHUI HA COBpEMEHHbIE
yCTpOIiCTBa, 3JIEKTPOHHBIE YCTPOMCTBa
IIpodeccnonaneuee | mpubops! u cucreMsl | ITK-7.Y.1 ymers pa3pabarbiBaTh mpuOOpHI U
KOMIIETEHLINU 3JIEKTPOHHOU CUCTEMBI JIEKTPOHHOHN TEXHUKU
TEXHUKHU C YUYETOM IIK-7.B.1 BnageTs HaBbIKAMU NPOEKTUPOBAHUS
3a/laHHbIX 3JIEKTPOHHBIX MPUOOPOB € YUETOM 3a1aHHBIX
TpeOOBaHUM TpeOOBaHUH
ITK-8 Cniocoben I1K-8.3.1 3HaTh HOpMATHUBHBIE TPEOOBAHUS K
pa3pabarbIBaTh pa3paboTKe MPOEKTHO-KOHCTPYKTOPCKOM
MIPOEKTHO- JNOKYMEHTaLUU
KOHCTPYKTOPCKYIO IIK-8.Y.1 yMeTh UCTIONAB30BATh CTAHAAPTHI U
IIpodeccuonanbHble PYKTOPCKY y nap
JOKYMEHTALUIO B HOPMAaTHBHbIC TPeOOBaHUs MPH pa3paboTKe
KOMIIETEHLINH
COOTBETCTBUHU C JNOKYMEHTaLUU
METONUYECKUMHU U I1K-8.B.1 Bnaners HaBbIKAMH pa3pabOTKU
HOPMaTUBHBIMU JOKYMEHTALMH JJIs1 OpraHu3alliy BbITyCKa
TpeOOBAHUSIMU U3 JeIUN
IIpodeccuonanpubie | ITK-13 Cnocoben IIK-13.3.1 3HaTh COBpEMEHHBIE TEXHOJOTUUECKHE




KOMIETEHLNHU pa3pabaThiBaTh MPOLECCHI TPOU3BOJICTBA 3JIEKTPOHHBIX CPENCTB
TEXHUYECKHUE [IK-13.Y.1 ymMeTh NpOBOIUTE aHAU3 U BBIOOD
3a7aHus Ha MEePCIEKTUBHBIX MATEPHUAJIOB, TEXHOJIOTHYECKUX
MPOEKTUPOBAHUE IPOIIECCOB U OOOPYIOBAHUS JIJIsl TPOU3BOCTBA
TEXHOJIOTMYECKUX 3JIEKTPOHHBIX CPEICTB
MPOLIECCOB [IK-13.B.1 BrageTs HaBbIKAMU MOATOTOBKU
MPOU3BOACTBA TEXHUYECKOTO 3aJaHUs HA TPOCKTUPOBAHUE
3JIEKTPOHHBIX TEXHOJIOTMYECKUX MPOLECCOB MPOU3BOACTBA
CPEnCTB 3JIEKTPOHHBIX CPEJICTB

2. Mecto aucuumiuHel B cTpykType Ol

JucrimrinHa MOKeT 0a3upOBaThCS HA 3HAHMSIX, paHEe MPUOOPETEHHBIX O0YYAIOIIUMUCS
MIPU U3YYECHHUH CIAEAYIONX JUCLUIIINH!

— « MaremaTtudeckoe MOAEIUPOBAHNE YCTPOUCTB U CUCTEM,

— « CucreMpl aBTOMaTHUECKOTO MIPOEKTUPOBAHUS B DJNIEKTPOHHUKE.

3HaHMs, TOJy4YEHHble NPU H3yUYEHHWU MaTepuaja AaHHOW IMCLUIUIMHBL, UMEIT Kak
CaMOCTOATEJILHOE 3HaYEHHE, TaK U UCIOJIB3YIOTCSA NP U3YYEHUN APYTUX JUCLUTIINH!

— «KoHncTpynuposanue u Npou3BOACTBO PAAUO3JEKTPOHHON anmnapaTypbl»,

— «IIpoexTrpoBanne ObICTPOAECHCTBYIOLINX MEUYATHBIX Y3JIOBY,

—IlpenaunnomHast mpaKTUKA,

— BeInosHeHne 1 3a1uTa BhITyCKHON KBATN(UKALIMOHHOW PadoThI.

3. OObeM U TPyIOEMKOCTb JUCLIUILTHHBI
Hannbie 006 obmemM o0beMe AMCLUIUIMHBL, TPYJOEMKOCTH OTAEIBHBIX BHIOB Y4eOHOH
paboThl MO JUCLUITIMHE (M pacTpeneseH e STOH TPy JOEMKOCTH 10 CEMECTpaM) PECTaBICHbI B

Tabmune 2.
Tabmua 2 — O6beM U TPYTOEMKOCTb TUCHUTUIHHBI
TpynoemMkocTs 1o
Bun yuebHoli paboTsl Bcero ceMecTpam
Ne3
1 2 3
Obwan mMpyooemMKocmo OUCUUNTUHBL, 3/ 108 3/ 108
3E/ (4ac)
H3 nHux uacoe npaxmuyueckoil HOO20MoOBKU 17 17
Ayoumopnusie 3aHAmMuUA, BCETO Yac. 34 34
B TOM YHUCJIE!
nexiuu (JI), (dac) 17 17
npaktuieckue/cemunapckue 3ansatus  (I13),
17 17
(gac)
nadoparopHbie padotsl (JIP), (dac)
KypcoBoii npoekT (padora) (KII, KP), (qac)
JK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (Jac) 74 74
Buo npomesicymounoit ammecmayuu: 3ader,
mudd. 3ader, sk3amer (3ader, dudd. 3au, Mudd. Hudd. 3au.
ks %) 3au.

EX

Ilpumeyanue: KaHIUAATCKUI K3aMeH




4. Copep>kaHU€ UCLUTITUHBI
4.1. PacnpeneneHue TpyAOEMKOCTH AUCLUILIMHBI 1O pa3fesiaM U BUIAM 3aHATHH.
Pazpnenbl, TeMbl QUCIUTUIMHBI U UX TPYIAOEMKOCTb TIPUBEIEHBI B TAOIHULIE 3.

Tabmmua 3 — Paznesnsl, TEeMbl JUCHHITIMHBL, UX TPYIOEMKOCTb

Jexuun | 13 (C3)| JIP KIT CPC
Pazgembl, TEMBI TUCIIUITIHHEL (1ac) (qac) (gac) (uac) (uac)
Cemectp 3

Paznen 1. Beenenue B mpobnemy
3JIEKTPOMArHUTHOW COBMECTUMOCTH
Tema 1.1. DnexkTpoMarHUTHBIC TOMEXH U
curHanbl. CTaHgapThl B 001aCTH 4 2 0 0 24
3JIEKTPOMArHUTHOU COBMECTUMOCTH.
Tema 1.2. Bunel napasutHeix cBsA3eH B
3JIEKTPOHHBIX CPEACTBAX.

Paznen 2. CxeMOTEeXHUUECKHE METOIBI
o0ecrie4eHUs 3JIEKTPOMArHUTHON
COBMECTUMOCTH.

Tema 2.1. CxeMOTEXHUYECKHUE METOIBI
o0ecreyeHus LIeIOCTHOCTH CUTHAJIOB, TUTAHUS,
3€MIIU.

Tema 2.2. @uibTpbl, OrPaHUYUTENN HATIPSDKCHUS
Y CXEMBI 3alUThI JJIsl TOJ1aBJEHHUS] IOMEX.

Pasnen 3. KOHCTpyKTUBHBIE METOIBI
o0ecreYeHHs JJIEKTPOMArHUTHON
COBMECTUMOCTH.

Tema 3.1. Ilomexu B MEXKCOESUHEHUSX. 9 9 0 0 26
Tema 3.2. IIpoexkTupoBaHue Lienel CUTHAJIOB,
MUTAHUS U 3a3€MJICHUS .

Tema 3.3. DxpaHupOBaHUE annapaTypbl.

Hroro B cemectpe: 17 17 74

Hroro 17 17 0 0 74

[IpakTHueckass TMOATOTOBKA 3aKJIFOMAETCS B HEMOCPEICTBEHHOM  BBITIOJHEHHUHU
OOy4arOIUMHUCST ~ OINpPENEeNeHHbIX  TPYOOBBIX  (PyHKUMH,  CBSI3aHHBIX C  Oyxaymei
npoecCHOHANTBHOMN e TETBbHOCTHIO.

4.2. Copmep:kaHue pa3iesioB U TEM JICKLIUOHHBIX 3aHSATUH.
Conep:xaHrie pa3aesioB U TeM JICKIIMOHHbBIX 3aHITHI MPUBEICHO B TAOIHUIE 4.

Tabmma 4 — Coneprkanue pa3feNnoB U TeM JIEKIIMOHHOTO [IUKJIA

Howmep pazaena HaszBaHue u coneprkaHue pa3aesoB U TEM JEKIIMOHHBIX 3aHATHI

Tema 1.1. DnexTpoMarHuTHbIC TOMEXH U CUTHAJBL. CTaHIAPTHI B
00J1aCTH 3IEKTPOMATHUTHOW COBMECTHMOCTH.

Pasnen 1. Beenenue B N
OCHOBHbIe ITIOHATHUA BHGKTpOMaFHI/ITHOI/I COBMECTUMOCTH. BI/II[bI

npobaemy
. noMex. XapakKTePUCTUKU NTOMEX U CUTHAJIOB.
3JIEKTPOMArHUTHOM =
Tema 1.2. Buabl napa3uTHBIX CBA3EH B SJIGKTPOHHBIX CPEICTBAX.
COBMECTUMOCTH

EmkocTHas cBsizb. UHAYKTUBHAS CBsI3b. | anbBaHUYECKas CBSI3b.
MeTtonbl Oca0neHnst Mapa3uTHBIX CBsI3EH.

Pasmen 2. Tema 2.1. CxeMOTEXHUUECKHUE METONBI 00ECIICUEH s
CxeMOTEXHUYECKHE METOABI | LEJOCTHOCTU CUTHAJIOB, UTaHus, 3emiiu. CorjaacoBaHue
obecrieueHust CONMPOTHBJIEHUH UCTOYHUKOB U MMPUEMHHUKOB CUTHAJIA U




3JIEKTPOMArHUTHOM
COBMECTUMOCTH

BOJIHOBOTO COIMPOTHUBJICHHS B TMHUSX nepenayn. ObecrneueHue
PABHOMEPHOU aMILIUTYIHO-4aCTOTHOM XapaKTEPUCTUKHU.
[IpeoOpa3oBaHue aHATOTOBBIX CUTHAJIOB B IIU(POBBIE.
IIpumMeHeHne ONTOBOJIOKOHHBIX JIMHUI CBSA3H.

Tema 2.2. @uiubTpbl, OFPaHUYUTENN HAPSDKEHUS] U CXEMBbI
3aIIUTHI 11 TOAABJIEHUS TIOMEX.

OuIbTPHI 4151 NOAABJIEHHS TIOMEX, CUH(a3HBIN 1
mddepeHIranbHbBIN peskuM paboThl, PAa3HOBUIHOCTH (PUIBTPOB
s nofasyieHus momex. OCoOeHHOCTH CHH(A3HOTO peknMa
(pexum ob1mero Buaa) u GUILTPHI JIs1 TOAABJICHUS TOMEX
oOmero Buna. OrpaHUUUTENN EPEHANPSKEHUS, OCHOBHBIE THIIBI
U OCOOCHHOCTH IPUMEHEHUS IJIs1 CHTHAIIbHBIX LeTIeH
annapaTtyphl.

Paznen 3. KoHCTpyKTHBHBIE

METOIBI 00eceueHus
3JIEKTPOMATrHUTHOM
COBMECTUMOCTH

Tema 3.1. Ilomexu B MEKCOEAUHEHUSX.
Ilepexpéctuble nomexu. IlapasutHele CBA3U MEXAY 3JIE€MEHTaMU
coennHeHuil. UMnynbCcHbIE NOMEXH.

Tema 3.2. IIpoekTupoBaHue LENel CUrHANIOB, TUTAHUS U
3a3eMyIeHHsI. DKPaHUPOBaHUE KaOesei U COeTUHEHH.
VMeHbIlleHne IIMHBI MEKCOeAMHEHUH. Pa3neeHne CurHaibHbIX
U CHUJIOBBIX coenmHeHnii. MICIIob30BaHNe IIOMEXOITOIABIISTIOIIHX
3JIEKTPOHHBIX KOMIIOHEHTOB. PazmeleHrne KOMIOHEHTOB.
Paznenenue ananorosoii u nudposoit 3emiu. Mcnonmp3oBanue
3eMJITHBIX ITOJIUTOHOB.

Tema 3.3. DxpaHupoBaHue anmnapaTypbl.
DIEeKTPOCTaTUUECKOE SKPAaHUPOBaHHE. MarHUTOCTaTUIECKOe
SKpaHHUpPOBaHUE. DJIEKTPOMArHUTHOE SKPAaHUPOBAHUE.

D¢ dexTuBHOCTb 3KpaHUPOBAHHS. JKPAHHUPOBAHUE MTEYATHBIX
1aT. DKpPaHUPOBAHUE JIEKTPOHHOI'O YCTPONUCTBA.

43.

[IpakTrueckue (CEeMUHAPCKIE) 3aHITUS

TeMbl pakTHUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEACHBI B TAOIUIIE 5.

Tabmmua 5 — IpakTuyeckne 3aHATHs U UX TPYIOEMKOCTb

W3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel NpakTUUECKUX | TpyAOEMKOCTB, |MPaKTHYECKOM |pasnena
n/m 3QHSTHH 3QHSITHH (gac) MOJATOTOBKH, | JUCLIMIT
(uac) JIHBI
Cemectp 3
1 | Hccnenosanue 3aHATHS 110 2 2 1
XapaKTEePUCTHUK MOJZIEJIUPOBAHUIO
MIOMEX U CUTHAJIOB peanbHBIX YCIOBUH,
pelleHue 3anayd
2 | CxeMOTeXHHUYECKHE | 3aHATHS 110 6 6 2
METOABI 00ECTIeUeHUsT | MOJEIUPOBAHHIO
3JIEKTPOMArHUTHOM peanbHBIX YCIOBUH,
COBMECTUMOCTHU pelleHue 3anayd
3 | KoHCTpyKTHBHBIE 3aHATUA 10 9 9 3
METOABI 00ECTIeUeHUsT | MOJEIUPOBAHHIO
3JIEKTPOMArHUTHOM peanbHBIX YCIOBUH,
COBMECTUMOCTHU peuleHue 3anad
Bcero 17




4.4. JlabopaTopHble 3aHATHUS

JlabopatopHbie 3aHATHS yUeOHBIM IJIAHOM HE IPEAYCMOTPEHBL.

Tabnmua 6 — JlabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb

H3 Hux Ne
Ne TpynoemMkocCTs, | MpakTUYECKOH | pas3znena
HaumenoBanue nabopatopHbsix padboT Py - | TP P
n/n (gac) MOJACOTOBKH, | JUCIIUII
(qac) JIHBI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bcero
4.5. KypcoBoe mpoekTupoBaHue/ BBITOJHEHUE KYPCOBOM padoThI
KypcoBoe mnpoexkTupoBaHue/ BBINOJIHEHHE KypCOBOH padoThl y4eOHBIM IUIAHOM HE
PEIYCMOTPEHO.

4.6. CamocrosiTenbHas padoTa 00y4armux cs

Buner camocTosTeNnbHOM paboThI U €€ TPYIOEeMKOCTh PUBEIEHBI B TaOHLIE 7.

Tabmmua 7 — Bugsl caMoCcTOsITENbHON pabOTHI U €€ TPYJOEMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositenbHON paboThl
qac qac
1 2 3
HzydeHune TeopeTHIecKoro Mareprana
26 26
auctumuael (TO)
Kypcosoe npoexruposanue (KI1, KP) 0 0
PacuerHo-rpaduueckue 3ananus (PI'3) 0 0
Beimonaenue pedepara (P) 24 24
IonroroBka K TeKyleMy KOHTPOJIIO 12 12
ycneBaemoct (TKVY)
Jomamrnee 3ananue (J13) 0 0
KonTposbHble paboTe! 3a0uHNKOB (KP3) 0 0
IToaroroska k MPOMEKyTOUHOMN 12 12
arrecrauuu (ITA)
Bcero: 74 74

5. TlepeyeHp y4eOHO-METONMUECKOTO OOECTIeUeHHs
IUTSE CAMOCTOSITEIBHON pabOThl O0YYAOIIMXCS MO JUCIUTLTUHE (MOIYJIO)

Y4eOHO-MEeTONNYeCKUe MaTepHalibl ISl CAMOCTOSITENIbHONH paldoThl OOYHAIOLINXCS yKa3aHbl B

oo 7-11.

6. IlepedeHb MeUaTHBIX U HIEKTPOHHBIX YU€OHBIX H3TaHUN

[TepeueHb MeYaTHBIX U 3JIEKTPOHHBIX yUeOHBIX U3IaHUI NPUBEAEH B Ta0nuLe 8.




Tabmmua 8 — IlepedeHpb nevaTHbIX U SJEKTPOHHBIX YYEOHBIX M3IaHHH

udp/
URL agpec

bubnmnorpaduueckas ccpuika

Kommecrso
SK3EMILIIPOB
B OHOMMoTEKE
(kpome
BIIEKTPOHHBIX
SK3EMILISIPOB)

banep, Muxaun IlerpoBuy.
DNEeKTPOMAarHUTHAs! COBMECTUMOCTD . YueO.
niist By3os / MLIL Banep. - Mocksa : YMK
MIIC, 2002. - 637 c.
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https://libproxy .bik.sfu-
kras.ru:2215/read?1d=434826&
pagenum=23

I'apoun, Anexcanap HMeaHosuu.
DJIeKTpOMarHuTHasi COBMECTUMOCTD :
YueOHO-MeTOnUYeCKas tureparypa /
Huxeropoackuii rocyjapCTBEHHBIN
TEXHUYECKUH yHUBepCUTEeT UM. P.A.
Anekceesa. - Bonorna : Uadpa-Unxenepus,
2023. - 156 c. - ISBN 978-5-9729-1177-6 :
b. 1. - TekcT | HENOCPEeNCTBEHHBI.

https://bik sfu-
kras.ru/elib/link?service=elastic&
1d=BOOK 1-
621.396/%D0%AE20-336928&
link=fulltext-viewer1

IO30Ba, B. A. Dxpanuposanue POC :
yaeOHoe mocobue / B. A. FO30Ba ; KpacHosip.
roc. TexH. yH-T. - Kpacnosipck : MIILI KI'TY,
2002. - 63 c. - ISBN 5-7636-0486-5. - Tekcr
. HerocpencTeeHHbI + Teker :
3JIEKTPOHHBII.

https://libproxy .bik.sfu-
kras.ru:3710/book/176974

Kanpanos, M. E. Dnextpomaruutsas
COBMECTHMOCTbD : 3JIEKTPOHHBIH yueOHO-
METOANYECKUI KOMILJIEKC JIsl CTYAEHTOB
crenuanpHocTel 1-39 01 01
«panuoTexHuka», 1-39 04 02
«TIPOMBILIUTEHHAs 3JIeKTpoHnKay / Kampanos
M. E., Anymkesnu B. @. - Hosonosnoux :
IV, 2020. - 273 c.

DNeKTPOMAarHUTHAs! COBMECTUMOCTD : y4eO.-
METO. MOcoOue ISt CTYCHTOB
HanpasneHus 160905.65 "Texuuueckas
SKCIUTyaTalus TPAHCIIOPTHOTO
panuoobopynosanus" / Cub. ¢penepan. yH-T
coct. A. I. Pomanos. - Kpachosipck : COY,
2012.-55¢c.

https://bik sfu-kras.ru/elib/view?
1d=UMKD-UMKD®621.396/
%D0%9E-75-174246

OCHOBBI TPOEKTHPOBAHHUS SJIEKTPOHHBIX
CPEICTB : BJIEKTPOH. yued.-MeTO. KOMILIEKC
mucturuiuael / C. Y. Tpery6os [u ap.] ; Cub.
denepan. yu-T. - Bepcus 1.0. - nexTpoH.
nas. (100 M0). - Kpacuosipck : UTIK CDY,
2008. - on-line. - (OCHOBBI TPOEKTUPOBAHHS
3JIEKTPOHHBIX cpeacts | YMKJ[ Ne 9-2007 /
pyk. TBOpu. koyutektuBa C. U. Tperybos)
(OnexTponHas Oubmmoreka COY. YuebHo-
METOUYECKHE KOMITJIEKChI JUCLIUIIHH).



https://libproxy.bik.sfu-
https://bik.sfu-
https://libproxy.bik.sfu-
https://bik.sfu-kras.ru/elib/view

7. TlepeueHb 3JIeKTPOHHBIX 0OPA30BATENIbHBIX PECYPCOB
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTn « IHTepHET»

[Nepeuenn 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos uH(pOopMaLIMOHHO-
TEJIEKOMMYHUKALIMOHHONW cetn «UHTepHeT», HEeOOXOOMMBIX [ii OCBOCHHUS JUCLIMILIMHBI
npuBeAeH B TaOmuue 9.

Tabmua 9 — IlepedeHb »BJIEKTPOHHBIX OOpA30BATENBHBIX PECYPCOB HH(POPMALIMOHHO-
TEJEKOMMYHUKAMOHHON cetu «MHTepHEeT»
URL anpec Haumenosanue

https://bik sfu- bubnmnoreuno-m3narensckuii kommieke Cudnupckoro

kras ru/elib/databases (benepasbHOro YHUBEPCUTETA

https://www.elibrary.ru Poccwuiickuii mHGOPMALIMOHHBIN TOPTaT B 00JaCTH HAYKH,
TEXHOJIOTUH, MeTuLHBI 1 0Opa3osanust eLIBRARY RU

http://www.nii-em.ru/home OI'VII «HUMU 351eKTPOHHBIX MAaTEPHATIOBY

https://www.rst.gov ru/portal/gost | Poccranmapt

http://www.iso.ch CaliT MexxyHapOTHOH OpraHU3alMy 10 CTAHAAPTH3ALNN
(ISO)

https://astm.org/ MesknyHapoaHas OpraHu3aLus, pa3padarbIBaromas 1
u3faroLas 100pOBOJIbHbIE CTAHIAPTHI AJIsi MATEPUATIOB,
IPOAYKTOB, cucteM U ycayr (ASTM)

https://www.din.de/ Hemenxuii MHCTHTYT MO CTaHIAPTHU3ALUN
(Deutsches Institut fiilr Normung e.V. cokp. DIN)

8. IlepeueHp HHYOPMAILTIOHHBIX TEXHOJIOTHUH

8.1. IlepeueHp mnporpaMMHOro OOECHEeUeHHs], HCIOJIb3yeMOro IMpPH OCYINECTBICHUU
00pa30BaTeNIbHOTO MPOLECca [0 AUCLUIIINHE.

ITepeueHp UCMOMB3yEMOTO MPOrPAMMHOT0 obecrieueHus npeacTasieH B Tadmuue 10.

Tabmuma 10 — Ilepedyens mporpaMMHOTo odecredeHust

Ne o/t HanmeHoBanue
1 Microsoft Windows
2 Microsoft Office
3 PTC MathCAD
4 MATLAB
5 COMSOL Multiphysics
8.2. Ilepeuenn UH(POPMALIMOHHO-CITPABOYHBIX CUCTEM, HCIIOJIb3YEMBIX npu

OCYILIECTBIICHNH 00Pa30BaATENbHOTO MPOLECCa IO AUCLUTUINHE

Hepequb I/ICHOJ'Ib?:yeMbIX I/IH(bOpMaLII/IOHHO-CHpaBOLIHbIX CUCTEM HpeI[CTaBJ'IeH B
Tabmmne 11.

Tabmmua 11— IlepedeHs nHYOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haunmenosanue

He nmpeaycmotpeno

9. MarepuanpHO-TeXHHYECKas 0a3a



https://bik.sfu-kras.ru/elib/databases
https://bik.sfu-kras.ru/elib/databases
https://www.elibrary.ru
http://www.nii-em.ru/home
https://www.rst.gov.ru/portal/gost
http://www.iso.ch/
https://astm.org/
https://www.din.de/

CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3bl, HEOOXOmUMOW Uil OCYINECTBJICHUS
00pa3oBaTeNILHOTO MPOIecca MO AUCIUILINHE, TpeAcTaByieH B Tadmuie 12.

Tabmuma 12 — CoctaB MaTepHaTbHO-TEXHUUECKOH 0a3bl

Ne HaumenoBaHue COCTaBHOM 4acTu Howmep aynuropun
n/m MaTepHaIbHO-TEXHIUECKOH 0a3bl (ipu HEOOXOMMOCTH)
1 | MynbTumenuiiHas IeKLIMOHHAs ayAUTOPUSL: B-310 (b-121)

HWHTCPAKTUBHASA MAHECIIb,

MarHUTHO-MapKepHasi TOCKa,

KOMILIEKT CIIeHHAIM3UPOBAHHON yueOHOH Medeny;
pabouee MeCTO IpernoaBaTes.

2 | CnenuanusupoBanHas jaboparopusi «CxeMoTeXHUKA B-115
aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOHCTBY:!
MarHUTHO-MapKepHas TOCKa;

MPOEKTOP, SKPaH,;

KOMILIEKT CIIeHHAIM3UPOBAHHON yueOHOH Medeny;
pabouee MeCTO penogaBaTes.

3 | Ayauropus sl CAMOCTOSITEIBHON PaOOoTHI: Bb-223 (B-316)
KOMILIEKT CIIeHHAIN3UPOBAHHON yueOHOH Mebeny;
NePCOHAbHBIE KOMIBIOTEPHI.

10. OuenouHble cpeAcCTBa I NPOBEACHUsI IPOMEKYTOUHOMN aTTecTaluu

10.1. CocTtaB OLIEHOYHBIX CPEACTBIJISI IPOBEAEHUS MPOMEXKYTOUHONW aTTecTaluu
o0y4arImuxcs Mo ANCUUIUTMHE pUBeneH B Tabmume 13.

Tabmmua 13 — CocTaB OLEHOYHBIX CPEACTB JISl IPOBEACHHSI MPOMEKYTOUYHOM aTTeCTALIIH

Bua npomMexyTO4HOM aTTecTanun IlepeyeHb OLIEHOUHBIX CPEACTB

HuddepeHunpoBaHHbIl 3a4ET Crnucok BONpOCOB;
TecTol

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YypPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH O0y4aroIIMMHUCS MPUMEHseTCs S-0ajuibHasi IIKajia OLEHKH COPMHPOBAHHOCTU
KOMIIETEHIINH, KOTOpast mpuseneHa B Tabmuue 14. B Teuenne cemecTpa MOXKET UCIOIB30BATHCS
100-6ammpHast  mKama ~ MOAYJIBbHO-PEHTHHIOBOM  CHCTEMBI  YHHBEPCHTETa,  IpaBHIiA
HCIIONIb30BAHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabmmua 14 —Kpurepun oneHKH ypoBHs ¢OPMHUPOBAHHOCTH KOMIIETECHIIHI

O1ieHKa KOMITETEHINN

Xapaxrepuctuka chopMUPOBAHHBIX KOMIIETEHLINI
5-0ajUibHAas 1IKaja P P (bopmup H

— obyuaromuiics TyOOKO W BCECTOPOHHE YCBOMJ IPOrPAMMHBIN
MaTtepual,

— YBEPEHHO, JIOTHYHO, MOCJIEI0BATEIbHO U IPAMOTHO €r0 HU3J1araerT,

— OMMPAsACh HA 3HAHUS OCHOBHOW U JIOMOJHHUTENbHOW JIMTEPaTyphl,
TECHO MPUBSI3bIBAET YCBOSHHbIE HAYYHBIE MOJIOKEHHS C MPAKTUYECKON
IeSTeIbHOCTBIO HAITPABJICHHS,

— yMeJio 00OCHOBBIBAET U APTYMEHTHUPYET BbIIBUTAEMbIE UM HICH;

— nenaeTr BbIBOABI U 00OOIIEHUS,

— cBOOOHO BJIAJICET CUCTEMO# CleLUATN3UPOBAHHBIX MOHSTHH.

KOTJIMIHO»
«GBavYTECHO»




OrieHKa KOMITETEHIMN

5-0ajuibHAas 1IKaja

XapakreprcTrka ChOpMUPOBAHHBIX KOMITETEHIINI

JUTEPaTyphL;

— HE JIOTYCKAeT CyIIECTBEHHBIX HETOYHOCTEH;
«XOPOLIO»

«3a4TEHON
HaIpaBJIeHUS,

— apTYMEHTUPYET HayYHbIE TIOJIOKEHUS,
— nenaeTr BbIBOABI U 00OOIIEHUS,
— BJIAJIEET CHCTEMOH CIelUaTN3UPOBAHHBIX TTOHSITUH.

— o0yy4aromuiicst TBEpAO YCBOMWII MPOTrPAMMHBIN MaTepual, rPaMOTHO U
0 CYLIECTBY H3JlaraeT €ro, OINUpasCb Ha 3HAaHUS OCHOBHOM

— YBA3BIBACT YCBOCHHBIC 3HAHHA C HpaKTH‘{eCKOfI ACATCIbHOCTBIO

«yIOBJIETBOPUTEIHHO»

JUTEPaTyphL;

«3a4YTEHON
HaIpaBJICHUS,

— cabo apryMeHTHPYET HAyYHBIE TTOJIOKEHUS,

— JIOTMyCKaeT HECYIIECTBEHHbIC OITUOKN U HETOUHOCTH,
— UCTIBITBIBAECT 3aTPyNHEHUS B IPAKTUYECKOM NPUMEHEHUM 3HAHUMN

— oby4arouuiicss yCBOMJI TOJBKO OCHOBHOH IMPOrPaMMHBIA MaTepual,
IO CYLIECTBY M3JIaracT €ro, ONMpasCh HAa 3HAHMUsS TOJBKO OCHOBHOH

— 3aTpyAHsIeTCs: B GOPMYTHPOBAHUHN BBIBOJOB U 0000IIEHUIH,
— YACTUYHO BJIAJEET CUCTEMOHN CEHHATN3UPOBAHHBIX MOHATHH.

KHEYAOBJICTBOPUTEIIBHO»

MaTepHana,

paccMOTpeHHH MPoOJieM B KOHKPETHOM HaTpaBJIEHUH,
«HE 3aYTEHO»

— He MOYET apryMEHTHPOBATh HAYYHbIE MOJOKEHHSI,
— He GopMyTHpyeT BBIBOIOB U 00OOIIEHHIA.

— obydaromuiics He YCBOWJI 3HAYUTEIBHOH YacTH MPOrPaMMHOIO
— IOTIyCKaeT  CYLIECTBEHHbIe OIMOKHM U  HETOYHOCTH  IIPHU

— UCHBITBIBACT TPYAHOCTHU B MPAKTUICCKOM MMPUMCHCHUN 3HaHPII>'I;

10.3. Tunosble KOHTPOJIBbHBIC 3aJaHNS WU UHBIE MATEPUAJIBL.

Bompocs! (3agaun) nist 5Kk3aMeHa peAcTaBiIeHbl B Tadmume 15.

Tabmuua 15 — Borpocs! (3aga4un) st 5K3aMeHa

Ne ii/m [Tepedenp BOMPOCOB (3a1a4) Tt SK3aMeHa Kon
WHIUKATOpa
Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO
Bomnpocs! (3agaun) nist 3auera / nud@. 3auera npencrasieHsl B Tadnuue 16.
Tabmma 16 — Bonpocs! (3amaun) mst 3adera / nudd. 3adera
Ne Kon
ITepeuens Bonpocos (3amay) miist 3auera / nudd. 3ayera
/1 WHIUKATOpa

1 YKaXuTe OCHOBHBIE OTJIMUHS TPEOOBaHMN K KOHCTPYKLIUSAM 3€MHBIX U IIK-6.3.1
HA3eMHBIX 3JIEKTPOHHBIX CPEICTB MO CPABHEHUIO C KOHCTPYKLIUSIMHU
OOPTOBBIX PATMOITIEKTPOHHBIX CPEICTB KOCMUYECKHX aIapaToB.

2 Onuiure CTPYKTYpPYy TEXHUUECKOro 3a7aHus. B kakom u3 pasznenos IIK-6.Y.1
TEXHUYECKOT0 33/IaHUS] MOTYT OBITh TIPEACTaBJIEHBI TPEOOBAHUS IO
3JIEKTPOMArHUTHONW COBMECTHMOCTH?

3 IIpusenure npuMepel 3J1EMEHTOB APXUTEKTYPBI 3JIEKTPOHHO- IIK-6.B.1
BBIYUCIUTEIbHBIX CPEICTB U ONMUIINTE HEPAPXUIO0 KOHCTPYKLIUH
PaTUOAJIEKTPOHHBIX CPEIICTB.

4 Kakast nuapopmanmst yka3plBaeTCs B pa3ziesie, ONMUChIBAIOIIEM O0IIme IIK-7.3.1
CBEJICHUsI O pa3padOoTKe, B TEXHUYECKOM 3aJaHUU?

5 Onuumre OCHOBHBIE HTaNbl pa3padOTKH MPHOOPOB U CHCTEM IIK-7.V.1




3JIEKTPOHHOMN TEXHUKH.

HpI/IBeI[I/ITe BAPHUAHTHI pCaJiIn3allii I€YAaTHBIX Y3JI0B IJI1 3EMHbBIX U
HA3€MHBIX SJICKTPOHHBIX CPEACTB, a TAKKE IJIA 60pTOBbIX
PagruORJICKTPOHHBIX CPEACTB KOCMUYCCKHUX allllapaToB.

IIK-7.B.1

Kaxkas nnpopMalus yka3blBaeTcs B pa3zelie, OMUChIBAOIeM TpeOoBaHuUs
K pa3paboTKe, B TEXHUYECKOM 3aJaHUH

IIK-8.3.1

[IpuBeanTe MpuUMepbI CTAHAAPTOB, UCTIOIB3YEMBIX TIPH Pa3padoTKe
JOKYMEHTAINH ¢ y4eTOM TPeOOBaHUHN 3JIEKTPOMAarHUTHON
COBMECTHUMOCTH.

IIK-8.Y.1

Ilepeuncnure OCHOBHbIE COCTABIISIIOLINE KOMILJIEKTA KOHCTPYKTOPCKOMN
JOKYMEHTALMH JIJIs1 PaJUO3JIEKTPOHHBIX CPECTB.

IIK-8.B.1

10

OnuiumTe OCHOBHBIE KOHCTPYKTHUBHBIC U TEXHOJOTUICCKUEC 0COOEHHOCTH
H3roTOBJICHUA MEYATHBIX Y3JI0OB, B TOM YHCJIC, IPEAHAZHAYCHHDBIX IJIA
MOBEPXHOCTHOT'O MOHTAXKA.

IIK-13.3.1

11

[IpuseauTte kpuTepHUH BHIOOPA MATEPHAJIOB M TEXHOJOTHYECKIX
MPOLECCOB JJIs1 U3TOTOBJICHUS 3JIEMEHTOB KOHCTPYKLIMIA
PaTUO3JIEKTPOHHBIX CPENCTB C YIETOM TPEOOBAHUI SIEKTPOMATHUTHOM
COBMECTHUMOCTH.

IIK-13.V¥.1

12

Kakumu kputepusiMu onpenesstorcss TpeOOBaHHs K U3TOTOBJICHHUIO
CTPYKTypa TEXHOJOTUYECKUX MPOLIECCOB MPOU3BOJCTBA
PaANO3JIEKTPOHHBIX CPENCTB?

IIK-13.B.1

npeacTaBiieHbl B Ta0mme 17.

IlepeueHp TeM [UII KypCOBOTO IMPOEKTUPOBAHUS/BBIMOJHEHHST KypCOBOH paboThI

Tabmmua 17 — Ilepeuerp TeM UIst KyPCOBOTO NPOESKTHPOBAHNS/BBITIOIHEHHS KYPCOBOH PabOTHI

Ne o/t

KypCOBOil paboThI

[IpumepHBIH epeyeHb TEM I KyPCOBOTO MPOSKTHPOBAHUS/BBITIOTHEHUS

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bonpocer

AJisL MIPOBEACHUA HpOMe}KYTO‘{HOfI arrecralum B BHAC

npeacTaBiieHbl B Ta0wmie 18.

Tabmmua 18 — [IpumepHbIii mepeueHb BONPOCOB JISl TECTOB

TECTUPOBAHUS

Ne i/t

IIpumepHBI nepeueHb BOIPOCOB ISl TECTOB

Kon
WHAUKATOPa

1

Kakoli ko AOKYMEHTa COOTBETCTBYET MEPEUHIO 3JIEMEHTOB K CXEMe
3JIEKTPUUECKON MpuHUMNuainbHOi? a) 21; 6) I191; B) 32; r) [192;
n) 93; e) [193.

IIK-6.3.1

Kakoe mecto orBoauTcs pasgeny «O0mue cBeneHus o pa3padoTke» B
CTPYKTYp€ TEXHUUYECKOTO 3a1aHMsA?

a) OH BBIHECEH B aHHOTALMIO K TEXHUYECKOMY 3aJaHHI0; 0) OH
pacrioniaraercsl B KOHIIE TEXHHYECKOTO 3a[IaHUsI; B) OH PAacIoaraeTcsi B
Hayaje TeXHUYECKOro 3a/IaHHs.

IIK-6.Y.1

Kaxune MaTepuasibl MOTYT IPUMEHSITHCS AJIST MATHUTHBIX KPaHOB?
a) METaJUTbl M UX CIUIABBI C BBICOKOH MarHUTHOH MPOHULIAEMOCTBIO;
0) MeTaJJTBI ¥ UX CILJIABBI C BBICOKOH 3JIEKTPOIPOBOIHOCTHIO,

B) TU3JIEKTPHKL.

IIK-6.B.1

ITon mepexkpecTHBIMU TOMEXaMH TTOHUMAIOT:

a) MOMEXH, BO3HUKAIOIINE B CKPEIEHHBIX HJIEKTPUUECKUX U MArHUTHBIX
noJisix; 0) moOble SIBJICHUS, B KOTOPBIX CUTHAJI, NTEPEAaHHbINA MO OJHON
JMHHUW KaHaJIa CBSI3H, CO3/1AET HeXeaTeabHbld 3¢ (eKT B Apyroli JIUHUY,

IIK-7.3.1




B) SJICKTPOMATrHUTHOC BSaHMOI[efICTBPIe MEXKAY OpPTOrOHAJIbHO
PaCnoOJIOKCHHBIMU MPOBOAHUKAMU.

5 Kakue marepuanbl MOTyT HCIOIB30BATHCS U1 U3TOTOBJICHUS IIK-7.Y.1
3JIEKTPOMATHUTHBIX S5KPaHOB? BriOepuTe NMpaBHIIbHBIE OTBETHI:
a) cTasp, 0) AIFOMUHMIL, B) CETHETOKEPAMUKA, T) MATHUTOIUAJICKTPHKH.

6 Kakue BUIBI Mapa3suTHBIX CBA3EH PA3IMYaIOT B 3JIEKTPOHHBIX [IK-7.B.1
cpencrteax? BriOepure npaBUIIbHBIE OTBETHI:

a) éMKOCTHas1 CBsI3b, O) aKTHBHAs CBs3b, B) peaKTHBHAsI CBSI3b;
') UHIYKTUBHAS CBSI3b; 1) TAJIbBAHIYECKAS CBSI3b.

7 DJIEeMEHTHI B MIEPEUECHB 3JICMEHTOB 3aMTUCHIBAIOT B cleayromem mopsiake: | T1K-8.3.1
a) B aJ(paBUTHOM MOPsIIKE HANMEHOBAHUI 3JIEMEHTOB; 0) B aj(aBUTHOM
nopsizike OYKBEHHBIX TTO3ULIMOHHBIX 0003HAYEHHUH 110 BO3PACTAHHIO
MOPSIIKOBBIX HOMEPOB; I') B HAYaJI€ 3aIUCHIBAIOT NTACCUBHBIC 3JIEMEHTBI
(pe3ucTopsl, KOHAEHCATOPHI H T.I1.), 3aT€M — AKTUBHBIE 3JIEMEHTBL

8 Y0 ABIsIETCSI OCHOBHBIM KOHCTPYKTOPCKUM JOKYMEHTOB B KOMILUIEKTE IIK-8.Y.1
TOKYMEHTALUH 15t COOPOYHBIX €IUHUII, KOMILIEKCOB, KOMILIEKTOB
a) cOOpoUHbI uepTéx; 0) yepTék 00IIero BUAa; B) Crielu(p UKo
W/WUITH 3JIEKTPOHHYIO CTPYKTYPY U3Aenus (KOHCTPYKTHBHYIO) B
coorercTBUH ¢ 'OCT 2.053; r) rabapuTHBII YepTEXK.

9 3a OCHOBHbIE€ KOHCTPYKTOPCKHUE JOKYMEHTBI AJisl AeTalell IPUHUMAIOT IIK-8.B.1
(BBIOECPHUTE TIPABUIIBHBIE OTBETHI):

a) 4epTex aetany; 0) SIeKTPOHHYIO MOJEIb €T, B) MAPILIPYTHYIO
KapTy AJIsl TEXHOJOTHYECKOr0 MPOLeCca N3TOTOBJICHUS AETAJIL.

10 Kakue marepuanbl MOIyT NPUMEHATBCS IJIS1 HJI€KTPOMAarHUTHBIX IIK-13.3.1
5KpaHoB? (BbIOEPHUTE NPABUIIBHBIE OTBETHI):

a) METaJUIbl M UX CIUIABBI C BBICOKOH MarHUTHOH IMPOHULIAEMOCTBIO;
0) MeTaJTBI U UX CILJIABBI C BBICOKOH 3JIEKTPOIPOBOIHOCTHIO,

B) TU3JIEKTPHKL.

11 Kakue marepuanbl MOIyT HPUMEHATBCS [JIS SIEKTPOCTATUUECKHUX IIK-13.V¥.1
5KpaHoB? (BbIOEPHUTE NPABUIIbHBIE OTBETHI):

a) MeTaJuIbl (CTalTb, AJTFOMUHHN, MEJIb, JIATYHB); 0) AMDJIEKTPUKU
(moskop, candup, CUTAUT); B) TOKOMPOBOISIINE KPACKH,

I') 5KPaHUPYIOIINE TKAHHU.

12 Kaxkoii Bua 31eKTPUIECKOr0 MOHTa)Ka — OOBEMHBIHN HITH TIeUaTHBINA — I1IK-13.B.1
HMMEIOT NMPEUMYLLIECTBA C TOUKU 3PEHUS 3JEKTPOMArHUTHON
COBMECTHUMOCTH?

a) MeYaTHBIA MOHTaX OOBIMHO cUHMTaeTCs O0JIee MOMEX O3aAIUINEHHBIM;
0) 00BEMHBII MOHTaK OOBIMHO MEHEe TTOMEXO3aININEHHBIH (0e3
NpUMEHEHUsI YKPaHUPOBAHMsI); B) OTH BH/IbI MOHTA)Ka PABHOIIEHHBL

[lepeueHp TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOy4YarOUIUXCS 3a0YHOH (HOPMBI
oOy4eHus1, mpeAcTaByieHbl B Ta0muie 19.

Tabmuma 19 — IlepeyeHb KOHTPOJIBHBIX padoOT

Ne i/ ITepedeHb KOHTPOJIBHBIX PabOT

He npeaycmotpeno

10.4. Meronuueckue  MaTepHUabl, ONpEeNeNAINNE  OPOUEAYPBl  OLICHUBAHUA
WHAWKATOPOB, XapaKTEPU3VIOMIUX JTanbl (POPMUPOBAHMS KOMIIETCHLIMMA, CONEPKATCS B
JIOKAJbHBIX HOpPMAaTUBHBIX aktax [YAIIl, permaMeHTHpYIOIIUX TOPANOK H MPOLEnypy
MPOBEACHUS TEKYIIEro KOHTPOJIST YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTecTalnu O0y4YaroIuXCst
I'VAIL




11. Meronuyeckue yka3aHus IJisi OOYHAOIIMXCS IO OCBOSHHIO TUCIUTIIHHBI

11.1. Meronuyeckne yKaszaHust il OOyYarOIIMXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HaueHUe JEKLMOHHOIO MaTepuaja — JIOTHYEeCKH CTPOHHOE, CUCTEMHOE,
ry0oKkoe M sICHOe H3JIOkKeHue y4deOHoro marepuaia. HasHaueHune COBPEMEHHOW JIEKIUH B
paMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO 1O TEME, & B OCBOCHHU
(byHOaMeHTANbHBIX NpOOJeM OUCHMIUIMHBL, METOJOB HAyYHOrO ITO3HAHMS, HOBEHIINX
IOCTIDKEHUH HaydHOW MbICiU. B yueOHOM mporiecce JEKIHs BBITOJIHSIET METOAOJIOTHYECKYIO,
OpPTaHU3ALMOHHYI0 U MHPOpPMaLMOHHYIO (QyHKUIUU. JIEKIHUs pacKpbIBaeT MOHITUHHBINA amnmapar
KOHKPETHON o0JacTH 3HaHUs, €€ MpoOJIieMbl, aeT LEJIbHOE MPENCTAaBIEHHE O TUCLHIUIMHE,
MOKAa3bIBAET B3AUMOCBS3b C APYTMMHU JUCLUIUIMHAMMU.

IInaHupyeMble pe3yIbTaThl IPU OCBOCHUH OOYUAIOIIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TMOJY4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUN, YPOBEHb
KOTOPBIX ONpPEAEIAETCs LeIeBON YCTAHOBKOM K Ka)KJ0M KOHKPETHOH TEME,

—  TOJIyYEHHE OIbITa TBOPUECKOH padOThl COBMECTHO C TPENOAaBATEIIEM,

— pasBuTHEe TPOPECCHOHATBHO-NENOBBIX  Ka4decTB, JIIOOBH K  TNpenIMeTy W
CaMOCTOATEJIBHOIO TBOPYECKOTO MBILIJIEHUS.

— MOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HEOOXOIUMOTO ISl CAMOCTOSITENIbHON paboTHT,

— TMOJy4YeHHE€ 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAyKHM W TEXHUKU U O
MPOTHO3€ UX Pa3BUTHA Ha OMIDKAHIINeE rofbr,

— Hay4YUTbCA METOAMYECKH 00pabaThiBaTh MaTepuasl (BBIACISATH IJIABHbIE MBICIH U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHbIM BBbIBOJAM, IIOBTOPSITH MX B  Pa3JIUYHbBIX
bopmyaHpoBKax),

—  MOJIyYeHHE TOYHOTO IIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIeKIMOHHBIA  MaTepuall MOXET COMPOBOXKAATHCS IEMOHCTpauuend ClIaigoB U
UCTIOJNb30BAHMUEM pA3JaTOYHOrO MaTepualia IpH TPOBENEHWH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHUS OTACNBbHBIX TEMATHUK MO JUCLUTIINHE.

CrpykTypa npenocTaBieHys JEeKIMOHHOIO MaTepuana:

— Pasgen 1. Beenenue B mpobiieMy 3JI€KTPOMArHUTHOW coBMmecTumocT. Tema 1.1
DneKTpOMarHUTHbIE TOMeXH © curHanbl. CraHmapTel B 00JAaCTH  3JIEKTPOMArHUTHOM
comecTuMOCTH. Tema 1.2. Buael napasuTHbeIX CBSI3€H B 3JIEKTPOHHBIX CPEACTBAX,

— Pazmen 2. CxemorexHuueckne MeTOAbl OOECHEeUeHHs]  SJEKTPOMArHUTHOM
coBmecTuMOCTH. Tema 2.1. CxeMOTEXHHUYECKHE METOAbI 0OECIeYeHHsT [EJIOCTHOCTH CUTHAJIOB,
nutaHus, 3emiau. Tema 2.2. OUIbTPBL, OrPaHUYUTENM HANPSDKEHUS U CXEMBbl 3aIlUUTHI IS
MO/IABJICHUSI TIOMEX

— Pasgen 3. KOHCTpyKTHBHBIE  METONBI  OOECHEUEHHUS  3JEKTPOMATHUTHOMN
copmectuMocTu. Tema 3.1. Ilomexu B mexcoenunenusix. Tema 3.2. IIpoekTuposanue uemnemn
CUTHAJIOB, MUTaHUs U 3a3emiieHus. Tema 3.3. DkpaHUpOBaHUE annapaTyphl.

11.2. Meronuueckue yka3aHusi Jisi OOy4aroIIUXCs MO YYaCTUIO B CEMUHApax
Y4eOHbIM MIaHOM HE TIPEAYCMOTPEHO.

11.3. Meronuyeckne yka3zaHusl il OOYHAOMIMXCS MO TMPOXOXKACHUIO MPAKTHYECKHX
3aHSATUN.

[IpakTHueckoe 3aHATHE SBISETCS ONHOH M3 OCHOBHBIX (POPM OpraHu3anuu y4eOHOro
nporiecca, 3aKII0YarOIIascs B BBITOJHEHHN 00yUYarOIIMMUCS O] PYKOBOACTBOM IMpPEIOIaBaTeNs
KOMILIEKCa y4eOHBIX 3aJaHUN C LENbI0 YCBOSHHs HAyYHO-TEOPETHYECKUX OCHOB Y4eOHOH
IVCLUTUINHBL, IPHOOPETEHHSI yMEHUH 1 HABBIKOB, OIbITA TBOPUYECKON AEATEIBHOCTH.

Lenpro MpakTHYECKOTO 3aHATHS IJIs1 00yUarOIIerocs sIBJISIETCS] MPUBUTHE O0YUAIOIIMCS
YMEHHUI U HABBIKOB MPAKTUYECKON NEATEIBHOCTH MO U3Yy4aeMOH NTUCLUIUINHE.



[Tnanupyembie pe3yabTaThl IPH OCBOCHUU OOYHAIOIIUMCS MPAKTHUECKUX 3aHSTHIL:

— 3aKperuieHue, yriyOJieHWe, pacilupeHHe W JeTaju3alus 3HAHUNA T[PU pPeleHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIMOCOOHOCTEH, CaMOCTOSITEIbHOCTH — MBIILICHUS,
TBOPYECKOUN aKTUBHOCTH,

— OBJIQJICHHE HOBBIMH METOAAMH M METOAWKAMHU HW3yYeHUs KOHKPETHOW y4eOHOM
TUCLIUTITUHBI,

— BbIpabOTKA CIMOCOOHOCTH JIOTMYECKOTO OCMBICIICHHS TOJNYYEHHBIX 3HAHWHA IS
BBITIOJTHEHUS 3aJaHHUIA,

— olecrnieueHne pPaIMOHAIBHOTO COYETAHUST KOJJICSKTUBHOM M WHAMBUIYAJTBLHOH (hopm
oOyueHwusl.

TpeboBaHus K MPOBEACHUIO MPAKTUYCCKUX 3AHIATUN

[IpakTHuecKkue 3aHATHS TNPOBOAATCS TIOCHIE 3aBEPLICHHUS TeM JIEKIIMOHHOTO Kypca,
JAlOIMUX TEOPETHYECKHE OCHOBbI JUIi WX BBINOJHEHMsA. JlOMyCKaeTcs  BBINOJHEHUE
NPAaKTUYECKUX 3aHATUH O MPOYTEHUS COOTBETCTBYIOLIMX PAa3JeNioB C LENbI0 OOJerdeHus
U3yUYEHHs] TEOPETHUYECKOrO MarepHuaja TNpPH HAJIWYMHM ONHCAHUH paboT, BKIFOYAIOLINX
HEOOXOIMMBbIE TEOPETUYECKHE CBEACHMS WM CCBUIKHM HAa KOHKPETHbIE Y4eOHBbIe H3JaHW,
COfep KaIIe 3TH CBEICHUS.

B xome 3aHATHMS B ciydyae HEOOXOOWMOCTH CTYIEHTBl MOTYT HCIOJb30BATH
NEPCOHAJbHBIE KOMIIBIOTEPHI (HOYTOYKH).

[IpakTHUeCKOE 3aHATHE COCTOUT U3 CIENYIOIIUX 3JIEMEHTOB: BBOJHAS YaCTh, OCHOBHAS U
3aKJIFOUUTEIIbHAS.

BBogHast wacte ofecmeumBaeT MOATOTOBKY CTYACHTOB K BBIMOJHEHHUIO 3aJaHH.
OcCHOBHasi 4aCTh BKIIFOYAET MPOLECC BBIMOJHEHUS MPAKTUIECKOH paboThl, opopMIIEHHE OTUETA U
€ro 3aIluTy.

3aKOYUTENbHAST YaCTh COAEPKUT cOOp OTYETOB CTYACHTOB AJISI IIPOBEPKH, MOIBEACHNE
OOIIMX WUTOTOB 3aHSATHS, OLIEHKY Pe3yJbTaTOB pabOThl CTYIEHTOB, BbIAAYy PEKOMEHAALWH 110
YCTPAaHEHUIO TPOOENOB B CHUCTEME 3HAHUH M YMEHHWH, H3JI0)KEHHE TEMBbl CIIENYIOIEero
MPAKTUYECKOTO 3aHSITHS.

11.4. Meronuyeckne yka3aHus Ui OOYHYAIOIIMXCSl 1O BBIMOJHEHHIO JAOOPaTOPHBIX
pabor.
Y4eOHBbIM MJIAHOM HE TIPEAYCMOTPEHO.

11.5. Meronuueckue yKa3aHus sl OOYHAIOIUXCS MO TMPOXOXKIECHUIO KYPCOBOTO
MPOEKTUPOBAHUS/BBITIOJIHEHUST KYPCOBOU PabOThL
YueOHBIM MIAaHOM HE TIPEAYCMOTPEHO.

11.6. Meronuyeckne yka3aHus il OOYYarOLUIUXCS TIO MPOXOKACHUIO CAMOCTOSTENIbHON
paboThI

B xopne BBIMONHEHUS CAMOCTOSITENILHON palOoThl, OOYUYAIOIIUICS BBIMONHSAET PaboOTy MO
33JaHUI0 U MPU METOAMYECKOM PYKOBOJACTBE MpErojaBaress, HO 0e3 ero HemocpeACTBEHHOro
y4acTusl.

B mporiecce BBITIONHEHUST CAMOCTOATEIbHON paboOThI, y oOyuaromerocs: GopMupyercs
nenecoobpasHoe raHupoBaHue paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHHs
U HaBbIKM B YCBOGHHM M CHCTEMAaTH3alMH MPUOOpETaeMbIX 3HaHHI, OOECreunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMepuon OOYYeHHs, MOMOraeT MOJyYUTh HABBIKM MOBBILICHUSI
npodeCCHOHATBHOTO YPOBHSI.

Meronu4eckuMH ~ MaTepuaiaMH, — HAMpaBIAOLMMU  CAMOCTOSITEJBHYIO  padoTy
O0yHarOIUXCsl SIBISIOTCS y4eOHO-METOJMYECKIe MaTEePHAITbI TI0 JUCLIUTUINHE.



11.7. Meronuyeckne yKa3aHusg il OOYYAIOLIMXCA IO TNPOXOXKACHUIO TEKYIIEero
KOHTPOJI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCHEBAEMOCTH NPEIyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHUM
00y4Jaromuxcsi, OCyIECTBISIEMOrO B TEUEHHE CEMECTPa C LIEeJIbI0 OLIEHHBAHUS XOAa OCBOEHHS
JUCLIATIJINHBL.

Texkymui KOHTPONb yCHEBA€MOCTH MPOBOAUTCS OLICHMBAEM BBINOJIHEHUS 3aaHUN Ha
MPAKTUYECKUX 3aHATHSAX M IPOBENCHMs TECTUPOBAHHUA IO MNPOHACHHBIM  pasfaenam
TEOPETHUECKOro Kypca. Pe3ynbraTel TEKylIEro KOHTPOJ YCIEBAEMOCTH YYMTBIBAIOTCS MpU
MIPOBEIECHUN MPOMEKYTOUYHON aTTECTALUH.

11.8. Meronuyeckne ykazaHus IIsi OOyYArOIIMXCS MO MPOXOXKACHUIO MPOMEXKYTOYHON
aTTeCTaLUU.

IIpomexxyTounass  arrecrauusi  OOy4arOIIMXCSl  MPEOyCMAaTPUBAET  OLICHUBAHHE
MPOMEKYTOUYHBIX M OKOHYATENIbHBIX PE3yJbTaTOB O0yueHHs mo aucuuruinHe. OHa BKIFOYAET B
cebs mupdepeHTUPOBAHHBIN 3a4eT — 3TO (HOpMa OIEHKU 3HAHUH, TOJYYSHHBIX O0YYArOIIIMCS
IpU U3YYCHUM [JUCLUMIUIMHBI C  aTTeCTALlMOHHON OLICHKOM «OTJIMYHO», «XOpOILO»,
«yIOBJIETBOPUTEIBLHOY, «HEYIOBJIETBOPUTENBHOY.

IIpomMexyTo4yHast aTrrecTalidss MPOBOAUTCS C YYETOM PE3YJbTaTOB TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH.

CtyneHT mnonydaeT 3aueT C aTTECTALlMOHHOW OLEHKOH «OTJIIMYHO», «XOpOLIOY,
«yIOBJIETBOPUTEIBHOY, KHEYIOBJIETBOPUTEIHLHOY» MPH BBINIOJIHEHUH CIEIYIOIUX TPeOOBaHU.

— B cnywyae mpucyrcTtBusi He MeHee ueM Ha 85 % JEKUMOHHBIX 3aHATUN, YCHEIIHOTO
BbINOJHEHUs] He MeHee 81 % 3amaHuii Ha MPAKTUYECKUX 3aHSATUSIX M OTBETOB HAa TECTOBBIE
3aaHusl, CTYACHT Nojy4aeT nudepeHInpOBAHHBIN 3a4eT C OLEHKOH KOTIUIHOY.

— B cnywyae mpucyrcTBusi He MeHee ueM Ha 85 % JIEKIMOHHBIX 3aHSTHH, YCHEUTHOTO
BbInonHeHust oT 61 % no 80 % 3amaHuii HA MPAKTUYECKUX 3aHSATHUSIX U OTBETOB Ha TECTOBBIE
3aaHusl, CTYACHT noy4aeT nudQepeHInpOBAHHbIN 3a4eT C OLEHKOH «XOPOLIOY.

— B cnywyae mpucyrcTBusi HE MeHee 4deM Ha 75 % JEKUMOHHBIX 3aHSATUN, YCIEUTHOTO
BbInoaHeHUs oT 41 % no 60 % 3amaHuii HA MPAKTUYECKUX 3aHSATHUSIX U OTBETOB HAa TECTOBBIE
3aaHusl, CTYACHT Noy4aeT nudepeHInpOBAHHBIN 3a4eT C OLEHKOH «yIOBIETBOPUTEIBLHO.

— B cnyuae ycnemnoro BemosiHeHust oT 0 % 1o 40 % 3amanuii Ha MPaKTUYECKUX 3aHITHUSIX
U OTBETOB HA TECTOBBIE 3aJaHUs, CTYACHT Mosy4daeT nudQepeHInPOBAHHbIN 3a4eT C OIEHKOH
«HEYJIOBJIETBOPUTEILHOY.



Jluct BHECEHUS I3MEHEHUH B padouyro MporpamMmy JUCLUTLTAHBI
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