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Annomayus padoueil npozpammsl OUCUUNTUHBL

JucuunnnHa «[IpoeKTUpOBAHKME U TEXHOJIOTHS 3JICKTPOHHOW KOMIOHEHTHOU
0a3bl» BXOAWT B 0A306Yl0  4YacTb 00pa30BaATEIbHON MPOTrPaMMBbl _Ma2ucmpamypbl
1o HamnpanJyieHuo (crenuanbHocTH) 11.04.04 «D1eKTpOHUKA M HAHORICKTPOHUKAY.
JlucuumuinHa peanusyercs Ha g@usuyeckom  dakynbrete kadeaponn Unowceneprnas
Qu3zuka.

CopnepkaHrne JTUCIUIUIMHBI OXBATBIBACT KPYT BOMPOCOB, CBS3AHHBIX C
COBDEMEHHbIMU  MemoodamMyu  agmoMamusupoO8aHHo20  NPOEKMUPOSAHUs U
KOHCIMPYUPOBAHUS _ JJIeKMPOHHOU KOMNOHEHMHOU  6asbl, ¢ uccnedosanuem
Xapakmepucmuk _ cXeMOmexXHU4ecKux _2J1eMeHmos, onpedeieHuemM napamempos,
Xapakmepuszyrouwux ux pabomy, auaiuzy noay4eHHbIX pe3yibmamos, U coCmasieHuio
omuyemos, ¢ obyueHuem Memooam MmeopemuyeckKo20 U IKCHEPUMEHMATbHO20
UCCNIe008aNUsl _CIMPYVKIMYDHBIX U QNIeKMPUYECKUX _cXeM, NOJNYYeHUe MexHUYecKux
XapaKmepucmuk ¢ _HOMOubI0 _QQU3UKO-MAmMeMamuyeckux mooenetl U aicopummos
ucciedo8anusl, ¢ 0OV4eHueM.

JlucruruiHa HatelieHa Ha (P OPMUPOBAHUE CIACAYIOMUX KOMITETEHIIUN BBITTYCKHUKA!
VYuuepcanbubix — YK-2, O6menpodeccuonanbubix - OIIK-4.

YK-2. Cnocoben ynpasnams npoekmom Ha 8cex 3manax e20 HCU3HeHH020 YUKIa
OIIK-4. Cnocoben pazpabamwvigamsv u npuMeHsms CReyuaiu3upo8aHHoe
npoCpaAMMHO-Mamemamuieckoe obecnedenue 01 Npo8edeHUs: UCCIe008aAHUL U
PeuleHUsl UHHCEHEPHBIX 3a0ad.

[IpenogaBanue JUCHUIUIMHBI PEIyCMAaTPUBACT IPOBEIACHHE CICAYIONIUX BHUIOB
YUEOHBIX 3aHATHH: JeKyuu, Nnpakmuieckue 3aHsmus, camocmosmenvhas _paboma
CIMYOeHmos.

Pabouast mporpamMma JUCIUIUIMHBI IPEyCMaTPpUBACT IIPOBEICHNUE CIICAYIOIINX BUIOB
KOHTPOJISL YCIIEBAeMOCTH B (opMe unousuodyaibhoe cobecedosanue, NUCbMEHHbLE
KOHMPOAbHbLE 3A0AHUSL, KOLIOKSUYMA, Mecmuposanue U 1p. U KOHTPOJIb B GopMe
3a4yemd.

O0beM TUCHUTUIMHBL 4 3a4eTHBbIC CAWHUIIBI, B TOM YHUCJIE B aKaJeMHUYECKHUX Yacax
10 BUJIaM YYEOHBIX 3aHATHM

YueOHbIe 3aHATHS dopma
B TOM YHCIIE: MIPOMEKYTOUHOH
§ KonTakTHas paboTa 00yJaroImuxcs ¢ IpernoiaBaTeieM CPC, | arrecrauuu (3auer,
g o W3 HUX BToM | Au(depeHnupoBan
S 5 g Jlexkum | Jlabopato | Ilpaktuue | KCP | koHcynpTa | 4ucCie HBIA 3a4eT,
8 2 u pHBIC cKue 100505 3a4eT JK3aMeH
3aHATUA 3aHATUA
4 144 | 26 8 - 18 118 3a4eT




1. Henu oceoenus oucuuniumsl

Ilenwv océoenun oucyunaunv «IpoeKTHPOBAHNE U TEXHOJIOTHUS HIEKTPOHHOU
KOMIOOHEHTHOW 6a3bl» - (OpMUPOBAHUME 3HAHUM B 00JacTH NPOEKTUPOBAHUS
COBPEMEHHBIX IMOJYNPOBOJHUKOBBIX NPUOOPOB M MHTEIPAIbHBIX MHKPOCXEM,
U3YYCHUE M NPAKTUYECKOE OCBOCHHME TEXHOJIOTMM H3TOTOBIEHUS JJIEKTPOHHOU
komnoHeHTHoil 6a3pl (DKbB), natp 0a3oBble 3HaHMS TO pacyeTy U TOMOJOTHUHU
MACCUBHBIX 3JIEMEHTOB, 001MM Borpocam npoektupoBanus ' IC u BI'UC.

JlucuumuiiHa HaneneHa Ha MOATOTOBKY CTYAEHTAa K PEIICHUIO CIIEIYIOLINUX
npodeccroHabHBIX 3aa4:

- TNpPOBEJIEHUE MPEABAPUTEIBHOIO TEXHUKO-3KOHOMUYECKOTO OOOCHOBAHHUS
IIPOEKTOB;

- cOOp M aHanu3 UCXOAHBIX JAHHBIX JJs pacyeTa U MPOECKTUPOBAHMS
AJIEKTPOHHBIX IMPUOOPOB, CXEM U YCTPOMCTB pa3IMYHOrO (YyHKIHMOHAIBHOTO
HA3HAYCHUS;

- pacdyerT U NPOEKTUPOBAHUE OHIIEKTPOHHBIX MPUOOPOB, CXEM U YCTPOICTB
pa3auyHOrO (PYHKUMOHAJIBHOTO HA3HAYEHUS B COOTBETCTBUE C TEXHUYECKUM
3a/IaHUEM C UCIIOJIb30BAaHUEM CPEJICTB aBTOMATHU3ALUN IIPOEKTUPOBAHUS;

- pa3paboTKa NPOEKTHOM M TEXHUYECKOM JIOKyMEHTaluu, oQopMIICHHE
3aKOHYEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX padoT.

3ajayaMm  JMCUMIUIMHBI SBJISETCS OOyYE€HHE METOJaM U TEXHOJIOTHSM
(opMHpOBaHUSA CTPYKTYpP OCHOBHBIX AaKTHUBHBIX W HacCUBHBIX 3yeMeHTOB OKb
M3Yy4eHUE 0COOEHHOCTEN MOTYyNPOBOAHUKOBBIX MPUOOPOB U MACCUBHBIX JIEMEHTOB B
MHTETPAJIbBHOM  WCIOJIHEHUH;  M3y4YE€HUWE  MPUHLMUIOB  pabOThl  OCHOBHBIX
CXEMOTEXHUYECKUX  O0a30BBIX  DJIEMEHTOB;  (OPMUpPOBAHME  HABBIKOB  IIO
UCCIICJOBAHNUIO XAPAKTEPUCTUK CXEMOTEXHUYECKUX DJIEMEHTOB, OIPEIACICHUIO
napaMeTpoB, XapakTepU3YIOIIUX UX padoTy, aHaIU3y MOJYUYEHHBIX PE3yJlbTaToB, U
COCTaBJICHUIO OTYETOB; 00YUEHHE METOJ]aM TEOPETUUECKOr0 U HKCIIEPUMEHTAIBLHOTO
UCCJIEIOBAHNS CTPYKTYPHBIX W JJIEKTPHUYECKUX CXEM, IOJYYEHHE TEXHUYECKUX
XapaKTePUCTHK C MOMOIIBI0 (DHU3UKO-MAaTEeMaTHYECKMX MOJIEJel U ajlropuTMOB
UCCIICIOBAHUSI; aHAlu3 COBPEMEHHBIX KOHCTpyKIui kpemHueBsix CBUC wu
TEXHOJIOTMH MX W3TOTOBJCHUS; HU3y4Y€HHE OCOOEHHOCTEH KOHCTPYKTUBHO -
texHonornyeckon peanuzanuu MOII, KMOII u buKMOII CbUC; o3nakomneHune ¢
OCOOEHHOCTSIMU CO3/IaHMSI MOUIHBIX TOJYNPOBOAHUKOBBIX MPUOOPOB; OOyuYeHUE

COBPEMEHHBIM MEeTOIaM ABTOMAaTU3UPOBAHHOTO IIPOEKTUPOBAHUSA u
KOHCTPYHUPOBAHUS AJIEKTPOHHON KOMITIOHEHTHOM 0a3bl.
Ochoenovle paszoenni npozpammal Kypca: IIPOCKTUPOBAHUE

NOJIYIPOBOJHUKOBBIX HMHTEerpainbHbix MukpocxeM (DKb, HC), npoextupoBaHue
ruOpuanbix uHTerpainbHbix cxeM (I'MC), cnennanbHble BONPOCH! KOHCTPYUPOBAHUS
OKb, cucTeMbl aBTOMAaTUYECKOTO NPOCKTUPOBAHUS SJICKTPOHHOW KOMIIOHEHTHOM
0a3pl, TEXHOJIOTHUS MPOU3BOJICTBA MOJYHPOBOJHUKOBBIX, TOHKOIUIEHOYHBIX H
ruopuaasIx OKBb.



2.Mecmo oucuunaunwvt 6 cmpykmype OIIOII mazucmpamypot

]_II/ICHHHJII/IHa «IIpoekTHpOBaHUE U TEXHOJIOTHS SICKTPOHHON KOMIIOHCHTHOM

0a3b» BXOJHUT B 6@308Y10 4YacTh 00pPa30BaTEIBLHON MPOTPAMMBI __Ma2ucmpamypbl
1o HampasiieHuIo (crienuanbHOCcTH) 11.04.04 «31eKTpOHKMKA U HAHODJIEKTPOHUKAY.

JI1st 0cBOEHHUs JUCHUIIINHBI «[IpOEKTUPOBAHKE U TEXHOJIOTHS DIEKTPOHHOU
KOMIOHEHTHOM 0a3bl» TpeOyrOTCs 3HAaHUS U YMEHUS, IPUOOPETEHHBIE
00y4aroIMMUCs NapayieIbHO C OCBOEHUEM psifia TUCUUIUINH (pa3/ieioB
JUCLMILINH), TAKUX Kak:

- ®uU3nYecKue OCHOBBI AJIEKTPOHUKHU.

- TeopeTnyeckre OCHOBBI 3EKTPOTEXHUKH.

- DNIEKTPOHUKA U CXEMOTEXHUKA,

- OCHOBBI MPOEKTUPOBAHUS AIEKTPOHHON KOMIIOHEHTHOU 0a3bl;

- KoMmbroTepHble TEXHOJIOTUY B HAYKE U 00pa30BaHUM.

1o paznenam «Pu3nUECKHE OCHOBBI AJIEKTPOHUKN» U « DNEKTPOHUKA U
CXEMOTEXHUKA» CTYIEHT JOJDKEH UMETh OCHOBOIIOJIATAIOIINE ITPEICTABICHUSIO
peasIbHBIX (PU3MUECKUX MPOLIECCAX U SABJICHUSAX MPOUCXOIAIIUX B IPOBOIHUKAX,
NOJIYIIPOBOJHUKAX U IUDJIEKTPUKAX; TPOCKTUPOBAHUS TUCKPETHON AIEKTPOHHON
KOMIIOHEHTHOM 0a3bl; UMETh 3HAHUS 110 OCHOBAM CXEMOTEXHUKHU.

o pa3neny «TeopeTnueckue OCHOBBI JIEKTPOTEXHUKW) CTYACHT JIOJKEH
YMETh PEIIaTh 33/1a4y [0 PacyeTy MIEKTPUUECKUX LIETIEH; BIAIETh
(yHIaMEHTAIbHBIMU TOHATUSIMHU U 3aKOHAMH TEOPHUH 3JIEKTPOMArHUTHOTO TOJISL.

JIMCIUIUINHBL, I KOTOPBIX OCBOEHUE JAHHOW AUCIUIUIMHBI (MOJIYJISA)
HE0OXO0AMMO KaK MpealecTBYIOLIEE:

CoBpeMeHHbIE METO/IbI TUATHOCTUKN MaTEPHAJIOB.

DOneMeHTHas 0a3a COBPEMEHHON MUKPO U HAHOAJIEKTPOHUKH.




3. Komnemenyuu ooyuarowecocs, popmupyemoie 6 pezyiomame

océ0oeérnuA Oucuunﬂunbl (nepeuenb niaarHupyembslx pe3yibmanmoe

00yuenus).
Kon n Kon u naumenoBanue | [lmanupyembie pe3ybTaThl [Ipouenypa
HauMEHOBaHHE UHINKATOpa o0OyueHus OCBOCHUS
KOMITETSHITHH U3 JOCTHKEHUS
OIIOI1 KOMITETCHIINH (B
COOTBETCTBUHU C
OIIOIT
YK-2. YK-2.1. 3Haert: VYcrHbiit
Crniocoben Pa3pabarbiBaer - OCHOBBI pa3pabOTKH orpoc,
YIIPaBISTh KOHIIETIIUIO TIPOEKTa B | KOHIICTIIIMU MTPOEKTa C MUCHhMEHHBIN
MIPOEKTOM Ha BCEX pamMKax 0003HauUEHHOW | yKa3aHUEM LN €ro CO3/laHusi, | OmMpoc,
JTamnax ero poOJIEMBI: CIoCO0O0B JOCTHUKEHUS TECTUPOBAHHUE,
KU3HEHHOTO LIUKJIA | (OPMYTUPYET LIETb, MOCTaBJICHHOU ENU U pacueTHo-
3a7auu, 00OOCHOBBIBAET | GOPMYIMPOBKOM KpyTa 3aaad, IIPOCKTHAA
aKTyaJIbHOCTb, KOTOPBIE HEOOXOAMMO pemuTs | Pabdora
3HAYUMOCTb, TUTSI €€ JTOCTHKCHHSI
0XHUJIAEMBbIEC YmMmeer:
pe3yIbTaThI - pa3pabarbIBaTh KOHIICTIIIUIO
IPOEKTa B paMKax
0003Ha4eHHOHN IPOOIEMBI
- BBIOMpaTh CIIOCOOBI
peaM3aIy MOCTABICHHBIX
3a/1a4 B COOTBETCTBUU C
OKUJJACMBIMHU PE3yIbTaTaMH
Baapeer:
- HaBBIKAMU W TIpHEMaMU
pa3pabaThiBaTh KOHIEIIIUIO
poekTa, o0ecreunBaroneit
JOCTHKEHHUE 0XKHJIaEMBIX
pe3yIbTaTOB MOCTABICHHOM
3a/1auu
YK-2.2. 3Haert: [MucpmenHbIi
PaspabartbiBaeT minan -METO/bl OLIEHKH BO3MOXHBIX orpoc,
peaM3anuy MPOeKTa C | PUCKOB peaJIM3alliK MTPOSKTa U | TECTUPOBAHUE,
Y4€TOM BO3MOXKHBIX CIOCOOBI MX YCTPaHEHHUS KOHTPOJIbHBIE
PHUCKOB pealu3aliuil 1 | YMeer: 3aJIaHus,
BO3MOXKHOCTEH UX - pa3pabatsIBaTh IIaH poBEpKa
yCTpaHEHUS, pealn3aiyy MpoeKTa u pedepatos,
TUTAHUPYET IJIAHUPOBATh HEOOXOIUMBIE BBICTYIUICHUE
HE0OXOTUMBIC pPEeCYpCHI C y4ETOM BO3MOXKHBIX | HAa CEMHUHApaXx,
pecypchl PHUCKOB ISl JOCTHUKCHHUSI pacdeTHo-
ITOCTaBJICHHOM LIENH MIPOEKTHAs
ONTUMATBFHBIMU CIIOCOOAMH pabora,
Biaajgeer: BBICTYIUIEHHUE
- HaBBIKaMH TUTAHUPOBATH Ha CeMHHapax,
BBITIOTHEHUE MPOEKTA C YUETOM | CTy/ACHUYECKas
HMEIOLUXCS PECYPCOB U KoH(pepeHuus

BO3MOJKHBIX PUCKOB.




OIIK-4.
Cnocoben

pa3pabarbiBaTh U

IIPHUMCHSATH

CIICUAJIM3UPOBAHHO

€ MPOrpaMMHO-

MaTEMaTHYECKOE
oOecrieueHue Ui

MPOBEACHUS
HUCCIIEIOBAHUN U
perieHust

HWHXXCHCPHBIX 3a71a4.

OIIK-4.1. 3Haert: ITucbmMeHHBIN
Pa3zpabartbeiBaer - OCHOBBI HH()OPMAITHOHHBIX ompoc,
¢ PeKTUBHBIE TEXHOJIOT U1, OCHOBHBIE YCTHBIH OIpoC,
QITOPUTMBI PEIICHHUsS] | BO3MOXKHOCTH U TpaBUIIa TECTUPOBaHUE,
WHKCHEPHBIX 337124 C | pabOThI CO CTAaHIAPTHBEIMU KOHTPOJIbHBIE
UCTIOJIb30BaHUEM IPOTPaMMHBIMHU TIPOTYKTaMHU 3aJJaHHus,
COBPEMEHHBIX SI3BIKOB | TIPU PEIICHUU pOBEpKa
NPOTPaMMHUPOBAHUS U | TPO(EeCCHOHANBHBIX 3a/1a4 pedepatos,
MaTEeMaTHYECKOTO - METO/IbI BBIYUCIUTETHHON BBICTYIUICHUE
MO/JICIIMPOBAHUS (U3MKH U MaTEMaTUYECKOTO Ha ceMUHapax,
MOJICTTUPOBAHUS pacdeTHo-
Ymeert: IIPOEKTHAs
- paszpabarsiBaTh 3 pexTuBHBIE | paboTa,
ITOPUTMBI PELICHHUS BBICTYIIJICHUE
WH)KCHEPHBIX 337124 C Ha CEMHUHapax,
UCIIOJIb30BAHUEM COBPEMCHHBIX | CTyJICHUECKAs
SI3BIKOB IMPOTPAMMHUPOBAHUS U | KOH(DEpEeHIHs
MaTeMaTHYECKOTO
MOJICTTHPOBAHUS
Baaneer:
- HaBBIKaMHU pa3padaThIBaTh
CICIUATM3UPOBAHHBIC
POrpaMMHBIC CPEJICTBA U
METO/Ibl MATEMATUYECKOTO
MOJICTTHPOBAHUS JIJIS
IIPOBEICHUS UCCIICIOBAHUI 1
pENICHUS WHXCHEPHBIX 3a71a4
OIIK-4.2. 3Haert: [TucbmenHbI
[Tpumensier - TpeOOBaHUs K MPOTPAMMHO- orpoc,
CIEIUAM3UPOBAHHOE | MATEMAaTUYECKOMY YCTHBIH OIpoc,
IPOTPaMMHO- 00€eCTIeYeHNIO TECTUPOBAHUE,
MaTeMaTH4eCKoe 11t (b (HEKTUBHOTO MPOBEICHUSI | KOHTPOJIBHBIE
obecrieueHne WCCIICTOBAaHUH U PEIICHUS 3aJIaHus,
JUTSI TIPOBEICHUS WH)XCHEPHBIX 3a7a4 poBepKa
WCCIICIOBAHUIN 1 Ymeert: pedepatos,
pelieHus - oAo0paTh U MPUMEHSATH BBICTYIUICHHE
WHXCHEPHBIX 33]1a4. HanOoJee ONTUMAITBHOE Ha CeMHUHapax,
IpPOrpaMMHO-MaTeMaTH4YEeCKOe | pacdyeTHO-
oOecrnieueHue IPOEKTHas
JUTSL IPOBEJICHUS UCCIIEJIOBaHM | paboTa,
Y peIICHUS MH)KCHEPHBIX 3a/1a4 | BBICTYIICHHUE
Biaajgeer: Ha CEMHUHAapax,
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Monyne 3. Texnonocus Kb
(OCHOBBI IJTaHAPHOU 4 1 15 (13), (C), (PC)
TEXHOJIOTHH
TexHonornyeckum
MPOLIECC U3TOTOBJICHUS 1 15 (13), (O), (PC)
MOJTYTIPOBOTHUKOBBIX
NC
Hmozo no mooynio 3: 4 2 WA 30
Monyne 4. Texnonocus Kb
TexHOIOrnuecKui
MPOIIECC U3TOTOBJICHUS (4 1 15 (13), (©), (PC)
TOHKOIIEHOYHBIX




u TubpunHbx C
Pa3paboTka
ITOKyMEHTAIUU Ha
KOMIIJIEKT 4 1
(doTo1abI0HOB AJIst
npousBoacTBa Kb
HUmoeo no mooymo 4. 4 2 4 29
TOI'O 4 8 |18 118

13,0, 00

4.3. Cooepotcanue oucyuniutvl, CRpyKmypuposannoe no memam (pazoenam).

4.3.1. Cooeprcanue 1eKYUUOHHBIX 3AHAMUIL NO OUCUUNTIUHE.

Mooyne 1. IIpoekmupoeanue IKb
Tema. UcxoaHble JaHHBbIE U MIOPSIAOK JJI51 NIPOEKTUPOBAHUSA

MHKPOCXEM.

CxemMa yctpoiicTBa (MpUHIMIHAIbHAS UK OJIOK-CXEMa).
TexHonornyeckre HOpMbI TPOU3BOJICTBEHHOTO MPOIIECCa.

[Topsimox MIPOCKTUPOBAHHUS - IPOCKTUPOBAHUE DJIIEMEHTOB,
MPOEKTUPOBAHUE (PYHKIIMOHAIBHBIX Y3JIOB, MPOEKTUPOBAHUE (DYHKIIMOHAIBHBIX
0J10KOB, TIpoeKkTHpOBaHKEe [P-0710KOB, MPOSKTHPOBAHUE CUCTEMBI Ha KPHUCTAJLIE.

Tema. JaemeHTHI MOAYNPOBOAHUKOBBIX JKb.

DOneMeHThl NoaynpoBOAHUMKOBBIX OKb Ha OUMNONSPHBIX TPaH3UCTOPAX.
Tpansuctopel THNA n-p-n (TPAH3UCTOPBI C TOHKOW 0a30i, MHOTOAIMUTTEPHbIE
TPaH3UCTOPBI, MHOTOKOJUIEKTOPHBIE TPAaH3UCTOPBI). TpaH3UCTOpPBI THUNA p-n-p
(rOpU30HTAJIBHBIE TPAH3UCTOPHI THIA p-#1-p, BEPTUKAJIBHBIE TPAH3UCTOPHI TUIIA p-
n-p). CoctaBHble TpaH3uCTOpbl. UHTErpanbHbie AM0abl. IHTerpagbHbie pe3ucTOphI
(nuddy3uoHHBIE PE3UCTOPBI, MUHY-PE3UCTOPBI, SMUTAKCHATIbHBIE PE3UCTOPHI,
ANUTAKCHAJIbHBIE IIAHY-PE3UCTOPBI, WOHHO-JIETUPOBAHHbIE PE3UCTOPBI,
TOHKOIUICHOYHBIE pe3ucTopbl). MHTerpanbHble KoHJeHcaTpbl. CoeluHEHHs U
KOHTAKTHBIE TUIONIAJAKNA. DJIEMEHTHI MOTYyNPOBOIHUKOBbIX DKb Ha yHHNOJIApHBIX
TPaH3UCTOPAX.

Mooyns 2. IIpoekmuposanue Kb
Tema. KoncTpyupoBanue u pacuer napametrpos jeMeHTOB JKb.

KoncTpynpoBanue u pacder mapaMeTpoB pe3uctopoB. KoHcTpynupoBanue u
pacdeT nmapaMeTpoB KOHACHCATOPOB.

KoHncTpyupoBanue 1 BBIOOp CTPYKTYPbl HHTETPAIbHBIX TPAH3UCTOPOB.

KoHnctpyrpoBanue u Bb100p cTpykTypbl 1101108 DKb.

Tema. Pazpadorka Tonosnoruun IKb. KOHCTpyKTUBHO-TEXHOJIOTMUECKHE
OrpaHUYeHUs MpU pa3padboTKe
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tonnoioru  OKb Ha OunonspHeix TpaH3uctopax. I[lpaBuia mNpoeKTUpOBaHUS
TOIIOJIOT YU ITOJTYTIPOBOJAHUKOBOM OKb (npaBuiia [IPOEKTUPOBAHUSA
M30JMPOBaHHBIX OOJacTeil, mpaBwia pa3MelieHus 3neMeHToB DKb Ha mutomaau
KpUCTala, PEKOMEHJALMU 10 pa3padoTKe 3CKHU3a TOIOJOTUH, NpPOBEpKa
NpaBUILHOCTH pa3pabotke Tononoruu DKB).

Pa3paboTka qoKyMeHTaIMu Ha KOMIUIEKT (POTOIIA0I0HOB /IS MPOU3BOACTBA
9KBb.
Ilomnoxku TOHKOILIEHOYHBIX T'UC. Marepuansl JIEMEHTOB

toHKoIuieHOUHbIX [MC. Metonbl dopMupoBaHus KOHPUTYpaIMil 3JIEMEHTOB.
Kommnonentst [MIC. KOHCTpyKTHMBHBIE M TEXHOJOTHYECKHME OTrPAHUYEHUS TNpU
npoekTupoBaHun ToHKomIeHOUHbIX [MC. PacueT KOHCTpYKIMH 3JIEMEHTOB U
pa3paboTka Tornonoruu ToukorieHouHbx ['UC.

Mooyns 3. Texnonozusn IKb.

Tema. OCHOBBI IVIAHAPHOM TEXHOJIOTMH.

CrpykTypa npuOOpOB U OCHOBHBIE MPOLIECCHl IUIAHAPHOW TEXHOJIOTHH.
Oco0eHHOCTH U TPEUMYIIECTBA MIAHAPHOU TeXHOJOruH. O0paboTKa KPEMHHUEBBIX
NOJJIOKEK. JlermpoBaHWe KpeMHHs. ONHMTAKCUAIBHOE HapallMBaHUE CIIOEB
kpemHusl. [loayyenue ToHkuX mieHok. PortoauTorpadusi.

Tema. TexHoJIorH4ecKnii Mpouecc U3roToBJICHHUA
noJsynposoauukosbsix UC.

MeTob! N30SI 3JIEMEHTOB. TUIOBBIE TEXHOJIOTHYECKHE ITPOLIECCHI
U3TOTOBJICHHUS MTOIYITPOBOIHUKOBBIX UHTETPAJIBbHBIX MUKPOCXEM.

Mooyne 4. Texnonocusn IKb.

Tema. TexHoJI0rMYecKHe MPOLECCHI M3TOTOBJICHHUS TOHKOIICHOYHbBIX
U TMOPUAHBIX HHTETPAJIbHBIX MUKPOCXEM.

Matepuainsl nonoxek. Marepuansl MIEHOK B TOHKOIUUIEHOYHBIX

MHTETPAJIbHbIX MHKpocxemax. [lomydyeHue pHCYyHKOB B TOHKHMX IUICHKaX.
TuIoBbIE TEXHOJOTMYECKHME MPOLECCHl WM3INOTOBJICHUS TOHKOIUICEHOYHBIX U

TOJICTOIIJICHOYHBIX UHTETPAIBHBIX MUKPOCXEM.
Tema. PazpadoTrka JOKyMEHTAllUM HA KOMILIEKT (POTOMIAOJIOHOB /ISl
npousBoacrea JKb

4.3.2. Tembl npakmuueckKux u CEMUHAPCKUX 3AHAMUIL

Paznen Tembl NpakTHYECKHUX (CEMHMHAPCKMX) 3aHATHHI
Moayasb 1. | — OOBekThI nporecca npoekrupoBanuss Kb o npuHImumy ot
Tema 1 MIPOCTOTO K CIIO)KHOMY.

— Hcxonnbie 1aHHBIE K TPOEKTUPOBAHHUIO.
— IlopsIoK NpOEeKTUPOBAHUS.
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— PaboTa ¢ JeKIIMOHHBIM MaTepUaIOM.
— TpebGoBanus k OUOIMOTEKAM.

— YPpOBHM IPOECKTUPOBAHUS.

— PaboTa ¢ JeKIIMOHHBIM MaTepUAJIOM.

Tema 2 — DneMeHTbl ToJynpoBOAHUKOBBIX DKb Ha OumosspHbIX
TPaH3UCTOPAX.
— DneMeHThl noaynpoBoAHUKOBBIX OJKb Ha yHUNOJSpHBIX
TPaH3UCTOpAX.
— H30ms1us ¢ MOMOIIBIO p-n-TIEPEXOH0B.
— M3onsuust ITU3JIEKTPUKOM.
— KomOuHMpoBaHHAS U30JISLIUS.
— Pabota ¢ JeKIIMOHHBIM MaTEPUAIOM.
Moynb 2
Tema 3 - KonctpynpoBanue u pacuer napaMeTpoB pe3UCTOPOB.
- KoHcTpynpoBaHue u pacyeT napameTpoB KOHJIEHCATOPOB.
- KonctpynpoBanue u BbIOOP CTPYKTYphl MHTETPATbHBIX
TPAH3UCTOPOB.
- KonctpyupoBanue u BbI0OOp cTpyKTyphl 1roaoB JKb.
- PaboTa C JIEKIIMOHHBIM MaTEpUAJIOM.
Tema 4 - [lomnoxxku ToukomireHouHbIx | UC.
- Marepuainsl 351eMeHTOB TOHKOIUIEHOUHBIX [TUC.
- Meroasl hopmupoBanus KOHGUTYpaAIIUNA DIEMEHTOB.
- Komnionentst [ IC.
- KoHCTpyKTHUBHBIN pacyeT 3J1€MEHTOB M pa3pabOTKa TOMOJIOTHH
Moayas 3. |- Ctpyktypa npuOOpoB U OCHOBHBI€ MPOILIECCHI TIaHAPHOU
Tema 1 TEXHOJIOTHH.
- OcOOEHHOCTH U MPEUMYIIECTBA MIAHAPHON TEXHOJIOTHH.
- OOpaboTKa KPEMHUEBBIX MOJIOKEK.
- JlerupoBaHue KpeMHUs.
- ONUTAKCUAIIBHOE HAPAILMBAHUE CIIOEB KPEMHUSI.
- [loslydyeHne TOHKHX IUIEHOK.
- ®oronuTorpadus.
Tema 2 - MeToanl U30IISIIIUU DJIEMEHTOB.
- TunoBsie TEXHOJIOTUYECKHUE MIPOIIECCHI W3TOTOBJICHUS
MOJTYTPOBOJHUKOBBIX UHTETPATIbHBIX MUKPOCXEM.
Monyns 4.
Tema 3 - Marepuansl HOI0XKEK.

- MaTepI/IaHBI IIJICHOK B TOHKOIIJICHOYHBIX HHTCTPAJIbHBIX

12



MHKpPOCXEMax.
- HOJ’Iy‘IGHI/IC PUCYHKOB B TOHKHUX IIJICHKAX.

-Tunossie TEXHOJIOTMUECKHE IPOLIECCHI U3TOTOBJICHHUS
TOHKOIUICHOYHBIX H TOJICTOIIJIEHOYHBIX MHTETPAIbHBIX
MHUKDPOCXEM.

5. ObpazoseamenbvHble MEXHON02UU

OCHOBHBIMHM BUJaMU 00pa30BaTENbHBIX TEXHOJIOTMM C MPUMEHEHHEM, Kak
MPaBUJIO, KOMIIBIOTEPHBIX M TEXHUYECKHUX CpPEICTB, y4YEOHOrO M HAyYHOI'O
000py10OBaHUs SABISIOTCA:

] UadopmanimoHHbIE TEXHOJIOTUU.

) ITpob6iemHoe o0yueHue.

) UaauBuayanbHOe 0OydYeHHeE.

] MexXauCUMIUIMHApHOE 00yUYeHuE.

1 Onepexaromiasi camocTosiTeabHas padboTa.

JI1st TOCTHXKEHHSI ONIPEeIeNIEHHBIX KOMITETEHIUN UCTIOJIb3YIOTCS CIEAYIOIIHE
GopMbl  opraHuzanMd  y4eOHOro  mpouecca:  JeKUus(MHPOpMaIMOHHas,
npoOsieMHas, JEKUUsA-BU3yalnu3alus, JeKIUA-KOHCYIbTAlUs U Jp.), IPAKTUYECKOE
3aHATHE, CEMHMHAp , CaMOCTOsTEeNbHas padoTa, KOHCyJbTanus. JlomyckaroTcs
KOMOMHUpPOBaHHbIE (OPMBI TPOBEACHUS 3aHATUH, TaKHE€ KakK JEKIUOHHO-
MPaKTUYECKHUE 3aHATUS.

[IpenonaBarenb CcaMOCTOSITENBHO BBIOMPAIOT HaumOoJiee MOAXOASIINE
METO/bl U (POPMBI MPOBEJICHUSA 3aHATUN U3 YHCIIa PEKOMEHOBAHHBIX U COTJIACYIOT
BBIOOD ¢ Kadenpoil.

Peanuzanysi KOMIIETEHTHOCTHOTO MOJXOJa MPEAYCMATPUBAET IMIUPOKOE
UCIIOJb30BaHUE B Y4E€OHOM TPOIECCE AKTUBHBIX W HWHTEPAKTUBHBIX (opM
MIPOBE/ICHMS 3aHATUN M OpraHU3alli BHEAYJUTOPHOM paboThl (KOMMBIOTEPHBIX
CUMYJIALIMMI, JENOBBIX W PpOJIEBBIX HUIP , pa3dopa KOHKPETHBIX CHUTYyaluH,
IICUXOJIOTMYECKUX M HHBIX TPEHUHIOB) C LEIbI0 (OPMHUPOBAHUS M Pa3BUTHUSA
MpoQeCCUOHANIBHBIX HAaBBIKOB 00yuaromuxcs. IHTepakTuBHOE 00y4YeHHE — METO/,
B KOTOPOM pE€aju3yeTcsl MOCTOSHHBII MOHUTOPHHI OCBOEHHSI 0Opa30BaTeIbHOU
MpOrpaMMbl, LEJICHANPABICHHBIM TEKyLIMA KOHTPOJb U  B3aUMOJICHCTBUE
(MHTEepaKTUBHOCTh) MpemnojaBareisi U CTyIAEHTa B TEUYEHHE BCEro Mmpolecca
00yueHus.

CamocTosTenbHass paboTa OpPraHW30BaHa B COOTBETCTBUE C TEXHOJOTHEH
MpOoOJIEMHOTO OOYUEHHS M MPEIIOJIaraeT ClIeayroIre (OpMbl aKTUBHOCTH:
] camocTosATeNnbHAs MPOPadOTKa yueOHO-TIPOOIEMHBIX 3a71a4, BBITIOJHIEMAs C
IIPUBJIEYEHHEM OCHOBHOM U JIONOJIHUTEIBHOM JINTEPATYpHI;
] MOMCK HAyYHO-TEXHUYECKOU MH(DOPMAIIMU B OTKPBITHIX HCTOYHHUKAX C LIEJIBIO
aHaJlM3a U BbISIBICHUS KJIIOUEBBIX OCOOCHHOCTEH.
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OcCHOBHBIE aCTIEKThI IPUMEHAEMOM TEXHOJIOTUU MPOOIEMHOTO 00YUCHHUS:

] mocTaHOBKa MPOOJIEMHBIX 3a/lad OTBEYAET IEJIIM OCBOCHHS JIMCUUILIUHBI
«IIpoekTUpOBaHUE W TEXHOJIOTHS AJIEKTPOHHONM KOMIIOHEHTHON 0a3bl» u
dbopMupyeT HEOOXOAUMBIE KOMIIETCHIINY;

] peliaeMblie IPOOJIEMHBIE 33/1a4U CTUMYJIUPYIOT MO3HABATEIbHYIO ACSITEIbHOCTD
Y HAy4YHO-MCCIIEIOBATENBCKYIO0 aKTHBHOCTh CTYIEHTOB.

[lo nexMOHHOMY MaTepuaity MOATOTOBICHOY4YeOHOE MOcOoOUe, KOHCIIEKTHI
JEKIUA B JJIEKTPOHHOM ¢dopMe U Ha OyMaKHOM HOCUTEse, OoJblllas YacTh
TEOPETHYECKOT0 MaTeprasa U3jaaraercs ¢ NpUMEHEHUEM CIaiiioB (ITpe3eHTalni)
B mporpamme PowerPoint, a Takxke ¢ UCIOIB30BAHNEM HHTEPAKTUBHBIX JIOCOK.

OOyuaromue 1 KOHTPOJIUPYIOIIUE MOy BHEAPEHBI B YUeOHBIN MPOLECC U
pa3metensl Ha OOpa3zoBaTesibHOM cepBepe JlarrocynuBepcurera

(http://edu.icc.dgu.ru), kK KOTOPHIM CTYJCHTBI UMEIOT CBOOOIHBIN TOCTYII.

6. Yueono-memoouueckoe obecneuenue camocmoamenabHoi padomsl CmyoeHmos.

IIpomesccymounwtit KOnmpoJie.

B Tedenue cemectpa CTyAEHTHI BBIIOJIHSIIOT:

- IOMAIIIHHAE 3aJaHUs, BBIIIOJHEHUE KOTOPBIX KOHTPOJIUPYETCA U IIPU
HEOOXOAMMOCTH O0CYXAAaeTCs Ha MPAKTUUECKUX 3aHATHUAX; - IPOMEKYTOUHBIE
KOHTPOJIbHBIE paOOThI BO BpeMsI PAKTUUYECKUX 3aHATHH [l BHISIBIICHUS CTETIEHU
YCBOEHHUsI IPOUIEHHOI'0 MaTepuaa;

- BBIIIOJIHEHUE UTOTOBOM KOHTPOJIbHOM paOOThI 10 PELICHHUIO 3aa4,
OXBaThIBAIOIIMX 0A30BbIE BOMPOCH! Kypca: B KOHIIE CEMECTpA.

Hmozoewviit Konmpons.

3aueT B KOHLE 4 ceMecTpa, BKIIFOYAIOLINI MPOBEPKY TEOPETUUECKUX 3HAHUH U
YMEHHE PELICHHS IO BCEMY IPOMIEHHOMY MaTepHay.

N3ydarhb AUCHUIUIMHY PEKOMEHAYETCS 10 TEMaM, MpPEIBAPUTEIBHO
O3HAaKOMMBIINCH C COJAEpPKAHMEM KaXXJIOM M3 HHUX M0 Iporpamme y4yeOHOH
aucuMIUIMHbL. [Ipy mepBoM UTEHUM clieyeT CTPEMHUTHCSA K IMOIYHYEHHIO OOILIEro
IpeaCcCTaBlIeHUs 00 U3y4yaeMbIX BOMPOCAX, & TAKXKE OTMETUTh TPYAHbIC U HESICHbIE
MOMEHTHI. [lpy NOBTOPHOM M3y4eHHM TEMbl HEOOXOIMMO OCBOUTH BCE
TEOPETUYECKHE TOJIOKEHHSI, MATEMAaTUYECKUE 3aBUCUMOCTH U BBIBOJBI. [l71s1 Goee
3¢ (PEeKTUBHOTO 3alIOMUHAHUS U YCBOCHUS M3y4aeMOro MaTepHaa, mojae3Ho UMeTh
pabouyro TeTpaapb (MOXKHO UCIOIB30BATh JIEKIIMOHHBIM KOHCIIEKT) U
3aHOCUTh B Hee (HOPMYIHPOBKM 3aKOHOB M OCHOBHBIX TIOHSTHI, HOBBIC
HE3HAKOMbIE TEPMUHBI M Ha3BaHUA , (OPMYJIbl, ypaBHEHUS, MaTEeMaTUYECKUE
3aBUCHMOCTH M MX BBIBOJBI, TaK KaK IMPHU 3alUCH MaTe€prall 3HAYUTEIBHO JIy4llle
yCBaWBaEeTCA U 3aIIOMUHAETCS.
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7. @OHO oueHOUHBIX CPEOCmE 01 NPOBEOCHUA MEKYULe20 KOHMPO
ycnegaemocmu, RPOMeNHCYmoOUHOl Ammecmayuu no UnMo2am 0Ce0eHU
OUCUUNJIUHDBL.

@®oHABI OLIEHOYHBIX CPEACTB (KOHTPOJIbHBIE BOIMPOCHI U THUIIOBBIC 3aJaHUS
JUISL TIPAKTHYECKUX 3aHSATHH, 3a4eThl; TECThl U KOMIIBIOTEPHBIE TECTUPYIOIINE
IpPOrpaMMbl, MPUMEPHYIO TeMaTHUKy pedeparoB U T.M., a TakxKe HHbIE (HOPMBI
KOHTPOJIS, MO3BOJIAIONINE OIEHUTh CTENEeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUN
oOyJaronuxcsi) Uis HPOBEAECHHS TEKYIIEro, MPOMEKYTOYHOIO M HTOTOBOIO
KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHOW aTTecTallii MMEIOTcs Ha Kadempe.
Onu Taxxke pa3MmelleHbl Ha oOpazoBarelbHOM cepBepe JlarrocyHuBepcutera (110
anpecy: http: //edu.dgu.ru), a Takxke mNpeacTaBiIeHbl B YIPaBJICHUE KadyecTBa
obOpazoBanus [AI'Y.

MeTtoaudeckie peKOMEHIAIMHN TPernoAaBaTeNisiM Mo pa3paboTKe CHCTEMBI
OIICHOYHBIX CPEJCTB W TEXHOJIOTMM JJid TNPOBENEHUS TEKYIIEro KOHTPOJISI
ycrieBaeMocTd 1o aucuumumHaM  (MoxysisaMm) OOIl  (TemaTUku  JOKJIA0B,
pedepaToB U T.I.), a TaKXKe JJIA MPOBEACHUS MPOMEKYTOYHOM aTTECTALUU IIO
mucuuminHam (Moayssim) OOIT (B ¢popme 3a4eToB, IK3aMEHOB, KYPCOBBIX padoT /
POEKTOB W T.MI.) U MpakTUKaM TmpenactaBiieHbl B [lomoxenun «O MOIyNbHO-
PEUTHHTOBOW CHUCTEME OOYyYeHHsI CTYyACHTOB JlarecTaHCKOro TrocyaapCTBEHHOTO
YHUBEPCUTETA», YTBEPKIEHHOM yueHbIM CoBETOM
JlarrocyHuBEpCUTETA.

YpoBeHb OCBOEHMS Y4YeOHBIX AMCLHUILIMH OOY4YalOIMMUCS OIpenesieTcs
CIENYIONMMU  OILEHKAMH: «OTIUYHOY», «XOPOIIO», «YIOBICTBOPUTEIHLHOM,
«HEYIOBIECTBOPUTEIILHON.

Onenkn  "OTAMYHO"  3aciHyKUBaeT OOYYAIONIMICS, OOHAPYKUBIIHMA
BCECTOPOHHEE, CHCTEeMAaTHYEeCKOe W TiyOOKOe 3HaHuWE Y4YeOHOro Marepuana,
YMEHUE CBOOOJIHO BBIMOJHATh MPAKTUYECKUE 3aJaHMs], IPETyCMOTPEHHBIE
IIPOTPAMMOM, YCBOMBIIIMN OCHOBHYIO JIUTEPATYPY U 3HAKOMBIN C JOMOJIHUTEIBHOU
JUTEPATypPOU, PEKOMEHAOBAHHON IPOTPaMMON.

Ouenku "xopomo" 3acmykuBaeT oOydaroUIUiCs, OOHAPYKHUBIIMA MOJTHOE
3HaHHWE Y4eOHOro MaTepuaja, YCIHEIIHO BBIINOJHSIOMUN MPEelyCMOTPEHHbIE B
OporpaMme IpaKkTUYECKHE 3aJaHus, YCBOMBLIMI OCHOBHYIO JIMTEPATYpY,
PEKOMEHIOBAaHHYIO B ITPOrpaMME.

OueHku "YI0BJIETBOPUTENHHO" 3aCIyKUBAET oOyuaromuiics,
0OHapy>KUBIIHIA 3HAHUSI OCHOBHOTO Y4eOHOro Marepuasna B o0beMe, He0OX0IUMOM
JUTSL AasibHEHIel y4eObl U MpeCcTosIed padoThl Mo npodeccuu, CrpaBisiomnics
C BBINIOJIHEHHEM TMPAKTUYECKUX 3aJaHHM, TPEyCMOTPEHHBIX MPOrpamMMoii,
3HAKOMBIX C OCHOBHOM JINTEPATYPOU, PEKOMEHAOBAHHON TPOTPAMMOM.

Onenka  "HEYIOBIETBOPUTEIbHO"  BBICTABIAETCA  OOydyaromiemycs,
oOHapyXuBIIEMY MpoOenbl B 3HAHUSX OCHOBHOIO Yy4eOHOro MaTepuana,
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JOMYCTUBIIIEMY TPUHIUITHATBHBIE OIMMOKA B BBITIOJHEHUU TPETYyCMOTPEHHBIX
MPOrpaMMON NPAKTUYECKUX 33 TaHUU.
Kpurepuu oneHku:

KpuTtepumn oneHok cieayroiue:

- 100 6an710B — CTYZIeHT ITyOOKO MMOHUMAET MIPOMJICHHBIN MaTepral, OTBeYaeT
YEeTKO U BCECTOPOHHE, YMEET OIICHUBATh (DAKTHI, CAMOCTOSITEIBHO PaCCYKIAET,
OTJIMYAETCSl CIOCOOHOCTHI0O OOOCHOBBIBATH BBIBOJIBI U PA3bSICHATH UX B JIOTHYECKOM
MOCJIeIOBATEIHHOCTH.

- 90 6a/I0B - CTYJEHT IIIyOOKO MOHMMAET MPOMAEHHBIA MaTepHall, OTBEYAET
YeTKO U BCECTOPOHHE, YMEET OIEHUBATh (aKThl, CAMOCTOSATEIBHO pPacCyKIaeT,
OTIIMYAETCSI CIOCOOHOCTHI0O 0OOCHOBBIBATH BBIBOJIBI M PA3bBACHATH UX B JIOTUYECKOU
MIOCJIEI0BATEIbHOCTH, HO JIOITYCKAET OTAEIbHBIE HETOYHOCTH.

- 80 0a/sI0B - CTYJEHT INyOOKO MOHUMAET NPOMJEHHBIN MaTepral, OTBEYaeT
YEeTKO ¥ BCECTOPOHHE, YMEET OLICHUBATh (DAKTHI, CAMOCTOSITENIBHO PaCCYKIAET,
OTJIMYAETCSI CIOCOOHOCTBIO OOOCHOBBIBATH BBIBOJIbI M Pa3bSCHATH UX B JIOTUYECKOM
HOCJIEI0BATEIBHOCTH, HO IOMYCKAET HEKOTOPBIE OLIMOKHU OOIIETo XapakTepa.

- 70 0a/JIOB - CTYJIEHT XOpOIIO MOHHWMAET MPONIEHHBIA MaTepuai, HO HeE
MO’KET TEOPETUUECKHU OOOCHOBBIBATH HEKOTOPHIE BHIBO/IBI.

- 60 0aJI0B — CTYJIEHT OTBE€YAE€T B OCHOBHOM IMPAaBHJIbHO, HO YyBCTBYETCS
MEXaHUYECKOE 3ayUMBaHNE MaTepuaia.

- 50 0asnoB— B OTBETE CTYJEHTAa HMMEIOTCS CYIIECTBEHHBIE HEIOCTATKH,
MaTepua 0XBa4eH «IIOJIOBUHYATO», B PACCYKIEHUSAX JOMYCKAIOTCS OLIMOKH.

- 40 0a1JI0B — OTBET CTYJCHTA MPABUJIEH JHUIIb YaCTUYHO, IIPH PA3BICHECHUU
Marepuaia IOMyCcKalTCs CEephe3HbIE OIIUOKH.

- 20-30 6a/110B - CTYJICHT MMEET 00IIee MPEACTABICHHE O TeMe, HO HE YMEeT
JIOTUYECKH 0OOCHOBATH CBOU MBICIIH.

- 10 6a/1710B - CTYZIEHT UMEET JIMIIb YACTUYHOE MPEICTABICHUE O TEME.

- 0 0a10B — HeT oTBETA.

Iikana auanazoHa JJs MepeBoJa PEUTHHIOBOr0 0a/liia B 3a4eTHYIO
cUcTemMy:

«51 u BBIIIE» OAIIOB — 3a4eT

OreHKa «3a4TEH0» BBICTABJISETCS O0Yy4YaromEeMycCs, €ClIi: OH 3HAeT OCHOBHEBIC
oTpeeeHHs, TTOCIEeI0OBATEICH B U3JIOKCHUN MaTepuaia, JeMOHCTPUPYET 0a30BbIC
3HAHUS JUCIUIUIMHBI, BJIaJ€eT HEOOXOAUMBIMH YMCHUSIMH ¥ HaBBIKAMU TIPHU
BBIMIOJTHCHUY MPAKTUYECKUX 3aTaHUM.

OrneHka «He 3a4TEeHO0» BBICTABISETCS OOydYaroleMycsi, €Clii: OH HE 3HaeT
OCHOBHBIX OIpe/eJICHNH, HEeTIOCIeI0BaTeIeH U COMBUMB B U3JIOKEHUH MaTepuaia, He
obJsiajaeT OmpeAeIeHHON CHUCTeMOW 3HAHWM MO JUCHMIUIMHE, HE B TOJHOM Mepe
BJIaJIeeT HEOOXOIUMBIMU YMEHHUSIMU U HABBIKAMHU TPHU BBITOJHEHUU MPAKTHYECKUX
3aJIaHUMN.
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7.1. Tunoevte KoHmpobHble 3A0AHUA.
IIpumepHbIe TEMBbI U1 TOKJIA0B CTY/IEHTOB HA CEMUHAPCKUX 3aHATHUSIIX

OO6mas kmaccuuKaus U KpaTkasi XapakTepUCTUKAa MUKPOCXEM.
OcHOBHBIE MPOLECCHI TIITaHAPHON TEXHOJOTHH.

KoncTtpyupoBanue u pacuet rnapamerpon daeMeHToB DKb.
[Topsimok pacyeTa KOHCTPYKTHUBHBIX M DJICKTPUYECKUX MTapaMeTPOB
anmeMeHTOB DKb.

ITomnoxkn TorkoruieHOYHBIX I YC.
Kommnonents! I'YIC.

HwnheE

3)
6
7. Pacuer koHCTpyKIIMii 351€MEHTOB TOHKOIUIEHOUHbIX [ MIC.
8 Pazpabotka Tonosoruu ToukoreHounbix ['MC.
9 Obecnevenne TeIOBbIX pexxuMoB padoTsl DKb.
10. CrpykTypa npubOpPOB U OCHOBHBIE MPOIIECCHI IMIIAHAPHON TEXHOJIOTHH.
11.  OcoOeHHOCTH U MPEUMYIECTBA IUIAHAPHON TEXHOJIOTUH.
12. MexaHnueckast 00pab0OTKa KpEMHHSI.
13. Tpanenue KpeMHUs.
14. JlerupoBaHue KpeMHUs. DNUTAKCUAIBHOE HApAIIMBAaHHUE CII0E€B KPEMHHUSI.
15. [lonydyeHre TOHKMX IUIEHOK.
16. ®oronurorpadusi.
17. TexXHONIOTNYECKHUM NPOLIECC U3TOTOBIEHUS MOTYNPOBOAHUKOBBIX MC.
18. TexHONMOrN4YeCKHe NPOLECCH U3rOTOBIEHUS TOHKOIUIEHOYHBIX U

I'C.
PexoMmeHaanuu K noc/ieI0BaTeIbHOCTH BbINOJIHEHUsI pedepara.

- N3yuenue npobiemsl 1o MaTepuaiaMm, J0CTynHbIM B IHTEpHEeTE:
- CornacoBatb Ha3BaHHE COOOIICHHUS.

- Hanucats Te3ucsl pedepara mno reme.

- Bripa3uTh, yeM HHTEepecHa BbIOpaHHas TeEMa B HALLU JIHU.

- [ToAroTOBUTH MpE3EHTAIMIO 110 BEIOPAHHOU TeMe.

- Cnenatb cooOIIeHNE HA MUHU-KOH(DEPECHITNH.

Cnmcok KOHTPOJIbHBIX BONPOCOB MO AUCIHUIINHE
1. Unterpanbuas mukpocxema (OKb, MC). DneMeHT HHTErpasbHOU
MHUKpOCXeMbl. KOMIIOHEHT MHTETPAIBHON MUKPOCXEMBL.
2. Knaccudukauus MC: nonynpoBoJHUKOBbIE, THOPUAHBIE U TPOUYNE
(TIeHOYHbIE, BAKYYMHBIE U JIp.).
3. [lonynpoBOIHUKOBAsI MHTETpaIbHasi MUKPOCXEMA.
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4. TlneHouHast THTETpaIbHAST MUKPOCXEMA.

5.I'nbpuaHas uHTErpagIbHas MUKPOCXEMA.

6.[TonynpoBoiHUKOBBIE (TBEpAOTENBHBIE) — Ounossipasie, MOIT, BUMOII.

7. TIn€HouyHbIC — TOHKOTUICHOYHBIE, TOJICTOIUICHOYHBIE.

8. T'ubpumgHbie U COBMEIIEHHBIE MUKPOCXEMBI.

9. Amnanorossie IC (ycunurenun, KoMIapaTopsl, JUHEHHbIE CTAOMIN3ATOPHI,
[IUM-KOHTpOIIIEPHI, MOAYISATOPHI, IEMOAYISATOPHI U JIp.).

10. Iudpossie UC (ameMeHTapHAas JIOTHKA, TPUTTEPHI U TPUTTEPHBIC
yCTpOMCTBa, IpeodpazoBaTean KoaoB, AJIY, MUKpOpOIIECCOPHI U T.1.).

11. Cmemannsie UC (AT, ALII, MUKpOKOHTPOJIIIEPHI U T.1.).

12. Cpennee, 0ombIoe, CBEpX00bIIOE OBICTPOACHCTBUE MUKPOCXEM.

13.Mansie UC (MUC), cpeaaue UC (CHUC), 6onpmne UC (BUC) u

ceepxOoubine (CBC) MUKpOCXEMBI.
14 .3nauenue u poiab GU3NKU TOTYIPOBOJHUKOB, TEXHOJIOTUU U CXEMOTEXHUKU
B ipoekTupoBannu MC.

15.CocraBnsaronue mnpouecca npoektupoBanuss Kb (sneMeHTsl, noruueckue
AIeMEHTHI, (PYHKIIMOHAJIBHBIE Y3JIbl, (PYHKIIMOHAJIbHBIE OJI0KHU, [P-

onoku (intellectual property), SoC (System-on-Chip).

16. Cxema ycrpoiicTBa (ImpUHIUIHUATBHAS WKW OJOK-CXEMa).

TexHosornueckne HopMsl IMIPOU3BOJCTBEHHOTO IIPOLIECCa.

17. [lopssmok  IPOEKTHpPOBAaHHUS -  MPOEKTHUPOBAHUE  DJIEMEHTOB,
MPOEKTUPOBaHHE (YHKUHUOHAIBHBIX Y3JI0B, MPOECKTUPOBAHHME (YHKUIHOHATBHBIX
0J10K0B, TpoekTHpoBaHue [P-0110k0B, MPOEKTUPOBAHUE CUCTEMBI Ha KpUCTAJLIE.

18. CyTb u cTpykTypa Oubnunorek. TpeboBaHus k OMOIMOTEKAM.

19.  VYpoBHM NpOEKTUPOBAHUS.

20. DneMeHThI MoaynpoBOAHUKOBEIX DKb Ha OUIIONSIPHBIX TpaH3UCTOpPAX.

21. Tpanszuctopsl Tina n-p-n (TPaH3UCTOPHI C TOHKOHN 06a301,
MHOTO3MUTTEPHBIE TPAH3UCTOPBI, MHOTOKOJIJIEKTOPHBIE TPAH3UCTOPHI).

22, Tpansucropsl Tumna p-n-p (TOpu30HTAIBHBIE TPAH3UCTOPHI TUTIA P-71-D,
BEPTUKAJIbHBIE TPAH3UCTOPHI TUTIA P-1-P).

23. CocTraBHbIE TPAH3UCTOPBHI.

24.  UHTerpaybHbBIC AUOIBI.

25. Wurerpanbupie  pe3ucTopbl (UG Y3UMOHHBIE PE3UCTOPBI, MUHY-

PE3UCTOPBI, JNUTAKCHAIBHBIE PE3UCTOPBI, JNUTAKCHAIBHBIE IMHUHY-PE3UCTOPBI,
HMOHHO-JIETUPOBAHHBIE PE3UCTOPHI, TOHKOILNIEHOYHBIE PE3UCTOPHI).

26.  HHrerpanbHBIC KOHJIEHCATPHI.
27. CoenuHEHN U KOHTAKTHBIE TUIOIIAKH.
28. DneMeHTHI MOTyNnpoBOAHUKOBRIX DKb Ha YHUTIONSIPHBIX TpaH3UCTOpPAX.
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29. N3osnsiiust ¢ mOMONIBIO p-n-TIEPEXOJIOB.

30.  M3ossauus ausnexktpukoM. KoMOuHUpOBaHHAS U30ISIIMS.

31.KoHCTpyHpOBaHUE U pacyeT NapamMeTPOB PE3UCTOPOB.

32. KoncTpynpoBaHue u pacuer napaMeTpoB KOHIEHCATOPOB.

33.  KonctpyupoBaHue 1 BHIOOP CTPYKTYPBI HHTETPAIBHBIX TPAH3UCTOPOB.

34.  KouctpyupoBanue u BbIOOp cTpyKTYpbl An00B DKb.

35. KOHCTpYKTUBHO-TEXHOJIOTHYECKUE OTPAHUYCHHUSI IPU pa3paboTKe
tononorud DKb Ha OUNONISIPHBIX TPAaH3UCTOPAX.

36. [IpaBuina mnpoeKTUpOBaHUS TOMOJIOTUK TOMYNpoBogHUKOBOM OKb

(mpaBWJIa TMPOEKTUPOBAHUS HW30JUPOBAHHBIX OOJACTEH, MpaBWIa pPa3MEIICHUS
sanemeHToB DKb Ha momamu kpucrtamia, peKOMEHAAIMU MO0 pa3padoTKe 3ICKU3a
TOTIOJIOTHH, ITPOBEPKA MPABMIIBHOCTH pa3padboTke Torosoruu DKB).

37. Pa3paboTka qOKyMEHTalMu Ha KOMIUIEKT (hOTOIIabIOHOB ISt
npousBoactBa JKb.

38. IMoxmoxxku ToukomeHoYHbIX [ YIC.

39.  Marepuansl 31eMeHTOB TOHKOIUIEHOUHBIX [ YIC.

40.  Metoasl popmupoBaHUS KOHPHUTYpALIU HTEMEHTOB.

41.  Kommnonents [ UC.

42. KoHCTpyKTHBHBIE 1 TEXHOJIOTUYECKHUE OTPAHUYCHUS TTPU
npoekTupoBanun ToHKorieHouHbIx ['1C.

43. PacueT KOHCTPYKIIHi1 37IEMEHTOB U pa3padOTKa TONOJIOTUU
ToHKOIUIeHOUHbIX ['C.

44, [Inatsr Toncromienounsix ['NC.

45.  Tlactsl ms toactommieHounbix ['UC.

46. OCHOBHBIC TEXHOJIOTHYECKHUE OTIePaAIlUH U3TOTOBIICHHUS
tosnctomienounbix I'NC.

47.  KOHCTpYKTHBHBIN pacyeT 3JIEMEHTOB U pa3pabOTKa TOMOJIOTHH.

48. Texnuueckue ycnoBus Ha DKb.

49, KOHCTpYKTHUBHBIE METOIbI 3aIIUTHI OT JIECTAOMIN3UPYIOIINX (haKTOPOB.

50.  Ob6ecneuenue TemaoBbIX pexxuMoB padboTsl DKb.

51.  OOecneueHue BIaro3ammThl.

52. CtpykTypa mpuOOPOB ¥ OCHOBHBIC TPOIECCHI TNIAHAPHOW TEXHOJIOTHH.

53. OcoOEHHOCTH M MPEUMYIIECTBA MJIAHAPHON TEXHOJIOTHH.

54.  Mexanunueckas oOpabOTKa KpEeMHHUS.

55.  OumcTKa MOBEPXHOCTU KPEMHHUSI.

56.  TpamieHHEe KpeMHUS.
57.  JlernpoBaHue KpeMHHUS.
58. ONUTaKCUaATbHOE HapallMBaHUE CIOEB KPEMHHUSI.

59. [Tonmy4yeHne TOHKHMX IUIEHOK.
60. ®oromurorpadus.
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IIpakTH4yeckue 3a1aHus N0 pa3padoTKe TEXHOJIOTHYeCKOM
AOKYMEHTAIIUM U3TrOTOBJICHUS 3JIEKTPOHHOM KOMIIOHEHTHOM 0a3bl
HHTErPaJIbHBIX MUKPOCXeM

1. Pa3paboTaTh TEXHOJIOTMYECKYIO MHCTPYKIIMIO Ha OTEepaIlviO TPaBICHUS
Me3acTpyKTypbl GaAs.
Hcxonnpie naHHbBIE:

1. [Tognoxka apcenupaa ramums (GaAs) ¢ opuenTarueit 100.

2. CeneKTUBHBIN TPABUTEIIb.

3. Y4acTOK XUMUYECKON TEXHOJIOTHUU.

4. IIpon3BOJCTBO CEpPUIHOE.

2. PazpaboTaTh MapIIpyTHYIO KapTy TEXHOJIOTHUECKOTO MPOIecca U3rOTOB-
neHus Tpansucropa LloTTku.
HUcxonupie faHHBIC:

1. CtpykTypa TpaH3ucropa.

2. [Tonymoxka kpemHus p-tuma ¢ opueHtanueit 100.

3. Meraumsanus koHTakra [IloTTku, THTaH-30J10TO.

3. Meraumsanus SMUTTEPA U KOJUIEKTOPA, AJIFOMUHU.

4. Y4acToK IUIaHAPHO-3MUTAKCUAIBbHON TEXHOJIOTHH.

5. IIpon3BOACTBO CEPUIHOE.

7.2. Memoouueckue mamepuaivl, onpeoensroujue npoyeoypy OueHuUeaHus
3HAHUIl, YMEHUIl, HAGbLIKOG U (UIU) ONbIMA 0eAmeIbHOCHU, XaPAKmMePU3youiux
Imansvt Yopmupoeanus KomnemeHyuil

OOt pe3yabTaT BHIBOAUTCSA KaK MHTETpajbHas OLEHKA, CKJIaIbIBAIOIIAs U3
TeKyIero KoHTposst — 60 % u nmpomexyTouHoro KOHTposs — 40 %. Texymmi
KOHTPOJIb MO IUCLHUIUIMHE BKIIOYAET:

- mocenienue 3anaTuii - 10 6amios,

- y4acTHE Ha MPaKTUYECKUX 3aHATUAX - 25 OajIoB,

- BBITIOJIHEHHE JTA0OPATOPHBIX 3aAaHUM —,

- BBIIIOJTHEHUE TIOMAITHUX (2yAUTOPHBIX) KOHTPOIBHBIX padOT - 25 Oasios.
[IpoMeKyTOUHBIN KOHTPOJIb 110 TUCUUILIMHE BKIIOYACT:

- YCTHBIN Ompoc - 5 0aJIoB,

- IUCbMEHHAs KOHTpOJbHas padoTa - 15 6amios,

- TeCTUpOBaHME - 15 Oaios.

Kpurtepuu oueHku 3a pedeparsbl:

OueHka «OTJIMYHO» — BBINOJIHEHBI BCE TPEeOOBAaHUS K HAMUCAHUIO H
3ammuTe pedepara: obGo3HaueHa mpobiieMa U OOOCHOBaHA €€ AaKTyaJbHOCTD,
CICIIaH KpaTKWA aHaJIM3 pa3IMYHbIX TOYEK 3pEHHS Ha pacCMaTpPUBACMYIO

20



npoOsieMy M JIOTUYHO H3JI0KEHAa COOCTBEHHAs MO3UIMS, CPOPMYIUPOBAHBI
BBIBOJIBI, TE€Ma pacKpbiTa TMOJHOCTbIO, BBIAEpKaH 00BEM, COOIIOCHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIICHHIO, JaHbl MpaBWIbHBIE OTBETHl Ha
JOTIOJTHUTENIBHBIE BOIIPOCHI.

OneHka «XOpowo» — OCHOBHbIE TpeOOBaHUS K pedepaTy M €ro 3aliure
BBIIIOJIHEHBI, HO TPH O3TOM JONYILIEHbI HENOYETHl. B dYacTHOCTH, HMErTCcA
HETOYHOCTM B H3JIOKEHUM  MaTepuayia;  OTCYTCTBYET  JIOTHYECKAs
MOCIIEZIOBATEILHOCTh B CYXKJICHHUSAX; HE BbIACpkKaH 00beM pedepaTa; UMEIOTCS
yoymeHuss B 0(pOpMIIEHHH; Ha JOINOJHUTENIbHBIE BOMPOCHI MPHU 3aLIUTE JaHBI
HEIOJIHBIE OTBETBHI.

OHCHKa «YAOBJETBOPUTEJIbHO» — UMCIOTCA CYHICCTBCHHLIC OTCTYILIICHHSA
oT TpC6OBaHI/Iﬁ K pe(bepI/IpOBaHI/IIO. B JaCTHOCTH, TCMa OCBCIICHA JINIIb
YaCTUYIHO, JOIIYIIICHBLI (1)aKTI/ILI€CKI/I€ OIITNOKH B COACPIKaHNU pe(bepaTa HJIK IIpU
OTBCTC HA JOIMOJHHUTCIILHBIC BOIIPOCHI; BO BPEM: 3allIUThI OTCYTCTBYCT BBIBO/.

Ouenka «HeyIOBJIETBOPUTEIBHO» — TeMa pedepaTa HE pacKphITa,
0OHapyKUBAETCs CYIIECTBEHHOE HETIOHUMaHKE MPOOIEMBI.

8. Yueono-memoouueckoe obecneuenue OuCyUnIUHDbL.

a) OCHOBHAs JUTEpaTypa:

1.  Omnamumii, FOpuii ®egopoBuy. AHasioroBasi U UQPpoBas INEKTPOHUKA
: yueOHHUK 11 By30B / Onmanuuit, FOpuit ®enoposuy, ['nmyakun, Oner [1aBnosuy,
I'ypoB, Anekcannp Banosuu ; [lox pen. O.I1. I'nmyakuna. - M. : Paguo u cBsi3b,
1996. ( 2 2x3.)

2. Taupos, IOpuii MuxaiisioBud. TexHOIOTHS MOTYyPOBOIHUKOBBIX U
JTURJIEKTPUUECKUX MaTepuaiioB : yueO. st By3oB / Taupos, FOpuit Muxaitnosuu, B.
®. [IBeTkoB. - 3-¢ u3s., crep. - CIIO6. : Jlanb, 2002. - 422,[1] c. - (YueOHUKHU 115
By30B. CrieninanibHast muteparypa). - ISBN 5-8114-0438-7 : 190-08. ( 26 7k3.)

3. Cenuanona 3.M. [IpoekTupoBaHKe U TEXHOJIOTUS SICKTPOHHBIX
CpeAcTB [ DIeKTPOHHBIN pecypc] : yueoHoe nocodue / 3.M. CemuBanosa, [1.1O.
Mypowmiies, O.A. benoycoB. — DIIEKTPOH. TEKCTOBbIE TaHHbIE. — TamMOO0B:
TamO0BCKuUli rocyaapcTBeHHbIN TexHuueckuit yausepcutet, 9bC ACB, 2012. —
140 c. — 978-5-8265-1093-3. — Pexxum nocryna:
http://www.iprbookshop.ru/63895.html

4. Xopun U.A. TexHONOTUU 3JIEKTPOHHON KOMIIOHEHTHOM Oa3bl
[DnexTpoHHBIN pecypc] : yueOHoe nmocooue / I.A. XopuH. — DJIEKTPOH. TEKCTOBbBIC
nanubie. — CapatoB: At [Tu Op Menaua, 2018. — 278 ¢. — 978-5-4486-0210-8. —
Pexwum nocryna: http://www.iprbookshop.ru/73345.html

5. Ieun A.b. MeTo/ibl TPOEKTUPOBAHUS SJIEKTPOHHBIX YCTPOUCTB
[OnekTponnsiii pecypc] / A.b. lllenn, H.M. JlazapeBa. — DNEKTPOH. TEKCTOBBIC
nanubie. — M. : Undpa-Unxenepus, 2013. — 456 ¢. — 978-5-9729-0041-1. —
Pexum nocryna: http://www.iprbookshop.ru/13540.html
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0) JONOJIHUTENbHAS JUTEepaTypa:
1. Kacarkun, Asnexkcanap CepreeBud. DIJIEKTPOTEXHHUKA : yueO. s

By30B / Kacatkun, Anekcannp Cepreesud, HemiioB, Muxaun BacuibeBud. - u3. 6-

e, nepepad. - M. : Beiciias mkona, 2000.

2. TarapunoB B.H. Benenue B cieinaibHOCTh HHKEHEPA 10
MPOEKTUPOBAHUIO U SKCIUTYaTALMU PAAUOSIEKTPOHHBIX CPEACTB [ DIEKTPOHHBIN
pecypc] : yuebHOe mocoOue JiJisi CTYAEHTOB criennanbHocTel « TexHuueckas
IKCILTyaTaIrys TPAHCIIOPTHOTO paarnoodopynoBanms» «IIpoekTupoBanue u
TEXHOJIOTUS PAJIMOSJICKTPOHHBIX CPEACTBY, HanpaBieHusa « KonctpyupoBanue u
TEXHOJIOTHS IEKTPOHHBIX cpeacTB» / B.H. Tarapunos, A.A. UepHbIlieB. —
DIEeKTPOH. TEKCTOBbIE AaHHbIE. — Tomck: ToMCKHil rocy1apCTBEHHBIN
YHUBEPCUTET CUCTEM YIIpaBJICHUS U painodiekTpoHuku, 2012. — 90 ¢. — 2227-
8397. — Pexxum gocryma: http://www.iprbookshop.ru/72076.html

3. PabunoBry O.M. OCHOBBI TEXHOJOTUU 3NEKTPOHHON KOMITIOHEHTHOM

0a3bl [ DIEKTPOHHBIN pecypc] : METOIbl KOHTPOJISl XapaKTEPUCTUK MaTepUaIoB B
TEXHOJIOTHYECKHX MPOIIeCcCax MOTyICHHS TOHKOIIEHOYHBIX MaTepHUAJIOB.
JlabGoparopusrit npaktukym / O.W. Padbunosuy, JI.I'. Kpyrorua. — DaeKTpoH.
TeKcToBbIe faHHbIe. — M. : U3patensckuii Jlom MUCuC, 2013. — 42 ¢. — 978-5-
87623-710-1. — Pexum noctyna: http://www.iprbookshop.ru/56231.html

9. Ilepeuens pecypcoé unghopmayuonno-meneKoMmyHUKayuoOHHOU cemu
«HUnmepnem», Heo0x00UMbIX 011 0CB0CHUA OUCUUNTIUHDL.

1) eLIBRARY.RU [Onexmponnsiii pecypc]: sanekmponnas oubruomexa / Hayu.
anekmpoH. 6-xa. — Mockea, 1999 — . Peoxxcum docmyna:
http://elibrary.ru/defaultx.asp (oama obpawenus: 01.04.2017). — A3. pyc., anen.

2) Moodle [Dnexkmponnviii pecypc]: cucmema eupmyanvrozo obyuenuem. [baza
oannvix] / Hae. coc. yn-m. — Maxauxkana, 2. — /Jocmyn uz cemu 'V unu, nocne
peaucmpayuy U3 cemu YH-ma, u3 1000t mouku, umeroujeti 00Cmyn 8 UHmepHem. —
URL: http://moodle.dgu.ru/ (0ama obpawenus: 22.03.2018).

3) Onexmponnviii xamanoe HBE JI'Y [Onexmpounwviti pecypc]: 6aza Oannblx
cooepoicum  ceedeHusi 0 6cex eudax Jaum, nocmynamowux 6 Gouno HB
HI'Y/lacecmanckui  eoc. yn-m. — Maxaukana, 2010 — Pexcum oocmyna:
http://elib.dgu.ru, ceoboonwiti (0ama obpawenus: 21.03.2018).

4) Caiim obpasosamenvhvix pecypcos Jlaceocynusepcumema http://edu.icc.dgu.ru

5) ®eoepanvhbiii yeump 00pazoeamenbHO2O 3aKOHOO0amenbcmea
http://www.lexed.ru
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http://www.iprbookshop.ru/72076.html
http://elib.dgu.ru/
http://edu.icc.dgu.ru/
http://www.lexed.ru/

10.Memoouueckue ykazanus 0sa 00yuaroumuxcs no 0C80EHUI0 OUCUUNTUHDL.

CryzaeHT B npouecce 00y4eHHs J0HKEH HE TOJIBKO OCBOUThH yUEOHYIO
IporpaMMy, HO W TNPUOOPECTH HABBIKM CaMOCTOATEIbHOM paboThl. CTyaeHT
JIOJHDKEH yMETh IIJIaHUPOBAaTh M BBIMOJNHATH CBOIO paboTy. YIENbHBIM Bec
CaMOCTOSITENIbHOM paldoThl cocTaBisieT no BpeMeHu 30% OT BCero BpEMEHHU
U3y4aeMoro LMKIA. JTO OTPaKE€HO B y4eOHBIX IUIaHAX U Tpadukax ydeOHOro
pouecca, ¢ KOTOPbIM KKl CTYACHT MOXET O3HAKOMHUTBCS Y IPENOJaBaTels
JUCLUIUINHBIL.

I'maBHOe B mepuoj oOydeHHs CBOEH CIEUUAIBHOCTH - 3TO HAyYUThCA
METOJIaM CaMOCTOATEIBHOIO YMCTBEHHOI'O TpPyZa, CO3HATEIbHO Pa3BHUBATh CBOM
TBOPYECKUE CIIOCOOHOCTH M OBIJIAJEBAaTh HaBBIKAMHU TBOpYECKOW pabotbl. s
3TOr0 HEOOXOUMO CTPOI0 COOTIOAATH JUCIUILIMHY yueObl U TOBEACHUS.

Kaxnomy CTyIeHTy clenyeT COCTaBJISATh €KEHEIENbHBIA U CEMECTPOBBIN
IJIaHbl paboThI, @ TaK)Ke IJIaH Ha Kaxawld pabouuii neHb. C Beuepa Bcerjaa Hajuo
pacnpenenarts paboTy Ha 3aBTpa. B KOHLE KaXIoro JHSA ILenecoo0pa3Ho
HOJBOAUTH HWTOT pabOThl: THIATENILHO IPOBEPUTh, BCE JM BBIIOJIHEHO IIO
HaMEUEHHOMY IUJIaHy, HE ObUIO JIM KaKUX-IMOO OTCTYIUICHHWH, a €Ciau ObLIU, MO
KaKoOW MpUYMHE 3TO Ipou3onuio. Hy:)KHO OCyIIEeCTBISITh CAMOKOHTPOJIb, KOTOPBIN
ABJISIETCSI HEOOXOJUMBIM YCJIOBUEM YCIEMHOM y4yeObl . Ecin 4To-TO 0OcCTanoch
HEBBINOJIHEHHBIM, HEOOXOAMMO H3BICKATh BpEeMs JJs 3aBEpUICHHUs] ITOM YacTu
paboThl, HE YMEHbIIIas 00beMa HEEIBHOTO IJIaHa.

By yueOHBIX Opranuzanus J1esTeIbHOCTH CTYIeHTa
3aHATUH

Hamucanne koHCHEKkTa JEKIUM: KPaTKO, CXEMaTH4YHO,
MOCJIEIOBATEIHHO (PUKCUPOBATH OCHOBHBIE TOJIOKEHHUS,
BBIBOJIBI, (DOPMYJITUPOBKH, OOOOIIEHUS; TTOMEYaTh Ba’KHbBIE
MBICJIU, BBIAEISTH KIIFOUEBBIE CI0Ba, TepMUHBL. [IpoBepka
TEPMUHOB, MIOHATUH C MOMOILBIO SHIUKIIONEAUNA, CIIOBAPEH,
CIIPAaBOYHUKOB C BBIITMCHIBAHUEM TOJIKOBAHUW B TETPA/Ib.
O0603HaUUTh BOIPOCHI, TEPMUHBI, MATEPHaJ, KOTOPBIN BHI3BIBACT
TPYAHOCTH, IOMETUTh U TTONBITATHCS HAUTH OTBET B
PEKOMEHIyeMo tuTepatype. Eciam camoCTOsSTeNIbHO HE yIaeTCA
pa3zo0patbcs B MaTepuale, Heo0XouMo chOpMyIUPOBATh
BOIIPOC U 33]1aTh MPEINOaBaTeNi0 Ha KOHCYJIbTallUM, Ha

Jlexuus MPaKTUYECKUX padoTax.
[Tpaktuueckue | [IpopaboTka paboueii mporpaMMsl, yAeIssi 0c000€ BHUMAaHHE
3aHITHS [easIM M 3a7ad4aM CTPYKType M COICPKaHUIO JTUCIUTLIIAHBI.

KoncnektupoBanue uctrouyHukoB. Pabota ¢ KOHCIIEKTOM JIEKITUH,
MOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM, HPOCMOTP
PEKOMEHIyeMOM JUTepaTyphl, pabora ¢ TekcToMm. Permenue
pacdyeTHO-TpaUUeCKUX 3aJaHul, pelIeHrue 3a1a4 M0 aIrOPUTMY

v Jp.
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Pedepar [louck  nutepaTypsl ©  cocTaBieHue Oubnmorpaduu,
UCIIONIb30BaHWE OT 3 10 S5 HaydHbIX paboT, H3JIOKEHHUE
MHEHHUSI aBTOPOB M CBOETO CYXKICHHS IO BbIOpaHHOMY
BOINPOCY; M3JI0)KEHNE OCHOBHBIX aclekToB mpobsieMbl. Kpome
TOT0, IPUBETCTBYETCS MOUCK MH(POpManuu mo Teme pedepara
B MHTEepHeTe, HO ¢ 00sA3aTeIbHOM CCBUIKOW HAa MCTOYHUK, U
noJpa3yMeBaeTcsd HE IpocTas KOMOWIALMA Marepuana, a
CaMOCTOSITENIbHAs, TBOpYECKas, aHaJIUTUYecKas pabora, ¢
BBIpaKEHUEM COOCTBEHHOIO MHEHHMSI MO paccMaTpuBaeMoil
TEME
U TPaMOTHO CJI€JIaHHBIMH BBIBOJAMH U 3aKJIIOUECHUEM.

O3HAKOMUTKCS CO CTPYKTYpOH U opopMiieHUuEM pedepara.
[ToaroroBka k IIpu mOArOTOBKE K AK3aMEHY HEOOXOIMMO OPUEHTHUPOBATHCS Ha

9K3aMEHY  KOHCIIEKTHI JEKIMH, pEKOMEHIYEMYIO JINTEPATypy U AP.

Jleknuuonnblii Kypc. Jleknus sBiasercs ocHoBHOU (opMmoii obyuenus B BY3e. B
XO0J€  JIEKIMOHHOIO  Kypca  MOPOBOJUTCA  CUCTEMATHYECKOE  H3JI0KECHUE
COBPEMEHHBIX  HAy4YHBIX MaTE€pPHUAIOB.

3anucu  JOJDKHBI  OBITh M30MpaTEIbHBIMU, CBOUMH CIIOBAMM, MOJTHOCTHIO
CIEQyEeT 3aluChIBaTh TOJBKO OMNpeacsieHruda. B KOHCIEeKTax  peKOMEHAYETCA
NPUMEHATh COKpAIICHUsS CJIOB, YTO YCKOpPSAET 3amucb. B  xoxe u3ydeHus
AKKyMYJIUPOBaHUSl SHEPTUM  0CO00€ 3HAYCHUE HUMEIOT MaTepualibl U CXEMBbl
AKKyMYJIUPDOBaHUs, IIO3TOMY B KOHCIIEKTE JIEKIMA PEKOMEHIYETCS  JEeaTh
BCE CXEMBbI, CJECJIaHHbIC MPENOAABaATEIEM Ha JIOCKe. Bompockl, BO3HUKAIOIINE
y CTYIEHTOB B XOJI€ JICKIIMHA, PEKOMEHIYIOTCS 3aJaBaTh IIOCII€ OKOHYAHUS
JICKIIU Y.

CryneHTy HEOOXOIMMO aKTHBHO paboTaTh ¢ KOHCIIGKTOM JICKIIMH: IIOCIE
OKOHYAHMS JICKIIMU PEKOMEHIYETCS MEePEUYUTaTh CBOM 3AMMCH, BHECTH MOIPABKU U
JIOTIOJIHEHUS Ha TOJIsIX. KOHCIIEKTHI JIEKIUM CIEAYET UCIIOJIb30BaTh MPU MOATOTOBKE
K DK3aMEHY, KOHTPOJIbHBIM T€CTaM, KOJUIOKBUyMaM, TIIpU  BBIINOJHCHUU
CaMOCTOSITENIbHBIX 3aJJaHHUM, TOATOTOBKE K CEMUHAPCKUAM 3aHSTHSIM.

11.Ilepeuenv unghopmayuonnslx MexHoON02UIL, UCROTbIYEMBIX HPU
ocyuiecmenenuu 00pazoeamenbHo20 npoyecca no OUCUUNIUHE, 6K1104as
nepeyens NPOZPAMMHO20 00ecneyeHus U UHPOPMAUUOHHBIX CHPABOUHBIX
cucmenm.

YreHue JIEKIMKA C  UCIOJb30BAHUEM  MYJIBTUMEIUMHBIX  MPE3EHTALUMN.
Hcnonb30BaHre aHUMUPOBAHHBIX HHTEPAKTUBHBIX KOMIIBIOTEPHBIX IEMOHCTPAIMNA U
MPAKTUKYMOB-TPEHUHIOB T10 PALY Pa3AeiaOB JUCLUILINHBL.

Jlnst yCBOGHUS JUCHUILIMHBI HCTIOJB3YIOTCS DJCKTPOHHBIE 0a3bl y4ueOHO-
METOJNYECKUX PECYPCOB, MICKTPOHHBIE OMOINOTEKH.

VYaenpHBIA BEC 3aHATHNA, MPOBOJWMBIX B WHTEPAKTUBHBIX (opMax, C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  KOMIIBIOTEPHBIX  CPEACTB  OOy4YeHHS U
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JEMOHCTpallud B y4eOHOM Tporiecce cocraBisier He MeHee 70% JIEKITMOHHBIX
3aHSITHM.

B mpomecce 00ydeHUsT HCHONB3YIOTCA —CIEAyIONue HWH()OpMAIMOHHBIC
TEXHOJIOTUU:

— TEKCTOBBIM mporieccop Microsoft Word, maker moAaroToBKu MHpe3eHTAIUi
Microsoft PowerPoint;

— Internet;

— BHYTPEHHSIA JIOKalibHas ceTb Y.

Bo3Bpamiasach K MNPUMEHEHUIO HOBBIX HMH(POPMAIMOHHBIX TEXHOJOTHM B
00y4eHUH OTMETHM HECKOJHKO HampaBJICHUN UX NPUMEHEHHUs] B 00pa3oBaTeIbHOM
MpoIecce: KOMIBIOTEP, KaK CPEJCTBO KOHTPOJISI 3HAHUM; JTa0OPaTOPHBIA MPAKTUKYM
C NPUMEHEHUEM KOMITBIOTEPHOTO MOAECIUPOBAHUS; MYJIbTH- MEIUA-TEXHOJIOTHH, KaK
WJUTIOCTPATUBHOE CPEACTBO MpU OOBSICHEHUH HOBOTO MaTepuasa, MepCOHaIbHBIN
KOMIIBIOTEP, KaK CPEJICTBO CaMOOOpPa30BaHMUSI.

B mpaktuke pa®oTel mpenogaBatesieid Mg OCYIIESCTBICHUS KOHTPOJIS 3HAHUI
UCIIOJIB3YIOTCSl TEMAaTHYECKUE TECThl (TECTUPYIOIIME MPOrpamMMbl); KaK IMPaBUIIO,
HUCTOYHUKOM TE€CTOB MOTYT CIIYKUTh MYJbTUMEINA KOMITAKT-AUCKUA C OOYy4arOIIMMHU
nporpaMmamu win robansHas ceth MaTepuer. Ceroans MHOrue oOpa3oBaTeibHbIC
YUPEXKIACHUST UMEIOT JOCTYI K pecypcaM BCEMHUPHOM CETH, a HEKOTOPBbIE U3 HUX
CO371aI0T COOCTBEHHBIE MHTEPHET-CTPAHUIIBI M PACMOJIATalOT Ha HUX METOJMYECKHE
pa3pabOTKH, y4eOHbIC TPOTPaMMBI U T.II:

— MOJICIUPOBAHUE U JEMOHCTpAIlMI0 OOBEKTOB, SIBJICHUN U TPOIIECCOB;
HanOoJsee 1enecooOpa3HbIM SIBISETCS MOJICIUPOBAHUE TaKUX MPOILIECCOB, KOTOPHIC
HEBO3MOHO WJIM TPYIHO OPraHU30BaTh B OOBIUHBIX KaOWHETAX;

— TPOU3BOACTBO M3MEpPEHHM ¢ mnomMouplo OBM; umuTanuio cpeacts
M3MEPEHUS U BBIMIOJHEHUE PYTUHHON YacTh 00pabOTKHU pe3yibTaTOB U3MEPEHUM;

— obecrnieyeHre pa3InyHbIX UTPOBBIX (OPM 3aHSITHH;

— oTpaboTka 00pa3oBaTENbHBIX JCHUCTBUN Pa3IMYHOTO XapakTepa, PEIIeHHe
3a/ad;

— KOHTPOJIb ¥ OLIEHKY YPOBHSI MOJTOTOBKH O0yUYarOIINXCS.

12. Onucanue mamepuanpbHo-mexHuueckoil 6azvt, He0OX00UMOIL 0114
ocyuwiecmeiienus 00pazoeamenbHo20 npoyecca no OUCHUnIuHe.

MartepuaibHo — TexHUYecKas 6a3a kadeapbl HHKEHEPHOU (HU3HKH, KOTOPas
OCYILIECTBJISIET MOJArOTOBKY 10 HampaBieHutol1.04.04 «JiiekTpoHuKa H
HAHOYJIEKTPOHHUKA», TT03BOJISICT TOTOBUTh MAarCTPOB, OTBEYAIOITUX TPEOOBAHUSAM
OI'OC. Ha xadenpe wumerorca 3 ydeOHBIX M S5 Hay4HbIX J1laOOpaTOpPUN,
OCHAILIEHHBIX COBPEMEHHOU TEXHOJIOTHYECKOU, A3MEPUTEIILHOU 51
JMArHOCTUYECKOH ammapaTtypoi; B TOM unciie GyHKInoHupyeT npodiemuaas HUJI
«TBepaotenbHass  ANEKTpOHUKa».  DYHKIMOHUPYIOT  CHELHUATU3UPOBAHHbBIC
ydueOHbIE ¥ HayuyHble JaOoparopuu: DusMka U TEXHOJIOTHS KEpaMHUYECKHUX
MaTepuagoB JJISI TBEPAOTEIBbHOM JJIEKTPOHUKH, DU3UKa U  TEXHOJIOTHUS
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TOHKOIUIEHOYHBIX  CTPYKTYp, OJEKTPUYECKHM aKTUBHbBIE JUDJIEKTPUKH B
ANEKTpOHUKE, PU3nuecKas XMMHUs MOJIYIIPOBOAHUKOB U TUJIEKTPUKOB.
JlekuMOHHBIE 3aHATHS IPOBOAATCS B ayAUTOPHUH, OCHAILIEHHOWUMYJIbTUMEIUBIM

POEKIIMOHHBIM 000PYIOBAHUEM U MHTEPAKTUBHOM JOCKOM.
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