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PaGouas nmporpamma mucuumimasl « OCHOBBI KOHCTPYHpOBaHus U TEXHOJIOTHS ITIPOM3BOJICTBA
3JIeKTPOHHBIX cpeactsy /coct. [.A.MycradaeB — Hanpuuk: KBI'Y, 2021. - 20c.

PaGouas nmporpamMMa IUCHUIUIMHBI IpeIHA3HaYeHa JJIs CTYAEHTOB O4HOM (hopMbl 00yUeHus

10 HanpasieHuto noArotoBku 11.03.04 DnekTpoHuKa 1 HaHOAIEKTpOoHUKA. [Ipoduias moaroToBku
CoBpemeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH B 3JIEKTPOHHONW TeXHHKE, o0ydaromuMmcs 4 roja, B
6 cemectpe ,3 Kypca.

PaGouast mporpamMMa TUCHHUIUTUHBI (MOAYJS) «OCHOBBI KOHCTPYHpOBaHus W TEXHOJIOIMS

[TPOU3BOJICTBA  3JIEKTPOHHBIX CPEACTB» COCTABIEHA C Y4eTOM (hefepalbHOTO TOCYJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJIApTa BBHICIIETO OOpa30BaHUs IO HampasieHuto moarotoBku 11.03.04
DJIEKTPOHUKA U HAHODJIEKTPOHHUKA, YTBEPKIEHHOTO MPUKa3oM MUHUCTEPCTBA 00pa30BaHUs U HAY-

ku Poccuiickoit @eneparuu » ot 19.09.2017 Ne 927.
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1. llenb 1 3a1aun OCBOEHUS JUCUUIUIMHBI (MOIYJISA)

Llenb n3ydeHus: AUCHUILUIMHBI — COCTOUT B U3YYEHUU METOAOJIOTHH Pa3pabOTKU OOBEMHBIX U MHUK-
POMUHHATIOPHBIX KOHCTPYKLUI 31eKTPOHHBIX cpelcTB (DC), opraHuzaium mpoiecca aBTOMaTH3H-
POBAHHOIO KOHCTPYKTOPCKOI'O IMPOEKTUPOBAHUS C y4eTOM TpeOOBaHMM TEXHMUYECKOTO 3aJaHus,
OrpaHMYCHUN MPOM3BOCTBA, 0OECIIEUEHHs BHICOKOTO KayecTBa, B TOM YHCJE HAJAEKHOCTH, TEXHO-
JIOTUYHOCTH, SKOHOMHUYECKOH 3(h(PeKTUBHOCTH.

OcHOBHBIE 337a4l AUCLIUIIINHBL

-OCBOEHHME METOJI0JIOTUU U OPTraHU3alUI0 aBTOMAaTU3UPOBAHHOTO KOHCTPYKTOPCKOTO MPOEKTHUPOBA-
HUS, HEPAPXUYECKOTO IPUHIIMIIA B KOHCTPYKIINH;

-TI0JTy4eHHE HAaBBIKOB MPOEKTHUPOBAHUE C HCIIOJB30BAHHWEM CTaHAAPTU3ALMU U 3JIEMEHTOB OPUTHU-
HaJIbHBIX pa3padoToK

npuoOpeTeHNe HABBIKOB Pa3pabOTKM KOHCTPYKIMM 3JEKTPOHHBIX CPEACTB B ILIEJIOM, COCTaB-
JSAIOUIMX MOJYJIEN, DIIEKTPUUECKUX COCTUHEHHM

MPAKTUYCCKOEC OCBOCHUEC NMPUEMOB KOHCTPYUPOBAHHUA CIIOKHBIX 3JICKTPOHHBIX CPEACTB IIPH O/1-
HOBPCMCHHOM BOBHCﬁCTBHH MEXAaHUYCCKUX MU KIIMMAaTHYCCKHUX (I)H.KTOpOB, BOSHeﬁCTBHﬁ QJICK-
TPUUCCKUX, MATrHUTHBIX U SJICKTPOMArHUTHBIX TIOJIEH ¢ YUE€TOM TEXHOJOTUYHOCTHU, DKOHOMUY -
HOCTH, Tpe6OBaHI/II>'I 9CTCTUKU MPU UCIIOJIB30BAHUN CUCTEM aBTOMATU3UPOBAHHOTO MPOCKTHUPO-
BaHUA

NpUOOpeTEeHNE HABLIKOB, HEOOXOAMMBIX i O(OPMIIEHUS PacueTHO-KOHCTPYKTOPCKOU
noxkymentanuu cornacHo ECTII, ECKI, OCTII u TOCT

W3ydenune AUCIUIIIMHBI HAPABJICHO HA MOATOTOBKY CIIEIIHAIMCTOB, CIIOCOOHBIX peIaTh Mpo-
OJ1eMbl, BO3HUKAIOIIKME MPHU MPOU3BOACTBE U IKCIUTyaTalMil M3IENUN AJIEKTPOHMKU M HAHOAJIEK-
TPOHHUKH C y4€TOM OOJIaCTH, THUIOB U 33734 MPO(PECCHOHANTBHON NEATETLHOCTH B COOTBETCTBUU C
po(hecCHOHATBHBIMU CTYIEHTaMU:

° 40.058 «HMHxeHep-TEXHOJIOT 0 MPOU3BOACTBY M3JEIUNA MUKPOIJIEKTPOHUKH», KOTOPBIN
yTBepkaeH npukazoMm Munrpyna Poccun ot 03.07.2019 Ned80H u 3apeructpupoBan MHHIOCTOM
Poccun 29.07.2019 Ne55439;

° 40.104 «CneumanucT Mo U3MEPEHHUI0 MapaMeTpoB U MOAM(DUKAIIMN CBOMCTB HaHOMATEpH -
aJIOB U HAHOCTPYKTYP», KOTOPBIM yTBepKeH npuka3oM Muntpyna Poccun ot 07.09.2015 Ne593n
(B penakuuu, BBenenHou B aeiicteue ¢ 20.01.2019 r. nmpukazom Muntpyna Poccun ot 14.12.2018
Ne807H) u 3apeructpupoBan MuntoctoM Poccun 23.09.2015 1. Ne38983

2. Mecro nucuumumHzsl B ctpyktype OIIOIT BO

JucnuruimeEa BKIoYeHa B 6a30Byro 9acth 61oka 1,61.0.07.01 yue6noro nnana no mamnpasie-
Huto nmoarotoBku BO11.03.04 DnexkTpoHrKa U HaHOAJIEKTpoHUKa. [Ipoduas moAroToBKH
CoBpeMeHHbIe HH()OPMAIIMOHHBIC TEXHOJIOTUHU B 3JICKTPOHHOM TEXHUKE.
W3ydenne aucuIuiiHbl « OCHOBBI KOHCTpYyUpOBaHus W TEXHOJIOI'MS MPOU3BOJICTBA _DIEKTPOHHBIX
cpelcTB» GasupyeTcs Ha cieaylomux aucuumuvaax: MHDOpMaTHKa, UnkenepHas ¥ KOMIIbIO-
TepHas rpaduka, Merposorus crangapTu3anus 1 ceprudukanus. OCBoeHHE JaHHOW AUCIHUILUIAHBI,
B CBOIO OYepe/ib, HEOOXOAUMO JUISl YCIICUTHOTO YCBOSHHS, B IMOCIEIYIOIIEM MPOM3BOJICTBCHHOM
NPAKTUKU U TP BBITIOJHEHUH BBIITYCKHOM KBAJTU(UKAIIMOHHON paOOTHI.
[Ipu ocBOEHHMH JUCIMILIMHBI 00YYArOIIUHCI CMOXKET YACTUYHO MPOJIEMOHCTPUPOBATH CICAYIOIHE
000061eHHbIe TpyAoBbie pyHkIMU (OTD):
° Pa3paboTka eJMHUYHBIX TEXHOJOTHUYECKUX MPOIECCOB M PEKOMEHIAINI 10 YCTPAHCHUIO U
NPEIYNPEKJACHUI0 OpakoB B TMPOU3BOJCTBE HW3ICIUH MHUKPOAIEKTPOHUKH (TIPOdecCHOHATBHBIN
cranaapt 40.058 « HkeHep-TeXHOJIOT MO0 MPOM3BOJCTBY M3ICIUN MHKPOIJICKTPOHUKMY», KOJ B,

ypoBeHb KBasn(pukanuu 6).



° Pazpa0boTka TUIOBBIX TEXHOJIOIMYECKHX MPOILIECCOB U MNIAHMPOBOK pabOYMX MECT U MPOU3-
BOJICTBEHHBIX yYaCTKOB Ha MPOU3BOACTBE U3AEIHI MUKPOAIEKTPOHUKH (ITPOoheCCHOHATBHBIN
cranapt 40.058 «MHxkeHep-TEXHOIIOT 10 MPOU3BOACTBY U3AEIUN MUKPOIIEKTPOHUKNY, Kox C,
YPOBEHb KBaJTU(PHUKAIHH 6).

° CoBepIIeHCTBOBaHUE MPOLIECCOB U3MEPEHUH MapaMeTpoB U MOAU(DUKAIIUN CBOMCTB HAHO-
MaTepHuaioB U HAHOCTPYKTYp (mpodeccronanbublii ctanaapt 40.104 «CrienuaaucT 1o u3MEpPEHHUI0
napaMeTpoB U MOJM(HUKAINN CBOWCTB HAHOMATEPUAJIOB M HAHOCTPYKTYpP», ko1 C, ypOBEHb KBa-
nudukanuu 6).

3. TpeboBaHus Kk pe3ysibTaTaM OCBOSHUS TUCIUTUTMHBI

HpOLICCC HU3YyUCHHA JUCHUILIIMHBI HAIIPABJICH Ha (bOpMHpOBaHI/IC DJICMCHTOB CJICAYIOMIUX KOMHCTCHL{I/Iﬁl

-. [IK-3 Crioco0OeH BBIMOJHATH pabOTHI MO TEXHOJOTHMYECKOW TMOJITOTOBKE MPOU3BOACTBA MATEPH -
aJIOB U U3JICJIUN 3JIEKTPOHHOU TEXHUKH
IT1K-B.3.1 Criocoben mpoBOANTH YUET BUIOB M O0BEMOB IIPOU3BOJICTBEHHBIX PabOT
[1K-B.3.2. CriocoGeH oCymecTBIATh PEriIaMeHTHOE 00CITy )KHUBaHHE 000PY1I0BaHNS.
B pe3ynbraTe u3yueHus: AMCUUTUTHHBI (MOAYTs1) « OCHOBBI KOHCTPYUPOBAHUSI M TEXHOJIOTHUS TIPOU3-
BOJICTBA 3JIEKTPOHHBIX CPEJICTBY» CTYACHT JOJKEH:

3HaTh: COBPEMEHHBICE METOJbl pacyeTa W KOHCTPYHPOBAHHS PA3NIMUYHBIX NPUOOPOB U
AJIEMEHTOB MHTErpajbHBIX CXEM [UIsl pEIIeHUS MPOEKTHBIX, KOHCTPYKTOPCKMX U HCCIENO0-
BaTEIbCKUX 3aJ1a4; -pallMOHATbHBIC BAPHAHTHI KOHCTPYKIMHU MOTYIPOBOAHHUKOBOTO MpUOOpa HUIU
AJIEMEHTAa UHTETPATbHOM MUKPOCXEMBI.

YMeeT: HaXOAWTh ONTHUMAIIbHBIE BAPHAHTHI CXEMOTEXHUYECKHMX U KOHCTPYKTUBHO-TEXHO-
JIOTUYECKHUX PELICHUI

Brnageer: - mpakTU4eCKHMMH HABBIKAMU, IPHEMaMH, CPEICTBAMH PEIICHUS WHKEHEPHBIX 3a-
Jlad TP CO3JaHHUU MOJIYIPOBOJIHUKOBBIX MPUOOPOB MM 3JIEMEHTOB MHTETPAIIbHON CXEMBI - OCHO-
BaMU J(PPEKTUBHOTO HCIIONB30BAHUS CPEICTB BBIYMCIUTEILHON TEXHUKU TMPHU MPOBEICHUU
MIPOEKTHO-KOHCTPYKTOPCKUX paboT; - METOJaMH pacuera M KOHCTPYHUPOBAHHUS PA3NIUYHBIX MOTY-
MIPOBOJAHHUKOBBIX MPUOOPOB U AJIe-MEHTOB UHTETPAIBHBIX CXEM.

4.Cognep:xaHue U CTPYKTYpa JUCUUIUIUHBI (MOYJIs)

B rtabmume 1 mpuBOAMTCS ONMMCaHWE COJACPKAHHS JUCHHUILTHHBI, CTPYKTYPUPOBAHHOE IO
paszenaM, ¢ yKa3aHHEM IO KaXJIOMY pas3zieiny (pOopMbI TEKYIIero KOHTPOJIS: MpaKTHYecKue paboThl
(ITP), xommoxBuyM (K), TectupoBanme (T), pyoexxnbiii KoHTpoJib (PK).

Tabmuma 1
Kon xonTpomnu-
/L KORTP ®dopma
HaumenoBanue pyemou KoMmIie-
Ne Coneprxanue pasnena/ TeMbl TEKYILIETo
paszzneina TEeHIMHU (WU ee
KOHTPOJIS
4acTH)
1 |DnexTpoHHbIE Hcropus pa3BUTHUA 9C. [Moustue | MNK-3 K, T, ITP
Cpe/CcTBa Kak koHcTpyKiuu. JKuznennbrii mukn DC. TIpoek-
IpeaMeT IPOeK- | TUPOBAaHUS KaK HenpephlBHBIN mpouecc. 1Ipo-
TUPOBaHUS OJeMbl TPOEKTUPOBAHUS U HUX B3aUMOCBS3b.
Tpeb6oBanus k C HaksIagbIBaeMble B TEXHUYE-
CKOM 3ajaHuM Bpems mnpoekTupoBaHUs,
Knaccuduxkarus 3C.
2 |Cranpmaprusanus | Llenu u Buasl cranmapti3anuu u yaudukarpm. | [K-3 K, T, ITP
u yaudukanus | Uepapxust 9C 1 METOABI KOMITIOHOBKH.
pu NpoekTrpo- | KoMIoHoBKa Ha reyaTHOM 1uiate, KOMIIOHOBKA
BaHuu JC Monyieit u 61okoB IC. Borpocsl 3proHOMHUKH
Y PEMOHTONPUTOJHOCTH MPU KOMIIOHOBKH.




3 | IpoektupoBa- | Bumsl amekTpryeckoro Montaxa, Tpebosanus | [NK-3 K, T, IIP
HUE 00BEMHOT0 | K 3JIeKTpruueckoMy MoHTaxy. Kiaccudukanus
[I€YaTHOIO JUHUN DJIEKTpUYECKOM cBA3U. IIpaBuna BbI-

MOHTaXa MOJIHEHUS] 00BEMHOT0 MOHTa)Xa, MaTepHajbl U
KOMIIOHEHTBI 11  OOBEMHOrO0  MOHTaXa.
Knaccudukanus mneuatHeix miaT. OCHOBHBIE
OPUHIUIBI ~ [POCKTUPOBAHUS  TIE€YATHOIO
MoHTaxa Ilopsaok mpoekTupoBaHMs TIeyar-
HBIX IIaT. MHOrOCIOMHBIE IME€YaTHBIE IUIATHI,
MIPOLIECC MPOSKTUPOBAHUS U MATEPHAIIBI.

4 [3amwra OC ot [Tpob6aembr mpoektupoBanusi repmerndnbix | [K-3 K, T, ITP
BO3JIEUCTBUN OC. Knaccudukanus v BUAbl 3alUTHBIX TO-

OKpYyKaromien KPBITHH 3JIEMEHTOB, MoayJeH, 61okoB u OC B
Cpebl, U HIOHU- | LIeJIOM. Buabl HMOHM3UPYIOUIETO HW3Iy4YEHUS.
3upyromiero u3- | Mcnonb3oBaHue paauamoOHHO-CTOMKUX
JTy4YEeHUSI. KOMIIOHEHTOB IpH  mpoektupoBanun IC.

Buapl MexaHM4ecKWX BO3JACHCTBHN, B 3aBH-
CHMOCTH OT YCJIOBUHM 3KcIUTyatauuu. Boszneii-
CTBHE yAapoB, BUOpauuii U yckopenuii Ha 3C
AKTHUBHBIE U ACCUBHBEIE METOABI 3amuThel DC
OT MEXaHUYECKUX BO3JCHUCTBHIA.

5 |OcobenHoctu OCOOCHHOCTH MPOSKTUPOBaHKs Ha3eMHbIX cTa- | [K-3 K, T,
npoekTHpoBaHus | MoHapHBIX DC OcoOEHHOCTH MPOSKTUPOBAHUS I1P,PK
OC pa3nu4HOro | HazeMHBIX TpaHcnopTupyeMbix IC. OcobeHHo-

Ha3HAYCHUS CTH MPOEKTUPOBAHMSI HA3EMHBIX MEPEHOCHUMBIX

OC OcobeHHOCTH MPOEKTUPOBAHUS HA3EeMHBIX
HocUMbIX DC. OCOOEHHOCTH NMPOEKTUPOBAHUS
6opToBbIx OC.

CtpyKTypa TACHUTITAHBI(MOTYJIS )

Tabmuua 2. O0mas TpyI0eMKOCTh TUCIMILIMHBI cOCTaBIsieT 4 3aueTHbIX enuHul (144 yacoB)

Bun paGoter TpynoeMKoCTh, 4achl
6 ceMecTp Bcero
OO6mmas TpyA0eMKOCTh (B Yacax) 144 144
KoHnTtakTHas padoTa (B yacax): 68 68
Jlexruu (JI) 34 34
ITpaktnueckue padotsl (I1P) 34 34
CamocTtosTenpHas padora (B yacax): 49 49
CamocTosiTeIbHOE U3YUYEHHE Pa3/IesioB 22 22
[ToaroToBKa M MPOX0KIECHUE MPOMEKYTOU- 27 27
HOHU aTTecTaluu
Bug npoMeXyTOUHOM arTecTanuu JK3aMeH SK3aMeH
Taomuua 3. JIeKIMOHHBIE 3aHATHS
Ne /i Tema

1. Kusznennsiii nukn IC. [IpoekTupoBaHusi KAK HENPEPHIBHBIN IPOLIECC.

2. [IpoGuiembl mpoekTUpOBaHUs U MX B3auMocBs3b. Kiaccudpukanus 9C.

3. [lenw ¥ BUJIBI CTAaHAAPTH3AIMHN M YHUGDUKAIIUH.

4. Hepapxusg 9C 1 MeTO1bI KOMIIOHOBKH.

5. KoMmoHoOBKa Ha 1e4aTHOH Iu1aTe, KOMIIOHOBKa MotyJiel u 010k0B DC.




6. Bupl 551eKTpU4ecKOro MOHTaXa, TPeOOBaHUS K DJICKTPUUECKOMY MOHTAXY.

7. OCHOBHBIE IPUHIUIIBI TPOEKTUPOBAHKS [1€4aTHOrO0 MOHTaxa [lopsanok mpoexkruposa-
HUS IIEYaTHBIX IUIAT.

8. MHOrocI0/HbIE IIEYaTHBIE IUIATHI, IPOLIECC NPOEKTUPOBAHUS U MaTEpHaJIbL.

9. [TokazaTenu Hanexxuoctu IC. IlyTr MoOBBIICHNS HAJCKHOCTH. METOIbI 3aIIUTHI OT
IEKTPOMATHUTHOT'O BO3JIEHCTBUS

10. | Knaccudukanus u BUAbl 3alUTHBIX TOKPBITUI 3JIEMEHTOB, MOTyJiel, 010koB 1 OC B
LIEJIOM.

11. AKTUBHEIE U TACCUBHBIE METOABI 3aIIUTEI DC 0T MEXaHNYECKUX BO3JIEUCTBUM.

12. | OcoGeHHOCTH MTPOEKTUPOBAHUS HA3EMHBIX CTALMOHAPHBIX, TPAHCIIOPTUPYEMBIX ,00pTO-
BbIX OC

Ta6mmma 4. IpakTudyeckue padoThl

No i/t

Tema

1.

HSy‘-ICHI/IC KOMIIBIOTCPHBIX ITPOrpaMM IO COCTABJICHUIO PaJHOCXEM (SHCKTpI/I‘-IeCKI/IX
IMPUHIUITHAJIBHBIX, pa3MCIICHUA HA IJIATC, IICYaTHBIN MOHTa)K).

TpaccupoBka cXeMbl 31EKTPUYECKON MPUHIUIHAIBHOM, C UCIIOJIb30BAaHUEM KPUTEPUEB
ONTUMAJILHOCTH: MUHUMAJIbHAS JJTHHA BCEX DJIEKTPUUECKUX COCTMHEHUN, MUHUMAJTh-
HOE YHUCJIO BCEX MEePECceUEeHU Tpacc

Pa3paboTka paauocxeM (pa3MenieHus: paJuOKOMIIOHEHTOB Ha IIaTe).

Pa3pabotka pagrocxeM (TieUaTHBIA MOHTAXK).

Pacuer paamnaropa norynpoBOJHUKOBOTO MPHOOpa MM MUKPOCXEMBI

SAI Rl Pl b

Pacuer Hane)XHOCTH, TEIUIOBOTO PEKUMa U MEXaHUUECKUX Bo3zeiicTBuil 6110koB JC Ha
5BM

Ta6ymia 5. CaMOCTOSTENbHOE U3YUEHHE Pa3/IeIOB TUCIUILTNHBI

Ne n/nn Bonpocsl, BEIHOCUMBIE Ha CAMOCTOSITENIbHOE H3yUYEHHE

1. | Bugsl napasutnbix cBsizeit B OC. Bunbl skpaHoB. BHeurHue u BHYTpEHHHE 3JIEKTPO-
MarHMTHBIE TOMEXH. BHIbI KOMITEHCAITMOHHBIX CXEM M (PHIIHTPOB.

2. Wepapxus ctpyktypsl coBpeMeHHbIX DC. CKBO3HOE MPOEKTUPOBAHUE U PA3yKPYIHEHUE
coxHbIX OC

3. | CymecTByOIIMe OrpaHMUEHHUS TNIOTHOCTH MEYAaTHOTO MOHTaXa.
Jlommycky 1 OTKJIOHEHHMsI [Ie4aTHOr0 PUCYHKA Ha IUIaTe.

4. | AHanu3 3TanoB KOHCTPyUpOBaHUsA. Buabl KOMIIOHOBKHU: HOMOTrpaduueckas, aHaJIUTH-
JyecKasl, anINKaIlMOHHAs, MOJIeNIbHAs, TpaduuecKast.

5. | IIpaBuna opopmiieHre YepTekeil U pacyeTHO -MOSICHUTENLHOM 3aHCKU COTJIACHO
['OCT

6. Crnioco6b! noBeiieHus HaAexKHOCTH DC 3a cueT KOHTAKTHBIX SIBJICHUH.

7. | CriocoObl BUOpO3AIIUTHl U KOMIIOHOBKM MOJYJIEH NMpPHU MPOEKTUPOBAHUU IOJBUKHOM
HazemHbIxX OC.

8. | BoznelicTBre COIEHOrO MOPCKOTO BO3TyXa, BIaru u obseaeHeHus: Ha Mopckue 9C

9. | HUOKP: opranusanusi u npoBe/ieHue padoT, TEXHUYECKast JOKYMEHTaIHsI.

5.01eHoYHBIe MaTepUabl U TEKYIIETO U PyOeKHOTO KOHTPOJIS
YCIEBAEMOCTHU U IPOMEKYTOUHOM aTTeCTalluu

5.1. KomnokBuym

B cemecTpe mpoBoasTCs 3 KOIIOKBUYMa, KOTOPBIE OIIEHUBAIOTCS 10 8 OAJIIIOB KasK IBIN.

5.1.1. Bompochl, BBIHOCHUMbIE HA KOJLUIOKBHUYM,0-i1 cemecTp
(xoHTpOonupyemas komnereHuus [1K-3)

[TepBrIil KOIOKBUYM
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16.
17.
18.
19.

20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.

33.
34.
35.

36.
37.
38.
39.
40.

41.
42.
43.
44.
45.

Lens 1 3anaun Kypca.

TpeOGoBaHMsS K OCBOSHUIO JUCIIUTLTAHBI.

Ucropus pazsutusa IC.

[ToHATHE KOHCTPYKIIUU.

Kuznennsiit nuka OC.

[IpoexTupoBaHus KaKk HENPEPBIBHBIN IPOLIECC.

Hanexunocts 9C; 0CHOBHBIE KQU€CTBEHHBIE XapaKTEPUCTUKU HaJiexHOCTH DC.
[TpoGnemMbl MPOEKTUPOBAHUS U UX B3aMMOCBS3b.

TpeboBanust k IC HakaAbIBa€MbIe B TEXHHUECKOM 3aJ[aHUH
Bpewmst npoextrpoBanus,

Knaccugukarms 9C.

[enu u BUIBI CTAaHIAPTH3AIUN U YHUDUKAITIH.

Ucnbrtanus 9C Ha BIaroycTOMYMBOCTb U XOJI010YCTOMYMUBOCTb.
MaremaTnyeckoe npeacTaBieHue nokaszareneil HagexHoctu IC.
Hcneitanus JC Ha BO3IeiCTBHE YAAPHBIX (PaKTOPOB.

Bropoii KoiokBryM

O6o00611eHHas cucTeMHast Mojienb KoHCTpykuuu JC.

Ucnbiranus 9C na [1PH.

Ortxkasel OC. 3aBUCUMOCTh YaCTOTHI 0TKa30B JC 0T HapabOTKH.

[IpumeHeHne mporpaMMHOT0 oOecrieueHus s pa3padOTKU NPUHIIUITHATIBHBIX dJIEKTpHYe-
CKHX CXEM.

Uepapxusa 9C u MmeTo16I KOMIOHOBKH.

KomnoHoBKa Ha me4yaTHo# 1ate, KOMIOHOBKA MoayJiel u 61okoB DC

Bonpocs! 3proHOMHUKH U PEMOHTOIPUTOTHOCTH TPU KOMITOHOBKH.

Bupl 35eKTpu4eckoro MOHTaxa, TpeOOBaHUS K SJIEKTPUUECKOMY MOHTAXY.
Knaccudukanus TuHAN S7IEKTPUISCKON CBS3H.

[TpaBuia BeIMONIHEHUS] 00BEMHOTO MOHTa)Ka, MaTepUalibl U KOMIOHEHTHI [ 00bEMHOT0
MOHTaXa.

Knaccugukarus neyaTHsIx miaT

OcHOBHbIE IPUHIUIIBI TPOEKTUPOBAHUSI IEYATHOI'O MOHTaXKa

[Tops10K IPOEKTUPOBAHNUS NIEYATHBIX ILIAT

MHorocmnoiiHble neyaTHbIE TUIAThI, IPOLIECC TPOSKTUPOBAHUS U MaTepUaIIbI

. Ilokxazarenu Hagexxnoctu OC

. [lyTu noBbIILIEHUS HAJIEKHOCTH

. Merox pe3epBUpOBaHUs

Tpetnii KOJIIOKBHYM

ITapasuTHble cBsA3U. BHeNIHee U BHYTPEHHE 3JIEKTPOMarHUTHOE Bo3aelicTre Ha JC.
Bupl 31€eKTpOMarHuTHBIX OMEX.

MeTobl 3a1UTBI OT 3IEKTPOMArHUTHOTO BO3/IEHCTBUS U NIAPAa3UTHBIX CBA3EH NPU MPOEKTH-
poBanuu OC

DIEKTPOCTaTUUECKOE, MATHUTHOE U 3JIEKTPOMAarHUTHOE 3KPaHUPOBAHHUE.
IIpoexTupoBaHue 3KpaHoB.

I'epmernzanus OC.

[Tpobnembl mpoekTHpoBaHus repMeTudHbIX IC.

. Knnaccugukarus v BUzipl 3alIMTHBIX TOKPBITUN 3JIEMEHTOB, Moty e, 6;10koB u OC B 11e-
JI0OM

Ocob6enHocTy poekTHpoBanusi 60pToBbIx IC.

Oco0eHHOCTH TTPOSKTUPOBAHMS HA3eMHBIX CTallMOHApHBIX DC

Oco6eHHOCTH TPOEKTUPOBAHUS HA3EMHBIX TpaHCHOPTUPYeMBIX DC.

Oco0eHHOCTH TTPOCKTUPOBAHUS HA3EMHBIX TIEpeHOCHMBIX DC

OcobeHHOCTH POEKTUPOBAHHS Ha3eMHBIX HOCUMBIX DC.



46. Buapl HOHU3UPYIOIIETO U3JTy4YEHUS
47. . Vcnionb30BaHKE paIMalluOHHO-CTOMKUX KOMIIOHEHTOB MPH NMpoekTHpoBaHUuU JC

Pexomenpanuu npu noAroToBKE K KOJJIOKBUYMY
e 1popaboTaTh KOHCIEKTHI JIEKIIHI MO BOIPOCAM KOJUTIOKBHYMA;
® [IPOYUTATh OCHOBHYIO U JOMOJHUTEIIbHYIO JTUTEPATYPY, PEKOMEHIOBAHHYIO 110 U3Y4aEMbIM
BOIIPOCAM;
® OTBETHUTH Ha BOTMPOCHI KOJJIOKBUYMA;

® [IpU 3aTPYAHCHUAX, IPOKOHCYJIBTHPOBATHCA C IPCTIOAABATCIICM.

Kpurepuu onieHuBanus

Onenka
HEYJIOBJICTBOPHUTEIBHO | YIOBICTBOPUTEIIHHO XOpOIIIO OTJIINYHO
2 Oaia 4 Gamna 6 0aIoB 8 datoB
CTyJeHT He 3HaeT 3Ha- CrymeHT noBepX- CTyIeHT XOpoIIIo CTyIeHT B TIOJTHOM
YUTENHHON YaCTH HOCTHO 3HAET BOIIPO- | 3HAET MaTepHual, 00BeMe 3HAEeT MaTe-
BOIIPOCOB, JIOITyCKaeT CBI KOJUTOKBAYMa, I'PaMOTHO | T10 CY- pHalI, TPaMOTHO H 10
CYIIIECTBEHHBIE OIMUOKU | AOMYCKACT HETOUHO- | IIECTBY M3JIaracT CYIIECTBY M3JIaraet
B OTBETax Ha BOIPOCHI. CTH B OTBETE HA ero, JIOMycKast He- ero, He J0IyCKas Cy-
BOIIPOC KOTOpBIE HETOYHO- MIECTBEHHBIX HETOY-
CTH B OTBETE HA HOCTEH B OTBETE Ha
BOIIPOC. BOIIPOC.

5.2. O0pa3ibl TECTOBBIX 3aaHUIN
(xoHTponupyemas komnereHuus OIIK-4)

[Tepedens padoT mns nmomguepxkanuu DC B TEXHHUECKOM UCTIPABHOCTH HOCUT Ha3BaHHE
a) TexHuueckas UHCTPYKLHUS;

0) Texnuyeckoe omucaHue;

B) TexHMueckoe TMarHOCTUPOBAHUE.

r) OKCIuTyaTaIusi.

daxTopsl, Biustonme Ha DC Mpu 3KCIUTyaTaluy, HOCAT Ha3BaHUE

a) YcCIIoBHS 3KCIUTyaTaIlnu;

0) YcinoBus KIMMaTHYECKHE,

B) YCIIOBHsI BHEITHEH CPEIIbI;

r) YcIoBHs 3JEKTPOOE30MACHOCTH.

Conepxanne IC B TEXHUUYECKHU UCIIPABHOM COCTOSTHUU B TEYEHHE YCTAHOBIEHHOTO CPOKa 110
peanuzanuu 0003HAYAIOT

a) Hcnpasuocts OC;

0) Xpanenue 2C;

B) Koncepranusa OC;

r) Tognocts OC.

[TepeBo3ska c obecnieuenuem padborocnocooHocTn POC o3Havaer

a) JlocraBka OC;

6) Tpancnoptuposka IC;

B) MobunwsHoCcTh OC;

r) Ob6ecneuenne Hagexxuoctu JC.

Kommnekc pabot no noaroroke DC K pyHKIHOHUPOBAHHIO HOCUT Ha3BaHHE
a) TexHuueckoe oociyxuBanue IC;

0) moaroroBka k npumeHeHuno JC;

B) Tekymiero pemonrta OC;

r) 1uiaHoBoro oocmyxxuBanus JC.




6. IlepedeHs onepanuii 10 BOCCTAHOBJIEHMIO HcTIpaBHOCTH DC HOCAT Ha3BaHUE
a) WHcTpykuuu 1o npuMeHeHHIO;
6) TexHuueckoro o0CITy)KUBaHUS;
B) TexHuueckoil JOKyMEHTAllUH;
r) TexHuueckoro yxoja.
7. PemMOHT, IPOBOJAMMBIN B COOTBETCTBUHU C TEXHUYECKON JOKYMEHTAIIMEH HA3bIBACTCS
a) Texymmmu;
6) IlranoBbIMu;
B) BHesanmHbIMU;
r) BoccraHOBUTENBHBIM.
8. PeMOHT, KOTOpPBIi MPOBOAUTCS O€3 MpeBapUTENFHOI0 Ha3HAUCHH S, HA3bIBAIOT
a) HemanoBbim;
6) HopmaTuBHBIM;
B) [locpounsim;
r) BoccraHOBUTEIBHBIM.
9. PeMOHT, KOTOPHBII 00ecredrnBaeT BOCCTAHOBICHHE pab0OTOCIIOCOOHOCTH C 3aMEHOM Y3JIOB,
KOMIIOHEHTOB Ha3bIBAETCS
a) BoccTaHOBHUTENBHBIM;
0) BHesamHbIM;
B) Tekymmum;
r) KanuranbHbiM.
10. PeMOHT, KOTOpBIi1 BOCCTAHABIMBAET HEUCIIPABHOCTH M YACTUYHO PECYPC C 3aMEHOM COCTAaBHBIX
qacTel B COOTBETCTBUM C TEXHUUECKOM TOKyMEHTALMEN U KOHTPOJIEM Ha3bIBACTCS
a) IlmaHoBbIM;
0) Texymum;
B) CpenHuwm;
r) BHemiaHOBbIM;

MeTOJII/I'—ICCKI/Ie PEKOMEHAAINHU 10 TOATOTOBKE K TCCTUPOBAHUTIO

TecTbl — 3TO BOIIPOCHI WM 3a/laHus, IPEAYCMaTPUBAIOIINE KOHKPETHBIN, KPaTKUH, YETKUN
OTBET Ha UMEIOIINECS STAIOHBI OTBETOB. [Ipu caMOCTOATENbHOI NOJATOTOBKE K TECTUPOBAHUIO CTY-
JIEHTY HEOOXOUMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOopadboTaTh NH(YOPMALIMOHHBIA MaTepual MO AUCLIUILIMHE.
[TpoKOHCYIBTHPOBATHCS C MPETOAaBaTeNIeM 0 BONIPOCY BbIOOpa y4eOHOU IUTEpaTyphl;

0) 4eTKO BBISICHUTE BCE YCJIOBHS TECTUPOBAHUSA 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyzer
IIPEJJIOKEHO, CKOJIBKO BPEMEHH OTBOJUTCS Ha TECTHPOBAHME, KAaKOBA CHUCTEMAa OLIEHKU PE3YJIbTa-
TOB H T.1.;

B) MpHUCTynas K paboTe ¢ TecTaMH, BHUMATEIbHO U JI0 KOHIIA TPOYTUTE BOIIPOC U Ipejyiara-
eMble BapHaHThl OTBETOB. BriGepure mpaBuiibHbIE (MX MOXET OBITH HEcKoJbKO). Ha oTnenpHOM
JIMCTKE OTBETOB BBIMMIIUTE U(PPY BONpPOca U OYKBbI, COOTBETCTBYIOIINE TPABUIbLHBIM OTBETAM;

I') B IIpOLIecce PELIeHUs JKeIaTeNIbHO MPUMEHSATh HECKOJIBKO MOJIX0/I0B B PELICHUN 3a/1aHuUS.
OTO MO3BOJIIET MAKCUMAalbHO THOKO ONEpUpOBaTh METOAAMHU pEIEHHs, HAaXOJsd KaXIbli pa3
ONTHUMAaJIbHBIA BapHAHT;

1) ecny Bel BcTpeTniu ype3BbIYaiiHO TpyIHBIN A1 Bac Bompoc, HE TpaTbTe MHOTO BpeMe-
HU Ha Hero. [lepexonute k Apyrum TectaM. BepHutech kK TpyJHOMY BONPOCY B KOHIIE;

€) 00s13aTe’IbHO OCTAaBbTE BPEMs Ul NMPOBEPKH OTBETOB, YTOOBI M30EKaTh MEXaHMYECKUX
OIINOOK.

Kpurepuu onieHuBaHUS

OneHka
HEY/IOBJICTBOPHUTEIHHO YIOBJICTBOPUTEIHHO XOPOIIIO OTJINYHO
0 SayutoB 3 damna 4 damna 5 OayuIoB




Menee 50 % npaBunbHO Bel- | 50-70% npaBunsHo | 71-85% npaBunb- | 86-100% npaBuiib-
ITOJIHEHHBIX 3aJaHHH. BBITIOJTHEHHBIX 33/1a- | HO BBIOJIHEHHBIX | HO BBINOJIHEHHBIX
HUM. 3a1aHUM. 3aJ1aHUMN.

5.3. 3aganus aia 1a00paTOPHBIX 3aHATUI
(xonTponupyemas komnereHuus OIIK-4)

[IpakTuueckue pabOThI SBISAIOTCSA BaKHBIM JIEMEHTOM O0Y4YEeHHUsI, T.K. IPUBUBAET HABBIKU
CaMOCTOSITENTLHON paOOTHI Ha Pa3IMYHOM JIAOOPATOPHOM 00OPYJOBAHUH U YMEHHUE MOJIb30BATHCA
pa3IMYHBIMU IPUOOPAMH U UHCTPYMEHTAMHU.

[Ipumep THIOBOM MpaKTUYECKON pabOTHI
«Pa3paboTka panmocxem»

HGHBIO JTaHHOM paGOTbI SIBJSETCS O3HAKOMJICHHE C METOIUKOMN p33pa6OTKI/I U COCTaBJICHUA
MPUHIOUITHAJIIBHBIX SJICKTPUYCCKUX CXEM IO 'OTOBBIM 06pa3uaM.

MeTtoauueckre pekoMeHAaluu

BrImonmHeHne Kaxk 101 MpaKkTHIeCKOr pabOThI CKIaIbIBACTCS U3 CIEAYIONIUX TAIOB.

1. CamocrosTenbHas MOArOTOBKA CTyIEHTOB K padote. [lepen HauagoM paGoOThI CTYIEHTHI
JIOJKHBI YETKO TMPEACTaBIATh ceOe Iellb padoThl, 3HATH CXEMY, METOJl U3MEPEHUs, PU3NICCKYIO
CYILITHOCTh OXHJIaeMbIX pe3ynbTaToB. CTyA€HTHI, HE IOJTOTOBUBIINECA K pabOTE B COOTBETCTBUU C
STUMU TPEOOBAHUSIMH, K BBITIOJIHEHUIO pa0OTHI HE JJOITYCKAIOTCSI.

2. IlpoBeneHue 3KCrEpUMEHTA. DTOT 3TAll OCYILIECTBISAETCS B COOTBETCTBUM C METOAMYE-
CKUMH YKa3aHUSAMH, KOTOPBIE COACPIKATCS B OMMCAHUU K KaXJI0U padbore.

[Tpu paGote HEOOXOAUMO CTPOTO BHITIOIHATH BCE MpaBUila TEXHUKHU 0€30MAaCHOCTU U yKa3a-
HUS TIPENoIaBaTes.

3. CocraBneHue or4yera O MpojenaHHOW pabore. K oTdery o BBINMONHEHHOW padore
MIPEIBSABIISIOTCS CIICTYIOIINE TPEOOBAHHMS:

OT4der JOMKEH COAEpKaTh MCUEPIBIBAIOUINE JaHHBIE, KaK O I[eTu paldoThl, TaK U O

pe3yJibTarax.

TekcT oTueTa HOKEH OBITH HANTUCAH aKKyPaTHO U Pa300pUYUBO OT PYKH WU MPEICTaBJICH B
BHJIC pacledyaTKy, MOCcjae KOMIBIOTEPHON BEpPCTKU. B 000uX ciydasx TEKCT JAOJKEH MPEICTaBISATh
co0o0if Joruveckoe M3MOKEHUE CylecTBa Bompoca. Hemomyctumo mpuBeneHue Gopmyn, TaOuil
0e3 pa3bsACHEHHMI BceX 0003HaueHWUW U cokpamieHud. OTYeT AOHKEH OBITh MOHATEH IS KaKI0TO
YHUTAOIIET0 0e3 KaKUX-JINOO JOTOIHUTENBHBIX BOIIPOCOB K COCTABUTENIO OTYETA.

4. Tlocne mpeAcCTaBiICHUS OTYETA CTYJEHT JOHKEH UMETh, KAK MUHUMYM, TIOBEPXHOCTHBIE
3HAaHUS TI0 KOHTPOJIbHBIM BOIIpOCaM K paboTe, MMEIIIUMCS B METOAMUYECKUX YKa3aHHIX, U eMy
BBICTABJIICTCS OAJII, KOTOPHIM OIICHEHA JaHHas paboTa.

5.4.1lpomexxyTouHas arrecTauus

(xonTponupyemas komnerenuus OI1K-4)

Cnrcok OCHOBHBIX BOIPOCOB K 3K3aMEHY

1.Hens 1 3anaum Kypca.

2. TpeboBaHusi K OCBOCHHUIO JUCHUUILIAHBL

3.Uctopus pazsutus IC.

4.IToHATHE KOHCTPYKIIHH.

5. Kuznennsriit uka 3C.

6.1IpoekTupoBaHMs KaK HEMPEPHIBHBIN MPOILIECC.

7.Hanexunocts 9C; OCHOBHBIE KAU€CTBEHHBIC XapaKTEPUCTUKU HajexHOCTH DC.



8.IIpo0ieMbl MPOSKTUPOBAHUS U UX B3aUMOCBS3b.

9.TpeboBanus k DC HaKJIapIBAEMbIC B TEXHUYECKOM 33 IaHIH

10.Bpems npoekTupoBaHus,

11.Knaccuduxanus IC.

12.1lenu 1 BUABI CTaHIAPTU3ALMN U YHU(DUKALIUH.

13.Ucnbrtanus OC Ha BIaroyCTOMYMBOCTD U XOJI010yCTOWYUBOCTD.

14 . MaremaTudeckoe IpecTaBiIeHUe oKaszarene HageskHocTu JC.
15.Ucnbrranus DC Ha BO3JEHCTBUE YAAPHBIX (PAaKTOPOB.

16.060061meHHast cucTeMHasi MoJieNib KOHCTpyKIuu DC.

17.Ucnbiranus 9C na [TPH.

18.01ka3ze1 OC.

19.3aBucuMocTh 9acToThl 0TKa30B DC OT HaApaOOTKH.

20.IIpumeHeHne MPOrpaMMHOT0 oOeciedeHus Ay pa3pabOTKU MPUHIUITHAIBHBIX dJIEKTPHU-
YECKUX CXEM.

21.Hepapxua OC u METOABI KOMIIOHOBKH.

22 .KoMmoHOBKa Ha MeYaTHOM Tu1aTe, KOMIIOHOBKA MOTysiei u 6;10koB IC
23.Bonpockl 3proHOMUKH U PEMOHTONPUTOAHOCTH NTPH KOMIIOHOBKH

24.Bupl 2I€KTPUUYECKOTO0 MOHTaKa, TPeOOBAHUS K 3JICKTPUYECKOMY MOHTAXKY.
25.Knaccuduxanus JMHAN SJIEKTPUUECKOM CBSI3H.

26.11paBusna BeIMOIHEHUS 00BEMHOTO MOHTaXa, MaTepUaIbl © KOMIIOHEHTHI JJ11 00BEMHOTO
MOHTaXa.

27 Knaccudukanus nmevaTHbIX IJ1aT.

28.0OCHOBHBIE IPUHIUIIBI TPOEKTUPOBAHMSI IEYATHOIO MOHTAXa

29.1lopsnok TpOEKTUPOBAHMS TTEYATHBIX IIaT.

30.Buzpl 21eKTPOMAarHUTHBIX TIOMEX.

31.ITapa3uTHbIe CBA3M.

32.BHeniHee U BHYTPEHHE 3JIE€KTpOMarHuTHoe Bo3aelcteue Ha OC.

33. MeToabl 3alUThI OT 3JEKTPOMAarHUTHOTO BO3ACHCTBUS U MApa3UTHBIX CBA3EH NpU
npoektupoBanun JC

34.OnexTpocTaTHuecKoe, MarHUTHOE U AJIEKTPOMAarHUTHOE SKpaHUPOBAaHUE.
35.ITpoekTrpoBaHKE SKPAHOB.

36.I'epmeruzanus IC.

37.11po6sieMbl IpOEKTHUPOBaHUS TepMeTUUHBIX JC.

38.Knaccuduxarus ¥ BUIbI 3aIIMTHBIX TOKPBITHIA SJIEMEHTOB, MOAYJIei, 6;10k0B 1 OC B
LEJIOM.

39.Bu/ibl HOHU3UPYIOIIETO U3TYUYEHUS.

40.cnonp30BaHue pagualiiOHHO-CTOMKHUX KOMIIOHEHTOB IIpH npoekTupoBanuu JC..
41.Buzpl MEXaHUYECKHX BO3JIEHCTBUM, B 3aBUCUMOCTH OT YCJIOBUH 3KCILTyaTalllu.
42.Bo3zeiicTBue yaapoB, BUOpaiuii u yckopenuit Ha 9C

43.AKTHUBHBIE U TACCUBHBLIE METOABI 3aIIUTEI DC OT MEXaHUYECKNX BO3IECHUCTBUI.
44.0c0o0eHHOCTH MTPOSKTUPOBAHUS HA3€MHBIX CTalMOHapHbBIX DC

45.0co0eHHOCTH MTPOEKTUPOBAHUS HA3eMHBIX TpaHCIIopTUpyeMbIx OC.
46.0c00eHHOCTH MTPOESKTUPOBAHUS HA3EMHBIX TIEpeHOCUMBIX DC

47.0co0eHHOCTH MTPOEKTUPOBAHUS Ha3eMHBIX HOCUMBIX OC.

48.0cobenHocTH TpoeKTUpoBanus 00pToBBIX DC.

49.Hanexunocts 9C, OCHOBHBIE KaUYECTBEHHBIE XapaKTEPUCTUKHU HaAexxHOocTH DC.
50.Mcnbrtanust 9C Ha BUOPONPOUHOCTb.

51.Cucremnslii noaxox npu npoektuposanuu JC.

52.IlpuMeHeHue MpOrpaMMHOTO 00ecTieueHus ISl pa3padOTKU MPUHIMITAAIBHBIX dJIEKTPH -
YECKUX CXEM.

53.Mcnbitanust C Ha BIaroyCTOMYUBOCTb U XOJI0I0YCTOMYUBOCTb.



54.MaremaTuueckoe IpeIcTaBlIeHNE MoKa3zaTened HajgeskHocTn JC.
55.0t1ka3p1 OC. 3aBUCUMOCTH 4aCTOThI 0TKa30B DC 0T HapaOOTKH.
56.Ucnbitanus DC Ha BO3/AEHCTBHE yIapHBIX (PaKTOPOB.

57.060011eHHas cUCTeMHAast MOJIeb KOHCTpYKIuH JC.

58.Coopka OC Ha MHTETPATIBHBIX CXEMaX.

59.Kommnekcusie ucneitanus JC.

60.HUP: opranuszamus u npoBeneHue paboT, TEXHUUYECKas JOKYMEHTALU.
61.0KP: opranuzanums 1 mpoBeieHrne paboT, TEXHUYECKasi JOKYMEHTAIIHS.

MeTtoaudeckue PEKOMEHAAalHU IPU MMOATOTOBKE K SK3aMCHY

[ToaroroBka CTYyJ€HTOB K 3K3aMEHY BKJIIOUAET NMPOpPadOTKy JIEKLUH, B TEYEHUU CEMECTpa U
HEMOCPEACTBEHHYO IOArOTOBKY B [JHH, NPEALIECTBYIOIIME OK3aMEHY, BKJIOYas, KOHEUYHO,
MOJTOTOBKY K KOJUIOKBUYMaM, TECTHPOBAHUIO, BHIITOJHEHHIO Ta0OPATOPHBIX padOT M UX 3aIINTY.

Jlis moAroTOBKM K OTBETAM Ha HSK3aMEHAIIMOHHBIE BOIPOCHI (OHU BBIAAIOTCS B KOHIIE
CeMeCTpa) CTYJEHT JOJKEH HCIOJIb30BATh HE TOJIBKO KypC JEKIUI, HO U OCHOBHYIO M JIOIOJIHU-
TENbHYIO JHUTEpaTypy IJid BbIpaOOTKH yMEHHs JaBaTh pPa3BEPHYThIE OTBEThI HA MOCTaBJICHHBIE
BOITPOCHI.

B xo1e moAroToBky K 9K3aMeHY CTYACHTY HeoOXoauMo oOpaiiaTh BHUMaHHE HE TOJIbKO Ha
YPOBEHb 3alIOMHHAHMS, HO U Ha CTETICHh MOHUMAHHUS U3y4aeMbIX BOIPOCOB. A 3TO JOCTUTAETCS HE
MPOCTHIM 3ay4YMBAaHUEM, & YCBOCHHEM IMPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUN AHAIUTUYECKUM
MblnieHneM. CreoBaTenbHO, HETIOCPEACTBEHHAs! MOATOTOBKAa K 3K3aMEeHY JOJDKHA B pa3yMHBIX
MIPONOPLIMAX COUETATh U 3aIIOMUHAHKUE, U TIOHUMAaHHUE TPOrPAMMHOI0 MaTepUaIa.

Pacrnipenenenue 6ayioB TeKyliero, pyoeHOro KOHTPOJIA U HK3aMeHa

Ne OOmas 1-s1 Touka 2-s TOUKa 3 Touka
cymMma
1. | Texymmii KOHTPOJIb
MOCEIICHNUE 3aHITHI 10 6an- 3 3 4
JIOB Oamna Oana Oamra
BBITIOJTHEHHUE U 3allyTa 21 7 7 7
71a00paTOPHBIX pabOT Oat OaJIoB OaJITIOB OaJIoB
2. | PyGexxHbIil KOHTPOIH
TECTUPOBAHHUE 15 6ai- 5 5 5
JIOB 0asoB 0ajIoB 0aoB
KOJIJIOKBUYM 24 8 8 8
Oamta 0aioB OasoB 0asioB
Hroro 70 23 23 24
0asuIoB Oamta Oata Oamta
3. | Dx3amen 30 min — 15, max — 30
0aJIoB 0asIoB

Kpurepuu onieHnBanus
[Tpu ocBoeHnu quctumIuHbl popmupyercs kommnereHmus [1K-3. YkazanHnas koMneTeHIHs
(dbopMHpyeTCsl B COOTBETCTBHHU CO CIEAYIOUIMMHU dTATIAMU:
e (QopmHupoBaHUE U pa3BUTHE TEOPETUUYECKUX 3HAHUU, MPEAYCMOTPEHHBIX YKa3aHHOM KOMIIe-
TEHIMEH (JEKIIMOHHBIE 3aHATHS, CAMOCTOSATEIbHASI pad0oTa CTYIACHTOB);
e pHOOpETEeHHE W Pa3BUTHE MPAKTUYCCKUX YMEHHH, NPEIyCMOTPEHHBIX KOMIIETeHIIMEH (J1a-
OopaTopHbIe pabOThI, CaMOCTOSATENbHAs padoTa CTYACHTOB);



®  3aKpCINICHUC TCOPCTUYCCKHX 3HaHHI>i, YMCHI/Iﬁ H IIPAKTUYICCKHUX HABBIKOB, IIPEAYCMOTPCH-

HBIX KOMIIETEHIMeH (J1abopaTopHble pabOThl, MPAKTUKH, BBITYCKHAs KBAIU(UKAIIMOHHAS

pabota).

ChopMUpOBaHHOCTH KOMIIETEHIIMM B PAMKaxX OCBOEHUS TAHHOM JUCIMITIIMHBI OLIEHUBAETCS
10 TPEXYPOBHEBOM LIKAJIE:
e 0a30BbIil YPOBEHB (OLIEHKA «YIOBICTBOPUTEIHHOY) SBIISIETCS 00s3aTeIBHBIM IS BCEX

00yJaromuxcs Mo 3aBEPIICHUH OCBOCHUSI TUCIIUILIAHBI;

® [IPOABHMHYTHII YpOBEHb (OLIEHKA «XOPOIIO») XapaKTePU3yeTCsl IPEBBIILIEHUEM MU-
HUMAaJIbHBIX XapaKTePUCTHK C(POPMUPOBAHHOCTH KOMIIETCHIIMU 0 3aBEPIICHUH OCBOE-

HU JUCHUIIIINHBI,

®  BBICOKHM YPOBCHb (OI_IGHKa ((OTJ'II/I‘-IHO») XapaKTCPU3yCTCA MAKCUMAJIBHO BO3MOXKHOH

BBIPAXKCHHOCTBIO KOMIICTCHIIUN U ABJISACTCA BAXXHBIM KaUCCTBCHHBIM OPUCHTHUPOM IJIA

CaMOCOBCPHICHCTBOBAHUA.

KpI/ITepI/II/I OIICHKN Ka4dCCTBA OCBOCHUSA NUCHUIIJIMHBI TPUBCACHBI B IIPHUJIOKCHUU 2.

6.M6TO,Z[I/IHGCKI/IG MaTcpHralibl, OMPCACIIAOINEC MTPOUCAYPbl OLICHUBAHUA 3HaHHﬁ,
YMGHHP'I, HaBBIKOB M OITbITA ACATCIBPHOCTHU

TaGJ’II/IL{a 6. Pe3yHBTaTLI OCBOCHUs yqe6H01‘/'1 JUCIHUILIMHBI, IIOAJICKAITHUEC ITPOBCPKCE.

PesynbraTer 00yde-
HUS (KOMIIETEHIUH )

OcHOBHBIE TTOKa3aTeNN OIIEHKU
pe3yabTaToOB OOY4YCHUS

Bup onieHouHoro mMarepuana

ITK-3 CriocoOeH BEI-
HOJIHATH PabOTHI 1O
TEXHOJIOTHYECKOH
MOJITOTOB-KE TPOU3-
BOJICTBA MaTepH-
aJIoB U M3ACIUMN
AJICKTPOHHOU TEX-
HUKHA

I1K-B.3.1 Cnocoben
MIPOBOJIUTH yUET BU-
JI0OB ¥ 00BEMOB
MIPOU3BOJICTBCHHBIX
pabor

IIK-B.3.2. Cnooco-
OCH OCYIIECTBIIATH
periaaMeHTHoe 00-
CITy’>KHBaHHE 000pYy-
JIOBaHMUSI.

3HaeT: COBPEMEHHBIC METOJbI pacyera
U KOHCTPYUPOBAHMS PA3IUYHBIX IIPHU-
OOpOB W DIIEMEHTOB HWHTEIPAIBHBIX
CXEM JJIS peicHud IMPOCKTHLIX,
KOHCTPYKTOPCKHUX " UCCIe/IOo-
BaTEJIbCKUX 3aja4; -palioHaIbHBIC Ba-
PHAHTBl KOHCTPYKIIMU TOJYIPOBOIHU-
KOBOIO0 mpuOOpa WIM DJJIEMEHTa WH-
TErpaIbHOW MHUKPOCXEMBI.

BeImonHeHue MpakTHYECKUX
paboT; TUIIOBBIE OIICHOYHBIE
MaTepHaIbl JJIs1 YCTHOTO
onpoca (pazzaen 5.1);
THUIOBBIC TECTOBBIC 33/ IaHUS
(pazgen 5.2);

THUIOBBIC OIICHOYHBIC MAaTEPHU-

asbl K 3a4ety (paszgen 5.4.)

YmMmeer: HaxXOOWUTb OITHUMAJIbLHBIC BapH-
AHTbl CXCEMOTCXHUYCCKHUX U KOHCTPYK-
THBHO-TCXHOJIOTHYCCKHNX pemeHHﬁ

BrImonHeHue npakTHYecKuX
paboT; TUTIOBBIE OIICHOYHBIE
MaTepHaJbl A1l YCTHOTO
ompoca (pazzaen 5.1);
THUIOBBIE TECTOBBIC 33/IaHUS
(pazmen 5.2);

THUIIOBBIE OIICHOYHBIE MAaTEPHU-

ajbl K 9k3aMeny (paszzgen 5.4.)

Bnaf_[eeT: - IPAKTUYCCKUMHU HABbI-
KaMH, pUeMaMH, CPEJICTBAMU PEIICHUS
WH)KEHEPHBIX 32144 ITPH CO3/IaHUH TTOITY-
POBOJHUKOBBIX IPUOOPOB MIIN DIIEMEH-
TOB HHTeraHBHOﬁ CXEMBI

- OCHOBaMH 3()(h)eKTUBHOT'O UCTIONIb30-
BaHUsA CPCACTB BEIUHMCIINTETEHON TEX-
HUKH NIPH NTPOBEICHUHU MPOESKTHO-
KOHCTPYKTOPCKUX paboT;

- METOJAMHU pacyeTa U KOHCTPYHUPO-

Brimonnenne MPAKTUYCCKUX
paboT; THIOBEIE OIEHOYHBIC
MaTCpuraibl JJI YCTHOT'O
onpoca (pazzaen 5.1);
TUIIOBBIC TECTOBBIC 3a1aHUA
(pazmen 5.2);

THUITIOBBIC OICHOYHBIC MaTCpPU-

ajbl K 9k3aMeny (paszzgen 5.4.)




BaHUS PA3IMYHBIX TOTYIIPOBOJHIUKOBBIX
npuOOPOB U 3JIEMEHTOB UHTETPAIbHBIX
CXEM.

7.Y4uebHO-MeToAu4eCcCKOe o0ecredyeHue AUCITUIUTMHBI (MOTYJIs)
OcHoBHas nuTeparypa

1. HOpkoB H.K. TexHonorust mpou3BOACTBA JICKTPOHHBIX CPEACTB. YUEOHHUK JIJIsT BY30B.
Cankr-IletepOypr: U3a-o Jlans, 2014.

2. Konorpusos B. A .OcHOBBI aBTOMAaTU3UPOBAHHOTO IPOCKTUPOBAHUS PAIHO3ICKTPOHHBIX
ycTpoicTB (4acTh 1): YuebHoe mocodue / Tomck : TYCVYP - 2012. 120 c. Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pl1id=4930

3. Komnorpusos B. A .OcHOBBI aBTOMAaTH3UPOBAHHOI'O TPOEKTUPOBAHMSI PAAHO3IEKTPOHHBIX
yCTporcTB (9acTh 2): YuebHoe mocodue / Tomck : TYCVYP - 2012. 132 ¢. Pexxum nocryma:
http://e.lanbook.com/books/element.php?pl1id=4929

4. Jlamanos, A. V1. OCHOBBI KOHCTPYHUPOBAHUSI M TEXHOJIOTHH MTPOU3BOJICTBA PAJUOIICKTPOH-
HBIX cpeacTB. OpraHu3aiys U METOI0JIOTHS MPOIlecca KOHCTPYHUPOBAHHUSI TIPH pa3padboTKe
PaMOAIEKTPOHHBIX CPEIICTB [DIEKTPOHHBIN pecypc] : yueOHoe mocodue 1o Kypcy «OcHo-
BbI KOHCTPYHUPOBAHUS U TEXHOJIOTHH MTPOU3BOJICTBA PAIMO3TICKTPOHHBIX cpencTBy / A. U.
JlamaHOB. — DJIEKTPOH. TEKCTOBBIC TaHHbIE. — M. : MOCKOBCKHIA TOCYJApCTBCHHBIH TEX-
Hudeckuil ynusepcurer umenu H.O. baymana, 2010. — 40 c. — 2227-8397. — Pexum n0-
ctymna: http://www.iprbookshop.ru/31137.html

5. Ko3nos, B. I'. OCHOBbI NPOEKTMPOBAHUSA 3/IEKTPOHHbIX CpeacTB: YuebHoe no-
cobue [DnekTpoHHbIN pecypc] / B. I'. Ko3nos, A. A. YepHbliwes, 1O. I. Ko-
6puH. — Tomck: TYCYP, 2012. — 149 c. — Pexum goctyna: https://
edu.tusur.ru/publications/2783

JononHuTenpHas Jureparypa

1. KoucTtpyupoBanue paaino3aeKTPOHHBIX cpeacTB: YuebHuk /s By3oB / Ilog pea. B.b. Ilect-
pukoBa. M: Paauo u cBsa3p, 1992.

2. «lIpakTHueckas paauodJIEeKTPOHUKA», METOUUECKUE YKa3aHUs K JJabOpaTOpHbIM paboTam,
ComkoB B.A., JlocanoB X.X., 3a6aBun A.H., U3n. KBI'Y, 2013 — 56 cTp.

3. Kodanos IO.H. TeopeTnueckrue 0CHOBbI KOHCTPYHPOBAHUS, TEXHOJIOTUU U HAJEKHOCTH
PaZMOdJIEKTPOHHBIX CpecTB: YueOHuK it By30B. M.: Panuo u cBsa3s, 1991 r.

4. K.M. bumbun, A.M. Bnacos, J1.3. Xypasnesa u 1p. KoHCTpyKTOPCKO-TEXHOIOTHUECKOE
MIPOCKTUPOBAHKE IIEKTPOHHOM ammapatypbl. YueOHuK s By30B. [lox oomr. pen. B.A.
[MaxnoBa. — M; U3a-so MI'TY um. H.O. baymana, 2002. — 528 ctp.

HHuTtepHeT-pecypcesl

bu6mmortexa KBI'Y. URL: http://lib.kbsu.ru/

CnpaBounas mpaBoBas cuctema «I'apant». URL: http://www.garant.ru.

CnpaBounas npaBoBas cuctema «Koncynprantllmtocy. URL: http://www. consultant.ru.
9BC «KoncynbTant cryaenta» http:// www.studmedlib.ru.

[TonmnotekctoBas 6a3a mannbix ScienceDirect: URL: http://www. sciencedirect.com.

SNhWDN =

8.MaTepraibHO-TEXHUYECKOE 00ecredeHNE AUCIIUTUTMHBI

Crenumanu3upoBaHHas JIEKLUOHHAs ayAUTOPHUs, UCIIOJIb3yeMas IPU NPOBEACHUM 3aHATUI
JIEKIMOHHOT'O THUIIA, OCHAIIEHA MYJIbTUMEIUNHBIM MPOEKTOPOM, pabOYMMH MECTaMU CTYAECHTOB U
IIpenoaaBaTels.

MynbTumMenuiiHas Mpe3eHTalys, COIPOBOKAAOLAs JEKIHIO, MO3BOJIAET IPENOAaBaTEIlI0
aKLEHTUPOBAaTh BHUMAHHUE CTYJIECHUYECKON ayAUTOPUU Ha KIFOYEBBIX BOIPOCAX JIEKIIHH.


http://www.iprbookshop.ru/31137.html

CTyneHThl UMEIOT JIOCTYI Yepe3 MHTEPHET K eIUHOMY 00pa3oBaTelbHOMY IMOpTaly, IZie B
OTKPBITOM JIOCTYIIE MMEIOTCSI PECYPChl Y4eOHO-METOANYECKON JTUTEPaTyphl, SBISIOMINAECS pa3pa-
6otkamu Benyuux BY3oB Poccun.

HuctunmHa obecrieueHa:

e TECTOBBIM MaTepuajlaMH B JJEKTPOHHOM oOyuatomeit cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

®  KHIDKHBIM (POHJIOM OMOJIMOTEKH;

® DJEKTPOHHBIMU BEPCUSIMU JIEKIIUN U YYEOHUKOB.

JlaGopaTopHbie 3aHATHS TPOBOIATCS B KOMIBIOTEPHBIX KJIACCaX, OCHAIICHHBIX KOMIIBIO-
TE€paMH C yCTaHOBJICHHBIM HEOOXOAMMBIM MPOTPaMMHBIM 00€CTIEYeHHUEM.

CryneHTsl UMEIOT AOCTYI 4epe3 MHTepHeT MOCTyIl K 3JIEKTPOHHOHN oOywaromie cucteme
«Moodle» (OTKpbBITBI yHHBEPCUTET), KOTOpas IMO3BOJSET pa3MellaTh JJIEKTPOHHBbIE Y4ueOHbIE
MaTepHalbl JOCTYITHO JJISl CTyIEHTOB YHUBEPCUTETA.

[Tpu npoBeaeHNUN 3aHATHI JIEKIIMOHHOTO THUIA, CEMUHAPCKHUX 3aHSITUNA HCIOJB3YIOTCS: JIH-
[IEH3MOHHOE TPOrpaMMHOe 00ecTIieYeHrne U CBOOOHO pacTpOCTPaHsIeMbIe TIPOTPAMMBI:

e  Microsoft Office mumensust: [loroop Nel35 or 22.05.2018, moroBop Ne m-21100 ot

20.09.2017, ceptudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
norosop Ne 18/2016-31603884322 ot 12.08.2016, nmoroBop Ne 4/14-08 ot 14.08.2015,
noroop Ne 1/01-12 ot 01.12.2014, moroBop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009, ceprudu-
kat ot 18.06.2008, ceptudukar ot 12.10.2007, ceprudukar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader nmiieH3mst: npemocTaBisieTcsi OECIIATHO HA YCIIOBHSX
1o ajpecy https://www.adobe.com/rw/legal/terms.html;

e Morzilla Firefox muensus: GPL/LGPL/MPL, Google Chrome nurieH3ust: ipenoCcTaBisieTCs
OecIUIaTHO Ha YCJIOBHUSIX JIMIICH3MOHHBIX COIVIAIICHHH Ha MPOrpaMMHOE OOecreueHue ¢
OTKPBITBIM HCXOMHBIM KOZIOM 10 ajapecy https://code.google.com/intl/ru/chromium/
terms.html.

AHTuBHpYycHOe mnporpammHoe oOecnieueHue Kaspersky Endpoint Security CranmapTHbIi
Russian Edition;

AltLinux (Anet OGpa3oBanue 8);

CBOOOJTHO PaCIpOCTpaHseMble TPOrpaMMBbI:

Academic MarthCAD License - maTeMaTH4eCKOe IporpamMMHOe oOecreueHne, KOTopoe
MIO3BOJISIET BBIMOJIHATH, AHAJIM3UPOBATh BayKHEHIIINE HHKEHEPHbIE pacyeTbl U OOMEHHMBATHCS UMU;

WinZip mist Windows - mporpamMM Jisi CKaThs B paCliakoBKH (DAIIOB;

RuSplan 6.0 - nporpamma a5t uepueHUs HIEKTPOHHBIX CXEM.

JUIss CTYACHTOB C OTPaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0pPOBBSI CO3JaHBI CIICIHAIBHBIC
yCIOBHS IS TTOJTydeHus: oOpa3oBanus. Crienuaau3upoBaHHOE MMOMEICHHUE /1711 HHBAIUIOB PaCIo-
noxkeHo mo azapecy: 360004, Kabapauno-bankapckas pecmyOnuka, r. Hampumk, yn. UepHbimieB-
ckoro, 173. I'maBHbIi yueOHBIH KOpITyc yHUBEpcUTETa, ayauTopus Nel45.

B mensx [MOCTymMHOCTH TIONyYeHHUs BBICIIETO 00pa3oBaHUS 1O 00pa30BaTEIbHBIM
porpaMMaM HMHBAIMJAMM M JIMIAMH C OIPaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbsI YHHBEpPCHUTE-
TOM O0ecreunBaeTcs:

aJIbTepHATUBHOM Bepcuel oduimansHoro caiira B cetu «MIHTepHET» JUIs C1a00BUIAIINX;

MPUCYTCTBUE aCCHUCTEHTA, OKa3bIBAIOIIETO 00yJaronIeMycsi HEOOXOAMMYTO TIOMOIIIb;

JUIS. MTHBAJIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBsSI IO CIIyXy — AyOIUPO-
BaHUE BCIIyX CIIPaBOYHOW MH(OpPMaIMU O pacluCaHUM Y4eOHBIX 3aHATHUI; oOecrieueHue HaJiexa-
IIMMU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUS HH(OPMAIIUH;

JUTSE MHBAJIMJIOB M JIUI] C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBbBsI, IMEIONINX HapyIie-
HUSl OIOPHO-/BUraTeIbHOTO ammapara, CO3JaHbl MaTepHalbHO-TEXHHUYECKUE YCJIOBUS olecre-
YHBAOIINE BO3MOKHOCTh OECHPEISTCTBEHHOTO JOCTYIAa O0YJaromuxcss B y4eOHbIE MOMEIICHUS,
O00BEKTy MHUTAHUs, TyaJleTHbIE M JpyTryue MOMEIICHUS YHUBEPCUTETA, a TakKe MpeObIBaHUS B yKa-



3aHHBIX MOMEMICHUAX (HAIUYHE PACIIUPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH W JPYrHX MpH-
crocoOeHui).



IIpuniaoxenni 1

JIuct u3mMeHeHuit (10MOJTHEHNH)
B paGoueii nporpamme qucuummabl «OCHOBBI KOHCTPYHPOBAHUS U TEXHOJIOTHSI TTPOU3-
BOJICTBA DJIGKTPOHHBIX CpeAcTB» 1o HamnpasieHuto 11.03.04 DnekTpoHuka u
HAHODJICKTPOHUKA, MPpodmib moaroroBku CoBpeMeHHBbIC WH(POPMAIMOHHBIC TEXHO-

JIOI'H B 3HeKTpOHHOﬁ TCEXHUKE
Ha 2021-2022 yuyeOHsblii roa

Ne [IepeyeHb BHOCUMBIX

Onement (nmyHkt) PIT N . [Ipumeuanue
n/m M3MEHEHUH (JIOTIOJIHEHMI)

O6CY)KI[CH3 U pCKOMCHIOBaHa Ha 3aCCAaHUU Ka(l)e,[[pbl_

QJICKTPOHUKH U !!H!h[!OBBIX HH!I!O[!M&!!I/IOHHI)IX TCXHOHOFI/Iﬁ,

pOTOKOJ Ne OT « » 2021 r.

3aBenyroumii kadenpoit / P.II. Temesn /

MOATNCH pacumdpoBKa HOAITUCH nara




Ipu-
Hue 2

pun
Kaye-
0CBOE-
JIHC-
HBI

KPUTEPUN U ITIOKA3ATEJIN OHUEHNBAHMA PE3YJIbTATA OBYUEHUA

[IIxana mo TpaauIIMOHHON NATHOATUTEHON crucTeMe

PE3VJIETAT OBYYE- | yen basoseiit | 1 eyt }
Ko komrie- HUS ony HEYIOBJIETBOPH- YPOBEHB - Boicokuil ypoBeHb
TEHIUK 110 IUCLHIUTHHE (MOZy- | of | TEIPHO YAOBICTBOPH- XOpoTIo OTIMIHO
o) TEJBHO /
[Ikama mo GayIEHO-PEUTHHTOBOM CHCTEME
25_ 36-60 61 —80 81-90 91 -100
CnocobeH 3HaTh: @®parmentapusle | Obmee, Ho He | ChopmupoBan- CdopmupoBanHoe
NPUMEHSTb -KaK  UCMONb30- MOHMMAaHUE -KaK | CTPYKTy-pUPOBaH- | HBIE, HO  CO- | CHCTEMaTHYECKOe
COBPEMEHHbIE | BaThb MHGOPMALM- MCNonb30BaThb HOE TIOHMMAaHHE - | IepiKallue OT- | IOHUMaHHUE  -Kak
KOMMblOTEp- OHHO-KOMMYHYKa- WH(POPMALIMOHHO- | KaK WCMONb30BaTh | fedbHblE  Hpobe- | UCMONb30BaTh
Hble  TEeXHOo- KOMMYHVKaUMOH- | MH(OOPMALIMOHHO- | bl TOHMMaHHE - | MIHPOPMAaLMOHHO-
norum qng | MoHHbIe TexHO- Hble TEXHOMOrUN | KOMMYHWKALMOH- | kak  WMCMOMb30- | KOMMYHUKALIMOH-
NOAroTOBKM Jiormn npu noucke Npu Noucke Heob- | Hble  TeXHOMOrMMM | gaTe nHpopma- | Hble  TexHomornu
TeKCTOBOM |  HEoBxoammoil xoAumon npu noucke Heob- | oHHO-kOMMyHK- | MPU Moncke Heob-
KOHCTPYK- MHdopmaLmn VH(OPMALMK - | XOAMMOIA KaLuoHHble — Tex- | XOAMMOU
He | COBPEMEHHble MHgopmaLumn - | Honormm npu | Hdopmaumm -
TOPCKO-TEXHO- | (OMIK-4.1.), sua | UHTEPAKTUBHbIE | COBPEMEHHbIE WH- | nomcke HeoBxo- | COBPEMEHHBIE  UH-
TOrm4eckou -COBpPEMEHHbIE WH- | er nporpamMmHble TepaKTUBHbIE ,D,I/IMOVI Mchopma- TepaKkTUBHbIE
[OKYMEHTaLun | TepakTUBHbIE KOMMMeKCbl  ANs | nporpaMMHble UMM -COBPEMEH- | MPOrpamMMHble
c y4yeTom | NporpamMmmMHble BbIMNONHEHUS N | KOMNEKebl ANS | Hble MHTepaKkTUB- | KOMMIIEKChI ans
TpeboBaHun KOMMJIEKChI Aana PEAaKTUPOBaHWA | BLIMNOMHEHWSI U Pe- | yple  nporpamm- | BIMONHEHNS U pe-
HopmaTuBHow | BbIMONHEHMA 1 pe- TEKCTOB, N300- | NaKTUPOBAHUA TEK- | Hple  KOMMAMEKChl | A4AKTUPOBaHUS Tek-
[IOKyMeHTaLmm OaKTUpPOBaHUNA TEK- pa>KevHVIVI n 4dep- CT(?,B, M306p%me- Ons BbINOMHEHUs CTQB, M306p%me-
(OMK-4) CTOB,  n300paxe- Texeun HUI 1 YepTexen MW pepakTMpoBa- | HUM 1 YepTexen
HAM 1 JyepTexen - Hus oy
(OIIK-4.3.), n3obpaxeHnn wn
YepTexemn
YMmeTb: YactuuHo B 1nemom ycnem- | B nenom ycnemi- | ChopmupoBanHoe
-NPOEKTUPOBATb OCBOGHHOE YyMe- | HOe, HO HE CH- | HO€, HO COJepKa- | yMCHHE MPUMCHSTH
peLleHNe KOHKpeT- HUE MPOEKTUPO- | CTEMATUYECKH OCY- | I[e€  OTHAEIbHBIC | COBPEMEHHBIC
HOW 3aJayn NpoekK- BaTb PELleHNe | mecTBIsIEeMOe yMe- | TpoOesl yMeHue | MPOEKTUpoBaThb
Ta, BblbMpas KOHKPETHOW 3aAa- | Hue NPOEKTUPO- | MPOEKTMPOBAaTL PeLIeHne KOHKpeT-
ONTUManbHbIN Yn NpoekTa, Bbl- | BaTb pelueHve | pelueHvie KOH- | HON 3aJa4un npoek-
cnocob ee pelue- brpas onTuMank- | koHkpeTHOM 3apa- | KPeTHOM  3afgaum | Ta, BbIGMpas
HUSl, uWcxoads U3 HbIl cnocob €e | yy npoekTa, BbIOM- | MPOEKTa,  BbIOM- | ONTUMAarnbHbIN
[J'elz’CTByI-OLU'MX npa- PEeLLeHUs, UCXOAS | pas ONTUMAnbHLIA | Pas  ONMTUManb- | CMocob ee  pelue-
BOBbIX HODM W M3 [eiCTBYIOWMX | cnocob ee pelue- | Hbli crnocob ee | HUS,  ucxoast U3
P He | MPA@BOBBLIX HOPM U | Husa, umcxodd w3 | PelleHns, ucxoaa | AGUCTBYIOLMX npa-
nvewnxea  pe- yme | VMEIOMXCS e~ | neiicTBytoWMX Mpa- | 13 AENCTBYOWMX | BOBbIX  HOpM U
Cypcos U OfpaHit- | = = | cypcoB U OrpaHu- | gogbiX  HOPM W | MPABOBbLIX HOPM U | UMEelLIMXCA  pe-
HYEHUN YeHUn MMeIoLLMXcS pe- | UMeLNXeca  pe- cypcoB W1 orpaHu-
(OITK-4.2.), - WCnonb30BaTh | cypcoB M OrpaHu- | CYPCOB W OrpaHu- | YEHW
-MCMONb30BaTh COBpPEMEHHbIe YeHui YyeHui - MCnonb30BaThb
COBpeMeHHbIe cpeactea  aBTO- | - UCMonb3oBaTh | -  MCMOMb30BaTh | COBPEMEHHbIE
cpeactea aBTOMa- Martm3aumm - pas- | copeMeHHbIe COBpPEMEHHbIE cpenctea aBTOMa-
TM3aumm paspa- paboTkm U Bbl- | cpegcTBa aBTOMa- | CpeacTsa  aBTo- | TU3auum paspa-

JIOZKE-

Kpure-
OILICHKH
CTBa
HUS
LUTLIN-
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