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Pabouas mporpamma nucuurinHb(MoOy s1) «BBeaeHre B KOHCTPYUPOBAaHUE 3JIEMEHTOB
CBUC» /coct. I'.A. MycrtadaeB — Hanpunk, KbI'Y, 2024, 17 c.

PaGouass mporpamMma mnpeaHasHaueHa JUIsl MPENOAaBaHUS JAUCHUUIUIMHBI(MOIYJS) IO
BeiOopy b1.B.03./IB.01. crymentam o4HO#l (hopMbl OOy4eHHs 1O HANpPaBICHUIO TOATOTOBKU
11.03.04 DnexTpoHKKa U HAHOAJIEKTPOHUKA B 6 cemecTpe , 3 Kypca

Pabowas mporpamma cocTtaBieHa ¢ y4eToM (heJepalbHOTO TOCYAapPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa BBICIIETO OO0pa3oBaHMs 10 HampasieHuto moarotoBku 11.03.04
«DJIEKTPOHMKA U HAHOAJICKTPOHUKAY», YTBEPKICHHOTO MPUKa3oM MUHHUCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepaunn «19» 09. 2017 r. Ne 927.



e Wb =

7.1.
7.2.
7.3.
7.4.
7.5.

COOAEPXAHMUME

Ienu u 3a1a41 OCBOEHUSI IUCLUIUINHBI

Mecro nucuurunnsl (Monyist) B ctpykrype OIIOIT BO
TpeboBaHust K pe3ysbTaTaM OCBOEHUS AUCLMILIUHBI (MOYJIs)
Conepixkanuie U CTPYKTypa JUCHUTLTUHBI (MOIYJIs)

OrneHOUHBIE MaTEePHAIIBI AJISl TEKYIIETO U pyOeKHOTO KOHTPOJIS
YCIEBAEMOCTHU U MPOMEKYTOYHON aTTECTALIUN

MeTtoaudeckue MaTepralibl, ONPEAEIAIOINAE IPOLEAYPbl OLICHUBAHUS
3HAHWUH, YMEHUH, HABBIKOB U (WJIM) OIIBITA AESITEIbHOCTU

Y4eOHo-MeToAuYecKOe 0OecTieueHIe TUCIUTUTMHBI (MOTYIIS)
OcHoBHast TuTEpaTypa

JlonoTHUTEbHAS JIUTEPATYPa

[lepuonnveckue n3nanus ( BECTHUK, OFOJIJICTEHbB, XKYPHAT)
WuTepHet-pecypcsl

Mertoaudeckue yKazaHUsi MO TPOBEICHHUIO Pa3IMYHBIX Y4YCOHBIX 3aHATHH, K
KypPCOBOMY ITPOSKTUPOBAHHIO M IPYTHM BHJIaM CaMOCTOSITEIIbHON paOOThI
MarepuanbHO-TEXHHUECKOE 00ECIICYCHHUE TUCITUTUINHBI (MO/TYJIs)

JIuct n3MeHeHuH (JIONOJHEHM) B paboueii mporpaMme JTUCHUTLIHHBI
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1 Lenp 1 3ama9n OCBOCHUS JUCITUTIITUHBI(MOTYJIS)
[lenu wu3ydeHus IUCUUIUIMHBI(MOIYJs) «BBeneHue B KOHCTPYMPOBAHHE BIIEMEHTOB
CBUC» - wu3ydyeHwe CTyJEHTaMM METOJIOB pacueTa M KOHCTPYMPOBAHHUS pa3IMYHBIX
MOJTYIPOBOTHUKOBBIX ITPHOOPOB U 3JIEMEHTOB MHTETpaIbHBIX MUKpocxeM (MUMC).

3amaun M3ydeHUs IUCHUIUIMHBI(MOAYNS): B paMKax AMCHUILIMHBI PacCMaTPUBAIOTCS
KOHCTPYKTUBHBIC ¥ TEXHOJIOTUYECKHE CIOCOOBI peaIn3aliy MOIYIPOBOIHUKOBBIX MPUOOPOB H
AKTUBHBIX 3JIeMeHTOB MC; KOHCTPYKTOPCKO-TEXHOJOTUYECKUE U (PU3HUECKHUE OTPAHUICHUS TIPU
MIPOEKTUPOBAHUM; CTPYKTYphl aKTUBHBIX 31eMeHTOB MC U uxX CBA3b € KOHCTPYKTHMBHO-
TEXHOJIOTHYECKUMU [TapaMeTPAMH.

W3yuenne qUCUUIUIMHBI HAIIPABJICHO HA TIOATOTOBKY CIIEIIHATUCTOB, CIIOCOOHBIX pelIaTh
1Ipo0JIEMbI, BOZHUKAIOLIME IIPU IPOU3BOICTBE U SKCIUTyaTallui U31EIUM 3JEKTPOHUKU U
HAHORJICKTPOHHUKH C y4ETOM 00JIaCTH, TUIIOB | 33Ja4 MPO(PEeCCHOHANBHOM NesITeTbHOCTH B
COOTBETCTBUU C MPO(PECCUOHATBHBIMU CTYACHTAMU:

° 40.058 «HKeHep-TeXHOJIOT 10 MPOU3BOACTBY U3ACIUA MUKPOIJIEKTPOHUKNY», KOTOPBIH
yTBepkieH npukazoM Muntpyna Poccun ot 03.07.2019 Ned80n u 3apeructpupoBad MuHocToM
Poccuu 29.07.2019 Ne55439;

o 40.104 «CnenmanucT TO HW3MEPEHUIO TMapaMeTpoB H  MOAM(DUKAIUU CBOWCTB
HAaHOMAaTEPUAJIOB M HAHOCTPYKTYp», KOTOPBIM yTBEpKIEH mnpukKa3oM Mwuntpyaa Poccum or
07.09.2015 Ne593n (B penakuuu, BBefennou B neiictaue ¢ 20.01.2019 r. npukazom Muntpyna
Poccun ot 14.12.2018 Ne8071) u 3apeructpupoan Muntoctom Poccuu 23.09.2015 r. Ne38983

2 Mecro pucuumunbi(Moaynst) B ctpykrype OIIOII BO

JlucumiuinHa OTHOCHUTCS K BapuaTHBHOM YacTu yueOHoro mana — b1.B.03./1B.01.02
OneMeHTHOM 06a30i IPU CO3JaHUH JIEKTPOHHBIX YCTPOICTB SIBJISIFOTCS MOJIYIPOBOJHUKOBBIE
npubops! 1 UC. IIpoekTrpoBanue noyiynpoBoAHUKOBBIX prudopos u UC ¢ yuetom
KOHCTPYKTUBHO-TEXHOJIOTHYECKUX OCOOCHHOCTEH armnapaTypbl MO3BOJISIET OBBICUTh MX
Ha/IeKHOCTh U 00ECTIEYUTh BO3MOXHOCTh JOCTH)KEHUSI ONTUMaJIbHBIX TapaMeTpoB POA.
[TosTomy BMecTe ¢ auctumuinHaMu: «OCHOBBI KOHCTPYMPOBAHUS U TEXHOJIOTHS IPOU3BOJICTBA
AIIEKTPOHHBIX CPEACTB » 00pa3zyroT Npo(heCCHOHATIBHYIO OCHOBY AJIsl OATOTOBKU CTYJ/IEHTOB 110
npodmto «CoBpeMeHHbIe HHPOPMALMOHHBIE TEXHOJIOTHH B AJIEKTPOHHOU TEXHHKE. B cBs3H ¢
ITHM, SIBJISETCS aKTyaJIbHBIM YTEHUE TUCIHUIUIHHBI « BBEIeHNEe B KOHCTPYHPOBAHUE dJIEMEHTOB
CBUC».

ITpu ocBOCHMM AMCUUIUIMHBI 00yHArOIUIC CMOKET YaCTUYHO POIEMOHCTPUPOBATh
cnenyromue 0000meHHbIe TpyAoBbie GyHKINH (OTD):

° Pazpa0oTka eJMHUYHBIX TEXHOJOTMUYECKUX MPOLIECCOB U PEKOMEH Al M0 yCTPaHEHUIO
U TIPEAYNPEKICHUIO OPaKOB B IPOU3BOJICTBE U3IENTUIl MUKPOIJIEKTPOHUKH (TPOdhecCHOHATbHBIN
crangapt 40.058 «HxkeHep-TeXHOIOT MO MPOU3BOACTBY M3IEINI MUKPOIIEKTPOHUKHNY, KOA B,
ypoBeHb KBanupuKanuu 6).

° Pa3paboTka TUTIOBBIX TEXHOJIOTHYECKUX MPOIIECCOB U TUIAHUPOBOK PAa0OYUX MECT U
MIPOM3BOJICTBEHHBIX YYaCTKOB Ha MMPOU3BOJICTBE M3/ICTHIA MUKPOIIIEKTPOHUKH
(mpoceccronanbublii cTangapT 40.058 «HKeHep-TeXHOJIOT M0 MPOU3BOICTBY U3EIUI
MHUKPOAJIEKTPOHUKNY, KoJ C, ypOBEHb KBaTU(PUKAIIH 6).

° CogepilieHCTBOBaHHE MPOLIECCOB U3MEPEHUN TapaMeTpOB U MOIU(UKAIIK CBONCTB
HaHOMAaTepHaJIoB U HAHOCTPYKTYp (mpodeccronanbublii ctanaapt 40.104 «Cnenuanuct no
U3MEPEHUIO TapaMeTpoB U MOJM(UKAIIMK CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTYp», ko C,
YpOBEHb KBaJTH(pHUKAIHHU 6).



3. TpeboBanus K pe3yabTaTaM OCBOSHUS JTUCIIMILTHHBI(MOIYIIS)
[Iporniecc u3ydeHust TUCIMUILIMHBI HAIIPaBJICH HA OPMUPOBAHUE DJIEMEHTOB CIIEAYIOIINX

KOMIIETEHIIUN:

-- CIIOCOOHOCTBIO BBIMTOJIHSITE pa6OTBI 10 TEXHOJIOTHYSCKOM IMIOATOTOBKEC IIPOHU3BOACTBA

MaTepuaioB U u3Jenuil anekTponHon Texuuku (I1K-3);

-CII0COOEH OpraHnu30BaTb MCTPOJIOTHUYCCKOI'O obecrieyeHume

uzzienui anekTponHon TexHuku (I11K-4)

B PE3YIbTATC OCBOCHUA JUCIUILIIINHBI O6y‘laIOHII/II71051 JOJIDKCH:
3HaTh: MPUHIIMII y4eTa BUAOB U 00eMOB IPON3BOACTBEHHBIX padboT( [1K-3.1.)
METOUYECKYI0 0a3y U3MEPEHUI apaMeTPOB TEXHOJIOTHUYECKHUX MPOIECCOB U TECTUPOBAHKE
npoaykra npoussojcTsa (I1IK-4.1).
YMeTh: OCyIIeCTBIIATh perilaMeHTHOE o0cykuBanue ooopynoBanus( [1K-3.2),
OCYIIECTBIISITh MMPOBEPKY, HACTPONKY U KaTUOPOBKY 3JEKTPOHHOU U3MEPUTEIbHON

anmapatypsl (I1K-4.2).
Bragerh: HaBbIKAMU HACTPOWUKH BBICOKOTEXHOJIOTUYECKOTO OOOpPYHIOBAaHUS B COOTBETCTBUHU C
HACTPOWKH, HABBIKAMH METPOJIOTHUECKOTO COMPOBOXKICHHS TEXHOJIOTHMYECKHX

[mpaBuJIaMH

MponeCcCOB M SKCILTyaTalluu
CDOpMI/IpOBaHI/Ie HpO(i)CCCI/IOHaJIbHLIX KOMHGTGHHI/Iﬁ OCYHICCTBJIACTCA B COOTBETCTBUHU C
HpO(l)CCCI/IOHaJII)HI)IMI/I CTaHJapTaMu U OpUCHTUPOBAaHAa HA BLIITIOJIHCHUEC 0606HIGHHI)IX TPYHAOBBIX

bynkuii (OT®) u Tpynoseix pynkiuit (TD):

IMPpOU3BOJACTBA MATCPUAJIOB H

[IpodeccnonanpHast
KOMIICTCHIIHSI

[TpodeccrnonanbHbIM
CTaHAapT

O0001eHHas
TpyAoBasi GyHKIUs

TpynoBast QyHKIHS

ITIK-3. Criocoben
BBITIOJIHSTH PaOOThI
10 TEXHOJIOTHYECKOM
IMOJTOTOBKE
MPOU3BOACTBA
MaTepHualoB U

U3 Ienni
JJIEKTPOHHOU
TEXHUKHU

ITK-4. Criocoben
OpraHU30BaTh
METPOJIOTUYECKOTO
obecrieueHus
MIPOU3BOJICTBA
MaTepHaJioB U
u3aenui
3JIEKTPOHHOM
TEXHUKHU

40.058 «nxenep-
TEXHOJIOT 0
MIPOU3BOJICTBY

15 I (SN 0505
MHUKPOIJIEKTPOHUKI

40.104 «Cnenuaauct
10 U3MEPEHUIO0
napameTpoB U
MoauUKAIII
CBOICTB
HaHOMAaTEPHAJIOB U
HaHOCTPYKTYpP»

Pa3zpaboTrka TUTIOBBIX
TEXHOJOTUIECKUX
HPOLIECCOB U
IUTAHKPOBOK pabOUmx
MECT U
MIPOU3BOJICTBEHHBIX
Y4aCTKOB Ha
MIPOU3BOJICTBE
171631 (X1 1707
MUKPOAJICKTPOHUKH

CoBepiieHCTBOBaHUE
MIPOIIECCOB
U3MEPEHUIN
rapaMeTpoB U
MoaupUKAITIT
CBOWCTB
HAaHOMATepPHAJIOB U

HAHOCTPYKTYP

AHanus npu4yrH
Opaka npu
W3TOTOBIICHUU
U3aenni
MHUKPOAJIEKTPOHUKHU
U pa3zpaboTka
PEKOMEHIALHI 110
UX YCTPaHEHHIO U
PEIYPEKACHUIO

Pazpabotka
€AMHUYHBIX
TEXHOJIOTUYCCKUX
MIPOIIECCOB
U3TOTOBJICHHUS
n3aenni
MUKPOIJIEKTPOHUKHU

MonepHusanus
CYIIECTBYIOIIHUX U
BHEJPEHUE HOBBIX
METOJIOB U
o0opymoBaHus st
A3MEPEHUI
napaMeTpoB
HaHOMATEePUAIOB U

HaHOCTPYKTYP.




[IproGpectu OMBIT AESITETHLHOCTH: MPOEKTHPOBAHUS MOTYNPOBOIHUKOBBIX MPUOOPOB W WHTETPATBHBIX

CX€M, ONTHMHU3AIHNHU IOJYIIPOBOAHHUKOBBIX CTPYKTYP M TEXHOJOIMAMH IPOCKTUPOBaHHWA, - OCHOBAMU

3¢ PEKTUBHOTO UCTIOIB30BAHUS CPEACTB BHIUMCIUTEIBHON TEXHUKH MPU POBEICHUH MPOEKTHO-

KOHCTPYKTOPCKHX PadoT;

4. ConeprkaHue U CTPYKTypa JUCLMILIMHBI (MOYJIsA)
Tabmuua 1. Conepkanue AMcCUUIUIMHBL (MOAayJisi) «BBelneHue B KOHCTPYHPOBAaHUE 3JIEMEHTOB
CBUC» nepedeHb OIIEHOYHBIX CPEACTB U KOHTPOIMPYEMBIX KOMIIETEHIIUI

Kon Haumeno
KOHTPOJI |  paume
Ne Hamwetiopariie Copneprxanue paszuena pyeMOil | oueHOYHO
/I paznena/ TeMbl
KOMIIETEH ro
LTHH cperncTBa
Konctpyktus | I[Ipenmer nucuumuiuHbl U ee 3anayd. 3agaun U | [MK-3
HO- HOPUHIUIBI MUKpO3JIeKTpoHukU. Kiaccudukauus | [TK-4
TEXHOJIOTUYEC | MOJIYIIPOBOJHUKOBBIX MPUOOPOB U MHTETPaAJIbHBIX
KM€ BAapUaHTbl | MUKPOCXEM MO (YHKIHMOHAJIBHBIM, CTPYKTYPHBIM
HCIIOJIHCHUSA U KOHCTPYKTHUBHO-TEXHOJIOTMYECKUM IpU3HAKAM. K,T,ITP
OunoysApHbIX | OPPEeKT OTTECHEHHS SMUTTEPHOIO TOKa B
IIOJIYIIPOBOJIH | TPAH3UCTOpax, KOHCTPYKTUBHBIN pacyer
UKOBBIX TOIOJIOTUH TPAH3UCTOpA
CTPYKTYpP
2. | KonctpyktuB | Metossl U30JISIUHT 3seMeHTOoB | [MTK-3
HO- MOJIYITPOBOJHUKOBBIX NUMC. Koncrpykunu | [1K-4
TEXHOJIOTUYEC | akTUBHBIX  3yieMeHTOoB  HMMC: OCHOBHBIE
KM€ BAapHUAHTHl | KOHCTPYKTUBHO-TEXHOJIOTMYECKUE
HCIIOITHEHUS Pa3sHOBUJHOCTH  OWIIONSAPHBIX  TPAH3HCTOPOB.
MJIIT — | Mogenmu maccuBHbIX kKoMmmoHentoB MC. Monaenn K, T,ITP
CTPYKTYP. pPE3UCTOPOB  IUIEHOYHBIX M JU(D(Y3UOHHBIX.
Mopenu  audy3MOHHBIX  KOHIEHCATOPOB W
KOHJleHcaTopoB Ha ocHoBe MJUII — crpykryp.
OcHoBHbIE KOHCTPYKTHUBHO-TEXHOJIOTHYECKHE
Pa3HOBHUIHOCTH IOJIEBBIX TPAH3UCTOPOB.
3. | OcHOBBI Crpykrypsl ¢ pacnpeneinesasiMu RC u RLC | MK-3
IIPOCKTUPOBAH | IapaMeTpaMHu. KoncTpykun  snemeHTOB | [K-4
us TUOpPUIAHBIX MHTErpajJIbHbIX MHKPOCXEM
MOJIYIIPOBOJH | :IUICHOYHBIE  PE3UCTOPBI,  KOHIEHCATOPbl U
HKOBBIX A | KaTymKu MHIYKTUBHOCTH. KoncTpykuuu
MHUKPODJIEKTPO | [jacCHBHBIX 3JIEMEHTOB: nudpy3noHHbIE K, T,IIP,
HHBIX pe3ucTopsl U KoHaeHcaTopsl, MIT cTpyKTypbI PK
npu6opoB. HNMC. IlapasutHble 3((eKTbl B KOHCTPYKIHSIX

MOJIYITPOBOTHUKOBBIX NUMC. OcobenHoctr
koHcTpykuun  BUC u  CBUC.  ba3osbie
JIOTUYECKHE CXEMBI Ha OHMTIOJNIIPHBIX

Tpan3ucropax. TTJI - cxemsl.

B rpade 5 mpuBomsTcs mmaHupyemble (OPMBI TEKYIIETO KOHTPOJS: MPAKTHUYCCKHE
pabotsl (ITP), komnokBuym (K), pyoexnsrit kontpons (PK), rectuposanue (T).

CTpyKTypa AUCIUATUTHHBI(MOIYIIS ) .vev e e eeneeees aaieananaennennens

Tabmmma 2. O6mas TpyA0eMKOCTh TUCITUIUTHHBI COCTaBIsAeT 3 3a4eTHRIX enuHuIl (108 Jacon)




Bug pabotsr TpyRoeMKocTb, 4acoB
6 cemecTp Bcero
O0mas TpyI0eMKOCTh(B Jacax) 108 108
KonrakTHast paboTa(B yacax): 30 30
Jlexumu (JI) 15 15
Jlaboparopusie padotsl (JIP)
IIpakTraeckuie 3aHATHS 15 15
CamocTosiTenpHas paboTta(B yacax):: 69 69
CaMocCTOsITEeIFHOE U3YUCHHUE Pa3/IeIOB 69 69
KontponpHnas pabora (K)
IToaroroBka U NPOXOXKACHUE IPOMEKYTOYHOU 9 9
aTrTecTalnuu
Buj utoroBoro KOHTpOJIst (3a4€T, FK3aMEH) 3a4yeT 3a4yeT
TaGmuua3. JIeKuMOHHbIE 3aHATHS
Ne n/mt Tema
1 KOHCTPYKUMUY HOJYIPOBOIOHMKOBLX NPUOOPOB
2 KOHCTPYKUUM AKTMBHEIX SDJIEMEHTOB OunonsapHEx UC.
KOHCTPYKTHMBHO-TEXHOJIOTUUECKME BapMAaHTEH MCIIOJIHEHWUA MIII-
3 CTPYKTYP.
KOHCprKTMBHO—TeXHOJ’IOI‘T/IT{eCKMe BapMaHThEL SJIEMEeHTOB 6MHOJ’IHprIX
4 C
5 BasoBee JIOTMUECKME CXEMBI Ha 6MHOJ’[F{pH}':IX TPAH3MCTOpax
Tabnuna 4. [Ipaktudeckue padotsr (I1P)
Ne n/m Tema
1 Pa3paboTka Tomosoruu maccuBHLIX 3aeMeHTOB MC
2 PazpaboTka Tononoruu GUmossipHbIxX Tpan3uctopoB MC
3 PazpaboTka Tormonoruu noneBsx Tpan3ucTopos MC
4 Paspab6otka Tonosorun BUKMOIT UC
5 Paspabotka Tononoruu cyomukponasix MOII- tpanzucropos Ha KHU- ctpykTypax
Tabmuna 5.CamMocTosTenbHOE U3yYeHNE Pa3eiioB AUCIUITIHHBL
Ne ii/m
Bomnpockl, BBIHOCUMBIE HA CAMOCTOATEIIEHOE U3YUEeHHUE
1 Pa3pemraromiast cnocoOHOCTH TEXHOIOTHYECKUX MeTOo0B co3anusi CBMNC
2 [Tpunnume! MacirabupoBanus pu rnpoekruposannu bUC
3 du3uvecKre U TEXHOJIOTHUECKHe Oorpanndenus npu mMacmradbuposannu CBUC
4 TexHos0rHYecKre MPOLECChl N3TOTOBICHUS 3JIEMEHTOB HAHOIEKTPOHUKH
5 O dexTsl, BEI3bIBAEMBIE TOPSYUMHE JJIEKTPOHAMH, HA CXEMHOM YPOBHE
6 Tonkue okcuansle mwieHku B Texaonoruu CBUC

5. OreHOuUHBIE MaTepHaibl S TEKYIIEr0 M PyOeKHOTO0 KOHTPOJS YCIIEBAEMOCTH H
HpOMeXCYTOqHOﬁ aTrecrauguu
3agaHus 11 TEKYIIEro KOHTPOJIA

5.1.Konnokesuym
B cemectpe mpoBoaaTcs 3 KOJUIOKBHYMa, KOTOPBIE OIEHUBAIOTCS TI0 8 OAJITTOB KaXK IbIi.

5.1.1 Bonpocsl, BBIHOCUMBIE Ha KOJTOKBUYM(KOHTpoaupyemble komnerenuun [1K-3,11K-4)

[IepBbIil KOUIOKBUYM

1. Kinaccudukarmsa UMC.
2. TeXHOIOruM N3rOTOBIEHHS JIEMEHTOB MOTYyTTPOBOAHUKOBBEIX IMC.
3. 1301141 31€MEHTOB.




4. BUTIONIIpHBIN TPAaH3UCTOP: KIacCU(BUKAITHS, ITAPAMETPHI.
5. Tpan3zucrop n-p-n.
6. Pa3HOBUIHOCTH N-p-N TPAH3UCTOPOB, MHOTOIMUTTEPHBIC, MHOTOKOJIICKTOPHBIE, C OapbepoM
loTTKN.
7. KoHCTpYyKINH TPaH3UCTOPOB: TUIAHAPHBIE, BEPTUKAIBHBIC, HA H30JISITOpE.
8. HTerpanpHbIe TUOBI.
9. noael HloTTKM.
10.ITomyipoBOAHUKOBEIE PE3UCTOPHI: ¢ Gy3nOHHBIE, HOHHO-JICTHPOBaHHEIC.
11.ITonynpOBOJHUKOBBIE KOHACHCATOPBI.
12.D71eMEeHTBl  KOMMYTAIlMHA: COCAMHCHWUS  METALIM3aIlueii, BHYTPCHHUE COCIUHCHUS,
KOHTAKTHBIE TUIOMIAAKH, IEPEXO0/IbI MEXKTy BHYTPEHHUMHU CIOSIMHU.
13. Bnusgane mapamMeTpoB KOHCTPYKTHBHBIX JJIEMEHTOB Ha BBIOOpD D3JIEMEHTOB TOMOJIOTHH
oumnonspusix UMC.
BTopoii koJutokBUyM

14. O6nactn npumenenus oumnomspusix UMC.
15. Ananorossie 1 ITUGPOBHIC CXEMBL.
16. CBsi3b KOHCTPYKTOPCKMX MapaMETPOB JJIEMEHTOB CO CTaTUYECKUMH M MEPEeXOIHBIMHU
IpoleccaMH.
17. KoHCTpyupoBaHe TOTHIECKOTO dJIEMEHTa Ha OUTIONSPHBIX CTPYKTYypax.
18. KoHCTpyKIINM si9eek MaMsTH Ha OUIIONIPHBIX CTPYKTypax.
19. OcobeHHOCTH KOHCTPYHPOBaHUs aHAIOTOBBIX IMC.
20. KoHCTpYKIIMK COCTaBHBIX TPAH3UCTOPOB Il aHAJIOTOBBIX YCHIIUTEINEH.
21. IlpeumymectBa 1 HenocTaTku OumosipHbIx UMC.
22. IlapaMeTpbl KOHCTPYKTUBHBIX 371eMeHTOB MIMC Ha NOJIEBBIX CTPYKTYpax.
23. I'panuiia oIy POBOAHUK-IUIIEKTPHUK.
24.Yuaunonspuele Tpansuctopsl: M/III, nmonessie, AByX3aTBOPHbIE TPAH3UCTOPBL, C IJIABAIOIINM
3aTBOPOM.
25.0neMeHTbl KOMMYTAIlMM: COEAMHEHUS MeTaJIN3aliei, IMOJIMKPEMHHUEBBIE COeINHEHUs,
KOHTAKTHBIE IJIOLIAKH, IEPEXO0bl MEKIY BHYTPEHHUMH CIIOSMH.
26. [lapa3zuTHble mapaMeTpbl COETUHEHUN.
Tpernil KOJIIOKBUYM

27. MeTtoapl pacueTa OCHOBHBIX MTapaMeTPOB KOHCTPYKTHBHBIX JJIEMEHTOB.
28. BinsiHME nmapamMeTpoB KOHCTPYKTHBHBIX 3JIEMEHTOB Ha BBIOOpP A5eMeHTOB Tononoruu MMC
Ha TOJIEBBIX CTPYKTYpax.
29. O6nactu npuMeHeHust oumnosnspHo-nonesbix UMC.
30. Jlornueckue smeMeHTH Ha coBMeIIEeHHBIX OumomnsipHbix 1 MOII- tpansuctopax (BUKMOII).
31. [lapameTpbl KOHCTPYKTUBHBIX JJIEMEHTOB OUITOJIIPHO-TIOJIEBBIX CTPYKTYP.
32. Metonbl pacyera OCHOBHBIX IapaMeTPOB KOHCTPYKTUBHBIX JIEMEHTOB.
33.BausiHue mapaMeTpoB KOHCTPYKTHMBHBIX O3JIEMEHTOB Ha BBIOOD 3JIEMEHTOB TOIIOJIOTUH
oumonsipHo-noneBbix UMC.
34.Metoap! u cpeacTBa kKoHCTpyupoBaHusi UMC Ha OMITONSPHO-TIONEBBIX CTPYKTYpax.
35. Ocobennoctu cyomMukpoHHBIX MOII- TpaH3ucTopoB.
36. MOII- TpaH3uCTOPBI CO CTPYKTYPOH «KPEMHHI Ha U30JIATOPE.
37. MOII- TpaH3UCTOPHI C ABOWHBIM 3aTBOPOM.
38. TpaH3UCTOPHI C BEPTUKAIBHBIM KaHAJIOM.
39. OcobeHHOCTH TPAH3UCTOPOB ISl AaHAIOTOBBIX TPUMEHEHHH.
PexoMenmamnuu npu nmoaroToBKe K KOJJIOKBUYMY

popaboTaTh KOHCIIEKTHI JEKIHH M0 BOIPOCaM KOJUIOKBUYMA;
IIPOYUTATh OCHOBHYIO U JIONIOJHUTENIBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO 10
M3Yy4aeMbIM BOIIPOCAM;
OTBETUTH Ha BOMPOCHI KOJJIOKBUYMA;
IIPH 3aTPYIHEHUSX, IPOKOHCYJIBTUPOBATHCS C MPENOIaBaATEIEM.
Kputepun onieHuBaHUs

2 Gann \ 4 Gayna \ 6 Oayuta 8 bamoB




CtyneHT He 3HaeT | CTyaeHT CrtyneHT xopowo | CTygeHT B NOSHOM
3HaYUTENbHOM NMOBEPXHOCTHO 3HaeT maTepuan, | obbeme 3HaeT
4yacTM  BOMPOCOB, | 3HAeT BOMPOCHI | r(PaMOTHO n no | matepuarn, rpamoTHO WU
aonyckaet KONOKBMYMa, CyllecTBY  M3naraeT | MO CyWecTBy u3naraet
CYLLECTBEHHbIE gornyckaeT ero, ponyckas | ero, He aonyckas
OWMNBKN B OTBETaX | HETOYHOCTU B | HEKOTOpble CYLLECTBEHHbIX

Ha BOMpPOCHI. OTBEeTe Ha BOMPOC | HETOYHOCTM B OTBETE | HETOYHOCTEN B OTBETe

Ha Bomnpoc. Ha Bomnpoc.

5.2.06pa3subl TECTOBbIX 3a4aHuM
(xoHTpOonupyembie komnereHuuu 11K-3, I1K-4)
ba3oBbie MaTpu4HbIE KPUCTALIBI 00ECIIEUNBAIOT:
+: COKpaIlIeHHUs! CPOKOB Pa3pabOTKH
+: CHH)KEHUE CTOMMOCTHU
+: yBeIMUEHUE CTCTICHU UHTETPAINH
-: TMIOBBIIIEHUE TOTPEOIIEMON MOIIIHOCTH
S: CnemmmammsupoBanabie C pa3pabaThIBarOT ¢ HENBIO:
+: BBINIOJIHEHUS (PYHKIIUH, KOTOPbIE HE MOTYT OBITh Pealu30BaHbl C TOMOIIBIO CTAHIAPTHBIX
KOMIIOHCHTOB
+: yIydlleHUs] XapaKTePUCTUK JEKTPOHHBIX CXEM
+: yMeHbIlIeHUs radapuToB
+: YMEHBIIICHUS MACChI
+: YMEHBIICHUS MTOTPEOJIIEMON MOIITHOCTH
+: BBIMIOJIHEHUS OOJBIIOTO KOJMYECTBA JOTMUYECKUX (DYHKIIMU HA OJHOM KPHUCTAJLIe
- YBEJIMUCHUE BBIXOIHOW MOIITHOCTH
S: CnenmanusupoBanubie UC MokHO pa3OuTh Ha CIEAYIOUINE KAaTEeTOPUU:
+: IIOJIHOCTBIO 3aKa3HBIE
+: Mmosty3aka3Hbie
+: MpOrpaMMHPyEMBIE JIOTUYECKUE MATPHUIIBI
: MPOTpaMMUPYyEMBIE 3aKa3HbIE YCTPOHCTBA
. MUKPOIIPOIIECCOPHI
: Tomonoruueckoe penieHre BEIOUpaeTcst Ha OCHOBE:
: MPUHIIHITA PeaTU3aAIAN
: MOBEJICHYECKOTO OMMCAHUs KpUCTalia
: OTIMCaHUS TEXHOJIOTUYECKHUX TPOIIECCOB
: [TonHOCTBIO 3aKa3HOE UCTIONTHEHUE CXEM BBIOMpPAETCs KOT/a:
: He0OX0JIMMO MHHUMHU3HPOBATH pa3Mephl KpUCTAIIIA
: He ONTUMAaJbHa B BapuaHTe moiy3aka3Hbix C
: HEOOXO0IMMO peannu30BaTh PYHKIMIO, KOTOpas HEBbIMOMHUMA cTaHaapTamu MC
: HE0OXO/IMMO TOBBICUTH OBICTPOJICHCTBUE
: [Tonmy3akasznsie UC pazpabarbiBaroTcst Ha Oaze:
: BEHTUJIBHBIX MAaTPHI]
: CTAaHJAPTHBIX STYCCK
: @aHAJIOTOBBIX MATPHI]
. QYHKIIMOHAIBHBIX JIEMEHTOB
-: TUCKPETHBIX KOMITOHEHT

. 7 IRUNIE S a2

++ A+t

MGTOHI/I‘I€CKI/I6 PEKOMCHAAIWH 110 MOATOTOBKE K TCCTUPOBAHUTIO

TecTsl — 3TO BONPOCH WM 3aJaHUs, NPEIyCMaTPUBAKOIINE KOHKPETHBIM, KpPaTKHI,
YETKUA OTBET HA MMEIOLIUECS JTaJOHbl OTBETOB. IIpuM caMOCTOATENBHON IIOATOTOBKE K
TECTUPOBAHUIO CTYJIEHTY HEOOXOIUMO:



a) TOTOBACH K TECTUPOBAaHHUIO, MpopadoTaTh MHGOPMAIMOHHBIA MaTepuanl 1o
aucuuiuiiHe. [IpoKOHCYNbTHPOBATHCS ¢ IpenojaBaTesieM 0 BOIpocy BelOOpa yueOHOMH
JIUTEpaTyphl;

0) 4eTKO BBISICHUTE BCE YCIOBMs TECTHPOBAaHUS 3apaHee. 3HaTh, CKOJIBKO TeCTOB Bam
OyZeT Mpe;IoKeHO, CKOJIBKO BPEMEHHM OTBOJUTCS Ha TECTHPOBAHUE, KAKOBa CHCTEMa
OLICHKH pe3yJIbTAaTOB U T.J.

B) mpucTynas K paboTe C TecTaMu, BHHUMATEIbHO M JI0 KOHIA NPOYTHTE BOMPOC M
IpeularaeéMble BapuaHThl OTBETOB. BbiOepuTe npaBuiibHbIE (MX MOKET ObITh HECKOJIBKO).
Ha otnensHOM TUCTKE OTBETOB BBIMUIIKTE IU(PY BOMPOCa U OYKBBI, COOTBETCTBYIOIIUE
IIPaBUJIBHBIM OTBETaM;

I) B IPOLIECCE PELICHUs >KEJIATEJIbHO IMPUMEHATh HECKOJIBKO MOJXOAO0B B PELICHUU
3aJjaHus. DTO MO3BOJIAET MAKCUMAJIbHO TMOKO ONEpUPOBATh METOIAMH PELICHUs, HAXO1s
Ka)KJIbIM pa3 ONTUMAJIbHBIN BApUAHT.

1) ecnu Bbl BeTpeTwin upe3BblYaiiHO TpyAHBIA 111 Bac Bompoc, He TpaTbTe MHOIO
BpeMeHH Ha Hero. Ilepexomure k apyrum tectaM. BepHUTECh K TPyIHOMY BOIIPOCY B
KOHIIE.

€) 00s13aTeIbHO OCTaBbTE BPEMsI IS IIPOBEPKU OTBETOB, YTOOBI H30€XKAaTh MEXaHUIECKUX
OLIMOOK.

Kpurepuu onenuBanus

OueHka
Hey4oBNeTBOPUTENBHO YyAOBMNETBOPUTENTbHO XOpOLLO OTIIMYHO
0 6amioB 3 Oamna 4 Gamta 5 OamioB
Menee 50 % npaBunbHo | 50-70% npasunbHo | 71-85% 86-100%
BbIMOJSTHEHHbIX 3a4aHUN. BbIMOJTHEHHbIX 3a4aHUN. | NPaBUIbHO NpaBuUbHO
BbIMOSIHEHHbIX | BbIMONTHEHHbIX
3agaHuN. 3aJaHunn.

5.3.3apgaHna onsa npakTUYecKnx 3aHAaTUn

(xoHTponupyemsbie komnereHuuu [1K-3, I1K-4)

JIaGopaTopHbIii MPAaKTUKYyM SIBJISIETCS Ba)KHBIM 3JE€MEHTOM OOYYeHHUs, T.K. MPUBHUBAET
HaBBIKM CaMOCTOSITEJIBHOM pabOThl Ha PA3IMYHOM J1a0OPAaTOPHOM OOOPYAOBAaHUM M yMEHUE
MOJIb30BaThCS PA3TMUYHBIMU PUOOPAMU M HHCTPYMEHTAMH.

[Ipumep THIIOBOM MpaKTUUECKOHN pabOThI «Pa3paboTKa TOMOIOTUH ACCHBHBIX IEMEHTOB
HC»

[enpto nmaHHON pabOTHI SIBISETCS pa3paboTKa TOMOJOTMH IACCUBHBIX 3emeHToB UC:
PE3UCTOPOB.

MGTO)II/I‘-IeCKI/Ie PEKOMCHAAI N

BeinonHenue Kaxaoi NpakTHYeCKOM paboThl CKIIabIBAETCS U3 CIIETYIOIIUX TAIOB.

1. CamocrosiTenbHas TOJATOTOBKAa CTYAEHTOB K pabore. Ilepen Hauanom paboThI
CTYAEHTHI JOJDKHBI YETKO MPEJCTaBIATh cede Lenb paboThl, 3HATh CYIIHOCTb OKHIAAEMBIX
PE3YyIbTAaTOB. CTYJIGHTBI, HE IIOATrOTOBUBIIHECA K pa60Te K BBIIIOJIHECHUIO pa6OTBI HE
JIOTTYCKaOTCA.

2. Pa3zpaboTka TOMOJIOTHN.DTOT AT OCYIIECTBIISIETCS B COOTBETCTBUU C METOIMYCCKUMU
yKa3aHUsIMH, KOTOpBIE COAEP)KaTCsl B ONMUCAHUM K KaxJoi pabote. JlabopaTropHble CTYyIEHT
MOKET HayaThb TOJBKO IOclie coOeceoBaHMs C MpernojaBaTesieM M IOJy4YeHHS
COOTBETCTBYIOILIETO JOIYyCKa.



[TIpu paborte B nabopatopur HEOOXOIMMO CTPOTO BBIMOJHATH BCE MpPaBHJIA TEXHHUKH
0€30MacHOCTH U YKa3aHHUs IPETIO1aBaTelIs.

3. CocraBienue ordera O MpoaendaHHoi pabore. K ordyery o BBIMOTHEHHOH paboTe
HPEABSIBISIOTCS CIEAYIOIUE TPEOOBAHHUS:

OTueT MODKEH COAep)KaTh HMCUEPIBIBAIONINE JaHHbIE, KaK O LN padoThl, TaK U O

pe3ynbTarax.

4. Tlocme mpencraBieHUs OTYETAa CTYACHT JIOJDKEH HMETh, KaK MHHHMYM,
MOBEPXHOCTHBIC 3HAHMS IO KOHTPOJBHBIM BOIPOCaM K pabOTe, NMEIOIMMCS B METOAMYECKUX
yKa3aHUsX, U eMy BBICTaBJISIETCSl Oail, KOTOPBIM OLIEHEHA JaHHas JlabopaTtopHas padoTa.

5.4.IlpomexxyTOouHas aTTECTALIMS
(xoHTpOoUpyembie kommnereHnuu [1K-3,1TK-4)
Cnucok OCHOBHBIX BOIIPOCOB K 3a4€Ty
1. Knaccuduxamms MMC.
2. TexXHOIO0ruu N3roTOBJIEHHS IEMEHTOB NOITYNIPOBOAHUKOBBIX IMC.
3.M30m1H1s1 27IEMEHTOB.
4. bUmoNsIpHBINA TPaH3UCTOP: KIacCU(UKAIUS, TTApAMETPHI.
5. Tpan3zucrop n-p-n.
6. Pa3HOBHOHOCTH n-p-n TPaH3UCTOPOB:MHOTOIMHUTTEPHBIC, MHOTOKOJUICKTOPHBIE, C OapbepoM
[oTTKM.
7. KoHCTpyKIIMM TPaH3UCTOPOB: TJIaHAPHBIE, BEPTUKAJIBHBIE, Ha U30JISTOPE.
8. nterpanbHble TUO/BI.
9. uoxas! IloTTKH.
10.ITomympoBOAHUKOBEIE PE3UCTOPBI: mddy3noHHbBIE, MOHHO-JIETHPOBAaHHBIE.
11.ITomynpoBOAHUKOBBIE KOHEHCATOPHI.
12.971eMeHTl  KOMMYTallMU: COCOWHEHUs  METaJUIM3alueld, BHYTPEHHUE COCIUHEHUS,
KOHTAKTHBIE IJIOMIAKH, IEPEXO0Ibl MEKAY BHYTPEHHUMH CIOSIMH.
13. BiusgHue mnapamMeTpoB KOHCTPYKTHBHBIX 3JIEMEHTOB Ha BBIOOD 3JEMEHTOB TOIOJIOTHU
oumosipasix UMC.
14. O6nactu npumenenus ounossipasix UMC.
15. AnanoroBbie U IUPPOBBIE CXEMBI.
16. CBs3b KOHCTPYKTOPCKHX TIapamMeTPOB DJIEMEHTOB CO CTATHUYECKMMH M TIEPEXOJIHBIMU
porLeccamMH.
17. KoHCcTpynpoBaHue JJOTHYECKOT0 3JIEMEHTa Ha OUIOJISIPHBIX CTPYKTYpax.
18. KoHCTpyKIny siueek maMaTé Ha OUTIOJISIPHBIX CTPYKTYpax.
19. OcobennocTy KOHCTpYupoBaHus aHainorossix MMC.
20. KoHCTpyKIIMHM COCTAaBHBIX TPAH3UCTOPOB ISl aHATIOTOBBIX yCUIIUTEIEH.
21. IlpeumymectBa 1 HenpocTaTku ounonsspasix UMC.
22. IlapameTpbl KOHCTPYKTUBHBIX 37eMeHTOB MIMC Ha MOJIEeBBIX CTPYKTYpaX.
23. I'pannna nonynpoBOAHUK-AUIIEKTPUK.
24 Yuaunonspusle Tpansucropsl: M/II1, monesrle, 1ByX3aTBOPHBIE TPAH3UCTOPHI, C MJIABAOIINM
3aTBOPOM.
25.0neMeHTBl KOMMYTAllUM: COEAMHEHHMS MeTauIM3alueld, IOJIMKPEMHUEBBIE COEAMHEHHS,
KOHTaKTHbIE TUIOMAAKH, IEPEXOIbI MEXK /Ty BHYTPEHHUMH CIIOSIMH.
26. [Tapa3zuTHbIe MapaMeTphl COCTUHECHUH.
277. MeTtonpl pacdyeTa OCHOBHBIX [TapaMETPOB KOHCTPYKTHBHBIX 2JIEMEHTOB.
28. BimsiHMe nmapamMeTpoB KOHCTPYKTHBHBIX 3JIEMEHTOB Ha BBIOOD 3iieMeHTOB Tomosiorun MMC
Ha TIOJIEBBIX CTPYKTypax.
29. Obnactu nmpuMeneHus: Ounomnsipao-nonesx UMC.
30. Jlornyeckue 37IeMeHTHI Ha coBMeeHHbIX Ounonsapabix 1 MOII- tpansucropax (BUKMOII).
31. [TapameTpsl KOHCTPYKTHBHBIX HIIEMEHTOB OUMOJSPHO-TIOJIEBBIX CTPYKTYP.
32. Metoipl pacueTa OCHOBHBIX apaMeTPOB KOHCTPYKTUBHBIX 3JIEMEHTOB.
33.BiusHue mapaMeTpoOB KOHCTPYKTHBHBIX 3JIEMEHTOB Ha BBIOOD 3JIEMEHTOB TOIOJOTHH
ounonspHo-nonesbix UMC.
34.Metoab! u cpescTBa KoHCTpyUpoBanuss UMC Ha OHITONSIPHO-TIONEBBIX CTPYKTYpax.
35. Ocobennoctu cyoOMukpoHHsix MOII- TpaH3ucTopOB.



36. MOII- TpaH3UCTOPEI CO CTPYKTYPOH «KPEMHHI Ha U30JIATOPE.

37. MOII- TpaH3UCTOPHI C TBOWHBIM 3aTBOPOM.

38. TpaH3UCTOPHI C BEpTUKAIBHBIM KaHAJIOM.

39. OcoOEHHOCTH TPAH3UCTOPOB ISl AHAIOTOBBIX IPUMCHCHHIA.

Mertoanueckue peKOMEHAALNH IIPU MOJATOTOBKE K 3a4ETy

[ToaroroBka CTy/IEHTOB K 3a4€Ty BKJIIOYACT MPOPAOOTKY JIEKIIMK, B TEYCHUE CEMeCTpa 1
HETIOCPEACTBEHHYIO IIOATOTOBKY B JHHW, NPEAUIESCTBYIOIIME 3a4eTy, BKIIIOYAs, KOHEYHO,
MOATOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHHWIO, BBIMTOJIHCHHUIO J1abOpaTOpHBIX pPaboT M HX
3aLLHUTY.

J1y1st TOITOTOBKYM K OTBETAM BOIIPOCHI 3a4eTa (OHU BBIIAIOTCS B KOHIIE CEMECTpa) CTYJAEHT
JIOJDKEH MCIIOJIB30BaTh HE TOJBKO KypC JEKIUHA, HO W OCHOBHYIO M JIONOJHUTEIBHYIO
JUTEPATYPy U1 BEIpAOOTKH YMEHUS JaBaTh Pa3BEPHYTHIC OTBETHI HA ITOCTABJICHHBIC BOITPOCHI.

B Xoie moaroToBky K 3a4eTy CTYACHTY He0OX0aIuMO oOpaiaTh BHUIMAHHE HE TOJIBKO Ha
YPOBEHb 3alIOMHUHAHMS, HO M HAa CTENEHb MOHUMAHUS M3y4aeMbIX BOIIPOCOB. A 3TO JIOCTUTAETCS
HE TMPOCTBIM 3ayYMBAaHUEM, a YCBOCHMEM MPOYHBIX CHUCTEMATU3UPOBAHHBIX 3HAHUU
AQHAJIUTUYECKUM MbllnuieHHeM. Cle0BaTeIbHO, HENOCPEACTBEHHAs MOJArOTOBKAa K 3audery
JIOJDKHA B Pa3yMHBIX IPOIIOPUMAX COYETATh W 3alIOMUHAHWE, W TOHWMAaHHUE ITPOrPaMMHOIO
Marepuana.

Pacnipenenenue 6ajijioB TEKyIIEro, pyoexHOro KOHTPOJIS

No O6mas 1-g Touka 2-9 TOUKa 3 Touka
cymma
1. | Tekyumii KOHTPOJIb
MMOCCIICHNUEC 3aHITHI 10 3 3 4
0amnoB Oamia bamna baia
BBIIIOJIHEHHME U 3aIllUTa 21 7 7 7
71a00paTOPHBIX padOT Oasn OasoB O6aJIoB 0ayIoB
2. | PyGexxHblil KOHTPOIb
TECTUPOBAHUE 15 5 5 5
0amnoB 0annoB 0aioB 0annoB
KOJUIOKBUYM 24 8 8 8
bama 0annoB 0ajoB 0annoB
Hroro 70 23 23 24
0annoB bamia Oamna baiia

Kpurepun onienuBanus
[Tpu ocBoenuu quctumiuHel popmupyrotest komnereniuu [1K-3,1TK-4. Yka3zanusie
KOMIIETEeHIIMHY (POPMHUPYIOTCSI B COOTBETCTBHH CO CIEAYIOLUIUMH 3TallaMu:

e (QopmupoBaHHE M pPa3BUTHE TEOPETUUECKUX 3HAHUHU, NMPEITyCMOTPEHHBIX YKa3aHHBIMH
KOMIETEHIMSIMU (JIEKIUOHHBIE 3aHATHSI, CAMOCTOSITENIbHAs paboTa CTYA€HTOB);

® [pUOOpPETEeHHE U Pa3BUTHE MPAKTUUYECKUX YMEHUH, MPEAyCMOTPEHHBIX KOMIETEHIUSIMU
(mpaxkTHueckue paboThbl, caMOCTOsITeNbHast padoTa CTYAEHTOB);

® 3aKpEIUICHME TEOPETHMYECKMX  3HAHUM, YMEHMM M  NIPAKTUYECKUX  HABBIKOB,
IPEIYCMOTPEHHBIX KOMIIETEHIMSIMU (IpakTUYeckue paboThl, TMPAKTUKH, BBITYCKHAs
KBaJTM(HUKAIIMOHHAS PaboTa).

e K HUTCPUN OLNCHKH Ka4CCTBA OCBOCHHA NVWCHHUIIJINHBI, 3aBelea10H1eI71051 3a4€TOM

bamnsr
o . | Pesymprar .
(perTHHTOBOM TpeboBanust ypoBHIO ¢(hOPMUPOBAHHOCTH KOMIIETEHIIHIA
OCBOEHUS
OLIEHKH)

3aureno | OOywaromuiics OCBOWJI 3HAHMS, YMEHUS M HaBBIKUM BXOJSILUE B
61-70 (Ce3 cocraB komnerenuuii:I1K-3,I1K-4
IPOLEAYPBI -- CIOCOOHOCTBIO BBINOJIHATH Pa0OTBl MO TEXHOJIOTMYECKOM




clauu IOATOTOBKE IIPOU3BOICTBA MAaTEPUAIIOB M H3JIEIHI 3JIEKTPOHHOM
3a4era) TEXHUKU;

-CII0COOEH OpraHnu3oBaTb  MCTPOJIOTHUYCCKOI'O obOecrieyeHue
IMPpOU3BOJCTBA MAaTCPUAIOB U I/IS,Z[eJ'II/Iﬁ 3J'IeKTp0HH0171 TCXHHUKHU

OOyuarommiics npossisier komneteHuu [1K-3,1TK-4

3auTeHo (¢ . .
. | HO HE B [IOJJTHOM O6'beMe BXOJAIIMUX B €0 COCTaB ACHUCTBHU.
POLIEAYPOK .
36-61 Cranm OO0y4YaronMics MOXKET JOIMYCTHTh HEKOTOPhIE HETOYHOCTH,
saeTa) HerpyObie OIIMOKH, 3aTPYIHATHCS B U3JI0KEHUH MaTepuana, HO

IIpaBUJIbHO OTBE€YATh Ha 3a1aBA€MbIC €EMY BOIIPOCHI.

MeHee 36 HE JOIyIICH

Kommnerenmuu He chopMupoBaHbI
Oaya K 3a4€Ty bopmmp

o «3a4TeHO» BBICTABISAETCS O0y4YarOIIEMYCs, MPOAEMOHCTPUPOBABIIEMY IIOJIHOE,
BCECTOPOHHEE, OCO3HAaHHOE IIPAaBUJIBHOE 3HAaHUE MPOrPpaMMHOr0 MaTepuaga Hu
U3JI0KMBILEMY OTBET JIOTMYHO, I'PaMOTHO, YOEIUTENbHO, FOTOBOIO K JalibHeiiemy
Ipo(eCCHOHATBHOMY COBEPILIEHCTBOBAHUIO.

e Ilpu otBere oOydarouuiics MOXET JONYCTUTb HEKOTOPbIE HETOYHOCTH, HErpyOble
OIMOKH, 3aTPYTHATHCS B CAaMOCTOSITEIHHOM H3JIOKEHHH MaTepHajia, HO MPaBUIIBHO
OTBEYATh Ha 33/1aBa€Mble€ €My BOIPOCHI, B pe3yJIbTaTe HAaBOAIINX BOIIPOCOB C OMOIIBIO
IPEero/IaBaTess HCIPABISTH TOMYIIEHHBIE OMIMOKN ¥ HETOYHOCTH.

o «He 3aureHo» MoOkeT OBITH BBICTaBIEHO OOy4arolmeMycs, OOHapy>KUBLIEMY
HEMOJIHOEe, HEOCO3HAHHOE 3HAaHUE Y4eOHO-NPOrpaMMHOI0 MaTepuala, JOIMYyCKAIoIEeMy
rpyoble OmMOKH, HECHOCOOHOMY CaMOCTOSITENIbHO H3JI0KHUTh OTBET Ha BOIIPOC,
OTBEYAIOIIEMY HENpPaBUJIbHO MJIM HE JaloleMy OTBET Ha 3aJaHHble BOIPOCHI.
JleMOHCTpHpYeMBIii YpOBEHb 3HAHHA HE MOXKET OBITh NPU3HAH JOCTATOYHBIM JUIS
npodecCHOHATBLHOM 1A TEbHOCTH.

6.MeTtonndeckne MaTepHalbl, ONMPEIEISIONINEe IPOIeTyphl OLIEHUBAHUS 3HAHUH, YMEHUH,
HaBBIKOB U ONbITA JEATEILHOCTH
Tabnuna 6. Pe3ynbraThl 0CBOCHUS yueOHON JUCIMILIMHBL, OJUIeKAIINe TPOBEPKE.

Pesynbrathl 00yueHus OcHOBHBIE TIOKA3aTENN OLICHKU Bun ouenounoro
(KOMIeTeHIINN) pe3yJIbTaTOB 00yUYEHUS MaTepuana
-- CIIOCOOHOCTBIO | 3HATH: Beinonnenune
BBINOJIHATEL PAOOTHI 110 | -TIPUHIMIT yUeTa BUO0B B 00BEMOB MPaKTUYECKUX padoT;
TeXHOJIOIHUECKOM npoun3BoicTBeHHbIX padoT( [1K-3.1.) TUIIOBBIE OLICHOYHBIE
IOJTOTOBKE MaTepUabl IS
HPOM3BOICTBA YCTHOTO OIIpoca
(pazmen 5.1.1);
MaTepuasoB u
- . TUIIOBBIE TECTOBBIE
U3JIeNUIl IEeKTPOHHON samanms (paszen
texHuk (I1K-3); 5.2.);
2.5

TUITOBBIC OICHOYHBIC
MaTepHanbl K 3a4eTy
(paznen 5.4.).

YMeTn: Brmonnenue
OCYIIIECTBIISATh PETJIAMEHTHOE MPaKTHYECKUX padoT;
obciyxuBanue odopynoBanusi( [1K- THUIIOBBIE OIICHOYHEIC
3.2), MaTepHuabl s

YCTHOTO OTIpoca
(pazmen 5.1.1);
TUTIOBBIE TECTOBHIE
3amanus  (paszen




Bnaners:

-HaBbIKaMHU
BBICOKOTEXHOJIOTHYECKOT0
000py/IOBaHHS B  COOTBETCTBHH  C
npaBuiaamu Hactporku (I1K-3.3),

HACTPOMKHU

5.2.);

TUTIOBBIC OIICHOYHBIE
MaTepuaibl K 3a4eTy
(paznen 5.4.).
Brinonnenue
MIPaKTUYECKUX padoT
TUTIOBBIE OLICHOYHbIE
MaTEePHAIBI JUIS
YCTHOTO OIpoca
(pazmen 5.1.1);
TUIIOBBIE TECTOBbIE
3ajanus  (pasnen
5.2.);

TUTIOBBIC OIICHOYHBIE
MaTepuaibl K 3a4eTy
(paznen 5.4.).

Pesynbprarhl 00yueHus

OCHOBHBIE TTOKa3aTeIIN OLICHKH

Bun orteHOUHOTO

(KoMmeTeHInn) pe3yabTaTOB 00YUEHUS MaTepuana

3HaTh: Beimonnenne

- METOJINYECKYI0 0a3y U3MEpPEHUM IPAKTUYECKUX padoT;
-criocoben apaMeTpOB TEXHOJIOTHYECKHX THITOBBIE OIIEHOYHBIE
OpraHH30BATH TIPOIIECCOB U TECTUPOBAHHE TIPOILYKTA MaTepHaIbl I
MCTPOJIOTHHICCKOTO npoussozctia (IIK-4.1). YCTHOTO OIpoca
oOecrieyeHue (pagﬂen 511),
IPOM3BOJICTBA THITOBbIE TECTOBbIE
MaTepuasoB u 3amanus  (pasnen

W3JIEIUA 3IIEKTPOHHOU
texuuku (I[1K-4)

YMmers:

-OCYILECTBIISITh IPOBEPKY, HACTPOUKY
U KQINOPOBKY 3JIEKTPOHHOU
nu3MepuTenbHoil annaparypst (I1K-
4.2).

Bnanetn:
- HaBBIKAMU METPOJIOTHYECKOTO
COIIPOBOXKIACHUS TEXHOJIOTHUYECKUX

nporeccoB u dkcruryaTaruu( [1K-4.3),

5.2.);

TUTIOBBIC OIICHOYHBIE
MaTepHuaibl K 3a4eTy
(paznen 5.4.).
Brinosinenue
MPaKTUYECKUX padoT;
TUTIOBBIE OLICHOYHbIE
MaTEPHAIIBI JIS
YCTHOTO OIpoca
(pazmen 5.1.1);
TUTIOBBIE TECTOBBIE
3amanus  (paszen
5.2.);

TUTIOBBIC OIICHOYHBIE
MaTepuanbl K 3a4eTy
(paznen 5.4.).
Brinosinenue
MPaKTUYECKUX padoT
TUTIOBBIC OLICHOYHBIE
MaTePHAITBI JIS
YCTHOTO OIpoca
(pazmen 5.1.1);
TUTIOBBIE TECTOBHIE
3amanus  (paszen
5.2.);

THUIIOBBIE OIICHOYHbIC




MaTepHaITbI K 3a4eTy
(pazpen 5.4.).

7. Y4eOHO-MeTOInYeCKOe 00eCIIeYeHIE TUCITUTUIMHBI (MOTYJIIS)

7.1 OcHOBHas JIUTEpaTypa
1.Mycradae I'.A., YepkecoBa H.B. Tpexmepnbie unTerpanpusie cxembl.Hanpumnk,2016
r.,89 c.
2 Mycradaes I'.A., UepkecoBa H.B.IIpoekTnpoBanue W KOHCTPYHPOBAHUE IUCKPETHBIX

MOJIYITPOBOJTHUKOBBIX TpuOOpoB u akTuBHBIX djeMeHToB BUC u CBUC”. r.Hanpuuk,
2015r.,c.58.

3. I'yproB B.A.TBepnorensHas snekTponuka. M.: Texnocdepa, 2008. - 512 c.
- ISBN: 978-5-94836-187-1

4. PomanoBckuii M.H. HTerpanbubie ycTporcTBa pagnodIeKTPOHUKU. HYacTh 2. DIeMeHThI
uHTerpaibHbix cxeM. 2012 r., U3natensctBo ToMckuit rocynapctBennbiii yauuBepcuteT. [DbC].
5. Yepnwimer B.H., IllenoxBoctoB B.II. IIpoexktupoBanme HHTETPAIbHBIX MHUKPOCXEM.
W3narenscTBO TI'TY, TamOo0B., 2008r.,- 208c.,
http://www.tstu.ru/education/elib/pdf/2008/cheloh_t.pdf
7.2 JlononHuUTENbHAs IUTEpATypa
1. UYepnses B.H. TexHomoruss npou3BOJCTBA HHTETPAJIBLHBIX MHKPOCXEM U
MuUKpornporeccopoB. M., Paguo u cBs3b, 1987, - 464 C.
2. IlonomopeB M. @., Konamnes b. I'. KonctpyupoBanue u pacuer MUKPOCXEM U
MuKpomnporeccopoB. M. Paguo u cBa3s, 1986, - 176 C.
3. Edumor W.E., Kozeipp W.A., Topbyno .M. MukposnekTpoHukKa:
[IpoexkTtupoBanue, BUABI MHUKPOCXEM, (DPYHKIIMOHAIbHAS MHKPOIJIEKTPOHUKA. M.
Bricmas mkomna 1987, -416C.

7.3. Ilepuoauueckue u3gaHus
[lepeuenp mepuoauuecKkux M3AaHuil, nomydaeMblx Ooubmmorexkoil KbI'Y, B KOTOpBIX CTyIeHT
MOXET O3HAKOMUTBCS C COBPEMEHHBIMU JIOCTHXKEHUSIMU B OOJIACTH HJIEKTPOHHMKH, MHUKPO H
HAHODJIEKTPOHMKHU:

e Omsuka. (Pusuka MONYNPOBOJHUKOBBIX MPOBOAHUKOB M JUAJIEKTPUKOB, KBaHTOBAs
anexTponuka). Mzsectust BY30B;
DNEKTPOHUKA;
®Pu3nKa U TEXHOJIOTUS MOIYIIPOBOIHUKOB;
MUKpOIIEKTPOHMKA;

e KBaHTOBast 2JIEKTPOHUKA.

7.4.1IHTEpHET-pECYPCHI

1. http://lib.kbsu.ru/- bubnunorexa KBI'Y.
http://www.garant.ru/ - CripaBouHasi mpaBoBasi cuctema «l apanr.

http://www.consultant.ru/ -CripaBounas npasoBas cuctema «Koncynprantlinrocy.
http://www.studmedlib.ru - 9bC «KoHcynbTanT cTyneHTa»
http://www.ph4s.ru/book electronika.html - OGpa3oBarenbHbIif mpoekt A.H.

Al

Bapruna
http://www.Russianelectronics.ru -moptan «BpeMs dIeKTpOHUKIY;

http://www.platan.ru — KaTanor 3JeKTPOHHBIX KOMIIOHEHTOB;

http://metodist.Ibz.ru/iumk/nano/lections.php - BUAEOPOIUKU IO HAHOTEXHOJIOTHUH;

o © =R

http://nano.fcior.edu.ru — karanor Hay4HO- 00pa30BaTENbHBIX PECYPCOB IS

HAHOWHAYCTPHU.


http://www.tstu.ru/education/elib/pdf/2008/cheloh_t.pdf
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://www.ph4s.ru/book_electronika.html
http://www.russianelectronics.ru/
http://www.platan.ru/
http://metodist.lbz.ru/iumk/nano/lections.php
http://nano.fcior.edu.ru/

7.5 Metoauyeckue yka3aHus K MPaKTHYECKUM U JTa00PaTOPHBIM 3aHATHSIM.
Mycradaes I'.A., [Tanuenko B.A. IIpoexktupoBanue Tonosoruu MC u meyaTHbIX 1U1aT.
Meroaunueckue pexkomenaanuu, Hanpuuk, 2011r.,-64c

8. MATEPUAJIbBHO-TEXHUYECKOE OBECINEYEHUE JUCHUIUJIMHBI (MOAYJIA)
MarepraibHO-TEXHUYECKYI0 0a3y JUls MPOBEACHHS 3aHATHIH 110 AUCHUIUIMHE COCTABIISET:

e CHEUHAIM3UPOBAHHAS AaYIUTOpPHUS, HCIIOJNb3yeMas MpPH MPOBEACHUU 3aHITHI
neknuoHHoro tuma Ne238, pacrosnokeHHas 1o anpecy:360004, Kabapauno-
bankapckas pecnybonuka, r. Hanpumk, yi. UepHsimmeBckoro, 175,y4e0HbIi Kopmyc
yHuBepcutera Ned (OMOD).

Crenuanu3upoBaHHas JEKIIMOHHAS ayJUTOPUS, UCIIOJIb3yeMasl IPH MPOBEJCHUN 3aHATHH
JIEKLMOHHOI'O THIA, OCHALEHA MYJIbTUMEIUIHBIM IIPOEKTOPOM, padOYMMH MECTaMH CTYIEHTOB
U MpenojaBares.

MynpTuMeauiiHas pe3eHTanus, COPOBOXKAA0IAs JIEKIHUIO, I03BOJISET IIPENOAABATEIIO
aKLEHTUPOBATh BHUMAHUE CTYEHUECKON ayTUTOPUU Ha KIIFOUEBBIX BOIPOCAX JICKIUH.

CryneHThl UMEIOT JOCTYH Yepe3 UHTEPHET K €IMHOMY 00pa30oBaTelIbHOMY MOpTaiy, I1Ie B
OTKPBITOM JIOCTYIIE€ HMEIOTCSI pecypchbl y4yeOHO-METOJUYECKOM JUTepaTyphl, SBISAIOLIHECS
paspabotkamu Benymux BY3oB Poccuu.

JucuuiuinHa obecriedeHa:

® TECTOBBIM MaTepHajaMM B 3JIEKTPOHHOW oOydaromeil cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

® KHWXHBIM (DOHIOM OMOTNOTEKH;

® 3JIEKTPOHHBIMU BEPCUSAMU JIEKIUHI U y4eOHUKOB.

JIaGopaTopHble 3aHATUS TPOBOJATCS B KOMIIBIOTEPHBIX KJIACCaX, OCHAILEHHBIX
KOMIIBIOTEPAMHU C YCTaHOBJIEHHBIM HEOOXOAUMBIM POTPaMMHBIM 00ECIIEUEHUEM.

CTyneHTbl UMEIOT JIoCTyM uepe3 MIHTepHeT JOCTYI K 3JIeKTPOHHOM o0yyaromieil cucreme
«Moodle» (OTKpBITBIII YHUBEPCUTET), KOTOpas MO3BOJISIET pa3MellaTh 3JIEKTPOHHbIE y4eOHbIE
MaTepuaisl JOCTYITHO s CTYACHTOB YHUBEPCUTETA.

[Ipu npoBeneHnM 3aHATUHN JIEKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHATUN UCIIOJIb3YOTCS:
JMIIEH3MOHHOE MTPOrpaMMHOE 0OecrieueHue U CBOOOTHO PAacIpOCTpaHsIeMble IPOrpaMMBbl:
MicrosoftOffice muuensus: Jorosop Nel35 ot 22.05.2018, morosop Ne 1-21100 ot 20.09.2017,

ceprudpukar ot 29.11.2017, moroop Ne 28/2017-31705322460 ot 29.08.2017, moroBop Ne
18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015, norosop Ne 1/01-12
or 01.12.2014, pnorosop Ne0331100002314000061-0003152-01 ot 25.11.2014, norosop
Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop Ne0331100002314000038-
0003152-01 ot 10.09.2014, ceptuduxkar ot 20.04.2009, cepruduxar ot 18.06.2008, ceptrdukar
ot 12.10.2007, ceprucdukar ot 14.03.2007

s CTyAeHTOB € OrpaHMYEHHBIMU BO3MOXKHOCTSMHU 3[0POBbs CO3JIaHbl CIECIUAJIbHBIC
yCIIOBUSL A Tody4deHHs: oOpaszoBanus. Crenualn3upoBaHHOE NOMELIEHHE ISl WHBAJIHIOB
pacrionioc)keHo 1o azapecy: 360004, KaGapnuno-bankapckas pecnyOnuka, r. Hampuwmk, yo.
YepHslieBckoro, 173, rmaBHbIi yueOHBINA KOpIyC YHUBEpCUTeTa, ayautopus Nel45.

B memsax JOCTYMHOCTH TOJIydeHHs BBICIIErOo OOpa3oBaHHMs IO 00pa3oBaTeIbHBIM
nporpaMmMaM HMHBaJIMAAMU M JHUOAMH C OTPAHWYEHHBIMHM BO3MOXXHOCTSMM  3JI0POBBS
YHHUBEPCUTETOM 00ECTIeYNBAETCS:

e ajgpTEpPHATUBHOM Bepcueil ouimanpHOro caiita B cetn «MIHTepHET» 115 Cl1ab0BUIAIINX;

® [IPUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOUIET0 00yYaronieMycsi HEOOXOJUMYIO TOMOIIb;

e Uil UHBAIMIOB W JMI[ C OTrPAaHUYECHHBIMH BO3MOXXHOCTSIMHM 3JI0pPOBbSI IO CIyXy —

nyOnupoBaHUE BCIYX CIPAaBOYHON HHGOpPMAlMU O paclUCaHUU YYEOHBIX 3aHATHUM;
o0ecrieyeHne HaUIeKallMMH 3ByKOBBIMU CPEJICTBAMHU BOCIIPOU3BEICHNUS HH(POPMALINY;



IJI1 AHBAJIMIOB W JIMI € OIPpaHUYCHHBIMU BO3MOKHOCTAMH 3J0POBbs, HMCIOIIUX
HApYLICHUS] ONOPHO-JBUTaTeIbHOTO alapaTra, CO3JaHbl MaTepHaIbHO-TEXHUUCCKUE
yCIOBHS 00€CIeUnBAIONINE BO3MOKHOCTh OECHPEIATCTBEHHOTO JIOCTYyIa 00yYaromIuXCs
B y4eOHbIC NOMEUICHHs, OOBEKTY IIMTaHUS, TYyaJCTHbIE U JPYrHe I[OMEIICHUs
YHHMBEpCUTETa, a TakKe MpeObIBaHUS B YKa3aHHBIX IIOMEIICHUAX (HAJIW4YUE
pacIIMpEeHHbIX IBEPHBIX IPOEMOB, IOPYYHEN U JPYTUX IPUCIIOCOOJICHUI).

[IporpammHuoe obGecriedyeHrne COBPEMEHHbBIX HH(POPMAIIMOHHO-

KOMMYHHKAIIUOHHBIX TEXHOJIOTUH
1. CTyneHTBl UMEIOT JOCTYyN K €JUHOMY OOpa3oBaTelbHOMY MOpTaly, IZleé MOTYT B

OTKPBITOM  JIOCTYIIE  IIOJIb30BAThCS ~ pecypcaMu  y4eOHO-METOJMYECKON  JHTEepaTyphl,
SBJISTFOIITUMUCSA pazpadoTkamu Benymux BY30B Poccum.

2. JInst pedTUHIOBOTO KOHTPOJISL UCIIOJIb3YETCSl CUCTEMA KOMIIBIOTEPHOI'O TECTUPOBAHUS

Ha 0a3e nmporpammHoro obecrieuenus Moodle.
3. I1pu BBIIOJTHEHUH JTAOOPATOPHOTO MIPAKTHKYMA CTYICHTHI B 00S3aTEIIEHOM ITOPSIIKE MPOBOJIST
00paboTKy SKCIIEpUMEHTANIBHBIX JaHHBIX C IPUMEHEHHEM MporpaMMHBbIX cpen MicrosoftExell,
MathCad., CAIIP Elektronics Workbench., CAIIP P-CAD 2001., CAIIP PSpice

4. B pamkax obecrnieueHus: IPUMEHEHUS KOMIIBIOTEPHBIX TEXHOJOTHI B 00pa3oBaTeIbHOM

IpoHecce UMCIOTCA CIICHUAIITM3UPOBAHHBIC KOMIIBIOTCPHBIX KJIaCCa ¢ COBPEMCHHBIM
IIporpaMMHbIM obOecIieueHneM U HUMCIOIIIUM BBIXOJ B I/IHTepHeT
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