MHWHOBPHAVYKHM POCCUA

OEJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIBHOE YUYPEXJIEHUE BbICHIEI'O OBPA3OBAHUA
«BAIIIKUPCKUI TOCYJIAPCTBEHHbBIN YHUBEPCUTET»

®U3UKO-TEXHUYECKUI NMHCTUTYT
KA®EJAPA THOOKOMMYHUKAIIMOHHBIX TEXHOJIOI'MU 1 HAHOSJIEKTPOHUKHN

YTBepxkaeHo: CormnacoBaHo:
Ha 3acelaHuu Kadeapbl [Ipencenarens YMK ¢usuko-
npoToxoa Ne5 or 17.02.2021 TEXHUYECKOI0 HHCTUTYTa
( &/A’ S :f'f.
3aB. kadeapoit 7/ _| Camuxos P.B __/banananos M.X.

PABOYASA TPOTPAMMA JUCHUIIJIMHBI MOV JISA)

Jucummumua TEXHOJIOI'MA TPOU3BOACTBA MHTEI'PAJIBHBIX CXEM

(Haumenoeanue Oucyuniunol)

Yacte, popmupyemas yaacTHUKaMu 00pa30BaTeIbHbIX OTHOLICHHUH
Jucturnnunsl o Beioopy b1.B.J[B.8

(Vkazame wacmo (0bs3amenvhas wacmo unu 4acms, QopMupyemas: y4acmuuKamy 06pazoeamenbHblx OMHOUeHU, PaKyibmamus))

nporpamMma fakanaBpuaTa
Harpaienue NoAroTOBKY (CIEeIUaIbHOCTB)

11.03.04 31eKTpOHUKA ¥ HAHODJIEKTPOHHUKA,

(VKkazvieaemcs Koo U HAaUMEHO8AHUE HANPABIeHUs NOO2OMOBKU (CNeyuailbHOCmL))

HanpasnenHocts (mpo¢uib) HOArOTOBKU

3J'I€KTpOHHBI€ HpI/I60pI)I 1 aBTOMATHU3UPOBAHHBIC CUCTEMBI

(YKa3vleaemcs HAUMeHO8AaHUe HANPA8IeHHOCMU (NPOghuis) NOO20MOBKU)
Kanuduxarus

bakanasp
(YKaszvleaemcs Keanuguxkayus)

Pa3paboTunk (cocTaBUTEIND)

JOueHT, K.H., JOUCHT /Baxnaes K.B.
(Ooa2cHOCMb, YUueHas cmenetb, yueHoe 36aHue) R (noonuce/ ®.H1.0.)

s mpuema 2021 1.
VYa - 2021r.



Cocrasurens / cocrasurenu: JoeHT, K.H., noreHT Baxnaes K.B.

Pabouas mporpamma TUCHIUIUIHHBI YTBEPK/IEHA HA 3aceaHuu Kadeapbl THHOKOMMYHUKAIIMOHHBIX
TEXHOJIOTMI U HAHOAJIEKTPOHUKHU MPOTOKOA Ne5 ot 17.02.2021

& .

X7

3aBenyrontuii kKadeapoi Cammxos P.b



Cnucok J0KYMEHTOB U MAaTEPUAJIOB

1. Ilepeuyenp miIaHUPYEMBIX PE3YyIbTATOB OOYUYEHHMS MO AUCHMILTUHE, COOTHECEHHBIX C IUIa-
HUPYEMBIMHU Pe3yJbTaTaMH OCBOCHHS 00pa30BaTeIbHON IPOTPaMMBI

2. Llenb 1 MeCTO AUCUUILIMHBI B CTPYKTYpE 00pa3oBaTebHOM MPOrpaMMbl

3. Conepxanue pabodeld mporpammsbl (00beM AWCIMIUTAHBI, THITBI U BUABI YICOHBIX 3aHS-
THH, y4eOHO-METOIMYECKOE 00eCIIeueHne CaMOCTOSITEIIBHOM PaOOThI 00yYarOIINXCS )

4. ®OHJI OLEHOYHBIX CPEACTB MO JUCIUILTHHE
4.1. TlepeueHb KOMIIETCHIIMI ¢ yKa3aHUEM ATANoB WX (POPMUPOBAHHSI B TIPOIIECCE OCBOE-
HUsl 00pa3zoBaTesbHOM mporpammel. OmnucaHue MokKaszareiae M KpUTepUeB OICHUBAHUS
KOMIETEHIIMI Ha pa3IUYHbIX dTanax ux (GOpMHUpPOBaHUS, OMHCAHUE KA OLICHUBAHUS
4.2. TumnoBble KOHTPOJILHBIC 33/IaHUS WU WHBIE MaTePUANbl, HEOOXOAMMBIE IJIsT OIICHKH
3HAHWIA, YMEHUH, HABBIKOB M OTIBITA JICATEIBHOCTH, XapaKTePU3YIOIINUX dTaIbl (POPMUPO-
BaHUs KOMIIETEHIIMI B MpOIlecCCe OCBOCHHs 00pa3oBaTelbHOU MporpaMMbl. Meroauye-
CKHE€ MaTepualbl, ONPEIEISIONINE TPOLEAYPhl OLIEHUBAHUS 3HAHUN, YMEHUMN, HABBIKOB U
OTIBITA JICATEITPHOCTH, XapaKTEPU3YIONIMX dTarbl (JOPMUPOBAHUS KOMITCTCHITHIA
4.3. Petimune-naan Oucyuniutwl (npu Heooxooumocmu)

5. YueOHO-MeToanYeCKOE U HH(OPMALIMOHHOE O0ecTIeYeHUE AUCIIUILITUHBI
5.1. [lepeueHb OCHOBHOW M JOIOJHUTENBHON Y4eOHOU JHUTEpaTyphl, HEOOXOAUMOMN IS
OCBOGHUS JUCIUILIIMHBI
5.2. [lepeuens pecypcoB MH(DOPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHON ceTn «VHTepHEeT» H
MIPOrPaMMHOTO O0eCTICUeHUs, HEOOXOIUMBIX ISl OCBOCHUS TUCIUTLTAHBI

6. MarepuanbHO-TexHUYeckas 0a3za, He0OXoauMas 7Sl OCYHIECTBICHUS 00pa30BaTEIHLHOTO

nmponecca nmo JUCHUIIIINHE



1. TlepeuyeHb MUIAHMPYEMBIX Pe3y/JbTATOB 00y4eHHSs N0 TUCHUILINHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeIbHON MPOIrpaMMbl
(c opuenmayuetl Ha Kapmvl KOMHEMeHYULL)

B pe3ynbpTaTe ocBoeHMsI 00pa3oBaTeIbHON IPOrpaMMbl 00y4arOIIUNCS JOHKEH OBIaIeTh Clie-
JOYIOIIUMU pPe3yIbTaTaMyu OOYYCHHUS M0 AUCIUTUTHHE:

Kareropus (rpyn-
na) KoMieTeHIuii

dopmupyemasi KoMIle-
TeHUHs (C yKa3aHHeM

IKon m HanMeHOBaHHE
MHIUKATOPa TOCTHKCHUS

PesynpTaTel 00yueHHs IO
IMUCIUTUINHE

KO0/12) KOMITETEHLINU
Cucremuoe u kputu- | YK-1. Cnocoben ocymects- | YK-1.1. 3HaTh OCHOBHBIE
YECKOE MBIIUICHHE JSATh  TIOMCK, KPUTHYECKHH | 3HaThH OCHOBHBIE | TeXHHYECKHE napamerpsl,
aHali3 U CHUHTC3 HH‘l’OPMa: TEXHUYECKUE apaMeTpsl, | 3KCIUTyaTaly- OHHbBIC
MM, - IPUMCHATE - CHCTCMHBIM | o o ryirvatargu- OHHBIC | XapaKTEpPUCTUKU W 00JIacTh
TOAXOA UL DEILCHHA HOCTaB: XapaKTEPUCTUKM M O00JaCTH | NMpUMEHEHMS  OCHOB-  HBIX
JICHHBIX 3a/1a4 g
IPUMEHCHHS ~ OCHOB- HBIX | yCTpOHCTB u
YCTPOMCTB U | (QyHKIMOHAIIBHBIX Y3JI0B
(QyHKIIMOHATBHBIX Y3JIOB | TBEpAOTENBHOWIIEKTPOHUKH.

TBEPAOTEIbHONUIIEKTPOHUKU.
YK-1.2.

YMeTb NpUMEHATb METOIBI
pacueTa nmapaMeTpoB M Xapak-
TEPUCTHUK, MOJEIUPOBAHUA U
MPOEKTUPOBAHUS  DIIEKTPOH-
HBIX TPHOOPOB M YCTPOWCTB
TBEPAOTEABHON DIIEKTPOHUKH
U HaHOZJEKTPOHUKU;

YK-1.3.

Bnamets wumHpOpMamumeir 00
o0yacTsAX MPUMEHEHUs U Tep-
CHEKTHBAX pa3sBUTHS
pasIMyUHbIX (PYHKIMOHAJIBHBIX
Y3II0B u YCTPOICTB
COBPEMEHHOM 2JIEKTPOHUKH;

YMeTh MNPUMEHATh METOJBI
pacyera mapaMeTpoB U Xapak-
TEPUCTUK, MOJCIUPOBAHUS U
MPOCKTUPOBAHKS  AJIEKTPOH-
HBIX MPUOOPOB M YCTPOWCTB
TBEPJOTEIBHON 3JICKTPOHHUKU
1 HAHOJJICKTPOHHUKH;

Bnagets wHpOpManmeit 00
00NacTsAX MPUMEHEHHS U Tep-
CIIEKTUBAX pa3BUTHUS
Pa3UUHBIX (YHKIIMOHATBHBIX
y3IJI0B " YCTPOMCTB
COBPEMEHHOM JICKTPOHUKH;

IIK-1. Cnocober cTpouTh
npocreiiiime  Gpu3nYecKue |
MaTeMaTHYeCKUe MOJCIN

pubOpOB, CXEM, YCTPOUCTB M
YCTaHOBOK  3JICKTPOHHKH |
HaHORJICKTPOHHUKH Pa3IUIHO-
ro (QyHKIMOHAJIBHOTO Ha3Ha-
YEeHHUs, a TaKXKe HCIOJIB30BaTh
CTaHJapTHBIC MPOTPaMMHBIE
CpeICTBa MX KOMIBIOTEPHOTO
MO/JIETTMPOBaHHUS

IK-1.1.

3HaTh XapaKTePUCTHKH
COBpPEMEHHBIX CAIIP
MHKPO3JIEK- TPOHHKH "
METOJBl  pelleHus  3aj1ad
TEXHOJIOTHYECKOTO "
CXEMOTEXHUYECKOTO
npoekrupoBanust  BUC u
CBUC;

IK-1.2.

Ymets pabotaTh B
KOJIJIEKTHBE (MaJIbIX TPYIIIax)
NIpU pe-LIeHUH
npodeccroHaNBHBIX 33/1a4;
IK-1.3.

Brnaners HaBeIKaMu paboTHI B
KOJIJIEKTHBE (MaJIBIX TPYII-TIax)
MIPH peIIeHUH
npodeccnoHambHBIX 337124,

3HaTh XapaKTEePUCTHKU
COBPEMEHHBIX CAIIP
MHUKpPO3JIEK-  TPOHHKH  H
METOJIBl  pemIeHus  3ajad
TEXHOJIOTUYECKOTO "
CXEMOTEXHUYIECKOTO
mpoektupoBanuss  BUC u
CBUC;

Ymets paboTath B
KOJIJIEKTHBE (MaJIbIX

TpyNIax) Mpu pe-IeHnn
npodeccHoHaNBHBIX 331a4;
Bnaners HaBbIKamMu paboTHI B
KOJUIEKTHBE (MaJbIX IpyM-Tax)
IIPU PEIICHUN
npodeccHoHaNBHBIX 33/1a4;

2. Ileab n MecTO TMCHHUILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHON NPOrpaMMbl

I[I/ICLII/IHJ'II/IHEI «Texnonocus npouseodcmea UrmezpanibHolx cxemy OTHOCUTCSA K vacmu,
d)ODMuDVQM(l}l yuyacmHukamu 06pa306ameﬂbezx OMHOULCHULL




JuctunmHa usydaercs Ha 3 Kypce B 5-6 ceMectpax.

Lenu u3yyeHus: AUCUUIUINHBL: SBISETCS - 03HAKOMJICHHE CTY/IEHTOB C OyayIiei crennaibHo-
CTbIO, OCHOBHBIMM JOCTM)KEHUSAMH U TEHACHUMSAMHU Pa3BUTUSI HAHOTEXHOJIOTUH U HAHOMATEPUAJIOB
B [IPOU3BO/ICTBE U3/I€JIUI JIEKTPOHHON TEXHUKHU.

JlanHblid Kypc mpeHa3HadyeH Al ctyjaeHToB HampasieHust 11.03.04 «OnekTpoHuka U Ha-
HODJIEKTpOHUKay. JuciumnuHa «TeXHOIOorusl Mponu3BOACTBa HHTEIPAIBHBIX CXeM» 0a30BbIe Orle-
paluy TEXHOJIOTMYECKUX IIPOLIECCOB IPOU3BOJICTBA COBPEMEHHBIX HHTEIPAIBHBIX MHUKPOCXEM,
KOHCTPYKLMH M TEXHOJOTMYECKUE MAapLIPYThl H3TOTOBJIEHMUSI HHTETPAIBHBIX TPaH3UCTOPHBIX
CTPYKTYpP M JIOTHUECKHX 3JIEMEHTOB Ha UX OCHOBE, TEHJICHUUH, OTPAHUYECHUS U MEPCIIEKTUBBI pa3-
BUTHS CIICIIUATU3UPOBAHHBIX CBEpXO0mbIINX HHTErpanbHbIX cxem (CBUC).

ITo npenMeTy U METOY CBOMX MCCIIEIOBAaHUN JAHHBIN KypC TECHO CBsA3aH Kypcax «Marema-
TUYECKUI aHamn3y», « BeranciurenbHas MmareMaTtukay u «D@usuka». Takxke qUCHHILTHHA TPEOyeT
3HAHHE aHTJIUICKOTO SI3bIKa B 00bEeMe IOCTATOYHOM JIJIsl IOHUMaHUs TEXHUYECKOU JTUTEepaTyphl.
3HaHMsl, NTOJIYYEHHBIE B PE3yJbTaTe OCBOEHUS Kypca «TeXHOJIOrus mMpou3BOJCTBA MHTErPAIbHBIX
CXeM) MO3BOJISIET U3y4aTh COBPEMEHHBIE TEXHOJIOTUYECKUE MPOLIECCHI TPOU3BOICTBA THOPUTHBIX



U TIOJYNIPOBOJHUKOBBIX MHTETPAIBHBIX MUKPOCXEM (IIOATOTOBUTENIBHBIE, OCHOBHBIE M KOHTPOJIb-
HBIE TEXHOJIOTHUECKUE ONEPAINH, TEXHOJIOTHUECKOoe 000pyIOBaHUE U PEKUMBI €ro paboThl), KOH-
CTPYKLMSAX M TEXHOJOTMYECKUX MApLIPYTax U3TrOTOBJIICHHS MHTEIPalbHBIX TPAH3UCTOPHBIX CTPYK-
Typ (OUIONSIpHBIE, TOJIEBbIE C yrpaBisommMe nepexogamu, MJIIT-TpaH3ucTopsl, KpaTkue cBeje-
HUS O FE€TEPONEPEXOIHBIX TPAH3UCTOPAX, TPAH3UCTOPAX HA rOPSAYMX HOCHUTENSAX, TPAH3UCTOPAX Ha
KBAaHTOBBIX (P (PEKTax) U JIOTHYECKUX SJIEMEHTOB Ha MX OCHOBE, OTPAHMYEHUSIX U TMEPCIEKTUBAX
pazButus creuranuzupoBanHeix CBUC.

3. Conep:xanue padoueii nporpaMMbl (00beM IMCUHMILIHHBI, TUNIBI M BU/JbI Y4eOHBIX 3a-
HATHI, y4eOHO-MeTOAUYEeCKOe 00eceyeHue CAMOCTOATEIbHOM padoThl 00y4aI0IMXC)

Coneprxanue paboueit mporpammsl npecrasieHo B [Ipunoxennn Ne 1.

4. ®oHJ OLIEHOYHBIX CPEICTB MO0 TUCUHUILINHE

4.1. IlepeyeHb KOMIIETEHIHI ¢ YKAa3aHUEM 3TAaNOB UX ()OPMUPOBAHHUS B MMPoIiecce OCBOEHUS

o0pa3oBaTte/ibHOI mMporpaMmal. Onucanue nNoka3aresieil 1 KpuTepueB OLEHUBAHUS KOM-
neTeHUM HA Pa3JIMYHBIX ITANaX UX GOpPMHPOBAHUSA, ONUCAHME KA OLEHHBAHUS

Kon n popmynupoBka KOMIIETEHIINH:
VYK-1. CiocoGeH ocymecTBIsATh MOUCK, KPUTUIECKAN aHAIM3 W CHHTE3 MH(pOpMaInH,
NPUMEHSTHh CUCTEMHBIN TIOJXO/T JJISl PEIICHUS TOCTABICHHBIX 33124

Kon u Kpurepnn oneHrBaHMS pe3ynbTaToB 00yICHUS
HAaMEHOBaHW  |Pe3yJIbTaThbl
e uHaMKaTopa  [00ydYeHHUs 1o
ITOCTHIKEHUSA MACIUATUINHE
2 («He ymoBmetBoputens- | 3 («YmoBneTBOpu-
KOMIIETECHIIU 4 («Xopomro») 5 («OTan4uHO»)
HO») TEJIBHOY)
VK-1.1. 3HaTb OCHOBHBIE Nmeer ¢pparmenTapHbIC ®parmeHTapHble JocrarouHo yBepe- VYBepeHHO 3HaeT Mpo-
3HaTh OCHOBHBIE TEXHHUYECKHE 3HaHMS poecCHOHanb- | 3HAHUS mpodec- HO 3HaeT npodec- (eccnoHanbHYIO  JIEK-
TEXHUYECKHe rapameTpsl, HOH JIEKCUKH, HE TOTOB K | CHOHAJILHOH JIeK- CHOHAJIILHYIO JIEKCH- | CHKY, OBITh TOTOBBIM K
napameTpsl, IKCILTyaTau- y4YacTHIO B JIMCKYCCHU Ha | CHKH, HE BCETAa Ky, OBITh TOTOBBIM K | YYaCTHIO B JHCKYCCHH
JKCITyaTaIH- OHHbIE XapaKTe- npodeccuoHalbHbIE Te- TOTOB K YYacTHIO B | YYacTHUIO B IUCKYC- | Ha NpodecCHOHAIbHBIC

OHHBIC XapaKTe-

PHUCTHKH U 00-

MBI,

JMCKYCCHH Ha TIPO-

cuH Ha npodeccuo-

TEMBI, 3HATh OCHOBBI

PHUCTHKH U 00- JIACTH TPUMEHEe-HUS (eccuoHanbHbIE HaJIbHBIC TEMBI, JIeJIOBOTO OOIIEHHUS,
JIaCTH pUMEHe- OCHOBHBIX TEMBI; 3HATh OCHOBBI JICJIO- TIPUHIIAIIEI K METO b
HHUSI OCHOBHBIX YCTPOWCTB H BOI'0 OOIICHHS, OpraHu3aluM J1€J10BON
YCTPOMICTB U (yYHKIIHOHATIH- MPUHIIMUIBI U METO- | KOMMYHHUKALMHU Ha pyc-
(byHKIIMOHAIB- HBIX y3JI0B JIbl OpraHu3aLuu CKOM U MHOCTPaHHOM
HBIX y3JIOB TBEPOTENBHOMN JIeJIOBO KOMMYHHU- SI3BIKAX.

TBEPAOTENLHON 3JCKTPOHUKH. KaIli Ha PyCCKOM 1

AIEKTPOHMKH. MHOCTPaHHOM SI3bl-

Kax.

VK-1.2. VMeTh npuMe-HATh YwMmeer GpparmMmeHTapHO YBepeHHo npoBO- YBepeHHo npoBo- YBepeHHO POBOJIUT
YMers npume- METO/IbI MIPOBOJUTH HH(OPMAIIH- T uHpOpMaIm- Ut uHpOopManm- WHPOPMAITMOHHO-
HATH ~ METOMBI | pacueTa Iapa- OHHO-TIONCKOBYIO padoTy OHHO-TIOUCKOBYIO OHHO-TIOUCKOBYIO MTOUCKOBYIO paboTy U
pacuera Tapa- | METpOB U Xa- paboTty, HO HE yMe- paboTy, HO UCTIBI- BBIOODP JAHHBIX IS pe-
METPOB U Xa- PaKTEepUCTHK, eT aJIcKBaTHO OT- ThIBaeT HEOOJIBIIIHE nIeHus npoecCHoHab-
PaKTEPUCTHK, MOJIEIMPOBAHUS U OupaTh TaHHBIC IS TPYJAHOCTHU IIPU HEIX 33134
MOICITUPOBAHHMS HPOEKTUPO- pemienus npodec- | BbIOOpe HEOOXOMH-
u MHPOCKTHUPO- BaHUSI 3JIeK- CHOHAQJIBHBIX 3a1a4 MBIX JAaHHBIX JIJI

BaHMs JIeK-
TPOHHBIX  IIPH-
6opoB u ycT-

pOWCTB TBEpAO-

TPOHHBIX  IIPH-
60poB U yCT-
POWCTB TBEPAO-

pemeHus mpodec-
CHOHAJIBHBIX 3a1a4




TEJIbHOU 3JIeK- [TEeJIbHOM dIleK-
TPOHUKH U HAa- TPOHUKH U Ha-
HO3JIEKTPOHU-  [HO3JIEKTPOHU- KH;
KU,
VK-1.3. Bnanets uH- He cnocober | Crnocoben pabotats | Bmameer cocobHO- Brageer HaBbIKaMu pa-
Bnaners un- dopmamueit 06 | paborarsh C | C pa3sIMYHBIMHU HC- | CTBIO paboOTaTh C 0OTBI C pa3INYHBIMU
(popmanueii 06 obmacTsax mpu- pa3nIuIHBEIMA TOYHHKAMH HH- Pa3IMYHBIMH HC- HCTOYHHKaMH HH(pOpMa-
o0macTsx npu- MCHEHMS M [lep- | MCTOYHUKAa- MH | (opMaluy; UCIbl- TOYHUKAMM HUH- LIMU; IPUMEHEHUs CO-
MEHEHUA M IIEP- | CIEKTUBax pa3- | MH(OpManuu; TBIBACT CIIOKHOCTH | (OpPMALUK; MIPUMe- | BPEMEHHBIX HHCTPYMEH-
CNIEKTHBAX Pa3- | BUTHs pasiny- IpUMe-  HEHMsA | ¢ BEIOOpOM COBpe- | HSATh COBPEMEHHBIE TaJbHBIX CPEACTB IS
BUTUS PA3JINY- HBIX QYHKIHMO- | COBPEMEHHBIX MEHHBIX HHCTPY- HHCTPYMEHTAIbHbIE | TpOBeAeHHs HHpopMa-
HBIX ()YHKIIHO- HaJIbHBIX Y3JI0B HH- MCHTAJIbHBIX cpeacTsa i IIpo- LIMOHHO-TIOUCKOBOM pa-
HaJIbHBIX y3JIOB U  YCTPOWCTB | CTPYMEHTAJIbHBI CPEICTB I IIPO- BeJIeHHs1 HH(pOopMa- OOTBHI C MOCIEIYIOIUM
U YCTPOMCTB COBpPEMEHHOM X CpCACTB BeJleHUsI HUHPOpMa- | LIMOHHO-IIOMCKOBOM | BHEAPECHUEM [IAHHBIX IS
COBPEMEHHOI 3JIEKTPOHUKH; T [IUOHHO-TIOUCKOBOW | paboTHI, HE CTIOCO- | PEIIeHHs MOCTaBIEHHBIX
3JIEKTPOHUKHY; IIPOBEJICHUS paboTsI ¢ oce- OCH BHEIIPSATH JTaH- 3ama4
nndop- JIIOIIUM BHEJpe- HBbI€ JUIsl pEILIECHUs
MAaIMOHHO- HUEM TAaHHBIX 111 TIOCTAaBJICHHBIX 3a-
MIOMCKOBOM pellIeHus] TOCTaB- Jadq
pabotsi ¢ JIEHHBIX 337149
MOCJIEYIOLIUM
BHEJPEHUEM
JAHHBIX JIs
peuieHus
MOCTaBJICHHBIX
3az1a4
3auer
Kon u Pe3ynbratThl Kpurepun oieHuBaHus pe3yJIbTATOB 00y4eHH s
HaMEHOBaHU 00yUeHUS 110
€ UHMKaTopa MTUCLIMILIINHE
ITOCTHIKEHUSA «He 3auteno» «3a4yTeHo»
KOMIIETEHLIU
YK-1.1. 3Hatb ocHOBHbIe| OTCyTCTBUE 3HAHUN UITH CdopmupoBaHHbIe (BO3MOXKHO HENOJ-
3HaTh OCHOBHBIE TEXHU- | TEXHH- YecKue| (parMeHTapHblE NPEJACTaBle- | HbIE) PeCTaBIeH s 00 OCHOBHBIX IO~
YeCKHe MapaMeTphl, 3Kc- | MapaMeTpsl, 3KC-| HHUsA 00 OCHOBHBIX MOHATHAX U | HATHAX M YTBEPIKICHHUSX, BXOIAIIUX B
IUTyaTallMOHHBIE Xapak- | [IyaTallHOHHBIC YTBEPKACHUSX, BXOIAIINX B COJICpKAHUE TUCIUTLITIHEI
TEPUCTHKHU U 00JIaCTH Xapak- TEPUCTHKH W comepkaHUE AUCIUTLIHHBL

MPUMEHEHUA OCHOBHBIX
YCTPOMCTB U PYHKIIHO-
HaJBHBIX Y3JI0B TBEPIO-
TENbHOU AJIEKTPOHUKH.

(yHKTIHO-

AIIEKTPOHUKH.

obylacTi TIPUMEHCHHS]
OCHOBHBIX yCTPOUCTB U
HaJIbHbIX]
Y3J10B TBEPJO-TENBHON

YK-1.2.

YMeTp NpUMEHATh Me-
TOJBI pacyera napamer-
POB M XapaKTEePHUCTHUK,
MOJIEIUPOBaHMUA U TPO-
€KTUPOBAHUSL DSJIEKTPOH-
HBIX TpHOOPOB M yCT-
pOWCTB  TBEPAOTENBHOU
SNEKTPOHUKUM U HAaHO-
3JIEKTPOHUKH;

TOJIBI pacyera

VYmerb MNPpUMCHATH MC-

OTtcyTCcTBHE YMEHUH WK

mapameT-poB U
XapaKTepUCTHK,

MOICIUPOBAHUA U

HpO-eKTHPOBAHUS
AIIEKTPOH-HBIX
pubOpoB U ycT-
po¥icTB
TBEPAOTEIbHON

QJICKTPOHUKHU U HAHO-

AIIEKTPOHUKH;

HHUKH

(hparMeHTapHBIC YMEHUS YITIOT-
peOIATh MPaBUIIBHYIO TEPMHU-
HOJIOTHIO, OTIPEIEIICHUSI, TIPH-
MEHSTh METOABI pacueTa mapa-
METPOB U XapaKTEPHUCTHK, MO-
JISITNPOBAHMS U IPOEKTHPOBA-
HUS 3JIEKTPOHHBIX TPHOOPOB U
YCTPOMCTB TBEPAOTEIBHON
AIIEKTPOHUKH U HAHOBJIEKTPO-

B 1e10M ycnenrHoe (BO3MOXHO HE CHC-
TEeMaTHYECKOE) YMEHHUE YIIOTPEOIISTh
MIPABUIIbHYIO TEPMHUHOJIOTHUIO, OTIpENie-
JIEHUs] IPUMEHATh METO/Ibl pacyeTa ma-
paMeTpoB U XapaKTEPUCTUK, MOJETUPO-
BaHUS ¥ IPOEKTUPOBAHUS IIEKTPOHHBIX
IpuOOPOB M YCTPOMCTB TBEPAOTEIbHON
SEKTPOHUKHU U HAHORJIEKTPOHUKH




YK-1.3.

Bnagets nuadopmanueit
00 00acTax nmpuMeHe-
HHS ¥ TIEPCIIEKTHBAX
Pa3BUTHS Pa3IMYHBIX
(DYHKIMOHAIIBHBIX Y3JI0B
U YCTPOMCTB COBPEMEH-

HOH 3JIEKTPOHUKH;

Bnanets
nHdopmarmeiiod
obmacTsax
MIpUMeHe-HUS 1
MIEPCICKTHBAX
pa3BUTHA
Pa3IHIHBIX
(HhYHKIMOHATBEHBIX
Y3JI0BU YCTPONCTB
COBPEMEH- HOU
9JIEKTPOHUKH;

Ot1cyTCTBHE BIIaICHHS UITH
(parmeHTapHOE BIIaJCHHUE JKC-
MEPUMCHTATBHBIMHA HABBIKA-

B nenom ycrenrHoe (BO3MOXHO HE CHC-
TEeMaTHYEeCKOEe) BIIAJCHHE dKCIIEPHMEH-
TaJbHBIMH HaBBIKAMHU.

[IK-1- Criocoben cTpouTh mpocTeine pU3nIecKre u MaTeMaTHIeCKIEe MOJIENN MPHOOPOB, CXeM, YCTPOICTB
U YCTaHOBOK DJIEKTPOHHKH M HAHOAJIEKTPOHHMKU PA3JIMYHOTO (hYHKIMOHAIBLHOTO HAa3HAYEHHMs, a TAKXKE HMCIOJIB30BATh
CTaHAapTHBIE TPOTPaMMHBIE CPEICTBA MX KOMITBIOTEPHOTO MOJICITHPOBAHHMS

Ko u Pe3ynbTaThl Kputepuu olieHUBaHUS pe3yabTaTOB 00YUCHUSI
HalMEHOBaHU 00ydeHus 1o
€ MUHIUKaTopa MACLUIUIMHE
TOCTHKEHUS 2 («He ynosite- 3 («Y noBneTBO-
( Y ( 4 («Xopo1o») 5 («OTnugyHO»)
KOMIICTCHIIUH TBOPUTEIILHOY) PUTEIIBHO)
IK-1.1. Nmeer ¢pparmenTap- ®parmeHTapHble HocrtatouHo yBepe- YBepeHHO 3HaeT npo-
3HaTh XapakTe- | 3HaTh  XapakTe- | Hble 3HAHUS nmpodec- 3HaHus podec- HO 3HaeT mpodec- (heCCHOHANBHYIO JICKCH-
PUCTHKH COBpE- | PUCTHKH COBpeE- CHOHAJIbHOM JIEKCH- CHOHAJIbHOM JIEKCH- CHOHAJIBHYIO JIEK- KY, OBITH TOTOBBIM K

menaeix  CAIIP | MeHHBIX
MHKPOAIIEKTPO-
HHKH U METOIBI | HAKA U METOIBI
peuieHus  3ajad | pelieHus
TEXHOJIOTUYECKO- | TEXHOJIOTUYECKO-
r'o U CXEMOTEX- | r'o U CXEMOTEX-
HUYECKOTO TIPO- | HUYECKOTO TpOo-

MHKPO3JIEKTPO-

CAIIP KH, HE TOTOB K yya-
CTHIO B TUCKYCCHUHU
Ha pO(eCcCUOHAITB-

3aga4 HBIC TCMBI;

KH, HE BCET/[a TOTOB
K YYaCTHIO B JHC-
KyccHH Ha rpodec-
CHOHAJIbHBIC TCMBI,

CHKY, OBITh TOTO-
BBIM K Y9aCTHIO B
JUCKYCCHH Ha ITPO-
(beccroHaIbHBIC
TEMBI; 3HaTh OCHO-
BBI JIEJIOBOTO 00-
UICHUS, TIPUHIIUTIBI

YYaCTHIO B TUCKYCCHU Ha
npodeccuoHanbHbIe Te-
MBI; 3HATh OCHOBBI JICJIO-
BOT'O OOIICHHUS, IPUHITH-
bl ¥ METO/TbI OPTraHM3a-
LUK JITIOBOH KOMMYHH-
Kalli{ HA PYCCKOM H

EKTHPOBAHMS €KTHPOBAHUS Y METOJIbI OpraHu- MHOCTPAHHOM SI3bIKaX.
BUC u CBUC; BUC u CBUC; 3aIiU JIEeJ0BOI
KOMMYHHKAIMH Ha
PYCCKOM U HHO-
CTPaHHOM SI3bIKax.
IK-1.2. YmMeer pparmenrap- YBepeHHO poBo- YBepeHHO MpoBo- YBepeHHO TPOBOAUT
YMers paboTath | YMeTh paboTaTh HO IIPOBO/INTD WH- AT UHGOPMAITH- T nHGopmanu- nH(OPMAIMOHHO-
B KOJIJICKTHBE | B KOJIJICKTHBE (hopmarmoHHo- OHHO-TIONCKOBYIO OHHO-TIOUCKOBYIO MTOUCKOBYIO paboTy U
(MambIx Tpynmax) | (MajbIX TpyIIax) TIOMCKOBYIO paboTy paborty, HO HE yMe- | pPaboTy, HO UCIIbI- BBIOOP JAHHBIX AJIS pe-
npu peuieHun | mpu peuieHun €T aJIcKBaTHO OTOW- | ThIBaeT HEOOJbIIME | IIEHHS NPOPECCHOHAITb-
npodeccuonans- | npodeccroHab- partb JaHHbIe IS TPYIHOCTH TIPH HBIX 33]1a4
HBIX 33724, HBIX 337124, pemeHus npogec- BbIOOpE He0OX0AuU-
CHOHAJIBHBIX 33124 MBIX JJAaHHBIX LIS
pemeHus npogec-
CHOHAJIBHBIX 33134
IK-1.3. Binagets  HaBbI- He ciocoben pabo- | Cnocoben paborats | Bnameer cnocobno- | Biageer HaBbikamu pa-

Bnamers  HaBBI- | KamMH pabOTHI B
KaMu paboTBl B | KOJUIEKTHBE (Ma-

KOJUIEKTHBE (Ma- | JIBIX rpyImax)
JOBIX  TpyNmnax) | npu peuieHun
npu pemeHnn | mpodheccHoHalb-
npodeccroHanb- | HBIX 3aad;

HBIX 33]1a4;

TaTh C Pa3THIHBIMU
WCTOYHUKAMU UH-
hopmarum; mpume-
HEHHS COBPEMEHHBIX
WHCTPYMEHTAITBHBIX
CPEJCTB JI TPOBe-
JeHns HHPOPMAaIH-
OHHO-TIOUCKOBOM
paboTHI ¢ TocIe-
JTYIOIIIUM BHEJIPEHU-

C pa3JIMYHBIMH UC-
TOYHHUKAMH WH-
(hopmanuy; UCIbI-
TBIBAET CJI0KHOCTHU
C BEIOOPOM COBpe-
MEHHBIX HHCTPY-
MEHTAJILHBIX
CpEeJICTB ISl TIPO-
BeJieHus nH(opma-
IIMOHHO-TTIOMCKOBOM

CTBIO paboTaTh C
Pa3IUYHBIMHU HC-
TOYHUKAMH HH-
¢dopmannm; mpuMe-
HSTh COBPEMEHHbIE
MHCTPYMEHTAJIbHbIE

OOTEHI C pa3IMYHBIMH
WCTOYHMKaMH HH(OpMa-
LUU; TPUMEHEHUS CO-
BPEMEHHBIX HHCTPYMEH-
TaJBHBIX CPE/ICTB IS
MpoBeIeHUs nHpOpMa-
CpEeaCTBa IS TIPO- [IMOHHO-TIONCKOBOH pa-
BeJieHus HH(pOpMa- OOTBI C TIOCIETYFOIITNM
IIHOHHO-TIONCKOBOH | BHEAPEHWEM JaHHBIX JUIs
paboTEI, HE CIIOCO- pemnIeHns MOCTaBICHHBIX
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€M JTaHHBIX JJIS pe- paboTHI ¢ Toce- OcH BHEAPSATH JAaH- 3amaq
IIICHUS TIOCTABIICH- JTYIOIITAM BHETpe- HBIC [T PeIICHUS
HBIX 33724 HHUEM JaHHbIX JJIs MOCTABJICHHBIX 3a-
pelIeHHs ToCTaB- a4
JICHHBIX 337124
3auer
Kpurepun oneHnBaHus pe3yabTaToB 00yYeHHUs
Kon u IPe3ynbTaThl
HaNMEHOBaHHU 00y4eHus 1o «He 3a4TeHO» «3auTeHO»
€ MHIUKaTopa TUCLIUIINHE
TOCTHIKEHUS
KOMIIETCHIIN N
IK-1.1. OTcyTcTBUE 3HAHUN WK ()parMeHTapHbIE CchopmupoBaHHbIe (BO3MOXHO HETOJIHBIE)
3HaTh XapaKTEepPUCTHUKH | 3HATh MpEeJCTaBICHNs 00 OCHOBHBIX MTOHATHUSX Npe/CTaBICHUS. 00 OCHOBHBIX MOHATHAX U
XapakTe
PHUCTUKU
COBPEMEHHBIX CAIIP | coBpeMeHHBIX W YTBEP)KACHHAX, BXOAAIINX B COIEPXKA- YTBEPXKICHUSX, BXOJSINX B COJICPIKaHNE
MHUKpPOJIEKTPOHUKH ¥ | MHUKPOJIEKTPOHH| HUE TUCIUILUIUHBI JUCIUTIIAHBI
K1
METOJBI PELIeHUs 3a/1ad | METOJBI
pemeHus 3a1ad
TEXHOJIOTUYECKOTO U | TEXHOJOTHYECKOT]
0
CXEMOTEXHUYECKOTO CXEMOTEXHUYECK
oro
npoektupoBanust BUC u | npoexTupoBaHus
BUC n
CBUC,; CBUC;
IIK-1.2. VMers paborars | OTCyTCTBHE yMeHHH 1M GparMeHTapHble | B nenom ycrnemrHoe (BO3MOXKHO He CHCTe-

YMmeTs paboTaTh B KO-

B KOJI-
JIeKTHBE (MabIX

TpyII-

YMEHUS yIOTPeOIATh IPAaBUIIBHYIO Tep-

MaTH4eCKOe) YMEHHUE yIOoTpeOIsITh npa-

JIeKTHBE (MalbIX TpyN- | Max) Ipu MMHOJIOTHIO, ONpeeNneHus, paboTats B BHJIbHYIO TEPMHHOJIOTHIO, pabOTaTh B KOJI-
pemeHny mpo-

Iax) MpU PElIeHUU Npo- | (eCCHOHANBHBIX | KONJIEKTHBE (MalbIX TPyMNIax) IpH pele- JIeKTHBE (MaJIBIX TPYIIax) IpU pelIeHUN
3aj1ad;

(eccrOHANBHBIX 3a/1a4; HHH Npo(heCCHOHAIBHBIX 3a/1ay; npodeccHnoHaNbHBIX 3a/1ad;

IK-1.3. OTcyTcTBUE BIaACHUS WU parMeHTap- B niennom ycnenrnoe (BO3MOXKHO HE CUCTE-

Bnaners HaBelkamu pa- | Bmaners HOE BJIA/ICHNE 3KCIIEPUMEHTAIbHBIMHU MaTHYECKO€) BIaJEHHE SKCTICPUMEHTAIIb-
HaBBIKaMHU pa-

00THI B KOJJIEKTUBE (Ma- | OOTHI B HaBbIKAMHU HBIMH HaBBIKaMHU.

JBIX TPYMIax) HpU pe-

KoJUIeKTuBe (Ma-
JBIX TPYTIax)

npu pe-
LIEHNH NPO(ECCHOHANb- | LICHHH

pogecCuoHab-
HBIX 3a]1a4; HBIX 33]1a4;

Kputepusimu onieHuBaHUs SIBISIFOTCST Oajlibl, KOTOpPbIE BBICTABIISIIOTCS MpEIojaBaTeeM 3a

BUIBI JEATENBHOCTH (OLIEHOYHBIE CPE/ICTBA) 10 MUTOTaM U3y4YeHHsI MOAyJel (pa3JenoB JUCIHUILIIN-

HBI), IEPEUNCIICHHBIX B PEUTUHT-TUIaHE JUCHUIUIMHBI (07151 9K3aMeHa: TeKYIIUi KOHTPOJIb — MAKCH-

MyM 40 OamnoB; pyOeKHBIN KOHTPOJIb — MakcuMyM 30 GaiioB, MOOLIPUTENbHBIE OaJIbl — MaKCHU-

myM 10; 0ns 3auema: Tekymuil KOHTPOJIb — MakcUMyM 50 6ayioB; pyOeXHbIH KOHTPOJIb — MaKCHU-

MyM 50 6as10B, MOOIIpHUTENbHBIE OaiTbl — MakcumyMm 10).
[IIkansl OLICHUBAHHUS:

(Ons ox3amena:




oT 45 10 59 6amIoB — «yJOBICTBOPUTEIHLHO;
ot 60 110 79 6a/I0B — «XOPOIIOY;
ot 80 0a110B — «OTIIUYHOY.

015 3a4ema:

3auteHo — oT 60 10 110 peldTHHTOBBIX OayioB (BKiIrOYas 10 mooupuTeabHbIX 0aIIoB),

He 3auTeHO0 — OT 0 710 59 peHTHHTOBBIX OAIIOB).

4.2. TunoBbie KOHTPOJIbHbIE 3JaHUSI HJIU HHbIE MaTePUAJIbl, HEO0X0IMMBbIE ISl OLIEHKH 3HA-
HMii, yMeHHIi, HABBIKOB U ONbITA JeATeJbHOCTH, XapaKTepPU3YIOUIUX 3Tanbl GopMHupoOBa-
HHMSl KOMIIETEHIUIl B Mpolecce 0CBOeHHs 00pa3oBaTe/ibHOI nporpaMmsbl. MeToauveckue
MaTepuaJbl, onpeaesionme Npoueaypbl OlleHUBAHUS 3HAHU, YMeHMIi, HABBIKOB U ONbI-

Ta AeATeJIbHOCTH, XapaAKTEePU3YIOIIHX 3TaNbl JOPMUPOBAHUS KOMIIETEHIIUIH

Ko n nanmeHoBanme
WHANKaTOpa
JIOCTHIKEHUS KOMIIETEHITUN

PesynbraTel 00y4eHus 10
JVCIUTIITHE

OreHOYHBIE CPECTBA

YK-1.1.

3HaTh OCHOBHBIC TEXHHYECKHE
napa- METpBI,
9KCIITyaTallHOHHBIE  XapakTe-

PHUCTHKHU U 00JaCTH IPUMEHEHUS
OC- HOBHBIX  YCTPOMCTB U
(bYHKIMOHAb-
HBIX y3710B
JNEKTPO- HUKU.
YK-1.2.
YMeTh NPUMEHSTh METOABI
pacueTa napaMeTpoB U
XapaKTEepUCTHK, MOJE-
JIUPOBAHUS U TPOEKTUPOBAHHUS
3JIEK- TPOHHBIX IPHOOPOB H
YCTPOUCTB TBEPAOTEIBHOM
3JIEKTPOHUKH U HAHO-

TBEPAOTEIBHOH

3HaTh OCHOBHbBIC TEXHUYECKHUE Iapa-
METpBI, SKCIITyaTaIl[HOHHBIC XapaKTe-
PHCTHKH M 00JaCTH MPUMEHEHHS OC-
HOBHBIX YCTPOHCTB M (pyHKIHMOHAIb-
HBIX Y3JIOB TBEPAOTEIIBHON 3JIEKTPO-
HHKH.

YMeTh IPUMEHATh METO/IBI PacdeTa
apaMeTPOB U XapaKTePUCTHUK, MOJE-
JMPOBAHMUS M IPOESKTHPOBAHHUS DJICK-
TPOHHBIX IPHUOOPOB M YCTPONCTB
TBEPAOTENHHOI 3JIEKTPOHUKH U HAHO-
3JIEKTPOHUKH;

Brnanets unpopmarmeii 06 odmacTax
MPUMEHEHHUS M IEPCIIEKTHBAX Pa3BHU-
THSI PA3JIMYHBIX (PYHKIMOHAIBHBIX
Y3JI0B U YCTPOICTB COBPEMEHHOM
JJIEKTPOHUKH;

ot4eT MabopaToOpHOIT PabOTHL;
YCTHBIN BOIIPOC, KOJUIOKBUYM,
9K3aMeH

JNIEKTPOHUKH;
YK-1.3.

Bnanets uHpopmanueit 00

obnactax MIPUMEHEHHS u

HEePCIEeKTUBAX pa3Bu- THS]

Pa3IMYHBIX (GYHKIIMOHATIBHBIX

y3JI0B U YCTPOWCTB COBPEMEHHOM

IICKTPOHUKH;

IK-1.1. 3HaTh XapaKTePUCTHKH COBPEMEHHBIX | OTHYET J1abopaTOpHOIl paboThI;
3Hatb XapakTepucTuku | CAITP MHKpOAJIEKTPOHHKH W METOJbI | YCTHBIM BONIPOC, KOJJIOKBUYM,
COBPEMEHHBIX CAIIP | pemwenus 3aad TEXHOJIOTHYECKOrO M | SK3aMEH

MHUKPODJIEKTPOHUKHA M METOIBI | CXEMOTEXHHUYECKOTO NPOEKTHPOBAHHMS

petreHus 3agad | BUC u CBUC;

TEXHOJIOTHYECKOTO H YMers paboTaTh B KOJUIEKTHBE (Ma-

CXEMOTEXHUYECKOTO JBIX TPYNIIax) NP pelieHu: npodec-

npoektuposanusbUC u CBUC;
IK-1.2.

YMmers paboTaTh B KOJUICKTHBE
(Ma- IBIX TPYHIAxX) MpU peIeHUU
npodec- CHOHAIBHBIX 3371a4;
IK-1.3.

Bnaners HaBbIKamMu pabOTHI B
KOJI- JISKTUBE (MaJIBIX TPYIINax)
IPHU pelle-H1K
npoecCHOHaIbHBIX 33134,

CHOHAJIBHBIX 33]1a4;

Bragers HaBBIKaMH pabOTHI B KOJI-
JIeKTUBE (MaJIBIX TPYIIax) IpH perle-
HHUH Npo(hecCHOHabHBIX 3a/1ay;

4.3. Peiimune-nnan oucuuniunl
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(npu neodxo0umocmu)

PelTHHr—TUIaH AUCIMIUIMHBI IIPEICTABICH B IPHIOKCHUH 2.

IK3aMeHALNOHHEIE ONJIEThI
HpI/IMepHLIe BOIPOCHI Ul 3a4CTa:

5 cemecTp
WnTterpanshas MukpocxeMa: Onpenenenue, Kiaccupukams, 0cOOCHHOCTH IPON3BOICTBA.

Texuonorus ounonsapusix UMC. Kitaccudukanns OCHOBHBIX METOJIOB IIEKTPUIECKOH H3OJISAINH 3JICMEHTOB
UMC.

bazoselii poriecc popmupoBanus oumnonaspraoit UMC ¢ uzonsiueii 21eMeHTOB IpU TOMOIIH P-N-Tiepexo/ia Ha
IIPUMEPE UHTErPAIBHOTO N-P-N-TPaH3HCTOPA.

MeTon KoJIeKTopHOU n3ommpyronei nudpy3un. Merox 6a30Boii m3ommpytomeit nuddysnn.

Texunonorus bull UMC na ocHoBe Tpex ¢oromabnonos. Texnonorus bull UMC Ha ocHoBe nBoWHOMN 1 dy-
3MH.

OIMUK (EPIK) — mpouece usrorosnenus bull UMC. KB/ u VIP mporueccs usrotonenus bull UMC.

[IpumMepHBIe BONPOCH IS SK3aMeHa:
6 cemectp

Wzonnanapuas texHonorus usrotosnenus bull UMC: U3omnanap-1, U3omnana
OnuIuIaHapHas U NOJUIUIaHapHas TeXHonoruu urorosienus bull UMC.
CoBMmenieHHas TexHosorus usrotosnenus bull UMC.

Texuonorus MAIT UMC. CpaBHenne 6a30Bbix TexHomormit M/IIT i bull UMC.
Ba3zoBblil TexHONOrMUEeCcKuii npornecc usrorosnaenus M UMC.
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6. MWsrorornenre MIT UMC metonom aeoiinoi nuddysun. Texaomorus MJIIT UMC Ha macCUBHBIX MOITOK-
Kax.

7. Texuomorust koMmmmMenTapasix MJITT UMC.

8. E’IC-texHoONOrHs (TEXHOIIOTHS C HCIIOTIH30BAHIEM IIPHITOTHATHIX IIEKTPOJIOB).

9. PSA-TexHONOrNs (TEXHOJIOTHS C CAMOCOBMEIIIEHUEM C UCTIONIb30BAaHUEM TTOJTMKPEMHHS).

10. Moauduuuposanusiii PSA-nmponecc (APSA-mpomecc).

11. CamocoBMEUICHHBIH C BEPTUKAIEHON H30IIAIIEeH OMITOIPHBIN HHTErpanbHbIi Tparsuctop VIST.

12. Cynepcamocosmeriennas TEXHOIOTHSI U3TOTOBJICHUS OUTIOJISIPHOTO UHTETPAILHOTO TPAH3UCTO-

pa SST |

O0pa3elr 3K3aMEHAIIMOHHOTO OWieTa:
[IpuBencH B IPUIIOKEHUH 3.

[epeBon onenky n3 100-6amipHOI B 4eTHIPEX0aUTEHYTO TPOU3BOIUTCS CIIETYIONIIM 00pa3oM:
- otimuaHO — 0T 80 10 110 GammoB (Bmroyast 10 moompuTenbHEIX 0alIoB);
- xoporio — ot 60 1o 79 6ayos;
- YAOBJIETBOPUTEIHHO — OT 45 10 59 Gamnos;
- HEY/IOBJICTBOPHUTENIHLHO — MeHee 45 Oanios.

ons 3auema:
3agTeHo — ot 60 1o 110 peliTHHrOBEIX 6ainT0B (BKITI09ast 10 MOOMPHUTEIBEHBIX OAILIOB),
He 3auTeHo — oT 0 10 59 pedTHHTOBBIX 0aJIoB).

Kpumepuu ouyenxu (6 6annax):

- 25-30 6annoe svicmasniemcs cnmyoenmy, eciu cmyoenm 0an noJHble, pa3gepHymbvle Omseemnl Ha 6ce meope-
muyeckue onpocul bunema, npoOeMOHCMPUPO8a 3HAHUE QYHKYUOHATLHBIX 803MOICHOCHIEL, MEPMUHONO2UU, OCHOG-
HbIX DJIEMEHMO08, YMeHUe NPUMEHAMb meopemuyeckue 3SHaHUs NPy 6bINOIHeHuU npakmuyeckux sadanui. Cmyoenm 6e3
3ampyoHeHull Omeemui Ha 6ce OONOIHUMeNbHblE 60NPochl. [Ipakmuueckasn uacms pabomul GbINOIHEHA NOTHOCIbIO 0e3
HemouHocmeu U OuuboK;

- 17-24 bannoe svicmasnsemcsa cmyOeHmy, eciu Cmyoenn packpblil 8 OCHOBHOM MeopemuyecKue 60npocsl, 00-
HAaKo 0Onywjenbl HeMmoYHOCMU 8 ONpedeneHuU OCHO8HbIX NoHamuil. [Ipu omeeme na donoanumensvHoie ONPOCyl OONY-
wenvl Hebonvbuiue Hemoynocmu. IIpu 6bINOIHEHUU NPAKMUYECKOU Yacmu pabomul OONYyujeHbl HecyujecmeeHHble Ouuo-
Kl

- 10-16 6annos évicmasisiemcs cmyoeHmy, eciu npu Omeeme Ha meopemuyecKue 60npocsl CMyOeHmom OOny-
WeHo HeCKONbKO CYUeCBEeHHbIX OWUOOK 8 MOIKOBAHUU OCHOBHBIX NOHAMuUIL. Jlo2uka u notmoma omeema cmpaoaiom
3amemubIMU U3bAHaMU. 3amemusl npobevl @ 3HAHUU OCHOGHLIX Memo00g. Teopemuueckue 6ONPocyl 6 Yeiom uiodice-
Hbl 00CMAMOUHO, HO € NPONYcKamu mamepuand. Umeomcs npuHyunuaibHvie oumudKy 8 102uKe NOCMpoeHus omeema
Ha gonpoc. CmyOdenm He pewiu 3a0ayy wiu npu peueHuu OOnyujeHvl epyovle ouuoKu,

- 1-10 bannos svicmasisiemcs cmyoenmy, eciu 0meem Ha meopemuieckue 60Nnpocsl CeUOEmenbCmeayen o Heno-
HUMAHUU U KpAliHe HeNOJIHOM 3HAHUU OCHOBHBIX NOHAMUU U Memo008. OOHapyicusaemcs OmMCymcmeue Hagblkos npu-
MeHeHUs meopemuyecKux 3HAHULl npu 6bINOIHEHUU npakmuyeckux sadanui. Cmyoenm He cMoz Omeemumy Hu Ha 0OUH
O0ONONHUMENbHDBIL BONPOC.

BOl'lpOCl)l Ha KOJVIOKBUYM
Ha KOJIJIOKBUYME 3a/1a€TCs 3 BOIpOCa U3 CIIMCKA. Ha NMOATOTOBKY JAa€TCA 15 MHHYT.

1. Pe3ucTuBHBIC MUKPOCEHCOPBI I H3MEPEHHs COCTaBa U KOHIIEHTPALMH Ta30B.
2. TeH30pe3uCTHBHBIE MUKPOCEHCOPHI HA OCHOBE MOHOKPUCTAIUIMUECKHX TTOJIYIPOBOIHUKOB.
3. Kiaccudukauus ceHCopoB.

Kpurepuu ouexku (B 6ajiax)

IIpuBeneHo MoIHOE NPAaBUJIbLHOE PellleHUe, BKIII0Yaloliee MPABUIbHBIN 0TBET H HCYEPIbIBaI0- 5 6annos
IHe BepPHbIe PaccysKAeHNs C NMPSAMBIM YKa3aHHeM Ha0JI01aeMbIX BJICHUN U 3aKOHOB

JlaH npaBUJbLHbII 0TBET, U IPUBeIeHO 00bsICHEHHE, HO MMEIOTCSl OAUH WJIM HECKOJIbKO HeAoC- 2 6annog
TaTKOB

Her npaBujbLHOr0 0TBeTa 0 6annos
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Yuacrue B KOH(pepeHIUsIX, MyOJMKALNSA cTaTel

1. Tlyoauxanms crareii —5 oannos

Kpurepuu Orenka (B 6ayuiax)
Tum paboThl PedeparuBHas pabora 0,1
Pabora HOCHT HCClleIOBaTENbCKHUI XapakTep 0,3
Pabora siBisieTcst ucclieIoBaHUEM 0,6
Hcnonb3oBaHue U3BECTHBIX TaH- | He ncrnonb3yeT HUKaKuX JaHHbBIX 0
HBIX ¥ HAYYHBIX (PaKTOB
ABTOp HCTIOITF30BAJ N3BECTHEIC TAaHHEIC 0,4
Hcnionp30BaHbl yHUKAIBHBIE HAYYHBIC JAHHBIC 0,6
[TomHOTa TIITHPYEMOI TUTEpa- Hcnonp3oBaH yueOHBIN MaTepHrai 0,1
TYpBI, CCHUTKA HA YIEHBIX
YPPL, ¥ Mcnonp30BaHbl CHCHANM3HPOBAHHBIC H3TAHUSL 0,3
Hcrionb30BaHbI HHTEPHET PECYPCHI 0,6
AKTyabHOCTH paOOTHI W3yuenne Bonpoca He SIBIETCS aKTyaJIbHBIM 0
[TpencraBieHHas padoTa NpUBIEKaeT HHTEPEC CBOEH aKTyallb- 0,4
HOCTBIO
Pabota comepKuT Hay4dHBII XapaKkTep 0,6
CrerneHb HOBH3HBI TIOJIy4E€HHBIX PaboTa He comepKUT HUIETO HOBOTO 0
pe3yJbTaToB "
B pabote nokasaH yxe yCTaHOBJICHHBIH (haKT 0,4
B pabote nony4eHsl HOBbIE JaHHbBIE 0,6

2. Yuactue B koH(}pepeHIUU- 5 dan106

TBopueckuii moxo/1 K 0TOOPY ¥ CTPYKTYpPUPOBAHUIO MaTepuaia - 1 6ann
HoBu3Ha 1 caMOCTOSATEILHOCTD TIPH MIOCTAHOBKE MPOOIEMBI - 1 6ann
BrIcTymieHre HE SBISCTCS MPOCTHIM YTEHHEM C KpaHa - 1 6ann

B BBICTYIUICHUH JOMOJIHSIOTCS U PACKPBIBAIOTCS KIIFOYCBBIC MOMEHTHI, IPEICTABICHHBIC

Ha cliaiimax - 1 6amn

Bo BpeMst BBICTYIUICHHS TIOJICPKHBACTCSI 3PUTEIIbHBINA KOHTAKT C ayAUTOPUEH, peub OT-

J4yaeTcs 00raTcTBOM MHTOHALUI - 1 bamn

Kpurepuu ouenku (B 6ajiiax)

IIpuBeaeH MOJHOCTHIO NPABUJIBLHO 0()OPMJIEHHBI 0TYET, BKJIIOYAKLIMI NPaBU/IbHbIE 0TBETHI 10 fanna
HA KOHTPOJIbHBIE BONMPOCHI, MPABUJIbHO PellleHHbIe 32JaHUsI U HCYEPNbIBAIOINE BePHbIE pac-
CyKIeHHs ¢ MPAAMBIM yKa3aHHeM Ha0J101aeMbIX SIBJICHHI M 3aKOHOB

JlaH npaBHJIBHO 0)OPMJIEHHBIN 0TYET, BKJIIOYAKOINI NPaBUJIbHbIE 0TBETHl HA KOHTPOJIbHbIE 5 6ann
BOIIPOCHI, HO B PellIeHUHU 3aJaHUI MMEIOTCSl OIMH WM HeCKOJIbKO HEI0CTATKOB
Het npaBu/jibHO 0)OPMJIEHHOT0 0TYETA 0 annos

IIpumep nadopatopHoii padoTbI

HCCIEJOBAHUE TUITOB UHTETI'PAJIBHBIE MUKPOCXEM U UX KOHCTPYKTUBHO-
TEXHOJOI'MYECKNX NAPAMETPOB

1. Heas paGoTsI

Lenbto paboTHI ABISIETCS M3YYEHHE TEPMHHOB, ONMpPEICICHHUN, KIaCCU(UKAIMH M CHCTEMBI YCIOBHBIX 000-
3HAYCHUH, TPUMCHSIEMBIX B MHKPOYJICKTPOHHUKE, a TAK)KEe KOHCTPYKTHBHO-TEXHOJIOTUYCCKHX IapaMeTPOB HHTETPAIb-
HbIX MuKpocxeM (MMC).

2. Copepixanue padoThI

1. O3HaKOMUTHCS C TEPMUHAMHU U OTIpeIeIeHUIMU OCHOBHBIX MOHATHI UMC, a Takke ¢ TepMUHAMU, CBSI3aHHBIMU
¢ npumenenuem MMC.

2. O3HaKOMHUTHCS C KIIacCH(UKaIen 1 CcTeMOH yCIoBHBIX 0603HaueHwit IMC.
3. Osmaxommurses ¢ HEKOTOPBIMH THIIAMH ITO/II0KEK U ITOJTyTIPOBOAHUKOBBEIX TutacTiH IMC.

. O3HaKOMUTBCS C KOHCTPYKLUMSIMH HEKOTOPBIX TUIIOB KopiycoB UMC.
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. OsnaxomuTthcd ¢ Toroaorueii UMC.

6. OrnpenenuTh 3JeMeHTHI 1 KoMToHeHTH UMC.
7. OnpeaenuTs HHTETPATBLHYIO INIOTHOCTD npepiaraeMbix UMC.

. Ompenenuts cTenieHs HHTErpannu paccmarpruBaeMbx IMC.

9. OmnpenenuTs HHTETPAITBHYIO INIOTHOCTB AJIEMEHTOB Ha MOJIOXKKE npearaeMeix IMC.

3. KpaTkue TeopeTHyecKue cBeIeHHsI

PaznuuHble BUIBI MHTETPAJIBHBIX MHUKPOCXEM SIBJISIIOTCS OCHOBHOI 2JIEMEHTHOI 0a30i COBpEMEHHOH pajuo-
9JIEKTPOHHOH anmapaTypsl. [1o KOHCTpYKTUBHO-TeXHOJOTHYecKHM npu3Hakam VIMC mozapaszensioTcs Ha TOHKOILIe-
HOYHBIE, TOJICTOIUICHOYHBIE M IOJYNPOBOJHUKOBBIE. B 3aBucuMocTH 0T HazHavyeHus npousBogsarcss UMC mmpokoro
MIPUMEHEHHS, IPEACTABIISIONNE COO0M pa3INYHbIe JIOTHYECKUE DIIEMEHTHI, IIEPEKIII0YaTeNy, JMHEHHbIE CXEMBbI U T. IT.,
oOnazaromue onpeaeNeHHOH yHUBepcalbHOCThI0, 1 UMC crenuanbHOro Ha3HaueHHMs, MPEJCTaBIIIOINE CO00M OT-
JenpHBIe yeTpoiicTBa POA n mpenHazHaueHHBIE IS KOHKPETHBIX BHIOB POA.

PaccMOTpHM OCHOBHBIE TIOHATHS MHKPOCXEM, ompeneisieMble ['ocyapcTBEeHHBIME CTaHIAPTaMH, U KOHCT-
PYKTHBHO-TEXHOJIOTHYECKUE OTpaHIYeHu pH npomssoacTse IMC.

3.1. Tepmunsbl u onpenenenuss UMC

Humeepanvnas muxpocxema (MMC) - MUKpPO3JIEKTPOHHOE HM3JIEJINE, BBINOJHSIIONIEE ONPENCNCHHY0 (ByHK-
LU0 TIpeoOpa3oBaHus U 00pabOTKM CHUrHaja ¥ MMEIOIIEE BHICOKYIO IMJIOTHOCTh YITAKOBKH 3JIEKTPHUECKH COCTMHEHHBIX
9JIEMEHTOB ¥ KOMIIOHEHTOB, KOTOPOE C TOYKHU 3PEHHS TPEOOBAHUH K HCHBITAHUSM, IIPHEMKE, ITOCTABKE U SKCILTyaTallnu
paccMaTpHBaeTCs Kak €ANHOE LEIIOE.

IInenounas MMC - uHTErpanbHas MUKPOCXEMa, BCE 3JIEMEHTHI U MEKAIIEMEHTHBIC COSIMHEHHUSI KOTOPOH BBI-
TIOJTHEHBI B BUJIE IUIeHOK. [Inenounsie UMC noapasnensroresi Ha TOHKOIIJICHOYHBIE U TOJICTOIUICHOYHBIC.

T'ubpuonas UMC - uHTETpanbHasi MUKPOCXEMa, COAEprKalasi KpOMe JIEMEHTOB KOMIOHEHTHI M KPHCTAIIBL.

THonynposoonuxosas UMC - uHTerpagbHasi MUKPOCXEMa, BCE 3JIEMEHTHI U MEKIJIEMEHTHbIE COeIMHEHUS KO-
TOPOH BBINOJHEHBI B 00bEMe M Ha TIOBEPXHOCTH OJIYITPOBOIHUKA.

Onemenm UMC - yacTh MHTETPAIbHOW MHKPOCXEMBI, peau3ytomasi (GyHKIUI0 KaKoro-1ubo AJIEKTpOopaHo-
3JIEMEHTA, KOTOpast BBINOJIHEHA HEPA3IEIbHO OT KPUCTAIIA WIIH MOJIOKKH W HE MOXKET OBITh BBIIEJICHA KaK CaMOCTOS -
TEJIFHOE M3JIETINE C TOYKH 3pEHHsI TpeOOBAaHMH K HCIBITAHUSIM, TIPHEMKE, IOCTaBKE M AKCILTyaTalluy.

Toonosicka UMC (mojioxKa) - 3aroTOBKa, MpeHa3HAYCHHAS JI1 HAHSCCHHUS Ha HEee JICMEHTOB THMOPUIHBIX
U TUIGHOYHBIX WHTETPATBHBIX MHUKPOCXEM, MEKJIEMEHTHBIX M MEKKOMIOHEHTHBIX COCMHCHHH, a TaKKe€ KOHTAKTHBIX
IUTOIIAIOK.

Inama UMC (nnata) - 9acTh MOANOXKKY 1ieHo9HO UMC, Ha MOBEpXHOCTH KOTOPOIl HAHECCHBI INICHOYHBIC
JIEMEHTHI MUKPOCXEMBI, MEXXJIEMEHTHbIE 1 MEKKOMIIOHEHTHbIE COSIMHEHUSI M KOHTAKTHBIE TUIOIIAIKH.

Tonynposoonukosasn naacmuna (TUIACTUHA) - 3aTOTOBKA U3 MOJIYIPOBOTHUKOBOTO MaTepHaia, HCIOJIb3yeMast
JUIS U3TOTOBJICHUS NOITYNPOBOIHIKOBEIX IMC.

Kpucmann UMC (kpucTaii) - 4acTh MOJYNPOBOJTHUKOBOH TUIACTHHBI, B 00bEME 1 HA MMOBEPXHOCTH KOTOPOU
c(hOpMHUPOBAHBI ANEMEHTHI MTOTYIIPOBOIHUKOBON MHUKPOCXEMBI, MEXIIEMEHTHbIE COSAMHEHNUS 1 KOHTAKTHBIE IIIOMIA[ -
KH.

Inomnocme ynaxosxu IMC - OTHOIIEHHE YUCIIa 3JIEMEHTOB U KOMIIOHEHTOB MHTETPaIbHOW MUKpPOCXeMBbI N

K IUIOIIAIU SM , 3annMaemort UMC

N
o =

Swm

Cmenenv unmezpayuu IMC K, - mokazaTenb CTENIEHH CJI0KHOCTH MHUKPOCXEMBI, XapaKTEePU3yEeMbIH YHCIOM

COJIepIKAIUXCS B HEl 3JICMEHTOB U KOMITOHEHTOB. CTeIeHb HHTET AN OnpeerseTcs GopMyIoit
K,=IgN,

rae N -4nCio 2JIEMEHTOB B KOMITOHEHTOB, BXoasamux B UMC. Koaddunment K,,, okpyrasercs go 6mmxaiimiero 601b-
LIETOo 1IeJIOr0 YUCIa.

HnmezpanbHas niomHocms SIEMEHTOB Ha TIOUIOKKE ' - XapaKTepU3yeTCsl YUCIIOM IEMEHTOB, TPUXOS-
LIUXCS HA €IMHULY TJIOLIAAH MOAJI0KKHI

o =N _10%

S, S
rze Sy, - oAb MOUI0KKH MUKPOCXEMBI.
Cepuss UMC - COBOKYITHOCTh THIIOB MHTETPAJIBHBIX MHUKPOCXEM, KOTOPBIE MOTYT BBINOJHATH pa3zIHIHBIC

q)yHKLII/H/I, UMCIOT €IMHOC KOHCTPYKTUBHO-TCXHOJIOTUYECKOE NCIIOJTHCHUE U MPCIHA3HAYCHBI 1JIA COBMECTHOTO ITPUME-
HCHUS.

14



3.2. Kinaccudukanus 4 cHCTeMa YCJIOBHBIX 0603HaYeHuit UMC

(cm. Tpunoowcenuel)

ITo xoHCTpyKTHBHO-TeXHOJIOrHYeCKOMy HcnonHeHHo MMC mozppas3znensioTcs Ha TpH TPYHIBL, KOTOPBIM
MIPUCBOCHBI CIICAYIONINE 0003HAYCHNUS:

1, 5; 7 - monmynpoBOIHUKOBBIE;

2; 4; 6; 8 - rubpunHsle;

3 - mpoune (TUIEHOYHEIE, BAKYyMHBIC, KEPAMUYECKUE U T. 11.).

[To pynxunonansHoMy HazHadenuro UM C nonpasaensrorcst Ha NOArpynsl ¥ BUAbL. Hanmpumep: noarpymnmna
- JIOTHYECKHUE ANIEMEHTHI, Bu - anemenT “U-WUJIN”; moarpymma - Tpurrepsl, Bux - tumna j-K. Hanbonee xapaxktepHsrit
MIPU3HAK MOJTPYIIIEI U BUAA BKIIOYAETCs B yclloBHOe 00o3Hauenne IMC.

O6o3nauenre IMC cocTOUT U3 CIIEAYIOLIMX 3JIEMEHTOB: TIEPBBIH JIEMEHT - Ludpa, 0003Havaromas rpyIiy
HMC; BTOpOI 371€MeHT - ABe IUppHI, 0003HAYAONIUE TOPSIKOBBIA HOMEep paspaboTku cepunt UMC (ot 0 mo 99); tpe-
THUI1 3JIEMEHT - 1Be OyKBbI, 0003Havaronme noarpynmy 1 Bug MMC; ueTBepThIil 2IeMEHT - NOPSIKOBBIA HOMEp pa3pa-
6otk UMC no QpyHKIIMOHATEHOMY TIPU3HAKY B JaHHOW ceprH. JlBa MEPBHIX 3JIeMEeHTa 0003HAYAIOT CEPHI0 MHUKPOCXE-
MBI

Hanpumep: momynpoBoxaukoBas norndeckas IMC “U-HE/MJIN-HE” ¢ nmopsaakoBeIM HOMEPOM pa3paboTKu
cepun - 21, IOPSIOKOBEIM HOMEPOM pa3pabOTKH NaHHOH CXEMBI B CepHH MO (PYHKIIMOHAIBHOMY IpH3HAKy - | mMeeT
cnenytomiee yciaoBHoe obo3Haduenue: 121JI61, roe 1 - rpynma (1o KOHCTPYKTHBHO-TEXHOJOTHYECKOMY HCIIOTHEHUIO);
21 -nopsiIKOBEI HOMEP pa3paboTKK NaHHOW cepun; 121- cepus; JI - noarpynna; B-sua (no ¢pyHKIHoHa bHOMY Ha3Ha-
4YeHU0); 1 -MopsIKOBEI HOMEp pa3paboTKU MUKPOCXEMBI 110 (pyHKIMOHAILHOMY MPU3HAKY B JaHHOH CEpHH.

JlomyckaeTcst mociiec 0003HAYCHHUsI MOPSAKOBOTO HOMEpa pa3pabOTKU CEpUU CTaBUTh OYKBEHHBIC 0003Haue-
Hus 0T A 1o S ganHoro moanuanazona. Koneunas OykBa MOXKET OBITh 3aMEHEHA I[BETHOM TOYKOH. 3HAUCHUS dJICKTPH -
YCCKHX MNapaME€TpOB noJgauamasoHa U IBET MapKHpOBO‘-IHOﬁ TOYKH YKa3bIBalOTCS B TEXHUYECCKOM JOKYMCHTalMU Ha
MHUKPOCXEMY KOHKPETHOTO THIIA.

Jnst MUKpocXeM, HCIOIb3YEMbIX B YCTPOHCTBAX MIMPOKOT0 MPUMEHEHHsI, B Hayase 0003HaUeHNs yKa3bIBacT-
cs1 0ykea “K”. Hammpumep: K121JIB1 - momynpoBoxuukosast UMC cepun 121. ncnone3yemas B yCTpOHCTBaX MIUPOKOTO
MIPUMEHEHUS.

3.3. Knaccnpukauus nutawummx Hanpstekennii UMC

HomunanbHble 3HaueHus HanpspkeHud nutanns MMC MOmKHBI COOTBETCTBOBATH CleAyrolieMy psiay: 1,2;
2,4;3,0;4,0;5,0; 6,0;9,0; 12,0; 15,0; 24,0; 30,0; 48,0; 100; 150; 200 B.

HNMC no/mkHBI COXPAHATH 3JCKTPUUCCKUE MMapaMeTpPhl U Ipeeax 3aJaHHbIX HOPM IPH OTKIOHCHHUSAX ITH-
TAIONIMX HAMPSHKCHUN OT HOMHHAIBHBIX 3HAYCHHUI Ha BEJIMYUHY, BRIOUpaeMyro U3 cieayromiero psaa: +10; £20%

3.4. Moan0KKHA MUKPOCXeM

IMoa10KKK IS IIIEHOYHBIX MUKPOCXEM JIOJDKHBI YIOBJIETBOPSITh CJIEYIOIIUM TPEOOBaHHSM:!
1. Bbicokast MeXaHHYeCKasi IPOYHOCTH MPH MAJIBIX TOJIIINHAX.
2. Bbicokoe 00beMHOE 1 IIOBEPXHOCTHOE YAEIBHOE 3JIEKTPUUYECKOE COMPOTHBIICHUE U MBI TAHTEHC yIiIa JUAJIEK-
TPUUYECKUX TIOTEPb.

3. TemmnepatypHbie K0O3()(DUIKMEHTHI IMHEHHOTO PACHIMPEHHS TIOAJI0XKKH U TUIEHKH JOJDKHBI OBITh MPEJEIbHO COorvia-
COBaHHBIMHU.
Xumudeckasi HHEpTHOCTh K OCAKIaeMbIM BEIIIECTBAM U TPABUTEIISIM.
Ou3nuecKas 1 XUMUYECKasi CTOMKOCTH IIPU HArPeBe [0 BHICOKHX Temreparyp nopsika 800°C.
HesHauuTenpHOE ra30BbIICIICHUE B BAKYYME.
Xopouiast aAre3us ¢ 0Cax1aeMoH INIEHKOM.
Bricokuii K03(OHUIHEHT TEIIONPOBOAHOCTH.
. Xopo1as NoJIMpyeMOCTb.

10. Huskas CTOUMOCTb.

B mosiHOI Mepe nepeurcIeHHbIM TPeOOBAaHUSIM HE YAOBIIETBOPSET HHM OJHA U3 NMPHUMEHSEMbBIX MOJJIONKEK.
HexkoTopbie TpeOoBaHUs HaXOAATCS B MPOTHBOPEYHH JPYT K APYTY, HalpUMep, HU3Kas CTOUMOCTh U YucTOoTa 00pabor-
KU TIOBEPXHOCTH TMO/I0KKHU. [109TOMY BBIOOD IMOJJIOKKH OCHOBAH HA KOMIIPOMHCCHOM PELICHHH.

PexomMenryemMble pa3mMepsl MOAI0XKEK IS INICHOYHBIX MUKPOCXEM MPUBE/IeHbI B Ta0I. 1.

©oNo O~

Tabnuya 1
PexoMeHayeMble pa3Mepbl MOMI0KEK 15 MiIeHoYHbIx UM C
IIMPHHA B MM 30 24 20 16 16 16 12 12 10 10
JUIMHA B MM 48 30 24 60 30 20 48 30 16 12

HpI/I H3IrOTOBJICHUU PA3TIAYHBIX HUMC nauboinee HIMPOKO B KAYCCTBC MATCPUAJTIOB AJI MMOAJIOKEK U TOJTYIIPO -
BOJHHKOBBIX IJIACTUH UCIIOJIb3YIOT:

15



1.s ToHkorieHouHbIX [ UMC - cutaimi, nonukop, candup, KepaMuKy;
2. B CBY UMC - nonmkop;
3. B ToscTomieHouHbIX ' UMC - kepaMuky;

4. B NOJTyNpoBOAHUKOBEIX UMC - KpeMHHMH, KpeMHHH Ha caripupe 1 CuTajuie.

Curajna - npoayKkT Kpuctamiusanuu crekiaa ¢ Meakumu (0,01 +1 mm) xpuctamuntamu. [lomyuaemsle npu
TepMOOOPabOTKE B pe3yibTaTe KaTaIM3MPOBAHHOW KPHUCTAIUIM3ALMH CTEKJIA CHTAIBI 3aHUMAIOT MPOMEXYTOYHOE II0-
JIO)KEHHUE MEXIy CTEKIaMH U KEPAMUKOH.

B pasznuuHble MapKu CHTA/UIOB BX0oaAT okucibl kpeMHus (30+90%), octambHOE - OKHCIIBI THTaHA, MArHuUs,
6opa u jap.

MoauKop M3TOTOBIIIOT U3 KOPYHIOBOW KepaMHKH, coneprxkarieii okoro 99,8% oxucn amromuaus. B momm-
KOpe yJauyHO COUYETAETCS OTHOCUTEIBHO BBICOKAS AUAIEKTpUYECKas MPOHUIAEMOCTb C MaJbIMU JUAJIEKTPUYECKUMU
norepsimu Ha CBUY. Kpome Toro, noiaukop o01agaeT Xxopoeil moJupyeMocTbio, UTO Takke CHUXkaeT notepu Ha CBY.

Kepamunueckue MOATO0KKH CPaBHUTENIBHO AELIEBBI, UMEIOT HU3KUE MOTEPH, OTHOCUTEIHHO BBICOKYIO TU-
IMEKTPUUYECKYIO MIPOHUIIAEMOCTh U MaJjble TEMIIEPaTypHbIC U3MEHEHUS TUAJIEKTpUUECKUX napamerpoB. K HegocTaTkam
KepaMHYEeCKHUX MOAJIOKEK CIeAyeT OTHECTH TPYAHOCTH, CBA3aHHBIE C UX MOJUPOBKOI (IOBEPXHOCTh KEPAMHUKHU I1OCIIE
CIEKaHUs BCET/a LIepOXOBaTas), a TAKXKe OTHOCHTEILHO HH3KYI0 MEXaHH4YeCcKylo NpouyHocTh. Haubombluee pacmpo-
CTpaHEHHE MOIYYHIIH JIB€ TPYIIIBl KEPAMHKH, OTJINYAIOIIHECS COAEpKaHNEM OKHCH alloMHUHUS. B mepByto rpymmy, s
KOTOPO# COJepKaHUe OKUCH amfoMUHUs cocTaisteT 98+100%, BXoAsT Takue KepaMuku, kak A-995, I'M, candupur u
ap. Kepamuku nepBoii rpyIisl IPUMEHSAIOTCS MPEeMMYIeCTBeHHO st routoxkek CBY mukpocxem.

Bo Bropyto rpymnmy, 1uist KOTOpO# cofepKaHUE OKUCH allOMUHUS cocTaBiseT 93+96%, BXOAAT Takue Kepa-
Muky, kak 22XC, 22X u ap. Kepamuku BTOpO#t rpynibl TPUMEHSIOTCS IPEUMYIIECTBEHHO AT MOJI0KEK TOJCTOILIe-
HouHbIx UMC. IllepoxoBaTasi MOBEPXHOCTh KEPAaMHUKH CIIOCOOCTBYET MOBBIIICHUIO aATe3UH MPH BXXUTAHUU IACT TONI-
CTOIICHOYHBIX MUKPOCXEM.

Candup npezacrasisier co00i MOHOKPUCTAINIMYECKYIO OKHCH amoMuHMA. OH 00s1aiaeT BeChbMa MaJlbIMH 1~
aneKTpudecKuMH notepsiMu Ha CBY, BBICOKOH TEIUIONPOBOAHOCTHIO, MEXaHNYECKOH MPOYHOCTHIO, YCTOWYHBOCTHIO K
JICUCTBHIO BBICOKOM TeMIeparypbl, Biaru, usiydenuil. Ha camdupe BO3MOXKHO reTepo3MUTAaKCHAIBHOE OCaXICHUE
KpPEMHHS, apCeHHJIa TaJulusl U JIp. BEIECTB, UCIIOJIb3YEMbIX Ul CO3/aHHsI aKTHBHBIX JJIEMEHTOB U ()OPMUPOBAaHUS Ha
MOJJIOXKKE MUKPOCXeM TUIa “KpeMHHid Ha candupe”. lllupokoe npumeHeHue candupoBbIX MMOUI0KEK OrPAaHUYNBACTCS
TPYAHOCTSIMU €TO U3TOTOBJICHHS U BBICOKOH CTOMMOCTBIO.

IInacTUHBI U3 KPeMHHS LIMPOKO MPUMEHSIOTCS IS CO3JaHUSA HAa UX OCHOBE MOJYNIPOBOJAHUKOBBIX MHUKPO-
cXeM. AKTHBHBIC U TIACCUBHBIE DJIEMEHTHI, CHOPMUPOBAHHBIC B KDEMHHUEBOH IIACTHHE, U30JUPYIOTCS APYT OT Jpyra p-
N epexo1aMy HITH JUIJICKTPHUKOM.

3.5. Kopmyca mukpocxem

ITo dopme mpoekuuu Tesia KopIyca MUKPOCXEMbI Ha IIIOCKOCTh OCHOBaHHS U PACIOJIOKEHUIO BBIBOJIOB KOP-
Iyca AeJSTCS Ha TUIIBI, YKa3aHHBIE B Ta0JI. 2.

ITo raGapuTHBIM M IPUCOEAMHUTEIBHBIM pa3MepaM THITBI KOPITYCOB MOJAPA3AEISIIOTCS Ha THIIOPa3Mephl, Ka-
KIOMY M3 KOTOPBIX MPUCBaMBAIOT mudp, cocTosamuil u3 nuaekca K (kopmyc), 0003HaueHus Tuna kopiyca (uudpa) u
nBy3Haunoro uucia (01+99), obo3nauaroiero Homep Tunopasmepa. Hanpumep: K301, K102 u T. 1.

Tabnuya 2
Tunsl kopnycoB UMC
Tun | dopma npoekimu Tena kopmyca | Pacnosnosxenne npoexiyu BoiBo- | PacroioxkeHue BbIBOJIOB OTHO-
Ha TJIOCKOCTh Ha TIOCKOCTh JIOB Ha IUIOCKOCTh OCHOBAHMSI | CHUTENBHO IUIOCKOCTH OCHOBAHUS
OCHOBaHUA
1 IIpsimoyronbHast B npenenax npoexuuu tena IIepnennukymnspHoe
KopIyca
2 IIpsimoyronbHas 3a npenenamMu MIPOEKINH Tea [lepnenaukynapaoe
KopIryca
3 Kpyrnas B npenenax npoexkuuu Tena [lepnennukynsapuoe
KOPpITyca 10 OKPYXKHOCTH
4 [TpsimoyronbHast 3a npenenamMu NpOEKLUH Tena [MapamnensHoOE
KopIyca

Ipumeuanue. Kopmyca, nMeroniye ruOKie BHEIIHHE BBIBOJBI, KOTOPbIE MPU HEOOXOJMMOCTH MOTYT OTTH-
0aThCsl 32 Peebl POCKIIUH, OTHOCSTCS K KOPITyCaM JIByX TUIIOB OJHOBPEMEHHO.
YcnoBHbIE 0003HAUEHHST KOPITYCOB COCTOSIT H3:
- mmdpa Tunopasmepa kopmyca (6e3 6yksbi K);
- udpoBOro MHAEKCA, ONPEAEISIONIEr0 KOJINIECTBO BHIBOJIOB;
- HOPSJIKOBOTO PErUCTPAIIMOHHOTO HOMEpPA Pa3pabOTKH.
[Tpumep 3amucu ycI0BHOTO 0003HaYSHHUS KOPITyca B KOHCTPYKTOPCKOM JIOKyMeHTanuu: kopmyc 201.14-2,
rae 201 - nmdp Trnopasmepa; 14 - KOIMYECTBO BHIBOJOB; 2 - IOPSAKOBBINA PETUCTPALIMOHHBIA HOMED.
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Hymepanusi BHEIIHMX BBIBOJOB KOPITyca HAYMHAETCS OT KIIOYa M HAET MPOTHUB YAacOBOW CTPENKH, €CIH
CMOTPEThH Ha KOPITYC CO CTOPOHBI KPBIIIKH.

ITo KOHCTPYKTHBHO-TEXHOJOTHYECKOMY HCIOIHCHHIO (KOHCTPYKIMH) KOPITyca MOJPa3AeIIIOTCS Ha:

* METaIIOCTEKISHHBIC,

CTEKJISHHBIE,;

MeTaJUIOKepaMHUECKUE;

KEepaMHYECKUE;

IUIACTMACCOBBIC;

METaJJIONOJIUMEPHEIE (CM. 00pa3Libl KOPITyCOB).

MeTa/sI0CTeK/IsIHHBIE KOPITyca - KOpITyca, M3TOTOBICHHBIC U3 METAIIIMYECKOTO OCHOBAHUS C BBIBOJAMH,
N30JIMPOBAaHHBIMHU CTEKIJIOM. I'epMeTH3aIys BHIBOJOB OCYIIECTBISIETCS CTEKISIHHBIME OycaMH WIIM CTEKJIOTaOIeTKaMu.
Bycoii m3oampyeTcst Ka>Kablii BRIBO B OTIEIBHOCTH, TAOJIETKOHN - TPYIIa BHIBOIOB.

CrekIsiHHBIE - KOPITyca, OCHOBAHHUS KOTOPBIX M3TOTOBIJICHBI U3 CTEK/IA C BIASHHBIMHU B CTEKJIO BBIBOAAMH.
Takoii kopryc MOXKeT UMETh KaK CTEKJISHHBIE, TAK U METaJIIMYECKHe KPBIIIKU. [[19 MOHTaxa MUKPOCXEM UCIONIb3YIOT-
s Kopiyca 0e3 MeTalIM4ecKOH IIIOMaAKH ¥ ¢ METaJUTMUECKOH IO IKOM.

MeTa/sIoKepaMHYecKHe - KOpIIyca, B KOTOPBIX KepaMHdecKas IOJJIOKKa SIBJISETCSI OCHOBaHUEM, TepMeTH-
3a1ys BEIBOJIOB IIPOM3BOJUTCS TPHUITOEM. MeTasuiinyeckasi KphIIka KopIryca NpUIlanBaeTcsi K 000Ky, KOTOPBIH B CBOIO
ouepeb NPUMAsH 10 NepUMETPy KepaMUYeCKOr0 OCHOBAHUS.

Kepamuueckne - Kopmyca, U3TOTOBIEHHBIE M3 KEPAMHUKH C T€PMETH3AIEeH BBHIBOAOB CTECKIOAMAIBIO WIIH
CTEKIIONPHUIIOEM.

Kepamuueckne 1 MeTauloOKepaMHUUECKHE KOpITyca NMPUMEHSIOT MPEUMYIIECTBEHHO AJISI TOJCTOIUICHOYHBIX
MHKPOCXEM.

IInacTMaccoBbIe - KOpIyca, U3TOTOBJIEHHBIC M3 IUIACTMACCHI C BBIBOJAMH, BIIPECCOBAHHBIMH B IIpoLiecCe
JIUThS. WK repMeru3anui. IlnactMaccoBble KOpIyca IIMPOKO IPUMEHSIOTCA JUIsl IIOIYIIPOBOJHUKOBBIX MUKPOCXEM IIpU
MacCOBOM ITPOU3BOJICTBE.

MeTanionoJMMepHbIe - KOpITyca, B KOTOPHIX i 3amuTsl IMC ucnonb3yercss MeTaunaeckasi KphIIIKa,
BBIBOJIBI TEPMETHU3UPYIOTCS 3aJIMBKOI KOMITAyHIOM.

4. Yka3aHus 10 BHITIOJTHEHHIO PadoThI

JlaGopaTopHbBIli MakeT COCTOMT M3 JBYX KacceT. B kaccete No 1 mpejicTaBiieHBI IIECTh Pa3NUYHBIX THUIIOB
kopirycoB U Tpu Buna UMC, koTopble HEOOXOIMMEI IS OIPEAeTICHNS HHTETPANEHON IIOTHOCTH, CTETICHH HHTETPALlUN
UMC u uHTErpasIbHOM MIIOTHOCTH 3JEMEHTOB Ha noasioxxke UMC.

B kaccere Ne 2 comeprxkarcsi HekoTopbie 00pasipl noanoxek MMC: curamiosas (CT38-1) - Ne 1, monukopo-
Bas- Ne 2, monmmamuaHas toieHka - Ne 3, kepamuueckas (22XC) - Ne 4, canduposas - Ne 5, kpemanenas -Ne 6.

5. "Opﬂfl()l\‘ BbIIIOJTHCHUSA paGOTl)l

5.1. Knaccudukanus u cucrema ycJIoBHbIX 0003Hauyennii UMC

1. [nsa npencraBierasix UMC B kaccere Ne 1 1o MapKupOBKe OIPEIeTUTh THIT MUKPOCXEMBI U €€ ()yHKIIMOHAIb -
HOE Ha3Ha4YeHHeE.
2. PesynbraThl cBeCcTH B TabMILy 3.
Tabnuya 3(cm. [punosicernue?)
NeNe O6o3nauenne UMC Tun UMC Bemonnsemas ¢pynkus UMC
n/m

5.2. N3yuenne kopmycoB UMC
Kaccera Ne 1

1. JlaTte kinaccuukaIuio IpeacTaBICHHBIX KOPITYCOB MO (opMe MPOEKIINU KOpITyca Ha TNIOCKOCTh OCHOBA-
HUS ¥ PACTIONIOKEHUIO BBIBOJIOB KOPITyCa.
2. KiaccuduumpoBars npeacTaBieHHBIE KOPITyca MO KOHCTPYKTHBHO-TEXHOJOTHYECKOMY HCIIOTHEHHUIO.
3. PesyspraTel cBeCTH B TabHILy 4.
Tabnuya 4(cm. [lpunosicenue3)
NeNo | Ne rutatsl B kKaccete | Tun xoprryca o ¢opme | KoHCTpyKTHBHO - TexHONO0- | OOnacTh npuMeHe-
n/m Ne 1l MPOEKIUH U PACTIOIOKEHHIO | THYECKOE UCTIOTHEHHUE KOp- HUS
BBIBOJIOB IIyCOB

5.3. U3yuenne nomnoxxexk UMC

Kaccera Ne 2
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1. OmnmcaTs BHENTHHIA BUI MTOJIOKEK (IIBET, IPO3PAYHOCTb, TOIIIHNHA H T.1T.).
2. Ykazarb 00JaCTh IPUMEHEHHS ITOJUIOMKEK.
3. Pesynbrarel cBecT B Tabnuity 5.
Tabnuya 5(cm. Hpunoscenued)
NeNe Marepuan momnoxku | O6xacTs npuMeHeHus (mpeumylne- | XapakTepHble BHEITHUE IPU3HAKA
n/n CTBEHHO) TO/JIOKKH

5.4. M3ydenue KOHCTPYKIMH pa3anuHbIx Tunos UMC
1. Tlo Tunam moasyoxek u Kopiryca onpenenuts Tu IMC (1o yka3aHHUIO MPero1aBaTess).

2. Ompepemuts K, 0, @' xns npeanoxeHubx UMC.

3. laTb cpaBHUTENBHYIO OLIEHKY HcciieqoBaHHBIX IMC.
4. Pe3ynpTaThl CBECTH B TAONIHITY O.

Tabnuya 6(cm. [punosicernue’)

NoNe O6o03nauenrie UMC | Tun UMC | ®yHkiuu, BbIIoNHse- K, o g Marepuan non-

n/n meie UMC JIOXKKH
o1 o1

6. Comep:kanue oTyeTa

OTYET COICPIKHUT:

1. TUTYNBHBIH TUCT.

2. Lems paboTHI.

3. Pesynbratel 3ananust paszena 5.1, ceeeHnbie B Ta0I1. 3.
4. Pe3ynprathl 3ajaHus paszena 5.2, cBezieHHbIe B Ta0. 4.
5. Pesynbratel 3ananus pa3zena 5.3, cBeZieHHbIE B Ta0JI. 5,
6. Pesynbratel 3aganust paszena 5.4, ceeieHHbIe B Ta0I. 6.

7. KoHTpoJbHbBIE BOPOCHI

1. Kak nogpazaemnsrorcs IMC 1o KOHCTPYKTUBHO-TEXHOJIOTHUECKOMY ITPU3HAKY?

2. [laiire onpenenenue momanoxkun UMC.

3. Jlaiite onpenenenue kopmyca UMC.

4. [laiiTe onpeeneHue MIeHOYHOM, THOPUIHON U monynpoBoaHukoBoit UMC.

5. TlpuBenuTe KnacCU(pUKAIUIO U CHCTEMY YCIOBHBIX o0o3HadeHnit UMC.

6. OnwumuTe KIaccuduKanno MaTepruaIoB NOAJI0KEK U UX IPEIIOYTUTEIFHOE IPUMEHeH e B pasinuHbix UMC.
7. TlpencraBbre knaccudukaimio kopiycoB UMC o ¢popme npoekium Kopiyca 1 paciioyioKEeHHIO BBIBOJIOB.

8

Jaiire knaccuduxanuio kopirycoB UMC 1o KOHCTpYKTHBHO - TEXHOJIOTHYECKOMY HCIIOJTHEHHUIO.

5. YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE 00ecnieyeHne THCIUTITHHBI
5.1. [lepeyeHb OCHOBHOII U 10MOJTHUTEIbHON Y4eOHOM JIUTEPATYPbI, HEOOXOTUMO¥ /1151 OC-
BOCHHS M CUMILIHHBI

OcHoBHas 1uTEpaTypa:

1. Edumos, U. E. OcHoBbl Mukpoanekrponuku : yaueouuk / U. E. E¢umos, U. . Ko3bipp .—
CII6. : JIanw, 2008 .— 384 c. : [6mOn. bamlV umeecs B 23 3k3.]

JlonoJIHUTe/IbHASA JIMTEpaTypa:

1. CmuphoB, FO.A. OCHOBBI MUKPO3JIEKTPOHUKH U MUKPOIIPOLIECCOPHOM TEXHUKHU [ DIIEKTPOH-
HBIH pecypc] : yuebHoe nocobue / FO.A. Cmupnos, C.B. Cokonos, E.B. Turo. — Dnek-
TpoH. naH. — Cankt-IletepOypr : Jlanp, 2013. — 496 c. — Pexxum nocryna:
https://e.lanbook.com/book/12948.

5.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANIMOHHOM ceTH « UHTEepHET» N
IpOorpaMMHoOro oﬁecneqe}mﬂ, HBOﬁXO}IHMI)IX AJIFA OCBOCHUA JUCHUITIMHBI
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6128&TERM=%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%2C%20%D0%98.%20%D0%95.%5B1%2C1004%2C4%2C101%5D&LANG=rus

DNeKTpOHHO- OuO-
1 wmoreyHas cucre-
ma «Ob baml'V»

DIIEKTPOHHO-
OubIHMoTeEYHAas

2 cucrema «YHUBEp-
CHUTETCKas Ouo-
IroTeka online»

DIIEKTPOHHO-

3 OubIMoTeUHAas
cHCTeMa H3/1aTellb-
crBa «JIaHbY

Co0OcTBeHHas DIIEK- Perucrparus

TpoHHas OubIMoTE- . B bubnuore-
ABTOPU30BaHHBII

Ka y4eOHBIX U HAYy4- ke baml'V,
JIOCTYTI 110 TTapo- L0

HBIX DJICKTPOHHBIX JENINS 700002078

JIFO U3 JIFDOOH

https://elib.bashedu.ru/

W31aHUM, KOTOpast JIOCTYII U3
TOUKH cetu UH- N

BKJIFOYAET U3JaHUs 0001 TOY-

N TEpHET
NpernojiaBaTenei Ku cetn MH-
bamly TEPHET
Perucrpanus

ABTOPHU30BAHHBIM 13 cetn

ITonaoTrekcroBas b/] baml'Vy,

Y4EOHBIX U HAYYHBIX

JIOCTYII TI0 TIapo-
JIFO U3 JIF000i

JAMBHEHIIAH Ko/ www. biblioclub.ru/

SJIEKTPOHHEBIX U314~ OCTVII U3
y p A touku cetu Uu- 7 yv
HUH 110001 TOY-
TEpHET
Kku cetn MH-
TEpPHET
Perucrpanus
ABTOpPH30BAHHBIN 13 cetn
ITonnoTrekcroras b/] baml'Vy,
6 JIOCTYII [10 Tapo- M
;’;ZK:I’(I)’I‘{ESEY;HEX o U3 roboit  AIPHCHIINI hitn://e Janbook.com/
- OCTYVII U3
o p A Touky cetd Unu- 7 yu
HUH JIF000H TOY-
TEpHET
Ku cetu MH-
TEpHET

6. MaTepI/laJIbHO-TeXHI/I‘ICCKaﬂ 6333, HeoO0XoauMas JAJis OCYyIECTBJICHUA

00pa30BaTeJIbLHOIO NMpoIecca Mo TUCHUTINHE

HanmenoBanue Bun 3ansaTuii HaumeHnoBanue o6opynoBanus,
CIICIIUAJIN3UPOBAHHBIX nporpaMmMHOIO obecrieueHus
ayaAuTOpui, KAOUHETOB,
naboparopuii

1.Y4yeGHble ayauTopuu s Aynuropusi Ne02 JIuueH3nOHHOE MPOrpaMMHOe ofecneyeHne:
NpPOBeIeHHUsI yueonbix | OGopynoBaHwue: yueonas | 1. Windows 8 Russian; Windows Professional 8
3aHATHH: Mebenp, ydeOHo-HarysimHble | Russian Upgrade. Jorosop Nel04 or 17.06.2013 r.
Aynuropust Ne02 nocoous JIunensusi- OLP NL Academic Edition. Beccpounas.
Aymuropust Ne606 1 .UurepaktuBHas HanonbHas | 2. Microsoft Office Standard 2013 Russian. [lorosop
Aynuropust Ned14 kadepa ToKIaIINKA C Nell4 or 12.11.2014 r.. JInensna-OLP  NL

JlaGopaTopust ceTeil cBS3M H
CHCTEM KOMMYTAaIlU!

2. ITloMereHust ISt
CAMOCTOATEILHOM padoThI
00yYaoImuxcsi, OCHAIIEHHbIE

KOMIIBIOTEPHOIl TEXHUKOH ¢
BO3MOKHOCTBLIO NOAKJIIOYEHUS
k cetn «UHTEepHeT» W
J0CTYIOM B  JJIEKTPOHHYIO
HH(GOPMaNMOHHO-
00pa3oBaTeIbHYIO
OpraHu3amum:

YuranbHelii 3ai1 No2

cpeay

3aKpBIBAIONINM Ha KITIOY
OTCEKOM.

2. HoytOyx omepatopa
Asusk56¢ch-x0198H.

3. Kommyrtatop HP1410-
16Gb.

4. TleTnnuHBIH
panuoMHuKpo(oH

5. BokanbHslit
pamuomukpodon AKG 40.
6. MaTpuuHbIil KOMMYTaTOP
nnrepdeiica HDMI

7. TepMuHan BUs€0-
KOH(epeHIl. CBI3H
8.MHTepakTHBHAs cucTeMa
CO BCTPOCHHBIM CO
BCTPOEHHBIM

Academic Edition. Beccpounasi.
3.0rCAD 16.6 Lite (men3ust
CBOOO/IHOE MPOrPaMMHOE 00ECTIEUEHHE).
4.MikroC PRO for PIC  (mmuensus GNU GPL,
CBOOOHOE TIPOTPaMMHOE 00eCIIEUCHHE).

5.JTuniensust Circuit Design Suite ucx. Ne u-1614/20
ot 19.11.2020, cpok nHIIeH3UH-0ECCPOTHO.
6.JIunensus LabVIEW FDS wucx. Ne u-1613/20 ot
19.11.2020, cpox IHIeH3UH-0EeCCPOUHO.

GNU GPL,

JInueH3noHHOEe  NpPOrpaMMHOe  o0ecnedeHHe,
MO3BoJIAIONIEe NPOBOANTH KOMIILIOTEpPHOE
TECTHUPOBAHUE:

1. Moodle «O¢unnanbHelii OpUTHHAIBHBIN  aHTIIHHCKUI
TEKCT JINLIEH3UH IS CHCTEMBI Moodle -
<http://www.gnu.org/licenses/gpl.html>

[TepeBox  nmueH3uu  iss  cucteMsl  Moodle -

http://rusgpl.ru/rusgpl.pdf»
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http://www.gnu.org/licenses/gpl.html
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KOPOTKO(OKYCHBIM
IIPOEKTOPOM

9. HactonbHbli
WHTEPAKTUBHBINA JUCIIEH
10. IIpodheccrnoHambHBIH
LCD mucmeit 55

11. IlopTaTuBHbII
BU3YyaJIH3aTOP

12. MuxkuiepHslil yJIbT
13. Komnsrotep,
BCTpauBaeMblil B Kadeapy

AsRockM8D45
Aynuropus Ne606
ObopynoBanue: yueOHast

Mebernb, y4eOHO-HaTIIIIHEIC
mocodus
Aynuropus Ne414
JlaGopaTopus ceTeil cBA3M
U CHCTEM KOMMYTAalUH

ObopynoBanue: yaeOHas
MeOelsb, JOCKa ayauTopHasi,
monoOsiok ThinkCentre (12
1IT)

YuraabHblii 3a0 Ne2
OOopynoBaHue: y4eOHBIH H
HAy4HBIA  (QOHI, HAy4IHAS
MEPUOINKA,
HEOTPaHUYEHHBIH JIOCTYI K
9BbC u BJI; ITIK (MoHO0I0K) -
8 IIT.; KOJIUYECTBO
mocaJ0YHEIX MecT - 80
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MHNWHOBPHAYKHN POCCUH

®I'BOY BO «BAIIKUPCKHI T'OCYIAPCTBEHHBI VHUBEPCUTET»
®OU3UKO-TEXHUYECKHUM MHCTUTYT
KA®EJIPA THOOKOMMYHUKAIIMOHHLIX TEXHOJIOTU U HAHOJJIEKTPOHUKHU

COJEPXXAHHUE PABOYEN TIPOT PAMMBI

JAUCHUITIIMHBI Texnomorus IIPONU3BOACTBA MHTCI'PAJIBHBIX CXEM HA 5-6 ceMeECcTpax

(HauMeHOBaHUE AUCIUTUIMHBI)
ouHas

dhopma 00yueHust

ITpunoxxenne Ne 1

O0BbeM THCIUTLINHBI

Bun padorsl 5 ce- 6 ce-
o01mee
MecTp MecTp
Oo6mrast TpymoeMkocTh aucuuiuintsl (3ET / qacoB) 108 144 7/252
Y4eOHBIX 4aCOB HAa KOHTAKTHYIO pa0oTy C IIperogaBaTeieM: 36,2 65,2 101
JCKITUH 18 16 34
MPAaKTUYECKUX/ CEMUHAPCKUX - - -
1ab0paTOPHBIX 36 32 68
JOpyrux (rpynmnoBasi, HHAUBUAYyalbHasi KOHCYJIbTALWs U UHbIEC BUbI 0,2 1,2 1,4
y4eOHOM JeTeIbHOCTH, IPElyCMaTPHUBAIOIINE PaboTy 00yJaroIuXCsl
¢ npenoaasareiem) (DKP)
Y4eOHBIX 4aCOB Ha CAMOCTOSTEIIbHYIO padoTy oOyuatomuxcs (CP) 53,8 58,8 112,6
Y4eOHBIX 9acOB HA TTOJITOTOBKY K dK3aMe- 0 36 36

Hy/3auety/nuddepennnpoBannomy 3a4deTy (KoHTposs)

®opma(bl) KOHTPOJIS:
9K3aMeH_6 cemecTp
3aueT 5 cemecTp
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dopma H3ydeHHs MaTepPHaIIOB: JICKIIUH, IPAKTUYECKUE 3aHATHS,
CEeMHHAPCKHE 3aHATHSL, Ta00paTopHBIE pabOTHI, CAMOCTOSITENb-

OcCHOBHAs M JIOTIOJIHU-
TelbHas TUTepaTypa,
peKoMeH 1yemas CTy/ICH-

3amaHus 1o caMo-
CTOsITebHOU paboTe

dopMa TEKYyILIEro KOH-
TPOJIS yCIIeBaEMOCTH
(KOJUTOKBUYMBI, KOH-

No Teman coaepKaHue Has pa60Ta 1 TPYAOEMKOCTb (B qacax) TaM (HOMe aus cnucxa) CTYACHTOB TPOJIbHBIC paGOTI)I, KOM-
/o P MBIOTEPHBIC TECTHI H T.11.)
JIK I1P/CEM JIP CP
1 2 3 4 5 6 7 8 9
Monayasb 1:
1. | Meronasl aHajIM3a U OIUCa- 2 - 5 7 [1]: §1.1-1.3 HOMepa 337134 YcTHBIH ompoc
HUS TEXHOJIOTHIECKHX TIPO- [3]: Ne
[[ECCOB MPOU3BOCTBA TOJTY-
MPOBOIHUKOBBIX PUOOPOB U
Huc.
2. ba3oBBIe TEXHOJIOTHH OC- 2 - 5 7 [1]: §3.1-3.2 HOMepa 3a1a4 YcTHBIH ompoc
HOBHBIX TUIIOB IMC. [3]: Ne
3. | TexHoyorus MOHTaxa 2 - 5 7 [1]:3.3 HOMeEpa 3a1a4 YcrHbIi orpoc
CcOOpPKH TOJTYIIPOBOHUKOBBIX [2]: [3]: Ne
npubopos u VC.
4 TeXHOIOTHSI THOPHUIAHBIX 2 - 5 7 [1]: §4.7-4.8 HOMepa 3a/1a4d KomnokBuym
MHTETPAJIBbHBIX MUKPOCXEM H [2]: [3]: Ne
MHKPOCOOPOK.
5 O06opynoBaHue: MTPHHIHIIEL 3 - 5 7 [1]:§ 3.2-3.4, HOMepa 3aja4 Komnoxsuym
(YHKIIMOHUPOBaHMS, TPUH- [2]: [3]: Ne
[UITHATBHBIE CXEMBI, TTYTH
BEIOOpA.
Moayab2:
6 I'epMTH3anms moxynpoBoa- 2 - 2 7 [1]:§4.1-4.3, HOMepa 3a1a4d VYcrHblii onpoc
HHUKOBBIX U MC . [2]: [3]: Ne
7 W3y4yeHue TeXHOJOT U U3T0- 2 - 2 7 [1]:§4.7,4.8 HOMepa 3a71a4 KomnokBuym
TOBJICHHS U KOHCTPYKTHBHO- [2]: [3]: Ne
0 MCIIOIHEHHS TOJICTOILIE-
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HOouHBIX [UMC
AHanu3 TOMOJOTUHU THOPUIL- 3 7 4,8 [1]§ 52'54, HOMEpa 3a1a4q KOJIJ'IOKBI/IyM
HBIX MHTErPabHBIX MHUKPO- [2]: [3]: Ne
cxXem
Bcero yacos: 18 36 53,8
6 cemecmp
®opMa TeKylero
0 KOHTPOJIA yCIIEBac-
CHOBHasi U A0II0JI-
CDOpMa HU3YYCHUS MATCPpUAJIOB: JICKIIUU, IIPAKTUYC- HUTEeNbHAS TUTeDa- 3aﬂaHI/Iﬂ 10 Ca- MOCTH (KOJ’IHOKBHY'
CKHUE 3aHATHUS, CCMUHAPCKUE 3aHATHUS, JIAOOPATOPHBIC P MOCTOSITEJIBHOMN MBI, KOHTPOJIbHBIE
Typa, peKOMeH1ye-
paboThl, caMocTosATENbHASI pab0Ta ¥ TPYAOEMKOCTH (B Mast CTyIeHTaM (Ho- paboTe CTYAEHTOB |  paboOTHI, KOMIIBIO-
yacax Bcero
No Tema u conepxanue ) Mepa U3 CIIHCKa) TEPHBIC TECTHI U
n/n T.I.)
JIK
JIK I[TP/CEM JIP CPC
1 2 4 5 6 1 2 3 4
Mopyas 1:
1 | Metonb! aHanK3a u OIHCa- 3 - 6 11 [1]: §6.1 HOMepa 3a/1a4 OTYeT K J1a0. padore,
HUS TEXHOJIOTHIECKUX [2]: [3]: Ne
MPOLIECCOB MIPOU3BOJICTBA
TMOJTYTIPOBOHUKOBBIX
npudopos u VC.
2 | ba3oBble TEXHOJIOTHH OC- 3 - 6 11 [1]:§ 6.4, HOMEpa 3a1a4 OTYeT K J1a0. padore,
HOBHbIX THIIOB IMC. 7.1-7.8 [3]: N\e
[2]:
3 TexHomoTHsS MOHTAXA U 3 - 1 11 [1]: §8.1-8.7 HOMeEpa 3a1a4 Komnoxksuym
COOPKH MOTYTIPOBOIHUKO- [2]: [3]: Ne

23



http://www.kpres.frts.mirea.ru/materials/iure/labs/3.rar
http://www.kpres.frts.mirea.ru/materials/iure/labs/3.rar
http://www.kpres.frts.mirea.ru/materials/iure/labs/3.rar

BEIX ITpubopoB u VC.

Mopayab 2

TexHonorus THOPUAHBIX 3 5 11 [1]: §9.1-9.2 HOMepa 3a/1a4 OT4eT K 71a0. pabore,
UHTETPATbHBIX MUKPOCXEM [2]: [3]: Ne

1 MHKPOCOOPOK..

O0opynoBaHue: MPUHIIH- 4 5 14,8 [1]:§9.3-9.4, § 10.1- HOMepa 3a/1a4 oruer k nab. Pabore,
06l (HYHKIHOHHPOBAHHS, 10.5 [3]: Ne KOJUIOKBHUYM
HPUHIUITHATBHBIE CXEMBI, [2]:

ITyTH BbIOOpa

Bcero uacos: 16 32 58,8
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[Tpunoxxenue Ne 2

PeViTHHI-IJIaH TUCIMIIIHHBI
TCXHOJ'IOI‘I/ISI ITPOMU3BOACTBA HHTCTPAJIBbHBIX CXEM

(Ha3BaHUE AUCIUILINHEI COTNIACHO PaboueMy y4eOHOMY ILIaHY)

CIICOHAJIbBHOCTH 9J'I€KTpOHI/IKa N HAHO3JICKTPOHUKA
Kypc 3 , cemectp___ 5
Buasbl yueOHOI 1esiTeIbHOCTH Bbamr 3a koH- Yucno 3ana- banner
CTYIeHTOB KpEeTHOE 3a]a- HUIA 3a ce- T — P Sp——
HHE MecTp

Monyasb 1: 0 50

Texymuii KOHTPOJIb 5 5 0 25
1. Komnoksuym 5 5 0 25
Py6e:xHblii KOHTPOJIb 5 5 0 25
1.KomnokBuym 5 5 0 25
Monyab2: 0 50
Texymuii KOHTPOJIb 5 5 0 25
1. KommokBuym 5 5 0 25
Py6exHblii KOHTPOJIb 5 5 0 25
1.KomnokBuym 5 5 0 25
Hoowpurensuble HANIBI
1. Yuacrue B KoH(]pepeHINsX, 10 1 0 10
myOauKaius craren
Hocemaemocts (02,1161 BLIYUTAKOTCA U3 001Leii CyMMbI HAOPAHHBIX 0AJ1J10B)
1. [Tocemenue TEKIMOHHBIX 0 —6
3aHATUN
2. IlocenieHne NpaKTHIECKUX 0 -10
(ceMUHApCKUX 3aHSITHI)
HToOroBblii KOHTPOJIb

1. 3auer (muddepenuupo-
BaHHBIH 3a4€T)




TexH0IOTH IPOU3BOACTBA HHTSIPAIBHBIX CXEM

(Ha3BaHMe UCLUIIMHBI COTJIACHO pabouyeMy yueOHOMY IJIaHy)

CIICIIUAJIBHOCTH 9J’I€I(TpOHI/IKa 1 HAHOJJICKTPOHHUKA
Kypc 3 , cemecTp___ 6
Buabl yueOHOI nesiTeIbHOCTH bainn 3a xoH- Yucino 3ana- bamer
CTyACHTOB KpeTHoe 3ajta- HIH 38 CC- MunuMansHBIH MaxkcumanbHBIH
HHE MecTp
Monyasb 1: 0 35
Texymuii KOHTPOJIb 10 2 0 20

1. Otyer no 1aGopaTopHBIM pa- 10 2 0 20
60oTam
Py6e:xHblii KOHTPOJIb 5 3 0 15
1. KonnokBuym 5 3 0 15
Monyab 2-3: 0 35
Texymuii KOHTPOJIb 0 35
1. Otger no 1abopaTopHBIM pa- 10 2 0 20
60Tam
Py6exHblii KOHTPOJIB 5 3 0 15
1. KommokBuym 5 3 0 15
IMoompuTesnbHbIe 6AJIbI
1. Yuacrue B KoH}epeHIHsIX, 10 1 0 10
MyOJIMKaLus CTaTeH
ITocemaemocTs (6217161 BLIYUTAIOTCA U3 0011eii cyMMBbI HAOPaHHBIX 0aJIJIOB)
3. Ilocenienne JIEKIMOHHBIX 0 —6
3aHATUH
4. ITocemeHne NpaKTHYECKUX 0 -10
(ceMHuHApCKUX 3aHATHI)
HToOroBblii KOHTPOJIb

1. Dx3ameH 30

2.  Kypcosas pabota




[Tpunoxenue Ne3

dopma HK3aMeHANMOHHOT0 OMJIeTa

MHWHOBPHAVYKHM POCCUU

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ’KETHOE
OBPA30OBATEJIbHOE YYPEXJIEHUE BBICIIEI'O OBPA3SOBAHUA
«BAIIKNPCKUN TOCY JAPCTBEHHbLIM YHUBEPCUTET»

®U3UKO-TEXHUYECKU HHCTUTY T
KA®EJIPA THOOKOMMYHUKAITMOHHBIX TEXHOJIOT' M U HAHORJIEKTPOHUKU

AK3AMEHAIIMOHHBIN BUJIET Ne 1
10 JUCHUITIINHE Texnonorus IIPOU3BOJACTBA MHTCTPAJIbHBIX CXEM
Hanpasnenue 11.03.04 s3nexkTpoHUKa 1 HAHOZJIEKTPOHHKA
[Tpodunb DnexTpoHHbIE TPUOOPHI U
aBTOMATU3UPOBAHHBIE CHCTEMbI

1. CamocoBMeIIEHHBIN ¢ BEpTUKAIbHON U30JISUEHN OUMOISIPHBIN HHTETpaJIbHbIN TPAaH3UCTOP
VIST.

2. CynepcamMOCOBMEIICHHAs! TEXHOJIOTHSI M3TOTOBJICHUS OUITOIIPHOTO HHTETPATBHOTO TPAH3H-
ctopa SST |

Jaseayroumit kadepoi ‘-,}-/\_ N Camnxos P.b.



