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Pabouas mporpamma nucturuiiHbl: TeXHOI0rusl MPOU3BOACTBA YJIEKTPOHHBIX CPEICTB /
coct. I'ae JI.C. — Hanmpumk: KBI'Y, 2023- 21c.

PaGouas nporpamma AMCHUIUIMHBI IpeHA3HAUYEHA IS CTYIE€HTOB OYHON (hOpMbI 00yUEHHS
HaIpaBJIEHUs IOArOTOBKY 1O HanpasyieHUto noarotoBku 11.03.03 — KoHcTpynpoBaHue 1 TEXHOIOT U
AJIEKTPOHHBIX CPEACTB, 7,8 cemectpa, 4 Kypca.

Pabouass mporpamma AMCHUIUIMHBI COCTaBJICHA C y4eTOM (heJepallbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHJIApTa BBHICHIETO OOpa3oBaHWs MO HampabieHuio moarotoBku 11.03.03 —
KoHcTpynpoBaHue M TEXHOJIOTHS 3JIEKTPOHHBIX CPEICTB YTBEPXKIECHHOIO NMpUKa3oM MUHHCTEpPCTBA
oOpa3oBanus 1 Hayku Poccuiickoit @eneparun ot 19 centsaops 2017 3a Ne 928.



Conep:xanue

1. [enu 1 3a1a41 OCBOCHUS JUCIIHIIIIHTHBL. «.....uveenvreireeneeeuteenteeesteenueesaseenseeesneesaeesaseenmeeenneesaeeeseeesnnnns 4
2. Mecto auctuuiuidHbl B CTPYKTYPE OITOIT BO....coiiiiiiiiiee et 4
3. TpeGoBaHUS K Pe3yIbTATAM OCBOCHUS JTUCIIHIIIIHHDL. ... .euveteenrerutensteteestesseenseesesaneesnseeenseeenneeennnes 4
4. ConepaHUE U CTPYKTYPA TUCIIHTITHHDBL ........vveerureeesureeessseeessseesssseesssesesssesesssessssssssssssssssssseesssnnsnnes 6
4.1. ConepikaHUe PA3ACTOB JUCIIUTIIHHDBL. ......ccuveerureerrreenseeesnseeensreeensseesssseesssseesnseeessseessseesnsseennns 6
4.2. CTPYKTYPA JTACIIHTITHHBL. ....uuvveeureeesureeeuseeeeseeesseessseesssesssssesssseesssseesssseessnsesssseesnsessssssseesns 10
4.3, JICKIIAOHHBIE BAHSITHS. .. ..veeeuureeetreentteenuteesteeesasteesuteeesuseeeaaseeaasteeesteeebaeeeaaanbtaeeessannsnneeeeannnns 10
4.4, ITpakTHueCKHE (CEMUHAPCKUE) BAHITH. .. cccuvveeerereeenrreeesrreesseeessseeesssesssssessssseesssseesssssessseseeens 11
4.5. JTaOOPATOPHBIC PAOOTDL......eeuvieneieriieetieseeenteesaeenseessseesseessseesseessseenseesseesseesnseesseeessnseeesnsseeens 12
4.6. CaMOCTOSITETbHOE U3YUECHHUE PA3JICTIOB JUCIIUTITHHDBL. ... .eeeuvveeenereennereenureeesnnseeeesssnnnneeeessnnnns 13
4.7, KYPCOBAT PADOTA....eceuvieeuiieeiiieeiteeeitteesitteesteeessteeessseeessseeasseesssseessssesssseesssseesssseesssseesssseeeeens 13
5. OneHoyHbIe MaTepUaibl AJIs TEKYIIEro U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM
ATTECTALIMM . ... eenvteeuteenuteenttenseeeateesateeateeaaeeeabeesaeeeabeesbeeeabeesh et eabeeebeeeabeeshbeeabeeesbeeabeenubeenbeeenabaeeenaneeeenanee 13
T B S0 N1 1 0) 1437 Y SO SRS PSRN 14
5.2 TROTBL. ettt ettt ettt ettt et ettt et e e h e et e bt et e e h et et e b et e te e bt e e bt e naeeeaee 17
5.4, TIPOMEIKYTOUHAS ATTECTAIIMS ... veeeuvreernrreennreeennseeennseeensseeensseesssseesnssessnssessseessseessssseeesssnnnsseees 22

7. Meroanueckue MaTepHalIbl, ONPEAEIISIFONINE IPOLEAYPhl OLICHUBAHUS 3HAHWM, YMEHHUW, HABBIKOB U
OIIBITA JIESITEIIBHOCTI . ...ceeeveruueeeeeeeeeereeueeeeeseeeeesssannaeessssessssannssssssessssannnsssesssssannnsssssesssssnnnesessnnnss 26

8. Y4eOHO-METOANUECKOE O0ECTIEUEHNE MUCIIAIIIIIHBL. ...ccevveneneeeeeeeeeeeeeeeeeeeeeeeeeenenaaeeeeeeeeeeennnaaaeeenes 28
9. [IporpamMmMHOe 0OecTieyeHe COBPEMEHHBIX WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUIT29
10. MaTepraIbHO-TEXHUIECKOE OOCCIIEUCHHUE PAOOTBL. ... uveeerereeerereeerereeerireeesereeensseesnssneeeeesssnseeeeeens 29

Jluct u3meHeHuii (AOMOMHEHUI) B paboyeil mporpaMMe JUCTUILTUHBL (MOIIYIIS)....ccveereveeerenneeanee. 32



1. He.l'll/l H 321241 OCBOCHHSA NTUCHUIIJIUHBI

Leap u3yyeHus1 TUCHUILUIMHBI — U3YYEHHE CIOXKHOTO KOMIUIEKCA TEXHOJIOTMYECKHX MpoIec-
COB U HOPMAaTUBHBIX JOKYMEHTOB, HEOOXOJIMMBIX Ui U3TOTOBJICHHUS AJIEKTPOHHBIX CPEJCTB M pelle-
HUS 3a]1a4, BOZHUKAIOIIUX MPU U3TOTOBJICHUH, IKCIUTyaTallil U PEMOHTE AJIEKTPOHHBIX CUCTEM, BKIIIO-
qas pa3paboTKy HE0OXOAUMOM TEXHOIOTHUECKON TOKYMEHTAIIUH.

3agauu AMCUMIJIMHBI:

- 00y4eHHe CTYJICHTOB CYIIECTBYIOIINM COBPEMEHHBIM TEXHOJIOTHYECKUM OTIEepaLUsiM, T03BO-
JISIOUIUM MPOBOJUTH IeJIEHANPaBIECHHBIA TEXHOJIOIMYECKUN MTPOLECC U3TOTOBIICHUS PAIUO3TIECKTPOH -
HBIX CPEJCTB U CUCTEM;

- obecrieyeHre CUCTEMHOTO MOAX0/1a MTPU PEIICHNH 3a/1a4, CBA3aHHBIX C IPOEKTUPOBAHUEM
TEXHOJIOTHH PaJHOIEKTPOHHBIX CPEACTB U CUCTEM.

- O3HaKOMJIEHHE OyIyIlIero HHXeHepa-KOHCTPYKTOPa-TEXHOJIOora ¢ TEXHOJIOTHUEeCKUMHU

IpoLeccamMu, MPOTEKAOIIKUMH [TPU U3TOTOBIECHUH 3JIEKTPOHHOM armaparypbl 1 HAy4UTh
pelaTth

- MOJITOTOBKA 00y4aeMoro K cCaMOCTOSITENIbHON paboTe B 00JaCTH TEXHOIOTUHU 3JIEKTPOHHBIX
CPEJICTB, C YYETOM JIEUCTBUS HOPMAaTUBHBIX JOKYMEHTOB.

W3ydenune TUCIMIUIMHBI HAIIPABJICHO HA MOJATOTOBKY CIIEI[HATIMCTOB, CIIOCOOHBIX pelIaTh Mpo-
0J1eMbl, BO3HUKAIOIIME IPU IKCILUTyaTallui U3AETUi JIEKTPOHHOM TEXHUKHU C Y4eTOM 00JacTH, TUIIOB
¥ 33124 Po(heCCHOHAIBHON JAEATEIbHOCTH B COOTBETCTBHH € MPO(ECCHOHANBHBIMU CTaHAPTaMHU:

— 06.005 «Criermanuct 1o 3KCIUTyaTallui pajilio3JeKTPOHHBIX CPEJICTB (MHKEHEP-2JIEKTPOHUK),
YTBEp:KJICHHbII NpuKkazoM MUHHCTEPCTBA TpyAa U coluanbHoU 3amuTel Poccuiickoit denepa-
iy oT 31 mrons 2019 roxga N 540n (3apeructpuposan B Muntocte P® 28 asrycra 2019 rona,
peructpannoHHbI N 55756).

— 40.058 «MHxeHep - TEXHOJIOr MO MPOU3BOJACTBY M3AEIUN MUKPOAJIEKTPOHUKWY», YTBEPKICH-
HbI mnpukazoM MuHHCTEpCTBAa Tpylda M conManbHOM 3amuTel Poccmiickoit denepanum ot
03.07.2019 r. Ne 480 (3apeructpupoBad MunroctoM Poccun 29.07.2019 1. Ne 55439).

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JucuumuinHa «TexHonoruss MpOU3BOJCTBA ICKTPOHHBIX CPEJICTBY BKJIIOUEHA BapUATHUBHYIO
gacTh Onoka B1.B.06 yueOHOro mimana moAarotoBku OakainaBpoB 1o HampasieHuto BO 11.03.03
KoHcTpyupoBaHue U TEXHOJIOTHS AJIEKTPOHHBIX CpelCTB o npodumo” KoHcTpynpoBaHue U TEXHO-
JIOTHS PAANO3JIEKTPOHHBIX CPEJCTB .

[IpernonaBanre TUCHMIUIMHBI Oa3zupyeTcs Ha 3HAHMSX, MOJYYEHHBIX NPH HM3YYEHUH JIHC-
nuruH(Moxyner): "Marematuka", "dusuka (o6mas)", "Xumus'".

OcBoenue yuyeOHOW auCHUIUIMHBI (MOAyisl) TexHomorus  HPOM3BOACTBA DIEKTPOHHBIX
CpEJICTB, HEOOXOAMMO JUIs BBIIIOJHEHHUS BBIMYCKHOM KBaNM(UKALMOHHOW paboThl M MPUOOpETEHUS
3HAHWM, YMEHHMH M HaBBIKOB, KOTOPHIC MO3BOJAT OOYyYaroIeMyCs YaCTMYHO MPOJEMOHCTPHUPOBATH
cieaytomue 0600meHHbIe TpyaoBbie pyHKnnu (OTd):

—  JkcmiayaTtanus pajauodJIeKTPOHHOH ammapatypsl (npodeccronanbHbiii ctangapt 06.005

«CHenuanucT Mo 3KCIUTyaTallud paJHoIEKTPOHHBIX CPEJICTB (MHXKEHEP-AJIEKTPOHUK)», KOJ

B, ypoBens kBanudukanuu -5);

Pa3palboTka eITMHUYHBIX TEXHOJIOTMYECKHX NMPOLECCOB M PEKOMEHIAIUI 10 YCTPAHEHHIO
U npeaynpexIeHuI0 Opaka B NMPOM3BOJACTBE M3/eJUil MHUKPO3JIEKTPOHUKHU (TIpodecCHOHaTbHBIN
crangapt 40.058 «MHxkeHep - TEXHOJOr MO IMPOU3BOJACTBY HM3JAECIHUNA MHKPOAIEKTPOHUKN», Kol B,
ypOBeHb KBaIU(PUKAIIUU -6).

3. TpeOoBaHus K pe3yJabTaTaM OCBOEHUS] TUCHHUIIMHBI

[Ipouecc wW3y4yeHHs AMCUMIUIMHBI HalpaBieH Ha (OPMUPOBAHHE SJIEMEHTOB CIEAYIOLINX
komrereHnuit B coorBerctBru ¢ ®I'OC BO u OINIOIT BO no nanHoMy HampaBJIeHUIO MOATOTOBKHU:
npogeccuoHaabHbIX komMnerenuuii (ITK):
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Crnoco0eH MpoBOANTL AHAIU3 NPUYHMH Opaka NPH M3rOTOBJICHHMHM H3/1eJIHH MHKPOIJIEeK-
TPOHHUKH U JAaBaTh PEKOMEHIALUMHU 10 MX ycTpaHeHu1o U npeaynpexaenuro (IIK-3) (mpo-
¢deccuonanbubiil ctannapt 40.058 VHxeHep-TeXHOIOT 10 MPOU3BOICTBY U3CIUI MUKPOAIIEK-
TPOHUKH, TPyaoBasi pyHkuusi B/01.6 - Ananu3 npuuuH Opaka Npu U3roTOBJIEHUU U31eJIuil
MHMKPOJJIEKTPOHUKH U Pa3padoTKa peKOMeHAAlMi N0 MX YCTPAHEHHI0O M Npeaynpexie-
HHUI0).

KOI[ U HAUMCHOBAHUEC HHIAUKATOPA JOCTUKCHUA KOMIIETCHIIMN

v

v
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[1K-3.1. BeisiBisieT TexHOIOrn4YecKre (hakTophl BBI3BIBAIOIINE OTPEITHOCTH U3TOTOBJICHUS U3-
JIeIIUI MUKPODJIEKTPOHUKH.

[1K-3.2. [laeT mpenmoxkeHust o JTUKBUAANNH Opaka B MPOU3BOJICTBE U3ACIIUNA MHUKPOIJICK-
TPOHHUKHU.

I1K-3.3. [Ipennaraet BHECEHUE U3MEHEHUH B TEXIIPOLIECC.

B PE3YIbTAaTE OCBOCHUA TUCHUILIMHBI CTYACHT JOJIXKCH:

3HATh:

Ha3HAYEHUE U BUJbI TEXHOJIOTUYECKON TOKYMEHTAIIUH;

TpeOoBaHUS eIMHOM cucTeMbl TexHoJorndeckoi gokymenTanuu (ECT/I) u enuHo# cucTeMBbl
TeXHoJIornuecko noarorosku npoussoactea (ECTIIII);

CBOMCTBa MaTepuaioB U KOMIUIEKTYyOmMX u3aenuit POII u cucrem;

BH/JIbI COBPEMEHHBIX TIEYAaTHBIX TUIAT, CITOCOOBI MOHTaXKa paarodaeMeHnToB Ha [1I1, TumoBsie
TII u3rotoBnenusi, coopku, ucneiranuit [111;

TII U3roTOBIIEHNS] HHTETPAIBHBIX MUKPOCXEM;

Meroas! KoHTpoJrs 1o TII;

BUABLI 1 MeTOIbI McribITaHUH POII 1 crcTem;

BUJIBI K BO3MOKHOCTH TEXHOJIOTHUECKOT0 000pyA0BaHUs, IPUCIIOCOOICHUN, MHCTPYMEHTA U
CPEIICTB U3MEPEHUM.

YMmerTh:

BBITIOJTHATH HECTIO’KHBIE TEXHOJIOTMUECKHUE PaCcUeThl;

OIPENIEIIATh TPYAOEMKOCTh U3TOTOBIICHHS U3JIeNIUs IO TexXHoJIornyeckomy npoueccy (TIT);
OCYILECTBIISATh BXOAHOW U Apyrue Buabl KOHTpous o TII;

KOHTPOJIMPOBATH COOJIIO/ICHHE TEXHOJIOTHUECKON JUCIUIUINHBL;

OCYUIECTBIISATH METPOJIOTMYECKYIO aTTECTALUIO0 KOHTPOJIbHO-U3MEPUTEIbHBIX TPUOOPOB U
aBromatuku (KUIT u A);

MIPOBOAMTD UCIIBITAHUE U3JENUN ¢ opopMIIeHHEM HEOOXOAUMON JOKYMEHTAIlMM Ha OCHOBE
npumenenns UKT;

Baagers:

MEPBUYHBIMU HABBIKAMHU AHAJIN3a KOHCTPYKTOPCKON JOKYMEHTALMU, TEXHOJIOTUUECKUX
BO3MOKHOCTECH

OpraHHU3aLNH;

MEPBUYHBIMHU HaBBIKAMHU PA3pa0O0TKH THMOBBIX TEXHOJOTUYECKHUX MPOIIECCOB M3TOTOBJICHUS,
cbopku, ucneitanuii POII u cuctewm;

HaBBIKAMH BBIOOPA TEXHOJIOTHYECKOTO 000PYI0BAHHUS 110 TEXHOJIOTHIECKOMY TIPOIIECCY;
MEPBUYHBIMH HaBBIKAMU PAOOTHI C HCTILITATEIFHBIM 000PYIOBAHUEM U yCTaHOBKAMU;
HaBBIKAMHO(POPMIICHUST TEXHOJIOTUUECKON JOKYMEHTAIIUHU C UCIIOJIb30BaHUEM WH(MOpMAIT-
OHHO-KOMMYHMKALIMOHHBIX TEXHOJIOTH;



B Ta6J'II/II_[€ 1 IMPUBOAUTCA OIMMUCAHUC COACPKAHUA NUCHUIIIINHBI, CTPYKTYPUPOBAHHOC 110 pa3Jc-

4. Conep:kaHue ¥ CTPYKTYpPa JMCHUILIHHBI

4.1. Coaep:xanue pa3iejioB TUCUUIIIIMHbI

JaM, ¢ YKa3aHUeM I10 KOKIOMY pa3zieny GOpMbI TEKYIIEro KOHTPOJIS: 3aliTa J1a00opaTopHOi paboThI
(JIP), xomnokBuym (K), rectupoBanue (T).

Ta6muma 1. Codeporcanue pazoenos oucyuniunbol

HanmeHnoBanue
pazieia

Coaep:xanue pa3sesia

Koxa
KOHTPOJIHU-
pyeMoii
KOMIIe-
TeHIUH
(i ee
4aCcTH)

®opma
TeKy-
1ero
KOHTPO-
JIs

TexHonorus
MIPOU3BOJICTBA
PaIuO3IEKTPOH-
HBIX TTPUOOPHBIX
YCTPOWCTB U
CHCTEM

OcHoBbl TexHosIoruu MpoussoacTea POINY. Ilpous-
BOJICTBEHHBIN W TeXHOJIOTHYeCKui mporecchl. Cra-
JIUY TIPOU3BOJCTBEHHOTO Tpoiiecca. THUIbl Mpou3BOI-
CTBa.

[IpoexTrpoBaHue TEXHOJOTHUECKUX TporeccoB. [1o-
cnenoBaTtenbHOCTh pa3pabotku TII. OcHoOBBI TO-
ctpoenust TII cOopku. Oprann3anoOHHbIE TPUHLIMIIBI
cOopku. TUTIOBBIE CXEMBI COOPKH: «BeepHas», ¢ Oa-
30BOH JIE€TAJIBIO.

Enunas cucremMa TEXHOJIOTMYECKOW JOKYMEHTAIUU
(ECTH). Knaccudukanuss 1 BUABI TEXHOJOTUYECKHUX
JNOKYMeHTOB. TexHonoruyeckass IOKyMEHTalUs IO
coopke PDOA wu mnpubopoB. OCHOBHBIE TpaBHiIa
odopmiiennss mapuipytHeix kapt nmo ['OCT 3.1104-
83.

TunoBsle TEXHOIOTMUECKUE MPOLECCH N3TOTOBICHUS
POITY. Tunossie u rpynnossie TII cOopku u MoHTa-
*a. MeTtoasl THNU3aMKU. AHAJIU3 TEXHOJIOTMYHOCTH
JIEKTPOHHOTrO y3J1a.

Knaccudukanuss METO0B BBITIOJHEHHUS DJICKTpUYE-
CKHX coeauHeHn. OUBNKO-XUMHUYECKHE OCHOBBI
naiiku. [Ipumnon, ¢IIrOCkl, OYUCTHBIE XUAKOCTH. Tex-
HOJIOTHS BBITIOJTHEHUS TTalKH.

TexHOnOrMs  W3rOTOBJIIEHMS  [EYaTHBIX  IUIaT.
Knaccudukanus METO/IOB W3TOTOBJICHHUS.
Konctpykunonnsie matepuanst qis [II1. CyOtpak-
TUBHBIC U aJINTUBHBIE METO bl U3roToBieHus [1I1.

[1K-3

T, K,
I3

TexHonorus
MPOU3BOACTBA
MHTErpajbHbIX
MHKPOCXEM

Tuner crpyktyp UMC. [uddy3nonHo-nnaHapHas
ctpykrypa UMC. DnutakcuanbHO-TUTaHApHAS CTPYK-
typa UMC. OnurakcuanbHble NPOLECCHl CO3IaHUSA
cTpykTyp U TexHonoruu UMC

Juddy3noHHbie mpolecchl B TEXHOJOTUH  HH-
TErpaNbHBIX MHKpOcXeM. TexHomorus audQy3uoH-
HBIX MTPOIECCOB.

I1K-3

T, K,
JIP




[Iporiecchl MOHHOTO BHEIPEHUS B TEXHOJIOTMH HH-
TErpallbHBIX MUKPOCXEM. TeXHOJIOTHsI U3TOTOBIICHUS
3JIEMEHTOB UHTETPATbHBIX MUKPOCXEM METOJIOM MOH-
HOHM MMINIaHTAIAH.

OU3NKO-XUMUYECKHUE OCHOBBI  (poTonuTorpaduye-
CKHUX TIPOIIECCOB. Oo6mme MIOHSATHUS 0
¢doronutorpadpun. PoronmTorpadpuueckue mporecchl
B TEXHOJIOTHH HHTETPAIBHBIX MHKpocxeMm. dorope-
3HUCTHI, TP€OOBaHUS K HUM M OCHOBHBIC (DOTOXUMUYE-
CKHe peaKuu. OcHOBHBIE orepanuu
doTonurorpapudeckoro mporecca. TexHoJIorude-
CKHe Tporecchl ¢otoauTorpaduu B IMPOU3BOJICTBE
TOHKOTIJICHOYHBIX MHTETPATLHBIX MUKPOCXEM.

[Tommoxku 1 MHTETPAIBHBIX MUKpocxeMm. OOriue
TpeOOBaHUS K TOJUIOKKAM HHTETPATbHBIM MHUKPO-
cxeM. MeTtoapl IOArOTOBKH Iomiroxek it MMC.
Marepuansl nomioxek. [TacCuBHbIE TOIIOKKU IS
THOPUTHBIX MHTETPATIBbHBIX MUKPOCXEeM. MHOTOCIION-
HBIC TOAJI0KKH.

OCHOBHBIE METOIBI W amTapaThl AJIsl OCAXKICHUS TOH-
KHUX IJIEHOK. Y CTAHOBKH IJIg TTOJTYYCHUS TOHKUX I1JIC-
HOK TEpMOBAKYyMHBIM HCIIADEHHEM H HOHHO-
IJIa3MCHHBIM  PACTIBIJICHUCM. MGTO[[BI MOJIYUCHU A
TUIGHOK PEaKTUBHBIM PACIbUICHHEM. YCTaHOBKH IS
OCaXACHUA INNICHOK XUMHWYECCKHMMH METOAAaMU U3 Ta-
30BOH (ha3kbl.

TexHonorus TOHKOIUJICHOYHBIX pPE3UCTOPOB.
KoHcTpykumn u marepuanbl TOHKOIIEHOYHBIX PE3HU-
CTOpOB. TEXHONOTUS METANTUYECKUX PEZUCTOPOB.
TexHOJI0rusg KepMETHBIX TOHKOIUIEHOYHBIX PE3UCTO-
pOB.

TexHonorua TOHKOTUIEHOYHBIX KOHJIEHCAaTOpoB. Tex-
HOJIOTUSA U KOHCprKI_[I/II/I TOHKOIINICHOYHBIX KOHICH-
caTopoB. Martepuansl yisi TOHKOTUICHOYHBIX KOHICH-
CaTOpOB.

TexHoIOoTHs TOJCTOMIEHOYHBIX MHTErPANbHBIX MHK-
pocxeM. KOHCTpYKTHBHO-TEXHOJIOTUYECKHE OCOOCH-
HOCTU TOJICTOIIEHOYHBIX HWHTETPAbHBIX MHUKpPO-
cxeM. TexHOJIOTHsI H3rOTOBJIEHUSI PHUCYHKA TOJ-
CTOIUJICHOYHBIX MHTETPAJIBHBIX MUKPOCXEM U BXKHUTa-
HUSA TAacT B MPOMU3BOJICTBE TOJCTOIJIEHOYHBIX HH-
TErpajbHBIX MUKPOCXEM.

Meroabl co3aHus H3O0JISLMHU TOTYIPOBOJHUKOBBIX
MHTETpalbHbIX MHKpocxeM. [Ipoiecchl co3nanus 3a-
IIUTHBIX [JICHOK.

KOHCTpYKTHBHO-TEXHOJIOTMUECKHUE OCOOEHHOCTH IIO-
JTyIpOBOIHUKOBBIX Ounossipusix 1 M/IIT unTerpans-
HBIX MHKpocXeM. TeXHOJIOTusi U3roTOBJIEHUsl OHIO-
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asapabix UMC. Texnonoruss usroroBiaenuss MJIII
HUMC. TexHoyOorusT HM3rOTOBJICHHS KOMILJIEMEHTap-
Hbix M/II ctpykryp. M/III unHTerpansHsle MUKpO-
CXEMBI C MHOTOCJIONHBIM JU3JIEKTPUKOM.

M/II uHTerpasibHbIE MUKPOCXEMBI C KPEMHHEBBIM
3aTBOpoM. TexHosorusi wusroroBienuss MJIIT wuH-
TErpaJbHBIX MUKPOCXEM ABOWHON nuddy3ueii.

[IpuHuMnuanbHas TeXHOJOTHYecKas cxema COOpKHU
UHTETPAJIbHBIX ~ MHUKpocxeM. ['epmermsanus uH-
TErpaJIbHBIX MUKPOCXEM B METAIUIMYECKUX KOPITyCax.
I'epmeTn3anusi ~ MHTETPANBHBIX ~ MHUKPOCXEM O
IJJACTMAcCCOBBIX ~ Kopmycax. I'epMmerns3anusi  WH-
TErpajbHbIX MUKPOCXEM B KEPAMHUECKHUX KOpITycax.

Texanueckasa u

TEeXHOJOorndecKas
MOJATOTOBKA

IIPOU3BOJCTBA
POITY

Texnnueckoe npemioxenue. [Ipensapurensase
pacueTsl u yrounenue tpedosanuii T3. Merposoru-
gyeckoe odecrieueHne pa3padOTKH U POU3BOJICTBA.

Pa3zpaboTka mpoekTa KOMILIEKCHOTO Tpaduka Me-
ponpusTHi Mo moArotoBke mnpousBojacTa (KI'MII).
AHanu3  TEXHUYECKOTO  YPOBHsSI  IPOM3BOJCTBA
MPEANPUATUSI-U3TOTOBUTENA. ICKU3HBIA TPOEKT. Pa3-
paboTka  KOMIUIEKTa JOKyMeHTOB. OTtpaboTka
KOHCTPYKIIMM Ha TEXHOJOTHYHOCTh C Y4YacTHUEM
MPEANPUSITUSI-U3TOTOBUTEIIS.

OrnpezesieHne TEXMPOIECCOB, MOJICKAITUX pa3pa-
6otke. CornacoBanne KI'MII. Ananu3 ypoBHst opra-
HU3AlMUA MPOU3BOACTBA. TexHUUYECKUU MpoekT. Pasz-
paboTKa KOMIUIEKTa JTOKyMEHTOB.

Pa3paboTka KOHCTPYKTOPCKOH JOKYMEHTAIlMd Ha
CIICIIOCHACTKY, TEXHOJIOTUYECKOe 000pyAOBaHUE,
CPEJICTB KOHTPOJISL U MCIBITAHUI OIMBITHOrO 00pasiia.
Pa3paboTka nmporpaMMbl 00ecTieueHus KauecTBa.

Omnpenenenue TEXHOJIOTHYECKUX MIPOLIECCOB,
MOANISKAIUX  pa3paboTKe  MPUMEHHUTEIBHO K
YCIIOBUSIM CEepUIHOTO MIPOU3BO/ICTBA.

COBCpHIeHCTBOBaHI/Ie CYHICCTBYIOIUX  TCXITPOLICC-
COB.

Mertposnoruueckasi 3IKCHepTH3a H  obecrieueHue
npousBoacTBa. YTBepkiaenue KI'MII. Pazpaborka
MIPOEKTa OpPraHU3alMK MPOU3BOJICTBA HOBOTO H3JIE-
ausi. Pacuetr u aHanu3 notpeGHOCTH B AOIMOJIHUTEIb-
HOM 0OopynoBanuu. Pacuer moTpeOHOCTH MPOU3BOI-
CTBEHHON MOIIIHOCTH.

PazpaboTka mpeayiokeHHi MO KOOMEpaluu IMPOU3-
BOJICTBA 3aroTOBOK JeTajiel, wusaenuid. PaGouwuii
MPOEKT, M3rOTOBJICHWE M HCIBITAHUS OIBITHOTO
obpasma. PazpaboTka KOMIUIEKTa TOKYMEHTOB.

WzroroBnenue u NpCABAPUTCIbHLIC HMCIIbITAHWA M3-

[1K-3

T, K,
JIP
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nenusi Ha cooTBeTcTBUE T3. OTpaboTKa KOHCTPYKIIUH
Ha TEXHOJOTMYHOCTh. PazpaboTka Texmpoueccos A
M3TOTOBJICHHS HOBBIX JIeTajell U COOPOYHBIX €IMHUILI.

Pa3paboTka KOHCTPYKTOPCKOW JOKyMEHTAIlUH Ha
CIIEIOCHACTKY, CPEJICTBA aBTOMATHU3allMU MPOU3BOJ-
ctBa. McmelTanue  CpeacTB  TEXHOJIOTMYECKOIO
OCHAIIIEHHUSI U CPEACTB MEXaHU3al[Mu M aBTOMAaTH3a-
nuu. Pa3zpaboTka TEXHOJOTHMUYECKOW JOKYMEHTAIMH
JUISl YCIIOBUM CEPUMHOTO MPOU3BOJICTBA.

HcnprTanus
PaIuo3JIeKTPOH-
HBIX
YCTPOMCTB

Hemu m 3amaum ucnbitanuid POC. Knaccudukanus
BHJIOB, METOJIOB M TEXHOJOI'MU MCIBITAHUN. Xapak-
TEPUCTUKA KIMMATHYECKUX (DAKTOPOB BO3JECHCTBY-
roumx Ha POC. XapakrepucTuka OHOIOTHYECKHX
(haxTopoB BoznericTByomux Ha POC. Mexanndeckue
¢dakropel, BozaeicTByromue Ha POC. OcHOBHBIE
3Tanbl UCMBITAaHUK. ['paHUYHBIE U YCKOPEHHBIE HC-
nbeitanus. [Iporpamma ucnelranuii. Meroauka mmpose-
JICHUS UCIIBITAaHUH.

KinumaTtnueckue wucnbiTanus (TEMJI0yCTOMYMBOCTb,
XO0JIOZOYCTOMYMBOCTD). McIibITaHUST HAa BO3JICHCTBHS
HHes ¥ pockl. MicnibiTaHusl HA BO3JICHCTBUE MTOBBIIICH-
HOM BIIQXKHOCTU. McmpITaHus Ha BO3JCHCTBHE COJI-
HEYHOro u3nydeHus. McnplTaHust Ha BO3JEHCTBUE

aTMoc(epHOro JaBieHus. VcnplTaHus Ha MOBBIIIEH-
HO€ TUAPOCTATUYECKOE JaBICHHUE, BO3ACHCTBUE COJIS-
HOro TyMaHa. VcmelTaHus Ha BETPOYCTOMYHMBOCTD.
HcnpiTanus Ha repMeTHYHOCTH. VcnbITanus Ha OHO-
JIOTUYECKHUE BO3JIECHCTBUS.

Ucnpitanus POC Ha MexaHMuYecKHE BO3AEHCTBUS.
HcnbiTanus Ha BUOPOYCTOMYMBOCTH M BHOPONpOU-
HOCTb. McnplTanus Ha yaapHyro npo4HocTs. Mcnbita-
HUS HA BO3JICHCTBUE aKyCTUYECKOTO LIymMa

TexHOIOTUYECKHE ONepalui PEeryJIupoOBKH U Ha-
crpoitku. Metoss! Beinosnenus: PHO. Buasl u nepe-
YEHb JIOKYMEHTAIlMU MPU PEryJIUPOBKE U HACTPOMKE
POA. CymHocTs peryJmpoBOYHbIX padot. Kputepun
oneHkn kauectsa PHO.

KoHTponbs ¥ AMarHocTuka pajno3JeKTPOHHOM amma-
paTypsl. MeToabl KOHTPOJIA U AMarHocTuku POA.

HeucnpaBHoctn anmapaTypbl U HX yCTpaHEHHUE.
Bunel HewcnpaBHocTel ammapatypsl. Kiaccuduka-
s nedexroB POA. CriocoObl moncka HEUCIpaBHO-
cTeil. PeMOHT u OTJIagKa Ijiat

Anammz TpC6OBaHI/II71, MMPEABABIACMBIX K U3OCIUIO B
qaCcTu MCXAaHHYCCKHX, KIMMATHYCCKHUX MW HHBIX
BOSﬂCﬁCTBYIOIHHX (l)aKTOpOB, " OLICHKa BO3MOXHOCTH
X BBIIIOJITHCHHA. PaCCMOTpeHI/Ie 1  COrjjaCoOBaHHC

[1K-3

T.K,
JIP

9




MPOrpaMM KOHCTPYKTOPCKHUX HCIIBITAHUNA COOPOYHBIX
€AMHULL U n3enus B 1uenomM. [IpoBeaenre ucnbitaHuit
Mo OTPabOTKE W3JENHUS W €ro COCTaBHBIX YaCTEew.
CornacoBaHue mporpaMm o0ecredeHust HaJJe)KHOCTH.

OL[CHKa COOTBETCTBUA METOIOB UCHOBITAHUN TEXHHU-
YECKUM TPEOOBAHUSIM.

Kontpoub
Knaccudukanus u Ha3HaueHHE BHJOB KOHTPOJIS.
aJMO3JIEKTPOH-
pal p Kontpoib B cTpykType npousBoacTBa POA. Ocoben- 1IK-3 T.K,
HBIX .
. HOCTH KOHTPOJISI MOHTa)KHO-COOPOYHBIX OTIEepaIHid. JIP
YCTPOWCTB

Paspymaromme  meromsl  koHTposiss.  He  pas-
pYLIAIOLIME METOJbl KOHTpPOJIA. AKYCTHYECKUE M
KaWUISIPHbIE METO/bl KOHTpoJIsd. BusyanbHO-onTH-
YECKUE METOJbl KOHTPOJISL. DJIEKTPUUYECKHE METOMbI
KOHTpOJIi.  MarHutHele  METOAbl  KOHTPOJISL.
KonTtponsHO-HcIBITaTEIEHOE 000PY/JOBAHHE.

Texnndeckas IuardHoCTHKA M ee HasHadeHue. Moje-
mm POV npu noucke HeucnpaBHOcTed. OCHOBHBIE
METOJIbI TTOMCKa HEUcnpaBHOCTEH. MeTonbl U cpeli-
CTBAa TEXHMYECKOM JuarHocTuku. HewncnpaBHOCTH
3JIEKTPOPATUOIEMEHTOB. MeToIMKa COCTaBJICHUSA
MPOCTEUIINX AUATHOCTUYECKUX TECTOB

4.2. CTpyKTYypa AU CHUILTHHBI

Tabauya 2. Obwas mpyooemkocms OUCYunIunsl cocmasisiem 8 sauemuulx eOunuy (288 4acoB)

TpynoémkocTb, 4yacol
Bupa padorsl
7 8
Bcero
ceMecTp ceMecTp

O01mas Tpy10eMKOCTH (B 4acax) 144 144 288
KonrakTHas pa6ora (B yacax): 56 66 122
Jlexuuu (JI) 28 22 50
JlabopaTtopusie pabots (JIP) 44 44
[Ipaktuueckue 3ausitus (I1P) 28 28
CamocTrosiTesibHasi padora (B 4a- 79 51 130
cax), B TOM 4HCJie 1 KOHTAKTHAs:

CaMocTosTeNnbHOE U3yUeHUE 79 51 30
pazaenos
IHoaroroBka u npoxo:xaeHue 9 27 36
NMPOMEKYTOUHOM aTTeCTANNHU
Bua npoMeKyTOYHOM aTTeCTALMHU 3auer JK3aMeH

4.3. JIeKIMOHHBIE 3AHATHSA

Tabauya 3. IlepedyeHnb JIEKITMOHHBIX 3aHITHI
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Kon
KOHTPOJIN-

Ne .
u/n Tema pyeMou KoMmiie-
TeHUUuH (UJIu
ee YacTH)
1 2
7 cemecTp
1 OCHOBHBIC TIOHSTHSI M TIOJOKEHHS TEXHOJIOTUH MPOM3BOJACTBA paauodiiek- | [1K-3
TPOHHBIX CpeACTB. [[pON3BOJACTBEHHBIN U TEXHOJOTMYECKUI TPOIIECCHI.
> Knaccugukarust ¥ BUIbI TEXHOJTOTHYSCKUX JOKyMEHTOB. TexHosormueckas | 11K-3
JIOKyMeHTaIus 1mo coopke POA u npubopos.
3 TumnoBkie TEXHOJIOTHYECKHE TTpotiecchl n3rotopyenust POC. [K-3
4 Knaccudukanus MeTo10B BBITIOIHEHUS dIEKTpUIECKUX coenuuennid. dusu- | [1K-3
KO-XMMHWYECKHE OCHOBEI ITaliKH.
5 TexHomoTHsa M3roTOBIIEHUS TIeYaTHBIX Tu1aT. Kinaccudukarus merogos usro- | [1K-3
TOBJICHUS.
6 [Ipouecchl AMUTAKCUATIBHOTO HapalyMBaHus B TexHosoruu POC TK-3
7 TexHonmoruu nmonaydeHus GyHKIMOHATBHBIX CJIOE€B U MJIEHOK B mpon3BoacTBe | [1K-3
POC
8 | Jndy3uoHHBIC MPOIIECCH B TEXHOJIOTHH Mpou3BoicTBa POC 11K-3
9 TexHonorus HOHHOW UMILJIAHTALMK B ITpou3BoacTBe POC TK-3
10 | JIutorpaduueckue nporecchl B mpousBoactee POC 11K-3
8 cemecTp
11 | MeToabl MEKKOMIOHEHTHON U30JISIIIUM B TEXHOJIOTHHM UHTETPAIbHBIX CXEM TK-3
12 | [ImanapHO-3UTaKCHANIbHASL TEXHOIOTUS M3roToBiaeHus UC 11K-3
13 | U3onnanapHas texHosiorus urorosiaenus UC 11K-3
14 | KMOII-Ttexnomorusa nsrorosiieaus 1C TK-3
15 | KbuMOII-rexnonorus n3rotosiaeHus UC TK-3
16 | Metponorudeckoe odecriedueHue pa3padboTku u nmpousBojictea POC. 11K-3
17 | Knaccudukamus BUI0B, METOJIOB U TEXHOJOTUH UCTIBITAHUH. TK-3
18 | Texuuueckas IUArHOCTHKA U €€ HasHadYeHHUEe. MeToabl U JUarHocTUKU POA TK-3
19 | Metobl U CpeACTBa TEXHUUECKON JUArHOCTUKH. TK-3
20 Knnmarnueckue ucnbiTanusa. Buabl 1 0COOEHHOCTH KITUMATHYECKHUX HC- TIK-3
OBITAaHUI.
1 Knaccudukanus u HazHaueHue BUIOB KOHTPOIs. KOHTposb B CTpYKType T1IK-3

pou3BoacTBa POA.

4.4. IIpakTnyeckne (CeMuHapCKue) 3aHATHSA

Tabauya 4a. Ilepeuens npakmuueckux 3ausamuti(7cecmecmp)
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No HaumeHoBanue nMpakTUUECKUX 3aHATHI Kon
n/m
KOHTPOJIN-
pyemoii
KOMIle-
TeHIUHU (M1
ee 4acTu)
1 | CocraBnenue u opopmuenue mapuipytHoro TII usrorosnenus I xumu- | I1K-3
YECKUM METOJIOM.
2 | Onpenenenue JUINTENbHOCTH TEXHOJIOTUYECKOTO U IPOU3BOJCTBEHHOIO [1K-3
IIMKJIa MOCJIEI0BATEeILHOTO BU/Ia JBM)KCHHUS MIPEIMETOB TPy Ia.
3 | Onpenenenue AMUTENBHOCTH TEXHOJIOTMYECKOTO U POU3BOACTBEHHOTO [1K-3
[UKJIa MTapaJIeNbHOTO U MapaliebHO- MOCIEeI0BATEIbHOTO BUAA IBUKE-
HUS IPEIMETOB TPYJa.
4 | Pa3zpaboTka TEXHOJIOTMUYECKUX cXeM cOOpKH («BeepHoi» U ¢ 6azoBoii ne- | I1K-3
TaJblo)
PaZiMOdJIEKTPOHHOTO YCTPOHCTBA.
5 | [Ipumepsr coctaBnenuss MK. Odopmienne TexaHomorundeckoro nokymenrta | [TK-3
Ha MK
6 | CocraBieHue CXeMbl TEXHOJIOTMYECKOTO MpoIecca [1K-3
7 | O3HakoMJICHHE ¢ TTpaBUJIaMU OPOPMIICHHUST TEXHOJIOTHUYECKOH nokymeHTa- | [1K-3
1IN
8 | Cocrasnenue u opopmienue mapmpytaoro TI1 coopku u monTaxa neyat- | [TK-3
HOTO y371a.
9 | Onpenenenue TPyAOEMKOCTH BBITIOTHEHUSI TEXHOIOTUUECKHUX ONEpaIfi [1K-3
10 | Pacuer HopMupoBanus Tpynoemkoii onepauuu TII c6opku u monTaxa ne- | [1K-3
YaTHOTI'O y3JIa
11 | CocraBnenue u opopmienue mapupytHoit kaptel TII usrorosnenus I111 I1K-3
KOMOMHHMPOBAHHBIM O3UTHBHBIM METOJIOM.
4.5. JlabopaTopHbie padoThI
Tabnuya 46. Ilepeuens nabopamopuvix pabom(8 cemecmp)
No HanmMeHnoBanue 1a00paTOpHBIX pabOT Kon
/1
KOHTPOJIN-
pyemoii
KOMIIe-
TeHUUn (MJIn
ee 4YacTH)
1 MonenupoBaHue npoiecca TepPMUIECKOT0 OKUCIeHHsSI MOHOKpucTamnye- | [1K-3
CKOT'O KPEMHHMSI B CYXOM KHCJIOPOJE U Mapax BOJBI.
2 Pacyer TexHOMOrHUECKUX PeKUMOB 1-0ii u 2-0if ctagnu nuddy3un npu- [1K-3
MECH B KPEMHHUHU.
3 PacueT TeXHOJIOrM4eCcKUX PEKUMOB MPOLIECCa HOHHOM MMILIAHTALMH. I1K-3
4 MonenupoBaHue TEXHOJIOTUYECKOTO MTPOIECCa HOHHO-IYYEBOTO TPABJIE- I1K-3
HUS TUIEHOK
5 | HosyuyeHue NopucToro KPEMHHUSI METOJIOM AJIEKTpoXuMuueckoro tpasie- | [1K-3
HUS
6 | BakyyMHO-TEpMHUYECKOE OCAXKJICHUE TOHKUX IJICHOK MeTasia I1K-3
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7 | OcaxkieHHe TOHKUX IJIEHOK MeTalljla METOI0M MarHeTPOHHOI'O OCaX/e-
HUSA

I1K-3

8 | UccnenoBanue nporecca CyOMHUKPOHHON KOHTaKTHOH (oTonurorpadun I1K-3
9 | MonenupoBaHue npoliecca MarHeTPOHHOTO HAMBUICHUS METAILTHYECKIX [1K-3
TUICHOK
4.6. CamocTosiTe/IbHOE M3YyUYeHHE Pa3/1eI10B IMCUMILTUHBI
Tabnuya 5. Camocmosmenvroe u3yyeHue pazoenos OUCYUNIUHDL
Kon
KOHTPOJIN-
No pyemoi
Bonpocel, BEIHOCUMBIE Ha CAMOCTOSITENIFHOE U3yUCHHE
n/m KOMIIe-
TeHUHMH (M1
ee 4YacTH)
Oco0eHHOCTH KOHTPOJISI MOHTaXHO-COOPOYHBIX omnepanuii. Pa3zpymatomue [1K-3

KalMUWJIJIIPHBIC METOJAbI KOHTPOJIA.

1 MCTObI KOHTPOJIA. He paspymaromue METOAbI KOHTPOJIA. AKyCTI/IquKI/Ie u

Bunel 1 nepeueHb JOKyMEHTALMU IIPHU peryiaupoBke U HacTpoiike POA. Cymr- | [1K-3

CTOINNICHOYHBIX MHTCTPAJIb-HbIX MUKPOCXCM.

JICHOYHBIX MHTCTPAJIbHBIX MUKPOCXEM U BXKUT'aHHUA MMACT B IIPOU3BOJACTBEC TOJI-

2
HOCTh PETyJIMPOBOYHBIX paboT. Kpurepuu onenku kauecta PHO.
3 Hanexnocts anementoB UMC B nienom. McnbiTanust Ha Hafe)kHOCTb. [lyTr [IK-3
MOBBIIICHHS KauecTBa U HaaexxHoctu MMC.
KOHCTpYKTHBHO-TEXHOJIOTHUECKHUE OCOOCHHOCTH TOJICTOIIICHOYHBIX MH- [1K-3
4 | TETPAIBHBIX MAKPOCXEM. TexHoJI0rHs U3rOTOBIEHUS PUCYHKA TOJICTOII-

4.7. KypcoBasi padora

KypcoBas paborta He mpeaycMOTpeHa MpOrpaMMOH.

5. OueHo4YHBIC MaTepHAIbI 1JISl TEKYIIEro H py0e;KHOTr0 KOHTPOJISI YCIIeBAeMOCTH

Hu l'[pOMe)KyTO‘IHOi;I aTrecralnumn

OrneHOuHBIE MaTepHAJIbl JAJISl TEKYILEro, pyOeKHOT0 KOHTPOJIS YCIEBAEMOCTH U IMPOMEXKYTOU-
HOM aTTecTaluu CTYJEHTOB IO AMCLUIUIMHE ONPEAeNsioTCcd Y4YeOHBIM IIJIaHOM 00pa3oBaTeiabHOU
IPOTrpaMMbl U JIEHCTBYIOIIMM MOJ0XKEHUEM O OaJIbHO-PEHTUHIOBOM CHCTEME aTTeCTallMi CTYACHTOB
oOydaromuxcsi 1Mo mnporpaMmam Bbiciiero ooOpaszoBanusi Kabapauno-bankapckoro yHuBepcurera
(ITpuxaz Ne 159/0 ot 31 aBrycra 2017r.). Ilpu aTrectanmu 00y4aronxcsl OLICHUBACTCA KaueCTBO pa-
00Thl Ha 3aHATHAX (YMEHHE BECTH JUCKYCCHIO, CIIOCOOHOCTh YETKO (hOPMYJIHPOBATh CBOM MBICIIH),
YPOBEHb MOJTOTOBKHM K CAaMOCTOSATENILHOW JIeSITeIbHOCTH, KAaUeCTBO BBIMOJIHEHUS 3alaHUi (KypcoBOM
paboThl, TabOpaTOPHBIX PaboT u Ap.). Tekyuwmilt 1 pyOeHbII KOHTPOJIb YCTIEBAEMOCTH CTYACHTOB IO
JUCLHUIUIMHE TPOBOJUTHCS MO TPEM KOHTPOJIbHBIM ToukaM. B konme 1/3 cemectpa 1-s1 KOHTposibHAs
TOYKa, BTOpasi KOHTPOJIbHAS TOUKa- KOHeEI[ 2/3 ceMecTpa, a TPeThsl KOHTPOJIbHASI TOUKA MOCIIEAHNE JIBE
Henenu cemectpa. Pacnpenenenue 6auioB B paMkax OaiibHO-pEHTHHIOBOM CUCTEMBI aTTECTALUU CTY -

JACHTOB IIPHUBCICHO HUKC:

Tabnuya 6. Pacnpedenenue 6annos mexkyuje2o u pyoexxHOro KOHTPOJIS

No Oo0was 1-11 TOUKa 2-51 TOUKA
cyMMa

3 TouKka
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1. | Texkymmii KOHTPOJIb
HOCEIICHUE 3aHATHI 10 6ai- 3 3 4
JIOB Oata Oasuta Oayia
BBIIIOJIHEHHE U 3aIuTa Jj1abo- 21 7 7 7
paTOpHBIX paboT Oamn 0aJIoB 0aymioB 0asioB
2. | PyOGexHbIii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aJIoB 0aoB 0aJoB
KOJUIOKBUYM 24 8 8 8
Oamta 0aJIoB OaioB 0aioB
Hroro 70 23 23 24
0asJ10B 0asnjia O0asa oasia

5.1. KosustokBymM

B cemectpe npoBoasTcs 3 KOMIOKBUYMA, KaXKJbId U3 KOTOPBIX OLIEHMBAeTCs B mpeaenax ot ()
no 8 6amnoB. Takum 00pa3oM, MakCHUMaJIbBHOE KOJMUYECTBO OAJIOB, KOTOPHIE MOXET IMOJyYUTh CTY-
JICHT MPH YCIOBUH YCTICIIHOM CIa4M TPEX KOJJIOKBUYMOB PaBHO 24.

Ha xomiokBHymMax KOHTPOJMpYETCs (OPMHPOBAHUE DIIEMEHTOB MPO(ECCHOHAIBHOM KOMIIE-
teriuu [IK-3. Hwke npuBeneH npuMEpHBI NMepeyeHb BOMPOCOB U 3aJaHUM, BBIHOCHUMBIX Ha KOJI-
JIOKBUYMBI:

7 cemecTp

1-konnoxeuym:

1. Yro Takoe TexHONOTHA?

2. Ha3zoBure onpeneneHre COBPEMEHHOIO ClEannucTa?

3. Yro BKIIFOYAET B ce0st TEPMUH BBICOKHE TEXHOJIOTUN?

4. Yto BKIIIOYAET B c€0s1 TEXHOJIOTUS PAIHOAIEKTPOHHOH anmapaTypsl

POA?

5. HazoBuTE OCHOBHBIE JIEMEHTHI B Pa3BUTUH IIEPBOTO 3TAIa PaJINO3JIEKTPOHHON anmnaparypbl?
6. HazoBuTE OCHOBHBIE DJIEMEHTHI B PA3BUTUHU BTOPOTO dTama paguodIIeK-

TPOHHOM anmnaparypbl?

7. UeM xapakTepu3yeTcs eIMHUIHOE TPOU3BOCTBO?

8. Uem xapakTepu3yeTcsi MacCOBOE IIPOU3BOACTBO?

9.YeMm xapakTepu3yeTcsi CEpUHHOE MTPOU3BOICTBO?

10. IlpuBenute cxemy pacuera AIUTEIbHOCTH TEXHOJIOIMUECKOTO U MPOU3BOACTBEHHOTO 1IMKIIA.
MIOCJIEZI0BATENBHOIO BUJIA IBUKEHUS IPEAMETOB TPYa.

11. IlpuBenute cxemy pacuera AJIUTEIBHOCTH TEXHOIOIMUECKOTO U IPOM3BOACTBEHHOTO IIUKIIA Mapal-
JIEJIBHOTO U MAapaJlJIeNIbHO- MTOCJIEI0BATEIBHOTO BUIA JBY)KCHHS IIPEIMETOB TPy Aa.

12. [IpuBeuTe TEXHOIOTHUECKYIO CXeMy COOpKH («BeepHOW» U ¢ 0a30BOM JETANIBIO)
PaZMOdIIEKTPOHHOTO YCTPONCTBA.

13. IlpuBenute npumeps! coctaBieHus MK.

14. Kak onpenensiercss KO3 PUIIMEHT TEXHOJIOTHYHOCTH JIEKTPOHHOTO y3J1a

15. [IpuBenuTe cxeMy pacueTa HOpMHUPOBaHHUS TpynoeMKoi omneparuu TIT cOopku 1 MOHTaXa rnevar-
HOTO y3I1a.

2-KONIOKGUYM:

1. Uto BKiIIOYAET B ceOsl MPOU3BOICTBEHHBIN MPOIIECC?

2. Uto Takoe TeXHOJOTUYECKH mporecc?

3. JlaiiTe onpeneneHue onepauy U TEXHOJIOTHUIA Onepaiiu?

4. YUTo Takoe TeXHOJOTHUYECKHUI nepexoa?

5. Yro pa3pabarbiBaeTcs MpU MPOSKTUPOBAHUHM HOBBIX TEXHOJIOTHYECKUX MPOIIECCOB?
6. UTO mpoUCXOAUT HA MEPBOM ATAI€ U3rOTOBJICHHUS MMEYATHBIX ILJ1aT?
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7. Kak co3naercst 31eKTpOpOBOASIIIANA CIIOM?

8. Kak mpoucxoaut npoiiecc HaHeceHusl porope3ucra’?

9. Yto Takoe npoluecc TpaBJIEHUS U KaK OH OCYIIECTBISAETCS?

10. KakoBbI 1OCTOMHCTBa MH(PpaKpacHOU CyIIKU?

Uro npexacrasnstot coboit OIIIT u MITIT?

11. lna wero Ha noBepxHOCTh 111 HaHOCAT 3aMIUTHBIE TOKPBITHA?
12. 1511 4ero UCTob3yIOTCs IJIaThl Ha (TOPOIUIACTOBOM OCHOBAaHUH?
13. Kakue npenmyIecTsa evaTHbIX IJIaT Ha CTEKIOIUIACTUKOBOM OCHOBA-
HUU?

14. I'ie ncnons3ytrores OIIII, JIIIT u MIIII?

15. Kak n3roraBnmBarOT KepaMU4eCKHUE M€YaTHbIE TUIAThI?

3-KonnoKeuym:

1./laliTe onpeneneHus mpoiecca SMUTAKCHH.
2.IlepeuncauTe KpUTEPHUH MPOIECCa IMUTAKCUATAFHOTO HapaIIBAHUS
3. Busbl snuTakcUanbHOrO HapalluBaHUs.
4. B yeM 3aKJIF0YaeTCs MPOLECC KUAKOCTHON AMUTAKCUN?
5. YUTO MOHUMAIOT MO CTALIMOHAPHBIM M HECTALIMOHAPHBIM METO/IaMH >KUJKOCTHOM 3MUTaKCUN?
6. Uto mpeacTaBisieT co00M peakTop s KUIAKOCTHOM snutakcuu? KakoBa
ero GyHKIIHS B POIIECCe SMUTAKCUU?
7. KakoBbl KpuTepun BeIOOpa MaTepuaia J010UKH?
8. Kak cooTHocsTCS Mexay co00M KpHcTamuiorpadhuiecKue OpUEHTAIINH TOIONKKHA U SMUTAKCHATh-
HOTO CJ105?
9. Uto noHUMAIOT NOA “TOMO3MUTAKCUEN U “reTepodnuTakcuen”?
10. Haitte onpenenenne nuddy3noHHOTO mporecca.
11. M310%uUTE OCHOBBI TepMUUECKOU UG DY3UUN.
12. CymiHoCTh mporiecca HOHHOTO BHEAPEHUS. .
13. Obuue moHATUS O TUTOTPadUIECKOM IMpoIIecce.
14. doTtope3ucTsl, TpeOOBaHUS K HUIM U OCHOBHBIE (JOTOXUMUYECKUE PEAKIINU.
15. OcHoBHBIE onepaniuu (HOTOTUTOrpadUIECKOro mpoiecca.
10. Ioamokku 111 UHTETPaTbHBIX MUKPOCXEM.
11. Obumme TpeboBaHUs K MOATOKKAM WHTETPAIIBHBIM MHUKPOCXEM.
12. MeToap! moaroToBku nojuroxex st UMC.
13. TTaccuBHBIE TOUIOKKH AJISI THOPUIHBIX UHTETPATEHBIX MUKPOCXEM.
14. MHOTrOCI0MHBIE TTOJIOKKH.
15. OcHOBHBIE METO/IBI M aNapathl AJIs OCAXICHUSI TOHKUX IJICHOK.
8 cemecTp

1-xonnokeuym (Pazoen 1,2):

1. Ponp MUKpPORJIEKTPOHUKH B TEXHHUKE, B TOM YHCJIE IPOMBIIUICHHON JIEKTPOHUKE, BEIYACIUTEIBHON
TEXHUKE U PaJUOIIEKTPOHUKE.

2. TepMmuHONOTHS U KJIACCU(PUKALIUS U3JIEIUIA B MUKPOAJIEKTPOHUKE.

3. OcHOBHbIE HaNpPaBIEHUs Pa3BUTHS MUKPOAJIEKTPOHHOM TEXHOJIOTUH.

4. TexHoJIIOrMYECKNE OTPAHUYECHUS HA YMEHBIICHUE Pa3MEPOB AJIEMEHTOB UHTETPATIbHBIX MUKPOCXEM.
5. IlpuHUUI HHTErpaLVH.

6. Ilonstusa: unrerpanbHas mukpocxema (MMC), snement u komnonent UMC.

7. Knaccuduxarms UMC 1o KOHCTPYKTUBHO-TEXHOJIOTMYECKOMY U (DYHKIIMOHATIBHOMY MTPU3HAKAM.
8. IlomynpoBoaHuKoBbIe U THOpHIHBIE, IM(ppoBbIe U aHamorossie UMC.
9. OcHosnble napameTpsl UMC.
10.  OcHoBBI IITaHapHOM TeXHOJIOTMH. CyIIHOCT IPYIIIIOBOTO METO/A.
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11. ba3zoBsle nponecchl MUKPOIIEKTPOHUKHU: SITUTAKCHSL.

12. Ba3oBsie npoLecChl MUKPOIIEKTPOHUKHU: OKUCIIEHUE.

13.  Bba3oBble NMpoLECCH MUKPOIJIEKTPOHUKH: JTUTOTpadus.

14. ba3zoBble mporiecchl MUKPOIJIEKTPOHUKHU: TepMUUecKkas AU dys3ust npumecei.

15. basoBsle poniecchl MUKPOIJIEKTPOHUKU: NOHHAs UMILIAHTaLUS.

16. ba3zoBble mporecchl MUKPOIJIEKTPOHUKHU: MTPOLECChl (HOPMHUPOBAHUS MACKUPYIOIINX U AUIJICK-
TPUUECKUX MOKPBITHH.

17.  ba3oBsle Mpoueccsl MUKPOIIEKTPOHHUKH: JTyYEBbIE U TUIA3MEHHBIE TIPOLIECCHI.

18.  ba3zoBble mponeccsl MUKPOIIEKTPOHUKN: TEPMUUECKOE U MArHETPOHHOE HAHECEHNE TOHKHX ILIe-
HOK.

19.  Texnonorus usrorosyenus noioxex MMC.

2-xonnokeuym (Pazoen 3,4):

1. Metoas! nzomnsuuu anementoB UMC.

2. Metojbl 1 criocoObl kKommyTaluu 3nemeHToB UMC.

3. Dnements! Ounoispasix UMC.

4. OcoOEHHOCTH CTPYKTYPHI ¥ TOMOJIOTUN TPAH3UCTOPOB B MHTETPATLHOM UCIIOJIHEHUU: STTUTAKCH-
aJIbHO-IJIAHAPHBIN U N30IUIaHAPHBIN.

MHOTrOSMHUTTEPHBIM U MHOTOKOJIJIEKTOPHBIA TPAH3UCTOPBI.

JIoJHOE BKIIIOUEHUE TPAH3UCTOPHBIX CTPYKTYP.

Pesucrops! u koHaeHcaTops! ounonsipusix UMC.

CoenuHHUTENbHBIE METAIUTMYECKHE HJIEMEHTHI, TU(PPY3MOHHbIE ITUHBI.

9. Dnementsr MJIIT UMC. OcoGennoctu unrerpanbubix M/ Tpan3uctopos.

10. TpaH3UCTOpPBI C CAMOCOBMEIIEHHBIMU 3aTBOPaMH.

11.  MJII xonneHcaTopsl U PE3UCTUBHBIE DJIEMEHTHI.

12.  BOnementst M/IIT CBUC: npuHumn MacitabupoBaHus, KOMIZIEMEHTapHBIE CTPYKTYPbI
13.  CrpykTypsl "KpeMHHUI Ha IUAJIEKTpUKe".

14.  Onementsl UMC Ha OCHOBE apceHuAa rajusl.

15.  Pa3HOBHMIHOCTM MHTErpaJbHBIX TPAH3UCTOPOB HA APCEHUJIE TAILIH.

16. DOnementHas 6a3a u ocobeHHOCTH CTPYKTYpHI Idpossix BUC u CBUC.

17. OCHOBBI INIEHOYHOW TEXHOJOTHH. METOABI N3rOTOBJICHHS TUIECHOYHBIX AJIEMEHTOB.

18. IlneHo4HBIE PE3UCTOPHI, KOHIEHCATOPBI, UHAYKTUBHBIE DJIEMEHTHI.

19. CraGunuzanus 1 MoAroHKa napaMeTpoB IIEHOUYHBIX AJIEMEHTOB .

20. Oco6ennoctu rubpuanbix BUC. KoHCTpYyKIMsSE MHOTOCTOWHBIX KOMMYTAI[HOHHBIX ILIAT.

o Now

3-xkonnokeuym (Paszoen 3,6):

3aaun ¥ MPUHIMIEI PYHKIIMOHATHHON MUKPOIIEKTPOHUKH. [loHATHE PUBNIECKOM UHTETpAIUH.
OcHOBHBIEC HAMPABJICHUSI Pa3BUTHS (DYHKITMOHATIEHONH MUKPOAJICKTPOHUKH.
DJIEeMEHTHI ONTOEKTPOHUKH. XapaKTEPUCTHUKU U OCOOCHHOCTH ONTHYECKOM CBSI3H.
Pa3zHoBHAHOCTH ONTPOHOB, HX CTPYKTYpa U OCHOBHBIE CBOMCTBA.
OnrosnekrponHbie UMC u uHTerpanbHas ONnTUKA.
DJIeMEHTHI MAarHUTOONTUKH. MaruuTHbie 3PGEeKThl B TOHKUX MAarHUTHBIX TUICHKAX.
[IprHIMIIBI TOCTPOECHUS 3aIIOMUHAIOIIUX U JIOTUYECKHUX dJ1eMeHTOB Ha LIM/I.
[IpUHIMIIBI TOCTPOEHHMS TOTUYECKUX IIEMEHTOB KPHUOIJICKTPOHUKH.
TynuenbHbIe dGdekTh J[Ko3edcoHa: MPUHIIUI ASHCTBHSI, OCHOBHBIE CBOWCTBA, IPUMEHEHHE.
. OCHOBBI aKyCTORJIEKTPOHUKH. [Ihe30351eKTpruecKkuii 3P HeKT.
. OGbeMHBIE ¥ IOBEPXHOCTHBIE aKyCTUYECKUE BOMHBL. [Ibe30pe30HaTOpHI.
. YCTpoKCTBa Ha MOBEPXHOCTHBIX aKyCTHYECKHUX BOJIHAX: MPUHIIUI JEHCTBUS, OCHOBHBIE CBOMCTBA,
MIPUMEHEHUE.
. OCHOBHBIE TTOJI0KEHUS U TIOHITUS TEOPUU HAJIEKHOCTH.
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14. IHTEeHCUBHOCTH OTKa30B, BEPOSTHOCTh 0€30TKa3HOM paOOTHI.

15. Iloka3aTenn HaIE)KHOCTH.

16. IlocTrenennpie U KaTacTpopuuecKre OTKa3bI.

17. IlpuynHbl 0TKA30B MOIYIPOBOAHUKOBBIX Mpudopos u UMC.

18. Hagexuocthb siementoB UMC B nenmom. McnblTaHus Ha HaJEKHOCTD.
[1yTn noBsienns kauectsa v HagexxHoctd UMC.

Memoouueckue pexomenoayuu

IIpn moAroTOBKE K KOJUIOKBUYMY CIIEYET, IPEKIE BCETO, IPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETUTh B HUX MMEIOIIMNECS BOIPOCH! KOJUIOKBHUyMa. Eciin Kakue-To BONPOCH BHIHECEHBI Mpernoia-
BaTeJIeM Ha CaMOCTOSTENIbHOE U3yUeHHE, CIIeyeT OOpaTUThCS K yueOHOM IuTeparype, peKOMEHI0BaH -
HOM mpernojiaBaTeneM B KauecTBe UCTOYHUKA. [Ipy MOAroTOBKE K KOJIOKBUYMY TaK:Ke€ PEKOMEHIYeT-
Csl TOCELICHHE KOHCYJIbTALMH JUIsl CBOEBPEMEHHOIO CHATHS BO3HMKIIMX BOIPOCOB B IIPOLECCE
noAroToBKU. KoJsIoKBUYM NPOBOJUTHCS B BUI€ YCTHOTO ONPOCa U COOECEeI0BAaHUS CO CTYICHTOM.

Kpumepuu oyenusanus

CreneHb MOATOTOBJICHHOCTU CTYACHTA Ha KOJUIOKBUYMEC OLCHHMBACTCS IO CICAYIOIIHWM KPUTEC-
pusaAM: - ACHOCMb, 4emKOCnib U 00KA3aMENbHOCIb UIONCEHUS OMBEMO8 Hd eonpocsl, - e1a0eHue
cneyuanbHbimMu mepmuHamuu, CUCmMemMmHoCnlb 3HAHULL NO meme KOJUIOK8Uymda. Hixe MMPUBCJACHA IIKaJIia
OLICHUBAaHWA.

Tabnuya 7. Kputepun OlleHUBaHUS CTY/I€HTA Ha KOJUIOKBHYME

CYHICCTBCHHBIC o1uo-
Kl B OTBE€Tax Ha
BOITPOCHI

JIOTYCKaeT HETOYHO-
CTH B OTBETe Ha
BOIMPOC

Kasi HEKOTOpbI€ HETOUHOCTH B
OTBETE Ha BOIPOC

Ouenka
2 daJu1a 4 0asu1a 6 6a10B 8 6as10B
«HeynoB/j1IeTBOPUTEIBbHO» | «YI0BJIETBOPUTEIbHO» «Xopowo» «OTIu4HO»
Crynenr He 3Haer | CryaeHt  mnoBepx- | Ctygentr  xopomo  3Haer | CTyleHT B moOj-
3HAYUTEILHOM YacTH | HOCTHO 3HAET BOIIPO- | MaT€pual, rpaMOTHO U 110 Cy- | HOM o0BbeMe
BOIIPOCOB, HOOITYCKACT | ChbIl KOJUIOKBHUYMaA, | IIECTBY H3JjaracTt €ro, A0mnycC- | 3Ha€T Marcpuall,

rpaMOTHO U TIO
CyLIECTBY W3-
jlaraeT ero, He
JIONyCKasl cyuie-
CTBCHHBIX  He-
TOYHOCTCH B OT-
BETE Ha BOIPOC.

TecTupoBaHue MO U3ydaeMbIM paszenaM MpoBoauTcs 3 pasza B ceMecTp. Ha Tectax KOHTpoiaupy-
eTcst GOpMUPOBAHUE MIEMEHTOB TipodeccruonanbHol kommnereHwu [1K-3. Huxe npuBeneHsl 00pasibl

TCCTOBBIX SaﬂaHHﬁI

+: 3JIEKTPOHHOE YCTPOUCTBO C BHICOKOM MIIOTHOCTHIO YIIAKOBKH 3JIEMEHTOB, CO3JJaHHBIX B €IMHOM TEX-

HOJIOTHYCCKOM IUKIIC

5.2. TecTnl

Obpas3ybl mecmogulx 3a0aHULL:
1. Unmeepanvuou cxemotl Ha3vl8arom:

- MOHOJIUTHOE YCTPOMCTBO JIsl IEYaTHOTO MOHTaXa

-1 YCTPOMCTBO aKyCTORIEKTPOHUKHU

- YCTPOWCTBO ONTOAJIEKTPOHUKH
2.: MukposnexmpoHuka - 3mo:

+: 001aCTh 2NIEKTPOHUKHU, OXBATHIBAIOIIEE IPOOJIEMBI UCCIEA0OBaHUS, KOHCTPYHUPOBAHUS,

nzroroBieHust IC 1 MUKPORIIEKTPOHHBIX U3/IEHI Ha UX OCHOBE

-: 00J1aCTh MarHeTORJIEKTPOHHUKH
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-: 00J1aCTh ONTUKH
-: 00acTh GM3HUKU TBEPIOTO Tela
3.: Ilo memooam uzeomosnenus UC kraccugpuyupyromes na:
+: MOMYNPOBOAHUKOBEIE, THOPHUIHBIE, TUICHOYHBIC
-: IJICHOYHBIC U THOPHIHBIC
-: TIOTYTIPOBOHUKOBHIE U TUICHOYHBIC
-: THOpUIHBIE U 3aKa3HbBIE
4: IlonynposooHnukoswie UC nazviearomesi:
+: UC, Bce IeMeHThI U MEXAIIEMEHTHBIE COSIMHEHUS KOTOPOil BBITIOJIHEHBI B 00bEME U Ha T10-
BEPXHOCTH TOJTYTPOBOIHUKA
-: UC ¢ n1eHOYHBIMU 3JIEMEHTAMU
-: UC c HaBeCHBIMU 3JIEMEHTAMU
-: IC ¢ nuaneKkTpudecKon n3oisinuen
S: Inenounou UC nasviearom UC:
+: BCE DJIEMEHTHI U COE€JIMHEHUS BBIMIOJIHEHBI B BUE MJIEHKU
-1 BCE DJICMECHTHI HABECHBIC
-1 BCE DJIEMEHTHI Ha TOBEPXHOCTU KpUCTaIIa
-1 BCE DJIEMEHTHI B BHJIC TOJICTHIX TICHOK
6: I'uopuonoii UC nazviearom UC:
+: KOTOpasi COIEPKUT TUICHOYHBIC TACCUBHBIC DJIEMEHTHI M HABECHBIC aKTUBHBIC DJIEMEHTHI Ha
€IMHOM IJIIEKTPUYECKOMN MOIOKKE
-: C INICHOYHBIMHU DJIEMEHTAMHU TOJIIIUHOM OoJee 1 MKM
-1 ¢ TUVICHOYHBIMU 3JIEMEHTaMH TOJIIIUHON OoJiee 3 MKM
-: C IWIOTHOCTBIO YIMAKOBKH 351eMeHTOB 500-1000 »1em/mm?
7: Ilnomnocms ynaxkosku snemenmos 6 UC - smo:
+: KOJIMYECTBO DJIEMEHTOB Ha €IMHUILY TUIOIIAN KPUCTAIIa
-1 KOTMYECTBO 2JIEMEHTOB Ha €IMHUILY 00beMa KpUCTalljia
-1 KOJIMYECTBO TPAH3UCTOPOB HA €IMHUILY 00BEMa KpUcTasia
-1 KOIM4ecTBO 3eMeHToB B MIC
8: B mouxonnenounou MC monwuna nienku d.
+:d <1 mMxMm
-:d<0,5 MM
-1 0,1 <d<0,5 Mmxm
-:d<0,1 MM
9: Cmenenv unmezpayuu mukpocxemwvl K onpedensiemces popmynoti:
+: K=InN
- K=1gN
-: K=10IgN
- K=10InN
10: UC nazvieaemcs 6orvwon UC (BUC), ecru:
- K<=2
+:2<=K<=3
- K>=4
- K>=2

Memoouueckue pexomenoayuu

Tecmbl — 3TO BOIIPOCHI WJIU 33JIaHUsI, IPEyCMaTPUBAIOLIME KOHKPETHBIN, KPATKUM, YETKUN OT-
BET Ha UMEIOIINECS dTAIOHBI OTBETOB. [Ipr caMOCTOSATENHHOM TOJITOTOBKE K TECTHPOBAHUIO CTYICHTY
HE00X0IUMO:

a) TOTOBSCh K TECTHUPOBAHHUIO, MPOpadOTaTh MH(POPMAIMOHHBIM MaTepuan MO JUCIHILIAHE.
[TpOKOHCYTBETUPOBATKLCS C MPEIOIaBaTEIeM 110 BOMPOCY BhIOOpa yUeOHOMH JIUTEPATYPHI;
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0) YeTKO BBISICHUTE BCE YCIIOBHS TECTUPOBaHMs 3apaHee. 3HaTh, CKOJBbKO TecTOB Bam Oyxer
IIPEIIOKEHO, CKOJIBKO BPEMEHN OTBOJUTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKH PE3YJIbTATOB U
T.J.

B) MpHCTynas K paboTe ¢ TecTaMH, BHUMATEIbHO U JIO KOHLIA MMPOYTHUTE BOIMPOC U Ipejajiara-
eMble BapuaHTbl OTBETOB. BriOepure mpaBuibHbIE (MX MOXKET OBITH HecKoibko). Ha oTaenbHOM
JIUCTKE OTBETOB BBIMUIINTE HU(PY BOIpoca U OyKBbI, COOTBETCTBYIOIINE MTPAaBUIIbHBIM OTBETaM;

I') B IpoIlecce PelIeHHs >KeIaTelbHO MPUMEHITh HECKOJIBKO IMOJAXO0JI0B B PELICHUU 3a/laHMs.
OTO MO3BOJSET MaKCUMAIbHO THOKO ONEpPUpOBaTH METOJAMH pEUIeHMs, Haxols KaxAbld pa3
ONTUMAaJIbHBIA BAPUAHT.

1) ecau Bel BeTpeTuinu upe3BbIYaifHO TPy AHBIHN 111 Bac Bompoc, He TpaThTe MHOTO BPEMEHH Ha
Hero. [lepexonure x npyruM tectaM. BepHuTecs K TpyJTHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTaBbTE BpEMs Ui IPOBEPKHU OTBETOB, YTOOBI M30€KaTh MEXaHUYECKUX OIIH-

OOK.
Kpumepuu oyenusanus
Tabmuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposans
OneHka

HEYJIOBJICTBOPHUTEIHHO YAOBIETBOPUTEIHHO XOPOIIO OTJINYHO

0 0amwIoB 3 Oaiuta 4 dajuta 5 OayuIoB
Menee 50 % mnpaBmwibHO BbI- | 50-70%  mpaBuibHO | 71-85% mnpaBmib- | 86-100% mnpaBuiib-
[IOJIHEHHBIX 3aJaHU. BBIIIOJIHEHHBIX 3aJla- | HO BBIIIOJHEHHBIX | HO  BBIIIOJIHEHHBIX

HUIA. 3aJaHuH. 3aJaHuH.

5.3. 3apanus QJIsl IPAKTHYECKUX U J1A00PATOPHBIX 3aHATHI
5.3.1. 3axanus Il NPAKTHYECKHUX 3aHATHH

(Konmponupyemvie komnemenyuu I1K-3)

BaxxHoil cocTaBHOI 4acThl0 y4eOHOrO Mpoliecca B By3€ SBJSIOTCS MPAKTHUECKHUE 3aHSTHSL.
ITpakTnyeckue 3aHATHA MOMOTAIOT CTYJIEHTaM TJIy0’ke YCBOMTh y4eOHBIN MaTepual, IpuoOpecTH Ha-
BBIKH TBOPYECKOM pabOThl Ha/l JOKYMEHTAaMHU U NEPBOMCTOYHUKAMU. TeMaTHKa MPaKTHUYECKUX 3aHs-
TUil popMHpyeTCs HAa OCHOBE y4eOHOIro MaTepHaja M3J1araéMoro Ha JIEKUUSIX W IpeularaeMoro Juis
CaMOCTOSITENIbHOM MPOPabOTKH.

[InaHpl MpakTHYECKUX 3aHATUH, UX TEMaTHKa, peKOMEHIyeMas JIUTeparypa, Lellb U 3aJauu ee
U3yUYeHHs COOOIAIOTCS MPENoAaBaTesieM Ha BBOAHBIX 3aHATHAX, BKJIIOYAs BbAAYY WHIMBUAYAJIBHBIX
TEM JJI1 MUHH — JIOKJIaJia C Ipe3eHTalMel 10 KIIUEBbIM BOIIPOCaM MPaKTUYECKOTo 3aHATH. Jlokmaz
TOTOBUTBCSI OJHUM CTYAEHTOM JIMOO rpynmoil cTyieHtroB. He3aBHCHMMO OT TOro rOTOBUT CTYJEHT
JIOKJIaJl [0 TeME WJIM HET TpedyeTcs caMOCTOsATENbHAs NpopaboTKa 0003HAYEHHOW TeMbl, 4TOOBI 00-
Cy’K/IeHHE MaTepuana ObUIO MPEIMETHBIM U B3aUMHO MOJIE3HBIM.

Huxe npuBeneH npuMepHsIil I1aH NpoBeAeHUs npakTudeckoro 3anatusa Nel 1 o teme «Cocras-
nenue u opopmieHue MapupyTHoit kaptel TII nzrorosnenus INI1 koMOMHMPOBAHHBIM MO3UTHBHBIM
METOJIOM.».

IInan npakmuyecko2o 3anHamus:
1. IlpemonmaBaTens B KpaTKoW (opMe XapakTepusyeT Kpyr pacCMaTpHBAeMbIX BOIIPOCOB,
YCTaHABJIMBAET aKLEHTHI HA 1IEJIN U 33Ja4d IPEICTOALLIETO 3aHATHUS.

2. BeicTymiienue ctyaeHTa, 1okiag Ha TeMy « COBpeMEHHBbIE TEXHOJIOITUH U3TOTOBJICHUS TIevar-
HBIX IUIAT JJIS U3JETUN SJIEKTPOHHOU TEXHUKW.

3. OO6cyxaeHue u AOMOTHEHHS AOKIIaa.

4. Onpoc CTyACHTOB MO KJIFOUEBBIM BOIPOCAM MPAKTUUECKOTO 3aAHSITHS:

19



IIpumepnwiii nepeuerb 60npocos u 3a0aHull

1.YTo BKIIOYAET B ceOsl MPOU3BOICTBEHHBIN MTpoIiecc?

. Uto Takoe TEXHOJIOTMUYECKUI TIpoLecc?

. JlaiiTe onpeneneHne onepauy 1 TEXHOJIOTUIA ONepaiu?

. UTo Takoe TeXHOJOTnYecKuil nepexon’?

. Uto pa3pabarpiBaeTCs MpU MPOCKTUPOBAHUN HOBBIX TEXHOJOTUYECKHUX MTPOIIECCOB?
. UTO mpoHUCXOAUT HA EPBOM ATAle U3rOTOBJICHUS MEYATHBIX IJIaT?
. Kak co3naercs 351eKTponpOBOISIIHA CIOM?

. Kak mpoucxonut nporecc HaHeceHus: poTope3ucra’?

9. Uto Takoe mpouecc TpaBJICHHUS U KaK OH OCYIIECTBISETCS?

10. KakoBbI TocTOMHCTBA MH(PAKPACHON CYIIKH?

11.Yto mpencrasistor codoit O u MIIIIT?

12. lns yero Ha noBepxHOCTh [1I1 HaHOCAT 3alIUTHBIE TOKPBITUA?
13. JIns1 uero ucnosbp3yroTcs IUaThl Ha (PTOPOIUIACTOBOM OCHOBAHUU?
14. Kak u3rotaBiMBaoT KEpaMHUUECKUE NIEYATHBIC MJIaThl?

(e BN e NNV, I RS I O]

5. 3akiIroyeHHe NPEnoJaBaTelis: pe3lOMUPYET BBICTYIUIEHUE CTYACHTOB, YKa3bIBa€T HA JOIYIIIEH -
Hbl€ OUIMOKHM U MPOSICHSAET BOIPOCHI, CBSI3aHHBIE C HUMM, IyOJIMYHO OLIEHUBAET paboTy CTy-
JICHTOB C BBICTaBJICHUE OAJIOB, MpeiaraloTcs TeMbl MUHU —IOKJIAZIOB Ha CIIEAYIOLIee 3aHs-
THE.

Memoouyeckue pexomenoayuu

HaunHast moAroTOBKY K MPaKTHYECKOMY 3aHSTHIO, HEOOXOMMO, TIPEXKIE BCETO, YKa3aTh CTYICH-
TaM CTPAHUIIBI B KOHCIIEKTE JIEKIIUH, pa3ienbl Y4eOHUKOB U Y4eOHBIX MOCOOUH, 9YTOOBI OHH MOTYYHIN
o011iee mpeICTaBICHUE O MECTE U 3HAUCHUH TEMBbI B U3y4aeMOM Kypce. 3aTeM ClIeAyeT peKOMEHI0BaTh
UM MOpadOoTaTh C JOMOJHUTENBHON JUTEpaTypO, CIAeNaTh 3aMUCH MO0 PEKOMEHOBAHHBIM HCTOYHU-
KaM.

[ToaroroBka K MPaKTUYECKOMY 3aHSATHIO BKIFOYAET 2 JTara:

— OpPTaHU3AlMOHHBIN;

- 3aKpeIuieHHe U YriIyOJeHne TEOPETHUECKUX 3HAHUM.

Ha nmepBoM »Tarme cTyIeHT MIIaHUPYET CBOKO CAMOCTOATEIBHYIO paboTy, KOTOpask BKIIIOYAET: ysC-
HEHME 33J]aHMsI HAa CAMOCTOSITEIbHYIO Pa0oTy; MoI00p PEKOMEHIOBAaHHOM JIMTEpaTypbl; COCTABICHHE
Tu1aHa paboThl, B KOTOPOM OIPENENAIOTCS OCHOBHBIE MYHKTHI MpenacTosmield nmoarotosku. Cocrasie-
HUE IUIaHa JUCUUIUIMHUPYET U MOBBIIIAET OPraHU30BaHHOCTh B paboTe. BTopoil 3Tan BKIIIOYaeT HEMo-
CPCACTBCHHYIO MMOATOTOBKY CTYACHTA K 3aHATHIO. Haunnatse Haao C U3yUYCHUA peKOMCHI[OBaHHOﬁ JIN-
Teparypbl. HeoOX0aMMO MOMHHUTH, YTO Ha JICKIIMH OOBIYHO pacCMaTpHBACTCS HE BECh MaTepHal, a
TOJIBKO ero 4acTh. OcTallbHas €r0 4acTh BOCIIONHSETCS B MPOILIECCE CAMOCTOSTENLHON paboThl. B cBs-
3W C 3TUM paboTa C peKOMEHI0BAHHOW JTUTEpaTypoit o0s3aTenbHa. Oco00oe BHUMAaHUE MPU 3TOM HE00 -
XOJIUMO 0OpaTHTh Ha COJIePKaHNE OCHOBHBIX TIOJIOKEHUH U BBIBOJIOB, O0BSICHEHUE SIBICHUN U (DaKTOB,
YSICHEHHUE MPAKTHYECKOTO MPUIIOKECHUS PACCMATPUBAEMBIX TEOPETHUECKUX BOTIPOCOB.

B mpouecce 310l pabOThI CTYAEHT IOJIKEH CTPEMHUTHCSI MOHATh M 3alIOMHUTH OCHOBHBIE I0-
JIOXKEHHUsI pacCCMaTPUBAEMOTr0 MaTepuaia, MpUMephl, MOSCHAIOLINE €ro, a TAKXKEe pa300paThCsl B UILIIO-
CTpPaTUBHOM Marepuajie. 3akaH4YMBaTh IMOATOTOBKY CJIEIYET COCTaBJICHHEM IlIaHa (KOHCIEKTa) IO
U3yyaeMoOMy MaTepuaiy (BOmpocy). DTO MO3BOJISET COCTaBUTh KOHLIEHTPUPOBAHHOE, CXKAaToe Ipe.-
CTaBJICHHUE I10 U3y4aeMbIM BoIlpocaM. B mporecce noAroToBKY K 3aHATUAM PEKOMEHIYETCS B3aHMHOE
o0cy»1eHue MaTepHasia, BO BpeMsi KOTOPOro 3aKpeIUISIOTCS 3HaHUS, a TaKKe MPHOOpEeTaeTCsl NpaKkTH -
Ka B M3JIOKEHMM M Pa3bsICHEHUM IMOJYYEHHbIX 3HAHHWM, pa3BuBaerca peub. [Ipm HeoOXxoaumocTu
clieyeT oOpamarbes 3a KOHCYJIbTallMel K IpenojaBaTesio.

20



[lonroToBka MHMHHU- JIOKJIaZia C Mpe3eHTaled Marepuana IMpeanojaraer Oojee TIyOOKyIO
HOJATrOTOBKY 10 TeMe Jokiazaa. JKenarenbHo, 4ToObl CTYJEHT P MOATOTOBKE JOKJIAA0B 10 TeMa Ka-
CalOIIMMCSl METOJIOB MOJYYEHHS M MOTU(HUKAIMM HAHOMATEPHUAJIOB M HAHOCTPYKTYp U CIocoOaM
KOHTpOJISI X IapaMeTpoB OOpamiaics K MAaTeHTHbIM HMCTOYHMKAM. MMHHU- JTOKJIaJ TOTOBUTHCA Ha
BBICTYIUIEHHE PACCUNTAaHHOE NPUMEPHO Ha 7-10 MUHYT.

Kpumepuu oyenusanus

CryneHT, ycnemHo paboTaromMii Ha MPAaKTHUECKUX 3aHATUSAX TOJTydyaeT B KOHIE cemecTpa 21
Oamn(cm. Ta61.6). [llkana oreHnBaHUs padOT HA 3aHATHIX YCTAaHABIMBACTCS B HAYaJIe CEMECTpa U JI0-
BOJMTCS JI0 CBEJICHUS 00YUaIOIINXCs CTYIEHTOB.

Taéﬂuua 9. Hpumepﬂaﬂ wKajla oyeHuBaHus pa6OTBI CTYACHTA Ha IPAKTUYICCKUX 3aHATHUAX

Ne MakcumanbHO
/T BO3MO>KHOE
B 6 KOJIMYECTBO
Uz paboThl SaILIOB
32 KOHTPOJIbHYIO
TOUKY
1. Jlokmana ¢ mpe3eHTanue MaTepraia o TeMe 3aHsaTus(He Mmexnee 3 9
JTIOKJIAJIOB B CEMECTPE)
2 YcTHbIe 100 MUChMEHHBIE OMPOCH HA MPAKTUYECKOM 3aHATHH 9
3 AxkTuBHas paboTa (yyactue B 00CYKJICHHSX, TOTOJHEHHUS OTBETOB, 3
3aMHTEPECOBAHHOCTD U T.J1.)

5.3.2. 3apnanusa s Jad0paTOPHBIX 3aHATHI

(Konmponupyemasn komnemenyus [1K-3)

JIabopaTopHBbIii IPAKTUKYM SIBIISIETCS BaXKHBIM 3JIEMEHTOM OOYYCHHs, T.K. TIPUBUBACT HABBIKH
CaMOCTOSITENTbHON PaboThl. B paMKax MUCIHMIUIMHBI CTYJIEHTHI JOJKHBI BBIIIOJHHUTH 5 1a00paTOPHBIX
paboT, OXBAaTHIBAIOIIMX PAa3IMYHBIC pPa3[elibl TEOPETHYECKOro Kypca. PaboThl opueHTHpOBaHBI Ha
U3yYeHHE OCHOB TEXHOJIOTMH 3JEKTPOHHOW KOMIIOHEHTHOHM 0a3bl, MCHONB3Yys TEXHOJIOTHH (PHU3HUe-
CKOT'0 ¥ MaTEMaTHYECKOTO MOJICIIMPOBAHUS TEXHOJIOTHUECKUX MPOIECCOB. MOIeTUpOBaHHE ITPOBOJIU -
TBhCS C IPUMEHEHHEM porpaMmHoro odecrieyenus MathCad.

Ilpumep munosoii rabopamoproti pabomuol

«Mooenuposanue npoyecca MacHempoOHHO20 HANBLIEHUS MEMALIUYECKUX NIEHOK»
[lenbro paboTHI SBIISETCS:
- O3HAKOMJICHHUE C HpOHeCCOM MaI‘HeTpOHHOI‘O HaIlblIJICHUS TOHKUX I1JI,
- OTIPEJICIICHHE PEKUMOB MarHETPOHHOTO PACIIBUICHUS JIJIS TTOJTYYCHHUS METAIUNTMYECKHUX TIJICHOK
3aJJaHHOM TOJIITAHEL.

Memoouueckue pexomenoayuu

Brimonnenune kaxxaoi 1a60paTopHOi paOOThI CKIIABIBACTCS U3 CIEAYIONINX ITAIOB.

1. CamocrosTensHasi MOATOTOBKAa CTyAeHTOB kK pabote. Ilepen Hauyaiom pa®oOThl CTYIEHTHI
JOJDKHBI YETKO TPEICTABIATEH ce0e 1eTb paboThl M CYITHOCTh 0KHUIAEMbIX Pe3yIbTaToB. JloJKeH ObITh
MOJITOTOBJICH JIEKTPOHHBIN (haiiin A pacuera pexXMMOB MarHeTpOHHOTro pactbuieHus. CTyJeHTHI, He
MOJTOTOBUBIIMECS K paboTe B COOTBETCTBUH C STHMHU TPEOOBAHUAMH, K BBIIOJHEHUIO PAOOTHI HE J10-
Ty CKaIOTCSl.

2. IlpoBeneHne MOIEIMPOBAHUS: [IOJyUYNUB UCXOJHbIE JaHHBIE 110 MATEPHAy U TOJIIIMHE IUIEHKU
CTYJEHT JOJDKEH IyTeM MOJEIHPOBAHUS BbIOpATh PEKMMbI MArHeTPOHHOTO paciblUieHusi( Bpems
HaIbLJICHUS] , PACCTOSIHME OT MHUULIEHM /10 NOJUIOKKH, HAIPSDKEHHWE MarHeTpoHa, TOK MarHETpOHaA),

21



oOecnieunBaromue TpedoBanus K 1uieHKu. [lpu pabore B naboparopuu HEOOXOAUMO CTPOTO BBIMOI-
HSTH BCE NPaBUIIa TEXHUKU 0€30TTaCHOCTH M YKa3aHUs MPETI01aBaTelsl.

3. CocraBieHue oT4eTa 0 MpoJieslaHHOi padoTe.

OTueT MoMmKeH ColepKaTh HCUEPIBIBAIONINE JAHHBIC, KaK O [EeJI padOThI, TaK U O Pe3yibTaTax
B CJICAYIOIIEH MOCIEeI0BATEIbHOCTH:
3aJlaHne;
onucaHue 6a30BOTO MpoLECCca;
IITOPUTM MOJCITHUPOBAHUS;
pe3yNbTaThl MOACTUPOBAHUS;
o01IHe BBIBOJBI O pab0OTe U 3aKITFOUYCHHE.

TekcT oTdera AOKEH OBITH HANMCAH aKKypaTHO M Pa30OpPUMBO OT PYKU WIHM TPEICTABICH B
BUJIC paclieYaTKH, TOCIe KOMITBIOTEPHOH BEpCTKH. B 000X cilydasX TEKCT IOJKEH TpPEeACTaBISITH
co0oM JIornyeckoe M3JI0XKEeHUe cyuiecTBa Bonpoca. Henomyctumo npusenenue gopmyi, tadmaui 6e3
Pa3bIACHEHH BceX 00O03HAYCHHI W cOKpamieHud. OT4eT MOJDKEH OBITh MOHSATEH YISl KaKIOTO YH-
Taromero 6e3 Kakux-Jnoo JOMOIHUTENIBHBIX BOIIPOCOB y COCTABUTENEH OTUeTA.

4. [Tocne mpeacTaBIeHHUs OTYETA CTYACHT JOJDKEH UMETh, KaK MUHIMYM, TOBEPXHOCTHBIC 3HA-
HUS TI0O KOHTPOJIBHBIM BOMPOCaM K paboTe, UMEIOIIUMCS B METOJJUYECKHIX YKa3aHUSAX, U €My BBICTaB-
nsieTcst 6al, KOTOPBIM OIICHEHA JTaHHasl JlJabopaTtopHas padoTa.

CTyZneHT BBIMIOJIHUBIIUN U 3alIMTUBIINN Bce JTaOOpaTOpHBbIC pabOTHI MO JUCIMILIUHE IMOJIyYaeT B
koHie cemectpa 21 6amn. Kaxmas nmabopatopHas paboTa B 3aBUCHMOCTH OT CTETICHH CIIOKHOCTH M
BaXHOCTH TE€MBI OlleHHBaeTcsl nHANBUAyanbHbIM Oaiom (K). Illkana oreHuBanust 1ab0paToOpHBIX pa-
00T yCTaHaBJIMBAETCS B HA4aJle CEMECTPa U JOBOJIUTCS IO CBEICHUS 00YJAIOIINXCS CTYICHTOB.

AN NANEN

Tabmuma 9. Memoouxa oyerusanue 8binoIHeHUs IMAN08 1AOOPAMOPHOL pabomvl

Ne PeiiTHHTOBBII
Buja srana
n/n 0aL1
1. JlomyCK ¥ BBIMOJHEHUE YKCIIEPUMEHTAIBLHON YacT padoThI 03K
9
2. [IpencraBienue oTuera mo Tpedyemoit popme K ciaaue padoThI 0.2K
b
3. 3amuTa paboThI 05K

[Tpumeuanue: K — konudecTBo 0amioB, OTBOJAMMOE B paMKaxX pEUTUHTOBOM CHCTEMbI Ha JJaHHYIO pa-
00Ty, KOTOpOE OMpeeiaeTcs MpenoaaBareyeM B Hauaie 1abopaTopHOro Kypcea.

5.4. [IpomeskyTOUHAS aTTeCTAIUS
5.4.1. 3auer

(Konmponupyemasn komnemenyus I[1K-3)

N3ydenune nucuuminHbl B 7 CEMECTPE 3aBEpIIACTCA YCTHBIM 3a4eToM. [lepeueHb npuMepHbIX
BOITPOCOB K 3a4€Ty MPUBEJIEH HUXKE:!
1. KOHCTpYKTHBHO-TEXHOJIOTHYECKNE OCOOCHHOCTH M HAIIPABIICHUS Pa3BUTHUS COBPEMEHHBIX TEX-
Hojioruii cozmanus POC.
TexHoMoTHs MPOU3BOJICTBA, KAaK OJIMH U3 BaKHEHIIHMX 3TanoB co3ganus POC.
TexHOMOrMYECKHil Mpouecc, Kak 4acTh MPOU3BOJCTBEHHOIO MpoIiecca.
Turbl MPOU3BOACTBA, UX XapPAKTEPUCTUKU U OTINYUTEIbHBIC IPU3HAKH.
Bubl TEXHOJIOTMYECKHUX MPOLIECCOB B 3aBUCUMOCTH OT OPTaHM3aLMU CTENEHU JeTaIN3aluu
TEXHOJIOTHUECKUX MPOIECCOB (€AMHUYHBIN, TUIIOBOU, TPYIIIOBOM, MapIIPYTHBIH, ONEepallioH-
HBIH).
6. KOMIIJIEKTHOCTh TEXHOJOTUYECKUX JOKYMEHTOB B 3aBUCUMOCTH OT THIIA U XapaKTepa Mpou3-
BOJICTBA.
7. TexHonoruuyeckas ornepainus: Kak OCHOBa TEXHOJIOTMYECKOTO MPOLIECCa.

il o
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8. CebecToMMOCTb U TPYJOEMKOCTD ONEpalui.

9. CocrtaB HOpMBI BpeMeHU. MeTo/1bl HOpMUPOBAHUSL.

10. Yuér npu pazpaboTke TEXHOJIOTHUECKOM omepaiuy TpeOOBaHHi M0 TeXHUKE 6€30acCHOCTH U
HKOJIOTHH.

11. B160p onTUMaIbHOTO TEXHOJIOTHUYECKOTO MpoIecca O KPUTEPUSIM ce0eCTOMMOCTH U TPY-
JIOEMKOCTH.

12. BbI60p TEXHOJIOTHUECKOM CXeMbl MOHTaka U COOPKU U3AETIHSL.

13. BeiOOp OCHACTKH U UHCTPYMEHTA METOJI0B KOHTPOJIS.

14. Pa3paboTka TEXHUYECKOT0 33/1aHUS HA IPOSKTUPOBAHNE M U3TOTOBIICHHE OCHACTKHU.

15. Be1i6op o6opymoBaHus.

16. IloHsATHE O TOUHOCTH TEXHOJIOTMUYECKUX ONEPALHUH.

17. Pacuér xonuyecTBa pabo4nx, pabouux MecT, 000py10BaHUs, OCHACTKH, HHCTPYMEHTA B 3aBU-
CUMOCTH OT TPYAOEMKOCTH M IIPOTrPAMMBI BBIITYCKa U3JEIINN.

18. Pa3zpaboTka TEXHOJOTHYECKUX MJIAHUPOBOK MPON3BOACTBEHHBIX YUaCTKOB JJI1 M3TOTOBJICHUS
POC pa3nuyHbIX CTPYKTYPHBIX YPOBHEH.

Memooduueckue pexomenoayuu

[ToaroTroBka CTyAEHTOB K 3a4eTy BKJIIOYAET MPOpPabOTKY JEKIUH, B TEUEHHE CEMeCTpa U Hero-
CPEICTBEHHYIO IIOJATOTOBKY B THH, IIPEIIECTBYIOLINE 3a4ETY, BKJIIOYasi, KOHEYHO, IOJTOTOBKY K KOJI-
JIOKBUYMaM, TECTUPOBAHHIO, BHIIIOJIHEHUIO J1a00paTOPHBIX padOT U UX 3aLIUTY.

J7is MOATOTOBKM K OTBETaM BOIPOCHI 3a4eTa (OHU BBIJAIOTCS B KOHLIE CEMECTPa) CTYACHT IO -
’KEH HMCIOJIb30BaTh HE TOJIBKO KypC JEKIHMil, HO U OCHOBHYIO U JIOTIOJIHUTENBHYIO JTUTEPATypy JAJIsl BbI-
pabOTKM yMEHHs 1aBaTh pa3BEPHYTHIE OTBETHI HAa MOCTaBJIEHHBIE BOIIPOCHI.

B xone moAaroToBku K 3adery CTYACHTY HEOOXOAMMO OOpaiiaTh BHMMAaHHE HE TOJIBKO Ha
YPOBEHb 3allOMUHAHUS, HO ¥ Ha CTENEHb NOHMMAHUS M3Y4YaeMbIX BOIPOCOB. A 3TO JIOCTUraeTcsl HE
MIPOCTHIM 3ay4YMBaHHEM, a YCBOEGHHEM IPOYHBIX CHCTEMATHU3UPOBAHHBIX 3HAHUN aHAIUTUYECKUM
MblnieHHeM. CrlieoBaTenbHO, HEMOCPEACTBEHHAs MOATOTOBKA K 3a4eTy JOJDKHA B PasyMHBIX IIPO-
MOPUUSAX COUYETATh U 3alIOMUHAHUE, U IOHUMaHKUE IPOrpaMMHOT0 MaTepHaia.

Kpumepuu oyenusanus

«3a4TeHO0» BBICTABISETCSA 00y4YarOLIeMyCsl, POJEMOHCTPHPOBABILIEMY TOJTHOE, BCECTOPOHHEE,
OCO3HAaHHOE MPaBUIBLHOE 3HAHKE MMPOTrPAaMMHOTO MaTepuaia U U3JI0KUBILIEMY OTBET JIOTHYHO, TPaMOT-
HO, yOeIuTebHO, TOTOBOTO K JallbHEHIeMy po(ecCHOHATBHOMY COBEPILICHCTBOBAHHIO.

[Ipu otBere 0OydHaIOIMIMHCA MOXKET JOMYCTHTh HEKOTOPHIE HETOYHOCTH, HErpyOble OIIMOKH,
3aTPYJHATHCS B CAMOCTOSITEIbHOM HM3JI0)KEHUM MaTepuaja, HO MPaBUIBHO OTBEYaTh HA 3a/1aBAEMbIE
€My BONPOCHI, B pe3ysibTaTe HABOJAILIMX BOMPOCOB C MOMOIIBIO MPENOJIaBaTeNs UCIPABIATH JOITY -
HICHHBIE OITMOKU U HETOYHOCTH.

«He 3a4TeH0» MOXXET OBITH BBICTABICHO OOyYarouieMycs, OOHapy>KUBIIEMY HEMOIHOE, He-
OCO3HAaHHOE 3HaHUE y4eOHO-IIPOrpaMMHOTO MaTepHala, JOMycKaloeMy rpyobie ommrOKy, HeCIoco0-
HOMY CaMOCTOATEIbHO HM3JI0KHUTh OTBET Ha BOMPOC, OTBEUAIOLIEMY HEMPAaBUIBLHO WIH HE JArOIIEMYy
OTBET Ha 3aJlaHHBIE BOIPOCHL. J|eMOHCTpUpPYEMBbIii YpOBEHb 3HAHUN HE MOXKET OBITh NMPHU3HAH J0CTa-
TOYHBIM JIJIs1 MPO(ECCHOHANBHOMN AeSITeIbHOCTH.

Tabauya 10a. Kputepun OlieHKH KadyecTBa OCBOCHMSI TUCIMIUIMHEI, 3aBEPIIAIOIEHCS 3a4€TOM

baaabl
N . Pe3yabTar
(pedTHHTOBOI KauyecTBO 0CBOEHHS U CIIUIIIUHBI
OCBOEHUS
OLEHKH)
46-70 3auteHo Bnaneer mporpammubiM matepuanom. CrpaBisieTcss ¢ 3aja-
(6e3 mponiey- | yaMu, BONIPOCAaMH M APYTMMH BUIAMU NPUMEHEHHUs 3HAHUH.
PpbI Ca4u 3a- BJ'IaIIeeT Pa3HOCTOPOHHMMHU HABBIKAMH M IIPUCMAMM BBIIIOJIHC-
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gcTa
) HUA TPAKTUYCCKUX 3a/iay.

OO0yuaromuiicsi UMEeT 3HaHUS TOJIbKO OCHOBHOT'O MaTepuara,
HO HE YCBOWJI €ro JeTalieH, I0MyCKaeT HEeTOYHOCTH, Jie-
MOHCTPUPYET HEJJOCTATOYHO MPaBHIbHBIC (POPMYIUPOBKH, Ha-
PYLIEHUS JIOTHYECKOM MOCIeI0BATEIbHOCTH B U3JI0KEHUU
IporpaMMHOIO MaTc€pualia, UCHBITBIBACT 3aTPYAHCHUA ITPU
BBINIOJTHEHUH MTPAKTUYECKHUX PaldoT.

3aureHo (c
36-45 IIPOLIE Ny POU
CIla4M 3a4eTa)

JleMOHCTpHpYeT HETOHUMaHHUe MPOOJIEMbl, He 3HACT 3HAYH-
TENBHOM YacTH MPOTPaMMHOTO MaTepHaa, JIOMyCKaeT CyIie-
CTBEHHBIE OITMOKH, HEYBEPEHHO, C OOJIBIINMU 3aTPY/THEHHU -
SIMH BBITIOJTHSIET MPAKTUYECKUE paboThl. DIEMEHTHI KOMIIe-
TEHIMU He CHOPMUPOBAHBI.

MeHee 36 Oan- | HE JIOMYIICH K
Ia 3a4ueTy

5.4.1.9x3ameH
(Konmponupyemas komnemenyus I[1K-3)

N3yyenne nuctumiuHbl B § ceMecTpe 3aBepiiaeTcs 3k3ameHoM. [IprmMepHslIii nepeyeHb OCHOB-

HBIX BOIIPOCOB BHIHOCHMBIX HA 5K3dMCH IIPUBCICH HUXKE!:

1.
2.

10.
11.
12.
13.

14.

15.
16.

17.

18

19.

20.
21.

Enunas cucrema texnonornyeckon qoxkymentaruu (ECT/L). Haznauenue cuctemsl, COCTaB.

Crangaptel ECT/, onpenensitomue ctaauu pa3paboTKu, BUABI M KOMITJIEKTHOCTh TEXHOJIOTHYE-
CKHX JIOKYMEHTOB: 0011Me TpeOOBaHUS K TEXHOJIOTHUECKUM JTOKYMEHTaM, MpaBuia ohopMIeHUS
TEXHOJIOTHYECKUX JIOKYMEHTOB.

[TonsiTue neyatHo muatel. OTHOCTOPOHHUE, ABYXCTOPOHHUE U MHOTOCJIOMHbBIE MT€YaTHBIE ILJIATHI,
rUOKHUe TIeYaTHBIC MIAThl, MUKPOOJIOKH M MUKPOCOOPKH.

Martepuansl nedaTHsix iat. CTekinoTrekeTonut. Mennas ¢oinbra, ee usroroienue. [lomyuenue
OJIHOCTOPOHHHUX U JIByXCTOPOHHUX TI€YATHBIX TIIAT.

TexHoMOrMYECKU MpoIecc PoToIUTOrpau.

[TonroroBka nosepxHoctu. IloaroroBka noBepxHOCTH MeTauindeckoi gonsru. Iloaroroska no-
BEPXHOCTH JIUDJICKTPUKA.

Cetkorpadudeckuii METO U3TOTOBIICHUS TIEUYaTHBIX TIIAT.

DOTOXUMUYECKUN METO ] M3TOTOBJICHUS MTEYaTHBIX TIaT. ATUTUBHBIN MeTo1. CyOCTpaKkTHBHBIN
MeTo]1. KoMOMHUPOBAaHHBIN METOI.
dotopesucthl. Heratupnsie, mo3utuBHbIC (HOTOpE3UCTHL. Buabl hoTope3ncToB. MexaHW3MbI 3alliu-
ThI: MoMMepu3anus u cimBka. Cyxue miaeHouHble oTope3uctsl. Hanecenue hoTope3nucTos.
Tpasnenue. Mcrons3oBanue npouecca TpaBieHUs. TeXHOIOTHYECKUE JIMHUU TPABJIEHUS.
Marepuaiibl TpaBUTENEH AJIsI XUMUYECKOTO TPABJIEHUS. DIEKTPOXUMUUYECKOE
TpaBiieHHE. [11a3MOXUMUYECKOE TPABJIEHUE.

CuHTe3 onepanuii 1 METOAOB MpH U3rotoByieHnH MHOroconHbIX [T (MIIIT) Mmetamm3anuei
CKBO3HBIX OTBEPCTHI U MOMAPHBIM MPECCOBAHUEM.

[TyTu noBsIIeHUs IIIOTHOCTH MOHTaxa B MIIII.

KoHncTpykTuBHO-TexHONMOrMueckuii ananu3 MIIII npyrux TMIOB ¥ KOHCTPYKLIUH.

Brusiare matepuanoB (IM3IEKTPUK, (PoJIbra, pe3ucThl) M TUIOBBIX ONepanuii (MeXaHu4decKas U Xu-
Mudeckas 00paboTKa, OCaKIeHUE U OTUIABIICHUE; HAHECCHNE PUCYHKA ) Ha KAUYECTBO MEYATHBIX
iar.

TouHOCTHOM pacyeT npoBoaauiero pucyHka I1I1 ¢ yueTom TEXHOIOrHYECKUX OrpaHUYCHUMN.

. HepCHeKTI/IBBI Pa3BUTHA ITPOU3BOACTBA I1I1: HOBRIC MaTe€pHralibl, MIOBBIIICHHUE TOYHOCTHU U ITIJIOTHO-

CTU MOHTAa, MIEPCIEKTUBHBIE METObI U3TOTOBJIEHUS.
TexHomornueckue MpoIEecChl M3TOTOBICHUS PEbeHBIX, THOKO-)KECTKOCTHBIX, KEPAMHUUECKHX U
nomuuMuaaberx I1I1.
Xumuyeckass MeTaJn3anusa. XUMMAYECKUE OCHOBBI TTporiecca. TexHonornueckas JUHUs
nporecca. O6opynoBanue. Pexxumsl mporecca.
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22. DIeKTpOXUMHUYECKasi MeTauIn3alus. XUMHUUECKHE OCHOBBI IIpoliecca. TexHoJoruyeckast

nuHMs npouecca. Ob6opynoBanue. Pexumsl mponecca.

23. Knaccuduxarms cmoco00B MOHTaxka.

24. TexHoJ0rNI MEXaHNIECKUX COCTMHEHHNH.

25. TexHonorus pa3bEMHBIX MEXaHUUECKUX COSAMHEHUN (pe3b0OBBIX, ITU(TOBBIX, 0aHOHETHBIX).

26. TexHonorus Hepa3bEMHBIX MEXAaHUYECKUX COETUHEHUHN (KOHCTPYKIIMOHHOM Mailkoi U CBapKoH,
CKJICHBaHHEM, Pa3BaJIbI[OBKOIA).

27. TexHOMOTrus JNEKTPUYECKUX COEAUHEHNUI (KOHTAKTHPOBAHHME).

28. Coenunenue naiikoi. ®U3NKO-XUMHYECKHE OCHOBEI ITAMKH. Y CJIOBUS, HEOOXOIUMBIE JIS

29. mony4yeHus KAYeCTBEHHBIX MasHBIX coequHenuid. [Ipumensiempie npumnon u ¢rockl. [IpaBuna

30. Be106opa. TexHonmoruaeckue MeToabl Maku. ['pyImmoBeie 1 aBTOMaTU3UPOBAHHBIE METOIbI TTANKH.

Hcnonszyemoe 060pyaoBaHue.

31. O6mme monoxxenus. PopMUpOBaHKE FIEKTPOHHBIX MyYKOB. DJIEKTPOHHAs mymika. [IpoBeaeHune u
CKaHMPOBAHUE AJEKTPOHHBIM ITy4YKOM. B3anmoielicTBHE 37IEKTPOHHBIX ITyUKOB C

32. TBepABIMU U Ta3000pa3HBIMU TEJIAMHU.

33. DneKTpOHHO-TTyueBasi TEXHOJIOTUsI HAHECEHUSI TOHKHX IJIEHOK TYTrOIUIABKUX MaTE€pHaIOB.

34.0Onmcanve ycranoBOK. DU3MKO-XMMHYECKOE 000CHOBAHUE TEXHOJIOTHYECKUX MPOIIECCOB. MaTtema-
TUYECKOE OMpeiesieHne He00X0AMMON MOIITHOCTH My4YKa. XapaKTePUCTUKU MOTy4YaeMbIX TUICHOK.

35. MonekynspHo-iydeBast TexHojaorus. Onucanue MeToja U yCTPOMCTB.

36. MonHoe miiakupoBanue. MMoHU3aTopsl.

37. DU3MKO-XMMHUYECKOE ONMCAHNE IIPOLIECCOB MOIYYEHHUS IIJIEHOK Ha MOJJI0MKKAX.

38. PeareHTsl Juisi METO/1a FA30BOT0 TPAHCIIOPTA HEOPraHUYECKUX COCITMHEHUM.

39.Tlony4enre nonynpoBOAHUKOBEIX, OKCHIHBIX M METAUINYECKUX IIEHOK.

40.MOC-ruapuaHas SIUTAKCUS U PEATEHTHI IS TIOIyYeHHUs IUIEHOK MOTYIIPOBOJHUKOBBIX COEIUHE -
HHUI, METAJJIOB U OKCHJIOB.

41. OuyucTka ¥ OpUEHTALMS TOJJIOKEK.

42. ObopynoBaHue U JOCTaBKa peareHToB. KOHTPOIb TaBICHMS ra30B.

43. [lonyuyeHue IeHOK HUTPUI0B MeToaoM ['D3.

44.Coenunenne cBapkoil. PU3NKO-XUMHUIECKUE OCHOBBI CBAPKH. Y CJIOBHUsI 00€CTIEUEHHs] KA4€CTBEH-
HBIX CBAPHBIX COEUHEHUN. TeXHOIOrn4ecKkne MEeTOAbl CBapKu. I’ pynoBsle 1 aBTOMaTU3UPOBAH-
HbIE MeTO/1bl cBapku. [IpumMensiemoe 060pyoBaHue.

45.Coennnenre npoBOASIIUMY KiIesMu. OU3NKO-XUMHIECKHAE OCHOBBI CKIIEUBAHUA. Y CJIOBHS 00eC-
MEYCHHS KAaUECTBEHHBIX KIICSIHBIX AJIEKTPUUECKUX COCTMHEHUI. TEeXHOIOrnYeCKre MPOIECChl TPHU-
kneiiku. [lpumenseMmoe obopyioBaHue.

46. CoenvHenue HaKpyTKOM. TeXHOTOrMUECKU MPOLECC COEMHEHUH HaKPYTKOW. Y ClIOBUS

477. mony4eHus: KaUeCTBEHHbBIX COCIMHEHUN HaKPYTKOM.

48. [ToBepXHOCTHBIN MOHTaXX KaK Han0o0Jiee TEXHOJOTHUHBIN CITIOCOO M3TOTOBIICHUS ITEYATHBIX

49. y3710B.

50. MHoOroca0iHBIM NeYaTHRIM MOHTaX. OcoO0eHHOCTH MHOTOCTOMHBIX [1I1, H3roToBIEHHEIX

pa3HBIMU METOAAMHU.

Memoouueckue pexomenoayuu

[TonroToBka CTyJIEHTOB K 9K3aMEHY BKJIIOYAET MPopabOTKy JEKIHiA, B TEUEHUE CEMECTpa U He-
IIOCPEJICTBEHHYIO IOATrOTOBKY B JHM, IPEAIIECTBYIOIINE JK3aMEHY, BKIIIOYAs, MOATOTOBKY K KOJI-
JIOKBUyMaM, TECTUPOBAHHIO, BBIMIOJIHEHHUIO TAOOPAaTOPHBIX PadOT U UX 3alUTY.

JlJ1g mOIrOTOBKM K OTBETaM Ha SK3aMEHAllMOHHbIE BOMPOCH! (OHU BBIJAIOTCS B KOHIIE CEMECT-
pa) CTYJIEHT JIOJKEH MCIIONb30BaTh HE TOJIBKO KypC JICKIM, HO 1 OCHOBHYIO U JTOTIOJIHUTEIBHYIO JI -
TepaTypy AJis BbIpaOOTKH YMEHHUS /1aBaTh Pa3BEPHYThIE OTBETHI Ha MOCTaBJICHHbIE BOIIPOCHI.

B Xxozme moAroToBKM K 3K3aMEHY CTYJAEHTY HEOOXOJMMO oOpaiiaTh BHUMaHHME HE TOJBKO Ha
YPOBEHB 3aIIOMUHAHUS, HO U Ha CTENEHb IOHMMAaHUs U3y4aeMbIX BOIPOCOB. MEXaHUYECKOE 3aIIOMHU-
HAHUE YHUCJIOBBIX 3HAYCHUM XapaKTEpUCTUK MATEPUATIOB HE PEKOMEHIYETCS, HO CTYACHT IOJIKEH OT-
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YCTJIIMBO MPEACTABJIATDH cebe MOPAAOK OTUX BCIIMYNH. HGHOCpeZ[CTBeHHaﬂ MMOATOTOBKA CTYJICHTA K 3K-
3aMCHY AOJDKHA B PasyMHBIX HPOIOpHHUAX COYETATh W 3allOMUHAHUC, W IMOHMMAHUC MPOrpaMMHOI0
MaTcpurajia.

Kpumepuu oyenusanus

[To uroram sK3aMeHa CTyJCHTY, U3 MaKCUMAaJIBHOTO KOJIMYecTBa 0aioB, KoTopoe cocrasiseT 30,

BBICTaBJISIETCS:

1)ot 27 no 30 6ansoB, eciny BiIaieeT MPOrPaMMHBIM MaTEPHUAIOM MO AUCIUIUINHE B TIOJTHOM
00beMe; JOCTATOYHO INTyOOKO OCMBICIHBAET TUCLHUILIHHY, HCUSPIBIBAIOIE OTBEYAET HA BCE BONIPOCHI;
yMeeT aHaJIM3UPOBaTh, CPABHUBATH, KIACCU(PHUIIMPOBATH, 0000IIaTh, KOHKPETU3UPOBATH U CHCTEMaTH-
3MpOBaTh U3YYCHHBIH MaTepHall, yCTaHABIMBATH IPUIUHHO-CIIEJICTBEHHBIE CBSI3U; Y€TKO (POpMHUpYET
OTBETHI;

2)ot 24 1o 26 6arIoB, €CiH BIaleeT MPOrpaMMHBIM MaTEpUAJIOM ITOYTH B ITOJTHOM 00beMe
(uMeroTest MPOOETIBI TOIBKO B HEKOTOPBIX OCOOCHHO CIIOXKHBIX pa3JieNiaX); CaMOCTOSATEIbHO H OTYACTH
NPY HABOJSIIMX BOTPOCAX JaeT MOJHOICHHBIE OTBETHI HA BOIIPOCHI; HE BCET A BBIJEIAET Hauboee
CYIIECTBEHHBIE, HE IOMYCKAET BMECTE C TEM CEPhE3HBIX OIIMOOK B OTBETAX;

3)ot 15 no 23 6annos, eciu BiIaZeeT OCHOBHBIM 00bEMOM IIPOrPaMMHOI0 MaTepHaa o Jauc-
[UIUTMHE; TPOSIBIISCT 3aTPyIHEHUS B CAMOCTOSTEIBHBIX OTBETAaX, ONEPUPYET HETOYHBIMU (POPMYIIH-
POBKaMH; B IIPOLIECCE OTBETOB JOIMYCKACT OLUIMOKH 110 CYILIECTBY BOIIPOCOB.

B cryyasx, koraa o0yJaromumiicst He OCBOMII 00sI3aTeNIbHBIIT MUHIMYM IIPOTPaMMHOTO MaTepua-
JIa 10 TUCHHUIUIMHE, HE CTIOCOOCH OTBETUTH Ha BOTIPOCHI JaXKe TIPH JIOTIOJIHUTEIBHBIX HABOISAIINX
Borpocax, BeicTaBinsiercs: 0 6aymutoB. CTyaeHT, HeoOpaBmmii 36 6aIoB B X0/I€ TEKYIIEro H pyOeKHO-
ro KOHTPOJIA, K DK3aMeHy He JoIyckaeTcsi. Huke mpuBeneHbl KpUTEpUH U MTOKa3aTe I OICHUBAHUS
POMEXKYTOYHOH aTTeCTalHH.

Tabauya 106. Kputepun 1 IOKa3aTeIy OLIEHUBAHHS TPOMEXYTOYHOM aTTeCTaIlH

[Ixaa Mo TpaaUITMOHHON MATHOATHFHOW CUCTEME
ba3oBblil ypoBeHb [IponBuHYTHIHI Bricokuit
Heynosnersopu- YAOBJICTBOPUTEIBHO /mud. YPOBEHb YPOBEHB
TEJBHO 3a4eT xopouio/ aud. 3aueT oTiu4HO/ ud. 3a4eT
[Ixana mo 6ayTbHO-PEUTUHTOBOM CUCTEME
36 - 60 61 —80 | 81 -90 91 -100

7. MeToau4eckue MaTepuaJibl, ONpele/souue Npoueayphbl OeHHBAaHUA 3HAHUI,
YMEHHUI1, HABBIKOB U ONIbITA AeSTEIbHOCTH

Tabnuya 11. Pe3ynbTaThl OCBOGHUS YU€OHOH UCIMITIIMHBIL, [TOJUIEXkKAIUE POBEPKE

Pe3yabTarhl 00yyeHus OcHOBHBIE MOKAa3aTeJ U OLleHKH
(KoMmneTeHMH) pe3yJIbTaToB 00y4YeHHs

Cnoco0eH mMpoBOAMTH aHAJIU3 | 3HATH:
NpUYMH Opaka NpH H3r0TOB- — Ha3HAYEHHE U BUJIBI TEXHOJIOTUYECKON JOKYMEHTA-
JICHUM W3JeJIMi MHKPOJJIEeK- 1Y,
TPOHUKH M  JaBaThb  pe- — TpeOOBaHUS €MHON CUCTEMBI TEXHOJIOTUYECKOM
KOMEHJAalMH 10 HX yCTpaHe- nokymeHrtanuu (ECT/I) u equHOMN cCUCTEMBI TEXHO-
HuI0 U npeaynpexaenuro (IIK- norudeckoi nmoarorosku mpoussoactsa (ECTIIIT);
3): 31)

v TIK-3.1 BbISBIsSET TEXHO- — CBOMCTBA MAaTE€pUAJIOB M KOMIUIEKTYIOIINX HU31EIUN

Joruyeckue (pakTophl BHI3bI- POII u cuctem;(32)

BAIOIIME MMOIPEIIHOCTH — BUJbl COBPEMEHHBIX MEYaTHBIX IJIAT, CIOCOOBI MOHTA-
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M3TOTOBJICHUS U3JEIUA MUK-
POSJIEKTPOHUKH.

v' TIK-3.2. laeT npeioxe-
HUS TI0 JUKBUJAIMK Opaka B
MIPOU3BOJICTBE U3AEIUN MUK-
PO3JIEKTPOHUKH.

v TIK-3.3. llpennaraer BHe-
CEHUE N3MEHEHUH B
TeXIpolLecc.

’)ka paguosnemenToB Ha I1I1, tunossie TII uzrorosne-
Hus, coopkwu, ucnbitanuit [111;(33)

TII 3roTOBIIEHUS] UHTETPAIIBHBIX MUKPOCXEM;
MeToabl KoHTpoJist o T11;(34)

BHJIbI M MeTOJIbI MicTibiTaHuid POIT u cucrem;(35)

BUJIbI U BO3MOKHOCTH T€XHOJIOTHYECKOT0 000pya0Ba-
HUSl, MPUCTIOCOONICHUI, HHCTPYMEHTA B CPEJICTB U3MeE-
penuii.(36)

YmMmern:

BBITIOJTHATH HECTIOKHBIC TEXHOJIOTHYECKHUE PACUCThI;
Y1)

OTIPENIeNATh TPYIOEMKOCTh U3TOTOBIICHUS U3/IEIHSA 1O
texHosoruueckomy mpomeccy (TID);(V2)
OCYIIIECTBIISATH BXOHOW U APYTHE BUIABI KOHTPOJIS IO
TIL;(Y3)

KOHTPOJIMPOBATH COOJIIO/ICHHE TEXHOJIOTHYECKON JHC-
IUIIAHBL(Y4)

OCYILECTBIISATH METPOJIOTUYECKYIO aTTECTALINIO
KOHTPOJIbHO-HU3MEPUTEIIBHBIX TPUOOPOB U aBTOMa-
tuku (KUIInA);(YS)

MIPOBOIUTH UCTIBITAHUE U3CIHI ¢ 0QOPMIICHUEM He-
00X0IMMOM TOKYMEHTAIIUU Ha OCHOBE MMPUMCHCHHUS
UKT;(Y6)

Baagern:

MIEPBUYHBIMH HaBBIKAMU aHAJIM3a KOHCTPYKTOPCKOM
JIOKYMEHTAIUH, TEXHOJIOTHYECKHX BO3MOKHOCTEH
opranuzanuu;(B1)

MEPBUYHBIMHU HaBBIKAMU Pa3paOOTKH TUIIOBBIX TEXHO-
JIOTHYECKUX MPOIIECCOB U3TOTOBIICHUS, COOPKH, UC-
neiTanuii POII u cucrem;(B2)

HaBBIKAMHU BBIOOPA TEXHOJIOTHYECKOTO 000PYI0BAHHS
M0 TeXHOJOrH4eckoMy mpoieccy;(B3)

MIEPBUYHBIMH HaBBIKAMU PAOOTHI C HCIIBITATESIIHHBIM
o0opyaoBaHueM U yctaHoBKamu;(B4)
HaBBIKAMUO(DOPMIICHHSI TEXHOJIOTHYECKON JOKYMEHTa-
[[UU C UCIIOJIb30BaHHEM WH(POPMaAIITMOHHO-KOMMYHHUKA-
LIMOHHBIX TeXHOsOorHii;(B5)

Tabauya 12. Omanvl popmuposarus KomnemeHyuu u UCHOIb3yemble CPeOCMBA OYEHUBAHUSL

CocraB DJieMeHThI KOMIEeTeHIHH
C"’;ﬁgﬁ‘;‘:“e 31,32,33,34,34,35,36 | V1,¥2,V3,V4,¥5,Y6 B1, B2, B3, B4,B5
Buabi 1. JIexmm 1.JTabopaTopubie pabotsr | 1.JlabopaTopHbie pabOThI
3aHATUHI 2.Koncynprauuu 2.CamocrositenbHas pa- | 2. CamocTosiTeNbHas pa-
3. CamocrosiTenpHas pa- | 6ota 6ota
6oTa
CpencrBa 1. Ilocewenue 3anamuii 1. /lonyck u evinonnenue | 1.3awuma pezyromamos
onennBanms | (cm., pasn.5, Ta6m. 6). Jabopamopnou pabomul | 1a00OpamopHoll pa-
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2.Konnokeuym

(cwm., pasn.5, Ta6n.7)
3. Tecmuposanue

(cm., pasn.5, Ta6:n.8)
4.3auem

(cm., pasn.5, Taba.10a)

(cm., paza.5, Ta6:m.9)
2. Obpabomka
pe3yipmamos u
n0020MoBKa omyema o
8bINOIHEHHOU pabome.
(cm., pasn.5, Ta6:1.9)

pasn.5, Ta6:n.7)
5. 3auem(cm., pa3n.s,
Ta6:1.10)

6. Dk3aMmeH 3. Tecmuposanue(cm., Ta6mn.10a)
(cm., pa3n.s, pasn.5, Ta6:1.8) 6. DKx3ameH
Ta61.100) 4. Konnoxeuym(cm., (cMm., pazn.5, Ta6m.100)

b6omvi(cM., pazn.S, Tabn.9)
2. Tecmuposanue(cMm.,
pasn.S, Ta6n.8)

3. Konnoxsuym(cm.,
pasn.S, Tabn.7)

4. 3auem(cM., pasa.s,

VYpoBeHb cHhOPMUPOBAHHOCTH AJIEMEHTOB KOMIIETCHLIMH B paMKaX U3y4eHHs JaHHOMN TUCIIUILIH-
HBI BKITIOYAET YETHIPE YPOBHSL:
® HU3KULL YPOBEHb(0YEHKA «HEYO08IemMEOPUMENbHO ) XapaKTEPU3YETCs TINO0 OTCYCTBHEM,
a100 4aCTUYHON COPMUPOBAHHOCTHIO 3JIEMEHTOB KOMIIETEHIIHI;

® 0a3086blil YPOBEHb (OYEHKA «VO0BIeMBOPUMENLHOY) SBISIETCS 00s3aTSIIBHBIM IS BCEX
00yyJaromuxcs Mo 3aBepIICHNH OCBOCHUS TUCIMIUIMHBI, B IIEJIOM JIEMEHTHI KOMIIETCHIUH

c(hOopMHUPOBAHBI;

® IPOOBUHY MBI YPOBEHb (OYEHKA «XOPOuLoy) XapaKTepU3yeTCs MPEBBILICHNEM MUHUMAIIb-
HBIX XapaKTEPUCTUK C(HOPMHUPOBAHHOCTH KOMIIETEHLIUH 10 3aBEPLICHUH OCBOCHUS TUC-

OUIIIWHBI,

® GbICOKULL YPOBEHb (OYEHKA «OMIAUYHO)») XAPAKTEPU3YETCSI MAKCUMAJIBHO BO3MOYKHOM
BBIPAKEHHOCTHIO KOMIIETEHIIMH U SIBJISICTCS] BAXKHBIM KaU€CTBEHHBIM OPUEHTHUPOM IS
CaMOCOBEPILIEHCTBOBAHMSI.
Huxe B Tabnuie 13 npuBeeHsl 0011e XapaKTEPUCTUKU U KPUTEPUU OLIEHUBAHUS YPOBHS
OCBOCHHUS HJIEMEHTOB KOMIETEHIIUHN 3aKPETICHHBIMU 32 IUCUUTLITUHOM.

Tabauya 13. Obwue xapakmepucmuxu noxazamenei u Kpumepues OyeHU8aHUs
KOMIIETEHIIUHU T10 dTaram

IHoka3aTenn 3HaTh YMmerh Baagers
U KpUTEPHUH
«OTIAIHO» Ob6nagaer  QaxTtuue- | YMeeT NMpuUMeHsTh 1o- | Biajgeer  TexHOIOTH-
(BBICOKHMI1 YPOBEHb) CKMMM M TEOpeTHYe- | JIyYEHHbIE 3HAHMS Ul | SMH B HM3y4aeMoH
CKUMHU 3HAaHUSIMU B | PEUICHHUs  MPOU3BOJ- | IPEIMETHON 00IacTH U
npenenax H3yqa€MOfI CTBCHHBIX MW HCCJIICOO- | HMECT HaBBIKHN nux
o0jacT C TIOHMMA- | BAaTENIbCKH  3a/lad B | COBEPIICHCTBOBAHUSI.

HUEM TpaHHULl IIpUMe-
HUMOCTH.

M3y9aeMoi o0imactu

«Xopomo»
(mpoABUHYTHII
YPOBEHb)

3Haer (QaKThl,
MPUHLIHUIIBL, TPOLIECCHI,
o01Ire MoHATUS U
KaTeropyuu B Mpeaenax
n3y4aemMoi ooactu

OO0OamaeT auamna3soHOM
NPaKTHYECKHX  yMe-
HUM, TpeOyembIX aJis
pewieHus npodeccuo-
HAJIBHBIX 33134

Ananitupyer cBoe Io-
BEJICHUE K 00CTOS-
TCJIBCTBAM B peHICHI/II/I
3aj1a4 B M3y4aeMoi
obnacTu

«Y IOBJIETBOPUTEIILHOY»
(moporoBblii ypoBeHb)

Oo6nazaet 0a30BBIMU
0o0LMMHY 3HAHUSIMU B
u3yyaeMoil o0sacTu

OO6nanaeT OCHOBHBIMHU
YMEHUSIMH, TpeOy-
€MBIMH IS BBITIOJIHE-
HUS HECJIOXKHBIX 33124
B M3y4yaeMoii obiactu

CnocoOeH BBINOJIHITh
paboThI B H3y4aeMoit

00J1aCTH 1MOJT KOHTPO-
JIEM .

«HeynoBneTBOpUTEIHLHO»

OTpBIBOYHBIE 3HAHUS,

VYMeHusa He N03BOJISIIOT

HcnbIThIBaET TPYIHO-
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(Hu3kuii ypoBeHb)

IyTaeT OCHOBHBIE T10-
HSTHUS ¥ KaTETOPHH B
U3y4yaeMoi 00JacTH.

BEITIOJTHAT HECIOKHEIE
3a7a4¥ B U3y4aeMoil
00J1acTH, COBEpIIIAET
OIITUOKH.

CTH TIPH PEIICHUU 3a-
Jlad B U3y4aeMou
o0nacTu gaxke moj py-
KOBOJICTBOM

8. YueOHO-MeTOaANYECKOE 00ecTIeueHne JUCIHUINHBI

Ocnoenasa numepamypa
1.Crenanenko U. I1. OcHoBbl MUKpOAsIeKTpoHUKH. - M. : CoBerckoe panno, 1980. - 424¢.(163k3, no-
nounbiit uaAeKe 6@2.13(075.3)).
2.I'yproB B.A. TBepaorenbHas 31eKTpoHUKa : yueO. mocobue st By3oB. — M.: Texnocdepa, 2005. —
407 c.(15 2K3., mosounslit HoMep 531.91(075.3))
3. Matepuansl 3J€KTPOHHBIX CPEIICTB [ DNEKTPOHHBINA pecypc] : yaeoHoe mocodue / FO. A. Tatuun, B.
JI. Tkamuy, I1. A. Kamaes [u ap.]. — DnektpoH. TekctoBbie nanubie. — CII6. : YauBepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexwum noctyna: http:// www.iprbookshop.ru/67263.html
4. Edumor U.E., Kozsips U.51., 'opOynoB F0.1. Mukposnexkrponuka.- M.: Beicmrast mkosa. 1987.-
416 c.

JlononnumenvHnasn numepamypa

1. Konenos JI.A. TexHONOTHS U KOHCTPYUPOBAHUE MUKPOCXEM, MUKPOITPOLIECCOPOB U MUKPOCOOPOK.-
M.: Paguo u cBsa3b. 1989.- 421

2.Xoposuu I1., Xunn V. UckyccrBo cxemorexHuku: B 3 - x tomax: T.1,2,3. Ilep. c anrin. — M.: 5
Mup,1983. — 367 c.

3.Urymuos, B.H. ®u3nueckue 0CHOBBI MUKPOAJIEKTPOHUKH : yueOHoe nocodue / B.H. UrymHOB. - M. ;
bepnun : Jlupekr-Menua, 2014. - 358 c. : wi., Tabmn. - bubnuorp.: c. 345-346. - ISBN 978-5-4475-
3300-7 ; Toxe [Dnekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271708
(05.10.2016).

Humepnem - pecypcoi

1. http://lib.kbsu.ru/ - bubnuorexa KbI'Y.

2. http://www.garant.ru/ - CnpaBo4nas nmpaBoBas cucreMa «I apan.

3. http://www.consultant.ru/ -CnipaBounas npaBoBas cucreMa «Koncymnprantllimrocy.

4. http://www.studmedlib.ru - DBC «KoHCynbTaHT cTy1eHTa»

5. DIIEKTpOHHBIC BEPCUH KypHaAIOB: “Du3uka TBepaoro Tena”, “KypHayl TeXHUIECKON GU3HKHN”,
“IlncpMa B KypHaAJI TeXHUYECKOH pusukn”, “Dusnka u TEXHUKA MOTYTIPOBOAHUKOB” http://
journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpEMEHHBIX JIOCTHKECHHUSAX B 00JaCTH MUKPO- U HAHOTEXHOJIOTUH.

9. IlporpaMmMHoOe oOecriedyeHUue COBPEeMEHHbIX
HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHii

1. CTyieHTBI UMEIOT JOCTYI K €IMHOMY 00pa30oBaTeIbHOMY MOPTAIy, IJie MOT'YT B OTKPBITOM JOCTYIIE
MOJIb30BATHCS PECypcaMu yIeOHO-METOIUMIECKON JTUTePATyPhl, SBISIONIMMHUCS pa3paboTKaMu Bey-
mux BY30B Poccun.

2. J1yis5 peTHHTOBOT'O KOHTPOJISI HCTIOJIB3YETCSl CHUCTeMa KOMIBIOTEPHOTO TECTHPOBAHUS Ha 0as3e
nporpammHoro obecrieuenus Moodle.

3. [Tpu BBITIOTHEHUH JTAOOPATOPHOTO MPAKTHKYMA CTYICHTHI B 00s13aTEIILHOM TIOPSAKE MPOBOJISAT 00-
paboTKy 3KCIIEpUMEHTANIBHBIX JaHHBIX C IPUMEHEHUEM IporpaMMHbIX naketoB Microsoft Exell,
MathCad..

4. B pamkax obecrieueHUs] MPUMEHEHUSI KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTEIbHOM MpoIiecce
UMEIOTCS CIICTIHATM3UPOBAHHBIE KOMITBIOTEPHBIX KIIacca ¢ COBPEMEHHBIM IMPOTPaMMHBIM obecreye-
HUEM U UMEIOIIUM BbIX0] B UHTEpHeT.

10. MaTepuanbHO-TeXHHYeCKOe o0ecnieueHrne padoTbl

MaTepI/IaIIBHO-TeXHI/I‘ICCKYIO 683y JJI IIPOBEACHUA 3aHATHH 110 JHUCHUIUIMHE COCTaBJIAIOT:
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e  CICHUAIN3UPOBAHHAs AyJUTOPUs, UCIONb3yeMas NPU MPOBENCHUN 3aHATUN JICKLIMOHHOIO
tuna Ne238, pacnonokeHHas mo azapecy: 360004, Kabapauno-bankapckas pecryOinuka, T.
Hampuuk, yn. YepsbimeBckoro, 175, y4eOHbIi koprmyc yHuBepcutera Ned (OMD),
OCHAIIIEHHAs! MYJIbTUMETMIHBIM [IPOEKTOPOM U KOMIUIEKTOM araparyphbl, TO3BOJISIOLIEN Jie-
MOHCTPUPOBATh TEKCTOBBIE U TpapUUecKue MaTepHalbl;

e pabouee MECTO MpenoaBaTes;

e pabouue MecTa CTYJCHTOB;

® MeJoBas JI0CKa.

MynpTMeMiiHas — NIPE3CHTALMs, CONPOBOMKAAIOIIASl  JIEKIMIO, TO3BOJISAET  IPENOABATEIIO
aKIIEHTUPOBATh BHUMAHUE CTY/ICHYECKOM ay/IMTOPHY Ha KIIFOUEBBIX BOIPOCAX JIEKIHH.

JlucriurrHa odecrieueHa:

® TECTOBBIM MaTepHallaMd B  3JIEKTPOHHOM oOyudarorieit cucreme «Moodle» (OTKpBITHINA
YHHUBEPCHUTET);

®  KHIDKHBIM ()OHJIOM OMOITHOTEKY;

®  3JIEKTPOHHBIMH BEPCHUSMH JIEKLIUM 1 yIEOHUKOB.

JucuuruinHa obecriedeHa:

® TECTOBBIM MaTepuallaMU B 3JIEKTPOHHOU oOydaromeit cucteme «Moodle» (OTKpbIThIN
YHUBEPCUTET);

® KHIKHBIM (OHIOM OHMOIMOTEKH;

®  DJIEKTPOHHBIMH BEPCHSIMHU JIEKIIUN U YUEOHUKOB.

JlaGoparopHble 3aHSATHS 1O JUCIHUIUIMHE TPOBOJATCS B Jaboparopun «Marepuaiasl u
KOMITOHEHTHI TBEpAOTENBbHON NEKTPOHUKN» U « TeXHOIO0rus (PyHKIMOHAIBHBIX MaTepHalIOB U CTPYK-
TYp 2JIEKTPOHUKW», OCHALICHHON CJIEYIOIIUM 000pYJOBAaHUEM U U3MEPUTEIbHON TEXHUKOMN:

1. JJaGopaTopHBIii CTEH 110 U3YUYEHUIO TEPMOIEKTPUUECKUX SBICHUH.

2. YcTraHOBKA MarHETPOHHOTO PACTIBIJICHUSI MaTEPUAJIOB

3. YcTaHOBKa BaKyyM-TEpMUYECKOTO HAIIbUIEHUS! TOHKHMX IUIEHOK

3. YcraHOBKa 711 UBMEPEHHUS YAEIBHOTO CONPOTUBIIEHUS TOHKUX TUICHOK.

4. JIaGopaTOpHBIi CTEH]] U3YYEHUsI MarHUTHBIX CBOWCTB.

5. JlabopaTOpHBIil CTEH/T IT0 U3MEPEHUIO YISTLHOTO COMPOTUBIICHUS METOI0M 4-X 30H/IOB.

6. JlabGopaTopHbIil CTEH]I MO M3MEPEHHMIO BOJIBTAMIIEPHBIX XAPAKTEPUCTUK MOIYIPOBOJIHUKO-
BbIX AJIEMEHTOB.

7. JJabopaTopHBIi CTEH/I MO AMEKTPOXUMUYECKOMY aHOJMPOBAHUIO.

8. JIabopaTopHBIN cTEHJ U3MEPEHUS TapaMETPOB MOTYIPOBOIHUKOBBIX MaTEPHATIOB IO peNaK-
cauuu (pOoTONPOBOAUMOCTH.

9. U3mepuTens XxapakTepUCTHK MOITYIPOBOAHUKOBBIX PUOOPOB J12-56;

10. Ontnueckuii Mukpockon Beicokoro paspemenust LATIMET-20.

11. YcranoBka KOHTaKTHOM CBapKH.

12. JlaGopatopuslii ctenn usmepenus D/1C Xomna.

13. [ludpoBbie BOJIBTMETPHI, aMIIEPMETPbI, MOCTHI IOCTOSIHHOTO U MIEPEMEHHOI0 TOKa, FeHepa-
TOPBI, OCIIILIOrpadbl, ICTOYHUKH MUTaHUS, MYJIBTUMETPHI U JIP.

14. T1IK-4 1.

15. HoytOyxk- 1 .

16. Ontrnuecknit Mukpockon MBC-1.

17. Ctenn Ui U3MepeHUs CTATUYECKUX NTapaMETPOB MHTETPAIBHBIX CXEM.

18. CreHn Uit u3MepeHusl JUHAMUYECKHUX TapAMETPOB NHTEIPAIBHBIX CXEM.

CTyneHTsl UMEIOT JOoCTyT yepe3 MHTepHeT A0CTyIl K AMeKTpOHHOM oOydyatornei cucreme «Moodley
(OTKpBITBII YHUBEPCUTET), KOTOPAsi MO3BOJISIET pa3MeIlaTh 3JIEKTPOHHbIE y4eOHbIEe KypChl B CBOOOIHOM JI0-
CTyIIE AJIsI CTYZICHTOB YHUBEPCHUTETA.

[Tpu npoBeieHNK 3aHATHI JIEKIIMOHHOTO THIIA, CEMUHAPCKHUX 3aHATHI UCTIOIB3YOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000H0 PACnPOCHMPAHAEMbLE NPOZPAMMDBL:
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Microsoft Office mumensus: JloroBop Nel35 or 22.05.2018, moroBop Ne 5m-21100 ot
20.09.2017, ceptudmrkar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
noroeop Ne 1/01-12 or 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, moroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009,
ceprudukar ot 18.06.2008, ceprudukar ot 12.10.2007, cepruduxar ot 14.03.2007;
apxuBatop 7z, Adobe Acrobat Reader nmiieH3us: npegocTaBisieTcs: OECIUIaTHO Ha YCIOBUSIX
1o anpecy https:/www.adobe.com/ru/legal/terms.html;

Mozilla Firefox munensusi: GPL/LGPL/MPL, Google Chrome nuiieH3usi: mpeaocTaBisercs
OCeCIUIaTHO Ha YCJIOBHSX JIMIICH3MOHHBIX COTJIANICHWH HAa TPOrPaMMHOE OOECTeUeHHE C

OTKPBITHIM UCXOTHBIM KOJIOM o aapecy
https://code.google.com/intl/ru/chromium/terms.html.

I[J'IH CTYACHTOB C OI'PAHHUYCHHBIMU BO3MOKHOCTAMM 340POBbSA CO3dHbI CIICHHUAJIBHBIC YCIIOBUA A

nomy4yeHus: odpaszoBanus. CrieHUMaIM3MpOBAHHOE IMOMEIEHUE Ul MHBAJIMIOB PACIONIOKEHO IO afpecy:
360004, Kabapmuao-bankapckas pecyomka, T. Hampunk, yi. YepHbnmeBckoro, 173, TaBHBIN yueOHBII
KOpITyC YHUBEpCcUTETa, ayauTopust Nel45.

B nemsax JAOCTYITHOCTH IIOJIYYCHHA BBICHICTO O6pa30BaHI/IH 1o O6paSOBaTCJ'II>HBIM [mporpaMmmam

HWHBAJIWIaMH U JIMLIAMU C OI'PaHUYCHHBIMH BO3MOKHOCTAMM 310POBbs YHUBCPCUTECTOM obecrieunBaeTcs:

aTbTePHATUBHON Bepcrel opuIaibHOro caifta B cetu «HTepHET 1S CITa0OBUISIINX;
MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIETO 00yUJaroIeMycsi HEOOXOIMMYTO TIOMOIII;

JUTSl MHBJIWIOB M JIMIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSMM 3/I0pPOBBSI IO CIIyXy — JIyOJIHMpOBaHHUE
BCIIyX CIPABOYHON HMH(OpPMAIMK O PACTUCAHWMHM YYCOHBIX 3aHATHIA; OOCCIICUCHHE HAJJICKAIIMU
3BYKOBBIMH CPE/ICTBAMH BOCIIPOU3BEACHNUS MH(POPMALHY;

JUISl VMHBAJIWIOB M JIMI[ C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbBSI, MMEIOIIMX HapyIICHHs
OTIOPHO-/IBUTATEeNIbHOTO arapaTa, co3JaHbl MaTepHAILHO-TEXHUUECKUE YCIIOBHS 00ECTIEUMBAIOIIHIE
BO3MOYKHOCTh OCCHPEISITCTBEHHOTO JIOCTYNa OOYYArOIIMXCsS B y4eOHBIC TIOMEIICHUS, OOBEKTY
MUTaHUs, TyaJleTHbIE W JpyTrMe TOMEIIeHHs YHHUBEPCUTETa, a TakKe NMpeObIBAaHUSI B YKa3aHHBIX
MOMEUIEHUAX (HaJIMUYMe PACIIMPEHHBIX IBEPHBIX POEMOB, MOPYUHEN U IPYTUX NPUCHIOCOONICHNI).
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JIuct uamMeHenuit (IONOJTHEHUI)
B paboueii mporpaMMe AUCHUTLIINHBI (MOIYJIs)
b1.B.06 «TexHosnorust mpou3BoJICTBa JIEKTPOHHBIX CPEACTBY»
11.03.03 — KoncTpynpoBaH#ue ¥ TEXHOJIOTHS 3J1eKTPOHHBIX cpeAcTB HA 20 -20 y4eOHbII roj

IIepeueHb BHOCUMBIX
W3MEHCHHUH (JIONOJIHCHUM )

Ne

IIpumeyanue
/0

Onement (myHkT)P/IIT

Obcydicoena u pekomeH008ana Ha 3acedanul Kageopni_

QJICKTPOHUKH U gH!h[}OBLIX HH(I)O[)M&QI/IOHHBIX TCXHOJ’IOI‘I/II;'I,

MPOTOKOJ Ne 0T « » 2021 r.

3aBenywommii kadeapoi / P.II. Temer /

MOJMNCH pacugpoBKa MOAIUCH Jara
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