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1. HCJII/I H 3a1a4Y1 OCBOCHHUSA JUCHUIIJIUHBI

Lesab u3yyeHHs1 AUCHUILUIMHBI — U3yYCHHUE CIIOKHOTO KOMILIEKCA TEXHOJIIOTHYECKUX IMPOIEeC-
COB U HOPMATHUBHBIX JOKYMEHTOB, HEOOXOANUMBIX JJIsl U3TOTOBJICHUS 3JIEKTPOHHBIX CPEICTB U pelle-
HUS 3aj7]a4, BO3HHUKAIOIIMX NPU H3TOTOBJICHHH, SKCIUTyaTallkd W PEMOHTE DJIEKTPOHHBIX CHCTEM,
BKJII0Yas pa3paboTKy HEOOXOAUMOM TEXHOIOTUUYECKOH JOKYMEHTALUH.

3agaum JUCHMIJIMHBI:

- 00y4eHue CTYJJCHTOB CYIIECTBYIOIIUM COBPEMEHHBIM TEXHOJIOTHUECKUM OTEepaIHsIM, TT03BO-
JSIFOILMM IPOBOJUTH L€JIEHANPaBIEHHBINH TEXHOJIOIMUYECKHH MTPOLECC N3TOTOBICHUS PaAHO3JIEKTPOH-
HBIX CPEJICTB U CHCTEM;

- obecrieueHre CUCTEMHOTO MTOIX0a IIPU PELICHUH 33/1a4, CBA3AHHBIX C IPOEKTUPOBAHUEM
TEXHOJIOTUH PAINO3ICKTPOHHBIX CPEICTB U CUCTEM.

- O3HAKOMJICHHE OyJyIIero MHXKEHepa-KOHCTPYKTOPA-TEXHOJIOra € TEXHOJIOTHYECKUMHU

nporeccaMu, IPOTEKAIOIIMMHE MTPU U3TOTOBJICHUH JIEKTPOHHOMN ammaparypsl 1 HAyYUTh pe-
1aTh

- IOJITOTOBKA 00y4aeMOro K CaMOCTOSITeNIbHON paboTe B 00JaCTH TEXHOJIOTHH 3JIEKTPOHHBIX
CPEACTB, C YIETOM ACHCTBUS HOPMATUBHBIX TOKYMEHTOB.

W3yuenne qUCUUIUIMHBI HAlIPaBIEHO Ha NOJArOTOBKY CIIELUAIMCTOB, CIIOCOOHBIX peIaTh Mpo-
0J1eMbl, BOSHUKAIOIIUE TPH SKCIUTYaTalluy M3ACIIHA AIEKTPOHHON TEXHUKH C Y4E€TOM O0JIACTH, TUIIOB
¥ 33/1a4 Ipo(heCCUOHAIBHON JAEATEIbHOCTU B COOTBETCTBUHU C MPO(ECCHOHANBHBIMU CTaHJapTaMHU:

— 06.005 «CneumanucT 1o 3KCIUIyaTallud paJHOIEKTPOHHBIX CPEICTB (MH)KEHEP-3JEKTPOHUK )Y,
YTBEP)KJICHHbII IpHuKa3oM MuHHUCTEpCTBa TpyJa U colManbHON 3amuThl Poccuiickoil ®ene-
pauu ot 31 urons 2019 rona N 540n (3apeructpupoBan B Muntocte PO 28 asrycra 2019 ro-
Ja, peructparoHabii N 55756).

— 40.058 «MHxkeHep - TEXHOJIOT 10 MIPOU3BOJICTBY U3JIEINA MUKPOIIEKTPOHUKNY, YTBEPKICHHBIN
IpuKa3oM MuHucrepcrBa Tpyda U conuanbHOM 3amuTel Poccuiickon @Pepepanuu OT
03.07.2019 r. Ne 480n (3apeructpupoBad MuntoctoM Poccun 29.07.2019 r. Ne 55439).

2. Mecto qucuuminnsl B ctpykrype OIIOII BO

JucuunnuHa «TexHomoruss mpou3BOACTBA 3JEKTPOHHBIX CPEACTB» BKIIIOUYEHA BapUaTHUBHYIO
yacth O10ka b1.B.06 yuebHoro mniaHa moArotoBku OakanaBpoB no HampasiaeHuo BO 11.03.03 Kon-
CTPYMpPOBAaHUE U TEXHOJIOTHUS 3JIEKTPOHHBIX CpelcTB No npoduito" KoHcTpynpoBaHue U TEXHOJIOTHS
PaIuodIEKTPOHHBIX CPEACTB .

[IpenoaBaHre JUCHMIUIMHBI 0a3upyeTcss Ha 3HAHUAX, MOJYYEHHBIX MPU M3YYEHUU JUCILUII-
muH(Moxaynei): "Marematuka", "®usuka (obmas)", "Xumus'".

OcBoenne y4yeOHOM auCHUIUIMHBI (MOIyis) TexXHOJOrWs NHPOM3BOJCTBA  3JEKTPOHHBIX
CPEJICTB, HEOOXOAUMO ISl BBINOJIHEHUS BBITYCKHOW KBaIM(UKAIMOHHON pabOThl M MPUOOpPETEHUS
3HaHUM, YMEHUI W HaBBIKOB, KOTOpBIE MO3BOJIAT OOYYaIOLIEMYCS YAaCTUYHO INPOJEMOHCTPHUPOBATH
cienyromue 0600meHHbie TpynoBbie GyHKImH (OTd):

— DKCIUIyaTanus pajnodJIeKTPOHHON annapartypsbl (mpodeccuoHanbHblit cranaapt 06.005

«CrenuanucT Mo SKCIUTyaTalid PaJlodJIEKTPOHHBIX CPEACTB (MH)KEHEP-3JEKTPOHUK)», KOJ

B, yposens kBanudukanuu -5);

Pa3paborka eIMHHYHBIX TEXHOJOTHYECKUX NMPOLECCOB U PEKOMEHJANMI N0 YCTPAHEHHUIO
U NpeaynpexIeHnio 0paka B NMPOU3BOACTBE U3AeUil MMUKPO3JIEKTPOHUKH (IPOodecCHOHATBHBIHN
cranaapt 40.058 «MHkeHep - TEXHOJOT MO MPOU3BOACTBY U3JAETUN MUKPOIIEKTPOHUKNY, KOI B, ypo-
BEHb KBaNIU(UKaUH -6).

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHSI IHCHUILIHHBI

[Ipouiecc u3yueHus: AUCHUIIINHBI HAMpaBieH Ha (JOPMUPOBAHHUE DIIEMEHTOB CIEAYIOIUX KOM-
nereHuuid B coorBercTBUM ¢ PI'OC BO u OITOII BO no nanHOMy HanpaBlieHUIO TOJATOTOBKHU:
npogeccnonanbubix komnerenuuii (I1IK):



v' Cnoco0eH MpoBOIUTH AHAJM3 NPUHYHH OpaKa NP H3rOTOBJEHHH H3IeHil MHKPO)JIEKTPO-
HUKM U JaBaTh peKOMeHAaluu 1o ux ycrpanenuio u npeaynpexiaenuro (IK-3) (mpodec-
cuoHanbHbIN cTannapt 40.058 MuxeHep-TeXHOIOr O MPOU3BOJICTBY U3JIETUN MUKPOAIJIEKTPO-
HUKHU, TPyAoBass pyHkuus B/01.6 - Ananu3 npuyuH Opaka Npu M3roTOBJEHHH H3IeTHI
MHUKPO3JEeKTPOHHKHN U Pa3padoTKa peKOMeHJaluMid M0 MX YCTPAHEHMI0 M Tpeaynpexae-
HHUI0).

KOI{ H HAUMCHOBAHMUEC HHIUKATOPA JOCTHKCHUA KOMIICTCHIIMN:

v' TIK-3.1. BhISBJIS€T TEXHOJIOMMYECKHE (PAKTOPHI BHI3BIBAOIIUE OIPENIHOCTH M3TOTOBJICHHS M3~
JETAN MUKPODJIEKTPOHUKH.

v' TIK-3.2. /TaeT npeuIoKeHUs 110 JIMKBUALUKM OpaKa B IPOU3BOICTBE U3IEIUN MUKPOIJIECKTPOHH -
KHU.

v' TIK-3.3. TIpeyaraer BHECEHUE M3MCHEHUI B TEXIIPOILIECC.

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

3HaTth:

— HA3HAYCHHE U BUJIBl TEXHOJIOTMYECKOM TOKYMEHTALIUH;

— TpeGoBaHMsI €AUHON cucTeMbl TexHonornueckoi nokymenrauuu (ECT/) u enuHoii cuctemsl
TEXHOJIOrn4eckoi noarorosku npoussoactsa (ECTIII);

— CBOIMCTBA MaTepuajIoB U KOMIUIEKTyromux usaenuid POI1 u cucrem;

— BUJIbl COBPEMEHHBIX II€YaTHBIX IUIAT, ClIOCOObI MOHTaXa paanosnemenToB Ha I1I1, Tunoseie TII
W3TOTOBJICHHS, COOpKH, ucnbiTanmii [111;

— TII n3roTOBIECHNS UHTETPAIBHBIX MUKPOCXEM;

— MeToJibl KoHTpous 1o TII;

— BUABI 1 MeToAbI ucnbiTanuii POIT u cucrewm;

— BUJIBI U BO3MOKHOCTH T€XHOJIOTHYECKOT0 000pyI0BaHUs, MPUCIIOCOOICHUN, MHCTPYMEHTA 1
CPENCTB U3MEPEHUN.

Ymersn:

— BBINOJIHATBH HECIIOKHBIE TEXHOJIOTUYECKUE PACUETHI;

— OMpEAENATh TPYAOEMKOCTh H3TOTOBIICHUS U3IENHUs M0 TexHoJoruueckomy mporeccy (TII);

— OCYILECTBIIATh BXOJHOW U Apyrue Buapl KOHTpouts no TII;

— KOHTPOJIUPOBATH COOIIOJICHIE TEXHOIOTHYECKON JUCIIUIIIINHBL;

— OCYILECTBISATh METPOJIOTHUYECKYIO aTTECTALMI0 KOHTPOJIbHO-U3MEPUTENIBHBIX TPUOOPOB U aBTO-
matuku (KUIT u A);

— IPOBOJAMTH UCHIBITAHUE U3ENUi ¢ 0hopMIIeHHEM HEOOXOAUMOM TOKYMEHTAIIUHU HA OCHOBE MpH-
menenus UKT;

Baaners:

— IEPBUYHBIMU HABBIKAMU aHAJIM3a KOHCTPYKTOPCKOM JTOKYMEHTALIMH, TEXHOJIOTMYECKUX BO3-
MOYHOCTE!

— OpraHu3aunuu;

— MEPBUYHBIMHU HaBBIKAMH Pa3pabOTKH TUITOBBIX TEXHOJOTHUUECKHUX MPOIIECCOB U3TOTOBICHUS,
coopku, ucnbitanuii POII u cuctewm;

— HaBBIKaMH BBIOOpA TEXHOJIOTUYECKOTO 000PYI0BaHUS O TEXHOJIOTHYECKOMY ITPOLIECCY;

— MEPBUYHBIMH HAaBBIKAMU PAOOTHI C UCTILITATETIFHBIM 000PYI0BAaHUEM U YCTAaHOBKAMH;

— HaBBIKAMHO(POPMIICHUS TEXHOJIOTHYECKOW TOKYMEHTAIIUU C UCTIOJIh30BaHNEM WH(POPMAITMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTUN;



4. Conep:kanue ¥ CTPYKTYpPa IMCHUIIHHBI

4.1. ConepxxaHue pa3aesioB JUCHUTITHHBI

B Tabnwuie 1 mpuBOAKMTCS ONMUCaHUE COACPIKAHUS TUCIUILIHNHBI, CTPYKTYPHPOBAHHOE IO Pa3-
JieniaM, ¢ yKa3aHHueM I10 KaXI0MY pa3zaeny (GOopMbl TEKYLIET0 KOHTPOJIS: 3alUTa JJabopaTopHoi pabo-
ThI (JIP), xomnokBuym (K), rectupoBanue (T).

Tabmuma 1. Codeparcanue pazdenos oucyuniunbl

HaumenoBanue
pasaena

Copaep:xanue pasjea

Kon
KOHTPOJIH-
pyeMoii
KOMIIETeH-
unu (UM ee
4aCTH)

®opma
TeKyle-
ro KOH-
TpoJIst

TexHonorus npo-
W3BOJICTBA
PaguOdIIEKTPOH-
HBIX TPUOOPHBIX
YCTPOMCTB U
CUCTEM

OcHoBbl TexHONOruu npoussoxacrea POIIY. Ilpous-
BOJCTBEHHBI M TEXHOJIOTMUECKUH mpouecchl. Cra-
U TPOU3BOJCTBEHHOrO Ipolecca. Tumbl mpowus-
BOJICTBA.

[TpoexTrpoBaHNE TEXHOJIOTHUECKUX IMporeccoB. I1o-
cnenoBatenbHOCTh pa3padorku TII. OcHOBBI TIO-
crpoenust TII cOopku. OpraHnn3zanmoHHBIC TPUHIUITHI
cOoopku. TUTIOBBIE CXeMbI COOPKH: «BeepHas», ¢ Oa-
30BOM JETAIBIO.

Enunas cucrema TEXHONOTMYECKOM OKYMEHTALUU
(ECTH). Knaccudukamnus u BUABI TEXHOJIOTHIECKUX
JOKYMEHTOB. TexHojoruyeckas JOKyMEHTAlMs I10
coopke POA u mnpubopoB. OCHOBHBIE IpaBuUIIa
opopmaenus MapupytHbix kapT nmo ['OCT 3.1104-
83.

THUnoBble TEXHOIOTMYECKHE MTPOLIECCH] N3TOTOBJICHHUS
POITY. Tunossie u rpynnossie TII cOopku u MoHTa-
’a. MeTtoael TMNM3auuu. AHaIU3 TEXHOJIOTUYHOCTH
JIEKTPOHHOI'O y37Ia.

Knaccugukaiuss MeTos0B BBITOJHEHHS 3JEKTpUYe-
CKMX coeauHeHud. @OU3NKO-XMMHUYECKHE OCHOBBI
naiiku. [Tpunou, ¢urocel, ourcTHBIE KUAKOCTH. Tex-
HOJIOT S BBIIIOJIHEHHUS ITAUKHU.

TexHoyiornst M3roToBJECHUS nedaTHbIX ImiaT. Kiac-
cudukanus MeTooB M3rotosieHus. KoHCTpyKInoH-
ueie Marepuansl s I1I1. CyOTpakTUBHBIE U aniu-
THUBHBIE MeTOIBI H3roToBiIeHus I111.

[1K-3

T, K,
I13

TexHonorus mpo-
M3BOJICTBA UHTE-
rpajibHbIX MUKPO-
cxeM

Tunsr crpyktyp MUMC. [duddy3noHHo-1U1aHapHAS
crpykrypa UMC. DnurakcruanbHO-IUIaHApHAS CTPYK-
typa UMC. OnurakcualbHblEe NPOLECCH CO3AHUS
CcTpyKTyp U TexHosnoruu UMC

Juddy3nonnble mpouecchl B TEXHOJIOTMH HWHTE-
rpajgbHBIX MUKpocxeM. TexHosmorus audp@dy3noHHbIX
IPOLIECCOB.

HpOHCCCBI HOHHOTI'O BHCAPCHUA B TCXHOJIOTHU UHTC-

[1K-3

T,K

3 2

JIP
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TpaJJbHBIX MHKPOCXEM. TexHosorus M3rOTOBJICHUS
9JICMCHTOB HUHTCIPAJIbHBIX MHKPOCXEM MCTOJAOM
HOHHOM HMILJIaHTallun.

OU3NKO-XUMUYECKUE OCHOBBI  (oToUTOTpadude-
CKuX mpomueccoB. O0mue moHsTUs 0 (HoTOIUTOrpa-
¢un. doronutorpapuuecKkue MpoLUecch B TEXHOJO-
I'MU WHTETPAIbHBIX MHKpocxeM. DoTope3uctsl, Tpe-
0OBaHMA K HUM U OCHOBHBIE (bOTOXI/IMI/I‘ICCKI/Ie pCak-
. OCHOBHBIE oOnepanuu (OTOIUTOrPaPHUECKOTO
npouecca. TexHoIOrHueckue Mpouecchl (OTOIUTO-
rpagun B TNPOM3BOJACTBE TOHKOIUICHOYHBIX HHTE-
IpajJbHBIX MUKPOCXEM.

[lomyioxkKK 17 UHTETpAIbHBIX MUKpocxeMm. OOriue
TpeOOBaHUSI K TMOJUIOKKAM HMHTETPAIbHBIM MHKPO-
cxeM. MeTtoapl IMOATrOTOBKHU momioxek mig MMC.
Marepuanisl nomyioxek. [lacCuBHBbIE MOIIOKKA IJISt
THOPUIHBIX HMHTETPAIbHBIX MHKpPOCXeM. MHOro-
CIIOMHBIC TTOIJIOKKH.

OcHOBHBIE METO/IbI U aNmapathl AJIs OCAXKICHUS TOH-
KHX IUICHOK. YCTAaHOBKH I TIOJYYCHHS] TOHKHX
IUICHOK TEPMOBAKYyMHBIM HWCIApEHHEM H HWOHHO-
IUTa3MEHHBIM ~ pacTbUICHHEM. METObI  ITOTYYICHHUS
IUICHOK PEaKTUBHBIM PACIBUICHHEM. Y CTaHOBKH JIJIS
OCKICHHS IJICHOK XMMHYECKUMH METOJaMHU M3 Ta-
30BOH (ha3kbl.

TexHONOrusI TOHKOIUIEHOYHBIX pe3ucTopoB. KoHCT-
PYKLIMHU U MaTepHabl TOHKOIUIEHOYHBIX PE3UCTOPOB.
TexHOJIOTHsT METANIMYECKUX PE3UCTOPOB. TexHOII0-
I'Usl KEPMETHBIX TOHKOILJIEHOYHBIX PE3UCTOPOB.

TexHONOrrusI TOHKOIIJIEHOYHBIX KOHAEHCATOPOB. Tex-
HOJIOTUSI U KOHCTPYKLIMHU TOHKOIUJIEHOYHBIX KOHJIECH-
catopoB. MaTepuansl 1 TOHKOIUIEHOYHBIX KOHIECH-
CaTopoOB.

TexHoIorus TOJICTOIICHOUYHBIX HHTCIrpajIbHbIX MHUK-
pPOCXEM. KOHCTp}’KTI/IBHO-TeXHOJ'IOFI/I‘leCKI/Ie ocoOeH-
HOCTH TOJICTOINICHOYHBIX HWHTCTPAJIbHBIX MHUKPO-
cxeM. TexHOIOrus H3roTOBICHUS pUCYHKa TOJICTO-
IJICHOYHBIX MHTETPAJTbHBIX MUKPOCXEM H BXKHUTdaHUA
nact B MpoOUu3BOACTBC TOJICTOIINICHOYHBIX MHTCTpPAJIb-
HBIX MUKPOCXEM.

MeTtoapl co3gaHus W30JIALMN MOJIYIPOBOJIHUKOBBIX
MHTETpalbHbIX MHKpocxeM. [Ipouecchl co3nanus 3a-
IIUTHBIX MJICHOK.

KOHCTpYKTHBHO-TEXHOJIOTHYECKHUE OCOOEHHOCTH IO-
JTYIPOBOJHUKOBBIX Oumnosnsapueix 1 M1 unTerpans-
HBIX MHUKpOCXeM. TEeXHOJOIHsl MU3roTOBJIEHUS OHUIIO-
aapabix UIMC. Texnomoruss wusrorosnenuss MJIII
NUMC. TexHonOrus HW3TOTOBJICHHUS KOMILIEMEHTap-
Hbix M/III ctpykryp. M/III nHTETrpansHble MUKPO-
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CXEMBI C MHOT'OCJIOMHBIM AUDJICKTPHUKOM.

M/II uHTErpanbHble MUKPOCXEMBI C KPEMHHUEBBIM
3aTBOpoM. TexHomnorus wmirorosieHuss MJIII unTe-
TPaJbHBIX MUKPOCXEM JBOMHON AU Py3HCH.

[TpuHIMnManbHAs TEXHOJOIMYecKass cxeMa COOpKU
UHTEIPAIBHBIX MHKpocxeM. ['epmerusanuss uHTe-
IPAIBHBIX MUKPOCXEM B METAJUIMYECKUX KOPIIycax.
I'epmernsanus MHTETPAIBHBIX MHUKPOCXEM O ILIACT-
MacCOBBIX KOpIycax. l'epmernsanyss MHTErpajbHbIX
MHUKPOCXEM B KEPAMUYECKHUX KOPIIyCaXx.

Texuuueckasa u

TEXHOJIOTUYECKAs
MOJIFOTOBKA IPO-
n3BoacrTea POITY

Texanyeckoe npeanoxenue. [IpenBapurensable pac-
4eThl U yTouHeHue TpedoBanuii T3. Merponornyue-
cKoe obecrieyeHne pa3paboTKH U IPOU3BO/ICTBA.

PazpaboTka mpoeKkTa KOMIUIEKCHOTO Tpaduka Mepo-
npusATAd 10 moaroroBke mpousBojacTea (KI'MII).
AHaiaM3 TEXHUYECKOTO YpOBHS IPOM3BOJCTBA MpE-
MPUATUSA-U3TOTOBUTENS. DCKU3HBI NpoekT. Pazpa-
00TKa KOMIUIEKTa JOKyMEHTOB. OTpaboTKa KOHCT-
PYKLUMH Ha TEXHOJIOTMYHOCTh C y4acTUEM IpeAnpHu-
ATHUSI-U3TOTOBUTEIIA.

OnpezneneHue TEXNPOLECCOB, MOJUISKALIUX pas3pa-
6otke. CornacoBanne KI'MII. Ananu3 ypoBHs opra-
HHU3aluU pou3BoAcTBa. TexHuueckuil mpoekrt. Pa3z-
paboTKa KOMIUIEKTa JOKYMEHTOB.

Pa3paboTka KOHCTPYKTOPCKOM JTOKYMEHTAIlMd Ha
CIEIIOCHACTKY, TEXHOJOTHYecKoe 00opyIoBaHME,
CPENICTB KOHTPOJIS M UCIIBITAHUN OIBITHOTO 00pasiia.
Pa3zpaboTka nmporpaMmmel o0ecriedeHus: KauecTBa.

OnpeneneHne TEXHOJIOTMYECKUX IPOLECCOB, MOMJIE-
JKaIIUX pa3padoTKe MPUMEHUTEIBHO K YCIOBUSIM Ce-
puitHOro nmpoun3BoacTBa. COBEPIIEHCTBOBAHUE CYIIE-
CTBYIOIIUX TEXIIPOLIECCOB.

MeTtponoruueckas sKcrepTu3a U obecrneueHue mpo-
u3BojacTBa. Y1Bepxkaenue KI'MII. Pazpaborka mpo-
€KTa OpPraHMu3allid IMPOU3BOJICTBA HOBOI'O H3JEIHS.
Pacuer m ananu3 mOTpeOHOCTH B JTOTIOJHUTEIHLHOM
obopynoBanuu. Pacuer moTpeOHOCTH MPOU3BOICT-
BEHHON MOITHOCTH.

Pa3paboTka mpeqiokKeHHil Mo KOOMeparuu IMpou3-
BOJICTBA 3arOTOBOK JeTaie, u3aenuid. Pabouunii mpo-
€KT, U3TOTOBJICHHE U UCIBITAHUS OMBITHOTO 00pasIia.
Pa3paboTka koMIIeKTa TOKYMEHTOB.

N3rotoBieHre M NpelBAPUTENIBHBIE UCIBITAHUS W3-
nenus Ha cooTBeTcTBUE T3. OTpaboTKa KOHCTPYKIIMH
Ha TEXHOJIOTUYHOCTb. Pa3paboTka TeXmpoueccoB s
HU3TOTOBJICHHU HOBBIX neTaneﬁ n C60p0‘—IHI)IX (1050517008

Pa3zpaboTka KOHCTPYKTOPCKOW TOKYMEHTAalMU Ha

I1K-3

T, K,
JIP
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CIIEI[OCHACTKY, CPEACTBa aBTOMAaTH3allMU MPOU3BOJ-
ctBa. McnbiTaHue CpeacTB TEXHOJOTMYECKOrO0 OCHa-
IIEHUS] U CPEJICTB MEXaHU3allUM M aBTOMATHU3ALUH.
Pa3paboTka TEXHOJIOrMYECKOW JOKYMEHTAIMU JUIst
YCJIOBUM CEpUITHOTO MPOU3BOACTBA.

UcnbiTanus pa-
JMO3JIEKTPOHHBIX
YCTPOMCTB

Lemn u 3amaum ucneitanuii POC. Knaccudukarms
BUJIOB, METOJIOB U TEXHOJOTUM HCIIBITAHUU. Xapak-
TEPUCTHKA KIUMATHYECKUX (HaKTOpPOB BO3AEUCT-
Bytomux Ha POC. Xapakrepuctuka OMOIOTHYECKUX
dakropoB BozneicTByromux Ha POC. Mexannueckue
daktopel, BosxaelcTBytomme Ha POC. OcHoOBHBIE
JTalbl HUCIBITAHUN. ['paHUYHBIE U YCKOPEHHBIE HC-
neiTanus. [Iporpamma ucnbiTanuid. Metoauka npo-
BEJICHUS UCIIBITAHUM.

KnumaTtndeckue wucnbiTanus (TEMJI0YCTOWYHBOCTb,
XO0JIOZJOYCTOMYUBOCTD). VcribITaHusi Ha BO3JACUCTBUS
WHEes U pochl. VcnblTaHus Ha BO3JIEUCTBHUE IOBBI-
IIEHHON BIIAXXKHOCTU. VICIBITaHMS Ha BO3JCHCTBUE
COJIHEUHOTO M3JlydeHus. VMcnblTanus Ha BO3AECCTBUE

aTMoc(epHOoro naBieHus. VcnplTaHUs Ha MOBBILICH-
HOE TMIPOCTAaTUYECKOE NIaBJICHUE, BO3JEHCTBUE CO-
JSIHOTO TyMaHa. McnblTaHHs Ha BETPOYCTOWYUBOCTD.
HcnbiTanus Ha repMeTHYHOCTh. VcnblTaHus Ha OUO-
JIOTUYECKHE BO3ACUCTBUS.

Ucneitanna POC Ha MexaHWYeCcKHE BO3ICHCTBHAL.
WcnpiTanus Ha BUOPOYCTONYMBOCTH M BHOpONpOU-
HOCTb. VMcnpITanus Ha ygapHyr NpodHOCTh. Mcmbl-
TaHUS HA BO3JEHCTBUE aKyCTHYECKOIO IIIyMa

TexHonornueckue omnepauuu peryJvupoBKM U Ha-
crpoiiku. Metozsl Bemmosnnenust PHO. Bunsl u nepe-
YEHb JOKYMEHTALMU NPU PETYIUPOBKE U HACTPOUKE
POA. CymHocTs perynupoBouyHbix padbot. Kpurepun
oneHkn kadecrsa PHO.

KoHnTponb U quarHoctuka pajano3JeKTPOHHOM amma-
paTypsl. MeToabl KOHTPOJIA U AMarHocTuku POA.

HewncnpaBHocTH anmapatypsl U UX ycTpaHeHue. Bu-
Ibl HeucnpaBHoOcTel ammaparypsl. Knaccudukanms
nedpexroB POA. CrocoObl moucka HEUCIpaBHOCTEH.
PeMoHT 1 oTiagka rar

AHanu3 TpeOOBaHUMN, MPEAbSBISIEMbIX K H3JEIHIO B
4acTH MEXAHWYECKUX, KIMMATHYECKUX M MHBIX BO3-
nefcTByomuX (GakTopoB, U OLIEHKA BO3MOXXHOCTH UX
BBITNIOJIHEHUS. PaccMOTpeHHe M cOrjlacOBaHHWE Ipo-
rpaMM KOHCTPYKTOPCKHMX HCHBITAaHUH COOPOYHBIX
€IMHHUL U u31enus B 1uenoM. [Iposenenne ncnelrannii
1o oTpaboTKe U3/AeNus U ero coctaBHbIX yacteil. Co-
IJIACOBAHUE MPOrpaMM 00ecIieueHUs] HaJe)KHOCTH.

OI1eHKa COOTBETCTBUSA METOJOB HUCIILITAHNN TEXHU-

I1K-3

T.K,
JIp
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YECKUM TPEOOBAHUSIM.
5. Konrposnb pauo- Knaccudukanus u Ha3HauY€HUE BHIOB KOHTPOJIS.
HICKTPOHHBIX Kontpons B cTpykrype mpomssoxctBa PDA. Oco-| IIK-3 T.K,
YCTpOHCTB OCHHOCTH KOHTPOJII MOHTaXKHO-COOPOYHBIX OIepa- JIP
uuii. Paspymaromue metonsl KoHTposis. He paspy-
IAIONTME METOIbI KOHTPOJSA. AKYCTHYECKHE M Ka-
NWUSIPHBIE ~ METOAbl  KOHTpoJid.  BusyanbHo-
ONTHYECKHUE METOJIbI KOHTPOJISI. DJICKTPUUECKHE Me-
TOABl KOHTPOJIA. MarHuTHbIE METOIbl KOHTPOJIA.
KoHTposibHO-UCTIBITaTEIbHOE 000pYyI0BaHNE.
TexHuueckasi TMarHocTUKa U ee Ha3HaueHue. Moje-
mu POY npu noucke HeucnpaBHOCTE. OCHOBHBIE
METO/BI IOMCKA HEUCIpPaBHOCTEH. MeToasl U cpel-
CTBa TEXHUYECKON aMarHocTuku. HewucrpaBHOCTH
ANEKTPOPATUOIIEMEHTOB. MeToIMKa COCTABICHUS
MPOCTEHUINX AUATHOCTHYCCKUX TECTOB
4.2. CTpykTypa IMCUHUIIHHBI
Tabmuna 2. Obwas mpyooemkocms Oucyuniunbl cocmasisiem 8 3auemmuvix eounuy (288 uacos)
TpynoémMkKocTb, yacol
Bup padorsl
7 8
Bcero
ceMecTp ceMecTp
OO6uiasi Tpy10eMKOCTh (B 4acax) 144 144 288
KounrakTHasi pa6ora (B yacax): 56 66 122
Jlexmmmn (J1) 28 22 50
JlaGopatopusbie pabotsl (JIP) 44 44
[Tpaktrueckue 3anstus (I1P) 28 28
CamocrosiTesibHas padoTa (B 4ya-
pabora ( 79 51 130
€ax), B TOM 4YucJ/ie H KOHTAKTHA:
CamocTosiTeTbHOE U3YYEHHUE pa3-
YACeHHAC p 79 51 30
bi (0 ()
IloaroroBka u NpoXo:KaeHue Mpo- 9 7 36
MEKYTOYHOM aTTeCTAlMU
Bua npoMexyTo4HOM aTTecTALMHU 3ader IK3aMeH
4.3. JleKIMOHHbIE 3aHSITHS
Ta6muma 3. Ilepeuenv neKyuoHHbIX 3aHAMUL
Kon
o KOHTpO.IH-
. Tema pyemMoiu KoM-
nereHuun (Ui
ee YacTH)
1 2
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7 cemecTp
1 OCHOBHBIE TIOHATHS U TIOJIOKEHUS TEXHOJIOTHH MTPOU3BOICTBA PAJAUODIICK- IK-3
TPOHHBIX CpeaCTB. [IpOM3BOACTBEHHBIN U TEXHOJIOTUYECKUN ITPOLIECCHI.
) Knaccugukarus 1 BUIpl TEXHOJIOTHYECKUX JOKYMEHTOB. TexHomornuyeckas | HK-3
JOKyMeHTarus 1o coopke POA u nmpubopos.
3 | TunoBsle TEXHONOIMYECKHE ITpoLiecchl n3rorosiaenust POC. IK-3
4 Knaccugukaius METO10B BBITIOTHEHUS dNEKTpUdeckux coenuuennii. ®usu- | I1K-3
KO-XMMHYECKHUE OCHOBBI IMANKH.
5 TexHoMOTHs U3rOTOBIICHUS MeyaTHBIX aT. Kimaccudukamus meronos usro- | [1K-3
TOBJICHHUSI.
6 | IIpouecchl anuTaKcUanbHOIO HapaluBaHus B TexHosornu POC IIK-3
7 €XHOJIOTUHU MOTYUYEHUS KIIMOHAJIBHBIX CJIOEB U IJIEHOK B IPOU3BOJCTBE -
T [1K-3
PoC
8 | Audy3uoHHBIE MPOLIECCHl B TEXHOJIOTUU Mpou3BoacTBa POC IIK-3
9 | TexHONOTMA HOHHOM UMIUTAHTALMU B ipou3BoacTBe POC IIK-3
10 | JIutorpaduueckue nporecchl B mpousBoactse POC IIK-3
8 cemectp
11 | MeToabl MEXXKOMIIOHEHTHOW U30JISILUU B TEXHOJIOTMM UHTETPAIbHBIX CXEM IIK-3
12 | IlnanapHo-3nuTaKcuanbHas TexHoyorus uzrorosnenus MC IIK-3
13 | U3onnanapHas texHonorus usrorosnenus MC IK-3
14 | KMOII-rexnonorus uzrorosnenus MC IIK-3
15 | KbuMOII-rexnonorus usrorosnenus MC IIK-3
16 | Metposnoruueckoe obecrieueHrue pa3padoTku u npoussoacTea POC. [K-3
17 | Knaccudukaius BUI0B, METOI0B U TEXHOJIOTHH HCTIBITAHUMN. TK-3
18 | Texuudeckast TMarHOCTHUKA U €€ HasHadeHue. MeToabl M JUarHocTuku POA TK-3
19 | Metonbl U cpesicTBa TEXHUYECKON TUArHOCTHKH. IK-3
20 Krnumartnaeckue ucnsiranusi. Bugsl 1 ocoOeHHOCTH KmuMaTudeckux ucnel- | [TK-3
TaHUH.
71 Knaccudukanust u HazHaueHHE BUAOB KOHTPOJIsi. KOHTPOJIB B CTPYKTYpe [1K-3
npou3BoACcTBa POA.
4.4. IIpakTnueckne (CeMuHapckue) 3aHATHSA
Tabmuma 4a. Ilepeuenv npaxmuyeckux 3anamuii(7cecmecmp)
Ne HaunmeHnoBanue npakTHYECKUX 3aHATHIA Kon
n/m
KOHTPOJIH-
pyemoii
KOMIIETEH-

nuu (MJam ee
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4acTH)

1 | CocraBnenue u opopmienue mapmpytaoro TII uzrorosnenus 1 xumu- | T1K-3
YECKUM METOOM.
2 | OnpeneneHue JUIMTEIBHOCTH TEXHOJIOTUYECKOIO U TPOU3BOJACTBEHHOIO [1K-3
[UKJIA I0CJIeIOBATEeIbHOTO BUIA JBUKECHUSI IPEAMETOB TPY/Ia.
3 | Onpenenenue JUINTEIbLHOCTU TEXHOJIOTUUECKOTO U IPOU3BOJICTBEHHOTO I1K-3
[UKJIA MTapaJIeIbHOTO U MapajliebHO- OCIeI0BAaTEILHOTO BUIA JIBUXKE-
HUS NIPEMETOB TPyAa.
4 | Pa3paboTka TEXHOJOTUUECKHUX CXeM COOpKHU («BeepHO» u ¢ 6a3oBoit ne- | [1K-3
TaJIbIO)
PasiOdJIEKTPOHHOTO YCTPOHCTBA.
5 | [Ipumepsr cocrabienus MK. Odopmienne TexHonornaeckoro gokymenrta | [1K-3
Ha MK
6 | CocraBieHue cXxeMbl TEXHOJIOTUUECKOIO MpoIecca [1K-3
7 | O3HakomMieHHE ¢ TTpaBHiIaMu 0pOpPMIICHHUS TEXHOJIOTHYecKoi nokymenra- | [1K-3
1002078
8 | Cocrasnenue u opopmuenue mapipytaoro TII cOopku u MoHTaxa Tie- I1K-3
YaTHOTO y3Ia.
9 | OnpeneneHue TpyAOEMKOCTH BBIIOJHEHUS TEXHOJIOTHUECKUX ONeparuil I1K-3
10 | Pacuer HopmupoBanus Tpyaoemkoit onepanuu TII coopku u monTaxa ne- | I1K-3
YaTHOTI'O y3Jia
11 | CocraBnenue u opopmuenne mapmpytHor kaptel TII usrorosnenns [1I1 | T1K-3
KOMOWHHUPOBAHHBIM TTO3UTUBHBIM METOJIOM.
4.5. JlaGopaTopHble padoTh
Tabnuua 46. Ilepeuenv nabopamophuvix pabom(8 cemecmp)
No HaumenoBanue nabopatopHbix paboT Kon
n/m
KOHTPOJIU-
pyemoii
KOMIIeTeH-
oMU (14 ee
YaCTH)
1 MonenupoBaHue npoiecca TEPMUYECKOT0 OKHCIeHUsI MOHOKpucTaiunue- | T1K-3
CKOr'0 KPEMHHS B CYyXOM KHCIIOPOJE U Mapax BObI.
2 Pacuet TexHOMOrHUECKHX peXXUMOB 1-0i 1 2-0i1 craguu nuddy3uu npu- I1K-3
MEeCH B KPEMHHH.
3 PacueTr TeXHOIOrHYECKNX PEXKUMOB MPOLECCa MOHHOW UMIUIAHTALINH. [1K-3
4 MopennpoBaHr€e TEXHOJIOTUUECKOTO MPOIEcca HOHHO-Ty4€BOI0 TpaBJe- I1K-3
HUS TJICHOK
5 | IlonyuyeHue mOPUCTOrO KPEMHUSI METOIOM AJIEKTpoXumuueckoro tpasie- | [1K-3
HUS
6 | BakyymHO-TepMUUECKOE OCaX/I€HHE TOHKHX IIJIEHOK MeTaia [1K-3
7 | OcaxeHre TOHKHX IUIEHOK MeTajjla METOJ0M MarHeTPOHHOTO OCakK/Ie- I1IK-3
HUS
8 | UccnenoBanue nporecca CyOMUKPOHHOM KOHTAKTHON (pOTOIUTOrpaduu I1K-3
9 | MogenupoBaHue Mpolecca MarHETPOHHOTO HAIBIJICHUSI METAJUTMYECKHUX I1K-3

IIJICHOK
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4.6. CamocTosiTe/IbHOE H3yUYeHHe Pa3/ieI0OB IUCHUILINHBI

Tabmuua 5. CamocmosamenvHoe uzyuenue pazoenos OUCyuniuHbl

Kon
KOHTPOJIU-
Ne B pyemoi

OIIPOCHI, BIHOCUMbIE Ha CAMOCTOSATEIbHOE N3YUYEHUE

n/m KOMIIeTEeH-
uum (Wi ee

4acTH)
Oco0eHHOCTH KOHTPOJISI MOHTaKHO-COOPOUYHBIX onepanuii. Pazpymaromme I1K-3
1 | meTonsl koHTpOJs. He pa3pymmaromire MeTo Ikl KOHTPOJIs. AKYCTUYECKUE U
KalUJUISIPHBIE METOJIbI KOHTPOJISI.
Bujbl u nepedeHb JOKyMEHTAIMH [IPU PETYINPOBKE U HacTpoiike POA. [IK-3
CymHOoCTh perymupoBouHbIX padot. Kputepuu ouenku kauectsaPHO.
Hanexuocts anementoB UMC B nenoMm. McnbiTanus Ha HajiexHOCTh. 11yt [IK-3
MOBBIIICHUS KauecTBa U HajexHoctu UMC.
KOHCTpYKTHBHO-TEXHOJIOTHYECKUE OCOOEHHOCTH TOJICTOMJICHOYHBIX UHTE- [IK-3
rpajJbHBIX MUKPOCXEM. TeXHOIOTrUs U3rOTOBICHUS PUCYHKA TOJICTOM-
JIEHOYHBIX UHTETPAJIbHBIX MUKPOCXEM U BJKUTAHUS [1ACT B IPOU3BOACTBE TOJI-
CTOIJIEHOYHBIX MHTErPajib-HbIX MUKPOCXEM.

4.7. KypcoBas padora

KypcoBas pabota He mpeycMOTpeHa MporpaMMoii.

S. OneHo4YHbIe MaTepPHAJIbI JJIsl TEKYLIero H py0e:KHOro KOHTPOJIS yCIIeBaeMOCTH
1 MPOMEKYTOYHOM aTTecTANNU

OrneHouHBIe MaTepHalbl A1 TEKYIIEro, pyOeKHOro KOHTPOJsS YCIIEBAEMOCTH M NMPOMEXYTOU-
HOMW aTTecTaluy CTYACHTOB MO JUCIUIIMHE ONPEIEIAIOTCS yUeOHbIM IIIAaHOM 00pa3oBaTeIbHOI Npo-
rpaMMbl U JEHCTBYIOIIMM MOJIO)KEHHEM O OaJlIbHO-PEHTHHIOBOM CHUCTEME aTTeCTallMM CTYIEHTOB
oOyyarolmuxcst Mo mporpaMMam Bbiciero ob6paszoBanus KaGapauHo-bankapckoro yHuUBepcHUTeTa
(ITpuka3z Ne 159/0 ot 31 aBrycra 2017r.). Ilpu arrectanuu oOydaronmxcs OLIEHUBAETCS KaueCcTBO pa-
00THl Ha 3aHATHAX (YMEHHE BECTH JUCKYCCHUIO, CIIOCOOHOCTh YETKO (OPMYJIMPOBATH CBOM MBICIH),
YPOBCHBb IMOATOTOBKH K CaMOCTOSITEIbHOM ACATCIIbHOCTH, KQUECTBO BBIITOJIHCHU S 3a)1aH1/1171 (KprOBOfI
paboThI, 1aOOPAaTOPHBIX PAOOT U J1p.). Tekyuuii 1 pyOex HbIH KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB IO
JUCIUIINHE TIPOBOAMUTHCA 10 TPEM KOHTPOJIbHBIM ToukaM. B konime 1/3 cemectpa 1-s1 KOHTpoJsibHAs
TOYKa, BTOpast KOHTPOJIbHAS TOUYKa- KOHeEI 2/3 ceMecTpa, a TPeTbs KOHTPOJIbHAsS TOUKA IOCIICAHNE JBE
Henenu cemectpa. Pacmpenenenne OayutoB B pamMKax OaliIbHO-PEHTHHTOBOM CHCTEMBI ATTECTALUH
CTYZICHTOB IIPUBEJICHO HIDKE:

Tabnuna 6. Pacnpedenenue 6anioe mexkyuje2o u pyoesircHo20 KOHmpois

Ne Ooman 1-11 TouKa 2-51 TOYKA 3 Touka
cymMma
1. | Texymmii KOHTPOJIb
MOCEIIEHNE 3aHSITHI 10 6an- 3 3 4
JIOB Oaiia baiia bamna
BBINTOJIHEHHE U 3alUTa Ja00- 21 7 7 7
paTopHBIX paboT 6ann OaoB 0aioB OasoB

2. | PyGexHblii KOHTPOJIb
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TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aJuIoB OayIoB 0aJUIoB

KOJUIOKBUYM 24 8 8 8
Oama 0aJIoB 0amnoB 0aJIoB

Hroro 70 23 23 24
0aJLJ10B oaju1a oaj1a 0aj1a

5.1. KostoxkBuym

B cemectpe npoBoasTcsa 3 KOJUIOKBHYMa, KKl U3 KOTOPBIX OLEHUBaeTcs B npexaenax ot 0
1o 8 GamtoB. Takum 00pazoM, MaKCHUMalbHOE KOJIWYECTBO OAIOB, KOTOPHIE MOXKET MOJIYyYUTh CTY-
JEHT MPU YCIOBUHU YCIICITHON Cauu TPeX KOJIIOKBUYMOB PaBHO 24.

Ha komiokBuymax KOHTposupyeTcsi (OpMHUpOBaHHE 3JIEMEHTOB MpodecCHOHAIbHONW KOMIIe-
tenuu 11K-3. Huxe npuBeneH npuMepHbIil MepeuyeHb BOMPOCOB U 3a/laHUM, BBIHOCHUMBIX Ha KOJIJIOK-
BUYMBI:

7 cemecTp

1-xonnoxsuym:

1. Yro Takoe TeXHONOrus?

2. Ha3zoBure onpezeneHue COBPEMEHHOIO CIIEUAINCTa?

3. Yto BKIIIOYaET B ce0sl TEPMUH BBICOKHE TEXHOJIOTHH?

4. Yo BKIIIOYAET B c€0s1 TEXHOJIOTHS PaIMO3JIEKTPOHHOM anmapaTypbl

POA?

5. HazoBuTe OCHOBHBIE 2JIEMEHTHI B pa3BUTHUH NIEPBOIO ATara pajuodIeKTPOHHOM annapaTypsl?
6. HazoBUTE OCHOBHBIE DJIEMEHTBI B Pa3BUTUU BTOPOr'O dTala paguodyeK-

TPOHHOM amnmaparypbl?

7. UeM xapakTepu3yeTcs eJUHUYHOE IPOU3BOJICTBO?

8. Uem xapakTepu3yercsi MacCOBOE MPOU3BOACTBO?

9.YeMm xapakTepHu3yeTcs cepuiHOE IPOU3BOJCTBO?

10. IIpuBenuTe cxemy pacuera AIUTEIbHOCTH TEXHOJIOIMYECKOTr0 M MPOU3BOACTBEHHOI'O IIUKJIA.
MIOCJIE0BATENBHOIO BUJIA IBUKEHUS IIPEIMETOB TPYAA.

11. IIpuBeauTe cxemy pacdera JUIMTEIBHOCTH TEXHOJIOTHYECKOr0 U MPOU3BOICTBEHHOIO [IUKJIA I1a-
PaJIIIENIBHOTO U MApaJIENbHO- MIOCIEI0BATEIEHOTO BUIA JBUKECHUSI IPEAMETOB TPY/a.

12. TlpuBeauTe TEXHOJIOTUYECKYIO CXeMY COOPKH («BEEpHOW» B ¢ 0a30BOM JETATBIO)
pPasvoOdJIEKTPOHHOIO YCTPOHCTBA.

13. [IpuBenure mpumepsl coctaBieHust MK.

14. Kax onpenensercst KOOQOHUIMEHT TEXHOIOTUYHOCTH HJIEKTPOHHOTO y371a

15. IlpuBenute cxemy pacuera HOpMUPOBaHUS TpynoemKoil onepaunn TII cOopku U MOHTaXka neyart-
HOTO y3J]1a.

2-KONIOKBUYM.:

. Uro BKIItOUYaeT B ce0si MPOU3BOICTBEHHBIH Mporecc?

. UTo Takoe TEXHOJOTHYECKUN mporecc?

. Jaiite onpenienenue onepainny U TEXHOJIOTHI orepanuu’?

. UTo Takoe TEXHOJOTUYECKHI epexo’?

. Uto pa3pabaTbiBaeTCs MpU MPOSKTUPOBAHUH HOBBIX TEXHOJIOTUYECKUX MPOLIECCOB?
. UTO mpoucXoAuUT Ha TIEPBOM 3Tarle U3rOTOBJICHUS TEYaTHBIX TI1aT?
. Kak co3pmaercs anekTponpoBoasuiuii cioi?

. Kak nmpoucxoaur npouecc Hanecenus: poropesucra?

9. Yo Takoe mpouecc TpaBIEHUsI U KaK OH OCYILECTBISAETCS?

10. KakoBbI ocTOMHCTBA MH(PpaKpaCHOU CyIIKU?

UYro npexncrasnsot codoit OIIT u MITIT?

11. Jnsa wero Ha noBepxHOCTh [111 HAaHOCAT 3a1IUTHBIE MOKPHITUSA?

12. Iyt 4ero UCIoab3yIOTCS MIAaThl Ha (PTOPOIIIACTOBOM OCHOBAaHUH?
14
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13. Kakue npermyiiecTBa reyaTHbIX MJ1aT Ha CTEKJIOIIACTUKOBOM OCHOBA-
HUN?
14. I'ne ucnonwzyrorca OIIILL, AT u MITII?

15
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. Kak m3rorasimmBaior KEpaMUUYCCKHE IICYATHEBIC IUIaThl?

KOJUIOK6UYM.

1. laitTe onpeaeneHus npouecca SMUTaKCUU.

2.IlepeuncauTe KpUTEPUH MPOIIECCa AIMUTAKCHAIIILHOTO HapallluBaHUs

3. Bujsl sniuTakCHaNbHOTO HApAITUBAHUS.

4. B yem 3aKJIF04aeTCsl MPOIECC YKUIAKOCTHOM SITUTAKCHH?

5. UTO MOHUMAIOT 10| CTAIMOHAPHBIM U HECTAIMOHAPHBIM METO/IAMH >KUJIKOCTHOM SIMUTAKCUU?

6. Uto mpeacTaBisieT co00M peakTop ISl KUIAKOCTHOM smuTakcun? Kakosa

ero (pyHKITUS B IIPOIIECCE IIMUTAKCUN?

7. KakoBbl KpuTepuH BoIOOpa MaTepuaa JOA0UKH?

8. Kak cooTHOCSTCS MeX Ty cO00H KprcTautorpadhuIecKue OPUCHTANN TIOUTOXKKH U IMUTAKCHATBHO-

Io

ciog?

9. UTo nMoHUMAIOT MO “TOMOIMUTAKCUEH” U “TeTePOINMUTAKCUEH ?

10.
11.
12.
13.
14.
15.
10.
1.
12.
13.
14.

15
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Maiite onpenenenue nudPy3nOoHHOTO MpoIiecca.

N3noxute ocHOBBI TepMuuecKor auddy3umnm.

CymHOCTh Ipoliecca HOHHOTO BHEPEHUS. .

OO01mue NoHITHS 0 TUTOrpaGrIEeCKOM mporiecce.

®DoTtope3ucThl, TpeOOBaHUS K HUM U OCHOBHBIC (DOTOXMMHUYECKUE PEAKITHH.
OcHoBHBIE oreparuy POTOoIUTOrpaPUIecKOro mporecca.
[TonnmosKku Jyist UHTErPaIbHBIX MUKPOCXEM.

O6mmue TpeGoBaHMs K MOI0KKAM HHTETPATbHBIM MUKPOCXEM.
Mertoast moaroToBku noayioxex st UMC.

[TaccuBHBIC TOJITIOKKHU TS THOPUIAHBIX HHTETPATHHBIX MUKPOCXEM.
MHOTrOCIOMHBIE MOITIOKKH.

. OCHOBHEIE MCTOJbI U allllapaThbl AJIA OCAXKACHUA TOHKUX ITJICHOK.

8 cemecTp

koanoxksuym (Pazoen 1,2):

1. Ponb MHKPOI3JICKTPOHUKH B TCXHUKE, B TOM YUCIIC HpOMBII_HJ'IeHHOI\/'I 9JICKTPOHUKE, BBIYHCIIUTEIHLHOM
TCXHUKC U PAAUOIJICKTPOHUKE.

TepMuHoIOTHs U KIIacCU(PUKALUS N3N B MUKPOIJIEKTPOHUKE.
OcHOBHBIE HaNpPaBIEHUS PAa3BUTHSI MUKPOAJIEKTPOHHON TEXHOJIOTUH.
TexHosmornueckre OrpaHMYeHNsI HA YMEHBIIEHHUE Pa3MEPOB AIEMEHTOB MHTETPATIbHBIX MUKPOCXEM.
IIpuHIUIT UHTErpaALIUH.
[Tonsitust: unrerpanbHast mukpocxema (MMC), snement u komnonent UMC.
Knaccugukarus UMC 1o KOHCTPYKTUBHO-TEXHOJIOTHYECKOMY M (DYHKITMOHATBHOMY ITPH3HAKaM.
[TorynpoBoIHUKOBBIE U THOpUAHBIE, IM(poBbIe U aHaoroBbie UMC.
OcHosnble napameTpsl UMC.
OcHOBBI TUTAHAPHOM TeXHOJIO0TUU. CyIIHOCTh IPYIIIOBOIO METOAA.
ba3oBbI€ IPONECCH MUKPODJIEKTPOHUKH: DIIUTAKCUSL.
ba3oBbIe MPONECCH MUKPOAJIEKTPOHUKH: OKUCIICHHE.
bazoBbie nporecchl MUKPOAIEKTPOHUKH: TUTOTpadusl.
ba3oBble nporeccbl MUKPOIIEKTPOHUKU: TepMUYecKas AMPQy3us mpumeceil.
ba3oBbIe MPOIIECCH MUKPOAJIEKTPOHUKH: HOHHAS UMITJIAHTALUS.
ba3oBble nporecchl MUKPOAIEKTPOHUKHU: TIPoLecchl ((OPMUPOBAHUS MACKUPYIOIIUX U TUAJIEK-

TPUYECKUX MOKPBITUH.
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17. ba3oBbie Mpo1ecChl MUKPOIIEKTPOHUKHU: JTyUYEBbIC U MJIa3MEHHbBIE TIPOLIECCHI.

18.  bazoBble mpoliecchl MUKPOAIEKTPOHUKU: TEPMUUECKOE U MArHETPOHHOE HAHECEHHE TOHKHUX
IJIEHOK.

19. TexHomorus uzrorosieHus mouioxexk UMC.

2-konnoxeuym (Paszoen 3,4):

1. Metonr! nzomsmuu dementos UMC.

2. Metonps! u crmocodsl KoMMyTaruu nemeHToB IMC.

3. Dnementsl ounonspusix UMC.

4. OCcoOEHHOCTH CTPYKTYPHI U TOIIOJIOTUU TPAH3UCTOPOB B MHTETPAIIBHOM HCIIOIHEHUU: SITUTAKCHU -
AJIbHO-IUIAHAPHBIM U U30ILIIAHAPHBIN.

5. MHOTOSMUTTEPHBIM U MHOTOKOJUIEKTOPHBIM TPAH3UCTOPHI.

6. JlnoaHOE BKIIIOUEHUE TPAH3UCTOPHBIX CTPYKTYP.

7. Pesuctopsl U KoHAeHcAaTOphI ounossspabix UMC.

8. CoenuHHTENbHBIE METAJUIMYECKHUE dIIEMEHTHI, T (PPy3nOHHBIEC ITMHEI.

9. Dnementsl MIIT UMC. OcobGennoctu nnterpanbubix M/IIT TpaH3ucTopos.

10.  TpaH3UCTOpPBHI C CAMOCOBMEILIEHHBIMU 3aTBOPaMH.

11.  MJII koHaeHCcaTOPBI U PE3UCTUBHBIC AJIEMEHTHI.

12.  Onementst MII CBUC: npuniun MacmtabupoBaHusl, KOMIUIEMEHTAPHBIE CTPYKTYPbI
13.  CrpykTypsl "KpeMHHI Ha TUANEKTpUKE'".

14.  DOnementsl UMC Ha ocHOBE apceHuAa rajijusl.

15.  Pa3HOBHIHOCTH MHTErpajbHbIX TPAH3UCTOPOB HA APCEHUE TaJUIHS.

16. DnementHas 6a3a u ocodbeHHOCTH CTPYKTYpHI udpoBbix BUC u CBUC.

17.  OCHOBBI JIEHOYHON TEXHOJOTUHU. METOAbl M3TOTOBIICHUS INIEHOYHBIX 3JIEMEHTOB.

18.  IlneHo4Hble pe3UCTOPbI, KOHJIEHCATOPBI, MHAYKTUBHBIE JJIEMEHTHI.

19. Cralunuzaius 1 MoAroHKa mapaMeTpoB TIEHOYHBIX AJIEMEHTOB .

20. Ocobennoctu rudbpuanbix BUC. KoHCTpyKIMsS MHOTOCIOHHBIX KOMMYTAallMOHHBIX IUIAT.

3-konnoxeuym (Paszoen 5,6):

3amaun ¥ TPUHIUIIEI PYHKIIMOHATBHOM MUKPOIJICKTPOHHUKU. [ToHsATHE (DH3MYECKON HHTETpaIIHH.

OcHoBHbIE HampaBIeHUS Pa3BUTHs PYHKIIMOHAIBHON MUKPOAJIEKTPOHHUKH.

DJIEMEHTHI ONTOAIEKTPOHUKHU. XaPAKTEPUCTUKU U OCOOCHHOCTH ONTHYECKOM CBSI3HU.

Pa3HOBUAHOCTH ONTPOHOB, UX CTPYKTYpPa U OCHOBHBIE CBOWCTBA.

OnToanexktponHsie UMC u uHTerpaibHas onTHKa.

DJIeMEHTHI MarHUTOONITUKH. MaruuTHbie 3Q(GEKThl B TOHKMX MAarHUTHBIX TUICHKAX.

[IpuHIUITBI HOCTPOEHUS 3aIIOMUHAIOIINX U JIOTHYECKUX 371eMeHTOB Ha [IM/I.

[TpuHIIMTIBI TOCTPOECHUS JTIOTUYECKUX JIIEMEHTOB KPHUOJICKTPOHUKH.

TynuenbHbIe 3G hekTh Jo3edcoHa: MPUHIINI JEHCTBHSI, OCHOBHBIE CBOWCTBA, TPUMEHEHHE.

10. OcHOBBI aKycTO2EeKTpOHUKH. [Ibe303meKkTpruueckmii 3P deKT.

. O6beMHBIC U TOBEPXHOCTHBIC aKyCTHUECKHE BOJIHEL. [Ibe30pe30HaTOpEI.

. YcTpoiicTBa Ha TOBEPXHOCTHBIX aKyCTUYECKUX BOJIHAX: MPUHIIMI JEHCTBUS, OCHOBHBIE CBOMCTBA,
MIPUMEHEHUE.

13. OCHOBHBIE MTOJ0KEHUS U MOHITUS TEOPUU HAJIEKHOCTH.

14. 'HTEHCUBHOCTH OTKA30B, BEPOSITHOCTh 0€30TKa3HON PadOTEHI.

15. Tloka3aTenu HagEe KHOCTH.

16. TlocreneHHbIe U KaTaCTPOPUIECKUE OTKA3HI.

17. IlpuuuHBl 0TKA30B MOTYNPOBOIHUKOBBIX TprdopoB 1 UMC.

18. Hanexuocthb 31ementoB UMC B niestom. McnpITaHusT Ha HAIEKHOCTD.

[TyTn noBsilieHus kadecTBa U HaaexxkHoctn MMC.

OXNAN RPN~

—_ =
N —
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Memoouyeckue pexomenoayuu

[Ipn moAroToBKE K KOJUIOKBUYMY CIIEAYET, IPEXK/IE BCEro, MPOCMOTPETh KOHCIEKTHI JICKIMHA U
OTMETUTHh B HUX UMEIOLIHECS BOIPOCHI KOJIOKBUYMa. Eciii kakue-To BOIIPOCH! BBIHECEHBI IPETIoIaBa-
TEJIeM Ha CaMOCTOSTENIbHOE M3ydeHHeE, CIeqyeT OOpaTuThes K y4eOHOH JIuTepaTrype, peKOMEHIOBaH-
HOH IpernojaBaTesieM B KauyecTBE MCTOYHUKA. [Ipy MOATroTOBKE K KOJJIOKBUYMY TaKKe PEKOMEHIYeT-
CA IIOCCILICHUC KOHC}’J’IBTaL{I/Iﬁ AJi1 CBOCBPEMCHHOI'O CHATHA BO3HUKIIMWX BOIIPOCOB B INPOHICCCC MOAT0-
TOBKH. KOJIJIOKBHYM IIPOBOINTHCS B BHJIE YCTHOTO OIPOCA M COOECETOBAHUS CO CTYACHTOM.

Kpumepuu oyenusanus

CrerneHb MOATOTOBJICHHOCTU CTYACHTA HAa KOJJIOKBUYMC OLCHUBACTCA 110 CICAYIOINIUM KPUTC-
pyuAaAM: - ACHOCMb, YemKocmbv U 00KA3AMeNbHOCHb U3NIONCEHUS. OMEEMO8 HA eonpocsl, - sraoenue cne-
UUAIbHbIMU MeEPMUHAMU, CUCMEMHOCNb 3HAHUU NO meme KoJokeuyma. Hixe IIPpUBCACHA IIKaja
OLICHUBAaHWA.

Tabmuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJIIOKEUYME

Onenka

2 6as1a
«HeynoBJjieTBOPUTEILHOY

4 6a1a
«Y/10BJIETBOPUTEILHO»

6 6annoB
«Xopowo»

8 6a10B
«OTINIHO»

CrygeHT He 3Haer
3HAYUTECILHOM YacTH
BOIIPOCOB, JIOIIYCKaEeT
CYILIECTBEHHBIC OIINO-
KA B OTBETax Ha BO-

CTy,I[eHT IIOBCPXHO-
CTHO 3HACT BOIIPOCHI
KOJIJIOKBHUYMa, J0-
IMyCKacT HECTOYHOCTHU
B OTBCTC Ha BOIIPOC

CTyneHT XOpolIo 3HaeT Ma-
Tepuai, I'paMOTHO U IO CYy-
IIECTBY M3J1araer ero, J10Iyc-
Kasi HEKOTOpPbIE HETOYHOCTH B
OTBETE Ha BOIPOC

CryneHTt B moi-
HOM o0Bneme
3HAET MaTepHall,
rPaMOTHO U TIO
CYIIECTBY H3Ja-

MPOCHI raeT ero, He J0o-
MycKas CyILIecT-
BEHHBIX HETOY-
HOCTEH B OTBETE

Ha BOIIPOC.

5.2. TecThl

TecTupoBaHue M0 U3y4aeMbIM pa3jesiaM npoBoAuTcs 3 pas3a B cemectp. Ha Tecrax KoHTponupy-
ercst popmupoBanue 1eMeHTOB podeccuonanbHoi komneteHuu [1K-3. Hike npusenensr 00pasiisl
TECTOBBIX 3aJaHUI:

Obpas3ybl mecmoguix 3a0aHUlL:
1. Unmeepanvnou cxemou nazvigaiom:
+: 3JIEKTPOHHOE YCTPOUCTBO € BHICOKOM TUIOTHOCTBIO YIAaKOBKH 3JIEMEHTOB, CO3JJaHHBIX B €IUHOM
TEXHOJIOTHYECKOM ITHKJIE

- MOHOJIUTHOE YCTPOWCTBO /ISl IEYaTHOTO MOHTAaXa

- YCTPOWCTBO aKyCTOAIEKTPOHUKHU

-1 YCTPOMCTBO ONTOSJIEKTPOHUKH
2.: MukposnexmpoHuka - 5mo:

+: 00J1aCTh SNMEKTPOHUKH, OXBATHIBAIOIIEE MTPOOIEMBI HCCIEA0BAHNS, KOHCTPYUPOBAHHUS, U3T0-

ToBieHUsA IC 1 MUKPODIJIEKTPOHHBIX U3/1€JIUI HA UX OCHOBE

-: 00J1IaCTh MarHeTOdIEKTPOHUKH

-: 00J1aCTh ONTUKU

-: 00nacth GU3KUKH TBEPAOTO TeNa
3.: Ilo memooam uzeomosnenus UC kraccugpuyupyromes na:

+: MOTyNPOBOAHUKOBEIE, THOPUIAHBIC, TITICHOUYHBIE

-: TUICHOYHBIC U THOPUJTHBIE

-: IOJYPOBOAHUKOBBIE U TIJIECHOYHBIE

-: THOpUIHBIC U 3aKa3HbBIC
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4: Ilonynposoonuxosvie UC nasvigaromesi:
+: C, Bce 2JIeMEHTBI 1 MEXDJIEMEHTHBIC COCTUHEHUSI KOTOPOH BBHITIOJTHEHBI B 00hEME U Ha TI0-
BEPXHOCTH IOJIYIPOBOIHUKA
-: IC ¢ ni1eHOYHBIMU 3JIEMEHTAMU
-: IC ¢ HaBeCHBIMU BIIEMEHTaMHU
-: IC ¢ auaniekTpuyuecKkon u3ossuuen
5: Inenounou UC nazviearom UC:
+: BCE 2JIEMEHTBI U COCIMHEHUSI BHITIOJHEHBI B BUIE TJICHKU
-: BCE DJIEMEHTbI HABECHbIE
-2 BCE JIEMEHTHI Ha TOBEPXHOCTU KpUCTAIJIA
-: BCE AJIEMEHTHI B BHJIE€ TOJICTBIX TJIEHOK
6: I'ubpuonou UC nazviearom UC:
+: KOTOpas COJIEP>KUT IJICHOYHBIE TACCUBHBIE 3JIEMEHTHI U HABECHbBIC aKTUBHBIE AJIEMEHTHI Ha
€IMHOU 3JIEKTPUYECKOM MOI0OKKE
-: ¢ TUICHOYHBIMU 3JIEMEHTaMH TOJIIIUHON Oonee 1 MKM
-1 C INICHOYHBIMHU 3JIEMEHTAaMH TOJIIIIMHOMN O0Jee 3 MKM
-1 C IJIOTHOCTBIO YHaKOBKH 31eMenToB 500-1000 2mem/Mm?
7: Ilnomnocms ynaxkosku snemenmos 6 UC - smo:
+: KOJIMYECTBO 3JIEMEHTOB Ha €IMHUILY IJIOLIAJAN KpUCTaa
-1 KOJIMYECTBO AJIEMEHTOB Ha €IMHUILY 00beMa KpHCTalIa
-2 KOJIMYECTBO TPAH3UCTOPOB Ha €IUHUILy 00beMa KpHCTaslia
-: Konm4ecTBo 35eMeHToB B C
8: B monxonnenounot UC monwurna nienxu d:
+:d <1 mMxm
-:d <0,5 MKM
-2 0,1 <d<0,5 Mmkm
-:d <0,1 MKkM
9: Cmenenv unmezpayuu muxpocxemoi K onpedensemcs gpopmynoii.
+: K=InN
- K=1gN
-: K =10IgN
- K=10InN
10: AC nazvieaemcs 6onrvwou UC (BUC), ecau:
- K<=2
+:2<=K<=3
- K>=4
- K>=2

Memoouueckue pexomenoayuu

Tecmbir — 3TO BOIIPOCHI WIIN 3aJaHUs, IPEAYCMAaTPUBAIOIINE KOHKPETHBIN, KPATKHM, YETKUN OT-
BET Ha MMEIOIIUECS ITAJIOHBI OTBETOB. [Ipy caMOCTOSATENbHON MOATOTOBKE K TECTUPOBAHUIO CTYJEHTY
HEOOXO0UMO:

a) TOTOBSCh K TECTUPOBAHUIO, MPOpaboTaTh NHGOPMAIIMOHHBIN MaTepual Mo TUCHUIUINHE.
[TpoKOHCYIBTHPOBATHCS C MPETOAABATENIEM 110 BOIIPOCY BbIOOpa y4eOHOM JINTEpaTyphl;

0) 4eTKO BBIICHUTE BCE YCJIOBMSI TECTHMPOBAHHS 3apaHee. 3HaTh, CKOJBKO TecToB Bam Oyzaer
IPEJI0KEHO, CKOJIBKO BPEMEHHM OTBOAMTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKH PE3YJIbTAaTOB U
T.I.

B) IpHUCTyMas K paboTe ¢ TecTaMH, BHUMATEIbHO U JI0 KOHIIA IPOYTUTE BOMPOC M Ipeasarae-
MbI€ BapuaHThl OTBETOB. BbiOepuTe nmpaBuiibHbIe (UX MOXKET OBITH HECKOJIbKO). Ha oTaensHOM nHcTKe
OTBETOB BBIMUIIUTE U(PY BOIpoca U OYKBbI, COOTBETCTBYIOIIME IPABUIBHBIM OTBETaM;
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I') B IpoIlecce pPelIeHHs JKeIaTelbHO MPUMEHSATh HECKOJIBKO TMOIXOJOB B PEIICHUH 3aaHUs.
OTO MO3BOJSIET MAKCHUMAIbHO TMOKO ONEpUpPOBATh METOAAMHU PEIICHHs, HaXOMs KaXIbld pa3 ONTH-
MaJIbHBII BapyaHT.

1) ecau Bl BeTpeTnim 4pe3BhIYaiiHO TPYAHBIN 11t Bac Bompoc, He TpaThTe MHOTO BPEMEHH Ha
Hero. [IepexoanTe k Apyrum Tectam. BepHuTtech K TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BpEeMs Ui MPOBEPKH OTBETOB, YTOOBI M30EKaTh MEXaHUYECKHX
OIINOOK.

Kpumepuu oyenusanus

Tabmuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus

OneHka
HEYIOBJICTBOPUTEIHHO YIOBJIETBOPUTEIHHO XOPOIIIO OTJINYHO
0 OamnoB 3 Oaina 4 Gamta 5 OamioB
Menee 50 % npaBUIbHO BbI- 50-70%  mpaBwisHO | 71-85% mpaBmiib- | 86-100% mpaBuiib-
MMOJIHEHHBIX 3aaHUI. BBIIOJIHEHHBIX 3aJa- | HO BBIIIOJHEHHBIX | HO  BBIITOJIHEHHBIX
HUM. 3aJlaHnM. 3aJIaHUH.

5.3. 3aganus 1y NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA
5.3.1. 3agaHus AJ151 IPAKTHYECKUX 3aHATHI

(Koumponupyemvie komnemenyuu I[1K-3)

BaxxHoil cocTaBHOI 4YacThi0 y4eOHOro mpolecca B BY3€ SIBJISIOTCS NPAKTHUECKUE 3aHSITHSL.
[TpakTyeckue 3aHATHS IOMOIalOT CTY/AEHTaM IIy0Xke yCBOUTh y4eOHbIM MaTepuall, IpuoOpecTH Ha-
BBIKM TBOPUYECKOW pabOThl HAJ JOKYMEHTaMH M NEPBOMCTOYHHMKAMU. TeMaTHKa MpPaKTUUYECKUX 3aHs-
TUIl (opMHpYETCs Ha OCHOBE Y4eOHOro MaTepualia M3JaraéMoro Ha JIGKIMSX U IpeasiaraéMoro Jyis
CaMOCTOSITENIbHON IPOPabOTKH.

[TnaHbl MpakTUYECKUX 3aHATHUM, UX TeMaTHKa, peKOMEHJlyemasl JIMTeparypa, 1Iejib U 3aJauu ee
HN3YUCHUA COO6HIaIOTC$I npenoaaBaTejicM Ha BBOJHBIX 3aHATUAX, BKIIIOYAA BblAa4y WHAWBUAYAJIbHBIX
TEM JJIA MUHH — JOKJIaaa C Hp€3CHTaHI/IeI71 110 KJIIIOYCBBIM BOIIPOCaM IMPAKTUYCCKOI'0 3aHATHA. HOKJ’I&I{
TOTOBUTHCA OAHHUM CTYACHTOM 100 prHHOI\/'I CTYACHTOB. He3aBucuMo OoT TOro TOTOBHT CTYACHT OOK-
Ja] 0 TeMe WIJIM HeT TpeOyeTcsl caMoCToATeNbHas MpopaboTKa 0003HAYEHHOM TeMbI, YTOOBI 00CYX-
JIeHHe MaTepHaia OblJI0 IPEAMETHBIM U B3aUMHO IOJIE3HBIM.

Hwxe npuBeneH npuMepHbIN IUIaH NpoBeAcHUs npaktudeckoro 3aHsatus Nell mo teme «Co-
craBneHune u opopmienue mapupytHoi kaptsl TII uzrorosnenus I1I1 koMOMHUPOBAaHHBIM MTO3UTHB-
HBIM METOJIOM.».

IInan npakmuuecko2o 3anamusi.
1. IIpenonaBaTens B KpaTKoil hopme XapakTepusyeT Kpyr paccMaTpuBaeMbIX BOIIPOCOB, yCTaHaB-
JIMBACT aKCHTHI Ha LHEJIN U 3aJa4d NPEACTOAIICTO 3aHATHA.
2. BI)ICTYHJ'IGHI/Ie CTYACHTA, JOKJIAd Ha TEMY « COBpeMeHHI)Ie TEXHOJIOJITINU U3rOTOBJICHUS II€YAaT-
HBIX TUIAT AJIS U3JEIUN JIEKTPOHHON TEXHUKNY.
3. O6¢cyxIeHne U TOMOJTHEHHS TOKJIaa.
4. Onpoc CTyIeHTOB 1O KJIIOYEBBIM BOIIPOCAM MPAKTHUUECKOTO 3aHATHS:

Ipumepnviii nepeuens 60npocos u 3a0anHull

1.Yro BKiItOYaeT B ce0si MPOU3BOJACTBEHHBIN Iporiecc?

2. YTo Takoe TEXHOJOTMYECKH TTporiecc?

3. JlaiiTe onpeeneHne onepanui U TEXHOJIOTHIA onepanuu?

4. Yto TaKo€ TEXHOJOTMYECKHUI iepexoa’?

5. Uto pa3zpabaTsiBaeTCsl P MPOSKTUPOBAHUU HOBBIX TEXHOJOTHUYECKUX IPOLIECCOB?
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6. UTO MpOoUCXOAUT HA MIEPBOM HTal€ U3rOTOBJICHUS IEYATHBIX IIaT?
7. Kak co3aeTcst 37eKTpOIpOBOASILINN CIIOM?

8. Kak npoucxonut nporecc HaHeceHus Gporopesucra’?

9. Yto Takoe mpolecc TPaBICHUs U KaK OH OCYILECTBIsETCS?

10. KakoBbI tocTonHCTBa HH(DPAKpACHOW CYIIKH?

11.Yto npexncrasustor codoit O u MIIII?

12. [Ins wero Ha noBepxHocTh [1I1 HAaHOCAT 3alIMTHBIE MOKPBITHS?
13. /111 4ero uCronb3yroTCs MIAThl Ha (PTOPOILIIACTOBOM OCHOBAaHUH?
14. Kak u3rotaBianBarOT KEPAMUYECKUE NICYATHBIC T1aThI?

5. 3akiroueHue nmpernoaaBareiiad: pEe3IOMUPYET BBICTYIINICHHUE CTYACHTOB, YKa3blBa€T Ha JOITYLICH-
HbI€ OIINOKU U IMPOACHACT BOIIPOCHI, CBA3aHHBIC C HUMMU, HY6J'II/ILIHO OLCHUBACT pa60Ty CTy-
JCHTOB C BBICTABJICHHUEC 6aJ'IJ'IOB, npeajararoTca T€EMbl MUHHU —AOKJIaJO0B Ha CIICAYIOIICEC 3aHsA-
THC.

Memoouueckue pexomenoayuu

Haunnas moAroToBKy K MPakTHYECKOMY 3aHSTHIO, HEOOXOJIMMO, MPEXKIE BCEro, yKa3aTb CTY-
JEHTaM CTPaHUIIbI B KOHCIIEKTE JICKIIM, pa3/iebl Y4eOHUKOB U YyUeOHBIX MOCOOUH, YTOOBI OHU TOJTY-
qyuin o0lee MpeCTaBlIeHne O MECTE U 3HAUEHUU TeMbl B U3y4aeMOM Kypce. 3aTeM cleayeT peKOMeH-
J0BaTh UM MOpabOTaTh C AOMOJHUTEIBHON JTUTEPATypOH, CAeNaTh 3aUCH 110 PEKOMEHI0BAHHBIM UC-
TOYHHKAM.

[ToarotroBka k MpakTUYECKOMY 3aHSTHIO BKIIFOUAET 2 3Tamna:

— OpPraHU3alMOHHBIN;

- 3aKpeIUICHUE U YTIyOJICHUE TeOPETUICCKIX 3HAHUM.

Ha mepBoM 3Tame CTYACHT IUIAHUPYET CBOIO CAMOCTOSATEIBHYIO PadOTy, KOTOpas BKIOYACT:
YSICHEHHE 3aJIJaHUsl Ha CAMOCTOSITENbHYIO padoTy; MOA00p PEKOMEHIOBAHHOM JUTEpPaTyphl; COCTABIE-
HUE TUTaHa paboThl, B KOTOPOM OMPEIENSIIOTCS OCHOBHBIEC MMYHKTHI MpeACTOsIIeH moarotoBku. CocTas-
JIeHHE TJIaHa JUCHUILTUHUPYET U MOBHIIIAeT OpPraHM30BaHHOCTE B paboTe. BTopoii aTam BKiIIOYaeT He-
MOCPCACTBCHHYIO IMOATOTOBKY CTYACHTA K 3aHATHUIO. Haunnatn Haao C U3Y4YCHHA pCKOMCHHOBaHHOﬁ
nutepatypsl. Heo6X01uMo MOMHHTB, UTO Ha JIEKIIUU OOBIYHO paccMaTpHUBAETCsl HE BECh Marepual, a
TOJIBKO €ro 4acTh. OCTaNbHAS €T0 YaCTh BOCIIOJHSETCS B TIPOIECCE CAMOCTOSITEIILHOM paboThl. B cBs-
3 C 3TUM paboTa ¢ pEeKOMEHIOBaHHOM JUTepaTypoi oos3arenbHa. Oco0oe BHUMaHUE MPU 3TOM HEoO-
XOJIMMO OOpaTUTh Ha COAEpKaHHE OCHOBHBIX MOJOXKEHHUH U BBIBOAOB, 00BsICHEHUE SIBJICHHUM U (DaKTOB,
YSICHEHHE MTPAKTUYECKOTO MPHUIIOKEHUS PACCMaTPUBAEMBIX TEOPETUYECKUX BOIIPOCOB.

B npouecce 3Toili paboThl CTYIEHT JOJKEH CTPEMUTHCS MOHSTH U 3allOMHUTH OCHOBHBIE ITOJIO-
KEHHS pacCMaTpUBAEMOT0 MaTepHala, IpUMEpbl, MOACHSIOUINE ero, a TaKXKe pa3zodpaTbcs B HILTIOCT-
paTUBHOM MaTrepuaje. 3aKaH4YMBaTh MOJATOTOBKY CJIEYyEeT COCTAaBIIEHHWEM IUIaHA (KOHCIEKTA) MO U3Yy-
qaeMOMYy MaTepuainy (BOIpPOCY). DTO MO3BOJIIET COCTaBUTh KOHLIEHTPUPOBAHHOE, C)KATOE IMPEJCTaB-
JIeHHE M0 U3y4aeMbIM BompocaM. B mporiecce MoAroToBKH K 3aHATUSM PEKOMEHYETCsl B3aMMHOE 00-
CYXJIEHUE MaTepuaia, BO BpeMsi KOTOPOI'O 3aKPEIUIAIOTCS 3HaHMS, a TaK)Ke MPUoOpeTaeTcs NpakTUKa B
U3JI0)KEHUU U Pa3bsSCHEHUU TOJTYYEHHBIX 3HAaHUHM, pa3BuBaercs pedb. [Ipu HeoOXoauMocTu cieayet
oOpamiarbes 32 KOHCYIbTallME! K MPeno/aBaTeio.

[ToaroroBka MUHH- TOKJIaJa ¢ Ipe3eHTAlMEN MaTepHala npeanoaaraeT 0osee riayooKyro Noaro-
TOBKY 1O TeMe Aokjana. JKematenbHo, yTOOBI CTYJIEHT HpHU MOATOTOBKE JOKJIAIOB MO TeMa Kacaro-
HIMMCSI METOJIOB MOJTyYeHUs U MOIU(UKALUMY HAHOMATepUaioB U HAHOCTPYKTYpP M criocobaM KOHTPO-
Js1 UX MapaMeTpoB oOpalnancs K NaTeHTHBIM UCTOYHMKAaM. MUHM- JOKJIaJ TOTOBUTHCSA Ha BBICTYILIE-
HUE€ PAaCCUUTAHHOE TPUMEPHO Ha 7-10 MUHYT.

Kpumepuu oyenueanus
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CryneHt, ycnemHo pa®oTaolmuil Ha NPaKTUYECKUX 3aHATHUAX IOJIydaeT B KOHIlE cemecTpa 21
Oami(cM. Ta6i.6). lllkana oneHnBaHus pabOT Ha 3aHATHSIX YCTAHABIUBACTCS B HA4aJle CEMECTPa U JI0-
BOJUTCSA JI0 CBEJCHUS 00YYarOIINXCs CTYICHTOB.

Tabmuua 9. Ilpumepnas wxana oyenusanus pabomul cmyoeHma Ha RPAKMUYECKUX 3aHAMUAX

Ne MaxkcumanbHO
n/m BO3MOKHOE
Bi paboTs! KOJIMYECTBO
OaoB
3a KOHTPOJIBHYIO
TOUKY
1. Jlokmaza ¢ mpe3eHTanuei Marepraia o TeMe 3aHsATusI(He MeHee 3 9
JIOKJIaJIOB B CEMECTPE)
2 YcrHble 1100 MUChbMEHHBIE OMPOCH HA TPAKTUYECKOM 3aHITHH 9
3 AxTtuBHas pabora (yuactue B 00CYKIEHUSX, JOTIOJIHEHUS OTBETOB, 3
3aMHTEPECOBAHHOCTD U T.JI.)

5.3.2. 3agaHus 17151 1a00pATOPHBIX 3aHATHH

(Koumponupyemasn komnemenyus [1K-3)

JIaGopaTopHBIi MPAKTUKYM SIBIISICTCS BaKHBIM 3JIEMEHTOM OOydYeHHs, T.K. IPUBHBAET HABBIKU
CaMOCTOATENIFHON paboThl. B pamMKax AMCHHMIUIMHBI CTYIEHTHI JOJDKHBI BBIIOJIHUTH S5 1a00paTOPHBIX
paboT, OXBATHIBAIOIINX PA3IMYHBIE PA3JIENbl TEOPETHUECKOTO Kypca. PaboThl OpreHTHPOBAHBI HA U3Y-
YEeHHE OCHOB TEXHOJIOTHHU SJIEKTPOHHON KOMITOHEHTHOW 0a3bl, HCIOJIB3YS TEXHOJIOTHH (PU3NIECKOro U
MaTeMaTHYECKOTO MOJEIIMPOBAHUS TEXHOJIOTHYECKUX MPOIEcCOB. MoAEeTMpoBaHUE TPOBOIUTHCS C
npUMeHeHHeM nporpaMmmHoro obdecrnieyenus MathCad.

Ilpumep munosoii nabopamopHoti pabomuol

«Mooenuposanue npoyecca MacHempoHHO20 HANBLIEHUS MEMANTUYECKUX NIIeHOK)
enpro paboTHI SBIAETCS:
- O3HAaKOMJICHHUEC C IMPOLECCOM MAarH€TPOHHOI'O HAINMBJICHUA TOHKHX ILJI;
- OIIPCACICHUEC PEIKUMOB MAarHCTPOHHOT'O PAaCIIbUICHUA AJIA TOJTYYCHUSA METATINIMYCCKUX TIJICHOK
3aJJaHHOM TOJIIINHBI.

Memoouueckue pekomenoayuu

BeimonHenue kax ol 1abopaTopHOi pabOThI CKITaABIBACTCS U3 CIIEAYIONINX 3TAIOB.

1. CamocrosTenbHas TOATOTOBKA CTyAEHTOB K pabote. Ilepen Hauamom paOOTHI CTYHEHTHI
JTIOJDKHBI Y€TKO MPEJICTABIATh ce0e 11eIh padOThl U CYIIHOCTh OKUAAEMBIX PE3yIbTaToB. JloKeH OBITH
HOATOTOBIICH JEKTPOHHBINA (pailin Ui pacyera peXKMMOB MarHETPOHHOTO paciblieHus. CTy/AeHTHI, He
IOATrOTOBUBIINECA K pa60Te B COOTBETCTBHHU C DTUMU Tpe6OBaHI/I$IMI/I, K BBITIOJIHEHHUIO pa6OTI)I HE 10-
MyCKAaOTC.

2. HpOBe}IeHI/Ie MOACIIUPOBAHUA: MMOJTYYUB UCXOJHBIC JaHHBIC 110 MaTCpraly U TOJIIMUHE MMIICHKU
CTYZIEHT JIOJDKEH MyTeM MOJICITHMPOBaHMs BBIOPAaTh PEKUMBI MarHETPOHHOTO pacriblieHus( BpeMs: Ha-
MBUICHHSI , PACCTOSTHAE OT MUIIEHU JI0 TOJIOKKH, HAMPsHKEHWE MarHeTpoHa, TOK MarHeTpoHa), ooec-
neynBaronre TpedoBaHus K mwieHkH. [Ipu pabore B 1abopaTopuu HEOOXOAUMO CTPOTO BBITIOJIHSATH BCE
NpaBUJIa TEXHUKN 0€30MaCHOCTH M YKa3aHUSs MPETO1aBaTels.

3. CocraBieHue oTdeTa o npojiesiaHHo| padore.

OTtuer AOJIKCH COACPKATh UCUCPIIBIBAIOIIUE NAHHBIC, KaK O ICIIN pa6OTBI, TaK U O pE3yJibTaTax
B CJIEAYIOIIEH NOCIEeJ0BATEIbHOCTH:

v/ 3a/1aHHE;
v onucanue 6a30BOTO MPOIECCa;
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v aJITOPUTM MOJICTUPOBAHHSE;
v/ pe3yIbTaThl MOJIEITUPOBAHUS;
v/ 06111e BBIBOJIBI O pabOTE U 3aKIIFOYEHHE.

Tekct oTueTa M0JDKEH OBITH HAMMCAH aKKypaTHO U pa300PUYMBO OT PYKH WIJIHM MIPEICTABIICH B BH-
Jie pacrevyaTKy, Iociie KOMIBIOTEPHON BepcTKH. B 000MX ciiydasx TEKCT TOJDKEH MPEACTaBIsATh COO0M
JIOTUYECKOEe M3JIOKEHHE CylecTBa Bonpoca. Hepomyctumo npusenenue GopMyil, Tabmuir 6€3 pa3bsic-
HEHUH BceX 0003HAYCHHUH U cokparmeHnii. OTUeT AOKEH OBITh MOHATEH JUIsl KaXK0T0 YATAIOIIETo 0e3
KaKUX-THOO0 TOTIOJHUTEIHHBIX BOMIPOCOB Y COCTABUTEIICH OTUYETA.

4. Tlocne MMpEACTABJIICHUA OTUECTA CTYACHT JOJIKCH UMCTh, KAK MUHHUMYM, IIOBEPXHOCTHBIC 3HA-
HUS IO KOHTPOJIBHBIM BOIIPOCAM K pa60Te, HMCIOIUMCA B MCTOANYCCKUX YKA3aHHUAX, U €EMY BbICTAaB-

asieTcst 0ail, KOTOPBIM OlIeHEHa JaHHas JaboparopHas padoTa.

CTyaeHT BBIMOJHUBIIMK U 3aIIUTUBIIAN Bce JJaOOpaTopHbIE pabOTHI MO AUCHUILUIMHE MOTy4aeT
KoHIe cemecTpa 21 6amn. Kaxnas naboparopHas pabora B 3aBUCHMOCTH OT CTENEHU CIOKHOCTU
BaXHOCTU TE€MBI OlleHHBaeTcs nHAnBUAyanbHbIM OamoMm (K). [kana onennBanus 1abopaTOpHBIX pa-
00T ycTaHaBIMBAETCS B HaYalle CEMECTPa U IOBOJIUTCS A0 CBEACHUS 00YJAIOIIUXCS CTYACHTOB.

Tabmuna 9. Memoouxa oyerusanue 8blNOIHEeHUs IMAN08 1AOOPAMOPHOL pabombl

Ne PeliTuHroOBbBI#
Bua 3rana
n/n 0aJLI
1. JlomycK 1 BBITTOJTHEHHE AKCTIEPUMEHTAIBHON YacTh paboThI 03K
2. [IpencraBnenue otueta no Tpedyemoit popme K ciaye padoThl 02K
b
3. 3amuTa paboThl 0.5K

[Tpumeuanue: K — konmuecTBO OaJIJIOB, OTBOJIMMOE B paMKax PEHTUHTOBOIN CHCTEMbI Ha JAHHYIO
paboTy, KOTOpOe ompeAeNsaeTcs IpernoaaBareieM B Hauane J1ab0paTopHOro Kypcea.

5.4. [Ipome:xkyTouHAasi aTTecTANMS
5.4.1. 3auer

(Koumponupyemasn komnemenyus [1K-3)

N3yuenne qUCIUIUIMHBI B 7 CEMECTPE 3aBEpLIACTCS YCTHBIM 3a4eToM. [IepedeHb npuMepHbIX BOIIPO-

COB K 3a4CTy NPUBEACH HUKC:

1. KOHCTpYKTHUBHO-TEXHOJOTHYECKHE OCOOCHHOCTH U HAIIPABJICHUS Pa3BUTUSI COBPEMEHHBIX TEX-
HoJyioruii co3manust POC.

2. TexHOomOTHs MPOU3BOJICTBA, KaK OJIMH U3 BaXKHEHIIMX TanoB co3ganust POC.

3. TexHonoruyeckuii mpouecec, Kak 4acTb MPOU3BOJACTBEHHOTO MPOIECCa.

4. Tumibl IPOU3BOJICTBA, UX XAPAKTEPUCTUKHU U OTIUUYUTEIIbHBIC TIPU3HAKH.

5.Bubl TEXHOIOTMYECKUX MPOLECCOB B 3aBUCUMOCTH OT OpraHu3allii CTENEeHU JAeTaln3aluu

TEXHOJOTMYECKHUX MPOLECCOB (€AMHUYHBIN, TUTIOBOM, TPYNIIOBON, MapLIPYTHBIN, ONepaIiioH-

HBI).
6. KOMIUTEKTHOCTh TEXHOJIOTMYECKHX JOKYMEHTOB B 3aBUCHMOCTH OT THIIA U XapaKTepa MPOU3BO/I-

CTBa.

7. TexHoMIOrM4ecKas onepanus: Kak OCHOBAa TEXHOJOIMUYECKOTO IpoIecca.

8.CebecToMMOCTb U TPYJOEMKOCTD ONlEepalnid.

9.CoctaB HOpMBI BpeMeHU. MeTo1bl HOpMUPOBAHUS.

10. Yuér npu pazpaboTke TEXHOJIOTHUECKOM omnepanun TpeOoBaHuUil 10 TeXHUKE O€30MaCHOCTH U
9KOJIOTUH.

11. Bo1bop onTuManbHOTO TEXHOJIOTHUECKOTO Mpoliecca o KPUTEpUsIM ce0ECTOMMOCTH U TPY/I0-
€MKOCTH.

12. BIOOp TEXHOJIOTHYECKOM CXeMbl MOHTaXa U COOPKU U3eusl.
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13. BI6Op OCHACTKU M HHCTPYMEHTA METOJI0B KOHTPOJIS.

14. PazpaboTka TEXHUUYECKOTO 3a/IaHUs HA IPOSKTUPOBAHNE U U3TOTOBIICHUE OCHACTKH.

15. Boi6op ob6opynoBaHus.

16. IloHsATHE O TOYHOCTH TEXHOJIOTMYECKUX OINEpaLUi.

17. Pacuér xonnyectBa pabouux, pabouux MecT, 000pyI0BaHUs, OCHACTKH, MHCTPYMEHTA B 3aBU-
CUMOCTH OT TPYJOEMKOCTH U ITPOrpaMMbI BBIITYCKA U3IETUH.

18. Pa3zpaboTka TEXHOJIOTUYECKUX IIJIAHUPOBOK MPOU3BOJACTBEHHBIX YUAaCTKOB JJIl H3TOTOBJICHHS
POC pa3snuuHbIX CTPYKTYPHBIX YPOBHEH.

Memoouueckue pexomenoayuu

[ToaroToBKa CTyIEHTOB K 3a4eTy BKJIIOYAET NPOPaOOTKY JIEKIMH, B TEUEHHE CEMECTpa U HEIo-
CPEJICTBEHHYIO IIOJATOTOBKY B JIHHU, IIPEILIECTBYIOIINE 3a4€Ty, BKIKOYasl, KOHEUHO, IOJTOTOBKY K KOJI-
JIOKBHUYMaM, TECTUPOBAHHIO, BBINOJIHEHUIO JJAOOPATOPHBIX PadOT U UX 3alLUTY.

Jlj11 MOATOTOBKHM K OTBETAM BOIPOCHI 3aueTa (OHM BBIJAIOTCS B KOHIIE CEMECTpa) CTYACHT J10JI-
JKEH UCIIOJb30BaTh HE TOJIBKO KYypPC JIEKIIMHA, HO M1 OCHOBHYIO U JOIOJIHUTENBHYIO JTUTEPATypy IS BbI-
pabOTKH yMEHHUSI 1aBaTh Pa3BEPHYTHIE OTBETHI HA TOCTABJIEHHBIE BOIIPOCHI.

B Xoze noAroToBku K 3ayeTy CTyIEHTY He0OXOAUMO oOpaliaTb BHUMaHUE HE TOJIBKO Ha ypo-
BEHb 3allOMUHAaHMSI, HO U Ha CTENEHb OHMMAaHUS U3y4aeMbIX BOMPOCOB. A 3TO JIOCTUTaeTCsl HE IPO-
CTBIM 3ayYMBAaHHUEM, a YCBOCHUEM IPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUN aHAJIMTUYECKUM MBIIILIE-
HueM. ClieZjoBaTeabHO, HEMOCPEICTBEHHAs MOATrOTOBKA K 3a4eTy JODKHA B Pa3yMHBIX IPONOPLUSIX
coueTaTh U 3allOMUHAHUE, U TOHUMAHHUE IIPOrPaMMHOT0 MaTepHuaa.

Kpumepuu oyenusanus

«3auTeH0» BBICTABISIETCS 00yYaroIeMycs, TPOJEMOHCTPUPOBABIIEMY MTOJIHOE, BCECTOPOHHEE,
OCO3HAHHOE TPABHIHLHOE 3HAHHE MPOTPAMMHOIO MaTepuaja M HM3JI0XKHUBIIEMY OTBET JIOTUYHO, Tpa-
MOTHO, YO€IUTEIbHO, TOTOBOTO K JallbHelIIeMy po(eCcCHOHAaTFHOMY COBEPIICHCTBOBAHUIO.

[Ipu oTBeTe 0OyHAIOIIUNCS MOXKET TOMYCTUTh HEKOTOPBIE HETOYHOCTH, HErpyOble OTHOKH, 3a-
TPYIHATHCS B CAMOCTOSATEIIHHOM H3JIOKCHHH MaTepualia, HO MPaBUIHLHO OTBEYATh HA 3a/1aBacMbIe eMy
BOIPOCHI, B Pe3yJbTaTe HABOISIIUX BOMPOCOB C IOMOIIBIO MPENOIaBATENSI UCTIPABIATE TOMYIIICHHBIE
OIMMOKU U HETOYHOCTH.

«He 3auTeH0» MOXXeT ObITh BBICTABIEHO OOydaromeMycs, OOHApYKUBIIEMY HEIOJIHOE, He-
OCO3HAHHOE 3HAHUE YYEOHO-POTPAMMHOI0 MaTepHuaa, JOIMyCKaroIeMy rpyObie OmMOKH, HECTIOCO0-
HOMY CaMOCTOSITEIbHO H3JI0KUTh OTBET Ha BOIPOC, OTBEYAIOIIEMY HEMPABWJIBHO WU HE NAIOLIEMy
OTBET HAa 3aJIaHHBIC BOIMPOCHL. J[eMOHCTpUPYEMBI YPOBEHb 3HAHHWI HE MOXKET OBITH NMPU3HAH JOCTa-
TOYHBIM JIJIs1 PO ECCHOHATBHON AESITENFHOCTH.

Tabmuua 10a. Kpumepuu oyenxu kauecmea oceoeHusi OUCYUNTIUHDL, 3A8EPULAIOULELICS 3AUEOM

Bbanabl
o . Pe3yabTar
(peMTUHTOBOM KadyecTBO 0OCBOCHHUS TUCIUIIIINHEI
0CBOEHHS
OLICHKH)
3auTeHo
(63 mporie Bnaneer nmporpammubiM MaTepuaioM. CripaBisieTcs ¢ 3ajada-
46-70 c 5 H;lay MH, BONPOCAMH W JPYTMMH BHUJIAMH TPUMEHEHUS 3HAHUM.
- Bl 9y 3a-
P ‘feTa) Brageer pa3HOCTOPOHHMMHU HaBBIKAMU U MPUEMAMM BBIMOJ-

HCHUA IPAKTUYCCKUX 3a/1a4.

OOyyaromuiics UMeeT 3HaHHsI TOJIbKO OCHOBHOTO MaTepuana,
3auTeHo (C | HO HE YCBOWJI €ro JeTaleH, 10MycKaeT HETOYHOCTH, IEMOHCT-
36-45 MPOLIEYpON | pUPYET HEJOCTATOYHO MPABHIbHBIEC (DOPMYIUPOBKHU, HAPYIIIE-
Clla4yM 3a4eTa) | HUsl JIOTUYECKOM MOC/Ie0BaTeIbHOCTH B U3JI0KEHUU TPO-
I'paMMHOI'0 MaTepuaa, UCTIbIThIBAET 3aTPYAHEHUs IPH BbI-
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MOJIHCHUHU NNPAKTUYCCKUX pa60T.

JleMOHCTpHpYEeT HETTIOHUMaHUe MPOOJIEMBbI, HE 3HAET 3HAUH-
TENLHOM YacTH MIPOTPaMMHOTO MaTepHaia, JOMyCKaeT CyIie-
CTBEHHBIE OLTMOKH, HEYBEPEHHO, C OOJIBIINMU 3aTPYIHEHHUS -
MH BBINOJIHAET PaKTHYECKHE pabOThl. DIIEMEHTH KOMIIETEH-
MU HE COPMHUPOBAHBI.

MeHee 36 Oan- | He JOIYILEH K
na 3a4eTy

5.4.1. Jx3amen
(Koumponupyemasn komnemenyus I[1K-3)

N3ydeHne AUCUMILIMHEL B 8§ cEMECTpe 3aBepluaeTcs 3k3aMeHoM. [IpruMepHBIii nepeyeHb OCHOB-

HBIX BOIIPOCOB BEIHOCHMMBIX HaA 3K3aMCH IMIPHUBCICH HUXKCE:

1.
2.

hd

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.
20.

21.
22.

Enunas cucrema texnonoruueckou qokymentanuu (ECT/I). Haznauenue cuctemsl, cocTaB.

Crannmaptel ECT/I, onpenensitomme craauu pa3padoTKH, BUIbI © KOMIUIEKTHOCTh TEXHOJIOTHYE-
CKUX JJOKYMEHTOB: 001I1e TpeOOBaHUS K TEXHOJIOTHUECKUM JIOKyMEHTaM, IIpaBuiIa OpOpMIICHHS
TE€XHOJIOTUYECKHUX JOKYMEHTOB.

[TonsiTue neyatHoi miatel. OAHOCTOPOHHUE, ABYXCTOPOHHUE U MHOT'OCJIOMHBIE [1€YaTHbIE IJIAThI,
ruOKHe neyaTHbIe I1aThl, MUKPOOJIOKH U MUKPOCOOPKH.

Marepuansl neyaTHsix mwiaT. CtexkimoTekcronut. Mennas ¢onbra, ee usroronnenue. [lomyuenue
OJIHOCTOPOHHUX M JBYXCTOPOHHHMX I€YATHBIX ILIAT.

TexHomoruueckuit mporecc poroauTorpaduu.

[ToaroroBka nosepxHoctu. [loaroroBka noBepxXHOCTH MeTayuIndeckoi ¢goibru. [loaroroska mno-
BEPXHOCTH JIUAJIEKTPUKA.

Cetkorpaduueckuii MeTo | U3roTOBJICHUS MEYaTHBIX IJIaT.

DOTOXMMHYECKUI METOJ] U3TOTOBJICHUS MEYaTHBIX IIaT. AAIUTUBHBIN MeTo]]. CyOCTpaKTUBHBIHM
metoa. KomMOuHUpoBaHHBIH METOS,.

®oropesuctsl. HeratuBHble, MO3UTHBHBIE (GOTOPE3UCTHI. Buabl poTope3sucroB. MexaHusmsl 3a-
IIUTHL: TOTUMepHu3alys U ciuBka. Cyxue rmieHouHsle porope3uctsl. Hanecenne poTope3ucTos.
Tpasnenue. Mcnonb3oBanue mpouecca TpaBiaeHHs. TEeXHOIOTMYECKHE TMHUH TPABJICHUS.
Marepuansl TpaBUTEIEN UIs1 XUMUYECKOTO TPABJICHUSA. DIEKTPOXUMHUECKOE

TpaBieHue. [lna3Moxummuueckoe TpaBIeHHeE.

CuHre3 onepanuii 1 METOA0B ITpHU U3roToBIeHNU MHOTrocinoiHbIX [T (MIIII) meramnuzanueit
CKBO3HBIX OTBEPCTUH U MOMAPHBIM IIPECCOBAHUEM.

[Iytn noselmeHns mIoTHOCTH MOHTaxa B MIIIL.

KoHncTpykTuBHO-TexHOMOrn4Yeckuit ananus MIIII npyrux THIOB 1 KOHCTPYKIUH.

BnusiHue matepuanos (AMAIEKTPUK, POJIbIa, PE3UCTHI) U TUIIOBBIX ONEpanuii (MexaHudeckas u
XUMHYecKast 00paboTKa, OcaXX/IeHHE U OIUIaBJICHUE; HAaHECEHHE PUCYHKA ) Ha KaYeCTBO MEYATHBIX
iar.

TouHocTHOI pacueT npoBoasiero pucyska I1I1 ¢ yaerom TeXHOIOTHUECKUX OTPaHUYEHHH.
[TepcniekTuBsl pa3BuTus npoussozctsa [1I1: HoBble MaTepuabl, HOBBIIIEHHE TOYHOCTH U TUIOTHO-
CTH MOHTa)ka, NEPCIIEKTUBHBIE METOABI U3TOTOBJICHHUS.

TexHonornyeckre mporecchl U3roTOBICHUS pelibe(HbBIX, THOKO-KECTKOCTHBIX, KEPAMUYECKUX U
nomuuMuaabeix I1I1.

XuMuyeckast MeTajuin3anus. XUMHUECKUe OCHOBBI npoliecca. TexHomornyeckas TMHUS
nporecca. O6opynoBanue. Pexumel nporecca.

DneKTpoXUMHUYEcKasi MeTain3alus. XMMUYecKrue OCHOBBI IIporecca. TexHomorndeckas

auHuA nporecca. O6opynoBanue. PexuMsl mporecca.

23.
24.
25.
26.

Knaccudukanmst cmoco60B MOHTaxa.

TeXHOIOrusI MEXaHUYECKUX COCTUHEHUH.

TexHonorus pazbEMHBIX MEXaHUYECKUX COETUHEHHH (Pe3b00BbIX, ITTU(PTOBBIX, OAOHETHBIX ).
TexHonorus Hepa3bEMHBIX MEXAaHUUECKUX COCTUHEHNH (KOHCTPYKIIMOHHOM Maifikoil U cBapKoii,
CKJIEMBAaHUEM, PA3BAJIbLIOBKOM).
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27. TexHOJOTUS SNEKTPUUECKUX COCTUHEHUMN (KOHTAKTUPOBAHHUE).

28. Coegunenue naikoil. PU3HKO-XUMHUYECKHIE OCHOBEI ITAMKHU. Y CIIOBHUA, HEOOXOIUMBIE IS

29. nomyyeHus Ka4eCTBEHHBIX MasgHbIX coenuHeHuil. [Ipumensiembie npumnon u ¢irockl. [IpaBuna

30. BeiOopa. TexHoorn4ecKne MeTo Ibl aKu. [ pyImoBbie 1 aBTOMAaTH3UPOBAHHBIC METOIbI ITANKH.

Hcnonszyemoe 000pyaoBaHue.

31. OOuue nonoxenust. PopMupoOBaHUE IEKTPOHHBIX ITYUYKOB. DJIEKTpoHHAas nymka. [Ipoenenue u
CKaHHWPOBAHUE ANEKTPOHHBIM My4KOM. B3aumoielicTBrE 37IEKTPOHHBIX MTyYKOB C

32. TBepBIMU U Ta3000pa3HBIMU TEJIAMH.

33. DeKTpOHHO-Ty4YeBasi TEXHOJIOTHS HAHECEHHsI TOHKUX IJICHOK TYTOIUIaBKUX MaTepUaIOB.

34. Onucanue yctaHoBOK. PU3NKO-XUMHUECKOE 000CHOBAHHME TEXHOJIOTHYECKUX MPOLecCOB. Marte-
MaTHYECKOe OIpeieNieHue HEOOX0AMMON MOIITHOCTH ITy4yKa. XapaKTepUCTUKU MOJTy4aeMbIX ILjIe-
HOK.

35. MonekynsipHO-TydeBas TeXHoJorus. OnucaHue MeTojia U yCTPOUCTB.

36. MonHoe nnakupoBanue. MloHnszaropsl.

37. DU3UKO-XUMHUYECKOE OMHMCAHNE MIPOIECCOB MOJIYYCHHUS IJICHOK Ha MOAJIOKKAX.

38. PearenTs! 411 MeTO/1a Ta30BOI'0 TPAHCIIOPTA HEOPTAHUYECKUX COEIMHEHUH.

39. IlonyyeHue MOITYIPOBOAHUKOBBIX, OKCUIHBIX U METAITUYECKUX TUICHOK.

40. MOC-rupuisas SIUTaKCUS U peareHThl ISl IOTy4€HHUs [IJIEHOK MOIYIPOBOAHUKOBBIX COEIMHE-
HUH, METAJUIOB U OKCHJIOB.

41. OuucTtka ¥ OpUEHTAIUS TTOIJIOXKEK.

42. O6opynoBaHue U A0CTaBKa peareHToB. KOHTpOIb TaBIeHMs ra3os.

43. ITomyueHue miIeHOK HUTPUA0B MeToioM ['DD.

44. Coenunenue cBapkoil. OU3UKO-XUMUYECKHUE OCHOBBI CBapKH. Y CIIOBUS 00eCreUeHNs Ka4eCTBEH-
HBIX CBapHBIX COCUHEHUN. TEeXHOIOTUYECKHEe METOIbI CBapKu. ['pyImoBbie 1 aBTOMaTU3UPOBAH-
HBbIE METO/IbI cBapku. [Iprmensiemoe o6opynoBaHue.

45. CoeMHEHHE POBOSAIIMMHE KiIesiMU. DU3NKO-XUMUUYECKHE OCHOBBI CKJICMBaHUs. Y CJIOBUS 00€ec-
MEYEHUSI KAUECTBEHHBIX KJIESHBIX AJEKTPUUECKUX COCAUHEHUN. TEeXHOIOTrnYeCKHe MPOLECChl MpH-
kieriku. [Ilpumensiemoe o6opyaoBaHuUeE.

46. CoenuHeHne HaKpyTKOH. TeXHOIOrH4eCKUil polecc COeAMHEHU HaKpyTKOM. Y cl0BUs

47. nomy4yeHusl Ka4eCTBEHHBIX COEIMHEHUN HAKPYTKOI.

48. IToBepXHOCTHBIN MOHTaX KaK HauOoJiee TEXHOJIOTUYHBINA CIIOCOO M3TOTOBICHUS MEYATHBIX

49. y3710B.

50. MHOrocI0MHBIN ne4aTHbIH MOHTaX. OcoOeHHOCTH MHOTOCIONHEIX T1I1, M3roTOBIIEHHBIX

Pa3HBIMH METOJIAMHU.

Memoouueckue pekomenoayuu

[ToaroroBka CTyAEHTOB K 9K3aMEHY BKJIIOUAET NIPOpadOTKY JIEKIIU, B TEUEHUE CEMECTpa U He-
IIOCPEJICTBEHHYIO IMOJArOTOBKY B JTHU, IIPEAILIECTBYIOIINE IK3aMEHY, BKJIIOYas, OATOTOBKY K KOJUIOK-
BUYMaM, TECTUPOBAHUIO, BHIITOJHEHHIO Ja0OPATOPHBIX PA0OT U UX 3ALIUTY.

JlJig mOATOTOBKM K OTBETaM Ha 3K3aMEHAIlMOHHBIE BOIMPOCHI (OHM BBIAAIOTCS B KOHILIE CEMECT-
pa) CTYAEHT JIOJKEH UCIIOJIb30BaTh HE TOJBKO KypC JIEKI[UI, HO 1 OCHOBHYIO U JIOIIOJHUTEIIBHYIO JIU -
TepaTypy A BEIpaOOTKH YMEHHUs 1aBaTh Pa3BEPHYThIE OTBETHI HAa MOCTABJIEHHBIE BOIIPOCHI.

B Xome moAroToBKM K 9K3aMEHY CTYACHTY HE0O0XOAMMO oOpaiiaTh BHUMaHUE HE TOJIBKO Ha
YPOBEHb 3aIIOMUHAHUsA, HO U HA CTENEHb MOHMMAHMS M3y4aeMbIX BONPOCOB. MeXaHUUECKOE 3allOMH-
HAHUE YUCJIOBBIX 3HAYCHUHN XAPAKTEPUCTUK MATEPHUAIOB HE PEKOMEHIYETCs, HO CTYIEHT JOJIKEH OT-
YETJIMBO MPEACTaBIATh ce0e MOPsI0K ATUX BelUYrH. HemocpeacTBeHHas MOJrOTOBKA CTYACHTA K K-
3aMEHYy JI0JDKHA B Pa3yMHBIX MPONOPLUMSIX COYETATh W 3alIOMMHAHHE, U MOHMMAHHUE IPOIPAMMHOIO
MaTepuania.

Kpumepuu oyenusanusa

[To uToram sK3aMeHa CTyJEHTY, U3 MAaKCUMaJIbHOTO KOJIM4ecTBa 0aisioB, KoTopoe cocrasiser 30,
BBICTABJISIETCS:
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1)ot 27 no 30 6ayioB, eciau BiIaJeeT MPOrPaMMHBIM MAaTEPUAJIOM T10 TUCIHUILIMHE B TIOJTHOM
00BbeMe; JOCTaTOYHO TITyOOKO OCMBICTIHBAET AUCIUILIMHY, HCUEPIIBIBAIOIIE OTBEYAET Ha BCE BOIPOCHI;
yMeeT aHaJIM3UpOBaTh, CPAaBHUBATh, KJIaCCU(ULUPOBATH, 0000IaTh, KOHKPETU3UPOBATh U CUCTEMATH-
3UpOBATH U3YyYCHHBI MaTepHall, yCTaHABIMBATh IPUIMHHO-CIICICTBEHHBIE CBSA3U; YETKO (POPMHUPYET
OTBETHI;

2)0T 24 10 26 6an1oB, €CiM BIaJeeT IPOrpaMMHBIM MaTepUaJIOM ITOYTH B ITOJIHOM 00BbEMeE
(MMeroTCs MPOOEIIbl TOJIBKO B HEKOTOPHIX 0COOEHHO CIIOKHBIX pa3zesiax); cCaMOCTOSTENbHO U OTYaCTH
IPY HaBOJSIIMX BOMPOCAX JaeT MOJHOIECHHbBIE OTBETHI HA BOIIPOCHI; HE BCET/Ia BBHIACISACT Hanboee
CYLIECTBEHHbIE, HE JIOIYCKAET BMECTE C TEM CEPbE3HbIX OLIMOOK B OTBETAX;

3)ot 15 no 23 Gamnos, eciau BiIaeeT OCHOBHBIM 00BEMOM MPOTrPaMMHOI0 MaTepHaa 1o JUCIH-
IUIMHE; IPOSBIISIET 3aTPYAHEHUS B CAMOCTOSITEIbHBIX OTBETAX, ONEPUPYET HETOUHBIMU (POPMYIUPOB-
KaMH; B IIPOLIECCE OTBETOB JJOIMYCKAET OMIMOKY IO CYIIECTBY BOIIPOCOB.

B ciyuasx, korjga oOyuaronuiics He 0CBOMII 0053aTeNIbHBI MUHUMYM IIPOrPaMMHOI0 MaTepua-
Ja 1o JUCHHUIUIMHE, HE CIIOCOOCH OTBETUTH HA BOIIPOCHI JaXKe MPH JTOTIOJIHUTEIBHBIX HABOISAIINX BO-
npocax, BbicTaBisiercs 0 6aioB. CTyaeHT, Hefo0paBiuii 36 0anIoB B X0€ TEKYLIETro U pyOeXHOTo
KOHTPOJIS, K 9K3aMEeHY He Joryckaercsi. Huxe nmpuBeieHbl KPUTEPHH U TIOKA3aTeNN OLEHUBAHUS TIPO-
MEXYTOUYHOM aTTeCTal1H.

Tabmuua 100. Kpumepuu u nokazamenu oyeHUBAHUsL NPOMENCYMOYHOU ammecmayuu

[Ikana mo TpaANIMOHHOHN MATHOAIIHFHON CHCTEME

ba3oBbl1il ypoBeHb [IponBuHyTHIA Bricokuii
Heynosnersopu- YIOBJICTBOPHUTEIBHO /mud. YpPOBEHb YpOBEHb
TEJIBbHO 3a4eT Xopouio/ aud. 3aueT oTIu4HO/ 1u. 3a4eT

[Ixana mo 6ayIbHO-PEUTHHTOBOM CUCTEME
36— 60 61 — 80 | 8190 | 91 — 100

7. MeToan4eckue MaTepHaJibl, ONpee/siiolue Npoue ypbl OeHUBAHUA 3HAHMM,
YMEHHii, HABBIKOB M ONbITA /1eSITeIbHOCTH

Tabnuua 11. Pezynomamul oceéoenus yuebHou OuCYuniunbl, nooaexcaujue npogepke

Pe3yabTaTnl 00yueHus OcHoBHbBIE OKA3aTeJIN OLeHKH
(kxomMmeTeHMH) pe3yJIbTaTOB 00y4YeHHs
Cnoco0eH mpoBoauTh aHaau3 | 3HATH:
Npu4YuH Opaka NpM H3rOTOB- — Ha3HA4YE€HME U BUJbI TEXHOJIOTUYECKOM JOKYMEHTAINH;
JIEHMM M3eJIMid MHKPOIJIeK- — TpeOOBaHUsI €IMHONU CUCTEMBI TEXHOJIOTMUECKOU JIOKY-
TPOHUKH M [1aBaTb PeKOMeEH- meHTtauuu (ECT/l) u equHoi cucTteMbl TeXHOIOrHYe-
JAlMU MO0 HUX YCTPAHEHHUI0 H ckoit noarorosku npoussoactea (ECTIIII);(31)
npeaynpexnenuio (IIK-3): — CBOMCTBA MaTEPHUAJIOB U KOMIUIEKTYIOINX U3AEIUN
v TIK-3.1 BeisiBIIsieT TEXHO- POII u cucrem;(32)
Joru4eckue (pakTopsl BbI3bI- — BHJIbI COBPEMEHHBIX MeYaTHBIX IUIAT, CIOCOOBI MOHTaXa
BaroIIMe MOTPELUIHOCTH U3T0- panuosnementoB Ha III1, Tunossie TII uzrorosnenus,
TOBJICHUS U3/I€TUI MUKPO- coopku, ucnsitanuit [111;(33)
JIEKTPOHHUKHU. — TII u3roTOBJICHNS HHTETPAIBHBIX MUKPOCXEM;
v' TIK-3.2. JlaeT npeajioxe- — Metoabl KouTpois o TI1;(34)
HUS TI0 JIMKBUJAINH Opaka B — BUBI U MeTOIbI HcibiTanuii POIT u cuctem;(35)
MIPOM3BOJICTBE U3AEIUN MUK- — BHJIBI U BO3MOXXHOCTH TEXHOJIOTHUECKOTo 000py/10Ba-
PO3JIEKTPOHUKH. HUS, IPUCTIOCOOJIEHUH, HHCTPYMEHTA U CPEJICTB U3Me-
v' TIK-3.3. IIpennaraer BHe- penmii.(36)
CEHHME U3MEHEHUI B TEXIIPO-
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oecc.

YMerTh:
BBITIOJIHSTH HECJIOKHBIE TEXHOJIOTHYECKHE pacye-

ToL; (Y1)

OonpeaAcCIATh TPYAOEMKOCTDb U3IOTOBJICHUSA U3ACTIUA IO

TexHojoruueckomy mnpoueccy (TII);(V2)

TIL(Y3)

uuruHeL(Y4)

OCYHICCTBIIATH BXOHHOﬁ " IPpYyruc€ BUAbl KOHTPOJIA 11O
KOHTPOJUPOBATb CO6J'IIOI[€HI/IC TEXHOJIOTHYSCKOU JAuC-

— OCYIICCTBJIATh MECTPOJIOTHUYCCKYIO aTTCCTAalluO KOH-

TPOJIbHO-U3MCPUTCIIBHBIX HpI/I60pOB U aBTOMAaTHUKH

(KUTInA);(Y5)

— IPOBOJIUTH UCTIBITAHUE U3CIUi ¢ 0hOpMIICHUEM HEOO-

XO,HHMOﬁ JOKYMCEHTAIIMU HA OCHOBE MIPUMCHCHUSA

VKT;(V6)

Baagern:
— NEPBUYHBIMU HABBIKAMHU aHAJIN3a KOHCTPYKTOPCKOH J10-

KyMCHTAllu1, TCXHOJIOTMYCCKUX BO3MOXKHOCTEH opra-

Huzaruu;(B1)

MNEPBUYHBIMH HAaBbIKAMU pa3pa60TKI/1 THUIIOBBIX TCXHO-

JIOTHYCCKHUX IMPOUCCCOB U3TOTOBJICHUA, C60pKI/I,I/ICHBI—

tanuit POII u cucrem;(B2)
HaBbIKAMU BbIOOpA TEXHOJIOTUYECKOT0 000py10BaAHUS

10 TEXHOJIOTHYEeCKOMY Tporieccy;(B3)

IICPBUYHBIMU HaBbIKAMH pa6OTBI C UCIIBITATCIIbHBIM

ob0opynoBanueM u yctanoBkamu;(B4)

HaBI)IKaMI/IO(l)OpMJ'ICHI/ISI TEXHOJIOTHICCKON JOKYMCHTA-

I[UU C UCTIOJIb30BaHUEM MH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TeXHOJO0TUiA;(BS)

Tabnuua 12. Omanvr popmuposanus komnemenyuu u UCNONb3YeMble CPEOCMBA OYEHUBAHUS

Cocras DJieMeHThI KOMIIeTEeHII U
C“g‘gz‘::"e 31,32,33,34,34,3536 | VY1,V2,V3,V4,V5,Y6 B1, B2, B3, B4,B5
Buasbi 1.JIexuun 1.JIaboparopusie padots! | 1.JlabopaTtopHbie paboThI
3aHATHI 2.Koncynbranuu 2.CamocrostensHas pa- | 2. CaMmocrosiTenbHas pa-
3. CamocrosTenbHas pa- | 6ota 6orta
60Ta
CpencrBa 1. Illocewenue 3anamuu 1. J{onyck u evinoanenue | 1.3awuma pesynomamos
onenuBanusi | (cM., pasn.S, Tabm. 6). nabopamopHou pabomwl | 1abopamopuol pado-

2.Konnoxkeuym

(cMm., pazn.5, Tabn.7)
3. Tecmuposanue

(cMm., pazn.5, Tabmn.8)
4.3auem

(cMm., pa3n.5, Ta6m.10a)

(cm., pasn.5, Ta6m1.9)

2. Obpabomka pe3yb-
mamoe u no02omosKa
omuema o0 6bINOIHEHHOU
pabome. (cM., pa3.s,
Ta6:m.9)

mui(cM., paza.S, Ta6m.9)
2. Tecmuposanue(cMm.,
pasn.5, Ta6mn.8)

3. Konnoksuym(cm.,
pasn.5, Ta6n.7)

4. 3auem(c™m., pasn.s,

6. DK3ameH 3. Tecmuposanue(cm., Ta6m.10a)
(cMm., pa3n.s, pazn.5, Ta6:.8) 6. DKx3aMeH
Ta6:1.100) 4. Konnoxeuym(cMm., (cm., pazn.5, Ta6m.100)

27




pazn.S, Ta6n.7)
5. 3auem(cm., pazn.s,
Ta61.10)

YpoBeHb c(HOPMUPOBAHHOCTHU DIIEMEHTOB KOMITETCHIIMI B paMKaX U3y4YCHHsI JAHHOMN TUCIIUILIH-
HBI BKITIOYAET YETHIPE YPOBHS:
® HU3KULL YPOBEHb(0YEHKA «HEYO081emE8OPUMENbHOY) XapaKTEPU3yeTCs THO0 OTCYCTBHEM,
1100 YaCTUYHOH c(POPMUPOBAHHOCTHIO FIIEMEHTOB KOMITCTEHIHIA;

® 0A3060blll YPOBEHb (OYEHKA «YO0BIeMB8OPUMENbHOY) IBISETCS 0053aTEBHBIM ISl BCEX
00yJaromuXcs 1Mo 3aBEPIICHUU OCBOSHUS JIUCIUTUIHHEI, B IIEJIOM 3JICMEHTHI KOMITETCHIIUI

chOpMUPOBAHBI;

® 1POOBUHY MBI YPOBEHb (OYEHKA «XOPOULO») XapaKTEPU3YETCsl PEBBIIICHHEM MUHUMAb-
HBIX XapaKTePUCTUK CPOPMUPOBAHHOCTH KOMIIETCHIIMHU IO 3aBEPIICHUN OCBOCHHSI TUCITUTI-

JINHBI,

® 8bICOKULL YPOBEHb (OYEeHKA «OMAUYHO») XapPAKTEPU3YeTCs MAKCUMAJIbHO BO3MOKHOM BBI-
PaKEHHOCTbIO KOMITETEHIIMH U SBJISETCS] BaXKHBIM Kau€CTBEHHBIM OPUEHTUPOM JIJISl CaMo-
COBEPILIEHCTBOBAHMUS.

Hwxe B Tabnuue 13 npuBeneHs! 00IIMe XapaKTePUCTUKU U KPUTEPUH OIICHUBAHUS YPOBHS OC-
BOEHUS 3JIEMEHTOB KOMIIETEHIIUN 3aKPEIUVICHHBIMHU 32 TUCLUILIMHOM.

Tabnuua 13. Obwue xapakmepucmuku nokazameneti u Kpumepues OYeHUBaAHUs
KOMRemeHyuu no manam

IToxka3zaTenn 3HATD YmMmerhb Baanern
U KPpUTEPHUH
«O1nuuHO» O6mamaer  (dakTuye- | YMeeT NpuUMEHATH 10- | Bioageer TexHomorus-

(BBICOKHUI YPOBEHb)

CKUMH M TEOpeTHYe-
CKHMH 3HaHHSIMH B
npefenax M3y4yaemMou
00JacTH C IMOHMMAaHH-
€M IpaHuI] MPUMEHH-
MOCTH.

Hy‘IeHHI)Ie 3HAHUSA IJIA
peleHus: IPOU3BOJICT-
BC€HHBIX W HCCJIEOAOBaA-
TENbCKU 3aJa4 B H3Y-
JyaeMou 001acTH

MH B U3y4aeMoOU Ipea-
METHOH o00lacTd H
MMEET HABBIKM HX CO-
BEPILIEHCTBOBAHMUSI.

«Xopo1o»
(MpoaABMHYTHIN
YPOBeHb)

3Haet GakThl, MPUH-
ILIUTIBI, TIPOIECCHI, 00-
e MOHSATHS U KaTe-
TOPHUH B TIpeesiax
n3y4aeMoii obnactu

Ob6nagaer AMana3oHOM
NPAaKTUYECKUX  yMe-
HUM, TpeOdyeMbIX IS
perneHust mpodeccuo-
HAJIbHBIX 33124

AJanTupyeT cBoe 1o-
BeJIEHUE K 00CTOS-
TEJbCTBAM B peILICHUH
3a/1a4 B U3y4aeMou
obsacTu

«Y IOBIETBOPUTEIBLHO)
(MoporoBbIil YpoBeHb)

OO6magaer 0a30BBEIMU
0OLIMMHY 3HAHUSIMU B
n3y4aeMoi obnactu

OO6namaeT OCHOBHBIMH
yYMEHUSIMH, TpeOye-
MBIMHU JI51 BBITIOJIHEC-
HHUsSI HECJIOKHBIX 3a1a4
B M3y4aeMo# o0nactu

CriocoO€H BEHIITOJIHSITE
paboThI B U3y4aeMoi
o0iacTu o1 KOHTPO-
JIEM .

«HeynoBneTBopuTeIbHON
(Huskmuii ypoBeHb)

OTpBIBOYHBIE 3HAHUS,
MyTaeT OCHOBHBIE TI0-
HATHS U KaTEerOpUH B
n3y4aeMon o0nactu.

YMeHus He M03BOJISAIOT
BBITIOJTHUT HECJIOKHBIC
3aJauu B U3y4aeMoi
o0jacTu, cCoBepIIaeT
OLITMOKH.

VcnbIThIBaET TPYIHO-
CTH TIPH PELICHUH 3a-
Jad B U3y4aeMoi 00-
JIACTH JTaXe MO PyKO-
BOJICTBOM

Ocnognas numepamypa
1.Crenanenxko U. I1. OcHoBBI MUKpPO3IEKTPOHUKH. - M. : CoBeTckoe paauo, 1980. - 424¢.(163k3, mo-
nounbiit uaAeKe 6@2.13(075.3)).
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2.'yproB B.A. TBepaorenbHas 3JIeKTpOHUKA : yued. mocodue /uig By3oB. — M.: Texnocdepa, 2005. —
407 c.(15 7x3., nonounslit Homep 531.91(075.3))

3. Marepwuaiibl 3JIEKTPOHHBIX CPEACTB [DNEKTPOHHBIN pecypc] : yuedHnoe nmocodue / 10. A. Natuun, B.
JI. Tkanuy, I1. A. Kamaes [u np.]. — DnekTpoH. TekctoBble qanubie. — CII6. : Yuusepcurer U'TMO,
2010. — 112 ¢. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/67263.html

4. Edpumon N.E., Kossips N.4., I'opbynoB FO.1. MukpoanekTponuka.- M.: Beicurast mkosa. 1987.-
416 c.

Jlononnumenvnas numepamypa

1. Konenon JI.A. TexHONOTHS U KOHCTPYUPOBAHUE MUKPOCXEM, MUKPOITPOILIECCOPOB B MUKPOCOOPOK. -
M.: Paauo u cBs3b. 1989.- 421

2. Xoposur I1., Xumn V. UckyccTBo cxemorexuuku: B 3 - x tomax: T.1,2,3. [lep. ¢ anrin. — M.: 5
Mup,1983. —-367 c.

3.UrymuoB, B.H. ®u3nueckue 0CHOBBI MUKPOAJICKTPOHUKH : yueOHoe mocobue / B.H. Urymuos. - M. ;
bepmun : lupext-Menua, 2014. - 358 c. : wi., Tab:1. - budmmorp.: ¢. 345-346. - ISBN 978-5-4475-
3300-7 ; Toxe [Dnexkrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271708
(05.10.2016).

Humepnem - pecypcul

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

2. http://www.garant.ru/ - CipaBouHasi mpaBoBas cuctema «l apanr».

3. http://www.consultant.ru/ -CripaBounas npaBoBas cucrema «KoncymnbrantlIrocy.

4. http://www.studmedlib.ru - 3bC «KoHcynbpTaHT cTyneHTa»

5. DNeKTpOHHBIC BEPCUH KYpHAJIOB: “@u3uka TBepaoro tena’, “XKypHai TexHudeckoi puzuku”,
“ITucpma B xypHaJa TeXHUYEeCKOU (pu3ukn’”’, “Ou3nKa U TEXHUKA MOTYIPOBOJIHUKOB”
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpeMEeHHBIX JOCTHKEHHUSX B 00JIACTH MUKPO- U HAHOTEXHOJIOTHA.

9. IIporpamMmmHoe o0ecriedeHre COBPeMEHHBIX
HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX T€XHOJIOTUI

1. CTyneHThl UMEIOT JOCTYH K €IMHOMY 00pa30BaTeIbHOMY MOPTaIy, IJIe MOI'YT B OTKPBITOM JOCTYIIE
HOJI30BaThCS pECypcaMy yuyeOHO-METOJMUECKOM JIUTEPATyphl, ABISAIONUMHCS Pa3pabOTKaMH BEIy-
mux BY30B Poccun.

2. JInst peiTUHTOBOTO KOHTPOJIS HCIIOJIb3YETCS CUCTEMAa KOMITbIOTEPHOTO TECTUPOBAaHUS Ha Oa3e mpo-
rpaMMHoro obecrnieuenus Moodle.

3. Ilpu BBINOJIHEHUH JIAOOPATOPHOTO MPAKTUKYMA CTYACHTHI B 0053aTEIbHOM MOPSAKE MPOBOASAT 00-
paboTKy 3KCIIEpUMEHTAIbHBIX JaHHBIX C IPUMEHEHHEM ITporpaMMHBIX nakeToB Microsoft Exell,
MathCad..

4. B paMkax obecrieueHusi IPUMEHEHNsI KOMITBIOTEPHBIX TEXHOJIOIUI B 00pa3oBaTeIbHOM Mpoliecce
MMEIOTCS CHEeIMATM3UPOBAHHbBIE KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM NMPOrPaMMHBIM 00€CTIeUeHN -
€M M UMEIOINM BbIX0J B IHTEpHET.

10. MaTepuaabHO-TeXHUYeCKoOe o0ecrieueHre padoThl

MarepuanbHO-TEXHUYECKYIO 0a3y JJIs MPOBEACHUS 3aHATHI MO TUCIUTIIINHE COCTABIISIOT:

e CreNMaTM3UMpPOBaHHAs ayJUTOPUS, UCHOJIB3yeMasl MpH MPOBEICHWH 3aHSTHHA JICKIIMOHHOTO
tina Ne238, pacnionokenHas mo aapecy: 360004, KabapauHo-bankapckasi peciyOnmka, T.
Hampuuk, yn. Yepnsimesckoro, 175, yaeOnsiii kopryc yHuBepcurera Ne4 (OMD), ocha-
HIEHHAs MyJbTUMEIUIHBIM POEKTOPOM M KOMILJIEKTOM allapaTrypbl, MO3BOJISIOIIEH JEMOH-
CTPHPOBATh TEKCTOBBIE U TPaUIeCKreMaTepHaIbl;

e pabouee MecTO MpernoaaBaTers;

e pabouune MecTa CTyJIEHTOB;

® MeJoBas JOCKa.

29


http://www.iprbookshop.ru/67263.html
http://biblioclub.ru/index.php?page=book&amp;id=271708
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://journals.ioffe.ru/
http://www.nano-info.ru/

MynbTiMeMiHAs PEe3eHTAaIHsL, COPOBOKIAIOIIAS JICKLIUIO, TO3BOJISIET PENOIABATENIO aKIICHTH-
pOBaTh BHUMaHHE CTYJCHUECKOH ayITUTOPUM Ha KIFOYEBBIX BOIIPOCAX JICKLIHH.

JucuuiuinHa obecnedeHa:

® TECTOBBIM MaTepHallaMH B 3JIEKTPOHHOM oOy4atomelt cucteme «Moodle» (OTKpBIThI yHH-
BEpCHTET),

®  KHWKHBIM ()OHIOM OMOJIMOTEKH;

®  3JIeKTPOHHBIMU BEPCUSIMH JIEKLIUH 1 y4eOHUKOB.

Jucuuniauza o0ecrieueHa:

® TECTOBBIM MaTepHallaMH B JIEKTPOHHOU oOyuaromieit cucreme «Moodle» (OTKpeITHIH
YHUBEPCHUTET);

® KHIKHBIM (DOHIOM OHOIHOTEKH;

® 3JCKTPOHHBIMH BEPCUSMH JIEKIUH U YIeOHUKOB.

JIaGopatopHble 3aHATUS O AUCLUUIUIMHE MPOBOAATCA B JabopaTopun «Martepuanbl 1 KOMIO-
HEHTbI TBEPJOTEJIBHOM 3JIeKTPOHUKM» U «TexHonorus (pyHKUMOHAIbHBIX MaTEpUaloOB U CTPYKTYp
AIIEKTPOHUKHNY, OCHAIICHHOH CIIEIYIOIUM 000pYy0BaHHEM U H3MEPUTEILHON TEXHUKOM:

1. JJaGopaTopHbIil CTEH 10 U3YYEHUIO TEPMOIIEKTPUUECKUX SBICHUH.

. YCcTaHOBKAa MarHeTPOHHOTO PaCIbUICHUSI MaTEPHAJIOB

. YCTaHOBKA BaKyyM-T€PMUYECKOT0 HAIIBJICHUSI TOHKHUX IJICHOK

. YCcTaHOBKa JUISt U3MEPEHUS YACTBHOTO COMPOTHBIICHUS TOHKUX TUICHOK.

. JJabopaTopHbIii CTEH]] U3y4E€HUSI MArHUTHBIX CBOMCTB.

. JJabopaTopHBbIi CTEH/I 10 U3MEPEHUIO YJIEIHLHOTO COMPOTUBICHUS METOAOM 4-X 30H/I0B.

6. JIaGopaTopHbIil CTEH/ [10 U3MEPEHUIO BOJITAMIIEPHBIX XaPaKTEPUCTUK MOTYITPOBOIHUKO-
BBIX 3JICMEHTOB.

7. JJabopaTopHbIi CTEH] 110 3IEKTPOXUMHUYECKOMY aHOUPOBAHHUIO.

8. JlabopaTopHbIil CTEH] U3MEPEHHUS TaPAMETPOB MOIYIPOBOAHUKOBBIX MATEPHAIIOB 10 PeJlak-
canuu (pOTONPOBOAUMOCTH.

9. U3mepuTenb XapaKTepUCTUK MOIYIPOBOAHUKOBBIX MPUOOPOB J12-56;

10. Ontruecknii Mukpockorn Beicokoro paspemenuss LATIMET-20.

11. YcranHoBKa KOHTaKTHOW CBapKH.

12. JlaGopatopusiii crenn uzmepenus 2/1C Xoma.

13. Lludpossie BOIBTMETPHI, aMIIEPMETPBI, MOCTBHI TIOCTOSIHHOTO U IIEPEMEHHOTO TOKa, TeHepa-
TOpPBI, OCIMIIIOrpadbl, ICTOYHUKHU MMUTAHUS, MYJIbTUMETPHI U JP.

14. I1K-4 .

15. HoytOyk- 1 .

16. Ontnuecknii Mukpockon MBC-1.

17. Ctenn [uist I3BMEPEHUsI CTATUIECKUX MapaMEeTPOB HHTETPATBHBIX CXEM.

18. Ctrenp U1t H3MEpeHus: AMHAMHUYECKUX apaMeTPOB HHTETPATIbHBIX CXEM.

CryneHTbl UMEIOT JOCTYI Yepe3 VIHTepHeT oCTym K 3eKTpoHHOW oOydatoreii cucreme «Moodle»
(OTKpBITBI YHUBEPCUTET), KOTOpAst MMO3BOJISAET pa3MelliaTh IEKTPOHHBIE YUeOHbIe KypChl B CBOOOIHOM J10-
CTyIIE JUIS CTY/ICHTOB YHUBEPCHUTETA.

[Tpu npoBeeHUY 3aHATUH JEKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHITUH HCIIONb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0Decneuenue u c60000HO PACHPOCHMPAHAEMbLE RPOZPAMMDbL:

e Microsoft Office munensust: Jlorosop Nel35 or 22.05.2018, moroBop Ne 1-21100 ot
20.09.2017, cepruduxar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
norosop Ne 18/2016-31603884322 ot 12.08.2016, noroop Ne 4/14-08 ot 14.08.2015, noro-
Bop Ne 1/01-12 or 01.12.2014, moroBop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, noroop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceprudu-
kat ot 18.06.2008, ceprudukar ot 12.10.2007, ceprucukar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader nurensus: npenocTasisiercst OECIUIATHO HA YCIOBUSIX
o anpecy https://www.adobe.com/ru/legal/terms.html;

WD B~ W W
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e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nuiieH3us: peaocTaBisieTCs
OecIIaTHO Ha YCJIOBHUSIX JIMIIEH3UOHHBIX COIJIALIEHHI Ha MPOrpaMMHOE OOECTIeUeHUe ¢ OT-
KPBITBIM UCXOJTHBIM KOJIOM TI0 aipecy https://code.google.com/intl/ru/chromium/terms.html.
JInst CTYZeHTOB ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbSI CO3/IaHbI CHEIHMAIBHbIE YCIIOBUS IS
nonydenusi oOpazoBanus. CHelMaTM3UpOBaHHOE TMOMEIICHHE U MHBAIMJIOB PACIIOJIOXKEHO IO ajIpecy:
360004, KabapmuHo-bankapckas pecryonuka, T. Hampumk, yi. YepHsimieBckoro, 173, raBHBIA yaeOHBIH
KOpILyC YHUBepcuTeTa, ayauropus Nel4S.
B nensix 10cTynmHOCTH MOMy4YeHHs BBICIIEro 00pa3oBaHus 0 00pa3oBaTeIbHBIM IPOrpaMMaM MHBA-
JIMAMU 1 JINLAMH C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMHU 3/I0POBbsI YHUBEPCHTETOM 00ECIICUNBACTCSL:
® aJbTepPHATUBHOM Bepcuel oulmanbHOro caiira B cetu «HTepHeT 11 ciaboBUAAIINX;
® IIPUCYTCTBUE ACCUCTEHTA, OKA3BIBAIOILIETO 00YYAIOIIEMYCsl HEOOXOMMYEO IOMOIIIb;
® ISl THBIUJIOB U JIMI] C OTPaHUYCHHBIMHI BO3MOYKHOCTSIMH 3JI0POBbBS 110 CITyXY — JIyOJIMpPOBaHKE BCITYX
CMPaBOYHON MH(OPMAIMK O PACITUCAHUN YICOHBIX 3aHSATHH; 0OCCIICUCHUE HA/IICKAIIUMU 3BYKOBBI-
MU CpeJICTBaMU BOCIPOU3BEACHHS MH(DOPMALIUHE;
® TS MHBAJIHOB ¥ JIHI] C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI, IMEIOIINX HAPYILICHUS OTIOPHO-
JIBUTATEILHOTO arapara, Co3aHbl MaTepHAITLHO-TEXHIYECKHE YCIIOBUS 00ECTICUNBAIOIINE BO3MOXK-
HOCTB O€CIIPENATCTBEHHOTO JJOCTYMa 00yJaromuXcsl B y4eOHbIE TOMEIIEHHs, OOBEKTY TUTaHusl, Tya-
JICTHBIC U JIPyTHE TTOMEIICHNS YHUBEPCUTETA, a TAKKe NMPEOBIBAHMUS B YKA3aHHBIX TIOMEIICHUIX (Ha-
JIMYHE PacIIMPEHHBIX JBEPHBIX IPOEMOB, TOPYUHEHN U APYTHX MPUCIOCOOICHUIA).
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JIuct n3MeHeHu# (IOMOTHEHUM )

B paboyeil mporpaMMe AUCIUILTUHBI (MOJTYJIs)

b1.B.06 «TexHonorusi mpou3BOACTBA JIEKTPOHHBIX CPEIICTBY»
11.03.03 — KoHcTpynpoBaHHue ¥ TEXHOJIOTHSI YJIEKTPOHHBIX cpeacTB HA 20 -20 y4yeOHBIMH roj

Ne
n/a

OnemeHT (myHkT)P 11

[lepeyeHb BHOCUMBIX
W3MEHEHUH (JIOMTOJTHEHHIA )

[Ipumeuanue

Obcysicoena u pekomen008ana Ha 3acedanuu Kageopvi
JICKTPOHUKHU ¥ HH()OPMAIIMOHHBIX TEXHOJIOTUH,

poTOKOI No

3aBenyrommii kageapou

OT « »

2020 .

/ P.II. Temes /

MOJIHCH pacimudpoBKa HOAIICH Jara
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