MHUHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUSI
POCCHMCKOM ®EJEPAIIUA
®denepanbHOE TOCYIAPCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICILIETO 00Opa30BaHuUs

«BOpPOHE)KCKUN TOCYapCTBEHHBIN TEXHUUYECKUM YHUBEPCUTET

YTEEPJIAIO
Hewdyw pakynbrera
. /B.A. HeGonbcun/

& » // )
//é 31 aBrycra 2021 r.

PABOYASA ITPOTPAMMA

JTUCHUILIMHBI

«TexHoJ10rusi MPOM3BOACTBA IJIEKTPOHHBIX CPEJIACTB)

Hanpasaenune noaroroskn 11.03.03 KoHcTpyrnpoBaHue U TEXHOJIOTHS

QJICKTPOHHEBIX CPECACTB

HpO(l)I/I.]'lb IIpoekTUpOBaHUE M TEXHOJIOTHUS PaJUO3JIEKTPOHHBIX CPEJICTB

KBanudukanus BeINyCKHUKA 0aKkagaBp

HopmaTuBHbIii mepuoa o0yuyenusi 4 rona/4 roxa 11 Mecsien

dopma odyuenusi Ounas / 3aouHas

I'ox nayaaa moarorosxku 2020

ABTOp MPOTrpaMMBbI

3aBenyromui kadenpou
JyIoII denp A4
Pyxosoaurens OITOIT =

Boponex 2021

A.b. AHTHJIMKATOPOB

A.B. bamkupos

A.A. Tluporosn



1 LEJU U 3AJJAYU JUCUUIIIAHBI

1.1 Hean nucHMNJINHDI:
— dbopmupoBaHue 0a30BbIX 3HAHUM B O0JACTU TEXHOJOTHH MPOU3BOJACTBA AJICK-
TpoHHBIX cpeaAcTB (DC);
- dbopMupoBaHUE MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX NJIsi PEUICHUS TEXHO-
JIOTUYECKUX 3a/1ay, BOSHUKAIOIKX MPU U3rOTOBIEHUH, dKCIUTyaTauuu u pemonte JC,
BKJIIOYAsl pa3pabOTKy HEOOXOIUMON TEXHOJIOTUUECKON IOKYMEHTAIUU;
- (opMHUpOBaHUE HABBIKOB MPOEKTUPOBAHUS TEXHOJIOTHYECKUX MPOLECCOB U3rO-
ToByieHHsI DC paznuyHOro PyHKIMOHAIBHOTO HA3HAYCHMS.

1.2 3apaumM OCBOEHM Sl JUCHMUILIUHBI:

— JaTh CBEJEHUS O COBPEMEHHBIX TEXHOJOTMUYECKHX Ipolieccax, 00ecrneurnBaro-
IIMX BBICOKHIM YPOBEHb TEXHUUYECKUX U IKCIUTYaTAIIMOHHBIX XapaKTEPUCTUK U TEXHO-
nornyHoctu DC B 3aBUCUMOCTH OT THUIA MPOU3BOJACTBA,;

— OOy4YUTh CTYJIEHTOB COBPEMEHHBIM TEXHOJIOTMYECKHUM OIepalusiM, MO3BOJISIIO-
MM TPOBOAMTH II€JICHANPABICHHBIM TEXHOJOTMYECKUN MPOLECC M3TOTOBIEHUS
OC u cucrewm;

— 0O0yYUTh OCHOBHBIM NMPHUHIMUIIAM MPOSKTUPOBAHUS TEXHOJIOTHYECKHUX IMPO-
[IECCOB U Pa3pabOTKU KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JOKYMEHTAIINY;

— chopMupoBaTh NPEACTABICHUS O MPUHIUIAX OpraHu3aluuu cOOPKU U MOH-
Ta)ka, crioco0ax peryjaupoBKH U HACTPOUKHU, TpoBeaeHUH ucnbiTanuit IC;

— JaTh TpPEJCTaBIECHHE O CUCTEMaX TEXHOJOTHYECKOW MOATOTOBKHU IMPOU3-
BOJICTBA M MOPAJKE TPOSKTUPOBAHUS TEXHOJIOTUYECKUX TPOIECCOB;

— OCBOUTH MH(POPMAIIMOHHBIE U UHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEX-
HOJIOTHH B 00JacTu npoussoactsa IC.

2 MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
Juctmrmnnaa « TeXHOIOTHS TPOU3BOJICTBA MICKTPOHHBIX CPEJICTB» OTHOCHTCS K
TUCIHMIUIMHAM 4acTH, (OPMHUPYEMOW yYacTHUKAMHU 00pa30BaTEIbHBIX OTHONICHHA
6sioka b1 yueOGHoro maHa.

3 HEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 11O AUC-
HUITJINHE
[Ipouecc u3yueHuss MUCHUTUIHHBI « T€XHONOTHS TPOM3BOJCTBA AJIEKTPOHHBIX
CPEIICTBY HAIPaBJICH Ha POPMUPOBAHUE CIEAYIONTUX KOMIIETCHITUI:
I1K-1 — CnocoGen obecrieuynBaTh TEXHOJIOTUYECKYIO MTOATOTOBKY MPOU3BOJICTBA

Pe3yabTaThl 00yueHUs1, XapaKTepUu3ywimne

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETCHIIUH

I1K-1 BHATh OCHOBHBIE ATalbl TEXHOJOTMYECKOTO IMpolecca HU3TOTOB-
nenus OC; cucTteMy TEXHOJIOTUYECKOU IOArOTOBKY ITPOU3BOJICTBA
3C; BUIBI, CTPYKTYpPY U IpaBHUia pa3pabOTKU TEXHOJIOTHMUECKUX
IIPOLIECCOB; COBPEMEHHBIA YPOBEHb TEXHOJIOTMH U COBPEMEHHOE
obOopynoBanue ais npousBoacTBa IC; ypoBHH KOHCTPYKTUBHOM
MEepapXnu, METOJBI pacueTa MapaMeTpoB M XapaKTEPUCTUK KOH-
cTpykuuii JC, TeXHOJNIOTMYECKHEe Impoueccsl npoussoacTsa OC u
TEH/ICHIIMM UX PA3BUTHUS; MOPAJOK OTPaOOTKU M3JENUN Ha TeX-
HOJIOTHYHOCTB; METOJIbI U CpeicTBa GOPMOOOpPa3OBaHUs JeTaJICH;




METOIbl MOHTaXka 3JIEKTPOHHBIX KOMIOHEHT DC.

yMEThb pa3pabaThiBaTh TEXHOJIOTUYECKHE MPOLIECCHl H3TOTOBJIE-
HUs, cOOpku U MOHTaxa DC; HCIOJIB30BaTh METOABI U MHCTPY-
MEHTBI Pa3pabOTKU KOHCTPYKUUN M TEXHOJOTHH 3JIEKTPOHHBIX
CpeAcTB, pa3pabaThiBaTh KOHCTPYKTOPCKO-TEXHOJOTHYECKYIO
JOKYMEHTAIMIO; BbIOMpaTh 000pYJOBaHHE U OCHACTKY HEO0XO-
JMMBIE JUTS peasIu3aliu pa3paboTaHHbBIX TEXIPOLECCOB, C yUETOM
OCOOEHHOCTEH  IIPOU3BOJICTBA; PACCUUTHIBATH KOJUYECTBO pa-
00unx MecT, 00OpYyJOBaHHUS, OCHACTKH, WHCTPYMEHTa W Mare-
pHUaoB, HEOOXOIUMBIX UISl PEeATN3alUH IUTAHUPYEMBIX 00BEMOB
BBIITyCKa M3/ICNNl; BEIOUPATh U PACCUUTHIBATH TEXHOJIOTHUECKUE
peXUMBI paboTBl 000PYIOBaHMS; OCYIIECTBIISITH BEIOOP 000pY-
JOBaHUSL UL peaTu3allii CIIPOSKTUPOBAHHOTO TEXHOJIOTHYE-
CKOTO ITpolecca

BJIa/IETh METOJIaMU CHUCTEMHOT'O MOJIXOJa MpHU MPOEKTUPOBAHUU
TE€XHOJIOTMYECKUX TIPOILIECCOB; METOJIAMU COCTABJIEHUS TEXHO-
JIOTUYECKOW JOKYMEHTAllMM; METOJaMH OLEHKHU TEXHOJIOTMYHO-
CTH KOHCTPYKIMH DC; COBPEMEHHBIMU aIlllapaTHO - MPOrpaMM-
HBIMHM CPEJICTBAMHU aBTOMAaTH3alMH pa3pabOTKU KOHCTPYKUUN U
TEXHOJIOTUI MPOU3BOJCTBA 3JIEKTPOHHBIX CPEACTB, METOAUKON
OIEHKH TEXHOJIOTMYHOCTH KOHCTPYKIIMI W3JIEIUH.

4 OBBEM JUCHUIIJIMHBI

OO6mast Tpy10€MKOCTh JUCIUTUIAHBI « TEXHOIOTHS TPOU3BOICTBA JICKTPOHHBIX

cpenctB» coctapisger 10 3a4ETHBIX €AMHMII,

Pacnipenenenue Tpy10€eMKOCTH AUCIUIUIMHBI IO BUAAM 3aHATUN
Ounas ¢gopma oOyueHust

By yue6HO# paboThI Bcero | Cemectpnr
4acoB 6 /
AyauTopHble 3aHATHS (BCEro) 180 90 90
B Tom uucne:
Jlexun 72 36 36
ITpaktnueckue 3ansatus (I13) 36 18 18
Jlaboparopusbie padoTs (JIP) 72 36 36
CamocrosiTenbHast padoTa 153 90 63
KypcoBoi1 npoekt + +
KonTtponbshas pabora
By npoMexyTO4HOM aTTecTanuu — 3a4er ¢ 27 + 27
OLICHKOM, DK3aMEH
OO6mmas Tpy10€MKOCTh qac 360 180 | 180
3ad. e]l. 10 5 3)




3aounas ¢popma o0yueHusn

Bun yueOHo paboThl

Bcero
JacoB

CemecTpsl

8

9

AyauTOpHbBIE 3aHATHS (BCEro)

48

20

28

B Tom uuce:

Jlexnun

16

oo

ITpaktuueckue 3ausarus (113)

12

Jlaboparopusie padoTh (JIP)

20

o |~|00

12

CamocrosiTeqibHas padoTa

299

156

143

KypcoBoii mpoekr

+

KoHnTtponbsHas pabora

Bua npomexyToyHOM arTecTali —3a4eT C
OLICHKOM, DK3aMEH

13

OO6mas Tpy10€MKOCTh qac
3a4. efl.

360

180

180

10

5 COAEP KAHUE JUCHUIIJIMHBI

5.1 Conep:xkanue pa3aesioB JUCUMILVIMHBI M pacinpeaejieHne TPYA0eMKOCTH
110 BHAAM 3aHATHH

Ounas ¢popma oOyueHust

HaumenoBanue TeMbl

Conepxanue paszena

[Ipax

Jlex
U sam

JIa6.
3aH.

CPC

Bcero,
Jac

IMpuHuune! npoekTH- | KOHCTPYKTHBHO-TEXHOIOTHYECKHE 0COOEHHOCTH
POBaHUs TEXHOIOTU- |3JEKTPOHHONW ammapatypbl. CHCTEMHBIH HOAXOA K
YECKHUX MPOLECCOB | TEXHOJIIOIMH M HEPAPXUUECKHIE YPOBHU IIPOU3BO/CTBA.

(TIT) CrpykTypa W 3a7a4d TEXHOJIOTHYECKOW MOATOTOBKH
npousBozcTBa. CHcTeMa TEXHOJIOTMYECKOH Moaro-
TOBKM IIPOM3BOJCTBA M TOPSJOK IPOSKTHPOBAHHS
TEXHOJIOI'MYECKUX IpoLeccoB. BbIGop onTuMaibHOro
apuanTta TII. TexHOIOrHYHOCTh KOHCTPYKIHME O1o-
KOB 3JIGKTPOHHOH ammaparypbl.

Meroner ontumuzauuu TII. Ilpuniumner uccnenoBa-
Hus U MozpenupoBanua TII. Maremarnyeckoe mone-
muposanue TII. MonenupoBanue cucreM MaccoBOrO
obcnyxuBanus. CTaTHCTHYECKOE MOJAEIHPOBAHHE
IIPOM3BOJICTBEHHBIX IIPOLIECCOB

10 6

10

22

48

TounocTs 1 Hajgexk-  |IIpoM3BOACTBEHHBIE MOIPELIHOCTH M 3aKOHBI HX
HOCTb TEXHONIOrHYe- |pacmpeneneHus. MeToabl aHaiau3a IPOU3BOACTBEH-
CKHX IIPOLIECCOB HBIX TIOTPENIHOCTeH. AHAIW3 TOYHOCTH U CTAOMIIb-

"octu TII. Hagexuocts TII.

10 6/

10

22

48

Texnomnorust neyatHbIX | KOHCTPYKTHBHO-TEXHOIOTUIECKHE TpeOoBaHus,

mwiat (I1IT) MpeAbsBIseMble K IUIaTaM M I1€4aTHOMY MOHTaXy.
Kiaccugukarus miar 1 MEeToI0B UX U3TOTOBJICHUS.

Texnonoruss wusrorosnenust IIII: martepuansl s
HM3TOTOBJICHUS TUIAT, MEXaHW4YecKass oOpaboTka, Mmo-
nydenue orBepctuid B IIII, moaroroBurenbHbIE Ome-
panuy, TEXHOJIOTHS METAUIM3alHY, (HhOPMUpPOBAHUE
pHUCYHKa, TpaBJICHHE MEIU C TPOOEITBHBIX MeCT.
OCoOEHHOCTH TEXHOJOTMH M3TOTOBJICHHS MHOTO-

10 6

10

22

48




cnoitabix TII1. Meton usroroBnenus [TAD®OC. Kowm-
MYTAI[MOHHBIC IUIAThI, TEXHOIOTUs POBOTHBIX ILIAT.
[1:1aTer MEKpPOAJIEKTPOHHOH ammapaTypsl.

KoHTpoIb ¥ UCTIBITaHWS TIEYaTHBIX TUIAT. BUIIBI KOH-
tposist III1. KonTpons napamerpos I111.

Texuonmorus,  mate-
puanel u o0opymoBa-
HUE UL OJIeKTpHIe-

CKHUX COEIUHCHHHI

Knaccnduxaryss METOOB BBITOTHEHHS DIICK-
TPUYECKUX COoeUHEHU. DU3UKO-XMMUYECKOE OC-
HOBBI mMaiiku snemenToB JC. Marepuansl, mpumMe-
HSIeMbIe JUIS MaiKu (Tpumon, (QuIrockl, mactel). Tex-
HOJIOTHSI BBIIIOJIHEHUSI CBApPHBIX MOHTAXKHBIX COEIHU-
HeHMd. MOHTa)XHasE MHUKpPOCBapKa. DIEKTPHUUECKOE
COEIMHEHUE METOJJOM HaKPYTKH.

I'pynnosele Meromsl mnaiiku. IlogroroBurenbHbIe
onepanuy HpH rpynrnoBoi maiike. Kiaccudukarms
CITIOCOOOB TPYNIIOBOM MalKH: TPYNIIOBEIM HHCTPY-
MEHTOM, IOIPYKEHUEM, BOJHOBAas IaiKa, JICTy4uM
TEIUIOHOCUTEIEM, KOHLIEHTPUPOBAHHBIM ITOTOKOM
SHepruu. TexHosmorust BbIONHEHUs mnaiiku. Ilaii-
ka SMD komnonentoB. ObopynoBanue. Coennne-
HUE TOKOIPOBOJSIINMU KIICSIMH.

Onenka  kadecTBa coeauHeHUs. llepcriekTHBHBIE
METO/IbI MalKHU IEKTPUUECKUX COCTUHEHUH.
Ob6opynoBanne u ocHactka st TII maiku u cBapKw.
TexHn4eckoe 00CITy)KrBaHHe 000pyJOBaHNSI.

10

10

22

48

CymHocTb U 0cobeH-
HOCTH COOpKH  3JIeK-
TPOHHBIX CPEIICTB

Crpykrypa TII coopxu. Paspadorka TII cOopku
y3noB 1 65okoB DC. Cxembl cOopku. Cxema cOOpkn
BEEPHOT0 THMA. TEeXHOJOrHYeckas cxemMa COOpKH.
TexHonorust MoHTaxa B oTBepcTrs. COOpKa y3JI0B Ha
III1. THT moHTax.

TexHONOrusl MOBEPXHOCTHOrO MOHTaka. OCHOBHEIE
olepaliy TEXHOJIOTUH ITOBEPXHOCTHOTO MOHTaXKa.
JedekTbl moBepXHOCTHOrO MOHTaxa. O6opynoBaHue
st SMD cOopku.

OumncTKa ¥ KOHTPOJb NEYATHBIX Y3JIOB MOCIE COOPKH
U MOHTaxa. Bumpl 3arpssHeHuil. Tumbel Moromux
JKuIKocTeil. MeToapl OUHUCTKHU.

TexHonoruueckuii KoOHTposb M JuarHoctuka OC.
Buns! xonTpons. Ucneitanus 3C.

TexHonornueckoe 00OpYZOBaHME M OCHACTKA IS
cO0pOYHOro IIPOM3BOZICTBA. TexHuueckoe
o0ciy)KHBaHHE 000PYIOBAHHSI.

10

10

22

46

TexHonorust
HM3rOTOBJICHUS JcTalleh
2C

Bunsl 3amuTHBIX HOKpHITUH. Meramanueckue mo-
kpeiTus. TexHonoruss mnonydeHus HOKpbITHH. KoH-
TpOJIb NOKPHITUI. OO603HAYEHHE TTOKPBITUIL.
I'epmeruzanus OBC. Ha3naueHue u MeToabl repme-
tizauu. Kilaccudukanus MeToloB repMeTH3aLMH.
@DU3MKO-TEXHOJIOIMYECKHE OCHOBBI IPOLIECCOB I10-
KpPOBHOI repMeTusaluu. MaTepHasbl, pUMeHsIeMble
g repmernzauuu OC. CTpykTypa nporecca repMe-
tuzanuu OC. Martepuanbl Ijisl TepMETH3aLUN U HX
TEXHOJIOTMYECKHE CBOMCTBA.

10

10

22

46

OCHOBBI
aBTOMAaTH3aLuu
MIPOU3BOACTBEHHBIX
MPOLIECCOB

ABTOMaTH3UPOBAHHBIC CUCTEMbI YIPABJICHUS U IPO-
extupoBanust TII. Dtambl W MyTH aBTOMAaTH3aLUH.
[IpoM3BOAUTENBHOCTE TPYAa M BbIOOP HANpaBICHUS
aBTOMATH3alMH. ABTOMAaTHYECKHE JIMHUM U HX OC-
HauleHue. [IpUHIMIBI 1 MOJIENHN YIPaBJICHUSL.
ACYTII u ocHOBHBIEC ()YHKIMHU TTOJCUCTEM.

12

12

21

49

Hroro

72

36

72

153

333

3aounast popma oOyueHus

HaumenoBaHue TeMbl

Conepxanue paszena

Jlexin

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
4yac

[IpuHUMITBEI TPOEKTH-
POBaHHUS TEXHOJIOTH-
YECKHUX MPOLECCOB
(TID)

KoHCTpyKTHBHO-TEXHOIOTHUECKHE 0COOEHHOCTH
SJIEKTPOHHOW ammapatypbl. CHCTEMHBIH TOAXOA K
TEXHOJIOTUH U HePapXUIECKHE YPOBHHU IIPOU3BOACTBA.
CrpykTypa ¥ 3afaqy TEXHOJIOTMYECKOH MOATOTOBKHU
npou3BoacTBa. CHcTeMa TEXHOJIOTMYECKOH MOJro-
TOBKM TIPOM3BOJICTBA M _TOPSIOK TPOSKTHPOBAHMS

48

53




TEXHOJIOTMYECKUX TPOIeccoB. BrIOOp onTrMaisHOro
papuanTa TII. TeXHOTOrHYHOCTh KOHCTPYKIHA OJI0-
KOB AJIEKTPOHHOM armaparypbl.

Meroapl ontumusanuu TII. Ilpunimner uccnenosa-
Hus 1 mozgenupoBanus TII. Maremaruueckoe mozxe-
sposanue TII. MonenupoBaHue CHUCTEM MaccoBOrO
obocnyxuBanus. CTaTHCTHYECKOE MOJICIHPOBAHHE
TPOU3BOACTBEHHBIX MTPOIIECCOB

TounocTs 1 Hancx-
HOCTBb TCXHOJIOTNYEC-
CKUX ITPOLECCOB

IIpou3BoACTBEHHbIE TOIPEHIHOCTH M 3aKOHBI HX
pacnpezeneHus. MerToabl aHalld3a NPOU3BOJCTBEH-
HBIX TIOIPEITHOCTEeH. AHAJIN3 TOYHOCTH U CTaOWIIb-
"octu TII. Hapexuocts TII.

48

53

TexHoMOrns NeYaTHbIX
rwtat (I1IT)

KoHcTpyKTHBHO-TEXHOIOrMUECKUE TpeboBaHus,
MpeAbSBIsiEMbIE K IJIaTaM U I€YaTHOMY MOHTaXy.
Krnaccudukanus miar 1 METOIOB WX M3TOTOBJICHUS.
Texnonoruss wusrorosnenust [II1: maTepuansl st
HM3TOTOBJICHUS TUIAT, MEXaHWYECKas o0paboTka, Mmo-
nydenue orBepctuid B IIII, moaroroBurensHble orne-
pammy, TEXHOJOTUS METAUTH3aLUK, (POPMHUPOBAHUE
pPHCYHKa, TpaBleHHEe MeOu C TpPOOETBHBIX MECT.
OCOOEHHOCTH TEXHOJIOTHH HW3rOTOBJICHUS MHOI0-
caounaeix I1I1. Meton usrorosneuus [TADOC. Kom-
MyTalMOHHBIE IIaThl, TEXHOIOrUs IPOBOIHBIX ILIAT.
IInaTel MUKpPOJIEKTPOHHON anmapaTypsl.

KoHTposps 1 ucnelTaHus neyaTHsIX IUIAT. BUIbl KOH-
tpoust I1I1. Korrpons napamerpos I1I1.

48

54

TexHonorus, Mare-
puaiel 1 0o0opymoBa-
HUE JUIS OJIeKTpHYe-
CKHUX COEIUHEHHUH

Knaccugukanuss MeTonoB BBIIIOTHEHHS dJIEK-
TPUYECKHX COeIMHEHUH. (DHU3HKO-XUMHYEcKoe Oc-
HOBBI Naiiku snemenroB DC. Matepuansl, npume-
HsieMble Ui makky (mpurou, ¢uirockl, mactsl). Tex-
HOJIOTHS BBITIOJTHEHUSI CBapHBIX MOHTa)KHBIX COENH-
HeHMH. MOHTa)kHass MHKpOCBapKa. OJIEKTPHUYECKOe
COEJMHEHNE METOJIOM HaKpPYTKH.

I'pynnoBeie merompl maiiku. [loaroroButenbHbIE
onepauuu Hpu rpymnmnoBoi maiike. Kiaccudukarms
CrIoco0OB TPYNIIOBOM MAMKU: TPYNIOBBIM HHCTPY-
MEHTOM, IIOIPY)KEHHEM, BOJHOBAs MalKa, JETy4uM
TEIIOHOCHTENIEM, KOHIIEHTPUPOBAHHBIM  ITOTOKOM
SHepruu. TexHonorus BbIMoNHEHUs maiku. [laii-
ka SMD kommonentoB. O6opynoBanue. CoenuHe-
HHE TOKOIIPOBOASAIIMMH KIICSIMHU.

Onenka  kadecTBa coeauHeHUs. llepcrieKTHBHbIE
METO/IbI MMalKH IEKTPUUECKUX COCTUHEHUM.
Oo6opynoBanue u ocHactka st TII maiiku u cBapKw.
TexHu4eckoe 00CIy)KUBaHHe 000pyJOBaHUSL.

48

56

CyIIHOCTh U 0COOCH-
HOCTH COOpPKH 3JIeK-
TPOHHBIX CPEZCTB

Crpykrypa TII coopku. Paspadorka TII cOopku
y310B 1 65okoB DC. Cxemsl cOopku. Cxema cOOpku
BEEPHOro THIA. TEXHOJIOrMYecKas cxema COOpKH.
TexHonorust MoHTaxa B oTBepcTrsi. COOpKa y3JI0B Ha
MI1. THT moHnTax.

TexHomorust MOBEPXHOCTHOr0 MOHTaxa. OCHOBHBIE
OIEpallMM TEXHOJIOTMM MOBEPXHOCTHOrO MOHTaXa.
HedexTsl oBepxHOCTHOrO MoHTaXka. OO0opynoBaHHe
it SMD c6opku.

OumncTKa ¥ KOHTPOJIb NEYATHBIX Y3JIOB MOCIE COOPKH
U MOHTaxa. Buapl 3arpssHenuil. Tumbl Morommx
KHUIKOCTEH. MeTOIbI OUMCTKH.

TexHonoruueckuii KoHTposb U auarHoctuka OC.
Bunst xontpons. Ucneitanus OC.

TexHonornueckoe 00OpPYIOBaHME M OCHACTKA IS
cOOpOYHOro MIPOM3BOZICTBA. TexHuueckoe
o0cyXuBaHue 000PYAOBAHUSL.

48

56

Texnomorus
HM3TrOTOBJICHUS JAeTalleit
2C

Bunpl 3amMTHBIX TOKpBITUH. Meramindyeckue Io-
kpbITHs. TexHomorust momydeHus MokpeiTuil. Kon-
TpOJIb NOKPHITUI. OO03HAYCHHE TTIOKPBITHH.

TI'epmeruzamms OBC. HasnaueHrne u MeTOABI TepMe-
tuzanun. Kiaccudukarmss METONOB TepMeTH3alHu.
OH3HKO-TEXHOIOTUIECKUE OCHOBBI TPOIECCOB IIO-
KPOBHOH repMeTuzaly. Martepuaibl, IpUMeHsIeMbIC

47

57




s repmermzanui DC. CTpyKTypa mpoliecca repMe-
tuzaru DC. Matepuanbl il TEpMETH3AUN U X
TEXHOJIOTHYECKUE CBOWCTBA.

7 |OcHoBBI ABTOMAaTH3MPOBAaHHBIE CHCTEMBI YIIPABIEHUS U IPO-
aBTOMATH3alliN extupoBanus TII. DTtambl M HyTH aBTOMAaTH3aLUH.
[Ipon3BOANTENHHOCTE TPyAa M BBIOOp HAINpaBIICHUS
aBTOMaTH3aIMi. ABTOMAaTHYECKHE JIMHUM W HX OC-
HaleHue. [IprHIUIBI 1 MOZIeNN yIpaBiIeHNs.
ACYTII 11 ocHOBHBIE (hYHKIHH TTOJICUCTEM.

IPON3BOACTBCHHBIX
poueccoB

Hroro| 16 12 20 335 383

[IpakTuyeckas MOArOTOBKAa MPU OCBOECHUU JUCUUIUIMHBI YYEOHBIM ILJIAHOM
HE MpeayCMOTpEHA.

5.2 IlepeyeHnb J1a00OpPaTOPHBIX PadoT
NHcTpyKkTak Mo TeXHUKE O€30MaCHOCTH.

[IpoexkTupoBaHHE TEXHOJOTMYECKOTO Ipolecca COOPKHU pPaguo3IEKTPOHHOIO
MOJTYJISI

[IpoexkTrpoBaHKe TEXHOJIOTMUYECKUX MPOLIECCOB U3TOTOBICHHS MEYATHBIX IJIAT

OneHka reoMeTpUYecKUX MapamMeTpoB MEYATHOTO MOHTa)Ka C YYETOM TEXHO-
JIOTUYECKUX OTPAHUYCHUN

CraTucTHUYECKOE MOJEIMPOBAHUE TEXHOJOTHYECKUX MPOLECCOB COOPKH Y3JI0B
POC

6 IPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBUM ¢ y4eOHBIM IJIAHOM OCBOEHUE JUCIUIUIMHBI MPEIyCMaTPUBACT
BBITIOJTHEHUE KYPCOBOTO MPOEKTa B / ceMecTpe sl OYHOW (opMbl 0OydeHUs U B 9
ceMecTpe IS 3a049HOM (DOPMBI 00yUCHUS.

[IpuMepHast TemaTuKa KypCOBBIX POEKTOB:

1. Pa3paboTka TEXHOJOTMYECKOTO MPOIECCa HU3TOTOBJICHUS M COOPKM TEeYaTHOMN
I1aThI.

2. Pa3paboTka 1 ucciaegoBaHue TEXHOJIOTHYECKOTO 000pYA0BaHUS M OCHACTKY JIJIs
TE€XHOJOTHYECKUX MPOLIECCOB U3rOTOBJICHUS HOBBIX U3ECIUN.

3. Teoperuueckue wucciIeOBaHUS PATUOTEXHUYECKOIO ITPOM3BOJCTBA C LEIBIO
MOJICPHU3AIMN W Pa3pabOTKH HOBBIX TEXHOJOTHYECKUX MPOIECCOB H3TOTOBICHUS
m3nenuit POC.

4. Pa3paboTKa TEeXHOJIOTUUECKHX MPOIECCOB U3TOTOBJICHUS ACTAIA U COOPKH OJI0KA
9C;

5. Pa3paboTka TeXHOJIOTHYECKUX MPOIIECCOB MOHTaXKa, COOPKH U KOHTPOJISI OJIOKOB
9C;

6. PazpaboTka TEXHOJOTMYECKON JAOKYMEHTALUHU MPU MU3TOTOBICHUM MPOAYKIUU
PaIMOTEXHUYECKUX MPOU3BOACTB ¢ puMenennem CAIIP

KypcoBoii mpoekT BkIouaT B cebs Tpaduyueckyl0o dYacTb M pacyeT-
HO-TIOSICHUTEJIbHYIO 3aIIUCKY.



7 OHEHOYHBIE MATEPUAJIBI JJIsI TIPOBEJEHUS ITIPOMEXKYTOYHON
ATTECTAIIMA OBYYAIOIIUXCH 11O JUCHUITVIMHE

7.1 Onucanue nmokaszatejedl M KpUTepueB OLCHHUBAHUS KOMIIETEHUMII Ha
PA3IMYHBIX 3TANAX UX (POPMHUPOBAHMSA, ONIUCAHUE IIKAJ OLCHUBAHUS

7.1.1 ITan Tekymero KOHTPOJIsi

Pe3ynprarsl TEKylIEro KOHTPOJIA 3HAHUM U MEXCECCUOHHOM aTTECTalluu Olle-
HHUBAIOTCS MO CIEAYIOIIEN CUCTEME:

«aTTECTOBaHY;

«HE aTTECTOBAH).

Komme-
TEeHI U

PesyabTaThl 00yueHusl, XapaKkTepu3youe
c¢()opMHPOBAHHOCTH KOMIIETEHI[UH

Kpurepun
OLICHUBAHUS

ATTecTOBaH

He aTrecroBan

IK-1

BHATH OCHOBHBIE STaIlbl TEXHOJIOIMYE-
ckoro nmpouecca usrorosneHus OC;
CHCTEMY TEXHOJIOTHYECKOH TTOATOTOBKH
npousBozcTBa DC; BUABI, CTPYKTYPY U
npaBuiia pa3padOTKKU TEXHOJIOTHYECKHX
NPOLIECCOB;  COBPEMEHHBIH  YpOBEHBb
TEXHOJIOTHH U COBPEMEHHOEe 000pyao-
BaHMe JuIa npousBoacTtBa OC; ypoBHH
KOHCTPYKTUBHOM HEpapXuu, METOMbI
pacyera mapamMeTpoB U XapaKTepHCTHK
KOHCTpYKIui OC, TEeXHOIOTHMYecKue
nporeccsl mpousBoactBa OC U TeH-
IEHIIMA UX DPa3BUTHA; IOPIANOK OTpa-
0OTKM W3IENUI Ha TEXHOIOIMYHOCTB;
MeToJbl U cpeactBa (opMooOpa3oBa-
HUS JieTalieil; METOlbl MOHTa)Ka 3JIeK-
TPOHHBIX KOMIIOHEHT DC.

AxTHBHas pabora Ha Ja-
OOpaTOpHBIX M TMpaKTHYe-
CKHMX 3aHATHAX, OTBEYaeT
Ha TEOPETHYECKHE BO-
OpOCHl TIPH 3AIHUTE KYp-
COBOTO MPOEKTA

Bemonnenue
paboT B CPOK,
MPETyCMOTpPEH-
HBII B paboumnx
nporpammax

Hesrmonuenue pa-
00T B CPOK, IIpey-
CMOTpPEHHBIH B pa-
0ouux mporpamMmax

yMEeTb pa3pabaTbiBaTh TEXHOJOTHYeE-
CKHe TIPOLECCH U3TOTOBIIEHUS, COOPKH
n MoHTaxka DC; UCIOIB30BaTh METO/IbI
U HHCTPYMEHTbl pPa3pabOTKH KOHCT-
PYKUMI U TEXHOJOTMH 3JIEKTPOHHBIX
CpeicTB, pa3padaThiBaTh KOHCTPYK-
TOPCKO-TEXHOJIOTHUECKYI0  JIOKYMEH-
TaIMI0; BBIOMpaTh O0OOPYIOBaHHE U
OCHACTKy HEOOXOIMMBIE UL peann3a-
MK Pa3pabOTaHHBIX TEXIPOLECCOB, C
y4€TOM O0COOCHHOCTEW MPOU3BOICTBA;
pacCUUTHIBATE KOJIUYECTBO Pabodmx
MecT, 00OpyIOBaHUs, OCHACTKU, WHCT-
PYMEHTa U MaTEpHAJIOB, HEOOXOIUMBIX
JUI peanu3aliy IUIAHUPYEeMBIX 00BE-
MOB BBINTyCKa W3JIENHHA; BBIOMPATh |
paccunThIBaTh TEXHOJIOTHYECKHE pe-
KUMBI pabOTBI 00OPYHIOBAHUS; OCYIIe-
CTBIIITH BBIOOp 00OpymOBaHWS IS
peanu3anuy CIIPOEKTUPOBAHHOTO TeX-
HOJIOTHYECKOT0 ITpoIiecca

Pemenne CTaHAPTHBIX
MPaKTUYEeCKUX 3ajad, Ha-
MHCaHUE KYpPCOBOI'O MPO-
eKTa

Beimonnenue
paboT B CpoK,
HpenyCMOTpPEH-
HBIH B pabodnx
porpammax

Hesbimonuenue pa-
00T B CpOK, mpexy-
CMOTPEHHBIH B pa-
0ouux nporpamMmax

BIaJIeTh METOAaMH CHCTEMHOTO IIOJ-
XoIa NPH NPOSKTHPOBAHHH TEXHOJO-
THYECKHX IIPOLIECCOB; METOIaMH CO-
CTaBJICHUS TEXHOJOTMYECKOH JOKY-
MEHTAllMH; METOJaMH OLIEHKH TEXHO-
JMOTHYHOCTH KOHCTpyKmmu JC; coBpe-
MEHHBIMH arapaTHo - TPOrPaMMHBIMU
CpEeICTBAaMH  aBTOMATH3allMM  pas3pa-

OOTKM KOHCTPYKIHMH W TEXHOJIOTHH

Pemenue MPUKIaIHbBIX
337124 B KOHKPETHOMN
TpeAMETHON obJracTy,
BEITIONTHEHHUE TUTaHa padoT
Mo pa3paboTKe KypCOBOTO

NPOEKTa

Bemmonnenue
paboT B CpoK,
MPETyCMOTpPEH-
HBIA B pabodnx
mporpammax

Hesbimonuenue pa-
00T B CpPOK, TIpeny-
CMOTpEHHBIH B pa-
06o4nx mporpammax




MIPOU3BOJCTBA 3JIEKTPOHHBIX CPEACTB,
METOAMKON OLIEHKU TEXHOJIOTMYHOCTH
KOHCTPYKIUHN U3AEIHH.

7.1.2 JTan npoMeKyTOYHOTr0 KOHTPOJIS 3HAHUI

Pe3ynpTaThl NpoMeXyTOYHOTO KOHTPOJIS 3HAHUM OLIEHUBAIOTCS B 6, 7 cemecTpe
st O4HOM QopMbl 00ydeHust U B 8, 9 cemecTtpe sl 3a04HOU (OPMBI OOYUEHHS 110
CUCTEME:

«OTIIUYHOY;
«XOPOLLIO»;
«YZOBJIETBOPUTEIBHOY;

«CHCYAOBJICTBOPUTCIHLHO).

Komn

TEeHIH

Pe3ynbraTbl 00y4eHHs, XapaKTepH3ylo-
e
¢(hopMHPOBAHHOCTH KOMIIETEHLHH

Kpurepun
OLICHNBAHU
1

OT1angHo

Xopommo

Ynosa.

Heynos..

[K-1

BHATH OCHOBHBIE JTAllbl TEXHOJIOTHU-
YECKOro IpOIecca HM3TOTOBJICHUS
OC; cucTeMy TEeXHOJOTHYeCKOU
NOATOTOBKM  mpousBoactBa OC;
BUIBI, CTPYKTYpy U TIpaBuia pas-
pabOTKM  TEXHOJOTMYECKHX Mpo-
LECCOB; COBPEMEHHBIH  ypPOBEHb
TEXHOJIOTHM W COBPEMEHHOE 000-
pynoBaHue s npousBoncTBa IC;
YPOBHU KOHCTPYKTHBHOH HEPApXUH,
METOJIbl pacyera MapaMeTpoB |
XapaKTepUCTUK KOHCTpyKuui IC,
TEXHOJOTMYECKUE MPOLECChl Mpo-
u3BoactBa OC M TEHACHIMH HX
pa3BUTHSA; HOPSIOK OTPabOTKH H3-
JeNuid Ha TEXHOJNIOIMYHOCTh; Me-
TOABI U cpejcTBa (GopmMoodpazoBa-
HUS JeTajlei; MeTOAbl MOHTaxa
3JIEKTPOHHBIX KOMIIOHEHT DC.

Tect

Brimonnen
W€ TeCTa Ha
90- 100%

Brimonnenne
Tecta Ha 80-
90%

Brimonnenne
Tecta Ha 70-
80%

B tecte
menee 70%
MPaBWJIb-
HBIX OTBEC-
TOB

YMETb pa3pabaTbBaTh TEXHOJIOTH-
YECKHE IIPOLIECChl H3TOTOBJICHHUS,
cbopku u MoHTaxka JC; HCIONB30-
BaTh METOABI M MHCTPYMEHTHI pas-
pabOTKH KOHCTPYKIMH M TEXHOJIO-
I'Mi DJIEKTPOHHBIX CPENCTB, pas3pa-
0aTbIBaThH KOHCTPYKTOp-
CKO-TE€XHOJIOTUYECKYI0  JIOKYMEH-
TaIUIo; BBIOMPATh 00OPYIOBaHHUE H
OCHACTKY HEOOXOIWMBIE UIS pea-
JMU3alMU  pa3pabOTaHHBIX TEXIIPO-
LIECCOB, C Y4&TOM OCOOeHHOCTEN
MIPOU3BOJICTBA; PACCUUTHIBATH KO-
JUYECTBO pabodux MecT, 000pymo-
BaHUs, OCHACTKH, WHCTPYMEHTa M
MaTepHaIoB, HEOOXOAUMBIX  JUIS
peanm3anvy IUIAHUPYEMBIX 00BE-
MOB BBIITyCKa M3/ENNI; BHIONPATh U
paccunThIBaTh  TEXHOJIOTHYECKHE
peXUMBI  PabOTBI  0OOPYHIOBAHHUS;
OCYIIECTBIATh BBIOOp 000pyIOBa-
HUS  JUId peaju3alid CHpPOEKTH-
POBaHHOTO TEXHOJIOTUYECKOT 0
Tporecca

Pemenne
CTaHIAPTHHI
X
MPaKTUIECK
HX 3a]1a4

Bagaun
pelieHbl B
MTOJTHOM
o0beMe 1
TIOJTYYEHBI
BEpHbBIE
OTBETHI

IIponemoHcTp

HPOBaH BEPHBIN

XOJ pelICHHS
BCEX, HO HE
MOJTYYEH Bep-
HBIH OTBET BO
BCEX 3a7auax

IIpone-
MOHCTP
HUpOBaH
BEPHBIN X0,
perieHus B
OOJIBIIMHCT-
BE 3aJ1a4

3amgaun He
pelieHbI

BJIaJCTh MCTOJaMH  CHCTCMHOI'O

Pemenne

3amaun

IIponemoncTp

[Ipone-

3amaun He




MoXofa TPH  IPOCKTUPOBAHHUU
TEXHOJIOTUYECKUX TIPOIIECCOB; Me-
TOJJAMH COCTABIICHUS TEXHOJIOTH-
YEeCKOH JOKYMEHTAIUW; METOJaMHU
OLICHKH TEXHOJIOTMIHOCTH KOHCT-
pykuuu OC; COBpEMEHHBIMU arma-

TIPUKIIaTHBIX
3ama4 B
KOHKPETHOU
NIPEIMETHON
obnactu

pellieHbI B
[IOJIHOM
o0beMe 1
MOJTYYCHBI
BEpHbBIE
OTBETHI

UpPOBaH BEPHBII

XOJI pELICHHUSI
BCEX, HO HE
MOJTy4Y€H BEp-
HEIA OTBET BO
BCEX 3aja4ax

MOHCTP
MpOBaH
BEPHBIN X0
pemieHus B
OONBIINHCT-
B€ 3aJa4

pelIeHbI

paTHO - MpPOTpaMMHBIMHU CpEACT-
BaMU aBTOMAaTH3allMH pa3pabOTKH
KOHCTPYKLUMH M TEXHOJOTMH mpo-
W3BOZCTBA AJIEKTPOHHBIX CPEACTB,
METOAUKON OIIEHKH TEXHOJIOTHY-
HOCTH KOHCTPYKIIMH U3AEIHI.

7.2 TlpumepHbIi NepeYyeHb OLEHOYHBIX CPeICTB (THIOBbIE KOHTPOJbHbIE
3a/laHUsl WJIM HMHbIE MaTepHaJibl, HEOOXOAMMbIE /sl OLeHKH 3HAHWi, YMeHMIi,
HABBIKOB M (MJIM) ONBITA IESITEIbHOCTH)

7.2.1 llpumepHbIii epeyeHb 3aIaHUI I OATOTOBKH K TECTUPOBAHHUIO
1. Kakue u3 nepedncieHHbIX TPU3HAKOB XapaKTEPU3YIOT TEXHOJOTUYECKYIO CUCTEMY ?

BapuanTsl oTBeTa (0OJIMH WM HECKOJIBKO MPABUIIBHBIX):
a) BO3MOXKHOCTh pa30MeHHsI Ha MHOXKECTBO MOJICUCTEM, 00bEIMHEHHBIX 00LIeH
LEJIbIO
(GYHKIIMOHUPOBAHMS;
0) B3auMO/ICHCTBHE CUCTEMbI U BHELTHEHN CPEIbl;
B) GYHKIIMOHUPOBAHKE B YCIOBUSX BO3JACHCTBUS CIIy4yalHbIX (DAKTOPOB;
I') CII0XHbIE HTHPOPMALIMOHHBIE CBSI3U MEX]y 3JIEMEHTaMU U MOJCUCTEMAMU;

,II) BCC OTBCTHI IIPABUJIBHBIC
2. OT 4yero 3aBUCHT IJINTCIIBHOCTD IIPOU3BOJACTBCHHOI'O TUKJIA.

BapuanTsl oTBeTa (OAUH MM HECKOJIBKO IPABUJIBHBIX):
a) COUETaHHUsl OTEPaLHil;
0) TPYZIOEMKOCTH M3TOTOBJICHUS U3IETHUS
B) YHUBEPCAJIbHOCTHU BBITIOJIHSAEMBIX ONIEPALUN;

I') MUHHUMYM 3aTpar.
3. TeXHOJIOrnYECKUI IIUKJI ATO:

BapuanTtel orBeta (0JUH MU HECKOJIBKO IMPABHIBHBIX):
a) CcyMMapHOE BpeMs, HE0OX0MMOE JIJIsl TIPOXOXKICHHS OHOM IMapTUH U3ICIIHS
OT IIEPBOM OIEpalku, 10 MOCICTHEH;

0) ¢akTHUeCKOEe BpeMsI H3TOTOBIICHHS U3 ICIIHS
4. OnTUManbHbIM CUYUTAETCS, €CIU MPOU3BOACTBEHHBIM LUK PABEH .... TEXHOJIOTH-
YECKUM:
BapuanTsl oTBeTa (BbIOEpUTE OJUH MU HECKOJIBKO MPaBUIIbHBIX):
a) ;
0) 2;
B) 3;

r) 4.
5. Tun mpou3BOACTBA XapaAKTEPUIYETCA:
BapuanTtsl orBera (0JMH HIIM HECKOJILKO NPABHIIBHBIX):



a) 00bEMOM MAPTUH;
0) HOMEHKJIATYpOU U3JCITHH;
B) CTEIEHBIO JeTalu3allii IPOU3BOICTBA;
T') BCE OTBETHI MPaBUIIbHBIC.
6. IIpu MmaccoBOM IPOU3BOACTBE CTENICHB JACTATH3AINH SIBIISCTCS:
BapuanTs!l oTBeTa (OAMH UM HECKOJIBKO MPABUIBHBIX):
a) MapUIpyTHOI;
0) MapIIpyTHO-ONEPAIIMOHHOMT;
B) OIEpallMOHHOT;
7. IcXOMHBIMY TaHHBIMH TS pa3pabOTKU TEXHOJIOTHYECKOTO MPOIIecca SBISIFOTCS:
BapuanTs! oTBeTa (OAMH MU HECKOJIBKO MPABUIBHBIX):
a) TEXHUYECKHE yCIOBHS, MPOTPaMMa BBIITyCKa, CPOKH OCBOCHHMS POHU3BOJICTBA,
KaTaJoru 000pyAOBaHUS U OCHAIIEHUS, MATEPHAILHBIC U TPY/IOBbIE HOPMATHUBHI;
0) ) TeXHMYECKHE YCJIOBHSA, YCIIOBHUS SKCIUTyaTal[il, CPOKA OCBOCHHS MPOM3-
BOJICTBA, MaTepPUAIbHBIE W TPYJOBbIE HOPMATHBHI;.
B) TEXHUYECKHUE YCIOBHS, TEXHHUYECKHUE TPEOOBAHMS, CPOKH OCBOCHHS TPOU3-
BOJICTBA, MaTepPUAIIbHBIC U TPYAOBbIE HOPMATHBEI;.
8. TpaccupoBKY pHCYHKa CXEMBI OCYIIECTBIISIOT C MAroM:
BapuanTs! oTBeTa (OAMH UM HECKOJIBKO MPABUITHHBIX):
a) 0,625 mm;
0) 1,25 MmMm;
B) 2,5
9. B cyOTpakTHUBHBIX METO/IaX MPOBOJAIINN PUCYHOK 00pa3yercs MmyTeMm:
BapuanTs! oTBeTa (0MH WM HECKOJIBKO MPABUIIBHBIX):
a) ynanenusi GOJIbIM C HE3AIIUIEHHBIX YYaCTKOB MOBEPXHOCTH. [ 3TOTO Ha
MEIHYIO QOJIBry TUIIEKTPUKA HAHOCUTCS PUCYHOK CXEMbI, a HE3alTUIIICHHbIC YIaCTKU
(G obru CTpaBINBAIOTCS;

0) ocymiecTBIsIeTCS N30UpaTEIbHOE OCAKICHUE XUMUISCKONM MEIN Ha HE
(b OBrUPOBAHHBINA TUAJICKTPHUK.
10. MeTox mocieoBaTeIbHOTO HapaliBaHUs IPUMEHSIETCS MPH N3TOTOBJICHUN

BapuanTsl 0TBeTa OAMH HIIM HECKOJIBKO MPABUIHHBIX:
a) OJTHOCTOPOHHUX ILIAT;
0) MHOTOCJIOMHBIX TEYATHBIX IJ1aT;
B) KEpaMHUYECKHUX I1J1aT;
T) IJ1aT Ha AIFOMHUHUEBOM OCHOBAHUH.

7.2.2 IllpumepHbIii epeyeHb 3aIaHNIH U1 PelIeHUs] CTAHAaPTHBIX 3a/1a4
1. Yto Ha3bIBaETCS TUTPOCKONMUYHOCTHIO?
a) CrmocoOHOCTh MaTepuaa MorJIoNaTh BOASHBIC APl U3 BO3IyXa
b) Crioco6HOCTH MaTepuana BbIAEHATh BOJSHbBIC MAPbI

c)1+2



2. OTHOIIICHHE KOJIUYECTBA IIapoB BOJBI B BO3AYXEC K €0 KPpUTUHICCKOMY 3HAUYCHHUIO —
9TO:

a) abCOII0THAsS BIIAXKHOCTD
b) BIaXHOCTH
C) OTHOCHUTEIIbHAS BIIaXKHOCTD
3. HopmanibHO#M OTHOCHUTEIBHOM BIIAXKHOCTBIO CYUTACTCS BIAKHOCTD, PaBHAsS

a) 60-70 %
b) 70-80 %
c) 80-90 %

4, Hpouecc MOrJIOMICHHA BJIard MMOBCPXHOCTHIO MAaTCpHajla HA3bIBACTCA:

a) abcopOuus
b) agcopOuus
c) copOuus
5. T'unpodoOHBIE — 3TO MaTepUabl, TOBEPXHOCTh KOTOPHIX:

a) HE CMa4YMBaeTCs BOJIOM
b) cMaumBaercs Boou
C) OTTaJIKUBAET BONY
6. [Inenka BoabI, 00pa3yroMIAsCsS HA TOBEPXHOCTH JIUAJICKTPHKA:
a) yJIy4dllIaeT €ro 3JEKTPUYECKUE MTapaMETPhI
b) yXyamiaer ero aJIeKTpUIECKUE apaMeTphl
C) HE BJIMSET HA €T0 JICKTPUUYECKUE MTapaMETPhI
OtBeT 2
7. OCHOBHBIE MaTepUabl 1711 U3rOTOBIECHUST OcHOBaHui [1I1

a) TeTUHAKC
b) CTEKJIOTEKCTOTUT
c) oba maTepuaia
8. Illar koOpAMHATHOM CETKHU MPU TPACCUPOBKE
a) 0,25
b) 0,625
c) O6a BapuaHTa
9. C kakoil 11eJbI0 TPOBOATCS ONEepalli CEHCUOMIN3aIlii U aKTUBAIUHU ?
a) MpUJaHue AUDIIEKTPUKY CIOCOOHOCTH K METaUTU3aI[uU
b) moBbIIeHNE KaYecTBA TAWKH 3JIEMEHTOB
C) TOBBINICHUE KaYeCTBA TPACCUPOBKHU MEYATHOTO MOHTAXa
10. HauGonpiiee n3MeHEHNE TEMIEPATYPHI TPOUCXOUT MIPH MEPEX0JIE OT U30TEPMBI K
M30TEpME:
a) o HOpMalu
b) mo kacaTenpHOMI
C) U3BMEHEHHUE TEMIIEPATYPhI BOOOIIE HE MPOUCXOIUT

7.2.3 IlpumepHbIii epeyeHb 3aIaHUIH U1 PelIeHUus] MPUKJIATHBIX 32124
Tembl HHIUBUAYATbHBIX 3aJaHUI
1. CrpykTypa TEeXHOJIOTUYECKOTO Mpoliecca.



N

Bunbl v TUIIBI TEXHOJIOTMYECKUX MPOIIECCOB

[lopsiok MPOEKTUPOBAHUS TEXHOJIOTMYECKUX MpoleccoB. BriOop onTumanb-

HOT'O BapuaHTa

MartemaTuiyeckoe MOJAEIMPOBAHUE TEXHOJOTHUECKHUX MTPOLIECCOB

Krnaccuduxkanus niaat 1 METOA0B UX U3TOTOBIICHUS

Mertonbl GopMHpPOBaHUS PUCYHKA CXEMbl Ha MEYaTHOM IJIaTe

Martepualibl A U3rOTOBJICHUS M€YATHBIX I1J1aT

TexHonorus TpaBJieHUs MEIU C MPOOETBLHBIX MECT

. TexXHOJOrusl XUMUYECKOHN U 3JIEKTPOXUMHUUYECKON METaJUIM3aluU

10 TexHonorust N3roTOBJICHUSI MHOTOCJIOMHBIX MMEYaTHBIX IUIAT

11. TexHoJIOTUSI U3TOTOBJICHUS TPOBOIHBIX MEYATHBIX TIJIAT

12.T1naTbl MUKpPORJIEKTPOHHOM anmapaTypbl

13. ®u3HUKO-TeXHOJOTUYECKOE CO/IepKaHNe MalKu

14. ®u3HUKO-TEXHOIOTUYECKOE CO/IePKAHUE CBAPKU

15.1Tpumnowu, nactel, (GarOCH: Ha3HAYEHUE KiIacCUDUKALINS, TPUMEHEHNE

16.CrpykTypa cOOpKH MEYaTHBIX IJIaT

17.Knaccuduxanus crnocoO0B IpynnoBOii MaiKy MEYaTHBIX MJ1aT

18.BHyTpHu 1 MeXOJIOUYHBI MOHTaX: TEXHOJIOTHYECKUE TPEOOBAHUS, TEXHOJIOTHS
KT'YTOBOT'O MOHTa)a

19.'epmeruzarust OmokoB W um3aenuit DA: kiaccupukanus MeETOa0B, (U3HU-
KO-T€XHOJIOTMYECKUE OCHOBBI ITPOLIECCOB T'€PMETHU3AIIUU

20.TexHOJOTUsl TUAarHOCTUKUA U KOHTPOJISI: BHJIBI KOHTPOJIS, TUArHOCTUKA HEHC-
MIPaBHOCTEN

21.TexHonoruyeckoe 00OpPYJOBaHME U OCHACTKA: MpaBHJIa €ro BbIOOpa, CBA3b C

TUIIOM MPOU3BOJICTBA

w

©CoN A

7.2.4 TlpumepHbIi NepeyeHb BOMPOCOB JI MOATOTOBKH K 3a4eTy C OlleH-

KoM

1. ConepxaHue U MOPSAJIOK MPOCKTUPOBAHUS TEXHOJOTHUYECKUX MPOILIECCOB.
OcHOBHBIE TIOHATHUSA U onpeaesneHusd. [Ipon3BoacTBeHHBIN mporecc. TeXHOIOrnuecKuit
poriecc.

2. TexHosornueckas omnepamnua. YcrtaHoB. Ilepexon. BcemomorartenbHbIi
nepexo. Ilozunms.

3. Knaccuduxkanus mpou3BoACTB 0 HA3HAYCHUIO TPOU3BOICTBA (OCHOBHOE,
BCIIOMOTraTeIbHOe, OnbITHOE). KoadduimeHT 3amoaHeHus onepaium.

4, [Topsimok mpOEKTUPOBAHUS TEXHOJOTHYECKUX IMPOILECCOB. BUabl TEXHO-
JIOTMYECKUX MPOIIECCOB (€AMHUYHBINA, TUTIOBOM, IPYMHIIOBOM).

5. Texnonorndeckas nokymenraiusa. Buasl T/l o6mero Haznauenus. Buas

TEXHOJOTUYECKON TOKYMEHTAIIUN CIEIUATbHOTO Ha3HaueHusa. Cucrema 0003HAUYCHUS
TE€XHOJOTHYECKOW TOKYMEHTAINH.

6. Texnonornueckas nokymentanus. ECT/I.

7. Cragun pa3pabOTKM TEXHOJOTUYECKON JOKyMmMeHTauuu. MapiupyTtHas
kaprta. OnepanonHas kapra. TexHonornyeckas uHcTpykuus. [IpaBuna opopmiienus.

8. ®du3nyeckoe u MaremMatnueckoe moaenuponanue TIL



10.
11.
12.

Q. [TocnenoBarenbHOCTH mOCTpOoeHUA moaenu TII.

Ilonstue ontumuzanuu TII.

IloHsATHSA Ka4eCTBO U TEXHOJIOTHYHOCTE DC.

OGmiee npeacTaBiICHUE O METOJIE JUCIIEPCUOHHOTO aHaIN3a; MOCIeA0Ba-

TCIIbPHOCTDH BBIITOJIHACMBIX onepaunﬁ.

13.
14.
15.
16.
17.
18.
19.
20.
21.

CymiHocTh (haKTOPHOTO aHaIU3A.

[lonHbIi (aKTOPHBINA SKCIIEPUMEHT.

[ToHsATUS TOUHOCTH, 1OMTYCKa, HOTPEIIHOCTU U cTadbuibHOCTH TII.
OyHKIMOHAJIbHAA U TEXHOJIOTUYECKAsA TOUYHOCTb.

[IeyaTHsie nmaTel. TEPMUHBI U ONIPEAECTICHU.

Tunet 11T o T'OCT 23751-86.

Tunosele onepaunu nrorosaeHus 11

Marepuans! s 111

[ToaroroBka nMoBEpXHOCTH 3arOTOBOK MEYATHBIX ILUIAT NIEPE] ONEPALUAMHU

TCXHOJIOTHYCCKOTO IIpouecca.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
IUIATHI.
34.
35.
36.
HOM IIJIATHI.

37.

XuMuueckas MeTalu3anus noBepxuocreit 3aroropok I1I1.
lNanpBannueckas merannuzanus B npousBojctae 111

MeTopl H3roTOBIICHUS TIEYATHBIX MJIAT (CYOTPAKTUBHBIN, aJITUTUBHBIN )
TII m3rorosiaenus OIIIL.

TII nzroroBaenus JIIIII.

TII m3roroBnenna MIIIT wmertogom «ITADOCH.

TII uzroroBnenuss MIIII MeTOHOM MOCIONHOrO HapalMBAHMUS.

TII uzroroBnenuss MIIII MeTog0M MOMTAPHOTO MPECCOBAHUS.
[IpeccoBanune cmoes MIIII.

[Tonroroska orBepctuit MIIII mox MeTamu3anuto.

TII u3rorosaenus I'TIII.

doToCcrmocod MoJIydyeHUs: pUCYHKAa Ha TMTOBEPXHOCTH 3arOTOBKH NEYaTHOMN

[TonyueHnne nmevyaTHBIX MPOBOAHUKOB criocoOoM poTtodopmMupoBaHus.
OdceTHbI cIocO0 MONTyYeHHs pUCYHKA Ha MeYaTHOM TuIaTe.

OmuaBieHre METaNIOpPEe3UCTa U ropsiyee OO0TyKMBAHHUE PUCYHKA Tevart-

O06paboTKa 3aroTOBKM MEYATHOW IJIATHI MO0 KOHTYPY, (PMHUIITHAS TOATO-

TOBKA, XpaHCHHC.

38.  ®oTomabIOHBI 1715 TOJYYCHHs pUCYHKA MTeYATHOM TJIATHI.

39.  Bunsl TectupoBanus [111 Ha mpousBoacTse.

40.  OOmye MPUHIIKIIBI ¥ TEXHOJIOTUH HUCITBITAHHM.

41. KoHTpoJib MEXaHUYECKUX U deKTpuueckux cBorcts I1I1.

42. Meroauka B TEXHOJIOTHS MPOBeIeHHS UctbiTaHni DC Ha KIMMaTHYSCKUE
BO3JECHUCTBUS.

43.MeTouka M TEXHOJOTHsI TpoBeAeHUs ucnbiTaHnii JC Ha MEXaHUYECKHE
BO3JECHUCTBUS

7.2.5 IlpumepHbIii NepeyeHb BOMPOCOB /1JIl MOATOTOBKHU K IK3aMeHY

1.

Knaccudukanus u cpaBHUTENbHAS XapaKTEpUCTUKA CITIOCOOOB IPyNHIOBOM



MalKH.

N

JaMMH.

o

ManKH.

©ooNOo

10.
HBIX ILJIaTax.

11.

12,

BonHoBbIe criocoObl rpynmnoBoi mailku U MpuMEHsIeMoe 000PYyI0BaHHUE.
Metoasl 1 000Opya0OBaHUE JIsl TAWKKU AJIEMEHTOB C IUIAHAPHBIMU BBIBO-

TexHomorus namku MOBCPXHOCTHO-MOHTUPYCMBIX 3JICMCHTOB.
HpI/IMeHeHI/Ie KOHIOCHTPUPOBAHHBLIX IIOTOKOB OHCPIrUM IJIsA prr[HOBOﬁ

BcecnioMoraresnbHbie oniepaluy Ipyu IPYIIOBOM MAaKe.

OO61ast XxapakTepuUCTHKA PUIIOEB.

[Ipunoiinbie nacTel U GIIIOCHI.

OTMBIBKA MOZYJIEH.

Marepuansl 1 NPOU3BOACTBA PATHOIIEKTPOHHBIX MOJYJIEH Ha Medart-

beccBunnoBas maika. Marepuaisl 115 anKu.
Knaccudukanuss MeToq0B 3JEKTPUUYECKOTO MOHTa)ka M OCHOBHBIE Tpe-

OOBaHMS K HEMY.

13.
14,
15.
16.
17.
18.
19.
20.

CnocoObl TOJITOTOBKHM MPOBOIOB K MOHTAXKY.

KryToBoit MoHTaxx POA.

MOoHTaX MIOCKUMHU JIEHTOYHBIMHU KaOeIsiMu.

OCHOBHBIE METOIbI PETYIUPOBKHU U OLIEHKA UX MOTPEUTHOCTH.

Meronuka peryliupoBKY MapaMeTpOB MPUEMHUKOB.

PerynupoBka napamMeTpoB T€IEBU3NOHHBIX IPUEMHHUKOB.
MeToauka TEXHOJIOTHYECKON TPEHUPOBKHU U CIIOCOOBI €€ YCKOPEHUSI.
Ornenka 3K0OHOMUYECKON 3((PEKTUBHOCTH PETYIUPOBKU B 3aBUCUMOCTH

OT THIIAa IIPOU3BOACTBA.

21.

KHaCCI/I(i)I/IKaHI/I}I MCTOOOB I'CpMETU3AlMU U HUX IMPUMCHCHHC B IIPOU3-

BoJicTBE POYVY.

22. TeXHOIOTHS TPONMMTKA HAMOTOYHBIX U3CTHH.

23. CrocoObl MPONUTKA HAMOTOYHBIX M3JICTUN M OIleHKa nX 3(P(EKTUBHO-
CTH.

24. [Ipomieccel 3anuBKH, 00BOJIAKUBAHUS U THAPO(OOU3aIUH.

25. Texnonorus repMeTU3alyy B BAKyyMHO-TIOTHBIE KOPITyca.

26. Knaccuduxkarus BU10B KOHTPOJIS U OIIEHKA WX () PEKTUBHOCTH.

27. Metonp! anekTpuueckoro koutposs I1I1.

28. ABTOMaTH3aIMS BU3YATHHOTO KOHTPOJISI 1 TEXHUYECKUE CPEICTBA.

29. ABTOMaTH3AIHS SIIEKTPUUECKOTO KOHTPOJs 6110k0B POY.

30. MeTtonuka 1uarHocTuku HercnpaBHocteit POC.

31. CpencTBa TEXHUYECKOW TMArHOCTUKH.

32. MeTonbl 3IEKTPOHHONW MHUKPOCKOIIUUA W WX TMPUMEHEHHUE JUIsI KOHTPOJIS
MHUKPOOOBEKTOB.

33. [TpaBwmia BIOOpa TEXHOIOTUUYECKOTO OCHAIIICHHUS.

34. OCHOBHBIE CHCTEMBI TEXHOJIOTHIECKON OCHACTKY M UX TPUMEHEHHE.

35. MeTtoarka NOBEPOYHOr0 pacyeTa TEXHOJIOTUUECKON OCHACTKH.

36. O6opynoBanue st MEJIKOCEPUHHOTO PpOon3BoicTBa POY.

37. ABTOMaTHU3UPOBAHHOE O0OPYAOBAHKE JIJISi CEPUITHOTO MPON3BOCTBA.



38. Oransl U CTaluH aBTOMATU3ALMHU IIPOU3BOJICTBA.

39. Kpurepnn aBTomaTusanumu.

40. OCHOBHBIE TEHJEHIIMU B aBTOMAaTU3aLIMK POU3BOJICTBA.
41.  Bunbl aBTOMaTHYECKUX JUHUN U UX OCHOBHBIE ITapaMeETPBhI.
42. [IpoekTupoBaHue MOTOYHON JIUHUHU COOPKHU.

43. OCHOBHBIE KPUTEPHH aBTOMATHU3ALMH IIPOU3BOICTBA.

7.2.6 MeToanka BbICTABJIeHHS] OLEHKH NPH NMPOBEJIeHUH MPOMeEKYTOUHOM
aTTecTalMu

[Tpu BBISIBJICHUM YPOBHS 3HAHHI, YMEHUH, HABBIKOB, OIIBITA JICSITCIEHOCTH TI0
JTUCITUTUTHHE IPUMEHSICTCS PEHTUHTOBASI TEXHOJIOT UL

— TI0 BHJTY JICSITEILHOCTH CTYJEHTA — YICOHBIM PECHUTHHT;

— I10 IIEPUOY — CEMECTPOBBIN PEUTHHT,

— 110 00BéMY yueOHOU nHpopmaruu — pertunr ocsoeHus: Ol mo yueOHoi
JTUCITUTUTAHE;

— 10 croco0y pacuéra — HAKOMUTEIbHBIN PEHUTHHT.

OreHka 3HaHUI CTYICHTOB MPOU3BOJIUTCS IO CIEAYIONINM KPUTEPHSIM.

— y4acTHe B JICKIUIX U IPAKTHUECKUX 3aHATHIX 36 OaJIoB

— TeKYIIHUE OLEHKHU IO ONPOCcaM M KOHTPOJIbHBIM paboTram, 72 Gamna

— CBOEBpPEMEHHas clladya 1abopaTopHbIX padoT, § 6amioB

— IPOXOXkKAEHUE TeCTUPOBaHus, 12 0amioB

Bcero: 108 6amios

MuHuManpHasi OlleHKa Mo «JK3aMEHY» BBICTABIAETCA CTYIEHTY, €CIM OH IO-
Ka3aJl 3HaHWE TEOPHUH, BUJICHUE JIOTUYECKON CTPYKTYpPhl U 3aKOHOMEPHOCTEH HAyKH,
XOpollIee OCMBICJIEHUE OCHOBHBIX BOMPOCOB MPOOJIEMBI, YMEET MPU 3TOM PACKPHIBATH
nearoruueckre MOHATHUS Ha pa3auuHbIX mpuMepax. OTBeT mo (Gopme OTHOCUTENHHO
JIOTUYEH, COJEPIKATEIIEH.

O6mee kommnuecTBo OaymoB mo auctuiuimHe = 108 GaymioB: mocerieHue ayau-
TOPHBIX 3aHATHI — 36 OayioB + caMmocTosTenbHas pabora — 72 Gamna. OOmiee KoJIu-
4ecTBO 0AJIJIOB IO CAMOCTOSITEIbLHON paboTe TODKHO OBITh He MeHee 36 O6atoB (36—72
0aioB).

DK3aMEH CUUTAETCS HE CIHAHHBIM, €CIIM CTYACHT HE BiajeeT (WIM BIAJIEeT B
HE3HAYNTETHHOW CTEMEHN) OCHOBHBIM MPOTPAMMHBIM MaTEpHAIOM B 00beMe, HEO0O-
XOAUMBIM JJI1 MPO(ecCHOHATbHOU JesTenbHOCTH. OO0I1ee KOJIMYecTBO OaioB IO
caMOCTOATENhHOM pabote meree 36 6amnoB (0—35 6amos).

7.2.7 IlacnopT OLIEHOYHBIX MATEPUAJIOB

Kon
KonTponupyemsle pazjieinsl (TeMbI) . HaumenoBanue
Ne n/n KOHTPOJUPYEMOi
JMCLUTUTMHBI OIICHOYHOTO CpE/ICTBA
KOMIETEHINH
1 [IpyHIMIBI TPOEKTUPOBAHUS TEXHOJIOTHYE- [1K-1 Tecr, uHAMBUIYANEHEIC 3a/1aHN,

3ammTa J1abopaTopHBIX pabdor,
TpeOOBaHUS K KypCOBOMY TIPO-
eKTY, KOHTPOJIb-
HO-U3MEPHUTENBHBIE MaTepHaIIbI
JUIs 3a4eTa ¢ OLICHKOH M DK3aMeHa

ckux nporeccoB (TII)

2 TOYHOCTE U HAZIEKHOCTH TEXHOJIOTMUECKUX [IK-1 Tecr, nHnUBUIYAbHBIC 3a1aHKS,
IPOLIECCOB 3ammTa  J1abopaTopHBIX padorT,
TpeOOBaHMSI K KypCOBOMY TMpO-




CKTY, KOHTPOJIb-
HO-U3MCPUTCIIbHBIC MaTCpUabl
JJI1 3a49€Ta C OHGHKOﬁ M DK3aMCHa

3 Texnonorus nevarnsix muar (I11T) I1K-1 Tecr, nHauBUIYyabHBIC 3aHNAS,
3ammTa  J1abopaTopHBIX Ppador,

TpeOOBaHUS K KypCOBOMY IIpO-
€KTY, KOHTPOJb-
HO-U3MEpUTENbHBIE MaTepHabl
JUIS 3a4€Ta C OLEHKON M 9K3aMeHa

4 Texnonorusi, Marepuajibl U 00OpyIOBaHUE [1K-1 Tecr, uHAMBUIYATBHEIC 3aAHNAA,
3amMTa  J1adopaTopHBIX  pador,

TpeOOBaHUSI K KypCOBOMY IIpO-
EKTY, KOHTPOIIb-
HO-U3MEpUTEIbHBIE MaTepHabl
JUIS1 3a4€Ta C OLEHKON U 9K3aMeHa

JUISL DNIEKTPUYECKUX COEAUHEHMI

) Cy1HOCTh 1 0COOEHHOCTH COOPKH BJIEK- [TK-1 Tecr, uHAMBHUIYaTBHBIC 3aaHNS,

TPOHHBIX CPEJICTB 3ammTa J1abopaTopHbIX paboT,
TpeOOBaHUST K KYpPCOBOMY IIpO-

CKTY, KOHTPOJIb-
HO-U3MEPUTCIILHBIC MaTEpUabl
JIJIs 3a4YeTa C OLICHKOM M DK3aMeHa

6 Texnonorust marotoBiaeHus geramei IC IK-1 Tecr, nuauBUyaTbHBIC 3aJaHHA,
3amuTa  Ja00paTOpHBIX PpadoT,

TpeOOBaHUSI K KYpCOBOMY IpO-
eKTY, KOHTPOJIb-
HO-U3MEPUTENILHBIE MaTEPHAIIbI
JUIS 3a4€Ta C OLIEHKOM M DK3aMeHa

7 OCHOBBI aBTOMAaTH3allUK TPOU3BOICTBEHHBIX [IK-1 Tecrt, nHAMBHAYaNIbHBIE 3aaHNS,
MPOLECCOB 3amuTa  Ja00paToOpHBIX paboT,
TpeOOBaHUSI K KYpPCOBOMY IIpO-

eKTY, KOHTPOJIb-

HO-M3MEpPUTEIbHbIE MAaTepHaIIbI
IS 3a4Y€Ta C OLICHKOM M DK3aMeHa

7.3 MeToanvecKkue MaTepuajbl, ONpeaeJsoNie MPoueaypbl OleHNBAHUS
3HAHUWI, yMEeHN i, HABBIKOB M (MJIM) ONBITA AeATETbHOCTH

TecTpoBaHre OCYIIECTBIISICTCS, JTMOO MPH MOMOIIA KOMITBIOTEPHOM CHUCTEMBI
TECTUPOBAHHMS, JINOO C MCIOJb30BAHMEM BBIJIAHHBIX TECT-3aIaHMA Ha OyMa)KHOM HO-
cutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISIETCS MPOBEPKA TECTa dK3a-
MEHATOPOM M BBICTaBJISCTCS OIICHKA COTJIAaCHO METOJMKE BBICTABJIICHHS OICHKH IPH
IIPOBEJICHUN ITPOMEKYTOUYHON aTTCCTAIIHH.

Pemienue cTaHmapTHBIX 3a7a4 OCYIIECTBISCTCS, JUOO IPH MOMOIIA KOMIIbIO-
TEPHOW CHUCTEMBl TECTHPOBAHMS, JUOO C HMCIOJBb30BAHHEM BBIJAHHBIX 3ajad Ha Oy-
MakKHOM HocuTene. Bpemst pemenus 3amad 30 MuH. 3aTeM OCYIIECTBISCTCS MTPOBEPKA
peleHns 3aja4 dK3aMEHATOPOM M BBICTABIISICTCS OIICHKA, COTJIACHO METOJMKE BHI-
CTaBJICHUS OLICHKH IPHU MPOBEICHUH IIPOMEKYTOTHON aTTECTAIUH.

Pemrenrie mpukiIagHbIX 3a7a4d OCYIIECTBISAETCS, JTMOO MPU IMOMOIIA KOMIIBIO-
TEPHOW CHUCTEMBl TECTHPOBAHMS, JUOO C HMCIOJBb30BAaHHEM BBIJAHHBIX 3ajad Ha Oy-
MakKHOM HocuTene. Bpemst pemenus 3amad 30 MuH. 3aTeM OCYIIECTBISCTCS MTPOBEPKA
pelieHns 3aja4 dK3aMCHATOPOM M BBICTABIISICTCS OIICHKA, COTJIACHO METOJMKE BHI-
CTaBJICHUS OIICHKH IPHU MPOBEICHUH IIPOMEKYTOTHON aTTECTAIUH.

3ammTa KypcoBOH pabOThI, KYPCOBOTO IMPOEKTa WM OTYETa IO BCEM BHIAM
MPaKTHK OCYIIECTBISAETCS COIVIACHO TPEOOBAaHMSIM, MPEIbSIBIIEMBIM K paboTe, OIH-
CaHHBIM B METOJMYECKUX MaTepuanax. lIpuMmepHOe BpeMs 3alluThl HAa OIHOTO
cryneHTa coctapiser 20 MuH.




8 YYEBHO METO/IMMECKOE U HTHO®OPMAILIMOHHOE
OBECIIEYEHUE JUCHHUIIJIMHBI
8.1 Ilepeuenb yueOHOIi JUTEpaTypPbl, HEOOXOAUMON JISI OCBOEHUS] TUCIIU-

IJIMHBI

1.

IOpxoB, H. K. TexHomorus npon3BoACTBa JJIEKTPOHHBIX CPEACTB [ DIEKTPOHHBIN
pecypc] / FOpkoB H. K. - 2-e uzz., ucnp., nomn. - Cankr-IletepOypr : Jlansb, 2021.
- 480 c. - Knura u3 xomnexkuuu Jlane - MnxenepHo-texunueckue Hayku. - ISBN
978-5-8114-1552-6. — URL.: https://e.lanbook.com/book/168617

CenuBanoBa, 3. M. TexHonorus npou3BOACTBa 3JIEKTPOHHBIX CPEJCTB : yueOHOe
noco6ue / 3.M. CenuBaHoBa; MuHuCcTEpcTBO 00pa3zoBaHus U Hayku Poccuiickoii
Oenepanuu; dDeneparbHOE TOCYAAPCTBEHHOE OIOKETHOE 0O0pa30oBaTEIbHOE
yupexIeHHe BhIciiero npodeccuoHanbHoro oopazoBanus «TamOOBCKHil TOCy-
JApCTBEHHBIA TEXHUYECKUH yHHBepcuTeT». - TamboB : U3narensctBo ®I'BOY
BIIO «TI'TY», 2017. - 81 c. : un. - bubnuorp.: ¢. 57. - ISBN 978-5-8265-1734-5.
— URL: http://biblioclub.ru/index.php?page=book&id=499048

Honen, A.M. [IpoexTupoBaHre KOHCTPYKIIMI M TEXHOJIOTHYECKas MOArOTOBKA
IIPOM3BOJICTBA PAJAMOIIEKTPOHHBIX MOJyJel : Yueb. mocodue. - Boponex :
I'OVYBIIO «BopoHeXCKnii TOCYJapCTBEHHBIM TEXHUYECKUI YHUBEPCUTET,
2007. - 221 c.

Antunukaropos, A.b. TexHonorus mpou3BoICTBAa PaIUOIEKTPOHHON armapa-
Typbl: Yueb. nmocobue / A.b. AutunukatopoB. — Boponex : ®I'bOY BIIO «
Boponexckuii rocygapcTBeHHbINM TeXHUUECKU yHUBepcuteTy, 2015, — 250 c.
Meronnueckne ykazaHus K BBITIOJHEHUIO KYpPCOBOTO MPOEKTA MO AUCIUILUIMHAM
«Texnomorust mpubOPOB U cucTeM», « TeXHONOTUs MPOU3BOACTBA AINEKTPOHHBIX
cpeacTB» s cryneHToB HampasieHui 12.03.01 «IIpubGopoctpoenue» (mpo-
buns «lIpubopoctpoenue») u 11.03.03 «KoHCTpynpoBaHHE W TEXHOJIOTHS
ANEKTPOHHBIX cpenacTB» (mpoduis «lIpoekTupoBaHWe W TEXHOJIOTHS PAIUO-
ANEKTPOHHBIX cpeAcTB») Bcex (popm obyuenus/ ®I'bOY BO «Bopouexckuii
rOCY/IapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET»; COCT.. A.b. AHTHJIMKATOpPOB-
Boponex: U3n-so BI'TY, 2021. — 59 c.

Meronnueckne yka3aHHs IO OPraHM3alUMU U KOHTPOJIFO CAMOCTOATENIBHOM pa-
OO0TBHI CTYACHTOB MO AUCHUIUIMHE «TEXHOJIOTHS MPOU3BOJICTBA AIEKTPOHHBIX
cpeactB» Hampabiienuss 211000.62 «KoHcTpyupoBaHHE M TEXHOJIOTHSL SJIEK-
TPOHHBIX cpeAcTB» (mpoduns «IIpoekTupoBaHHE W TEXHOJOTHS PATUOIIICK-
TPOHHBIX CPEICTB») O4HOM (GopmMbl 00yueHUs [DnexTponnsii pecypc] / Kad.
KOHCTPYUPOBAaHUA U MPOU3BOJCTBA paguoannapatypsl; Coct. A. b. AnTHnmka-
TOPOB. — DJIEKTPOH. TeKCTOBBIE, rpad. naH. (86 Ko). — Boponex : ®I'bOY BIIO
"BopoHexckuil rocy1apcTBEHHBIN TexHu4yeckuil yaupepcuret'”, 2015. — Pexum
noctyna: CP_PK.

MeTtoauueckue ykazaHus K jabopaTopHoil pabore «CTaTHUCTUYECKOE MOJENH-
pPOBaHHE TEXHOJOTHYECKHX IMpoleccoB cOOpku y3iaoB POC» mo nucuurumze
«Texnonorust mpuOOpPoB U cucTeM» « TeXHONIOTHS MPOU3BOACTBA JICKTPOHHBIX
cpenctB» s cryneHtoB Hampasienuin 200100.62 «IIpudopoctpoenue» (mpo-



https://e.lanbook.com/book/168617
http://biblioclub.ru/index.php?page=book&id=499048
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%A1%D0%A0_%D0%A0%D0%9A.docx&reserved=%D0%A1%D0%A0_%D0%A0%D0%9A

dunb«IIpubopoctpoerne») u 211000.62 «KoHCTpyupoBaHHE M TEXHOJIOTHS
AIIEKTPOHHBIX cpencTBy» (npoduib «IIpoeKTUpOBaHME W TEXHOJOTHS PaUO-
AIIEKTPOHHBIX CpeacTB») ouHOM hopMmbl 00yuenust / ®I'BOY BIIO «Boponex-
CKHMI TOCYyAapCTBEHHBIM TEXHUYECKUN YHUBEPCHUTET»; cOCT. A.b. AHTHINKATO-
poB. Boponex, 2015. 15 c. — Pexxum nocryna: AutunukatopoB JIP_Crat

8. Meroanueckue ykazaHus K JiabopatopHoil padore «OueHKa reoMeTpUYecKHX
napaMeTpoB MEYaTHOTO MOHTa)ka C Y4E€TOM TEXHOJOTMYECKHUX OTpaHUUYCHHII»
no pucuuruinHe «Texnonorus npubopoB U cucremM» «TexXHOIOrus nMpou3BOI-
CTBa JJIEKTPOHHBIX CPeACTB» I cryAeHToB HampasieHuil 200100.62 «IIpu-
oopoctpoenue» (nmpoduns «IIpubopoctpoenue») u 211000.62 «Koncrpyupo-
BaHME W TEXHOJIOTHS JICKTPOHHBIX cpenctB» (mpodwmib «lIpoekTupoBanue u
TEXHOJIOTHSI PAIUOIICKTPOHHBIX CPEJICTBY») OYHOM M 3a04HOM popm oOyueHwms/
OI'bOY BIIO «BopoHEKCKHI rOCYy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTETY;
cocT. A.b. AutunukaropoB. Boponex, 2009. 16 c. — Pexum nocryna: AHTUIN-
karopoB JIP_OI'Il

9. Meroauueckue yka3zaHus K jgabopaTopHoil padore «O1eHKa TeXHOIOTHYHOCTH
KOHCTPYKIMH W3JAENUsD MO AUCHUIUIMHE «TexHOoJorus nmpubopoB U CUCTEM)
«TexHomorust MPoOU3BOJCTBA IIEKTPOHHBIX CPEACTB» JJIA CTYACHTOB HalpaB-
nenuit 200100.62 «IIpubopoctpoenue» (npodunp «IIpubopocTpoeHue») wu
211000.62 «KoHCTpyrpOBaHUE M TEXHOJIOTHS AICKTPOHHBIX CPEACTBY» (TPOoPuiIb
«IIpoexkTupoBaHUE U TEXHOJIOTHS PaTUOIJICKTPOHHBIX CPEACTB») OYHON M 3a-
ounot ¢dopm obOyuenus / ®I'BOY BIIO «BopoHexckuii rocyaapcTBEHHBIN
TEXHUYECKUI YHUBEpCUTET»; cocT. A.b. AuTunukaropos. Boponex, 2015. — 26
c. — Pexxum nocryna: Autuwinkatopos_JIP-OTK

10.[IpoexkTupoBaHre TEXHOJOTUYECKUX TPOIECCOB M3TOTOBICHUS TEYATHBIX
mwiat : Mertoauyeckue ykazaHus K IpakTUueckuM 3aHATusAM «IIpoektupoBanue
TEXHOJIOTUYECKUX MPOLIECCOB M3TOTOBJICHUS MEUYATHBIX IJIaT» MO JUCLUILINHE
«Texnomorust mpubOPOB U cucTeM», « TeXHOIOTUS TPOU3BOACTBA AITEKTPOHHBIX
cpeacTB» s cryaeHToB Hampapiernuit 200100.62 «IIpubopocTtpoeHue» (mpo-
buns «IIpudopoctpoerner») u 211000.62 "KoHcTpyupoBaHHWE W TEXHOJOTHS
ANEKTPOHHBIX cpeacTB" (mpoduiab «IIpoekTHpoBaHNE M TEXHOJOTHS PaIHO-
AJIEKTPOHHBIX CPEACTBY») ouHOM (popMbl oOyuenus / Kad. koHCcTpyrpoBaHus u
npous3BoAcTBa paauoannapatypsl; Coct. A. b. AnTunukaropoB. — Boponex :
OI'bOY BIIO «BopoHeXCKHIl TOCYy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
2015. — 64-2015. - Pexwum noctyna: AatuimkatopoB [13 TIIT

11.TlpoexTupoBaHnEe TEXHOJOTUYECKOTO TMpoliecca COOPKU PaarOdJIEKTPOHHOTO
monynst : Meronuueckue ykasaHusi kK mabopatopHoit pabore «IIpoekTupoBanue
TEXHOJIOTUYECKOTO Ipoliecca COOPKU paguo’IEKTPOHHOIO MOIYJIS» MO JUCIIH-
mwinHe «TexHosorus npubopoB M cuctem», « TeXHOJIOrusl MPOU3BOACTBA AJIEK-
TPOHHBIX CpeACTB» IJsi cTyneHToB HampasiaeHui 200100.62 «IIpubopoctpoe-
aHue» (mpoduns «IIpubopoctpoenue») u 211000.62 «KoHncTpynpoBaHue U TEX-
HOJIOTHS DJIEKTPOHHBIX cpenctB» (mpodunb «lIpoekTrupoBanme M TEXHOJIOTHS
PaANOAIEKTPOHHBIX CPEJICTB») OYHOM M 3a04HON (popm oOydenus / Kad. koH-
CTPYMPOBaHMS M MPOU3BOJACTBA paauoarnmnaparypsl; Coct. A. b. AHTHIMKATO-
poB. - Boponex : ®I'BOY BIIO «BopoHexcKuid roCy1apCTBEHHBIN TEXHUYE-



http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%A1%D1%82%D0%B0%D1%82.docx&reserved=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%A1%D1%82%D0%B0%D1%82
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%9E%D0%93%D0%9F.docx&reserved=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%9E%D0%93%D0%9F
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%9E%D0%93%D0%9F.docx&reserved=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%9E%D0%93%D0%9F
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0-%D0%9E%D0%A2%D0%9A.docx&reserved=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0-%D0%9E%D0%A2%D0%9A
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9F%D0%97_%D0%9F%D0%9F.docx&reserved=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9F%D0%97_%D0%9F%D0%9F

ckuii ynuepcuter», 2015. — 60-2015. — Pexum poctynma: AHTHIMKATO-
pos_JIP_ITTII

IHepuoauyeckne U3 aHus

Muxkpoanektponuka / yupenurenu: PAH [u ap.]; . pea. A.A. OpaukoBcKuil. -
M.: Hayka; Hayka/Mutepnepuoauka. - XKypnain, ocioBan B 1972 rogy . — Ile-
peBojaHas Bepcusi: Russian Microelectronics (cocTaBHOM »KypHa) .
IIpoekTupoBaHue U TEXHOJIOTHS DJIEKTPOHHBIX CPEACTB: BCEPOCCUMCKUN HAyd-
HO-TeXHUUYECKUU XypHas / yupeautenu: M-Bo oopazoBanus PO, Bnagumupckuii
roCyIapCTBEHHBIN YH-T; IUI. pel. B.H. Jlannos. - Bnagumup: IIpoektuposanue u
TE€XHOJIOTHS 3JEKTPOHHBIX CpeAcTB. - Kypnain, uznaercs ¢ 2001 roza.
CoBpemenHas snekTpoHuka / ri1. pen. A. Maiictpenko. - M.: CTA-IIPECC. -
Kypnan, nznaercs ¢ 2004 roga. - JIocTyn K apXuBy BBIIIYCKOB C AHHOTALUSIMHU
(apxuB crateit 2004 - No6/2014) Ha caiite )xypHaua: http://www.soel.ru/issues/.
TexHomoTru B 3JEKTPOHHOU MPOMBINUICHHOCTH / yupeautenb: 3A0 «Menua
['pynna ®aitactpury»; . pen. K. [pununko. - CI16.: Menua KuT. - Xypnain. —
Tematnueckoe mNpuaokeHUue K KypHany "KomMnoHeHTbl M TexHonoruu'. -
ONEeKTpOHHAsl BepcHsl JKypHaJla U apXuB c 1995 roja CM:
http://www.tech-e.ru/archive.php u
http://elibrary.ru/contents.asp?issueid=868837.

8.2 Ilepeyenr MH(GOPMANMOHHBIX TEXHOJIOTHH, MCNMOJb3yeMbIX MPHU OCY-

IIEeCTBJIEHNH 00pa30BATEeJIBLHOI0 MpOLecca Mo AUCHHUILINHE, BKIYas NMepevyeHb
JIMIEH3UOHHOI0 TNPOrPaMMHOr0 olecre4eHHusl, PpPecypcoB HMHPOPMAIUOH-
HO-TeJICKOMMYHHMKAUUOHHOU ceTH «UWHTEepHET», COBpPEeMEHHbIX MNpodeccuo-
HAJIbHBIX 023 JaHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

HUA:

[lepeuens [10, Briatoyas nepedeHpb JUIEH3UOHHOTO TPOrPaMMHOT0 obecreye-

OC Windows 7 Pro;

Google Chrome;

Microsoft Office 64-bit

Kommnac 3D;

DesignSpark PCB;

Altium Designer;

EasyEDA

Pecypcel nHbOpMaImoHHO-TEIEKOMMYHUKAIIMOHHON ceTh « HTepHEeTY:
http://window.edu.ru — exnHOE OKHO JOCTYIa K HH()OPMAIIMOHHBIM pecypcam;
http://www.edu.ru/ — denepansHbIii opTan «Poccuiickoe o0pa3oBaHue,
Oo6pazoBatenpubiii moptan BI'TY;

http://www.iprbookshop.ru/ — snexrponnas 6udmuoreunas cucrema IPRbooks;
www.elibrary.ru — may4nast anexTponHas OnoIMoTeKa

[Tpodeccronansubie 6a3bl JaHHBIX, HHOOPMAITMOHHBIE CIIPABOYHBIE CHCTEMBbI .
https://docplan.ru/ — 6ecrmataas 6aza TOCT

http://www.mathnet.ru/ — obmepoccuiickuii mopran Math-Net.ru


http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%9F%D0%A2%D0%9F.docx&reserved=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%9F%D0%A2%D0%9F
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%9F%D0%A2%D0%9F.docx&reserved=%D0%90%D0%BD%D1%82%D0%B8%D0%BB%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2_%D0%9B%D0%A0_%D0%9F%D0%A2%D0%9F
http://window.edu.ru/
http://www.edu.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
https://docplan.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS IJIA OCY-
IHECTBJIIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA

VYuebHass ayauropusi Uil NPOBEACHUS JIEKIIMOHHBIX 3aHATHUM, OCHAILEHHAs Clie-
JYIOIIUM 000PYIOBaHUEM:

- MEPCOHAJIBHBIN KOMMBIOTEP € yCTaHOBJIEHHbIM [0, MOAKIIOYEHHBIN K
CETU UHTEPHET;

- JIOCKa MarHUTHO-MapKepHasi;

— MYJIBTUMEIUNHBIN IIPOEKTOP,

- 9KpaH NEPEHOCHOMN

VYyeOHast aynuropusi (KOMIBIOTEPHBINA KJacc) JJIsi MPOBEACHUS MPAKTUUYECKUX 3a-
HSTUMN, OCHAIIEHHAS CIEAYIOIIMM 000PYA0BaHUEM:

- NEePCOHANTBHBIE KOMIIBIOTEPHI ¢ yCTaHOBJICHHBIM [10, moakiIOYeHHBIE K
cetu Uutepuer — 11 mr.;

- IIPUHTEP LIBETHOU JIA3E€PHBIN;

- 3D npunTep «Anbda-2»;

- JIOCKa MarHUTHO-MapKepHasi IOBOPOTHAS

VYuebHas aynutopus (Jlabopatopusi) IJsi MPOBEACHUS MPAKTUYECKUX 3aHATHH, OC-
HallleHHasl CJIEIYIOIIUM 000PYI0BaHUEM:

- NEPCOHANBHBIE KOMIIBIOTEPHI C YCTaHOBIEHHBIM 10, smynsTopamu
KP580 u EMURK286, nonkntoueHHsle k cetu MaTepuer — 14 mr.;

- nctounuk nmutanusg HY3020E- 9350 — 6 mirt.;

- UCTOYHUK nuTanusg b5-49 — 3 mr.;

— ocrmuiorpad GDS — 5 mit.;

- octmuorpad mudposoit 3anomuHarommit OL3C02;

— yYHUBEpcalbHbIi reHepaTop curianoB DG1022 — 4 wr.;

- g posoii ocimiuiorpadg MSO2072A;

- AJNIEKTpOHHAs mporpammupyemas Harpy3ka AEL-8320 — 4 mit.;

— BOJILTMETP B7-16A;

— yactoTomep MS6100;

— yactotomep U3-35A

[Tomemenne (UnTanbHbIi 3a71) 711 CAMOCTOSTENHEHOM paOOTHI C BEIXOJOM B CETh
«IHTEpHET» W MOCTYNIOM B DJIEKTPOHHO-OMOIMOTEYHBIE CUCTEMBI M JJIEKTPOH-
HO-UH()OPMAITUOHHYIO CPEy, YKOMIUIEKTOBAHHOE CJIEAYIOIUM 000PYyI0BAHUEM

- NEpPCOHANbHBIE KOMIIBIOTEPHI C ycTaHOBIEHHBIM [10, moakmtoueHHbIE K
ceru MaTepuer — 10 mt.;

- IPUHTED;

- MarHMTHO-MapKepHasl 10CKa;

- NEPEHOCHBIE KOJIOHKU;

- EPEHOCHON MUKPO(OH.



10 METOANYECKUE YKA3AHUSA JISA OBYUYARKOLUXCS 11O
OCBOEHUIO JUCIHUIIJINHbBI

[To qucuumnmae « TexHOIOTHs MPOU3BOICTBA IIEKTPOHHBIX CPEACTBY YUTAIOTCS
JICKITUH, TIPOBOSATCS MPAKTUYECKUE 3aHATUS U JJabopaTOpHBIE PaOOTHI, BBHIMTOIHACTCS
KYpCOBOM IIPOEKT.

OCHOBOI M3y4eHUsI TUCIUIUIMHBI SIBISIOTCS JICKIIMH, Ha KOTOPHIX M3JIararoTcs
HanboJee CyImEeCTBEHHBIE M TPYHBIC BOTIPOCHI, a TAKXKE BOIMPOCHI, HE HAIIEAIINE OT-
paxkeHusi B y4ueOHOU mutepaType. JIeknuu mpeacraBiseT co0Oil CHCTEMaTHUYECKOe,
MOCTIEI0BATENBHOE N3NI0KEHNE YIeOHOTO MaTepraia. ITo — OfHa U3 BaKHEHIHX (popm
y4eOHOTO TpoIecca U OJIMH U3 OCHOBHBIX METOJ/IOB NIPEToIaBanus B By3e. Ha mexiusix
OT CTyAeHTa TpedyeTcsi He MPOCTO BHUMAHHUE, HO U CaMOCTOATEIbHOE odopMieHHe
KOHCTIeKTa. KauecTBEeHHBIN KOHCIEKT JTOJDKEH JIETKO BOCTIPUHUMATHCS 3PUTENBHO, B
ATO TEKCTE CIEAYeT COONIIoaTh ab3aIlbl, BBICISATH 3ar0JIOBKH, MPOHYMEPOBaTh (op-
MYJIbI, TIOJYEPKHYTh TEPMHUHBI. B KauecTBe IIEHHOTO COBETa PEKOMEHIYeTCs 3aMUChI-
BaTh HE KaXXJI0€ CJIIOBO JIEKTOpa (MHA4Ye MOXKHO TIOTEPSITh MBICTh U HaYaTh MMUCATh aB-
TOMAaTHUYECKH, HE BHUKAsI B CMBICIT), @ TIOCTAPaThCsl IOHATh OCHOBHYIO MBICITB JIGKTOPA,
a 3aTeM 3amucarTh, UCTIOIB3YsI MIOHSATHBIC COKPAIICHHUS.

[TpakTueckue 3aHATHS IO3BOJISIOT HAYYHUTHCS TPUMEHATH TCOPETUYCCKUE
3HaHWs, TIOJTYYCHHBIE Ha JICKIIMH MPH PEIICHUN KOHKPETHBIX 3a/1a4d. UToObl Hanbomee
paIMoOHAIBHO U TIOJTHO MCIIOJIB30BAaTh BCE BO3MOXXHOCTH MPAKTHYECKHUX 3aHATUN IS
TIOJITOTOBKM K HAM HEOOXOJHMMO: CJIEIyeT pa3o0parh JIEKIUIO 10 COOTBETCTBYIOIIEH
TeMe, 03HAKOMHUTCSI C COOTBETCTBYIOIINM pa3-JeioM ydeOHHKa, MpopadboTaTh JOMOJI-
HUTEIBHYIO JTUTEPATypy U MCTOYHUKH, PEIIUTHh 33Jla4l W BBIOJHUTH JPYTUE MUCH-
MEHHBIE 3a]JaHMs.

JIabopaTopHbie pabOTHI BHIOIHIIOTCS Ha JTaOOPaTOPHOM OOOpYIOBAaHUU B CO-
OTBETCTBUU C METOAMKAMHU, MPUBEIACHHBIMHU B YKa3aHUSIX K BBIITOJHEHUIO PaboT

JlaGoparopHbie pabOTHl BaXKHBI TEM, YTO ACSATEILHOCTh CTYJIEHTOB MpHOJIMKA-

eTCsl K JCSITeTbHOCTH MHXKEHEpa, CIIOCOOCTBYS MPHOOPETECHUIO HABBIKOB HCCIIEIOBA-
TEJILCKOW PabOTHI, OCBOCHHIO METOJIUKH 3KCIICPUMEHTAILHON pabOThI, 03HAKOMJICHHUIO
C paauOdJICKTPOHHBIM 00OpyAOBaHUEM, OOYUYEHHIO MpaBuiaM 0e30IMacHON paboTHI ¢
000pyI0BaHHEM.

CamocrosiTenbHas paboTa CTYIAEHTOB CIOCOOCTBYET TIyOOKOMY YCBOCHHS
y4eOHOTO MaTepuajia W Pa3BUTHUIO HABBIKOB caMooOpa3oBaHusa. (CaMoOCTOsITeNbHAS
paboTa mpeanoiaraeT Ciaeayonre COCTaBISIONIUE:

- paboTa ¢ TeKCcTamMH: y4eOHUKaMu, CIIPaBOYHUKAMHU, JOTIOTHUTEIBHOMN INTEpaTypoil, a
TaK)Ke MPopadbOoTKa KOHCTIEKTOB JICKIINN;

- BBITIOJIHCHHE JIOMAITHUX 33/IaHUN U TUTIOBBIX PACUETOB;

- paboTa HaJ TEeMaMu JJIT CAaMOCTOSITETbHOTO N3YYCHHUS;

- ydqacTue B paboTe CTYyICHUECKHX HAYYHBIX KOH(PEPEHITUH, OTUMITHA]T;

- MOATOTOBKA K 3a4€TaM U SK3aMEHaM.

Kpome 06a30BbIX y4eOHHKOB PEKOMEHIYETCS CaMOCTOSTEILHO HCIOJIB30BaTh
uMeromuecs B OMOInoTeke ydeOHO-MeToaudeckue mocoous. HesaBucuMo oT Bua
yueOHMKa, paboTa ¢ HUM JIOJKHA MPOUCXOJUTh B T€UEHUE BCEro cemectpa. DPdek-



TUBHEE padOTaTh C y4EOHUKOM HE MOCIIE, a Iepe JICKIHEH.

[Ipu 03HaKOMJIEHHH C KAKUM-JIMOO Pa3eioM PeKOMEHIYETCS IPOUUTATh €r0 UEIHKOM,
CTapasCh YIOBUTH OOIIYIO JJIOTUKY MU3JI0KEHUS TeMbl. [Ipy MOBTOPHOM YTEHUH XOPOIIO
aKLIEHTUPOBAaTh BHUMAaHUE Ha KIIIOYEBBIX BOMPOCAX U OCHOBHBIX Teopemax (popmy-
nax). MOKHO COCTaBUTh UX KPATKUI KOHCIIEKT.

CremneHp yCBOEHUSI MaTepHalia POBEPSETCs CIEIYIOIMIMMHI BUAAMU KOHTPOJIS:

- TeKyUIui (OMpoc, KOHTPOJIbHBIE pa0OThI, THTIOBBIE PACUETHI);

- IPOMEKYTOUHBIHN (KypcoBas MPOEKT, 3a4ET C OLEHKOM, IK3aMEH ).

Meronuka  BBIIIOJHEHHMS  KypCOBOTO  MpOEKTa  M3J0KE€Ha B yueo-
HO-METOAMYECKOM MOCOOMU. BBINOMHATH 3Talbl KypcOBOI'O MPOEKTa JOJIKHBI CBOE-
BPEMEHHO U B YCTAaHOBJICHHBIE CPOKHU.

KoHTponb ycBoeHus: maTepuana AUCHMILIMHBI MPOU3BOAMUTCS MPOBEPKON Kyp-
COBOT'0 IPOEKTA, 3aLUIUTON KypCOBOI'O MPOEKTA.

Bun yueOHbIX 3aHsATHI JlesaTenbHOCTh CTyZIeHTa

Jlexms Hanucanne KOHCIEKTa JEKIMK: KpPAaTKO, CXEMAaTU4YHO, MOCJIEI0Ba-
TETBHO (PUKCUPOBATH OCHOBHBIE TOJIOKECHUS, BBIBOJBI, (hOPMYITUPOB-
KH, 00OOIIEHUs; TOMEYaTh BAXKHBIC MBICIH, BBIICIATH KIFOYCBBIC
CJIOBa, TepMHHEI. [IpoBepka TEPMUHOB, MOHATHH C ITOMOIIBIO SHITHUK-
JIOTIEJTNIA, CIOBapeH, CIIPAaBOYHUKOB C BBIMHCHIBAHUEM TOJKOBAaHUW B
teTpaab. O0O3HaYeHHE BOIMPOCOB, TEPMHUHOB, Marepuasga, KOTOpPHIE
BBI3BIBAIOT TPYIHOCTH, TIOUCK OTBETOB B PEKOMEHIYEMOI1 JInTeparype.
Ecim camocrosiTenbHO HE ymaeTcs pa3oOparhCcsi B MaTepuaie, HeoO-
X0UMO c(hOpMyIUPOBATh BOMPOC U 33/1aTh MPEINOIaBaATENIO Ha JIEKIUU
WIM Ha TPAKTHYECKOM 3aHSATHH.

[IpakTrueckoe KoHcniekTupoBaHue pPEKOMEHIyeMbIX HCTOYHUKOB. Pabora ¢ KoH-
3aHSTHE CHEKTOM JIEKLIUH, MOJArOTOBKAa OTBETOB K KOHTPOJIBHBIM BOTpPOCAM,
IPOCMOTp pPEeKOMEHyeMo# jutepaTypbl. [IpociaymmBanue ayauo- u
BHJICO3aMUCEI MO  3aJaHHOM  TeMe, BBINOJHEHHE  pacyeT-
HO-rpaUUeCKUX 3a/laHui, peleHe 3a/1a4 M0 aIrOpUuTMy.

JlaGoparopHas pabota  |JlaGopaTopHble pabOTHl MO3BOJIAIOT HAYYUTHCS MPUMEHSTh TEOPETH-
YeCcKUE 3HaHMS, MOJIyYeHHbIE Ha JIEKUUU MPU PEIIeHUH KOHKPETHBIX
3amad. YtoObl Hamboisiee palMOHAIBHO M IOJIHO HCIONb30BaTh BCE
BO3MOYKHOCTH JIa0OpaTOPHBIX Ui MOJArOTOBKHM K HUM HEO0XOAMMO:
cienyeT pa3oopaTh JIEKIHIO 0 COOTBETCTBYIOIIEH TeMe, 03HAKOMUTCS
C COOTBETCTBYIOIIMM pa3JesioM ydyeOHUKa, MpopaboTaTh IOTOJIHU-
TENbHYIO JIUTEPATYpPy M HMCTOYHHKH, PEIIUTh 3a7auyd U BBINOJHUTH
Jpyryue NUChbMEHHBIE 3aJaHMHsl.

CamocrosrenbHas pabora |CamocrosiTenbHas padoTa CTYAEHTOB CHOCOOCTBYET IIyOOKOMY yc-
BOCHHUIO YU€OHOI0 MaTepHalla U pa3BUTHUIO HABBIKOB CAMOOOPa30BaHMSL.
CamocrosTenbHas paboTa MpearnoaraeT ciaeayoue COCTaBIAOLINE:
- pa0oTa ¢ TekcTaMH: yueOHUKAaMH, CIIPABOYHUKAMH, JIOTIOJIHUTEIIbHON
JUTEPATYpPOM, a TaKXkKe MPOpadOTKa KOHCIIEKTOB JICKIIUHA;

- BBINIOJIHEHHUE JIOMAILIHUX 3a/laHUi U pacyeToB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSTEIBHOTO U3Y4EHUS;

- yqactue B paboTe CTy/IeHUECKUX HayYHbIX KOH(PEPeHLINH, OJIMMIIHA/;
- IOATOTOBKA K MPOMEKYTOYHON aTTECTALlNN.

IloaroroBka k T'otoBUTBHCA K HpOMC)KyTO‘IHOfI arTeCcTaluun CJICAYCT CUCTEMATUYCCKU,
HpOMe)Ky’TO‘-IHOI\/’I aTTeCTallunu |B TCUCHUC BCETO CEMCCTpaA. HMHTeHCcHuBHAs MOATOTOBKA AOJKHA Ha-
q9aTbCsd HC IMO3JHCC, UCM 3a MCECAL-IIOJITOpa I0 HpOMC)KYTO‘-IHOI‘/’I aTTe-
CTalluu. I[aHHLIe rnepes 3a4€Tom C OHCHKOﬁ, OK3aMCHOM TpHU OHS 3(1)-




q)eKTI/IBHee BCCTO HCIIOJB30BATH MJIA MOBTOPCHUA U CUCTCMATU3allUU
MarepHuaia.







