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1. INTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHHA OBPA3OBATEJIBHOM ITPOT'PAMMBI

Hacrosmas paGodas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAEeT TPEOOBAaHUS K 3HAHUSIM
U YMEHUSAM CTYACHTA, a TaKXKe ONpEACSAeT COACpX)AaHWE M BUIBl YYEOHBIX 3aHATHH U
OTYETHOCTH.

[Iporpamma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTanaapToMm (CYOC 3++) mo
HaIpPaBJICHUIO NOArOTOBKHU (YpoBeHb OakanaBpuara): 12.03.01 «IIpubopoctpoenuey;

* OcHoOBHOW mpodeccuoHaabHOM 00pa30BaTeNbHON IPOrPaMMOM IO HAIpPaBJICHHIO
noaroroBku 12.03.01 «IIpubopocTpoenuey;

* YueOubpM mmanoM MI'TY um. H.D. baymana no nanpasnenuto noarorosku 12.03.01
«[IpubopocrpoeHue».

I[Ipy  OCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMHUPOBAHWE  KOMITCTCHITHH,
npeaycMoTpeHHbslx OIIOIT na ocnoBe CYOC 3++ mo HampaBieHuto noarotoBku 12.03.01
«[IpubopocrpoeHue» (ypoBeHb OaKkaiaBpuaTa)

Kon xommerenuim DopMyTHPOBKA KOMIIETEHIMHU
no CYOC 3++ pMyJup
IIpodeccnonaibHble KOMIETEHIIUN COOCTBEHHbIE
[IKC-5
(12.03.01/31 .
Crnioco0eH ocyIIecTBIATh TEXHUYECKUIT KOHTPOJIb U COITPOBOXKICHUE
NudopmanmonHo-
MIPOU3BOJICTBA TPUOOPOB, BKIIIOUAsI BHEIPEHNUE CUCTEM MEHEIKMEHTA
U3MEPUTEIIbHAS
KauecTBa
TEXHUKA U
TEXHOJIOTHH)

Jlnst kateropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS IOCTH)KEHUE pE3yJIbTaTOB
oOyuenust (PO), BHoOCAIMUMX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaJA B (QOpMHpOBaHUE
KOMIIETEHIIMM,  MPEeAYyCMOTPEHHBIX  OCHOBHOM  MpogeccHOHanbHOM  00pa3oBaTeNIbHOMN
pOrpaMMoit (Tab. 1).



Tadauna 1. Uaaukatopel 1OCTHXKEHUS KOMITETCHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuaukaTopsl

@DopMbI U METOIbI 00yUYEeHHUS, CIIOCOOCTBYIOIIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIUH

[IKC-5

(12.03.01/31 NudopmanmonHo-
M3MEPUTEIIbHASI TEXHUKA U
TEXHOJIOTHH)

Crnioco0eH ocyIecTBIATh
TEXHUYECKUI KOHTPOJIb U
CONPOBOXKICHUE MPOU3BOJICTBA
puOOPOB, BKIItOYASI BHEIPEHUE
CUCTEM MEHEKMEHTa KauecTBa

3HATb

- MCTOABI TCXHUYCCKOI'O KOHTPOJIA NPOAYKIUHN HA
Pa3IMYHBIX ATanax MPOU3BOJCTBA

- CIIOCOOBI CHIDKEHUSA HOFpeH.IHOCTeﬁ, HUCIIOJIBb30BaHHBIC
B pa3pabOTaHHBIX YCTPOICTBAX

- MHCTPYKIMU 110 SKCIUTyaTalluu U IIPUMCHCHHIO B
pa3pabOTaHHBIX YCTPOUCTBAX

YMETb

- IPOBOJUTH OLICHKY TEXHHYECKUX M METPOJIOTUUECKUX
XapaKTePUCTHK YCTPOUCTB HH(POPMAITIOHHO-
U3MEPUTEIIbHON TEXHUKH

- IPOBOJUTH KATUOPOBKY U3MEPUTENIbHBIX YCTPONUCTB

- KOPPEKTHO PEaiM30BaTh PEKUMBI IKCILTyaTallMU
pa3paboTaHHBIX YCTPOHCTBAX

BJIAJIETh

- Cp€aACTBaMU, BKIIIO4Yasd MMporpaMMHBIMU, TEXHUYCCKOTO
KOHTPOJISL yCTPONCTB MHPOPMAIITHOHHO-U3MEPUTETBHOM
TEXHUKHN

- IPEICTABICHUSAMH O pa3pabOTKe U BHEAPCHUIO CHCTEM
MCHCPKMEHTA Kaue€CTBa

- HaBBIKAMH DKCILTyaTallul YCTPOUCTB
MH(OPMALIMOHHO-U3MEPUTEIbHON TEXHUKU

®opMbl 00yUeHHS:

®dpoHTaNbHAS U TPYIIIOBas (GOPMBI.

MeToabl 00y4eHus:

CrnoBecHeblit MmeTo o0ydenus (JIekiun)

Mertoapl mpakTuueckoi padoTsl (CeMUHapHhI)
Haomronenue u McciieqoBaTeiibCKAil METOL
(JTaboparopubie pabOTHI)

Mertoa npobiemuoro ooydenusi(CamocrosiTesbHas
pabora)

AKTHBHbIE H HHTEPAKTHBHbIE METOIbI 00yYeHUSI:
00CyX/IeHUE MPAKTHYECKUX IPUMEPOB HA JICKIUAX U
ceMHUHapax




2. MECTO /JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Huctummuaa Bxoaut B Onok bl «Jluctmmmuaer  (Momynu)»  0Opa3oBaTeIbHOM
nporpamMmsel OakainaBpuara o HampasiaeHuto 12.03.01 «IIpubopocTpoeHuey.

N3yuenne AMCHMIUIMHBI TpEANojiaraeT MpeaBapUTEeIbHOE OCBOCHHUE CIEAYIOIIUX
JTUCIUIUIMH y4eOHOTO TUIaHa:

— MukponpolieccopHasi TEXHHUKA;

— (CxeMOTexXHHKa U3MEPUTENbHBIX YCTPOUCTB;

— ®dusnyeckre 0CHOBBI MHUKPOAJIEKTPOHUKH.

OcBoeHHe NaHHOW TUCIHUIUIMHBI HEOOXOIMMO KakK MpEALIECTBYIONIee I CASAYIOUINX
JTUCITUTIINH 00pa30BaTeIbHOM MTPOrPAMMBI:

— AmHanorossie U IU(PPOBbIE U3MEPUTEIbHBIEC YCTPONHCTBA;

— KoncTpynpoBaHue THIIOBBIX YCTPOICTB;

— IIpoexTupoBanusi npuOOPOB U CUCTEM.

OcBoeHue y4eOHOM TUCIUILIMHBI CBSI3aHO ¢ (POPMHUPOBAHMEM KOMIIETEHLUN C y4ETOM
Matpuiel komrereHuuid OIIOIl nns  wnanpasnenust (ypoBeHb OakanaBpuara): 12.03.01
[TpubopocTpoenue.



3. OBBbEM JUCIIUAIIJIMHbI

O6mmii o0BeM JUCHUILIMHBI COCTaBJIsIeT 6 3a4eTHBIX eauHui  (3.e.), 216
aKaJIeMHYECKUX 4acoB (162 ACTPOHOMMYECKUX yaca). B TOM YUCIIE:
1 cemectp — 6 3.¢. (216 ak.u.).

Tabauna 2. O0bEM TUCIMIUTUHEI [0 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX Jacax)

O0bem 1o cemecTpam, akaj. 4.
. KosauuecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThl
Bcero AU CHMIITTMHBI

1
OO0BbeM TUCIUTIIINHBI 216 216
AyautopHasi pabora* 90 90
Jlexmun (JI) 36 36
Cemunapsl (C) 36 36
JlaGopaTtopubie padoTs (JIP) 18 18
CamocrositesbHas padora (CP) 126 126
Hpopa?on(a yueOHOro MaTepuana 45 45
JICKITUHT
IToaroroBka k ceMuHapam 4.5 4.5
[TonroroBka kK 1a00pPaTOpPHBEIM paboTaM 8 8
IloaroToBka K 3K3aMeHy 30 30
Brinmonnenue noMarigero 3agaHus 12 12
[TonroroBka K KOHTPOJIBHOU paboTe 3 3
[TonroroBka Kk py0e>XKHOMY KOHTPOJIIO 3 3
Jpyrue Buapl caMOCTOSITENIHON paboThI 61 61
Buj npoMeKyTOYHOM aTTecTalnu IK3aMeH

*B TOM uyHcie, B GopMe NPAKTHUECKON ITOATOTOBKH



4. COJIEPXKAHUE JUCIHUIJINHBI, CTPYKTYPUPOBAHHOE IO MOJYJSAM YYEBHOM JUCIHHUILJIMHBI C YKASAHUEM
OTBEIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHATUIA
Tabauua 3. ConepkaHue TUCIUIUIUHbBI
Bunel 3ansaruii*, yacel Komnerenuuu, Tekyluii KOHTPOJIb Pe3yJILTATOB 00y4eHUs
. 3aKperIeHHbIe 3a Banas
Ne n/m Tema (Ha3BaHUE) MOTYJIS 1 c P Cp | Temoii (ox no CYOC Cpok Dopr -
3++) (ueneas) MaKc)
1 cemectp
OCHOBHBIE TIOHATHA B 00JIaCTH JomarrHee 3amaHne 6/10
MPOU3BOJICTBEHHBIX H
1 TEXHOJIOTMYECKUX MPOLIECCOB. 14 14 10 37 IIKC-5 7
TeXHI/I‘IeCKaﬂ I[OKyMeHTaLII/Iﬂ B J'[a60paT0pHLIe pa6OTLI 6/10
npuOOPOCTPOCHHN.
HUTOIO: 12/20
TexHOIOTHYECKNE MTPOLIECCH
MPOU3BOJCTBA U3/AETUH B KontponsHas pabdora 12/20
npubdopocTpoeHnn. Buabl u sTams
pa3pabOTKU TEXHOJIOTHICCKUX
2 npoueccos. TexHonorus c60pouHO- 10 10 5 27 | IIKC-5 12 Jlabopatoprbie padoThl 3/5
MOHT@)XHBIX paboT B
npubopocTpoeHun. OCHOBBI
TEXHOJIOTHH N3rOTOBJICHUS HTOrO: 15/25
HMHTErPATBHBIX MUKPOCXEM.
ABTOMaTH3aIMA TEXHOJIOTHIECKHUX PyGesKHBIH KOHTPOD 12/20
MIPOIIECCOB B IPUOOPOCTPOCHHUH.
3 AHaéms Kaqlgcnsa MIPOM3BOJICTBA 12 12 3 3 | MKC-5 18
npubopos. KoHTpons 1 HCTIbITaHHs JTaGopaTopHbie paGOTEI 3/5
KOHCTPYKTHUBHBIX MOJyJIEH B
HpI/I60p00TpO€HI/II/I. UTOIroO: 15/25
4 OKk3aMeH - - - 30 - - - 18/30
HUTOT'O 3a cemecTp 36 36 18 126 - - - 60/100

*B TOM umclie, B (hopMe MPAKTUIECKOH TTOATOTOBKH



CoaeprxkaHue JUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOLYJISIM)

Ne,
n/n

HaunmeHoBaHue MoayJisl, COlep KaHHe

Yackwl

OcHOBHBIE TIOHATHS B 00J12CTH MPOU3BOJACTBEHHBIX 1
TEXHOJIOTHYecKHUX npoueccos. TexHuueckasi JOKyMeHTAIHUS B
NPHOOPOCTPOECHHH.

Jlexknuu

14

1.1

OcHoBHbIE NOHATHUS B 001aCTH TPOU3BOJCTBEHHBIX M TEXHOJIOTMUYECKUX
nporneccoB. Haznauenue u ponb qucuuIuinibl «TexXHOIOrus
npubopoctpoerus». [Tokonenus A u e€ KOHCTPYKTHBHO -
TEXHOJIOTHYECKHE 0COOEHHOCTH. DTalnbl pa3paboTku DA.

1.2

TexHuueckast JOKyMeHTanus B mpuoopocTpoeHrnu. OOMIHe MOI0KCHHS
ECKI, ECTA, ECTIIIIL. Equnast cucteMa TeXHOJIOTMYECKOM
nokymMmeHTauu. Kiraccudukanus mpou3BoICTBa IO HA3HAYCHUIO, THITY,
OpraHu3allfy, YPOBHIO aBTOMATHU3AIMH, MEXaHU3AIUH U BUTY.
Kinaccudukanronssie rpynibsl CTaHIAPTOB.

1.3

TexctoBble u rpaduueckue qokymeHTsl ECT/L. [ToHsATHE TEXHOIOTUYHOCTH
uznenuii. O0ecreueHne TeXHOJIOTHIHOCTH KOHCTPYKIIMH JICKTPOHHOU
anmnaparypsl.

1.4

XapakTeprucTUKa OCHOBHBIX JOKyMeHTOB U ctanaaptoB ECT/I.
TexHosnornueckas noAroToBka npoussoacTsa. KoanuecTBeHHas oLieHKa
TEXHOJIOTMYHOCTH IEKTPOHHOM annaparypsl.

1.5

KOMITIIEKTHOCTh KOHCTPYKTOPCKHX JOKYMEHTOB B 3aBUCUMOCTH OT CTa/IHH
pazpabotku (TIL, D11, P/1) u BuaoB uznenuii (geramu, cOOpoUHbIE
€JIMHUIIBI, KOMITJICKChI, KOMIUICKTHI)

1.6

MoyabHbIN NPUHLIUI KOHCTPYUPOBAHUS, KOHCTPYKTHBHAS HEPAPXUS
3JIEMEHTOB, Y3JI0B U yCTpoilcTB. CTaHIapTU3alMs TP MOTYJIbHOM
KOHCTPYHUPOBAHHH.

1.7

[Ipumenenne RP-texHomoruii B mpon3BOACTBE 2JIEMEHTOB, IPUOOPOB U
cucreM. beicTpoe npototunuposanue (RP-rexnonorun). Ilonyuenue
rotoBbIX m3aenuit B 3D-rexnonoruu. OCHOBHBIE TEXHOJIOTUH OBICTPOTO
[IOJIy4YEHUS TPOTOTUIIOB U3JEIUI. BiusHue Monenel Ha yCKOpEHHE
MpoNEeCcca MPOESKTUPOBAHUS U3IETUN

Cemunapsl

14

[Toxonenus ANeKTPOHHOM anmnapaTypsl U €€ KOHCTPYKTUBHO.
TexHoylornueckrue ocooeHHocTH. Kiaccudukanys mpou3BoacTBa 1Mo
Ha3HA4YEHMIO, TUILY, OpTaHU3alluK, YPOBHIO aBTOMAaTU3allu1, MEXaHU3ALlUU
U BU]Y.

Cl.2-
Cl3

Xapakrepuctuka ECKJI, ECT/]. AHanu3 0CHOBHOTO KOHCTPYKTOPCKOTO
JIOKYMEHTA, OCHOBHOT'O KOMILJIEKTa KOHCTPYKTOPCKHUX JOKYMEHTOB U
MOJTHOTO KOMIUIEKTa KOHCTPYKTOPCKUX JTOKYMEHTOB. KOHCTpyKTOpCKHE
JIOKYMEHTHI B 3aBUCUMOCTH OT ctaauu pa3zpadotku (TII, OI1, P/I) u BumoB
u3aenui (aetanu, COOpOYHbIE €UHUIIBI, KOMIUIEKCHI, KOMIUICKTHI).
OcHosHble crangaptsl ECT/IL.

Cl1.3

Enunas cucrema TeXHOIOTHYECKON TOKyMeHTauuu. ['papuieckue u
tekcToBble okyMeHThl ECT/I. O6ecnieuenue TeXHOIOTUYHOCTH
KOHCTPYKIHMH 3JIEKTPOHHOM anmapaTypbl. XapaKTepUCTHKA OCHOBHBIX
nokyMeHTOoB H cranaaptoB ECT/IL.

Cl4

MoaynbpHBIN IPUHLINI KOHCTPYUPOBAHML, KOHCTPYKTUBHAS UEPAPXUS
JJIEMEHTOB, Y3JI0B M YCTPOUCTB. XapaKTEPUCTUKA MOAYJIA HYJIEBOIO
YPOBHS, MUKPOCOOpKH. MOaynu epBOro, BTOPOro, TPETHETO YPOBHSI.

9




Cl1.5-
Cl.6

[Tpumenenne RP-TexHomOTrMiA B MPOU3BOICTBE AIEMEHTOB, IPUOOPOB U
cucreM. beictpoe nporotunuposanue (RP-texnonorun). [lonyuenne
roTtoBbIX m3aenuii B 3D-TexHonoruu. OCHOBHBIC TEXHOJOTUH OBICTPOTO
MOJIYYEHUS] TPOTOTUIIOB U3JICITUH.

JlaboparopHblie padoThI

10

JIP1.1

Enunas cucrema koHcTpykropckoil nokymenrtanuu. 'OCT 2.701, TOCT
2.702, TOCT 2.710, 'OCT 2.743. CxeMbl 3JEKTPUUECKUE
npuHIUNHAIbHBIE. CXeMbl dJIeKTpudeckue oommue. [lepeunn aneMeHToB

JIP1.2

COBI[aHI/Ie OHOJIMOTEKH DJIEMEHTOB JJIs1 TIPOCKTUPOBAHUA Ie€YaTHOM IIATHI.

CamocrosiTesbHasi padora

37

CP1.1

IIpopaboTka yuebHOro MaTepuana JEeKIHi

1.75

CP1.2

HOI[FOTOBKa K CEMHHapamM

1.75

CP1.3

[ToaroroBka k 1a00paTOpHBIM paboTam

CP1.4

BrinonHeHue JoMaIIHero 3aJaHus

12

CPL.5

Jlpyrue Bubpl CaMOCTOSITENbHON paboThI

17.5

TexHoJiornyeckue mpouecchl NPOU3BOACTBA U3/1eJUil B
npudopocTpoeHun. Buapl u 3Tanbl pa3padoTKu TEXHOJIOTHYECKUX
npoueccoB. TexHo0rusi COOPOUYHO-MOHTAKHBIX PadoT B
npudopocrpoeHrnu. OCHOBBI TEXHOJIOTHH U3rOTOBJICHHUS
HHTErpPajbHbIX MUKPOCXEM.

Jlekuu

10

2.1

Bunel uzgenuii u ux crpykrypa. COBpeMEHHbBIE METO/bI POEKTUPOBAHUS
TEXMPOLECCOB M  O(QOPMIICHHS  TEXHOJOTUYECKOH  JOKYMEHTAIUH.
[Ipou3BOICTBEHHBIE U TEXHOJOTHYECKHE MPOILECCHl B MPUOOPOCTPOCHUH.
XapakTepucTUKa THUIIOB IPOU3BOACTBA. TexHOJOrmyeckass MOJArOTOBKa
IIPOU3BOJICTBA.

OCHOBBI TEXHOJIOTUH U3TOTOBJICHUS MeYaTHBIX M1aT. CyOTpaKkTUBHBIE U
anmutusHble [1I1. [Tonyuenue pucynka 111 npu gporocmnocode u
TpadapeTHoil medyatu. TeXHOIOTHUECKUH MPOIeCcC U3TOTOBICHUS
penbedHBIX MeYaTHBIX IJIaT.

22

XapaxkTeprucTuKa MpoBOAHOr0 MoHTaxa. CyIIHOCTh IEYaTHOI'O MOHTaXa.
ITeyatnass tuata (ITII) — OCHOBHOWM Hecymuil 3JI€MEHT KOHCTPYKLUHU
(YHKIIMOHAJIBHOTO Yy37a. XapaKTepUCTUKA MaTEepHaiOB U KOHCTPYKTUBHO-
TexHosoruyeckux  BapuaHToB  IIIl:  OgHOCIIONHBIE, BYXCIIOWHBIE,
MHorocnoitasie ruokue II1.

TexHonorus cO0POUHO-MOHTAXKHBIX PA0OT B MPUOOPOCTpOEeHUH. MeToabI
coopku HaBecHbIX DPD u UIMC Ha neuaTHbI€ TUIaThl: pyYHOU, TpyNIoBas
MEXaHU3UPOBAHHA MaiKa — [aliKa [IOrPyKEHUEM, BOJIHON IIPUIIOS.
CenextuBHas coopka. TexHoIOorn4eckuii nmpoiecc NoOBEpXHOCTHOTO
MoHTaxa. [Ipumenenne RFID — rexHonoruu B npoussozacrse I1I1.

2.3

OCHOBBI TEXHOJIOTHHN U3TOTOBJICHUS HUHTCETrpajIbHbIX MUKPOCXEM.
CtpykTypa, TaIlbl U HaNpaBJIEHUs pa3BUTHI MUKpOIeKTpoHuKu. Kiaccu-
¢buKkanys n3neauil MUKpodJIeKTPOHUKH. POpMUPOBAaHUE TPYIINT TEXHOIOTH-
YEeCKHX OIEepaIiii M0 Ha3HAYEHUIO U MECTY B TEXHOJIOTHYECKOM IIpoliecce
nzroroieHuss UMC. 3arotoBurenpHble Mpolecchl, 00padaThiBaroIIas
rpyImna, cOOpOYHO-KOHTPOJIbHAS TpyNa. TeXHOJIOTUU U3TOTOBJIECHUS
HHTCTrpaJIbHBIX MUKPO-CXEM: TCXHOJIOTHA MMOJTYUYCHUSA
MOJIYITPOBOAHUKOBBIX, TOHKOIIJICHOYHBIX, TOJICTOIIJICHOYHbIX, FI/IGPHI[HBIX
NMC.

24

Knaccudukanus uaTerpansHeix MukpocxeM. Iponecc nmomyuenus
MTOJIYITPOBOJIHUKOBBIX MHTErPAJIBHBIX MUKpPOCcXeM. ba3oBele nporeccsl npu
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dhopmupoBarnu cTpykTypsl UMC: snutakcus, nudy3us, HOHHOE
JIeTUPOBaHKE, JIUTOrpadusl.

Matepuasbl AJi1 U3TOTOBJICHHS TOHKOIUIEHOYHBIX U TOJCTOIICHOYHBIX.
[Ipouecc nonyuenust TOHKOIIIEHOUHBIX IMC. OcHOBHBIE METOIBI

2.5 | HaHeceHUs TOHKHX IUIEHOK. [Iporiecc monydeHus TOACThIX MIEHOK AJIs 2
HNMC. OcHoBHBIE OnIepaluy U3roTopieHus TonctoréHounsix MMC.
IIponiecc n3roroBieHrs rTHOPUAHBIX HHTETPATBHBIX MUKPOCXEM.
CemuHapsbl 10
[Ipou3BoICTBEHHBIE U TEXHOJIOTUYECKUE MPOIIECCHl B TPUOOPOCTPOCHUU.
C2.1 | CyOtpakruBHble u aanutuBHbie [1I1. XapakTepucTuka TUIIOB 2
pour3BoJIcTBa. TexHoJornueckas moAroToBKa MpoU3BOJICTBA.
2.2 XapakTepucTuKa MaTepuagoB U KOHCTPYKTUBHO-TEXHOJIOIMYECKUX BapHaH- )
) toB I1I1: ogHOCHIONHBIC, NBYXCIIOITHBIE, MHOTOCIOMHBIC THOKKe [111.
2.3 Texnonornueckuii nponecc urorosienus [1I1. [Tonyuenne pucynka >
MeYaTHOM 1u1aThl Ipu Gorocnocoode.
Texnonornueckuit mporecc usrorosnenus 111 meronom Tpadapernoit
C2.4 | nevarn. 2
Penwvednsie nevarusie mnatel (PIT). Joctonnctso PII. Ocobennoctu
C2.5 | TEeXHOJOTHYECKOTO MPOLECCa U3TOTOBICHUS PeIbe()HBIX MEYATHBIX ILJIAT. 2
Ananu3 xapaktepucTtuk PII.
JlaGopaTopHble padoThI 5
P21 «M3ydenue 31eMeHTHON 0a3bl, TOTIOJIOTUU U KOHCTPYKIIUU THOPUIAHBIX 5
WHTETPATbHBIX MUKPOCXEM IU(MPOBBIM MUKPOCKOIIOM).
CamocrosiTesibHas padora 27
CP2.1 | IIpopabGoTka yueOHOro MaTepuaa JeKIun 1.25
CP2.2 | [loaroroBka Kk ceMHHapam 1.25
CP2.3 | TloaroroBka K J1JabopaTOpHBIM paboTam 2
CP2.4 | TloaroToBKa K KOHTPOJIHHOM paboTe 3
CP2.5 | ipyrue Bubpl CaMOCTOSITENbHON pabOThI 19.5
ABTOMaTH3alMs TEXHOJOTMYECKHX NPOLECCOB B NIPUOOPOCTPOEHNH.
3 AHaJM3 Ka4yecTBa NPOU3BoACcTBAa NpUO0pPoB. KOHTpoIL M HcnbITaHUSA
KOHCTPYKTHBHBIX MOAYJIei B IPUOOPOCTPOCHHUH.
Jlekumnu 12
ABTOMaTH3alMs TEXHOJOTHYECKHX NPOLECCOB B MPUOOPOCTPOCHHH.
OCHOBHBIE HaNPaBJICHNS ABTOMATU3aLUN TEXHOJIOTHYECKUX ITPOLIECCOB;

3.1 | poOOTU3MpPOBAaHHBIE TEXHOJIOIMUECKHUE KOMIUIEKCH M THOKHE TPOU3BO/I- 2
crBeHHble cucteMsl (I'TIC). [Ipu3Haky 1 OCHOBHbIE KOMIIOHEHTHI THOKHX
IIPOU3BOJICTBEHHBIX CUCTEM
I'nGkuit nponu3BOACTBEHHBIH MOYIb, aBTOMAaTHUECKUE CKIIA/ICKAs U

39 | TPAHCTIOPTHAS CHCTEMBI, CHCTEMA ABTOMATH3HPOBAHHOTO YNIPABIICHN. ’

' Po6otuzuposannsie komiekcsl. RFID-TexHomorust B cOopo4Ho-
MOHTaXHBIX paboTax.
AHanu3 KayecTBa MPOU3BOJACTBA MpUOOpoB. KoHTposib ¥ ucHbITa-HUA
3.3 | KOHCTPYKTHBHBIX Mojysielt B IpUOOpPOCTPOCHUHU. ’
' TexHn4yeckuil KOHTPOJIb KaK COCTaBHAs 4aCTh TEXHOJIOTUYECKOTO Mpoliecca
M3rOTOBJICHUS M31enusl. MeTo/bl aHalln3a KauecTBa MPOM3BOJCTBA.
CraTucTHYeCKU U PaCYETHO-aHAIMTUYECKUI METO/IbI, METO/

3.4 | MHOTO(AKTOPHOTO TJIAHUPYEMOTO IKCIIEPUMEHTA B TEXHOJIOTHH 2
npubopoctpoerrs. OCHOBBI ONITUMH3AIMH TEXHOJOTHUECKUX MPOIIECCOB.

3.5 | Bunbr koHTpOJS U WCOBITAaHUA KOHCTPYKTHUBHBIX MOAYJIEH B 2
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npubopocTpoeHnu. Buasl u mpaBuna pa3pabOTKU MPOIECCOB KOHTPOJIS.
VYcenoBusi  3KCIUlyaTalluMi W WX BJIMSHUE  HA  KOHCTPYKIUIO
AJICKTPOHHOW amnmaparypsl 3aimTa MPUOOPOB OT BO3JCHCTBHS BHEIIHEH
cpensl (Biara, TeMreparypa, pajauanus, HHbie (haKTopPhI)

Buibl KOHTPOJIBHBIX UCTIBITAHUM U METOJIbI ITpoBepkH KauecTBa UMC .
Hcneitanusa roroBeix UMC, mouck «cjiaboro 3BeHa» B TEXHOJIOTHUYECKOMH

3.6 2
1enoyke. Meroapl TEXHOJIOTHYECKOr0 KOHTpouid pu npoussoactse MMC.
Mertobl quarHoctuyeckoro Koutposus UMC.

CemuHapbl 12
C3.1 | ABTOMaTH3alMy TEXHOJOTNYECKUX ITPOLIECCOB. 2
3.2 I'mbxue nmpousBoacTBeHHBIC cucTeMbl. RFID-TexHOm0THSA B cOOpOYHO- ’
"~ | MOHTaXHBIX padoTax.
C3.3 | MeToapl aHaJIM3a Ka4eCTBA MPOU3BOJICTBA 2
Bunasl koHTpoOss U UCHBITAaHUS KOHCTPYKTHBHBIX MOJYJIEH B
C3.4 | mpubopocTpoeHuu. Mertoubl TEXHOJIOTMYECKOI0 KOHTPOJIA u 2
JMArHOCTUYECKOro KOHTPoJIst pu ripou3BocTe UMC.
VYcenoBuss  3KCIUlyaTalMM WM WX  BJIMSHUE  HA  KOHCTPYKIUIO
C3.5- AJIEKTPOHHOU amnmaparypsl 3almMra MpUOOpPOB OT BO3JEHCTBUSI BHEIIHEH 4
C3.6 | cpempr (Biara, TeMmeparypa, pagHaiiis, HHbIE HaKTOPHI)
JlaboparopHbie padoThI 3
JIP3.1 | «/IlnarHocTHyecKuil KOHTPOJIb HHTETPAIbHBIX MUKPOCXEM» 3
CamocrosiTesibHas padora 32
CP3.1 | [IpopaboTka yueOHOrO MaTepuana JeKIHii 1.5
CP3.2 | [loaroroBka Kk ceMHHapam 1.5
CP3.3 | TloaroroBka K J1JabopaTOpHBIM paboTam 2
CP3.4 | IloarotoBka K pyOeKHOMY KOHTPOJIIO 3
CP3.5 | Ipyrue BuJibl CAMOCTOSATENBbHOM paboThI 24
4 DK3aMeH 30
CP4.1 | [loaroroBka K 3K3aMeHy 30
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S.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJAEHTOB

CamocTosTenbpHas pa60Ta CTYACHTOB IO JUCHUIIINHC obecneunBaeTcs CIIeaAyromumMun y‘-IC6HO-
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

Pabouas nporpamMmma AMCHUILIINHBL.

[lepeuens yueOHOW NTUTEpaTypbl U AOMOJHUTEIBHBIX MAaTEpUANOB, HEOOXOIUMBIX IS
0CBOCHMA AucUUIUIMHBL [Paznen 7 PaGoueil mporpaMMbl IUCIUTLTAHBI .

[lepeuens pecypcoB cetu «/IHTEpHET», PEKOMEHIYEMbIX ISl CAMOCTOSATEIbHON pabOThI
MpU OCBOCHMHM TucUUILTuHBI [Pa3nen 8 Paboueil mporpaMMbl AUCIUIUIMHBI .
Metoauueckne ykazaHus A OOy4arolUXCs MO OCBOCHUIO IUCHUIUIMHBL [Paznen 9
Paboueit nporpaMMbl JUCITUTIINHBI].

[lepeuens MHPOPMAITMOHHBIX TEXHOJIOTUMN, UCTIONb3YyEMbIX IPU U3YYEHUU JAUCLUUIUIMHBI,
BKJIIOYAs MEpPEeYeHb IPOrpaMMHOTO oOecredeHns, HH(POPMALMOHHBIX CIIPaBOYHBIX
cucteM © mnpodeccruoHanbHbIX 0a3  nmanubix[Pazmen 10 Pabouelr  mporpaMmbl
JACITUILINHBI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTepualiaM HauuhHas C TEpPBOTO 3aHATUSA IO
mucuuiuimae, B coorsetcTBru ¢ OITOIL
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUISI TPOBEJIEHWS TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALMM CTYJIEHTOB IO
JUCHUIIMHE

®onn  omeHouHblx cpenctB  (POC) nmnsg TpoBeIeHHMs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTeCTAllMM OOYdYalOMMXCS 1O JUCHUIUIMHE Oa3upyeTcss Ha IepevHe
KOMIIETEHIIUH C yKa3aHUEM 3TaIlloB UX (POPMUPOBaHMS B IpOILEcCe OCBOECHUS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). @OC obecrnieuynBaeT OOBEKTHUBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yabTaToOB 00yUEHUs, 3aIJJaHUPOBAHHBIX IS JUCLHUILINHBL.

@®OC Bxioyaer B ceosi:

— TIepeueHb KOMIIETEHLMH C yKa3aHHEM 3TalnoB UX (OPMUPOBAHMS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OINMCaHUE I0Ka3aTejei U KPUTEPUEB OLIEHMBAHUSA KOMIIETEHUUH Ha Pa3IMYHBIX dTamax Mx
(dbopMHpOBaHUs, ONMCAHNE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 3aJaHMsI UM WHbIE MaTepUajbl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHMM, BIaJIeHUI U (WJIK) ONbITa AESITEIbHOCTH, XapaKTEPU3YIOIIHNE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIMH B IPOLlecce OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBI;

— METOAUYECKHE MAaTEepUajbl, ONPEIACIAIOIINE INPOLECAYPhl OLICHUBAHWA 3HAHWW, YMEHHH,
BIAJCHUA W (WJIM) OIbITa JAEATENBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBOEHUS AUCUMIUIMHBI POU3BOAUTCSA B cOOTBETCTBUM C [lojoxkeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu cryneHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOU pabodel mporpaMMe AUCHUIINHBL.
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7. IEPEYEHb YYEBHOW JIMTEPATYPBI ¥  JOMNOJHHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBIX /151 OCBOEHUA JTUCIIUIIJIMHbI

Jlureparypa
1. Texnomorus npubopocTpoenus YueOHoe mocoome / BaneroB B.A., Tlommeer K.II. -
2013. - URL: https://www.iprbookshop.ru/71511.html.
2. HemumberoBa JI. U. , Antudee B. H. Pacuer KOHCTPYKTHBHO-TEXHOJOTHYECKHX

[IapaMeTPOB IMEYaTHBIX IUIAT C YYETOM TEXHOJOTMYECKUX OCOOEHHOCTEM HMX H3rOTOBJIEHUS:
Metoauueckie yKa3aHMs [0 BBIIOJHEHUIO JOMAIIHEero 3aJaHus Mo Kypcy "TexHosmorus
npubopoctpoenus” / Pex. @ponos A. B. - M. : I3a. MBTY um. H. O. baymana, 1986. - 29 c.

3. Uepanukun A. C. TecToBble 3a/1auu IO TEXHOJIOTHMH MPUOOPOCTpoeHHs: Yued. mocodue
no paszaeny "Hayunble OCHOBBI TeXHOJIOTMH" (C OTBETaMH M paszbsicHeHUsIMHU). - M. : U3xa-Bo
MBTY, 1988. - 26 c.

JlomoTHUTEIbHBIE MATEPUAIIBI
4. E¢pumon WN.E., Kossipp U.5. OcHoBbl MukpoanektpoHuku — M.:U3n-Bo: “Jlanp”, 2008,
384 c.
5. KOHCTpYKTOPCKO-TEXHOJIOTMYECKOE TMPOEKTUPOBAHUE AJICKTPOHHOW ammapaTypbl O]
pen. BA.A. lllaxnoBa. Yue6nuk ains By3oB. M3a-so MI'TY um. H.O. baymana. M.:
6. IOpkoB, H.K. TexHONOTHS MPOU3BOJICTBA NEKTPOHHBIX cpenacTs : yuebnuk / H.K. FOp-
KOB. — 2-¢ u3., ucnp., gon. — Cankr-IlerepOypr : Jlanp, 2014. — 480 c. — ISBN 978-5-8114-
1552-6. — Tekcr : 37eKTpOHHBINA // DneKTpoHHO-OMOMMoTeuHast cucrtema «Jlanpy @ [calfT]. —
URL.: https://e.Janbook.com/book/
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10.
11.
12.
13.
14.

8. IIEPEYEHb PECYPCOB CETH HHTEPHET, PEKOMEHAYEMbIX JJIs1
CAMOCTOATEJBHOU PABOTBLI ITPUM OCBOEHUH JUCIIUIIVIMHBI

. Canr Kaeapsl «Cucrembl ABTOMAaTHUYECKOIO YIIPABIICHUSI»:

https://mf.bmstu.ru/info/faculty/kf/caf/k2/.

Poccwuiickas rocynapctBernast Oudimoreka. http://www.rsl.ru.

['ocynapcrBenHast nmyOIu4Has HAy4YHO-TEXHUYECKast O6ubnmoreka Poccun.
http://www.gpntb.ru.

bubmunorexa MI'TY um. H.D. baymana. http://library.bmstu.ru.

Hayuno-texnuueckas Oubmmoreka K® MITY wum. H.D. baymana. https://bmstu-
kaluga.ru/library.

HayuHo-TexHuueckas 6ubnmmoTexa MO MITY UM. H.D. baymana.
https://mf.bmstu.ru/info/library/.

Hayunas snekrponnas 6ubmmorexa http:/eLIBRARY.RU.

DNeKTpOHHO-OMOIMOTEeUHAas cucTeMa u3aaresbeTBa «Jlanby http://e.lanbook.com.
DJEeKTpOHHO-OMOIMOTeYHast ~ CUCTeMa  «YHHBEpPCHTETCKass  OumOImMoTeKka  OHJIAH»
http://biblioclub.ru.

OnexTpoHHO-0nbmoTeunas cucrema «IPRbooksy http://www.iprbookshop.ru.
OnekTpoHHO-O0ubnmnoreunas cucrema (3bC) «FOpaitt» https://biblio-online.ru.
LenTpansHas 6ubaroTeKa 00pa3zoBaTebHBIX pecypcoB MuHoOpaayku PO. www.edulib.ru.
Enunas xomnekuus nudpoBsix 00pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru.
®DenepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTENBHBIX pecypcoB. http:/fcior.edu.ru.
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9. METOJIMYECKHE VKA3AHUS JJUIA CTYAEHTOB 110 OCBOEHMIO
JTACIATITAHBI

[Ipuctynass k paboTe, KaXIplid CTYIEHT [JO/DKEH TMPUHMMATh BO BHUMAaHUE
HUKECIIEAYIOLIUE MTOT0XKEHHUSI.

JlMcuuIuIiHa MOCTPOEHA MO0 MOIYJIBHOMY HPUHIUIY, KaKABIH MOAYIb HpPEACTaBISET
co00i1 TIOrMYecKu 3aBEPIICHHBIN pa3/ied TMCUUILUIMHGL. JJUCIUIUIMHA JeTUTCS Ha YEThIpe MOy
(BKJTFOUAS SK3aMEH).

Ha nepBom 3aHsTHM CTyAeHT mojdy4yaeT MH(GOpMAaLMIO A AOCTyNa K KOMILIEKCY
METOAMYECKUX MaTEpPHAJIOB MO JUCIUIUIMHE.

JleKuMOHHBbIE 3aHATHUS MOCBAIICHBI PACCMOTPEHHUIO KIIIOUEBBIX, 0a30BBIX MOJOKEHUN
Kypca 1 pa3bsACHEHHUIO YU€OHBIX 3aJaHHi, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemMuHapbl NMPOBOJATCS ISl 3aKpEIICHUS YCBOCHHOM HH(OpMAINK, TpUOOpETEHHS
HaBBIKOB €€ NPUMEHEHHs IS peIIeHUs MPaKTHYECKUX 3a7ad B MPEeIMETHOW o0nactu
JTUCIUTUIAHBI.

JlabopaTopHble padoThHI TPEIHA3HAYCHBI I MPHOOPETEHUS OIBITa MPAKTHICCKON
peanu3aliid OCHOBHOM Mpo(ecCHOHANbHOM 00pa3oBaTelbHOW MpOorpaMMbl. MeToauyeckue
JOKYMEHTbl K J1a0OpaTopHbIM paboTraM MpopaldaThlBalOTCS CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHON MOATroTOBKH. HeoOXomuMblil ypoBeHb MOATOTOBKH KOHTPOJHMPYETCS Tepen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

[IpakTudeckast IOArOTOBKA MPH pealn3aliy y4eOHOM AUCIUIUIMHBI OPraHU3yeTCsl MyTeM
IPOBEICHUSI CEMUHAPOB, NMPAKTUYECKUX 3aHITUH, JTa0OpaTOPHBIX PabdOT M WHAWBUAYATbHBIX
u(UIM) TPYNNOBBIX KOHCYIbTAllMil, MpelycMaTpUBAIOUIMX y4yacTHe OOydYalomuxcs B
BBITIOJTHCHUH OTJICIBHBIX JJIEMEHTOB padoT, CBSI3aHHBIX ¢ Oyaymied mnpodeccrnoHaIbHON
JESITENIbHOCTBIO.

[IpakTryeckast MOATOTOBKA MOYKET BKJIIOYATh B C€OS OTAEIbHBIC 3aHATHS JIEKIIHOHHOTO
TUIA, KOTOpbIE TpPEAyCMAaTpPUBAIOT Mepefady ydeOHOH uHpOpMauuu oO0ydarouumes,
HEOOXOAMMOM  JJIsi  TOCJEAYIONIET0  BBIMIOJHEHUS  palOT, CBS3aHHBIX C  Oymymien
npodecCHOHATBHOMN 1€ TeTbHOCTBIO.

CamocrosiTesibHasE padoTa CTYIEHTOB BKJIIOYACT CIIEAYIOIIME BHJBI: IpopadoTKa
y4yeOHOro Mmarepuaia JeKIUi, MOArOTOBKa K CEMUHapaMm, IOATOTOBKAa K JaOopaTOpHBIM
paboTam, TMOATrOTOBKa K JK3aMEHY, BBIIIOJHEHUE JIOMAIHEro 3aJaHus, MOArOTOBKa K
KOHTPOJILHON paboTe, MOJArOTOBKa K pyOeKHOMY KOHTpOJO. Pe3ynbraTel Bcex BUIOB pabOThI
CTYACHTOB (QOpPMHPYIOTCS B BHJIE JIMYHOTO pEHTHHra, KOTOPBIA y4YHUTHIBAaeTCsS Ha
OpoMeXXyTouHoW arrectauuu. CamocTosTeNbHas paboTa MpeaycMaTpUBAaeT HE TOJIBKO
npopabOTKy MaTepualioB JEKIUH, HO W HUX paclIMpeHue B pe3yJbTaTe IOHUCKa, aHajIu3a,
CTPYKTYPUPOBAHUS M MPEACTABICHUS B KOMIIAKTHOM BHUJE COBPEMEHHOM MH(pOpMAIUU U3 BCEX
BO3MOYXHBIX UCTOYHUKOB.

Texkymmii KOHTPOJIb NPOBOJUTCS B TEUCHHE KaXIOrO MOJIYJS, €ro HUTOrOBBIE
Pe3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK IO CIICTYIOIIUM BHIAM KOHTPOJIBHBIX MEPOIPHUSTHI:

- JlomarHee 3a1aHue

- KonTpossnas pabora

- JIaGopatopHble paboThI
- PyOesxHbIit KOHTPOJIb.

OcBoeHne AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTAaJuH MPOMEXYTOUHOU
aTTecTallid BO3MOXKHO TOJIBKO NPHU PETrYISpHOl paboTe BO BpeMs CEMEeCTpa U IUIaHOMEPHOM
POXOXKJICHUN TeKylIero Koutposisa. Habparts pedTHHT 1o BceM MOIYJSIM B KaKJOM CEMECTpe,
OpOMTH TO KAKAOMY MOIYJII IUIAHOBBIE KOHTPOJIBHBIE MEpPOTPHUSTHS B  TEUYCHHUE
HK3aMEHALIMOHHON CECCUM HEBO3MOXKHO.

Jlnia 3aBepiieHusi paboThl B CEMECTPE CTYAEHT JOJIKEH BBIMOJIHUTH BCE KOHTPOJIBbHBIE
MEpPOTPUSATHSL.
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IIpomexyTouHasi aTTecTalusi IO [UCIUIUIMHE MPOXOTUT B QopMe DSK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOEHHE KJIIOYEBBIX, 0a30BbIX MOJOKEHUN AUCHUIUIMHBI, COCTABIISIFOIIMX
OCHOBY OCTaTOYHBIX 3HAHUM MO HEM.

MeToanKa OLEHKH 10 PEHTHHTY

CTyneHT, BBIOTHHUBIINN BCE TIPEyCMOTPEHHBIE YICOHBIM TIIAHOM 33IaHUS U CIABIIH I
BCE€ KOHTPOJIbHBIE MEPOIPUATHUS, MOIYYaeT UTOTOBYKO OLEHKY I0 JUCLUILIMHE 3a CEMECTP B
COOTBETCTBUU CO NIKAJIOW:

PeiiTunr OueHka Ha IK3aMeHe
85 —-100 OTJIMYHO
71 — 84 XOPOIIO
60 — 70 YAOBJIETBOPUTEIHLHO
0-59 HEYJIOBJIETBOPUTEILHO

OneHuBaHue IUCLMIUIMHBI BEAETCA B COOTBETCTBUM ¢ [lonoxkeHuem o Tekyiiem
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHroB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOIHAH, MUCHOJIb3YEMbBIX
IP1 N3YYEHUU JANCHUIVINHBI, BKJ/IIOYASA IIEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCUOHAJIBHBIX BA3 TAHHbIX

NndopmannoHHbie TEXHOJIOTUM:

— OnektpoHHas wuH(OpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, pabOYMM MporpaMMaM TUCHUIUIMH (MOIyJei),
nporpaMMaM TPaKTHK, IEKTPOHHBIM y4eOHBIM HM3aHUSM M 3JIEKTPOHHBIM 00pa30BaTEebHBIM
pecypcaM, yKazaHHBIM B pabOYmX MporpamMmax JUCHUIUIHH (MOMIYJICH), MpOorpaMMax MPaKTHK,
(dbopMHpOBaHUE AMEKTPOHHOTO MOPTHOIUO 0OYIAIOMIETOCS, B TOM YHCIIE COXPaHEHHE ero paboT
U OLEHOK 3a 3Tu paboTsl. llpemycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M aCHHXPOHHOTO
B3aUMOJICHCTBHS CTYJIIEHTOB M TIpEIOjaBarelield IMOCPEJACTBOM TEXHOJIOTHH H CIYyXO 10
NEPEChUIKE U TOJTYYCHHUIO DJIEKTPOHHBIX COOOMICHUH MEXKIY IMOJB30BATEISIMH KOMITBIOTEPHOM
cetu HTEpHET.

— DneKTpoHHAas MmovTa npenojaasatess: https://mail.bmstu.ru; poyarkov@bmstu.ru

- Cucrema BigBlueButton https://webinar.bmstu.ru;

ITporpaMMHoe oGecnieueHne:

- LibreOffice

- OpenOffice

I/IH(l)OpMaIIHOHHI)Ie CIIPABOYHbBIC CUCTEMBI:

- NupopmannonHo-npasosas cuctema «"apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [Tnrocy http://www.consultant.ru;

IIpodeccnonanbubie 6a3b1 JAHHBIX:

- Pecypc «MammHoctpoenue» http://www.i-mash.ru.

- [Topran mammHocTpoenus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOHN
JJIA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O o0ecneycHus JAUCIHUITIINHBI

Ne, .
w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY10BAHUS
1 Jlekuun CHEIHAILHO 000pYIOBaHHBIC ayTUTOPHH C

MYJIBTUMEIUHHBIMU CPEJICTBAMH, CPEICTBAMH
3BYKOBOCHPOU3ZBCACHUA U UMCIOLIIMMHU BbIXOJ B CCTh
HHTepHeT; MOMENIeHUs 115l IPOBEACHHS ayIUTOPHBIX
3aHATHI, 000pyIOBaHHBIE YueOHOU MeOeIbio;
ay/IMTOPUH, OCHAILICHHBIC KOMITBIOTEPAMH C JOCTYIIOM K
0a3am naHHBIX U ceTu VIHTEpHeT; cTyuu;
KOMIbIOTEPHBIC KIIACCHL

2 | CemuHapsl CIEIHAIEHO 000pYyIOBAaHHBIC Ay TUTOPHH C
MYyJIbTUMEAUMHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCIPOU3BEICHUS U UMEIOILMMU BbIXO/I B CETh
HuTepHeT; moMeleHus A7 IPOBEACHHS ayAUTOPHBIX
3aHATHI, 000pyIOBaHHBIE Y4eOHOW MeOeIbio;
ayJIMTOPUH, OCHAIIEHHbIE KOMITBIOTEPAMU C IOCTYIIOM K
0a3am aHHBIX U ceTu VIHTepHeT; cTyuu;
KOMIIBIOTEPHBIE KJIACCHI.

3 | JlaGopaTopHblie pabOTHI CHEeHUATBHO 000PYIOBaHHBIE ayTUTOPHH C
MYJIbTUMEUIHBIMU CPEJICTBAMH, CPEIICTBAMU
3BYKOBOCIPOU3IBCACHHUA U UMCIOLIIMMHU BbIXOJ B CETh
WHTepHeT; moMelIeHus A IPOBECHUS ay JTUTOPHBIX
3aHATUH, 000pyI0BaHHBIC YUeOHON MEOEIbIO;
ayJIUTOPUH, OCHAILIEHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K
0a3aM JaHHBIX U ceTu VIHTepHET; CTyIuu;
KOMITbIOTEPHBIE KJIACCHI.

4 | CamocTodaTenbHas pabora | OubIMOTEKa, MMEroIIast pabourie MecTa JJisl CTYJAEHTOB;
BBICTAaBOYHBIE 3aJIbl; ayIUTOPUH, OCHAIIIEHHBIE
KOMITBIOTEPAMHU C JTIOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTypHOE MPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBepxk/ieHa Ha 3acefjaHiU Kagezpsl K2
«H(popMaLIMOHHO-U3MepHUTe/TbHbIE CUCTEMbI M TEXHOJIOTUU TTPUOOPOCTPOEHUSI»

ITpotokos Ne 8 o1 12.04.2022 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/IBHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepedeHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHA/IOB, HE00X0JUMBbIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Texnosnorusi mpubopocTpoeHust YuebHoe nocobue / Banetos B.A., TTomnees K.IT. - 2013. - URL:
https://www.iprbookshop.ru/71511.html.
2. Jenumbetora JI. U. , Aatudees B. H. PacueT KOHCTPYKTUBHO-TEXHOJIOTHYECKUX TApDAMeTPOB
TMeYaTHBIX TUIaT C YYeTOM TeXHOIOTHYeCKUX 0COOeHHOCTEeH UX U3TrOTOB/IeHUs: MeToAruecKye yKa3aHust
T0 BBITIOJTHEHUIO JIOMAIITHETO 3a/jaHus 110 Kypcy "TexHosorust npubopoctpoenus” / Pen. ®posos A. B. -
M. : N3n. MBTY um. H. 3. baymana, 1986. - 29 c.
3. UepauukuH A. C. TecToBble 3afjau¥ 110 TEXHOJIOTHH MPHUOOPOCTpOeHUs: Yueb. mocobue 1o pazaeny
"HayuHble 0CHOBBI TeXHOJIOTUX" (C OTBeTaMU U pa3bsiCHeHUsIMM). - M. : M3a-Bo MBTY, 1988. - 26 c.

2). I1.10. MIEPEYEHb NTH®OPMAIIMOHHBIX TEXHOJ/IOI U1, UCITOJ/Ib3YEMBIX
IMPU N3YUYEHUU JUCIUILIMHBI, BK/TFOYASA IIEPEUYEHB ITPOTPAMMHOI'O
OBECIIEYEHUSA 1 TH®OPMAIIMOHHBIX CITPABOUYHBIX CUCTEM, UYUTATH B
CJIEJYIOIIEM PEJAKIIAN:

10. ITepeuenb uHGpOPMaLMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPHU W3yUYeHUH AMCLUIIUHBI,
BKJ/IIOUYAasi MepeyeHb MPOrpaMMHOro odecrneueHns, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npo¢eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrieueHue:
- LibreOffice
- OpenOffice

IIpenopaBarenb kKadeapbl:

3nameHckasi T./l., moueHT (K.H.), KaHAUAAT TeXHUUEeCKUX HayK, JOLleHT, znamenskaia@bmstu.ru



YTBepxx/eHa Ha 3acefjaHiU Kagezpsl K2
«H(popMaLIMOHHO-U3MepUTe/TbHbIE CUCTEMbI M TEXHOJIOTUU TTPUOOPOCTPOEHUSI»

ITpotokos Ne 8 o1 12.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIUAII/IAHBI, YATATD B CJIEJYFOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Oenumbetosa JI. 1., AuTudeeB B. H. PacueT KOHCTPYKTUBHO-TEXHOIOTMYeCKUX TTapaMeTpPOB
TMeyaTHBIX TJIaT C YYeTOM TeXHOIOTHYeCKUX 0COOeHHOCTel X U3roTOB/IeHUs: MeToAnuecKye yKa3aHust
T0 BBITTIOJIHEHUIO JIOMAIIIHETO 3a/jaHus 110 Kypcy "TexHosorust ipubopoctpoenus” / Pen. ®poso A. B. -
M. : U3p. MBTY um. H. O. baymana, 1986. - 29 c.

2). I1.10. IEPEUEHD NTH®OPMAIIIOHHBIX TEXHOJIOT' U, UCIIO/Tb3YEMBIX
PV U3YYEHUH JUCIUATLIAHGI, BK/ITFOYASI TIEPEUEHB ITIPOTPAMMHOTO
OBECHEYEHNSA 1 TH®OPMAIIIOHHBIX CIIPABOYHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIHOHHBIX TEXHO/IOTHH, MCI0/Ib3yeMbIX NMPU U3yYeHUH JUCIHUIIAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM H
npo¢eCCHOHA/TBLHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- LibreOffice
- OpenOffice

ITpenogaBarenb Kadeapsbl:

YnanoB M.E., noueHT (K.H.), KaHAUAAT TeXHUYeCKUX HaykK, udalov@bmstu.ru



YTBepxx/ieHa Ha 3acefjaHiU Kadezpsl K2
«/HpOopMaLMOHHO-13MepUTe/IbHbIe CUCTeMbl M TeXHOJIOTHUU NTPUOOPOCTPOEHUSI»

ITpotokos Ne 8 o1 16.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. F'aBpusioB A. H. TexHosiorusi aBUaljuOHHOTO NPUOOPOCTpOeHys : yueOHUK /17151 By30B / ['aBpusioB A. H.
- 3-e u31., mepepabd. u Jor. - M. : AnbsHc, 2019. - 479 c. : un. - bubmmorp.: c. 475-476. - CTepeoTuIiHoe
n3ganue. - ISBN 978-5-00106-419-0.
2. Kopnees, C. C. TexHosorusi MaliMHOCTPOEHHUS ¥ TPUOOpOCTpoeHws : yueOHOe rocobue Aist By30B /
C. C. Kopnees, A. JI. 'anunoBckuit, B. M. KopreeBa. — Mockga : U3gatensctBo FOpait, 2024, —
366 c. — (Beiciiee obpa3oBanue). — ISBN 978-5-534-13457-5.
3. Jemumbetona JI. U. , AuTudeeB B. H. PacueT KOHCTPYKTUBHO-T@XHOJIOTMUECKHX ITapaMeTPOB
TMeyaTHBIX TJIaT C YYeTOM TeXHOJIOTHYeCKMX 0COOeHHOCTel X U3rOTOB/IeHMs: MeToAnuecKye yKa3aHus
TI0 BBITIOJTHEHUIO JIOMAIIIHeTO 3a/jaHus 110 Kypcy "TexHosorus ipubopoctpoenus” / Pen. dposos A. B. -
M. : U3p. MBTY um. H. O. baymana, 1986. - 29 c.

2). I1.10. IEPEUYEHD MTH®OPMAI[MIOHHBIX TEXHOJIOT M1, ICIIO/Tb3YEMBIX
PV NU3YYEHWH JVICIATIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHMSA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3YYeHUH JUCLHIIHHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(POPMALMOHHBIX CIIPABOUYHBIX CHCTEM H
npog)eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- LibreOffice
- OpenOffice

IIpenogaBarenb Kadegpsbl:

[MosipkoB H.I"., noueHT (K.H.), KAHAUAAT TEXHUUYECKUX HayK, poyarkov@bmstu.ru



YTBepxk/eHa Ha 3acesjaHuU Kadeapsl K2
«/HpOpMaLMOHHO-13MepUTe/IbHbIe CUCTeMbI U TeXHOJIOTHUU ITPUOOPOCTPOEHUSI»

ITpotokos Ne 09.03.02-04/1 ot 10.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAIIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. F'aBpusioB A. H. TexHosiorusi aBUaljuOHHOTO MPUOOPOCTpOeHust : yueOHUK /17151 By30B / ['aBpusioB A. H.
- 3-e u31., epepab. u Jor. - M. : AnbsHc, 2019. - 479 c. : un. - bubmmorp.: c. 475-476. - CTepeoTuIiHoe
u3ganue. - ISBN 978-5-00106-419-0.
2. Kopnees, C. C. TexHO/0rYs1 MalllMHOCTPOEHHS ¥ TPUOOPOCTPOEHMUS : YUeOHHK /I7is BY30B /
C. C. Kopnees, A. JI. 'anunoBckuii, B. M. KopreeBa. — Mockga : U3gatensctBo FOpait, 2025. —
366 c. — (Bbiciiee obpa3oBanue). — ISBN 978-5-534-13457-5.
3. Texnonorus npubopocTpoeHus : yuebHoe nocobue / B. A. Baneros, 0. I1. Ky3bmuH, A. A. OpJioBa,
C. [I. TpetbsikoB. — CaHkt-ITeTep6ypr : HUY UTMO, 2008. — 336 c.
4. JlareimeHko, K. T1. TexHuueckve u3mMepeHHs ¥ IPUOOPLI: METOABI U CPeACTBA U3MepeHHUs : yueOHUK
a1 By3oB / K. I1. JlaTeieHko. — 3-e u3g., ucnop. v gon. — Mocksa : 3garensctBo FOpaiit, 2025. —
361 c. — (Bsiciee obpa3oBanue). — ISBN 978-5-534-20944-0.

2). 11.10. IEPEYUEHB MH®OPMAI[OHHBIX TEXHOJIOT M, ICIIO/Tb3YEMBIX
IIPY M3YUYEHUY JUCIIUTUINHGI, BK/TFOUASI IEPEUEHD [TPOT'PAMMHOT'O
OBECIIEUEHISA 1 TH®OPMAI[IOHHBIX CITPABOUHBIX CCTEM, YATATbH B
CJIEYIOWIEN PEJAKIIVU:

10. ITepeueHs HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH JUCLUIIHHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOro odecreueHns, HH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpammHoe obecreueHme:
- 7-Zip

- Debian Linux

- LibreOffice

- Mozilla Firefox

- OpenOffice

IIpenopaBarenb Kadepsbl:

[TosipkoB H.I., gouieHT (K.H.), KaHAUAAT TeXHUUEeCKUX HayK, poyarkov@bmstu.ru



