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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OPITAHMBALNA N ITPOEKTUPOBAHMNE B HAYUYHO-UCCIIEAOBATEJIBCKMX U OIIBITHO-
KOHCTPYKTOPCKHUX PABOTAX
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AHHOTAIUA

B kypce wu3ywarorcs acmnekThl Hay4YHO-HCCIEIOBATEIBCKOM M  OIMBITHO-KOHCTPYKTOPCKOM
NEeSATEIBHOCTH MPU CO3[IaHUU ammapaTypbl MUKPO- U PaJMO3JIEKTPOHHOIO Ha3HAYeHHs. PaccMoTpeHbl
cTaauui pabor, HauumHas oOT (OPMUPOBAHMS TeXHWUYECKOro 3amanmss Ha HUWP wu 3akanumBas
MPOMBILICHHBIM ~ TTPOU3BOACTBOM  u3nenus. Jlatorcs
obopmiienun ueprexedl mo ECK/], Hammucanmm mnporpamm

cBeneHuss o (GopmMupoBaHHHM paboueit
KOHCTPYKTOPCKOH JIOKYMEHTAIHH,
UCTIBITAaHUH ¥ METPOJOTHYECKUX TPEOOBAaHUAX, a TAKKe 00 OrpaHMYCHUSX MPH pa3paboTKe M3aenus,
HaJlaraeMbIX YCJIOBUSIMH €r0 IPUMEHEHUS

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

[{enb ocBoeHMsI UCHUIUIMHGI "Opranu3anys U MpoeKTUPOBAaHUE B HAYYHO-UCCIEA0BATEIbCKUX
U ONBITHO-KOHCTPYKTOPCKUX paborax" - naTh OCHOBHBIE NPEJCTaBICHMSI O CTAagusAX M acCHEeKTax
pa3pabOTKN M3IENUH MUKPO- U PATHOAIEKTPOHHOTO HA3HAYEHUS, OOYCIOBICHHBIX BBITOJHECHUSIMU
JENCTBYIOLIMX T'OCYIapCTBEHHBIX CTAHIaPTOB

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

b1./1B.2.10.1 - nucrumuirHa mo BeIOOPY

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH:
Kon n HanMeHoBaHME KOMITETEHITUN \ Kon n HanMeHoBaHMEe UHIUKATOPA JOCTUXKEHUSI KOMIIETEHITUU

[IpodeccuonaibHble KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W oOBekTamu (0OJacTsiMu
3HaHUN) PO ECCUOHATBLHON JeSITENIbHOCTHU

3anaya npodeccuoHaIbLHOM O0beKT WiIn Kon u Ko n

aesteabHoctu (3I11) 00J1aCTh 3HAHUSA  HAMMEHOBaHME HaMMEHOBaHUe
npogeccHOHAIBHOM  HHAUKATOPA
KOMIIETEHIIUH; AOCTHKECHUS
OcHoBanue npogdeccuoHaIbLHOM
(mpodeccHoHAIBHBI  KOMIIETEHIHHU

i cranpapr-I1C,
aHAJIN3 ONbITA)

IIPOEKTHO-KOHCTPYKTOPCKUN
aHaJIM3 COCTOSHUS Hay4YyHO- AIIEKTPOHHBIE IK-2.3 [1] - 3-11K-2.3[1] - 3uats:
TEXHUYECKOH MpoOJIeMBbl TyTeEM MPUOOPHI, Crioco0eH ¥ TOTOB K ATAIHOCTh U MOPSJIOK
noa00pa, U3y4eHUs U aHalu3a  yCTPOHCTBa, OpraHu3aluy u BeinosineHust HUOKP,
JTUTEPATYPHBIX ¥ MATCHTHBIX YCTaHOBKH, COIIPOBOXKICHHIO MPUHIIUTIBI ¥ TIPaBHJIA
UCTOYHUKOB; ONpECIEHUE METOBI UX UCCIIEIOBAaHUM ITpH BBITTOJTHEHHS
1I€JIM, IOCTAHOBKA 33124 UCCIIEI0BaHMS, BBIMIOJTHEHUH Hay4YHO- =~ KOMIUIEKTa paboyeit
MPOEKTHUPOBAHHUS AIIEKTPOHHBIX = TMPOEKTUPOBAHMUS  HCCIIEAOBATEIBCKUX U KOHCTPYKTOPCKOM
pruOOpPOB, CXEM U YCTPOHCTB u OTIBITHO- JOKYMEHTAITUH Ha




pazIUYHOTO (YHKIIMOHATBLHOTO = KOHCTPYHMPOBAHHS = KOHCTPYKTOPCKHUX ocHoBe ECKJI,
Ha3HA4YE€HMs, TIOATOTOBKA , pabort tpeboBanus ['OCT k
TEXHUYECKHX 3aJ]aHHi Ha JTUAarHOCTHYECKOE UCIBITAaHUSM U UX
BBITIOJTHEHUE TMTPOCKTHBIX u Ocnosanue: METPOJIOTHUECKOMY
paboT; IpoeKTUPOBaHKE texHojornueckoe | IIpodeccronanbHbiii | oOecreueHuto,
YCTPOMCTB, MPUOOPOB U obopyoBaHue, cranmapt: 40.008 TpeOOBaHUS K
CUCTEM DJIEKTPOHHOU TEXHUKH  MaTeMaTH4ecKue paspaboTkaM 1o
C Y4eTOM 3aJ[aHHBIX MOJIEIH, YCIIOBUSM
TpeboBaHuii; pa3paboTka AITOPUTMBI JKCILTyaTaluu U
MPOEKTHO-KOHCTPYKTOPCKOM peIeHUs] TUTIOBBIX METOJIBI UX
JOKYMEHTAI[M! B COOTBETCTBUM = 3ajiad, BBITMIOJTHEHMUS;
C METOJUYECKUMH U COBPEMEHHOE V-IIK-2.3[1] - YmeTb:
HOPMAaTUBHBIMH TPEOOBAHUSMHU = POTPAMMHOE U NPUMEHSITD
UH(POPMALIMOHHOE MOJTy4YCHHBIC 3HAHUS
obecrieueHne npu pazpaboTke
POIIECCOB TEXHHYECKUX
MOJICTTUPOBAHUS U 3a/laHuM, 3CKU3HBIX U
MIPOSKTUPOBAHUS TEXHHYECKUX
171631 (107 MIPOEKTOB, MPOTPamMM
ICKTPOHUKH H U METOIUK
HAHO3JIEKTPOHUKHU UCIIBITAaHUH,
(MHAHCOBBIX CMET Ha
HHOKP, koMIIIIEKTOB
PK]L;
B-TIK-2.3[1] -
Bnanets: HaBbIKamMu
nocTpoeHus padoueit
KOHCTPYKTOPCKOU
JOKYMEHTAIUH, a
TAKXKE€ OTYETHON
JOKYMEHTAIU! Ha
HUOKP
aHaJIN3 COCTOSHUS Hay4HO- DIIEKTPOHHbBIE ITK-8 [1] - cocoben | 3-TTK-8[1] - 3uats:
TEXHUYECKOH MpOOJIeMBbl TyTEM = MPUOOPHI, K COINIACOBAHUIO U npaBuia
nondopa, U3y4yeHHs U aHajnu3a  YCTPOMCTBa, YTBEPKACHHUIO COTJIACOBaHUS U
JUTEPATYPHBIX U MATEHTHBIX YCTaHOBKH, TEXHUYCCKUX 3aJaHUA | YTBEPIKICHHS
MCTOYHUKOB; ONpeeNIeHUue METOJIBI UX HA MOJICPHU3AIMIO 1 TEXHUYECKUX 3aJaHUN
I€JIM, TIOCTAHOBKA 33124 UCCIICIOBAHMS, BHE/IPEHHE HOBBIX Ha MOJICPHU3AIHIO U
MPOEKTUPOBAHMSI DJICKTPOHHBIX = MPOCKTHPOBAHHUS | METOIOB U BHEJJPEHUE HOBBIX
MpUOOPOB, CXEM U YCTPOUCTB u 000pyI0OBaHUS TS METOJIOB U
pa3nMYHOTO (YHKIIMOHATHHOTO KOHCTPYUPOBAHUS = W3MEPEHUI o0opymoBaHus AJst
Ha3HAYEHUSI, MOITOTOBKA : apaMeTpoB U M3MepeHUH
TEXHUYECKHX 3aJ]aHHi Ha TUATHOCTHYECKOe = MOJU(UKAINH napaMeTpoB U
BBITIOJTHEHHUE MTPOCKTHBIX " CBOWCTB MO TH(PUKAITIT
paboT; MpOEKTUPOBAHUE TEXHOJIOTUYECKOE = HAaHOMAaTEPHUaJOB U CBOWCTB
YCTPOWCTB, MPUOOPOB 1 obopynoBaHue, HaHOCTPYKTYP HaHOMAaTEPHAJIOB U
CUCTEM DJICKTPOHHOM TEXHUKH = MaTeMaTHYeCKUe HAHOCTPYKTYD ;
C YYETOM 3aaHHBIX MOJIENH, Ocnosanue: V-TIK-8[1] - YmeTs:
TpeboBaHuii; pa3paboTka AITOPUTMBI [IpodeccuonanbHplii  mpennarats U

MIPOEKTHO-KOHCTPYKTOPCKOM
JOKYMEHTAlU! B COOTBETCTBUU
C METOJINYECKUMHU U

pEIICHUS TUTIOBBIX
3ajad4,
COBpPEMEHHOE

cranaaprt: 40.006,
40.104

00CcyX/1aTh HOBBIC
UJCH U TIOJIXOJIBI 10
MOJEpPHU3ALINHU U




HOPMAaTUBHBIMH TPEOOBaHUAMU

POTPaMMHOE U

BHCIPCHHUIO HOBBIX

UH(POPMALIMOHHOE METOJI0B U
o0ecrieueHue 000opyI0OBaHUS IS
MPOLIECCOB WU3MEpPEHUI
MOJICITUPOBAHUS U napameTpoB U
MPOEKTUPOBAHUS Mo I (UKAIH
1531 (0505 CBOMCTB
AIIEKTPOHUKH H HAHOMAaTEPHAJIOB U
HAHORJICKTPOHUKHU HAHOCTPYKTYP ;
B-TIK-8[1] - Bnaners:
HaBBIKAMU
POEKTUPOBAHUS
AJEKTPOHHBIX
YCTPOMCTB, OCBOCHUS
HOBBIX METOZIOB U
00opyI0oBaHUs ISt
M3MEpEHU
napaMeTpoB U
MoaM(pUKAITIH
CBOICTB
HAHOMAaTePHaJIOB U
HAHOCTPYKTYP
MPOSKTUPOBAHKE TIPUOOPOB 1 Matepuaisl, ITK-9 [1] - cmocoben | 3-TITK-9[1] - 3uarts:
AJIEMEHTHOU 0a3bl KOMITOHCHTHI, MIPOSKTUPOBATH rOCy/IapCTBECHHBIC
TBEPJIOTEIBHOM JICKTPOHUKU U | JICKTPOHHBIC YCTPOMCTBA, IPUOOPHI | CTaHIApTE,
HAHO3JICKTPOHUKH B puOOPHI, U CHCTEMBI HOPMATHUBBI, 3aKOHBI
COOTBETCTBUH C TEXHUYECKUM  YCTPOMCTBA, JIEKTPOHHOU (GU3MKHA ¥ METOJIBI
3aJlaHuEM YCTaHOBKH, TEXHHUKH C YIETOM TEXHOJIOTHH B
METOJIBI UX 3aJJaHHBIX obnactu mprubOpoB U
WCCJIC/IOBAHMSI, TpeOoBaHUI CUCTEM DJICKTPOHHOM
MIPOEKTUPOBAHUS TEXHHKH. |
" Ocnosanue: V-TIK-9[1] - VmeTs:
KoHCTpyHpoBaHusi | [IpodeccuoHanbHBIE = NPUMEHSTH
. ctanaapt: 29.004, KOMITBIOTEPHBIE
Texuomornueckue @ 40.003 TEXHOJIOTHH U METOJIBI
TIPOIIECCHI ABTOMATHU3MPOBAHHOT
MIPOU3BO/ICTBA, 0 MPOEKTHPOBAHUS
JTUAaTHOCTHYECKOE YCTPOMCTB, TPHOOPOB
u U CHCTEM
TEXHOJIOTHYECKOE 3JIEKTPOHHOU
obopynoBaHue, TEXHHKHU;
MaTeMaTHIeCKHe B-TIK-9[1] - Bianets:
MO/JIEJIH, HaBBIKAMU
AITOPUTMBI MTPOCKTHPOBAHHMS

peIIeHUs] TUTIOBBIX
3aja4 B 00J1aCTH
AIIEKTPOHUKH U
HAHOYJICKTPOHUKH
. CoBpemMeHHOE
IPOrPaMMHOE U
UH(POPMALIMOHHOE
obecrieueHne

YCTPOMCTB, MpUOOPOB
U CHCTEM
JIEKTPOHHON TEXHHUKH
C YYETOM 3aJaHHBIX
TpeOoBaHUIA.




MIPOIIECCOB
MOJICTTUPOBAHUS U
MIPOCKTUPOBAHUS
U3Jenni
ANIEKTPOHHUKHU U
HaHORJIEKTPOHUKH
. UHHOBaIMoHHbBIE
TEXHHYECKHUE
pemieHus B chepe
0a30BBIX

MOCTYJIaTOB
MIPOCKTUPOBAHMUS,
TEXHOJIOTUHI
W3TOTOBJICHUS U
MIPUMEHEHUS
AJIIEKTPOHHBIX
IpUOOPOB U
YCTPOMCTB.
aBTOPCKOE COIPOBOKICHUE DIIEKTPOHHbBIE ITK-10 [1] - ciocoben | 3-TTK-10[1] - 3Hats:
pa3pabaTbIBaeMbIX YCTPOMCTB,  MPUOOPHI, pa3zpabaThIBaTh METOJIMYECKHUE 1
puOOpPOB U CHCTEM YCTpOICTBA, MPOEKTHO- HOPMAaTHBHBIE
AJIEKTPOHHOU TEXHUKU Ha YCTaHOBKH, KOHCTPYKTOPCKYIO TpeOOBaHUS 1O
JTanax NpOeKTUPOBAHUS U METOJIBI UX JIOKYMEHTAIUIO B pa3paboTke
IIPOM3BOJICTBA;[IPOEKTUPOBAHU = HCCIIEIOBaHUS, COOTBETCTBHUU C MIPOEKTHO-
€ YCTPOMCTB, MPUOOPOB U MPOEKTUPOBAHUSI  METOAMYECKUMHU U KOHCTPYKTOPCKOI
CUCTEM DJICKTPOHHOM TEXHUKH | U HOPMAaTUBHBIMH JIOKYMEHTAIUH B
C YUETOM 3aJaHHBIX KOHCTPYHpPOBaHUS | TpeOOBaHUSIMU 00J1acTH ANEKTPOHUKHU
TpeOOBaHU; TOATOTOBKA , Y HAaHODJIEKTPOHUKH. ;
TEXHUYECKHX 3aJIaHUN Ha nuarHoctuueckoe |~ OcHosaHue: V-TIK-10[1] - YMmerTs:
BBITIOJIHEHHUE MPOEKTHBIX u [IpodeccuoHallbHBIA | MPUMEHATH
palor; TexHojJoruueckoe  crangapt: 29.002, COBPEMEHHBIE
obopyoBaHue 40.007 KOMITBIOTEPHBIC
TEXHOJIOTHH IS
pa3paboTku
MIPOEKTHO-
KOHCTPYKTOPCKOU
JOKYMEHTAIUU Ha
YCTpOMCTBA
IMEKTPOHUKHU U
HAHOJJIEKTPOHUKH. ;
B-ITK-10[1] -
Bnaners: HaBBIKaMu
pa3paboTku
MIPOEKTHO-
KOHCTPYKTOPCKOMN

JIOKYMEHTAITUH B
COOTBETCTBUHU C
METOJINICCKUMU H
HOPMATHUBHBIMH
TpeOOBAHUSIMHU.

pa3paboTKa METO/IMKH,

Hay‘IHO-I/ICCJIe,Z[OBaTCJ'ILCKI/Iﬁ

Marepuainsl,

' TIK-3 [1] - cioco6en

' 3-ITK-3[1] - 3nats:




MPOBEJICHUE UCCIEIOBAHUIN 1
U3MEPEHUH NapaMeTpoB U
XapaKTEPUCTUK U3eNNi
3JIEKTPOHHOW TEXHUKH, aHAIIA3
UX pe3yJbTaTOB

KOMITOHEHTHI,
AIIEKTPOHHBIE
IpUOOPHI,
YCTPOMCTBA,
YCTaHOBKH,
METOMBI UX
UCCIICIOBAHMSI,
POCKTHPOBAHUS
u
KOHCTPYUPOBAHHUS

TexHoMOrNMYECKME
MIPOIIECCHI
MIPOU3BOJICTBA,
JIMArHOCTHYECKOE
51
TEXHOIOTMYECKOE
obopynoBaHue,
MaTeMaTUYECKHE
MOJICIIH,
AJITOPUTMBI
pEIICHUsT TUTIOBBIX
3a1a4 B o0JlacTu
JICKTPOHUKH H
HaHORJICKTPOHUKH
. CoBpemMeHHOE
MIPOrpaMMHOE H
MH(pOpPMaLMOHHOE
obecrneucHue
MIPOIIECCOB
MOJIETTUPOBAHUS U
MIPOSKTUPOBAHHUS
156631 (5130505
JIEKTPOHUKH H
HAHOYJIEKTPOHUKH
. IaHOBanIMOHHEBIC
TEeXHHYECKHE
peiieHus B cepe
0a30BBIX
MOCTYJIaTOB
MPOEKTUPOBAHHSI,
TEXHOJOTHH
M3TOTOBIICHUS U
IPUMCHCHHUS
AIIEKTPOHHBIX
puOOpoB 1
YCTPOMCTB.

OCBanBaTh MPUHIIUIIEI
TUTAHUPOBAHUS U
METO/IbI
aBTOMATH3AINH
IKCIIEPUMEHTa Ha
OCHOBE
nH(pOpMaMOHHO-
HU3MEPUTEIIbHBIX
KOMILJICKCOB KaK
CpPEJICTBA TIOBBIIICHUS
TOYHOCTH H
CHW)KCHHUSI 3aTpaT HA
ero MpoBeJICHNUE,
OBJIA/IEBATh
HaBBIKAMHU U3MEPEHUI
B PCaIbHOM BPEMEHU

Ocnosanue:
ITpodeccrnonanbHbIii
craugapt: 40.007,
40.034

TIPUHITAITBL
TUTAHUPOBAHHUS U
METOJIOB
aBTOMaTH3alUU
IKCIEPUMEHTA U
IPOCKTHPOBAHUS
AJEKTPOHHBIX
YCTPOMCTB ;
V-TIK-3[1] - YMeTs:
PUMEHSTh
nH(OpMaIMOHHO-
U3MEpPUTEIIbHBIC
KOMILIEKCHI JIJIS
aBTOMaTH3alUU
IKCIIEPUMEHTA B
00J1acTH NEKTPOHUKHU
Y HAHOYJICKTPOHUKH. ;
B-TIK-3[1] - Bianers:
HaBBIKAMU U3MEPEHHI
XapaKTePUCTHK
puOOPOB U
YCTPOICTB
JIEKTPOHUKH H
HAHORJICKTPOHHKH B
peaIbHOM BPEMCHH.

4. CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, X 00BEM, CPOKH U3y4eHUS U POPMBI KOHTPOJIS:
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2 Cemecmp
1 | DranHoctk pazpadotok | 1-8 | 4/15/0 25 KU-8 V-IIK-2.3,
B-T1K-2.3,
3-11K-2.3
2 ECKI u I'OCTer gus | 9-15 | 4/15/0 25 KH1-15 | 3-TIK-3,
PK/I u ucripITanmi V-IIK-3,
B-T1K-3
Hmoezo 3a 2 Cemecmp 8/30/0 50
KoHTpoJibHbIE 50 D 3-I1K-2.3,
MeponpusiTusi 3a 2 V-1IK-2.3,
Cemectp B-T1K-2.3,
3-T1K-3,
VY-TIK-3,
B-TIK-3,
3-T1K-8,
VY-TIK-8,
B-T1K-8,
3-T1K-9,
VY-TIK-9,
B-T1K-9,
3-I1K-10,
VY-I1K-10,
B-T1K-10

* COKpAIICHHOC HAUMCHOBAaHNUC (I)OpMLI KOHTPOJIA
L CyMMa MAaKCHMAJIbHBIX OamioB JOJDKHa OBITh paBHa 100 3a CEMCCTP, BKIIKOYUAA 3a4€T U

(nn) sK3aMeH

COKpaH_IeHI/IC Ha¥MEHOBaHHUM q)OpM TEKYLICTO KOHTPOJISA U aTTECTAlluN pa3JiCJIOB:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

K1 KoHnTposns 1o uroram
E) DK3aMeH
KAJIEHIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.

2 Cemecmp 8 30 0

1-8 ITaNnHOCTh pa3padoTok 4 15 0
Tema 1 Bcero ay1uTopHbIX 4acoB
OOmue nonoxenus. JXU3HEHHbIN UK U3AETUN. 1 |3 I
lNocynapctBennas ctanaaptuszanus. Moaenu pabot. ['maBubie | Onnaiin




sTamnbl pabot. Hayuno-uccnenoBatensckas papadorka (HUP).

Buapl HayuHO-uccnenoBarenbckux padort. dramsl HUP.
[TarentHbie uccnenoBanus. ConepxraHue NaTEHTHBIX
uccnenaoanuil. [lopsaok npoBeneHs NaTEHTHBIX
uccnenosanuil. Bemmonnenne HUP. Meroas! oneHku Hay4HO-
TeXHU4ecKou pesyiapraruBHoctd HUP. OnbiTHO-
KoHCTpyKTOpcKast pazpabotka (OKP). [logroroBurensHbIit
atan. Paspabotka T3 u moroBopa Ha OKP. ABaHnpoekT uiu
TEXHUYECKOE MPEJIJIOKEHNE. DCKU3HOE MPOCKTUPOBAHUE.
Texaudeckoe nmpoekTupoBanue. PazpaboTka padboueit
JOKyMeHTauuu. MI3roToBl€HNE U HACTPOUKA ONBITHBIX
o0pa3uoB. McnbiTanus onbITHRIX 00pa3ios. [Ipuemka

pe3ynbratoB OKP. ITocTaHOBKa IPOAYKIIMK HA IIPOM3BOCTBO.

OcBoeHue Mpou3BOACTBA U3AeNi. IHTerpanbHbIi
TEXHUYECKUU MOKa3aTesb KauecTBa U3/IEHs.
KoHcTpykTOopckas noAroToBKa MpOU3BOACTBA.
TexHonmoruyeckas moAroToBKa npou3BoacTea. OTpadoTka
W3JIeIMH Ha TEXHOJIOTMYHOCTh. BHIOOp onTUMalIbHOTO
BAapUaHTa TEXHOJIOTMUECKOro npouecca. OpraHu3alioHHast
MOATOTOBKA MPOU3BOJICTBA. Y CKOPEHUE OPraHU3alUN
pou3BoicTBAa. OCOOCHHOCTH CO3/IaHUS SAUHUYHBIX U
MeNKOCepuiHbIX n3aenui. Texanueckoe 3aganue. Ctaauu
pa3paboTKu KOHCTPYKTOPCKOM ToKymMeHTanuu. Pabouast
KOHCTPYKTOpCKasi JoKyMeHTanus1. M3rotosienue u
WCIIBITAHUS U3/ICTUH.

Tema 2

Crangapruzanys KOHCTpyKuui. OcHOBHbIE OHATHS. Enunas
CHUCTEMA KOHCTPYKTOPCKON JOKYMEHTAlMH. TEepMHUHOIOTHS.
Konctpykropckast nokymenranus. I'papuueckue
KOHCTPYKTOPCKHE JOKYMEHTBI. TE€KCTOBBIE KOHCTPYKTOPCKHE
NoKyMeHThl. Knaccudukanus KOHCTPYKTOPCKUX IOKYMEHTOB.
O603HaueHus (HUQPBI) KOHCTPYKTOPCKUX JOKYMEHTOB.
TpeboBaHusI K BBIITOJIHEHUIO IPpapUUECKUX KOHCTPYKTOPCKUX
JOKYMEHTOB. TpeOOoBaHUs K BBIIIOJHEHNIO TEKCTOBBIX
KOHCTPYKTOPCKMX JOKYMEHTOB. CXeMHasl JOKyMEHTaLUsl.
Buapt u Tunel cxem. Cocrasmsitomue yactu cxem. [IpaBuina
BBITIOJTHEHUS JIEKTPUUECKUX cXeM. EnnHas cucrema
TEXHOJIOTHYECKOM TOKYMEHTAlMH. TEeXHOJIOTHYECKUE
nokyMeHThl. CTaanu pa3paboTKH TEXHOJIOTUYECKOM
nokyMeHTauu. OCHOBHBIE TEXHOJIOTHYECKHUE JOKYMEHThI

Bcero AYJUTOPHBIX YaCOB

1 | 4 |0
Ownnaitg
0 0 0

Tema 3
VYcnoBus skcmtyataiuu annaparypsl. Kimumaruueckue

¢daktopsl. Mexanunueckue (aktopsl. PannannoHHbie GakTopsl.

Knaccugukanus annaparypsl IO yCIOBUSAM 3KCILTyaTalluH.
CranuoHapHas MUKPOdJIEKTpoHHAs anmaparypa (MDA).
Tpancnoprupyemas MOA. IlopratuBaas MOA. 3HaueHus
BO3JIEHCTBYIOMUX (akTopoB Ha rpynnsl MOA. TpeboBanus,
IIPENBABISAEMBIE K KOHCTPYKLIMY annaparypsl. TakTuko-
TexHuueckue TpedoBaHus. KOHCTPYKTHBHO-TEXHOJIOTUYECKUE
TpeGoBaHus. DKCIUTyaTallMOHHbIEe TpeboBaHus. TpeboBaHus
10 HaJIe)KHOCTH. DKOHOMUYeckue TpedboBanus. [lokazaTenu
KayecTBa KOHCTPYKIMH anmapaTypsbl

Bcero ayuTopHbIX 4acoB

1 | 4 [0
Oumntaiin
0 0 0




Tema 4

3amuTa OT KIMMaTHYECKUX BO3JIEUCTBUI cpeibl. BnusHue
KIIMMaTHIeCKHX (PaKTOPOB HA KOHCTPYKIIUIO. 3aIIUTHHIE
MOKPBITUS. [ epMeTn3anus 371eMEHTOB, Y3JI0B, YCTPONUCTB HIIN
Bcero npubopa. TemnoBoii pesxuM annaparypsl. TennoBoi
pexuM anmaparypHoro 6yi0ka. HopmasibHBIN TEMI0BOM
pexum. OxJlaxaeHue annaparypsl. TemiooTBo KOHAYKIUEH.
TennooTBoa KOHBeKIMEH. [IpuHyaAMTEIEHOE BO3AYIIIHOE
oxJaxaeHue. BpiOop crocoba oxnaxkaeHus. 3anmra
anmnapaTtypsl OT BO3JI€HCTBUS BIaXKHOCTH. BoinasieHue pocsl.
JlnutenbHOE BO3/IEWCTBUE BHICOKOW BJIAYKHOCTH. 3alIuTa
anmnapaTtypsl. MeTtamnueckue nokpeiTusi. JlakokpacouHbie
MOKPBITUS. 3aliuTa OT BO3ACUCTBUS NbUIK. ['epMeTn3anus
anmnapatypsl

Bcero ayuTopHbIX 4acoB

1 | 4 [0

Ownnaiig

0 0 0

9-15

ECKA u I'OCThsi pisa PKJI v ucnbiTanuii

4 15 0

Tema 5

3amuTa OT MEXaHUYECKHUX BO3ACHCTBUN. BHIbI MEXaHHYECKIX
BozaeiicTBuil Ha MOA. [lonsitue BUOPOYCTOMYHUBOCTH U
BuOponpoyHocTh. [ToHATHE KECTKOCTH U MEXaHUUECKOM
MIPOYHOCTU KOHCTPYKIMHU. KOoHCTpyKIMs Kak KoynebaTenpHas
cucrema. AMopTtuzauus KoHCTpyKuuu MOA. Cxembl
pa3MeleHnst aMmopTU3aTopoB. [IpoyHOCTh KOHCTPYKTUBHBIX
snemeHToB. DUKcaIus KpeneXHbIX 3J1eMeHTOB. CpOK CITy»KObI
KOHCTPYKILHMHU. 3allIUTA alapaTypbl OT BO3JAEUCTBUS TOMEX.
[Tpupona momex. Knaccuduxanus nomex. CriocoOsr
CHIDKEHMS ToMeX. [ToMexy B CUTHaJIbHBIX MPOBOJIHUKAX

Bcero AYJUTOPHBIX YaCOB

1 |3 [0

Ownnaitg

0 0 0

Tema 6

OcHoBHbIE TapaMeTpbl HaiexkHOCTU. [IoHATHE HANEKHOCTH.
OcHoOBHBIE 3KCIUTyaTallMOHHBIE CBOMcTBa. PaboTocriocoOHOCTh
u oTka3bl. KonnyecTBeHHbIE XapaKTEPUCTUKU HAJIEKHOCTH.
besotkasnocTh nznenuii. UaTeHCcMBHOCTH 0TKa30B. CpeqHss
HapaboTka Ha oTka3. [IpupaboTounsie oTkassl. [lepuos
HOPMaJIbHOM 3KcIuTyatanuu. llepron nznoca. BepostTHOCTb
6e30TkazHoM paboTel MOA. CTpyKTypHas HaeKHOCTb
anmnapatypsl. KonnuecTBeHHbIE XapaKTepUCTUKU. MeTo bl
MOBBIIIEHUS HAIEKHOCTU. CTPYKTYpHBIE METO/IbI MIOBBIIIECHHUS
HaJeKHOCTH. [1oBBIIIIEHNE HaIe)KHOCTH PE3EPBUPOBAHUEM.
ITocTtosiHHOE pe3epBUpOBaHUE. Pe3epBUpOBaHUE 3aMEILIEHUEM.
Ckomnp3diee pesepBupoBanue. MIHpopMamoHHbIE METO/IbI
noBBIIEHUS HagexHocTH MOA. Pacuet Hanexnoctu MOA

Bcero ayuTopHbIX 4acoB

1 | 4 [0
Onnaity
0 0 0

Tema 7

KoHcTpykTuBHas nepapxus anmnaparypsl. MoayabHBIH
MIPUHLUIT KOHCTPYUPOBAHUA. Y POBHU KOHCTPYKTHUBHOM
nepapxuu. [IpuHIUIIBI HEPAPXUYECKOTO KOHCTPYUPOBAHUS.
CranmapTuzanys nNpu MOAYJIbHOM KOHCTPYHPOBAHHH.
bazosslii npuHLUn. Moaynu HyneBoro ypoBHs. Kopmyca
MUKpocxeM. Mukpocbopku. Moaymnu mepBoro ypoBHsI.
Mopynu BTOporo ypoBHs. bioku cremnaxsoro tuna. bioku
KHM)KHOM KOHCTPYKIIMU. DTa)kepouHasi KOMIIOHOBKa OJI0Ka.
Mopnynu TpeTbero ypoBHs

Bcero ay1uTopHbIX 4acoB

1 | 4 [0
Oumntaiin
0 0 0

Tema 8

Bcero AYJAUTOPHBIX YaCOB




Opranu3zanys Dpou3BOJCTBA PaAHOIEKTPOHHON annaparypsl. | 1 ‘ 4 ‘ 0

CoBpemeHnHoe npenmnpustie. [I[pon3BoacTBEHHBIN MpoIece. Ownutaiin

[IpuHIHMIIBEI OpraHu3anyuy MPOU3BOICTBEHHBIX IIPOLECCOB. 0 0 0
[Ipon3BOACTBEHHBIN IIUKII U3TOTOBJICHUS U3ICTUH.
IIpou3BOACTBEHHAs CTPYKTYpa NpeanpusaTis. @opmel
CIIeMaIN3alliH 1IeX0B.

OcHOBHBIE TOHATHS TEXHOJIOTUU MTPOU3BOJICTBA allllapaTyphl.
TexHomornueckne 0COOCHHOCTH PAAMOIIEKTPOHHOM
anmnapatypsl. OCHOBHbIE TTOHATHUS. THUIIBI MPON3BOJICTBA.
TexHonornyeckue mpouecchl B mpous3BoacTse MOA. Bubl
TEXHOJIOTMUECKHUX MPOIIECCOB.

Opranuzanysi TEXHOJIOTMYECKOM MOJArOTOBKH MPOU3BO/ICTBA.
OcHOBHBIE 337]a4H IJIAHUPOBAHUS TEXHOJIOTHUECKOU
MOATOTOBKH. DTarbl pa3pabOTKH TEXHOJIOTHICCKUX
npoiieccoB. CpesicTBa TEXHOJIOTHYECKOTO OCHAIICHUS
npousBoacTBa MDA

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo6o3nauenue | [loiHOe HanMeHOBaHKE

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

111 IToTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-marepuasl

AM Aynuo-marepuanbl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTepakTUBHBIN CAUT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B mpouecce oOyueHUs UCHOMB3YIOTCS COBpPEMEHHBbIE MPEIMETHO-OPUEHTUPOBAHHbBIE W
JTUYHOCTHO-OPUEHTUPOBAaHHBIE  00pazoBaTeNbHbIE  TEXHONOTWUU. Ilpu  mpoBeneHWH  JEKIH
UCIOJIB3YIOTCSl HATTISIIHBI (DOPMBI IEMOHCTpAIMK y4eOHOT0 MaTepuaia B BUAE MPE3eHTallui, a TaKKe
BBICTYIUICHHE TPUTJIAIEHHBIX COTPYIHUKOB Kadeapbl (U3MKKM MHKPO- M HAHOCHUCTEM U JAPYTUX
noapazaenenuit HUAY MUDU, 3anumaromuxcs HCCAEJOBAHUSMU B OO0JACTH CHEKTPATbHBIX
HCCIIEIOBAHUIN KOHAEHCUPOBAHHBIX CPEll U HAHOCTPYKTYp. [IpoBeneHrne ceMruHapoB nmpeaycMaTpruBaeT
MPOBEJICHUE AUCKYCCHI U BBICTYIUIEHHUS CTYJICHTOB C JIOKJIaJaMH [0 TEMaM 3aHSATUN

6. ®OHJI OHEHOYHbBIX CPEIACTB

@DOH/T OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE 00eCIeYnBaeT MPOBEPKY OCBOCHHUS TIIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETSHIMH W WX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHN TEKYIIETO,
PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCIHUILTHHE.

CBs3p Mexay GOpPMUPYEMBIMH KOMIIETCHIUSAMU W (OpMaMU KOHTPOJSI HMX OCBOCHHS
MIPEACTABJICHA B CIEIYIOIIEH TabmuIIe:




Komnerenuus HNHaukaTopbl 0CBOCHHSA ATTecTallMOHHOE MEepONpHUsiTHE
(KII 1)

I1K-10 3-11K-10 E)
VY-IIK-10 €
B-T1K-10 E)

I1K-3 3-I1K-3 3, KU-15
VY-1IK-3 9, K1-15
B-T1K-3 9, K1-15

I1K-8 3-I1K-8 €
VY-11K-8 E)
B-TIK-8 €

I1K-9 3-11K-9 E)
VY-TIK-9 €
B-TIK-9 €

[1K-2.3 3-11K-2.3 3, K-8
V-1IK-2.3 3, K-8
B-T1K-2.3 3, K-8

IIkajnbl oneHKH 00pa3oBaTEeIbHbBIX J10CTUKEHNH

[Ikana KakA0ro KOHTPOJBHOTO MEPONPUATHUS JISKUT B mpeaenax oT 0 A0 yCTaHOBJIEHHOTO
MaKCUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MTOroBast arrecranus no AMCLUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i CyMMy 0aiioB, 3apadOTaHHBIX CTYJCHTOM IPU BBIIIOJHEHUU

SaﬂaHI/Iﬁ B paMKax TCKYLICTO U IPOMCIKYTOYHOI'O KOHTPOJIA.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CHC,I[y}OIHeI;'I IIKAJIOMN:

Cymma OannoB

OneHKa
ECTS

OrueHKa 110 4-ex
OUILHOM ILIKAJIE

TpeGoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOW JUCIUTITMHBI

90-100

5 — «omauunoy A

OneHka «OTINYHOY» BBICTABIISETCS CTYEHTY,
€CJIM OH TyOOKO M ITPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPIIbIBAOIIIE,
[10CJIE0BATENbHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3J1araeT, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TPAKTHUKOMH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOrpa)UIECKOM JIUTEPATYPBI.

85-89

75-84

70-74

4 — «xopoutoy

O1eHKa «XOPOILIO0» BBICTABIISIETCS CTYICHTY,
€CJIM OH TBEPZIO 3HAET MaTepHall, TPaMOTHO U
IO CYIIECTBY M3JIaraeT ero, He JIOMmycKas
CYLIECTBEHHBIX HETOUYHOCTEN B OTBETE Ha
BOIIPOC.

65-69

60-64

3_
«Y0081€MBOPUMENLHOY E

OreHKa «yIOBIETBOPUTEIHHOY
BBICTABIISIETCS CTYICHTY, €CIIM OH UMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepHaia, HO He
YCBOWJI €T0 JIeTalel, JOMyCKaeT HETOYHOCTH,
HEJIOCTATOYHO MPABUIIbHBIE ()OPMYIIUPOBKH,
HapyILIEHUs JIOTHYECKOH
MOCIIE0BATEILHOCTH B U3JI0KEHHUH
MIPOrpaMMHOI0 MaTepraa.

Huxe 60

2 —
«HeydogﬂemeopumeﬂbHo»

OI.[CHKa «HCYIOBJICTBOPUTCIIBHO»
BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT




3HAYUTENFHON YaCTH MPOrPaMMHOTO
Marepuaa, JI0IycKaeT CyIeCTBCHHBIC
omnOku. Kak nmpaBusio, orieHka
«HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTyZIeHTaM, KOTOpbIe He MOTYT IPOIOJKUTD
oOydenue 0e3 JOTTONHUTENHFHBIX 3aHATHHA 1O
COOTBETCTBYIOIICH TUCIMIUIMHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAZ JIMTEPATYPA:

JOIIOJIHUTEJIBHA S JIMTEPATYPA:
I[MTPOI'PAMMHOE OBECITEYEHUE:

CriennanbHOE IporpaMMHOeE oOecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

CrennanbHOE MaTepUATbHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

9. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JJIA CTYJAEHTOB

[lpy  u3ydyeHUHM  MaTepUaJOB  MpPE3eHTAMM M JIGKIMH  CTYJEHTY  HEo0XOAMMO
KOHIIEHTPUPOBATHCS HA MOHMMAHUM M 3HAHUM CTAIMH M ATANOB Pa3pabOTKU HAYYHOH M TEXHUYECKON
annaparypbl, OCHOBHBIX TpeOOBaHHUIl TOCyIapCTBEHHBIX CTaHAAPTOB, PETJIAMEHTUPYIOLINX 3Tarlbl
pa3paboTKU U UX JOKyMEHTallbHOe odopMileHHEe, TpeOOBaHUH K 0()OPMIIEHUIO TEXHUYECKOTO 3aaHus
Ha pa3paboTKy, cocraBa M MpaBUI OQopMIIeHHs pabouell KOHCTPYKTOPCKON JOKYMEHTAllMH,
[IPOrpaMM HCIBITAaHUM, OTrPaHUYEHUM, HAJIAraéMbIX HOPMAaTUBHOM JOKYMEHTAl[ME€Hd Ha YCIIOBHS
MIPUMEHEHHUs, TpeOOBaHUI HAZIe)KHOCTH U CTaHAapTH3ALUH.

CrTyneHTy Npu OBJIAJICHUM MaTepHaioM HEOOXOAMMO KOHIIEHTPUPOBATHCS HA JOCTHXKEHUU
KOHEYHOW 1LIeJM - UCIOJIb30BAHUHU MOJYYEHHBIX 3HAHUM MPH yyacTUW B pa3pabOTKax Ha paziIHMUHBIX
cranusax u npu conposoxaeHnn HUP n OKP u yBepeHHOM BilaileHMM TEPMHUHOJIOTMEN U MTpaBUIIAMU,
YCTAaHOBJICHHBIMH TI'OCYJAapCTBEHHBIMU U OTPACIEBBIMU CTaHIAPTaAMH, PEIIaMEHTUPYIOIIUMHU U
OIIPEIENIAIONIMMH MTPOIIECC HAYYHO-TEXHUUYECKUX pa3paboToK.

[InanupoBaHue BpeMEHH Ha CaMOCTOSATENIbHYIO Pa0bOTy JIydllle BCEro OCYIIECTBIATH HA BECh
CEMECTp, MpelycMaTpUBas PU ITOM PETyJIsipHOE MOBTOPEHUE NpoiieHHoro Matepuana. Onodpsercs
o0pamaTees K NpenojaBaTeiio 3a KOHCYIbTalUsAMH.




KoHTposib ycrnieBaeMOCTH, NPEIyCMOTPEHHBIN NPOrpaMMON AUCHUIUIMHBIL, OCYLIECTBISAETCS
IIyTeEM TECTHPOBAHMS, KOTOPOE MpoBOAMUTCA 2 pa3a B ceMecTp. OTBEThl Ha BOIPOCHI Ul TEKYILErO
KOHTPOJISI IOJIKHBI ITOKa3bIBaTh YBEPEHHOE BJIAJIEHUE MAaTEPUAIOM U3 COOTBETCTBYIOILEH TEMBI.

10. YYEBHO-METOJIUYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

[Ipr wm3noxeHUH MaTepualoB HEOOXOJMMO KOHLIEHTPUPOBATbCS HAa NOHUMAHUM U 3HAHUU
CTYAEHTOM CTaguili M 3TanoB pa3pabOTKM HAy4YHOM M TEXHMYECKOH ammapaTypbl, OCHOBHBIX
TpeOOBaHUN TIOCYJapCTBEHHBIX CTAHAAPTOB,  PEIVIAMEHTHPYIOLIMX JTalbl pa3padoTKU U HX
JIOKyMeHTallbHOe o(opMiIeHue, TpeOOBaHUN K O(OPMIIEHUIO TEXHUYECKOrO 3a/laHus Ha pa3palboTKy,
cocTaBa W MpaBui 0OpMIIEHHUSI pabodell KOHCTPYKTOPCKOM JTOKyMEHTAIUU, IPOTrpaMM HCTIBITAHUH,
OrpaHUYEHUI, HajaraéMblX HOPMAaTHUBHOM JTOKyMEHTalMEN Ha YCJIOBHUS NPUMEHEHUs, TPeOOBaHUU
HAJIe)KHOCTH U CTaHIapTU3ALIHAH.

[Tpu u3n0XXE€HUU MaTepualoB HEOOXOAMMO KOHLIEHTPUPOBATHCS HA JIOCTHXKEHUU KOHEUHOU
LIeJIM — UCTIOJIb30BAaHUM CTYAECHTOM IOJIYYEHHBIX 3HAHUN MPH y4acTHM B pa3paboTKax Ha paziIMuHBIX
cranusax u npu conposoxaeHnn HUP n OKP u yBepeHHOM BilaicHUM TEPMUHOJIOTHEN U ITPABUIIAMU,
YCTaHOBJICHHBIMU TOCYJapCTBEHHBIMHM M OTpPAciI€BbIMU CTaHAAPTaMM, PErJIAMEHTUPYIOLIMMU MU
OIpeIeIAIOMMHU MTPOLECC HAYYHO-TEXHUUYECKUX pa3paboToK.

C uenplo 3aKperyieHus MOJIYyYEHHBIX HABBIKOB PEKOMEHIYETCSl B KAUECTBE JIOMAILIHETO 3a/IaHus
MPEUIOKUTh CTYJIEHTaM COCTaBUTh TEXHWYECKOE 33/laHue Ha Pa3pabOTKy KaKOW-TMOO BEHIM M3 UX
OBITOBOTO OKPY)KEHUSI, M IPOrpaMMy HCIIBITAaHUH 3TOro mpeamera. B kadecTBe paboThl HaJ| OIIMOKaMu
pa3o0paTh B ayAUTOPUH HATMCAHHBIA TEKCT U BHECTH HCIIPABIICHHS.

KoHTponb ycneBaeMoCTH, NPENyCMOTPEHHBIM NPOrpaMMOM IHCLUIUIMHBI, OCYLIECTBIIAETCS
IIyTeEM TECTHPOBAaHMs, KOTOPOE IMPOBOAMUTCA 2 pa3a B ceMecTp. OTBETHI Ha BOIPOCHI I TEKYILErO
KOHTpOJIS TOJKHBI TIOKa3bIBaTh YBEPEHHOE BJIAICHUE MATEPUATIOM U3 COOTBETCTBYIOIEH TEMBI.

ABTOP(BI):

Kotkosckuii ['ennaanit EBrennesud, k.¢.-M.H.



