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AHHoTtanus

HuctunmHa  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE  OOecCledeHrue  MPOMBIIICHHBIX
JIEKTPOHHBIX CHUCTEM» BXOAUT B 00pa30BaTEIbHYIO MpPOrpamMMmy BBICHIErO OOpa30BaHUS —
nporpaMmy OakajaBpuara II0 HalpaBiIeHHMIO MOAroToBkW/ crneuuanbHoctH  11.03.04
«ONEeKTPOHUKAa ¥ HAHOIEKTPOHHUKA» HANpaBiIeHHOCTH «[IpoMblluieHHass 3JIEKTPOHHKAY.
Huctunnuna peanusyercs kadenpoit «Ne23y.

JlucuuiuinHa HalesleHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOUMX KOMIIETEHIIUMI:

OIIK-2 «CriocobeH caMOCTOSITENIbHO MPOBOJUTH SKCIIEPUMEHTAIIBHBIE MCCIIEIOBAHUS U
UCII0JIb30BaTh OCHOBHBIE IPUEMbI 00Pa0OTKU U MPEICTABICHUS MOJTyYEHHBIX JaHHBIX)

[IK-3 «CriocobeH ocylecTBIATh KOHTPOJIb COOTBETCTBUS pa3padaThIBA€MbIX IIPOEKTOB U
TEXHUUYECKON JOKYMEHTAllMu CTaHAAapTaM, TEXHUYECKUM YCJIOBUSAM M APYTMM HOPMaTHBHBIM
JIOKYMEHTaM»

IIK-8 «CnocoGeH K CepBUCHOMY OOCIYXHBAHHIO KOHTPOJIbHO-U3MEPHUTEIHHOTO,
JUArHOCTHYECKOIO0 U TEXHOJOTHYECKOro O0OpYJIOBaHUS M OCYLIECTBIEHUIO €ro TEKYILEro
PEMOHTa»

CopepxaHue TUCUUIUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUM 00€CIIeYeHNEM NPOMBIIIUIEHHBIX 3JIEKTPOHHBIX CUCTEM.

[IpenogaBanue AMCHUIUIMHBI IpeAycMaTpUBaeT cieaykoue (GopMbl OpraHu3aluu
y4eOHOro mporuecca: JeKIHUH, J1adopaTopHble paldoThl, CaMOCTOsATENbHAs paboTa CTyJEHTa,
KOHCYJIbTallUH.

[IporpaMMoii IHUCHUIUIMHBI NPENYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe 3a4eTa.

OOwiast TpyZAOEMKOCTh OCBOCHMS IUCLHUIUIMHBI COCTaBIsIeT 3 3a4eTHbIX eauHuIbl, 108
4acoB.

SI3bIK 00yUeHUs 110 TUCIUIIMHE KPYCCKUH »



1. TlepedyeHb MIaHUPYEMBIX Pe3yIbTATOB O0YyUEHHUS MO TUCITUTUINHE
1.1. Ilenn npenomaBaHusi AUCUUATUIAHBI
Lenpto MUCHUIIMHBI SIBISIETCS HW3yYEHHE MPHUHIIUIIOB MOCTPOCHHS, COBMECTHOM padOThI
U METOJOB TIPOCKTHUPOBAHMS  PA3NUYHBIX  DJIEKTPOHHBIX  MPOMBINIJICHHBIX  CHCTEM.
[IpenocraBnenue BO3MOKHOCTH oOyJaromumcst pa3BUTh H
MPOJICMOHCTPUPOBATh HABBIKM B TaKUX OOJACTAX KaK: ATAmbl MPOIEcca MPOCKTUPOBAHUS W
MPOU3BOACTBA MPOMBIILIEHHBIX JJIEKTPOHHBIX CHUCTEM, OCHOBHBIE 3aJa4d W MPUHLIMIIBI

MOJYJIBHOTO

KOHCTPYHMPOBAaHH,

COoCTaB

TEXHOJIOTMM U3TOTOBJICHUS JIEKTPOHHBIX CUCTEM.
1.2. JlucuuminHa BXOAUT B COCTaB 00s3aTeNbHOM YacT 00pa30BaTeIbHON MPOrpamMMbl
BhIciIero oopazosanus (nanee — OIT BO).
1.3. IlepedeHb mIaHUPyEMbIX pPe3yIbTaTOB 00YUEHHMSI 1O JUCLMIUIUHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare u3yueHus AMCUUILIMHBI OOy4YalOIIMICS AODKEH o0nanaTh ClEAYIOMKUMU
KOMIETEHIIMSMH WIM UX 4YacTsIMHU. KOMIETEeHIIMM M MHIUKATOPbl X JOCTUKEHUS NIPUBEACHbI B

Tabymue 1.

KOHCTPYKTOPCKOM

JOKYMCHTAllUH, BOIIPOCKHI

Ta6n1/1ua 1-— HepequL KOMIIETCHIIUN 1 HHAWKATOPOB UX HJOCTHIXCHUA

Kareropus (rpymnma) Konn Kon n HaumeHoBaHuWE MHIUKATOpa
HaWMEHOBAHHE
KOMITETEHIIUH JOCTH>KEHHSI KOMIIETEHIIUN
KOMIIETEHIIMHU
OIIK-2 Cnocoben
CaMOCTOSITEJIBHO
MIPOBOJIUTH
skcniepuMeHTanbHbie | OIIK-2.3.1 3HaTh OCHOBHBIE METOBI U
Oo6menpodeccroHalbHBIE | HCCIEAOBAHUS U Cpe/ICTBa MPOBEJICHUS SKCIIEPUMEHTAIBHBIX
KOMIIETEHILIUH HCII0JIb30BaTh UCCJIEI0BAHMI, CUCTEMBI CTAaHJAPTU3ALUN U
OCHOBHBIE ITPUEMBI cepruduxarmm.
00paboTKu 1
MIPE/ICTABICHUS
MOJIYYEHHBIX JaHHBIX
[TK-3 Cnocoben
OCYIIECTBIATh I1K-3.3.1 3HaTh NPUHLMIIBI TOCTPOCHUS
KOHTPOJIb TEXHUYECKOTO 3aJIaHusl PpU pa3padboTKe
COOTBETCTBUSA JIEKTPOHHBIX OJIOKOB.
pa3pabaThiBaeMbIX [TK-3.Y.1 ymeTb ucnonab30BaTh
TTpodeccHoHabHbIE MPOEKTOB 1 HOPMATHBHBIE 1 CTIPABOYHbIE JaHHBIE [TPH
B TEXHUYECKOMN pa3paboTKe MPOEKTHO-KOHCTPYKTOPCKOM
JIOKyMEHTaluu JIOKyMEHTAIUU.
CTaHJapTaM, [1K-3.B.1 BnaseTs HaBBIKaMU O0(OPMIICHUS
TEXHUYECKUM MIPOEKTHO-KOHCTPYKTOPCKOM
YCJIOBHSIM U IPYTHM | TOKyYMEHTAIlMH B COOTBETCTBUU CO
HOPMAaTHUBHBIM CTaHJapTaAMH.
JIOKyMEHTaM
ITK-8 Criocoben k [1IK-8.3.1 3HaTh npaBmiIa SKCITyaTaluu
CEpPBHUCHOMY TEXHOJIOTHYECKOT0, KOHTPOJIHHO-
00CITyKUBaHUIO MU3MEPUTENILHOTO U BCIIOMOT'aTeIbHOTO
TTpodeceHonabHbe KOHTPOJIBHO- 000pyIoBaHUs JIJIst TPOU3BOJICTBA
KOMITETEHIIH MU3MEPUTEIIBHOTO, PaaNO3JIEKTPOHHBIX CPEJICTB
muarnoctuueckoro u | 11K-8.B.1 BraneTs HaBbIKaMHU aHajln3a
TEXHOJIOTMYECKOTO MPUTOJHOCTH U BOCIIPOM3BOUMOCTH

000pyI0BaHUS U
OCVIIIECTBIICHUIO €T0

TEXHOJIOTMYCCKUX MPOUCCCOB
IPOU3BOJACTBA PAAHOIJICKTPOHHLIX CPCIACTB




| TEKYIIEro peMOHTA | CTaTUCTUYECKUMHU METOJIaMH

2. Mecro aucuumniaussl B cTpykrype OIT
JucuuiuinHa MokeT 0a3UMpoBaThCs Ha 3HAHUSX, paHee IPUOOPETEHHBIX 00yYatoIMMUCS
IIPU U3YUYEHUH CIEAYIOLUX TUCIUILINH!
— CXeMOTexXHHUKa aHaJIOTOBBIX AJIEKTPOHHBIX YCTPOMCTB.
— MaremaTtuueckue MeTo/ibl MOJEIUPOBaHHs HH(POPMALIMOHHBIX IIPOLIECCOB U CUCTEM.
— MarepuanoBenenue
— CxeMoTexHHKa HU(POBBIX U UMITYJIbCHBIX YCTPOHCTB.
— DIIEeKTPOTEXHUKA
— Metposnorus
3HaHUs, NOJyUYEHHBIE [IPU U3YUEHUH MaTepHualla JaHHOHN IMCLUUIUIMHBI, UMEIOT KaK
CaMOCTOSTEJIbHOE 3HAYE€HUE, TaK U UCIIOJIb3YIOTCS IIPU NOArOTOBKE KBaTHU(PUKALIMOHHON paboThI
OakanaBpa ¥ U3YYECHUU JPYTHX JTUCIUILINH:
- OcHOBBI pa3pabOTKU KOHCTPYKTOPCKO-TEXHOJIIOTHYECKOIN TOKYMEHTALUU.

3. O0BeM u TPYA0EMKOCTh TUCIUTLTAHBI
Jannapie 00 0o0meM oO0beMe TUCIUILIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCHMIUIMHE (M pacipenesieHue 3TOW TPYA0EMKOCTH 10 CEeMECTpaM) IIPEICTaBIICHBI B
tabmure 2.

Ta6ymia 2 — O0beM U TPYJT0EMKOCTh JUCITUTIIMHBI

TpynoemMkocTs 110
Bun yuebHol paboThl Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemKocma OUCYUNIUHDBL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npaxmuyeckoit n0020MmoeKu 22 22
Ayoumopuuie 3anamus, BCETO 4yac. 51 51
B TOM YHCJIE:

nexuu (J1), (gac) 17 17

npakTuueckue/cemunapckue 3ansatus  (113),

(dac)

naboparopusie padotsl (JIP), (dac) 34 34

KypcoBoii nmpoekT (padota) (KII, KP), (1ac)

9K3aMeH, (4Jac)
CamocmosamenvHas padoma, Bcero (dac) 57 57
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3auer, sx3ameH (3auer, Hudd. 3au, | 3auer 3auer
OK3.*%)

% o
HpI/IMe‘-IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTMHBI
4.1. PacnpeneneHue TpyI0EeMKOCTH JUCIHUILTAHBI IO pa3einaM U BUIaM 3aHSATHIA.
Paznensl, TeMBl JUCIUATIINHBI M KX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3 Pa3z[em>1, TCMbI JUCIHUILIMHBI, UX TPYAOCMKOCTb

Pasnenbl, TeMbI TUCIUTLIMHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (gac) (dac) (dac) (dac) (dac)
Cemectp 5

Paznen 1. KOHCTPYKTHBHO-TEXHOJIOTHYECKUE | 2 | | 2 | | 10




0COOEHHOCTH JIEKTPOHHOM armaparypsl.
Tema 1.1. KoHCTpyKTHUBHBIE yPOBHH 3J1EKTPOHHBIX

CpE/ICTB.

Tema 1.2. Mertononoruueckast 6a3a IpOeKTHPOBAHUSA

9C.

Pazgen 2. KoHcTpykTOpCKast U TEXHOJIOTUYECKAs
IIOJIrOTOBKA IIPOU3BO/ICTBA.

Teua 2.1. DTansl U 38724l KOHCTPYKTOPCKOMH
MTOATOTOBKHU MPOU3BOJICTBA.

Tewma 2.2. DTansl U 3a1a4d TEXHOJIOTUIECKON
MIOJITOTOBKH MPOU3BOICTBA.

Paznen 3. O0mias xapakTepucTuKa mpoiiecca
MIPOCKTUPOBAHUS AIEKTPOHHBIX CPEIICTB.

Tema 3.1. Hecymue kouctpykiu DC. 4 8 10

Tema 3.2. Cucrema mexcoenuneHuit. [IpoektupoBanue
MEYaTHOI'O MOHTAXKa

Pa3,uen 4. TeXHOJIOTUH H3TOTOBJICHMS SJICKTPOHHBIX

CpE/ICTB.

Tema 4.1. Knnaccudukanus miar 1 METOJIOB HX
H3TOTOBJICHUA

Tema 4.2. TexHonorust COOPKH AIIEKTPOHHBIX OJIOKOB
HAa MeYaTHBIX [UIaTax.

Tema 4.3. TexHOIOrNYECKast TPEHUPOBKA U
WCTIBITAHUS DJIEKTPOHHBIX OJIOKOB.

Pazgen 5. MoaenupoBaHue 1 UcCAEAOBAHUE TOYHOCTH
3JIEKTPOHHBIX CPEJCTB

Tewma 5.1. Mogenu pacueTHBIX 3a/1a4 B IPOIECCE
MIPUHATHS KOHCTPYKTOPCKHUX PEIICHUN.

Tema 5.2. CraTucTHYECKHE METOIBI aHAIM3a TOYHOCTH
TEXHOJIOTMYECKUX MTPOIECCOB.

Hroro B cemectpe: 17 34 57

Hroro 17 0 34 0 57

HpaKTI/I‘IeCKaﬂ MMOArOoTOBKA  3aKJIIO4acTCA B  HCIOCPCACTBECHHOM  BBIIIOJHCHHU

o0yyarolMMUCST ~ OMNpENeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oy;ayei
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copepxanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIe 4.

Tabmuna 4 — ConepkaHue pasieioB U TeM JISKIIMOHHOTO ITUKJIA

Homep
pasnena

Haspanue n COACPIKAaHUC PA3ACJIOB U TCM JICKITUOHHBIX 3aHIATHI

Paszgen 1.

Paszgen 2.

KoHCTPYKTHBHO-TEXHOJIOTMYECKHE 0COOEHHOCTH IJIEKTPOHHOI annapaTyphbl.

CTpyKTypa M KJIacchl 3JIeKTpOoHHBIX cpencTB. Knaccngukanus 9C 1o ycinoBUSIM 3KCILUTyaTalny,
TpeboBaHus K KoHCTpyKIMsaM DC nanHbIX Kinaccupukanuii. Knaccudukamms 3C 1o KOHCTPYKTHBHBIM
(YHKIIMOHAIBHBIM NpHU3HAKaM TpeOoBaHMs, IPeIbIABIsIEMblE K KOHCTPYKIIMHU 3IEKTPOHHBIX CPE/ICTB.
Oobmue Texunueckne TpedoBanms. OOmue SKCIuTyaTannoHHbIe TpeboBanust. OOmast XapakTepruCTHKA
Iporecca IPOSeKTHPOBAHMS 3JEKTPOHHBIX cpeacTB. CHCTEMHBIN MoAXo ] K mpoekTiupoBanmio JC.
CyIIHOCTh CHCTEMHOTO MTOJX0/A.

KoHcTpyKkTOpCcKas 1 TeXHOJOrH4ecKasi MOATOTOBKA MPOU3BOACTBA.

Buapl TexHMUECKO OATOTOBKY NPOU3BOACTBA. TEXHUUECKOE 3aJJaHUE HAa IPOEKTUPOBAHUE.
DTarbl TEXHUYECKOTO MPE/I0KEHHUS, 3CKH3HOT0 IIPOSKTa M TEXHUIECKOTro poekTa. Pabouas
JIOKyMEHTAIUsI HA U3rOTOBJIEHUE. TEeXHOJOrnYecKas oAroTOBKa pOU3BOJICTBA.
TexHOIOTHIHOCTh KOHCTPYKITUH, HOMEHKIIaTypa mokazareneit 1 DC. Buast




Pazgen 3.

Paznen 4.

Paznen 5.

TEXHOJIOTMYECKUX MPOIECCOB.

O0mas xapakTepuCcTHKA MPoLecca NPOeKTHPOBAHUS JIEKTPOHHBIX CPeICTB.
Hecymme snmements! kKoHCTpYKIMU DC. OCOOEHHOCTH KOHCTPYKITUH JeTaeH,
W3TOTABIMBAEMBIX JTUTHEM O] NaBieHrneM. OCoO0eHHOCTH KOHCTPYKIUU

IITaMIIOBAHHBIX AcTajcil.

PaznoBugHOCTH NIedaTHbIX TU1aT. OCHOBHBIE TPEOOBAHUS K MPOCKTHPOBAHHUIO
MeYaTHOTO MOHTAa)Ka, TPACCUPOBKA M PacUEThI MIEYATHBIX JIEMEHTOB MOHTaXKa
OcoOenHocTr 0POpPMIICHHUS YepTekKa MEYATHON TUIATHI.

OcHoBbsl 3a1uThl OC OT TEIIOBBIX HArpy30K. OcHOBBI 3alIUThl DC OT MEXaHUYECKUX

Bo3eHcTBUIl. KOHCTpYKTHBHBIE METO/BI 0OecnieueHust BUOPO-, yIapOIpPOYHOCTH
Y YCTOMYUBOCTH.

Brnaro3zamura snexkTpoHHBIX cpenacTs. ['epmeruzanus OC.

TexHo0/J10ruM U3roTOBJIEHUA 3JEKTPOHHBIX CPEACTB.

KoHCTpyKTHBHO TeXHOJIOTHYeCKUe TPeOOBaHNUs, IPEIbIBIsIEMbIE K TIaTaM

Y TICYaTHOMY MOHTaxy. MaTepuaibl sk U3TOTOBJICHHS IIEYaTHBIX I1JIaT.
dopMHUpOBaHUE PUCYHKA CXEMBI. TpaBlieHHue MeIU ¢ TPOOETbHBIX MECT
XuMHUUecKas ¥ JIEKTPOXUMHUYEcKast MeTaJuth3anus. Mexanndyeckast oopadboTka
MEeYaTHBIX MIaT. TeXHOIOorus OTHOCTOPOHHUX U IBYCTOPOHHUX MEYATHBIX IJIaT
TeXHOIOTHsSI MHOTOCJIOWHBIX TIEUATHBIX TUIAT. TeXHOJIOTUs TIPOBOIHBIX TUIAT
[1naTbl MUKPOAIEKTPOHHON anmnapaTypbl. TeXHOIOTHYECKHUEe OTlepaliuu
MIPOU3BOJICTBA TOHKOIUICHOYHBIX IJIAT MUKPOCOOPOK. TeXHOIOTHYECKHE MapIIPYThI
MPOU3BOJCTBA TojcTOIIeHOUYHbIX 1aT MCB. KoHTpounb kauecTBa U IMarHoCTUKA
TuIar.

MeTo/p1 cO3aHMsI MOHTa)XHBIX coeInHEeHUH. DU3NKO-XUMUYECKOe CoJIep:KaHne
nporecca maiiku. [Ipunoun, ¢procel, mactel. KOHTpOIL KadecTBa MasiHbIX
COEIUHEHUN

CrtpykTypa TexHosoruueckoro npoiecca coopku. [Togroroska P2 u UMC k
MOHTay. Y CTAaHOBKa KOMIIOHEHTOB Ha IIaThl. ABTOMaTH4eCcKoe 000pyA0BaHuE AJs
cOopku. TexHoNMOrMs MOBEPXHOCTHOTO MOHTaXka. Kimaccudukanus cnoco6os
rpynmnoBoi naiiku. [1aiika morpykenueM. BosHOBbIE cTOCOOBI TAWKH
TexHONOTHYECKast TPEHUPOBKA M HCIIBITAHUS

MopenupoBaHue U Hcciel0BaHUE TOYHOCTH 3JIEKTPOHHBIX CPeACTB
KoHCTpyKTOpCKHE U TEXHOJIOTHYECKHUE PACUETHI C IPUMEHEHUEM TEOPETHUKO-
BEPOSATHOCTHBIX MaTEMaTHUYECKHX MOJIEIEH.

DTarbl ¥ METOJIbI MOCTPOCHHSI MATEMAaTHIECKUX MOJIETIEH TOYHOCTH
TEXHOJOTMYeCKHX mporeccoB. OTO0p GpakTOpoB (BXOAHBIX EPEMEHHBIX)
YcTaHOBIIEHUE THITA 3aBUCHMOCTH MEXK/y UCXOHBIMU (DaKTOpaMH U
norpemHocTsiMu 06padoTku. [Toctpoenne MmatemaTrueckoi Moaenu Tounoct TI1
[IpoBepka afeKBaTHOCTH MaTEMaTHUECKOW MOJIEIIH.

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATHUSL
Tembl IpakTUUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTb

N3 Hux No
Ne | Tewms! npaktnyeckux | @opmel npakTHdeckux | TpyIoeMKOCTb, |MPaKTHUYECKOM |paznena
/11 3aHSATUN 3aHSATUN (uac) MMOATOTOBKH, | JTUCITHII

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO




Bcero

4.4. JlabGopaTOpHBIC 3aHATHUS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTh ITPUBEICHBI B TA0IUIE 6.

Tabmuna 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 nux No
No HamMeHOBaHHe 1a6opaTopHBIX paGoT TpynoeMKOCTh, | MPAaKTUYECKOU | pa3zaena
/i (dac) MOArOTOBKH, | JAUCIUII
(gac) JIVHBI
Cemectp 5
1 | KoMOHOBOYHBIH pacyeT Ne4YaTHOro y3Ja 4 2 1
2 | OpueHTUPOBOYHAS OLIEHKA HaJeKHOCTH DC 4 2 3
3 | O1eHKa TeXHOJOTMYHOCTH KOHCTpYKIMu IC 6 2 2
4 | AHanu3 TermioBoro pexxuma 010k0B DC 4 2
5 | Onpenenenue pe30HAHCHOM YaCTOTHI 4 2 3
MIEYaTHOTO y3J1a
6 | OnpeneneHue y1aponpoYHOCTH KOHCTPYKIIUH 4 2 3
ANEKTPOHHOTO OJI0Ka
7 | CTaTucTUYECKUA aHATIN3 TOYHOCTH 4 2 5
TEXHOJIOTMYECKOTr0 Mpolecca
8 | ObecrieueHre reOMETPUIECKON 1 4 2 5
(GYHKIIMOHATFHOW TOUHOCTH MPHU COOpKE
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOJIHEHHE KypPCOBOH PabOTHI

Y4eOHBIM MJIAaHOM HE PEIYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouuxcs
Bunbl camocTosTenbHON pabOTHI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0IHIIe 7.

Ta6muia 7 — Buasl caMOCTOSITEIBHON PabOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydenue TeopeTHyecKoro Marepuaa
20 20
quciuminiel (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepata (P)
[TonroroBka K TeKymemy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jlomamaee 3aganue (/13)
KonTponbhble pabotsl 3a0uHuKOB (KP3)
IToaroroBka Kk MpOMeEKyTOYHON 17 17
attectrauuu (ITA)
Bcero: 57 57




5. IlepedeHb yueOHO-METOIMUECKOTO 00ECIICYCHNUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUYaIOMIUXCSI [0 JTUCIUIUTHHE (MO/IYIIIO)
VY4ebHO-MEeTOIMYECKIEe MaTepHalbl Ul CaMOCTOSTEIbHOW pabOThl O0YYaIOUMIMXCS yKa3aHbl B
na. 7-11.

6. IlepeueHb MEYATHBIX U AJCKTPOHHBIX YYCOHBIX U3TAHUN
[lepeuenb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUN NpUBEIeH B Tabuie 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U JIEKTPOHHBIX YUeOHBIX M3IaHUIMA

Komuectso
Hindp/ 9K3EMILIIPOB
B Oubmorexe
URL bubnuorpaduueckas ccpiika
(kpome
azapec
AIIEKTPOHHBIX
9K3EMILISIPOB)
621.396.6 | 1. bakanos I'.®. KoncTpyupoBaHue 1 Npou3BOACTBO 18
b19 panuoanmnapatypsl: yueonuk ains CI1O — Akanemus, 2011. — 381 c.,
2. Jlapun B.I1., [lenect .K. KoncTpyupoBanue u npous3BOACTBO
681.2 THUIOBBIX IPUOOPOB M YCTPOUCTB: Yuel. mocobue /ist By30B / 100
JI25 CIIOI'YAIL CIIG. 2005. — 300c.

http://guap.ru/guap/kaf23o0ld35/um4 main.shtml

3. MeaseneB A.M. Ileuatnsie miatsl. KOHCTpYKIMS U MaTepUalbl. —
M.: Texnocdepa, 2011.-304 c.

4. Mensene A.M. TexHOIOTHS 1 MOHTaX JIEKTPOHHBIX YCTPOUCTB.
— Texuocdepa, 2007, - 256 c.

5. benoycoB O.A. . OcHOBHBIE KOHCTPYKTOpPCKHE pacyeTsl B POC:
yuebnoe mocodue/O.A. benoycos, H.A Konbtiokos, A.H. ['pu6koB.-
Tam6oB: U3n-Bo Tam6. I'oc. YH-Ta, 2007

004.4 A- | 6. SAmnypun H. I1., bBapanoBa A. B. OcHOBBI HaIE)KHOCTH

22 ANEKTPOHHBIX CPEACTB. Y4ueOHOE MOcoOue sl CTYJACHTOB BBICIIIUX
yueOHbIX 3aBefieHul. : 3naTenbckuil neHTp «Akagemus» . 2010.
240c. 8. Yexano A.H. PacueTs! 1 obecrieueHue HaJe:)KHOCTH
AIEKTPOHHOU anmaparypsl: y4ed. mocobue. — M.: KHOPYC, 2012. —
440 c 4.

7. Ileuatnsie mmatel: CnpaBounuk / Iloxg penmakmueit K.O.
Kym63a B 2-x kaurax. Kamra 1. M.: Texnocdepa, 2011. -1016 c.

7. IlepeueHb 37EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(QOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «IHTepHeT»

[lepeuenn ANEKTPOHHBIX 00pa30BaTeNbHbIX pecypcoB MH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «lHTepHeT», HEOOXOAUMBIX [UIl OCBOEHHUS JAMCLUIUINHBI
npuBeieH B Tabuie 9.

Tabmuuma 9 — IlepedeHb 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(DOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec | HaumenoBanue




Hoctyn B ObC «Jlanb» ocymectBisiercss o gorosopy Ne 27, Ne28 ot
http://lib.aanet.ru/ 27.01.2021

Hoctyn B OBC «ZNANIUM» ocymectBisgercs no gorosopy Ne 071 ot
24.02.2021

Jlocryn B DBC «FOPAWITY ocymectBisercs 1o gorosopy Ne 070 ot
24.02.2021

8. IlepeueHb MHMHOPMAITIOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp mpOrpaMMHOTO OOECIECYECHHUS, HCIIOJIB3YEeMOr0 TIPH OCYIIECTBICHUH
00pa30BaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[TepeueHp UCTIONB3yEeMOr0 IPOTPAMMHOTO OOecTieueH s peicTaBieH B Tabmuuie 10.

Tabmuna 10— [lepedeHs mporpaMMHOT0 00ecTIeYeHUS

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. Ilepeuenp MH(}OPMaLIMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX pu
OCYILECTBIIEHUH 00pa30BaTENIbHOTO MPOLEcca MO JUCIUIUINHE

[lepeuenp uCHONB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

Tabmuna 11— IepeyeHb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocraB MarepualbHO-TEXHHUYECKONW 0a3bpl, HEOOXOAMMOW I  OCYIIECTBIICHUS
00pa3oBaTeNbLHOrO MpoIiecca Mo JUCIUILINHE, PeCTaBlieH B Tabmunel2.

Ta6ymmia 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

No HaumeHnoBanue coctaBHOM YacTu Howmep aynuropun
n/n MaTepHalbHO-TEXHUUECKOH 0a3bl (mpu HEOOXOAMMOCTH)

MynpTuMeauiiHast JIEKIMOHHAS ayAUTOPUS

2 | Crnenuanu3upoBaHHas 1abopaTtopus 14-03 I'actemno

10. OuenouHsle CpeacTBa A MPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBMJIS MPOBEIACHUS MPOMEKYTOUYHOM AaTTECTAllUU
00yJaromuxcs Mo JUCHUTUINHE TPUBEICH B Tabmuie 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JUIsl IPOBEICHUS MPOMEKYTOYHOM aTTECTAIINH

Bua npomeXyTO4HOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

3auer Crnncok BOnpocos;
TecTsr;.

10.2. B kauecTBe KpUTEpHEB OLEHKH YPOBHSI C(HOPMHUPOBAHHOCTU (OCBOCHHSA)
KOMIIETEHIIMH 00ydJaroUMMUCs MpUMEHseTcs S5-OamipHasl IIKajga OLUEHKH COPMHPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeeHa B Tadnuie 14. B Teuenune cemectpa MOXKET UCIOJIb30BaTHCS
100-6amipHas  mKana — MOAYJIbHO-PEMTHHIOBOM  cHCTEMbl ~ YHUBEPCHUTETa,  IpaBUiia

HCIIOJIB30BAHMSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL



http://lib.aanet.ru/

Tabnuna 14 —Kputepuu ouleHKH YpOBHS chOPMHPOBAHHOCTH KOMIIETSHIIUN

OrieHKa KOMITETEHIINU

5-0ayuIbHAs IIKaJIa

XapakreprcTrka chopMUPOBAHHBIX KOMITCTEHITHIA

— oOyyvaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPAaMMHBII
MaTepual;

— YBEPEHHO, JIOTUYHO, ITOCJIEJ0BATEIBHO U I'PAMOTHO €T0 U3J1araerT;

— ONMPAsACh HAa 3HAHHWS OCHOBHOM M JIONIOJIHUTEIIBHOM JIMTEpaTyphl,

«OTIIMYHOY o
GAITCHOY TECHO MPUBSI3bIBAET YCBOCHHBIC HAYUYHBIC MOJIOKEHUS C MPAKTUYECKOU
JIeATEITbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJICH;
— JIeJa€eT BBIBOJBI M 00O0IIEHHUS
— cBOOOJIHO BIIJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
M0 CYLIECTBY WU3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPBHI;
CXODOLLIOY — He JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;
P — YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW J1€ATEIbHOCTHIO
«3aUTEHO
HaIlpaBJICHUS;
— apryYMEHTHUPYET HAYUYHBbIE ITOJIOKEHHUS;
— JIeJaeT BBIBOJBI M 00O0IIEHHS;
— BIIAJICET CUCTEMOM CTICIIMAIU3UPOBAHHBIX TTOHITHI.
— 00ydJaromuiicss yCBOMIJI TOJIBKO OCHOBHOM MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMHMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPBHI;
— JIOMYCKAeT HEeCYIIECTBEHHbIE OMMOKA U HETOYHOCTH;
«YJIOBJICTBOPUTEIILHO» N
— UCTIBITHIBACT 3aTPYJHEHUSI B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«3aUTEHO
HaIlpaBJICHUS;
— cJ1ab0 apryMEeHTHPYEeT HayuHbIE MOJI0KEHHUS,
— 3aTpyAHseTcs B (GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIIECHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATIU3UPOBAHHBIX TOHSATHMA.
— oOyyaromuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOTPaMMHOTO
Marepuana;
— IONMyCKaeT  CYUIECTBEHHbIE  OWIMOKM W HETOYHOCTU  MPH
«HEYIOBJIETBOPUTEIILHO)
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIPABJICHHH;
«HE 3aYTCHO»

— UCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUY 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHbBIE TIOJIOKEHUS;
— He GOpMYJIHPYET BBIBOJIOB i O00OIICHUI.

10.3. TunoBsle KOHTPOJIbHBIE 33aAHNS WU UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 5K3aMeHa npeJcTaBiieHs! B Tabnuue 15.

Tabnuna 15 — Bonpocsl (3agaun) 11 9K3aMeHa

Ne i/ [lepeuens BompocoB (3a1a4) A HK3aMeHa Koz
HHAMKATOpa
Y4eOHBIM IJIAHOM HE TIPETyCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3aueTa npepacraBieHsl B Tadbmuie 16.
Ta6mmia 16 — Boripocs! (3agaun) mis 3aueta / audd. 3adera
iﬁ[ [Tepeuens BompocoB (3a1a4) ais 3ayeta / qudd. 3ayera I/IHI[II/I<I?£[Opa
1 Knaccudukanus snexktponssix cucreM (IC) 10 KOHCTPYKTUBHBIM OIK-23.1
(GYHKIIMOHATBHBIM MTPU3HAKAM. o
2 | CynmHoCTh CHCTEMHOTO MOJIX0/1a K MPOeKTUpoBaHut0 DC I1K-3.3.1
3 | KoHCTpyKTOpCKasi OArOTOBKA MMPOM3BOJICTBA. DTANbl M 3a]1a4u I1K-3.B.1
4 TexHosornyeckas noJroToBKa Nporu3BOJACTBA. 3a/1auu. OIIK-2.3.1
5 | OueHka TeXHOJIOTMYHOCTH KOHCTpYKInU DC. I1K-3.3.1




6 Kitaccudukanys meyaTHpIX IJIAT 1 METOJI0B MX U3TOTOBJICHHSI I1IK-3.3.1
7 | CyOTpakTUBHBIE METOJIBI M3TOTOBJICHHUS MEYATHBIX I1JIAT I1K-3.V.1
8 AIUTHUBHBIE METOIbI U3TOTOBJIEHUS IT€YATHBIX ILJIAT OIIK-2.3.1
9 MeToabl H3roTOBJIEHHSI MHOT'OCJIOMHBIX II€YaTHHIX IJIAaT T1IK-3.3.1
10 | MeTtonpl co3aaHusd MOHTAKHBIX COCIUHEHHUIA. I1IK-3.B.1
11 | I'pynnoBbie METOAbI AWK 3JIEKTPOHHBIX MOAYJIEH HA NEYaTHBIX IIATaX. [1K-3.B.1
12 | KoHTpoJib KauecTBa NasiHbIX COCAUHEHHI OIIK-2.3.1
13 | Onepammu TeXHOIOrHYecKoro npoiiecca coopku DC Ha meyaTHBIX IUIaTax. I1K-3.3.1
14 | KnumaTudyeckue 1 MeXaHWIECKHUE UCTIBITAaHUS DJICKTPOHHBIX OJIOKOB. I1K-3.3.1
15 | BakyyMHbI€ TUICHOYHBIE TEXHOJIOTUH U3TOTOBJIEHUS MUKPOCOOPOK I1K-3.B.1
16 | ToncromneHOYHAs! TEXHOJOTHS U3TOTOBJICHHSI MUKPOCOOPOK. [1K-3.B.1
17 | Onepanuu M3roToBJIEHNs HHTETPAIIBHBIX MUKPOCXEM OIIK-2.3.1
18 DTanbl NOCTPOEHUSI CTATUCTUYECKON MOJIENI TOYHOCTH TEXHOJIOTUUECKOTO K3V 1
mporecca.
19 CpaBHUTH Olepaluy TEPMOBAKYYMHOT'O HANbLICHUS U KATOJJHOTO MK-8.B.1
pacmblICHHsI MOJTYYSHHsI TOHKUX MJICHOK
20 | OcHOBHBIE TapaMETPhl KAUECTBA INIEHOYHbIX PE3UCTOPOB I1K-8.3.1

[lepeyeHp TeMm Uii KypCOBOTO TPOEKTUPOBAHUS/BBIIOJHEHNUSI KypCOBOM pabOTHI
npezcTaBieHsl B Tabauie 17.
Tabmuua 17 — IlepeueHs TeM AJ1si KYpPCOBOTO MPOSKTUPOBAHHMS/BBITIOJTHEHHUSI KypCOBOH paboThI

Ne 1/ [IpumepHbIil IepeyeHb TeM JUIs KypcOBOTO IPOSKTHUPOBAHNUS/BBIIIOTHEHUS
- KYpCOBOH paboThI
Y4eOHBIM IJIaHOM HE MPEYCMOTPEHO
BOHpOCLI AJid IpPOBCIACHUA HpOMeXCYTOqHOﬁ arreCTauin B BUAC TCCTUPOBAHUA

npeacTaBieHbl B Taduie 18.

Tabmuma 18 — [IpumepHsIii TepedeHs BOMPOCOB IS TECTOB

No
o/

[IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB

HHIMKATOpa

Kon

1

HHcTpyKIMSA: NPOYUTANTE 3aIaHMe U BbIOepUTE OUH NMPABUJIbLHBIH
OTBeT.

VYkakuTe 3a cueT Kakoro BO3JCHCTBHS Ha JeTallb POUCXOIUT ChEM
MeTaJula Py SIIEKTPOXUMHUYECKOH pazmepHoil 00paboTKu

A) n30upaTeaIbHOTO PaCIIaBICHUS

b) anogHoro pactBopenus

B) Mexannueckoro Bo3eCTBUS

') XMMHUYECKOTr0 OKUCJIEHUS

OIIK-2

HMucTpykuus: npouynTaiite 3aiaHue U BbIOepuTe OAUH MU
HECKOJIbKO MPaBUJIbHBIX OTBETOB.

VYKaxure Kakue BUJIbl CBAPKH OTHOCSTCS K TEPMOMEXaHUUECKOMY
KJ1accy.

A) nazepHas;

b) xonTakTHas;

B) nuddysuonnas;

I') ynpTpa3BykoBas

IIK-8

HNHcTpyKuusi: npoYynTaiTe 3aJaHue H BbIOepUTe OMH HIIN
HECKOJIbKO NPABWJIbHBIX 0TBETOB.
YKaKuTe BU/IbI CBApPKH, IPUMEHSIEMbIE B MUKPOIJIEKTPOHUKE

OIIK-2




A) razoBas

b) snextponHoTyUeBas
B) anexrpounakoBas
I') nazepHas

HNHcTpykuus: npouynTaiiTe 3ajaHue U BbIOepPUTE OIMH NMPABUIbHBIH
OTBeT.

Jlaiite onpesesieHne IeKTPOXUMUIECKO 00paboTKu:

A) MeTo/, OCHOBAHHBII Ha SBJIEHUU aHOJHOTO PACTBOPEHUS METaslIa,
OCYILECTBIIIEMOTO MIPU MPOXOXKICHUN TTOCTOSIHHOTO TOKA Yepe3
ANEKTPOIIUT MEXKTY IIEKTPOJOM-UHCTPYMEHTOM U 3JIEKTPOIOM-
3aroTOBKOIA;

b) meton anekTpoduznveckoit 00pabOTKH, OCHOBAaHHBIN Ha 3aKOHAX
pa3pylIeHus 3JIEKTPOJIOB U3 TOKOIIPOBOISALIMX MaTEPHUAIOB IIPU
MPOITYCKAaHUHU MEKYy HUMHU UMITYJILCHOTO 3JIEKTPUYECKOTO TOKA;

B) narpeB u ucnapenue Meramia GOKyCHPOBAHHBIM ITyYKOM 3JIEKTPOHOB
B TOUKE COMPUKOCHOBEHHUS JIyda C METAJIJIOM.

I') meton 00pabOTKM, OCHOBAHHBINA HA MEXaHUYECKOM BO3JICHCTBHU Ha
00pabaThIBaEMYI0 3arOTOBKY

IIK-8

HNHcTpykuusi: npounTaiTe 3aJaHue U BbIOepuTe OIMH NMPaBUJIbHbBIN
OTBeT.

Omnpenenure TeMIepaTypHbIM PEXKUM JIUThs 1O 1aBJICHUEM
TEPMOIUIACTUYHBIX MIOJMMEPOB

A) HIKE TeMIepaTypbl CTEKJIOBaHUS

b) BeIlIEe TemnepaTypbl BI3KOTO TEUESHUS

B) Mexny TemnepaTypoii CTEKIOBaHUS U TEMIIEPATYPOil BI3KOTO
TE€YECHHUS

') BbIIIe TEeMIEpaTypbl CTEKJIOBAHUS

[1K-3

HucTpyknusi: npoynTaiite 3aganue U BbIOepuTe OAWH WUJIH
HECKOJIbKO MPaBUJIbHBIX OTBETOB.

VKaKuTe OT KaKuX (paKTOPOB 3aBUCHT pa3pelIaroiias CliocOOHOCTb
¢doromuTorpadun

A) ITVHBI BOJTHBI H3ITyYESHUS

b) MHTEHCUBHOCTHU H3ITy4YCHUS

B) tuna goropesucra

I') xapakrepucTuk (hoTomadiona

I1K-3

Ilpouumaiime 3a0anue u pacnonoxcume 6apuanmsl Omeema 6
npAaguIbHOU NOCIE006AMeENbHOCHIU.,

Pacnionoxure 3Tansl TEXHOJIOTMYECKON IOATOTOBKY IIPOU3BOICTBA B
IIPaBUIIBHOM TOCIIEN0BATEIbHOCTH:

A) oTpaboTka u3ienus Ha TEXHOJIOTHYHOCTh

b) npoekTrpoBaHue crenuaibHON TEXHOIOIMUECKON 0CHACTKU

B) npoektrpoBaHue TEXHOJIOTHYECKOTO MapLIpyTa

') mpoekTHpoBaHKe ONEepPaMOHHON TEXHOIOTHH

OIIK-2

HNHcTpyKuusi: npoYnTaiTe 3aJaHUe H PACIIOJI0KUATE BADHAHTHI
0TBeTA B NPABUJILHOM MOC/JI€10BATEJIbHOCTH.

Pacmonioxxure sTansl M3roTOBJIEHNS MHOTOCJIONHON NIEYaTHOM IJIaThI B
IIPaBUIBHOM MOCIIEA0BATEILHOCTH:

A) U3roTOBIIEHNE BHYTPEHHUX CIIOEB;

b) npeccoBanue;

B) cBepiieHne u MetauM3anys NepeXoqHbIX OTBEPCTHH;

I') dopMupoBaHye BHEITHUX CIOEB.

I1K-8

MNHCTPYKIUA: MPOYNTANTE 3a]aHHe M PACTIOJIOKUTE BAPHAHTHI

I1K-3




0TBeTa B NIPABHJILHON MOC/1€10BATEIHLHOCTH.

YcTaHOBUTE NPaBIIIBHYIO ITOCIIEI0BATEIBHOCTD ONIEpaIuii IPH
(dbopMHpOBaHUU P-N TIEpeXx0aa METOAOM U Py3UH:

A) OKHCIIeHUE TOBEPXHOCTH IUIACTUHBI;

b) dopmupoBaHue OkHa B OKHCIIE;

B) BBeeHue nerupyronieit npuMecH;

I') KOHTpOJIb TITYOWHBI IEpeX0a.

10 | MHCTpYKUUS: NPOYUTANTE TEKCT U YCTAHOBUTE cooTBeTcTBHE. K [1K-8
KaK/10i MO3MLMHU B JIEBOM CTO0JI01e M0A0epHuTe COOTBETCTBYIOILYIO
NMO3UIMIO B IPABOM CTOJI0IIE.

VYKaKuTe COOTBETCTBUE TEXHOJIOIMUECKUX MPOLIECCOB HAIIBLIICHUS
TOHKUX IIJICHOK U UX I1apaMETPOB
TexXHOIOrn4eCcKui Mpouece ITapametp
A) TepMOBaKyyMHOE UCIIapeHne 1) naBneHue HACHILIEHHBIX
apoB
b) xaTtonHOE pacnblIeHUE 2) MHIYKIMSI MATHUTHOTO TOJISI
B) maraerpoHHOe pacrblIeHHE 3) HanpshKEHUE Ha AIEKTPOAAX

11 | AHCcTpyKIUS: NPOYNTAaliTe TEKCT U YCTAHOBUTE cooTBeTcTBHE. K I1K-3
KaK10i MO3UIMHU B JIEBOM CT0JI01IEe MOA0epPUTE COOTBETCTBYIONLYIO
MO3MIHIO B IPABOM CTOJI011€.

Y CcTaHOBHUTE COOTBETCTBUE MEKIY METOIOM OYMCTKHU
I10JIYIIPOBO/IHUKOBBIX IUIACTHUH U €r0 Ha3HAUYEHUEM:!
MeToa 0YMCTKH Hasnauenue merona
A) ruia3sMoxuMHueckoe TpapieHue | 1) yaaneHue opraHudeckux
3arpsi3HeHUI
b) xumuko-mexanuyeckas 2) BbIpaBHUBAHHE TOBEPXHOCTH
IIOJIMPOBKA U CHW)KEHUE IIEpOXOBATOCTH
B) ynpTpa3ByKkoBas ouuCTKa 3) yaneHue TOHKUX CJIOEB
MaTtepuaa

12 | AHCTpYKUUS: NPOYUTANTE TEKCT U YCTAHOBUTE cooTBeTcTBHE. K OIIK-2
KaK/10i MO3MLHMHU B JIEBOM CTO0JI01e M0A0epHuTe COOTBETCTBYIOILYIO
NMO3UIMIO B IPABOM CTOJI0IIE.

ConocraBbTe METOJ KOPITYCUPOBAHUSI MUKPOCXEM C €r0
IPEUMYLIECTBAMU
Merton KopIyCUpOBaHUs [IpenmyniecTBa MeTona
A) DIP - xopmyc 1) MmakcuMasbHas IIIOTHOCTh
MOHTaKa 1 MMHUMAaJIbHbIE
Napa3suTHbIE ITApaMETPhI
b) BGA - xoprmyc 2) MakCUMaJIbHOE KOJIMYECTBO
BBIBOJIOB IIPY MUHUMAaJIbHON
IO/ 1N
B) QFP - xopmyc 3) BbICOKas IIJIOTHOCTH BBIBOJIOB
IIPYU CPaBHUTENILHO HEOOJIBIINX
paszMepax

13 | AUHCTpYKUMs: NPpoYUTAalTe 3aJJaHUe U JaiiTe CBOH pa3BepHYThI [1K-3
BAPHAHT OTBeTA.

OnuimTe TPUHITUI, 3a710’)KEHHBIH B OCHOBY MEXaHUYECKOW 00pabOTKH
MaTEpUAJIOB PE3aHUEM.
14 | UHCTpYKUMs: NPOYUTATe 3aJaHUE U JaliTe CBOH Pa3BepHYThI OIIK-2

BapHuaHT 0TBE€TA.
Vkaxunure 3aJlauu, p€IacMbIC ITPpHU MOJACTIUPOBAHUHN TCXHOJIOTHICCKOT'O




mporecca

15 | AHCTpYKUMs: NpoYUTAaiTe 3aJaHUe U JaiiTe CBOH pa3BepHYThI [1K-8
BAPUAHT OTBETA.

Vkaxure 3a7a4u, peliacMble Ha 3Tane KOHTPOJIS U UCIIBITAHUI
9JICKTPOHHBIX U3JICJIUMN

[Ipumeuanune. Cricrema OLEeHUBAHUS TECTOBBIX 3aJJaHUN PA3IUYHOrO TUIMA:

1) 3ananne KOMOMHUPOBAHHOI'O THIIA C BHIOOPOM OJIHOTO BEPHOT'O OTBETA U3 YETHIPEX
IpEeIOKEHHBIX U 000CHOBAHUEM BBIOOPA CUNTAETCS BEPHBIM, €CJIU NMPaBUIIBHO yKa3aHa Lugpa
Y TIPUBEICHBI KOHKPETHBIE apTyYMEHTHI, UCTIOIb3yeMbIe TIpU BeIOOpe oTBeTa. [lomHoe
COBIIAJICHNE C BEPHBIM OTBETOM OLICHMBAETCs 1 0aioM, HEBEepHBIN OTBET UJIM €r0 OTCYTCTBUE —
0 6amnos.

2) 3aganne KOMOMHUPOBAHHOTO TUIA C BBIOOPOM HECKOJIBKMX BapUaHTOB OTBETA U3
NPEeIO’KEHHBIX U Pa3BEPHYTHIM 00OCHOBAHUEM BBHIOOPA CUUTACTCS BEPHBIM, €CITU IMPABHIIEHO
yKa3aHbl UQPBI U IPUBEIEHBI KOHKPETHBIE apI'yMEHTBI, UCIIOJIb3yEMbIe IIPU BIOOPE OTBETOB.
[TomHOE COBIaZieHNe ¢ BEPHBIM OTBETOM OIIEHMBAETCS 1 OaioM, eciu OMyIIeHbl OITMOKH WIIH
OTBET OTCYTCTBYeT — 0 6auIoB.

3) 3agaHue 3aKphITOTO TUIA HA YCTAHOBJIEHNUE COOTBETCTBUSI CUUTAETCSI BEPHBIM, €CIIU
YCTaHOBJICHBI BCE COOTBETCTBHUS (MO3ULMH U3 OJTHOTO CTOJI0IA BEPHO COMOCTABJIEHBI C
MO3ULUSAME JIpyroro croibia). [TonHoe coBmaaeHne ¢ BepHBIM OTBETOM OlLleHUBaeTcs 1 6amiom,
HEBEpHBIN OTBET UJIH ero orcyTcTBUe — 0 Oanos

4) 3ajaHue 3aKphITOrO THIA Ha yCTAaHOBJIEHHUE MTOCIE0BATEIbHOCTU CUUTAETCS] BEPHBIM, €CIIU
NpaBUIBHO YKa3aHa BCs MociiefoBaTenbHOCTh Hugp. [lomHOE coBnazeHne ¢ BEpHbBIM OTBETOM
onieHuBaercs | Gaymuiom, eci JOMyIIeHbI OMMOKU HITH OTBET OTCYTCTBYeET — () OaioB.

5) 3agaHue OTKPHITOrO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCSl BEPHBIM, €CJIM OTBET COBIAAET
C STAJIOHHBIM IO COJEP)KaHHWIO U TMOJHOTe. [IpaBUIBHBIN OTBET 3a 3aJaHuE OICHMBAETCS B 3
Oasuta, eciy JIOMyIleHa OJHa OLIMOKa \ HETOYHOCTh \ OTBET MPABUJIbHBIN, HO HE MOJHBIA — |

6as1, ecnu fonyieHo 6osee 1 omuOky \ OTBET HENIPaBUIBHBIN \ OTBET OTCYTCTBYET — () GasioB.
[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCLUIUIMHE OOYy4arouuxcs 3a04HON (POpMbI
o0yueHus, npeAcTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne /m [TepeueHb KOHTPOJIBHBIX PabOT

He npenxycmotpeno

10.4. Metomnueckue MaTepUaIbl, ONPEACIISIIOIINE MPOLETYPBI OLI€HUBaHUA
UH/IMKAaTOPOB, XapaKTepU3YIOMIUX d3Tanbl (HOpPMUPOBAHHS KOMIIETEHLMH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTUpYyHOUIMX TMOPSAIOK U MPOUEaypy
NPOBEIEHUS TEKYILEro KOHTPOJIS YyCIEBAEMOCTH U MPOMEXYTOYHON aTTECTallMU 00y4aroLINXCs
I'VAIL

11. Meroaudeckue yka3aHusl ISl 00YUYaIONINXCs IO OCBOCHHIO TUCITUTUTHHBI
[lenbr0 TUCIUIUTUHBI SIBIISICTCSI — TIOJYYCHHUE CTYIEHTAMU HEOOXOJUMBIX 3HAHHMA, YMEHHN
¥ HaBBIKOB B OOJIACTH CO3JaHUs TOJICPKUBAIONICH 00pa30oBaTeIbHON Cpebl IMPEroaaBaHus
WH)KEHEPHBIX JUCHUILTHH. OOydYaromuMmcsi TPeIoCTaBIseTCs BO3MOXKHOCTh pa3BHTh U
OPOJEMOHCTPUPOBATh HABBIKM B  OOJIACTH, CBSI3aHHOM C TIOJNY4YEHHEM CTYJCHTaMU
TEOPETUYCCKUX 3HAHWA M MPAKTHYECKHMX HABBIKOB M0 MAaTEPUAIIOBEICHUIO, MaTepHajam,
NPUMEHSIEMBIM B KOHCTPYKIHUSAX YCTPOUCTB, METOJIAaM M CPEICTBAM KOHTPOJISI M UCCIIEOBAHUS
UX XapaKTEPUCTHK.
11.1. Meronnveckue yka3zaHusi s OOy4YalOMIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuara.
OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepHaja — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoe W sICHOE W3JIOKEHHe y4eOHOro marepuaia. Ha3HaueHne COBpEMEHHOH JIEKIIMU B




pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOMYYUTh BCIO HMH(OPMAIMIO 1O TeME, a B OCBOCHUU
(yHIaMEHTalIbHBIX MPOOJEM JTUCHUIUIMHBI, METOJAOB HAy4YHOrO T[IO3HAaHHWS, HOBEHIINX
JOCTHXKEHUN HAydyHOW MBICTU. B yueOHOM mporiecce JEeKIUS BBIMOIHSAET METOA0JIOTHUECKYIO,
OpraHMU3aIMOHHYI0 U MHPOpPMAMOHHYI0 (GyHKUMHU. JIeKIHs pacKpbpIBaeT MOHATHIHBIN anmapat
KOHKPETHOW 00NacTu 3HaHUA, €€ MpOOJIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILINHE,
ITOKa3bIBACT B3aUMOCBA3b C JPYTHUMU AUCHUILIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIOIIUMUCS JIGKIIMOHHOTO MaTepHaa;

— T[OJYy4YCHHC COBPEMCHHBIX, MCJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHI/II71, YPOBCHB
KOTOPBIX ONpPEIEIAETCS 1IEJIE€BOM YCTAHOBKOM K Ka)K/I0H KOHKPETHOM TEME;

— TIOJy4Y€HHE OIBITa TBOPUYECKOUN pabOThl COBMECTHO C MPEIO/IaBaTEIEM;

— pa3BuTHEe MNpO(ecCHOHANBHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIIEHOTO TBOPYECCKOTO MBITIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpEca, HEOOXOIUMOTO I CAMOCTOSITETLHOM pabOTHI;

— TOJNy4YyeHUE 3HAaHUH O COBPEMEHHOM YpPOBHE DAa3BUTHS HAYKU U TEXHUKH U O
MIPOTHO3€ UX PA3BUTHS HA OJIMKAMNIIINE TOIBL;

— HAY4YUTBCA MCTOANYCCKHU O6pa6aTBIBaTI) Marcpurall (BI)IZIGJ'ISITI) TJIaBHBIC MBICIIN U
MOJIOKEHUsSI, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATH WX B Pa3IMYHBIX
(hopMynHpOBKax);

— TOJy4YeHHe TOYHOIO NOHMMaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBIN  MaTepual MOXET COMPOBOXKAATHCS JIEMOHCTpAIlMel ClalijloB |
HCIOJIb30BaHUEM PA3/1aTOYHOTO.

CtpyKTypa NpeIoCTaBICHUS JEKIIMOHHOTO MaTepuana;

- TeMaTUYeCKHe JIEKIIUU 0 pa3/esaM Kypca;

- ACMOHCTpalnA CHaﬁHOB;
- KOHTPOJIBHBIC BOIIPOCHI K pa3JicjiaM Kypca.

JIeKIMOHHBIE MaTepHallbl UMEIOTCS B U3JaHHOM BHUIE, B BUJE JJICKTPOHHBIX PECypCOB
ouommorexu ['YAIL

11.2. Meronuyeckue ykazaHUs A OOYYalOIIMXCS TO BBINOJHEHHUIO J1a00OpaTOPHBIX
pabor.

B xone BeimonHeHus 1a00OpaTOpHBIX paboT OOydalomMHCA AOKEH YIIIyOUTh U
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJAMKOW M TEXHUKOMN
JKCIIEPUMEHTa B COOTBETCTBHM C KBATM(PHUKAIIMOHHON XapaKTEPUCTHKON 00ydaromerocs.
BrimonHnenue madopaTopHbIX paboOT COCTOUT M3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacueTHO-
AQHAIUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BrimonHenue 51abopaTopHBIX pabOT OO0YyYArOIUMCS SBISETCS HEOTHEMJIEMOH YacThIO
U3YYEeHUA JUCIUIUIMHBI, OMpeNesiseMoil Y4YyeOHbIM IUIAaHOM, U OTHOCUTCS K CpEeICTBaM,
00eCreYnBaIOIINM PEIICHUE CIICTYIOIIUX OCHOBHBIX 33/1a4 00y4aroIIerocs:

— TpuoOpeTeHHEe HABBIKOB WCCIEAOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUILINHBL,

— 3aKperuvieHHe, pa3BUTHUE U JeTalM3alus TEOPETUUYECKUX 3HAHUU, MOJYYEHHBIX Ha
JIEKIHSIX;

— TOJy4YeHHe HOBOI MH(OpMAIMH 110 U3y4yaeMOM TUCIUIINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboTel ¢ 1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3aganue u TpeOOBaHMUS K MPOBEACHHUIO JJAOOPATOPHBIX padoT
JlaboparopHble paOOTHI  BBINOJHSIOTCA B JIA0OPATOPUU  MaTEPUATOBEICHHS Ha

na6opaTopHHx YCTaHOBKaAX € 3aIllIOJIHCHHUEM ITPOTOKOJIA HSMCPCHI/Iﬁ.




CrpykTypa ¥ hopMa 0TYETA O Ja0OpaTOpHOM padoTe

Otuer mo naboparopHoil paboTe BKIOYAET 00s3aTeIbHbIC IMyHKTHI, MPEACTaBICHHBIC B
METOJINICCKUX YKA3AHUSX.

TpeboBanus K 0(hOPMIICHHUIO 0TYETA O JJA0OPAaTOPHOM paboTe

TpeboBanust kK 0HOPMIICHUIO OTYETA MPEACTABIICHBI B METOINICCKUX YKA3AHHUSIX

Mertoandeckue yKa3aHus U3JIaHbl B BUJE DJICKTPOHHBIX pecypcoB ouommoreku ['Y All

11.3. Metoauueckue yka3zaHus I OOYyYarOIIUXCS MO MPOXOXKACHHUIO MPAKTHUYECKHUX
3aHATH.

[IpakTuueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpM OpraHu3aluM y4yeOHOTo
npoIriecca, 3aKII0YaoNIasics B BBITOJTHEHUN 00yYaOIIMMUCS TI0JT PYKOBOJCTBOM IpPEIoIaBaTes
KOMIUIEKCa y4eOHBIX 3aJaHhil C 1ENbI0 YCBOSHHUS HAyYHO-TEOPETHUECKUX OCHOB Y4YeOHOM
JUCLUILIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITa TBOPUYECKOMN AESITEIbHOCTH.

[enpro MpakTUYECKOTO 3aHIATHS Ui 00yYarOIIerocs sBJseTCs MPUBUTHE 00yYarOIIUMCS
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JIEATEIbHOCTH 110 U3y4aeMON JUCLUIUIMHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYaIOIIUMCS IPAKTHUECKUX 3aHSATHIL:

— 3aKperuvieHue, yriayOleHue, pacIlupeHue M JeTalu3alus 3HAaHWW I[pH pelleHUH
KOHKPETHBIX 337a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBbIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKAMU H3Y4YEeHMs] KOHKPETHON YyueOHOM
JUCUUIIINHBI;

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOIO OCMBICICHHUS TOJXYYEeHHBIX 3HAHMM JUIs
BBITIOJTHCHHUS 3aIaHHI;

— ofecrnedyeHre palMOHAILHOTO COYETaHUsl KOJUJIEKTUBHON M MHAMBHUAYAIbHOH (QopM
o0y4eHusl.

TpeboBaHusl K MPOBEACHUIO NPAKTUYECKUX 3aHIATUN
TpeboBanusi K MPOBENEHUIO NPAKTHUYECKUX 3aHATHH CcOIepKaTrcsi B METOAMYECKHX
yKa3aHHUIX B BHJIE DJICKTPOHHOTO pecypca oubnuorexku ['Y AIT

11.4. Meronudeckue yka3aHus IS 0OYYarOMIMXCs MO0 MPOXOKACHUIO CaMOCTOATEIHHON
paboTsl

B Xoje BBIIOTHEHHS] CaMOCTOSTENBHON PabOThI, OOYUAIOIIHIICS BBHIMOTHSIET paboTy Mo
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOaBaTelisi, HO 0e3 ero HermocpeacTBEHHOTO
y4acTusl.

B mpomecce BBITONTHEHUS CaMOCTOSATEIBHON padOTHI, y 00ydaromerocss GopMUpyeTcs
1esnecoobpa3Hoe MIaHUPOBaHUE pabovyero BpeMeHH, KOTOpoe MO3BOJISET UM pa3BUBATh YMEHHUs
Y HABBIKM B YCBOCHHHM M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHWH, 00ECTIEYMBACT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKMA ITOBBIIICHUS
npodeccnoHaTbHOTO YPOBHSL.

MeToquyeckuMi ~ MaTepuajaMH,  HAMNpaBISIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaromuxcs sSBISeTCS yaeOHO-METOJMUECKUI MaTepral Mo JUCIUTUIAHE.

11.5. Meronuueckue YyKa3aHus s OOYYaIOUIMXCS 10 MPOXOXKJIECHHIO TEKYILEero
KOHTPOJISl YCIIEBAEMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTH MPEAyCMaTpPUBAEeT KOHTPOIb KadecTBa 3HAHUU
00yJaromuxcs, OCYIIECTBISIEMOTO B TEYCHHE CEMECTpa C IIeTbI0 OICHUBAHUS XOJlda OCBOCHUS
JUCITUTUIAHBI.

[Ipn npoBeneHMH TEKyIIETO KOHTPOJS YCIEBAEMOCTH HCIOJIB3YIOTCS KOHTPOJIBHBIE
TECTOBBIE BOIPOCHI, MPEICTABICHHBIE B METOAMYECKUAX YKA3aHUSX MO MPOXOXKICHUIO TEKYIIEro
KOHTPOJIA YyCIIEBAEMOCTH. PeBy.HBTaTBI TEKYIICTO KOHTPOJISA OLCHUBAIOTCA W YUUTBIBAIOTCA IMPU
MPOBEJICHUH MPOMEKYTOYHON aTTeCTaIlUH.



11.6. Meronuueckue ykazaHusi JUIsi 0Oy4arolIUXCs MO MPOXOXKACHUIO MPOMEKYTOUHOH
aTTeCTalllu.

[IpomexxyTounass  arrectanuss  OoOyyaloOIIMXCsl — HpeAycMaTpuBaeT  OLCHUBAHUE
MIPOMEXYTOUYHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00yuYeHHs Mo nucuuiuinHe. OHa BKIIIOYAET B
ce0s1 3aueT — 3TO (hopMa OIEHKM 3HAHWM, IMOJNyYEHHBIX OOYYaroIUMCS B XOJ€ H3yYeHUs
y4eOHOM TUCIUIUIMHBI B LI€JIOM [0 OKOHYaHMM CEMECTpa, OLIEHKa 3HaHWI 00y4aromumcs 1o
OTJIENbHBIM pa3/iejaM JIUCLHUIUIMHBI C aTTECTALIMOHHOW OLIEHKOM «3a4TEHO» UJIU «HE 3a4TEHO).



JIuct BHEceHUs! U3MEHEHUH B pabouyro MporpaMmy AMCHUIUINHBI

Jlata BHECEHMS
W3MEHEHHUH U
JOIIOJIHEHHUIA.

Iloxmmce BHECIIETO
W3MEHEHMUS

CozneprxaHue U3BMEHEHUM U JOTOTHEHUI

Jara u Ne

IIPOTOKOJIA
3aceIaHus
Kaeapsl

Iloanuce
3aB.
kadeapoit




	Аннотация
	name_dis_annot
	hours_all_annot
	lang_annot
	level_napr_annot
	num_napr_annot
	spz_name_annot
	rkaf_annot
	dis_aim_annot
	compet_list_annot
	contol_annot
	ze_all_annot

	Таблица 1 – Перечень компетенций и индикаторов их достижения 
	result_component
	compet_list_result

	Таблица 15 – Вопросы (задачи) для экзамена
	ekz_fos

	Таблица 18 – Примерный перечень вопросов для тестов
	kurs_fos

	Таблица 19 – Перечень контрольных работ
	controln_fos

	�Лист внесения изменений в рабочую программу дисциплины
	�Лист внесения изменений в рабочую программу дисциплины
	sem1
	sem_t
	kpr_no_hours
	fos1
	cand_ekz_prim2


