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AHHOTaNINA

JucuuninuHa «ba3oBble TEXHOIOIMM IPOM3BOJCTBA 3JIEKTPOHHBIX CPEICTB» BXOIUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — Mporpammy OakajgaBpuaTa IO
HanpasieHuio noarotoBku/ cnemmanbHocTH 11.03.03 «KoHCTpyupoBaHMe U TEXHOJIOTHA
JJIEKTPOHHBIX CPENCTB » HanpasleHHOCTH «lIpoekTHpoBaHME W TEXHOJIOTHS DJIEKTPOHHO-
BBIUMCIIUTENBHBIX CPeACTBY. JucuurinHa peanusyercs kKadeapoi «No23y.

JlucuuiuinHa HauesieHa Ha (P OpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIUX KOMIIETCHIIMIA:

I1IK-1 «Crniocoben cTpouts mpocteinme (ru3nYecKrue U MaTeMaTHIeCKUE MOJICNIN CXEM,
KOHCTPYKIMHA M  TEXHOJOTMYECKMX IPOLIECCOB  INIEKTPOHHBIX  CPEICTB  Pa3IM4HOIO
(YHKIMOHAJIHHOTO HAa3HAUEHUS, a TAK)Ke MCIOJb30BaTh CTAHAAPTHBIC MPOTPAMMHBIE CPE/ICTBA
MX KOMIIBIOTEPHOT'O MOZEINPOBAHUS»

I1K-7 «CriocobeH BBITONHATH pabOThl O TEXHOJIOTUYECKOH MOJATrOTOBKE MPOM3BOICTBA
3JIEKTPOHHBIX CPEACTB)»

[IK-9 «Cnocoben HamaxuBaTh, HCIBITHIBATh, NPOBEPATH PaOOTOCIIOCOOHOCTH
U3MEPUTENIBHOTO, JUATHOCTHUYECKOI0, TEXHOJIOIMUYECKOro 000pyI0BaHMs, UCIOIb3YEeMOro MpU
pPEeLIEHUH pa3IMYHBIX TEXHOJOTMYECKUX W IPOM3BOJACTBEHHBIX 3aJay JJs 3JIEKTPOHHBIX
CPEICTB»

[IK-10 «CnocobeH oOCymecTBIATh MOHTaX, HWCIBITAHUS M CHa4y B OSKCIUTyaTalluio
OTBITHBIX 00PA3LI0B U3/AEIUNA AIEKTPOHHON TEXHUKID)

CopepxaHue NUCUUILIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
IPOM3BOJICTBOM MHUKpOdJIeKTpoMexaHuueckux cucteM (MOMC) M HX KOMIIOHEHTOB -
MHUKPO3JIEKTPOMEXAHUYECKUX TaTYHKOB.

[IpenonaBanre OUCHMIUIMHBI IpEeIyCMaTpUBaeT clieAylomye (OpMbl OpraHU3aLUu
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIE padOTHI, CAMOCTOSITEIbHAS Pad0Ta 00YHArOIIETOCs.

IIporpaMMoil IHCHUIUIMHBI TPELYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJSA: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHUS JAMUCLUIUIMHBI COCTaBIsAET 5 3adeTHbIX eauHul, 180
4acoB.

SI3pIK 00y4EHUS 10 TUCHUITIIMHE KPYCCKUHN »



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILINHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

1.2. llenbto mnpenoaaBaHus JTUCHUIUIMHBI «ba3oBble TEXHOJIOTMH MPOU3BOJICTBA
AIIEKTPOHHBIX CPEACTB» sBJIsieTcs (POpMUpOBaHUE YIIIyOJCHHON MOJATOTOBKU CTYJIEHTOB
HanpasiieHus: «KoHCTpyHMpoBaHUME U TEXHOJOTUS BJEKTPOHHBIX cpeacTB». (OCHOBHBIMU
3a/7la4aMM M3y4€HUsl TUCLUIUIMHBI SBJSETCS MOJyUYEHUE CTYJEHTaAaMH TEOPETUUYECKUX 3HAHUU U
MPAKTUYECKUX  HAaBBIKOB 1O  0a30BbIM  TEXHOJOTHSIM W TUIOBBIM  KOHCTPYKLHUSM
MukpocucteMHo# Texuuku (MCT),

1.3. JucuumiumHa BXOOUT B  COCTaB  4acTd, (OpPMUPYEMOHl  ydyaCTHHUKaMU
00pa30BaTe/IbHBIX OTHOLIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.4. IlepeueHb IUIAHUPYEMBIX PE3YJITATOB OOYUEHUS 10 IUCLUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AMCUMILIMHBI OOydarolMiCsA AOKEH 001anaTh ClEAYIOMKUMU
KOMIETSHIMSIMHU WM WX YacTaMU. KoMIEeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Konu
Kareropus (rpymnmna) Kon n HauMeHoBaHME WHIUKATOPA JOCTHIKEHHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIINHU
KOMIIETEHIINHU

I1K-1 Criocoben
CTPOUTH NPOCTEHIINE
buznvecKue u
MaTeMaTHYeCKre
MO/JIENIN CXEM,
KOHCTPYKIUHU U
TEXHOJIOTUYECKUX
IIPOLIECCOB
[TpodeccrnonanbHble | 3MEKTPOHHBIX
KOMITETEHIIHH CPEZICTB PAa3INIHOTO
(YHKIIMOHAJIBHOTO
Ha3HAYCHUS, a TAKKE
UCIOJIb30BaTh
CTaHJapTHBIE
IPOTPaMMHBIE
CpeCTBa X
KOMITHIOTEPHOTO
MOJICJIMPOBAHUS

I1IK-1.3.1 3HaeT KOHCTPYKLIUU IEKTPOHHBIX
CPEICTB Pa3IMYHOIr0 (PYHKIHOHAIBHOTO
Ha3HAYCHUS

ITK-7 Criocoben
BbINONHATH paboTel | [1K-7.3.2 3HaeT meTonuyeckyro 0a3y u3MepeHuit
10 TEXHOJIOTUYECKON | apaMeTPOB TEXHOJIOIMYECKHUX IPOLECCOB U

[Tpodeccuonanbubie
KOMITETEHIIMH MOJIFTOTOBKE TECTUPOBAHUS IPOAYKTa IPOU3BOJICTBA

IIPOU3BOJICTBA [IK-7.Y.1 ymeeT ocymecTBIATh PEINIAMEHTHOE

AIIEKTPOHHBIX oOciyXuBaHUE 000pYT0BaHUS

CPEICTB

ITK-9 Cnocoben

HaJIa)XKUBATh

? T11K-9.3.1 3HaeT MeTONLI HAJTIATKU
[TpodeccnonanbHble | UCNIBITHIBATS,
U3MEPUTENBHOTO, TUarHOCTUYECKOTO U

KOMIIETEHIIUU IIPOBEPSATH

TEXHOJIOTUIECKOTO 000pYTOBaHHUSI
paboTOCIOCOOHOCTH

HU3MCPUTCIILHOIO,




JUArHoCTU4Y€CCKOro,
TEXHOJIOTUIECKOTO
00opy1oBaHus,
UCTIOJIB3YEMOT0 TIPH
PCIICHUHN PA3JIMYHBIX
TEXHOJIOTUIECKUX U
MMPONU3BOACTBCHHBIX
3aja4 Jis
DJIEKTPOHHBIX
Cpe/ICTB

[Tpodeccuonanbuble
KOMITETECHIHH

[1K-10 Criocoben
OCYILECTBIISATh
MOHTAaX, UCTIBITAHUS
U clady B
AKCIUTyaTalrio
OTIBITHBIX 00PA3IOB
U3IeIni
3IIEKTPOHHOU
TEXHUKH

I1K-10.3.1 3HaeT npaBuga U HOPMbI MOHTaXXa U
WCIIBITAHUH CIIOKHOTO AJICKTPOHHOTO
o0opy10BaHUs

I1K-10.B.1 Bnameetr HaBBIKAaMU CHavH B
AKCIUTyaTaIMIO OMBITHBIX 00Pa310B U3IEeTU
AJICKTPOHHOU TEXHUKH

2. Mecro nucuuruinHbL B cTpykType OI1
JucuumninHa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
IIPU U3YUYEHHUH CIEAYIOUIUX JUCIMILINH!
«Matepuainbl 1 KOMIOHEHTBI AJIEKTPOHHBIX CPEJICTBY,
«DU3MKO-XUMUYECKHE OCHOBBI TEXHOJIOTUH 3JIEKTPOHHBIX CPEJICTBY,
«®Du3nyeckre 0OCHOBBI MUKPOIJIEKTPOHUKNY,
«Texnonorus npoussoacTea IC».

3HaHuUs, TOJYyYCHHBbIE TPH HM3YyUYCHUHM Marepuana JaHHOW JUCIUIUIMHBI, WMEIOT Kak
CaMOCTOATENIbHOE 3HAUYCHHUE, TAK U MOTYT HUCIIOJIb30BATHCS IIPU U3YUYECHUH JAPYTUX JUCLUUILUINH!
«TexHOJIOrur MUKPOCUCTEMHON TEXHUKH.

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 006 obmeM oO0beMe MUCHUIUIMHBI, TPYJIOEMKOCTH OTAENBHBIX BHJIOB y4eOHOM
paboThI O AUCIUIITNHE (M pacTpeie]IeHne 3TOH TPYJO0EMKOCTH IO CeMecTpaM) PeACTaBICHbI B

Tabaure 2.
Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI
TpyaoeMKkocTh o
Bun yuebnoit paboTbl Bcero ceMecTpam
Neb
1 2 3

Oowan mpyooemkocmp OUCUUNTUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacoe npakmuyeckoi no020moeKu 34 34
Ayoumopnuie 3anamus, BCEro vac. 68 68
B TOM YHCIIE:

nekiuu (JI), (vac) 34 34

npaktuueckue/cemunapckue 3anarus (113),

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (gac)




9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 76 76
Buo npomescymounoi ammecmayuu: 3ayer,
madd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI YK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUJaM 3aHSATHI.
Paznensl, TeMBI AUCHUTIIMHBI U MX TPYIAOEMKOCTh PUBEICHBI B TaOIUIIE 3.

Tabmuna 3 — Pa3ensl, TeMbl AUCUUILIUHBL, X TPYAOEMKOCTh

Pa3nensl, TeMbI TUCIMITIINHEI Jlexwmn | 13 (C3)) - JIP KII CPC
ACTIEL, JctL (qac) (qac) (qac) (qac) (qac)
Cemectp 6

Pazmen 1. Knaccudukanus u TpUHIUTBI TIOCTPOCHUS 2 4 5

CPEJICTB MUKPOCUCTEMHOM TEXHUKH

Paznen 2. Matepuansl, puMeHseMble 115 2 4 5

npousBoactea MOMC

Pazgnen 3. Ocobennoctu nmpoekTupoBanuss MOMC 2 4 6

Pasnen 4. Texnonornueckuit cuate3 MOMC 4 2 6

Paznen 5. TunoBble U IEPCIIEKTUBHbBIE

KoHCTpyKImu MOMC 4 2 6

Paznen 6. TumoBbie TEXHOJIOTUYECKUE OTIEPAIIUU B 4 4 6

npousBoactee MOMC

Paznen 7. KonctpyupoBaHue U pacueT 3JIEMEHTOB 4 2 6

MOBOMC, ocHOBaHHBIX Ha Pa3JIMYHBIX TEXHOJOTHUSX

Paznen 8. IlepcriekTHBHBIE TEXHOJOTHUU MPOU3BO/ICTBA 2 2 6

MOMC

Paznen 9. Hanorexnonorus. HaHoCTpyKTyphI 1 2 2 6

HaHOMaTepHaIbl

Paznen 10. Camoc60opka u KaTtanus HaHOCTPYKTYP 2 2 6

Paznen 11. Mexanudeckue U 31€KTPUIECKUE 2 2 6

CBOWCTBA HAHOMATEPHAIOB

Paznen 12. HaHo31meKTpOMEXaHUYECKHUE CUCTEMBI 2 2 6

Paznen 13. Metonbl uccieqoBaHusl HAHOCTPYKTYP 2 2 6

Hroro B cemectpe: 34 34 76
Htoro 34 34 0 0 76

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromMMHUCs ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
IpoeCCHOHATIBHOM 1€ TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena HasBaHue u conepxanue pa3fenoB U TeM JEKIIMOHHBIX 3aHATHN

Pazpea 1. Kaaccnduxanusa nu npuHIMNBI TOCTPOEHHUS CPEACTB
MHKPOCHCTEMHOM TeXHUKHU. VcTopus pa3Butus
MHUKPOCUCTEMHON TEXHUKH. MUKPOITEKTPOMEXaHUYECKUE




CHCTEMBI — COBPEMEHHBIN ATaIl TEXHUYECKON IBOJIIOILUU
TBEPIOTENbHOI MUKpodnekTpoHuku. Kiaccuduxanus MOMC.
[TnanapHbIe 1 00BEMHBIE MUKPOKOHCTPYKIIMH U OCHOBHBIC
MPUHIUIIBI UX TOCTPOCHHUS U U3TOTOBJIEHUS. [lepcriekTuBHbBIE
HaIMpaBJICHUS PA3BUTHS CPEACTB MUKPOCUCTEMOTEXHUKU

Pa3znea 2.

MatepuaJbl, npuMeHsieMble VISl IIPOU3BO/JACTBA YCTPOICTB
MOMC. XapaKTepuCTUKa OCHOBHBIX MaTE€pPUAJIOB,
IPUMEHSIEMBIX JUIsl U3roToBiIeHus uzaenuii MOMC.
KoncTpykunonssie marepuainsl usaennii MOMC: kpeMHui,
MeTaJlJIbl, KEpaMMKa, CTEKJIA, [I0JIUMEPHI.

Pa3znea 3.

OcobennocTu npoekTupoBanus ycrpoiicrs MOMC.
OcHoBHbI€ 351eMeHTbl KoHCTpYKInid MOMC. IIpoekTupoBanue
KOHCOJIeH, MeMOpaH, MOCTOB — 3ieMeHTOB MOMC. B3aumocBsi3b
MEXIy IJIaHAPHBIMU MPUHLIHMIIAMU HpoekTupoBanust MOMC u
IJIaHAPHOU TEXHOJIOTHEN UX U3rOTOBIICHHUS.

Pazgen 4.

Texnonornueckunii cunrte3 ycrpoiicte MOMC. Hcxoansie
ycioBusi cuHTe3a. O0beMHbIe TeXHOIOTUU. [loBepXHOCTHBIE
texHosioruu. LIGA — texnosnorus.

Pa3zneua 5.

Tunosble  NepCHeKTUBHbIE KOHCTPYKIUN YCTPOMCTB
MODMC. Jlatunku gaBneHus. JlaTuuku JTMHEUHBIX YCKOPEHUH.
JlaTunku aOCOMIOTHBIX YIVIOBBIX CKOpocTel. JlaTunku
XUMHUYECKOTO cocTaBa. Mukpoxpomarorpadsl. buocencopsr u
AKCIPECC-aHATIU3aTOPBI.

Pasnen 6.

TunoBble TeXHOJOTHYeCKHE ONlePAllUM B IPOM3BO/ICTBE
yerpoiictB MOMC. Onepanuu OYMCTKU TOBEPXHOCTH
nojsoxek. OcaxxJieHue MacCUBUPYIOMINX AUIIEKTPUUECKUX
wieHok (Si02, Si3 N4). OcaxaeHne MeTalInyecKux 1
(beppoMarHuTHBIX IIEHOK. JIuTOrpadguueckue onepamnmu.
«KuakoctHoe» u «cyxoe» TpaBienue. Coopka MOMC.

Pazgen 7.

KoncTrpyupoBanue u pacuer 3jieMeHTOB ycTpoiictB MOMC,
OCHOBAHHBIX HA Pa3JIMYHbIX TexHoJorusix. Koncrpykuuu,
OCHOBaHHbIE Ha KpeMHHEBOW TexHooruu. Koncrpyuposanue u
METO/Ibl pacueTa KPEMHHEBBIX MOABHKHBIX MUKPOMEXaHUYECKUX
CUCTEM U MUKPOTHPOCKOIIOB Ha IOBEPXHOCTHBIX aKyCTUYECKHX
BonHax (ITAB). KoncTpyrnpoBaHue 1 METOJ] pacueTa PeMHHUEBBIX
aKCeJIepOMETPOB. AHAIIN3 U NOJIXO0/ K KOHCTPYHPOBAHUIO U
pacuery MOMC Ha 0CHOBE TE€H30PE3UCTUBHBIX
MOJTyIPOBOJIHUKOBBIX CTpYKTYp. KoHCTpyHpoBaHue u pacuer
MOSMC, 0CHOBaHHBIX Ha MbE303IEKTPUUECKUX TPUHIIUIIAX.
KoHncTpyupoBanue u pacuer mbe303JIeKTPUIECKHX MEMOpaH,
IpeHa3HaYeHHBIX JIJIs pab0Thl Ha 00BEMHBIX aKyCTUYECKUX
BoHax (OAB). KorctpyupoBanue u pacueT pe30oHaTOPOB U
nuHUH 3axepxku Ha [TAB.

Pa3pgen 8.

IlepciekTHBHBIE TEXHOJIOTHH MMPOU3BOACTBA YCTPOHCTB
MDMC. Texnonorus SI MOX. Texnonorus Hex SIL.




ELTRAN

Texuonorua SCREAM. Texuonorus EFAB. Texuomorus

Paznen 9.

N3 MCTAJTNIMYCCKUX HAHOYACTHII.

HaHoTexHOJIOTHSA KaK OCHOBHOE HaITpaBJICHUE Pa3BUTHA

BBICOKUX TeXHOJIOTHI. OCHOBHBIE HaITpaBJICHHUA HAY4YHBIX
HCCJIC,I[OB&HHI;'I " INIPaKTHYCCKHUE IIPUMCHCHUA HAHOTEXHOJIOTHH.
HaHOKJ'IaCTepBI MCTAJIJIOB U ITOJIYIIPOBOAHHUKOB. I'a3oBBIC

Hanorexnosiorusi. HaHOCTPYKTYpBI M HAHOMAaTePHAJIbI.

MOJIEKYJIPHBIE KIIACTEPBL. Y TIIEPOJIHBIE HAHOCTPYKTYPBI U
HaHOTPYOkH. OOBEMHBIE HAHOCTPYKTYpPHUPOBAHHbBIE MAaTEPHAIIBL.
PasynopsinodeHHbIe CTPYKTYPBI U HAHOKpUCTAJUIbL. Kpucrasuisl

Paznmeu 10.

KOJIJIOMABI.

CamocOopka n kaTajau3 HaHOCTPYKTYP. [Ipoueccer
camocOopku. [TomynpoBOIHUKOBBIE OCPOBKOBBIE CTPYKTYPHI U
monocnou. Katanus nHanoctpyktyp. [lopuctsie matepuansl,

Paszgen 11.
HAHOMATEPHAJIOB

MexaHnuuyeckue v JICKTPUYECCKHUE CBOMCTBA

Paznmen 12.

HAHOMIPUOOPBL. METOAbl CHHTE3a HAHOYCTPOUCTB.

H3H03HeKTp0MeX3HI/I‘{eCKI/Ie cucreMbl. HaHoMammHe 1

Paznmen 13.

HUCCIIETOBAHUN.

MeToabl ucciie10BaHUsI HAHOCTPYKTYP. MccnenoBanus ¢
MIPUMEHEHHUEM aTOMHOTO CHJIOBOIO MHKpOCKoma. Bo3aMokHOCTH
CKaHUPYIOIIETO TYHHEJILHOTO MUKPOCKOIIA U HaIlpaBJICHUS

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

Temel MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHLI B Ta6J'II/II_Ie 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJIOEMKOCTh

N3 aux Ne
No | Tembl npaktrueckux | @OpMbI NpaKTHYECKUX | TPyHOEMKOCTh, |IPAKTUYECKOU |pa3aeia
/1 3aHATHI 3aHATHI (dac) MOATOTOBKH, | TUCIIHII
(gac) JIMHBI
Y4eOHBIM MIaHOM HE MPEIyCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHSATHUS
TeMmbl JTabopaTOPHBIX 3aHATHH U X TPYJIOEMKOCTh PUBECHBI B TabuIE 6.
Tabnuna 6 — JlabopaTtopHbIe 3aHATHS U UX TPYJIOEMKOCTh
W3 aux No
Ne HaumenoBanne 1abopatopHbIX paboT TpynoemKocts, | npakTHieckoi | pasiena
n/m (uac) MTOATOTOBKH, | JHCILIHII
(gac) JIMHBI
Cemectp 6
[uk nabopaTOpHBIX PabOT MO aHATHU3Y 10 10 2
TOYHOCTH TEXHOJIOTHYECKHUX ONeparui
[ukn nabopaTopHBIX paboT MO 7 7 3
HCCIIEAOBAHUIO METO0B BRIOOPOYHOTO




KOHTpPOJIsI Ka4eCTBa MPOAYKLIHH

[uxn mabopaToOpHBIX paboOT 1Mo 10 10 4
UCCIIEIOBAaHUE METOI0B 00ECTICUCHUS
3aJJaHHOH TOYHOCTH IPHU COOPKE
JJIEKTPOHHOM aIapaTypbl

[uxn mabopaToOpHBIX paboOT 1Mo 7 7 5
WCCJICIOBAHNE BIUSHUS TEXHOJIOTHUECKUX
(aKTOpPOB Ha MapamMeTpbl MHOTOCIIOMHBIX
MEYATHBIX IUIaT

Bcero 34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOITHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00yJaromuxcs
Bunbl caMmocTosTenbHON pabOTHI B €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Buabl camocToaTeabHOM paboThl U €€ TPYJ0EMKOCTh

N Bcero, | Cemectp 6,
Bun camocrositensHOl paboTh
yac qac
1 2 3
N3y4eHne TeoOpeTHIECKOro MaTepuania
30 30
nucuurnHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinoninenue pedepara (P)
[TonroroBka K TeKyIieMy KOHTPOJIO 23 23
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a0uHNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
23 23
atrecrauuu (ITA)
Bcero: 76 76

5. IlepeueHb yueOHO-METOINYECKOTO 0OECIICUEHUS
JUISL CAMOCTOSITETTEHOM pabOThI 00YUYAIOIINUXCS IO TUCIUIUINHE (MOIYJTIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHb MeUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

KomiuectBo 3K3eMIUIsipoB B
Wlnp/ bubnuorpaduyeckas ccpiika OubmoTexe
URL agpec (KpoMe 371EeKTPOHHBIX

IK3EMILTSIPOB)

629.7(JIUAIT) | KoHcTpynpoBaHu€ U TEXHOJIOTHUS 20




I122 U3MEPUTEIIBHO- BBIUNCIUTEIBHBIX
KOMIUIEKCOB JIETaTEIbHBIX aliapaToB
[Tekcr] : yae6HOE mocobue / B. I1. [Namkos,
S1. A. ITonosckas, O. M. ®unonos. - CIIO. :
Usn-so JIMAII, 1991. - 100 c.

621.396.6(075) | KoncrpyupoBaH#e U TEXHOJIOTHs 44
B67 W3TOTOBJICHUS PAIUOICKTPOHHOMN
anmaparypsl [Tekcr] : yue6nuk / H.

®. Bomnepnep. - Kues : Buma mik., 1970. -

363 c.
621.396 KoncTpyupoBanue paguosieKTpOHHON 32
1128 anmapatypsl :OCHOBHBIE TPOOIEMBI U

coBpemMeHHoe cocrosinue [Teker] / B.
b.Ilectpsikos. - M. : Cos. paauo, 1969. -

208 c.
621.38 90 BbynbrueB A.JI. DnexTpoHHBIE TPUOOPHI. — 4
M.: JIatit, 2000. — 416 c.
681.2 (I'VAID) | Jlapun B.I1., lenect JI.K. 300
J25 KoHcTpynpoBaHue U poOU3BOJCTBO

TUIIOBBIX MPUOOPOB U YCTPOUCTB: Yued.
noco6ue st By3oB / CIIOI'Y AIL. CIIG.
2005. — 300 »ks.

7. TlepedyeHb INEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTh «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTtn «HTepHeT»
URL anpec HaumeHnoBanue
Hoctyn B OBC «Jlanpy ocymiectBisieTcs no gorosopy N2 26 u N227
http://lib.aanet.ru/ ot 31.01.2021

Hoctyn B ObC «ZNANIUM» ocymiectBisiercs o gorosopy N2 058
ot 27.02.2023
Jloctyn B OBC «FOPAWT ocymectBisercs o gorosopy N2 257 ot
29.05.2023

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHHA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHS, HCIIONB3YEeMOTO TIPH OCYIIESCTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOECTICUeHHUS TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedens nporpaMMHOTO 00ECTICYSHHS

Ne i/t Haumenosanmue

He npenycmorpeno



http://lib.aanet.ru/

8.2. Ilepeuenp WH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM,HCITIOTh3YEMBIX npu
OCYILIECTBIICHIMH 00pa30BaTEIBHOTO MPOLECcca MO AUCIUTUINHE

[lepeyeHbp WCMONB3YEMBIX WH(POPMANMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
tabnuie 11.

Tabnuna 11— [epeuens nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHIUYECKON 6a3bl

Ne HanmeHnoBaHue cocTaBHON YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (npu HEOOXOMMOCTH)
1 | JlexuuoHHas ayiuTopus 13-07 (bM)

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTaIlNH
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS MPOBEACHUS IPOMEXKYTOYHOM aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIIIMHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIluU

Buj npoMexxyTO4YHOI arTecTalun [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crircok BOMPOCOB K SK3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHI C(HOPMHUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyYalONMMHCS TPUMEHSETCST S-0ajuibHasi MIKajla OUEeHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIIN, KoTopas mpuBeeHa B Tabuuue 14. B TeueHne cemecTpa MOXET MCIIOJIb30BaThCA
100-6annpHast ~ mKajma ~ MOMYJIbHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olileHKH YPOBHSI CHOPMHUPOBAHHOCTH KOMITETEHLIUH

Or1reHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayupHas mKana PaKTep bopmrp HH

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— OMUpAasCh Ha 3HAHUS OCHOBHOH W JOMOJHHUTEIBHOH JUTEPaTypHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHS C TIPAKTUICCKOM
JeSITebHOCTHIO HAIIPABIICHHUS;

— yMeJi0 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaeMbIEe UM UJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMOH CIIEMAIM3UPOBAHHBIX MMOHSITHH.

COTIIMYHO»
GauTCHO»

— 00yuaroIuiics TBEPIO YCBOMJ IPOrPAMMHBI MaTepHal, IPaMOTHO U
no CymecCcTBy wusjaract €ro, OonvupasCcb Ha 3HAHUA OCHOBHOM
«XOPOILIO» THTEPATYDHL,

«3a9TCHO» — HE JIOIYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBACT YCBOCHHLIC 3HAHHUA C HpaKTquCKOﬁ ACATCIIBHOCTBIO




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO
(GauTCHO»

JUTEPaTYpHI;
— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

HaIpaBJICHUS;
— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MPOrpaMMHBINA MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONUpascCh HAa 3HAHUS TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHHA B IPAKTHYCCKOM IMPHUMCEHCHUHN 3HAHUM

— 3aTpyaHseTcs B (OPMYITUPOBAHUU BHIBOJOB U 0000IIIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOH ClelnaaIn3uPOBAHHBIX MOHITHA.

«HCYHAOBJICTBOPUTCIILHO»
«HC€ 3a4TCHO»

MarepHana;
— JIONTyCKaeT  CYIIECTBEHHBIC  OIIMOKH U
PAacCMOTPEHHU TMPOOJIEM B KOHKPETHOM HAIPaBJICHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHUI.

— o0yuyaroluiicss HE YCBOWJ 3HAYUTENIBHOM 4YacTh IPOrpaMMHOrO
HETOYHOCTH  IIpU

— UCIBITBIBACT TPYAHOCTHU B IMMIPAKTUYCCKOM NPUMCHCHNUN 3HaHI/II\/JI;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBIeHbl B Tadwmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
MHAMKATOpa

1 Knaccudukanus MerooB usrorossenus MOMC [IK-1.3.1

2 Tunsl MEXaHUYECKUX JATYUKOB I1K-7.3.2

3 TepMOBaKyyMHOE HaIlbUIEHUE IIK-7.V.1

4 MoOHTaX KPEMHHUEBBIX KOMIIOHEHTOB METOIOM CIIJIaBJICHUS]) [1K-9.3.1

5 [Tpomeccrt hoTonmuTorpadguu B TEXHOIOTUH FIEKTPOHHOU [K-10.3.1
annapatypsel u MCT

6 Marepuasl 1isi MUKPOOOPabOTKH I1K-10.B.1

7 dopmMHUpoOBaHUE TOHKUX IUIEHOK U3 Okcuaa kpemuus merogom | [1K-1.3.1
TEPMOOKHUCIICHHSI

8 OcaxJIeHre TMOKCHIA U HUTPUAA KPEMHUS 11K-7.3.2

9 TepMoOKOMIIpecCHOHHAs MUKPOCBapKa [K-7.¥.1

10 TennoBsie gaTunku (TepMOMEXaHUYECKHE, [1K-9.3.1
TEPMOPE3UCTUBHBIE, TEPMONAPHI)

11 Marepuaisl, HCIIOJIb3YEMbIE B MUKPOCHCTEMAX [1K-10.3.1

12 IToBepxHOCTHAsi MUKpOOOpaboTKa [1K-10.B.1

13 BeolpainuBanue KpiucTajuioB o Merony Yoxpaabckoro [IK-1.3.1

14 Mexannueckue npeodpazoBaTenu (Ib€30pe3UCTUBHEIE, [IK-7.3.2
IIbE€30UIEKTPUUECKUE, EMKOCTHBIE U PE30HAHCHBIE)

15 OCHOBHBIE 3Tanbl TEXHOJOTMYECKOT0 Iporiecca u3rorosienns | [1K-7.V.1
MIOJIYIIPOBOIHUKOBBIX MOJIJIOKEK

16 Mexanudeckue MpUBOABI (JJIEKTPOCTATUUECKHUE U [1K-9.3.1
MbE303JIEKTPUUYECKHE)

17 [TonynpoBoaanku B TexHosoru MCT I1K-10.3.1

18 [TpeoOpa3zoBarenu (natuukn) uznydenuit (ot poronuonos no | IIK-10.B.1




IIUPOMETPOB)
19 MerTtoabl OCaKaeHU TOHKUX IUIeHOoK n3 Si02 [IK-1.3.1
20 Knaccudukanus meronoB uzroroienuss MOMC ycTpoiicTB [IK-7.3.2
21 YnakoBka MOMC yCcTpolCTB B METAINIMYECKUE KOPITyCca I1K-7.V.1
22 CpencTBa u3MepeHus napaMeTpoB OKPY>KaIOIIEH Cpebl, I1K-9.3.1

OCHOBHBI€ THUIIbI JATYUKOB
23 [IpumeHeHne eMKOCTHBIX npuBoaoB B MCT MIK-10.3.1
24 OcaxxJieHHE NOIMKPUCTANINYECKOT0 KPEMHHUS [IK-10.B.1
25 MeTtox aHOTHOTO COEAUHEHUS [1K-1.3.1
26 [1nazmenHoe xumuueckoe Tpasienue (I11XT) [IK-7.3.2
27 Cxema yCTaHOBKHM ISl OCXA€HU TOHKUX TuieHoK u3 SI02 u | TIK-7.V.1

Si3N4(xuMuyeckoe ocakJeHHEe U3 Ta30BOM (ha3bl IPH HUZKOM

JTABJICHUH )
28 Tunsl MUKPOCTPYKTYP, BXoaaumx B coctaB MOMC [1K-9.3.1
29 Cgapka nasienuem CKMH T1K-10.3.1
30 TexHonorus 00beMHON MUKPOOOPAOOTKH I1K-10.B.1
Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3ama4) s 3adera / qudd. 3adera sHMKaTOpA

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

MpeICTaBICHBI B Tabmwuie 17.
Tabnuna 17 — IlepedeHp TeM Ui KYpCOBOTO TPOEKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOM pabOTHI

[lepeuenr TeM [l KypcOBOTO MPOEKTUPOBAHUSA/BBIIIONHEHUS KYpPCOBOM pabOTHhI

Ne /i [TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
~ KypCOBOM paboThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bonpocsl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTalliM B BHJIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — IIpumepHBbIH IepedeHb BOIIPOCOB ISl TECTOB

No /1t

[IpuMepHBIi TepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHAMKATOPA

WNuctpykuus. [Tpounraiite 3aganue u BEIOEPUTE OMH MPABUIHHBIN
OTBET

KakoBa ocHOBHas 11€71h TEXHUKO-3KOHOMHUUYECKOTO o0ocHOBaHus (TDO)
pu pa3paboTKe IEKTPOHHBIX CPECTB?

A) Omnpenenenre TpeOOBaHUI K TEXHUIECKOMY OOCITYKUBaHUIO

B) Ananu3 croumoctu u 0xuaaeMoit 3 PeKTUBHOCTH MPOEKTA

C) Coznanne 3KCIuTyaTalluOHHOM TOKYMEHTAIUH

D) Pa3paboTka nmporpaMMHOT0 0OecTiedeH sl ISl U3Aeus

Wuctpykuusd. [IpounTaiite 3a1anue U BEIOEPUTE OJAUH HIIM HECKOJIBKO
MIPaBWJIbHBIX OTBETOB.

Kaxkue kiroueBsie (pakTOpbl yUUTHIBAIOTCS MpU oAroToBke TOO st
MOJICPHM3ALIMU JIEKTPOHHOIO CpeACTBa?

[1K-1




A) DKxoHOMHUECKAs 11€7eCO00Pa3ZHOCTh MOJICPHU3ALIUT
B) AHanu3 KOHKYPEHTHBIX pelieHUui

C) Uctopuueckue naHHbIE O HAJEKHOCTH YCTPOHCTBA
D) JInuynble mpeAnoYTEeHUS 3aKa3unKa

Wuctpykuusd. [IpounTaiite 3aganue 1 pacroiaokUTe BApUaHTHI OTBETA B
IIpaBWJIBHOM MOCJIE10BATENIbHOCTH.

Pacnionoxwure 3Tamnsl pa3paboTKH TEXHUKO-DKOHOMUYECKOTO
ob6ocHoBanus (TDO) B npaBWIbHON MTOCIICIOBATEILHOCTH:

A) OnieHKa TEXHHYECKUX XapaKTEPUCTUK CYIIECTBYIOUIETO yCTPONUCTBA
B) Ananus 3aTpar Ha pa3paboTKy U BHEJIpEHHE

C) Onpenenenne BO3MOKHBIX BapUaHTOB MOJIEPHU3ALUU

D) IloaroroBka 3akiIt04eHHs O 1IE1€CO00Pa3HOCTH IPOEKTa

Wnctpykuus. [IpounTaiite TEKCT M yCTaHOBUTE cOOTBETCTBUE. K
KaXX/101 TTO3UIMH B JIEBOM CTOJIOIIE TOJOEPUTE COOTBETCTBYIOILYIO
MO3UIIMIO B IPABOM CTOJIOLIE.

YcTaHoBUTE COOTBETCTBUE MEXKAY eMeHTamMu TOO u ux
Ha3HAuYEHUEM:

A) Ananus peiHOYHOH oTpedHOoCcTH — 1) OneHka BocTpeO0OBaHHOCTH
YCTPOMCTBA Ha PbIHKE

B) Ouenka 3arpat Ha MojepHuU3aIuo — 2) Berancienne pruHaHCOBBIX
BJIOXKEHUH B IPOEKT

C) CpaBHenue ¢ aHanoramMu — 3) AHaiIu3 KOHKYPEHTHBIX PELIeHUH U
MIPEUMYIIECTB

3anuuuTe BeIOpaHHbIE HUQPHI IO COOTBETCTBYIOUIMMH OyKBAMU:
A B C

Nuctpykuusd. [Ipounraiite 3ananue U JaiTe CBOM pa3BEpHYTHI BAPUAHT
OTBETA.

OnummMre OCHOBHBIE MTApaMETPhl, KOTOPbIE HEOOXOJUMO YUUTHIBATh MPU
MOATOTOBKE TEXHUKO-I3KOHOMHUYECKOT0 o0ocHOoBanus (TD0) s HoBOrO
3JIEKTPOHHOT'O YCTPOWCTBA.

Wuctpykuus. [IpounTaiite 3amanue u BBIOEPUTE OJUH MPABUIHHBIN
OTBET

Urto 03HAYAET TEXHOJIOTUIHOCTh KOHCTPYKIIUHU JJIEKTPOHHOTO CpeicTBa?
A) CooTBeTCTBUE JOKYMEHTALMU TPeOOBAaHUAM HOPMATUBHBIX aKTOB

B) Munnmu3anus 3atpat Ha IpOU3BOACTBO U COOPKY MPH COOJIIOIEHUN
TEeXHUYECKUX TpeOOBaHUN

C) Bo3M0OXHOCTh MOZICpHH3AIIMN YCTPONCTBA O€3 U3MEHEHUS
JTOKYMEHTaLUU

D) OpuenTanust KOHCTPYKIIMHA UCKITIOUYUTEITHFHO Ha PYYHOE
MIPOU3BO/ICTBO

WNuctpykuus. [Ipounraiite 3amanre u BBIOEPUTE OJTUH UK HECKOJIBKO
MpaBHUJILHBIX OTBCTOB.
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Kakue mapameTpbl yUUTHIBAIOTCS TIPH aHATH3E TEXHOJIOTUIHOCTH
KOHCTpYKTOpcKou mokymenTtanuu (KJI[)?

A) IIpocToTa U3roTOBJICHUS U COOPKU

B) KosnruecTBO UCMOJIb3yEeMBIX CTAHIAPTHBIX KOMIIOHEHTOB

C) Bec u pa3zmepbl KOHEYHOTO U3JEIHS

D) LiBet kopmyca ycTpoiicTBa

Wuctpykuus. [IpounTaiite 3ajanue 1 pacnoaoKuTe BapuaHThl OTBETA B
IIPaBWJIbHOM MOCJIE10BATENIbHOCTH.

Pacrnionoxxure stambl npopadotku K/ Ha TEXHOIOTHYHOCTH B
MIPaBUIILHOM TIOCJIEOBATEIbHOCTH

A) AHanu3 KOHCTPYKIMH Ha COOTBETCTBUE TPEOOBAHHIM
TEXHOJIOTUYHOCTHU

B) Onenka 3arpar Ha IpOU3BOJCTBO U COOPKY

C) BersBiieHHe y3KUX MECT B TEXHOJIOTHYECKOM MpoIecce

D) BHeceHne KOppeKTUPOBOK B KOHCTPYKTOPCKYIO JOKYMEHTAIUIO

Nucrpyknus. [Ipounraiite TEKCT U yCTaHOBUTE cOOTBETCTBHE. K
KaX/1011 MO3ULIMU B JIEBOM CTOJIOLIE OJ0epUTE COOTBETCTBYIOLIYIO
MO3UIIMIO B TIPABOM CTOJIOIIE.

Y CcTaHOBHUTE COOTBETCTBUE MEXKITYy aCIIEKTAMU TEXHOJIOTUIHOCTH M UX
3HAYCHUEM:

A) Yaudukanus komnoHeHToB — 1) CHIbKeHHEe ce0eCTOMMOCTH 3a CUET
MIPUMEHEHHSI CTaHIAPTHBIX JeTanei

B) Munnmu3zanust yncia TeXHOJIOTHYECKUX onepanuii — 2) Y CcKopeHue
cOOpKM U CHHKEHHS BEPOSITHOCTH Opaka

C) Ucnonbs3zoBaHue aBTOMaTU3UPOBAHHOI'O KOHTPOJISL KayecTBa — 3)
[ToBbllIeHNE TOUHOCTH MPOU3BO/ICTBA

3anumuTe BeIOpaHHbIE HUQPHI O] COOTBETCTBYIOUIMMH OyKBAMU:
A B C

10.

Nuctpykuusd. [Ipounraiite 3ananue U JaiTe CBOM pa3BEpHYTHI BAPUAHT
OTBETA.

OnuimmnTe OCHOBHBIC METOJbI MOBBIICHUA TCXHOJIOIMYHOCTU
KOHCTPYKIHWU SJICKTPOHHBIX CPCACTB.

11.

WNuctpyknus. [Ipounraiite 3a1anre u BBIOEPUTE OJIUH MTPABUITLHBIIN
OTBET

KaxoBa ocHOBHas 11€J1h pa3pabOTKKU MapIIpyTa U3TOTOBICHHUS
9JEKTPOHHBIX CPEICTB?

A) ObecrieueHrie MUHUMAIbHOTO KOJMYECTBA JIeTajle B KOHCTPYKITUH
B) Onrumu3anust mociaea0BaTeIbHOCTH TEXHOIOTUYECKUX OTIEpaITii
111 5 PEeKTUBHOTO MPOU3BOICTBA

C) Pa3paboTka KOHCTPYKTOPCKOM TOKYMEHTAIIHH

D) Onpenenenre KOHEUHOTO MOJIH30BATENS U3IETHS

12.

Wuctpykuus. [lpounTaiite 3a1aHue U BEIOEPUTE OAMH MIIM HECKOJIBKO
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MpaBHUJILHBIX OTBCTOB.

Kakue gakTopbl yIUTHIBAIOTCS TIPU Pa3pabOTKE TEXHOIOTUIECKOTO
MapuIpyTa U3rOTOBJICHHS JICKTPOHHBIX U3ICIUI?

A) IlocnenoBarenbHOCTh TEXHOIOTUUECKUX OTIEpALIHi

B) Heo6xonumoe o6opyoBaHuE M MHCTPYMEHTHI

C) DcreTnueckue XxapakTepUCTUKU KOHEUHOTO U3/

D) Tpebyemblie XxapaKTEepUCTHKN HAJCKHOCTH U KaueCTBa

13.

Wuctpykuusa. [IpounTaiite 3ajanue 1 pacnoaoKuTe BapuaHThl OTBETA B
IIpaBWJIbHOM MOCJIE10BATENIBHOCTH.

Pacnionoxwure 3Tansl pa3paboTKH MapuIpyTa U3rOTOBIICHUS
JIEKTPOHHBIX CPEJICTB B IIPABUIILHOM MOCIIEA0BATEILHOCTH:

A) AHanu3 TeXHMYECKUX TPEeOOBAaHUMN K U3JENINIO

B) Onpenenenune nocieaoBaTebHOCTH TEXHOIOTHYECKUX ONIEpaLfii
C) Bb16op HE00X01MMOr0o 000pYy10BaHUS U HHCTPYMEHTOB

D) Ouenka kauecTBa U COOTBETCTBHE TPEOOBAHUAM

14.

Wuctpykims. [IpounTaiite TEKCT M yCTaHOBUTE COOTBETCTBUE. K
Ka)KJI0M TTO3UIIMHU B JIEBOM CTOJIOIIE TOI0EPUTE COOTBETCTBYIOILYIO
MO3UIIMIO B TIPABOM CTOJIOIIE.

VY cTaHOBUTE COOTBETCTBUE MEKY IEMEHTAMU TEXHOJIOTMUECKOTO
MapuIpyTa ¥ uX QyHKIUSIMH:

A) Onepanmonnas kapta — 1) Onpezaenser nociae10BaTeNbHOCTh
BBITIOJTHEHUS] TEXHOJIOTUYECKUX ONepaluii

B) Cnenudukanus marepuanoB — 2) ONuChIBaeT UCIOIb3yeMble
KOMIUIEKTYIOIINE U MaTepUalIbl

C) Kapra xonTposns kagectBa — 3) ComepxuT TpeOOBaHUS K IPOBEPKE
W3JIeHsl Ha COOTBETCTBUE

3anummre BoIOpaHHbIE M(PBI 0] COOTBETCTBYIOIIMMU OyKBaMU:
A B C

15.

HNuctpykuus. [IpounTaiite 3aanre u gailiTe CBOW pa3BEPHYTHIN BApUAHT
OTBETA.

Onummre 0OCHOBHBIE OCOOEHHOCTH TEXHOJIIOTHUECKOTO MapIipyTa
W3rOTOBJICHUS M3AEJUN TUIA "cucTtema B Kopiryce'.

16.

Wuctpykuus. [Ipounraiite 3aganue u BEIOEPUTE OIMH MPABUIHHBIN
OTBET

KaxoBa ocHOBHasI 11€1b pa3pabOTKH TEXHOJIOTHYECKON JOKYMEHTAIH
(TI) Ha cOOpKY M MOHTaX SJIEKTPOHHBIX CPEICTB?

A) OmpenenneHre CTOMMOCTH KOMITOHEHTOB

B) Ontumusanus nporecca cOOpKH U KOHTPOJISI KayecTBa

C) Pa3paboTka TEXHUYECKOTO 3a/IaHKsI Ha MPOEKTUPOBAHNE

D) Ananu3 peIHOYHOTO CIIPOCa HA MPOTYKIIUIO

17.

Wuctpykuus. [lpounTaiite 3a1aHue U BEIOEPUTE OAMH MIIM HECKOJIBKO
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MpaBHUJILHBIX OTBCTOB.

Kakue moxyMeHThI BXOJST B COCTaB TEXHOJIOTHYECKON JOKYMEHTAIIUI
(TH) nns cOOpKU M MOHTa)Ka AJIEKTPOHHBIX CPEICTB?

A) TexHomoruueckas kapra

B) Kapra BXogHOTO KOHTpPOJIS

C) lu3aiiH-MaKeT KopIyca yCTpOoHCTBa

D) Kapra BbIXOHOTO KOHTPOJISL U UCITBITAHUI

Wuctpykuusd. [IpounTaiite 3aganue 1 pacroiaokUTe BApUaHTHI OTBETA B
IIpaBWJIbHOM MOCJIE10BATENIBHOCTH.

Pacnionoxwure 3Tansl pa3paboTKH TEXHOIOTUYECKOH TOKYMEHTAIUN
(T1) B mpaBUIIBHO¥ MOCIIEIOBATEIHBHOCTH

18. | A) Pa3paboTka TEXHOJIOTHUECKON KapThl COOPKHU

B) Onpenenenue TpeGoBaHM K BXOAHOMY KOHTPOJIIO AeTajeil u
MaTepHaJloB

C) Onpenenenre napaMeTpoB KOHTPOJISI KAUeCTBA U HCTIBITAHHHA

D) CornacoBanue u yTBEpKICHHE TEXHOJIOTHYECKON TOKYMEHTAIIMH

NHucrpyknus. [IpounTaiite TEKCT U ycTaHOBUTE cOOTBEeTCTBHE. K
KaX/1011 MO3ULIMU B JIEBOM CTOJIOLIE IOJJ0EPUTE COOTBETCTBYIOLLYIO
MO3UIIMIO B TIPABOM CTOJIOIIE.

YcTaHOBUTE COOTBETCTBUE MEK/Y BUJIAMU TEXHOJIOTUYECKOU
JOKYMEHTAIlUM U UX Ha3HAUCHUEM:

A) Kapra BxogHoro koHtposas — 1) Onpenenser KpuTepuu NpueMKU
neTanel ¥ MaTepuanoB

19. | B) Texnonoruveckas kapta coopku — 2) Onpenensier
M0CJIeI0BATENbHOCTD ONepannuii COOpKU U MOHTaXa

C) Kapra BbixogHoro koHTpoist — 3) ColepkKuT nepedeHb UCTIbITaHUN
Y METOJIbI TPOBEPKHU T'OTOBOTO M3ETHUS

3anuuuTe BeIOpaHHbIE HUQPHI 1OJ] COOTBETCTBYIOUIMMH OYKBAMU:
A B C

Nucrpyknus. [Ipounraiite 3ananue u 1aiTe CBOM pa3BEpHYTHIM BapUAHT
OTBETA.

20.
Onumure oCHOBHbIE TPEOOBAaHUS K TEXHOJIOTMUYECKOM TOKyMEHTAllU1 Ha
cOOpKY M MOHTaX 3JIEKTPOHHBIX CPEJICTB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIMXCS 3a09HON (hOPMBI
00ydYeHUsI, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHno

10.4. Metoauyeckue  MaTepHaNbl,  ONPEACIAIONIME  TMPOIEAYPHl  OIICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)Karcs B




JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUPYIOUIMX TMOPAIOK H MPOUEAYPY
MPOBCACHUA TCKYIICTO KOHTPOJA YCIICBACMOCTHU U HpOMe)KYTOqHOﬁ arTecranuu 06yan0meca
'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHHUIIIIMHBI

11.1. Meroauueckue ykazaHus i OOy4yaroIIMXCs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JIEKLIMOHHOIO MaTepHuaja — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riryOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
($yHIaMEHTAIBHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHUS, HOBEHIINX
JOCTMO)KEHUI Hay4dHOH MbIcinu. B yueOHOM mporiecce JeKIHs BBIIOJIHAET METOAO0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AaeT LEeIbHOE NPEACTaBIE€HUE O AMCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yYarOMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX ONPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pa3BuTHE HOPOQPECCUOHANBHO-JIENOBBIX  KayecTB, JIIOOBM K MpeaAMeTy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 MHTEPECa, HEOOXOAUMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YeHUE 3HAHUH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIy4Y€HHe TOYHOIO MOHUMAaHMs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.

JIekuMOHHBI MaTepHalm MOXET CONPOBOXKIAThCA JIEMOHCTpaluend CIaioB H
UCMOJIb30BAaHUEM pA3aTOYHOrO MaTepuajna MpH TNPOBEIEHUH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETBHBIX TEMATHUK I10 IUCHUIUINHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuana:

- TeMaTHUYECKHE JIEKIIUU 110 pa3ziesaM Kypca;

- ACMOHCTpalunsa CJ'IaI\/'II[OB;
- KOHTPOJIBHBIC BOIIPOCHI K pa3aciiaM Kypca.

JIeKIMOHHBIE MaTepHalibl UMEIOTCS B U3JaHHOM BHUJE, B BUJE DJEKTPOHHBIX PECypCOB
oubmnorexu ['YAIL

11.2. Meroanueckue yKazaHHs ISl OOyYaroIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATHH

[IpakTrueckoe 3aHITHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3aIiyd y4eOHOTO
mpoliecca, 3aKII0Yaronasicsl B BHITOTHEHUN 00YyJaIOIIUMUCS MO PYKOBOJACTBOM MperoaaBaTens
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C IETbI0 YCBOCHHS HAYyYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JEATEIHLHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHUS ISl 00YUYAIOIIEroCs SBISICTCS MPUBUTHE O0yYarOIIMMCS
YMEHHUI U HaBBIKOB MPAKTUYECKOU IEATENBHOCTH IO U3YYaEMOW TUCLUIIIIMHE.

[Tnanupyembie pe3yabTaThl IPU OCBOCHUH O00YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIMA:



— 3aKperuvieHue, YriyOleHue, pacIIupeHue M JeTalu3alis 3HAHUA IpH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHUC IIO3HABATCIIbHBIX CHOCO6HOCTCI7[, CaMOCTOATCIIBHOCTHU MBIIIJICHUA,
TBOPYECKOH aKTHBHOCTH;

— OBJIAJICHHEC HOBBIMH METOJAaMH M METOJUKAMH H3Y4YCHUsT KOHKPETHOW Yy4eOHOM
JYCLIUIIJIMHEIL

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJTYYEHHBIX 3HAHWH JUIs
BBITTOJIHEHHSI 33 /IaHHIA;

— olecrnieueHre PalMOHAIBHOTO COYETAHHS KOJUICKTHMBHOM W MHIMBHIYaJTbHOH (GOpM
00yueHusl.

TpeboBaHus K IPOBEACHUIO MPAKTHUECKUX 3aHATHH
Tlpakmuueckue 3aHamus 6bINOIHAIOMCA 8 Klacce OJisl 2PYRNOBbIX OUCKYCCUUL.

11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUics BBIMOIHAET paboTy 10
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IperojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
YYaCTHA.

s oOywarommxcsi 1Mo 3a04HOM (opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJTIIOYATh B CE0S1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHS] CaMOCTOSITENbHON paboThl, y obOywaromierocs (Gopmupyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCIEBAa€MOCTH B TepHOJ OOydYeHHs, TOMOTAaeT IIOJYYUTh HABBIKH TTOBBIMICHHUS
npo¢eCcCHOHATIBHOIO YPOBHS.

MeroauyeckuMHu ~ MaTepuallaMH,  HaNpaBJSIOIIMMU  CaMOCTOSITENBHYIO — paboTty
00yYaroIuXCASIBISIOTCS:

—  y4eOHO-METOIMYECKUI MaTepHa 1o JUCIHIINHE;

— METOJIUYECKHE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
10 3209HO (hopMe 00yUeHHS).

11.4. Metoauueckre yKa3aHusl JUIsl OOy4aroUMXCs IO MPOXOXKICHUIO TEKYILEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyIIECTBISEMOrO B TEUEHUE CEMecTpa C IIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

IIpn npoBeneHMHM TEKyLIEr0 KOHTPOJSA YCIIEBAEMOCTH HCIOJB3YIOTCS KOHTPOJIBHBIE
TECTOBBIE BOIIPOCHI, IIPEICTABICHHBIE B METOIMYECKUX YKA3aHUAX 10 MPOXOKICHUIO TEKYILIErO
KOHTpOJISI YCIIEBaeMOCTU. Pe3ynbpTaThl TEKYIIEro KOHTPOJS OLIEHUBAIOTCS M YUUTHIBAIOTCS IPU
IIPOBECHUH MPOMEXYTOYHOMN aTTECTALINH.

11.5. Meroauyeckue ykazaHusi i 0OOyYarONIUXCs MO MPOXOXKICHHUIO TPOMEKYTOUHOMN
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTanusi  OOy4alOIIUXCS  TMPEAYyCMAaTPUBAEeT  OIICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATENBHBIX PE3YyJIbTAaTOB 00yUEHUS MO TUCIUILINHE BKIIOYAET B ce0s
OK3aMeH. OJK3aMe€H TMpPOBOJUTCS B MEPUOJA HSK3aMEHAIMOHHOM CECCMM W 3aBEpIIaeTcs

aTTeCTaHHOHHOfI OHeHKOﬁ «OTIIHUYHO», «XOpOoUIo», «YOOBJIETBOPHUTCIIHEHOY,
«HCYOOBJICTBOPHUTCIIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit

12.




