MHWHOBPHAYKH POCCHUHN
(penepabHOE rocygapcTBeHHOE OI01KEeTHOE 00pa30BaTe/IbHOE YUpPeKIeHHue
BbICIIIET0 00Pa30BaAHUA
«Huzkeropoackuii rocyiapcTBeHHbIN TEXHUYECKUI YHUBEPCUTET

uMm. P.E. AiiekceeBa»
AP3AMACCKHUHA NOJUTEXHUYECKHUU UHCTUTYT (®PUJIHUAJ)

AOKYMEHT NOAMUCAH
3NEKTPOHHOM NOANMUCHIO

Cep T: 00AD2E3B11AC8563850AA1C61175F08299

Bnapeneu: Me6os Bnaaumup Bnagummposny
[leiictauTeneH: ¢ 06.02.2023 no 01.05.2024

YTBEPXIAIO:
Hupexrop AIIM HI'TVY:
['ne6os B.B.
( noonucs) (®HO)
« 13 » wMas 2022 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

b1.B.11 OcHOBBI KOHCTPYUPOBAHUS DIEKTPOHHLIX CPEJICTB

(I/IH,ZleKC 1 HAMMCHOBAHUEC TUCHMIIIIMHEI 110 y‘le6HOMy rmaHy)

JUTSl IOJrOTOBKH OaKalaBpoOB

Hanpasnenue noaroroku: 11.03.03 KoHCTpyHpOBaHUE U TEXHOJIOTHUS SJISKTPOHHBIX CPEJICTB

(KOO U HAUMEHOBAHUE HANPABIICHUsL NOO20MOBKU)

HaHpaBHeHHOCTBZ IIpoeKTHpPOBaHUE U TEXHOJOTHS PAJINOIICKTPOHHBIX CPEJACTB

(naumenosanue npoPus, NPOSPAMMbL MASUCIPATNY DY)

®opma 00yueHUsI: OUHAsl, 3a0YHAS
(oyHas, OYHO-3a04HAS, 3A0YHAS)

T'onx Hayama nmoarorosku: 2022

O0beM QUCIATIIAHEL: 360/10

(uacos/s.e.)

ITpomeskyTouHas arrecTanus: dK3aMEH, 3a4€T C OLCHOU

(9K3aMeH, 3ayem ¢ OYeHKoll, 3auem)

Brimyckaromas kadenpa:KuT POC
(abbpesuamypa kagheopwi)

Kadenpa-pazpadorunx:KuT POC

(abbpesuamypa kagpeopwi)

PazpaboTtunk(n): [lypeirun b./1., cT. npenoaaBaTenb

(DUO, yuenas cmenens, yueHoe 36aHue)

r. Ap3amac

2022 r.



PabGouas nmnporpamma OUCHMIUIMHBI —pa3paboTaHa B CcOOTBeTCTBHM ¢  DenepalibHbIM
rOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM BbIcmiero oobpazoanus (PI'OC BO 3++) mo
HanpasieHuto noarotoBku 11.03.03 KoscTpyupoBaHMe M TEXHOJOTHMS AJIEKTPOHHBIX CpPEICTB,
YTBEPKJICHHOTO TpukazoM MwunoOpHayku Poccum ot 19 centsops 2017 r. Ne 928 Ha ocHOBaHMH
y4eOHOTr0 Mm1aHa, npuHATOro YueHoiM copetom AT HI'TY,

nporokon ot 17.03.2022 1. No 2

Pabouast mporpamma og00peHa Ha 3acemanuu Kadeapbi-pazpadboTynka, mpoTokon oT 12.05.2022 r. Ne

9

3aBenyrouiuii kadeapoit Smnypun H.II.
(noonucy) (DPHO)

Pabouas mporpamma pekomeHoBaHa k yreepxacanio YMK AT HI'TY,
npotokox ot 13.05.2022 1. Ne 18
3am. qupekropa o YP ypeirun A.1O.

(noonucs)

Pabouas mporpamma 3apeructpupoBana B yueoHoM otnene Ne 11.03.03-41

Havaneauk YO Measaukosa O.10.

(noonucs)

3aBenyromias OTAeIOM OUOIHOTEKN Crapoctuna O.H.

(noonucy)




5.1

5.2
521

5.2.2
5.3
6.1
6.2
6.3

7.1

7.2

©

10.

10.1

10.2
10.3
10.4
10.5
10.6
10.7

OraasJjienue

HEJIN U 3AJJAYN OCBOEHUA JUCHUTTJIIMHBI (MOJYJIIS) wovoviiiiiiiieecieeee e 4
Lenb OCBOCHUS AUCITUTUTHHBI (MOJTYIISI) c..vveeuttieeteteasreesateeessseeessseeesssseesssesssnseesssneesssseesnnneesnseesnes 4
3a1aun OCBOCHUS JUCITUTITITHBL (MOJTYTIS) 1ovuvvvrasriessreessneessneessseesssseessssesssssesssssesssssesssssessnssessnes 4
MECTO JUCLIMIUIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJILHOM
0RO LY 1Y 0 SOOI 4
KOMIIETEHLIMY OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3VJIbTATE

OCBOEHUMA JUCHHUTIIIMHBI (MOIYJIS) c.vvieiiiec e 5
CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI (MOAYJIIS) ..ooiiiiiiiieie e 8
Pacnipenenenue Tpy10eMKOCTH TUCIMIUIAHBI TIO BUJIAM PAOOT IO CEMECTPAM ..vvvvvvveervveessvneennns 8
CopepxaHue JUCHUILINHBL, CTPYKTYPUPOBAHHOE 110 PA3AETAM, TEMAM.....oeeruvirrreeriresreesineasreeses 9
TEKYILNN KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXYTOYHASI ATTECTALIMS

1O UTOI'AM OCBOEHUS JUCHUITIIMHBI (MOIYJIIA) c.ovvviiiieecie e 18
Onucanue nokaszaresaeil U KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, OTMCAHUE IIIKAall

1031 (535 070: 7 1205 6 UURRR T 18
O11eHOYHBIC CPEICTBA JIJISI KOHTPOJISI OCBOCHUS TUCITUATIITTHB ..vvvevvviesireessreessnessssnessssnessnsneens 25

TumnoBsie KOHTPOJIbHBIC 3aaHWs UM HHBIC MaTCPUAJIbI, HCO6XOIII/IMI)IG JJI1 OIICHKH 3H21HPII>1,
YMGHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIIbITA ACATCIBHOCTHU B XOAC TCKYLICTO KOHTPOJIA YCIICBACMOCTH . 25
TumnoBsie KOHTPOJIbHBIC 3aaHWs UM HMHBIC MaTCPUAJIbI, HCO6XOIII/IMI)IG JJI1 OIICHKH 3H21HPII>1,

YMEHUH, HABBIKOB U (WJIHM) OIBITA IEATSILHOCTH B XOJI€ MPOMEKYTOYHOM aTTECTAIHH ........... 29
[Iponienypa olieHUBaHUS PE3YIBTATOB OOYUCHUS 11O JUCIIUTIIHHE . ...cevvvveeereeesireeesireesineesnneans 33
YYEBHO-METOJJUYECKOE OBECIIEYEHUE JUCHUITIJINHBL ........c.cooviiiiiie 39
VYUEOHAS JTUTEPATYPA OCHOBHAS «...veeuvveeriesreessreesseeasneesseessneessesasseesmesasneesnesaneesmnesneesneeaneennnesnns 39
Y4eOHast TUTEPATYPA JTOTIOTHITEITBHAN «....vveureeseeasreesseesnreessesasseessesssseessessnseessesssseesssesnsessnesnes 39
MeToaudeckue yKa3aHusl, PCKOMCHIAIUU U IPYTHE MATEPHAIIBI K 3AHATHSM ......oevvverreeereeennes 39
NHOOPMAINOHHOE OBECITEYEHUE JUCHUIIIAHDBI ..o 39

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOMN ceTu «HTepHeT»,
HEOOXOIUMBIX JJIsi OCBOSHUS AUCHHUTUIHNHBI (MOAYJIs ), BKIIFOUAs DIEKTPOHHBIE

O01OIMOTEeYHbIE U HHPOPMALIMOHHO-CITPABOUHBIE CHUCTEMBI ... .visveesireasreesereesneessneeneesnnesnneesnnens 40
[lepeueHb MUIIEH3MOHHOTO U CBOOOHO PAaCIpPOCTPAHAEMOr0 IPOrPaMMHOT0 0OecreueH s, B

TOM YHCJIE OTE€YECTBEHHOTO MTPOU3BOICTBA HEOOXOAMMOTO JUISI OCBOSHHSI TUCIUATUIAHBL. ........ 40
OBPA3OBATEJIBHBIE PECYPCBI JUIS1 UTHBAJIMJIOB U JIUL] C OB3 ........cccciiiiiee, 41

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXO/JUMOE JJIA
OCVYIIECTBJIEHMA OBPA3OBATEJIBHOI'O ITPOLIECCA 110 JUCHUIIJIMHE

(MOZIVITEO) ..ttt nm e e n e e e ne e s e e neennne s 41
METOJUYECKHE PEKOMEHJALIMN ObYYAIOIINMCA 110 OCBOEHHNIO
JIACHUTIIIAHBI (MOIIYTISL) ..o 43
OOure MeToaMYECKHe PEKOMEHAALUH JITsl 00YJaIOIIMXCsl 10 OCBOCHUIO AUCIUITUHBI,
00PA30BATEITEHBIC TEXHOTIOTHH ...vvuuvvtesteeessteeesuteesssteesssseessssesssssessasseesssseesssseesasseesnsnessnsnessnsneens 43
Metoaudeckue yKa3aHusl JUIsl 3aHATHH JTEKIUOHHOTO THIIA ...c.vvveveriuriesiersrie s sneesiessnesseessnnes 43
MeTtoaudeckue yka3aHusl 10 OCBOSHUIO JUCLUUIIIMHBI Ha TAOOPATOPHBIX PAOOTAX......vvevvense. 43
MeToaudeckue yka3aHusl 10 OCBOEHUIO JUCLMILIMHBI HA IPAKTUYECKUX 3aHATHSX ....vvvvennnee. 44
MeTtoaudeckue yka3aHHsl 10 CAMOCTOSTEIbHOU PA00TE OOYUAIOIIMXCS «v.vvvrvveenreererennreenneennnes 44
MeToaudeckue yKa3aH!sl JUIsl BBITOJHEHUS KYPCOBOTO IMPOCKTA ...cc.vveeveriurierieesiriesiessreesiesssnes 44
MeTtoaudeckue yka3aHusl 10 00eCeUeHUI0 00Pa30BATENBHOTO MPOIIECCA ...vvvvvreeirearreererennnes 45



1. IEJIM ¥ 3AJAYU OCBOEHUSI JUCLHUTINHBI

1.1 Heab ocBOCHNUSI JUCHUILINHBI (MOIYJISA)

[lenb ocBoeHuss JUCHUIUIMHBI «OCHOBBI KOHCTPYHMPOBaHHUSl D3JEKTPOHHBIX CPEACTBY» —
dbopMupoBaHUE 3HAHHI, HABBIKOB U YMEHHI B pa3zpaboTke KOHCTpyKUUd DC pa3iuuHbIX CTPYKTYPHBIX
YpOBHEH W  Ha3HAUYEHWUW, BBIIOJHEHMM HEOOXOIUMMBIX HPOEKTHBIX PACUETOB, IOATOTOBKH
KOHCTPYKTOPCKOM U TEXHUYECKON JOKYMEHTALIUH.

1.2 3agaum ocBOeHMsI AUCHUNJIMHBI (MOYJIA)

K ocHOBHBEIM 3a1a4aMOCBOCHHUA JUCHUIIIIMHBI OTHOCATCA:

— W3y4YCHHUE OCHOBHBIX ITOJIOKECHUH U IPUHIUIIOB KOHCTpYyHpoBanus OC;

— 3HAKOMCTBO C METOJIOJIOTMYECKUMH OCHOBaMUIpoleccapazpadorku IC;

— TOJyYeHHE HAYalbHBIX HABBIKOB 10 pPa3pabOTKE TEXHUUYSCKUX 3aIaHUi,BBITOJIHCHNAS WX
aHaNn3a,

— HM3YYEHHE METOJI0OB MOJCIMPOBAHUSA MpacyeTa KOHCTPYKLUHM 3JEKTPOHHBIX CPEICTB C YYETOM
BO3/ICHCTBUS BHEIIHUX JIECTAaOMIM3UPYIOIUX (DaKTOPOB,;

— 3HAKOMCTBO C MCTOAaMHU U CPCACTBAMH 3aIIUTHI SJICKTPOHHBIX CPECACTB OT HeﬁCTBHﬂ BHCUIHUX
JeCTabMIN3UPYIOIIHNX (PaKTOPOB;

— O3HAaKOMJICHHE C METOJaMM CHHTE3a W aHajh3a KOHCTPYKIUH 3JEKTPOHHBIX CPEICTB, HX
ONITHMU3AIIH;

— YTEHHE M CO3JaHME TEXHUYECKOW JIOKYMEHTAllUH, pealu3yeMoe€ IpH NPOECKTHPOBAHUU
AJIEKTPOHHBIX CPEJCTB.

2. MECTO JUCHUILIMHBI(MOAYJISI)B CTPYKTYPE OBPA3OBATEJILHOM
ITPOTPAMMBI

VYuebnas mucummmHa «OCHOBBI KOHCTPYHMPOBAHHS 3JCKTPOHHBIX CpEACTB» BKJIIOYEHA B
nepeyeHb JUCIUIUIMH BapUaTHUBHOW YacTH (YacTu, (OpMUPYEeMO#l ydacTHHKaMu 0O0pa30BaTEIbHbBIX
OTHOIICHMH), ompenenstonmx HanpasieHHocTs OIl. JlucnumimHa peanusyercs B COOTBETCTBHH C
tpedoBanusimu OI'OC, OIT BO u VII.

Jucnurmumba  Oa3wpyercss Ha  CIEAYIOIIMX  AWCHUIUIMHAX:  «MaremaTtukay,«Pu3nukay,
«mxeHepHass W KOMIbIOTepHas Tpadukay, «Marepuanbl SJIEKTPOHHOH TEXHUKH», «KOMMOHEHTHI
AJIEKTPOHHOW  TexHUKW»,  «[IpoekTtupoBanme  (QyHKIMOHAIBHBIX  y370B»,  «lIpoexTupoBanue
MEXaHUYECKUX Y3JI0B 3JICKTPOHHBIX CPEICTBY.

PesynbraTtel 00y4eHHs, MOTyYEHHBIE NMPU OCBOCHUU IUCHUIUIMHBI «OCHOBBI KOHCTPYHWPOBAaHUS
3JIEKTPOHHBIX CPEACTBY», HEOOXOAUMBI P OCBOEHUH CIEAYIONIMX TUCHMIUIMH «YTpaBIeHUE KaYeCTBOM
AJIEKTPOHHBIX  CPENCTB», «TEXHONOTHS TPOM3BOJCTBA AJIEKTPOHHBIX CpenacTBy», «KommbroTepHoe
MIPOEKTUPOBAHNE U MOJEITUPOBAHHUE 3JIEKTPOHHBIX CPEACTBY», MPEATUIUIOMHAs MPAKTHKA, BBIMOJIHEHHE U
3ammra BKP.

Pabouas mporpamMma nuciuminHbl «OCHOBBI KOHCTPYMPOBAHMS JIEKTPOHHBIX CPEICTBY» IS
WHBAJIWIOB U JIMIl C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI pa3pabaThIBACTCS WHIMBHIYATHHO C
Y4ETOM OCOOEHHOCTEH MCUXO(U3UYECKOTO Pa3BUTHUS, WHAWBUIAYAIBHBIX BO3MOXKHOCTEH M COCTOSHUS
3/I0pOBbS TAKUX 00YYArOIINXCS.



3. KOMIETEHLMH OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIbTATE
OCBOEHUS JUCHUIIIAHBI(MOLYJIST)

ITpouecc n3yueHus qUCUMILIIUHBI «OCHOBBI KOHCTPYMPOBAHUS 3JIEKTPOHHBIX CPENICTBY HAIPaBIEH
Ha (opmupoBanue 3aeMeHTOB npodeccrnonanbubix kKomneTeHuid [IKC-1 u I[IKC-3 B cooTBeTcTBHM C
®I'OC BO u OIl BO no Hampasinenuto noarotoBku 11.03.03 KoHcTpynpoBaHHE M TEXHOJOTHUA
ANEKTPOHHBIX CPE/ICTB.

Tabnuua 3.1 — @opmMupoBaHUe KOMIETEHIIMNA AUCIUTUIMHAMH
CeMecTps! (OPMHUPOBAHUS TUCIATITIHEL
Komnerenunu 6epyrest u3 YII o HarpaieHHo
MIOJIrOTOBKH OakasaBpa / MarucTpa

1 1 2] 3] 4]5 ] 6 7] 8
[IKC-1. CnocobeH nmpuMeHsTh (GU3UIECKUEe U MATEMaTUYECKHE 3aKOHBI U MOJIENHU JUIS IPOEKTUPOBAHUS CXEM,
KOHCTPYKIMHA M TEXHOJIOTMYECKHUX MPOLIECCOB
BBGZICHI/IC B CIICIUAJIBHOCTH

Kon xomnereHnny / HaMMEHOBaHHE
JUCLUILINH, (POPMHUPYIOIINX
KOMIIETEHIIHIO COBMECTHO

MaTepI/[am,I 3J'IeKTpOHHOI7I TCXHUKHU

CrenuanabHBIC TJIaBEI q)I/ISI/IKI/I

Ddusznyeckre 0CHOBBI MUKPO- U HAHOSJICKTPOHUKHU

OCHOBBI DJICKTPOTCXHUKUN

IIpoexTrpoBaHHEe MEXaHNYECKUX Y3JI0B 3JIEKTPOHHBIX CPEICTB

KonebarenbHble MpoLECcChl B 3JIEKTPOHHBIX CPEJCTBaX

CrnennanbHEIS pa3aciibl MaTEMaTHUKU

MaTtemMaTH4eCKHE OCHOBBI MIPOCKTUPOBAHUA JJICKTPOHHBIX CPECICTB

MaremaTndecKkue OCHOBEI aBTOMaTH3alll1

TexHonoruyeckast (IPOEKTHO-TEXHOJOTHUYECKasl) MPaKTHKa

DHU3UKO-XUMIYECKHIE OCHOBBI TEXHOJIOTHH OJICKTPOHHBIX CPCACTB

YHpaBJ'IeHI/IC TEXHUYCCKNUMHU CUCTEMaMH1

Lludpossie ycTpoiicTBa U 371€MEHTHI 3JIEKTPOHHBIX CPEACTB

YHpaBJ'IeHI/IC Ka4YCCTBOM JJICKTPOHHBIX CPEACTB

CXxeMOTeXHHKa

TCOpCTI/I‘IeCKI/IC OCHOBBI paANOTECXHHUKHU

Teopust nHpopManuy 1 KOAUPOBAHUS

[IpoexTnpoBanue HyHKIIMOHATIBHBIX y3JI0B

TexHOoMOrHYCCKAS (HpOGKTHO'T€XHOJ’IOFI/I‘ICCK&$[) IIpaKTUKa

OCHOBBI KOHCTPYHPOBAHHMS 3JIEKTPOHHBIX CPE/ICTB

Texauaeckas QJICKTpOANHAMMKa

Teopus 1udppoBoii 0OPaOOTKH CUTHATIOB

KommbroTepHOe poekTHpoBaHue u MoienupoBanue JC

HpCI[I[I/IHJ'IOMHaﬂ IIpaKTUKa

Brimonuenue u 3amuta BKP
ITKC-3. Crioco6eH ocymecTBIsITh KOHTPOJIb COOTBETCTBHUS pa3padaTbiBAEMBIX MPOSKTOB M TEXHUIECKON
JOKYMCHTAaIWKU CTaHaapTaM, TCXHUYCCKHUM YCJIOBHAM U JPYT'UM HOPMATUBHBLIM JOKYMCHTaM
WmxeHepHas 1 KoMIbIOTepHast rpaduka

Hane:xHOCTh 3JIEKTPOHHBIX CPEICTB

Mertposorus, craHgapTH3aus U cepTH KAy

[IpoexTupoBanue GyHKIIMOHATIBHBIX y3JI0B

ITpomsinurenasie CAITP

OCHOBEI KOHCTPYUPOBAHUA JICKTPOHHBIX CPE/ICTB

Texuomorus IIPOU3BOACTBA DJICKTPOHHBIX CPEACTB

HpeﬂHI/IHHOMHaﬂ IIpaKTUKa

Brmosnnenue u 3amura BKP

HCpC‘-ICHL IJIAaHUPYCMBIX PE3YJIbTATOB 06y‘-IeHI/I$I 110 AUCHUILIIINHE «OCHOBLI KOHCTPYUPOBAHHUA

3J'I€KTpOHHI)IX Cpe)ICTB)), COOTHCCCHHBIX C HJ'IaHI/IpyeMI)IMI/I pGSYJ'II)TaTaMI/I OCBOCHUIA OH, Hpe)ICTaBJ'IeH B
Tabm. 3.2.




Tabnuna 3.2 — [lepeueHpb nuaHUPyEMbIX Pe3ybTaTOB 00yYEHUS MO JUCIMILTUHE, COOTHECEHHBIX C IJIAaHUPYEeMbIMU pe3yibTatamMmu ocBoeHus Ol

Kon
Y HaMEHOBAaHHE
KOMIIETEHIUU

Kona u nammeHnoBaunue
WHINKATOPa JOCTIDKEHHS
KOMIIETEHIINHA

[TnaaupyemMsle pe3yabTaTsl 00yUEHNUS 110 AUCIUIUINHE

ITKC-1. Cnocoben
MPUMEHATH (HU3HMUECKHE U
MaTeMaTHYECKUE 3aKOHBI U
MOJIENHU TS
MIPOEKTUPOBAHUS CXEM,
KOHCTPYKLIHMH U
TEXHOJIOTUYECKUX
IIPOLIECCOB

HUIIKC-1.1. Onpenenser u
aHAIIM3UPYET HAYIHO-
TEXHHUYECKYIO HHPOpMAIHIO,
TpedyeMyro 1
MIPOEKTUPOBAHUS TEXHUIECKHIX
YCIJIOBUH, IPOTPaMM U METOJUK
UCTIBITAaHUH PaIM03JIEKTPOHHBIX
YCTPOMCTB U CUCTEM

3HaTh:

Hcroputo, COBpeMEHHBIN ypOBEHb, 3a1a4u
1 TIEPCHEKTUBBI PA3BUTHS 3JCKTPOHHBIX
cpenctB(DC). OCHOBHBIE POOIIEMBI
co3nanust OC pa3nuyHbIX Ha3HAYCHUH,
OTBEYAIOIIX COBPEMEHHBIM
TpeOOBaHUIM, METOIBI UX PEIICHHS.
TexHu4Yeckne XapaKTepUCTUKU U
SKOHOMHUECKHE MOKa3aTeIH
OTCUECTBEHHBIX U 3apyOEKHBIX
pa3paboTok B obmactu
PanfodIeKTPOHHON TEXHUKHU

Ymersn:

[IpoBomuTh cO60p, aHATH3 U
CHCTEMaTH3aLUIOHAYTHO-
HCCIe0BaTeIbCKOW MH(OPMALINH;
dopMyIHpoBaTh LENH U 331241
MPOEKTUPOBAHHSI KOHKPETHOTO
AJIEKTPOHHOTO CPEACTBA;
Pa3pabaTriBaTh TEXHUYECKOE 3a/laHUE,
TpeOOBaHUs U YCIIOBHS Ha

MMPOCKTUPOBAHUC SJICKTPOHHBIX CPCACTB.

Baangern:

HaBrixkamucoBMecTHOI paboTHI B
KOJIIEKTHBE, PaOOTHI C
KOMITBIOTCPHBIMH 0a3aMU TaHHBIX U
HeoOoxoaumeiMu nakeramu CAIIP.

HIIKC-1.3.

Crpour npocreifiue
(usnUecKre 1 MaTeMaTHIECKHe
MOJIEJIM YCTPOMCTB U YCTAHOBOK
NIEKTPOHUKH PAa3INIHOTO
(hyHKIIMOHATIPHOTO Ha3HAYEHNH,
a TaKk)Ke MCIOJIB3yeT
CTaHJapTHHIE IPOTPaMMHBIE
CpPEeICTBa UX KOMIIBIOTEPHOTO
MOJICTTMPOBaHHUS

3HaTh:

[TpuHOMTIBI 1 METOABI MOJETHMPOBAHNS
JIeTaleil, y37I0B U 3aBEpPIICHHBIX
KoHcTpykuui IC;

3akoHbl PU3UKU U MaTEMaTHKH,
HEOOXOIUMBIE [T TOCTPOCHUS MOJIeIIeH;
MCTO}ILI BBIITOJTHCHHUA TCXHUYCCKHUX
pacye€ToB, B TOM YUCJIC C IPUMCHECHUEM
Cp€acTB BBIYMCIIMTEIIBHONM TEXHUKU.

Ymern:

YuuTsBaTh BO3ACHCTBUE
JIECTa0IITN3NPYIOMUX (HPaKTOPOB Ha
KOHCTPYKIIMIO B pa3pabaThIBaeMbIX
mozemnax POC.

B 3aBucumocTH oT pemaemMoit 3agaun
npoextupoBanus POC ymerbpaboTatsh
caeobxoquMeiMu cucteMaMuMCAD,
EDA, CAEumu CAM.

Baanern:

Hagsikamu mocTpoeHus u
000CHOBaHUATEIUIOBBIX,
MEXaHWYECKHUX, JNEKTPUUECKHIX 1
QJICKTPOMArHuTHBIX Moz[eneﬁ
HECJIOKHBIX KOHCTPYKIIMH y3J10B U
0JIOKOB 3JIEKTPOHHBIX CPE/ICTB;
TuroBbIMU METOIAMH pacyeTa
XapaKTepUCTHK y3JI0B, MOAYJEH,
0JIOKOB M IpYTUX KOHCTPYKIMH
3JIEKTPOHHBIX CPEJICTB,;

AHanuza ¥ HHTEpIIpeTannuy ux
pe3yIbTaTOoB.




[Tponomxenne Tabmuet 3.2

MKC-3. Criocobden
OCYIIECTBIIATH
KOHTPOJIBCOOTBETCTBHS
pa3pabaTbIiBaeMbIX
MPOEKTOB U TEXHHUYECKOH
JOKYMEHTAIMH CTaHAapTaMm,
TEXHAYECKUM YCIOBUSM H
JIPYTHM HOPMaTHBHBIM
JIOKyMEHTaM.

UIIKC-3.1. 3naet
METOJMYCCKYIO 0a3y U
OLIEHUBAET COOTBETCTBHE €if
pa3pabaTbIBacMbIX
PaaMOTEXHUYECKUX JIeTalleH,
Y3JI0B U YyCTPOMCTB.

3HaTh:

Cocras, cogepxaHue U IpaBUIIa
0(OpMIICHUS TEXHHYCCKON TOKYMEHTAIUN
Ha PaJInO3JIEKTPOHHBIEC CPENICTBA; CUCTEMY
OTEUECTBEHHON CTaHIapTU3AIUH B
PaarodIEKTPOHHON MPOMBIIIIEHHOCTH

YMmern:

[TpoBoauTh 00OCHOBaHUE BHIOOPA
9JIEMEHTHOW 0a3bl M MaTEepUaIOB IS
MPOEKTUPYEMOT'0 YCTPOICTBa;
BEINOTHATE KOMIIOHOBKY
PaIrodIEKTPOHHBIX YCTPOMCTB;
OTOupaTs ONTHMAaIbHEIC IPOCKTHEIC
pEeLIeHNsT Ha BCEX 3Tarnax Ipouecca
pa3pabOTKH OT TEXHUIECKOTO 3aIaHMs 10
MOATOTOBKH IPOU3BOICTBA;
OcyIecTBIATh pacdeT OCHOBHBIX
MoKa3aTeseil KayecTBa yCTpOHUCTBa.

Baanern:

3HaHUSIMH OCHOBHBIX MOHATHUH,
ONpeNeNeHN U 3aKOHOB TEIUIO U
MaccooOMEHa, TeOPETHYCCKOM
MEXaHUKH, JIEKTPOTEXHUKHU U
3JIEKTPOAUHAMUKY;

3HaHUSIMHM OCHOBHBIX METO/IOB
MOZENUPOBaHUs, IPUHLUIIOB
MIPEACTABIEHUS MOJENIEH, OCHOB
pacdeta Mozemei.

HIIKC-3.3. YuutsIBaeT
ONTHMAJILHBIC [TAPAMETPhI
MPOCKTUPYEMBIX OOBEKTOB MPH
(hopMHUPOBAHUH TEXHUYECKOU
JIOKYMCHTAIHH

3HaTh:

XapaKTepUCTUKH BHEUTHUX BO3JCHCTBUI,
KOTOPBIM TIOJIBEPTAIOTCS KOHCTPYKIHH
POC npu skeruryatanum,

dusnyeckue SBICHNS, TPOHCXOAAIINE B
KOHCTPYKIHUSAX IIPU ACHCTBUH
MEXaHHYECKUX U TEIUIOBBIX HAarpy3o0K,
3JIEKTPOMArHUTHBIX TIOMEX, BO3IEHCTBUSA
BJIard ¥ Ap. HaKTopoB.;

Mertons! 3auuTsl OC OT 1eHCTBUA
JeCTaOMITM3UPYIOINX (aKTOPOB.

Ymersn:

Br16mpaTh KOHCTPYKTOPCKHE CIIOCOOBI,
obecneunBaromue 3amury IC ot
JIECTaOITN3NPYIOMUX (haKTOPOB;
BEIMONHATE pacyeTsl M0 OIeHKe

3 PEKTUBHOCTH 3aLIUTHl KOHCTPYKIHU
3C ot necradbun3upyomux GakTopoB.

Baanern:

OCHOBHBIMH METO/IAMH OTITUMHU3AINN
KoHcTpykuui 9C;

CrnocoOHOCTBIO OIIEHUTH CTETICHb
Ba)KHOCTH TOTO WJIM HHOT'O
napameTpa U3 Habopa mapaMmeTpoB
U3JIeNUs B 3aBUCUMOCTH OT €ro
Ha3HAYCHMUS;

HIIKC-3.4. OcymecTBusieT
KOHTPOJIb HaJ COONIOICHIEM
YCTaHOBJICHHBIX TPEOOBaHHUIA,
JICHCTBYIOILKUX HOPM, NIPaBUJI U
CTaHIApTOB MU pazpaboTke
IIPOEKTHO-KOHCTPYKTOPCKOM
JIOKyMEHTallu1

3HaTh:

TpeboBaHUs OCHOBHBIX AEHCTBYIOLINX
TOCYAapPCTBEHHBIX M KOPHOPATHBHBIX
cranaapToB u apyrux HT/;
Crenudryeckue TpeOOBaHUS K
KoHCTpyKunHu DC B 3aBUCUMOCTH OT €T0
Ha3Ha4YeHHs, Kj1acca, 00beKTa
pa3MeneHus 1 00JacTH IPUMEHECHHS.

Ymersn:

PaboTath co cipaBOYHO# 1 HOPMATHBHOM
JIOKyMEHTaLueH;

CornacoBbIBaTh TEXHUYECKHE YCIOBUS U
3aJaHHs Ha IPOEKTUPYEMOE
Pafno3IEKTPOHHOE CPEACTBO;
[IpoBOANTH TEXHUKO-3KOHOMHYECKOE
000CHOBaHNE MPUHSTHIX PEIICHHUH 110
pa3paboTKe paarodJIeKTPOHHBIX CPEICTB.

Baanern:

HaBrikamMu KOHTPOJIS IPaBUIIBHOCTH
BBITIOJTHEHUS COOPOYHBIX YePTEKEH
n3nemunit OC, uepTexen
ANEKTPUUYECKUX CXEM H JIeTaJIeH,
ANTOPUTMOB TIPOTPAMM




4. CTPYKTYPA M COJAEPKAHUE TUCLHUILIMHBI (MOAY.JIST)

4.1 Pacnpeneﬂe}me TPYAOECMKOCTH IJUCHUIIJIMHBI IO BUIaM paﬁoT Imo ceMecTpam

OO0mast TpyA0eMKOCTh IUCHUILINHBI cocTaBisier 103a4. ex. wnm 360 yvaca, pacnpeneneHue 4acoB
0 BHJaM paboT [0 ceMecTpaM IpeacTaBieHo B Tadiuue 4. 1.

Ta6muma 4.1 — Pacnipenenenne Tpy10€MKOCTH JUCIUILIMHBI 110 BUJAaM paboOT MO ceMecTpaM Jyist
CTYJICHTOB OYHOTO O0y4YeHUs / 3209HOTO O0yUCHUS

TpyaoeMKOCTb B yac

Bun yueGHOI paboThI Bcero B 1.4. 10 cemectpam
Jac. 6 cemectp/ 7 cemecTp/ —
7 cemecTp
C HCTOJBb30BaHUEM DIIEMEHTOB 3JIEKTPOHHOTO
DopMaT U3yUCHHUS JUCIUATLTHHBI
00yueHUs

OO01Iast TPYT0EMKOCTh JTUCIUIUIMHBI TI0 Y4COHOMY ITLIaHY 360/360 180/360 180/-
1. KonTakTHas padora: 157/43 86/43 71/-
1.1. AyautopHasi paGoTa, B TOM 4YHUcJIe: 148/34 82/34 66/—
3aHsATHs JIeKIMoHHOTo Thna (JI) 76/12 34/12 42/
3aHATH ceMuHapckoro Tumna (113 — ceMuHapsbl, IpakTHUECKUE 32/10 20/10 12/—
3aHATHS U Ap.)
nabopaTtopHsie pabotsr (JIP) 40/12 28/12 12/—
1.2. BueayauTopHasi, B TOM 4YHcJIe 9/9 4/9 5/-
kypcoBast pabota (nmpoext) (KP/KII) (koHCYyIbTanus, 3aIuTa) 3/3 —/3 3/-
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUH TI0 JUCIUILTHHE 4/4 4/4 -
KOHTaKTHas paboTa Ha mpomexyTouHoM KoHTpouie (KPA) 212 -2 2/—
2. CamocrositesibHasi pagora (CPC) 203/317 94/317 109/-
pedepat/acce (MOAroTOBKA) — — —
pacuérHo-rpaduyeckas padora (PI'P) (moxroroska) - - -
KOHTPOJIbHAs paboTa — — —
KypcoBas padora/mpoekt (KP/KII) (moarotoska) 55/55 —/55 55/
CaMOCTOSITENIBHOE M3yUYEHHE Pa3/iesioB, CAMOMOATOTOBKA (popaboTka
Y MOBTOPEHHUE JICKIIMOHHOTO MaTepHaja i MaTepuaia yIeOHUKOB U 94//226 76/226 18/
y4eOHBIX TOCOOUI, MOATOTOBKA K JA00PaTOPHBIM U MPAKTHICCKHM
3aHATHAM, KOJUIOKBHYM H T.1.)
IToaroToBKa K 9k3aMeHy (KOHTPOIIb) 36/36 —/36 36/—
[MoxroToBka k 3a4eTy / 3a4eTy ¢ OIIEHKOW (KOHTPOIIB) 18/- 18/- —




4.2 Conep:xaHue TUCHHUILTUHBI, CTPYKTYPHPOBAHHOE 10 pa3jejiaM, TeMaM

Tabnuna 4.2 — Conepkanue AUCHUIIINHBL, CTPYKTYPHUPOBAHHOE MO TEMaM JUIsl CTYJIEHTOB OYHOT0 00ydeHus B 6 ceMecTpe

Ilnanupyembie
(KoHTpoOJHpYyeMble
) pe3yJIbTaThl
ocpoenns: koa YK;

Buabl yueoHoli paboThl (4ac)

padota

KonTakTHas

R
OIIK; MK u HaumenoBanue pasaesnos, TeM E E E E‘ Copepixanue pa3aenoB, TeM, 3aHATHI Bung CPC
HUHAUKATOPbI E ? é § E é E
JOCTHKCHUSA 5 g Lg E : E 'g
KOMIETEeH Ml = S & E 3188
s | =
6 cemecTp
IIKC-1 Pa3gen 1. O0mme Bonpochl KOHCTPYHPOBAHUS 3JIeKTPOHHBIX CPEACTB
HIIKC-1.1 Tema 1.1. OcHOBHBIE TOHATHUSA U Pa3paboTka, KOHCTpYHpOBaHHE U NPOEKTHpOBaHKE. BHelIHee 1 BHyTpeHHEe Wzydenue
OTpeNeIeHus 05 npoektupoBanue. KoHcTpyKIMs, KOHCTPYKTUBHOE penienue. Jleranb, coopouHas TEOPETUIECKOTO
! €IMHNIA, KOMIUICKC, KOMIUIEKT. MaTepuana
[6.1.1], [6.1.4],
Tema 1.2. HMepapxus KOHCTpYKLUN Panuosnexrponnsie Moagynu POM1, POM2, POM3. IlonoxuTensHbie U [6.2.1]
JJIEKTPOHHBIX CPEJICTB 0,5 2,0 |oTrpunarenbHBIE CTOPOHBI pa3yKpyHnHEHHs KOHCTpYKuuit DC. DneMeHTHas Oa3a,
TIOKOJICHHS 3JIEMEHTHOH 0as3bl.
Kuznennslil uukin nzaenuid. Lenu u 3agaun KoHCTpyKTOpa npu co3ganuu IC. Visyuenie
Tema 1.3. Obmue nemm u 3a1a4n 30 Co3ranne HOBOTO M3/ENHs, MOJIEpHH3ALIMS, COBEPILICHCTBOBAHHE,
KOHCTPYUPOBAHUS U3JEIUN ! MouduurpoBanue n3aenus. CHCTEMHBIH M0IX0, MEKpoMHHHUaTIopu3amust JC. TeopeTquCKg 1;0 4
IlepcnieKTUBBI pa3BUTHUS PAIUOIEKTPOHUKH. marepuana [6.1.4]
Hroro no 1 pasmery 4,0 = 2,0
Paznen 2. Opranu3anus npouecca pazpadorku IC
Tewma 2.1. [Iporecc pazpaboTku u 05 YyacTHUKY TIporiecca pa3paboTku U u3rotoBienus JC N3yuenune
n3rotoBieHust C ! TEOPETUUECKOTO
Tema 2.2 Ctaauu U 3Tanbl Texuanueckoe 3amanue (T3), TeXHHUECKOE MPEATOKEHNE, ICKU3HBIA MTPOEKT, Matepuana [6.1.1]
pa3paboTKu M3AETHHA 0,5 TEXHUYECKUH MPOEKT, 3Tan «Pabouas KOHCTPYKTOpCKas JOKYMEHTAIHS)
Tema 2.3 Bunsl u conepxanue 1,0 | Buns! pabot KoHCTpyKTOpa. METOI0IOTHS aHalM3a U CHHTE3a KOHCTPYKINH, H3yuenue
pabor METOJIbl OpraHU3aluy FeHepay: MO3rOBOM ITYPM, METOJ CHHEKTUKHU U JP. TEOPETUYECKOTO
KOHCTPYKTOpa 20 [IpuHIUOBI reHepanyy UASH: acconualiii; THBEPCHY; aHAIIOTUIL; epeBoaa Matepuana [6.2.1]
)

CHUCTEMBI U IP. MCTOI[LI aHaJIn3a BapruaHTa KOHCTPYKIHHU: HOFHKO'pvaeTHLIﬁ,
MOACIMpPOBaHUC, 3BpHCTI/I‘l€CKHﬁ.




JlaGopaTopnas pa6ora Nel.
UccnenoBanne BIusHUS

BrinonHenue 3aganuid. OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI.

ITonroroska k
nabopaTOpPHBIM

(YHKIMOHAJIBHOTO Pa3yKpyITHEHHS 6.0 5,0 paboram [6.1.1],
koHCTpyKImH DC Ha OCHOBHBIC ' [6.3.7], [6.2.1]
MOKa3aTe KauecTBa
IIpakTHyeckoe 3aHsITHE Brinonnenue 3ananuid. OTBETH Ha KOHTPOJIBHBIE BOIPOCHI IToxroroska k I13
Nel.KoHCTpyKTOpPCKHH aHAIN3 [6.3.2]
ANEKTPUUECKON CXEMBI 4,0 | 100
IIPOEKTUPYEMOT0 YCTPOICTBA
Hroro no 2 pazney 3,0 6,0 40 (16,0
Paznen 3. TpeboBanus k kKoncTpykuusim IC
Tema 3.1. Knmaccugukarms 9C Obnactu npumernenus DC. Knaccudukarus B 3aBHCUMOCTH OT: TII00aIbHOM 30H | M3yueHwme
UCTIONB30BaHMA, TPeOYEMOTO YPOBHS ITOrOTOBKH MOJIB30BATEIIS, JHANla30Ha TEOPETHIECKOTO
1,0 paboYmX 4acToT, IO PEKUMY NTpUMeHEHHs ((PYHKIMOHUPOBAHHUS ), IPUHLIUITY Mmatepuana [6.1.1]
JeHCTBUS, HaAEKHOCTH, JIEMEHTHON 0a3bl, CTPYKTYpPbI KOHCTPYKIIUH,
(YHKIIMOHAIBHON CJI0XKHOCTH U .
Tema 3.1. ®axropsl, @DakTophl: KIMMaTHIECKUE, ONOJIOTNYECKHe, CTICIIMAILHBIE CPEbl, MeXaHnueckue, | M3ydenue
nectabunmsupytomue padoty 9C. 10 TeMIlepaTypHbIE, PauallOHHBIC. TEOPETHIECKOTO
! 50 Knumaruueckoe ucnonuenue IC. marepuana [6.1.1]
Tewma 3.1. [Tokazarenu kauectBa IC Haubonee Baxxupie TpeboBanns kK OC B 3aBUCUMOCTH OT Ha3HaYeHHS. Buabt N3yuenue
10 HoKa3aTesiell KayecTBa: BHEIIHNE U BHYTPEHHUE, (YHKIIMOHANBHbBIE U TEOPETUIECKOTO
! MaTepuajbHbIe, a0CONIOTHEIE, YAEIbHbIC, OTHOCUTEIbHBIC U KOMIUIEKCHBIE. Mmatepuana [6.1.1]
Tema 3.1. Onenxa kagectBa OC KommnekcHast orieHka kagectBa JC U ee IpUMEHEHHE. Nzydenue
1,0 B3anmocBs3b Mexay QyHKIMOHAIBHBIMU M MaTepUalibHBIMU rokaszatensimu OC. TEOPETUIECKOTO
[TpoexTHas orleHKa MaccorabapuTHBIX MMOKa3aTeaeil KOHCTPYKIIHH. Matepuana [6.2.1]
KC-1 JladopaTopHasi paGora Ne2. Brimonnenue 3agannii. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI IToaroToBka k
HUIIKC-1.1 CuHTe3 KOHCTpYKIMHU O10Ka 6.0 50 nabopaTOpHBIM
QpoBOro ycTpoicTBa Ha paHHUX ! ’ paboram [6.1.1],
cTagusix pa3paboTKu [6.3.7], [6.2.1]
Bomonnenue 3aganuii. OTBETHI HA KOHTPOJIBbHBIE BOIPOCHI Ioaroroska k I13,
IMpakTuyeckoe 3anHsaTHe Ne2.
Pa3paboTka TEXHUYECKOTO 3aJaHH RO HEHe
8,0 | 15,0 [6.3.3], [6.1.2]
Ha KOHCTPYHPOBAaHHUE IIEKTPOHHOTO
cpencTaa
Hroro no 3 pazgeny 4.0 6,0 8,0 25,0
MKC-3 Paznen 4. daekTpuyeckue coequHeHusi B KOHCTPYKuusax IC

10




HUIIKC-3.4 Tema 4.1. Knaccudukanms u Knaccudukanms: 1o KOHCTpYKTHBHO-TEXHOJIOTMYECKOMY UCIIOJHEHUIO, N3yuenue
IapaMeTPBbI IEKTPUIESCKUX Ha3HAYCHUIO, II0 CTPYKTYPHOMY YPOBHIO. [lapameTpsl: (pyHKIIMOHATIBHBIC U TEOPETHIECKOTO
COEIMHEHU I 0.5 MaTepHaibHbIe. PONb 3NIEKTpHYeCcKUX COCTUHEHNH B 00ecTieueHIH TIoKa3aTenen Marepuana

kauectBa IC, OCHOBHBIC TCHICHIINH PA3BHUTHSL. [6.2.4], [6.1.1],
Tewma 4.2. [leqaTHble mIaTH OCHOBHBIE CTaHAAPTEHI 10 IIEYATHBIM IIaTaM. MaTepralrsl e9aTHRIX TUIaT, UX Wzyaenwne [6.1.3],
50 XapakTepucTUKH. JKecTkre, THOKO-)KeCTKHE ¥ THOKHE TIaThl. Bumst miat no unciy | [6.1.1], [6.2.4]
' CJI0eB KOMMyTauu. TeXHIKO-3KOHOMHYECKHUE MOKa3aTeny iat. HopMsl 1 paBmiia
50 KOHCTPYPOBaHMS
Tema 4.3. O0beMHBII U TUTOCKHUIHA JKryToBoif MOHTaX, IITOCKHE KabemH 1 IUIe(bl, BUTas mapa, KOaKCHaIbHBIN Wzydenue nexmmm
ANEeKTpIYecKuii MOHTaX B DC. 0,5 Kabeb.
Tema 4.4. DnekTpu4ecKUe KOHTAKTHI Cnoco0bl BHITTOTHEHUSI, JIEKTPUIECKUE U IKCILTyaTallMOHHBIC XapaKTEePHCTHKH. Wzyuenune nekunu
1,0 [NasiHbIc ¥ CBapHBIC KOHTAKTHI, UX CPABHCHHE, 00JIacTU pUMeHEeHUs1. KOHTaKTEHI,
BBINOJTHAEMbBIE MEXaHUYECKUM ITYTEM.
Hroro no 4 pasgeny 7,0 = 5,0

IIKC-3 Pa3znen 5. MeToabl KOHCTPYHPOBaHHs W KOoMIOHOBKAa IC

HUIIKC-3.1 Tema 5.1. OcHOBHBIE METO/IBI ba3oBr1ii METO KOHCTPYHPOBAHUS U €r0 PA3HOBUIHOCTH. N3yuenue
KoHcTpyHupoBanust DC 1,0 TEOPETUYECKOTO

MaTepHaia
Tema 5.2. KoMnoHoBKa GIOKOB OcHOBHBIC MOHSTHS. PerymspHas u HeperyispHas KOMIIOHOBKU. THIIOBBIC [6.1.1], [6.1.2],
y3II0B 3,0 5 |BAPHAHTHI KOMIIOHOBKH 6s0k0B. KOMITOHOBKA TMEYaTHBIX Y3JI0B M MOAYJIEH [6.2.1]
;

Tema 5.3. OCHOBBI ’PTOHOMHUKHU [onsarus spronomuxu. ObecnedeHne COBMECTUMOCTH KOHCTpYKunu IC ¢ N3yuenue

4.0 OIIepaToOpOM, MPOEKTUPOBAHHUE NepeTHHUX NaHenei. [IoHITHS Xy10KECTBEHHOTO TEOPETHYECKOTO

KOHCTPYUPOBAHUSI. Matepuaia
[6.1.1].

JladopaTopHasi paGora Ne3. Brimonnenue 3agannii. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI IToaroToBka k
OnruMu3anus KOHCTPYKLUH 4.0 20 1a00paTOPHBIM
MOJTyJIsl IPH OTPAHWYCHUAX Ha ! ' pabotam [6.1.1],
BHOPOIPOYHOCTH [6.3.7],[6.2.1]
JladopaTopHasi padora Ne4o. Brimonnenue 3agaanii. OTBETHI HA KOHTPOJIBHBIE BOTPOCHI Tloaroroska k
KoMmioHoBKa J1u1eBoi naHenu 1a00paTOPHBIM
PaAnO3IEKTPOHHOTO YCTPOHCTBA C 4.0 50 paboram [6.1.1]
IIPUMEHEHHUEM ITPOTPaMMBbI
FrontDesigner 3.0.
IIpakTuyeckoe 3ansiTHe Ne3. Bomonnenue 3aganuii. OTBETHI HA KOHTPOJIBbHBIE BOIPOCHI Ioaroroska k I13,
AHanm3 TeXHUYECKOTO 3a1aHusI Ha 6.0 | 15.0 BBINOJIHEHHE
pa3paboTky KoHCTpyKImH IC ! ' [6.3.3], [6.1.2]
Hroro no 5 pasjenay 8,0 80 | 6,0 (27,0
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MKC-1

Paznen 6. OCHOBBI 2JIeKTPOMArHUTHOI coBMecTumMocTu (AMCO)

HUIIKC-1.3 Tema 6.1. OcHOBHBIE IOHATHUS U Uctounuku nomex. Knaccudukanus nomex. Yposau obecneyenus IMC. Nsyuenue
OTIpe/IeIICHNUS 2,0 Cpencrsa obecrieuerns OMC Ha 3Tane KOHCTPYHPOBAHUS TEOPETUIECKOTO
MaTepuana
Tema 6.2. O6ecnieuenne DMC B Brmoaenne Bo3BpaTHEIX neneil mutanns B DC. [anmpBaHmuecKkas pa3BssKa. [6.2.2], [6.2.6]
LENAX MUTaHHus Onextpuueckas ¢unbTpanus. KommoHeHTs! ¢unbTpoB. IlonmaBieHue ceTeBBIX
oMex
4,0 20 3ammTa OT UMITYJIbCHBIX IepeHanpspkeHui. [lomexu B muHaX MUTaHUA MU(POBBIX
"" | ycrpotictB. TpeOoBaHHS K pa3BOAKE MEYATHHIX IUIaT. [loMexu B IMIMHAX MHTaHUS
KOMOMHUPOBAaHHBIX YCTPOUCTB. [IpuMeHeHme OaiimacHbIX KOHAEHCATOPOB
Tema 6.3. DxpaHupoBaHue [Tonarue GnuxHeR U fanpHeH 30H. PacdeT aNeKTpHuecKuX mapaMeTpoB CPebl.
20 DeKTpocTaTuuecKoe SKpaHupoBaHue. MarHUTHOE SKpaHHPOBaHHE.
! DNeKTpOMarHUTHOE KPaHUPOBaHKE. PacueT aeKTpoOMarHuTHOTO SKpaHa
IIpakTnyeckoe 3ausTHe Ned. BBonHas nexiusi, BeIoMHEHUE 3aAaHuii. OTBETHI HA KOHTPOJIbHBIE BOMIPOCHI N3yuenue
Pacuer addexrrBHOCTH TEOPETUIECKOTO
AIEKTPOMArHUTHOTO SKPAHUPOBAHUS 201 2,0 MaTepuana
KopIyca 6J0Ka. [6.2.2], [6.2.6]
JlaGopaTopnas paGora Neda. Brmmonnenne 3agaauid. OTBETH HA KOHTPOJIBHBIE BOIPOCHI Nzydenue
Pa3paboTka KOMIIOHOBKH OJI0Ka TEOPETUIECKOTO
3JIEKTPOHHOTO CPECTBA 8,0 15,0 MaTepuaia
[6.1.2], [6.3.5],
[6.1.4]
Hroro 1o 6 pasgeny 80 | 80 |20 (19,0
Hroro no 6 cemectpy 34 28 | 20 | 94
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Tabnuna 4.3 — Conepkanue TUCHUTIINHBI, CTPYKTYPHUPOBAHHOE IO TeMaM JJIsl CTYJICHTOB OYHOTO OOyUYEHUS B 7 CEMeCTpe

Buabl yueoHoli padoThl (4ac)

ILnanupyemsle KoHTaKTHAast
KOHTPOJIHUPYEMbIE -]
( ) pegy.ﬂbIT)ZTu padora % E
ocm();ell;pll(s:: Ilﬁo(z[“yK; HaumeHoBaHue pa3neos, TeM E E - g ii Copepsxanue pa3ieos, TeM, 3aHATHIH Bun CPC
MHIUKATOPbI E ? é § B E E
JOCTHKEHHUST % g€ EE| €8
KoMMeTeHuii = S & E 5|18 s
= =
7 cemecTp
IIKC-3 Paznen 7. 3amura 9C 0T KJIMMAaTHYeCKHX BO31eHCTBHIA
HIIKC-3.3 " "
Tema 7.1. CriocoObI 3amuTHI, 3ammTa TOKPHITHAMH, 3aIATa KOPITycoM (IoJI0i 00010ukoit). ['epMeTusupyromue
3aIIUTHBIE MATEPUAIIBI Marepuainsl (KOMIayHABL, JIakd U 1p.). CriocoObl BEITIOTHEHHST OECKOPITYCHOM
2,0 repMeTH3anui. AHTHKOPPO3UIHBIC U AEKOPATUBHBIE MOKPHITHSI METAJUTHUECKUX
JleTanen.
Tema 7.2. 3amura eyaTHBIX IUIAT U 3amuTHRIC ¥ TEXHOJIOTHIECKUE TIOKPHITHA. OCHOBHBIE MTOKPHITHSA IS 00eCIIeUeHUS Nzyuenue
y3J10B nasieMocTd. [IOKpBITHS 17151 KOHTAKTOB MEYAaTHBIX coenuuuTenei. [lasnpapie Mmacku, | T€OPETHIECKOTO
2,0 MapkupoBka mar. CrienuaibHble BIaro3amuTHbeie TokpeiTus. Kinaccupukanuus u matepuana [6.1.1],
1,0 MapKH BJIAaro3al[UTHRIX MaTEPHUANIOB IIJIaT. [6.1.3]
Tema 7.3. 'epmetu3zarus 6J10KOB Heo6xonumocts repMeru3anuu. TpeOoBaHUS K KOPITYCY M €70 T€PMETHYHOCTH.
CIEMaTbHOTO Ha3HAUYEHUS MeToabl repMeTH3alMuU: CBapKa, NMaiika 10 MIBY, YIIOTHUTENbHAS POKIaaKa.
TumnoBast KOHCTPYKIMA T€PMETUIHOTO MUKPOOIIOKa. TeXHOI0rua repMeTn3aui u
2,0 KOHTPOJISI repMeTHYHOCTH. OCHOBHBIE MaTepHaIbl, HCIIOJIb3YeMbIe B KOHCTPYKIIHH.
TumnoBas KOHCTpYKIHA O6JI0Ka B CBApHOM Kopiryce. KOHCTPYKITHS ¢ YIUIOTHUTEJIBHON
MPOKIIaIKOH. PacdeT mpoyHOCTH repMEeTHYHOTO KOpITyca.
JladopaTopHbie padoThl NeS,6. Brinonnenue 3aganuii. OTBETHI Ha KOHTPOJIBbHBIE BOIPOCHI Uzyuenue
OKCIepUMEeHTaIbHO-pacyeTHOE TEOPETHYECKOTO
HCCJIEI0BaHUE TEIJIOBOIO PEKUMA 8.0 50 MaTepuana [6.3.9],
610Ka [6.1.1]
Hroro mo 7 pazaeny 6,0 8,0 = 6,0
Paznen 8. OcHOBBI TEMI0BOro KOHCTpyupoBanus IC
TKC- 13 Tewma 8.1. IloraTus u onpeneneHns TennoBoit pexxum (TP), ctanmonapHslii 1 HecTannoHapHEBIH TP, TeMnepaTypHbIi N3yuenue
MIKC-1. 0,5 Heperpes, TEIJIOBON IMOTOK, ICTOYHHUKU M CTOKH TeIljIa, Harperas 30Ha, pu3nka TEOPETHYECKOTO
nporeccos nepeaaun remia. Heobxoaumocts obecniedenus TemioBoro pexuma OC. | matepuana [6.1.1]
Tema 8.2. MexaHu3Msbl nepegadu TpexmepHOE U OJHOMEPHOE ypaBHEHUS TEIJIONPOBOJHOCTH, TPAHUYHBIE YCIOBHUSI.
Teria 05 TennonpoBoaHoCTH MaTepuanoB. EcrecTBeHHas KOHBeKIMs, 3aKOH HbroTOHA.
.

Teopwust nogobus, uncna nonobust. Kpurepun Hyccenbra, I'pacroda, [pannris n
Peiinonbica. TernooOmen usnyyenuem, 3akoH Credana-bospimana. CreneHbp
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YEPHOTHI MAaTCPUAJIOB.

Tema 8.3. Onpenenenue
Kod(HIHEHTa TeTIonepeaadn

- 1,0
KOHBEKILIMEH 0.
Tewma 8.4. [TpunmymeL,
HCTIONB3YeMBbIe TIPH MOJICITHPOBAHUH 10
TEIUIOBBIX PEKUMOB !
Tema 8.5. Tunoseie MoJeIN 0JJOKOB
H Y3JI0B
y 2,0
Tema 8.6. Metons! pacuera TP
2,0
Tema 8.7. ObecrieueHune 3aJaHHOIO
TeroBoro pexxuma IC
4,0
Tema 8.8. KoHgyKTUBHBIE CCTEMBI
OXJIKIEHUS
1,0
Tema 8.9. PanuaTtopsl oxnaxxaeHust
1,0
Tema 8.10. CnenpannHbIe
YCTPOHCTBA U CHCTEMBI OXJIKICHUS
2,0

16,0

Omnpenenenue o, IPU €CTECTBEHHOH KOHBEKIIMH B HEOTPAaHUYEHHOM IIPOCTPAHCTBE,
IPH €CTECTBEHHONW KOHBEKIMH B OTPAHHYCHHOM IPOCTPAHCTBE; ONPEICICHHE Ol
MIPY BBIHYKACHHOW KOHBEKIMHU (OOLIHIA IOAXO0, pa3IHIHbBIE CIyJIan).

[TpuHOUIBL: H30TEPMUYECKUX TOBEPXHOCTEH U 00BEMOB, CYIIEPIIO3HIIUH
TEeMIIEPaTYPHBIX HOJIEH, IPUHIUI MECTHOTO BIMSHHA. DICKTPOTEIIOBAsT aHATIOTHS,
SKBUBAJICHTHBIEC CXeMBI. THIOBBIE TOMYIIEHHS, HCIIONb3YyEMbIE IIPH MOACTHPOBAHUHT
TP.

[MocTpoeHue Monenu 6JI0Ka B TEPMETHYHOM KOPITyCe ¢ HCTOYHUKAMHU TeIlIa,
pacIpesneneHHbIMHU B IIpocTpaHcTBe. Mozens 010Ka ¢ HICTOYHUKaMH TeIua,
PAacIoNI0KeHHBIMH Ha IUIOCKOCTH. Mozenb TpaH3uCTOpa Ha paanuaTope.

Mero nmocneaoBaTenbHbIX TPUOINIKEHHUH, METO/I TEIUIOBOI XapaKTEepUCTHKH,
K03((DULMEHTHBIIT METOI.

3anaun obecneuenus: TP, 0030p ocHOBHBIX MoAX010B. Knaccudukanus u
3((hEeKTHBHOCT CHCTEM OXJIaXACHUS. BO3AyLIHOE TACCHBHOE OXJIaXACHHUE.
Bo3gymHoe 1 )KHAKOCTHOE MPUHYAUTENbHOE OXJIaxaeHue. MiMmMepcuoHHbIe
cucTeMsl oxnaxaeHust. KprorenHoe oxnakaenue. Beibop crocoba oxaxaeHus Ha
PaHHHX CTa[JHsAX POSKTUPOBAHMUSL.

O6nacT npuMeHeHus, 0000IeHHast SKBUBAJIEHTHAs cxema. MojennpoBaHue U
pacdeT TeIIOBBIX KOHTAaKTOB. BbICOKOA((EeKTHBHBIE TPOBOIHUKH TEIUIA (IIMHBI,
paMku u ap.). TeroBsle TpyOKH: 0COOEHHOCTH PabOTHI, KOHCTPYKINH, TIOKa3aTenn
3¢ dexTuBHOCTH, paboune XapaKTepUCTHKH, TPUMEHEHHEe. Pa3beMHBIe TeTIOBbIE
KOHTaKThl. CriennaabHbIe TEIUIONPOBOISIIIE MaTepHAIIBI.

PaznoBuaHoCTH pagnaTopoB. OcHOBHBIE MaTepHabl. OcOOCHHOCTH PaOOTHI U
XapakTepUCTUKH paguaTopa. OcobeHHOCTH pacyera paauaTopoB. Paguarops! Ha
MEeYaTHBIX [UIATaX, TEPMO-MOCTBHI.

Tepmonnexrpuueckue Mmoayiu (TOM): ycTpoHCTBO, NPUHIUIT ASHCTBUS,
XapaKTEePUCTHKH, IOCTOMHCTBA M HeJocTaTKu TOM, obnactu addexkTuBHOrO
npuMeHeHus. [lepcriekTuBel pa3sButus U npuMeHeHus TOM. OxnaxaeHue ¢
MOMOIIIBIO TIABSIIErOCs pabovero BEImecTBa: MPUHITUI JeHCTBHUS, TOKa3aTeIn

3¢ (HEeKTUBHOCTH, MPUMEPHI HCTIOIb30BaHMs. IMMEpPCHOHHOE OXJIaKIeHue (TIprUMep)

IpakTuyeckoe 3anaTHe Ne5.
Pacuer cpenneii Temneparypbl
KopIyca 0JI0Ka METOJaMH
MIOCTIeIOBATENbHBIX IPUOIIDKEHUN 1
TEIJIOBON XapaKTEPUCTUKU

4,0

4,0

Brimonaenue 3agannii. OTBETHI HA KOHTPOJILHBIE BOMIPOCHI

IToaroroska k I13
[6.2.4]
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IIpakTuyeckoe 3ansiTHe Ne6.

BrinonHeHue 3agaHuit. OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI

IToaroroska k I13

Be16op criocoba oxmaxaeHus Ha 30| 20 [6.3.4]
paHHUX CTaTUSIX TPOCKTUPOBAHHSI.
IMpakTHyeckoe 3ansiTue Ne7. JleMoHCTpanys IpenoaaBaTelieM PACUeTOB Pa3IMIHBIX YCTPOUCTB OXJIaKICHHS: IMoaroroska k I13
PacyeTsl yCTPONCTB OXITAKICHUS. pacuera quHaMuueckoro TP Moysis IUTaHus; pacyeTa TEIOEMKOCTH 10 MIPOYUTAHHEIM
3,0 | 2,0 |KOHCTPYKIMU MOJTYJIsl TUTAHUSI; PACUETA BPEMEHH HOPMAJILHOK PaGOThI yCTPOHCTBA, | IEKIUAM (Tema
OXJIAXIAEMOTO TUIABSAIIAMCS BEIIECTBOM, B YCIIOBHSIX BEICOKHX TEMIIEPATYP H JIp. 8.10)
Hroro no 8 pazneny 15,0 = 10,0124,0

Paznen 9. 3amura koucrpykuuii 9C ot

MEXaHH

YeCKHX BO3JAelCcTBHIA

Tema 9.1. Mexanuueckue
BO3I[CI7[CTBPIH, UX BJIUSIHUC HA

paborocnocobHocTh DC 05
Tema 9.2. MexaHu4eckue MOJIEH
0,5
Tema 9.3. Cuibl, neiicTByONINE B
Mmexanndeckoi cucreme (MC) 0,1
Tema 9.4. YpaBHeHUS TBUKESHUS
0,2
Tema 9.5. Konebanus cuctem ¢
OJIHOM CTENEeHBI0 CBOOOIBI 0,2
Tema 9.6. PacueT cobcTBEHHOIM
9aCTOTHI OAOYHBIX KOHCTPYKIIHIA. 0,5
Tema 9.7. Pacuer BEIBOIOB
paarodIIeMeHTa Ha YCTAIOCTHBIE 1,0
pa3pyueHus
Tema 9.8. [Tokazarenu
BHOPONPOYHOCTH KOHCTPYKIIUU 1,0
HKC- Tema 9.9.PacueT cOOCTBEHHBIX
HIIKC-1.3 4acTOT KOHCTPYKIUI! B BUujie 20

TIJIACTHHBI

14,0

Bunel BozneiicTBuid, MX XapakTepucTHKU. M3MeHeHus B KoHCTpyKuuax OC B
pe3ynbTaTe MEXaHUYECKUX BO3AecTBUN. [IoHATHE ycTamoCcT MaTepuaios,
CTaTUCTHKA MO OTKa3aM. YTo BEIOMpATh — HATYPHBIE UCIIBITAHUS U3AEIIHS
WIM KOMIIBIOTEPHOE MOJAEINPOBaHHE?

W3yuenue
TEOPETUYECKOT O
Marepuana [6.1.1]

Buns! mozeneit, ux xapakTepucTuky. IIpumepsl IpocThIX Moenei
KOHCTpyKIuil OC, UCMONb3yeMbIX Ha MMPAKTHKE, UX OrpaHuueHus. Mopeinb
0JI0Ka MOJTYJIbHOM KOHCTPYKITUH C IBYMSI CTETICHSIMH CBOOOJIBI.

W3yuenue
TEOPETUYECKOTO
marepuana [6.1.1]

Brinyxaaroniye, BOCCTaHaBIUBAIOIINE, AUCCUTIATUBHBIE U HHEpLHanbHble | M3ydernune

cwibl. KoadduimeHT MexaHn4ecKuX moTeph. TEOPETHIECKOTOo
marepuana [6.1.1]

VYpaeuenus Jlame, pacyeTHbIC YpaBHECHUS JIJIs TUIACTHH U JJIs OAJIOK. Nzyuenne

AHanUTAYECKUI U YMCICHHBIN METO/BI PEIICHUS ypaBHEHUI. JloCTOMHCTBa | TCOPCTUICCKOro

N HECJOCTAaTKH 3TUX METOJ0B.

Marepuana [6.1.1]

Cobonnbie konebanus. CoOCTBeHHas YacTOTa | AP. XapaKTEPHUCTUKH.
Beinyxnennbie kosebanus, K03 (GUIUEHTH TMHAMIUYHOCTH U TIepeaadn
cuctemsbl, 3QeKkT BUOPON30IIAIINY.

Pacuet 6anok ¢ paBHOMEPHO pacnpeaeIeHHOW MacCOH U C COCPEIOTOYCHHBIMU
Maccamu. OcOOEHHOCTH MOJIeIIEH B BUIE paM.

Pacuer nns nByXx cimydaes: 1) pe3oHaHC caMOTO PaJHOdIEMEHTA; 2) pe30HAHC TUIATHI
C paJHo3JICMCHTAMH.

OcHoBHble nIoka3aTenud. CoBMecTHbIE pe30HaHChl B KOHCTpYKUusax DC. IlpenenbHbie
HATPSDKEHUS. Y CIIOBUS BHOPOIPOYHOCTH KOHCTPYKIIUH.

Mogens B Buae miuactunbl. Meroa Panes. BapuaHTsl 3akperieHusi CTOpOH
IUTACTHHBI, UX YUET MPU pacuere. YUeT pa3MepoB, XapaKTEepUCTUK MaTepuaa,
CTETICHH HarpyKeHHS IJIACTUHBI. PacueT miacTuHbl Kpyriioi ¢popmer. OrieHKa
YCTaJIOCTHOM JOJITOBEYHOCTH [1€4aTHOT'O y3JIa.

Nzyuenne
TEOPETHYECKOTO
Marepuana [6.3.1]
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Tema 9.10. Pacuet co6cTBeHHOM [Tpumep cioKHOI KOHCTPYKINHU — KOHCTpYKIMU DS, cHaOKeHHOH paMKOH. N3yyenue
YacCTOTHI [IEYATHBIX Y3JI0B CIOKHBIX 1,0 Metoauka pacdera sxectkocTé DS, mpuBe1eHHON MacChl M COOCTBEHHOM YacTOTHL. | TEOPETHIECKOTO
KOHCTPYKIIHH Mmarepuana [6.3.1]
Tema 9.11. KoHCTpyKTUBHBIE CriocoObl: yacTOTHas pacCTpoiKa (TIOBBIIIEHUE KECTKOCTH), YBEJIMUEHUE cTeneHn | M3ydyeHue
cnoco6s! 3amuTel OC ot JeMI(pUpOBaHHUs, UCIIOJIB30BaHUE aMopTH3aTopoB. ['padpukn AUX, TEOPETUYECKOT O
MEXaHUYECKUX BO3ACHCTBUIL. 0.5 JIEMOHCTPHPYIOIINE EHCTBHE CIIOCO00B 3aIIUTHL. [IpakTnieckue npuMepsl MaTepuana [6.1.1],
IToBblmIeHNE KECTKOCTH. MOBBIIIEHHS )KECTKOCTH 3JIEMEHTOB KOHCTPYKIIMU. [6.3.1]
Tema 9.12. Bubpounzomnsuusi. OO1mas XxapakTepucTHKa MEeTo1a BUOPOU30IIALIH. BruOponzonsTopsr

(amopTH3aTOPBKI): KJIacCU(UKALS, KOHCTPYKLMH, OCHOBHBIE TTapaMeTphl. BbiOop

4.0 BuOpomzomsaTopa. [Topsnok IpOeKTUPOBAHMUS CUCTEMBI BHOPOM30ISIHA. [IpHHITHITEL

Y NIPaBWJIa pacCTAHOBKH aMOPTH3aTOPOB. PacueT cOOCTBEHHON 4acTOTHI

M30JMPOBAHHOTO 00beKTa. CTAaTHIECKUI M TUHAMHYECKUI pacyeThl CUCTEMBI.
Tema 9.13. Mcnons3oBaHue B JocronHcTBa MeToAa. BapuaHTHI HCIIOIB30BaHUS MaTePHUAIOB B KOHCTPYKITHIX
KOHCTPYKIHUSIX BUOPOIIOTJIONIAIONINX 0,5 MeYaTHBIX y3JI0B, MOXyJiel 010k0B. [IpuMeHeHre B KOHCTPYKIMSAX HOIUMEPHBIX
MaTepHaJIoB. JeMIpupyomux BcTaBok. CrocoObl 3anThl U3AETHN IPH TPAHCIOPTUPOBKE.
[pakTuyeckoe 3ansaTHe Ne8. Brinonnenue 3aganuii. OTBETHI HA KOHTPOJIbHBIE BOIPOCHI. Uzyuenue
Pacyer ycTaloCTHOI 10Ir0BEYHOCTH 2,01 20 TEOPETHIECKOTO
BBIBOJIa PA/IMOZJIEMEHTA Marepuana [6.3.6]
JladopaTopHasi paGora Ne7. Brinmonnenue 3aganuii. OTBETHI HA KOHTPOJBHBIE BOIPOCHI. Nzyuenue
Hccnenosanue Momyist TEOPETHIECKOTO
TEPMOIJIEKTPUYECKOr0 OXJIAKIACHUS 4.0 4.0 MaTtepuaa

[6.3.10]

Hroro mo 9 pasgeny 120| 4,0 | 2,01(20,0
Pa3gen 10. CranaapTu3anus ¥ KOHCTPYKTOPCKAasi JOKYMEHTAMA
Tema 10.1 CrangapTsl B [oHsATHS U oTIpeneleHus U3 00JaCTH CTaHAaPTH3ALUU Uzyuenue
KoHCTpynpoBanuu JC OO6mue TpeboBaHus K CTaHAAPTAM TEOPETHYECKOTO

[MpuHOuIE! pu pa3paboTKe K cTaHgapTaMm

marepuanal6.1.1],

2,0 Knaccudukamnus u 0003HaYCHUS CTAaHAAPTOB [6.2.4]
ECKJ u apyrue cuctembl CTaHAapTOB
2,0
Tema 10.2 KoHCcTpyKTOpCKas Krnaccudukanus u koMrmieKTHOCTh KJ|
JOKYMEHTAITHS OcHOBHBIE TpadHIeCcKie JOKYMEHTHI
2,0 TpeOGoBaHMS K BBITIOIHEHHUIO SJICKTPHIECKUX CXEM
TexctoBeie fokymeHTs! K/I, ohopmienue nepedneit u crierudukarmii
Hroro no 10 paszueny: 4,0 - - 12,0

Pa3gen 11. [IporpaMmMHbIe cpeAcTBa AJIA KOHCTPYUPOBaHUs U aHaau3a JC

16




Tema 11.10630p nporpaMMHBIX
CPEeACTB JUIsl pa3paboTKu
KoHCTpykuuit 9C

ITporpamMMHBIE cpeCcTBa KOHCTPYHPOBAHUS MOHTaXHBIX ITaT. [IporpaMMHbIe
CpeacTBa KOHCTpyupoBaHus aeraneit u coopok IC. IIporpammusie cpencTa
HMH)KEHEPHOTO aHaliu3a KOHCTpyKiui JC.

N3yyenue
TEOPETHYECKOTO

MaTepuanal6.2.5],

2,0 [7.1.4],
[7.1.5], [7.1.7],
2,0

Tema 11.2 UuTerpupoBaHHast Hoctouncta unrerpupoBansbix cucteM CAIIP. CocTtaB v BOZBMOKHOCTH CHCTEMBI
cHCTEMa IIPOTPaMMHEIX CPEACTB ACOHUKA. TIporpammusie cpenctsa ACOHUKA mist MonmennpoBaHus U pacdera
ACOHUKA TEIUTOBBIX PeKUMOB DC pa3NUIHBIX CTPYKTYPHBIX ypoBHEH. [IporpammHbie

3,0 cpencrsa ACOHUKA nns moaenupoBaHus U pacyeTa MEXaHUUECKUX BO3JACHCTBUI

U CTOMKOCTH KOHCTPYKIMM DC pa3InyHbIX CTPYKTYPHBIX YPOBHEH.

Hroro no 10 pazpneny: 5,0 = = 2,0
KYPCOBOM INPOEKT  (KII) 55
HTtoro mo 7 cemecTpy: 42,0 | 12,0 [12,0| 109
Htoro mo 6 u 7 cemecTpam: 76,0 | 32,0 [40,0| 203
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Tabnuna 4.4 - cnonab3yeMble akTUBHBIC M HHTEPAaKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHI

Bun 3anstui HanmeHnoBaHMe UCTIOB3yEMbIX AKTUBHBIX M MHTEPAKTUBHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA
Jlekuun TexHonorus pasBUTHS KPUTHUYECKOTO MBILLJICHUS
JIMCKyCCHOHHBIE TEXHOJIOTMHU
[IpakTrueckue 3aHATUS TexHonorus pasBUTHS KPUTHYECKOTO MBILLJICHUS

JIMCKYCCHOHHBIC TEXHOJIOTHH

TecToBBIC TEXHOIOTHH

TexHomoruu paboThl B MaJIbIX TpyIMIax
NHubopmannoHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH

5. TEKYIIWIA KOHTPOJIb YCIEBAEMOCTHU U MPOMEKYTOUYHAS
ATTECTALIMSI IO UTOTAM OCBOEHUSI JUCHUTIJIMHBI (MOIYJIST)

5.1 Onucanue noka3areJieil 1 KpUTEePHeB KOHTPOJISI YCIIEBA€MOCTH, ONMUCAHNE LKA
OLICHVMBAHUSA

OneHouHble MpOLEAYpPhl TEKYLUIEr0 KOHTPOJIA YCHEBAaeMOCTH M0 JUcHUIUIMHE «OCHOBBI
KOHCTPYHPOBAHHS SJIEKTPOHHBIX CPENICTBY» MPOBOJISATCS MPETIOAaBATENIEM TUCIUILTHHEI.

Ha nekumsax  oueHUBaeTcs IOCELAeMOCTb  CTYAEHTOM  JIEKLIUH, aKTUBHOCTbYYaCTHs
o0ydJaromerocsi B BOCHPUSATHH W OOCYXIEHHUH pacCMaTpUBAEMBIX BOIPOCOB, HHIMBHUIyaJbHBIC
BBICTYIIJICHUS 10 33JaHHBIM Ha CAMOCTOSITEIIbHOE PACCMOTPEHUE TEMaM.

JUIsi OLEHKM TEKYIIEro KOHTPOJISI YMEHMM HaBBIKOB TPOBOJATCS J1aOOpaToOpHbIE PabOTHI U
IIPAKTUYECKHE 3aHATUS B (OpME BBINOIHEHUS 3aAaHui. [Ipy BBINOJHEHHWH NPAKTUYECKOTO 3aJaHUs
MPEeroIaBaTeNIeM OICHUBAETCS KAaueCTBO BBHIMOJIHEHHOTO 3aJ]aHHs, CPOK €TO BBHINOJIHEHHUS, KAueCTBO U
CpOK O(OpMIIEHHs] OTYETa, OTBEThI Ha IPEUIOKEHHBIE MPENOAaBaTeIeM KOHTPOJIbHbIE BOIPOCH! YCTHO
WA B IHICBMEHHOM BHJI€ B KOHIIE OTYETA.

Onucanue nokasareyel U KpUTEpUueB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHUE IIKaJ OLCHUBAHUS Ha
JTarne TEeKyIleH aTTecTalluy MpeIcTaBiIeHb! B Tabdm. 5.1.

YacTte mpoueaypsl NPOMEKYTOUHOM aTTeCTallud MO TUCHMIUIMHE MPEACTaBICHA BHIIOJIHEHUEM
CTY/ZIGHTOM KYpPCOBOTO TIPOEKTa, C TIOCIEAYIOIINM IMPEICTaBICHHEM Ha IPOBEPKY IPETOAaBaTEINIO
BBINOJIHEHHBIX U O()OPMIIEHHBIX HAJUIEKALUM IOSICHUTEIbHOW 3allUCKU U IpaUuecKoil yacTu, U ero
3aluTa.

TumoBas TemaTHka M TpeOOBaHUS K COJAEPKAHUIO M OQOPMIIECHHIO KYpCOBOTO IPOEKTa
OTpaXKaroTcst B POHJE OIEHOYHBIX CPEJCTB AUCHUILTHHBL. CTYIeHTY BBIIACTCS WHIANBHyaTbHOE 33 JaHNE
C YKa3aHUEM JaThl BBIIAYM U CPOKA CIa4d BBIOJHEHHOTO 3a/I1aHUs Ha KypCOBOE ITPOEKTUPOBAHHUE.

OneHuBaHue pe3yiIbTaTOB KypCOBOI'O NMPOEKTHPOBAHUS MPOBOJUTCS MpErojaBaTeeM B paMKax
MPOBE/ICHUS] TEKYIUX KOHCYJIBTAUK MO KypCOBOMY MPOEKTUPOBAHHUIO M 3aIMTHI KyPCOBBIX NMPOEKTOB
00y4aroIUMHUCS.

Onwucanue mokasateneil U KPUTEpHEB KOHTPOJS YCIIEBAEMOCTH, ONHMCAHUE IIKAJI OIICHUBAHUS
pe3yabTaTOB KYpCOBOT'O MPOEKTUPOBAHUS MIPECTABICHbI B Ta0. 5.2.

[TpomexyTouHas arTecTanus 1Mo JTUCIHILIHHE B POpME KypCOBOTO MPOSKTUPOBAHUS MTPOBOIUTCS
710 HayaJia MpoBeJIeHHsI TPOMEXXYTOUHOM aTTecTaluu B (hopMe 3K3aMeHa 10 JaHHOW AUCLUIIINHE.

CryneHT mormyckaercsi K MPOMEXKYTOYHOW aTTecTaluy (9K3aMeHy), €CIIM B pe3yJibTaTe W3y4eHUs
pa3aenoB MUCIUIUIMHBI HaOpan B xoae Tekymiero koutposs mo [TKC-1 ve menee 3 6amnoB (1 6amn — mo
pe3yapTaTaM TECTHpPOBaHWS, 2 Oaula — IO pe3yJibTaTaM BBITOJHEHHUS NPAKTUYCCKUX 3aJaHAd |
OTAENBHBIX YacTeil KypcoBoro mpoekra) U [IKC-3 e menee 3 OamtoB (1 Oamnm — mo pesynbraram
TECTHpOBaHUs, 2 Oaia — M0 pe3ybTaTaM BBITOJHEHHS JTaA00OPaTOPHBIX PadOT, MPAKTUIECKUX 3aaHUN U
OT/ICIBHBIX YacTel KypCOBOTO TPOEKTA).

[Ipomexxyrounast arrecTanuss 1O JUCHUIUIAHE B (OpME KypCOBOTO TPOCKTHPOBAHUS
Ipe/rosiaraeT 3aluTy KypcoBOro MpOeKTa CTy/IeHTa U CUUTAETCs IPOIiIeHHOMN, €ClTi CTY/IeHT HaOpai He
MeHee 2 0ayioB.

[To wrtoram ocBoeHHMs IUCHMIUIMHBI «OCHOBBI KOHCTPYMPOBAHHS DSJEKTPOHHBIX CPEICTB»
MPOBOJUTCS TMPOMEXKYTOYHAsI arTecTanus oOyJaromuxcsi B (opMe »dK3aMeHa W Tperoyiaraet
IUCHMEHHBIA OTBET CTyAEHTa MO OuieraM Ha TEOpPETUYECKHE BOIPOCHl U pelIeHHE NPaKTUYECKUX




3alaHUM U3 TIEPEUHS.

DK3aMEHAIlMOHHBIN OWJeT g MPOMEXKYTOYHOW aTTecTalil COJEPKUT JBa TEOPETHUYECKUX
BOIIPOCA U OJTHO MPAKTUYECKOE 3aaHue. BpeMst Ha MOArOTOBKY OTBETOB U pELICHUE 3a/1aHus - 45 MUHYT.
[TpomexxyTouHas aTTecTalisl CYMTACTCS MPONCHHOM, €CITU CTY/ICHT HaOpasl He MeHee 2 OallyIoB.

Onucanue nokasarenell 1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONKUCAHUE IIKaJI OLICHUBaHUS Ha
JTarne MPOMEKYTOUYHOM aTTECTaIlMy IIPEICTaBIICHbI B Ta0. 5.2 u 5.3.

*KonudecTBo OAJIIOB pacCUUTHIBAETCS B COOTBETCTBUU € TaOyuueH 5.1.
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Tabmuua 5.1 — Onucanue nokasareneld 1 KpUTepUeB KOHTPOJIS yCIIEBAEMOCTH, OTIMCAaHKE IIKaJl OLCHUBAHUS Ha dTale TeKyIlel arTecTalui

KOI[ - KO)I u KpI/ITepI/II/I U 1IKaJia OIICHUBAaHUA
HaAaUMMCHOBAaHHEC IToxa3zarenu KOHTPOJIA o
HanMEHOBaHHE HHIMKATOPa yCIIeBAEMOCTH 1 xpuTepmii — 2 kpuTepHii — 3 kpuTepuii — 4 xputepuii — OpMa KOHTPOJIA
KOMIICTCHIIH OTCYTCTBHE YCBOCHUsI He MOJIHOe YCBOEHHUE Xopoiee yCBOeHHEe OTJIMYHOE YCBOEHHE
KOMIICTCHIIU
TIKC-1. HUIIKC-1.1 3uanusa: 0 6annoB 1 6ama 2 paia 3 bamna a) Konrpois
Criocoben Omnpenenser u MIKC-1.1. OcHOBHbIC OHATHSB 06IACTH a) nocemenue <30% Bcex | a) mocerenne >30%, Ho <50% | a) noceuienue >50%, Ho <80% | a) IOCELIEHHE BCEX JNEKIUH go;:(eu.lenm JeKIHK
[PUMEHATH AHATU3UPYET KOHCTPYMPOBAHMUS, LIENA U 33/1a4l KOHCTPYKTOPA. | jekrmit BCeX JTeKIHii BCeX JIeKImit 6) BHICKA3bIBAET ) Konrponb yuactus
busmaeckne | HAYIHO- ?()Tagb;:;i}::rg:fz;ﬁ?EC;:C:;B;COZ)::TO .. |0)orcyrcTne yuactus B | 6) eMHIMHOE BhICKasbIBaHME B | §) aKTHBHOE yuacTue B HeopIuHApHEIE CyxKenus B | B AMCKYCCHAX Ha
TEXHUYECKYIO . IOy 5 PP | oBeysknennu Bopocos 00CY’KIEHHH BONPOCOB 00CYKIAEHHH BOTPOCOB JHCKYCCHSIX JICKLAX
MaTeMaTH4YCeCKU HX HETAaTUBHOC BIIMSHUE, CIIOCOOBI U CPEACTBA - o o B) HpOBepKa
PIH(bOpMaHI/IIO 3aIMTH OT HUX. MlepapXuueckuii IpUHIKI B) KOHCIIEKT 110 3a[IaHHBIM | B) COCTABJIEH HE MOJIHBII B) COCTaBJICH IIOJIHBIH, HO B) COCTaBJICH ITOJIHbIMH, .
s o M
€ 3aKOHbI U TpeGyeMyo s nocTpoenns KoHCTpykumit OC, 6a30BbIil 1 Ha CaMOCTOSITENIHOS KOHCIIEKT I10 3a/[aHHBIM Ha JIOTHYECKH HE CBA3AHHbII JIOTHYECKH CBSI3aHHBIN KO;‘:“eKTOB JeKIui
MOJIEIH IS MOJYJIBHBII METObI KOHCTPYHPOBaHHsL. Brbt paccMOTPEHHE TEMaM HE | CaMOCTOSITENBHOE KOHCIIEKT I10 3a/IaHHBIM Ha KOHCIIGKT 110 3aarHbM Ha | ) 1 SCTHPOBAHHE
IDOCKTHDOBA- NPOCKTUPOBAHUA KoMIToHOBOK DC. 3aKOHBI Iepeaadn Teria B COCTaBJICH PACCMOTPEHHE TeMaM CAMOCTOATEIBHOE CAMOCTOSTENLHOE
p p TCXHUYCCKUX pPa3IMYHBIX YCJIIOBHUSX, OCHOBBI MOJIEIMPOBAHUS U F) BEPHO BBIIOJIHEHO F) BEPHO BHIIOIHEHO 240%’ HO | PaccMOTpEHUE TeMam paccMOTpeHne TeMam
HU CXEM, YCIJIOBHUHM, IPOrpaMM | Pactiera TCIUIOBEIX pekuMOB (TP) XapaKTepHsiX | <4004 recToBBIX BOIPOCOB | < 60% TECTOBBIX BOIPOCOB I') BEDPHO BBINOIHEHO >60%, HO | T) BEPHO BbINoIHeHO >80%
KOHCTDPVKIHMI 1 | ¥ MeTomK KOHCTPYKIHMIi, c1IocoObl 0OecreueHusl, 3a1aHHOro <80% TECTOBBIX BOIDOCOB
PYyKIL . TP. Ba30BbIe 3aKOHBI MEXAHUKH, METOJIBI U 0 TECTOBBIX BOIIPOCOB p
TEXHOJOrn4eck | MCHbITaHHN Ccpe/cTBa 06ecTeueH s CTOMKOCTH KOHCTPYKLMit
X IPOIIECCOB PanHOdIEKTPOHHBIX | PasIu4HbIX CTPYKTYPHBIX yPOBHEI K
yCTpOﬁCTB u MEXaHUYCCKHUM BOBHeﬁCTBHﬂM. BI/ILU)I
DJIEKTPOMAarHUTHBIX IIOMEX, UX UCTOYHUKHU U
CHCTEM. crocoObl pacrpocTpaHeHus. BiusHue momex Ha
paboty DC. MeTozbl 1 CpeACTBa 3aIUThI OT
JICHCTBHS TTOMEX.
UIIKC-1.3.
UIKC-1.3. ¢-13
OcHOBBI KOMIIBIOTEPHOTO MpoekTHpoBanus IC ¢
Crpour YYETOM BIMAHUA JeCTAGMIN3UPYIOMHX (GaKTOPOB.
TIPOCTEHIINE VYmenusn: 0 6amnoB 1 6amn 2 Hamna 3 Ganna Konrponb
(usnueckne u BBITIOJIHEHUS U
MATEMATHYECKIE HIIKC-1.1., UTIKC-1.3.I'paMOTHO UCIIONb- CryzeHrt He CTyIeHT He yBEpPEHHO CTyIeHT JeMOHCTPUPYET CTyIeHT yBepeHHO
o 30BaTh HHXKCHEPHYIO TEPMHHOIIOTHIO. HeTko JICMOHCTPUPYET YMEHHS | ICMOHCTPHUPYET YMCHUS YMEHHUS CAaMOCTOSITCIIEHO JICMOHCTPUPYET YMCHHS 33?““’1 6
MOJCIH YCTPOUCTE | popmynnpoBaTh 3aj1a4u Ha KOHCTPYHPOBAHHE | caMOCTOSITENBHO CaMOCTOSATENILHO BBIIOIHATE BBINIONHATE HHIUBUIYATbHOE | CAMOCTOSITETBHO BHMOMHSATS | TA0OPATOPHEIX PaboT
1 yCTaHOBOK U3ICITHH; aHAIM3UPOBATH IIOCTABJICHHBIC 33/1d~ | BLIOIHATE WHIMBHYaIbHOE 3aJIaHHE, 3aanue (B MOJIHOM 00bEME, HHIMBHIYATBHOE 3a1aHHE 1 IPAKTHHECKHX

INEKTPOHUKI
Pa3IUYHOTO
(hyHKIMOHATTEHOTO
Ha3HAYCHUS, a
TaKKe HCIIONB3yeT
CTaHJApTHBIC
IIPOrpaMMHEIE
CpelcTBa ux
KOMITBIOTEPHOTO
MOJICITHPOBAHUS

YH, IeJ1aTh IPaBHJIbHBIC BBIBO/IBI. BHIMOIHATE
KOMIIOHOBKH YCTPOHCTB 1,2
ypoBHei.Vcronp30BaTh yponiéHHbIe MOACTN
TEIUIOBBIX, MEXaHMYECKHX U
3JIEKTPOMAarHUTHBIX MPOLIECCOB B THITIOBBIX
KoHCTpyKIMsix DC It aHAIIN3a TIPOIIECCOB B
HHX.

WHMBHUyaJIbHOE 3a/IaHHE,
000CHOBATh CBOH
CYXKIEHHUS! TIPH 3aIUTE
oryera

000CHOBATh CBOM CYXICHUS
P 3aIlUTe 0TYeTa

BOBpEMs, C HE3HAUUTEITEHBIMU
3aMeJaHUsIMH ), 000CHOBATH
CBOM CY)KJICHHUSI TIPH 3all[HTe
oTryera

(TIpaBUIIBHO, BOBpEMs, B
TIOJTHOM 00BeME), YBEPEHHO
000CHOBATh CBOM CY>KACHHS
IpH 3aIlUTe 0TYeTa

3aJITaHIH.

Konrponb
BBITIOTHEHHSI
KypCOBOT'O IPOEKTA.

Haeviku (npu nanuuuu):

0 6amtoB

1 6amn

2 Gamna

3 bayna

HaBbIku cOCTaBNeHHUS TEIUIOBBIX K MEXaHUYEC-
KHX Mojieneif, BBIOOpa METOIHK PacueToB U
IporpaMMHBbIX cpencts.IIpakTuueckoro
UCTIONb30BAHMS OTACIBHBIX METOIOB PacyeTOB
MaccorabapuTHBIX, MEXaHUYECKUX H TEIIOBBIX
XapaKTePHCTHK IIPOCKTUPYEMOT0 H3IEIHSI.

CryzeHT He Biajieer
CaMOCTOSITENIBHBIMH
HaBBIKaMH BBITTOJIHEHHS
WHANBU/YaIbHOTO
3a/[aHusl B paMKax
npoecCHOHATBEHON
JeSITCIBHOCTH

CTyzeHT HeyBepeHHO BlaJieeT
CaMOCTOSTEbHBIMH HAaBBIKAMHU
BEITIOJTHEHHS U OhOPMIICHHS
HMHIUBUIYalIbHOTO 3aaHus B
paMkax npoQeccHoHaIbHON
JEATENBHOCTH

CTyIeHT XOpolIO BIajeeT
CaMOCTOSITeIbHBIMU HaBBIKAMHU
CBOEBPEMEHHOT'O BBITIOJHCHUSI
u 0OpMIICHHS
HHJMBUIYaJbHOTO 3aJaHMs,
KPHTHYECKOTO aHaIn3a 1
(OpMyIHPOBKH BHIBOZIOB B
paMkax npogeccHOHaIBHON
JIESITEIbHOCTH

CTyIeHT yBEpEeHHO BiaeeT
CaMOCTOSTENbHBIMHI
HaBBIKaMU CBOEBPEMEHHOTO
BBITIOJIHEHUST 1 OYOPMIICHUS
HHJMBUIYaJbHOTO 3aJaHMs,
KPHTHYECKOTO aHaIn3a 1
(hopMyITHPOBKH BBIBOZOB
(pexoMeHanuii) B paMKax
npoeccHOHaTEHOM
JESITENBHOCTH

Kontpons
BBIIIOJTHEHUS U
3aIUTHI
MPaKTHIECKHX
3aJaHui.

KonTtpons
BBITIOJTHEHUS
KypCOBOTO IIPOEKTA.




[Tponomxenne Tadbmuiet 5.1

Ko u Ko n Kputepuu u 1mikana olieHUBaHUS
HaAaHMMCHOBAHHUEC IToxa3zarenu KOHTPOJIA . . . . DopMa KOHTDOIS
HaNMCHOBAHUC HHIMKATOpa yCIIeBAaEMOCTH 1 xpuTepuii — 2 KkpuTepmii — 3 xpuTepuii — 4 xpuTepuii — op Tp
KOMIIETEHIIUNA KOMIETEHIIHN OTCYTCTBHE YCBOEHHSI He M0JIHOe YCBOEHHe Xopoliee yCBOeHHe OTJIHYHOE YCBOEHHE
IIKC-3. HUIIKC-3.1. 3Haer 3unanun: 0 6a10B 1 6amn 2 6amaa 3 pamna a) Kontpoub
Criocoben METOIHYCCKYTO MIIKC-3.1.Iepeuns pacyeros, a) nocetenue <30% Beex | a) mocemenne >30%, Ho <50% | a) nocemenue >50%, Ho <80% | a) HocelleHue Boex Jekuuit | TOCCHCHIA JTCKIHH
OCYILCCTBIIATH 0azy n OLICHHBACT HEOGXOMIMBIX Ut IIPU3HAHNS JeKuui BCEX JIEKIIHI BCeX JIEKLHii 0) BBICKa3bIBaET S)HIESZTCP:;;’XYL;ZCTM
KOHTPOJIb COOTBETCTBUC CH paspaboTaHHOI KOHCTPYKIIMH, KaK 6) OTCYTCTBHE ydacTus B 6) eIMHUYHOE BLICKA3bIBAHYE B | 6) AKTMBHOE Y4ACTHE B HEOP/MHAPHBIE CYXKICHUS B nexumf;
paspabaTbiBagMbIx | O CC ATOMICH Tpebosarmsam T3, weneii 1| ofcyixieHHN BONPOCOB 06CYXKIEHHH BOIIPOCOB 06CYXKIEHHH BOIIPOCOB JVCKYCCHAX o
COOTBETCTBHA PaINOTEXHUYECKUX 3a72 STHX PactiCTOB. B) KOHCIICKT 110 33 {aHHBIM B) COCTaBJIEH He OJIHBII B) COCTaBJIEH MOJIHEI, HO B) COCTABJIEH IIOJIHBbIH, 8) Tposepxa .
pazpabaThIBaeMBbl JeTaneii, y31oB i KMOf{TCOHHKS;iH::T:;zZﬁ:;E?;CTaﬂmx Ha CaMOCTOSTENBHOE KOHCIIEKT I10 3aJIaHHBIM Ha JIOTUYECKH HE CBA3AHHBIN JIOTUYECKH CBA3aHHBINA :)O?ZE:E;?)‘; ;T:;[{:““
X IPOEKTOB H yeTpoticTs Hpoe?;i;%wm' paccMOTpeHHe TeMaM He CaMOCTOSATEBHOE KOHCIIEKT 10 33/IaHHBIM Ha KOHCIICKT I10 3a/{aHHBIM Ha
TeXHUYCCKOI MK C-3.3. ToHsTHS ONTUMATBHOCTH COCTaBJICH PaccMOTPEHHUE TEMaM CaMOCTOATEJIbHOE CaMOCTOATEJIbHOS
T) BEPHO BBINONHEHO <40% | r) BepHO BRIMONIHEHO >40%, HO | PACCMOTpEHHE TeMaM paccMOTpeHHe TeMaM
JOKYMEHTALMH UIKC-3.3. KOHCTPYKIMU. MeToINKH BEIOOpa TECTOBEIX BOPOCOB < 60% ~600 S80%
SJeMEHTHOIt 6a3El, BAPHAHTOB 0 TECTOBBIX BOIIPOCOB T') BEPHO BBIIIOJIHEHO >60%, HO | T) BEPHO BBINOIHEHO 280%
CTanzapTam, Yuutbisaet KOHCTPYKIIHH, TPOLIECCOB YEPE3 <80% TecTOBBIX BOIIPOCOB TECTOBBIX BOIPOCOB
TEXHUYECKUM OITHUMAJIbHBIC KOMILIEKCHBIE TI0KA3aTENH Ka9eCTBa.
YCIOBUSIM U mapaMeTpbl CreneHu BIUAHUSA PabouMX PEKUMOB
MPOEKTHPYEMBIX (3JIEKTPUYECKHX, TEMITCPATYPHBIX,
I[pyrHM 06’LCKTOB HpI/I MEXaHHUYCCKHUX U D,p) 3JIEMCHTOB
HOPMaTUBHBIM (I)OpMI/IpOBaHI/II/I KOHCTPYKIIMU Ha €€ HA/IOKHOCTh.
JOKYMEHTaM TeXHUUCCKOI HIIKC-3.4.0cHoBHbIE TpeOOBaHHS U
OrpaHHUYeHHs], YCTAHABIHBAEMBIE
AOKYMEHTaluu HOPMATHBHO-TEXHUYECKOI
JIOKyMEHTaIHeil B OTHOIIEHHH BHA
HUIIKC-3.4. anmnaparypbl, KOTOPBIA
OcymecTBseT pa3pabatbiBaeTcsi B KYPCOBOM MPOEKTE.
KOHTPOJIb Hajl
coOIIoIeHuEeM
YCTAHOBIIEHHBIX Ymenua: 0 6amroB 1 Gamn 2 6amna 3 6amra Konrpons
TpeGoBaHui, MIIKC-3.3.060cHOBaHHO BHIOHPATH CTyneHT He fieMOHCTpupyeT | CTYJIEHT He yBEpEHHO CTyZIeHT JeMOHCTPHPYET CTyZIeHT yBEpPEHHO BBLIIOIHCHAA 1
NEHCTBYIOIIIX 5JIEMEHTHYIO 6a3y 11 IPOEKTa, YMEHHS CaMOCTOATEIHHO JIEMOHCTPUPYET YMEHHS YMEHHS CaMOCTOATEIHHO JIEMOHCTPUPYET YMEHHS ilal{:l?:;:{emnx
HOPM, TIPaBIJT H pasbupaThes B UepTeKax 3 BBITIOJIHST CaMOCTOSITENBHO BBIMOIHSITH BBINOJIHSTh HHAMBHAYAIBHOE | CAMOCTOATENBHO BBINOJIHATE 3fuaHmZ
CTAHIAPTOB MPH 9JIEKTPHYECKUX CXEM, JeTaneil 1 HH/MBHYalbHOE 3a[laHie, | HHAMBHAYaIbHOE 3a/[aHueE, 3aaHue (B OJIHOM 0Obeme, UHIMBHIYANLHOE 3alaHMe | o '
c6opouHbIX equHuL. Pa3pabaTbiBaTh 000CHOBATh CBOM CY)X/CHUs | 0OOCHOBATh CBOM CY)KICHHUSI BOBPEMsI, C He3HAUHTENbHBIME | (PABUJILHO, BOBPEMSI, B OHTpPOTIB
paspabotke TOTIOJIOTHH MEYATHBIX TIAT, NpH 3aIUTE OTYETA IPY 3aLIHTE OTYETa 3aMeYaHMsIMH), 000CHOBATh TIoHOM 06BheMe), yBeperHo | BPITOMHCHHIA
MPOEKTHO- _ | oTBewaronuX OCHOBHBIM TpeGOBAHHAM CBOM CYKIICHUSI TIPH 3aI[MTE oGocHoBaTh cBOU Cyxaenms | KYPCOBOTO IPOCKTA.
KOHCTPYKTOPCKOU | HopMaTUBHO-TEXHUYECKON oTyera MIPH 3aLUTE OTYETA
JIOKyMEHTalH JIOKyMEHTALUK C yY4ETOM TpeGOBaHMUIA

MTPOM3BOJICTBA.

Hagviku (npu nanuvuu):

0 GasmioB

1 6amn

2 bayuta

3 Gamna

Pa3pabareiBaTh 11 0OOPMIIATE
KOHCTPYKTOPCKYIO H TEXHUYECKYIO
JIOKyMEHTALMIO B COOTBETCTBUH C
JIEHCTBYIOMNMH HOPMAaTUBHBIMH
JIOKyMEHTaMH ¢ IPUMEHEHHEM CHCTEM
KOMIIBIOTEPHOTO IIPOSKTUPOBAHUS.

CryZneHT He Biajieer
CaMOCTOSATENbHBIMHI
HaBBIKAMU BBIIOTHEHUS
HHIUBUIYaJIbHOTO 3a1aHKs B
pamkax npodeccuoHaIbHON
JEATEILHOCTU

CTyIeHT HeyBEepEeHHO BIIafieeT
CaMOCTOSTE/IbHBIMH HAaBBIKAMH
BBITIOJHECHUST 1 OYOPMIICHUS
HHIUBUIYaJIbHOTO 3a1aHUs B
pamkax npodeccuoHaabHON
JESITEIBHOCTH

CTyIeHT XOpOIIo BlaJeeT
CaMOCTOSTEIHBIMI HABBIKAMHU
CBOCBPEMCHHOTO BBITOIHCHHS
u ohopMITeHHS
HHUBHIYaJIbHOTO 3aJaHIs,
KPHTHYECKOTO aHAIN3a 1
(OopMyIHPOBKH BBIBOJIOB B
paMKax HpodheccHoHanbHON
IeATENbHOCTH

CTyIeHT yBepeHHO BIIaeeT
CaMOCTOSTE/IbHBIMH
HaBBIKAMHU CBOCBPEMEHHOTO
BBITIOJTHEHHS U 0hOpMIICHUS
HMHANBUYalIbHOTO 3a1aHUs,
KPUTHYECKOTO aHaIN3a n
(opMyITPOBKH BBIBOIOB
(pexoMeHanuif) B paMKax
npodeccHoHaTbHOH

KonTtpons
BBITIOJTHCHNUS 1
3aIUTHI
TPaKTHYECKHUX
3aannii: Kontpons
BBITIONTHCHUS
KYpPCOBOT'O IIPOEKTA.
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JACATCIIBHOCTHU
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Tabmuna 5.2 — Onrcanue noka3aTteyel 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHKE IITKAT OICHUBAHUS HA dTaIle MPOMEKYTOYHOHN aTTecTaluu
(KypCcOBO# TTPOEKT)

Ko u Kpurepun u mkana oneHUBaHUSA
WHINKATOPHI IToxasaresnn KOHTPOIIS YCIIEBACMOCTH 1 kpurepunii — 2 KpuTepuii — 3 kpurepmii — 4 xputepuii —
JIOCTH KEHUS OTCYTCTBHE YCBOCHUS He M0JHOe YCBOeHHne Xopouiee yCBOeHHUE OTJIHYHOE YCBOCHHE
KOMIICTCHIH 3nanun: 0 6a10B 1 6ann 2 dayu1a 3 daaaa
[TyTy BEIOTHEHNS TPEOOBAHMH TEXHAIECKOTO 3a/[aHKs HA | a) COJICPIKAHUE B [[EJIOM HE a) collepKaHUe YaCTUIHO HE a) cozep)kaHue JOCTATOYHO | a) cCo/IepKaHue
H3J[e/He, Pa3padaThBACMOC B KYPCOBOM IPOCKTE. COOTBETCTBYET 3aJaHUIO COOTBETCTBYET 3aJaHUIO TIOJIHO COOTBETCTBYET IOJIHOCTBIO COOTBETCTBYET
Texuuueckne XapakTepHCTHKH OTEYECTBEHHBIX 1 ©6) GOJIBIIIOE KOIHYIECTBO 6) eCTh HApYIICHHUS B IOTHKE | 33IaHUI0 3a/IaHHUIO
HKC-1 3apyOEKHLIX aHAJIOTOB PaspadaTHIBACMOTO W3 LM, HapyIIEHUH B JIOTUKE M3II0XKEHHS MaTepHuana 0) B LIEJIOM CTPYKTYpa 0) CTpyKTypa JIOTHIECKH U
HUIIKC-1.1 | XapakrepucTUKH pa3padaThiBAEMOr0 U3EIHS, KOTOPBIE B
HAMGONIIICH CTETICHH MOTYT HOBTHATS Ha OIIYEO OLICHKY U3J0KEHUS MaTeprana B) TIOJIyY€HHBIC PE3yIbTAThl B | IOTHUECKH U METOAUIECCKH METOJMYECKH BbIIEpKaHa
KAUECTBA  KOHKYPEHTOCTIOCOGHOCTS. B) MOJIy4EHHBIE PE3ybTaThl | II€JIOM OTBEYAIOT TPEOOBAaHUSM, | BBIICpIKaHA B) HET OIMOOK PacueToB U
HE OTBEUalOT TPeOOBAHUAM, | HM3JI0KEHHBIM B 3a/laHHUH, B) UMEIOTCSI O/IHA-/IBE MIOCTPOCHUSA YepTexel
TIpUHIUIEL K METOIBI MOJIETUPOBAHHUS Y3JI0B H U3JI0KEHHBIM B 33/1aHUH, HMEIOTCS OJTHA-/[BE HECYLIECTBCHHbIE OIIMOKU B |T) BCE BBIBOJBI U
3aBepIICHHBIX KOHCTpyKIit DC (MojyIei, 6110KOB), 601B1110€ KOTUYECTBO CYIIECTBEHHBIX OIIHOKH B pacueTax, B HOCTPOCHHBIX MIPEUIOKEHUS
IIMPOKO HCIIOJB3YeMbIC B IPAKTHKE KOHCTPYHPOBAHHSL. CYIIECTBEHHBIX OIINOOK 10 | pacueTax, B MOCTPOSHHBIX JuarpaMmax M cxemax, B y0OeauTensHo
IKC-1 Kakue 13 HUX UCIIONb30BAIKCH B KyPCOBOM MPOEKTE. CYTH pabOTBI JuarpaMmax 1 cxemax, npu 0003HaUCHMAX HA YEPTEKaX |apryMEHTHPOBAHBI
UMKC-1.3 | Mporpammmsre cpeacTsa, HCMOb30BaMHbIE B MPOEKTE TS T) BBIBOJIBI M TIPE/IIOXKEHHS MIOCTPOEHHUHU YePTEXKEH T) OOJBIIMHCTBO BBIBOJOB M | ) OTCYTCTBYIOT
PAcyeToB M BBINOIHEHHUS KOHCTPYKTOPCKOH IOKYMEHTALMH. | 0TCYTCTBYIOT T') apryMEHTAaIHs BBIBOJIOB H MIPEATIOKEHU I rpaMMaTHIECKUE W/HITH
JI) MHOTO T'PaMMaTH4eCKUX U | IPE/IOKEHHH cabast Mitn apryMeHTHPOBaHO CTHIIMCTHYECKUE OIHOKU
TTpaBiia oOPMIEHHS rpadHIecKoil i TeKCTOBOF CTHJIMNCTHYECKUX OMIMOOK U | OTCYTCTBYET 1) HAJTUIECTBYET e) opopmireHne
KOHCTPYKTOPCKO# JIOKyMEHTAIlMHU Ha 3JICKTPOHHbIE Jp. J1) MHOT'O TPaMMaTHYECKUX HE3HAYUTEIFHOE KOJIMYECTBO |IOJHOCTBIO OTBEYAET
cpencrsa. [1o npaBmiiamM Kaknx CTaHAAPTOB B KypPCOBOM €) UMeroTcs 6onee AByX W/WITN CTUITHCTHYECKUX rpaMMaTHYeCKUX /WU TpeOOBaHUSAM,
IKC—3 IPOEKTE BBIMOJIHSIINCE JIIEKTPHYCCKUE CXEMBI, YePTEKH CYIIIECTBEHHBIX OTKJIOHEHUH | OIIMOOK CTHJICTUYECKUX OIIHO0K MIPEIBABISEMBIM K
UMKC-3.1 | neraneii n c6opounbix exunnm. K kakim cuctemam oT TpeboBaHUil B €) IMEIOTCSI OJIHO-/IBA €) o(popMIICHHE B 1IEJIOM 0(hOPMIICHHIO TEKCTOBOH U
OTHOCATCA 3TN CTAHIAPTHL. odopmieHHH, CYIIECTBEHHBIX OTKJIOHEHHUH OT | OTBEYarOT TPeOOBaHUSM, rpadudeckoit
) KypCOBOIl IPOEKT HE TpeGoBaHUH B opopMIeHUN IPEIbABISIEMBIM K JIOKyMEHTaluu
XapaKTepHCTHKH BHELIHHUX BO3IEHCTBHUiL, 3a/laHHbIE B MpeJCTaBIECH NPENoJaBaTeNio | KypCOBOTO MPOEKTa o(opMIICHHIO TEKCTOBOI 1
TEXHUYECKOM 3aJaHuu. PU3NUecKue sIBICHUS U POLECCHI, Fpa(i)H‘IeCKOﬁ AOKYMCHTAIlUH.
KOTOPBIE MOTYT IIPOUCXOUTH B JJIEMEHTAX KOHCTPYKIVH B
IIKC—3 pe3yabTaTe IeicTBus 9THX pakrtopoB. Kakue n3 Hux
HUIIKC-3.3 | sBastiorcs HauboJiee ONACHBIMHM ISl pa3padaTbiBAEMOro
ycTpoiicTBa. MeTo/IbI 3aIUThI OT AEHCTBUSA
JeCTabMIN3UPYIOIINX (HaKTOPOB.
CTeneHs 3HaYMMOCTH OCHOBHBIX IapaMeTpoB KOHCTPYKIUH,
3aJaHHBIX B TCXHHYCCKOM 3aIaHWH Ha pa3pa60TKy HU3OCIINA,
B 3aBUCUMOCTH OT €TI0 Ha3HAYCHUA, KjIacCa, o0BeKTa
MKC-3 pasMenieHus 1 o0acTu npruMeHeHus. [IBa-Tpu Hanbomee
HIIKC-3.4

BXHBIX (KPUTUYHBIX) ITapamMeTpa uis pa3pabaTeiBaeMoro B
MPOEKTE U3JIENusl.
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[Tpomomxkenue Tabuuibl 5.2

Kox u Kpurepuu u mkana olneHUBaHUSA
UHAUKATOPBI Ioxasarenn KOHTPOJIA YCIIEBACMOCTH 1 xpurepnii — 2 kpuTepuii — 3 xpurepmii — 4 xpuTepuii —
JTOCTYKEHUS OTCYTCTBHE YCBOEHUS He MOJHOe YCBOeHHne Xopoliee yCBOeHHE OTJIMYHOE YCBOEHHE
KOMIETEHIHH Vmenus u naeviku (npu naauuuu): 0 6a1710B 1 6ama 2 6anna 3 6aana
OcymecTBIATE CO0p, aHATU3 U CHCTEMATU3ALIHIO a) He MPaBUIILHBIN OTBET HA | a) TpyOBIC OMIMOKU TIPU a) MPABWIBHBIN U YBEPCHHBIN |a) NPaBIILHBIA U
TEXHHYECKON W Hay4HO-MCCISNOBATENbCKOH MHYOPMALMY; | Boe 3ajaHHbIE BOIIPOCHI OTBETaX Ha BOMPOCHI U /WK HE | OTBET Ha OOJBIIUHCTBO YBEPEHHBIN OTBET HA
KC-1 PopMyIMpOBaTh LEIH 1 33/1a1 NPOCKTHPOBAHHS 0) ciaboe MOHUMaHUE MIPaBUJIBHBIN OTBET OOJIee YeM | BOIIPOCOB, MMPH HABOAIINX BOTIPOCHI
KOHKPETHOI'O 3JIEKTPOHHOI'O CPEICTBA, )
UIKC-1.1 ’ TeopeTnueckoro Marepuana | Ha 30% BompocoB BOIPOCaXx MPenoaBaTes 0) rmy0oKoe 3HaHUE
' Pa3pa6aTBIBaTI) TCXHUYCCKOC 3aaHUC U TCXHUYCCKUC
JCHOBHS HATIPOSKTHPOBAHHE HTEKTPOHHOTO CpEICTBA B) OTCYTCTBYET CIOCOOHOCTE | 0) crmaboe 3HaHUE HCTIPABJISIFOTCS OIINOKH B TEOPETHICCKOTO
' YBEpEHHO apryMEHTHPOBATh | TCOPETUIECKOTO MaTepraia OTBETE MaTepHuaia
COOCTBEHHBIC YTBEPKACHHUS U | B) B OOJIBIINHCTBE CITy9IacB 0) xopoIee 3HaHNE B) CIIOCOOHOCTH
YuutbIBaTh BO3ACHCTBIE gecmGnanpymmnx ggKCTOpOB BBIBOJIEI OTCYTCTBYET CIOCOOHOCTD TEOPETUYECKOTO MaTeEpHala | apryMEHTUPOBAThH
Ha KOHCTPYKIHUIO B pa3padaTbIBACMBbIX MOICIIAX .
pyKil paspabark A YBEpEHHO apryMEHTHPOBATh B) HE BCeTa MPHUCYTCTBYET COOCTBCHHBIC
B 3aBHCHMOCTH OT peluaeMoi 3aaun pu paspaboTke
IKC-1 COOCTBEHHBIC YTBEPKICHUSI H | CIOCOOHOCTH YTBEPIKICHUS U BHIBOJIBI
U3aCIuA, yMETh CTPOUTD U 000CHOBEIBATH TCIIJIOBBIC,
I/IHKC-]'?) MEXaHUYECKUE U IJIEKTPOMArHUTHBIC MOJCIN U BBIBOJIBI aprMeHTI/IpOBaTL
ucnoab3osarh ux B cucreMax MCAD, EDA ninCAE. COOCTBEHHBIE YTBEPIKICHHS U
BBIBOJIBI
IIpoBoxuTe 060CHOBaHME BEIOOPA 37IEMEHTHOH 6a3bl 1
MaTEePHAIOB U IPOEKTUPYEMOTO YCTPOUCTBA; BHITOIHATE
MKC—3 KOMITOHOBKY PaJHO3JIeKTpOHHOTOM31emus; OToupars
T ONTUMAJIBHBIC TPOCKTHBIC PEIICHNUA Ha BCEX dTanax
HIKC-3.1 npoiecca paspaboTKK OT TEXHHYECKOTO 3a/[aHusl [0
TTOITOTOBKH MPOU3BOJCTBA; OCyIIECTBISAT pacyeT
OCHOBHBIX TTOKa3aTelei KauecTBa U3ICITHs.
BrI16HpaTh KOHCTPYKTOPCKUE CIIOCOOBI, 00eCIeYnBaoNINe
3anuty POC 0T necTabun3upyomux GakTopos;
HKC 3 BuinonHAaTh PacyeThl IO OLICHKE B(bd)eKTI/IBHOCTH 3alIHUThI
o koHcTpykimu POC 0T mecTabummsupyromux GpakTopos
HUIIKC-3.3
PaGoratk co cripaBoYHOI 1 HOPMATUBHOH TOKYMEHTAIIUEIH;
COFJTaCOBbIBaT]) TCXHUYECCKUEC yCJ'lOBl/Iﬂ " 3a1aHUs Ha
MKC-3 IPOCKTUPYEMOE PAHOIIEKTPOHHOE CPEICTBO;
IIpoBOANTH TEXHUKO-3KOHOMHYECKOE 00OCHOBAaHHE
HUIIKC-3.4

IPHHSATHIX PEIIeHHUI 0 pa3paboTKe paJuodIeKTPOHHBIX
CpEICTB.
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[TpomexxyTouHas arrectanus MO AMCUUIUIMHE IMPOMIEHA, €CM CciylaTels HaOpan He MeHee 2
0aJIJIOB 332 KypCOBOW MPOEKTH HE MEHEe 2 OAJIJIOB 32 SK3aMEH.

Tabnuma 5.4 — CooTBeTCcTBHE HAOPAHHBIX OAJUIOB M OIICHKH 32 MPOMEKYTOUYHYIO aTTECTAIHIO (KypCOBOM
IIPOEKT)

Banbl 32 NpOMEXXyTOYHYIO aTTECTAIHIO
* OreHka
CyMMapHOE KOIHIECTBO 0allIOB
0..1 6amr «HEYIOBJIETBOPUTEIBHO»
2..3 Gamna «YIOBJIETBOPUTEIBHO»
4..5 banioB «XOPOILO»
6 GamtoB «OTJIMIHOY

*) — Konuuecmeo 6anI06 paccuumvléaemcs ¢ coomsememeuu ¢ mabauyei 5.2.

Tabnuma 5.5 — CooTBeTCTBHE HAOPAHHBIX OAJIJIOB M OLICHKH 33 MMPOMEKYTOUYHYIO aTTECTAHIO (DK3aMEH )

baJutel 32 IPOMEKYTOUYHYIO aTTECTALHIO
Bans! 3a Tekyyro ycneBaeMocTh* ¥ — Orenka
CyMMapHO€e KOJINYECTBO 0allioB
0..5 damnoB 0..1 6ann «HEYIOBJIETBOPUTEILHOY
6..11 6annos 2..3 bamna «yIIOBJICTBOPHUTEIILHOY
12..17 6anmos 4..5 bamoB «XOpOIIOY
18 GannoB 6 6anoB COTIIYHO

**) — konunecmeo 6aNN08 paccuumoléaemcs 6 coomeemcemeuu ¢ madauye 5.1.;
**X) — KoIUUeCmeo 6ANNI08 PACCUUMbBIBACMC 8 COOmEemcmeauu ¢ maoauyet 5.3.

5.2 OueHo4YHbIe CPeCTBA /1JIs1 KOHTPOJISI OCBOECHUSI AU CHUTLTHHBI

52.1 TumnoBble KOHTPOJbHbIE 3aJaHUSl UM WHbIe MATEPHAJIbI, HEOOXOUMbIE ISl
OLlCHKHM 3HAHMiH, YMEHHH, HABBIKOB W (MJHM) ONbITA [EATEJbHOCTH B XO/A€e TeKYLIero
KOHTPOJIAA YCIIeBAEMOCTH

J71st TeKyIero KOHTPOJIsl 3HAHUM M YMEHUM CTYACHTOB 1O TUCIHUTIIINHE TPOBOIUTCS KOMILIEKCHAs
OIIEHKA, BKITIOYAFOIIIAs:

BBITIOJIHEHHE JTa00OPaTOPHBIX padoT (BBIMOJIHEHUE 33/IaHUI TT0 BapuaHTaM ¢ ucrnoiib3oBanueM [1K,
OTBETHI HA KOHTPOJIbHBIE BOMPOCH) U MPAKTHUECKUX 3aJaHUl (pelieHne 3aa4, OTBEThl HA KOHTPOJIbHBIE
BOIPOCHI), O(hOpMIIEHHE OTYETOB MO TAOOPATOPHBIM PabOTaM U MPAKTUYECKUM 3aHSATHSM;

tectupoBanue B CJIO MOODLE no paznu4yHbIM pa3jienaM AUCHUIIINHBL.

TunoBbie KOHTPOJIbHbIE BONPOCHI ISl J1a00PATOPHBIX PadoT

Pa3nen 3. TpeGoBanus k koHcTpykuusam IC
JlaboparopHas pabora Nel. HccrnenoBanue BiIMSHUS —(DYHKIHMOHAIBHOTO —pa3yKpyHMHEHHS
KOHCTpYKIMU DC Ha OCHOBHBIE IIOKA3aTENIN KauecTBa.
1. TTokazarenu kadyecTBa OJI0Ka, HCIIOJIB3YyEMBIE B JAaHHOI padoTe.
. [Tapamerp, xapakrepusyromuii popmy OJ0Ka.
. Bnmusinue ¢popMbl 0110Kka Ha TETIIOBON PEKUM.
. Bnustnue pasmepoB 6510ka Kyouueckoi (popMbl Ha TEIUIOBON PEKHM.
. [lapameTpsl, XxapakTepH3yrolire BUOPONPOYHOCTh OJI0Ka B TaHHOM padoTe.
. Bnustnue ¢popmbl 1 06bema 6110ka Ha BUOPOTIPOYHOCTD.
. Bnmusinue ¢popMbl 0:10Ka Ha TUIOTHOCTh YIIaKOBKH.
. 3aBUCUMOCTb IIIOLIA/IM TIOBEPXHOCTH OT KOA(PPHUIMEHTA IJIaHAPHOCTH OJI0Ka.
[Tpunuun BeIOOpa onTUManbHOW (oOpMbI OJlOKa € Y4YETOM TEIJIOBOTO  PEeXHUMA,
BUOPONPOYHOCTH U TUIOTHOCTH YIAKOBKH KOHCTPYKIIHH.
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JlaGopaTopnast pa6ota Ne2. CuHTE3 KOHCTpYKIHMH OJjoKa IHU(POBOTO YCTPOWCTBA HA pPaHHHUX

CTagusIX pa3paboOTKu

1. llenw u 3amaun 1aHHOM TaOOPATOPHOI pabOTHI.
2. IlopsiioK BBITOTHEHUS J1a00PaTOPHOM PabOTHI.
3. Uto Takoe KOMIUIEKCHBIN MOKa3aTellb KayecTBa?
4. IlpuBeauTte MpUMepPbI UCIIOJIB30BAHMSI KOMIIJIEKCHOTO IOKa3aTels B KoHCTpyupoBaHuu JC.
5. PacckaxuTe 0 KOHCTPYKIIMH I€YaTHOTO MOIYJISL.

6. 13 kakoro Marepuasna U3roToBJIeHa Nle4yaTHas ara’?
7. PacckaxuTe 0 KOHCTpYyKIMu O6110ka 6opToBoit DC.

8. Uro Takoe 6a30Basi Hecymasi KOHCTPYKIHS U 0a30BbII METOJ] KOHCTpyHpoBaHusi? KakoBsl ero

JOCTOMHCTBA?

9. CuHTe3 KOHCTPYKIIMHU U €T0 MMOCIIeI0BATEILHOCTD IPUMEHUTEIBHO K KOHCTPYKIUU 0110Ka IC.

Tunossble 3a1aHu 1S JJa00OPATOPHBIX padboT

Pa3nen 3. TpeboBanusi k koHcTpykuusaim JC
Jlaboparopnas pabota Nel.
KoHCTpyKUuK DC Ha OCHOBHBIE I10Ka3aTeIu KauecTBa.

[TepBoHauanbHO

3aJaBaCMbIC

1. BapuanTbl 3a1anui
1.1 MHMcxoaHble 1aHHBbIE (0AMHAKOBBIE /1JIsl BCEX BAPUAHTOB)

napameTpsl,

KOTOPLIC

MIOJIyYEHHOT'0 OT CTYAEHTOB I'pad)vka MOT'YT UM U3MEHSTHCS

- MomHocTh, paccenBaemas B 0Jioke, BT
2

- Jlormyctumast yj1. MOIIIHOCTh, BT/cM

- MakcumManbpHO JomycTHMasi BHOpoIeperpyska, g

- Uuciio BapuaHTOB pa3yKpYyIHEHUS
- MakcumainbHO AOIYCTHMas aMIUIUTYAa BUOpONepeMeieH s, MM
- MakcuManbpHO JI0IyCTHMAast BUOPOCKOPOCTh, MM/C
- TonmuHa niaatel, MM
- Marepuan niaTtel

II0CJIC

1.1.2 OnuHaKoBBIC JJIS BCEX IMAPaAMETPBI

CTEKJIOTEKCTOJIUT (OJIbIMPOBAHHBIN;

- Cpennee uucio 3nemeHToB B cocrase MC, mr..........
1.2 UcxonHble NaHHBIE, MHAUBUAYAJIbHbIE /ISl KAXK10i OpUraabl, npuBeleHbl B Tadaune 5.1.

.100-1000 (110 BBIOODY).

HccnenoBanne BIUSHUS q)YHKI_[I/IOHaJ'ILHOFO Pa3YKpYIIHCHUSA

IMPOBEPKU  IIPCIIOAABATCIICM

Tabmura 5.1

[Tapamerp

Komraectso UC B bnoxe, 380 480 420 380 480 420
n, T

Tun kopnyca UC 2102.14 4105.14 4112.16 2102.14 4105.14 4112.16
Cpennee uncio

3aﬂeﬁCTBOBaHHBIX BBIBOJIOB 11 12 16 13 14 14
Tan snextprraeckoro I'PIIM-45 | TPIIM61 | CHII34-30 | CHII34-46 | TPTIIM-45 | CHII34-30
COCIUHUTCIIA

Koopduuuent 20 10 20 25 15 15
JUHAMHWYHOCTU I1JIaThl

ITpogomxenne Tadbnuibl 5.1

[TapameTtp

E";ﬁ"ecm HC B bnoxe, 320 360 380 380 500 500
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Tun kopryca UC 2102.16 4105.14 4112.16 2102.14 | 4105.14 | 4112.16

Cpenuee unciio

3aJIeliICTBOBAHHEIX BEIBOJIOB 16 12 16 13 14 14

Tum QJICKTPHUICCKOI'O
COCOAMHUTEIIA

Kabelb I'PIIM61 | CHII34-30 | CHII34-46 | 'PIIM-45 | CHII34-30

Koaddurment
JTUHAMUYHOCTH TIJIaThI

20 10 20 25 15 15

Tunosblie 3ailavdi 1Jisl NPAKTHYECCKUX 3aHATHH

Pasznen 9. 3amura koHcTpykuuii IC 0T MeXaHUYeCKHUX BO3/1eiCTBHIA
[Tpaktuyeckas padora Ne9. PacueT ycTamocTHON JONTOBEYHOCTH BBIBOJA PAIMO3IEMEHTA
BbinosiHeHHe NPAKTHYECKO padoThI

B pabore HeoOXOAMMO paccyMTaTh: COOCTBEHHYIO YacTOTy paaHOdJIEMEHTa for, BEITUYUHY

MAaKCUMaJIbHOTO MCXaHHMYCCKOI'O HaIPsKCHHA B BbIBOJAX Ha pe3OHaHCHOﬁ qJacToTC JJICMCHTA Gma)(!

BpEMs JI0 €ro OTKas3a.

B ordyere HeoO6XoIMMO NPUBECTH HOMEp BapUaHTa, MCXOJHbIE JaHHbIE, CaM pacyeT cC
n300paskeHNEeM MOJIENT PaJM03JIEMEHTa, BBIBOJBI IO paboTe. Pe3ynbpTaThl BceX pacdeToB OIHKHBI OBITh
IIpeICTaBJICHbl B eMHUALAxX cucteMbl CU.

BapuanTel uCXOOHBIX JaHHBIX npuBeneHbl B Tabmuue 1. Homep BapuanTa [n0JKEH
COOTBETCTBOBATh HOMEPY I10 CIIUCKY, IPUBOJAUMOMY B JKypHaJie y4eOHOMN TpyIIIbl.

B npunoxxeHun A K METOOMYECKMM YKa3aHUSIM IO JAaHHOM paboTe MoMelleHa HeoOXoaumas
cripaBoYyHast HH(pOpMaIHSL:

- IapaMeTphl FIKCIIEPUMEHTAIBHBIX KPUBBIX YCTAIOCTH — Tabauua 3;

- MaccorabapuTHbIE TOKa3aTeNu PaAu0odJIeMEHTOB — Tabnuua 4.

B mpunoxxenun B mpuBenen npumep pacuera pesucropa C2-23-1 Ha yCTalOCTHYIO MPOYHOCTH.
OH BBINONHEH JUI1 PE30HAHCHOW 4YacTOTHI pe3ucTtopa, kotopas mpessimaer 2000 I'm. Takas wactora
BUOpALIMK MOKET BCTPEUAThCSl HA OOPTY JIETaTeNbHOIO ammnapara.

Tabmuia 1 — BapuaHThI 3a1aHMiA

Howmep Tun PO/Cepus u Bapuant Yeranopoumpii | YeKope- Hampage-
BapUaHTa kopmyc UC yCTaHOBKH P PRI e Hue MB
o Tabnuue 1 MM Ng. 0
P€3I/ICTOpLI, KOHACHCATOPLI, IMOJTYIPOBOAHUKHN
1 C2-29-0,125 1 12,5 X
2 C2-29-0,125 1 12 7 Y
3 C2-29-0,125 1 13 Z
4 C2-29-0,125 1 12,5 10 X
21 K53-18-16B-10mk® 1 15 5 X
22 K53-18-16B-10mMk® 1 16 8 Y
23 K53-18-16B-10mMk® 1 15 10 z
24 K53-18-16B-10mMk® 1 16 12 X
25 K53-18-16B-220mk®d 1 25 X
26 K53-18-16B-220Mkd 1 26 6 Y
29 2715226 1 10 Y
30 215226 1 12 8 X
31 2715226 1 10 10 V4
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Tabmuia 2 — BapuanTel yctaHoBKH PO Ha miarte

Y cnoBHEIN HOMEP

Bu cBepxy Buz cOoky BapHaHTa
of tfo | | — | | — 1
| | e || — 2

3 — npukjIenBaHue
o[ e S S : ’
4 — jxecTKOE KpeInjieHue
] ’J:I_d 5 — npukaenBanue,
— —

rrmrruri 6 — sKecTKOe KpemieHue

o 0 :]% 7 — IpUKJIenBaHKe,

8 — KecTKOE KpeIjieHue

Tabmuua 3— [lapaMeTpsl KPUBBIX YCTaJIOCTH BHIBOAOB PO monyyeHHbIe IKCTIEPUMEHTAIBHO [ 1]

Tun pagnosnemenTa BapHaHTT;Ig?}llOBKH o &, -107, [H | m? ] Kosdpuument m
Pe3ucTopsel, KOHIEHCATOPBI, MOJTYIPOBOJHUKH
C2-29-0,125 3 7,717 7,54+127
C2-29-0,25 3 7517 7,47+134
C2-29-0,5 3 7,377 7,40+1,30
C2-29-1 3 7,293 7,34+135
K53-18-16B-10mMk® 3 9,3'% 10,87 +1,32
K53-18-16B-220mMkd 3 9177 1012+155
215225 3 38755 6,46+113
2C191C 3 37:0% 6,82+110

TunoBblie TeCTOBbIE 32JaHNUS ISl TEKYIEr0 KOHTPOJIA

TecTsl I TeKymero KOHTPOJs 3HaHUK oOydarommxcst copmupoBansl B cucteMe MOODLE u
HaxoAaTcsi B CBOOOJHOM JOCTyne Ha cTpaHule Kypca «OCHOBBI KOHCTPYHUPOBAHMS 3JIEKTPOHHBIX
cpeacTBy 1Mo aapecy: https://sdo.api.nntu.ru/course/

Pa3nen 6. OCHOBBI 3JIEKTPOMATHUTHOWH COBMECTUMOCTH
1) Ha pucyHke wu300pakeHbl cedeHus mpoBoaHukoB S1, S2, S3, umeronue OAMHAKOBBIC

ILTOIIAIH. OTMeThTE
S4 MPOBOJHUK C HaWMEHbBIICH
S] 52 A
. IMIOTOHHOUW MHIYKTUBHOCTBIO.
v 7T HALASIY) YK

2) BriOpaTh BapuaHT pa3MENICHUS MPOBOJHUKOB MUTaHus udpoBbix MC Ha muate, B KOTOPOM
obecrnieunBaeTcs Jy4dllas IOMeX0yCTOHUUBOCTb.
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/{ En ’m m

HC1 Uc2 ‘

A En

b Ofig
BapuaHT 1 BapuaHT 2

3) YkaxuTe SIBICHHS, KOTOPbIE MPOUCXOIAT C IUIOCKOM DIICKTPOMArHUTHOW BOJIHOM TIpU €e
IIaJICHUH HA CTEHKY METaJLINYECKOr0 SKpaHa

A. YactuuHoe oTpaxeHue

B. HacTuuHoe noriouieHyue B MaTepuaie SKpaHa

C. M3MeHeHue 4acToThl BOJHBI B pe3ynbTaTe dddexra Jomnepa

D. HactuuHoe pox0oxk1eHHe CKBO3b IKpaH

E. ITonHOE OTpaxkeHHe OT 3KpaHa

4) OTmeThTe HanOOJICEe BaXKHBIC TPEOOBAHHS K KOHJICHCATOPY, KOTOPBIN J0DKEH ocinadisate BY
MOMEXH Ha IU(POBOI IIaTe

A. MUHMMaITbHOE €MKOCTHOE COTIPOTHBIICHHE HA YaCTOTaX MIOMEX

B. Bricokas 1o0OpOTHOCTH

C. BrIcokas eMKOCTB

D. Pacrionararscs Kak MOKHO OJvke K BeiBogaM nuranus MC

E. Beicokasi cTaOMIIBHOCTH ITApaMETPOB

Pa3nes 8. OcHOBBI TeNJIOBOr0 KOHCTPYMPOBAHUS

5) Vkaxure ¢usudeckuii 3)(GEKT, TMONOKCHHBIH B OCHOBY pabOThl TEPMOSICKTPHUCCKHX
MOJTyJICH OXJIaXKICHUSI.

A. s ekt [enbTre

B. addexr 3eedeka

C. apdexr I'purBanbaa

Pa3nen 3. TpeGoBanus k koHcTpykuusam IC

6) Wznenue comepskut B cBoeM coctaBe 10 MC, kaxxaas u3 kotopsix umeet 1000 snemenToB, u 50
pPE3UCTOPOB U KOHJeHcAaTOpoB. [lmoTHOCTh ymakoBku wuzaenus y=10 an/em®, Onpenenuts 00beM
H3ICITHSL.

7) OtMmeTrbTe 0coObIe TPEOOBaHMS K MEAUIIMHCKOW armaparype
A.BpicoKkast CTOUKOCTH K XJIOPCOJIEPKAIUM BEIIECTBAM
B.Bricokast CTOMKOCTB K yIbTpapHUOIETy

C. Be3omacHOCTh ManuenTa u Bpayda

D. Bo3M0XHOCTB KCIUTyaTaluu 0e3 CrenuanbHOl MOATOTOBKH
E. [lena He nMeeT 3HAUYCHUS

5.2.2 TunoBble KOHTPOJIbHbIE 3aJaHUSl MJIM HWHbIE MaTepHaJibl, He00X0AUMBbIe ISl
OLICHKM 3HAHUI, yMEHUI, HABBLIKOB M (MJIHM) ONBITA AeATEJbHOCTH B X0J€ NPOMEKYTOYHOM
arrecTaluu

3ammTa KypcoBoro npoekra / padornl

Pe3ynbTarhl 3aIMTHl KYpCOBOTO MPOEKTA BHICTABIAIOTCS MO MATHOAJUIBHON CHCTEME OIICHUBAHUS
(«OTIMYHOY, «XOPOILO», «YIAOBIETBOPUTEIBHOY, «HEYJOBIETBOPUTEIBHOY).

KypcoBoii mnpoekr mno nucuuruinHe «OCHOBBI KOHCTPYHPOBAHHS 3JIEKTPOHHBIX CPEJICTBY»
MPEJCTaBIAETCO00 COBOKYMHOCTh KOHCTPYKTOPCKHMX JIOKYMEHTOB — 4YepTeked M TEKCTOBBIX
(mosicHUTENbHAS 3amuCKa, MepeYeHb 3JIEMEHTOB, crenudukamnus). TunoBas Tema pa3padaTbIBA€MOTO
npoekTa — «Pa3paboTka KOHCTPYKLUU MOAYJIS SJIEKTPOHHOIO YCTPOMCTBaY.
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HcxonHbIM TOKYMEHTOM JUTsl BBITIOJIHEHHS TPOEKTa siBJsieTca Texuuueckoesananue (T3), kotopoe
pa3pabaTbiBaeTcs MMoJ PYKOBOACTBOM IpenoaBaTelisi B paMKax MpakTHuecKoro 3aHatus «Pa3paboTka u
aHaIIM3 TEXHUYECKOTO 3aJaHMsi Ha KOHCTPYMPOBAHUE SJEKTPOHHOTO CPEACTBa». YUUTHIBas y4eOHBIN
xapakTtep padotsl, T3 umeeT cokpamieHHbI 00beM, B KOTOPBI HE BKIIFOYAIOTCSI HEKOTOPBIE TpeOOBaHMSI,
HEOOXOAUMBIE /IS 33/1aHUH, COCTABIISIEMBIX Ha MTPOMBIIIJICHHBIE U3/IENIHS.

['padmyeckas yacTh MPOEKTA, KaK MPABHIIO, CONEPKUT DIEKTPHUUECKHE CXEMbI (CTPYKTYpPHYIO U
MPUHIUIIAATIBHYIO), TOMOJOTUYECKUN 4YEepTEeK IMEeYaTHOM IUIaThl, COOpPOUHBIN uepTexxk mouyns. s
MPUHIMIIUATIBHOW CXEMBl COCTABIISIETCS IIEpeYeHb DJEMEHTOB, a [JIsi COOpOYHOTO ueprexa —
cienuuKanus.

TunoBoe coaepkaHue MOSCHUTEIBHOMN 3aIIMCKU IPOEKTA!

® TUTYJBbHBIN JIUCT
® 3a/IaHHE HA KyPCOBOMW MPOEKT Ha THUIIOBOM OJIaHKE (TIpUiIoKeHue A)
® BEIOMOCTb IIPOEKTa
e Conepxxanue
e Bsenenue
e Texuuueckoe 3a7aHue Ha pa3pabOTKy KOHCTPYKIUH [MU31€Tus |
AHanu3 TEXHUYECKOTrOo 3a/laHus
KoHcTpyKTOpCKUMI aHAIN3 3JIEKTPUUECKOU CXEMBbI [U3eIHns |
Pa3paboTka KOHCTpYKUUU [U3aenusi|
AHanu3 mokasaresei KauecTBa pa3paboTaHHOW KOHCTPYKIIUU
3aKiroueHue
[lepeueHs cokpalleHuii, yCI0BHBIX 0003HauUeHUH (TP HEOOXOAUMOCTH )
HopmartuBHbIE cChUIKH
bubnuorpaduyeckuii Cimcox
[Tpunoxenus.

IlepeyeHb BONPOCOB K 3aIUTE KYPCOBOTO MPOEKTA / padoThI:

1. HasnaueHue mpoOeKTUPYEMOTro U3/EIHs, aKTYyaJIbHOCTh €ro pa3padoTKu?

2. Kakwue tpeboBanus T3 ObuIH ompeeneHbl Kak Hanboiee 3HaunMbIe TIPU €To aHaIn3e?

3. Kakue kputepun ObUIM ITIaBHBIMU NPH pa3yKPYIMHEHUH JIEKTPHUUECKON CXeMbl Ha MOYJIN ?

4. W3 xakux cooOpaxxeHHI ObliIa BEIOpaHa dJIeMEHTHas 0a3a TaHHOTO BH1a?

5. Kakyro ¢pyHKIMIO BBIIOJHAIOT KEpaMUYECKHE KOH/IEHCATOPHI, BKJIIOUEHHBIE B LIETIAX MUTAHUS?
6. s 9ero B cxeme MCIOJIb3yeTCs] MHOKECTBO KOHJIEHCATOPOB, BKIIFOYSHHBIX NapasieIbHO?

7. Kakoit marepuan uCHoab3yeTcsl B KOHCTPYKIMM U1l U3TOTOBJICHUS IEUYaTHOM IJ1aThl?

8. Pacmmpyiite ero mapky?

9. Kakumu cooOpakeHusiMu Bbl pykoBOICTBOBaIMCH IPU BBIOOpE THIA T€YATHOM IIAaThI?

10. {afiTe mOHSTHE TPYIIIBI )KECTKOCTH ITEYATHOM TUIATHI.

11. Ha3oBuTe MeTO M3rOTOBICHUS NIEYATHOM IJIaThI?

12. Tlo kakuM COOOpaKEHHUSIM STOT METOJT UCTIOIB30BaH?

13. Knacc To4HOCTH ne4yaTHOM TIIaThI?

14. Tlo KakUM XapaKTEePUCTHKAM OIIPEIENSIETCS KJIACC TOYHOCTH TUIATHI?

15. KakuM 06pa3zoM cBsi3aH KJ1acC TOYHOCTH € TOIIUHON (oabru?

16. Kakumu cpeicTBamu obecrieueHa BIaroCTOMKOCTh KOHCTPYKITHH MEYaTHOTO MOIYIIS?

17. Kakue CymecTBYIOT KOHCTPYKTOPCKHE METOJbl IOBBIIIEHHS CTOWKOCTH IUIaThl K

MEXaHUYECKUM BO3/ICHCTBHSIM?

18. Kak Ha uepTexax yKa3bIBarOTCs TPeOOBaHUS K KaueCTBY 00paOOTKU OBEPXHOCTH ?

19. Ha3oBuTe TOCTOMHCTBA M HEJOCTATKH UCTIOIH3yEMOTO 3allIATHOTO MaTepHaa.

20. O6ocHy#Te BEIOOp MaTepHaia s H3rOTOBIECHHS KOpITyca.

21. JInst 9ero Ha IMeYaTHOMW TUTaTe BHIMTOTHEHBI TIOJUTOHBI TPOBOTHIKORB?

22. Ha3oBuTe KpUTUYECKHI TapaMeTp MpH BHIOOPE AUaMETpa MEePeX0IHBIX OTBEPCTHIA.

23. Ha3oBuTe KpUTHYECKHIA TapaMeTp MPH BHIOOPE AUaMETPa MOHTAKHBIX OTBEPCTHI.

24. B yeM pa3HMIIAa MEXIY YCTOWYMBOCTBIO M TPOYHOCTHIO KOHCTPYKIIUU ?

25. B yem pa3HHIIa MEKIY CTOMKOCTHIO ¥ MPOYHOCTHIO KOHCTPYKITHH?

26. O6ocHy#Te BEIOOP MOJeNH 3aKkperieHus Barmeii mnater?

27.Tlo xakuM KpUTEpUSM TPOBEPSIOT BBHINIOJHEHHUE YCIOBHH YCTOWYHMBOCTH KOHCTPYKIMH K
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yZIapHbIM BO3JAEHCTBUAM?

Bomnpocel Kk 3xk3aMeny

Cramuu 1 3Tarbl pa3padoTKH W3S

OcHogHbIe 3Tarbl BeinoiaHenus OKP

Buemrnue u BHyTpenHue napameTpsl OC

Kommekcuerit mokasarens kadectBa IC.

[IpeaBapuTenbHBII pacdeT MaccorabapuTHBIX Tokasareneit IC

MeTobl BEIOJHEHHS IICKTPUUECKUX KOHTaKTOB B DC, X CpaBHEHHE.
Kiraccudukanys n mapaMmeTpsl dJIEKTPUISCKUX COSAMHECHHIMA

KrytoBoit MOHTax

[Tnockue xabenu

Buapl KOMIOHOBKH 0JIOKOB, HX JOCTOWHCTBA M HEOCTATKH

Buner pa3zpaboTku n3nenuii, Meu U 3aJ1a4d KOHCTPYHPOBaHUS

Ocuonble moaaTust ODMC. AKTyaJbHOCTB 3324 00€CTIEUCHHUS 3JIEKTPOMArHuTHOM coBMecTUMocTH DC.
YPOBHU U KOHCTPYKTOpPCKUE criocoObl obecnieuenuss OMC.

3azemiieHne: GyHKIMHA, OCHOBHBIE CXEMBI, 00JIACTH X TPUMEHEHWSI.
BrimonmHeHwe cucTeMbl 3a3eMIICHHUS B CIIOKHBIX PaIUOAIEKTPOHHBIX YCTPOHCTBAX.
lanpBaHMYecKast pa3Bs3Ka AIEKTPUICCKUX Y3IIOB (Ha3HAYCHUE, CITOCOOBI Pean3alin).
@unbrpanus curaanos. [lapameTpsl pumbTpoB.

OcoGenHocTH BpIOOpa 1 ipuMeHeHus! prmbTpoB (Ha npumepe GHY).
Konnencaropsl 1 qpoccenu 11st BEICOKOA(GEKTUBHBIX (PHIBTPOB

VYcrpolicTBa 0IaBIEHUS CETEBBIX MTOMEX.

[IpuanHBI BOBHUKHOBEHHMSI U ACHCTBHE TIOMEX B IITMHAX MUTAHUS [H(PPOBBIX CXEM.
Boprba ¢ momexamu B IIMHAX MUTaHUS TH(QPOBBIX CXEM.

JanbHsist 1 ONMHKHSISL 30HBI SJIEKTPOMarHUTHOTO TIOJISL.

DNEeKTPOCTaTUIECKOE IKPAHUPOBAHUE.

MarHuTHO€ 3KpaHUPOBAHUE.

ONeKTpoMarHuTHOE 3KpaHUpPOBaHHE.

Buasl KiiuMaTHYeCKUX BO3ACHCTBUIA.

HeratuBHoe nelicTBue Biary.

[TapameTpsl B1a)KHOCTH, MOBEICHUE MaTepHalIOB BO BIAXKHOM cperne

CriocoObl TepMeTH3aIH KOPITYCOB.

I'epmetusanus cBapKoi.

I'epmerusanus naiikoi o miBy.

I'epmeruzanus ¢ NpUMEHEHNEM YIUIOTHUTEIBHBIX MPOKIIAJIOK.

KoHcTpykiun KopycoB MUKpOOJIOKOB

ObecrieueHre MPOYHOCTH TEPMETHIHBIX KOPITYCOB.

Bupl NOKpBITHI IEYATHBIX TJ1AT, UX HA3HAYEHHUE.

Terosoii pexxum DC mmociie ero BKIFOYCHHS.

Crioco0sbI epeiauu Teria B pupo/Ie.

[lepenaya Teruia uznydenueM, ypapaenne Credana-bosbiimana

Teopus nogo6ust. Kputepun (drcna momgooust)

Omnpenenenue o IPU eCTECTBEHHON KOHBEKIMY B HEOTPAaHUUEHHOM ITPOCTPAHCTBE.
KoHnBeknyst B orpaHIYeHHOM MIPOCTPAHCTBE.

OnpeferieHne Ok MPH BBIHYKICHHON KOHBEKIIHH.

TeruoBoii pe’kuM B UMITYJIBCHOM PEXKHUME PAOOTEHL.

[lepenaua Tenna uznydenuem, ypasaenne Credana-bonabimana.
DIIEKTPOTETUIOBAST AHATIOTHSL.

Mertoapl TEIIOBOrO MOAETUPOBAaHUS KOHCTpYKIU IC.

MeTto/ TenI0BON XapaKTEPUCTHUKH.

Pacuer TP meTo/mom nocneaoBaTenbHbIX TPUOIKEHUI.

Koadumentusiit Meton pacyera TP, 001acTh ero npuMeHEHMsI.

MeTto/ TenI0BON XapaKTEPHUCTUKH.

JKcIepUMEHTAILHBIA METO]] MOJICITPOBAHHS TETIJIOBBIX PEKUMOB.
Knaccudpukamuss ~ cnoco6oB oxnaxaenus IC.

MeTtouka BRIOOpa METO/1a OXJIAXKACHUS Ha PAHHUX CTAUSAX MPOSKTUPOBAHUS.
KoHzyKTHBHBIE CHCTEMBI OXJIaXKICHUS.

KoHTakTHOE TernoBoe COpoTUBIeHNE. MOIETUPOBaHHE TETUIOBBIX KOHTAKTOB.
Tennosbie TpyOkH (Ha3HAUYEHHE, IPUHIIUT pabOThI, XapaKTEPUCTHKH, 00JIACTH TIPUMEHEHHS)
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58. TIpuHYyIUTENTHFHOE BO3AYIIHOE OXJIaXICHHE: BUJIBL, 3P ()EeKTUBHOCTD, 00JIACTH TPUMEHEHUS.
59. TepMoanekTpHUeCKUE OXJIaxaaroire Moayau Ha s¢dekre [enbThe.

60. Oxnaxnenue DC ¢ HOMOIIBIO ILIABSIIErOCs BEIECTBA.

61. Termoroii pexxum DC B AMHAMUYECKOM PEXUME pabOThI.

62. Buasl MeXaHUYECKHX BO3ACHCTBUH, X BIMsAHUE HA paboTocrnocoOHocTh DC.
63. HeoOxoaumMocTh 1 poOIeMbl MOACTHPOBAaHUS KOHCTPYKLUI Ha MB.

64. Mexanuueckue Moienu KOHCTpyKIuid DC.

65. Cubl, neficTByromue B Mexanudeckux cucremax (MC).

66. YpaBHEHUS ABWKCHUS, AaHATUTHYCCKUHM U YHCICHHBIN METO/IbI PEIICHHS.
67. CobcTBeHHast yactora 1 k03 duuent nuHaMuanoctd MC.

68. Koaddurment nepenauun MC.

69. CoOcTBeHHas YacTOTa MOJICIN B BHJIE OAJIKH.

70. CoOcTBeHHast YacTOTa MOJIENU B BHJIE PaMBbl.

71. Pacuer BbiBOJI0B DOPD Ha ycTanocTs.

72. Pacyet cOOCTBEHHOH YacTOThI KOHCTPYKIIHIA, TIPEICTABISEMbIX TIIACTHHOM.
73. Pacuer cOOCTBEHHOH YacTOTHI CIOKHBIX KOHCTPYKIUH.

74. Cnioco0bl 3aIUTH KOHCTPYKIUH OT MEXaHUYECKUX BO3JCHCTBUI.

75. CriocoOb! yBETMIEHHUS )KECTKOCTH KOHCTPYKITHH.

76. TIpuHIUT BUOPOU3OIISAIIUH, aMOPTHU3ATOPBI U UX XapaKTEPUCTHKH.

77. Vicnonb3oBaHue B KOHCTPYKIMSIX BHOPOTIOTIIOMIAIONINX MaTepHAIIOB.

78. Tlopsmok MPOEKTUPOBAHMUS CHCTEM BUOPOHM3OIISIIIH

3apaum K 3K3aMeHy

3agaya 1 — Haiitn amMmummTyny xojeGaHUM pe3nucTopa, eciid Ha HEro JICHCTBYET rapMOHUYECKAs
BuOparwms ¢ napamerpamu:f = 0,25 x['n, n, = 10.

3anaua 2 — [levaTHbIi y3es 3aKpeIUIEH B YETHIpEX TOYKax Mo yriaMm. B mecrax kperuieHus (Ha
BXOJI€) TIaTa CoBepUIaeT KojJeOaHus ¢ MaKCUMAJIbHOW aMIuuTy 10l paBHoi 0,025 MM, a B ee LeHTpe (Ha
BbIX0Je) TipH pe3oHaHce [1Y BubGpocmenienne pocturaer 2,5 MMm. Onpenenuts ko3 duimenT nepegaun
CHCTEMBI.

3amaua 3 — Ha pucyHke npeacTaBieHa MOJAENIb OJI0Ka M3 TpeX MedyaTHbIX y370B. CoOCTBEHHAS
gactota maccu f, = 50 T'm. Omnpenenuth Kakyr0o MUHHMAJIBHYIO

Macca M4 N
/ COOCTBEHHYIO YaCTOTY JOJDKEH UMETh Kbl [1Y st Toro, 4To0s! B
CUCTCMC HC BO3ZHUKAJIN COBMECTHBIC PE3OHAHCHI.
| ITI1! [ Ile! | ITIJ!
| Mocco waccy |
;
T Bubpouuu

3agaua 4— IleuaTHas miata ToamuHONW h = 1,5 MM BBINIOJIHEHA U3 CTEKJIOTEKCTOJIUTA C MOJAYJIEM
yipyroctin E =33-10° Ila. OmeHHTh HAa CKONBKO H3MEHHTCS JKECTKOCTb IUIATHI €CITH YBEIHUHTH ce
TOJILIUHY A0 2 MM.

3amaya 5 — biok maccoi m = 10 Kr ycTaHOBJEH Ha YeThIpEX MSATKUX aMOpPTU3AaTOpax ¢
KecTkocThio Kz = 10° kaskmpiit. OnpenennTh coGCTBEHHYIO YACTOTY CHCTEMBL.

3anaua 6 — OGOCHOBATH PAa3MEPHOCTH KOI((HIMEHTa TEMITEPAaTyPOIIPOBOIHOCTH CPE/IBI a, M2 /¢

3anmaya 7 — VI3BecTHBI MOJIHAS TEIJIOBAsi MPOBOJIUMOCTh MEXAY KopimycoMm Oinoka 6x=0,753 Bt /
°C u pacceuBaeMblii 6J10k0oM TerioBoi notok P=10 Bt. Onpenenuts neperpes kopmyca.

HToroBmlii TECT AJIs1 NPOBEACHHUS NMIPOMEKYTOYHON aTTECTALMHU

WTOroBBIi TeCT Ui MPOBEACHUS MPOMEXKYTOYHOW aTTecTanuu oOydaromuxcs chopMHUpOBaH B

cucreme MOODLE u HaxonsTcst B cBOOOTHOM JOCTYIE Ha cTpaHuile Kypca « OCHOBBI KOHCTPYHPOBaHUS
ANIEKTPOHHBIX CPEACTB» 1o anpecy: https://sdo.api.nntu.ru/course/.

Pernament npoBeneHus MPOMEXKYTOUHOI arTectanuu B popme tectupoBanus B MOODLE
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Kon-Bo 3amanuii B 6aHKe BOIIPOCOB

Kon-Bo 3amanuii, npeabsBIAsSEMbIX CTYJIEHTY

Bpewms Ha TecTupoBaHuE, MUH.

100

30

30

5.3 IIpoueaypa oneHNBaHUs pPe3yabTATOB 00yUeHHS MO TUCHUIJINHE

[Ipouenypa oueHMBaHUS PE3yabTaTOB O0ydeHHsS MO AucHUILIMHE «OCHOBBI KOHCTPYHPOBAHHUS
ANIEKTPOHHBIX CPEACTBY» COCTOUT U3 CIETYIOIIUX ITAIOB:

1. Texymuii KOHTpOJIb (ONKMCaHKE MTOKa3aTeseil 1 KPUTEPUEB KOHTPOJIS yCIIEBAEMOCTH, ONMCaHNE
IIKaJI OLICHMBAHUS Ha dTale TeKyIIel aTTecTallly MPpeaCTaBIeHb! B Ta0. 5.1, 3aganus B . 5.2.1).

2. IlpomexxyTrouHast arTectanus (ONMCAaHHE MOKa3aTeNe U KPUTEPHUEB KOHTPOJS YCIIEBA€MOCTH,
OIMCaHME IIKaJ OLIEHUBAHMSA HA 3Tale MPOMEXYTOYHOW aTTECTallMu MpeICTaBieHbl B Tadm. 5.2 u 5.3,

3aMaHus B 1. 5.2.2).

Hns snementoB kommereHIMHIIKC-1 u IIKC-3, ¢opmupyembix B paMKax JUCHUIUIAHBL,
IIPUBOMTCS MPOLEAYPa OLIEHKH Pe3yabTaToB 00ydeHus (Tadi. 5.6).
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Ta6mmma 5.6-IIponeaypa, KpuTepun ¥ METOJIbI OIIEHUBAHUS PE3YJIbTATOB O0YUCHUS

[Inanupyemsble pe3ynbTaThl 00y4deHUs

Kpurepun onieHnBaHus pe3yIbTaToOB

1 kpurepuii — orcyTcTBHE
YCBOGHUS
«HEY/IOBJICTBOPUTEIEHOY

2 KpUTEpHii — HE TOJTHOE
YCBOCHHE
«yIOBJICTBOPUTEIIEHOY

3 kpuTepHii — Xoporiee
YCBOCHHE «XOPOLIO»

4 KpUTepHii — OTINYHOE
YCBOEHHE «OTIMYHO»

MeTtopl OLICHUBaHUS

IMKC-1. CnocobeH npuMeHATh GpU3NIECcKre 1 MaTeMaTHIeCKHe 3aKOHBI M MOJICIH JJIsl IPOSKTUPOBAHMS CXEM, KOHCTPYKIUH U TEXHOJIOTHYECKHUX MPOLIECCOB.
HIIKC-1.1. OnpexensieT 1 aHATU3UPYET HAYIHO-TEXHUYECKYI0 HH(POPMALHIO, TpeOyeMYIO JUIsl IPOSKTUPOBAHHS TEXHUUECKHUX YCIOBUH, IPOIpPaMM M METOJIUK MCTIBITAHUN

PaguO3JICKTPOHHBIX yCTpOﬁCTB n CUCTEM

3HaTh:

Hcroputo, COBpeMEHHBIN ypOBEHb, 3aa4u U
MEPCIEKTHBEI Pa3BUTHS AIEKTPOHHBIX cpencTs (DC).
OcuoBHBIe TpoOIeMbI co3nanus DC pa3THIHBIX

OTCyTCTBHE YCBOCHUS

HenocraTrouno
YBEpPEHHO TTOHUMAET U

Ha nocraTtouno
BBICOKOM YpOBHE

OTJIMYHO TOHUMAET K
MOKET OOBICHATH
MOJyYCHHBIC 3HAHUS,

KonTpouss nocemienus
JIEKITHH.

KouTposns yyactus B
JUCKYCCHAX Ha
JIEKIUSIX.

Ha3Ha‘I€HHﬁ, OTBCHAONIUX COBPCMCHHBIM o IIOHUMAET U MOYKET JIEMOHCTPUPYET

6 T 3HAHUH MOXET OOBACHATH IpoBepKa KOHCIIEKTOB
TPCOOBAHUAM, MCTOABI UX PCIICHUS. | CXHUYECKUC HOVICHHBIC SHAHMSL OOBSICHATH MOJTy4CHHbIC CaMOCTOSTENBHYIO exuuii
XapaKTCPpUCTHUKH U SKOHOMUYCCKHUE MMOKa3aTCIIn y 3HAHUA II03HABATEIbHYIO TecTupoBaHUE
OTEYECTBEHHBIX U 3apyOeKHBIX pa3pabOTOK B 00JacTH NEATENHLHOCTE TIpoMexyToUHas
PaAMORIEKTPOHHON TEXHUKU aTTecTaIHs.
YMmeThb: BrinonHeHue u 3amura
[IpoBomuTh cOOp, aHATN3 M CUCTEMATH3AIHIOHAYIHO- 1abopaTOPHLIX paboT.
HCCIIeI0OBATeIhCKON MH(OpMAIHH; Brinonnenue u 3anura
DopMynHpOBATh LENH U 3313491 IPOECKTHPOBaHUSA He nemoncTpHpyeT He yBepenHo JlocTaToYHO YBEPEHHO OTINYHO HpakTHHCCKUX 3a/aHnH.

KOHKPETHOT'O JIEKTPOHHOT'O CPE/ICTBA;
Pa3pabatsiBaTh TeXHUYECKOE 3a/1aHHE, TPEOOBaHUS U
yCIIOBUSI Ha

MIPOEKTUPOBAHUE 3JIEKTPOHHBIX CPEJICTB.

yMEeHUSA

JIEMOHCTPHPYET yMEHHS

JEMOHCTPHPYET yMEHHUS

JEMOHCTPHPYET yMEHHUS

Brimonaenue u 3ammura
KYpPCOBOTO ITPOEKTA.
[IpomexyTouHast
aTTecTaIus.

BJIaJIeTI) HaBbIKaAMM:

HaBpixamy COBMECTHO# pabOThI B KOJIIIEKTHBE, paOOTHI
C KOMITBIOTEPHBIMHU 0a3aMy TaHHBIX U HEOOXOIMMBIMHU
naketamu CATIP.

He nemoHcTpupyer
HaBBIKU

He yBepenHo
JIEMOHCTPUPYET HAaBBIKU

JlocTaTouHO YBEPEHHO
JIEMOHCTPUPYET HABBIKH

OTan4HO
JIEMOHCTPHPYET
CaMOCTOSITEbHEIE
HaBBIKU

BeinonHenue u 3amura
nabopaTopHBIX padoT.
Brmonrenune u 3amuTa
MPaKTUYECKUX 3aJaHUH.
Brmonaenune u 3ammura
KYpPCOBOTO ITPOEKTA.




[Tponomxkenue Tabauibl 5.6

[Tnanupyemsble pe3yabTaThl 00y4deHUs

*21 NTCPUN
UTEPUU OL
T r

MeTopl OLICHUBaHUS

IInanupyemebie pe3yabTaTbl OOyUEHHs

T KpuTepHif — OTCYTCTBHE
YCBOCHUSI
«HEYJOBIETBOPHTEILHO»

KPUTCPHIf — HE TTOJTHOT
YCBOCHHUE
«yZOBJIETBOPHUTEILHOY

OquI/IBaHI/IH ReS JIbTATQB
OLCHUBAHUY PEIVIETATOR
3

KpHUTepuii — xopolee
YCBOGHHE «XOPOIIO»

4 KpuTEpUii — OTIIMYHOE
YCBOCHHE «OTIMIHO

MeToabl OLIeHUBAHUS

MKC-1. CnocobeH npuMeHATh pU3NYECKUEe U MaTeMaTH4YeCKUe 3aKOHBI M MOJIEIIH JJIS TPOSKTUPOBAHUS CXEM, KOHCTPYKIIMH M TEXHOJIOIHYECKUX IPOLECCOB.
HIIKC-1.3. Ctpour npocreiinmie Gpu3ndeckue 1 MaTeMaTHIeCKAe MOACIH YCTPOHCTB U YCTAHOBOK JIEKTPOHUKH Pa3IMIHOTO (GYHKIIMOHAIEHOTO HA3HAUCHMUS, a TAKXKe UCTIONB3YeT
CTaHJapTHBIC IPOrPAMMHBIE CPENICTBA UX KOMITBIOTEPHOTO MOJCITHPOBAHUS

3Hath:

[TpuHOMIIBI 1 METOZBI MOJECTHPOBAHMS IETATICH, Y3II0B
1 3aBEPIICHHBIX KOHCTPYKImi JC;

3aKoHbI (PU3UKH U MATEMaTHKH, HEOOXOAUMBIE IS

OTcyTcTBHE YCBOCHHS

HenocraTrouno
YBEpEHHO IOHUMAET 1

Ha nocraTtouno
BBEICOKOM ypPOBHE

OTIMYHO MOHUMAET U
MOKET OOBICHATH
MOJTy4eHHbIC 3HAHUS,

KonTposbs nocenienus
JIEKITHH.
KonTposns yyactus B

JUCKYCCHAX Ha JICKIUAX.

noCTpoenns Mojieeit; MeToibl BBINONHEHNS SHAHI MOIKET OFBACHSTE 6HOHI/IMaeT U MOXET TIEeMOHCTPHPYET Tposepxa KoncrekTos
JICKIINH.
TEXHHYECKHX PaCyeTOB, B TOM YHCIEC C IPUMEHCHHEM noMydeHHsle sHa U | oo o b HOTYHCHIbIC CaMOCTOATEIILHYIO T !
i 3HaHUsA MIO3HABATENILHYIO €CTUPOBAHHE.
CPEICTB BHIYUCIUTENBHON TEXHHKH. HooMescyToHas
IS TCIbHOCTD POMEKYT
aTTeCTaLHsL.
Ymers: Brmonnenue u 3amura
Y4UTHIBaTH BO3/IEHCTBHE JIECTAOMITH3HPYIONTHX 1a6opaTopHBIX pabor.
(akTOpOB Ha KOHCTPYKIIHIO B pa3pabaThIBAEMbIX BeIroHeHNe 1 3aI1UTa
mozensax POC. He nemonctpupyer He yBepenHO JocTaTOYHO YBEPEHHO OtnyHO TpaKTHICCKIX 3a/IaHIH.

B 3aBHCHMOCTH OT peniaeMoii 3a1a4uu MPOSKTUPOBAHUS
POC ymerbpaboTaTh CHEOOXOIUMBIMH CHUCTEMAMHU
MCAD, EDA, CAEuwm CAM.

YMEHUS

JEMOHCTPUPYET YMEHUS

JIEMOHCTPUPYET YMEHUS

JIEMOHCTPUPYET YMEHUS

BeimonHenue u 3amura
KYpCOBOTO ITPOEKTA.
[IpomexyTouHast
aTTecTaIus.

BJIaIIeTI; HaBBbIKaAMM:

HaBpikamu mocTpoeHust 1 000CHOBAHUSTEIIOBBIX,
MEXaHWYECKHUX, MIEKTPUUCCKHUX U 3JIEKTPOMArHUTHBIX
MoJieJiel HECJIOKHBIX KOHCTPYKIMH Y3JI0B 1 OJIOKOB
JIEKTPOHHBIX CPEJICTB;

THUMoBBIMH METOAMH pacdeTa XapaKTepUCTHK Y3JI0B,
MoJyJei, 6JIOKOB U IpYTUX KOHCTPYKIMH
3NEKTPOHHBIX CPEICTB;

AHanm3a ¥ HHTEPIPETaluN UX Pe3yIbTaTOB.

He nemoncTpupyer
HaBBIKH

He yBepenHo
JEMOHCTPHPYET HaBBIKH

JlocTaTo4HO yBEpEHHO
JIEMOHCTPHUPYET HaBBIKK

OT1IM4HO
JEMOHCTPHPYET
CaMOCTOSITCIIbHBIE
HaBBIKU

BrinonHenue u 3amura
1abopaTopHBIX padoT.
Brmonaenune u 3amuTa
MPaKTUYECKUX 3aJaHHMH.
Brmonaenune u 3ammura
KYpCOBOTO ITPOEKTA.
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1 kputepuii — OTCYTCTBHE
YCBOEHHUS
«HEYTIOBJIETBOPHTEILHO»

2 KpUTepHUil — He TOIHOE
YCBOEHHE
«yJJOBJIETBOPHTEIBLHO

3 kpuTepuii — xoporuiee
YCBOEHHE «XOPOIIO»

4 xpuTtepuii — OTINIHOE
YCBOEHHE «OTIMYHO

IIKC-5. Cniocob€eH OCyIIECTBIIATE KOHTPOJIbL COOTBETCTH

s paBpabaTBIBaeMbIX TIIPOEKTOB U TW%%W%MW}?B%%%@%ET&M, TEXHUYICCKUM YCIOBUAM U IPY]

MM HOPMAaTUBHBIM

JIOKYMEHTaM.
1 KpUTEPHiis- OTCYTCABHE 2 KpUTEPHI — HE TTOJIHOE . o
_dlya & 5 MeTopl OLICHUBaHUS
unkc-3n WM%B%%%QQYH%HB%T COQTBETCTBHC GH PASPA0ATHIBACMBIX %aﬂ\%}%’g&)‘%{eﬂquKI/IX JieTaBoiPUySIOB-KOPOIPOUCTR. 4 KpuTepuii — OTIHIHOE
yCBOCHl/lC «XUPOLLIO» yCBOeHI/Ie «OTIIMYHO»
3HATh: «HEYIOBIECTBOPHTEILHO «yJOBJICTBOPHTEILHO KoHTpounb mocenienus

fiacaaB, CORRYSEH O By MRS PPRPNFSSIIAcooTReTC TS

FORYNIEGEHRK TOKYMCHTALINN Ha Pa/IHOAICKTPOHHBIC

YPRICERS, MY MY, BARSTPEMH QIR RS AR HiB oe

us pa3p8.63.TI>IBaeMI)IX pog

KTEDYEMBIX 0QREKTOR DU

KTOB U TEXHUUYECKOW JOKYMEHTAIMH CTaHJapTaM, TeX]
Ha nocraTtouno

HenocraTouno .
1 TORFMOKOMIVPOBHC

bOpMHDOR AN TR GE R

T QCRHMIYCTIOBHAMET Hpy ]
MOKET OOBICHATH

TIOJTYy4Y€HHBIC 3HaAHUS,

M S PmaTiHBHBIM

Kontpons yuactus B

JUCKYCCUAX Ha
IEKIUIX

7

PaarO3JICKTPOHHOU ITPOMBIIIINIIEHHOCTH o IIOHUMAET U MOJXXET JIEMOHCTPHUPYET
3HAHUM MOXET OOBSICHATD ITpoBepka KOHCIIEKTOB
OOBSACHSTH MOJTyICHHBIE CaMOCTOSTEIIbHY IO o
I10JIy4€HHbIE 3HAHUS JICKIHM,
3HAHUA II03HABATENbHYIO TecTupoBanue.
AEATEIIbBHOCThH [IpomexyTouHast
aTTecTalus.

YMeTn: BrinmonHenue u 3amura
IIpoBouTH 000CHOBaHKE BHIOOPA IEMEHTHOM 0a3bI U NPaKTHYECKUX 3aTaHUH.
MaTepHalIoB [ IPOEKTUPYEMOTr0 YCTPOICTBA, BeimosHenue u 3amura
BBINOMHATH KOMIIOHOBKY PaIMO3IEKTPOHHBIX KYpCOBOTO IIPOCKTA
ycrpoiicTB; OTOMpaTh ONTHMANIBHBIE IPOCKTHHIE He nemonctpupyet He yBepenHo JlocTaTo4HO yBEpEHHO OTtnu4aHO

peLIeHHUs Ha BCEX 3Talax npouecca pa3paboTKu OT
TEXHMYECKOTO 33aHUs IO MOJrOTOBKH NPOHU3BOJICTBA;
OcymecTBIATh pacdeT OCHOBHBIX ITOKa3aTeNeH
KauecTBa YCTPOMCTBA.

YMEHHUS

JEMOHCTPHPYET YMEHHS | AEMOHCTPHPYET yMECHUS

JIEMOHCTPHPYET YMEHHS

Baagers HaBbIKAMH:

3HaHUSIMH OCHOBHBIX MOHATHH, ONIPEIEICHUH U
3aKOHOB TEIUIO U MacCOOOMEHa, TEOPETUIECKON
MEXaHHUKH, JIEKTPOTEXHUKHU U 3JIEKTPOIUHAMUKY;
3HaHUSIMH OCHOBHBIX METO/I0B MOJICJIMPOBAHMUS,
MIPUHLUIIOB NPEJCTaBIECHUS MO/JIEeH, OCHOB pacyeTa
MOJIENEN.

He nemoHncTpupyer
HaBBIKU

He yBepeHHO
JIEMOHCTPUPYET HAaBBIKU

JlocTarouHo yBEpEHHO
JIEMOHCTPUPYET HABBIKU

OTin4yHO
JEMOHCTPHPYET
CaMOCTOSITEIbHBIE
HAaBBLIKHA

Brmonaenune u 3amuTa
MPaKTUYECKUX 3aJaHUH.
BeinonHenue u 3amura
KYPCOBOTO MPOEKTa

[Iponomxenue Tabnuubl 5.6
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3HaTh:
XapaKkTepUCTUKN BHEITHUX BO3JIEUCTBHUI, KOTOPHIM
moBepraroTes KOHCTpyKiuu POC mpu SKCIUTyaTaIm;

OTIMYHO MIOHUMAET U

KonTpons nocemenus
JIeKIUi.
Kontpons yuactus B

du3nyeckue SABJICHUSA, IPOUCXOIAIINE B

Hs = T
TIaA0CTaTO IO

A A P p—
MOKCT OOFACHATH

JUCKYCCUAX Ha

He,
KQHCpr]ﬁIH;{x e HeﬁCTBHH MexaHngCKHX ; O yg%gwﬂmgﬂomwﬁ@%eﬁmaHHﬂé}ﬁEXRBWT/% BHE IIOIYYEHHBIEC 3HAHWS JICKIHSX.
i e
€MbIC JIbTAThI O X 1 GT OECPK KOIEHICRAGRIS
TEIJIOBBIX HAIPY3IOK, 3 KD OMATHETHRAX oMex, PEFERH MOKEE RRBACHATH ARBHNAGT MhAsed 4 HENQRRETPYRH o I :
o 00 bAQIETEHQOOICFHHDBIC OANMGHETO KDSIHBHIPHO JICKLHUH.
BO3/ICHCTBUS BJIaru M JIp. q)aKTopOB, «HEYJIOBJIETBOPUTEIILHO) TTCYIYEH B8 TS HIHOPE ST TecTupoBauue
= — SHaHT HOSHABATCABHYIO P
MR @HIETSH o OFiHeE I KOHTPOIL COOTBETCTRUS Pa3paGaTHIBAEMBIX POGKTOB M TEXHUYECKOH JOKYNEHTAIIMN CTaHIapTaM, TEXHUYICCKUM YCHOBHAM U IDYTHNpEAPMATSHRHEM
JIECTa0MIN3HAPYIOMUX (PAKTOPOB. aTTeCTallUs.
YMmern: BerinonHeHue u 3amura
BriOMparh KOHCTPYKTOPCKHE CIIOCOOBI, HPAKTUYECKUX 3aJaHUMH.
obecrnieunBarontye 3amury JC ot BrImonHeHue U 3ammra
He nemoHncTpupyer He yBepeHHO JlocTaTo4uHo yBEpEHHO OT1nu4HO KyPCOBOT'O IIPOEKTA

JIECTa0MITU3UPYIOMHUX (HaKTOPOB; BBIMOIHATE pacyeThl
0 OIIeHKE 3()(PEKTUBHOCTH 3alUTHl KOHCTpYKIUH DC
OT JecTabWIM3UPYIOMNX (PaKTOPOB.

YMEHUS

JEMOHCTPUPYET YMEHUS

JIEMOHCTPUPYET YMEHUS

JIEMOHCTPUPYET YMEHUS

Baagers HaBbIKAMU:

OCHOBHBIMH METOJIaMU ONITUMHU3AIUN KOHCTPYKIUH
2C;

CnoCcOOHOCTEIO OLEHUTE CTEIEHD BAXKHOCTH TOI'O MJIU
MHOTO TIapaMeTpa U3 Habopa mapamMeTpoB H3JCIHs B
3aBMCHUMOCTH OT €r0 Ha3HAYCHUA;

He nemoncTpupyet
HaBBIKH

He yBepenHo
JEMOHCTPHPYET HaBBIKH

JlocTaTo4HO yBEpEHHO
JIEMOHCTPHUPYET HaBBIKK

OTInyHO
JEMOHCTPHPYET
CaMOCTOSITEIbHBIE
HAaBBIKHA

Brimonaenue u 3amuTa
MPaKTUYECKUX 3aJaHUH.
BeimonHenue u 3amura
KYpCOBOTO MPOEKTa

[Iponomxenue TabnuLbI 5.6

OxkoHuaHme TadJIIIEI 5.6
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JOKYMCHTaM.

HUIIKC-3.4. OcymiecTBisieT KOHTPOJIb Hal COOJIIOICHIEM YCTAHOBJICHHBIX TPEOOBaHU, IEHCTBYIOMIMX HOPM, ITPABUJI U CTAHAAPTOB IPH pa3pabOTKe MPOCKTHO-KOHCTPYKTOPCKOM

JTOKYMEHTAIINH.

3HaTh:

TpeboBaHUst OCHOBHBIX AEHCTBYIOLIHX
rOCyJapCTBEHHBIX ¥ KOPIIOPATUBHBIX CTAHAAPTOB U
apyrux HTJI;

Crneunduueckue TpedoBaHus K KOHCTpYKIuK OC B

OTCyTCTBHE YCBOCHUS

Henocrarouno
YBEpEHHO IOHUMAET 1

Ha nocraTouno
BBEICOKOM ypPOBHE

OTJIMYHO IOHUMAET U
MOXET OOBICHATH
MOJTyYCHHBIC 3HAHUS,

Kontpons nocenienus
JIEKIIUH.

KonTpons ygactus B
JICKYCCHSAX Ha
JIEKIUSIX.

SHAHMI MOKET OOBSCHSITE TIOHUMAET U MOXKET JIEMOHCTPHUPYET TipoBepKa KOHCIEKTOB

3aBUCHUMOCTHU OT €0 Ha3HA4YCHU:, Kjlacca, 00BEKTa OOBICHITH MOJTYYCHHBIC CaMOCTOSITCIIEHYIO JeKIIHiA

IIOJTyYEHHBIE 3HAHUSA .
pasMeneHusd 1 obmactu TIPUMECHCHUA. 3HAHUSA MO3HaBaTEJIbHYIO TeCTI/IpOBaHI/Ie.

ACATCIbHOCTD HpOMe)KyTOLIHaSI
aTTecTalus.
Ymern: Brinonnenue u 3amura
PabGotaTh co cipaBOYHOIT 1 HOPMATUBHOI NPAKTHYECKUX 3a1aHUH.
JOKYMEHTAIHUEH; Brimonnenwne u 3amura
He nemoucTpupyer He yBepenHo JlocTaTo4HO yBEpEHHO OTtnu4aHO KyPCOBOTO IIPOEKTa

CornacoBbIBaTh TEXHUYECKHE YCIOBHS U 3aJIaHUS Ha
MPOEKTUPYEMOE PaI03JIEKTPOHHOE CPENICTBO;
[TpoBOANTH TEXHUKO-IKOHOMHUYECKOE 000CHOBAHHE
MPUHSTHIX PELICHUH 10 pa3paboTke

YMEHUS

JEMOHCTPUPYET YMEHUS

JIEMOHCTPUPYET YMEHUS

JIEMOHCTPUPYET YMEHUS

Baanerp HaBbIKAMU:

HaBbikaMu KOHTpOJIS IPABUIIBHOCTH BBIIIOJHEHUS
cOopouHbIx uepTexen uznenuii IC, ueprexeit
3JIEKTPUYECKHUX CXEM U JIeTalleld, allrOpUTMOB
IpOrpaMm

He nemoncTpupyer
HaBBIKH

He yBepenHo
JIEMOHCTPHPYET HaBBIKH

JlocTaTo4HO yBEpEHHO
JIEMOHCTPHUPYET HaBBIKK

Ot1im4aHO
JEMOHCTPHPYET
CaMOCTOSITCIIbHBIE
HaBBIKU

Brimonaenue u 3amuTa

MPaKTUYCCKUX 33,,[[3HI/IfI .

BrinonHenue u 3ammra
KYPCOBOTO MPOEKTa
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6. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCHUIIJINHbI

6.1 YueOHast TuTEpPATYpPa OCHOBHAA

6.1.1 KoncrpyupoBanue paanodiaekTpoHHbix cpeacts/ B.®D. bopucos, O.I1. JlaBpenos, A.C.
Hazapos, A.H. Uekmapes; Ilon pen. A.C. Hazaposa. — M.: U3n-Bo MAH, 1996 r — 380 c.

6.1.2 Iypeirua b.JI. OCHOBBI KOHCTPYHPOBaAHUS AJIEKTPOHHBIX cpeacTB: yueO. [Tocooue/b. /1.
[ypeirun; Huxeropoa. IN'oc. Texn. Yu-T um. P.E. AnexceeBa. — Huxnuit Hosropon, 2021. - 111 c.

6.1.3 IluporoBa E.B. IIpoekTupoBaHWE ¢ TEXHOJOTHS II€UATHBIX IUIAT: Y4YeOHUK.— M.:
OOPYM: UH®PA-M, 2005, - 560 ¢

6.1.4 KoHcTpyupoBaHHE 3JIEKTPOHHBIX CpeACTB: YueOHoe mocobue / B.D. bopucos, A.A.
Myxun, M.®. Muttommns, A.H. umkos, FO.B. Yaiika, [ypsirun b.J1., HI'TY um. P.E. Anekceesa.
Hwxnuii Hosropon, 2013. — 111 c.: wi.

6.2 Y4eOHas quTEpaTypa A0NOJTHUTETbHAS

6.2.1 benoycoB E.JI., Ymkap M.H. KoncrpyupoBanue O10KOB OOpTOBOW aBHAIIMOHHOU
anmapatypsl cBsi3u: YueoHoe nocooue / E.JI. benoycos, M.H. Ymkap. — H.Hogs.: HI'TY, 2005. — 237 c.

6.2.2 Keuner JI.H. [IpoekTupoBaHue Me4yaTHBIX IDIAT Ui TUGPOBON OBICTPOICHCTBYOIICH
armmapatypsl/JI.H. Keunes — M.: OO0 «'pymma U T», 2007. — 616 c: nin. - (bubnuorexka DMC).

6.2.3 Mypomues, J.}O. KommbpioTepHble TEXHOJOTHMH MJIsi pacyeTa TEIUIOBBIXPEKHUMOB W
MEXaHUYECKUX BO3ACUCTBUN [DJEKTpPOHHBIM pecypc]: yueOHoe mnocobue//[.}FO. Mypomues, O.A.
benoycos — TamboB: U3n-80 ®I'BOY BIIO "TI'TY", 2012 —80 c.

6.2.4  Mypomues, /I.}O. KonctpyupoBanue y310B 1 yCTPONUCTB JIEKTPOHHBIXCPEJCTB: yueOHOE
nocooue/ [1.}O. Mypomrtes, 1.B. Tropun, O.A. benoycos. — PoctoBr/[: ®@ennkce, 2013. — 540 c.: . —
(Beicmiee oOpa3oBaHue).

6.25 amymor A.C., Mamorun H.B., Kodanos F0.H., Cnoco6 /[.A., )Kagnos B.B., Hockos
B.H., Bauenko A.C. ApromaruzupoBanHas cuctema ACOHUKA nana npoexktupoBaHus
BBICOKOHAJIE)KHBIX PAIMO3JIEKTPOHHBIX cpeAcTB Ha npuHuunax CALS-rexnonoruii. T.1. Ilox pexa. FO.H.
Kodanora, H.B. Mamotuna, A.C. lllanymoBa. - M.: Dueproaromuzaat, 2007 - 368 c.

6.2.6 T'onuapenko U. B., Kymuan M.H.DnexTtpomarHutHas cOBMECTUMOCTh. Pammocodt. M.,
2018 — 400 c.

6.3 Meroanueckne yKasaHusi, pEKOMEHAAIMHN U IPyrue MaTepuajibl K 3aHATHAM

6.3.1 Ilypeirun b.J[.OcHOBBI KOHCTPYMPOBAaHUSI 3J1eKTPOHHBIX cpeAcTB: yuel. mocobue/b. /.
[ypeirun; Huxeropoa. roc. TexH.yH-T uM. P.E. AnekceeBa. — Huwxnuit Hosropon, 2021. — 111 c.

6.3.2 [lypeirue b./l. KoHCTPyKTOpCKHI aHAMM3 IEKTPHYECKOH CXeMbl NPOCKTHPYEMOIO
ycrpoiicrBa:Meronyeckue yka3aHUs IO BBIINOJHEHUIO MPAKTHUYECKOTO 3aHATUSA. PeKoMeHI0BaHbI
3acenanueM Kadeapsl «KoHCTpyHpoBaHHE W TEXHOJOTHS PagUONIEKTpOHHBIX cpencts» AIIM HITY,
nporokos Ne® ot 01.09.2021r.

6.3.3 Ulypeirun, b.J[. PazpaGorka M aHa/JM3 TEXHHYECKOr0 3aJaHHS HA KOHCTPYHPOBaHHE
3JIeKTPOHHOI0 cpeAcTBa: MeToIMYecKue YyKa3aHHs IO BBINOJHEHUIO IPAKTHUYECKOTO 3aHSTHSL.
PexomenoBanbl 3aceanueM kadenpsl «KoHCTpyHpoBaHUE U TEXHOJIOTUS PAIUOITEKTPOHHBIX CPEICTBY»
AIIN HI'TY, npotokon Ne§ ot 01.09.2021r.

6.3.4 Ilypsrun b./1. Be16op cnocoda oxJiaxaeHusi HAa PAHHUX CTagusiX NpoekTupoBanus JC:
Metoauyecknue ykKazaHHs IO  BBIMOJIHEHHUIO MPAKTHYECKOrO 3aHATHS 1O  Kypcy: «OCHOBBI
KOHCTPYMPOBAHHMSI SJIEKTPOHHBIX CPelICTBY. PexoMenoBaHbI 3aceianueM kadenpsl «KoHcTpyrpoBaHue u
TEeXHOJOTHUs pagnodiaekTpoHHbIX cpeacts» AIIN HI'TY, npotokon Ne6 ot 01.09.2021r.

6.3.5 Ilypeirun b./[. Pa3pabdorka KOMIOHOBKH 0JIOKa 3JIEKTPOHHOIO CpeICTBa:
Metoauyecknue ykazaHdWs IO  BBIMOJIHEHHUIO MPAKTHYECKOrO 3aHATHS 1O  Kypcy: «OCHOBBI
KOHCTPYMPOBAHMS AJIEKTPOHHBIX CPeJICTBY. PexoMeH1oBaHbI 3aceianneM kadenpsl «KoHCTpyupoBaHue U
TEXHOJIOTHS paanoieKTpoHHbIX cpeacTB» AIIM HI'TY, npotokos Ne6 ot 01.09.2021r.

6.3.6 lllypeirue  b./JI. Pacyer ycTajoCTHOM JOJIrOBEYHOCTH BbIBOJA PAaJMO0IEMEHTA!
Metoauueckie yka3zaHUS K IPaKTHUECKOMY3aHATHIO. PexkomeHaoBaHbl 3aceaHueM  Kadeapbl



«KoHcTpynpoBaHue M TEXHOJIOTHMS Paauo3JaeKTpoHHBbIX cpeacts» Al HI'TY, mporokonm Ne6 ot
01.09.2021r.

6.3.7 lypeirun b.J[. OcnoBbl kKoHcTpyupoBanusa JC: YuebHoe mocobue i MOATOTOBKH K
BBITIOJTHEHUIO J1TabopaTopHbIX paboT. PexkomenmoBano 3acenanuem kadenpsl «KoHcTpyupoBaHue u
TEXHOJIOTHUs paguo31eKTpoHHbIX cpeacts» AIIM HI'TY, nporokon Ne6 ot 01.09.2021r.

6.3.8 llypeirud  b.J[. OnTuMu3anmusi KOHCTPYKIHU (PYHKIHMOHAJBHOW SYEKH NpH
OrpaHUYEeHHAX HAa BHOPOCKOPOCTH. MeToauueckue ykasaHus K jJabopaTopHoil padore Ne3 mo kypcy
«OcHoBbl KOHCTpyupoBanus JIC».PexomennoBanbl 3acenanueM Kadenpsl «KoHCTpynpoBaHue Hu
TEXHOJIOTHUs paguodiaeKTpoHHbIX cpeacts» AIIM HI'TY, nporokon Ne6 ot 01.09.2021r.

6.3.9 lllypeirud b.JI. DKcnepMMeHTAJbHO-PACYETHOE MCCJIE0BAHUE TEIUIOBOI0 PexXuMa
0J10ka: MeTtoauueckue ykasanus K JabopaTopabiM pabotam NeS5,6 o kypcy «OCHOBBI KOHCTPYHPOBAaHUS
ANEKTPOHHBIX cpeAcTB».PekoMennoBanbl 3acenanveM kadeapsl «KoHCTpyHpoBaHHME U TEXHOJIOTHUS
paauosnekTpoHHbix cpeacts» AIIM HI'TY, nmporokon Ne6 ot 01.09.2021r.

6.3.10 Iyperrun b.JI. HccienoBanue MOAYJ TEePMONIEKTPUYECKOT0 OXJIAKICHUSA:
Mertoauyeckne ykazaHus K JabopaTopHoil pabore Ne6 mo kypcy «OCHOBBI KOHCTPYHMPOBAaHUS
ANEKTPOHHBIX cpeAcTB».PekoMennoBanbl 3acenanveM kadeapsl «KoHCTpyHpoBaHHE U TEXHOJIOTHUS
paauosnekTpoHHbix cpeacts» AIIM HI'TY, nporokon Ne6 ot 01.09.2021r.

6.3.11 I[llypeirun b.JI. MeToguyeckue yKa3aHUsl M0 BbINOJHEHUIO KYPCOBOIO NMPOEKTA IO
aucuuiuinie «OCHOBbI KOHCTPYMPOBAHMS 3JJIeKTPOHHBIX cpeacTB».PekoMeH10BaHbl 3acelaHueM
kadenpsl «KoHCTpynpoBaHHe W TEXHOJOTHUS PagnodIeKTpoHHbIX cpenct» AIIM HI'TY, nporokon Ne6
ot 01.09.2021r.

6.3.12 KoHcTpynpoBaHue 3JIeKTPOHHBIX cpeacTB. yueO. mocobue / B.®. bopucos [u np.];
Huxeropoa. roc. texH. yH-T uM. P.E. AnekceeBa. — Huxuuit Hosropon, 2013. - 111 c.

7. ”H®OOPMAIIMOHHOE OBECIIEYEHHUE JUCLHUIIJIMHBI

7.1 Tlepeuennb pecypcoB HH(OPMAIITHOHHO-TEJTeKOMMYHUKALIMOHHOM ceTn
«HTEepHeT», HEOOXOAMMBIX /IJISl OCBOECHHSI TUCIUMIHHBI (MOIYJIs1), BKJIIOYasi JIEKTPOHHbIE
0nGInoTeYHble 1 HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

7.1.1 DnexTtpoHHO-OnMOnMoTeuHass cucrema wuznarenbcrBa «I[PRbooks». Pexum gocryma:
wWww.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMOTEUHass cucreMa  u3aarenbcTBa  «Jlawp».  Pexxum  gocryma:
https://e.lanbook.com

7.1.3 DnextpoHHas Oubnmoreka HayuHbIx myonukauuii «eLIBRARY.RU». Pexum poctyma:
http://elibrary.ru.

7.1.4 HayuHas JJIEKTPOHHAS oubnnoreka «KubepJlennnka».Pexum JIOCTYTIA:
https://cyberleninka.ru/.

7.1.5 Caiit cucteMsl TpexmepHoOro moaenupoBanus u npoektrpoanus «KOMITAC-3Dy.Pexum
nocryma: https://kompas.ru.

7.1.6 Caiit pa3paborurka U UHTErparopa poccuiickoro I1Oans ynpapieHus )KU3HEHHBIM LIUKIIOM
nznenuii «Ton Cucrembl». Pexxum nocryna:https://www.tflex.ru.

7.1.7 Caiir pa3paboTuMKa W MPOU3BOJAUTENS IE€YATHBIX IUIAaT KoMIaHuu Pe3onut. Pexum
J0CTyma: WWWw.rezonit.ru.

7.1.8 Caiit OO0 «HUN «ACOHUKA» unterpupoBannoit CAIIP «Aconmkay. Pexum mgocryna:
https://asonika-online.ru/about/.

7.2 TlepeyeHb JIMIEH3UOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOTPAMMHOIO
o0ecrieyeHHUs1, B TOM 4HCJIe 0TeYeCTBEHHOI0 NMPOM3BOJCTBA HEOOXOAMMOIO0 /s OCBOEHUS
AUCHUTITHHBI

7.2.1 AutoCADv.15.
7.2.2ACOHHKAV.7.0.
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8. OBPA3OBATEJIBHBIE PECYPCBHI AJ1s1 UHBAJINIOB U JIUL C OB3

B TaGauue8.1

yKa3aH IIepeueHb

00pazoBaTeNbHbIX

pECypCcoB,  MMECIOLIUX

¢bopmsl,

aaallITUPOBAHHBIC K OIrpaHUYCHUAM 30POBbA, 4 TAKXKE CBEACHHUA O HATUYHNH CIICHHUAJIBHBIX TEXHHUYCCKUX
CpCACTB 06yquI/1;1 KOJUICKTUBHOI'O U UHAWUBUAYAJIbHOI'O ITOJIb30BAHUS.

Tabmuna 8.1 — OOpa3oBaTenbHbIC pecypChl A HHBANHIOB U Juil ¢ OB3

[TepeyeHnr 0Opa3oBaTEIbLHBIX PECYPCOB,
MIPUCTIOCOOTICHHBIX JIJISI HCTIOIH30BAHMS
uHBanmuaaMu u aunamu ¢ OB3

CBCI[CHI/IH O HaJIM4YWM CIIeHHUaJIbHBIX TCXHUYCCKUX
CpCACTB 06Y'-ICHI/ISI KOJUICKTUBHOI'O U HUHAWUBUAYAJIbHOT'O

ITIOJIB30BaHMA

OBC «IPRbooks»

CreransHoe MooumbpHoe npritoxerne |IPR BOOKS WV-Reader

OBC «JIaub»

HaBHUT'allUH

CuHTe3aTOp pedn, KOTOPBIH BOCTIPOM3BOANUT TEKCTHI KHUT ¥ MEHIO

9. MATEPHUAJILHO-TEXHUYECKOE OBECNIEYEHUE, HEOBXO/UMOE JIJI51
OCYLIECTBJIEHUSI OBPA3OBATEJBHOI'O IPOLIECCA T10
JTUCLUATIIIMHE (MOJY.JTIO)

Y4eOHble ayqUTOpUW Ui TPOBEACHUS 3aHATUH 1O JUCHMIUIMHE (MOIYIIO), OCHAIICHBI
000pYJIOBaHUEM U TEXHUYECKUMU CPEIICTBAMH OOyUCHHSI.

B Tabnume 9.1 nepeuncieHs:

- yueOHbIC ayTUTOPUU ISl MPOBEACHUS YYECOHBIX 3aHATHH, OCHAIICHHBIC OOOpYIOBaHUEM U
TEXHUYECKHMU CPEACTBAMH 00y4EHUS;

- IOMELICHHUS [Tl CAaMOCTOSITEIbHON padOThl 00YUaAIOIIMXCS, KOTOPhIE OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOH C BO3MOXXHOCTBIO TMOJAKIIOYCHUs K cetd «MHTepHeT» W oOecredyeHHeM JocTyna B
3JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeay AIIM HI'TY.

Ta6muma 9.1 — OcHalEeHHOCTh ayTUTOPUM U TIOMEUIEHUH ISl POBEICHUS 3aHATUH U CAMOCTOATEIbHON
abO0TBI CTYJIEHTOB MO AUCHUIUIMHE (MOJYIIIO)

HaumenoBanue aynuropuit
U TIOMEIEHUN TS
MIPOBEJICHUS 3aHATUHN U
CaMOCTOSATENEHON PabOTHI

OCHaIIIeHHOCTh ayIUTOpHUil U
NOMEIICHHUIT I IPOBEACHUS 3aHATHI U
CaMOCTOSITENILHON PabOThI

IlepeueHb IMLIEH3UOHHOTO IIPOTrPAMMHOI0
obecrnieueHns. PEKBU3UTHI OATBEPKIAIOMIETO
JIOKyMEHTa

220 — KOMIIBIOTEPHBII
KJIacc AJIsl IPOBEJCHUS
JEKI[MOHHBIX,
Ja00PaTOPHBIX U
MPAKTUYECKUX 3aHATUH,
TPYTIIOBBIX U
WHINBUAYAIBHBIX
KOHCYJIbTal1il, TEKYIIEro
KOHTPOJIS U
IIPOMEXKYTOUHOM
aTTecTalluu

r. Ap3amac,

yi. Kanununa, 19

KommiekT 1eMOHCTpaiOHHOTO
0o0opyIoBaHU:

- IIK ¢ BbIXOJJOM Ha MYJBTUMEAUNHBIN
MIPOEKTOP U MOAKITIOYCHUEM K CETH
Unurepret: Intel(R)Core(TM) i5, 2.67
GHz, O3VY:2I'6— 1 mir.

- MynsTUMeIUHHBINA IpoeKTop— 1 mIT.
- DKpad 1t mpoekTopa — | mT.

- Mocka mapkepHas — | mr.

- Kononku — 2 mr.

Komrmiext pabodero o6opy1oBaHusI:

- [IK ¢ noaxmoueHueM k cetu MHTepHET
n obecrieuenuneM jocryna B SUOC
unctutyTa: Intel(R)Core(TM) i3,
2.93GHz, O3VY:2I'6 — 12mIT.

- Cton pabouuit — 15 mir.
IMocamounbix MecT — 24,

 Microsoft Windows 7;

* Microsoft Office;

» Adobe Acrobat Reader (FreeWare);

» Dr.Web (Ceprudurar NeEL69-RV63-YMBJ-
N2G7 ot 14.05.19)

» Opera

+ Altium DesignerRelease 10

» Kommnac

* T-FLEX CAD VYue6Has Bepcus 14
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224 —aboparopust
«KonctpynpoBanue
PaaHOdIeKTPOHHBIX
CpeACTBY, ajpec:

r. Ap3amac,

yi. Kanunanna, 19

Amnamsarop crektpa GSP-7730 (1 mT.);
['enepatop FG-506 (1 wt.); ['eneparop
GRG-450 (1 mT.); I'enepatop SFG71003 (1
wt.); U3mepurens RLC AKUIT-6104 (1
wt.); Mcrounnk nuranus AKUIT 1137-30-10
(1 wrr.); Uctounuk ruranus GPS-2303 (1
mrt.) Mynetumerp APPA207 (2 mr.);
Ocmtorpad GDS-71022 (1 mr.);
Yacroromep GFC-8010H (1 mt.);
Ocuumnorad GOS-620 (1 mr.) Kommerotep
(1 wt.) Komnsrorep (1 mt.) Monutop (1
wr.): ['eneparop ['5-54 (1 w.): U3mepurens
temmepatypsl (1 wr.); [puatep Epson (1
mt.); Yacroromep (1 mt.); Mukpockorn (1
mt.); 20. [Tupomerp (1 mt.); 21. Kommerotep
(3 mt.); 22. TIpoekrop (1 mT.); 23. Dkpan (1
mr.); 24. locka menosast (1 mrt.); 25. Cron
1a6. (4 wr.); 26. Cton yuenuu. (8 mr.); 27.
Cron s npenonaBarens (1 mT.); 28.
HIxad-Butpuna (1 mwT.) [Tocanouneix mect -
16

+ Microsoft Windows 7;

+ Microsoft Office;

» Adobe Acrobat Reader (FreeWare);

» Dr.Web (Ceprudpuxar NeEL69-RV63-YMBJ-
N2G7 ot 14.05.19)

* Opera

226 — KOMIIBIOTEPHBII
KJ1acC — MOMEIIEHHE TS
CPC

r. Ap3amac,

yin. Kanununa, 19

KommiekT 1eMOHCTpaimoHHOTO
00opyIOBaHUS:

- IIK ¢ BBIXOJIOM Ha MYyJbTUMEANNHBIN
TIPOEKTOP U MOJKIIIOUYEHUEM K CETH
WnrepreT: Pentium
7500/2x1024Mb/500Gb/AD52 40S/GA-
G31M-ES2L/ATX450 — 1 m.

- MynsTuMeniiHBIH ipoekTopBenQ
MX764 — 1 mrt.

- OKpad 1 mpoekTopa — 1 mrT.
Kommekt pabodero o00pynoBaHus:

- IIK ¢ noaxmtoueHueM k cetu MHTepHET
u obecrreueHneM gocrymna B dUOC
HHCTHTYTa: Pentium
7500/2x1024Mb/500Gb/AD52 40S/GA-
G31M-ES2L/ATX450 — 19 .

- Cxanep HP — 1 mt.

- [Ipunrep HPLaserJet — 1 mit.
TTocagounsix MecT — 19.

+ Microsoft Windows 7;

+ Microsoft Office;

» Adobe Acrobat Reader (FreeWare);

» Dr.Web (Ceprudurar NeEL69-RV63-YMBJ-
N2G7 ot 14.05.19)

» Opera

315 — naboparopwust
«IpoextupoBanue IC Ha
npuaImmax CALS-
TEXHOJIOTHUH»

ITporpamMmHO-anmapaTHbIA KOMITIEKC
ACOHUMKA B cocrage: - 3 KOMITBIOTEpa C
YCTaHOBJIEHHOM MPOrpaMMHON CUCTEMOM
ACOHUKA; 2. Ilpunrep nazepusiit HP L]
Pro 200 Color M251n (1 mir.); 3. Kogockon
"IMonumoxc"(1 wrt.); 4. Croa yueHud. 2-x
MmecTHbI (4 mT.); 5. Ctot pabouwnii (1 mT.);
6. Ctyn nns nocerureneit (6 wr.) 7. Jlocka
marHutHo-mapkepHas (1 w.) ITocagounsix
MmecT- 4

« Microsoft Windows 7;

* Microsoft Office;

» Adobe Acrobat Reader (FreeWare);

» Dr.Web (Ceprudurar NeEL69-RV63-YMBJ-
N2G7 ot 14.05.19)

* Opera

* IIporpammHslii nakeT «Aconuka» V.7 — 3
KOMIIJICKTa
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10. METOJAWYECKHUE PEKOMEHJIAIIUA OBYYAIOIAMCS IO OCBOEHMIO
JTUCHMIIIUHBI (MOLYJIS)

10.1 OOmue MeToaMYECKHE PEKOMEHIANUM [JIsl O00YYAIOUIUXCS IO OCBOEHUIO
AUCHUILTHHBI, 00pa3oBaTeIbHbIe TEXHOJIOTHH

JucuuiunHa peanusyercs MOCPEACTBOM IPOBENCHMS KOHTAaKTHOM paboThl ¢ 00y4yarolMMUCS
(BKJIIOYaAs MPOBEJICHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITENIbHON padOThl 00ydaromuxcs u
IIPOMEKYTOUHON aTTECTALUH.

KonrakTtHass paboTa mNpOBOAWUTCS B AayAUTOPHOW M BHEAYTUTOPHOH Qopme, a Takke B
AJIEKTPOHHONW HWH(GOPMAIIMOHHO-00pa3oBaTeibHONM cpene uHCTUTyTa (mamee — DOWMOC). B cioydae
IIPOBE/ICHUS] YacTU KOHTakTHOM palothl nmo aucuumimHe B OMOC (B COOTBETCTBHU € pacHHCaHUEM
yueOHBIX 3aHATHI), TPYA0EMKOCTh KOHTaKTHOH pabora B DMOC skBHBalieHTHA ayAUTOPHON padoTe.

IIpu npenogaBaHuu JUCUMIUIMHBI «OCHOBBI KOHCTPYMPOBAaHHUS 3JEKTPOHHBIX CPEICTBY,
UCTIOJB3YIOTCS COBPEMEHHBbIE 00pa3oBaTelIbHBIE TEXHOJOTHWH, IO3BOJSIOIIME TOBBICUTH AKTUBHOCTH
CTY/IEHTOB IIPX OCBOEHUH MaTepuaia Kypca U IpeJoCTaBUTh UM BO3MOXKHOCTh 3(PPEKTUBHO peain30BaTh
9achl CAMOCTOSITEITLHOW PabOTHI.

Bech neknuoHHBIA MaTepHuall KypcaHaxoauTcs B cBoOogHOoM noctyrne B cucteMe MOODLE nHa
CTpaHuLEe Kypca «OCHOBBI KOHCTPYMPOBAHUS AEKTPOHHBIX CPEICTB o
anpecy:https://sdo.api.nntu.ru/course/

U MOTYT OBITh MpOpabOTaHbl CTYJEHTAMH J0 YTEHUS JICKIUH B XOJE CaMOCTOATEIBHON paboTHI.
OTO J1aeT BO3MOXKHOCTb 00CYIUTh MaTepuai cO CTYJAEHTaMH BO BpeMs UTE€HUS JIEKLUH, akTUBUPOBATh UX
JEeSITENIbHOCTD NP OCBOSHUM MaTepHala.

Mertoanyeckue  peKOMEHIAUMUW K  BBIIOJHEHHIO  JIAOOPAaTOPHBIX M HPAKTUYECKHUX
3aHATUHHaXoquTcs B cBoOoaHoM poctyne B cucreMe MOODLE Ha crpanune kypca «OCHOBBI
KOHCTPYUPOBAHHsI 3JICKTPOHHBIX CPEICTB» Mo ajapecy:https://sdo.api.nntu.ru/course/u wucmonb3yroTcs
CTYJEHTAMH JUIsl IOATOTOBKH U BBIIIOJIHEHUS 3aJaHUI HA COOTBETCTBYIOLUX 3aHATHSIX.

Ha nekumsax, mnabopaTOpHBIX W MPAKTHMYECKHX 3aHATUAX PEAIHU3YIOTCS HHTEPAKTHBHBIC
TEXHOJIOTUH, IPUBETCTBYIOTCS BONPOCHI M OOCYXKJEHUS, UCIOJB3YETCSl JTMUYHOCTHO-OPUEHTHUPOBAHHBIN
MOJIXO/1, AMCKYCCHOHHbIE TEXHOJIOTUH, TEXHOJIOTUU pabOThl B MaJIbIX IPYIIAX, YTO HO3BOJISIET CTYACHTAM
IIPOSIBUTH €051, MOJIYUUTh HABBIKM CAMOCTOSITEJIBHOIO U3YUYEHHUsI MaTepHasa, BBIPOBHITh YPOBEHb 3HAHUI
B IpyMIIE.

Bce Bompochl, BO3HUKIIIKE NPU CaMOCTOSITENIbHON paboTe Haja JAOMAIIHUM 3aJaHHeM, MOAPOOHO
pa3buparoTcs Ha NPAKTUYECKUX 3aHATHAX U JeKuusax. [IpoBonasTCs MHIMBUAYalbHbIE U TPYIIOBBIE
KOHCYJIbTAIlMM C UCIIOJIb30BAHUEM, KaK BCTPEY CO CTYAEHTAMHU, TaK U COBPEMEHHBIX MH(OpPMaIlMOHHBIX
TEXHOJIOTUH, TaKuX Kak (hopyM, 4aT, BHyTpeHHss anekrponHas noura CZIO MOODLE.

Wuunuupyercst akTUBHOCTh CTYJIEHTOB, MOOMIPSETCS 3a/laHue JIF0OOBIX BOIMPOCOB MO MaTepHaly,
MIPAKTUKYETCS NHAUBUAYaIbHBIN OTBET HA BOIPOCHI CTYACHTA.

Jlns oueHkH 3HaHUI, yMEHUN U YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMU B MPOIECCE TEKYIIETO
KOHTPOJISl IPUMEHSETCS] CUCTEMa KOHTPOJISL U OLIEHKU YCIIeBAeMOCTH CTYJEHTOB, Npe/ICTaBlIeHHast B TalJI.
5.1. TlpomexyTouyHast aTTecTanusi MPOBOAUTCS B (opMe KypcOBOIO IMPOEKTa U SK3aMeHa C
UCMOJIb30BAHUEM CUCTEMbI KOHTPOJISI M OLIEHKH YCIIEBa€MOCTH CTYJIEHTOB, IPEACTABICHHOM B Tabn. 5.2 u
5.3.

10.2 Meroanuyeckue yKazaHus JJsl 3aHATHI JeKIMOHHOI0 THUIA

JlekMOHHBI Kypc TMpeArnojiaraeT CHUCTEMATHU3UPOBAHHOE W3JI0KEHHUE OCHOBHBIX BOMPOCOB
TEeMAaTUYECKOro IIaHA. B XOje JEeKIMOHHBIX 3aHSATHH PACKPBIBAIOTCA 0a30BBIE BOMPOCHI B paMKax
KaKJIOH TeMbl TUCHUILIMHBI (cM. TaOm. 4.1, 4.2). O003HAYarOTCS KIIOYEBBIE aCEKTHI TEM, a TaKkKe
JITAFOTCS aKIEHTHI Ha HanboJiee CIOKHBIX U BAXKHBIX MOJOKEHUSIX U3ydaeMOoro matepuana. Marepuanisl
TIEKIUH SBISIOTCS OCHOBOM ISl MOATOTOBKH O0YYAIOIINXCS K JIA0OPATOPHBIM U MPAKTUYECKUM 3aHATHSIM
Y BBITIOJTHEHUS 3aJlaHUA CaMOCTOSITEILHOW palOThI, @ TaKKe K MEPONPHUATHSIM TEKYIIETO KOHTPOJIS
yCHEBAEMOCTH U IPOMEKYTOUHOM aTTeCTAllK MO JUCHUILIIUHE.

10.3 Meroauyeckne yKa3aHusl 1O OCBOEHHMI0 JMCUMILUIMHBI Ha J1a00paTOPHBIX
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padorax

[ToaroToBKy K Kax10ii 1a00paTopHOil paboTe CTYJACHT AOJDKEH HadaTh ¢ 03HAKOMIICHUS C TUIAHOM
3aHSATHS, KOTOPBIM OTpa)kaeT cojepkaHue MpeiokKeHHONM Tembl. Kaxkaas BeimonHeHHas paboTa c
0(hOpMIICHHBIM OTYETOM U MOJUICKHT 3aIUTE Y MPErnoaBaTers.

[Tpu oneHMBaHUM J1TaOOPATOPHBIX PAOOT YUUTHIBAETCS ClIEAYIOIIEE:

- KQUECTBO  BBIMOJIHEHUS  JKCIEPUMEHTAJIHHO-TIPAKTUYECKOM dYacTH pabOThl M CTENEHb
COOTBETCTBHS Pe3y/IbTaTOB Pa0OTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOPMIIEHUS OTYETA 10 paboTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJbHBIE BOIPOCHI IPU 3aIIUTE PAOOTHI.

MeTtoanueckie peKOMEHJALUU K BBIIOJHEHUIO JTA00OPATOPHBIX pabOT HAXOIUTCS B CBOOOIHOM
noctyne B cucreme MOODLE nHa ctpanuiie kypca «OCHOBbI KOHCTPYHPOBAHUS 3JIEKTPOHHBIX CPEACTBY
no azapecy:https://sdo.api.nntu.ru/course/u ucmonb3yrOTCS CTYJACHTAMH JUIS MTOJTOTOBKH M BBIOJHCHUS
3aJlaHui B COOTBETCTBHHU C y4EOHBIM IJIAHOM U PACHHCAHUEM 3aHATUH.

104 Meroanyeckue YKa3aHHsi 10 OCBOEHHUIO JUCIHUIJIMHBI HAa NPAKTHYECKHX
3aHATHSAX

[TpakTHyeckue 3aHATHS TPEACTABIIAIOT COOOW JCTAIM3AIUI0 JICKIIMOHHOTO TEOPETUUYECKOTO
MaTepuala, IPOBOJATCS B LESIX 3aKPEIUICHUSI Kypca M OXBaThIBAIOT BCE OCHOBHBIC pa3zieiibl. OCHOBHOM
(dbopMoii TPOBEACHUS MPAKTHYCCKUX 3aHATHI ABJSIETCSA 00CYKIACHHUE HanOoJIee MTPOOJECMHBIX M CIOMXKHBIX
BOIIPOCOB I10 OT/ICTBHBIM TEMaM, a TAK)KE PEIICHUE 3a]1a4 U pa30op MPUMEPOB B ayJJUTOPHBIX YCIOBUSIX.

[TpakTyeckue 3aHATH 00CCIICUUBAIOT:

- POBEPKY U YTOYHCHUE 3HAHUH, IIOJTYUCHHBIX HA JICKIUSX;

- pa3BUTHE YMEHUN M HaBBIKOB JIUCKYCCHOHHOTO OOCYKICHHUS BOIPOCOB 10 y4COHOMY MaTepHary
JMCUUIUIMHBI U PEIICHUS 3a/1a4 [0 OCHOBHBIM pa3JieliaM Kypca,

- MOJBEJCHHWE WTOrOB 3aHATHH (pe3y/ibTaThl TECTUPOBAHMsI, TOTOBHOCTh OTYETOB IIO
MIPAKTHYECKUM 3aHSATHSIM, TOTOBHOCThH JIOMAIIIHUX 3a/JaHUM, BBITOJHEHHBIX B XOJI€ CaMOCTOSTEIbHOM
paboThI).

MeToauueckre PeKOMEHIAMK K BBIMOJIHCHHUIO NMPAKTHYCCKUX 3aJJaHUN HaXOJIUTCSA B CBOOOIHOM
nocryne B cucteme MOODLE Ha ctpanune kypca «OCHOBBI KOHCTPYHUPOBaHUS JIEKTPOHHBIX CPEJICTBY»
no azapecy:https://sdo.api.nntu.ru/course/u uCmoNb3yrOTCS CTYJACHTAMH UISL TOJTOTOBKH W BBIIIOJHECHUS
3aJJaHUi B COOTBETCTBHHM C YICOHBIM TJIAHOM M PaCIMCAaHUEM 3aHATHIA.

10.5 Meroanueckue yKa3aHus M0 CAMOCTOSITEIbHOI padoTe 00yUaOIIUXCS

CamocTosrenbHas paboTa o0ecrieunBaeT MOArOTOBKY O0YUaIOIErocsl K ayIMTOPHBIM 3aHATUSAM U
MEpPONPUATHAM TEKYLIEro KOHTPOJS M TNPOMEXKYTOYHOM aTTecTallid MO H3y4yaeMOH TUCHMILIHHE.
PesynbTaThl 3TON MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOYYAroIIErocsi Ha 3aHATUSX M B KauecTBE
BBINOJIHEHHBIX TPAKTUYECKUX 3a/1aHUI U APYrUX (GOPM TEKYILEro KOHTPOJIS.

B nponecce camocrosTenbHON paboThl peKOMeHAyeTcsl MpopaboTKa MaTepHalioB JEKUUN 110
K10l MpOHJEHHON TeMe, a TaKkKe M3ydeHHE OCHOBHOM y4eOHOH M crpaBOYHO-OMOIMOrpaduueckont
JUTEpaTyphl, IPEJICTaBICHHON B pa3jene 6.

JUiss BBITOJIHEHUSI CaMOCTOSITEIbHOM pabOThl NpU H3YYEHHM TUCHMIUIMHBI CTYJEHTBl MOTYT
HCIOJIb30BaTh CIEIUAIN3UPOBAaHHbIE ayIuTOopuu (cM. Tabdi. 9.1), o0opyaoBaHHE KOTOPBIX 00ecreunBaeT
A0cTyn uepe3 MHTepHET K 53IeKTPOHHOH MH(GOPMAIMOHHO-00pa30BaTebHOW Cpelie HMHCTUTYyTa |
ANEKTPOHHONW OMOIMOTEYHOW cucTeMe, TJie pacrnojaraimTcs YydyeOHble U y4eOHO-MEeTOJIUYEecKue
MaTepHalibl, KOTOpbIe MOTYT OBbITh MCIIOIb30BAHBI Il CAMOCTOSITEILHON paOOTHI.

st oGydarommxcs 1Mo 3a049HOoi (opMe 00ydeHHUs CaMOCTOSITeNIbHAs padoTa SBISIETCS OCHOBHBIM
BUJIOM Y4eOHOU JAEATeNbHOCTH.

10.6 Meroauyeckue yKa3aHusi AJs BbINOJHEHHSI KYPCOBOI'O MNMPOEKTANO KypcCy
«OCHOBBI KOHCTPYHUPOBAHMSA 3JIEKTPOHHBIX CPEACTB»

BrinonHeHne KypcoBOTro NMpOeKTacloCOOCTBYET JIyYIIEeMY OCBOEHHIO OOy4aroIIMMUCS Y4eOHOTo
MaTtepuaiga, QOpMUPYET NPAKTHUYECKUH OMBIT M YMEHHUS MO HM3y4aeMOil JMCUMILIMHE, CIIOCOOCTBYET
¢dbopmMHpoBaHHIO y 00YUYAIOMIMXCSl TOTOBHOCTH K CaMOCTOSATENbHOM NMpo(ecCHOHATBHON AEATeNbHOCTH,
SIBJIIETCS ATANIOM K BBINOJIHEHHIO BBITYCKHOM KBAIU(PUKAITMOHHON pabOTHI.
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TunuunasaopmyMpoBKa TeMbl KypCOBOI0 IIPOEKTA:

«Pa3paboTka KOHCTPYKIIMH 3IEKTPOHHOTO MOJyJIsl YCTPOMCTBaY.

[Ipu BBINOJHEHHH KYypCOBOTO IMPOEKTA CTYACHTHIPYKOBOJCTBYIOTCS mocobueMm [6.3.11]. B Hem
MIPUBOATCS TPeOOBaHMS K COJAEpXKaHUIO TpadUIecKON M TEKCTOBOM 4YacTed MpoekTa, ux o0beMy H
Ka4yecTBY O(QOPMIICHHS, JAIOTCS PEKOMEHJALMHU 0 PEUICHUI0 BCEX OCHOBHBIX 3aJ1ad, IOCTABJICHHBIX B
3aJJaHMM Ha NpOEeKTHpoBaHUE. PexoMeHayemas B IOCOOMM JIMTEpaTypa OCBELIAET MPAKTHUYECKU BCe
pemiaeMble B MPOEKTE BOMpochl. Ee m3ydeHue MO3BOJMT CTYACHTY 3HAUYUTENBHO IOBBICUTH KayeCTBO
IIPOEKTa U CaMOMY HOJIYYUTh HEOOXOAMMBbIE KOHCTPYKTOPY 3HAHUS U YMEHHUS.

10.7 Mertoauyeckue yKa3aHusi Mo o0ecrnie4eHNI0 00pPa30BaATEIbHOT0 MPoIecca

1. Meroanueckue peKOMEHIAIMM MO OpraHu3alud ayAuTOpHON paboThl. [IpuHsATel YueOGHO-
metonudeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokoin Ne 2 ot 22 anpenst 2013 r. DneKTpOHHBIH
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Metoauueckie peKOMEHIAINK 110 OpraHU3alii U TUIAHHPOBAHUIO CAMOCTOSITENILHON PaboThI
cTyAeHToB 1o aucuumuinHe. [Ipunsatel YuebHO-meronnueckum coBerom HI'TY umm. P.E. Anekceesa,
IIPOTOKOJ Ne 2 oT 22 arpens 2013 T. DIIEKTPOHHBIN ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe nocobue«lIpoBenenne 3aHsATHH ¢ TPUMEHEHUEM WHTEPAKTHUBHBIX ()OPM U METOJIOB
o0OyueHus», EpmakoBa T.1., HBamkun E.TI., 2013 T. DNEeKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. Yaebnoe mnocobue«Opranuzanusi ayIuTOpHOH paboThl B 00pa30BaTENbHBIX OpraHU3aIMAX
Bbiciiero  oOpazoBanusi», MBamkun E.I'., XKykosa JLII., 2014 r. DuekrpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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