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Pabouas nporpaMma cocrapiieHa Ha OCHOBAHKH TpeOOoBaAHMIA:

(dejiepallbHOr0 rocy1apeTBEHHOro 06pPa30BATENBHOrO CTaHJapTa BbIC-
mero obpasopanust 15.04.06 MexaTpoHuka 1 poBoToTeXHIKA (YpOBeHb
MarucTpaTypbl), YTBEPXKACHHOIO IMPUKAa30M MUHUCTEPCTRA HAVKH 1
Bbicuiero obpaszosanus Poccuiickoit Pepepamnn Ne 1023 ot 14 asrvera
2020 1

Yy4eOHOro  ruaHa,  yTBEPKIEHHOTO y4eHbIM  coBetoM  BI'TVY
nm. B. T'. Illyxosa B 20 41 roxy.

CocTaBuTesb (cocTaBUTENN ): 4

KaHJ1. TeXH. HAYVK —— P.A. Bauuenko

(Vuenast creneHn 1 3Banmne) // IHCH) / (MHHILHAIIBI, (l)mmgnm)
/

Pabouast mporpamma obeyx/eHa Ha 3acenanuy Kaeapbl

«

iy » os 20_2. r., MpoTokos Ne 9

3aBefyroinit kKadeapoii:

s
J-p TeXH. HAYK, I1pod. 4 B.I'. PyGanosn
(yuenas crenenn u 3panue) &/(no,'umm)) (MHHUMAIBL paMuIns)

Pabouas nporpaMma cornacopaHa ¢ BbIITYCKaroLleH(umu) kadeapoii(amn)

TexHuueckoi KUOEPHETHKHU

(HanvienoBanue kadeapui/kadeap)

3aBelyrounii kapeapoii: / X
J1-p TEXH. HaYK, nmpod. /% B.I'. Pybanon
(VucHas creneHn 1 3Banne) JG!O;UIHCI,) (MHmmabl, (hamiiis)
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Pabouas nporpamma 0/106peHa METOIMUECKON KOMECCHEN MHCTUTYTA

«

a5 » os 20 9. r., mpotokon Ne g

Ilpencenarens:

KaHJI. TEXH. HaYK, J0Il. % A. H. CEMCDHHH

5 —

(yuenas creneHn 1 3Banne) (HOJUTHCE) (MuMIHaIbL hamiis)




1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCIHHUIIJIMHE

KOI[ 1 HAUMCHOBAHUC

Kon u HanmMeHnoBanue nokasarens
Kareropus (rpynma) HHIAKATOpa
N HalMEHOBaHUE OLICHMBAHUS pe3yabTaTa 00ydeHHs
KOMIIETEHIINH JTIOCTHKECHHS
KOMITETeHITUN 0 TUCTIUTIIINHE
KOMIICTCHIIUU
Bri6epuTe OIIK-2.Cnocoben  |OIIK-2.1.Ilpumensier | B pe3ynbraTe OCBOSHHUS UCIUILIMHBI
STIEMEHT MIPUMEHATH OCHOB- | OCHOBHBIE METO/IBI, OOYHarOIIHiACS JOIDKEH:
; ’ HBIE METOIBI, CITOCOOBI M CPEICTBA 3HaThb: CIOCOOBI  00pabOTKH
CHOCOOBI M CPEACTBA |OJMYUYCHUS, XpaHeHUs, |MHPOPMALMU,  TMOJIy4aeMOH  OT
MOJTyYeHUs], XpaHe- |mepepaboTku HHPOp- | HaTUHKOB; CIIOCOOBI  00pabOTKH
HUS, IEPepabOTKH | MaIlMK B 00JIACTH WH(POPMAIUH,  TOly9aeMOd  OT

nHPOpPMALINH B
00JIaCcTH MaIIuHO-
CTPOCHHUS

MalInHOCTPOCHUS

BUACOKAMEP, CTCPEOCUCTEM.

YMeTh: MPOEKTHPOBATH MPOTPaAMM-
Hoe o0ecIieueHue, pealn3yoliee
00pabOTKy CUTHAJIOB, TIOJIYYaeMbIX
OT JIATYMKOB; MPOCKTUPOBATh
porpaMMHOe oOecriedeHue, pealu-
3yroliee 00paboOTKy CUTHAJIOB,
MONy4YaeMbIX OT BUCOKamep,
CTEPEOCUCTEM.

Baaners: HaBBIKAMH U METOJJAMH
TEOPETHYECKOTO aHAJIN3a U pa3pa-
OOTKM anropuTMOB 00pabOTKH
CUTHAJIOB, TIOJYYaeMbIX OT JAaT4H-
KOB; HaBBIKAMH U METOJIaMU
TEOPETHYECKOTO aHAJIN3a U pa3pa-
0OOTKH aJrOpUTMOB 00pPaOOTKH
CHTHAJIOB, IOJTyYaeMBIX OT BHJIEO-
Kamep, CTePEOCHCTEM.

OIIK-6 Cnocoben
pemiaTs CTaHaapT-
HbIE 3a1aun mpodec-
CUOHAJILHOMH Jies-
TEIHHOCTH Ha
OCHOBe MH(pOpMa-
LIMOHHOM 1 OMOIHO-
rpaduyeckon
KYJBTYPHI C TIPUMe-
HeHrneM nHpopma-
[IUOHHO-
KOMMYHHKAIHOH-
HBIX TEXHOJIOTHM

OIIK-6.1.Mcnons3yer
HaBBIKH PaOOTHI €
COBPEMEHHBIM ITPO-
rpaMMHBIM obecriede-
HUEM /7151 00paboTKH
IKCTIEPUMEHTATIBHBIX
JIAHHBIX, METOJIAMU
aHaJIN3a COCTOSHHUS
Hay4HO-TEXHUYECKOM
poOIeMBI, CIOCOOHO-
CTBIO ITOJ100pa U
U3y4YEHUs JIUTEpaTyp-
HBIX U TATEHTHBIX
HCTOYHHUKOB

3HaTh. O IEJIOCTHOCTH MPOIECCOB U
SIBJICHUH, MPOUCXOSIUX B MPUPO-
Jle, Kak 00 0OBeKTax yMpaBJIeHHUS,
OCHOBHBIE  TIOHATHSI M3  00IacTH
TUIAHUPOBAHUS KCIICPUMEHTA.

YMeTh: COCTaBJIAITh TEXHUYCCKOC
3aJaHMC Ha TMPOBEACHUEC HAYYHO-
HCCIIEIOBATEIILCKOM pa60TLI, COoCTaB-
JITh OTYET O NMATCHTHBLIX HMCCIICAO0BA-
HUAX.

Baaners: HaBbIkamu paboOTHI C
COBpPEMEHHBIM IIPOrpaMMHBIM o0ecIie-
YeHreM 11 00pabOTKH SKCIEpUMEH-
TaJIBHBIX JIAHHBIX, METOJIAMHU aHAJIH3a
COCTOSIHUS HAyYHO-TEXHUYECKOM
po6IIeMbl, CIOCOOHOCTHIO ITOI00pa
W M3YYCHUS TUTEPATYyPHBIX U
MaTEHTHBIX HICTOUYHHUKOB.




Kareropus (rpymma)
KOMIIETEHIINM

Konn
HaMMEHOBAaHME
KOMIIETEHLIU U

Kon n HaumMenoBanue
HHIAKATOpa
JIOCTHIKEHMS

KOMIIETEHITUHA

HaumMmeHoBaHue mmoka3aTens
OIICHUBAaHUS Pe3ylbTaTa 00yUYeHHS
110 JUCIIAIUINHE

OIIK-9 Cnocoben
pazpabaTeIBaTh U
OCBaMBaTh HOBOC
TEXHOJIOTHYECKOES
o0opynoBaHue

[1K-9.2 Ucnonb3yer
METOIOJIOTHH ITPOCKT-
HO-KOHCTPYKTOPCKO
JCSITEIIBHOCTH TPH
MPOCKTHUPOBAHUH
HOBOT'O TEXHOJIOTHYE-
CKOT'0 000pyI0BaHUS

3HATB: OCHOBHBIC IIpaBUIIA OPOPM-
JIEHUsI KOHCTPYKTOPCKOM M IPOEKT-
HOM JIOKyMEHTAIIUd B COOTBETCTBUH C
MMEIOITUMHUCS CTaHIapTaMu u
TEXHUYECKIMHU YCJIOBHSIMH, TIPUHIH-
TIBI TIOYYEeHUsI TAHHBIX U TTOCTPOe-
HUSI ~ MaTeMaTUYeCKUX  MOJIENIeH;
METOIBI TIOCTPOSHMSI MAaTEMATHIECKIX
MOJIETIEH Y3JIOB TEXHUYECKUX CUCTEM.

YMeTb: COCTaBIATh MaTeMaTHYecKue
MOJENM HMITYJIbCHBIX CHCTEM, HX
HOJICHCTEM, BKJIIOYAst HCTIONHUTENb-
Hble, HMH(OPMALIOHHO-CEHCOPHBIE |
YIPaBILIOIIUE MOOY/IH, IPUMEHATE U
UCTIONB30BaTh  MMEIONIMECST  TIpO-
rpaMMHBIC TIaKeThl, pa3palbaTbiBaTh
HOBOE IIpOrpaMMHOE OOecreyeHue,
HeoOxoamMoe st 06paboTku UHGOP-
Mallui ¥ YIpaBlICHHS B aBTOMATH3H-
POBAaHHBIX CUCTEMAX, a4 TAKKE I HUX
MPOSKTUPOBAHHIS.

Biagers: npakTHUeCKMMH HaBBIKAMU
MIOCTPOEHHSI MOZICITUPYEMBIX CHUCTEM,;
nporpamMMHbIMU TlakeTamu Matlab,
Mathcad, Adams+Easy5 ¢ tensio
MPOBEACHUS! BBIYUCITUTEIBHBIX
SKCIICPpUMEHTOB, METOJIaMU MOACIIN-
pOBaHUA U pacyera UMITYJIbCHBIX
CHCTEM, MX TIOJICUCTEM, OTIEIBHBIX
MOJTYJIEH U CUCTEM YIIPABJICHMUSL.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM

NPOI'PAMMBI

1. Komnerenmus OIIK-2. CiocoGeH mpuMeHATh OCHOBHBIE METOIbI, CIIOCOOBI
U CpE/ACTBa MOJIyYECHHMs], XpaHEHUs, repepaboTKu UHPOpMalUU B 00JACTH MalIUHO-

CTPOCHHUH.

I[aHHaﬂ KOMIICTCHIIUA (I)OpMI/IpyeTCH CJIICAyrOIMMU JUCIHUIITIMHAMMU.

Craaus HaumeHnoBanus TUCIMTIIIIMHBI
1 HHTennexTyanpbHbie pOOOTOTEXHUUECKHE KOMILICKCHI
2 MeTo 16l KOHTPOJISI M TUATHOCTHKU POOOTOTEXHUYECKHX CHCTEM
3 Cucrembl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS

2. Komnerenuus OITK-6

CriocobeH pemiaTe cTaHAApTHBIE 3a7add Mpo-
(deccruoHanbHOU AESITEIbHOCTH Ha OCHOBE MH(GOPMAIIMOHHON U Oubanorpaduyeckoin
KYJIBTYpbI C IPUMEHEHUEM UHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI




JlanHast koMrieTeHIus (popMUpyeTcs CASAYIOMIME TUCIUTLTAHAMH.

Cragus HanmeHoBaHMs AMCLUIUIMHBI
1 CucreMpl aBTOMaTU3UPOBAHHOT'O MPOCKTUPOBAHUS
2 Teopus 1 IpakTUKa HAYYHBIX UCCIEAOBAHUI
3 MeTo10J10THsl HAYYHOT'O IIO3HAHUS

3. Komnerenuus OITK-9.
TEXHOJIOTHYECKOe 000py/I0BaHNE.

CnocobeH p8,3pa6aTBIBaTI> H OCBaMBAaThb HOBOC

I{aHHaSI KOMIICTCHIIUA q)opMpreTc;I CICAYIOMMMHU JUCHTUILIIMHAMUA.

Cranus HanMeHOBaHMS TMCIUILUIMHBI
4 HuTennekTyanbHble poOOTOTEXHHUUECKHUE KOMILIEKCHI
&) Teopust maTpuig
6 CuctemMbl aBTOMaTH3HPOBAHHOTO MTPOCKTUPOBAHUS

3. OPBEM JIUCHUIIJINHBI

OO0mas Tpy10€MKOCTh JUCHUIUIMHBI COCTaBISIET _4 3ad. enunull], 144 yacos.

dopma NpOMEKYTOYHON aTTECTALNN 3a4eT
N Bcero | Cemectp
Bun yuebHoit paboTbl HACOR No 1
OO611ast TpyA0€MKOCTh TUCIMIUIMHEI, Yac 144 144
KonTakTHas padora (ayANTOPHbIE 3aHATHS), B TOM YHCJIE: 70 70
JIEKIIUHU 17 17
nabopaTopHbIE 51 51
PaKTUYECKHE 0 0
IpyNIIOBbIE KOHCYJIBTAIMU B IEPUO]] TEOPETHUECKOTO 00yUEHHS 2 2
U IPOMEXYTOYHOHN aTTeCTalluu
CamocrosiTeibHas padoTa CTYAEeHTOB, BKJIIOYAasd HHIUBHIY- 74 74
aJIbHbIE M ITPYNIOBbIE KOHCYJIHTALMH, B TOM YHCJIE:
KYPCOBOM IPOEKT
KypcoBasi pabota 0 0
pacueTHO-rpaduyecKoe 3a1aHue 0 0
WH/IMBUYaIbHOE JJOMAIITHEE 3a/I1aHue 0 0
camocTosITeNbHask padoTa Ha MOJATOTOBKY K ay JUTOPHBIM 3aHsI- 72 72
THSM (JIEKIMH, TPAKTHYCCKUE 3aHSATHSI, 1a00paTOPHbIC 3aHSTHSI)
9K3aMeH 0 0




4. COAEP KAHUE JUCHUII/INHBI

4.1. HaumeHOBaHMe T€M, UX COJEpP:KaHNE U 00bEM

Kypcl Cemectpl

/o

HanmenoBanue paznena
(kpaTkoe cozepKaHue)

O0bEM HA TEMATUYECKUN

paszen o BUAaM yueOHoM

Harpysku, 4ac

Jlekinn

IIpaktuueckue
JlaGoparopHbie

3aHATUA
3aHATUA

CaMocTosTenpHas

pabota

1. XKu3sHEeHHbBIA UK U30ETTHS

Otanbl KU3HEHHOTO IMKIA u3nenus. Pomu B mporiecce
KOHIENTYaJIN3alii U IPOSKTUPOBAHHSI.

2. Opranu3zanus rnpouecca NpoOeKTUPOBAHUS.

Bunpt  mpoektHbix  pabor. CHUCTEMHO-HEpapXUYeCKUI

OAXO.

3. BeTBU pOEKTUPOBAHHUS.

OyHKIHOHAIBHOE TNpoekThupoBaHue. KoHcTpykTOpCcKoe
IPOeKTHpOBaHUE. TeXHOIOTHYECKOE IPOCKTUPOBAHHE.

4.11

OCKTHBIE MPOLEYPHI M 3aJa4H.

[TpoexTHbIe mporenypsl U omeparuu. I[IpoexTupoBanue -
kKak oOpatHas 3amada. Cunre3. AHamm3. OnTUMU3ALHSL.
TUnoBoO# alIrTOPUTM MPOESKTUPOBAHUSI.

10

5. Crangapruzanus, yHU(UKAIMS U arperaTUpoBaHUe.

Cucremaruzanuss U KiaccuUKanus, BHYTpHpa3zMepHas,
MeXpa3MepHas (BHYTPUTHUIIOBAsA), MEKTUIIOBAs U MEXOT-
pacneBast yHu(uKauusA. TunMzanus TEXHOIOTHYECKUX
nporneccoB. Tunmsanus KOHCTPYKUMM wu3fenuid. Meron
0a30Boro arperara.

10

6.C

CACTBA ABTOMATU3alIHUU ITPOCKTUPOBAHUA.

CpenctBa aBromMaTu3alui (PyHKIMOHAIBHOTO MPOEKTUPO-
BaHusa. CpencrBa aBTOMATH3allMM  KOHCTPYMPOBAaHMS.
CpencTBa aBTOMaTH3aLMU IPOM3BOICTBEHHBIX ONEepaIiil.

12

10

7. IndopmMarimoHHasi noajepxKa NpoeKTUPOBAHMSL.

WNndopmanusa B mpouecce npoekrupoBanus. Uudopmanu-
OHHAasl OJJIEP’KKA JKU3HEHHOTO IIMKJIA U3IEIHH.

12

20

BCEI'O

17

51

74

4.2. Conepxxanue J1a00paTOPHBIX 3aHATHI

He npenycMoTpeHO y4eOHBIM TLIAHOM.




4.3. CoaepxxaHue MPaKTHYECKHUX (CEMUHAPCKUX) 3aHATHIA

HaunmenoBaunue
pazzaena IUCIUILITNHbBI

Tema npakTudeckoro (CeMuHap-
CKOT'0) 3aHATHUS

K-Bo
4acoB

K-Bo
4acoB
CPC

cemecTp Ne2

KU3HEeHHBIH HUKJ U311,

Oranpl KA3HEHHOTO IUKJIA H3JIe-
nus. Pomu B mporecce KoHIENTya-
JU3ALMH U IPOCKTUPOBAHUSL.

Opranuzanus nporecca
MIPOCKTUPOBAHUSI.

Buapl mpoektHbIXx pador. Cucrem-
HO-UEPAPXUYECKUI ITOAXO.

BerBu npoekTupoBaHusl.

OyHKIIMOHAJIBHOE  IPOEKTHUPOBA-
Hue. KOHCTpYKTOpCKOE NIpOEKTH-
poBaHue. TexHonmornueckoe
[IPOEKTUPOBAHUE.

[IpoexTHbIE poLEaypBI U
3a/1a4H.

[IpoexTHbIE HpoLEAypHl M OmnEpa-
uuu. IIpoextupoBanue -  Kak
oOpatHas 3anaya. CuHTe3. AHAIU3.
Ontumuzanus. TUTIOBOW alropuT™M
MIPOCKTUPOBAHUSI.

Crangapruzanus, yHuduka-
LIS U arperaTupoBaHue.

Cucrematuzanuss 4 Kiaccuduka-
1Us, BHYTpUpa3MepHas, MEXKpa3-
MepHasi (BHYTPUTHUIIOBAs), MEXKTH-
MoBasi M MEKOTpacieBas yHu(DHKa-
nus. Tunuzanus TeXHOJIOTHMYECKUX
poreccoB. Tunmsanus KOHCTPYK-
il u3zgenuii. Meron 0a30BOro
arperara.

10

10

Cpe,I[CTBa aBTOMaTHU3allu1
MMPOCKTUPOBAHUA.

CpenctBa aBTomMaru3auuu (yHK-
[IUOHATBHOTO IPOEKTHPOBAHUSI.
CpenctBa aBTOMAaTH3allMM  KOH-
ctpyupoBanus. CpeacrtBa aBTOMa-
TU3ALIH MIPOU3BOJICTBEHHBIX
onepanui.

10

10

NudopmannonHas moaaepx-
Ka MPOEKTUPOBAHUS.

Wndopmanus B mporecce MpoeK-
TUPOBAHUS. WNudopmarnmonnast
NoJAepKKa  JKU3HEHHOTO  LUKJIa
W3/1EIINN.

10

10

UTOI'O:

51

51

BCEI'O:

51

51

4.4, Conep:xaHue KypcoBoro npoekTa/padorsbl

He npenycMoTpeHO y4eOHBIM TUIaHOM.

4.5. Conep:xanue pacueTHO-rpagu4ecKoro 3ajaHus,
HHIMBUAYAJTbHBIX TOMALIHUX 3aaHUI

He npenycMoTpeHo yueOHBIM TIJIaHOM




5. OHEHOYHBbIE MATEPHAJIbI IJI51 HPOBEJEHUA TEKYIIEI'O
KOHTPOJISA, IPOMEXYTOYHOU ATTECTALIUAN

5.1. Peanmu3anus koMneTeHI M

1. Komnerenuus OIIK-2. Crioco6eH npuMeHATh OCHOBHBIE METO/IbI, CIIOCOOBI
U CPEJCTBA MOJyUYCHUs, XpaHEHHs, TepepabOTKu MHPOpMaAuu B 00JaCTH MAIIUHO-
CTPOEHHUH.

HanmenoBaHue HHIMKATOpa TOCTIKECHHS
KOMIETEHIIUU
OIIK-2.1.IIpuMeHsIeT OCHOBHBIE METO/IbI, CIOCOOBI 3ammra npakTH4YeCKuX padoT, 3a4eT
CpeICTBa MONTydeHHs], XPaHEHHs, IepepaboTKU
uH(popMauy B 001aCTH MAINHOCTPOCHUS

I/ICHOHB3yeMBIe Cp€acTBa OICHUBAaHUA

2. Komnerennus OIIK-6 CnocobeH pemrath CTaHJAApTHBIC 3aJ1aud IPO-
(dbeccroHaNbHON JAESITEIbHOCTH Ha OCHOBE MH(MOPMAITMOHHON U OubInorpaduueckon
KYJIbTYpbI C MPUMEHEHUEM UHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH.

HanmenoBanue MHAMKATOPA DOCTHKECHHS
KOMITETEHIINT

OI1K-6.1.Mcmonb3yeT HaBBIKUA Pa0OTHI C COBPEMEH- 3amuTa MpakTHYECKUX padoT, 3a4eT
HBIM IIPOTPaMMHBIM oOecTiedeHueM Jisi 00paboTKu
HKCTICPUMEHTAIBHBIX JaHHBIX, METOJAMH aHAJIH3a
COCTOSIHUS HAyYHO-TEXHUYECKOU MPOOIeMBI,
CIOCOOHOCTBIO MO00pa U U3YUYCHUS INTEPATYPHBIX
Y TATEHTHBIX UCTOYHHUKOB

Hcnonw3zyemble cpeacTBa OleHUBAHUS

3. Komnerenmust OIIK-9. CniocobGen pa3pabaTsiBaTh U OCBauBaTh HOBOE TEX-
HOJIOTHYECKOE 000pY10BaHKE.

HanmeHnoBanue nHaMKaTopa 10CTIKEHUS
KOMITETCHIIUU
[1K-9.2. Ucnonk3yeT MEeTOI0JIOTUN TIPOEKTHO- 3amuTa NpakTUYeCKuX paboT, 3a4eT
KOHCTPYKTOPCKOM JeSITeTHHOCTH MPHU MPOESKTUPOBA-
HUU HOBOT'O TEXHOJIOIMYECKOr0 000pYI0BaHUS

HCHOHLSyeMBIC cpeacTBa OUCHUBAHUSA

5.2. TuNoBbIe KOHTPOJIbHBIE 32aHUS JIsl TPOMEKYTOYHOM aTTeCcTAllUN

5.2.1. IlepeyeHb KOHTPOJbHBIX BONPOCOB (THMOBBIX 3a/IaHUIA)
s 3x3amena / nuddepeHunpoBaHHOro 3avera / 3auera

Haumenosanue ConeprkaHre BOMPOCOB (THIOBBIX 3aJaHU)
Ne | paznena gucuu-
/11 TIJTAHBI
1 | 1. KuzHeHHBIi 1.  Onumure NOPSIOK MOCTPOEHUSI PETPECCUOHHON MOJENH HCCie-

UK U3/ICIIHS. ayemMoro o0bekTa (Tmporecca).
2. Opranuzanus 2. Yo Taxkoe NOoJHbIA (HaKTOPHBINA IKCTIEPUMEHT?
rporiecca npoex- 3. Yo Takoe ApoOHBIN (PaKTOPHBIH SKCTIEPUMEHT?
TUPOBAHUS. 4.  OnummuTe MocieoBaTeIbHOCTh NEHCTBUN mpu 00paboTke pe-




3. BetBu npoek-

3YyJIbTAaTOB 3KCIICPUMCHTA.

TUPOBAHMSL. 5. B uem 3akiiouaercss mpoBepka OAHOPOJHOCTH IO KPUTEPHUIO
Koxpena?
6. 3aduem npuMensierca kputepuid CterogeHTa’?
7. Yro Takoe kputepuil Puiepa U Kak OH UCIOJIb3YETCsI?
5. [IpoekTHbIE 8. Kakne ocoOeHHOCTH HWMEITCS MPU BBHIOOPE TEMBI HAYYHOTO
IIpOLEYpHI U HCCIIEIOBaHUs?
3a/1a4i. 9. Uro HeoOXOAMMO YUYUTHIBaTh IMPH IMOCTAHOBKE LIETU M 3aaa4y
6. Crannaprusa- UCCIIeIOBaHMS?

1us, yHUUKaAIUs
U arperatupoBa-
HUE.

10.  OnwumuTe NOPSAOK MPOBEICHUS aHAIM3a COCTOSHUS BOIIPOCa
11.  Yro Takoe maTeHTHBIC UCCIEIOBAHUsA?

12. Kak ocyuiecTBisieTcs HalMCaHUe OTYeTa O MAaTEHTHBIX MCCIIeN0-
Banusx B xoae HUP?

13. Ilepeunciure OCHOBHBIC TpeOOBaHUS K O(DOPMIICHUIO BBEICHHS
MarucTepCcKou JuccepTanuy.

14. TlepeuncnuTe OCHOBHBIE TpeOOBAHMS K COAEPIKAHUIO Marucrep-
CKOM JIMCCEPTalUH.

15. Ilepeuuncnure OCHOBHBIC TPeOOBaHUSA K O(POPMIICHUIO OCHOBHOM
9YaCTH MaruCTEPCKOM TUCCEPTAIHH.

16. Omnwumwure TpeboBaHus K odopmieHU0 OubIHOrpaduuecKoro
CIHCKA U CIIMCKA JIUTEPATYPHI?

17. Ha3zoBuTe STambl NOJATOTOBKM K MyONHMKAIlMKM CTaTell, couepka-
[IMX pe3yJIbTaThl HAYYHBIX HUCCIIEJOBAHUIN?

18. B kakux >XypHajlaX M HM3JAHUSIX MOTYT OBITh OITyOJIMKOBAHBI
pe3ysbTaThl Bammx uccnenoBaHuii?

19. Kakue umerorcs TpeOOBaHUSI K HAYYHOMY JOKJIATy U MPEACTaB-
JICHHIO Pe3yJIbTaTOB HAYYHBIX MCCIICIOBAHUN Ha KOHPEPEHIIUAX ?

20. Ha xakux KOH(pEpEeHLIHSIX MOXKHO IMPEICTABUTh PE3YJbTaThI
HAYYHBIX UCCIICIOBAHHH 10 BEIOPaHHOM Teme?

7. CpenctBa
aBTOMaTH3aIAN
MIPOEKTUPOBAHHUS.
8. Uudopmaru-
OHHas MOJJIEPIKKa
MIPOEKTUPOBAHHUS.

21. Kakue cymecTBylOT MeXAyHapOIHbIe Hay4dHbIe MPOrPaMMBbI U
TPaHTHI HA TPOBEICHNE HAYYHBIX UCCIICIOBAHUI?

22. Kakue Bpl 3HaeTe nporpaMMsl 1o MPOBEICHUIO HAYUYHBIX CTAXKH-
pOBOK?

23. Ilpueaute mpumep ABYX(HAKTOPHOTO IKCIEPUMEHTA C MCIOJb-
30BaHUEM KBaJIPATHYHOW MOJICITTH?

24. OnummTte NpUMEHEHHE MOJHOTO (PaKTOPHOTO AKCIEPUMEHTA TIPU
MIPOBEJICHUU HAYYHBIX HCCIICIOBAHUH?

25. Kaxkue Bbl 3HaeTe METOIbI HHTEPIOMSAIUU PE3YIBTATOB UCCIEIO0-
BaHUN?

26. Kaxkue Bbl 3HaeTe METO/IbI alllIPOKCUMAIIMH PE3YJILTATOB HCCIIe-
OBaHUI?

5.2.2. llepeyeHb KOHTPOJIbLHBIX MATEPHAIOB
VIS 3aIMTHI KYPCOBOT0 MPoeKTa / KypcoBoii padoThbI

BrimonHeHne KypCOBBIX TPOEKTOB W KYPCOBBIX pabOT HE MPETyCMOTPEHO

y‘lC6HBIM IIJTAaHOM OJUCIHUIIJINHEI.

5.3. TunoBble KOHTPOJIbHBIE 3aIaHUs (MATEPHUAJIbI) IJISl TEKYLEr0 KOHTPOJIA B

cemecTpe

Texymuii KOHTPOJIb OCYILIECTBIIIETCA B TEUEHHE ceMecTpa B (popMe BBITOJIHE-




HUsI KOHTPOJIBHBIX 33JJaHUU 110 UTOTaM ITPAKTUYECKHUX 3aHATHMN.

IIpakTtnueckue 3aHaTus. [IpakTndyeckue 3aHATHs NIPU3BAHBI MTOBBIIATH YPOBEHb
YMEHMM U HaBBIKOB CTYAEHTOB. [IpenycMarpuBaeTcs MpoBepKa BHITOJHEHUS JOMAITHUX
3aJJaHMM ¥ y4acTHE B PELICHHH 3a7ad M0 NpoiIeHHOMY marepuaity. [1o nroram mpose-
JICHUS] IPAKTUYECKUX 3aHATUU MTPETYCMOTPEHO OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

No TeMa npakTu4yecKoro
(ceMHHaApPCKOTr0) 3aHATHUS

[Ipumepbl KOHTPOJIBHBIX 3aaHUI

[IpakTrueckoe 3austue Nel.
1 | XKusHeHHBIA UK U3EITIH.

1. Yro HEOOXOOMMO YYHTHIBATh NPH IOCTAHOBKE HETH H
3aj71a4 UCCIIeIOBAHUS.

2. [lpuBenuTe cpaBHEHHE MHUHUMYM JBYX pPa3IdYHBIX
METOJIOB pPa3pabOTaHHBIX WIM HCHOJB3yeMbIX Bamm B Xome
WCCIICZIOBAaHHH 110 BEIOPAHHOI TeMe.

3. VYKaxXuTe OCHOBHBIE Pa3/ieibl TEXHUYECKOTO 3a/JaHUs U
UX MPUMEPHOE COJIEpIKaAHHE.
4. [IpencraBbTe OTYET O MATEHTHBIX MCCIIEJOBAHUSX U
000CHYMTE ero JOCTaTOYHOCTh U MOJIHOTY.
S. Onumure MNOpAJOK INPOBEACHMS aHAIM3a COCTOSHUS
BOIpoOCa.
6. O06ocHy#Te KOPPEKTUPOBKY T€Mbl HAYYHOT'O HCCIIE0Ba-
HUSI.
1. Ob6ocuyiiTe (HOpMYITUPOBKY ILEIH HCCIECAOBAHUS II0
BBIOpAaHHOM TEME.
8. OOocHyiiTe a/IeKBaTHOCTh BBIOpaHHBIX Bamu meTon10B
WCCIICIOBAHMS.

2 | IIpakTnueckoe 3anstie Ne2. | 9. Kakue ocobeHHOCTH MMEIOTCS IpU BbIOOpE TEMbI Hayuy-

Opraauzanus npouecca
MIPOEKTUPOBAHUSI.

HOTO UCCIIEIOBAHMS.

10.  Kakume oreyecTBeHHbIE yueHble pabOTalOT B 0O0JACTH,
CBSI3aHHOU C BBIOpaHHOM Bamu TeMoit uccienoBanus.

11.  Kakue naTeHTHblE UCTOYHHMKU Haubosee OJM3KO OTHO-
cATCA K BBIOPAaHHOM TE€Me MCCIICIOBAHMUS.

12. Kakue nyOnukamuu Bl mOATOTOBWIM K IMyOJMKAIAN
W/WK Oy OJIMKOBAJIH.

13. Kakue cnaiinpl npe3eHTanuu TpeOyoTcs: 0GOpMUTH JUIS
MIPEJCTAaBICHUS PE3YIbTATOB UCCIICAOBAHMS.

14.  Kakue cCymecTBYIOT MEXAyHapoJHble HaydHble Ipo-
TpaMMBI ¥ TPAaHTHI Ha IPOBE/ICHUE HAYUHBIX UCCIICIOBAHMI.

15.  Kakoe obGopynoBanue u ammapatHoe oOecriedueHue Bbl
WCTIOJIH30BAJIH B XOI€ TPOBEICHUS MCCIICIOBAHNS.

16. HazoBuTe sTambl MOATOTOBKM K MyOJIMKallUM CTaTeH,
COJIEPIKAIINX Pe3yJIbTAaThl HAYYHBIX HCCIIECOBAHUH.

17.  Ha xakux xoH(pepeHImsax Bol mpencTaBisiiy, miaHupye-
T€ MpPEICTaBUTh Pe3yJbTaThl HCCIEIOBAaHUI MO BBIOpaHHOU
TEMe.

3 | Ilpaktuaeckoe 3ansTue Ne3.
BerBu npoexTupoBaHusi.

18.  Yto Takoe MaTeHTHbIC UCCIICOBAHMS.

19.  Ckonbko W Kakue HMCCIEeIOBaHUsS 3apyOEKHBIX aBTOPOB
BbI ncmonb30Baiy B X0/1e aHAIN3a COCTOSIHUS BOTIPOCa.

20.  CKOJBKO M KaKue HCCIIEeAOBaHUS 3apyOeKHBIX aBTOPOB




Tema pakTU4YeCKoro
(ceMHHApPCKOTO) 3aHATHUS

IIpuMepsl KOHTPONIBHBIX 3aJaHUN

Br1 ucnonb30Baiiv B X0/1€ aHAJIU3a COCTOSTHUS BOITPOCa.
21.
BaJIM B XOJIC UCCJICJIOBAHMI 110 BEIOPAHHOH TeMe.
22.
OCHOBHOM YacCTH TEXHUYECKOTO 3aJaHusl.
23.
pa3paboTaHHbIe WJIM IpUMEHEHHble BaMu MeTonbpl U anropur-

VYKaxxuTe, CKOJIBKO M KaKUX MCTOYHHUKOB BBl MCIOIB30-
[Tepeuniciiute ocHOBHBIE TpeOOBaHMS K O(OpPMIICHHIO
Ha kakux »SKClepuMEHTaJIbHBIX JaHHBIX MPOBEPEHbI

MBI.
24.
UCCIICIOBAHHS.

25.  OOochyiiTe BBIOOp ammapaTHOrO OOECICYCHHS ISt
MIPOBEICHHUS IKCIICPUMEHTA.

OO0ocHyiiTe aneKBaTHOCTh BBIOPAHHBIX Bamu MeTo/10B

[Ipaktuueckoe 3anstue Ned.
IIpoexTHbIE mNpoLEAYpHl U
3a/1a4u.

26.
TEXHHUYECKOI0 3aJJaHusl.
27.
WHCTPYMEHTOB ISl TPOBEACHHUS UCCIIEI0OBAHUM.
28.
BaHbI pe3yJIbTaThl Bammx rncciie1oBaHui.
29.
ucciegoBanuax B xone HUP.
30. Onumure MopsIoK
SKCIIEPUMEHTA.

31.
K€ pe3ybTaTOB 3KCIIEPUMEHTA.
32.
MEHTa IIPU MPOBEICHUH HAYYHBIX UCCIETOBAHUM.
33.
TOP DKCIIEPUMEHTAIIBHBIX JAHHBIX.

34. [TpuBenute mpumep ABYX(HAKTOPHOTO IKCHEPUMEHTA C
HCIOJIb30BAHUEM KBaJIPaTUYHON MOJEIH.

[lepeuncnure OCHOBHBIE TPEOOBAHUA K COJEPKAHUIO
O6ocHyiiTe BEIOOP cpen pa3pabOTKH UM MPOTPAMMHBIX
B kakux ypHaJax u U3aHUSX MOTYT OBITH OITyOJIHKO-
Kak ocymiectBisieTcss HamucaHue OTYETa O MATEHTHBIX
IpoBeJeHUS  IBYX(aKTOPHOTO
Onummre nocie10BaTeIbHOCTh ASHCTBHM pu 00padoT-

Onumure NpUMEHEHHE MOJHOro (PAaKTOPHOrO IKCIEpH-

Onumure, kak npuMeHsieTcs: OallecoBckuil kinaccuduka-

[TpakTueckoe 3ansTue Neb.
Cranpapruzanus, yHupu-
Kallus ¥ arperaTupoBaHue.

35.
MPEACTABICHUIO PE3YJIbTATOB HAYYHBIX HCCIEJOBAaHUN Ha

Kakue TpebGoBaHUS HMMEIOTCS K HAy4yHOMY JOKJIAy M

KOH(epeHIHsIX.
36.
JUTSL TIPOBE/ICHUS ITATEHTHBIX MCCIIEI0BAHUM.
37.
BEKTOPOB.

38. OnuiuTe METOIbl KJIaCTEPU3AIUN IKCIIEPUMEHTAIBHBIX
naHHbIX Ha k kimaccoB — K-cpeaanx, DBSCAN u ap. OcobenHo-

Kakue uHpopmanmonnsle pecypcsl Bbl ncnonb3oBaiu

B dyem 3akirouaercs OPpUMCHCHUC MCTOJa OIOPHBIX

CTHU UCIIOJIB30BAaHUSA U NIPAKTUYCCKUEC ITPUTTOKCHUSA.
39.
nccaeayeMoro o0bexTa (mporecca).

40.
oOBeKTa.

Onumure NOpsiI0K MOCTPOEHUS! PErPECCUOHHON MOJeNn

[IpuBenuTe mpuMep MOCTPOCHUSI KBAAPATUYHON MOJEIN

[IpakTuueckoe 3anstue Ne7.
CpencrBa  aBTOMAaTHU3aLMHU

41. Onumure 3ala4r, KOTOpPLIC HeO6XOIII/IMO BBITIOJIHUTD,




Ne Tema pakTU4YeCKoro
(ceMHHApPCKOTO) 3aHATHUS

IIpuMepsl KOHTPONIBHBIX 3aJaHUN

IIPOEKTUPOBAHHUS.

9TO0Bl JOCTUYBL 1eNH wucciaenaoBanus. [lpuBeaute mnpumep
MTOCTPOCHHUSI KBAAPATUIHON MOJIEIIH 00BEKTA.

42.  Onumute, Kak IpuMeHseTcs: 6ailecoOBCKHMi kiaccuduka-
TOP IKCIEPUMEHTAIbHBIX TAHHBIX.

43.  Onumwure NoOpsIoOK MOCTPOSHHUS PErPECCUOHHON MOJENn
uccaeayeMoro oobexTa (mporecca).

44, Kaxkwue Buzb1 perpeccioHHBIX MoJiesiel Brl 3Haere.

45. Kakue Byl 3HaeTE METOIBI ANIIPOKCUMALMU PE3YJIHTATOB
HCCIIE0BAHUM.

46. Kakne Bbl 3HaeTe METOIBI MHTEPNOJALUN PE3YJIBTATOB
HCCIIE0BAHUM.

8 | [Ipaktuueckoe 3aHsTHE Ne§.
WNnpopmanronHas oJI-
JEp’KKa MPOEKTUPOBAHMUSL.

47.  Kakoe mnporpamMMmHOe obOecniedeHue Bbwl pazpaboTanm
W/WJIM UCTIOJIb30BaJIA TIPU TIPOBEIICHUH UCCIICIOBAHUM.

48. Ha KkakuX OKCIEPUMEHTAJIbHBIX JIAaHHBIX IPOBEPEHBI
pa3paboTaHHbIC WM NMPUMEHEHHbIE BaMu METOIbI M ajiroput-

MBI
49.  Yro Ttakoe qpoOHBIi (HhaKTOPHBIN IKCTIEPHMEHT.

50. Yro Takoe kpurepuil Puiiepa U Kak OH UCIOJIb3YETCH.
51.  Yro Ttakoe kiaccupUKAIUSA IKCHEPUMEHTANBHBIX IaH-

HBIX METOJIOM OJIMKAUIIIEro cocea.
52.  UYto Takoe MmoiHbIM (PaKTOPHBIN IKCIIEPUMEHT.

5.4. Onucanue KpUTEpHeB OLEHUBAHUSA KOMIIETEHIMH U MIKAJIbI OIleHNBAHUS

[Tpu mpomexyTouHoM aTTecTanvu B (opMe 3aueTa UCIOIb3YETCs CIeAyIolas
IIKaJIa OLIEHUBAHUA: 3a4TEHO, HE 3a4TEHO.
Kpurepusmu oneHnBaHUs TOCTUKEHNUN ITOKA3ATENEN SIBISIOTCS:

HanmenoBanme
MOKa3aTels
OLICHUBAHHUS
pe3yJibraTta
00y4eHus 1Mo
JUCIATLINHE

Kpurepuii onenuBanus

OIIK-2.CnocobeH TpUMEHSATh OCHOBHBIE METOJBI, CIIOCOOBI W CpEACTBa TONYYCHHS, XpaHCHHS,
nepepaboTku MH(GOPMAILIUK B 00JIACTH MAITUHOCTPOCHHUS

OIIK-2.1.TITpumeHsieT OCHOBHBIE METOJbI, CHOCOOBI M CpPEICTBA IMONYYCHUs, XpaHCHHs, NepepadOTKH
WH(pOpPMAIUH B 00JIaCTH MAIIMHOCTPOCHUS

3HaHuA 3HaHHe TCPMHHOB, KJ'IaCCI/I(bI/IKaI_II/II‘/’I, OCHOBHBIX IMPUHIIUIIOB

O6BeM 0CBOGHHOI'O MaTepHaa

ITonHOTa OTBETOB HA BOIPOCHI

YeTKOCTh U3I0KEHUS U HHTCpIpCTALINN 3HAHUH

CHUI'HAJIOB.

YMmenus YMeHne nNpoeKTUPOBaTh MPorpaMMHOE 0OecTieueHre, peaau3yoiiee 00paboTKy




Hasrikun

Brnasets HaBBIKAMU ¥ METOJIAMHU TEOPETUUECKOTO aHaN3a U pa3pabOTKU allrOpUTMOB
00pabOTKN CUTHAJIOB

Haumenopanme
IoKa3aTeirs
OLICHUBAaHUS
pe3yJibTaTa
00yueHus 1o
JHCITUILIMHE

Kputepuii onenuBanust

TEXHOJIOTUN

OIIK-6 CniocoOeH pemiath CTaHAAPTHEIC 3a]1a4¥ MPO(HECCUOHANBHOM NIEATEIbHOCTH Ha OCHOBE WH(pOpMa-
[IHOHHON 1 6uOIHorpaduiIeckoil KyIbTyphl C IPUMEHEHNEM HH(POPMAIIHOHHO-KOMMYHHUKAITHOHHBIX

OIIK-6.1.Mcnonp3yeT HaBBIKK PabOTHI C COBPEMEHHBIM IIPOTPAMMHBIM 00OecTiedeHrueM it 00paboTKu
9KCIIEPUMEHTAIBHBIX JaHHBIX, METOJIAMH aHAIIM3a COCTOSHUS HayYHO-TEXHUYECKOH MpobIeMbl, CIOCOOHO-
CTBIO TT0/100pa U U3YYEHHS JINTEPATYPHBIX M MATEHTHBIX HCTOYHUKOB

3HaHUs 3HaHME TEPMHUHOB, KJIaCCU(PHUKAIMIl, OCHOBHBIX PUHIUIIOB
O06BeM 0CBOEHHOIO MaTepHasa
[ToaHOTa OTBETOB HA BOIPOCHI
YeTKOoCTh U310KEHUS M HHTEPIPETAMK 3HAHUH
YMenus VMeHHe COCTaBIIATh TEXHIYECKOE 3a/JaHIe Ha [IPOBEICHUE HayIHO-HCCIICI0BATEIBCKOM
PpaboThI
Hasreixku BrnaneTs HaBBIKAMHU M METOJIaMH TEOPETHUECKOTO aHAIN3a U pa3padOTKHU ajJrOpUTMOB
00pabOTKU CUTHAJIOB
HanmeHnoBanue
MoKazarens
OLICHUBAaHMS .
Kpurepuii onenuBanus
pe3ynbTara
0o0ydeHus 1o
JUCIUIINHE

OIIK-9 CnocobGen pa3pabaTsiBaTh U OCBaBAaTh HOBOE TEXHOJIOTHYECKOE 000PYIOBaHHE
[TK-9.2 Mcnonb3yeT METOI0NIOTHH TPOESKTHO-KOHCTPYKTOPCKOM JEITENbHOCTH MTPH POSKTUPOBAHUN
HOBOT'O T€XHOJIOIMUYECKOI'0 000y 10BaHUS

3HaHusd

3HaHME TEPMHUHOB, KJIacCU(UKAIMI, OCHOBHBIX IPUHIIMIIOB

O06BeM 0CBOGHHOI'O MaTepHaja

IIoaHOTa OTBETOB Ha BOIIPOCHI

YeTKOCTh U310KEHHSI U HHTEPIIPETAMU 3HAHUU

VYMmenusa

YMeHune NpoeKTUPOBaTh MPOrpaMMHOE 00ecTIeUeHrEe, peann3ytoee 00padoTKy
CUTHAJIOB.

YMeHHe COCTaBIISITh TEXHUYECKOE 3a/IaHKe Ha IPOBE/ICHNE HaYYHO-UCCIIEI0BATECKOM
padoThI

HaBbeikn

Bragets HaBBIKAMU B METOJAMH TEOPETHUECKOTO aHAIN3a U Pa3pabOTKU arOPUTMOB
00pabOTKN CUTHAJIOB

Brnagets HaBbIkaMu pabOThI ¢ COBPEMEHHBIM MPOTrPAMMHBIM 00ecTiedeHHeM Jist 00paboTKH
9KCIIEPUMEHTAIBHBIX JAHHBIX




OueHka npenoaaBaTeeM BBICTABIISIETCS MHTETPAIbHO C YYETOM BCEX MOKa3a-
TEJIEH U KPUTEPUEB OLICHUBAHUS.

OreHka chopMUPOBAHHOCTH KOMIIETCHITUH 110 TTOKA3aTEII0 JHAHMS.

Kpurepuit

YpOBEHb OCBOEHUS M OLICHKA

He 3aureHo 3auTeHo
3HaHUEe TEPMU- He 3naeTr TepmuHOB | 3HaeT TepMUHBI Ki1accu(UKAIINKU, OCHOBHbIE IPUHITH-
HOB, KJIacCu(u- | KIacCHUpUKAILIUH, b, MOKET KOPPEKTHO C(HOPMYITHPOBATH KX CAMOCTOSI-

KaHHfI, OCHOBHBIX
IMPUHIIMIIOB

OCHOBHBIX ITPUHIOH-
I1I0B

TCIIBHO

O0BEM OCBOEH-
HOT'O MaTepuana

He 3naer 3Haun-
TEIILHOM YacTH
Marepualia TuCIu-
IUTUHBI

O6naz[aeT IIOJIHBIM 3HaHHUEM MaTcpuaia JUCIUILINHBL

[TonmHOTa OTBETOB
Ha BOIIPOCHI

He nmaet oTBeTHI HA
OOJILIIIMHCTBO
BOITPOCOB

JlaeT nosHble, pa3BepHYyThIE OTBETHI HA IOCTABICHHbIE
BOIIPOCHI

YeTkoCTh U3II0-
JKEHUS U UHTEP-
IIpeTanuy 3HaHUU

H3maraer 3uanms 0e3
JIOTUYECKOU mOCIIe-
JIOBaTEIBLHOCTH

H3naraer 3HaHns B JIOTHYECKOM ITOCIEIOBATCILHOCTH,
CaMOCTOSITENIbHO X UHTEPIIPETUPYSI U aHATUZUPYS

He nimroctpupyer
U3JI0’KEHUE MOSACHS-
IOIIUMH CXEMaMH,
PUCYHKAMH | MPHU-
Mepamu

BrInosiHSIEeT NOSACHAOLIE PUCYHKU U CXEMBI TOYHO U
aKKypaTHO, PaCKpbIBasi MOJIHOTY YCBOCHHBIX 3HAHUU

HeBepHo uznaraer u
UHTEPIPETUPYET
3HAHUA

rpaMOTHO " TOYHO H3J1arac€Tt 3HaHus, ACJIacT CaMOCTOA-
TCJIBbHBIC BBIBO/bI

Ornenka c()OpMHUPOBAHHOCTH KOMITETCHITUH 110 TIOKA3aTeI0 Y MEHHE.

Kpurepuit

YpoBEHBb OCBOEHHUSI M OLICHKA

He 3auteno

3auteHo

YMeHue npoeKTHpo-
BaTh IPOrPaMMHOE
obecrieucHue,
peanusyroniee
00pabOTKy CUTHAJIOB

He ymeer npoekTu-
pOBaTh MPOTrPaMMHOE
o0OecrieyeHue,
peanu3yrolee
00pabOTKy CUTHAJIOB.

YMeeT npoeKTHpOBaTh MPOrpaMMHOE odecreye-
HUe, peanusyroliee 00paboTKy CUTHAJIOB.

YMeHHe coCTaBIATh
TCXHHUYCCKOC 3a1a-
HHUC Ha ITPOBCACHUC

HAay4YHO- HAay4HO-
UCCIIEIOBATEIbCKON | MCCIIEI0BATENbCKOM
paboThI paboThI

He ymeer cocraBnsaTh
TEXHUYECKOE 3a/1a-
HUE Ha MIPOBEACHUE

YMeeT coCcTaBIsATh TEXHUUECKOE 3a/IaHHE Ha
MIPOBEJICHNE HAyYHO-UCCIIEA0BATENbCKON paboThI

Ouenka chopMHUPOBAHHOCTH KOMITCTCHITUH 110 TIOKa3aTer0 HaBbIkH.

Kpurepuit

YpoBEeHb OCBOEHUSI M OLICHKA

He 3aureno

3aureHo

Bmagets HaBBIKAMH
A METOJaMH
TEOPETHIECKOTO
aHajanu3a u

He ncnonp3yer
METO/IbI TEOPETHU-
YEeCKOro aHajm3a U
pa3paboTKH aJro-

Hcnonmb3yeT METOIBI TECOPETHYSCKOTO aHAIN3a U
pa3paboTKu aNropuTMOB 0OPaOOTKH CUTHATIOB




Kpurepuit YpoBEHBb OCBOEHHUSI M OLICHKA
He 3aureno 3auTeHo

pa3paboTKu PUTMOB 00pabOTKH
QITOPUTMOB CUTHAJIOB
00paboTku
CUTHAJIOB
Bunaners HaBbikamMu | He moxer ocy- CamocTosiTenbHO PabOTaeT C COBPEMEHHBIM
paboThI C HIECTBIIATH paboTy ¢ | MPOrpaMMHBIM 0OECTICUCHHUEM JTs1 00pabOTKH
COBPEMEHHBIM COBPEMEHHBIM IKCIIEPUMEHTATHHBIX IAHHBIX
TPOTrPaAMMHBIM POrPaMMHBIM
obecrieueHueM Jyisi | 00ecrieueHueM st
00pabOTKH 00pabOTKH
AKCIIEPUMEHTAITLHBIX | IKCIIEPUMEHTATLHBIX
JTAHHBIX JTAHHBIX

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJANYECKOE OBECIIEYEHHUE

6.1. MaTepuajJbHO-TeXHHYECKOE 00ecreyeHne

HaumeHnoBanue crienualibHbBIX TOMEILEHUI
Y IOMELIEHUH JUIsl CAMOCTOSITEIbHOW paboThl

OcHaIleHHOCTD CIIEUaIbHBIX TIOMEILEHUI
Y IOMEUIEHUH JUIsl CaMOCTOATEIbHOU padOThI

JlaGopaTopust poOOTOTEXHHYECKHUX KOMILICK-
coB YK4 No232

MPOEKTOP C IEPEHOCHBIM IKPAHOM; CUCTEMA
ABTOMATHU3UPOBAHHOTO IMPOCKTHPOBAHUS
(CAD) Autodesk Inventor; cucreMbl nHKe-
HepHoro ananmza (CAE) xopnopanuu MSC
Software; Habopbl JaTYNKOB M CEPBOIBHTA-
TeJIeH, YIPaBIISIFOIINE KOHTPOJIIEPHI
(Arduino, MUJIAH/IP) u ogHoOMIaTHBIE
koMmibtoTepsl (Raspberry PI, Cubieboard);
cucreMa TexHuuyeckoro 3penus Cognex DVT
545; manunynstopsl TH-350, nabopaTopHbie
5-ctenenHble poOoTsl HIIN Ypanyurex;
kouBeliep SCC-900; cpena MareMaTHIECKOTO
MoienrpoBaHus U Berurcienuit MathWorks
Individual Licenses (per License): MATLAB
2016b, Simulink, Neural Networks Toolbox,
Fuzzy Logic Toolbox, Control System
Toolbox (10 nuw. Nel1145851 6eccpounas);
cpena paspadotku Microsoft Visual Studio;
cpena pa3paboTKH U OTIAAKU IPOrpaMM
npomblnieHHoro SCARA-po6ota TSPC;
cpena pa3paOdOoTKH MPOTPaMM JUISL TPOMBIIII-
JIEHHOM CUCTEMBI TeXHUYECKOro 3peHus DVT
Intellect 1.4.0; 7 nepcoHaIbHBIX KOMIIBIOTE-
POB C IOCTYNIOM B ceTh MIHTEpHET.

2 |YwurtaneHblii 3251 OMOAHOTEKU 1 camocTos- | Creruanu3upoBaHHass MeOelb, KOMITbIOTEp-
TETBHON pabOTHI Hasg TEXHHUKa, MOAKIIOYeHHas K ceTu «MH-
TEPHET», UMEIOLIasi TOCTYN B 3JIEKTPOHHYIO

nH(OpPMaLIMOHHO-00pa30BaTEIbHYIO CPENY
3 |Meronuyeckuii KaOMHET Crneuuanu3upoBaHHas MeOenb, MYJIbTUME-




JTUUHBIA [IEPEHOCHOU

HOYTOYK

IIPOEKTOP, 9KpaH,

7. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANWYECKOE OBECIIEYHEHUE

7.1. MaTepuaJibHO-TeXHHYECKOe o0ecneyeHne

No HanmenoBanue cnienuanbHbIX TOMEIIEHN | OCHaIEHHOCTh CHEIUAIbHBIX TOMEIIEHHM
" | ¥ moMeneHui Iy CaMOCTOSTEIbHOM pabOThI | M TOMEIIEHUH ISl CAMOCTOATEIbHOU PabOThI
4 | JlabopaTopus TEOpUH aBTOMATUYECKOTO Crneunanu3upoBaHHasi MeOesb; MyJIbTUME-
YIpaBJICHUS U MOJICTUPOBAHUS CPEJICTB JTUUHBIN IPOEKTOP, IKpaH, HOYTOYK; MpOeK-
ympasieHust YK 4, Ne 231 TOP C IEPEHOCHBIM PKPAHOM; 6 IEPCOHAIIb-
HBIX KOMIIBIOTEPOB C JIOCTYTIOM B CETh
WHTepHeT; cTeH A1 UCCae0BAHUS MO-
OMIIBHBIX POOOTOB, KA aBTOMATH3AIUU
1a00paTOPHOI YCTAaHOBKU JJISl U3yUEHUS
CAP ypoBHs
5 |YwurtanpHslii 3251 6MOAHOTEKU A1 camocTos- | Crenuanu3upoBaHHass MeOelb, KOMITbIOTep-
TEIbHOU PabOTHI Has TEXHUKa, MOJKIOUYeHHas K cetu «UH-
TEPHET», UMEIOLasi JOCTYNl B 3JEKTPOHHYIO
uHGOPMAIMOHHO-00Pa30BATEILHYIO CPEAY
6 |Meronuuyeckuii KaOMHET Crneuuanu3upoBanHas MeOenb, MyJIbTUME-
JUUHBIA  IIPOEKTOpP, IIEPEHOCHOM JKpaH,
HOYTOYK

7.2. JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecriedeHne

[Tepeuenb TMIEH3MOHHOTO
MPOrPaMMHOT0 o0ecTeueHust

PexBU3UTEI MOATBECPKAAOIICTO JOKYMCHTA

Microsoft Windows 10 Koprmo-
paTruBHAaA

Cornamenne  Microsoft Open Value Subscription
V6328633. Cornamtenne aeiicrsurensao ¢ 02.10.2017
1o 31.10.2023). [orosop MTOCTaBKU 1o
0326100004117000038-0003147-01 ot 06.10.2017

2 |Microsoft Office Professional |Cornamenne Microsoft Open Value Subscription
Plus 2016 V6328633. Cornamenne nedcteurensHo ¢ 02.10.2017
mo 31.10.2023
3 |Kaspersky Endpoint Security | Cyomunensuonnsiii goroop Ne 102 ot 24.05.2018.
«Cranmaptusiii Russian Edition» |Cpok nefictBus aunen3uu g0 19.08.2020
I'paxxnancko-npaBoBoit JloroBop (Kontpakt) No 27782
«ITocTaBka TpoJICHHs TIPaBa MOJIb30BAHUS (JTUIICH3HH)
Kaspersky Endpoint Security or 03.06.2020. Cpok
nevcrBus aunen3un 19.08.2022r.
4 | MathWorks JInensust Nel145851 Geccpounas
5 |MSC Easyb, Patran, Nastran, Cornamenne REO08959BST-1 ot 26.11.2018 6eccpou-

Adams

Has

7.3. llepeyeHb y4eOHBIX U3IaHUI U YUeOHO-METOAMYECKUX MATEPUAJIOB

6.1. IlepeyeHb OCHOBHOI JIUTEPATYPbI

1. AsepuenkoB B.M. ABroMaruzanus MpoeKTUPOBAHUS TEXHOJOTUYECKUX MPOILIEC-



COB [DneKTpOoHHBIN pecypc]: yuebHoe nocobue anst By3os/ AepuenkoB B.U., Kaza-
KoB }O.M.— DnekTpoH. TeKCTOBbIE JaHHble.— BbpsHCK: BpsiHCKUIA rocyjapCTBEHHBIN
TeXHUYeckud  yHuBepcurer, 2012.— 228 c¢—  Pexum  jgocrymna:
http://www.iprbookshop.ru/6990.— DbC «IPRbooks»

2. ABTOMaru3alys U yNnpaplieHUE B TEXHOJIOTMYECKUX KOMIUIEKCaX [ DJIEKTPOHHBIM
pecypc]/ A.M. Pyceukuii [u ap.].— DJIEKTPOH. TEKCTOBBIE JaHHbIe.— MuHCK: bero-
pycckas HayKa, 2014.— 376 cC— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/29574.— 3BC «IPRbooks»

3.  Anyuun A.C. BcerpanBaemble BBICOKOIPOU3BOAUTENbHBIE TU(PPOBBIE CUCTEMBI
ynpasneHus. [Ipaktudeckuii Kypc pa3paboTKy M OTJIaJKU IpOrpaMMHOTO obecrieye-
HUSI CUTHAJIBHBIX MHUKPOKOHTposuiepoB TMS320x28XXX B MHTETPUPOBAHHOW Cpene
Code Composer Studio [DnexTpoHHblii pecypc]: yuebHoe nocobue/ Anyunn A.C.,
Ansmkun JI.U., dpo3noB A.B.— DeKTpoH. TEKCTOBbIC JaHHbIe.— M.: M3narens-
CKUH IOM MOU, 2010.— 270 C— Pexxnm JOCTyTA:
http://www.iprbookshop.ru/33122 .— DBC «IPRbooks»

4. benoB A.B. MuxkpokonTposiepsl AVR [DneKkTpoHHBIA pecypc]: OT a30B Ipo-
TPAMMHUPOBAHMS 10 CO3/IaHUS MPAKTUYECKHX YCTpoilcTB/ benoB A.B.— DiekTpoH.
tekcToBble AaHHble.— CII06.: Hayka u Texnuka, 2016.— 544 ¢c.— Pexxum nocrymna:
http://www.iprbookshop.ru/60654 .— 3bC «IPRbooks»

5. Bonoo3oB A.M. MUKpOKOHTPOJIEPHI JJII CUCTEM aBTOMATHKHU [ DJIEKTPOHHBIN
pecypc]: yuebHoe mocobue/ Bogoro3oB A.M.— DJIEKTpOH. TEKCTOBBIC JaHHBIC.—
M.: Nudpa-Unxenepus, 2016.— 164 C— Pexxum JOoCTymna:
http://www.iprbookshop.ru/51727 .— 3BbC «IPRbooks»

6. Tamac B.Il. ABromaru3anusi MpOCKTUPOBAHUS CHCTEM W CPEICTB YMPABICHHUS

[DnekTpoHHbIN pecypc]: yueOHuk/ 'anac B.Il.— DnekTpoH. TeKCTOBbIE JaHHbIE.—
Bnagumup: Bragumupckuil rocynapctseHHbiil yausepeuteT um. A.I'. u H.I'. Crone-
TOBBIX, 2015.— 255 ¢.— Pexum nocryna: http://www.iprbookshop.ru/57362.— 3bC
«IPRbooks»

7. Tamac B.Il. ABTomaru3aiius MPOCKTUPOBAHUS CUCTEM M CPEJCTB yIPABICHHUS
[DnekTpoHHbIN pecypc]: yueOHuk/ 'anac B.Il.— DnekTpoH. TeKCTOBbIE JaHHbIE.—
Buagumup: Brnagumupckunii rocynapctsensbil yausepeuteT uM. A.I'. u H.I'. Crone-
TOBBIX, 2015.— 255 ¢.— Pexum nocryna: http:// www.iprbookshop.ru/57362.— 3bC
«IPRbooks»

8. Xwmynp B.A. ABTOMAaTH3MpOBaHHOE MNPOCKTHUPOBAHUE CHUCTEM YINPABICHHUS
(ATICCY). Yactp 1 [DnekTpoHHBIM pecypc]: ydeOHO-METOAu4ecKoe mocobue/
Kmyns B.A.— DnextpoH. TekcToBbie nanHbie.— HoBocubupck: HoBocuOupckwmii
roCyJapCTBEHHbIA TEeXHUYEeCKUM yHuBepcuteT, 2012.— 72 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/45352.— 3BC «IPRbooks»

9. XKyxkoB K.I'. MozenbHOe MpoekTUpOBaHue BcTpanBaeMbix cucteM B LabVIEW
[DnexTponnsIil pecypc]/ KykoB K.I'.— DnektpoH. TekcTtoBbie nanusie.— M.: JIMK
[Ipecc, 2011.— 680 c.— Pexum moctymna: http:// www.iprbookshop.ru/8002.— 5bC



«IPRbooks»

10. 3earunuaze, U. I'. [InanupoBanue sKCrEpUMEHTa ISl UCCIECJOBAHUS MHOTO-
KoMItoHeHTHBIX cucteM / W.I'. 3earununze. - M.: Hayka, 1976. - 390 c.

11. 3omotoB C.IO. IIpoexktnpoBanne HHYOPMALMOHHBIX CHCTEM [DIEKTPOHHBIN
pecypc]: yuebHoe mocobue/ 3o050ToB C.HO.— DNEKTPOH. TEKCTOBBIE JaHHBIE.—
Tomck: ToMckuil rocy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaIUO03JICK-
TPOHHUKHU, 6))13 KonteHr, 2013.— 88 c— Pexxum JTOCTyTA:
http://www.iprbookshop.ru/13965.— 3BC «IPRbooks»

12. Kwmwxyk A. C. MUKpOKOHTpPOJIJIEPHI B CHCTEMax YIpaBlIeHUs: yueOHOe ocodue
s By30B / A. C. Kmxyk.- benaropoa: Uznarenscteo BI'TY, 2009. — 203 c.

13. Kwxyk A.C., I'omeiioB FO.A. AHanm3 TEXHUYECKUX CPEACTB B CTPYKTYpE CH-
CTEM YMPaBIICHUS U UX BBIOOP MPU MPOEKTUPOBAHUU: yueOHoe ocodue. — benropon:
W3n-Bo BI'TY, 2016. — 242c.

14. Kosbipes, 1O. I'. TIpumeHeHre nTpoOMBIIIUIEHHBIX POOOTOB : yuel. mocodue aiis
ctynerToB By30B / FO. I'. Ko3zeipes. - M.: KHOPVYC, 2011. - 488 c.

15. Koposun, b. I'. Cuctemsl nporpaMMHOTO yNpaBlieHUs MPOMBIIUICHHBIMUA yCTa-
HOBKaMU M pOOOTOTEXHUYECKUMH KOMILIEKCaMH : y4eb. mocobue nist By30B / b. I
Koposun, I'. U. Ilpokodres, JI. H. PaccynoB. — JI.: DHeproatomusnar. JleHuHrp.
otn-uue, 1990. — 352 c.

16. Kynpssues, E. M. OcHOBBI aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS | YUEOHUK
JUIss  CTYAEHTOB BY30B, oOOywatrommxcs 1o crnenuanbHoctd  "IlogbemHoO-
TPAHCIIOPTHBIE, CTPOUTEIIbHBIE, TOPOKHbIE MAIIMHBI U 000pYyI0BaHHE" HaIlpaBJICHUs
"TpaHCHOPTHBIE MAIMHBI U TPAHCIOPTHO-TEXHOJIOTMYECKHE Komiuiekcehl" / E. M.
KyapsBues. - 2-e u3a., crep. - Mocksa : Axkagemus, 2013. - 294 c.

17. JlykunoB, A. II. IIpoekTupoBaHHE MEXATPOHHBIX U POOOTOTEXHUYECKHX
ycTpoiicTB + CD. [DnextponHbIit pecypc| — Onekrpod. aan. — CII6. : Jlans, 2012.
— 608 c. — Pexxum mocryma: http://e.lanbook.com/book/2765 — 3ari. ¢ skpaHa.

18. Makyxa B.K. Ilpumenenune mukpokonTposuiepoB MCS-51 npu npoexTupoBa-
HUU DJICKTPOHHBIX YCTPOWCTB [DNEKTPOHHBIA pecypc]: yueOHoe mocobue/ Makyxa
B.K.— DnekTpoH. TekcTtoBble gaHHbie.— HoBocubupck: HoBocubupckuii rocynap-
CTBEHHBIH TeXHHYeCKWd yHHBepcuteT, 2014.— 68 cCc.— Pexum poctyma:
http://www.iprbookshop.ru/51727.— 3BC «IPRbooks»

19. Mamox B. Beeaenue B coBpemenHblie CAIIP [DnekTpoHHBI pecypc]: Kypc

nekrnuii/ Mamrox B.— Dnexrpon. tekcroBbie nanaeie.— M.: JIMK Ilpecc, 2009.—
192 ¢.— Pexxum noctyna: http://www.iprbookshop.ru/7953.— 3BC «IPRbooks»

20. MukponpoleccopHble CUCTEMBI [ DNEKTPOHHBIN pecypc|: yueOHoe mocodue st
By30B/ E.K. Anekcanapos [u ap.].— DnekTpoH. TekctoBble nanubie.— CII0.: Tlomu-
texHuka, 2016.— 936 ¢.— Pexum mocryma: http://www.iprbookshop.ru/59491.—
OBC «IPRbooks»

21. Hoxwun, E. A. MactepctBo yctHOro Beictymienus / E. A. Hoxun. - M.: TlonuT-
n3nar, 1978. - 254 c.



22. Tlpaktuueckoe PYKOBOJICTBO o IIPOrpaMMHUPOBAHUIO STM-
MUKPOKOHTPOJUIEPOB [DneKTpoHHBINA pecypc]: yueoHoe mocodbue/ C.H. Topraes [u
Ip.].— DIJIEKTPOH. TEKCTOBbIE JaHHbIe.— Tomck: TOMCKUI MOJUTEXHUYECKUN YHU-
BepcuteT, 2015.— 111 ¢.— Pexxum moctyma: http://www.iprbookshop.ru/55205 .—
OBbC «IPRbooks»
23. Pynunckuit U.JI. TexHomoruss mpoeKTUPOBAHUS aBTOMATHU3UPOBAHHBIX CHCTEM
00paboTKN MH(pOPMALIUK U YIPABJICHUS [DIIEKTPOHHBIN pecypc]: yueOHoe mocooue/
Pyaunckuii U.JI.— DOnexTpoH. TekcToBble naHHble.— M.: ['opsiuas nunus - Tene-
koM, 2011.— 304 c.— Pexum moctyma: http://www.iprbookshop.ru/12057.— 25bC
«IPRbooks»
24. PymmmHckuid, JI. 3. Maremarnueckas o0paboTKa pe3yabTaTOB dKCIICPUMEHTA:
(cnpaBouHoe nocodwue) / JI. 3. Pymmmnckuit. - M.: Hayka, 1971. - 192 c.
25. Caytun, C. H. IlnanupoBaHue 5KCIEpUMEHTa B XUMUU U XUMHUYECKON TEXHOJIO-
run / C. H. Caytus. - JI.: Xumus, 1975. - 48 c.
26. Conpaurnes, P. M. ABromaTtu3zaius NpoeKTUPOBAHUS TMOKUX MPOW3BOJICTBEH-
Hbix cucteM / P. U. Conbaunies, A. E. Konontok, ®. M. Kynakos. - M.: MamuHo-
ctpoenue, 1990. - 415 c.
27. TeXHOTOTWYECKHE OCHOBHI THOKHX TIPOM3BOJICTBEHHBIX CHCTEM: YueOd. s
MalIuHOCTPOUT. crell. By30B/ B. A. Measenes, B. I1. Boponenke, B. H. bproxanos u
ap.; Ilox pen. FO. M. ConomennieBa.— 2-¢ u3f., ucrnp.— M.: Beicm. mk., 2000.—
255c¢.
28. ®epnopos FO.H. CrpaBounuk nmxkenepa no ACYTIIL. [IpoextupoBanue u paspa-
0oTka [DJIEKTPOHHBIM pecypc]: yueOHo-npakTuyeckoe nocodue/ denopor HO.H.—
DNeKTpoH. TeKCTOBbIe AaHHbie.— Bomorma: Uudpa-Umxkenepus, 2016.— 928 c.—
Pexxum nocrtyna: http://www.iprbookshop.ru/5060.— 3BC «IPRbooks»
29. Ilenk, X. Teopus umxenepuoro skcnepumenTa / X. lllenk. - M.: Mup, 1972. -
382 c.
30. Iumos JI.H. «Hauanbnsie maru pabotel ¢ ADAMS/View. OGy4aroiee pyko-
BoJicTBO». — M.: MSC Software Corp, 2003. — 58 ctp.
31. Jlm P.M. OcHOBBI Hay4YHBIX HMCCIEIOBAHWN [DICKTPOHHBIH pecypc]: ydeOHOe
nocobue/ JIu P.M1.— DnexTpoH. TekcToBbIe AaHHbIe.— Jlunerk: Jlunenkuit rocyaap-
cTBeHHbIN Texunueckuit yausepcurer, 9bC ACB, 2013.— 190 ¢.— Pexxum noctyna:
http://www.iprbookshop.ru/22903.
32. Hosuxo B.K. Meroponorus u MeToabpl HAy4YHOTO HCCIIEAOBAHHS [DJIEKTPOH-
HBI pecypc]: kypc nekiuit/ HoBukoB B.K.— DnekTpoH. TekcToBBIE MaHHBIE.— M.:
MockoBcKkasi TOCy1apcTBEHHas akajeMusi BOAHOTro TpaHcmopra, 2015.— 210 c.

6.2. IlepeyeHb 1ONOJTHUTEIBHOM JTUTEPATYPbI

1. Cucrema aBTOMaTU3UPOBAHHOTO MpoekTupoBaHus Autodesk Inventor: Buzyanu-
3alMs, WMHTEpPENC MPUKIATHOTO MPOTPAMMHUPOBAHUS, DBJIEMEHThl HHXKEHEPHOIrO
aHanM3a: METOJI. YKa3aHMsl K BBINMOJIHEHUIO J1a0. padoT mo Kypcy "CucreMbl aBToMa-



TU3UPOBAHHOTO MPOEKTUPOBaHUA" NIl cTyAeHTOB crnenuansHoctu 230201 / BI'TY
um. B. I'. lllyxoBa, kad. uadopm. Texnonoruii; coct. A. FO. Ctpemues. — bearopon:
N3a-so BI'TY um. B. I'. lllyxoBa, 2010. — 74 c.

2. Anekcangposckas JI.H. be3omacHocTh M HaneXKHOCTh TEXHHUYECKHX CHCTEM
[DnekTpoHHBIN pecypc]: yueOHoe mocobue/ AnekcanapoBckas JI.H., Aponos N.3.,
KpyrnoB B.M.— OnextpoH. tekctoBbie manHble.— M.: Jloroc, 2008.— 376 C.—
Pexxum nocryna: http://www.iprbookshop.ru/9055.— 3BC «IPRbooks»

3. bypoB A.J. «CoBMecTHOE WCHOJB30BAHUE BBIYMCIUTEIBHBIX MAKETOB
MSC.Adams u MATLAB». — Cankt-Ilerepoypr.: MSC Software Corp, 2004. — 43
CTp.

4. Teoprues A.®. «MoaenupoBaHWe JHUHAMHUYECKUX CHUCTEM C ITOMOIIBIO
MSC.Adams u MSC.EASY5» — M.: MSC Software Corp, 2005. — 29 ctp.

5. T'epman-Tankun, C. I'.'u ap. Hudposbie 31eKTpOnpUBOIBI C TPAH3UCTOPHBIMU
npeoOpazoBarensimu.-JI.:Oueprousnar.Jlenunrp.otra-uue,1986.-248 c.

6. TopneeB-byprauny M.A. OcHOBBI aireOpsl JOTMKHM U IPOEKTUPOBAHUE CHCTEM
YOPABJICHHS 3JIEKTPONPUBOAAMU OOBEKTOB CTPOMMHAYCTPUHM [DIEKTPOHHBIM pe-
cypc]: yueOHoe mocobue/ I'opaeeB-bypreuii M.A.— ODJEKTpOH. TEKCTOBBIC HaH-
Hble.— M.: MOCKOBCKHI T'OCYJIapCTBEHHBIN CTPOUTENbHBIA yHUBEpcUTET, ObC
ACB, 2012.— 32 c¢.— Pexwum noctymna: http://www.iprbookshop.ru/20016.— 29bC
«IPRbooks»

7. Eprenes I'.b. TexHosorus co3gaHusi UHTEUIEKTyaJIbHBIX CUCTEM MPOEKTHPOBa-
HUs [DIEKTPOHHBIA pecypc|: METOIMYECKUE YKa3aHUsl K BBINOJHEHUIO KYPCOBBIX U
JUIUIOMHBIX TTPOEKTOB MO Kypcy «CHCTeMbl aBTOMATU3UPOBAHHOTO IPOEKTHPOBAHUS
B HHTETPUPOBAHHBIX KOMIBIOTEPU30BAHHBIX Tpou3BoacTBax»/ EBreneB I'.b.—
DJIEKTPOH. TEKCTOBBIE NaHHbIE.— M.: MOCKOBCKHI rOCyapCTBEHHBI TEXHUYECKUI
yauBepcuter wumenu H.D. baymana, 2010.— 60 c.— Pexum pocryna:
http://www.iprbookshop.ru/31298.— 5BC «IPRbooks»

8. Escrudeen, A. B. Muxkpokontpomiepst AVR cemeiictB Classic ¢dupmsl
"ATMEL" / A. B. Ectudees. - Mockaa : Jlogaka-XXI, 2002. - 285 c.

9. Xwmyzas B.A. JluHamuka MEXaTpOHHBIX CHCTEeM [DJIEKTPOHHBIN pecypc]: yueo-
Hoe nocooue/ Kmyas B.A., @paniy3oBa I'.A., BoctpukoB A.C.— DIEKTpOH. TEK-
cToBble gaHHbie.— HoBocubupck: HoBocMOMpCKUil rocy1apCTBEHHBIN TEXHUYECKUN
yHuBepcurtet, 2014.— 176 ¢.— Pexum gocryna:

10. HBanoB A.A. «MSC.Adams: Teopust U 3MeMEHTHl BUPTYaATHHOTO KOHCTPYHUPO-
BaHus 1 MojienupoBanus». — M.: MSC Software Corp, 2003. —97 ¢

11. Kossipe [O.I'. [Ipombiniennsie po6otsl. CripaBoyHuk. CHpaBOYHUK. — 2-€
u3l., nepepad. u non. —M.: Mammnoctpoenue, 1988 r. — 392 c.

12. Kygapssues E.M. KOMIIAC-3D. IlpoektupoBaHue B apXUTEKType U CTPOU-
TenbCcTBe [DnekTpoHHbld pecypc]/ KyapsiBues E.M.— DneKkTpoH. TEKCTOBbIE JaH-
weie.— M.: MK IIpecc, 2010.— 544 c— Pexum  jgoctymna:
http://www.iprbookshop.ru/7896.— 3bC «IPRbooks»



13. Kyssmunos A.}O. Untepdeiic RS232. CBsizp MeXIy KOMIBIOTEPOM H MHUKPO-
KOHTposiepoM [DnekTpoHHbld pecypc]/ Ky3pMuuoB A.KO.— DneKTpoH. TEKCTOBBIE
nanasie.— M.: JMK Ilpecc, 2008.— 320 c— Pexum pgocryna:
http://www.iprbookshop.ru/7668 .— DBC «IPRbooks»

14. Jlareimes I1.H. Karanor CAIIP [DnekTpoHHBIN pecypc]|: mporpaMMbl U TIPOU3-
Bogutenu. 2014-2015/ JlateimeB I1.H.— DmekTpoH. TeKCTOBBIE JaHHbIe.— M.:
COJIOH-ITIPECC, 2013.— 694 C— Pexxum JOCTyma:
http://www.iprbookshop.ru/26920.— 3BC «IPRbooks»

15. Marna O0.C. MukpokonTpomiepsl cepun 8051. Ilpaktuueckuii noaxon [Diek-
TpoHHBI pecypc]/ Marga F0.C.— DOnektpoH. TekctoBbie maHHbie.— M.: JIMK
[Ipecc, 2008.— 228 ¢c.— Pexum gocryna: http://www.iprbookshop.ru/7731 — DObC
«IPRbooks»

16. Hosukos, I0. B. OcHoBbl 1u(]poBOii cxeMOTeXHUKH. bazoBbie 31eMEHTHI U
cxembl. MeTobl mpoektupoBanus / FO. B. HoBukos. - Mocksa : Mup, 2001. - 379 c.

17. Hopeunkos U. II. OcHOBBI aBTOMaTHU3UPOBAHHOTO MPOCKTUPOBAHUS : YUCOHUK /
W. I1. Hopenkos. - 2-e, mepepab. u gom. - Mocksa : M3mgarensctBo MI'TY um. H. D.
baymana, 2002

18. Ilpuemsbimes, A.B. Kommeiotepnas rpaduka B CAIIP. [DnexktponHslii pecypce] /
A.B. IIpuemsiues, B.H. Kpyrtos, B.A. Tpesib, O.A. KopmiakoBa. — DIEKTpOH. JaH.
— CIle. : Jlams, 2017. — 196 c¢. — Pexum  jgocryna:
http://e.lanbook.com/book/90060 — 3ar1. ¢ skpaHna.

19. Pomun B.II. Mexanuka poborta [DaeKTpoHHBINH pecypc]: ydeOHOe mocooue/
Ponun B.I1.— DnekTpoH. TekcToBble naHnHble.— CapatoB: By3oBckoe oOpazoBaHue,
2013.— 56 c.— Pexum gocryna: http:/www.iprbookshop.ru/18393.— 3BC
«IPRbooks»

20. Conpuaunes, P. M. ABromaTtu3aiiys MpOEKTUPOBAHUSI TMOKUX TPOW3BOJICTBEH-
Hbix cucteM / P. Y. ConpuunieB, A. E. Konontok, ®@. M. KynakoB. — M.: MaruHo-
ctpoerue, 1990. — 415 c. (8)

21. VYmaxkoB JI. Beenenue B maremarudeckue ocHoBbl CAIIP [DnexkTpoHHBIN pe-
cypc]: kypc nekuuid/ YmakoB [[.— DaexkTpoH. TekcToBble maHHbie.— M.: MK
ITpecc, 2011.— 208 ¢.— Pexxum nocrtyma: http://www.iprbookshop.ru/7937.— DBC
«IPRbooks»

22. ®eokxtuctoB M.H. «MonenupoBanue nuHaMuueckux 3G(PEKToB ynpaBisieMOCTH
aBTOMOOWJII C UCIOJIb30BAaHMEM mMporpaMMHbIXx maketoB MSC.Adams wu
MSC.Nastran». — Hwxanit HoBropo.: MSC Software Corp, 2004. —40 ¢

23. Xoposur I1., Xumn Y. MckyccTBO CXeMOTEXHHMKH : B 3-X T. : mep. ¢ anrit. / 1.
Xoposuil. - Mocksa : Mup, 1993. T. 3. - 1993.

24. Awupnpees I'.U., bapsunenko B.B., Bep6a B.C.TapacoB A.K. OcHoBbI Hay4HOU
paboThl U METOI0JIOTHUS JUCCEPTALIMOHHOTO Hcciaea0Banus / OUHAHCHI U CTaTUCTUKA
2012, 296 c

25. PyGanos, B.I'. Co3ganne aBTOMaTU3MPOBAHHBIX CUCTEM YIIPaBJICHUS Ha OCHOBE



coBpeMeHHbIX (Green TEXHOJOTUH U UCIOJIb30BAaHUE MAKETOB MHAYCTpUuaibHbiX MY C
B mpotecce npoektupoBanus / Py6anos B.I'., baxxanos A.I'., Marepryt B.3. // Bge-
nenue B Green IT: meronosiorusi, TEXHOJIOIUK U npuMeHeHue / nox obm. pen. B.C.
Xapuenko: HAY XAUH, 2014.

6.3. IlepeyeHb HHTEPHET pecypcoB
1. http://www.elibrary.ru- Hayunas snexktpoHHas OuOanoTEKa

2. http://www.gpntb.ru/- T'ocynapcTtBeHHas myOJMyHas Hay4YHO-TEXHHYECKas
oubnuorexa Pocun

3. http://elibrary. bmstu./ru — bu6bmmorexka MI'TY um. H.baymana

4. http://www.viniti.ru — Beepoccuiickuii MHCTUTYT HayYHOH WH(GOpPMAIHH TIO
texHnueckuM Haykam(BMTHUTHN)

5. http://www.unilib.neva.ru/rus/- ®ynpamentanbHas OuoOanoreka CaHKT-
[TeTepOyprckoro rocyAapCTBEHHOTO MOJIMTEXHHUECKOTO YHUBEPCUTETA

6. http://elibrary.eltech.ru — bubnuoreka Cankrt-IleTepOyprckoro rocymap-
CTBEHHOTO JIEKTPOTEXHUIECKOTO YHHBEPCUTETA

7. http://www.ntb.bstu.ru u nepexoa k cucreme NormaCS - DJIEKTPOHHO-
oubnuoreunas cucreMa bI'TY um B.I'.IllyxoBa

8. http://scholar.google.com/ — nayunbrit Google, co BceMH €ro rMraHTCKUMH
JOCTOMHCTBAMHM U ONPEACICHHBIMA MaPKETHHTOBBIMH OCOOCHHOCTSAMHU.
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YTBEPXKXJIEHUE PABOUYEN ITPOT'PAMMBbBI

PabGouas nporpamma ytBepxkaeHa Ha 20 / 20 y4eOHBIN TOJ
0€3 U3MEHEHMIA.
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3aBeayrommii kKaheapoun B. I'. Py6anoB
MOAIHUCH dUO

JIMpeKkTOp MHCTUTYTA N.B. Kocmauena

MIOATINCH dUO



