MUMHUCTEPCTBO HAVKU U BBICIIIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIMA
®enepanbHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKISHIE BRICIIEr0 00pa3oBaHKsA
«HALIMOHAJIbHBIN UCCJIEJIOBATEJILCKUIA
TOMCKHWH MOJIMTEXHUYECKU YHUBEPCUTET»

o ATIHIIT
[/ SIxosnes A.H.
2020 r.

PABOYAS IIPOTPAMMA YYEBHOMUIIPAKTUKHA
IIPUEM 2020 r.
O®OPMA OBYYEHMUS ounasn

| Tun npakTHKH | 03HAaKOMHTEIbHAS IPAKTHKA

Hanpasnenue noarorosku | 12.03.02. Onrorexanka
Ob6pazoBatenpHas nporpamma | JlazepHasi H CBeTOBasi TEXHHKA
Crnenuamu3zanus OnTHKo — 3JIEKTPOHHbIC MPHOOPHI H CHCTEMBI
VYposens 0Opa3zoBaHus | BeIcIIee 0OpazoBaHue — OakagaBpuar
[lepuon npoxoxaeHus ¢ 44 no 47 vepento 2021/2022 yuebHoro roga
Kypc | 2 | CceMecTp | 4
TpynoemkocTs B Kpemutax 6
(3aUeTHBIX EUHUIIAX)
ITponomxuTensHOCTS HENETD / =
aKaJIeMUYECKHUX YacOB
Buzpl yueOHON IegTenbHOCTH BpemenHol pecypc
KonrakTtHas pabora, 4 ¥
CamocrositenpHas padoTa, 9 =
UTOI'O, u 216
Bup npoMexyTOYHOH aTTecTalum 3a4er ObecneunBaromee oM
[IOJpa3IEICHUE ami Hlr
3aBexyrommuii Kaheapoi - M Kuvenos B. A.
pykoBoautens OTaeneHus //
PyxoBogurens OOIL L Crenanos C. A.
[Ipenonasarens A 2ir—— Crenanos C. A.




1. Henau npakTuku

[enstmu pakTHKY sBIsieTCsl opMupoBaHue y oOydarommxcs onpeneneHnoroOOIT (m. 5. 4
Oomeii xapaktepuctukun OOII) cocTaBa KOMMIETEHIMH IS MOJArOTOBKH K IMpPOo(ecCHOHATbHOU
JESITEIbHOCTH.

£ HHauKaTopbl JOCTHKEHUS CocTrapasionye pe3yIbTaTOB 0CBOCHHS
E KOMIIeTeHIMit (1ecKpUNTOPbI KOMIIETEeHIIHii)
e HaumenoBanue =
= 2 KOMIIETeHI[UH On
= HHIMKATO HaumenoBanne Kon HaumenoBanue
2 pa
Brazeer MaTeMaTHYECKUM aIlapaToM
anre6ps! ¥ AU epeHIHaTBHOTO
OTTK(Y)- UcYuCIeHUs GYHKIUU OJHOM HepeMeHHOM
L1B1 JULSL IIPOBEACHUSI TEOPETUYECKOTO
HCCIICIOBAHUS 1 MOJICIIMPOBAHUS
(U3NUCCKUX ¥ XUMUYECKHX IIPOLECCOB U
SIBIICHUH, a TAKKe, IS PEIICHUS
poQecCHOHABHBIX 33124
Brazeer MaTeMaTHYECKUM aIlapaToM
¢ depeHInanbHOro 1 HHTErpaabHOro
VT T — OTIK(Y)- WCYHUCIICHUS JUTS TPOBEICHUS
VLOTIK( MATCMATHKY B L1B2 TEOPETUYECKOr0 UCCIICOBAHUS U
V)-1.1 HEDKeHepHOH TIPAKTHKE MOJEIUPOBAHUS (UIHIESCKUX U 3
1P MOIETHpOBaHMH XUMHYECKUX MPOLIECCOB M SIBICHHI, a
TaKxKe, AJIs1 PeIIeHuUs POdecCHOHATBHBIX
3a1a4
Brageer MaTeMaTHYECKHM amnapaToM
KOMIUIEKCHOT'O U OIIepaLiiOHHOI0

CrnocobeH NpHMEHATh MCUYHCIIeHHs, T PepeHIaTbHBIMUA

eCTeCTBCHHOHay‘-IHbIC )54 OHK(Y)- ypaBHeHl/lflMl/l u psmalvm JJIA l'lpOBe}leHl/lﬂ

OOLIEHH)XeHEPHbIE 3HAHMUS, 11B3 TEOPETUYECKOr0 UCCIICOBAHNS U

METO/Ibl MaTEMaTH4ECKOr0 ' MOZICIIM POBAHUST (PUMUECKUX U

aHaNN3a 1 MOACIHPOBAHHS XUMHUYECKHX TPOLIECCOB U SIBJICHUIA, a

B HHKEHEPHON TaKxKe, A7 PelIeHust TPodeCCHOHATBHBIX

OIK(Y)-1 JIeSITCIIbHOCTH, CBSA3AHHOM C 3a71a4
™)- TPOEKTUPOBAHUEM U IIpumensier 3HaHus Brnaneer anmaparom MaTeMaTH4eCKOI

KOHCTPYHPOBAHHEM, €CTECTBEHHBIX HAayK B (bU3UKM JUIS TPOBEIEHUS TEOPETHIECKOTrO

TEXHOJIOTUAMHU N.OIIK( WHXKCHEPHOU MPAKTUKE OIIK(Y) UCCIIEI0BAaHUS U MOJIEIIMPOBAHUS

MPOU3BOJICTBA V¥)-1.2 -1.2B1 (HU3MYECKUX U XUMHUYECKHX MPOLECCOB U

ONTOTEXHUKH, ONTHYECKUX SBJICHHH, a TAKXKe, JUIs PElICHUs

U OITHKO-3JIEKTPOHHBIX po(ecCHOHAIBHBIX 33/1aU.

MPpHOOPOB M KOMIIJIEKCOB JlemoHCTpHpYeET Brazeer onmbITOM MIIaHUPOBAHHS U
MOHUMaHue npoBeieHus] GPU3NIECKUX UCCIIET0BaHUI
bu3nUecKUX SBJICHUH 1 OTIK(Y) B 00JIACTH MEXaHMKH ¥ TEPMOJUHAMUKU
TIPHMEHSIET 3aKOHBI 113BI a/IeKBaTHBIMH 9KCIIEPUMEHTAIbHbIMU
MEXaHHKH, METOJAaMH, OLICHKH TOYHOCTH U
TepMOAUHAMUKH, HOTPENIHOCTH H3MEPEHHI, aHaIn3a
JNIEKTPHYECTBA U HOIYyYEHHBIX PE3ybTaTOB
MarHeTH3Ma, OCHOB Brnazeet ombITOM MIIaHUPOBAHHSA U

LOIIK OITUKH, KBAHTOBOH IpoBeneHus] GPU3NIECKUX UCCICTOBAHUI
y).. 13 ( MEXaHUKU U aTOMHON 3 OIIK(Y) B 00JIaCTH 3JEKTPUYECTBA U MAaTHETH3MA,
(U3MKU B MHXKEHEPHOU -1.3B2 OLICHKH TOYHOCTH U MOTPELIHOCTH
JESATENbHOCTH U3MEpEHMH, aHaIN3a HOJTy4eHHbBIX
pe3yIbTaTOB
Brmazeet ombITOM IIIaHUPOBAHHS U
npoBeneHusl GPU3NIECKUX UCCIICTOBAHHI
OITK(Y) B 00JIACTH OINTHKH, KBAHTOBOW MEXaHUKH
-1.3B3 U aTOMHOU (DM3UKH, OLICHKH TOYHOCTU U
HOTPENIHOCTH H3MEPEHHI, aHaIn3a
HOIYYCHHBIX Pe3yIbTaTOB
AnHanusupyer u Brnaneer onbiToM onpeneneHus TpeOOBaHU I
ompezenseT TIK(Y)- K ITapamMeTpaM pazpabaTsiBaeMoit
TpeOOBaHHS K 1.1B1 ONTOTEXHHUKHU C YYETOM H3BECTHBIX

CriocobHOCTh K rnapameTpam, ' 9KCIIEPUMEHTAIBHBIX U TEOPETHUECKUX

(bopMUPOBAHHIO IpebsBIseMble K pe3yIbTaTOB

TeXHHYECKHX TPeOOBaHHI U Ppa3pabaTbiBaeMOH YMeeTaHaTU3HPOBATH SKCIIEPUMEHTAIBHBIE

3amaHuil Ha u OITOTEXHUKE, TIK(Y)- U TEOPETUYECKHUE Pe3yIbTaThI IPH

TIK(Y)-1 MIPOEKTHPOBAHHE 1 TIK(Y)- OIITUYECKHM H 1.1V1 oIpereneHny TpeOOBaHUH U TapaMeTPOB

KOHCTPYHPOBaHHE 11 OIITUKO-3JIeKTPOHHBIM ONTOTEXHHUKU

OITHYECKHX U ONTHKO- mpubopam u

9NEKTPOHHBIX IPHOOPOB, KOMIIIEKCaM C yIeTOM 3HaeT OCHOBHBIE TPEOOBAHHS K

KOMIUIEKCOB H HX H3BECTHBIX TIK(Y)- napaMeTpam, NpelbABIIEMbIe K

COCTaBHBIX JacTel 9KCIEPUMEHTAIbHBIX 1131 pa3pabaTsIBaeMOl ONTOTEXHUKE,

U TEOPETHIECKUX OITHYECKHUM U ONTUKO-DJIEKTPOHHEIM
pe3yIbTaToB npubopaM U KOMILIEKcaM




£ HMHIUKATOPBI AOCTHKEHUS CocTaBasomue pe3yJbTaToOB 0CBOCHHS
£ KOMIIETeHIHH (AeCKpUNTOPBI KOMIETEHIIMI)
g HaunmenoBanue o
= 2 KOMIIETEHIIMH 0N
= HHIUKATO HanmenoBanue Kog HanmeHnoBanune
2 pa
Omnpenenser, Biazeer onbIToMpa3paboTKH TEXHHIECKOTO
KOPPEKTUPYET U TK(Y)- 3a7laHKsl B YaCTU IIPOEKTHO-
000CHOBEIBaET 19B1 KOHCTPYKTOPCKHX XapaKTEePUCTUK OJIOKOB U
TEXHUYECKOE 3alaHKe Y3JI0B OITUYECKUX M ONTHKO-3JIEKTPOHHBIX
" B YaCTH IIPOEKTHO- npu6opoB
Hk v)- KOHCTPYKTOPCKHX TIK(Y)- YMeeT KoppeKTupoBaTh U 00OCHOBBIBATD
12 XapaKTepHCTUK 1.2V1 TEXHUYECKOE 3a/IaHne
OJI0KOB U y3II0B 3Haer coepKaHue TEXHHUYECKOT 0 3aJaHusI
ONTUYCCKUX U K (y)_ B 4aCTH POCKTHO-KOHCTPYKTOPCKUX
ONTHKO-3JICKTPOHHBIX 1231 XapaKTePHCTUK OJIOKOB U y3JI0B
npu6opos ' ONTHYECKHX M ONTUKO-3IEKTPOHHBIX
npubopoB
Ocy1iecTBIISsIET TOUCK U Brageer onbITOM NOKCKa U aHAIIM3a
aHaJIu3 Hay4yHO- TIK(Y)- HayYHO-TEXHHUYECKOH HH(pOPMALH,
TEXHUYECKOi 1.3B1 OTEYECTBEHHOI'O H 3apyOEKHOI0 OIBITA,
n uHdopmarmu, paboraer ¢ 6a3amMu JaHHBIX
TIK(Y)- OTEYECTBEHHOIO 1 yMeeTOC}’H.[eCTBJ‘IHTI: TIOMCK U aHaJIN3
13 3apyOeKHOrO OIbITA, TIK(Y)- HayYHO-TEXHUYECKOH HH(pOpPMALIH,
pabotaeT ¢ 6a3zamu 1.3V1 OTEYECTBEHHOI'O 1 3apyOEKHOr0 OIBITA,
JTAaHHBIX paboraer ¢ 6a3aMu JaHHBIX
TIK(Y)- 3HaeT OCHOBHbIE 0a3bl JaHHBIX O
1.331 ONTOTEXHUKE

2. Mecto npakTuku B cTpykType OOII

[IpakTka OTHOCHTCS K BapuaTWBHOW yacTh broka 2 ydyeOHOTO ITaHa oOpa3oBaTebHON
MIPOTPaMMBL.

3. Bua npakTuku, cnocod, popMa 1 MeCTO ee MpOBeIeHHS
Buna npakTukm:ydeOHast.
Tun npakTHKHU: 03HAKOMUTEIbHAS MPAKTUKA

®opMbI IPOBEICHUSA
JuckpetHo (1o BHUJY MPaKTHKHA) — IIyTE€M BBIACICHHS B KaJeHIApHOM ydeOHOM rpaduke
HEMpPEepHIBHOIO MepHoJia yieOHOTO BPEMEHH AJIsi IPOBECHUS PAKTUKH.

Crnioco0 npoBeeHUs1 MPAKTHUKM: CTallMOHAPHAS.

Mecta npoBeeHHsI NPAKTHKH: CTPYKTYPHbIE TIOPA3/AeJICHIS] YHUBEPCUTETA.

Jluam ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbS M HHBAIUAAM MPEIOCTABISAIOTCA
MecTa MPaKTUK C YYETOMHUX COCTOSIHUS 3/I0pOBbS U TPeOOBaHU MO JOCTYIMHOCTH (B COOTBETCTBUU
¢ pekomennarusmu UTTPA, oTHOCHTENFHO PEKOMEHIOBAHHBIX YCIIOBUH TPya).

4. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUSs MPHU MPOXOKTEHUHN NPAKTHKH,
COOTHECEHHBIX € IUIAHUPYeMbIMH pe3yJbTaTamMu ocBoeHus QOII

[Tocne mpoxoxaeHUs MPaKTUKU OyAyT cPOPMUPOBAHBI PE3yIbTaThl 00YUCHUS:

TL1anupyeMble pe3yJibTarbl 00y4eHHs! PH MPOXOKIEHHH NPAKTHKH Kowmneremuust
Kox HaumeHoBaHue
PII-1 | 3HaHue TeOpUM Pa3BUTHUS ONTHYECKUX IIPUOOPOB M.OMK(Y)-1.1
M.OTIK(Y)- 1.2
W.OTIK(Y)- 1.3
PII-2 | BiaseHue ONBITOM HCIOJIL30BAHMS OCHOBHBIX ONTUYECKHUX MIPUOOPOB: w gﬁg; o
TEJIECKOI, MUKPOCKOI, (pOTOAIIIapar. WL TIK(Y)- 1.3
PII-3 | YMeHHUEe OnpeNensaTh OCHOBHBIE XapaKTEPUCTHKHU ONTHYECKUX TPUOOPOB w gﬁg; o
WL TIK(Y)- 1.3




5. CTpykTypa u coepkaHue NPAKTUKH

CopepxaHue 3TaloB PAKTUKU:

Ne ITansl NPaKTUKH, Dopvmpyembiii
HeJeau KpaTKoe cojep:kanue (BUAbI paboT) pesytnrar
00yueHns
1 IToaroroBUTENbHBIN 3TAM: PII-1
—  NPOXOXKJIECHUE HMHCTPYKTaXKa 110 03HAKOMIICHUIO C TPEOOBAaHUSIMH OXPaHbI PII-2
TPy/Aa, TEXHUKU 0€30MaCHOCTH, IMTOXKAPHOH 0€30MacHOCTH, ITPABUIIAMU PII-3
BHYTPEHHET'0 TPYIOBOTO PACIIOPSJIKA;
2 OcHOBHOI1 3Tan / BelnoHeHre WHAUBHUIyaTbHOTO 3aaHHS: PII-1
— JTam cOopa, 00paboTKU U aHANM3a MOyYeHHOU HH(POPMaIIH; PII-2
PII-3
3 HayuHo-uccieaoBarenbckasi W/WiIH ONBITHO-KOHCTPYKTOPCKas paboTa: PII-1
—  pa3paboTKa MOJEIH yCTPOHCTBA; PII-2
—  MOJIECIMPOBAHKE YCTPOICTBA; PII-3
—  aHaJm3 pe3yJIbTaTOB MOJICIIMPOBAHUS;
4 3aKITFOYUTEIIBHBIN: PII-1
— IOArOTOBKA OTYETA IO MPAKTUKE. Egg

6. @DopMBI OTYETHOCTH MO MPAKTHKE

HO OKOHYaHUU HpaKTI/IKI/I, 06yqa}0m1/1ec;{ Hpe)IOCTaB.]'ISIIOT TIaKET )IOKYMGHTOB, KOTOpBIfI
BKJIFOYAET B CEOS:

JTHEBHHUK 00YYarOIIETOCs MO MPAKTHKE;
OTYET O MPAKTHKE.

7. TIpome:kyTo4Hasi aTTecTaAlMs

[IpomexxyTounast arrectanmsi 1O mpakTuke B Qopme auddepeHIIMPOBaHHOTO 3adeTa
MIPOBOJIUTCS B BUJIE 3aLTUTHI OTYETA IO MPAKTHKE.

@oH/I OLIEHOYHBIX CPEACTB IS MPOBEICHHUS MPOMEKYTOUHOW aTTECTAllMU IO MPAKTHUKE
SIBIISICTCSI HEOTHEMJIEMOW YacCThIO HACTOSIICH MPOTPaMMBI MPAKTHKH W TPEACTABICH OTICIbHBIM
JOKYMEHTOM B MPHIIOKEHHH.

8. YueOHO-MeTOAUYecKOe U MHPOPMAIMOHHOE 00ecTieYeHHENNPAKTUKHI

8.1. YyeOHO-MeTOANYECKOE O0ecIIeYyeHue

1.

[TonoxeHne o BBIMTYCKHBIX KBaTU(PHUKAMOHHBIX paboTax OakanaBpa, CHEIHANIMCTA,
Maructpa B TOMCKOM MOJUTEXHUYECKOM YHUBEpPCUTETE [DNEeKTpOHHBIN pecypc] / —
Texct: anextponHsiii / HopmatuBHOe oOecnieueHrne 00pa3oBaTeIbHON 1EATEIbHOCTH
TIIV. l'ocynapcTBennas HUTOrOBas aTTecTalns. — URL:
https://portal.tpu.ru/standard/final_attestation/Tab/..- Pesxxum JI0CTYyTIA: u3
kopnopatuBHo¥ cetu TIIY. - Teker: 351eKTpOHHBIN

HoBukos, 0. H. IlogrotoBka u 3ammura OakallaBpCKOW pPabOTHI, MarucTepcKoi
JCCepTaIiK, JUIUIOMHOTO IpoekTa : yuednoe nocoodue / 0. H. HoBukoB. — 4-¢
u3n.,, crep. —  Cankr-IlerepOypr: Jlaws, 2019. — 34 c¢. —URL:
https://e.lanbook.com/book/122187- Pexxum noctyma: u3 kopnopatuBHoit cetn TITY.
- Tekct: 21eKTPOHHBIH.

Wnxenepras rpadpuka : yuebnuk / H. Il. Copokun, E. JI. Onbmesckuii, A. H.
3aukuHa, E. . [llubanosa. — 6-e u3a., crep. — Canxkr-IlerepOypr : Jlans, 2016. —
392 ¢. —URL: https://e.lanbook.com/book/74681 - Pexum poctyma: wu3
kopnopatuBHo# cetu TIIY. - Teker: 35eKTpOHHBIN.



https://e.lanbook.com/book/122187

9. Onmcanue MaTepPHAIbHO-TeXHHYECKOH 0a3bI, HEOOX0XHMOH

AJI IPOBEACHHUA NTPAKTHKH

[Ipu npoBenenuu npaxktuku Ha 0aze TIIY B yaebHOM mporecce HCHONB3yeTCs CIeAyrolee
nabopaTopHOE 000pyIOBAHHE:

Ne

HauMeHOBAHME COENHATIBHBIX
NOMeIUeHHH

HanmenoBanne 000pyJ0BaHAA

1.

Aynuropuss [ NIPOBEIESHUS
y‘ie6HI>IX 3aHATUHA BCEX THIIOB,

KypCOBOTI'0O NPOEKTUPOBAHWY,
KOHCYJIbTalM, TEKYILETO
KOHTPOJA M IPOMEXYTOYHOM
aTTecTaluu (KOMIIBIOTEPHBIH
KJ1acc)

634028, Tomckas 061acTh, T.
Tomck, Tumaxopa ynuua, 12, 2486

Kowmmnsrotep - 12 wr.; [IpunTep - 2 mt. Komruiexr yyeOHo# mebenn
Ha 13 mocasouHEIX MECT;

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad;
Dassault Systemes SOLIDWORKS 2020 Education; Document
Foundation LibreOffice; Google Chrome; Mozilla Firefox ESR;
Tracker Software PDF-XChange Viewer; WinDjView

Pabouas mporpamma cocraBieHa Ha ocHoBe OOImel XapaKTepUCTHKH 00pa3zoBaTeIbHOMN

nporpamMMsl o HampapieHuro 12.03.02 Onrorexnuka / crenumanu3anus «ONTHKO-3JIEKTPOHHbIE
puOopk! U cucteMbl (mpuema 2020 r., ounas popma 00ydIeHuUs).
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