MUHUCTEPCTBO HAYKHU U BBICLLEEI'O OBPA3OBAHHS POCCUMCKOM ®EIEPALIMA
@euepanbﬂoe rocy1apCTB€HHOE aBTOHOMHOEC oGpazosaTeanoe YUYPEIKACHUE BbICLICTO oGpazosanm
«HALIMOHAJIbHBIM UCCJIEJJOBATEJIbCKUM
TOMCKUH ITOJIMTEXHUYECKUM YHUBEPCUTET»

YTBEPXIIAIO
Hupexrop IIIBUIIT
Yaiikosckuii [1.B.

ﬁﬁ 2020

PABOYAS ITPOI'PAMMA JTUCHUITJINHBI
IIPUEM 2018 r.
OOPMA OBYUEHMUS ounasn

[ ®usuka 3
Hanpasnenue moarotroBku/ 15.03.04 ABromaTH3amus TEXHOJIOTUYECKUX MTPOLIECCOB U
CIEeHAIBHOCTD IIPOU3BOJICTB
O6pa3oBarenbHas IporpaMma | ABTOMAaTH3AIMsI TEXHOJOTHYECKUX ITPOIIECCOB M IPOU3BOJICTB B
(HanpaBIeHHOCTH (MIPODHUITB)) HedTera3oBoit obmactu
Crnenuanuzanus WHTenneKkTyanbHble CHCTEMBI aBTOMATH3AIMH U YIIPABJICHHS
YpoBeHb 00pa30BaHus BhICIIEE 0Opa3oBaHue - HakasaBpuar
Kypc p [ CEMECTp | 4
TpynoemMKocTh B KpeiuTax 6
(3a4EeTHBIX €OUHULIAX )
Bunp! yueOHOH nesSTeIbHOCTH BpemenHo# pecype
Jlexuuu 32
KonrakTHas (ayquTopHas) [IpakTHyeckue 3aHATHS 32
paborta, 4 JlaGopaTopHble 3aHATHS 24
BCEI'O 88
CamocTrosTenpHas pabora, 4 128
HUTOI'O, 4 216
Bun npomexyTouHoi Jud. 3auer Ob6ecneunBaroee OEH HIBHUII
aTTeCcTallH Ho/Ipa3/ieIeHue
y/
3aB. kad. - pyKOBOAHUTEIH 6 ,
OEH HIBUIT W. B. Illamanux
PyxoBomurens OOIT oy A E. 1. I'pomakoB
IIpenoasatens Hl.. JI. H. HukutrHa

2020 r.




1. lesiu OCBOEHUSA TMCHUATIIUHBI

LlenssMu OCBOCHMS TUCHMILUIMHBI SIBJISAETCS (POPMHUPOBAHUE y OOYUAIOLIMXCS ONPEIEICHHOTO
OOIl (m. 5. OOmeit xapakrepuctukn OOII) cocraBa KOMIIETCHIMHA Il TOJATOTOBKH K
poeCCUOHATTLHON IeATEILHOCTH.

Kox CocrasJsioniye pe3yJIbTaTOB 0CBOCHHs (JeCKPUNTOPbI KOMIETeHI1H)
B AR B HaumenoBanue M
KOMIICTEHIIUH KO)] AauUMCHOBaHHC
YK(VY)-1 Cnocoben YK(Y)-1.B1 Brnaneer onbiToOM NpUMEHEHUS 3aKOHOB
OCYILECTBIIATH MOKCK, €CTECTBEHHBIX HAyK U MaTEMaTHYEeCKUX METOOB U
KPUTHYECKHUH aHAIIU3 Mojiesielt I peleHns 3a1a4d TeOPEeTUIECKOTo U
U CUHTE3 MPUKIIAJHOTO XapaKTepa
nHpOpMAaLNH,
IIPUMEHATH YK(Y)-1.B2 Bnageer penpoayKTHBHBIMU METOAAMU
CHCTEMHBIH MTOX0. TTO3HABATEIEHON ACATENEHOCTH W MBICITUTEIEHBIMU
JUISL pETLICHUS oTIepanrsAMH U PEIICHUS 3a0a4
MIOCTaBJICHHBIX 3a/1a4 €CTECTBEHHOHAYYHBIX TUCLIUILINH
YK(V)-1.V1 YMeer peiaTh 3a1a44 TEOPETUYECKOTO U
MPUKJIAIHOTO XapakTepa
YK(Y)-1.Y2 YMeet 0000maTe YCBOSIEMbIe 3HAHUS €CTECTBEHHBIX
HayK KaTeropusMH CUCTEMHOT0 aHaJIi3a U MOJAX0/1a U
MBICIIMTENBHBIMHU OIIEPAIlUsIMU aHAJIN3a, CHHTE3a,
CPaBHEHUSI U OLIEHKU
YK(Y)-1.31 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U
MaTeMaTHYECKHe METO/Ib TEOPETHUECKOTO XapaKTepa
YK(V)-1.33 3HaeT penpoaAyKTUBHbBIE METOABI IO3HABATEIbHOM
JIESITeNIbHOCTH, IIPU3HAKU CUCTEMHOTO MTOJIX0/1a U
CHUCTEMHOTI'0 aHaJIM3a
OIIK(Y)-1 Cnocoben OIIK(Y)-Ne.B7 Bnageet onpITOM MiIaHUPOBAHUS U MPOBEACHUS
HCII0JIb30BaTh (U3UUECKUX UCCIIEIOBAaHUNA B 00JIACTH ONTHKH,
OCHOBHBIC KBaHTOBOI MEXaHUKU M aTOMHOM (hU3UKH, OI[CHKH
3aKOHOMEPHOCTH, TOYHOCTH U TIOTPEIIHOCTH U3MEPEHUH, aHaIn3a
JICHCTBYIOIIHUE B MOJIyYEeHHBIX PE3yJIbTaTOB
nporuecce
H3TOTOBJICHUA OIIK(Y)-Ne.¥V7 YMeeT BEIOMPATh 3aKOHOMEPHOCTD JUIS PELICHUS]
NpoAYKINHK 3aJ1a4 ONTHKH, KBAHTOBOM MEXaHUKH M aTOMHOM
TpeOyemMoro KauecTsa, (bU3UKHM, UCXOMS U3 aHAJ3a YCIOBHSA, OOBSICHATH Ha
3aJaHHOT'0 YPOBHE THITOTE3 OTKIIOHCHUS TTOTyIeHHBIX
KOJIM4eCTBAa MpHU JKCIIEPUMEHTAJIbHBIX IaHHBIX OT U3BECTHBIX
HaMMCHBIINX 3aTpaTax TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX
0O0IIIECTBEHHOTO TPpyAa 3aBHCHMOCTEE
OIIK(Y)-No.37 3HaeT QpyHIaMeHTaIbHBIE 3aKOHBI ONITHKH,
KBaHTOBOI MEXaHWKU M aTOMHOW (U3MKH




2. MecTo aucuunianHbl (MoayJsi) B crpykrype OOII

JlucuMIiuiiHa OTHOCH
IIPOTPaMMBI .

Tcsa K OazoBod vactu bioka 1 ydeOHOro mimaHa oOpa3oBaTeabHOMN

3. [lnanupyemble pe3yJbTaThl 00y4eHHs 10 JUCIHUIINHE

[Tocye ycrienHoro OCBOCHHUs AUCHUILTUHBI Oy1yT c(OPMUPOBAHBI PE3yIbTAThl 00yUEHUS:

KOH H.ﬂa}mpyeMble pe3y.m>TaTl;; ;)213;‘;:;]'([)];: l:ll;)elll/lcul/ll'l.l'll’lﬂe KOMHCTEHHI/IH

Pa1 [TpumMeHsTH 3HaHUS OOIIMX 3aKOHOB, TEOPHIA, YpaBHEHUH, METOJIOB YK(V¥)-1
(bU3UKH TIPU PEIICHUH 3a/1a49 B TPOPECCUOHATBHON IEATETLHOCTH OIIK(Y)-1

P12 | BemoaHsaTh GU3NYECKUN SKCIIEPUMEHT C ITPUBJICYCHHUEM METOJIOB YK(V)-1
MaTeMaTH4eCKON cratuctuku u UT OIIK(Y)-1

PI3 Biragets MeTOnamMu TEOPETUYECKOTO U HKCIIEPUMEHTAIILHOTO YK(Y)-1
UCCIIeIOBaHMs, METO/IaMU TTOMCcKa U 00paboTku nHGOpMaIIUU, METOAAMHU OIIK(Y)-1
peleHus 3a/1a49 C PUBJICYCHUEM TTOTYICHHBIX 3HAHUH

P14 | Bnageth OCHOBHBIMU IIpeMaMu OOpaOOTKU M aHAIM3a YK(VY)-1
SKCIIEPUMEHTAIIBHBIX JTaHHBIX, ITOJIY4EHHBIX IIPU TEOPETUUECKUX U OIIK(Y)-1
AKCIIEPUMEHTATILHBIX HCCIEA0BaHUAX ¢ ucrnonb3oBanueM 1K u
MIPUKIIAJIHBIX IPOTPAMMHBIX CPEJICTB KOMIBIOTEPHOU TpaduKu

OII@HO‘-IHI)IG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMG)Ky’l'O‘-IHOfI arTeCTauuu NpcaCTaBJICHbI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUIIIINHBI.

4. CTpyKTYypa ¥ coJep:KaHue TUCHUIINHBI

OcnosHule 8u0bl yuebHOU OeamenbHOCmU

®DopMupyemblii
pe3yJbTar . O0bem
Pa3nenn! 1ucHMIINHBI Buabl yueGHoil 1esiTeIbHOCTH
00yuyeHus 110 BpPEeMEeHH, Y.
TUCHHUILINHE
Pa3znen (moayanb) 1. PJ11-P/14 Jlexmun 14
DNIEKTPOMAarHUTHBIE BOJIHBI. [IpakTrueckue 3aHATHs 16
BonHoBas ontuka JlaGoparopHsble 3aHATHS 10
CamocrosTenbHas pabora 58
Pa3znen (Mmoayanb) 2. PJ11-P/14 Jlexmun 18
KBanToBas ¢uzuka. dusnka [IpakTnueckue 3aHATHS 16
aTOMOB, MOJICKYJI, aTOMHOTO sijIpa JlaboparopHble 3aHATHS 14
1 DJIEMEHTAPHbIX YaCTHUIL CamocrosiTenpHas pabora 70




Coneprxkanue pa3ienoB AUCIUTUTHHBL:

Pasznes 1. JaekTpoMaruuTHbie BoJIHbI. BosiHOBasi onTuka

JuddepennnanbHoe ypaBHEHHE Ui 3JIEKTPOMAarHUTHON BOJHBI M €ro pemieHue. KopryckynspHo-
BOJIHOBOM Jyaln3M CBOMCTB cBeTa. BoOJIHBI onTHYeCcKOro auana3zoHa (CBETOBBIC BOJIHBI) — YaCTHBIN
Cllydaidl 3JeKTPOMAarHUTHbBIX BOJH. MHTepdepeHus MmI0CKUX MOHOXPOMATHYECKUX CBETOBBIX BOJIH.
KorepentHocTh (BpeMeHHass W MPOCTPAHCTBEHHAs). MeETONbI MOJYyYEHUS KOTE€PEHTHBIX CBETOBBIX
BOJH u HaOmoaeHuss wuHTepdepenumu. Judpakuus cBera. I[lpuamun [roiirenca-®dpenens.
Hudpakmus @Ppenenss u Ppaynrodepa. ducnepcus cBera. Kitaccuueckass TeopHsi AUCHEPCHH.
[Tornomenue cBera. Paccesnue cBera. [lomspuzanusi cBera mpu orpaxkeHuu. Hutepdepenums
MOJIAPU30BaHHBIX Jiyued. TemaoBoe W3Iy4eHHE U €ro XapaKTEpUCTHKU. 3aKOHbl TEIUIOBOTO
mnyderus: (Kupxroda, Credana-bonbpimana, Buna). KanToBas rumoreza Ilnanka. dopmyia
IInanka.

Tembl JeKkumii:

Jlexuus 1. DnekTpoMarHuTHbIE BOJIHBI U UX CBOMCTBA

Jlexmus 2. MaTepdepeHIus BoIH, CI0KEHUE BOJIH. DHEPTHUs BOJIHBI
Jlexums 3. aTepdepeHius cBera

Jlexuus 4. Iudpaxuus ceera. Meron 300 Openenst

Jlexuwms 5. ludpakuus cBeta, mudpakIiimoHHas pemeTka

Jlexuus 6. [lonsipusanus cBera

Jlexkuwms 7. Jlucniepcusi, MOTJIOIIEHUE CBETA

Jlexuus 8. TeroBoe u3ydyeHue

TeMbl NpaKTHYECKUX 3aHATHIA:
1.BBoAHOE 3aHsATHE. DIJIEKTPOMArHUTHBIE BOJIHBI M X CBOMCTBA
. Cnoxxenue BosiH. IHTEpdepeHnns BoiIH
. UnTepdepennus cBera
. Hudpakuus Openensi. Meton 3ou Openens.
. Mudpaxus @paynrodepa. AudpakimonHas pemerka
. [lonapuzanus ceera
. Hucnepcus csera. [lornomenue ceera
. TertoBoe U3nydyeHue

01N W WD

Ha3panus 1aGoparopHbIx padoT:

Onpenenenue r1aBHOTO (OKYCHOTO PacCTOSIHUSI TOHKUX JIMH3.

W3mepeHue nokasaresis IpeaoMICHHUS KUIKOCTH ¢ TOMOILBIO pedpakToMeTpa.
WccnenoBanue siBleHUs JUCTIEPCUU CBETA.

Wutepdepomerp Maiikenbcona.

N3mepenne nocrossHHOM [ l1aHKa CIEKTPOMETPUYECKUM METOIOM.

N3mepenune cBETOBOM BOJIHBI U painyca KpUBU3HBI JIMH3BI C TIOMOILBIO Kojel HproToHa.
Uccnenoanue nudpakiyy cBeTa Ha MEPUOJNUECKUX CTPYKTypax

W3mepeHue UTMHBI CBETOBOM BOJHBI C TOMOILBIO AU(PPAKIIMOHHON PELIETKH.

Ompenenenne mnocrossHHOW Credana-bombnmMana u mocrosiHHOM [lnanka mpu momomn
ONITUYECKOTO MUPOMETPA C UCUE3AI0IIEH HUTHIO.

10. M3yueHne BHENIHETO OTO-IIEKTPHUECKOTo AP deKTa U onpeeeHne mocTossHHoH [Inanka.
11. OnsiT FOHra.

12. NaTepdepeHus cBeTa OT KOT€PEHTHBIX TOYEYHBIX HCTOYHHUKOB.

13. Onpexnenenue CKOPOCTH CBETA

CoNOR~ LN E



14. N3yuenue qudpakiuy cBeTa Ha NEPUOTUIECKUX CTPYKTypax

15. M3yueHue 3aBUCUMOCTH MOKa3aTellsl PEIOMIIEHUS IPU3MBbI OT JAJIUHBI BOJIHBI CBETA

16. MonO-01. HopmanbHas aucniepcusi.

17. MonO-02. AHomanbpHast JUCTIEPCHSL.

18. 3mepenue UIMHBI CBETOBOM BOJIHBI W pajnyca KPUBU3HBI JIMH3BI C TIOMOIIBIO KOJIEIl
HeroTona

19. Onpenenenne IJIMHBI CBETOBOM BOJIHBI HHTEP(EPEHIMOHHBIM METOAOM C IOMOIIBIO
ournpusmsl Openerns.

Paznen 2. KsantoBas ¢usnka. Pu3uKa aToMOB, MOJIEKYJ, AaTOMHOIO siipa H
3JIEMEHTAPHBIX YACTHI

CBeToBble KBAaHTBI. DHEPIus, UMIYNbc U Macca GoToHOB. POTO3(P(PEKT U €ro 3aKoHbl. YpaBHEHHE
OnHmTeitHa 11 horodddexra u s3KCepruMeHTaIbHbIE MeToIbl ero npoBepku. Dddexkr Komnrona.
Hasnenue cBeta. KoprycKyssipHO-BOJHOBOM Jyajqu3M MaTe€pUM U €ro ONbITHOE OOOCHOBaHUE.
I'unore3a ae bpoins. CooTHOLIEHHE HeonpeeieHHOoCcTel. BonHoBast GyHKIUSA U €€ CTaTUCTUYECKUM
cMmbicil. YpaBHenue Ilpenunrepa (BpeMeHHOe M cTauuMoHapHoe). Yactuma B OAHOMEpPHOMU
noteHanbHON sime. TyHuenbHbIA 3Qdext. [Ipubmmwkenne cunbHON u cnaboit cBsizu. Mojenb
CBOOOJHBIX 3JIEKTPOHOB. DJEMEHThl 30HHOM Teopuu KpHucTaioB. YpoBeHb Pepmu. JleneHue
TBEpAbIX  TE€JI  HA  JHUAJIEKTPUKHM,  METaUIbl, MOJyHpoBOAHUKHM. KBaHTOBas  Teopus
EKTPOIPOBOJHOCTH M TEIJIONPOBOJHOCTU MeTayuioB. CTpoeHne KpUCTaioB. THIIBI MEKaTOMHON
CBA3M B TBepAbIXx Tenax. Jledekrsl B Kpucramiax (TOUEUHbIE, JIMHEHHBIE — JUCIOKAILIUM).
[TnacTHUHOCTB U MPOYHOCTH TBEPABIX Tell. Pernerounas TenaonpoBoaHocTs. Dpdext Méccbayspa u
ero npumeHeHne. @uU3nyecKre OCHOBBI METOJI0B KOHTPOJIA KaueCTBa MaTEPHUAIIOB.

SAnepnas mozxens aroma. Atom Bogopoza no teopuu bopa. IIpoctpancTBeHHOEe kBaHTOBaHKHE. CIIMH
anekTpoHa. ATom Bojopoaa 1o reopuu Llpeaunrepa. MHorosnexktponHsie aromsl. [punnun [aymu.
Ilepuonnueckas cucrema sneMmeHToB J[.M. MenneneeBa. Monekynbl. Mosekyibl  BOAOPOJA.
O6menHoe B3aumojeiicTBue. PannoaktuBHOCTH. PannoakTuBHOE mpeBpalleHue suep. SaepHbie
peakIMM ¥ UX OCHOBHBIE TUIBI. VCKycCTBEHHas paJuMOaKTUBHOCTH*. llemHas peakiusi JesneHus.
SAnepusiii peakrop. IIpobiema ynpaBiseMbIX TEPMOSIAEPHBIX pEaKIMA. DKOJIOTMUYECKHE BOMIPOCHI
COBPEMEHHOM YHEPreTUKU *.

Wepapxust ctpykryp Marepuu. YacTuibsl M aHTUYacTULbl. POTOHBI, JIENTOHBI, aJpOHBI (ME3OHBI,
6apuoHbl, TunepoHsl). yHIaMeHTaIbHbIE B3aUMOAeHCTBUA. CHcTeMaTHKa 3JIEMEHTApPHbBIX YaCTHII.

TeMbl JeKIHH:

Jlexuus 1. DneMeHThl KBAHTOBOW MEXaHUKHU

Jlexuus 2. Ypasuenue lllpenunrepa u ero npuMeHeHe

Jlexuus 3. YpaBuenue Lllpenunrepa u ero npuMeHeHne, TyHHENbHbIH 3 deKT
Jlexuus 4. Knaccuueckas Teopusi CTpOSHHS aToMa

Jlexuus 5. DneMeHTh! (U3MKU TBEPAOIo Teja

Jlekusa 6. MHOT03JIEKTPOHHBIE aTOMBI

Jlexuus 7. DNeMeHTHI SACPHON PU3UKU

Jlexknusa 8. DiieMeHTapHbIE YaCTUIBI M UX CBOMCTBA

Tembl NpaKkTHYECKUX 3AHATHIA:
doroaddext, naBnenue ceera. Bonusl ne bpoiins
. O dexT Komnrona
. YpaBHeHnue lllpenunrepa u ero npuMeHeHHE.
. AToM Bojiopoza
. CocTaB 1 XapaKTepUCTUKHU aTOMHBIX siiep. S iepHble peakiuu
. DJIeMEHTapHbIE YaCTUIIBI U UX CBOMCTBA
. Kontponbnas pabota



Ha3Banus j1abopaTopHbIX padoT:

N3mepenue nocrosinuol [lnanka cneKTpoMeTpuueckuM METOI0M.

HccnenoBanue mudpakiiny cBETa Ha IEPHOANYECKUX CTPYKTypax

OnbiT @panka u ['epia

Craructuka cueTa 3JeMEHTAPHBIX YaCTHI]

Omneit FOHTa.

NuTepdepenius cBeTa OT KOTEPEHTHBIX TOUYEYHBIX HCTOUYHUKOB.

Omnpenenenre CKOPOCTH CBETa

N3ydenne qudpakiium cBeTa Ha IEPUOJIUYECKUX CTPYKTYpPax

N3ydeHnne 3aBUCUMOCTH MOKa3aTells MPEeTOMIICHUS IPU3MBI OT JUIMHBI BOJIHBI CBETA

CoNoO~wNE

5. Opranmaum{ CaMOCTOSITEIbHOI paﬁoTbl CTYJACHTOB

CamocrosiTenbHas padoTa CTYJACHTOB IPH M3YYCHHU JUCUUILIMHBI (MOJYJIs) IPEIyCMOTpEHa B
CIIEYIOUINX BHIAX U (hopMax:

— Pabora ¢ JEKIMOHHBIM MaTepUalioM, IOMCK W 0030p JUTEpaTypbl M AIICKTPOHHBIX
MCTOYHHMKOB MH(OpMALIUK 10 MHIMBHIYyaIbHO 331aHHOH MpodieMe Kypca;

— Pabora B 3JEKTpOHHOM Kypce (M3ydCHHE TEOPETUYECKOrO0 MaTepHaia, BBITOJHEHUE
WHJIUBUIyIbHBIX 33JJAHUN M KOHTPOJMPYIOLIMX MEPOIPHUITUIN, BUPTYaIbHBIX J1a00PaTOPHBIX
pabot u ap.);

— H3ydeHue TeM, BHIHECCHHBIX Ha CAMOCTOSATEIbHYIO IPOPAOOTKY;

— Tlowuck, aHanus, CTPYKTYpUPOBaHHE U IIPE3eHTaIMs HH(QOpMAaLny;

— BeimonHeHne JOMaIHUX 33JaHAiA, OTYETOB 10 Ja0OpaTOPHBIM paboTam

— TloaroroBka k 1abopaTopHBIM paboTam, K MPAKTHIECKUM U CEMUHAPCKUM 3aHSTHSIM;

— HccnenoBarenbcekas paboTa U y4acTHe B HAYYHBIX CTYICHYSCKUX KOH(PEPEHIUIX, CEMHUHAPAX
Y OJINMITHA/IAX; Y4eOHO-MCCIIC0BATEIbCKUAX MTPOCKTAX

— TloaroToBka K OIEHUBAIOIIUM MEPOIIPHATHIM

6. YuyeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHrue TUCIHILIMHBI

6.1. YueOHO-MeTOAMYECKOE OOecTieueHHe

OcHoBHasi IMTEepaTypa

1.  Cagenses, U. B. Kypc ob6meit ¢pusuxu: yueOHoe nocodue: B 5 tomax / 11.B. CaenbeB. —
5-e u3n. — Cankrt-IlerepOypr: Jlans, [0. 1.]. — Tom 5: KBantoBas ontuka. AToMHast Qpu3uka.
du3suka TBepaoro Tena. Pusnka aTOMHOTO siIpa 1 AieMeHTapHbiX yactui — 2011, — 384 ¢. —//
Jlanb: anekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/708 . — Pexxum
nocryna: n3 kopnopatuBHo# cetd TIIY - TekcT: 35eKTpoHHBII

2. .CuByxun Jl. B. O6muii kypc ¢pusmuku yae6noe nocodue: B 5 1. T. 4 : Ontuka / /1. B.
CuByxuH. — 3-¢ u31., crep. — Mocksa: ®u3matimr, 2013. — 792 ¢. — URL:
http://znanium.com/catalog/product/944794.- Pexxum noctyna: u3 koprnoparuBHoi cetu TITY .-
TekcT: 3neKTpOHHBIN

3. CusyxwuH /[[. B. O0mmii kypc ¢pusuku yuedHoe mocodue: B 5 T. T. 5: ATomHas u siaepHas
¢usmka . — 3-e uzn., crep. / 1. B. CuByxun . — Mocksa: ®u3matiurt, 2008. — 783 ¢. — URL:
http://znanium.com/catalog/product/944829.-Pexum nocryna: u3z kopnoparuBHoit cetn TITY .-
Texct: aneKTpOHHBII

4.  Jernagp A. A. Kypc pusuku : yueOHUK B 35iekTpoHHOM opmare / A. A. Jletnnag, b. M.
SABopckmii. — 9-e u3 . crep. — MockBa: Axanemus, 2014, — URL- —
: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf .- Pesxim goctymna: u3 KOpropaTuBHON CETH
TITY .- TekcT: 371eKTPOHHBIN



https://e.lanbook.com/book/708
http://znanium.com/catalog/product/944794
http://znanium.com/catalog/product/944829
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf

5.  Tpodumona T. U. Kypc pusuxu: yueduuk B anekrponHom ¢popmare / T. W. Tpopumosa.
— 20-e m31., crep. — MockBa: Akagemus, 2014, —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf .- Pexxum gocryna u3 KopnoparuBHOM
cetu TIIVY.- TeKkcT: DJIeKTPOHHBIN

JlonotHUTeILHAS JTUTEPaTypa

1. Jlanacoepr, I' C. OnTuka: yae6noe nmocodue / I'. C. Jlanacoepr. — 7-e¢ uzn. — Mocksa:
OU3MATIIUT, 2017. — 852 c. — Tekcr: anmekTpoHHbIH / JlaHb: 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/105019 .— Pexwum gocTyma: U3 KOPIOPATUBHOM CETH
TITY

2.  Ontuka: yuye6noe nocooue / B.C. Axkunbmmn, H.JI. Ucromuna, H.B. Kanenosa, FO.U.
Kapkosckwii; mon penakuuei C.K. CradeeBa. — Canxkr-IlerepOypr: Jlans, 2015. — 240 c. — ISBN
978-5-8114-1671-4. — Texcr: snekTpoHHbIH // JIaHb: 2IeKTpOHHO-O0MOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/56605 . — Pexum moctyna: u3 koprnopaTuBHoit cetu TITY

3. Tiopun 1O. U. ®uzuka. Ontuka: yueobnuk / Tropun FO. U., Yepnos U. I1., Kproukos 0.
0. — Tomck: Usn-so TITY, 2009. — 240 c. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf..- Peskum mocryma: U3 KOpnopaTHBHON CETH
HTB.- Tekcr: 2neKTpOHHBIN

4.  Trwopun FO. 1. ®uzuka. KBantosas ¢usuka: yueobnuk / Tropun FO. U., Yepnos U. I1.,
Kproukos O. FO. — Tomck: U3xa-Bo TIIY, 2009. — 320 c. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf..- Pesxum mocryma: u3 KOpropaTHBHOMN CeTH
TITY.- TekcT: 3J1IeKTPOHHBIN

6. Tiopun, .M. Dusuka. SnepHas ¢usuka. dDuszuka SIEMEHTAPHBIX YACTHII.
Actpodmsuka: yuedbnuk / F0.U. Tropun, W.I1. Yepnos, 10.10. KproukoB. — Tomck: TITY, 2009. —
252 c¢. — ISBN 978-5-98298-647-7. — Tekct anekTpoHHBI // JlaHb: 371€KTPpOHHO-OMOIMOTEUHAS
cucrtema. — URL: https://e.lanbook.com/book/10284 . — Pexwum noctyma: u3 KOpHOpPaTUBHOM CETH
TITY

1.2. UndopMaumnoHHOe U MPpOrpaMMHoOe o0ecniedeHue
Internet-pecypcst (B T.4. B cpene LMS MOODLE u np. oOpa3zoBarenbHble U OHOIHOTEYHBIE

pecypcbl):

1. DOnexrtponHslii kypc «Pusuka 3». Pexxum nocryna:
https://stud.Ims.tpu.ru/course/view.php?id=2062

Marepuansl npeactasieHbl 16 Moxynsmu. Kaxawlii MOIyNb COIEPKHUT MaTepHasbl Uit
IIOATOTOBKH K HpaKTI/I‘IeCKOMy 3aHATHUIO, K JICKIIUH, BapI/IaHTI)I I/IHI[I/IBI/I)IyaJ'II)HI)IX JOMAIlTHUX 3aHaHHfI
JJIA CaMOCTOSITEILHON pa6OTH, TECTHI.

2.  Meroaudeckue yka3aHus K JaOOpaTOpHBIM padotam:. Pexxum moctyma:

http://uod.tpu.ru/webcenter/portal/oen/method? adf.ctrl-state=13nno0xod7 4

3. Meroanueckue yka3aHus K IPaKTUYECKUM 3aHATUAM. Pexxnm nocryma:

http://uod.tpu.ru/webcenter/portal/oen/method? adf.ctrl-state=13nno0xod7 4

JlunieH3noHHOE TIporpaMmMHoe obecrnieueHue (B cooTBeTcTBuM ¢ IlepeunemM JIMIEH3MOHHOTO
nporpaMmMHoro odecnedenus TIIY):
Acrobat Reader DC and Runtime Software Distribution Agreement;
Visual C++ Redistributable Package;
Mozilla Public License 2.0;
MathType 6.9 Lite;
K-Lite Codec Pack;
GNU Lesser General Public License 3;
GNU General Public License 2;

NogakrwnpE
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8.
9.

10.

Far Manager; Chrome;

GNU Affero General Public License 3;

Berkeley Software Distribution License 2-Clause

7. OcoOble TpeOOBAHMS K MATEPUAIbHO-TEXHUYECKOMY 00ecTieYeHU 0 U CIIUTIIIHHbI

B yuebHOM mporecce UCHOIB3yeTCS Cleayoliee JiabopaTopHOoe OOOpyIOBaHUE IS
MPAKTUYECKHUX U Ja00pATOPHBIX 3aHATHIA:

Ne HanmeHoBanue cnenuajbHbIX HanmenoBanune o6opyaoBanus
n/n TOMelleHHii
1 AynuTtopus Ui IPOBEICHHUS yIeOHBIX Kommnekt yue6HO# Mebenu Ha 20 mocaIouHbIX MECT;
3aHATUH BCEX TUIIOB, KypCOBOTO Mlxa¢ mns ogexast - 1 mr.;
IIPOEKTUPOBAHMSI, KOHCYJIbTALUH, Ixa¢ mms TOKYMEHTOB - 2 IIT.;
TEKYIIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH Tym6a cranmonapsas - 3 mwrT.;
aTTecTanuy (KOMIBIOTEPHBIH KI1acc) Cremrax - 15 mr.;
634034, Tomckas ob6aacTh, . TOMCK, Kommnerotep - 11 mT.;
Coserckas ynuua, a. 73, ctp. 1 IIpunTep - 2 mr.
531
2 Aynutopus A1t IPOBEACHUs yueOHbIX AxtuBHas akycruueckas cuctema RCF K70 5 Bt - 4 mir,;
3aHATHUH BceX TUIOB, KypCOBOTO Muxkpogon ITC Escort T-621A - 1 wr.;
MIPOEKTUPOBAHMUSI, KOHCYJIbTAIUH, Oxkpan Projecta 213*280 cm - 1 mir.;
TEKyLIEro KOHTPOJIS U IPOMEKYTOYHOU Amnanorosblit mukiepHslit myasT BEHRINGER XENY X
arTecTaliu Q802USB - 1 mit.;
634034, Tomckas ob6nacth, . TOMCK, Komnetorep - 1 wr.;
Coserckas ynuua, a. 73, ctp. 1 IIpoextop - 1 wrT.
141
3 AynuTtopus s IPOBEICHHUS YIeOHBIX Kommnekt yue6HO# Mebenu Ha 29 mocaqouHbIX MECT;

3aHATHH BCEX TUIIOB, KYPCOBOTO
NPOCKTUPOBAHUS, KOHCY b TaLlUH,
TEKYLIEero KOHTPOJIS U IPOMEKYTOYHOU
atrecraiuu (yuyeOHas naboparopusi)
634034, Tomckas obnactb, . TOMCK,

Jlenuna npocmnekt, 43
101

Ixa¢ mns TOKyMEeHTOB - | mT.;

Tym6a nogkaTtHas - 1 mr.;

IIpubop "Pe3onanc" - 1 mr.;

Jlaboparopnas ycranoBka'3akon ®@apanes"P2411200 - 1 mT.;
JlaboparopHas yctaHoBKa'"MarHuTHBIM MOMEHT B MAarHUTHOM
none"P2430400 - 1 mr.;

Jlabopar.ycranoBka Dddexr Xosna - 1 mrt.;

JlaboparopHas padota "Dddextst [edas -Cupca" - 1 mT.;
JIY U3mepeHust CKOpOCTH 3ByKa B MeTajlIax - 1 mrT.;

[pubop ms uccnenoBanus peppamary. - 1 mr.;

[pubop Y nenmpHBIH 3apsy - 1 mr.;

YcranoBka madopat " OnpeneneHue TEII0eMKOCTH METAJIIOB
"-1mr.;

JlaGopat. ycTaHOBKa Y IeNbHBIA 3apsi dnekTpoHa e/m - 1
IIT.;

Jlabopat. ycraHOBKa DNEKTpUY. SIBJICHHS Ha KOHTaKTax - 1
IIT.;

JIY M3mepennst CKOPOCTH 3ByKa METOJIOM CTOsIUEH BOJIHEI - 1
IIT.;

I'eneparop I'4-83 - 1 mr.;

Jlabopat.ycranoBka Pacnipenenenne Makcsenia - 1 mr.;

JIY 3aBUCUMOCTb CONPOTUBIIEHUS] METAIIJIOB U
MOJyIIPOBOJHUKOB OT TEMIIEPATypHL. - 1 IIT.;

JlabopaTopHast paboTa "PacnpocTpanenne 3Byka B TBEPABIX
temax" - 2 mr.;

Hcrounuk nuranus b 5-49 - 1 mir.;

Jlaboparopnas ycraHoBka "MoCTHK YUTCOHA TIOCTOSTHHOTO
toka"P2410200 - 1 mT.;

ITpubop b 5-44 - 1 mwr.;

[Ipubop 1 moaydeHnss MarHUTHOTO TTOJIA - 2 MIT.;

[Ipubop Jlexepa - 1 mrt.;

[Tpubop "Temneparypa" - 1 wrt.;

Brokx nmutanus GPS-1830D - 1 mit.;

JlabopaTopHast yctaHoBKa "3yueHne mojJHoro




koHTYypa"P2440611 - 1 mrt.;

Y4ebHo-mabopaTopHbIii KOMIUIEKC 10 Gu3nKe - 1 mT.;

JIY Uzmep.norapudm.aeKkpeMerTa 1 JOOpOTHOCTH
Koe0aTenpH.KOHTYpa - | mT.;

JIY U3yu. sBneHus rucrepe3nca GeppoMarHeTHKoB - 1 mrT.;
JIY Omnpen.ckopocTy 3ByKa pe30HAHCHBIM METOZIOM - | mT.;
JIY DneKTpoMarHuTHbIE BOJIHBI B ABYXIPOBOIH.JTUHUH - 1
IIT.;

Ha6op ans onbrtoB CBY - 1 mit.;

Ocmumtorpadg OCY-20 - 1 mT.;

Hcrounuk nutanus b 5-44 - 1 wr.;

JlaGopat.ycranoBka TepModeKTpoHHAs SMHCCHS - | mT.;
JlaboparopHas ycTaHoBKa "deppoMarHUTHBIN
rucrepesnc"P2430711 - 1 mr,;

Kommnsrotep - 7 mr.; [IpunaTep - 1 mT.

4 AynuTtopus Ui IPOBEICHHUS yIeOHBIX Kommnext yue6HO# Mebenn Ha 132 mocagoYHbIX MECT;
3aHATHH BCEX THUIOB, KyPCOBOTO Kommnsrotep - 1 mr.; [Ipoekrop - 2 mit.
MPOEKTHPOBAHMS, KOHCYJIbTAIIH,
TEKYIIIEro KOHTPOJIS U IPOMEKYTOUHOH
aTTecTaluu

634034, Tomckas obnactb, . TOMCK,
JlennHa npocnexT, 43
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PabGouass mporpamma cocraBieHa Ha ocHoBe OOmIel XapaKTEPUCTHKH 00pa3oBaTEIbHOM
nporpammbel 1o Hampabiienuto 150304 «ABTomaTu3alus TEXHOJIOTMYECKUX IMPOIECCOB U
npou3BoicTBY» (ipuem 2018 1., ounas popma oOydeHHs).

Pazpaborunk:

JIOMKHOCTD 0)4(0)

Jouent JI. H. Hukutuna

[Iporpamma onobpena na 3acenanuu OAP UIINUTP (nmporokon Ne 6 ot «05» utons 2018 r.).

3aB. kadeapoii - pykoBoaurear OAP UIINUTP, _:;_;.c.?"
K.T.H., JIOLICHT & A. A. Ounumnac




JIuct n3MmeHeHuii padboyeil nporpaMMbl U CHUIIMHBI:

VY4eOHbIi roxg

Coneprxanne /M3MEHEHNE

Ob6cyxneno Ha 3acenannn OAP
(mpoToko)

2019/2020
y4€OHBIN Tof

1. OGHOBIEHO MMpOTpaMMHOE oOecIieueHne

2. O6HOBIIEH cOCTaB MPOHECCUOHATBLHBIX 0a3
JAHHBIX U UH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM
3. OOHOBIIEHO COJIEpKaHUE Pa3/IEIOB
JUCLIUIUIMHBI

4. OGHOBJIEH CIIMCOK JIMTEPATYpPhl, B TOM YHUCIIE
ccputok ObC

Ot «28» uroust 2019 r. Ne
18a

2020/2021
y4eOHBIN TOT

1. OGHOBIIEHO MPOTPAMMHOE O0ECTICUeHUE

2. OOHOBIIEH cocTaB MpodeccHoHaIbHBIX 0a3
JAHHBIX ¥ HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM
3. O6HOBIIEHO coJiepKaHNe AUCLIUILINH U
MIPAKTUK

4. OGHOBJIEH CITUCOK JIUTEPATyphl, B TOM YHUCIIE
ccpuiok DbC

5. 3meHeHo coaeprkanue noapaszaeion 7.1, 8.1
0011

[IpoToxoi ot «01»
ceHTsa6ps 2020 r. Ne 4a




