MUHUCTEPCTBO HAYKH Y BBICLIEFO OBPA3OBAHHS POCCUMCKON ®EJIEPALIMH
®enepanbHOe rocy 1apCTBCHHOE ABTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE BbICLLEr0 00pa3oBaHis
«HALIIOHAJIbHBIN MCCITEZIOBATEJILCKUH
TOMCKHI TIOJIMTEXHUYECKYH YHUBEPCHUTET

VTBEPXJIAIO

Tlupexrop LLIBHII

B. YaiikoBCKH#
> 2020T.

PABOYAS IPOTPAMMA JTUCIUITIIAHBI
MMPUEM 2018__r.
®OPMA OBYUYEHUS ounas

DI3NKA 3.1 ]

Hanpasnenue noxrotoskd/ | 14.05.04 DeKTPOHUKA U ABTOMATHKA usnyeckux

CTeNUaIbHOCTD | YCTAHOBOK
OGpasoBartenbHas porpamMma JIeKTPOHHKA H ABTOMATHKA u3HUecKHX YCTAHOBOK

(HanpaBJIEHHOCTD (npodub))
Creran3ans | CHCTEMBI YTIPABIEHHs TEXHONOrHHICCIHMH TpoLeccaMy 1
(H3MYECKIMH YCTAHOBKAMH

YposeHb 00pa3soBaHus | BHICIICE 00pa30BaHHE - CICIHATMTET

Kype | 2 ceMecTp f4
6

TpyoeMKOCTb B KpEe/MTax

(3aueTHBIX eIMHALAX)

Buil yueOHOi AEATENbHOCTH BpemenHo# pecype
| Jlexumn 32
KouTaxTHas (ayAMTOpHA) [IpaKTHUECKHE 3aHATUSA 32
pabora, 4 JTaGopaTopHbIC 3AHATHS 16
BCEL'O 80
CamocTosTebHas padoTa, 4 136
HUTOI'O, 4 216

B IpOMEKyTOUHOH | JK3ameH ObecreurBaroIee OEH LIBHIT
aTTecTalllK ToJpasie/eHuIe

3asemytomui kadeapoi - [1Tamanns W.B.

pyKOBOHI/ITCJ'lb OT/ENIEHUs Ha

npasax Kadeps! | o
Pykooautens OOTT S /M ToptoroB Al
ITpenonasarenb B é ;,/ Kpasuerko H.C.

2020 .



Lensmu
onpexaenenHoro OOII

OCBOCHU

JUCITUTUTAHBI
(m. 5. O6meit xapakrepuctukun OOII) cocraBa KOMIETEHIUN IS

1. lesiu 0OCBOEHUSA AU CHUATNIUHBI

apnsiercs  (opmupoBaHue |y  0Oydyarommxcs

HOJTOTOBKU K TPO(ECCHOHATBHOMN IS TETbHOCTH.

Ko, CocrasJsioniue pe3y/JbTaTOB 0CBOEHH (JleCKPUITOPbI KOMIETeHIIHU
A HaumeHnoBanue 1ue pesy ( P P 1HH)
KOMIIeTeHIIH
u KOMIIETCHIMH Kon HanmenoBanmue
Brnaneer ombiTOM INpUMEHEHHsS 3aKOHOB €CTECTBEHHBIX
YK(V)-1.B1 | Hayk u MaTeMaTHYECKUX METOJOB M MOJENIEH Il PEIICHHS
3a7a4 TEOPETHIECKOTO U MPUKIATHOTO XapakTepa
Cnocoben
OCYIIECTBIIATh Brnaneer penpoayKTHBHBIME METOJIaMU TTO3HABATEIBHON
KPUTUYECKUI YK(Y)-1.B2 | nesaTenbHOCTH U MBICIUTEIbHBIMU ONIEPALUSIMU JUIS
aHaIu3 peleHus 3aa4 eCTeCTBEHHOHAYYHBIX AUCIMILINH
MPOOJIEMHBIX
VKY) cuTyanuii Ha VK(Y)-1.Y1 YMeer penrats 3aAa4l TEOPETUIECKOTO U MPUKIIATHOTO
OCHOBE XapakTepa
CHCTCMHOT'O YmeeT 00001maTh yCBOsSIEMbIE 3HAHNS €CTECCTBEHHBIX HAYK
noaxona, KaTeropus MU CUCTEMHOT'O aHAJIU3a U MOAX04a U
BBIpa0baThIBATh YK(Y)-1.Y2
p MBICJIMTEJIEHBIMU OMEpaIisIMU aHaJN3a, CHHTE3a,
CTPaTeTuIo CPAaBHEHMUS U OLICHKHU
JeHCTBUM
VK(Y)-1.31 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK M MaTeMaTHIECKHE
) METO/Ibl TEOPETUUECKOTO XapaKTepa
3HaeT penpoayKTHBHBIE METOABI I03HABATEIHLHON
YK(VY)-1.32 JIESITENIBHOCTH, IPU3HAKK CUCTEMHOIO MOIX0a U
CHCTEMHOT'0 aHAJIN3a
Cnocoben
BBISIBJIATE Bnaneer  ompIToM — IUIAHMPOBAaHMS M HPOBEICHUS
€CTECTBEHHOHAYUYH (U3MYECKNX HCCIIeIOBaHUH B 00JACTH ONTHKH, KBAHTOBOH
VIO CYIIHOCTh OIIK(Y)-1.B3 | MexaHWKH W aTOMHOW (PH3HWKH, OICHKH TOYHOCTH U
npooem, MOTPEITHOCTH ~ M3MEPeHHMH,  aHalu3a  MOJyYCHHBIX
BO3HUKAIOIIMUX B PE3yJILTATOB
xoze
podecCHOHANBEHO
. YMmeeT BRIOHpATh 3aKOHOMEPHOCTH IS PEIICHUs 3a/1a4
it IesITeIbHOCTH, 1 N .
OIIK(Y)-1 ONTUKH, KBAHTOBON MEXaHWKH U aTOMHOH (PU3UKU, UCXOMS
TIPUMEHSTh
. OIIK(Y)- 13 aHaIN3a YCIOBU, OOBSICHATH HA YPOBHE THUIIOTE3
COOTBETCTBYIOIINH
PU3HKO 1.V3 OTKJIOHEHUSI OJTYYSHHBIX 9KCTIEPUMEHTAIBHBIX JaHHBIX OT
. N3BECTHBIX TEOPETHIECKUX M IKCIIEPUMEHTAIbHBIX
MaTeMaTH4eCcKHi .
3aBUCHMOCTEN
armapar AJist ux
(dhopmanuzanumy,
aHauusa u OTIK(Y)-1.33 3HaeT GpyHIaMEHTAIbHBIC 3aKOHBI ONITHKH, KBAHTOBOM
BBIPAOOTKHU ’ MEXaHUK! ¥ aTOMHON (PH3UKH
peneHus

2. MecTo aucuuniuHbl (moayJis) B ctpykrype OOII

Hucnunnuaa oTHOCUTCS K 0a3oBoi vactu brmoka 1 yueOHOro mimana oOpa3oBaTeabHOM

POTPaMMBI .

3. [lnanupyembie pe3yJabTaThl 00y4eHUsS MO IUCHMUILINHE

[Tocne ycnenHoro ocBO€HUs JUCIUILIUHBL OyayT c(hOpMHUPOBAHBI PE3YyIbTAThl O0yUEHUS:

ILnanupyemblie pe3yabTaThl 00y4eHHsl 10 TUCIUIIINHE
Py pesy Y Komnerennms
Kox HaumeHoBanue
P 1 | IlpumensTs 3HaHMS OOIIMX 3aKOHOB, TEOPUH, ypaBHEeHHH, MeTo0B | YK(V)-1.
bu3MKY py perieHnu 3a1ad B npodeccuonanbHol nesrenpHoctn | OIIK(Y)-1




P2 | BemonHATh Gpu3nyueckuii SKCIIEPUMEHT ¢ npuBiiedeHueM MetonoB | YK(V)-1.

MaTeMaTH4eCcKon cratuctuku u UT OIIK(Y)-1
P13 | BraageTh MeTOJaMH TEOPETHYECKOTO M IKCIIEPUMEHTATIBHOTO YK(V)-1.
UCCIIEIOBaHMS, METOIaMU TIOMCKa 1 00paboTKu nHpopManuy, OIIK(VY)-1
METO/aMU PEeLICHUs 33/1a4 ¢ IPUBJIEYECHUEM IOJIYYEHHBIX 3HAaHUN
P14 | Bnagers OCHOBHBIMU IpUE€MaMH OOpa0OTKM W aHAM3a YK(V)-1.

AKCTIIEPUMEHTAIBHBIX JIaHHBIX, MOTYYeHHBIX Mpu Teopetndeckux | OIIK(Y)-1
U HKCIIEPUMEHTANIbHBIX UCCIEA0OBaHUAX C cnoib3oBanuem 1K u
MPUKIIAIHBIX IPOTPAMMHBIX CPEICTB KOMITBIOTEPHOU rpaduKu

OHGHO‘IHBIG MECPONPUATHA TEKYIIECTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTTCCTalu IpCAaACTABJICHLI B
KaJICHAApHOM pef/'ITI/IHF-HJIaHe JUCHUITIIINHBI.

4. CTpyKTYpa M cojiep:KaHue TUCIHUIIHHbI
OcHosHble 610bL YUeOHOU 0esimelbHOCU

Pasaenbl 1ucHunIHHbI ®opmupyemblit Buabl yueOHoi O0bem
pe3yJabTar AeATeTbHOCTH BpeMeHH,

00yuyeHus1 Mo q.
AUCHMILINHE

Pa3znen (Mmoayanb) 1. PJ11-PJ14 Jlexiun 14

DNEKTPOMAarHUTHbHIE BOJIHBI. [IpakTHyeckue 3aHATUS 16

Bonnosas ontuka JlaboparopHsble 3aHATHS 8

CamocrositenpHas pabora | 68

Pasznen (moayaib) 2. PJ1-P/14 Jlekuun 18

KBanroBas ¢usuka. dusnka [IpakTrueckue 3aHATHS 16

aTOMOB, MOJIEKYJI, aTOMHOT'O JlaGopaTopHble 3aHATHUS 8

A1pa U DJIEMEHTapHbIX YaCTHIL CamocTositenpHas pabora | 68

Coneprkanue pa3iesioB JUCITUTUTHHBL:

Pasznen 1. dnekmpomaznummusie 6onnvl. Bonnosas onmuka |

HuddepenunansHoe ypaBHEHHE i 3JEKTPOMAarHUTHOM BOJIHBI U €r0  pEIICHHUE.
KopmyckynsapHo-BOJTHOBOI Ayalu3M CBOMCTB cBeTa. BoiHBI onTHYeckoro auana3zoHa (CBETOBbIE
BOJIHBI) — YaCTHBIM cCiy4ail 2JIEGKTPOMAarHWTHBIX BOJH. MHTepdepeHIMs  MIOCKUX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KOrepeHTHOCTh (BpeMEHHass M HpPOCTPaHCTBEHHas).
MeTo/1bI TOTYYEHHSI KOTEPEHTHBIX CBETOBBIX BOJIH U HaOoAeHus nutepdepenun. JAudpakuus
cgeta. [Ipunnun I'toitrenca-®penens. Audpaxius Openenst u paynrodepa. ucnepeus caera.
Knaccuueckas teopus nucnepcun. [lornomenue cBera. Paccesnue cera. [lonspusamnus ceera
npu oTpakeHud. HHTepdepeHIMs NONAPU30BAaHHBIX Jydel. TeruioBoe HU3Iy4eHHE M €ro
XapaKTepuCTUKU. 3akoHbl TemaoBoro usnydeHus (Kupxroda, Credana-bonpimana, Buna).
KBanrtoBas runoresa ITnanka. ®opmyna Ilnanka.

Tembl J1eKUMi:

Jlekuus 1. DnexkTpomMarHuTHBIE BOJHBI U UX CBOMCTBA

Jlexuus 2. UnTepdepeHIus BoIH, COKEHUE BOIH. DHEPTHs BOTHBI
Jlexums 3. UaTepdepenius cBera

Jlexuus 4. Audpakmus ceera. Meton 30u Openenst

Jlexuus 5. Audpakuus ceera, AMPpakIMOHHAS penieTka

Jlexuus 6. Ilongpuzanus ceera

Jlekuusa 7. {ucniepcusi, MOTJIOIIEHUE CBETA

Jlexuus 8. TennoBoe U3IyuyeHHe



TeMbl NPAKTUYECKUX 3aHATHIA:
1.BBoaHOE 3aHsiTHE. DNEKTPOMArHUTHBIC BOJIHBI U UX CBOMCTBA
2. Cnoxenue BoiH. MHTEpdepeHtius BoaH
3. MaTepdepenmus crera
4. Indpaxus Openens. Merox 300 OpeHernsi.
5. Mudpaxkuus @paynrodepa. Judpakunonnas pemerka
6. Ilonsapuzanms ceera
7. Aucnepcus ceera. Ilormomenue ceera
8. KontpoabsHas pabora

Ha3Banus j1adbopaTopHbIX padoT:

OnpezneneHue rIaBHOrO OKYCHOIO pacCTOSHUS TOHKHUX JIMH3.

W3mepenue mokazaTesis MpeoMIICHHS KUAKOCTH C TIOMOIIBIO pepakToOMeTpa.

HccnenoBanue sBJICHUS AUCIIEPCUU CBETA.

HnTepdepomerp MaiikenbcoHa.

N3mepenue nocrosiHHOM [1aHka crieKTpoMETpUYECKUM METOIOM.

M3mepenne cBETOBOM BOJIHBI M pauyca KPUBU3HBI JIMH3BI C IOMOLIBIO KoJsiell HproToHA.

HccnenoBanue audpakiuy cBeTa Ha IEPUOJUUECKUX CTPYKTYPax

W3mepenue UTMHBI CBETOBOM BOJHBI ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Onpenenenue nocrossHHo Credana-bonbumana u nocrosiHHo# Ilnanka npu nomouu

ONITUYECKOTO MHPOMETPA C UCUE3AIOICH HUTHIO.

10. Usyyenne BHemHero (oTo-anekTpudeckoro 3ddexra M omnpeaencHUe MOCTOSHHON
IInanka.

11. OnsiT FOHra.

12. UaTepdepeHnus cBeTa OT KOTE€PEHTHBIX TOYEYHBIX HCTOYHUKOB.

13. Onpenenenue CKkOpOCTH cBeTa

14. Nzyuyenue nudpakuuu cBeTa Ha IEPUOAUUYECKUX CTPYKTYpax

15. M3yueHne 3aBUCUMOCTH MTOKa3aTelsl MPEeJIOMIICHHS TPU3MBbI OT JJIMHBI BOJIHBI CBETa

16. MonO-01. HopmaiibHast qucriepcusi.

17. MonO-02. AHoMamnbHasi IUCTIEPCHS.

18. I3mMepenue UIMHBI CBETOBOM BOJIHBI M Pajilyca KPWBU3HBI JIMH3BI C MMOMOIIBIO KOJEII
HeroTona

19. Onpenenenne JUIMHBI CBETOBOH BOJHBI WHTEPPEPEHIIMOHHBIM METOIOM C TOMOIIBIO

ounpusmsl Openerns.

CoNoOA~WNE

Pasnen 2. Keanmoeaa ¢uszuxa. @uzuka amomos, MOIEKy1, AMOMHO20 A0paA U
INeMEHMAPHBIX Yacmuy,

CBeroBble KBaHTbl. OJHeprusi, UMmyibc U Mmacca (GoToHOB. DPoTor(h(EeKT M ero 3aKOoHBI.
VYpaBHenue OiHIITeHAa 111 (oTod(PpdexkTa U SKCIepUMEHTATbHbIE METOABl €ro IMPOBEPKH.
Opdext Komnrona. [laBnenue cera. KopryckynspHO-BOJIHOBOM Jyallu3M MaTepUd M €ro
onbITHOe obocHOBaHMe. I'mnore3a ne bpoitnga. CooTHoleHne HeompeaenaeHHocTel. BoxHoBas
GYHKIHS ¥ €€ CTaTUCTUYECKHUi cMBICT. YpaBHeHue [lIpenunrepa (BpeMeHHOE U CTAllMOHAPHOE).
YacTuua B 0HOMEpHOH MoTeHuuanbHoi sime. TyHHenbHbIN 3¢ dekT. [Ipubnmkenne cuabHOR U
crnaboit cBs3u. Monenb CBOOOJHBIX AJIEKTPOHOB. DJIEMEHTHI 30HHOM TEOPUH KPHUCTAIIIOB.
Yposens @epMmu. J[leneHue TBEpAbIX TeJ HA AUDJIEKTPUKH, METAJUIbI, IIOJYIPOBOJHUKH.
KBanToBass Teopus ANEKTPONPOBOAHOCTH M TEIUIONPOBOJHOCTH MeTauioB. CTpoeHune
KpUCTAIOB. THUIBI MEKaTOMHOU CBS3M B TBEPIBIX Tenax. JleekTsl B KpucTauiax (TOYECUHBIE,
JUHEWHHBble — aAuciaokauuu). [lmacTMYHOCTH M NMPOYHOCTH TBEpABIX Tel. Pemerounas



TEIIONPOBOAHOCTE. Dhdekt Méccbayspa u ero npumeHenne. OU3NIECKUE OCHOBBI METOJIOB
KOHTPOJISI KaueCTBa MaTepUaIOB.

Snepnas monens atoma. ATom Bojaopojsa mo teopuu bopa. IIpocTpancTBeHHOE KBaHTOBaHUE.
Cnun snextpoHa. AToM Bogopoga mo teopuu lpenunrepa. MHOr03J€KTPOHHBIE ATOMBI.
ITpunuun Ilaymu. Ilepmomuueckas cucrema osnementoB JI.M. MenneneeBa. Monekysl.
Mounekynbl  Bogopoaa. OOmeHHoe B3auMmojeicTBue. PannoaktuBHOCTBh. PammoakTuBHOE
npeBpalieHue  saep. SnepHble  peakuMM W HUX  OCHOBHbIE Tumbl. MckyccTBeHHas
panuoaktuBHOCTH*. llennas peakuus aeneHus. SnepHsiii peaktop. IIpobrema ympaBisieMbix
TEPMOSIICPHBIX PEAKIIUI. DKOJIOTUYECKUE BOIPOCH COBPEMEHHOM IHEPTETHKHU *.

Hepapxust cTpykTyp Marepuu. YacTuisl 1 aHTU4acTUIbl. DOTOHBI, JTENTOHBI, aPOHBI (ME30HBI,
OapuoHbl, rurneponsl). DyHaamMeHTaNIbHbIE B3auMoaeUcTBUsA. CHcTeMaTHKa 3JIEMEHTapPHBIX
YaCTHIL.

Tembl JIeKumii:

Jlexuus 1. DneMeHTbl KBAHTOBOM MEXaHUKHU

Jlexnus 2. YpaBuenue lllpenunrepa u ero npuMeHeHue

Jlexuus 3. Ypasuenue Lllpenunrepa u ero npuMeHeHNe, TyHHEIbHBIA 3Q(eKT
Jlexuus 4. Knaccuueckas Teopusi CTpOEHHUS aToMa

Jlexnwmst 5. DneMeHThl (U3UKA TBEPAOTO Tela

Jlexuust 6. MHOTORIEKTPOHHBIE aTOMBI

Jlexuwmst 7. DNEMEHTHI SACPHON PU3UKU

Jlexuus 8. DnemeHTapHbIe YaCTULIBI U UX CBOWCTBA

Tembl NPaKTHYECKUX 3aHATHIA:
TerutoBoe n3nydyeHue
®doroaddext, naBnenue ceera. Bonnsl ne bpoiins
. Db dext Komnrona
. YpaBuenue llpenunrepa u ero npuMeHeHHUE.
. AToM Bogiopoa
. CocTaB M XapaKTepUCTUKHU aTOMHBIX siiep. S iepHble peakuu
. DJIEeMEHTapHbIE YaCTUIIBI U UX CBOMCTBA
. Kontponbnas pabota

0NN A WN R

Ha3Banus 1adopaTtopHbIx pador:

N3mepenne nocrossHHON Ilnanka criekTpoMeTpruIeCKUM METOIOM.

HccnenoBanue qudpakiiuy CBETa Ha NEPUOANUYECKUX CTPYKTYypax

OmneiT @panka u ['epua

CrarucTrka c4eTa 3J1€MEHTApHBIX YaCTHI]

Onprit HOHra.

HnuTepdepeHius cBeTa OT KOTepeHTHBIX TOUYEYHBIX HCTOUYHUKOB.

Omnpenenenne CKOPOCTH CBETA

W3ydenue audpakiny cBeTa Ha MepUOIMYECKUX CTPYKTYpax

W3yyenune 3aBUCUMOCTH IOKa3aTels IPEJIOMIIEHUS IIPU3MBI OT JJIMHBI BOJIHBI CBETA

CoNoOA~WNE

5. Opranusanusi CaMmoCTOATEJIbHOH PadoThl CTY/IEHTOB
CamocrosaTenbHass paboTa CTYJEHTOB MPH  HM3YYEHUU JAUCHUIUIMHBL  (MOIYJIs)
IpeyCMOTPEHA B CIEAYIOMIMX BHIAX U popMax:
— Pabota ¢ NEeKIMOHHBIM MaTepHalloM, MOUCK U 0030p JUTEpaTyphl U AIIEKTPOHHBIX
UCTOYHUKOB MH(OPMaIUK 110 UHAUBHUYAIbHO 3alaHHON polieMe Kypca;
— Pabota B 21MEKTPOHHOM Kypce (M3y4E€HHE TEOPETHYECKOrO MaTepuana, BBIIOJHEHHE
WHIVBUAYAJIbHBIX 3aJlaHUd W KOHTPOJMPYIOIIMX  MEPOIpPHUITHH, BUPTYaIbHBIX



71a00paTOpHBIX PadoT H ap.);

W3yueHne TeM, BEIHECEHHBIX Ha CAMOCTOSITEIBHYIO IPOPaAOOTKY;

[Touck, aHanu3, CTPyKTYpHUpPOBAHUE U MPE3CHTAMST WH(POPMALIUY;

Brinonnenue foMaiiHux 3aJjaHui, OTYETOB 1O J1JA0OPATOPHBIM paboTaM

[TonroroBka k 1a00paTOpHBIM paboTaM, K MPAKTHUYECKUM M CEMHUHAPCKUM 3aHATHUSM;
HccnenoBatensckass paboTa M ydacTHe B HAyYHBIX CTYIEHYECKHUX KOH(EPEHIHSIX,
CEeMMHApax M OJIMMIHAIAX; y4eOHO-UCCIEA0BATENBCKUX MPOEKTaxX

[TonroToBKa K OIICHUBAIOIIMM MEPOTIPUSITHIIM

6. YueOHO-MeTOAuYeCcKOe U MH(OPMAIIHOHHOE 00ecneyeHne TUCIIUITHHbI

6.1. YueOHO-MeTOAMUYECKOE 00ecIeueHue
OcHoBHasl JuTepaTypa

1.

Cagenbes, 1. B. Kypc obmieit ¢pusuku: yuedHoe mocobue: B 5 romax / M.B. CaBenbeB. —

5-¢ m3a. — Cankr-IlerepOypr: Jlanp, [6. r.]. — Tom 5: KBanroBas ontuka. AToMHas
¢usuka. Ousuka TBepaOro Teia. Ou3nka aTOMHOTO SiApa U AJIEMEHTAPHBIX YaCTHUIl —
2011. — 384 c. —// Jlanb: »nekTpoHHO-OMOMMOTeuHass cucrema. — URL:

https://e.lanbook.com/book/708 (mata obparienus 12.03.2018) — Pexum gocryma: u3
kopriopatuBHOM cetu TITY - TekcT: 23neKTpOHHBIH

CusyxuH /. B. O0mmii kypc ¢pusuku yuedbnoe nmocodbue: B 5 1. T. 4 : Ontuxa / [I. B.
CuByxuH. — 3-e u3l., crep. — MockBa: ®@usmarmut, 2013. — 792 c¢. — URL:
http://znanium.com/catalog/product/944794 (nara oGpamienus 12.03.2018) - Pexum
Jnocryna: u3 koprnopatuBHoi cetu TITY.- TekcT: 3neKTpOoHHbII

CuyxwuH /[. B. O6mmii kypc ¢pusuku yuedbnoe mocooue: B 5 1. T. 5: AToMHas U sepHas
¢usuka . — 3-e u3z., crep. / . B. CuByxun . — Mocksa: @uszmariur, 2008. — 783 c.
— URL: http://znanium.com/catalog/product/944829 (mata oOpamienus 12.03.2018) -
PexxuMm nocryna: u3 kopnopatuBHOU ceTd TIIY.- TekcT: 351eKTpOHHBII

Hetnad A. A. Kypc ¢pusuku : yaeOHUK B dsekTpoHHOM popmare / A. A. Jlernad, b. M.
SABopckmit. — 9-e u3n. crep. — MockBa: Akanmemus, 2014. — URL- —
: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf  (mata o6pamienus 12.03.2018) -
Pexxum nocryna: u3 kopnoparusHoi cetu TIIY .- Teker: a51eKTpoOHHBIN

Tpodumona T. U. Kypc ¢pusuku: yueOnuk B anexktpoHHom ¢opmare / T. U. Tpopumona.
— 20-¢ W31, cTep. — Mocksa: Axanemusi, 2014. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf (mata  oOpareHus
12.03.2018) - Pexxum moctyna u3 koprnopatuBHO# ceTu TITY .- TekcT: aneKTpoHHBII

Jlonmo/THMTeIbHAS JIUTepaTypa

1.

Jlanacoepr, I' C. OnTuka: yaednoe mocoodue / I'. C. Jlanacoepr. — 7-e uzn. — MockBsa:
OU3MATIIUT, 2017. — 852 c. — Teker: 5neKTpoHHBIN / JlaHb: 3IEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/105019 (nata obpareHus
12.03.2018) — Pexxum noctyna: u3 KoprnopatuBHoii cetu TITY

Onrtuka: yueoHoe mocobme / B.C. Axunpmmn, H.JI. MUctomuna, H.B. Kanenosa, FO.U.
Kapkosckuii; nog penakiueit C.K. CradeeBa. — Canxrt-IletepOypr: Jlans, 2015. — 240
c. — ISBN 978-5-8114-1671-4. — Tekct: 5neKTpoHHBIH / JlaHb: 3IEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/56605 (mata oOGparieHus
12.03.2018) — Pexxum moctyna: u3 KopropatuBHoii cetu TITY

Tropun 0. . ®uszuka. Ontuka: yueobnuk / Tropun 0. U., Uepnos U. I1., Kproukos O.
IO. — Tomck: HN3n-so TIIY, 2009. — 240 C. —
URL: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf. (nata obpamenus 12.03.2018) -
Pexxum goctyna: u3 kopnoparuBHoi cetd HTD.- TekcT: 31eKTpoHHbII

Tiopun 0. . ®usuka. Kpanrosas ¢usuka: yueOnuk / Tiopun FO. U., Yepnos U. II.,
Kprouko 1O. 1O0. — Tomck: W3m-so TIIY, 2009. — 320 c. —



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
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf
https://e.lanbook.com/book/105019
https://e.lanbook.com/book/56605
http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf

6.

URL: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf. (nara obpamenus 12.03.2018)_ -
Pexxum goctyna: u3 kopnoparuBHoi cetd TITY .- Tekcr: 251eKTpoOHHBII

Tiopun, HO.M. @usuka. Snepnas ¢Pusuka. Duszuka >SIEMEHTAPHBIX YaCTHIL.
Actpodusuka: yueonuk / FO.U. Trwopun, W.II. Yepnon, 10.}FO. KproukoB. — Tomck:
TITY, 2009. — 252 c¢. — ISBN 978-5-98298-647-7. — Tekct anekTpoHHbIi // JlaHb:
aJeKTpoHHO-OMbmoTeunas cucrema. — URL: https://e.lanbook.com/book/10284 (mara
oOpaienus12.03.2018) . — Pexum nocryna: u3 koprnoparusHoi cetu TITY

6.2. UudopmannoHHoe U NPOrpaMMHOe odecrieyeHue
Internet-pecypcet (B8 T.4. B cpene LMS MOODLE wu ap. oOpa3oBareibHbIe H
OMOTMOTEYHBIE PECYPCHI):
DJIEKTPOHHBIN Kypc «Duzuka 3. Pexum JIOCTyMa:
https://stud.Ims.tpu.ru/course/view.php?id=2062
Marepuansl npenacrasiensl 16 Mmoaynsamu. Kaxxblii MOyJIb COAEPKUT MaTepuaibl IS
NOJArOTOBKM K MPAKTUYECKOMY 3aHATHIO, K JIEKLUH, BapUaHTbl HHIUBUAYAJIbHBIX
JOMAIITHUX 3a/IaHui 7151 CAMOCTOATEIbHOM pabOThl, TECTHI.
DJeKTPOHHBIA Kypc «BUpTyalbHBIA J1a0OpAaTOPHBIA MPAKTUKYM 1O (Gu3nKe». Pexum
nocrynahttps://stud.Ims.tpu.ru/course/view.php?id=2337
Kypc mpencraBnsier co00i KOMIUIEKT BUPTYaJbHBIX JIA0OPATOPHBIX paboT. Marepuan
CTPYKTYPUPOBaH 110 TEMaM Kypca U COAECPKUT: METOIUYECKHE YKA3aHUS K BBIIIOJHEHHUIO
71a00paTOpHBIX PadOT, TECTHI JIsl MPOBEPKHU 3HAHUHN, POPMBI OTUETA.
MeTtoauueckue yKkazanus K 1abopaTopHbIM pabotam:. Pexxum noctyna:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4
Metoanueckue ykazaHus K IPaKTUYECKUM 3aHATUsAM. PexuMm nocryna:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4

JlunensuonHoe mporpammHoe obecriedenne (B coorBerctBUM ¢ Ilepeunem

JIMIIEH3UOHHOT0 MporpaMmMHoro odecneyenus: TIY):

Microsoft Office 2016 Standard Russian Academic;
Cisco Webex Meetings;

Zoom Zoom;

Adobe Acrobat Reader DC;

Adobe Flash Player;

Google Chrome.

ocoarwnE

7. Ocooble TpeﬁoBa}mﬂ K MaTEPHAJIBHO-TCXHUYECCKOMY o0ecnevYeHuIo AUCHHUIIIMHBI

B yueOHOM mponecce HUCHONB3yeTCsl cleaypollee JlabopaTropHoe 000pyIdOBaHME [UIs
MPAKTUYECKHUX U JJAOOPATOPHBIX 3aHITHIA:

Ne HanmenoBanue cienHaIbHbIX IOMeIICHHIT HaumeHnoBanune 060py10BaHus

n/n

1 Aynmutopuss  ansi  nposeneHus  yueOHbIX | KommiekT yueOHo# mMebenn Ha 50 mocamodHbIxX
3aHATUHI BCEX THUIIOB, KypCOBOTO | MECT
MPOEKTHPOBAHMUS, KOHCYIbTaMd, Tekymero | [Ipoektop - 1 mmr.; TeneBmsop - 1 1mr.;
KOHTPOJIS U TIPOMEKYTOYHOM aTTeCTaluu Komnerorep - 1 m.
634034, Tomckas oOmacte, r. ToMmck,
Jlenmna npocnexr, 43, 206

2 Aynutopusi s IPOBENEHUS YIeOHBIX [Mpu6op "Konbma Hetotona" - 1 mr.;
3aHATUHN BCEX TUIOB, KypCOBOIO Ycranoska nabopar " Onpenenenue GOKyCHBIX

MIPOEKTHPOBAHMUs, KOHCYJIbTAlUH, TEKYILIETO | paccTOsHUM " - 1 mmT.;

KOHTPOJIS ¥ TPOMEKYTOTHOU aTTECTAITUN [Iputop HY3010E, 030V-10A 2xXLED - 2 mir.;
(yueOHas 1aboparopus) JlaboparopHas pabota "JIuHeliHbIe CIEKTPhI" - 3
634034, TomMckas 0o0acTh, . Tomck, wt.;Uarepdepomerp JIMP-1 - 1 mit.;

Jlenuna mpocnekrt, 43, OIIT02 [pubop HY3005 0-30V-5A - 2 mt.;



http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf
https://e.lanbook.com/book/10284
https://stud.lms.tpu.ru/course/view.php?id=2062
https://stud.lms.tpu.ru/course/view.php?id=2337
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4

Y4eOHbIid TprOOp IS UCCIICIOBAHHUS
TIOJISIPHU3AITIH CBETA - 1 IIT.;

ITupomerp [Ipomunb-M1 - 1 mit.;
JlaboparopHas padota "OmnbiT @panka-I'epua c
pTyTHIO" - 1 IIT.;

Hcroynuk pTyTHBIN - 1 mIT.;

Becsr maboparopasie BJITO-5000r ¢ rupeit
KanmuOpoBouHOM 2 kT F2 - 1 mmIT.;
WuTtepdepomerp @adpu Ilepo - 1 wir.;
WuTtepdepomerp XKamena - 1 mir.;
Jlaboparopnas ycranoBka [lonmspusanmus - 1 mr.;
[Ipubop MXD-5040 mudp.MmyasTUMETp - 2 IIT.;
O6opynoBanue ais nadoparopun Ousvka 4.3 -
1 mr.;

JIY OcHoBHBIE CBOMCTBA BOJIHOBHBIX SIBJICHHM -
1 mrT.;

Jlaboparopnas ycranoBka ®IIK-02 - 1 mt.;
JlaboparopHas pabota "JIudpakuus Ha
cucTeMax Imieneil 1 AnppakuuoHHbIX peneTkax"
-1 mr.;

Pedpakromerp maboparopusiii UPD-454b-2M -
1 mT.;

Honspumerp ms sxuakux cpex CM-3 - 1 wr.;
Jlaboparopnas pabota "HuTepdepomeTp
Maiikenscona" - 1 mr.;

[Ipubop "llonepuzamus"” - 1 mr.;
Wurtepdepomerp "dadpu-Ileppo” - 2 mit.;
JlaboparopHas pabota "HaOmonenue u
M3MEepEHHE CIIEKTPOB, U ONpeelieHIe
ONTUYECKHUX MMapaMeTPOB Mpu3M'" - 2 1iT.;
[Mpudop KPC-S230CWX
1B.380TBmun,2.97,0. 11k Bugcokam. - 1 mit.;
Muxkpockon "Tlogam" - 1 mr.;

Mounoxpomarop MYM - 1 mrt.;

MonynbHblii yueOHbIN KoMIuiekec MYK-OB
"OnTuka ¥ TerioBoe u3yuenue"” - 2 mr.;
MonynbHbli yueOHbId koMiniekc MYK-OK
"KBanToBasg ontuka'" - 2 mT.;
VY4eOHo-1a00paTOpHBIN KOMIUIEKC 110 QH3HKe
4.3 - 1 wt.;[Ipubop HY 5002 0-50V-2A - 1 mt.;
JleTexTop CUMHTHIUTSIIIMOHHBIH - 2 IIT.;
lonnomerp - 1 wr.;I'ornomerp I'C-2 - 4 mrt.;
KomrutekT yaeOHOM Mebenn Ha 25 moca0uHbIX
MeCT

Kowmmsrorep - 3 miT.

AynuTopusi JUid  NPOBEICHUS  yUeOHBIX
3aHATUH BCEX THUIIOB, KYpPCOBOTO
MPOEKTUPOBAHUS, KOHCYJIbTALUN, TEKYILETO
KOHTPOJIS ¥ TPOMEKYTOTHOU aTTECTAITUN
634034, Tomckas oOmacte, r. ToMmck,
Jlenuna nmpocnekr, 43, 127

Kommekt yuebnoit Mebemm Ha 20 TI0CaI09IHBIX
MecCT




Pabouas mporpamma cocraBieHa Ha ocHOBe OOIell XapakTepHCTUKU 00pa3oBaTEeIbHOU
nporpamMmsl 1o HampaieHnuo 14.05.04 «3nekTpoHUKa U aBTOMAaTHKa (PU3HYECKUX YCTAaHOBOKY,
cnenuanu3anus «CHCTeMBbl YIpPaBICHUS TEXHOJOTHMUECKUMH IpoleccaMd U (U3NIECKUMHU
yctaHoBkamu» (puema 2018r., ounas opma oOydeHus ).

PazpaboTunk(n):

JomKHOCTD ()5(0)

Houent Kpasuenko H.C.

[Iporpamma onoOpeHa Ha 3aceqaHuyM BbIMycKaromero OTaeneHus SAepHO-TOIUIMBHOTO IMKIIA
WATII (mpotokoa ot «31» mas 2018 r. Ne3).

3apenyromuii kadeapoii - pykoBOAUTENb /}fq
OT/IeNIeHHs Ha paBax Kadeapsl, 1.T.H. 1%
IIOAIINCH

A.T'. T'oproHoB




JInCT u3MeHeHu i paﬁoqeifl nmporpaMmmbl ITMCHUIIJIMHBI:

YyeOHunblii Conep:kanue /u3MeHeHUE O06cy:x1eHo Ha
roj 3acelaHuHU
Otnenenus / Llentpa
... (MpOTOKOJI)
20
y4eOHBII

roj




