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S —— 14.03.02 SInepHblie pU3HKA B TEXHOJIOTHH

O6pasoBarenbHas IporpaMMa | SInepHble peakTophl B SHEPIeTHYECKHE YCTaHOBKH,
(manpasieHHOCTH (podHib)) | be3omacHOCTh H HEPACIIPOCTPaHEHHE SACPHBIX
MaTepuajoB,

Ou3nKa KHHETUIECKHX SBICHUH,

PanmanuonHas 6€30IaCHOCTh YelIOBEKa U
OKpYIKaroLIen Cpe/Isl,

[Ty4KoBBIE H IUIA3MEHHBIE TEXHOJIOTHH
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Kype | 2 | cemectp |4
Tpy10eMKOCTb B KpeauTax 6
(3aYeTHBIX €IUHHIIAX)

Buiel yaeOHOH NesTeIbHOCTH BpemenHoi pecypc
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KonTakTHas (ayIuTOpHAs) [IpakTHuecKue 3aHsTus 32
paborta, 4 JlabopaTopHbIe 3aHATHSL 24
BCEI'O 88
CamocrosiTenbHas paboTa, 4 128
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aTTecTalyu [IOJIpa3/ielICHHe
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Hensvm
onpenenennoro OOII

OCBOCHU

1. llesan ocBOEHMS AN CIMIIJIMHBI
JUCLIUILINHEI

ABIIACTCSA

IIOATrOTOBKH K HpO(I)eCCHOHaHBHOﬁ JACATCIIBHOCTH.

dbopmupoBanue y
(m. 5. O6meii xapakrepuctuku OOII) cocraBa KOMIIETEHIUH st

00ydJaronmxcs

Kox
KOMIIETEHIH
n

HaumeHnoBaHn
ne
KOMIIETEHIMH

NnaukaTopbl 10CTHKEHUS

KOMIIeTeHIIU I

CocraBiasioniye pe3yJjbTaToB
0CBOEHMS (IeCKPUIITOPbI
KOMIIETEHLIMH)

Kopn
HHIHKATOP
a

HaumenoBanue
HHANKATOPA T0CTHKEHUsI

HaumeHnoBaHue
Kopn

VK(Y)-1

Cnocoben
OCYILIECTBIISITh
TIOHCK,
KPUTUYECKHUI
aHaIH3 u
CHHTE3
HHpOpMALNH,
MPUMEHSTH
CUCTEMHBII
HNOAXOA  JJIs
peuieHust
MOCTaBJICHHBI
X 3a7a4

ILYK(Y)-
11

AHanuzupyer
BBIJCISISL  ee
COCTaBIIAIONINE;

3aauy,
6a3oBbIe

YK(Y)-
1.1B1

Bnageet onsiTom
TIPUMEHECHUS
3aKOHOB
€CTECTBEHHBIX HAayK
M MaTeMaTHYECKUX
METOJZIOB U MOJeNeH
JUTS pelIeHUs 3a1a4
TEOPETUYECKOTO U
MIPUKIIATHOTO
XapakTepa

YK(Y)-
1.1V1

YMeer pematsb
3a7a4n
TEOPETHYECKOTO U
MIPUKIIAJHOTO
Xapakrepa

VKY)-
1.131

3HaeT 3aKOHBI
CCTCCTBCHHBIX HayK
A MaTEeMaTHYECKUE
METOAbI
TEOPETHICCKOTO
Xapakrepa

LYK(Y)-
1.2

OcyecTBisier TIOHCK,
BBIJICJISIET W PAaHKUPYET
uHpOpMAIMI0 HA OCHOBE
CHCTEMHOTO IOJAX01a |
METOJIOB MO3HAHHUS  JIst
peteHus 3a1a4 1o
pa3UYHBIM TUITaM
3aIpocoB

Bnageer
PEIPOTYKTUBHBIMA
METOIaMU
[03HaBaTeIbLHON
eI TEILHOCTH U
MBICIIUTEIHLHBIMHA
onepanusIMu JIs
penienus 3aunaq
€CTECTBEHHOHAYYHBI
X IACIHHAILIAH

YK(Y)-
1.2B1

Vmeer 06001maTh
YCBOSIEMbIE 3HAHHSI
€CTECTBEHHBIX HAYK
KaTeropusiMu
CHCTEMHOI0 aHaJIU3a
U OAXona U
MBICIUTENbHBIMU
olnepauusiMu
aHajau3a, CHHTE3A,
CpaBHeHI/Iﬂ U OLICHKN

VKY)-
1.2V1

VK(Y)-
1.231

3Haer
pEIpPOaYKTUBHBIE
METO/IbI
MO3HAaBaTEJILHOMN
JIEATEILHOCTH,
[IPU3HAKU
CHUCTEMHOT'O
noaxonaa u




HNHanKaTopbl 10CTHKEHAS

CocraBiasomue pe3yabTaToB

Kon . OCBOCHHS (AeCKPHUITOPHI
HaumeHoBan KOMIIeTeH NI
KOMIeTeHI! e KOMIIETEHIINH)
" Kon HaunmenoBanue
KOMIIeTeHIUH HaunmenoBanmne
HHANKATOP | MHAWKATOPA JOCTH:KEHUS Kon
a
CHCTEMHOT'0 aHaJIU3a
Bnaneer onbiTom
TUTAHUPOBAHUS 1
TIPOBEICHUS
¢dusngecknx
HUCCIIEIOBaHUI B
0071aCTH OINTHKH,
KBaHTOBOM
OIIK(Y)-
MEXaHUKHU U
1.3B3 N
ATOMHOM (DU3HKH,
Cnocoben OLIEHKH TOYHOCTH U
UCIIOJIb30BaTh MOTPEITHOCTH
6a3oBbIe HU3MepeHuil, anammsa
3HAHMS MTOTyYCHHBIX
€CTECTBCHHOH pe3yIBTaTOB
ay4IHBIX
i JemoHcTpupyet
JUCTIATUIAH B Ymeet BHIOUpaTh
MMOHUMaHue  (PU3UIECKUX
npodeccrona . 3aKOHOMEPHOCTD IS
. SBICHUA W  TIPUMEHSCT
JTHHOM pelIeHus 3a1a4q
3aKOHBI MEXaHUKH, .
JIESITeTbHOCTH MO THHAMHKE ONTHKH, KBAHTOBOH
, IPUMEHSTh N.OIIK(Y)- 3;; CTPHUCCTBA ’ " MEXaHUKHU U
OIIK(Y)-1 METO/IBI 1.3. MaFHZI”)fI/I?)Ma OCHOB aTOMHOW (hU3HUKH,
MareMaTH4ecK ’ . WCXOJIsl N3 aHAIN3a
OIITHUKH, KBaHTOBOI
OTr0 aHau3a U . YCJIOBHSL, OOBSICHATH
MEXaHWKH ¥  aTOMHOH
MOJIEIMPOBaH . OIIK(Y)- Ha ypOBHE TUIIOTE3
¢u3MKM B MHXEHEPHOMH
us, 1.3V3 OTKJIOHEHUS
JeSITeIbHOCTH
TEOPETUIECKO TTOTyYCHHBIX
To U AKCIEPUMEHTAIBHBIX
SKCIIEpUMEHTA JTAaHHBIX OT
JBHOTO H3BECTHBIX
HCCIICTOBAHHUS TEOPETHICCKUX H
AKCIEPUMEHTAIBHBIX
3aBUCUMOCTEMN
3Haer
byHIaMeHTaIbHBIC
3aKOHBI ONITHKH
OIIK(Y)- KBaHTOBOH ’
1.333
MEXaHUKHU U
aTOMHOU (DU3UKH

2. Mecto qucuumiunsl (MoayJs) B ctpykrype OOIT

HucnurnnuHa oTHOCUTCS K 0Oa3oBoil wactu broka 1 yueOHOro mimana oOGpa3oBaTelbHOM

POTPaMMBI.

3. [lnanupyembie pe3yJibTaThl 00yUYeHHUs MO JUCHHUIINHE
[Tocne ycnenHoro 0cBOSHUS JUCIUILTUHBI 0yayT c(hOPMHUPOBAHBI PE3YyIbTATHl O0yUEHUS:

Il1aHupyeMble pe3y/ibTaThl 00y4eH s 110 JUCHUILIHHE HNuauxarop
KO}] HanmeHnoBanue JTOCTHKCHU ST
KOMITETCHITUN
P 1 | [IpumeHsTH 3HaHHS OOIIMX 3aKOHOB, TEOPUH, YpaBHEHHUIA, N.YK(Y)-1.1
METOJI0B (PM3MKH MPH PEIICHUH 3a]1a4 B podeccruoHalIbHON N.YK(Y)-1.2
JIeATETbHOCTH N.OIIK(Y)-1.3
PJ12 | BemmonHATh GU3NYECKHil SKCIIEPUMEHT ¢ nipuBiiedeHreM MeTonoB | M.YK(VY)-1.2




MaTeMaTU4eCKOU CTaTUCTUKU U UT N.OIK(VY)-1.3

P13 | Bnamerp MeTogaMu TEOPETUUYECKOTO U SKCTIEPUMEHTAIBHOTO N.YK(Y)-1.2
UCCIIEIOBaHMSI, METOIaMU TIOMCKa 1 00paboTKu nHpopManuy, N.OTIK(Y)-1.3
METO/IaMH PEHICHUs 3a/1a4 C IPUBJICUYCHHEM TIOJTYYCHHBIX 3HAHUN

P/14 | Bnajgerb OCHOBHBIMH IpUEMaMu 0OpaOOTKH W aHAIIM3a N.YK(Y)-1.1

SKCTIIEPUMEHTAIBHBIX JIaHHBIX, MOTYYEHHBIX Mpu TeopeTnuecknx | M.YK(VY)-1.2
U SKCIIEPUMEHTAIIBHBIX UCClIeoBaHusX ¢ ucnonp3oBanueM [IK u | M.OIIK(Y)-1.3
MPUKJIATHBIX IPOTPAMMHBIX CPEICTB KOMIBIOTEPHOU IrpaduKu

OLIGHO‘-IHBIG MCPONPUATHUA TCKYIICTO KOHTPOJIA U HpOMe)I(YTOqHOI;'I arrecraluu nNpcACTaBJICHBI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JAUCHUITIIMHBI.

4. CTpyKTYpa M coiep:KaHHe JMCIUIIIHHbI
OcHOBHBIE BU/IbI YU€OHOH 1S TEIILHOCTH

Pazaesibl AMCHUMNIMHBI Dopmupyemblii Buabl yueOHoii 1eATeIbHOCTH O0bem
pe3yJabTar BpeMeHH,
00yuyeHHs N0 4.
JAUCHHUIIIHHE
Pa3znen (Mmoayanb) 1. PJI1-P/14 | Jleknuu 14
DJIEKTPOMAarHUTHbIE BOJIHBI. [IpakTrueckue 3aHAaTHs 16
BonHoBas ontuka JlaGoparopHble 3aHATHS 10
CamocTosTenbHas paboTa 58
Pasznen (moayaib) 2. PI1-P14 | Jlexuun 18
KBanroBas ¢usuka. Pusnka aTomMoB, [IpakTrueckue 3aHATHs 16
MOJIEKYJI, aTOMHOTI0 siApa U JlaboparopHsble 3aHATHS 14
DJIEMEHTAPHBIX YACTHUII CamocTositenpHas pabora 70

Coneprkanue pa3iesoB AUCITUTUIHHBL:

Paspmes 1. Di1eKTpOMarHuTHBIE BOJIHBI. BoJiHOBasi onTHKA |

HuddepenunanbHoe ypaBHEHHE IS DJIEKTPOMArHUTHOM BOJHBI M €r0  peIlIeHHe.
KopnyckynspHo-BOTHOBOM Jyann3M CBONCTB cBeTa. BonHbI onTHyeckoro Auamna3oHa (CBETOBbIE
BOJIHBI) — YAacTHBIM cilyyail »JIEKTPOMAarHUTHBIX BOJH. VHTepdepeHIus  IUIOCKHX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KorepeHTHOCTh (BpeMeHHass U MPOCTPAHCTBEHHAs).
Mertobl onydeHus: KOTepeHTHBIX CBETOBBIX BOJIH U HaOmoieHus uurepdepenuuu. Audpaxms
ceeta. [Ipunnun Iroiirenca-®penens. qudpakuus Openens u @paynrodepa. ducnepcus crera.
Knaccuueckas teopus nucnepcun. [lornomenue csera. Paccesnue cera. [lonspuzanus cera
npu oTpakeHuH. MHTepdepeHUMs NONApU30BaHHBIX Jydell. TeruioBoe HU3IydeHHUE M €ro
XapaKTepUCTUKU. 3akoHbl TemaoBoro usnyudeHus (Kupxroda, Credana-bonpimana, Buna).
KBanrtoBas runoresa [Tnanka. ®opmyna Ilnanka.

Tembl JeKuMi:

Jlexumst 1. DneKTpoMarHUTHBIE BOJHBI M UX CBOMCTBA

Jlexuus 2. UnTepdepeHiys BOJIH, CIOKEHHE BOJIH. DHEPIUs BOJIHBI
Jlexums 3. UaTepdepenius cBera

Jlexuus 4. Audpakmus ceera. Meton 30u Openenst

Jlexuus 5. Audpakuus ceera, AMPpakiIMOHHAS penieTka

Jlexuus 6. Ilongpuzanus ceeta

Jlekuusa 7. Jlucniepcusi, MOTJIOIIEHUE CBETA

Jlexuus 8. TeroBoe U3iryueHue

Tembl IPaKTHYECKUX 3aHATHHA:



1.BBosiHOE 3aHATHE. DJIEKTPOMATHUTHBIE BOJHBI U KX CBOMCTBA
2. Cnoxenue BoaH. MHTEpdepeHIrs BOIH

3. UnTepdepentus ceera

4. Mudpaxus Openens. Meton 300 Openerns.

5. Mudpakuus @paynrodepa. AubdpakunonHas penieTka

6. [lonsipuszanus ceera

7. Aucnepcus ceerta. [lornomenue ceera

8. TemnoBoe uzinydeHue

Ha3Banus 1adbopaTopHbIX padoT:

Omnpenenenue r1aBHOTO GOKYCHOTO PACCTOSIHUSI TOHKUX JIUH3.

N3mepenue nokazaTess MpeoMIICHHUS KUAKOCTH € TIOMOIIbIO pepakToMeTpa.

HccnenoBanue sBJIeHUS JUCIIEPCUU CBETA.

Hutepdepomerp Maiikenbcona.

W3mepenue noctosHHOM [1nanka crieKTpoMeTpuuecKuM METOI0M.

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

Hccnenoanne qudpakiinu CBETa Ha IEPUOANUECKUX CTPYKTYpax

W3mepenue UTMHBI CBETOBOM BOJHBI ¢ TOMOIIBIO AU(DPAKIIMOHHON PEIIETKH.

Omnpenenenne noctosHHoi Credana-bonpiiMana u nocrosiHHoW [lnanka mpu momoiu

ONITUYECKOTO MUPOMETPA C UCUE3AIOICH HUTHIO.

10. Usyuyenne BHemHero (oTo-anekTpudeckoro 3ddexra M omnpenencHUe MOCTOSHHON
IInanka.

11. Ompit FOHTA.

12. UatepdepeHnnst cBeTa OT KOTE€PEHTHBIX TOYEYHBIX UCTOYHUKOB.

13. Omnpenenenrie CKOPOCTU CBETA

14. Nzydyenne qudpakiiuu CBETa Ha TIEPUOJTHUECKUX CTPYKTYpax

15. N3y4yeHue 3aBUCIMOCTH TOKa3aTels MIPEIOMIICHUSI TPU3MBI OT JITMHBI BOJHBI CBETA

16. MogO-01. HopmanbHas aucnepcusi.

17. MonO-02. AHoManbHas IUCTIepPCHs.

18. I3mMepenue UIMHBI CBETOBOM BOJIHBI W Pajilyca KPWBU3HBI JIMH3BI C MOMOMIBIO KOJIEIl
Hprorona

19. Onpenenenne UIMHBI CBETOBOH BOJHBI HWHTEPPEPEHIIMOHHBIM METOIOM C TOMOIIBIO

ounpusmsl Openerns.

CoNoOA~WNE

Paznen 2. KBantoBas ¢usuka. ®dusnka aTtoMoB, MOJIEKYJ, aTOMHOIO siipa W
3J1eMEeHTAPHBIX YACTHIL

CBeToBble KBaHTBI. JHEpPrus, UMIyabc M Macca (oToHOB. POTOIPPEKT M ero 3aKOHBHI.
VpaBuenue OiHIITeHA 11 (PoTOdPdeKTa U IKCIEPUMEHTATBHBIE METO/Abl €r0 MPOBEPKH.
O¢pdexr Komnrona. [lanenue cpera. KopmyckyiasipHO-BOJIHOBOW [yaau3M MaTepuUd U €ro
onbITHOe obocHoBaHMe. ['unote3a ne bpoitna. CooTHouieHue HeomnpeaeneHHocTel. BomHoBas
(byHKLUS U ee cTaTUCTUYECKU cMbIci. YpaBHeHue [llpeannrepa (BpeMEHHOE U CTAI[IOHAPHOE).
Yactuna B ogHOMEpHON noTeHuanbHoi sMe. TyHnHenbHbId addext. [Ipudnmkennue cuiibHOM 1
ciaboit cBs3u. Mojenb CBOOOTHBIX 3JIEKTPOHOB. DJIEMEHTHI 30HHOH TEOpUH KPHUCTAIIOB.
VYpoeenp ®epmu. JleneHue TBepAbIX Tel Ha JAUDIEKTPUKH, METAJUIbl, MOJYNPOBOJHUKH.
KBaHTOBass Teopuss  DIIEKTPONPOBOJHOCTH U TEIUIONPOBOAHOCTH MeTamuioB. CTpoeHue
KpUCTAJJIOB. THIBI MEKaTOMHOM CBSI3M B TBEpIbIX Tenax. JledekTsl B kpucramiax (TOUeUHbIE,
JUHENHbIE — aucinokauuu). IlmacTMyHOCT W IPOYHOCTH TBEpPABIX Tel. PemerouHas
TeIIONMpPOBOAHOCTh. D dexT Méccbayspa u ero npumenerne. Ousndeckre OCHOBBI METOJIOB
KOHTPOJISI KaueCTBa MaTepUaoB.



Anepnas moaens aroma. AToM Bojgoponaa mo teopun bopa. IIpocTpaHCTBEHHOE KBaHTOBAHME.
Cnun anextpoHa. AtoM Bogopona no teopuu lIpenuHrepa. MHOr0371€KTPOHHBIE ATOMBI.
[Tpunmun Ilaymu. Ilepuonuueckas cucrema »snemeHtoB .M. MenneneeBa. Monekysbl.
Monekynsl  Bomopona. OOmenHoe B3aumozeiictBue. PammoaktuBHOCTh. PammoaktuBHOE
IpeBpalleHue saep. SnepHple  peakuuu M UX  OCHOBHbIE Tullbl. McKyccTBeHHas
panuoaktuBHOCTR®. llennas peakuus aeneHus. Snepubiid peaktop. Ilpobrema ympaBisieMbIx
TEPMOSICPHBIX PeaKuil. DKOJIOTUYECKUE BOIPOCHl COBPEMEHHOM IHEPTETHKHU *.

Hepapxust cTpykTyp marepuu. Yactuupl 1 anTu4acTulpl. OOTOHBI, JIENTOHBI, apOHBI (ME30HBI,
Oapuonbl, runeponsl). DyHIaMeHTalbHbIE B3auMozeicTBus. CucTeMaTHKa 53JIeMEHTapHBIX
YaCTHULI.

TeMbl JTeKUM:

Jlekug 1. DineMeHTEl KBAHTOBOU MEXaHUKU

Jlexuus 2. Ypasuenue Lllpennnrepa u ero npuMeHeHUe

Jlexums 3. Ypasuenue lllpenunrepa u ero npuMeHeHUe, TyHHEIIbHBIN d((exT
Jlexuus 4. Knaccuueckas Teopust CTpOEHUS aToMa

Jlexuus 5. DnemeHTH! GU3UKH TBEPAOTO TENa

Jlexuust 6. MHOTO37€KTPOHHBIE ATOMBbI

Jlexums 7. DneMeHTHI sSiAepHON (HDU3UKH

Jlexuus 8. DieMeHTapHbIE YaCTUIIBI M X CBOWCTBA

TeMbl NPAKTHYECKUX 3AHATHIA:
1. dororddexrt, naBnenue ceera. Bonnsl ne bpoiins
2. O¢pdext Komnrona
3. Ypasuenne lpenunrepa u ero npuMeHeHNUE.
4. AtoM Bogopoaa
5. CocTaB 1 XapaKTEpUCTUKN aTOMHBIX sJ€p. S epHble peakuuu
6. DneMeHTapHbIC YaCTULBI U UX CBOWCTBA
7. KonrtpoinbHas paboTa

Ha3Banus j1abopaTopHbIX padoT:

N3mepenne nocrossHHOM [l1aHKka CieKTpOMETPUYECKUM METOIOM.
HccnenoBanue audpakiiuy cBeTa Ha IEpUOJUUECKUX CTPYKTYpax
OmneiT @panka u ['epua
CraTHcTuKa cueTa JIeMEeHTapHBIX YacTHUI]
OmpiT FOHTa.
WuTepdepeHiiys cBeTa OT KOT€PEHTHBIX TOUEYHBIX HCTOYHUKOB.
Omnpenenenne CKOPOCTH CBETa
N3yuenne qudpakiuy cBeTa Ha NEPUOIMIECKUX CTPYKTypax
M3yueHre 3aBUCUMOCTH TTOKA3aTelsl IPEIOMIICHUS IPU3MBI OT JJTHHBI BOJTHBI CBETA

©CoNoaR~wWNE

5. Opranusanusi CaMoCTOATEJIbHON PadoThI CTY/ICHTOB
CamocrosTenbHas paboTa CTYJEHTOB MpPH  H3YYEHUU  JUCHMIUIMHBL  (MOAYIIs)
NPeIyCMOTPEHA B CIEAYIOMINX BHIAX U OopMax:

— Paborta ¢ IeKIMOHHBIM MaTepHalioM, TIOUCK W 0030p JHTEpaTyphl M DSJIEKTPOHHBIX
UCTOYHUKOB MH(OPMAIINH 110 MHAMBHUYATbHO 33/JaHHON MpoliieMe Kypca;

— Pabota B 21EKTPOHHOM Kypce (M3yd4E€HHE TEOPETHYECKOro MaTepuana, BBIIOJHEHHE
WHAVBUAYAIBHBIX 33laHUd W KOHTPOJUPYIOIIUX  MEPONPHUSITHHA, BUPTYATbHBIX
1abopaTOPHBIX padoT u Ip.);

— H3yueHue Tem, BEIHECEHHBIX HAa CAMOCTOSITEIHHYIO IPOPaOOTKY;

— [Ilouck, ananus, CTpyKTypuUpOBaHUE U MPE3eHTAlUsl UHPOpMAIIHH;

— BreImonHeHne qOMaNIHUX 3a/IaHU, OTYETOB T10 JJA0OPATOPHBIM paboTam

— TloaroroBka k 1a00paToOpHBIM paboTaM, K MPAKTHYECKIM U CEMUHAPCKHUM 3aHSTHSIM;



HccnenoBatenbckas paboTa M ydacTHEe B HAyYHBIX CTYAEHYECKHUX KOH(EPEHIHSIX,
CEeMMHAapax M OJIMMIHAIaX; y4eOHO-UCCIEA0BATENBCKUX MPOEKTaxX
IToaroroBka K OLICHUBAIOIIUM MEPOIPUITUAM

6. YueOoHo-MeToAMYecKOEe H HH(OPMAIIMOHHOE 00ecneuyeHre JUCITHIIIMHBI

6.1. YueOHO-MeTOAMYECKOE 00ecIIeYeHue
OcHoBHas1 JInTepaTypa

1.

Cagenbes, 1. B. Kypc o6mieit ¢pusnku: yauedHoe nocodue: B 5 tomax / M.B. CaenbeB. —
5-¢ u3n. — Cankr-IlerepOypr: Jlanp, [0. r.]. — Tom 5: KBanToBas ontrka. ATOMHas
¢u3uka. duznka TBepAOro Tena. Gu3nuKa aTOMHOTO SIJIpa U JIEMEHTAPHBIX YaCTHIl —
2011. — 384 c. —// Jlanb: anekTpoHHO-OuOMMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/708 . — Pesxxum mocryma: u3 koprnopatusHoii cetu TITY.
.CuByxun /. B. O6muii kypc pusuxu yaebnoe nocodbue: B 5 1. T. 4: Onrtuka / /1. B.
CuByxuH. — 3-¢ u31., crep. — Mocksa: ®usmatiut, 2013. — 792 ¢. — URL:
http://znanium.com/catalog/product/944794.- Pexxum ocTyria: U3 KOPIOPATUBHOM CETH
TITY.

CuByxun /1. B. O6mmuii kypc ¢pusuku yuedbnoe nocodue: B 5 1. T. 5: ATomHas u siaepHas
¢usuka . — 3-e u3n., crep. / J1. B. CuByxun . — Mocksa: ®uszmarnut, 2008. — 783 c.
— URL.: http://znanium.com/catalog/product/944829.-Pexxum nocryma: u3
KopriopatuBHoil cetu TITY.

Hernad A. A. Kypc dusuku: yueOHUK B d5iekTpoHHOM dopmate / A. A. [etnad, b. M.
SBopckuii. — 9-¢ u31. crep. — MockBa: Akanemus, 2014, —

URL: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf .- Pexxum nocryna: us3
KopriopatuBHoOil cetu TITY.

Tpodumona T. U. Kypc ¢usuku: yueOHuK B 31ekTponHoM opmate / T. U. Tpodumosa.
— 20-e m31., crep. — MockBa: Akanemus, 2014, —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf .- Pexxum mocryma u3
kopnoparuHoi cetu TIIY.

JlonoJIHNTEIbHAS JIUTEpaTypa

1.

6.

Jlannac6epr, I' C. OnTuka: yuedbnoe nocodue / I'. C. Jlanacbepr. — 7-e u3g. — Mocksa:
OU3SMATIIUT, 2017. — 852 c. — Teker: »nekTpoHHbIN // JlaHb: AJIEKTPOHHO-
oubmuoreunas cucrtema. — URL: https://e.lanbook.com/book/105019 .— Pexum
JocTyna: u3 koprnopatuBHoii cetu TITY.

Ontuka: yuebnoe nmocobue / B.C. Axunpmmn, H.JI. Hcromuna, H.B. Kanenosa, FO.U.
Kapkosckuii; mon pepakiueit C.K. CradpeeBa. — Canxkr-IlerepOypr: Jlans, 2015. — 240
c. — ISBN 978-5-8114-1671-4. — Texkct: »5nekTpoHHbIH / JlaHb: 31€KTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/56605 . — Pexwum goctyma:
u3 kopnoparusHou cetu TIIY.

Tropus 0. U. ®uszuka. OnTuka: yueonuk / Tropun FO. U., Yepnos U. I1., Kproukos O.
0. — Tomck: Uznp-so TITY, 2009. — 240 ¢c. —

URL: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf.- Pexwum goctyma: u3
KopriopatuBHoit cetu TIIY.

Tropun 0. U. ®usuka. KBanrosas ¢pusuka: yueonuk / Tropusn 0. U., Yepnos U. I1.,
Kproukos lO. FO. — Tomck: U3n-Bo TIIY, 2009. — 320 c. —

URL: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf.- Pexxwum goctyma: u3
KopnoparuHou cetu TIIY.

Tropun, IO.MU. Ousuka. Anepnas Qusuka. Duszmka -dIEMEHTAPHBIX YACTHIL.
Actpodusuka: yuebnuk / FO.M. Tiopun, W.II. Yepnos, F0.1O0. KproukoB. — Tomck:
TITV, 2009. — 252 ¢. — ISBN 978-5-98298-647-7. — Tekct anekTpoHHbI // JlaHb:
ANEKTPOHHO-OMONMoTeynas cucrema. — URL: https://e.lanbook.com/book/10284. —
Pexxnm nocryna: n3 kopnopatusHou cetu TIIY.
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6.2. UudopManmoHHoe ¥ IPOorpaMMHoe obecrieyeHmne
Internet-pecypcsl (B T.4. B cpene LMS MOODLE u ap. ob6pa3oBarenbHble U OMOIHOTEUHBIE
pecypcehl):
1. Dnexrponnsiii kypc B cpene LMS MOODLE «®u3uka 3».
URL: https://stud.Ims.tpu.ru/course/view.php?id=2062
2. Meronuyeckue yka3aHnus K jaboparopusiM padoram. URL:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4
3. Meronnyeckue yka3anus K npaktudeckuM 3anstusim. URL:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4

4. http://wwwe.lib.tpu.ru/ - Hayuno-texauueckas oubmmoreka TITY

5. http://www.sciencedirect.com/

6. http://www.springerlink.com/

7. COopHuMK mporpamMmMHOro obOecnedeHusi s cryaeatoB HU TIIY, pexum pocryna
https://vap.tpu.ru

WHdopmaimoHHO-CIIpaBOYHBIC CHCTEMBI U MPO(ECCHOHANBHBIC 0a3bl JTaHHBIX:

1. [Ipodeccronanbuble 6a3bl JaHHBIX U HHHOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI
JOCTYIHBI TI0 ccbuike: https://wwwe.lib.tpu.ru/html/irs-and-pdb

2. Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU — https://elibrary.ru

3. DneKTpOHHO-0MOIMOoTEYHAs cucTema «KoHcynpranT CTYJCHTa»

http://www.studentlibrary.ru/

4. DnexTpoHHO-OMOMMOTeYHas cucteMa «Jlauby - https://e.lanbook.com/

5. DnekrponHo-6ubMOoTeuHast cucreMa «ZNANIUM.COMy - https://new.znanium.com/

6. Dnexrponnas Oubmroreka Grebennikon - http://www.lib.tsu.ru/ru/news/elektronnaya-

biblioteka-grebennikon-0

CB00OIHO pacHpoCTpaHsieMoe MPOrpaMMHOE OOeCIICUeHHUE:

1. Document Foundation LibreOffice.

I/ICHOHBByeMOG JIJMOCH3WOHHOC ITPOrpaMMHOC 06ecnequI/Ie (B COOTBCTCTBHH C HepequM
JIMIIEH3UOHHOTO MporpaMMHoro odecreuenus TITY):

1. Microsoft Office 2010 Professional Plus Russian Academic; Microsoft Office 2007

Standard Russian Academic

2. Adobe Acrobat Reader DC; Adobe Flash Player

3. Google Chrome; Mozilla Firefox ESR

7. TpeboBaHus K MAaTePHATbHO-TeXHUYECKOMY 00ecreYeHUuI0 THCIUIIHHbI
B ydeGHOM mpoliecce ucnoab3yeTcs caeaykoliee 00opy1oBaHuE:

Ne HauMeHoBaHHe cienHAJbHBIX MOMeELeHUI HanmeHoBanue 000py10BaHust

n/n

1 AyIuTOpHS AT IPOBEICHUS YIeOHBIX JlaboparopHas ycTaHOBKa "OnpeneracHne CKOPOCTH
3aHITUHA BCEX TUIIOB, KypCOBOTO ceta" - 1 mT.; YCcTaHOBKA JJIs HCCIIEIOBAHUS 3aKOHOB
MIPOEKTHPOBAHNUS, KOHCYJIBTAIUH, TEKYIIIETO TEIUIOBOTO M3ITydeHH - 1 mT.; Y cTaHOBKa TabopaTopHast
KOHTPOJISI U IPOMEXKYTOUYHOM aTTecTaluu " Onpenenenue HOKYyCHBIX paccTosiHui " - 1 1mT.;
(yueOnas naboparopus) ITpu6op "OnwiT @panka u 'epia" - 1 wr.; [Tpudop KPC-

S230CWX 118.380TBmun,2.97,0. 11k Bugeokam. - 1 mmit.;
634034 Tomckast obnacts, r. Tomck, Jlennna | Ileiikep-unkyo6atop ES-20 - 1 mir.; JJaboparophas
MIPOCTIEKT, 1. 43 ycraHoBka "MnTepdepomerp Maiikenscona" - 1 mr.;
108 IIpu6op "Kossiia Herotona" - 1 mt.; JlaboparopHas
ycraHoBKa "Onrudeckas akTUBHOCTB' - | mT.;
JlabopaTopHast yctaHoBka "3akoH Credana-6oapimana”
P2350101 - 1 wr.; YcTanoBka [i1st OnpeeaeHus
nocTosiHHOM [1/1aHKa CrIeKTpOMETPHYECKUM METOIOM - 1
wrt.; Mcrounuk pryTHBI - 2 mt.; ['oHnomerp - 2 mT.;
JlabopaTophast ycranoBka "OnbiT @panka-I'epua ¢
pryThI0" - 1 mit.; Ilpenu3nonHsIil HHTEpdEepoMeTp
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Maiikenbscona - 1 mr.; [Ipu6op "Cnextp H2" - 1 mir,;
YcraHoBKa JUIsl HCCIIE0BAHUS CBETA C Pa3IMYHBIMU
COCTOSIHUSIMH TOJISIpU3aliiH - 1 miT.; YcTaHoBKa JUIst
uccnenoBanus audpaxiun PpayHrodepa Ha
NePUOINIECKOH cTpykType - 1 mT.; Mukpockomn
"[lonam" - 1 mt.; JlabopaTopHast ycTaHOBKa
"Habmonenne u n3MepeHne CIIeKTPOB, OIPEICIICHIE
ONITHYECKUX MapaMeTpoB mpu3M" - 2 mT.; Y CTaHOBKA
JUTSL SKCIIEPUMEHTAIBHOM ITPOBEPKH COOTHOIICHHS
HeoIpeaeiéHHOCTeH 1 POTOHOB - 1 mT.;
KOMIBIOTEPHI - § MIT.; IPUHTEPHI - 3 MmIT.; mpoekTop — 1
mT.; mkad odmenadopaTopHHIi - 2 mT.; TyMOa
noJKaTHas - 1 IT.; KOMIIEKT y4eOHOi MebGenu Ha 25
MOCaJ0YHBIX MECT.

2 AynuTtopust Ui IPOBEACHHS y4eOHbBIX
3aHATHH BCEX THIOB, KYpCOBOTO
IIPOEKTUPOBAHUS, KOHCYIbTAIUH, TEKYIIErO
KOHTPOJIS U IPOMEXYTOUHOHN aTTecTallui

634034 Tomckas ob6nacts, . TOMCK,
Cogserckas ynuua, 1.73, ctp.1
140

Kommstotep - 1 mit.; mpoexrop — 1 wrT.; mukpodon ITC
Escort T-621A - 1 mwr.; axpan Projecta 213*280 cm - 1
1IT.; aHajoroBelid MukmepHsli myasT BEHRINGER
XENYX Q802USB - 1 mit.; akTHBHAs aKyCcTHUECKast
cuctema RCF K70 5 Bt - 4 wr.; nocka aynutopHas
HACTEHHas - | WIT.; KOMIUTEKT yueOHoi Mebenn Ha 108
MI0CaI0YHBIX MECT.

3 AynuTtopus U1 IPOBEACHHS y4eOHBIX
3aHATHH BCEX THIOB, KypCOBOTO
IIPOEKTUPOBAHMSI, KOHCYJIbTALU, TEKYIIErO
KOHTPOJISI U IPOMEKYTOYHOM aTTecTalluu

634034 Tomckas obmacTs, T. Tomck, JlenuHa
MPOCIEKT, 1. 43
215

Komneroreps! - 2 mT.; NpoeKkTop - 2 WIT.; 3KpaH -1mrT.,
WHTEPaKTUBHBIH IUTAHOIET | INT.; ayJHOCHCTEMa;
KOMILICKT yueOHO! MeOenu Ha 132 mocaouHbIX MECTa.

4 AynuTopus A IPOBEICHUS yIeOHBIX
3aHATHI BCEX THUIIOB, KypCOBOTO
MIPOCKTUPOBAHMS, KOHCYJIBTallNH, TEKYILETO
KOHTPOJISI ¥ IPOMEKYTOYHOH aTTeCTaIlun

634034, Tomckasg oOiacts, TI. TOMCK,
Coserckas ynuua, 1. 73, crp. 1
528

Kommerotepsl — 20 mrT., mpoektop -1 1wT.; npuHTep — 2
mIT.; mKag Uil JOKYMEHTOB - 5 IIT.; KOMIDICKT Y4eOHOH
MeOenn Ha 18 mocaxoYHBIX MECT.

PabGouas mporpamma coctaBiieHa Ha ocHOBe OOIIeil XapaKTepUCTUKU 00pa3oBaTeNbHON
nporpamMMbl 1o HampasieHuto 14.03.02 SnepHble (u3MKa M TEXHOJOTMM, CHEIMAIM3aLUs
«ITyukoBbie U TIIa3MEeHHBIE TexHOJoTUM» (puemM 2018 r., ounast opma 00yueHus).

Pa3pabotuuk(n):
JIOIHKHOCTD [5(0]
Honear OEH IIIBUTI Kpasuenko H.C.

[Tporpamma ogoOpena Ha 3aceganuu HOL B.I1. Beitn6epra UATIL (mpotokon ot 28.06.2018 1.

Ne 24-a).

3aBenyrouuii kadenpoit —

pykoBoautens Hayduno- /7
oOpasoBatensHoro nenrpa b.I1. .
Beitnbepra

Ha npaBax Kadeapsl, 1.¢.-M.H,

npodeccop

[ 'vui:i.-b _g?{’.‘_?‘!-'. & l-'—'-:"."'ll

[

/Kpuso6okos B.I1./




JIner u3MeHeHnuii padodeil MporpaMMbl JMCHUIIHHBL:

YueoHblii rox

CopepixaHue /Mu3MeHeHHE

OO0cy:K1eHO Ha 3acelaHNN
HOIX B.I1. BeiinOepra
(IpoToKO0.T)

2018/2019
y4. TOJ

Berynunu B geiictBue «CucreMa OlEHUBAHUSI PEe3yJbTaTOB
obyuenus B TITY (Cucrema oneHuBanus)» (mpuka3 Ne58/ox
ot 25.07.2018 r.) u «IlonokeHne o0 MPOBEACHUU TEKYIIIETO
KOHTPOJISI M NIPOMEXyTouHOH arrectauuu B TIIV» (mpukas
No59/on ot 25.07.2018 r.); yrpatmm cuny «llonoxenue o
MPOBEJCHUM TEKYIIEr0 OICHUBAHUS W MPOMEKYTOUYHOM
arrectarud B TIIY» (mpukaz Ne88/om ot 27.12.2013 T1.),
«PykoBoasiiue Marepuaibl MO TEKYIIEeMY KOHTPOJIO U
yCIIEBAEMOCTH, IPOMEXKYTOYHOM M HMTOrOBOM aTTecTaluu
CTYIEHTOB TOMCKOIro NOJUTEXHUYECKOTO YHUBEPCUTETA»
(mpukaz Ne77/om ot 29.11.2011 r.).

[Ipotokon Ne 25 ot
28.08.2018 1.

2019/20 yu.

roa

1. OGHOBNIEHO MPOTrPaMMHOE OOecTIeueHUE

2. O6HOBIIEH cocTaB PO(HEeCCHOHATBLHBIX 0a3 TaHHBIX U
UH(}OPMaILMOHHO-CIIPABOYHBIX CUCTEM

3. OGHOBJIEHO COEP)KAHUE PA3]ICTIOB UCIIUILUIMHBI

4. OGHOBJIEH CIUCOK JIUTEPaTyphl, B TOM yHciie cChiiok DbC

npoTokoia Ne 38
ot 28.06.2019 .

2020/2021
y4. TOJ|

1. OGHOBIEHO TPpOTPpaMMHOE o0ecTieueHne

2. O6HOBIIEH cocTaB MPOo(hecCHOHANBHBIX 0a3 TaHHBIX U
WH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM

3. OOGHOBINIEHO COJIepKaHUE PA3/IeTIOB TUCIUTUIUHBI

4. OOHOBIIECH CIIUCOK JIUTEPATYPHI, B TOM uKciie ccbuiok bC

npotokoit Ne 43
ot 01.09.2020 r.




