MHHHMCTEPCTBO HAYKHU U BBICLIUET'O OBPA3OBAHUS POCCUNMCKON ®ENEPALIUUA
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE yUpexaeHue BbICILero 00pa3oBaHus
«HALIMOHAJIbHBIM NCCJIEJIOBATEJILCKUA
TOMCKUU MMOJIMTEXHUUYECKWUN YHUBEPCUTET»

Hupexrop ILIBUIT
arkoBckuit /1.B.

«ZD> 06 2020 T.

PABOYASI IIPOTPAMMA JUCIHHUIIJINHBI
INPUEM 2016 r.
DOOPMA OBYUYEHMUSI ounas

Puszuka 3.1

Hanpasnenue noarorosku/ | 21.05.02 [IpukiagHas reoorus
CIEHAIBEHOCTD
Ob6pazoBatenpHas nporpamma | [Ipuknagaas reosgorus
(manpaBieHHOCTH (TIPOHIIB))
Crenuamusanus | ['eomoruyeckas crE€MKa, HOUCKH U pa3BelKa
MECTOPOXKIEHUH TBEPBIX MOJIE3HBIX HCKOMAEMBIX
YpoBeHs 00pa3oBaHus | BEICIIEE O0Opa30BaHHE - CIICIIHAIUTET
Kype | 2 | CEMECTp [ 4
TpynoeMKocCTh B KpeauTax 6
(3aYETHBIX EOUHUIIAX )
Bunpl yueOHO# nesTepHOCTH Bpemennoit pecypce
Jlexuuu 32
KonraktHas (ayauropHast) IIpakTHyecKkue 3aHsATUs 32
pabora, 4 JlabopaTtopHsbIe 3aHATHS 16
BCEI'O 80
CamocrositenpHas paboTa, 9 136
UTOI'O, u 216
Bug nmpoMe)xyTouHOU | 3K3aMeH Ob6ecneuuBaroriee OEH
aTTecTaluu nojpasjiesiecHue
3aBexyronuii kaheapoii - MTamanun 1.B.
pyxosogutens OEH /% ’
Ha IIpaBax Kadempsl
PyxoBomutens OOIT T L2 | CtpokoBa JILA.
IIpennonaBaresn R Tropun FO.U.
Y L«‘.\M

2020 r.



1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

LlenssMu OCBOCHHMSI TUCIMILTHHBI SBJSIETCS (DOPMUPOBAHKE Y O0YUArOIIUXCS ONPEICICHHOTO
OOIl (m. 6. OOmeii xapaktepuctuku OOII) cocTaBa KOMIIETEHIIUH Ui TMOATOTOBKH K
poeCCHOHATTLHON JIeATEILHOCTH.

KOH COCTaBHﬂlOlIll/le pe3ysibTaTOB OCBOCHUSA (HCCKPHHTOPLI KOMHCTCHHHﬁ)
Kog HaumenoBanue pe3yJbTaTra
KOMITIETCHIIUH KOMIIETEHIIMHA OCBOCHHUS Ko Haumenopanue
oon A
OIIK(Y)- Brnaneer onbiToM aHanu3a HHGOPMAIIOHHBIX HCTOYHUKOB,
5.B2 TOM YHCJIE HHTEPHET-UCTOYHUKOB
OIIK(Y)- Brnaneer onbITOM 371€MEHTAapHBIX HABBIKOB B IOCTAHOBKE
5.B3 9KCIEPUMEHTA U UCCIICAOBAHUSIX
Birageer onpIToM aHanmM3a pe3ybTaTOB PENICHHS 3aad,
OTIK(Y) BBINIOJTHEHHBIX JJA0OPAaTOPHBIX paboT, IPaBUIILHOTO
c 5 S B4 odopMIIeHHS U aHaN3a rpadUueckoro MaTepuaa,
TocobeH ’ CpaBHEHHUS C U3BECTHBIMH MPOIECCAMHU, 3aKOHAMH,
OpraHU30BHIBATh OCTOSHHBIMI
BOH T| v
CBOM TPy, Brnazmeet omeITOM OLICHKH OTPEITHOCTH U3MEPEHUIA,
MOCTOSTEITBH
CaMOCTOATCIILHO OIIK(Y)- HAXO0’KJICHUS TOYHBIX OTBETOB Ha MIOCTABJICHHBIE BOIIPOCHI,
OLICHUBATh
1 . 5.B5 HCTIOJIb30BaHUS KOMITBIOTEPHBIX CPEICTB 00pabOTKH
Ppe3yabTaThl CBOCH HEbOPMAIH
eSTETBHOCTH =
A ’ OIIK(Y)- YMeeT OIeHUTh IPaHHIBI TPIMEHIMOCTH T€OMETPHYECKOM
OIIK(Y)-5 BJIaJICHUE P1, P7
ABLIKAMI 5.2 ONTUKU
H =
. OIIK(Y)- YMeeT caMOCTOATENTFHO HaXOAUTh PELICHUS [TOCTaBICHHON
CaMOCTOSITEIbHON
paboThI, B TOM 5.V3 Eatl
arcre B’ chepe OIIK(Y)- ‘YMeeT BRIOUPATh 3aKOHOMEPHOCTD IS pEIICHUS 3a/1a4,
npoBeeHHs 5.Y4 HCXOJISl M3 aHAJIM3a YCIOBHS
YMeeT 00BSICHATH HAa YPOBHE T'MIIOTE3 OTKIOHCHUS
HAYAHBIY OIIK(Y)- TIOJTYYESHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX OT U3BECTHBIX
HCCIIeIOBaHUH 5.5 "
TEOPETUYECKHX M IKCIIEPUMEHTAIFHBIX 3aBHCHUMOCTEN
OIIK(Y)- 3HaeT QyHIaMEHTATbHBIC 3aKOHBI ONITHKH, KBAHTOBOM
5.38 MEXaHUKH, (U3UKK aTOMa U aTOMHOTO siipa
3HaeT OCHOBHBIE (\M3UYECKUE TEOPHHU ONTHUKH, KBAHTOBOU
OIIK(Y)- MEXaHHUKH ¥ (PU3UKH aTOMa ¥ aTOMHOTO SI/1pa, TTO3BOJISTIOIIHE
5.39 ONKCATh SBJICHUS BOJTHOBOW M KBAHTOBOM OITHKH, KBAHTOBOM

MEXaHUKH, U NPEACIIbI IPUMEHUMOCTH 3TUX Teopm?'[

2. Mecto qucuuminnel B ctpykrype OOII

I[I/ICI_II/IHJ'H/IHa OTHOCUTCA K 0Oa3zoBoi uactm bioka 1 yqe6H0ro IJ1aHa 06p330BaTCHBHOﬁ

IIPOTrPaMMBI.

3. [InanupyemMsble pe3yJbTaThl 00y4eHHs MO TUCHHUIINHE

[Tocne ycnenHoro ocBO€HUs JUCHUILIUHBL 0yayT c(hOpMHUPOBAHBI PE3YIbTAThl O0yUEHUS:

l'[.naﬂnpyeMl)le Pe3yabTaThbl 06yqe1m51 1o JTUCIHUILIMHE

Kog

HaunmenoBanue

Komnerenmus

P/ 1

[TpuMeHATH 3HaHUS OOIIMX 3aKOHOB, TEOPHIA, YpaBHEHUH, METO/IOB
(U3MKY PU pelIeHNH 3a/1a4 B MPOPECCUOHANBHOMN AeSITeIbHOCTH

OIK(Y)-5

PJI2

BreImonHATE Gu3HUYECKU SIKCIEPUMEHT C MPUBIICYEHUEM METOOB
MaTeMaTU4eCKOi ctaTucTUuku u UT

OIK(Y)-5

P 3

BJ'Ia)IeTB METOAaMHU TCOPETUICCKOI'0 N SKCIICPUMEHTAJIBHOT'O
HUCCICIO0BaHUsA, MCTOAAMH ITOMCKa 1 O6pa6OTKI/I I/IH(I)OpMa]_[I/II/I,
MCTOAaMHM PCIICHU 3aaa4 C IMMPUBJICYCHUEM ITOJTYUYCHHBIX 3HAHHUI

OIK(Y)-5

PJ1 4

Brnanets OCHOBHBIMU MpueMaMu 00pabOTKH U aHAIIM3a
AKCIIEPUMEHTAJIbHBIX JIAHHBIX, TOJTYYEHHBIX IIPH TEOPETUUECKUX U
SKCIEPUMEHTAJIbHBIX HCCIIEOBAaHUAX ¢ Ucnoyib3oBaHueM [1K u
MPUKJIAHBIX TPOrPAMMHBIX CPEACTB KOMIbIOTEPHOU rpadpuku

OTIK(Y)-5

O1eHOYHbBIE

MEpOINPUATHS

TEKYILEro KOHTPOJII U IPOMEKYTOUHOMN

aTTecTanuu




MPpEACTABJICHBI B KAJICHAAPHOM peﬁTHHF-HHaHe JUCHUITIIMHBI.

4. CTpyKTypa U colepKaHue TUCHUILINHBI

OcHOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

®DopMupyeMblii
pMHpY O0Bem

Pa3nenn! 1uCHMIINHBI pesyabrar Bunbl yueOHoi 1esITeJIbHOCTH BpeMeHHU

00y4eHus 1o u ’
JMCHHMILTHHE :
Pa3nen (moayan) 1. P/11-P/14 Jlexuu 16
DNEeKTPOMarHUTHHIE BOJHBI. [TpakTiueckue 3aHATH 16
Bonnosas ontuka JlaGopaTopHble 3aHATHS 8
CamocrosiTenbHast paboTa 68
Pasznen (moayaib) 2. P/I1-P/14 Jlexkunn 16
KBanroBas ¢usuka. dusnka IIpakTHueckue 3aHATHS 16
aTOMOB, MOJIEKYJI, aTOMHOTO si/ipa U JlaGopaTopHble 3aHATHS 8
DJIEMEHTAPHBIX YACTHUII CamocrosiTenbHas paboTa 68

Cojepkanue pa3iesioB AUCITUTUIMHBL:

| Pa3znes 1. DiiekTpoMarHuTHble BOJIHbI. BosiHOBasi onTHka

JuddepennnansHoe ypaBHEHHE sl SJIEKTPOMArHUTHON BOJIHBI U €ro pemienue. KopmyckymsipHo-
BOJIHOBOM JlyaJIi3M CBOMCTB CBeTa. BOJHBI ONTHYECKOTO Juana3oHa (CBETOBbIE BOJIHBI) — YACTHBIN
ClTy4dail 3JIeKTPOMAarHUTHBIX BOJH. MHTEpdepeHIns II0CKMX MOHOXPOMAaTHYECKIX CBETOBBIX BOJIH.
KorepeHTHOCTh (BpeMeHHasi U MPOCTPAHCTBEHHAs). MeTo/bl MOTy4YeHHsT KOT€PEHTHBIX CBETOBBIX
BOJIH M HaOmoneHuss uHreppepeHunu. [Judpaxuus csera. [lpunnun [roitrenca-®penens.
Huppakus Ppenens u Ppaynrodepa. ucnepcus cBera. Kiaccuueckas Teopusi TUCIIEPCHU.
[Tornomenue ceerta. Paccesnue cseta. Ilonspuszamus cBera npu orpaxkeHuu. WHTepdepeHuus
MOJIAPU30BaHHBIX JIydel. TemIoBoe H3IydeHHE M €ro XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOTO
m3nyuenus: (Kupxroga, Credana-bonbumana, Buna). KBantoBas rumotesa [lnanka. ®@opmyna

IInanka.

TeMbl JeKI N

Jlexmust 1. DeKTpoMarHuTHBIE BOJHBI M X CBOMCTBA
Jlexuus 2. UntepdepeHius BoIH, CIOKEHUE BOJIH. DHEPTHUs BOJTHBI

Jlexuus 3. UnTepdepenuus ceta

Jlexmus 4. qudpakuus ceeta. Meton 300 OpeHens

Jlexuus 5. Iudpakius cBera, TUPpaKkIIMOHHAS PELIeTKA

Jlexuus 6. [onspusanus ceeta

Jlexuus 7. lucniepcusi, MOTJIOIIEHUE CBETA

Jlekuus 8. TeroBoe U3nyyeHue

Tembl NpaKTHYECKUX 3AHATHIA:

l.BBO,Z[HOC 3aHATHUC. 3JICKTpOMaTHI/ITHBIC BOJIHBI U UX CBOMCTBa

. MaTepdepenmus creta

. [lonapuzanus ceera
. Konrponbnas pabora.
. TeroBoe U3ydyeHue

01O\ D B~ WD

. Cnoxxenue BosiH. IHTepdepeHns BoiIH

. Hudpakuus Openens. Meton 300 OpenHerns.
. Hudpaxus Opaynrodepa. Audpakimonnas pemerka




Ha3Banus j1adbopaTopHbIX padoT:

Omnpenenenue rIaBHOTO (OKYCHOTO PACCTOSIHUS TOHKUX JIMH3.

W3mepenue nmokasatesis IpeIoMIICHHUS KUAKOCTH € TIOMOIIBIO pepakToMeTpa.

HccnenoBanue siBIeHUS JUCIIEPCUU CBETA.

Wutepdepomerp Maiikenbcona.

N3mepenue nocrosiHHoM [lanka crieKTpoMEeTpUYECKHUM METO/I0M.

N3mepenne cBETOBOM BOJIHBI M pauyca KPUBU3HBI JIMH3bI C IOMOLIBIO KoJiel HproToHa.

Uccnenoanue nudpakiuy cBeTa Ha NEPUOANUECKUX CTPYKTypax

W3mepenue IMHBI CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKITUNOHHON PELIETKH.

Omnpenenenune mnocrossHHOM Credana-bonbimana u mnocrosiHHoW [lnmanka mpu momorm

OIITUYECKOT0 MUPOMETPA C UCUE3AIOIIEH HUTBIO.

10. Usyuenue BHemHero GpoTo-31eKTpudeckoro s¢dexra u onpeaencHue noctosuuoi [lnanka.

11. Onpit FOHra.

12. Unrepdepeniins cBeTa OT KOT€PEHTHBIX TOUEYHBIX HCTOYHHUKOB.

13. Onpenenenne CKOPOCTH CBETA

14. Uzyuyenue nudpakiinu cBETa Ha NEPUOANUUECKUX CTPYKTypax

15. N3yyeHue 3aBUCMMOCTH TIOKa3aTelIs IPEIOMIIEHUS] IPU3MBI OT JUIMHBI BOJIHBI CBETA

16. MonO-01. HopmainibHast aucriepcus.

17. MonO-02. AHomanbHast AUCTIEPCHSL.

18. Usmepenue UIMHBI CBETOBOM BOJHBI M pajdyca KPUBU3HBI JIMH3BI C IOMOIIBIO KOJEIl
Herorona

19. OnpeneneHue ATUHBI CBETOBOM BOJHBI HMHTEPHEPEHLIUOHHBIM METOJIOM C IOMOIIBIO

ournpusmel Openes.

CoNoO~wWNE

Paznen 2. KBanroBasi ¢usuka. du3suka aToMoB, MOJIEKYJ], aTOMHOIO siApa M
BJ1eMEHTAPHBIX YACTHIL

CBeToBbI€ KBaHTbHI. DHEPIUs, UMIYJIbC U Macca GOTOHOB. DPOTOAIPGEKT U €ro 3aKOHbI. Y paBHEHUE
OiHITeitHa U1 poTo3(ddexTa U IKCIepUMEHTAIbHBIE METO/IbI €ro MpoBepkH. DpdexT KomnroHa.
Hasnenue cBera. KopmyckynsipHO-BOJHOBOM Jyajdu3M MaTe€pHUM M €ro OIBITHOE OOOCHOBAaHHE.
I'unotresa e bpoitns. CooTHoleHue HeomnpeenenHocTeil. BoaHoBas GyHKIMS U ee cTaTUCTUYECKUI
cMmbicil. YpaBHenue Illpenunrepa (BpeMeHHOe M CTalMoOHapHoe). YacTuia B OJHOMEPHOH
noteHuuaibHou sime. TyHHenbHbINH 3ddext. [Ipubdmmkenue cunpHOM U cinaboit cBsizu. Monenb
CBOOOJHBIX AJIEKTPOHOB. DJIEMEHTHI 30HHOW TEOpUH KpHUCTaLIOB. YpoBeHb Depmu. [lenenue
TBEpABIX  TE€JI  HA  JWDJIEKTPUKH, METaulbl, IOJYNpOBOJHMKH. KBaHTOBas  Teopus
ANEKTPONPOBOJIHOCTH U TEMJIONPOBOJHOCTU MeTaIoB. CTpOeHUE KpUCTAIUIOB. THIIBI MEKaTOMHOMN
CBA3M B TBepAbIX Tenax. JlepekTel B KpHcTauiax (TOYEeuUHble, JUHEHHBIE — IUCIOKAILUM).
[TnacTHUHOCTB M MPOYHOCTH TBEP/ABIX Tel. PemeTounas rermionpoBoHocTh. Dddexkt Méccbayspa u
ero npumeHeHne. @U3nYeCKre OCHOBBI METOJIOB KOHTPOJIS Ka4eCTBa MATEPHUAJIOB.

Anepnas monens aroma. AtoM Bopopoza no teopuu bopa. IIpoctpancTBeHHoe kBaHTOBaHMe. CIMH
anekTpoHa. ATom Booposa rno reopuu Llpenunrepa. MHorosnexkrponssie atoMsl. [Ipunnumn [Taynu.
Ilepuonnueckas cucrema syeMmeHtoB .M. MengeneeBa. Mouekynbsl. Mouiekyisl BOAOpoOAA.
O6menHoe B3aumojeiicTBue. PannoaktuBHOCTh. PammoakTuBHOE mnpeBpaiieHue saep. SnepHbie
peakuu M UX OCHOBHBbIE TUIBL. VCKyccTBEHHasl pannoakTUBHOCTH. llemHast peakuus neiaeHwus.
Anepnriii peaktop. [Ipobnema ympaBiasieMbIX TEPMOSACPHBIX PEAKIHI. DKOJIOTHIECKHE BOMPOCH
COBPEMEHHOU DHEPreTUKHU.

Hepapxus ctpykryp marepuu. Hactuubl U aHTHYacTUIbl. DOTOHBI, JIENTOHBI, aJpOHbI (ME30HBI,
6apuoHsbl, runeponsl). yHamMeHTaIbHbIC B3aUMOACHCTBHUA. CHCTEMAaTHKA HIEMEHTAPHBIX YaCTHII.



TeMBI JeKIM:

Jlexnus 1. DaeMeHTE KBAHTOBOM MEXaHHKU

Jlexuus 2. YpaBaenue llpeaunrepa u ero npuMeHeHue

Jlexnus 3. Ypasuenue Llpenunrepa u ero npuMeHeHHe, TYHHEIbHBIN 3 ekt
Jlexuus 4. Kinaccuyeckast Teopusi CTpOEHUS aTOMa

Jlexnust 5. DneMeHThl (PU3UKH TBEPIOTO Tea

Jlexuust 6. MHOT03JIEKTPOHHBIE aTOMBI

Jlexnust 7. DneMEHTHI AACPHON (PU3UKU

Jlekuus 8. DiemMeHTapHbIE YaCTUIIbI U UX CBOMCTBA

TeMbl NpakTUYeCKUX 3aHATHIA:
®oTo3dexT, TaBIeHue CBETA.
. Opdext Komnrona. Bonusr ne bpoitns
. YpaBuenue lllpenunrepa u ero mpuMeHeHHE.
. AToMm BoOpOa
. CocTaB 1 XapaKTepUCTUKN aTOMHBIX SITIEp.
. SInepHble peakuuu
. DNIEMEHTapHBIC YACTUIIBI i UX CBOWCTBA
. Kontponbnas pabota

Ha3Banus j1adbopaTopHbIX padoT:

N3mepenue nocrosHHoM 1naHka crieKTpoMETpUYECKMM METOIOM.

HccnenoBanue qudpakiny cBeTa Ha NEPUOTUIECKUAX CTPYKTypax

OmneiT @panka u ['epua

CraTucTHka cuera 3JIeMEHTapHbIX YaCTHUI

Omnpit OHra.

WNuTepdepennus cBeTa OT KOT€pEHTHBIX TOUEYHBIX HCTOUHUKOB.

Omnpenenenne CKOPOCTH CBETA

N3ydenue qudpaxkiuu cBeTa Ha IEPUOJAUUYECKUX CTPYKTYpax

N3yuyeHune 3aBUCUMOCTH T10KA3aTelIs IPEJIOMIIEHUS IPU3MBI OT JJIMHBI BOJIHBI CBETA

CoNoR~WNE

5. Opranusanusi caMoCTOAITeIbHON Pa0doThI CTYIEHTOB

CamocrosTenbHas paboTa CTYyIEHTOB NpPU H3YUYEHHHM JTUCHUIUIMHBI MPEIyCMOTpEHa B
CIeNYIOMUX BUIaX U popMax:

— PaboTa ¢ JEeKIMOHHBIM MaTepuajoM, MOUCK M 0030p JMUTEPaTyphl U HIIEKTPOHHBIX
MCTOYHHMKOB MH(OPMALIUH 110 UHAMBHYyaIbHO 331aHHON Ipo0iieMe Kypca;

— Pabora B 31eKTpoHHOM Kypce (M3y4deHHE TEOpEeTHYECKOro MaTepuasa, BBIITOJHEHUE
WH/IMBUYATBHBIX 331aHUH W KOHTPOJIUPYIONIUX MEPOTIPUSATHIA U JIp.);

— MH3yueHue TeM, BBIHECEHHBIX HAa CAaMOCTOATENbHYIO POPAOOTKY;

— [louck, ananus, CTpyKTypUpOBaHUE U MPE3EHTAUsT UHPOpMAIIHH;

— BroInonHeHue nomMalHux 3aaHUi, OTYETOB I10 JIAOOPATOPHBIM padoTaMm;
[ToaroroBka k 1a6OpaTopHBIM paboTaM, K MPAKTUUECKUM U CEMUHAPCKUM 3aHITHIM;
- [TonroroBka K OLEHUBAIOIIMM MEPOIIPUSATHIM;

6. YueOHO-MeTOAUYeCKOe U MH(OPMAIITUOHHOE 00ecredyeHue U CIUTIIUHbI



6.1. YueOHO-MeTOANUYECKOE 00ecIIeueHHue

OcHoBHasi IUTEpaTypa

1. Cagenbes U. B. Kypc o6mieit ¢pusuku: yuedbnoe nmocodue: B 5 tomax / M.B. CaBenbeB. — 5-¢
u3n. — Cankr-IlerepOypr: Jlanp, [0. r.]. — Tom 5: KBanToBas ontuka. ATomHas pusuka.
dusnka TBepaoro tena. Gusuka aToMHOTO sApa U deMeHTapHbIx yactul — 2011, — 384 c.
—// Jlanb: 3nekTpoHHO-OMOMMOTeuHast cucrema. — URL: https://e.lanbook.com/book/708
(mara obpamenus 15.03.2016) — Pexxum noctyma: u3 koprnopatuBHoit cetn TITY- Tekcr:
3JIEKTPOHHBIN

2. CuyxuH /[. B. O6mwuii kypc ¢usuku yueoHnoe nmocooue: B 5 1. T. 4 : Onruka / /1. B. CuByxuH.
— 3-¢ wu3nm., crep. — MockBa: Owmmamimr, 2013. — 792 c¢. — URL:
http://znanium.com/catalog/product/944794. (mata o6pamenus 15.03.2016) - Pexum
noctyna: u3 koprnopatuBHou cetu TIIY .- TeKCT: 31neKTpOHHbBIN

3. Cusyxun JI. B. O6uwmii kypc ¢uzuku yuyebnoe nocobue: B 5 1. T. 5: AromHas u saepHas
¢usuka . — 3-e uzn., crep. / . B. CuByxun . — Mocksa: @usmarnur, 2008. — 783 ¢. —
URL.: http://znanium.com/catalog/product/944829. (nara oopaienus 15.03.2016) - Pexum
Jnoctyna: u3 kopnopatuBHou cetu TIIY .- TeKCT: 31eKTpOHHbIN

4. Jlernad A. A. Kypc ¢usuku : yueOHHK B 3nekTpoHHOM Qopmate / A. A. Jletnad, b. M.
ABopckmit. — 9-¢ wm3a. crep. — MockBa: Axanmemus, 2014. — URL- —
- http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf . (mara oOpamenus 15.03.2016) -
Pexxum nocrtyna: u3z kopnoparuBHoi cetu TIIY .- TekcT: aneKTpOHHbIN

5. Tpodumona T. U. Kypc dusuku: yuebnuk B anektponHom gopmarte / T. U. Tpodpumoa. —
20-¢ u31I., crep. — Mockaa: Axanemus, 2014. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf . (naTa odpamenus 15.03.2016) -
Pexxum nocrtyna u3 kopnoparuBHou cetu TIIY .- Tekcer: 351eKTpOHHBII

JlonoJIHUTeIbHAS JTUTepaTypa

1. Onruka: yueOnoe mocobue / B.C. Axunpmmn, H.JI. Uctommuna, H.B. Kanenoma, 10.H.
Kapkosckuii; non penakiueit C.K. Cradeea. — Canxr-IlerepOypr: Jlanp, 2015. — 240 c. —
ISBN 978-5-8114-1671-4. — Tekct: >neKTpoHHBIHN // JlaHb: 31MeKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/56605 . (mara oGpamienus 15.03.2016) —
Pexxum nocrymna: u3 kopnopatusHou cetu TIIY

2. Twopun 0. U. ®uznka. Ontuka: yueonuk / Tropun 0. U., Yepnos U. I1., Kprouxos O. 1O.
— Tomck: H3a-Bo TIIY, 2009. — 240 C. —
URL: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf. (mara oOpamenus 15.03.2016) -
Pexxum nocrymna: u3 koprnopatuBHou cetd HTD.- TekcT: anekTpoHHbIN

3. Tropun 0. N. ®usuka. KBantosas ¢pusnka: yaeonuk / Tropun 0. U., Uepnos U. I1., Kproukor
0. 1O. — Tomck: Hsn-Bo TIIVY, 2009. — 320 C. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf. (mara oOpamenus 15.03.2016) -
Pexxum nocrymna: u3 koprnopatuBHou cetu TIIY.- TekcT: 351eKTpOHHBII

4. Twopun, FO.U. ®Ousuka. Anepnas ¢uszuxa. Ousnka 37€eMEHTAPHBIX YacTUIl. AcTpodusuka:
yueonuk / FO.W. Tropun, U.I1. Yepnos, FO.}O. KproukoB. — Tomck: TITY, 2009. — 252 ¢. —
ISBN 978-5-98298-647-7. — Tekct amekTpoHHbIN //  JlaHb: 3IEKTPOHHO-OHOIMOTESTHAS
cuctema. — URL: https://e.lanbook.com/book/10284 . (mara oOpamenus 15.03.2016) —
Pexxnm noctymna: u3 kopnopatusHou cetu TITY

6.2. UndopMmanmoHHoe ¥ IporpaMMHoe odecrnedeHune

Internet-pecypcsr (B T.4. B cpene LMS MOODLE u ap. o6pa3zoBarensHble 1 OMOIHMOTEUHBIC
pecypcehl):
1. Metoauueckue yka3aHus K 1abopaTopHbIM padboTam: Pexxum noctyma:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nnoOxod7_4



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/56605
http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf
http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf
https://e.lanbook.com/book/10284
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4

w

oo

Meroanueckue yka3aHus K IPaKTUYECKUM 3aHATUAM. PesxxuM nocrymna:
http://uod.tpu.ru/webcenter/portal/oen/method? adf.ctrl-state=13nno0xod7 4

Wudopmanmonno-cipaBouHbix cucrema «Komeke» - http://kodeks.lib.tpu.ru/
DIeKTPOHHO-0MOIHoTeuHast cucteMa «KOHCYIIBTaHT CTyIeHTa»

http://www.studentlibrary.ru/

DrekTpoHHO-0MOIMOTeUHas cucTeMa «Jlanby - https://e.lanbook.com/
DnekTpoHHO-0uOMoTeuHas cucrema «tOpait - https://urait.ru/
DnekrponHo-ouboreunas cucreMa «ZNANIUM.COM» - https://new.znanium.com/

HpO(beCCI/IOHaJ'IBHBIe 6331:1 JaHHBIX U I/IH(bOpMaI_[I/IOHHO-CHpaBOIIHLIC CUCTCMbI JOCTYIIHBI 11O
ceouike: https://www.lib.tpu.ru/html/irs-and-pdb

ko

JluueHnsuoHnHoe mporpamMmHoe obecneueHue (B coorBercTBuH ¢ IlepeuHem
JIMI[EH3MOHHOT0 NporpaMmMHuoro odecnedenus TITY):

Zoom Zoom
Cisco Webex Meetings
Google Chrome

Microsoft Office Standard Russian Academic

Document Foundation LibreOffice

7. Oco0ble TPeOOBaHNS K MATEPUATIbHO-TEXHUYECKOMY 00eceYeHUI0 TN CIUTIIHHbI

MPAKTUYECKHUX U Ja00PATOPHBIX 3aHSATHIA:

B y‘le6HOM nmponecce HCIOJIb3YCTCA CIICAYHOIICC HaGOpaTOpHOC O60py,[[0BaHI/Ie JJIA

HaumMeHoBaHUe cienaJIbHBIX
Ne N HaumeHoBaHue 000py10BaHUS
ToMeleHuii

1 AynuTopus s IPOBEACHUS Kommnsrotep - 1 mrt.; [Ipoexrop - 1 mt.; Mukpodon ITC Escort T-
y4eOHBIX 3aHATHI BCEX TUIIOB, 621A - 1 wr.; Ananorossiii MukiepHsiil mynsT BEHRINGER
KypCOBOTO IPOEKTHPOBAHHUS, XENYX Q802USB - 1 wit.; Okpan Projecta 213*280 cm - 1 mr.;
KOHCYJIbTallUi, TEKYIIEro AxrtuBHas akyctudeckas cuctema RCF K70 5 Bt - 4 mt.; [locka
KOHTPOJISI U IPOMEXYTOUHOH ayauTopHast HacTeHHas - | mr.; Kommiekt yue6oit mebenu Ha 108
aTTecTanuu II0Ca/I0YHBIX MECT.
634034, Tomckas 001acThb, T.
Tomck, CoBerckas ynuua, 1. 73,
crp. 1, 140

2 Aynutopust A7 IPOBEICHUS
Y4eOHBIX 3aHATHI BCEX THIIOB, Kommnekt yue6HO# Mmebenu Ha 18 mocamounsix mect; Llkad mms
KYPCOBOI'O IPOEKTUPOBAHHUS, JIOKyMeHTOB - 5 mit.; [Ipoekrop Epson EB-925 - 1 mit.;
KOHCYJIbTallU/, TEKYIIETO Kowmmerorep - 20 mrr.; [Ipunrep - 2 mr.; [IpoekTtop - 1 miT.
KOHTPOJISI U IPOMEKYTOUHOM
aTTecTanuu (KOMIBIOTEPHBIIH
KJIacc)
634034, Tomckas 00J1acTh, T.
Tomck, CoBerckast ynuua, A. 73,
ctp. 1, 528

3 Aynutopus A7l IPOBEJICHUS
y4eOHBIX 3aHATHI BCEX TUIIOB, Hocka aynuropHas HacTeHHas - 1 wT.; KoMruiekT yueOHo#i Mebenn
KYPCOBOI'O IIPOEKTUPOBAHU, Ha 96 mocago4HbIX MecT; AKTHBHasA akyctudeckas cucrema RCF
KOHCYNbTalUH, TEKYIIEro K705 Bt - 4 mir.; Mukpodon ITC Escort T-621A - 1 mir.; Dxpan
KOHTPOJISl U IPOMEXKYTOUHOI Projecta 213*280 cM - | mT.; AHIOrOBBIM MUKIIEPHBIH ITYJIBT
aTTecTalun BEHRINGER XENYX Q802USB - 1 mt.; Komnbetorep - 1 mir.;
634034, Tomckast 065acTs, T. IIpoexTop - 1 mT.
Tomck, CoBetckas ynuna, a. 73,
crp. 1, 141

4 Aynuropus Aist IPOBEICHUS
y4eOHBIX 3aHATHN BCEX THIIOB, KowmrnekT yuebHo#t mebenu Ha 202 mocagodHbix MecT; KommbroTep -
KypCOBOTO ITPOCKTUPOBAHUS, 1 m.; [IpoexTop - 2 miT.



http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4
http://kodeks.lib.tpu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/
https://new.znanium.com/
https://www.lib.tpu.ru/html/irs-and-pdb

HaunmenoBanme CIIeMHAJIBHBIX

o HaumeHoBaHue 000py10BaHUS
TOM ellleHHi

KOHCYJIbTAIHi, TEKYIIIETO
KOHTPOJISL ¥ TIPOMEKYTOUHOM
aTTeCTalun

634034, Tomckas 001acThb, T.
Towmck, Jlennna npocriekT, 43, 210

5 AyIuTOpHS IS IPOBEICHUS Kommnerotep - 1 mr.; [Ipoekrop - | mrt.; KoMrutekt yueOHoi Mebenn
Y4eOHBIX 3aHATHI BCEX THIIOB, Ha 26 1T0CaJOYHbBIX MECT

KYPCOBOTO IIPOCKTUPOBAHHUS,
KOHCYJIBTAITHiA, TEKYIIErO
KOHTPOJIS ¥ IPOMEKYTOUHON
aTTecTaluu

634034, Tomckast 0011aCTh, T.
Towmck, Jlenuna npocnext, 43, 207

6 Aynutopus AJs IPOBEJCHUS
Y4eOHBIX 3aHATHI BCEX THIIOB, Komnetorep - 2 wr.; [Ipoextop - 1 wr.; TeneBuzop - 1 mr.;
KypPCOBOTO IIPOSKTHPOBAHNS, Kommekt yaeOHoit Mmebenn Ha 50 mocaouHbIX MECT
KOHCYJIbTAaIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOTHOH
aTTecTaluu

634034, Tomckast 0071aCTh, T.
Towmck, Jlennna npocnexkr, 43, 206

7 AynuTopus A IPOBEJCHUS
y4eOHBIX 3aHATHI BCEX TUIIOB, Kommekt yuebHo mebenu Ha 132 nmocagounsix Mect; KommnbioTep -
KYPCOBOI'O IIPOEKTUPOBAHUS, 1 mt.; ITpoexTop - 2 mwT.

KOHCYJIbTallii, TEKYIIEro
KOHTPOJISI U IPOMEKYTOUHOI
aTTeCTalluu

634034, Tomckas 0061acThb, T.
Towmck, Jlenuna npocnekr, 43, 215

PaGouas mporpamma coctaBieHa Ha ocHoBe O0IIel XapaKTepUCTUKH 00pa30BaTENbHON MPOTrpaMMBbl
no crenuanbHocT 21.05.02 TlpuknagHas reosorus, cneruanu3anus «l eonorudeckas ChEMKa,
MOMCKU M Pa3Be/IKa MECTOPOKICHHUI TBEPBIX MOIE3HBIX HCKOMIAEMBIX»,

(mpuema 2016 r., ounast popma 00yueHus).

PazpaboTtunk(n):

JI0MmKHOCTD ()7 (0]

Houent Tropun 10.1.

ITporpamma ono6pena Ha 3acenanuu kadeapsl I'PIIN (ITpotokon 3acenanus kad. I'PITH Ne 28 ot
30.08.2016).

3aBeayronuii Kadenapoil-pyKoBOAUTENb
OTJIEJICHUS T€OJIOTHH Ha TpaBax Kadenpsl, A. T-M. H., JOLEHT

/T'ycea H.B./

MOIITHCH



JIucT u3MeHeHuii padoyeil mporpaMMbl IUCHUILINHBI:

Yueonblii Conep:xaHue /M3MeHeHUe O0cyxxneHo Ha
roj 3acelaHuu
oTaesneHus /kadeapol
(mpoToxo.)
2017/2018 | 1. OOHOBIEHO IIPOrpPaMMHOE 0OECIIEYEHHE. IIpoTokon 3acemaHus
yueOHsbIii rox | 2. OOHOBIIEH cOCTaB MPO(YECCHOHANLHBIX 0a3 NJaHHBIX U kad. TPIIM Ne 38 or
MH(QOPMAIMOHHO-CIIPABOYHBIX CUCTEM. 25.05.2017
3. OOHOBJICHO COJICPKAHKE PA3/ACIOB JUCIUILINHEIL.
4. OGHOBIIEH CIIHCOK JINTEPATYPHI, B TOM uncie cchutok DbC.
2018/2019 | 1. OGHOBIICHO MTPOrpaMMHOE OOECIICUYCHHE. [IpoTokon 3acemaHus
yuebHbIi rog | 2. OGHOBIIEH cocTaB NPO(ECCHOHATBHBIX 0a3 JaHHBIX U O Ne 4 o1 28.06.2018
UHQOPMAITMOHHO-CIIPABOYHBIX CUCTEM.
3. OOHOBIIEHO COJIepKaHKE Pa3IeIOB AUCIIUTIINHEL.
4. OGHOBJICH CITMCOK JINTEPATYPhI, B TOM 4ucie cchutok DBC.
5. 3MeHeHa cuctema OolleHUBaHUS (711 TUCITUTUIAH U [Iporokon 3acenganus
MIPaKTHUK, peaanu3ausi KOTOPBIX HAYHETCS C OCEHHETO OT Ne 5 o1 29.08.2018
cemectpa 2018/19 yueOHOro roj1a ¥ B OCIESIYIOIINX
ceMecTpax 0 3aBepIICHUS Peai3airy MPorpamMMel).
2019/2020 | 1. O6HOBIEHO IPOrPaMMHOE 0OECTIEYEHHE. [Iporokon 3acemaHus
yueOHblii rox | 2. OGHOBIIEH cocTaB NPodecCHOHANBHBIX 0a3 JaHHBIX U OI Nel12 ot 24.06.2019
UH(POPMAIUOHHO-CITPABOYHBIX CUCTEM.
3. OOHOBIIEHO colep )KaHUE PA3JIENOB AUCITUTUIAHEL.
4. OOGHOBIIEH CITUCOK JINTEPATYpPHI, B TOM uucie cchuiok DbC.
2020/2021 | 1. OGHOBIIEHO TPOrpaMMHOE OOECTICUEHHE. [Iporokon 3acemaHus
yueOHblii rox | 2. OOHOBIEH cocTaB MPo(eCcCHOHANBHBIX 0a3 JaHHBIX U OI' Ne21 ot 29.06.2020

UH(POPMAIMOHHO-CITPABOYHBIX CUCTEM.
3. OOHOBJIECHO CO/IepKaHUE PA3ICTIOB TUCIIUTINHEL.
4. OOHOBIIEH CITUCOK JINTEPATYpPHI, B TOM uucie cchuiok DbC.




