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1. les1u OCBOEHUSA TUCITUTIIHHBI

LlenssMu OCBOCHMS TUCIHUILIMHBI SBJIsIETCS (DOPMUPOBAHHE Y O0YUAIOIIUXCA ONPEIACICHHOTO

OOI1

poheCCHOHATTLHON IeATEIbHOCTH.

(m. 6. OO6me# xapakrepuctukun OOII) cocraBa KOMMETEHIMH MJIsS TOJATOTOBKH K

CocraBiisiionye pe3yJibTaTOB 0CBOEHHs (1eCKPUNTOPbI

Kon Pe3yabTaThI KOMIIeTeH 1)
KOMITETEHI Haumeroarue OCBOEHHS
o KOMITETEeHLHH 00II
Koxn HanmenoBanue
OIIK(Y)- | Bnanmeer onbiToM aHanmu3a HH(GOPMAaMOHHEIX
1.B1 HCTOYHHUKOB, TOM YHCJIE HHTEPHET-MCTOYHUKOB
OIIK(Y)- | BnanmeeT onbITOM 3JIEeMEHTAapHBIX HAaBBIKOB B
1.B2 MIOCTaHOBKE SKCIIEPUMEHTa M UCCIIEJOBAHMAX
Brnaneer onbiToM aHann3a pe3yybTaToB
peleHus 3a1a4, BBIOJIHEHHBIX J1a00PaTOPHBIX
OIIK(Y)- | pabot, npaBmibHOTO OPOPMIICHUS U aHAIIN3a
1.B3 rpaudeckoro MaTepuaia, CpaBHEHH ¢
W3BECTHBIMH MPOLIECCAMH, 3aKOHAMH,
MMOCTOSTHHBIMK (KOHCTaHTaMH)
CnocobHOCTh
UCIIONIb30BaTh B Brnaneer ombITOM OLIEHKH IOTPELIHOCTH
npodeccroHabHO OTIK(Y)- N3MEpEHNH, HaX0XKICHUS TOUYHBIX OTBETOB Ha
JIeITeNIbHOCTH 0a30BbIe 1. B4 TIOCTABJICHHBIE BOIIPOCHI, UCIIOJIb30BaHU S
€CTEeCTBEHHOHAYYHBIE ' KOMITBIOTEPHBIX CPEACTB 00pabOTKH
3HAHMS, BKITFOUast uHbopMaLUH
3HAHMS O TIPEIMETE U
00BEKTax M3yueHH, OIIK(Y)- | Ymeer caMOCTOSTEIHHO HAXOUTh PEIICHUS
METOAax 1.¥2 [IOCTaBJICHHOMU 3aJa4l
OIIK(Y)-1 HCCIIeTIOBaHUS, P3
COBpPEMEHHBIX OIIK(Y)- | YmeeT BHIOMpATh 3aKOHOMEPHOCTD LTSI
KOHIETILISIX, 1.¥3 pelIeHus 3a1a4, HCXOsl U3 aHAJIN3a YCIOBUS
JOCTHKEHHSAX U
OrpaHHYEHUSIX YMeeT 00BSCHSITh Ha YPOBHE THUIIOTE3
€CTECTBEHHBIX HAyK OIIK(Y)- | OTKJIOHEHHUS MOITY4YEHHBIX IKCIEPUMEHTAIBHBIX
(TIpexJie BCero XuMHuH, 1.Y4 JIAHHBIX OT M3BECTHBIX TEOPETHYECKHUX U
OMOJIOTHH, YKOJIOTHH, 9KCTIEPUMEHTAIIbHBIX 3aBUCHMOCTEH
HayK 0 3eMJie U
YeIOBEKe) OIIK(Y)- | Ymeer OoLEHUTH T'PaHUIIBI TPUMEHUMOCTH
1.6 TEOMETPUYECKON OTITHKU
OTIK(Y)- 3Haer (bYIj,Z[aMeHTaJILHLIe 3aKOHBI OIITHKH,
137 KBAaHTOBOM MEXaHWKH, (U3NKN aToMa U
aTOMHOTO s/Ipa
3HaeT OCHOBHbIE (PU3NUECKHE TEOPHHU ONTHKH,
KBAaHTOBOW MEXaHHMKH M (PU3UKH aToMa U
OIIK(Y)- | aToMHOTrO siipa, MO3BOJIAIOIINAE OTIMCATh
1.38 SIBJICHUS] BOJIHOBOW M KBAHTOBOM OIITHKH,

KBaHTOBOM MEXaHUKH, U MPEAEIIb
NIPUMEHUMOCTH 3TUX TEOPUM

2. MecTo aucuuniaunsl B crpykrype OOII

I[I/ICI_II/IHJII/IHa OTHOCUTCS K 0a3oBoii wactu bnoka 1 yqeGHoro IJ1aHa 06p3.30BaTCJIBHOI7I

MIPOTrpaMMBI.

3. Ilmanupyemble pe3yJbTaThbl 00yUeHHUsI 10 TUCHHUIIJIMHE




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

ILnanupyemble pe3yJIbTaThl 00y4eHHsI 10 JHCIHUILTHHE

uccieioBaHuAX ¢ ucrnonb3oBanueM 11K u mpukiagHEIX TPOrpaMMHBIX CPEACTB
KOMITBIOTEPHOU TpauKH

Kon HaumeHnoBanue LTI

PII-1 [IprMeHsATh 3HAHUS OOIINX 3aKOHOB, TEOPHIL, yPaBHEHUH, METOJI0B (PU3UKH IIPU OTK(Y)-1
pELICHNH 33124 B TPO(ECCHOHATIPHON AEATEIBHOCTH
BhImonHATE PU3NIECKUH SKCTIEPUMEHT C IPUBICYCHUEM METOI0B MAaTEMAaTHIECKOH

PA-2 OIIK(Y)-1
craTucTUku 1 UT
Brnanets MeTOZaMu TEOPETHUYECKOTO U SKCIIEPUMEHTAIFHOTO HCCIIEJOBAHMS,

PI-3 METOAAMH TTOUCKa U 00pabOoTKH HH(OPMAIIHH, METOIaMH PEIICHHS 3a7ad C OIIK(Y)-1
TPUBJICYCHUEM MTOTYICHHbIX 3HAHUH
Brnanets oCHOBHBIMYU IpHeMaMu 0OpabOTKHM W aHaNIN3a SKCHEPHMEHTAIbHBIX

PI-4 JIAHHBIX, TTOJy4eHHBIX IPH TEOPETHYECKUX M IKCIIEPUMEHTAIBHBIX OTK(Y)-1

OHCHO‘IHBIG MCPONPUATHA TCKYHIEr0 KOHTPOJIA H HpOMeX(YTOqHOﬁ aTTeCTaluu
MMpEACTABJICHBI B KAJICHAAPHOM peﬁTHHI‘-HHaHe JUCHUITIIMHBI.
4. CTpyKTYpa U cofep:KaHue U CHUIITUHBI
OcHOBHBIE BH/1bI y‘leﬁHOﬁ AEATECJIBbHOCTH
DopmupyeMmblii
Pa3nenbl I CHUAILIMHBI pesy ibTar Buabl yueOHOi 1eATeIbHOCTH SR
00y4eHus o BpEMeHH, 4.
JAUCHUILIHHE
Paznen (moayas) 1. PI-1 Jlexmn 16
DJIeKTPOMArHUTHBIE BOJIHBI. BosiHOBast PA-2 [IpakTryeckue 3aHATHS 16
ONTHKA PJI-3 JlaGopaTopHbIe 3aHATHS 8
P-4 CamocrosTensHas pabora 68
Paznen (Moay.n) 2. PI-1 Jlexmn 16
KanroBas ¢pusuka. ®uznka aTomMoB, PA-2 [IpakTryeckue 3aHATHS 16
MOJIEKYJ1, ATOMHOT0 SIAPA U PJI-3 JlabopaTopHble 3aHATHS 8
3JeMEeHTAPHBIX YaCTHI P-4 CamMocTosTenpHas paboTa 68

COI[Cp)KaHI/IC pa3aciioB JUCHHUITIJINHBI:

Paszoen 1. 3ﬂekmpomaznumuble 60JiHbl. Boninosas onmuka

JuddepennunanbHoe ypaBHEHHE ISl 2JIEKTPOMArHuTHOM BOJIHBI U ero peuieHue. KopmyckymsipHo-
BOJIHOBOM Jlyanu3M CBOMCTB cBeTa. BOJIHBI ONTHYECKOr0 Auana3oHa (CBETOBbIE BOJHBI) — YaCTHBIN
clly4yail 3JIeKTpOMarHUTHBIX BOJH. MHTepdepeHus II0CKMX MOHOXPOMaTHYECKIX CBETOBBIX BOJIH.
KorepeHnTHOCTh (BpeMeHHasi U MPOCTPAHCTBEHHAsA). MeTo/bl MOy4eHHs] KOT€PEHTHBIX CBETOBBIX

BOJIH W HabmojeHus uHteppepeHuun. Judpakuus cera.

IMpunnun I'roitrenca-dpenens.

Hudpakus Ppenens u Dpaynrodepa. ucnepcus csera. Knaccuueckas Teopusi IUCHEPCHU.
[Tornomenune csera. Paccesnue cmera. [lomspusauus cBera npu oTpakeHUH. MHTepdepeHums
MOJIAPU30BAHHBIX J'Iy‘-IGfI. TermnoBoe HU3JIY4YCHUC U C€ro XapaKTCPUCTUKU. 3aKOHBI TEIJIOBOIO
mznydyenus (Kupxroga, Credana-bonbimana, Buna). KBantoBas rumotesa Ilmanka. ®opmyna

Tlnanka.

Tembl Jekumii:

Jlexuus 1. DeKTpoMarHuTHbIE BOJHBI M X CBOMCTBA

Jlexmus 2. UnTepdepeniys BOIH, CIIOKEHUE BOJH. DHEPTHUS BOJTHBI
Jlexuus 3. UnTtepdepeniys cBeta

Jlexmus 4. Qudpakuus ceeta. Meton 300 Operens

Jlexuus 5. Iudpakius cBera, TUPpaKkIIMOHHAS PELIeTKA

Jlexuus 6. [onspusanus ceeta

Jlexuus 7. lucniepcusi, MOTJIOIIEHUE CBETA

Jlexuus 8. TermioBoe u3nyyeHne



Tembl IpaKTHYECKUX 3AHATHI:
1.BBoiHOE 3aHATHE. DJIEKTPOMATHUTHBIE BOJHBI U UX CBOMCTBA
. Cnoxenue BoaH. HTEpdEepeHIrs BOIH
. UaTepdepennus creta
. Mudpakuus Openens. Meroxa 30u Openens.
. Hudpakuus Opayarodepa. Judpakimonnas pemerka
. [lonapusanus ceera
. KonTponbnas pabora.
. TemuoBoe nu3iydeHue

OO\ WD

Ha3Banus n1abopaTopHbix padoT:

Omnpenenenne raaBHOTO (POKYCHOTO PACCTOSHUS TOHKHUX JINH3.

H3mepenue nokaszaresns IpeaoMIeHHUs )KUIKOCTH ¢ TOMOUIbIO pedpakTomeTpa.

HccnenoBaHue sBJICHUS JUCIIEPCUU CBETA.

HNuTtepdhepomerp MalikenbCcoHa.

N3mepenne nocrossHHOM 1 l1aHka CrieKTpoOMEeTpUYECKUM METOIOM.

H3mepeHne cBeTOBOM BOJIHBI U pauyca KPUBU3HBI JIMH3bI C TOMOIIBI0 Kosiel HpioToHa.

HccnenoBanne audpakiiny cBeTa Ha IEPUOJUIECKUX CTPYKTYPax

H3mepeHue UIHHBI CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKIIMOHHON PEIIETKHU.

Omnpenenenne nocrossuHor Credana-bonpimana u moctostHHOM [lnanka npu momonu

ONITUYECKOTO MUPOMETPA C UCUE3AIOIICH HUTHIO.

10. Uzyuenue BHEMIHETO (HOTO-IEKTPUIECKOT0 AP (deKTa U onpeeneHne mocTossHHou [Inanka.

11.OnspiT FOHTA.

12. laTepdepeHnns cBeTa OT KOTePEHTHBIX TOYCUHBIX UCTOYHHKOB.

13.Omnpenenenue ckopocTy CBETa

14. Mzyuenue nudpakiuy CBETa HA IEPHOJUICCKUX CTPYKTypax

15.M3yueHue 3aBUCMMOCTH TIOKA3aTesl MPEIIOMIICHUS TPU3MBI OT JITMHBI BOJHBI CBETA

16.MonO-01. HopmanbHas qucrepcusi.

17.MonO-02. AHoManbHas AUCTIEPCHSL.

18.U3mepenne IMHBI CBETOBOM BOJIHBI M paJWyca KPHUBHU3HBI JIMH3BI C TIOMOIIBIO KOJEIl
Herorona

19.0npeneneHrie UIMHBI CBETOBOW BOJHBI HMHTEPPEPEHIIMOHHBIM METOJOM C TOMOIIBIO

ounpusmbl OpeHens.

CoNoR~LNE

Paznen 2. Keanmoesasa ¢uszuka. Dusuxa amomos, MOneKyl, AmMOMHO20 A0paA U

DJ1eMEHMAPHBIX YaACMUY,

CBeToBbI€ KBaHTBI. DHEPrus, UMIyIbC U Macca (oToHOB. PoT0d(P(PEKT U ero 3akoHbl. YpaBHEHUE
OliHmTeHa 1151 (oToad(deKTa U SKCIepUMEHTalIbHbIE METO/IbI €ro poBepku. Dddext KomnToHa.
JaBnenue cBera. KopmycKynasipHO-BOJIHOBOW Iyalu3M MaTepuUd U €ro ONbITHOE O00OCHOBaHME.
['mnoresa npe bpoiinsa. CooTHomieHue HeompeaeneHHOCTel. BomHoBas ¢yHKIUS #u - ee
cTaTUCTHYeCKUi cmbici. YpaBHenue lllpeaunrepa (BpemeHHoe M cTanMoHapHoe). Yactuna B
OJIHOMEpHOM noTeHManbHol siMe. TyHHenbHbIN dQdekT. [Ipubnnxenre cuabHOM U c1aboi CBSI3U.
Mogens CBOOOJHBIX 3JEKTPOHOB. DJIEMEHTHI 30HHOW TEOPHHM KpPUCTALUIOB. YpoBeHb Depmu.
Jlenenue TBEpABIX TN Ha JUAJIEKTPUKH, METaJUIbl, MOMyNpoBOAHUKU. KBaHTOBas Teopus
ANEKTPONPOBOJIHOCTH U TEMJIONPOBOJHOCTU MeTaIoB. CTpOeHUE KpUCTAIUIOB. THIIBI MEKaTOMHOMN
CBA3M B TBepabIX Tenax. JlepekTel B KpHcTauiax (TOYEeuUHbIe, JUHEHHBIE — IUCIIOKAILUH).
[TnacTHUHOCTH M MPOYHOCTH TBEPABIX Tel. PemeToynas TemaonpoBoaHocTh. Dddext Méccbayrpa
U ero npuMeHeHue. Pu3nyeckrue OCHOBBI METOJI0OB KOHTPOJIS KaueCcTBa MaTEpUAIIOB.

Anepnas monens aroma. AtoMm Boopoza 1o teopuu bopa. IlpoctpancTBenHoe kBaHTOBaHME. CIIMH
anekTpoHa. Atom Bomopoja mo teopun Illpenunrepa. MHorosnekTpoHHble aToMbl. [IpuHIMN
[Taynu. Ilepuonnueckas cucrema snementoB .M. MenneneeBa. Monekyibl. MoseKyibl BOIOPOA.




OoOmenHoe B3aumojeiicTBue. PangnoakTuBHOCTH. PangnoakTHBHOE mpeBpailieHue saep. SnepHbie
peaKkuuu M UX OCHOBHBIC TUIBL. VMICKyCCTBEHHAs paiMOakTUBHOCTh. llenHas peakuus nencHus.
Snepubiii peakrop. [Ipobiema ynpaBiisieMbIX TEPMOSICPHBIX peakuil. DKOJIOTUYECKHE BOIPOCHI
COBPEMEHHOW YHEPTETUKHU.

Wepapxust ctpyktyp marepuu. Yactuupsl U antnyactuiibl. DOTOHBI, JIENTOHBI, aJPpOHbI (ME30HBI,
OapuoHbl, runeponsl). yHameHTadbHbIC B3auMoAeHcTBUA. CrcTeMaThKa HJIEMEHTApHbBIX YaCTHLI.

TeMBI JeKIM:

Jlexnus 1. D1eMeHTE KBAHTOBOM MEXaHHKU

Jlexuus 2. YpaBaenue llpeaunrepa u ero npumMeHeHue

Jlexnus 3. Ypasuenue Llpenunrepa u ero npuMeHeHHEe, TYHHETbHBIN (P dexT
Jlexuus 4. Kimaccuyeckas Teopusi CTpOEHHUS aToMa

Jlexnust 5. DneMeHThl (PU3UKH TBEPIOTO Tea

Jlexuust 6. MHOT03JIEKTPOHHBIE aTOMBI

Jlexnust 7. DneMEHTHI AACPHON (HU3UKU

Jlexuust 8. DemMeHTapHbIE YaCTUIIBI U UX CBOMCTBA

TeMbl NPAKTHYECKUX 3aAHITHIA:
®oTorddexT, TaBIeHUE CBETA.
. Opdext Komnrona. Bonusr ne bpoitns
. YpaBuenue lllpenunrepa u ero mpuMeHeHHE.
. AToMm BoOpoOJa
. CocTaB 1 XapaKTepUCTUKN aTOMHBIX SI7IEp.
. SInepHbie peakuu
. DNIEeMEHTapHBIC YaCTUIIBI I UX CBOWCTBA
. KonTtponbHas pabora

0~NOoO LA WLNE

Ha3zBanus 1adbopaTopHbIX padoT:

N3mepenne noctosHHOM [IaHka cieKTpOMETpUYECKUM METOIOM.

Hccnenoanue qudpakiiuy CBETa Ha NEPUOANUYECKUX CTPYKTYypax

Oneir ®panka u ['epua

CrarucTtuka cuera 3J1IeMEHTapHbIX YaCcTHUIL

Omnpit HOHra.

HuTepdepeHius cBeTa OT KOTePEHTHBIX TOUYEYHBIX HCTOUYHUKOB.

Omnpenenenne CKOpOCTH CBETA

N3ydeHnue audpakiuy cBeTa Ha MepUoINYECKUX CTPYKTYpax

W3y4eHne 3aBUCUMOCTH [10Ka3aTesl IPEJOMIIEHHUS IIPU3MBI OT JUIMHBI BOJIHBI CBETA
5. Opranusanusi cCaMOCTOATEIbLHON PadoThI CTY/ICHTOB

CoNoO~WNE

CamocTrosTenbHass paboTa CTYJIEHTOB NpPU W3YYEHHWU IJUCHMIUIMHBI NPEAYCMOTpEHa B
CIIEYIOIINX BUAAX U opmax:

— Pabora ¢ NEKIIMOHHBIM MaTepUaIOM, TOUCK M 0030p JHUTEPATYPhl U DIIEKTPOHHBIX
HMCTOYHUKOB WH(OpMAIMHU TI0 MHIUBUIYATBHO 3aJaHHON MpobiieMe Kypca;

— Pabota B 31MeKTpOHHOM Kypce (M3y4eHHE TEeOpeTHYECKOro MaTepuasa, BBIOTHEHUE
WHIWUBUAYAIBHBIX 32/IaHUH U KOHTPOJIUPYIOIINX MEPONPUSITHIA U JP.);

— W3ydeHne TeM, BHIHECEHHBIX Ha CAMOCTOSITEIHHYIO TPOPAOOTKY;

— Ilouck, ananus, CTpYKTypUpPOBaHUE U TIPE3CHTAIUsT HHPOPMAIIHH;
BrimonHeHue 1oManiHux 3a1aHuid, OTYETOB 0 TaOOPATOPHBIM paboTaM;
[ToaroroBka k 1a6OPaTOPHBIM paboTaM, K MPAKTUUECKUM U CEMHUHAPCKUM 3aHSITHSIM;
— IloaroToBka K OLIEHUBAIOIIUM MEPOIPUATHUSIM;



6. YuyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneuyeHue TUCIHILIMHBI
6.1. YueOHO-MeTOANYIECKOE 00€ecIIeueHue

OcHoBHasi IUTEpaTypa

. Casenbes, . B. Kypc o6mieit ¢pusuku: yuedHoe mocoodue: B 5 tomax / M.B. CaBenbeB. — 5-¢
u3n. — Cankr-IlerepOypr: Jlanp, [0. r.]. — Tom 5: KBanToBas ontrka. ATomMHasi pusuka.
dusnka TBepaoro Tema. Gu3nKa aTOMHOTO sapa U deMeHTapHbIX yactul, — 2011, — 384
c. —// Jlanb: anekTpoHHO-OnOMHnoTeuHas cucrema. — URL: https://e.lanbook.com/book/708
. (mara obpamenus 05.04.2017) — Pexxum gocryna: u3 koprnopatuBHoit cetu TIIY - Tekcer:
3JIEKTPOHHBIN

. .CuByxun JI. B. O6mmii xypc ¢usuku yuedbHOe mocodbue: B 5 1. T. 4 : Onruka / J[. B.
CuByxuH. — 3-¢ wusm., crep. — MockBa: ®usmarmur, 2013. — 792 c¢. — URL:
http://znanium.com/catalog/product/944794. (mara oOpamenus 05.04.2017) - Pexum
noctyna: u3 koprnopatuBHou cetu TIIY .- TeKCT: 3neKTpOHHBIN

. CuByxun /[. B. O6mwuii kypc pusuku ydgedHoe mocodue: B 5 T. T. 5: ATomMHas u sjuepHas
¢uzuka . — 3-e uzn., crep. / J. B. CuByxun . — Mocksa: @usmarnur, 2008. — 783 ¢. —
URL.: http://znanium.com/catalog/product/944829 (marta o6paruenus 05.04.2017) -Pexum
Joctyna: u3 kopnopatuBHou cetu TIIY .- TeKCT: 3neKTpOHHbIN

. Hernad A. A. Kypc usuku : yueOHuk B 31ekTpoHHOM opmate / A. A. lernad, b. M.
ABopckmit. — 9-¢ wm3m. crep. — MockBa: Axanmemus, 2014. — URL- —
- http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf  (mara oGpamienust 05.04.2017) -
Pexxum nocrtyna: u3z kopnoparuBHoi cetd TITY .- TekcT: aneKTpoHHbIN

. Tpodpumona T. U. Kypc pusuku: yueOnuk B snexrponHom ¢opmare / T. . Tpodpumoa. —
20-¢ u31I., crep. — Mockaa: Axanemus, 2014. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf . (mara o6pamenus 05.04.2017)
- Pexxum nocryna u3 kopriopatuBHou cetu TIIY .- TeKCT: 31eKTpOHHbBIN

JlonoJIHUTeIbHAS JTUTepaTypa

. Jlaancoepr I'. C. Ontuka / I'. C. Jlauncoepr. — 6- e u3a. crep.— MockBa : Ou3MaTiuT,

2010. — 848 c.

Ontuka: yuebHoe mocobue / B.C. AxkunbmuH, H.JI. HMcromuna, H.B. Kanenosa, FO.U.

Kapxoscknii; mon penakmueit C.K. Cradeea. — Canxr-Iletepoypr: Jlans, 2015. — 240 c.

— ISBN 978-5-8114-1671-4. — TekcT: >1neKTpoHHbIH // JlaHb: 351eKTPOHHO-OMOINOTEeYHAs

cucrema. — URL: https://e.lanbook.com/book/56605 . (mata obpamenust 05.04.2017) —

Pexxum nocrymna: u3 kopnopatusHou cetu TIIY

. Tropun 0. U. ®uszuka. Ontuka: yueonuk / Tropun 0. U., Yepnos U. I1., Kprouxos 1O. IO.
— Tomck: H3a-Bo TIIY, 2009. — 240 C. —

URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf. (mara ob6pamenus 05.04.2017) -

Pexxum nocrymna: u3 koprnopatuBHou cetd HTD.- Tekcr: anekTpoHHbIN

. Twopun F0. U. ®usuka. KeanroBas ¢usuka: yueonuk / Tropun 0. U., Yepnos U. II,
Kproukos 0. 0. — Tomck: M3p-so TIIV, 2009. — 320 c¢. —

URL: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf. (mara o6pamenus 05.04.2017) -

Pexxum nocrymna: u3 koprnopatuBHou cetu TIIY.- TekcT: 351eKTpOHHBII

. Trwopun, FO.N. ®usuka. AnepHas ¢usuka. Ousuka 371€MEHTApHBIX YacTUll. AcTpodusmka:
yuebnuk / FO.M. Tropun, WU.I1. Yepnos, F0.}O. Kproukos. — Tomck: TIIY, 2009. — 252 c.

— ISBN 978-5-98298-647-7. — TekcT 3nekTpoHHBIH // JlaHb: 37IEKTPOHHO-OMOIMOTeYHAS

cucrema. — URL: https://e.lanbook.com/book/10284 . (nara oOpamenus 05.04.2017) —

Pexxnm noctymna: u3 kopnopatusHou cetu TITY

6.2. UndopmanmoHHoe ¥ IporpaMMHoe odecrneyeHune


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

Internet-pecypcst (B T.4. B cpene LMS MOODLE wu pap. oOpa3oBarenbHble H

OMOIMOTEYHBIC PECYPCHI):

1.

OnexTpoHHbIi kKypc «®Pusuka 3». Pexxum gocryna:
https://stud.Ims.tpu.ru/course/view.php?id=2062

Marepuansl npeactaBiensl 16 mMoayiasmu. Kakaplii MOIyNb COACPKUT MaTepUaibl IS
MOATOTOBKU K MPAKTUYECKOMY 3aHSATHIO, K JIEKIIUU, BAPUAHTHI HHIMBUYaIbHBIX JOMAIIHUX
3aJIlaHUM 71 CaMOCTOSITENIbHOM pabOThl, TECTHI.

DIIeKTPOHHBIN Kypc «BUpTyallbHBIN Ja00paTOPHBIN MPAKTUKYM 110 (BU3HKE». Pexum
noctynahttps://stud.Ims.tpu.ru/course/view.php?id=2337

Kypc npencraBnsier co60ii KOMIUIEKT BUPTYaJbHBIX J1a00paTOpHBIX paboT. Matepuan
CTPYKTYPUPOBAH IO TEMaM Kypca U COJIEPKHUT: METOIMYECKHE YKa3aHUS K BBIMIOJHEHUIO
nmabopaTopHbIX paboT, TECTHI Ui MPOBEPKU 3HAHUMN, (OPMBI OTUETA.

Mertonudeckue yka3aHus K JlabopaTopHbeIM pabotam:. Pexxum mocryma:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4
Mertoanueckue ykazaHus K MPaKTUYECKUM 3aHATHsIM. Pexxum pocryna:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nnoOxod7_4
NudopmannonHo-cripaBouHbix cucrema «Komaeke» - http://kodeks.lib.tpu.ru/
Hayuno-snekrponnas 6udmunoreka eELIBRARY.RU - https://elibrary.ru/defaultx.asp
OnekTpoHHO-0nOIMoTeyHast cuctema «KOHCYIbTaHT CTyIeHTa»
http://www.studentlibrary.ru/

DJekTpoHHO-0MOIMOTeuHast cucteMa «Jlanby - https://e.lanbook.com/
DnekTpoHHO-0MbMoTeuHast cucrema «HOpaiit» - https://urait.ru/

10. DnexTpoHHO-OMbIMOTEeYHas crctema «ZNANIUM.COM)» - https://new.znanium.com/

Jluuensnonnoe mnporpamMmmHoe  obecrneuenne (B coorBeTcTBUM ¢ IlepeuHem

JINIEH3HOHHOr0 NporpaMmMHoro odecneyenusi TITY):

1.Office 2007 Standard Russian Academic; Office 2013 Standard Russian Academic; Office 2016
Standard Russian Academic; Microsoft Office 2010 Professional Plus Russian Academic

2. LibreOffice.

3. Cisco Webex Meetings.

4, Zoom.

5. Adobe Acrobat Reader DC.

6. Adobe Flash Player.

7. Google Chrome.

8. 7-Zip;

9. AkelPad;

Design Science MathType 6.9 Lite;

Far Manager;

Mozilla Firefox ESR;

NI LabVIEW 2009 ASL,;

Notepad++;

OEF OpenBoard;

Oracle VirtualBox;

ownCloud Desktop Client;

Putty;

Tracker Software PDF-XChange Viewer;
WinDjView;

Wolfram Mathematica 12 Academic Network;
XnView Classic.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,


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
http://kodeks.lib.tpu.ru/
https://elibrary.ru/defaultx.asp
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/
https://new.znanium.com/

7. OcoOble TpeOOBAHMS K MAaTEPUAIHbHO-TEXHUYECKOMY O0ecTeYeHU 0 U CIIUTIIUHbI

B yuebGHOM mpoliecce Ucnoab3yercs cienyroliee 000pyJoBaHue:

HauMeHnoBaHMe cniemUAIbHBIX

Ne . HaumeHoBaHuEe 000py10BaHUSA
MoOMeILleHNH
1. AynuTopust 1yt npoBesieHnst yaeOHsIx | 6/locka ayquropHas HacTeHHas - 1 mr.;
3aHATHH BCEX TUIOB, KypCOBOIO Komrurext yue6Hol MeGenn Ha 46 TOCaOUHBIX MECT;
IIPOEKTUPOBAHUSA, KOHCYIbTALUH, Tenesuzop - 1 mr.;
TEKyLIEro KOHTPOJIA U IpoMexxyTouHoi | Kommbrorep - 1 mrt.
aTTecTalluH
34034, Tomckast 00aacTh, r. ToMck,
VYcona ynuia, 7, 346
2. AynuTopust 1yt npoBesieHnst y4eOHsIx | Jlocka aynuTopHas HacTeHHas - 1 mr.;

3aHATHIA BCEX TUTIOB, KYPCOBOTO
MPOEKTHPOBAHHSI, KOHCYJIbTAIHUIA,
TEKYIIET0 KOHTPOJIS H IPOMEKYTOUHON
aTTeCcTalul

634034, Tomckas o0aacTh, r. ToMck,
Vcosa ynuiia, 7, 327

Kommnekr yueOHOM Mebern Ha 42 MTOCaT0YHBIX MECT;
Kommnsrorep - 1 mit.;
Tenesuzop - 1 mrt.

AynuTopust 1Jisi IPOBEICHUS yIeOHBIX
3aHSATHI BCEX TUIIOB, KYPCOBOTO
MPOEKTHPOBAHUSI, KOHCYJIbTAIUHA,
TEKYIIEr0 KOHTPOJIS H IPOMEKYTOUHON
aTTeCTaIlUH
634034, Tomckas 0o6aacTh, r. ToMck,
Jlenunna npocrexkT, 43, 206

Kommiekr yue6Hoit MeOenu Ha S0 mocagovHbIX MECT
IIpoexrop - 1 mt.;

Tenesuzop - 1 mwr.;

Komnsrotep - 1 mir.

4. Aynutopust 1t npoBenieHust yaeousix | IIpubop "Konbna Hetotona" - 1 mit.;YcranoBka nabopat " Onpenenenne
3aHATHH BCEX TUIIOB, KypCOBOIO ¢oxycHbIX paccrostauii " - 1 wT.;IIpu6op HY3010E, 030V-10A 2xLED - 2
IIPOEKTUPOBAHUSA, KOHCYIbTALUH, wit.;JlaGoparopnas padota "JIuneiHble ciekTpsl” - 3 wT.;HTEphEepomeTp
TEKyILEero KOHTpoutst u mpomexkyrodnoi | JIMP-1 - 1 wrr.;IIpu6op HY 3005 0-30V-5A - 2 wrt.; YueGHsiii nmpubop mist
aTtrectanu (yaeOHas nabopatopusi) HCCIeI0BaHus NoJsipu3anuu cBeta - 1 mwr.;[Tupomerp [Ipomuns-M1 - 1
634034, Tomckas obnacts, T. ToMck, wt.;JJabopaTopras pabora "Omneir ®panka-I'epma ¢ pryTpro" - 1
Jlennna npocrmexT, 43, OIIT02 wt.;Mcrounnk pryTHBIi - 1 mT.;Becst nabopatopusie BJITD-5000r ¢ rupeit

kanubpoBouHoit 2 kr F2 - 1 mr.;uTepdepomerp Dabdpu Ilepo - 1
wt.;HTepdepomerp XKamena - 1 mr.;JJaGopaTopHas ycraHOBKa
Monspuzauus - 1 wr.;IIpudop MXD-5040 undp.mMyasTaMeTp - 2
mt.;O00pynoBanue s adboparopun dusmka 4.3 - 1 wT.;JIY OcHOBHBIC
CBOIiCTBa BOJIHOBHBIX siBJIeHHH - 1 mT.;JJaboparopHas ycranoska OITK-02 -
1 mr.;JJabopaTopHas pabora "Iudpakius Ha cucTeMax menen u
IudpakIoHHEIX pemeTkax” - 1 mrt.;Pedpaxromerp mabopatopusiii UPD-
454b-2M - 1 wr.;[lonspumerp s sxxuakux cpeq CM-3 - 1
mit.;JJabopatopHas pabora "MHTephepomerp Maiikenbcona” - 1 mwr.;IIpubop
"IMonepuszanus” - 1 mr.;MuTephepomerp "dadpu-Ileppo" - 2
mit.;JJabopatopHas pabora "HabmroneHre u n3MepeHne CrieKTpoB, U
OIpe/IeNIeHNEe ONITHYECKUX mapameTpoB mpusm" - 2 mr.;[Ipudop KPC-
S230CWX 118.380TBiun,2.97,0. 11k Bugeokam. - 1 mr.;Mukpockor
"I[Momam" - 1 mT.;MoHOoXpoMaTop MYM - 1 mT.;MoynsHbI# yaeOHBIH
komiuiekc MYK-OB "Onrrka u TeroBoe uzinyderue" - 2 mT.;MogyisHbII
yuaebHnsiit komruiekc MYK-OK "KBanToBas ontuka" - 2 mr.; YaeOHO-
nabopatopHbIit kKomiieke 1o gusuke 4.3 - 1 mr.;[Ipudop HY5002 0-50V-2A
- 1 wr.;JleTekTop CUMHTHUIUILMOHHBIN - 2 1mT.;I"oHromeTp - 1
wit.;onnometp I'C-2 - 4 .

Kommekt yueOHo# Mebenu Ha 25 mocalouHbIX MECT

KommeroTep - 3 mrT.

5. Aynuropus Ui ipoBeeHus yaeOHbIx | Kommekt yue6HOI Mebenn Ha 202 OCaJOYHBIX MECT;

3aHATUHA BCEX TUIOB, KypPCOBOTO [Ipoekrop - 2 wrT.;
MIPOEKTUPOBAHUS, KOHCYIbTALIUH, Komnsrotep - 1 mT.
TEKYIETO KOHTPOJIS ¥ IIPOMEXYTOTHON
aTTecTaluu
634034, Tomckast 065acTb, . TOMCK,
JlennnHa npocrmiekT, 43, 210
6. Aynuropus Ui ipoBeaeHust yaeOHbIX | Kommekt yueGHOM Mebenn Ha 30 MOCcagoYHBIX MECT

3aHATHI BCEX THIIOB, KypCOBOTO
MPOEKTHPOBAHNS, KOHCYIbTAIlUH,
TEKYIIETo KOHTPOJISL ¥ IIPOMEXYTOTHON

Komnsrotep - 1 mT.;
[Ipoekrop - 1 mT.




HaunmenoBanme CIIeMHAJIbHBIX

3aHATHI BCEX THIIOB, KypCOBOTO
NPOEKTHPOBAHHUS, KOHCYJIBTAIHIH,
TEKYIIEr0 KOHTPOJIS M MIPOMEXKYTOUHOM
aTTeCcTaluu

634034, Tomckast 0651acTb, . TOMCK,
JlennnHa npocrexT, 43, 001

Ne N HaumeHoBaHue 000py10BaHUS
MoMeLeHnH
aTTecTaluy
634028, Tomckas 0061acTh, I. ToMcK,
JlennHa npocrmexT, 2, ctpoed. 1, 310
7. Aynuropus 1t npoBeaeHus yueOHsix | Jlaboparopnas padota "Onbir @panka-I'epua ¢ prytsio" - 1 mr.;Ilpudop
3aHATHH BCEX TUIIOB, KypCOBOIO "Konbpna Hetorona" - 1 mrr.;[Ipermsnonnsnii uatepdepomerp Maiikenscona -
IIPOEKTUPOBAHUSA, KOHCYIbTALUH, 1 mt.;JIaGoparopras paborta "Omnpenenenue ckopoctr csera” - 1
TEKYILETO KOHTPOJIS M IIPOMEXYTOYHOH | INT.;YCTaHOBKA IS HCCIIEAO0BAHHS 3aKOHOB TEIIIOBOTO M3IIydeHns - 1
aTTecranuy (yueOHas 1abopaTopHs) IIT.; Y CTAaHOBKA JUTS OIpesieIeHus IToCTosTHHON [Tmanka
634034, Tomckas o6nacts, r. ToMck, CHEKTpOMeTp.MeToAoM - 1 mt.;JlabopaTopnas pabora "Onruueckas
Jlenunna npocrexkT, 43, 108 akTHBHOCTB" - 1 mT.;JJabopaTopHas pabora "HaGmonenue u usmMepeHue
CIIEKTPOB, U OMpeeICHHE ONTHYCCKUX MapaMeTpoB mpusm" - 2
wit.;[efikep-unkydatop ES-20 - 1 mt.;VicTouHuk pTyTHBII - 2
IIT.; Y CTAHOBKA JUIS 9KCIIEPEMEHT. TIPOBEPKH COOTHOLIECHHS HEOTPEeIe. [T
¢otoHOB - 1 mT.;[Ipn6op "Onsir @panka u ['epra” - 1 mr.;Mukpockomn
"IMomam" - 1 mt.;JJaboparopras ycranoka "3akon Credana-
6ospriMana"P2350101 - 1 mr.;Tornomerp - 2 mw.;[1pubop "Crexrp H2" - 1
wt.;JJabopatopHas pabora "UnTepdepomerp Maiikenscona” - 1 wr.;IIpudop
KPC-S230CWX 118.380TBnun,f2.97,0. 11k Buneokam. - 1 mr.;YcraHoBKa
JUISL UCCTIEIOBAHMS CBETA C PA3INYbIMU COCTOSIHUSIMU MONsApU3anuy - 1
mrT.; Y craHoBKa Jabopar " Onpenenenne GokycHBIX paccTosaui " - 1
IIT.; Y CTAaHOBKA JUTA McClieioBanus audpakiun Opaynrodepa Ha
HepUoaUYecKoil cTpykType - 1 1mT.;
Kommiekr yueGHOIt Mebenu Ha 25 mocanounbix MecT;Ikad
o61enabopaTopHsblii - 2 wT.; Tym6a mogkarHas - 1 mT.;
ITpuntep - 3 wrt.; IIpoekrop - 1 mT.; Komnsrotep - 8 mrT.
8. Aynutopus s nposeneHus yaeOHsix | KommekT yueOHoit mebenu Ha 30 mocagoYHbIX MECT
3aHATUHA BCEX TUIOB, KypCOBOTO IIpoexTop - 1 mr.;
MIPOEKTUPOBAHUS, KOHCYIbTALUH, Kowmmnerorep - 1 mir.
TEKYILETO KOHTPOJIS ¥ IIPOMEXYTOYHON
aTTecTaluu
634028, Tomckast 06sacTb, . TOMCK,
JlennHa npocriekT, 2, ctpoex. 1,309
0. Aynutopus s nposeneHus yueOHsx | KommuiekT yueOHoi Mebenu Ha 22 OCaJOYHBIX MECT
3aHATUHA BCEX TUIOB, KypCOBOTO Kommnerorep - 1 mr.;
MIPOEKTUPOBAHUS, KOHCYIbTALUH, IIpoexTop - 1 mr.
TEKYILETO KOHTPOJIS ¥ IIPOMEXYTOYHON
aTTecTaluu
634028, Tomckast 06s1acTb, . TOMCK,
JlennHa npocmiexkT, 2, crpoen. 1, 307
10. | Aynuropus nns nposeneHus y4eOHbIX | Jlocka ayaMTOpHAs HACTEHHas - 2 INT.;
3aHATHIA BCEX TUIIOB, KYPCOBOTO Kowmrmiekr yue6Hoit Mmebenn Ha 120 ocagoyHbIX MECT;
MPOEKTUPOBAHMUS, KOHCYIBTALIUH, Kommsrotep - 122 mr.
TEKYILETO KOHTPOJIS ¥ IIPOMEXYTOYHON
aTTecTaluu
634050, Tomckast 06sacTb, . TOMCK,
JlennHa npocnexT, a. 30, 204
11. | Aynuropus nns nposeneHus ydeOHpix | KoMmmuiekt yueOHOM Mebenu Ha 24 moCaJ0YHbIX MECT

PabGouast mporpamMma cocraBieHa Ha ocHoBe OOmel XapaKTEPUCTHKHA 00pa3oBaTebHON

nporpammsl 1o HarmpasiaeHuio 03.03.02 — duzuka (nmpuema 2017 r., ounas popma oOyueHus).




Pazpaborunk(u):

OJDKHOCTH OAIMUCH
I I dUO

JloueHT %Z/’/ KpaBuenko H.C.

rd

[Iporpamma omoOpena Ha 3acefaHMH KadeApbl 3KCIEPUMEHTAIBHON (GU3UKH (IIPOTOKOJI OT
«23» 06 2017 1. Nel7).

3aB. kadeapoil-pyKOBOIHUTENH OT/ACIICHHS Ha [IpaBax Ka(beﬂme_V %
/

I.T.H, npodeccop /llamanun U.B./
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