MMHUCTEPCTBO HAYKH 1 BBICHIET'O OBPA3BOBAHUS POCCHUICKOI ®EJEPALINN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O OBPA3OBAHNS
«HAITMOHAJIbHBIM UCCJIEJOBATEJIBCKUM TOMCKUIM TTOJTUTEXHUYECKHH

YHUBEPCUTET»

YTBEPXJIAIO

Jupexrop LIBUII

YaitKOBCKHI
2020 r.

PABOYASA ITPOI'PAMMA JTUCHHUIIINHBI

ITPUEM 2018 r.

OOPMA OBYYEHMUSI 3a0unas

PU3UKA 3.1

Hampasiienne noarotoBku/
CHEIHUATBHOCTD
OO6pa3oBarenbHast mporpaMma
(HampaBJICHHOCTD (TTPOQHIIB))
Cneunanuzanus

YpoBeHb 00pa3oBaHus

Kypc

TpymoeMKocTh B KpenauTax
(3a4ETHBIX SAMHUIIAX )

Bupl yueOHOM AeSTenbHOCTH

21.03.01. Hedrerazosoe nemno

Pa3paboTka u skcruTyaTarus HeQTSHBIX U Ta30BBIX
MECTOPOXKICHUM

Bypenne He(TSAHBIX U Ta30BBIX CKBOKUH

BBICHICC 06paSOBaHI/Ie - 6aK8.J'IaBpI/IaT

2 | ceMecTp |4

6

BpemenHnoii pecypce

Jlexuuu 8
KonrakTHas (ayauTopHas) IIpakTHueckue 3aHATHS 6
pabora, 4 JlaGopaTopHBbIe 3aHATHUS 6
BCEI'O 20
CamocrosiTenpHas pabora, 4 196
NTOTI'O, u 216

Bun npomexyroynoi
aTTecTaluu

3aB. xad.-pykoBoaurens OEH
Ha rpaBax Kageapsl
PykxoBonurtens OOII

[IpenonaBarens

IK3aMeH Ob6ecneunBarorree OEH U1
oIpa3jielieHue

~) ¢ | .B. lllamanun
O/ ,/)

12 /7 ; 10.A. MakcumoBa
Af
“/ / T.A. Tyxdarynnun

2020 r.



Lensmu

OCBOCHUA

1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

IUCIUTLINHEI

SABJISACTCA

¢dopmupoBanue

y  oOyyaromuxcs

onpenenenHoro OOIl (m. 5 OO6me#t xapakrepuctuku OOII) cocraBa KOMIIETCHIIMHA st
MOJITOTOBKH K NMPO(eCcCHOHAIBHON IeATETHhHOCTH.

HNuaukaTopbl A0CTHKEHHST KOMIIeTeHIHit

CocraBasiionue pe3yJibTaTOB OCBOCHHUSA

Kox (1eCKPHIITOPBI KOMIIETEHIINH)
HanmenoBanue
KOMIIeTeHIINH HaunMeHoBaHHe HHAHKATOPA
KOMIIeTeHIHH Kon HaunmenoBanue
AOCTH KEHHsI Kon
HHANKATOpa
VK(Y)-1.1B1 | Bunazgeer onbitom
MIPUMEHEHUsI 3aKOHOB
€CTECTBEHHBIX HAyK H
MaTeMaTHYECKUX METOJIOB
¥ MOZEJIeH JUIS PeIICHUs
3a/1a4 TEOPETUUECKOIO U
MPHUKJIAJHOTO XapaKkTepa
N.YK(Y)-1.1 AHAIUZHDYCT 33121y, Blfmemm ee VK(VY)-1.1V1 YMeer pemaTsb 3a1auu
06a30BBIE COCTABIIAIONINE;
TEOPETHYECKOro 1
MPHUKJIAJHOTO XapaKkTepa
YK(V¥)-1.131 3HaeT 3aKOHBI
€CTECTBEHHBIX HayK H
MaTeMaTHYeCKHe METOMbI
TEOPETHIECKOTO
Crocoben xapaicrepa
Eg{{?}i““’m’ VK(Y)-12B1 | Brmagcer
KPHTHUECKHi ﬁiﬁgg’:ﬁﬁm‘m’m“
AHAIIS M CHHTES 1103HAaBaTENIbHOM
YK(Y)-1 gggﬁgr;ﬁ)ﬂn’ JIEATENBHOCTH U
P MBICITHTENBHBIMI
HoXON s OIepaLHsIMH ISt
petenis peleHus 3a1ad
€CTECTBEHHOHAYYHBIX
HOCTABICHHBIX
sanad OcyImecTBIsIeT MOWCK, BBIIEISIET JHCIHIUINH
U pamxupyeT HH(popmanuoo Ha YK(Y)-1.2V1 Ymeer 0600math
N.YK(Y)-1.2 OCHOBE CHCTEMHOIO IOJXO0Aa W YCBOCHHbIE 3HAHUS
METO/IOB TTO3HAHMS IS PEIICHUS €CTECTBEHHBIX HayK
3a7a4 O Pa3iIMYHBIM  THUIIAM KaTeropusIMH CHCTEMHOT'O
3aIIpOCoB aHaIM3a U MOAX0/a U
MBICITHTENEHBIMHI
OllepaIHsIMU aHaIN3a,
CHHTE3a, CPaBHEHHUS
OLICHKH
YK(VY)-1.231 3HaeT penpoayKTUBHbIE
METO/IbI TT03HABATENbHON
NEeATELHOCTH, IPH3HAKA
CHCTEMHOTO MO/IX0/1a 1
CHCTEMHOT0 aHAJIM3a
Brnaneet onbitom
IUIAHUPOBAHNUS U
MpoBEICHUS HUIMIECKUX
HCCIIeIOBaHUH B 00TaCTH
OTIK(Y)-1.3B3 OITHKH, KBaHTOBOI‘/‘IN
MEXaHHKU U aTOMHON
Cnocoben (u3NKN, OLIEHKH
pelIaTh 3a1a4u, TOYHOCTH ¥ TIOTPEIIHOCTA
OTHOCSIIHECS K M3MEPEHHH, aHaIn3a
npoecCHOHANBH JleMOHCTpHUpYeT TOHUMaHHe MOJTyIEHHBIX Pe3yIbTaTOB
Oi1 JesITenbHOCTH, (u3MYeCKuX SIBICHUN U YMmeer BoIOUpaTH
TIPUMEHSIS MPHMEHSIET 3aKOHBI MEXaHUKH, 3aKOHOMEPHOCTB JUIS
METOJIBI TEPMOJINHAMHKH, DIEKTPHUECTBA PpeIIeHUs 33529 ONTHKH,
OMK(¥)-1 MO/ICITPOBAHUS, .OMK(Y)-1.3 U MarHeTH3Ma, OCHOB OITHKH, KBaHTOBOIT MEXaHUKH U
MaTeMaTHIeCKOro KBaHTOBOH MEXaHWKH U aTOMHOH ATOMHOW (PU3HMKHU, UCXOAS
aHanm3a, (U3MKH B HHXKEHEPHOH W3 aHaJn3a yCIIOBHS,
€CTECTBEHHOHAYY JeSITETIBHOCTH OTK(Y)-1.3Y3 OOBSCHSITH HA yPOBHE
HbBIC U THIIOTE3 OTKJIOHCHUS
OOLIEHHKXEHEPHBI TOTyIEHHBIX
€ 3HaHUs 9KCIIEPHUMEHTATBHBIX

JTAaHHBIX OT U3BECTHBIX
TEOPETUYECKUX U
9KCIEPUMEHTATBHBIX
3aBUCUMOCTEN

OIK(Y)-1.333
JOTIK(Y)-2.333

3Haet (pyHIaMeHTaIbHBIE
3aKOHBI ONITHKH,




Kon

KOMIICTCHIIHH

HHHHKaTOle JIOCTHIKEHH s KOMIIeTeHIIUH

COCTaBJ’Iﬁ]O]J.ll/le pe3yJibTaTOB OCBOCHHUSA

(1eCKPUNITOPBI KOMIIETEHINH)

HaumenoBanue

HaumeHoBaHue HHAMKaTOpa
KOMIECTCHIINA

Kona
JOCTHIKEHU A

HHIUKATOPA

Kona

HaumenoBanue

KBAHTOBOI MEXaHHUKH U
ATOMHOW (pU3HKU

HucnurnmuHa oTHOCUTCS K 0a3oBoi vacth bioka 1 yueOHOro miana

2. Mecto nucuuiuinabl (MoayJisi) B crpykrype OOII

IIPOrpaMMBI.

o0pa3oBaTenbHOM

3. Ilnanupyemple pe3yabTaTbl 00y4eHUs M0 AUCIHUTIINHE

[Tocne ycnenHoro ocBO€HUS JUCIUILTUHBL 0yyT chOPMUPOBAHBI PE3YyIbTAThl O0yUEHUS:

ILl1aHupyeMble pe3y/ibTaThl 00y4YeHHs] 10 JMCHUIIINHE Huaukartop
Kon HaunmenoBanue JAOCTHIKEHHSA
KOMIIeTeHIIMH
P 1 | IlpumeHaTh 3HaHUA OOLINX 3aKOHOB, TEOPHii, ypaBHEHUH, YK(Y)-1
METOA0B (PU3UKHU MPH PEIICHUH 33,124 B IPOPECCUOHATBHON OIIK(Y)-1
JIESITEIbHOCTH
P12 | BemonsaTh U3NYECKUd SKCTIEPUMEHT C MTPHUBIICYCHUEM YK(Y)-1
METO/I0B MaTeMaTH4ecKoi cratucTuku u UT OITK(Y)-1.
P13 | Bnagers MeTo1laMu TEOPETHUECKOTO U 3KciepuMeHTasibHoro | YK(V)-1
HCCJIEIOBaHMsI, METO/IaMu Torcka u 006pabotku nnpopmanuu, | OIIK(Y)-1
METOaMH PEHICHUs 33124 C IPUBJICUCHHEM OTYYSHHBIX
3HAHUU
P14 | Bramers OCHOBHBIMH IIpUEMaMu 00pabOTKHU U aHANU3a YK(Y)-1
DKCIIEPUMEHTAIIBHBIX JaHHBIX, IIOJIYYEHHBIX IIPH OIIK(Y)-1
TEOPETUYECKHUX U IKCIIEPUMEHTAIIbHBIX UCCIIETOBAHUSIX C
ucnonb3oBanueM [1K u mpukiagHeIX MPOrpaMMHBIX CPEICTB
KOMIBIOTEPHOU rpaduKu

OI_IGHO‘IHBIG MEPONPUATHA TCKYIICTO KOHTPOJIA U HpOMe)I(YTO‘IHOﬁ arrecraliuy NpeACTaBJICHBI B
KaJICHAApHOM peﬁTHHF-HHaHe JUCHUITIIINHBI.

4. CTpyKTYypa M colepkaHue TUCHUIINHBI

OcHoBHBIC BHbI Y4eOHOMH AeATEJIbHOCTH

Pasaesbl 1 cHUNIHHBI ®opmupyemblit Buabi yueOHoi O0bem
pe3yJbTat AeATEeJbHOCTH BpPEMEHH,

00yuyeHus1 mo 4.

AUCHHUILINHE
Pa3znen (moayanb) 1. PJ/11-PJ14 Jlexmun 4
ONEKTPOMAarHUTHHIE BOJIHBI. [IpakTnueckue 3aHATHS 4
BonnoBas ontuka JlaGopaTopHble 3aHATH 4
CamocrosTenbHas pabora 98
Pa3znen (moayab) 2. PI1-P14 Jlexun 4
KBanroBas ¢usuka. dusnka [IpakTrueckue 3aHATHS 2
aTOMOB, MOJIEKYJI, aTOMHOT'O JlaGopaTopHbIe 3aHATHUS 2
AJpa ¥ DJIEMEHTapHBIX YaCTHIL CamocrosiTenpHas padora 98

Copeprkanue pas3IesioB JUCHUTUIMHBI

Pa3nea 1. 3JleKmp0Mt12HlHngle eoainbl. Bonnosas onmuka




JuddepenumanbHoe ypaBHEHHE A DJIEKTPOMArHUTHOM BOJHBI M €r0  peEIIEHHE.
KopnyckyiisspHO-BOIHOBOM Jyanu3M CBOICTB cBeTa. BosHbI onTuueckoro auamnasoHa (CBETOBbIE
BOJIHBI) — YAacTHbIM cllydyall 3J€KTPOMAarHUTHbIX BOJH. MHTepdepeHIMs  IUIOCKHX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KorepeHTHOCTh (BpeMEHHAass M IPOCTPAHCTBEHHAs).
MeTobl oydeHus: KOrepeHTHBIX CBETOBBIX BOJIH U HaOmoneHus uurepdepenuuu. Audpaxmus
cgeta. [Ipunmun I'toiirenca-®penens. Audpaxus Openenst u Ppaynrodepa. Aucnepeus ceera.
Knaccuueckaa teopust aqucnepcuu. Ilornomenne csera. Paccesnue csera. Ilonspusanus ceera
npu orpaxeHud. MHTepdepeHIMs NONAPU30BAaHHBIX Jydeld. TeruioBoe HU3Iy4eHHE M €ro
XapaKTePUCTUKH. 3akoHbl TeruioBoro wusnydenus (Kupxroda, Credana-bonpiiMana, Buna).
KBanroBas runoresa Ilnanka. ®opmyna Ilnanka.

TeMbl JeKIUMi:
1. DnexTpoMarHUTHBIC BOJHBI U UX CBOMCTBA.
2. BosHoBas onrtuka

TeMbl NpaKTHYECKUX 3aHATH:
DJIEKTPOMAarHUTHHIEC BOJIHBI U X CBOMCTBA.
2. BonnoBas onrtuka. 3amura W13

=

Ha3panus 1a6opaTopHbIX pador:

Omnpeznenenne TIaBHOTO (POKYCHOTO PACCTOSHUS TOHKHUX JINH3.
H3mepenue nokaszarens IpeaoMIeHUs )KUIKOCTH ¢ TOMOIIbIO pedpakTomeTpa.
HccnenoBaHue siBICHUS JUCIIEPCUU CBETA.
HNuTtepdepomerp MalikenbCoHa.
N3mepenne nocrossHHOM 1 1aHka CrieKTpoMeTpU4ECKUM METOIOM.
W3mepenne cBETOBOM BOJIHBI M pauyca KpUBU3HBI JIMH3bI C HOMOLIBIO KoJiell HproToHa.
HccnenoBanue audpakiiny cBeTa Ha IEPUOTUIECKUX CTPYKTYPax
W3mepeHue UIMHBI CBETOBOM BOJIHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.
Omnpenenenne nocrosinHoi Credana-bonbivana u nmoctostHHOM [lmanka mpu momoriu
ONTUYECKOTO MUPOMETPA C UCUE3AIOLIEN HUTBIO.

. U3yuenne BHemHero ¢oto-3nekTpuueckoro 3¢dexkra U ompeleneHue MOCTOSHHOM
Ilmanka.

11. Onprit FOHra.

12. NnTepdepeniius cBeTa OT KOTePEHTHBIX TOUEYHBIX HCTOYHUKOB.

13. Onpenenenne CKOPOCTH CBETA

14. Uzyyenne qudpakiiuu cBeTa Ha MEPUOAUUECKUX CTPYKTYpax

15. U3y4yenue 3aBUCUMOCTH TIOKa3aTelIs IPEIOMIIEHUS] IPU3MBI OT JIIMHBI BOJHBI CBETA

16. MonO-01. HopmanbHas qucrnepcusi.

17. MonO-02. AnomanbHast JUCTIEPCHS.

18. 3mepenue AMUHBI CBETOBOW BOJHBI M pajlyca KPUBU3HBI JIMH3BI C TIOMOIIBIO KOJEI]

Herorona
19. Omnpenenenuie ATUHBI CBETOBON BOJIHBI WHTEP()EPEHIIMOHHBIM METOJOM C TOMOIIBIO
ounpuszmsl OpeHens.

©CoNo~wWNE
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Pasnen 2. Keanmoeaa ¢uzuxa. @u3zuka amomos, MONEKy1, AMOMHO20 A0paA U
INeMEHMAPHBIX Yacmuy,

CBeroBble KBaHTBl. OJHeprusi, uMmmyibc U macca (oToHOB. PoTorh(dEKT U ero 3aKOHbI.
VYpaBHenue OiHIITeHHAa s (oTodPpdexTa U SKCIepUMEHTATbHBIE METOABl €ro IMPOBEPKH.



O¢pdexr Kommnrona. [laBnenue cpera. KopmycKymasipHO-BOJIHOBOW Iyaqu3M MaTepUU U €ro
onbITHOE obocHOoBaHue. ['mmnote3a ae bpoiina. CooTHomeHne HeomnpeaeieHHocTeld. BomHoBas
GYHKIMS U ee CTaTUCTUYeCKuil cMbici. YpaBHeHue [llpenunrepa (BpeMEHHOE U CTAIlIOHAPHOE).
Yactuia B oqHOMEpHOH MoTeHIHAIbHON siMe. TyHHenbHBIN 3 dekT. [Ipubnmkenrue cuinbHOU 1
ciaboit cBsizu. Mojenb CBOOOTHBIX 3JEKTPOHOB. OJIEMEHTHI 30HHON TEOpUH KPHCTAILIOB.
VYpoBenb ®epmu. [leneHue TBepAbIX TeN Ha AUAICKTPUKH, METAJUIbl, MOJIYINPOBOJHUKU.
KBanToBast Teopus AJIEKTPONPOBOJHOCTH U TEIUIONPOBOAHOCTH MeTamwioB. CTpoeHue
KpUCTAIJIOB. THIBI MEKATOMHOM CBSI3M B TBEpAbIX Tenax. JledekTsl B kpucTamiax (TOUeUHbIE,
JUHEWHbIE — JAuclioKanuu). [lmacTMYHOCTP W MPOYHOCTH TBEPABIX Teil. Pererounas
TeIIONpoBOAHOCTE. Dhdekt Méccbayspa u ero npumeHenue. O@U3NYECKUE OCHOBBI METOJIOB
KOHTPOJIS KauecTBa MaTepHUaJIOB.

Snepnas monenb atoma. AToM Bojaopoza o teopun bopa. IlpocTpancTBeHHOE KBaHTOBaHUE.
Cnun anextpoHa. AtoM Bogopona no teopuu Ilpenunrepa. MHOr03J€KTPOHHBIE ATOMBI.
[Tpunmun Ilaymu. Ilepuonuueckas cucrema »snementoB .M. MengeneeBa. Monekysbl.
Monekynsl Bonmopona. OOmenHoe B3aumozeilictBue. PammoaktuBHOCTh. PammoaktuBHOE
npeBpalieHue siaep. SaepHble  peakuMu W MX  OCHOBHbIE TUIBL.  VIcKyccTBeHHas
paauoakTuBHOCTh. llenHas peakuus aeneHus. fAnepusiii peaxtop. IIpoGiiema ynpaBisieMbix
TEPMOSIEPHBIX PEaKIUil. DKOJIOTUYECKUE BOMPOCHl COBPEMEHHOM SHEPreTHKHU.

Uepapxus cTpyktyp matepun. YacTuibl 1 aHTUYACTHUIBI. DOTOHBI, JIENTOHBI, aIPOHBI (ME30HBI,
OapuoHbl, runepoHsl). PyHIaMeHTaNbHBIE B3auMozeicTBus. CHcTeMaTHKa 3JIEMEHTAPHBIX
YaCTHIL.

Tembl Jexkumui

1. DnemeHTHI KBAaHTOBON MEXaHUKHU

2. AtomHas U saepHas pu3MKa

Tembl NPaKTHYECKUX 3AHATHIA:
1. DnemeHTHI KBaHTOBOM MeXaHWKH. 3amuTta MJ13.

Ha3zBanus ja6opaTopHbIX padoT:

N3mepenne nocrossHHOM 1 l1aHKka CIEeKTpOMETPUYECKUM METOIOM.

HccnenoBanue audpakiiuy cBeTa Ha IEPUOJIUUECKUX CTPYKTYpax

OmneiT ®panka u ['epua

CrarucTtuka cuera 3J1€eMEHTapHbIX YaCTHULL

Omnpit HOHra.

WuTepdepeHIiys cBeTa OT KOT€PEHTHBIX TOYEYHBIX HCTOYHUKOB.

OmnpeneneHue CKOPOCTH CBETa

N3yuenne qudpakiuy cBeTa Ha IEPUOIUUECKUX CTPYKTYpax

N3yuenune 3aBUCMMOCTH MOKa3aTeNsl MPEJIOMIIEHUS TPU3MBI OT JUIMHBI BOJIHBI CBETA

©CoNoa~wWNE

5. Opranmusanusi CaMoCTOATEJIbHON PadoThI CTY/ICHTOB
CamocrosTenbHas paboTa CTYJEHTOB MpPU  M3YYEHUU  JUCHMIUIMHBI  (MOJIYJIS)
MpelyCMOTPEHA B CIIEIYIOUINX BUaax U popMax:

— PaboTta ¢ NeKUMOHHBIM MaTepHajoM, MOUCK M 0030p JMUTEpaTyphl M 3JIEKTPOHHBIX
UCTOYHUKOB MH(OPMAIINK 110 HHAUBUIYATbHO 33/laHHON MpoliieMe Kypca;

— Pabota B »yeKTpOHHOM Kypce (M3y4eHHE TEOpeTHYEeCKOro MaTepuaja, BBIIOJHEHUE
WHAMBUAYAJIbHBIX 3aJlaHUd W KOHTPOJMPYIOIIMX  MEPONPUATHUN, BUPTYAIbHBIX
71a00paTOpHBIX PaboT U 1p.);

— H3yuenue TeM, BBIHECEHHBIX Ha CAMOCTOSATENbHYIO TPOPAOOTKY;

— Ilouck, ananus, CTpyKTYpHUpOBaHUE U MPe3eHTAINs HH(popMaIuy;

— BeinonHenue qoMariHuX 3aJjaHu, OTYETOB 110 JTAOOPAaTOPHBIM paboTam

— TloaroroBka k 1a00paTopHBIM paboTaM, K MPAKTHYECKUM U CEMUHAPCKUM 3aHATHIM;



- HOZ[FOTOBKa K OLCHUBAIOIIUM MCPOIPUATUAM

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneuyeHue TUCIHILIMHBI

6.1. YueOHO-MeTOAMYECKOE OOecTIeYeHHe

OcHoBHas JuTepaTypa

1. Cagsenbes, 1. B. Kypc o6meit ¢pusuku: yaednoe nocodue: B 5 tomax / M.B. CaBenbeB. —
5-¢ u3n. — Cankr-IlerepOypr: Jlanp, [0. 1.]. — Tom 5: KBanToBas ontuka. AToMHas
¢dusuka. Gusnka TBepAOro Tena. Gu3uka aTOMHOTO SApa U SJIEMEHTAPHBIX YaCTUI] —
2011. — 384 c. —// Jlanb: anexkTpoHHO-OMOIMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/708 (nata oopamenwus: 12.03.2018) — Pexwum goctyna: us
kopriopaTtuBHOU ceTu TITY- TekcT: 3meKTpOHHBIA

2. CusyxuHn /l. B. O6muii kypc ¢pusuku yuebnoe nocodue: B 5 1. T. 4: Onruka / 1. B.
CuByxuH. — 3-¢ u31., crep. — Mocksa: ®usmariut, 2013. — 792 ¢. — URL:
http://znanium.com/catalog/product/944794. (nata oopamienus: 12.03.2018) - Pesxxum
noctyna: u3 kopropatuBHoit cetu TIIY .- TekcT: 37eKTpOHHBIN

3. Cuyxun /J[. B. O6muii kypc pusuxu yaebnoe nmocodue: B 5 T. T. 5: AToMHas U sinepHas
¢usuka . — 3-e u3n., crep. / J. B. CuByxun. — Mocksa: ®uzmatnut, 2008. — 783 c. —
URL.: http://znanium.com/catalog/product/944829. (nara obparenus: 12.03.2018) -
Pexxum nocryna: u3 kopnoparusHou cetu TIIY.- Teker: 351eKTpOHHBIN

4. Jletnad A. A. Kypc dusuku: yueOHuk B 31ekTpoHHOM hopmare / A. A. Jletnad, b. M.
SABopckwmii. — 9-e 3. crep. — Mocksa: Akanemus, 2014, — URL- —
» http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf (nata o6pamenus: 12.03.2018).-
Pexum noctyna: u3 kopnopatuBHoi cetu TIIY .- TeKCT: aneKTpOHHbIN

5. Tpodumona T. 1. Kypc ¢usuku: yue6Huk B anekrponnom dopmare / T. . Tpodumosa.
— 20-e u3x., crep. — Mocka: Akagemust, 2014, —
URL.: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf (nara oOparenus:
12.03.2018) - Pesxxum nmoctyna u3 kopnopariHoit cetu TITY.- TekcT: 21eKTpOHHBIN

Jlono/THUTeIbHAS JIUTepaTypa

1. Jlauac6epr, I' C. OnTtuka: yuebnoe nocodue / I'. C. Jlanacoepr. — 7-e uzn. — MockBsa:
OU3SMATIIUT, 2017. — 852 c. — Teker: 3neKkTpoHHBIN // JlaHb: 3IEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/105019 (maTta oGparieHus:
12.03.2018) — Pexum moctyna: u3 KoprnopatusHoit cetu TITY

2. Onruka: yge6Hoe mocobue / B.C. AxkunpmunH, H.JI. Ucromuna, H.B. Kanenosa, 10.1.
Kapxosckuii; noa penaxiuein C.K. CrapeeBa. — Cankr-IlerepOypr: Jlans, 2015. — 240
c. — ISBN 978-5-8114-1671-4. — Texkct: 5nekTpoHHBIH / JlaHb: 3IEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/56605 (mata oOparieHus:
12.03.2018) — Pexxum noctyna: u3 kopropatuBHoii cetu TITY

3. Tropun 0. U. ®usuka. Ontuka: yueonuk / Tropun 0. U., Yepnos U. I1., Kproukos 1O.
0. — Tomck: U3n-Bo TIIY, 2009. — 240 ¢. —
URL: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf. (nara o6pamenus: 12.03.2018) -
Pexxnm noctymna: u3 xopnopatuHou cetu HTD.- Tekcr: anekTpoHHBIN

4. Tiopun 0. 1. ®usuka. KBanrosas ¢puzuka: yueonuk / Tropun 0. U., Yepnos U. I1.,
Kproukos 0. 0. — Towmck: U3a-so TITY, 2009. — 320 c. —
URL: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf. (naTa o6pamenwus: 12.03.2018) -
Pexxnm nocryna: n3 kopnopatuBHo# cetd TIIY.- TekcT: 351eKTpOHHBII

5. Tiopun, .M. Ousuka. SAnepHas ¢usuka. Duszuka >IEMEHTAPHBIX YaCTHIL.
Actpodusuka: yueOnuk / FO.M. Tiopun, WU.II. Yepnos, 10.}0. KproukoB. — Tomck:
TITY, 2009. — 252 c¢. — ISBN 978-5-98298-647-7. — Texkct snexTpoHHbIH // JlaHb:
NIEKTPOHHO-O0nOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/10284 . (nara
obpamenus: 12.03.2018) — Pexxum nocryna: uz koprnopatuBHoit cetu TITY



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
http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf
https://e.lanbook.com/book/10284
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6.2. UudopmanmoHHoe 1 MporpaMMHoe odecriedeHne
Internet-pecypcet (B8 T.4. B cpene LMS MOODLE wu np. oOpasoBarenpHbie U

OMOJIMOTEYHBIC PECYPCHI):

OnexTpoHHbIi Kypc «®usuka 3». Pexum nocryna:
https://eor.Ims.tpu.ru/course/view.php?id=945

Marepuans! npeacrasieHsl 16 moayiasamu. Kaxapiii MOLylb COAEPKUT MaTepUallbl JUIs
IIOATOTOBKHM K IIPAKTHYCCKOMY 3aHATUIO, K JICKOWHK, BapHAaHTbl HWHAWBUAYAJIbHBIX
JOMalIHUX 3aI[aHI/II7I JJIA CaMOCTOﬂTGHBHOﬁ paGOTH, TCCThI.

Meroandeckue ykazaHusl K J1a0OpaTOpHBIM paboTaMm:
http://uod.tpu.ru/webcenter/portal/oen/method? adf.ctrl-state=13nno0xod7 4

MeTO,Z[I/I‘leCKI/IC YKaSaHI/Iﬂ K HpaKTI/I‘leCKI/IM 3AHATUAM:
http://uod.tpu.ru/webcenter/portal/oen/method? adf.ctrl-state=13nno0xod7 4

HudopmannonHo-crpaBouHbix cucrema «Komeke» - http://kodeks.lib.tpu.ru/
Hayuno-anekrponnas 6udmmoreka ELIBRARY.RU - https://elibrary.ru/defaultx.asp
DeKTpOHHO-0MOIMoTeuHas cructemMa «KOHCYIbTaHT CTYACHTa»

http://www.studentlibrary.ru/

DeKTpoHHO-0MOIroTeuHast cuctema «Jlanby - https://e.lanbook.com/
DekTpoHHO-0MOIMoTeuHast cuctema «Opaiity» - https://urait.ru/
DnekTpoHHO-0nOHoTeuHast cuctema «ZNANIUM.COMy - https://new.znanium.com/

JlunieHsuoHHoe mporpaMMmHoe obecrneueHue (B coorBerctBuu ¢ Ilepeunem

JINIIEH3UOHHOT0 MporpaMmMHoro odecneuenus TIIY):

1.0ffice 2007 Standard Russian Academic; Office 2013 Standard Russian Academic; Office
2016 Standard Russian Academic; Microsoft Office 2010 Professional Plus Russian Academic
LibreOffice.

Cisco Webex Meetings.
Zoom.

Adobe Acrobat Reader DC.
Adobe Flash Player.
Google Chrome.

2.
3.
4.
S.
6.
7.

. Oco0Oble TpeOOBaHUS K MATEPHAIBLHO-TEXHHYECKOMY 00eCre4eHHI0 JUCIUIIMHBI

B y‘le6HOM IPpOLECCC UCITOJIB3YCTCA CICAYIOIICC O60py,[[0BaHI/Ie:

HaunMeHoBaHHe cIeUAIbHBIX
oM elIeHn i

HaunmeHnoBanue 060pynoBaHust

Aynutopuss Ui [POBEICHUS
yueOHBIX 3aHATHH BCEX THIIOB,
KypCOBOT'O MPOEKTUPOBAHHS,
KOHCYJIbTAIIHH, TEKYIIEro
KOHTPOJSI U TPOMEXYTOUYHOM
aTTeCcTalun

634034, Tomckast 0o0macTh, T.
Tomck, JlennHa mpocmekt, a. 43,
215

Kommnekt yue6HO# Mmebenu Ha 132 mocagovHbx Mecta; KommbroTep
- 1 wr.; Ipoekrop - 2 wir.

Aynautopust TSt MPOBEJICHUS
y4eOHBIX 3aHATHH BCEX THIIOB,

KypCOBOTO MPOEKTHPOBAHUS,
KOHCYJIbTaIUH, TEKYLIero
KOHTpOJII M NPOMEXYTOUYHOM
arTecTanuu

634034, Tomckast o0nacth, T.

Tomck, JlennHa mnpocnekt, a. 43,

Jlaboparopnas pabota "Onpenenenne ckopocT ceera" - 1 mr.;
YcraHoBKa A71s1 HCCIIE0BAHNS 3aKOHOB TETUIOBOTO M3JIy4eHHS - 1
mT.; YcraHoBka tabopat " Onpeznenenne GOKYCHBIX PacCTOSHUH " -
1 wrr.; [Tpu6op "Onbir ®panka u ['epua” - 1 wr.; [Tpudop KPC-
S230CWX uB.380TBxaun,{2.97,0. 151k Bupeokam. - 1 wr.; [lelikep-
naky6arop ES-20 - 1 mr.; JJaboparopnas padora "UnTepdepomerp
Maiikenscona" - 1 wt.; IIpu6op "Konbsia Hetorona" - 1 mr.;
JlabopaTopHast paboTa "Onrrnyeckast akTUBHOCTD" - | 1IT.;



https://eor.lms.tpu.ru/course/view.php?id=945
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/

HanMmeHoBaHHe cnenMaJIbHBIX
noMenieHui

HaumenoBanue 060pyaoBaHns

108

Jlaboparopnas ycranoBka "3akon Credana-6ompimana"P2350101 -
1 wT.; YeraHoBKa A onpeneneHus NocTosHHoH [lnanka
CIEKTPOMETP.MeTOIOM - | 1T.; ICTOYHHK PTYTHSEII - 2 1mIT.;
Tonmomerp - 2 mt.; JJabopatopHas padora "OnsiT @panka-I'epma ¢
pryteio" - 1 mt.; [Ipenn3nonnsit uaTEpPEepoMeTp MaiikearcoHa - 1
mrt.; [Ipu6op "Crnektp H2" - 1 mT.; YcTaHOBKa U1 HCCTIeTOBaHUS
CBETa C Pa3INYbIMU COCTOSIHUSIMH TIOJISIpU3alMy - | T.; Y cTaHOBKa
1S uccnenoBanus audpakuun OpayHrogepa Ha EPUOANIECKON
cTpykrype - 1 mt.; Mukpockon "ITonam" - 1 mr.; JlabopaTopHas
pabora "Habnronenue u U3MEpeHue CIIEKTPOB, U ONpe/esIeHue
OINITHMYECKUX ITApaMeTPOB NpHU3M" - 2 IT.; Y CTaHOBKA IS
9KCIIEPEMEHT. ITPOBEPKH COOTHOMICHHS HEOTpeeN. Juisi JOTOHOB - 1
mit.; KoMrmiekt yaebHo mebenn Ha 25 mocagodnsix MecT; Llkad
oOmrenaboparopHsii - 2 mrt.; Tym0a nogkarras - 1 mt.; Kommberorep
- 8 mt.; [IpunaTep - 3 mt.; [Ipoekrop - 1 mrT.

Aynutopus Ui IIPOBEICHHSA
y4eOHBIX 3aHATHH BCEX THIIOB,

KypCOBOTO MIPOEKTUPOBAHUS,
KOHCYJIbTaIUi, TEKYLIETO
KOHTPOJISL 51 MIPOMEXKYTOUHOU
aTTecTaluu

634028, Tomckas oOmacTh, T.
Tomck, Jlenmna mpocmekr, 2,

ctpoeH. 4, 220

Kommnekt yue6HO# Mebenn Ha 35 mocamounsix mect; Llkad mms
onexxasl - 1 mr.; kad mmst moxkymeHTos - 2 mrt.; Tymba
cranroHapsas - 3 wr.; Kommnetorep - 35 wir.; [Ipunrep - 1 wr.;
Tenesusop - 4 wr.




Pabouas mporpamma cocraBieHa Ha ocHOBe OOIIel XapaKTepHCTUKU 00pa3oBaTeIbHOMN
nporpammel 1o HarnpasieHuto 21.03.01 — Hedrerazosoe aeno (mpuema 2018 r., 3aounas dpopma
0o0y4deHus).

Pa3paboTuuk(u):
JlomkHOCTB ®OHO
JoueHt %/ ' T.A. Tyxdarynnux

[Iporpamma omo0Opena Ha 3aceqanuu OEH HIBUIT (mpotokos ot «22» mast 2018 1. Ne 4).
3aBenyrouiuit kadeapoi - pykoBOIUTEND

OEH na npasax kadenpsl, /7 7/ '

n.¢.-M.H., npodeccop N.B. lllamanun




JIucT n3meHeHuii padoyeil nporpaMMbl TUCHUIINHBI:

Y4eOHbIi Coaepixanue /u3MeHeHHe O0cy:x1eHo Ha
roja 3acegqanuu OHJI

2019/2020 | AKTyaau3npoBaHO COJACpPKAHUE pa3/ciia Ot 24. 06.2019 .
y4eOHBIN «Y4eOHO-MEeTOIMIeCKOe U MHPOPMAITMOHHOE Ne 15
roj obecrnieueHre AUCIUILTUHBDY
2020 /2021 | 1. U3menena dopma paboyeii IporpaMMeI 071 26.06.2020 r.
y4eOHBIN JTUCIUIIINHBI Ne 25
roj 2. Axtyanu3upoBad pazjaen «Ocolbie

TpeOOBaHUS K MaTEpUaIbHO-TEXHUYECKOMY
00€CIEeYeHNIO JUCLUIUINHBDY




