MHWHHUCTEPCTBO HAVKH W BbICHIE'O OBPA30OBAHUSA POCCUUCKOH ®EIEPALIUA
®enepanbHOe rocy1apcTBEHHOE aBBTOHOMHOE 00Pa3OBATENIbHOE YUPEKIEHHE BhICLIEr0 06pasoBaHHA
«HALIMOHAJIbHbIX HCCJIEAOBATEJIBCKHUH

TOMCKHUH NOJIUTEXHUUYECKHUHA YHUBEPCHUTET»

YTBEPXIAIO
Hupexrtop LLUBUII
Yaiikoeckuii [1.B.

2020 .

PABOYASI IPOTPAMMA JUCHUITJIMHBI
MHPHUEM 2017 r.
POPMA OBYYEHHS ounasn

PU3HUKA 3.1

Hanpasnenune noarorosku/ | 21.03.01 Hedrerasosoe neno
CHeHanbHOCTh
O6pazoBartenbHas nporpamma | Hedrerazosoe neno
(HanpaBneHHOCTH (podHIib))
Cneunanu3zauus | bypeHue HedTAHBIX U ra30BbIX CKBaXHH

YpoBeHb o6pa3oBaHus | Beicliee o6pa3oBaHHe - 6aKanaBpHaT

Kypc | 2 | cemectp |4

TpynoeMkocTs B KpeauTax 6
(3a4eTHBIX eAMHHLIAX)
Buap! yueOHOH AeaTeabHOCTH BpemeHHo# pecypc
Jlexuuun 32
KoHTakTHas (ayaquTopHas) [TpakTHyeckue 3aHATHS 32
paborta, 4 JlabopaTopHbIe 3aHATHS 16
BCEI'O 80
CamMmocTosTensHas pabota, 4 136
HUTOIO, 4 216
Bun npomexytodnoit | Jk3amen | ObecneuuBaromiee OEH IIBHN
aTTecTalluu nozapasjeneHue
3aB. xadeapoi-pyKOBOUTEND lllamanuH KU.B.
OEH LIBHII N
Pykosoaurens OOII Bbpycuux O.B. B
[Ipenopasarens Cemxuna JI. W

2020r.



1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHMS TUCIUILIMHEI SBJIsIETCS (DOPMUPOBAHHE Y O0YUAIOIIUXCA ONPEICTICHHOTO

OOIl (m 6. Oo6mel xapaktepuctuku OOII) cocTtaBa KOMIETEHIMH JUIsI TMOATOTOBKH K

po(hecCHOHATLHOM IS TEIILHOCTH.

K CocraBJjsiionye pe3yjabTaTOB 0CBOEHHS (1eCKPUNITOPHI
e KOMIIeTeH M)
KOMIIETEeH HaumenoBanue PesynbTaTbl
M KOMIEeTeHIUH ocsoenusi OOII
Kon HaunmenoBanue
OIIK(V)-2 CnocoOHOCTh P1 OIIK(Y)-2.B6 | Bnageer ombiToM aHanu3a HHOOPMALMOHHBIX HCTOYHUKOB,
UCIIONB30BATh TOM YHCJIe HHTEPHET-UCTOYHUKOB
OCHOBHBIE 3aKOHEI
€CTECTBCHHOHAYIHBIX OIIK(Y)-2.B7 | Bnageer onbIToM 37€MEHTapHBIX HABBIKOB B IIOCTAHOBKE
JUCIHILIAH B 9KCNEPUMEHTA H MCCIIEIOBAHUAX
npodecCHOHANIBLHOM
ACITENBHOCTH, OIIK(Y)-2.B8 | Buazeer onbITOM aHANN3a Pe3yJIbTaTOB PELICHHS 3a/1a4,
TIPHMCHATE METOLEL BBITIOJIHEHHBIX JIA00PAaTOPHEIX PaboT, MPaBHILHOIO
MaTeMaTHIeCKOTo
oopMIIeHHS U aHAIM3a IPpadHIECKOro MaTepuana,
aHanusa u CpaBHEHUS C U3BECTHBIMH IIPOLIECCAMH, 3aKOHAMH,
MOACILAPOBARHA, TIOCTOSTHHBIMH
TEOPETHIECKOTO
IKCIEPHUMEHTAIBHOTO N
HCCIICIOBAHHS OIIK(Y)-2.B9 | Bnaseer onbITOM OLEHKH MOIPETHOCTH U3MEPEHHH,
HaXO’K/ICHUSI TOYHBIX OTBETOB Ha IIOCTaBIEHHBIE BOIPOCEHI,
HCIIOJIb30BAaHUSI KOMITBIOTEPHBIX CPEICTB 00pabOTKH
uHpOpMALUH
OIIK(Y)- ‘YMeeT OLeHUTh IPaHULIbl IPUMEHUMOCTH T€OMETPUYECKOit
2.Y9 OINTHKH
OIIK(Y)- YMeeT caMOCTOSATENbHO HaX0IUTh PEIIEHUs TOCTaBIEHHON
2.¥10 3aau
OIIK(Y)- YMeer BBIOMpPATh 3aKOHOMEPHOCTH ISl pELICHHs 3a/1ad,
2.V11 HCXOJIS U3 aHAIIU3a YCIIOBUS
OIIK(Y)- YMeer 00BSACHATh HA YPOBHE THUIIOTE3 OTKIOHEHHS
2.¥12 MOJTYYEHHBIX HKCIIEPUMEHTAIBHBIX TAHHBIX OT U3BECTHBIX
TEOPETHIECKHUX M IKCIIEPHMEHTAIBHEIX 3aBUCHMOCTEIt
OIIK(Y)- 3Haer (yHJaMeHTalIbHbIE 3aKOHBI ONTHKH, KBAHTOBOI
2.317 MEXaHUKH, (PU3UKKA aTOMa U aTOMHOTO S,Ipa
OIIK(Y)- 3HaeT OCHOBHBIE (PM3UUECKIE TEOPHHU ONTHKY, KBAHTOBOI
2.318 MEXaHUKHU U (U3UKU aTOMa M aTOMHOTO 511pa,
TIO3BOJISIIONIHE OIHCATH SIBJICHHS] BOTHOBOH U KBaHTOBOH
OIITHKH, KBAHTOBON MEXaHHKH, U TPEEIbl IPIMEHUMOCTH
9THUX Teopuit
2. Mecto nucuuminnel B ctpykrype OOII
HucnurnnuHaa oTHOCUTCS K 0azoBoi vactu brmoka 1 yueOHOro mimaHa oOpa3oBaTelbHOMN
IIporpaMMEl.
3. [lnanupyemble pe3yJabTaThbl 00y4eHHs M0 JMCHUILINHE
ITocne YCHICIITHOTO OCBOCHU S T CIUIIIIMHBI 6yIlyT C(I)OpMPIpOBaHBI PEIYIBTATHI 06y‘{eHI/I$IZ
Ilnanupyemble pe3yJibTaTbl 00y4eHHUs M0 JUCHUILINHE
Py pesy p Auel Komnerennus
Kon HaumeHoBanue

P11

[IpuMeHATh 3HAHUS OOINX 3aKOHOB, TEOPHH, YpaBHEHU, METO/IOB
(U3UKHU IpU pelIeHNH 3a/1a4 B IpoecCHOHATBHON IeTeIbHOCTH

OIK(V)-2

P12

BrITIOTHATE GU3UYECKUI IKCIIEPUMEHT C TTPUBJICYCHUEM METOI0B
MaTeMaTUYECKO cTaTUCTUKU U UT

OIK(V)-2




Bnaners MeTogamMu TEOPETUYECKOTO U HKCIIEPUMEHTAIILHOTO
P/ 3 | uccnenoBanus, METOIaMH TIOUCKA M 00pabOTKH HHPOPMAIIHH,
METO/IaMH PElICHUs 3a/1a4 C IPUBJICUCHUEM MOJTYyYEHHBIX 3HAHUHN

OIK(Y)-2

P/ 4

Brnaners ocHOBHBIMU IpueMaMu 00pabOTKU M aHalu3a
OKCIIEPUMEHTAIIBHBIX JAHHBIX, IIOJIY4YEHHBIX IIPYU TEOPETUYECKUX U
JKCIIEPUMEHTAIIBHBIX UCCIIENOBAHUAX ¢ Hcnonb3oBanueM [IK u
NPUKJIAJHBIX IPOTPAMMHBIX CPEJCTB KOMIBIOTEPHON TpaduKH

OIK(Y)-2

OLeHOYHBbIE MEPONPHUATHS TEKYIIEro KOHTPOJISI M IMPOMEXKYTOYHOW aTTecTaluu
MPEACTABJICHBI B KAJICHIAPHOM PEUTUHT-TIJIAaHE AUCIIUTUIMHBI.
4. CTpyKTypa U colepKaHue TUCHUILINHBI
OcHoBHBIE BU/IbI Y4eOHOH 1eSITeJJbHOCTH
Dopmupyemblii
Pa3nenn! 1ucHMIINHBI pesyabrar Buabl yueOHoi e TeJIbHOCTH o
00y4eHHs MO BpeMeHH, Y.
JUCHUIIJINHE
Pa3nen (MoayJn) 1. P/11-P/14 Jlexnun 16
ONEeKTPOMAarHUTHHIE BOJIHBI. [IpakTuyeckue 3aHATHS 16
BonHoBas ontuka JlaGoparopHble 3aHATHS 8
CamocTosTenbHas paboTa 68
Pa3nen (MoayJinb) 2. P/11-P/14 Jlexnun 16
KBanroBas ¢usuka. Ousnka [IpakTryeckue 3aHIATHS 16
aTOMOB, MOJIEKYJI, aTOMHOTO SiIpa U JlaGopaTopHbie 3aHITHS 8
OJIEMECHTAPHbIX YaCTHI] CamocTosiTenpHas paboTa 68

CoJiepikanue pa3iesioB JUCITUTUTHHBL:

| Pazgen 1. DiaekTpoMarHuTHbIe BOJIHbI. BosiHOBasi onTuka

JuddepennunanbHoe ypaBHEHHE ISl 2JIEKTPOMArHuTHOM BOJIHBI U ero pemieHue. KopmyckyssipHo-
BOJIHOBOM Jlyann3M CBOMCTB cBeTa. BOJIHBI ONTHYECKOr0 Arana3oHa (CBETOBbIE BOJHBI) — YaCTHBIN
cllyyail 3JIeKTpOMarHUTHBIX BOJIH. MIHTepdepeH1ns MI0CKUX MOHOXPOMAaTHYECKUX CBETOBBIX BOJIH.
KorepenTHoCTh (BpeMeHHast U MPOCTPAHCTBEHHAs1). MeTO/Ibl MOJIyYeHUsI KOT€PEHTHBIX CBETOBBIX

BOJIH W HabmojeHus uHteppepeHuun. Judpakuus cera.

IMpunnun I'roitrenca-dpenens.

Hudpakus Ppenens u Dpaynrodepa. Jucnepcus cBera. Knaccuueckas Teopusi IUCHEPCHU.
[Tornomenue csera. Paccesnue cBera. [lonmspusanms cBera npu oTpaxkeHuu. MHrepdepeHuums
MOJIAPU30BAHHBIX J'Iy‘-IGfI. TermnoBoe HU3IY4YCHUC MU €ro XapaKTCPpUCTHUKH. 3aKOHBI TEIIOBOTO
uznydyenuss (Kupxroga, Credana-bonbiimana, Buna). KBantoBas rumotesa Ilmanka. ®opmyna

Tlnanka.

TeMmbl JIeKLUM:

Jlexuus 1. DeKTpoMarHuTHbIE BOJHBI M X CBOMCTBA
Jlexmus 2. UnTepdepeHivs BOIH, CIIOKEHUE BOJIH. DHEPTHUS BOJTHBI

Jlexuus 3. UnTepdepenmus cBeta

Jlexmus 4. Qudpakuus ceeta. Meton 300 OpeHens
Jlexuus 5. udpakuus ceera, TuppakIMOHHAS PELIeTKA

Jlexuus 6. [onspusanus ceeta

Jlexuus 7. lucniepcusi, NOIVIOLIEHUE CBETa

Jlexuus 8. TeroBoe U3nyyeHue

TeMbl NpakTUYeCKUX 3aHATHIA:




1.BBoiHOE 3aHATHE. DJIEKTPOMATHUTHBIE BOJHBI U MX CBOMCTBA
. Cnoxenue BoaH. HTEpdepeHIys BOIH

. UaTepdepennus creta

. Mudpakuus Openens. Meroxa 30u Openerns.

. Hudpakuus @payarodepa. JudpakimonHas pemerka

. [lonsapusanus ceera

. KonTtponbnas pabora.

. TerutoBoe n3nydeHue

0N hn b~ WD

Ha3Banus 1adbopaTopHbIX padoT:

OnpezneneHue rIaBHOrO (POKYCHOIO pacCTOSHUSI TOHKUX JIMH3.

W3mepenue mokazaTesis MpeoMIICHHS KUAKOCTH € TIOMOIIBIO pepakTOMeTpa.

VccnenoBanue sBJICHUS AUCIIEPCUU CBETA.

HnTepdepomerp MaiikenbcoHa.

N3mepenue nocrosiHHOM [InaHka cieKTpOMETpUYECKUM METOJIOM.

M3mepeHnne cBETOBOM BOJIHBI M paiuyca KPUBU3HBI JIMH3BI C IOMOIIBIO Kosiell HproToHA.

HccnenoBanue audpakiuy cBeTa Ha IEPUOJUUECKUX CTPYKTYpax

W3mepenue UTMHBI CBETOBOM BOJHBI ¢ TOMOIIBIO AU(DPAKIIHOHHON PEHIETKH.

Onpenenenne nocrossHHOM Credana-bonbiMana u moctosHHOW Ilnmanka mpu nomou

ONTUYECKOT0 MUPOMETPA C UCUE3AIOLIEN HUTHIO.

10.U3yuenue BHeuHero ¢poTo-3nekrpuieckoro s¢dekra u onpeaeneHue nocTosHHoi [Inanka.

11.Omnwit FOHra.

12.UnTepdepenius cBera OT KOTePEHTHBIX TOYEUHBIX HCTOYHHUKOB.

13.OmnpeneneHre CKOPOCTH CBETA

14.Vzyuenune qudpakiny cBeTa Ha NEPUOINIECKUX CTPYKTypax

15.M3yueHue 3aBUCMMOCTHU TTOKa3aTeNsl MPEIOMIICHUS IPU3MBbI OT JIJTMHBI BOJIHBI CBETA

16.MonO-01. HopmanbHast tucriepcus.

17.MonO-02. AHoMabHast JUCTIEPCHS.

18.U3mepeHne IJIMHBI CBETOBOM BOJIHBI M PaJMyca KPUBU3HBI JIMH3BI C TOMOIIBIO KOJELl
Herorona

19.0npenenenuie UIMHBI CBETOBOW BOJHBI HMHTEPPEPEHIMOHHBIM METOJAOM C IOMOIIBIO

ounpusmsl Openens.

CoNoO~wWNE

Paspgen 2. KBantoBasi ¢usuka. ®du3nka aTroMoB, MOJIEKYJ, ATOMHOIO siipa W
BJIEMEHTAPHBIX YACTHIY

CBeToBbIe KBaHTBI. DHEPrus, UMNyibc U Macca GoToHOB. PoT03(h(HeKT 1 ero 3akoHbI. Y paBHEHHUE
OiHmTeHa 1715 (oTorddeKTa 1 IKCIepuMeHTalIbHbIE METOIbI ero poBepku. Dpdext Komnrona.
JaBnenue cBeta. KopmyckynasipHO-BOJHOBOW Iyalu3M MaTepUd U €ro ONbITHOE O0OOCHOBaHHME.
I'mnoresa npe bpoinsa. CooTHomeHne HeompeneneHHOCTeH. BomHoBas ¢yHKIUS © €€
cTaTUCTHUYEeCKUi cmbici. YpaBHenue lllpeaunrepa (BpemeHHoe M cTanuMoHapHoe). Yactuma B
OJIHOMEpHOM noTeHManbHON siMe. TyHHenbHbIN dddekT. [Ipubnnxenre cuabHOM U c1aboi CBSI3U.
Mogens CBOOOTHBIX 3JEKTPOHOB. DJIEMEHTHl 30HHOW TEOPHM KpPHUCTALUIOB. YpoBeHb Depmu.
Jlenenue TBEpABIX TEN Ha JUAJIEKTPUKH, METaJUIbl, MOMYNpoBOAHUKU. KBaHTOBas Teopus
NEKTPOIPOBOJAHOCTH U TEIJIONPOBOJIHOCTH MeTaioB. CTpoeHne KpuCTaJlIoB. THITBI MEKaTOMHOMN
CBSI3W B TBEpAbIX Tenax. JledexTsl B KpucTaiax (TOYeuyHblE, JMHEWHbIE — AMCIOKALUM).
[TnacTUYHOCTH M MPOYHOCTH TBEPIBIX Tell. PemeTounas temnonpoBogHocTh. Dddekr Méccbayapa
u ero npuMeHeHue. Gu3nyeckre OCHOBBI METOI0B KOHTPOJIS KaueCTBa MaTEpHAIIOB.



Snepnas monenb atoma. AToM Boaopoaa o teopun bopa. [IpoctpancTBenHoe kBantoBanue. CrivH
anekTpoHa. Atom Bojaopoja mo Teopuu lllpemunrepa. MuorosnekTpoHHble atoMbl. [Ipunnmmn
[Taynu. Ilepunonunueckas cucrema snementoB .M. MenneneeBa. Mosnekysbl. MojeKyibl BOJOPO/a.
OoOmenHoe B3aumoeiicTBue. PannoakTuBHOCTH. PannoakTHBHOE mpeBpaiieHue saep. SaepHble
peaKiuu U UX OCHOBHBIE THUIBI. VICKyccTBeHHas pajauoOakTUBHOCTH*. LlemHas peakuus ieieHwHs.
Snepubiii peakrop. [Ipobiema ynpaBisieMbIX TEPMOSACPHBIX PEaKUUH. JKOIOTUYECKHE BOIPOCHI
COBPEMEHHOM SHEPreTHKU *.

Wepapxus ctpykryp marepuu. Yactuubl U antudacTulibl. DOTOHBI, JENTOHBI, aJpOHbI (ME30HBI,
O6apuonsbl, runeponsl). yHnameHnTanbHble B3auMoaeicTBusl. CcTeMaTHKa AJIEeMEHTAPHBIX YaCTHII.

TeMBI JeKIN:

Jlexuus 1. DneMeHThl KBAHTOBOM MEXaHUKU

Jlexuus 2. YpaBaenue llpeaunrepa u ero npuMeHeHue

Jlexnwus 3. Ypasuenue Llpenunrepa u ero npuMeHeHHe, TYHHEIbHBIN 3 ekt
Jlexnuus 4. Knaccuyeckas TeopHst CTpOeHHs aToMa

Jlexnust 5. DneMeHThI (PU3UKH TBEPIOTO Tela

Jlexuust 6. MHOTO3JIEKTPOHHBIE aTOMBbI

Jlexuus 7. DneMeHTsI AepHON PpU3UKU

Jlexuus 8. DnemMeHTapHbIe YaCTHUIIBI U UX CBOMCTBa

TeMbl NPaKTHYECKHUX 3AHATHI:
®oTorddexT, TaBIeHUE CBETA.
. Opdext Komnrona. Bonusr ne bpoiins
. Ypasuenue lpenunarepa u ero npuMeHeHHE.
. AToM BoOpO/a
. CocTaB U XapaKTePUCTUKU aTOMHBIX SIIEp.
. SlnepHble peaknuu
. DneMeHTapHbIE YaCTHIIBI U UX CBOWCTBA
. Konrponbhas pabota

0NNV AWN R

Ha3panus 1abopaTtopHbIxX padoT:

N3mepenne nocrossHHON 11anka crieKTpoMeTpUYEeCKUM METOIOM.

HccnenoBanue qudpakiiuy CBeTa Ha NEPUOANUYECKUX CTPYKTYypax

Oneir ®@panka u ['epua

CrarucTtuka cuera 3J1IeMEHTapHbIX YacTHULL

Omnpit HOHra.

WnuTepdepeHius cBeTa OT KOTePEHTHBIX TOUYEYHBIX HCTOUYHUKOB.

Omnpenenenne CKOpOCTH CBETA

W3ydeHnue audpakiuy cBeTa Ha MepUOIMYECKUX CTPYKTYypax

N3yuyenune 3aBUCUMOCTH MOKa3aTells MIPEJIOMIIEHUS IIPU3MBI OT JJIMHBI BOJIHBI CBETA

CoNoOR~WNE

5. Opranusanusi CaMOCTOATEJIbHON PadOThl CTY/ICHTOB

CamocTosTenpHas pabdoTa CTYJEHTOB MPU W3YYCHUU IUCIMILIUHBI TMPEIyCMOTpPEHA B
CIEeNYIOMUX BUaaxX u popmax:

— Pabora ¢ nexkUMOHHBIM MaTepHUajIOM, MOMCK W 0030p JHUTEPATYpbl U SIEKTPOHHBIX
HMCTOYHUKOB MHGOPMAITUH 110 MHAUBHIYALHO 33/1aHHOM Mpobieme Kypca,

— Pabota B 31eKTpOHHOM Kypce (M3y4eHHE TEOpEeTHYECKOro MaTepuasa, BBIOTHEHUE
WHIUBUAYAJIBHBIX 3a/1aHUN 1 KOHTPOJUPYIOIINX MEPOIPUITUN U IP.);



N3ydenne Tem, BBIHECEHHBIX HA CAMOCTOSTEIBHYIO MPOPAOOTKY;

[Touck, ananus, CTpyKTypUpOBaHUE U MPE3eHTAUsl HHPOpMAIIH;

BrinonHenue 1omMamHux 3a1aHuid, OTYETOB MO TaOOPATOPHBIM paboTaM;
[ToaroroBka k 1a6OpaTopHBIM paboTaM, K MPAKTUUECKUM U CEMUHAPCKUM 3aHSITHSIM;
IToAroToBKa K OLIEHUBAKOLUIUM MEPOIIPUATHSIM;

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI

6.1. YueOHO-MeTOANYECKOE O0ecIieueHue

OcHoBHasl JuTepaTypa
. Casennes, 1. B. Kypc obmieit pusukn: yaedHoe mocodue: B 5 tomax / M.B. CaBenbeB. — 5-¢

u3n. — Cankr-IlerepOypr: Jlansb, [0. r.]. — Tom 5: KBanToBas ontuka. ATomMHas pusuka.
@wusnka TBepaoro Tena. dusnka aTOMHOTO sipa U neMeHTapHbIX yacturn — 2011, — 384
c. —// Jlanb: anekrponHo-OubHoTeunas cuctema. — URL: https://e.lanbook.com/book/708
. (mara obpamenus 05.04.2017) — Pexxum gocryna: u3 koprnopatuBHoit cetu TIIY - Tekcer:
3IIEKTPOHHBIN

. CuByxun JI. B. O6umii xypc ¢usuku yde6Hoe mocobue: B 5 1. T. 4 : Onruka / /1. B.
CuByxun. — 3-e wusn., crep. — MockBa: ®usmarour, 2013. — 792 c¢. — URL:
http://znanium.com/catalog/product/944794. (mata oOpamenus 05.04.2017) - Pexum

nocryna: u3 kopnopatuBHou cetd TIIY .- TeKCT: aneKTpOHHbIN

. Cuyxun /I. B. O6mmuii kypc ¢usuku yuebnoe mocobue: B 5 1. T. 5: ATomHas u simepHast
¢usuka . — 3-e m3a., crep. / [. B. CuByxun . — Mocksa: @uszmatiur, 2008. — 783 ¢. —
URL.: http://znanium.com/catalog/product/944829 (nmata ob6paruenus 05.04.2017) -Pexum
noctyna: u3 kopnopatuBHou cetd TIIY .- TeKCT: aneKTpOHHbIN

. Hernadp A. A. Kypc pusuku : yuebnuk B snexrponHom dopmare / A. A. Jletnad, b. M.
SABopckmii. — 9-e wu3a. crep. — MockBa: Axkanemus, 2014. — URL- —
- http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf  (mara oGpamienus 05.04.2017) -
Pexxum nocrymna: u3 koprnopatuBHou cetd TIIY .- TekcT: 351eKTpOHHBII

. Tpodpumona T. U. Kypc ¢pusuku: yueOHuk B anextpoHHoM popmate / T. U. Tpodpumona. —
20-¢ U3, cTep. — Mockaa: Axkanemus, 2014. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf . (mara ob6pamenus 05.04.2017)
- Pexxum nocryna us xopnopatusHou cetu TIIY .- Teker: anexkTpoHHbIN

Jlono/THMTeIbHAS JIUTepaTypa

. Jlanacoepr I'. C. Onruka / I'. C. JlanacOepr. — 6- e u3a. crep.— Mocksa : @U3MaTIHT,

2010. — 848 c.

Ontuka: yue6noe mocobme / B.C. Axunpmmn, H.JI. Wctomuna, H.B. Kamenosa, 1O.W.

Kapxosckuii; non penakuueit C.K. CrapeeBa. — Canxt-IletepOypr: Jlans, 2015. — 240 c.

— ISBN 978-5-8114-1671-4. — TekcT: 31MeKTpoHHBIH // JlaHb: 3IIeKTPOHHO-ONOIMOTEeYHAS

cucrema. — URL: https://e.lanbook.com/book/56605 . (nara oOpamenus 05.04.2017) —

Pexxnm noctymna: u3 kopnopatusHou cetu TITY

. Tropun 0. 1. ®usuka. Ontuka: yueobnuk / Tropun 0. U., Yepnos U. I1., Kproukos FO. IO.
— Tomck: N3n-Bo TIIV, 2009. — 240 c. —

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

Pexxnm noctymna: n3 kopnopatuHou cetu HTD.- TekcT: anekTpoHHBIN

. Tropun FO. U. ®uzuka. KBanroBas ¢usuka: yuebnuk / Tropun 1O. U., Yepnos U. II.,
Kproukos KO. K. — Tomck: W3p-so TIIY, 2009. — 320 c. —

URL: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf. (mara ob6pamenus 05.04.2017) -

Pexxum noctyna: u3z kopnoparuBHou cetd TITY .- TekcT: aneKTpoHHbIN



https://e.lanbook.com/book/708
http://znanium.com/catalog/product/944794
http://znanium.com/catalog/product/944829
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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

Tropun, F0.. ®usuka. SAnepHas ¢uszmka. Ousnka IEMEHTAPHBIX YacTUIl. ACTpodu3HKa:
yuebnuk / FO.M. Tropun, WU.I1. Yepnos, FO.}O. Kproukos. — Tomck: TITY, 2009. — 252 c.
— ISBN 978-5-98298-647-7. — Texkct anexTpoHHslii / JIaHb: 371€KTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/10284 . (marta obOpamenus 05.04.2017) —
Pexxum noctyna: u3z kopnoparuBaou cetu TITY

6.2. UudopMmanimoHHOE ¥ MPOrpaMMHoOe odecrieyeHue

Internet-pecypcet (B T.u. B cpene LMS MOODLE wu np. oOpa3oBareiabHble H

OMOIMOTEYHBIE PECYPCHI):

1.

oo

7.

8.

9.

OnekTpoHHbIN Kype «Dusnka 3». Pexum noctyna:
https://stud.Ims.tpu.ru/course/view.php?id=2062 (nata ooparmenwus 05.04.2017)

Marepuanbl nipenacrabieHbl 16 Momynamu. Kaxaplii MOIyJb COACPKUT MaTEpUalbl s
MOJITOTOBKH K MPAKTHYECKOMY 3aHATHUIO, K JICKIIUY, BAPUAHTHI HHIMBUIYaIbHBIX JJOMAIITHUX
3aJlaHuM A7l CAMOCTOSITENIEHOM pabOThI, TECTHI.

DOneKTpOHHBIN Kypc «BupTyanbHbli 1a00paTOPHBIN MPaKTUKYM 110 Gpu3HuKe». Pexum
nocrymahttps://stud.Ims.tpu.ru/course/view.php?id=2337 (nara oopamienus 05.04.2017)
Kypc npencraBnser co6oii KOMIUIEKT BUPTYaJIbHBIX J1a00paTOpHbIX paboT. Marepuan
CTPYKTYpPUPOBAH IO TeMaM Kypca U COJACPKUT: METOJUUECKHE YKAa3aHUS K BBIITOJIHEHUIO
1a0opaTOpHBIX PabOT, TECTHI s MPOBEPKH 3HAHUH, (POPMBI OTUETA.

MeTtoauueckue yKkazaHus K 1abopatopHbIM pabotam:. Pexxum nocryna:
http://uod.tpu.ru/webcenter/portal/oen/method? adf.ctrl-state=13nno0Oxod7 4 (mata
obpamienus 05.04.2017)

MeTtoanueckue yKka3zaHHs K IPaKTHYECKUM 3aHATUSAM. Pexum nocryma:
http://uod.tpu.ru/webcenter/portal/oen/method? _adf.ctrl-state=13nno0xod7 4 (mara
obpamienus 05.04.2017)

NupopmarmonHo-cipaBouHbIX cuctema «Komekey - http://kodeks.lib.tpu.ru/
Hayuno-anexrponnas 6ubnuoreka ELIBRARY.RU - https://elibrary.ru/defaultx.asp
DneKTpOHHO-0MbIMoTeuHas cucreMa «KOHCYnbTaHT CTyIeHTa»
http://www.studentlibrary.ru/

DnekTpoHHO-0MbIHoTeuHast cucreMa «Jlanby - https://e.lanbook.com/
DnekTpoHHO-0nOMoTeuHast cucrema «lOpaiity - hitps://urait.ru/

10. DaextpoHHO-0HOMMOTeuHas cuctema «ZNANIUM.COM)» - https://new.znanium.com/

JlunensuonHoe mporpamMmmHoe obecriedeHne (B coorBerctBuM ¢ Ilepeunem
JIMIIEH3UOHHOTO0 MporpaMmmHuoro odecneyenusi TITY):

Zoom Zoom; 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex
Meetings; Design Science MathType 6.9 Lite; Far Manager; Google Chrome; Mozilla Firefox ESR;
Notepad++; Tracker Software PDF-XChange Viewer; WinDjView; XnView Classic

7. Ocolble TPeOOBaAHNSI K MATEPUATIbLHO-TEXHUYECKOMY 00ecneYeHU 0 TN CIIUTIIHHbI

B yuebHOM miporiecce ucnoib3yeTcs caeayrliee 000pya0BaHHE:

HaumeHoBaHHe cnenMaJdbHbIX

o HaumeHoBaHue 000py10BaHUSA
NoMenieHHit

Aynmutopus  ans mposenenus | Kommiext yuebHo# mebenn Ha 132 mocanounsix Mecta; Kommeiotep
y9eOHBIX 3aHATHH BCEX THNOB, | - | mrT.; [IpoexTop - 2 mT.

KypCOBOTO MIPOCKTUPOBAHMUS,
KOHCYJIbTalINH, TEKYIIET0o
KOHTPOIsI U TPOMEXYTOUYHOH
aTTecTaluu

634034, Tomckast 0o0nacTh, T.



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
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/

HaunmenoBanme CIIeMHAJIbHBIX

Ne N HaumeHoBaHue 000py10BaHUSA
TOMeIleHn i
Tomck, Jlenuna mpocmnekt, a. 43,
215
2. Aynutopus s nposenenus | JlabopatopHnas padota "OnpeneneHue ckopocti cBera” - 1 mr.;
yueOHBIX 3aHATHH BCEX THIOB, | YCTAHOBKA JUIS HCCIICJOBAHUS 3aKOHOB TEIJIOBOTO M3Iy4eHus - 1
KypCOBOTO MIPOCKTUPOBAHUS, | IIT.; Y cTaHOBKA abopar " Onpenenenne GOKYCHBIX pacCTOSTHUMN " -
KOHCYJIbTalUii, texymiero | 1 mr.; [Ipu6op "OnbiT @panka u ['epua" - 1 mwr.; [Tpudop KPC-
KoHTpoIst u  mpomexyrouHoi | S230CWX 1B.380TBmun,f2.97,0. 1nk Bumeoxam. - 1 mr.; [lefikep-
aTTeCTaluu naky6atop ES-20 - 1 mt.; JlaboparopHas padora "MHTephepomerp
634034, Tomckass ob6macte, T. | Maiikenscona" - 1 mr.; [Ipu6op "Komea Hetotona" - 1 mr.;
Tomck, JlemmHa mpocmekt, a. 43, | JlabopaTopHas pabdora "Onrtuyeckast akTHBHOCTE" - 1 miT.;
108 JlabopaTopHras ycranoBka "3akoH Ctedana-6ompimana’P2350101 -
1 wrt.; YeraHoBka A onpeaeneHus nocTossHHoM [nanka
CHEKTPOMETP.METOAOM - | mT.; IcTOUHUK PTYTHBIH - 2 MIT.;
l'onnomerp - 2 mr.; Jlaboparopnas pabora "OmnsiT @panka-I'epua c
pryteio” - 1 wir.; [Ipenusuonnsiii uaTepdepomerp Maiikenbcona - 1
wr.; [Tpubop "Cnextp H2" - 1 wr.; YcTaHoBKa ajIst MCCIEI0BAHMS
CBeTa C Pa3IMYbIMU COCTOSHISIMHU HOJISIpU3aIyy - 1 mT.; YcTaHOBKa
Jutst uccnenoBanus audpakuun OpayHrodpepa Ha NEpUOIUIECKON
cTpykType - 1 mT.; Mukpockon "[Tomam" - 1 mrt.; JlaboparopHast
pabora "Habnronenne u m3MepeHue CIIeKTPOB, 1 ONIpEeICHUE
ONTUYECKUX NMAapaMEeTPOB Npu3M" - 2 IT.; Y CTaHOBKA JIst
9KCIIEPEMEHT. TPOBEPKH COOTHOLICHUSI HEOTpeIel. Tl (POTOHOB - 1
mt.; KoMroiekt yueOHoi Mebenn Ha 25 mocagodHsix MecT; [lIkad
oOenadoparopslii - 2 mit.; Tym0a nonkathas - 1 wr.; Komnbrorep
- 8 mit.; IlpunTep - 3 mt.; [Ipoekrop - 1 mrt.
3. Aynutopus s npoBeneHus | Kommiekrt yueOHoi mebenu Ha 35 mocamounbix mect; Hlkad ns
yueOHBIX 3aHATHH BCeX THUIOB, | oxexabl - 1 mr.; [llkad st nokymenrtos - 2 mr.; Tymba
KypCOBOTO NPOEKTUPOBAHUS, | cTalMoHapHad - 3 mT.; Komnerotep - 35 mt.; Ipuntep - 1 mr.;
KOHCYJIbTAllUH, Tekymero | TemeBuzop - 4 mt
KOHTPOJISL 51 MIPOMEXYTOUHOU
aTTecTalyn
634028, Tomckas o00macTh, T.
Tomck, Jlenmna mnpocnekr, 2,

cTpoeH. 4, 220




Pabouass mporpamMa coctaBieHa Ha ocHoBe OO6imei xapakTepucTHKH oOpa3oBaTenbHOH
nporpaMMel o HanpasieHuto 21.03.01 Hedrerazosoe neno, npoduns noarotoBku «bypenue
He(TAHBIX M ra30BbIX CKBOXHUHY», (npueMa 2017 r., ounas ¢opma o6yueHus).

Pa3paboTunk(m):

JlomKHOCTL Toanuce OUO

JloueHT Cemkuna JI. K.

[Iporpamma onobpeHa Ha 3acemaHMu KadeInpsl 3KCNepUMeHTaNbHOH (HU3NMKK (MPOTOKON OT
«23 » 06 2017_r. Nel7_).

3aB. xadenpoii-pykoBoautens OEH IHBUIIT

I.T.H, npodeccop - s /Mlamanun U.B./
noAanuchL




JIuct u3MeHeHuii padoyeil mporpaMMbl U CHUATIIMHbBI

YueoHblii rox

CopepixaHue /M3MeHeHHE

O0cy:k1eH0 HA 3acelaHNH
OH/I (mpoToxo0.1)

2018 /2019
yueOHBII
roj

AKTyanu3upoBaHO cojiepkaHue paszzena «YdyeOHo-
MeToAnYecKoe 1 HH(OPMAIIMOHHOE 0OecieueHue
JUCIUTLIAHBD)

Ot 25.06.2019 Ne22
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