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Lensmu
onpeaenennoro OOII

OCBOCHUA

JUCITUTUTAHBI
(m. 5 OO6meit xapakrepuctukun OOII) cocTtaBa KOMIETEHIUN IS

SABJISACTCA

1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

dbopMupoBaHHe 'y OOYyYarOIIMXCS

HOJTrOTOBKH K TPO(ECCHOHATBHOMN I TETbHOCTH.

Kon Cocrasasiiomue pe3y/ibTaTOB 0CBOCHHUS (JeCKPUNITOPHI
xomrereH | HaumenoBanme KOMIIEeTCHIIMH)
I KOMIICTCHIIMHN HaumeHoBanue
Kon
Brnaneer onbIToM NpUMEHEHNUS 3aKOHOB €CTECTBEHHBIX
HAyK U MaTeMaTHYECKIX METOIOB U MOJeNeH s
YK(V)-1.B1 Y !
peIIeHus 3a1a9 TEOPETUIESCKOTO U IPUKIATHOTO
xapakTepa
crocoben Bnaneer penpoyKTUBHBIMM METOJAaMU IO3HABATEIbHOU
OCYIICCTBIIATD YK(Y)-1.B1 | nesaTensHOCTH U MBICTUTENLHBIMH ONIEPALIUSIMU AJIs
TTOUCK, KPpUTHICCKHH pelieHns 3a1a4 €CTeCTBEHHOHAYYHbIX JUCIUILTAH
aHaM3 ¥  CHHTE3
VK(Y)-1 uHpopManuy, YMmeeT pemaTh 3a/1a4u TEOPETUUECKOTO U MPUKIIATHOTO
YK(Y)-1.V1
HNpUMEHATD Xapakrepa
CHCTCMHBIN  TIOXOX YmeeT 0000maTh YCBOCHHBIE 3HAHHUS E€CTECTBEHHBIX
AT peIICHAA HayK KaTeropusiIMH CHCTEMHOTO aHaJIM3a M MOAX0AA U
IIOCTaBJICHHBIX YK(Y)-1.V1
MBICTIITEIBHBIMA OTICPALINsIMH aHAIIN3a, CHHTE3a,
3ajad CpaBHEHUSI U OIICHKH
VK(Y)-1.31 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK U MaTEMAaTHICCKHE
’ METOJIB TEOPETHUYECKOTO XapaKTepa
3HaeT penpoOIyKTHBHBIC METOABI MTO3HABATEIIEHON
YK(VY)-1.31 JIESTENIbHOCTH, IPU3HAKK CUCTEMHOIO MOIX0Ja U
CHCTEMHOTO aHaJII3a
BrnaymeeT ombITOM IIAHUPOBAHUS U TIPOBEICHHUS
CIIOCOOHOCTBIO (U3NIECKUX UCCICIOBAHUA B OOJIACTH OTITHKH,
HCIIOJIb30BaTh OIIK(Y)-3.B3 | kBaHTOBOI MEXaHHKH U aTOMHOM (DU3HUKH, OIICHKU
3HaHUS O TOYHOCTH Y TIOTPEITHOCTH U3MEPEHUH, aHaIn3a
COBpPEMCHHOM HOJIyYEHHBIX PE3YJIbTaTOB
¢busnyeckoii
OLK(Y)-3 KapTHHe MUpa, YMeet BbIOMpaTh 3aKOHOMEPHOCTD JIJIsI PELICHHS 3a/1a4
¥)- TpOCTPAHCTBEHHO- OIITHKH, KBAHTOBOW MEXaHUKH U aTOMHOH (U3UKH,
BPCMCHHBIX OTIK(Y)-3.Y3 UCXO/Is U3 aHAIIN3a yCIIOBHs, OOBSICHATH HA YPOBHE
3aKOHOMCPHOCTAIX, ' THIIOTE3 OTKJIOHEHUS TTOJIYYEeHHBIX SKCIIEPHUMEHTAIbHBIX
CTPOCHHH BCILCCTEA JAHHBIX OT U3BECTHBIX TCOPETHUCCKUX H
AT TOHHMAHHA 9KCIEPUMECHTAIBHBIX 3aBUCHMOCTEH
OKpPY’KaIoIIero MUpa
W SBJICHAN TIPAPOJIBT 3uaeT QyHIAMEHTANILHbIE 3aKOHbI OIITUKHU, KBAHTOBOM
OIIK(Y)-3.33 .
MEXaHUKH H aTOMHOU (PH3UKU

2. Mecto qucuumiunsl (MmoayJs) B ctpykrype OOIT

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCA K 0Oa3zoBoi uvactm bioka 1 y‘-IC6HOF0 IJ1aHa O6p8.30B2lTCJ'ILHOfI

IIPOrpaMMBI.

3. Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 TUCHHUILINHE

I[Tocye ycrenHoro oCBO€HuUs AUCIUILIUHBI Oy1yT c(OPMHUPOBAHBI Pe3yIbTaThl 00yUEHUS:

Ilnanupyemble pe3yJabTaThl 00yUYeHHsl M0 JUCHUIIIINHE
Komnerenuus
Kon HaumenoBanue
P 1 | [IpumeHsATH 3HaHUS OOIIMX 3aKOHOB, TEOPUH, YpaBHEHUIA, YK(V)-1




METOJI0B (PU3UKH MPH PEIICHUU 33]1a4 B MPo(eccuoHaNbHON OIIK(Y)-3
NEeSTEIbHOCTH

P/ 2 | BemoaHsATh pU3NYECKU SKCTIEPUMEHT C MIPUBIICYCHUEM YK(V)-1.
METOJ0B MaTeMaTH4eCKOW cTatucTuku u UT OIIK(Y)-3

PJ13 | Binagets MeTOJaMH TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOIO YK(V)-1.
WCCIICIOBAHMS, METOIaMHU MTOMCKA B 00paboTKu nH(OpMAIINH, OIIK(Y)-3
METOJIaMU PELICHHUs 3a/1a4 C IPUBJICUCHUEM MOTYyYECHHBIX
3HAHUU

P/[4 | Bnamerb OCHOBHBIMU IIprieMaMu OOpaOOTKH W aHAIW3a YK(V)-1.
SKCIEPUMEHTAIIbHBIX JIAHHBIX, MOJYYeHHBIX MpHu TeopeTudeckux | OITK(Y)-3
1 DKCIEPUMEHTATbHBIX UCCIIEIOBAaHUAX ¢ ucnoib3oBanueM 11K u
MIPUKJIAIHBIX TPOrPAMMHBIX CPEACTB KOMITBIOTEPHOU rpaduku

OHGHO‘IHBIG MECPONPUATHA TEKYIIECTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ arreéCTaiuuu nNpeacTaBJICHbI B
KaJICHAApHOM pef/'ITI/IHF-HJIaHe JUCHUITIIINHBI.

4. CTpyKTYpa M colepKaHHue TUCUUIINHBI

OcHOBHbBIE BHDBI yqeﬁnoifl JCATCJIBbHOCTH

Pa3zpenn! 1McMIIINHEI dopmupyemblit Buabl yueOHoit O0neMm
pe3yJbTart e TeJIbHOCTH BpeMeHH,
0o0y4yeHus1 o 4.
AUCHUILINHE
Paszpnen (moayab) 1. PJ1-P/14 Jlekuun 16
ONEeKTpOMAarHUTHbHIE BOJIHBI. [IpakTuyeckue 3aHATHS 18
BonnoBas onruka JIaGopaTopHbIe 3aHATUS 10
CamocTtosrenbHas pabora | 58
Pa3nen (MoayJn) 2. P/11-P/14 Jlexnun 16
KBanToBas ¢uzuka. dusuka [IpakTuueckue 3aHATHS 14
aTOMOB, MOJIEKYJI, aTOMHOI'O JlaGoparopHble 3aHATHS 14
sAapa d 3JICMCHTApHBIX 9aCTHUI] CamocrositenpHas pabora | 70

COI[ep)KaHI/IC pa3aciioB JUCHHUIIINHBI:

Paznes 1. DieKTpoMarHuTHbIe BOJIHBbL. BotHOBasi onTHka |

HuddepenumanbHoe ypaBHEHHE IS DJIEKTPOMArHUTHOM BOJHBI M €r0  pelIeHHe.
KopnyckynsgpHo-BOTHOBOH Jyanu3M CBOICTB cBeTa. BoHbI onTHyeckoro AuanasoHa (CBETOBbIE
BOJIHBI) — YAacTHBIM cilyyail »JIEKTPOMAarHUTHBIX BOJH. MHTepdepeHIs  IUIOCKHX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KorepeHTHOCTh (BpeMEHHass M MPOCTPAHCTBEHHAs).
MeTobl noyueHus] KOTepPEeHTHBIX CBETOBBIX BOJIH U HaOuoieHus uHTepdepeniun. Judpakius
ceeta. [Ipunnun [roiirenca-®Openens. Judpakmus Openens u @paynrodepa. ducnepcus crera.
Knaccuueckasa teopust aqucnepcuu. ITornomenue csera. Paccessnue csera. Ilonspusanus ceera
npu oTpaxkeHun. WHTepdpepeHuns MNONApU30BaHHBIX Jiyuyed. TemgoBoe H3TydyeHUE U €ro
XapakTepUCTHKH. 3akoHbl TeroBoro uanydeHus (Kupxroda, Credana-bonbimana, Buna).
KBanroBas runoresa [Inanka. ®opmyna Ilnanka.

Tembl JeKkuMii:

Jlexuus 1. DnekTpOMarHuTHBIE BOJIHBI U UX CBOICTBA

Jlexmms 2. UaTepdepeHus BOIH, CII0KEHUE BOJIH. DHEPTHUS BOTHBI
Jlexuus 3. UnTepdepenuys cBeta

Jlexums 4. Qudpakuus cBeta. Meton 300 Openens

Jlexuus 5. Audpaxius cBera, TUPpaKkIIMOHHAS peIIeTKa



Jlexuus 6. Ilongpuzanus ceera
Jlekuusa 7. lucniepcusi, MOTJIOIIEHUE CBETA
Jlexuus 8. TeruioBoe U3iryuyeHue

TeMbl NPaKTUYECKUX 3aHATHIL:
1.BBosiHOE 3aHATHE. DJIEKTPOMAarHUTHBIE BOJIHBI U UX CBOMCTBA

O 00 1 N K W

ok wdE

o N

10.

11.
12.
13.
14.
15.

16.
17.
18.

19.

. Cnoxenue BonH. HTepdepeHius BoIH

. UnTepdepennus creta

. Hudpakmus Openens. Merox 3ou Openens.

. Mudpakmus @paynrodepa. JudpakiunonHas penieTka
. [lonapuszanms ceera

. ducnepcus cera. Ilornomenue ceera

. TerutoBoe u3nyueHune

. KouTponbnas pabora

Ha3Banus 1jadbopaTopHbIX padoT:

0-01. Onpenenenue riaaBHOro (POKYCHOTO PacCTOSHUS TOHKHX JIMH3.

0-03. M3mepenne moka3aTess MPeJOMIICHHS KUAKOCTH € TIOMOIIBIO pepakTomMeTpa.
0-04. VccnenoBaHue sIBJICHUS IUCIIEPCUU CBETA.

0-09. UuTepdepomerp MalikenbcoHa.

0-07. U3mepenue noctosiHHOM [1n1aHKa CIEKTpOMETPUUECKUM METOJIOM.

0O-10. M3mepeHne cBETOBOW BOJHBI M Paguyca KPUBU3HBI JIMH3BI C MOMOUIbIO KOJIEI]
HproroHa.

0-22. UccnenoBanue audpakiuy cBeTa Ha MEPHOAMYECKUX CTPYKTYpax

O-11. H3mepenue JUIMHBI CBETOBOM BOJIHBI € IIOMOLIBIO AU(PAKIIMOHHOMN PEILeTKH.

O-14. Omnpenenenue nocrossaaol Credana-bonbiMana u mocrossHHOW Ilmanka mpu
MOMOILM ONTHYECKOTO MUPOMETPA € MCUE3at0IIel HUTHIO.

O-15. Uzydenue BHemHero $poTo-31eKTpruIeckoro 3¢dexra u onpeaencHne MOCTOSTHHOMN
Ilmanka.

0-23. Onpit IOHra.

0-06. UutepdepeHnns cBeTa 0T KOT€PEHTHBIX TOUEUHBIX HCTOUHUKOB.

O-16. Onpeenenune cKOpoCTH CBETA

023. Uzyuenue nudpakiuy cBeTa Ha MEPUOANYECKUX CTPYKTYpax

0-04. M3yueHue 3aBUCHMOCTH TOKa3aTelss IMPEOMIIEHUS MPU3Mbl OT JJIMHBI BOJIHBI
cBeTa

MoaO-01. HopmanbsHas gucriepcusi.

MonO-02. AHomanbHas Jucnepeus.

O-10. M3mepeHue JUIMHBI CBETOBOM BOJIHBI M paguyca KPUBU3HBI JUH3BI C MTOMOIIBIO
kosen HeroToHa

0-12. OnpeneneHue UIMHBI CBETOBOH BOJHBI HMHTEP(PEPEHIMOHHBIM METOJOM C
oMoIIbI0 OUTpu3Mbl Dpenerns.

Paznen 2. KBantoBass ¢pusuka. ®dusnka aTtoMoB, MOJIEKYJ, aTOMHOIO siipa W
IJNIEMECHTAPHBIX YaCTHUI

CBeroBble KBaHTBl. OJHeprusi, uUMmyibc U macca (oToHOB. PoTodh(dEeKT U ero 3aKoHbI.
VYpaBHenue OiHIITeHHAa s (oTodPpdexkra U SKCIepUMEHTATbHbIE METOABl €ro IMPOBEPKH.
Opdext Komnrona. [lanenue cera. KopryckynspHO-BOJIHOBOM Iyallu3M MaTepUd M €ro
onbITHOe obocHOBaHMe. I'mnoreza ae bpoitns. CooTHomeHue HeonpezaeneHHOCTeH. BomaHoBas
GyHKIMS ¥ ee cTaTUCTUYeCKuid cMbici. YpaBHenue llpenunarepa (BpeMeHHOE U CTAIlMOHAPHOE).
YacTuua B 0HOMEpHOH MoTeHuuanbHoi sime. TyHHenbHbIN 3¢ dekt. [Ipubnmxenne cuabHON U



cnaboit cBszu. Mojenb CBOOOTHBIX 3JEKTPOHOB. OJIEMEHTHI 30HHON TEOpUH KPHCTAILIOB.
Vposenp ®epmu. /[leneHue TBepAbIX TeN Ha JWUAJIEKTPUKH, METAJIbI, MOJYIPOBOAHUKH.
KBanroBas Teopus AJIEKTPONPOBOJIHOCTH U  TEIUIONPOBOAHOCTH MeTamuioB. CTpoeHue
KPUCTAIJIOB. THIBI MEKATOMHOM CBSI3M B TBEpAbIX Tenax. JledekTsl B kpucTamiax (TOUeyHbIE,
JUHENHble — aucinokauuu). IlnacTMyHOCTP M IPOYHOCTH TBEPABIX Tell. PemierouHas
TeIIONpPoBOAHOCTE. Dpdexkt Méccbayspa u ero npumeHenue. OU3NYECKUE OCHOBBI METOJIOB
KOHTPOJISI KaueCTBa MaTepUaJIOB.

Snepnas monens atoma. ATom Bojpopoja nmo teopun bopa. IIpocTpaHCTBEHHOE KBaHTOBAaHUE.
Cnun anextpoHa. AtoM Bojopona mo teopuu lpenunrepa. MHOr03J€KTPOHHBIE ATOMBI.
[Ipunmun Ilaymu. Ilepuonuueckas cucrema »snemeHtoB .M. MenngeneeBa. Monekysbl.
Monekynsl Bomopona. OOmenHoe B3aumozeilictBue. PammoaktuBHOCTh. PammoaktuBHOE
npeBpalleHre saep. SnepHele  peakuMu M UX  OCHOBHblE Tullbl. McKyccTBeHHas
panuoakTuBHOCTh. llemnas peakuust nenenusi. SnepHsiii peakrop. IIpobirema ympasisieMbIx
TEPMOSIACPHBIX peaKUil. DKOJIOTNYECKHUE BOIIPOCHl COBPEMEHHOM YHEPTrEeTUKH.

Hepapxust cTpykTyp marepuu. YacTuupl 1 anTu4acTulibl. @OTOHBI, JENTOHBI, aPOHbI (ME30HBI,
OapuoHbl, runeponsl). PyHIaMeHTaNbHbIE B3auMozeicTBus. CHcTeMaTHKa 3JIEMEHTAPHBIX
YaCTHIL.

TeMbl JTeKUMi:

Jlexuus 1. DieMeHTBI KBAHTOBOW MEXaHUKH

Jlexuus 2. Ypasuenue Lllpenunrepa u ero npuMeHeHHe

Jlexuus 3. Ypasuenue Lllpeaunrepa u ero npuMeHeHNe, TyHHEIbHBINA 3 ekt
Jlexuus 4. Knaccuueckas teopust CTpOEHUS aToMa

Jlexkuus 5. DnemMeHTHl GU3UKH TBEPAOTO TENa

Jlexuust 6. MHOT037€KTPOHHBIE ATOMBbI

Jlexums 7. DneMeHTHI siAepHON (GU3UKH

Jlexuus 8. DieMeHTapHbIC YaCTUIIBI M KX CBOWCTBA

TeMbl NPaKTHYECKUX 3aHATHIA:
1. ®oroaddekr, naBienue ceera. Bomusl ne bpoitns
2. Dpdext Komnrona
3. YpaBuenue lllpenunrepa u ero npuMeHeHHeE.
4. Atom Bostopoaa
5. CocTaB 1 XapaKTepUCTHUKU aTOMHBIX s7ep. SaepHble peakiuu
6. DneMeHTapHbIe YaCTULIBI U UX CBOWCTBA
7. KonrtponbsHas paboTa

Ha3panus 1abopaTopHbIX pador:

0-07. U3mepenue nocrostHHoM [1nanka crieKTpoOMETpUYECKUM METOIOM.

0-22. UccnenoBanue nudpakiyuy cBeTa Ha MEPUOJUIECKUX CTPYKTypax

A-01. OnbiT ®panka u I'epua

A-02. CtatucTka cyeTa >JIEMEHTAPHBIX YaCTHI]

0-23. Onsrit IOHTra.

0-06. MHTepdepeHIrs cBeTa OT KOTePEHTHBIX TOYCUHBIX HCTOYHHKOB.

O-16. OnpeneneHune cKOpocTH cBETa

023. Uzyuenue nudpakinuy cBeTa Ha MEPUOJUIECKUX CTPYKTypax

0-04. M3yueHune 3aBHCHMOCTH TIOKa3aTessl MPEeNOMJICHHUS MPU3MBI OT JJIUHBI BOJHBI
cBeTa

CoNoOARWNE



5. Opranusanusi cCaMOCTOSITEIbHON padOTHI CTY/ICHTOB
CamocrosTenbHass paboTa CTYJEHTOB MpPH  W3YYEHUM  JUCHUIUIMHBL  (MOMYIIs)

MpelyCMOTPEHa B CIEeIYIOUINX BUaax U hopMax:

Pabora c NEeKIMOHHBIM MaTEpHaIOM, TMOWCK M 0030p JHMTEpPaTypbl M 3JIEKTPOHHBIX
MCTOYHUKOB MH(GOPMAIMH 110 MHAWBUIYalIbHO 33/1aHHOM 1poliemMe Kypca;

Pabota B 31EKTPOHHOM Kypce (M3yd4eHHE TEOPETUYECKOr0 MaTepuala, BBIIOJHEHUE
VHIUBUAYAIBHBIX 3aJaHUM M KOHTPOJHMPYIOLIUX MEPONPUATHNA, BUPTYaIbHBIX
71a00paTOPHBIX paboT H Ip.);

N3ydenne TeM, BBIHECEHHBIX HA CAMOCTOSATEIBHYIO MPOPAOOTKY;

[Touck, ananus, CTPyKTypUpOBaHUE U MPE3eHTAIUs HHpOpManmw;

BrimonHeHue 1oMaIHuX 3a1aHui, OTYETOB 10 TaOOPATOPHBIM paboTaM

[ToaroroBka k 1a6OPATOPHBIM pabOTaM, K TPAKTHUECKUM U CEMHHAPCKUM 3aHSTHSIM;
[ToaroroBka K OLEHUBAKOIIMM MEPONPUATHUIM

6. YueOHO-MeTOAuYeCKOe U MH(OPMAITMOHHOE o0ecnieyeHre JUCHMIITTHHBI

6.1. YueO0HO-MeTOAMUYECKOE 00ecIeYyeHue
OcHoBHas iMTeparypa

1.

Cagenbes, U. B. Kypc o0mieii ¢pusukn: yuednoe nmocodue: B 5 romax / M.B. CaBenbeB. —
5-¢ u3n. — Cankr-IletepOypr: Jlaus, [0. 1.]. — Tom 5: KBanToBas ontuka. ATOMHast
¢u3uka. Ousuka TBepHoro Tena. OU3MKa aTOMHOTO S/Apa W AJIEMEHTApHBIX YaCTUI] —
2011. — 384 c. —// Jlanb: »nekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/708 (nara obparuenus: 12.03.2019) — Pexum nocrtyna: u3
kopriopatuBHOM cetu TIIY - Tekcr: aneKTpOHHBIH

Cusyxun JI. B. O6muit kypc ¢usuku yue6Hoe nocodue: B 5 1. T. 4: Onruka / /1. B.
CuByxuH. — 3-e u3l., crep. — MockBa: ®dusmarmut, 2013. — 792 c¢. — URL:
http://znanium.com/catalog/product/944794. (nara oOpamenus: 12.03.2019) - Pexum
noctyna: u3 kopriopatuBHout cetu TIIY .- TekcT: 3neKTpOHHbBIN

CuByxuH /[. B. O6umii kypc pusuku yuebHoe nocodue: B 5 1. T. 5: AToMHas U siiepHast
¢usuka . — 3-e u3n., crep. / J. B. CuByxun . — MockBa: @usmaraur, 2008. — 783 c.
— URL: http://znanium.com/catalog/product/944829. (mata oGpamenus: 12.03.2019) -
Pexxum noctyna: u3 kopnopatuBHoit cetu TITY .- TeKCT: 31eKTpOHHbBIN

Hetnad A. A. Kypc pusuxu: yueOHuk B anekrpoHHoM gopmare / A. A. lernad, b. M.
SAsopckmit. — 9-e¢ wm3m. crep. — MockBa: Akamemus, 2014. — URL- —
: http://www.lib.tpu.ru/fulltext2/m/2015/EN/fn-30.pdf (mata oOpamenus: 12.03.2019).-
Pexxum noctyna: u3 kopnopatuBHoit cetu TIIY .- TeKCT: 31eKTpOHHbBIN

Tpodumona T. U. Kypc pusuku: yueOHuk B 3nextpoHHoM ¢opmare / T. U. Tpodumora.
— 20-¢ U3, cTep. — Mockaa: Axkanemus, 2014. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf (nata oOparieHus:
12.03.2019) - Pexxum gocryma u3 koprnoparuBHoi cetd TITY.- TekcT: 3JeKTpOHHBbIH

JlonoJIHUTEIbHAS JIUTEpaTypa

1.

3.

Jlanncoepr, I C. Onrtuka: yue6Hoe nocobue / I'. C. Jlanncbepr. — 7-e u3a. — Mocksa:
OUSMATIIUT, 2017. — 852 c. — Teker: anekTpoHHBIN // JlaHb: AIEKTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/105019 (mata oOparieHus:
12.03.2019) — Pexum moctyna: u3 kopropatusnoii cetu TITY

Ontuka: yuebnoe nmocobue / B.C. Axunbmmn, H.JI. Mcromuna, H.B. Kanenona, H0.U.
Kapkosckuii; mon pepakiueit C.K. CradpeeBa. — Canxkr-IlerepOypr: Jlans, 2015. — 240
c. — ISBN 978-5-8114-1671-4. — Texkct: »5nekTpoHHbIH / JlaHb: 3IEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/56605 (marta oGparienus:
12.03.2019) — Pexxum noctyna: u3 KoprnopatuBHoii cetu TITY

Tropun 0. . ®usuka. Ontuka: yuebnuk / Tropun 0. U., Yepnos U. I1., Kproukos HO.
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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

1O. — Tomck: W3n-Bo TIIY, 2009. — 240 c. —
URL: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf. (mara obpamenus: 12.03.2019) -
Pexum nocrtyna: u3 kopnopatuBHoi cetu HTb.- Tekcr: a5ieKTpoHHBII

4. Twopun 0. U. ®usuka. KBanroBas ¢usuka: yueonuk / Tropun FO. U., Uepnos U. II.,
Kproukos 0. 0. — Tomck: MHW3g-so TIIY, 2009. — 320 c. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf. (mara obpamenus: 12.03.2019) -
Pexum nocrtyna: u3 kopnopatuBHoi cetd TIIY .- TeKCT: 31eKTpOHHBIN

5. Twopun, I.NU. Ousuka. Anepnas Pusuka. Du3uka dIEMEHTAPHBIX YACTHIL.
Actpodmusuka: yuebnuk / FO.M. Tiopun, W.II. Yepnos, F0.1O. KproukoB. — Tomck:
TITY, 2009. — 252 c¢. — ISBN 978-5-98298-647-7. — Texkct ayekTpoHHbIH // JlaHb:
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/10284 (nata
obpamenus: 12.03.2019) — Pexum goctyna: u3 kopropaTtuBHoit cetu TITY

6.2 UudopManuoHHOe 1 IPOorpaMMHoe obecriedeHmne

Internet-pecypcst (B T.4. B cpene LMS MOODLE u ap. obpa3zoBatenbHbie 1 OUOIHOTEYHEBIE

pecypcehl):

1. DnexTpoHHBIH Kypc «®Dusuka 3. Pexnm JOCTYyIIA:
https://stud.Ims.tpu.ru/course/view.php?id=2062
Martepuansl npeacraBieHsl 16 Mogyasamu. Kaxapii MOIylb CONEPKUT MAaTEPHAIIBI TS
MOJATOTOBKA K TMPAKTUYECKOMY 3aHSATHIO, K JIEKIUH, BapHaHThl WHINBUAYAIbHBIX
JIOMAITHUX 33JIaHUH JIJIs1 CAMOCTOSITEITLHOU PabOThI, TECTHI.

2. DneKkTpoHHBIH Kypc «BupryanbHblii mabopaTopHblii MpakTUKyM 1o (usuke». Pexum
noctymnahttps://stud.Ims.tpu.ru/course/view.php?id=2337
Kypc mpezacrasnser coboli KOMIUIEKT BHUPTYadbHBIX JaOOpaTOpHbIX pabor. Martepuan
CTPYKTYPHUPOBAH 10 TeMaM Kypca U COJIEPIKHUT: METOAMYSCKHAC YKa3aHHSI K BBITOJHEHUIO
n1abopaTopHBIX paboT, TECTHI Ji MPOBEPKU 3HAHUMN, GOPMBI OTYETA.

3. Meroanueckue yka3zaHus K 1a00paTopHbIM paboTtam:. Pexxum nocrymna:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4

4. Meroanueckue yKa3aHus K MPAKTHYCCKUM 3aHITHIM. Pexum mocryna:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4

5. HudopmannonHo-crpaBouHbix cucrema «Komeke» - http://kodeks.lib.tpu.ru/

6. HayuHno-anexkrponnas oubnnoreka eELIBRARY.RU - https://elibrary.ru/defaultx.asp

7. DneKkTpoHHO-OMOIMOTEUHAs cucrema «KoHcynbpTanT CTYJICHTa»
http://www.studentlibrary.ru/

8. DnekrpoHHO-OMONMOTEuHast cuctema «Jlanby - https://e.lanbook.com/

9. DnexTpoHHO-OMOIHOTEUHAs cuctema «IOpaiiT» - https://urait.ru/

10. DnexTpoHHO-0MOMHMOTeuHas cructeMa «ZNANIUM.COM)» - https://new.znanium.com/

11. Tlpodeccuonanbubie 6a3bl JAHHBIX U HHPOPMAITMOHHO-CIPABOYHBIE CUCTEMBI TOCTYITHBI
no cceuike: https://www.lib.tpu.ru/html/irs-and-pdb.

JlunieHsuoHHoe mnporpaMMmHoe obecrnieueHue (B coorBercTBuM ¢ Ilepeunem
JINIEH3UOHHOr0 MporpaMmMHoro odecnevenus TIIY):
1.0ffice 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. AkelPad

9. Far Manager


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
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/
https://www.lib.tpu.ru/html/irs-and-pdb

10.
11.
12.
13.
14.
15.
16.
17.
18.

Mozilla Firefox ESR

Design Science MathType 6.9 Lite
Tracker Software PDF-XChange Viewer
Putty
WinDjView
XnView Classic
7-Zip

Flash Player
Notepad++

. OcoOble TpeOOBaHNS K MATEPUAIHLHO-TEXHUYECKOMY 00eCeYeHH 0 U CIIUTIINHbI

B ydeGHOM mpoliecce ucnomb3yercs ciaeayroniee 000pyJ0BaHue:

HauMeHoBaHMe cielUATbHBIX

Ne N HaunmeHnoBanue 060pynoBaHus
NOMeIleHMii
1. AynuTopus Ui TPOBEICHUS -Komrmutekt yueOHoi Mmebenmn Ha 202 mocagoYHBIX MECT;
y4eOHBIX 3aHATHH BCEX THIIOB, -Kommsrotep - 1 mrt.;
KypCOBOT'O IPOEKTUPOBAHMUA, -IIpoekrop - 2 mit.
KOHCYJIbTal1#, TEKYLIEro
KOHTPOJIS U IPOMEXKYTOUHOMI
aTTecTaluu
634034, Tomckas o0iacTsb, T.
Towmck, JleanHa npocrnekT, 43 ,210
2. Aymutopus  ans mpoBenenus | -Jlabopatopras padora "Onrndeckas akTHBHOCTB" - 1 mT.;
y9eOHBIX 3aHATHH BceX THNOB, | -JlJabopaTopHas ycraHoBka "3akoH Credana-6omprmana"P2350101 -
KypCOBOTO MIPOCKTUPOBaHMA, | 1 mmT.;
KOHCYJIbTAIIHH, tekymero | -llefikep-uakybatop ES-20 - 1 mT.;
KOHTPOJISI W TpoMexyTouHo# | -JlabopaTopnas pabota "UnTepdepomerp Maiikenpcona" - 1 mr.;
aTTecTalluu (yuebHas | -JITaboparophas padota "Omsir @panka-I'epma ¢ pryTsio” - 1 miT.
nabopaTopus) -IIpu6op "Konbua Herotona" - 1 mir.;
634034, Tomckas obnacte, T. | -Mukpockomn "l[lomam" - 1 mrt.;

Tomck, Jlenunna npocrekr, 43, 108

-[Ipeuusuonnsiii uaTEpdepomerp Maiikenbcona - 1 mr.;
-ITpu6op KPC-S230CWX 18.380TBiuH,f2.97,0. 151k Bugeokam. - 1
IIT.;

-[Tpu6op "Crmexktp H2" - 1 mT.;

-YcTaHOBKa JUIS UCCIIEIOBAHUS CBETA C Pa3IMUbIMK COCTOSTHUIMHU
ToJIIpU3anuy - 1 mr.;

-YcTaHOBKa JUIS UCCIIEI0OBaHMS 3aKOHOB TEIUIOBOTO M3JIydeHus - 1
IIT.;

-YcTaHOBKa JUIS SKCTIEPEMEHT. IPOBEPKH COOTHOIICHHMS
Heomnpeaen. Uit GOTOHOB - 1 mT.;

-I'onnomerp - 2 mrt.;

-JlabopatopHas pabora "Omnpenenenue ckopoctu cBeta" - 1 mr.;
-YcraHoBka jiis uccinenoBanus nudpakiun @payHrodepa Ha
HNEepUOTUUECKON CTPYKType - 1 mT.;

-YcranoBka nabopar " OnpezneneHne GoKycHbIX paccTosHuUH " - 1
IIT.;

-JlabopaTopras pabdora "HaOnroneHue u u3MepeHne CIIEKTPOB, U
OIpezieIeHNe ONTHYECKUX ITapaMeTpoB Ipu3M" - 2 IMT.;
-YcTaHoBKa A5 onpeseneHus noctosHHon Ilnanka
CHEKTPOMETP.METOJIOM - 1 1IT.;

-MlcTouHuK PTYTHSBII - 2 1T,

-IIpu6op "Omeir @panka u 'epma” - 1 mwrT.

-Kommuiekt yue6HOM Mebenn Ha 25 MOCaJ0IHBIX MECT;

-IlIxad obmenabopaTopHbIi - 2 mmT.;

-Tymba moxkatHas - 1 .

-IIpunTep - 3 mrT.;

-IIpoekrop - 1 mrt.;

-KomnsroTep - 8 mir.




il HﬂmeHGBaHHecneunanLHux L
moMemenuin | | |

HMEHOBAHIE 000pYI0BAHHUSA

3. Aynutopust s nposeneHua | -KommuekT yueGHoi Mebeny Ha 28 MOCALOUHBIX MECT
yueOHBIX 3aHATHH BCeX THIIOB,
KYpCOBOro MPOEKTHPOBAHHS,
KOHCY/bTaLHi, TeKYLUEro
KOHTPOJIA W MPOMEKYTOUHOI
aTTecTalnH

634034, Tomckas obnacTb, T.
Tomck, Jlennna npocnext, 43, 208

Pabouas nporpamma coctapnena Ha ocHose OOmiell XapaKTepPHCTHKH o0pazoBaTensHON
nporpamMmsl 1o Harpasieruto 19.03.01 buorexnosorust/ OIIIT BuoTexHomorus/ crieuanis3amnms
Buotexuonorus (npaema 2019 r., ounas popma o6yuerus).

Pazpaborunk(u):

JlomKHOCTE: OHO

Houent OEH IIIBUII KpaBueHko H.C.

[Tporpamma onoGpena Ha 3acelaHHH BBITyCKarOLIel Kadeapsl GHOTEXHOMOMHH H OpraHH4ecKoi
XUMHUH (TIPOTOKOIN OT «26» utons 2019 r. Ne 4),

3aBeyroiuii kadeapoit — pyKoBOJUTENb
HOL[ H.M. Kmxzepa (Ha npaBax kadeaps) //z//’, )
> . ¥ (M TR
JI.X.H, IOLEHT ¢ i 0 /KpacHokyTckas E.A./
MNoAMnHcCh




JIner usmeHenuii paéoyveii nporpaMMbl JUCHUTINHBI

Yueousblii rojg

CopepixaHue /u3MeHeHHE

OO0cyx1€eHO Ha
3acegqanun OTaesieHUs
€CTeCTBEHHBbIX HaYK

(mpoToxo.1)
2020/2021 | 1. Usmenennsr ¢dopmbl gokymMeHToB OOIl B COOTBETCTBHH C Ne 21/1 ot
yUeOHBIH npukazom TIIY ot 06.05.2020 1. Ne 127-7/06 «O06 01.09.2020r.
rom yTBepxaeHnn GpopM noxkymeHToB OOIDy.
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OOGHOBIICHO TIPOrPaMMHOE 0becTIeueHe

O0OHOBIICH cocTaB mNpo(ecCHOHANBHBIX 0a3 JaHHBIX U
WHPOPMAITHOHHO-CITPABOYHBIX CUCTEM

OOGHOBIICHO CoMep KaHME TACITATITMHEI

OOGHOBJICH CITUCOK JIUTEPATYPHI, B TOM yHciie cChUToK IBC




