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1. llesan ocBOEHMS AN CIMIIJIMHBI
LensiMu  ocBOEHHUS IUCHUUIUIMHBI  sBIseTCS  (opMmupoBaHHEe Yy  OOy4YarOUIUXCS
onpeaenennoro OOIl  (m. 5 OO6mei xapakrepuctuku OOII) cocraBa KOMIIETEHIUH AJist
MOJIFOTOBKHU K NMPpo(eccroHaIbHOM J1eTeIbHOCTH.

Kon HaumenoB CocraBisiromue pe3yJibTaTOB 0CBOCHHS (1eCKPUIITOPHI
KOMIIETCH aHue KOMHeTeHIII/II/I)
1004 KOMIIE€TEHI] Kox HaumenoBanue
5001
Brageet onbITOM IPUMEHEHNUS 3aKOHOB €CTECTBEHHBIX HAYK U
YK(Y)-1.B1 | maTeMaTH4ecKUX METOAOB U MOJENEH IS pelleHHs 33124 TEOPETHYECKOTO
CII0COBEH U MIPUKJIAJHOTO XapaKTepa
OCYIIECTBIATh
TIOUCK,
KPpUTHECKHU Bnaneer penpoayKTUBHBIMH METOAAMM II03HABATENIBHOU NESTEILHOCTH U
aHaln3 1| VK(Y)-1.B1 | MBICIUTETBHBIMH ONIEPAIIMAMU JUTA PELICHUS 3a7a4 eCTeCTBeHHOHAYYHBIX
CHHTE3 JUCLMILINH
YK(Y)-1 nHpopmarmy,
MIPUMEHSTH
CHCTEMHBII VYK(Y)-1.Y1 | Ymeer pemmath 3a/1a4y TEOPETHIECKOTO U IIPUKIATHOTO XapakTepa
moaXon IS YMeeT 06001aTh YCBOCHHBIE 3HAHHS €CTECTBEHHBIX HAYK KaTETOPUSIMH
peeHms YK(Y)-1.Y1 | cucreMHOro aHanu3a v HOAXO0Ja U MBICIUTEILHBIMH OTIEPALSIMU aHAIN3a,
HOCTaRJICHHBIX CHHTE3a, CPDAaBHEHHUS M OLICHKH
3a1a4 VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTEMAaTUYECKHE METOIbI
’ TEOPETHYECKOTO XapakTepa
VK(Y)-131 3HaeT penpoIyKTHBHBIE METOBI TTI03HABATEIILHON S TEILHOCTH,
) MPU3HAKH CHCTEMHOTO MOAXO0/1a U CHCTEMHOTO aHAIN3a
CIIOCOOHOCTBIO
Brageet onbITOM IIIAHUPOBAHUS U MTPOBEACHUS (PH3NIECKHX
UCIIOb30BATh N o o
SHAHIS O OIIK(Y)- HCCIICIOBaHUIN B 00J1aCTH ONTHUKH, KBAHTOBOH MEXaHUKH M ATOMHOM
. 3.B3 (hU3UKHM, OLIEHKN TOYHOCTH U MOTPEIIHOCTH U3MEPEHHH, aHamn3a
COBPEMEHHOH
. MOTy4YEeHHBIX PE3yJIbTaTOB
¢uzngeckont
KapTHHE MHUpa,
MIPOCTPAHCTBEH
HO-BPEMEHHBIX
OITK(Y)-3 P .
3aKOHOMEPHOC YMeet BHIOMpaTh 3aKOHOMEPHOCTS JUISl PEIIEHHS 3314 ONTHKH, KBAHTOBOH
TAX, CTPOCHUU OIIK(Y)- MEXaHUKH ¥ aTOMHOH (DU3HUKH, HCXOMAS U3 aHAIN3a YCIOBHS, OOBICHATH Ha
BEIIECTBA IS 3.V3 YPOBHE THIIOTE3 OTKJIOHEHHS TTOJIyYeHHBIX IKCIIEPUMEHTAIBHBIX JaHHBIX
MIOHUMaHUs OT M3BECTHBIX TEOPETHYECKHUX U SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN
OKPYXKAIOIIETO
MHpa U
SIBIICHUH o
——— OIIK(Y)- 3HaeT QyHIaMeHTaIbHBIC 3aKOHBI ONITHKH, KBAHTOBON MEXaHUKH U
3.33 aTOMHOH (pr3nKH

2. Mecto aucuuminnel (MmoayJs) B ctpykrype OOIT

JucuuminHa oTHOcUTCs K Oa3zoBoi uyactu bioka 1 ydyeGHOro miaaHa oOpa3oBaTeNbHOM
IIPOTrpamMMBl .

3. Ilnanupyemble pe3yJibTaTbl 00yYeHHs MO JTUCHHUILINHE

[Tocne ycnenHoro 0CBOSHUs JUCIUILIMHBL 0y 1yT chOpMHUPOBaHbBI PE3YIbTAThl O0yUEHUSI:

Il1anupyemble pe3yJibTAThI 00yYeHMsl 10 JUCHUILINHE Kommerermums
Kox HaumenoBanue
P11 | IlpumeHnsaTs 3HaHUS OOLIMX 3aKOHOB, TEOPUIA, ypaBHEHUH, YK(VY)-1.
METOA0B (PU3UKHU NPU PEIICHUH 3a/1a4 B PO eCCHOHATBLHON OIIK(Y)-3
JESTeITbHOCTH




P12 | BomonsaTh GU3NYECKUN SKCIIEPUMEHT C MIPHUBIICYCHUEM YK(VY)-1.

METOJI0B MaTeMaTH4YeCKOM cTaTUCTUKU 1 UT OIIK(VY)-3
P13 | Bnagers MeTo1aMu TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO YK(V)-1.
HCCIIEI0BaHMS, METOJIaMHU ITOMCKa U 00padOTKK nHMOpMaIuu, OIIK(VY)-3
METOAAaMH PELICHHUs 3a7a4 C IPUBJICUCHUEM MOTYYSHHBIX
3HaHUI
P14 | Bnasers OCHOBHBIMH ITpUeMaMH OOpa0OTKH M aHAIIN3a YK(V)-1.

AKCIICPUMEHTAIIBHBIX JIaHHBIX, TOTYy4eHHBIX MTpH TeopeTndeckux | OITK(VY)-3
Y SKCIIEPUMEHTAJIBHBIX MCCIEOBAaHUAX C Ucnosib3oBaHueM [1K u
MIPUKJIAIHBIX IPOIPAMMHBIX CPEACTB KOMIIBIOTEPHOU rpaduku

OLIGHO‘-IHBIC MCPONPUATHUA TCKYHICTO KOHTPOJIA U HpOMe)KYTO‘IHOI\;I arTeCTaluu NpcACTaBJICHBI B
KaJICHIapHOM peﬁTHHF-HJ’IaHe JAUCHUITIIMHBI.

4. CTpyKTYpa U coliepKaHue TUCUUILINHBI

OcHoBHBIE BU/IbI Y4eOHOM 1eSITeJIbHOCTH

Pa3zaesnl AucuunIMHbI ®opmupyemblit Buabl yueOHoi O0bem
pe3yJbTaTt AeATEeJbHOCTH BpPEMEHH,
00yuyeHus1 Mo 4.
AUCHHUILVINHE
Paznen (moayanb) 1. P/I1-P/14 Jlexuun 14
DNEKTPOMAarHUTHbHIE BOJIHBI. [IpakTuyeckue 3aHATHS 16
BonHoBas ontuka JlabopaTopHbI€ 3aHSATHUS 10
CamocTositenpHas padora | 58
Pa3nen (Moayan) 2. PJ11-P/14 Jlekuun 18
KBanroBas ¢usuka. dusnka [IpakTruecKkue 3aHATHS 16
aTOMOB, MOJIEKYJI, aTOMHOT'O JlaGoparopHble 3aHATHS 14
AJpa U DJIEMEHTAPHBIX YaCTHIL CamocrosrensHas padora | 70

Coneprkanue pa3iesioB JUCITUTUTHHBL:

Pazgen 1. DeKTpoMarHuTHbIe BOJIHBI. BosiHOBasi onTHKa |

HuddepenumnansHoe ypaBHEHHE i JJCKTPOMAarHUTHOM BOJIHBI U €r0  pEIICHHUE.
KopmyckyisipHO-BOJTHOBOI! 1yaiu3M CBOMCTB cBeTa. BoiHBI onTHyeckoro nuana3oHa (CBETOBbIE
BOJIHBI) — YAaCTHBIM cCiy4ail 3JIEGKTPOMAarHUTHBIX BOJH. MHTepdepeHuus mimockux
MOHOXPOMAaTHYECKMX CBETOBBIX BOJH. KOrepeHTHOCTh (BpeMEHHass M HPOCTPAHCTBEHHas).
MeTo/1bI TOTYUYEHHs] KOTEPEHTHBIX CBETOBBIX BOJIH U HaOoieHus nutepdepenuu. Judpaxmus
cgeta. [Ipunnun I'toitrenca-®penens. Audpaxus Openens u paynrodepa. ucnepcus caera.
Knaccuueckas teopus nucnepcun. [lornomenue cBera. Paccesnue cera. [lonspuzanus ceera
npu oTpakeHuH. MHTepdepeHIMs NoaApU30BaHHBIX Jyded. TernoBoe u3IydeHHE M €ro
XapaKTepUCTUKU. 3akoHbl TermoBoro usnydeHus (Kupxroda, Credana-bonpimana, Buna).
KBanrtoBas runoresa [Tnanka. ®opmyia [1nanka.

Tembl JeKUMi:

Jlekuus 1. DnexkTpomMarHuTHBIE BOJHBI U UX CBOMCTBA

Jlexnus 2. UnTepdepeHIus BoIH, CIOKEHUE BOIH. DHEPTHs BOTHBI
Jlexums 3. UaTepdepenius cBera

Jlexuus 4. Audpakmus ceera. Meton 30u Openenst

Jlexuus 5. Audpakuus cBera, AMPppakIMOHHAS pelIeTKa

Jlexuus 6. Ilongpuzanus ceeta

Jlekuusa 7. Jlucniepcusi, MOTJIOIIEHUE CBETA



Jlekuus 8. TernoBoe U3nyuyeHne

TeMbl NPAKTUYECKUX 3aHATHIA:
1.BBogHOE 3aHsiTHE. DJIEKTPOMATHUTHBIC BOJIHBI U UX CBOMCTBA
2. Cnoxenue BoiH. MHTEpdepeHus BoaH
3. Uatepdepenums cBeta
4. Iudpaxus Openens. Merox 300 OpeHernsi.
5. udpaxkuus @paynrodepa. AnppakunonHas pemerka
6. Ilonsapuszanms ceera
7. Aucnepcus ceera. Ilormonenue ceera
8. TemmoBoe n3IydyeHue

Ha3Banus j1adbopaTopHbIX padoT:

0-01. Onpenenenue rIaBHOTO (POKYCHOTO PACCTOSIHHS TOHKHX JIMH3.

0-03. N3mepenune nmokazaTelis MPeIOMIICHHUS KHUIKOCTH C MIOMOIIBI0 pepakToMETpa.

0-04. VccnenoBaHue sIBJICHUS IUCIIEPCUU CBETA.

0-09. UuaTepdepomerp MaiikenscoHa.

0-07. U3mepenune noctossHHOM [11aHKa CIEKTpOMETPUUECKUM METOIOM.

0O-10. H3mepeHne cBETOBOW BOJHBI M Pajuyca KPUBU3HBI JIMH3Bl C IOMOIIBIO KOJEIl

HproroHa.

0-22. UccnenoBanue audpakiun cBeTa Ha IEPUOJUUECKUX CTPYKTYpax

O-11. U3mepenue AMTUHBI CBETOBOM BOIHBI C OMOIIBIO TU(PAKIIMOHHON PEIIeTKH.

9. O-14. Onpenenenne mnocrossHHOM Credana-bonpiMana u mocrosHHOW [lnanka mpu
MOMOIIIM ONTHYECKOr0 MUPOMETPA C UCUE3a0IIEH HUTHIO.

10. O-15. Uzyuenue BHEmHETO (HOTO-IEKTpUIECKOro 3hdekra u onpenenaeHne MOCTOSTHHOMN
Ilnanka.

11. O-23. Omnpit KOHra.

12. O-06. Unutepdepennus cBeTa 0T KOT€PEHTHBIX TOUEYHBIX HICTOYHHUKOB.

13. O-16. Onpenenenne CKOPOCTH CBETa

14. O23. U3yueHue aAudpakify cBeTa Ha MEPUOINIECKUX CTPYKTYpax

15. O-04. M3ydeHne 3aBUCHUMOCTH MOKa3aTessl MPENIOMIICHHsI MPU3MBI OT JUIMHBI BOJIHBI
cBeTa

16. MonO-01. HopmaiibHast qucriepcusi.

17. MonO-02. AHoManbpHas IUCTIEPCHS.

18. O-10. M3mepenue IIMHBI CBETOBOM BOJIHBI W Pajyca KPUBH3HBI JIMH3BI C MOMOIIBIO
koJiery HeroToHa

19. O-12. OnmnpeneneHue UIMHBI CBETOBOW BOJHBI HMHTEPPEPEHIIMOHHBIM METOJIOM C

oMoIIbI0 OUTpu3Mbl Dpenens.

ok wdE

o N

Paznen 2. KBantoBas ¢usuxa. ®du3nka aTromMoB, MOJIEKYJ, aTOMHOIO siipa W
3JIEMEHTAPHBIX YACTHI

CBeToBble KBaHTbl. JHEprusi, UMIyibc U Macca (OTOHOB. PoTOrh(dEKT U ero 3aKOHBI.
VYpaBHenue OiHIITeHa 111 (oTod(PpdexkTa U SKCIepUMEHTATbHbIE METOABl €ro IMPOBEPKH.
Opdext Komnrona. [laBnenue cera. KoprycKylspHO-BOJIHOBOM [Iyallu3M MaTepUd M €ro
onbITHOe obocHOBaHMe. I'mnore3a ne bpoitng. CooTHoleHne HeompezeneHHOCTeW. BomHoBas
GYHKIHS ¥ €€ CTaTUCTUUYECKUi cMbIci. YpaBHeHue [lIpenunrepa (BpeMeHHOE U CTAllMOHAPHOE).
YacTuua B oAHOMEpHOH moTeHuuanbHoi sime. TyHHenbHbIN 3¢ dekt. [Ipubmkenne cuabHON U
cnaboit cBsizu. Monenb CBOOOJHBIX AJIEKTPOHOB. JIEMEHTHI 30HHOHW TEOPHH KPHCTAJUIOB.
Ypoeenp ®epmu. J[leneHue TBepAbIX TEN Ha AUDIEKTPUKH, METAUIbI, IOJYNPOBOIHUKH.
KBantoBas Teopus ANEKTPONPOBOAHOCTH M TEIUIONPOBOJHOCTH MeTauioB. CTpoeHune



KpUCTAIJIOB. THIBI MEKaTOMHOM CBSI3M B TBEpAbIX Tesax. JedekTsl B Kpucramiax (TOUEUYHBIE,
JUHENHbIE — [ucinokauuu). IlmacTMyHOCT M IPOYHOCTH TBEPABIX Tel. PemierouHas
TEIIoNpPOBOAHOCTE. Dhdext Méccbayspa u ero npumeHenue. OU3NYECKUE OCHOBBI METO/IOB
KOHTPOJISI KaueCTBa MaTepUaJIOB.

Snepnas monens atoma. ATom Bopopona no teopuun bopa. IIpocTpaHCTBEHHOE KBaHTOBAHUE.
Cnun anextpoHa. AtoM Bogopoga no teopuun llpenunrepa. MHOI0371€KTPOHHBIE aTOMBI.
[Tpunmun Ilaynmu. Ilepuonnueckas cucrema »snemeHtoB .M. MenneneeBa. Monekydbl.
Monekynsl  Bomopona. OOmenHoe B3aumozeilictBue. PammoaktuBHOCTh. PammoaktuBHOE
npeBpalleHue saep. SnepHple  peakuuu W HUX  OCHOBHblE Tullbl. VcKyccTBeHHas
panuoakTuBHOCTh. llemnas peakuust nenenus. Snepusiii peakrop. IIpobrmema ympaisieMbIx
TEPMOSIACPHBIX PEAKIUI. DKOJOTNYECKHUE BOIIPOCHl COBPEMEHHOM YHEPTrEeTUKHU.

Hepapxust cTpykTyp marepuu. Yactuipl U anTu4acTulbl. @OTOHBI, JENTOHBI, aPpOHbI (ME30HBI,
Oapuonbl, runeponsl). DyHIaMeHTalbHbIE B3auMojeiicTBus. CucreMaTHKa >JIeMEHTapHBIX
YaCTHULI.

TeMbl JeKUM:

Jlexuus 1. Dy1eMeHTBI KBAHTOBOW MEXaHUKH

Jlexuus 2. Ypasuenue Lllpenunrepa u ero npuMeHeHHe

Jlexuus 3. Ypasuenue Lllpeaunrepa u ero npuMeHeHue, TyHHEIbHbIN 3 dexT
Jlexuus 4. Knaccuueckas Teopust CTpOEHUS aToMa

Jlexuus 5. DnemeHTH! GU3UKH TBEPAOTO TENa

Jlexuust 6. MHOTO37€KTPOHHBIE ATOMBbI

Jlexums 7. DneMeHTHI SAepHON (HDU3UKH

Jlexuus 8. DieMeHTapHbIE YaCTUIIBI M X CBOWCTBA

TeMbl NPaKTUYECKUX 3aHATHIL:
1. ®oroaddekr, naBnenue ceera. Bomusl ne bpoitns
2. D¢ dexr Komnrona
3. YpaBuenue lllpenunrepa u ero npuMeHeHHeE.
4. Atom Bostopoaa
5. CocTaB u XapaKTepUCTUKU aTOMHBIX s1ep. S epHbIe peakiuu
6. DneMeHTapHbIe YaCTULIBI U UX CBOWMCTBA
7. KontponbHas paboTa

Ha3panus 1abopaTtopHbIx pador:

0-07. U3mepenne noctostHHOH [IaHka crieKTpOMETpHUUECKUM METOIOM.

0-22. UccnenoBanue nudpakiuy cBeTa Ha MEPUOJUUECKUX CTPYKTypax

A-01. OnbiT ®panka u I'epua

A-02. CtatucTKa cyeTa 3JIEMEHTAPHBIX YaCTHI]

0O-23. Onsrit IOHTra.

0-06. MaTepdepeHnns cBeTa OT KOT€PEHTHBIX TOUYEYHBIX HICTOUHUKOB.

O-16. OnpeneneHune ckOpocTr cBeTa

023. N3yuenue nudpakiuy cBeTa Ha MepUOJUIECKUX CTPYKTYpax

0-04. HM3yueHune 3aBHCHMOCTH IIOKa3aTejsl MPENOMIICHHUS MPHU3MBlI OT JJIUHBI BOJHBI
cBeTa

LCoNoOARWNE

5. Opranusanusi cCaMOCTOSITEIbHON PadoThI CTY/ICHTOB
CamocrosTrenbHass paboTa CTYJEHTOB MPH  H3YYEHUH  JUCHMUIUIMHBI  (MOMIYJIS)
IPEIyCMOTPEHA B CIEAYIOIIMUX BUIaX U popMax:
— Pabora ¢ NeKIMOHHBIM MaTepuasoM, MOUCK U 0030p JUTEpaTypbl U DJIEKTPOHHBIX
UCTOYHHUKOB MH(OPMAIIUH 110 UHAUBUIYaJIbHO 331aHHON Mpo0ieMe Kypcea;



PaGora B 31meKTpoHHOM Kypce (M3y4eHHE TEOPETHYECKOro MaTepuaia, BBIMOTHCHHE
WHANBUAYAIBHBIX 33JJaHUA W KOHTPOJHMPYIOMIUX  MEPONPUSTHH, BUPTYaTbHBIX
71a00paTOPHBIX paboT U ap.);

W3ydenue Tem, BEIHECEHHBIX Ha CAMOCTOSTEIBLHYIO TPOPAOOTKY;

[Towuck, aHanu3, CTPYKTYpUPOBAHKE U MPE3CHTALUST WH(OPMAIIHH;

BeInonHeHue ToMalHuX 3alaHuid, OTYETOB I10 JJa0OpaTOPHBIM paboTaM

[ToxroroBka k 1a00paTOpHBIM paboTaM, K IMPAKTHUECKUM H CEMHHAPCKUM 3aHSATHSIM;
[TonroToBKa K OIICHUBAIOIIMM MEPOTIPUSITHIIM

6. YueOHO-MeTOAuYecKOe U MH(OPMAIIMOHHOE O0ecTieuyeHHe TUCHMIITIHHbI

6.1. YueOHO-MeTOANYECKOE 00ecIIeueHue
OcHoBHas JuTepaTypa

1.

Cagenbes, 1. B. Kypc o6meit ¢pusnku: yuedHoe nocobue: B 5 tomax / M.B. CaBenbeB. —
5-¢ u3n. — Cankr-IlerepOypr: Jlans, [0. 1.]. — Tom 5: KBanToBas ontuka. AToMHas
¢u3uka. duznka TBepAOro Tena. Gu3uKa aTOMHOTO SJIpa U 3JIEMEHTaPHBIX YaCTHI] —
2011. — 384 c. —// Jlanb: anexkTpoHHO-OMOIMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/708 (nata obpamenus: 12.04.2020) — Pexwum gocrymna: u3
kopriopatuBHOM cetu TITY - TekcT: 23neKTpOHHBIH

CusyxuH /[. B. O6muii kypc ¢pusuku yuedbnoe mocoodue: B 5 1. T. 4: Onruka / 1. B.
CuByxuH. — 3-e u3l., crep. — MockBa: ®usmatinur, 2013. — 792 c. — URL:
http://znanium.com/catalog/product/944794. (nata oopamienus: 12.04.2020) - Pesxxum
Jnocryna: u3 kopnopatuBHoi cetu TIIY.- TekcT: 3neKTpOoHHbII

CusyxuH /[. B. O6muii kypc ¢pusuku yuebnoe nmocoodue: B 5 1. T. 5: AToMHas U sinepHas
¢usuka . — 3-e u3n., crep. / JI. B. CuByxun . — Mocksa: ®uszmarnut, 2008. — 783 c.
— URL.: http://znanium.com/catalog/product/944829. (nata oopamenwus: 12.04.2020) -
Pexxum nocryna: u3 kopnoparuBHou cetu TIIY.- Tekcr: 251eKTpOHHBII

Hernad A. A. Kypc pusuku: yaeOHUK B asekTpoHHOM dopmate / A. A. [letmad, b. M.
ABopckuii. — 9-e uzn. crep. — MockBa: Akagemus, 2014. — URL- —

: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf (mara obparmenus: 12.04.2020).-
PexxuMm nocrymna: u3 kopnopatuBHOH ceTd TIIY.- TekcT: 351eKTpOHHBII

Tpodumona T. U. Kypc ¢puzuku: yueOnuk B anexktpoHHoM popmare / T. U. Tpopumosa.
— 20-e u3x., ctep. — MockBa: Akagemus, 2014. —

URL.: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf (1ata obparenus:
12.04.2020) - Pexum poctymna u3 koprnopatuBHoii cetr TITY.- TekcT: aneKTpOHHBIIH

Jlono/THMTeIbHAS JIUTepaTypa

1.

4.

Jlanacoepr, I' C. OnTuka: yaednoe nmocoodue / I'. C. Jlanacoepr. — 7-e uzn. — MockBsa:
OUBMATIIUT, 2017. — 852 c¢. — Tekct: snekTpoHHbI //  JlaHb: AIEKTPOHHO-
oubnmuoreunas cucrema. — URL.: https://e.lanbook.com/book/105019 (maTta oGparieHus:
12.04.2020) — Pexxum goctyna: u3 kopnopatusHoit cetu TITY

Ornrtuka: yue6noe nmocooue / B.C. Axunpmmn, H.JI. MUctomuna, H.B. Kanenona, 10.1.
Kapxosckuii; noa penaxiuein C.K. CrapeeBa. — Cankr-IlerepOypr: Jlans, 2015. — 240
c. — ISBN 978-5-8114-1671-4. — Texkct: »ayekTpoHHBIH // JlaHB: 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/56605 (mata oOpamenus:
12.04.2020) — Pexxum poctyna: u3 KopropatuBHoii cetu TITY

Tropun FO. N. ®usuka. Onruka: yuebnuk / Tropun 0. U., Uepnos U. I1., Kproukos IO.
IO. — Tomck: U3a-so TITY, 2009. — 240 ¢. —

URL: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf. (naTa o6pamenwus: 12.04.2020) -
Pexxnm nocrymna: u3 kopnopatuBHoi cetu HTD.- Tekcr: anekTpoHHBIN

Tropun 0. U. ®usuka. KBantoas ¢pusuka: yueOnuk / Tropun 0. ., Yepnos . I1.,



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

5.

Kproukos O. 0. — Towmck: U3a-so TITY, 2009. — 320 c. —

URL: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf. (nata o6pamenus: 12.04.2020) -
Pexxum goctyna: u3 kopnoparuBHoi cetu TIIY.- TekcT: 3eKTpoHHbIN

Tiopun, HO.M. @usuka. Snepnas ¢usuka. Duszuka >SIEMEHTAPHBIX YACTHII.
Actpodusuka: yueonuk / FO.U. Trwopun, W.II. Yepnon, 10.}FO. KproukoB. — Tomck:
TITY, 2009. — 252 c¢. — ISBN 978-5-98298-647-7. — Tekct anekTpoHHbIl // JlaHb:
aJeKTpoHHO-OMbmoreunas cucrema. — URL: https://e.lanbook.com/book/10284 (mara
oOpaienusi: 12.04.2020) — Pexxum noctyna: u3 kopnopatuBHoi cetu TITY

1.2. MudopmaniuoHHOE U POrpaMMHOe odecrieyeHme

Internet-pecypcsr (B T.4. B cpene LMS MOODLE u ap. o6pa3zoBarenbHble 1 OMOJIMOTESYHBIC
pecypcnbl):

1.

No o

DJIeKTPOHHBIN Kype «Pusuka 3». Pexxum nocrymna:
https://stud.Ims.tpu.ru/course/view.php?id=2062

Marepuainsl npeacraBieHbl 16 moaynamu. Kaxablii MOAYJIb CONEPKUT MaTEpUalIbl IS
MOATOTOBKA K MPAKTUYECKOMY 3aHSATHUIO, K JICKIIMHM, BapUAHThl WHIUBHUIYaTbHBIX
JIOMAIITHUX 3a/IaHui 711 CAMOCTOSTEIbHOM paboThl, TECTHI.

DIEeKTPOHHBIN Kypc « BUpTyanbHbIH 1a00paTOPHBIA MPAKTUKYM 110 GH3HKe». Pexxum
nocrynahttps://stud.Ims.tpu.ru/course/view.php?id=2337

Kypc npeacrapinser co00ii KOMIUICKT BUPTYaIbHBIX J1a00paTOPHBIX paboT. Marepuai
CTPYKTYPHUPOBAH IO TEMaM Kypca U COAECPKHUT: METOJAMUYECKUE YKa3aHUSI K BBIIIOJHEHUIO
1ab0paTOpHBIX PabOT, TECTHI AJII MPOBEPKU 3HAHUHN, (OPMBI OTUETA.

MeTtonuyeckue ykasaHus K JlabopaTopHbsIM pabotam:. Pexxum nocrymna:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4
Meroanueckue ykazaHus K MIpakTUYECKUM 3aHATUAM. Pexxum nocrtyna:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4
WudopmannonHo-cripaBouHbIx cucrtemMa «Komeke» - http://kodeks.lib.tpu.ru/
Hayuno-anekrponnas 6udnmoreka ELIBRARY.RU - https://elibrary.ru/defaultx.asp
DneKTpoHHO-0nbIMoTeyHas cucreMa «KoHCynbTaHT CTyIeHTa»
http://www.studentlibrary.ru/

DiekTpoHHO-0MOIMOTeUHas cucTeMa «Jlanby - https://e.lanbook.com/
DnekTpoHHO-0nOMoTeuHast cucrema «tOpaiit» - hitps://urait.ru/

10. DrexkrporHO-6MbMMOTeuHast cuctema «ZNANIUM.COM)» - https://new.znanium.com/
11. IlpodeccronanbHble 6a3bl JaHHBIX U HH()OPMALIMOHHO-CITPABOYHBIE CUCTEMBI JJOCTYITHBI

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

JlunieHsnoHHOe mporpaMMmHoe obOecrnedeHue (B coorBerctBuu ¢ Ilepeunem
JINIIEH3UOHHOT0 mMporpaMmmMHoro odecneuenusi TITY):

1.0ffice 2007 Standard Russian Academic; Office 2013 Standard Russian Academic; Office

O© 00 N O O bW

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.

. AkelPad

. Far Manager

10. Mozilla Firefox ESR


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

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

Design Science MathType 6.9 Lite
Tracker Software PDF-XChange Viewer

Putty
WinDjView
XnView Classic
7-Zip

Flash Player
Notepad++

7. Ocobbie Tpeﬁ()BﬂHI/Iﬂ K MaTE€pUAJTbHO-TCXHUYECCKOMY o0ecnevYeHuIo AUCHHUIIIMHBI

B y4eOHOM mporiecce UCIONB3YeTCsl CIeayoliee 000pyI0BaHuUE:

HaumeHoBaHHe cienMaJbHbIX

Ne . HaumeHnoBanue 060pyoBaHus
NOM el eHHIi
1. Ayaurtopus 1jisi IPOBEICHUS -Komrutekt yueOHo# MeOenu Ha 202 MOCaOYHBIX MECT;
yueOHBIX 3aHITHIl BCEX TUIIOB, -Kommerotep - 1 mt.;
KypCOBOTO IIPOEKTUPOBAHMUS, -IIpoexrop - 2 mT.
KOHCYJIbTal[U#, TEKYLIEro
KOHTPOJISL X TIPOMEKYTOTHOM
aTTecTalyu
634034, Tomckas 001aCTh, T.
Towmck, Jleanna mpocrekr, 43, 210
2. Aymutopus  ans mpoBeneHus | -Jlabopatopras padora "Ontudeckas akTHBHOCTB' - 1 mT.;
y4eOHBIX 3aHATHH BceX THNOB, | -JlabopaTopHas ycraHoBka "3akoH Credana-6onprmana"P2350101 -
KypCOBOTO MIPOEKTUPOBaHUA, | 1 mT.;
KOHCYJIbTaIlUH, texymiero | -lleiikep-unkyo6atop ES-20 - 1 mr.;
KOHTPOJsI W TpoMexyTouHoil | -Jlaboparopnas pabora "MuTepdepomerp MaiikenbcoHa" - 1 wr.;
arTecTaluuu (yuebHas | -JIaboparophas padota "OmbiT ®panka-I'epiia ¢ pryTsio" - 1 mit.
nabopaTopus) -IIpu6op "Koneua Herotona" - 1 mr.;
634034, Tomckas obnacth, T. | -Mukpockomn "l[lomam" - 1 mr.;

Tomck, Jlenunna npocrekT, 43, 108

-IIpeuusuonnsiii uHTEpdepomerp Maiikenbcona - 1 mr.;
-ITpu6op KPC-S230CWX 118.380TBnun,2.97,0. 11k Bugeokam. - 1
IIT.;

-ITpu6op "Cmextp H2" - 1 mt.;

-YcTaHOBKA JUIS UCCIIEIOBAHUS CBETA C Pa3IMUbIMK COCTOSTHUAMHU
ToJIsIpu3anuy - 1 mr.;

-YcTaHOBKa JUIS UCCIIEI0OBaHMs 3aKOHOB TEIUIOBOTO M3JIydeHus - 1
IIT.;

-YcraHOBKa A7 SKCIIEPEMEHT. IPOBEPKU COOTHOIICHHUS
Heomnpeaen. st GOoToHOB - 1 mT.;

-I'onnomerp - 2 mr.;

-JIabopatopHas pabora "Omnpenenenue ckopocty ceeta" - 1 mr.;
-YcraHoBKa JuIsi uccnenoBanus qudpaxunn @payHrodepa Ha
MEPUOJUYECKON CTPYKType - 1 1IT.;

-YcranoBka abopar " OnpeneneHne POKyCHBIX paccTosHuH " - 1
IIT.;

-JIabopaTopras padora "HabnroneHne 1 m3MepeHHe CIIEKTPOB, 1
OIpezieIeHNe ONTHYECKNX ITapaMeTpoB Ipu3M" - 2 IT.;
-YcraHoBKa JIJ1s onipeiesieHus noctosiHHoi [lnanka
CIEKTPOMETP.METO/IOM - | mmIT.;

-VlcTOYHUK PTYTHBIH - 2 MIT.;

-IIpu6op "OnsiT @panka u ['epua” - 1 .

-Kommuiekt yaeOHOM Mebenu Ha 25 MOCaI09HbIX MECT;

-IlIxad obmenabopaTopHbIi - 2 mmT.;

-Tymba noakartHas - 1 mir.

-Ilpuntep - 3 wr.;

-IIpoekrop - 1 mrt.;

-KommsroTep - 8 mr.




HaumeHoBaHHe crieuHaIbHBIX
noMeLeHH i

3. Ayautopus i nposeseHusa | -Komnekt yueOHo# mebenn Ha 28 nocasouHbix MecT
yueOHbIX  3aHATUH BCEX THIOB,
KYpPCOBOIo MPOEKTUPOBAHHMS,
KOHCYJIbTaLMi, TEKYLLEero
KOHTPOJS M [POMEKYTOUHOI
aTTecTalmnu

634034, Tomckas o0nacth, T.
Tomck, Jlennna npocnekr, 43
208

Ne HaunmenoBanue o6opyaoBanus

Pabouas nporpamma coctapiena Ha ocHoBe OOLuel XapaKTepUCTHKM 00pa3oBaTelbHOI
nporpammbl 110 HanpasjieHuio 19.03.01 buorexunonorus/ OIIIT buorexnonorus/ creunannzanns
buorexnonorus (npuema 2020 r., oynas popma oOyueHus).

Pazpabotunk(u):

JIOKHOCTD OO

Houenr KpaBuenko H.C.

[lporpamma ono0pena na 3acenanun Hayuno-oOpasosarenstoro uentpa H.M. Kuknepa
«01» centsadps 2020 r. No 5/1).

3aBenylolmi Kadeapoit — pyKoBOUTENb
HOLL H.M. Kmxnepa (1a npaBax kadeapbi)

JLX.H, IOLEHT / 77(/“/':7 /KpacHokyrckas E.A./

MNOAMNMKUCH




JIner usmMeHeHuii padoyveii NporpaMMbl THCHUILINHBI

YueOHbIi roj CopepixaHue /M3MeHeHHE OO0cy:x1eHo Ha
3acenannn OTesieHust
eCTeCTBEHHBIX HAYK

(mpoToKo.I)
2020/2021 1 OOGHOBIIEHO IPOrPaMMHOE 00ecIeYeHHE No 21/1 ot
y4eOHBII 2 OOGHOBIEH cocTaB MPOQecCHOHATBHBIX 0a3 JaHHBIX H 01.09.2020r.

roj I/IH(I) OpMalMOHHO-CIIPABOYHLIX CUCTEM
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