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LensmMu  ocBoeHUS
onpenenennoro OOII

1. I_Ie.]'[l/l OCBOCHHUSA TUCHHUIIIINHBI

JAUCHUITIINHBI SABJISACTCA

MOJITOTOBKH K MPO(ECCHOHABHOMN IS TEIbHOCTH.

dbopMupoBaHHe Y O0O0YYaAOIIUXCS
(m. 5. O6meit xapakrepuctuku OOII) cocraBa koMmeTeHIUN IS

HHaHKATOPBI JOCTHKEHUS CocTrapasiione pe3yJbTaToB 0CBOCHHS
Kon KOMIIeTeHIH I (1eCKpHNITOPBI KOMIIETEeHIIMI)
KOMIIET Kog
HanmeHoBaHHe KOMIIETeHIINI
eHIHH HHIA HaunmeHoBaHune
Kon HaunmeHnoBanue
KaTop HHAMKATOPA I0CTHKEHUS
a
Brnageer omeITOM IpPUMEHEHHs 3aKOHOB
YK(V)- €CTECTBEHHBIX HAyK M MaTeMaTH4eCKUX
1.1B1 METO/IOB M MOAENeH Ui pelleHHus 3aj1ad
HLYK( Ananuzupyer 3aj1a4y, TEOPETHYECKOr0 U IPHUKJIATHOTO XapaKTepa
Yi-l 1 | BBUe ee 6azoBbie | YK(VY)- YMeer pemath 3aJaydl TEOPETUYECKOTO U
’ COCTAaBJISIFOIIINE 1.1V1 MIPUKJIATHOTO XapakTepa
VK(Y)- 3HaeT 3aKOHBI ECTECTBEHHBIX HayK H
1131 MaTeMaTHYeCKUEe METOIbl TEOPETHYECKOro
’ XapakTepa
Cnocoben OCYIECTBIATh Brnageer penpooyKTHBHBEIMH — METOAAMH
MOMCK, KPUTHYECKHIl aHAIM3 U VK(Y)- [03HABATEIbHON JEeSTEBHOCTH u
YK(Y) | cunres nHpopMaIuy, 12B1 MBICIIUTEIILHBIMU ornepanusamMu JUIst
-1 MPHMEHSTh CHCTEMHBIH MOIXOX ' pelieHHst  3ajad  eCTeCTBEHHOHAYYHBIX
JUIS pCLLICHl/ISl ITOCTABJICHHBIX OCyLueCTBJ‘[SleT ITOMCK, JAUCHUIIIIMH
3aja4 BBIICISICT M PAHXHUPYET VmeeT 000011aTh YCBOEHHBIE 3HAHUS
ILYK( uHbOpMANUIO HAa  OCHOBE €CTECTBEHHBIX HayK KaTerOpHsIMU
y.)-l o | cucTemHOro  moxxoma W YK(VY)- CHCTEMHOr 0 aHaJIn3a M MOJX0/1a 1
’ METO/10B MO3HAHUS s 1.2V1 MBICIIUTEIbHBIMU ONEPAIMsIMU aHAIN3a,
peleHus 3ama4 o CHHTE3a, CPAaBHEHHS U OLICHKU
paSJ’ll/l'-lHl:IM TUIIaM SaHPOCOB
3Haer penpoAyKTUBHbIE METOJIBI
YK(VY)- TMIO3HABATENIbHON JESTEeNbHOCTH, TPU3HAKU
1.231 CHUCTEMHOI0  IOAX0Ja U  CHUCTEMHOro
aHaJM3a
Bnageer  ombiTOM  IUIAHUPOBaHHA U
MpOBE/IeHUST (DU3UYECKUX MCCIIEOBaHUI B
Cnocoben MIPUMEHSATh OITK(Y) 0077aCTH ONTHKH, KBAHTOBOH MEXaHUKH H
€CTECTBEHHOHAYYHbIC u -1.3B3 ATOMHOM (M3MKH, OLIEHKM TOYHOCTH U
JleMoHCTpUpYeT NOHHMMaHUE o
0OILEHH)KEHEPHbIE 3HaHHUA, pusmuecknx  prcHmi  w MOTPELIHOCTU U3MEpeHHH, aHanM3a
METOIbI MaTEMaTH4YECKOr 0 MOJIYYEHHbIX PE3YJIBTATOB
pUMEHSAET 3aKOHBI
aHaM3a U MOACNMMPOBAHUS B | oo | oo MOHHAMHKI YMeer BbIOMpaTh 3aKOHOMEPHOCTb IS
OITK( HMH)XEHEPHOH JIeATEIBHOCTH, ) > Tep ’ peuieHus  3aja4  ONTHUKH,  KBAaHTOBOM
. K(Y)- 3JIEKTPUYECTBA u N
¥)-1 CBASAHHOM C NPOCKTHPOBAHHEM | 4 5 MATHETHAMA. OCHOB OITHKH MEXaHUKH U ATOMHOM (U3UKH, UCXOAs M3
u KOHCTPYHPOBAHHUEM, ' AHTOBOR ’ exa > | OIK(Y) | ananu3a ycnoBus, OOBSCHATH Ha YPOBHE
TEXHOJIOTHSIMH  TIPOM3BOACTBA I;TBozioi“IH Dém);;(im 1; -1.3Y3 THUIIOTE3 OTKJIOHEHUS MOJIY4EHHBIX
ONTOTEXHUKH, ONTHYECKUX U . 9KCHEPUMEHTAIIbHBIX JAHHBIX OT U3BECTHBIX
HMH)XCHEPHOM eATeIbHOCTH
OINTHKO-3JIEKTPOHHBIX MPUOOPOB TEOPETUYECKUX U IKCIEPUMEHTAJIbHBIX
U KOMIIJIEKCOB 3aBHCUMOCTEH
OIIK(Y) | 3Haer ¢yHIaMeHTalbHbIC 3aKOHBI ONTHKH,
-1.333 KBAaHTOBOW MEXaHHMKU M aTOMHOM (pU3UKH
2. Mecto qucuunannbl (MoayJis) B ctpykrype OOII
[[I/ICI_H/IHJ'II/IHa oTHOCUTCA K OasoBoiuactu bioka 1 y‘ICGHOFO IJIaHa O6pa3OBaTeJ'IBHOI71
IIporpaMMal.
3. H.Ha}mpyeMble pe3yabTaThbl oﬁyqemm nmo AMCHHUIIJINHE
ITocne YCIICITHOTO OCBOCHU A NTUCHUIIIINHBI 6y,Hy'T C(I)OpMI/IpOBaHBI PE3YJIIbTATHI O6y‘{eHI/I}II
H.nafmpyeMble PE3YIbTATHI Oﬁy‘leﬂl/lﬂ o M CIUIIJINHE I/I}mmcaTop
KO}I HaunmeHnoBanue JOCTHKCHUA
KOMIIETCHIIMHN
P 1 | IIpumeHATh 3HaHUS OOIIMX 3aKOHOB, TEOPH, ypaBHEHUIA, N.YK(Y)-1.1
MeTO0/I0B (PM3UKH MPH pelieHnH 3a1a4 B mpodeccuonanpaoit | M1.YK(Y)-1.2
JeSITEIbHOCTH N.OMK(Y)-1.3




P12 | BoimonHATh (pU3HUYECKHIA SKCIEPUMEHT C MPUBIICICHUEM N.YK(Y)-1.2

METOJIOB MAaTEMATHYECKOM CTATUCTUKHU U T N.OMNK(Y)-1.3.
P13 | Bnagers MeTogaMu TEOPETHYECKOTO U 3KcriepumeHTabHoro | M.YK(Y)-1.2
HCCIIeIOBAHUS, METOJAMH MTOUCKA M 00pabOTKH N.OMK(Y)-1.3

nH(OpPMALIUK, METOJAMH PEIICHUS 33/1a4 C IPUBJICICHUEM
MOJIYYCHHBIX 3HAHU

P/14 | Bnagerb OCHOBHBIMU IIpU€MaMu 00paOOTKH U aHAIU3a N.YK(V)-1.1
JKCIIEPUMEHTAIIBHBIX JTaHHBIX, [TOJYYEHHBIX IPH N.YK(Y)-1.2
TEOPETUYECKUX U IKCIIEPUMEHTAIIBHBIX UCCIECIOBAHUAX C N.OIIK(Y)-1.3.

ncnoab3oBanueM 11K n npukinagHbIX IpOrpaMMHBIX
CPEJCTB KOMIIBIOTEPHOM rpaduku

OHGHO‘-IHBIG MCPOIIPUATHUA TEKYIIETO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/’I arreCTaluu NpeaCTaBJICHLI B
KaJICHAApHOM pCﬁTHHF-HHaHG JAUCITUITIINHBI.

4. CTpyKTypa U coepKaHue TUCHUIINHBI

OcHosmble 6u0bl yueOHOU 0esimenlbHOCU

Pazjeibl AMCHMILIMHBL DopmupyeMbIii Buanl yueOHol 1eATebHOCTH Obbem
pe3yJabTar BpeMeHH,
o0yueHus 0 q.
JUCHHIIIHHE
Pazgea (moay.n) 1. PIA1-P/14 | Jlexkmuu 14
DNeKTpOMarHUTHbIE BOJHBI. [IpakTrueckue 3aHATUS 16
BonnoBas onTuka JlaBGopaTopHble 3aHATHS 10
CamocTrosiTenpHas paboTta 58
Pa3nen (moayan) 2. PII1-P/14 | Jlekuunu 18
KBanToBas ¢usuka. Pusnka aToMOB, [TpakTrueckue 3aHATUS 16
MOJIEKYJI, aTOMHOTO Spa U JlaGopaTopHbie 3aHATHUS 14
3JIEMEHTapHbBIX YACTHUII CamocrosTenbHas paboTa 70

ConepmaHHe pa3aciioB AMCHOUIIIIMHBI:

Pa3znes 1.9/iekTpoMarHuTHble BOJIHbI. BoJiHOBasi onTuka \

HuddepenunanbHoe ypaBHEHHME JJIs  AJIEKTPOMAarHUTHOM BOJIHBI U €r0  pEIICHHUE.
KopnyckynspHo-BOTHOBOM JTyann3M CBOKMCTB cBeTa. BoiaHbI onTHYecKoro auamna3oHa (CBETOBBIE
BOJIHBI) — YAaCTHBIM CIOy4ail dJIGKTPOMArHUTHBIX BOJH. MHTepdepeHIus MIOCKHUX
MOHOXPOMATHYECKHX CBETOBBIX BOJH. KOrepeHTHOCTh (BpeMEHHasi M MPOCTPAaHCTBEHHAs).
MeTo1bl OTY4YeHUS KOTEPEHTHBIX CBETOBBIX BOJIH U HabmoaeHus nHTepdepenunn. dudpakuus
ceta. [Ipunnun [Noitrenca-Openens. Judpaxius Openens u Opaynrodepa. Jucnepcus cpera.
Kinaccuueckas teopust nucnepcuu. [lornomenue cBera. Paccesnue cera. [lonspuzauus csera
npu oTpakeHuu. MHTepdepeHlns MNoNIpu30BaHHBIX Jiyued. TemoBoe H3IIydeHHE U €ro
XapaKTepUCTUKU. 3akoHbl TeroBoro uznydeHus (Kupxroda, Credana-bonbumana, Buna).
KBanrtoBas runoresa [Tnanka. ®opmyna Ilnanka.

TeMbl JeKIHA:

Jlexius 1. DneKTpoMarHUTHBIE BOJIHBI M UX CBOMCTBA

Jlexuus 2. MaTepdepeHiys BOJIH, CI0XKEHUE BOJIH. DHEPI sl BOJIHBI
Jlexuus 3. UnTepdepenius ceera

Jlexmus 4. udpakuus ceera. Meros 30H Openens

Jlexuusa 5. Audpaxmus cBera, TUPpakIMOHHAS pelIeTKa



Jlexuus 6. [lonspuzanus cera
Jlexkuus 7. Jlucniepcus, NOTJIOIEHUE CBETA
Jlexnus 8. TerioBoe nU3ityyeHue

TeMbl NIPaKTHYECKUX 3aHATHIA:
1.BBogHOE 3aHsATHE. DJIEKTPOMArHUTHBIC BOJIHBI M UX CBOMCTBA

03N DN KW

CoNR~WNE

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

19.

. Cnoxenue BoJiH. IHTEepdepeHns BoiH

. UaTepdepennms ceta

. dudpakmus Openens. Meron 30 Openerns.

. Judpakmus @payarodepa. Judpakinmonnas pemerka
. [longapusanus cera

. Aucnepcus ceerta. Ilornonienue ceera

. TemoBoe u3nmydeHue

Ha3zpanus 1a6opaTopHbIX padoT:

Omnpenenenue ri1aBHOTO (POKYCHOTO PACCTOSIHUSI TOHKHUX JIMH3.

N3mepenune nokasaress mpeoMIICHUS KUIKOCTH C TIOMOIIBI0 pedpakToMeTpa.
HccnenoBanue siBICHUS TUCTIEPCUU CBETA.

NuTtepdepomerp Maiikenbcona.

N3mepenne noctosiHHoM [l1aHKa CIEKTPOMETPUUECKUM METOIOM.

N3mepenune cBETOBOI BOJIHBI M pauyca KPUBU3HBI JIMH3bI C IOMONIBIO KoJiell HproToHA.
UccnenoBanue audpakiiuu cBeTa Ha MEPUOUIECKUX CTPYKTYpax

N3mepenune AyIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO AUGPAKITMOHHON PEIIECTKH.
Omnpenenenue mocrossHHoi Credana-bonbimana u nmocrossHHOM Ilmanka mpu momomu
ONTHYECKOTO MUPOMETPA C UCUE3AIOLIEH HUTHIO.

. I3syuenne BHemHero (oro-amekrpuyeckoro 3¢dexkra W OompeneiacHUue MOCTOIHHOM

IInanka.

Omngprt FOwnra.

HNuTtepdepenins cBeTa OT KOT€PEHTHBIX TOYSYHBIX HCTOYHHUKOB.

Ornpenenenrue CKOPOCTH CBETa

N3yuenune qudpakiuuu cBeTa Ha MEPHOTUICCKUX CTPYKTYpax

N3ydeHune 3aBUCMMOCTH MTOKa3aTesis NPeJIOMIICHHUS TPU3MbI OT JUIMHBI BOJIHBI CBETA
MonO-01. HopmanbHas aucnepcusi.

MonO-02. AnomanbHas AUCHIEPCHUS.

N3Mepenne UIMHBI CBETOBOM BOJIHBI M PaJilyCa KPUBHU3HBI JIMH3BI C MOMOIIBIO KOJICII
HeroTona

OnpeneneHue JIMHBI CBETOBOM BOJIHBI HHTEP(PEPEHIIMOHHBIM METOJOM C IOMOIIBIO
ounpu3Mbl OpeHers.

Pazgen 2. KBantoBas ¢usuxa. ®u3nka aTroMoB, MOJIEKYJ, aTOMHOIO siaApa W
3JIEMEHTAPHBIX YaCTHUIL

CBeToBble KBaHThl. DHEprus, UMIyabc U Macca (GoToHOB. DOTOSPGEKT M €ro 3aKOHBIL.
VYpaBHenue OiHIITeHHa UIs GoTOd(hdeKTa U HKCHEPUMEHTATIBHBIE METOJAbl €ro MpPOBEPKH.
O¢¢ext Komnrona. [aBneHue cpera. KopmnycKymspHO-BOJIHOBOW [yaldM3M MaTepud U €ro
onbITHOe obocHOBaHMe. I'mnoreza ae bpoitns. CooTHomeHune HeompeaenaeHHocTel. BoiaHoBas
GbyHKIUSA U ee cTaTUCTUYeCKUid cMbIci. YpaBHeHue lllpeaunrepa (BpeMeHHOE U CTallMOHAPHOE).



Yacrtuia B 0JHOMEpHON NoTeHIUaNbHOU sime. TyHHenbHBIN 3¢ dekT. [Ipubmmkenne cuabHOR 1
cnaboit cBs3u. Mozenb CBOOOTHBIX 3JIEKTPOHOB. DIIEMEHTHI 30HHOM TEOPUU KPHCTAILIOB.
Yposens ®epmu. /[leneHue TBEpABIX Tel HA JIUIJICKTPUKH, METAJUIbI, IIOJYIPOBOJHUKH.
KBaHTOBasg Teopus  IEKTPONPOBOJHOCTH M TEIUIONPOBOAHOCTH MeTauioB. CrpoeHue
KpUCTaIOB. THUIIBI MEKAaTOMHOM CBSI3M B TBEpABbIX Tenax. JledekTsl B KpucTayuiax (TOYCUHBIE,
JuHelHble — auciaokauuu). [lmacTMYHOCT M MPOYHOCTH TBEpAbIX Ten. PemerouyHas
TEIIONPOBOHOCTE. Dpdext Méccbayspa u ero npumeHeHue. dOusznyueckne OCHOBBI METOJIOB
KOHTpOJISl KaueCTBa MaTEpUAJIOB.

SAnepnas monens atomMa. AtoMm Bojoponaa no teopuu bopa. IIpocTpaHcTBeHHOE KBaHTOBAHMUE.
CnuH snextpoHa. AtoM Bojopona no teopuu Ilpenunrepa. MHOro31€KTpOHHBIE ATOMBI.
I[Ipunnun Ilaynu. Ilepuomuueckas cucrema snementoB J.M. Menneneea. Monekysl.
Mounekynbl  Bojopona. OOmenHoe B3aumopeWcTBue. PanumoaktuBHOCTh. PanmoaktuBHOE
IpeBpalleHue  saep. SnepHble peakiuuM M MX OCHOBHbIe THIBL.  VckyccTBeHHas
paanoaktuBHOCTR*. llemnast peakuust nenenus. fAnepHsiii peakrop. IIpoGrema yrpaBisieMbIx
TEPMOSIIEPHBIX peakuil. DKOJIOTHUECKHE BOIPOCH COBPEMEHHONU SHEPTEeTHKHU *.

Wepapxus ctpykryp matepuun. Yactuubl U anTu4YacTullbl. @OTOHBI, JIENTOHBI, aPOHbI (ME30HBHI,
O0apuoHbl, runepoHsl). PyHIamMeHTalbHblEe B3auMozeicTBus. CHcTeMaTHKa 3JI€MEHTAPHBIX
YacTHULL.

TeMbl JeKIHM:

Jleknusa 1. DneMeHTEl KBAHTOBOW MEXaHUKU

Jlexuns 2. Ypasuenue lllpenunrepa u ero npumMeHeHue

Jlexus 3. YpaBuenue lllpenunrepa u ero npuMeHeHHe, TYHHEIbHBINA AP HEeKT
Jlexmusa 4. Kitaccudeckasi T€OpUsi CTPOEHUS aToMa

Jlexuust 5. DneMeHThI GU3UKH TBEPAOTO Tela

Jlexiusa 6. MHOTO3JIEKTPOHHBIE ATOMBI

Jlexuust 7. DneMEHTHI siAepHON (HU3HKH

Jlekiusa 8. DieMeHTapHbIE YaCTUIIBI M UX CBOMCTBA

TeMbl NPaKTHYECKUX 3aHATHIA:
dotorddexT, naBnenne ceera. Bomnsl ae bpoiins
. Db dext Kommnrona
. Ypasuenue lllpenunrepa u ero npuMeHeHHe.
. ATom BogOpoa
. CocTaB 1 XapaKTepUCTUKU aTOMHBIX sifiep. S aepHble peakiuu
. DIIeMeHTapHbIe YaCTHIIBI U UX CBOMCTBA
. Konrpoinpnas padota

Ha3Banus jjadbopaTopHbIX padoT:
N3mepenue nocrosHHol [1naHka crieKTpOMETpUYECKUM METOIOM.
UccnenoBanue nudpakiuy cBeTa Ha MEPUOANUECKUX CTPYKTYpax
OmneiT ®panka u ['epua
CrarucTuka cuera 3JeMEHTapHbIX YaCTHUII
OmnpiT FOHra.
WuTepdepenius cBeTa OT KOTEPEHTHBIX TOUEYHBIX HCTOYHUKOB.
Onpenenenre CKOPOCTH CBETA
N3ydenue nudpakuuu cBeTa Ha MEPUOJUUECKUX CTPYKTYpax
N3yuenune 3aBUCMMOCTHM NIOKA3aTeNs MPEIOMIICHUS IPU3MBI OT JITTUHBI BOJIHBI CBETA

CoNo~WNPE



5. Opranusanusi CaMoCTOSITEIbHON PadoThI CTYICHTOB
CamocrositenpbHas paboTa CTYJCHTOB MNPH  HW3YYEHHHM JUCHUIUIMHBL  (MOMIYJIs)

MPEeIyCMOTPEHA B CICAYIOIINX BUIaX U (popMax:

PaboTa ¢ JEKIMOHHBIM MaTepUAIOM, MOUCK M 0030p JHUTEpaTypbl M 3SIEKTPOHHBIX
MCTOYHUKOB MHGOPMAIIUH TI0 UHAUBHUIYaIHHO 3aJaHHON MpobiIemMe Kypca;

Pabota B 2JIeKTPOHHOM Kypce (M3ydeHHE TEOPETHYECKOTO MaTepuaia, BBIIOJHEHUE
WHJIMBUAYQIbHBIX 3aJaHUM W  KOHTPOJMPYIOLIIMX  MEPOINPHUATHH, BHUPTYaIbHBIX
1a00paTOPHBIX PadoOT | 1Ip.);

N3ydeHne TeM, BBIHECEHHBIX Ha CAMOCTOSTEIBHYIO TPOPAOOTKY;

[owuck, aHanmu3, CTPYKTYPHPOBAHHE U MPE3EHTAUST WH(POPMAIINH;

BrImonHeHne ToOManiHuX 3alaHuid, OTYETOB IO JTAOOPAaTOPHBIM paboTam

[ToaroroBka k 1abopaTopHBIM paboTaM, K TPAKTUIECKUM U CEMUHAPCKUM 3aHSTUSIM;
UccnenoBatenbckast paboTa M ydacTue B HAy4YHBIX CTYAEHYECKUX KOH(EpPEHIUSX,
CEeMHMHApax M OJIMMIIHAJAX; YIeOHO-UCCIIETOBATEILCKIX MPOSKTAX

HOI[FOTOBKa K OLICHUBAIOIIUM MCPOIIPUATUAM

6. YueOHO-MeTOAUYeCKOEe U MH(OPMAIIMOHHOE o0ecreyeHne JUCIUILIHHbI

6.1.YueOHo-MeTOAMYECKOE O0ecIIeueHue
OcHoBHas uTEpaTypa

1.

Cagenwes, U. B. Kypc o6meli ¢pusuxu: yaueOnoe nocodue: B 5 tomax / M.B. CaBenbeB. —
5-¢ m31. — Cankr-IlerepOypr: Jlanp, [0. r.]. — Tom 5: KBanToBas ontrka. ATomMHas
¢usuka. ®usnka TBepAOTrO Teaa. PU3NKa aTOMHOTO SAApa U JIEMEHTAPHBIX YaCTUI] —
2011. — 384 c. —// Jlanb: anexTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/708 . — Pexwum noctyna: u3 koprnoparusHoii cetu TITY-
TeKCT: ANeKTPOHHBIN

.Cuyxun /[[. B. O6mmii kypc ¢usuku yueonoe nmocooue: B S 1. T. 4 : Ontuka / JI. B.
CuByxuH. — 3-¢ u31., crep. — Mocksa: ®usmariut, 2013. — 792 ¢. — URL:
http://znanium.com/catalog/product/944794.- Pesxum mocTyma: U3 KOPIOPATHBHOM CETH
TITY.- TekcT: 3IeKTPOHHBIN

CuByxun J1. B. O6mmii kypc ¢puszuku yuedHoe nocodue: B 5 1. T. 5: AToMHas u siepHas
¢usuka . — 3-e m3x., crep. / J. B. CuByxun . — Mocksa: @uszmaraut, 2008. — 783 c.
— URL.: http://znanium.com/catalog/product/944829.-Pexxum focryma: u3
kopniopatuBHo# ceTu TITY.- Tekcr: 3eKTpOHHBII

Hernmad A. A. Kypc ¢pusuku : yaeOHUK B anekTpoHHOM popmate / A. A. Hetnad, b. M.
SABopckuii. — 9-¢ m31. crep. — Mocksa: Akanemus, 2014, — URL- —

: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf .- Pexxum nocryna: u3
koprniopatuBHou ceTu TIIY.- TekcT: 3neKkTpOHHBIN

Tpodumona T. U. Kypc ¢pusuku: yuedHuk B asekrponHom ¢opmate / T. K. Tpodumosa.
— 20-e m31., crep. — Mocksa: Akagemus, 2014, —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf.- Pexxum nocryna u3
kopnopatuBHo# cetu TITY.- Tekcer: 3JeKTpOHHBIN

Jlono/IHMTeIbHAS JIUTEPaTypa

1.

2.

JlanncGepr, I' C. Onrtuka: yue6noe nocobue / I'. C. Jlanncbepr. — 7-e uza. — Mocksa:
OU3SMATIIUT, 2017. — 852 c¢. — Tekct: 31eKTpOHHBIN // JlaHb: 31EKTPOHHO-
oubmmoteunas cucrtema. — URL: https://e.lanbook.com/book/105019 .— Pexum
JocTymna: u3 koprnopatusHout cetu TITY

Ontuka: yuebnoe nocooue / B.C. Axunbmmn, H.JI. Uctomuna, H.B. Kanenosa, FO.1.



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

Kapkosckwii; mox penakiueit C.K. CradeeBa. — Cankr-IlerepOypr: Jlans, 2015. — 240
c. — ISBN 978-5-8114-1671-4. — Texkct: oanekTpoHHbIN // JlaHb: 3IEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/56605 . — Pexum
JI0CTyma: u3 KoprnopartusHout cetu TITY
3. Triopun 0. Y. ®usuka. Ontuka: yueonuk / Tropun 0. W., Yepnos U. I1., Kproukos HO.
0. — Tomck: Uza-so TIIY, 2009. — 240 ¢. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf..- Pexxum foctyma: u3
kopriopatuBHO#l cetu HTB.- Tekcr: a5ekTpoHHbII
4. Tropun 0. U. ®uzuka. Kanrosas ¢usuka: yueonuk / Tropun 0. U., Yepnos U. I1.,
Kproukos 1O. 0. — Tomck: U3a-so TIIY, 2009. — 320 c. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf..- Pexxum goctyma: u3
kopriopatuBHO# cetu TIIY.- TekcT: 3neKTpOHHBII
6. Tropun, .M. Ousuka. SAnepHas ¢usuka. Duzwka dIIEMEHTAPHBIX YaCTHII.
Actpo¢uzuka: yuebnuk / FO.U. Tiopun, W.II. Yepnos, 10.IO. KproukoB. — Tomck:
TITV, 2009. — 252 c¢. — ISBN 978-5-98298-647-7. — Tekct anekTpoHHbIl // JlaHb:
ANMEKTPOHHO-O0ubMMoTeunas cucrema. — URL: https://e.lanbook.com/book/10284 . —
Pexxum nocrtymna: u3 xopnopatusHou cetu TITY

HNHpopmannoHHOe U TPOrpaMMHoOe o0ecriedeHne
Internet-pecypcet (B T.4. B cpene LMSMOODLE u np. o6pa3oBareibHble U OMOIHOTEUHBIS

pecypcehl):

1. Dnektponnsiii kypc «Dusuka 3». Pexum
noctyna:https://stud.Ims.tpu.ru/course/view.php?id=2062
Marepunansl npeactasiieHBl 16 MoayissMu. Kakaplii MOJIYIIb CONEPKAT MATEPHUAIILI JULS

IIOJTOTOBKKM K TPAaKTHUYECKOMY 3aHATHUIO, K JIEKIIMH, BApUAHTHl WHIMBUAYATbHBIX
JIOMAIITHUX 3aJaHUH JUII CaMOCTOSITEIbHONW PAOOTHI, TECTHI.

2. Meroanueckue yka3zaHus K JIaDOpaTOpHBIM padoTam:. Pexxum moctyma:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4

3. Meroanueckne yka3aHus K MPAKTHYECKUM 3aHATUSAM. Pexxum nocryna:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7 4

JlunensuonHoe mnporpamMmHoe oOecrneueHue (B coorBerctBuu ¢ Ilepeunem
JIMIIEH3UOHHOT0 mporpaMmMHuoro odecneyenus TIIY):

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. GoogleChrome.


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
https://stud.lms.tpu.ru/course/view.php?id=2062
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

7. Ocodble TpeﬁoBaHHH K MaT€pUuaJbHO-TCXHUYECCKOMY o0ecnevYeHuIo AUCIHHUIIIMHBI

B ydebHOM mpoliecce HCHOIB3yeTCs Cleayroliee 1adoparopHoe 000PYAOBaHHE IS
MIPAKTUYECKUX U JTa00PATOPHBIX 3aHATHIA:

HanmenoBanme CIIeMHAJTBbHBIX

Ne . HaumenoBaHue 06opynoBaHus
TIOM eLLIeHUI1

1 AynuTopus 11 IpOBEICHUS Komnsrotep — 1 mr; Ipoekrop - 2 mrT.
y4eOHBIX 3aHATHI BCEX TUIIOB, Komrmtekt yueOHo# mebenn Ha 202 ocagouHbIX MECT
KYPCOBOTO MPOCKTHPOBAHHS, 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad;
KOHCYJIbTAIHUM, TEKYIIETO Cisco Webex Meetings; Design Science MathType 6.9 Lite; Far
KOHTPOJIIS ¥ TIPOMEKYTOYHOI Manager; Google Chrome; Mozilla Firefox ESR; Notepad++; Putty;
arrecranuu ([Torounas Tracker Software PDF-XChange Viewer; WinDjView; XnView
JIEKIIMOHHAST AYTUTOPHUS) Classic; Zoom Zoom
634034, Tomckast 001aCTh, T.
Tomck, JIennna npocrexT, 1. 43,
210

2 AynuTopus A1 IpOBEJCHUS Kommnerorep — 1 mt.; IIpoextop - 1 mr.
y4eOHBIX 3aHITHI BCEX TUIIOB, KomrutekT yueOHOI Mebenu Ha 26 mocaloqHbIX MECT
KypCOBOI'O MPOEKTHPOBAHHS, 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad;
KOHCYJIbTAIIU#H, TEKYIIEro Cisco Webex Meetings; Google Chrome; Microsoft Office 2007
KOHTPOJISI U IPOMEXYTOUHOMN Standard Russian Academic; Mozilla Firefox ESR; OEF OpenBoard;
arrecraruu (Yuebnas aymuropusi) | ownCloud Desktop Client; Tracker Software PDF-XChange Viewer;
634034, Tomckas 00J1acTb, T. WinDjView; Zoom Zoom
Towmck, Jlenuna npocriekr, 1. 43,
207

3 AynuTopus 11 IPOBEICHUS Kommerotep - 8 mit.; [Ipunrep - 3 mw.; [Ipoexrop - 1 mr.;

y4eOHBIX 3aHITHI BCEX TUTIOB,
KYPCOBOT'O IPOEKTUPOBAHMUSI,
KOHCYJbTAlIUH, TEKYILErO
KOHTPOJISL U IPOMEXKYTOUHOU
atrectanuu (YdeOHas
naboparopusi)

634034, Tomckas 00J1acTb, T.

Tomck, JIennna npocmexT, 1. 43,
108

KommiekT yueOHol Mebenu Ha 25 nocanodnsix Mect; HIxag
obmenadoparopHsiii - 2 mt.; Tym06a noxkaTHas - 1 mmr.
JlabopatopHas pabora "OnbiT @panka-I'epua ¢ pryrsio” - 1
wt.; I Ipu6op "Konsua Hetotona" - 1 mt.;IIpenn3nonnsiit
unreppepomerp MaiikenbcoHa - 1 wt.;JlabopaTopHast padora
"Onpeznenerne ckopocTu cBeta" - 1 mT.;Y cTaHOBKA 171
HCCIIEIOBAaHMUS 3aKOHOB TEIUIOBOrO M3Iy4eHus - 1 mT.;Y cTaHOBKa
IUTA oTIpeesieH s mocTostHHOM [1manka cnekTpoMeTp.MeToaoMm - 1
wit.;JJaboparopnas padora "Onruyeckast akTUBHOCTB" - 1
wit.;JJaboparopnas padora "Habnronenue u u3MepeHue ClieKTpoB, U
oIpeieNieHNe ONTUYEeCKUX MapaMeTpoB mpusM" - 2 mrt.;Ileiikep-
unkyoatop ES-20 - 1 wt.;VicTrouHnK pTyTHBIN - 2 mT.;Y CTAHOBKA
IUTS OKCTIIEPEMEHT. IPOBEPKH COOTHOIICHHUS HEOMPEAeN. [UIsl (POTOHOB
- 1 mr.;IIpu6op "OmsiT @panka u I'epua” - 1 mwt.;Mukpockomn
"Ionam" - 1 mt.;JJaboparopnas ycraHoBka "3axon Credana-
6onpiMana"P2350101 - 1 wr.;orromerp - 2 wr.;IIpudop "Crektp
H2" - 1 wt.;JIabopaTtopHas padora "Uurepdepomerp MaiikeiabcoHa"
- 1 wrr.;ITpudop KPC-S230CWX 1B.380TBnun,f2.97,0.111k
BUJICOKaM. - 1 IIT.; Y CTaHOBKA VIS HCCIISOBaHUS CBETA C
Pas3INYBIMU COCTOSHHSAMH HOJISIpH3aluy - 1 WT.;Y cTaHOBKa 1abopat
" Onpenenenre POKYCHBIX paccTosHUMA " - | mT.;Y cTaHOBKA I
nccnenoBanus qudpakuun Opayarodepa Ha TEPHOANIECKON
CTpyKType - 1 mT.;

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; Putty; Tracker
Software PDF-XChange Viewer; WinDjView; XnView Classic;
Zoom Zoom

Pabouas mporpamma cocraBieHa Ha ocHoBe OOIeH XapaKTEpUCTHKH 00pa3oBaTeIbHOMN

nporpammsl 1o Hampasienuto 12.03.02 OnTtorexHuka / cnennanu3anus «ONTUKO-3JIEKTPOHHbIE
npubopsl U cuctemb» (npuema 2018 r., ounas popma oOydeHus).




Pazpabotunk(n):

JIO/KHOCTD [oAnues [3%(0)

Jlonent OEH IIIBUIT i T Kpasuerxo H.C.

> a
IIporpamMma ono6pena Ha 3acemanuy OTAENCHHS MaTepHaloBeJeHHs (TPOTOKOI OT «31» Mas
2018 r. Ne 5).

3aBenyrompit kaheapoit - pyKOBOIUTENb OTAEICHUs / //
Ha npasax kadenpsr OM UIIHIIT, x.1.H, mpodeccop M /Kimamenos B.A./
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