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onpeneneHHoro OOI1

LensmMu  ocBoeHUS

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

JUCHUITIINHBI SABJIACTCA

MOJITOTOBKH K MPO(ECCHOHABHOMN IS TEIbHOCTH.

dbopmupoBaHre 'y OOYyYarOIIMXCS
(m. 5 O6meit xapakrepuctuku OOII) cocraBa KOMIETEHUUN st

HHaHKATOPBI JOCTHKEHUS Cocrapasiione pe3yIbTaTOB 0CBOECHHS
Kon KOMIIeTeHIH I (1eCKpHNITOPBI KOMIIETEeHIIMI)
KOMIIET Kog
HanmeHoBaHHe KOMIIETeHIINI
eHIHH HHIU HaumenoBanue Kox HanMeHOBAHIe
KaTop HHINKATOPA AOCTIKEHHUS
a
Brnageer omeITOM IpPUMEHEHHs 3aKOHOB
YK(V)- €CTECTBEHHBIX HAyK M MaTeMaTH4eCKUX
1.1B1 METO/IOB M MOAENeH Ui pelleHHus 3aj1ad
HLYK( AHanmu3upyer 3ajauy, TEOPETHYECKOr0 U IPHUKJIATHOTO XapaKTepa
V)11 BBIJIEIISIS ee 6azoBbie | YK(VY)- YMeer pemath 3aJaydl TEOPETUYECKOTO H
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, 1281 MBICTUTENbHBIMH orepanusIMu JUISt
-1 MPHMEHSTh CHCTEMHBIH MOIXOX ' pelieHHst  3ajad  eCTeCTBEHHOHAYYHBIX
JUIS pCLLICHHSl ITOCTABJICHHBIX OCyL[leCTBJ'lSlCT ITOMCK, JUCHHUTIINH
3aja4 BBIICISICT M PAHXHUPYET VYmeeT 000011aTh YCBOEGHHBIE 3HAHUS
ILYK( uHbOpMANUIO HAa  OCHOBE €CTECTBEHHBIX HayK KaTErOpHIMU
V)12 cucremHoro  moaxoxa u | YK(VY)- CHCTEMHOr 0 aHaJIn3a M MOJX0/1a 1
MeTooB  mo3HaHust g | 1.2V1 MBICIIUTEIbHBIMU ONEPAIMsIMU aHAIN3a,
peleHus 3ama4 no CHHTE3a, CPAaBHEHHS U OLICHKU
pa3J’ll/l'-lHl:IM TUIIaM 3al'lp0COB
3Haer PENpOnYKTHBHBIE METO/IBI
YK(VY)- TMIO3HABATENIbHON JESTEeNbHOCTH, TPU3HAKU
1.231 CHCTEMHOTO  MMOAXOAa M CHUCTEMHOTO
aHaJIM3a
Brnaneer  ombIToM — IIAHUPOBAHUA M
IpOBENEHUs] (U3HYECKHX HCCIEIOBaHUH B
Cnocoben MIPUMEHSTh OITK(Y) 0077aCTH ONTHKH, KBAHTOBOH MEXaHUKH H
€CTECTBEHHOHAYYHbIC u JlemoncTpUpYeT  MORMMaIHE -1.3B3 aTOMHOM  (U3HKH, OLCHKH TOYHOCTH H
00LIEHH)KEHEPHBIE 3HAHUA, pusmucoxux  AmrcHuE HOTPEIHOCTH U3MEpEHHH, aHanM3a
METOJIBI MaTeMaTHIECKOr 0 - AAKOHDI TOJTyYEHHbIX PE3yNbTaTOB
aHaIM3a M MOACIMPOBAHMA B | g | oo TepMOHHAMHKH VmeeT BBIOHpATh 3aKOHOMEPHOCTD st
OITK( HMH)XEHEPHOH JIeATEIBHOCTH, K(Y)- 3J'Iel(Tpl/I'-IC’CTBa 1/; peuieHus  3aja4  ONTHUKH, KBAHTOBOM
¥)-1 CBSI3aHHOI C NPOEKTHPOBAHUEM 13 MATHETHAMA. OCHOB OITHKH MEXaHUKH U ATOMHOM (U3UKH, UCXOAs M3
u KOHCTPYHPOBAHHUEM, KBAHTOBOR ’ MEXAHHKH 1/; OIIK(Y) | ananu3a ycnoBus, OOBSCHATH HA YPOBHE
TEXHOJIOTHSIMH  TIPOM3BOACTBA ATOMHO busmi 5 -1.3Y3 THUIIOTE3 OTKJIOHEHUS MOJIY4EHHBIX
ONTOTEXHUKH, ONTHYECKHX H N 9KCIIEPUMEHTAIBHBIX JaHHBIX OT H3BECTHBIX
OITHKO-3JIEKTPOHHBIX IIPUOOPOB HHIKCHEPHOR JICATEILHOCTH TEOPETHYECKUX U  IKCIEPUMEHTAIbHBIX
1 KOMILJIEKCOB 3aBUCUMOCTEH
OIIK(Y) | 3Haer (yHIaMeHTalbHbIC 3aKOHBI ONTHKH,
-1.333 KBAaHTOBOW MEXaHHMKU M aTOMHOM (pU3UKH
2. Mecto qucuunannbl (MoayJis) B ctpykrype OOII
[[I/ICI_[I/IHJ'II/IHa OTHOCHTCA K OaszoBoiuactu bioka 1 yqe6Horo IIJIaHa 06pa30BaTeJ'IBHOﬁ
IIporpaMMhl .
3. H.Ha}mpyeMble pe3yabTaThbl oﬁyqemm o JMCHUIIJINHE
ITocne YCIICITHOTO OCBOCHU S NUCIHUIIIINHBI 6y,HYT C(I)OpMI/IpOBaHLI PE3YJIbTAThI O6y‘IeHI/I${Z
Ilnanupyemble pe3yIbTaThI 00y4eHHs] 110 THCIUILTHHE VHAMKATOP 0CTHIACHHS
Kox HaumeHoBanue LD EE
P 1 | IIpumeHsATh 3HaHUS OOIIMX 3aKOHOB, TEOPH, ypaBHEHUIA, NYK(V)-11

METOIOB (PU3MKHM MPHU peleHny 3a1a4 B nmpodeccronanshon | M.YK(Y)-1.2

JACATCIbHOCTH

WL.OIIK(Y)-1.3.

PJ12

BrimonHaATh pu3nyuecKkuii SKCIEPUMEHT C MPUBJICYCHUEM N.YK(Y)-1.2




METOJIOB MaTeMaTH4YeCKOW cTaTucTuku u UT N.OIK(V)-1.3.

P13 | Bnagers METOaMHU TEOPETHUECKOTO U 3KcriepuMeHTanbHoro | M.YK(Y)-1.2
UCCIEN0BAHNUS, METOIAMU HIOMCKA M 06paboTKH H.OIIK(Y)-1.3.
HH(OPMAIIMH, METOIaMH PELICHHUS 3a/1a4 C IPUBJICUCHHEM
MOJIYYCHHBIX 3HAHUI

P14 | Bnageth OCHOBHBIMH IMpUE€MaMH OOpaOOTKH W aHAJIU3a N.YK(Y)-1.1
AKCIIEPUMEHTAIBHBIX JTAHHBIX, MIOJTYYCHHBIX TPH N.YK(Y)-1.2
TEOPETUICCKHUX U IKCIICPUMEHTAIBHBIX UCCIICIOBAHUSX C M.OIIK(Y)-1.3.

ncnoab3oBanueM 11K n npukiagHbIX IpOrpaMMHBIX
CpeACTB KOMIBIOTEPHOU rpaduku

OHGHO‘IHBIG MCPOIPUATHUA TEKYIIECTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/’I arrecCTaluuu NpeaCTaBJICHLI B
KaJICHAApHOM pCﬁTHHF-HHaHG JAUCITUITIINHBI.

4. CTpyKTYypa U coiepKaHue TUCHUIIUHBI

OcHosmble 6u0bl yueOHOU OesimenrbHOCmU

Pazjeibl AMCHMILIMHBL DopmupyeMbIii Buanl yueOHol 1eATeIbHOCTH Oobem
pe3yJabTar BpeMeHH,
o0yueHus o 4.
JUCHHIIIHHE
Pazgea (moay.n) 1. PIA1-P/14 | Jlexmuu 14
DIIEKTPOMAarHUTHBIE BOJIHBI. [IpakTHueckue 3aHATHS 16
BonnoBas onTuka JlabGopatopHble 3aHATHS 10
CamocTosiTenpHas paboTta 58
Pa3nen (moayanb) 2. PII1-P/14 | Jlekuuu 18
KBanToBas ¢usuka. Pusnka aToMOB, [TpakTHyeckue 3aHITUS 16
MOJIEKYJI, aTOMHOTO s/pa n JlaBGopaTopHble 3aHATHS 14
3JIEMEHTapHBIX YACTHUII CamocrosTenbHas paboTa 70

Coneprkanue pa3aesioB JUCITUTIINHBI:

Pa3znes 1.2/iekTpoMarHuTHble BOJIHbI. BosiHOBasi onTuka \

HuddepenunanbHoe ypaBHEHHME JJs  JJEKTPOMAarHUTHOM BOJIHBI W €r0  pEIICHHE.
KopnyckynspHo-BOTHOBOM JTyann3M CBOKMCTB cBeTa. BoiHbI onTHYECKOro auamna3oHa (CBETOBbIC
BOJIHBI) — YAaCTHBIM CIOy4ail AJIGKTPOMArHUTHBIX BOJH. MHTepdepeHIUs MIOCKHUX
MOHOXPOMATHYECKHX CBETOBBIX BOJH. KOrepeHTHOCTh (BpeMEHHass M MPOCTPAaHCTBEHHAs).
MeTo1bl TOTY4YEeHUS KOTEPEHTHBIX CBETOBBIX BOJIH U HabmoaeHus nHTepdepenunn. Judpaxius
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
XapakTepuCTUKHU. 3akoHbl TemioBoro wu3nyueHus (Kupxroda, Credana-bombimana, Buna).
KBanrtoBas runoresa [Tnanka. ®opmyna Ilnanka.

TeMbl JeKIHA:

Jlexius 1. DneKTpoMarHUTHBIE BOJIHBI M UX CBOMCTBA

Jlexuus 2. aTepdepeHiys BOJIH, CI0XKEHUE BOJIH. DHEPr sl BOJIHBI
Jlexuus 3. MnaTepdepeniys ceera

Jlexuus 4. Audpaxius ceera. Metos 30H Openens

Jlexuusa 5. Audpaxmus cBera, TUPpakIMOHHAS pelIeTKa

Jlexus 6. [lonspuzanus ceera



Jlexkuus 7. Jlucniepcus, NOMJIOIEHUE CBETA
Jlexnus 8. TerioBoe nU3itydeHue

TeMbl NIPaKTHYECKUX 3aHATHIA:
1.BBoHOE 3aHsATHE. DJIEKTPOMArHUTHBIE BOJIHBI M UX CBOMCTBA

03NN KW

ok wnE

o~

10.

11.
12.
13.
14.
15.

16.
17.
18.

19.

. Cnoxenue BoJiH. IHTEepdepeHys BoiH

. UaTepdepennms ceta

. Audpakmus @penens. Meron 30 Openens.

. Judpakmus @payarodepa. Judpakimonnas pemerka
. [longapusanus cera

. Aucnepcus ceerta. [lornonienue ceera

. TemoBoe u3nyyeHue

Ha3panus 1a6opaTopHbIX pador:

0-01. Onpenenenue riaBHOro (POKYCHOTO PACCTOSIHUS TOHKHUX JIMH3.

0-03. Usmepenne nmokazaresst IpeToOMIICHHUS KUIKOCTH C MOMOIIIBIO peppakToMeTpa.
0-04. UccnenoBanue sSBIEHUS TUCIIEPCUU CBETA.

0-09. Unarepbepometp MaiikenbcoHa.

0-07. U3mepenne nocrossHHOM [l1aHKa CIEKTPOMETPUYECKUM METOJIOM.

O-10. M3mepeHne CBETOBOM BOJHBI M paguyca KPUBHU3HBI JIMH3bI C MOMOIIBIO KOJIEIl
Hprotona.

0-22. UccnenoBanue audpakiyy cBeTa Ha MEPUOAMUECKUX CTPYKTYypax

O-11. U3mepenre nIuHBI CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKITMOHHOMN PEIIETKH.

O-14. Ompenenenne nocrosinHoit Credana-bonmbimana u mnocrosHHoW [lnmanka mpu
MTOMOIIY ONTHYECKOTO MUPOMETPA € UCUE3at0IIel HUTHIO.

O-15. Uzyuenue BHenIHEro GoTo-3neKTprudeckoro 3 dexra u onpeaeieHne IoCTOSHHON
[Inanka.

O-23. Oneit FOHra.

0-06. UaTepdepen s cBeTa OT KOTEPEHTHBIX TOYCUHBIX HCTOUYHUKOB.

O-16. Onpenenenue CKOpOCTH CBETA

023. U3yuyenue audpakiuu cBeTa Ha MEPUOJUIECCKUX CTPYKTypax

0-04. M3yuyenue 3aBHCHUMOCTH TMOKa3aTels MPEIOMJICHUS MPU3MbI OT JUIMHBI BOJIHBI
cBeTa

MonaO-01. HopmanbHas nucriepcusi.

Mon0O-02. AnomanbHast TUCTIEPCHUS.

0-10. M3mepenue UIMHBI CBETOBOM BOJHBI M PagUyca KPUBU3HBI JHH3BI C MOMOIIBIO
koJjer; HeroToHa

O-12. Onmnpenenenve UIMHBI CBETOBOW BOJHBI HMHTEPPEPEHIIMOHHBIM METOJIOM C
nomolIeko 6unpusmel Openens.

Pazgen 2. KBantoBas ¢usuxa. ®u3nka aTtoMoB, MOJIEKYJ, aTOMHOIO siapa W
3JIEMEHTAPHBIX YaCTHIL

CBeToBble KBaHThl. ODHEprus, UMMyabc U Macca (PoToHOB. DOTOIPGEKT U €ro 3aKOHBI.
VYpaBHenue OiHIITeHHa U1g GoTod(hdeKTa U HKCHEPUMEHTATIbHBIE METOJAbl €ro MPOBEPKH.
O¢¢ext Komnrona. [aBneHue cpera. KopmnycKymspHO-BOJIHOBOW [yaldM3M MaTepud U €ro
onbITHOe obocHOBaHMe. I'mnoreza ae bpoins. CooTHomieHne HeompezaenaeHHocTel. BoaHoBas



(GYHKIHS ¥ €€ CTaTUCTUYeCKUil cMbich. YpaBHeHue lllpenunrepa (BpeMeHHOE U CTAIMOHAPHOE).
Yacrtuia B 0qHOMEpHON NoTeHIUanbHOU sime. TyHHenbHBIN 3¢ dekT. [Ipubmmkenne cuabHON 1
cnaboit cBs3u. Mogenb CBOOOIHBIX 3JEKTPOHOB. DJIEMEHTHl 30HHON TEOpUH KPHCTAJLIIOB.
Yposens ®epmu. [leneHue TBEpABIX TeA Ha JIUIIEKTPUKU, METAJUIbIL, IOJYNPOBOIHUKU.
KBanTOoBasg Teopus  IEKTPONPOBOJHOCTM M TEIUIONPOBOAHOCTH MeTauioB. CrpoeHue
KpuCTaJI0B. THUITBI MEXAaTOMHON CBSI3M B TBEpAbIX Tenax. JlegexTsl B KpUcCTauiax (TOYEUHBIE,
JuHeHble — auciokauuu). [lmacTMYHOCTH M MPOYHOCTH TBEPABIX Tel. PemierouHas
TEIIONpPOBOHOCTh. Dpdext Méccbayspa u ero npumeHeHue. dOusznyeckne OCHOBBI METOJIOB
KOHTpOJISl KaueCTBa MaTEpUAJIOB.

Anepuas Monens aroma. ATom Bojaopona mo teopun bopa. IlpocTpancTBeHHOE KBaHTOBAaHHE.
CnuH snextpoHa. AtoM Bojoponaa mno Teopuu lllpenunrepa. MHOIro31€KTpOHHBIE ATOMBI.
Ipunnun Ilaynu. Ilepuomuueckas cucrema snementoB J.M. MenneneeBa. Monekysl.
Mounekynsl  Bogopona. OOMeHHoe B3aumoaelcTBue. PammoaktuBHOCTh. PanmoaxTuBHOE
IpeBpalleHue  saep. SnepHble peakiuuu M UX OCHOBHbIe TUIBL.  VcKyccTBeHHast
paanoaktuBHOCTR*. llennast peakuust nenenus. SAnepHsiii peakrop. IIpoGrema yrpaBisieMbIx
TEPMOSIIEPHBIX peakuil. DKOJIOTHUECKHE BOIPOCH COBPEMEHHONW SHEPTeTHKHU *.

Wepapxus ctpykryp matepuu. YacTuiibl U aHTHYacTULbl. POTOHBI, JIENTOHBI, aIPOHbI (ME30HBHI,
OapuoHbl, runeponsl). DyHIamMeHTadbHbIE B3auMojeWcTBUA. CucTeMaTHka 3JIeMEHTapHBIX
YacTHULI.

TeMbl JeKIHM:

Jleknusa 1. DneMeHTEl KBAHTOBOW MEXaHUKU

Jlexunus 2. Ypasuenue lllpenunrepa u ero npumeHeHue

Jlexus 3. YpaBuenue lllpeaunrepa u ero npuMeHeHue, TyHHEIbHBINA 3 dexT
Jlexmusa 4. Kimaccnuueckas TeOpHsi CTPOEHUST aToMa

Jlexuust 5. DneMeHThI GU3UKU TBEPAOTO Teja

Jlexiusa 6. MHOT03JIEKTPOHHBIE aTOMBI

Jlexuust 7. DneMEHTHI siAepHON (HU3UKH

Jlekusa 8. DieMeHTapHbIE YaCTUIIBI M UX CBOMCTBA

TeMbl NPaKTHYECKUX 3aHATHIA:
1. dororddexr, naBienue ceeta. Bonnsl ae bpoiins
2. Dddext Kommnrona
3. Ypasuenwue lIpeaunrepa u ero npuMeHEHHE.
4. Atom Bosiopoaa
5. CocraB U XapaKTEPUCTHKH aTOMHBIX siiep. SlepHbie peakiun
6. DjeMeHTapHbIC YaCTHIIBI U UX CBOWCTBA
7. KonrpospHas paboTa

Ha3Banus jsjadbopaTopHbIX padoT:
0-07. U3mepenne nocrosiHHOM [ 1aHKa CIEKTPOMETPUUECKUM METOJIOM.
0-22. UccnenoBanue audpakiivy CBETa Ha MEPUOAUUECKUX CTPYKTYypax
A-01. OnbiT @panka u ['epua
A-02. CratucTrka cyeTa 3J€MEHTapHbIX YaCTHI]
0O-23. Oneit FOHra.
0-06. MuaTepdepeniius cBeTa 0T KOT€PEHTHBIX TOUEYHBIX HCTOYHHKOB.
O-16. Onpenenenue CKOpOCTH CBETA
023. HUzyuenue nupakiinu cBeTa Ha MEPHOJIUIECKUX CTPYKTypax
0O-04. MN3yuyeHue 3aBHUCHUMOCTH MOKa3aTessl IMPEIOMIICHUS NPU3Mbl OT JAJUHBI BOJHBI
cBeTa

wCoNoUk~wNE



5. Opranusanusi cCaMOCTOATEJbHON Pa00ThI CTYICHTOB
CamocrositenpbHas paboTa CTYJCHTOB MNPH  HW3YYEHHHM JUCHUIUIMHBL  (MOMIYJIs)

MPEeIyCMOTPEHA B CISAYIOMINX BUAaX U hopMax:

PaboTa ¢ JEKIMOHHBIM MaTepUAIOM, MOUCK M 0030p JHUTEpaTypbl M 3SIEKTPOHHBIX
HMCTOYHUKOB MH(POPMAIIUU TI0 UHANBUAYATHHO 33JaHHOH Mpo0iieMe Kypca;

PabGora B 35eKTpOHHOM Kypce (U3y4E€HHE TEOPETHMUECKOI0 MaTepuana, BBINOJHEHUE
WHAWBUIYAIBHBIX 33JaHUHl W  KOHTPOJHUPYIOIIUX MEPONPHUATHHA, BUPTYaIbHBIX
1a00paTOPHBIX PadoOT | 1Ip.);

W3yueHne TeM, BEIHECEHHBIX Ha CAMOCTOSITEIILHYIO TIPOPAOOTKY;

[louck, ananus, CTPyKTYpUpOBAaHUE U Mpe3eHTalusl UH(pOpMaLny;

BrImonHeHne ToOManiHuX 3alaHuid, OTYETOB IO JTAOOPAaTOPHBIM paboTam

[MoxroroBka k 1a00paTOPHBIM paboTaM, K MPAKTHYECKIM U CEMHUHAPCKUM 3aHATHSIM;
UccnenoBatenbckast paboTa M ydacTue B HAy4YHBIX CTYAEHYECKUX KOH(EpPEHIUSX,
CEMHUHapax U OJIMMIIKAJax; yueOHO-NUCCIIEeI0BATEILCKUX MMPOEKTaxX

[ToaroToBKa K OI[EHUBAIOIINM MEPOTIPUATHIIM

6. YueOHO-MeTOoAUYECKOE U HH(POPMAIHOHHOE 0DecTieYeHn e TUCIIUIIIHHbI

6.1.Y4yeOHO-MeTOAMYECKOE O0ecieyeHne
OcHoBHas uTEpaTypa

1.

Cagenwes, U. B. Kypc obuieit puzuku: yuedbHoe nocodue: B 5 Tomax / M.B. CaBenbeB. —
5-¢ u3n. — Cankr-IlerepOypr: Jlanp, [06. 1.]. — Tom 5: KBanToBas ontuka. AToMHas
¢usuka. dusnka TBepaoro tena. U3WKa aTOMHOTO sjipa W 3JIEMEHTAPHBIX YaCTHI] —
2011. — 384 c¢. —// Jlawb: »snekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/708 . — Pexxum moctyma: m3 kopropartuBHou cetu TITY-
TeKCT: ANeKTPOHHBIN

.CuByxun /. B. O6muii kypc ¢pusuku yuednoe mocodue: B 5 1. T. 4 : Ontuka / /. B.
CuByxuH. — 3-e¢ u3m., crep. — MockBa: ®msmatmur, 2013. — 792 ¢. — URL:
http://znanium.com/catalog/product/944794.- Pexxum AocCTyma: W3 KOPHOPATHBHOM CETH
TITY.- TekcT: 3IeKTPOHHBIN

Hetmad A. A. Kypc dusuku : yaeOHUK B 25iekTpoHHOM dopmare / A. A. [etnad, b. M.
Asopckuit. — 9-e u3m. crep. — MockBa: Akagemus, 2014, — URL- —
» http:/iwvww.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf .- Pexxum mocTyma: W3 KOPIOPaTHBHOW CETH
TITY .- TekcT: 2IeKTPOHHBINA

Tpodumona T. U. Kypc pusuku: yueOnuk B anekrponaoM dopmare / T. U. Tpodumosa.
— 20-¢ H31I., cTep. — Mocksa: Axanemus, 2014. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf .- Pexum goctyma wu3
kopnopatuBHO# cetu TIIY.- Teker: 21meKTpOHHBIN

JonoHUTeILHAS JTUTEpPaTypa

1.

3.

Jlannc6epr, I' C. OnTuka: yuebnoe nocobue / I'. C. Jlanacbepr. — 7-e u3a. — Mocksa:
OU3BMATIIUT, 2017. — 852 c¢. — Tekcr: »nekTpoHHBIN / JlaHb: >IEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/105019 . — Pexum
J0CTyna: u3 koprnopatusHou cetu TIIY

Ontuka: ygebnoe nocodue / B.C. Axunbmmn, H.JI. Mctomuna, H.B. Kanenosa, H0.1.
Kapxosckwuif; non penakiueit C.K. CradeeBa. — Canxr-IlerepOypr: Jlans, 2015. — 240
c. — ISBN 978-5-8114-1671-4. — Tekct: »nekTpoHHbIH / JlaHb: 31E€KTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/56605 . — Pexum
JI0CTyIa: U3 KopropatusHoi cetu TITY

Tropun 0. . ®uszuka. Ontuka: yuebnuk / Tropun 0. U., Uepnos U. I1., Kproukos FO.


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

oo

7.

8.

9.

1O. — Tomck: H3n-so TIIY, 2009. — 240 C. —

URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf.- Pexxum mocTyma: W3 KOPIOPATUBHOM CETH
HTB.- TekcT: 21eKTpOHHBIH

Tropun 0. . ®usuka. KantoBas ¢usuka: yuebnuk / Tropun 1O. WU., Yepnos WU. I,
Kprouko 0. 0. — Tomck: MW3g-so TIIY, 2009. — 320 c. —
URL: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf.- Pexum pocryna: W3 KOpIOPATHBHOW CETH
TIIVY .- TekcT: 21€KTPOHHBIHA

Tiopun, IO.M. ®wusuka. SnepHas ¢uszuka. @Du3uka dIEMEHTAPHBIX YacTHIL.
Actpodmsuka: yaeonuk / FO.W. Tropun, W.II. Yepnosn, 10.}0. KproukoB. — Tomck:
TITY, 2009. — 252 c¢. — ISBN 978-5-98298-647-7. — Tekct snexTpoHHsbIi // JlaHb:
3NIeKTpOHHO-O0MOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/10284 . —
Pexxum nocrymna: u3 xopnopatusHou cetu TITY

6.2.MndopmannonHoe u NporpaMMHoe odecneyeHue
Internet-pecypcet (8 T.u. B cpene LMSMOODLE wu np. oOpa3zoBarenbHBIE |
OMOTMOTEYHBIE PECYPCHI):
DNEeKTPOHHBIN Kypc «Duzuka 3. Pexum
noctyna:https://stud.Ims.tpu.ru/course/view.php?id=2062
Marepuans! npeacrasiaeHsl 16 Mogynsamu. Kaxapiii MOynb CONEPKAT MaTepUaibl s
MOJATOTOBKH K TIPAKTHYECKOMY 3aHATHIO, K JICKI[MH, BapUAHTBl WHIUBUIYATbHBIX
JOMAIITHUX 3aJIJaHUH 7151 CAaMOCTOSITENIbHOW pabOThI, TECTHI.
DneKTpOHHBIM Kypc «BupTyanbHbl 1a00OpaTOpHBIA NPAKTHUKYM IO Qu3ukey».Pexum
noctynahttps://stud.Ims.tpu.ru/course/view.php?id=2337
Kypc npencrasnser coboif KOMIUIEKT BUPTYalbHBIX J1TAOOpaTOpHBIX paboT. Martepuan
CTPYKTYPUPOBAH MO TeMaM Kypca U COJIEPKUT: METOJMUECKHUE YKa3aHUs K BBIOJHEHUIO
1a00paTOPHBIX pabOT, TECTHI JAJIs MPOBEPKHU 3HAHHM, POPMBI OTUETA.
Meroandeckue yka3zaHus K JJa0OpaTOpHBIM paboTaMm:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nnoOxod7_4
Metouyeckre yKa3aHus K MPaKTUYECKUM 3aHATUSIM:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nnoOxod7_4
HudopmarnronHo-cipaBodnbix cucrema «Komekey - http://kodeks.lib.tpu.ru/
Hayuno-anexrponnas 6ubmmoreka eLIBRARY.RU - https://elibrary.ru/defaultx.asp
DNeKTPOHHO-O0MOINOTeYHAs cuctema «KoHcynpTant CTYICHTa»
http://www.studentlibrary.ru/
DrekTpoHHO-0MOIMOTeUHas cucTema «Jlanpy - https://e.lanbook.com/
DrekTpoHHO-0MOIMOTeUHas cuctema «Opaitr» - https://urait.ru/

10. DnexTponHO-O0HOIHOTeYHAs crcTeMa «ZNANIUM.COM» - https://new.znanium.com/

JluniensuoHnHoe mporpaMmHoe oOecrneueHue (B coorBerctBuu ¢ Ilepeunem

JIMIEH3UOHHOI0 NPOorpaMmMHoro obecnevyenus TIIY):

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

7. Oco0ble TpeOGOBAHUS K MATEPUATIBHO-TEXHUYECKOMY 00ecnedeHHI0 TN CUMIIMHBI

B yueGHOM mporecce HCHONb3yeTcs cileayroliee IadopaTopHOe 000pyZOBaHUE IS

MPAaKTUICCKUX U J'Ia60paTOpHBIX 3aHATHH:

Ne

HaunmenoBanue CrieHAJTbHbIX

N HaumenoBanune 00opyoBaHust
MOM eLeHMIi

1

Aymutopuss s mposenenust | Kommsiotep — 1 mt; Ipoexrop - 2 mr.
y4eOHBIX 3aHATHH Bcex TunoB, | Kommiekt yueOHoit mebenn Ha 202 mocagouHbIX MECT



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/

HauMeHoBaHHE CIENHATIBHBIX
noMeleHul

HaumeHoBanue 000pyAoBaHHS

KypCOBOTO
KOHCYJIbTallWi,
KOHTpOJII U
aTTecTaluu
JIEKLMOHHAs ayIUTOPHA)

634034, Tomckas o6nactb, T.
Tomck, JleHuna mpocrekT, A. 43,
210

[IPOCKTHPOBaHM,
TEKYIIEro
MIPOMEXYTOYHOU
(IToToyHas

Aynuropus Ui TIPOBEACHHA
y4eOHBIX 3aHATUH BCEX THIIOB,
KypCOBOTO NIPOEKTUPOBAHM,
KOHCYJIbTaLlUi, TEKYIIEro
KOHTpOII U  NPOMEXYTOYHOM
atrectauuu (YueGHas ayuTOpus)
634034, Tomckas obnactb, T.
Tomck, Jlenuna mpocmexT, O. 43,
207

Komnstotep — 1 mr.; IIpoexrop - 1 mT.
KomruiekT yue6HO! MeOenu Ha 26 IOCaf04HbIX MECT

Aynutopus I TPOBECHUA
y4eOHBIX 3aHATHM BCEX THUIIOB,

KypCOBOIO NPOEKTHUPOBaHM,
KOHCYJIbTallUH, TEKyLIEero
KOHTpPOJII M IIPOMEXYTOYHOM
aTTeCTaluU (Y4ebras
naboparopusi)

634034, Tomckas o0macTs, T.

Tomck, JleHmHa mpocmekt, A. 43,
108

Kommnsrotep - 8 mt.; [IpunTep - 3 wT.; [Ipoexrop - 1 wT.;

Kommiekr ydueGuodt mebenu Ha 25 mnocamoussix MecT; Ilkad
obenaboparopHslii - 2 mT.; Tymba nogkaTHas - 1 mr.
JlaGopatopras pabora "Omeir ®panka-I'epua ¢ pryThiO" - 1

wr.;[Ipuéop "Kombua Herotona" - 1  wT.;IIpeum3HOHHBIN
untepdepomerp Maiikenscona - 1 mr.;JJabopaTopHas paborta
"Onpenenennde ckopoctd cBerta" - 1 IOT.;YCTaHOBKAa JUlA

HCCTIEIOBAaHUsT 3aKOHOB TEIUIOBOTO H3IyYeHHs - 1 INT.;YCTaHOBKa
IUIsL ompelesieHus IOCTOsSHHOM [lnaHka cnexkTpomerp.MeTozoMm - 1
mt.;JlaGopatopuass pabora "OnTuueckas axkTHBHOCTH' - 1
wr.;JJaboparopHas pa6ora "HabmoneHne U U3MEPEHUE CNIEKTPOB, U
onpelieNieHrHe ONTHYeCKuX napamerpoB mpusm" - 2 r.;Hleiikep-
nuky6arop ES-20 - 1 mT.;McTouHUK pTYTHBIA - 2 IOT.;YCTaHOBKA
VIS SKCTIEPEMEHT. TIPOBEPKU COOTHOIIEHUS HEOTPENeN. Il (POTOHOB
- 1 mwr.;[lpuop "Omsir ®Ppanka u I'epua” - 1 mr.;Mukpockon
"ITonam" 1 wr.;JJaGoparopHas ycraHoBka "3akoH Credana-
6onbimana"P2350101 - 1 mT.;Tonnomerp - 2 wr.;[Ipudop "Croextp
H2" - 1 mr.;JJabopaTopHas pabora "HHTephepomerp MaiikenbcoHa"
- 1 wr;llpubop KPC-S230CWX  1B.380TBmun,{2.97,0.1ak
Bugeokam. - 1 mr.;YcTaHOBKa JUISI MCCIEJOBAHMA CBETa C
PasIMUBIMU COCTOSHUSIMHU NOJsIpu3alui - 1 mT.;Ycranoskanabopar "
Ompenenenue GOKYCHBIX paccTossHMM " - 1 mT.;YcraHoBKa uis
uccnenoBanusi  qubpakinuu  @payHrodepa Ha NEpHOIMYECKOH

CTpYKTYpeE - 1 1T.;

PaGouas IIporpamMmMa COCTaBJIEHA

npubops! ¥ cuctems(ipuema 2019 r., ounas popma oOyueHus).

Pazpaborunk(u):

Ha ocHoBe OOmIEH XapaKTepUCTHKH 00pa30BaTeIbHON
nporpammsl o Hanpasienuro 12.03.02 Onrorexnuka / cnenuamasanus « ONITHKO-3/IEKTPOHHEIE

JIOJKHOCTE

Tlognucs,

DUO

JloneHT

Mopsxuxosa FO.b.

IIporpamma omobpena Ha 3acemanun OToeneHus MarepuanoBeneHus (IpoTokosa oT «01» uroms

2019 r. Ne 19/1).

3aBenayromuii Kaheapo - pyKOBOAUTEIb OTIEICHHUS
Ha npasax xadpeapsr OM UIITHIIT, n.1.1, npodeccop

/Kimamenos B.A./

TIOANHED



JIncr usmenenuii paGoydeii mporpaMMbl JMCHUILVINHBI

YueOHbIii rox

Copaep:kanne /m3MeHeHHe

O0cy:k1eH0 Ha 3aceIaHHH
OTtaenenust
MaTepuaioBeIeHHsI
(mpoToxo.1)




