MMHHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30OBAHMS POCCUMCKOH ®EIEPALIMH
®EJIEPAJILHOE MOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE VUPEX/IEHWUE
BEICILIEI'O OEPA30BAHUS
«HALIMOHAJIbHBIA UCCJIEJIOBATEJILCKMA TOMCKUHM MOJIMTEXHUYECKMHA YHUBEPCUTET»

VTBEPXIAIO
Hupexrop IIBUII
Yajixosckuii J1.B.

PABOYAA 11 PAMMA JHCIHUITJIMHBI
IIPUEM _2020__ .
DPOPMA OBYYEHUSA ounas

OU3HUKA 3

Hanpasnenue noxrorosku/ | 13.03.02 DnexTposHepreTHKa U 31€KTPOTEXHHKA
CIIENHATBEHOCTE

ObpasoBarenpHas [porpamMma | DJIeKTPOIHEPreTHKA
(HampaBneHHOCTH (MPOdHIIL))
Cnenuanuzanus | DNeKTpOsHEpreTHIeCKHe CHCTEMBI H CeTH

VYpoBeHs 00pazoBaHus | BeICIee 00pa3oBaHue - bakaiaBpHaT

Kypc | 2 | cemecrp [4
TpynoemkocTs B KpeuTax 6
(3aueTHBIX eINHUIIAX )

Bune! yaeGHO# nesaTebHOCTH BpemenHoi# pecypc
Jlekuuun 32
KonrakThas (ayauTopHas) [IpakTudeckue 3ausTHs 32
paborta, 4 JlabopartopHble 3aHATHS 24
BCEI'O 88
CamocTostensHas paboTa, 9 128
HUTOI'O, 4 216

Bua npomexxytounoii | Ix3zamen | Obecmeuyusarommee OEH HIBUTII
aTTeCTallun NOoApasiClICHUC

3aBenyrouuii kadeapoii - [Mamanun U.B.
PYKOBOJHUTENb OTJEJCHHUs Ha
npasax Kageaps

7
Pyxosomurens OOI1T %{, [IIecrakora B.B.
a

IIpenonasarens A2, Kpasuenko H.C.
=
2020




Hensmu
onpeaenernHoro OOII

1. Lle s ocBOEHH ST TH CIIM IIJIMH bl

OCBOC HISL JUC ITUTIITUHBI
(m 5. O6me#t xapakrepuctuku OOII) coctaBa KOMIETEHIUH I

SABIICTCS

IOATOTOBKHU K HpO(I)CCCHOH&J'IBHOfI ACATCIBbHOCTH.

(hopM npoBaHHe

00 y4Jaronuxcs

Cocrasisiionme
NHauKaTopbl 10 CTHKEHUA pe3yJIbTaTOB 0CBOE HUSA
Kon Haumenos KOMIICTeH LI Ui (e cCKpUIITOPbI
KOMIICTCHII aHue KOMlIeTeHIII/II/I)
un KOMIICTCHII KOII HauMeHoBaHHe
un HHIAHUKATOPpA HaumenoBanmue
HHIHKATO Kon
JOCTHUKe HUSA
pa
Bunageer onbrtom
[PUMEHEHHUs] 3aKOHOB
€CTECTB CHHBIX HayK U
YK(Y)-1.1B1 MaTeMaTh4 eCKUX METOJI0B
U MoAeINel s peleHus
3a/1a4 Teop €THY eCKOT0 U
A MPUKJIGTHOTO XapaKkTepa
HAITM3 MPYeT 3a/1a9y, BBIACISIS €e
N.YK(Y)1.1 6 HPYCT 3321y, BhUL VYMmeet peurars 3anaqn
a30BBIC COCTABIIIOLINC
YK(V)-1.1Y1 TEOPETUYECKOTO U
MPHKJIATHOTO XapakTepa
3HaeT 3aKOHBI
€CTECTB €HHBIX HayK U
YK(Y)-1.131 MaTeMaTh4 €CKU € METO/IbI
TEOPe TUIECKOTO
Crocoben P!
Xapakrepa
OCYIIECTBIATH
Buapeer
TIOHCK, €IPOTyKTHB HEIMH
KpUTHYE CKUH penpory
METo/1aMi
AHATM3 U CHHTE3 N
S — MO3HABA TEJb HOM
VK(Y)-1 ’ esTENIbHOCTH u
™) MPUMEHATH YK(¥)-1.2B1 A
o MBICIIUT €J1b HBIMU
CHCTEM HBIT
R — orneparysMi Ut
pereHust 3amaq
perIeHyst
HOCTABTCHHBIX €CTECTB €HHO Hay 4 HBIX
OCyIIeCTBIISET TOUCK, BBIICISACT JTCIATUTH H
3amaq
U pamKupyeT MHOOpMAIUI0 Ha Ymeet 06001aTh
OCHOBE CHCTEMHOTO MOIXOAa U CBOSIEMBIC 3HAH HSI
NYK(Y)1.2 KO Y
METOJIOB  MO3HAHUS Ut €CTECTB CHHBIX HAyK
pelieHnss  3amad 1o pa3iuIHbIM KaTerop UsiMH CHCTEMHOTO
THIIaM 3aIpo COB YK(V)-1.2V1 aHANIM3a U T0JIX0/1a 1
MBICIIUT €J1b HBIMU
OIICpALMSMA AaHATH3,
CHHTE3a, CPaBHECHUS U
OLICHKH
3HaeT  PenpoyKTHUBHbIE
METO/IBI  [I03HABATENbHO i
YK(V)-1.231 JIEATENbHOCTH, HPHU3HAKH
CHCTEMHOTO TOAXOAa H
CHCTEMHOTO aHaNn3a
CriocoGen Bnaneer onbitom
IUTAHUPOB aHUsL U
MPUMEHSITh
NPOBEACHUsT (PH3UYECKHIX
COOTBET CTBYIOIIH D
N HCCIIENOBaHMH B 001IacTH
i QusuKo- o
MareMaThY eCKH it OIIK(Y)-2.3B3 OIITHKH, KBAHTOBOM
MEXaHHKH U aT0 MHOM
arnmapar, MeTOJIbI JleMOHC TpHpY €T IOHH Ma HHE
. (bU3MKH, OLICHK 1
aHAM3a U (hU3HY eCKUX SIBIICHU I U
TOYHOCTH H TIOTPELIHO CTH
MO/ICITHPOBAHHS, TPUMEHSET 3aKOHBI MEX aHHK H, N
OIIK(Y)-2 TEOPETUYE CKOTO TEPMOJIMHAMUKH, HJIEKTP MYECTBA HSMCp CHILH, anamisa
N.OIIK(Y)-2.3 > TIOJTyYEH HBIX PE3yJIbTaToB
u Y Mar€eTu3 Ma, OCHOB OIITHKH,
o o Vmeet BbIOMpaTh
9KCIEP UMEHT ATTbH KBaHTOBOI MeX aHUKU U aTOMHO i
o 3aKOHOMEP HOCTh ISl
oro (M3UKH B HHDKCHEPHO it
PpeLICHNsT 3a]]ad O THKH,
HCCIT GIOBAH HSt JESITENIbHOCTH o
—— KBAHTOBOH MeX aHHKH U
T OIIK(Y)-2.3Y3 | aromHO# (pu3uKH, HCXOIA
PO Qe cCHo HATBH
W3 aHATN3a YCIOBUS,
BIX 3a71a4

OOBSICHATH HA yPOBHE
TUIOTE3 OTKJIOHEH Usl
TIOJIYYCH HBIX




NuaukaTopsl 10 CTUKEHUS

CocraBjgromue

pe3yJbTaTOB 0CBOE HUSI

Kon Haumenon KOMIIeTeH I Ui (e cKpUNTOPBI
KOMIIeTEHII aHue KOMIIeTEeHLIWH)
uu KOMIIe TeHI] Ko HaumenoBanue
1707 . HHIMKATOpa HanmenoBanue
HHINKATO Kon
pa AOCTHKe HUSI

9KCIEp IMEHT &b HBIX
JIAHHBIX OT MU3BECTHBIX
TEOPE TUYECKUX U
9KCIIEp UIMEHT ATbHBIX
3aBHMCH MOCT €

OIK(Y)-2.333

3HaeT (yHIaMeHTATbHbIE
3aKOHBI OIITHKH,
KBAHTOBOM MeX aHUKH U
ATOMHO il (pr3UK 1

2. MecTto mucuuinHel (Moayas) B crpykrype OOIT

Jucuurmminea oTHOoCcUTCS K 0a30Boil yacTu bioka 1 ydeOHoro miana oOpa3oBaTesbHO U
MIPOT PAMMBL.

3. IlnanupyeMble pe3yabTAaThl 00y4e HUsI N0 M CLIUIIJINHE

Ilocie ycnenmHoro ocBO€ Husl A¥C IUIUIMHBI OyAYT c)OpMHPOBAHbI Pe3yIbTaThl 00yUECHNS :

I1nanupyemMble pe3yJabTarbl 00 yUe HUsI 10 I¥ CIIUIIJIHHE Nuaukarop
Kon HaumeHoBanue JAOCTHKCHU A1
KOMIIeTe HIIUH
P 1 | IlpumeHaTs 3HAaHMS OO IIUX 3aKOHOB, TEOPHIA, YpaBHE HUH, N.YK(V)-1.1
METO/IOB (DM3HMKH TPH pellie HUM 3a7a4 B podeccuonanbHot | M.YK(V)-1.2
NeSITeTIbHOCTH N.OIIK(Y)-2.3
PJ12 | BemonuaTs Gpu3udeckuii 3KCTIEPUMEHT C TIPUBJICY CHUEM N.YK(V)-1.2
METOJ[0B MaTeMarnieckoi craTucTuku u UT N.OIIK(Y)-2.3
PJ13 | Bmamers Mmeromamu TeopeTHdecKoro u skcnepumenransHoro | U.YK(V)-1.2
UCCIICIOBAHMS, METOIAMU TIOUCKA ¥ 00pa0OTKH N.OIIK(Y)-2.3
WHPOPMAIINU, METOIaM U PEIIe HHS 3a]1a4 C TIPUBJICYCHUEM
MOTYYCHHBIX 3HA HUM
PJ[4 | Bnanerb OCHOBHBIM U pUEMaMH OOpaOOTKH U aHAIW3a N.YK(V)-1.1
IKCIIC PUMEHTAJILHBIX JIAHHBIX, MOJy4€HHBIX TIPU N.YK(V)-1.2
TEOPETUUECKUX U FKCTIEPUMEHTAJIbHbIX UCCIIEI0BAHUAX C N.OIIK(Y)-2.3
ucnonp3oBaHueM [1K v mpuKia HBIX MPOrpaMMHBIX
CpeJICTB KOMIILIOTEPHOU Irpaduku

Orue HOY Hble MEPOINPHUATHS TEKYIIETO0 KOHTPOJISL U MPOMEKYTOUHOM aTTeCTalMu NpeCTaBICHbI B
KaJICHIApHOM PE MTHHT-IUIAHE JWC [IUTUTHHBI.

4. CTpyKTYypa M cojie psKaHue TUCIIUIIJIHHBI

OcHoBHbIE BU/IbI Y4eOHOI JIe ATe JIbHOCTH

Pa3nesibl AMCHMIIIMHBI DopMupyemblii Buabl yuedHOIi JeaTe1bHOCTH O0bem

pe3yabrar
00yuyeHust M0
JMCIMILIMHE

BpeMeHH,
4.

Paznea (moayas) 1. PI1-PJ14 | Jlekuun

14




DNIEKTPOMAaTrHUT HbIE BOJTHBI. [IpakTrueckue 3aHAT Ust 16
BonnoBas onruka JlaGopaTopHsie 3aHATHI 10

CamocTosiTensHast paboTa 59
Paznen (moayas) 2. PA1-PJ14 | Jlekuum 18
KBanroBas ¢pmuka. Ou3uka aTOMOB, [IpakTrueckue 3aHAT Ust 16
MOJIEKYJI, aTOMHOTO siipa U JlaGopaTopHsie 3aHATHSI 14
2JIEMEHTAPHBIX YaCTHUII CaMocTosiTenbHas pabora 69

ConeprkaHue pa3esioB JIUCIIUTUTHHBI ;

Pa3znen 1. DueKrpoMarHuTHble BOJIHbI. BostHOBas onTuka |

JuddepennpansHoe ypaBHeHHE Ui OJEKTPOMAarHUTHOW BOJHBI W €ro  pelleHHe.
KopmyckymnsipHO-BOTHOBOI TyaJIi3M CBOUCTB CBETa. BOMHBI ONTUYECKOro Juana3oHa (CBETOBbIC
BOJIHbI) — 4YacTHBIM cCiydall d3JIEKTPOMarHWTHbIX BOJH. UWHTephepeHIMs  IMIOCKHX
MOHOXpPOMAaTHYECKUX CBETOBbIX BOJIH. KorepeHTHOCTH (BpeMEHHAas M TPOCTPAHCTBEHHAS).
MeTob! noJTyde HUsl KOTe PeHT HbIX CBETOBBIX BOJIH U HaOmoaeHus unrepdepenunu. udpakuums
ceeta. [Tpuniun [Moire nea-Openens. Judpakmus Openens u Opayrrodepa. Jlucniepcus cBeTa.
Knaccuaeckas teopust nucniepcun. Ilornomenue cBera. Paccesnue cBera. Ilomspusanms cBera
npu orpaxeHun. HMHrepdepeHIMs MNOIAPU3OBAHHBIX Jydyeld. TeruioBoe W3JIydyeHHE U €ro
XapakTepucTUKU. 3akoHbl TermioBoro mnydeHus (Kupxroda, Credana-bonbimana, Buna).
KBanroBas runoresa [lnanka. ®opmyna I1naska.

Tembl Jie kumii:

Jlexkuus 1. DneKTpOMarHUT HblE€ BOJHBI U MX CBOMCTBA

Jlexums 2. UHTEpdEpe HITUS BOJTH, CJIOXKE HUE BOJH. DHEPrUsl BOJIHBI
Jlexums 3. UnTepdepeims ceera

Jlexums 4. {udpakiums cBeta. MeTtona 300 Ope Hes

Jlexmms 5. JIudpakims cBeta, tudpakIMoHHAs peIeTKa

Jlexuus 6. Ilomspmzannsa ceeta

Jlexuus 7. Jluciepc us, MOMIIOIIE HAE CBETA

Jlexnus 8. TermwioBoe M3nydeHHe

TeMbl NPAKTHYECKUX 3aHATHI:
1.BBOonHOE 3aHATHE. DJEKTPOMArHUT HbIE€ BOJIHBI U MX CBOMCTBA
2. Cnoxenue BoiH. HTEpde peHIIMs BOTH
3. Unrepdepennus cera
4. Nudpaxums Openens. Meton 30H Opene .
5. Mudpaxuusa @paynrodepa. JudppakiponHas pemeTka
6. [lonspuzanus cBera
7. ducnepcus ceera. [lornomenue csera
8. TemnoBoe m3IydyeHUe

Ha3zpanus jadopaTopHbIX padoT:

0O-01. Onpenenenre TIaBHOTO (POKYCHOTO pacCTOSHMS TOHKHX JIUH3.

0-03. M3mepenne nokaszaTess MpesioMye HUsl )KUAKOCTH C TIOMOIIBIO pe (hpakToMeTpa.
0O-04. UccnenoBaHue sIBICHUS IUCTIEPC MU CBETA.

0-09. Unrepdepomerp MaiikenbcoHa.

0-07. U3mepenre nocToss HHOM [11aHKa CIEKTPOMETPUIECKUM METOIOM.

O-10. M3mepenue CBETOBOW BOJHBI U pajuyca KPUBW3HBI JIMH3BI C MOMOIILIO KOJIEIT
Hprorona.

Sk wpdE



~

0O-22. UccnenoBanue nudppaklivy CBETa Ha MEPUOJMIECKHUX CTPYKTYpax

O-11. 3mepeHne 1IIMHBI CBETOBOM BOJIHBI C IIOMOIIIBIO 1 U(PPaKIIMOHHOM peIIeTK .

O-14. Omnpenenenue mnoctossHHON Credana-bombiMana u moctosHHOW Ilmanka mpu

MIOMOLIY ONT MIECKOTr0 MUPOMETPA ¢ UCUE3aIOIIEH HUTBIO.

10. O-15. N3y4yenue BHeTHETO (POTO-IJIEKTpUIECKOro dheKTa u onpeaeaecHue nocTosI HHOM
[Inanka.

11. O-23. Ompit FOHra.

12. O-06. Unrepdepenys cBETa OT KOrePeHT HbIX TOYEYHBIX UCTOYHUKOB.

13. O-16. OmnpeneneHue CKOPOCTH CBETA

14. O23. Nzyuyenne nqudpakiuu CBeTa Ha TIEPHUOJ MIECKUX CTPYKTypax

15. O-04. V3yueHre 3aBHCHMOCTH TOKa3aTeNs MPETOMJICHHUS NPU3MBI OT JJIMHBI BOJIHBI
cBeTa

16. MonO-01. HopmanbHas Tuc iepc usl.

17. MonO-02. AHomassHast TUCTIePC Us.

18. O-10. N3mepenue IIIMHBI CBETOBOW BOJIHBI W pajJiyca KPHBHM3HBI JIMH3BI C TIOMOIIBIO
koser Herorona

19. O-12. OmpenencHue JIMHBI CBETOBOW BOJHBI HWHTEPPEPSHIMOHHBIM METOIOM C

nomouipio 6 unpmmel OpeHe .

© ®

Pasnen 2. KBanroBasi ¢u3uka. ®u3uMka aroMoB, MOJIEKYJ, ATOMHOIO siipa M
3Jie Me HTAPHBIX YacTHIL

CBeToBble KBaHTBl. JHEprus, MUMIyJbc U Macca (OTOHOB. DoTodPheKT U ero 3aKOoHsIL
VYpaBHeHue OiHmITeiHa 111 GoTO3QdeKTa U IKCIEpUMEHTANIbHbIE METOIbl €ro IPOBEPKH.
Oddexr Kommrona. JlaBnenwe cBeTa. KopryCKynsipHO-BOJTHOBOW ayaJiu3M MaTe€pud M €ro
ombITHOe oOocHoBaHMe. ['mmore3a ne bpoins. CooTHomeHHe HeomnpeaeaeHHocTe. BoHoBas
(GYHKIUS ¥ €€ CTAaTHCTUYECKUi cMbIci. Y paBHeHue [llpenuarepa (BpeMEHHOE M CTAllMOHAPHOE).
YacTuia B OTHOMEPHOU MOTE HIMAJILHOU siMe. TyHHenbHblH 3 dexr. [Ipubninke Hue cwibHOU U
cnaboit cBsi3u. Mozeslb CBOOOJHBIX 3NEKTPOHOB. DJIEMEHThl 30HHOW TEOPUM KPHUCTAJLIIOB.
Ypoenr ®Pepmu. JleseHWe TBEPABIX TE€J HA JAMIJICKTPHUKH, METAJUIBI, IOJIYIIPOBOJIHUKU.
KBanroBass Tteopus 3JIEKTPOIMPOBOIHOCTU U TEIJIONPOBOAHOCTH MeTauoB. CrpoeHue
KPUCTAJUIOB. THIBI MEKaTOMHOM CBsI3U B TBEpAbIX Tenax. Jle pexTrl B KpucTamuiax (TouyeyHbIe,
JuHeHHble — Jaucliokanuu). IInacTHYHOCTP M NPOYHOCTH TBEPABIX Tesl. PemetodyHas
TewIonpoBOHOCTh. Dddekr Méccbayspa u ero nmpumeHeHre. PU3MIECKUEe OCHOBBI METOOB
KOHTPOJIS1 KaueCTBa MarepHaoB.

Anepnast monenb atroma. AToM Bojpopona 1o teopuu bopa. IIpocTpaHCTBEHHOE KBaHTOBAHUE.
Cnun snexkrpona. Atom Bojopozna no teopun Ulpenunrepa. MHOTrO3JI€KTPOHHBIE ATOMBI.
IIpuauun Ilaynu. Ilepuonmueckass cuctema snemenroB J[.M. Menneneesa. Mornekybl.
Monexkynsl  Bopopona. OOMeHHoe B3auMmojneWcTBHe. PanuoakTuBHOCTH. PaguoakTuBHOE
mpeBpalieHue  saep.  SnepHple  peakuuM W MX  OCHOBHbIE THIbl. lMckyccTBeHHas
panvoakTuBHOCTh. llemnas peakumst nenenuws. fAnepsslil peakrop. IIpoGiiema ympaBisieMbIx
TEPMOSIIEPHBIX peaK Ui DKOJOr MUECKHE BOIPOCHl COBPEMEHHOM IHEPTETUK U,

Uepapxus cTpykryp matepun. HacTuibl ¥ aHT ndacTuilbl. DOTOHBI, JIENTOHBI, aJIPOHBI (ME30HBI,
OapuoHbl, runepoHsl). @DyHaameHTalbHble B3auMoAelcTBuA. CuHcTeMaTvka 3JIeMEHTapHbIX
4aCTHLL

TeMBI Jie KITNH :

Jlexkuus 1. DneMeHThl KBAHT OBOM MEXaHUKU

Jlexnus 2. Ypasuenue [lIpeaunrepa u ero npuMeHe HUe

Jlexuus 3. YpaBuenue lllpeaunrepa u ero npuMeHe HUe, TYHHENb HbI 3P eKT



Jlexums 4. Knaccuueckast Teopusi CTpOSHHSL aToMa
Jlexuwmst 5. DneMeHTs! (U3 UKHU TBEPIOTO Tela
Jlekuust 6. MHOro3MeKTpOHHBIE ATOMBI

Jlexuus 7. DneMeHTHI siaepHO# U3 UKU

Jlexnust 8. DnemMeHTapHble YacTHUlbl U UX CBOMCTBA

TeMbI NPAKTHYECKUX 3aHATHH:
1. ®dorordpdekr, naBnenue ceera. Bomnsl qe bpoits
2. O¢pdexr Komnrona
3. Ypapnaenwue lllpenuHrepa u ero npuMeHe HUE.
4. AtToM BosOpoa
5. CocTaB U XapaKTepUCT MKW aTOMHBIX si7ep. SAepHble peakuu
6. DnemMeHTapHbIe YacTHUIBl M X CBOHCTBA
7. KonrponbHas pabora

Ha3sanus jadboparopHbix padoT:
0-07. U3mepenre nocTosiHHOM [111aHKa CIEKTPOMETPUUECKMM METOAOM.
0-22. UccnenoBanre AUPpaKIMK CBETa HAa TIEPUOIMUECKHX CTPYKTYpax
A-01. OnbiT ®paska u ['epua
A-02. CraTucTHKa cUYeTa JIEMEHTaPHBIX YaCTHII
0-23. Onpit KOwra.
0-06. MurepdepeHIys cBeTa OT KOT€PEeHT HIX TOYCYHBIX UCTOTHHKOB.
O-16. OnpeeneHne CKOpPOCTHU CBETA
023. N3ydyeHnue audpakiny CBETa Ha TIEPHUOA MIECKUX CTPYKTYypax

©CoNok~WDNE

CB€Ta

5. Opranu3anus caMoCTOATEJILHOM PadoTHhI CTYICHTOB

CamocTosgTeapHas pa60Ta CTYACHTOB npu MWBYYCHUU  JTUCHUIIIWHBI

MpelycMOTpeHa B CIEAYIONIUX BUIax U popMax:

0-04. M3ydyeHue 3aBHCUMOCTH TMOKa3aTess MPEJOMIICHMS TNPU3MbI OT JJIMHBI BOJIHBI

(Momymst)

— Pabora c NeKIMOHHBIM MaTepuajoM, MOWCK W 0030p JUTEpaTypbl U 3IEKTPOHHBIX

MCTOYHHUKOB MH(POPMAIIUU TI0 UHI MBUAYaJbHO 3aJaHHOM MpobiemMe Kypca;

— Pabora B OJICKTPOHHOM KYpCE (I/By‘ICHI/IC TCOPETUICCKOIO MaTcpualia, BBITIOJITHC HUC

WHIVBUAYaJbHBIX 3aJaHUl U KOHTPOJNHUPYIOUIMX MEPONPUATHUH,
mabopaTOpHBIX PaboT U 1p.);

— H3yueHwue TeM, BRIHECEHHBIX HA CAMOCTOSATEIBbHYIO POPabOTKY;

— Tlouck, aHanms, CTPyKTYpUpPOBAHUE U MIPE3eHTalMs HHPOpMa U,

— BeImonse HYE JOMAIIHUX 3a]IaHHAH, OTYETOB 10 JIAOOPATOPHBIM paboTam

BUPTYaJbHbIX

- HOI[FOTOBK& K HaGOpaTopHLIM pa60TaM, K IPaKTHICCKHUM U CCMUHA PCKUM 3aHATUAM

— IloaroroBka K OlLie HUBAIOIIUM MEPOTPHST UM

6. YueOHO-MeTOAMYE CKOE M MH(OPMAIMOHHOE 00ece YeHHe I C I LI HbI

6.1. Yue OHO-MeTOaH YE CKOE 00€ CIIe Ye HUe
OcHoBHas1 JIuTE paTypa

1. Casemnes, 1. B. Kypc o0me#i pmnku: yuednoe nocodue: B 5 tomax / M.B. CasenbeB. —
5-¢ ma. — Cankt-IletepOypr: JIanb, [0. 1.]. — Tom 5: KBanroBast onruka. AToMHas
¢muka. Pu3uka TBepHOro tena. Gu3rKa aTOMHOT O S/Ipa ¥ AJIeMEHTAPHBIX YaCTHI] —

2011. — 384 c. —// Jlanb: anekTpoHHO-O MOMHMOTeuHast cuctema. — URL:



https://e.lanbook.com/book/708 (mata obpamens: 12.04.2020) — Pexum gocTyma: u3
kopriopatuBHOM ceTu TIIY - TekeT: aneKkTpOHHbI

2. CuByxuH /. B. O6umii kypc pmuku yue6Hoe nocodbue: B 5 1. T. 4: Onrruxa / /1. B.
CuByxuH. — 3-e m31., crep. — Mocksa: ®mmatmur, 2013. — 792 c. — URL:
http://znanium.com/catalog/product/944794. (nara obparmenus: 12.04.2020) - Pesxum
noctyna: u3 koprnopaTuBHOM ceTu TITY .- TekCT: AIeKTpOHHBI i

3. CuyxwuH JI. B. O6mmii kypc pmuku yuedHoe mocodue: B 5 1. T. 5: AToMHas u siaepHast
¢muka . — 3-¢ w3, crep. / . B. CuByxun . — Mocksa: @mmarimr, 2008. — 783 c.
— URL: http//znanium.com/catalog/product/944829. (nata obpamenus: 12.04.2020) -
Pexum noctyna: u3 kopnopatuBHOM ceT TITY .- TekcT: aneKkTpoHHbI I

4. Jlernad A. A. Kypc dmsuku: yueOHuk B aiekTpoHHoM popmate / A. A. [etnad, b. M.
SABopckuil. — 9-e m3a. crep. — Mocksa: Akagemus, 2014, — URL- —
: http://lwww.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf (naTta obpamenus: 12.04.2020).-
Pexxum noctyna: u3 kopnopatuBHo ceTu TIIY .- Tekct: aneKkTpoHHbI i

5. Tpodumosa T. U. Kypc ¢pusuku: yueOHuk B asekTpoHHoM dopmate / T. U. Tpodumona.
— 20-¢ mn., crep. — Mocksa: Akangemus, 2014, —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf (naTa obparueHus:
12.04.2020) - Pexxum moctyna w3 kopnopatuBHO# cetu TITY .- TekcT: aneKTpoHHbI I

JlonotHuTe ILHAA JIMTE paTypa

1. Jlannc6epr, I' C. Onruka: yuednoe nocooue / I'. C. Jlamacoepr. — 7-e m3a. — Mocksa:
OU3SMATIIUT, 2017. — 852 c¢. — TekcT: ANeKTpOoHHbIN // JlaHb: SNEKTPOHHO-
ouonuoreunas cuctrema. — URL: https//e. lanbook.com/book/105019 (mata oOparieHus :
12.04.2020) — Pexxum poctyna: w3 koprnopatuBHO# cetu TITY

2. Omruka: yaueO6Hoe nocooue / B.C. Axkunpmun, H.JI. Uctomuna, H.B. Kanenosa, 1O.H.
Kapkosckwmif; o penakmnueit C.K. CradeeBa. — Cankr-IlerepOypr: Jlanp, 2015. — 240
c. — ISBN 978-5-8114-1671-4. — Texkct: »HneKTpoHHBIN// JlaHb: BNEKTPOHHO-
ouonmoreunas cuctema. — URL: https://e.lanbook.com/book/56605 (mata obparieHus :
12.04.2020) — Pesxum goctyma: u3 KopropatuBHoi cetu TITY

3. Tropun 1O. U. dmsuka. Onruka: yaeonuk / Tropun 0. U., Yepnos U. I1., Kproukos FO.
0. — Tomck: U3n-so TITVY, 2009. — 240 ¢c. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m153. pdf. (nata obpamenus: 12.04.2020) -
Pexum noctyma: u3 kopnopatuBHou cetu HTb.- TekcT: aneKTpoHHbI it

4. Twopun 0. . ®usuka. KanroBas ¢pmsuka: yue6nuk / Tropus 0. 1., Yepnos . I1.,
Kproukos 0. FO. — Tomck: U3a-Bo TITY, 2009. — 320 c. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m152. pdf. (mata obpamenus: 12.04.2020) -
Pexum noctyma: w3 kopnopatuBHou cetu TITY .- TekcT: aneKkTpoHHbI I

5. Twopun, INO.UN. Odwwuka. SAnepnas ¢mwuka. Du3uka dIEMEHTAPHBIX YAaCTHIL
Actpopmuka: yaeonuk / FO.M. Tropun, WU.I1. Yepnos, 10.}0. KproukoB. — Tomck:
TIIY, 2009. — 252 c. — ISBN 978-5-98298-647-7. — TexcT aneKkTpoHHbIii // JlaHb:
AMEKTPOHHO-0 MOHoTeuras cucrema. — URL: https://e.lanbook.com/book/10284 (nata
obpameHwust: 12.04.2020) — Pexum goctyna: u3 koprnopaTtuHoi cetu TITY

6.2. UnopmManmoHHOE U MPOrpaMMHOe 00e cIie e Hue

Internet-pecypcet (B8 T.4. B cpeane LMS MOODLE wu nap. oOpazoBaTeibHble U
OMOTUOTEUHBIE PECYPCHI):

1. DOnexrtpoHnHbld Kypc «Dm3uka 3». Pexxum noctyma:
https://stud. Ims.tpu.ru/course/view.php?id=2062
Marepuansl npeactasieHs 16 MoxymsaMu. Kaskablit MOk COAEpKUT MaTepHabl JIs
MOJITOTOBKH K MPAKTUIECKOMY 3aHAT HIO, K JICKI[UH, BAPUAHT bl MHIUB U] yaJib HbIX
JOMAITHKX 3aJaHUM 111 CaMOCTOSITEIIHHOU paOOThI, TECTHI.

2. DneKTpoHHBIH Kypc «BupTyanb Hblii 1a00paTOpHBINA MPAKTHKYM 110 QB uke». Pexnum



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
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

5.
6.
7

8.

9.

noctymahttps //stud. Ims.tpu.ru/course/view.php?id=2337

Kypc npencrasnseT co0oii KOMITIEKT BUPTYaJbHbIX J1a00paTOpHBIX pabot. MaTepuan
CTPYKTYPHUPOBAH TI0 TEMaM Kypca U COICPIKHT : METOAMYECKUE YKAa3aHMs K BBITIOJIHE HUIO
71abopaTOpHBIX padoT, TECTHI JIJIsl MPOBEPKU 3HA HUM, POPMBI OTUETA.

MeTtoanyeckue yka3aHusi K 1abopaTopHbIM paboram: Pexum goctyma:
http://uod.tpu.ru/webcenter/portal/oen/method? adf.ctrl-state=13nno0Oxod7 4

MGTOI[I/I‘-IGCKI/IG YKa3aHUA K IMIPAKTUICCKUM 3aHAT UAM. Pexum AoCTyna:
http://uod.tpu.ru/webcenter/portal/oen/method? adf.ctrl-state=13nno0xod7 4

WNudopmarnmonHo-c ipaBod HeIX cucTeMa «Komekey - http://kodeks. lib.tpu.ru/
Hay4uno-3nekrponnas 6 uonuoreka eLIBRARY.RU - https:/elibrary.ru/defaultx.asp
DneKTpoHHO-0 nOnoreuHas cucreMa «KOHCYJIbTaHT CTYJEHTa

http://www.studentlibrary.ru/

DnekTpoHHO-0 MOTMoTeuHas cuctema «Jlanpy - https://e.lanbook.com/
DieKTpOHHO-0 HOIHoTeuHast cucTeMa «HOpaitr» - https //urait.ru/
10. DrexkrponHO-0 MOMHoTeuHast cuctemMa «ZNANIUM.COM» - https //new.znanium.com/

JIuiie HE3HoOHHOE

IIPOr paMMHOE
JIMIIe H3HOHHOTO NporpaMmMHoro obecnevenust TIIY):

obecnieuenue (B coorBerctBuM C  Ilepeunem

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 P layer.
7. Google Chrome.

7. OcoOble TpeGOBaHMS K MaTe PHAJIbHO-TEeXHHYECKOMY 00ecrie YeHU IO [TV CIIM ILJTH HbI

B y‘le6HOM IMPOLECCCC UCTIOJIL3YCTCA CJICAYIOUICC O60py,Z[OBaHI/Ie:

HanMeHoBaHue crenyaibHBIX
TIOM elle HAi

HaumveHoBaHue 000py10BaHUS

Ay matopust I MPOBEACHUS
y4eOHBIX 3aHATUHA BCEX THIIOB,
KyPCOBOTO TP OEKTUPOBAHUS,
KOHCYJIbTallnH, TEKyIIIETO
KOHTPOJII M TPOMEXXYTOYHOH
aTTeCTAIluN

634034, Tomckass 00macTs, T.
Tomck, Jlenuna mpocrext, A. 43,
215

Kommnstotep — 1uit.; Ilpoektop - 2 miT.
KoMmmuiext yuebHO M MeOenu Ha 132 mocajouHbIX MECT

Aymutopust  UIi  TIpOBEACHUSA
y4eOHBIX 3aHSATUHA BCEX THIIOB,
KyPCOBOTO TP OEKTUPO BAHWS,
KOHCYJIbTallU, TEKy IIETO
KOHTpPOJII M IPOMEKyTOYHOM
aTrecTalluu

634034, Tomckast 00macTh, T.
Tomck, Jlennna mpocnekt, a. 43,

206

Kommnrtotep — 1 mit.; [fpoekrop - 1 mit.; Temeruzop - 1 mr.
Kommuiekt yuebHo 1 Mebenun Ha 50 1mocajouHbIX MECT

Aymatopus Il IPOBEICHUS
y4eOHBIX 3aHSATUIl BCEX TUIIOB,
Ky PCOBOTO TP OEKTUPOBAHUA,
KOHCYJIbTalluH, TEKY LLIETO
KOHTPOJISI M TPOMEXYTOUHOM
aTrecTanu (YueOnas

Kommnsrotep — 3 .

Kommuiekt yueOHO Y Mebenu Ha 25 1mocaIouHbIX MECT
JlabopaTopHas padoTa " OmbiT @panka-['epua ¢ pryTer0” - 1 T,
Honspumetp mst xumkux cpea CM-3 - 1 mt.; [pudop HYS002 0-
50V-2A - 1 mir.; JTabopatophas pabota "MaTepdepometp
Maiikenscona" - 1 mr.; Mo nymsHbIi yaeOnbIi koM uieke M YK-OK



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/

HanumeHoBaHMe crienMAILHBIX
TIOM e I HUM

HanmenoBanue 000pyaoBaHus

nabopaTopust)

Tomck, Jleamna mpocmekt, a. 43,
OIIT02

634034, Tomckas o0Omacth, T.

"KBantoBas ontura" - 2 mt.; MoHoxpomatop MYM - 1 mit.;
IMpub6op "Komsia Hetotona" - 1 mr.; UaTepdepometp JKamena - 1
IIT.; Y4eOHbIH MpruOop VIS MCClie 10 BAaHHS TOJIp3AIH CBeTa - 1
mt.; [Tpubop "Ionepuzarms" - 1 mt.; [pudop MXD-5040

U p MyJIbTEMETP - 2 WT.; Y4eOHO-1abopaTopHBIA KOMIUIEKC 110
¢uzuke 4.3 - 1 mt.; MoaynpHelii yueOHbI KomIieke MYK-OB
"OnTrka 1 TeryoBoe m3nnydeHue" - 2 mrt.; JlabopatpHas pabota
"HaGJmroieHre 1 U3MEpEHUe CTICKTPOB, W OTIpEJIeJICHHE ONITHISCKUX
napameTpoB npmM” - 2 mT.; UaTephepometp " Padpu-Ileppo” - 2
wt.; Uarepdepometp JINP-1 - 1 wt.; MaTephepomerp dadbpu Ilepo
- 1 mt.; Pedpaxrometp nadopatopusiii UP®-454b-2M - 1 wt.; Becbr
nabopatophubeie BJITD-5000r ¢ rupeii kambpoBouHoi 2 kr F2 - 1
wT.; FornomeTp - 1 mt.; Obopy roBanke 111 nadopatopnn Ousika
4.3 - 1 mr.; [Tpubop KPC-S230CW X 118.380T B, 2.97,0. 15k
BUZICOKaM. - 1 iT.; YcTanoBka abopat " OnpenenieHne ) OKyCHBIX
paccrostamii " - 1 wT.; JlaGopaTtopHas padoTa "JlvHeiiHbIe cIEKTpBI" -
3 wrt.; ['ormometp I'C-2 - 4 wt.; JTabopatopHas yctanoska OITK-02
- 1 mrt.; JTabopaTopHas paboTa "Judpakims Ha cuctemax mejien u
JdpakiMoHHbIX pemeTkax' - 1 mr.; JlabopatopHast ycTaHOBKa
Honstpuzanwst - 1 mt.;JIY OcHOBHBIE CBOWCTBA BOJIHOBHBIX SIBICHUI
- 1 mT.;Muxrpockon "Iomam" - 1 mr.;Iupomerp [Ipommas-MI1 - 1
mT.; JIeTeKTOp CMHTWIUBIIMOHHEIH - 2 mIT.; ICTOYHHK pTy THBIX - 1
wrt.; [Tpudop HY3005 0-30V-5A - 2 mt.; IIpubop HY3010E, 030V-
10A 2XLED -2 mr.;

PabGouass mporpamma cocTaBieHa Ha

OporpaMMbl  «OJIEKTPOIHEPTETHKA

ocHoBe OOmEeH XapaKTepUCTHKH 00pa30BaTEIbHOU

no HanpaBieHuto 13.03.02 DnexkTpo’HepreTuka U

anekTporexHuka (mpuema 2020 r., ounas Gopma oOydeHus).

Pa3paboruunk(n):

JlomKHOCTD

[)4(0)

JoueHr Kpasuenko H.C.

[TporpamMmma omobpeHa Ha 3aceqaHUM OTACICHUS MICKTPOIHEPTETUKHU U djeKTpoTexHuku WD

(mporokon Ne 1/1 or 01.09.2020 r.)

W.o. 3aBeayromero kadeapoii - pyKoBOIUTEIS OTIEICHUS
Ha mpaBax kadeaps O35 U, k.T.1. /7Q

/MBamyrenko A.C./

10 1

Jluer wamenennii padoueii nporpaMMe! AHCUHHILTHE B

Yueluwii roa Colepaanne  HiMoueHne (Mcvacieno Ha ace1anmum

(Y3 HIL'Y (mpovoxan)

JAHUCHHITIHHEL

2021/2022 1. OGHOBNIEHB! LEH H PE3VILTATE OCBOSHHA Jucunumes | O 31.08.2021 r.
yueOHbil (MIMEHEHBI KOJIbI KOMIIETEHLMI, HHAKKATOPOB AocTHKeHHa | Ne |
ol KOMITETEHUMH, BIAJICHHEM ONLITOM, YMEHHI H 3HAHKIT)

2. OBHoBNeHa aHHOTAUMA pabo4eii nporpaMmMel

3. ObHosneHs! Matepuansl B DOC aucumnimHe

4 (_}GHDIiJlC‘II{T llp('il‘pﬂhlhlllﬂc II.TGCCIIC‘-IQIH!&:

5. OGHOBIEH coCTaB NPOPHeCCHOHANbHBIX (a3 JaHHBIX H
IIIIIi)UpMillllIﬂllIII'I-CIIPHI‘I{I'-[HI:II CHCTEM
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