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1. Ilenn ocBOEHHUS AN CIMIIIMHBI

HenssMu  OCBOGHHS AMCLUUIUIMHBL  sIBIsieTCss  (OPMUPOBaHHE y  OOy4aroIuxcs
onpenenennoro OOIl (m. 5. OOmeit xapakrepuctuku OOII) coctaBa KOMIETEHLMH AJIst
MOJrOTOBKH K MPO(ECCUOHABHON TEATENbHOCTH.

CocraBasomue
NuaukaTopsbl Jo0CcTHKEHUST pe3yJbTaTOB OCBOEHHS
Kon Hanmenos KOMIeTEeHIHH (zeckpunTopsl

KOMIIeTEHI| aHue KOMIIeTEeHIHH)

HH KOMIIETEeHI] Kon HaunmMeHoBaHHe
HH HHINKATOPA HaunmMeHoBaHHe

HHAHKATO Kon
JAOCTHKEHHUSA

pa

YK(Y)- | Bnaneer omnbiTom
1.1B1 NIPUMEHEHHUS
3aKOHOB
€CTECTBEHHBIX
HayK U
MaTEeMaTUYECKUX
METOJIOB U
MOZENen st
pelueHus 3a1ad
TEOPETUYECKOTO
U MIPUKJIAAHOTO
AHanusupyer 3anady, xXapakrepa

HLYR(Y)- BbIIENSISI €€ 0a30BbIE

Cnocoben 1.1
OCYIIECTBJ
STh TIOHCK,
KPUTHUYECK
ni  aHaau3

COCTaBJISIIOLIHE, YK(Y)- | YmMeer pematb
1.1V1 3a1a4u
TEOPETUYECKOrO
U MPUKJIATHOTO
Xapaxkrepa

U CHHTE3
uHpopmanu
I/IJ
MPUMEHSATD
CUCTEMHBIHN
MOJIXO/ JUIS
pereHust

YK(Y)- | 3Haer 3akoHBI
1.131 €CTECTBEHHBIX
HayK U
MaTeMaTUYECKUE
METOIbI
TEOPETUYECKOTO
xXapakTepa

VK(Y)-1

IIOCTAaBJICHH

bIX 33724 YK(Y)- | Bnaneer

1.2B1 PEenpOnyKTHUBHBI
OcyIecTBIsIET MOUCK, MU METOJaMH
BBIAEIISIET 151 MO3HABATENIbHOMN
PaHXHUPYET NEATEIbHOCTH U
UH(POPMALIHIO Ha MBICJIUTEJIbHBIMU
OCHOBE  CHCTEMHOIO onepauusMu s
MOAX0Ja U METOJOB peleHus 3ana4
MO3HAHUS TUTST €CTECTBEHHOHAY
peleHns  3amad 1o YHBIX
Pa3IMYHBIM TUTIAM OUCLIUIUINH
3aIpOCOB

LYK(Y)-
12

YK(VY)- | Ymeer 0600mats
1.2V1 YCBOEHHBIE




HNuauxkaTopsl A0CTHIKEHHSI

CocrasJasiromue

pe3yJbTaTOB OCBOEHHS

Kon Hanmenos KOMIeTEeHIHH (zeckpunTopsl
KOMIIeTEHI| aHue KOMIIeTEeHIIHH)
HH KOMIIETEHIL] Kon HaumeHnoBanmue
HH HHINKATOPA HaunmMeHoBaHHe
HHIMKATO Kon
AOCTHIKEHHSI
pa
3HaHUS
€CTECTBEHHBIX
HayK
KaTeropusiMmu
CHUCTEMHOIO
aHanuza u
MOAX0Ja U
MBICJIUTENbHBIMU
onepauusMu
aHanusza,
CUHTE3a,
CpaBHEHMs U
OLIEHKHU
YK(V)- | 3naer
1.231 pPenponyKTUBHBIE
METO/IbI
MO3HABATENbHON
NesITeNIbHOCTH,
MPU3HAKU
CHUCTEMHOIO
MOAX0Ja U
CHUCTEMHOIO
aHanuza
Cnocoben Bnapeet onbirom
MPUMEHSITD IJIAaHUPOBAHUS U
€CTECTBEHH MPOBENEHUS
OHay4YHbIE busngecknx
JleMoHCTpHUpyeT .
u UCCIEeIOBaHUI B
MOHUMaHUe
oO1enHxke . 00NIacTH ONTHKH,
bu3NIECKUX SBIICHHI .
HEpHbIE KBaHTOBOH
SHAHISE U TNPUMEHSIET 3aKOHBI MEXAHIKI 1
’ MEXaHHKH, OIIK(Y)- .
METObI TEPMOAUHAMUKU 1.3B3 ATOMHOH
OIIK(Y)-1 | maremarnu | U.OTIK(Y P ’ ' (bu3MKH, OLIEHKU
3JIEKTpUYECTBa u
€CKOro )-1.3. TOYHOCTH H
MarHeTusma, OCHOB
aHanuza u . MOTPEIIHOCTH
ONTHUKH,  KBAHTOBOM .
MOJIEJINPOB . U3MepeHul,
MEXaHUKH U aTOMHOM
aHus, aHanuza
busnku B
TeopeTHuyec . MOJTyYEHHBIX
HHXXEHEepHOU
KOTo U pe3yJIbTaToOB
NesITeNIbHOCTH
JKCIepumMe
HTaJILHOTO Ymeer BbIOHpaTh
OITK(V)- P
HnccaenoBaH 13V3 3aKOHOMEPHOCTb
Usl B ' IUIsL PELIEHNs




HNuauxkaTopsl A0CTHIKEHHSI

CocrasJasiromue
Pe3yJbTATOB OCBOEHHS

Kon Hanmenos KOMIeTEeHIHH (zeckpunTopsl
KOMIIeTEHI| aHue KOMIIeTEeHIIHH)
HH KOMIIeTeHI] Kon HaumenoBanue
HH HHINKATOPA HaunmMeHoBaHHe
HHIHKATO Kona
JOCTHKEHHSA
pa
npodeccro 3a/1a4 ONTHUKH,
HaJIbHO KBAHTOBOM
NesITeJIbHOC MEXaHUKU U
TH aTOMHOI
(U3HUKYU, HCXOTIS
U3 aHaJIN3a
YCJIOBHS,

OOBACHATH Ha
yYPOBHE THUIIOTE3
OTKJIOHEHUSI
MOJTy4€HHBIX
JKCIIEPUMEHTAITH
HBIX TaHHBIX OT
HU3BECTHBIX
TEOPETHYUECKUX U
JKCIIEPUMEHTAITH
HBIX
3aBHUCHUMOCTEH

OITK(Y)-
1.333

3Haer
byHIaMeHTaNbH
BIE€ 3aKOHBI
OTITHKH,
KBaHTOBOM
MEXaHUKHU U
aTOMHOMW (U3NKU

2. MecTo aucuuniauabl (MoayJisi) B ctpykrype OOII

JlucturuinHa OTHOCUTCST K 0a30Boii Hactu bioka 1 yueOHOro miana oOpasoBaTenbHON

MIPOrPaMMBI .

3. [lnanupyembie pe3yJabTATHI 00yUeHHUS MO JUCHHILINHE

ITocne ycnenrHoro 0CBOEHHsI AUCUUTUIMHBL OyyT ¢OPMHUPOBAHBI PE3YJIbTAThl OOYYEHUS:

Inanupyembie pe3yJibTaThbl 00y4eHHsI M0 JHCLHILIHHE Nupuxarop
Kon HanmenoBanue AOCTHIKEHHS
KOMIIETEHIIHH
P 1 | Ilpumenstb 3HaHUS OOLINX 3aKOHOB, TEOPUH, YPABHEHHHH, N.YK(Y)-1.1
MeTO0B (PU3NKU NPHU pelIeHnH 3a1a4d B mpodeccnonanpHoi | M.YK(Y)-1.2
JEeSITEIbHOCTH N.OITK(Y)-1.3.
P12 | BemonHATE PU3HUECKUIT SKCIIEPUMEHT C IPUBJICUHECHHEM N.YK(Y)-1.2
METOJOB MaTeMaTH4eCKO# cTaTucTuku u UT N.OITK(Y)-1.3.
PJ13 | Bmagerp MmeTogamu TeopeTudeckoro u sxcnepumentagpbHoro | 1. YK(VY)-1.2




UCCIIEIOBAHMSI, METOAaMH NIOUCKa U 00padOTKH N.OIIK(Y)-1.3.
uH(popMaLMy, METOAAMH PeLIeHNUs 3aa4 C IPUBJICYEHHEM
MOJYYEHHbBIX 3HAHUI

P/14 | Bnagerp OCHOBHBIMU IpueMaMu 0OpabOTKU W aHAJH3a N.YK(Y)-1.1
DKCIEPUMEHTAJIBHBIX JAHHBIX, [IOJYYEHHBIX IIPU N.YK(Y)-1.2
TEOPETUYECKUX U SKCIIEPUMEHTAIbHBIX UCCIIEN0BAHUAX C N.OIIK(Y)-1.3.

ucnosnb3zosanueM I1K u nmpuknaaHeIx IpOrpaMMHBIX
CPEACTB KOMIBIOTEPHOH rpaduku

OLIGHOLIHbIe MEPOMPUATHUSA TEKYIIETO KOHTPOJIA U HpOMe)KYTO‘{HOfI arreCTaluu nNpeaACTaBJICHbI B
KaJICHAAPHOM peﬁTHHF-HHaHe JAUCIHUITIIMHBI.

4, CTpyKTYypa M coaep:KaHue TUCHUIIHHBI

OcHoBHbBIe BBl Y4e0OHOH 1eATEeJIbHOCTH

Paz e/ b1 THCHMTLIMHEI DopMupyeMBIIiT Buas1 yueOHoil JeATeIbHOCTH Oo0BeM
pe3yJabTar BpeMeHH,
00yUeHHs TI0 u.
JHUCITTLIHHE
Pa3zpen (Mmoxyas) 1. PHA1-PO4 | Jlekuumu 14
DNEeKTPOMAarHUTHbIE BOJIHBL IIpakTU4eCcKue 3aHATHs 16
Bonnosas ontuka JlaboparopHsble 3aHATHS 10
CamocTrosiTenpHas paboTta 59
Pa3zagen (Moayaib) 2. PO1-P/14 | Jlexuuu 18
KBanroBas ¢usuka. Pu3nka aToMoB, IIpakTuueckue 3aHATUS 16
MOJIEKYJI, aTOMHOTIO sifipa U JlaboparopHsble 3aHATHS 14
3JIEMEHTAPHBIX YaCTHUI] CamocrositenpHas paboTta 69

ConeprkaHue pa3aesioB JUCLUTITUHBL:

Pazpen 1. DjekTpoMarHuTHble BOJIHEL BoiHOBasi onTHKA |

HuddeperunanbHoe ypaBHEHHE sl SJEKTPOMArHUTHOH BOJHBI W €r0  pELICHUE.
KopnyckynsipHO-BOTHOBOMH Iyann3M CBOWCTB CBeTa. BOJHBI ONTHUYECKOro quana3oHa (CBETOBBIE
BOJIHBI) — YaCTHBIH CiIydail SJEKTPOMArHUTHBIX BOJH. HWHTepdepeHuus IUIOCKUX
MOHOXPOMATHUYECKUX CBETOBbIX BOJH. KoOrepeHTHOCTh (BpeMeHHass M IPOCTPAHCTBEHHAs).
MeTop! NOJNy4eHNsT KOTEPEHTHBIX CBETOBBIX BOJIH U HabmroaeHus uarepdepeHunn. JAudpaxms
ceeta. [Ipunnun N'oiirenca-Openens. qudpaknus @penens u @paynrodepa. Jucnepcus ceera.
Knaccuueckas teopust nucnepcuu. Ilornomenue ceera. Paccesnue ceera. IlonApusanus ceera
npu ortpakeHnn. HMHTepdepeHIHs MONIPU30BaHHBIX Jyded. TergoBoe H3NMydeHHE U €ro
XapaKTepuUCTUKU. 3akoHbl TeruoBoro wu3iaydenus (Kupxroga, Credana-bonpiimana, BuHa).
KBanToBas runoresa [lnanka. @opmyna [lnanka.

Tembl JeKuMH:

Jlexuwmst 1. DneKTpOMarHUTHBIE BOJIHBI M KX CBOMCTBA

Jlexius 2. MaTepdepeHIus BOJH, CIOKEHHE BOJH. JHEPTHs BOJHBI
Jlexums 3. UHTepdepeHius caera

Jexums 4. Audpaxuus ceera. Meton 30H @penenst

Jlekuus S. Audpakumst ceera, nudpakiiMOHHAs perieTka

Jlexuus 6. Ilonsipusanus ceera

Jlexums 7. Jlucnepcusi, NOTNIOLIEHNE CBETA

Jleknus 8. TemnoBoe U3ayyeHue



Tembl NPAKTHYECKHUX 3aHATHH:
1.BBozHOE 3aHATHE. DJIEKTPOMArHUTHBIE BOJIHBI U UX CBOMCTBA
. Cnoxxenne BosiH. UHTEpdepeHius BoIH
. UaTepdepennms ceera
. Hudpaxnus @penens. Meton 30 @penensi.
. Hudpaxnus @payurodepa. Judpakiuuonnas pemerka
. lonspuszauus ceera
. Aucnepcus ceeta. llornomenne ceera
. TennoBoe uznyueHue

00 ~1 Oy L W

Haszpanus jadopaTopHbIX padoT:

1. O-01. Onpenenenue riaBHOTO (POKYCHOTO PACCTOSHUSI TOHKHX JIMH3,

2. 0-03. H3mepeHue oka3aTest MPEJIOMIICHUS KUIKOCTH C TIOMOIIBIO pedpakToMeTpa.

3. 0O-04. UccnenoBaHue sIBICHUS TUCTIEPCUU CBETA.

4. 0-09. Unrepdepomerp MaiikenbcoHa.

5. 0-07. U3mepenue noctosiHHOM [1naHka CieKTpOMETPUUECKUM METOJIOM.

6. O-10. MU3mepenue cBeToBON BOJHBI U pajguyca KPUBHU3HBI JIMH3bI C TOMOIIBIO KOJell
HeroToHa.

7. 0-22. UccnenoBanue nudpakluy CBETa Ha MEPUOJUIECKUX CTPYKTYpax

8. O-11. U3mepeHune IIMHBI CBETOBOH BOJHBI C OMOIIBIO AU(PPAKIIHOHHON PEIIETKH.

9. O-14. Omnpenenenne noctosiHHoN Ctedana-bonmpiMana u mocrosiHHou Ilnanka mpw
MOMOLIY ONTHYECKOrO MUPOMETPA C UCUE3ar0IIe HUTBIO.

10. O-15. M3syuyenne BHemHero GoTo-35eKTpudeckoro 3¢dexra u onpeneneHne nocToSHHON
IInanka.

11. O-23. Onsit FOHra.

12. O-06. UnTepdepenius cBeTa OT KOTEPEHTHBIX TOUCYHBIX HCTOYHHKOB.

13. O-16. Onpenenenune cKOpOCTH CBETA

14. 023. N3y4yenue nudpakiy CBETa Ha MEPUOJUUECKUX CTPYKTYpPax

15. O-04. HsydyeHue 3aBUCHMOCTH IOKa3aTess IPEJOMIIEHUs] MPU3MbI OT JJIMHBI BOJIHBI
cBeTa

16. MonO-01. HopmanpHas aucnepcusi.

17. MonO-02. AHomanbHas JUcHepcus.

18. O-10. U3smepeHnue nMHBI CBETOBON BOJHBI M Paguyca KPUBU3HBI JIMH3bI C IOMOIIBIO
koJiery HeroTona

19. O-12. OmpegeneHue MIUHBI CBETOBOW BOJHBI WHTEP()EPEHIIMOHHBIM METOJIOM C
MOMOIIBIO OHIIpI3MBbl DpeHens.

Pazgen 2. KBantoBasi ¢usuxa. dusuka aToMoB, MOJEKYJ, ATOMHOIO siipa H
3JIeMEHTAPHBIX YACTHI]

CBeToBbIe KBaHTBI. JHEpPrus, UMMyJbCc M Macca (poTtoHOB. DPOTO3(hIEKT M ero 3aKOHBL
VYpasHenue OiinmreiitHa ans porosddexra u dKCIEPpUMEHTANIBHBIE METOIbI €r0 MPOBEPKH.
O¢pdpexr Komnrona. [laBnenue cera. KopmyCkynsipHO-BOJHOBOH Ayalu3M MaTe€pUd H €ro
onbiTHOE 0OoCcHOBaHuWe. I'mnoreza ne bpoiinsa. CooTHolerne HeompeneneHHOCTeH. BomHoBas
(GYHKIUS U ee CTaTUCTUYeCKui cMbIci. YpasHenue lllpennnarepa (BpeMeHHOE U CTallIOHAPHOE).
Yactuia B OJHOMEPHOU NMoTeHIHa bHOH siMe. TyHHenbHbIH 3¢ dext. [Ipudmmkenne cubHON U



cnaboii cBszu. Mogenb CBOOOIHBIX 3JEKTPOHOB. DJIEMEHTHI 30HHOH TEOPHHM KPHUCTAJUIOB.
VYposeub Pepmu. JleneHue TBepAbIX Ted Ha AUSJIEKTPUKH, META/UIbl, MOJYNPOBOJHUKH.
KBanToBasi Teopust  3JEKTPONPOBOAHOCTH U TEIUIONPOBOJHOCTH MeTauioB. (CTpoeHue
KPUCTAJUIOB. THIBI MEKATOMHOM CBS3M B TBepAbIX Tenax. JledekTsl B KpUcTaIax (TOUCUHBIE,
JIUHEWHbIe — auciokauuu). [ImacTHYHOCTP W TNPOYHOCTh TBEPABIX Tel. PemerouyHas
TerIoNPOBOAHOCTh. DddexT Méccbayspa u ero npumeHeHue. PuUznHUecKre OCHOBBI METOIOB
KOHTPOJIsI KauecTBa MaTepUasoB.

Snepnast monens atoma. AToM Bogopona no teopuu bopa. IlpocTpaHCTBEHHOE KBAaHTOBAHUE.
Cnun snextpoHa. ATtoMm Bojopoaa mno Teopuu Ilpenunrepa. MHOrosjaeKTpOHHBIE aTOMBI.
Ilpuauun Ilaymu. llepuonmmueckas cucrema snemeHtoB JI.M. Menneneesa. Mornekybl.
Mounexkynel  Bomopoma. OOmeHHoe B3ammopeiicTBue. PannoakTuBHOCTB. PaanoakTuBHOE
npespalieHue siaep.  SnoepHble  peakuMM M MX  OCHOBHble Tumbl.  MckyccTBeHHas
pamuoakTuBHOCTh. llenHass peaxuust nenenus. AnepHeiii peakrop. IIpoGnema ympaBisieMbIx
TEPMOSIIEPHBIX peakLnii. DKOJIOrHuecKre BOIPOChl COBPEMEHHOM SHEPIreTUKU.

Hepapxust cTpykTyp Matepuu. HacTHubl U aHTHUACTULIBL. POTOHBI, JIENTOHBI, aIpOHBI (ME30HBI,
OapuoHbl, runepoHbl). DyHAaMeHTadbHBIE B3auMonaeHCTBHs. CucCTeMaTHKa 3JI€MEHTapHBIX
YaCTHILI.

Tembl JeKum:

Jlexuwmst 1. DeMeHTBI KBAHTOBOM MEXaHUKH

Jlexunms 2. Ypasuenue lllpenunrepa u ero npuMeHeHue

Jlexums 3. Ypasuenue lllpenunrepa u ero npuMeHeHUE, TYHHEIbHBIN 3 ekt
Jlexuums 4. Knaccuyeckas TeOpusi CTPOCHUs aTOMa

Jlekums 5. DneMeHThl (GU3UKH TBEPAOTO Tea

Jlexumst 6. MHOrO31€KTPOHHBIE ATOMBI

Jlexums 7. DneMeHTHI iAepHON (PU3UKU

Jlexuwmst 8. DyeMeHTapHbIE YaCTULIBI U UX CBOMCTBA

Tembl NPAKTHYECKHUX 3aHATHH:
®oroaddext, naBnenue ceera. BoaHsl ne bpoiins
. Oddext KomnTona
. YpaBuenue lllpenuHrepa u ero npuMeHEHHE.
. ATom Bozopoaa
. CoctaB 1 XapaKTEPUCTUKN aTOMHBIX sifiep. SnepHble peakium
. DneMeHTapHbIe YaCTULIBI H UX CBOMCTBA
. Konrponbras pabota

~N Ok W

Haszpanus jabopaTopHbIX padoT:
0-07. U3mepenue noctossHHOM I11aHka cieKTpoMeTpU4eCKUM METOAOM.
0-22. UccnenoBanue audpakiini cBeTa Ha NEPUOAMUECKIX CTPYKTYpax
A-01. OnbiT @panka u I'epua
A-02. CtatucTHKa CYeTa 3JIEMEHTAPHBIX YaCTHUL
0O-23. OnbiT FOHTa.
0-06. UnTepdepeHnns cBeTa OT KOT€PEHTHBIX TOUEYHBIX HCTOYHHUKOB.
O-16. Onpenenenue CKOPOCTU CBETA
023. Uzyuenne nudpakuny CBETa HA MEPHOANIECKHIX CTPYKTypax
0-04. HM3yueHue 3aBUCUMOCTH IOKa3aTess MPEJIOMIIEHMs] MPU3MbI OT JJIMHBI BOJIHBI
cBeTa

A S AN ol e



5. Opranusanusi caMmoCTOsITEJIbHOH PadoThI CTYEHTOB
CamocrositenpbHast paboTa CTYOEHTOB TNPH  H3YUYEHUH  AMCLUUIUIMHBI  (MOZYJs)

IpefyCMOTPEHa B CIEAYIOIUX BUAax 1 opmax:

PaboTta ¢ NEeKLMOHHBIM MaTepUAIOM, MOUCK U O030p JUTEpPaTypbl M BJIEKTPOHHBIX
HUCTOYHUKOB WH(POPMAIIUU 10 MHANBUIYAJTBHO 3aJaHHON TpobiiemMe Kypca,

Pabota B snekTpoHHOM Kypce (M3y4eHHE TEOPEeTHYECKOTO MaTepHaa, BBIOJHEHUE
WHIUBHUIYAJIbHBIX 33aJaHUM W  KOHTPOJHPYIOLUIUX  MEPONPUATHH, BUPTyalbHBIX
nabopatopHbIX padboT u 1p.);

Uzyuenue TeM, BBIHECEHHBIX HA CAMOCTOSTEbHYIO MPOPaOOTKY;

ITouck, aHanus3, CTPYKTypUpPOBaHUE U Npe3eHTanmsl HH(popmanuy,

BeInosHeHNE TOMAITHUX 331aHUH, OTYETOB 1O Ja0OPaTOPHBIM paboTam

IToaroToBka k 1abopaTopHbIM padoTam, K MPAKTUIECKUM H CEMUHAPCKUM 3aHSTHSIM,
HOHFOTOBKa K OLCHUBAOIIUM MECPONPUATUAM

6. YueOHO-MeTOAMYECKOE H HH(POPMALMOHHOE 00ecnedyeHue TUCHHILIUHBI

6.1. Yue0HO-MeTOAHYECKOE O0ecIIeueHne
OcHoBHas nTepaTypa

1.

Cagenbes, M. B. Kypc o0meit pusuku: yuedbnoe nocodbue: B 5 rtomax / U.B. CaBenbeB. —
5-e uzn. — Cankr-IlerepOypr: Jlanb, [0. 1.]. — Tom 5: Kpanrosas ontrka. ATOMHast
¢usnka. Pusnka TBEpAOro Tena. Pu3nka aTOMHOTO SAPa U HJIEMEHTAPHBIX YaCTHI] —
2011. — 384 ¢. —// Jlanb: s3nexTpoHHO-OubMnoreunas cucremMa. — URL:
https://e.lanbook.com/book/708 (nara oOpamenus: 12.04.2020) — Pexxum noctyma: u3
kopnopatusHOU cetu TIIY- TekcT: snekTpOHHBIN

CusyxuH /. B. O6muii kypc ¢pusuku yuedbnoe nocodbue: B 5 1. T. 4: Onruka / /1. B.
CuByxuH. — 3-e u3n., crep. — Mocksa: @usmatiut, 2013. — 792 ¢. — URL:
http://znanium.com/catalog/product/944794. (nara obpamenus: 12.04.2020) - Pexxum
noctyna: u3 kopnopatusHoil cetu TIIY .- TeKCT: 31eKTpOHHBIN

CusyxuH /. B. O6muii kypc ¢pusuku yuedbnoe nocodbue: B 5 1. T. 5: ATOMHas u sinepHas
¢usnka . — 3-e usn., crep. / J. B. CuByxun . — Mocksa: @usmatiut, 2008, — 783 c.
— URL: http://znanium.com/catalog/product/944829. (nata obpawmenus: 12.04.2020) -
Pexum noctyna: u3 kopnoparusHoil cet TIIY .- TekceT: 31eKTpOHHBIN

Hernad A. A. Kypc dusuku: yueOHuK B 35ekTpoHHOM dopmate / A. A. Jletnad, b. M.
SBopckuit. — 9-e uzn. crep. — Mocksa: Akanemus, 2014, — URL- —

- http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf (mata obpamenus: 12.04.2020).-
Pexum noctyna: u3 kopnoparusHoil cet TIIY .- TekceT: 31eKTpOHHBIN

Tpodumosa T. U. Kypc pusuku: yuebuuk B 31ekrporHoM popmate / T. M. Tpopumosa.
— 20-e w31, crep. — Mocksa: Akagemusi, 2014, —

URL: http://www lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf (nata obparmenus:
12.04.2020) - Pexxum nocryna u3 kopriopatusHoii cetu TITY .- TekcT: a5mekTpoHHbIH

JonoiHUTEe/IbHAS JJUTEepaTypa

1.

Jlaancbepr, I' C. OnTuka: yuebnoe nmocodue / I'. C. Jlauncbepr. — 7-e uzn. — Mockaa:
OU3MATIIUT, 2017. — 852 c¢. — Tekcr: 3aekTpOHHBIN // JlaHb: 3IEKTPOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/105019 (nata obpamenus:
12.04.2020) — Pexxum noctyna: u3 kopnopatusHoii cetu TITY

Ontuka: yuyebnoe nocodue / B.C. Axunbmun, H.JI. Uctomuna, H B. Kanenosa, 10.1.
Kapxosckuii, mon pemakuueii C K. Cradeea. — Canxr-IlerepOypr: Jlans, 2015. — 240
c. — ISBN 978-5-8114-1671-4. — Tekct: snexTpoHHbIH / JlaHb: 31EKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/56605 (mara obpaimeHus:




AN

7.

8.

9.

12.04.2020) — Pesxxum pocryna: u3 koprnopaTusHoi cetu TITY
Tropun 0. . @usuka. Onruka: yuebuuk / Tropun 10. U, Uepnos U. I1., Kproukos HO.
FO. — Towmck: Uzn-Bo TITY, 2009. — 240 ¢. —
URL: http://www lib.tpu.ru/fulltext2/m/2012/m153 .pdf. (nata oOpamenus: 12.04.2020) -
Pexum nocryna: u3 kopnoparusHoil cetu HTD .- Tekct: snekTpoHHBIN
Tropun 0. U. ®usuka. KanTtosas ¢pusuka: yaeOHuk / Tropun 10. 1., Ueprnos U. 11,
Kprouxos 1O. HO. — Tomck: Uznp-so TITY, 2009. — 320 ¢. —
URL: http://www lib.tpu.ru/fulltext2/m/2012/m152.pdf. (nata obpamenus: 12.04.2020) -
Pexum noctyna: u3 kopnoparusHoil cet TIIY .- TekceT: 31eKTpOHHBIN
Tropun, IO.M. Pwusuka. SAnepnas ¢usmka. Pusuka >SIEMEHTAPHBIX  YACTHIIL
Actpodmsuka: yuebnuk / FO.M. Tropun, WII. Yeprnos, FO.}O. KproukoB. — Tomck:
TITY, 2009. — 252 c¢. — ISBN 978-5-98298-647-7. — Tekct anextpoHHsIli // JlaHb:
snekTpoHHo-OnbanoTeunas cuctema. — URL: https://e.lanbook.com/book/10284 (narta
obpamennst: 12.04.2020) — PexxuM pnocryna: u3 koprnoparusHoii cetu TITY

6.2. UndopmaunoHHOe M IPOrpaMMHoOe ofecrneyeHue
Internet-pecypcet (B T.4. B cpene LMS MOODLE wu nap. obpasoBareibHble U
OubIMOTEeYHBIC PECYPCHI):
OnexkTpoHHbIN Kypc «Pusuka 3». Pexum nocryna:
https://stud.Ims.tpu.ru/course/view.php?id=2062
Marepuanel npencrasiaeHsl 16 moayasamu. Kaxaplii MOOyIb CONEPKUT MaTEPUAIbL AJIs
MOJATOTOBKH K MPAKTHYECKOMY 3aHATHIO, K JIEKLIUH, BAPUAHThI HHIMBHIYAJIbHBIX
IOMAIIHHUX 33JJaHUH [l CAMOCTOSATENIbHON padOThl, TECTHI.
DnexTpoHHbIH Kypc «BupTyanbHblil 1abopaTOpPHBIN NPaKTHKYM 110 (u3uKe». Pexxum
nocrtymahttps://stud.lms.tpu.ru/course/view.php?1d=2337
Kypc npencrasnsier codoil KOMIUIEKT BUPTYaIbHBIX JJAOOpaTOpHBIX padot. Marepua
CTPYKTYPHUPOBaH IO TEMaM Kypca 1 COAEPIKUT. METOAMYECKUE YKa3aHUS K BHITOJTHEHHIO
7Ta00paTOPHBIX PabOT, TECTHI AJIsl MPOBEPKH 3HAHUH, (POPMBI OTUETA.
Metoanueckue ykazaHus K 1abopaTopHbeIM padboTtam:. Pexum nocryna:
http://uod.tpu.ru/webcenter/portal/oen/method? adf ctrl-state=13nnoOxod7 4
Mertoauveckue yka3aHus K MPAKTUYECKUM 3aHATHAM. Pexim nocrymna;
http://uod.tpu.ru/webcenter/portal/oen/method? adf ctrl-state=13nnoOxod7 4
HndpopmarmonHo-cpaBouHbIx cucrema «Konekey - http://kodeks.lib.tpu.ru/
Hayuno-anextponHas oubnmorexka eLIBRARY.RU - https://elibrary.ru/defaultx.asp
DnexTpoHHO-OubIoTeuHas cucreMa «KOHCYIbTaHT cTyneHTay
http://www.studentlibrary.ru/
DnexkTpoHHO-OMONMHMOTeUHas cuctema «Jlanby - https://e.lanbook.com/
DnexkTpoHHO-OubMoTeuHas cuctema «tOpaitt» - https://urait.ru/

10. Dnexrporno-6ndanoreunas cuctema «ZNANIUM.COM» - https://new.znanium.com/

JluuensnoHnoe rmnporpammHoe obecneueHne (B coorBerctBuu ¢ llepeunem

JIMIEH3MOHHOr 0 nporpamMmmHoro oboecneyenusi 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.



7. Oco0Oblie Tpe6OBAHUS K MATEPUAJIBHO-TEXHHYECKOMY 00ecne4eHUuI0 JUCHUTIHHBI

B y4uebHOM mporiecce UCONB3yeTCs Clieayroliee 00opynoBaHue:

Haunmenosanue CIIenuAJIbHBIX

Ne » HanmenoBanne 00opynoBaHusi
TIOMeIeHmii
1. Aymuropms  ama mposeacuus | Kommerorep — 1 mr; TIpoekrop - 2 mT.
VueOHBIX 3aHATHH BCeX THIOB, | KomIuiekr y4ueOHoit MeOemu Ha 202 mocagoIHBIX MECT
KypPCOBOTO TIPOCKTHPOBAHILL,
KOHCYJIbTaIIHH, TEKYILETO
KOHTPOXSI W NPOMEKYTOUYHOM
aTTecTayn
634034, Tomckast o0macTh, T.
Tomck, JlennHa mpocmekr, A, 43,
210
2. Aymuropms  amn mposeacHus | Kommerorep — 3 mr.
VueOHBIX 3aHATHH BCEX THIOB, | KOMIUIEKT y4eOHOIT MeOemu Ha 25 MOCaJOYHBIX MECT
KypPCOBOTO npoekTupoBanust, | Jlaboparopras padora "Omeir ®panka-I'epua ¢ pryrero” - 1 mr.;
KOHCYJIbTALIHI, texymero | [Tomspuverp st xuakux cpeq CM-3 - 1 mr.; Ipudop HY 5002 0-
KOHTPOAI HW  OpOMExKyTOouHOH | S0V-2A - 1 mr.; JJabopaTopras padota "HUurepdepomerp
aTTeCTAlMU (Yuebnas | Matikenscona" - 1 mr.; Moaymsubii yueOHbI koMmuiekc MYK-OK
nmabopaTopHs) "KsanroBas onrruka" - 2 mr.; Moroxpomarop MYM - 1 mr.;
634034,  Tomckas obnacts, 1. | [Ipubop "Kompma HetoToHa" - 1 mr.; MHTEpdepomerp Kamena - 1
Tomck, JlenmHa mpocmekt, A, 43, | miT.; YucOHbIH mpuOop I HCCICAOBAHHS MOMAPHU3AMHHI CBETA - 1
ont(2 mr.; [Tpubop "Tonepmzanus” - 1 mr.; [Tpudop MXD-5040
oU(p. MyIbTEMETD - 2 1IT.; Y4eOHO-1a00paTOPHBIH KOMILICKC IO
¢u3uke u.3 - 1 mr.; MoaymsHbIH yueOHbIit koMmuekc MYK-OB
"Onruka u TeroBoe u3aydenue" - 2 mr.; JlabopatopHas padbora
"HaOmroneHHE W H3MCPEHHUE CIICKTPOB, H ONMPSACICHIC ONITHICCKUX
mapamerpos npusM" - 2 mr.; UaTepdepomerp "dadpu-Tleppo” - 2
mrr.; Marepdepomerp JIMP-1 - 1 mr.; UrTepdepomerp Padpu Ilepo
- 1 wr.; Pedpaxkromerp madoparopusiiit UPD-4545-2M - 1 mr.; Becsl
naboparopasie BJIT3-5000r ¢ rupeit kanuOposouso# 2 Kr F2 - 1
mr.; ['ormomerp - 1 mr.; Obopynosanue Ams madoparopun Ouzmka
1.3 - 1 mr.; [Tpubop KPC-S230CWX 118.380TBmuH,f2.97,0. 11k
BHACOKaM. - 1 miT.; YcranoBka nabopat " Onpenencaue POKyCHBIX
paccrostauit " - 1 mt.; Jlaboparophas padora "JInHEHHbIC CIIEKTPHL" -
3 mrr.; F'ormomerp I'C-2 - 4 mr.; Jlaboparopras ycranoska ®ITK-02
- 1 mr.; JTaboparopHas padora "/Inudpakumsa Ha CHCTEMAX MICICH 1
Ju(pakumoHHBIX pemeTkax” - 1 mr.; JlabopaTopHas ycraHOBKA
TMomsapm3aums - 1 mr.;JTY OCHOBHBIC CBOHCTBA BOTHOBHBIX SIBJICHUI
- 1 . ;Mukpockomn "Tlonam" - 1 mr.;ITupomerp Ipomuus-M1 - 1
mT.; JIeTeKTOp COUHTHULIMHOHHBIN - 2 mT.; McTouHuK pTYTHSII - 1
mr.; [Tpubop HY3005 0-30V-5A - 2 mr.; ITpudop HY3010E, 030V-
10A 2xLED -2 mr,;
3. Aymuropms a1 mposeacuus | Kommbrotep - 1 m.; Texesuszop - 1 mr.
VueOHBIX 3aHATHH BCEX THIOB, | Jlocka ayauTopHAas HacTeHHAA - | mr.; Kommuekr yueOHOH Mebenn
KYpPCOBOTO MPOCKTHPOBAHUS, | HA 46 MOCATOYHBIX MECT
KOHCYJIbTaIIHH, TEKYILETO
KOHTPOXSI W NPOMEKYTOUYHOM
aTTecTayn
634034, Tomckas o00macT, T.

Tomck, Ycosa ynuna, 7,
346




Pabouas mporpamma cocrabiieHa Ha ocHoe OOrieil xapakTepucTuku oOpa3oBaTEIbHOMN
nporpamMbel 1o HampasieHuro  09.03.04 IIporpamMmHass UWHXEHEpUs, CHELUAIU3ALNS
«HUnxenepust ”HYOPMALTMOHHBIX cUcTeM B Ou3Hece» (mpuema 2020 r., ounas popma oOyueHwHs ).

PazpaboTuuk(n):

JlomxHoCTh OUO

JloueHT Kpasuenko H.C.

IIporpamma onobpena Ha 3acemarnu OWUT UIINTP (mpotokon Nel9 ot «1» centsops 2020 r.).

3asenyromuii kKagenpoi —
PYKOBOAMTEINb OTIACNICHHS Ha MpaBax Kadeapsl W2 C

K.T.H., IOLIEHT L= / lepcrres B.C.
IIOAIMHCH




JInct usmeHenuni padoueil nporpaMmbl IHMCUHIIHHBI:

VYueOHbIi rox

Conep:xaHue /M3MeHeHIe

Oocy:xneno Ha zacemann OEH
(TIpoToKo0JI)

20/
y4ueOHbIN
rog




