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

HensMu  OCBOEHHMSI JUCHUIUIMHBI  SBJISETCS  (OPMHUpPOBaHHME y  OOydarOMIMXCS
onpeneneHHoro OOIl  (m. 5 OO6meit xapakrepuctuku OOII) cocraBa kKOMIIETEHUUN st
MOATOTOBKH K MPO(ECCUOHATBHON JAESITEIHLHOCTH.

Kox CocTaBisiomue pe3yJibTaTOB OCBOEHH (JIeCKPHUITOPHI
HanmenoBanue KOMTIIETEHIIMH)
KOMIIETEHITHH
KOMIIETCHIIH Kox HaumenoBanue
YK(Y)- | Brnageer onpIToM IprMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK
1.B1 1 MaTeMaTHYECKUX METOJIOB U MOJIENIE! JJIsl pellieHus 3a1a4
TEOPETHYECKOr0 ¥ MPUKIIAHOTO XapaKTepa
CrnocoGHoCTh YK(Y)- Brnazgeer penpoyKTUBHBIMU METOIaMH ITO3HABATEIHHOM
OCYIICCTBJIATD 1.B2 JIEATENIbHOCTH U MBICIIUTEIbHBIMU ONEPALUAMU JJIs
HOHCK, . pelleHns 3a/1a4 €CTeCTBEHHOHAYUHBIX TUCLUIUINH
KPUTHYCCKUN
aHaJIM3 U CUHTE3
VK(Y)-1 uH(pOpMaLyHy, YK(Y)- | Ymeer pemath 3a7ja4 TEOPETUUECKOTO U TPUKIIATHOTO
MPUMCHSATH 1.V1 XapakTepa
CHCTEMHBIi VYK(Y)- | Ymeer 060011aTh yCBOCHHbIC 3HAHHS €CTECTBCHHBIX HAYK
HOIX O/ I 1.Y2 KaTeropusIMH CUCTEMHOI'0 aHaJIM3a U TOX0/a 1
pCLICHNA MBICITUTENBHBIMU ONEpAIMsIMU aHAJIN3a, CUHTE3a,
TIOCTaBJICHHBIX CpaBHEHHUS U OLICHKH
3anad VK(Y)- | 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MATEMATUYECKHE
1.31 METO/Ibl TEOPETHUUECKOT 0 XapaKTepa
YK(Y)- 3HaeT penpoayKTUBHBIE METO/IbI TO3HABATEIHHOM
1.32 JIEeSTENIBHOCTH, TPU3HAKA CUCTEMHOIO IOIX0a U
CHCTEMHOT'0 aHaJH3a
CrniocoOHOCTD OTIK(Y)- Branenue oneIToM MpuMeHEHHUS MaTEMAaTHIECKOTO,
NPUMEHSTh 3HAHUA 7Bl XMMHYECKOrO, ¢usnueckoro aHanM3a u UH(pOPMALIMOHHBIX
MaTEeMaTHKH, TEXHOJIOTHH B MHHOBAIIMOHHOM ESITEIhHOCTH
¢buzuku n YMeHue NpuMeHsITh 3HaHUSI MAaTEeMaTHKH, (pU3KKU U
€CTEeCTBO3HAHUS, OIIK(VY)- | €CTECTBO3HAHMS, XUMHUH U MATEPHUATIOBE/ICHHUS], TCOPHH
XUMHHU U 7.V1 YIIPaBJICHUsI U HHPOPMAILIOHHBIX TEXHOJIOTHIA B
OIIK(Y)-7 MaTepHalOBEICHUS MHHOBALIMOHHON AEATEITLHOCTH
, TEOPHH
YupaBJeHUA 1 3HaHKME OCHOB MaTeMaTHUKH, (DU3UKHU U €CTECTBO3HAHUS,
MH(OPMALMOHHbIE OIIK(Y)- XUMUHU U MAaTEPUAIIOBEICHUS, TEOPUU YIPABIICHUS U
TCXHOJIOT VM B 7.31 MH(OPMALIMOHHBIX TEXHOJIOTMI B UHHOBAIIMOHHOM
HMHHOBALIMOHHOM NeSITeTbHOCTH
JIeSITeITbHOCTH

2. MecTo qucuuninnbl (MoayJs) B ctpykrype OOII

JucuumnnuHa oTHOCUTCS K 0a3oBoi uyactu broka 1 yyeOGHOro miana oOpazoBaTeNbHOMN
MIPOTPAMMBHI .

3. [InanupyemMble pe3yJibTaThl 00yUeHHs 110 JHCHHUILIMHE

ITocne ycrenHoro 0CBOCHUs AUCLUILIMHBI OyayT c(hOpMUPOBAHBI PE3YIbTAThI 00YUEHUS:

IL1anupyemblie pe3yJbTATbI 00yYeHHs] 10 JUCHHUILINHE Komerenmus
Kon HaumenoBanue
P 1 | [IpumeHsATh 3HaHUA OOIIKX 3aKOHOB, TEOPHi, ypaBHEHUIA, YK(VY)-1.
METOJIOB (PM3HMKU IIPU PELICHUH 33/1a4 B PO eCCHOHATBHON OIIK(Y)-7
JIeSATeIbHOCTH




P12 | BomonsaTh (pU3NYECKUN IKCIIEPUMEHT C MTPHUBIICUCHUEM YK(V¥)-1.
METO0/I0B MaTeMaThyecKoil cratuctuku u UT OIIK(Y)-7

PJ13 | Bragerp MeTO1aMH TEOPETUUECKOTO M SKCIIEPUMEHTAIBHOTO YK(VY)-1.
WCCIIeIOBAHUS, METOAMH MOVCKA ¥ 00paboTku HHPOpMAIINH, OIIK(Y)-7
METO/IaMH PELLEHUs 3ajau C IPUBJICYEHUEM 0JTy4EHHBIX
3HaHUU

P/14 | Bnaners OCHOBHBIMU IpHUeMaMu 00paOOTKM U aHAIU3a YK(VY)-1.
SKCIIEPUMEHTAIIBHBIX JTAHHBIX, TOJIY4eHHBIX IIpH TeopeTndeckux | OIK(Y)-7
U DKCIEPUMEHTAIbHBIX HCCIIEI0BAaHUAX ¢ ucnoip3oBanueM 11K u
MPUKJIQJHBIX IPOTPAMMHBIX CPEJICTB KOMIBIOTEPHOU TpadmKu

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

4. CTpyKTypa U coepKaHue TUCIUIIMHBI

OCHOBHbBIE BH/IbI y‘leﬁHOﬁ JACATCJIBbHOCTH

Pa3nennbl 1M cOMIIMHBI DopMupyeMBblii Buabl yueoHoit O0bem
pe3yJibTar AeSITeIbHOCTH BpeMeHH,
00yuyeHus1 Mo 4.
AUCHMIIIHHE
Pazgea (moay.n) 1. PI1-P/14 Jlexknuu 14
ONEKTPOMAarHUTHBIE BOJIHBL. [TpakTHYeCKHEe 3aHATHS 16
BonnoBas onTuka JlaboparopHble 3aHATHS 10
CamocrositenpHas pabota | 58
Pa3nen (moayanb) 2. PJI1-PJ14 Jleknuu 18
KBanToBas ¢usuxa. dusuka [TpakTrueckue 3aHATUS 16
aTOMOB, MOJIEKYJI, aTOMHOTO JlaBGopaTopHble 3aHATHS 14
AApa A DJIEMEHTAPHBIX YaCTHIL] CamocrostensHas pabora | 70

Coneprkanue pa3aesoB AUCITUTIINHBL:

\ Pa3znes 1. DiiekTpoMarHuTHbIe BOJIHbI. BosiHOBasi onTuka

HuddepenunanbHoe ypaBHEHHME JJs  JJEKTPOMAarHUTHOM BOJIHBI W €r0  pEIICHHE.
KopnyckynspHo-BOTHOBOM JTyann3M CBOKMCTB cBeTa. BoiaHbI onTHYecKOro auamna3oHa (CBETOBBIC
BOJHBI) — YaCTHBIM CIOy4ail AJIEKTPOMArHMTHBIX BOJH. MHTepdepeHIUs  MIOCKUX
MOHOXPOMATHYECKHX CBETOBBIX BOJH. KOrepeHTHOCTh (BpeMeHHasi M MPOCTPAaHCTBEHHAs).
MeTo1bl TOTY4YEeHUS KOTEPEHTHBIX CBETOBBIX BOJIH U HabmoaeHus nHTepdeperunn. Judpaxius
ceta. [Ipunnun [Noitrenca-Openens. Judpaxius Openens u Opaynrodepa. Jucnepcus cpera.
Kinaccuueckas teopust nucnepcuu. Ilornomenue ceera. Paccesnue cBera. [lonspuzauusa cBera
npu oTpakeHuu. MHTepdepeHlns MNoNIpu30BaHHBIX Jiyued. TemoBoe H3IIydeHHE U €ro
XapakTepucTUKH. 3akoHbl TemioBoro wusnyudeHus (Kupxroda, Credana-bombivmana, Buna).
KBanrtoBas runoresa [Inanka. ®opmyna [lnanka.

TeMbl JeKIHA:

Jlexius 1. DneKTpoMarHUTHBIE BOJIHBI M UX CBOMCTBA

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

Jlexmus 4. udpakuus ceeta. Metos 30H Openens

Jlexuusa 5. Audpaxmus cBera, 1uppakinOHHAS pPEIIeTKa

Jlexus 6. [lonspuzanus ceera



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

TeMbl NPaKTHYECKUX 3aHATHIA:
1.BBoHOE 3aHsATHE. DJIEKTPOMArHUTHHIE BOJHBI M UX CBOMCTBA

03N DN KW

ogakrwdpE

o ~

10.

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

19.

. Cnoxenue BoJiH. IHTEepdepenys BoiH

. UaTepdepennms cera

. dudpakmus Openens. Meron 30 Openerns.

. Judpakmus @payarodepa. Judpakiuonnas pemerka
. [longapusanus cera

. Aucnepcus ceera. llornonienue ceera

. TemnoBoe u3nyyeHue

Ha3panus 1a6opaTopHbIX pador:

0-01. Onpenenenue riaBHOTO (POKYCHOTO PACCTOSHUSI TOHKUX JIMH3.

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

0-09. UnTepbepometp MaiikenbcoHa.

0-07. U3mepenne noctossHHOM [ l1aHKa CIEKTPOMETPUYECKUM METOJIOM.

O-10. M3mepeHne CBETOBOUM BOJHBI M paauyca KPWUBHU3HBI JIMH3bI C MOMOIIBIO KOJIEIl
HeroToHna.

0-22. UccnenoBanue audpakiyy cBeTa Ha MEPUOAUUECKUX CTPYKTYypax

O-11. M3mepeHne AIMHBI CBETOBOM BOJIHBI C MOMOIIBIO JU(PPAKIIMOHHOM PEIIETKHU.

O-14. Ompenenenne nocrosinHoi Credana-bonmbimana u mnocrosuHoW [lnmanka mpu
MTOMOIIY ONTHYECKOTO MUPOMETPA C UCUE3AI0IIeH HUTHIO.

O-15. Uzyuenue BHenIHEro GoTo-3meKTprudeckoro 3 dexra u onpeaeieHne MoCTOSHHON
[Inanka.

O-23. Oneit FOHra.

0-06. UnTepdepen s cBeTa OT KOTEPEHTHBIX TOYEUHBIX HCTOUYHUKOB.

O-16. Onpenenenue CKOPOCTH CBETA

023. U3yuyenue audpakiuyu cBeTa Ha MEPUOJUIECKUX CTPYKTYpax

0-04. N3yueHue 3aBUCUMOCTH MOKa3aTess MPeIoOMICHHSI IPU3MBbI OT JUIMHBI BOJHBI CBETA
MonO-01. HopmanbHas nucnepcusi.

Mon0O-02. AnomanbHas AUCHIEPCHUS.

O-10. M3mepenue JyiHbI CBETOBOW BOJIHBI M PaInyCa KPUBU3HBI JIMH3bI C HTOMOUIBIO KOJIEI]
HeroTona

O-12. Onpenenenue IIMHBI CBETOBOM BOJHBI UHTEP(HEPEHIIMOHHBIM METOJIOM C TIOMOIIIbIO
ounpuzmbl Openens.

JICMECHTAPHBIX YaCTHUII

Paznen 2. KBanrToBass ¢u3uka. ®u3MKa aTOMOB, MOJIEKYJ, aTOMHOI0 siipa H

CBeToBbIE KBaHThI. DHEPrusl, UMITYJIbC U Macca (poTOHOB. PoT03(PPeKT 1 ero 3akoHbI. YpaBHEHHE
OiHTeltHa U1 QoTodddeKTa M SKCHEPUMEHTAIbHBIE METOAbl €ro MNpoBepKU. DPeKT
Komnrona. [laBnenune cera. KopmycKyssspHO-BOJHOBOW [yaldu3M MAaTE€pUH M €r0 OINBITHOE
obOocHoBanue. ['unoresa ne bpoiinsa. CooTHomenne HeomnpeaeneHHocTeil. BoiHoBas ¢yHKIus u
ee cTaTucTHueckuil cmbici. YpasHenue Llpenunrepa (BpemeHHoe U cTanMoHapHoe). Yactuia B
OJTHOMEpHOH mnoTeHuHaidbHOU siMe. TyHHenbHbIN >dext. Ipubmmkenue cuwibHOW M crnaboit

CB3H.

Moaenb CB060I[HBIX OJICKTPOHOB. ONEMEHTbl 30HHOM TCOpHUU KPUCTAJUIOB. YPOBGHL

(DepMI/I. HCHCHI/IC TBEPABIX TCII HAa JUBJICKTPHUKU, MCTAJUJIBI, ITOJIYIIPOBOAHHUKH. KsanToBas TCOpHUA



IEKTPOIPOBOJHOCTH U TEIUIONPOBOAHOCTH MeTayioB. CrpoeHue KpuctaiioB. Twumbl
MEXAaTOMHOM CBsI3M B TBepAbIX Tenax. JledekTsl B KpucTamiax (TOYEUHbIE, JTHHEHHBIE —
aucinokanuu). IlmacTMyHOCTH M MPOYHOCTH TBEPABIX Tel. PelieTouHas TEMIONpPOBOJHOCTS.
Oddexr Méccbayspa u ero npumeHnenue. OuU3HMUECKUEe OCHOBBI METOJIOB KOHTPOJIS KauecTBa
MaTepHUasoB.

SAnepuas Monens aroma. ATom Bojaopona no teopun bopa. IlpocTpaHcTBEHHOE KBAaHTOBAaHHE.
CnuH snextpoHa. ATtoMm Bojoponaa mno Teopuu Ulpenunrepa. MHOr0371€KTpOHHBIE ATOMBI.
I[Ipunnun Ilaynu. Ilepmomuueckas cucrema snementoB .M. MenneneeBa. Monekyisl.
Mounekynbl  Bogopoga. OOmenHoe B3aumopeWctBue. PanuoaktuBHOCTh. PanmoaktuBHOE
IIpeBpaLLEHUE A1ep. SAepHble peaKkIMi U UX OCHOBHBIE TUIIBL. VICKyCCTBEHHAs palniO0aKTUBHOCTbD.
Hennas peaxuus nenenus. SAnepusiii peaktop. [Ipobiiema ynpapisieMbIX TEPMOSIEPHBIX PEAKLIUH.
DKOJIOTUYECKHE BOIIPOCHI COBPEMEHHOM SHEPTETUKH.

Wepapxus ctpykryp matepuu. Yactuubl U anTU4acTullbl. @OTOHBI, JIENTOHBI, aPOHbI (ME30HBHI,
O0apuoHbl, runepoHsl). PyHJaMeHTadbHbIE B3auMojeWcTBUs. CuHcTeMaTHKa 3JIEMEHTapHBIX
YacTHULL.

TeMbl JIeKIUA:

Jlexnms 1. DneMeHThl KBAaHTOBOM MEXaHUKU

Jlexuns 2. Ypasuenue lllpenunrepa u ero npumMeHeHue

Jlexus 3. YpaBuenue lllpenunrepa u ero npuMeHeHHe, TYHHEIbHBINA AP HEeKT
Jlexuns 4. Knaccuyeckas TeOpUsi CTpPOECHUS aToMa

Jlexuust 5. DneMeHThI GU3UKH TBEPAOTO Tela

Jlekiusa 6. MHOTO3JIEKTPOHHBIE ATOMBI

Jlexuus 7. DnemMeHTHl iAepHON (pU3nKu

Jlekmusa 8. DieMeHTapHbIE YaCTUIBI M UX CBOMCTBA

TeMbl NPaKTHYECKUX 3aHATHIA:
dotorddexT, naBnenne ceera. Bomnsl ne bpoitns
. Db dext Komnrona
. YpaBuenue [lIpeaunrepa u ero npuMeHeHue.
. Atom Bogopoaa
. CocTaB M XapaKTepUCTUKU aTOMHBIX sifiep. SaepHble peakiuu
. DIleMeHTapHbIe YaCTHIIBI U UX CBOMCTBA
. Konrpoinpnas pabota

Ha3Banus 1adbopaTopHbIX padoT:

0-07. U3mepenue nocrosHHoM [1anka cieKTpoMeTpUYECKUM METOIOM.

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. Murepdepeniius cBeTa 0T KOT€PEHTHBIX TOUEYHBIX HCTOYHHKOB.

O-16. Onpenenenne CKOPOCTH CBETA

023. NUzyuenue nudpakiinu cBeTa Ha MEPHUOJIUUYECKUX CTPYKTypax

0-04. N3ydyeHne 3aBUCUMOCTHU MTOKa3aTelsl MPEIOMIIEHUS IPU3MbI OT JUIMHBI BOJIHBI CBETA

CoNo~wWNE

5. Opranuszanus CaMmoCTOATEIbHOM PadOThI CTY/ICHTOB
CamoctosaTenbHass paboTa CTYIACHTOB TMpPH  HM3YyYEHUH  JUCHUIUIMHBL  (MOJYJIS)
MpeIycCMOTPEHAa B CIEAYIOMINX BUIaX U hopMax:
— PaboTa ¢ JEKIMOHHBIM MaTepUAIOM, MOUCK U 0030p JHUTEpPaTypbl M DIEKTPOHHBIX
WCTOYHUKOB MHGOPMAITUU TI0 UHAUBHUIYaIbHO 33aHHOM Mpobieme Kypca;



PaGota B 3JEKTPOHHOM Kypce (M3yueHHE TEOPETUYECKOrO Marepualia, BBITIOJHCHHE
WHJIUBUAYQIbHBIX 3aJaHUM ¥  KOHTPOJIMPYIOUIUX  MEPONPUATHH, BUPTYAIbHBIX
1a00paTOPHBIX PaboOT u 1p.);

W3y4yeHue TeM, BRBIHECCHHBIX Ha CAMOCTOSITEIIbHYIO IIPOPabOTKY;

[Mowuck, aHanmu3, CTPYKTYpUPOBAHKE U MPE3CHTALUsT MH(pOpMaIuy;

BrImonHeHne 1oOManHuX 3a1aHiii, OTYETOB 10 JTAOOPATOPHBIM paboTam

[ToaroroBka K 1a00paTOPHBEIM pabOTaM, K TPAKTHYECKUM U CEMHUHAPCKUAM 3aHSTUSIM;
HOI[FOTOBKa K OLICHUBAIOIIUM MCPOIIPUATUAM

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUIIMHBI

6.1. Yue0Ho-MeTOOMUYECKOE O0ecIIeueHue
OcHoBHas JInTepaTypa

1.

Cagenwes, U. B. Kypc o6meli ¢pusuxu: yaueOHoe nocodue: B 5 tomax / M.B. CaBenbeB. —
5-¢ m31. — Cankr-IlerepOypr: Jlanp, [0. r.]. — Tom 5: KBanToBas ontuka. ATomMHas
¢usuka. Pusnka TBepAOrO Tena. Ou3nka aTOMHOTO SApa M JIEMEHTAPHBIX YaCTHI] —
2011. — 384 ¢. —// Jlanb: anektpoHHO-OMOMMOTEUHAs cuctema. — URL:
https://e.lanbook.com/book/708 (nara oOpamienus: 12.04.2020) — Pexum noctymna: u3
koprniopatuBHOM ceTu TITY- TekcT: 35eKTpOHHBIN

CuyxuH /1. B. O0mwmii kypc ¢usuku yuebHoe nocodue: B 5 1. T. 4: Ontuxa / 1. B.
CuByxuH. — 3-¢ u31., crep. — Mocksa: @usmatimr, 2013. — 792 ¢. — URL:
http://znanium.com/catalog/product/944794. (nata o6pamenwus: 12.04.2020) - Pexum
noctymna: u3 koprnopatuBHout cetu TIIY .- TekcT: aneKTpOHHbIN

CuByxun J1. B. O6mmii kypc ¢pusuku yuedHoe nocodue: B 5 1. T. 5: AToMHas u sepHas
¢usuka . — 3-e m31., crep. / J. B. CuByxun . — Mocksa: @uzmarmut, 2008. — 783 c.
— URL.: http://znanium.com/catalog/product/944829. (nata oopamenwus: 12.04.2020) -
Pexxum noctyna: u3z kopnopatuBHoi cetd TIIY .- TeKCT: 31eKTpOHHbIN

Hermad A. A. Kypc ¢pusuku: yueOHuk B anexktpoHHoM popmate / A. A. [etnad, b. M.
SABopckuit. — 9-e m31. crep. — Mocksa: Akagemus, 2014, — URL- —

- http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf (mara obpamenus: 12.04.2020).-
Pexxum noctymna: u3z kopnopatuBHoi cetd TIIY .- TeKCT: 31eKTpOHHbIN

Tpodumona T. U. Kypc ¢pusuku: yue6nuk B asekrponnom ¢opmarte / T. Y. Tpodumonsa.
— 20-e m31., crep. — Mocksa: Akagemus, 2014, —

URL.: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf (zata obparuenus:
12.04.2020) - Pexxum goctyma u3 koprnopatuBHoii cetd TITY .- TekcT: 21eKTpOHHBIH

JonoiHUTeILHAS JTUTEpPaTypa

1.

4.

Jlanncoepr, I' C. Ontuka: yuebnoe nocobue / I'. C. Jlanacbepr. — 7-e u3g. — Mocksa:
OU3MATIIUT, 2017. — 852 c¢. — Tekcr: snekTpoHHBIH / JlaHb: 3IEKTPOHHO-
oubnroreuynas cuctema. — URL: https://e.lanbook.com/book/105019 (maTa oOpaieHus:
12.04.2020) — Pexum goctyna: u3 KoprnopatusHoii cetu TITY

Ontuka: yyebnoe nocodue / B.C. Axunbmmn, H.JI. Mctomuna, H.B. Kanenosa, H0.1.
Kapkosckuii; mon penakiueit C.K. CradeeBa. — Cankr-IlerepOypr: Jlanp, 2015. — 240 c.
— ISBN 978-5-8114-1671-4. — Tekct: 51eKTpoHHBIN / JlaHb:  3IEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/56605 (mara oOparieHus:
12.04.2020) — Pesxxum moctymna: u3 koprnoparusroii cetn TITY

Tropun 0. U. ®duzuka. Onrtuka: yueOnuk / Tropun 0. U., Yepnos . I1., Kproukos FO.
0. — Tomck: U3a-so TITY, 2009. — 240 ¢. —

URL: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf. (nara o6pamenus: 12.04.2020) -
Pexxum nocrymna: u3 xopnopatuBHou cetd HTD.- Tekcr: aneKTpoHHBIN

Tropun FO. U. ®uzuka. KBantoBas ¢uzuka: yaueOnuk / Tropun 0. U., Yepnos U. 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

Kproukos 1O. 0. — Tomck: U3a-so TIIY, 2009. — 320 c. —
URL: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf. (nata obpamenwus: 12.04.2020) -
Pexxum nocrymna: u3 kopnopatuBHoi cetu TIIY.- TekcT: aekTpOHHbIN

5. Tropun, FO.U. ®usuka. SnepHast pusnka. Ousnka dIeMEHTAPHBIX YacTHIL. ACTpodu3nKa:
yueonuk / FO.U. Tropun, N.I1. Yepnos, 0.10. Kproukos. — Tomck: TITY, 2009. — 252
c. — ISBN 978-5-98298-647-7. — Tekct anektponnsiii //  JlaHb: 31IeKTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/10284 (nata oOparteHwus:
12.04.2020) — Pesxxum noctyma: u3 koprnopatuBHoi cetr TITY

1.2. ludopManiuoHHOE U POrpaMMHOe odecrieyenmne

Internet-pecypcet (B T.4. B cpene LMS MOODLE wu ap. oOpazoBarenbHbie U OHOIHOTEYHBIE

pecypcenl):

1. DOnexrtponnsiii kypc «®Dusuka 3». Pexxum nocryna:
https://stud.Ims.tpu.ru/course/view.php?id=2062
Martepuansl npezacrasieHsl 16 moaymsimMu. Kaxaplii MOIyab COAEPKUT MaTepHAabl JUIs
MOATOTOBKH K TIPAKTHYECKOMY 3aHSATHIO, K JICKI[UW, BAapUAHTHl HHIUBUIYATBHBIX
JOMAITHUX 33JaHUN JJIs1 CAMOCTOSITENTLHON pabOTHI, TECTHI.

2. DneKTpOoHHBIN Kypc «BHUpTyanbHbIH 1a00paTOPHBIA MPAKTUKYM 10 Gu3UKey. Pexum
noctynahttps://stud.Ims.tpu.ru/course/view.php?id=2337
Kypc npeacraBnsier co00ii KOMIUIEKT BUPTYaIbHBIX JJAOOpaTOPHBIX paboT. Marepuan
CTPYKTYPUPOBaH TI0 TEMaM Kypca U COJECPIKHUT: METOANYECCKIE YKa3aHHsI K BBHITIOJTHEHUIO
abopaTopHBIX paboT, TECTHI I MPOBEPKU 3HaHUH, GOPMBI OTUETA.

3. Meroauueckue yka3aHHs K JJabopaTOpHBIM paboTam:. Pexxum nocryma:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4

4. Metoauueckue yKa3zaHUs K MPAKTHYECKUM 3aHATHAM. Pexxum nocryma:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0Oxod7_4

5. HudopmarmonHo-crpaBouHbix cucrema «Komeke» - http://kodeks.lib.tpu.ru/

6. Hayuno-snektponnas oubmmoreka eLIBRARY.RU - https://elibrary.ru/defaultx.asp

7. DOnexktpoHHO-O0MONMMOTEYHAs cucTeMa «KOHCYIbTaHT cTyneHTay
http://www.studentlibrary.ru/

8. DuekTpoHHO-OMOMMOTEYHAs crcTema «Jlanby - https://e.lanbook.com/

9. DuekTpoHHO-OMOIMOTEYHAs cucTtema «FOpaiiT» - https://urait.ru/

10. DnextponHO-O0MbIHOTeYHAs crcTeMa «ZNANIUM.COM» - https://new.znanium.com/

JlunieH3noHHOEe mporpaMMHoe obecrieueHue (B cootBercTBUU ¢ IlepeuHeM  JIMIIEH3HOHHOTO
nporpammHoro odecneuenusi TITY):

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. Google Chrome.

7. Oco0ble TpeOOBaAHNUSI K MATEPUATBHO-TEXHUYECKOMY 00ecre4eHUI0 JUCIUIIMHBI
B yueGHOM nporecce ucnonb3yercs cieayroniee 000py10BaHHe:

HaunmenoBanue CrieMAJTbHBbIX

Ne .
MOMeIeHH A

HaunmeHoBaHue 000py10BaHUs

1. Aymutopus  ans nposenenus | Kommerorep — 1 mr; IIpoextop - 2 mi.
yueOHBIX 3aHATHH Bcex THNOB, | Kommiekr yae6Hoi Mebenn Ha 202 mocagodHbIX MECT
KypCcOBOI'0 MIPOEKTUPOBAHMUS,



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/

HanMeHnoBaHue crienMaJbHbBIX
NOMeIeHN i

HaumenoBaHue 060pynoBaHus

KOHCYJIbTAIIViA, TEKYIIEr0 KOHTPOJISI
¥ IPOMEXKYTOYHOH aTTecTaIuu
634034, Tomckast obmacth, T.
Tomck, JlennHa npocrekt, a. 43,
210

Aymutopus JUTS MIPOBEICHUS
VUeOHBIX 3aHATHH BCEX THUIIOB,
KYpCOBOT'O MIPOCKTHPOBAHUS,
KOHCYJIbTAIHiA, TEKYIIEr0 KOHTPOJISI
Y IPOMEXKYTOYHOH aTTecTaIluu
634034, Tomckass o006macth, T.
Tomck, Jlennna mnpocmekt, a. 43,
215

Komnsrotep — 1mrt.; Ilpoektop - 2 mrT.
Komrutekt yaeOHOM Mebenu Ha 132 mocaouHbIX MECT

Aynutopus JUTSt MIPOBEICHHUS
yUeOHBIX 3aHATHH BCEX THUIIOB,
KypCOBOT'O MIPOCKTHPOBAHUS,
KOHCYJIbTAIIUi, TEKYIIET0 KOHTPOJIS
U TIPOMEKYTOUHOM aTTecTaIuu
634034, Tomckast obmacth, T.
Tomck, Jlennna mpocmekt, a. 43,
206

Kommnsrorep — 1 mt.; [Ipoextop - 1 mt.; TeneBuzop - 1 .
KomrmiekT yueOHoi Mebenu Ha 50 mocagouHbIX MECT

Aynurtopus s IIpOBEAEHUA
y4eOHBIX 3aHATHH BCEX THIIOB,
KYpCOBOTO POCKTUPOBAHUS,
KOHCYJIbTAlINH, TEKYIIEr0 KOHTPOJIS
Y IPOMEXYTOYHOM aTTeCcTalliu
634034, Tomckast obmacte, T.
Tomck, Jlenuna mpocmekt, a. 43,
207

Kommnerorep — 1 mt.; [Ipoextop - 1 m.
KomruiekT yueOHOM Mebenu Ha 26 mocaioqHbIX MECT

Aynutopus JUISt MIPOBEICHUS
yueOHBIX 3aHATHH BCEX THUIIOB,
KypCOBOT'O MIPOEKTHPOBAHUS,
KOHCYJIbTAIU{, TEKYIIET0 KOHTPOJISI
Y IPOMEXYTOYHOM aTTeCTalliu

634034, Tomckass obnacTh, T.
Tomck, JlenmHa mpocmekt, a. 43,

208

KommmekT yuebHoit Mmebenn Ha 28 1mocaJouHbIX MECT

Aynutopus Ui IIPOBEACHUS
y4eOHBIX 3aHATHH BCeX THIIOB,
KYpPCOBOTO IIPOEKTUPOBAHUS,
KOHCYNbTAIUH, TEKYILETO KOHTPOJIS
U [IPOMEXYTOYHOM aTTecTalyu

634034, Tomckass obnacTh, T.

Tomck, JlenmHa mpocrekt, a. 43,
117

Komrmmiekr yueOHol mebenu Ha 40 mocagounbix mect; Lkad
obmenabopatopHbli - 3 mwT.; Ctoi 1abopaTopHbI - 23 mIT.

Aynutopus Ui IIPOBEACHUS
y4eOHBIX 3aHATHH BCEX THIIOB,
KYpPCOBOT'O MIPOEKTUPOBAHUS,
KOHCYJbTAIUH, TEKYILETO KOHTPOJIS
U TPOMEXKYTOUYHOM  arrecTanuu
(Yuebnas nmabopaTopus)

634034, Tomckass 001acTh, T.
Tomck, JlenmHa mpocmekT, a. 43,
108

Komnerotep - 8 mt.; [lpunrep - 3 mr.; [IpoexTop - 1 mt.;
Komruiekt yueOHol mebenu Ha 25 mocagounbix mect; Llkad
obmenabopaTopHbI - 2 mT.; Tym0a mogkaTHas - 1 .
JlabopatopHas pabora "Onrudeckast akTHBHOCTE' - 1
wit.;JJaboparopras ycranoBka "3akon Credana-
6onpiMana"P2350101 - 1 wrr.;lefikep-unky6atop ES-20 - 1
mt.;JlaboparopHas pabora "MHTepdhepomerp Maiikenscona" - 1
mt.;JlaboparopHas pabora "Omeir @panka-I'epma ¢ pryreio” - 1
mrt.; [ Tpu6op "Kompma HetoToHa" - 1 m.;Mukpockon "[Tomam" - 1
mrt.; [ Ipermsnonnstit mHTEpdepomerp Maiikenscona - 1 mr.;[Ipubop
KPC-S230CWX 118.380TBaun,2.97,0. 11k Bugcokam. - 1

mt.; [Tpu6op "Croexrp H2" - 1 mt.; Y craHOBKA IS HICCIIEAOBAaHUS
CBETA C Pa3IMYbIMU COCTOSHUSIMH IOJSIPH3aMy - 1 mIT.;Y cTaHOBKA
JUISL ICCTIeTOBAHMS 3aKOHOB TETIOBOT'O M3ITydeHHs - 1
IIT.; Y CTAHOBKA JJIsl 9KCTIEPEMEHT. MPOBEPKH COOTHOIICHUS




HaunmenoBanme CIIeMHAJTBbHBIX

Ne . HaumenoBaHue 060pynoBaHus
MOMeIeHH
Heonpenen. it GoToHoB - 1 mT.;T'oHnOMeTp - 2 mmT.;JlaboparopHas
pabota "Omnpenenenue ckopocty ceera” - 1 mT.;Y cTaHOBKA s
uccnenoBanus nudpakuu OpayHrodepa Ha MepHOTIY ECKOH
cTpykType - 1 mrt.;¥cranoBka nabopar " OnpezeneHue GOKyCHBIX
paccrosiauit " - 1 mT.;JlabopaTopHas pabora "HabmroneHue u
M3MEpEHHUE CIIEKTPOB, U ONpe/eTICHNE ONTHUECKHUX MTapaMeTPOB
npu3M" - 2 mtT.; Y cTaHOBKA JUId olpeeseHust mocTosHHoN [Tnanka
CIeKTpOMeTp.MeToAOoM - | 1T.;VicTounnk pryTHSIi - 2 mT.;IIprndop
"OnbiT @panka u 'epua - 1 mr.
8. Aymutopus  ans npoBeaeHus | Kommerorep — 3 mT.
y4eOHBIX 3aHATHHA BceX TUNOB, | KoMruiekT yueOHo# Mebenn Ha 25 mocaloqHbIX MECT
KypCOBOI'O npoektupoBanus, | Jlaboparopras padora "OmsiT @panka-I'epua ¢ pryreo" - 1 1mT.;
KOHCYIbTalui, Tekymero koutpons | [onspumerp ms sxunkux cpen CM-3 - 1 mr.; [Tpu6op HY 5002 0-
U mpoMexyrouHoi arrecranuu | S0V-2A - 1 mr.; JlabopatopHas pabora "MuTephepomerp
(YueOHnas naboparopus) Maiikenscona" - 1 mT.; MoaynbHbl yueOHbIH KoMITIekc MYK-OK
634034, Tomckass ob6macte, 1. | "KBaHTOBas ontuka" - 2 mrt.; MoHOXpoMmatop MYM - 1 mit.;
Tomck, Jlenmna npocnekr, a. 43, | [Ipu6op "Konbua HetotoHa" - 1 mit.; MHTepdepomerp Kamena - 1
ont02 IT.; Y4eOHBIN MprOOop IS UCCIEI0BaHMS TTOSIPU3aIiH cBeTa - 1
wt.; [Tpu6op "Ionepuzanus” - 1 mwr.; [Ipubop MXD-5040
i dp.MyIBTUMETp - 2 WT.; Y4eOHO-1a00paTOpHBI KOMIUIEKC 110
¢msuke 4.3 - 1 wT.; MoayabHbIA yueOHbI komiieke MYK-OB
"Onruka 1 TeroBoe u3nydenue" - 2 mr.; JlaboparopHas padora
"HaGmroneHre u u3MepeHre CeKTPOB, U OlpeleJIeHNe ONTHIECKUX
napameTpoB npusm" - 2 wrt.; Uarepdepomerp "dabdpu-Ileppo"” - 2
wt.; Marepdepomerp JIMP-1 - 1 mir.; MuTtepdepomerp Padpu Ilepo
- 1 wr.; Pedpakromerp nabopatopusiit UP®-4545-2M - 1 mr.; Becbl
naboparopusie BJITD-5000r ¢ rupeit kanubpoBouHoii 2 kr F2 - 1
wt.; ['onnomerp - 1 wt.; ObopynoBanue ajst sabopatopun Ousnka
4.3 - 1 wr.; [pubop KPC-S230CWX 1i8.380TBnun,f2.97,0. 11k
BUjieoKaM. - 1 mT.; YcraHoBka sabopar " Omnpezenenue GOKyCHBIX
paccrosuuii " - 1 mT.; JlabopatopHas padora "JIuneitHbie crieKTpsI" -
3 wir.; l'onnomerp I'C-2 - 4 mt.; Jlaboparopnas ycranoBka OITK-02
- 1 wr.; JlaGoparophnas pabora "Iudpakuus Ha cucremax menei u
JudpakumoHHbIx pemerkax” - 1 mwr.; JlaboparopHasi ycraHOBKa
[omspu3zanus - 1 mt.;JIY OcHOBHBIE CBOICTBA BOTHOBHBIX SIBIICHUN
- 1 mt.;Mukpockon "ITomam" - 1 mr.;ITupomerp Ilpomuas-M1 - 1
mIT.; J{eTeKTop CIMHTWUISILUOHHBIN - 2 IT.; ICTOYHUK PTYTHBIH - 1
wt.; [Tpu6op HY3005 0-30V-5A - 2 mrt.; [Tpubop HY3010E, 030V-
10A 2XLED - 2 mwt.;
0. Aymutopus  gna npoBeaeHus | Ilpoekrtop - 1 mT.; Komosrotep — 24 mt.
yueOHBIX 3aHATHH Bcex TuNoB, | Jlocka marauTHO-MapkepHas 100x150 cm Genasi, mOBOpOTHaA,
KYpCOBOT'O MIPOEKTUPOBAHMUS, | MOOWIbHASA - | mIT.;
KOHCYJIbTAIMH, TeKyIero Koutpoist | Komrmiekr yueOHoi mebenu Ha 18 mocampounsix mect; Llkad mis
U TPOMEXKYTOYHOM  aTTECTallMH | JOKYMEHTOB - 8 mT.; Tym0a mogkaTHas - 1 miT.
(KoMmrsroTepHBIi Ki1acc)
634034, ToMckas 001acCTb, T.
Tomck, CoBerckas ynuia, 1. 73,
crp. 1
527
10. | Aymutopuss  mis  mposeneHus | [Ipoextop - 1 mr.; IpunTep - 2 mt.; Komnsrotep - 20 mT.
yaeOHBIX 3aHATHH BceX Tumos, | llkad ams TOKyMEeHTOB - 5 miT.
KYpCOBOTO MIPOEKTUPOBAHUS,
KOHCYJbTAIUH, TEKYIETO KOHTPOJIS
U TPOMEXYTOUYHOM  aTTecTaluu
(KoMIsroTepHBIH KITacc)
634034, Tomckas o01acThb, T.
Tomck, CoBerckas ynuma, 1. 73,
ctp. 1
528
11. | Aymutopuss s mposeaenus | Kommsrotep - 11 m.; IlpunTep - 2

y‘le6HLIX 3aHATUH  BCEX THIIOB,




HaunmenoBanme CIIeMHAJTBbHBIX

N HaumenoBaHue 060pynoBaHus
TOM eLIIeHUI1

KypCOBOTO npoekTupoBanus, | Komruiekt yaeOHoM Mebenn Ha 20 mocamognsrx Mect; lIkad mis
KOHCYJIbTAIUH, TEKYIEro KOHTPosst | onexapl - 1 mt.; kad ans nokymenros - 2 mt.; Tymba

U TPOMEXKYTOYHOM  aTTecTallMu | cTanuoHapHas - 3 mT.; Cremnax - 15 mr,;

(KommbroTepHslii Kiacc)
634034, TomMckast 0011aCTh, T.
Tomck, CoBerckas ynuua, 1. 73,
ctp. 1

531

12. | Ayautopus  mna  mposeneHus | Kommerotep - 1 mt.; TeneBusop - 1 mr.

y4eOHBIX 3aHATHHA Bcex TUNOB, | Jlocka aynuropHas nmoBoporHas - 1 mT.; Kommekr yueOHoii mebenu
KYpCOBOT'O poekTHpoBaHus, | Ha 30 MocaJOYHBIX MECT

KOHCYJIbTAIMH, TEKYILEro KOHTPOJISI
U IPOMEXKYTOYHOM aTTecTanuu
634034, Tomckas obmacth, T.
Tomck, CoBerckas ymuma, 1. 73,
ctp. 1

533

13. | Aymutopus  gna nposenenus | Kommsrotep - 91 wT.; Ilpuntep - 2 mr.; Ilpoektop - 3 mT.
y4eOHBIX 3aHATHH BceX TUNOB, | Jlocka aynuropHas HacteHHas - 1 mr.; Kommiekt yueOHo# Mebenn
KYpCOBOI'O MIPOEKTUPOBaHUS, | Ha 168 mocagouHBIX MECT

KOHCYJIbTAIUi{, TEKYIEr0 KOHTPOJIS
Y IPOMEXYTOYHOM aTTeCcTalliu

634034, Tomckast obmacte, T.
Tomck, Jlennna mpocmekt, a. 30,
234

14. | Aynutopust g nposeneHusa | Kommnbsrotep - 94 mir.; [Ipoextop - 1 mr .

y4eOHBIX 3aHATUH Bcex THIOB, | Jlocka aynuropHas HacteHHas — 1; KommiexT yueOHoil meGenn Ha
KypCOBOT'O MIPOEKTUPOBaHUS, | 98 mocagOvHBIX MeCT

KOHCYJIbTallui, TEKYILIEr0 KOHTPOJIS
Y IPOMEXYTOYHOM aTTeCcTalliu
634034, Tomckas 00J1acTb, T.

Tomck, Jlennna npocrmexT, 1. 30,
227

15. | Aymutopuss  mna  mposenerus | Kommberotep - 1 mt.; IpoekTop - 1 mT.

yueOHBIX 3aHATHH Bcex TuNoB, | Kommiekt yueOHoM Mebenn Ha 25 mocaJodHbIX MECT
KYpPCOBOTO IIPOEKTUPOBAHUS,
KOHCYNbTAIUH, TEKYILETO KOHTPOJIS
U IIPOMEXYTOYHOM aTTecTaluu
634034, Tomckas 00J1acTb, T.

Tomck, JIennna npocmexT, 1. 43,
122

16. | Aymutopuss  jusi npoBeaenus | KomruiekT yueOHo# mebenu Ha 20 mMocaiodHbIX MECT
y4eOHBIX 3aHATHH BCEX THIIOB,
KYpPCOBOT'O MIPOEKTUPOBAHUS,
KOHCYJbTAIUH, TEKYILETO KOHTPOJIS
U IIPOMEKYTOYHOM aTTecTalu
634034, Tomckas o01acThb, T.

Tomck, JIennna npocmiexT, 1. 43,
127

Pabouas mporpamma cocraBieHa Ha ocHoBe OOIeH XapaKTEpUCTHKH 00pa3oBaTeIbHOMN
IIPOrpamMMBbl 110 HAMIPABICHHIO
03.03.02 — ®uzuka; 05.03.06 — Dxonorus u npupoaonoib3osanue; 15.03.01 —-MammnHocTpoeHue;
15.03.04 — ABromaTM3anus TEXHOJOTHMUECKUX TMPOLECCOB U Mpou3BojacTB; 15.03.06 —
MexaTtpornuka u poOororexuuka; 18.03.01 — Xwumunueckas Ttexnonorus; 19.03.01 -
buotexnonorus; 20.03.01 — Texnocdepnas OezomacHocTs; 21.03.02 — 3emieycTpoicTBO H
kagactpsel: 22.03.01 — Marepuanosenenue u TexHosorus Mmarepuanos; 27.03.05 — lHHOBaTHKa.

(mpuema 2020 1., ouHas popma oOydeHus).



PazpaboTunk(n):

JOJKHOCTB dUO

JlonieHT Kpasuenko H.C.

[Iporpamma  omoOpena  Ha  3acemaHuu  Belnyckatomed — Ilkonbl  vHXKEHEpHOTO
npeanpuHuMarenbeTBa (mpotokos ot 28.08.2020 r. Ned).

Jlupexrop 2
[1Iko1bI HHKEHEPHOTO HpEANPUHUMATENILCTBA Vi

OJIITHCH

://\. A. Ocajraenko/



