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1. Ilean ocBOEeHMSI AN CHMIIJIMHBI

LleassMu  OCBOGHHS JUCHUIUIMHBI  SIBIsieTcss  (OPMHUpOBaHHE y  OOYYarOIIUXCS
onpenenenHoro OOIl (m. 5 OOmeit xapakrepuctuku OOII) coctaBa KOMOETEHUUH Ui

MOATOTOBKHU K MPOo(heCCHOHATBHOM NeITeIbHOCTH.

CocraBasiomnme pe3yjabTaToB OCBOCHUSA (IleCKpﬂﬂTOPLI KOM]’[eTeHlll/ll/l)

KOMHI::eHHunn HaumeHnoBanue m
KOMIIETEHIIUHU KOH aAuMEHOBaHue
BrnageeT onsITOM IpUMEHEHHUS 3aKOHOB €CTECTBEHHBIX HAYK H
VK(Y)- MaTeMaTHYECKUX METOAOB M MOJICIICH /IJIs peIIeHIs 3a1a4
1B1 TEOPETHIECKOTO U MIPHUKIIAJTHOTO XapaKkTepa
Cnocoben =
OCYILLECTBIIATE Biiageet penpoayKTUBHBIMU METOJaMH I103HABATEILHON
TIOMCK, VK(Y)- JIESITEIBHOCTH U MBICIIMTEIbHBIMU OIEPALMSIMU [Tl PEIICHUS
KpUTHYECKHil 1LB2 3a/1a4 €CTeCTBEHHOHAYYHBIX TUCITAITIIH
aHaIN3 U CHHTE3
VK(Y)-1 Egg;gr;iﬂﬂ’ YK(V)- YMeer pemaTs 3a1a4d TEOPETUYECKOTO U MPHUKIAJIHOTO
CHCTEMHEL 1.V1 XapakTepa
TOIXOT Ut Ymeer 0000maTs yCBOSIEMbIE 3HAHUS €CTECTBEHHBIX HAYK
peleHus YK(Y)- KaTEeropusIMU CHCTEMHOTO aHalIN3a U TIOJX0/a U
HOCTABIIEHHBIX 1.¥2 MBICIIUTENEHBIMHA OIIEPAIlUsIMH aHAIIN3a, CHHTE3a, CPABHEHUS U
3amaq OIICHKH
YK(Y)- 3HaeT 3aKOHBI €CTECTBCHHBIX HAYK M MaTEMATHICCKHE METOIBI
1.31 TEOPETHIECKOTO XapakTepa
YK(Y)- 3HaeT penpoayKTUBHbBIE METOBI TIO3HABATEILHOU JEATEIHHOCTH,
1.32 MPU3HAKK CUCTEMHOTO TIOJIX0J1a M CHCTEMHOTO aHaJv3a
BrnazmeeT ombITOM IIIaHUPOBAHUS U IPOBENCHUS (HPU3NIECKUX
T'otoB HCCCIOBAaHUN B 00JIACTH ONTUKH, KBAHTOBON MEXaHUKH U
TIPUMEHSATH OIIK(Y)- aTOMHOH (DM3UKH, OIIEHKH TOYHOCTH M MTOTPEUTHOCTH N3MEPEHUiA,
(hyHIaMeHTaIbH 3.B7 aHaJM3a IOJyYeHHBIX PE3yIbTaTOB
13(S
MaTeMaTHIECKH
s YMeert BRIOMpaTh 3aKOHOMEPHOCTH JUIS PEIICHNUS 3a/1a4 ONTHKH,
€CTCCTBCHHOHAY KBaHTOBOI MEXaHUKH M aTOMHOW ()U3UKH, HCXOSI U3 aHAIIN3a
OIIK(Y)-3 IHBIC YCIIOBUSI, OOBSICHATH HA YPOBHE THUIIOTE3 OTKIOHEHHS
OOILICHHKCHEPH OIIK(Y)- [OJIy4YEHHBIX SKCIIEPUMEHTAaIbHBIX JaHHBIX OT U3BECTHBIX
BIC 3HAHHA B 3.v7 TEOPETUYECKUX U IKCIIEPUMEHTANIBHBIX 3aBHCUMOCTEN
npodeccronans
HOH
JeSTeTHbHOCTH
OIIK(Y)- | 3Haer QpynraMeHTaIbHbIC 3aKOHBI ONITHKH, KBAHTOBO! MEXaHUKH
337 ¥ aTOMHOH (U3UKH

2. Mecto aucuumiannel (MmoayJs) B ctpykrype OOII

JuctumimHa oTHOCUTCS K 0a3oBoi wactu brmoka 1 ydeOHOro miaHa oOpazoBaTeNbHON

IPOrPaMMBI.

3. Ilnanupyemble pe3yJIbTaThl 00yUeHHs N0 TUCHUIITIHHE

[Tocne ycrenHoro OCBOCHUS AUCHUILUIMHBI OyAyT cHOPMUPOBAHBI PE3yJIbTaThl 00YUYEHUSI:

ILnanupyemble pe3yJabTAThI 00Y4eHHUsI M0 TUCIUILIIHHE Komnerenumn
Kon HaunmenoBanue a1
P 1 | [IpumeHsaTh 3HaHUS OOIINX 3aKOHOB, TEOPHIA, ypaBHEHUH, YK(V)-1.
METO0B (PM3HMKHU IIPH PEIICHUH 3a/1a4 B TPO(ecCHOHATbHON OIIK(Y)-1
JeSTeIbHOCTH
P/ 2 | BemonHsaTh pu3nyecknii SKCIEpUMEHT ¢ npuBiiedeHrnemM MetonoB | YK(VY)-1.




MaremMaTuyeckoi ctatuctuku u UT OIIK(Y)-1

P13 | Bragetb MeTOIaMU TEOPETUUECKOTO U SKCIIEPUMEHTATBLHOTO YK(V)-1.
HCCIIEI0BaHMS, METOJIaMHU TTOMCKa U 00padoTKU HH(pOpMaInu, OIIK(Y)-1
METOJIaMU PEIICHMS 331a4 C MPUBJICUCHUEM TOTYyUYSHHBIX 3HAHUN

P/14 | Bnamerb OCHOBHBIMU IIprieMaMu OOpaOOTKH | aHAIM3a YK(VY)-1.

9KCIIEPUMEHTAIBHBIX JIaHHBIX, MOJIY4YeHHBbIX NTpu Teopetnueckux | OIK(Y)-1
U 3KCIIEPUMEHTAIBHBIX UCCIIE0BaHUAX ¢ ucnosb3oBaHueM [1K u
MPUKIIAJHBIX IPOTPAMMHBIX CPEJCTB KOMIIBIOTEPHOU TpapuKu

OneHoYHbIe MEPOIPHUATHS TEKYLIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluy MPE/ICTABICHbI B
KaJICHIapHOM PEUTHHT-TUIAaHE TUCIUTUTHHBIL.

4. CTpyKTYypa M coJiepKaHue TUCUUIIMHBI
OcHosHbie U0bl YUeOHOU 0essmelbHOCMU

Pa3aenanl AucHUNIMHBI DopMUpyeMbIi Buabl yueOHoit Oo0LeMm
pe3yabTat AeATeTbHOCTH BpeMEeHH,
o0yueHus mo q.
AUCHMILINHE
Pasznen (moayanb) 1. PJ11-PJ14 Jlexiuu 14
OEeKTPOMarHUTHBIE BOJHBI. [TpakTHyeckue 3aHATUS 16
Bonnosas onTuka JlaboparopHble 3aHATHS 10
CamocrosrenbHas pabora | 58
Pazngean (moay.n) 2. P1-P4 Jlexmuu 18
KganroBas ¢uzuka. Ousnka [IpakTuueckue 3aHATHS 16
aTOMOB, MOJIEKYJI, aTOMHOT'O JlaboparopHble 3aHATHS 14
Apa U SJIEMEHTAPHBIX YaCTHUI] CamocrosrenbHas pabora | 70

Copaeprxkanue pa3ienoB AUCIUTUTHHBL:

Pazgen 1. Dy1eKTpoMarHuTHbIEC BOJIHBL. BosiHOBasi onTHKA |

JuddepenunanbHoe ypaBHEHHE s DJIEKTPOMArHUTHOM BOJHBI M €r0  peEIIEHHE.
KopnyckynspHo-BOIHOBOH Tyanu3M CBOWCTB cBeTa. BOIHBI ONTHUYECKOTO AUana3oHa (CBETOBBIE
BOJHBI) — YAacTHBIM cCilydyall »JIEKTpPOMAarHWTHBIX BOJH. MHTepdepeHLus IMIOCKUX
MOHOXPOMAaTHYECKMX CBETOBBIX BOJH. KOrepeHTHOCTh (BpEeMEHHash M MPOCTPAHCTBEHHAs).
Mertonbl nony4eHus: KOrepeHTHBIX CBETOBBIX BOJIH U HaOroAeHus uHTeppepeHunn. Jnppaxuus
cgeta. [Ipunnun Itoitirenca-®penens. Audpaxius Openenst u @paynrodepa. Aucnepeus cera.
Knaccuueckas teopust nucnepcun. [lornomenue csera. Paccessnue ceera. [lonspuzanus cBeta
npu orpakeHuH. HHTepdepeHIMs MOMAPU30BaHHBIX Jydel. TeroBoe H3IydyeHHE U €ro
XapakTEepUCTUKH. 3akoHbl TerioBoro uinydenus (Kupxroda, Credana-bonsiimana, Buna).
KsanToBas runoresa [1nanka. ®opmyna [1nanxka.

TeMbl JTeKUMi:
Jlekuus 1. DnexkTpoMarHuTHBIE BOJHBI U UX CBOMCTBA
Jlextus 2. UaTepdepeHIus BoIH, CIOKEHUE BOJTH. DHEPTHUs BOJTHBI
Jlexuwms 3. UaTepdepenius cBera
Jlexnus 4. Audpakus ceera. Metop 30 Openens
Jlexums 5. dudpakuus cBeta, mudpakiimoHHas pemeTka
Jlexuus 6. Ilongpuzanus ceera
Jlekuus 7. lucniepcusi, MOTJIOIIEHUE CBETA
Jlexuus 8. TennoBoe U3IIy4eHUE



TeMbl NPaKTUYECKUX 3aHATHIA:
1.BBogHOE 3aHsiTHE. DJIEKTPOMATrHUTHBIC BOJIHBI U UX CBOMCTBA
2. Cnoxenue BoiH. MHTEpdepentins BoaH
3. UaTepdepenmus creta
4. Iudpaxus Openens. Meron 308 OpeHers.
5. Mudpakuus @paynrodepa. AnuppakinronHas pemerka
6. Ilonapuzanus cBera
7. Aucnepcus ceera. [lormomenue ceera
8. TemnmoBoe U3IydyeHue

Ha3Banus j1abopaTopHbIX padoT:
. 0-01. Onpenenenue raaBHOTO (GOKYCHOT'O PACCTOSHUS TOHKHUX JIMH3.
. 0-03. U3mepenne mokazaress MpeIOMIICHUS KUIKOCTH C TIOMOIILI0 pedpakToMeTpa.
. O-04. UccnenoBanue sSBIEHUS TUCIIEPCUN CBETA.
. 0-09. UnTepdepomeTp MaiikenbcoHa.
. 0-07. N3mepenne nocrossHHON [11aHKa CIEKTPOMETPUYECKUM METOIOM.
. O-10. HM3mepenue CBETOBOMl BOJIHBI W pajuyca KPUBH3HBI JIMH3bI C TMOMOIIBIO KOJIEI
Herorona.
7. O-22. UccnenoBanue nudpakiiuy CBeTa Ha MEPUOIHUECCKUX CTPYKTypax
8. O-11. V3mepeHune IIMHBI CBETOBOM BOJHBI C TOMOIIBIO JU(PPAKIIUOHHON PELIETKH.

N DN AW —

9. O-14. Ompenenenune mocrossHHol Credana-bonbpiMana u moctostHHOM [lmanka mpu

MOMOIIHA ONTUYECKOTO MUPOMETPA C UCUE3AI0IIEH HUTHIO.

10. O-15. Uzyuenue BHeNIHETO (OTO-IEKTPUIECKOTO A PeKTa u onpeesecHue MOCTOSTHHON

IInanka.

1. 0-23. Onpit FOHTAa.

12. 0-06. UaTepdepeHius cBeTa OT KOTEePEHTHBIX TOYCYHBIX HCTOYHHUKOB.

13. O-16. OnpeneneHne CKOPOCTU CBETA

14. 023. Uzyuenue qudpakiny cBeTa Ha MEPUOJINIECKUX CTPYKTypax

15. 0-04. V3ydeHne 3aBUCUMOCTH TOKAa3aTels MPEJIOMIICHUS MNPHU3Mbl OT JJIMHBI BOJIHBI
cBeTa

16. MoaO-01. HopmanibHas nucnepcusi.

17.  MogO-02. AHomanbpHas AuCIEpCHs.

18. O-10. M3mepenre MJIMHBI CBETOBOW BOJHBI M Pajinyca KPUBHU3HBI JIMH3BI C MOMOIIIBIO
koJiery HeroTona

19. O-12. OmpeneneHue IIUHBI CBETOBOM BOJHBI HWHTEPHEPEHIIMOHHBIM METOJOM C

MOMOIIbI0 Ounpu3Mbl DpeHers.

Paznen 2. KBantoBass ¢pusmkxa. dusuka aTtoMoB, MOJIEKYJ, ATOMHOIO siipa H
3JIEMEHTAPHBIX YaCTHI

CBeToBbIC KBAaHTHl. ODHEpPrHs, MMIyJIbc M Macca (GoToHOB. DPoT0d(h(PeKT M ero 3aKOHBHIL.
VpaBHenne OiHmTEHHA st PoTodddekTa M IKCIEPUMEHTATBLHBIE METOIbI €ro ITPOBEPKH.
O¢pdexr Komnrona. [lanenue cera. KopmycKynsipHO-BOJIHOBOW ayalu3M MaTepUU U €ro
onbITHOE obocHOBaHue. ['mnore3a ae bpoiina. CooTHolIeHne HeomnpeaeneHHocTel. BomHoBas
(GyHKIMS U ee cTaTUCTUYecKHi cMbIci. YpaBHenue llpeaunrepa (BpeMeHHOE U CTallMOHAPHOE).
Yactuia B oqHOMEpHOW NOTeHIMANbHOU siMe. TyHHenbHbIN 3¢ dexT. [Ipubnmkenne cuIbHONH 1
cnaboit cBszu. Mojenb CBOOOTHBIX D3JIEKTPOHOB. OJIEMEHTHl 30HHOH TEOpUH KPHCTAJIOB.
Ypoeenb @epmu. Jlenenue TBepAbIX TNl Ha JUAIEKTPUKH, METAJIbL, IMOJYIPOBOJHUKH.
KBanToBasg Teopus  AJIEKTPONPOBOJAHOCTH M TEIUIONPOBOAHOCTH MeTauioB. CrTpoeHue
KpUCTAJJIOB. THIBI MEKaTOMHOM CBSI3M B TBEPJIBIX Tenax. JledekTsl B kpucramiax (TOUeyHbIE,
JUHENHbIE — aucinokauuu). IlnacTMyHOCTP M HPOYHOCTH TBEPABIX Tel. PemerouHas
TeIIONpPOBOAHOCTh. D dext Méccbayspa u ero mpumeHeHue. OU3NUECKHE OCHOBBI METO/OB
KOHTpOJIsSI KaueCTBa MaTEpUasoB.



Snepnas monenb aroma. ATom Boaopoaa mo teopur bopa. IIpocTpaHCTBEHHOE KBAaHTOBAHUE.
Cnun anextpoHa. AtoM Bogopona mo teopuu llpenunHrepa. MHOr0371€KTPOHHBIE ATOMBI.
[Mpunmun Ilaymu. Ilepuonnueckas cucrema »snemeHtoB .M. MenneneeBa. Monekyibl.
Monekynsl  Bomopoma. OOMmeHHoe B3aumopeiicTBue. PamnoakTuBHOCTh. PammoakTuBHOE
IpeBpalleHre saep. SnepHple  peakuMM W HUX  OCHOBHbIE Tulbl. VcKyccTBeHHas
panunoakTuBHOCTB*. llemHas peaxuus neneHus. Spepusiii peakrop. [IpoGiema yrnpaBisieMbIx
TEPMOSIACPHBIX peaKIuii. IKOJOTUUECKHE BOPOCHI COBPEMEHHON YHEPTETUKHI *.

Uepapxus ctpykryp matepuu. YacTuibl v aHTHYacTUIIBl. DOTOHBI, JICTITOHBI, aAPOHBI (ME30HHI,
Oapuonbl, runeponsl). DyHIaMeHTalbHbIE B3auMojeiicTBus. CucTeMaTHKa 3JIeMEHTapHBIX
YacTHII.

TeMbl JeKUMi:
Jlekug 1. DneMeHTEl KBAHTOBOM MEXaHUKH
Jlexuus 2. Ypasuenue lllpenunrepa u ero npuMeHeHue
Jlexums 3. Ypasuenue lllpenunrepa u ero npuMeHeHHEe, TYHHEIbHBIN 3P QeKT
Jlexuus 4. Knaccuueckas Teopus CTpOEHUS aTOMa
Jlexmms 5. DneMeHTHl (PU3UKHA TBEPJOTO TEIa
Jlexuus 6. MHOTO371€KTPOHHBIE ATOMBbI
Jlexums 7. DneMeHTHI siAepHON (HU3UKH
Jlexuus 8. DnemMeHTapHbIe YaCTULIBI U UX CBOKCTBA

Tembl IPaKTHYECKUX 3aHATHA:
1. ®ororddext, naBnenue ceera. Bonnsl ae bpotins
2. Dddexr Komnrona
3. YpaBuenue lpeaunrepa u ero npuMeHeHHE.
4. Atom Bosiopoaa
5. CocTaB M XapaKTEPUCTUKN aTOMHBIX sA1Iep. A nepHble peakiuu
6. DneMeHTapHbIEe YaCTULIBI U UX CBONCTBA
7. KoHTtponbHas pabota

Ha3Banus 1adopaTopHbIX padoT:
. 0-07. N3mepenne nocrosiHHON [1naHKa CIEKTPOMETPUYECKUM METOOM.
. 0O-22. UccnenoBanue audpakiiui CBeTa Ha MEPUOJINUECCKUX CTPYKTYpax
A-01. OnbiT ®panka u I'epua
A-02. CratucTuka cyeTa 3JIeMEHTAPHbBIX YaCTHIL
0-23. Onpit FOHra.
0-06. MnaTepdepenIus cBeTa OT KOT€PEHTHBIX TOYEUHBIX HCTOYHUKOB.
O-16. OnpeneneHune cKOpoCTH CBETA
. 023. U3yuenne nudpakimy cBeTa Ha IEPUOUUECKUX CTPYKTYpax
. 0-04. N3yueHue 3aBUCUMOCTH TTOKa3aTelIsl MPEJIOMIICHUSI IPU3MBI OT JJIMHBI BOJIHBI CBETA

VX NA U AW~

5. Opranuszauusi caMOCTOSITEJIbHOM Pa0OThI CTYIEHTOB
CamocrosaTenbHass paboTa CTYJEHTOB TMpPU  HM3YYEHUU AUCUMIUIMHBL  (MOIYJIst)
IpeIyCMOTPEHA B CIEAYIOMIMUX BHIAaX U POpMax:

— PaboTta ¢ JEeKUMOHHBIM MaTepHaloM, TOUCK M 0030p JHUTEpaTyphl M 3JICKTPOHHBIX
MCTOYHUKOB MHGOPMAIUH 110 UHAWBHUIYAIbHO 33JaHHOM Mpobieme Kypca;

— Pabota B »yeKTpOHHOM Kypce (M3yueHHE TEOPETHYECKOro MaTepuaja, BBIIOJHEHUE
WHIUBHUIYaJIbHBIX 3aJaHUM U  KOHTPOJIMPYIOIIUX  MEPOINPUATHMA, BHUPTYaJIbHBIX
1abopaTOPHBIX paboT U 1p.);

— H3yuenue TeM, BEIHECEHHBIX HAa CAMOCTOATEIbHYIO MPOPAOOTKY;

— Ilouck, ananus, CTpyKTypHUpOBaHHE U MPE3EHTALUS WH(OPMAIINH;

— BrInonHenue qoManHux 3a1aHui, OTYETOB 110 JTJAOOPAaTOPHBIM paboTam



— TloaroroBka k 1abopaTopHbIM paboTaM, K MPAKTHUECKUM U CEMUHAPCKUM 3aHATHUSM;
— IloaroToBka K OLIEHUBAIOIIUM MEPONIPUATHIM

6. YueOHO-MeTOAMYeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHre JUCHMIITTHHBI

6.1. YueOHO-MeTOANYECKOE O0ecIieueHne

OcHoBHas1 InTepaTypa

1. CasenbeB U. B. Kypc o6mieit dusuku: yuebnoe nmocodue: B 5 tomax / U.B. CaBenbes. - 5-
e u31. - Cankr-IlerepOypr: Jlans, [6. r.]. - Tom 5: KBantoBas ontuka. AToMHas pu3uka.
®dusuka TBepAOro Tena. Pu3uka aTOMHOTO fA/ipa U 3JeMeHTapHbIX yactull - 2011. - 384 c.
-// Jlanb: anekTpoHHO-OMONMHOTeYHas cuctema. - URL: https://e.lanbook.com/book/708 .
- Pexxum nocryna: u3 kopnoparuBHou cetu TIIY - Tekcr: 35eKkTpoHHbIN

2. .CusyxuH /l. B. O6muii kypc pusuxu yue6Hoe nocodbue: B 5 1. T. 4 : Ontuka / /1. B.
CuByxuH. - 3-e u3z., crep. - Mocksa: ®uszmatnut, 2013. - 792 ¢. - URL:
http://znanium.com/catalog/product/944794.- Pexxum noctyna: U3 KOPIOpaTUBHOM ceTr
TITY .- TeKCT: 3EKTPOHHBIN

3. Cusyxun /I. B. O6muii kypce ¢husuku yuebnoe nocodue: B 5 1. T. 5: AToMHas u sipepHas
¢busmka . - 3-e u3n., crep. / /1. B. CuByxuHn . - Mocka: ®usmaraut, 2008. - 783 ¢. - URL:
http://znanium.com/catalog/product/944829.-Pexum noctymna: u3 KOpImopaTuBHON CETH
TITY .- TeKCT: 3EKTPOHHBIN

4. JHernad A. A. Kypc dusuku : yueOHuK B anekTpoHHOM popmare / A. A. Jlernad, b. M.
SIBopckuid. - 9-e u3 . crep. - MockBa: Akanemus, 2014. - URL- -
: http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf .- Pexwum noctymna: u3
kopriopatuBHO# ceTu TITY .- TeKCT: 3IeKTpOHHBIN

5. Tpodumosa T. U. Kypc ¢pusuku: yueObnuk B anexrpoHHom gopmare / T. W. Tpodpumona.
- 20-e u3n., crep. - MockBa: Akagemus, 2014. -
URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf .- Pexxum nocryna u3
kopriopaTuBHO# ceTu TITY .- TeKCT: 3eKTpOHHBIN

JonosHuTeLHAS JIUTEPATypa

1. Jlanacbepr I' C. Onruka: yyebnoe mocobue / I'. C. JlanncOepr. - 7-¢ u3n. - Mocksa:
OUSMATIIAT, 2017. - 852 c. - Teker: snekTpoHHBIM // JlaHb: 3IEKTPOHHO-
oubmuoreunas cucrema. - URL: https://e.lanbook.com/book/105019 .- Pexum moctyma:
u3 kopnopatuBHoi cetu TITY

2. Omruka: yuebnoe mocobue / B.C. Axunbsmmn, H.JI. Mcromuna, H.B. Kanenosa, HO.U.
Kapkosckuii; mon penakmnueit C.K. Cradeesa. - Cankr-IlerepOypr: Jlans, 2015. - 240 c. -
ISBN 978-5-8114-1671-4. - Tekct: »5eKTpoHHBIH / JlaHb: 31ME€KTPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/56605 . - Pexum pocryma: wus
KopnoparuHoi ceru TITY

3. Tiwopun 1O. U. ®usuka. Onruka: yueonuk / Tropun FO. U., Yepnon U. I1., Kproukos HO.
10. - Tomck: U3n-so TITY, 2009. - 240 c. -
URL: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf..- Pexxum noctymna: u3
kopriopatuBHO# cetn HTbB.- Tekcr: a51iekTpoHHBII

4. Trwopun 0. 1. ®usuka. Kantosas ¢husuka: yueonuk / Tropun 0. U., Yepnos U. I1.,
Kproukos IO. O. - Tomck: U3n-Bo TITY, 2009. - 320 c. -
URL: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf..- Pexxum noctyma: u3
kopriopatuBHOM ceTu TIIY .- TeKCT: 3neKTpOHHBIN

5. Twopun FO.U. ®usuka. SnepHas ¢puzuka. Pusnka 3JIeMEHTApHBIX YacTuIl. Actpodusuka:
yuebnuk / FO.U. Tropun, U.I1. Yepnos, FO.}O. Kproukos. - Tomck: TITY, 2009. - 252 c. -
ISBN 978-5-98298-647-7. - TekcT a5ekTpoHHbIH // JIaHb: 2IEKTPOHHO-OMOIHOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/10284 . - Pexum goctyna: u3
KoprnopatuBHoii cetu TITY



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

6.2 UndopmanmonHoe U MpOorpaMMHoOe odecredeHmne

Internet-pecypcsl (B T.4. B cpeae LMS MOODLE u ap. o6pa3oBarenbHble U OMOIHOTEUHBIE

pecypchl):

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

2. Meroanveckue ykazaHus K JabopaTopHbIM paboTtam:. Pexxum nocryma:
http://uod.tpu.ru/webcenter/portal/oen/method? _adf.ctrl-state=13nnoOxod7_4

3. Meroauueckue ykazaHusl K MPaKTUYECKUM 3aHITUSAM. Pexxum qoctyna:
http://uod.tpu.ru/webcenter/portal/oen/method? _adf.ctrl-state=13nnoOxod7_4

—_—

[Ipodeccuonanpubie 0a3bl JaHHBIX U HH()OPMAITMOHHO-CIIPABOYHBIE CUCTEMBI JIOCTYITHBI

1o cceuike: https://www.lib.tpu.ru/html/irs-and-pdb

Hcnonp3yemMoe TUIIEH3MOHHOE MPOorpaMMHOe obecrieueHue (B cooTBeTcTBUU ¢ IlepeuHem

JIMIEH3HOHHOT0 MporpaMMHoro odecnevyenus: TIIY):

Design Science MathType 6.9 Lite;
Document Foundation LibreOffice;

. Far Manager;

10. Google Chrome;

11. Mozilla Firefox ESR;

12. Notepad++;

13. Putty;

14. Tracker Software PDF-XChange Viewer;
15. WinDjView;

16. XnView Classic

1. Zoom Zoom;

2. 7-Zip;

3. Adobe Acrobat Reader DC;
4. Adobe Flash Player;

5. AkelPad;

6. Cisco Webex Meetings;

7.

8.

9

7. OcoOble TpeOOBAHNS K MATEPUAIBLHO-TeXHHYECKOMY 00ecne4eHHI0 JUCIUIIMHBI
B yuebHOM mporecce ucmosb3yercs cleayroliee JadopaTopHoe 000pyIOBaHUE IS

NPAaKTUYECKHUX M Ja00paTOPHBIX 3aHATHIA:

Ne HaunMenoBanme CrienaJIbHbIX

o HaumenoBaHue 00opyaoBaHust
TOM ellleH M

1 Aymuropuss s nposeneHus | Kommbrotep — 1 it [Ipoektop - 2 mT.

y4eOHBIX 3aHATHH BceX THIOB, | KomruiekT yueOHo#M Mebenn Ha 202 MOCca0IHBIX MECT
KypCOBOTO MPOEKTUPOBAHHUS,
KOHCYJIbTaI[HH, TEKYIIEero
KOHTPOJII W HPOMEXKYTOYHOMH
aTTecTalnu (ITorounas
JICKIIMOHHAS Ay TUTOPYS)

634034, Tomckas o00macTh, T.
Tomck, Jlennna mpocnekt, 1. 43,
210

2 Aynutopust s nposenenus | Komnsrorep — lmt.; IIpoexrop - 2 mirt.

yueOHbIX 3aHATHH Bcex THNOB, | Komruiekt yueOHoii Mebenu Ha 132 nocagjouHbIX MECT
KypCOBOTO MPOEKTUPOBAHMA,
KOHCYJIbTaIHH, TEKYIIETO
KOHTPOJISI W HPOMEXYTOYHOH
aTTecTalnu (ITorounas
JIEKIIMOHHAS ayAUTOPHU)



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
https://www.lib.tpu.ru/html/irs-and-pdb

HanMeHoBaHMe cIeNMAJILHBIX
oM eIeHnii

HaumenoBaHue 00opy1oBaHust

634034, Tomckas o6macTh, T.
Tomck, Jlennna npocnekt, A. 43,
215

Aynuropust s MPOBEACHUS
Y4eOHBIX 3aHATHH BCEX THUIIOB,
KyPCOBOTO MPOCKTHPOBAHUS,
KOHCYJIbTaIHH, TEKYIIEeTo
KOHTPOJII W NPOMEXKYTOYHOMH
aTTecTalnu (VuebHast
nmabopaTopus)

634034, Tomckas o0Omacth, T.
Tomck, Jlennna npocnekt, A. 43,
101

Komnsrotep - 6 mir.

Kommiekr yueOHOW wMebenm Ha 52 mnocagounsix  Mect;llkad
o61enadoparopuslii - 2 mr.;Cron 1abopaTtopHsii - 33 mr.
JlaGopatopHast ~ ycraHOBKa  JUIS  TPOBEACHHS  paboT IO
teme'"TemoemkocTs ra3oB" - 2 mr.; JlabopatopHas ycTaHOBKA JUIs
npoBenieHusT pabor mo Teme "TemmoemkocTs MeramoB" - 1 mT.;
JlabopaTopHast ycTaHOBKa Ui TpOBeNeHHs paboT 1o Teme
"YpaBHEHHE COCTOSHUS HieaimbHOTO raza" ¢ mpumeHenneMm [IK - 1
IIT.;Ta00paTopHas yCTaHOBKA JUII W3Y4YEHUS  BBIHYKACHHBIX
kosicOanuii-mastHuka [lons - 2 mT.;Mastauk OOepbeka - 1 1mT.;
JlabopaTopHasi ycTaHOBKa [UIsi IpoBedeHHs paboT 1o Teme
"YpaBHEeHHE COCTOSHUS M KpUTHdeckas Touka" - 1 mT;
JlabopaTopHasi ycTaHOBKa [Uisi IIpoBeJdeHHs paboT 1o Teme
"Onpenenenue 1mokaszarens aaudadaTbl ra3oB  OpU  TIOMOIIU
ocumusitopa ®iaammepcdenpaa” - 1 wr.;madopaTopHas ycTaHOBKa
JUIT W3yYeHHsT OOOpOTHOTO MasTHHKa - 2 IIT.;abopaTtopHas
YCTaHOBKA JUIA N3y4YCHUS 3aKOHA THPOCKOIIA, 3-X OCEBOT0 TMPOCKOIIA
- 2 wt.; JJabopaTropHast ycTaHOBKA Ul N3yYCHNSI MOMEHTA MHEPINN
paznuusbix Ten,reopemsl Llreiinepa ¢ npumenenuem IIK - 1 mr.;
[pubop "Momyms FOHI™" - 2 mrt.; JlabopaTopHas ycTaHOBKa IUIS
npoBeneHus pabot no Teme "Pacnpennnenue ckopoctu Makcpesia"
- 1 mt.; JJabopaTopHas ycTaHOBKA I H3YYEHUS] MOIYJIS YIPYTOCTH
- 1 mT.; maGopaTtopHas ycTaHOBKa IJIsI M3y4eHHUs 3akoHa ['yka - 2
wt.; JlabopaTopHas ycTaHOBKa JUIsi M3YYEHHUs BBIHYKICHHBIX
konebanuii-maaTHuka Ilons ¢ mpumenenwem IIK - 1 T,
JlabopaTtopHast ycTaHOBKa JuIi W3ydeHHs 3akoHa I'yka ¢
npumenenneM [IK - 1 mT.;Mukpockon MBC-10 - 2 mr.; I[Tpubop
"BeiHyxeHHble  koneOanus" - 1 mr.; VYcraHoBka sabopar
Omnpenenenne yn e Bo3ayxa " - 2 wT.; JlaboparopHast ycraHOBKa
U1l poBesieHust pabot nmo teme "Dddexr Ixoyna-Tomcona" - 1
mr.; JIY H3ydeHus 3IEKTpUYECKHX  METONOB  H3MEPEHUi
HEIJIeKTPUYECKUX BeNMYMH - 1 1mT.; YcraHoBka jabopar "
OrnpeneneHue JUIMHEI pobdera Bozayxa " - 2 mr.; JIY Onpenenenus
mwiotHocTH Ted - 1 mr.; Mammua "OtByma" - 4 mr.; [Ipubop
"MomunTHpe3" - 2 mT.; MasTHUK ¢usndeckuit - 2 mr.;JIY U3yueHus
KOMITCHCAIJHOHHBIX METO/OB M3MepeHHs - | mrT.; MasTHUK - 2 mT.;
Mogpens Kompa - 2 mt.; JlabopaTopHas ycTaHOBKa ISl TIPOBEICHHS
pabor mo Tteme "TemnoeMmkocts raszoB" - 2 1wmT.; JlaBoparopHas
yCTaHOBKa ISl MpOBeJeHUsT pabor mo teme "TeruonpoBoaHOCTh U
JIEKTPONPOBOAHOCTh MeTaiuioB" - 1 mit.; JlabopaTopHas ycraHOBKa
JUISl U3yYCHHUSI 3aKOHA COXPaHEHUs] MEXaHWYECKOW IHEprHH, Kolieca
Makcseia - 1 mit.;rabopatopHasi yCTaHOBKA JUTS U3Y4YEeHUsI MOMEHTa
WHEpPUUU pa3nuyHbIX T1en, Tteopembl llreitmepa - 2 1T
JlabopaTopHas yCcTaHOBKa Ul M3y4YEHUs] 0OOPOTHOTO MasTHHKA - 2
HIT.

Ay,HI/ITOpI/Iﬂ JJIsL MpoBEACHUA
y‘I€6HLIX 3aHATUH  BCEX THIIOB,

KypCOBOTO MPOCKTHPOBAHUS,
KOHCYJIbTAI[HIA, TEKYILEro
KOHTPOJSI M IPOMEKYTOUHOU
aTTecTalu (VuebHast
nmabopaTopus)

634034, Tomckas o0Omacth, T.

Tomck, Jleanmna mpocmekT, A. 43,
104

Kommiekr y4eOHO#T Mebenn Ha 26 mocamounbix Mect; llkad
o01enabopatopHslif - 1 mr.;

Hudposoit mynstumerp APPA-207 - 2 mwr.;JIY Onpenenenus
yckopeHust cBoOoiHoro nagenus - 1 wr.; [Ipudop Conenonp - 1 wr.;
[pubop T-3aBucumocts - 1 wr.; [Ipudop Ipdext Xemna - 1 wr.;JTY
W3mepeHnss 4acToThl KojeOaHWH 3BYKOBOTO [OWama3oHa - | 1T,
[Ipubop mo wuccremoBaHWIO TepMOdJekTp. - 1 1mT.; IIpubop
Onextpormone - 1 mt.; [Ipubop A moaydeHnss MAarHATHOTO TOJA - 1
mrt.; Jlabopat.ycranoBka Tmetommii paspsx - 1 mrT.; ITpubop
"Maruutaoe none" - 1 mr.; [Ipu6op GPS-3030D 0-30V-3A - 1 mrt.;
Ipu6op TepmosnexTpuaecTso - 1 mr.; [Ipudop deppomaraernku - 1
wrt.; biaok mutanus GPS-1830D - 1 mr.; Ipubop "Xomna" - 1 wr.;
[pubop MaruutHoe none - 1 mr.; [Ipubop MakcBemn - 1 1T




HanMeHoBaHMe cIeNMAJILHBIX
oM eIeHnii

HaumenoBaHue 00opy1oBaHust

[Tpubop Ilnasma - 1 wr.; KroBernuna ontudeckas - 1 wr.; [Ipudop
Topman - 1 m.; [Ipubop Pesonanc - 1 mr.;JIYV Hccn. marauTHOrO
mojast ¢  W3MepHuTeNnbHOM  Karymkoit - 1 mr.; IIpubGop
TepMmoanekTponHass smuccus - | mT., YcraHoBka Jsabopar "
Omnpenenenne TemioeMKocTH MetawioB " - 1 mr.; Ocuumtorpad
OCY-20 - 5 mr.; [Tpubop Crepkuu - 1 mT.;

Aymaropus s MPOBEACHUS
y4eOHBIX 3aHSTHH BCEX THIIOB,
KypCOBOTO MPOCKTUPOBAHUS,
KOHCYJIbTaI[HH, TEKYIIEeTo
KOHTPOJII W NPOMEXKYTOYHOMH
aTTecTalu (VuebHast
naboparTopus)

634034, Tomckas o06macTh, T.
Tomck, Jlennna npocnekt, A. 43,
108

Kowmmerotep - 8 mt.; [Ipuntep - 3 mr.; [Ipoektop - 1 mrT.;

Kommnexr ydeOHo#t mebenmn Ha 25 mocamounbix Mect; Illkad
oOrmrenabopaTopHsIi - 2 mT.; Tym0a mogkaTHas - 1 mT.
Jlaboparopras pabora "Ompenenenne ckopoctu ceta" - 1 miT.;
YcTaHOBKa AJISI MCCIIEAOBAHUS 3aKOHOB TEIIOBOTO M3IydeHHS - |
mT.; YcraHoBKa yabopar " OmnpeneneHue GOKYCHBIX PacCTOSHHUMA " -
1 wr.; [Ipu6op "OnbiT ®@panka u I'epua" - 1 wr.; [Ipubop KPC-
S230CWX 1uB.380TBmuH,{2.97,0.11k Bugeokam. - 1 wr.; Illeiikep-
unky6atop ES-20 - 1 mr.; Jlaboparopnas pabora "Hurepdepomerp
Maiikenscona" - 1 mr.; [Ipubop "Komena Hprorona" - 1 mr.;
JlabopatopHast pabora "OnTuyeckass axkTWBHOCTH" - 1 1T
Jlabopatopras ycranoBka "3akon Credana-0ompimana"P2350101 -
1 wrt.; VYcraHoBka Ui ompeneneHus noctosHHo Ilnanka
crekrpoMerp.merogoM - 1 mT.; WCTOYHMK pTYTHBIA - 2 1T
Tonmomerp - 2 mr.; JlJaboparopHas padora "OmnsiT @panka-I'epua c
pryTtei0" - 1 mrT.; [Iperm3nonHsIit nHTEpPepoMeTp MaiikenbcoHa - 1
mt.; [Ipubop "Cnextp H2" - 1 mr.; YcraHOBKa A UCCIICHOBAHUS
CBETa C Pa3lIMubIMU COCTOSHUSMH TOJsIpU3alyy - 1 mr.; YcraHoBKa
sl uccnenoBanus audpaknun @payHrodepa Ha NEPUOANIESCKON
cTpykrype - 1 mr.; Mukpockon "[lomam" - 1 mT.; JlaBopaTopHas
pabora "HalGmiomeHne W W3MEpEHHE CIIEKTPOB, M ONpEAEICHUE
ONTHYECKUX TapamMeTpoB mpusM" - 2 mr.; YCTaHOBKa Jyis
9KCIIEPEMEHT. MPOBEPKU COOTHOIICHHSI Heonpeaes.;uisi GoToHOB - |
IIT.

Aymutopus  AnsS TIPOBEICHHUSA
Y4eOHBIX 3aHSATHH BCEX THIIOB,

KypCOBOTO MPOCKTUPOBAHUS,
KOHCYJIbTaIHH, TEKYIIEero
KOHTPOJII W NPOMEXKYTOYHOMH
aTTecTannu (VuebHast
naboparopus)

634034, Tomckas o06macTh, T.

Tomck, Jlennna npocnekT, A. 43,
OIIT02

Jlaboparopuas pabora "OmbeiTr ®@panka-I'epua ¢ prytsio" - 1 mrT.;
Tonsipumetp s sxunkux cpen CM-3 - 1 mr.; TIpu6op HY 5002 0-
50V-2A - 1 mr.; Jlaboparopnas pabora "UHTepdepomeTp
Maiikenscona" - 1 mr.; Moaynsablid yaeOHbIH KoMuieke MYK-OK
"KBanToBas onrtuka" - 2 mT.; MoHoxpomarop MYM - 1 mr,;
ITpubop "Komena Hetorona" - 1 mr.; UaTepdepomerp Kamena - 1
T.; YueOHbIH npubop Ui MCCIIeAOBaHUs MOJISIPH3aLUKM CBeTa - 1
wr.; [Ipubop "lonepmszamus" - 1 mr.; [Ipubop MXD-5040
dp.MyIbTUMETp - 2 MT.; Y4eOHO-1ab0opaToOpHBI KOMIUIEKC II0
¢msuke 4.3 - 1 wr.; MonynbHblli yueOHbI KoMmmuiekc MYK-OB
"Onrtuka W TemioBoe m3nydenue" - 2 mr.; JlaboparopHast pabora
"HaOmozieHne 1 n3MEepeHne CIEeKTPOB, U ONPEAEICHHE ONTHYECKHUX
mapameTpoB mpmM" - 2 mT.; UaTtepdepomerp "Padpu-Ileppo” - 2
mrt.; MaTepdepomerp JIMP-1 - 1 mr.; Uarepdepomerp Padpu Ilepo
- 1 wt.; Pedpakxromerp maboparopusrit UPD-4545-2M - 1 mt.; Becs
nabopatopueie BJITD-5000r ¢ rupeit kamubpoBouHo#t 2 kr F2 - 1
mt.; loanometp - 1 mr.; O6opynoBanne mist nmabopatopun Ousnka
4.3 - 1 mr.; Ilpubop KPC-S230CWX 1uB.380TBnuH,2.97,0.11x
BupeokaM. - 1 mir.; YcraHoBka mabopat " OmnpeneneHue (OKyCHBIX
paccrostauit " - 1 mt.; JJabopaTopHas pabdora "JInHeiHbIE CIEKTPHI" -
3 wr.; l'onnomerp I'C-2 - 4 wr.; Jlabopatopras ycranoka OITK-02
- 1 mr.; JlaGopatopHas pabota "{udpakius Ha cUCTeMax IIeynel u
audpakuMoHHbIX pemeTkax" - 1 mr.; JlaboparopHas ycTaHOBKa
Honsipuzanus - 1 wr.;JIY OcHOBHBIE CBOIICTBA BOJTHOBHBIX SIBJICHUIM
- 1 wr.;Mukpockon "Ilomam" - 1 wrt.;ITlupomerp Ilpomuns-M1 - 1
wT.; JIeTeKTOp CUMHTHIUISIUOHHBIN - 2 wT.; McTOYHUK pTyTHBIH - 1
wt.; [Ipubop HY3005 0-30V-5A - 2 wt.; [Tpubop HY3010E, 030V-
10A 2xLED - 2 mir.;




Pabouast mporpamma cocraBiieHa Ha ocHOBe OOIIe XapaKTepUCTUKU 00pa3oBaTeIbHON
nporpaMmbel 1o HampasiaeHuto 22.03.01 MarepuanoBeneHue M TEXHOJIOTMM MaTEpUANOB,
crienuanu3anus «MarepuanoBefieHue B MamuHocTpoeHun» (mpuema 2019 r., ounas ¢opma
o0yueHus).

Pa3paboTuuk:

JloJKHOCTD 0)5%(0)

Houent OEH IIIBUII Kpasuenko H.C.

[Iporpamma onoOpeHa Ha 3acelaHuM BblMycKaromero OTaesneHus MaTepualoBeIEeHUs
WHxeHepHO# KO HOBBIX MPOU3BOACTBEHHBIX TEXHOJIOTUH (IpoTokoa oT «01» urons 2019r.

Ne 19/1).

3aBeayromuil kKadenpoii - pykoBOAUTEIb
OTJIeNICHHs MaTepualIoBeIeHus (Ha mpaBax Kadeapsl),
I.T.H., podeccop / B.A. Knumenos /




JIucT u3MeHeHuii padoyeil mporpaMMbl TUCUMILUIUHBI:

Copep:xanue /M3MeHeHHE

OO0Cy:K1€eHO Ha 3acelaHuN

YuedHsblii rojg
Otnenennst
MaTePHUATIOBEICHUSA
(mIpoTOKO0.)
2020/2021 1. OOHOBNIEHO MPOTPAMMHOE 0OECTICUCHHE. Ne36/1 ot
y4eOHBII 2. O6HOBIIEH cOCTaB MPO(hecCHOHABHBIX 0a3 JaHHBIX U 01.09.2020 .
ron MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM.

3. OOHOBIIEHO COAEpKAHUE PA3JCIIOB TUCIIUILIIHEI.
4. OOHOBIICH CITUCOK JIUTEPATYPhl, B TOM YHCJIE CCHIJIOK

OBC.
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