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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LensaMu ocBoeHMs AUCUUIUIMHEL sIBsieTcs (opMupoBaHue y oOyuatomuxcs onpeaenernnoro OOIT
(. 6. O6meit xapakrepuctuku OOIT) cocTaBa KOMIETEHITUH JJIs TOATOTOBKU K PO ECCHOHATHHON

ACATCIIBHOCTH.
Kon Pesyabrar CocraBisiomue pe3y/ibTATOB 0CBOCHHS (AeCKPUNTOPHI KOMIETEH M)
KoMIIeTe HaunmenoBanne bI
HIMH KOMIEeTeHIUH OCBOEHMS Kon HaumenoBanmue
oon
YK(Y)-1 | Cnocoben P1,P3, P4, | YK(Y)-1.31 | 3naer 3aKOHBI €CTECTBEHHBIX HAYK H MaTeMaTU4ECKHE METOIbI
OCYIIECTBILITE HOMCK, P5, P9 TEOPETUUECKOI0 Xapakrepa
KpHTHHCCKITH aHATH3 VK(Y)- VMeeT pelnats 3a1a4u TEOPETUYECKOTO U IIPUKIIATHOTO
1 CUHTE3 1.V1
r— Xapakrepa
TIPHMEHSTS YK(Y)- Brnaneer onbITOM IPUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAyK U
CHCTeMHBII TIOXO. 1.BI MaTeMaTHIEeCKHX METOJIOB M MOJIeNIeH JUTsl peleH s 3a1a4d
IS peLIeHUst TEOPETUYECKOT'O U MPUKIATHOIO XapaKTepa
IIOCTaBIICHHBIX 3384 YK(Y)-1.32 | 3naeT penposyKTUBHBIC METO/IbI IO3HABATEILHON EATEILHOCTH,
MIPU3HAKU CHCTEMHOT'O MOAXO0/1a ¥ CHCTEMHOT'0 aHan3a
YK(Y)- Ymeer 060001aTh YCBOSICMbIEC 3HAHHS €CTECTBEHHBIX HAyK
1.y2 KaTeropusAMH CHCTEMHOTO aHAJIN3a U TIOAX0/1a U
MBICIIUTENIEHBIMU OTICPALMSAMH aHAIIM3a, CHHTE3a, CPABHEHMS U
OLICHKU
YK(Y)- Brnaneer penpoJyKTHBHBIMU METOIaMU TI03HABAaTEIbHON
1.B2 JESTEIILHOCTH U MBICITUTEIIBHBIMU ONIEPALMAMH IS PELICHUS
3a1a4 eCTeCTBEHHOHAYYHBIX JUCIUILINH
OIIK(Y)- | ymeer ucnosnb30BaTh P1, P4, P6, OIIK(Y)- 3HaeT QyHIaMeHTaTbHBIC 3aKOHBI ONTHKH, KBAHTOBOM MEXaHHUKU
1 OCHOBHBIE 3aKOHBI P8, P9 1.37 M aTOMHO# (hH3UKH
CCTCCTBEHHOHAYHHBIX OIIK(Y)- | Ymeer BEIOMpaTh 3aKOHOMEPHOCTH JUISI PEIICHHUS 3a]1a4 ONITHKH,
FHCIMIIIAR S LY7 KBAHTOBOI MEXAHHKH U aTOMHOH (DM3MKH, HCXOMS U3 aHAIH32
npodeCCHOHANILHOM >
JIeSTEHHOCTH, yCIIOBHSI, OOBSICHATD Ha YPOBHE I'MIIOTE3 OTKIOHEHHUS
TIPHMEHSITH METOMIbI TIOJTYYESHHBIX SKCIIEPUMEHTANBHBIX JAaHHBIX OT U3BECTHBIX
MaTeMaTH4YeCKOro TCOPECTUICCKUX U SKCICPUMECHTAJIbHBIX 3aBUCUMOCTEN
aHanu3a u OIIK(Y)- | BiameeT ONBITOM ITAHMPOBAHUS U IIPOBEACHHS (PU3NIECKUX
MOJIETTUPOBAHHS, 1.B7 uccieoBaHui B 061aCTH ONTUKM, KBAHTOBON MEXAHUKH 1
TEOPETHIECKOTO N AaTOMHOM (h)M3MKH, OLIEHKH TOYHOCTH M IOTPEITHOCTH U3MEPEHUA,
OKCIICPHMEHTATLHOTO aHaJM3a MOMyYEHHBIX Pe3yIbTaToR
HCCJICOOBaHUA

2. MecTo aucuuniannsl B crpykrype OOIL

JucuunimHa oTHOcUTCA K 6a30Boit yacTu biioka 1 yueGHOro ninana o0pa3oBareiabHONU IPOrPaMMBI.

3. [Inanupyemsble pe3yJbTaThl 00y4eHHs MO JUCHHUIINHE

[Tocne ycrentHoro OCBOGHMsI TUCIUILIMHBL OyIyT chOpMHUpPOBaHBI PE3YIbTaThl O0yUEHHUSI:

H.nalmpyeMble Pe3yabTaThl oﬁyqemm o TUCHMIIJINHE
Komnerenuus
Kopn HaumMmeHnoBanue
PII 1 [TpuMeHsTh 3HaHMSI OOIIMX 3aKOHOB, TEOPHI, ypaBHEHUH, METOZIOB | VK(V)-1
(U3MKH IPU PEIICHNH 3314 B PO ECCHOHATBHOM JISSITETbHOCTH OIK(Y)-1
) BbInonHATe pU3nUecKuii SKCIepUMEHT ¢ IPUBJICUCHUEM METO/10B VK(Y)-1
PJl i OIK(Y)-1
MaTeMaTH4eCcKOU cTaTuCTUKU U T
Bnagers MeTo1aMy TEOPETUYECKOTO U AKCIIEPUMEHTAIBHOTO VKL
P13 | uccnenoBanus, MeTogaMu OMCKa U 00pabOTKH HHGOPMAITHIH, § OIK(Y)-1
METOJIAMU PELIEHMS 33/1a4 C IPUBJICUYEHUEM TOJTYyUYEHHBIX 3HAHUI
Branets OCHOBHBIME MTpUeMaMH 0O0paOOTKH W aHAIN3a
P14 9KCIIEPUMEHTAJIBHBIX JIaHHBIX, IOJYYEHHBIX ITPH TEOPETUUECKUX U | VK(V)-1
JKCIEPUMEHTAIBHBIX HCCIEN0BAaHUAX ¢ ucnoyib3oBanueM 11K n OIIK(Y)-1
MPUKJIAJHBIX IPOTPAMMHBIX CPEJCTB KOMIBIOTEPHOU IpaduKu

OHGHO‘-IHI)Ie MCPONPUATHA TCKYLIErO KOHTPOJIA U HpOMC)KyTO‘IHOfI arTeCTauu MnpeacTaBJICHBI B




KaJICHJIApHOM PEUTHHT-TUTAHE TUCIUTUTAHEI.

4. CTpyKTYypa U cofepkaHue JUCHUILIHHBI

OcHOBHBIE BHU/IbI yqeﬁﬂoﬁ JACATCJIBHOCTH

®DopMupyemMblid
PMHPY Oo6Bbem

Pa3nenn! 1MCHMILINHBI pesyabrar Buabl yueOHoil 1esiTeIbHOCTH BpeMeHHU

00yueHusl 110 q ’
JUCIHILIHHE :
Pa3nen (moayanb) 1. PJI1-P/14 Jleknuu 16
ONEKTPOMAarHUTHHIE BOJIHBI. [IpakTuueckue 3aHsATHS 16
Bonnosas onTuka JlabopaTopHbIe 3aHATHS 8
CamocrosiTenbHas paboTa 68
Pa3nen (MoayJin) 2. P/{1-P/14 Jlexnun 16
KBanroBas ¢usuka. dusnka [IpakTryeckue 3aHITHS 16
aTOMOB, MOJIEKYJI, aTOMHOTO Si7[pa U JlaboparopHbIe 3aHATHS 8
AJIEMEHTApHbIX YaCTHIL CamocrosiTenbHas padoTa 68

CojneprkaHue pa3iesioB JUCITUTIIINHBI:
| Pa3nen 1. DieKTpoMarHuTHbIe BOJIHBL. BosiHOBasi onTuka ‘

HuddepennnansHoe ypaBHEHUE IS 3JEKTPOMArHUTHOM BOJHBI U ero pemeHue. KopmyckynsapHo-
BOJTHOBOM Jyajiu3M CBOMCTB CBeTa. BOJIHBI ONTHYECKOTO AMana3oHa (CBETOBBIC BOJIHBI) — YaCTHBIN
Cllydaid 3JIeKTPOMAarHUTHBIX BOJIH. HTepdepeHIus MI0CKUX MOHOXPOMATHYECKUX CBETOBBIX BOJH.
KorepeHnTHOCTh (BpeMeHHasi U MPOCTPAHCTBEHHAs). MeTOo/Ibl MOJIy4€HHsI KOT€PEHTHBIX CBETOBBIX
BOJH u HaOmoneHuss wuHTepdepennuu. ludpakums cpera. Ilpunnun ['roiirenca-Openens.
Hudpaxmus Openenss u Dpaynrodepa. Hucnepcusi cera. Kimaccmueckas Teopusi TUCIIEPCHU.
[Tornomenue ceta. Paccesnue cBeta. Ilonmspuzamus cBera mpu orpakeHuu. MHTepdepeHuus
MOJIAPU30BaHHBIX Jiyuyel. TemnoBoe H3IyuyeHUE M €ro XapaKTEepUCTHUKU. 3aKOHbI TEIJIOBOI'O
uznyuenus: (Kupxroda, Credana-bonbumana, Buna). KBantoBas rumotesa [Inanka. ®@opmyna
[Inanka.

TeMbl JTeKUMi:

Jlexuus 1. DneKTpOMarHuTHBIE BOJIHBI U UX CBOICTBA

Jlexuwms 2. UaTepdepeHius BOIH, CI0XKEHUE BOJIH. DHEPTHUS BOJTHBI
Jlexuus 3. UnTepdepenys cBeta

Jlexuwms 4. Qudpakuus ceeta. Meron 300 Openens

Jlexuus 5. Audpaxius cBera, TUPpaKLIUMOHHAS pelIeTKa

Jlexuwms 6. [Momstpusanus cBera

Jleknusa 7. lucniepcust, MOTJIOIEHUE CBETA

Jlexuus 8. TerioBoe U3TyyeHue

Tembl NPaKTHYECKUX 3AHATHA:

1.BBoHOE 3aHsITHE. DJEKTPOMAarHWTHBIE BOJIHBI U UX CBOWMCTBA
2. Cnoxxenue BosiH. IHTepdepeHys BoaH

3. Unrepdepenuus ceera

4. Iudpaxus Openens. Meron 300 Openernsi.

5. udpakuus @paynrodpepa. JnudpakuronHas pemierka

6. Ilonsapuszanms ceera

7. KontponbHas paboTa.

8. TemnmoBoe n3nyyeHue



Ha3Banus j1abopaTopHbIX padoT:

Omnpenenenue riIaBHOr0 (POKYCHOTO pacCTOSIHUSI TOHKHX JIMH3.

W3mepenue mokasaresis IpeloMICHHUS JKUAKOCTH ¢ IOMOIIBIO pedpakToMeTpa.
HccnenoBanue siBICHUS JUCIIEPCUU CBETA.

Wutepdepomerp Maiikenbcona.

N3mepenue noctosHHoM [1aHka clieKTpOMETPUYECKUM METOIOM.

N3mepenue cBeTOBOM BOJIHBI M pauyca KPUBU3HBI JIMH3bI C IOMOLIBIO KoJel HproToHa.
HccnenoBanue qudpakiuy cBeTa Ha NEPUOIMIYECKUX CTPYKTypax

W3mepenue TMHBI CBETOBOM BOJHBI C TOMOIIBIO AU(PPAKITMOHHON PELIETKH.

Omnpenenenne mnocrossHHOM Credana-bonbimana u mnocrossHHoW [lnmanka mpu momorm
OIITUYECKOT0 MUPOMETPA C UCUE3AIOIIEH HUTHIO.

CoN>~ N E

10. N3yuenue BHemHEro GoTO-2IeKTprUIecKoro 3G dhekTa u onpeaesieHne nmoctTosiuuoi [hnanka.
11. Ompit FOHra.

12. HurepdepeHius cBeTa OT KOTEPEHTHBIX TOUEYHBIX HCTOUHUKOB.

13. Onpenenenne CKOPOCTH CBETA

14.  Hzydenue audpakiuy cBeTa Ha MEPUOIUYECKUX CTPYKTYpPax

15.  HM3ydeHue 3aBUCHMOCTH TIOKA3aTeNsl MPEITOMIICHUS IPU3MBI OT JUITMHBI BOJTHBI CBETA

16. MonO-01. HopmanbHas nucnepcus.
17. MonO-02. AHomainbHast TUCTIEPCHUS.

18. N3mepenne UIMHBI CBETOBOW BOJIHBI U paguyca KPUBHU3HBI JMH3bI C IOMOUIBIO KOJIEI]
Hrrotona
19. OrmpesenieHUe JJIMHBI CBETOBOM BOJHBI HHTEPPEPEHIIMOHHBIM METOJIOM C ITOMOIIBIO

ournpusmel Openens.

Pa3nes 2. KantoBasi puznka. @Pu3uKa aToM0OB, MOJIEKYJI, AaTOMHOI0 SiAPA M 3J1eMEHTAPHBIX
YaCTHUIL

CBeToBbBIE KBaHTBHL. DHEPrus, UMITYJIbC U Macca (HoToHOB. DOTOAP(EKT U ero 3aKoHbI. YpaBHEHHE
OiHiTeiiHa U1 poTo3ddexTa U IKCIepUMEHTAIbHbIE METO/IbI €ro MpoBepku. DpdexT KomnroHa.
Hasnenne cBera. KopmyckynspHO-BOJHOBOM Jyajdu3M MaTe€pUM M €ro OIBITHOE OOOCHOBAaHHE.
I'unotesa e bpoiins. CooTHomeHe HeonpeaeneHHocTel. BomHoBas pyHKIMS 1 ee cTaTUCTUYECKUN
cmeici. YpaBuenue lllpenunrepa (BpeMeHHOe W cranuoHapHoe). YacTtuiia B OJHOMEPHOM
noteHMaabHON sMe. TyHHenbHbIH 3¢ ¢dekt. [Ipubnmkenne cuiabHOM M cinaboil cBs3u. Mozenb
CBOOOJHBIX 3JIEKTPOHOB. DJIEMEHTHl 30HHOW TeOopuHM KpHucTamioB. YpoBeHb Depmu. [lenenue
TBEpIABIX  TE€JI  HA  JAWDJIEKTPUKH, METaulbl, IOJYNPOBOJHMKM. KBaHTOBas  teopus
NEKTPONPOBOJIHOCTH U TEMJIONPOBOJHOCTU MeTaIoB. CTpoeHue KpUCTAIUIOB. THIIBI MEKaTOMHOMN
CBA3M B TBepAbIX Tenax. JlepexTel B KpHUCTaUIax (TOYEUHbIE, JIMHEHHBIE — JUCIIOKAIUM).
[TnacTHYHOCT M IPOYHOCTH TBEP/BIX TeN. PemeTouynas TernaonpoBoiHocTh. Dddext Méccbayspa u
ero npumeHeHne. @U3n4eCcKre OCHOBBI METOJ0B KOHTPOJIS Ka4eCTBA MATEPUAJIOB.

Anepnas mozens atoma. AToM Bogopoa o teopuu bopa. IIpoctpancrBennoe kBantoBanue. CriuH
anekTpoHa. AToM Bogopoja o reopu llpenunrepa. Muorosnexktponssie aromsl. [Tpunmumn [aymnu.
Ilepnonnueckas cucrema snemeHtoB .M. MengeneeBa. Mouekynsl. Moiiekyinsl BOAOpOAA.
O6menHoe B3aumojeiicTBue. PannoakTuBHOCTh. PammoakTHBHOE mpeBpalleHue saep. SnepHbie
peaKkMu U MX OCHOBHBIE TUIBL. MCKycCTBeHHas paguoakTUBHOCTH*. LlemHas peakuusi AeleHHUS.
SAnepusiii peakrop. [IpoGiema ympaBisieMbIX TEPMOSIEPHBIX PEAKIMil. DKOJOTHYECKHE BOIMPOCHI
COBPEMEHHOW YHEPreTUKHU *.

Uepapxust ctpykryp marepuu. Yactuubl 1 antuyactuibl. DOTOHBI, IENTOHBI, aApOHBI (ME30HBI,
6apHoHbl, runeponsl). yHIaMeHTaIbHbIE B3aUMOAeHCTBUA. CHCTeMaTHKa HIIEMEHTAPHbBIX YaCTHII.

Tembl Jexknuii:
Jlexuusa 1. DiaeMeHThl KBAHTOBOM MEXAHUKH



Jleknusa 2. YpaBuenue lllpenunrepa u ero npuMeHeHue

Jlexuus 3. YpaBuenue Lllpenunrepa u ero npuMeHeHne, TYHHEIbHBIN 3¢ ekt
Jlexuus 4. Knaccuueckast TeOpusi CTpPOCHHUS aTOMa

Jlexuust 5. DneMeHThl (PU3UKU TBEPAOTO Tea

Jleknust 6. MHOT03JIEKTPOHHBIE ATOMBI

Jlexuust 7. DNEMEHTHI SACPHON (PU3UKU

Jlexuus 8. DiieMeHTapHbIE YaCTULBI U UX CBOKMCTBA

TeMbl NPAKTHYECKUX 3aHATHIA:
®oTorddexT, TaBIeHuE CBETA.

. Dddexr Komnrona. Bonnsl ne bpoiins

. Ypasuenue Lllpeaunrepa u ero npuMeHeHUE.
. ATom BojiOpOa

. CocTaB 1 XapaKTepUCTUKUA aTOMHBIX SIJIED.

. SinepHble peakuuu

. DIIeMEHTapHbIC YACTHUIIBI M UX CBOWMCTBA

. KonrponbsHas pabota

0L A WN R

Ha3Banus j1adbopaTopHbIX padoT:
N3mepenne nocrossHHOM 1 1aHka CIEKTpOMETPUYECKUM METOIOM.
HccnenoBanue qudpakiuy cBeTa Ha NEPUOIMUECKUX CTPYKTypax
OmneiT @panka u ['epua
CratucTtHka cuera 3J€MEHTapHbIX YaCTHULL
Ompit FOHra.
WuTepdepeniys cBeta OT KOTePEeHTHBIX TOYEUHBIX HCTOYHHUKOB.
Onpenenenne CKOPOCTH CBETA
W3yuenue nudpakuuy cBeTa Ha NEPUOIUYECKUX CTPYKTypax
N3yuenne 3aBUCMMOCTH TIOKA3aTeIs IPEIOMIICHUS IPU3MBI OT JIJIMHBI BOJIHBI CBETA

©COoONO~WNE

5. Opranusanusi caMoCTOAITeIbHON Pa0doThI CTYIEHTOB

CamocrosrenbHas paboTa CTYJEHTOB IPU W3YYEHUH JUCLMILIMHBI MPEAYCMOTPEHa B CIEAYIOIIMX
BHJIax U ¢popmax:

- PaboTta ¢ JEKIIMOHHBIM MaTepHajoM, MOUCK W 0030p JUTEPATyphl U AIIEKTPOHHBIX
MCTOYHUKOB MH(GOPMAIUH 110 UHAWBUIYaJIbHO 33/1aHHOI Npo0ieme Kypca;

- PaboTta B »1eKTpOHHOM Kypce (M3ydeHHE TEOPeTHYEeCKOro MaTepHualla, BBIIOJIHEHUE
MHIUBUAYAJIBHBIX 3a/laHUN 1 KOHTPOJIUPYIOIIMX MEPONPUITUI U JIp.);

- W3yueHne TeM, BHIHECEHHBIX HAa CAMOCTOSITENIbHYIO IPOPaOOTKY;

- [Touck, ananu3, CTPyKTypUpOBaHUE U TIpe3eHTallus WH(OpMaIuu;

- BeinonHenue 1oMalHux 3alaHui, OTYETOB 110 JJaOOPaTOPHBIM paboTam;

- [ToaroroBka k 1a00paTopHBIM paboTaM, K IPAKTUUECKUM U CEMHUHAPCKUM 3aHSITHSIM;

- HccnenoBatenbckas paboTa W ydyacTHE B HAy4YHBIX CTYACHYECKMX KOH(EpeHLHUsX,
CeMHHapax U OJIMMIINAJaX; yueOHO-UCCIIEI0BATENbCKUX IPOEKTaX;

- IloaroroBka K OLEHUBAIOLIMM MEPOIPUATHUAM;

6. YueOHO-MeTOAMYeCKOe U MH(OPMAIITUOHHOE 00ecredyeHue U CIUTIIUHbI
6.1. YuyeOHO-MeTOAMYECKOE OOecIIeYeHHe
OcHoBHasi JInTepaTypa

1. Cagenbes, U. B. Kypc o6meit ¢pusuxu: yueOnoe nocodue: B 5 tomax / 1.B. CaBenbeB. — 5-
e m3a. — Cankt-IlerepOypr: Jlans, [0. r.]. — Tom 5: KBanToBas ontuka. AToMHas Gu3mkKa.



dusnka TBepaOro Tena. Pusznka aTOMHOTO sApa U neMeHTapHbIX actui] — 2011, — 384 ¢. —//

Jlanb: 3nekTpoHHO-OMOMMoTedHas cucrema. — URL: https://e.lanbook.com/book/708 . — Pexum
noctyna: u3 kopnopatuBHoi cetu TIIY - TekcT: 37eKTpOHHbIH
2. .CuByxuHn /I. B. O6muii kypc pusuku yaebnoe nocodbue: B 5 1. T. 4 : Onruka / 1. B.

CuByxuH. — 3-¢ u31., crep. — Mocksa: @uzmatiut, 2013. — 792 ¢. — URL:
http://znanium.com/catalog/product/944794.- Pexxum noctymna: u3 KkoproparuBHoit cetu TITY .-
TeKCT: AIEeKTPOHHBIN

3. CuByxwuH /1. B. O6umii kypc ¢pusuku yueOnoe nocodue: B 5 1. T. 5: AToMHas u saepHas
¢usuka . — 3-e uzn., crep. / [. B. CuByxun . — Mocksa: ®usmariaut, 2008. — 783 c¢. — URL:
http://znanium.com/catalog/product/944829.-Pexxum noctyna: u3z koprnopatuBHo#i cetu TITY .-
TeKcT: AIEeKTPOHHBIN

4, Hernad A. A. Kypc dusuku : yueObHuk B anexkrponHoMm popmare / A. A. lernad, b. M.
ABopckuid. — 9-e u3a. crep. — Mocksa: Akagemus, 2014, — URL- —

- http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf .- Pexxum qoctyma: U3 KOprnopaTuBHOM CETH
TIIY .- TeKcT: 3IEKTPOHHbBIN

S. Tpodumona T. N. Kypc ¢usuku: yueOHuK B 31ekTpoHHOM (popmate / T. U. Tpoumona. —
20-e u3n., crep. — Mocksa: Akanemus, 2014. —

URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf .- Pexwum nocTyma u3 KOpHopaTuBHOM
cetu TIIY.- TeKCT: 3JIeKTPOHHBIN

JonosHuTe/ILHAS JIUTEpPATypa

1. Jlaancoepr I'. C. Ontuka/I'. C. Jlanacoepr. — 6- e u3a. crep.— Mocksa : @u3matiut, 2010.
— 848 c.
2. Ontuka: yuebnoe mocobue / B.C. AxunbmmH, H.JI. Ucrommna, H.B. Kanenosa, 10.U.

Kapkosckuii; mon penakuueit C.K. CradeeBa. — Canxr-Ilerepoypr: Jlans, 2015. — 240 c. — ISBN
978-5-8114-1671-4. — Tekcr: anekTpoHHsbIi // Jlanb: anekTpoHHO-0nOmmoreynas cuctema. — URL:
https://e.lanbook.com/book/56605 . — Pexxum goctyma: u3 koprnopaTuBHoi ceta TITY

3. Tropun 0. U. ®usuka. Onruka: yaednuk / Tropun 0. U., Yepnos U. I1., Kproukos 1O. 1O.
— Tomck: U3n-so TITY, 2009. — 240 c. —

URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf..- Pexxum noctyna: u3 KOpHOpaTUBHOM CETH
HTB.- TekcT: 3meKTpOHHBII

4. Tropun 0. U. ®usuka. KBantoBas ¢pusuka: yueonuk / Tropun 1O. U., Uepnos U. I1.,
Kproukos O. FO. — Tomck: NU3xa-so TIIY, 2009. — 320 ¢. —

URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf..- Pexxum noctymna: u3 KOprnopaTuBHOM ceTn
TITY .- TekcT: 3JIeKTPOHHBII

6. Tropun, 10.1. ®usuka. AnepHas ¢pusnka. @u3nka 3MeMEHTaApHBIX yacTHll. ACTpopu3uKa:
yuebnuk / FO.U. Tropun, W.I1. Yepnos, FO.1O. KproukoB. — Tomck: TITY, 2009. — 252 c. — ISBN
978-5-98298-647-7. — TexcT anekTpoHHbIi // Jlanb: anekTpoHHO-O0nbimorevnas cucrema. — URL:
https://e.lanbook.com/book/10284 . — Pexum nocrymna: u3 koprnoparusaoit cetu TITY

6.2. UudopmManinoHHOe U POrpaMMHoe odecrevyeHne
Internet-pecypcer (B T.4. B cpene LMS MOODLE u ap. oOpa3oBarenbHble W OWOIHOTEYHBIC
pecypcbl):
1. OnekTpoHHBbIN Kype «®Pusuka 3». Pexxum nocryna:
https://stud.Ims.tpu.ru/course/view.php?id=2062
_Marepuansl npeacrapiensl 16 Moaynsimu. Kaxxipiii MOAYITb COAEPKUT MaTEPUAIIBI ISl HOATOTOBKH
K IPAaKTHUYECKOMY 3aHATHIO, K JIEKIIMM, BapUaHThl WHAWBHUIYaJIbHBIX JOMAIIHUX 3aJaHUN I
CaMOCTOSITENTbHOM pabOThI, TECTHI.
2. DNeKTpOHHBIN Kypc «BupTyanbHbIi 1a00paTOpHBINA NPAKTUKYM IO (hu3uke». Pexxum
noctymnahttps://stud.Ims.tpu.ru/course/view.php?id=2337



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/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
https://stud.lms.tpu.ru/course/view.php?id=2337

Kypc npencraBnser co60if KOMIUIEKT BUPTYaIbHBIX JJAOOPATOPHBIX paboT. Marepuan
CTPYKTYPUPOBaH 110 TEMaM Kypca U CONEPKUT: METOAUUECKUE YKA3aHUS K BBIIIOJTHEHUIO
n1a00paTOPHBIX PadOT, TECTHI IJIs POBEPKHU 3HAHUM, OPMBI OTYETA.

3. MeTtoaudeckue yka3aHus K 1JabopaTopHbIM padoram:. Pexum mocryna:
http://uod.tpu.ru/webcenter/portal/oen/method? adf.ctrl-state=13nnoOxod7 4
4. Meroanueckue yka3aHus K IPaKTUYECKUM 3aHATUAM. Pesxxum nocrymna:

http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4
WudopmanmonHo-cripaBouHbix cucrema «Komeke» - http://kodeks.lib.tpu.ru/

Hayunas snexkrponnas 6udanoreka eLIBRARY.RU — https://elibrary.ru
DnekTpoHHO-0MOIMoTeuHas cucrema «Jlauwy - https://e.lanbook.com/
DrnexkTpoHHo-0ubMoTeuHast cucteMa «ZNANIUM.COMy - https://new.znanium.com/
DnekTpoHHO-0uOMoTeuHas cucrema «HOpait - https://urait.ru/

0.  DnekrpoHHO-OMOMMOTEUHAs crcTeMa «KOHCYIBTAHT CTYACHTA»
http://www.studentlibrary.ru

Boo~NoO

NudopmanroHHO-CITpaBOYHBIC CUCTEMBI:

1. IIpodeccrnonanbupie 6a3bl TaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI JJOCTYITHBI IO
ceputke: https://www.lib.tpu.ru/html/irs-and-pdb

2. CnpaBouHo-npaBoBas cucrema Koncynsrantllintoc — http://www.consultant.ru/

JlunensuonHoe mnporpammHoe obecriedeHue (B coorBercTBUu ¢ IlepeuyHemM  JIMII€H3MOHHOTO
nporpaMmMHoOro odecrneyenus 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. Oco0ble TPeOOBaHNS K MATEPHATIbHO-TEXHUYECKOMY 00ecneYeHUI0 TN CIUTIHHbI
B yuebHOM mnporecce ucnosb3yercs cienyoluee JabopaTopHoe 000pyA0BaHUE Ui TPAKTUIECKUX
1 1a00paTOPHBIX 3aHATHI:

Ne HaunmeHoBaHHe cnienMaJbHBIX

. HaumeHoBaHue 000py10BaHuS
ToMeLeHuii

1 Aynutopus  ans npoBenenus | Komnerotep — 1 t; IIpoexrop - 2 mr.

yueOHBIX 3aHATHH Bcex TUNOB, | KoMmekt yueOHoi Mebenu Ha 202 mocagoYHBIX MECT
KypCOBOTO MIPOEKTUPOBAHUS,
KOHCYJIbTAIMH, TEKYIET0 KOHTPOJIS
U TIPOMEXYTOYHOM  aTTecTaluu
(ITotounas JIEKLIMOHHAS
ayJIUTOPHS)

634034, Tomckass o0nacTh, T.
Tomck, JlennHa npocnekt, a. 43,
210

2 Aymutopus  ana nposenenus | Kommerorep — 1 mt.; [TpoexTop - 1 mT.

y4eOHBIX 3aHATHH Bcex TUNOB, | KoMIulekT yueOHO# Mebenn Ha 26 mocaloYHbIX MECT
KypCOBOI0O IPOEKTHUPOBAHUS,
KOHCYJBTaINH, TEKYILEro KOHTPOJIS
U TPOMEXYTOYHOM  aTTeCTaluu
(YueOnas aynutopus)

634034, Tomckast obmacth, T.
Tomck, Jlennna npocnekT, a. 43,
207



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/
http://www.consultant.ru/

Aynutopus ISt MPOBEICHUS
yUeOHBIX 3aHATHH BCEX THUIIOB,
KYpPCOBOT'O MPOCKTHPOBAHUS,

KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS
U OPOMEXKYTOYHOM  arTecTanuu
(Yuebnas naboparopus)

634034, Tomckast o6macth, T.

Tomck, JlenmHa mpocriekT, a. 43,
108

Kommnsrorep - 8 wt.; [Ipunrep - 3 wr.; [Ipoextop - 1 wr.;
KomrutexT yueOHoli Mebenu Ha 25 nocanoynsix mect; [kad
oOmrenaboparopHsii - 2 mrt.; Tym0a nogkarHas - 1 mrt.
JlabopaTopHnas pabota "Onrndeckas akTHBHOCTB' - 1
mit.;JlaboparopHas ycranoBka "3akoH CredaHa-
6ompriMana""P2350101 - 1 w.;eiikep-unkyo6atop ES-20 - 1
wit.;JJaboparopnas padora "Unrepdepomerp Maiikenscona" - 1
mrt.;JlaboparopHas padota "Omeir @panka-I'epma ¢ pryreio” - 1
mrt.;[Tpu6op "Kompma HetoToHa" - 1 mT.;Mukpockomn "Ilomam" - 1
mrt.;[Ipenusnonnsiii naTEpdepoMerp Maiikenscona - 1 mr.;IIpudop
KPC-S230CWX 1B.380TBmumn,f2.97,0. 11k Bugeokam. - 1
wt.;[Ipudop "Crextp H2" - 1 1wT.;YcTaHOBKA JUIs HCCIIETOBaHUS
CBETa C Pa3INYbIMU COCTOSHUSIMH MOJISIPU3anuy - 1 1mT.;Y cTaHOBKa
JUISL ICCIIEIOBAHMS 3aKOHOB TETIIOBOTO M3Iy4eHHS - 1
IIT.; Y CTAHOBKA JJISI 9KCTIEPEMEHT. IPOBEPKH COOTHOIICHHMS
Heonpenes. s GpotoHoB - 1 mt.;["oHrOMeTp - 2 mmT.;JlabopaTopHas
pabota "Omnpenenenue ckopoctu ceera” - 1 mT.;Y cTaHOBKA IS
nccnenoBanus qudpakiun Opayarodepa Ha IEPHOANIECKON
CTpyKType - 1 mrt.;Ycranoska mabopat " Onpenenenne GOKyCHBIX
paccrosauit " - 1 mt.;JlaboparopHas pabota "Habmonenne u
H3MEpEHHUE CIIEKTPOB, U OIpeIeJIEHIE ONTHYECKUX MTapaMeTpoB
mpu3M" - 2 mT.;YcTaHOBKA IS ONpeeNieHus mocTosHHoM [Tnanka
CHEKTpOMETp.MeToioM - | miT.;cTounuk pTyTHBIH - 2 mT.;[Ipubdop
"OnbiT @panka u ['epua” - 1 wr.

Ayautopust s IIPOBEACHUS
y4eOHBIX 3aHATHH BCEX THIIOB,
KYpPCOBOT'O MIPOEKTUPOBAHMUS,

KOHCYJIBTAIINH, TEKYIIETO KOHTPOJIS
W TIPOMEKYTOYHOH  AaTTeCTAIUH
(YueOnas nabopaTtopus)

634034, Tomckast o6macth, T.

Tomck, JlennHa npocnekT, aA. 43,
104

KomrutekT yueOHOM Mebenu Ha 26 nocanoynsix Mect; [kad
o01renabopaTopHsli - 1 mrt.;

Hudporoit myaerumerp APPA-207 - 2 mT.;JIY OnpenencHus
ycKopeHus cBoboxHoro naaeHus - 1 mr.;IIpudop Conenonyp - 1
mrt.;[Tpubop T-3aBucuMoOCTS - 1 mT.;[Ipubop D dext Xemna - 1
wit.;JIY M3Mepenus 4yacToTsl KoieOaHuii 3ByKOBOTO IMana3oHa - 1
wit.; I Tpubop 1Mo ucciieIOBaHUIO TEPMOIJICKTp. - 1 1mT.;IIpudop
Onexrponoie - 1 mr.;IIpubop st moxydeHns MarHUTHOTO Hous - 1
mrt.;Jlabopar.ycranoBka Tneromuit paspsn - 1 mr.;[Ipubop
"Maruutsoe mone" - 1 mr.;[Ipudop GPS-3030D 0-30V-3A -1
wt.;[Ipubop Tepmoanekrpuuecto - 1 wr.;[Ipudop
®deppomarneruku - 1 mt.;baok nutanus GPS-1830D - 1
mrr.;[Tpubop "Xomma" - 1 mr.;[Ipubop MarautHoe mose - 1

mrt.; [Tpubop Maxkcsen - 1 wr.;IIputdop [Tnazma - 1 mr.;KroBetHUIIA
orrruueckas - 1 mr.;[Tpubop ['opman - 1 wr.;IIpudop Pezonanc - 1
wt.;JIY Vcea. MarHUTHOTO MOJISL C M3MEPUTENIBHON KaTyIIKoH - 1
wt.; I Ipubop TepmoanekTporHast smuccus - 1 mr.;YcTaHoBKa
nmabopat " OmnpeneneHue TEITOEMKOCTH MeTauios " - 1
mrt.;Ocruiorpad OCY-20 - 5 mwrr.;TIpudop Crepxan - 1 mT.;

Ayautopust st IIPOBEJCHUS
yu4eOHBIX 3aHATHH BCEX THUIIOB,
KYpPCOBOT'O [IPOEKTUPOBAHMUS,

KOHCYJIbTAIMi, TEKYIIEr0 KOHTPOJIS
W OPOMEXKYTOYHOM  arrecTanuu
(Yuebnast maboparopusi)

634034, Tomckast 006macth, T.

Tomck, JlennHa npocnekt, a. 43,
103

Kommsrorep - 7 wt.; [IpunTep - 1 mrT;

KommnekT yue6HO# Mebenu Ha 29 nocagounsix mect; Hlkad ams
JIOKyMeHTOB - | mit.; TymOa moakarHas - 1 mir.;

[Tpubop "Pe3onanc" - 1 mrt.;JlaboparopHas ycTaHOBKa"3aKOH
®apanesn"P2411200 - 1 w.;JJabopaTopHas yctaHoBKa" MarHUTHBIH
MOMeHT B MarHuTHOM mose""P2430400 - 1 mr.;Jlabopar.ycTranoBKka
Oddext Xomna - 1 mr.;Jlaboparopras padora "Iddextst ledas -
Cupca" - 1 mwt.;JIY U3MepeHns: CKOpOCTH 3ByKa B MeTailIax - 1
mrr.;[Tpubop s uccnenoBanus ¢peppamart. - 1 mr.;[Ipubdop

VY nenbHbIH 3apsn - 1 mT.;YcranoBka gabopat " OnpeneneHue
TETUIOEMKOCTH MeTasuioB " - 1 mt.;JJabopar.ycTaHoBKa Y IeIbHBIN
3apsn dNeKTpoHa e/m - 1 mrt.;JIabopar.ycTaHOBKa DIEKTPUY. ABICHUS
Ha KoHTakTax - 1 mr.;JIY U3MepeHus: CKOpOCTH 3ByKa METOJOM
crostueid BoaHeI - 1 mr.;I"eneparop '4-83 - 1 mt.;Jlabopar.ycraHoBka
Pacnpenenenne Makcpemna - 1 mr.;JIY 3aBUCUMOCTB
COIIPOTHBIICHHUS METAJUIOB M MOJIYIIPOBOTHUKOB OT TEMIIEPATypHl. - 1
mit.;JJaboparopHas pabora "PacnpocTpaneHue 3ByKa B TBEpABIX
tenax" - 2 mr.;Mcrounuk nuranust b 5-49 - 1 mr.;JJaboparopHas
ycraHoBka "MocTtuk YurcoHa nocrostuaoro toka"P2410200 - 1




w.;IIpu6op b 5-44 - 1 wr.;IIpubop ays nmoaydeHuss MarHUTHOrO
nosst - 2 wr.;[Ipubop Jlexepa - 1 wr.;IIpubop "Temmneparypa” - 1
wr.;Bnok nuranust GPS-1830D - 1 wt.;JJaboparopHas ycraHoBKa
"Uzyuenue moaHoro koutypa'"P2440611 - 1 wr.;YuebHo-
J1abopaTopHbLit KOMIUIEKC 1Mo (usuke - 1 wr;JIY
Hsmep.norapudm.gekpemMenTa 1 JOOPOTHOCTH KoJaebaTenbH. KOHTYpa
- 1 wr.;JTY U3yuy. sBneHus rucrepe3nca GeppoMarHeTHKoB - 1
wr.;JTY Onpen.ckopocTi 3ByKa pe3oHaHCHBIM MeTooM - 1 mr.;JIY
DJIEKTPOMArHUTHBIE BOJIHBI B JBYXMPOBOAH.JIMHUH - 1 wt.;Habop
st onbitoB CBY - 1 wrr.;Ocuwutorpad OCY-20 - 1 wr.;Mcrounuk
nutanus b 5-44 - 1 wr.;JIabopar.ycraHoBka TepMoanekTpoHHas
amuccus - 1 wir.;JTaGoparopHas ycraHoBka "®eppoMarHUTHBIN
rucrepesuc'P2430711 - 1 wr.;

Pabouas mporpamma cocrasiieHa Ha ocHoBe OOLIeH XapaKTepUCTHKH 00pa30BaTENbHOMN TPOTPAMMBI
no Hampaeienuro 15.03.01 MamuHocTpoeHue, npoduiab «MalIMHOCTPOEHUEY, CIELMATU3AIHS
«MalllMHbI ¥ TEXHOJIOTHS BEICOKO3((EKTHBHBIX IPOIIECCOB 00paboTku MaTepHuanosy (npuema 2017
I., ouHas Gopma oOydeHus).

PaspaboTrunk(m):
JloIKHOCTD DOUO
=
Houent OEH IIIBUIT /% e Kpasuenko H.C.

[Tporpamma omoOpeHa Ha 3acemanuu Bbiryckaromeil kadeaper @®BTM (nporokon oT «23» Mast

2017r. Ne6).

I.T.H, mpodeccop
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