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1. Iesin ocBOeHUsI AUCHHUIIIMHBI
LlenssMu OCBOCHMS TUCIMILIMHEI SBISIETCS (POPMUPOBAHKE Y O0YUAIOIIUXCS OMPEIeICHHOTO

OOIl (m. 5 O6mei xapakrepuctukun OOII) cocTaBa KOMIIETEHIMH 11 TOJATOTOBKH K
po(hecCHOHATLHOM e TEIILHOCTH.
Kon Cocrapasilonmme pe3yJibTaTOB 0CBOEHHS (1€CKPHIITOPHI
KOMIIETEeH HaunmenoBanue KOMIIETEHIIMH)
101001 KOMIIeTeHIHH HaunmeHnoBanme
Kon
VK(V)- | Bnageer onbITOM NIPpUMEHEHHS 3aKOHOB
1.B1 €CTECTBEHHBIX HAyK U MaTeMaTU4YECKHX METOJIOB U
MOJIeJIed JIsl pellieHus 3a1a4 TEOPETUUECKOro U
MPUKIIATHOTO XapaKTepa
Cnocoben YK(VY)- | Bnageet penpoayKTUBHBIMU METOAAMHU
OCYIIECTBIISATh 1.B2 MMO3HABATEJIbHON JEATEIBHOCTH U MBICTUTEIILHBIMU
MOMCK, oTepaIusIMu IJisl pelIeHHs 3a1a4
KPUTHYECKHH €CTECTBEHHOHAYYHBIX IUCIUILINH
aHamu3 U cuHTe3 | VK(V)- | YMeer pemarh 3aa4i TEOPETHISCKOTO U
VK(Y)-1 uH(pOpMaLKH, 1.V1 IPHKJIAJHOTO XapaKTepa
[IPUMCHATD YK(VY)- | YMeer 060011ath ycBOsieMble 3HAHUSI €CTECTBEHHBIX
CHUCTEMHBIH 1.V2 HayK KaTeropusiMi CUCTEMHOTO aHajlu3a U MoAxoaa
noaxon AN LS U MBICIATENBHBIMU OIIEPALIUSIMU aHAJIN3a, CUHTE3A,
pemeHns CpPaBHEHUS U OLIEHKHU
IIOCTaBJICHHBIX VK(VY)- | 3HaeT 3aKOHBI €CTECTBEHHBIX HAayK U
3amaq 1.31 MaTE€MaTU4YeCKUE METO/IbI TEOPETUIECKOTO
Xapakrepa
VYK(V)- | 3naeT penpoayKTUBHBIE METOIbI IO3HABATEIHHOU
1.32 JIeATEebHOCTH, MPU3HAKU CUCTEMHOIO MOAX0a 1
CHUCTEMHOI'0 aHaJIN3a
OIIK(Y)- | Bnaneet onbITOM MJIAHUPOBAHUS U IPOBECHUS
3.B7 (UBUYECKUX HCCIIEIOBAaHUN B 00JIaCTH ONTHKH,
[0TOB NPUMEHATE KBaHTOBOI MEXaHUKU U aTOMHOU (PU3HMKH, OLEHKU
q)YHI[aMeHTaHLHLIe TOYHOCTH U MOTPCIIHOCTH HSMGPGHHﬁ, aHaJin3a
MaTeMaTH4ecKHe, MOJIYYEHHBIX PE3YJIbTATOB
ecrectBeHHOHay4H | OIIK(VY)- | YMmeer BbIOMpATh 3aKOHOMEPHOCTD AJISl PELLIEHUS
bIC U 3.7 3a/1a4 ONTHKN, KBAHTOBOW MEXaHWKH U aTOMHOM
OIIK(Y)-3 | obmennxkeHepHbIe (U3MKHU, KCXO/S U3 aHAIIM3A YCIIOBMs, OOBACHATD HA
3HaHHA B YPOBHE I'MIIOTE3 OTKJIOHCHMSI MOJIYYCHHBIX
npohecCHOHABEHO AKCIIEPUMEHTAIIbHBIX JIAHHBIX OT U3BECTHBIX
1 JeATENLHOCTH TEOPETUYCCKUX U DKCIICPUMCEHTAJIbHBIX
3aBUCUMOCTEN
OIIK(VY)- | 3naeT ¢pyHIaMeHTaAIbHBIE 3aKOHBI OTITHKH,
3.37 KBAHTOBOM MEXaHMKH U aTOMHOMN (pU3HUKH

2. Mecto pucuuminnel (MmoayJs) B crpykrype OOIT

JuctunnuHaa oTHOcUTCs K 0Oa3oBoit dactu bioka 1 ydeOHoro mimana oOpaszoBaTenbHOU

IPOrpaMMBI.




3. Ilnanupyemble pe3yJIbTaThl 00y4YeHHs N0 TUCHHUILINHE

ITocne ycrentHoro 0CBO€HHsI JUCIUILIMHBI 0yyT chOpMHUPOBAHBI PE3YyIbTAThl 00yUEHUS:

ILi1anupyemble pe3yJbTaThl 00y4eHHUsl 10 TUCHUILINHE KoMmerenust
Kox HaumeHoBanue

P 1 | IlpumeHsATH 3HaHHS OOIIMX 3aKOHOB, TEOPUH, YPaBHCHHUIH, YK(V)-1
METOA0B (PU3UKHU NP PEIICHUH 3a/1a4 B IPOPECCUOHATBHON OIIK(Y)-3
JeSITeNIbHOCTH

P12 | BomonsATh GU3NYECKUN SKCIIEPUMEHT C MTPHUBIICYCHUEM METOIOB YK(V)-1
MaTeMaTHU4eCKou cTaTucTuku u UT OIIK(Y)-3

P13 | Bnagers MeTOoaMu TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO YK(V)-1
HCCIIE0BAHMS, METOJIAMHU ITOMCKAa U 00padOTKK MH(pOpMaInu, OIIK(Y)-3
METOAAMH PEHICHNUs 33134 C IPUBJICUYCHHEM NOJYYCHHBIX 3HAaHUN

P/14 | Bnaners OCHOBHBIMH IpUEMaMH 00paOOTKH U aHAU3a YK(Y)-1
JKCIIEPUMEHTAIBHBIX JIaHHBIX, TOJIYYEHHBIX IIPU TEOPETUUECKUX OIIK(Y)-3
Y DKCIIEPUMEHTATBHBIX UCCIIEIOBAHUAX ¢ ucnoib3oBanueM 11K u
MIPUKIIQIHBIX TPOTPAMMHBIX CPEJICTB KOMIBIOTEPHOU TpaduKu

OIICHOT-IHI)IG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMe)KYTOLIHOf/i arrecraluu NpcACTaBJICHbI B
KaJICHAapHOM peﬁTHHF-HHaHG JUCHUITIINHBI.

4. CTpyKTYpa M colepraHHue TUCHUIINHBI

OcHosHble 810bl Y1ueOHOU desimelbHOCIU

Paspennbl 1M cuMIIUHBI ®opmupyemblit Buabl yueOHoi O6bem
pe3yJbTaT AeATeJbHOCTH BpPEMEHH,
00yuyeHus1 mo 4.
AUCHHUILINHE
Pazgea (moay.n) 1. PJ11-PJ14 Jlexuuu 14
ONEKTPOMAarHUTHHIE BOJHBI. [IpakTnueckue 3aHATHS 16
BonnoBas ontuka JlaGoparopHble 3aHATHS 10
CamocrosrenbHas pabota | 58
Pa3nen (Mogyss) 2. P/11-P/14 Jlexnun 18
KBanToBas ¢uznka. dusuka [IpakTuueckue 3aHATHS 16
aTOMOB, MOJIEKYJI, aTOMHOT'O JIaGopaTopHbIE 3aHTUS 14
Aapa 1 3JICMCHTAPHBIX 9aCTHIL CamocrositenpHas pabora | 70

ConepxaHue pa3faenoB JUCHUTLIAHBL:

\ Pasznen 1. DaekTpoMarHuTHbIe BOJIHBI. BoJIHOBasi onTHKA

HuddepeHunanbHoe ypaBHEHHE I 3JEKTPOMAarHUTHOM BOJIHBI U €r0  pelIeHHUE.
KopnyckynsipHO-BOJIHOBOM Jyaanu3M CBOMCTB cBeTa. BOIHBI ONTHUECKOTO AUana3oHa (CBETOBBIE
BOJIHBI) — YacTHBIM cCiy4ail 3JIEKTPOMAarHUTHBIX BOJH. HHTepdepeHums miockux

MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KoOrepeHTHOCTh (BpeMEHHass M IPOCTPAHCTBEHHAs).
MeTo/1p1 TOTy4eHHsI KOTEPEHTHBIX CBETOBBIX BOJIH U HaOoieHus: nutepdepenimuu. Judpaxuus
cgera. [Ipunnun ['toiirenca-@penens. Judppakuus Openens u @paynrodepa. Jucnepcus caera.
Knaccuueckas teopust nucnepcun. [lornomenue cBera. Paccesnue ceera. [lonsipuszanus cBera
npu oTpakeHuH. MHTepdepeHIMs NONApU30BaHHBIX Jydell. TeruioBoe HU3IydYeHHE M €ro
XapaKTEePUCTUKU. 3akoHbl TeruioBoro wu3nydeHus (Kupxroda, Credana-bonbpimana, Buna).
KBanroBas runoresa ITnanka. ®opmyna Ilnanka.



Tembl Jexkumii:

Jlexuust 1. DneKTpoMarHuTHbIE BOJIHBI U UX CBOMCTBA

Jlexums 2. UaTepdepeHIus BOIH, CI0KEHHE BOJH. DHEPTHS BOJIHBI
Jlexuus 3. UnTepdepenmus cBera

Jlexuwms 4. Iudpaknus ceera. Meron 300 @penens

Jlexums 5. Audpaxius cBera, TuppakiMOHHAS PEIIeTKA

Jlexnus 6. [lonsipuzainus ceera

Jlexuwms 7. Jlucnepenst, MOTJIOLICHUE CBETA

Jlexknusa 8. TemnnoBoe uU3JIydeHue

TeMbl NpakTHYECKUX 3aHATHIA:
1.BBogHOE 3aHsiTHE. DNEKTPOMArHUTHBIC BOJHBI U UX CBOMCTBA
2. Cnoxenue BoiH. MHTEpdepeHns BoaH

03N L kW

CoNo~WNE

19.

. UaTepdepennus cBera

. Mudpakuus @penens. Meton 300 OpenHens.

. Audpaxmus @payarodepa. Audpakimonnas pemerka
. lonspuszanus ceera

. Aucnepcus ceera. Ilornomenue ceerta

. TennoBoe nu3inyyeHue

Ha3Banus jadopaTopHbIX padoT:

Omnpenenenue riIaBHOr0 (OKYCHOIO pacCTOSTHUSI TOHKHX JIMH3.

W3mepeHue nokasareiis IpeloMICHUS )KUAKOCTH ¢ IOMOILBIO pedpakToMeTpa.
HccnenoBanue siBIEHUS JUCIIEPCUU CBETA.

NuTtepdepomerp MaiikenbcoHa.

N3mepenne nocrossHHOM 1l1aHka cCrieKTpoMEeTpUYECKUM METOIOM.

N3mepenne cBETOBOM BOJIHBI M pauyca KPUBU3HBI JIMH3BI C IOMOLIBIO KoJel HproToHa.
HccnenoBanue qudpakiuy cBeTa Ha NEPUOINIECKUX CTPYKTypax

N3mepenue IMHBI CBETOBON BOJIHBI C TOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Omnpenenenne noctossHHOW Credana-bonbiiMana u moctosHHON IlnaHka nmpu MoMoOIIH
ONITUYECKOT0 MUPOMETPA C NCYE3AI0IEH HUTBIO.

. I3yuenue BHemHero poro-aniekTpruueckoro s ¢exra u onpeeneHue nocrossHHoi [lnanka.
11.
12.
13.
14.
15.
16.
17.
18.

OmnpiT Omnra.

NuTtepdepenius cBeTa OT KOTEPEHTHBIX TOUEYHBIX HCTOUHUKOB.

Ormpenenenne CKOPOCTH CBETA

N3ydenne nudpakium cBeTa Ha MEPUOIUYECKUX CTPYKTYpax

N3ydeHne 3aBUCHMOCTH TIOKa3aTelIs TPEIOMIICHHUS TIPU3MBI OT JUTHHBI BOJTHBI CBETA
MonO-01. HopmaneHas gucrepcusi.

MonO-02. AHomanbHast TUCTIEPCHUS.

W3mepenue AMWHBI CBETOBOM BOJIHBI M pagnyca KPHUBH3HBI JIMH3BI C TOMOIIBIO KOJEIl
Hrrotona

Omnpenenenue IMHBI CBETOBOW BOJHBI WHTEP(EPEHIIMOHHBIM METOJOM C TOMOIIBIO
ounpuszmsl Openens.

JTEMECHTAPHBIX YaCTHUIL

Pasnen 2. KBantoBasi ¢usuka. dusuka aTroMoB, MOJIEKYJ, ATOMHOIO siApa M

CBeToBble KBAaHTBL. JHEprus, MMIyabC U Macca (oToHOB. DOTOAIPPEKT M ero 3aKOoHHI.
VYpaBuenue OiiHmTeriHa i GoTodPdekTa U IKCHEePUMEHTAIBHBIE METOJIBI €r0 IMPOBEPKH.
O¢dexr Kommnrona. JlaBnenue cBera. KoprycKymsipHO-BOJIHOBOW Iyaian3M MaTepUH U €ro



onbITHOe oOocHOBaHue. ['mnoresa ne bpoitna. CooTHolneHue HeompeaeneHHocTed. BonmHoBas
(GyHKIHS ¥ ee CTaTUCTUYECKH cMbIC. YpaBHeHue [lIpenunrepa (BpeMeHHOE U CTAIlMOHAPHOE).
YacTuma B 0AHOMEpHOU MoTeHnuanbHoi sime. TyHHenbHbIN 3¢ dekt. [Ipubnmkenne CHIbHON U
ciaboil cBs3u. Mopenb CBOOOAHBIX 3JIEKTPOHOB. DJIEMEHTbl 30HHOW TEOPHM KpPUCTAJUIOB.
Yposens ®epmu. [leneHue TBEpABIX Tel HA JIUIICKTPUKHA, METAIIBL, IOJYIPOBOAHUKH.
KBaHTOBasg Teopuss  JIEKTPONPOBOJHOCTH H TEIUIONPOBOAHOCTH MeTawioB. (CrpoeHue
KpUCTAIOB. THUIIBI MEKAaTOMHOW CBS3HM B TBEpIBIX Tenax. JlehekTsl B KpucTauiax (TOUEHHBIE,
JUHEWHble — Auciaokauuu). [lmacTHYHOCTH M NMPOYHOCTH TBEPABIX Tel. PemerouHas
TEIIONPOBOAHOCTh. D ekt Méccbayspa u ero npumeHenne. Puzndyeckue OCHOBBI METO/IOB
KOHTPOJIsS1 Ka4eCTBa MaTEPUAJIOB.

SAnepnas monens aroma. ATom Bojaopoja nmo teopun bopa. IlpocTpancTBeHHOE KBaHTOBaHHE.
Cnue snextponHa. Atom Bopopojga no teopuu Illpenunrepa. MHOIrOJIEKTPOHHBIE ATOMBI.
IIpunnun Ilaymu. Ilepuomuueckas cucrema snementoB /[[.M. MenneneeBa. Monekyisl.
Monekynbl  Bogopoxa. OOMeHHOoe B3auMmopeicTBue. PamnoakTwBHOCTB. PagmoakTuBHOE
IpeBpalleHue saep. SlaepHble peakuMu M HMX OCHOBHbIE TUIBL.  VckyccTBeHHas
panuoaktuBHOCTh®. llenHas peakuust aeneHus. SnepHsiii peaktop. Ilpobrema ynpaisieMbIx
TEPMOSJIEPHBIX peaKLuil. DKOJIOTUYECKUE BOPOCHI COBPEMEHHOM SHEPreTUKU *.

Wepapxus cTpykTyp MaTepuu. HacTuipl 1 aHTUYAaCTUIBI. DOTOHBI, JIENTOHBI, aAPOHbI (ME30HBI,
Oapuonsbl, rHUnepoHsl). @DyHnameHTadbHBIE B3auMojeicTBuA. CHcTEMaTHKa 3JIeMEHTapHBIX
YaCTHULI.

TeMBI JeKINH:

Jlexuus 1. DneMeHTbl KBAHTOBOW MEXaHUKHU

Jlexuus 2. YpaBuenue lllpeaunrepa u ero npuMeHeHue

Jlexums 3. YpaBuenue llpenunrepa u ero npuMeHeHNe, TYHHEIbHBIH A PeKT
Jlexuus 4. Knaccuueckas Teopusi CTpPOECHUS aToMa

Jlexuus 5. DnemMeHTbl GU3NKHU TBEPAOIO Tella

Jlexuust 6. MHOTO21€KTPOHHBIE AaTOMBI

Jlexuus 7. DneMeHTHI siAepHON (PU3UKU

Jlexuus 8. DneMeHTapHbIE YaCTULIBI U UX CBOWCTBA

Tembl NIpaKTHYECKUX 3aHATHI:
1. dororddexr, naBnenue ceera. Bomusl ne bpoiins

2. Dddext Komnrona

3. Ypasuenue lllpeaunrepa u ero npuMeHeHue.

4. Atom Bogopozia

5. CocTaB M XapaKTepUCTUKN aTOMHBIX 1ep. S 1epHble peakuu
6. DneMeHTapHbIE YAaCTHIIBI U UX CBOWCTBA

7. KontposbHas pabota

Ha3Banus j1adbopaTopHbIX padoT:

N3mepenne nocrossHHOM [ l1aHKa CIEKTPOMETPUYECKUM METOJIOM.

HccnenoBanue qudpakiuy cBeTa Ha NEPUOIMIECKUX CTPYKTypax

Omneir ®panka u ['epna

CraTucTHka cuera 3J€MEHTapHbIX YaCTHULL

Omneit FOHTa.

WuTepdepeniys cBeTa OT KOT€PEHTHBIX TOYEYHBIX HCTOYHUKOB.

Omnpenenenne CKOPOCTH CBETA

W3yuenne nudpakiny cBeTa Ha NEPUOIMIECKUX CTPYKTypax

N3y4eHne 3aBUCUMOCTH MOKA3aTEI IPEITOMIICHUS IIPU3MBI OT JUIMHBI BOJHBI CBETA

CoNoOR~ LN E



5. Opranusanusi cCaMOCTOAITEIbHON padOTHI CTY/ICHTOB

CamocrodarenbHas padoTa CTYACHTOB MPHU U3YYCHUH JAUCHUILTUHBI (MOIYJIs) IPEAyCMOTpEHa

B CIEAYIOIIMX BHIaX U opMax:

Pabota ¢ JIEKIIMOHHBIM MAaTEPUAIIOM, IMOMCK M 0030p JHMTEPaTyphl M BJICKTPOHHBIX
MCTOYHHUKOB MH(OPMAIIUH 110 HHAMBHIYaTbHO 3aIaHHON Mpo0iieMe Kypca;

PaGora B 55eKTpOHHOM Kypce (M3y4eHHE TEOPETHUYECKOr0 MaTepuala, BBIMOJHEHUE
WHJAMBUIYAIbHBIX  3aJlaHMi ¥ KOHTPOJMPYIOUIMX  MEPOIPHUATHH, BHPTYyaIbHBIX
71a00paTOPHBIX padOT | JIp.);

W3yueHre TeM, BBIHECEHHBIX HA CAMOCTOSITEIIbHYIO TIPOPAOOTKY;

[Touck, aHamu3, CTPYKTYPUPOBAHUE U MPE3CHTAIMS WH(POPMAIINY;

BrinonHenue 1oMaIHuX 3a1aHui, OTYETOB 10 TaOOPATOPHBIM paboTaM

[ToaroToBka K 1a00paTOpHBIM paboTaM, K MPAKTHYSCKUM U CEMUHAPCKUM 3aHATHSIM,
WccnenoBatenbckas paboTa W ydacTHE B HAYYHBIX CTYACHYECKUX KOH(EPEHIIMSIX,
CEeMUHApax W OJUMIIHAJIAX; y4eOHO-UCCIIET0BATEIBCKUX MTPOSKTaX

[ToaroToBKa K OIEHUBAIOIIUM MEPOTIPHSITHSIM.

6. YueOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecnieyeHue TUCIHIIIMHBI

6.1. YueOHO-MeTOANMUYECKOE 00€ecTIeueHHe
OcHoBHasi JInTeparypa

1.

Cagenbes, 1. B. Kypc o6uieit pusuku: yuedHoe nocodue: B 5 tomax / M.B. Casenbes. — 5-¢
m3a. — Cankr-IlerepOypr: Jlanb, [0. 1.]. — Tom 5: KBanToBas ontuka. ATomMHasi Qu3uka.
®dwusuka TBepaoro Tena. Gu3uka aTOMHOTO sipa U dneMeHTapHbIX yactul — 2011, — 384 c. —
/I Jlanb: snexTpoHHO-OMOIMOTeuHas cucrtema. — URL: https://e.lanbook.com/book/708. —
Pexxum noctyna: uz kopnopatuBHoi cetu TIIY - TekcT: anekTpoHHbIN

CuByxun [[. B. O6muii kypc ¢usuku ydeOHoe mocodbue: B 5 T. T. 4: Ontuka / J. B.
CuByxuH. — 3-e wu3a., crep. — MockBa: ®usmariour, 2013. — 792 c¢. — URL:
http://znanium.com/catalog/product/944794.- Pexxum nocTyma: W3 KOPIIOPATUBHON CETH
TITY .- TekcT: 3J1IeKTPOHHBIN

CuByxun /. B. O6muit kypc ¢usuku yuedbHoe mocodue: B 5 1. T. 5: AToMHas u sipepHas
¢usuka . — 3-e uzg., crep. / [. B. CuByxun . — Mocksa: ®usmarnut, 2008. — 783 ¢. — URL:
http://znanium.com/catalog/product/944829.-Pexxum noctyna: W3 KOPIOPATHBHOW CETH
TITY .- TekcT: 3JIeKTPOHHBIN

Hetnad A. A. Kypc pusuku : yueOHuk B snmekrpoHHoM dopmare / A. A. [Hernad, b. M.
SBopckmit. — 9-e wm3n.  crep. — MockBa: Akagemus, 2014. — URL-
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf.- Pexxum moctyma: U3 KOpIopaTuBHON
cet TITVY.- TekcT: 3eKTPOHHBIN

Tpodumona T. U. Kypc ¢usuku: yuedHuk B 3nextpoHHoMm dopmare / T. Y. Tpopumona. —
20-¢ u31I., cTep. — Mockaa: Axkanemus, 2014. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf.- Pexnm J0CTyTa u3
kopriopatuBHO# cetu TIIY.- TekcT: 23neKTpOHHBIH

JdonmosiHuTeIbHAS JIUTEPATYPa

1.

JlanncOepr, I' C. Onrtuka: yuebnoe nocodbue / I'. C. Jlanacbepr. — 7-e uzn. — Mocksa:
OU3SMATIIAUT, 2017. — 852 c. — TekcT: anmekTpoHHbIH // JIaHb: 37eKTpOHHO-OMOIHOTeYHAs
cucteMa. — URL: https://e.lanbook.com/book/105019 — Pexum pmoctyma: wu3
KoprnioparuBHoi cetn TITY

Ontuka: yuedHoe mocobme / B.C. AxunpmuH, H.JI. HMcromuna, H.B. Kanenosa, FO.U.
Kapxorckuii; mon penakmueit C.K. Cradeea. — Cankr-IlerepOypr: Jlanp, 2015. — 240 c. —
ISBN 978-5-8114-1671-4. — Tekct: snekTpoHHBbIH // JlaHb: 31MeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/56605 . — Pexwum gocTyma: U3 KOPIopaTHBHON
ceru TITY




3. Tiopun 0. U. ®uzuka. Ontuka: yueOnuk / Tropun 0. U., Yepnos U. I1., Kprouxos 0. 1O.
— TomMmck: HN3n-so0 TIIY, 2009. — 240 C. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m153.pdf..- Pexum JIOCTYTIA: u3
kopriopatuBHo#t cetr HTB.- Tekct: 251eKTpoHHbIN

4. Twopun FO. N. ®usuka. KBanroas ¢usuka: yuebnuk / Topun 0. U., Yepnos U. II.,
Kprouko  1O. I0. -  Tomck: Uzpg-Bo  TIIY, 2009. - 320 c. -
URL.: http://www.lib.tpu.ru/fulltext2/m/2012/m152.pdf..- Pexum JIOCTYTIA: u3
kopriopatuBHO# ceTu TIIY.- TekcT: 3eKTpOHHBIM

6. Tiopun, I0.U. Ousuka. SAnepHas ¢usuka. Ouznka >MeMEHTApPHBIX YacTul. AcTpodusuka:
yueonuk / FO.U. Tropun, N.I1. Yepnos, F0.}O. Kproukos. — Tomck: TITY, 2009. — 252 c. —

ISBN 978-5-98298-647-7. — Tekct anekTpoHHbIid / JlaHb: 3IEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/10284 . — Pexum gocryma: wu3
KoprnioparusHoi cetu TITY

6.2 UndopManuoHHOE H MPOrpaMMHOe o0ecnieyeHue
Internet-pecypcst (B T.4. B cpene LMS MOODLE u ap. oGpa3oBarenbHbie U OMOIMOTEUHBIE
pecypcehl):
1. Onextponnslii kypc «®Pusuka 3». Pexxum nocryna:
https://stud.Ims.tpu.ru/course/view.php?id=2062
Martepuansl npenctaBieHbl 16 mMoaynsamu. Kaxablii MOIynb COACPKUT MaTepHalbl JUIs
MMOATOTOBKH K ITPAKTUYCCKOMY 3aHATHUIO, K JICKIIUH, BAPUAHTBI MHANBUAYAJIbHBIX JOMAIITHUX
3aJlaHuM A7l CAMOCTOSITENIbHOM pabOThI, TECTHI.
2. Meroaunueckue yka3zaHus K 1abopaTopHbIM padoTtam:. Pexxum pocryma:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nnoOxod7_4
3. MGTOIH/I‘-IGCKI/IG YKa3aHHud K HPaKTUUCCKHUM 3aHATUAM. Pexum A0CTyIa:
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nnoOxod7_4

HpO(beCCI/IOHaJ'ILHbIe 6a3BI JAHHBIX U I/IH(I)OpMaI_[I/IOHHO-CHpaBO‘-IHBIe CHUCTCMBI ,I[OCTYHHBI 110
ceouike: https://www.lib.tpu.ru/html/irs-and-pdb.

Hcnonszyemoe JUIEH3MOHHOE MporpaMMHoe oOecriedeHue (B coorBercTBuu ¢ Ilepeunem
JIMIEH3HMOHHOT 0 MPOrpaMMHoro odecrneyenus: TIIY):
1. Zoom Zoom;
2. 1-Zip;
3. Adobe Acrobat Reader DC;
4. Adobe Flash Player;
5. AkelPad;
6. Cisco Webex Meetings;
7. Design Science MathType 6.9 Lite;
8. Document Foundation LibreOffice;
9. Far Manager;
10. Google Chrome;
11. Mozilla Firefox ESR;
12. Notepad++;
13. Putty;
14. Tracker Software PDF-XChange Viewer;
15. WinDjView;
16. XnView Classic.

7. Ocolble TPeOOBaAHMSI K MATEPHATIbHO-TEXHUYECKOMY 00ecneYeHU 0 TN CIUTIIHHbI
B yueOHOM mpouecce HCHONB3yeTCs CleAylolee J1abopaTopHOE OOOpyAOBaHHE s
NPaKTHYECKHUX U JJAOOPATOPHBIX 3aHATHI:



HanMmeHoBaHHe cnenMaJIbHBIX
noMenieHui

HaumeHoBaHue 000py10BaHUS

Aynutopuss Ui [POBEICHUS
yueOHbIX 3aHATHH BCEX THIIOB,
KypCOBOTO MIPOCKTUPOBAHHS,
KOHCYJIbTaIIHH, TEKYIIEero
KOHTpOJISI M TIPOMEXYTOUHOU
aTTeCTaluN (ITorounas
JICKIIMOHHAS Ay TUTOPH)

634034, Tomckas o6nacth, T.
Tomck, Jlennna mpocnekt, 1. 43,
210

Kommerorep — 1 mT; [IpoexTop - 2 miT.
KommexT yae6HO# Mebenu Ha 202 mOCaTOIHBIX MECT

Aynmutopus AN TPOBEICHUS
yueOHBIX 3aHATHH BCEX THUIIOB,
KypCOBOTO MIPOEKTHPOBAHUS,
KOHCYJIbTAIIHH, TEKYIIEeTro
KOHTPOISI W TIPOMEXYTOYHOH
aTTeCTaluu (ITotounas
JICKIIMOHHAS Ay TUTOPH)

634034, Tomckas ob6macTh, T.
Tomck, Jlenuna mpocmekt, a. 43,
215

Kommnsrorep — 1mr.; IIpoekTop - 2 mwT.
KommekT yueOHo# Mebenu Ha 132 mocaovHbIX MECT

Ayauropust TS MIPOBECHUSA
y4eOHBIX 3aHATUH BCEX THIIOB,

KypCOBOTO NPOEKTHUPOBAHMUS,
KOHCYJIbTalUii, TEKYILIETO
KOHTPOISI W TPOMEXYTOYHOH
aTTeCTAINN (YVuebHast
nabopaTopus)

634034, Tomckass o00nacTh, T.

Tomck, JlennHa mnpocnekt, a. 43,
101

Kommsrotep - 6 .

KomruiekT yueOHON Mebenu Ha 52 nocanounbix Mect;lkad
oG1enadoparopslii - 2 mit.;Croin 1abopaTtopHslid - 33 mr.
JlabopatopHas ycTaHOBKa JUIsl MPOBEIEHUS paboT 1Mo
teme"TemmoeMkocTh Ta3oB" - 2 mT.; JlJabopaTopHas yCTaHOBKA LIS
npoBeneHus padot mo teme "TemroeMKocTh MeTauioB" - 1 mT.;
JlabopaTopHas ycTaHOBKa IS IPOBEICHUS padoT 10 TeMe
"YpaBHEHHE COCTOSIHUSA MIeanbHOoro ra3a" ¢ npuMeHerneM [1K - 1
IIT.;Ta00paTopHast yCTAHOBKA JUISl M3Y4YEHHS BBIHYKJICHHBIX
KoseOannii-mastHIKA [loins - 2 mT.;Mastank ObepOeka - 1 mrT.;
JlaGopaTopHas ycTaHOBKa ISl IPOBEEHUS paboT 110 TeMe
"YpaBHeHHE COCTOSIHUSA M KpUTHYecKast Touka" - 1 mT.;
JlabopaTopHast yCTaHOBKA JIJIsl POBECHUS pabOT 10 TeMe
"OmnpeneneHue nokaszarens aanadaThl ra30B MPU ITOMOIIH
ocumusitopa dnammepcdenpaa” - 1 mr.;nadoparopHast ycTaHOBKa
JUIA U3y4eHHust 000pOTHOTO MasiTHHKA - 2 IIT.;TabopaTopHas
yCTaHOBKa ISl M3YYEHHS 3aKOHA TMPOCKOIA, 3-X 0CEBOT0 THPOCKOMa
- 2 mr.; JIabopaTopHas ycTaHOBKa JUISl H3YYEHHSI MOMEHTA HHEPLIUH
paznuuHbIX Tes,Teopemsl Ll telinepa ¢ npumenenuem I1K - 1 mr.;
[Mpu6op "Moayms FOHI™ - 2 mrt.; JlTabopaTopHast yCTaHOBKA IS
npoBeaeHus padot mo teme "Pacnpenunerne ckopocti Makcgema”
- 1 wr.; JlabopaTopHas ycTaHOBKa ISl M3YUEHHsI MOJLYJIsl YIIPYTOCTH
- 1 wr.; 1abopaTopHas ycTaHOBKa Juisi M3yueHus 3akoHa ['yka - 2
mT.; JJabopaTopHas ycTaHOBKA ISl H3YYECHHUS BBIHYKICHHBIX
konebannii-maaTHuKa [Tons ¢ mpumenernem [1K - 1 mr.;
JlabopaTopHas ycTaHOBKa JJIsl M3y4eHHUS 3aKoHa ['yka ¢
npumenenneM I1K - 1 wt.;Mukpockon MBC-10 - 2 mrr.; [Tpu6op
"BoiayxeHnsie konebdanus" - 1 mr.; YcranoBka gadopar "
Omnpenenenne yx Temn Bo3ayxa " - 2 mr.; JlabopatopHas ycTaHOBKa
Jutst IpoBesieHns pador no teme "Dddexr Ixoynsa-Tomcona" - 1
wt.; JIV M3ydeHns a3neKTpuuecKux MeToJJ0B U3MEPEHUH
HE3JIEKTPUYECKUX BEJIWYHH - | mT.; YcraHoBKa jgabopat "
Omnpenenenne JuIMHbI mpodera Bo3ayxa " - 2 wr.; JIY Onpenenenus
IUIOTHOCTH Ten - | mT.; Mammna "OTtByna" - 4 mr.; IIpubop
"MomunTHpe3" - 2 T.; MastHuK ¢puszndeckui - 2 mt.;JIY M3yuenus
KOMIICHCAIIMOHHBIX METOI0OB M3MepeHHs - 1 mT.; MasTHHK - 2 mT.;
Mogens Kompa - 2 mit.; JlTabopaTopHast ycTaHOBKA JJIsT IPOBEICHISI
pabot o Teme "TerroemMkocTh razoB" - 2 mrt.; JJaboparopHas
yCTaHOBKa ISl POBeACHUs paboT 1mo Teme "TermtonpoBoHOCTD U
JJIEKTPOIIPOBOAHOCTh MeTaiioB" - 1 mt.; JlJaboparopHas ycraHoBKa




HanMmeHoBaHHe cnenMaJIbHBIX
noMenieHui

HaumeHoBaHue 000py10BaHUS

JUIS N3YYEHHS 3aKOHA COXPAHEHHS MEXaHNIECKON SHEPTHH, KoJeca
Makcsemna - 1 mit.;1abopaTopHas yCTaHOBKA ISl H3yIECHUS] MOMEHTA
WHEPINH Pa3InIHBIX Tel, TeopeMsl Llteitaepa - 2 mT.;
JlabopaTopHas yCTaHOBKA ISl H3Y4IECHUS 0O0OPOTHOTO MasiTHUKA - 2
IIT.

Aynutopuss Ui [POBEICHUS
yueOHbIX 3aHATHH BCEX THIIOB,
KYpCOBOTO MPOEKTHUPOBAHUS,
KOHCYJIbTAIIHH, TEKYILETro
KOHTPOJISI W TPOMEXYTOYHOMH
aTTeCTalluU (YueOnas
Jaboparopus)

634034, Tomckast o0macTh, T.
Tomck, JleHmHa mpocriexT, A. 43,
104

KommexT yae6HO0# Mebenu Ha 26 mocagounbix Mect; [Ikag
obmenabopaTopHBIi - 1 mT.;

Ludposoii mynsTumerp APPA-207 - 2 w.;J1Y Omnpenenenus
ycKopeHwust cBoOoiHOTO mageHus - 1 wr.; [Ipubop ComneHoun - 1 wr.;
[Mpubop T-3aBucumocts - 1 wT.; [Ipubop Dddexr Xemna - 1 wr.;JTY
H3mepenus 4yacToThl Koje0aHuil 3ByKOBOTO inanasona - 1 mr.;
[Tpubop 1Mo KucclieTOBAaHUIO TEPMOIJICKTp. - 1 mt.; [Ipudop
Onekrpomnone - 1 mr.; [Ipubop s nmoxydyeHus MarHuTHOTO noJis - 1
mwt.; JJabopart.ycranoBka Taeromuit pa3psan - 1 mr.; [Ipudop
"Marautsoe mone" - 1 mrt.; [Tpubop GPS-3030D 0-30V-3A - | mrt.;
[Tpubop TepmosnexTpudaecTBo - 1 mrt.; [Ipudbop Peppomarnernku - 1
wt.; ok murarmst GPS-1830D - 1 mt.; [Tpubop "Xomma" - 1 mrT.;
[Tpubop MarautHOe mone - 1 mrt.; [Ipubop Makceem - 1 mrT.;
[Mpu6bop [Tna3ma - 1 mT.; KroBetHUIa ontnaeckas - 1 mr.; [Ipubop
T'odwman - 1 mT.; [Tpubop Pesonanc - 1 m.;JIY Hccn. MarHuTHOTO
NOJISL C U3MEPUTENBHON KaTynikol - 1 mT.; [TIpudop
TepMmoasekTpoHHast smMuccus - 1 mT.; YcraHoBka gabopat "
OmnpezeneHue TEIIOeMKOCTH MeTayuioB " - 1 mT.; Ocrmutorpad
OCY-20 - 5 mr.; [Tpudop Crepxxu - 1 mir.;

Aynmutopus s MPOBEACHUS
yueOHBIX 3aHATHH BCEX THUIIOB,
KypCOBOT'O MPOCKTUPOBAHHS,
KOHCYJIbTAIIHH, TEKYIIEero
KOHTPOJSI W TPOMEXYTOUYHOM
arTecTaniu (YuebHast
nabopaTopus)

634034, Tomckast 0o0macTh, T.
Tomck, Jlennna mpocmekt, a. 43,
108

Kommsrotep - 8 mwt.; [Ipuntep - 3 wr.; [IpoexTop - 1 mT.;
KommexT yaeOHo# Mebenu Ha 25 mocagounbix Mect; [Ikag
oOmenabopaTopHsIii - 2 mT.; Tym0a mogkaTHas - 1 mT.
JlabopatopHnas pabota "Omnpenenenue ckopoctu csera - 1 mr.;
YcTaHOBKA JUIS HCCIIEA0BAHMUS 3aKOHOB TEIJIOBOTO M3IydIeHus - 1
mt.; YcraHoBka tabopar " OnpeneneHue (GOKYCHBIX PacCTOSHUH " -
1 mrr.; pu6op "Omeir @panka u ['epua” - 1 mwr.; [Ipudop KPC-
S230CWX uB.380TBnuH,{2.97,0. 11k Buaeokam. - 1 wir.; [leiikep-
nnky6atop ES-20 - 1 mir.; JJaboparopnas pabora "UnTepdepomerp
Maiixenscona" - 1 mrt.; I[Tpu6op "Komsia HetoTona" - 1 mt.;
JlaGopatopHast padoTa "Onrrudeckas akTUBHOCTB" - 1 1IT.;
Jlabopatopnas ycranoBka "3akon Ctedana-oosbimanaP2350101 -
1 mIT.; YeraHoBKa 11 ompesesieHust moctostHHou [Tnanka
CIIEKTPOMETP.METOAOM - 1 1T.; ICTOYHUK pTYTHBIH - 2 IUT.;
Tonamomertp - 2 mr.; JJabopatopras padora "OneiT @panka-I'epua c
pryThE0" - 1 mT.; [Iperu3nonHbiil nHTEpdepoMeTp Mailikenbcona - 1
mwt.; [Ipubop "Crmexktp H2" - 1 mt.; YcraHOBKA IS ICCTICIOBAHUS
CBETA C Pa3INYbIMU COCTOSHUSIMH MOJISIpU3any - 1 mT.; YcTaHOBKa
Juist uccnenoBanust audpakuun Opaynrodepa Ha IEpUOIHIECKOM
cTpykType - 1 mT.; Mukpockon "[Tomam" - 1 mt.; JlaboparopHas
pabota "Habmonenne u n3MepeHue CeKTpoB, U ONpeeTICHIe
ONTHYECKUX MapaMeTpoB Mpu3M" - 2 mT.; YCTaHOBKA IS
IKCIIEPEMEHT. IPOBEPKU COOTHOIICHUS HeOopeaen. st poToHOB - 1
HIT.

Aynautopust TSt MPOBEICHUS
Y49eOHBIX 3aHATHH BCEX THIIOB,

KypCOBOTO MPOEKTHPOBAHUS,
KOHCYJIbTAIIHH, TEKYIIET0o
KOHTPOJISI W IPOMEXYTOYHOH
aTTecTaluu (YueOnas
naboparopus)

634034, Tomckas o0macTh, T.

Tomck, JlennHa mpocrekt, a. 43,
OIIT02

Jlabopatopnas pabota "OmnbiTr @panka-I'epua ¢ pryreo" - 1 mr.;
[Monspumerp st sxxunkux cpex CM-3 - 1 mr.; [Tpu6op HY 5002 0-
50V-2A - 1 mwt.; Jlaboparopnas pabota "Hureppepomerp
Maiikenbcona" - 1 wt.; MoaynbHbIi yueOnsIi kommiekc MYK-OK
"KsanroBas ontuka" - 2 mt.; Mornoxpomarop MYM - | mrt.;
[Mpubop "Konbua Hetotona" - 1 mr.; MaTepdepomerp XKamena - 1
T.; YueOHbIH puOop /I UcCiIe0BaHus MOJIsIpU3alny cBeTa - 1
wit.; [Tpubop "Tonepuzarums” - 1 wr.; [Ipuéop MXD-5040

QP .MyIBTUMETP - 2 MT.; Y4eOHO-T1a00paTOPHBIH KOMILUIEKC 110
¢dusuke 4.3 - 1 mT.; MoaynbHbIH yaeOHbIH Kommuieke MYK-OB
"Onrtrka u TeroBoe u3iydenue"” - 2 mr.; Jlaboparopnas pabota
"Habronenne u u3MEpeHHe CIIEKTPOB, U ONPEIeTICHIE ONTHISCKIX
napameTpoB npusM" - 2 wt.; Mareppepomerp "dabdpu-Ileppo" - 2




HaunmenoBanme CIIeMHAJIbHBIX

N HaumeHoBaHue 000py10BaHUS
NOMeIleHMii

wt.; Marepdepomerp JINP-1 - 1 mrt.; Uatepdpepomerp @abpu Ilepo
- 1 mr.; Pedpakromerp maboparopusiiit UPD-4545-2M - 1 mt.; Becsr
nmabopatopusie BJITD-5000r ¢ rupeii kanmnbpoBounoii 2 kr F2 - 1
wt.; [ornomertp - 1 mt.; O6opynoBarne ais nabopatopun Ouznka
4.3 - 1 mrr.; Ipubop KPC-S230CWX 118.380TBnun,f2.97,0. 11k
BUACOKaM. - 1 mT.; YcTaHoBKa nabopat " Onpenenenne GpoKycHBIX
paccrosiauii " - 1 wt.; Jlaboparopnas pabora "Jlunelinbie ciekTper" -
3 wir.; F'ornomerp I'C-2 - 4 mr.; JlaGoparopnast ycraHoBka PITK-02
- 1 wt.; JlabopatopHas padota "/Iudpakiust Ha cucTeMax Ienei u
mudpakunonHbIx pemerkax” - 1 wr.; JlJaboparopHas ycTaHOBKa
[Monapuzanus - 1 wt.;JIY OcHOBHBIE CBOIICTBA BOJTHOBHBIX SIBIICHUIN
- 1 wrt.;Muxkpockon "[Tonam" - 1 mr.;[Tupomerp Ilpomuns-M1 - 1
mT.; JIeTeKTOp COMHTWILIIMOHHEI - 2 T.; ICTOYHHK pTYTHBIH - 1
mrt.; [Ipudop HY3005 0-30V-5A - 2 mr.; [Tpudop HY3010E, 030V-
10A 2xXLED - 2 mrt.;

Pabouas mporpamMma coctaBieHa Ha ocHoBe OOIiell XapakTepHCTUKU 00pa3oBaTelbHOMN
nporpaMMbl 1o HampasieHuto 22.03.01 MarepuanoBeneHue W TEXHOJIOTMM MaTepUasoB,
cneuuanuszauus «MarepuanoBeseHue B MalIMHOCTpoeHuw» (mpuema 2018 r., ounas ¢dopma
oOyueHus).

Pa3paborumk:

JomKHOCTD 0)4(0)

Honenr OEH IIBUTI Kpapuenxo H.C.

IIporpamma onoOpeHa Ha 3acegaHuu Bblmyckamomiero OTheneHns MaTepHaIOBEACHUS
WHxeHepHOM MIKOJIbI HOBBIX IMPOMU3BOJCTBEHHBIX TEXHONOTUH (TpoTokoa oT 25.06.2018 r. Ne 5/1).

3aBeayroniuii kKadeapoii - pykoBOAUTEIb
OT/ICNICHUs] MaTepuanoBe/icHus (Ha mpaBax Kadeapsi),
J.T.H., Ipodeccop / B.A. Kitumenos /




JInct u3mMeHeHnuii paboydeii mporpaMMbl JMCHUIIHHBI:

O06cy:x1eHo Ha

YuyeOHblii Conep:kanue /u3MeHeHHUE
roj 3acenannu OTaeeHus
MaTepHaJIoBeleHUs
(mpoToxo.)
2019/2020 AKTyaM3upoBaHO HH()OPMAITMOHHOE U Nel9/1 ot 01.07.2019 1.

y4eOHBII T/

IporpaMMHoOe obecrieueHue (MyHkKT 6.2)

2020/2021
y4eOHBIN ToJY

Oo6nosneno 10, npodeccronanbabie 0a3bl JAHHBIX
1 MHPOPMAIMOHHO-CITPABOYHBIC CHCTEMBI

Ne36/1 o1 01.09.2020 .
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