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1. llesan ocBOEHMSI AN CIMIIJIMHBI

HCJ’IHMI/I OCBOCHUS JUCHHUIIIIMHBI ABJISACTCA (bOpMI/IpOBaHI/Ie y o6yqaroumxc;1 OIpECaACIICHHOI'O

OOII

npodeccuoHanbHOM e TEIbHOCTH.

(n. 5.4 O6meit xapakrepuctukun OOII) cocraBa KOMIIETEHLMM MJisi TMOATOTOBKHU K

DiIeMeHT Kox AHauKaTophl 10CTHKEHHS CocrapJsionme pe3yibTaTOB OCBOCHUS
o0pa3oBaTebHO KOMIIeTeHIMii (1eCKpUIITOPBI KOMIIETeHIIMi)
. Cem KOMIIeTe HaumeHoBanue
il mporpaMMsI HaumenoBanue
ecTp HIMH KOMIIETEHIUH Kon
(mmcnuniauna, HMHIUKATOpA Konx HaumeHoBaHHne
HHIMKATOpa
npaktuka, F'HA) JTOCTHIKEHU S
3 MK(Y)-3 IMonbupaer Hmeer omsIT paboTHI C
obopynoBaHue u IK(Y)-3.2. Bl HAy4YHO-aHAJIUTUIECKUM
KOMIUICKTYIOLIUE, 00opyioBaHHEM
HEOOXOIUMBIE /ISt YmMeet 060CHOBATh BBIOOD
MPOBECHHS IK(Y)-3.2V1 o6opynoBaHus [Is
UCCIIE0OBaHUH IIPOBEJICHHSI MCCIIEIOBAHUN
MLIIK(Y)-3.2 OB A
3HaeT HOMEHKIIATYpy 1
XapaKTEePUCTHKH
COBPEMEHHBIX ONTHKO-
TIK(Y)- 3.2 31 P
3JIEKTPOHHBIX PUOOPOB 1
CHCTEM IS HAYYHBIX
HCCIIeIOBAaHUI
PazpabarsiBaer Bnaaeer ornsitom
CriocoGHOCTb K METOJIUKH TK(Y)-3.3. BI pa3pabOTKU METOUK
BBIOOpPY UCCIICJIOBaHUI B h HCCIICIOBAHMUS JUTS PEIICHUS
ONTUMAIBEHOTO 00J1aCTH ONTHKH, MOCTABJICHHOM 3a1a4n
MeTo1a U ONTORJIEKTPOHUKH, Ymeer nopobpath
pa3paboTke (OTOHHKH, TIK(Y)-3.3 V1 ONTUMAJIbHBIE TIOAXOIBI,
porpamMm VLIIK(Y)-3.3 OINTHYECKOTO ' METO/IbI, HHCTPYMEHTBI TSI
IKCIIEPUMEHTAITBHBI ' MaTepuaoBEICHUS MPOBEICHHS HCCIIEIBOAHUIM
CriekTpasbHbIe X HUCCIICIOBaHUH, 3HaeT BO3MOXKHOCTH
METO/IBI MPOBEICHHIO METO/IMK UCCIICOBAHHN B
HCCIIEIOBAHUS 1 OITUYECKHUX, TIK(Y)- 3.3 31 00J1aCTH ONTHKH,
aHam3a (hOTOMETPUYECKHX U ’ OITORJICKTPOHUKH,
MaTepualioB 3JICKTPUYCCKHUX (DOTOHUKH, OIITHYECKOTO
HU3MEpPEeHHIA C MaTepHAIOBEICHUS
BBIOOpPOM ITposogut Brageer onbitom
TCXHUYCCKUX MCCIICIOBAHUS B MIPOBEICHHS UCCIIEI0BAHUN B
CPEACTB U 00JIaCTH OINTHKH, TTK(Y)-3.4. BI 00J1aCTH ONTHKH,
obpaboTkoii OMTORIIEKTPOHHKH, o OMTOIIEKTPOHUKH,
9KCIIEPUMCHTAJIbHEI (hoTOHMKH, (hOTOHMKH, ONITUYECKOTO
X MTAHHBIX ONTHYECKOro MaTepHuaJoOBEACHUS
MaTepHaIoBeICHUS ‘YMeeT ucroiib30BaTh
KOMIUIEKC 000py10BaHHS 1
K(Y)- 3.4 V1 pyA
METOJBI JUTSl HAyYHBIX
N.IIK(Y)-3.4. HCCIIeJ0BaHuit
3naet QU3UIECKYI0
CYIHOCTb U3MEPSEMBIX
TapaMeTpoB NPU
HCCIIEIOBAHIH OTITHIECKUX
TIK(V)- 3.4 31 SIBJICHUH, MaTepUaJIOB,
OINITOTEXHUYECKUX YCTPOHCTB

2. Mecto qucuumiunsl (moayJs) B ctpykrype OOII

I[I/ICL[I/IHJ'II/IHa OTHOCHUTCA K BapHaTHBHOﬁ yactu bioka 1 y‘IC6HOFO IIJ1aHa O6paSOBaTCHLHOﬁ

MIPOTrPaMMBI.

1

3. [Lianupyemble pe3y/bTaThl 00y4eHHs 10 AUCHHUILIHHE!

11.3.8. ®I'OC — «Opranuzanys caMOCTOATENBHO TUIAHUPYET PE3YJIbTAaThl 00y4EeHHS O TUCHHUILIMHAM (MOAYJISIM) U IIPAKTUKAM, KOTOPBIE JJOJKHBI

OBITH COOTHECEHBI C YCTAHOBJICHHBIMH B ITPOrpaMMe HHANKATOPAMH JTOCTIKEHHs KoMmieTeHIHil. COBOKYITHOCTD 3aIUIaHUPOBAHHEIX PE3yIbTaTOB
00y4eHH 10 AUCHUILTHHAM (MOIYJISIM) U IPAKTHKaM JOJDKHA 00ecreunBaTs GOPMHPOBAHKE Y BBITYCKHUKA BCEX KOMIICTCHIHH, yCTAHOBICHHBIX

TIPOrpaMMOil MarucTpaTypb»




[Tocrne ycrienHOro OCBOCHUSI JUCIUILIMHBL Oy 1yT chOpMHUPOBAHBI PE3yIbTAThl O0yUEHUS:

IL1anupyemble pe3y IbTaThl 00yeHHs! 10 AUCIHILIHHE Wuankatop
Kog HaumenoBanue JOCTHKEHMSI
KOMITIETCHIINH
PI1 | ®opmynupoBath 1eH, 33]1a491 U COCTABIISTH IUIAH HAYYHO-TEXHHYECKOTO WLIIK(Y)-3.2.
UCCIIEIOBaHMS B 00J1aCTH CBETOTEXHHUKH U (POTOHHBIX TEXHOJIOTUN U HLIIK(Y)-3.3.
MaTepHaJioB, CTPOUTH (U3NUECKHE U MATEMATUIECKHE MOJICIIH OOBEKTOB
MCCIICIOBAaHMSI U BBIOMPATh AJITOPUTM pEIICHUS 3a/1a41
P2 | Pa3pabGaThIBaTh MPOrpaMMbl SKCIIEPUMEHTAIBHBIX UCCACI0BaHMA, TpuMeHsTh | ML.IIK(Y)-3.3.
COBPEMEHHBIE METO/IbI HCCIIEIOBAHUS, OLICHUBATH U MIPEICTABIATH HLIK(Y)-3.4.
pe3yJIbTaThI BBIMOJIHEHHON paOOThl. 3allUIaTh IPHOPUTET U HOBH3HY
MOJyYEHHBIX Pe3yJIbTaTOB UCCIEIOBAHUN B OOJIACTH U3YUYCHUS U aHAIIN3A
(OTOHHBIX MaTepPHaIOB, KOPIYCKYJISIPHO-POTOHHBIX TEXHOJIOTHH,
JIOMUHECLIECHTHON 1 a0COPOIIMOHHOM CIIEKTPOCKOIINH, B3aUMOIEUCTBUS
U3JIYYCHUS C BEIICCTBOM
PI3 | AHaIM3UpOBaTh COCTOSIHUE HAYYHO-TEXHUUECKOH MPOOJIeMbI B 00J1aCTH WLITIK(Y)-3.3.
CBETOTEXHUKH, ONTOTEXHUKH, (DOTOHHBIX TEXHOJOTHI U MaTepPHaIoOB Ha HLIIK(Y)-34.
OCHOBE T0I00pa U U3yUCHUS JIUTEPATYPHBIX U MTATEHTHBIX UCTOYHUKOB.
Pa3pabaTbiBaTh CTPYKTYpHBIC M (DYHKIIHOHAIBHBIC CXEMbI ONITUYECCKHUX,
OTITUKO-3JIEKTPOHHBIX, CBETOTEXHUYECKUX MPHOOPOB, JTa3epHBIX CUCTEM U
KOMIIJIEKCOB C OIPEJICICHUEM UX (PU3HYECKUX MPUHIIMIIOB paOOTHI.
PII4 | Pa3pabaTbIBaTh METO/bI KOHTPOJIS KauecTBa (POTOHHBIX Marepuayios, netajien | M.IIK(Y)-3.2.
M Y3IOB, COCTAaBNSTh  POTpaMMbl  HCHObITaHHi  coBpemenmpix | A-TIK(Y)-33.
CBETOTEXHUYECKUX U ONTHYECKUX MPHOOPOB U YCTPOUCTB.

OIICHO‘-IHI)IG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMG)Ky’l'O‘IHOﬁ arTeCTauu NpcaCTaBJICHLI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.

4. CTpyKTypa U colepKaHue TUCUUILTUHBI

OcHOBHbBIE BHADBI y‘l66H0ﬁ ACATCJIBbHOCTHN

Pa3ienbl I CHUAILIMHBI Dopmupyemblit Buab! yueoHoii NesITeIbHOCTH® Oobem
pe3yJbTaTt BpeMeHM, Y.
00yuyeHus no
JHCHUILINHE
Pazgean 1. MeTonbl v TEXHHUKA P11 Jlekuun 2
a0COpOLIMOHHOM, YMHUCCUOHHON U P12 [IpakTruecKkue 3aHATHUs 4
JIFOMUHECIIEHTHOM CIIEKTPOMETPUH PJ3 JIabopaTopHbIe 3aHATUS 6
P14 CamocTosTenpHas paboTa 40
Pa3nen 2. CnekTpockomnusi aTOMOB Pl Jlexknuu 2
P/12 [IpakTHyeckue 3aHATUS 8
P/I3 JlabopaTopHBIe 3aHSTHUS 6
P14 CamocrosTenpHas paboTa 44

2 PesynpTaThl 00ydeHus Golee AeTaTu3HPOBAHO MPENCTABIAIOT HHAMKATOPI JOCTUKEHHS KOMIIETEHIMI Kak (OpMHUpPYEMbIE 3HAHUS,
YMEHHS ¥ OTIBIT (HABBIKK), KOHKPETHBIE JEUCTBUSI, BBIIOIHIEMbIE 00yJarOINMCs, [TOCIIE YCIIEIIHOTO OCBOSHHS TUCIIUILUINHEL (B
cootBercTBuu ¢ Marpuueit komnereniuii OOIT)

3 O6mias Tpy10EMKOCTE KOHTAKTHON pabOTEI U BUIIBI KOHTAKTHOM PabOTHI B COOTBETCTBHH yIEOHBIM TIAHOM




Pa3nen 3. CrieKTpoCKOIUS MOJIEKYI P11 Jlexuun 2
P12 [IpakTuueckue 3aHATHS 2
P/13 JlabopaTopHbIe 3aHSITHS 6
P14 CamMocTosTenspHas padboTa 40
Paznen 4. CiekTpockonus Pl Jlekun 2
KOHJICHCUPOBAHHBIX Cpex P12 [IpakTrueckue 3aHaTHs 2
PJI3 JIabopaTOpHBIE 3aHATHS 6
pPJI4 CamocTosiTenbHas paboTa 44

CO,Ilep}KaHI/IC pasaciioB JUCHUITIINHBI:

Paznen 1. Memoovt u mexnuka adcopoOyUOHHOU, IMUCCUOHHOU U JIHOMUHECUEHMHOU
cnekmpomempuu

Tembl JeKkumii:
1. Beenenue. lenu u 3amaum kypca. Kparkas xapakrepucTuka U KiacCu(UKalUs CHEKTPaIbHBIX
METOJIOB MCCJICIOBAHMS U aHaimu3a mMaTepuasioB. CHEKTpPhl UCIYCKAHUS, MOTJIOMIEHHUS, PACCESIHUS.
MeTobp1 ¥ TEXHUKA TIOMUHECIIEHTHON U a0COPOIIMOHHOM CIIEKTPOMETPHUH.

TeMbl NpaKTHYECKUX 3aHATHIA:
1. OnTuyeckune cXeMbl CHEKTPalbHBIX MPUOOPOB. OCHOBHBIE XAPAKTEPUCTUKH CIEKTPATbHBIX
npubopoB. Ilpusma, audpakimoHHas peuieTka, YrjioBas, JUHEWHas M OOpaTHas JIMHEHHAs
JUCTIepCHs; OTHOCUTENbHOE OTBEPCTHE, HOPMallbHAs IIIMPUHA I1IEJIH, CTIOCOObI OCBEILIEHUS IIETH.
2. XapakTepUCTHKH TPUEMHUKOB  HM3JIYYCHHs, OO0NAacTH TpUMEHEHUs. MHOro3JeMeHTHbBIE
MIPUEMHUKH U3TydeHus. CXeMbl MUTAHUS.

Ha3zBanus ja6opaTopHbIX padoT:

1. TloxaroroBka audpakMOHHOTO creKTporpada kK padore.

Paznen 2. Cnekmpockonus amomos

TeMBI JeKINH:
1. TeopeTnueckre OCHOBBI aTOMHOW CHEKTPOCKONUU. Tumbl ciekTpoB. McTouHMKM aTOMuU3anuu u
BO30OykaeHus. [IpumMeHeHHe na3epHBIX M CHIBHOTOYHBIX SJICKTPOHHBIX IYYKOB B aTOMHOM
CIEKTPaIbHOM aHAJIU3E.

Tembl NIpaKTHYECKUX 3AHATHI:
1. lpunnunuansHas cxema ADCA. McTouHMKH CBETa 711 aTOMHO-YMUCCHOHHOTO CIIEKTPAIILHOTO
aHanu3a (IJIamMeHa, Iyra, UCKpa, WHIYKTUBHO-CBsI3aHHAs IU1a3Mma). Bo3OyxkIeHue BellecTBa H
WHTEHCUBHOCTD CTIEKTPAIbHBIX JIMHUN U (DOoHA.
2. KauectBennsiii u konumuectBeHHbIH ADCA. UnenTudukanus crekTpaibHbIX TUHUH. CTaHaapThl
JUTS CIIEKTPAIbHOTO aHaJIn3a. MeTo bl ONpee/IeHHs] HEM3BECTHOW KOHIICHTPAIIUH.
3. [MpunnunuansHast cxema AACA. MIcTOYHUKY CBETa B aTOMHO -a0COpPOIIMOHHOM CIIEKTPATbHOM
ananuse. [Ipeumymecrsa AACA 1o cpaBHeHuto ¢ ADCA.
4. ArtomuHo-(myopecuieHTHas criektpockomnus. [IpuHmmn meroma. AmnmaparypHoe oQopMIIEHHE.
AHaITUTUYECKHUE XapPAKTEPUCTUKH.

Ha3panus 1abopaTtopHbIx padoT:

1. H3ydeHue CTpyKTYpbl SMUCCHOHHBIX CIIEKTPOB aTOMOB METAJLIOB.

Paznen 3. Cnekmpockonus monexyn
Tembl JeKkumii:
1. Teopernueckue OCHOBBI MOJIEKYJSPHOH CIEKTPOCKONMHUU. DJIEKTPOHHBIE, KojeOaTelabHbIE U
BpallaTeabHbIe TEPMbI U CIIEKTPBI MOJIEKYI.
Tembl NIpaKTHYECKUX 3AHATHI:
1. OcHOBHBIE 3aKOHOMEPHOCTU MOJIEKYJIApHON JtoMuHecHeHuu (mpasmwio Kamu, 3akon Crokca-




Jlommens, mpaBwiio JlepmmuHa, 3akoH BaBuiioBa, 3aK0H 3aTyXxaHus, TYyIICHUE TIOMUHECIICHIIHH ).
Ha3panus 1abopaTtopHbIX padoT:
1. JlroMuHecueHIMs MOJIEKYJ a30Ta MpU BO30YKIEHUH aTMOC(HEPHOro BO31yXa 00bEMHBIM
QJICKTPUYCCKUM pPa3spaaoM, UHAYHHUPOBAHHBIM CUJIBHOTOYHBIM 3JICKTPOHHBIM ITYYKOM.

Pasznen 4. Cnekmpockonus KOHOEHCUPOBAHHBIX cPeO

1. TlpumeHeHue JIOMHHECHCHINU. JIIOMUHECIIEHTHBIH CIMOCOO TIOMCKOB 3ayiekedl HeTH u
rasza. JlroMuHecHeHTHas TMarHOCTUKA CBETOIMOIHBIX HAHOTETEPOCTPYKTYP.
TeMbl NpaKTUYECKUX 3aHATHIA:

1. JlroMuHecueHIMs KOHIEHCUPOBAHHBIX cpell. MexaHU3MBbl H3ITy4aTeIbHON peKOMOHAIUH.
CrnexkTpajibHble ¥ KHHETHYECKHE XapaKTePUCTUKU JIIOMUHECLCHIIMH CBETOJIUOIHBIX
reTepOCTPYKTYP MPHU BO30YKACHUHU JIEKTPOHHBIMU U JIA3€PHBIMU ITyYKaMHU.

Ha3panus 1adopatopHbIx padoT:

1. JlroMuHecueHIMsl MOJYNPOBOJHUKOB Tpynnbl A2Bs mpu HUZKUX M BBICOKHUX YPOBHSIX
BO30YKICHMUSL.

2. VMnynabcHas JIIOMHHECIEHIIUS CBETOUOAHBIX TeTepocTpyKTyp ¢ INGaN/GaN kBaHTOBBIMU
sIMaMH.

5. Opranusanusi cCaMOCTOATEIbLHON PadoThI CTY/ICHTOB

CamocrosiTenbHast paboTa CTyJI€HTOB IPU U3YYEHUH JUCLMILIMHBI (MOIYJIs) IPEAyCMOTpEHA
B CJIEAYIOUIMX BUAaX U popMax:
— PabGota ¢ JEKUUMOHHBIM MaTepualoM, IMOMCK M 0030p JHUTEpaTypbl U 3JIEKTPOHHBIX
HMCTOYHUKOB MH(OpMAIMU 10 MHIUBUIYAIBHO 3aJaHHOM MpobiieMe Kypca,
— TloaroroBka k 1a00paTopHBIM paboTaM, K MPAKTHYECKUM U CEMUHAPCKUM 3aHSATHSIM;
— H3yueHue TeM, BEBIHECEHHBIX HAa CAaMOCTOSITEIbHYIO IPOPAOOTKY;
— TIloaroroBka K 0K/Iaay MO UHAMBUAYAIBHON TEME.
— Ilouck, aHanus, CTpPyKTYpUpPOBAaHUE U MIPE3EHTAlMsI MHPOPMALIUY,
— HccnenoBarenbckas paboTa U y4acTUE B HAYYHBIX CTYJCHUECKUX KOH(PEPEHIHSIX.
— IloaroroBka K OLIEHUBAOLIUM MEPONIPUATHUSM;

6. YueOHO-MeTOqMYEeCKOe M MH(pOPMALIMOHHOE 00ecnevyeHne TUCHHIIUHBI

6.1. YueOHo-MeTOAMYECKOE 0DecieueHue
OcHoBHasi InTEepaTypa

1. CrnektpanbHble METO/IbI aHanu3a. [lpakTuueckoe pykoBOJACTBO : yueOHOe mocodue 1is
By30B / B. . BacunseBa [u ap.]; nog pen. B. ®@. CenemeneBa, B. H. Cemenosa. —
Cankr-IlerepOypr: Jlans, 2014. — 412 c.

2. Hemtpénep B. CoBpemeHHas jazepHasi CIIEKTPOCKONMHUA : ydyeOHoe mocobue : mep. ¢
aura. / B. lemtpénep. — 4-e uzn.. — Honronpyassiii: Uatennext, 2014. — 1072 c.
3. MornexyssipHasi CIEKTPOCKOIINS: OCHOBBI TEOPHM M MPaKTUKa : yyeOHoe mocobue / moa

pen. ®@. ®. JlurBuna. — Mocksa: Uuadpa-M, 2013. — 263 c.: wi. — Beicuiee
obpasoBanue. bakanaspuar. — bubauorp.: c. 257-258.

4. EnpsmeBny M. A. ATOMHas ¥ MOJIEKYJApHas CHEKTPOCKONusA. ATOMHas
cnekrpockonus / M. A. EnpsimieBuy; aBt. npeaucit. JI. A. I'puboB. — 6-¢ m3n.. —
Mockga: JIuGpokom, 2012. — 415 c.

5. EnpsimmeBny M. A. ATOMHas M MOJIEKYJSIpHAs CHEKTpockomnus. MosekynspHas
cnektpockonust / M. A. Enbsmesud; aBT. npeaucn. JI. A. I'puboB. — 6-e usm.. —

Mocksa: JIubpokom, 2012. — 528 c.



JlonoJHUTe/IbHAA JTUTEPATYypa

1. Cunbepcreiin P. CriektpoMeTpudeckas HICHTU(PUKAIMSI OPTaHUISCKUX COCAMHEHUH © TIep.
c aurn. / P. CumeBepcreitn, @. Beberep, 1. Kumin. — Mocka: BUHOM. JlaGoparopus
3Hanuii, 2011. — 558 c.

2. ChexTpalibHble METOJbI MCCIEAOBAHUS B OPraHUYECKOW XHMMHUHU [DIEKTPOHHBIN pecypcl:
yuebnoe mnocobme / E. A. Kpacnokyrckas, B. JI. ®PunumonoB; HanmoHamsHbII
uccnenosarenbckuil Tomckuii nonurexuuueckuil ynusepcurer (TIIY). — Tomck: M3a-Bo
TITY, 2012 Y. 1: DnekTtpoHHas W HH(paKpacHass CHEKTPOCKOMHUS. — | KOMIBIOTEPHBIH
daiin (pdf; 2.6 MB). — 2012. — 3armaBue ¢ TUTYIBHOTO 3KpaHa. — JlocTym wu3
koprnioparuBHoit cetu TITY. — Cuctemusie TpeboBanus: Adobe Reader..

http://www.lib.tpu.ru/fulltext2/m/2012/m426.pdf

3. Kopenanos, Bragumup MBanoBud. UMmynbCHBIN TIOMUHECIICHTHBINA aHATHN3 [ DK TPOHHBIHI
pecype] : yuebHoe nocodue / B. U. Kopenanor; ToMckuii OJMTEXHUIECKUNA YHHBEPCUTET
(TITY). — 1 xommbrotepubiii daiin (pdf, 5.9 MB). — Tomck: U3n-Bo TITY, 2008. —
3armaBue ¢ THUTYJIBHOTO JKpaHa. — OJEKTPOHHAs BEpCUs IEYaTHOM MyOIuKanuu. —
Hocrym u3 kopniopatuHoii cetu TITY. — Cucremnsie TpeboBanus: Adobe Reader..

http://www.lib.tpu.ru/fulltext2/m/2010/m186.pdf

6.2. UudopmaliuoHHOe M IPOrpaMMHoOe odecrnevyeHne

Internet-pecypcst (B 1.4. B cpene LMS MOODLE u ap. o6pa3oBatenbHbie 1 OHOIHOTEYHBIE

pecypcbl):

1. CnexTpainbHbIE METOJBI MCCIICIOBAHHK [DJIEKTPOHHBIN pecype] : ydeOHOoe mocobdme /
HanmonaneHslii uccnenoarensckuii ToMmckuil nonurexuuueckuid yuuepcuteT (TIIY),
®usuko-texuuueckuit uHCTUTYT (OTU), Kadenpa rexumueckoit usuxu (Ne 23) (TD) ;
coct. B. ®. Mpimkus ; JI. A. MxoiikuH. — 1 kommbrotepHsiid daiin (pdf; 3.9 MB). —
Tomck: N3n-Bo TIIY, 2013. — 3arynaBue ¢ TUTYIBHOIO dKpaHa. — DJIEKTPOHHAs BEpCuUs
nedaTHoi nyoOnukanuu. — Jloctyn u3 koproparuBHoil cetu TIIY. — CucremHsle
TpeboBanusi: Adobe Reader
http://www.lib.tpu.ru/fulltext2/m/2014/m296.pdf

JIMIIEH3MOHHOE TIPOrpaMMHOe obecriedenue (B cooTBeTcTBUU ¢ [lepeyneM JIHIEH3MOHHOTO
nporpamMmMHoro ooecnevyenus TITY):

1. Microsoft Office

2. Origin Pro 9.0 (ceteBoif)

7. Oco0Oble TPeGOBaHUSI K MATEPUATbHO-TEXHUYECKOMY 00ecredeHUI0 T CIHIIMHbI
B yuebHOM mporecce HCHONB3yeTCs Cieayrolnee JadopaTopHoe oOOpyIOBaHUE s
MPAKTUYECKHUX U TA0OPATOPHBIX 3aHSATHI:

Ne HaumeHnoBanune CrenHaJbHbIX HaumeHnoBanue 060py£l0B2HPlﬂ
TOMEIeHUHN
1.
VYueOHas ayauTopus Uil | Aynutopus JUId  TIpOBEJCHMSI Y4YeOHBIX 3aHATHH BCEX THIIOB,
IIPOBEACHUA 3aHIATHI JICKIIUOHHOT' O KypCOBOTO IMPOCKTUPOBAHMA, KOHCyHBTaHHﬁ, TEKYIIETO KOHTPOJIA U
THIIA NIPOMEKYTOUYHOM aTTecTaluu
634028 r. Tomckas 00macTp, KoMmmbioTep- | mT., mpoekrop — | mrT., 3kpad — 1 mT.
Tomck, Tumakosa ynuna,12, Komrext yue6oit mebenu Ha 108 mocagouHbIX MECT.
kopnyc 16b, yueOHast ayauropus Acrobat Reader DC, AkelPad, PDF-XChange Viewer, Visual C++
233 Redistributable Package Chrome, WinDjView, 7-Zip
Firefox ESR, Flash Player, K-Lite Codec Pack Full, Office 2010
Standard Russian Academic



http://www.lib.tpu.ru/fulltext2/m/2012/m426.pdf
http://opac.lib.tpu.ru/catalogue/search.html?query=cuba.authorityAuthorCode%3D%22RU%5CTPU%5Cpers%5C26561%22
http://www.lib.tpu.ru/fulltext2/m/2010/m186.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/m296.pdf

2. VYuebnas ayauTopus JJIA AyﬂI/ITOpI/Iﬂ I [IPOBEACHUS y‘ICGHLIX 3aHATUH BCeX THIIOB,

MPOBEICHUS JTa00paTOPHBIX | KypCOBOIO NPOEKTHUPOBAHMSI, KOHCYJIbTAlMH, TEKYIIEro KOHTPOIS U
3aHATHI MIPOMEXKYTOYHOH aTTecTanuu (yueOHast tabopaTopusi)

634050, Tomckast obsacts, T. Kommstotep - 11 mwt.; [lpunTep - 1 mwt. Kommiekr yueOHON Mebenn
Towmck, JlennHa, 10, kopmyc 10, Ha 6 mocamounbix Mect; lllkad mms omexnsl - 2 mr.; kad mus
yuaebHas ayauropus 036 JOKYMEHTOB - 4 1IT.;

Acrobat Reader DC and Runtime Software Distribution Agreement;
Visual C++ Redistributable Package; Mozilla Public License 2.0;
MathType 6.9 Lite; K-Lite Codec Pack; GNU Lesser General Public
License 3; GNU General Public License 2 with the Classpath
Exception; GNU General Public License 2; GNU Affero General
Public License 3; Far Manager; Chrome; Berkeley Software
Distribution License 2-Clause; ®otomnpuemMHOe yCTPOWCTBO Ha
ocoBe [I3C-nuueitku - 2 wrt.;Umoynbenbiit masep Brilliant ¢
O6noxkamu reHepanmu - 1 mT.;Kamepa Ui KpHOCTaTHPOBAaHUS
00pa3moB - | mt.;CIIeKTpOMeTp OTITOBOJIOKOHHBIH
BeIcOKOuyBcTBUTENBHBIN AvaSpec-HERO - 1 mr.;CnexrpodoTomerp
CD-256 YBU - 1 mr.;Mcrounnk nwuranus GPC-76030D - 1
mrt.;POTONPHEMHOE YCTPOHCTBO € (POTOITEKTPOHHBIM YMHOKHTEIIEM
OIIY DIV c¢ wmarpumeit R5108 - 1 mr.;@0TOSMEKTPOHHBIH
ymHOxkuTenb H6780-04 - 1 mt.;CieKTpoMeTpruIecKuii KOMITIEKC IS
pedriekToMeTpUYeCKuX, (DIFOOPUMETPUICCKHX M aOCOPOIMOHHBIX
MeTOoB u3MepeHuid - 1 mT.;CUIbHOTOYHBIM HAHOCEKYHIHBIN
TeHepaTop UMIYJIbCHBIX HanpspkeHud - 1 mT.;Hacoc BakyymHBIi - 1
wit.;[Ipudop TDS-2014 - 1 wr.;[Ipudop Bakyymusiii BMb-1B - 1
wrt.;Mukpockon MBC-10 - 1 wrT.;Moaynstop M/ 3-2M - 2
mT.;OCBeTUTENh C TallOTEeHHOW U JeHTpOHOBOW JamIamu, C
3epKaJbHBIM KOHAEHCOpoM - 2 mwT.;CTeHx MUId WCCIEAOBaHUS
HECTallMOHApHBIX IPOLECCOB B ONTHYECKHMX MaTepuamax - 1
mt.;CtaHok cBepimbHBIH BTM-13 - 1 mt.;Cnextpodortomerp TKA-
Crextp(@AP) - 1 mr.;bnox nuranms b 5-47 - 2 mr.;3mepurens
temneparyper  Center 306 - 1 mr.;I[Ipubop TDS-2CMAX - 1
wr.;Monyine ®POY  ( poTodneKTpoHHBIH  yMHOXHTENB) - 1
wt.;Ocimwutorpad mudposoit DPO-3034 - 1 mr.;MmynbCHBIN
yckoputenb anekrponoB "Ummynse - 3" T'MH-400 - 1 wr.;[Tpudop
TDS-2022 - 1 wrt.;OcBerurens ¢ HUMOYJIbCHOM Jlammod - 1
wt.;Monoxpomarop M/JIP-204 ¢ pemerkoir 1200 mrp./mMm - 2
wT.;PoTonprueMHoOe YCTPOHCTBO ¢ (POTOAIEKTPOHHBIM YMHOXKHUTEIEM
OITY ®BY c matpuneir R928 - 1 mr.;VIcTOYHHK TOCTOSHHOTO TOKa
GPR-3520HD - 1 mr.;KoMImiekc BCIoMOraTeTbHOTO 000pyIOBaHHUS
U CHEUHATU3UPOBAHHOTO HMHCTpyMeHTapus - 1 wT.;Cranok YITY
3040 - 1 mr.;Mukpokpuorennas cuctema MCMP-150H-5/20 - 1
mrt.;Monoxpomarop MJIP-204 - 2 mrT.;Hacoc 3 HBP - 1
mT.;ONTOBOJIOKOHHBIH criektpodoTomerp ULt
(doTokoOprUMeTpUYECKUX H3MepeHuid Ha 0aze AvaSpec-2048L-
USB2+AvaSphere-50-LS-HAL - 1 1ur.;YcraHoBKa MHKPOTEHHAsS
MCMP-1 OH-3.2/20 - 1 mr;Bomptmerp B-20 - 1
wT.;/JIMarHOCTUYECKU J1a3€pHBI KOMIUIEKC Ha OCHOBE a30THOIO
na3zepa MOHOOJOYHOI KoHCTpyKiuu - 1 1mrt.;IIporpaMMmupyemsrii
JIUHEHHBIN HUCTOYHUK MU TaHUS GPD-73303S - 1
mT.;MHOTOQYHYIIMOHAIBHBIH CHEKTPOGOTOMETPUIECKUI KOMIUIEKC
Ha ©6ase AvaSpec-2048-2-USB2 - 1 mr.;Hacoc V-i280SV - 1
mT.;Bnok muranns BHB-30 - 2 mr.;MICTOYHHK MOCTOSHOTO TOKa
MHorokananeHeiit GW GPD-74303S - 2 mT.; Mukposuzop 103
poxosmiero ceeta - 1 mr.; biok mutanns BHB 3-09 - 1 mi.

PabGouast mporpamMma cocraBieHa Ha ocHoBe OOmel XapaKTEPUCTHKHA 00pa3oBaTebHON
nporpaMMbl «POTOHHBIE TEXHOJIOTMH U CBETOTEXHUYECKAs] MHXKEHEepUs» 1o HanpasieHuto 12.04.02
OnTorexnuka (mpuema 2019 r., ounas popma o0yyeHus).



Pa3paboTuuk(n):

JIO/KHOCTH [loanuchk OUO

IIpoeccop Bl Onemnixo B.J.

IIporpamma oobpena Ha 3acefannu OTHENEHHS MaTepHaNoBeJCHHs (IIPOTOKOI OT Nel9/1 ot
01.07.2019).

3aBeayrouuii kKageapoit, pyKOBOIUTEb

OT/IENIeHHsI Ha TIpaBax Kadeapsl / /

JI.T.H, mpodeccop / M /B.A. Kiiumenos/
/ TOATUCH
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