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IIporpammy coctaBun(u):

ooy., I[loozopnas Ceemaana Braoumuposha

Pabouas mporpamma
®u3nKa HaHOPa3MEPHBIX MATEPHAJTIOB H CTPYKTYP

Pazpaborana B coorBerctBun ¢ OC BO:

CaMOCTOSATETHHO YCTaHABIMBAEMBII 00pa30BaTEeIbHBIN CTAaHAAPT K CTPYKTYPE MPOrpaMM ITOJATOTOBKH HAYYHBIX H HAYIHO-
HeJarorn4ecKux KaJpoB B aCIUPAHType (aABIOHKTYPE), YCIOBUSAM UX Pean3allii, CPOKaM OCBOCHUS ITUX IPOrPAMM C YIETOM
paznnuHbIX GopM 00yueHHs, 00pa30BaTENbHBIX TEXHOIOIHI N 0OCOOEHHOCTEH OTJENBHBIX KATEropuii acmupaHToB (2{bIOHKTOB)
(npukas ot 17.03.2022 r. Ne 2-22)

CocraBiieHa Ha OCHOBaHUH y‘I€6HOF0 IJ1aHa:

1.3.8 ®u3nka KOHIEHCUPOBAHHOTO COCTOSHUS

1.3.11 ®u3uka nonynpoBOJHUKOB

1.4.2 AHanuTHYECKast XUMUS

2.2.3 TexHonorus 1 000pyROBaHUE IS IPOM3BOACTBA MATEPHAIOB M IPHOOPOB ANEKTPOHHON TEXHUKH
2.4.2 DIeKTPOTEXHUUESCKNE KOMIUIEKCHI M CHCTEMBI

2.5.7 TexHOMOTHH U MallIMHBI 00Pa0OTKH JaBICHHEM

2.6.1 MeramioBefeHue U TepMuyeckas 00paboTka METayIoB U CIUIaBOB

2.6.2 MeTamunyprust YepHbIX, IIBETHBIX U PEIKUX METAJJIOB

2.6.3 JIuteitHoe IPOU3BOJCTBO

2.6.4 O6paboTKa METaJIIOB JaBICHHEM

2.6.5 TIopomikoBas METALTYprus U KOMIIO3ULIUOHHbBIE MAaTEPUaIIbI

2.6.6 HanorexHonoruu u HaHoMaTepuabl

2.6.9 TexHonorus MeKTPOXUMUYECKUX IIPOLIECCOB U 3aIIUTa OT KOPPO3UU

2.6.12 Xumudeckasi TEXHOJIOTHsSI TOTUIMBA M BHICOKOPHEPTETUYECKUX BEILIECTB

2.6.17 MarepuanoBeneHue

2.8.3 TopHOIIpOMBITIIIIEHHAs ¥ He(Tera3ompoMBbICIIOBast T€OJIOTHS, Teo(QHU3UKa, MAPKIIEHIEPCKOE JIENI0 U TEOMETPHS HEIP
2.8.6 T'eomexanuka, pa3pylieHre TOPHBIX MOPOA, PyJHHUYHAS a3pOra3oAHaMHKa U TOpPHAs TEIUIO(PHU3NKA
2.8.7 TeopeTnueckue OCHOBBI IPOEKTUPOBAHUS TOPHOTEXHUUECKHUX CHCTEM

2.8.8 T'eorexHOIOrYA, TOPHBIE MAILIUHBI

2.8.9 Oboramenne mone3nbix nekonaemsix, ACII-22-4.plx , yreepxaerHoro YuensiM coperom HUTY MUCHC B cocTtaBe
cootBerctByronteir OITOIT BO 22.09.2022, npotokoin Ne 8-22

VrBepxkaeHa B cocrase OITOIT BO:

1.3.8 ®uzuka KOHAEHCUPOBAHHOIO COCTOSHUS

1.3.11 ®u3nka noIynpoBOIHUKOB

1.4.2 Ananutuyeckast XUMHs

2.2.3 TexHoyorus 1 000pyJOBaHKE IS TPOU3BOJICTBA MATCPHAIIOB U ITPUOOPOB IEKTPOHHOW TEXHUKH

2.4.2 DNeKTpOTEeXHNYECKHNE KOMITJIEKCH M CUCTEMBI

2.5.7 TexHONOrMM ¥ MAIIMHBI 00PabOTKU AaBJIEHUEM

2.6.1 MeramnoBeneHne 1 TepMudeckast 00paboTKa METaJUIOB M CIUIABOB

2.6.2 Metautyprus YepHbIX, IBETHBIX U PEIKUX METAJLIOB

2.6.3 JluTeliHoe MPOU3BOIICTBO

2.6.4 OOpaboTKa METAJIIOB AaBIICHUEM

2.6.5 IopomkoBasi METIUTYpPTrUs U KOMITO3UITHOHHBIE MaTEpUAIIbI

2.6.6 HanorexHonoruu u HaHOMaTepuabl

2.6.9 TexHONOrUs MEKTPOXUMHUYECKIX MPOLIECCOB U 3aIIUTa OT KOPPO3IUH

2.6.12 XuMudeckasi TEXHONOTHS TOIIMBA M BBICOKOIHEPTETUYECKUX BEIIECTB

2.6.17 MarepuanoBeneHue

2.8.3 I'opHOIIpOMBIIITIEHHAS ¥ He()TEra30IpOMBICTIOBAsI Te0JIO0T s, Teo(hH3HKa, MapKIIeHAepcKoe AeNI0 M TeOMETPHUS HEAp
2.8.6 T'eomexanuKa, pa3pylieHUe TOPHBIX MOPOJ, PYIHUYHAS a9pOra3oiMHAMUKa ¥ TOpHAas TeIIopH3NKa

2.8.7 Teoperuueckre OCHOBBI IPOEKTUPOBAHUS TOPHOTEXHUUECKUX CUCTEM

2.8.8 T'eoTexHOIOrUsA, TOPHBIE MAIIUHBI

2.8.9 OOorareHne NoJIE3HBIX UCKOMAEMBIX, , yTBepikaAeHHOH YueHsiM coBetoM HUTY MUCHUC 22.09.2022, mporokon Ne 8-22



Pabouas nporpamMma ogo0peHa Ha 3aceJaHUH
Kadenpa Texnosnorum MaTepuasioB 3J1eKTPOHUKH

TIpotokon ot 21.06.2022 r., Ne11-21/22

PyxoBoautens noapazaenenus Canumon A.M.



1. HEJIX OCBOEHUA

1.1

Ienmw ocBOCHMS TUCIUIIIMHEI - HAYIUTHh AHATH3UPOBATH U IIPUMCHATH 3aKOHBI (PM3UKH KOHJICHCHPOBAHHOTO COCTOSIHUS K
peanbHbIM TenaM. HayunTs ycTaHaBNIUBATh CBsI3b (DU3HUECKUX CBOMCTB MaTepHAIOB C TUIIOM MEKaTOMHBIX
B3aMMOJICHCTBUH B HUX M UX CTPYKTYpoi. HayduTh HCIIOJIB30BATh 3TH CBSA3H UL IIPOTHO3UPOBAHUS MEXaHUYECKUX U
(U3UKO-XUMHIYECKIX CBOWCTB

1.2 | 3amaum nuCHUIUINHEL:

1.3]1. HayuuTh ucnonp30BaTh NOMyYEHHbIE 3HAHUS JUISI IPOTHO3UPOBAHMS U aHAJIM3a BIMSHUS U3MEHEHUN
TEePMOANHAMHUYECKUX TTAPaMETPOB (JIaBIICHHE, TEMIIEPATypa) M ITApaMeTPOB MEKATOMHOTO B3aMMOIEHCTBHUS Ha
(u3HUecKue CBOMCTBA TBEPABIX U KHIKUX Tell

1.4]2. HayuuTp 3KCIIEpUMEHTAIBHBIM U TEOPETUYECKUM METOJAM aHAIM3a CTPYKTYPbl KOHICHCUPOBAHHBIX TEl U
YCTaHABIIHMBATh CBSI3U CTPYKTYPHI C GU3NIECKUMH CBOWCTBAMH;

1.5]3. Hayunte 0600CHOBBIBaTH M BBHIOMPATH THUIBI TBEPABIX M XKUIKUX TEJ I HPUMEHEHHS MPH PEHICHUH
KOHKPETHBIX HayYHO-TEXHHUECKHX 3a/1ad.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI
bnoxk OII: 2.1.2

2.1 TpebGoBanus K npenBa]ImTeJn,Hoﬂ MOATOTOBKE 00y4aI01Ierocsi:
2.1.1 | Akagemuueckoe MucbMo
2.1.2 | lHOCTpaHHBIH SI3BIK
2.1.3  |Hctopus u dpunocodpust HaAyKu

2.2 JucuumiIMHbl (MOIY/IM) M NPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOM IHCUMIIIMHBI (MOY/Is1) HEOOX0AMMO KaK

npeauiecTBYOLee:

2.2.1 | AmanuTtHyeckas XUMHs
2.2.2 |T'eomexaHuKa, pa3pylIeHHE TOPHBIX IOPOA, PYAHIHYHAS a3pOra30iHAMIKA 1 TOpHas TeIIO(pU3NKA
2.2.3 |T'eomexaHuKa, pa3pyleHUE TOPHBIX IOPOA, PYAHHYHAS a9pOra30JMHAMIKA H TOpHAs TEINIO(pU3NKA
2.2.4 |T'eorexHonorusi, rOpHble MAalIUHbI
2.2.5 |TopHOmpoMsIieHHas 1 HeTera30IpOMBICTIOBAsI T€0TIOT s, Teo(hH3UKa, MapKIISHIePCKOEe IeJI0  TeOMETPHUS HeZIp
2.2.6 |TopHONpOMBINIUIEHHAST M HEPTETa30IIPOMBICIIOBAs TEOJIOTHS, TeOpU3UKa, MAPKIIEHIEPCKOE JeTI0 ¥ TEOMETPHS HEp
2.2.7 |JIureitHOE POU3BOACTBO
2.2.8 | MarepuanoBenenue
2.2.9 | MarepuanoBenenue
2.2.10 |MarepuanoBeneHue
2.2.11 |MeramnoBeneHue u TepMudeckas 00paboTKa METAINIOB U CILJIABOB
2.2.12 | MeramnoBeneHue U TepMuIeckas 00paboTKa METANIOB U CIIJIABOB
2.2.13 | MeramnoBeneHue U TepMuIeckas 00paboTKa METAJNIOB U CIIJIABOB
2.2.14 | MeramioBeneHue U TepMUIeckas 00paboTKa METANIOB U CIIJIABOB
2.2.15 | Meramnyprusi 4epHBIX, IBETHBIX U PEIKUX METAIJIOB
2.2.16 | Meramtyprusi 4epHBIX, IBETHBIX U PEIKUX METAIJIOB
2.2.17 | Meramtyprusi 4epHBIX, IBETHBIX 1 PEIKUX METAIJIOB
2.2.18 |HaHOTEXHOIOTUH U HAHOMATEPHUAIIBI
2.2.19 |HaHOTEXHOIOTUH U HAHOMATEPUAIIBI
2.2.20 |HaHOTeXHOIOrMU U HAHOMATEPUAIIbL
2.2.21 | OO6orameHne MOJIE3HBIX UCKOMAEMBIX
2.2.22 |O6paboTka METAIIOB JaBICHUEM
2.2.23 |IlopomukoBas METAILIYPrUs U KOMIIO3UIIMOHHbBIE MaTepHabl
2.2.24 |IlopomukoBas METALIYPIUs U KOMIIO3UIIOHHbBIE MaTepHabl
2.2.25 |Teoperndyeckre OCHOBHI IPOSKTHPOBAHMUS TOPHOTEXHUUECKAX CHCTEM
2.2.26 |TexHONOTHH ¥ MalTMHBEI 00PaOOTKH JaBICHHEM
2.2.27 | TeXHOIOTHH ¥ MallIMHBI 00Pa0OTKH JaBICHHEM
2.2.28 | TexHonorust u 000pyIOBaHUE JIJIsl IPOU3BOJICTBA MATEPHAIIOB U IMTPUOOPOB IIEKTPOHHON TEXHUKH
2.2.29 | TexHonorust u 000pyIOBaHUE JIJIsl IPOU3BOJICTBA MATEPHAIIOB U MTPUOOPOB IIEKTPOHHON TEXHUKH
2.2.30 | TexHonorust u 000pyI0OBaHUE JIJIsl IPOU3BOJICTBA MATEPHAIIOB U MTPUOOPOB IIEKTPOHHON TEXHUKH
2.2.31 | TexHonorus sMeKTPOXUMUYECKUX MPOLIECCOB H 3aIIUTa OT KOPPO3UHU
2.2.32 | ®uzuKa KOHACHCUPOBAHHOTIO COCTOSHUS




2.2.33 | ®usuka KOHAEHCUPOBAHHOTO COCTOSHUS

2.2.34 | ®uzuka KOHAEHCUPOBAHHOTO COCTOSHHS

2.2.35 | ®u3uka KOHACHCUPOBAHHOIO COCTOSHUS

2.2.36 | dusuka KOHACHCUPOBAHHOIO COCTOSHUS

2.2.37 | ®usuka N0oIyIpOBOJHUKOB

2.2.38 | Xumuueckasi TEXHOJIOTHS TOIUIMBA U BBICOKOIHEPTETUYECKUX BEIIECTB

2.2.39 | DOneKkTpoTeXHUYECKHE KOMIUIEKCHI U CUCTEMBI

2.2.40 HO)IFOTOBKa K 3alqUTC JUCCEPTALINU Ha COUCKAaHUC y‘{eHOﬁ CTCTICHU KaHAnJaTa HayK

2.2.41 |IloaroroBka K 3alUTe JUCCEPTAIMH HA COMCKAHUE YUEHOW CTETICH! KaHAHJ1aTa HayK

2.2.42 |IloarotoBka K 3aluTe JUCCEPTAIMH HA COMCKAHUE YUCHOU CTETeHN KaHAM1aTa HayK

2.2.43 |TloaroToBKa K 3allUTe AUCCEPTAIMN HA COUCKAHUE YUCHOM CTEIIEHH KaHauIaTa HayK

2.2.44 |TloaroToBKa K 3alllMTe AUCCEPTAIMN HA COUCKAHUE YUCHOM CTENEHH KaHauIaTa HayK

2.2.45 |TloaroToBKa K 3allldTe AUCCEPTAIMN Ha COUCKAHUE YUCHOM CTEMEeHN KaHauaaTa HayK

2.2.46 |IlomroroBka K 3allMTe AUCCEPTAIMU HA COUCKAHUE YUCHOW CTEIICHH KaHIUIaTa HayK

2.2.47 |lloaroToBKa K 3alluTe AUCCEPTALMM Ha COMCKAHNE YUEHOH CTeNeHH KaHAnaaTa HayK

2.2.48 |IloaroToBKa K 3allUTe AUCCEPTALMN Ha COMCKAHNE YUCHOU CTeNeHH KaHAnIaTa HayK

2.2.49 |IloaroToBKa K 3alIUTe AUCCEPTALNN Ha COUCKAHNE YUSHOU CTeNeHH KaHAnIaTa HayK

2.2.50 |IloxroroBka K 3aIIuTe AUCCEPTAMU HA COUCKAHUE YUCHON CTEIeHH KaHJuIaTa HayK

2.2.51 |IloaroroBka K 3alluTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENIEHH KaHAUATa HAyK

2.2.52 |IloaroroBka K 3allUTe AUCCEPTALMU Ha COUCKAHUE YUCHOM CTENEHH KaHAUATa HayK

2.2.53 |IloaroroBka K 3allluTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEHH KaHAUATa HAyK

2.2.54 |IloaroroBka K 3alllUTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEH KaHAUAaTa HayK

2.2.55 |IloaroroBka K 3allUTe AUCCEPTALIMU HA COUCKAHUE YUCHOM CTENEHH KaHAUaTa HayK

2.2.56 |IloaroroBka K 3allUTe AUCCEPTALMU HA COUCKAHNE YUCHOM CTENEeHH KaHAWaTa HayK

2.2.57 |lloaroroBka K 3allUTe AUCCEPTALIMU Ha COUCKAHUE YUCHOM CTENEeHH KaHAWaTa HayK

2.2.58 |IloaroroBka K 3aluTe JUCCEPTAIMM HA COMCKAHUE YUEHOU CTETeHN KaHAM1aTa HayK

2.2.59 |TloaroToBKa K 3allUTe AUCCEPTAIMN HA COUCKAHWE YUCHOM CTEIIEHH KaHauIaTa HayK

2.2.60 |IloaroToBka K 3allMTe AUCCEPTAIMN HA COUCKAHUE YUCHOM CTENEHH KaHauIaTa HayK

2.2.61 |TloaroToBKa K 3alliTe AUCCEPTAIMN HA COUCKAHUE YUCHOM CTEMEHN KaHauaaTa HayK

2.2.62 |IlomroroBka K 3allHMTe AUCCEPTAIMU HA COUCKAHUC YUCHOW CTEIICHH KaHIUIaTa HayK

2.2.63 |IloaroToBka K 3alluTe AUCCEPTALMM Ha COUCKAHNE YUCHOH CTeNeHH KaHAnaaTa HayK

2.2.64 |IloaroToBKa K 3allUTe AUCCEPTALMU Ha COUCKAHNE YUCHOH CTeNeHH KaHAnIaTa HayK

2.2.65 |IloaroToBka K 3alIMTe AUCCEPTALNN Ha COUCKAHNE YUSHOU CTeNEeHH KaHAnIaTa HayK

2.2.66 |IloxroroBka K 3alIuTe AUCCEPTAMU HA COUCKAHUE YUCHOW CTEIeHH KaHJuIaTa HayK

2.2.67 |lloaroroBka K 3alluTe AUCCEPTALMU Ha COUCKAHUE YUCHOM CTENEHH KaHAUATa HAyK

2.2.68 |IloaroroBka K 3allUTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEHH KaHAUATa HAyK

2.2.69 |IloaroroBka K 3alluTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEH KaHAUATa HAyK

2.2.70 |IloaroroBka K 3alllUTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTENEH KaHAWATa HAyK

2.2.71 |IloaroroBka K 3aluTe JUCCEPTAIMM HA COMCKAHUE YUEHOU CTETeHN KaHAM1aTa HayK

2.2.72 |IloaroTroBka K 3aluTe JUCCEPTAIMH HA COMCKAHUE YUEHOU CTETeH! KaHAM1aTa HayK

2.2.73 |IloaroToBKa K 3allUTe AUCCEPTALMU Ha COUCKAHUE YUCHOM CTENEeHH KaHAWIaTa HayK

2.2.74 |lloaroroBka K 3alUTe JUCCEPTAIMH HA COMCKAHUE YUEHOU CTETeH! KaHAM1aTa HayK

2.2.75 |TloaroToBKa K 3allMTe AUCCEPTAIMN HA COUCKAHUE YUCHOM CTEIEHH KaHauIaTa HayK

2.2.76 |TloaroToBKa K 3alllMTe AUCCEPTAIMN Ha COUCKAHWE YUCHOM CTENEHH KaHauIaTa HayK

2.2.77 |TloaroToBKa K 3alliTe AUCCEPTAIMN Ha COUCKAHWE YUCHOM CTEMEHH KaHauaaTa HayK

2.2.78 |IlomroroBka K 3allMTe AUCCEPTAIMU HA COUCKAHUC YUCHOW CTEIICHH KaHIUIaTa HayK

2.2.79 |IloaroToBKa K 3alluTe AUCCEPTALMM Ha COMCKAHNE YUCHOH CTeNeHH KaHAnaaTa HayK

2.2.80 |IloaroToBka K 3alIuTe AUCCEPTALMN Ha COUCKAHNE YUCHOH CTEeNeHH KaHAnIaTa HayK

2.2.81 | OO6oramieHue moJIe3HbIX HCKOITAEMBIX

2.2.82 |IloxroroBka K 3aIIuTe AUCCEPTAlMU HA COUCKAHUE YUCHON CTEIeHH KaHAuaTa HayK

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA




A-2: CriocoOOHOCTB NPOBOAUTHL HAYYHbIN IKCIICPHMMEHT U aHAJIU3 ero pe3yJbTara

3HaTh:

A-2-31 kpuTepun BbIOOpPa METOIOB U METOMK HUCCIIECTOBAHNI

A-3: Cnioco0HOCTh MPOBOANTH HAYYHO-UCCIEI0BATEIbCKHE U ONBITHO-KOHCTPYKTOPCKHE PA00ThI M0 32JaHHON TeMaTHKe U
odopMIATHL UX Pe3yIbTaThl

3HaTb:

A-3-31 MeTOoBI HCCIIEIOBaHUHN, TPOBEACHHSI,00pa00TKU U aHAJIK3a PE3yJIbTATOB UCIIBITAHUN M U3MEPEHUHA

A-1: CriocoOOHOCTb K HAYYHOMY IIOUCKY H IPUMEHEHHIO Pe3YJbTATOB HAYYHO-UCC/IeJ0BATEIbCKHX H ONLITHO-
KOHCTPYKTOPCKHX Pa3padoToK IPH CAMOCTOATE/IbLHBIX HCCJIEI0BAHUAX

3HaTb:

A-1-31 MeTozBI IPOBEIEHHS] HAYYHOI'O IIOMCKa

A-3: Cioco0HOCTh IPOBOIUTHL HAYYHO-HCCIeA0BATEIbCKHE H ONBITHO-KOHCTPYKTOPCKHE Pa0oThI 110 321aHHOI TeMaTHKe U
oopMIIATH UX Pe3yIbTATHI

YMmerb:

A-3-Y'] BBINOJHEHATH AKCHEPUMEHTHI H 0QOPMIIATH PE3yIbTaThl HCCIEAOBAHUN U Pa3pabOTOK B 00IacTH (QU3UKH

A-1: Cioco6HOCTh K HAYYHOMY MOMCKY M IPHMEHEHUI0 Pe3YJbTATOB HAYYHO-HCCJIETOBATEHLCKAX U ONMBITHO-
KOHCTPYKTOPCKHX Pa3paGoToK MPH CAMOCTOSTEIHLHBIX HCCIe0BAHAAX

YMmerb:

A-1-Y1 npoBOIUTH HAyYHBIH MOMCK

A-2: Cnioco0HOCTh MPOBOANTH HAYYHBIH IKCIIEPUMEHT U AaHAJIU3 €r0 pe3yJibTaTa

YMmerb:

A-2-V1 KpUTHYECKU aHAIU3UPOBATH PE3YNIbTAThI, JEIaTh BEIBOABL

A-3: Cnioco0HOCTb MPOBOAUTH HAYYHO-HCCJIEI0BATEIHLCKUE H ONBITHO-KOHCTPYKTOPCKHE PAaGOThI M0 3aJaHHOMH TeMaTHKe U
0opMIATH HX Pe3yIbTATHI

Baagern:

A-3-B2 HaBBIKOM BBINOIHEHUS OLIEHKH U 00pabOTKH Pe3ynbTaToB UCCIETOBAHUS

A-3-B1 HaBBIKOM BEIITOJHEHHS SKCIIEPUMEHTOB U O(OPMIICHHS Pe3yJIbTaTOB HCCICOBAaHUI 1 pa3paboToK B 001acTH (GH3UKU

4. CTPYKTYPA U COJAEPKAHUE

Kon HaumenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHMKATOPbI H 31 sieMble
KOMIeTeHIMii pecypcbl padoThI
Pazgen 1. 3akonbl
TEeMJI0BOr0 U3JTy4eHHs
1.1 O6mrast nHbOpMAaITHs, 6 1 A-1-31 A-1-V1 | JI1.1J12.1J13.
IIpeIMeT Kypcea. A-2-31 A-2-V1 1J13.2
[Ipenmoceuiku A-3-31 A-3-V1 D1 D2 33
BO3HHKHOBEHUSI KBAHTOBOM A-3-B1 A-3-B2
TEOpHUHU. 3aKOHBI TEMIOBOIO
W3ITYYeHHS: KIIACCUIECKHE
3aKOHBI U ypaBHeHUe I1nanka.
/JTex/
1.2 TeruioBoe U3Ty4EeHUE U €r0 6 1 A-1-31 A-1-Y1 | JI1.1J12.1J13.
XapaKTePUCTHKH. 3aKOHbI A-2-31 A-2-V1 1JI3.2
Credana-bonpivana u A-3-31 A-3-V1 0132 33
cmenenus: Buna. ®opmyna A-3-B1 A-3-B2
Panes-Txunca /Tlp/




1.3 paboTa ¢ JeKIHOHHBIM 13 A-1-31 A-1-V1 | J1.1J12.1J13.
MaTepuasioM, MOUCK H 0030p A-2-31 A-2-VY1 1J13.2
Hay4HOH M y4eOHOMH A-3-31 A-3-V1 010233
JINTEPATYpPhl, HAIIUCAHUE A-3-B1 A-3-B2
JIOKJIa/1a, BBITIOJIHEHNE
WUH/IMBUAYaJIbHBIX U
TPYIIOBBIX
3aJIaHUM;0CBOEHHE
MaTepHaa,

TIPETyCMOTPEHHOTO JUIS
CaMOCTOSITEIHOTO U3YUCHNS;
MOJTOTOBKA K MPAKTUYECKUM
3aHATHSIM; HOATOTOBKA K
sK3ameny. /Cp/

1.4 3akoHBI poTOdhdEKTA. 1 A-1-31 A-1-Y1 | JI1.1J12.1J13.
®DoTOHHAs TEOpUS CBETA. A-2-31 A-2-V1 1J13.2
Macca, SHEprusi 1 UMITYJIbC A-3-31 A-3-V1 213233
tdorona. /Jlex/ A-3-B1 A-3-B2

1.5 BriBon kmaccuueckux 1 A-1-31 A-1-Y1 | JI1.1J12.1J13.
3aKOHOB 3 (pOpMyIbI A-2-31 A-2-V1 1J13.2
[Tnanka. Onpenenexnue A-3-31 A-3-V1 D1 D2 33
paboThI BEIXO/Ia AIEKTPOHA. A-3-B1 A-3-B2
Mertonsl onpeneneHus
noctosinHoM [Tnanka /ITp/

1.6 paboTa ¢ JTeKIIMOHHBIM 5 A-1-31 A-1-Y1 | J1.1J12.1J13.
MaTepuajoM, TIONCK U 0030p A-2-31 A-2-V1 1J13.2
HAYIHOH M y4eOHOH A-3-31 A-3-V1 010293
JUTEPATYypPhl, HATIMCAHUE A-3-B1 A-3-B2
JIOKJIa/1a, BBIIOJIHEHHE
WH/IUBUAYATbHBIX U
TPYIIOBBIX
3aJaHU;0CBOCHUE
Marepuaa,

MPETyCMOTPEHHOTO JUIS
CaMOCTOSITEIBHOTO U3y4YEHHUS;
MIOJTrOTOBKA K MPAKTUYECKUM
3aHATHAM; MTOATOTOBKA K
sx3ameny. /Cp/

1.7 OmnpenenexHne XapaKTepUCTUK 1 A-1-31 A-1-V1 | JI1.1J12.1J13.
(dbotoHa u pacuer A-2-31 A-2-V1 1J13.2
B3aNMOJICHCTBHS (POTOHA C A-3-31 A-3-V1 010233
snextporom /IIp/ A-3-B1 A-3-B2

1.8 D¢ dexr Komnrona u ero 1 A-1-31 A-1-Y1 | JI1.1J12.1J13.
AJIeMEHTapHAas TCOPHUS. A-2-31 A-2-V1 1J13.2
TopMO3HOE PEHTIEHOBCKOE A-3-31 A-3-V1 012293
n3ny4denue. JlaBneHue ceera. A-3-B1 A-3-B2
Bonns! ne bpoiins.

/JTex/

1.9 KontponbHas pabota Ha TeMy 1 A-1-31 A-1-Y1 | JI1.1J12.1J13. KM1
«TennoBoe n3IyueHue U €ro A-2-31 A-2-V1 1J13.2
xapakrepuctuxmy /I1p/ A-3-31 A-3-V1 013233

A-3-B1 A-3-B2
Pa3gen 2. OcHoBBI
KBAHTOBOI TeOpHH
CTPOeHHUS aTOMa

2.1 ArperaTHble COCTOSIHUS 1 A-1-31 A-1-Y1 | JI1.1J12.1J13.
BEIIECTBA, A-2-31 A-2-V1 1J13.2
KOH/ICHCUPOBaHHBIE A-3-31 A-3-V1 212233
coctosiHus. TpynHoCTH A-3-B1 A-3-B2

000CHOBaHUSI YCTOWYHBOCTH
aTOMOB B paMKax
KITACCHYECKON (DH3HKH.
/JTex/




2.2 Pacdets! nonoxxenuii A-1-31 A-1-Y1 | J1.1J12.1J13.

CHeKTpaNbHBIX JuHuH /T1p/ A-2-31 A-2-V1 1J13.2
A-3-31 A-3-V1 2139233
A-3-B1 A-3-B2

2.3 Mopnenu atroma ToMcoHa u A-1-31 A-1-Y1 | JI1.1J12.1J13.

Pesepdopaa /JTex/ A-2-31 A-2-V1 1J13.2
A-3-31 A-3-V1 2139233
A-3-B1 A-3-B2

2.4 PacueTs! 3HEpreTUUecKux A-1-31 A-1-YV1 | JI1.1J12.1J13.
YPOBHEH NIEKTPOHOB B aTOME A-2-31 A-2-Y1 1J13.2
BOZIOPO/Ia, B3AaUMOICHCTBUS A-3-31 A-3-V1 213233
AIIEKTPOHOB Ha OpOHTAaX C A-3-B1 A-3-B2
nznyuenuem /I1p/

2.5 CriexTp U3Iy4eHus: aTomMa A-1-31 A-1-Y1 | JI1.1J12.1J13. P1
Bonopoa. /Jlex/ A-2-31 A-2-V1 1J13.2

A-3-31 A-3-V1 2139233
A-3-B1 A-3-B2

2.6 paboTa ¢ JeKIHOHHBIM A-1-31 A-1-Y1 | J1.1J12.1J13.
MaTepuasioM, IIOUCK H 0030p A-2-31 A-2-V1 1J13.2
HayJHOH M y4eOHOH A-3-31 A-3-V1 010293
JINTEPATypPhl, HAIIUCAHUE A-3-B1 A-3-B2
JTOKJIaJ1a, BHITIOJTHCHHUE
WHIUBUAYAITBHBIX U
TPYIIOBBIX
3aJIaHUM ;0CBOEHHE
MaTepuana,

MPEAYCMOTPEHHOTO IS
CaMOCTOSITEIIBHOTO U3y4EHHUS,
MOJATOTOBKA K MPAKTUYECKUM
3aHSATHUSAM; MTOATOTOBKA K
sk3ameny. /Cp/

2.7 [Hoctynats bopa. Mozens A-1-31 A-1-Y1 | JI1.1J12.1J13.
aToMma BOJIOpoJa. A-2-31 A-2-V1 1J13.2
DNEKTPOHHAS CTPYKTYpa U A-3-31 A-3-V1 213233
Ta0JIHIa XUMHYECKUX A-3-B1 A-3-B2
aneMeHTOB. /Jlex/

Pasgen 3. Tunel cBA3U B
KPHUCTALIIaX

3.1 [Tpu4rHbI 00pa3oBaHUs A-1-31 A-1-Y1 | JI1.1J12.1J13.
CBsI3ed MEXly aTOMaMHu. A-2-31 A-2-V1 1J13.2
OLEeHKN PHEPTHH U CUITBI A-3-31 A-3-V1 2132233
B3aUMOJIEHCTBUS A-3-B1 A-3-B2
/JTex/

3.2 OLIeHKH 3HEPTUH CBSI3U U3 A-1-31 A-1-V1 | JI1.1J12.1J13.
TEPMOAMHAMUYECKUX A-2-31 A-2-V1 1J13.2
nmaHHbix. /TIp/ A-3-31 A-3-V1 D1 9233

A-3-B1 A-3-B2

33 WonHbIE KpUCTAIIIBI. A-1-31 A-1-Y1 | JI1.1J12.1JI3.
[MocrosiHHas A-2-31 A-2-V1 1J13.2
Mapenynra. /Jlex/ A-3-31 A-3-V1 213233

A-3-B1 A-3-B2

34 Pacuer sHeprum pemrerku A-1-31 A-1-Y1 | JI1.1J12.1JI3.
MOHHOTO KpucTtaa. OueHka A-2-31 A-2-V1 1J13.2
noctosiHHON Manenynra /ITp/ A-3-31 A-3-V1 215233

A-3-B1 A-3-B2




3.5 paboTa ¢ JeKIHOHHBIM A-1-31 A-1-V1 | J1.1J12.1J13.
MaTepuasioM, MOUCK H 0030p A-2-31 A-2-VY1 1J13.2
Hay4HOH M y4eOHOMH A-3-31 A-3-V1 010233
JINTEPATYpPhl, HAIIUCAHUE A-3-B1 A-3-B2
JIOKJIa/1a, BBITIOJIHEHNE
WUH/IMBUAYaJIbHBIX U
TPYIIOBBIX
3aJIaHUM;0CBOEHHE
MaTepHaa,

MPEAYCMOTPEHHOTO IS
CaMOCTOSITEIIBHOTO U3y4EHHUS,
MOJTOTOBKA K MPAKTUYECKUM
3aHATHSIM; HOATOTOBKA K
sK3ameny. /Cp/

3.6 KoBasnentuble kpucTaiisl, A-1-31 A-1-Y1 | JI1.1J12.1J13.
OOMEHHBIE B3aUMOACHCTBUSL. A-2-31 A-2-V1 1J13.2
Mertannndeckas CBS3b, A-3-31 A-3-V1 213233
3IEKTPOHHAS MIJIOTHOCTB. A-3-B1 A-3-B2
MonekymsipHble KPUCTAJLITBL,

JUCTIEPCUOHHBIE
B3anMojiercTBUS /JIek/

3.7 Pacuer nmapamerpos A-1-31 A-1-Y1 | JI1.1J12.1J13.
MOTEHIIMAJIa MEKATOMHOI'O A-2-31 A-2-V1 1J13.2
B3aumonericteus /I1p/ A-3-31 A-3-V1 D1 D22 33

A-3-B1 A-3-B2

3.8 Du3nvecKue CBOMCTBRA, A-1-31 A-1-Y1 | JI1.1J12.1JI3.
00YCIIOBIICHHBIE CHIION A-2-31 A-2-V1 1J13.2
MEKaTOMHOTO A-3-31 A-3-V1 212233
B3anumozeicTaus /Jlex/ A-3-B1 A-3-B2

3.9 Pacuer cxxumaemoctu u3 A-1-31 A-1-Y1 | JI1.1J12.1J13. P2
MOTEHIIMaIa A-2-31 A-2-V1 1J13.2
B3aumoericteus /IIp/ A-3-31 A-3-V1 2132233

A-3-B1 A-3-B2

3.10 |pabota ¢ neKIMOHHBIM A-1-31 A-1-Y1 | JI1.1J12.1J13.
MaTepuajoM, TIONCK 1 0030p A-2-31 A-2-Y1 1J13.2
HAayJHOH U y4eOHOM A-3-31 A-3-V1 013233
JIUTEPATYPhI, HATMCAHUE A-3-B1 A-3-B2
JTOKJIaJ1a, BBITIOJIHCHAE
WH/IUBUAAYATbHBIX U
TPYIIIOBBIX
3aJaHUi;0CBOCHUE
MaTepuana,

MPEIYCMOTPEHHOTO IS
CaMOCTOSITEIBHOTO U3y4EHHUS;
MOJITOTOBKA K MPAaKTUICCKUM
3aHSATHSIM; TIOJTOTOBKA K
sk3ameny. /Cp/

Pa3nen 4. DiexkTponsl B
MeTaJlIax

4.1 DNEeKTPOHBI B KpUCTAJLIAX, A-1-31 A-1-Y1 | JI1.1J12.1JI3.
pacnpenenenue Oepmu- A-2-31 A-2-V1 1J13.2
Jupaxa. A-3-31 A-3-V1 212233
/JTex/ A-3-B1 A-3-B2

4.2 Pacuer nnotHocTH A-1-31 A-1-Y1 | JI1.1J12.1J13.
SHEpPreTUYeCKUX COCTOSHUN B A-2-31 A-2-V1 1J13.2
metasnax /ITp/ A-3-31 A-3-V1 212233

A-3-B1 A-3-B2

4.3 DNEKTPOHHBIE A-1-31 A-1-Y1 | JI1.1J12.1J13.
JHEPreTUYECKHE 30HBI B A-2-31 A-2-V1 1J13.2
Ppa3IUYHbIX A-3-31 A-3-V1 2132233
npubImKeHusx /JIex/ A-3-B1 A-3-B2

4.4 Pacuer 3¢ dhexTHBHOM Macchl A-1-31 A-1-V1 | JI1.1J12.1J13.
anektpona /Ip/ A-2-31 A-2-V1 1J13.2

A-3-31 A-3-V1 2132233

A-3-B1 A-3-B2




4.5 TennoeMKoCTb IEKTPOHOB B A-1-31 A-1-V1 | JI1.1J12.1J13.
Mertaiutax /JIex/ A-2-31 A-2-Y1 1J13.2
A-3-31 A-3-V1 31 32 33
A-3-B1 A-3-B2
4.6 OreHka A-1-31 A-1-V1 | JI1.1J12.1J13.
AJIEKTPOIIPOBOIHOCTH U A-2-31 A-2-V1 1J13.2
TETIONPOBOIHOCTH A-3-31 A-3-V1 213233
metasos /IIp/ A-3-B1 A-3-B2
4.7 DIEKTPONPOBOAHOCTD U A-1-31 A-1-Y1 | JI1.1J12.1J13.
TEIUIONPOBOJHOCTD A-2-31 A-2-V1 1J13.2
MeTtayuioB /JIex/ A-3-31 A-3-V1 31 32 33
A-3-B1 A-3-B2
4.8 KontponbHas pabora Ha Temy A-1-31 A-1-Y1 | JI1.1J12.1J13. KM2
«DNEeKTPOHEI B A-2-31 A-2-Y1 1J13.2
MeTtasax» /I1p/ A-3-31 A-3-V1 2139233
A-3-B1 A-3-B2
Pasnea 5. Teopun :xugKkoro
COCTOSTHUS
5.1 Wzmenenus cBoiicTB A-1-31 A-1-Y1 | JI1.1J12.1J13.
BelIEeCTBA MPH IJIABJICHUH. A-2-31 A-2-VY1 1J13.2
Teopuu )KUAKOTO COCTOSHUSL. A-3-31 A-3-V1 010293
Pacnpenenenune atomoB B A-3-B1 A-3-B2
skuzkoctu. [lonarue o
(HyHKINY pagrasbHOTO
pacmpeneneHus atoMoB /JIex/
52 DyHKIUSA PaIUATBHOTO A-1-31 A-1-Y1 | J1.1J12.1J13.
pacnpeneneHus aToMOB A-2-31 A-2-V1 1J13.2
XKUAKoro Tena. Pacuerst A-3-31 A-3-V1 213233
cBoticts /IIp/ A-3-B1 A-3-B2
53 paboTa ¢ JTeKIUOHHBIM A-1-31 A-1-Y1 | JI1.1J12.1J13.
MaTepHajIoM,0CBOCHHE A-2-31 A-2-V1 1J13.2
Marepuania, A-3-31 A-3-V1
MIPETYCMOTPEHHOT O ISt A-3-B1 A-3-B2
CaMOCTOSITEJIFHOTO U3YUCHUS;
MOJTrOTOBKA K MPAKTUYECKUM
3aHATHAM; TOATOTOBKA K
sk3ameny. /Cp/
5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB
5.1. KoHTpoJibHbIe MeponpusTHA (KOHTPOJIbHAN PadoTa, TECT, KOJJIOKBUYM, FK3aMeH U T.II), BOMPOCHI JJIsI
CaMOCTOSITeJIbHOH NOATOTOBKH
Kon KonTponbHoe rI{II})IOI:IgIT?[He B
KM MepOonpHATHE It pEL OITPOCHI JJISI TOATOTOBKH
KOMIETEHIUH
KM1 KonTponbhas A-3-31;A-3-Y1;A-3- | KonTponbHas paboTa «TermmoBoe U3IydeHHE U €r0 XapaKTePHCTUKID
pabota «TemmnoBoe B1;A-3-B2;A-2- - Mennsrnii mapuk quamerpa d = 1,2 M HOMECTHIN B OTKaYaHHBIH
U3TY4EHHE U ero 31;A-2-Y1;A-1-31;A | cocyn, TemnepaTypa CTEHOK KOTOPOTO MOAEPKUBAETCS OJIU3KON K
XapaKTePUCTUKH» -1-V1 abcomoTHOMY Hyr0. HauanbHas Temneparypa mapuka TO =300 K.
CunTast HOBEpXHOCTH IIapHKa abCONIOTHO YePHOH, HAWTH, depe3
CKOJIbKO BPEMEHU €ro TeMIepaTypa yMeHbIutTes B = 2,0 pasza
- DHepreTuyeckas CBETUMOCTH a0COIIOTHO YepHoro Tenma Ma = 3,0
Br/cm2. OnpenenuTs ITHHY BOJIHBI, OTBEUAIONIYI0O MAKCHUMYMY
UCIYCKaTEeNbHON CIIOCOOHOCTH ATOTO Tea.
KM2 Konrponbnas A-3-31;A-3-Y1;A-3- |KonTtponpsHas pabora « QNeKTpOHbI B MeTasiax"

pabota «DIeKTPOHBI
B METaJIax»

B1;A-3-B2;A-2-
31;A-2-V1;A-1-31;A
-1-V1

BBIUUCIIUTD MIIOTHOCTH COCTOSTHUN BOMHM3HM ypoBHSI Depmu mpu 0 K mist
1 M3 Na? Beruucnure 3Ty e BeIU4uHy Uit ogHoro Mois Na. ITouemy
9TH BeTMYHHBI OTIMYAIOTCS APYT OT Apyra?

- PaccuuraTh nuHENHYI0 CKOPOCTH IEKTPOHOB Ha ypoBHE depmu Na
npu 0 K. Beravcnauts ninuHy BoaHb! ¢ Bpoiins 3TuX 3J1€KTPOHOB




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon Hazpanue Tposepsiemeie
WHIUKaTOPBI Cozepxxanne paboTbI
pabotst pabotst .
KOMIIETCHITUH
P1 PacuerHo- A-3-31;A-3-Y1;A-3- |PacueTHo-rpaduueckue 3aaaHus
rpadudeckue B1;A-3-B2;A-2- K TeMe «3aKoHBI (HoTo3(hdeKTar
3a1aHUA K TEME 31;A-2-Y1;A-1-31;A |- Onpenenuts MocTosSHAYIO [11aHKa U3 3KCIEPUMEHTAIBHBIX JAHHBIX
«3aKoHBI -1-¥1 00 PHEpruu >1eKTPOHOB B pe3ynbTaTe (OTOIIEKTPOHHON SMUCCUU
borordpdexrar
P2 Pacuerno- A-3-31;A-3-Y1;A-3- | K teme «Tursl cBsi3u B KprcTaLiax»
rpaduyueckue B1;A-3-B2;A-2- -OmnpenenuTs mocTossHHYI0 Mazenyrra st ctpykrypsl KC1 meTogom
3aJaHUs K TeMe 31;A-2-Y1;A-1-31;A | OBbEHA IO TpEM JIEKTPOHEUTPATbHBIM TpyIaM aToMoB. Crenarb
«Tumsl cBs3U B -1-V1 HEO0OXOIMMBIC T€OMETPHIECKUE TTOCTPOCHUS
KPHUCTAIIIax»

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

TeopeTrmueckne BOIIPOCHL:

- ®opmyna [Tnanka. Berox u3 gopmyns! [InaHka K1accudecKux 3akOHOB u3ryderus AUT

- CniexTp u3nnydeHus aroMa Bojgopona. @opmyna bansmepa

- Mopnerns atoma bopa. DHeprus a;ekTpoHa Ha OpOHTe aToMa

- OCHOBHBIE THIIBI CBSA3€H ATOMOB B KpUCTaJLIE

- Dueprust @epmu. CpeqHsisi KHHETUYECKast SJHEPTHs HIIEKTPOHOB

3amaun:

IMpuanmas xoaddurment TemmoBoro n3mydenus yrist npu temmeparype T = 600 K pasasm 0,8, onpenenuts: 1) sHEpreTHIecKyro
cBeTUMOCTh Re yruis; 2) suepruto E, n3mydaemyro ¢ moBEepXHOCTH YIIIs ¢ Iuomaznsio S = 5 cM2 3a Bpems t = 10 MuH.

Berancints gacTots! f1 u f2 BpamieHus »JeKTpoHa B aTOME BOJIOPO/Ia Ha BTOPOH M TpeTbel opOurax. CpaBHUTH 3TH YacTOTHI C
YaCcTOTOH L U3ITydeHHs IPH IIEPEX0/Ie MEKTPOHA C TPETheH Ha BTOPYIO OpOUTY

Benuunna moayns Bcectoponnero cxatus st NaCl cocraBnsier B =2.4 1011 nun/cM2, a pacCTOSIHAE MEXKTy HOHAMH B MOJIOXKESHUH
paBHOBecus pasHo a = 2.82 A. TIpeneGperas TeMmepaTypHoii 3aBUCHMOCTBIO BETMYHH, OIEHUTH MapaMeTphl MOTEHIAIA

orTankuBaHus (3, ¥), €CIIM SHEPrUs B3aHMOJCHCTBUS HOHA C IPYTMMH HOHAMH KPHUCTAJIa allPOKCUMHUPYETCS BRIPAKEHHEM

rae A =1.7476 — noctosinHas MajenyHra.

5.4. MeToauka olleHKH 0CBOeHUs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

O11eHKa «OTIMYHOY - 00yJaIOLIUiics OKa3bIBaeT IIyOOKHE, HCUEPITBIBAIOLINE 3HAHHUS B 00beMe IPOMICHHON POrpaMMBl,
YBEPEHHO IIPUMEHSET NOJydeHHbIE 3HaHUS Ha MPAKTHKE, TPAMOTHO U JIOTHYECKH CTPOIHO M3JIaraeT MaTepHal IIpH OTBETE, yMEET
(hopMynMHpPOBaTH BEIBOJIBI M3 N3JIOKEHHOTO TEOPETHUECKOI0 MaTepralla, 3HaeT JOIOIHUTEIFHO PEKOMEHIOBAHHYIO JTUTEPA-TYPY.
OreHKa «XOpOIIO» - 00yJaromuiics MOKa3bIBaeT TBEPAbIE U JOCTATOYHO MOJIHBIC 3HA-HUSI B 00beMe IIPOHAEHHON IPOTrpaMMEI,
JIOITyCKaeT He3HAUYNTEIIbHBIC OLINOKY NP OCBEIICHUH 3aJaHHbIX BOIIPOCOB, YETKO U3JIaracT MaTepuall.

O1eHKa «yJOBJICTBOPHTEIFHOY - 00yJarOMuiics TIOKa3hIBaeT 3HAHKS B 00beMe IPOi-IeHHOM IPOrpaMMBI, OTBETHI H3JIaraeT XOTs U
¢ omrOKaMH, HO YBEpPEHHO HCIIPABIIAET UX IIOCTE TOMOTHUTENEHBIX H HABOISIINX BOIIPOCOB.

O1eHKa «HEYIOBIETBOPUTENHHOY - 00yJaIOLINIACS AOIMyCKaeT rpyOble OMMOKY B OT-BETe, HE IOHUMAET CYIIIHOCTH H3JIaraeMoro
BOIPOCA, HE YMEET NPHMEHSTh 3HAHUS [Tl PEIICHHs IPOCTHIX 33/1a4, JaeT HEIOJIHbIC OTBETHI Ha JAOIOJHUTENEHbBIC 1 HABOASIIIE
BOITPOCHL.

O1eHKa «HESIBKa» — 00YJaroLTUIACS Ha 9K3aMEeH He SBHIICS.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pekomenayemas iuTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTABHTEIH 3arnaBue Bubnmnoreka W3narenbcTBO, rox
JI1.1 | AmkpodTt H., ®dusrka TBEpIOro Tena DneKTpoHHast OMOIMoTEeKa Mockga: Mup, 1979
Mepmun H.

6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa

ABTOpBI, COCTABHTEIH 3arnaBue Bubnmnoreka W3narenbcTBO, rox
JI2.1 | AmkpodTt H., ®dusrka TBEpIOro Tena DneKTpoHHast OMOIMoTEeKa Mockga: Mup, 1978
Mepmun H.

6.1.3. Meroauyeckue pa3padoTku




ABTOpBI, COCTABUTEIH 3armaBue Bubnnorexa WznarenscTBo, rox
JI3.1 [Kutrens Y., 'yceB A. | BBenenue B pu3HKy TBEpIOTO Bbubmorexa MUCuC M.: MenuaCrap, 2006

A Tena: yued. pyKoBOACTBO
JI3.2 | Bekunos KOpuwii Kypc Teopernueckoit pu3uku B | DeKTpoHHAs ONOITHOTEKA M.: Yueba, 2005

XopeHoBuy, Ky3pMuH | 3amagax U ympakHEHUSX: yde0.

IOpuit MuxaitnoBuy, | mocobue 1yis CTy.. By30B CIIEL.

Myxun Cepreit '®uznka MeTaIsIoB' U

MBanoBuy, 'MeTtaioBeieHUE U TEPM.

MyxkoBckuii SIkoB 00pab. meranos'

MouceeBnu, Beknnon
IOpuit Xopenosuu

6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»

a1 | DenepanbHbiil mopran «Poccuiickoe http://edu.ru;
o0Opa3oBaHHE»

32 |- OTkpbiTOe 00pa3oBaHKe http://openedu.ru

23 |- Poccwuiickast rocynapctBenHast Oubanoreka | http:/www.rsl.ru

6.3 Tlepeuennb NPpOrpaMMHOro odecrneyeHust

1.1 |Koncynsrant Ilnroc

I1.2 Garant.ru

IL3 PerUsr

JInnensuu I1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

1.4 |[ESET NOD32 Antivirus

I1.5 | Win Pro 10 32-bit/64-bit

6.4. Tlepeuens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

U.1 |— Hayunas snekrponnas 6ubnuorexa eLIBRARY https://elibrary.ru/

N.2 |— IonHOTEeKCTOBBIE AETOBBIE MyONMKanuy HHPOPMATEHTCTB U Ipecchl Mo 53 orpacisam https://polpred.com/news

nus Wnoctpannsie 6a3pl nanHbix (noctyn ¢ IP agpecoB MUCuC):

n.4

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. Hasnauenue OcuHarenne
JTroboi Kopryc | YueOHass ayauTopust JUIsl TPOBEACHUS | KOMIUIEKT ydeOHoW MeOenmu 70 36 MecT i 00ydaroniuxcs,
MynbTumenuitHas 3aHATHH JIEKIMOHHOTO THIA W/WIM JUIS | MyNbTUMEINitHOe  00OpYIOBaHWE, MarHUTHO-MapKepHas

IIPOBEIEHUS IPAKTUYECKUX 3aHATUM:

nocka, pabouee mecto mpenonaBarens, IIKc moctymom k
UTC «Uutepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuaer ©Ha mmiarpopme LMS Canvas, IHIIEH3MOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus

JIroOoit Kopryc | YueOHast aymauTOpus I TIPOBEICHUS
MynpTuMenuiinas 3aHATHH JIEKIIMOHHOI'O THIIA W/WIXA IS
MIPOBEJICHHSI IPAKTHYECKUX 3aHATHIA:

KOMIUTEKT ydeOHOM Mmebenm 1o 36 MecT i oOydaromuxcs,
MyIbTHMEAUHHOE  00OpydOBaHME, MAarHUTHO-MapKepHas
Jocka, pabouee Mecto mnpenonasarens, IIKc goctymom k
UTC «Uurepuer», DMOC yHuBepcuTeTa 4Yepe3 JIMUHBIN
xabuHer Ha iatgopme LMS Canvas, JIHIIEH3MOHHBEIC
nporpammMel MS Office, MS Teams, ESET Antivirus

Yuranpasii 3a11 Ne3 (B)

KOMIUIEKT  y4yeOHoi  Mebenn Ha 44 wmecra s
obyuatonmxcst, M@V Xerox VersaLink B7025 ¢ ¢pynknueit
MacIITabupoBaHUs. TeKCTOB W wm3oOpaxenudt, 8 IIK ¢
poctynom k MHTC «Mureprer», OMOC yHuBepcurera
yepe3 IHW4HBIA KkaOumHer Ha mmmarpopme LMS Canvas,
nuieH3nonHble mporpaMmel MS Office, MS Teams, ESET
Antivirus.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

CamocTosTenpHas paboTa 00ydJaroIuXcs HalpaBiIeHa Ha yrIyOJIeHHOE N3ydeHUE TeM JUCHHUILIIHBL U IIPEATIoNaracT H3ydcHre
OCHOBHBIX U JOTIOTHUTENBHBIX HICTOYHUKOB YUeOHOH 1 HAyqHOH JINTEpaTypHl, HOATOTOBKY JOKJIa0B, pedepaTos, dcce,
BBINOJIHEHNE KYPCOBBIX paboT U MpoeKToB. MaTepuasbl TOKIa10B, KypcOBBIX PaboT (IPOEKTOB) B JalbHEHIIEM MOTYT ObITh
HCIIOJIB30BAHBI IIPU BHITIOJHEHUH CTYECHUECKUX HAYYHBIX MCCIEAOBAHNH U CTaTh OCHOBOI JJIS BHICTYIICHHS Ha CTYACHYECKHX

HAYYHO-TIPAKTHIECKUX KOH(EPEHITHIX, KOHKYPCAaX CTYICHIECKHUX PadoT.




