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Mporpamma ancumninHbl "dursmka anekKTPoHHbIX U MOHHBIX Npoueccos”; 16.03.01 "TexHuyeckas dusnka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumninHbl "dursmka anekKTPoHHbIX U MOHHBIX Npoueccos”; 16.03.01 "TexHuyeckas dusnka".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. JlyuknH A.l". (kadbenpa TeXHUYECKON ON3NKN 1 SHEPreTUKN,
NHxeHepHbit nHetutyT), AGLUuchkin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO UCMONBb30BaTh (PyHAAMEHTaNbHbLIE 3aKOHbI MPUPOLAL! 1 OCHOBHbIE

3aKOHbl €CTECTBEHHOHAY4HbIX AUCLUMNINH B MPOJPECCMOHaNbHON OeATEeNbHOCTU

Or1K-3 CMOCOBHOCTBIO K TEOPETUHECKMM 1 9KCNEPUMEHTANbHBLIM UCCNENOBAHUSM B
36paHHON 06nacTu TEXHUHECKON OU3NKW, FOTOBHOCTBIO Y4MThIBATb COBPEMEHHbIE
TeHOEeHUMN PasBUTUSA TEXHUYECKON dON3MKM B CBOEI NPOGPECCMOHaNbHOWA
nesaTenbHoOCTU

MK-1 rOTOBHOCTbIO K y4aCTuIO B ccnenoBaHnUAaX MHHOBALMOHHbBIX NPUHLMNOB CO340aHNA
PU3NKO-TEXHNYECKNX 06bekToB

MK-13 CNOCOBHOCTbIO MCMONBb30BaTL NpaBuia TeXHUKM 6e30NacHOCTM, MPOV3BOLCTBEHHON
caHuTapun, NoXapHo 6e30MacHOCTV U HOPMbI OXpaHbl TpyAa

MK-9 CrNocoBHOCTbIO MCMNONb30BaTb TEXHUYECKNE cpenctea ong onpeneneHnsa OCHOBHbIX
napaMeTpoB TEXHONOrM4eckoro npouecca, n3y4eHus CBOWCTB PU3nKO-TEXHNYECKUNX
061:>GKTOB, n3aenvin n martepunanos

Obyuarowumincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

- OCHOBHbIE€ XapaKTepucTtnkn aMMCCMOHHbIX NpPOoLEeCcCoB,

- VX B3aUMOCBS3b C NapameTpamu TBEPLOro Tena 1 obnyyarowmx ero 4actud,
- cnocobbl ynpaBneHns ykasaHHbIMU XapakTepucTkamm,

- METOAbl N3MepeHNs PaboTbl BLIXOAA;

JonxeH ymeTtb:

- paccynTatb NAOTHOCTb TOKA TEPMO- , aBTO- U (POTOINEKTPOHHOW SMUCCUNA,
- OLUEHMTb CTENEeHb NOBEPXHOCTHOM MOHU3aLMK,

- OLUEHUTb BAIMSIHWE KOHTAKTHOrO NOMs NSATEH.

HonxeH Bnagetb:

- N0 aHannay pa3Hoo6pa3Hb|x 9NIEKTPOHHbIX N MOHHbIX NMpPOoLEeCcCOoB Ons Hay4HO 060CHOBaHHOrO Bbl60pa
COOTBeTCTByPOI.LI.e|7| CNCTEMBDI, Hambonee nogxonawewn ons peweHns KOHerTHOVI 3a0a4u;

- MO NCCNENOBAHUIO MNA3Mbl C UCMONb30BAHNEM COBPEMEHHBIX METOL0B ANArHOCTUKM.
JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

CnocoBHOCTb KPUTUYECKM aHaNN3MPoBaTh COBPEMEHHbIE NMPOBIEMbl TEXHUYECKOR ON3UKK, CTABUTb 3a0a4u U
paspabaTtbiBaTh NporpamMmy UCCnenoBaHus, BbibupaTh aneksaTHble Crnocobbl U METObl PelleHns!
aKCMepuMeHTaNbHbIX Y TEOPETUYECKUX 3a[4a4, UHTepPnpeTUpoBaThb, NPeacTasNATh U MPUMEHSATb MONyYeHHbIe
pesynbTarthl;

CnocobHOCTb CaMOCTOSITENBHO BbIMOMHSATE (OU3MKO-TEXHUHYECKMNE HAYYHbIE UCCNELOBAHNS 4115 ONTMMU3aLMK
napameTpoB 06 bEKTOB M MPOLECCOB C UCMONb30BAHUEM CTAHAAPTHBIX U CreLnanbHO pa3paboTaHHbIX
WHCTPYMEHTA/bHbIX U NPOrPaMMHbIX CPELCTB;

[fOTOBHOCTb OCBamMBaThb U NPUMEHATb COBPEMEHHbIe OU3NKO-MaTeMaTnyeckme Metoabl U MetTodbl ICKYCCTBEHHOrO
VHTEenneKTa 4ng peweHnsa npogoeccruoHanbHblX 3a8a4y, COCTaBNATb NpakTnyeckue

pekoMeHgaunm no NCNonb30BaHMIO NONTy4YEeHHbIX Ppe3yNnbTaToB;

CnocobHocTb NpeacTaBnsiTb pe3ynbTaThl UccnenoBaHmsl B oopMax oT4eToB, pedoepatos, nybnukauuni n
npeseHTauuni;
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Mporpamma ancumninHbl "dursmka anekKTPoHHbIX U MOHHBIX Npoueccos”; 16.03.01 "TexHuyeckas dusnka".

CnocobHocTb paSDaéaTblBaTb M oNTMMM3npoBaTb COBPEMEHHbIE HAYKOEMKUNE TEXHONOIMN B Ppa3/iNYHbIX obnactsx
TEXHUYECKOW PU3nKM ¢ y4eTOM 3KOHOMUYECKUX U SKONOrNYECKUX TpeéoBaHVIVI;

CnocobHoCTb pa3pa6aTb|BaTb, npoBOOUTb HANagky n ncnbiTaHMAa N aKCcnnyaTupoBaTtb HAyKOEMKOoe TeXHONorn4eckoe
obopynoBaHue;

[(OTOBHOCTb pewartb npuknanHble NHXEeHEePHO-TeXHNYEeCKMne N TeXHUKO-3KOHOMMNYeCckme 3anaynm C NnoMOLWbIO NakeToB
npuknagHbIX NporpamMm;

CnocobHocTb hopmMynmpoBaTb TEXHMYECKME 3a0aHUS, pa3pa68.TbIBaTb M ncnonb30BaTb cpencTtea aBToMatnsaunm
npn NPoeKTnpoBaHnN n TEXHONOrMYeCcKom NoaroToBske npon3eoncTtea, CoOCTaBnATb

HeO6XO,D,I/IMbIVI KOMMEKT TEXHNYECKOM OOKyMeHTauunu;

COTOBHOCTb MPUMEHSATb METOAbLI aHaNN3a BAPUAHTOB NMPOEKTHBIX, KOHCTPYKTOPCKUX 1 TEXHONOMMYECKMX PELIEHNT,
pa3paboTku 1 NomcKa KOMMPOMUCCHBIX PeLeHui

CnocobHocTb Bnagetb npuneMmamm n Metonamm p8.60TbI C nepcoHanom, MeTogamum oUeHK Kka4yectea 1
Pe3ynbTatnBHOCTU TpyaOa, cnocobHOCTb OLEeHNBaTb 3aTpartbl U pe3ynbTaTtbl 0EATENbHOCTA
Hay4HO-NPOn3BOACTBEHHOIO KONMNEKTNBA;

CnocobHOCTb HaxoaUTb OMNTUMANbHbIE PELIEHUS MPY CO3LaHMN NMPOSYKLMM C y4eTOM TpeboBaHuil Ka4ecTBa,
CTOVMIMOCTM, CPOKOB MCTONIHEHUS, KOHKYPEHTOCTOCOBHOCTU 1 He30nacHOCTM

Xn3HeneAaTenbHOCTH,

COTOBHOCTb YNPaBnsATh NPOrpPaMMamMyi OCBOEHWSI HOBO MPOLYKLUM 1 TEXHONOMMM, paspabaTbiBate 3PGEKTUBHYIO
cTpaTteruio;

"OTOBHOCTb MPUHMMATb HEMOCPEACTBEHHOE y4acTue B y4ebHOM 1 y4ebHO-MeToanYECKon paboTe kadbenp v opyrux
y4ebHbIX NoapasfeneHuii No NPOYMI0 HanNpaBneHys, y4acTBoBaTb B paspabotke

nporpamm yLIe6HbIX ancunnnmH n Kypcos

CnocobHocTb NpoBoANTb y4ebHble 3aHsATUS, nabopatopHble paboTbl, 06ecrneymBaTb NPaAKTUYECKYIO W
Hay4yHo-uccnenoBaTenbcKyto paboTy 0by4atoLWnNXCS;

CnocobHOCTb NpUMEHSITb 1 paspabaTtbiBate HOBble 06pa3oBaTebHbIE TEXHOMOMN;

FOTOBHOCTb 1 CNOCOBHOCTL NPUMEeHATb Pusnyeckre MeToabl TEOPETUYECKOro N aKCNepMeHTanbHoro
nccnenosaHund, MeETo4bl MaTeMaTn4eCckoro aHanmsa n mogennposaHmnsa ong noCTaHOBKU 3a4ady no passuTulo,
BHEOAPEHUIO 1 KoMMepumnannsaumm HoBblX HAyKOEMKNX TEXHONOMNI;

CnocobHocTb paSDaﬁaTblBaTb nnaHbl N Nporpammbl opraHn3auunn MHHOBALUWOHHOWM OeATENbHOCTH
Hay4HO-NPOM3BOACTBEHHOIO KONMEeKTnBea, OCyWeCcTBNATb TEXHUKO-3KOHOMUYeCckoe obocHoBaHue

MWHHOBALMOHHbIX MPOEKTOB;
[TOTOBHOCTb K y4acTuio B opraHnsaudun n nposeneHnnm NHHOBaUMOHHOIO 06paaoBaTeanor0 npouecca,

COTOBHOCTb K y4acTuio B pa3paboTke U peannsaumm NpoekToB NO UHTErPALMN BbICWER WKOMbI, akaLeMUYECKOR 1
0TPaCNEeBO HayKu, NPOMbILWAEHHbBIX OPraHN3aunii U NPeanpUSTUA Manoro U cpenHero 6usHeca.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

JaHHag oucumnnunHa (Mogynb) BknodeHa B pasaen "b61.B.[0B.8 OucunnnumHbl (Moaynm)" 0OCHOBHON NpodheCCUoHanbHom
obpasoBatenbHoli nporpamMmel 16.03.01 "TexHnyeckasn domamka (He NPeLyCcMOTPEHO)" 1 OTHOCUTCS K AUCUMMAMHAM MO
BbIGOpY.

OcBaunBaeTcs Ha 4 Kypce B 7 CEMeCTpe.

3. 06bem aucuMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTta - 86 4aca(oB), B TOM 4ucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 50 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 58 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 7 CEMECTpE.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma ancumninHbl "dursmka anekKTPoHHbIX U MOHHBIX Npoueccos”; 16.03.01 "TexHuyeckas dusnka".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 1. BeeneHune. OCHOBbI (OU3NKN
1.[aNeKTpoHHON Teopum TBEPLOro Tena. 7 8 10 0 12
TepMoanekTpoHHas aMUccus.

Tema 2. ABTO21EKTPOHHAS SMUCCUSI.
2.|BapbiBHas aMnccust aneKTpoHOB. 7 8 10 0 12
DOTO3NEKTPOHHAS SMUCCUSI.

Tema 3. Omuccms "ropsymx”
3 [2n€KTpOHOB. OK303NMeKTPOHHas

‘l[oMuccnga. BropmyHas anekTpoHHas 7 8 10 0 12
ammcens.
4 |Tema 4. TlosepxHOCTHas MOHM3aLMA. 7 8 10 0 "

"|loHHO-3neKTPOHHas aMnccus.

5 Tema 5. BTopnyHas MoH-noHHas v 4
‘lamuccus. KatogHoe pacnbineHue.

10 0 10

NToro 36 50 0 58

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BeepeHune. OcHOBbI (pM3UKUN 3NIEKTPOHHOM TEeOpUU TBEPAOro TeNna. TepmMoaieKTpoHHas aMUCCUs.
Tema 1. Beenenue. Npeamet nayyeHns. PassmTtne prsmkm sneKTPOHHbIX U MOHHbIX MPOLLECCOB KakK HayKMu.

Tema 2. OCHOBbI (HM3UKM INEKTPOHHOW Teopumn TBepaoro Tena. OCHOBbLI 30HHOW TEOPWW TBEPLOrO Tena.
SHepreTnyeckune 30Hbl. MprbnnxeHne kBasncBoboOHbIX SNEKTPOHOB. PacnpeneneHne anekTpoHOB MO SHEPTUSM B
meTannax. HeBblIpOXAEHHbIN 1 CUNbHO BbIPOXAEHHbIV 3NEKTPOHHDIN ra3. KoHTakTHas pasHocTb noteHumanos. Ocobble
9MEKTPOHHbIE COCTOSIHUSA B KPUCTANNAX: MOBEPXHOCTHbIE COCTOSIHUSA, F- 1 V- LEHTPBI, NOBYIWKMW, SKCUTOHbI, NNa3MOHbI.

Tema 3. TepMoanekTpoHHas ammccns. OCHOBHOE ypaBHEHWE TEPMO3NEKTPOHHOM amMuccumn. TepMoanekTpoHHas paboTa
BbIX04a. 3aBUCMMOCTb PaboThbl BbIxoAa OT TeMnepatypbl. BnvsHue anekTpuyeckoro nonsi Ha TepMo3aMUccuio (adbgoexT
WoTTkK). PacnpeneneHne TepMOSNEKTPOHOB MO CKOPOCTSM. DNEKTPOHHOE OxNaxaeHne Tepmokatona. OcobeHHOCTM
TEPMO3NEKTPOHHON SMUCCUM NONYNPOBOAHNKOBbLIX MaTepuanos. BamaHne snekTpuyeckoro nons Ha TepMoOIMUCCHIO
nonynpoBoLHUKOB. BonbTamnepHas xapaktepucTuka guoaa ¢ TepMmokaronoM. Metoapl namepeHns paboTtbl BbIXOAA.
Mons KOHTaKTHOM pas3HOCTW NoTeHuunanos (nong "nateH"). TepMosMUCCUOHHbIE XapakTepucTUKn Nonu- n
MOHOKpUWCTannoB. TepMO3NEKTPOHHbIE KaToabl. TepMOanekTPoOHHAs aMuccust Bonbgppama B napax uesus. OcobeHHoCTH
TEPMO3NEKTPOHHOW 3MMUCCUM HEKOTOPLIX MaTepranos. TepMOSMUCCHMOHHbIE NpeobpasosaTenu (TAM). BakyyMHbie TOl
1 TOI ¢ ue3neBbIM HANOMHEHNEM.

Tema 2. ABTOSHGKTpOHHail AMUccus. B3prBHaS| AMUNCCUA INTEeKTPOHOB. q)OTOSﬂeKTpOHHaﬂ IMuccus.

Tema 4. ABTO3neKTpoHHas amnccus. YpasHeHne daynepa-Hoparenma. TepMoaBTo3NekTPOHHAS IMUCCUS.
PacnpegneneHune no sHeprmuam aBToanekTpoHOB. KanopumeTtpudeckuii adpdpekt HoTTrHrama. ABT03n1eKTpoHHas aMmuccus
13 nonynpoBoaHWKoB. Ee ocobeHHocTu. O npenenax npuMeHuMocTu coopmynbl daynepa-Hopareima. dusmyeckme
0COBEHHOCTN aBTO3NEKTPOHHBIX KaTOA0B. ABTO3NEKTPOHHbIA NpoekTop Mionnepa. CkaHMpyoWmiA TYHHENbHBbIA
MUKPOCKOM.

Tewma 5. BapbiBHas amuccus anekTpoHoB. OCHOBbI (OM3UKN SBREHNS. DPO3nSa Katoda. XapakTepucTukm n npuMeHeHne
B3PbIBOAMNCCUOHHbIX KaTOA0B. Prsnyeckme pasnmyus asneHnin aBTo3NeKTPOHHON 1 B3PbIBHON SMUCCUN.

Tema 6. doToanekTpoHHas amuccust. OCHOBHbIE 3aKOHbI U XxapakTepucTukn dotoagpdpekTta. Teopus Paynepa.
3akoHoMepHOCTW dhoToamMmccuy MeTannoB. OCHOBBI KBAHTOBO-MEXaHUYEeCKOo TEOPMU (POTOBO3OYXAEHUS 3N1EKTPOHOB.
Oco6eHHOCTU (POTO3NEKTPOHHOM SMUCCUM U3 NONYNPOBOAHUKOB. MHOrOOTOHHbIN (POTO3ddEKT. DOTOINEKTPOHHAS
3MUCCUS N3 ANSNEKTPUKOB. DpdEKTMBHbIE dpoToKaToabl. dPoTOoKaTOAbl C OTPULIATENbHBIM 3NEKTPOHHBIM CPOACTBOM. O
Jerpanaumm CBOMCTB ooToKaTonoB. TpexcTyneHHas Moaenb poToaMuccum. NMpuMeHeHne TpexcTyrneHHon Moaenu.

Tema 3. AMuccus "ropsaumx’ aneKTpoHOB. DK30INEKTPOHHAs 3MUccUusi. BropmuHasa anekTpoHHasi SMUCCUSA.

Tema 7. Omuccus "ropsdmx” anekTpoHoB. MNoHsaTre ropsayux anektpoHos. O MeTogax TeopeTnyeckoro nccnenosaHms
ropsivMX 3NEeKTPOHOB. SMUTTEPbI FOPAYUX INEKTPOHOB HA OCHOBE P-N MEePEX0L0B. OMUCCUS SNEKTPOHOB U3 CTPYKTYP

mMeTann-guanekTprkK-MeTansi u NonynpoBOLHUK-MeTann. SMUCCMS NEKTPOHOB U3 ANCNEPTMPOBaHHbIX METaNNNYeCKNX
NNEHOK.

Tewma 8. 3K303HeKTpOHHaFI amuceus. Obime noHATUS. PasHoBuaHocTn ak3oammuccum. O pun3nke aK30aMmccum.
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Mporpamma ancumninHbl "dursmka anekKTPoHHbIX U MOHHBIX Npoueccos”; 16.03.01 "TexHuyeckas dusnka".

Tema 9. BTOpI/I'-IHaﬂ ANEKTPOHHAsA aMUCCUA. OcHoBHbIe XapakTepUCTkun ABneHns. CI'IeKTp 3Heprv||7| BTOPWUYHbIX
3NNIEKTPOHOB. 3aKOHOMepHOCTVI ynpyro oTpaXeHHbIX 31EKTPOHOB. 3aKOHOMepHOCTI/I He ynpyro oTpa>keHHbIX 3N1eKTPOHOB.
OcHoBbI Teopumn paccesaHnsd aNnekKTpoHOB Ha atoMax. 3akoH TOPMOXEHNA NepBUYHbIX 3JIEKTPOHOB. SaKOHOMepHOCTI/I
NCTUHHO-BTOPWUYHbIX 3/1IEKTPOHOB. acpcpeKTVlBHble SMUTTEPbI BTOPUYHbIX 3JIEKTPOHOB. SMI/ITTepr BTOPWUYHbIX 3/1EKTPOHOB
C oTpuuartenbHbIM 3NEKTPOHHbIM CPOACTBOM. MaﬂTepOBCKaﬂ 9MUNCCUA INEKTPOHOB. YI'IpaBﬂﬂeMaﬂ BTOpUYHAA
3NIEKTPOHHAsA aMUCCUA.

Tewma 4. NoBepxHOCTHast MOHM3auUUs. MOHHO-3NEKTPOHHasA aMUCCUS.

Tewma 10. MNosepxHocTHas noHnsauns. OCHOBHbIE XapakTepUCTUKKN SBNeHUs. TepMoaNHaMNYECKUiA BbIBOL YPaBHEHNS
Caxa-Ilenrmiopa. Ctatuctnyeckas Teopms NOBEPXHOCTHOM MOHM3aUMK. VIoHM3aumsa aToOMOB WEeNOYHbIX METannoB Ha
NoBepXHOCTN BoNbpama. TemnepartypHble noporu ssneHns. OTpuuarenbHas NOBePXHOCTHAs NoHn3aums. BnvsaHwe
SNEKTPNYECKOro nons Ha NnoBepXHOCTHYIO MOHM3aLumio. [ToBEPXHOCTHAA NOHN3aLMS B CUbHbIX NONSX. VIOHHBIA NpoekTop
Mionnepa. Lecopbuus nonem n ucnapeHue nonem. Moneso NOHHbI MUKPOCKOM C aTOMHbLIM 30HAOM.

Tema 11. MOHHO-SHGKTpOHHaﬂ amuccuns. OCHOBbI B3aMMOAENCTBUS MOHOB C NOBEPXHOCTbIO. MoTeHumnanbHas
MOHHO-3JIEKTPOHHAA SMUCCUA. KnHeTnyeckas MOHHO-3JIEKTPOHHAA SMUCCUA. OcHoBbI Teopun aeneHuns.

Tewma 5. BTOpI/I'-IHaﬂ MOH-UOoHHasa amMuccusa. KatogHoe pacnbineHue.

Tema 12. BTOpI/ILIHaFI NOH-MOHHas amnccust. OCHOBHble XapakTepucTukn sBneHns. PaccesHune nepBMYHbIX NOHOB
NOBEPXHOCTbIO. CI'IeKTpOCKOI'II/IFI NOBEPXHOCTN MensiIeHHbIMAN NOHAMI.

Tema 13. KatogHoe pacnbineHme. OCHOBHble XapakTepucTukn asneHns. Metoabl uamepeHuns koagpdpuumeHTa
KatogHoro pacnbineHunsi. OCHOBbI hramkmn pacnbineHuns. Knaccudurkaums TMnoB NOHHOMO PacnbifieHNS: PeXnM
NIMHEWHbIX KackaLoB, PEXMM TEMNOBbIX NMKOB. OCOBEHHOCTU pacnblieHnst MOHoKpuUcTanios. MsaTtHa Benepa. dokycoHbl.
KaHanupoBaHve v 6nokmpoBaHue NoHOB B Kpuctannax. OCHOBbI (PN3MKM MOHHOM nMNnaHTauum. AMopgounsaums
NMOBEPXHOCTH.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obydyarowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenos) AUCLMNANUHBI, TakK 1 NPopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOI paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 06yyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 11 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusauusi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaepuarta, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasoBaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHoro rocynapCTBEHHORO aBTOHOMHOMO 06pa3oBaTeNbHOMo yupeXaeHns
BbiCLero npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) doeaepansHoro yHmBepcuteta

6. DOHA OLEeHOYHbIX CPeacTB Mo AUCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (Mo,u,ymo) BKNOYaeT OoLueHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWI, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUEeHO4YHble
cpencTBa Tekyllero KOHTpons n oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arTectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cnenytolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatam 06y4eHus Mo AUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMSI OLIEHKYM MO ANCUMMNIVHE (MOZYIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMbie K 0eiCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 11. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumninHbl "dursmka anekKTPoHHbIX U MOHHBIX Npoueccos”; 16.03.01 "TexHuyeckas dusnka".

7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Bukunegns -
httpS ://ru.Wikipedia.org/wiki/%D0%98%DO%BE%DO%BD%DO%B D%DA1 cyo8choDoo/oBg_o/oDoo/oBSO/oD1 %81%D1%82%D0%BE%

HaunoHanbHbI OTKPbITHIA YHUBEPCUTET - hitp://www.intuit.ru

HOL| Nnaawma - http://www.plasma.karelia.ru

Cant NHcTuTyTa TeopeTmyeckor u npuknagHoi mexaHukm um. C.A. XpuctunaHosuya CO PAH - http://www.itam.nsc.ru/
Caiit O6beMHEHHOr0 MHCTUTYTA BbICOKMX Temnepartyp - http:/jiht.ru/science/topics/topic3_2.php

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumun HanncaHue KoHcnekTa nekunii: KpaTko, CxeMaTu4yHo, NocneaoBaTenbHO (PUKCMPOBaTL OCHOBHbIE
MONOXEHWS, BbIBOAbI, POPMYNMPOBKX, 0606WEHNS; NOMEYaTb BaXXHbIE MbICNU, BbIAENATb KIOYEBbIE
cnoea, TepMuHbl. [poBepka TEPMUHOB, MOHSATU C MOMOLLBIO 3HLUMKNONEANIA, CloBapen,
CNPaBOYHMKOB C BbINUCHIBAHWEM TONKOBaHWI B TeTpanb. O603Ha4YMTb BONPOCHI, TEPMUHbI, MATEPUan,
KOTOpbIV BbI3bIBAET TPYOAHOCTW, MOMETUTb M NONbITATLCA HANTM OTBET B PEKOMEHAYEMON nuTeparype.
Ecnn camocTosTenbHO He ynaeTcs pasobpartbcs B Matepuane, Heobxoonmo chopMynnposaTtb
BOMPOC 1 3a8aTb Npenofasartento Ha KOHCYbTauun, Ha NPakTUYECKOM 3aHATUN.

MpopaboTka paboyeit nporpammbl, yaenss ocoboe BHUMaHWE LENsSM 1 3afadvam CTPyKType U1
coaepxaHuio aucumnnuHbl. KoHcnekTMpoBaHne NCTOYHMKOB. PaboTa ¢ KOHCMEKTOM NeKLuii,
MOLrOTOBKA OTBETOB K KOHTPO/bHBLIM BONPOCaM, MPOCMOTP PEKOMEHOYEMOI nuTepaTypbl, paboTa ¢
TEKCTOM, pelleHne 3aaad no anroputMmy m ap.

3HakoMCTBO C OCHOBHOW W AOMONHUTENBHOW NUTEPAaTypPoW, BKOYas CipaBoYHble N3faHus,
3apybexXHble UCTOYHUKM, KOHCMEKT OCHOBHbIX MOMNOXEHWIA, TEPMUHOB, CBEAEHWIA, TpebyoWmX Ans
3anoMrHaHKs 1 ABASIOLLMXCS OCHOBOMNONaramowmnMmn B aToin Teme. CocTasneHne aHHoTaumm K
NPOYUTAHHBIM NNTEPATYPHBLIM UCTOYHMKAM U Ap.

npakTunyeckme | [ns Toro 4Tobbl NPaKTUYECKNE 3aHATUS MPUHOCUAN MakCUManbHYo Nofb3y, HeobXoaAMMO NMOMHUTb,
3aHATUSA YTO YrNpaxHeHne 1 peLeHne 3anay NpoBoaAaTCSA Mo BblYUTAHHOMY Ha NIeKUMaX Matepuany u cBsa3aHbl,

KaK npaBuno, ¢ feTanbHbiM pa3bopoM OTaeNbHbIX BOMPOCOB NEKUMOHHOMO Kypca. Mpu noarotoske K

NpPakTUYECKMM 3aHSATUSM HEOBX0OMMO:

- U3Y4UTb COOTBETCTBYIOLLYIO NUTEPaTypy;

- UNNOCTPUPOBATL TEOPETUYECKME MOSTIOXEHNS CaMOCTOATEIbHO NOA0BpaHHBIMK NPUMEpPaMu;

- pazobpatb NpUMephbl peleHnsl TMNoBbIX 3a4a4 ( MPUBOASTCS B METOANYECKMX YKa3aHNSX);

Mpw BbINOAHEHMM NPaKTUYECKMX PaboT CTYOEHT NONb3YETCs CNPaBOYHO NUTepaTypoi 1

BbIYUCNNTENBHON TEXHUKOMN.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | CamocTosiTenbHas paboTa cTyneHTOB - nnaHupyemas yyebHasi, yuebHo- nccnenoBarenbekas,
TenbHas Hay4YHO-UccnenoBaTenbckas paboTa CTyIeHTOB, BbiNONHSeMas BO BHeayIMTOPHOE (ayauTOpHOE)
paboTa BPEMSsi Mo 3a4aHuio U NPy METOANYECKOM PYKOBOACTBE npenonasarens, Ho 6e3 ero

HernocpeICTBEHHOro Y4acThsl UIX MPKU YacTUYHOM y4acTun npenoaasaTens, OCTaBNSIOWMM BedyLLyto

ponb B paboTte CTyneHTaM.

KonunyecTBo 4acoB Ha caMocToATenbHyo paboTy CTyaeHTa Nno AUCUUnInHe ycTaHaBnnBaeTcsl

y4yebHbIM nnaHoM 1 paboyeit MporpaMmoit y4ebHon omcumnnmHel. B paboyeit nporpamMme

YKa3blBaloTCSA BUbI NNAHNUPYEMO cCaMoCcToATENbHOM paboThl CTyOeHTa, UX CoAepXaHue,

TPYLOEMKOCTb BbIMOMHEHMUS!, METObl KOHTPOSS 1 NepeYyeHb PEKOMEHOyeMow y4ebHOM 1

y4ebHO-MeToIMYECKON NUTepaTypbl.

CamocTosiTenbHas paboTa CTyaeHTOB NPOBOAMTCS C LeNblo:

- cucTemMaTM3aumm 1 3aKpenneHmnst Nony4YeHHbIX TeOPEeTUYECKMX 3HAHUIA 1 MPAKTUYECKMX YMEHMWIA;

- yrny6bneHns 1 paclmpeHns TeopeTUIEeCKNX 3HaHWi;

- (POPMMPOBAHMS YMEHUIA MCTONb30BaThb CNPaBOYHYIO NUTepaTypy;

- pasBUTKSA NO3HABATENbHbIX Y TBOPYECKMX CMOCOOHOCTEN CTYAEHTOB;

- (POPMMPOBAHMS CAMOCTOSITENIbHOCTU MbIILNIEHNS;

- pPasBUTKSA NCCNEeNoBaTENbCKNX YMEHIA.

Lns pocTuxXeHnsl ykasaHHON Lienn CTydeHTbl JOMXHbI pewatb cnegyoume

3ajayu:

- N3Y4YNTb PEKOMEHIyeMble NUTepaTypHbIe UCTOYHUKN;

- N3Y4UTb OCHOBHbIE MOHSATUSA U ONPeNeNeHUs;

- pelwmnTb NPeanoXeHHble 3a0a4m;

- OTBETUTb Ha KOHTPO/bHbIE BOMPOCHI.

B yyeb6HOM npoLiecce BblOENAOT OBa BUAa CaMOCTOSTENbHO paboThl:

- ayamTopHas (camocTosiTeNbHas paboTa Ha y4ebHbIX 3aHATUSX Nod PYKOBOACTBOM Npenoaasatens);

- BHeayauTopHas ( camoctosTenbHas paboTta no 3aaaHuio npenogasarens, Ho 6e3 ero y4actus).

aK3aMeH 3anorom ycnewHoi cnayv 3a4eToB, 9K3aMEHOB SIBNSIIOTCA CUCTEMATNYECKME 3AHSATUS B TEYEHUE
cemecTpa. OgHako Heobxonuma u cneunanbHas paboTta B Nepros ceccum.

3apaum cTyneHTa - 3T0 NOBTOPEHWE, 0600LWEeHNE 1 cUCTEMATM3ALNS N3YYEHHOro MaTepuana.
HaumHatb NOBTOpPEHNE PEKOMEHOYETCS 3a MECSL-MONTOPA LO Havyana ceccuu.

CHauana cnegyeTt BHMMATENbHO NMOCMOTPETb NPOrpamMy, yCTaHoBUTb Hanbonee TpyaHble, HaMeHee
YCBOEHHbIE pa3genbi.

MoBTOpEHWE PEKOMEHLYETCS BECTM MO TEMAM NMPOrpamMMbl 1 Mo rnasam yuyebHuka.

B npouecce NoBTOPEHUS aHANU3MPYHOTCS U CUCTEMATU3UPYIOTCS BCE 3HAHUS, HAKOMNEHHBIE NPK
M3y4eHNM NPOrpaMMHOro Matepuana: AaHHole y4ebHuka, KOHCNEKTbI MPOYNTAHHbIX KHUF, 3aMeTKW,
clienaHHble BO BPEMSI KOHCY/bTaUUiA, pe3ynbTaTbl NPakTUYeCKMX U NabopaTopHbIX 3aHATUIA.
YcTaHoBUTE YETKMA pUTM paboThbl U pexuM OHs. PasyMHO YepedyiiTe TpyA W OTAbIX, NMATaHWE,
HOPManbHbIA COH 1 NpebbiBaHNE HA CBEXEM BO3yXeE.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GrOC BO 1 yyebHbIM nnaHoM no HanpasneHuio 16.03.01
"TexHnyeckas pusmka" n npocunnio NOAroTOBKU "He NpeaycMoTPeHo".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Fpuropbes, K0.M. ®usrka atomMa 1 aTOMHbIX SBNEHWIA [ANEKTPOHHBIN pecypc] : y4ebHoe nocobue / HO.M. Npuropbes,
N.C. Kbl4knH. ? OnekTpoH. gaH. ? Mocksa : ®duamatnmt, 2015. ? 368 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/71978. ? 3arn. ¢ akpaHa.

2. MatyxuH, B.J1. duauka TBepooro tena [OnekTpoHHbIn pecypc] : yuebHoe nocobue / B.J1. MaTyxuH, B.J1. Epmakos. ?
OnekTpoH. aaH. ? CaHkT-MeTtepbypr : lanb, 2010. ? 224 c. ? Pexum goctyna: https://e.lanbook.com/book/262. ? 3arn. ¢
aKpaHa.

3. Tumodpees, V.A. DnekTpOoTEXHNYECKUE MaTepransl 1 N3nenus [OnekTpoHHbIN pecypc] : yuebHoe nocobue / U.A.
Tumodpees. ? OnekTpoH. naH. ? CaxkT-MeTepbypr : JlaHb, 2012. ? 272 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/3733. ? 3arn. ¢ akpaHa.

4. BpuHanu, K. KapmaHHbIi cnpaBoYHUK MHXeHepa SNEeKTPOHHOM TEXHWUKM [DNeKTPOHHbIN pecypc] : cnpaBoyHuK / K.
BpuHanw, 0. Kapp. ? SnekTpoH. naH. ? Mockea : MK lMpecc, 2010. ? 480 c. ? Pexum poctyna:
https://e.lanbook.com/book/61020. ? 3arn. ¢ akpaHa.

JdononHutenbHaa nuTteparypa:

BapbibuH, A.A. PU3NKO-TEXHONOMMYECKNE OCHOBEI MakKpOo-, MUKPO- U HAHO3NEKTPOHUKM [DNEKTPOHHbIN pecypc] : y4ebHoe
nocobue / A.A. BapbibuH, B.W. TomnnuH, B.W. Wanosanos. ? SnektpoH. naH. ? Mockea : ®dusmatnut, 2011. ? 784 ¢. ?
Pexwum goctyna: https://e.lanbook.com/book/5258. ? 3arn. ¢ akpaHa.

CmupHoB, FO.A. OcHOBbI HaHO- U (YHKLIMOHANBHOW 9N1EKTPOHUKN [DNeKTPOHHBIN pecypc] : ydiebHoe nocobue / HO.A.
CmupHoB, C.B. Cokonos, E.B. Tutos. ? 9nekTpoH. faH. ? CaHkT-Metepbypr : JlaHb, 2013. ? 320 c. ? Pexum goctyna:
https://e.lanbook.com/book/5855. ? 3arn. ¢ akpaHa.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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