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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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Mporpammy omvcuunnnHel paspabdoTan(a)(n) Beaywmii HayYHbIA COTPYLHUK, K.H. (ooueHT) FOcynos P.B. (LleHTp KBAHTOBbIX
TexHonoruit, KOY), Roman.Yusupov@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
Orik-3 CnocobHoCTb K cBOOGOAHOMY BNaLEHMI0 3HAHUSIMU cPyHOaMEHTalbHbIX pa3aenos
ChV3UKN 1 PaaNOPU3NKIN, HEOBXOAUMBIX LS PEWEHUS HAYYHO-UCCNELOBATENbCKMNX
3anau
MK-2 CnocobHOCTb CaMOCTOSITENBHO CTABUTb Hay4Hble 3a8a4m B 06nact omamnku u

pannousnkn (B COOTBETCTBUM C MPOOUIEM MOLATOTOBKU) M pewartb UX C
MCMNONb30BaHNEM COBPEMEHHOro 060pynoBaHMS U HOBEMLWEro OTE4ECTBEHHOIO 1
3apybexxHoro onbITa

NnK-3 CnocobHOCTb MPUMEHSTb Ha NPaKTVKE HaBbIKM COCTaBNEHNS U OCDOPMNEHNS
Hay4YHO-TEXHUYECKON LOKYMEHTALMWN, HAy4YHbIX OTYETOB, 0630POB, LOKNAN0B U
cTatei (B COOTBETCTBUM C NPOrneM NoAroToBKM)

O6yuvatowmiics, OCBOMBLIMIA AUCUMNANHY (MOAYNb):

JlonxeH 3Hathb:

- OCHOBbI METOJ0B CUHTE3a HAHOYAaCTUL U HAHOCTPYKTYP;

- (hmsnyeckme NpUHLMNBbI POTOHUKU 1 ONTUKN HAHOCTPYKTYP;

- OCHOBbI METO40B ONUCAHWS ONTUYECKNX CBOMCTB HAHOYACTUL, U HAHOCTPYKTYP;

- KBaHTOBO-pa3mepHble adodPeKkTbl B HAHOYacTULAXx;

- ONTMYECKME CBOWCTBA METANIMYECKMX, ANINEKTPUYECKMX U NONYNPOBOAHUKOBBLIX HAHOYACTUL;
- OCHOBHble CBOMCTBA METAMaTEPUIIOB;

- CBOMCTBA HAHOCTPYKTYP 1 KOMMO3WUTOB, NMO3BONSIOWMX NPABUIbHO BbIBMPATL TUMbI ONTUYECKKX MaTepuanos ans
pa3paboTku NpubOpPOoB Pa3NNYHOrO Ha3HaAYEeHUS;

- CYLWLECTBYIOIWME M NEPCTEKTUBHbBIE 0BNACTY NMPUMEHEHUS HAHOYACTML, U HAHOCTPYKTYP.

JonxeH ymeTtb:

- NPOBOANTL CPABHUTENbBHbIA aHANN3 ONTUYECKMX CBOMCTB HAHOPA3MEPHbIX CUCTEM HA OCHOBAHWUMW X CTPYKTYPbI,
pasmepa u matepvana;

- NNaHNPOBATb 3KCNepuMeHTalibHble NCCenoBaHNA ONTUYECKNX CBOWCTB HaHOpPa3MepPHbIX CUCTEM;

- NPOBOOUTb 3KCMepuMeHTanbHble NCCnenoBaHns CBOWCTB HaHO4acTuu, HaHOCTPYKTYP U KOMNO3UTOB HAa X OCHOBE
MeToLaMun onTUYECKON CNEeKTpOoCKONnin;

- CaMOCTOATENNIbHO COBEpPLWEHCTBOBATbCA B O4HOM N3 Hal'lpaBJ'IeHI/II\/'I OMNTUKN HAHOPAa3MEPHbIX CUCTEM.

JlonxeH Bnanetb:

- OCHOBHbIMY (PV3UKO-XMMUYECKUMI MPUHLMNAMU pas3paboTky HOBbIX OMTUYECKMX HAHOCTPYKTYPUPOBaHHbIX
MaTepuanos;

- MEeToJaMy aHanmaa onTUYeCcKUX CBOMCTB HAHOCTPYKTYPUPOBaHHbLIX MaTepranos Mo MX CNeKTpanbHbIM 1 UHbIM
napameTpam;

- OCHOBaMn MeToO0B MoOdennpoBaHUA oNTU4eCKnx CBOWCTB HaHO4acTUL;
- OCHOBHbIMM MeTOOaMWn onpeneneHna pasmepa, C*)OprI M B3aMHOIro pacnonoXeHunsa HaHopa3MepHbIX 06BbeKTOB.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- MPUMEHSTb MONyYEeHHblE 3HAHUS ANS aHanM3a ONTUYECKMX CBOMCTB HAHOPA3MEPHbIX CUCTEM HA OCHOBAHUMW KX
CTPYKTYpbl, pa3mepa v Matepuana, MoAeNMpoBaHNS ONTUYECKMX CBOMCTB HAHOYACTULL;

- NNIaHNPOBaTb 3KCNepuMeHTallbHble NCcnenoBaHnsa onTnYeCcknx CBOWCTB HaHOpa3MepHbIX CUCTEM;
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- NPOBOONTb 3KCNepnMeHTabHble NCCnenoBaHns CBOWCTB HaHo4acTuu, HaHOCTPYKTYP 1 KOMNO3UTOB Ha NX OCHOBE
MeTonamun onTn4eCcKom CNEeKTPOCKOMUn;

- CaMOCTOATEeNbHO COBepLeHCTBOBATLCA B O4HOM N3 HanpaBneHmﬁ ONTUKN HAHOPA3MEepPHbIX CUCTEM.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.B.1B.7 ducunnnuHbl (MOgynun)" 0CHOBHOM NPOGPECCMOHANbHO
obpasoBatenbHoi nporpammel 03.04.03 "Pagnodmamnka (Prsmka MarHUTHbIX SIBNEHWA)" 1 OTHOCUTCS K AUCLMIANHAM MO
BbIGOpY.

OcBanBaetcs Ha 2 Kypce B 3 ceMecTpe.

3. 06bem aucuMnIuHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTta - 28 4aca(oB), B TOM 4ucne nekuuu - 14 yaca(oB), NpakTnyeckne 3aHsTus - 14 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 44 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHLIL: 3a4eT B 3 CEMECTpE.

4, CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx YacoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITEeNbHON paboTbl MO AUCLMNNNHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspenbl pucumnnvHel / MX TPyAOEMKOCTb CamocTtosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckuellabopatopHsble
Jlekuvn 3aHATUSA paborthbl
Tema 1. HanocTpykTypbl. MeToab
1.|nonyyeHunst n coBpeMeHHble obnacTu 3 2 2 0 4
NPYMEHEeHNs HaHOMaTepPUanos.
2.|Tema 2. HaHonnaaMoHuKa. 3 4 4 0 10
3.[Tema 3. Metamarepuans. 3 2 2 0 4
Tema 4. OnTnyeckme cBoCTBa
4.|nonynpoBOAHNKOBbBIX HAHOYACTUL, U 3 2 2 0 8
CTPYKTYP.
Tema 5. OnTnyeckme ceocTea
5. OV3NEKTPUYECKNX HAHOHYACTMIL, 3 2 2 0 10
6.[Tema 6. POTOHHbIE KPUCTANNbI. 3 2 2 0 8
Ntoro 14 14 0 44

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)
Tema 1. HaHocTpyKkTypbl. MeTOAbI NONYyYEeHUsI U COBPEMeHHbIe 06/1acTu NpUMeHeHUs HAaHOMaTepuanos.
Knaccundomkaums HaHOCTpyKTyp. HaHovacTuubl, HAHOKNACTEPbl U HaHoarperaTbl.

HynbMepHble, onHOMepHbIe, TyBynsipHble, ABYMEpPHbIE 1 TPEXMEPHbIE HAHOCTPYKTYPbl. Knaccudpmkaums MeTonos
CMHTEe3a HaHoMaTepuanoB. PuUsnyeckme 1 XMMM4ecknue MeToabl CMHTe3a. MeTtoabl pasneneHns HaHo4acTuL no
paamepam. MNpouecchbl caMocbopku B HAHOCUCTEMAX.

Tema 2. HaHonna3sMoHuKa.

BeeneHue B anekTponmHamuky metannos. Teopus Opyne-3omepdhenbaa onTmyecknx CBOMCTB Metannos. Ontnyeckne
CBOWCTBA peanbHbix MeTannos. [oBepXHOCTHbIE NNasmoHbl: OfHOMEPHbIE U OBYMEPHbIE MOBEPXHOCTHbIE MNa3MOHbI.
MeToapbl BO36YXAEHNS NOBEPXHOCTHbIX MNa3MoHOB. ONTUYECKN CBOMCTBA CAOEPUYECKMX YacTuL,. Jlokanm3oBaHHbIe
MNasmMoHbl BMHOrOrpaHHbIX HaHo4acTuLax. Jlokanm3oBaHHbIE NNa3MOHbI B KnacTepax HaHo4acTuLL.

Tema 3. MeTtamaTtepuansbl.
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dunanyeckne ocHoBbI cpen Cc oTpumuaTtenbHbIM Nnokasartenem npenomMneHuns. OnTurka 4YacTtuy ¢ oTpuuaTtesibHbIM
nokasaresieM npenomneHuns. OcHoBHbIe CBOMCTBA cpen C oTpuuaTte/ibHbIM NMokKka3aTtenem npesioMneHns. ®dazoBas n
rpynnoeasi CKOpoCTu cBeTa. OnTtunyeckue ceoncTBa XnpanbHbIX HaCTUL, onTnyeckas akTMBHOCTb TaKMUX cpen u
BpauweHne nnoCKoCTn nondpmsadnn.

Tema 4. OnTyeckmne CBOMCTBA NONYNPOBOAHUKOBbLIX HAHOYACTUL, U CTPYKTYP.

KeaHTOBOpasmepHbIi adpdpoekT. CnekTpbl NOrnoweHns nonynpoBOAHNKOBbLIX HaHoYacTML,. ONTrKa KBAHTOBbIX SIM 1
ceepxpeuweTok. Knaccudmkaums retepoctpyktyp. PasmepHoe KBaHTOBaHME 3N1EeKTPOHHbIX COCTOSAHWIA, CNEKTP YPOBHEN
SHeprun. Pe3oHaHCHOe oTpaxeHne 1 NornoweHne ceeta B CTPYKTypax C KBAHTOBbIMU SiMamu, BO3MOXHOCTW TOHKOW
NOACTPOWKW CMEKTPOB.

Tema 5. OnTMyeckre CBOMCTBa AN3NEKTPUUYECKUX HAHOUYACTUL,

MocTaHoBKa 3a4aqv 0 B3aUMOLENCTBUN CBETA C ANSNEKTPUYECKO HaHOYaCTULEN, Cneundgrka ee Manoro pasmepa.
PacnpocTtpaHeHue anekTpoMarHMTHbIX BOJIH Yepe3 AM3NEKTPUYECKe HaHoUaCTULLbl PasnnyHomn reometpun (cdoepa,
LUWMAMHAP, KOHYC, NEPUOANYECKME CTPYKTYPbI): MPSIMO YACNEHHBIA aHann3 ypasHeHui Makceenna, aHanna nony4eHHbIX
pesynbTaTos.

Tema 6. POTOHHBbIE KpUCTaNbI.

Pa3mMepHOCTb DOTOHHBIX KPUCTANNOB: OHOMEPHbIE, IByMEPHBIE U TPEXMEPHbIE Nepuoanyeckne cTpykTypbl. Metoapl
(POPMUPOBaHMS POTOHHBIX KpUCTaNI0B. DOTOHHbIE 3anpelleHHble 30Hbl. OCHOBbI TEOPWM (DOTOHHbBIX KPUCTASOB.
LByMepHbIE 1 TpexMepHble POTOHHbIE KprcTannbl. MaTepuranbl Ha OCHOBE (POTOHHBIX KpucTtanios. ObnacTu
NPUMEHEHWSI.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbINOMHASTCS Mo 3aAaHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHyo, Hay4yHyIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMNMHE.

OpraHnsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHO AesaTenbHOCTH No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, Nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHOro yupexaeHus "KasaHckuii (MprBonxckuii)
doenepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXOEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEpPCUTET"

JTokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNAMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNo4YaeT OUeHO4YHble
cpenctea TeKkylero KOHTponsa 1 oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXMUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMETEHLMIA MNaHnpyeMbiM pesynbtatam 0by4eHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAYPbl OLEHUBAHNS NS KaX40ro OLEHOYHOr0 CPeaCcTBa;
- KpUTEPUU OLIEHNBAHNSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMPYEMbIM pe3yfibTataM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNIO).
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7. MepeueHb nuTepartypbl, HEO6XOAMMOW OIS OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHre aucumMnanHbl (Moyns) npeanonaraeT Usy4eHne OCHOBHON 1 AOMONHUTENbHON y4ebHoM nuTepaTypbl.
NuTepaTypa MoXeT ObITb NOCTYMNHa 0byYaloWwmnMcs B OAHOM M3 ABYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

American Physical Society (APS) - http://libress.kpfu.ru/proxy/http://pubs.acs.org
Elsevier (Science Direct) - http://libress.kpfu.ru/proxy/http://www.sciencedirect.com/
Scopus - http://libress.kpfu.ru/proxy/http://www.scopus.com/home.url

CerteBble pecypcbl 6ubnnotekn KDY - http://portal.kpfu.ru/main_page?p_sub=8224
9NEeKTPOHHO-bubnmMoTeyHas cuctema Znanium - http://znanium.com

9. MeToguyeckme ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu Nexkunmn SBNSIOTCS OCHOBHOM CDOPMOV NMPENOLHECEHUS NPernoaaBaTeneM TeopeTnYecKonm
MHcpopMaLMK Mo 3aaHHoN aucumnivHe. B Havane kypca npenofasatenib UHPOPMUPYET CTYAEHTOB
0 oopmate NpoBeAeHs IEKLUI 1 O TOM, KakK ByneT ocyllecTBnaTbea obpaTHas CBSA3b Ast KOHTPONS
OCBOEHUS CTyAeHTammn MaTepuvana kypca. [NpenonasaTens BOBNEKaeT ayautoputo B obcyxaeHue
BaXXHbIX MOMEHTOB Ha NEeKUMsIX, aKLEeHTUPYs Hambonee NpoayKTUBHbIE NMOAX0Abl K OCBOEHWIO
matepuana. CTy[eHTbl aKTVBHO y4aCTBYIOT B ANCKYCCUSIX, @ TAKXe 3a4at0T YTOYHSIOWME BOMPOCH
NpPY BO3HUKHOBEHU TAKOBBIX.

npakTnyeckmne | Ha npakTuyecknx 3aHATUSX TEOpeETUYECKAs MHAPOPMaLIMS, MONYyYEeHHAs Ha NeKLMSIX, MCMONb3YTCA

3aHsATUA LN PEWEHNS BaXHbIX YACTHbIX 3a4ay, TPAHCOPMUPYSCh NPU 3TOM B 3HAHWS, YMEHUS U HABbIKW.
MpakTuyeckne 3aHATUS MOTYT MPOXOAUTL Kak B y4eBHbIX ayauTopusx, Tak U B Hay4HbIX
nabopatopusix, rae CTyAEHTbl 3HAKOMSITCS C COBPEMEHHOI HAYYHOM annapaTypoi 1 acnekTamu ee
NCMOMb30BaHNS B NMPOBEAEHNN SKCNEPUMEHTANbHbIX UCCNEA0BAHUIA.

camocTos- | CamocTosATenbHasa paboTa B Te4eHVe ceMecTpa BeAeTcs B cnefyiolwmx goopmax: (1) - noBTopeHune
TenbHas NPoAEHHOro MatTepmana 1 NoAroToBka K YCTHbIM onpocam; (2) - obobuatolwas noaroToska k
paboTa NPOMEXYTOYHOMY KONTOKBMYMY MO NPONAEHHOMY 3a MPUMEPHO NONOBUHY ceMecTpa matepwuany; (3) -
NnoAaroToBka NpeseHTaunin No NpeansioxXeHHbIM TeMam O/ NpeacTasieHns Ha cyd npenoaasarens u
CTyneHToB. [loBTOPEHWE NPONAEHHOro MaTeprana CnyXuT ons 3akpenneHns 3HaHun n nx
paclmpeHns ¢ NCrnonb3oBaHNEM PEKOMEHO0BaHHOM A1 U3YYeHUs Kypca OCHOBHOM U
OOMONHUTENBHOM NNTEPaTypoOn.

3aver 3ayeT NpoBOANTCSA OYHO, B HA3HAYEHHOE BPeMs 1 B Ha3HaYeHHoW ayantopuun. Bonpocsl Ha 3ayeTt
yyawmics BoibrpaeT Bcnenyto, cnydaiHbiM obpasom 13 Habopa 6uneTos, conepXxalmx no nea
TeopeTunyeckmx Bonpoca. MakcrmanbHblil 6ann 3a Kaxablii BONpPoC Ha 3advete - 25, B CyMMe CTYOEeHT
Ha 3a4eTe He MOXeT nony4nTb 6onee 50 6annos. bannbl, NONyYeHHbIE HA 3a4eTE, CYMMUPYIOTCS C
6annamu, NoNy4YEHHLIMN B TEHEHNE CEMECTPA, ONPEAENSS UTOFOBYIO OLEHKY CTYAEHTA.

10. MNepeyeHb NHPOPMALMOHHBIX TEXHOIOTMI, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAynN0), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

am PAEKTPOHHBH
Ctpanvua 6 n3 9. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma omcuunnmHel "OnTuka HaHopasmepHbix cuctem”; 03.04.03 "Panmoduanka”.

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLInUmK 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NIOBOro HETEKCTOBOIO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YOOOHbIe ANl pa3NnYHbIX NONb30BaTenei;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/inyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npegycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYLWEHWUAMY Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTtopuii U CUMYASILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayyn MHGOpMaLum, opraHn3aunn pasnmnyHbIX
(POPM MHTEPAKTMBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALaMU U 3aLMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe ANCTAaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aLmMmn OOPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENbHOCTX MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpebosaHnsaMm GrOC BO u y4ebHbiM nnaHom no HanpasneHuto 03.04.03
"Paguodomamnka” n marnctepckon nporpamme "®usmka MarHUTHbIX SBAEHWRA".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]B.7 Ontuka HaHopa3MepPHbIX CUCTEM

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka
Mpodomnb noaroToskn: Pr3mkKa MarHUTHbIX SBAEHWUIA
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. KBaHTOBasi HaHonnasmMoHuka: YuyebHoe nocobve / AHgpuaHoBE.C., BunorpanosA.ll., NopodeeHkoA.B. n ap. -
LonronpynHbiii: UHTennekT, 2015. - 368 c. - Pexwum goctyna: http://znanium.com/catalog.php?bookinfo=538901
2. CoBpeMeHHoe BBeLeHue B ouanky konebaHuii: YuebHoe nocobue / A.H. Mapwakos. - JonronpyaHeiii: HTEnnekT,
2013. - 240 c. - Pexum poctyna: http://znanium.com/catalog.php?bookinfo=486426

3. OnekTpoMarHUTHbIE NpoLecchl B cpeae, HaHonna3MoHmka 1 metamatepuansl: Y4ebHoe nocobue / B.A. AcTaneHko. -
LonronpynHeiin: UHTennekT, 2012. - 584 c. - Pexunm goctyna: http://znanium.com/catalog.php?bookinfo=365083

JdononHutenbHaa nuteparypa:

1. OTOHHbIE KPUCTAN/Ibl M HAHOKOMMO3MUThI: CTPYKTYPOOBpa30oBaHNE, ONTUYECKME U OUINEKTPUYECKIE CBOMCTBRA:
MoHorpagous / WabaHos B.®., 3bipsiHos B.5A. - Hosocu6.:CO PAH, 2009. - 257 c. - Pexum gocTyna:
http://znanium.com/catalog.php?bookinfo=924739

2. HoBble nHbpakpacHble MaTepuansl: Kpuctannsl 1 ceetoBoabl: MoHorpadms / Xykosa J1.B., Kopcakos A.C.,
Bpy6nesckuin 1.C., - 2-e usa., ctep. - M.:dnanHTa, 2017. - 280 c. - Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=960136
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]B.7 Ontuka HaHopa3MepPHbIX CUCTEM

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka
Mpodomnb noaroToskn: Pramka MarHUTHbIX SBAEHWUIA
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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.
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