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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

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 gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

Mporpammy aucuunnuHel paspabdoTan(a)(vn) 3asenyowmii kadenpoii, 4.H. (noueHT) BopoHuHa E.B. (Kadenpa cpusmnkn
TBepmoro tena, OtaenexHme domaunku), Elena.Voronina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):
JonxeH 3HaTb:

OCHOBHbIE TUMbl KOHLEHCUPOBAHHbIX CPEL, CUMMETPUIAHYIO KNacCurKaLuio KpUCTANINYECKMX PELIETOK, OCHOBHbIE
TWMbI CTPYKTYPHbIX AEPEKTOB, 3NEMEHTLI TEOPUM YNPYroCTH; OCOBEHHOCTM KNACCUYECKOro 1
KBaHTOBO-MEXAHNYECKOr0 ONNCaHNS 3NEKTPOHHOIO ra3a, OCHOBHbIE TEPMOAVHAMUYECKUE N KMHETUYECKUE
XapakTePUCTKU 1N INEKTPOMArHUTHbIE CBOMCTBA 3NEKTPOHHOMO ra3a; MeTobl ONNCaHWs ANHAMUKN PELETKM,
OCHOBHbIE TUMbl KONEBaHW PeLWEeTKN U UX (PN3NYECKNE NPOSIBNEHUS; CBONCTBA U OCHOBHbIE TUMbl CBEPXMNPOBOLHIKOB,
Makpo- 1 MUKPOCKONUYECKME MOLENU CBEPXTPOBOANMOCTU

JonxeH ymeTtb:

onpenenuTb CTPYKTYPY NPOCTERWNX PEWETOK N0 AaHHBIM PEHTFEHOCTPYKTYPHOrO aHanusaa; paccumTarb
TEPMOOUHAMNYECKUE U KMHETUYECKME XapaKTEPUCTUKM KBAHTOBOrO NEKTPOHHONO ra3a; yMeTb BblAENUTb KOHKPETHOE
hr3MYecKkoe CoaepXaHue B NprknaiHbix 3anaqax byayluen neaTenbHOCT U (DOPMYIMPOBaATh 3a4a4M; UCMONb30BaTh
MONy4YeHHbIE 3HAHNS NPW PeLleHn NPoecCcnoHanbHbIX 3a4ay, CBA3aHHbIX CO CBOWCTBaMU TBEPLOro Tena

JlonxeH Bnanetb:

obnanatb HaBblkamy paboTbl C HAYYHOW NUTEPATYPON C UCMONb30BAHWEM HOBbBIX MHCPOPMALMOHHBIX
TEXHOMOMMIA;METOAAMMN HAYYHBIX UCCNELOBAHNIA; OCBOUTL TEOPUIO U MOLENW;

HaBblkaMU B NpoBeaeHNN PU3NYeCKnx nccnenosaHuin Nno 3adaHHoON TeMaTuke;

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
MMEeTb HaBbIKW:

- CUCTEMHOr0 HaY4YHOro aHanmaa nNpobnem (kak NPUPOAHbIX, TaK U MPOGECCUOHANBHBIX) PA3IUYHOTO YPOBHS
CNOXHOCTMW;

- paboTbl ¢ nabopatopHbiM 060PYAOBAHNEM 1 COBPEMEHHOI Hay4YHOW annaparypoii;
- NPOBELEHNS (PU3NHECKOTO SKCNEPUMEHTA.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHasa ancumnnuHa (Mogynb) BkNtoYeHa B pasaen "B1.6.17 OucunnanHbl (Mogynu)" 0CHOBHOM NpodpeccnoHanbHOM
obpaszoBatenbHoi nporpammel 28.03.01 "HaHoTEXHONOrMM U MUKPOCUCTEMHASH TexHuka (HaHoTexHonorum v
MUKPOCUCTEMHAs TeXHKKA)" 1 OTHOCUTCS K 6a30B0Oi1 (06WENPOGECCUOHANBHOI) YacTu.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimnyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasareneM (Mo BUAaMm yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINANHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmL(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 108 yaca(oB), B TOM uncne nekumm - 54 yaca(os), npaktuyeckme 3aHatus - 18 yaca(os),
nabopatopHble paboTsl - 36 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 yaca(os).

CamocTtosiTenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHLI: 3K3aMeH B 6 ceMecTpe.

4. CopepXxaHue pucUUMNINHBI (MOAYNS), CTPYKTYpPMpPOBaHHOE MO TeMaM (pa3naenam) ¢ yKasaHueM oTBeleHHOro Ha
HUX KOoNn4yecTBa akageMnyeckumx 4yacos u BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)
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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucuynnuHbl / MX TPYA0EMKOCTb CamocTosiTeNnbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monynsi Cemectp (B yacax) pa6ora
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Tvnbl TBEPAbIX TEN, TUMbI
1. CBS3U 6 2 2 0 2
Tema 2. Kpuctannmyeckas pewetka.
2.[9nemMenTbl cuMmmeTpun. Pelwetkn 6 4 2 6 4
Bpase. Aveiika BurHepa-3enTua.
Tema 3. lnHamuka KpucTanim4eckom
3. PEWIETKY, 6 6 2 0 4
Tema 4. Monenb cBoboaHbIX
9NEeKTPOHOB. Teopns MeTannos
3ommepdenbaa. 3nemMeHTbl 30HHOM
4. Teopuu. MpubnnxeHus cnabo 6 8 2 10 6
CWJIbHO CBA3AHHbIX 3NEKTPOHOB.
OnTunyeckme caoricTBa.
Tema 5. [NonynpoBOOHWKY 1
5.|0M3NeKTPUKN, CErHeTO3NEKTPUKM. 6 10 4 10 4
MonynpoBoaHWKN.
Tema 6. HamarsuyeHHocCTb 1
6.[BocnpummynsocTb. [JnamarHeTnsm. 6 8 2 4 4
MapamarHeTnam.
Tema 7. ®eppomMarHeTn3m.
7 ObMeHHOe B3anMoaeicTBUE. 6 6 0 0 4
‘[AHTUdeppomarHeTam. JJomeHHas
CTPyKTYypa.
Tema 8. CBepxnpoBOANMOCTb.
8.[TyHHenbHble adhdpeKkThl B 6 6 2 6 4
4.2 CofERRAINPE M At nupn (Mopyna)
rev B G  To eor
icH L ST PEhE 6 4 ) 0 4
VloHwasy. KRR ARSI HLRHBS R AGE12COBG CBSASM. lpomexyTouHble TUMNbI CBR3EN. MeTannmugckas CBA3b.
Bo,uup ,,.mcm €BA3bXapaKTepHbe SHEPTIM- GBS T b TBePAB FERA M CTPYKTIPbHXapakTepHbtx peAcTasnTenett
pasmuyprig enos ceasu. MNonumopduam. Mopdotponys. KaopanHaLnpgiHOe YUCNO. 36 36

Tema 2. Kpuctannuueckas peLueTtka. dneMeHTbl cuMMeTpuun. Pewwetku Bpase. Slueiika BurHepa-3enTua.
OnemeHTbl cummeTpun. PeweTkn Bpase. ba3nc kpuctannmyeckoi pewetku. MNpumntuBHas syeiika,syerika Burnepa-

3eiTua. Kpuctannorpaguyeckue HanpasneHust 1 nnockoctn. ObpatHas peweTka. Audppakums peHTreHOBCKUX NyYei.

Ycnosue Jlays, Bynbgpa-Bperros. Iudpakums anekTpoHOB, HEATPOHOB.

CrpaHnua 4 n3 11.
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Tema 3. [lnHaMnKa KpUCTanIm4eckon peLleTku.

OuHamuka peweTtkn. Aouabatudeckoe NpubnmxeHne. SHepPrus KpUCTaNINYECKon peleTkn. Pofb TpaHCAALMOHHOMN
nHBapuaHtHocTu . KonebaHus nuHemnHbix Lenodek. Obuas knaccudoukaums konebartenbHbix Moa. AKyCTUYecKme 1
onTnyeckue konebaHus. KonebaHms HeumeanbHbIX PelIeTOK, NoKanbHble Moabl . KBaHTOBaHMe KonebaHuin peleTku .
DOHOHbI. DHEPTUS, UMMYNLC U KBA3UUMMYNbC (DOHOHA. DKCMEPUMEHTalbHbIE METObl OnpeaeneHnst POHOHHOro
cnekTpa. PaccesiHme HelTpoHOB. BecdoHoHHOE, 0AHOGOHOHHOE M BYXJOOHOHHOE paccesHue. PaccesiHne
SMEKTPOMAarHUTHOro 13nydeHuns. PaccesiHue peHTreHOBCKOro UanyyeHuns. BpunniosHosckoe u
MaHaenbliTaM-paMaHoBCKOe paccesHue.

Tema 4. Mogenb cBo60aHbIX 3NeKTPOHOB. Teopusi MeTannos 3oMmepdpenbaa. dneMeHTbl 30HHOW TeopUM.
Mpu6bnuxeHus cnabo n cUNbHO CBA3aHHBIX 3N1EKTPOHOB. ONTUYecKkue CBOWCTBA.

Teopus metannos Opyne. Ctatuyeckas anekTponpoBOAHOCTb. TennonpoBoAHoCTb. 3akoH BuaemaHa-dpaHua.
SgpdpekT Xonna, noctosiHHas Xonna. TennoemkocTb. Teopus metannoB 3ommepdpensaa. YpasHeHue WpeanHrepa ans
CBOOOHbIX 3NeKTPoHOB. I'paHuyHoe ycnoene BopHa-KapmaHa. 9neMeHTsl 30HHOM Teopun. MoHATUE 0
caMocornacoBaHHOM rone B Kpuctannax. KeaHToBas MexaHuka YacTuubl B MPOCTPaHCTBEHHO-NEPUOANYECKOM Mone.
Bnoxosckre BonHoBble goyHKUMU. KBasmumnynbc.3oHbl BpunntoaHa.3akoH aucnepcun anekTpoHOB B KpUcTannax:
obwue cBOICTBA, pa3peLlieHHble 1 3anpeLeHHble 30Hbl. [IBUXEHE 9NEKTPOHOB B KpuUCTane noL AenNCTBMEM BHELWHUX
3NEeKTPUYECKMX U MarHUTHbIX nonei. MoeepxHocTb depmu. SHepreTndeckas wenb. MNprpona sHepreTUyecko Wwenm.
OnNeKTPOHHbIE, [bIPOYHbIE U OTKPLITEIE 0p6UThI. KBaHTOBaHME 0pOUT aNeKTpoHa BO BHEWHEM NMOCTOSIHHOM MarHUTHOM
none. YpoeHu JlaHaay ans cBo6OAHBIX 9/1EKTPOHOB B MarHUTHOM rnone. YpoBHU JlaHaay onst 610X0BCKUX 3IEKTPOHOB.

Tewma 5. I'Ionynpoao.u.l-lm(u U ONIANEKTPUKHN, CerHeTodJ1IeKTPUKH. nOﬂyI'IpOBO,IJ,HVIKVI.

MonynpoBOAHUKM 1 OUINEKTPUKM, CErHETOaNeKTpukn. CTaTucTka HocuTenei 3apsaa B NonyrnpoBOAHVKaX. SNeKTPOHb
1 Obipku. MonynpoBoOHMKM C NPSMON 1 HenpsiMol Wwenblo. OnTryeckas U Tepmuyeckas aktmeauus. JlermpoeaHve
nonynpoBoLHNKOB. [IOHOPbI M aKLenTopbl. SHeprusi MPUMECHbLIX COCTOSIHUIA.[oNYNpPOBOAHUKOBEIE CBEPXPELIETKN.
KeaHToBaHWe cnekTpa. CucTeMbl MOHUXEHHOV pa3MepHocTU. KBaHTOBLIN adpdoekT Xonna.

AEKTPOHHBH
Crtpannua 5 us 11. BBl YHHBEPCHTET
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Tema 6. HamarHu4eHHOCTb 1 BOCNIPUUMUMBOCTb. [lnamarHeTnaMm. NapamarHeTusm.

HamarHn4eHHOCTb 1 BOCAPUUMYMBOCTb. [[aMUbTOHNAH B3aMMOLENCTBNS aTOMOB 1 MOMIEKYN C MArHUTHbBIM MOMEM,
pacuwenneHune yposHei. dunamarHetnam. dopmyna JlaHxeseHa ons amamarHmTHon BocnpunmumnsocTu. Ceasb
Paccena-CayHpepca. Npasuna XyHga. NapamarHetnam. BocnpunMyneBoCcTb atoMOB € HaCTUYHO 3aNONHEHHOWA
obonoukoii. MapamarHeTnam Ban ®rneka. JlaHxeBeHckuii napamarHeTnam. ®yHkumm bpunniosHa u llaHxeseHa. 3akoH
Kropu. MNprmepbl: PenkoseMenbHble MOHbI U MOHbI MePEXOAHbIX 3NEMEHTOB. PacluenneHne yposHew
BHYTPUKPUCTANINYECKMM MONEM. 3aMopaxmBaHue opbuTanbHOro yrnoBoro MoMeHTa. CnvHoBbl napamarHetuam Maynu.
OnamarHetunam JlaHgay.

Tema 7. deppomarHeTuaMm. O6MeHHOe B3aumonenctene. AHTUheppomarHeTuam. [loMeHHasa CTpyKTypa.

®deppomarHeTnam. MoHaTe 06 obMeHHoM B3anmoaeicTeun. OBMeHHbI HTerpan. MarHuTHble goMeHbl. CNMHOBbLIE
BOJSIHbI - MAarHOHbI. AHTU(eppomarHeTnam. [lomeHHas cTpykTypa. PepoMarHuTHble JOMeHbI. [BUXeHne rpaHmL npu
HamarHu4nsaHun, acppekT bapkrayseHa. TeXHNYECKOE N UCTUHHOE HaCbILEHUE, TMCTEPE3UC, OCTaTOYHas
HaMarHM4YeHHOCTb, KO3pUMATUBHAS CUNa, MOTEPN SHEPTUN, MATHUTOMSATKNE U MarHUTOXECTKue martepuansl. MarHntHas
aHV30TPONWS, HANPaBNEHNs NErkoro U TPYLHOro HaMmarHuydeHuns. HaseneHHasi, o06MeHHas, MOBEPXHOCTHas!
aHN30TPONUS.

Tema 8. CBepxnpoBoAUMOCTb. TyHHeNbHble 3¢pPeKTbl B CBEPXNPOBOAHUKAX.

CeepxnpoBoanmocTb. dpdekT MeliccHepa. CeepxnpoBoaHukK 1-ro u 2-ro poaa. Buxpu Abpukocosa. SgocpekT
I>xo03edcoHa. BoicokoTemnepartypHble CBEpPX-NPOBOAHUKU. YpaBHeHne JToHaoHoB. OCHOBHbIE NAEN TEOPUM
BapavHa-Kynepa-lpndgodpepa. SnekTpoHHble napbl. Teopus MH3bypra-IlaHnay. BeicokoTemnepatypHble
CBEPXMNPOBOAHMKM.

Tema 9. E®EKTbl KPUCTANITUYECKOM PELLETKMU Ynpyrue cBoicTBa KpUCTanios

ToyeuHble fedekTol. ducnokaumm.OCHOBHbIe TUMbI AMcnokaumii. JeuxeHne aucnokauuii. JncnokaunoHHble
CTPyKTypbl. VicTouHunkn ®dpaHka-Pvaa. Ynpyrve ceolicTBa kpuctannos Manoyrnoesle rpaHuubl. Beicokoyrnoeble
rpaHuubl. JeoiHukn. HaHocTpykTypa. JegopMaunoHHoe ynpoyHeHne. CBepXniacTUYHOCTb.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

MIY nMm. JllomoHocoBa - http://shg.phys.msu.ru/educat/cond_mat/notes.html

HayuHo-obpa3zoBatenbHbili LEHTP No HaHoTexHonoruam MITY - http://nano.msu.ru/research/seminars/condensed
HNNAD MIY um. JlomoHocoBa - http://nuclphys.sinp.msu.ru/solidst/index.html#%D1%81

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaEeT OUEeHO4YHble MaTepuasibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHbBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AMCLUNMHE (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO AMCUMNANHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPecTBa;

- coepXaHne OLEHOYHbIX CPELCTB, BKNo4as TpeboBaHus, NpeabsBAseEMble K OeACTBUAM 00yHaloLLmXCs,
LEMOHCTPVPYEMBIM pe3ynbTataM, 3a4aHus Pa3nuyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHUe gucUMNAUHBI (MOSYNS) NPeLNnonaraeT 3y4eHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyaloWwuMcs B O4HOM U3 ABYX BApPUaHTOB (NMb0 B 060MX N3 HKX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe 6UBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 No60i TOUKM NpW BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3AaHWA BMBNNOTEYHBbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW nuTepaTtypbl u He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs U3 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOBXOAMMON OJ1S1 OCBOEHWS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMmme AucUMnavHbl. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOoHHbIX U3OAHWA 1 NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.
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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

NHTepHeT-kaTtanor on-line kypcos -

https://www.coursera.org/?utm_medium=email&utm_source=other&utm_campaign=notifications.auto.7F14gZ3wEeeZeg7kw5nt

NHgopMaLmoHHo-aHanuTn4yeckas cuctema npoaBuXeHns obpasoBaTenbHbiX NPOAYKTOB -

http://nano.fcior.edu.ru/card/27564/lekcii-po-discipline-sovremennye-problemy-fiziki-kondensirovannogo-sostoyaniya-veshestva-

MIY um. NlomoHocosa - shg.phys.msu.ru/educat/cond_mat/notes.html

HaHoTexHonornyeckoe coobwecTso HaHoMmeTp - http://www.nanometer.ru/2010/04/03/msu_210223.html
HNUAD MI'Y mnmM. JlomoHocosa - http://nuclphys.sinp.msu.ru/solidst/index.html#%D1%81
Ob6pasoBaTtenbHblil npoekT A.H. BapruHa - www.ph4s.ru/book_ph_tvtelo.html

9. MeToguyeckue ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup pabor

MeToaouyeckme pekomeHoauum

nekunn

MOXHO BblOENNTb HECKONBbKO BMOOB CAMOCTOSITENIbHOW paboThl 0ByYaloWmXcs Npu N3y4eHnn NaHHOM
OMcumMnnvHbl. Pasbop v ycBoeHme nekumoHHoro Matepvana. lNocne kax o nekummn obyyatouemycst
cnefyeT BHUMATeNbHO NPOYMTaTh M pa3oBpaTb KOHCMeKT, npu aToM: [ MoHSTL 1 3anoMHUTL Bce
HoBble onpenenexus. | Haitu B cetn VIHTEpHET ykasaHHble CCbIIKM 1 MPOBECTU AEACTBNS,
pekoMeHnoBaHHble npenonasatenem. | Ecnvn nektop npeanucan pazobpartb yactb mMatepuana Gonee
noapobHO CcaMoCTOATENBHO MO AOCTYMHLIM MUCbMEHHbIM UK 3NIEKTPOHHBLIM UCTOYHUKAM, TO
HeoOX0o4MMO CBOEBPEMEHHO 3T0 caenaTth. U Mpu BOSHUKHOBEHWM Kakux-Nnbo TpyaoHOCTel ¢
MOHVMMaHNEM MaTepuana PekoMeHIyeTcs NonpocuTb NOMOLLM Y CBOMX OAHOMPYNMHUKOB UM
COKYPCHMKOB. TakXe MOXHO 06patutbCs 3a NoMolLbio K NTEKTopy. [ns 3Toro MoXHO NMYHO NOJONTU K
npenogasartento, NMbo HanmucaTb eMy aNeKTPOHHOE NMMCbMO, CPOPMYNNMPOBAB B HEM BO3HMKAOWMNE
Bonpocbl.K NMCbMy MOXHO MPUKPENUTL Kakne-nmbo aneKTPOoHHbIE MaTepuabl, CBSI3aHHbIe C
BO3HUKIUVMMM BONPOCaMM.

npakTuyeckme
3aHATUS

MpakTuyeckne 3aHATUS NPOXOAST B HOPME ANCKYyCCUM, 0OCYXLEHUS NPELNOXEHHbIX
npenogaeatenem TeM npeseHtauuii. Obyyarowmiics LONXKEH NOArOTOBUTb BbICTYMNEHWE, BU3yanbHOe
COMPOBOXAEHNE MaTepman NoaroTOBIEHHOrO CAMOCTOATENBHO. BbiCTynneHne fLonxHo bbiTb
OpraHn3oBaHo B cpopMe npeseHTauun.lNpy BO3HUKHOBEHU KAKMX-NNBO TPYAHOCTEN C MOHUMAHUEM
MaTtepuana pekoMeHayeTcs NonpoCuTb NOMOLM Y CBOUX OOHOMPYMNMHMKOB UK COKYPCHUKOB. Takxe
MOXHO 00paTWNTbCS 32 MOMOLLBIO K NEKTOPY. st 3TOro MOXHO NNMYHO NOAONTU K NpenogasaTento,
nmbo Hanucatb eMy 3NEKTPOHHOE NMUCbMO, CCROPMYNMPOBAB B HEM BO3HUKAIOLWME BOMPOCHI.

nabopaTopHble
paboTbl

NabopaTtopHble 3aaaHUs BbAAIOTCS NpenoaaBaTtenem u npeanonaraioT CaMOCTOATENBHOE PeLLeHNe.
Mpu noaroToBke K 3aHATUAM Tema nabopaTopHoi paboTbl AonXHA ObiTh N3ydeHa TeopeTnyeckn. Ha
ayoNTOPHBIX 3aHATUSIX BLINOMHAETCS NpakTudeckas yacTtb. [Mpenonasatens MOXeT 3afatb
KOHKPETHble BOMPOChHI, KacalowWwmnecs HENOCPEACTBEHHbIX AEACTBUI CTYEHTA BO BPEMS BbINONHEHUS
paboTbl, MONPOCUTb NPOKOMMEHTMPOBATbL MM 0O BACHWUTL MONYYEHHbIE CTYAEHTOM Pe3ybTaThl
nabopatopHoit paboTbl. Kpome Toro, pabota HanabopaTopHbIX 3aHATUSX Npeanonaraet akTMBHOE
yyacTve B 06cyXaeHnn TeMbl nabopatopHol paboTbl.

camocTos-
TeNnbHas
paboTa

CamocTosiTenbHoe usyyeHue Yacti matepuna. Ecnv yacTb yyebHoro matepmana oTeefieHa Ha
CaMOCTOSITeNIbHOE M3yYyeHne, TO HeOBX0AMMO NPUCTYMUTbL K 3TOMY He3aMeIMTeNbHO Nocne yKasaHus
npenogaeaTtens 1 OCBOUTL MaTepwn B OTBEEeHHbIe UM cpoku. MaTtepuan cnemyeT M3yynTtb no
LOCTYMHBLIM NMUCbMEHHBIM 1 3MIEKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBWMT NpenoaasaTeb. -
nocTaHoBKa Npobnembl; - BApUaHTLI PELEHNS; - apryMeHTbl B MOMb3y TeX WU UHbLIX BAPWNAHTOB
peleHnsl. Ha ocHOBe BbloeneHmnsl 3TMX 3N1eMEHTOB MPOLLE COCTaBSTb COBCTBEHHYIO
apryMeHTUPOBaHHYI0 NO3MLUMIO MO paccMaTpriBaeMoMy BOMPOCY.

9K3aMeH

ﬂpm NnoAroToBkKe K 3K3aMeHy HeobxooMMo onnpartbc4, npexne scero, Ha nekunn, a Takxe Ha
MCTOYHUKMWN, KOTOPbIE YKa3aHbl B CMUCKE NNTepartypbl. B kaxpaom bunete Ha aKk3ameHe cooepXxunTca
OBa Bonpoca. Mo KaxkaoMy BOMNpoCy AO0NXeH 6bITb NOArOTOBNEH pa33epHyTb||7|, I/IC'-IepI'IbIBa}OLIJ,I/IIZ
OTBeT. ﬂpm HEenoJ/IHOM OTBEeTE MOryT ObITb 3aaHbl JONONHUTENbHbIE HABOAALIME BOMPOCHI

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOTMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJouyas nepedyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAMHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

CrpaHnua 8 na 11.

BAE
il YHH

AR 5 AN LM O

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

CneuvanunsmposaHHas nabopaTopus.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 28.03.01
"HaHoTexHonornm n MMKpoCUCTEMHas TEXHUKA" 1 NPounNio NoAroToBkM "HaHOTEXHONOrMM 1 MUKPOCUCTEMHAS TEXHUKA".
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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.17 ®usnka KOHOEHCUPOBAHHOIO COCTOSIHNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodhunb NOAroToBKW: HAaHOTEXHONOrMK N MUKPOCUCTEMHAA TEXHUKA
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. Ctpekanos, 0. A. dusmnka TBepgoro Tena: YuebHoe nocobue / KO.A. Ctpekanos, H.A. TeHsikosa. - M.: VLI PUOP: HAL|
NHgppa-M, 2013. - 307 c.: 60x90 1/16. - (Bbicee obpasosanuve: bakanaspuart). ISBN 978-5-369-00967-3
http://znanium.com/catalog.php?bookinfo=363421

2.Baiikos, K0.A. ®Pusnka KOHOEHCUPOBAHHOIO COCTOSHUS. [ONEKTPOHHbIN pecypc] : yueb. nocobue / tO.A. baiikos, B.M.
KyaHeuoB. ? OnekTpoH. faH. ? M. : iapatenbctBo 'Nlaboparopus 3HaHuid', 2015. ? 296 ¢. ? Pexum goctyna:
http://e.lanbook.com/book/70766

3.MartyxuH, B.J1. ®nsuka 18epOOro tena. [OnekTpoHHbIn pecypc] : yueb. nocobue / B.J1. MatyxuH, B.J1. Epmakos. ?
OnekTpoH. aaH. ? CI6. : NaHb, 2010. ? 224 c. ? Pexum poctyna: http://e.lanbook.com/book/262 ? 3arn. ¢ akpaHa.

JononHutenbHas nuteparypa:

1.Enngparos, .. dunsrka tBepaoro Tena. [OnekTpoHHbIA pecypc] : y4eb. nocobue ? dnekTpoH. gaH. ? Cl6. : NaHb,
2011. ? 288 c. ? Pexum pgoctyna: http://e.lanbook.com/book/2023

2. KyaHeuos, C. L. Kypc domanku ¢ npumepamm pelleHns 3anad. 'dunsnka KoHLEHCUPOBAHHOIO COCTOSHMUS'
[9nekTpoHHbI pecypc] : y4ebHoe nocobue / C. N. KysHeuos, H. A. TumueHko. - Tomck: 13a-8o Tomckoro
NonMTEXHUYECKOro yHmBepcuteTta, 2011. - 47 c. - Pexum goctyna: http:/znanium.com/catalog.php?bookinfo=417650.
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Mporpamma gmcumnnunHel "dursmnka KOHAEHCUPOBAHHOMO cocTosaHMs"; 28.03.01 "HaHoTeXHONOrMmM n MUKPOCMCTEMHAS TEXHMUKA".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.17 ®usnka KOHOEHCUPOBAHHOIO COCTOSIHNS

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

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodhunb NOAroToBKW: HAHOTEXHONOrMK N MUKPOCUCTEMHAA TEXHUKA
KBanudomkauus BeinyckHuka: bakanasp

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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