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Mporpamma aucumnamHbl "OCHOBBI HAHOXUMUK 1 HaHOTexHonornin"; 04.04.01 "Xumus".

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 aucumnamHbl "OCHOBBI HAHOXUMUK 1 HaHOTexHonornin"; 04.04.01 "Xumus".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) Croitkos N.U. (Kadenpa opraHmyeckoi
XuMmm, Xummyeckun ntHetutyt um. A.M. Bytneposa), Ivan.Stoikov@mail.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:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OoK-2 FOTOBHOCTbIO AENCTBOBATb B HECTaHAAPTHLIX CUTYaLMAX, HECTU COLMaNbHYIO 1
9TNYECKYIO0 OTBETCTBEHHOCTb 3a MPUHATHIE PeLleHns
OK-3 FOTOBHOCTbIO K CaMOPa3BUTUIO, CaMopeann3aumm, NCrnosib30BaHNio TBOPYECKOro
noTeHumnana
OrK-1 CNOCOBHOCTBIO MCMONL30BATL M Pa3BMBATb TEOPETUHECKNE OCHOBbI TPAANLIMOHHbIX W

HOBbIX Pa34ENOB XMW MPU PELLEHUN NPOGECCUOHANBHBIX 3a4ay

MnK-2 BnafeHueM TEOPUEN 1 HaBblKaMu NMPaKTU4ecKon paboTbl B n3bpaHHoh obnactu
XUMUK
MNK-3 NCMoNb30BaTh COBPEMEHHYIO annapatypy Npy NPOBEAEHNN HAYYHbIX UCCELOBaHNIA

O6yyatolmincs, 0CBOMBLINA JUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

npeaMeT HaHOXUMUWN N HAHOTEXHONOM UK, OCHOBHbIE BUAbI HAHOOOBEKTOB U HAHOMaTepmanos, Npubopsbl K
yCcTpoiicTBa, paspabaTbiBaeMble Ha OCHOBE HaHOMAaTepPManoB, MPUHLIMN Pa3MePHOro KBAHTOBAHUS 1 YCIOBUS
HabnoaeHNs KBaHTOBO-Pa3MePHbIX SBNEHWIA, PU3NYECKME N XMMNYECKNE CUCTEMbI MOHMXEHHO Pa3MepPHOCTH,
0COBEHHOCTN 3HEPreTMYeCcKoro cnekTpa 1 NnepeHoca YacTuL, B MHOFOCNOMHbBIX CTPYKTYpax C pe3kmmm
noTeHUnanbHbIMU FpaHULaMI, OCHOBHbIE Hay4HO-TEXHNYECKUE NPOBEMbl HAHOTEXHONOMMM U NEPCNEKTUBLI PAa3BUTUS
aHHOW cbyHaaMeHTanbHOM 06nacT 3HaHWIA.

JonxeH ymeTb:
NPOrHO3MPOBaTh YCTOMYMBOCTb U (OUINKO-XUMNYECKUE CBOMCTBA HAHOOOBEKTOB M HAHOMATEPMWANIOB;

OPVEHTUPOBATLCS B COBPEMEHHON NUTEPATYPE U BECTU LUCKYCCUIO MO HAHOXUMUMN 1 HAHOTEXHONOTUN;

CaMOCTOATENbHO CTaBUTb 3a4a4y No Co3naHMI0 NN NpakTun4eCckoMy npmMeHeHuo HaHOOHBEKTOB U HaHoMaTtepunanos
ONna peleHnsa KOHKpeTHbIX 3a4a4 HaAHOTEXHONOrnu;

OPVEHTUPOBATLCS B METOLAX MONYYEHUS U UCCNELOBAHNS HAHOCTPYKTYP: CKAHUPYIOWEH TYHHENBbHON MAKPOCKONM 1
CNEKTPOCKOMUY;

JonxeH Bnagetb:

HaBblKkaMn TBOpP4YECKOro 06061eHns NOoNy4YeHHbIX 3HaHWA, KOHKPETHOro n 00BEKTUBHOIO U3NTOXEHNS CBOMX 3HAHWIA B
MACbMEHHON 1 yCTHOI7I popMe, pyHOoaMeHTanbHbIMU 3HAHUSAMN O cneundgnke NnoBeneHns BellecTsa B HQHOMETPOBOM
pa3MepHOM amnanasoHe, NoOHUMaTb MEXaHN3M BO3HUKHOBEHNSA pa3MepHbIX OU3NYECKUX U XUMNYECKNX 3GDXDEKTOB.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:
MPUMEHSATb NONYYEHHbIE 3HAHNSA Ha NpakTuKe.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BKNtodeHa B pasgen "61.B.0M.8 ducumnnmHbl (Mogynu)" OCHOBHOM NPOGIECCMOHASBbHOA
obpazosatenbHol nporpammbl 04.04.01 "Xumusi (XuMusi cynpamonekynsipHblx HaHO- 1 BuocmcTem)" n 0THOCUTCS K
06s13aTeNbHBIM AUCLMNANHAM.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).
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orpamma aucumnanHbl "OCHOBbI HAHOXMMUW U HAHOTexXHonornin"; 04.04. nmns".
n "O ";04.04.01 "X "

KoHTakTHasi paboTa - 42 yaca(oB), B TOM 4Yucne nekuun - 24 yaca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 66 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLMMANHBI: 3a4ET BO 2 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucUUNInNHLbI / MX TPYAOEeMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. BBeneHune B HAHOXMMUIO 1
1. HaHOTEXHOoNOoruto. 2 2 0 0 0
Tema 2. OCHOBHbIE NOHSATUS
2. HaHOXUMMWWN N HAHOTEXHONOMUN. 2 2 0 0 0
Tema 3. VicTopus passutus
8. HaHOTEXHOJIOrUNA. 2 2 0 0 0
Tema 4. VIHCTpyMeHTapwuii
4. HaHOTexHonora. 2 2 0 0 0
Tema 5. CynpamonekynspHas xmmums
5. |n camocbopka OCHOBHbIE TEPMUHbBI U 2 2 0 0 0
NOHATNS.
Tema 6. bynylwee HaHOTEXHONOMUIA:
6. npobnembl 1 NepCnekTUBbI. 2 2 0 0 0
Tema 7. KopnyckynsipHo-BOnHOBas
7. [npupoaa anekTpoMarH1UTHOro 2 2 0 0 0
N3NTy4YeHUS 1 CTPOEHNE aToma.
Tema 8. KBaHTOBbIE pa3MepHble
8. SDDEKTH. 2 2 2 0 33
Tema 9. KBaHTOBbIE TOYKMW,
9. MPOBOIOKN 1 NIOCKOCTM. 2 2 2 0 0
Tema 10. O6beKTbl HAHOXUMUW.
10. Knaccudomkaumm HaHodacTuu, 2 2 2 0 0
11.[Tema 11. "YMHbIe" HaHOMaTepManbl. 2 2 2 0 0
Tema 12. MpuHUMNbI
PYHKLNOHNPOBAHNSA
12. nonynpoOBOLHMNKOBOWN 3NEKTPOHUKMN. 2 2 2 0 0
JHK-komnbioTep.
Tema 13. HaHO06bekThbl kak 0CHOBa
HOBbIX NEKAPCTB N CUCTEM UX
13.|HanpaBneHHoON OOCTaBKN. 2 0 4 0 0
HaHoanarHocTtuka. JHK-yunbl n
6uoymnebl.
Tema 14. NeHHas Tepanus un
anekTponopauns. PekoMbrHaHTHble
14. JOHK. HaHoTtexHonormnm un z 0 4 0 33
6rioMMMeTHKA: Noapaxas npupoae.
Utoro 24 18 0 66

4.2 CopepXxaHue guUCLUNNUHbI (MOaynNs)
Tema 1. BBepeHne B HAHOXUMUIO U HAHOTEXHONOTUIO.

BeeneHue B HaHOTexHonoruo. Llenn n 3agaym HaHoTexHonornn. dmnamnyeckne n TeXHONorn4yeckme I'Ip06HeMbI n
orpaHmn4eHns MMKpoOMnHMaTopn3aunn noynpoBoAHUNKOBbLIX YCTpOIZCTB. rlpl/IMeHeHI/Ie MeTo00B HAHOTEXHOTIOrMn Ans
YMEHblUEeHNA pa3mepoB I'IpI/I60pOB. rlepCI'IeKTI/IBHbIe HaHoMaTepuasbl N HanpaBeHNa HaAHOTEXHOJIOT UK. B|/|3yanv|3au|/|ﬂ n
KOHTPO/J1b pe3y/bTaToB HaHOTEexHonoruii - obsi3aTenbHoe ycnosue Oona nx peann3auinn n pa3suntus.

Tema 2. OCHOBHbIe NOHATUSI HAHOXMMMUU U HAHOTEXHOJIOTUWN.

9 A
Crtpannua 4 na 11. 1l VH



Mporpamma aucumnamHbl "OCHOBBI HAHOXUMUK 1 HaHOTexHonornin"; 04.04.01 "Xumus".

OCHOBHbIE MOHATUSA HAHOXMMUW 1 HAHOTEXHONOTMW. DNeKTpocTaTnyeckne acpekTbl, NOKaNbHbIA TENTOBOR HAarpes,
nnactmyeckas gegoopmaums, nofesoe ncnapeHne rnonoXuTeNnbHbIX U OTpuuaTtenbHbIX MOHOB, NOHAEPOMOTOPHbIN
3 eKT, 3P PEKT aNEeKTPOHHOro BeTpa.

Tema 3. UcTopusa pa3BUTUS HAHOTEXHONOTMUNA.

WcTopust passutns HaHoTexHonorunin. HaHoCTyKTypHbIe aneMeHThl BewecTBa. HaHOCTPYKTypHbIE 9N1EeMEHTHI BEWEeCTBa:
aToMbl, MONEKynbl, doynnepeHbl, HaHOTPYyOkK, knactepsl. KBaHToBble ToukU (KT) - NCKYCCTBEHHbIE MONEKYTIbI.
HaHocTpyKkTypHble nonMMepsl

Tema 4. MIHCTpyMeHTapuin HAHOTEeXHoNora.

MHCprMeHTapI/IIz HaHOTexHoora. MaTepmanbl Ha OCHOBE HaHOCTPYKTYPHbIX 3N1EMEHTOB. HaHOKpI/ICTaJ'IJ'IbI, HaH0pr6KI/I,
HaHOCTEP>XHN N NX NPON3BOOHbIE. CTDYKTyprIe 3NIeMEeHTbl Ang HaHoMaTtepunanos 6onee BbLICOKOrO nopsnka.
YFJ'IepO,D,HbIe HaHOTpY6KI/I, TEXHONOrnsa N3roToBieHns, CTpykTypa u CBOWCTBAa.

Tema 5. CynpamoneKynﬂpHaﬂ XUMumsa n caM0c60pKa OCHOBHbI€ TEPMUHbI N MOHATUSA.

CynpamoneKynﬂpHaﬂ XUMNAa n camoc6op|<a - OCHOBHblE€ TEPMUHbI N NMOHATUA. MaTepmanbl ANEKTPOHUKN OnA
HaHOTEXHONOTNA. erMHVIVI M ero Mmogudoukauum, B TOM yucne, erMHMI7I Ha n3ondartope, I'IOpI/ICTbII71 erMHVIVI,
HaHOKpUCTanbl KPEMHUA B ONOKCUOE KPEMHUA.

Tema 6. Byaywiee HaHOTEXHONOIMIA: NPO6NEMbI M NEPCNEKTUBBI.

Bynyuwee HaHoTexHONOrMiA: Npobnembl 1 nepcnekTuebl. F'etepocTpykTypbl (FC) 1 Hanbonee pacnpoCTPaHeHHble
CUCTEMbI NMONYNPOBOAHMKOBbLIX Matepmnanos Ha OCHOBe TBepdbix pacTeopoB A3B5. TpoiHble 1 YeTBepHble CoeaMHEHNS
Ha ocHoBe A3B5. Martepumarsnbl Ha OCHOBE HUTPUOOB U NX NPUMEHEHNE.

Tema 7. KOpI'IyCKyﬂSlpHO-BOﬂHOBaﬂ npupopa aNnekKTpoMarHUTHOro n3ny4yeHmst u CTpoeHme aTtoma.

KopnyckynsipHo-BONHOBas NprMpoaa 3NeKTPOMarHUTHOro U3NyYeHnsl U cTpoeHne atoma. CyOMUKPOHHbBIE TEXHOMOTMU.
YMeHbLUeHVE pa3MepOB 3/IEMEHTOB METOAAMM TPAAULIMOHHON NNaHaAPHOM TEXHONOrUK 3a cHeT paspaboTku, Co3naHns u
NMPUMEHEHWNSI 3KCTPEMASIbHBIX YNIbTPANOMONETOBbIX MCTOYHUKOB MU3NTyHEHNSI CO CBEPXKOPOTKOW A/IMHOMN BOMHbI (13.5 HM)
npu npoueccax nTorpagum.

Tema 8. KBaHTOBbIe pa3MepHble acpcpeKTbl.

KeaHTOBble paamepHble adpdpekThl. ICTOUYHMKIM aKCTpeManbHoro ynbTpaduoneTa. JlazepHoe nanyyeHue:
B3aMMOJECTBIE C NMOBEPXHOCTLIO U NpuMeHeHne B HT. HaHonutorpadgous. 9nekTpoHHasi, MOHHast U peHTreHoBCKas
nutorpadoun. 13arotToBneHne HaHOTO4YEK 1 HAHOMPOBOMOK NUTOrPadPHecKUMI METOAAMN.

Tema 9. KBaHTOBbIE TOUKM, NMPOBOJIOKU U NMNJIOCKOCTMH.

KBaHTOBbIE TOYKW, MPOBONOKM K NiockocTi. CamoopraHnaaums KBaHTOBbIX TOYEK U HUTEN. KBaHTOBbIE TOYKM.
CamoopraHu3oBaHHbIin pocT no mexaHnamy CtpaHcku-KpactaHoBa. Teopusi cCaMOOpraHM3oBaHHOrO POCTa KBAHTOBbIX
To4ek. CrcTeMbl NOMNyNpPOBOAHMKOBEIX MATepanos Ans BolpalmsaHus cTpykTyp ¢ KT.

Tema 10. O6bekTbl HaHOXMMMK. Knaccudpmkaumm HaHoyYacTuL,.

O6beKTbl HAHOXUMUW. KﬂaCCM(*JI/IKaLLI/II/I HaHo4YacTuu. HaHonevaTtHas nurtorpadus. MaroTtoeneHne wTamnos. Bbl60p
Pe3ncTos, nonnMmeTunMeTakpumnar. PeakTnBHOE MOHHOE TpaBneHne.

Tema 11. "YMHbIE" HaHOMaTepuansl.

YMHbIe HaHOMaTepwmasbl. POCT HAHOCTPYKTYP Ha GpaceTUPOBaHHbBIX MNOCKOCTAX. TpexMepHbie MacCUBbI
KOrepEeHTHO-HaMpPAXeHHbIX OCTPOBKOB. MaccuBbl BEpTUKanbHO-CBA3aHHbIX KT.

Tema 12. MpuHUUNbI PYHKLMOHMPOBaHUS MONYNPOBOAHMKOBOW aneKTpoHuKu. A HK-komnbiotep.

MprHUUNBI PYHKLNOHMPOBAHNS NONYNPOBOAHNKOBON anekTpoHukn. JHK-komnbiotep. MNeprnoamnyeckne cTpykTyphbl
nnockmx ooMeHoB. CTPYKTypbl C NEPUOANYECKOV MOAYNSLMEN COCTaBa B anMTakcuanbHbIX NNeHKax TBEPAbIX pacTBOPOB
nonynpoBoaHNKOB. [onynpoBOAHUKOBbIE Na3epbl HA OCHOBE reTEPOCTPYKTYP C KBAHTOBLIMM TOYKaMM

Tema 13. HaHO06BbeKTbl KaKk OCHOBA HOBbIX JIEKAPCTB U CUCTEM UX HanpaB/ieHHOW AocTaBku. HaHoamnarHocTuka.
OHK-4yunbl n 6uounnsl.

HaHoo6bekThl kak OCHOBA HOBbIX JIEKAPCTB Y CUCTEM WX HarnpaBneHHOW AOCTaBKW. IOHHbIA CMHTE3 HAHOCTPYKTYP Ha
MOBEPXHOCTW U B 06 BEME NONYNPOBOAHNKOB. POPMMPOBAHME HAHOKPUCTASIIOB KPEMHUS U FepMaHusi B AVOKCULE
KPEeMHMS U MONUMEPHbIX MaTepuanax npu noHHon 6ombapauposke. [MpoLecch caMoopraHn3aummn HaHOCTPYKTYp npu
VOHHOM CUHTE3€e. AHN30TPOMHOE PaChbIEHNEe NOBEPXHOCTU NMONYNPOBOLHUKOBLIX MaTepranos Npy BO3LEACTBIAM
VIOHHBIX MYy4YKOB.

Tema 14. leHHas Tepanus u anekTponopauusi. Pekom6uHaHTHble O HK. HaHoTexHONnormm n 6mommmeTuka:
noapaxas npupogae.

"eHHas Tepanus n anektTponopauus. PekoMbuHaHTHble IHK. MeHHas uHxeHepus. MyTtauun. Pectpukums.
TpaHcoykuus. OBMeH reHeTMHeckM MaTepuanoM.
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Mporpamma aucumnamHbl "OCHOBBI HAHOXUMUK 1 HaHOTexHonornin"; 04.04.01 "Xumus".

5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

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

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

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

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- 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 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKN NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOI 1 OOMONHUTENBHON Y4ebHOR nuTepaTtypbl, HEOOXOAMMOIA A1 OCBOEHWNS ANCLMNAVHBLI (MOOYNS),
HaxoauTcs B [MpunoxeHun 2 k paboyei nporpamMmme aucumnimHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA

noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

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

Bcsa npasoa o HaHOTEXHONOrMsAX 1 HaHomatepuanax B Poccun - http://www.nanoware.ru/
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HaHoTtexHonornn Nanonewsnet - http://www.nanonewsnet.ru

HaHoTtexHonorum n nx npumeHenue - http://nanoblog.ru

HaHoTtexHonorun HanotexHonormyeckoe coobwectso-HaHoMeTp - hitp:/www.nanometer.ru

MonpobHo o HaHoTexHonorusx - HoBocTtn - http://www.nano-technology.org

Poccuincknii aneKTpoHHbIA HaHOXYpHaN (HAHOTEXHONOMMU 1 NX NpUMeHeHne) - http://www.nanojournal.ru

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

MeToamyeckme pekoMeHaaumm rno caMmocTosaTenbHon paboTte ans cTyAeHToB No ancumnimHe 'OCHOBbI HAHOXUMWK Y
HaHoTexHonorun '

YcnewHoe 0CBOEHVE AMCUMMNAVHBI NpeanonaraeT akTMBHOE, TBOPHECKOE y4acTue CTyAeHTa NyTEM NNaHOMEPHOW,
NMoBCceLHEBHOW PaboThbl.

Obuwme pekomeHoauUun

WN3yyeHue oucumnnuHbl cnepyet HadrHaTb ¢ npopaboTky paboyei nporpaMmel, 0COB0e BHUMAHWE, YOENSS LENSM 1
3ajayam, CTPYKTYpe 1 COAEepPXaHuto Kypca.

PaboTa c KoHCMekToM nekumin

MpocMoTpMTE KOHCMEKT Cpasy nocne 3aHATWIA, OTMETbTe MaTepran KOHCNEeKTa NeKUniA, KOTOpbI Bbi3bliBaeT 3aTpyLHEHMS
Ans noHuMaHms. MNonbiTakTecb HaMTK OTBETbI HA 3aTPYAHUTENbHbLIE BOMPOCHI, UCMONb3Ys PEKOMEHOYEMYIO NuTepatypy.
Ecnu camocTosTenbHO He yaanocb pas3obpatbcs B Matepuane, CopMynmpyinTe BONPOCk! 1 06patnutech 3a NoMOLLbH K
npenoaBaTento Ha KOHCYNbTauumn nnu 6nmnxaniuen nekumm.

PerynﬂpHo oTBOONTE BpeMs Ond NOBTOpEeHUA I'IpOI7I,EI,9HHOFO martepunana, nposepsas CBou 3HaHUA, yMEHUA N HaBblKK NO
KOHTPONIbHbIM BOMNpPOCaM.

Paboueit nporpammoii amcumnanHbl 'OCHOBbLI HAHOXMMIM U HAHOTEXHONOT WA ' NpeaycMOTPeHa camocTosTenbHas paboTa
CTyneHToB B 06beme 66 yac. CamocTosiTenbHas pabota NpoBOANTCS C LieNbio YraybneHns 3HaHUin No AUCUMNIMHE 1
npenycMaTpuBaert:

- YyTeHVe CTyAeHTaMy PeKOMeHL0BaHHOW NUTepaTyphl U YCBOEHME TEOPETUYECKOro Matepmana AuCUmUnivHbI;
- MOArOTOBKY K YCTHbIM OMPOCaM U KOHTPO/bHbBIM paboTtam;

- paboty ¢ VIHTepHEeT-UCTOYHUKAMY;

MOLroTOBKY pedoeparta, MoAroTOBKY K 3awute pedpeparta, caade ak3ameHa.

MnaHnpoBaHMe BPEMEHN Ha CaMoCTOATENbHYO paboTy, HEOBXOAMMOr0 Ha M3YYEHUE HACTOSWEN JMCLUWMNNHBI, CTYAEHTaM
ny4lie BCero oCyLlecTBSATb HA BECb CEMECTP, NMpeaycMaTpmeas npu aToM perynspHoe noBTopeHme nponaeHHoro
matepuana. Matepuan, 3aKOHCNEKTMPOBAHHbIA HAa NEKLMAX, HEOBXOAMMO PerynsipHO LOMOMHSATL CBEAEHNUAMU U3
nMTEPATYPHbIX NCTOYHMKOB, MPEACTaBNEHHbIX B paboyeit nporpamMme aucumninHbl 'OCHOBBI HAHOXMMUW U
HaHoTexHonorui '. Mo kax o 13 TeM Ans CaMOCTOATENBHOIO U3Yy4YeHUs, NPUBELEHHbIX B paboyeli nporpamme
OUCUMMNAWHBI, CnefyeT cHavyana npoyntatb PEKOMEHO0BAHHYIO0 TMTEPATYPY M NPpY HEOBXOAMMOCTU COCTaBUTb KpaTKuWii
KOHCMEKT OCHOBHbIX NONOXEHWI, TEPMUHOB, CBEAEHWI, TPEOYIOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONaratwmmm B
3TON TEMEe 1 A1 OCBOEHMS Mocnenyowmnx pasnenos Kypca.

MN3y4yaeMblit MaTepran cnenyeT 3aHOCUTbL B pabouyto TeTpadb B BUIle KOHCMEKTa, BKoYaloWero KpaTkoe
rnocnegoBaTeNibHOe N3NoXeHre Hanbonee BaxKHOM MHAPOPMALIMMN: HOBbIE TEPMUHBI, [aTbl, UMEHa YYEeHbIX U X
LOCTMXeHus 1 T.0. Bo Bcex cnyyasx, korna matepuan noanaertcs cucteMaTusaumm, none3Ho cocTaBnsiTb CXeMbl U
Tabnuubl, 'cBepTbiBas’ MHOPMaLUUIO B yO0OHYIO, KOMMAKTHYIO OOPMY.

CocTaBneHne KOHCMeKToB, 0COBEHHO B oOpMe TabnuLl, CXEM, OMOPHbIX CUTHAMOB, CNOCOBCTBYET 3CPHEKTVBHOMY
3anoM1HaHWIO N3y4EeHHOro MaTeprana, NockonbKy 34eCb NMPUBNEKAETCS NTIOrMYEeCcKOe 3anoMUHAHNE U UCMONb3YTCS
3pUTENbHbIN U ABUraTeNbHbIA TUMbl NaMATH.

METOIOVYECKNE YKASAHWA NO BbINMONHEHUIO KOHTPO/bHBIX PABOT

K BbINOTHEHNIO KOHTPO/bHBLIX PaboT pekoMeHayeTCsl NPUCTYNaTh TONIbKO MOC/E YCBOEHNS Bcero y4ebHoro matepuana
OMCUMMNMHBL. 3a0aHunsl Ha KOHTPONbHble paboThl pa3pabaTbiBatOTCs B HECKONBbKUX BapuaHTax.

PekoMeHaoaunm no 0CBOEHMIO KOHTPOJIbHbIX pa60T:

- KOHTPOJbHYO paboTy cneayeT BbiNOMHSATb NOMHOCTBIO, T.€. PEWUTbL BCE 3a4a4Y 1 OTBETUTb HA BCE BOMPOCH! 3aA4aHNs;
HEMOHSATHBIA BOMPOC Unu 3amady He CrneayeT NponyckaTtb; B 9TOM Cllydae Heobxo4nMo 06paTuTbCs 3a MOMOLLBIO K
npenonasaTento;

- OTBETbI B KOHTPO/bHbIX paboTax nanaratb SICHO, TOYHO U MOJIHO, TakuM 06pa3oM, 4Tobbl Npenoaasatento 6bin ICEH BECb
X04, pacCcyXaeHuia;

- He cnefyeT NepennchbiBaTbh B KOHTPOMbHbIE paboThl TEKCT U3 YHEOHUKOB MK y4ebHbIX nocobui;

- pelweHns 3aaa4n paboTbl HeoHX0AMMO NPEACTaBNATb BMECTE CO BCEMM MPOMEXYTOYHBIMI NpeobpasoBaHmsiMmM 1
CCbINIKaMmuy Ha UCMonb3yeMble CrpaBoYHble Matepuansi;

- NPV BbINONHEHNN PACYETOB HEOBXOANMO BHUMATENBHO OTHOCUTHLCS K €AMHULAM N3MEPEHUS BCEX BENMYUH, BXOOSIWYMX B
TY UK VHYIO OOPMYNY, U NMPOBEPSITb, B KAKMX €AVHMLAX N3MEPEHUS LONXEH BbiTb pesynbTar;
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- JlonyckaeTcst OPOPMIEHME 3CKM30B 1 TeKcTa paboTbl OT PyKu;

- He [onycKalTCs NepeyépknBaHmns, BCTaBKM, NPOU3BONbHOE COKPALEHNE CNOB 1 KakuXx - 6o 0603HaYeHni, He
NMPUMEHSIEMbIX B TUTEPATYPE MO N3YHAEMOWN LUCLMMIVHE;

- HEYLOBNETBOPUTENBHOE 0GOPMIIEHNE KOHTPONBHOWM PaboTbl MOXET BbiTb NPUYNHON €€ HesauéTta; HeBPEeXHOCTb NUCcbMa
1 rpammaTtmyeckune ownbky HeLomnyCTMbI;

- Ha Kax oW cTpaHuLe paboTbl HEOBX0AMMO OCTABAATb MONS HA KaX 4o cTpaHuue paboTh

- He06X0AMMO OCTaBASATb NONS 4-5 cM. ANa 3amMeyaHuii peLeH3eHTa 1 04HY - ABE CTPaHWLbI B KOHLE paboTbl ans
3aKNIYNTENBbHON peLeH3uu;

- Ha 06noXKe KOHTPOMbHOM paboTbl HEOBXOAMMO HANUCaTb RAMUNMIO, UHULMATBI, Y4EBHDBINA WP, CneumnanbHOCTb, Kypc,
HaVMeHOBaHVe OUCLMMNVHBI, HOMEP KOHTPOMBHOMO 3aaaHuns;

- B CNCKe nnTepartypbl yKka3aTtb, Kakne yl-le6HI/IKI/I 1 nocobus ncnonb3oBanuchb npwn BbINOJTHEHUNN pa6OTbI; CCbINIKN Ha
MCNO/b30BAHHbIE NCTOYHUKN NPUBOLOATCA B TEKCTE pa6OTbI.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJIONMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (NMPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NPoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHudyeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MNMoMeleHnst Ansi CaMOCTOSTENbHOM PaboThl 00yYatoLWMXCS, YKOMMNEKTOBaHHbIE CreunanianpoBaHHon Mebenbio (CTonbl 1
CTYNbS1) U OCHALEHHbIE KOMMbIOTEPHOM TEXHMKO C BO3MOXHOCTBIO MOAKMIOYEHNS K ceTu "IHTepHeT" n obecrneyeHnem
LOCTyna B 3NEKTPOHHYI0 MHKPOPMaLMOHHO-06pasoBaTenbHyio cpely KDY.

YyebHble ayamMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, yKOMNNeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep v npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTumMeouiiHas ayautopums.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNWA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCTH B o6pa305aTean0M npouecce NpuMeHATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUmn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCcUM NoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POpPMbl, YO0OHbIE AN pa3fNYHbIX NONb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW AJisi 06y4atowmxcsl BOCMIPUHUMATL OLHY M Ty XXe MHPOPMaLMIO0 U3 PasHbIX MCTOYHMKOB -
HarmpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHWEe NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABBLIKOB U YMEHWIA, C(DOPMUPYEMBIX
OVUCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHn3aunn pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn OopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAOIXUTENTIbHOCTU CcOoa4n 3a4éTa UM sK3aMeHa, npoBoaonMoro B NUCbMEHHON oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yeMm Ha 20 MUHYT;
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- NPOOOIXXUTENIbHOCTU BbICTYNNEHUA 06y'-|a|ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBmU ¢ TpeboBaHnsamm ®IOC BO n yyebHbiM nnaHom no HanpasneHuto 04.04.01
"Xumus" n Mmarnctepckoi nporpamme "XumMunsi cynpamonekynsipHbIX HaHo- 1 buocmctem".

AEKTPOHHBH
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orpamma aucumnanHbl "OCHOBbI HAHOXMMUW U HAHOTexXHonornin"; 04.04. nmns".
n "O ";04.04.01 "X "

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0/1.8 OcHOBbI HAHOXUMUM Y HAHOTEXHOIOINA

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

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodpmnb NOArOTOBKM: XUMUS CynpaMonekynspHbiX HaHO- 1 brocucTem
KBanudpukaums BbIMyCKHMKA: MArUcTp

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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