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ITporpamma nquciuIuIuHb "OU3NKO-XUMUYECKUE OCHOBBI IIPOLIECCOB MUKPO- 1 HaHoTexHostoruu''; 28.03.01 "HaHoTexHOI0rMK 1 MUKPOCUCTEMHAS
TEXHHUKa".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy AUCIMTUTMHEL pa3padoTaii(a)(u): 3aBeayomuil kadgenpoi, a.H. (norient) Boponuna E.B. (Kadenpa ¢puzuku
TBepaoro tena, Otaenenue ¢gusuku), Elena.Voronina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pelarth 3a1a4u npodecCHOHAIBHON JIESITENIbHOCTH HA OCHOBE MTPUMEHEHH S
€CTECTBEHHOHAYYHBIX ¥ OOLIEMH)KEHEPHBIX 3HAHUH, METOJOB MaTEMaTHYECKOTO aHAIN3a 1
MOJIe/TMPOBAHUS
IK-2 "OTOBHOCTb MPOBOAUTH IKCIIEPUMEHTAJIbHBIC UCCIIEIOBAHUS 110 CUHTE3Y U aHAIU3Y
MaTepuaIoB U KOMIIOHEHTOB HAHO- M MUKPOCHCTEMHOM TEXHUKH

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

- 3aKOHOMEPHOCTHU U (1)1/13I/IKO-XI/IMI/I‘{CCKI/IC MO/JICJIN ITPOLIECCOB IMOJYyUYCHUSA HaHOO6"bCKTOB;

- BUIbI 1 CBOMCTBA HAHOOOBEKTOB U HAaHOMATCPHUAJIOB, XapAKTCPUCTUKU q)I/ISI/IKO-XI/IMI/I‘ICCKI/IX IMPONLECCOB UX CUHTE3a U
METO/Abl UX UCCIIEAOBaHUA

JloKeH yMeTh:

- Ha OCHOBE Pe3yJIbTaTOB SKCIEPUMEHTOB, MOJEIMPOBaHMUS pa3paboTaTh IJIaH TEXHOJIOIMYECKOTo Mporiecca HOIyYeH s
HaHOMATepHaJIOB, BO3MOXXHOCTH, OTPaHUYEHU S, KPUTEPHHU BEIOOPA BapUAHTOB HAHOTEXHOJIOTHH;

- BBIOMIPaTh 1 MCIIOJIb30BAaTh METOIbl aHAJTN3a HAHOMATEPHAIOB M HAHOCTPYKTYP;

- OIIpeJeNATh KOHKPETHYIO POheCCHOHANBHYIO 3a1a4y, COOMPaTh HEOOXOAMMYIO UCXOOHYI0 HH(POPMALIMIO B IEPUOIIYECKOI
JIMTEepaType, Ha OCHOBE aHaIM3a cpOopMyIMpPOBaTh MOC/IEI0BATEIbHOCTb PEIIEHUS 3aJaUH.

JlomxeH Bl1aaeTh:
- METOAMKOW paboThl C TaGOpaTOPHBIM 00OPYAOBaHUEM 1 COBPEMEHHON HayYHOMU armapaTrypowu;
JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTh M TOTOBHOCTb:

- CUCTEMHOI'O HAYy4YHOI'O aHaJIn3a HpOCl)CCCI/IOHaJ'IbeIX HPO6J'ICM HaHOTEXHOJIOI'MU PA3JIMYHOIO YPOBHA CJIO0KHOCTU

2. Mecro guctnmmasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MOIyib) BKoYeHa B pasaen "B1.B.09 [Mucnurummaet (Momym)" OCHOBHOM MPohecCHOHANTBHON
obpazoBartenpHOI porpammbl 28.03.01 "HaHoTexHOMOrMM 1 MUK pocucTeMHast TexHuka (CHHTE3 M IUarHOCTHKA
HAaHOMAaTEepUAJIOB, KOMITOHEHTHl MUKPO- ¥l HAHOSJICKTPOHHOH TexHuKH)" U oTHOcuTcs K yactu OITOIT BO, hopmupyemoit
YYaCTHUKAMU 00pa30BaTENIbHbIX OTHOLICHH.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. 06bem JAUCIIITIJINHbI (MO,[lleﬂ) B 3QY€THLIX €/IMHUIAX ¢ YKa3aHUEM KOJNYE€CTBA YaCO0B, BbI/I€JICHHBIX HA

KOHTAKTHYIO PadoTy 00y4awIuxcsa ¢ npemnogasareemM (10 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odydarommxcs

OO01mas TpyJOeMKOCTb AUCLUILIMHBL COCTaBIIsIeT 4 3a4eTHbiX (ble) enuuuil(bl) Ha 144 vaca(oB).

KonraktHast pabota - 72 yaca(oB), B TOM 4KCIIe JeKiuu - 36 yaca(oB), MpakTHYecKue 3aHstus - 18 yaca(oB), 1abopaTopHbie
padoTs! - 18 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON paboThl - ) Jaca(oB).

CamocrositesibHasi pabota - 36 yaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).

Popma MpomMeRyTOYHOr0 KOHTPOJIS JUCLUIUIMHBL: K3aMeH B 5 ceMecTpe.

3AEKTPOHH BI
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 Tema 1. IToHSATHE O HAHOTEXHOJIOTHH. 5 4 0 2 0 0 0 6
Kiaccugpukarms HaHOCTPYKTYD.
2 Tema 2. Mertoapl UccieI0BaHUS BEILIECTB B 5 4 0 2 0 6 0 6
HAHOKPUCTAJUTTIECKOM COCTOSTHHU.
3 Tema 3. MeToapl CUHTE3a HAHOMATEepPHAJIOB. 5 6 0 4 0 6 0 4
4. Tema 4. MexaHn4yecKkue CBOCTBA HAHOCHUCTEM. 5 4 0 2 0 0 0 4
5 Tema 5. Iporiecchl caMOCOOPKH B HAHOCHCTEMAX. 5 6 0 2 0 0 0 4
6. Tema 6. CuHTE3 HAHOUYACTULL B YIIOPSIOYEHHBIX 5 4 0 2 0 0 0 4
MaTpUIIaX.
7 Tema 7. MarHuTHble CBOMCTBA HAHOCHUCTEM. 5 4 0 2 0 6 0 4
8. [Tema 8. YriiepoaHble HAHOCTPYKTYPHI. 5 4 0 2 0 0 0 4
1Toro 36 0 18 0 18 0 36

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIs1)
Tema 1. IlonsaTue 0 HanoTexHoJdoruu. Kinaccudukanust HAaHOCTPYKTYP.
IToHATHE O HAHOTEXHOJIOIWH.

Knaccudukanms HaHOCTPYKTYp. XapakTepHble 0COOEHHOCTH HaHOOObeKTOB. Kprcraninyeckast perierka 1 Marndeckue 4ucia.
I'eomerpuyeckas CTpykTypa. XuMHUYecKast aKTUBHOCTb M ACCUBALIMS HAHOYACTULL. DJIEKTPOHHAs CTPyKTypa. PasMepHoCTb
00BEKTa M JIEKTPOHBI MPOBOAUMOCTH. PepMuU-ra3 U IIOTHOCTh COCTOSTHUN. CBOWCTBA, 3aBUCSIIME OT IUIOTHOCTH COCTOSTHHH.

Tema 2. MeToabI HCCJIEIOBAHAS BENMECTB B HAHOKPHCTAJIHYECKOM COCTOSTHUH.

JudpakumoHHble MeTOIBI UccieoBaHus. Judpakiys Ha KPUCTAUIMYECKUX PellieTKax U B aMOP(HBIX BelllecTBax. PasmepHsie
a(pdeKTH B qr(ppaKIIMOHHBIX KAPTUHAX HAHOCTPYKTYP. XapaKkTepusaius (pyHKINOHAIBHBIX CBONCTB HAHOCHCTEM
IM(PaKIMOHHBIMU MeTOlaMH. PeHTreH-1udpakiMOHHbBIE METObI ONPEAS/ICHHs Pa3MepPOB HAHOYACTHILI.

Tema 3. MeTo1bI CHHTE32 HAHOMATEPHAJIOB.

MeTtonpl MEXaHHYeCKOro, (pU3NYeCcKOro, XUMUIECKOro aucnepruposanus. Knaccndukanys AUCIEPCHBIX CUCTEM.
dopmMrpoBaHHE HAHOMATEPHAJIOB 110 MEXaHU3MY 'CHU3Y-BBepX". POpMHUpOBaHNE HAHOMATEPHUAIOB 110 MEXaHU3MY
"cBepxy-BHU3". CIOCOOBI MOJTyYeHHsI HAHOPa3MEPHBIX MaTepHaIoB. MeTObl Oy YeHHs] HAHOYACTHIL U3 apoBON (ha3bl:

HUCHapEHUA-KOHCHCAIINU, BBICOKOYACTOTHOIO MHAYKIIMOHHOI'O HAarpeBa, TEpMOJin3. MexaHocuHTE3.

TwuItbl 1 XapaKTEpPUCTUKY U3MEJBYAONIHX YCTPOHUCTB. [loyueHne HaHOMaTepranoB MEXaHMYECKUM BO3JIECTBUEM Pa3IMUHbIX
cped. Metobl (pU3MUYECKOro JUCTIEprMpOBaHHUsI: PAaCTIbUIEHHsI CTPYH pacIlIaBa JXHIKOCTBIO MM Ta30M, CIOCOObI JBOMHOTO U
LEHTPOOEKHOTO PaCIbUICHHs], CIMHHUHIOBAHKE, MCITOIb30BAaHUE TBEPI0(DA3HBIX MTPEeBpaLleHUi, O0yUeH s CILIABOB
BBICOKOHEPreTUYECKUMH YaCTHLIAMH, CIIOCO0 LMKJIMYECKHX TpeBpaleHnil. IHTeHCHBHAs MiacThyeckas gedopmanus.
Kpyuenue noa BbICOKMM JaBjieHHeM. PaBHOKaHaJIbHOE yTIJIOBOE

IIpeccoBaHUEC.
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Tema 4. Mexannueckne CBOMICTBA HAHOCHCTEM.

Twuribsl co6cTBEeHHBIX JeeKkToB KprucTaa. [JedeKThl B HAHOCTPYKTYPHPOBAHHBIX MaTepranax, KjiaccuuKarus o
pasmepHocTu. CTpyKTypa Mek3epeHHbIX IpaHull. Mcrounnku ®panka-Puna. @opMupoBaHue HaHOCTPYKTYPHI IO MEXaHU3MY
"cBepxy-BHM3". MexaHnvecKkne cBoMCTBa HaHOMaTepraioB. 3akoH Xosua-Ileryda. [Tnactnanocts. Jedopmanmonaoe
YIIPOYHEHHE.

Tema 5. IIponecchl caMOCOOPKH B HAHOCHCTEMAX.
HBI/DKYH.II/IG CWJIbl OpraHn3alii HAHOCHUCTEM. HpI/IHL[I/IH JIOKAJIbHOT'O PaBHOBECU .

TepMO)lI/IHaMI/I‘{eCKI/IC YpaBHECHUSA OBUKCHUA. HpI/IHL[I/Il'[ CUMMETPUN KUHETUYECKUX KOB(b(pI/IL[I/ICHTOB. CaMoopraHmaum{ B
OTKPBITBIX CUCTEMAX. KOHCGpBaTI/IBHaﬂ caMOOpraHn3anud. HI/ICCI/IHaTI/IBHaH caMOOpraHn3anud. praBHCHI/IC napamMeTpamMu
CaMOOpPraHnu3aluru. MoneKynﬂpHo—nyquaﬂ SIIUTAaKCUA (MHS) CaMOOpFaHI/BaLII/IH IIpH SMUTAKCUATIBHOM POCTE.

HonyquHe KBAaHTOBBLIX TOUYECK CaMOC60pKOfI aToMoB. MexaHN3MbI AKKOMOJalliun 1 oclabIeHns HalpAKEHUA. HOHy‘ICHI/Ie
KBaHTOBBIX Touek Ge CaMOC60pKOﬁ aTOMOB. cDOpMI/IPOBElHI/IC KBAHTOBBIX TOYEK U IIPOBOJIOK ITPYU MOHHOM CHUHTE3E. Wonublit
CUHTE3 KBAHTOBBIX ITPOBOJIOK. CaMoopr AHU30BAHHbIC KBAHTOBbIC TOYKH, IOJIyYEHHbIE METOAOM MOHHOI'O CUHTE34. C60p1<a
HAHOCTPYKTYP O BJIMAHUEM MEXAHUYCCKOI'O HAIIPAKCHUS. HaHpH)KGHHI)IC MOJYNPOBOJHUKOBBIC T€TEPOCTPYKTYPHI U
MPUTOTOBJICHUE U3 HUX HaHOpr6OK. Hzrorosnenne HaHOpr6OK CaMOCBOPAYUBAHUECM NOJIYIIPOBOAHUKOBLIX I'€TEPOCIIOCB.
(DOpMI/IpOBaHI/IC MOJYIPOBOJHUKOBBIX 1 METAJNIMYECKUX HAHOBOJIOKOH 1 CHHpaJIefI. HGpI/IOJII/I‘IeCKI/IG KBAaHTOBLIC
TBEPAOTCIIbHbIC HAHOCTPYKTYPbI, CBEPXPEHICTKU U3 KBAHTOBBIX TOYCK.

Tema 6. CHHTE3 HAHOYACTHI] B YIIOPSI0YeHHBIX MaTPHUIAX.

HanouyacTu1isl B HyJIbMEpHBIX HaHOpeakTopax. LIeomTh! 11 CHHTe3a HAHOKOMITO3UTOB. Me30IoprcThie MOJIEKYJISIPHBIE CUTA.
IopucTetit rokenn kpemuus. TemrmiatHelil cuaTtes. CriocoObl KOHTPOJIS pa3Mepa 1op. Vcronp3oBaHue IIEHOK
me3onopuctoro Si02 ass cuHTe3a HaHOMaTepraioB. Me30MmoprCThIe ATIOMOCHITMKATHI 711 CHHTE3a HAHOMATEPHAJIOB.

HOpI/ICTMﬁ OKCH/J AJIIOMUHUA. Cunre3s. Ucnoab3oBanue TMOPHUCTOI'0 OKCHJAa AJIIOMUHUA J1d CUHTE3a HAHOKOMITIO3UTOB.
Hanouactuisl B ABYMEPHLIX HAHOPEAKTOpaXx. Crnoucreie T'MAPOKCHUAHBIE CUCTEMBI. HOJ’[y‘{eHI/IC MAarHuTHBIX HAHOKOMIIO3MTOB Ha
OCHOBE€ CJIOMCTBIX HBOﬁHLIX T'MAPOKCHUIOB.

Tema 7. MarautHele CBOHCTBA HAHO CHCTEM.

JlomeHHas1 cTpyKTypa (peppOMarHUTHBIX MAaTEPHAIOB. 3aBUCUMOCTb KOSPLUTHBHOM CHJIBI OT pa3Mepa YacTHLI.
Cynepnapamaraetism. Penakcarws. DHepruss MarHUTHON aHU30TPOIUU. AHU30TPOITHS (POPMBI. AHI30TPOINS MEXaHUIECKOTO
HanpspkeHus.. OOMeHHast aHM30TpOIHsL. MarHUTOCTaTUYECKUe B3aUMOJIEHCTBYSI HAHOHUTEH. [IMHaMKMKa HAHOMAacCHBOB.

Tema 8. Yriaepo/Hble HAHOCTPYKTYPbL.

CuHTe3 M MEXaHM3MBbI POCTa YIIepOJHbIX HaHOTPYOOK. Pasnenenne OCHT. UnTepkanupoBaHHble HAHOTpYOKH. [IpumeHeHue
yIJIepoaHbIX HaHOTPYOOK. CTpyKTypa (ysuiepeHoB. JlernpoBaHue (ysuiepeHoB. TpaHCIOPTHBIE SIBJICHUS B YIJIEPOIHBIX
HaHOCTPYKTypax. CBepXnpoBoAUMOCTb. MeTozbl osTyueHus U pa3feneHus GyulepeHoB.

5. IepedyeHb y4eOHO-METOUUECKOTO 00€eCIeYeHHA IA CAMOCTOSITEJbHOM PadoThl 00yJaommXcs mo
JUCHUNINHE (MOLYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) desepasbHOro yHUBEpPCUTETA
HanoTexHONMOTMYeCKOE COOOIIECTBO - WWW.nanometer.ru

caiit on-line o6pazoBanus - https://www.coursera.org/learn/nanotechnology

Caiit o HaHOTeXHOJOTUsAX B Poccnu - http://www.nanonewsnet.ru/

6. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCHHUILIUHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA ITPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyoIas HHPOPMaLK:

- COOTBETCTBHE KOMIIETCHLIUI [IAHUPYEMbIM pe3yJIbTaTaM 00y4YeHHs M0 JUCHUIUTMHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MEeXaHU3M (POPMUPOBAHHSI OLIEHKH 110 AUCHHMILIMHE (MOJLYJIO);

- OIIMCaHKe MOPsAKA TPUMEHEHHS U ITPOLeayphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPEJICTBa;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, PEAbSIBISIEMbIE K ISUCTBUSIM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x nporpaMmme JUCHUITIMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO TyJIsl)

OcBoeHre QUCIUIUTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOTHUTEBLHON yueGHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyarompecs HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKus HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUsI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OM TOUKM MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM ITeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emiuisapa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 3K3eMIuIApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4JaloIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMTUIMHBI (MOLYJIsT), HAXOAUTCS
B [Ipunoxenuu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmuoreku KOY.

SAEKTPOHHBH
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

Nudopmanmonnsiii 61oyutetens - http://perst.isssph.kiae.ru/Inform/index_tem.htm

HanotexHosornueckoe COO6LLICCTBO - www.nanometer.ru

Caiit o HaHOTexHOJOrUAX B Poccuu - http://www.nanonewsnet.ru/

Ckounrex obpaszoBanue - https://www.skoltech.ru/obrazovanie/

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsI)

Buj paéor

METOI{I/I‘lECKI/le PE€KOMeHaanun

JIEKLIAN

MOXHO BBIAEIHUTH HECKOJBKO BUJOB CAMOCTOSITEILHON PabOTHI 00YYAIOIINXCS IPY U3YYSHHUH JAHHOM
JVCLIUTUTAHBL.

Pa36op 1 ycBoeHHe JEKIIMOHHOr0 MaTepraiia. ITocie Kax /o JIeKIui 00yJaloIemMycsi cieayer
BHUMATEJIbHO [TPOYUTATE U Pa300paTh KOHCIEKT, IIPU ITOM:

TTOHATh U 3aIIOMHHTE BCE HOBBIE OIPE/CICHUSL.

Haiitu B cetit IHTepHET yKa3aHHbIE CCBUIKH M IIPOBECTH JASUCTBUS, PEKOMEHIOBAHHbIC
PEToIaBaTe/IeM.

Ecnu nexTop npearnucan pa3odparh 4acTh MaTepuaia 0oJjiee MogpoOHO CaMOCTOSATENBHO 10
JOCTYITHBIM TUCbMEHHBIM HJIM JIEKTPOHHBIM HCTOYHMKAM, TO HEOOXOUMO CBOEBPEMEHHO 3TO
CcHenarth.

Ipy BO3HMKHOBEHUH KAKHX-JIMOO TPYIHOCTEH C IOHMMaHHUEM MaTepHalia peKOMEHIYETCsI TIOPOCUTh
THIOMOILY Y CBOMX OJ{HOTPYIITHUKOB MJIA COKYPCHUKOB. Takke MOKHO OOPATHTHCSI 38 TIOMOIIBIO K
JIeKTOpY. [IJ1s1 STOr0 MOXHO JIMYHO TOJOUTH K MPEIOIaBaTelIo, JTHO0 HAIKCATh €My SJIeKTPOHHOE
HUCHMO, CPOPMYITPOBAB B HEM BO3HHUKAIOLIME BOMPOCH. K MHCbMY MOKHO [IPHKPENUTh KaKue-I100
JIEKTPOHHBIC MATEPUAJIBI, CBA3AHHBIE C BOHUKIIMMHU BOIPOCAMH.

IMPAKTUYCCKHUEC
3aHATUA

HpaKTI/I‘{eCKI/Ie 3aHATUA TPOXOIAT B (l)OpMe AUCKYCCUU, 06CY)KI[€HI/IH MPEVIOKEHHBIX MTpErogaBaTejieM TEM 110
BBIIIOJITHCHHBIM Ha60paTOpHHM pa60TaM. O6y‘~IaIOIJ.[HI71CH HOJIKEH NOATOTOBUTL BBLICTYIUICHUE, IPEACTABUTD
Marepuast ajisd O6cy)I<JIeHI/IH MOJIy4YE€HHBIX B na60paT0pH1>1x pa60Tax PE3YIbTATOB. BLICTyHHeHI/Ie MOXET OBITh
OpPraHn30BaHO B (;oopMe Mpe3eHTaluu.

J1ab0paTOpHBIE
padoThI

Pa6ota Ha 1aG0paTOPHBIX 3aHATHSIX MPEANOIAraeT AKTUBHOE yYacThe B 00CYK/IeHUH
paccMatprBaeMbIX BOMPOCOB. [IpH IOArOTOBKE K 3aHATUSIM PEKOMEHIYETCsI BBIACSATH B MaTEepHAIIe
poGIeMHBIE BOIIPOCHI, 3aTPAarMBaeMble MPEMOAABATEIEM Ha JICKLHSIX, U TPYIIIMPOBATh
uH($OPMALMIO BOKPYT HEX. JKenateapHo BBIIEATH B MCIIOIB3YEMOIl IATEPATypPe MMOCTAHOBKU
BOIIPOCOB, HA KOTOPHIC Pa3HBIME aBTOPAaM MOTYT ObITh JaHbI pa3nudHbie 0TBeThl. Ha ocHOBaHMM
MOCTAaHOBKH TAKKX BOIIPOCOB CJIEAyeT COOMPATh APryMEHTHI B II0JIb3Y PA3IMIHbIX BAPHAHTOB
pelieHust NocTaBlIeHHbIX pobsem. Toria Oyner npoiie cocTaBUTh COOCTBEHHYIO
apryMEHTHPOBAHHYIO [IO3MLMIO IO paccMaTpruBaeMoMy Borpocy. [IpakTryeckue 3aJaHus1 BELIAITCSI
NPEenoJaBaTeNeM U NPEANOJIaraloT CaMoCTosATeIbHOe pelneHre. OIHAKO Ipy HEOOXOAUMOCTH
MOJKHO [TOCOBETOBATBCS C MIPEMIOJABATENIEM.

€aMoCTOSI-
TeJibHas padoTa

CamocrodTespHOe U3ydeHue yacTu Matepiia. Eciu yactb yueOHOro Matepuasa OTBejeHa Ha
CaMOCTOSITEJIbHOE U3yUEHHE, TO HEOOXOUMO IIPUCTYIUTD K STOMY He3aMeJIUTEIHO 110CIIe
yKa3aHWs NperojaBaTesisi U OCBOUTh MaTepPUI B OTBE/IEHHbIE M CPOKU. MaTepuai cieiyer u3y4nThb
IO JIOCTYITHBIM ITUCbMEHHBIM 1 3JIEKTPOHHBIM UCTOYHUKAM, O KOTOPBIX COOOIIMT ITPEro/iaBaTesib.

- IOCTAHOBKA MPOOJIEMBI;

- BApUaHTHI PEILICHUS;

- apryMeHTHI B M0JIb3Y TeX WM WHBIX BAPHAHTOB PEILICHUS.

Ha ocHOBe BbI/Ie/IEHHS 9TUX 9JIEMEHTOB IPOILE COCTABIATH COOCTBEHHYIO apryMEHTHPOBAHHYIO
MO3ULIMIO 110 PacCMaTPUBAEMOMY BOIIPOCY.

9K3aMCH

ITpu noaroToBKe K 9K3aMeHy HeOOXOAMMO ONMPATHCS, MIPEKE BCETO, Ha JICKLIMH, a TaKXkKe Ha

WCTOYHMKH, KOTOPbIE YKa3aHbl B CIIMCKE JINTEpaTyphl. B KaxmoM Ouiere Ha 3auete COOepKUTCS Ba

BOIIpOCa.

ITo kax oMy BOITPOCY HOJKEH OBITh OATOTOBJIEH PAa3BEPHYTHIM, HCUEPIILIBAOLIMI OTBET. [Ipy HENoIHOM OTBeTe
MOTYT OBIT 33/IaHBI OTIOHUTENIbHbIE HABOJAIIHE BOIPOCHI.

Crpannua 7 u3 10.
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.

MynpTUMeaniHas ayAUTOPHSL.

CrenuanusupoBaHHas J1abopaTopusl.

12. CpeIICTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOJII/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.1'[61"‘{21101]_(1/16
BOCIIpUATUE I/IHCl)OpMaI_[I/II/I Oéy‘-laIOHII/IMI/ICf{ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JO0POBbA:

- CO3[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATUBHBIC
(bopmbl, y1OOHBIE /151 PA3IMUYHBIX MTOJIb30BATECH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPBI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJICHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HAIIpEMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHUE MMPOrpaMMHBIX CPEJICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHI/II;'I, q)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTEPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3anu pa3jaInIHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C nIpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOTYT OBITDH
HCIOJIb30BaHbI 4JId IPOBEACHUA BUPTYaJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaI/IMO,I[GﬁCTBI/IH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHBIX TEXHOJIOTHH Il OpraHu3aiuy opM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTECIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- MMPOAOJIKUTEILHOCTY CIaYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosiee yeM Ha 90 MUHYT;

- MIPOIOJKUTETBHOCTY TIOATOTOBKYU 00YJAIOIIEerocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
Oosee yem Ha 20 MUHYT;

- MIPOJOJIKUTENLHOCTY BBICTYIUIEHUsI 00YYaIOIerocs MpH 3alliiTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.
Iporpamma cocrariieHa B cootBetcTBuu ¢ TpedoBanusiMu PT'OC BO u yueOHbIM tu1anoM 1o Harpasienuio 28.03.01

"HaHOTEeXHOIOTMM U MUKPOCHCTEMHAsI TEXHUKA" ¥ MPormo moarotoBku "CHHTE3 U ANArHOCTUKA HAHOMATEPHAIOB,
KOMITOHEHTBl MUKPO- U HAHO?JIEKTPOHHOM TEXHUKH .
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2. Enucees, A. A. ®ynknmonanbHbie HaHomatepuaisl / [ox pen. 10. 1. Tperpsikosa. - Mocksa : PUSMATIINUT, 2010. - 456
c. - ISBN 978-5-9221-1120-1. - Teker : anexrponnsiii // IBC 'KoncynbranT crygenta’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922111201.html (nara o6pamenus: 26.08.2023).
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ITporpamma nquciuIuIuHb "OU3NKO-XUMUYECKUE OCHOBBI IIPOLIECCOB MUKPO- 1 HaHoTexHostoruu''; 28.03.01 "HaHoTexHOI0rMK 1 MUKPOCUCTEMHAS
TEXHHUKa".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B.09 @usuko-xumuueckue 0OCHOBbL NPOUECCO8 MUKPO- U
HAHOMEXHOA02UU

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 28.03.01 - HaHOTEXHOJIOIMY M MUKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATOTOBKM: CuHTEe3 M IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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