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Pabouas mporpamMma npenHa3HaueHa Ui CTYIEHTOB OYHOI (OpMbI OOyUYEHUS MO HANpPaBICHUIO
noarotoBku 11.03.04 DnexTpoHNKa U HAHORJIEKTPOHHUKA, 7 cemecTpa, 4 Kypca.

Pabouas mporpamma cocraBieHa ¢ yueToM (eaepaibHOTrO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTIO
CTaHJapTa BBHICIIETO O0O0pa3oBaHUA IO HampaBieHWto moarotoBku 11.03.04 DiekTpoHuka u
HAHOZJICKTPOHUKA, YTBEPXKIACHHOTO IMpPHKa30oM MUHHCTEPCTBA O0pa3oBaHMsI W Hayku Poccuiickoii
Oenepanun ot 19 centsaops 2017 r3a Ne 927.



Conepxanue

1. Lenb 1 3a1a41 OCBOCHHUST JTUCIIHTIIIHHBL ....c..veenereeureenienteeniteeseenaeeeteesusessseenseesneesmneeneesseessseesunenns 4
2. Mecto auctuumiuHbl B CTPYKTYPE OITOIT BO .....eiiiiiiiiieeeeeeeeeeee e 4
3. TpeboBaHHUSI K pE3yIbTATAM OCBOCHUS JUCIIHIIITITHBL ....cvvveeureenereereesreeseensreeseessseenseesssessseessneens 4
4. CoepKaHUE U CTPYKTYPA TUCIIHTIIIHBI ....uvveeenerieeiteeenireesareeenareessseesuseesseeesseessseessnseessseesnnnes 4
5. OueHouyHble MaTepUaibl AJi TEKYIIETO U PYOSKHOTO KOHTPOJIS YCTIEBAEMOCTH ... ..eenvvernveeneeenns 7
6. Meroguyeckue Marepuainbl, ONPEACNAIONIME MPOLEIYypbl OIEHUBAHUS 3HAHUM, YMEHH,
HABBIKOB U OTIBITA JICATECITBHOCTH ..eeeeuuvvreeesuurreeessuseeeeesuseeeesnnsseeesasssseessssnsseesssnssseessnsseessssssseessssssseesssnseeesnn 10
7. Y4eOHO-METOANYECKOE O0ECIIEUEHME JUACIIHIIIIIHDL. «... . eeeeeereeeenneeeeseeeeeeeenneeeeeeeeeeenennnaaaeeeeesee 11
8. MarepuallbHO-TEXHUYECKOE O0CCTICUCHUE JUCIIHTIITIHBL «.....eevveentrerereeireenreensreeseesnsesseessnesnsens 12
Jluct cornacoBaHust pab0OYEH MPOTPAMMBI JUCITUATIIIHIHBI ....eeeuvveeeereeeereeeereessreesssneessseeessseeessseeenns 14



1. Ilean 1 33724 0CBOEHHUS TUCIHUILINHDBI
Heab:
dbopMUpOBaHUE Yy CTYJACHTOB 3HAHMIA B 00J1aCTH (PU3UKO-XUMUIECKIX OCHOB METOJIOB MOJIYICHHUS,
aHalM3a W TPUMEHEHHsS HAHOMAaTEepPHAIOB, a TaKXKe IPEJCTaBICHUS O COBPEMEHHOM COCTOSIHUU U
HepCHeKTI/IBaX pa3BI/ITI/IH HaHOTCXHOHOFHﬁ.
3agaun:
L O3HAKOMUTH CTYILCHTOB C I/ICTOpI/IGfI pa3BI/ITI/I$I nu HepCHeKTI/IBaMI/I HaHOTeXHOJIOI‘I/If/'I;
®  03HAKOMHTBH C METOJAMH CHHTE3a U aHaJIM3a HAaHOMAaTEPHAJIOB;
® [I0Ka3aTh COBPEMCHHBIC HAIIPABJICHUS TPUMEHEHHUSI HAHOMATEPHAIIOB U HAHOTEXHOJIOTHH.

2. Mecto aucunmuimabl B ctpykrype OIIOII BO
Juciumumba «®Pu3HyecKkue CBOMCTBA HAHOCTPYKTYP M HAHOCTPYKTYMPOBAHHBIX MAaTE€pPHAJIOB)
npegHa3HaueHa JUIsl CTYIEHTOB O4YHOM (opmbl oOydeHHMs MO HampaBieHuto mnoxarotoku 11.03.04
DJNEeKTpOHUKAa M HAHOJIEKTPOHUKA, 7 cemecTpa, 4 Kypca M OTHOCUTCS K JUCLMIUIMHAM II0 BBIOOpPY
BAPUATUBHON YaCTH.
OcHoBOM I U3y4EeHUs JaHHOW JUCLMILINHBI SBISIOTCSA KypChI:
o «XuMHuIY,
e «Marepuainsl 3JEKTPOHHOU TEXHUKN,
o «TepmoanHamMuKa MeX(pa3HBIX TPAHUI] B MAKPO U HAHOCHUCTEMAX
Kypc «®usnyeckue CBOWCTBA HAHOCTPYKTYp M HAHOCTPYKTYPHUPOBAHHBIX MAaTEpUATIOB)
HeoO0XxoauM st (popMUpOBaHMS yIiIyOJCHHBIX 3HAHUM MpPU HOJArOTOBKE CIELUAINUCTOB B OO0JIACTH
COBPEMEHHBIX HAHOTEXHOJIOTUM, MaTEpUaJOBEJICHUS, B TOM UHUCIE MOIYYEHUsS (YHKIMOHAIBHBIX
HaHOMAaTEpPHAaJIOB.

3. TpeOoBaHus K pe3yJabTaTAM OCBOCHUS JUCHUIIMHBI
[Tporiecc wW3yYeHHs IUCHUIUIMHBI HANpaBlieH Ha (QOpMHpOBAHHE 3JIEMEHTOB CIEAYIOIINX
komnereHuil B coorserctBuu ¢ ®I'OC BO u OIIOII BO 1o nanHOMy HanpaBi€HHUIO TOATOTOBKHU:
IKC-1. Crnocoben cTpouTh npocreinme Gu3ndecKre 1 MaTeMaTHIeCKIe MOJIEA TPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK AJIEKTPOHUKH U HAHOAIIEKTPOHUKHU PA3INIHOTO (PYHKIIMOHAILHOTO HA3HAYCHHUS, a
TAK>XE UCIIOJIb30BAaTh CTaH[IapTHBIe HpOFpaMMHBIe Cpe}lCTBa nux KOMHBIOTepHOFO MO,Z[eJ'IPIpOBaHI/IH
MKC-Bb.1.1.Cnoco6eH cTpouTh puzndeckre u MaTeMaTHYeCKHe MOAETH MOJIETeH, Y3108, OJIOKOB
IKC-B.1.2. CnocobeH noap30BaThC METOJAMI KOMITBIOTEPHOTO MOJIETUPOBAHUS
B pesynbTaTe 0CBOCHHS AUCUUILUIMHBI CTYAEHT JIOJIKEH:
3HaTh:
® UCTOPUIO OTKPBITHS, OCHOBBI CUHTE3a, CTPOCHHME M CBOMCTBA HAHOMETEPHUAIIOB, a TAKXKE
COBPEMEHHBIE HAIIPABJICHUS IPUMEHEHUSI HAHOTEXHOJIOT U
e (u3HYECKHEe OCHOBBI METOJOB aHAIN3a (QU3UKO-XUMHUYECKUX CBOMCTB HAHOMETEPUATIOB U
WX BO3MO>XXHOCTH.
YMmeTh:
® MPUMEHSTH MOTYYCHHbIE 3HAHUS JUIS PEIICHUS MPAKTUYECKUX 3a/1a4 B 001aCTH pa3pabOTKH
HAHOTEXHOJOTUYECKOT0 000pYI0BaHUS.
Baanern:
e HaBBIKAMU aHaIM3a (DU3UKO-XUMUYECKHMX CBOWCTB HAHOMETEPHAIOB  METOJaMH
HU3KOHEPreTUUECKOM AIEKTPOHHOM CIIEKTPOCKOIHUU U 30HA0BOM MUKPOCKOIIHH.
IIpuoOpecTH ONBIT AeATEIBLHOCTH:
e B 00JIACTH MOJEIUPOBAHUS (PHU3UIECKHUX MPOIECCOB ISl HAHOPA3MEPHBIX OOHEKTOB.

4. Copep:kaHue U CTPYKTYpPa AMCUHMIINHBI

Tabmuma 1. Coaeprkanue TUCITUTITUHBI



dopma

Ne | HamMmeHoBaHMe pa3jesa Coaepsxanue pasgesa TeKyLlero
KOHTPOJIst
1. | Meroasl cuHTE3a OCHOBHBIC ITIOHATUS HAHOTEXHOJIOTHI JP, K, T
HaHOMaTepHaJoB Knaccugukaius HanomarepuanoB
KBanToBO-pazmepHbie 3HEKTH U UX BIUSHHUE
Ha CBOICTBa HAHOMATEPHAJIOB
Pa3nuynHble METOBI IOIYyYEHHUS] HAHOIIOPOIIIKOB
CuHTe3 YriepoiHbIX HAHOMATepUaIoB.
2. | Meroap! ananuza Oco0eHHOCTH U3YyY€HUs HAaHOMAaTEpHaJIOB JP,K, T
HaHOMAaTepHaJoB OJEeKTPOHHbIE U MOHHBIE METO/Ibl aHATIN3A
JudpakunoHHbIe METO/I aHATIN3a
PenTreHoBckue MeTO/1bl aHAIN3A
30H0Basi MUKPOCKOIIHSI.
3. | [lpumenenue VYHuUKallbHbIE CBOMCTBA U IPUMEHEHUE JP,K, T

HaHOMATCPUAJIOB U
HAHOTEXHOJIOTHI

HaHOMAaTepHaJloB
[IpumeHeHue yriepoIHbIX HAHOTPYOOK B
KOMIIO3UTax

Hcnonb3oBaHue yriaepoIHbIX HAHOMATEPUAJIOB B
(YHKIIMOHAJIBHBIX YCTPONCTBAX 3JIEKTPOHUKU
[IpuMeHeHrne COBpEMEHHBIX HAHOMATEPHUAJOB B
MEMIIMHE.

CTpyKTypa AUCHUNIHHBI

Tabnuia 2. O0mas Tpy10eMKOCTh TUCIUILUIMHBI COCTaBIIAeT 5 3aueTHble equHullbl (180 yacos)

TpynoeMKOCTb, Yachl

Bix padors1 7 cemecTp Bceero
OO0mas Tpy10eMKOCTh (B 4acax) 180 180
KonraktHasi pa6ora (B yacax): 70 70
Jleximonnsie 3ausaTus (JI) 28 28
[Ipaktuueckue 3ansTtus (113) - -
Cemunapckue 3ausatus (C3) - -
JlabopaTtopusbie padoTsl (JIP) 42 42
CamocrosiTesibHas padora (B yacax): 83 83
PacuetHo-rpaduueckoe 3aganue (PI°3) - -
Pedepar (P) - -
Occe (D) - -
Kontponbnas padota (K)
CamocTosTeNnbHOE 3YUYEHHUE pa3esioB/TeM 27 27
Kypcosas pabdota (KP) / Kypcosoii npoext (KII) (KP) - -
IloaAroTOoBKA M NPOXO0KICHHE IPOMEKYTOYHOM aTTeCTALMHU
Buja npoMeKyToYHOM aTTecTalnu DK3aMeH JK3aMeH

Jlekuus -ycTHOe MOC/IE0BaTENIbHOE H3JI0OKEHHE TEOPETHUYECKOro MarepHaia y4eOHOro Kypca,
o0ecrnieunBarolee 1eJI0CTHOCTh U 3aKOHYEHHOCTh €r0 BOCIPHUATHS CTyJeHTaMH. JIekuuu BeayTcst CTporo
Mo IUIaHy, HO IpeIyCMaTpUBalOT HEKOTOpOe BpeMsi Ha Oosee MOApoOHOE H3ydYeHHE HEMOHATHBIX
CTYJEHTaM pa3jenoB. JIEKIu1 mpoBOASTCS C MPUMEHEHUEM MYJIbTUMEINWHBIX TEXHOJIOTUH (IIpe3eHTalus,
MHTEpaKTHUBHAs MOJIeNb, BUAEOMATEpUaAbl 10 TeMe JIeKUuHu) uisd Oonee 3(PPEeKTUBHOrO BOCHPUATHS

cTyaeHTamMu nHdopmanuu (popmyi, yeprexeit, Mozeneit).

Jlexius BKIIFO4aeT B ceOs:

e 00001IeHNE TOJYYEHHBIX paHee pe3yibTaToB (MpU HEOOXOIMMOCTH)
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e (QopmynupoBaHUE TEMBI JICKIIHH, [T U 33729 €€ U3y4eHUs
e BBOJHAas 4acTb

® OCHOBHAs 4acTb JEKIUU

® KpPAaTKHE BBIBOBI I10 U3YYEHHBIM pa3jeiaM

e 00CyX/IeHHE BbIBOJIOB M OTBETHI HA BOMPOCHI CTYACHTOB

Taomura 3. JIekKiinoHHbIE 3aHATHSA

Ne ni/m Tema

1 OCHOBHBIE IOHATUSI HAHOTEXHOJIOTUH.

2 Knaccugukaius HaHoMaTepuanoB

3 KBaHTOBO-pa3zMepHble 3G (EeKThl U X BIUSHUE HA CBONCTBA HAHOMATEPHAJIOB

4 Pasinunble METOIbI TOJTyYEHUSI HAHOIIOPOIIKOB

5 CuHTe3 yriaepoiHbIX HAHOMATepUaloB

6 Oco0eHHOCTH U3Y4Y€HUs HAHOMAaTEPHAJIOB

7 DJIEKTPOHHBIE ¥ HOHHBIE METO/Ibl aHATIN3A

8 JudpakimoHHble METO/1 aHATIN3a

9 PeHTreHoBckue METO/1bI aHAIN3a

10 30HA0Bass MUKPOCKOIIHS

11 YHUKaIbHBIE CBOWCTBA U IPUMEHEHNE HAHOMATEPUAJIOB

12 ITpuMeHeHue yriiepoAHbIX HAHOTPYOOK B KOMIO3UTAX

13 Vcnonb30BaHue yriepoJHbIX HAHOMATepUaAJIOB B (DYHKIIMOHAIBHBIX YCTPOHCTBAX
JIEKTPOHUKHU

14 ITpruMeHeHrne COBpeMEHHBIX HAHOMATEpUAJIOB B MEJUIIMHE

[TpakTueckue 3ansatus (CeMUHApCKUE 3aHATHUS) HE TIPEIYCMOTPEHBI POTPaMMOii

JlabopaTopHoe 3ansiTue — popma yueOHOr0 3aHATHUS IPU KOTOPOH CTYAEHT MOJ PYKOBOJICTBOM
MPEeroIaBaTelsi MPOBOIUT E€CTECTBEHHBIE WM MMHTAI[OHHBIE DKCIEPUMEHTHI HJIM OIBITHI C IEIBIO
MOJTBEPK/IEHUS OTIENbHBIX TEOPETUUECKUX TIOJOKEHUI U3yyaeMoll JMCUUIUIMHBIL, MpHOOpeTaeT
MIPaKTUYECKHE HaBBIKU pabOThl C J1a0OpaTOpHBIM O00OpYAOBaHUE, HU3MEPUTEIBHOW ammapaTypod Hu
BBIUUCIIUTENIbHOW TeXHUKOW. JlabopaTopHble 3aHATHS MPOBOAATCS C TNPUMEHEHHEM Hay4dHO-
HCCIIEI0BATENIbCKOTO 00opyaoBaHus B jabopatopun ¢(usuku noBepxHoctd KBI'Y u ¢ mpumeneHuem
MMHUTALMOHHOTO MOJIEIMPOBAaHUS (PU3UUECKUX MPOLIECCOB B KOMIBbIOTEpHBIX Kinaccax KBI'Y.

JlaGopaTopHasi paboTa BKJIIOUaEeT B ceOs:

® UHCTPYKTaX [0 TEXHUKE O€30M1aCHOCTH
BBOJIHYIO 4acTb
3HaKOMCTBO C OIHCaHUEM Ja00opaTOpHOIl paboThHI
JIOIYCK K BBITIOJTHEHUIO JJAOOpaTOpHON pabOThI
BBINOJIHEHHE J1a00paTOpHOM paboThI
aHaJM3 U 00paboTKa Pe3yabTaTOB
MOATOTOBKA OTYETA I10 JIA00PATOPHOM padboTe
IpeICTaBJICHNE U 3aIUTa OTYEeTa

Tabnuua 4. JJaboparopHble paboTHI.
Ne ni/m Tema
1 KomnproTepHOe MO/IEIMPOBAHNE B3aUMOICHCTBUSI HAHOYACIH U 00BEMHOM (ha3bl.
O06paboTKa SKCIIEpUMEHTAIBHBIX JJAHHBIX C MOMOIIbI0 nakeTa Origin
O6pabotka CTM n3obpaxenuil u nocrpoerre 3D npoduiis mOBEpXHOCTH

W3mepeHne  MOBEPXHOCTHBIX  CBOMCTB  (YHKLIMOHAJIBHBIX  HAHOCJIOEB  METOJaMH
HU3KOOHEPIreTUYECKOMN IIEKTPOHHON CIEKTPOCKOIINHU

W
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CamocrosiTe/IbHOE H3y4YE€HHE Pa3fe OB JAUCHHUILVIMHBI - OPraHU3YeTCs C LEIBI0 Pa3BUTHSA
HaBBIKOB palbOThl C y4yeOHOM M HAy4YHOW IUTEpaTypoil, BHIPAOOTKH CIIOCOOHOCTH BECTHM HAYYHO-
HCCIIEIOBATENbCKYI0O paldoTy, a Takke Juld CHCTEMaTHMYeCKOro U3ydeHMsl JUCUUIUIMHBEL [Ipun
CaMOCTOSITEJIbBHOM H3Y4YEHHMM Pa3/Ie€JOB CTYJAEHTHl MOTYT I10JIb30BaTbCS BO3MOXKHOCTSMHU 3JIEKTPOHHO-
oubnuoreunoi cpeapl KBI'Y 1 OTKpBITBIME HCTOYHUKAMHU B ceTH MIHTEpHeT.

CamocTosTenbHOE H3YUeHHE Pa3/IesIOB TUCIMIIMHBI BKJIIOYAET B ceOsi:

® 3HAKOMCTBO C TEMOU

®  CaMOCTOSTENIbHBINA MOUCK U aHAIN3 UH(OPMAIMK IO U3y4aeMOl TeMe

e 0oO0cyxaeHue ¢ mpernojaBaTesieM TeMbl B CBOOOJHOE BpeMs (B TOM YHCIE C HOMOIIBIO
JIMYHOT'O caiiTa IpernojaBaTesis U COLUAIbHBIX CETEN)

® [I0JrOTOBKA KPaTKOIro JAOKJaJa 110 TeMe (IIp1 He0OXO0AUMOCTH)

Tabmuua 5. CaMoCcTOATENbHOE N3YYEHHUE Pa3AeIoB JUCIUIUINHEI

Ne i/ Bonpocel, BBIHOCHMBIE HA CAMOCTOATEIbHOE H3YYeHH e
1. [TpoMbIlIIEHHBIE METObI CUHTE3a HAHOIIOPOIIIKOB
2. Bnusinue ycnoBuii cuHTe3a Ha CBOMCTBA YIIIEPOIHBIX HAHOTPYOOK
3. Hanomarepuanisl B IepCreKTUBHBIX HANIPABICHUSAX JIEKTPOHUKH (ONTOIEKTPOHUKA,

KPHOJJICKTPOHUKA U KBAHTOBLIC KOMHLIOTCpLI)

S. OuneHo4YHbIe MaTepPHAIbI JJIsl TEKYIIEro U py0e:KHOI0 KOHTPOJISA YCIIeBAeMOCTH

KontoxkBuym — cobecejoBaHHe TPENogaBaTessi ¢ OOYyJarOUIUMCS C LENbI0 KOHTPOJISI TITyOHHBI
YCBOCHHUSI TEOPETHYECKOTO Marepuaia. KoJJIOKBUYM IMPOBOJMTCS B COOTBETCTBUHU C TIOJIOKEHHEM 00
OaJTbHO-PEHTHHIOBOI CUCTEME aTTecTaluy 00yJaoIIUXCsl 10 00pa30BaTeNbHBIM IPOrPaMMaM BBICIIETO
oOpa3oBaHusl — mporpaMMam OakajiaBpuara, mporpaMMamM CIEIHaIuTeTa U MporpaMMaM MarucTparyphbl
Kabapauno-bankapckoro rocynapctsenHoro yuusepcureta uM. X.M. bepoekona (https://kbsu.ru/).

KonnokBuym BKitO4aeT B ceost:

® BBOJHYIO YacTh
paszady BOIPOCOB CTy/IEHTaM
BpeMs Ha CaMOCTOSITEIILHYIO ITOJITOTOBKY
OIIPOC CTY/ACHTOB
OLICHKY OTBETOB
orjanieHue pe3yIbTaToB KOJUIOKBUYMa

Bonpocebl, BBIHOCHMBIE HA KOJVIOKBHYM:

1. Knaccugukanus MeTo10B MOJIy4eHHs] HAHOMAaTepUaoB.

2. HaHOMJIEHKH M METO/BI UX MOJIYYEHUS.

3. MexaHnyeckue MeTObl OJy4YeHUS! HAHOMIOPOIIIKOB.

4. Xummueckoe napodasHoe ocaxxIeHHeE.

5.OnuTaKCHAIBHBIA POCT HAHOIUICHOK.

6. [TosmyueHne HaHOMIOPOILIKOB METOIOM pa3MoIa.

MeTtoauyeckue ykazaHusi K KOJUIOKBHYMY:

B koHIIe Ka)K0M JEKIIMY M0 JUCLUILINHE CTYACHTaM 03BYYHMBAIOTCSl KOHTPOJIbHBIE BOIIpockl. [Ipn
MTO/ITOTOBKE K KOJUIOKBUYMY HE00X0IMMO TpOpadoTaTh U3ydyeHHbIEe BOITPOChl. OCHOBHBIM MaTepHaIOM IS
IIOATOTOBKH SIBJISIETCSI KOHCIEKT JIEKIIMI U OCHOBHAS JINTEPATypa MO TUCLUIUIMHE.

Kpurepun oneHuBaHus KOJIJIOKBHYMA:

® SICHOCTb, YETKOCTb U JJOKA3aTEIbHOCTh U3JI0KEHHS OTBETOB HA BOIPOCHI;
e BJIJICHUE CIIELUAIbHBIMU TEPMUHAMU;
® CHUCTEMHOCTb 3HaHMU 10 TEMATHKE



Jokaan He mpeayCMOTPEH TPOrpaMMOii
Pedepar He npeaycMOTpeH pOrpaMmoit

TecTtupoBanue — MeTOJ aBTOMATU3UPOBAHHOW JAMArHOCTUKHU YCIIEBAEMOCTH OOydaroluxcs,
MO3BOJISIFOIINAN C TOMOIIBI0 KOMITBIOTEPHOM TEXHUKH W CHEIUAIBHOTO MPOrpPaMMHOTO OOECTIeUeHUs
MIPOBOAUTH OIPOC TPYIIIbI CTYACHTOB. TecThl MPOBOJSATCS B COOTBETCTBUH C MOJIOKEHHEM 00 OaibHO-
PEUTHHTOBOW CHCTEME aTTecTalmuyd OOy4aromMXCsl IO O00pa3oBaTEIbHBIM IMPOTPaMMaM  BBICIIETO
oOpa3oBaHMs — MporpaMMmamM OakajaBpuara, IporpaMMaM CHEIHAIUTETa U IporpaMMaM MarucTpaTypbl
Kabapnuno-bankapckoro rocynapcrBeHHoro yHusepcurera uMm. X.M. bepoekosa (https://kbsu.ru/). Tlo
OUCHUIUIMHE CO3/1aH (POHJ TECTOBBIX 3aJaHUM AJii KOHTPOJS B KOMIBIOTEpHOH (opme, Tekylen
yCIIeBaeMOCTH CTyeHTOB. [loyHBIN TepedeHb TeCTOB MPUBOAUTCS B OaHke TecToBBIX 3amanuii KBI'Y.
Jloctyn k TectaM peanu3oBaH Ha caiite mHpopmarmonHoi cuctembl KBI'Y (http://open.kbsu.ru/).

MeTtoauyeckue yKa3aHusi K TECTHPOBAHUIO:

B koHIIe Ka)XA0M JEKIMH 110 AUCHUIUIMHE CTY/IEHTaM 03BYYUBAIOTCS KOHTPOJIbHBIE BOMPOCHL. [1pu
MOJITOTOBKE K TECTUPOBAHUIO HEOOXOMMO MpopaboTaTs N3ydeHHbIe BOMPOCkL. [Ipyu moaroToBke k Tecram
HE0OXO0IMMO YUUTHIBATh CTPOTO€ OTPAaHHUYEHHUE TI0 BPEMEHH TECTUPOBAHUS.

Kputepun onieHuBaHus TeCTUPOBAHMS:

Pesynbratel TectupoBanus. Konunuectso 6amnos = 5*P/V, P - konudyecTBO MpaBUIbHO OTBEUEHHBIX
TECTOB I10 TeMe, V — KOJIrM4ecTBO Borpocos 1o teme (V=20-30).

OO0pa3ubl TECTOBBIX 3aJaHUI:

I T3Ne |

S: Ilonyyenue HaHONIEHOK 3a CYem NIAZMOXUMULECKO20 NPoYeccd, UCNOIb3YemMo20 OJisl NOJLYYeHUs
8bICOKOUUCMBIX MEEPOLIX MAMEPUATIOB.

+.: Xumuuecxoe napoghasnoe ocasicoenue

- MonekynsapHo-nyuesas Snumaxcus

-: Memoo mepmuueckoeo ucnapenus 8 aKyyme

- Memoo macHempoHH020 pacnvlieHus.

I: T3 Ne 2

S: Onumaxkcuro densam na 2 uoa:

- Aemosnumaxcus u K8AHMOBAs INUMAKCUS

+: ['emeposnumaxcus u 20MOINUMAKCUSA

- Qugpgpyzuonnasn u 6e30ugysuonuas

- Xumuueckas u Hexumuyeckas

I: T3 Ne 3

S: Pacnvinenue mamepuana muuieHu-kamooa npu e2o bomoapouposke uoHamu pabouezo 2asa,
obpazyrowumMucs 8 niame mierwe20 paspaod, 6030YxHc0aeMo20 8 CKPEUWeHHbIX INeKMPUYecKkom U
MA2SHUMHOM NOJISIX — IMO MEMOO:

- Xumuueckoe napogaznoe ocazicoenue

- MonekynsapHo-nyuesas Snumaxcusi

-: Memoo mepmuueckoeo ucnapenus 8 6axKyyme

+: Memoo macnemponHozo pacnulienus

3agaHus AJ1sl NPAKTHYECKUX U J1a00paTOPHBIX 3aHATHH.

Onenka 71a00paTOpPHBIX pPAaOOT MPOBOAMTCS B COOTBETCTBHM C TOJOXKEHHEM 00 OaulbHO-
PEUTHHrOBOM cucTeMe aTTecTallud OOyYaloIIMUXCcs MO 00pa30BaTeIbHBIM IPOTPAMMAaM  BBICIIETO
o0pa3zoBaHMs — MporpaMMaM OakajiaBpuaTa, porpaMmaM CHeHaJIuTeTa U MporpaMMaM MarucTparypsl
Kabapauno-bankapckoro rocymapcrBeHHoro ynuBepcutera uM. X.M. bepOekosa (https://kbsu.ru/).
3amaHus Ui J1a0OpaTOPHBIX 3aHATUN MPUBEAEHBI B OMUCAHMUAX JIAOOPAaTOPHBIX paldOT, NOCTYNHBIX Ha
caiite mapopmarmorHoit cuctembl KBI'Y (http://open.kbsu.ru/).

MeTtoauyeckue ykazaHusi K JJaDOpaTOPHBIM padoTam:
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[Tpu moaroroBke k abopaTtopHOil paboTe HEOOXOAMMO MOBTOPUTH COOTBETCTBYIOIIUE PA3/IeNbl B
KOHCIICKTE JICKIIUH ¥ MOAPOOHO O3HAKOMHTCS C ONMUCaHHWeM JjabopaTopHoi paboTwl. Ilpm mpoBeneHun
M3MEpEeHU He0OX0IMMO CIIEIUTh 33 YCIOBUSAMHU U3MEPEHUHN U ITPU HEOOXOMMOCTHU MOBTOPSITH HEKOTOPHIE
u3 Hux. [Ipu cgade oTuera HEOOXOIMMO CTPOTO CiIEOBAaTh TPEOOBAHUSAM K OTYETaM, NPHBEICHHBIM B
OIMCaHMH JTA0OPATOPHON PAOOTHI.

Kpurepum oueHuBanus JJadopaTopHbIX padoT:

e [IOHMMAaHME LIEIH U 3a/1a4 padOThI

® JIOIyCK K paboTe (MOHMMaHHE TEOPETUIECKUX OCHOB METO/Ia N3MEPEHHS)

e BBINOJHEHHE U3MEPEHUH U 00paboTKa Pe3yabTaTOB (TOYHOCTH U3MEPEHHN)

e oOT4eT W 3amuUTa JabOpaTOpHOH pPabOTHl (yMEHHE AaHAIM3UPOBATH PE3YJbTATHI
9KCTIIEPUMEHTAIBHBIX U3MEPEHHUHI U IPEACTABIIATh OTYETHYIO JTOKYMEHTALIHIO)

IIpomeskyTouHas aTTecTAUMS

3auer - ¢opma MPOBEPKH 3HAHUI M HABBIKOB CTYAEHTOB, MOJYYEHHBIX BO BpeMs KOHTAKTHOM
palboThl, a Takke 0O0sA3aTENIbHBIX CaMOCTOSTENBHBIX pPAa0OT. 3adyeT MPOBOAUTCS B COOTBETCTBUHU C
MOJIOKEHHEM 00 OaJUTbHO-PEHUTUHTOBOM CHCTEME aTTeCTallMi OO0YYaroImuXcs MO 00pa3oBaTeIbHBIM
IporpaMMaM BbICHIEr0 00pa3oBaHMs — IporpaMMaMm OakajlaBpuaTa, NporpamMmaM cHeluaauTeTa U
nporpamMMaM Maructparypsl Kabapauno-bankapckoro rocynapcTBEHHOrO yHuBepcuTeTa HUM. X.M.
bep6ekosa (https://kbsu.ru/).

Cnucok BONPOCOB, BLIHOCUMBIX HA 3a4eT:

1. Knaccudukarus HaHOMaTepruaioB

2. Knaccuguxkanyst METoa0B MOIy4eHHsI HAHOMAaTEpHaIoB

3. Xumuueckoe napadasHoe OCaKACHUE

4. MounekynsipHO-TTy4deBasi SIUTAKCHUS

5. MexaHu3Mbl pOCTa HAHOIIEHOK ITPU AU TAKCHU

6. Metoz TepMUYECKOTO UCTIAPEHNUS B BAKYyMeE

1. OnuTakcus 13 ra3oBoil (asbl

8. [Tonmy4yeHne HaHOMOPOILIKOB METOAOM pa3zMoJa

9. BubpatnmoHHbIe MeTO] H3MeNbUeHUs

10. ITosydyenne HaHOMATEPUAIIOB YJIEKTPUYECKUM B3PBIBOM IPOBOIHUKA
11.  Bakyym-cyOnumanmoHHasi TEXHOJIOTUS

12. CxaHupyronias 30H1aBasi MUKPOCKOTIHS

13.  IIpocBeunBaromasi 3J€KTPOHHAs CHEKTPOCKOIHMSL.

14.  VYraepoaHble HAHOPTYOKH U METO/IbI MX MOJTYYEHHUS.

15. 30J1b-T€Nb METO.

16. WNuTencuBHas rmiactuyeckas nedopmariusi.

17.  Mertoa KOHTPOIMPYEMON KPUCTATUTU3ALMH U3 aMOP(PHOTO COCTOSIHUSI.
18. CriekaHue 1oJ; JaBJICHUEM.

19. I'uaposkeTpysus.

20.  Meroabl KOHCTPYHUPOBaHUS HAHOOOBEKTOB.

21.  IlpuHiuun camoopraHu3alyu. P BbIpallMBaHUN HAHOCTPYKTYP
22. KBaHTOBOpa3MepHBIE CTPYKTYPBI.

Meroanyeckue yKasaHus K 3a4eTy:

Ha 3auere nposepsieTcst chopMUpOBaHHOCT 3HAHUN MO JUCHUIUIMHE B 1iesoM. [Ipu moaroroske k
3ayeTy HeoOX0IMMO MPOpadoTaTh BCE N3YUEHHBIE Pa3/ieibl JUCIUIUINHBI, B TOM YHCJIE U BRIHECEHHBIE Ha
CaMoCTOSITENIbHOE M3yuyeHue. OCHOBHBIM MaTEpUajoM JUIsl TIOATOTOBKU SIBJISETCS KOHCHEKT JEKUUN U
OCHOBHas JINTepaTypa Mo AUCLUILUIMHE.

Kpurtepun onennBanus 3auera:

® SICHOCTb, YETKOCTb U JJOKA3aTEJIBHOCTh U3JI0KEHUSI OTBETOB HA BOIIPOCHI;
e BJAJICHUE CNEIUAIBHBIMA TEPMUHAMHY;



® CHCTEMHOCTH 3HAHHUU ITO TEMATHKE JUCHUIIIIMHBI B IECJIOM

6. MeToguyeckne MaTepUaJIbl, ONPeesolue MPpoueIypbl OlleHHBAHUS 3HAHUI, YMEeHHH,

HABBIKOB H ONIbITA J€ATCIBHOCTH

Tabnuua 6. Pe3ynabpTaTel 0CBOSHHS YU€OHOH TUCIHUILIMHBI, MTOIEkKAIINE IPOBEPKE

Pe3ysabTarsl 00yyeHus

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

Bun onenouynoro

(KoMIeTeHIH) pe3yJbTaTOB 00y4eHHs MaTepuaa
Cnoco6HOCTE K [Inanupyer cOOCTBEHHYIO paboTy B Konnoksuym
caMoopraHusanum nu pamMKax caMooOpa3oBaHHs. Brinosinenue
camoo6Opa3zoBanuto (OK-7) Hcnonb3yeT pe3ybTaThl J1a00paTOPHBIX padoT

caMo0Opa30BaHuUs 11l PEILEHHS Tecruposanue

npodeCCHOHATBHBIX 33]1au.

[ToHnmaHue 3HaYEHUs

caMmooOpa3oBaHus ISt

poeCCUOHATILHOMN JIeATEILHOCTH.

Hcnonbs3oBaHue pe3ynbTaToB

camoo0pa3oBaHus B

pohecCuOHABHON e TENbHOCTH.

YMeHue MIIaHUPOBaTh M PEaIM30BbIBATh

11aH paOOoTHI.
CrocoOHOCTD BBISBIIATH 3HaeT WCTOPUIO OTKPHITUS, OCHOBBI | Kommoksuym
€CTECTBCHHOHAYYHYIO CHHTE3a, CTPOCHHE H  CBOWCTBa | BbImonHeHue
CYLIHOCTB ITPOOIIEM, HaHOMETEPHAJIOB, a TaKke | JJabopaTOpHBIX paboT
BO3HUKAIOIINUX B XOJIC COBPEMEHHBIE Hanpasienus | TectupoBanue

npodeccnoHaTBEHOM
NESATENIbHOCTH,
MPUBJICKATH JJIA UX
peleHus
COOTBETCTBYIOIINI
(bu3MKO-MaTeMaTHYECKUN
anmapat (OIIK-2)

IPUMEHEHUs HAaHOTEXHOJIOI Ui

YMeeT npuMeHSITh TOTyYSHHbIC 3HAHUS
JUI PEUIeHUsT TNPAaKTUYECKUX 3a/1ad B
o0nactu pa3paboTKu
HAaHOTEXHOJIOTHYECKOT0 000pyIOBAHUS;
Ymeer JIOTHYECKU MBICIIUTB,
OIEepUPOBATH c a0CTpaKTHBIMU
00BbeKTaMH © OBITh KOPPEKTHBIM B
ynoTpebIeHNH MaTeMaTHYECKUX
MOHATUI M CHUMBOJIOB JUIS BBIPAKCHUS
KOJIMYECTBEHHBIX M KAueCTBEHHBIX
OTHOIIICHU;

Brnaneer TepmuHONOrHen, MeTogamu
pelIeHUsT ~ CUCTeM  JIMHEHHBIX |
anreOpanvecKux ypaBHEHUN, OCHOBAMU
BEKTOPHOU anreOpbl M aHATUTHYECKOU
TeOMETPHH, METOIaMHU
T epeHIMaIbHOr0  UHTErPaIbHOTO
WCUHMCIICHUS, METOJIaMH HCCIICIOBAHUS
(GYHKIMH W TOCTPOEHHs TpaduKoB,
METOAaMHU peteHus
TuddepeHMaIbHbBIX  YpaBHEHUH |
CHCTEM;
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CrnocoGHOCTh e 3Haer ¢Qusnueckue OCHOBBI MeronoB | KoytokBuym
apryMEeHTUPOBAHHO aHamM3a (U3UKO-XMMHYECKHX CBOMCTB | BbimonHenue
BBIOUpATH U HAaHOMETEPHUAJIOB U UX BO3MOKHOCTH. 1abopaTopHbIX paboT
pcalin30BbIBATh HA e Braaeer HaBblkamMH aHaiM3a (HUUKO- TectupoBanue
NpaKkTUKE dPPEKTHBHYIO XMMUYECKUX CBOMCTB HAaHOMETEPHUAIOB

METOAUKY METOAAMU HU3KODHEPreTUYECKON
SKCMEPUMEHTAIBHOT'O AIIEKTPOHHOM CIEKTPOCKOIIUHU u

HCCIICIOBAHUA 30HJI0BOI1 MUKPOCKOIIUHU.

mapamMeTpoB H e lmMeer oOmbBIT OesSTENBHOCTA B 00JIaCTH

XapaKkTepUCTUK PHOOPOB, MOJICTTUPOBAHUS bU3UIECKUX

CXEM, YCTPOUCTB U [IPOLECCOB U1 HaHOpa3MEPHBIX

YCTaHOBOK 3JIEKTPOHUKH U 0OBEKTOB.

HaHORJIEKTPOHUKHU

pa3IM4HOrO

(YHKIIMOHATIBHOTO

HazHauenus (I1K-2).

OneHouHble cpeacTBa JUIsl KOHTPOJIS 3HAHUM CTYAEHTOB IO JAMCLUIUIMHE OIpPENESIOTCS B
COOTBETCTBUH C y4EOHBIM IIAaHOM 00pa30BaTEIbHON MPOrpaMMbl U B COOTBETCTBUH C IMOJIOKEHHUEM 00
0aJIIbHO-PEUTHHTOBOW CHCTEME aTTeCTalluy 00yJaromuXcst Mo 00pa30BaTebHBIM MTPOrpPaMMaM BBICIIIETO
o0Opa3oBaHMs — MporpaMMmamM OakajnaBpuara, IporpaMMaM CHEIHAIUTETa U IporpaMMaM MarucTpaTypbl
Kabapauno-bankapckoro rocygapcrseHHoro ynuepcurera uM. X.M. bepoekona (https://kbsu.ru/). Ilpu
aTTecTallud OOYyYaroIIMXCs OLIGHWBAETCS KAadecTBO pabOThl Ha 3aHATUSX, YPOBEHb IOATOTOBKH K
CaMOCTOSITEJIBHOM JIESITEIbHOCTA U Ka4Y€CTBO BBIMOJHEHUS 3aJaHUI.

7. YueOHO-MeTOoANYeCcKoe o0ecneyeHue TUCIUIINHbI

OcHoOBHas JIUTEpaTypa

1. OU3NKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTUH [DNEKTPOHHBIN pecypc]: METOIMYECKUE YKa3aHUs
/ . — DneKTpoH. TeKCTOBbIe AaHHbIe. — Kazanb: KazaHckuil HalmoOHANBHBIA HCCIIEOBATEIHCKUAM
TeXHoJoruueckuit ynmupepcurter, 2016. — 64 c. — 2227-8397. — Pexum pgocrymna:
http://www.iprbookshop.ru/63530.html — 3BC «IPRbooksy.

2. Adonckuii A.A. DIeKTpOHHbIE H3MEPEHUS B HAHOTEXHOJIOTHUSIX M B MHKPOIJIEKTPOHUKE

[DnexTponHsIit pecype] / A.A. Adonckuii, B.I1. JIbIKOHOB. — DIIEKTPOH. TEKCTOBbBIE IaHHBIE. —
Caparos: I[IpodobpazoBanue, 2017. — 688 c. — 978-5-4488-0055-9. — Pexum nocryna:
http://www.iprbookshop.ru/63585.html — DBC «IPRbooks».

3. Hpo6ot I1.H. Hanosnektponuka [DnekTpoHHbIit pecypc]: yuebnoe mocobue / II.LH. Ipobor. —
DOneKTpoH. TeKCToBble naHHble. — ToMmck: ToMmMckuii rocynapCTBEHHBIH YHHUBEPCHUTET CHUCTEM
yOpaBleHUs U paguodnaekTpoHuku, 2016. — 286 c. — 2227-8397. — Pexum pgocrymna:
http://www.iprbookshop.ru/72141.html — 3BC «IPRbooksy.

4. PactBoposa .M. DnexkTpoHnKa M HAHOAJIEKTPOHUKA [ DIIEKTPOHHBIN pecypc]: yueObHoe mocobue /
N.W. PactBopoBa, B.I'. TepexoB. — OnekTtpoH. TekctoBble aaHHble. — CII6.: Cankr-
[letepOyprckuii ropHslii yausepcurert, 2016. — 205 c. — 978-5-94211-763-4. — Pexxum gocrymna:
http://www.iprbookshop.ru/71712.html — DBC «IPRbooks».

JlonoTHUTeIbHAS JTUTEpaTypa
1. I1.H. IpsiuxoB. YriaepoaHble HAHOTPYOKU: cTpoeHHe, cBoiicTBa, mpuMeHeHue /[LI1. [IpsukoB. — M.:
BMHOM. JIab6oparopusie 3ausatus, 2006. — 29 c.: u.
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2. Hanonayka u HaHOTEXHOJIOTMM OHIMKIONEAUs cuUcTeM ku3HeoOecneueHnus/ Pen. Ocama
O. ABagenbkapum u ap., M., 2010r.

3. Butsze I[1.A. OCHOBBI HAaHOTEXHOJIOTUH M HAHOMATEPHUATIOB [DJICKTPOHHBIA pecypc|: yueOHOoe
nocooue/ Butaze I1.A., CBumynoBuu H.A.— DIeKTpOH. TEKCTOBBIC JaHHbIE. — MUHCK:
Bermmiimas mkomna, 2010.— 302 ¢.— Pexum noctyna: http://www.iprbookshop.ru/20108.— 3BC
«IPRbooks».

4. ['pumma B.M., I'pumun C.B. Yriepoansie HaHOTpyOKu. YueOHoe nocodue. — M.: Uzn-so MI'TY
uM. H.D. baymana. 2008. -124c.

5. ['youn C.I1., TkageB C.B. I'paden u poacrBennsie Hanopopmsl yriepoaa. Uzna. 2-e. M.: Kumxublit
nom «JIMBPOKOM»y, 2012. — 104c.

Ilepuoguyeckue u3aHus

—_—

Heoprannueckas xumus (>kypHaii)
Komnoumaetii sxypHan (KypHa)
3. IlepcnexTuBHbIE MaTepHaibl (KypHa)

N

HNuTepHer pecypcsl
Nanotechnology Industries (http://www.nanoindustries.com)
Hanortexnonornueckoe coodmiectBo «Hanomerp» (http://www.nanometer.ru)
AHanutuueckuil moptan xumMuueckoit npomsitnuienHoctu (http://www.newchemistry.ru)
Kypnan «B mupe naykn» (http://www.sciam.ru)
Odunmanbubiii  caiit Kabapauno-bankapckoro rocyaapcTBeHHOro yHuBepcuTera um. X.M.
Bepoekona (https://kbsu.ru/)
[Ipoekt «OtkpoiThiii yHuBepcuTeT» KBI'Y (http://open.kbsu.ru)
OnexrponHnas 6ubimoreka KBI'Y (http://lib.kbsu.ru)
OnexktpoHHO-01OaMoTeyHast cuctema IPR Books (http://www.iprbookshop.ru)
OBC "KoncynberanT cryaenta” (http://www.studentlibrary.ru/)
10 Hayunas snexktponHas 6ubnumoreka eLibrary (https://elibrary.ru)
11. KoncynpranT mmoc (http://www.consultant.ru/)
12. Tapanr (http://www.garant.ru/)

Sk W=

0 00 = o

MeTtoauyeckue yKka3aHusi 10 MPOBeACHUIO PA3THYHBIX 3aHATHI
MeTtonnyeckue yka3aHus IPUBOASITCS B OMMCAHUU BCeX JTaOOPATOPHBIX paboT, MPeayCMOTPEHHBIX
HACTOAIIUM KypcoM. J[OCTyI K onucaHusM JIabopaTOPHBIX pabOT peann30BaH Ha caiiTe HHPOPMAIIIOHHOM
cuctembl KBI'Y (http://open.kbsu.ru/).

8. MarepuaiibHO-TEXHUYECKOE ODecniedeHne T CHUNTUHbI

JlekumoHHasi 4YacThb Kypca I[POBOAMUTCS B ayIUTOPHUSAX, OCHAIIEHHBIX HPOEKTOPOM U
WHTEPAKTUBHON JOCKOM.

JlabopaTopHbIii NMPAKTHUKYM CTY/IEHTOB BBINOJHSETCS B Y4eOHO-Hay4HOM j1abopaTopuu U B
KOMIIBIOTEPHBIX KJIacCaX C COBPEMEHHBIM MPOTpaMMHBIM OOECIeYeHHEeM M BbIXOJOM B MHTepHeT.
Jlaboparopust pu3uKK MOBEPXHOCTH YKOMIUIEKTOBAHA CIEYIOIIMM 000pYJOBaHUEM:

e H(pPaKTOMETP MEAJICHHBIX JIEKTPOHOB;
® DJEKTPOHHBIN OXe-CIEKTPOMETP;

ITepeyenb NpOrpaMMHBIX IPOAYKTOB:

e IIponyktet MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition
Enterprise) moxnucka (Open Value Subscription) Ne V 2123829;

e Kaspersky Endpoint Security Ctanmaptabiii Russian Edition Ne nmunensun 17E0-180427-
050836-287-197,

e Academic MathCAD License
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e ApxuBatop 7z (6ecruiatHoe I110)

e [Iporpamma mns pabotsl ¢ pdf myonmukanusmu Adobe Reader (6ecrimatHoe T10);

e [laker maremarnueckoro ananmm3a SMath Studio (6ecrmatHoe I10) i Maplesoft Maple;

e Cucrema nocrpoenue rpadukos SciDAVis (6ecmuiatnoe I10) wim OriginPro;

e (Cpena pa3paboTku BUpTyaIbHBIX TprOOpoB MyOpenLab (6ecriatHoe [10) wm NI
LabView.

Cuctema nokanpHoM cetu KBI'Y mpenocraiseT BO3MOXXHOCTh OJTHOBPEMEHHOM pabOThI OOJIBIIOTO
KOJIMYECTBA IMOJIh30BATENIeH KaK B JJOKAIBHOHM CETH BY3a, TaK U uepe3 ceThb «MHTepHeT» ¢ COOI0IeHreM
TpeOoBaHu MHPOPMAIIMOHHOI 0€30MaCHOCTH U pa3rpaHUyYCHUEM JOCTyNa K HHPOpMAIIH.

DnekTpoHHas WH(POPMAIIMOHHO-00pa30BaTENIbHAS Cpela OPTaHU3AIMH TIO3BOJSET OCYIICCTBHUTH
paboTy oOyJaronuxcs 13 JJr000 TOYKK JOCTYIa, B TOM uncie u3pHe BY3a.

B mensx MocTymHOCTH MONMYYEeHHs BBICIIETO OOpa3oBaHUs MO O0pa30BaTEIbHBIM MPOTpaMMaM
MHBAJIUIaMHU U JIMLAMU C OTPAaHUYCHHBIMU BO3MOKHOCTSMH 3/10POBbsI YHUBEPCUTETOM 00€CIIeUNBAETCS:

1. AnpTepHaTUBHOM Bepcuel opuIMaibHOro caiita B cetu «MHTepHeT» 11s cl1aboBUISAIINX

2. IIpucyTcTBUE accuCTeHTa, OKa3bIBAIOIIEr0 00yUaroleMycs He00X0IMMYI0 TTOMOIIIb;

3./11s1 *HBATUIOB M JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS 10 CIIYXY — AyOJIupOBaHUE
BCIyX CIPABOYHON HHQPOpPMAIMM O pACIUCAHUU Y4YeOHBIX 3aHATUN; oOecredyeHue HaAlIekKalluMU
3BYKOBBIMH CpPEACTBAaMH BOCIIPOU3BEACHUS UH()OPMAIINH;

4. JIns MHBAJIHMIOB U JIMII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbBS, UMEIOIIUX HAPYIICHUS
OMOPHO-/IBUTATEILHOTO anmnapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHE YCIOBHS, OOCCIIECUMBAIOIINE
BO3MOXXHOCTh O€CIIPEMSITCTBEHHOTO JOCTYyIa 00Yy4aloImUXCcs B y4eOHbIE MOMEIICHHS, 00BEKTY MUTAHUS,
TyaJIeTHbICE U JPYTU€ TOMEIICHUS YHMBEPCHUTETA, a Tak)Ke MpeObIBaHUS B YKa3aHHBIX MOMEIIECHUAX
(Hanmu4Ke paclIMpPeHHbIX JBEPHBIX MMPOEMOB, IOPYUYHEHN U IPYTUX MPUCIIOCOOICHU).
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JIMCcT n3MeHeHuil (10MoJIHeHUil) B padoyeil mporpaMMe JUCUMILJIMHbBI
«@Pu3nyecKue CBOMCTBA HAHOCTPYKTYP M HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB»
10 HanpaBJjeHu0 NoAroToBKU 11.03.04 Dy1eKTPOHUKA M HAHOJIEKPOHUKA
Ha 202__ —202___ yuyeOHBIii roa

Ne i/ daemenT (myHkT) PIL Ilepeyenb BHOCHMBIX | [IpuMeuyanue
U3MEHEeHU I

OOcyxaeHa 1 peKOMEHI0BaHa Ha 3acelaHuy Kadeapbl
JIEKTPOHUKHU U HUPPOBBIX UH(HOPMAILIMOHHBIX TEXHOJIOTHHA,
pOTOKOJ Ne OT « » 202___r.

3aBenyrommii kadeapoi / Tewes P.I11. /
MOJIITHCh pacmudpoBKa MOAMUCH nara
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